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NPEIUCIOBHE

CoBpeMeHHoe OOIIECTBO HAXOMUTCS Ha TNEPEXONHOM JTafe CBOCIO
PA3BUTHS, HA MyTH U3 WHAYCTPUAIBHOTO B MOCTHHAYCTPUAILHOC.

WHaycTpuansHoe ooIecTBo GyHKUHMOHMPOBAIO B KA4ECTBE OTPOMHOMR

_ MallMHBI, a YeJOBEK — TBOPEIl 3TOM MAIKHBL BBHITIOJHS POJIb €€ BHHTHKA.
MuTapi3aius, OroHs 33 MAKCUMAIbHOH MpUGHUTHI0 U MOHOIOMCTH-
yecKoe PasBUTHE IKOHOMHUKH, MPUCYILHE MHIYCTPUAIBHOMY NEPUOLY 00-
LIECTBEHHOTO Pa3BUTUSA, NMOCTENEHHO YCTYNalT MECTO HoBoii ob1ecr-
BEHHOI (phopMallMK — ITOCTUHIYCTPHATBHOMY OOILECTBY.

IMocTuHAyCTpUATbHOE OOLIECTBO TYMAHUCTUIHO MO cBoeii npupoze. B
HeM MEHsIeTCs] CTPYKTYpa 9KOHOMMKH: BO3pACTAeT NOMs MTOTpeOUTENBCKOTO
CceKTOopa, J0JIA YCIYT, CHUXAETCSt IPOM3BOICTBO OPYXMH. Ha cmeHy pecyp-
COPACTOUMTENBHOMY MHIYCTPUATHHOMY NPOU3BOICTEY, OCHOBaHHOMY Ha
yjee MOKOPEHNS TIPMPOABI, PACTOYUTENBHOM MCYEpPNAHMHU €€ GorarcTB M
KOHIIEHTPALMM OTPOMHBIX Macc Jioieil B Meranonucax, NMPUXOMST uaen
YCTOMYKBOTO Pa3BUTHS OOLIECTBA, OCHOBAHHBIC HA NpUMEHEHNH pecypco-
cOeperarLIX Y 3KOJIOTHYeCKN YUCTHIX TEXHOJIOTMi, GepeXXHOM OTHOILCHUH
K YeJOBEKYy M OKpYXalolle# cpese. :

B kuure «Hame 6ynywee» (Joxnazn MeXxIyHapoaHOil KOMHCCUU IO
OKpyXatomieil cpeie 1 pa3sBUTHIO. M., 1989) oTMeYeEHO, YTO <«cmpamezusn
ycmoiiuueo20 pazéumus Hanpaeiena Ha docmuxcenue 2apMOHUU Mexcoy
1r00umu u mexcdy obuecmeom u npupodoii». DTO O3HAYALT, UTO TOHSATHE
«yCTOWYMBOE pPa3sBUTHE» BKIIOYAET B cebg [BA OCHOBHBIX IIPHU3HAKa —
AHTPOIOIIEHTPHYECKUA U 6rocepolleHTPUYECKHI U HANPABJICHO Ha BbI-
KVBAHMe JeJOBEYeCTBA M CoXxpaHeHHe Guocdepbl KakK ecTeCTBEHHOi ocC-
HOBBI Beeil Xu3HM Ha 3emie [7].

Ha coBpeMEHHOM 3Talle PasBUTHs OOIIeCTBa ITH npoGieMbl PELIAIOTCS
B Tpex cucremax: «OxpaHa 310poBbS U XU3HHU mogaei B cdepe IpOU3BOLI-
cTBa», «3alMTa B YPE3BbIYAHHBIX CUTYalUsiX» U «OxpaHa TpUPONHOMN
cpelbl» OT aHTPONOTeHHBIX M TEXHOTEHHBIX HeraTMBHBIX Bo3neicTBUA. B
6Gy/lylleM, B YCJIOBUSIX YCTOMYMBOTO PasBUTUA, STH cHUCTeMBbI HEeH36eXHO
06pasyioT ofHy COLIMATBHO-TIPHPOIHYIO CHCTEMY 6e301acHOCTH, TPOTOTH-
IOM KOTOpOWl B HacTosilliee BpeMst SIBJISETCA CHUCTEMA «Be3onacHoCTh
KU3HeIeATeIbHOCTH YeloBeKa B TEXHOChepe». OCHOBHBIM MOTHBOM 06pa-
30BAHMS TAKO# 0OILeil cucTeMBl 6e30TIaCHOCTH SBIISETCS eINHCTBO COBO-
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KYITHOCTH ONIACHOCTE!N TeXHOCQEpPBI, HEraTHBHO BO3NEHCTBYIOLMX HA Ye-
JloBeka U Guocdepy onHoBpeMeHHO. COBOKYIIHOCTL ONMACHOCTEH onpene-
JBICTCS COCTOSHHMEM TEXHOCHEPHI, MATEPHANBHBIMM U SHEPreTHYECKUMH
[IOTOKaMM, pEaIU3yeMbIMU B €€ NPOCTPAHCTBE, OIUNGOYHBIMH AEACTBUIMHU
JIIONEH.

Texnoceproe mpoctpancTso (Mpou3BoiCTBEHHAs, ropojcKast, GBITo-
Bas Cpella) MOXET HAaXOOUThC B KOM(OPTHOM MJIM OMACHOM COCTOSHHIA
B niocnennem ciyyae oHo HeraTusHO BO3JEACTBYET Ha Moneii u 6uocdepy.

Hayynble n mpaxtuyeckue 3HaHUS, MO3BOJSIONIME MHMHUMU3UPOBATH
OLIMOOYHbIE NEUCTBUSA JIIOAEH, clenaTh TexHochepy KOMGOPTHOI U orpa-
HWYNTD B HEH OTIACHOCTH IOMYCTUMBIMM MPE/IENAMMU, CBEAEHSI B HACTOSIIEM
H3JIaHUU B COBOKYITHOCTb 3HAHUH O Ge30MaCHOCTH XH3HEIEATeILHOCTH
YeJI0BEKA B TeXHOCEpe. DTOT KOMIUIEKC 3HAHMIA [T03BOJISIET OIHOBPEMEHHO
PEHIATh U NPUPOJOOXPAHHBIE 3a0a4M, YCTPAHASA HETaTHBHBIE BO3XEHCTBUS
TexHocheprl Ha 6uocdepy. ,

B Poccun obpasoBanue B o61acTi 6€30ACHOCTH KU3HEAEATEILHOCTH
Hadaro B 1989 r. 8 MI'TY um H.D. Baymana, a moanHee u B JIPYTUX By3ax
crpadbl. B 1996 r. Muno6pasosaunem Poccuu yTBEpXIeHa IIepBasi pu-
MEpHas [TporpaMma MCUUIUIHHBL « Be3onacHOCTb XU3HeIes TeTbHOCTH IS
BCEX CNELIMANBHOCTEH CpeHEro NpodecCHOHATBHOTO 0OPa3OBaAHKS.

Hacrosmmit yueGHuk 1nst cTylneHTOB Beex chemManbHOCTEN CPEIHHMX
Npo(ECCUOHATTBHBIX YYEOHBIX 3aBeNeHUI COOTBETCTBYET IIPUMEPHON Mpo-
TpaMMe IMCUMIUIMHBL «Be30MacHoCTb KH3HENesTeNbHOCTH», YTBEpXIEH-
HOW YmpaBiieHUeM Y4eGHBIX 3aBENEHMIl CpemHero MpoecCHOHANTBHOTO
obpasoBaHust MuHobpasoBaHus Poccuu 29 ceHts6pst 2000 r.

Bce aBTops! yueGHuKa — npenonasarenu Kadenprl «9Konorusg u npo-
MbIlIEHHas Ge3onacHocTe» MITY um. H.D. Baymana. BBenenue, . 3, 5
1 15 Hanucansl C.B. BenoseM; 1. 1 1 2 — coBmectho B.IL CUBKOBBIM U
B.C. Cniupunonossim; 1. 4 — JIJT. Mopososoit; rt. 7 u 13 — B.A. [leBu-
CHWJIOBBIM; TUI. 6, 12 u 14 — A.O. KosbsikoBeiM; 1. 8—11 — J1.M. Aky6o-
BHYEM.

Tpetbe u3nanve yyeGHuka I0paboTaHo ¢ y4eTOM TOXEeNaHuil YuTaTe-
JIelt, H3MEHEHUI HOPMATHBHBIX MAaTEepUAIOB U HOBEWINUX JOCTUXEHUI B
obmactu BXK].

ABTopsl 6ynyT 6J1aronapHsI 3a Bce 3aMEYAHHS U MTOXEJIAaHUSI, KOTOPhie
CIICRYeT HanpasiAth no anpecy: 107005, r. Mocksa, 2-1 Baymanckas, 1. 5,
MITY um. H.3. Baymana, Kadenpa «DKOMOTHA ¥ MPOMBILLICHHAS 6e3-
OIACHOCTh».

Asmoput



BBEJEHHUE. OCHOBBI BE3OITACHOCTHA
XKUSHEIEATEIBHOCTH

1. BBAUMOJENCTBUE YEJIOBEKA ¥ CPEJBI OBUTAHUA

YKu3HeIeATeIbHOCTD YENOBEKA HEPA3PhIBHO CBSI3aHA C OKpYXaioulei
ero cpefoif obuTaHus. B mpolecce XU3HEAEATENIBHOCTH YENTOBEK M Cpefia
MOCTOSIHHO B3aUMOJIENHCTBYIOT IPYT C IPYroM, o0pasysl CUCTEMY «U€JIOBEK —
cpena OOUTaHUA>.

KH3HeAeATEeAbHOCTDb — M0 NOBCEOHESHAA OeAMeNbHOCMb U
omobix, cnocob Cyuecmeo8ans Hea06eKa.

' Cpena oOHTAHMSA — OKpyHaOUWAa Her06eKa cpeda, obycaoenen-
HaA 8 OGHHbIL MOMEHM CO80KYNRHOCMbI0 hakmopos (usuueckux, XumuHeckux,
6uoa02UMeCcKUX, COUUANbHBIX), CNOCOOHbBIX OKA3bI6amb NpAMOe UAU KOC6eHHOe
HemednenHoe Ul omodneHHoe go3delicmeue Ha desmenbHOCMb Yeao8exa, €20
300po8be 1 HOMOMCME0.

OCHOBHAsg MOTHMBAIlMs YeJIOBEKAa B €ro B3aUMOACHCTBUM CO Cpefow
OOWTaHUSA HANpaBieHa Ha pelieHNe, KaK MUHMMYM, JABYX OCHOBHbIX 3a/at:

— obecrnieyeHre CBOMX MOTpeOHOCTENR B MULIE, BOAEC U BO3NYXE,

— CO31aHME M WUCIIONb30BAHME 3AlLMTHI OT HEraTMBHBIX BO3AEHCTBUI
cpenbl obuTaHUA.

B cHCTeME «UeTOBEK — cpella OOMTaHUSA» MIPOUCXOMUT HEMpPEPbIBHBII
OOGMeH MOTOKAMM BELIECTBA, SHEPIMM U WHGopMalnuu. DTO NPOUCXONUT B
COOTBETCTBUH C 3aKoHoM coxpanenns xusun 10.H. Kypaxxosckoro: « Kusnb
MOXCEM CYWecmeoeams MoAbKO 8 npouecce OBUNCEHUA 4epe3 XCusoe meno
nomokoe eeujecmea, snepzuu u ungopmayuwy. OOMEH MOTOKAMU BELIECTBA
M SHEPrMHM XapaKTepeH M Ui TPOLECCOB, MPOMCXOMAIIMX Oe3 yyacThs
yeioBeKa (TTOCTYTUIEHHME Ha 3EMJTIO COJTHEYHOM SHEPrUH, MEPEHOC BOAYLI-
HBIX MacC, BOIHBIE MOTOKH M T. IL.).

TMoToKM BelUecTB, 3HEPrHd ¥ MHGOPMALMU HMEIOT €CTECTBEHHYIO,
TEXHOTEHHYI0O M aHTPONOTEHHYIO MPUPOILY, OHH BO MHOIOM 3aBHUCAT OT
maciiTaboB Npeobpasyiolledt AEATENBHOCTH YEJOBEKAa M OT COCTOSHHMSA
cpenbl OOMTaHUS.

YenoBeK U OKpYXalollias ero cpejid rapMOHUYHO B3aMMOICHCTBYIOT U
pa3BUBAIOTCA JIMIIb B KOM(OPTHHIX YCIOBUSIX, KOIIA TTOTOKM BELIECTBA,
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SHEPIMM M MHPoOpMaIuu Haxo-
IATCA B Ipejieniax, Gi1aronpusiTHO
BOCNMPUHNMAEMBIX YEJIOBEKOM U
TNIPUPOLHOU Cpenoii.
Kombopr — ydobemea,
bnrazoycmpoennocms, yiom.
v Hoctxenue Komdopra co-
le 3[aeT YCNOBMSI IUISL BBICOKO3(-
! ¢bexTHBHOrO Tpyma M oTABIXa,
Cro b N 14 criocobeTByer XopoleMy camo-
0 20 40 60 80 100 120 140 160 .. 1YBCTBHIO mionedi. Kompopr
L. 1BA ‘obecreynBaeTcss noanepKaHUeM
© 77 ONTUMAJIBbHBIX [TOKa3aTesieil MUK-
Puc. B.1. 3aBucHMOCTb XH3HEHHOTO MOTEHIIHANA

o POKIIMMaTa, HOPMATHBHBIX Napa-
YEJIOBCKa OT BO3NEHICTBHA HAa HETO aKyCTH4YeCKHX
KOG OAHMIA: METPOB OCBEILEHUS, PALHOHATb-

I — 30ma xomdopra; I/ — 30Ha HOMYCTHMBIX BO3MENCT- Holi OpraHMsanuen pa60qero
Buii; JII — onacHas 3oHa; /V— 3oHa dpessnmMaiiHoit MECTA U 30HBI OTAbIXA, HCITIOJIB30-
onackocti 9C BaHHEM COBEPLIEHHBIX BWIOB
TpaHCHoOpTAa.

Jlio6oe mnpeBbILIEHHE TNpH-
BBIYHBIX ypOBHeﬁ IIOTOKOB COIIPOBOXIAETCSA HETATUBHEIMM BO3AEHCTBUSIMU
Ha YeloBeKa W/WIM OKpYXalolyio cpeny. Pesynbrar BiMsHus dakropa
BO3IENCTBUS MOTOKA HA OGBEKT 3aBUCUT OT CBOKCTB H napaMeTpoB IIOTOKA,
a TaKkKe OT CBOKCTB obbekTa. [IpomsumiocTpipyem ckasaHHOEe KOHKPETHBIMH
npuMepaMu.

—
[l
(=]

L
[=1

XusHenuntit norenuuan, %

Hpumep 1. UHTEeHCHBHOCTD aKycTHYECKUX KoneGaHuii | B arMocgepHOM
BO3/lyXe (MHTEHCHBHOCTb 3ByKa) 3aBMCHT OT MoLIHOCTH P, BT, ucTouHuKa
3BYKa, paccTosiHUA R OT McTouHMKa 10 ofbekTa BO3NEHCTBHS (4enoBeKa)
¥ CBOHCTB cpelibl (BO3/yxa), B KOTOPOH 3TH KOJe6aHHS! paCTIPOCTPaHSIIOTCS.
B aroMm ciyyae

I=(P - ®)/xR?- K), Br/m,

rae ® — akTop HanpaBIeHHOCTH M3TydeHHs 3BYKa, K — K03 DHIIMEHT,
YYMTHIBAIOIUH yMEHbIIEHHE UHTEHCHBHOCTH 3ByKa Ha IyTH €ro pacrpo-
CTPaHEHHMS 3a CYET 3aTyXaHHsl B BO3NYXE M HA PaIIMYHBIX IPENSTCTBUAX,
K = 1 nipu paccrosHnm 1o 50 M ¥ 1IpH OTCYTCTBUM NPEMSTCTBHIA.
YpoBeHb 3ByKa 0GBIYHO BHIPAXAIOT B 1BA U ONpesessiioT o dopmyie

L=101gl/k, tae I, = 10", Br/M>

PeasnbHble ypoBHHM 3ByKa B MeCTax BO3MOXHOTO NpeBGHIBAHMUS YeNOBEKa
MOTYT U3MEHATbCA B BeChbMa LIMPOKHX Mpenenax oT 0 go 160 nBA u
"CONPOBOXNIAIOTCS IUMPOKOH FaAMMOI OTBETHBIX pPeaKlyif OpraHu3Ma 4Yeno-
Beka (puc. B.1).
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[Tpu ypoBHsiX 3ByKa 1o 30—35 1BA yenoBeK uyBCTBYeT ceGa KoMGOPTHO
(troyka 1 Ha puc. B.1), He pearupys HerarMBHO Ha HalM4YMe 3BYKOB B
OKpY>XalolLiei ero cpefe; ypoBHHU 3ByKa 1o 50 n1BA (Touka 2) He BIUSIOT Ha
3MI0POBbE YENOBEKA, 3aHMMAIOLIETrocs WHTEIUIEKTYaIbHOM NesTebHOCTBIO,
a y Mofei, CBA3aHHBIX C (PU3NYECKUM TPYIOM, BEPXHsSIsS IPAHHUIIA MOXET
ObITh paciiupena o 80—85 nBA (Touka 2'). OTH 3HaYCHHUS YPOBHA 3BYKa
(TOYKHM 2 1 2') COOTBETCTBYIOT MpPEeNbHO NOMYCTHMBbIM YCJIOBUSIM BO3JIEH -
¢TBUS 3BYKA HA 4YeJIOBeKa B [IPOLECCE €TO AEATENBHOCTH.

JlanbHeHMiA pocT YpOBHS 3ByKa cBbIlIe 85 NBA mpu WIMTENBHBIX €T0
3KCMO3ULUAX (10 HECKOMBKHUX JIET) MOXET MPUBOINTD K TYTOYXOCTH, a NIPU
ypoBHsiX 3ByKa 140 nBA (Touxka 3) W Bblllle BO3MOXHO TpaBMHpOBaHHE
yesOBEKA M3-32 paspbiBa 0apaGaHHBIX MEPENOHOK WIM KOHTy3uu. Ilpu
ypoBHsix 160 nBA (Touka 4) MOXeT HaCTyIIMTh CMEPTh YEIOBEKA.

W3 Bolllle CKA3aHHOTO CJIEAYET, YTO BO3AEHCTBUE OMHOIO M TOTO XK€ BUAA
SHEpruH HA YeNOBEKAa MOXET M3MEHSTh ero COCTOSHME OT KOM(OPTHOro
(HauBBICILIAS TPYAOCIOCOBHOCTD) [0 YPE3BBIYARHOTO (ITONYYeHHs] TPABMBI
WIH CMEpTH).

TIpumep 2. B ecTECTBEHHBIX YCIOBUSIX HA NMOBEPXHOCTH 3EMITH TEMIIE-
paTypa aTMochepHOTO BO3IyXa H3MensieTcst oT — 88 no + 60° C, B TO Bpemst
KaK TeMIepaTypa BHYTPEHHUX OPTaHOB YENOBEKA 33 CYET TEPMOPETY/IALMU
€ro OpraH13Ma coxpaHsiercsi KoMbopTHOM!, 6JIM3KOH K 37° C. IIpnm Bbinon-
HEHUHU TSXENbIX paboT U NP BHICOKOI TEMIIEpATYpe OKPYXAIOILETO BO3AyXa
TeMmeparypa TeJa MoxeT rnossiuiatses Ha 1—2° C. HauBbicluasi TeMniepa-
Typa BHYTPEHHHX OPraHOB, KOTOPYIO BBIIEPXHBAET YeNoBeK,— + 43, Mu-
HumansHag — + 25° C.

TeMneparypa Bo3ayxa B pabouMx M XMWIbX MOMEIIEHUAX, Ha yIULAX 1
B NPUPOIHBIX YCJOBHUSIX CYILECTBEHHO BJIMsET HAa COCTOSHUE OpraHu3Ma
yesIoBEKa, U3MEHSS ero XM3HeHHbl noTeHmMan. [lpy HU3KMX TeMnepa-
Typax HaM XOJIOAHO, MPH BBICOKMX — XapKo. [Ipu TemrepaType BO3iyxa
gosee 30° C paBoTocmocoOHOCTD YEI0BEKa 3HAUUTEIbHO TaIaeT.

VCTaHOBJIEHO, YTO Y YeJIOBEKa CYIECTBYET 3aBUCHMOCTh KOMGOPTHBIX
TeMIlepaTyp OKPYXaloilei cpelbl OT KAaTeTOPUM TSKECTH BBITOJIHACMbIX
paGoT (Jlerkas, cpeqHsisl, TSKenasn), OT MEPUOIA rofia U HEKOTOPbIX IPpYruxX
napamMeTpoB MUKPOKIMMaTa. Tak, /Ui 4e0BeKa, BBINOMHAIOWIETO JIETKYI0
paGoTy, KoMdopTHas Temrepatypa (3oHa 1, puc. B.2) seToM cocTapiser
23—25° C, 3umoit — 22—24° C; s yenopeka, 3aHUMAIOLIErocs TAXEIbIM
bU3UYECKUM TpyIoM, jtetoM — 18—20° C, st 4yenoBeKa, 3aHHMAKOLLErocs
TAKeIBIM (DU3NUECKUM TpyLoM, jetoM — 18—20° C; 3uMoit — 16—18° C.
Ha puc. B.2 nokaszaHa 3aBUCUMOCTD XXKM3HEHHOTO MOTEHLIANIA YET0BEKa OT
M3MEHEHUs TeMIlepaTyphl OKPYXAIOLIEro €ro Bosfyxa NMpH MIMTCIBHOM
BBITOJTHEHHH JIETKUX PaboT. o
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N OTKJIOHEHHUS] TeMIlepaTyphl cpe-
XuzHeHHBIH noTeHIman, % .
A Obl OT KOMGOPTHBIX 3HAYEHUH Ha

1 +2—5°C (3omna II) cyuraiorcs mo-
100 f====- 5"{'} 2 NYCTUMBIMM, IOCKOJIbKY HE OKA3bIBa-
10T BJIMSHUE HA 3JOPOBBE YEJIOBEKA,
i a JINLIb YMEHBLIAIOT POU3BOIUTENb-
HOCTE €ro AesATeJIbHOCTH.
HanpHeiiive oTKIOHEHUS Tem-
Nepatypbl OKPYXAIOUEro BO3NyXa OT
L ; HOTMYCTUMBIX 3HaueHu# (3oHa I11) co-
T ‘*_ IV npoBoxmaiorcs TAXeTBIME BO3NEHCT-
3 i %~ BUSIMM Ha OpraHu3M d4ejoBeKa MU
_2‘0 0 0 40 fogp °C YXYILIEHHEM ero 310pOBbA (Hapyure-
HUEe [bIXaHUS, CepAeYHOH MNesATeNb-
Puc. B.2. 3aBucuMOCTb XH3HeHHOTO TIoTeH- HOCTH U ZIp.).
1ana 4eoBeKa OT TeMIepaTyphl OKpyxXaro- HpPI ele OOJIBILINX OTKJIOHEHUSIX
ﬁi;zio;g%’éiﬂpﬂ JNTUTCILHOM BBITIOJTHEHUU TeMHepaTyp Opr)KaIOUlefO B03llyxa
I — 30002 KOMBOPTA oy = 21~23°C: 11— somago- ©T AOTYCTUMBIX 3HaveHMii (30Ha IV)
MYCTUMBIX TEMNEPATYD. fow > 17 M foxy < 26 .C;  BO3MOXEH NeperpeB (TUMepTepMusi)
/1l — onactas 3oma Toxp OT 26 10 40 C; 1o4p <17 S owm nepeoxIaxIcHIE (I‘l/IHOTepMI/IH)
1V — 30Ha ypesBhiyaitHol oMacHoCTH, foxp >A0 C .
1 T < 0 o OpraHU3Ma YesoBeKa, a TAKKe MoJy-
YeHHE UM TEIUTOBBIX MU XOJOLOBBIX
TPaBM.

N3 paccMOTPEHHBIX BbILIE KOHKPETHBIX CUTYALIHIL CIIENYET, YTO U3MEHSSA
MOTOKM B Cpefie OOMTAHUSI, MOXHO TNOJNYYATh Psifl XAapPAKTEPHbIX CUTYaLINii
B3aUMOJIEHCTBUSI B CUCTEME «YEJIOBEK — Cpella OGUTAHUS», 2 UMEHHO:

— KOM(OpTHOE (ONTUMANBLHOE), KOTAA MOTOKH COOTBETCTBYIOT OITTH-
MATbHbIM YCIOBUAM B3aMMONEHCTBUSA: CO3NAIOT ONTUMAILHBIE YCIOBHS
AEATENBHOCTH M OTABIXA; MPEANOCBUIKM IS IIPOSABICHHST HAWBBICLICH
paboTOCMOCOOHOCTY U KaK CieicTBUE NPOAYKTUBHOCTH JEATENbHOCTHU,
FAPaHTUPYIOT COXpPAaHEHHUE 3[0POBbS YeNOBEKA U LETOCTHOCTH KOMITOHEHT
Cpelbl OBUTAHUS,

— [JOMyCTHMOE, KOIla MOTOKHM, BO3NEHCTBYS Ha YeNOBEKA M Cpeny
ODUTaHHUS, HEe OKA3BIBAKOT HEFATUBHOTO BIMSHUS HA 310POBbE, HO MIPUBOIAT
K IMCKOMGOPTY, CHIXast 3 beKTUBHOCTb AeATENbHOCTH YeToBeKa. Coblio-
IHUE YCIOBUH NOMYCTUMOTO B3aMMOIECHCTBUSI TApAHTHPYET HEBO3MOX-
HOCTb BOSHUKHOBEHUS M Pa3BUTHSI HEOOPATHMBIX HETATUBHBIX MPOLECCOB
y YeJOoBeKa U B cpejie OOUTAHUS

—— OMNacHOE, Koraa MoTOKH MpPEeBbILIAIOT IOMYCTUMbIE YPOBHH U OKa-
3bIBAIOT HEraTUBHOE BO3NEHCTBUME HAa 3MOPOBBE YENOBEKA, BbI3bIBAs npu
MUIMTEIBHOM BO3AEHCTBHN 3a60/1eBaHMs, /WM NPUBOAAT K AErPajaiuu
NPHPOIHOU cpenbl;

8

\

50 H
44 Y mar

H
H



— yYpe3BBIYAHO ONMACHOE, KOTA MOTOKM BBICOKMX YPOBHE#i 32 KOpOT-
KMii TIEpMON BpEMEHM MOTYT HAHECTM TpaBMy, TPHMBECTH 4eJIOBEKa K
JIETAIBHOMY MCXO/y, BbI3BAaTh Pa3pylIeHUs B NpUpOOHOH cpele.

W3 yeTbIpeX XapaKTepHBIX COCTOSHMIt B3aMMONEHMCTBMS HeNoBeKa €O
cpeloit oOMTaHWs! JIMIIb TiEpBbIE 1BA (koMGopTHOE ¥ IONMYCTHMOE) COOT-
BEeTCTBYIOT TTO3MTHBHBIM YCIOBHSIM TMOBCEIHEBHOM XH3HEISATEILHOCTH, a
JIBa Ipyrux (OMacHoe U Ype3BbIYAHHO OIacHoe) — HEIONYCTHUMBI JUIsl po-
LLECCOB XM3HEEATEIbHOCTH Ye/I0BEKA, COXPAHEHUS ¥ pa3BUTHA IIPUPOAHOIA
cpensl.

Bsaumodeiicmaue wea08exa co cpedoii o6umanus moxcem Gbimbs nosumue-
HbIM UAU He2AMUGHBIM, Xapaxmep 63aumodeiicmeus onpedeifiom nomoku
eeugecms, IHepeuli u uHpopmauui.

2. DBOJIIOIIAA CPEJIBI OBUTAHMA, IIEPEXO] K TEXHOC®EPE

‘Ha Bcex 3Tarax CBOETo pa3BUTHs YENOBEK M OOIIECTBO HEMpEephIBHO
Bo3eiicTBOBATY Ha cpety oburanus. M ecny Ha mpoTsSKEHNH MHOTHX BEKOB
5TO BO3AEHCTBIE OBUIO HE3HAUNTENBHEIM, TO, HAUMHAS € CEPEIMHBI XIX B.,
npeobpasyoliiasl polb “Yel0Beka B PA3BUTHH CPE/Ibl oBuUTAHKA cTajna cylle-
CTBEHHO Bo3pacTarhb {5].

B XX B. Ha 3emJie BO3HMK/IM 30HBI MOBBILUEHHOTO aHTPOIIOreHHOTO 1
TeXHOreHHOro BIMSHHUSA Ha MPHPOAHYIO cpedy, YTO MPUBETIO K YACTUYHOM,
a B pslie ciydaeB M K TMOJHOH ee€ peroHabHOM Jerpajaluy. BTUM:
HU3MEHEeHUsIM BO MHOTOM CIIOCOOCTBOBAIM.

— BBICOKHE TEMIIbl POCTA YMCIEHHOCTU HACeNeHMs HA 3emie (nmemor-
padHyecKnil B3pbIB) U €ro ypOaHU3aLM;

— pocT noTpeGieHns] U KOHUEHTPalus SHEPIETUIECKMX pecypcos;

— WHTEHCUBHOE pa3BUTHE NPOMBILLIEHHOTO # CEJILCKOXO3SIICTBEHHO-
ro NpOn3BOJCTHA;

— MACCOBOE MCIOJIb30BAaHME CPEACTB TPAHCIIOPTA;

— pOCT 3aTpar Ha BOCHHBIE LIeIU U SNl APYTUX TIPOLECCOB.

Tlemorpadmueckuii B3pbiB. JLOCTYXXEHNS B MELMLIMHE, MOBBILIEHHE KOM-
(OPTHOCTH [eSTENBHOCTH 1 ObITa, MHTeHcHUKAIMs U POCT NPOAYKTUB-
HOCTH CE/bCKOTO XO3SiCTBA BO MHOTOM CNIOCOOCTBOBAIM YBEIMIEHMIO
MPOJOKMTENLHOCTH XKU3HH UENOBEKA U KaK CICICTBUC pOCTy HaceleHus
3eman. ONHOBPEMEHHO C POCTOM MPOXOKUTENTBHOCTH XH3HUM B psine
pernoHoB Mupa poxaaeMoCTh MPONoJKaia 0CTABATLCA Ha BBICOKOM YpOB-
e, coctapnas 40 yen. Ha 1000 yen. B roa Gosee. Bricoxuil ypoBeHb
IpMpPOCTa HACEJIEHUs XapaKTepeH Uist CTpaH Adpuku, UentparbHoit AMe-
puku, banmxuero n CpenHero Bocroka, IOro-BocrouHoit Az, Wunny,
Kuras. CTaTUCTHUYeCKHE JaHHble O YHCICHHOCTM HACENCHMA 3emsin U
TeHIEHLHHU ero H3MEHEHHsi TOKa3aHbl Ha pHC. B. 3. '
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Mnapg. wen

Il L Il L 'l
1840 1900 1920 1940 1960 1980 2000 2020 rog
Puc. B.3. Poct YMCIIEHHOCTH HaceleHus 3emu:

1 — poct 4mcnenroern go 28—30 MApA. YenoBek x 2070—2100 rr.; I7— CTabHITM3ALIMS YHCIEHHOCTH Ha
yposHe 10 Mnapa. yenopek

L 1840 1930 1962 1975 1987 1999
UncnenHocrs HaceleHHsl, MJIpA. 4eJ. 1 2 3 4 5 6
TNepuon npupocra, net/1 MIpR. den. 500 000 90 32 13 12 12

ro cooOllecTsa.

ITo II Bapuanty (ycroituusoe Pa3BUTHE) YHUCIEHHOCTb HACEeHHs He-
obxonrmo CTabMIIM3HPOBATH Ha yposHe 10 MJIDI. Y€, 9TO NpHU CyLIeCTBY-
IOLIEM  YpPOBHE pa3BUTUS TCXHOJIOTMI  XM3HeobecmeyeHus Oymer
COOTBCTCTBOBATE YIOBIETBOPEHHIO XKU3HEHHbIX noTpebHOCTEl YenoBeka u
HOPMQJIBHOMY pa3sBUTHIO 0BIleCTBA.

Ypoanuzauus, OnHoBpeMmenHo ¢ AEMOTPAUYECKUM B3PHIBOM MIET
npoltecc  ypOaHH3auuM HaceleHus ITAHETBL. BTOT mpolecc WMeeT Bo
MHOTOM OOBEKTUBHEII Xapakrep, 160 Croco6CTBYeT NOBBILEHH IO Npou3-
BOIUTENLHOM NEATENBHOCTH BO MHOIMX coepax, onHOBpemeHHO peuraeT
COLMATBHBIE M KYJIBTYPHO-NIPOCBETHTE/IbHELE npobiemMbl o6wectsa. [lo
AaHHBIM_H5], B roponax MHpPa TIPOXHBAIN:

Pom ..o 1950 1970 1990
lNoponckoe Hacenenue Sewmn, % . ... 29 37 42
T'oponckoe Hacenenue Poccwm, % . . . .. .. 48 63 75
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K 1990 r. B CIIIA yp6anusuposaHo 70 % HaceNeHHs, B Poccuitckoit
®epepammu K 1995 r.— 76 %. : '

MIHTeHCHMBHO PacTyT KpYIHBIE FOpofa: B 1959 r. B CCCP 6BL10 TOJBKO
TpY ropoia-MHLUIMOHEDa, a B 1984 1.—22<B o6ozpumoM OyaylIeM B MUpE
MOSIBITCA MEranojJMChl ¢ YHCJICHHOCTBIO HACEJICHMS 25—30 MiH. 4el.
JiecsiTKa MMPOBBIX YPOAHUCTHYECKUX JIMAEPOB BIIAMNT CErojIHs cienylo-
UM 00pa3oM: '

Topoa, cTpaua Hanuse #a 2000 ., Tporwos'ua 2015 r.,
MJH. Y€1 MJIH. g,
Toxuo (AAMOHMA) . . . « - « « « - - =« =+ 26,5 27,2
~ Heio-Mlopk (CIIA) . . . . . oo 16,8 17,6
Can-ITayny (Bpaswmust) . . . . . . - . - - - - 18,3 21,2
Mexuko (MeKCHKa) . . . . .« - - . . - - - 18,3 18,8
IHapxait (Kyma) . . . . . .« o« -« - o - 14,7* 23,4
Bombeit (MHIMA) . . . . - - - « « = - -« -+ 16,5 274
JNloc-Aumxenec (CIHA) . . . . . . . . . . .. 12,2* 14,3
Mexuu (Kutaft) . . . . . - - -« oo« o - 12,0 19,4
Kamekyrra (MHEmMA) . . . o o o 0 - - 0 - - e 11,5* 17,6
Ceyn (IOxuast Kopest) . . . . . - . . .« -« 11,5* 13,1

- HaHHbIE 1994 r.

‘MocKBa 3aHMMaeT JIMLIb 21 MECTo Cpei KpYIMHEHIIMX TopoJoB MUpa.
Ee nacenenne — 9,2 MJIH. Yen. :

VpGanu3aiys HEMPEepBIBHC YXYNIIAET YCIOBMA XM3HHU B pErMoHax,
Hen36exXHO YHMUTOXAeT B HUX MPUPOIHYIO Cpeny. JIjisi KpYIHBIX TOPOZIOB
¥ TPOMBILUTEHHBIX LIEHTPOB XapakTepeH BBHICOKHMi1 YpOBEHb 3arps3HeHMA
KOMIIOHEHT cpeltbl oburanus. Tak, aTMOCEpHEBIA BOSYX rOpOLOB conep-
KUT 3HAYUTENBHO OONBLIME KOHLEHTPALMM TOKCHYHBIX npumeceii 110
CPaBHEHHMIO C BO3JIYXOM CeJbCKOH MECTHOCTH (OpHEHTHPOBOYHO OKCHMIA
yriepona B 50, OKCHIOB a30Ta — B 150 ¥ JIeTy4HX yIII€BOAOPOAOB — B 2000
pa3).

PoCT 3HEPreTHKH, NPOMBINLICHHOTO H CeJIbCKOXO3AHCTBEHHOTO NPOH3-
BOACTBA, YHCJEHHOCTH CPeICTB TPAHCHOPTA. YaenuueHue 4HCIEHHOCTH
HaceTeHHsi 3eMIH ¥ BOEHHbIE HYX/IbI CTAMYJIMPYIOT pOCT IPOMBILUIEHHOTO
TIPOM3BOJICTBA, YHCJIA CPEACTB TPAHCIIOPTA, IPUBOIAT K pOCTY IPOM3BOACTBA
3HEPreTMYECKUX ¥ MOTPeONEHMIO CHPBEBbIX pecypcos. [Torpebienne Mare-
PUABHBIX ¥ SHEPrETHYECKUX PECYpPCOB MMEET GoJiee BBICOKHE TEMITBI pOCTa,
yeM TpUPOCT HACENEHNs, TaK KaK MOCTOSHHO YBEJIMYUBAETCS X CpelHee
noTpebieHie Ha Jylly HaceaeHHs. O HeorpaHMYEHHBIX CIMOCOGHOCTAX K
pocTy MoTpeGaeHus CBUACTENBCTBYET KCIONB30BaHMe DICKTPOIHEPTUH B
CIIIA. Tlo cTaTMcTHYeCKM AaHHBIM, B 1970 T. CIIIA umenn 7 % HaceneHus
1 !/3 MHPOBOTO MPOKU3BOJICTBA 3NEKTPOSHEPIUH.

OrpoMHBI 3aTpaThl HA BOCHHBIE LIETH. TMoce BTOpoil MUPOBO# BOWHBI
Ha BOOpYXeHHe B MMpPe H3PacXxo0BaHO OKOJI0 6 tpmy. nomt. CILIA. BoeHHast
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TIPOMBILUIEHHOCTh ABJISIETCS ONHUM U3 aKTUBHBIX CTHMYJISITOPOB pa3BUTUSA
TCXHUKHU U POCTA SHEPTETUYECKOTO U IIPOMBIIIIEHHOT'O IPOM3BOACTBA;

Fon . . ... ... 1970 1980 1990 2000
Ipoussonctso snexrposHepryn B Mupe, % k 1950 . . . . 173~ 234 318 413

Bo BTO?)OFI rmojioBuHe XX B. Kaxasle 12—15 jer YABanBagOCh TIPOMBIILI-
NEHHOE TPOU3BONCTBO BEAYILUX CTpaH MMpa, obecreYuBasi TeM' CaMbIM
YIBOEHUE BBIOPOCOB 3arpSI3HSIOLIMX BELIECTB B 6uocepy; B CCCP B
nepuon ¢ 1940 no 1980 rr. Bospocio mpousBoAcTBO 9JIEKTPO3HEPTHH B 32
pasa, ctanu — B 7,7, aBToMobuieit — B 15 pa3; yBean4mnach 106bmua yIiist
B 4,7, Hepty — B 20 pa3s. AHaJIoTMYHbIE WK 6M3KHe K HUM TEMIThI pocTa
HaOIIONANIMCh BO MHOTHX JIPYTHX OTPACISX HapOAHOIo XO3siCTBa. 3HAYN-
TENbHO 60Jiee BHICOKMMM TEMITAMM Pa3BUBAIACD XMMHYECKas MPOMbBILUACH-
HOCTb, OOBEKTbl UBETHOM METALTYPrMH, IPOM3BOIACTBO CTPOUTENTBHBIX
MAaTepUaoB U fip.

Mocrostito ysenuuusancs MMPOBOYW aBTOMOOMWJIBHBII napk: ¢ 1960 no
1990 rr. oH Boapoc ¢ 120 go 420 MH. aBTOMOGUTEIA.

Heobxomumo orMetuts, yto passutue MPOMBILUIEHHOCTH M TEXHUYE-
CKHMX CPEIICTB CONPOBOXIANOCH HE TOJIBKO YBEJTHYEHHEM BBIGpOCA 3arpsi3-
HAIOLIMNX BEUIECTB, HO M BOBJIEYEHUEM B IIPOM3BOACTBO BCE GOJIBLIETO YHCIIA
XMMHUYECKHX 3JIEMEHTOB:

I 1869 1906 1917 1937 1985
Mssecrwo . . . . . . .. .. ... . 62 84 85 89 104*
WUcnonssoBastocs . . . . . . . .. . . .. 35 52 64 73 90

DHePreTUYeCKHe YPOBHHU TeXHOTEHHBIX BO3IEHCTBHIA CYLIECTBEHHO BO3-
pociu B XX CTONETHH, KOIZA YeNOBEK MOIYYMI B CBOE pacnopsiXeHue
MOLLIHYIO TeXHUKY {pue—B-4);-orpomiibie 3anacsl YIJIEBOAODPOIHOIO CHIPBS,
XUMHUYECKUX M OAKTEPHONOrUYeCcKUX BelllecTs. B utore HCTOPHS YeoBeye-
CTBa MOPONN/IA O4EPENHON MapaoOKC — B TeYeHHE MHOTHX CTOJNETHH Jioau
COBCPIICHCTBOBAIM TEXHHKY, YTOObI 00€30IACHTH ceGsi 0T eCTeCTBeHHBIX
ONacHOCTei, 2 B pe3y/ibTaTe NPHILTH K HAMBBICIINM TeXHOTEHHbIM: ONIACHOC-
TAM, CBA3aHHBIM C IPOH3BOACTBOM H HCTIOIb30BAHMEM TeXHHKH H TEXHOIOIHil.

Bropas nonosuna XX B. cBa3aHa ¢ MHTEHCU(DHUKALMEN CENTBCKOXO3Si-
CTBEHHOro Mpon3soacTa. B uemsix nosbluwenus mionopomus MIOYB M
6OpbOBI C BPENUTENSIMU B TeYEHHME MHOTHX JIET HCIIONb30BATUCE UCKYCCT-
BEHHbIE YNOOPEHHS 1 PasTUYHBIE TOKCHKAHTBL. T1pH H3GHITOYHOM npume-
HEHWH a30THBIX yHOOpeHMit Mo4Ba nepeHachliaeTcs HUTpaTtamu, a npu
BHECEHNU DoCchHOPHBIX y1oGpeHuit — dTopom, PeIKO3EMENbHBIMH 3JIEMEH-
TamH, cTpoHuueM. [lpM MCMONB30BAHMM HETPATULHOHHBIX ynobpeHuit
(OTCTOMHOTO MMa U T. 11.) OYBA MepeHACHILAETCS COEMVUHEHUSIMH TSDKEBIX
MeTa10B. M30bITOuHOE KONMHYECTBO yI0GpeHHit NIPHBOIMT K TepeHachlle-
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Puc. B.4. YposHH 3HepTMH, KOTOPBIMHU BJIAEET YENOBEK

HUIO TPOIYKTOB MUTaHHs TOKCHYHBIMHM BELIECTBAMM, HApYyIACT croco6-
HOCTBh MOYB K (PHJIBTPAIMHU, BEAET K 3arps3HEHUIO BOLOEMOB, ocobeHHO B
ABOOKOBbIi Mepuoa. ‘

TlecTHIMIbI, TIPUMEHsiEMblE ISl 3aUIMThl PacTeHHd OT BpeauTeei,
ONacHbI M [UIA YeNOoBeKa. YCTaHOBJEHO, YTO OT MpPSMOro OTPaBICHUSA
IECTULIMIAMM B MUpE eXerofHo norubaer oxoso 10 ThiC. yer., TUOHYT Jeca,
ITHIBI, HaceKoMble. TleCTHLMIBL NMONANAI0T B MUIIEBbIE UCTH, ITUTBEBYIO
Bony. Bce 6e3 MCKIIIOYEHUST MECTHLIMBL 06HApYXNBAIOT JIUO0 MYTareHHOE,
60 MHOE OTPULATENLHOE BO3NEHCTBME HA YeTIOBEKA U XUBYIO NPUPOLY.

_ TexHorennble apapuu u Karacrpodsl. [lo cepelnHEI XX B. uenoBeK He
061a1an CrOCOGHOCTBIO MHMIMMPOBATH KPYIMHOMACIUTAOHBIC aBapuy U
KaracTpodbl X TEM CAMBIM BBI3BIBATH HEOOPATUMbIE SKOJIOTHYCCKUE UIME-
HEHUSI PETHOHATBHOTO U I7100anbHOTOo macniraba, cousMepuMbIe CO CTU-
XUIHBIMY OeACTBUSAMH.

[MosBneHKe AEPHBIX 0GBEKTOB, BBICOKAs KOHLIEHTpaLMsI MPeXae BCEro
XUMHUYECKHX BELIECTB ¥ POCT UX NPOU3BOACTBA cHeaNN Y€I0BeKA Crnocod-
HbIM OKA3bIBaTh Pa3pyLUIMTETbHOE BO3IENCTBHE HA SKOCUCTEMBI. I[Ipumepom
Tomy ciyxar Tpareauu B YepHobsiie, bxomnaie.

OrpoMHoe pa3pyLINTENbHOE BO3AEHCTBME HA 6uocepy OKa3biBaeTCs
1py MCMBITaHUK sifepHoro (B r. CeMUMaNaTHHCKE, Ha 0. Hosas 3emns) u
JpYT¥X BUKOB OPYXHSI.

M3 ckazaHHOroO Belile BUAHO, YyTo XX CTOJNETHE O3HAMEHOBAIOCH
noTepeit YCTOMYMBOCTH B TAKMX TIPOLIECCax, KaK pOCT HACEICHNA 3eMiiu U
ero ypb6aHu3auus. 9To BbI3BAIO KpYITHOMACILTaOHOE Pa3BUTHE IHEPTETUKH,
TIPOMBILLIEHHOCTH, CEbCKOTO XO3SHCTBA, TPAHCNOpPTa, BOCHHOIO Iena u
00YCOBMIIO 3HAYUTENBHDBIN POCT AHTPONIOTEHHOTO ¥ TEXHOTEHHOTO BO3eii-
cTBUil. Bo MHOTMX CTpaHax OHO NPOJO/XAeT HapacTaTb U B HacTOsALICE
BpeMsi. B pe3ynbTare akTMBHON TEXHOTEHHOI [eATETbHOCTH YeIOBEKa BO
MHOTHX PeroHax Hallieii IUIaHeThl paspyuieHa 6uocdepa 1 co3aaH HOBBIM
THI cpelbl 0OuTaHUs — TexHocgepa.
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Buocdepa — ofracms PAcnpoCmpanenus ucusHu Ha 3emae, 6KAI04a-
rowas Huxcruii caol ammocgepst, 2udpocghepy u eepxnuii caoii aumocgepeot, He
UCNbIMAasWUX MEXHOLEHH020 6030elicmaus.

Texuocdepa — pezuon Guocgeps 6 npownom, npeobpasoearnuiii
MOOBMU C NOMOUBIO NPAMO20 UAU KOCEEHHO20 B030elicmeus MmexHuueckix
cpedcme 6 uenax HaUAyHUe20 COOMEEemMCmeus ceoum MaAmepuanbrbim U Couli-
GAbHO-IKOHOMUECKUM nompeGHocmam (mexnocdepa — peeuon z0poda uu
NPOMBIUAERHOU 30Hb, NPOU3EOOCMEeHHAA Uy bbimosasn cpeda).

Cosnasas TexHOChEDY, YETOBEK CTPEMUICS K MOBBILIEHHIO KoMbopT-
HOCTH Cpellbl OGUTaHHsl, K POCTY KOMMYHHMKAO€IBbHOCTH, K 0BECIeYeHHIO
SalLMTBI OT €CTECTBEHHBIX HEraTHBHBIX BO3NeicTBHIA. Bee oTo 6naronpustHo
OTPasWIoCh Ha yCIIOBUSAX XH3HHU M B COBOKYITHOCTH C APYTUMH (aKTOpaMu
(yrmy4menve MeIMUMHCKOTO OGCIYXUBAHHUS U Jp.) CKa3aIoch HA MPOJOI-
XKUTEJIBHOCTH XU3HHU JIIOJei:

Bek IpogomknTeasHOCTs XH3IHH
' YeJI0BEKA, SeT
Menubii, GpOH30BBIMN, KeMe3HbIA . . . . . . . . . . . . 30
Kuavamy XIXB. . . . .. ... ... ..., ... .. 35—40
Bxowne XXB. . . . . .. .. ... ..., 60—63

OnHako Co31aHHAs pyKamyu M pasyMoM 4Ye/loBeKa TexHocdepa, npu-
3BaHHAA MAKCHMAIbHO YIOBNETBOPATH €ro MoTpeGHOCTH B KoMdopTre U
GesonacHoCTH, He ONpaBiaIa BO MHOTOM HALeXIhI moneil. [LosBUBIIMecs
[IPOU3BONCTBCHHAA M TOPOICKasl Cpelbl OKA3aIUCh NAIEKH 11O YPOBHIO
6e30MacHOCTH OT HONYCTUMBIX TPEGOBAHMIA.

[losBnenue TexHocdeps! mpuBeno K TOMY, 4TO 6uocdepa Bo MHOrMX
PETHOHAX HAIUEH TUIAHETHI CTA/IA AKTUBHO 3aMEeLLAThCs TexHocdepoii (Tabir.
B.1). danusie tabn. B.1 MOKA3bIBAIOT, YTO HA IUIAHETE OCTAJIOCHh MAIO
TEPPUTOPUI C HEHApYIIEHHBIMH SKOCHCTEMAaMH. B HaubosblIei creneHu
OKOCHCTEMBI Da3pylIEHbl B PasBUTBIX cTpaHax — B Espome, CeepHoii
AMepuke, fnoHun. 3nech €cTeCTBEHHbIE 3KOCHCTEMbI COXpaHWJIUCh B
OCHOBHOM Ha OTPaHMYEHHBIX ILTOIIANSX, OHY IIPELCTABISIOT COGOM HEBOb-
liMe mATHAa OMocdepbi, OKpYXEHHbIE CO BCex CTOPOH HAapyllleHHBIMU
ACATENBHOCTBIO Y€I0BEKA TEPPUTOPUAMH U HIOITOMY TIOABEPKEHBI CHIIBHO-
My TexHocGepHOMY XaBICHHIO.

Ta6auua B.l. Cocras wromaneii na HEKOTOPBHIX KOHTHHEHTaX Jemm

KoHTHHeHT " Henapyiennas YacTiuHo HapyleHHas Hapyennas
TeppuTOpHs, % Tepputopusa, % Teppurtopus, %
Espomna 15,6 19,6 64,8
Asns 43,6 27,0 29,4
Ces. Amepuka 56,3 18,8 249
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Texnocghepa — demumse XX 6., npuxoosuiee Ha cCMeRy 6uocgepe.

K HOBBIM, TexHOCGEpHBIM OTHOCSATCS YCIOBUs OOUTaHHs YeOoBeKa B
ropoax ¥ MPOMBIILIEHHBIX LEHTPaX, MPOM3BOACTBEHHBIEC, TPAHCIIOPTHBIE
U GBITOBbIE YCIOBUS Xu3HenesrenpHocTH. TIpakTuyecky Bee ypOaHHU3UPO-
BAHHOE HaceleHHe MPOXMBAeT B TexHocgepe, Ie YCIOBHMsl OOUTAHUA
CYWIECTBEHHO OTJIMYAIOTCS OT 6MOCPEPHBIX.

3. OIIACHOCTH ¥ UX UCTOYHHKH

HeraTuBHbBIE BO3NEHCTBHS B CHCTEME «dYeJlOBEK — cpela OOMTaHWs»
[PUHATO HA3bIBaTh OYIACHOCTAMHU.

OnacHOCTb — He2amueHoe c0Licmeo HCueol U HeXCugoll mamepui,
cnocobroe npuvumHame yuwep6 camol mamepuu: Al00AM, npupodnoii cpeoe,
MAMEPUANbHHIM YEHHOCHAM.

W CTOUHMKOM OMAcHOCTH MOXET OBITh BCE XUBOE M HEXHBOE, & IOI-
BepraTbcsl OMACHOCTH TAKKE MOXET BCE XKHBOE MU HEXMBOC. IIpu anamuse
onacHocTeil HeoBXOIUMO MCXOIMTh M3 NMPHMHLMMA «BCE BO3JEHCTBYET HA
BCE».

OnacHOCTH He 00JafaloT M3GMparelbHbIM CBOWCTBOM, IPH CBOEM
BO3HMKHOBEHHM OHM HEraTMBHO BO3IEHCTBYIOT Ha BCIO OKPYXAIOMIYI0 MX
MaTepUaIbHYIO Cpefy. BIMsSHUIO ONacHOCTel noaBepraeTcs 4eI0BeK, npu-
poiHasi cpexa, MarepUajibHble LEHHOCTH. HcrounukaMy (HOCHUTEISIMH)
OMACHOCTEll ABISIOTC €CTECTBEHHbIE MPOLIECCH U SIBICHUS, TEXHOTEHHAs!
cpena u meicTBUs Jnofeil. OnacHOCTH peanusyloTcsi B BUIE INOTOKOB
3HepruM, BellecTsa U MHGOpPMalLMK, OHU CYLIECTBYIOT B NPOCTPAHCTBE U
BO BpPEMEHH.

Onacrocmb — UeHMpasbHoe nouamue 6 besonacnocmu wcusnedesmens-
nocmu. PazivyaloT onacHOCTH €CTECTBEHHOTO, TEXHOICHHOTO M aHTpOIo-
reHHOro MPOUCXOXICHHUA.

Ecmecmeentbie onacHocmu 00yCIOBIUBAIOT CTUXUHHDIE SIBJIEHUSA, KIIM-
MaTMYecKHMe YCIOBHS, peJibed MECTHOCTH M T. 1. 3eMJIETpsCEHNs, U3BEP-
XeHUsi ByJKaHOB, OypH, yparaHsl, O0Bajbl, JABUHBL M Ap. 9aCTO
COMPOBOX/AIOTCSi TPABMHUPOBAHUEM M THOENBIO mionei:B Poccnu B 1996 r.
CHJIbI CTUXMM MPUBEIN K BO3HUKHOBEHMIO 315 4pe3BBIYaiHbBIX CHTYalMii,
B KOTOpbIX noru6io 46 yen.

HeraTvBHOE BO3IEHCTBME HA 4YENTOBEKa U cpely OOMTaHMsA, K coxXane-
HUI0, HE OTPAHUYUBAETCS €CTECTBEHHBIMM ONACHOCTSIMH. YenmoBek, peluast
37244 CBOEr0 MATEpPHATbHOTO 00ecrieYeHNUsl, HEMPEPHIBHO BO3NEHCTBYET
Ha cpelly oBUTaHWsI CBOEi AEATENHHOCTBIO M MPOAYKTAMHU NEATENBHOCTH
(TEXHMYECKUMH CPELCTBAMM, BBIOPOCAMH PA3TMYHBIX NPOU3BOACTB U T. 1.),
reHepUpys B cpefie OOUTAHUS aHmMponozeHHble U MEXHOZEHHbE ONACHOCINU.

OnacHOCTH, co3AaBaeMble TEXHUYECKUMU CPECTBAMM, HA3BIBAIOT mex-
HOZ2eHHbIMU, @ AHTPOITIOTEHHbIE OMACHOCTH BO3HUKAIOT B Pe3yNbTaTe OLIM-
GOUHBIX WIM HECAHKLMOHHUPOBAHHBIX NEHCTBMA YENOBEKa WM TPYIIIBI
nonen.
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Puc. B.5. Pacnpoctpanenne BUY B Poceuu

Yewm Bhillle npeobpasymowas fesTeIbHOCTD 4eJIOBEKA, TEM Bhlllie YPOBEHD
H YMCJI0 AHTPOMOTEHHBIX M TEXHOTEHHBIX OMACHOCTEN — BPEIHBIX U Tpas-
MUPYIOLUUX (AKTOPOB, OTPULIATEIBHO BO3AEHCTBYIOIIMX HA YeJoBeKa M
OKPYXaIoLyio ero cpeny.

Bpenumit daxkTop — wecamusnoe eosdeiicmeue na uenogexa,
Komopoe npueodum K yXyouweHuio camouyscmeus utu 3a601e6aniio.

Tpaemupyomui (TpaBmMoonacHBii) bdakTop —
HezamueHroe 6o30elicmeue Ha Henoéexa, KOmMopoe npueooum K mpaeme uau
AEMAABHOMY UCXO0DY.

B HacTosllee BpeMsi nepeyeHb peabHo JAEeUCTBYIOLIMX TEXHOTEHHBIX U
AHTPOMOTeHHbIX HEraTUBHBIX (haKTOPOB 3HAYMTENECH ¥ HACUMTHIBAET Gojlee
100 Bumos. K Haubojee PacnpocTpaHEeHHBIM U O0OMAJAIOLIUM OOCTATOUYHO
BBICOKHMH KOHUEHTPALUSIMK WM 3HEPTETHYECKMMHU YPOBHSIMH OTHOCSTCS
BPEIHBIE MPOU3BONCTBEHHBIE (DAKTOPDI: 3aMbIEHHOCTh M 3ara30BaHHOCTH
BO3NyXa, WIYM, BUOPALUM, 3NIEKTPOMArHUTHBIE IO, HOHU3NpYIOILME U3-
JY9€HUA, TIOBBILIEHHBIE HIIM MOHUXEHHBIE TAPAMETPBI aTMocdepHoro Bo3-
oyxa (TeMImepatypbl, BIAXHOCTH, MOABHXHOCTH BO3/lyXa, JaBJIEHMs ),
HEAOCTATOYHOE U HEMPABUJILHOE OCBELIEHUE, MOHOTOHHOCTb AESITENBHO-
CTH, TAXENbIA GU3MYECKHIT TPYA, TOKCHUHbBIE BEILECTBA U Ip.; TPaBMUpPY-
folune (bAKTOpBI: OrOHb, yaapHas BOJIHA, ropsiYvie U MEPEOXNAKICHHBIE
[TOBEPXHOCTH, SNEKTPUYECKHUIA TOK, TPAHCIIOPTHbIE CPEACTBA U MOLBUXKHBIE
aCTh MallKH, OTPABISIOILME BELIECTBA, OCTPbIE U MaAlolHe MpeMeThI,
Na3EPHOC U3NTyHEHHUE, OCTPOE HOHUIMPYIOLLee OBIyYeHNe U Ip.

Haxe B 6BITY Hac conpoBoxXaeT 6onbLast raMma HEeraTuBHbIX HaKTOPOB.
K HUM oTHOcaTCs: Bo3ayX, 3arpASHEHHbIH NPOJYKTAMM CTOPAHHUSA MPHPOL-
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Horo rasa, BelopocamMu TOC,

MPOMBILIJIEHHBIX TPEATPHsi- 52600

THi, aBTOTpPAHCIIOpTa U MycO-  , &

POCXKHIAIOWMX  YCTPOMCTB; g & 2300

BOJAA C U3DOBITOYHBIM Colepxka- E:

HHUEM BPENHBIX MPUMeECEi; He- 8 2000 .
nobpoxkayectBeHHas nuwa, O 18

wyM, uHGPasByK; BUGpalMH;, o 1989
3JIEKTPOMATHUTHBIE TMOJsSE OT = 170010 1'1 1‘2 1‘3 1'4 5

OBITOBbIX NPUBOPOB, TEAEBH-
sopos, mucmiees, JIOII, pa-
JHOPENEHHBIX ycTpoiicTB, Puc. B.6. CweptHocTs Ha 100 000 Hacenenus or
I/IOHI/BI/IpleLuPIe M3ﬂyquHﬂ IIOTPCGIICHHH aJIKOroJisl B JIMTpax Ha YeJIOB€Ka B roa
. B Poccun B 1984—1994 rr.

(ectecTBeHHBI (OH, MelHU-

HuHCKUe obcnenoBaHus, GoH

OT CTPOUTENBHBIX MATEPUAIOB, U3JyYyeHUs! NIPHOOPOB, NMPEAMETOB ObITa);
MeIMKAMEHTBI P U3OBITOYHOM U HETIPaBHIbHOM NOTPEOJIEHHH; ATKOTOJIb;
TabGayHbIi IbIM; OaKTEpUH, AJUIEPTEHBI U OP.

OgHoit 13 Haubosee paclpoCTPaHEHHBIX aHTPONIOIEHHBIX OMacHOCTe!
craHoButcs BUU-unduumposanue. B 1999 r. or CIIM[la Ha Hawei
TUTaHeTe yMepiao 3 MiH. yell., a yucio BMY-nHULMPOBaHHBIX JOCTHIIO
33,5 miH. uenB Poccuu uncnenHocts BUY-uHOUIMpOBaHHBIX (3aperu-
CTPMPOBAHHBIX) K OoKTsbpio 2000 r. cocraBuio 56 000 yen. (puc. B.5), a
IPUPOCT MX YMUCTEHHOCTH pocturaet okono 10 000 yen./ron. <Z.

Cepbe3HyI0 OMAacHOCTD LISt YeJIOBEKAa MPENCTaBseT noTpebieHue aj-
kerond. Mo nauneiM A. Hemuosa B 1999 r. cpennerogosoe norpebnenue
ajikoronsi poccussHamu coctasuiio 14,5 mutpos 100 % ankoros Ha yenoBeka
B rog (3To cooTBeTcTByeT 36,2 nuTpam BOZKM), Torma kak B 1970 r.
norpebeHne anKorois cocTasisuio 12 ji/rol. AJKOrojibHas CMEPTHOCTD
Npy MOTpe6IEHUH YeTOBEKOM CIIMPTHOTO B KondecTse 14,5 51/rox cocras-
nser okojio 2600 yenosex Ha 10 000 nacenenust (puc. B.6).

BbICOKMMM TEMIIAMM HapacTaeT notpedieHrue HApKOTUYECKHUX CPEACTB.
K cepenitHe 2001 r. B Poccuu 3aperictpupoBaHo 269 Thic. HApKOMAHOB,
NPHUYEM 3TO COCTABJSET JIUILbL MATYIO JOMIO JIUL, MOTPEOASAOIMX HApKO-
TUKHU.

Bce onacHocTH KiaccUbULUPYIOT Mo pAly npusHakos (taba. B.2)

AJIKOTOJIb B JIATPaxX Ha yejoBeKa

Ta6aunua B2 Knaccupukauus omacHocTei

TMpu3sak KiaccHUKaUnu Bua (knacc)

[Mo BMIAM MCTOUHHMKOB BO3HMKHOBeHMsi| EcTecTBeHHbie
onacHocTe# AHTpOIOreHHbIe
TexHoreHHEIE
[Mo BuIAM NOTOKOB B KH3HEHHOM Mpo-| DHepreTdeckue
CTPaHCTBE ’ MaccoBblie
T Y HdopMaLOHHbIE
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IIpodoancernue maba. B.2

IpusHak knaccHpHUKaluy Bun (xmacc)
ITo MOMEHTY BOBHUKHOBEHMS ONACHOCTH IporxHoaupyembie
CrioHTaHHbIE
Ilo miurensHOCTH BO3NEICTBMA omac-| IlocTosHHEBIE
HOCTH TlepemeHHbIE, IEpHOIMYECKME
KparkoBpeMeHHbIe
Mo BenMyMHe MOTOKOB B Xu3HeHHOM npo-|  IIpesebHO NOMyCTHMBIE
CTpaHCTBe OnacHele
Upe3sBoIyaitHO oracHkle
ITo cnocoGHocTH yenoBeka mueHTUGULM-| OurylaeMbie
POBaTh ONTaCHOCTH OpraHaMH YyBCTB HeourymaeMpie
Tlo BuAy BO3meHCTBUSA Ha YeIOBEKa Bpentsie
TpaBMoonacHbie

TTo obbekTam 3aiUTEI

Io yMcneHHocTH monel, NomBEpPKEHHbIX
OMNAaCHOMY BO3AEHCTBUIO

ITo pasMepam 30HBI BO3AEHCTBUSA

Ilo BMAaM 30H Bo3deHcTBUA

HeitcTByolue Ha yeaoBeKa
JleficTBYIOLIME Ha IPUPOAHYIO Cpedy
JeiicTByloluMe Ha MaTepUabHEIE PECYPCHI
KomrutekcHoro BozneiicTBus
JlnmgHbIe

I'pynnossle (Ko/weXTHBHBIE)
Maccosrie

JlokanbHble

PervonansHbie

MexpermoHanbHble

I'noGanbrbie

ITponssoncTBeHHBIE

BriToBRIE

Topozackue (TpaHcTIOpTHBIE M Ap.)
3ons YC

OnacHOCTH 10 BEPOSITHOCTH BO3LENCTBHUSL HA Y€JIOBEKA U Cpely OGHTa-
HUS PA3[ENAIOT Ha MOTEHUMATBHbIE, PEAIbHBIE M PEaTU30BAHHBIC.

IloTenunanbans onacHOCTh NIPEICTABISIET YTPO3y OBIIETO XapakTepa, He
CBA3aHHYIO C NPOCTPAHCTBOM M BpEMEHEM Bo3feiicTBus. Hampumep, B
BBIPAXCHUSIX «ILYM BPENEH IJIs1 YENIOBEKa», «YIJEBOAOPONHBIE TOILIMBA —
MOXapOB3PHIBOOIIACHEI» TOBOPUTCS TOJILKO O NMOTEHUUAIBLHOM ONAaCHOCTH
IUTS YENIOBEKA LIIyMa U FOPIOYHX BELUECTB.

Hannyue moTeHUMATpHBIX OMACHOCTEH HAXOMMT CBOE OTPAXEHHE B
akcuoMe [2]: ZKusneneATeIbHOCTD 4€I0BEKA NOTEHIHAILHO ONACHA.

AKCHOMa TPEIOTIPENIENSET, YTO BCE AEMCTBUsL YENOBEKA U BCE KOMIIO-
HEHTBI Cpeltbl OOMTaHUSI, MPEXIE BCETO TEXHHUECKHE CPENCTBA U TEXHOMO-
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FUK, KpOMe TTO3UTUBHBIX CBOWCTB U PE3YJIBTATOB, 00IANAI0T CIOCOOHOCTBIO
reHepUpoBaTh TpaBMUpYyMollie ¥ BpeaHbie dakropel. Ilpn stom moboe
HOBOE TIO3UTUBHOE [OeiCTBUE YeNOBEKA WM €ro pe3ylbTaT Hen3bexHOo
NpUBOJAT K BOBHHKHOBEHHUIO HOBBIX HEraTMBHBIX (pakTOpOB.

Peasphag onacHOCTh BCErNa CBA3aHA C KOHKPETHOMN YIpo3oil Bo3iencT-
BMSl Ha 4eaoBeKa, OHA KOODAMHHMPOBAaHA B NPOCTPAHCTBE M BO BPEMEHHU.
Hanpumep, ABuXymascsa To 1llIocce aBTOLMCTEpHA ¢ Hammuchkio «OrHeo-
nacHo» NpeacTaBasieT coboli peaibHyl0 OMACHOCTD IS YeJIOBeKa, Haxoas-
ILErocsl OKOJIO aBTOROpOTd. Kak TOJIbKO aBTOLMCTEpHA YINA U3 30HBI
npeGbIBAHMS 4eJloBeKa, OHAa MPEeBpaTWIach B MCTOYHMK IOTEHUHATbHOM
OMAaCHOCTH IO OTHOLLIEHUIO K 3TOMY YEJOBEKY.

PeanpHas onacHocTh O MoOXeT OBITh ONMMCAaHA BBIPAXEHHMEM B BHAE
O (x,y, 2=1{, t) npu O > Eyyk, rae Epgx — npegenpHo AOMyCTHMOE
3HavyeHHe ¢aKTopa BO3ACHCTBHSA.

Peasn3oBanHas onacnocTb — akT BO3AEHCTBUS pEAIBHOM OIACHOCTH
Ha YeJIOBEKA M/WIH cpely oOMTaHUs, IPUBEIILIUHN K [10TEPE 3N0POBbA MIM
K JIEeTATbHOMY MCXOJy YeJI0BEKa, K MaTepHaIbHBIM NoTepsM. Eciu B3phiB
ABTOLMCTEPHBI MPUBEN K €€ paspylleHuio, rnbenu moaei u/1in Bosropa-
HUIO CTPOEHUI, TO 3TO peaiM30BaAHHAS ONACHOCTb.

Peanu3oBaHHble ONACHOCTH TIPUHATO DPa3feNATh HA MPOMCLIECTBUS,
Yype3BbIYaiiHbIE IPOUCLIECTBUS, ABAPUH, KaTacTpodbl U CTUXUIHBIE GeacT-
BUSL.

IMponcmecTBHUEe — cobbimue, cOCMoAUiee U3 He2amuUBHo20 6030eli-
cmeua ¢ npuuuHeHuem yuepba m00CKUM, NPUPOOHBIM UAU MAMEPUANbHbIM
pecypcam.

Ypesspuaiinoe npoucmectBue (UI) — cobomue, npo-
ucxoosauee Kpamkospemenno U obaadaioujee 8bicoKUM YpOGHEM He2AMUBHO20
go3deiicmeus Ha arodeil, npupoonvie u mamepuansvhuie pecypcst. K 911 omno-
camca Kpynhvie agapuu, Kamacmpogs: u cmuxuiinbie 6edcmeus.

ABapHA — npoucwecmeue 6 MexXHU4ecKol cucmeme, He CONPOEOHCOar0-
weecs 2ubenvio A00eti, NP KOMopoM 60CCMAHO8ACHIUE MeXHUYeCKUX cpedcme
HEBO3MONCHO UAU IKOHOMUMECKU HeyeaecoobpasHo.

KaTtacTpoda — npoucuecmeue 6 mexnuueckol cucmeme, conpo-
goxcoarouieecs eubeavio uau nponaxceii 6e3 ecmu arooei.

CruxHiinoe O0excTBHe — npoucwecmeue, C6A3aHHOE CO CMU-
XULiHBIMU AGAeHUAMU HA 3emae u npugedwee K paspyuieHuro buocgeput,

- mexHocghepol, K 2ubeau uau nomepe 300po6vs Arooell. :

Ypespwmuaiinags curyanusa (UC)— cocmosnue obsexma,
meppumopuu uau aKkeamopuu, kak npasuao, nocae 411, npu xomopom 603Hu-
Kaem y2po3a ¥CusHu u 300p08bs 045 2pynnbt M100eil, HAHOCUMCA MAMEPUANbHbI
yuiepb HaceaeHuro u IKOHOMUKe, Oezpadupyem npupoonas cpeoa.

[TpryvHaMH IPOMCLIECTBUIA B TEXHUYECKHMX CUCTEMAX SIBJISIIOTCS OTKa3bl
W UHUMACHTHI, KOJWYECTBO KOTOPBHIX B TOCJIEOHHUE TOABI HEMPEPHIBHO
Hapacraer.
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O T K a3 — cobbimue, 3aKa04aroueeca 6 HapyweHuu pabomocnocobHoc-
mu mexnu1ecKkou cucmemsi.

NunuageHT — omKaz mexHuyeckol cucmemsl, 6bi36aHHbLL HENPABULL-
HbimMu Oelicmeusmu onepamopa.

s« 4. BE3OIIACHOCTbS, CHCTEMBI BE3OITACHOCTH

Bce onacHocTH TOrIAa pearbHBI, KOIa OHM BO3AEUCTBYIOT HA KOHKpPET-
HbIe OOBEKTH (0OBEKTHl 3alIMTHI). OGBEKTH 3AILMTH, KaK X MCTOYHUKH -
OIIaCHOCTEH, MHOr000pa3Hbl. Kaxblit KOMHOHEHT OKpyXalolleil Hac Cpebl
MOXeT ObITb 0OBEKTOM 3alUTHI OT OMAacHOCTe. B mopsiake puopUTeTa K
o6BeKTaM 3allUTHl OTHOCATCA: YENOBEK, OGLIECTBO, FOCYIAPCTBO, NPUPOI-
Has cpefa (buocgepa), TexHocdepa u T. II.

OCHOBHOE XeJlaeMoe COCTOSTHUE 0GBEKTOB 3aLMThl — 6e3onacHoe. OHO
peain3yeTcs NpU IOJMHOM OTCYTCTBHM Bo3ieicTBusa omacHocTteit. Cocrost-
HHe 6e30TIaCHOCTH JOCTUTAETCS TAKXKE MPH YCIOBUHM, KOTa JEMCTBYIOLLME
Ha OOBEKT 3aIMUTBI OMACHOCTH CHUXEHBI N0 HPeNebHO IOMYCTUMBIX
YpOBHEHR BO3NeiCTBUS.

Be3zonacHocTs — cocmosnue obsexma 3awumsi, npu Komopom
eo36e11cmeue Ha He2o ecex nNomoKoe eeuiecmeaq, 3JHepeuu u uH¢opMauuu He
npesviuaem MaKcuMaibro GOnYCmumsix 3HaveHul.

T'oBopst 0 peanusalui COCTOSHHSA GE30NMacHOCTH, HEOOXOAUMO OIHO-
BpEMEHHO paccMarpuBaTh OOBEKT 3AIMTHI M COBOKYITHOCTb ONACHOCTEMH,
HeACTBYIOIUX Ha Hero. CerofHs peajbHO CYIIECTBYIOT ClIEAYIOLIHE CHCTE-
MBI 6€30HaCHOCTH:

Crectema GesonacuocTu OGbexT 3aKTHR Bua onacHocTd, noje onacuocrei
BesomacHocts (oxpaHa) Tpy-| Yenosex OnacHocTH cpeibl AeATENbHOCTH
na YeJIoBeKa
3aumra B YPEIBBIPAIHBIX Yenobex UYpesBbryaiHbIe OMACHOCTH GHo-
CHTYaUMsIX cdepsl 1 TexHOChEpb
INpuponHas cpega
MarepuanbHoie
pecypehl
OxpaHa okpyxatoweit cpe-| IlpuponHas cpesa OnacHOCTH TeXHOC(EpPHI
IBI
Cucrema  GesomacHoct| O61ecTBO, HALHS Buemmue U BHyipeHHHe o6Lue-
CTpaHbl, Hal[MOHaNbHas1 Ge3- roCyJapcTBEHHBIE OIIACHOCTH

OIMaCcHOCTDb
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W3 Bpllecka3aHHOIO CNEAYET, YTO PEAUTHHO CYLIECTBYIOLIME B HACTOA-
1iee BpeMsi CUCTEMBI 6€30MacHOCTH MO OOBEKTaM 3aIIUTHl pacnafaioTcsa Ha
clleayIole OCHOBHBIE BUIBIL:

— CHCTEMY JIMYHOH M KOJUIEKTMBHOM 6e30IMacHOCTH YelaoBeKa B IMpo-
Hecce ero XH3HeOesITENbHOCTH;

— CHUCTeMy OXpaHEI IPUPOIHON cpeabl (buocdepsr);

— CHCTeMY roCyIapcTBEHHON 6e30IacHOCTH;

— cHCTeMy M1oOanbHOi 6e301acHOCTH.

HcropuyeckuM MPUOPUTETOM O0IANalOT CHCTEMBI obecnedyeHus 6es-
OMACHOCTH YeJIOBEKA, KOTOPHIM Ha BCeX 3Tanax CBOEro pa3BUTHA NOCTOSHHO
cTpeMuics K obecreueHuio komdbopra, TMYHON 6€30IIaCHOCTH M COXpaHe-
HHIO CBOETO 310POBbSl.

B nocnenHee necATHIETHE aKTHBHO pa3BUBaeTcs ydeHHe o 6e30MacHo-
CTU XU3HEAEATEIbHOCTH YesioBeKa B TexHocdepe. OCHOBHAs LieNb YYeHHA
0 6€30MaCHOCTH XU3HENEATEILHOCTH — 3alllMTa YeJIoBeKa B TexHocdepe oT
HEraTUBHBIX BO3NEMCTBHI{ AaHTPOMOIreHHOIO ¥ ECTECTBEHHOI'O IIPOUCXOXIE-
HUS, JOCTHXKEeHHEe KOMMOPTHBIX YCJIOBUM XU3HEAEATEILHOCTH.

CpelcTBOM JOCTHXEHHSA ITOH LeH ABISAETCS OBJafleHHE U peaTu3aus
0oOLUECTBOM 3HAHUM M YMEHHI, HalpaplIeHHBIX Ha YMEHBLIEHHE B TEXHOC-
depe GU3NYECKUX, XMMUYECKMX, OUOIOrMYECKMX M MHBIX HETarHBHBIX
BO3JEHCTBUI 10 JONYCTHUMBIX 3HaYEHHH, HA CO3AaHHE KOMGOPTHBIX XHU3-
HEHHBIX YCIOBHIA.

BezonacHocTh ku3neaeatreabnoctn (BXI) — nay-
Ka 0 KomgpopmHom u 6e30nacHom 63auMoOelicmeul 4eno6exa ¢ mexHoc@epou.

ITpeamMeToM HayKu o0 6€30MAaCHOCTH XU3HENEATEILHOCTU YEIOBEKA SIB-
JITIOTCS eCTECTBEHHBIE, TEXHOTEHHBIE M aHTPOMOTEHHEIE ONACHOCTH, AEH-
CTBYIOLIME B TEXHOC(depe, U CpelcTBa 3alUThl YEJOBEKA OT HHX.

3agawn Hayku o BX] comsATea K:

UAeHTU(PHUKALIMKA OMACHOCTEN TeXHOChEpHI;

pa3paboTKe ¥ UCIIONB30BAHHIO CPEICTB 3AIUMTHI OT ONMACHOCTEI;

MX HEIpephIBHOMY KOHTPOJII0 U MOHUTOPHHIY B TeXHOC(eEpE;

06y4eHHI0 paGoTaOLIMX K HACEIEH!SI OCHOBAM 3allMTHI OT ONIACHOCTEM;

paspaboTke Mep 110 JTMKBHUIALMHK MOCIEACTBUN NPOABIEHHUS OIaCHOC-
TEH.

ITess BK]I xaK HAyKHM — COXpPaHEHHE 300POBbSl U XH3HM YeJoBeKa B
TexHocdepe, 3aIUTON ero OT OMACHOCTENH TEXHOTEHHOTO, aHTPOIIOFEHHOTI'0,
€CTECTBEHHOIO NMPOMCXOXIEHUS ¥ co3AaHKeM KOMQOPTHBIX YCJIOBHI XU3-
HeEATEIbHOCTH. '

MHorue cucteMbl 6€30MacHOCTH B3aUMOCBA3aHbI MeX Iy coboit Kak 1o
HEeraTUBHBIM BO3IEHCTBUSAM, TAK M CPEACTBAM JOCTHXEHHS 6€30MAaCHOCTH.
ObecneyeHre G€30IACHOCTH XHM3HEIEATEIHHOCTH YeNIoBEeKa B TeXHOCheEpe
[IOYTH BCEra HePaspbiBHO CBS3aHO C pEUIEHHMEM 3a1ay 110 OXpaHe NpUpPOI-
Hoil cpenbl (CHUXeHHe BHIOPOCOB M cOPOCOB U 1Ip.). BTO XOPOLIO HUILTIOCT-
PUPYIOT pPE3ylbTaThl paGoOT IO COKPALIeHHI0 TOKCHYHBIX BBIOPOCOB B
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aTMocdepy MPOMBILUIEHHBIX 30H M, KaK CJIEICTBHE, 10 YMEHBIIEHHIO
HEraTMBHOTO BIMSHMS 3TUX 30H Ha MPUPOOHYIO Cpefy.

Obecneuenue Ge30nacHocmu ¥cU3HeOEAMEALHOCTU HeA06eKd 8 MEXHOC-
hepe — nymv x pewenuio Muozux npobrem 3augumo: npupoduoi cpedvt om
He2amueno20 6AUAHUA MEXHOCpepbl,

Poct HeratuBHOroO BIUSHUA HA YeOBEKA M CPELy OOUTAHMA HE Bceraa
OrpaHUYKMBAETCA TOJBKO HApacTaHHWEM OMNACHOCTEH NpsMOro IeHCTBHUSA,
HanpuMep, pOCTOM KOHLEHTpalMil TOKCUYHBIX NpHMeceil B aTMocdepe
ropoga, uexa, pabouyeil 3oHH. [Ipu ompeneNeHHBIX YCIOBHMSIX BO3MOXHO
IOABJIEHHE BTOPUYHBIX HETATUBHBIX BO3NEHCTBMIM, BOBHHKAIOIIMX HA pEerH-
OHAJILHOM WIH [MTOGATBHOM YPOBHSIX M OKA3BIBAIOIIMX HETATUBHOE BIIUSIHUE
Ha pervoHsl 6uocdepsl ¥ 3HAYNTENbHBIE rPYIIIE! Tofeil. K HUM oTHOCSTCS
npouecchl 06pa3soBaHUsl KHCJIOTHBIX NOXIE, cMora, «MapHHUKOBBIM 3¢-
(ekT», paspylieHHe 030HOBOTO CJI0A 3eMJIM, HAKOIUIEHHE TOKCHYHBIX U
KaHLIEPOT€HHBIX BEILECTB B OPraHM3Me XMBOTHHIX M pBHIO, B HHILEBBIX
MIPOAYKTAX M T. II.

Pewenue 3a0au, ceazannvix ¢ obecnenenuem beonacrHocmu cusnedes-
meabnocmu “eaoeexa — yndamenm 0as pewenus npobaem bGezonacrocmu
Ha 601ee 6bICOKUX YPOGHAX: MEXHOCHEPHOM, PeuoRAAbHOM, Ouoceprom,
2100a1bHOM.

5. IEPCIIEKTHBBI PA3BUTHSA HAYKH O BE30IIACHOCTH
XUSHENEATEIIBHOCTH

Kak nayka BX]I nHaxomurcst B cranuu cBoero ¢opMmupopanus. Hecom-
HEHHO, YTO OHA AOJXHA OMUPaThCs Ha HayYHbIE JOCTHKEHHUA U [TpaKTHYe~
cKkue pa3paboTKu B 06GNacTH OXpaHbl TPyda, OKpYyXalolleil Cpensl,
IIPOrHO3UPOBAHUSA U 3aIIMTH B UPE3BEMAMHBIX CUTYAHAX, HA JOCTHXEHUS
B MMpodWIAKTHYECKOH MeAULMHE, OMOMOrUY, OCHOBHIBATHCS HA 3aKOHAX U
MOA3aKOHHBIX aKTaX.

O61iee HampaBiieHHEe HAYYHOM M MPAaKTUYECKOH IESTENBHOCTH B 06J1a-
cti BXK]1 momxHo cootBeTcTBOBaTh MporpaMme AeitcTsuii «IJoBecTka AHA
Ha 21 Bek» (Marepuannst BecemupHoro ¢opyma B Puo-ne-XKaneiipo, 1992 r.),
IOJIOXUBIIEH OCHOBHI JaypHEl1LIero pa3BuTis Mupa. B nporpamme ykasa-
HO, YTO €IMHCTBEHHBIA crnocob obecrneynTh Oe3omacHoe Oyayliee — 310
KOMIUIEKCHO PEILUTh IIPOGIEMBI pa3BUTHUSI SKOHOMMKH, COXpaHEHUS OKPY-
Xalllei cpelbl U 300poBbs Momei. OCHOBY pellleHHi TODKHO COCTABUTH
YCTOMYMBOE Pa3BUTHE BCEX MPOLIECCOB, BCEMEPHAs KOHOMMSA PECYPCOB,
GesonacHble M 3KOJOTMYHbBIE TEXHOJOTMM, NPOCBELIEHME M TOArOTOBKA
KaJIpoB B 06/1acTH G€30MacHOro B3aUMONEUCTBUS C OKPYXKAIOILEH Cpenoi.
Oco6oe BHMMaHKe B NporpaMMe TpeiaraeTcs YAeAUTh IOATroTOBKe 6ymy-
LINX pyKOBoAUTeENER Beex cdep NeITebHOCTH.

B pa3BuTHE HayK1 0 6e30MmacHOCTH XU3HENEATENBHOCTH GOJBLIONH BKJIAZ
BHEC/IM OTE€YECTBEHHBIE HAYYHBIE IIKOJIBI, aKTUBHO paboTalolue B 061acTH
3alMTHI Y€JOBEKA OT BPEAHBIX M TPAaBMOOMACHBIX ¢akTopoB (3alMTA OT
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MOpaXeHUsl SMEKTPUIECKMM TOKOM, 3alliuTa OT LIyMa, BUGpAINT, STEKT-
POMATHUTHBIX MOJIEH M M3NYYeHU, HOHU3UPYIOLMX M3MYyYeHUH U T. IL.).
JOCTUrHYTHI ycnexH OTeYyeCTBEHHBIX yYyeHbIX B 00JacTH HOPMUPOBAHUA
BO3JENCTBHS OMACHOCTEH Ha YesloBeKa KaK B MPOU3BOACTBEHHOI cpene, Tak
M B YCIOBMAX HAceJeHHbBIX MecTy B mocnenHee mecarunervie B Poccum
3HAYMTEJILHBIA MPOPHIB PEVIM30BaH B Pa3BUTUU U COBEPUIEHCTBOBAHUU
cucTeMbl 00pa3oBaHMsl B 00gacTH 06€3011acCHOCTU XKU3HEACATENbHOCTH .-

BaxHeiiyio poJib B Jefle COXpaHEHHUs 310POBhsI HaceJIeHus B 6avkaii-
weM GyayiiemM OyaeT Urpath MHGOpPMAliUsl 00 OTACHOCTAX CPEALI OOUTaHUS.
Takast uHdopMalUs JOKHA COAECPXKATh 3HAYEHUS] U IPOTHO3 KPUTEepHeEB
6e30MacHOCTH U IoKasarteNieil HeraTUBHOCTU cpelbl OOUTaHUS KaK B Mpo-
W3BOJACTBEHHBIX IMOMELIEHUAX, TAK M B PETHOHAX TexHocdepbl. AHaior
nono6Ho#i nHGopMaLK — IPOrHo3bl MeTeocyx6. Hanndue nHGopMauunu
o cpefie oBUTAHWA TO3BOJUT HACENEHHIO PALlMOHATBHO BHIOMpATh MecTa
JeSITEJIbBHOCTH ¥ MPOXUBAHHS, PAlIMOHAIBHO I10JIB30BAThCSI METOOAMHU H
CpeACTBAMU 3allIUTHl OT oracHocTei. OnpeleNeHHble YCIIEXH B 9TOM Ha-
npasjeHUN UMeloTcs: nybaukaiMu (TpaBra, HeperyIsapHble) B raserax o
COCTOSIHMM OKPYXAIOWEN cpepbl; AeiicTBYIOIIME B psane roponoB (Bena u
Ip.) clielanbHble Tablo ¢ yKazaHHeM KOHLEHTPaLMi HeKOTOPBIX IpUMeceit
B aTMOC(EepHOM BO3AYyXE U T. II.

BoszneiicTBre onacHoCTel B YCJIOBUSIX MPOU3BOACTBA, ropoia, XIWIHIA
OOBIYHO MPOMCXOAUT JUIMTENLHO (B TEUEHUE CYTOK, paboyero AHsS M T. IL.),
No3TOMY HEOOXOAWM IOCTOSIHHBI KOHTPOJIB 332 NapaMeTpaMu COCTOSHUA
cpelbl 06MTaHus No BpeXHbIM dakTopaM. Ero peainsylor cucTeMbl MOHH-
TOPUHIA.

MOHHMTOPHHT — caexcenue 3a COCMosHuem cpedst 0bumanus u npe-
oynpexcoerue 0 Co30arUUXCA HE2AMUBHBIX CUMYAUUAX.

HNndopmanmorHas cTpaTerusi rocylapcTsa 1o yKpeTUIEHHIO 310POBbs
¥ nipodunakTUKe 60Je3Hel HaceleHUs KOJDKHA BKIIOYATh:

— peryaspHyo UHdbopMalniio o6 omacHOCTAX Cpeabl OOUTaHu,

— PErylspHyI0 MHPOPMALIMI0 O TOKCUKOJIOIMYECKHX BHIOpOCax Ipo-
W3BOJACTBA B OKPYXAIOLLYIO Cpely;

— peryasipHyio MHboOpMalKio paboTaloIIMX O HEraTMBHBIX (pakTopax
NPOU3BOACTBA U O VX BJIIUSHUM Ha 3[0POBBE;

— uHGOPMALIUIO O COCTOSHUM 340POBbSl HACEIECHUSA pemona ) npo-
¢eccHOHANbHBIX 3a00J1€BAHUSAX;

— WHGOPMALIMIO O METOIAX M CPEACTBAX 3alLUTHI OT ONACHOCTEI;

— uHdopMaLnIo 06 OTBETCTBEHHOCTH PYKOBOIMTENEN MPEMNPUATHIA 1
ciyx6 6e3onacHocTH 3a 6e30MacHOe COCTOSTHUE Cpellbl OOUTaHUs.

BHenpeHue yka3aHHBIX TIOAXONOB sIBJISETCSA YPE3BBIYANHO aKTYalbHBIM
M cBoeBpeMEHHbIM. B Hacrosiiiee BpeMsl OUEBUIHO, YTO YeJIOBEYECKOC
310POBbE 3aHMMAET OJTHO M3 BEAYIIMX MECT B CHCTEME COUMATBHBIX LIEH-
HoCTel M JOJDKHO TIPHOPUTETHO paccMaTpUBATLCS B PANY IPYTHX pecypcoB
rocyJapceTsa, TAKUX Kak Jeca, To4Ba, Boja, MOJIE3Hble UCKOMaeMbIe U T. I1.
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AHanu3 pealbHBbIX CHTYaLUMH, COOBITHIt M (AKTOPOB YK€ CEromHs
MO3BOJISIET CPOPMYJIMPOBATH Psl AKCHOM HayKH O 6€30MacHOCTH XU3HEIe-
ATENBHOCTH B TexHochepe [2]. K HUM oTHocsaTCs:

Akcuoma 1. Texnoeennvie onacrocmu cyuecmeyiom, ecau noécednesHbie
nomoKu eewjecmeq, 3Hepeuu U UHGoOpmayuu 6 mexHocgepe npegovluarom
nopozogbie 3HAEHUA.

Toporosele uM npenesbHO NOMYCTUMBIE 3HAYEHUS ONACHOCTEH yeTa-
HaBJIMBAIOTCS U3 YCIOBUS COXpaHeHMS (PYHKUHOHATBHOM M CTPYKTYPHOM
UETOCTHOCTH 4YesloBeKa M npupoxHoit cpeabl. CobmomeHue mpeseabHo
AOMYCTUMBIX 3HAYEHUI MIOTOKOB co3JaeT Ge30MnacHble YCIOBUS XU3HEdes -
TEJIbHOCTH YeJIOBEKA B XM3HEHHOM ITPOCTPAHCTBE M UCKITIOYAIOT HEraTUBHOE
BIUsIHKE TEXHOCGHEPHI HA MPUPOIHYIO CpENy.

AxcHoMa 2. HcmouHuKamu mexHozeHHbix ONacHOCMel AGASIMCS 3NeMeH-
mbt mexHocgepbL.

OnacHOCTH BO3HUKAIOT NP HATUYUK J€EKTOB U MHBIX HEHCIIPABHO-
CTell B TEXHMYECKMX CHCTEMAX, IPU HEMPAaBUILHOM MX MCIIONb30OBAHWH, a
TAKX€ M3-3a HAUIWYUS OTXOAOB, CONPOBOXAAIOIINX IKCIUIYATALIMIO TEXHU-
YECKMX CHCTeM. TeXHMYEeCKHMe HEeUCHPABHOCTH M HAPYIUEHUs PEXHMOB
UCIOJIB30BAHMS TEXHUYECKUX CUCTEM NPUBOIAT, KaK MPABUJIO, K BO3HUK-
HOBEHMIO TPABMOOMACHBIX CUTYALMH, a BbIEJIEHHE OTXOZOB (BHIOPOCH! B
atMocgepy, cTokM B rumpocdepy, MOCTyIUIEHHE TBEPABIX BEILECTB Ha
3€MHYIO MOBEPXHOCTD, QHEPreTUYECKHUE UBJIYyYEHHUS U HOJIH) compoBoXxna-
eTcst GOpMMpOBaHUEM BPEIHBIX BO3NEHCTBUII Ha YeNOBEKA, NMPHPOLHYIO
Cpefly U 3JIEMEHTHI TEXHOCKEPH.

AkcHoma 3. Texuozernbie onacnocmu delicmeyiom é npocmpancmee u 6o
8peMenuU.

Tpasmoonachble hakTopbl AEHCTBYIOT, KaK MPABUJIO, KPATKOBPEMEHHO
U CMIOHTaHHO B OTPAHM4E€HHOM MPOCTpaHcTBe. OHU BO3HMKAIOT IIPY aBapHsIX
M KaracTpodax, npy B3pblBaX M BHE3AMHbBIX PA3PYLIEHUSIX 3AAHUN U COO-
PYXeHWil. 30HBI BIMAHUS TAKMX HEraTMBHBIX BO3NEHCTBHI, KaK MPaBMJIO,
OTPAHUYEHBL, XOTA BO3MOXHO PAclpoOCTpaHEHHE UX BIUSHUA M HA 3HAYU-
TeJbHbIE TEPPUTOPUHM, HATIpUMeEp, NpM aBapuu Ha YADC.

[nist BpenHbIX BO3NEHCTBUI XapakTepHO JUIMTENBHOE WU IepHOanYe-
CKO€ HEraTUBHOE BJIUSIHUE HA YeJOBEeKa, NMPUPOIHYIO CPELy U 3IEMEHTHI
TexHochepbl. [TpocTpaHcTBEHHBIE 30HBI BPEIHBIX BO3IEHCTBUI H3MEHSIOT-
Csl B LIMPOKMX Mpefenax oT pabouyux ¥ OBITOBBIX 30H JO pasMepoB BCEro
3eMHoro npocrpanctsa. K nocnenHum otHocsiTest BosneicTBUs BBIGPOCOB
MapHUKOBBIX U 030HOPA3PYILAIOLUIMX I430B, MOCTYIUIEHHE PAIHOAKTUBHBIX
BelecTB B atMocdepy U T. 0.

Akcnoma 4. Texroeennble onacHocmu oKassiéarom Hezamuenoe 603delicm-
6Ue Ha ea06eKa, NPUpoOHyIo cpedy u anemeHmsl MeXHOCHEPsi 0OHOBPEMEHHO.

Yenosex u okpyxaiouas ero TexHocepa, HaxoIsch B HEMpPepPbIBHOM
MaTepUaTbHOM, IHEPreTUYECKOM U HH(MOPMALMOHHOM ofMeHe, 06pasyioT
NOCTOSIHHO NEUCTBYIOLLYIO NIPOCTPAHCTBEHHYIO CHCTEMY <«4EJIOBEK — TeX-
Hocdepar. OHOBPEMEHHO CYLLCCTBYET M CHCTEMA «TeXHocdepa — NpUpos-
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Has cpena» (pue. B.7). TexHo- —
reHHbIe OITACHOCTH He NeHCTBY- Mpnpoaran cpeaa onACHOCTH
10T u30uparebHO, OHW Hera- (Guocepa)
TUBHO BO3AEHCTBYIOT Ha BCE CO-
CTaBJSIOLIHE BBILICYTTOMAHY-
TBIX CHCTEM OJHOBPEMEHHO,
€CJIM TNoc/eIHUE OKa3bIBAIOTCS
B 30HE BJIMSIHUS OracHocTed.

Akcuoma 5. Texuocennvie
onacrocmu yxyowaiom 300poebe
ardeli, npugooam K mpasmam,
MAMepUanbHbiM Nomepsam u K de-
2padayuu npupooHoil cpeobL.

Bo3sneiicTBue TpaBMooONac-
HbIX (aKTOpOB NPUBOIUT K
TpaBMaM WM Tubeny RIONEH,
4acTO COMPOBOXIAETCS OYyaro-
BbIMM Pa3pylleHUSMU NMPUPOI-
HoIt cpensl U TexHochepsl. [l
BO3IEMCTBUS TaKUX (PAKTOPOB XapaKTepHbl 3HAYUTE/bHBIE MaTepualbHbIC
MOTEPH.

BozgeitctBue BpeAHbiX (aKTOpOB, KaK MMpaBwio, MUIUTEJIBHOE, OHO
OKa3bIBaeT HETATUBHOE BIMSIHUE HAa COCTOSIHUE 3110POBbA JIIOAEH, NPUBOANUT
K MpodeCCHOHATLHBIM WK PErHOHANBbHBIM 3aboseBanusM. BoaneicTsys
Ha TIPUPOIHYIO Cpedy, BpelHbie (aKTOpbl NMPUBOAAT K AErpanauuu rnpei-
ctaBuTenei @opsl U (ayHbl, U3MEHSAIOT COCTAB KOMIIOHEHT 6uocepsl.

[Ipy BBICOKMX KOHLEHTPALMAX BPENHBIX BEILECTB UM TPU BHICOKUX
[OTOKAX HeprMu BpenHble (GaKkTOpbl MO XapaKTepy CBOETo BO3AEHCTBHSA
MOTYT TIPUGJINKATLCA K TPABMOOMACHBIM Bo3nedcTBUAM. Tak, Hanpumep,
BbICOKHE KOHLIEHTPALMH TOKCHUHBIX BELLECTB B BO3lyXe, BOAE, MUILE MOTYT
BbI3bIBATh OTPABJICHUS.

AKcnoMma 6. 3awuma om mexHo2eHHbIX Onacrocmell docmuzaemcs cosep-
WeHCMBOBAHUEM UCMOYHUKO8 ONACHOCU, yBeaudeHuem PAcCMOAHUL MeXCOy
LUCHOMHUKKOM ONACHOCMU U 06BeKMOM 3QI4UMbL, NPUMEHEHUEM 3AUUMHbIX Mep.

YMeHbUIUTh [MOTOKH BELIECTB, SHEpruii WM HHGOpMALMH B 30HE
AeATebHOCTH UYEJOBEKA MOXHO, YMEHblUasi 3TH NOTOKM Ha BBIXOIC HU3
MUCTOYHMKA ONACHOCTH WIM YBEJMYHBAS PACCTOSIHUA OT UCTOYHUKA N0
yenoBeka. Ecny 3To MpakTHYeCKH HEOCYLIECTBUMO, TO HYXHO NMPUMEHATDH
3AILMTHBIE MEPDL: 3aLIMTHYIO TEXHUKY, OPraHM3aLMOHHbIE MEPOTIPUATHS U
T. .

Akcnoma 7. Toxazamenu Komgpopmrocmu npoyecca JcusHedesmenvHoCMU
G3aUMOCEA3aHbL ¢ BUdamMu dessmeabHoCmU U 0MObIXa 4ea08eKa.

DTo 03HAYAET, YTO LOCTHXEHUE Hanbonee 3¢ HeKTUBHON NeATeNbHOCTH
M HaWJy4llero otT/bixa TpebyeT BHIOOPA W MOANEPXaHUS COOTBETCTBYOLUUX
nokasaresieil KoMpOPTHOCTH cpelbl obuTaHusi. Hanpuumep, 3¢ ¢deKTUBHbIN
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YMCTBEHHBIH TPYJ PEAIM3YeTCsl JIETOM NPH TEMIEPAaType BO3NYXa B [OMeE-
WeHuK B npenenax 23—25°C, a TXenslil GU3MYECKHil TPYX B 3THUX KE
YCIOBHSX — IIpU TeMIepaType 18—20° C.

Akcuoma 8. Komnemenwmmuocme arodeii @ mupe onacnocmeii u cnocobax
3auumsi om Hux — Heobxo0umoe ycaoeue docmucenus 6e30nacHOCU HCU3-
HedesmensHoCmUL.

HInpoxas U Bce HapacTaoLlas raMMa TeXHOTEHHBIX OIMACHOCTE, OT-
CYTCTBHE €CTECTBEHHBIX MEXaHM3MOB 3aLIUTHI OT HUX TpeGYIOT MpHobpeTe-
HUA 4YE€JIOBEKOM HABHIKOB OOHApYXEHHsS OINAacHOCTEl u NpUMEHEHMS
CPEICTB 3AIIMTBL. BTO IOCTHXHMO TOJNBKO B PE3yNbTaTe OOGYYeHMS U
MpHOOPETEHHsI ONbITA HA BCEX ITamax obpasoBaHHUs U MpaKTUYECKO
REATENbHOCTH YenoBeka. HavanbHeiit 3tan o6yyeHus Bompocam Gesomac-
HOCTH XH3HENEATENbHOCTH [OJDKEH COBNAZNATh ¢ NMEPUOLOM AOUIKOIBHOTO
00pa3oBaHus, @ KOHEYHBIH — C IIEPUOIOM IOBBILIEHHUS KBaUbHKALNH U
NEPENOATrOTOBKH KalpoB BO BeeX cdepax SKOHOMHMKM.

6. POJIb 1 CONEPXKAHKE NUCIIMILIAHGI «BE30ONACHOCTD
KUSHENEATEJIbHOCTH»

TlpakTiyeckoe oGecreueHne 6e30MaCHOCTH NPH NPOBEIEHUH TEXHOJO-
PHYECKHUX NPOLIECCOB U IIPU 3KCIUTyaTallUM TEXHUYECKUX CUCTEM BO MHOTOM
ONPEAE/SICTCS pElIeHHAMH U IEHCTBUSIMH PYKOBOAMTENEi. TexHHUecKHe
paGoOTHHUKHU NMpPHU 3TOM 06s3aHBIL:

— JIMYHO COGMIONATh NMpaBuia Ge30IACHOCTH M KOHTPONMPOBAaTh HX
cobIoieHHE NOAYHHEHHBIMH;

— OPraHH30BBIBATh HHCTPYKTAX WK 06yyeHue pabGoTanlnux besomnac-
HBbIM IIPHEMAM JAESITE/IbHOCTH,

— obecneynBaTh ONTHMATBHBIE (IOMYCTUMBIE) YCJIOBUSA ICSTEIbHOCTH
Ha paboymux MecTax MOTYUHEHHBIX EMY COTPYIHUKOB;

— WICHTU(HLMPOBAT TPABMUPYIOLME M BpENHEIE (HAKTOPHI, COMyT-
CTBYIOLIME pealM3alMH IPOM3BOACTBEHHOTO MpOIIECCa;

— obecneynBaTh MPUMEHEHHE ¥ NIPABMIBHYIO SKCILTYATALHMIO CpeJICTB
3aLUMTHI pabOTAIOIINX U OKPYXAIOUIEH Cpefib;

— TIOCTOSIHHO (NIEPUONMYECKH) OCYILIECTBIAT KOHTPONIb YCIOBHHA 1€~
ATEJIbHOCTH, YPOBHS BO3NAEHCTBHSI TPABMHUPYIOLIMX M BPEIHBIX (hAKTOPOB
Ha paboTaloinux;

— TIpH BO3HMKHOBCHWM aBapHi OpraHM3OBBIBATH CIIACEHHE JIOLEIA,
JIOKQTU3ALUI0 OTHS, BO3NAEHCTBUSI 3NEKTPHYECKOTO TOKA, XUMHYECKHUX U
JpYTHX OMACHBIX BO3JEHCTBHIA.

WUsydyeHne ocHOB 6e30MacCHOCTH KHM3HEIEATENHHOCTH M npodeccuo-
HaJIbHas TOATOTOBKA B 3TO{ 06JIACTH 3HAHWH B HACTOsIEE BPeMsl peaTy-
3yeTcsl B YeThIpe 3Tana: .

I — obueobpasoBare/bHbI ypOBEHD (peantn3yercs B CpeaHeil 1KoJe
M3y4EeHHEM Kypca «OCHOBbI G€30IIaCHOCTH XU3HEIEATETbHOCTH ),

II — oburenpodeccuoHaNBHEI YPOBEHB (peanu3yeTcss B KoJLIEKax
(Bysax) mpy U3yvYeHHH GYAYLIMMH TEXHUKAMU (MHXeHepaMK) BCeX CIeLM-
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aJIbHOCTEM 061IenpodecCHOHANBHOM AMCHUIUTAHBI «bezonacHocTh XU3He-
JeSITENbHOCTU»);

111 — npodreccHOHATBHBIN YPOBEHB (peaTn3yeTcs IPU MOATOTOBKE CIle-
LIMATHUCTOB B 001acTH 6€30I1aCHOCTH XU3HEACATEIBHOCTH 110 CiEHATBHBIM
06pa3oBaTeIbHBIM CTAHAAPTaM pslia creunanbHocteil, Hanpumep 330 100);

IV — ypoBeHb HHCTUTYTOB 1 (haKyJaLT2TOB HOBEILIEHNS KBATHGMUKALMH
(peausyeTca U3y4eHHEM CIEHATH3HPOBAHHBIX KypcoOB 0 6€30MacCHOCTH
KU3HEAESATEIbHOCTH).

Hacrosuunii yyeOHUK npeaHa3HAyeH LIS peaIM3alMy BTOPOro 3Tamna
N3YYEHUsA OCHOB 6e30MacHOCTH XU3HEAESTEIbHOCTY OynyHIMMH TEXHUKA-
MHU. B pesynsrare obyyeHust CIELIMATUCT CO CPEXHUM MPodeCCHOHATBHBIM
o6pa3zoBaHHeM JOJDKEH OBJIAETh 3HAHUSMU, YMEHUAMM H HABBIKAaMH VIS
JOCTHXEHHA CIeIyIolIMX OCHOBHEIX teneit B/

Hem BX]

CoanaHue ycaoBMit
ans  Bbicokodddek-
THUBHOM IesITeIbHOCTH
W OTAbIXa, XOpPOILEro
CaMOYYBCTBMS JIOAEH

CoxpaHeHue 3/10-
pOBbsL NIOAEH, M-
TelbHO  mpebbiBalo-
uMX B TeXHocdepe, U
WX MOTOMCTBa

CoxpaHeHUe XHU3HHU
NoAei, MX 3alMTa oT
TPaBM M OCTPbIX OTPaB-
JIEHU#H

Hcroynmk weraTus-
HOro BO3AeiCTBAA

EctecTBeHHBIE U3-
MEHEHHS KIUMarta, Me-
TEOyCJOBMii, Hexoc-
TaTOYHast OCBelLIeH-
HOCTb 3¢MHOMH 1oBepX-
HOCTH

Bpennbie ¢dakTophi
TexHocdephl

CTHXHHbIE sBJIE-
HUsl, TEXHOrcHHBIE
aBapWH, TpaBMoOOIac-
Hble (PAKTOPBI TEXHOC-

depbl

Cnioco0 JoCTHXKEHHS 1eNH, CPeCTBA 3AIH-
Thl OT HErATHBHLIX BO3AeHCTBHE '

Cosnanue koMdopra Ha MPOU3BOACTBE, B
6LITYy M Ha TpaHcnopre; o6ycTpoficTBO
KWIMIIA, TPUMEHEHHe OTOIUICHUS, BEHTH-
JISIAM, KOHANLIMOHUPOBAHMS, MCKYCCTBEH-
HOTO OCBEILCHMSA, pealH3aliysl palMoHalb-
HBIX PEXUMOB JeSTENBHOCTH Y OTAbIXa

C6op, YTHIU3aUUA W 3aXOpPOHEHHE IIpo-
MBILIUIEHHBIX H GHITOBBIX OTXOAO0B; IPUMEHE -
HHe 3KOOMO3alIMTHI, KOJUIEKTUBHBIX H
HHIUBHAYANbHBIX CPEICTB 3alUMTBHI OT BBbi-
6pocoB, cOpocOB, SHEPTETHUECKUX TONeH U
H3TyYeHmit

IMporHo3upoBaHue M TpeAyNpeXAeHHe
CTUXMHAHBIX O¢ICTBMI, TEXHOTEHHBIX aBapUil
M KaracTpod; MpUMEHEHHE CPEICTB 3aLlUThI
OT TpaBM B ObITy, Ha NPOM3BOACTBE M Ha
TPaHCIIOpTe; JMKBUIAlMd MOCIeICTBUI
Ype3BBIYANHBIX CUTYaLIMH

KpOMe TOro, TEXHUKH HNOJDKHBI BJIAZETh OCHOBAMH YTIPABJICHUSA 6e3-

OINACHOCTBIO XU3HENEATETLHOCTY Ha IIPOU3BOACTBE, NIPM peau3aliiy Mep
3aLUUTHI IPUPOIHOI CPeabl U B YCJIOBHSX BO3HUKHOBEHHMS YPE3BBIYAHBIX
CUTYalIMif; 3HaTh 0cOGEHHOCTH obecrniedeH!st 6e30MacCHOCTH XKU3HeNesTeNb-
HOCTH B OTpac/y Oyaylei NesiTeIbHOCTH CIELMAINCTa; UMETh MPEACTaB-
JEHWUE O HEraTUBHBIX BO3JEHCTBMSAX HA OKpYXalollyl0 cpely Ha
PErHOHAJILHOM YPOBHE M BJIAJETh OCHOBAMM PAIIMOHATBHOIO UCIONB30BA-
HUS TPUPOLHBIX PECYPCOB.

HNucuuminHa «be3onacHOCTh XU3HEAEATENbHOCTH» HOCHUT KOMIUIEKC-
HbIit XapakTep. OHa ¥MeeT TYMaHUTAPHYIO HANIPaBJIeHHOCTb, MOCKOJbKY €
OCHOBHBIM OOBEKTOM BHMMAHHS M 3aIUUTHI OT OIACHOCTEH ABJIAETCA
YeJIoBeK, MPOXMBAIOILKIA B YCJIOBUSX TexHocdephl. OnocpeqoBaHHO OHa
peliaeT M 3amayd 3alMTHl OKpYXaiollel (TexHochepHo#, NMpHPOaHOi)
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cpenpl. Menuko-OHonoruueckue 3HaHUSA CHENMAIMCTAM B o6jacTtu 6e3-
ONMACHOCTH XHU3HENESITETbHOCTH HEOOXONMMEI U MPaBUIBHOTO IMOHUMA-
HHMSI OCHOB B3aMMOICHUCTBUSL YeJOBeKA CO cpeloil obutaHus, BeIOOpa
KpUTEpUEB JIOITYCTUMOTO BO3AEHCTBUSI TeXHoc(hephl HA 4YeJoBeKa U TpU-
poaHyo cpeny. TeXHU4YecKHe 3HAaHUA — JUIS OLIEHKH OMAacHOCTel TeXHHYe-
CKUX CHCTEM M TEXHOJOTMH, peaju3allid Mep 3aUUTHl YeJloBeKa M
OKpyXalolei cpenbi oT onacHocreli. IIpaBoBbie 1 HOpMaTHBHEIE OCHOBHI
U3YYaIOTCSl C LENbI0 peaiu3alliy YIIpaBJICHMUS MpoleccaMu obecreueHus
6e30IMacCHOCTH Ha MPOM3BOACTBE, IPH NPOBEACHNH MEPOTIPUSATHIA IO OXpaHe
OoKpyXalolei cpeasl U npu GYHKIMOHUPOBAHUHN CUCTEMBI 3alIUTHI Hace-
JIEHUs1 ¥ TEPPUTOPHUIA OT BO3AEUCTBUA OMACHOCTEH B Ype3BBIYANHBIX CUTY-
auuax.



PA3JEJ 1
YEJIOBEK 1 TEXHOC®EPA

TTIABA 1

KJJACCU®HUKAIIUA OCHOBHBIX ®OPM
JEATEJIBHOCTH YEJIOBEKA

1.1. BUIbI 1 ®OPMbI AEATEJIBHOCTH

KusHp ypObaHH3NPOBAHHOTO YeIOBEKa Hepa3phIBHO CBA3aHA CO Clieny-
IOUIIMY BHIAMH AEATEJIBHOCTH: TPYA B Pa3jIM4YHBIX OTPaC/IgX 3KOHOMHUKH,
npeGbIBaHUEe B TOPOACKON cpene, UCIONb3OBAHME CPENCTB TPAHCIIOPTA,
JeSITENIbHOCTD B OBITY, aKTHBHBIN W NIACCUBHEBIA OTHBIX.

MHuoroo6pasue ¢bopM TPYIOBOIi IEATENBHOCTH YENOBEKa NOAPANEAIOT
Ha GU3NYECKHI ¥ YMCTBEHHBIH TPYI.

®u3ndeckuil TPy XapaKTepU3yeTcsl Harpy3Koi Ha ONOPHO-ABUTaTeNb-
Hblii annapaT ¥ GYHKUMOHATBHbIE CUCTEMBI OPraHM3Ma YeJoBeKa (cepaey-
HO-COCYIMCTYIO, . HepBHO-MBIIIEYHYIO, NBIXaTeJbHYI0O M Ip.), obecreyu-
BaIOILUE €ro AEATENbHOCTh.

VYMeTBenmnniii Tpya oObeauHsier paboThl, CBS3aHHBIE C TPUEMOM H
nepepaboTkoit HHpOpMaLMK, TPeOYIOLIEH NTPEUMYIIECTBEHHOIO Hanpsxe-
HMA BHUMAaHHS, NIAMSTH, a TaKKe aKTUBHU3aLMH [IPOLIECCOB MBILILTCHUS.

B coBpeMeHHO# TpyIOBOi JEATENBHOCTH YeNoBeKa 06beM YUCTO (M-
3M4€eCKOTO TpyIa He3HauuTeNleH. B COOTBETCTBUM ¢ CyllecTBYIOlIEH hU3n-
OJIOTMYECKOif KiaccubHKauuel TpyIOBO# AeATeTbHOCTH Pa3InyaloT:

— hopmbi mpyda, mpebyrougue 3HA4UMENbHOU MbIUEHHOU AKMUBHOCMU.
DTOT BUJ TPYIOBOIA AEATEIBHOCTY UMEET MECTO MPH OTCYTCTBMM MEXaHU-
3UPOBAHHBIX CPEICTB JUTSl BBINIOMHEHUS paboT U TIO3TOMY XapaKTepusyercs
MOBHILIEHHBIMM SHEPTreTUYECKUMU 3aTpaTaMH;

— Mexanusuposannsie gopmsr mpyda. Oco6eHHOCTbIO MEXaHU3UPOBAH-
HBIX GOpPM TpyIa SIBASIOTCS U3MEHEHHE XapaKkTepa MbILIEYHBIX HAarpy3oK U
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YCJIOXXHEHHE MPOrpaMMBbI IEHCTBUIA. B yc1oBUsIX MEXaHU3MPOBAHHOTO ITPO-
U3BOICTBA HabJIOKAETC YMEHbLIEHHE 0GbeMa MBILIEYHOI NesATeIbHOCTH,
B paboTy BOBJIEKAIOTCS MENKHE MBILIIEI KOHEYHOCTEH, KOTOPhIE HOJDKHEI
obecrieynBath 60JbLIYI0 CKOPOCTh U TOYHOCTH JBHXEHHH, HEOOXOMMMBIX
Ui yripaBiieHus MexaHu3MaMu. OnHooOpa3ye NpoCThIX BefCTBUI U MATTBIIH
00beM BOCIIPUHMMAaeMoit HHPOPMALMH TPUBOIUT K MOHOTOHHOCTH TpyZa
1 GBICTPOMY HACTYIUIEHHMIO YTOMICHHS,

— ¢hopmbt mpyoda, ceszanHbie ¢ nosyasmomamuueckum U asmomamuye-
ckum npouszeodocmeom. IIpy TaKOM IIPOM3BOACTBE YETOBEK BHIKIIOUAETCS U3
npoliecca HeNoCpeACTBEHHOM 06paboTKU NpeaMeTa Tpyaa, KOTOPHIA Leau-
KOM BBIMTOJHAET MEXaHU3M. 3afaya YeIOBE€KA OrpaHHYMBAETCH BEITIOIHE-
HUEeM TIpOCTHIX OIlepaldil Mo oOCHyXHBAaHHI0O MeEXaHH3Ma: Nogaya
Marepuana [y obpaboTKy, NMycK B XO[ MEXaHW3Ma, U3BTEeYEHUE I'OTOBOIA
NpoAyKuuH. XapakTepHble YepThl 3TOTO BHUAA PaboT — MOHOTOHHOCTH,
MIOBRILIEHHBIA TEMIT M PUTM paboThI, YTPaTa TBOPYECKOIro HAYANA,

— 2apynnoebie Gopmbl mpyda — Kongetiep. Dt GOpMbI Tpyla XapaKre-
pu3ytoTcst ApobIeHNEM TEXHOOTMYECKOTO TIpoliecca Ha OTAE/bHEIE OIlepa-
LIMH, 33aJaHHBIM PUTMOM U CTPOTOi MOCIENOBATENBHOCTBIO BBHINOTHEHUS
onepauui, aBTOMaTUYECKOH Mojadeif feTanei K KaxnoMy pabodeMy MecTy
C MOMOLUBIO KOHBeMepa. C coKpalleHHEM BPEMEHH BIITOJTHEHHS Ollepaliiii
BO3pAcTaeT MOHOTOHHOCTh TpYNa W YIpPOUIAETCd €ro colAepXaHWe, YTo
NIPUBOMIUT K IIPEXIEBPEMEHHOU YCTATOCTH U GBICTPOMY HEPBHOMY HUCTOIIE-
HUIO;

— @opmur mpyda, ceasannsle c ducmanyuornoim ynpasnenuem. TIpu atux
(hopMax Tpyna YelnoBeK BKIIOYEH B CUCTEMBI YIIPABICHHUS KaK HEOOXOIMMOe
OTIEPaTUBHOE 3BEHO, HAarpy3Ka Ha KOTOpPOe YMEHBIIAETCS ¢ BO3PACTAHUEM
CTETNIEHW ABTOMATH3ALMU Mpoliecca ympaBieHudA. Pasznuuaior GopMer yii-
PaBJIEHUs] MPOU3BOACTBEHHEIM MPOIIECCOM, TPEGYIOLIUE YACTBIX AKTUBHBIX
AeHCTBUH YeNIoBEKa, U GOPMBI YIIpaBIEHHS], B KOTOPBIX IEHCTBHS ONEpaTopa
HOCSAT JIU30AMYECKUH XapakTep, M OCHOBHAs €ro 3aJaya CBOIUTCH K
KOHTPOJIIO II0KAa3aHUii IPUOOPOB U MOAIEPKAHUIO TIOCTOSIHHOI TOTOBHOCTH
K BMEILATENBCTBY TIPU HEOOXOMMMOCTH B MPOLIECC YTIPABIEHUS OOBEKTOM;

— hopmot unmennekmyansho20 (yMcmeerHo20) mpyda. DTOT TPYL TIpes-
CTaBJIEH KaK NMpodeccHsMH, OTHOCSIIIUMUCS K cdepe MATepUaTbHOTO IIPO-
M3BOJICTBA (KOHCTPYKTODHI, WHXEHEepbl, TEXHMKH, NHUCIIETYEPHI, ONEpa-
TOpBI), TAK U BHE €ro (BpauH, IpenoaaBare/n, nucarey u ap.). UHTemex-
TYJIbHBIA TPYJ XapaKTepU3yeTcsl, KaK NPaBIO, HEOOXOMMMOCTEIO Tiepepa-
GOTKH Gonbluoro ofbeMa pasHOpOAHON MHGbOpPMALMU ¢ MOGWIM3ALMENH
namsaTH, BHUMaHUs, OTINYAETCS BBICOKOM YaCTOTOM CTPECCOBBIX CHTYALIMIA.
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1.2. DHEPTETHYECKHE 3ATPATBI IIPH PA3JIMYHBIX
®OF MAX NEATEJIBHOCTH

DHeprus, HeobGXoaUMasl YeTOBEKY Ul COBEPLUIEHHUS Pa3iUuYHbIX BHIOB
paboThl, BHICBOGOXAAETCS B €r0 OpraHU3Me B MPOLIECCAX OKHUCIUTENBHO-
BOCCTAHOBUTEJILHOTO PACIajia YITIEBONOB, OENKOB, XUPOB U JPYrHX opra-
HUYECKHUX COEJUHEHHMH, CONepXalluXcsd B TPOAYKTaX MUTaHUs. OKuc-
JUTENLHO-BOCCTAHOBUTENIbHBIE PEAKIIMM B XXHBBIX OPraHU3MaxX MOryT Ipo-
TekaTb KaK C yyacTHeM KHucIopoaa (aspoOHoe OKUCIEHHE), Tak U 6e3
yyacTMs Kuciopona (aHadpoOHoe OKHcIeHMe). AHa3poOGHOE OKMCIEHHE
XapaKTepu3yeTcsl MeHbBLIMM KOJMYEeCTBOM BBICBOOOXIAEMOM 3HEPTUH U
MMeeT orpaHMYeHHOe 3Ha4Y€HHE Y BBICIIMX OPraHH3MOB.

Ipn a3po6HOM OKHMCIEHMH | T XHMpa B OpraHM3Me BbICBOOOXHAeTCs
38,94, a ipu okucaeHuH 1 r6enka uium 1 ryrreBono — 17,16 KJIX 3HEpruu.

BricBoGOXAEHHAA SHEPTUsl YAaCTMYHO DPAcXOAyeTcsi Ha COBEPUIEHHE
nosie3Hoi paboThl, a yactuyHo (1o 60 %) pacceMBaeTcs B BUIE TEIIOTH B
KMBBIX TKAHSIX, HarpeBas TeJIO YejoBeKa

Cosoxynnocmb Xumuveckux peaKyuii 6 opzanume, HeoGxoOumbix O0as
JcusHedesamenvHocmu, Hazvieaemcao G Menom Bemec TB . g xapak-
TEPUCTHK CYMMApHOTO 3JHEpPreTMYecKoro oObMeHa HCIOJNB3YIOT NMOHATUS
OCHOBHOro o6MeHa U 06MeHa MPY PAVIMYHBIX BUAAX AEATEIBHOCTH.

OcHOBHON o00MeH XxapakTepusyeTcs BETUYMHON 3HepreTHye-
CKMX 3aTpaT B COCTOSSHMM IOJHOTO MBIIIEYHOrO MOKOS B CTaHAAPTHBIX
ycaoBusiX (pH KoMGOPTHOM TeMIIEpaType OKpYXalollei cpeibl, CIycTs
12...16 4 mocie MpueMa NMUILLH B OJIOXEHUH Jiexa). Pacxon sHepruu B aTUX
ycnoBusix cocrasnser 87,5 Bt s yenoBeka Maccoii 75 Kr.

IMpy M3MEHeHMM TNOJOXEHUs Tena JU6O NpU coBepLIEHMH JoGoi
pPaboTHI SHEPreTUYECKHE 3aTPAThl MOBBIILAIOTCS 10 CPABHEHHIO C OCHOBHBIM
o6MeHOM. JIOMOMHUTEBHBIE 3aTPaThl SHEPIUH 3aBUCAT OT paboueil Mo3bl
Tena, UHTEHCUBHOCTY MBILIEYHON HESTENHHOCTH, MHPOPMALMOHHOM Ha-
CBIILIEHHOCTH TPYy/la, CTEMEHHW SMOLIMOHAIBHOIO HAMPSKEHHUsA W OPYTHX
¢dakTopoB. B nonoxeHuu cuas 3a c4eT paboTsl MBILILL TYJIOBHILA 3aTPaThl
3HEprMM MpesbllaloT Ha 5...10 % ypoBeHb OCHOBHOrO 0OMeHa, B MOJIOXe-
Huu crost — Ha 10...15, Ipu BEIHYXIEHHOM Heyno6Ho# nose — Ha 40...50 %.

DHeprosarparsl PU MBILIEYHOH paboTe 3aBUCAT OT €€ HANPAXEHHOCTH
1 npogomxkuTensHocTH. Tak, Npu Jierkoit cuasyei pabore OHM COCTABNSAIOT
116,4...125, npu nerkoit ¢usnyeckoit pabore — 408...583, mpu TsXemon
¢dusnyeckoit pabore — 583...875 Br.

Ipu MHTEHCHBHOM HMHTEUIEKTYaIbHOH paboTe MoTpeGHOCTH MO3ra B
3Hepruu cocTapisioT 15...20 % ocHoBHOro ob6MeHa (Macca Mo3ra CoCTaB/IsIeT
okoso 2.% Maccel Tena). [loBblllieHHE CYMMAapHBIX 3HEPreTUYECKHX 3aTpar
NP1 YMCTBEHHOM paboTe onpeeNsieTcs CTeNneHblo HEPBHO-3MOLMOHANTBHOM
HanpsiXeHHoCcTH. Tak, Npy YTeHUU BCIyX CHIs pacxol SHEPruy INoBbIlIA-
ercs Ha 48, pH BBICTYIUIEHUH ¢ yGINYHOI eKLneill — Ha 94, y onepaTopoB
BBIYUCIUTENBHBIX MaluH — Ha 60...100 %.

CyTouHbIe SHEpPro3aTparhbl 3aBUCAT OT AESITENBHOCTH YeIOBEKa:
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Bun 1eATeAbHOCTH Cyroutbie Iuep-

ro3aTparhl,
Pa6GoTHUKM yMCTBEHHOrO Tpyla (BpayH, MeJarord, JUCMETYepsl U Ap.) . . 10,5...11,7
PaBoTHHKM MeXaHU3MPOBaHHOTO Tpya U cepb 06CTYKUBaHHSI (MEICECTPBI,
npoaasusl, paboune, obCIYXHUBAIOLIWE aBTOMATBI) . . . . . . . . . . . 11,3..12,5
PaboTHuku, BLINOAHSIOWME paboTy cpefHei TXeCTH (CTAHOYHUMKH, Wode-
Pbl, XUPYPTH, NOMHrpachUCThI, TUTEHILINKH, CENTLCKOXO3AHCTBEHHbIE paboune
WAP) . o o e 12,5...15,5
PaGoTHHKH, BBINOMHSIOIHE TSOKENYIO paboTy (ecopy6bl, rpy3uYMKH, FOpHO-
pabouue, METULIYPIH) . . . . . . . . . . . . 16,3...18

'1.3. KIACCU®UKAIIUSA YCJIOBUM TPYTOBOM IESTEILHOCTH

YcanoBsHs TpyYAa — 3mo COBOKYRHOCMb (DAKMOPO8 MpOU3B00cm-
BeHHOIl cpedbl U MPYO08020 NpOUeCcca, OKA3BIBAIOWUX BAUAHUE Ha 300pogbe U
pabomocnocobrocms wenoeexa é npoyecce mpyda.

YcnoBust Tpyna B LIEJIOM OLIEHUBAIOTCS MO YeThIpEM KjaccaM pre—i-1):

1-#1 knacc — onmumansusie (Komghopmuete) ycaoeus mpyda obecriednpa-
10T MAaKCHMAaJIbHYIO0 NPOU3BOIUTEABHOCTh TPYAa M MHHUMAIBHYIO HAMps-
XEHHOCTb OPraHHU3Ma Ye10BeKa. DTOT KI1aCcC YCTAHOBJIEH TOJILKO TS OLIEHKH
napaMeTpoB MUKPOKIIUMATa U ¢GakToOpoB TPYIOBOTO npouecca (THXECTb U
HanpsiXKEHHOCTD TpyAa). i ocTaBHBIX (PaKTOPOB YCIOBHO OMTUMATBHBI-
MH CYMTAIOTCA TaKWU€ YCJIOBUS Tpyda, MPU KOTOPHIX HEOJAronpHSATHBIE
axkTOpbl He NMPEBLILLAIOT HOIYCTUMBIX NPEeOoB IS HACEIEHNS

2-i1 knacc — donycmumsie ycaosus mpyda XapakTEPU3VIOTCH TaKMMM
YPOBHSIMU (baKTOPOB Cpelibl U TPYAOBOTO MpoLEcca, KOTOphIe He MPeBbilla-
10T TUTHEHUYECKMUX HOPMAaTUBOB [Ulst pabouux MecT. Bo3aMoXHbBIE U3MeHe~
HUS (QYHKUMOHAIBHOTO COCTOSIHUSI OpraHHU3Ma BOCCTAHABIMBAIOTCS BO
BpeEMS PErJIaMEHTUPOBAHHOIO OTABIXA WM K Havyany cleayroiieil cMeHbl 1
He [OJIKHBI OKa3blBaTh HeOJIArONpHUsITHOE BO3NEHCTBHE B OmxaiillieM W
OTNAJIEHHOM IEPUOJE HA COCTOSIHUE 300POBbs pabOTAIOIIETO ¥ €r0 IMOTOM-
cTB0. ONTUMANBHBIE U IONYCTUMEIE YCIOBHS TPYAa GE30NACHbI;

3-il knacc — apedusbie ycaosus mpyoa XapakTepU3yloTCss HATHYMEM Bpe/l-
HBIX MPOU3BOACTBEHHBIX (PAKTOPOB, MPEBBIIAIONIMX TMTHEHUYECKHE HOP-
MaruBbl M OKAa3blBalOLUMX HEONAroNpUATHOE BO3AEHCTBUEC HA OPraHU3M
paboTaloLIero U/WIK ero MOTOMCTBA. B 3aBUCHMOCTH OT YPOBHS NpeBbIiLie-
HUSt HOPM&THBOB (aKTOpBl ITOr0 Kiacca NOAPA3AETAIOTCS Ha YeThipe
CTETNEHU BPEIHOCTH:

3.1. — pHsBIBaOLIME 0OpPATUMBIE (DYHKIIMOHAABHHE U3MEHEHUS] Opra-
HU3MA,;

3.2 — npuBoEsAILYe K CTOUKUM QYHKINOHATBHBIM U3MEHEHUSEM U POCTY
3abO/IeBAEMOCTH

3.3 — npuBOLSILNE K PA3BUTHIO MPOPECCHOHATLHON TIATONOTUN B JeT-
Kol hopMe U pOCTY XPOHHYECKHX 3ab0/IEBaAHMIA;
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ycnosusi

TPYLIA
1
I ]
’ BpegHsie
GesonacHsie (341 knacc)
Onrp:Maanble 14 crenexn
(141 xnacc) (3.1)
Honycrumsie | 247 crenenn :
(241 xnacc) (3.2) \
- 341 crenenu
(3.3)
L 441 crenenun
(3.4)
Puc. !.1. Kiaccel ycnoruit Tpyaa

3.4 — NpUBOLAIIME K BOBHUKHOBEHHIO BHIDAXKEHHBIX HOPM npodeccu-
OHAIbHBIX 3a00JIeBaHMIA, 3HAUUTEIBHOMY POCTY XPOHHYECKUX ¥ BHICOKOMY
YpOBHIO 3260/1€BaEMOCTH C BPEMEHHOM YTpaToi TPYLOCMOCOOHOCTH;

4-i1 KJIacC — MpasmMoonacHbie (IKCMpemanbibie) ycr06usa mpyoda. YpOBHU
MPOU3BOACTBEHHBIX (aKTOPOB 3TOTO KJIAcCa TAKOBHI, YTO HX BO3JieicTBUE
Ha MPOTSXKEHKU paboyeil CMEHbI WM €€ YacTH CO3JAET Yrpo3y MU XKU3HH
/WA BHICOKHI PUCK BO3HMKHOBEHMS TAXKENbIX GOPM OCTPBIX npodeccu-
OHaIbLHBIX 3a00JIeBaHHUIA.

1.4. CIOCOBHI OLIEHKU TAXECTH ¥ HAITPSKEHHOCTH
TPYNOBO# NEATEILHOCTH

B cootsercrsuy « P.2.2.755—99* pasnnyalot TpU Kiiacca ycJaoBri Tpyaa
[0 TMOKA3aTeIsAM TAXECTH 11 HANpsIXKEHHOCTH Tpyna:

— ONTMMAJIbHBIN (TETKHit) — 3aTpathl 3Hepruu no 174 Br;

— JOMyCTUMBIiA (CpelHeit TSKECTH) — 3aTpaTbl 3HEPrHH OT 175 no 290 Br;

— BpEeIHbIH (TAXeNbIH) — 3aTpaThl SHEPIUH CBbILLE 290 Br.

TaxecTb ¥ HAMPSAXEHHOCTb TPYJA XapaKTEPU3YIOTCs CTENEHbIO (hyHK-
LMOHAIHOTO HATIPSXKEHUS opraHuaMa. OHO MOXeET OBITb SHEPTETUYECKUM,
32aBUCSLLUAM OT MOLUIHOCTH paboThl — MpH GUINYECKOM TPYAE, U IMOUHO-
AHATBHBIM — [IPY YMCTBEHHOM TpYIe.

»
3nech ¥ Iajec HAIOTCS TONBKO MHICKCH HOPMATMBHBIX JOKyMeHTOB. MIX noHli
CTIMCOK TIPHBENEH B MPUJIOXKEHUH.
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Pu3HuyecKas TAKECTh TPYAA — 3T0 Harpyska Ha opra-
HU3M PN TpyZe, TpeOylowlasi NPEMMYIIECTBEHHO MBIIEYHBIX YCWIHA H
COOTBETCTBYIOLIEro SHEpreTHyecKoro obecnevenus. Kiaccudukauus du-
SMYECKOTO TPyAa MO TSXKECTH NMPOM3BOAUTCA N0 YPOBHIO 3HEPIO3aTpar C
YYETOM BHJIA HATPY3KH (CTATHYECKAsA WIH AMHAMUYECKAS) U HAarpyXaeMbIX
MBILLIII.

Aunamuneckan paboma — npouece coxpaiieH s MBI, ITPUBOMSIHM
K IIEPEMEILICHMIO TPy3a, & TAKXKE CAMOIO TeNa YeJIOBEKa WIM ero 4acTeil B
npocrpaHcTBe. [Ipu sToM sHeprust pacxomyercss Kak Ha rnoaaepxaHue
ONPEJIEICHHOTO HANPSXEHHSA B MBIILULAX, TAK K HA MEXaHUYeCKHit 3pdexT
paboTel. BenunHa miHaMHYecKot HATPY3KM OMpenessieTcs o dopmyne

W= kmg(H + £ 1
rie W — pabora, IIx; m — Macca rpysa, KT, £ — YCKOpeHHe CBOGOZHOIO
nanenus, M/c’; H u H, — BbIcOTa TIOOHSTHS W ONYCKaHHA Ipy3a, M; [ —
paccTosiHUE NepeMELIeHNs Ipy3a, M; K — KoaddUIMeHT, paBHbI 6.

OueHka Macchl mepepabaThiBAEMOTO IPy3a NO3BONSET OTHECTH YCIIOBHS
TpYAa K ONTUMANBHBIM (10 15 Kr), nonycrumeiM (10 30 Kr) win BpeIHBIM
YCNOBUAM TpyAa 1-#t cTemeHu TsKecTH. Bropas u TpeThst cTeneHH TXecTH
OTCYTCTBYIOT, TaK KaK py4YHas nepepaboTka Ipy3oB Maccoit 6oiee 30 Kr He
JIOTycKaeTcs.

Cmamuueckan nazpyska CBS13aHA ¢ 3aTPaToOll YENOBEKOM ycunmit Ges
TICPEMEIICHNS Tela WM OTHENBHBIX ero vacreif. OHa XapaKTepuayercs
Maccoii yIepXuBaeMoro rpysa (WIM MpHIAraeMoro YCWIHS) U BpeMeHeM
YACPXaHUS €ro B CTaTUYECKOM COCTOSHMH. [Ipu OliEHKe CTaTHYecKoii
Harpy3Ku yqUTBIBAETCS TAKXKE IPYINA MbIUIL, yYaCTBYIOIUUX B paboTe. Tak,
TNpH JIerkoit ¢pu3nyeckoil Harpyske (ONTUMAIBHELH KIAcC yCJIOBME Tpyna)
BEIMYMHA CTATHYECKOH HATPY3KM 3@ CMEHY NPH YAEPXAHWM Ipy3a JBYMS
PyKaMu He nokHa mpesbinate 36 000 xr-c, mpu ynepxaHuM rpysa c
Y44CTHEM MBILIL Kopryca M Hor — 43 000 kr - ¢, a npu pa6ore cpenmmei
TSKECTH — cOoOTBETCTBeHHO, 70 000 xr - ¢ 1 100 000 kT - C.

KpoMe cratuyeckoit, imHaMuuecKoit Harpy3Ku 1 Macchbl MOIHUMAEMOro
¥ TIEPEMELIAEMOTO Ipy3a, OLEHKA YCIIOBHH TPYHAA IO TSXECTH TPYHOBOTO
Tporecca NpOU3BOAUTCS MO paGoOyei 03¢, KOMMYECTBY HAKIIOHOB 32 CMEHY,
KOJIMIECTBY CTEPEOTUIHBIX PabOYMX ABUXEHUH U NepeMenieHHeM B Npo-
CTPAHCTBE, OOYCIOBNEHHBIM TEXHONMOTHYECKUM TPOLIECCOM.

Tak, npu nosropsoumMxcs (CTepeoTHIIHBIX) paGouMX NBIDKEHMSX MBI
KucTelt 1 masies pyk mo 20000 pas B cMeHy yciosus TPYda CUMTAIOTCS
onmruManbHbMu. Cabiie 20 000 1o 40 000 — gonycrumeivu. Eem unciio IIBH-
XeHuit nocturaer 60 000, To ycOBHS Tpyaa OTHOCAT K BpenHbIM 1-if cremeny.

[Ton nepeMeliieHreM B NpoCTpaHCTBE MOHMMAIOT nepexoAnl B TeYeHHe
CMEHBI, OOYCITOBIEHHBIE TEXHOJIOTMYECKHM NPOLIEcCoM. Xonb6a o 4 KM —
ONTHMAJIbHBIE YCIOBUS TPY/A; OT 4 1o 8 — nomycTuMble, a 10 12 ¥ cBBIIE —
COOTBETCTBCHHO BpelHbIe YCIOBUA Tpyna 1-i m 2-if cremeHeii.
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HanpsXeHHOCTb TPYAa XapaKTEPU3YeTCs SMOLMOHANTBHOM
HATPY3KOM Ha OPTAHU3M TIpH TPYZE, TPeGYIOlIeM IPEUMYLIECTBEHHO PaGOTEL
MO3Ta 10 TOIY4EHUIO M Mepepaborke HHPOpMALIMH.

Haubonee n1erkuM CUUTAIOT YMCTBEHHBIH TPy, B KOTOPOM OTCYTCTBYET
HeobXOAMMOCTh NPUHATUA pelleHus. Takue ycnoBUsl TpyAa CUMTAIOTCH
onTUMaIbHBIMKH. Eciy Xe omeparop paboTaeT M NMPUHHMAeT PEUICHUA B
paMKax OJHOW UHCTPYKLHH, TO TaKWe YCIOBHUS TPYAA OTHOCATCS K IOMY-
cruMbM. K HanpsiKeHHBIM BPEIHBIM YCJIOBUAM 1-it cTeneHn OTHOCAT TPYA,
KOTODBIN CBA3aH C PEIIEHHEM CIIOXHBIX 3a/la4 110 U3BECTHBIM AJITOPUTMaM
i paboToii ¢ UCIONB30BAHMEM HECKONBKUX (Goee OIHOH) HHCTPYKUHH.
TBopueckas IeATeNbHOCTb, TpeOylolllas PEIeHUS CIOXHBIX 3axad npu
OTCYTCTBHM OYEBHIHOTO AJITOPUTMA PELICHHs, TODKHA OBITH OTHECEHA K
HANPSKEHHOMY TpYLy 2-# CTENeHM TSDKECTH.

O6paboTka KaKoi-16o uHGOPMAIMH WK BHIIOJHEHHE 3ajiaHud 6e3
OLEHKH €ro pe3y/bTaToOB He SIBJISETCA CIOXHBIM TPYAOM, YTO MO3BOJSET
OLEHMBATh €ro KaK ONTUMATbHBIA. Eciu Xe K yKasaHHBIM ACHCTBHSIM
nobasnseTcss HeoOX0NMMOCTb MPOBEPKH MOTY4E€HHOrO pe3ysibTara, TO TaKHe
YCJIOBUS TPYHa ABJSIOTCS JONMYCTUMBIMU. PaboTa no pacmpeieleHHIo mpo-
WU3BONCTBEHHOTO 3afaHMA MeXIy APYrMMH JMIIAMH MU KOHTpPOJb 338 MX
paGoToii OTHOCATCS K HAMNPSDKEHHOMY Tpydy 2-ii CTENeHH.

HanpsikeHHOCTb TpyJa 3aBUCHUT OT IIUTENIBHOCTH COCPEIOTOYEHHOIO
HaGJIOIEHNS ¥ YMC/IA OLHOBPEMEHHO HAaGMI0AaeMbIX 06BEKTOB (KOHTPOIb-
HO-H3MepHTEIbHbIE PUOOPHI, POAYKT NPOU3BOLCTBA U T. IL.). Ipu pu-
TENTBHOCTH COCPENOTOYEHHOTO HabiioneHns Ao 25 % OT MpOAOJDKUTENb-
HOCTH paBoyeil CMEHBI YCIOBHS TPYA XapaKTEPU3YIOTCS KaK ONITUMANBHEBIC,
26—50— nonycTuMble, 51—75— HanpsDKeHHBIH TpyA 1-#i cremeHw, Gonee
75—2-it cTeneHy.

[Mpu YKCIEHHOCTH OGBEKTOB 10 5 BKIIOYUTENBHO YCIOBHSA TPy OTHO-
csiITCs K ONITMMATBHOMY Ktacey, oT 6 o 10 — momycTimomy Kiaccy, bonee
10— ycIoBUS ONpENeNsIoTCs KaK HanpspkeHHble. K riepBoit creneHd Ha-
npsoKeHHoro Tpyaa (kiace 3.1) oTHOCATCS TPOU3BOICTBEHHEBIE TPOLIECCHI C
YHCIIOM MOIKOHTPOJIBHBIX 06beKTOB oT 11 110 25, @ KO Bropomy (Kiacc 3.2) =26
u Ooree.

Pa6oTa ¢ BUIEOMUCIUIEMHBIMI TEPMUHATIAMMY JI0 2 4 33 CMEHY CYMTAETCH
ONTUMAJIBHOM, 10 3 4 — momycTuMoi. PaGora 3a KOMIBIOTEPOM WIH Ha-
GII0fieHHE 3a TIPOLIECCOM 10 BUAEOTEPMUHANTY CBhIlLE 34 onpeleser Kiacc
YCIOBMIA TPYJia KaK HAIPSKEHHBII: OT 3 0 4 4 — TepBOi CTENeHH (ximacc
3.1), Gonee 4 4 — Bropoi crenenu (knacc 3.2).

CyluecTBEHHOE BIUSHUE HA CTENEHb HANPSKEHHOTO COCTOSTHNUS UCTION -
HUTeIs OKA3BIBAET OTBETCTBEHHOCTb 33 KOHEYHbIN WIM IPOMEXYTOYHBIN
pe3yabTar Tpyia. Eciv omeparop HeceT OTBETCTBEHHOCTD 3a BBIIOJTHEHUE
TONBKO OTHEbHBIX 3JIEMEHTOB IPON3BOICTBEHHOTO 3aJaHKs, TO TAKOH TPYAL
olleHMBaeTcsl KaK onTuMaitpHbIi. [loBhIIeHHe CTeeHH OTBETCTBEHHOCTH,
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Hanpumep, 3a (YHKUHOHATBHOE KayeCTBO BCIIOMOTATENBHBIX OMEPAIIMiA
BJIEYET 33 COOOH SMOLIMOHATLHEIE HOMONHHTENbHBIE YCHIUA CO CTOPOHBI
HEMocpeJCTBEHHOTo pyKoBonuTeNs (6puramzupa, mMacrepa ¥ ap.). B stux
cay4asax Tpyl OLEHHBAETCs KaK JONMyCcTUMBIN. Eciu Ha McrionHuTene TexXuT
OTBETCTBEHHOCTh 32 (PYHKUMOHATBPHOE KayeCTBO OCHOBHOH paGOTHI, YTO
MOXET MOBJIeYb HEOOXOAUMOCTh NPHHATHS PEIIEHUH, CBS3aHHEIX C HCII-
paBjieHHeM (repeleNKoii) pe3ybTaToB 3a CYET JONMOJHMTENBHBIX YCHIHIA
BCETO KOJUIEKTHBA, TO TAKOW BHI HEATENbHOCTH SIBSETCS HANPSXKEHHBIM
1-i1 creneHu (xnacc 3.1). Ecin xe paBoTHHK HeceT MepcoHANbHYIO OTBET-
CTBEHHOCTD 33 QYHKUMOHATBHOE Ka4eCTBO KOHEYHOIo TPOAYKTa, IPOM3-
BOINCTBEHHOIO 3alaHMs B LEIOM WIH ero JeiCTBUS MOTYT IPMBECTH K
NoJIOMKe 06OpYAOBaHHsl, OCTAHOBKE BCETO TEXHOJOTMYECKOTO MpoLecca
WJIM CO3[aTh CUTYaLUIO, OMACHYIO [V XH3HH, €r0 YCIIOBUA TPYNa OLIEHH-
BAIOTCA KaK HAaMpsXEHHBIE 2-i cTeneHHu (Kiace 3.2).

Ipu orcyTcTBUM pUcKa Wi cOBCTBEHHOM XHU3HHU B npolecce BHINOJI-
HEHUS! CBOMX OOSA3aHHOCTEH TPYN HCHONHMTENSA CYMTAIOT ONTHMAIbHBIM,
€CJIN XK€ OH BEPOSITEH, TO YCIOBUA TPYyAa OTHOCAT K Kiaccy 3.2— Harps-
XEHHBIH TPyA 2-# CTeNeHH. AHATOrMYHO YCTAHARIMBAETCS KIace YCIIOBUIA
TPyZa NpU OLIEHKE CTENEeHU PUCKA 3a 6€30MacHOCTb APYTUX JIML, YYACTBY-
IOLUX B NPOM3BOACTBEHHOM IpOLIECCe.

OnHoobpa3ue BBIMOMHAEMBIX ONEpalifii IPUBOIUT YETOBEKA K COCTOS -
HHUI0, Ha3plBacMOMY moromomuell. [Ipu3HaKOM MOHOTOMUU SIBISIETCS JTHGO
neperpyska oAMHaKoBol nHbopManueit, J1M60 HerocTaToK HOBOM. CTeneHp
MOHOTOHHOCTH OTPENENSICTCS YMCIIOM IMEMEHTOB (IIPUEMOB Tpyda Npu
peaIn3aluu MPOCTOro 3afaHUsA WIM MHOTOKPATHO MOBTOPSIOIUXCS Oepa-
L1it) U NPONOJDKUTENBHOCTBIO BO BPEMEHH BBITIONHEHHSI 3THX 3JIEMEHTOB
un onepauuit. Eciau yucio anemenros cocrasnser 10 u 6oinee, To YCJIOBUSI
TPYIa CUUTAIOT ONTUMAIBHBIMHY; 6...9 — NONMYCTUMBIMY, MEHee 6— Hamnpsi-
XEHHBIMH.

BayHpiMu hakTopaMH, XapakTepusylolMMH KIAcC YCIOBHMiA TpyAa no
Harpsix . HHOCTH TPYIOBOTO Npolecca, ABISAIOTCs hakTHYECKast [POIOIDKH-
T€ HOC b paboyero AHA U CMEHHOCTb paboThl. IIpH MPOLOIKHTENBHOCTH
pa. yeio IHs 10 7 4 YCNOBHS TPYNA OTHOCAT K ONTHMATBHOMY KJIaccy, 10
9 4 ionycTuMomMy, Gonee 9 y — K HampsixeHHoMy. OJHOCMEHHas
pabora 6e3 HOYHOI CMEHBI — ONTUMAJIbHbIE YCTIOBHUSI; IBYXCMEHHast pabora
6e3 paboThl B HOYHYIO CMEHY — JOMYCTUMBIE YCIIOBUS TPYLA U TpEXCMEHHas
paboTa ¢ paboToi B HOYHYIO CMEHY — HanpsKEHHBLX TpYL 1-# crenmenu.

1.5. PABOTOCIIOCOBHOCTH M EE THHAMHUKA

OcHOBHBIM MOKa3aTeNeM TPYIOBON AEATENHOCTH YENOBEKA MPUHATO
CYMTaTh eTO PAa6GOTOCNOCOGHOCTD, T. €. COCOGHOCTh MPOU3BO-
AUTb NEHCTBUS, XapAKTEPU3YIOUIMECS KOINYECTBOM M KAYECTBOM paGOThI
3a ONpeNeNeHHOE BpeMs.
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Pa60TOCIOCOGHOCTD CO3AETCA B PEe3YJILTaTe NMPOMCXOMALINX B
OpraHM3Me MpOLecCOB B HEPBHOM CHCTEME, IBUraTEIbHOM afnmapare, op-
raHAX NBIXaHMS M KpOBOOODAILEHWs, KOTOpHIE ONPENENSIOT MOTEH -
HManbHBE BO3MOXHOCTM YeJOBEKa BHMOJNHATH
KOHKpeTHYl0 paGoTy npud 3alaHHBIX peXHMax.
Tlpy HenmpepHIBHON paboTe MBILILbI, HEPBHBIE KIETKY W PasIIMIHBIC opraHbl
MOLYT PAcXOIOBATh TOJIbKO ONMPEAENEHHOE KONUYECTBO 3HEPrUH, HE Hpe-
BhILIAIOLIEE TIpeena paboTocrIoCOOHOCTH.

Bo BpeMsi TpyHOBO#l HESATENBHOCTH paboTOCTIOCOGHOCTh OpraHM3Ma
3aKOHOMEPHO U3MEHSAETCA Ha NMPOTSLKEHNH pabouyeit cMeHbl. MlaMeHeHMe
paboToCIoCOGHOCTH B TeYEHHE Paboyero JHs MMeeT HECKOJIBKO das:

— ¢hasa 6pabamyiéaHus WV HapacTalouieH paboTOCOCOGHOCTH; B 3TOT
[epHOJ YPOBEHb PabOTOCTIOCOGHOCTH MOCTENEHHO MOBBIIIACTCS 10 cpasB-
HEHMIO C HCXOAHBIM; B 3aBUCHMOCTH OT XapaKTepa TPy/a ¥ MHAMBUIYATbHbIX
0coBEeHHOCTEN YeNmoBeKa 3TOT MePHO]l JUIMTCA OT HECKONILKUX MMHYT 110 1,54,
a Np¥ YMCTBEHHOM TBOPYECKOM Tpyle — 0 2..2,5 4;

— ¢hasa evicokoll ycmouuueocmu paboTOCIIOCOBHOCTH; LISt HEE Xapak-
TEPHO COYETAHME BBICOKMX TPYLOBBIX rokazarencii ¢ OTHOCHTENIbHOM CTa-
GIUIBHOCTBIO MM JaXe HEKOTOPbIM CHMXEHHEM HampsXeHHOCTH
(hU3MONOrMYecKUX (pyHKIHIHA; MPONODKHTEILHOCTD 570l (pa3bl MOXKET CO-
CTaBISATH 2...2,5 4 1 Gonee B 3aBUCMMOCTH OT TSDKECTH M HANPAXCHHOCTH
TPYHa,

— (pasa cruxcenus pabomocnocobHocmu, XapaxkTepu3ylolmaics yMEHb-
ureHneM (GYHKIMOHATBHBIX BO3MOXHOCTEH OCHOBHBIX paboTaoLMX opra-
HOB UeJIOBEKA U CONMPOBOXIAIOLIAACA YyBCTBOM YCTAIOCTH.

JluHamMuKa paboTOCIOCOGHOCTH TMOBTOPSIETCS M IOCIC obeneHHOro
nepepbiBa. Ilpu 3toM ¢asa BpabaThIBaHKsi TPOTEKaeT OBICTpEE, a ¢daza
YCTOYKBOM PaGOTOCNOCOGHOCTH TI0 YPOBHIO HIDKE M MEHEC JUTHTENbHAS,
yeM 1o 06ena. Bo BTopoil NoJTOBHHE CMEHBI CHHXXEHUE paboTocnocobHOCTU
HACTyTaeT paHbllie M pa3BUBaeTcs OsiCTpee B CBA3M C YTOMJICHUEM.

VYToMJEeHHE — COCTOSHME, COMPOBOXIAIOLIEECs YyBCTBOM yCTa-
JIOCTH, BHI3BAHHOE MHTEHCUBHON WIH JUINTENBHOH AEATENBHOCTDIO, BbIpa-
Xaloleecsi B yXyIUIEHHMH KOMTHYECTBEHHBIX ¥ KaYeCTBEHHRIX roxasarenei
paGoThI ¥ MpeKpallaioLieecs nocje OTAbIXA.

YTomeHue TpeacTasisier coboit oGpaTumoe (HPUBHONOTHYECKOE COCTO-
aume. OHAKO, ecy paboToCOCOBHOCTh He BOCCTAHABNMBACTCS K HATATY
C/elyIoLIEeTo nepHoia paboThl, YTOMIEHHE MOXET HaKaruIMBaThes ¥ Mepe-
XOIUTh BT € pey T O MJ eHHe — Goee CToiKoe CHIXCHHE paboTocrno-
COBHOCTH, KOTOPOE B NAJIbHENILIEM BENET K Pa3BUTHIO fonesHel, CHUXEHHIO
COMpPOTUBIISIEMOCTH OpraHu3Ma VMHQEKIIMOHHBIM 3a00IEBAHUAM. Yromie-
HHUe ¥ TepeyToMIeHHe MOTYT ObITh IIpUYMHON MOBBILIEHHOTO TPABMATH3MA
Ha IIPOU3BOJCTBE.

Pa3nyaloT GBICTPO M MeIEHHO pasBUBAiOlieecs YTOMICHHE:. NEpBOe
BO3HHKAET PU O4E€Hb MHTEHCHBHOM pabore (pabora rpy34MKa, KAMEHIUMKA,
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PabOTHMKA TBOPYECKOTO TPYAA H MIp.), BTOPOE — HpH JUIUTENbHOK MaTOHHTe-
PecHolf oiHo06pasHol paboTe (Tpyx BomuTeNs, pabora Ha KOHBelepe u Jp.).

@u3nonornyeckas KapTuHa GpU3HIECKOTo H YMCTBEHHOIO YTOMJIEHHA
CXOIHA. YMCTBEHHOE U (GU3NYECKOE YTOMIIEHHE BIHSIOT Ipyr Ha apyra. Tak,
TIPU TSKETOM PU3UYECKOM YTOMJICHUHM YMCTBEHHas paboTa MaJIONIPOIYK-
TUBHA, ¥, HAo06OpOT, NPU YMCTBEHHOM YTOMJIEHMM MANAET MbIILICYHAS
paborocnoco6HocTs. [Ipu yMCTBEHHOM YTOMIEHMH OTMEYAETCS paccrpoii-
CTBO BHUMAHUA, YXyALIEHUE IIAMITY U MBIIDIEHMS, OCIa6IAETCS TOUHOCTD
Y KOOPIMHUPOBAHHOCTE ABHUXECHHSA.

1.6. IYTH NTOBBLIINEHUSA DPPEKTUBHOCTH TPYAOBON
JEATEIBHOCTH

OnnuM U3 HanGoIee BAXHBIX SJIEMEHTOB MOBbILIEHHS s¢hdexTrBHOCTH
TPYAOBOH JEATEIHHOCTH YeJIOBEKA SBIAETCS COBEPILEHCTBOBAHHE YMEHHIA
1 HaBBIKOB B pe3yibTaTe TpyaoBoro obyyenus. O6y4eHHe MpUaaeT 3aKOH-
HEHHOCTb U YCTOMYMBOCTb BceM (opMaM ABMraTebHOM aKTHBHOCTH, SIB-
JII€TCA BAXHBIM CPEJICTBOM INPENYTIPEXAEHHUS YTOMICHHS.

C ncuxopu3uonornyeckoi TOYKH 3peHHs MPOM3BOACTBEHHOE oby4yeHHe
MPEACTABISAET CO6OM NpoLecc NPHCNOCOGNEH!S H COOTBETCTBYIOLIETO M3-
MEHEHUst hU3MOoNOrnYecKuX GYHKIIMIA OpraHU3Ma YejloBeKa ISl Hanbolee
3¢ PeKTHBHOTO BBINOIHEHUA KOHKPETHOI pa6otsl. B pesynbrare oGyyeHus
(TPEHUPOBKM) BO3pAcTaeT MbILIeYHast CHIa U BBIHOCJIMBOCTB, ITOBBIILAETCS
TOYHOCTb U CKOPOCTh PabO4MX ABHXKEHMIA, YBETMYMBAETCH CKOPOCTH BOC~
CTAHOBJIEHHS U3MONOTHYECKUX DYHKUMIA TTOCTE OKOHYAHUS pabOoThI.

CylUecTBEHHYI0 PO/Ib B MONAEPKAHHH BBICOKOM paboTocnocobHOCTH
U€I0BEKa MIPAET YCTAHOBICHUE PALIMOHAIBHOTO PeXMMa TPYAA M OTHBIXA.
Pasymmyator nBe popmbl yepenosanus nepuonos TPYAA U OTAbIXA HA NIPOU3-
BOJICTBE: BBEACHHE ODENEHHOro NepephiBa B cepelMHE paGoyero mHA U
KpaTKOBPEMEHHBIX PENIAMEHTHPOBAHHBIX I1€PEPBIBOB.

ONTHMAIBHYIO UIMTENBHOCTH 0GEIEHHOTO IepephiBa YCTAHABIUBAIOT C
YUCTOM YAIEHHOCTH OT pabOYUX MECT CRHUTAPHO-GBITOBBIX TOMEILEHHI,
CTOJIOBBIX, OpTaHU3ALNH Pa3ladyy THIIH.

ITponomXuTeNBHOCTD M YHCITO KPaTKOBPEMEHHBIX NEPEPHIBOB omnpene-
JIAIOT HA OCHOBE HaOMIOJeHUH 3a TMHAMUKOI paboTocnocoGHOCTH, yyeTa
TAKECTH U HANPSDKEHHOCTH TPYAa. [Ipy BhIoNHeHUU paboTh, Tpebylowmeit
SHaYUTENIbHBIX YCUIIMH M YYaCTUS KPYTTHBIX MBIIILI, PEKOMEHIAYIOTCS 6otee
PeIKKe, HO MpofokuTenbHble 10...12-MuHYTHBIE NepephIBLL. Ipy BEITON-
HEHHM 0cO0O0 TSAXKENBIX PaboT (MeTAaIyprd, KysHeubl M Ip.) cremyer
coyeratb paboty B TeyeHue 15...20 MHH C OTHBIXOM TAaKOM Xe MPOJODKH-~
TesibHocTH. Ipu pa6orax, Tpebyroumx 6obiuoro HEPBHOTIO HAMpPSXEHUS U
BHUMaHHSI, OBICTPBIX M TOYHBIX ABUXEHU PyK (omeparopst [T9BM u zp.),
11e1eco00pa3Hbl Gonee YacThie, HO KOPOTKHE 5...10-MUHYTHEIE TTEPEPBIBBL.
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KpoMme permaMeHTHPOBaHHBIX IEPEPHIBOB, CYIIECTBYIOT MUKpOMNay3bl —
nepephIBbl B paboTe, BO3HUKAIOILIME CAMOTPOU3BOIIEHO MEXLY ONepallisiMU
W IeiicTBUAMHU. MuUKpomnay3bl 06ecreynBaloT MoAIepXKaHNne ONTHMATBHOTO
TemMIia paboThl U BBICOKOIO YPOBHA pa6orocnocobHocTH. B 3aBucumocTu
OT XapaKTepa M TSXECTH paboThl MUKPOTIAy3bl COCTABJIAIOT 9...10 % pabo-
yero BpeMeHH.

Boicokasi paboTocrocoGHOCTh OpraHi3Ma MOANEepXUBAETCA PALIHOHAIIb-
HbIM YepelOBAHHEM I1epHofoB paboThi, OTAbIXa M CHA. B TeyeHue cyrok
OpraHM3M 110-pa3HOMY pearupyer Ha GpU3NYECKyl0 U HEPBHO-NICUXHYECKYIO
HArpy3Ky. B COOTBETCTBUM C CYTOYHBIM LMKJIOM OpraHM3Ma HauBBICIIAA
paboTocnocoBHOCTh OTMeYaeTcs B yTpeHHue (¢ 8 1o 12) u aHeBHble (Cc 14
10 17) yacel. Y geTeil IIKOJIBHOTO BO3pacTa ONTUMYM yMCTBEHHO# paboTo-
crnocoGHOCTH mpuxoauTca Ha uHrepsan 10—12 yacos. B 3TH yach! oTMe-
yaercs HaubGoabmiasgs 3¢deKTHBHOCTh YCBOEHHsS MarepHaja Tmpu
HaUMeHbLWHX TICMXOhU3MYECKUX 3aTpaTax opraHusMa. B nHeBHOe BpeMs
HaMMeHbLIasl paboTOCIOCOBHOCTh, KaK MpPaBHIO, OTMEYAETCs B MEPHOL
mexay 12 u 14, a B HOYHOE BpeMs — C 3 1o 4 4. C y4yeroM 3THX
33KOHOMEPHOCTE ONpeIessAIoT CMEHHOCTh paboThl [pEANpPUATHA, HAYal0
Y OKOHYAHMe paboThl B CMEHAX, PacnycaHue 3aHATHA B y4eGHBIX 3aBefe-
HUSX.

YepenoBaHue TEPUONOB TPYNa M OTAbIXA B T€YEHWE HENENTH NOIKHO
PETYJIMPOBAThCS C YYETOM AMHAMUKH paborocnioco6HocTH. Hampbicuast
paboTOCOCOGHOCTh MPUXONUTCS Ha 2, 3 U 4-ji geHs paboTHI, B MOCIENYIO-
LIMe THY HEAEHU OHA TOHMXAETCs, Majas 10 MUHUMYyMa B nocJieIHUN IEHb
paGoThl. B MoHexenbHUK PabOTOCTIOCOGHOCTD OTHOCUTENBHO MOHKWXCHA B
CBSI3KU ¢ BpabaTbIBAEMOCTBIO.

DjleMEHTAMH PalMOHATBHOTO PeXUMA TPYIa U OTIbIXA ABJIAIOTCA MpO-
W3BOJICTBEHHAs1 THMHACTUKA ¥ KOMIUIEKC Mep Mo NcHX0dU3NOTOTYECKO
pasrpyske, B TOM 4YKcie GYHKUIMOHAIbHAA My3bIKa.

B ocHoBe npon3BOACTBEHHON TMMHACTHKH JIEXUT ¢eHoMeH aKTHBHOTO
orabixa (.M. Ceuenos) — «ymomaerHbie Moiuilibl Obicmpee 60CCMAHABIUEA-
1om ceol0 pabomocnocobrocms He npu NOAHOM Nnokoe, a npu pabome dpyaux
mututeynvix epynn». OXHAKO TP TSAXEJIOM TpYyNe WIN paboTe B YCIIOBHUSAX
[TOBBIILIEHHON TeMITepaTypbl Bo3dyxa Gomee wLenecoobpaseH [1aCCHBHBII
OTIBIX B XOPOUIO NPOBETPUBAEMOM MMOMEILEHUH.

B ocHoBe 61arofipusaTHOrO AENHCTBUS MY3BIKH JIEXUT BbI3bIBAEMBIH €10
[1OOXKUTENbHBIA SMOLIMOHAIBHBIA HACTPOM, HEOOXOMMMBIH A moboro
Buaa pabor. Ilpou3BoacTBEHHAs My3bIKa CrIoco6CTBYET CHUXEHUIO YTOM-
NIeHUs, YAYYIIEeHUIO HACTPOEHUs U 3[0POBbS paboTaoLMX, MOBHILUAET
paboTOCIOCOOHOCTD M IPOU3BOAUTENBHOCTD TPY/A. OnHako ¢pyHKIHOHAJb-
HYIO My3bIKy HE PEKOMEHAyeTCsl NMPUMEHATH IPU BhIMOIHEHHN pabor,
TpeGyIoWNX 3HAYMTEBHOM KOHLIEHTpAaUKM BHHUMaHUs, ITpH YMCTBEHHOM
paborte, 11pu GOJBILOH HANPAXKEHHOCTH BHIOTHACMbIX paboT, HETIOCTOSAH-
HbIX pabouMX MEcTaX M B HEONAronpHsATHBIX CAHUTAPHO-TUrMEHUIECKUX
YCJIOBUSIX BHEIIHEN CPEIbI.
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st CHATHS. HEPBHO-NICHMXUYECKOTO HanpsaxeHus, 6ops6BI ¢ yTOMIEHU -
€M, BOCCTAHOBJIEHHEM PabOTOCIOCOGHOCTH B IOC/TENHEE BPEMs! YCIENHO
HCMOJIb3YIOT KAOMHETHl pENakCcauM¥ WMIHM KOMHATBI MCHXOJIOIMYECKO
Pasrpysku.

’ L.7. OCOBEHHOCTH TPYJIOBOM JEATEILHOCTH XEHIIUH
N [IOAPOCTKOB -

I[Ipu ucnonb3oBaHMKM Ha MPOU3BOACTBE TPYAA XEHIUMH U MOAPOCTKOB
HEOOXOIMMO yYHTHIBATE AHATOMO-(DU3UOIOTHYECKUE OCOBEHHOCTH UX op-
raHuama.

OCHOBHBIMH OCOGEHHOCTAMM TOIPOCTKOBOIO BO3pacTa SIBJISIETCH Pe3-
KM IOABEM BCEX KH3HEHHBIX DYHKLMIA, SHEPTUYHBIA POCT U (PU3NUECKOE
pa3surue Tena. B sToM Bo3pacre Habnonaercs YCKOPEHHBIH pOCT KOCTEi
CKEJIETa U MYCKyNIaTypbl, OCOGEHHO KOHEYHOCTEH, ClNabOCTh CBI30YHOLO
anmnapara, Gosee GbICTpast YTOMIAEMOCTb MBILIIL, HepeKU OTKJIOHEHUS B
Pa3BUTHM OPraHOB JbIXaHHsl, KPOBOOOPALLEHUS U XEMYAOYHO-KMIIEYHOTO
TpakTa.

Hns nuu B Bospacre 16...18 et YCTaHOBJIEHA COKPAILEHHAST TTPOJOJIKM -
TENLHOCTb paboueil Hemenu 36, a L1t Ui B Bospacte 15 ner — 24 4. Ux
3anpelIeHO NPUBJIEKATh K HOYHBIM M CBEPXYPOYHBIM paboTaM B BBIXOIHBIE
AHU. OrpaHHYEHO NPUMEHEHHE TPY/A TOAPOCTKOB 10 NMEPEHOCKE TSXKECTEN,
a eciv paboTa cBA3aHa TOJIBLKO C MEPEHOCKOI TSKECTEH, TO Macca Ipysa He
IOJXHa npesbpluath 4,1 kr.

Bce nnua monoxe 18 ner npu MTOCTYIJIEHUU Ha paboTy 00s13aTeNbHO
MPOXOAAT NPODHIAKTUIECKHE MEAULIMHCKHE OCMOTPBL.

AHaTOMO-(U3NONOTHYECKHE OCOGEHHOCTH KEHIIMH B HEKOTOPBIX CITy-
Hasx Mpu HEYAOBNETBOPUTEIBHON IPOU3BOACTBEHHON OOCTAHOBKE MoOryT
CMoCcOBCTBOBATL BO3HUKHOBEHUIO TMHEKOMOTMYECKHX 3aGO0NEBAHUM U Mo-
BIMATb HA pernpoNyKTUBHYIO QYHKUMIO XeHuuH. HebnaronpusarHoe Biu-
AHME Ha COCTOSHME 3J0POBbSl XKEHIIUH OKa3bIBAIOT IOBBILIEHHAS
TPYAOEMKOCTb, HEPBHAs HAIpPSIXEHHOCTE U MOHOTOHHOCTD tpyna. st
PaboTalWKX XKEHIWHH PerTaMEHTUPYIOT NpeaeybHbIE BEIMYUHBI HepeHOo-
CKN M NIEpeMEILEHHS IPY30B; BBOIAT Gonee 61aronpusaTHbIE PEXUMBI Tpyna
1 OTIbIXA; OrPAHUYMBAIOT UCITONIB3OBAHUE TPYIA XEHIUIHH B HOYHOE BpeMS;
YCTaHABIMBAIOT JUIA HUX PEXUM paboThl ¢ HEMOJMHBIM PabOYUM OHEM WIIH
C HENoJHOH paboyeii Hexeneil.

MaxkcumanbHas Macca nogHuMaeMoro u NepeEMELIAEMOTO XeHIIHMHAMHT
TPy3a, NpH yCIIOBUHM YEPELOBAHUSA ITOTO NIPOLECcca ¢ APYTUMH BUAAMHU pabor
mo 2 pas B yac, cocrasiaser 10 kr, a NpU MOCTOSAHHOM IMOIbEME W
IEPCMELICHMM pA30BOM TSXECTeH B TeuyeHMEe paboyeil cMeHbl — 7 K.
CyMmmapHast Macca rpy3oB, nepemeLaeMbix KEHUIMHAMH B TEYEHHE KAKIOro
faca CMEHBI, He NOJDKHA IpesbliuaTh 350 Kr npu nepemeiieHuu rpy3a c
paboueit nosepxHoctH u 175 kr npu NEPEMELLIEHUH IPy3a C I10a.
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TOCKONbKY OPTraHH3M XEHLIMH OCOOEHHO ys3BUM B MEPUOL 6epeMeH-
HOCTH, CYLIECTBYET HEOOXOIMMOCTD MEPEBONA XEHIUMH Ha ONpPEACJICHHOE
BpeMs Ha paboThl, HE CBA3aHHBIE C OMACHOCTHIO BO3JAEMCTBUSA TAXEIBIX H
BpPE/IHBIX YCTIOBUM TpYyAa.

- TJIABA 2

3AIIUTA OT ECTECTBEHHBIX OTIACHOCTEH
OBECIHIEYEHUEM KOM®OPTHBIX YCJIOBUH
XU3HEIEATEJIBHOCTH

2.1. TEINIOOBMEH 4YEJIOBEKA C OKPYXAIOIIEN CPETON

JKW3HeNeATeIbHOCTD YeNoBeKa COMPOBOXAAETCS HETPEPBIBHBIM BbINE-
JeHMeM TeIUIOTH B OKpyXaloliyio cpeny. Ee Konn4ecTBO 3aBUCHT OT CTETIEHU
(U3MYECKOTO HATIPSKEHUs M COCTABISCT OT 85 (B COCTOSIHUM MOKOAA) 10
500 Br (mpu Tsxenoit pabore). UToOBI (HU3MONOTUYECKHE MPOLIECCH B
OpraHM3Me MpOTeKaTi HOPMAIBHO, BEUIE/ISIEMast OPraHU3MOM TEMNIOTa [OJ-
KHA NOJTHOCTBIO OTBOAMTHCS B OKpyXaioluylo cpeay. HapyluieHue Tenosoro
GanaHca MOXeT NMPUBECTH K MeperpeBy NU60 K MepeoXTakneHnIo opralnimMa
M KaK CJIEICTBME K MOTepe TPYLOCHOCOGHOCTH, OBICTPOMY YTOMIEHMIO,
oTepe CO3HAHMS M TEIJIOBOH CMEPTH.

OIHMM M3 BaXHBIX HHTETPAIBHBIX TOKa3aTeNei TEMIOBOro COCTORHMS
OpraHM3Ma SIBISIETCA CPEMHsis Temreparypa Tejia OKOJIO 36,5 °C. Ona
3ABMCHT OT CTENEHH HApyLIEHHs TeMToBoro 6anaHca ¥ YpOBHS SHEpro3arpat
Mp¥ BbINOMHEHHH GU3NYECKOH pabOTHI. [pu BHINONHEHUH PabOTHI cpenHel
TXKECTH M TSKEIO MpYM BLICOKOH TeMIiepaType BO3lyXa OHa MOXET
MOBBHLIATHECS OT HECKOABKMX JECATHIX rpaayca Io 1...2°C. Haussicluas
TeMrepaTypa BHYTPEHHMX OPraHOB, KOTOPYIO BBIICPXKHBACT YeJoBeK, Co-
crasaser 43°C, muHumanbHasg — 25 °C.

TemrmepaTypHblit peXHM KOXH MrpaeT OCHOBHYIO pOJib B TEIUIOOTAAYE.
Ee TemrepaTypa MeHseTcsi B JOBOMBHO 3HAUMTENBHBIX NpEEnaX U 1oxn
onexzaoit cocrasnsier 30...34 °C. TIpu HebnaronpuaTHBIX METEOpOJIOrutHe-
CKMX YCTOBHMSIX HA OTAENBbHBIX yYacTKax Tesa TeMreparypa MOXET MOHHU-
xarbes no 20°C, a yHoraa U HUXe.

HopMaJbhoe TemioBoe CaMOYyBCTBHE NMEET MECTO, Kora TerioBblIE-
nenue Q. uenoBeKa MOTHOCTbIO BOCTIPUHUMACTCA OKpyXaloulei cpenon
QO.o, T. €. KOTIa UMEET MECTO remosoit 6ananc O, = Q. B 3TOM ciyyae
TeMrepaTypa BHYTPEHHUX OPraHOB OCTaeTCs nocrosiiHoi. Ecnu Terionpo-
JYKLMSI OPraHu3Ma He MOXET ObITh NONHOCTHIO fniepefiaHa OKpyXarouei
cpene (Qrm > Or), MPOUCXOAUT POCT TEMIEPATYPBI BHYTPEHHUX OpTraHoOB U
TAKOE TEIUIOBOE CAMOYYBCTBME XapaKTEpU3yeTCsl TMOHATHUEM «KAPKO>. B
ciyyae, KOra OKpyXaioluasi cpelia BoCIpMHHMAET fonblle TEIUIOTHI, YeM
ee Bocrnipon3ponuT yenosek (Qm < 0.,), TO IPOUCXOIUT OXJIAXKAEHNE Opra-
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HuaMa. Takoe TeroBoe caMoyyBcTBHE XapaKTCPU3YETCS IIOHITHEM «XO0JI01 -
HO».

Tennoobmen mMexay yenosekoM U OKpYXalOIlieil cpexoif ocyiiecTBIs-
€TCs KOHBEeKUMeR O B pe3y/IbTaTe OMBIBAHHUS Tejia BOJIyXOM, U3NyYeHHEM
Ha OKpyXalolllie TNOBEPXHOCTH (; M B NPOILIECCE TEILIOMACCOOBMEHA O
IPM WCHApeHWM BJIArd, BHIBOAMMON HA TOBEPXHOCTh KOXH ITOTOBBIMH
KENe3aMu U npu nbixaHnd. HopManbHoe caMouyBcTBHe yenoBeka peann-
3yeTcsi NP COBIONEHUH PaBEHCTBA:

On=0+ O+ One

Komyecrso Temorst, oTnasaemoe OpPraHHU3MOM YeJI0BeKa PaTUIHBIMHU
TMYTAMH, 3aBHCMT OT TOrO WIM MHOTO MHapamerpa MUKpokiIuMara. Tak,
BEIMIMHA 1 HAlIPaBNIeHHEe KOHBEKTUBHOTO TEILTOOGMEHA YeIOBEKA C OKpy-
XKalolein cpeoii ompenesnsiercs B OCHOBHOM TEMIIEpaTypoii OKpyXarolei
Cpellbl, aTMOCGHEPHBIM AABIEHHEM, TTOABIXHOCTHIO M BJIarocoziepXXaHHeM
BO31yxa.

Wsnyyenue Tennorst npoucxomut B HalpaBJIeHHH OKPYXAIOLIUX YeJIO-
BEKA IMOBEPXHOCTEH, UMEIOILMX GoJiee HU3KYI0 TEMIIEpaTypy, 4eM TemIiepa-
TYpa IIOBEPXHOCTH OAEXKIObI M OTKPBITHIX YacTell Tela YeoBeKa. IIpu
BBICOKHX TeMIIEpaTypax OKPYXaloIUMX [OBEPXHOCTEH (cBrre 30°C) ten-
JI00TAa4a UITYyYEHHEM IONHOCTBIO MpeKpalaercs, a IIpH Gonee BHICOKUX
TEMIIEpaTypax TEIIO0THaYa U3TyYEHHEM UIET B OOPaTHOM HaIlpaBJICHUN —
OT TOPAYMX NMOBEPXHOCTEH K YENOBEKY.

Ortnava TemioTs npu ucnapeHuu BJIard, BHIBOOMMON Ha MTOBEPXHOCTH
KOXH TIOTOBBIMU XE/I€3aMH, 3aBUCHT OT TEMIIEPATYPbI BO3Nlyxa, MHTEHCUB-
HOCTH paboThI, BEIMOJHIEMOM YETOBEKOM, OT CKOPOCTH JBHXKEHHSI OKpY-
XKAIOLICTO BO3AYXa U €r0 OTHOCHTENbHOM BIAXHOCTH,

Temnepatypa, cKopocTs, OTHOCHTEIbHAS BIIAXHOCTb U arMocgepHoe
AaBlICHUE OKpYXAIOLIEro BO3AyXa MOMYYMIM HA3BAHUE napamempuot Muxpo-
Kaumama. TeMneparypa oKpyXaromux TIPEAMETOB M HHTEHCUBHOCTD PH3H-
YECKOH Harpy3ku OpraHusma XapakTEepU3YIOT KOHKPETHYIO INPOH3BOICT-
BEHHYIO OOCTaHOBKY. :

~2.2: THTHEHHYECKOE HOPMUPOBAHME TIIAPAMETPOB
MHUKPOKITMMATA

-~~~ HopMarusHbie T1apaMeTpsl POH3BOACTBEHHOTO MUKPOKJIMMATA YCTA-
HoBJleHbl 'OCT 12.1.005—88, a taxcke CaulluH 2.2.4.584—96.

OTHMH HOPMAMU pEIAMEHTHPOBATH Mapamerpsl MHKpOKJIMMATa B
pabovyeii 30He NPOM3BOACTBEHHOTO MOMEIIEHHS: TEMIIEPATYPY, OTHOCHTEb-
HYIO BIIZXHOCTb, CKOPOCTb IBMXKEHMS BO3NYXa B 3aBMCHMOCTH OT CIIOCOG-
HOCTH OpraHM3Ma YeloBeKa K aKKIMMATH3ALNK B pasHoe BpeMs roja,
Xapakrepa ONEXIbI, HHTEHCUBHOCTH ITPOM3BOIMMOIL paboTsl M xapakTepa
TETUIOBBIIENICHUH B paGoyeM MoMeleHnH (Tabi. 2.1).-
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JL1s1 OLIEHKH XapaKTepa OfeX bl M aKKIMMATH3ALAH OpraHm3ma B pasHoe
BpeMs Tofia BBEIEHO TIOHSATHE TepHOJIa rofa. PasnuyaloT TEIUIBIA ¥ XOJIOA-
HbIit TeproX rofa. TeruIbiit Mepro/l roid XapakTepu3yeTcs CpeIHeCyTOYHOM
TeMIIepaTypoil HapyXHOro BO31yXa + 10°C u BBILIE, XOJOAHBIA — HAXE
+ 10°C.

Tlpy y4yeTe WHTEHCHBHOCTH TPYa BCE BHMIbI pabor, ucxons U3 obIIHuX
3HEpro3aTpaT OpraHM3Ma, AENSATCS Ha TPH KaTeTOpUM: JieTKue, cpemHem
TSKECTH M TSKeNbie. XapakTepUCTUKY NMPOM3BOACTBEHHbIX [IOMeILEHUH 110
KATErOpHH BHIIOIHSIEMBIX B HUX paboT yCTaHAB/IUBAIOT 1O KaTeropuu pabor,
BLIMOHSIEMBIX TMONOBMHOM W Gonmee paboraioliux B COOTBETCTBYIOLIEM
TOMELUCHUH.

Ta6nuua 2.1. OmraMansHsle NOKA3ATENH MHKPOKTHMATA HA pabounx MecTax
APOR3BOACTBEHHBIX MOMEMEHHH

Mepuon roga | Kareropus pa6ot no | Temnepatypa Temmneparypa | OTHOCHTENB- CKopocTb ABH-
YpOBHIO HEpro3ar- | BO3YyXa, °C MOBEPXHO- Hasl BJIOX- | XKEHMs1 BO3AY-
par, Bt creit, °C HOCTB xa, M/c
po3nyxa, %
Xonommstii | Ia (no 139) 22..24 21..25 60...40 0,1
16 (140...174) 21.23 20..24 60...40 0,1
116 (175...232) 19..21 18...22 60...40 0,2
~ 116 (233...290) 17...19 16...20 60...40 0,2
I11 (6onee 290) 16...18 15...19 60...40 0,3
Tennsif Ia (zo 139) 23.25 22..26 60...40 0,1
16 (140...174) 22..24 21..25 60...40 0,1
1Ia (175...232) 20...22 19..23 60...40 0,2
116 (233...290) 19..21 18..22 60...40 0,2
111 (Gonee 290) 18...20) 17...21 60...40 0,3

K nerkum paboram (xareropus I) oTHoCATCS paboThl, BBHINOJHAEMbIE
CUIA WIH CTOs, He TpeOylolue CHCTEMATHeCKoro (U3MIECKOro HaIpsIxe-
Hus (paboTa KOHTPOJIEPOB, B MPOLIECCAX TOTHOIO npu6opoCTpOEeHU S, KOH-
TopcKue paGoTsl U Ap.). Jlerkue paGoTHI TOAPA3IENSIOT HA KATCropuio Ia
(3aTparsl 3Hepruu 10 139 BT) 1 xareropuio I6 (3aTparsl SHEPruu 140...174 Br).
K pa6oraM cpenHeil TSKECTH (xareropus 1I) orHOCAT paboThL C 3aTpaToi
sHepruu 175...232 (xateropus Ila) u 233..290 Br (xareropus 116). B
xareropuio Ila BXxomsiT paGoThl, CBA3AHHBIE C MocTOSHHOM X0Ab06Oi#, BBI-
[OHsIeMBbI€ CTOS WM CUJsl, HO He TpeGylolue nepeMeIleHus TAXeCTEH, B
xareropuio 116 — paboTbl, CBA3aHHbIC C X0IB6OI 1 1EpeHOCKOH HEGOMBIINX
(mo 10 Kr) TsxecTei (B MEXaHOCGOPOYHBIX LEXAX, TEKCTIWIHHOM MPOU3BOL-
cTBe, Mpu 00paboTKe APeBECUHDI U 1p.). K TsoxenbiM paboram (xareropus
[11) ¢ 3arparoii HEpruu Gonee 290 Bt oTHOCAT paboTH!, CBA3AHHBIE C
CHCTEMATUYECKMM (DU3NYECKUM HAMPSKEHHEM, B YaCTHOCTU C TTOCTOSIHHBIM
nepefBUKEHHUEM, C NepeHOCKON 3HAYMTENbHBIX (Gonee 10 xr) TsDXecTeH (B
Ky3HEUHBIX, TUTEHHBIX LeXax ¢ pyYHbIMU fpolieccaM ¥ Ap.).
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B paboueii 30He TIPOU3BOJCTBEHHOIO MOMeLUEHHs cortacHo T'OCT
12.1.005—88 moryT 65iTH YCTAHOBJIEHBI ONTUMATLHBIE U JONYCTHUMBIE MUK~
POKTHMATHYECKHE YCAOBHUSA.. Onmumansuse MuKpoxaumamuueckue ycao-
6UR — 3TO TaKOE COYETAHHE MAPAMETPOB MHUKPOK/INMaTa, KOTopoe Ipu
ATUTENIBHOM UM CUCTEMATHYECKOM BO3NEHCTBHU Ha 4yesroBeka obecreynBaer
OLLYIIEHUE TEIIOBOro KoMbopra M cosmaer NIPENTIOCBUTKH IJI BBICOKOIH
paborocroco6HocTH.

Aonycmumsie murpoxaumamuyeciue Yyeaosua — 310 TakMe coveTaHUs
T1apaMeTPOB MUKPOKJIMMATA, KOTOPbIE HpH JUTMTEJIBHOM M CMCTEMAaTHye-
CKOM BO3NECHCTBHM Ha YeloBeKa MOTYT BBI3BATH HANPSDKEHHE peakiii
TEPMOPETYJIALIMM U KOTOPbiE HE BBIXOAAT 3a npenensl GU3HOIOTHYECKHX
TIPUCITOCOOGHTENBHBIX BO3MOXHOCTEIA. Ilpu sTOM He BosHuKaer HapyIIeHuii
B COCTOSIHUH 310pOBBS, HE HabmonaoTes IMCKOMGOPTHBIE TEMIOOLLyLIE-
HUA, yXyNIAIol1e CAaMOYYBCTBHE, U TIOHIKEHMe paborocnoco6HocTH.

~2:3. TEPMOPETYJISIIUSA OPTAHH3MA
YEITOBEKA

OCHOBHBIMHU TlapaMeTpamu, obecriednBaoIMMH HpoLece TerioooMeHa
HCJIOBEKA € OKpyXalolleil cpefoif, Kak 6bUTo TIOKa3aHO BBILIE, SIBJISIKOTCS
TloKasaTe1 MUKPOKIMMaTa. B ecrecTBeHHBIX YCJIOBUSIX HA MOBEPXHOCTH
3eMiu (ypoBeHb MOp$) OHH U3MEHSIOTCS B CYLIECTBEHHBIX npenenax. Tax,
TEMIIEPATYpa OKpYXaloLiei Cpebl H3MeHseTCsT oT —88 Ao + 60 °C; nonBux-
HOCTb Bosmyxa — ot 0 mo 60 M/c; oTHocHTe bHAS BJI&ZXXHOCTb — oT 10 no
100 % u at™MochepHoe napneHne — or 680 1o 810 MM pr. cr.

BMmecre ¢ usmenenuem 1apaMeTpoB MUKPOKITMMATa MEHSIETCS 1 TeIIo-
BOE CaMOYyBCTBHE YenoBeKa. YcloBHs, Hapyliaiouue TemnaoBoi 6GanaHc,
BBISBIBAIOT B OPraHM3ME Peakiiy, CITOCOGCTBYIOLIHE €r0 BOCCTAHOBIEHHIO.
[poueccsr perymposanus TEIUIOBBUIC/ICHUH ISl OANEPXAHUA TTOCTOSTH-
HOM TeMITepaTyphl TeIa YejIoBeKa Ha3bIBAOTCI TEpPMOpPerynsanmeii.
Ona nossonsem coxpansme memnepamypy meaa nocmosnnoi. Tepmoperyns-
U5 OCYILECTBISIETCS B OCHOBHOM TPEMS CIIOCO6aMu: GHOXUMUYECKUM
TYTEM; MyTEM W3MEHEHUS UHTEHCHBHOCTH KpoBoOOpallleHUsI U UHTEHCHB-
HOCTHU [MOTOBBIAEIEHHUS.

Tepmoperynsus OMOXMMMYECKMM MyTeM, HasbBaeMmas XUMUYECKOH
TEPMOpETyNALNeid, 3aKTIOYAETCS B M3MEHEHUH TCIUIONPOAYKIIMM B Opra-
HHU3ME 32 CYET PEeryIMpoBaHUs CKOPOCTH OKHCIHUTEJIBHBIX peakiuuii. Uame-
HEHME WHTEHCUBHOCTH KpOBOOGpALLEHHMS I ITOTOBBIIESIEHUS U3MEHSEeT
OTIa'y TENIOTHI B OKPYXAIOLLYIO Cpesy U NIO3TOMY Ha3smIBaeTcs GU3MYECKOM
TePMODPETyIAIUE].

Tepmoperyasumns OPraHH3Ma OCYILECTBIAETCS OQHOBPEMEHHO BCEMM
crnocodamu. Tak, Npu MOHUXEHUK TEMIIEPATYpbl BO3AyXa YBEIUYEHHIO
TEILTOOTAAYHM 33 CYET YBENMYEHHs] Pa3HOCTU TEMIIEPATYp NpPENSTCTBYIOT
TaKue MpOoLEcCH], KaK YMeHbUIEHHE BIAXHOCTH KOXH, U CJIENOBATENLHO,
YMCHBIIEHHE TEIIOOTAAYH MyTeM UCTIAPEHHA, CHIKEHHE TeMIepaTyphl
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KOXHBIX TOKPOBOB 33 CUET YMEHbIEHUs MHTEHCHBHOCTH TPAHCIOPTHPO™
BaHHS KpOBM OT BHYTPEHHHMX OpraHOB, U BMecCTe C STUM YMEHbILUEHUE
Pa3HOCTH TEMIEPATyp. DKCIEPUMEHTAILHO YCTAHOBJICHO, YTO ONTHUMAIb-
HEIL OBGMEH BelleCTB B OpTaHM3ME M COOTBETCTBEHHO MAaKCHMMAJIbHAs
[POM3BOTUTENBHOCTD NEATENBHOCTH MMEIOT MECTO, ECIH COCTaBJISIIOLINE
fipoliecca TEIUIOOTAAYM HaXOAATCH B CHEAYIOLIMX npenenax: O« ~ 30 %;
0, ~ 50 9%; Qnc~ 20 %. Takoit 6anaHc xapakTepu3yeT OTCYTCTBHE HaIIpsI-
XEeHHOCTH CHCTEMBI TEPMOpPETYIISLINH.

TMapameTpbl MMKPOKIHMATa OKa3bIBAIOT HETIOCPEACTBEHHOE BAKSIHAE
Ha TEIUTOBOE CAMOYYBCTBME Y€IOBEKa M €TI0 pa6oToCTIOCOGHOCTb. Y CTaHOB-
JeHo, 4TO NpH TeMIepaType Boaiyxa Gonee 25 °C paborocnocoGHOCTb
yeoBEKA HaYMHAeT Majarh. [IpenenbHas TEMIEPaTypa BIbIXaeMOro BO3LY-
Xa, IPH KOTOpOHl YeNOBEK B COCTOSHWM AbIUATH B TEUEHHE HECKOJIBKUX
MHHYT 6e3 crielHaIbHBIX CPECTB 3ALUUTEL, OKOIO 116°C.

[lepeHOCHMOCTD YEJIOBEKOM TEMIIEPATYPHI, KaK M €r0 TEeIUIOOILYILIEHHE,
B 3HAYMTENBHOM MEpe 3aBHCHUT OT BJIAXHOCTH M CKOPOCTH OKpPYXAIOLIETO
Bo3ayxa. YeM GoJibllie OTHOCHTENbHAA BIXKHOCTD, TEM MeHBbIlIe MCTIapsIeTCs
[oTa B eIMHULY BpeMEHH K TeM GhICTpee HACTYyNaeT MEperpes TeNa.
Oco6eHHO HeGNAronpusaTHOe BO3NEHCTBHE Ha TEIUIOBOE CAaMOMyBCTBHE
yeJJOBeKA OKA3BIBAET BBHICOKAS BJIAXHOCTD NPH loc > 30°C, Tak KakK Iip4
3TOM IOYTH BCS BbiIENAEMas TEIUIOTA OTAAETCS B OKPYXAIOWIYIO CPEAY TIpH
yiciapeHuy Tota. IIpy MOBBIIEHMM BJIKHOCTH IIOT HE ycmnapsiercs, a
CTeKaeT KaIUIAMH ¢ TIOBEPXHOCTH KOXHOTO ITOKpoBa. Bo3HuKaeT TaK Ha3bi-
BaeMoe TIPONTHBHOE TEYEHUE T0Ta, H3HYpSIOLIee OPTaHU3M ! He obecrieyu-
parolee HeOGXOAMMYIO TEILIOOTIady. BMecTe ¢ MOTOM OPraHM3M TEpACT
3HAYUTENBHOE KOMMYECTBO MUHEPATBHBIX COJEH, MMKPOIEMEHTOB 1 BO-
IOpacTBOPUMBIX BUTAMUHOB (C, By, B,). IIpy HeGMaronpusATHBIX yCIOBUAX
riotepsi XMAKOCTH MOXET JIOCTHIATh 8...10 n 3a cmeHy M ¢ Heit 1o 40 r
IOBapeHHOM COMH (BCEero B OpraHu3Me OKoJIo 140 r NaCl). ITorepu Gonee
30 r NaCl xpaifHe OMacHbl JUIsi OPraHU3Ma YeJIoBeKa, Tak Kak MPHUBOIAT K
HApYLIEHHIO XETYIOYHOH CEKPELMH, MBILEYHbIM crasMaM, CyIoporaM.
KoMIeHcaLus ToTepb BOIbI B OPraHW3Me Ye/l0BeKa NPH BEICOKUX TEMIIE-
paTypax IPOHCXOMIUT 3a CYET pacnaja yrieBolos, XHpOB U OEJIKOB.

J1st BOCCTAHOBJIEHUS BOJHOCOJIEBOTO GayaHca paboTaIOKX B ropgIMX
LieXax ycTaHaBIMBaIOT IYHKTHI NOAMUTKH nonconenHoit (oxono 0,5 % NaCl)
ra3UpOBAHHON THTHEBOH BOJOM M3 paciera 4...5 1 Ha 4ejoBeKa B CMEHY.
Ha psfe 3aBOIOB Ul 3TUX LeNedl NPUMCHIIOT 6eIKOBO-BUTAMHHHBIH
HAUTOK. B XapKMX KIMMATHUECKUX YCIOBHMAX PEKOMCHIYETCA MUTb OX-
NAXIEHHYIO UTBEBYIO BOIY WM Yai.

JIuTenbHOE BO3AEHCTBHE BEICOKOH TEMIEpaTyphl 0CcOBEHHO B COYETA-
HHMH C TIOBBILICHHON BIAXHOCTHIO MOXET MPUBECTH K 3HaYUTESILHOMY
HAKOIUIEHHIO TEIUIOTHI B OPraHU3ME ¥ Pa3BUTHIO MeperpeBaHiti opraHu3Ma
BbIllIE OMYCTHMOTO YPOBHSI — 2unepmepmui — COCTOSHMIO, 1IpH KOTOPOM
TeMIiepaTypa Tena MOXHUMAETCs 10 38...39 °C. IIpu runepTepMuy M Kak
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C/ICACTBHC TEIJIOBOM yJape HAbIIONaloTcsl roloBHast Gob, TOJIOBOKpYXE-~
HHe, 0011ast cnabocTb, HCKaXEHHE LIBETOBOTO BOCTIPUSITHSA, CYXOCTh BO PTY,
TOIIHOTA, PBOTA, OOUJILHOE MOTOBBIIENEHHUE, MYIBC M ABIXAHHE YYallleHBI.
Ipu stom Habmogaetcs 6JIeIHOCTD, CHHIOWIHOCTD, 3pauku PACHIUPEHBI,
BPEMEHAMM BO3HUKAIOT CYIOPOTH, MOTEPS] CO3HAHUS.

B ropsiynx uexax npoMbllnIeHHBIX NpennpuaATHil OOJIBIIMHCTBO TEXHO-
JIOTHYECKHX NMPOLECCOB NMPOTEKAET MPH TEMIEPATYpAX, 3HAYMTETHHO npe-
BRIIIAIOINX TEMIIEPATYPY BO3AyXa OKpPYXaloeil cpensl. Harpetwie
TIOBEPXHOCTH U3/Y4YAIOT B NPOCTPAHCTBO IIOTOKH JIyIUCTOM 3HEeprum, KoTo-
PbI€ MOTYT IIPUBECTH K OTPULATEIBHBIM MOCTENCTBUSM. HHdpakpachbie
JIyiM OKasbiBalOT HAa OPraHMU3M YeJIOBEKa B OCHOBHOM TEILIOBOE IeHCTBHE,
IPU 3TOM HACTYIIAET HapyILIeHUE AeATENbHOCTH CepAeYHO-COCYOUCTOH M
HEpBHOM chcTeM. JIyyu MOIYT BEI3BATh OXOT KOXHU ¥ [JIa3, Hau6onee yacteim
W TAXKEIBIM [MOPaXeHWEM I71a3 BCIEACTBUE BO3AEHCTBUS HH}paKpacHbIX
JIyden ABjsieTcs KaTapakTa rasa.

IIpOM3BONCTBEHHBIE NPOIIECCH, BBIIOMHAEMBIE IIpY IOHUXEHHOM TEM-
nepatype, GOJBILION MOABMXXKHOCTH M BIAXHOCTH BO3lyXxa, MOIYT OBITH
TIPUYMHON OXJTAXIEHUS U JAXE IepeoXTaXIeHUs OpraHu3Ma — aunomep-
Muu. B HayanbHbIii IEpHOX BO3EHCTBHS YMEPEHHOTO X002 Habonaercs
YMEHBILIECHUE YaCTOTHI IbIXaHHsI, yBeIMYEHHE 06beMa BIOXA. Ilpu nponosn-
KUTETBHOM JAEHCTBUU X0JI0/1a JILIXaHKE CTAHOBUTCS HEpUTMUYHBIM, YaCTOTA
M obbeM Bmoxa yBenuyuBaiorcs. IlosiBaeHue MBILIEYHOW OPOXH, MPH
KOTOpOif BHeIUHsAs pabora He COBEPINAETCS, a BCSA 3HEPTHS IpeBpaLIaeTcst
B TEILTOTY, MOXET B TEYEHHE HEKOTOPOTO BPEMEHM 33€PXHMBATH CHIDKEHMUE
TEMIIEPATYPLI BHYTPEHHHX OPraHoB. PesyibraToM AeHCTBHS HU3KUX TeM-
Neparyp sABJSIOTCA XOJNOLOBbIE TPABMBL

2.4. BEHTWIALIAA X KOHAUIIMOHHUPOBAHME

O hexTUBHEIM CcpencTBOM obecreyeHus JOIYCTUMBIX MOKasaTeseit
MHUKDPOK/IUMATa BO3lyXa paGoyeit 30HHI SIBISIETCS NPOMBIILUIEHHAS BEHTH-
nauns. BeHTH A N A e i HaseBaeTcs OPTraHU30BaHHBIA M peryaupye-
MBIl BO31yX000MeH, o6ecreynBaroIHil yoaneHue U3 MOMEIIEHUA BO3yXa
1 NoJlayy Ha ero MecTO CBEXEro.

ITo cnocoby nepememwenus BO3yXa pasnyaloT CUCTEMBI €CTECTBEHHOM
1 MEXaHWYECKOH BEHTHIISIUUM.

EcrectBennas mewtmasmus. Dro cicrema BEHTHJIALMHU, MIepeMellleHre
BOSIYIIHBIX Macc B KOTOPOM oCyLIecTBisieTcs 6i1arogaps BO3HUKAIOLIEH
Pa3HOCTH NaBJIEHUH CHAPYXH U BHYTPM 3MaHUS. PasHOCTD NABJIEHMUIA 00yc-
JIOBJICHA PAa3HOCTBIO IUIOTHOCTEH HAPYXHOrO U BHYTPEHHETO BO3ayxa H
BETPOBLIM HAIOPOM, NEUCTBYIOIUMM Ha 3naHue. IIpu neiicTBum BeTpa Ha
TIOBEPXHOCTSX 30aHHS C MOABETPEHHON CTOPOHBI obpa3syercst H3GBITOYHOE
AABJICHHME, HA 3aBETPEHHOM CTOPOHE — paspsikeHHe. ECTeCTBEHHAS BEHTY-
JUILMSA PEATU3YETCA B BUIE MHOWIBTPALMKY M a3palliu.
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Puc. 2.1. CxeMbl aspaliui B MTOMELUEHKH

HeopraHu3zoBaHHasi €CTECTBEHHas BEHTWLILUA — unguasmpayua (ec-
mecmeeHHoe npoéempueanue) ocyleCTBIACTCSA CMeHoil Bo3yxa B IoMellie-
HUSIX Yepe3 HEIUIOTHOCTH B OTPAKACHUAX M SJEMEHTAX CTPOMTENBHBIX
KOHCTPYKLIMIA G1arofapst pa3sHOCTH JAaBICHNH CHApYXU 1 BHYTPH roMele-
us. Takoil BO3MyXOOOMeEH 3aBUCHT OT CIIy4YaifHBIX $aKTopoB — CUIIBl U
HATIpaBJIEHWs! BETPA, TEMIIEPATYPBI BO3/IyXa BHYTPH M CHAPYXH 3MaHus, BUIA
orpaxaeHuit ¥ Ka4ecTBa CTPOUTENbHBIX pa6oT. UHdunbsTpanys MOXeT OBITb
3HAYUTENLHOM VTS XWIBIX 3MaHNH U TOCTUTATh 0,5...0,75 obpema noMelue-
HUS B Yac, @ AT TIPOMBILUTEHHBIX NPELNPUSITUH [0 1,5.

Aspayueii Ha3bIBaeTCsl OPTAHN30BAHHASA ecTecTBeHHas o0ieoOMeHHast
BEHTWISILIMS TIOMELEHHIl B pe3y/bTare MOCTYIUIEHHA W YAQICHUA BO3/yxa
yepes OTKpbiBaioliuecs ¢paMyru OKOH U ¢onapeit. Bo3snyxoo6MeH B
NIOMELIEHNH PETyIUpPYIOT Pa3NMYHOM CTENEHBIO OTKPBIBAHMS dpamyr (B
3ABHCHMOCTH OT TEMIIEPATypEl HAPYXXHOTO BO3AYyXa, CKOPOCTH ¥ HANlpaB/Ie-
Hus Berpa). Kak crmocob BEHTWISLMYU a3palius Hallia WHpoKoe NMPUMEHe-
HUE B POMBIILTEHHBIX 31AHUAX, XapaKTePU3YIOLIMXCA TEXHOJIOTHYECKUMU
npotieccamMy ¢ GOJBUIMMY TETUIOBBIIENICHUAMU (MPOKATHBIX 1IeXax, JIUTeH-
HbIX, Ky3HeUHBbX). [TocTyrieHne HapyXHOTo BO3IyXa B LEX B XOJIOHBIH
nepuol roga OpraHM3yloT Tak, yTOOBI XOJOAHBIM BO3MYX He Momajal B
pabouyto 30Hy. lis aToro HApYXHBbIi BO3yX MOJAIOT B NOMELLEHNE EPES
npoembl (puc. 2.1), pacrosoXeHHbIe HE HUXE 4,5 M OT Tona, B TEIUIBIA
fiepuol roga MPUTOK HapyXXHOro BO3AyXa BBOIAT yepes HIKHMHA Apyc
OKOHHbIX TIPOEMOB — Ha BhbicoTe 1,5..2 M.

OCHOBHBIM IOCTOMHCTBOM a3palivy SBJIAETCS BO3MOXHOCTb OCYIIECT
BISTH GONbILME BO3NYX0OOMeHBI 6€3 3arpar MexaHuueckoii sHepruu. K
HeJOCTATKAM a’3paluy CJEeAYeT OTHECTH TO, 4TO B TEIUIBI Tepuol roaa
3(eKTUBHOCTD a3pallMK MOXKET CYIIECTBEHHO MajfaTb BCJIEACTBUE TIOBHI-
uleHUsl TeMIiepaTypbl HApyXHOro BO3yxa M TO, 4TO MOCTYMaouM B
floMelleHUe BO3IyX He OYMILAeTCsl U HE OXJIAXKAACTCs.
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Puc. 2.2. Mpunumnuanehas cxema BCHTWIALIMM [UIA BbIGOpa COOTHOLLEHUST 06BEMOB MPUTOY-
HOTO U ynansieMoro Bosayxa:

a—L,> an; 6—1,< an

Mexannyeckas BEHTHIIAIMA — BEHTUIALMA, C TOMOLLIbIO KOTOPOH BO3-
AyX MOnaeTcsl B MPpOU3BOACTBEHHbIE MOMELIEHUS UIIH YAQIAETCSA U3 HUX MO
CHCTEMaM BEHTUJIALIMOHHDBIX KaHAIOB C MCIOIb30BAHUEM IS 5TOrO crne-
UMATBHBIX MEXAHWYECKUX MOBYAUTENEH.

Mexanunueckas BeHTHIALMS 1O CPaBHEHHMIO C €CTECTBEHHON MMEET psiz
NIPEMMYILECTB: OONBIION pamMyc NeHCTBHS, BO3MOXHOCTD H3MEHATh WU
COXPAaHATb HEOOXOAMMBIH BO3NYXOOOMEH HE3aBUCHMO OT TeMIepaTyphl
HAapyXHOTro BO3/lyXa M CKOPOCTH BETpa; MOABEPraTh BBOLUMBII B noMetie-
HHUE BO3YX NPENBAPUTENHHON! OYUCTKE, OCYLIKE UK YBIIQXXHEHHIO, N10A0-
TPEBY WJIM OXJaXIEHWIO, OPraHWU3OBBIBATH ONTUMAILHOE BO3JlyXopacti-
PEIENIEHHE C monayeil BO3oyXa HEMOCPENCTBEHHO K pabounuMm MecTawm;
YJIaBJIMBATE BPENHBIE BBUIEICHHUS HEMOCPEACTBEHHO B MECTAX HX obpasoba-
HUS M TPENOTBpALUATh UX paclipoCTpaHEHHe 110 BceMy 00beMy MOMEILEHUS;
OYMLIATL 3arpsASHEHHBIA BO3MYX Mepen BEIGPOCOM €ro B atMocdepy. K
HELOCTaTKaM MEXAHUYECKOH BEHTHISILMK CIIEAYET OTHECTH 3HAYUTEJIbHYIO
CTOUMOCTb €€ COOPYXKEHHS M IKCILTYaTALlMH, a TaKKe HEOBXOIUMOCTh
NMPOBEACHUA MEPONIPUATHI MO CHUXEHHUIO LIyMa.

CucreMbl MexaHuYeckoit BEHTWIALMY TOAPA3RENAIOTCA HA 0OLIE00-
MEHHDIE, MECTHBIC, aBapDUIHBIE, CMELIAHHBIE U CHCTEMBI KOHIULIHOHUPO-
BaHMUS.

Obweobmennas eenmunsyus — sra CHCTEMA BEHTHJISILIMKM, KOTOpas Npef-
HasHayeHa Ui MOJayM YMCTOro Bo3dyxa B NOMEILEHHEe, ACCUMUISLING
M30bITOYHOIA TEMNOTHI, Blary u BPEAHBIX BEILECTB MoMelUeHHi. B nocien-
HEM CIly4ae OHa MNPUMEHSETCS, €CIH BpemHble BBIIETIEHUS MOCTYNAIOT
HENOCPEACTBEHHO B BO3/lyX MTOMELUEHMS, a paGoYMe MecTa He dukcuposanm
U pacrioylaralotcs 1o BceMy MoMelleHUIo.

O6bI4HO 06DBEM Bo3Jtyxa Ly, MOfaBaeMoro B moMeLeHue NpU ob11e06-
MEHHOW BEHTWJISILIMU, paBeH obbemy Bosayxa L,, ynarsemoro u3 noMenie-
Hus. OnHaKo B psme ciyyaeB BO3HMKAeT HEOOXCOMMOCTb HApYLIUTh 3TO
paBeHcTBO (puc. 2.2). Tak, B 0c060 YMUCTHIX LeXax 3JIEKTPOBAKYYMHOIO
TIPOM3BOLCTBA, JUISI KOTOPBIX GOMbLIOE 3HAYEHUE HMeeT OTCYTCTBHUE NbUIH,
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obbeM IMPUTOKA BO3dyXa Jieaercs
fonplie 0ObeMa BHITAXKKH, 32 CYET
Yyero co3faeTcs HEKOTOPBIN U30BI-
TOK [OaBjieHUs B MPOU3BOACTBEH-
HOM MOMELIEHHH, YTO HCKIIOYaeT
nonagaHue MbUTH U3 COCEAHUX TO-
MeleHuit. B obiieM ciyyae pasHu-
La MexJ1y oobeMaMul IPUTOYHOTO U
BBITSKHOTO BO3jyXa HE€ OJIXKHa
npespiars 10...15 %.

Tlo cmocoby mojayu M ymaie-
HUA BO3AyXa pa3NUyaloT YeThIpe
cxeMbl 001IeOOMEHHOI BEHTWIS-
uuu (puc. 2.3): MpUTOYHAsA, BBITSX-
Has, TPUTOYHO-BBITSXHAA U
CHCTEMBI C PELTUPKYISILUHA. ITo npu- Puc. 2.3. CxeMbl 06iLie0OMEHHON BEHTWHILIMK:
MOYHOU cucmeme BO3AYX NNOAAETCA B a — nputoyHas Bewrwisuus (IIB); 6 — BuITsXHas
[IOMeLIEHHE OCIIE MOATOTOBKH €T0 ﬁﬁ;ﬁ”g‘;’;ﬁgg}l’ﬂﬁgﬁ"pmwm'““‘T’D““a" BeHTH-
B MPUTOYHOM Kamepe. B momerie-

HUY [IPY 3TOM co3JaeTcsl U3OBITOY-

Hoe JaBjIeHHe, 3@ CYeT KOTOPOTO BO3AYX YXOMUT HapyXy Yepe3 OKHa, ABEPH
win B Apyrue nometueHus. [IpuTouHyio cucteMy NPUMEHSIOT LIS BEHTH-
JISILMM TIOMEIEHWI, B KOTOPBIE HEXENATeIbHO MONafaHue 3arps3HeHHOTO
BO3IyXa U3 COCEIHHUX MOMEIIEHNH UM XOTOAHOTO BO3AYXa H3BHE.

YCTaHOBKM TIPUTOYHOM BeHTWIALMK (puc. 2.3, a) OOBIYHO COCTOAT M3
CIIEYIOIHMX 3/IEMEHTOB: BO3yX03a60pHOTO YCTPOHCTBA 1, BO3IYXOBOJIOB 2,
110 KOTOPBIM BO3IyX MOJaeTcs B MoMelleHue, QpuIbTpoB 3 [ns OYMCTKHM
BO3JlyXa OT IbUIM, KaiopudepoB 4, B KOTOPBIX HONOTpeBacTCs XOJIONHBIH
HAPYXHBIN BO3TYX; MOBYAUTENS ABMXEHHS 5, YBIAKXHUTENA-OCYILIUTENA 6,
[PUTOYHBIX OTBEPCTHI MM HACAIKOB 7, Yepe3 KOTOphIE BO3AYX pacIIpele-
NiieTcs o INoMellleHHio. Bo3ayx U3 rnoMeuleHus yaajsieTcsl 4epe3 HeruioT-
HOCTHM OrpaXIaiolX KOHCTPYKLMH.

Boimaxchas cucmema NIpedHa3HauUeHa Ul yAaTeHUs BO3oyXa M3 IOMe-
wenus. [Ipy 3ToM B HeM cO3JaeTcs MOHMXKEHHOE NaBlCHUE, M BO3IMYX
COCEIHMX TIOMEILEHU I WX HapyXHbIi BO3AYX MOCTYNaeT B JaHHOE NTOME-
HIeHHE. BRITSKHYIO CUCTEMY 11€71eco00pasHO MPUMEHSTh B TOM ClTy4ae, €Clii
BpE/IHbBIE BhUIENEHHUS B JAHHOM IIOMELIEHUH He JOJKHBI PACIIPOCTPAHATHCA
Ha coceiHKe, HATIPUMEp, UTst XAMUYECKUX U OHOOTHYECKHUX JabopaTropuil.

VYCTaHOBKU BBITSKHOM BeHTUASAUMH (pUC. 2.3, 6) COCTOAT U3 BBITAXKHBIX
OTBEpCTHil WM HACAIKOB &, YEPE3 KOTOPbIE BOMYX YAAISIETCA U3 [TOMELLC-
HHUS1, TOOYAMTENSA ABUXEHHS 5, BO3NYXOBOIOB 2, YCTPOWCTB [JIs1 OYMCTKU
BO3lyXa OT NbUIM WM [a30B 9, YCTAHABIUBAEMbIX [UTs1 3a1LHUTHI aTMocdepsl,
M YCTpoiicTBa Utsi BeiOpoca Bosayxa 10, KOTOpOE pacriofiaraercs Ha 1..1,5 M
BbIiIE KOHbKA KpblM. YMCTBIA BO3AYyX MOCTYMAeT B MPOM3BOACTBEHHOE
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TIOMEIIEHAE YEPE3 HENIOTHOCTH B OTPAXIAIOIIMX KOHCTPYKLIMSX, YTO
ABJIAETCS HEOCTATKOM JJaHHOM CHCTEMBI BEHTWIALIMM, TaK KAaK HEOPraHu-
30BaHHBIN NPUTOK XOJNOJHOTO BO3AYXa (CKBO3HSIKM) MOXET BBI3BATH npo-
CTyIHbIE 3a60NeBaHUs.

Hpumouno-esimaxcnas éenmusayus — Hanbonee pacIipocTpaHeHHas CH-
CTEM, TIPH KOTOPO# BO3AYX ITOAAETCS B IOMELLEHHUE IIPUTOYHON CHCTEMO,
a YAQIAETCS BBITSKHOM; CHCTEMBI paboTAIOT OJHOBPEMEHHO.

B oTnensHBIX coyuasx At coKpaleHns 9K CILTyaTAMOHHbIX pacxonoB
Ha HarpeBaHME BO30yXa MPUMEHAIOT CUCTEMBI BEHTWISALMH ¢ YACTUYHOLM
peyupkyrayueii (puc. 2.3, 6). B HuUX K nocrynaiouemy CHapyXH BO3IYyXY
NOAMCIIHBAIOT BO3AYX, OTCACHIBAEMBIN M3 NoMeIueHus /7 BBITSXHOI CHc-
Temoil. Konmyectso cBexero u BropuyHoro Bosayxa PEryIMpPYIOT KilanaHa-
Mu 11n 12. Cexas TOpLMs BO3yXa B TAKHX CUCTEMAX OOBIMHO COCTAR/ISET
10...20 % ob1ero KoMYecTBa MIOAABAEMOTO Bo3ayxa. CHcTeMy BEHTWISILIUM
C PELMPKYIISIUMEH Pa3PELIAeTCsl UCTIONb30BATh TOBKO IS TEX ITOMELLEHHUI,
B KOTOPBIX OTCYTCTBYIOT BBIIENICHHUSI BPEAHBIX BEIECTB WIH BBIACIITIOILMECS
BELIECTBA OTHOCATCSA K 4-My KJIacCy OlIaCHOCTH, ¥ COLEPXAHHSI HX B BO3LYXE,
TTI0JaBacMOM B MIOMELIICHHE, He MpeBbllaeT 0,3 oT NMpeaeapHo JOMYyCTHMBIX
KoHuexTpauui. IlpuMeneHne peLUpKyIALMM He DOMYCKAeTcs B 3MAaHMUSX
YYEOHBIX 3aBeIEHHI U B TOM CIIyyae, ECJIH B BO3AYXE MOMELLEHHMIL colep-
Xarcst 60JIE3HETBOPHbIE GAKTEPHH,. BAPYCHI WM UMEIOTCS PE3KO BBIpaXeH-
HbI€ HETIPUSATHBIE 3aITaxy.

CylecTBeHHOE BIMSAHHE HA napaMeTphl BO3NYIIHOW cpeabl B paboyeii
30HE OKA3bIBAIOT NMPABWIbHAS OPraHM3aLMs U YCTPOMCTBO MPUTOYHBIX U
BBITSDKHBIX CHCTeM. EC/IH IUTOTHOCTS BBIIENSIOLINXCS TA30B HUXE IUIOTHO-
CTH BO3JlyXa, TO YI&IEHHE 3arpss3HEHHOTO BO3yXa IPOMCXOIMT B BEPXHEH
30HE, A Mojlaya CBEXEro — HerocpelCTBeHHO B pabouyio 3oHy. [Ipu Bhine-
JICHHH ra3oB C IVIOTHOCTBIO GoNbllieli INIOTHOCTH BO3AYXa M3 HIKHEH YacTH
nomemeHus ynansercs 60...70 u us Bepxueit yacty 30...40 % 3arpsi3HeHHOro
Bo3lyxa. B noMenieHHsIX co 3HAYMTETBHBIMY BBLIENTEHHSIMH BJIATH BHITSOKKA
BJIXXHOTO BO3AyXa OCYILECTBIIAECTCS B BEPXHEH 30HE, a IMOJAYA CBEXErO B
konuyectse 60 — B paGouyio 30Hy u 40 % — B BEPXHIOIO 30HY.

Pacyer notpe6GHoro Bo3ayxoobmena NpH 061e0OMEHHOM BEHTWISIIUM
TIPOU3BOIAIT, MCXONSI U3 YCIOBHIi TIPOM3BOACTBA M HATUYMSA U3OBITOYHON
TEIUIOTHI, RIATH U BPEOHBIX BewlecTs. Ui KauecTBEeHHOM OeHKH 3ddek-
THBHOCTH BO3/yX00OMeHa PUMEHSIOT IOHSTHE Kpamuocmu 8030yxoobmena

» — OTHOUICHHE KOJIMYECTBA BO3[yXa, MOCTYMAIOLIETO B ITOMEILEHHE B
euHULY BpeMenu L (M*/4), K 0GbeMy BEHTIIMPYEMOTO OMENIeHus V, o).
Tlpu NpaBUIBHO OPraHM30BAHHOM BEHTHISINH KPaTHOCTb BO3AyX000MeHa
Ao/mkHa 66Tk B npenenax 1...10.

TIpn HopMaTbHOM MHKDOKITMMATE H OTCYTCTBHM BPEAHBIX BBIIEIEHH
KOJIMYECTBO BO3AYXa MpH OGLIEOOMEHHOH BEHTWIAUMM NPUHUMAIOT B
3aBHCHMOCTH OT 06beMa NTOMEIIEHHs, MPUXOASLIETOCS HA OZHOTO paboTa-
jo1liero. B IpoH3BOACTBEHHBIX TOMEILEHHAX ¢ 06BEMOM BO3[yXa Ha K&XIOro
paboraiowero ¥'< 20 m® pacxox BO3JiyXa Ha oxHoro pabortarouero L; moji-
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skeH 6T He MeHee 30 M*/4. B nomemennu ¢ ¥'=20..40 M* Ly >20 M’/
B nomemenusix ¢ V> 40 M® ¥ NpM HAIMYMH €CTECTBEHHOH BEHTWIALHM
BO3IyX0OOMEH HE paccuMThIBAIOT. B ciyyae OTCYTCTBUA €CTECTBEHHOM
BEHTWISALIMY (TepMeTHYHBIE KaOMHBI) PACXofl BO3yXa Ha OXHOrO paboraro-
LIEro JOJDKEH COCTABRIATh MeHee 60 M’ /4. HeobxomuMblit Bo3myxoo6MeH
JUIST BCero IPOM3BOJCTBEHHOTO TOMEIUEHHs B IIEJIOM ONpENENsioT IO
dopwmyne:
L= nL.-,

rAe 1 — YUCIO paGoTAIoIIMX B JAHHOM NMOMEIIECHUH.
[p1 ompeneneHuM HEoOXOAMMOTO BO3AYX00OMEHa L mnsa ynaneHus
BpEIHBIX MApOB ¥ ra30B HCIOMB3YIOT YPaBHEHHE

L = Gyp/(TNAK—crp),

rae G,, — Macca BPEIHBIX BHUIETCHUH B MOMELIEHHH, mr/q; TIIIK — mpe-
JebHO IOMyCTHMAs KOHLEHTpALMs BEIIECTBA B BO3Ayxe pabouei 30HBI,
MT/M’; Gy, — KOHIIEHTPALMS BELECTBA B IPUTOYHOM BO3ZyXe, mr/m’. Kon-
HeHTpalysl BPEeAHBIX BEIIECTB B NPUTOYHOM BO3MyXe NOJDKHA OBITH IO
BO3MOXHOCTH MUHMMAIbHOM U He mpessiuats 0,3 TIK.

Tpy oIHOBpPEMEHHOM BBIIEIEHNH B paboyylo 30HY BPEAHBIX BELIECTB,
He 06J1afaloNIMX OJHOHANPABIEHHBIM IEHCTBMEM HAa OpPraHM3M YeIoBeKa,
HeOGXOAUMBIA BO3XYX00OMEH NPMHUMAIOT IO HANOOMbIIIEMY KOJTHYECTBY
BO3Iyxa, MOJYJEHHOMY B Pacyerax /il K&KIOro BPEAHOTO BEIIEeCTBA.

[1py1 OXHOBPEMEHHOM BBIIENIEHMH B BO3IYX paboyei 30HbI HECKONBKIX
BpeIHBIX BELUECTB ONHOHAMPABRIEHHOTrO AeHCTBUs (TPHOKCHA CEpBI M IH-
OKCHMI CEphl; OKCHIBI a30Ta COBMECTHO C OKCHIOM YTIJIEpona H Ip.) pacyeT
06111e06MEHHOI BEHTWISALIUK HAIEXUT NPOM3BOAUTD IyTeM CYMMHpPOBa-
HUS1 06BEMOB BO3yXa, HEOOXOMMMBIX U pa3baBIeHus KaKIOro BelecTBa
B OTIEJIBHOCTH O €ro YCJIOBHBIX HpENeTbHO NOMyCTHMBIX KOHIIEHTpallui.

C MOMOIIBIO MecmHoil 6eHmuAAyuY HEOOXOMMMBIE METEOPOIOTHYECKIE
1apaMeTphl CO3/AI0TCS HA OTAEBHbIX paboyiX MECTax. IInpokoe pacrnpo-
CTpaHeHHe HAXONMT MECTHAS BBHITSDKHAS JIOKAIM3YIOIIAs BEHTUILALMA, OC-
HOBaHHAsl HAa MCIIONB30BAHUM OTCOCOB OT YKPBITHH. ,

KOHCTPYKLMH MECTHBIX OTCOCOB MOTYT OBITh NOTHOCTBIO 32KPBITHIMY,
ITONYOTKPHITHIMA WJIK OTKPBITBIME (pHC. 2.4). HauGonee 3ddeKTMBHBI
3aKpHITHIE OTCOCHl. K HUM OTHOCATCS KOXYXH, KaMephl, [EPMETHIHO WM
TUIOTHO YKPHIBAIOLIME TEXHONOTMYECKOe 0GOpYyNOoBaHHE (puc. 2.4). Ecim
TaKde YKPHITHS YCTPOMTH HEBO3MOXHO, TO MPUMEHSIOT OTCOCH € HACTH~
HBIM YKPBITHEM WM OTKPBITHIE: BHITSKHBIE 30HThI, OTCACHIBAIOIUEC TAHENH,
BBITSDKHBIE 1IKadbI, GOPTOBHIE OTCOCH U AP. :

OnvH U3 caMbIX MPOCTBIX BUNOB MECTHBIX OTCOCOB — BbIMANCHOI 30HM
(cM. puc. 2.4). OH CIyXHT JUlsl YIaBJIUBaHUA BPEIHBIX BELICCTB, MMEIOIIMX
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Puc. 2.4. YerpoiictBa MeCTHON BEHTIISILIUM:

Nt
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AL

a — yKkpbITHe-600c; 6 — GoproBbIe 0TCOCH (/ — OHOBOPTOBHI, 2 — IBYX6OPTOBHIIT); ¢ — GOKOBBIE OTCOCH
(7 ~ onHocTopoHHMIA; 2 — yrmoBoit); 2 — oTcoc of paboyux CTONOB; 9 — OTCOC BHTPAXHONO THMA, € —
BBITSDKHbIE 1WKadk! (] — ¢ BEPXHHM 0TCOCOM; 2 — C HIXHHM OTCOCOM; 3 — ¢ KOMOGMHMPOBaHHBIM OTCOCOM);
2 — BBITSDKHBle WKadbl (/ — npsaMoit; 2 — HAKIOHHBII)

MEHBIIYIO TUIOTHOCTD, Ye€M OKDYXAIOLUMA BO3AYX. 30HTHI YCTAHABIMBAIOT
Hal BaHHAMH Da3TUYHOTO HA3ZHAYEHMS, 3JIEKTPO- M MHIYKIIMOHHBIMH
eYaMu 1 Hall OTBEPCTHSAMH UIS BBITYCKA METAUIA U IIUIAKA M3 BarpaHoK.
30HTBI IENAIOT OTKPBITHIMU CO BCEX CTOPOH M YaCTHYHO OTKDBITBIMHU: C
OHOH, IBYX M TpeX cTOpoH. DddHeKTHBHOCTL paboThl BHITSIKHOTO 30HTA
33aBUCHT OT pPasMepOB, BHICOTHI ITOABECA U YIJIa €T0 pacKphITHs. YeM Gonpiire
Pa3sMEpBL ¥ YEM HUXE YCTAHOBJIEH 30HT HaJl MECTOM BbLIECHHS BEILECTB,
TeM OH 3¢ dexruBHee. Hanbonee pasHoMepHOe BcachiBaHHE obecriedrBa-
€TCsl MPH yTJIe PacKphITHA 30HTa MeHee 60°.

Omcacwieaiowjue naneau IPUMEHSIOT UL YIANTEHHUS BPENHBIX BbLIEJIE-
HUH{, YBJIEKaeMbIX KOHBEKTUBHBIMH TOKaMH, [IPH TAKMX PYyYHBIX OMEPALMsX,
KaK 3JIEKTpOCBapKa, Mnaiika, ra3oBas cBapKa, pe3ka MeTaLia U T. 1.
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Bumaxcuvie wxagy — Haubomee 3¢ eKTUBHOE YCTPORCTBO MO CpaBHE-
HUIO C IPYTHMH OTCOCaMH, TaK KaK IIOYTH ITOJHOCTBIO YKPBIBAIOT HCTOYHHK
BbLIENeHNs] BpelHbIX BelnecTB. HezakphIThIMU B HIKadax ocraloTcs JHIIb
MpoeMbl U1 OGCTyXUBAHUSA, YePe3 KOTOPhIEe BO3AyX U3 OMEILECHHUSA IOCTY-~
nmaet B mkad. @opmy mpoeMa BHIOMPAIOT B 3aBMCHMOCTH OT XapakTepa
TEXHOJIOTUYECKUX ONepaliuii.

Heo6xoauMBiii BO3AyX00OMEH B YCTPOMCTBAaX MECTHOM BBITSIXHOM BeH-
TWISILMH PACCUMTHIBAIOT, UCXOHS U3 YCIOBMS JOKAIM3AUMM MpPUMECeH,
BBLIE/SIOLIMXCS M3 UCTOYHHKA obpazoBanus. TpeGyeMblit yacoBoi o6beM
OTCACHIBAEMOI0 BO3IyXa ONpPENENSIOT KaK NPOU3BEIEHHE IJIOLATH TpUEM-
HBIX OTBEPCTHIt OTCOCa Ha CKOPOCTh Bo3lyXa B HMX. CKOpOCTb BO3/lyXa B
MpoeMe OTCOCa 3aBUCHUT OT KJIacca ONACHOCTH BELIECTBA M THIIA BO3YXO-
NPMEMHHMKA MECTHO#M BEHTWISALMK ¥ u3Menstercs ot 0,5 1o 5 m/c.

Cmewannan cucmema 6eHmuAAuuY SIBASICTCSl COYETAHMEM 3SJIEMEHTOB
MECTHOM U 06111e06MEHHON BEHTWIALIMKA. MecTHast CHCTeMa YAISIeT Bpell-
HBIE BelleCTBA M3 KOXYXOB M YKPBITHH MamuH. OXHAaKo 4acTh BPEIHBIX
BELLECTB Yepe3 HETUTOTHOCTH YKPBITHIA IPOHMKAET B IOMEIIeHUe. DTa YacTh
yrasieTcs: o61eoOMeHHOMN BEHTHISILIME .

Asapuiinas eenmuaayus NpelyCMaTpUBAETCS B TeX MPOM3BOACTBEHHbIX
MOMELIEHUSIX, B KOTOPHIX BO3MOXHO BHE3alHOE IOCTYIUIEHHE B BO3AYX
GOJIBILIETO KOJMUYECTBA BPEIHBIX MU B3pHIBOONACHBIX BEHICCTB.

Konauunonnposanue. sl co3flaHus ONTHMAIBHBIX METEOPOJIOTHYe-
CKHMX YC/IOBMH B IPOM3BOACTBEHHBIX M XWJIBIX MMOMELICHMsX, B CajllOHaX
TPAHCIIOPTHBIX CUCTEM MPHMEHSIOT Haubonee COBEPIUIEHHBIH BUI BEHTH-
JISILMU — KOHIULMOHNpOBaHHE Bo3NyXa. KOHAHMHOHHPOBAHHEM
BO3AYXa Ha3bBaeTCs €ro aBTOMAaTHYecKast 06paboTka ¢ LENbIo oaaep-
XaHHS B MOMEILEHUsX 3apaHee 3aJaHHBIX METEOPOJOTHYECKHMX YCIOBHH
HEe3aBUCHMO OT U3MEHEHHS HAPYXHBIX YCIOBUN U PEXXKHMOB BHYTPH ITOME-
weHus. [Ipyn KOHIUIIMOHUPOBAHUY aBTOMATHYECKH PETYTHPYETCSA TEMIe-
paTypa Bo3IyXa, €ro OTHOCHTENbHAs BJIQKHOCTH M CKOPOCTb NOAAYM B
MoMellleHHE B 3aBUCUMOCTH OT BpeMEHU rojia, HapyXHBIX METEOPOJIOTHYE-
CKMX YCJIOBUIM M XapakTepa TEXHOJOTMYECKOIO Mpolecca B MOMEIICHUH.
Takue mapaMeTpbl BO3/lyXa CO3AIOTCS B CIELHAIBHBIX YCTAHOBKAX, Ha3bl-
BaeMbIX KOHIMLIMOHEpaMHu. B psizie cirygaeB noMuMMo obectiedeHUs CAHUTapHbIX
HOpPM MMKPOKJIMMATa BO3yXa B KOHAMILIMOHEPaX MPOUIBOIAT CIIELMATBHYIO
06paboTKy: HOHM3ALMIO, I€3010PaLMIO, O30HUPOBAHKE U T. II.

KOHIMLMOHEPHI MOTYT GBITh MECTHBIMM (/151 0OCITyXKMBaHHs OTAETbHBIX
TIOMEIIEHUH) U LEHTPAIBHBIMU (JUIs1 OGCTYXHUBAHUSI HECKOJIDKUX OTACTb-
HbIX ToMelleHuit). TIpuHIMnUaIbHas cxeMa KOHIULMOHEPA MPeCTaRIeHA
Ha puc. 2.5. HapyxHbli Bo3iyx odvHILAeTcsi OT MbUIM B duwpTpe 2 M
nocTynaer B Kamepy /, Tie OH CMELIMBAETCS C BO3AYXOM M3 MOMEILEHMSA
(nipu peumpkynsuuy). Ipoiins yepes cTyneHb NpeiBapUTEIbHON TEMIIEpa-
TypHOil 06paGoTKM 4, BO3AYX NOCTymaer B kKamepy [/, rlie OH NMPOXOXHT
crenuaTbHYI0 06paboTKy (IIPOMBIBKY BO3IyXa BOJOM, 0GecredynBarollyio
3aJaHHBIE TIapaMeTphl OTHOCUTENLHOM RIAXHOCTU, U OUUCTKY BO3/yXa), U
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Puc. 2.5. CxeMBl KOHAMLMOHepa:

1 — 3a6opHnmiit BoanyxoBon; 2 — GUALTP; I — COEMMHUTEILHBII BOANYXOBOX; 4 — Konopudep; 5 — dopcyH-
KH BO3JIyXOOUMCTKH; 6 — KaIUIeyNOBHTeNb; 7 — Kasopudep BTOpoit CTyMeHH, & — BEHTWISTOD; 9.— OTBOA-
HOWH BO3OyXOBOJ

B Kamepy /11 (remniepatypHast o6pa6otka). IIpu TemneparypHoit o6paGoTke
31MMO# BO3MYX IOAOIPEBAETCS YaCTHYHO 32 CYET TEMIEPATYphl BOIBL, IO-
crynaioiei B GOpPCyHKH 5, H YaCTHYHO, NPOXO.s yepe3 Kanopudepnr 4
7. JletoM Boszyx oxytaxmaeTcs YaCTHYHO Hofaveit B KaMepy /7 ox1axIeHHO#
(apTe3naHckoi) BOAbI, U ITABHBIM 0GPa3oM B UTOTE pabOThI CIIEUHMATBHEIX
XONOAWIbHBIX MalIMH.

KoHnuunoHnpoBaHue Bo3yxa UrpaeT CyLIECTBEHHYIO POJIb He TOJBKO
C TOYKH 3pEHHUS OE30MACHOCTH XU3HENEATETbHOCTH, HO U BO MHOTHX
TEXHOJIOTHYECKUX MpOoLEccax, IIpHU KOTOPBIX He JONYCKAIOTCA KoneOaHUs
TEMIIEPATYpbl U BIAXHOCTH Bo3dyxa (0COGEHHO B pPaaMO3JIEKTPOHHKE).
IToaToMy ycTaHOBKM KOHIMLIHOHMPOBAHMUS B MIOC/IEAHME TONBI HAXOISAT BCE
Gonee WHPOKOE NPUMEHEHHE HA NPOMBILLIEHHBIX TIPEIPHATHSAX.

2.5. KOHTPOJIb ITOKA3ATENEN# MUKPOKJIHMATA

WUsmepenus nokasareneit MUKpOKIMMATa MPOBOISAT B paboyeit 30He Ha
BBICOTe 1,5 M OT moJIa, MOBTOPSAISI MX B PAa3MYHOE BpEMs IHS M TOXa, B
PpasHble MEPHOIBI TEXHOJIOTHYECKOro Ipolecca. M3Mepsior teMmmeparypy,
OTHOCHTEJNIBHYIO BJIQXHOCTb H CKOPOCTb IBHXEHHS BO3IyXa.

TSl M3MEPEHHSI memnepamyps. U OMHOCUMENbHOIE 6AANCHOCHY BO3LYXA
MCITONB3YIOT aCUPALIMOHHBIA MCHXpoMeTp AcMaHa (puc. 2.6). OH cocTouT
M3 JIByX TEPMOMETPOB. Y OJHOrO M3 HUX PTYTHBI# pe3epByap MOKPHIT
TKaHbIO, KOTOPYIO YBJIQKHAIOT ¢ MOMOLIBI0 nunerkd. Cyxoit TepMOMETp
NOKas3bIBaeT TeMneparypy Bosnyxa. [lokasaHus BiaxHoro TepMomeTpa 3a-
BHCAT OT OTHOCUTEIbHOM BJIAXHOCTH BO3/IyXa: TEMIIEpATypa €ro TEM MeHb-
e, YeM HHXE€ OTHOCHUTENBHAs BIaXHOCTb, MOCKOJIBKY C YMEHBILUECHHEM
BJIAXXKHOCTH BO3PACTAET CKOPOCTh MCIIAPEHHS BOILI ¢ YBIAXHEHHON TKAHU
Y MOBEPXHOCTDb pe3epByapa oxnaxnaercs 6o1ee MHTEHCHBHO.
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YT106H MCKIIOUUTE BIMSAHHME MOABHXK-
HOCTH BO3ZyXa B IOMELICHHH Ha TOKas3a-
HUS BJIAXHOTO TepMOMeTpa (ABHXKEHHE
BO3/yXa ITOBBIILAET CKOPOCTb MCHAPEHMS
BOJIBI C TOBEPXHOCTH YBJIAXHEHHOHN TKaHH,
4TO BENET K JIOTIONHHUTEIBHOMY OXJIaxie-
HHUIO PTYTHOTO GALTOHA C COOTBETCTBYIO-
LM 3aHHXEeHHEM H3MepAeMOil BeTMYMHEL
BJAXXHOCTH IO CPABHEHMIO C €€ UICTUHHBIM
3HaYeHHeM) o6a TepMOMETpa MOMELIEHBI
B MeTAJUIMYEeCKHe 3alluTHhIe Tpyoku. C
LIEJIBIO MOBBILIEHHS] TOYHOCTH U CTabUIb~
HOCTH TIOKa3aHWi npubopa B Impolecce
H3MEPEHHA TEMIEPATYPhl CYXUM M BIIaX-
HBIM TEpMOMETpaMH d4epe3 obe TpyOKu
MPOIYCKAIOTCSA MOCTOSHHBIE MIOTOKH BO3-
JlyXa, co3apaeMble BEHTWISTOPOM, pa3Me-
IIEHHBIM B BepxHeil yacTu npubopa.

IMepen u3MepeHHEM B CIELMATBHYIO
ITUTIETKY HAaOUpaIOT BOAY M YBJIAXHSIOT €€
TKaHeBYI0 000I0UKY BIaXHOTO TEPMOMET-
pa. I1pu 3ToM npubop AepXKar BEPTUKAIb-
HO, 3aTeM B3BOIST YACOBOM MEXAHU3M H
yCTaHaBAMBAIOT (ITOXBELUMBAIOT WM YIED-
XHBAIOT B PYKE) B TOUKE U3MEPEHUA.

Yepes 3...5 MMH IMOKa3aHMS CyXOro U
BIIQXXHOIO TEPMOMETPOB YCTAHABIIMBAIOTCS
Ha onpefeleHHbIX YPOBHAX, 10 KOTOPHIM
C TIOMOIIBIO CTIEITHATHEHBIX TAOIHI paccyu-
THIBAETCS OTHOCHTENBHAA BIZXKHOCTh BO3-
Iyxa.

Cxopocmb dsucerus 6030yxa U3Mepsi-
eTcd ¢ MTOMOIBI0 aHemomempog (puc. 2.7).
TIpy cKopocTH IBMXEHHS BO3[yXa CBBILIE
1 M/c MCHONB3YIOT KpBUIBYATLIE WIM Ya-
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Puc. 2.6. IlcuxpoMerp AcMaHa:

1 — Metayyeckue TpyOKH, B KOTOPHIX T10-
MEIAIOTCSl pe3epByaphl TEPMOMETPOB; 2 —
TepMoMeTphl; 3 — acmmupartop; 4 — Npeno-
XpaHUTEND OT BeTpa; 5 — NMHUIIETKA I CMa-
YMBaHKS BIAXHOTO TEPMOMETpa

LLIEYHBbIE AHEMOMETPBI, IPH MEHBILIHX CKOPOCTSIX — TEPMOAHEMOMETPHI.
TMpuHIMN AeACTBUA KPHUIBYATOTO M YalIeYHOro aHEMOMETPOB — Mexa-
Huueckuii. ITox BosieiicTBHEM a3poIMHAMUYECKOH CMJIBI ABHXYLIErocs
MIOTOKA BO3/lyXa pOTOp mpubopa ¢ 3aKpeIUIeHHBIMM Ha HEM KpBUIbIMH
(TUTACTMHKAMM) HauMHAET BPAILATHCS CO CKOPOCTHIO, BEIMYMHA KOTOpOH
COOTBETCTBYET CKOPOCTH Haberaioniero motoka. Yepes cucreMy 3yO4arhix
KoJIeC OCh COeIMHEHA ¢ IOABMXHBIMU cTpenkamu. LleHTpanipHas cTpenka
[OKA3bIBAaeT €ANHULBI M JECATKH, CTPENIKH MeNKuX 1ndep6aaroB — COTHH
M Thlcsuyu peneHuid. C MOMOILBIO pacmoNiokeHHOro cOoKy peryara MOXHO
OTKITIOYMTD OChb OT MEXaHH3Ma 3y0UaThIX KoJieC WIIN MOIKIIOUMTD €€.
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Ilepen n3mepeHueM 3a-
MUCHIBAIOT MOKA3aHHA IH-
¢epbsaToB NMpH OTKIIOYEH-
Ho# ocu. IIpubop ycraHas-
JIUBAOT B TOYKE H3Mepe-
HUSI, © OChb C 3aKperuieH-
HbIMM HAa Heil KpBUIBIMH
HayuHaeT Bpawarbcs. Ilo
£ Sy N [ CEKYHIOMEPY  3aceKaroT
\_,\———L/% B BpeMsl M BKJTIOYAIOT MpH-

i 6op. Yepes 1 MuH aBHXe-
HUEM pblyara ocb OTKITIO-
4ai0T ¥ CHOBA 3aIIMCHIBAIOT
Mmoka3aHusi. PasHocTp mo-
Ka3aHui npubopa nensaT Ha
60 (4rcno cexyH B MUHYTE)
IUTsl OTIpEAESIEHUSI CKOPOCTH
BpallleHUS] CTPEJIKH — KO~
@ — KPbUIbYATBIN; 6 — JallleyHbli JIMYECTBA IIPOXOOIHUMBIX €10

nenenuii 3a 1 c. ITo Haitnen-
HOW BEIMYMHE C TOMOLLBIO IIPUIAraeMoro K npubopy rpacuka onpeaensior
CKOPOCTb IBUXCHUSA BO3lyXa B CCKYHIY.

Jns M3MepeHHss MalblX CKOPOCTEH ABMXKEHHs BO3lyXa MCIIOAb3YIOT
TEPMOAHEMOMETP, KOTODBIl IMO3BOJNSET TAKKE OMNpeleSsATh TeMIIEPATypy
Bo3nyxa. IIpMHLMN M3MepeHUst OCHOBAaH HAa M3MEHEHHH 2JIEKTPUYECKOTO
COMPOTUBJICHUS YYBCTBUTENIBHOIO SJIeMeHTa Ipubopa MpH H3MEHEHUH
TEMIlepaTyphl U CKOPOCTHU BO3AyXd. 110 BEXMYMHE 3IEKTPHUUYECKOIO TOKA,
U3MeEPSIEMOro ralbBAHOMETPOM, ONPEJEIISIOT C ITOMOIIBIO TAOIUIL CKOPOCTh
JBMIKEHHUS TOTOKA BO3MyXa.

Puc. 2.7. AHeMOMeTpHI:

2.6. OCBEIIIEHHUE

OcHoBHble CBETOTEXHHYECKHE XapakTepHCTHKH. OLYyIIEHHE 3peHUs
NPOMCXOAMT MOJI BO3ACHCTBHEM CBETA, KOTOPOE MPEICTABISIET COBON ek~
TPOMarHMTHOE U3jlydeHKe ¢ LnHoi BoHbl (,38...0,76 MxMm. UyBcTBUTENB-
HOCTb 3pEHMS] MAKCHMAJIbHA K JIEKTPOMArHUTHOMY M3JIYYEHUIO ¢ JUTMHOIA
BofHbl 0,555 MKM (XKeNTo-3eNeHbIil 1IBET) M YMEHbIUAETCH K IpPaHMULAM
BUIMMOTIO CIEKTpA.

OcselleHne XapakTepu3yercsi KOJMYECTBEHHBIMH M KayeCTBEHHBIMHU
nokasareasaMu. K KonMyecTBEHHBIM NOKa3aTeaM OTHOCATCS:

ceemogoii nomox @ — yacTh JIYYUCTOTrO NOTOKA, BOCIIPUHMMAEMAS de-
JIOBEKOM KdK CBET; XapaKTepu3yeT MOIHOCTh CBETOBOIO MANYYEHUs, N3Me-
psieTcst B TloMeHax (M),

cuaa ceema J — NPOCTPAHCTBEHHAS TUIOTHOCTh CBETOBOIO MOTOKA; OM-
pelessieTes Kak OTHOIEHHE CBETOBOTO NOTOKA AP, MCXOMSALIEro OT UCTOY-
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HMKa U paBHOMEPHO PACIPOCTPAHSAIOIIErocss BHYTPU 3JIEMEHTAPHOro Te-
JecHOro yrina AQ , K BeIMYHMHe 3Toro yria; J = AP/AQ; uamepsiercs B
KaHzgenax (Km);

oceewennocms E — NOBEPXHOCTHAS IUIOTHOCTh CBETOBOTO IOTOKA; ONi-
pefesseTcs KaK OTHOILEHHE CBETOBOTro MoToka AP, paBHOMEPHO Majaio-
LLIEr0 HA OCBELIAEMYIO NMOBEPXHOCTD, K €€ IUToamu AS M); E= AD/AS;,
n3MepseTcs B JTIOKCax (JIK);

apkocms L THOBEPXHOCTH TOJ YIIOM o K HOPMAJIM — 3TO OTHOILUECHHUE
CWJIBI CBeTa AJ,, U3y4aeMOii, OCBELIaeMOil WM CBETSIEACS ITOBEPXHOCTBIO
B 3TOM HampaBleHMM, K IUToIIany AS MpOeKUUH 3TOW MOBEPXHOCTH, Ha
[IOCKOCTb, NMEPNEeHINKYIAPHYIO K 3TOMy HampasieHuio; L = AJ/(AScoso)
u3MepsieTcs B KI - M.

JIisl KauecTBEHHOM OLIEHKM YCJIOBUI 3pUTENbHON PabOTHI HCIIONB3YIOT
TaKue MoKa3areau Kak (poH, KOHTpacT 00beKTa ¢ GOHOM, KO3(HULIMEHT
Ny/JAbCAllUM OCBEIIIEHHOCTH, CIIEKTPATbHBIA COCTAB CBETA.

@oH — ITO OBEPXHOCTb, HA KOTOPOil [IPOMCXOIUT pasMyeHue oObeK-
ta. MOH XapakTepu3yercsi ClIOCOOHOCTHIO MOBEPXHOCTH OTpaXarh Najiaio-
LM HA HEe CBETOBOM MOTOK. DTa crnocoGHOCTh (KO3PPULIMEHT OTPAKEHHS
p) ONpeaeNseTcs Kak OTHOLIEHHE OTPAXEHHOTO OT [TOBEPXHOCTU CBETOBOIO
noroka @, K MajalolieMy Ha Hee CBETOBOMY MOTOKY Drass P = Porp/ Pruay-
B 3aBMCHMOCTH OT L(BETA U (aKTyphl NIOBEPXHOCTH 3HAYEHHs KOAbPULIM-
eHTa oTpaxeHusi Haxomarcs B mpemenax 0,02..0,95; mpu p > 0,4 ¢oH
cunTaerca ceemibiM, pu p = 0,2...0,4 — cpeaHum u nipu p < 0,2 — TeM-
HBIM.

Konmpacm o6sexma c onom k — CTelleHb pasnuyeHust oGbekTa u go-
Ha — XapaKTepU3yeTcsl COOTHOLIEHHEM SIPKOCTe#l paccMaTpuBaeMoro oob-
eKTa (TOUKH, IMHUU, 3HAKA, MSITHA, TPEILWHBI, PUCKH WIH JPYTHX JJIEMEH-
toB) U doHa; k = (L,,—L,)/ Lo, cunTaercss OOoNbILNM, €CH k> 0,5 (o6BeKT
pesko Beulensiercss Ha ¢oue), cpeaHuM npu k= 0,2...0,5 (00BeKT M ¢dou
3aMEeTHO OTJIMYAIOTCS 10 SPKOCTH) U MaibiM 1ipu k < 0,2 (06beKT ciiabo
3aMeTeH Ha GoHe).

Kosgppuyuenm nyavcayuu oceeuwgenrocmu kg — 370 KpUTEpUH [JTyOMHBI
KoneOGaHUil OCBELLEHHOCTU B PE3Y/IbTaTe H3MEHEHH S BO BpeMeHH! CBETOBOTO
noroka:

kE = IOO(Emax_ min)/(zEcp)y

rae Eyux, Eminy Fep — MaKCUManbHOE, MUHUMATBHOE U CPEIHEE 3HAUCHUSA
OCBEIIEHHOCTH 33 TepHol KojxebGaHWil; IUIS TrasopaspsiHbIX JaMmmn Kg=
=25...65 %, /UIst OGBIYHBIX JAMI HAaKanuBaHus kg =7 %, JUIs raloreHHBIX
aMn HakanusaHua k=1 %. :

CucTeMbl H BHAb! ocBemenusi. IIpu ocBellleHMH IPOU3BOJICTBEHHBIX
[IOMEILEHUI HCTONb3YIOT ECTECTBEHHOE OCBELIEHHE, CO3/1aBaeMoe MPAMBI-
MY COTHEYHBIMH JIy4aMM ¥ paccestHHbIM CBETOM HEGOCBOA i MEHSIOILMMCH
B 3aBUCMMOCTM OT reorpaduyeckoil IUpPOTHI, BpeMeHM roia M CYTOK,
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CTeNeHU O6JaYHOCTH M MPO3PaYHOCTH arMocdepbl; HCKYCCTBEHHOE OCBe-
LIEHHE, CO3TaBaeMOe ITEKTPUYECKUMH UCTOYHHKAMU CBETA, M COBMELIEH-
HOE OCBEUICHHE, MPU KOTOPOM HEZOCTATOYHOE IO HOpAM ECTECTBEHHOE
OCBEIIEHHUE JOTIONHAIOT HCKYCCTBEHHEIM.

KoHcTpykTiBHO ecmecmeentoe oceewsenue nompasnensior Ha 60KoBoe
(onHO- M IBYXCTOPOHHEE), OCYIIECTBIISIEMOE 4EpEe3 CBETOBBIE MpPOEMBI B
HapyXHBIX CT€HAX; BEpXHee — Yepe3 CBETOBLIE MPOEMBI B KPOBJIE U Iepe-
KPbITHSX; KOMOMHHPOBAHHOE — COYETAaHHE BEPXHETO H GOKOBOTO OCBellle-
HHUSL.

B yyeGHBIX MOMEIEHHUAX IIPUMEHSAIOT 60KOBOE JIEBOCTOPOHHEE ecTecT-
BeHHOe ocselleHne. [Ipu wmpuHe moMelneHus Gonee 6 M 0OS3aTeIBHO
YCTpanBaThk NPaBOCTOPOHHUI ItoficBeT. HanmpagriieHHe 0CHOBHOrO CBETOBOTO
TIOTOKaA criepely ¥ C3ali OT yJalluxcs He JOIyCKaeTcs.

Hckyccmeennoe oceeujenue o KOHCTPYKTUBHOMY UCTIONHEHHIO MOXET
ObITb ABYX BHIOB — obliiee 1 KOMGMHUpOBaHHOE. CUCTEMY 06iyezo ocaeuye-
Hua TIPUMEHSIIOT B TOMEILEHMSIX, TIe MO BCell IUIOLIAIM BBITOJHSIOTCA
ONHOTHIIHBIE PaGoThl (JIMTEHHBIE, CBAPOYHbIE, rAIbBAHMYECKHE LEXH), a
TaKXe B aIMUHHUCTPATUBHBIX, KOHTOPCKUX U CKJIANCKHUX MOMELUEHHSX, B
KJ1accax M ayIUTOpHsX y4eOHbIX 3aBefeHHit. Pasnmnyaior obiuee paBHoMep-
HOe OcCBelUeHHe (CBETOBOM MOTOK paclpejessieTcss paBHOMEPHO MO Bceil
rromany 6e3 yyera pacrnonoxXeHHs paboyux MecT) U obliee JIOKATU30BaH-
HOe OCBeLleHUE (C Y4ETOM PACIONOXEHUs pabouux MecT).

IIpy BEIIOTHEHMH TOYHBIX 3PUTENBHBIX PaGOT (HANMPUMeEp, CIIECAPHBIX,
TOKAapHBIX, KOHTPOJIBHBIX) B MECTax, Iiae obopyIoBaHue co3iaeT mybokue,
pe3KHe TeHH WIH paboyve MOBEPXHOCTH PpACIOJOXEHBl BEPTUKAIBHO
(WITaMIIBl, TJIBOTHHHBIE HOXHHUIIBI), HAPANY C OOLIUM OCBElIEHHEM Mnpu-
MEHSIOT mecmHoe. COBOKYTHOCTh MECTHOIO M OBILETO OCBELEHHS Ha3bl-
BAIOT KOMOMHUPOBAHHBIM OcBelieHueM. [IpMMeHeHue OTHOrO0 MeCTHOro
OCBEIUEHHS BHYTPU NPOU3BOACTBEHHBIX NIOMELIEHNI He AOMYCKAaeTcs, Mo-
CKOJIbKY 00pa3yloTcst pe3K1e TeHH, 3peHHe OBICTPO YTOMIISETCS U CO3NAETCS
ONacHOCTb NMPOU3BOACTBEHHOTO TpaBMaTH3MA.

[To (yHKUMOHAIBHOMY Ha3HAYEHMIO MCKYCCTBEHHOE OCBELICHUE
TNoapasfieNifioT Ha paboyee, aBapUitHOE U CriELMATBHOE, KOTOPOE MOXET
OBITb OXPaHHBIM, AEXYPHBIM, 3BaKyaUMOHHBIM, 3PHTEMHBIM, bakTepu-
LUMIHBIM U Ip.

Pabouee oceewjenue npenHasHadeHo Wi obecnieyeHUs HOpPMAaJILHOIO
BbINTOTHEHHSI ITPOU3BOACTBEHHOIO MpOLECCa, NMPOXoAa JIOAEH, ABUXEHHS
TPAHCNOPTa U SIBIAETCA 00A3aTENbHBIM LIl BCEX NMPOU3BOACTBEHHBIX MMO-
MeLIEeHHH. Asapuiinoe oceelyerue yCTpauBaloT Wis MpONOJIXEHUS paboThl B
TeX Cly4yasiX, KOIla BHE3anHoe OTKIIOYeHHe paboyero ocselleHus (rmpu
aBapUsIX) M CBA3AHHOE C 3TUM HapylUEHHE HOPMATBHOIO OGCIYXMBAHMS
000pyN0BAHUSA MOTYT BBI3BaTh B3PBIB, 10XAap, OTPaBICHHE 0N, Hapylile-
HUE€ TEXHOJOrMYECKOro mpouecca U T. 1. MHUHMMAJIbHASL OCBElLeHHOCTD
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paboyux MOBEPXHOCTE!H NMPH aBAPHITHOM OCBEILIEHUH [0/DKHA COCTARISTE 5 %
HOPMHUPYEMO# OCBEILICHHOCTH paboyero OCBEIEHMS, HO He MeHee 2 JIK.

Jeaxyayuonnoe oceewjerue IpeJHA3HAYCHO I 0BECTIEYEHHS IBAKyaLHH
JI0Ie U3 NPOU3BOACTBEHHOTO ITOMELIEHHMsI TIPH aBapHsIX U OTKIIOYEHUU
paboyero OCBELUEHUS, OPTAHM3YeTCsl B MECTaX, OMACHBIX I TpoXona
JIONEN: Ha JIECTHUYHBIX KJIETKAX, BAOJIb OCHOBHBIX ITPOXOJIOB NPOM3BOACT-
BEHHBIX ITOMELUEHUIi, B KOTOpPBIX paboratoT bosnee 50 yen. MuHuMansHas
OCBELIEHHOCTh Ha ITOJly OCHOBHBIX [IPOXOJOB M Ha CTYTIEHbKAX MIPH 3BaKy-
AlIMOHHOM OCBEIEHMM JO/DKHA ObITh He MeHee 0,5 /K, Ha OTKPBITHIX
TeppuTOpUAX — He MeHee 0,2 K. OxpanHoe oceewerue yCTpauBaioT BAOIb
[PaHUL] TEPPUTOPUH, OXpPaHAEMBIX CIIEHHAIBHBIM ItepcoHanoM. HauMmeHb-
11as OCBEILIEHHOCTb B HoyHoe BpeMs 0,5 k. Cucnarvroe oceewenue pu-
MEHSIOT JUISl GUKCALMMA TPAHMII OTTACHBIX 30H; OHO YKA3bIBaeT HA HAIHYUE
OMNAacHOCTH, JINOO Ha Oe30NacHkli NyTh 3BAKYallUH.

OcnoBnbie TPeOOBaHHA K MPOH3BOACTBEHHOMY OcBemeHmio. OCHOBHOI
3aj1ayeil MPOM3BOACTBEHHOIO OCBELIEHUS SIBASETCS MOIepXaHue Ha pabo-
YeM MECTE OCBELUEHHOCTH, COOTBETCTBYIOLUEH XapakTepy 3pUTEbHON pa-
OOTHI.

Ilpu opranu3aniy MpoOU3BOJCTBEHHOIO OCBEIIEHUS HE0BXOIUMO obec-
NeYnTh PaBHOMEPHOE paclipelieNieHUe SIPKOCTU Ha paboyeil MOBEPXHOCTH U
oKpyXawuux npeaMerax. Ilepeson B3nIsgaa ¢ 9pKo ocBellleHHol Ha ciabo
OCBELUEHHYIO MIOBEPXHOCTh BBIHYX/IAET IVIa3 IepeafanTHPOBAThCs, YTO Be-
JIET K YTOMJIEHUIO 3pEHUS ¥ COOTBETCTBEHHO K CHUXXEHMIO IIPOU3BOAMTEb-
HOCTH Tpyaa. [lJ1 NOBBIlIEHUSI pABHOMEPHOCTH €CTeCTBEHHOTO OCBEHIEHHS
GOJIBIIMX LEXOB U ayAUTOPUI YYeOHBIX 3aBEIECHHWI OCYIECTBISETCS KOM-
OMHUPOBAHHOE U ABYXCTOpOHHee ocBellleHue. CorllacHo CAaHUTApHBIM HOp-
MaM HepaBHOMEPHOCTb €CTECTBEHHOTO OCBEIIEHUS B YUeOHBIX MTOMEILIEHUAX
He JoyXHA npeBbiarth 3 : 1. CBeriast okpacka noToika, creH u obopyno-
BaHHS CIOCOOCTBYET PAaBHOMEPHOMY DAaCIpeleeHHI0 APKOCTEH B MOJE
3peHus1 paborawiuero. IToaroMy /Ui OTHENKH CTEH U MOTOJKOB Y4eOHBIX
NOMELIeHU TPUMEHSAIOT MaTepuaibl M KpacKH, CO3JAIOLIME MATOBYIO
nosepxHoctb ¢ KoadduuueHtoM orpaxenus 0,7—0,8 — g motonka u
0,5—0,6 — s cTeH.

TIpon3BoacTBEHHOE OCBELIEHHE HODKHO 00ecreynBaTh OTCYTCTBHE B
noJie 3peHus paboTalLero pe3kux TeHeid. Hamnuue peskux TeHeii uckaxaeT
pasMephl U (HopMBl OOBEKTOB PasTHYEHMs] H TEM CAMBIM TOBHIIAET YTOM-
JIIEMOCTDb, CHUXAET MPOU3BOAUTENBLHOCTh Tpyda. OcoOEHHO BpeIHbI IBH-
KYLIMECS TEHM, KOTOPbIE MOTYT IIPUBECTH K TPaBMe.

Kone6aHus ocBenieHHOCTH Ha paboueM MecTe, BhI3BaHHbIE, HATIPHMED,
Pe3KMM U3MEHEHNEM HAIPSDKEHUS B CETH, OOYC/IOBIMBAIOT MEpeajallTaluIo
r1a3a, IPUBOIS K 3HAYUTENIBHOMY yromieHHIO. ITocTosHCTBO ocBelieHHO-
CTH BO BPEMEHH JOCTUTAETCS CTaOWIM3alMeE IUIABAIOLIEr0 HAIPSKEHUs,
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XECTKUM KpeNJIeHHeM CBETWJIHHUKOB, MIPMMEHEHHUEM CIIELHATBHBIX CXEM
BKJTIOYEHHUS ra30paspsIHbIX JaMII.

Tpu opraHM3alMy MPOU3BOACTBEHHOTO OCBELIEHUS CIENYET BRIOMPATh
HEOBXOIUMBII CIEKTPATBHBIM COCTaB CBETOBOTO MOTOKA. DTO TpeboBaHMe
0cobeHHO CYILIECTBEHHO IS obecrneyeHUs IPAaBUIBHOM LBETONEPERaYHn, a
B OTHEBHBIX CyYasX I YCUJIEHUS LIBETOBBIX KOHTPAcToB. ONTHMAaIbHBIN
CHEKTPaIbHBIA cocTaB obecleYdBaeT ecTecTBEHHOe ocseleHue. s co-
30aHMsd TpaBWIBHOM IIBETOMEpeNaYd MPUMEHSAIOT MOHOXPOMATHYECKHi
CBET, YCHJIMBAIOIINIi OIHHM LIBETA U ocnabisioluil Ipyrue.

OCBETHTE/IbHBIE YCTAHOBKH TOJDKHEI OBITH YIOOHBI ¥ IIPOCTHL B 9KCILTY-
aTalMM, JOJTOBEYHbI, OTBEYATh TPeOOBAHUSAM SCTETUKH, 3J1eKTpobesonac-
HOCTHM, a TaKKe HE JOJKHBI OBITh IPUYMHON BOZHMKHOBEHUS B3pbIBA WU
noxapa. O6ecreyeHne YKa3aHHbIX TpeOOBaHUH JOCTUIaeTCs MPUMEHEHUEM
3aUUTHOTO 3aHYAEHUS WIM 3a3eMJICHHs], OTPAHHMYCHUEM HaNpPsSKEHHS K-
TaHMUs MEPEHOCHBIX U MECTHBIX CBETHJIBHMKOB, 3aLIIUTON 3/IEMEHTOB OCBe-
TUTEJIBHBIX CETEH OT MEXAHWYECKUX TOBPEXACHUNA U T. TI.

[MpaBunbHO COPOEKTUPOBAHHOE U PALIMOHAIBHO BBIIIOJIHEHHOE OCBE-
HIeHie MPOU3BOICTBEHHBIX ITOMEIIEHUN OKA3bIBAET NOJOXHMTEIBHOE TICH-
xodHU3UOJNIOTHYECKOE BO3leiicTBMe Ha paboTraolux, CHocobCTByeT
MIOBBILLEHHUIO 3¢ GEKTUBHOCTY M Ge30MacHOCTH TPYAA, CHUXAET yTOMIIEHME
U TPAaBMATU3M, COXPAHSET BEICOKYIO paboTocnoco6HOCTh.

TpeGoBaHKA K OCBEILEHHIO B OBITY MEHee XECTKUE, YEM Ha MPOU3BOI-
ctBe. CornmacHo CHuII 23-05—95 ocBelleHHOCTb B XWIBIX KOMHATAX X Ha
KYXHSAX TOJIXHa OBITh He MeHee 50 k. Ha TecTHUYHBIX KJIETKAX IOy CKaeTCs
ocBelieHHocTs MeHee 100 nk. B kavecTBe MCKYCCTBEHHBIX UCTOYHHKOB
cBeTa B GBITOBBIX YC/IOBHAX IUMPOKO MPUMEHSIIOTCS JTAMITbI HAKATUBAHMUS.

Hopmuposanne npoH3BOACTBEHHOr0 ocBemienHs. EcrecTBeHHOE M HCKyC-
CTBEHHOE OCBellieHHe B moMelueHusx pernamentupyercss CHull 23-05—95
B 3aBMCUMOCTHU OT XapaKTepa 3pUTENbHON paboThl, CUCTEMBI Y BUIA OCBE-
eHus, ¢poHa, KOHTpacTa oobekTa ¢ hoHoM. XapakTepUCTUKA 3pUTETBHON
paboTsl oNpeneNnseTcss HAMMEHBUIMM pa3MepoM obbeKTa pa3iuyeHus (Ha-
npuMep, npd paGore ¢ mpubopamu — TONUUHON JMHHH TI'PaIyWPOBKH
IIKATBI, TIPH YEPTEXHBIX paboTax — TOMIMHONK caMoil TOHKOH JUHMH). B
3aBUCUMOCTH OT pasMepa oObeKTa pasTHyeHus Bce BUABL paboT, CBSI3aHHbIE
€O 3PUTENBHBIM HAMPSXEHMEM, [IeJSITCA Ha BOCEMb Pa3psANoB, KOTOPhLIE B
CBOIO OYepelb B 3aBUCHMMOCTM OT ¢OHAa U KOHTpacTa oobekra ¢ HoHOM
JeJISITCA HA YeThipe nojapa3psaia. _

UckyccTBEHHOE OCBENIEHHE HOPMUPYETCS KOJNUYECTBEHHBIMU (MUHH-
MaJIbHOH OCBEHIEHHOCTBIO E, ;) ¥ KayecTBEHHBIMH TOKa3aTeNsiMU (TOKa-
3aTEIIMHU OCHEIUIEHHOCTH M AuckoMdopTa, Ko3dPUIIMEeHTOM MyJIbcaliuK
ocBenIeHHOCTH kz). [IpuHATO pasnenpHoe HOPMUPOBAHUE UCKYCCTBEHHOTO
OCBelIeH!s B 3aBUCHMOCTH OT IPUMEHSIEMBIX KICTOYHMKOB CBETA U CUCTEMBI
ocpellieHHa. HopMaTiBHOe 3HavyeHWe OCBELIEHHOCTH IS [a30pa3psIHbIX

60



JIaMI1 TIpY IPOYMX PABHBIX YCIOBUSIX M3-32 UX GOJbLIEH CBETOOTAAYH BBILIE,
yeMm /Id Jamn HakanusaHus. [Ipy KOMOMHUPOBaHHOM OCBEIUEHHMH NOJIS
0611ero OCBeleH s JOIKHA 6bITh He MeHee 10 % HOpMHUpYeMO# OCBELIEH-
HOCTH. DTa BEIMYMHA JOJKHA ObITh He MeHee 150 JK uia rasopa3psIHbIX
jamMn ¥ 50 JIK A1 J1aMI HaKaIMBaHUS.

B yue6HBIX KabHHeTax, ayTHTOPUSIX U 1abopaTopusX yPOBHH OCBELLICH-
HOCTH Ha paGoyMX CTOJNAxX JO/LKHBI GBITH HE MeHee 300 nx, Ha KIacCHOM
nocke — He MeHee 500 Nk, B KabMHeTax TEXHHYEeCKOro 4YepYeHUsT U pUCO-
BaHus — He MeHee 500 JIK, Ha cTOJIaX AUCTUIEHHBIX KJIACCOB — 300—500 nk.

EcrecTBeHHOE OCBEILIEHHE XapaKTepu3yercd TeM, YTo co3fiaBacMas oc-
BELIEHHOCTh M3MEHSAETCS B 3aBUCHMOCTH OT BPEMEHH CYTOK, rola, MeTeo-
pornornyeckux yciaoBuil. IloaToMy B KadecrBe KPUTEPHsS OLCHKH
€CTECTBEHHOTO OCBEILeHHs] IPMHATA OTHOCUTENIbHAS BETHYHHA — K03 dHu-
LHeHT ecrecTBeHHO# ocBemeHHocTH KEO, He 3aBHCALINI OT BBILIEYKA3aH-
HeIX napaMerpoB. KEO — 310 oTHOLIEHME OCBEIUEHHOCTH B IaHHOI TOYKe
BHYTpH noMenieHus E,, K OQHOBPEMEHHOMY 3HaYCHHUIO HapyXHO# ropH-
30HTAIbHOH ocBeweHHocTU F,, cO3IaBaeMOil CBETOM IOJHOCTBIO OTKPHI-
Toro He6OCBOAA, BHIpaXeHHoe B mpoueHTax, T. €. KEO = 100E,./ E,.
Benuuuna KEO s yuebHBIX OMELICHH)I NODKHA ObITh He MEHEe 1,5 %.

HCTOURKKM CBETA H CBeTIUIbHHKE. McmouHuku ceema, TPUMCHACMbIE
JUTSL MCKYCCTBEHHOTO OCBELIEHHs], JENAT Ha ABE IPYNIbI — ra3opa3psiHbic
JIAMITBI ¥ TAMIIBI HAKATMBaHMsA. JIaMIIBl HAKAIMBaHUA OTHOCSATCS K UCTOY-
HUKAM CBETa TEIUIOBOTO UaTy4YeHts. BuauMoe nanydeHHe B HUX NOJTydaeTcs
B pe3yNbTaTe HarpeBa 3JIEKTPUYECKUM TOKOM BonbpaMoBoil HUTH. B
ra3opaspsAIHBIX JIaMIIax HATy4YeHHe ONTHYECKOro JUana3oHa CIeKTpa Bo3-
HUKAeT B pe3y/bTaTe JJIEKTPUYECKOro paspsiia B aTMOChepe HHEPTHEIX [a30B
¥ TapoB METALIOB, @ TAKXKE 3a CYET SBJICHUN JIOMUHECLIEHLNH, KOTOPOE
HeBHIAMMOE YIbTPahUOJIeTOBOE H3NydeHHe peobpasyeT B BUIMMEIH CBET.

Tpu BEIGOPE U CPaBHEHNH HCTOYHMKOB CBETA JIPYT € PYTOM MOJB3YIOTCH
CAeNyIOIMMH NapaMeTpaMu: HOMHHAIbHOE HANPSKEHHE MUTaHHUS U (B);
3MeKTpUYecKasi MOIHOCTh Jamnbl P (BT); cBeToBoi MOTOK, HM3Ty4YaeMblit
nammoi @ (JIM), KIM MaKCUMAIBHAS cuna cseta J (xm); cBeToBas oTjaya
w = @/P (n1M/Br), T. €. OTHOLIIEHHE CBETOBOTO IIOTOKA JIAMIIBI K €€ 3JEKT-
PHYECKOM MOIHOCTH; CPOK CIIXOBI JIaMIIbI K CTIEKTPAIbHBIA COCTaB CBETA.

Brnaroaps yno6cTBy B 3KCIUTyaTalld, MPOCTOTE B M3rOTOBJICHHH,
HM3KOH MHEPUUOHHOCTU NpPH BKIIOYEHHH, OTCYTCTBUM HOTNONHUTEIBHBIX
TTyCKOBBIX YCTPOMCTB, HaIEXXHOCTH paGoOThI NpH Kosie6aHusIX HanpsXeHUs
M TpH PA3TUYHBIX METEOPOJIOTMYECKUX YCIIOBHUSX OKpYXaloleyl cpeasl
JIaMIIBI HAKATMBAHHS HAXOMAT LIMPOKOE MPUMEHEHHE B IPOMBIIIEHHOCTH.
Hapsiay ¢ oTMedeHHBIMH IPEMMYIIECTBAMH JIAMIbI HAKATHBAHHA HMEIOT 1
CYLIECTBEHHBIE HEIOCTATKH: HH3Kas CBETOBas OTAaYa (m1st mamm o6b1ero
nasHauyeHus y = 7...20 1M/BT), cpaBHUTENBHO MANBIH CPOK cyx6u1 (10
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THBIMH JTaMITaMH

2,5 THIC. 4), B CIIEKTpE NMpeobIanaioT XeaThie 1 KpacHBbIE JIYYH, YTO CUJIBHO
OTJIMYAET UX CIEKTPAILHEINA COCTAB OT COJIHEYHOTO CBETA.

OCHOBHBIM IIPENMYILECTBOM TIa30pa3pSIHbIX JIAMI nepea JaMIiaMy
HakanuBaHus ABnsieTcst Gonmblias ceeroBast oraaya 40...110 am/Br. Onwm
MMEIOT 3HAYMTEIIBHO GOJBILMI CPOK CITYXGBI, KOTOPHIi y HEKOTOPBIX THIIOB
Jamn gocruraer 8...12 Teic. 4. OT ra3opaspsmHbIX JaMII MOXHO ITOYYUTH
CBETOBOI ITOTOK JIIOGOTO XKe1aeMOro CrieKTpa, noAdUpast COOTBETCTBYIOLIAM
00pa3oM WHEPTHBIE Ta3bl, Maphl METALIOB, JnomuHOodopr!. ITo criekTpais-
HOMY COCTaBy BUIMMOIO CBETa pa3iWYaloT JIAMITBI AHEBHoro csera (JIJT),
AHEBHOTO CBETA C yNy4lIeHHOH 1BeTonepeaayeit (JIJII), xormogHoro 6eoro
(IXB), Tertoro 6enoro (JITB) u 6esoro 1sera (J/IB).

B KauecTBe HCKYCCTBEHHBIX MCTOYHHKOB CBETA B YYEOHBIX IOMEIEHUAX
PEKOMEHIYETCA UCIIONB30BaTh 4a30Pa3psSAHbE JIOMUHUCIIEHTHBIE JIAMITBI
tuna JIb u JIXB.

OCHOBHBIM HENOCTATKOM Ta30paspsiIHbIX JIAMI SBJISETCS IyJIbCalus
CBETOBOTO [TOTOKA, YTO MOXET IPUBECTH K IOSIBIEHHIO CTPOBOCKOIIMYECKO-
ro agdexra, 3aKIOYAIOLIETOCS B HCKAXKEHUH 3PUTEIBHOIO BOCIIPHSATHS.
ITpy XpaTHOCTH UM COBNALEHMH YACTOTHI IyTbCallM UCTOYHHMKA CBETA U
00pabaThIBaEMBIX H3/IEMUI BMECTO OIHOTO IIpeaIMeTa BUIHH H306paKeHus
HECKOJIBKMX, MCKAXAETCS HANPaBJIeHHe M CKOPOCTb JBUKEHMUS, YTO JIENaeT
HEBOSMOXHBIM BBINOJIHEHHE MPOM3BOACTBEHHBIX OIEpALMA W BEHET K
YBEIMICHUIO BEPOATHOCTH TpaBMaTtu3Ma. K HemoctaTkaM rasopaspsytHbIX
JIaMI CIIENYeT OTHECTH TAKXE JUTUTEIbHDIA IEPUOL Pa3TOPaHHsL; HEOOX O -
MOCTb ITPUMEHEHHUS CIIELUATBHBIX MYCKOBBIX MPHUCIOCO6IeHUH, obnerya-
IOIMX 3XKMTAHUE TaMIT; 3aBUCUMOCTb pPaGOTOCIOCOBGHOCTH OT TEMIIEPATYPBI
OKpyXaroeit cpeabl. ['a3opaspsiiHEIE TaMITBI MOTYT CO3IABATH paguornome-
XU, UCKITIOYEHUE KOTOPBIX TPEOYET CELMATBHBIX YCTPOMCTB.
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Cosfanye B MPOU3BOICTBEHHBIX MOMELIEHUSIX KAa4eCTBEHHOrO U 3¢-
(eKTUBHOTO OCBELUEHHsI HEBO3MOXHO 6€3 palMOHANBHBIX CEEMUNLHUKOS.
Dnexmpuneckuii ceemunbHUK — 3T0 COBOKYIIHOCTb MCTOYHHMKA CBETa U OC-
BETUTEJIbHOM apMaTyphl, IPeXHa3HAYCHHO ISk NepepacipefeseHHs Haly-
YaeMOro MCTOYHMKOM CBETOBOIO IOTOKAa B TpeOyeMOM HampaBiICHHH,
MpefOXpaHeHNs [V1a3 Paboyero OT CHETSIIEro AEHCTBHS APKUX IEMEHTOB
VICTOYHMKA CBETa, 3AIMTHI MCTOYHMKA OT MEXAaHMYECKHX TOBPEXACHMIA,
BO3EMCTBHISI OKPYXKAIOLIEH CPEAbI ¥ SCTETHYECKOro 0OpMIIEHHS TOMEILIEHH.

JUIsl XapaKTEepUCTHKHM CBETWIBHHKA C TOYKM 3DPEHUs pacrpeleneHus
CBETOBOTO MOTOKA B MPOCTPAHCTBE CTPOAT IpadhMK CUIIBI CBETA B MOJISAPHON
curicteMe KoopauHaT (puc. 2.8). CTeneHb NpeIoXpaHeHH s I71a3 paGOTHHKOB
OT CJIEISIIEro AeHCTBUS UCTOYHMKA CBETA ONPENeAioT 3alMTHBIM YIJIOM
CBETWIbHMKA. 3alUUTHLIN IOl — 3TO yrojl MeXAY NOpH3OHTANIBIO, COEIH-
HSAIOIIE HUTh HaKana (ITOBEPXHOCTH JIAMIMBI) C IPOTHBONONOXHBIM KpaeM
orpaxarens (puc. 2.9). BaxHoil XapakTepuCTHKO# CBETHJIPHHKA ABIACTCA
ero K03 HIHEHT MONE3HOTO AEHCTBUS — OTHOLIEHHE HaKTHYECKOro CBe-
TOBOTO MOTOKA CBETHIbHUKA Dy, K CBETOBOMY ITOTOKY MOMELLIEHHO# B Hero
naMmbl @y, T. €. Nep = Dy/ P

Mo pacnpeneNeHHI0 CBETOBOTO IOTOKA B MPOCTPAHCTBE PANUYAIOT
CBETHJIBHUKH TPSMOTO, NTPEUMYILECTBEHHO NPSMOTro, pacCessHHOro, OTpa-
XEHHOTO Y MPEUMYHLIECTBEHHO OTPAXEHHOIO CBeTa.

PacueT npou3soacTsenHoro ocsemenns. [Ipy npoexTHpoBaHHU UCKYC-
CTBEHHOIO OCBEIIeHUs HeoOXOOIUMO BHIOpAaTh TUI MCTOYHMKA CBeTa, CHC-
TeMy OCBEIEHHMS!, BUJl CBETHIPHMKA; OMPENeUTh YHCIO CBETHIBHUKOB H
MOLLHOCTb JIAMIT, HEOOXOMMMBIX IS CO34aHHsl HOPMUPYEMOi OCBEIEHHOC-
TH.

PacyeT 06ILEr0 pABHOMEPHOTO MCKYCCTBEHHOTO OCBELCHHUS TOPH30H-
TAIbHOM paGoYeil MOBEPXHOCTH BBHINOJIHAETCA METOAOM Kod(dHIMeHTa
MCIIOJIb30BaHUsI CBETOBOro MoToka. CBeToBO# MOTOK (JIM) ONHOM JIAMITBI
WIM TPYIIH! JIOMHHECLEHTHBIX JIaMIT OHOTO CBETHIPHHKA

D = E.Szk/(mmw),

rne E, — HOpMUpyeMast MMHHUMaIbHas ocBetieHHocT o CHull 23-05-95,
NK; S — IUIOINab OCBELIAEMOTO [MOMELIEeHH, Mm%, 7 — Ko3hdHUIMEHT He-
PaBHOMEPHOCTH OCBeLieHHs; 06bpMHO Z= 1,1+ 1,2; k, — koaddHuHEeHT
3anaca, 3aBUCSILMIA OT BUIA TEXHOJIOTHYECKOro Mpoliecca U THIA MpHMe-
HSIeMBIX UCTOYHHKOB CBeTa; 06bI4HO k, = 1,3 + 1,8; n — YHCIO CBETWIb-
HUKOB B MOMEIUEHUH, M, — K03 HULUMEHT HCIOIb3OBAHUSA CBETOBOTO
MOTOKA.

Ko3¢h¢duuneHT UCToab30BaHis CBETOBOTO IOTOKA, JaBIUMI Ha3BaHUeE
Merony pacuera, onpeaensior 1o CHull 23-05—95 B 3aBUCHMOCTH OT THIIA
CBETIIPHUKA, OTPaXaTeJbHOM CIOCOGHOCTH CTEH W IOTOJKA, pasMepoB
MOMELIEHUS, ONpeaeIseMbIX HHIEKCOM MOMELLCHMUS.

i= AB/[H(A + B)],
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Puc. 2.10. Tiokemerp FO-16:

1 — snexTponamepuTeNnbHbIA NpHBop; 2 — GoToaNEMEHT; J — CBETONOMIOTHTEIbHAS Hacafka; 4 — pyyka
AepekIoarens

rne Av B — [1MHa M LIMPpUHA TOMELIEHHS B IUIaHe, M; H — BBIcoTa noziBeca
CBETHJIBHUKOB HaJl paboueii 110BEpXHOCTEIO, M.

o monyyeHHOMy B pesysnbTate pacyera CBETOBOMY noroky no 'OCT
2239—79" u TOCT 6825—91 BBIOMPAIOT OMIKANILYIO CTAHAAPTHYIO JIAMITY
¥ OTpEeNensioT HEOOXOMMMYKO 3JIEKTPUYECKYI0 MOUIHOCTL. IIpu BBIGOpE
JIaMIIBl  JONYCKAETCSl OTKIOHEHUE CBETOBOTO IIOTOKA OT PACYETHOrO B
npexaenax 10...20 %.

Jlnst NOBEPOYHOro pacyeTa MECTHOTO OCBEIEHUS, a TAKKE VIS pacyeTa
OCBELIEHHOCTY KOHKPETHOM TOYKM HAKJIIOHHOH MOBEPXHOCTH MpH oOLIeM
JIOKATM30BAHHOM OCBELICHUU IMPUMEHSIOT TOYEYHBIH MeTod. B ocHoBy
TOYEYHOTO METOJA MOMOXEHO YPABHEHUE

E(= Lcosa/P,

rae £, — OCBELUEHHOCTh TOPU3OHTATLHON MOBEPXHOCTH B PACYETHOM TOUKe
A, nK; I, — cuna cBeTa B HAaNpaBIEHUM OT WCTOYHMKA K pacyeTHOM TOYKe
A; onpenensieTcs 10 KpUBOH pacripeie/ieHUst CBETOBOTO MTOTOKA BbIOHpae-
MOr0 CBETWIBHMKA M MCTOYHMKA CBETA; O — YIOJ MEXIY HOPMAIBIO K
MOBEPXHOCTH, KOTOPOH NPUHAUIEXUT TOYKA, W HANPABIEHHEM BEKTOpA
CUJILI CBETA B TOYKY A;  — PAaCCTOSIHME OT CBETUIBHUKA HO TOYKU A, M.

YuursiBas, yto r = H/coso u BBoIs Ko3hdHIMenT 3anaca k,, MONYYUM
E,= Lcos’a/(Hk). Kpurepuem NIPAaBUJIBHOCTY PacyeTa CIYXHUT HepaBeH-
creo £, > E,.

Konrpons ocsemennoctn. MaMepenue oCBEMIEHHOCTH MPOM3BOAUTCS
mokeMeTpoM (puc. 2.10). OH npencrasisieT co6oit nepeHoCHOM rpubdop,
COCTOALUMH M3 CBETOMYBCTBUTENBHOTO (HOTOBNEMEHTA, M3MEPUTEIBHOIO
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IpuGOpa ¥ CBETOIOMIOTHTENBHON Hacanku. PoToaIeMEHT — IUIACTHHA, Ha
HOBEPXHOCTh KOTOPOi HAHECEH CBETOUYBCTBUTEJIBHBIN CIION, TpaHchHoOpMU-
PYIOILIMIt CBETOBYIO SHEPTHIO B AMeKTpuyecKyo. [Ipy nonananum Ha doro-
5EMEHT CBETOBOTO ITOTOKA BO3HUKAET JNEKTPUUECKUI CHTHAJ, KOTOPBIH
110 TIPOBOJAM TIEpENaeTcs B 3NEKTPOUIMEPUTENbHBIH NPHOOp, MMEIOIIHH
raJIbBAHOMETP C 3epKATbHOM IIKaToi. BeMnynHa BO3HUKAIOILETO EKTPU-
YeCKOTo TOKa TIPONOPIHOHAIbHA MHTEHCUBHOCTH CBETOBOTO ToToka. Ecin
Ha (OTO3NEMEHT HajleTa HAacalKa-IOIJOTHTEb U3 MOJIOYHOTO CTEKINA, TO
CBETOBOI MOTOK, MAJAIOLIMH Ha CBETOYYBCTBUTEIbHbIN CIIOH, ocnabngercs
B 100 pas.

[Ipubop uMeeT TpH AMAaNa3oHa usmepeHuit: fo 25; no 100 u 1o 500 nx
(ycTaHaBIMBaeTCs CHELMATBHBIM MEPEKITIoYaTeIeM Ha KopIiyce npubopa),
a ecy Ha (GOTO3IEMEHT HAJETa HAcaKa-IOIJIOTHTENb, TO MPEE/Ibl H3ME-
PeHHMit COOTBETCTBEHHO Bospacraiot B 100 pas — o 2500, 10 000 1 50 000 nx.
Ecu nmepekiioyare/ib HaXOMUTCsl TPOTUB LMbpHL 25, To 6€3 HacanKu 1eHa
HeNeHus WKatel (umeer 50 neeHuit) pasHa 25/50 = 0,4 JIK, a ¢ Hacanko#l —
B 100 pa3 6osbite, T. €. 40 K. COOTBETCTBEHHO B NOJNIOXKEHHHU TEPEKIIIOYa-
tens nporus wudpsl 100 neHa xexenus pasHa 100/50 = 2 5K, a ¢ Hacan-
Koit — 200 K, ¥, HAaKOHeH, B MoNoXeHuH mpoTus udpsl 500 oHa paBHa
500/50 = 10 5k, a ¢ Hacankoit — 1000 k.

JTIIoKCMeTp TpamyMpoBaH isi jnamn Hakanmpauus. [lpu usmMepeHnu
OCBELIEHHOCTH JIOMHUHECLEHTHBIX JIAaMI U €CTeCTBEHHO# OCBEILEHHOCTH
Heo6XOMUMO BBONMUTb NOINPABOYHBINA KOIGGOULMEHT: [Id JIaMIT AHEBHOrO
cseta — 0,9; s namn Genoro csera — 1,1; I €cTeCTBEHHOTO OCBeHIe-
HUst — nipuom3uTensHo 0,8.

[1pH BBINONHEHUY U3MEPEHIA JIIOKCMETP YCTAHABIMBAIOT TOPU3OHTAIIb-
HO ¥ TPOBEPAIOT MOJIOXeHHe cTpelKu. OHa JI0JXKHA GBITH HA HYyJIE. Ecnu
CTpeNKa OTKJIOHEHA, ¢& HEOOXOMMMO YCTAHOBUTB NIPOTUB HYJIS € TOMOLIBIO
LLJIMIA [0 TAJIEBAHOMETPOM.

2.7. PAIMOHANYBHAA OPTAHU3AIINS PABOYEI'O MECTA

B npoduiakTHMKe YTOMJIEHUSI B TOC/HENHHE AECSTUICTHS BO3HUKIIO
HOBOE HaNpapJeHue — IPTOHOMUKA. DTa KOMIUIEKCHAs JMCLMIUTMHA OCHO-
BAHA HA MCITONb30BAHUM JAHHBIX PSA HAYK JUIS IPUCTIOCOBIEHNS paboThI
K YeJIOBEKY C LIEJIbIO TTOBBIILEHYS TIPOU3BOIUTENBHOCTH TPYId, COXpaHEHHS
310poBbsi, obecniedeHus GeonacHocTH M Komdopra MnpH pabote. OnHUM
113 OCHOBHBIX HAMPABIEHMIl SPTOHOMHMKH sIBIIsIeTCs cobiofieHue Gpusnono-
IMYeCcKUX M TICUXOJIOrMYecKHX TpeboBaHMIt YeaoBeKa pU KOHCTPYHpOBa-
HUM MAIIMH U OpYroro o0OpyloBaHWs, OPraHW3alMM M TUIAHUPOBKU
pabouymnx Mecr.

pu KOHCTPYMPOBAHMH MAILUKH JOJDKHBI OBITH MPETYCMOTPEHE! MEPBI
f10 YCTPAHEHUIO JMLIHVX IBMXEHUH paboTarollero, TMKBUAALNH HAKIIOHOB
TYJIOBUIIA U NEPEXOIOB.
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[IpaBunbHOE pacrionoxeHne U KOMIIOHOBKA paGoyero MecTa, obecne-
YEHHE YIOOHOW MO3bl U CBOGONBI TPYAOBBIX OBIDKECHMiM, MCIIOIB3OBAHUE
000pY0BaHMS, OTBEYAIOILEr0 TPEGOBAHMAM SPIOHOMUKH K WHXEHEepHOH
TICHXOJIOTHH, obecneynBaloT Haubosee 3¢ dheKTUBHBIA TPYIOBOI npolecc,
YMEHBLIAIOT YTOMISEMOCTh U MIPEJOTBPAIIAIOT ONACHOCTh BO3HMKHOBEHUS
npodeccroHaIbHbIX 3260/ IEBAHUIA.

OnrtuManbHas 1mosa YeqoBeKa B MpPOLECCE TPYHOBOH HeATENBHOCTH
obecreYnBaeT BHICOKYIO paboTOCIIOCOGHOCTD 1 IPOU3BOMUTEIbHOCTD TpyAa.
HenpasunsHoe nonoxeHue Tena Ha pa6oyeM MecTe IIPUBOLHT K 6BICTpOMY
BO3HUKHOBEHMIO CTATUYECKOI YCTAIOCTH, CHIDKEHUIO KaYecTBa M CKOPOCTH
BBINOJHAEMON pAbOTHI, a TaKKe K CHHXEHUIO PeakiMH Ha OIMAacHOCTH.
HopmansHoli paGoueit o30it cenyer cauTaTh TaKyIo, MU KOTOpOIii paboT-
HUKY He TpebyeTcst HaKIOHAThCS Briepen Gonbure yeM Ha 10...15%; HAKIOHBI
Hasal M B CTOPOHBI HEXENATENbHBI, OCHOBHOE TpeGoBaHHE K paboueit
ro3e — rpsiMasi OCaHKa.

Bri6op paGoyeii 10351 32aBUCUT OT MBILIEYHBIX YCHUIHIA BO BpeMsi paboTHI,
TOYHOCTH M CKOPOCTH IBMXEHWH, a TaKKe OT XapaKTepa BBINONHSEMOL
pabortsl. Ilpu ycunusx He 6onee 50 H MOXHO BRIMOMHAT paGoTy cus. IIpu
yewnusix 50...100 H paGota MOXeT BBINONTHATHCS C OMHHAKOBBIM dnsuono-
r'MYecKUM 3¢h(HEKTOM Kak cTos, Tak U cuid. IIpu ycwnusx 6omee 100 H
2KejlaTenpHO paboraTh CTos.

Pa6ora crost HenecoobpasHee Ipu HEOGXOAUMOCTH ITOCTOSHHBIX nepe-
ABWXEHHA, CBA3AHHBIX C HACTPOVKOM M Hamamkoil obopynosaHus. OuHa
CO3/1aeT MAKCHMATBHBIE BO3MOXHOCTH It 0030pa U CBOOOIHDBIX IBHXEHMUIA.
OnHako npu paboTe CTOsI MOBBIUIAETCS HATPY3KA HA MBIILIBI HHXHUX
KOHEYHOCTeH, MOBBILIAETCS HANPSIXEHHE MBIILL B CBS3H C BHICOKHUM pac-
TIOJIOXKEHHEM LIEHTPA TSDKECTH, U YBEITMYUBAIOTCH SHEPro3arparsl Ha 6...10 %
[10 CPABHEHHIO C MO301 cHUAs.

Pa6ora B nose cunst 6onee pauHoHAIBHA U MEHee YTOMHUTENbHA, TAK
KaK yMEHBIIAETCS BBICOTA LIEHTPA TAXECTH Hal TUIOILAIBIO OMOPBI, MTOBbI-
IIAeTCs YCTOMYUBOCTD TENA, CHMXKAETCS HAMPSDKEHME MBILIL, YMEHbIIAETC
Harpyska Ha ceplieqYHO-COCYAMCTYIO CHcTeMy. B moyoxeunu cung obecne-
UHBACTCH BO3MOXHOCTD BHITIONHATH paboTy, TpeOYIOILYIO TOYHOCTH JBHXE-
HUst. OIHAKO B 3TOM CJTy4ae MOI'YT BO3HHKATh 3aCTOMHBIE SBICHHS B opraHax
Ta3a, 3aTpyAHeHHe paboThl OPraHOB KPOBOOOPAILEHHUS U IBIXAHHS.

CMeHa 1no3sl IPUBOAWT K TEPEpaCcIpeseTeHIIO Harpy3kyd Ha IPYIIIIE
MBILI, YIYYIIEHHIO YCIOBUN KpoBOOOpalleHHS, OrpaHNYMBAET MOHOTOH-
HOCTb. [103TOMY, TZIE 3T0 COBMECTMMO C TEXHONOTHEH U YCIOBUAMHU npo-
U3BOJCTBA, HEOOXOLUMO NPENYCMATPHUBATh BBITOIHEHHE PaGOTHI KaK CTOS,
TaK ¥ CHJsI C TeM, YTOOHI pabouie o CBOEMY YCMOTPEHHIO MOTITH H3MEHSTh
MTOJIOXEHUE Tena.

Ilpu opraHM3auuMy NMpoM3BOICTBEHHOIO MPOLECCA CIEAYET YYUTHIBATh
AHTPOMOMETPUYECKUE U TICUXO(PUINONIOTNYECKHE 0COGEHHOCTH YelOBEKa,
€ro BO3MOXHOCTH B OTHOLUCHMM BEIWYMHBI YCHIMH, TeMna ¥ pUTMA
BBITMOJTHAEMBIX OIEPalMi, a TAKXKE aHaTOMO-(GU3HOIOTHYECKHE PATUYINS
MEXIY MYXUMHAMU U XEHIIUHAMM.
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Pa3MepHbIE COOTHOLIIEHUS Ha paboyYeM MECTE TIpH pabote cTosl CTPOATCS
C Y4eTOM TOTO, YTO POCT MYXYHH Y XKEHIIUH B CPCAHEM OTINIACTCH Ha
11,1 cM, WTMHA BBITAHYTOM B CTOPOHY PYKH — Ha 6,2 cM, JUTHHA BBITAHYTOM
priepell pyku — Ha 5,7 cM, IJIMHA HOTH — Ha 6,6 cM, BbICOTA INIa3 HaX
yposHeM nona — Ha 10,1 cM. Ha paboyeM MecTe B 1103€ CUJISl PA3In4us B
pasMEpHBIX COOTHOLUEHHMSIX Y MYXYHMH U XCHIUH BBIPAXAIOTCA B TOM, HTO
B CpefHeM [UIMHA Tena MyX4MH Ha 9,8 cM ¥ BbICOTA [J1a3 HaJl CHIEHBEM —
Ha 4,4 cM Gonblue, YeM Y XKEHUINH.

PaGouee MECTO yYalIErocs 3a NMapToil Wik CTOJIOM JOJDKHO COOTBETCT-
BOBATH €ro pocTy. Tak MpH pocTe yHallerocs 145—160 cM BbIcOTa KPBIIIKHA
CTONA OT 110/ TOJDKHA BBITH 64 cM, a BbICOTA cHAeHUs — 38 cM, TIp1 pOCTe
160—175 cM — 70 cM u 42 cM, a nipu pocTe cBbime 175 cM — 76 cM U
46 cM, COOTBETCTBEHHO.

Ha ¢opmupoBarne paboyeil 1035l B MONOXEHUU CUIS BIUACT BBHICOTA
paboueil TOBEPXHOCTH, OTpejieisieMasl pacCTOAHUEM OT I10/1a KO FOpHM30H-
TANBHOM MOBEPXHOCTH, HA KOTOPOH COBEpIIAIOTCS TPYAOBBIC HABHXEHWS.
Beicoty paboueii MOBEPXHOCTH YCTAHABJIMBAIOT B 3aBUCHMOCTH OT Xapak-
Tepa, TSOKECTH ¥ TOYHOCTH paboT. OntumanbHasi paboyas 1o3a npu pabore
cUIsl obecrednBaeTcs TAKXKE KOHCTPYKUMeN cTyla: pasMepami, dopmoit,
[UIOLLANBI0 M HAKIOHOM CHIEHbs, PETYIMPOBKOi IO BBICOTE. OCHOBHbBIE
TpeGoBaHUsl K pasMepaM U KOHCTPYKIMH pabouero cTy/a B 3aBUCHMOCTH
OT BMAA BBHIMOIHSEMBIX pabor npuseneHsl B TOCT 12.2.032—78 u TOCT
21889—76".

CylecTBeHHOE BIMSIHUE HA paboTOCOCOGHOCTh OTepaTopa OKa3biBaeT
MIPABUJIbHBI BHIOOp TUTA ¥ PasMELIEHHs OpraHoB H MyJILTOB yIpaBleHUs
MallMHAMY 1 MexaHu3MaMmu. ITpd KOMIIOHOBKE MOCTOB M MYJILTOB yNpas-
JleHUst HEOBXOAWMO 3HATh, UTO B TOPM3OHTANIBHOM TTIOCKOCTH 30HA o063opa
6e3 MoBOPOTA FOJIOBHLI COCTABIIAET 120°, c moBopoToM — 225°; ONTUMATBHBIA
yros o63opa Mo TOpU3OHTAIH 6€3 TI0BOpOTa rONOBAl — 30—40° (momycru-
Mbiit 60°), ¢ moBopotom — 130°. [lonycTiMBIi yroi 0630pa Mo TOpU3OHTUIN
ocu 3peHus cocrasiser 130°, onTUMaTbHBIA — 30° BBepx u 40° BHHU3.

[IpuGopHbie MaHeMu CielyeT pacnonararb TaK, yTOOBI MIOCKOCTH JIH-
LIEBbIX YACTEH MHANKATOPOB OBUIM NEPIEHAMKYISIPHBI IMHUAM B30pa orie-
paropa, a HeoOGXOXMMBIE OpraHbl YNpaBI€HUs HAXOMMIMUCDL B rpenenax
nocsraeMoct. Haubonee BaXHble OpraHbl YIpapjieHus CedyeT pacriona-
rath criepeid 4 crpaBa OT Omneparopa. MaxkcuMaibHBIE pa3Mephl 30HBI
focsiraeMocTy npasoii pykoit — 70...110 cMm. InyGuHa paboyeil maHenu HE
JOJDKHA TpeBbIIaTh 80 cM. BbicoTa mysibTa, NpenHasHaueHHOro I paboThl
cuas M crosi, JOIKHA Obitb 75..85 cm. IlaHenb myibra MOXET OBITb
HaKIOHEHA K TOPU3OHTAIBHOM TUIOCKOCTH Ha 10...20°, HaKJIOH CHHHKH
Kpecsia TpY MOJIOXEHUH CUAs 0...10°.

J1s nydlero pasiuuysl OPTaHoB YNPAaBI€HWs OHM [OJDKHBI OBITH
pasHBIMU 10 GopMe ¥ PasMepy, OKpailiiBaThCsi B pasHBIC 1seTa inbo UMETh
MapKHPOBKY WJIM COOTBETCTBYIOIIME HANITHCH. IMpu rpynnupoBKe HECKOJIb-
KUX pHIYAaroB B OZHOM MeCTe HEOOXOIUMO, 4yTOOBl VX PYKOSTKH HUMENTU
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pasinyHylo GopMy. BT0 NMO3BOJSIET ONEPATOPY PA3MUYATH UX HA OlYyTb U
MEPEKIIoYaTh pblYard, He OTPhIBast [Ia3 OT paGoThI.

TIpiMeHeHHe HOXHOIO YNpaBAeHUS A3eT BO3MOXHOCTE YMEHBUINTH
HarpysKy Ha pYKM M TakuM o00pa3soM CHHM3WUTh OGILYIO YTOMISEMOCTH
oneparopa. [lepanu crenyer npumeHsTs mwis BKJIIOYEHHUS!, NTyCKa U OcCTa-
HOBKHM NpH 4acTOTE 3THX onepaunit He Gonee 20 B MUHYTY, Kora TpeGyercs
OosiblLas CUa MePEKITIOYEHHMS Y HE CITHILKOM 60/bIIAS TOYHOCTS YCTAHOBKH
OpraHa yrpasJieHUs1 B HOBOM 110/10XeHUH. [IpH KOHCTpYHpoBaHUHM HOXHOIO
YMPABICHUSA YIUTHIBAIOT XapaKTep ABMXEHHsSI HOT, HEOOXOMMMEIE YCHIIHS,
HacTory IBHXEHHSI, obluee paboyee MOMOXEHHE TeJIa, X0 IeJalH. Hapyx-
Hast TIOBEPXHOCTb Neany NOo/DKHA ObITh pudIeHOol Ha mupuHy 60...100 MM,
pexomeHnyeMoe ycunue — 50...100 H.

IseToBoe odopmaenne npon3BOACTREHHOTO HHTepbepa. PaunonanbHoe
LBETOBOE OGhOPMIIEHHE TTPOU3BOACTBEHHOIO MHTEphepa — AeHCTBEHHbIIA
(aKTOp YAYYIIEHNs YCIOBUIA Tpyda M XU3HEAEATETbHOCTH YeNoBeKa. Ve-
TaHOBJIEHO, HTO LBETA MOTYT BO3AEHCTBOBATbH HA YEJOBEKA MO-Pa3HOMY:
ONHM 1LIBETA yCTIOKAWBAIOT, a Apyrue pasapaxaioT. Hanpumep, pacHsiit
UBET — BO3OYXNAIOWMI, ropsiddii, BBI3BIBAET Y YelOBEKa YCJIOBHLII pe-
¢sieKe, HanpaBlIeHHBI Ha CaMO3alINTY. OpamxeBblil  BOCIIpUHUMAaeTCS
JIOIbMU TaK 3Ke, KaK TOpsiYMi, OH COrpeBacT, GOAPHUT, CTUMYJIMpPYET K
aKTUBHOH JnesiTeIbHOcTU. JKenThiif — TEIUTBIA, BEceNblif, pacrojaraer K
XOpOLUEMY HACTPOCHHIO. 3eN€HBIN — LBET MOKOS M CBEXECTH, YCIIOKAUBA-
101le NEHCTBYET HA HEPBHYIO CUCTEMY, d B COYETAHHH C XKEITHIM GyarotBop-
HO BJIMSIET Ha HacTpoeHHe. CHHMIA U Toy6oil LBETA CBEXHU M MPO3payHBbl,
Kaxyrcs JICTKUMH, BO3NYIIHBIMHU. Ilom MX Bo3meiicTBMEM yMmeHbiuaercs
dbusnyeckoe HanpsKeHMe, OHKM MOTYT PeryaupoBaTh PUTM IBIXaHUS, YCIIO-
KanBatb MynbC. UepHbIA UBET — MPAYHBIA M TSXKENBIA, PE3KO CHIKACT
HacTpoeHue. Besblit UBET — XOMOAHBII, 0XHOOBPA3HBIN, CIIOCOGHDII BbI-
3BaTh anaTtuio.

PasHocTopoHHee sMoLMOHaNBbHOE BO3NEHCTBME LBETA HAa YeloBeKa
MO3BOJIAICT LIMPOKO MCMONBb3OBATD €TO B TMIMEHHYECKHUX Uensix. [Tostomy
NpH 0HOPMIIEHMH HHTEPbEPa IPOU3BOACTBEHHOTO MOMELLEHUS LBET MC-
MOJIL3YIOT KAK KOMIIO3ULIMOHHOE CPENCTBO, obecreynBaloiee rapMoHuye-
CKO€ CIMHCTBO MOMEIUEHUS M TEXHOJOrMYECKOro OBOpYMOBAHMSA, Kak
$akTop, cosnaolil ONTUMATBHBIE YCIOBUS 3pUTENIBHOU paboTH U cIio-
COGCTBYIOIIUIA MTOBBILIEHUIO paboTocnocobHOCTH; KaK cpeacTBo UH}popMa-
LMK, OPUEHTALMHN M CHTHAIM3ALMH [T obecrieyeHust 6e30nacHOCTH Tpya.

B yueOGHBIX 3aBeNEeHHMAX PEKOMEHIYETCS MCIIOMB3OBATH cleaylonue
L(BE€TA KPACOK:

— ISl CTeH y4eOHBIX IOMEILEHHH — CBET/IbiE TOHA KEJITOro, 6exeBoro,
PO30BOrO, 3€1EHOTO U roiayboro;

— st Mebenu (MapTsl, CTONBI, WKadbl) — BETA HATypaJIbHOTO epeBa
WJIH CBETJIO-3€JIEHBII .

— AJIA KJIACCHBIX OCOK — TEMHO-3€/IEHbIH M TEMHO-KOPUYHEBBIIA;

~— LIS ABEpPEN U OKOHHBIX paM — OeIblif.
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~ [MomaepXaHHe PAIMOHATBHOM LIBETOBOM raMybl B IIPOU3BOACTBEHHBIX
MOMEILEHUAX JOCTUTAETCA TIPAaBHIBHBIM BBIOOPOM OCBETHTENIBHBIX YCTAHO-
BOK, 0BeCIeYnBalOLIMX HEOGXOMNMEIN cBeTOBOM crekTp. B mpolecce skc-
[IyaTalMi OCBETUTENBHBIX YCTAHOBOK HEOOXOIMMO IIpelycMaTpuBarh
PEryISpHYIO OYHCTKY OT 3arpA3HEHUH CBETIIBHUKOB M OCTEKJIEHHDIX PO~
eMOB, CBOEBPEMEHHYIO 3aMeHy OTpaboTaBlle#t CBOM CPOK CITYXOb! JTaMIbl,
KOHTPONb HANPSXEHWN NUTAaHUS OCBETUTENBHOM CETH, DErysIpHYI0 M
PALIMOHATBHYIO OKPACKY CTEH, MOTOJKA, 0OOPYNIOBAHHA.

CpoKM OYHCTKH CBETWIBHUKOB M OCTEKJICHHA 3aBUCAT OT CTENCHU
3aMBUICHHOCTH TTOMEHICHUS: ISt TIOMELEeHUN ¢ He3HAYUTEIbHBIMU BBIIC-
JAEHUSMH TBUTH — 2 pas3a B roll; co 3HAYUTESIbHBIM BBIICTEHHEM MbUIH —
4...12 pa3 B ron. s ynoberpa U 6€30MaCHOCTH OYHUCTKH OCBETHUTEBHAIX
YCTAHOBOK IIPUMEHSIOT ITEPEABUXHbIE TENEXKKH, TENCCKOMUIECKUE JIECTHI-
1Ibl, TOABECHBIE JIIONbKU. [Ipu BbiCOTe MonBeca CBETWILHMKOB JO 5™
mornyckaercs o6CIyXHBaHHE MX C NMPHMCTABHBIX JIECTHHLl M CTPCMAHOK.
OuMIIATh CBETWIBHUKH CIEIyeT TIPH OTKIIOYEHHOM JJIEKTPONUTAHUMY. .

~TJIABA 3 -~
HETATUBHBIE ®AKTOPBI TEXHOC®EPBI

“3.1. IPHMYUHBI BO3HUKHOBEHUSI HETATUBHBIX ®AKTOPOB

HeraTtuBHbBIE BO3REMCTBUA TeXHOC(hEPH Ha YENOBEKA U IPHPOIHYIO
cpelly BO3HHMKAIOT BCJIEICTBHE psiia IPUYUH, TIIABHBIMU U3 KOTOPBIX SABJIA-
10TCA:

— HeIpepbIBHOE MTOCTYIUIEHHE B TEXHOCGHEPY OTXOJ0B MPOMBILIIEHHO-
CTU, SHEPTETHKHU, CPEICTB TPAHCIIOPTA, CEIbCKOXO35HCTBEHHOTO TPOU3BO-
cTBa, cdepsl ObITA U T. 11.;

— 3KCIUTyaTallMsi B XXM3HEHHOM NPOCTPaHCTBE MPOMBIILIEHHBIX 005~
€KTOB M TEXHMYECKHX cHMcTeM (CpeICcTBa TPAHCIIOPTa, SHEProyCTaHOBKM,
repMeTHYHBIE CUCTEMBI C IMOBBIILEHHBIM IaBlIeHHEM, NBUXYIUMECST MeXa-
HU3MBI ¥ T. 11.), 00JIa1aI0LIUX TTOBBILIEHHBIMHY SHEPIeTHYECKNUMU XapaKTe-
PUCTHKAMHU;

— mpoBeneHde paGoT B 0coObIX ycIoBHsIX (paGoThi HAa BBICOTE, B
1LIAXTaX, MepeMelleHUE TPy30B, paboThl B 3aMKHYTHIX 00BEMAX M T. I1.);

— CIIOHTAHHO BO3HMKAIOHIME TEXHOTEHHBIE aBapUK Ha TpAaHCTIOpTE, Ha
00beKTaX SHEPTeTUKH, B IPOMBILLTEHHOCTH, 4 TAKXKE DY XPAHEHUM B3PbIB-
YaThIX Y JIEFKOBOCILIAMEHSIOUWIMXCS BELECTB M T. I1.;

— HEeCAHKIMOHMPOBAHHBIC W OLUMOOYHBIE NEHCTBUA ONEDATOPOB TEX-
HUYECKHX CUCTEM U HACEJICHUS,
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~— BO3NEHCTBHE CTUXUIHBIX SIBJICHUU (3eMIIeTpICEeHHEe, HABOOHEHHE U
Ip.) Ha 27eMeHTsI TexHochepr! (IPOMBIULIEHHBIE O6BEKTHI, TPAHCIIOPTHEHIE
MAarucTpaiy, celuTeOHbIe 30HBI B Ip.).

~3:2. OTXO/Ibl — HCTOYHHUK HETATUBHBIX ®AKTOPOB
TEXHOC®EPHI

JIio6oit nporuecc B TEXHOTEHHOM M MPUPOIHON Cpelie COBEpHIAETCs
o6pa3oBaHUEM OTXOAOB B BUZE MATEPHATBLHAIX M SHEPIeTHYECKHMX ITOTOKOB.
32aKOH 0 HEYCTPAHHMOCTH OTXOJOB H TMOGOYHBIX BO3/ICHCTBHI MPOH3BOACTB
Inacut: «B arobom xosslicmeeHHoM yuxae oBpazyiomes omxodst u noboursle
aghgpexmot, onu He ycmpanumer u mozym Goims nepesedensi u3 00Hol Qu3auko-
Xumuueckoll popmul 6 Opyeyio uau nepemeuiensl 6 NPOCMpParcmees,

OTX0nbl COMPOBOXIAIOT PaboTy JMI06Oro MpoM3BOACTBA (IIPOMBIILIIEH-
HOTO, CEJbCKOXO3SINCTBEHHOTO U T. I.). OHH NOCTYIAIOT B OKPYXKAIOIIYIO
cpeay B BHAE BBIOpOCOB B artMocdepy, c¢OpocoB B BOLOEMBI, TBEPIBIX
ITPOMBILITIEHHBIX ¥ GBITOBEIX OTXOIOB U MyCOpa HA IIOBEPXHOCTH U B HEApa
3emmn.

KpoMe MaTepuasbHBIX OTXOHOB, paboTa NMPOM3BOACTB W peanu3alusd
Pa3IMYHbIX TEXHOJOTMI CBSI3aHA C ITOCTYIUIEHNEM B Cpelly OGHTaHHS [T0TO~
KOB 3HEPTUH Pa3sNM4YHbIX BUAOB: MEXaHUYECKOH (1uyM, BUGpauus), Teruro-
BOW, JIEKTPOMarHUTHOM U T. II.

OTXO/IbI TTOCTYNAIOT BO BCE 3JIEMEHTHI TeEXHOCPEPH: B paboune ¥ MHbIE
30HBI [TPOM3BO/ICTBEHHBIX MOMEILEHUH, Ha NMPOMBILIEHHBIE TIONIANKH, B
FOPOICKYIO CPeAy U XKUJIbIE TOMEIIEHHS],  TAKXKE HETATHBHO BO3IEHCTBYIOT
Ha MPUPOIHYIO Ccpeny.

OTxop!I 3arpsA3HSIOT cpefly OGUTAHKA ¥ 00pa3yIOT B HEH OIACHBIE 30HBI,
JUIS KOTOPBbIX XapaKTePHBI BBICOKME KOHIIEHTPAIIMH TOKCHYHBIX BELIECTB
Y/WIY TTOBBIILIEHHbIE YPOBHM 3HEPIETHYECKOTrO BO3EHCTBUS.

3arpasnenne armochepHoro Bo3ayxa. OCHOBHOE AHTPOIOTEHHOE 3a-
Irpsi3HEHHE aTMOCGEPHOro BO3IyXa CO3AI0T aBTOTPAHCIIOPT, TEILIOIHEpre-
THKA U psi OTpacieil MpoMBINUIEHHOCTH.

CaMbIMU pacTipocTpaHEHHBIMM TOKCHYHBIMH BELIECTBAMH, 3arpA3HSIO-
MU aTMocdepy, sBIsIoTcs: okcun yriepoma CO, muokewn cepsl SO,,
okcunsl azora NO,, yrneponoponsl C,H,, ¥ mbUib.

Kpome npuBeneHHBIX BbILIE BEIIECTB M MBUTH, B aTMocdepy BbIOpach-
BalOTCHd U JApyrue, Gosee TOKCHYHBIC BelecTBa. Tak, BEHTHIALIMOHHBIE
BBIOPOCHI 3aBOJIOB 2MIEKTPOHHON MPOMBINIIEHHOCTH COIEPXAT Maphbl IUia-
BUKOBOM (THOLMAHATHOI), CEpHOM, XpPOMOBOM M APYIUX MUHEPATbHBIX
KHUCIIOT, OPraHUYECKUE PACTBOPUTENU U T. 1. B Hacrosiee BpeMs HacYH-
ToiBaeTcs 6osee 500 BpeAHBIX BEIECTB, 3arps3HAIOIIMX atMocdepy, U UX
KOJIMYECTBO YBEJMYUBAETCH.
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- Maccel BbIGpocoB B arMocdepy 3arps3HAIOLIMX BELIECTB OT CTAMOHAp-
HbIX UcTOYHKMKOB B PO B 1996 r. mpuBeNeHbl HUXE: -

Mau. T
MeUte . . . . .« o o o e e e 4,1
OuoKkcHa cepbl . . . . . . . . . . - 7,87
Oxcua yrnepoga . . . . . . . - . - 4,19
OKCHIOBI A30TA . . . - « « - « - « - 2,75
Yrnesomopoabl . . . . - . . . . . - 1,34

Bosbiuasi 4acTb NpuMeceit aTMocdepHOro Bo3yxa B ropoiaX MpoOHUKaeT
B XHWIble TOMelleHns. B neTHee BpeMa (NP OTKPHITBIX OKHAX) COCTaB
BO3/lyXa B XHJIOM MOMELIEHIN COOTBETCTBYET COCTABY BO3IyXa BHE IOME-
wenust Ha 90, 3umoit — Ha 50 %.

3arpssHenne NOBEPXHOCTHbIX BOA. BonoeMsl 3arpA3HsAIOTCS TIOBEPXHO-
CTHBIMHM CTOKaM¥ (CMBIBBI C 36MHO} TOBEPXHOCTH) U CTOYHBIMM BOXAaMH.

-»B Poccun Bomomnorpebienue B 1996 r. cocTaBUIO 73,2 xM® (53,1 — Ha

MpPOM3BOACTBEHHBIE HYXIBI; 19,1 — Ha X03fHCTBEHHO-TIUTBEBBIC HYXIEBL,
14,3 — Ha opolueHue; 4,3 — Ha HYXIBI CEJBCKOro xo3giictBa u 9 % —
npoYyue HyXmbl). <~

BHYTpeHHHE BOLOEMbl 3arps3HSIOTCS CTOYHBIMM BOJAMH PA3TUIHBIX
oTpac/eil MPOMBILLTIEHHOCTH (METaUTyprUYecKoH, HedTenepepadbaTHIBAIO-
1ei, XMMHUYECKOI M JIp.), CENLCKOTO ¥ XUIHIIHO-KOMMYHAJIBHOTO X035 -
cTBa. OCHOBHBIMM WMCTOUYHMKAMU 3arps3HEHMIl SABIAIOTCA XUIUIIHO-
KOMMYHATBHOE XO3SCTBO, MPOMBILIIEHHOCTb U CENLCKOE XO3ANCTBO.

3arpssHUTENN JensATcs Ha Guonornyeckue (OpraHuIecKue MUKpoopra-
HN3MBI), BHI3BIBAIOLINE GPOXEHHME BOIBI, XMMHUYECKUE, U3MEHAIOIME XU~
MUUECKUII cOcCTaB BOABL, (pU3NYecKHue, M3MeHAwllhe e€ Mpo3payHOCTb
(MyTHOCTB), TEMIIEpaTypy ¥ Apyrue MoKasaTelu.

BHONOrHYECKUEe 3arps3HEHUs MONANalT B BOTOEMbI C OBITOBBIMU U
NPOMBILUTEHHEIMM CTOKAMH, B OCHOBHOM IpeNNpUATHI MUuIeBoi, Meau-
KO-OMONIOrMYecKoil, HEUTI0N030-0yMaXKHOM MPOMBILUIEHHOCTH.

XuMuyeckyie 3arps3HeHus TOCTYNAloT B BOOEMBI C TIPOMBILUICHHBIMH,
[OBEPXHOCTHBIMU ¥ ObITOBbIMH cToKamu. K HUM oTHOCATCA: HedTenpo-
AYKTbI, TAXEJNbE METAUIBL M UX COEMMHEHMs, MUHEPAIbHBIC ynoOpeHus,
MecTULMIbI, MOIOLIUE CPENCTBA.
~* (dPu3nyecKye 3arpsi3HEHYS NOCTYNAIOT B BOJNOEMBI C IPOMBILIIEHHBIMH
cToKamu, mpH cbpocax K3 BBIPAOOTOK ILAXT, KAphepPOB, MpU CMbIBaX C
TepPUTOPMIA TIPOMBILUIEHHBIX 30H, FOPOLOB, TPAHCIIOPTHBIX MAarucTpanei,
3a cueT ocaxaenus arMocdepHoi meun. Beero B 1996 T. B BOLOEMBI CTPaHbI
c6poieHo 58,9 KM’ CTOUHBIX BOI, U3 HUX 22,4 KM 3arps3HEHHBIX.

CozepxXaHue HEKOTOPBIX 3arps3HSIONIMX BELIECTB (TBIC. T) B CTOYHBIX
BOJAX TOKA3aHO HUXKE! g
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1992 r. 1996 r.

CoeavHenmst Mveaw . . . . . . . . . .. 0,9 0,2

CoenuHenust xemeza . . . . . . . . . . ... . 51,2 19,7
CoeavHenmsi umska . . . . . . . . . . . . . . . 1,6 0,8 .
Hedrempoayxkrsr . . . . . . . . ... ... . 349 9,3

Bssewennsie Bewectsa . . . . .. . . 1090 618,6
Coenunennst pocopa . . . . . ... .. 60 32,4
®evonsr . ... 0,22 0,08

- B pesynbrare aHTpONOreHHOI AeATETBHOCTH MHOMME BOJIOEMBI Hallei
CTpaHbl Kpai{He 3arpsi3HEHbL. Y POBEHb 3arpA3HEHHOCTH BOJIBI [0 OTIEbHBIM
uHrpearentam npessiaer 30 TIK. HauGonee soicokuit yposens 3arpss-
HEHHOCTH BOJbl Habmonaercsi B GacceifHax pek: Huectp, IMevopa, O6b,
Enuceii, Amyp, CesepHas [suna, Bonra, Ypan.

3arpsisnenne 3emesb. HapylieHue BepXHUX CI0EB 3eMHOI KOpBI ITPOUC-
XOIUT MPU A0BBIYE NMOTEIHBIX UCKOMAEMBIX U UX OGOTALEHNY; 3aXOPOHEHUHU
OBITOBBIX M NMPOMBIIIEHHBIX OTXOHOB;, NMPOBENEHUM BOEHHbIX yYeHUIl H
MCTIBITAHUH U T. 1. [IoYBEHHbIH MTOKPOB CyIIECTBEHHO 3arpsi3HAETCS Ocall-
KaMmM B 30HaX pacCEUBAHMsI Pa3INYHbIX BBIGPOCOB B aTMoChepe, MaXOTHbIE
3EMJIM — TNPU BHECEHUH U3OBITOYHOTO KOJIMYECTBA YIOBPEHHIA 1 TIPUMEHE-
HUU AECTULIMIOB.

EXeronHo u3 Hep cTpaHbl U3BNEKAETCS OrPOMHOE KONMMYECTBO TOPHOH
MACChl, OIHAKO BOBJIEKAETCS B 060POT BCETO OKOJIO TPETH M HCIIONB3YeTCS
B MpOM3BOACTBE OKOMO 7 % obbema no6biun. Bonbluast yacTh oTX000B neT
Ha nepepaboTKy, HO OKOJIO 9 MJTH. T BBIBO3UTCS B MECTA HEOPraHU30BaHHOIO
CKJIAIUPOBAHUSA U HA FOPOACKNE CBAIKMU.

CyluecTBeHHOE 3arpsi3HEHHE 3eMeNb IPOUCXOIUT B pe3yNbTaTe OCax-
ACHHMA TOKCU'YHBIX BEWECTB U3 aTMocdepsl. HanGobiuyio onacHocTs npej-
CTABJAIOT NPENNPUATUS LUBETHOM U YEPHOW METAIYyprud. 30HbI
3arps3HEHUI UX BLIOPOCAMH MMEIOT pamuychl okono 20...50 ku, a NIPEBBI-
wenne K nocruraer 100 pas. K ocHoBHBIM 3aIPASHUTESIM OTHOCSTCS
HUKeNb, CBHHEL, beH3(a)upeH, pTyTh 1 ap.

OnacHbl BBIGPOCH MYCOPOCKHUTAIOLIMX 3aBOJOB, codepXallue TeTpa-
STUACBUHEL, PTYTh, AMOKCUHbI, GeH3(a)nupeH u T. n. Beibpocer THC
conepxar 6eH3(a)lIMpeH, CoeIMHEHHs BaHALMS, PATUOHYKIIUIBI, KUCIOThI
U Ipyrue TOKCUYHBIE BEILECTBa.

"~ B Tabn. 3.1 npuBegeHbl OCHOBHBIE UCTOYHHKH U Haubonee pacnpocr-
PaHEHHBIE IPYIITBI BELIECTB XMMHYECKOTO H PAIHOAKTUBHOTO 3arpsA3HEHHUS
TIOYBBI. ..

MHTEHCHBHO 3arps3HAI0TCS MAXOTHBIE 3eMJTH NpU BHECEHUU YIOBPEHU I
W MCIIOJIb30BAHNH MECTULHIOB. BHecenue ynobpeHuit KoMmeHcHpyeT nab-
ATUC PACTEHUSIMM M3 MOYBBI a30Ta, Qocopa, KanMs M APYrHX BEILECTB.
OnHako BMecTe ¢ YIOGPEHHSMMU, COLEPXAlMMY 3TH BEIIECTBA, B TIOYBY
BHOCATCA TSKETBIE METALIBI M UX COEIMHEHUS, KOTOPBIE CONEPXATCS B
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yro6peHnaxX Kak mpumecd. K HUM OTHOCATCSA: KaOMM#, MElb, HHUKEIb,
CBUHELl, XpOM M Jp. BbiBeneHue 3Tux npumeceil U3 yaodpeHu# — Tpyaro-
eMKHii 1 Joporoit npouecc. Ocobylo onacHOCTh MPEACTAB/IAET UCTIONB30-
BaHHe B KAYECTBE YIOOPEHHIi 0CAAKOB MPOMBILIJIEHHBIX CTOYHBIX BOX, KaK
[IpaBHJIO, HACHILUEHHBIX OTXO/aMH FIbBAHUYECKOTO M JIPYTHX IIPOU3BOACTB.

Ta6nuua 3.1. Hcroysnke u semecTsa, 3arpasasaiomme 1n0IBy

Bewecrsa HcTOUHHKM 3arpsA3HeHUs IOUBBI
MPOMBII- | TpaHCMOPT T3C ADC CcellbecKoe
JIECHHOCTh X0351HCTBO
Tsoxenble METALIHI M HX COE- + + + — +
JIMHEHMS (Hg, Pb, Cd u ap.)
Lukmnyeckue yrjieBOIOPOADI, + + + — +
GeH3(a)peH
PagvoaKkTHBHBIE BELIECTBa + — + + -
Hurpartsl, HUTPUTHI, docda- — — - — +
Thbl, NECTULIMABI

DHepreTHICCKHe 3arpA3HeHHs cpenbl 00uTanud. [IpoMbilIeHHBIE PEX-
MpUATHA, 0OBEKTHI 3HEpPreTUKH, CBA3N H TPAHCIIOPT SIBJIAIOTCSA OCHOBHBIMHU
UCTOYHUKAMU SHEPIETHUUCCKOTO 3arpsA3HCHHUA HpOMbIIJ.UIeHHbIX PEruoHOB,
TOPOACKOI cpelbl, XUJINIL ¥ MPUPOIHBIX 30H. K 3HepreTMyeckuM 3arpss-
HEHUSIM OTHOCAT BI/I6paHHOHHOC M aKyCTHYECKOE BO3).I€I7ICTBPIH, JJNICKTPO-
BO3AEHCTBUA PagMOHYKIHIOB U

MarHMTHblE MMONSA U HU3IYYEHHUS,
VIOHM3UPYIOLINX U3TydeHHH.

Bu6paLuy B FOPOICKO# cpeie U XMIIbIX 31aHUAX, HCTOYHUKOM KOTOPBIX
SBJISIeTCS TEXHONOTHYECKOe 0GOPYIOBAHHE YAAPHOTO IEHCTBHS, PEIbCOBBIH
TPAHCIOPT, CTPOMTENbHBIE MALIMHBI M TSKE/IBIA aBTOTPAHCIIOPT, Pacipo-
CTPaHsIIOTCS 1O TPYHTY ¥ KOHCTPYKUMSIM 30aHUH.

[1lyM B ropoICKOii Cpelie ¥ XUIIbIX 3TaHUAX CO3NAETCs TPAHCIIOPTHHIMH
CPEICTBAaMHU, POMBILLLTEHHBIM 060PY0BAHNUEM, CAHUTAPHO-TEXHUECKUMH
YCTaHOBKAMK M ycTpoifctBamu M Ap. Ha ropoickux Marucrpaidx u B
MPWIETAIOLUMX K HUM TEPPUTOPUSIX YPOBHH 3BYKA MOTYT AOCTUIATH 70...80 oba,
a B oTaenbHbiX ciydasx 90 1BA u Gonee. B paiioHe asponopToB YpOBHM
3ByKa eiue Boliue. McTouHnku uHQpasByka B texHocepe (MOABUXKHBIE
MEeXaHU3MbI ¢ GONBILON MOBEPXHOCTBIO — BHOPOIIOILAAKH, SKCKABATOPBI
¥ T. T.) B OTAENBHBIX CIYYasiX M3Jy4yaioT YPOBHM 3BYKOBOrO NaBIEHHA,
NpeBbIIIAIOIME HOPMATUBHBIE 3HAYEHHMsI HA 3HAYMTENBHBIX PACCTOAHMAX

OT UCTOYHUKA.

OCHOBHBIMI UCTOYHMKAMH 31EKTpOMarHuTHbIX noneit (OMII) paano-
4acToT ABNAKTCH paanorexHudeckue o6bekTsl (PTO), TeneBUHOHHBIC 1
paauonokaunontsie cranumu (PJIC), Tepmuyeckue uexu U yqacTki (B
30HAX, MPUMBIKAIOUMX K MPENIPUATUSIM). Bozneitcreue DMIT npombiui-
JIeHHOI1 YaCTOThI Yallle BCEro CBA3AHO C BHICOKOBONBTHBIMH JIMHUSAMH (BJI)
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SJIEKTPONEPENad ¥ ¢ HCTOYHHMKAMHM MarHUTHBIX IONEH, IPUMEHsIEMbIMU Ha
TIPOMBILIIEHHBIX TIPEATIPUATHSAX. 30HBI C IOBBIIEHHBIMH YPOBHAMM OMII,
MCTOYHMKAaMU KOTOphIX MoryT 66iTb PTO u PJIC, umelor pasMepsl 1o
100...150 m. Ipu 3TOM HaXe BHYTpH 30aHHM, PACIIONIOKEHHBIX B 3THX 30HaX,
TIIOTHOCTD MOTOKA 3HEPTUHM, KaK MPABHUIIO, IPEBbILAET JOMYCTUMBIE 3HA-
YeHUS. ,

3HAYUTENBHYIO ONACHOCT NMPEACTAB/ISIOT MATHUTHELE IOJIsI, BO3HMKa-
IOIUKE B 30HAX, MPWIErAIOIIMX K SMeKTPH(DHIMPOBAHHBIM XeJIE3HbIM JIO-
poraM. MarHuTHbIE 110/ BHICOKOM MHTEHCHBHOCTH O0OGHapyXuBaioTCs M B
3HAHUSAX, PACIIONIOXEHHBIX B HEMIOCPEACTBEHHON 6IM30CTH OT 3THX 30H.

B 6biry ucrounukamu OMIT M uanyyeHMH SBISIOTCS TEJIEBU3OPHI,
Avctuie, neyd CBY u apyrue yctpolictsa. DekTpocratuyeckue moas B
YCJTOBUSAIX MIOHMXEHHOM BlaXHoCTH (MeHee 70 %) co3naior nanachl, HaKH1-
KM, 3aHaBECKH M T. II.

MuKpOBOTHOBbIE MeYr B NPOMBILIIEHHOM UCIIONHEHHH He MpencTaB-
JAIOT ONACHOCTH, OIHAKO HEUCIPABHOCTh MX 3ALUMTHBIX DKPAHOB MOXET
CYLIECTBEHHO NMOBBICUTD YTEYKH 3JIE€KTPOMATHUTHOIO M3NMy4eHHs. DKpaHBI
TEJIEBU30POB U NUCIUIEEB KAK MCTOYHHKH 3IEKTPOMATHUTHONO M3TyYeHMsI
B OBbITY He NpPEeNCTaBIAIOT OOJbLION OMACHOCTH flaxe INpH JJIMTEIBHOM
BO3IEHCTBMH Ha YEJIOBEKA, ECIIH PACCTOSHMS OT SKpaHa npesbaoT 30 cM.

TeruoBsie 3arpsisHeH s Cpebl OBGUTAHMS BO3HUKAIOT B MECTAX HCTIOND-

30BaHMsI PA3TUYHBIX SHeproHocuresneil. Hanbonee sHaunTenbHBIMI uCTOY-
HUKaMH TEIIOBOTO 3arpsisHeHus cpenb spistioress TAC u ADC. OcHoBHAg
IOJIsl TEMJIOBBIX COPOCOB TMPUXONUTCS HA CUCTEMBI KOHAEHCALMU otpabo-
TaBLIero napa typ6uH. [loTpeGneHne Boabl B cucTeMe KOHAEHCALMH napa
Ha TOC cocrapnser no 150 n/(kBr - 1), YTO OGBSICHAECTC OrpaHHYEHHEM
Harpesa ox/IaxaaiouleH BOAbI Ha BeTM4HMHy He Gouee 10 °C. TIpu stom Harpes
BOJIBI B CTECTBEHHDIX BOJOEMaX, Kyna cOpachlBaeTcs TEMIOTA, He NOJDKEH
NIpEBHIIATE 5 3UuMoit 1 3 °C jreToM.
- OCHOBHBIE HCTOYHHKH MOHU3HPYIOLIErO 00JIy4eHHs YesoBeKa B OKpy-
XAIOLIEH cpefie U CpeHHE 3KBUBATEHTHBIE JO3BI o6 Ty4eHUsT IPUBEREHBI
HIKe (B CKOOKAX YKasaHbl 1033 il HaceleHHs P® Ha PaBHHHHOM
MECTHOCTH): -

mMk3s/rox

EcrtecTBeHHbI (oH:

KocMuyeckoe obyqenme . . . . . . . . . . . .. . 320(300)

ODJTyYeHHE OT NIPHPOLHBIX HCTOYHUKOB: . . . . . . . . .

BHEWIHee . . . . . . . . . .. ... ... ... 350(320)

BHYTpEHHeEe . . . . . . . . . . . . .. ... ... . . 2000(1050)
AHTpONOreHHBIE HCTOYHUKH:

MEIUIUHCKOE OOCHYyXUBaHME . . . . . . . . . . . . . . 400...700(1500)

T3C B pamuyce 20 kM . . . . . . . e e 3.5
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ABCBpamuyce 10KM . . . . . . . ..o 1,35
paZMoaKTUBHBIE OCANKH (IJaBHBIM 0GPa3OM NOCTEACTRISA HC-

TIBITAHKI SIEPHONO OpYXHs B atMocdepe) . . . . . - - . 75...200 (v"
TENEBU3OPHI, MUCIUIEM . . . . « < « -« =« o = o - oo 250...500 npu 1< 10 cM B
KEPAMUKA, CTEKIIO . . . - - « « + o« = o = = = = = o= 10
aBMAIIMOHHEINA TPAHCIIOPT Ha BbicoTe 12 KM . . . . . . . 5 Mx3B/4

- JInst yenoBeKa, NPOXHBAIOLIETO B MPOMBIILTEHHO Pa3BUTBIX PETUOHAX PO,
rOJI0Bask CyMMapHasl SKBUBAICHTHasl 1032 00TyyeHus 13-3a BBICOKO 4aCTOTHI
PEHTIeHOAMArHOCTHYECKHX obcenopanyit gocruraer 3000..3500 mx3s/ron
(cpennsisi Ha 3emite 1032 OOTy4eHHUs] paBHA 2400 Mx38/ron). [l1st cpaBHEHUA
nipefeIbHO NOMYyCTHMAs 1034 Ul nipodpeccHoHaIOB (KaTeropusi A) COCTaB-
nstet 50 - 10° Mx3s/ron.

Jloza oGnydeHusi, CO301aBaeMasi aHTPONIOTEHHbHIMM MCTOYHHKAMU (3a
UCKJTIOUeHUEM OBIyYeHHI TTPH MEAMIIMHCKHUX obcrnenoBaHUsAX), HEBEIUKA
{10 CPaBHEHHIO C ECTECTBEHHBIM (HOHOM MOHU3UPYIOLIETO 00JIy4eHus1, YTO
[OCTUraeTcs IPUMeHEHNEM CPENICTB KOJUIEKTHBHOM 3aLUMTEL. B rex cydasix,
Koraa Ha oOBeKTax 3KOHOMHMKM HOPMAaTHBHBIC Tpe6oBaHUs M NpaBuwiIa
paMaloHHO 6e30MacHOCTH He CODMIONAloTCst, YPOBHH HMOHHU3UPYIOLIETOo
BO3IEMCTBUS PE3KO BO3pACTAIOT.

Murpauys paIHOHYKIMIOB B BOAOEMAX U IPYHTE 3HAYUTENLHO CIIOK-
Hee, 4eM B arMocdepe. ITo 06yCIOBIEHO HE TOJBKO NapaMeTpamMa mpotiecca
pacceMBaHusi, HO M CKJIOHHOCTBIO PanHOHYKIMIOB K KOHLIEHTpal¥y B
BOJHBIX OpraHU3Max, K HAKOIUIEHHIO B noyse. Huxe npusefieHO pacipe-
nenerne (%) OTIENBHBIX PAIHOM30TONOB MEXIY COCTAB/IIOLIMMH MIPECHO-
BOJHOTO BOIOEMa:

H3oron Boma Tpynr  Buomacca
2p L 10 28 62
Oco . .. 21 58 21
NG 48 27 25
B 58 13 29
S 6 90 4

. "DTH JaHHbIe CBUIETENHCTBYIOT O TOM, YTO BOIA, COCTARIAIONIAA 85 %
Macchl 3eMITH, coIepXuT TULb 27 % pagTuoU3oTONOB, & 6uomacca, cCocTaB-
nsitowas 0,1 %, HakaruBaer 10 28 % paaioM30TONOB. .

Murpaliis palMoaKTHBHBIX BEILECTB B IOYBE ONPENE/IACTCA B OCHOBHOM
ee TMIPOJIOTMYECKMM PEXMMOM, XUMUIECKUM COCTABOM [TOYBHI ¥ PAfUO-
HyKnoB. MeHbLiei COpOLMOHHON eMKOCTbIO 06J1a1aloT necyaHast no4sa,
Goblleii — IMHUCTasA, CYITTMHKA U ‘{C?H03CMI>I;>BI>ICOKOI7I CIIOCOOHOCTBIO
ylepXaHus B TIoYBe o6nanaioT 'St 137Cs. OpMeHTHPOBOYHbIE 3HAYEHHUS
PAJIMOAKTHBHOTO 3arPSI3HEHHs CYXOi MACChI KYABTYPHBIX PacTEHU cely-
jourue (Bx/kr): <.
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9l)sr 137Cs

Muenuua ~~° " " 2,849 10,730
MopkoBp =~ © 0,555 1,887

) Kamyera . . . . . . . ... . . . 0,469 2,109
~ Kaprobers . . .. .. .. . ... 1,185 1,406
Ceexima . . .. ... ... ... . 0,666 1,702
Abnmoxm . . . . ... 0,333 1,998

-~ DTH 3arpsi3HeHus1, 06yCITOBJIEHHbIE [IOGATBHBIMH MOCTYIUIEHUSIMH pa-
AMOAKTUBHBIX BEIIECTB B MOYBY, HE MNpEBBILIAIOT JOMYCTHMbIE YPOBHH.
OnacHoCTb BO3HUKAET JIULIB B CIIyYasix MPOU3PACTAHUSA KYJIBTYP B 30HAX C
MOBBIIIEHHBIMY PAIMOAKTUBHBIMH 3aIpSI3HEHUSIMH.

YpoBeHb PanMOAKTUBHOCTH B XIJIOM MOMEIIEHNH 3aBUCHT OT CTpOH-
TEJIBHBIX MATEPUAIOB: B KUPIMYHOM, XENe306eTOHHOM, IUIAKOBIOYHOM
AOME OH BCErJA HECKOJbKO BbILIE, YEM B JEPEBSHHOM.

F'azoBas MIMTa IPUHOCHT B IOM HE TONBKO TOKCHYHBIE TA3bI NO,, CO
W IpYrue, BKIIOYash KaHIEPOTeHbl, HO M PaliMOaKTHBHbIE rasbl. [TosTomy
YPOBEHP PaNMOAKTUBHOCTH Ha KYXHE MOXET CYIUECTBEHHO MPEBOCXOMUTD
¢oHoBEI Npu paborarolueit rasosoit miute. B 3aKpBITOM, HENpPOBETPUBa-
CMOM IOMELIECHUU Y€JIOBEK MOXKET NMOABEPraThCsl BO3NEHCTBHIO pafoHa-222
¥ panoHa-220, KoTophble HelpephIBHO BBICBOBOXIAIOTCS M3 3eMHOMH KOPBI.
[locrynas 4epes dyHIaMeHT, MON, W3 BOABI WIM MHBIM IyTeM, paJoH
HAKAIINBACTCsl B U30NMPOBAHHOM nomeleHud. CpeaHue KOHIEHTPALUK
panoHa obb14HO coctasisior (KBK/M?): B BanHoI KoMHaTe 8,5, Ha KyxHe 3,
B cnasibHe 0,2. KoHLieHTpaums paioHa Ha BEpXHUX 3TaHXAX 30aHUH OOBIMHO
HHXE, YeM Ha nepBoM araxe. M36aBuTbes OT M36BITKA pamoHa MOXHO
MPOBETPUBAHUEM TIOMELICHHS.

B sToM oTHOmEHNH noyyutened onbir UlBeimu: ¢ Havana S0-x rogos
XX croneTust B crpaHe MpOBOAMTCS KAMIAHMS MO SKOHOMUM 3HEPTUH, B
TOM YHCJI€ TIYTeM yMEHbLICHHUSs MPOBETPUBAHUS NTOMeLIeHHMI. B pesynbrare
CPCAHsI5 KOHLICHTPALIMS PAlIOHa B IIOMELLEeHUH Bo3pocia ¢ 43 1o 133 B/’
NP1 CHUXKEHUH BosayxoobmeHa c 0,8 1o 0,3 M’ /4. TTo OlIEHKaM, Ha KaKIbIi
1 TBT/ron anekTposHepriu, c3KOHOMIEHHOI 3a cyer YMEHBILIEHUS TTIpo-
BETPUBAHUS NOMEIEHUH, LWBEbI TONYYUIIH LOTIONHUTENBHYIO KOJUIEKTHB-
HYt0 no3y obayyeHus B 5600 yen-3B.

OrpeneneHHyI0 ONAacHOCTb NMpPeaCTABASIOT PATMOHYKIIMAIBL, TOCTYIAIO-
IUME B OKPYXAIOILYI0 CPEAY OT OOBEKTOB SIAEPHOIO TOIUIMBHOIO HUKIIA
(ATL). Mo coobiennto LlenTpa 0bLIECTBEHHOM MHGOPMALIMK 110 AaTOMHOM
aHepruu (1993, Ne 5) rogoBas KomTeKTHBHAS 3KBHBATCHTHAS I1o3a obnyye-
HU3, lojTy4aeMast HaceieHueM Boimsu ADC, coctamnsier 2,5 yen-3/(I'Br - rox).
s cpaBHenus, okono TAC Ha mazyte — 0,5; Ha rase — 0,03; Ha ymie — 4.

95 % OT BceX MOHM3MPYIOUIMX 3arpsi3HEHUl ATU npuxomutes Ha
onepauny 1o riepepaboTke 061yYeHHOro IAEPHOTO TOMIMBA. SHAYUTETbHbIE
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Mpo6eMBI CYILECTBYIOT B NepepaboTKe U 3aXOPOHEHMH BRICOKOAKTHBHBIX
sIepHBIX OTXOMOB, KOJIMYECTBO KOTOPHIX B MHPE COCTABIIET €XErolHoO
oxono 10 Teic. T.

W3 paccMOTpeHHBIX 3HEPreTHYEeCKHX 3arpsi3HEHH B COBPEMEHHBIX
YCITOBHSIX HauGorbliee HeraTMBHOE BO3EHCTBHE HA 4YETOBEKA OKA3BIBAIOT
paIMoaKTUBHOE U aKyCTHYECKOE 3arpsisSHEHMI.

3. KPHTEPUH BE3OIACHOCTH H BKOJOTHYHOCTH TEXHOC®EPHI
IPU EE 3ATPASHEHUHA OTXOJAMH '

KpuTepusaMH 0e300aCHOCTH TexHocdepH IpH3a-
IPA3HEHUM €€ OTXONAMH SRISIOTCS NPeeNbHO JOMYCTUMBIE KOHLEHTPALMU
sewtects (ITIK) u npeznenabHo JOIyCTUMBIE HHTEHCMBHOCTH ITOTOKOB 3Hep-
run (ITAY) B ee XU3HEHHOM NMPOCTPAHCTBE.

Tekyiune KOHIIEHTPALUK BEIUECTB PEINAMEHTHPYIOT, MCXOIs U3 Ipe-
JIeJIbHO JOTYCTUMBIX 3HAYEHHMI KOHLIEHTPALIUH 3TUX BEIECTB B XXUIHCHHOM
MPOCTPAHCTBE, COOTHOLLIEHUEM!

¢ <TIOK,, 3.1

[Ie ¢, — KOHLIEHTpallMs i-T0 BELIECTBA B XU3HEHHOM IIPOCTPAHCTBE, nIaK; —
NpeebHO JOMYCTMMAs KOHLIEHTPALMs /-r0 BEIECTBA B XU3HEHHOM IpO-
CTpaHCTBE.

U151 IOTOKOB 3HEPTHH VX TEKyllMe 3HAYEHUS YCTAHABIMBAIOTCS COOT-
HOILIEHUSIMHU:

" 3.2)
L <Oy wm ¥ L<TIOY,
1

rae [, — MHTeHCHBHOCT i-ro ToToka sHeprum; I1J1Y — mpenesibHo pomy-
CTUMasi WHTEHCHMBHOCTh MOTOKA YHEPIHM; M — KOJNNWYECTBO HUCTOYHHUKOB
U3NyYEHMs] SHEPTHH.

3uavenus TIIK v ITAY ycraHoBieHs! HOPMaTUBHBIMHM aKTaMH Tocy-
JAPCTBEHHOH CUCTEMBI CAHMTAPHO-3MUIEMHOIOTHYECKOr0 HOPMUPOBAHUA
Poccuiickoit ®enepauuu. Tak, Hanpumep, NMPUMEHUTENBHO K YCJIOBUAM
3arpsA3HEHHUs NPOU3BOACTBEHHOH M OKpYXalolleil cpelbl SEKTPOMAarHuT-
HBIMM MINTYYEHHSMH PAIMOYaCTOTHOTO NHMAna3’oHa ACHCTBYIOT CanllnH
2.2.4/2.1.8.055—96. [lnsi OUEHKM 3arpA3HEHUsA arMocepHOTo BO3yXa B
HACENIEHHBIX MYHKTaX perlaMeHTHPOBAHbI JOMYCTUMbIE KOHLEHTPALIMH 32-
IPA3HAIOLIMX BEIECTB M KJIACC UX OMACHOCTH MO CIIUCKY Ne 3088—84.

CorlacHO HOPMATHBAM KOHLIEHTPALMs KaXKIOro BPEAHOTO BEILECTBA B
IPU3EMHOM CJIO€ He JIOJDKHA MPEBBIILIATh MAKCUMATBHO Pa30BOii MPeIENbHO
JOMYCTUMO# KOHIEHTPAUHH, T. €. ¢ < [IHKouax, TIPH SKCIONLHMHU HE Gonee
30 mun. Eciii BpeMs1 Bo3neHCTBHS BpEAHOTO BEIIECTBA MPEBHIIACT 30 MuH,
to ¢ < K., rae IIJK. — cpeaHecyro4Hoe T1IK.
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ITpu onHOBpEMEHHOM IIPUCYTCTBUH B aTMoc(hepHOM BO3IyXe HECKOMb-
KX BPEIHBIX BELIECTB, OONANAIOMIMX ONHOHANPABIEHHBIM AEHCTBHEM, X
KOHLIEHTPALUHX JOJDKHBI YIOBJIETBOPATH YcinoBuio (3.1) B Buze:

a/TIOK: + o/IAK, + ... + ¢/TIIK, <1. (3.3)

IIIK u TI]1Y nexar B ocHoBe onpenenenus MIPEEIbHO JOMYCTUMBIX
BBIOPOCOB (C6pPOCOB) WM IPEAENBHO JOMYCTUMBIX MOTOKOB SHEpPruu s
MCTOYHHKOB 3arpsA3HEHMsT cpenbl oburanus. Onupasics Ha 3HayeHus [11K
u I11Y v 3Has hoHOBBIE 3HAYEHUsT KOHIIEHTPALIHMIA BELIECTB (cp) 1 IOTOKOB
SHEPIrH (/) B KOHKPETHOM XH3HEHHOM MPOCTPAHCTBE, MOXHO OTpeAeNUTD
MIPEIETbHO IOMYCTUMBIE BBIOpOCH (COpoch) Npumeceil (SHepruu) mis
KOHKPETHBIX MCTOYHHKOB 3arpsi3HEHHsI CPenbl OOUTAHUS.

Tak, HanpuMep, NPK ONpeNeNEHNH TIPeAeTbHO JIONYCTUMOTO BBIOpoca
(ITAB) BemectBa B arMocdepHBIit BO31yX OT MCTOYHHKA 3arps3HeHus
HEOOXOAMMO BBIMTONHUTE YCIOBUE:

¢ < IOK-cy, 34

TA€ ¢ — KOHLEHTPAllUs BELIECTBA B XM3HEHHOM IMPOCTPAHCTBE, KOTOPAs
MOXET OBbITh CO30aHA UCTOYHUKOM 3aTpsi3HEHUS.
- Ilo 3HaYeHHIO KOHLIEHTPAIMHU ¢ MOXHO HalTH OB mis mpoMsIIeH-
HOTO 0OBEKTA. Tpe6osanus k pacuery conepxarcst B TOCT 17.2.3.02—78,
OHI-86 1 OHI-90. =

[IpenenbHo nomycTUMBIE BHIGPOCH (cOpocbl) ¥ IpeaenbHO AOIMyCTUMBbLE
W3Ty4€HUs SHEPTUM UCTOYHUKAMH 3arpsi3HEHHS Cpelibl OOUTAHMS SIBIIAIOTCA
KPHTEPHAMH 3KOJOIrHYHOCTH MKCTOYHMKA BO3AEHCTBHS Ha
cpeny obutanus. CobmoneHue 3THX KpUTEPHEB rAPAHTHPYeET Ge30MacHOCThb
XU3HEHHOTO MPOCTPAHCTBA.

~34- HETATUBHBIE ®AKTOPBI NPOU3BOICTBEHHO CPENbI

IIpou3BoncTBeHHAs cpeqa — 3TO YacTh TexHocdepsl, 061aaaoLas mno-
BBILIEHHOM KOHLEHTpauuei HeraTMBHEIX GakTopoB. OCHOBHBIMHM HOCHTE-
JAMHU TPaBMHUPYIOLIMX M BPERHBIX (aKTOPOB B MPOM3BOACTBEHHOM Cpene
ABJIAIOTCS MAUIMHBI U IpYTHE TEXHUYECKUE YCTPOMCTBA, XUMUYECKH W
6roTOrMUECKH aKTUBHbIE TIPEAMETH TPYa, MCTOYHHKH SHEePruu, Heperia-
MEHTHPOBAHHBIE NEHCTBUSI pAOOTAIOLINX, HAPYLIEHUS! PEXXUMOB U OpIraHu-
3aluK IEATENBHOCTH, a TAKKE OTKJIOHEHHUs OT JONMYCTHMEIX NAPAMETPOB
MUKpOKJIMMarta paboyeii 30HHI.

Tpasmupyromue u Bpentbie dhakTopb MONPA3IENSIIOT Ha (pU3HYECKUeE,
XUMHUYECKUe, OHolornyeckue M mcuxodusnonornyeckue. OUIHYECKHe
(haKTOpbl — ABMXYLIMECS MAINMHBI MEXaHU3MbI, IIOBLIIEHHBIE YPOBHU
luymMa ¥ BHOpaLUi, SNEKTPOMATHMTHBIX M HOHM3UPYIOUIMX U3IYYCHUH,
HEN0CTaTOYHASt OCBELUCHHOCTD, IIOBLIIEHHBIH YPOBEHD CTATHYECKOTO DJIEK-
TPUYECTBA, MOBBILUICHHOE 3HAYCHUE HANPSIKEHHS B SMIEKTPUYECKOH LIeNH U
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ApyTHe; XMMHUYECKNE — BEHIECTBA U COeIMHEHNs, PA3IMYHBIC 110 arperar-
HOMY COCTOSIHMIO M OOMafalolMe TOKCHYECKMM, PasfpaxaiollyM, CEHCH-
OMJIN3UPYIOLINM, KAaHLEPOreHHbhIM W MYTar¢HHBIM BO3/leiicTBMEM Ha
OpraHu3M 4eNioBeKa M BIMSAIOLIME HA €ro penpoAyKTUBHYIO dyHKUMIO;
GUOTOrMYecKHe — MATOreHHble MUKPOOPTraHM3Mbl (OaKkTepuu, BUPYCH U
[p.) VI TPOAYKTHI UX XU3HENEATENBHOCTH, & TAKKE XHUBOTHbIE U PACTEHUS,
nicuxodu3noNornyeckue — GU3MUEcKre Neperpysku (CTaTUIecKue v Iu-
HaMHYeCKue) U HEPBHO-TICUXWYECKME (YMCTBEHHOE NEpEHANIPSDXKEHHUE, HE-
peHarnpspKeHne aHIM3aTOpPOB, MOHOTOHHOCTb TpYAd, SMOLMOHAIBHBIE
neperpysKu).

— ~TpaBMupyoili¥e ¥ BPEAHBIC (axTOpBl MPOU3BOACTBEHHOM Cpebl, Xa-
PaKTepHBIe WIS GOMBIIMHCTBA COBPEMEHHBIX MTPOU3BOACTB, NMPUBEACHDL B
tabm. 3.2. -

TaGauua 3.2. Herarasnbie GakTopsl NPOH3BOICTBEHHOH Cpelkl

I'pynina ¢akTo- DakTOpH MCTOMHUKM M 30HBI AeUCTBUS PaKTOPOB
poB
duspnuec- 3anblleHHOCTh Bo3nyxa| 30HbI TepepaloTKM ChIMYYUX MarepHajloB,
KUe pa60qeﬁ 30HbI Y4aCTKH BLIOMBKY U OYUCTKH OTJIMBOK, CBapKH

W TUia3MeHHOH o6pabotku, 06pabOoTKM IIacT-
Macc, CTeKIOTUIACTMKOB M APYTUX XPYIKMX Ma-
TepUAIOB, Y4acTKy 1pobiieHUs MaTepHaloB U

T. T
Bubpauun:
obuiue Bubpornouaiky, TpaHCTIOPTHBIE CPEICTBa,
CTpOMTENbHbIE MalIMHBI
JIOKaJIbHbIE BuGpPOMHCTPYMEHT, Dbl4aru ympaBIeHHsA

TPaHCMOPTHBIX MallMH

AKycTHYecKue Koneba-
HUSL:

HH}pa3ByK 30HBI OKOJI0 BUOPOILIOANOK, MOLLHbIE ABH-

FaTely BHYTPEHHEro CropaHus M APYrHX BBICO-
KOIHEPreTHYEeCKHX CUCTEM

- 1HYM 30HBI OKONO TexHOJOrMYeckoro obopynosa-
’ HMSl yEApHOTO AeWCTBUA, YCTPOHUCTB AJIsl MCTIbI-
TaHUS Ta30B, TPAHCIIOPTHBIX CPEACTB, 3HEpre-
THYECKHX MALUWH

yABTpa3ByK 30HB OKOJIO YJIBTPAa3BYKOBBIX T€HEpATOPOB,
JedeKTOCKOTIOB; BaHHBI U1 yALTPa3BYKOBOH 00-

paboTKy
CTaTHuecKoe 3MeKTpH-| 30HBI OKOJIO JIEKTPOTEXHUYECKOro 0Gopyno-
4eCcTBO BaHUsI Ha NOCTOSIHHOM TOKe, 30HBI OKpacKH pac-

MBUICHHEM, CHHTETHYECKUE MaTepHalbl
DJIeKTPOMATHUTHBIE TIo-|  30HBI OKOJIO TMHMH SeKTponepeaay, ycraHo-
151 ¥ U3TyYeHUs pok TBY ¥ UHAYKIIMOHHOMH CYIUKH, JMEKTPONaM-
OBbIX TE€HEepaTopoB, TeJEIKPaHOB, AMUCILIEEB,
aHTeHH, MarHUTOB
WUndpakpacHast pagna-| Harperbie NOBepXHOCTH, PaCIUIaBICHHbIC BE-
uus 1IeCTBa, M3TydeHNe TUTAMEHH
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IIpodonxcenue matn. 3.2

I'pynna dakro-
poB

®@axkTophl

HcTodHUKK M 30HBI AeiicTBuS tbaxropon

Pusnyec-
Kne

Xumnyec-
KHe

bBuonoru-
yecxue

Meuxodu-
3UONOTHYEC-
KHe

80

JlazepHoe nanyyenue

Yaerpaduonerosas pa-
auauus

Honuzupyrowme
JIydeHHUst

H3-

OneKTprUdecKHii ToK

JBIXylunecs: MalmHsl,
MEXaHM3MEI, MaTepHasl,
M3ENUA, 4acTH paspylua-
IOIIKXCS KOHCTPYKUMHA M
T. 1.

BricoTa,
MpeaMeThl

OcTpble KpoMKH

nagawuue

[ToBbilteHHast uau rmo-
HUXEHHas TeMmepatypa
MOBEpXHOCTEN obopyaoBa-
HYSl, MaTEPUAIOB

3arazoBaHHoOCTb pabo-
4yel 30HbI

3anblIEHHOCTb paboveit
30HbI

Monaganue snoB Ha
KOXHBbI€ TTOKPOBBI M CHU-
3UCTbIC 00ONOYKH

Monananue s10B B Xxe-
JIYIOYHO-KHLLIEYHbIH TPaKT
CMa304HO-0X"aXI210-
e xuaxoctn (COX)
®usmnyeckue neperpys-
KH:
CTaTHYeCKUe

Jlazepsi, orpaxeHHoe nasepHoe U3TYYeHHe
30HBI CBapKH, IUIa3MeHHOMN o6paboTku

SlnepHoe TOMIUBO, MCTOMHMKHU H3TyYeHMH,
TipuMeHsieMble B nipubopax, AedekTockonax u
TIPH Hay4YHBIX UCCIENOBAHUSIX

DNEeKTpUYeCKHe ceTH, 3MEKTPOYCTAHOBKH,
pacnpenenuTeNu, TpaHcopMaTopsl, obopyaoBa-
HHE C 3/IEKTPONPUBOIOM U T. 1.

30HbI ABMXEHHS HA3EMHOTO TPAHCTIOPTA, KOH-
BeitepoB, MOI3¢MHbIX MEXaHU3MOB, MOIBHKHBIX
YacTedl CTaHKOB, MHCTPYMEHTa, Tepeay. 30HbI
OKOJIO CUCTEM IIOBBILIEHHOTO AABNEHUS], eMKO-
CTei CO CXATEIMM ra3aMH, TPY6ONPOBOIOB, THEB-
MOTHAPOYCTAHOBOK

CrpoutesbHBIe ¥ MOHTaXHBIE PaboTHI, 06CTy-
JXUBaHHE MALHMH ¥ YCTAHOBOK

Pexcytumit ¥ xomowmit HHCTPYMEHT, 3ayceH-
Hbl, IIEPOXOBaThie MOBEPXHOCTH, META/LTUYECKAS!
CTPYXKa, OCKOJIKH XPYIKHX MaTepUatoB

[TaponpoBonsl, ra3oBoakI, KPHOTEHHBIE ycTa-
HOBKH, X0JI0IM/IbHOE 06OPYIOBAaHUE, PACIIABHI

- YTeuKy TOKCHYHBIX [a30B UM MapoB U3 Herep-
METHYHOro 00OpyNOBaHMS, UCHAPEHUs] U3 OT-
KPBITHIX €MKOCTeil ¥ NpH NpPONMBaX, BHIGPOCH
TOKCHYHbBIX BEILECTB MPH pa3repMeTH3aLMK 060~
PYROBaHMA, OKpacKa pacnblIEHHEM, CYLIKa OK-
pallieHHBIX MOBEPXHOCTEN

Caapka U r1a3smMeHHasa o6paGoTka MaTepHaioB
¢ conepxanuem CryO3, MnO, nepechinka u
TPaHCMOPTHPOBAHHME JIMCTIEPCHBIX MaTepuasos,
OKpacKa pacHbUIEHHEM, [1aiiKa CBHMHLIOBBIMH
TIDUMOSIMH, naiika 6epHIUTHA M NPUMOAMHU, CO-
OepXalumu Sepunanii

TanbBaHMYecKoe MPoM3BOCTEO (TpaBnenve u
T. ), 3aMojHEHNE eMKOCTell, paclibLieHHe
XHIKOCTeH (OMPBICKMBAHUE, OKpacka NOBepX-
HocTeilt)

Ownbku npH NpPUMEHEHMM XMIKOCTEH,
YMbILUUIEHHbIE AeHCTBHS

O6pabotka MaTepuatoB ¢ TIpUMEHEHUEM
SMYJIbCOMOB

MponomkutensHas paboTa ¢ AMcnAEaMH, pa-
6oTa B Heyno6HoI nose



TIpodoaxcenue matn. 3.2

I'pynna ¢akro- @axTopsl McTOYHUKH ¥ 30HH AeiicTBust $aKTOPOB
poB
INcuxopu- IUHAMHAYECKUe ToxseM u MepeHOC TSKeCTel, pyYHOH TpyA

3uonorutec- HepBHO-NICUXHYECKHE

Kue MeperpysKu:
yMcTBeHHOe Tepe-| Tpya HayyHbIX paGOTHHMKOB, NperiofaBaTenei,
HanpsKeHue CTYIEHTOB
repeHanpsDkeH1e Onepatopbl TEXHUYECKMX CHCTEM, aBHaauC-
aHalM3aTopOB neTyepsl, pabora ¢ QUCTLIEAMH -
MOHOTOHHOCTh Tpyna| Hab6nioneHue 3a Mpon3BOACTBEHHBIM INpoLEC-

coM

3MoLMoHaNbHBIE Ne-| Pa6ora aBnaaMcrieTYEpoB, TBOPYECKMX paboT-
perpysku HHMKOB

MpumMmeuanue. B Tex cayyanx, koraa B paboueil 30He He obecrieyeHsl KOMGOPTHBIE YCIO0BUS
Tpvaa, HCTOUHMKOM (PU3NUECKUX BPEAHBIX (aKTOPOB MOTYT GHITh MOBbILIEHHAS WIM NOHWXKEHHAs TeMIle-
paTypa BO3yXa, MOBBILIEHHOE WIH TIOHMXEHHOE aTMochepHOe NABNEHWE, MOBBIMEHHAN BAITAKHOCTL M

CKOpOCTb IBHXEHHMSI BO3AYyXa, HCMPaBUIILHOE OCBCLICHHE (HC)lOC‘l‘aTO'-IHaﬂ OCBEILIEHHOCTb, MOBbILLIEHHAs

AIPKOCTh, MOHIKEHHAs KOHTPACTHOCTh, MOBBILIEHHast MYJIbCALMs CBETOBOro MoToka). Bpennbie BoaneicT-
BUST BO3HMKAIOT TAaKXeE MPH HEJOCTATKE KUCIOPOJa B Bo3iyxe paboyei 30HbI.

KoHKpeTHBIE ITPOM3BOICTBEHHBIE YCIOBUS XapaKTEpU3YIOTCH COBOKYTI-
HOCTbBIO HETATUBHBIX (haKTOPOB, a TAKXKE PA3TNYAIOTCA 110 YPOBHAM BPEIHBIX
(aKTOpOB U PUCKY MPOSIBJIEHUS] TPABMUPYIOLIMX (aKTopoB.

K oco6o onacHBIM paboTaM Ha MPOMBILUIEHHBIX TIPEANPUATHAX OTHO-
cAT:

— MOHTaX ¥ JIEMOHTAX TSDKEJIOro obopynosaHust Maccoit 6onee 500 Kr;

— TPAHCIOPTHPOBaHME OAIOHOB CO CXAaThIMM rasamu, KMCIIOT, Hie-
JIOYHBIX METALIOB U APYIMX ONACHBIX BELUECTB;

— PEMOHTHO-CTPOMTENbHbIE ¥ MOHTaXHbIe paboThl Ha BeICcOTE Oosiee
1,5 M ¢ mpUMeHeHUeEM MpUCIOCcOGNeHHI (JIECTHUL, CTPEMSIHOK M T. I1.), &
TaKKe paboThl HA KpbIllIe;

— 3eMJISIHBIE paboThl B 30HE PACTIONOXEHUS IHEPIETUYECKUX CETEH;

— paboThI B KOJIOAIAX, TOHHENSX, TPaHLIEAX, ILIMOXOAAX, IIaBUJIBHBIX
1 HarpeBaTeJbHbIX Medax, OyHKepax, LIaxTax ¥ Kamepax;

— MOHTaX, JEMOHTaX U PEMOHT Ipy30MOJbEMHBIX KPAaHOB U IMOIKpa-
HOBBIX IyTeil; TaKeJaxHbie PAbOTHI [0 MEPEMELIEHHIO TSXKETOBECHBIX U
KpPYIHOrabapuTHBIX MPEAMETOB MPU OTCYTCTBUM MOABEMHBIX KPAHOB,

— CUAPABIMYECKHE U MHEBMAaTUYECKHE MCINBITAHMsl COCYAOB M M3ae-
JIUH;

— YJCTKA U PEMOHT KOTJIOB, TA30XOI0B, LIMKIOHOB U Apyroro obopy-
JI0BaHUS KOTENbHBIX YCTAHOBOK, a TAKXKe DS/l APYTUX pabor.

- . MicroyHnKaMu HeraTMBHBIX BO3J€EICTBMII Ha MPOU3BOACTBE SABJISIOTCS HE
TONBKO TEXHUYecKHe yerpoiicTBa. Ha ypoBeHb TpaBMaTH3Ma OKa3bIBAIOT BIU-
siHUE TICHXO(U3UYECKOE COCTOAHME M AeicTBus paboraomx. Ha puc. 3.1-
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YposeHnb TpaBmatusma, %

! | U S T B 1 |
2 4 6 8 10 12 14 16 18 20 24 26 28 30 32

Toyaososi cTax, rogst

Puc. 3.1. Cratucriyeckast KpHBasi IMHAMVKY TPaBMATH3Ma CTPOMTee

"> MOKa3aHel crarucTuveckue naHHole (A.B. HeBckuit) o TpaBMatusMme y

CTPOMTEJNIEH B 3aBUCHMOCTH OT UX TPYHIOBOTO CTaxa. Xapakrep U3MEHEHHs
TpaBMaTH3Ma B Ha4aJje TpyAOBOM AesiTeIbHOCTH 1 0GYCIOBIEH OTCYTCTBUEM
HOCTATOYHBIX 3HAHMIA M HaBbIKOB Ge3omacHoi paGoThHl B IEPBBIE TPYAOBhIE
IOHU Y TIOCTENYIOIUM TIPHOOPETEHHEM 3THX HABBIKOB. POCT ypoBHS Tpas-
Marusma npu ctaxe 2...7 ner (/1) o6bscHseTCS BO MHOTOM HEBPEXHOCTHIO,
XaJIATHOCTBIO U CO3HATENBHBIM HapyHIeHHeM TpeOoBaHMi Ge3omacHOCTH
aTo# Kareropuu paborajomux. Ilpu craxe Gonee 7 et MMHAMMKA TpaBMa-
Tuama (I11) onpenensiercsa npuobpereHneM npodeccHOHATBHEIX HABHIKOB,
OCMOTPHTEIbHOCTHIO, NPaBIJIbHBIM OTHOLIEHHEM paboTaomuX K TpeGosa-
HusAM GezomacHocTu. [Ins 30HBL IV xapakTepHO HEKOTOpPOE MOBBILEHUE
TPaBMaTH3Ma, KaK NMPaBWIO, 00YCIOBIEHHOE YXYOLIEHHEM MCUXOdU3NYe-
CKOTO COCTOSTHUSI paGoTaioNyX.

BosneiicTBie HerarHBHBIX GaKTOPOB IPOU3BOICTBEHHOM CPENbI IPHBOLHT
K TPaBMMPOBaHMIO U NpoGeCCHOHATBHBIM 3a00/IEBaHMAM pabOTAIOLIMX.

OCHOBHBIMHM TPaBMHUPYIOIMMH (PaKTOpaMi B MAILIMHOCTPOEHUH SIBJIS-
erca (%): obopynosanue (41,9), nanaiomme npeamersl (27,7), mageHue
nepcoHana (11,7), saBoackoit paHcniopr (10), HarpeTsie noBepXHOCTH (4,6),
anexTpuyeckuit Tox (1,6), npousne (2).

K Hanb6osee TpaBMoomacHBIM OTHocATcA mpodeccuu (%) BOmUTENS
(18,9), Tpakropucra (9,8), ciecaps (6,4), anexrpomonrepa (6,3), ra3o0MoH-
Tepa (6,3), rasoanexrpocsapiuuka (3,9), pasHopa6ouero (3,5).

" 3.5. KPHITEPMH KOM®OPTHOCTH U BE3OIIACHOCTH
IIPOM3BOACTBEHHOM CPENBI

KoMmpoprHoe cocrosiHue npou3BoNCTBEHHOM Cpefbl ONpeleNsIeTcs
ONTUMANbHBIMH ToKasareaxsMud MMKpokiumara (FOCT 12.1.005—88,
CanlluH 2.2.4.548—96) n coGmoneHueM HOPMATHMBHBIX TpeGOBaHMI K
ocpeuieHuio (CHull 23-05—95).

82



B kauectBe KpuTepHeB KOMGPOPTHOCTH YCTAaHABIUBAIOT
3HAYEHHS TEMIIEPATYPhl BO3AYXa, OTHOCUTENBHON BNAXHOCTH U CKOPOCTH
IBVDKEHHS BO3dyXa Ha paGouymx MecTax, TeMIleparypbl IOBEPXHOCTER B
MOMEILEHMH, BEJIMYMHEBL OCBELIEHHOCTH U psifi APYTHX IIOKa3aTe/iei CHCTEM
OCBELIEHNs NTOMEIIEeHUN ¥ TepPUTOPUI TIpeINPUATHS.

Kpurepun 6e30macHOCTH — MaKCUMaIbHO [IONMYCTUMBIC
(bu3nYecKre U XMMHUYECKUe 3arpsA3HeHus paboyeil 30HbI, YCTAHOBJICHHBIE
HopMaTuBHbIMM HokyMeHTamu B Bune IIIK,, u IIAY,, wia paGoyeii 30HEL.
KOHUEHTpallMM BEIECTB M IIOTOKOB 3HEPIMM JIOKHBI YHOBJIETBOPHTDH
yeaosusMm (3.1) u (3.2).

PabGouas 30Ha — npocmpancmeo esicomeil 2 M HA0 ypoeHem nona
uau NAOWAOKU, HA KOMOPOM PACHONONCEHO pa5oqee Mecmo.

PaGouee MeCTO — 30Ha nocmosanHol usu epementoli (6oaee 50 %
uau bonee 2 4 HenpepwvieHo) dessmenvHocmu pabomarouezo.

~. Jlns cpaBHeHHUs1 HIXe npuBefeHbl 3HaveHus TIAK (Mr/M’), HEKOTOPBIX
BPeHBIX BELIECTB, YCTAHOBIEHHBIE [UIS1 BO3IYXa HAaceleHHbIX MECT U pabo-
yeit 30HBL 7

Bpeasoe Bemecrso MAKps T K max [AKce
Hmokeun asora . . . . . . 2 0,085 0,04
Oxcup yrnepoga . . . . . 20 5 3 ~

. [blab ApeBecHad . . . . . 6 0,15..0,5 0,05...0,15
Bens(a)mpen . . . . . . 0,00015 — 0,000001

-3.6. TEXHOTEHHBIE ABAPUH — UICTOYHHKHA
HETATHBHBIX ®AKTOPOB TEXHOC®EPLI

B HanboMblleil cTeNeH aBapHilHOCTh CBOMCTBEHHA YTOIBHOM, TOPHO-
PYAHOM, XMUMUYECKO#, HedTEra30Boi U METALTYPrMYECKOM OTPACISIM NPO-
MBIILJIEHHOCTH, TeoJoropaspefike, oOBeKTaM KOTJIOHAA30pa, rasoBoro u
NOABEMHO-TPAHCIIOPTHOTO XO3SIACTBA, a TaKXKe TpchnopTy;»CBeneHnﬂ o
YC rtexHoreHHoro xapakrepa B P® npuseneHs! B Ta0i. 3.3 <~

Ta6naunua 3.3. Ceeaenns o upe3sBbrdaiiHbIX CATyanHAX
TEXHOTeHHOro xapakrepa 8 Poccun

Haumenosanue YC Kommuectso UC, ea.

1996 r. 1999 r.
TexuoreHHsle YC 1034 856
KpylieHus:, aBapMM M CTOJIKHOBEHMS Ha XeJNe3HOHOPOXHOM 23 10

TPAHCIIOPTE, B TOM YMCJE Ha METPOMNOJINTEHE )
ABHAUMOHHBIE NIPOUCLIECTBUS 40 29 o

~ KpynHbie JOPOXHO-TPAHCTIOPTHBIE TIPOMCILECTBUS 153 98
" ABapuM Ha MarmcTpajbHBIX TPyOONpOBOAaX 62 46
ABapuH Ha MPOMBILUICHHBIX 06beKTaxX 248 79
O6HapyxeHHe HOENPUITAcOB B HAaCENIEHHBIX IYHKTaX 35 42
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TIpodoaxcenue maba. 3.3

Haumenosauue YC Konnuectso UC, en.

1996 r. 1999 r.
XuMuyeckue aBapuu 78 97
OG6HapyxeHue (yTpaTa) paJHOaKTHBHBIX HCTOYHUKOB 11 15
7 -~ ABapHH B 3[aHMSIX XHJIOTO M COLMANBHO-GHITOBOrO Ha3HAYEHUS 321 288
ABapUM Ha CHCTEMaX XHU3HeobecneyeHUs 42 87

KpynHbie 10poXHO-TpaHCIIOPTHBIE IPOUCILECTBUS, ABAPUM HA JAPYTUX
BHIaX TPAHCIIOPTA YaCTO CONMPOBOXIAIOTCH TPABMUPOBAHUEM WIH mﬁenb}o
moneii. B 1996 r. yenoBeyeckue XepTBbl HA TPAHCTIOPTE COCTABWIIM:

Bua Tpancnopra AsToMobHIK Camoners Kenesnono- Peunble cyns
poXHbie Hoe3na
©  Yucno aapui . . .. .. 160 500 5 417 2
" TMoru6nu,vwen . . . . .. 29 500 230 18 5

Bo3HuKHOBeHME Ype3BbIYAHbIX CUTYALIMii B TPOMBILIEHHBIX YCIOBUSX
¥ B OBITY 4YacTO CBfI3aHO C pa3repPMETH3ALIMEN CHUCTEM MOBBILIEHHOTO
nasneHus (6alIOHOB M eMKOCTEl JUIST XpaHEHHSI WJIM NEPEBO3KH CXAThIX,
CXKHMXEHHBIX U PACTBOPEHHBIX I'a30B, ra30- ¥ BOIOIPOBOAOB, CHCTEM Tell-
JocHabxeHus U T. n.). UpesBblyailHblE CUTyalMKM BO3ZHMKAIOT TaKXKe B
pe3y/ibTaTe HEpEerIaMEHTMPOBAHHOIO XpaHEHMs] M TPAHCIIOPTUPOBAHUS
B3PbIBYATHIX BEILECTB, JIETKOBOCTIAMEHAIOLIMXCS KMIKOCTEI, XUMUYECKUX
W PaiMOaKTUBHBIX BELIECTB, IIEPEOXJIAXIEHHBIX M HAIPETBhIX XUIKOCTE.

Hanbonbluyio onacHOCTb MPeACTABIAIOT aBAPMU HAa O6BEKTAX SAEPHOIL
SHEPTeTUKU U XMMHYECKOIo NPOM3BOACTBA. Tak, aBapus Ha YepHOOBUIb-
ckoit ADC B nepBble Xe IHH NPHBEJA K NMOBHIEHMIO YPOBHEH paguaiiiu
Hag ectecTBeHHbIM poHoM mo 1000...1500 pa3 B 30He OKOJMIO CTAHILIMK U 10
10...20 pa3 B paguyce 200...250 kM.

HckpoBbie paspsiibl HCKYCCTBEHHOTO CTATUYECKOTO DTEKTPUYECTBA —
YacTbie TIPUYMHBI TOXAPOB, @ UCKPOBBIE Pa3psiibl aTMOCHEPHOro cTaTHye-
CKOTO 3JIeKTpUYeCTBa (MOTHHM) — GoJiee KPYIMHBIX UPE3BbIYAMHBIX CHTYya-
unii. OHM MOTYT cTaTh NMPUYMHOM KAK MOXAPOB, TAK M MEXaHMUYECKUX
NOBPeXAEHUI 000PYAOBaHMS, HAPYILIEHHI HA IMHUSAX CBA3U ¥ SHEPTOCHA0-
XEHUS OTAENbHBIX PalOHOB. BoJbLIYI0 OMACHOCTL Pa3pabl CTATHYECKOTO
3IEKTPUYECTBA U UCKPEHME B 3TIEKTPUUECKHUX LIETSAX CO3NAIOT B YCJIOBHSX
MOBBILICHHOTO CONEPXAHUS TOPIOYNX ra3oB (HarpUMep, METaHa B LLAXTAX,
MPUPOLHOrO ra3a B XHJIbIX TIOMELLEHHUSX) WIN TOPIOYMX NAPOB U MbUIEH B
MOMELLEHUSIX.

"Ha noxapax ocHoBHasi YacTh JIofeil THOHET BCIENCTBHE OTCYTCTBHUS
WIN 3arpOMOXIEHHUS TIyTeH 3BaKyallMM, M3-3a YAYLIbs, [TOCKOJNBKY INPH
CTPOUTEJILCTBE BCE €llie TIPUMEHSIOT OBICTPOrOPSILIME MATEPHAIIBI, BBIAEISI -

84 . .



IolIMEe pU FOPEHMM TOKCHYHBIE coemxuHeHMs. Kaxneni TpeTHii moxap
BO3HHUKEET HU3-32 HEUCIPAaBHOCTH OBITOBBIX Ipubopos. IIpu cropanum
TeJIEBU30pA B IOMEUIEHUE BBIIENSIOTCA OKCHUI yITIepolia, CTHPO, GopMaib-
Jeruj, uMaHoropopoq, ¢peHon. B 1988 r. mo sToit npuunHe nmorubau
217 yen.

B 4pe3sBBIYAfHBIX CUTYaUWSAX MNpoOsABIeHHE MEPBUYHBIX HEraTUBHBIX
taxropos (3eMieTpsiceHue, B3PhIB, OOpYyIIIeHUe KOHCTPYKIIUI, CTOJIKHOBE-
HUE TPAHCIIOPTHHIX CPEACTB U T. I1.) MOXET BBI3BaTh LIE€NMb BTOPUYHBIX
HEraTUBHBIX BO3NeHCTBUIl (3ddeKT «TIOMHHO») — IOXAp, 3ara30BaHHOCTb
WIH 3aTOIUIEHHE NIOMELUEHHUI], paspyLIeHUE CUCTEM MOBBILIEHHOIO JaBie-
HUsI, XMMHYECKOE, PATUOAKTUBHOE U 6aKTepHalbHOE BO3JEKCTBUE U T. II.
[TocnencTBust (4MCIIO TPaBM M XePTB, MaTepHANBHEIN yilleps) OT AedCTBUA
BTOPUYHBIX (PAKTOPOB YACTO NPEBBILIAIOT IIOTEPU OT NEPBUYHOrO BO3IEH-
cTBUSA. XapakTepHbIM TIPHMEPOM 3TOMY siBiseTcs apapud Ha YepHOOGBUIL-
ckolt ADC.

It MHOTMX CTpaH MHpa CTaJio THUIIMYHBIM aBapHifHoe 3arps3HeHye
cpenbl oOUTAaHUSI TOKCUYHBIMH XMMHYECKUMH BellectBaMu. Tak, B CILIA
3a nepuon 1980...1984 rr. npounsonino 295 KpynHeIX aBapUHHEIX BEIGPOCOB
B MPUPOIHYIO cpelly, MOBIEKIUMX 32 coDoit 3BaKkyallMio HacejeHusa. B sro
yucno Bxomsat 153 ciyyas aBapuii Mpd TPaHCHOPTHPOBAHWH XMMUYECKHX
coelMHEHUH, 121 aBapusi Ha MPOMBILIEHHBIX 00bEeKTaX, CeMb BEIGPOCOB ¢
MECT 3aXOpPOHEHMST U CBAIOK TOKCHYHBIX OTXOJOB. AHQJIOTUYHAST CUTYaLIUsI
n B CCCP: Toneko B 1990 r. npou3sonun Be6Gpockl Oepuiuing B Yerb-Ka-
MeHoropcke, nupobeHsona B Bonoroackoit obnactu, derona B Yoe.

UpesBbyaitHbIE IKOIOTUYECKHE CUTYALIMM CO3IAI0TCH B 30HAX UCHIbITA-
TeAbHbIX NoyiuroHoB (CeMunaiaTHHCKUl, Ha o. HoBas 3emns, B paiioHe
Yens6uHcka u ap.). Kak npasuiio, B TaKMX 30HaX BO3HHUKAET H IJIATEIBHO
NeACTBYeT KOMIUIEKC MTOBUIILIEHHBIX HEraTHBHBIX (PAKTOPOB: TIOBBILLIEHHBII
panTualUOHHBI M XUMUYECKU#H (OH, 3arps3HeHUs TOKCHYHBIMH BELLIECT-
BaM# MOBEPXHOCTHBIX ¥ TPYHTOBBIX BOJ, MOYBHI U T. M.

3.7. KPUTEPHI BE3OITACHOCTH TEXHOC®EPHI [P ABAPHSAX

B Tex ciayyasx, Korza MOTOKM Macc WM/WIH 3HEPIHil OT UCTOYHUKA
HEraTUBHOTO BO3AEHCTBHSA B Cpely OOMTAaHUS MOTYT HapacTaTbh CTPEMUTEb-
HO Y JIOCTUraTh Ype3MePHO BBHICOKMX 3HAUEHMUIT (HampuMep, NPy aBapHsix),
BKavyecTBe KPHTepHA Oe30nacHOCTH TexHocdepw npu-
HUMAIOT HOMYCTUMYI0 BEPOSATHOCTb (PUCK) BOZHHKHOBEHMS TOAOGHOIO
coObITHS.

P M c K — seposamuocmb peasusauuu He2amugHo20 6030elicmeus 6 30He
npebbiganua wenogexa.

BeposiTHOCTb BO3HUKHOBEHUS YPE3BIYANHBIX CUTYaLIMii TPUMEHUTENb-
HO K TEXHHYECKUM OOBEKTaM M TEXHOJIOTUSIM OlLIEHMBAIOT Ha OCHOBE
CTAaTHCTUYECKHUX JAHHBIX WIH TEOPETUUYECKUX HccaenoBanmii. [Ipu ucrnomns-
30BaHMM CTATHCTHYECKMX JAHHBIX BEJIMYHHY PHUCKA ONPEAENAT 10 ¢opmyIe:
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R= Nic/No < Ruon, (3.5

rae R — puck; N, — YMCI0 Ype3BhIYaHBIX coObiTHi B rox; N, — obiuee
YUCTO COOBITHI B rofl; Ry, — HOMYCTUMBIN PHUCK.

B HacTosiee BpeMsi CIIOXHIVCH MPEACTABICHUS O BEJIMYUHAX IPUEM-
JieMoro (IOIyCTHMOro) W HempuemiaeMmoro pucka. HenpuemieMslit puck
UMeeT BEPOSITHOCTh pealM3allid HEeraTMBHOrO BO3JeiCTBHSI Oojee 107,
npuemeMsiii — Metee 107, TIpy sHaueHusX pycka ot 102 no 107 npumsTo
pasnnyarh NepPeXonHylo obacTh 3HAYEHHM pUCKa.

XapakTepHble 3HAYeHHS pHUCKA €CTECTBEHHOM U IPUHYIUTESIBHON CMep-
TN mofeil OT BO3IEHCTBHS YCJIOBUH XH3HM U ACATEIBHOCTH NMPUBEAEHBL
HUXeE:

Benxuuna pucka Puck 3omm
107 CeprieyHo-cocynUcThIe 3a601eBaHUs 30Ha HePUEMIEMPTO PHCKa,
3 3noKayecTBEHHBIE OIYXOIH R>10
107

ABTOMOOWILHEBIC aBapUH

10 HecyacTHble cnyyal Ha POM3BOACTBE
ABapuH Ha XeJIe3HOIOPOXHOM, Hepegom-laﬂ 30Ha,
-5 z -
10 BOIHOM M BO3IYLUHOM TpaHCIIOpTe; NoXa- 10" < R<10
PbI ¥ B3pBIBHL
10° Mpoxnsanue B6mu3u TOC (npu Hop-
MaJIbHOM peXuMe paboThl)
l()'7 Bce crixuitHble 6encTBUS 3oHa IIPUEMIIEMOTO PHCKA,
R<10
10°® IMpoxuBanue BGMM3U ADC (ipu HOp-

MaJIbHOM peXuMe paGoThI)

3.8. POJIb HECAHKIIMOHMPOBAHHBIX U OIIIUBOYHBIX JEACTBUH
PABOTAIOINUX U HACEJIEHHSA B BOSHUKHOBEHUH
HETATUBHBIX CUTYALINHA

AHaNMM3 JaHHBIX MO MPUHYAMTENBHOU rubenu aomei, no MpuInHaM
TEXHOT€HHBIX aBapUil M KaracTpod CBMAETENBCTBYET, YTO UYEOBEYECKHMMH
taxrop (neitcTBHA NI0JeiT) BO MHOTOM BIHSET HA BOSHUKHOBEHUE HETATHB-
HBIX COOBITHII KaK B cdepe IesiTeJIbHOCTH, TaK U B ObITy. [1o cTaTHCTHYECKUM
JaHHBIM YTOIUTEHHHUKH COCTABJSIOT 0Koso 8 % or obiuero umMcia jonei,
€XEroAHO MOrnOaloINNX MPUHYAMTENBHON CMEPTHIO; caMoyGuitbl — 19 %
(8 1996 r. B Poccuu ymcio camoyOuiiiy cocraBuno 57 812 wen); nuua,
HEOCTOPOXHO obpaltaronyecs ¢ opyxuem — 0,26 %.

Yenoeueckuil (akTop BCE 4Yallle CTAHOBUTCS ONpPENeNSIOUIUM IPU
BO3HHKHOBEHMH aBapuil B TeXHHYeCKMX chcreMax. ITo manHsiMm UKAO B
1985—90 rr. oxono 80 % asmakaTtacTpod CBS3aHBI ¢ OIIMOOYHBIMU JEHCT-
BUAMH 3KHIaXeii apuanaiiHepos; 60—80 % ciayyaes I TTI Bo3HUKAIOT U3-32
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ownboK BoauTenel aBTroMoOwWiei; cBbille 60 % aBapuii Ha O6BEKTAX C
TTOBBINIEHHBIM PUCKOM IPOMCXOOUT U3-3a OIIMOOK IMepCcoHaIa.

OuwmMbKy, NOorycKaeMble YeJIOBEKOM, PEATn3yloTcsl NIPH [IPOEKTHPOBa-
HUM ¥ H3TOTOBIIEHMM TEXHMYECKHUX CHUCTEM; MPH UX TEXHUYECKOM obcity-
XUBAaHUHU (PEMOHT, MOHTAX, KOHTPOJIb); 1P HEMPABHIBHOM BBLIMTOTHEHUM
06C.1yXHMBaOILUM EpCOHANIOM (onepaTopaMu) NpoLEayp YIpaBIeH!s; IpH
HENMpPABUIbHON OpraHM3aluuM paboyero Mecra ornepaTopa; NpH BBICOKOM
NCHUXOJIOTUYECKOH Harpy3ke Ha OINEepaTOpOB TEXHUYECKMX CHCTEM, HUX He-
JOCTAaTOYHOH IMOATOTOBIEHHOCTH U TPEHUPOBAHHOCTH K BBHIIOJHEHMIO TO-
CTaBJIeHHbIX 3amay. CTaTMCTHKA CBUAETENLCTBYET, YTO HeGIaronpHATHLIE
NMCUXOJIOTUYECKUE KAYECTBA YeJOBEKA BCE Yalle CTAHOBATCHA IIPUYMHOMN
HECYACTHBIX C/IyyaeB, AOCTUrAas Ha OTHENBHBIX NMpousBoacTBax 40 % ot
o0lero KoMILUIekca npu4uH [14].

3.9. POJIb CTUXUMHBIX ABJIEHUI B BOSHUKHOBEHUH
HETATHUBHBIX ®AKTOPOB B TEXHOC®EPE

OT cTUXUUHBIX SIBIEHUIT B CPEIHEM eXeroqHo B Mupe nmorubaer okosio
140 ToIc. yenoBek. B 1996 r. B Poccuu MaTepHanbHbiil yiep6 OT yparaHos,
JOXAEU, CWIBHBIX BETPOB — 1,6 TpiH. pyo.

Yucno XepTB ¥ MaTepUaNbHbIA yilepO OT CTUXHIHBIX ABIEHUN Hapa-
CTalOT. DTO CBA3aHO ¢ JeMorpadUyecKuM B3pBIBOM, ypOaHu3auueit, Bo3-
JIEJICTBUEM CUJI CTUXUHM Ha TEXHOChEPY, a TAKXKE C BIUSHUEM IeATETbHOCTH
YeJIOBEKA Ha TeHe3UC NpUpPONHBIX siBieHWi. TlposiBieHUe CHII IPUPOIbLI
4acTo CONPOBOXAAETCS pa3pylieHUEM MPOMBIIIEHHBIX OOBEKTOB, THIPO-
COOpPYXEHHUIi, TPAHCIIOPTHBIX MAarucTpaneif, BOZHUKHOBEHHEM ITOXAPOB,
3aTOMJIEHUEM CEJTUTEOHBIX 30H M T. II.

Bee yaille 06HapyXuBalOTC CBA3M aKTUBHOM YeJOBEYECKOI IEATENb-
HOCTH C TIPOSIBJIEHUAMU CHUJI NMpuponbl. OGILENPHU3HAHO Pa3pYIIMTENBHOE
AHTPONOTeHHOe BO3aeHcTBUE Ha arMmocdepy, rumpocdepy u nurocdepy
3emnu. IMo MHenuio I'. Kouyemacoa («ApryMmeHTs! M ¢GakThl», 1988, Ne 34,
c. 15), cymecrByer npsiMasi B3aMMOCBSI3b. UCITBITAHMI SOEPHOTO OpYXHS
(noaBOAHbBIE ¥ MOA3EMHBIE B3PbIBbI) C BOSBHUKHOBEHHEM 3EMJIETPSCEHUI U
u3MeHeHUeM KiuMara. [IpumepoM gBisiorcs 3emieTpsceHus B AdraHu-
cTaHe 1 MoliHoe uyHaMu B Hogoit I'BUHee, nocjieqoBaBIIIHe 3a MOA3eMHBIMH
B3pbiBaMH B [lakucrane u UHauM.

3.10. TTOKA3ATEJIN HETATUBHOCTH TEXHOC®EPBI

B Tex cayyasix, Korma cocTosHuE cpelnbl 0OMTaHUS HE YIOBJIETBOPSET
KputepHsaM 6e30macHoCcTH U KOMGOPTHOCTH, HeM3BeXHO BO3HMKAIOT He-
raTUBHbIE MOCKeACTBUsA. Ul MUHTErpasbHON OLIEHKH BIHSHUS OMACHOCTEMH
Ha yeyoBeKa U cpeldy oOMTaHUsl UCTIONB3YIOT a0 CcoONIOTHHIE H OT -
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HOCHTeNbHBlEe MOKAa3aTeJAH HeraTuBHocTH. K abco-
JIOTHBIM TI0Ka3aTeIiM OTHOCHT:

— uucaennocms aodeil Tr,, nhocmpadaswux om 6o3deticmeus mpasmupy-
rowux ghaxkmopos;

-~ qucaenHocms ardeti T,, noaywuswux npogeccuonanshvie utu pezuo-
HaAbHble 30001e6aHUS;

— coxpauenue npodoaxwcumensrocmu xcusnu (CITK,) B cyrkax mipu
BO3IEACTBMU HEraTUBHOTO (DAKTOpa MU MX COBOKYIHOCTH.

st OLlEHKHW TPaBMaTH3MAa B MPOU3BOACTBEHHBIX YCJIOBUAX UCIIONB3YIOT
OTHOCHTEJIbHBIE OKA3aTENH:

— nokasameav wacmoms. mpagmamusma K, onpenensier YMCIO Hecya-
CTHBIX ciyyaeB, npuxopswuxca Ha 1000 paboraiolux 3a onpeaeneHHbIR
nepuoa BpeMeHu (0OBIYHO rof):

K. = T,»1000/C, (3.6)

rae C — cpeaHeCIIMCOYHOE YMCIO paboTalouX;

— nokazamenv maxcecmu mpaemamusma K. XapakTepusyeT CpeaHIO0
LJTUTENIbHOCTh HETPYAOCIIOCOOHOCTH, IPUXOASILYIOCS HA OAMH HECYACTHBIN
chyyaii:

K= [/ Ty, (3.7)

rae /[l — cyMMapHoe 4YHCJIO JHeil HeTpyIocrnocoOHOCTH MO BCeM HecyacT-
HbIM CJIy4asM;

— nokazamenb HempyooCnoCOGHOCMU:

K, = /1 1000/ C; netpyaHo BuueTh, uro K, = K. K;;

— HOKa3amenb Hacmomsi HeCHACMHbIX CAy4aes ¢ Aemanbiuim ucxodom K,
XapakTepu3yeT YPOBEHb NPUHYIUTEIBHON CMEPTHOCTH Ha ITPOU3BOACTBE U
onpenensiercs no dopmyne:

K. = N,;1000/C, (3.8)

rae N, — 4ucno JeTanbHbIX HCXOIOB Ha NMPOU3BOICTBE;
— nokasamenv cokpauienun npodoaxcumensrocmu xcusnu (CITXK) npu
BO31€CTBUM BpedHOTO (haKTopa WIM UX COBOKYHHOCTH:

CITX = (IT—-CI1X./365)/11, (3.9

rae /1 — cpenHssi IPOAOIKUTEIBHOCTD XKU3HU, JIET;

— PeUOHANBHAA MAAOeHYECKAs CMEPMHOCMb, OINpEHensieMas YUCIOM
cMeprelt neteit B Bo3pacre 1o 1 roga u3 1000 HOBOPOXAEHHBIX;

— mamepuanshoii yujepb. HanpuMmep, 3KOHOMUYECKUE NOTEPH OT CTH-
XHiIIHbIX O€ACTBUI B MHpE COCTaBJIAIOT:

fon . ... .. ... ... .. 1989 1993 1995
[orepu, mapa. gonn. . . . . . . . 7 27 35
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TTokazarenu cokpaiienus: nponoyxurenbHoctn Xu3uu (CITK) pabo-
TAIOLUX WIN TNPOXUBAIOIIMX BO BPEIHBIX YCIOBUSAX IOKAa €Ile peaKo
UCTIONB3YIOTCA ISl OLIEHKU HETaTUBHOIrO BIMSTHUS 3THX yciaoBuit. Hekoro-
pble X 3HAYEHUS YK€ U3BECTHBL

Yeaosus oGuTanus CIIK,, cyr TlokazaTenn
CHIX no ¢-ne
3.9
Kypenue no 20 curaper B JeHb B TedeHue 45 net . . . . 2250 0,9
Pa6GoTa B yrofpHOM IHaxTe . . . . . . . . . . . . . .. 1100 0,951
IpoxuBaHHe B HeOarONPHUATHBIX YCIOBMSIX . . . . . . 500 0,978
3arpssHeHue Bo3dyxa B KPYNHBIX ropogax . . . . . . . 350 0,985

o manneiM OOH (1989 r.), cpenHssi NPOLOKUTENBHOCTD XU3HU Ha
3emie cocTasisier 62 r. (63 — y XeHwuH 1 60 y MyxuuH). Ilo pernoHam
Y OT/ELHBIM CTPAHAM CPEJHSAA MTPOIODKUTETBHOCTD XU3HH JIIOAEH pasiiu-
4yaeTcs BEChbMa CYIECTBEHHO:

Srionus (1987 r.):

MYXYHHBL . . . . . . o e 75,2

KEHIMMHBL . . . . . . . . . .o 80,9
CHIA (1990r.) . . . . . . .« oo o oo 75
Adpuka (1990r) . . . . . .. ... 54
CCCP, Mmyxuundbl (1991r.) . . . . . . .. .. .. 65 (63,9%)
CesepHble paitonsi CCCP, myxumusn (1991r.) . . . 40..44"

* annole M. @embaxa u A. @penaan (CIIA).

B Poccuu B 2000 r. npono/KUTENbHOCT XM3HU cocTaBwia 65,9 roza.

Muanenueckas cMepTHoeTh (1anHbele OOH, 1989 r.) B Mupe cocTasiseT
B cpenHeM 71 cnyyait Ha 1000 HoBopoXxAeHHBIX. B pa3BUTHIX cTpaHax oHa
CyLIECTBEHHO HMXeE U paBHa, HanpuMep, B CILIA — 10, B cKaHAWHABCKUX
crpanax — 12...14. B CCCP wrageHyeckass cMeprHocTe B 1988 r., mo
nadHeM A.M. KoHzapycesa, cocrabisana 24,7, a no naHHeIM M. ®embaxa
u A. ®perwm — 40. B Mockse B 1994 r. muazeH4yecKass CMEPTHOCTb
cocrasuia 17,9.

CoxpallieHie TPONODKUTENBHOCTY XU3HU HAcEeNEHUs U POCT MJIaNEH-
YeCKON CMEPTHOCTH B IIOC/IEIHUE TOIbE TIPUBENHU K TOMY, 4TO B 42 PETHOHAX
Poccun B 1991 1. poxaaeMocTh 0Ka3anach Huxe cMepTHOCcTH. 1o TaHHBIM
Tockomcrara P®, B 1992 1. BriepBbie 33 MOCAEBOEHHBIE OB IIPOU3OILIO
abcoIOTHOE COKpalleHWe YUCAeHHOCTH Xureneid Poccun: HaceneHue
yMeHblLIoch 6osee yeM Ha 70 Toic. U coctaBuio 148,6 miH. yei. Ilo
JaHHBIM Tepenucu HacejeHus 2002 r., 4ucneHHoOCTb xutene Poccuu
coctapiser 145 MiH. den.
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3.11. CMEPTHOCTb HACEJIEHHUSA
OT BHEIIHUX NNPHYUH

Bce mpuuuHBI CMEPTH JTIONEH PasHeNsIoT Ha eCTecTBEHHEIE (OT 3a6oe-
BaHUM) U BHELIHKE (IPUHYAUTEbHBIE). SHAYNTEBHASA YACTh IIOTEPDh HACE-
JIEHWs] OT BHEIUHUX MPUYUH BHIpAXEHA JOCTATOYHO 4YeTko (tabn. 3.4). K
HUM OTHOCATCSI TIOTEPH OT YTOILIEHHMS, CAMOYOUICTB, &IKOroNM3Ma, Hap-
xomanuu, CITA/I, a Takxe moTepu NpH SKCIUTYaTALMM aBTOTPAHCIIOPTA,
IpY OXapax, Ha IPOU3BOJICTBE U Psfa APYTUX NPHYMH. B cliTy 3THX npyuunH
BO3HMKAIOT 6OJIBIINE TOTEPU NMpEXIE BCETO B3POCJIOrO HACENCHHS, OTHO-
CAILETOCs K PEIPpOIyKTUBHOMY BO3pACTY.

Tabnuma 3.4. CraracTHvecKHEe JAHHbIE 0 rHGeNH HaceneHHs
PoccHn oT BHEIIHHX NPWIHH

Tokasatens \ Ton 1990 1995 1999 2000
CMEpPTHOCTD HaceIeHUsI, MJTH. Yell. 1 655993 2144 316 (2217 062
YncneHHOCTh yMEPUIMX OT HecYacTHBIX cny-| 198309 300 156 | 310503

4aeB, TPaBM U OTPaBJICHUIA, Yerl. 325973"
U3 HUX:
aBTOTPAHCHOPTHBIE TPaBMBbI 43181 38218 39 341
66092"
MPOU3BOACTBEHHBII TPaBMaTH3M 8395 6789 5371+
IS 255°ees
OTPaBUIIOCH AJIKOTOJIEM 15971 29872 33979
24059
YTOTUTEHUS 11387 17 062 15 866
21479
camoy6umiicTBa 39189 57276 56 568
60788"
3apasunucs CITHIoMm 718 1061 18 140 26 000
noru6io Ha Noxapax 8279* 14 800
Noru6no B YC 1717** 3579
U3 HUX:
B €CTECTBEHHBIX 46
B TEXHOTEHHBIX 1671**

* naHHbie no CCCP

** B 1996 .

*#¥ — naHxpie MuHTpYna Poccun
*»x* _ pamnsie [ockoMmerara Poccun

B nocnennue roasl Habmomaercss pocT 3Toil KaTeropuu motepb. I1o
naHHBIM MuH3npaBa PO, TeMribl pocTa MOTEph HACENEHMS OT BHELIHHX
NpUYHMH BecbMa BBICOKM U cocTaBisuiv 157 % B8 2000 r. 1o cpaBHEHHUIO ¢
1990 r. B 1999 r. morepu Hacenenmsa Poccuum cocraswiu, %: oT
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camoy6uiicts— 19,1, ankoronmusma — 10,0 yromwrenns — 5,7, Ipy 3KCIUTY-
aTauMM aBTOTpaHcmopra — 12,6, npu moxapax — 4,9 or obuiero yucna
CMepTeil OT BHEIIHUX pidiH. Ha 1omo npousBoACTBEHHOIO TPaBMaTH3Ma
npuxoautcs 1,4, a o Bcex YC norubino 1,2.

IMoTepu HaceNeHUs OT NPOU3BOACTBEHHBIX TPABM UIMTENIBHO (c 1990
no 1999 rr.) cocrapnsger 0,128—0,155 yenoseka Ha 1000 paGoTaroliux.
HauMeHbiliee YUCJIo HecYacTHBIX cryyaes 0,128 3agpukcuposano B 1981 r.,
a Haubonblree 0,155 — B 1996 r., 1 3T0 HECMOTPs Ha NTaflEHIE NPOU3BOACTEA
k 1995 r. B Beayumux crpaHax Mupa 4YMCJIO CMEPTENIBHBIX HECUACTHBIX
cnyyaes Ha 1000 paboTalomux 3HAUNTETbHO HUXE!

BenuxoGpuranust — 0,015 Opanimsa — 0,084
TepMaHus — 0,070 Snonnsd - 0,020
CUIA — 0,09

HenpepblBHO HAPACTAIOT OTEPH HACEEHUs, CBA3aHHbIE C HENpPaBIIb-
HBIM 00pa3oM XHU3HH.

OrpoMHB! TOTepH OT KypeHus. IToTepu OT OTpaBeHHi alKOTONEM B
Poccuu BO3pocau ¢ 15971 B 1990 r. no 33979 yen. B 2000 r., u 3To
MPOMCXOMNUT TIPH CHIDKEHHM OOIIei YNCIEHHOCTH HACeIeHHs Poccuu.

TMoTepu OT caMOYOMICTB TakXe HENPEPHIBHO HApacTaloT C 39189 B
1990 r. no 56 568 yen. B 2000 r. HenpephlBHO pacTeT YHCIIO 3apaXeHHBIX
CIUowm; B 1990 r. yncio BUY-uHOUIMPOBAHHBIX COCTABIISLIO 781 uen.,
a B 2000 r. oHo mocturio 26 000 yen. (cM. puc. B.5).

3a noctenuue 10 ner B Poccum pesko (B 8,8 pasa) yBenMMUMIOCh
KOJIMYECTBO JIMLI, CTPANAOIIUX HapKOTHYECKOH 3aBMCHMOCTHIO. B 2000 r.
YucIo oUHMATBHO 33pETUCTPHPOBAHHbBIX HAPKOMAHOB COCTABUIIO 269 093 yen.
To 3KCIIEPTHBIM OLIEHKaM 9TO TOJBKO J€CATas YacTh HAPKOMAHOB Poccuu.
PeanpHasl YMCIEHHOCTh HAPKOMAHOB Ha CETONHSIIHWI NEHb COCTABIACT
OKOJIO 3 MJIH. YENIOBEK.

3HauYnTeIbHbI Ge3BO3BPATHBIE MMOTepH GenepalbHbIX BOHCK B JBYX
yeyeHCKHMX KoMmauusx. Tak B 1994—1996 rr. morubmd 3826 yen., a B
1999—2000 rr.— 2605 yen. YnCIEHHOCTh MOTHOLINX COMIAT ¥ OQULEPOB
3a 10 et B Adranucrade coctasmia 14 000 yer.

[MoTepy, CBA3aHHBIE C HEMPABMIbHBIM 00pa3soM XH3HH, IOTEpU Ha
[IPOM3BOJCTBE U B aPMHU OTHOCATCH, B OCHOBHOM, K NOTEPSIM MYXKCKOTO
HaceleHUsT B COCTOSIHUM (PEPTHIBHOCTH. OTO NPHUBOAUT K TOMY, 4TO
NPONO/DKUTEIBHOCTh XU3HH MYXYUH B Poccun Ha 13—14 ner xopoue
XeHCKON. B pa3sBUTHIX CTpaHaX 3TOT IOKa3aTelb COCTaBISCT BCEro 2—3
rozga. 3a nocienHue 5 et B Pocccun mpeXneBpeMEHHO B BO3PACTE 20—49
fer ymepnu 2,9 MiH. myxuuH. Ceityac B Poccunt — 47 % myx4uH 4 53 %
KEHILIMH.

WHTErpaibHO NPUYHHBI CMEPTH HACENCHUS PACTIPEAENSIOTCS CIIELYIO-
LM obpasoMm:
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Ipuynna cmep™ocTH Honn, %

leHeTuka, Guonorust 4enoBeka . . . . . . . . . . . . . . . . . .. 20
HenocratouHoe xavecTBo 3ApaBOOXpaHEHMST . . . . . . . . . . . . 10
HernpaBuibHbli 06pa3 XH3HH, HH3KHE COLUNATLHO-3KOHOMUYECKHE YC~

JOBHSL . . . . . L 50
He6naronpusitHast BHeWwHAs cpeaa . . . . . . . . . . . . . . . .. 20

KonuyecTpeHHbIe OLEHKH NPUYMH CMEPTH JOCTATOYHO YCAOBHBL DTO
CBSI32HO C IOCTOBEPHOCTHIO YCTAHOBIEHUS MPUYHH CMePTH. JeilcTBUTEN D~
HO, CMEpPTh YEJNIOBEKa OT HOBOOOpPAa30BAHMII OTHOCUTCS K €CTECTBEHHOM
rubenu opranuama. Ho cmepth yenoBeka oT HOBOOGPAa30BaHMIA, TIPOXUBA-
IOLEro B 30HE IOBBILIEHHOW paxuanuy (Hanpumep, B 30He YADC, xoM-
OuHara «Mask», B ropomax Xupocuma u Haracaku), cosmaHHO
TEXHOTEHHBIM NYTEM,— 3TO CMEPTh OT TEXHOTEHHOTO 3arpsi3HEHUs! OKpY-
Xatouiedt cpenpl. M Takux cuTyauuil 1ocTaTOYHO MHOFO.

B 3akmoyeHHe OTMeTHM, YTO B TNoOCJeRHee NecsTieTHe B Poccuu
3HAYUTENBHO BO3pac/ia CMEPTHOCTh HACENICHHS, MPHUYEM YHUCIECHHOCTb
YMEPLUKX OT BHEIIHUX NpuyuuH nocturia B 2000 r. 6osee 310 Thic. yerl., yTo
coctaBuiio 14 % ot oblieit cMEPTHOCTY HACENIEHUS.

IJIABA 4

BO3JENHCTBUE HETATUBHBIX ®AKTOPOB
HA YEJIOBEKA U CPENY OBUTAHUSA

-~ 4.1. CHCTEMBI BOCIIPMATHSA YEJIOBEKOM COCTOSIHUA
CPEIBI OBUTAHHUA

‘ )
l\ “4:%:1--Oprannl yysBcTB '

YenoBeKy MOCTOSIHHO TPeGYIOTCsI CBENEHUS O TEKYILUEM COCTOSHUM M
V3MEHEHMSIX BO BHELIHEM MUPE U BHYTPEHHEN cpejie OpraHu3Ma JUIsl OLIEHKH
3TOW MH(OPMALIMH U NPUHATHS PEIlEHMI ITO CBOEMY ITOBEIEHHIO W Bpra-
0OTKe NporpamMM AajibHEMIIEN XU3HENESITeTbHOCTH.

BoaMoxnocTs nonyyats nH$opMalmio o cpene o6uTaHus, cnocoGHOCTb
OpPHUEHTUPOBATBCSt B NPOCTPAHCTBE M OLIEHUBATH CBOMCTBA OKPYXAIOLIEH
Cpelbl 00eCcneYuBaAIOTCH AHAAU3AMOPAMU, KOTOPBIE SIBISIOTCS CIIELIMATBHbI-
MH CTPYKTypaMM OpraHu3Ma Ui BBoAa WHGOpPMALMM M3 BHELIHETO MUpa
B MO3T U ee nepepaboTKu. AHAIM3AaTOPbl — 3TO COBOKYIHOCTb HEPBHBIX
00pa3oBaHMi, BOCIIPMHMMAIOLIMX BHELIHME PA3IPAXUTENH, MPeoGpasyio-
LMX MX SHEPTUIO B HEPBHBIH UMITYJIbC BO3OYXICHHUS U MIEPENAIOILUX €TO B
UEHTPAJIbHYIO HEPBHYIO cHcTeMy [12].

JlaTyvkamMy aHaNM3aTOPOB SIBASIOTCS CHELUATBHBIE OKOHYAHMS HEPB-
HBIX BOJIOKOH, Ha3bIBAEMbIE peuenmopamu, KOTOpbIe npeo6pa3y10T BHCILI-~
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HIOIO 3HEPTHMIO PaslMYHbIX BUIOB pasIpaxuTescii B 0cobyl0 aKTHBHOCTh
HepBHOM cucTeMbl. YacTh U3 HUX BOCIIPUHMMAET U3MEHEHHUS B OKpYXalo-
et cpene (3KCTEpOUENTOPhI), a Jpyras 4acTb — BO BHYTpeHHedl cpene
HAaIllero OpraHU3Ma — WHTEPOLETITOPHI.

B 3aBUCHUMOCTH OT NPHPOMBI pa3IpaXUTeNsi, HA KOTOPbIit OHM HAaCTpo-
€HBbI, peleNTOpPHl MONpa3AeNdIoOTCsa Ha:

— MEeXaHOpeLENTOphl, K HUM OTHOCSTCS CIYXOBBIE, BECTHOYIApHEIE,
rpaBUTALMOHHBIE, TAKTUIBHBIE PELIENITOPHI KOXH H ONIOPHO-ABUTaTEIBHOTO
anmnapara, 6apopelenTopbl CEpAeYHO-COCYIUCTON CHCTEMBI;

— TEPMOpELENTOPBI, BOCIIPUHUMAIOIHE TEMIIEPATYPHBIC U3MEHCHMA
KaK BHYTPU OpraHM3Ma, TAK H OKPYXalollleil OpraHu3M cpene, OHU obbe-
JWHAIOT peLeNnTOpbl KOXH ¥ BHYTPEHHHMX OPraHOB, a TAKXKe LIEHTPAJbHbIE
TEPMOYYBCTBUTEIbHBIE HEHPOHBI B KOPE MO3ra;

— XEMOpeUENTOophl, pearupyoliie Ha BO3JleCTBME XUMHUYECKUX BE-
1LIECTB, K HUM OTHOCATCS — PELEeNTOpHl BKyca ¥ OOOHAHMS, COCYAUCTBIE 1
TKAHEBbIE peELENnTOpbl (HANMpHMep, IIOKOPELENTOpPhl, pearpyioumne Ha
MU3MEHEHHUE YPOBHSA caxapa B KPOBH);

— ¢oropelleNTOpbl, HACTPOCHHBIE HA BOCTIPUATHE CBETA,

— ©oJieBbIE PELIENITOPBI, OGBEAUHSIOTCS B 0COBYIO IPYTINTY, TaK KaK OHH
MOTYT BO36yXIaTbCsl MEXaHMYECKUMH, XUMHUYECKUMHU, STIEKTPUYECKUMU U
TEMIIEPATYPHBIMU PA3APAXKUTEIIMH.

Mo xapakTepy BHI3bIBAEMBIX Y YEIOBEKA OLIYHIEHHH pa3NYaloT BKYCO-
Bbi€, 3PUTENbHBIE, CIYXOBblE, OOOHATE/IbHBIE, OCS3ATE/NbHBIE PELENTOPEL,
pelienTopsl 60JIM, PELENTOPL! MOMOXEHUS Tea B IPOCTPAHCTBE.

Yale BCero peLenTophl NpeICTaBIsioT coboil KIeTKy, CHaGXeHHYIo
MTOABYXKHBIMA BOJIOCKAMHM WJIM PeCHHYKaMH (IIOABMXHBIMH aHTEHHaMH),
ofGecneynBalIUMHU YYBCTBUTENABHOCTD PELIENTOPOB.

WHdopManus, MONyYeHHas! peLEeNTopaMH, NepenaeTcs Mo HEpBHBIM
MyTIM B LEHTPAIbHBIE OTHEIbl TOJOBHOTO MO3ra U MepepaboTKU M
MPUHSATUSI PELlIEHUs U TOJBKO 3aTEM HAMpaBJIAeTCsl K COOTBETCTBYIOLINUM
UCTIONHUTENBHBIM opraHaM. MHorma mocrynapomas MH$opMauus cpasy
HamnpapJsIETCs C PELENTOPa HA UCTIONHUTEIBHbIE OPTaHbl, MUHYS HEHTpJb-
Hyio HepBHylo cuctemy (LTHC). Takoit npuHLMI Nepenaysn HHPOpMALMU
3aJI0XEH B OCHOBY MHOIHUX Be3ycroeHbix peghrexcoe (BpOXIEHHBIX, HacIe-
CTBEHHO nepenalomuxcs). Hanpumep, cokpallleHue MBILIL KOHEYHOCTeH,
pa3IpaxaeMblX MEKTPUYECKHUM TOKOM, TETUIOTOM WM XUMWYECKUMHU Be-
HIECTBAMM, NPUBOAUT K OTCTPAHEHHIO KOHEYHOCTH OT PasApaXHTENs.
COBOKYITHOCTb HECKOJIbKMX OE3YCHOBHBIX PEQIEKCOB COCTAaBIIAET UHC-
MmuHKm.

[1yTs HepBHOrO UMIYbca ot petenropa yepes IHC fo ucnonuutens-
HOTO OpraHa HasbiBaerca pedekTopHoil ayroii (puc. 4.1).

Venoensie peghaexcol HEMOCTOSHHEL, BoIpabaThiBaloTcs Ha 6a3se Gesycros-
HBIX 1 GOPMUPYIOTCS Ha OCHOBE IIPMOOPETEHHOTO ONBITA, MIPH JUTUTEJIBHOM
BO3IEHCTBUMU pa3fApaXUTEIIs.
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YenoBek obIaaeT psAIOM O PraHoB
9y B C T B, 00cCeYrBaIONIUX BOCIPUATHE
JeHCTBYIOIIMX Ha OPraHM3M pasIpaxuTe-
Jlel U3 oKpyxatouei cpeasl. K HUM oTHO-
CATCSI OPraHbl 3peHUs, CiIyXa, OOOHSHUA,
BKyca M ocssaHug. He Hamo cMernmsars
[IOHSITUE «OpraH 4YBCTB» U <«peLenTop»,
BOCIIpUHUMAIOMHA pasapaxeHue. Hampu-
Puc. 4.1. Cxema pediekTopHO# IyTH:  Mep, a3 — TO OPTaH 3peHMs], A CeTYaT-
1—E, sHeprusi pasgpaxurens (curnan, Kad — (bOTOpeI_[el'[T()p, OOIMH H3 BaXHbIX
nHgopmaLys),; ZQPeuer}I{TCOP:éﬁ M 5— KOMIIOHEHTOB opraHa 3peHus. KpomMe cer-
o e e o YaTKH, B COCTAB OPTAHA 3PEHMsS BXOIAT
pednekca; § — obpaTHas cBsi3b OINITHUYECKHUE CpEAbl I1asda, pa3jUu4dHbIE €ro

000JI0YKY, MBILIEYHHH anmapar. [lonsaTue
«OpraH 4yBCTB» SIBJISIETCS BECbMa YCJIOBHEIM, TaK KaK OH caM 1o cebe He
MOXeT obecrieduTh ontyuieHue. sl BO3HUKHOBEHHUS CYObEKTHBHOTO OLLIY-
IEHUA HeoGXonuMo, 4YToObl BO30OYyXIeHHe, BO3HMKINEE B pELIENTOPaX,
noctynuio B IIHC — cnenuansHble oTaenbl KOphI G6OMBIINX TOTYIIAPHUIA.

Opeanbt 3penus UrpaloT UCKIIIOYMTEIBHO BAXHYIO POJIb B XU3HH YeJIo-
Beka. briaronaps 3peHuIo Mbl mo3HaeM ¢GhopMy, BEIMYHHY, LIBET NTPEAMETA,
HalpaBjeHUE K DPAacCTOAHME, HA KOTOPOM OH HAaxXOXWUTCH. 3pUTEIbHBIM
aHANU3ATOP — 3TO IIa3a, 3pUTEIbHBIE HEPBbI U 3pUTENBHEIH IIEHTD, pacio-
Jlaralolyiicsl B 3aTbUIOYHOM J0J€ KOPBl TOJIOBHOTO MO3ra.

TIra3 — 3710 CIOXHas onTHYecKas cucTeMa (pHe-4-2). IasHoe 1670K0
uMeeT popMy LiIapa ¢ TpeMst OGOIOUKAMU: HapyXHas, Ha3hIBaeTCA CKIIEPOH,
a ee MepeHsIst MPo3payHas YacTb — poroBuliei. BHYTph OT ckiiepH paco-
JIoXeHa Bropas — cocynucraa obonouka. Fe nepenHasa 4acThb, jgexaias 3a
POroBULEN, Ha3EIBaeTCsl PANyXKoif, B LIEHTpe KOTOPOHl MMEETCH OTBEP-
ctie — 3padok. Ilosanu panyxHoi 0GONOYKM, HAMIPOTUB 3payka, paclo-
JIOXCH XPYCTAIMK, KOTOPbI MOXHO CPaBHUTD C JBOSIKOBEIMYKITON JIMH3OM.
3a XpYCTINKOM, 3aMOJHAS BCIO MOJIOCTD IJa3a, HAXOAUTCS CTEKIOBUIHOE
TeJNO.

Jlyun cBera, nonazmast B IJ1a3, IIPOXOIAT YEPE3 POTOBUILY, XPYCTAIHMK M
CTEKJIOBHIHOE TEJIO, T. €. YEPE3 TPU MPETOMIISIOIINE, ONMTHYECKHE, TPO-
3payHBIC Cpelibl U IOMANalT Ha BHYTPEHHIOW O0BOO0JIOUKY I1a3a — CETYaTKY.
OHa BBICTUJIAET TOJIBKO 33[HIO MONOBMHY IJIa3a, B HEH HAXOOATCS CBETO-
YYBCTBUTEIBHBIE peUEeNTOphl — Najouku (130 MJH. IT.) U KOMOOYKH
(7 mnH. mr.). OyHKIMM mamodyek M Kobnodek pastumyHbl. Konbouku
obecreynBaloT Tak Ha3bIBAEMOE «IHEBHOE» 3PEHUE, OHM TMO3BOSIHIOT YETKO
pasnnyarb Mesikue getanu. LIBeTHoe 3peHHMe ocyluecTBiasercs UCKITIOUMU-
TeJbHO 4epe3d Konbouku. ITamouxu 1Bera He BOCHPUHHMMAIOT W JAIOT
4yepHo-6es10e u3o6paxeHue.

Cser, nonasIuii B 171a3, BO3AEHCTBYET Ha (POTOXUMUYECKOE BEILECTBO
najroyex U Konbouek U pasnaraer ero. [Ipu onpeneneHHON KOHLEHTPALUH
MPORYKTHI pacrafa pasgpaxaloT HEpBHEIE OKOHYAHHS, PACIIONIOXEHHBIE B
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Puc. 4.2. CxeMa cTpoeHys masa:

! — poroeuua; 2 — nepegHsasn Kamepa;
3 — xpycTanuk; 4 — pagyxxa; 5 — KOHb-
IOKTHBA; 6 — pecHUYHOE (LieNHapHoe) Te-
JIO C OTPOCTKAMY M BOJIOKHAMY CBI3KH,
noaaepXuBaolel XpycTanuk; 7—
ckiepa; §u /6 — nipsiMble MBI, 06ec-
neurBaloUIMe IBUXeHHe a3, 9 — cocy-
AMctan obonouka; /0 — cervyarka; /1 —
CTEKIIOBUAHOE Teslo; J2 — ueHTpasibHast
SIMKQ XeTOTo NATHA ceT4aTku; 13 — ap-
repuy; J4 — 3puTenbHBIl Hepp, 15—
0BONIOMKA 3PUTESILHOTO HepBa

najoykax 1 kondoukax. BozHHKaloI¥e IPH 3TOM MMNYJILCHI ITO BOJIOKHAM
3PUTEJILHOTO HEPBA MOCTYNAIOT B TOJIOBHON MO3T, U MBI BUIIUM LIBET, hopMy
U BEJIMYKHY IPEIMETOB.

['Ma3 yyBcTBUTENEH K BUAMMOMY IHANA30HY CIIEKTpa 3EKTPOMArHHT-
HbIX Kojebanuit (380...770 HM), YTO COOTBETCTBYET BOCIIPHMSITHIO 1IBETA,
HauuHag ¢ ¢GHOJETOBOrO 10 KpacHOro.

Cayx — criocobHOCTb OpraHM3Ma BOCIIPUHHUMATh U Pa3iuyarh 3BYKOBBIE
KonebaHusl, KOTopasi OCYIeCTBISeTCs CIIYXOBBIM aHaiIu3aTopoM. Yerose-
YeCKOMY YXY IOCTYIHA OOJIACTH 3BYKOB, T. €. MEXAaHUYECKHUX KONeOaHUil ¢
yactoroit ot 16 g0 20000 Iu. I'paHKLa CABIIIMMOCTH B OTAEIBHBIX CIyYasX
MoOXeT ObITh 1itMpe, Ao 25 000 T

Yxo — opran cnyxa npencrapnsier co60il BOCIIPMHMMAIOLIYIO YacThb
3ByKOBoro aHanu3aropa (puc. 4.3). OHo uMeeT TpU OTHENa: HapyXHoe,
cpenHee U BHyTpeHHee yxo. HapyxHoe yXo COCTOMT U3 YIHHOH PaKOBHHBI
¥ HapYXXHOTO CJIIYXOBOTO IIpOXOJia, 3aTsIHYTOro yrnpyroit 6apabaHHoi repe-
MOHKOU,0TaIeNsIIoMIel cpeHee yxo. YiIHas paKOBUHA M CIyXOBOM IPOXON
CJIyXar JUTS yTyq1leHUs! [Ip1ieMa BEICOKUX YacToT. OHY CIIOCOGHHI YCHIUBATh
3BYK ¢ yactotoit or 2000 mo 5000 I'm Ha 10...20 1B u 3TO OmpepensieT
NOBBILIEHHYIO OMACHOCTh 3ByKOB YKa3aHHOTO AMANa3oHa YacCToT.

B nonocrtu cpenHero yxa HaxoJsATcs TaK Ha3bIBAEMBIE CIIYXOBBIE KOC-
TOYKY: MOJIOTOYEK, HAKOBATBHS U CTPEMEUKO, CBA3aHHBIE MeXIy coboii.
OHu nepenaiot 3ByKOBbIe KoleOaHus oT 6apabaHHOM NepernoHKH BO BHYT-
peHHee yXO, TAe HaXoAWuTCsl KOPTHEB OpraH, BOCIPHHMMAIOLIMN 3BYK.
CpenHee yxo cool1aercs ¢ HOCOITIOTKOM C ITOMOILBIO €BCTaXUEBOM TPYOHI,
MO KOTOPO¥ BO BpeMsl IIOTAHHUs BO3IYX NMPOXOIUT B MONOCTh CPEMHEro yxa
JUTsl BbIDABHUBAHUS JABIEHUS.

BuyTpenHee yxo umeer Haubojiee cioxHoe cTpoeHne. OHO COCTOUT U3
Tpex yacTei: MEIIOYKOB NPEeNIBEpUst, YIUTKHY U TpeX MOJYKPYXHBIX KaHa-
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Puc. 4.3. Cxemaruyeckoe u3o6pa-
KeHHUe opraHa ciyxa (Ha paspese):

1 — ywHasi pakoBUHa; 2 — HapyXHblit
cnyxosoii npoxon; 3 — GapabaHHas nepe-
MOHKa, OTAENSTIOUIAS HAPYXHLIA ClyXo-
BOW TPOXOJA OT MOJIOCTH CPENHETO yXa,
4 — cHCTEMa KOCTOUEK CPEXHErO YXa: MO~
JIOTOYEK, HAKOBATBHA, CTPEMEUKO; 5 —
TMONYKPbDKHBIE KaHAMbI; 6 — YIMTKA; 7
JIMLIEBOI HEPB OpraHa cllyxa W paBHOBe-~
cust; 8 — eBctaxveBa (cityxosast) Tpy6a

JIOB. YIKTKA, B KOTOPOH pacronaraetcss KOpTHEB OPraH, BOCTIPMHMMAET
3BYKOBbBIE CUI'H&IbI, & MELIOYKH NMpEeNIBEPUs U IMOJYKPYXKHbIE KAHAIBI ~
pasnpaxeHns, BOSHUKAIOLME OT MEepEMEHbI TIOJIOKEHUS Tela B NMPOCTPaH-
CTBE.

3BYKOBbIE BOJIHBI TOMAIAIOT B CIYXOBOI MIPOXO/, TPUBO/ISIT B IBUXKEHUE
GapabaHHy10 MEepenoHKy M Yepe3 UENb CIYXOBBIX KOCTOUEK I1EpeaaloTcs B
MOJIOCTb YJIUTKM BHYTpeHHero yxa. KonebaHust XMIKOCTH B KaHAIE YIUTKH
nepeaaroTcs BOJOKHAM OCHOBHOU MEPENOHKH KOPTHEBA OpraHa B PE3OHAHC
TEM 3BYKaM, KOTOPbIE NOCTYNAloT B yX0. HepBHEIH UMNTYJILC, BOZHUKAIOILUH
PpU 3TOM, MEPENACTCS B COOTBETCTBYIOLIMI OTHEN TOJIOBHOrO MO3ra, rie
CUHTE3UPYETCS] COOTBETCTBYIOILEE CAYXOBOE MPENCTABIEHHE.

YX0 BOCIIPUHUMAET JIAJIEKO HE BCE 3BYKH OKPYXKAIOLIEH cpeabl. 3BYKH,
6IM3KHE K BEpXHEMY M HWXKHEMY [IpefleiaM CJBILIUMOCTH, BbI3bIBAIOT
CIIyXOBO€ OLUYLIEHUE JIMIUb TpH OONBIION MHTEHCHUBHOCTH M ITO3TOMY
OOBIYHO MOYTH He CABIIHBL. OYeHb UHTEHCHBHBIE ILIYMbI MOTYT BBI3BAThb
00J1b B yX€ U JaXe IOBPEIAUTh CIYX.

Obonanue — criocoBHOCTb BOCIPHHMMATD 3allaxy, OCYLUECTBISAETCS
Onaronaps oOOHSTEBHOMY aHATU3ATOPY, PELIENTOPAMY KOTOPOTO SIBJISIIOT-
Csl HEepBHbIE KIIETKH, PACITONIOXEHHBIE B CIU3UCTOM 0DOJI0YKe HOca. DT
KAETKU TNpeobpasyloT 3HEPTUio pasapaxuTels B HEPBHOE BO3OYXKIEHUE U
rnepesaiT ero oboHsATebHOMY LIEHTpY. [is aToro Tpebyercs HemocpencT-
BEHHbBII KOHTAKT PELENTOpa ¢ MOJIEKYJION Iaxy4yero BelecTBa. STU MoJle-
KYJbl, OCaXIasiCb Ha HeDOJbIUOM Y4acTKe MeMOpaHbl OGOHATEILHOrO
peuenTopa, Bol3bIBAIOT MECTHOE U3MEHEHHE €€ IPOHNIAEMOCTH JUTS OTIENb-
HbIX MOHOB. B pe3ynbrare pasBuBaercst pelEeNnTOPHbIN MOTEHUMAT — Ha-
YanbHbIA 3Tan HEPBHOro BO30OyxAeHus. YenoBeK o6namaer pasnuuyHON
YYBCTBUTENLHOCTBIO K [TAXyYMM BEUIECTBAM, K HEKOTOPBLIM BELIECTBAM OHa
ocobeHHO Bbicokas. Hampumep, sTHIMepkanTaH omyLaeTcsi NpH €ro
comepXaHnuu B Koaudectse, pasHoM 0,00019 mr u 1 i Bozayxa. ITonubrit
JNMANasoH BOCOPUHUMAEMBIX KOHUIEHTPALUI MOXeT 0XBaThIBaTh 12 nops-
KOB.
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IMpy WTHTEIBHOM AEHCTBUY MAXyqynX

BELECTB YYBCTBHUTENBHOCTh K 3aIaxy o=
CHUXaeTcs, MpUYeM HAaCTOJIBKO, YTO Ye-
JIOBEK TMEPECTAeT €ro OUIYINATh, AAXE
1 2 3 4 ’

€CJIX 3TO 0YeHb HETIPUATHBII 3ar1ax, Ha-

npumep, ceposonopod. Koraa samaxu - B
OTCYTCTBYIOT, YyBCTBMTEJIBHOCTD BOCCTA~ pyc 4.4, Cxema pacTONOXEHHs Ha
HAaBAMUBACTCH. HeKOTOpre 3armaxyu MOTYT s3piKe peLIENTOPOB, BOCTIPHHUMAIOLIMX
NOAABJATD APYTHe, CIMBAThCA ¢ HUMM, PasHble BKYCOBBIE KAyecTsa:
KOMIIEHCUpOBATh IpYyr AOpyra. OpHako I—cmankuit Bkyc; 2— ropskuit BKyc; 3-—
MeXaHH3M MX JeHCTBHS 1O KOHLIA [oKa XHeTbit BYC; 4 — conlensiit pryc

He pacKphIT.

3anaxy crnocoGHBI BBI3BIBATH OTBpalleHHe K HUlIE, 000CTpATh YyBCT-
BUTEILHOCTb HEPBHOM CHCTEMBI, CIIOCOOCTBOBATH COCTOSTHUIO NOAABICHHO-
CTH, TIOBBILIEHHOM pasnpaxuTenbHocTH. CepoBofopost, GEH3NH U Apyrue
BeLIECTBA MOIYT BBI3BaTh OTPULATENbHBIE PeaKIy BIJIOTH [0 TOLIHOTHI,
pBoTHI, o6Mopoka. HanpuMep, 0OHapyXeHO, 4TO 3arnax GeH3oJa ¥ repaH-
THOIAa OBGOCTPSIET CIYX, @ UHIOJ MPUTYILIAET CIYXOBOE BOCHIPUATHE, 3aMaxu
MMPUINHA U TONyoNa OGOCTPAIOT 3PUTENBHYIO HYHKLMIO B CyMEPKaX, 3af1ax
Kamdapbl MOBLILLIAET YYBCTBUTENBHOCTD 3PEHHUS K 3€IEHOMY LIBETY, CHU-
XaeT — K KpacHoOMY.

Bxyc — oulyllleHie, BO3HUKAOLIEe TIPU BO3AEHCTBUU HEKOTOPBIX pas-
ApaxuTesieil Ha ONMpENeeHHBIE PELUENTOPbI, PaCMONOXEHHbIE HA MOBEPX-
HOCTH A3bIKa. BKycoBoe ouiylleHHe GOpMUPYETCsl U3 BOCTIPUATHUS UETBIPEX
OCHOBHbIX BUIOB BKyca — KHCJIOro, cojie-
HOTrO, CJIAIKOTO ¥ FGPHKOIo; Bapyallliy BKy-
ca CKJIABIBANOTCA U3 KOMOMHALMK OCHOB-
HbIX MepeYMCIeHHBIX OlLyLIeHuid. Paziny-
Hbl€ Y4aCTKH A3bIKa MMEIOT HEOIUHAKOBYIO
YyBCTBUTEJILHOCTD K BKYCOBBIM BEILLECTBAM:
KOHYUK SI3bIKa GoJTee YYBCTBUTEJIEH K ClIal-
6 KoMy, Kpasl f3blKa — K KHCJIOMY, KOHYUK
M Kpasg — K COJIECHOMY U KOpE€Hb s3blKa
/ Haubonee YyBCTBUTENEH K TOPbKOMY (puc.
. ~44), YCTaHOBUTH JOCTATOYHO CTPOroe co-
OTBETCTBUE BKyCa C XHMHUUYECKOW MU du-
3M4YecKoil XapaKTepUCTUKOH BellecTBa
noka He yrnaercs. OIHAKO U3BECTHO, YTO
KUC/ABI BKYC MpencraBjeH B OCHOBHOM

- o ) _ kucioramu. CojieHbIM B YUCTOM BUIE fB-
O coan mopa: - neme. JAETCS TOMIBKO XJTOPHIL HATPUS — MOBAPEH-
¢80, GOFATOE AMHHOKMCIIOTAMU ¥ Mykono-  Hasi COJIb, HUKAKNE Opyrue XJIoprabl WIH
ncaxapuiamMu; 4 — «BKYCOBHIE KUCTOU-  yarpyeppie COENUHEHHMs HE [AlOT TaKoro

Ku»; §— peuenTopHbie KIETKH; 6 — orop-
HLIC KJAeTKH; 7 — HepBHble OKOHYaHMs! OUIYLIEHHUSA. CnagkuMu ABIAIOTCS caxapa,
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Puc. 4.5. Bkycosasi TyKoBHUA:



CITUPTHI, AJIBAETUNBI, KETOHBI, aMH-
Ibl, 9GUpBI, AMUHOKHUCIIOTEI, 4 TaK-
Xe HEKOTOphIE cOlMu GepwumMs
cBUHUA. ['OpbKUM BKycoM o6ana-
IOT caMble pa3HOOOPa3HLIE BEHIECT-
Ba — 3TO COJIM Kajusl, MarHus,
AMMOHHS, HEKOTOpEIE OpraHWYe-
CKHe COeIUHEHUSA — XUHUH, Kode-
HMH, HUKOTHH U JIp.

Mexanusm BocnpusTis BKyco-
BBIX BEILECTB OIIPENeEITIETCS CIIeLH -
bWYECKMMH XMMHYECKHMH peaK-
UMMM HA TPAHUIE BELECTBO —
BKYCOBOIi perientop. Bkycossie my-
KOBHIIBI {pHe~4-5); B COCTaB KOTO-
PBIX BXOIAT PELIENITOPHI, PacIioNo-
XEHBI HA COCOYKaX SI3bIKA U B 3HA-
YUTEJBHO MEHBIMX KOJIMYECTBAX B
CJIU3UCTOM Heba, IVIOTKH, TOPTaHH,
Pric. 4.6. Cxematiyeckoe H306paxeHHe MUKpO- MHHIATMH. Bkycossie p CLICIITOPEI

CKOIIMYECKOTO CTPOEHUSI KOXHM YeJIoBeKa (Ha )KHByT HCI[OJIFO, MEHSA np" STOM M
paapese): MECTO PACIIONIOXEHUS, U HEPBHEIE

1 — srmpepmuc; 1T — nepma (cobersenno koxa), I/ — CBSI3H, H d)opMy, H CBoOWMCTBa.
TIOAKOXHAS XUpOBas Kileryatka; | — porosoit cok  (OYeHb BAXHBIM YCIOBUEM BO3HMK-
O e o, LAICOTL, S OBl BYCOBOFO. OUIYIIEHHS
TonHUMalonlas Bonioc; 4 — CTEpXeHs Bonoca; S— SIBJIAICTCSl PacCTBOpPEHHE BKYCOBOIO
CAIbHASA XeNe3a; 6 — HepBHBIE OKOHYaHNS; 7—moro-  geqnecTBa Ha TIOBEPXHOCTH A3BIKA.
Zi;cl ;;encsa C BBIBOJHBIM ITPOTOKOM; § — KPOBEHOCHRIH HHTepecHBM I penc ercs sB-

JieHHe BKYCOBOTO KOHTpacra, 3a-

KITIOYAIOIIETOCAd B YCUJIEHUHY OTHHUX
BKYCOBBIX OLUYLIEHUH I10C]Ie NeCTBUSA ApyTrux. HanpnMep, BKYC cJIaikoro
BELLIECTBA CTRHOBUTCS TOPa3io UHTEHCUBHEE, €CIIU nepen 3TUM BO pTy 6bUT0
ITO-TO COJICHOE, a CJIAAKOE€ MOBHIIAET YYBCTBHUTENBHOCTh K KHUCIIOMY.
Topeun oboctpsior HYBCTBHUTC/IBHOCTE IIPAKTUYECKH KO BCEM APYTHM Be-
HIECTBaM.

Ocssanue — cioxHoe OLIYIIEHHUE, BO3HMKAIOLEE TPU pasApaXeHUH
PELIENTOPOB KOXH, CIIU3UCTHIX 000JI0YEK U MbIIIEYHO-CYCTABHOrO amnrapa-
ta. OCHOBHAs pOJib B OCA3aHUM NPUHALICKUT TaKTUIHLHON YYBCTBUTENb-
HOCTH — NPUKOCHOBEHUIO U JIABJIEHUIO.

Koxca — BHELIHWI TOKPOB TeJa, MpeCTABIAIOLUIA co605 caMElif 601h-
IO OpraH ¢ 04eHb CIOXHBIM CTPOCHHEM, KOTOPHIH BRITIONHAET Ps BAXHBIX
KU3HEHHBIX GYyHKUMHA. Koxa 3alIMLIACT OPraHU3M OT BPEAHBIX BHENTHHX
BO3JIENCTBUI, BBITIOJHAET PEUENTOPHYIO, CEKPETOPHYIO, OGMEHHYIO (bYHK-
UM, UIPACT 3HAYMUTENBHYIO POJIb B TEPMOPETYIALMHA U p.
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B xoxe {pie-4.6). BBIIEISIOT
TPH CJINg: HAPYXHBIN (3MUTENH-
aNbHBIA — SMUAEPMUC), CPEA-
HUil, cocTOsIIIMI U3 COEINHU-
TeTbHONM TKaHU (COOCTBEHHO KO-
Xa — gepMa) M BHYTPEHHHUH —
NOIKOXHAs XUpOoBasl KjierJyarka.
B koxe pacnojoxeHo GoJbllioe
YUCIIO KPOBEHOCHBIX M JTUMpaTH-
YeCKHX COCYIOB, a TAKXKE MHOTO-
YUCJIEHHBIX IPOHU3BIBAIOIINX
JEpMY HEpBHBIX BOJIOKOH M pe-
LENTOpOB, KOTOpbIE BOCIIPUHH-
MAaIOT JaBjeHUe, IPHKOCHOBE- IIpuKOCHOBEHHE
HHe, BUOpalLNIo, U3BMEHEHHE TEM- Bosb
neparypbl, 6oyeBble BO3AEHCTBUS JarneHue

bons

TIpHKOCHOBEHHE

ﬁi ﬁ: Xonon
Teruo

UO‘HHOH 3 OCHOBHBIX YHK- Puc. 4.7. CxeMa pacrioJIOXeHHs pPELeNTOPOB B
LM KOXKY SIBIISIETCS 3aIIUTHAS, T. goxe yenoBeKa

e. KOXa — opraH 3aiuThl. Tax,

pacTsiKEHHE, JaBIeHHUE, YIIHOb 06e3BPEXUBAIOTCS YIIPYroi XHPOBOIi NOA-
CTWIKOH M 31aCTUYHOCTHIO KoxXy. HopMabHBIN pOroBoii CIoi npenoxpa-
HeT TIyGOKHME CIOM KOXHM OT BBICHIXaHHMS M BEChMa YCTOHYMB IO
OTHOLIEHHUIO K Pa3iMYHBIM XMMUYeCKUM BenlecTBaM. [TUTMEHT MeNaHKH,
NOTJIOLIAIOIMI YIBTPadHONETOBbIE JIydH, PEIOXPaHsAET KOXY OT BO3nei-
CTBUS COJIHEYHOTO cBeTa. Bonblloe 3HAYEHUE MMEIOT CTCpUIIU3YIOIIHNC
CBOICTBA KOXH M YCTONYMBOCTb K Pa3IMYHbIM MHKPOOaM; HETIOBPEXICH-
Hblil POTOBOM CJIOM HEMPOHMIAEM I MHQeKUHH, a KOXHO€ C&IO U MOT
co3aaoT kuchyio cpeny ¢ pHS,5, Heb1aronpuaTHYI0 V11 MHOTHX MHKpOOOB.
OKHCIIEH e TTPONCXOIUT B POTOBOM CJIO€, [TO3TOMY TaK BaXeH JOCTaTOYHBIHA
[IPUTOK KHMCIOPONIA /Uist TPOGUIAKTHKH KOXHBIX 3a00/IeBaHHH. Koxa «gsI-
ILMT>, HAIPHMEP, ECIIN MTOKPHITh YENIOBEKA JIAKOM, OH HAYMHAET 3a/IBIXaThCH.

BaxHoit (pyHKIIHENH KOXHU SIBISETCS €€ y4acTHe B TEPMOpErysiinu
(MoAIepXaHUH HOPMATBHOM TEMIEpaTyphl TeNna), Tak Kak 80 % Bceii Ten-
JIOOTHaYM OPraHM3Ma OCylIecTBIseTcs Koxel. [Ipyu BBICOKO# Temmeparype
BHEILHEH cpelibl KPOBEHOCHBIE COCY/IbI KOXH PacIiUpsSIOTCA U TEIIO0oTAd4a
KOHBeKIMeil ycunmuBaercs. [Ipy HU3KOM TeMIepaType — COCYAbl CyXHBa-
10TCsl, KOXa OieHeeT, TEIUIOOTAa4a CHUXAeTCs.

CekperopHasi GbyHKIMS obecrneyuBaeTCsi CATbHBIMA U TMOTOBBIMH Xe-
nesamMu. C KOXHBIM CAIOM MOTYT BBIIESITBCS HEKOTOPBIC JIEKApCTBEHHBIC
pemecTBa (KON, GpOM), MPOIYKTH MPOMEXYTOYHOro OOMEHA BELIECTB,
MHUKpPOOHBIX TOKCUHOB 1 3HIOTEHHBIX SIIOB.

O6MeHHast PYHKIIUA KOXHM 3aKII0YAETCd B YHaCTHH B IpoLieccax pery-
NALHUK 00Iero oOMeHa BELIECTB B OpPraHU3Me, 0cOGeHHO BONTHOTO, MHHE-
PaTbHOTO U YIIEBOJHOTO.
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Huxe npuseneHbl MakKCHMAaTbHBIE CKOPOCTH Tepesayy WHGpOpMaImy,
MPUHUMAEMOI YEJIOBEKOM C MTOMOLIBIO PA3TUYHBIX OPraHOB YYBCTB B KOPY
GOJIBIIMX MONYINAPUIA TOJIOBHOTO MO3ra.

Bocrnipunumaemblii craan Xapaxrepucruxa MakcuMaiLHAS CKOPOCTD,
Outr/c
3puTenbHbIi Hger 3,1
CnyxoBoit I'pomkocTs 2,3
Bxycosoit ConeHocTb 1,3
O6oHATENLHBI! HHTeHCHBHOCTD 1,53
TaxkTwibHBIM (OCA3aTeTBHBIN) HHTeHCHBHOCTD 2,0

J1s1 opraHu3Ma BaXKeH aHAIU3 He TOJIBKO BHEIHENo MUpa, HO U TO, YTO
MPOUCXOMUT B HEM caMoM. KpoMe nepedncieHHbIX BHEILHUX aHATH3aTOPOB
CYLUECTBYIOT aHAJIM3ATOPLl BHYTPEHHUE, KOTOPHIE CUTHAIM3UPYIOT O Aes-
TeJIBHOCTH BHYTPEHHUX OPFaHOB, O COCTOSTHUH Hallleil BHYTPEHHEMN CPElb.
[TocToHCTBO BHYTPEHHEN Cpe/Ibl — YCIOBME HOPMAIBHOTO CYILIECTBOBAHUS
opraHusMa. B Hacrosiee BpeMs oz BHYTPEHHEN CPeNoii IPUHSITO CYUTAT:
KpOBb (TOYHEE, M1a3My KPOBH), TUMY U MEXKIECTOUHYIO XHIKOCTb.

MoxHo Ha3BaTh HECKOJIBKO MTapaMeTpoB BHYTPEHHEH cpelbl, MOLIEp-
XaHHe KOTOPbIX 0COOEHHO BAXKHO IS XXM3HU. DTO CofepXaHue KUCIOpoza,
YIJIEKHCIIOTO Tasa, BOMOPOAHBIX MOHOB, PSIAa MUHEPANBbHEIX BEIeCTB (Ha-
TPUSl, MarHusl, K&IbUUA U Ap.), apTEPUAIBHOIO NABIEHHS, TEMIIEPATYPhl U
ap. [AnanasoH xosjeGaHMi 3TUX MapaMeTpoB OYeHb HEBENUK. Biaromaps
TaKOMY CTPOroMY IOCTOSIHCTBY BHYTPEHHEI Cpebl XMBOE CYLIECTBO MOXET
HaXOIWTbCS B PA3NIUYHBIX YCIOBUSX BHEIIHEH CpEIb.

WUHpopmauus, nonyyaeMasi U3 BHEIUHEro MUpa Y BHYTPEHHEH cpejbl
OpPraHU3Ma, OmpefieNisieT paboty GYHKUUOHATLHBIX CHCTEM OPraHM3Ma M
nopeneHue yejgoseka. st ynpasieHus MoBeJeHUEM YEIOBEKA U AKTUBHO-
CTbi0 ero PyHKUMOHATBHBIX CUCTeM (T. €. BhIXOAHOM MHpopMauueii, no-
CTYnarowen 13 Kopbl 60MBIIMX NOYLIAPHIL) HOCTaTOYHO okono 107 6uT/c
NpH MOIKTIOYEHNH NTPOrpaMM, CONEpKAIMXCSI B MaMSITH.

4:1:2-"yBCTBHTEILHOCTb OPraHOB YYBCTB

Jlns aHann3aTopoB XapaKTepHa YPEe3BBIYAMHO BBICOKAS YYBCTBHTEIIb-
HOCTb K COOTBETCTBYIOILUM PasgpaXHUTENsIM. Ecnu 6Bl 4yBCTBUTENBHOCTD
HalIXX OPraHOB YYBCTB OKA43aJ14Ch €1Le BBILIIE, TO 3TO ObI TOIBKO 3aTPYIHUIO
Hallry Xu3Hb. B 3ToM ciyyae Mbl GBI B GYKBaJIbHOM CMBIC/IE CIIBILIATH, KAK
pacTyT gepeBbs, Kak OEXUT KpoBb IO cocylaM, GPOYHOBCKOE ABMXEHHE
MOJIEKYN U T. II.

KonuyecTBeHHOH Mepoil YyBCTBUTEIBHOCTH SIBJISIETCS] TIOPOTOBasi MH-
TEHCUBHOCTb 3HEPTreTUYECKOTO BO3MENCTBUA, T. €. TA HAMMEHBILIAsT UHTEH-
CUBHOCTb pasipaxuresisi, JeiicTBIE KOTOPOro AaeT ouiyweHue. YeMm Huxe
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[IOpOroBasi HHTEHCHBHOCTh WM TPOCTO «IIOPOT», TEM BhILE 1YBCTBUTE/b-
HOCTb, U1 HA00OPOT.

PaccMOTpUM B KA4YecTBe NPUMEPOB, KAaKOBa e abcomoTHast 1yBCTBU-
TeJIbHOCTh HEKOTOPBIX HAIIUX OPTAHOB YYBCTB.

Ceemoeas 4yscmeumenvHocms HallMX I71a3 CBsi3aHa C YyBCTBUTEIbHO-
CTBIO PELIENITOPHBIX JIEMEHTOB CETYATKU ¥ MPUOITMXAETCH K TEOPETHIECKH
BO3MOXHOMY MAaKCHMMyMy. Uil BOBHHKHOBEHUSI 3PUTENIHOTO OLIYIICHHA
JOCTATOYHO, YTOOBI MaJOYKOH GBUI MOIJIOIIEH 1...2 xBaHTa cBeTa, a JUIA
Konbouex Heobxomumo 5...10 KBaHTOB.

V yejoBeKa OLLYILEHHE CBETAa BOHUKAET He Cpa3y, a TOJBKO CITyCTs 0,1c,
T. €. MOC/e ero haKTHYeCKOoro JEHCTBHS, PH 3TOM WHTEHCUBHOCTD CBETA
npesbiiaer B 400 pas noporosoe 3HaveHue. IIpu yMEHBIIEHUH HHTCHCUB-
HOCTH BpeMsl peakuuu yseanyusaercs no 0,25 c.

Yyecmeumensrocms 6ecmubyaspro20 GHAAU3GMOPA XapaKTEPU3YIOT MM~
HUMAJbHBIMH, T. €. TOPOTrOBBIMHU BETUYMHAMH BOCTIPUHNMAEMBIX ¢daxTopoB.

JIns yIIoBOro yCKOpPEHMs TOPOT COCTABISET 0,015...0,05 pan/c.

Tnst TipsimonuHeiiHoro — 2...20' cM/c’.

[Ipu HAaK/IOHAX TOJOBBI MOPOrOBasl BEIMUMHA paBHA 1° npu HakJIOHax
B cTopoHy U 1,5...2° npy HaKJIOHaX BNEped M Hasal. HenrpobexnHas cuia
BOCIIPHHUMAETCS MIPH €€ 3HAYCHUSX (0,005—0,1)g.

Brycosyro uyécmeumenbHocnb XapaKTepusyoT MOPOroBOi KOHLEHTpa-
LMeil BeliecTB, NMPH HAHECEHWM KOTOPBIX HA BCIO TMOBEPXHOCTb A3bIKA
BO3HUKAIOT COOTBETCTBYIOLLME BKYCOBBIE oLyleHus . Takoi MUHHMAITBHOMN
KOHLeHTpalMeil wis caxapa 6yner 0,01 MOJIb/M’, IUIsl TIOBapeHHOM COJH
NaCl — 0,05 MOJIB/M’, IUTsl CONSTHON KUCIIOTHI HC1 — 0,0007 MOJIb/MJ, LIS
consiHOKMCNoro XiHiHa 0,0000001 Momb/M .

CaMasi BbICOKAasi YyBCTBUTEJIBHOCTb NPOABISETCS NPU TEMIEPATYpe
37°C.

JIisi OLEHKH 4y8cmeumenbHocmu 060HAHUA YAlE BCEro HMCIIOJb3yeTCH
ypco Mosexya B 1 M wiu B 50 cM’ BO3/lyXa (CYMTAETCSI, UTO HA OIMH «HIOX»
y yenoBeka pacxoayercss 50 cm’). O6paniaotT Ha cebs BHUMaHHE OYEHb
peskue KojeGaHus BEJIMYMH TIOPOTOB 3aMaxa pPasiM4HBIX BEIIECTB IULL
PATUYHBIX IO 1 JUIS pasIuYHBIX BUIOB XUBOTHBIX. B kayectBe mpuMepa
MOTYT CITYXWTh MIOPOrOBbIE KOHIIEHTPALMH (MHCIIO MOJIEKYIT B 1 M* Bo3zyxa)
CWIBHO MAaXHYILMX BEILECTB Uit cOBaKH M 4eoBeKa:

Bemectso . Toporosas KOHUEHTPALHA

A cobaxu IR yeJioBexa
VKcycHast KMCIOTA . . . . 2. 10° 5- 10"
MacsiHas Kucora . . . . 9.10° 7.10°

Temnepamypras 4y8cmeumenbHocmy ONpeesanach CreltMarbHbIMU1 UC
C/IeOBAHUSIMHU, B PE3yJIbTaTe BBIABIEHO oDliiee YUCIO TOYEK XO0JI0/A Ha Bceil
nioBepxHocTH Tena oxono 250 000, a TerioThl TOJIBKO 30 000. Yenosek
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CcriocoGeH paanuyarh pasHuLy Temmeparyp o 0,2 °C. [Ipu sTom auanasoH
BOCNIPUHHUMaeMbIX BHYTPUKOXHBIX TeMrieparyp ot + 10 go + 44,5 °C. TIpn
Temneparype ¢ < 10 °C nacTynaer xonogosas 610Kaja TeMIIEpaTypHBIX BO-
JIOKOH TaKTHJIbHOM YYBCTBUTENBHOCTH (Ha 3TOM OCHOBAaH OIMH U3 CITIOCO60B
obesdonuBanms). Ilpu TeMneparype ¢ > 44,5°C Ha cMeny OIYILUEHMS «TO-
PAYO» NMPUXOOUT — «DOJIBHO». BTO COOTBETCTBYET HHTEHCUBHOCTH TEILIO-
Boro uanydenus 0,86 Br/cm’.

Takmuavnas wyecmeumenshocms Ha PasTMIHBIX MECTaX KOXHU pa3BuTa
HeoarHaxoBo. [lopor pasapaxeHus caMbiX YYBCTBMTENBLHBIX YYACTKOB pa-
BeH 50 Mr, a B HaMMeHee YyBCTBUTENBHBIX OH focTuraeT 10 . CaMast BHICOKast
UYBCTBUTENILHOCTD B 0BnacTu ryb, Hoca, A3pIKa, HAMMEHBIUAS Ha CITHHE,
MOOIUBAX CTOIMEI, XHBOTE.

Hyecmeumensrocms deuzameavhozo anaruzamopa onpeneNsIOT MO HEKO-
TOPBIM KOCBEHHBIM NpH3HaKaM. CaMbIM YyBCTBUTENLHEIM SBASETCS TUIEYE-
BOI-cycTaB. [list Hero mopor BOCIPHUSITHsI CMELEHHs TIpu cKopoctd 0,3° B
cekyHny cocrasinser 0,22...0,42°. HammeHee 4yBCTBHUTENBHBIM OKA3AICH
FOJIEHOCTOIHBIN CYCTaB, y HETo nmopor cocrasnser 1,15...1,30°

OpraHsl 4yBCTB MMEIOT PAa3MYHOE BPeMs PearMpPOBAHMS K AEHCTBHIO
pasnpaxureneii: 3penue — 0,15...0,22 ¢; cnyx — 0,12...0,18 c¢; BKyc —
I, c; obonsnme —0,13..0,87 c; TakTMIBHAs YYBCTBUTEIBHOCTh —
0,15...0,8 c.

OHeprus Bo3NeHCTBUS pasIpaxMTeNs OTPAHMYEHA CHU3Y IOPOroM 4yyB-
CTBUTENIbHOCTH, A CBEPXY TOXE €CTh OIPAHHYEHME, TIPH 3TOM PELENTOPHI
JH0O TMPOCTO BHIKIIOYEHBI, IMGO — 3TO IOpOr 60JeBOro OLUYILCHMS.

[epenaya nnpopmaunu o6 M3GBHITOYHON 3HEPTHU NOCTYIIAET B AHAIM-
supyiornit 610k B LIHC unn nepudepuyeckyio HEpBHYIO CHCTEMY coO
ckopocthio 130 m/c.

-4.1.3. Hepehas cucrema

Mexny BceMH cHUCTEMaMH OPTaHM3Ma CYILECTBYIOT B3aUMOCBS3H, U
OpraHM3M YeloBeKa B (pYyHKIMOHAIBHOM OTHOIUEHHM NMpENCTaBIsieT coboi
enuHoe uesoe. ONHOM U3 BAXHEHRIINX CHCTEM OPraHH3Ma SBISAETCS HEPBHAS
CUCTEMA, KOTODPAsI CBSI3BIBAET MEXIY COOOM pasiMyHBIC CUCTEMBl M YACTH
OpraHu3Ma.

HepsHas cucrema mMeer mwmMpoKoe B3amMoNeicTBHE LIEHTPANTBbHBIX U
nepudepuyeckux o6pa3oBaHMil, BKIIOYAs pPasIMYHBIE AHATOMHYECKUE
CTPYKTYpPbl, KOMOHHAUMU T'yMODAJbHBIX BElIECTB ((epMEHTOB, GEJKOB,
BUTAMHHOB, MUKPOSJIEMEHTOB U Ap.), OObEIMHEHHEIX B3aHMO3aBHCHMO-
CTBIO M YYaCTUEM B MPUCIIOCOOHUTENBHBIX PEeaKUUsIX opranusma. Hepphas
CHCTEMA YEJTOBEKA INOAPA3NENACTCS HA LEHTPAIGHYIO HEPBHYIO CHUCTEMY
(HHC), Brmovaroniyio rolnoBHOM U CITMHHON MO3I, U nepudepHYecKyIo,
KOTOPYIO COCTABJISIIOT HEPBHBIE BOJIOKHA U Y31bl, Jexaiue e ITHC.

Llenmpanvnas nepsnas cucmema mpencrasnsier co6oit COBOKYITHOCTD
HEPBHBIX KIETOK (HEHPOHOB) M OTXOASLIMX OT HHX OTPOCTKOB. B aToii
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COBOKYITHOCTH KJIETOYHBIX TeJ, HAaXOIALIMXCH B YEPENMHOM KopoOke M
[I03BOHOYHOM KaHaJle, IPOMCXONUT Mepepaborka MHQOpMALMH, KOTOpast
MOCTYTAeT MO HEPBHBIM BOJIOKHAM M MCXOMHUT OT HMX K UCIOJHHUTEIbHBIM
opraHaMm.

Hepugpepuueckan nepenaa cucmema (ITHC) ocyiuecrnisieT CBA3b HHC
C KOXeif, MblIInaMy 1 BHyTpeHHUMH opraHamMu. ITHC ycnoBHo nonpasae-
nAgeTcs HAa COMATHYecKylo M BereTaTuBHylo. Ilepudepuyeckue HepBHBIC
BoJIoKHa, csaspiBatonue ITHC ¢ koxeit, CIM3UCTHIMU 0BOIOYKAMH, MBIILI-
LIAMM, CYXOXWINSMM M CBSI3KAMHM OTHOCATCS K COMAmMu4ecKol HepaHol
cucmeme (CHC). HepBHble BonokHa, cBssbipatoie ITHC ¢ BHyTpeHHUMU
OpraHaMM, KpOBEHOCHBIMH COCYIaMH, XeJle3aMU NPUHALIEXAT K eezema-
mueHoti HepaHoii cucmeme (BHC). B oTiinume oT cOMaTH4eCcKoil BEreTaTus-
Hag crcreMa o0aaeT onpeaeeHHOl caMOCTOATENBHOCTBIO U NTO3TOMY €€
HasbiBaloT aBToHoMHoit. BHC He nomumHseTcs Boje yeaoseka. Bererarus-
HYIO HEPBHYIO CUCTEMY IOAPA3JENAIOT Ha CMMIIATHYECKYI0 M TapacuMa-
TU4ECKYIO0, KOTOPHIE OKA3BIBAIOT MPOTHBOIONOXHOE NEHCTBME HA OpraHbl.
Hanpumep, cHMIaTHyecKasi HEpBHas CUCTEMA paclIMpSET 3pavyoK, BBI3bI-
BaeT yyallleHHe MyJbca ¥ TOBBILIEHHE KPOBIHOTO JABJE€HUS, MApacUMIIa-
THYeCcKasl CUCTEMA CYXXMBAET 3pavyok, 3aMeUIsAeT MyJIbC, CHUXAET KPOBSIHOE
JaBJIeHUE.

HepsHas cucremMa GYHKUMOHUPYET O NPUHUMITY pednekca. Peduiex-
COM HA3bIBAIOT JI00YI0 OTBETHYIO peaklMi0 OpraHu3Ma Ha U3MEHEHMs BO
BHELITHEM MHpE WM BHYTPEHHEH cpee U OCYILECTBIAIOUIYIOCs C yHaCTHEM
HepBHOli cucTeMbl. [1yTh HEPBHOTO MMITyJIbCa OT peUENTOpa 1Epes IHHC
10 MUCTIOJHUTEILHOTO OpraHa Ha3bIBAIOT PedIEKTOPHOM yroM.

B ciyyasx 3KCTPEMAIBHOTO BO3NEHCTBUSI HAa OPraHM3M ONMACHBIX U
BpeIHBIX (HAKTOPOB HEPBHAsl cMCTeMa (GOPMUPYET 3aIHUTHO-TIPHCIIOCOOH -
TeJIbHBIE PEAKLIMH, OTPE/IC/IIET COOTHOILEHNE BO3IEHCTBYIOLIETO 1 3alluT-
Horo 3 deKToB.

434-TomMeocTas H ananTaLus

YejioBeK MMOCTOSIHHO NMPUCONOCAtINBaeTca K U3MEHSIOIHUMCS YCIIOBI-
SIM OKpYXalolleill cpefibl 6narogapsi roMeocTas’y — YHUBEPCAIBHOMY CBOli-
CTBY COXPAHATb M TIOIIEPXUBAT CTAGMILHOCTD pabOThl PATHIHBIX CHCTEM
OpraHM3Ma B OTBET Ha BO3AEHCTBUS, HapyLIaOlIMe 3Ty cTabUIIPHOCTD.

ToMeocTa3s — omHocumensHoe OUHaAMU4ECKOe NOCMOAHCIEO COCMa-
6a u ceolicme eHymperHeil cpedbt u yecmou4ugocmb OCHOBHbIX Pu3suoA0ZUHECKUX
yHkyuii opeanuszma. Jiobuie dusnonornueckue, pusnyeckue, XAMUIECKUEe
WM 3SMOLIMOHANTBHBIE BO3IENCTBUs, OyIb TC TeMIIEpaTypa BO3lyXa, K3Me-
HeHue arMoc(epHOro NaBieHUs WM BOJHEHHWE, pajocTb, NeYyaib MOTYT
ObITH TIOBOJOM K BBIXOLY OpraHuU3Ma U3 COCTOSIHMSI IMHAMHUYECKOro pas-
HoBecUsl. ABTOMaTHYECKH, NPH IIOMOILM T'yMOpAaNbHbIX ¥ HEPBHBIX MeXa-
HM3MOB PETY/ISiIMHA OCYLIECTBISICTCA CAMOPETYJIALUA (hpM3HOIOTNYECKUX
dyHKuMi, obecIieynBAIOIIas HOLIEPKAHNE KUIHEACATEIBHOCTH OpraHH3-
Ma Ha [IOCTOSTHHOM ypoBHe. ['yMopaJibHast peryJIsiLivs OCyUIECTBIIAETCA YEpE3
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KUIKYI0 BHYTPEHHIOIO CpeJly OPraHM3Ma C MOMOLIBIO MOJIEKYT XUMUIECKHX
BCLUECTB, BBIIENSEMBIX KIETKAMU WIH ONpPENENCHHBIMH TKAHAMH U Opra-
HaMH (TOPMOHOB, (PEPMEHTOB U T. [1.). HepBHast perynauusi obecrnieunBaer
OBICTPYIO M HaNpPaBIEHHYIO NepeNavYy CHIHANOB CO cKopocThio 10 80...120 m/c
B BUZI€ HEPBHBIX UMITYJIBCOB, MOCTYNAOLIMX K OOBEKTY PETy/SLMU. BaxxHbIM
CBOMCTBOM >XHBOTO OpraHM3Ma, BIUSIONIMM Ha 3¢bdeKTHBHOCTb MEXaHM3-
MOB PEryJIsiliuK, SIBJSIETCA PEAKTUBHOCTD.

PeakruBnocTs — cnocobrocms opeanuzma omeewams (peazupo-
6ams) usMeHeHuAMU 00MeHa eewecms u Gyrkuuii Ha pasdpaxcumenu enewreii
u eHympenneii cpedbt.

KomneHcanus usmeneHuit ($akTOpoB cpenbl OOUTAHUS OKA3BIBAETCS
BO3MOXHOM Oy1arofapst aKTUBALMM CHCTEM, OTBETCTBEHHBIX 32 adanmauuro
(npucnocobnenue).

l'oMeocTas u ananTanus — Ba KOHEYHBIX PE3Y/IBTaTa, OPraHMU3YIOLUX
(YHKUMOHATbHBIE CHCTEMBI. BMeLIaTeIbcTBO BHEIHUX daxropos B cocro-
AHUE TOME€oCTasa NMPUBOAUT K ANANTUBHON NEPECTPOIiKE OpraHu3Ma, B
Pe3yIbTaTe KOTOPO# OHA MM HECKOJIBKO (PYHKLIMOHATBHBIX CUCTEM KOM-
MEHCUPYIOT BO3MOXHbIE HAPYILIEHUs U BOCCTAHAB/IMBAIOT paBHOBecHe. BHa-
Hale TPOUCXOAUT MOOMIM3ALMS GYHKUMOHATBHON CHCTEMBI, 4YBCTBHU-
TEJIbHOM K JAaHHOMY Pa3JIpaxHTeN0, 3aTeM Ha PoHe HEKOTOPOIo CHUXEHUS
PE3CPBHLIX BO3MOXHOCTEH OpraHM3Ma BKIIIOYAETCs CHCTeMa crielmduye-
CKO¥ ananTaumm 1 obecrieyuBaeT HeOGXOIMMOE TIOBbIIICHHE dyHKIIMOHATB-
HOW aKTUBHOCTM OpraHuaMa. B Ge3BBIXOZHBIX CUTYaUMsAX, Korga
PA3IAPKUTEND YPEIMEPHO CUIIEH, 3¢ deKTUBHAS ananTauus He bopMHUpY-
€TCA M COXpAHSETCsl HapylleHHe romeocrasa. BeispiBaeMblil aTUMU Hapy-
IIEHUSIMU CTPECC NOCTUTAET YPE3BBIYAWNHON WHTEHCHMBHOCTH M IUIMTENb-
HOCTH, B TaKO/t CUTYaLMH BO3MOXHO pa3BUTHE 3a60JIeBAHMIA.

B npouecce Tpynosoit nesTesbHOCTH YenoBek pacIuia4uBaeTCst 3a afarn-
TaluIo K IIPOU3BOACTBEHHBIM (akropam. Pacrinara 3a adpekTUBHEIL TPy
MW ONTUMAIBHBIA PE3YJbTAT TPYNOBOH AESTENbHOCTH HOCUT HA3BaHME
«lI€Ha alanTaluK», PUYEM HEPENKO paciuiata GopMUpYeTcs B BUIE Nepe-
HAMPSKEHUs WK JJIUTEIBHOTO CHUKEHMsI DYHKIIMOHAIBHOM aKTUBHOCTH
MEXaHU3MOB HEPBHOMW PEry/lAlLNy KaK HauboJee Erko paHUMbIX ¥ OTBET-
CTBEHHBIX 34 MOCTOSIHCTBO BHYTPEHHEN CpEMBL.

Taknm 06pa3oM, 3alIMTHEIE MPUCTIOCOGUTENBHBIE peakuUM UMEIOT TPU
CTafiuu:

— HOpMaJIbHas (pU3MONOTHYECKAs peakLus (romeocras);

— HOpMaJIbHbI€ AaNTalMOHHbIE U3MEHEHHS;

— NaTtoGM3MONOTHYECKHE AAANITALHOHHBIE U3MEHEHUS (pasBuTHe 33-
GoneBaHus).

-4:1.5. EcTecTBennble CHCTEMDI 3a1MTHI OpraHu3ma

B opranusme uencseka (GYHKLMOHUPYET PSA eCTECTBEHHBIX 3aILHTHO-
MPUCNOCOOUTENBHBIX CUCTEM, 0GECTTIEYHBAIOLLMX €10 6e3cnacHOCTb, coXpa-
HEHHUE MOCTOSHCTBA BHYTPEHHEH Cpeapl M aganTalUio K YCJIOBUSIM
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cyiecTBoBaHMsl. K HIM OTHOCSTCSI HEKOTOPbIE OPraHbl 1yBCTB. rnasa, yuu,
HOC; KOCTHO-MBILIEYHAsi CHCTEMA; KOXa; KpOBb, CUCTEMA MMMYHHOH 3a-
LUMTHL, 60JIB, @ TAKXKE 3ALIMTHO-TIPUCTIOCOGUTENbHBIE PEAKIIMM, TAKUE Kak
BocraieHye M Juxopaaxka. Hampumep, miasa MMEIOT BEKU — IBE KOXHO-
MBIILIEYHBIE CKIAKH, 3aKPBIBAIOILHE [MIa3HOE 6I0KO MPH CMBIKAHMH. Bekn
3AIIMILAIOT [1a3a, pedIeKTOPHO MPENoXpaHsis opraH 3peHHs OT IPE3MEp-
HOTO CBETOBOTO MOTOKAa M MEXaHWYeCKOro TNOBPEXHOEHMS, CIocoOCTBYIOT
YBIAXHEHUIO X IOBEPXHOCTHU M YAIEHUIO CO cJIe30i MHOPOIHBIX TeN. Y1uu
NpH Ype3MEPHO I'POMKHX 3BYKax obecreynBalOT 3aLIUTHYIO peaKkllnio: ABe
caMble MQTCHBKUE MBIIIIB HALIEro CPEJHEro yxa pe3Ko COKpailalores
TpU CaMble MaTeHbKHE KOCTOYKH (MOJIOTOUEK, HAKOBAIbH H CTPEMEUKO)
fiepecTaloT KojedaTbCsl COBCEM, HACTYTACT 6JI0KMPOBKa, U CHCTEMA KOCTO-
yeK He MPOMYCKaeT BO BHYTPEHHEE yXO IPE3MEpPHO CMJIbHAIX 3BYKOBBIX
konebanuil. CKpBITHI MepHol BO3HUKHOBEHHsl aKyCTHYECKOro pedexkca
npuGnuauTenbHo paseH 10 mc.

Yyuxanue OTHOCHTCA K TPYIINE 3alMTHBIX PEAKLMI Y MPEACTaBIsAET
($OpCHPOBaHHBIM BBIIOX YEPE3 HOC (npu Kamie — GopcMpOBaHHbIH BbIIOX
yepes pot). Biarosaps BbICOKOH CKOPOCTH BO3AYLIHAA CTpysl YHOCHUT M3
[TO/IOCTH HOCA MOTABLINE Tya HHOPOIHbIE TeNa ¥ Pa3IPAXAIOLUNE areHTHI.

CrezomeueHue BO3HUKAET NPY MONMAJaHUM PasfpaxarolinX BELIECTB Ha
CIIM3MCTYI0 OOONOUKY BEPXHMX IBIXATENTbHbIX nyTeil: Hoca, HOCOTJIOTKH,
Tpaxeu W GpoHxos. Ciie3a BbIIE/AETCS HE TOTBKO HapyXy, HO U Iornanaer
yepe3 CIE30HOCHBIN KaHal B TMOJNOCTh HOCA, CMBIBAA TEM CaMbIM pasfapa-
xaollee BeulecTso (MO3TOMY «XJIIOTIaloT» HOCOM NpH iave).

Boabs BOIHMKAET NPU HApYLUEHUHM HOPMAJIBHOTO TEUCHHUA ¢dusuonsorn-
YecKMX MPOLIECCOB B OPTaHM3ME TPU pasIpaXEHUH PeLenTopoB fipu mMo-
BpeXIEHUHU OPraHOB U TKaHe! BCIENCTBHE BO3EeiCTBUS BpEIHbIX HAKTOPOB.
Bosnb SB/sieTcs CUTHATOM OMAacHOCTH Ul OpPraHM3Ma M OQHOBPEMEHHO
6o/b — 3TO 3ALIMTHOE MPUCNIOCOBIEHUE, BhI3bIBAIOLIEE CTIELMATBHBIC 34~
mMTHBIE pedrekcs ¥ peakinn. Cy6heKTUBHO YeTOBEK BocrpuHMMaet 60J1b
KaK TATOCTHOe, rHeTyluee owyuieHne. O6BEeKTHBHO 60J1b COMPOBOXIAETCSA
HEKOTOPHIMUM BEreTaTMBHBIMHM peaKLnsIMU (pacuiMpeHue 3payKoB, MOBbI-
LIeHWMe KPOBSTHOTO AaBjeHHsl, GIeJHOCTh KOXHBIX OKPOBOB JMLA ¥ IOp.).
MMpyu 6ou yBenMYMBAETCA BBIICICHUE HUOMIOTHYECKH AKTUBHBIX BELIECTB
(HampuMep, B KPOBM YBEINYMBAETCH KOHUCHTPALMA agpeHannHa). boib
sacTaB/IseT 4eI0BeKa IIPUHATD MEPHI JUISl COXPAHEHHUS 310POBbA. Bonb MoryT
BLI3BATh ¥ MEXAaHUYECKUE, U TEIUIOBBIE, W MEKTPUYECKUE, H XUMUYECKHUC
Bo3neiicTBUA. BoneBas JyBCTBMTENBHOCTb MPHCYIN@ YIPAKTHHECKH BCEM
yacTsM Haulero tena. Xapakiep 601eBbIX OLLYLIEHUH 3aBUCHUT OT OCOOEH-
HOCTEll KOHKPETHOTO OpraHa M CWIbl paspyLIMTEIbHOTO BO3JIEHCTBYS.
Hanpumep, 601b Mpy MOBPEXACHAN KOXKHU OTIMIACTCA OT roJIOBHO# OoMu.
BosieBoe OLLYLIEHHE KAK 3AIUMTHAA Peaklus HEPEAKO YKA3bIBACT Ha JIOKa-
JM3alMIo mpoliecca U Hanubosee OTUETIMBO BBIMONHACT (PYHKIHUIO €CTECT-
BEHHOM 3aLUThI THAOPMALMOHHBIM CIIOCOBOM.
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Jluxopadka, nosbieHKe TEMIIEPATYPHI — TOXE 3ALIMTHAS PEaKUUs op-
raHusMa. Hexoropsie MUKpoopraHu3MBbl (KOKKH, CIIMpOXETHI) M BHpYCHI
THOHYT IIPH TOBHIIEHHH TEMIEPATYDHI, TAK KK aKTHBU3HPYIOTCS (pepMeH-
TBL, CIIOCOGCTBYIOLIME TIONABJIEHHMIO BOCIIPOM3BOACTBA BUPYCOB.

Meron nckyccrBeHHOrO nOBBIIE NS TeMIIEpaTyphl (TMpOTepanus) mo-
BBIIIAET YCTOMYHBOCTD OPTaHU3Ma, IPHMEHSETCS IS YCKOPEHUSI 3aKHMBIIS -
IOLMX NPOLIECCOB MOCIE TPABM, OXOTOB, IS pACCACHIBAHHUS pybuoB, criaex,
P HEKOTOPEIX HEPBHBIX 3a00/ICBAHUSAX M TIPH OHKOJIOTHH.

OnHako [UnTeNnbHOE MOBbIIEHKE Temmnepatyphl Boiue 40,5 °C orpuna-
TEJIBHO BIIMSIET HAa YENTOBEKa, BBI3LIBAS AOMOMHUTENBHYI0 Harpysky Ha
CEPACITHO-COCYUCTYIO CUCTEMY, AEHATYPALHIO (paspyieHue) HekoTOphIX
XHU3HEHHO BaXHBIX GEJIKOB.

1loeepxnocmnue noxpoes: wenceexa (koXa M CIU3MCTBIE 000JI0YKH)
ABIAIOTCSA GapbepoM WIS NPOHHKHOBEHHUS MHKpoopraHusmMoB. Ha yucroii
Koxe yepe3 10...12 MuH rubHyT Bce MHUKPOOPraHU3MEbI, Ips3Has KoxXa He
obranaer TakuMH cBoiicTBaMu. CIIM3HCTHIE 060JIOYKH IBIXATENbHBIX ImyTei
U XCIyNOoYHO-KHHIEYHOTO TPaKTa 3allMINEHB! OT MHKPOOPraHH3MOB CeK-
peTaMH 3THX XKeJie3.

Bo pry 3amuToit ssenstercs CAI0Ha, comepxailas JIM30LUM, OOJanaloLIHit
GaKTepULMIHBIMY CBOMCTBaMHU. B XEJyIKEe aHTHOAKTEPHATBHBIM U POTH-
BOTPMOKOBBIM IE€iCTBUEM O6JamaeT cCoNsHas Kucaota. Kaxnwlii meHs c
TBEPIABIMHA OTXOHAMHU YyenmoBek Tepsier 10 ¢ 601€3HETBOPHBIX 6axrepwmit, s
KOTOpBIX CIM3MCTasi 00OJIOYKA KUUIEYHMKA OKAa3aachk HEIPOHHIIAEMOIA.
IleyeHs o6e3BpexuBaer sxoBUTHIE BeLIeCTBa, obpasylolMecs B opraHu3Me
1 IIOCTYNIAIOLUNE U3 XKETYNOYHO-KUIIEYHOTO TPAKTA B OPTAHM3M YeJIOBEKA.
B kposu, mtumdbe u TkaHeBo# XuIKoCTH HaXOIATCs] «eymopanvibvie hakmopus
Jauumbb> — 3TO aHTHTENA, GMONTOIHYECKH aKTUBHBIE BEIECTBA 1 TOPMOHBI.
Tlpu HemocraroyHocTH ropMOHOB LIUTOBUAHOM XeJe3bl H HaAIOYeYHHKOB
OCNabJAIOTCA 3ALMUTHEIE CHIIBI OPraHU3MA.

Ewe onuH npumep ecrecTBeHHOMN CHCTEMB 3aLUMTHl — dsudcerue. AK-
TUBHOE NBMXEHHE HEPERKO MPUIIYIIAET OYIIEBHYIO dusnyeckyio 60b.
OTOT MeXaHu3M OIUTETBHO CTOMT Ha CTpaXe HEepBHOrO Garomoayyus,
TOTOBBIH B CJIyYae HalOGHOCTH 3AILHTHTD MO3T OT CITMIIKOM Gosbloro rops
1 CIIMILKOM GOJNBILOMH pamocTH.

Bocnanenue — naronornyecxuii Tipoliecc, 3BOMIOUMOHHO chopMuUpo-
BaBIIMICS KaK 3alIUTHO-TPUCHOCOBHTEILHAS PeaK1usa opraHu3Ma Ha BO3-
AECTBUE MATOT€HHBIX (haKTOPOB. OpraHusM aKkTHBHO JIOKaJIHU3yeT oyar
TIOBPEXACHUSA C MOMOIIBIO TaK HA3BIBAEMOIO «3AIMTHOTO Bajia», npemnar-
CTBYAl DACIPOCTP2HEHHMIO BpelHOro pasmpaxurens. Yem Gonee JTOKAILHO
TIPOTEKAET peakuus BOCNATCHHA, TeM GNArOpUATHEE HCXON TSt OpraHu3-
Ma.

Dazoyumosz — Toxe 3BONIOLHUOHHO BbIPA0OOTaHHAs 3aUMTHO-TIPUCIIO-
CcobUTeNbHAA PeaKiUs OpraHH3Ma, 3aKJoyaroulasacs B y3HABAHUM, aKTHB-
HOM MOITIOIUEHHM H TepeBapHBaHUU MHUKPOOPIraHH3MOB, HWHOPOIHBIX
HacTHL, pa3pyUICHHBIX KIETOK CTIeHHAIM3UPOBAHHBIMH KIIETKAMU daroum-
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tamu. TTomrowmas 4yXepoaHsle Tela ¥ MOBPEXICHHBIE KICTKH, darouuTsl
FMOHYT B GOJBIINX KOMTUYECTBAX, MPEBPAILIAsCh B THOI.

B opraHusme yenoBeka GyHKUHOHUPYET CHCTEMA MMMYHHOH 3a1HTHI.
HmmyHnumem — 3TO CBOACTBO OpPraHM3Ma, obecrieunBalollee ero ycToMuu-
BOCTb K IEHCTBUIO UYXEpOAHBIX GeqKkoB, 60/le3HeTBOPHBIX (MaTOreHHBIX)
MMKpPOGOB U SIOBHTBIX MPOMXYKTOB. AMMyHHUTET — CIocoBHOCTh OpraHU3Ma
3AIIMIATG COGCTBEHHYIO LIEJIOCTHOCTh M GHONOrMYECKYI0 MHAMBHIYyaIb-
HocTs. IMMyHHMTET 3alUMILAET OT MHGEKIIMOHHBIX 3aboieBaHui, YHUYTO-
XaeT paKoBble KJIETKH, OTTOPraeT YyXepOoaHbIe TKAHH. 3amuTHBe GYHKLIMH
MMMYHMTETA OCYLIECTBIISIOTCA numdouaHOM cucteMoii. B ee cocTaB BXOIAT:
KOCTHBI! MO3T, BIIOUKOBas Xene3a (TUMYC), Cele3eHKa, nuMdarnyeckie
yaJibl ¥ TieitepoBH! (JMboOUIHEIE) GNAIKH KUIIEIHUKA.

PazMyaloT ecTeCTBEHHBIN U MCKYCCTBEHHBIH MMMYHUTET. EcrecTtBeH-
HbIii IMMYHHTET MOXeT OBITb BPOXICHHBIH 1 npuobGpereHHHIH. BpoxneH-
Hplii MMMYHMTET HacleoyeTcs MOTOMCTBOM OT poaurenei (Joou C-
POXIEHUSI UMEIOT B KPOBU AHTHTENAa), 3TO BHAOBOM MPU3HAK, HANPAMED
JIIOOM HE 3apaXaroTcsl YyMOil poraToro CKora. TpuoGpeTeHHBI UMMYHUTET
BbIpabaThIBaeTCS MOCTIE MOMafaHNs B KPOBb Iy XEPOIHLIX 6€eIKOB, HaTIpuMep,
noc/e TepeHeceryst MHGEKLMOHHOTO 3a00/IeBaHHIA (XOpb, BETPSIHKA H JID.)-

HcKyccTBEHHBIE MMMYHHUTET MOXET ObITh AKTUBHBIA M TMACCHUBHBIM.
M CKyCCTBEHHBL aKTUBHBIN HUMMYHHTET NOSABJISETCA MOCIE MpUBUBKH (BBE-
JIeHNs] B OpraHU3M OcNIabIeHHBIX MK yOUTBIX BO3OyIHTENIEH uHpeKIUOH-
Horo 3a6ojyeBaHus). BnepBble NPUBUBKY NPUMEHHI JIxennep B 1796 r.,
npeaynpexias 3a6oeBaHus ToAeH OCIIOi NyTEM BBEAEHUS B X OPraHKi3M
XUIKOTO COIEPKUMOTO My3BIPBKOB C KOXH GONBHBIX ocnoit kopos. IIpu-
BUBKAa MOXET BbI3BaTh 3abo/ieBaHUE B ocsabnenHoi ¢opme. Tlocne mpu-
BMBKH YeJIOBEK He 3aboseBaeT WM cnabo 6oseer.

M cKyccTBEHHBI TACCHBHBIA MMMYHHTET MOSBAACTCS rocsie IpUMeHe-
HUSI Jie4eGHBIX CHIBOPOTOK, MOJYYEHHBIX W3 ILIa3Mbl KPOBH 6oNeBLINX
SKUBOTHBIX WM Tofei. CHIBOPOTKHM COIEpXaT HEOOXOMMMBIE aHTHTCIA,
KOTOPbi€ BHI3BIBAIOT IOSBIEHHE HCKYCCTBEHHOTO MAaCCHBHOTO MMMYHUTETA,
KOTOPBIA OBICTPO MCUE3acT.

B npouecce akTUBHON MMMYHH3AUMN (BaK1MHALMH) U3MEHSETCA YyB-
. CTBUTEJILHOCTH OPTAHM3Ma K TTOBTOPHOMY BBEIECHHMIO COOTBETCTBYIOLIETO
AHTHIEHa, T. €. U3MEHseTCs] MMMYHODEaKTHBHOCTb OpraHH3Ma B dopme
[TOBBIIEHNS WIM MOHMXEHNS YyBCTBUTEAbHOCTU OTAENbHBIX OPraHoB M
TKaHe#l K MUKpoOaM, siiaM ¥ OPYTUM aHTHUICHAM. H3meHerue HMMYHOpPE-
AKTMBHOCTH He BCeraa MONe3HO Ul OpraHu3Ma: MpH MOBBIIEHHH TyBCT-
BUTENBHOCTM K KakOMy-HHOyIb AHTMITeHy MOTYT pPasBMBATBCH ajliep-
rmyeckue 3ab0NeBaHuUA.

MIMMYHONOTMY€ECKast PeaKTUBHOCTD CYILECTBEHHO 3aBUCUT OT BO3pACTa,
y HOBOPOXIEHHBIX OHA PE3KO CHIXEHA, Y MOXHWIBX passuta crnabee, YeM
y JIKIl CPEAHETO BO3pacTa.

Mexay MeXxaHu3MaMH yCTOHYHBOCTH OpraHu3Ma U WMMYHHUTETa CYLIe-
CTBYeT cBOeOOpa3HOe B3aMMOAEICTBHE, KOTOPOE yCWIMBAET 3aIIUTY.
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Hadexcrocmy 6uonoeuneckux cucmem — 31o cBoiictso KJIETOK, OPTaHOB,
CHCTEM OpraHM3Ma BLINIONHATE CeUU(HYecKHe PYHKIMH, COXPaHSS Xa-
PaKTEpHbIE ULl HUX BEMMYMHBI B TEYEHHE ONpENENeHHOIo BPEMEHH, CO-
CTaBJIAIOLICTO, KaK MPaBWIO, NPONOIKUTENBHOCTh XH3HH. OCHOBHOM
XapaKTEPUCTUKON HANEXHOCTH CHUCTEM CIYXHUT BEPOSTHOCTH G€30TKA3HOM
paboTel. OpraHU3M MOBBIIIAET CBOIO HAEXXHOCTS PasJIMYHBIMH crIocobamu:

— TIYTEM YCWICHUS PETeHEPATUBHBIX MPOLIECCOB, BOCCTAHABIMBAIOILMX
rorudure KIeTKy;

— TApHOCTbIO OpPraHoB (MOYKH, SOJM JIETKOTO M Jp.);

— WCIIONIb30BAHMEM KIIETOK M KANWUISPOB B paGoTaiolieM 1 HepaGo-
TalOLIEM PEXHMME: 110 MEpe HAapacTaHHs GYHKUMH BKIIOYAIOTCS paHee He
GYHKIIMOHHpYIOILHE;

= MCIOIb30BaHHEM OXPAHHUTENBHOTO TOPMOXKEHMUS,

— HMOCTHKEHMEM ONHOTO M TOTO X€ Pe3y/IbTaTa pasHHIMH MOBEIEHUe-
CKMMH IeiCTBUAMH.

[ist opraHMsMa B LeNOM BaXHEHIMM COCOGOM MOBbILIEHUS HaJex-
HOCTH SBJISIETCS NPUCIIOCOOUTENBHOE NOBENEHHUE.

—4.1.6. lomycTnmMoe Bo3/eiiCTBHE HEraTHBHBIX (axTopos Ha uenoBeka

IIpy ManbIx ypoBHSX BO3meiicTBUS Pa3ApaxuTess YeNoBeK INPOCTO
BOCIIPUHMMAET MHGOPMALIMIO 06 OKpyXarouieM Mupe. OH BUIUT 5TOT MHUD,
CABILINT €T0 3BYKH, BIbIXACT apoMaT pa3lMYHBIX 3allaXOB,0CA33eT €ro W
HCIIOJIB3YET B CBOMX LIE/IAX BO3NEHCTBYE MHOTUX hakTopoB. ITpu BICOKUX
YPOBHSAX BO3JEHCTBUA NPOSBIAIOTCS HEXeNAaTelbHbIE BHOIOTHYECKIE ad-
(bexThl, IpUBOAALIME K 3360/EBAHUSIM YETOBEKA.

BoszeiicTsie BpenHbIX $HaKTOPOB Ha OPraHM3M YENTOBEKA MOXET OBITH
ABOAKUM: TPY MAJIBIX YPOBHSIX — GHOIOrMYECKH aKTUBHBIM, MPH ype3Mep-
HbIX — NoBpexaaouM. Bor Tpu xapakrepsix npumepa. Illym moxer
YCTIOKauBaTh, CO31aBaTh OJIArONpUATHEIE YCIOBHMS LIS TBOPYECTBA, cosep-
UaHHA OKPYXAIOILEro MUpa — 3TO, HAPUMeD, LIENECT TPABbI, IUCTBbI, UIyM
npubosi, wedeT NMTuL; Ho I'POXOT, POKOT, CO3IaBaeMbIii TEXHUYECKHUMMU
CHCTEMAaMH Ha NMPOU3BOJICTBE, UK OYHCTBO CTHXMIMHBIX IPUPONHBIX SIBIIE-
HHH, TAKUX KaK U3BEPXEHHE BYJIKAHOB, CMEpYH IEHUCTBYIOT IO-IPYIOMY:
BBICOKHE YPOBHM LIIyMa CHaYaJ1a BO3GYXIAIOT, a 3aTeM YTHETAIOT LEHTPAIb-
HYI0O HEPBHYIO CHCTEMY M HAHOCHAT BPER 3I0POBBIO YeJIOBEKA.

IloBapenHas conp NaCl B Majbix 103ax Nojie3Ha, HeoOxomuMa U gaxe
HE3aMEeHHMa (B KPOBM HAlllEro OPraHH3Ma B HODME JOJKHO colepxarbcst
okosio 140 r NaCl), B Gonpiuux no3ax NaCl npusoauT K 3a60eBaHUIO
MOYCK, CEPAEHHO-COCYNMCTOH CHCTEMBI M Ap., & B UPE3IMEPHBIX MOXET
NMPUBECTH K THbeNH YesoBeka.

Bpentoe BosneiicTeue TaXeNbIX METAIOB Ha OpraHU3M YeJIoBeKa M3-
BECTHO KaXIOMY, 3TO MOTYT OBITH OTPABIEHHUS CBMHLIOM, PTYTHIO (3KONOTH-
yeckoe 3aboneBaHne «MuHa Mata» B 50-x romax B AnoHuu), xagMuem
(3aboneBaHue «uTait-UTai»), IUHKOM (muretHas muxopanka) u Ap. OgHaKo
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nouty Bce eMenThl Tabmunpl [I.A. MeHzneneesa, B TOM 4MClie M TSKEIIBIE
MeTa/LIbl, COIEPXKATCS B OYEHb MAJIOM KOJNMYECTBE B HAIlIEM OpPraHM3Me ®
depMeHTax, TOpMOHAX, BUTAMMHAX M [p.) M HE OKa3bBAIOT BPEIHOTO
BAMSHHSA, @ CIOCOGCTBYIOT IPOTEKAHMIO peakuuil oOMeHa BELIECTB M
SHEPIHH, U KU3HU B 1IETOM.

Tnst MCKMoYeHHsI HeoOpaTMMBIX GHOJIOTHIECKHX a¢pekTOoB MEAUKHU-
[UCMEHHCTH OTPAHMYMBAIOT BO3NEHCTBHE HETaTUBHBIX (axTopoB WP € -
nNelbHO NAONMYCTHMBMH YPOBHAMH (May) wi npe-
AeNbHO AONYCTHMBMH KOHUEHTPANHAMH (ITIK).

NMAK u TAY — amo makcumanbHoe 3Haerue ghaxmopoe, komopbie,
8030elicmeya Ha 4enoeeKa (U30AUPOBAHHO UL 6 COUemAaHUuU ¢ dpyzumu ak-
mopamu) € meuerue paboueli CMeHb, exnceOHegHo, HA NPOMANCEHUU 6ce20
mpyd06020 cmajica, He 6bi3biéaem y Hezo Uy e20 nomomcmea 6uonozuueckux
uamenenuli, daxce CKpbIMbIX U 6DEMEHHO KOMNEHCUDYeMbX, 6 MOoM Hucie
3afonesanuli, UIMEHeHUll peaxmusHocmu, adanmauuoHHO-KOMREHCAMOPHbIX
BOIMONCHOCTMEL], UMMYHOA0ZUMECKUX peaKyull, HapywieHull Qu3U0N02UMECKUX
LUKA08, G MAKNCe NCUXOA0SUHECKUX HapywieHull (CHUNCEHUS UHMENNEKMYanb-
HbIX U IMOUUOHAAbHBIX cnocobHocmell, ymcmeenHol pabomocnocoGHocmu,
HadeJcHOCMU).

MAK u [NOY ycraHaRavBaOT LA [IPOU3BOACTBEHHOM Cpelbl M Hace-
JIEHHBbIX MecT. IIpM MX YCTAaHOBRIEHHWM HEOOXOIMMO PYKOBOACTBOBATHCH
CEAYIOLIMMM NPUHIIMIAMM:

— IPUOPMTET (BAXHOCTD) BCEX MENUIIMHCKUX U HHONIOrMYECKHX ITOKa-
3aHMi K YCTAHOBIEHUIO CAHMTAPHBIX PEIIAMEHTOB NEPEL NIPO MMM I10AX0-
AaMd  (TeXHMYEcKass IOCTUXUMOCTb, IKOHOMUYECKHE TpebOBaHUSA,
yenecoobpasHoOCTh U T. I.);

— [OpOTOBOCT VTSl BCEX THIIOB NEHCTBHS HEONAronpusTHHIX ¢daxropoB
(B TOM YMC/E XHMUYECKUX COENUHEHMI MYTAreHHOTO M KaHIIEpOTeHHOTO
JeiCTBHS, MOHU3MPYIOILETO M3NyYeHHus), T. €. €CTb Nnopor BO3AEHCTBHUS,
HIDKE KOTOPOTO He HaGJII0aeTcsi HMKAaKOro OTPULATENBHOTO BIAMSHMA
¢daxkropos; ‘

— omnepexeHue pa3paboTKU ¥ BHEAPEHHUS npodWIaKTHYECKUX MEpOII-
PHMATHH K CPEICTB 3aLUTHL IO CPABHEHHIO C MOMEHTOM MIOSIBJIEHNS OTlac-
Horo ¢akropa. e o

i

~. 4.2. HOPMHUPOBAHHME HETATUBHBIX ®AKT OPOB
4.2.1. Bpeamslie BemecTsa

> Tlapsl, ra3bl, XMAKOCTH, a9PO30IH, COETMHEHHS, CMECH (nanee Belle-
CTBO) IIPH KOHTAKTe C OPraHM3MOM 4eJIOBeKa MOTYT BBI3bIBATD 3aboeBaHus
I OTKIOHEHUS B COCTOSTHMH 31,0POBbsi, OOHAPY)XKHBaeMble COBPEMCHHBIMH
METONAMM MCCIENOBaHKs Kak B Tpoliecce KOHTaKTa C HUM, TaK H B
OTHATEHHbIE CPOKH XU3HU HACTOSILETr0 M IOCHEAYIOLIMX MOKOJNEHHIA. -
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BospeiicTBiBe BpelHBIX BEILECTB HA YETOBEKA MOXET COMPOBOXIAThCSA
OTPaBJIEHUAMH U TPABMAMH.

B Hacrosiee Bpemsi M3BECTHO OKOMIO 7 MITH. XUMHYECKHX BELLECTB U
COENMHEHMH, M3 KOTOPBIX 60 THIC. HAXONAT NPHMEHEHHE B JESTEILHOCTH
yejoBeka: 5500 — B Bume NMUIIEBBIX nobasok, 4000 — mekapcr, 1500 —
npenapatos ObiToBo# xuMuH. Ha MexayHaponHOM phHIHKe eXeromHo mo-
asjsiercst or 500 no 1000 HOBBIX XHMMYECKHX COEMMHEHMI U CMECeit.

XUMUYeCKHe BellecTBa (opraHuyecKkue, HeOpraHMYECKHe, SeMEHTO-
OPraHMYECKHE) B 3aBUCUMOCTH OT HX IPAKTHYECKOTO MCIIOMb30OBAHMS
KJIacCUDULMPYIOTCS Ha:

— TIPOMBIIUICHHBIE SMBI, HCIIONb3YEMBIE B IIPOM3BOACTBE: OpraHMYe-
CKHE PACTBOPUTEJIN (IMUXJIOPITaH), TOIUTMBO (NPOIaH, 6yraH), Kpacurenu
(aHunuH);

— ANOXMMHKATBI, MCTIONB3YEMbIE B CEJIbCKOM XO3STHCTBE: MECTHIIMIBI
U JIp.;

— JIEKapCTBEHHbIE CPENCTBA (ACIIMPHH);

— ObITOBBIE XMMMKATHI, TpMMEHSEMBIE B BUAE MUILEBBIX 100aBOK
(YKcyc), cpencTsa caHMTAapUM, JTHIHOM TUTHEHBI, KOCMETHKH U T. I1.;

— OHONIOTHYECKHE PACTHTENBHBIE H XHBOTHbIE SBI, KOTOpPEIE Colep-
Xarcsd B PACTCHHUsIX (AKOHUT, LIMKYTa), B rpubax (MyXoMOp), ¥ XHMBOTHBEIX
(3Meu) ¥ HaceKOMBIX (ITYesIhI);

— orpasisiowmue sewecrsa (OB) — sapun, unpur, pocren u np.

SlnoBUTBIE CBOICTBA MOTYT MpPOSIBIATH MIPaKTHYECKU BCE BEIECTBA,
OOHAKO K saM TNPMHATO OTHOCHTH JIMIIb T€, KOTOPHIE CBOE BpENHOE
AEACTBUE MPOSBIIAIOT B OGBIYHBIX YCITOBUSIX U B OTHOCUTEIBHO HEGOTBIINX
KOJIMYECTBAX.

K npomviunennsim adam otHocurcs Gompiuast Ipymrna XUMHYECKHX Be-
WUIECTB M COCAMHEHMH, KOTOPBIE B BHIE ChIPbS, IPOMEXKYTOYHBIX WIIH
TOTOBBIX NMPOLYKTOB BCTPEYAIOTCA B IIPOU3BOJICTBE.

B opranusm npomsiuienHsie xuMuyeckue BelecTsa MOTYT IIPOHHUKATH
€pe3 OpraHbl NbIXaHHs, KeJTYA0YHO- KUIIEYHBIN TPAKT 1 HEMOBPEXIEHHYIO
KOXY. OOHAKO OCHOBHBIM TTyTEM MOCTYIUIEHHS ABISIIOTCS JIEFKUE. IMoMumo
OCTPBIX M XPOHUYECKHUX NMPODECCHOHATBHBIX OTPABNEHHUIH, IPOMBILLIEHHbIE
SUIBL MOTYT OBITh NMPUYMHOM MOHMXEHMS YCTOMYMBOCBTH OpraHMsMa u
TIOBBILIEHHOH o6uIeill 3a60/1eBacMOCTH.

BhITOBBIE OTpaBIeHMs Yale BCEro BO3HUKAKOT IIpY MOMANaHUHU S4a B
KEYAOYHO-KHIUEYHBI TPaKT (SLOXUMHKATAMH, JiekapcTBaMH). BoaMoxHE!
OCTpBIE OTpaB/IeHHs 1 3a60IeBaHus IIPH TTONATAHUH I HENOCPENCTBEHHO
B KDOBb, HANPUMED, NPU YKYCaX 3MEAMMU YITH [IPH UHBEKINSX JTEKAPCTBEH-
HBIX Npernaparos.

Pacnpenenenue simoBuThIX BeluecTs B OpraHM3Me MOMYMHSETCH Olpe-
ACTEHHBIM 3aKOHOMEPHOCTAM. CHayala NpOMCXOMUT AMHAMMYECKOE pac-
MPENCJICHUE BELLECTBA, ONPENIEIISIEMOe MHTEHCHBHOCTBIO KPOBOOGpALIIEHHUS.
3aTeM OCHOBHYIO pOJNIb HAYMHAET UIpaTh MOIIOLIAINAA CIOCOOGHOCTD
TKaHei. Jnsg psaga Metamios (cepebpo, MapraHen, Xpom, BaHaIuM, KaaMUf
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U Ap.) XapaKTepHO GBICTPOE BHIBEAEHHE M3 KPOBU M HAKOIUIEHHE B MEYCHH .
u nodkax. CoemuHeHus: Gapusi, 6epwLiHs, CBHMHLA 00OpasyloT IPOYHBIE
CoeIMHEHMS ¢ KATBIMEM U PpocdhopoM M HaKaTUTMBAIOTCS B KOCTHOM TKAHH.

ToKCHYECKOE JEHCTBHE BpeHbIX BEILECTB — 3TO PE3Y/IbTaT B3aUMO/IEH-
CTBUS OpraHM3Ma, BPEIHOTO BElIECTBAa M OKpyXaioued cpensl. Dddexr
BO3IEICTBUS PA3IMYHBIX BEILECTB 33BHCUT OT KOJIUYECTBA MOMNABIIErO B
OpraHM3M BelliecTBa, ero (GU3HKO-XMMUYECKUX CBOWCTB, JUTMTEJIBHOCTH
MOCTYTUTEHHUS, XMMHUYECKUX Peakuuii B opraHusme. Kpome Toro, oH 3aBUCUT
OT IoJia, BO3pacTa, HHIMBUAYAIbHOM YyBCTBUTENBHOCTH, IYTH IOCTYILIE-
HUsS 1 BBIBEICHUS, paciipelieJieHUs1 B OpraHU3Me, a TaKkKe METEOpOJIornie-
CKHMX YCJIOBUI M JAPYTHX COMYTCTBYIOLIMX (haKTOPOB OKPYKAIOIIEH CPENIBL.

O6uias TOKCHKOMOrHYecKas KiaccubuKauus sIoB BKIIOYaeT B cebs
clenylolue uob 6030eiicmeus Ha XUBBIE OPTaHU3MBL:

— HepBHO-NAPATUTHYECKOE (CYNOPOTH, MAPATUYM), HAMPHUMED, HAKO-
THH, HEeKOTOophle necThluasl, OB;

— KOXHO-Pe30pOTHBHOE (MECTHBIE BOCTIANIEHHs B COYETaHUH C obllle-
TOKCUUYECKUMM SBICHUIMH), HalIlpUMep, YKCYCHast 3CCEHUUs, JUXTOP3TaH,
MBILIBSK; ‘

— obwIeToKcHyecKoe (KOMa, OTeK MO3ra, CyJIOporH), Hampumep, ajako-
rofib ¥ €ro CYpporarhl, yrapHbliii ras;

— yaywarolee (TOKCHYECKHH OTEK MO3ra), HaTIpUMep, OKCUIBI a30Ta,
Hekoropsre OB;

— CJIE30TOYMBOE U pasipaxatomiee (pasIpaxeHue CIM3UCTHIX 000I0uex
a3, Hoca, ropjia), HalpuMeEp, Mapbl KPENKUX KMCIIOT U IENOYCiA;

— MCHUXOTpOTHOE (HapylleHUe ICUXUYECKOH aKTUBHOCTH, CO3HAHUA),
HanpuMep, HApKOTHKH, aTPOTKH.

BMecTe ¢ TeM siIbl O6AAIOT U TAK HA3bIBAEMON u3bupamensoii mox-
CUMHOCMBIO, T. €. TIPEACTABJSIOT HauOOo/bIIYI0 OMACHOCTh VI ONIPENe/IeH-
HOTO OpraHa WIM CHCTEMBI opraHuaMa. 1o n3buparesbHON TOKCUYHOCTH
A[bI MOOPA3AENAIOT Ha:

— cepIeyHbl€, K HUM OTHOCATCS MHOTHUE JIEKapCTBEHHbIE TpEenaparel,
PACTUTEJIbHBIE S/IBI, COMM MeTauioB (6apus, KaJIus);

— HEepBHbIE, BHI3bIBAIOLIIE HAPYIIEHUE TICUXHYECKOH NEATENBHOCTH —
3TO AIKOT0jIb, HAPKOTHKH, YTrapHBIA ra3, HeKOTOpBIE MECTUHUABL;

— Me4yeHOYHbIE, CPEM HUX cledyeT BhIACIUTh XJIOPUPOBAHHBIE YIjIE-
BOLOPOIbI, SIOBUTHIE IPUOLI, GEHOJIBL ¥ ATBAETUIbL,

— [OYEYHBIE, 3TO COEAMHEHMS] TSKENBIX METAUIOB, STHJICHITHUKOIID,
LaBejieBas KUCIOTa,

— KpOBSIHBIE, 5TO AHWIMH U €ro MpOU3BOAHbIE, HUTPUTHI,

— JIErOYHBIE — OKCHIbI a30Ta, 030H, POCreH H Ip.

ORacHOCTH BelecTBa — 3TO CHOCOOHOCTD BELLECTBA BbI3bI-
BaTh HErAaTHBHbIE 1S 310poBbs 3¢ EKTHI B YCTOBHSAX NPOM3BOICTBA, ropoa
wid B ObrTy. O6 ONAcHOCTU BELIECTB MOXHO CYAWTH MO KPUTEPUAM
toxcuyHoctd (1K — npenenbHO DOMYCTMMOW KOHLEHTpALMM B BOSAYXE
paboueit 30Hbl, BOIIE, TIOYBE U T. 1., OBYB — opHeHTUpOBOYHOMY bGesomac-
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HOMY YPOBHIO BO3A€HCTBHS sl Tex xe cpen;, KBUO — ko03bduLMeHTy
BO3MOXHOTO HHTJBIIMOHHOTO OTPABJICHHS; CPEIHMM CMEPTEIBbHBIM H03aM
¥ KOHLEHTPAaLUMsAM B BO3[yXe, HA KOXe, B XEIYIKE M 1p.), IO BeJMYHHE
[I0pOroB BpeAHOIO AEHCTBMS (OLHOKPATHOTO, XPOHUYECKOIO), NOPOra 3a-
faxa, a TakXe roporos crneuudpuyeckoro AeHcTBUs (AUIEPIEeHHOro, KaHIle-
POTEHHOIO M 1p.).

[Tokasatenn TOKCHMYHOCTH ONpENENSIOT KIACC OMACHOCTH BElLECTBA.
Kraccuduxauusi BpemHBIX BELIECTB 11O Cmenenu oOnacHocmy BKIIOYAET
YyeThipe KJacca:

— | — YpesBbIYAlHO ONAcCHbIE BEHIECTBA, I HUX IOK < 0,1 mMr/m’,
Hanpumep, cBuHel, ptyTs umelot IAK = 0,01 mr/mM*;

— 2 — BbICOKO olacHsIe BewecTsa, [IIK = 0,1... 1,0 Mr/m’, Hanpumep,
mapranen umeet MK = 0,3 mr/m’;

— 3 — yMepeHHo onacm,lej IAK = 1,0...10 mMr/™M’, Hanpumep, asora
aunokeun umeer IIK = 2 mr/m™;

— 4 — manoonacuslie, IIIK > 10 Mr/m*, Hanpumep, yrapHeiii ra3 uMeeT
MK = 20 mr/M’.

OTpasnenns sBIsIOTCS Hanbosee HEGIATONPUATHOM dopmMoii HeraTus-
HOTO BO3NIEHCTBHS TOKCHYHBIX BELIECTB Ha 4enoBeKa. OHM MOTYT IIPOTEKATh
B OCTPOH U XpOHUYecKoi dopmax.

Ocmpeie ompaenenus 4aiwe OBIBAIOT IPYNIOBBIMU U MPOUCXOIAT B
Pe3y/bTaTe aBapuif, MOJIOMOK OBGOpYIOBAHHS WM IpYGBIX HapylueHuit
Tpe6OBaHUI 6€30MACHOCTH; OHU XapaKTEPU3IYIOTC KPaTKOBPEMEHHOCTbIO
NEUCTBUS 510B, He Goslee YeM B TeYEHHE ONHON CMEHBL, [IOCTYILIEHUEM B
OpPraHHU3M BpPENHOTO BEIHECTBA B OTHOCHUTENBHO GOJNBIUMX KOJIHYECTBAX —
TpY BBICOKMX KOHIEHTPALMSX B BO3AyXe, OUIMGOYHOM NpHEME BHYTpb,
CUJIBHOM 3arpsi3HEHUM KOXHBIX MOKpoBoB. Hanpumep, upe3BbruaitHo 6bi-
CTpO€ OTPABJIEHUE MOXET HACTYNUTDb NPU BO3NEHCTBUM BHICOKUX KOHLIEH-
TpaLMii mapoB 6€H3UHA, CEPOYIIEPOAA U 3aKOHYUTHCS MUOEIIBIO OT rlapajauya
AbIXaTEJILHOTO LIEHTPA,. €C/IM MOCTPAJaBLIEro0 Cpasy Xe He BBIHECTH Ha
CBEXXHMH BO3YX M He 0Ka3aTh IEPBYIO MIOMOLLb.

Aporuveckue ompaenenus BO3HMKAIOT ITOCTENEHHO, NPH UIMTENHEHOM
NIOCTYIUTEHUH 1A B OPTaHMU3M B OTHOCUTEJIBHO HEOOJBIINX KOIMYECTBAX.
OTpaBneHust pa3BUBAIOTCS BCAENCTBME HAKOIUIEHHMS MACCHI BPEIHOTO Be-
LIeCTBA B OpPraHU3Me (MarepuanbHasi KyMyJSIUUSI) MM BBI3BIBAEMBIX MMHU
HapyuleHu#t B opraHusme (QyHLUHOHATBHAS KyMYJISIHs). XpoHHYecKue
OTPAB/ICHUSI OPraHOB [BIXAaHUSI MOTYT OBITH CIEACTBUEM IEPEHECEHHOM
ONHOKPaTHOW WJIM HECKONBKUX MOBTOPHBIX OCTPbIX HHTOKCUKALIMI (oTpas-
Jenuit). K samam, BbI3bIBAIOUIMM XpOHHYECKHE OTPaBIeHHUsI, OTHOCSITCS
XJIOPMPOBAHHBIE YIJIEBOAOPO/IbI, OEH30J, CBUHEIL.

[1pu NoOBTOPHOM BO3ZEIACTBUM OIHOTO M TOTO Xe A3 B OKOJIOTOKCHYE-
CKOW [103¢ MOXET MU3MEHMTBCS XapakKTep TeYeHMs OTPABNEHUS M KpoMme
KYMYJISILIMVM pa3BUBAETCS CEHCHOMIM3ALIMA WM NPUBBIKAHME.

Cencubunuzayus — coctosiHue OpPraHU3Ma, NPH KOTOPOM TMOBTOPHOE
BO3/€HCTBHE BEWLECTBA BBI3BIBAET GoNbLINIT 3ddexT, yem npenbinyiiee,
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T. €. TIOBBILIAET YYBCTBUTEIbHOCTh OPraHW3Ma K BEUIECTBY. DPdeKT ceH-
cUOWIN3ALMH CBSI3aH ¢ 06pa30BaHHEM B KPOBH U IPYTHX BHYTPEHHUX Cpellax
OpraHM3Ma H3MEHEHHBIX ¥ CTABIINX YyXEPOXHBIMH JUIS YeJIOBEKA OETKOBbIX
MoreKya, GOPMHUPYIOIIMX AHTUTENA, KOTOPHIE MOIYT BBHI3BATH PA3BUTHE
a/uteprudeckux peakuuit. K BeniectBaM, BHI3BIBAIOIINM CEHCHOMIN3ALMIO,
OTHOCATCA GepW/UTHHA M ero CoeJUHEHMsA, KapOOHWIBI HHUKeNs, Xejesa,
KobaibsTa, COeAMHEHHs BAaHAMUA H T. A.

Mpu noBrOpsIOIEMCST BO3IEHCTBUM BPEIHBIX BEILECTB HA OpraHM3M
MOXHO Habmoaats U obpaTHoe siBjieHne — ocnabneHue 3¢hGeKToB NENCT-
BUSI — npuebikanue. JIisi pa3BUTHSA TIPUBBIKAHUS K XPOHUYECKOMY BO3JIEH -
CTBUIO fAna HeoGxomuMo, 4To6bl €ro KoHleHTpaius (mo3a) Obuia
JIOCTATOYHOM JUIsl GOPMHUPOBAHUSI OTBETHO# MPUCTIOCOOUTENBHON peakUHu
W He ObUTA YpEe3MEPHOI, MPUBOASAILLEH K OBICTPOMY U CEPHE3HOMY MOBPEXK-
JEHUI0 opranusMa. CreyeT UMeTh B BULY, YTO IIPMBLIKAHKE ABJsI€TCS TULIb
¢da3zoil MpUCIOCOOUTENBHOrO NpoLecca, U NepeHanpsKeHUe CUCTEM pery-
JSILIMM MOXET MPUBECTH K CPHIBY MPUBBIKAHUS U PA3BUTHIO 3a60JieBaHUIA.

Ha mnpousBoacTBe B TeueHUe Bcero paboyero AHs KOHUEHTpalMu
BpEIHLIX BELIECTB He GBIBAIOT TOCTOSIHHBIMK. OHM JIM0O HAPacTAIOT K KOHLLY
CMEHBbI, CHMXasich 32 OOeleHHBIN NepephiB, JMGO pe3ko Koneborc,
OKa3blBasi Ha 4YEJIOBEKA HENOCTOSSHHOE NeHCTBHE, KOTOpPOe BO MHOTMX
cy4asix oKasbiBaeTcsl 6oyiee BpefHbIM, TaK KaK BEET K CpbIBY GOpMHpO-
BaHMS ananTauuy. D10 HebIaronpUsaTHoe IeACTBUE OTMEUEHO NPH BIbIXA-
HUM yrapHoro raza CO.

TokcHyeckoe AeliCTBUE siIa TNPOSABISETCS TeM CUIIbHEE, YeM MeHblilee
KOJIMYECTBO €r0 MOJIEKY/ CIIOCOGHO CBS3aTh M BBIBECTH M3 CTpOsl Hanbonee
XU3HEHHO BaXHbie KIeTKH. HanpuMep, TOKCHHBI GOTYJIHHYca CrIOCOOHBI
HaXaIIMBaThCSA B OKOHUYAHMAX ABUTATeJIbHBIX HEPBOB U B KOJIUYECTBE
8 MOJIEKYJT Ha KaXIyI0 KJIETKY BBI3bIBaTh MX napanuy, ¥ 200 r 3Toro TokcuHa
croco6HbI NIOryOUTh Bce HaceleHHe 3eMIIH.

XapaxTep Bo3zeiicTBus BemecTs. Beliectsa no xapakrepy BO31CCTBUSA
noApasiessioTcs Ha obujemokcuxeckue, BbI3bIBAIOIIME OTPABJIEHUE BCErO
OpraHMsMa Wi nopaxaiouue oraenbHeie cucrembl — IJTHC, kposeTsope-
HMe, BBI3BIBAIOILME GONE3HU TIeUeHH, TTOYEK; pa3dpaxcaioujue — BBI3bIBAIO-
1L{1e pa3IpaKeHHE CAUZNCTHIX 000I0YEK AbIXAaTENbHbIX MYTeH, I1a3, IETKHX,
KOXH; CeHcubuausupyrouiee, IENCTBYIOIME KaK auIepreHsl ((bopMabaeri,
PacTBOPUTENH, JIAKU; MymazerHbie, IPUBOISALINE K HAPYILICHHUIO FeHETHYE-
CKOTo KOJ2, U3MEHEHMIO HacjieACTBeHHOM MHGOpMaLMK (CBUHEL, Mapra-
Hell, paJuOaKTHBHbIE U30TOIIB); KaKyepozeHHble, BHI3BIBAIOILME 3/10KA4ECT-
BeHHbIe OMNYXOITH (XpOM, HUKeJb, acOecT M [p.); eausioujue Ha penpooyk-
muenylo (demopoonyro) gyrkyuio (pTyTh, CBUHELl, CTUPOJ, PaAlMOAKTUBHbIC
M30TOTBI ¥ Ap.).

Tpu MocaefHUX BUAA BO3IEHCTBMA BPEQHBIX BELIECTB — MYyTAareHHOE,
KAHLIEPOTeHHOE, BIMSHUE HA PETPONYKTHBHYIO (DYHKUHMIO, 3 TAKKE YCKO-
pEHMEe fpollecca CTapeHWsl CepIevyHO-COCYAMCTOM CHCTEMbl OTHOCAT K
OTIAEHHBIM TIOCIEICTBUAM BAMSAHHMSA XAMHYECKHUX COEMHEHMi Ha opra-
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\ HU3M. BTO cneuududeckoe

< J 2 @ JEeHCTBHE, KOTOpOE MNpOsBIA-

a g 2 E eTcs He B IEPUOJI BO3EUCTBHS

g g g & M He cpasy MocJIe ero OKOHYA-
8% 85 HHS, 4 B OTHAIIEHHBIE IEPHOMEI,
- Y - CITYCTS FOJIbI U JAXe AeCATHIIC-

& S . OTMevaercs nosimeHue

A, 100% B, 100% pasmuuHbIX 3¢)peKTOB U B 1MO-

CogepxaHue BelecTBa CIEQYIOUINX ITOKOMEHHUSX.
Ota knaccudHukauusa He
YUMTBIBAET GONBLIOH TpPYIIIBL
L asposoneil (MBUIM), KOTOpHIE
1 — apnvTHBHOE MeficTBHe; 2 — CHHEPIM3M (noTeRUMpoBa- "
HUe): 3 — aHTArOHHIM He o0JManaloT BHIPaXEHHOM
TOKCUYHOCTBIO. i HUX Xa-
pakTepeH @ubpozennwii 3gh-
¢hekm [EACTBHSA HA OPTaHM3M. A3PO30NIH YTJIs, KOKCA, CAXH, IMa30B, IBLTH
XHMBOTHOTO U PACTUTEILHOTO MPOMCXOXIEHHS, CHIMKAT U KpeMHHUitconep-
Xarlye MbUTH, a3po30/H AE3MHTErPaliMi U KOHIEHCALUM METAJUIOB, MONa-
Aasi B OpPraHbl HBIXaHWSA, BBI3BIBAIOT MOBPEXIEHUE CIU3UCTON BEPXHMX
ABIXaTEe/NbHBIX MYTEH, a, 3aJepXHBAsACh B JIETKHX, MPUBOAAT K Pa3BUTHIO
COENMHUTEILHON TKaHH B BO3TYyXOOOMEHHOM 30HE M pyGLIEBaHUIO (dudpo-
3y) sierkux. IIpodeccroHanbHbie 3a60meBaHNs, CBI3aHHbIE C BO3NEHCTHEM
43po30J1eif, MHEBMOKOHHO3BI (CHINKO3 — Pa3BUBAETCS NPH AEHCTBHH CBO-
GOIHOrO IMOKCHIA KPEMHHSI, CUIIMKATO3 — IPH MONAIAHUH B JIETKHE CONel
KPEMHHEBOH KHCIIOTBI, aC6ECTO3 — OJHA U3 arpecCHBHEIX (POPM CHIIHKATO3a
U Jp.), THEBMOCKIIEPO3BI, XPOHMYECKHii IIbUIEBOl GpOHXUT 3aHUMAIOT
BTOpO€ MECTO MO YacTOTe CPEAM BcexX MpodecCHOHATPHAIX 3a60NEBaHUIL B
Poccuu.

Hanuuue dubporenHoro addekra He HCKITIOYAET OBIIETOKCHYECKOTO
BO3NEHCTBHS asposonied. K ANOBHTEIM NBUTAM OTHOCAT a3po3onu JAT,
CBUHLR, GepUILINSI, MBILIbAKA ¥ 1p. [IpH MonagaHuu ux B oprassl IBIXaHUS,
TTOMMMO MECTHBIX M3MEHEHH B BEDXHHX [bIXaTeIbHbIX IYTSAX Pa3BUBAETCA
KapTHHA OCTPOTO ¥ XpPOHUYECKOTO OTPaBIECHHS.

Ha npousBoznctse penko serpevaercs U30NIMPOBAHHOE AEHCTBHE Bpel-
HBIX BEIUECTB, OGBIMHO PaGOTHHK ITONBEPraeTCsl COYETAHHOMY JEHCTBHIO
HEraTUBHBIX (PaKTOPOB Pa3HOM MPUPOBI (DU3NYECKHX, XUMHYECKHUX) WIH
KOMOVHHMPOBaHHOMY BIMSHHIO (DaKTOPOB OXHOI NIPUPOIBI, Yalle psmy
XMMMYECKHX BEIIECTB.

Komubunuposannoe deiicmeue — 3ro onHOBpeMeHHOE MWK nocJiefoBa-
TEJbHOE NEHCTBHE HA OPraHM3M HECKONBKUX SIOB TIPH OMHOM M TOM Xe
MyTH TOCTYIIEHHS. PasiinyaloT HECKOIbKO THIOB KOMOHHHPOBAHHOTIO
AEHACTBHS SNOB B 3aBUCMMOCTH OT 3¢ (PEKTOB TOKCHIHOCTH (puc. 4.8):

— adoumusnoe NEACTBHE — CyMMApHEIil 3¢ deKT TeHCTBUS cMecH pa-
BEH CyMMe 3((exToB BXOMAIMX B CMECh KOMIOHEHTOB. ALIMTHBHOCTD
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XapakKTepHa JJIs1 BEIIECTB OAHOHANPABICHHOIO NEHCTBHS, KOTIA COCTABIIS-
Iolllie CMECH OKa3bIBAIOT BIIMSAHHE HA OOHHU M TE XK€ CHCTEMBI OpraHH3Ma.
IlpuMepoM Takoro AEHCTBHS SIBJISAETCA HAPKOTHYECKOE NENUCTBHE CMECH
yINIeBOAOPONOB (6eH30M, U30IIPOIMIOEH30);

— nomenyupoéanHoe neicTBre (CHHEPru3M), KOMITOHEHTH CMECH Aeii-
CTBYIOT TaK, YTO OJHO BEILECTBO YCHJIMBAET, IOTEHIMPYET AEUCTBUE ApY-
roro. B¢ dexr cuHepriu3mMa 6oJbllle AAIUTHBHOTO U MPOSIBIIETCS TOJIBKO B
clayyae octporo orpapieHus. Hukens ycuiaMBaeT CBOIO TOKCHYHOCTH B
MPUCYTCTBHH MEAUCTHIX CTOKOB B 10 pa3, aIKoroJib 3SHa4YUTEIHHO ITOBBILIAET
OMNACHOCTb OTPaBIeHUs] AHWIMHOM,;

— anmazonucmuyeckoe neiicrBue — 3¢pdeKT MeHee aATUTHBHOTIO.
KoMnoHeHThl cMecH IeCTBYIOT TaK, YTO OAHO BellecTBO ociabnser nei-
cTBHe Apyroro. IIpumMepoM MOXET CIyXHUTh aHTHIOTHOE B3aMMOACHCTBUE
(nIpoTHBOSIANE) MEXIY 33€PUHOM M AHTPOMMHOM;

— He3asucumoe JEACTBHE, IIPH KOTOPOM KOMOMHHMPOBAHHEIHA 3¢dexT
HE OTIMYAETCHA OT M30JHPOBAHHOIO HEHCTBUSA KaXIOro U3 SOB B OTAENb-
Hoctu. ITpeoGnanaer a¢dexT HanbGoee ToKCHYHOTO BelecTBa. Kombuna-
LMY BELECTB C HE3aBUCHMBIM IEHCTBHEM BCTpEYAIOTCS NOCTATOYHO YacTo,
HanpuMep, GeH30) U pa3lpaXaloliue rasel, CMECh [IPOAYKTOB CrOPaHUA U
NIBUIH.

Hapsany ¢ koMGHHIPOBaHHBIM BITMSHHEM SIIOB, BO3MOXHO UX KOMAIEK -
CHoe delicmeue, KOTJA SIbl IOCTYMAIOT B OpTaHM3M ONHOBPEMEHHO, HO
PasHBIMH NYTSIMH (OpTaHbI IBIXaHHUS M KOXa, OPTaHbl ABIXaHUS M XKEJIyHoy-
HO~KMILIEYHBIA TPakKT U Op.).

IIytn oGe3BpekuBanns AA0B B OpraHu3Me paznuyHbl. [lepBblil ¥ DIaB-
HBI U3 HUX — H3MEHEHHE XMMHYECKOM CTPYKTYDHI siIa B Tejie YeJIOBEeKa B
pesynbrare o6MeHa BeliecTB. OpraHuuecKie COeAMHEHMs, HallpUMep, MoA-
BEpraloTCs 4Yallle BCEro, OKWCIEHHUIO, BOCCTAHOBIEHHIO, pacleIUIEHHIO U
Jp., 4YTO B WUTOre NMPUBOAMT K BO3HHKHOBEHWIO MeHee BpEIHLIX U MEHee
AKTHBHBIX B OpraHM3M€E BeHIEeCTB.

He meHee BaXHBIH NyTh 00e3BpeXHBaHWS — BbIBEJEHUE Sa Yepes
OpraHbl JIbIXaHHWs, IMUIEBAPCHUS, MOYKH, TTOTOBBIE U CAJIBHBIE XEJE3HI,
KOXy. Tsxenbple META/UIbI, KaK MPaBUIO, BBIIEMSIOTCA YEPE3 XKEJNYAOUYHO-
KMILIEYHBIH TPaKT, HEKOTOPbIE OpraHMYeCKHEe COCAHMHEHUS — B HEM3MEH-
HOM BMIe — 4Yepe3 JierkKhe M, YacTH4YHO, Mnociie (U3NKO-XMMHYECKUX
NipeBpalieHHl — Yepe3 MOYKU U XKeJNYIOYHO-KUIIEYHBIH TPaKT.

TpeGoBaHNe OJTHOTO OTCYTCTBHSI BPEHBIX BELIECTB B 30HE IBIXaHUS
pabGoTAIOILMX YACTO HEBHITOJIHUMO, TIO3TOMY 0COGYI0 BaXXHOCTb NpHOGpe-
TaET THTHEHHYEeCKOe HODMHPOBAHHE, T. €. OIPAHHYCHHE
COIEpPXaHNA BpeNHBIX BEIECTB B BoO3uyxe paboyeil 30HHI AC MpelensHO
gonycTUMBIX KoHuenrpauwit — [TOK,, (FOCT 12.1.005—-88 u TH
2.2.5.686—98).
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IJK,, — npenenbHo momycTUMasi KOHIEHTpALUs BPEOHBIX BEILECTB B
BO3IyXe paboueil 30HB — 3TO KOHLIEHTpAlMs, KOTOpasi MpH €XeIHEBHOM
(XpoMe BBIXOIHBIX IHei) pabote B TeueHUeE 8 4 WIH APYTOii MPOLOIDKUTEb-
HOCTH, HO He Gonee 41 4 B HeAenO B TeYeHHE Bcero paboyero craxa He
MOXET BBI3BATH 3a00/I€BAHUN WIM OTKJIOHEHHUH B COCTOSIHMM 3IOPOBbSI,
00HApYXXMBAaeMBIX COBPEMEHHBIMM METOIAMH MCCJIENOBAHMSA B IIpoliecce
paboThl UM OTAAIEHHBIE CPOKM XM3HHM HACTOSUIErO M ITOCAELYIOHIMX
TTOKOJIEHUIA. : '

ITJK, kak mpaBuio, ycTaHaBIMBAIOT Ha ypoBHE B 2..3 paza Gojee
HHU3KOM, YE€M MOpPOT XPOHUYECKOro AEHCTBHUSA, IIPU 3TOM YYHTHIBAIOT BO3-
MOXHOCTh MHTATSLIMOHHOIO OTpaBJIEHHs!, IIPOHHKHOBEHHUS SiIa 4Yepe3 He-
TIOBPEXICHHYIO KOXY, €r0 HaKOIUIEeHHs] B opraHusMe. [IpM BBIABRIEHHM
cneurdUUecKoro xapakrepa NeHCTBHS BellleCTBA — MYTareHHOro, KaHie-
poreHHoro, ceHcubuwmusupywoulero — INJK cHmxaior B 10 pas u Gonee.

Mo nenasHero BpeMenu T1JIK BpenHbIX BelllecTB OLiEHUBAIN TOJIBKO KaK
maxcumanvro pasoevie. IlpeBrlllieHNe UX AaXe B TeYeHHE KOPOTKOTO Bpe-
MEHHU 3ampellaiocs. B mocienHee BpeMs Uid BELIECTB, 061agaloUX CBO-
CTBaMM HaKaruTMBaThes (KyMYJSILIMS) B OpraHu3Me (CBHHEL[, PTYTb, MEIb U
ap.), 6suta BBeneHa cpedHecmennas xoHueHTpauma (ITIK.,), momydaemas
NYTEM HEMpPepBIBHOTO WM NMPEPHIBUCTOrO OTOOpA Mpo0 BO3NyXa IIPH CyM-
MapHOM BpeMeHHM He MeHee 75 % MpOdOIKUTENBHOCTH paboyeil CMEHBI.
Hanpuwmep, pryts umeer IJIK,, = 0,01 mr/m’, a IIIK,, = 0,005 mMr/m°.

Conepxanue BpeIHBIX BEILECTB B Bo3ayxe paboyeil 30HB He JOKHO
npessbiluare ycraHoBneHHble IIJK. B kavyecrBe nmpuMepa B 1a6n. 4.1 npu-
Beenbl [1JK HeKoTOphIX BellecTs.

ILisi BewiecTB, o6MagaOIUNX KOXHO-pe30pOTUBHBIM IeiiCTBHEM, yCTa-
HaBJIMBAETCs NMpenesibHO gonycTUMbIi ypoBeHb (I1/1Y) 3arpsisHeHUs KOXH
no 'H 2.2.5-563—96, HanpuMep, ans 6eH3ona u tonyona [IAY =
=0,05 mr/cm’.

ConepxaHue BpeIHbIX BELIECTB B aTMOC(HEPHOM BO3[YXE HACEIEHHBIX
MeCT Takxe orpaHuuymusaeTcs BenudvHaMu 11K, HopMmupyloTes cpeduss
cymounan konyenmpayus seulectsa (I1OK.) W maxcumassnas paszoeasn
(MK, ).

ITAK BpenHbIX BewecTB B arMocepHOM BO3IyXe HACENEHHBIX MECT —
3TO MakCHMAJIbHBIE KOHUEHTPAUUH, OTHECEHHBIE K ONMpeleIeHHOMY TIepH-
ony ocpenHenus (30 mMuH, 24 4, 1 mec, 1 roo) ¥ He OKa3bIBAIOIUE NPU
perlaMEHTUPOBAHHON BEPOSITHOCTH MX TOSBIEHMS HH NPSIMOro, HU KOC-
BEHHOTI'O BPEHOTO BO3MENCTBHS HAa OPraHU3M 4eJI0BeKa, BKIIIoYas OTHaeH -
Hble TIOCTENCTBUS JUIA HACTOSIUEro U MOCNEAYIOIUX MOKOJIEHHH, He CHU-
Xarouve paboToCrocoOHOCTH YeoBeKa M He YXYAIAIOIHE ero CAMOYYB-
CTBUSL.

IIOK,, — nHaubosee évicokas uz 30-munymmsix KoHyenmpayuil, 3apezucm-
PUPOSAHHbIX 8 OAHHOU mouke 3a onpedenentbili nepuod Habardenus. B ocroey
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yemanoénenun I1K,, nosoxcen npunyun npedomepauienus pegnexmoprvix
peakyuil y wenoeexa, Hanpumep, YUxaHus, Kawiis.

IIOK.. — cpednas u3 yucnra koHyeHmpayuii, 6oiAGAEHHbIX 8 meHeHue CYMoK.
B ocHoBy ITIK,. MonoxeH MpUHIHI IpeJOTBpaLliCHNsi OBLLIETOKCHYECKOrO
IEeNCTBUSA HA OPraHU3M.

Ta6nanuua 4.1. Ilpenessno 1oNyCTHMBbIE KORNEHTPANNE BPeMHLIX BEIECTB
B Bo3ayxe paboueii 30mmt mo TOCT 12.1.005—88 (m3sneqenne)

HauMeHoBaHue BelecTBa MK, mr/m’ HNpeumymecr- | Kiace omac- | OcobenHocTn
BEHHOE arperar- HOCTH RecTBHA Ha Op-
HO€ COCTOSTHHE TaHU3M
B YCJIOBHSAX NPoO-
H3BOICTBa
A3ora IHOKCHA 2 n 3 0
ATIOMMHHN M €ro CIUIaBhl (B[ 2 a 3 )
nepecyeTe Ha aAMOMUHMIA)
AMuHOMAAcTH  (TIpecc-rno- 6 a 3 b A
POLLIKH)
AHIMIpHI CEpHBIA (TPHOKCHA 1 a 2
cepbl) +
AHTMADHA CEPHUCTBIH (IMOK- 10 n 3
cuA cephi) +
Benzon + 15/5 n 2 K
bBeH3(a)mpeH 0,00015 1 K
Boznopon ¢ropucrsiii (¢propo-{ 0,5/0,1 1 o
Boaopox) (B nepecyere Ha F)
Menn 1/0,5 a 2
Huxkenst kapbonmn 0,0005 n 1 0,K,A
PryTh MeTaluTHYECKas 0,01/0,005 n 1
CsuHell U ero HeopraHuwde-| 0,01/0,005 a 1
ckHe coendHeHus no (Pb)
Yrnepona oxcun 20 n 4 0
STHAMEPKYPXIOpUI, (rpaHo- 0,005 n+a 1 A
3aH), nmo Hg

* TIpu wtTenbHOCTH PaboThl B aTMocdepe, coaepxaileii okcug yrepona CO, He 6onee 1 u [TIK CO
MOXeT GbITh MpeBhiltieHa 0 50 MI/M>, NPH UIMTENBHOCTH paboTl He Gonee 30 MHH — o 100 Mr/M3, He
6Gonee 15 mun — 200 mr/m>. TloBTopHBIE paGOTH NMpH YCAOBHH MOBHIUEHHOTO COREPXAHMS OKCUIA
yIiepoaa B Bo3xyxe paboyeil 30HBI MOIYT POM3BOIHTRLCS ¢ NEPEPLIBOM HE MeHee 2 .

Npumeuanus . 3Havenns [IIK npubesens no cocrosumio Ha 01.01.88. Ecnu B rpade «[TIK»
MpPUBEOCHB! ABE BeIMYHHBI, TO 3TO O3HAYaeT, YTO B YMCIMTENE flaHa MaKCHMalbHas, a B 3HAMeHaTesle —
cpeanecmeHHan K. 2. YcaoBHble 0603HaYeHUS: I — Naphl M (WIM) ra3bl; a — a3po3oib; 1 + 2 — CMech
napoB M a3po3oiisi; O — BELIECTBO C OCTPOHANMPABACHHBIM MEXaHH3MOM AEHCTBMA, TpeDyloLlee aBTOMATH-
4ECKOTO KOHTPOJIA 32 €10 COACPXaHMEM B BO3AYXe, A — BEILECTBa, CMIOCOGHBIE BRI3BIBATH A/UIEPTHYECKUE
3a6oneanus; K — kaHueporensl; @ — a3po3onu npeuMylecTBeHHo ¢ubporedHoro meiicreus. 3. + —
TpebyeTcst CrielHaUtbHas 3aIUNTa KOXH M a3,
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DTU KOHIUEHTpPauUuy omnpeneaeHbl THrMeHHYecKuMH Hopmamu I'H
2.1.6.695—98 (Tabn. 4.2).

HopmupoBasue K29ecTBa BOALL BOJOEMOB NPOBOJAT B MHTEPECAX 310-
poBbs HaceneHus no NOCT 2761—84, CaulluH 2.1.4.559—96 u CaulluH
2.1.4.544—96, a taxxe o I'H 2.1.5.689—98. HopMBI ycTaHABIHBAIOTCA TS
CIEeAYIOIIUX MapaMeTPOB BOIBI BONOEMOB. COAEpXaHHE IUIABAIOLIUX IIPH-
Meceil U B3BelllEHHBIX YaCTHIl, 3amax, MPHBKYC, LIBETHOCTb, MYTHOCTb M
TEMIEpaTypa BOIbI, 3HAYEHHE BOAOPOAHOro Iokxasarens pH, cocraB u
KOHLIEHTPAllMH MUHEPAIBHEIX MPUMeECel ¥ pacCTBOPEHHOIO B BOJE KHCIIO-
pona, OHoMOrHyeckas M XUMHMYECKas IMOTpeOHOCTh BOABI B KHCIOPOIE,
cocraB u [1JK, xumideckux BelliectB ¥ GonesHerBopHbIx 6akrepuit. ITJIK, —
3TO MAKCHMAJIBHO IOIYCTUMOE 3arpsi3HEHHE BOJIBI BONOEMOB, IPH KO-
TOPBIX COXpaHAeTCs 6e30MacHOCTh ISl 3M0POBhS YETOBEKA ¥ HOPMAJIbHEIE
ycIoBUS BoJomonb3oBaHusl. Hanpumep, mis 6ensona ITJK, cocrasiser
0,5 mMr/n, a wia 6eHsuHa u Kepocuna — 0,1 Mr/n.

Tabauua 4.2 ppene.m.no aonycrambie Konnenrpaman (I1JIK) 3arpasasiommax BemecTs
(Mr/M’) B aTMoc(bepHOM BO3YyXe HACENCHHBIX MecT (H3BJCUEHHE)

Bewecrso ITOKup TIKece Knacc onackocTu
Jlnokeun asora 0,085 0,04 2
Okcun asora 0,6 0,06 3
Bens(a)rmupen — 0,1 mxr/100 M 1
BeHson 1,5 0,1 2
Jroxcun cepbl 0,5 0,05 3
Heopranuyeckast mbUth 0,15 0,05 3
CBUHELl U €ro COeMHEHMsI, KpoMe — 0,0003 1
TeTpa3TWICBUHIA (B nepecyete Ha Pb)
Oxcun yrnepopa 5 3 4

PanuaiimonHas 6e301acHOCTb MUTHEBON BOMAHI ONpeNENIeTcsl €€ COOT-
serctBueM CII 2.6.1.758—99 no nmokasarenam o6iteit o ¥ B-aKTUBHOCTH.

HopmupoBanne XMMHYECKOr0 3arpsi3HEHHA HNOMB IIPOBOIMTCS IO IIpe-
nenpHo gonyctuMbiM KoHeHtpauusM IIIK, (TH 6229—91). Beauunna
ITAK, 3HAaYUTENBHO OTAMYAETCS OT JOMYCTUMBIX KOHIIEHTPALMi [T BOMBI
Y BO3[yXa, TaK Kak BpeJHBIE BELIECTBA M3 IIOYBHI B OPTAaHM3M 4YeJIOBEKa
MONajaloT B MCKITIOUUTEIBHBIX CIy4YasX M HeOGOJBbIIMX KOJNHMYECTBAX, B
OCHOBHOM 4epe3 KOHTaKTHPYIOLIHE ¢ TIOYBOi cpensl (BO3AyX, Bola, pacTe-
Hus). [TAK, — amo xonyenmpayus xumuueckozo sewjecmea (mz) 6 naxomrom
cnoe novest (kKe), Komopas He 0OANCHA 6bi3bi6amb NPAMOZ0 UAU KOCBEHHO20
OMPULAMENBHO20 GAUAHUA HA CONPUKACAIOWUECS C NOYBOL cpedbl U 300pogbe
Yeno6exa, a MaKxice Ha camooduwarouyio cnocobrocms novewvl. YK, mwis
TTOYBHI MPUBEIEHBI HUXE:
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Bemecrso IIAK,, Mr/kr

Mapraven . . . . ... . ... 1500 no OC
MbBiubsik . . . .. .. L L L L 2 no OC
Pryrs . . . . . . .. ... 2,1 mo OC
CBuHEN . . . . . . . . . . ... 20 no OC
XpoMm . . . . . . ... 0,05 mo MB
Bena(a)muped . . . . . . . . .. 0,02 mo OC
HsonponunGenson . . . . . . . 0,5 mo MA
®ocdopa okeun P,Os . . . . L. 200 no TB
®opmanezermg . . . . ... .. 7 no OC

Cyiuecrtsyer 4 pazHoBunHocTH 11K, B 3aBUCMMOCTH OT yTH MUTPALIMK
BPEAHBIX BEILECTB B CONPENEIbHBIE CPEIbI:

— TB — mpancaokayuonnsili nokasamens, XapakTepusyoIInit epexon
BELLECTBA U3 MOYBHI Yepe3 KOPHEBYIO CUCTEMY B 3eJIeHYI0O MACCy M IUIOABI
paCTEHHIA;

— MA — muepayuonnsiii ammocgepusiii noxazamens, XapakTepusyer Ie-
pexon BelllecTBa U3 HOYBH B arMocdepy;

— MB — muepayuonnsiii 6odnutii noxazamens, XapakTepHayeT HepPEXoi
BELECTBA M3 MOYBHI B MOA3EMHEIE I'PYHTOBBIE BOIM ¥ BONOMCTOYHHKU,

— OC — obwecanumapnbstii noxazamens, XapaKTepu3yeT BIUSAHHE Bpe/l-
HOTO BEILECTBA Ha CAMOOYMIIAIOIYIO CIIOCOOHOCTH ITOYBBI 1 MUKpOOHOIIE-
HO3.

Hanpumep, maa pryru IIJK, mo OC cocrasnser 2,1 Mr/kr, a mis
xpoMa ITJK, no MB — 0,05 mr/xr. I'urneHuyeckas olleHKa KayecTBa

MOYBBl HACEJNIEHHBIX MECT MPOBOAUTCS MO METOAMYECKHM YKa3aHUSIM
MY 2.1.7.730—99.

4.2.2. Bubpauuu u aKycTHIECKHE KoJiebanus

HyM, Bubpaumsi, HHGpa- U YIBTPa3ByK IO cBoeil ¢U3NUecKoil Mpupoae
SIBJISIIOTCS YNIPYTMMM KOJIEOAaHUSIMU TBEPHBIX TeJl, Ta30B U XMIKOCTEIA.

Bubpaunsa — 310 Masible MeXaHHYeCKHe KojeOaHHs, BO3HMKAIOLIUE B
ynpyrux tenax. BosneiicTsue Bubpalinit Ha 4yeaoBeKa KiacCHUIIHPYETCH:

— 0 crocoby nepegayu KoneOaHUi;

— [0 HanpaBJEeHUIO NEHCTBUS BUOpaiuii;

— 10 BpEMEHHOM XapaKTepUCTHKE.

B 3zaBucuMocTH OT criocoba repenayy KojaeOaHH yeoBeKy BHOpaIlUio
NMONPA3NENAIOT Ha obuiyro eubpayuro, Tiepeaalolyiocs Yepe3 OmopHbIe HO-
BEPXHOCTH HA TEJO CUIALLETO WM CTOSILIETO YEJIOBEKA; AOKAAbHYI0, TIepe-
JAIOLLYIOCS Yyepe3 PYKW WIM YYacTKH TeNa 4ejoBeKa, KOHTAKTUPYIOLIUE C
BUOPHUPYIOLIMMHU TOBEPXHOCTSAMM pabouMX CTOJIOB.

Ilo HampaBieHuIO neHCTBUA BUOpalisa monpasaessieTcs Ha:

— BEPTUKWIbHYIO;
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— TOPH3OHTANBHYIO, OT CITHHBI K IPYIH;

— TOPHM3OHTAIbHYIO, OT MPABOTO IUIeYa K JIEBOMY ILIEYy.

ITo BpeMeHHOIT XapaKTepyCTHKE pa3ivyaeTcs:

— MNOCTOAHHAas BMOpaluys, Uil KOTOPOH KOHTPOJIMPYEMBI IapaMerp,
HanpuMep, BUOPOCKOPOCTDh 3a BpeMst HabJIIOAEHU U3MEHSETCsl He 6ojee
yeM B 2 pasa (6 1b);

— HENOCTOAHHas1 BUOpalysl, U3MEHAILAACA MO KOHTPOJIUPYEMbIM
napamerpaM Oojsee yeM B 2 pasa.

Bubpauus oTHocutcsl K dakropaM, 06/1afaolMM BEICOKOH GUONTOTH-
4ECKOM aKTUBHOCTBIO. JlelicTBUe BUGPAIIMM 3aBHCHUT OT YACTOTHI M aMILTH-
TYAbl KOJI€0aHUH, NPOLOIKUTEIBHOCTH BO3IEHCTBUSA, MECTA MPHIOKEHHUS
U HamnpaBleHWs1 ocd BUOGPAUMOHHOTO BO3AEHCTBHUA, HeMIIGUPYIOLHUX
CBOWCTB TKaHei OpraHM3Ma 4eloBeKa, siBJIeHHI pe3oHaHca U IPYTUX ycIo-
BUi. Pe3oHaHC yenoBeYecKoro Tena, OTAEIbHBIX er0 OpraHOB HACTYNAET MO
NeACTBUEM BHELLHUX CWI TIPH COBMAIEHUH COOCTBEHHBIX YACTOT KonebaHUil
BHYTPEHHUX OPTaHOB C YACTOTAMM BHEIUHHUX CHI. IIpy HOBBILLIEHUY YacTOT
kojieGanmii Boite 0,7 T BO3MOXHBI pe3oHAHCHEBIE KoNeGaHMsI B OpraHax.
O6nacTb pesoHaHca [UIst TOJIOBbL B TMOMIOXEHUH CUIS NPH BEPTUKAIBHBIX
BUOpauusx pacrnionaraercst B 3oHe Mexay 20...30 T'u, npy ropusoHTaIb-
Hbix — 1,5...2 T

Ocoboe 3HayeHHe PE3OHAHC MPHOOpPETAET M0 OTHOIUEHHMIO K OPraHy
3peHus. YacTOTHRIN AMaNa3oH PacCTPOICTB 3PUTENbHBIX BOCIIPUATHUI Je-
XKUT Mexay 60 u 90 T, 4To cooTBETCTBYET pe3oHaHCy INIa3HbIX sIGMOK. Jst
OpPTdHOB, PACIOMIOXEHHBIX B TPYAHOMN KIETKe U GPIOLIHOMA noyocTH (Ipy/b,
auagparMa, XXUBOT), PE30HAHCHBIMHU SIBJISIOTCS 4acToTol 3...3,5 T'u. st
BCEro Tesa B ITOJIOXEHUHW CUIS PE30HAHC HacTyraeT Ha yacrorax 4...6 T

[Ipu nedcTBMM Ha OpraHM3M obwieli eubpayuu B TIEPBYIO O4YEpENb
CTPagacT ONOPHO-ABUTaTENbHBIM aNapar, HepBHAsd CUCTEMA U TAKHE aHAa-
JIN3aTOPbl KaK BEeCTUOYNSAPHBIN, 3PUTENbHBINA, TAKTWIBHEIL. ¥ paGoymx
BUOPALIMOHHBIX NMpodeccuil OTMEYEHBI FOOBOKPYXEHHUS, PacCTPOICTBO
KOOpAWHALMU IBUXEHUM, CUMITTOMBI yKaunBaHud. [Toa BiusiHueM o61MX
BUGpaLMit oTMeyaeTcsl CHUXEHHe GoJeBOi, TAKTUIBHOM U BUOPALIMOHHOI
YYBCTBUTENIBHOCTH. OCOBEHHO OMacHa TOMYKOoOGpasHast BUOpALIs, BbI3bI-
BaloLlasi MUKPOTPAaBMATH3aHIO PA3NMUYHBIX TKAHEH C MOCIEAYIOIUMHU UX
u3MeHeHUAMH. OOLIass HUM3KOYACTOTHAS BUOpALMSI OKA3bIBAET BIMSIHUE
Ha OOMEHHBIE MpOLECCH, NPOSBISAIOLINECS W3MEHEHUEM YTIEBOIHOTO,
0enKoBOro, (PEpPMEHTHOTO, BUTAMMHHOIO M XOJIECTEDMHOBOTO OOMEHOB,
OMOXMMUYECKUX MOKA3aTeNe KPOBHU.

Bubpayuonnas 6osesns (BB) ot BoameiicTsus obieit BUGpanuy M Toi-
YKOB PErUCTPUPYETCH Y BOAUTENEH TPAHCIIOPTA U ONEPATOPOB TPAHCIIOPT-
HO-TE€XHOJIOrMYECKUX MaUIMH M arperaroB, 4YacTo, Ha 34aBOAAX
XeJie300€TOHHBIX u3aenuil. Paboune xanyworcs Ha 60iM B MOSICHULIE,
KOHEYHOCTSIX, B 00JacTH XenyaKa, OTCYTCTBHE alleTuTa, GecCOHHMLY,
pasapaxuTeIbHOCTD, ObICTPYIO YTOMIIsSIEMOCTS. B LiesioM, KapTHHA Bo3zeii-
CTBMsI OOLIEN HU3KO- M CPEHEYACTOTHOM BUOpPALIMHK BhIpaXaeTcs OOLMMHU
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BEreTaTHBHBIMM PACCTPOMCTBAMM C HApYLIEHUSIMU ONOPHO-ABUTATEIBHOTO
amnapara (MBIIIIL, CBSA30K, KOCTEH ¥ CYCTaBOB), a TAKXKE COCYAUCTOro TOHyca
U 6oJeBoit, TeMIIepaTypHOi U BUOPALMOHHOM YYBCTBUTEIBHOCTH.

By coBpeMeHHOro IIPOU3BOACTBA, OCOOEHHO MAIIUHOCTPOEHHUS ,— A0-
KanbHas eubpayus. JlokansHOM BUOPAL[MK NOBEPraioTCs NIaBHBIM 06pazoM
nuua, paboralolide ¢ pyYHbIM MEXaHW3UPOBAHHBIM MHCTpyMeHTOM. Jlo-
KaJbHasi BUOpALWS BbI3bIBAET CIa3Mbl COCYAOB KUCTH, NIPEATUIEUMIA, Hapy-
was cHabXxeHHe KOHEYHOCTeill KpoBblo. OAHOBpeMEHHO KonebaHUs
JIEMCTBYIOT Ha HEPBHBIE OKOHYAHHS, MBIILIEYHbIE U KOCTHBIC TKAHH, BBI3bI-
BAIOT CHMXXEHME KOXHOI YYBCTBHTEILHOCTH, OTJIOXKEHHUE COJIEH B CycTaBax
nanbLes, 1ehopMUpYs U YMEHbILAsK TOABUXHOCTb CYyCTaBoB. B 3THX ciry4asx
paboyue XaIyloTcsl Ha HOIOHIME, JTOMsILIME, TSHYLIME 60K B pyKax, 4acTo
o HoyaM. KoneGaHusa HU3KMX YacTOT BBI3BIBAIOT PE3KOE CHIKEHHUE TOHYCa
KanWUISIpOB, a KojebaHUs BBICOKMX YACTOT — CIIa3M COCYHOB.

Y $opMOBIIMKOB, GYPWIBIIMKOB, 3aTOYHUKOB, PUXTOBILMKOB ITPH cpell-
HEYacTOTHOM cIeEKTpe BUbpaLuii 3a6oeBaHue passupaercs yepes 8...10 ner
pabotel. ITpy pabote ¢ MHCTPYMEHTOM YAapHOro JeHcTBMA (Kienka, o6-
pyoxa), BUOpoDOsIE3Hb TPOSIBJIAETCS Yepes 12...15 ner.

K ¢dakropaM npou3BOACTBEHHOM CPEAbI, YCYIyOIsAIOIHM BpeJIHOC BO3-
JeiicTBHe BUOpallMii Ha OPraHU3M, OTHOCATCH YPE3MEPHBIE MEIIEUHBIE
Harpy3Ku, He6JarornpusarHble MUKPOKINMAaTHYECKUe YCIOBHUS, OCOGEHHO
TIOHWXXEHHAs TeMIeparypa, MOBbILIEHHAasd BIAXHOCTb, 1IYM BBICOKOH HMH-
TEHCUBHOCTH, TICUXO-3MOUMOHANIBHBIH cTpecc. OXIaxIeHHE 1 cMaYMBaHKHe
PYK 3HRYMTEIBHO MOBBILIAET PUCK Pa3BUTHS BUOpALMOHHOW GoNle3HH 3a
CYET YCHJIEHHS COCYIUCTBIX pEaKLMid.

BubpanuoHHas 60jie3Hb BKIIOYEHA B CMUCOK NpodeCcCHOHATbHBIX 3a-
GoneBanuil. OHa JUATHOCTHPYETCH, KaK NMPaBWIo, y paboTaloIMX Ha Mpo-
W3BOICTBE; B YCIIOBUAX HaceneHHbIX MecT BB He peructpupyeTcs, HecMoTpsl
HA HaTW4Ye MHOTMX MCTOYHMKOB BHOpauuu (HaseMHBIA U IOA3EMHBIN
TPAHCHOPT, MPOMBIIUIEHHbIE KCTOYHUKM U Ip.). JIulua, noasepraiomuecs
BO3AEHCTBUIO BUOpALIMH OKpYXalomiei cpenpl, yalle 601€l0T cepreqHo-co-
CYAUCTHIMHM M HEPBHBIMU 3a60JIeBaHUAMHU U OOBIYHO XAJIYIOTCSl HA HEBaX-
HOe CaMOYYBCTBUE.

Tueuenuveckoe Hopmuposanue eubpayuii ocywecrpisercs no FOCT
12.1.012—90 u CH 2.2.4/2.1.8.566—96. 1oKyMeHTBI yCTaHaBJIMBAIOT HOP-
MUpyeMble MapaMeTpbl U MX JOMYCTHMbIE 3HAYCHMS, PEXUMBbl Tpyda JIUL
BHOPOOMNACHBIX npoq)eccm?l

Mpyu rurneHUYecKoil olleHKe BUOpaLMii HOPMUPYEMBIMH NapaMeTpaMu
SIBIISIIOTCS CPENHME KBAIpaTUYHbIe 3HAYEHUs] BUOPOCKOPOCTH V UM BUO-
POYCKOpEHHSI a ¥ uX Jorapucdmuyeckue ypoBuu L,, L, Wi JIOKIBHBIX
BUOpaLuii B OKTaBHBIX nojocax y4acror, a 1A obuled BUOpaLUH — B
OKTaBHBIX WIH '/3 OKTaBHbIX Noj1ocax. JlonyckaeTcst NHTerpaibHas OlEHKa
BMOpAaLIMM BO BCEM YAaCTOTHOM [IMalla3oHe HOPMMPYEMOro Iapamerpa, a
TaKkXe Mo [03¢ BUOpAlMU ¢ Y4eTOM BpeMeHM BoszeHcTBus. JlonycTumbie
3HAYEHHs YPOBHsI BUOPOCKOPOCTH MpEACTaBJIeHbl B Tab. 4.3.
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Tabanuua 4.3. N'erenneckne HopMsl BHOpaIm
no CH 2.2.4/2.1.8.566—96 (n3mnevenne)

Bup Bubpauyu Honycrumetit ypoBeHb BHGpOCKOPOCTH, B, B OKTaBHEIX
TOJIOCaX CO CpeHEreOMEeTPHYEeCKHMMH YacTotamu, T

1 2 | 4| 8 |16 (31,5] 63 125|250 500 |1000

O61iias1 TpaHCNOpPTHAs:

BepPTHKAILHAS 132|1231114(108|107 107 (107 | — | — | — | —

TOPH3OHTATbHAS 1221117116116 |116116]116| — | — | — | —
TpaHCHOPTHO-TEXHOJIOTHYECKAS — (117(108| 102101 {10110} | — | — | — | —
TexHonoruyeckas ¢
a) Ha MOCTOSIHHBIX paboyux Mectax| — |108199 (93192192 |92 | — | — | — | —
TIPOM3BOINCTBEHHBIX  ITOMELEHHI
TIpeNPUSITUI
6) B IPOM3BONCTBEHHBIX MOMeIUeHH-| — |100( 91 (85 |84 |84 |84 | — | — | — | —
SIX, TIe HeT MalllMH, TeHEPHPYIOLMX
BUOpaLHio
B) B CHyXeOHbIX moMeweHusx,| — |91 (82|76 |75{75175| - —|—| —
3IpaBNYHKTaX, KOHCTPYKTOPCKHX
610po, MabGopaTopusx
JlokansHast BUGpaIms — | — | — |115{109{109]109] 109109109109

AxkycTuueckne konebamma. Pusnueckoe NOHATHE 006 aKyCTUYECKHX
KOJIE0aHMSAX OXBATHIBAET KAK CJBILIMMBIE, TaK H HEC/BIIMMBIE KolneGaHust
VOPYTHX Cped. AKycTHYecKue Konebanus B amanasonHe 16 I'm...20 kIu,
BOCIIPMHHMAaEeMBbIE YETOBEKOM C HOPMAIBHBIM CJIyXOM, Ha3bIBAIOT 36YK06bi~
Mmu. AKycTudeckue KoaebaHus ¢ yacroroid MeHee 16 Il HaskIBaloT ungpa-
3eykosvimu, Boie 20 xI'u — yasmpazsyxossimu. PacmpocTpaHsisich B
IIPOCTPAHCTBE, 3BYKOBbIe KONEOaHHMS CO3AAI0T aKyCTHYECKOE ToJeE.

VX0 yenoBeKka MOXeT BOCIIPUHHUMATh M aHAIU3UPOBATh 3BYKH B IIMPO-
KOM [HANa3oHe YacToT -U HMHTeHCHBHOCTeil. CaMble HM3KUE 3HAYEHUS
MOpPOroB JiexaT B AuanasoHe 4actot l..5 xT'u. Ilopor cayxa momomoro
yesnoseka cocrasiser 0 1B Ha yacrore 1000 I, Ha yactore 100 T'u mopor
CJIyXOBOI'O BOCIIPUSITUS 3HAYUTENIBHO BBILIE, TaK KaK yXO MEHee YYBCTBH-
TEJIbHO K 3ByKaM HM3KHMX 4acTOT. Bo/leBbIM MOpOroM NpUHATO CYMTATH 3BYK
¢ yposHeM 140 nb, yto coorBercTByer 3ByKoBOMY AamieHuio 200 Ila u
vHTeHcUuBHOCTH 100 BT/M%, 3ByKOBbIE OLLYLIIEHHS OLIEHHBAIOTCA 110 mmopory
nucxoMmopra (ciabast 6onb B yxe, OLIyIEHHe KACAaHHs, HEKOTAHHS).

Illym — 310 COBOKYIMHOCTD ANEePUOANYECKHUX 3BYKOB PAITUYHOM UHTEH-
CUBHOCTH M 4acToTEl. C (U3MOMOTHYECKONH TOYKH 3pEHHs IIYM — 3TO
BCAKHHA HEGIAroNpUATHO BOCIPUHUMAEMBIH 3BYK. OKpYXAIOILHe HAC IIYMBI
MMEIOT pa3HBIi YpOBEeHb 3ByKA: pasroBopHas peyb — 50...60 1BA, asrocu-
peHa — 100 nbA, mrym aeurarens serkosoro aBToMo6uiisi — 80 fBA, rpom-
Kaq My3bika — 70 n1BA, wym B o6er4HOM KBapTHpe — 30...40 nBA.

Mo criexTpanbHOMY cOCTaBy, B 3aBUCUMOCTH OT Ipeo6aafaHus 3ByKO-
BOif 3HEPTUU B COOTBETCTBYIOLIEM AMANA30OHE YACTOT PA3TKYalOT HH3KO-,
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cpellHe- ¥ BBICOKOYACTOTHBIE ITYMBI, N0 BPEMEHHBIM XapaKTepHCTHKAM —
TTOCTOSTHHBIE M HETOCTOSHHBIE (KOMEOMIOIMecs, MPEPLIBUCTHIE K UMITYJIb-
CHBIE), 110 IUIUTETBHOCTH HEHCTBUS — MPONOJDKUTENBHBIE M KPATKOBPEMEH-
HblE, 10 CIIEKTPY — IMPOKOMOJIOCHBIE U TOHAIBHBIE.

HHTEeHCUBHBII 1IYM HA TIPOU3BOACTBE CIIOCOGCTBYET CHUXEHUIO BHHU-
MaHUA U YBEJIWYEHHIO OIIMGOK NpH BHITOMHEHUH paborhl. M3-3a myma
CHYXaeTcs TIPOM3BOAMTENBLHOCTh TPYAA M YXYHIIAeTCs KayecTBO paGoOTHL.
Ilym 3aTpyaHSET CBOEBPEMEHHYIO PEaKIHIO paboTaloOLIMX Ha Ipeaypeau-
TeJIbHBIE CUTHAIB BHYTPHIIEXOBOTC TPAHCMOPTA (aBTONOIPY3YUKH, MOCTO-
Bble KpaHbl M T. II.), YTO CIIOCOOCTBYET BO3HMKHOBEBHHIO HECYACTHBIX
c/ly4yaes Ha IIPOM3BOACTBE.

CreneHb BAMAHUA [IyMa 3aBUCHUT OT €r0 MHTEHCHBHOCTH M IPOAOJIKM-
tenpbHOCTH BosaeiicTeust, coctoguus ITHC 1 yro oyens BaXHO, OT HHAU-
BUIYAIbHOM YYBCTBHTEJIBHOCTH OpraHM3Ma K aKyCTHYECKOMY pasjpa-
xuremo. Oco6eHHO YYBCTBUTEIBHBI K IIYMY AETCKHI M XKEHCKUI OpraHU3M.
Bricokasi HHAWBUIAYATEHASA YYBCTBUTETBHOCTD MOXET ObITH ONHOM M3 NpH-
YUH [OBBIIIEHHONU YTOMJISEMOCTH U PA3BUTHS HEBPO3OB.

IIlym BimsieT Ha Bech opraHu3M uyenopeka: yrHeraer LIIHC, sbispiBaer
W3MEHEHHEe CKOPOCTH [BIXaHHMs M MyJIbca, CIIOCOOCTBYET HApyIIEHUIO 06-
MEHa BeLECTB, BO3HHKHOBEHHUIO CEpAEYHO-COCYIUCTHIX 3a60I€BaHMIA, SI3BBI
XeNyIKa, TMIEPTOHUYECKOH GoNe3H, MOXET MPUBOIUTH K IpodeccHo-
HIBHBIM 3a00/IeBaHUSAM.

IlIym ¢ ypoBHeM 3ByKoBoro aasneHus fo 30...35 nb spnsiercs mpuBBY-
HBIM JUTSL YeJIOBEKa U He GecitoKouT ero. I1oBbillIeHHE YPOBHSI 3BYKOBOTO
napnenus go 40...70 1B B ycIoBUAX OGBITOBOM WM ITPUPOAHON CPENbI CO3MAET
3HAYUTEILHYIO HArpy3Ky Ha HEPBHYIO CHUCTEMY, BbI3BIBACT YXYALICHHUE
CaMOYYBCTBMS M TpHM IUIMTENBHOM JEHCTBMHM MOXET CTaTh MPUYMHOM
HeBpo30B. Bo3sneiicTBre 1IyMa ypoBHEM cBbilIe 75 1B MOXeT MpUBECTH K
notepe ciyxa — npogeccuoHaTbHON Tyroyxoctu. Ilpu nmedictBuu wmyma
BbICOKMX ypoBHe#l (140 nB) BosMoxeH pa3pblB 6apaGaHHBIX MEPENOHOK,
KOHTY3Hs, a npM elle 6osee Boicokux (6ornee 160 n1B) u cMepTs.

CHuxeHue cnyxa Ha 10 b npaktuyecku Heourytumo, Ha 20 n1b —
HayMHAaeT cepbe3HO MELIaTh Ye0BeKY, TaK KaK HapylaeTcsl CIoCOOHOCTh
CIBILATD BaXHbIE 3ByKOBBIE CUTHABI, HACTymaeT ociabeHue pasbopunuBo-
CTH pedH.

MoMuMoO CHUXKEHHMS ciIyXa NpPH BO3JEHCTBMM 1IyMa Habmonaorcs
oblIne u3MeHeHusI B opraHusme. PaGoune XaryioTcs Ha rojosHble oy,
rONIOBOKPYXeHHe, OOMU B 06JAcTU cepllia, MOBBILIEHHE apTepUaIbHOIOo
napieHusi, 6oau B OOACTH Xenydka U JKEIYHOro ITy3bIpsi, U3MCHEHUE
KUCJIOTHOCTH XelyZoyHoro coka. LlIyM BBI3BIBaeT CHIDKEHME (QYHKIMHA
3ALUTHBIX CHCTEM U OOLIEH YCTOMYMBOCTH OpraHU3Ma K BHEIIHUM BO3JIEi-
CTBUSIM.

Tueuenuyeckue nopmamuev: wyma onpenenensl FTOCT 12.1.003—83" u
CH 2.2.4/2.1.8.562—96. [Liss HOpMHPOBAaHHUS MOCTOSHHBIX IIYMOB IpHMe-
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HSAIOT donycmumbie yposHu 36yk08020 daeaenus (Y3]I) B eBATH OKTaBHBIX
MoJI0CaX YaCTOT B 3aBUCUMOCTH OT BUJIA IIPOM3BOICTBEHHOM AEATELHOCTH.
JIst OpMEeHTUPOBOYHOM OLIEHKY B KAYECTBE XapaKTEPUCTHKH ITOCTOSTHHOTO
1ymMa Ha pabouymx MecTax JONyCKaeTcsl NIPMHUMATh ypoeens 3gyka (1BA),
ONpenesieEMbIil MO LIKaMe A IHyMOMEpa ¢ KOppEKLHeHl HU3KOYacCTOTHOM
COCTABJIAIOLIEHA IO 3aKOHY YyBCTBMTEIBHOCTH OPTaHOB CITyXa U NMpUOIIDKe-
HUEM Pe3yJbTaTOB OGBEKTUBHBIX H3MEPEHUH K CYOBEeKTHBHOMY BOCIIPMS-
THIO (TaGi. 4.4).

Ta6nuua 4.4. lonycTHMble YPOBAH 3BYKOBOIO RABNCHHS, YPOBHH 3BYKa
H 3KBHBAJICHTHOIO YPOBHA 3BYKa HAa PaGo9mX MeCTAX B NPOM3BOACTBEHHBIX
NOMEMEHAAX U HA TEPPHTOPHH NpeIMpPATTHI
no F'OCT 12.1.003—83 (u3naecyenue)

PaGouue mecta YpoBHH 3BYKOBOTO HaBieHust, B, B oKTaBHEIX MO~ | YpoBHH
JIOCaX CO CpefIHEreoMeTPHYIECKHMH YacToTamMu, 1t | 3Byka u

31,5| 63 | 125 { 250 | 500 (1000|2000 (4000 | 8000 | SKBMBa-
JIEHTHbIE

YPOBHH
3ByKa,
aBA
Momewennss koHcTpykTopckux| 86 | 71 | 61 | 54 | 49 [ 45 | 42 | 40 | 38 50
610po, pacyeTYHKOB, TIPOTPaAMMH-
CTOB BBIYMCITUTENBHBIX MALLIMH, JIa-
6opaTopuii I TeOPETHUECKUX
pabot
TTomeleHns ynpasnexus, pabo-| 93 [ 79 [ 70 | 68 | 58 | 55 | 52 | 50 | 49 60
YHe KOMHAThI
Kab6uHb! HabmoaeHUi U AMcTaH-
LMOHHOTO YNpaBJIeHHU:
6e3 peyeBoit cpsA3K Mo Tene-| 103 | 94 1 87 | 82 | 78 | 75| 73| 71 | 70 80
tony
C peyeBoif cBsA3bIO Mo Tene-| 96 | 83 | 74 | 68 | 63 | 60 | 57 | S5 | 54 65
¢ony
[Momewtenust ¥ yyacrku TouHod| 96 | 83 | 74 | 68 | 63 | 60 [ 57 | 55 | 54 65
cbopkn
lMomewenust naboparopuit misa|107| 94 | 87 | 82 | 78 {75 |73 | 71 | 70 80
NPOBEACHUS 3KCIEPUMEHTAIBHBIX
paboT, a1 pasMelleHHs LyMHBIX
arperaTtoB, BbIMHCIMTENBHBIX Ma-
LIWH
[MocrosHHble paboune mecta u| 110 99 [ 92 | 86 | 83 | 80 | 78 | 76 | 74 85
pabourie 30HBI B NMPOHU3BOACTBEH-
HBIX TIOMEILEHUSIX U Ha TEPPHUTO-
PUH NPeANPUATHIA

HopMupyeMoii xapakTepuCTUKOMN HenocmosHHo20 wyma IBISIETCS. SK6U-
BANEHMHbII NO IHEP2UL YPOBeHb 36VKa B NBA.

Jns TOHANBLHOTO WIM UMITYJIBCHOTO 1lIyMa JOIYCTUMbINA YpOBEHb 3ByKa
NoJDKeH 6bITh Ha 5 1B MeHbllle HOPMATHBHBIX 3HAYEHHIA.
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B NMpoM3BOACTBEHHBIX YCIOBHSIX HEPEIKO BO3HMKAET ONMACHOCTb KOM-
GUHMPOBAHHOTO BIUSHUS BHICOKOYACTOTHOTO LIyMa W HU3KOYACTOTHOrO
yJALTPa3ByKa, Halpumep, Npy paboTe peakTHBHOM TEXHUKH, NPH [UTIa3MEH-
HBIX TEXHOJIOTHSIX.

Mo ¢usuyeckoit cymHOCTH yabmpaszeyk (¥Y3) He OTIMYAETCH OT CJIBI-
Moro 3Byka. OJIHAKO B OTJIMYKME OT LiyMa Y3 XxapaKTepH3yeTcs: GoJbIIMMH
3HaYeHHSIMM MHTEHCHBHOCTH (IO COTEH BAarT Ha KBaapaTHbIf MeTp). OH
ob1agaeT 3HAYUTEILHO 6oJjiee KOPOTKMMM [UTMHAMU BOJIH, KOTOpEIE Jierdye
(OKyCHpOBaTh M COOTBETCTBEHHO MOYyYaTh Gojiee y3Koe M HanpapjieHHOe
M3Y4eHHe, T. €. COCPENOTAYMBATH BCIO SHEPTHIO Y3 B HYXKHOM HaNPaBIECHHUH
M KOHLIEHTpHpOBaTh B HeGonblioM ob6beMe. YacTOTHBIA IHMANa3soH V3
criocob6cTByeT GoNbllIeMy 3aTyXaHHUIO KojeOaHMi U3-3a Nepexoia SHEpPruu
Y3 B Temnory.

Tlo yacTOTHOMY CIIEKTpY- YIBTPa3BYK JEJHTCH HA:

— HH3KouacToTHBI V3, KonebaHus ot 11,2 no 100 xI'y;

— BbICOKOYACTOTHBIM Y3, konebanus ot 100 kI'u zo 1000 MI'u.

Mo criocoby pacnpocTpaHeHHs1 — Ha BO3AYLIHBIA Y3 U KOHTAaKTHBIN.

Buonornyeckuii 3¢gdexr BosneicTBusd Y3 Ha OpPraHU3M 3aBUCHMT OT
WHTEHCUBHOCTH, MJIMTEIBHOCTH BO3AEWCTBHUSA M PasMEpPOB ITOBEPXHOCTH
Tena, Ha KoTopyio AeiicTByer Y3. JUiMTeNbHOE CHCTEMATHYECKOe IeHCTBHE
V3, pacnpoCTpaHsIOILErocs B BO3NYXE, BHI3LIBAET (GYHKHUOHANBHEIE HAPY-
ILIEHHs] HEPBHOM, CEPAEYHO-COCYIMCTO! U SHIOKPUHHON CUCTEM, CHUXe-
HMe CJIyXa, 4 TAKKE U3MEHEHUs CBOMCTB M COCTaBa KPOBHU, ApTEPUATBHOTO
nasaenusi. [TOABISIOTCA Xano6bl HA YTOMJIEHHE, TOOBHbIE OOJH.

KoOHTaKTHOE BO3IEHCTBIE BHICOKOYACTOTHOrO ¥3 Ha pyKH NPUBOAMUT K
HapyIIEHUIO KAIWJUIIPHOTO KpOoBOOOpalleH!s B KHUCTAX PYK, CHMXECHHIO
60J1eBOIi UYBCTBUTEILHOCTH, U3MEHEHHUSIM KOCTHOM CTPYKTYPHI C paspexe-
HHEM TUIOTHOCTH KOCTHOH TKaHH.

MpodeccroHanbHbie 3a601EBAHUS 3apeTHCTPHPOBAHBI JIMILIb TIPH KOH-
TAKTHOW Iepefaye yApTpasByKa Ha PyKH.

Tuzuenuneckue Hopmamuew yavmpaseyka onpenenenst FTOCT 12.1.001—
89 u TH 2.2.4.582—96. TurueHUYeCKoi XapaKTepUCTHKOM BO3NyIIHOrO Y3
Ha paboyuX MecTax SIBJSIIOTCS YPOBHM 3BYKOBOTO JABJICHUSA (¥Y3A), ub, B
!/3 OKTaBHBIX TIOJIOCAX CO CPEHErEOMETPUYECKUMM 4aCTOTaMH OT 12,5 no
100 k1. Ha yacrore 12,5 xI'm Y31 He nomxue! npesbiath 80 ab, Ha
yactore 16 xT'i1 — 80 (zorycrimo no coracosatmio 90) aB, 20 k' — 100 ab,
25 k' — 105 1B,a B ananasone vacror 31,5...100 kI'u — 110 ab.

XapakTepuCTHKON KOHTAKTHOTO Y3 ABISAETCA NNKOBOE 3HAYEHHE BHO-
POCKOPOCTH WJIH JiorapudMHYECKUii YypOBEHb BUOPOCKOPOCTH. Jonycru-
Mbie YPOBHM Y/IBTPasByKa B 30HAaX KOHTAKTa pyK M IpPYTHX 4acTed Tena
oneparopa ¢ paboudMM OpraHaMu NpUOOpOB M YCTAHOBOK HE MOJDKHBI
npessiuars 110 ab.

Kor/1a paGouue NoBePraioTcsi COBMECTHOMY BO3EHCTBUIO BO3NYLIHOTO
11 KOHTAKTHOTO Y/IbTPa3ByKa, IOMyCTHMbIE YPOBHHM KOHTAaKTHOro Y3 cenyer
nNpUHUMaTh Ha 5 1b MeHblLe.
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Huppaszeyx — obnacth akycTHYeCKHX KojneGaHHH ¢ 4acTOTOM HHXe
20 I'u. B ycnoBusix npousBoxctsa nHopassyk (M3), Kak npaBwio, coyera-
€TCSl C HU3KOYACTOTHBIM ILIYMOM, B Psiie CIy4aeB — ¢ HM3KOYACTOTHOM
BUOpaLmeit.

IMpu BozzmeitcTBMM MHpa3ByKa Ha OpPraHu3M c yposHeM oT 110 go
150 1b MOryT BO3HHKATh HENIPUATHBIE CYOHEKTUBHBIE OIIYINEHUS U DYHK-
LUHOHAJNbHEIE U3MeHeHus: Hapyiuenmss B LIHC, cepmeuno-cocymaucroit u
IbIXaTeJbHOM cUcTeMax, BECTUOYISIpPHOM aHamn3aTope. OTMEYEHE! XaTo6b!
Ha roJIoBHBIE 00JIH, TOMOBOKPYXEHHE, Ocsi3aeMble IBUXeHHA 6apabaHHbIX
MEPENTOHOK, 3BOH B YILIaX U I'OJIOBE, CHIKEHHe BHUMaHUs U paGoTocIiocot-
HOCTH; MOXET MOSIBUTHCS UyBCTBO CTpaxa, HapylleHHe paBHOBECHUS, COH-
JIMBOCTB, 3arpyaHeHue peud. I[Ipu BoaneitctBuu M3 MoOryr mposBMTHCS
ncuxopHU3NONOTHYECKHE peakUMd B ¢GOopMe IOBHILEHHUSI TPEBOXHOCTH,
SMOLMOHAIEHON HEYCTONYMBOCTY U HEYBEPEHHOCTH B cebe.

YcraHosiieH anmuTHBHBIA 3¢dexT aeiicTBud MHPPA3ByKa M HU3KOYA-
croTHoro wyMa. Hano oTMeTHThb, YTo NpOM3BOACTBEHHBII LIYM U BUGpaL s
OKa3bIBAIOT bosee arpecCUBHOE AEHCTBHE, YeM MHGPA3BYK COMOCTABMMBIX
MapaMeTpoB.

Tuzuenuueckas peenamenmauyus ungpaseyka mnpoussomurcss no CH
2.2.4/2.1.8.583—96, xoTopbIe 3aNaI0T npedeabHo Oonycmumble YpoGHU 38YKO-
6020 Oaenenus (Y3]1) Ha pabouux Mecrax, nuddepeHLUPOBAHHbIE IS
pa3IMYHBIX BUIOB paboT, a TakkKe NONYCTHMBIE YPOBHHU HMH(Qpa3ByKa B
KWIBIX M OGLIECTBEHHBIX TOMELLEHUSX U HA TEPPHTOPHH XHJIOH 3aCTPOIKH.
O61uMit ypOBEHb 3BYKOBOIO IAaBJIEHUS IS paGoT pasIMYHON CTENeHH
TSXECTH He nomxeH npesbliiate 100 nb, misa pabor pazmuuHOR creneHu
UHTEJIIEKTYAJIbHO-3MOLIMOHATIPHON HaNpsXeHHOCTH He 6onee 95 1B, Ha
TEPPUTOPUH XWIOH 3acTpoiiku — 90 nb, B moMellleHUsIX 1 OOILECTBEHHBIX
sganuax — 75 nb.

Ha sroneit u XUBOTHBIX MOXET BO3/IeCTBOBATE yoapHas eoana. [IpsaMoe
AeicTBUE yNApHO! BOJNHBI BO3HUKAET B PE3YJ/IbTATE BO3AEHCTBHS U36HITOY-
HOTO JaBJIEHWS M CKOPOCTHOTO Hamopa Bosnyxa. B Buay HeGoiblIux
PasMepoB TejIa YeJIoBeKa yaapHas BOJIHA MTHOBEHHO OXBAThIBAeT YEIOBEKA
M TONBEPraeT €ro CHIbHOMY CXATHIO B TEYEHHME HECKOJBKHMX CEKYHI M
BOCMPMHUMAETCA KaK Pe3KWH yaap. DTo MOXeT IPHBECTHU K MEPEMELIEHHIO
Tela B [IPOCTPAHCTBE.

KocBeHHbIE MOpaxeHHWsl Jofeil U XUBOTHBIX MOTYT NPOU3OHTH B
pe3ysbTare yaapoB OCKOJKOB CTEKJIa, LUIAKa, KaMHeEH, JepeBa U IPYrux
NpeIMETOB, JETALIMX ¢ BOJBIIONH CKOPOCTHIO.

CrerneHp BO3IeHCTBUS YIAPHOIA BOJHEBI 3aBUCHUT OT MOILHOCTH B3phIBa,
paccTOSTHUS, METEOYCIOBUI, MECTOHAXOXKIEHHS YejloBeka (B 3MaHUM, Ha
OTKPBITOH MECTHOCTH), MOJIOXKEHHS €ro Tejia (Jiexa, CHIs, CTOs) U Xapak-
TePU3YeTCA JIETKUMH, CPETHUMH, TSDKEIBIMU U KpaiiHe TSKeIBIMM TpaBMa-
M.

H3bbiTouHoe napneHue Bo dpoHTe ynapHoit Boausl 10 xIla 1 MeHee
Ut I0Aed U XKUBOTHBIX, PACIIONOXEHHBIX BHE YKPBITUI, CYMTAIOTCS 6es-
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onacHbIMU. JleTkHe mopaxkeHHs HACTYMAIOT NP HM3OLITOYHOM AABIEHHH
20...40 xITa. OHM BBIpaXaloTCsl KPaTKOBPEMEHHBIMH HApYIIEHUSIMH PYHK-
LUM# opraHU3Ma (3BOH B YILIaX, TOJIOBOKPYXEHHUE, rooBHas 601b). BoaMox-
Hbl BBIBUXH, YIIUOHI.

[MopaxeHus cpenHelt TSKECTH BO3HMKAIOT MPU U3GBITOYHOM JaBIECHUH
40...60 xIla. TIpu 3TOM MOIyT OBITH BBIBMXM KOHEYHOCTEH, KOHTY3MHU
rOJIOBHOTO MO3ra, MOBPEXIEHUE OPraHOB CNIyXa, KPOBOTEUEHU U3 HOcA U
yuiei. ’

Tsxesble KOHTY3MH U TPAaBMbl BOSHMKAIOT NPH U3GHITOYHOM NAaBIEHUH
oT 60 go 100 xITa. OHu XapakTepu3yIOTCS BHIpAKEHHOM KOHTY3HEH BCero
OpraHU3Ma, NEpEIoMaMU KOCTEH, KPOBOTEUEHHSMH M3 HOCa M VIHE.
Bo3MOXHO noBpexneHre BHYTPEHHHUX OPraHoB U BHYTPEHHEE KPOBOTEYe-
HUe.

KpajiHe Tsxenple KOHTY3MM M TpPaBMbl y JIIONEH BO3HUKAIOT IpHU
130bITOUHOM jaBieHuu Gonee 100 xI1a. Bo3aMOXHBI pa3phlBbl BHYTPEHHHX
OPraHoB, coAepXaulux Goybloe KOJUYeCTBO KpoBM (ITeYeHb, celle3eHKa,
MOYKH), OPraHOB, HAMOJMHEHHBIX Ta30M (Jerkue, KHMIUEYHHK), OpraHOB,
UMEIOLLKX TTOJIOCTU, HATIOJHEHHBIC XXUAKOCTEIO (TOJIOBHOMU MO3T, MOYEBOH
Y XEMYHBINA MY3bIPh), a TAKKE MEPEIOMBbl KOCTei, BHYTpeHHHE KpOBOTeYe-
HUSl, COTPSICEHUE MO3ra ¢ IIUTeNIBHON IoTepeit cosHaHus. Bece 3T TpaBMbl
MOTYT NPUBECTU K CMEPTEIILHOMY MCXOHY.

Paguyc nopaxeHuss oOJIOMKaMH 34aHHH MOXET IPEBBICUTH PaIUyC
HEMOCPEICTBEHHOTO MOPaXeHHs YIApHOH BOJIHOM.

BosnyiHas ynapHasi BOJTHA AEHCTBYeT 4 Ha pacteHusd. [TonHoe moBpex-
JIleHHe JIECHOTO MaccHuBa HaONMIofaeTcst NMpY M30BITOYHOM HaBIeHHH Gojiee
50 xIa. JdepeBbst MpH 3TOM BHIPHIBAIOTCS C KOPHEM, JIOMAIOTCA M OTOpAaChI-
BaloTCs1, 00pa3yst CIIOLIHBIE 3aBAJIbl. MoJozbie epeBhsi 00Jiee YCTOMYMBEI,
4yeM cTapble.

4.2.3. DNeKTPOMArHUTHBIEC NOJIA M H3NTYy4eHHA

CrieKTp 2/1eKTPOMArHUTHBIX KOJNeGaHUI 110 YaCTOTe OXBATHIBAET CBBILIE
20 nopsiakos, ot 5- 107 go 10”' Tu. B 3aBHCHMMOCTH OT 3HeprHH $OTOHOB
€ro NnoJpasae/silioT Ha 061acTh HEMOHH3UPYIOIIMX U MOHH3UPYIOLINX HITY-
yeHUN. B rurreHH4YecKoil NpPakTHKe K HEHOHU3MUPYIOIIMM H3TYYEHUSIM
OTHOCST TaKXe 3JIEKTPUYECKHe ¥ MAarHUTHLIE MO,

JiMrensHoe neiicTBME Ha YeNOoBeKa 3JEKTPOMArHUTHEIX IMOJEH Ipo-
MblieHHo# yacTtoThl (50 ') npyMBOAMT K paccTpoiicTBaM, KOTOpbIE Cy0h-
€KTHBHO BBHIPAXAIOTCS XanobaMyd Ha roJOBHYI0O OONb B BHCOYHOM M
3aThIJIOYHOI O0JACTH, BSUIOCTb, PACCTPOMCTBO CHA, CHMXEHHE IaMsTH,
NOBBILIEHHYIO pa3ipaXHUTeJbHOCTD, anaTuio, OOMM B cepiile, HAPYIIEHUS
pUTMa cepaevdHbIX cokpalieHuii. Moryr HaGmoaarbes GYHKIMOHANBHBIE
HapymieHust B LIHC u cepneyHo-cocynncToil cucTeMe, a Takke U3MEHEHUS
B cocTaBe KpoBW. [109TOMYy HEOOXCNMMO OTPaHUYUTH BpeMsl MpeOGbIBaHNsA
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4eJIOBEKA B 30HE AICTBUSA MEKTPOMArHMTHBIX MOJIEH, CO3M1aBaeMbIX TOKaMU
MPOMBILIVIEHHOM 4acTOThI HanpspkeHueM Bhiie 400 kB.

Ilpedeavro donycmumsie 3HQUeHUS HANPANCEHHOCMU DIEKTPUYECKOTO U
MarHuTHoro nojeit yacroroit 50 'l B 3aBUCHMOCTH OT BpeMeHH NpeObIBaHUA
B HeM ycraHasiuaoresa 'OCT 12.1.002—84 u CanlluH 5802—91.

Dnexrpuaeckue nois (DII). [IpeOriBaHKE B 3TEKTPHYECKOM IOJIE Yyac-
toroit 50 I'l, HanpsXXKEHHOCTHIO 10 5 KB/M Homyckaercss B TedeHHE BCETro
pabouero nHs. JomyctuMoe Bpems npebuiBaHust 7' (1) B DI, HampskeH-
HocThio E cBeiuie 5 o 20 kB/M shuncnsior nmo ¢opmyne 7= (50/FE—2)4.
Jonycrumoe BpeMsi MOXeT ObITh pealn30BaHO OXHOPA30BO WIM IPOGHO B
TeyeHUe paboyero JHa. B ocransHoe paGouee BpeMst HanpskeHHOCTh DI
He nomkHa npesbnuats 5 kB/M. Tpu Hanpsokennoctu DI 20...25 xB/m
BpeMs MpeOhIBaHMS TePCOHAIA B 3TOM 30HE He OJDKHO MpeBbIIaTh 10 MuH.
[IpeaenbHo nonycTuMoe 3HayeHHe HanpskeHHoctd DI ycranasnusaercs
paBHBIM 25 KB/M.

BrnusiHue 311 yactoToit 50 'l B yc/IOBHSX HAaceNEHHBIX MeCT (BHYTPH
XWIbIX 30aHUIA, HA TEPPUTOPUHU XWION 3aCTPONKH U T. I1.) OTpaHUYHBAETCS
CH 2971—84. B kayecTBe MpeAelbHO AONYCTHMBIX NPUHATHI CIEIYyIOLIME
3HAUEHUS HaNpPSKEHHOCTH 3JeKTpudeckoro nons (kB/m):

— BHYTPM XWIBIX 3naHuii — 0,5;

— Ha TEPPUTOPUU XKUJION 3aCTPOHKU — 1;

— B HAaCEJECHHOH MECTHOCTH, BHE XWJIOH 30HBI (TIPUIOPOHHBIE U
3eJIeHble 30HBI, KYPOPTHI, 3€MJIM MOCEJKOB rOPOJCKOro THIA U T. I1.) — 5;

— Ha y4acTKax nepeceyeHust BO3MYLIHbIX JIMHUN ¢ aBTOMOOUIBLHBEIMU
noporamu I—IV kareropum — 10;

— BHe HaceNeHHON MeCTHOCTH (HanpUMEp, CEIbCKOXO3SACTBEHHbIE
yroabsi) — 15;

— B TPYAHOAOCTYTIHOH MECTHOCTH M HAa Y4YacTKax, CIIELUATbHO BBHITO-
POXEHHBIX UL UCKIIIOUEHUS AocTyna HacemeHus — 20.

BosaeiicrBue anexmpocmamuyeckozo noas (SCIT) Ha deoBexa CBSI3aHO
¢ MpOTEKaHUEM 4Yepe3 Hero ciadboro Toka (HECKOJIbKO MUKpoammep). Ipu
JTOM 3JIEKTPOTPAaBM HMKoraa He HabOmonaerca. OIHAKO BCIENCTBHE pe-
(rexTOpHOMN peakluy Ha TOK (pe3Koe OTCTpaHeHHE OT 3apsKEHHOTO Tesa)
BO3MOXHA MeExXaHUYeckash TpaBMa OT yAapa O PSIOM pacroioXeHHbIe
SJIEMEHTBI KOHCTPYKLMi, MageHue ¢ BBICOTHI U T. I.

K 3CIT Hanbonee yyscreurenstbl LLHC, cepneyHo-cocyaucras cucre-
ma, aHanu3satopsl. Jlionu, padoraroiuue B 30He geiictsus DCI1, xanyorcs
Ha pasapaxyuTeJbHOCTb, FOIOBHYIO 60JIb, HApYIIIEHHE CHA U AP. XapaKTepHbl
cBoeobpasHble «(obun», 00yCIIOBIEHHBIE CTPAXOM OXHIAEMOro paspsia,
HEYCTOWYMBOCTh MYJIbCa M apTEepUATIbHOTO NaBIeHus. Jonycmumsie yposHu
HANPAXCeHHOCMU 3NEKTPOCTATHUECKUX Nojieit ycranasaupatorcest o ['OCT
12.1.045—85 B 3aBMCHMOCTH OT BpeMeHU MpebbIBAHUS MEPCOHAIA HA
pabouux Mecrax.

ITpenensHo fOMycTHMOE 3HAYEHHE HATIPSAXKEHHOCTH JIEKTPOCTATHYE-
ckux noneit (£, ycraHaBnusaercsi paBHbiM 60 kB/M B Teyenue 1 4.
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TIpM HampsXeHHOCTH 3JEKTpOCTaTMYeCKUX noneit meHee 20 kB/M
BpeMs nmpeobiBaHus B DCII He pernaMeHTUpyeTcs..

KpoMe TOro ycraHOBIEHBI NOIYCTHMble 3HAU€HHUS HANpPsSKEHHOCTH
ACII ¥ MIOTHOCTH MOHHOIO MOTOKA JUIA MepcoHana noacraHuuit u BJI
MOCTOSIHHOIO TOKA YJIBTPABbICOKOTO HATIPSIXKEHUSI CAHUTAPHBIMU HOPMaMU
6032—91. .

Marusmasie noas (MII) Moryr ObIThb MOCTOSHHBIMU, UMINYJIBCHBIMH,
nepeMeHHBIMH. CrerneHb BO3NEHCTBMSA MarHUTHOTO TNOJISI Ha paboyMx 3a-
BUCHT OT MAKCHMAJIbHOM HaNpsIKeHHOCTH ero B paboyeit 3o0He. Kakux-mubo
CYOBEKTHBHBIX Bo3meicTBUil octosiHHBe MIT He BBI3HIBAIOT.

Ipu neiicrBum nepemenHbix MIT Habmoga0TCA XapaKTepHbIE 3pUTENb-
Hble olnyiieHus, ¢ocdeHbl, KOTOphie UCYE3AI0T B MOMEHT IpeKpalieHus
BO3JAEHCTBHUSA.

B ycinoBusx xpoHuyeckoro Bo3neictsusi MI1, npeBnlllaoiux npeaeib-
HO IONyCTHMBbIE YPOBHH, MOTYT HabMOIAThCS HAapylleHUst GYHKLUA HEpB-
HO#, CepAeYHO-COCYINCTON M NbIXaTeIbHOW CHCTEM, ITHILEBAPUTETBHOTO
TpakTa, M3MeHeHUs B Kposu. [Ipu sokanrbHoM BoszeiictBuuM MIT (vaie
BCEr0 Ha PYKH) NpOSBIseTcd OILylIeHUe 3yAa, OIeMHOCTh ¥ CUHIOINHOCTD
KOXHBIX TOKPOBOB, OTEYHOCTh U YTUIOTHEHUE, a HHOTIa OPOTOBEHHE KOXH.

B cootsercteuu ¢ INOY 1742—77 nanpawcennocme MII Ha pabouem
MecTe He LOMXHa Nnpepbimarh 8 KA/M. HanpsikeHHocts MIT nunuu anexr-
porepenayu HanpskeHueM a0 750 KB o6braHO He npesbimaet 20...25 A/Mm,
YTO He MpeICTABJISET ONMACHOCTH VIl YeoBeKa.

Pansosoianbl. BoJIblyIo YacTh CMEKTPa HEMOHU3UPYIOIIMNX 31EKTpOMAr-
HUTHBIX uanydeHuit (BMH) cocrapasior paguosonns! (3 T'u...3000 I'Tm),
MEHBILIYI0 4acTh — KoJeGaHus ONTUYECKOro NuanazoHa {MHGpakpacHoe
(UK), sunumoe, ynsrpaduonerosoe (YD) nanyyenne). B 3asucumoctu or
YACTOTHl 3AEKTPOMATHUTHOIO U3JIy4eHHs TKAHM OpraHu3Ma IpOsBISIOT
Pa3IMYHbIe 2TEKTPUYECKUE CBOMCTBA U BelyT ce6s KaK MPOBOIHMK UM KaK
JIM3IEKTPHK.

B 3aBHCHMMOCTH OT MecTa Y ycaoBuil Bosaeiicteus DMMU pagmouacror
pa3IMyaloT 4eThIpe BUAa obiydeHus:: mpodeccHoHanbHoe, HENpodeccuo-
HajbHOE, 061yyeHKe B ObITY U B JIeUeGHBIX LIeNsX, a 10 Xapakrepy obnyye-
HUst — ofllee U MEeCTHOE.

CreneHb M xapaktep Bosneiictsuss SMMU pagnoyacror Ha OpraHusm
ONPENENAIOTCS TUIOTHOCTBIO NTOTOKA 3HEPIMM, YacTOTOH U3JTyYeHUs, Tpo-
JOMKUTENBHOCTBIO BO3NEHCTBUA, PEXUMOM oOJydyeHUs (HENpephIBHLIN,
MpepBIBUCTBIA, UMIYJIBCHBIN), pasMepoM 061y4aeMod MOBEPXHOCTH, WH-
AUBUAYAIbHBIMM OCOOEHHOCTSIMM OPTAHU3MA, HAIMYUEM COIMYTCTBYIOLUMX
(dakTopoB (MOBBILIEHHAS TEMIEPATypa OKPYXAIOlIero BO34yXa, CBbILLE
28°C, npuCYTCTBME PEHTTEHOBCKOTO U3TYYEHHS ).

Buonornyeckue s3¢ddextrl oT BosaeicTBuss DIMMH MOIyT nposBIsTbHCS
B pasAM4HOil dopMe: OT HE3HAYUTEIBHBIX CABUIOB B HEKOTOPBIX CHCTEMAX
OPraHM3Ma JI0 Cephe3HBIX HapylleHuii B uenoM. CeacTBUEM MOMNOLEHUS
yHeprun DMMU opraHu3MoM yenoBeka sBisieTcs Temnoson agdexr. Haun-
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Hasi ¢ HEKOTOPOTO Tpe/ieNa, OPraHU3M YeJOBEKA HE CIIPABIISAETCS C OTBOAOM
TEIUIOTHI OT OTHEJIBHBIX OPTaHOB M TEMIIEPATypa MX MOXET MOBHIMIATHCH.
Bospeiicteue DMU ocobGeHHO BpenHO WIS TKaHe# co cnaGopasBUTOl
COCYNMCTOH CHCTEMOH WIM HENOCTATOYHBIM KpoBooGpalieHueM (IIasa,
MO3r, MOYKH, XeNYIOK, XKeTYHbIi ¥ Mo4eBoil My3biph). O6nyyeHue a3
MOXET NMPUBECTH K NOMYTHEHHUIO XpYCTATHKA (KaTapakTe), a TAKKe BO3-
MOXHBI OXOIM poroBULBI. PasBUTHME KaTapakThl ABISETCS ONHMM H3 He-
MHOTHX HeOoOpaTHMbIX NopaxeHWil, BbI3biBaeMelXx DMMUM pammouactor B
auanasoxe or 300 MI'u go 300 I'Tu nipu mroTHOCTH oToKa 3Hepruy (ITT1D)
cbie 10 MBr/cM>.

IMpu mmurensioM neiictBur DMU pasTMyHBIX AXAMA30HOB IVTHH BOJH
U yMepeHHOH uHTeHcHBHOCTH (BhIwe IT/IY) Bo3MOXHBI paccTpoiicTBa B
IHHC, a taxxe HapyleHHss OGMEHHBIX MPOLIECCOB M M3MEHEHHE COCTaBa
KpoBH. [T03TOMy MOryT TOSIBUTBCSI TONIOBHBIE 60JTH, M3MEHEHHE APTEPHAITh-
HOTO [aBICHMA, CHHXEHME IyJIbCca, M3MEHEHHE B CEpHEYHON MBILILE,
HEPBHO-TICHXHYECKHUE PAacCTPOMCTBA, 6bICTpOE pasBUTHE yroMIeHus. MoryT
HabI0faThCA BBINANEHHE BOJIOC, JOMKOCTh HOITEH, CHIDKeHUe Macchl. Ha
PaHHeH CTalV} HAPYIIEHUA HOCIT 0OpaTHMBII XapaKTep, HO B AANbHeHIIEM
IIPOMCXOOHUT CTOMKOE CHIXEHHE PaboTOCOCOGHOCTH.

B cnydae apapuitHbIX cuTyaumit Bosneiicreue DMH composoxmaercs
CEPAEYHO-COCYAMCTRIMM PACCTPOMCTBAMM C OOMOPOKAMH, pe3KMM yJarie-
HUEeM IYJIbCA U CHUDKEHUEM apTepHaNbHOIO JABJICHMS.

Hopmuposanue IMH paduowacmomnozo duanasona NPOBOIUTCA IO
T'OCT 12.1.006—84 u CanlluH 2.2.4/2.1.8.055—96. B ocHOBY rurueHuye-
CKOTO HOPMHPOBaHMS IOJIOXEH MPUHLMI ACHCTBYIOLIEH HO3BI, YIHTHIBA-
IOLIEH 3HEPreTHYECKYIO Harpys3Ky.

B nuanasone yacror 60 xI'wr...300 MI'y unTeHCHBHOCT DMU BRIpaxa-
€TCA MpENENBHO NONYCTHMON HAMPSAXEHHOCTHIO 3JeKTpudYeckoro Fpp u
MarHUTHOTO Hpy noneif. IToMMMO HanpsKeHHOCTH HOPMUPYEMOH BETHYM-
HOM SIBJISIETCA IONYCTHUMAs SHEPreTHYecKas Harpyska ajeKrpudeckoro DH g
1 MarHutHoro OHy noneit. DHepreTHyeckas Harpyska, co3naBaeMas 3JeK-
TpUYecKUM noseM, papHa DHy;= E? - T, a MaruuTHeM — DHy= H? . T,
rae T — Bpemsl BO3/IeHCTBHS, Y.

MakcuManbHbie 3HAYEHHS SHEPIETHYECKON HATPy3KH 3IEKTPHYECKOrO
nons coctapistior 20 000 B? - u/m’, a MarnutHOTO MOMA 200 A’- W/M?, a
MakcHMaibHble HanpskeHHocTH OMMU coorseTcTBeHHO paBHBI Epg =
=500 B/M, Hpy =50 A/m.

B nuanasone vacror 300 MT'wx...300 ITu unrencusHocts DMHU pagmo-
YaCTOT XapaKTepu3yercsl INIOTHOCTHIO 1oToKa 3Hepruu (II1D). DuepreTu-
YecKas Harpyska IIpelcTaBIfeT co0oi mpou3sBeleHHe IUIOTHOCTH MOTOKa
3HEPTUH 1071 Ha BpeMs ero BosaercTBust SHpps = IO - T. IlpenensHo
nomyctumas BeuyrHa IO, anekrpoMarHuTHOro oM onpeensiercs no
dopmyne ITIBny = &k - DHnns/ T, tne k — ko3 duuueHT ocnabneHus 6uo-
Joruyeckoit 3¢GeKTUBHOCTH, paBHbIil: | IUIS BCeX CIyyaeB BO3NEHCTBHUS,
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UCKIIoYast obnydeHue OT BPALIAIOHIUXCS M CKAHMPYIOLIMX aHTEHH, 10 —
JUTSL CTy4yaeB obJIydeHusl BPAILAIMMUCA W CKaHNPYIOLIUMU aHTEHHAMHU,
DH s — NpeAeNbHO AONMYCTUMAs IHepreTyeckas Harpyska, paBHas
2 Br - u/M?, T — Bpems npeGbiBaHUsA B 30He OONMydeHNs 3a pabouyio CMEHY, 4.

Bo Bcex cnyuasx MakcumantsHoe 3HayeHue I3y He HOMXiio MPEBbI-
wath 10 Br/M%, a npu JIOKATLHOM OBIy4eHHH KUCTeH PyK — 50 Br/M>.

Mudpaxpacuoe wznysenwe (UK) — yacte DMMU ¢ piuHOM BOJHBI OT
780 uM mo 1000 MKM, SHeprHs KOTOPOTO MpH MOIIOLICHWH BEIIECTBOM
BBI3BIBAET TerutoBoii addexr. C yyeToM ocobeHHocTed GHONOrHYECKOro
neticrus UK-ImManasoH cHeKkTpa IOAPasgesisiioT Ha TpH obmactu: UK-A
(780...1400 M), UK-B (1400...3000 um) u UK-C (3000 1m...1000 MKM).
Hau6onee akTuBHO KopoTKoBonHoBoe MK-uanyyeHune, Tak Kak OHO obna-
jaeT HaubosblIeit 3Heprueil HOTOHOB, CIIOCOGHO my0oKo NPOHHKATh B
TKaHW OPTaHM3Ma M MHTEHCUBHO MOIJIOIIATHCS BOIOH, colepxaileics: B
TKaHSX.

Haubonee mopaxaeMble y YelOBEKa OpraHbl — KOXHBIH INOKPOB #
opraHbl 3penus. IIpd OCTPOM IMOBPEXAEHHM KOXH BO3MOXHBI OXOTH,
pesKoe pacllMpeHHe KaIWULIPOB, YCWICHHe TUIMEHTAlHH KOXH, IpH
XPOHMYECKOM OOIyYeHHM N3MEHEHHUE TUTMEHTALMA MOXKET OBITH CTORKUM,
KpAcHBIi LIBET UL Y paboyMX — CTEKIONYBOB, CTANEBAPOB U Jp.

K. ocTpbIM HApYILEHUSIM OpraHa 3peHHsi OTHOCUTCS OXOT M IIOMYTHEHNE
POTOBMIIE M XpycTannka. KopoTKoBolHOBas 4acThb UK-n3nyyeHUs] MOXET
(OKYCHPOBAThCSL Ha CETYATKE, BHI3bIBAS €€ MOBPEXACHHUE.

BoaMmoxuo Bosnelictane UK-uanydyeHus Ha ApyrHe CUCTEMBI M OpIaHbl,
B YACTHOCTH HA OOMEHHBIE TIPOLIECCH B MHOKApJe, BOTHO-3/IEKTPOIHTHBIN
GajaHC B OpPraHM3Me, Ha COCTOSIHME BEPXHUX IbIXaTeJbHBIX nyreif, He
ycKmioyaoT myraredHoro agdexra UK-obmyueHus.

Hopmupoeanue VUK-uanydeHus: OryLIECTBIAETCA NO MHTEHCHBHOCTH
JIOTYCTAMBIX CYMMApHBIX TOTOKOB M3/IyYeHHs C Y4eTOM MIMHBI BOJHEL,
pasmepa O6JTy4aeMoli IUIONIANM, 3ALUATHBIX CBOMCTB CIELIOCXKB U
TIPOIO/IKUTENBHOCTH AENCTBUS Goltee 50 % cmenn1 B coorsetscTBUM ¢ TOCT
12.1.005—88 u CanlluH 2.2.4.548—96.

Buaumoe (CBeTOBOE) H3TyYeHHe — AUANa3soH 3E€KTPOMAarHUTHBIX KOJIC-
Ganuit or 780 mo 400 HM. ManyyeHue BUAMMOTO AMAMNAa30HA IPU BBICOKUX
YPOBHAX 3HEPIHH TOXE MOXET MPEICTAB/IATh ONACHOCTh UL KOXH 1 1a3.
TTy/bcallMy SIPKOTO CBETA BBI3BIBAIOT CYXEHUE noJeil 3peHus1, yXyalaoT
3peHue, ob1IyI0 paboTOCHOCOGHOCTD, OKA3bIBAIOT BIMAHUE Ha ITHC. Cse-
TOBOI UMITYJIEC GOJIBIION 3HEPTHM IIPUBOLHUT K OXKOraM OTKPBITHIX Y1ACTKOB
Te1a, BPEMEHHOMY OCNEIUIEHMIO MM OXOraM CeTYaTKH a3 (HampuMep,
CBETOBOE MITY4eHME SIePHOTO B3phiBa). MuHMManbHas oxoropas No3a
CBETOBOTO U3TydyeHHs Konebnetcs oT 2,93 no 8,37 IIx/(cM’ - c) 3a Bpems
muraresHoro pednekca (0,15 c). IloBpexaeHue ceTYATKH MOXET NPOUC-
XONUTb TIPH UIMTEIHHOM BO3NEWCTBUU CBETA yMepeHHO} MHTEHCHMBHOCTU
rony6oit yactu crektpa (400...550 HM), 0Ka3bIBAIOLIEH Ha CEeTYATKY Clely-
¢buyeckoe HOTOXMMUYECKOE BO3JCHCTBHE.
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Hanyyenue sunumoro u UK nuanazona moxer NPUBOIUTD K MCTOLLIE-
HUIO OOMEHHBIX IPOLIECCOB, OCOGEHHO K U3MEHEHHSAM B CEpIeIHOM MBILLIIE
C pa3sBUTHEM aTepOCKIEPO3a.

Yastpadgmonerosoe uanysenne (YOU) — criekTp DMMU ¢ munoit Bon-
Hbl 0T 200 10 400 HM. ITo GronornueckoMy sdpeKTy BhAENAIOT TpH obnacTu
YOU: YOA — ¢ guHoit BonHs! 400...315 M, oTIHyaetcs CPaBHUTEJIBEHO
cnabbM GuonornueckuM aeiictsueM; YOB — ¢ ummHoit BosHbI 315...280 HM,
CIOCOOCTBYET BOHMKHOBEHHMIO 3arapa, a TAaKKe 3allUTe MaJbliedl oT
3abonesanus paxuroM; YOC — ¢ anuHoit Bonusr 280...200 HM, aKTHBHO
AeiACTBYeT Ha GeNKM W XUpHI, obnamgaer BBIPDAXEHHBIM GaKTepHIIHIHBIM
(06€e33apaXUBAIOIIMM) JCHCTBHEM.

Y®MU cocrapnsier NpUMEPHO 5 % IIOTHOCTH TIOTOKA COMHEYHOIO W3-
Jy4€HUS U ABNIACTCS XKU3HEHHO HEOOXOOUMBIM (PaKTOPOM, OKA3BIBAIOILIAM
61aroTBOPHOE CTUMYIIUPYIOLIEe IeHCTBHE HA OPIAHM3M. Y®-06ayyenne
MOXET INMOHUXATh YYBCTBUTENBHOCTh OPraHM3Ma K HEKOTOPBIM BPEIHBIM
BELLECCTBAM M3-32 YCHJICHUS! OKMCIMTENBHBIX MPOLECCOB B OPraHM3Me U
Gonree GbICTPOro BhIBENECHMS sia (HAMpUMep, MapraHua, PTYTH, CBUHLA).
OntuManbubie 10361 YOUW akTHBH3HPYIOT H€ATENHHOCTD cepaua, obMeH
BELLECTB, MOBBILIAIOT aKTHBHOCTb (PEPMEHTOB IBIXAHMS, YIYYILAIOT KPOBe-
TBOpeHye. ONHAKO 3arps3HeHNe aTMocGhephl GONBIINX TOPOLOB MOHUKAET
ee mpo3payHocThb 1151 YOU, orpaHuymBas ero 61aroTBOpHOe BIMAHME HA
HaceJIeHye.

Y®U ucKyccTBEHHBIX MCTOYHUKOB, HATPHMED, 3JEKTPOCBAPOYHBIX JIYT,
T1a3MOTPOHOB MOXET CTaTh MPUYUHOM OCTPBIX M XPOHUYECKUX NMpodeccH-
OHANbHBIX NiopaxeHui. Haubonee ysa3sumbiM oprasom wis YOU asnsercs
IJ1a3, 0COBEHHO CTPalaeT POroBUIIA U CIU3UCTAA 060/04Ka. OCTphle nopa-
KCHUA 7143 HAa3BIBAIOTCA 3MeKTpoodTanbMueif. 3aboneBaHne MposIBIAeTCs
OLIYLIEHMEM [OCTOPOHHEro Tela WIM MecKa B IIa3aX, CBETOGOSI3HBIO,
cresoteueHHeM. K XpoHHYeCKnUM 3a601eBAHMAM OTHOCST BOCTIAJIEHUE CIIH-
3UCTOI OGOMOYKH (XPOHHYECKMII KOHBIOHKTUBHT), BOCTIANEHUE Kpas BeK
(6niedbapuT), noMyTHeHHe XpycTaanka (xarapakra). PoroBuia rnasa Hau6o-
JIe€ YYBCTBUTE/IbHA K U3TYYEHHUIO IUTMHOM BOHBI 270...280 HM, Haubonbiee
BO3/ICHCTBME HA XpyCTATNK okasbiBaer YOU B amanazone 295...320 Hu.
BoamoxHocTb HeratuBHOro neiicteus Y®A Ha CETYATKy HEBENINKA, OTHAKO
He UCKIIIOYeHaA.

Bosneiicteue YOU na koxy moxer npoTekath B ¢opMe oCTporo
BOCNIATICHUS. KOXU C TOKPaCHEHHEM, MHOTZAa OTEKOM M 0bpa3oBaHUEM
My3bIpeit. MOXeT MOOHATBCA TeMNepaTypa, MosSBUTHCS 03HO0, roji0BHAA
bonb. Ha koxe nocne unTeHcuBHOrO YM-061y4eHMs pasBUBaeTCs CHIbHAs
MUrMEHTALMA U wenyueHue. JnurensHoe Bosneiictene YOUW npuBogut K
CTApEHUIO KOXH, K Pa3sBUTHIO paKa KOXH.

Komb6unuposanHoe neiicteue YOU u BPEIHBIX BELIECTB MOXET IpH-
BECTH K (POTOCEHCHOMIN3ALNM — MOBBILIEHHON YYBCTBUTENBHOCTH opra-
HHU3Ma K CBETY C Pa3BUTHEM (DOTOAUIEPTUYECKUX PeaKIIHif.
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Tuzuenuueckoe nopmuposarue YOU B Mpou3BOICTBEHHbBIX MOMEIICHUAX
ocywectsisiercss o CH 4557—88, KoTopbie yCTaHABIHBAIOT JOTMYCTUMBIE
[LTOTHOCTH ITOTOKA U3TYYEHHS B 3aBUCHMOCTH OT JUIMH BOJIH MpH yCIOBUH
3aIUUTHI OPraHOB 3pEHUs U KOXH.

JlonycTuMas uHTeHCHBHOCT YOU 115 pabounX MpH HAIMYMM He3a-
HIMIIEHHBIX YYaCTKOB IOBEPXHOCTH KOXH HE Gonee 0,2 M* (uuo, Lues,
KHCTH PYK Y JIp.), oblLIel MPOIODKUTEILHOCTBIO BO3NEHCTBUSA UITydEHUS
50 % paboueil CMEHBI | JUIUTEIBHOCTH OXHOKPATHOTO 06JydeHHUsl CBBIIIE
5 MMH U 6onee He JOMXHO mpeBbruars 10 Br/M’ mis obnactn YOA u
0,01 Br/M* — st obnactn YOB. V®C npM Takux YCIOBUAX HE JOIYCKa-
0TCS.

Tpu KCIIONMB30BAHMH CIEMATIBHOM OIEXIBI ¥ CPEICTB SALINTEI LA U
PYK, HE IPONYCKAIOLIUX HUTYYEHHE (KoXa, TKaHH C TUIEHOYHBIM OKPbITHEM
W T. I.) ZOMYCTMMasi MHTEHCUBHOCTb OOJIydeHHUS B obnactu YOB +YOC
(200...315 HM) He JI0JDKHA NPEBLIIATH 1 Br/M.

Jlazepnoe manysenue (JIA) npencrasisier coboit ocobrii Bux OMH,
reHepMpyeMoOro B AWara3oHe LIUH BOJH 0,1...1000 Mxm. Ormnume JIU ot
apyrux sunoB DMH 3axmoyaercs B MOHOXpOMATHIHOCTH (cTporo ogHOMI
JUIMHBI BOJIHBI), KOTEPEHTHOCTH (BCE MCTOYHMKM M3y4EHUS UCITYCKAIOT
2JIEKTPOMArHUTHbIE BOJIHBI B OJIHOM ¢a3se) ¥ ocTpol HATIPABIEHHOCTH JIy4a.
TIpu olieHKe GUOTIOTHYECKOrO JEHCTBHA JIN cnenyer pa3iuyarh NpsMoe
(3aKTIO4EHHOE B OTPAHUYEHHOM TENECHOM yIJI€), paccestHHOe (OT BELLECTBa,
HaXoMsAIErocs B COCTaBe CPElbl, CKBO3b KOTOPYIO TPOXOIHT Ja3epHBI Ty4),
3epKa/IbHO OTpaXeHHoe (MOX YIIOM, PaBHBIM YLy NafeHUsT UIyUeHHUs),
nuddy3Ho oTpaxeHHoe (TT0 BCeBO3MOXHBIM HalpaBIeHUsIM).

Crernienp Bo3neiicrsust JIM Ha opraHH3M YejoBeKa 3aBUCHT OT MHTEH-
CHUBHOCTH WATYYeHMUs, JUTMHBI BOJNHEL, JUIMTEIBHOCTA MMIIY/IbCA, YacTOTH
TIOBTOPEHHS HMITYJICOB, BPEMEHH BO3JICHCTBHS, & TAKXKE OT 61 0JIOrMYECKUX
¥ GU3MKO-XMMUYECKHX OCOBEHHOCTEH 06JIyyaeMBIX TKaHE# W OPraHoB.
DdeKThl BO3NEHCTBUSA ONPENENAIOTCH MEXAHUSMOM paaumozeiicreus JIN
¢ TKaHSMH (TeTsIOBOM, (HOTOXMMHYECKHIA, yIapHO-aKyCTU4ECKUH, CBETO-
BOro mamieHus ¥ Ip.). JlasepHoe MamyyeHue NEHCTBYET U30KpaTeNbHO Ha
pa3NMYHbIE OPraHbl, BBUIEIAIOT JIOKAIBHOE H obIee NOBpeXIeHWE opra-
HHU3MA.

[Ipu o6ayyeHMM I71a3 JIETKO MOBPEXIAIOTCS M TEPSIOT MpO3payHOCTh
POTOBHIA M XPYCTAIMK, NIPHYEM HAarpeB XpycTainka NpUBOONT K 0Opaso-
BAHMIO KaTapakThl. B CNEKTPUILHOM JMANa3oHe 0,4...1,4 MKM OIacHOCTb
JUTSL 3peHMs PE3KO BO3pacTaer, TAK KaK UL STUX [UIMH BOJIH OIITHYECKHE
cpelbl 171232 CTAHOBSATCS MPO3PAYHBIMH. TIpu moBpeXIeHHH CETYATKH MOTYT
TIPOMCXOMMTh BPEMEHHBIE HapyWIeHUs, THIA OCNeIUIEHHsT OT BBICOKOM
SIPKOCTH CBETOBO# BCIBILKH, ¥ TOBPEXICHHA, COTPOBOXIAIOIIKECS pa3-
pyLIEHHEM CeTYaTKu B (opMe TEPMHIECKOro oXora ¢ HeoOpaTMMBIMHU
[TOBPEXIEHMAMM WIM B BUIE B3pbIBa 3€peH NMUIMEHTA MeaHuHa, pUYeM
CHJIa B3pbIBA TAKOBA, YTO 3¢pHA MUTMEHTA BBIOPACHIBAIOTCS B CTEKIOBUIHOE
teno. [Ipu noBpeXIeHHH CeTYaTKH NIPOUCXOIUT HeobpaTHMoe HapylleHHe
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SPEHHI, TaK Kak T KJIETKH He BOCCTaHABIMBAIOTCS. CTeneHpb oBpexXIe-
Hus panyxHoi 06004k JIW B 3HAYMTENBHOM Mepe 3aBUCHT OT ee OKDAacKH.
3eneHble U ronyGble r1a3a Goee YI3BUMBI B CPaBHEHMH C KapUMU.

HNospexnenue koxu Moxer 6bITh BbizBaHO JIW MOGOH IIMHB! BOTHEL
B CrieKTpatbHOM AuanasoHe 180...100 000 um. IMpu Bosmeitcteuu JIU B
HETIPEPLIBHOM  PEXUME NPEOOIafaloT B OCHOBHOM TEILIOBBIE 3(heKTHI,
CIENCTBUEM KOTODBIX SIBJITIOTCS CBEPThIBAHUS O€jKa, a TpU GONBUIMX
MOUIHOCTAX — UCTIapeHHe OUOTKaHH. ITOBpeXNEHMS KOXHM MOIYT GbITh
Pa3TUYHBIMU: OT NOKPACHEHHS IO MOBEPXHOCTHOIO OOYIIMBAHMUS i 06pa-
30BaHMS IIyOOKMX NedeKToB Koxu, ocoOGeHHO Ha NUTMEHTUPOBAHHBIX
y4acTKax (pOaMMBIE MATHA, MECTA C CUTLHBIM 3arapom).

JIN ocobenHo nanbHeil MHdpaKpacHo# o6aacTu (cBpimre 1400 HM)
CTIOCOGHO ITPOHUKATh Yepe3 TKAHU Tela Ha 3HAYMUTENBHYIO DIyOUHY, ITOpa-
Xad BHYTpEHHMe opraHel. Hampumep, npsiMoe obiyyenue moBepxHocTH
OpIOLIHOM CTEHKH BBI3BIBAET MIOBPEXIECHUE NeYeHM, KUIIEYHUKA U IPYTUX
OpraHoB, a NpH OGIYYEHNH TOIOBBI BOSMOXHBI BHYTPHYEPEITHEIE KPOBOH3-
JUSHUA.

O6uiee Bosaeitctsue JIU (muddysuo OTPaXEHHOTI0) MOXET NPHBOIUTD
K Pa3IMYHBIM (GYHKUMOHATBHBIM HAPYIEHUSAM HEPBHOI, CepIeYHo-Ccocy-
HACTOH CHCTEM, XeNe3 BHYTPEHHE! CEKpelHH, apTepUaIbHOIO JABJIEHUSI,
YBEJIMYCHUIO YTOMJIIEMOCTH, CHUKEHMIO PabOTOCIIOCOGHOCTH.

I’uzueyuuecxoe HOpMUpoearue ./la3€pl'l020> usnyyenusn IIPpOBOAUTCS IIO
CanlluH 5804—91. IIpenensHo DomycTHMBIe yposu# (IIOY) JIN ycranas-
JMBAIOTCA U1 [BYX YCJIOBUI MATYYEHHUS] — OMHOKPATHOIO M XPOHHYECKOTO,
A1 TpEX AnanasoHoB UIUH BoH: 180...380 1w, 380...1400 HuM, 1400...100 000 HM.
HopmupyembiMu napamerpamu sBnsioTcs sHepreTuyeckas sxcnosuius (H)
1 o6yyeHHocts (E). TIAY JIH cywecrsenno PA3TNYAIOTCSA B 3aBUCUMOCTH
OT JUIMHBL BOJHBI, JJTUTEJIBHOCTH OJMHOYHOTO MMITY/IbCA, YACTOTHI CIIENO-
BaHHs MMITYIECOB M JUIMTENIBHOCTH BO3AEHCTBUS. YCTAHOBIEHBI PasTHYHEIE
IAY nas ma3s (poroBuibl u CEeTYaTKKH) U KOXH.

B coorsercrein ¢ TOCT 12.1.040—83" 110 cTemeHH onacHOCTH re’Hepu-
PYEMOTO U3Ty4CHHUI 1a3€Pbl ITOAPA3NEIAIOTCS Ha YeThpe Kinacea. K nasepam
I knacca oTHocAT MOMHOCTHIO Ge30macHbIe JIa3ephl, BBIXOAHOE U3ITyYeHHE
KOTOPBIX HE MPEICTABISET OMACHOCTH NPH 06 IydeHuH a3 U Koxwu. 1 kiace —
JIa3€pbl, BBIXOLHOE H3MY4EHHE KOTOPBIX MNPEACTABISAET OMACHOCTH IIPH
OGJIy4eHUH IJIa3 NPSAMBIM U 3€pPKATBHO OTPaXeHHbIM H3TydEeHUEM, Aud-
(bYy3HO OTpaXeHHOE MX UITy4YeHUe GEe30IAcCHO KAK IVl KOXW, TaK M s
rias. III kmacc — nasepsr, BbXomHOE U3JIyYeHUE KOTOPBIX IIPEACTABISIET
OTAacCHOCTL NpU OONYYEHHH IJ1a3 NPAMEIM, 3EPKATBHO OTpaXeHHBIM, a
TaKxe NG Y3HO OTPaXEHHBIM U3TyYeHUEeM Ha paccrosHuu 10 cMm or
OTPAXAIOWIEH MOBEPXHOCTH M (WIM) KOXH NPH OBJIyYeHHH NpSIMBIM U
SCPKATLHO OTPaXEHHBIM My4YKoM. udy3Ho oTpaxeHHOE HITyYeHUEe He
TIPEACTABIISIET OMACHOCTH [UTS1 KOXU. DTOT KIIACC PACHIPOCTPAHSIETCS TONBKO
Ha JIa3epel, T€HEPUPYIOLIME H3Ty4eHHE B CHEKTPATBHOM AMAIA30HE
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380...1400 uM. IV Kinacc BKIIOYaeT Takue Jiasepbl, 1MddYy3HO OTpaXeHHOE
M3/TydeHHe KOTOPhIX MPEACTABIIAET ONACHOCTD VI IJ1a3 M KOXH Ha paccTo-
aHuu 10 cM oT oTpaxarouieil TOBEpXHOCTH.

4.2.4. Honunsupyonue H3Jy4eHns

B opraHmaMe 4eloBeKa MOHM3UPYIOLINE BO3NEHCTBUS BBIBIBAIOT LiE-
[IOYKY OOpaTHMBIX ¥ HeoOpaTUMbIX u3MeHeHUil. [TycKoBBIM MEXaHU3MOM
BO3AEICTBHS SIBJISIOTCS IMPOLECCH MOHU3ALMHU M BO3OYXIEHUS aTOMOB K
MOJIEKYJT B TKAHAX. BaxHy1o poib B (HOPMUPOBAHUM OHONOTUYECKHX 3¢-
¢exroB urpaior csoboxusie pamukanbi H u OH, koropbie o0Opa3yoTcs B
pe3yJbTaTe paquonu3a Bojbl (B OPraHM3Me Y€JTOBEKA CONEPXUTCS N0 70 %
Boxpl). O6nagasd BHICOKOM AKTMBHOCTBIO, OHH BCTYMAlOT B XMMHYECKHE
peaKLMH ¢ MOJIeKynaMH Gesika, pepMeHTOB U IPYTUX JIEMEHTOB 6Koorn-
yecKO# TKAHW, YTO MPUBOIUT K HapylIeHUIO OEHOXUMMYECKUX TIPOLIECCOB B
opraHusMe. B mpolecc BOBIEKAIOTCS COTHU U THICSYM MOJIEKYJ, HE 3aTpO-
HYTBIX M3JMydeHHeM. B pesynbTare Hapywaiorcsi OOMEHHEBIE IPOLIECCHI,
3aMeJUISIeTCs] M [IPEKPAIAeTcsl pOCT TKaHEH , BO3HHKAIOT HOBBIE XHMHYECKUE
COeIMHEHNS, HE CBOMCTBEHHBIE OPFaHNU3MY. DTO MPUBOAUT K HapyIIEHUIO
KU3HENESATENPHOCTH OTIENbHBIX GQYHKLUUIA OpraHoB ¥ CUCTEM OpraHU3Ma.
Mon BIMSHMEM WOHU3UPYIOUIMX M3ITy4eHMHA B OPraHHU3ME IPOUCXOAWT
HapylleHHe GYHKUNH KPOBETBOPHBIX OPraHoB, YBEJMIEHUE NIPOHUIIAEMO-
CTH ¥ XPYIIKOCTH COCYIOB, PACCTPOMCTBO XeIyIOYHO-KHILETHOTO TPAKTA,
CHUXEHHE COIPOTURJIIEMOCTH OPraHKU3Ma, €ro UCTOLLEHHUE, IEPEPOXKICHUC
HOpPMAJIBHBIX KJIETOK B 3/I0KAYECTBEHHBIE U JID. DddeKTH pa3BUBAIOTCA B
T€YCHUE pa3HbIX IIPpOMEXYTKOB BPEMEHU: OT ﬂoﬂeﬁ CeKyHI 10 MHOTUX YacoB,
JHEeH, JeT.

PanuaionHbie 3p¢eKTh NPUHATO JeUTh HA COMAaTHYECKHe U reHe-
Tueckne. ComaTuueckue 3(dekTsl mposBisiorcs B dopme ocTpoll 1
XPOHMYECKOM JIyueBoil GOJIE3HHU, JTOKATBHBIX JIyYeBbIX NoBpeXIeHM, Ha-
TIpMMeEp, OXOTOB, 8 TAKXE B BUJIE OTAATEHHBIX PeaKIMi OpraHn3Ma, TaKuxX
KaK JIefKO3, 37TOKAYECTBEHHBIC OIYXONM, paHHee CTapeHWe OpraHu3Ma.
I'eHeTHueckre 3B GEKTH MOTYT NPOSABUTHCS B MOCTAEAYIOUINX MOKOICHUAX.

OcTpble MOpPaXeHUs PA3BUBAIOTCA MpPY OXHOKPAaTHOM PaBHOMEPHOM
raMMa-oGyJeHMH BCEro Tejia Y NMOMIOUIEHHOM 03¢ CBbIIIE 0,25 I'p. Ipu
no3e 0,25...0,5 Tp Moryr Habnoaarscst BpeMEHHbIE U3MEHCHUS B KPOBH,
KOTOpbIe 6BICTPO HOPMAIH3YIOTCA. B HHTEpBae 103bl 0,5...1,5 I'p BO3HMKaET
YyBCTBO yCTa10CTH, MeHee deM Y 10 % O6Ty4EeHHBIX MOXET HabnoaaTeest
pBOTa, YMEpEHHbIE U3MeHeHHs B Kposy. [Tpu no3e 1,5...2,0 I'p HabmonaeTcs
ferkasi popMa OCTpO¥t JiyueBoil HonesHu, KoTopash IpOSBISIETCs PONOI-
KUTETbHBIM CHIDKEHHMEM 4HciIa JUMGOLUTOB B KPOBU (mumdonenueit),
BO3MOXHA PBOTA B NEPBbIE CYTKH Mocsie 06ryderuns. CMepTesbHbIE HCXOMIbI
He pErucCTpUpPYIOTCS.

Jyueeas 6oae3ny cpefHeill TAXECTH BO3HUKAET MNPU A03C 2,5..4,0 T'p.
[Mours y BCex B MEPBble CYTKM — TOIUHOTA, PBOTA, PE3KO CHUXACTCA
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COJIEpXaHUE JISHKOLMTOB B KPOBH, TOSIBJISIIOTCS TIOAKOXHBIE KPOBOU3IIMSI-
Husi, B 20 % ciyyaeB BO3MOXEH CMEDPTEIbHBIN HCXON, CMEPTD HACTYTaeT
yepes 2...6 Henenb nocne obaydeHus.

Mpu nose 4,0...6,0 T'p pasBuBaeTcs Tsxenas popMa JTy4eBoi 6onesny,
npuBonswas B 50 % ciyuyaeB K CMEPTH B TeyeHHe NepBoro Mecsua. I1pu
nosax, mpesbiiuatouiux 6,0...9,0 I'p, nouru B 100 % cnyuaeB kpaiiHe Taxenas
(opma J1ydeBoit GONE3HN 3aKAHYMBAETCS CMEPTHIO W3-3a KPOBOM3ITHUSIHUS
HJIM MHDEKIIHOHHBIX 3a60ieBaHUI.

[puBeneHHbIE JaHHBIE OTHOCATCS K CTYYasM, KOTHa OTCYTCTBYET Jieye-
Hue. B HacTosiluee BpeMst MMeeTCs S POTUBONTYYEBBIX CPENCTB, KOTOpbIE
TIpU KOMIUIEKCHOM JIEYEHUH TO3BOJIAIOT UCKITIOYHTS JIETATBHBINA HCXOM NIPH
nosax oxono 10 I'p.

Xponuueckas nyuesas 601e3Hs MOXET Pa3BUTBCS NPH HeIpepLIBHOM WIH
MOBTOPSIIOLIEMCS OOY4YEHUH B 033X, CYLIECTBEHHO HUXE TeX, KOTOpbie
BbI3BIBAIOT OCTPYIO opMy. Haubonee xapakrepHbIMU NPU3HAKAMH XPOHH-
YeCcKOH (OPMBbI ABISIOTCS M3MEHEHHS B KPOBH, HAPYLICHHUS CO CTOPOHBI
HEPBHOM CHUCTEMBI, JIOKATbHBIE NMOPAKEHUS KOXM, MOBPEXIEHUS XpyCTa-
JIMKa, CHUXXEHHE HMMYHUTSTA OpraHU3Ma.

CreneHb Bo3eHCTBHS PAIUALUM 3aBUCHT OT TOTO, SIBJSETCS obnyyeHue
BHEWHUM WUV eHympernum ([IpM MOMANAHUM PATUOAKTUBHOTO M30TOINA
BHYTPb OpraHusma). BHyTpeHHee oGnyyeHHe BO3MOXHO NMpH BIBIXAHUH,
3ar1aTelBAHUY PaIMOU30TOIIOB H MTPOHUKHOBEHUM MX B OPraHU3M YeJioBeKa
yepe3 Koxy. Hekoropele BellecTBa mormowaloTCs W HAKAIMBAIOTCS B
KOHKPETHBIX OpraHax, 4TO MPUBOJUT K BHICOKUM JIOKATBHBIM 103aM paiu-
auvu. Hanpumep, kansuuit, panuif, CTpoHLUHH HAKATIABAIOTCS B KOCTSIX,
M30TOIBI HOAA BBI3BIBAIOT MOBPEXIECHUE IUTOBUIHON XENE3BI, PeIKO3e-
MEJIBHBIE 3JIEMEHTBI — MPEHMYLIECTBEHHO OMYXOJNHU MevyeHu. PaBHOMepHO
pacnpenensioTCs U30TOMNbL LE3Us, pyOMINs, BBI3bIBAsI YTHETEHHE KPOBET-
BOPEHHS, [IOBPEXICHNE CEMEHHUKOB, ONYXOJIM MSTKUX TKaHe. [1pu BHyT-
peHHeM obiyyeHuu HaubGosee omacHbl anbha-NU3NyYAIOUIHE H3OTOIMbI
MOJIOHHUS U THTYTOHUS.

luzuenuueckasn peanamenmayus uonusupyrowezo uznyuenus OCYUIECTBIIS-
erca Hopmamu paguanmoHHoit 6esonacHocty HPB—99 (CanutapHbiMu
npaBuiamu CIT 2.6.1.758—99).

OcHoBHbIE 1030BbIE Mpenenbl 06IYYEHH s H JONYCTUMbIE YPOBHH ycTa-
HaBJIMBAIOTCA TSl CIEAYIOUMX KATeropuil o6/1ydaeMbIX JTHLL:

— TMNEepCOoHal — JHla, padoTalluue ¢ TEXHOTEHHBIMH MCTOYHHKAMHU
(rpynna A) M HaxoIsILMECs TI0 YCIOBHSIM paBoThI B cepe ux BosaeitcTus
(rpynna B);

— BCE HaceJieHUe, BKIII0Yas UL U3 NepCOHaTa, BHE cephbl U VCIOBHIA
B UX [IPOU3BOACTBEHHOMN AEATENLHOCTH.

Ins kateropuit obydaeMbIX ULl VCTAHABIUBAIOT TPY Kj1acca HepMa-
THBOB: OCHOBHbIE Mpenensl 403, (Tabn. 4.5) 11 JONYCTHMBIE YPOBHU, COOT-
BETCTBYIOLIME OCHOBHBIM MpelesiaM 103 U KOHTPOJbHBIE YPOBHHU.
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Ta6nuua 4.5. OcHoBHble Mpenens 103 (u3snesenne w3 HPB-99)

HopMupyeMbie BETMIUHBI* Tpeaesst Ao3, M38
nepcoHan (rpynma A)** HaceJeHHe
BddexTHBHas D03a 20 M38B B roa B cpeaHeM 3a| | M3B B roll B CpeaHeM 3a

NI06BIe MOCHENOBATENbHEIE | M0kl MociegoBaTeNbHbIE 5
fet, Ho He 6onee50 M3B B roxa | neT, Ho He Gonee 5 M3B B roa

DKBUBaJNCHTHasl [103a 3a roj B:

XpYCTaTHKe riasa*** 150 15

KOXe**** 500 50

KHMCTSIX ¥ cToMax 500 50
TIpumeanna:

* JlonyckaeTcs oHOBPeMeHHOE OB/TYHEHHE 10 YKa3aHHbIX TIPEENOB 110 BCeM HOPMHUPYEMBIM BEIHIH-
HaM.

** OCHOBHBIE MPEAC/IBI I03, KAK M BCE OCTAIbHBIE AOTYCTUMblE YPOBHH OGIYMEHHS EPCOHANA ITPYIIbL
B, paBHBbI | /4 3HaUEHUi1 119 lepcoHana rpynmbl A. Jlanee B TEKCTe BCE HOPMATHBHBIE 3HAYEHMS IS KATCTOPUU
NepcoHal NPUBOIATCS TONBKO JUTS TPYNMbI A.

*** OTHOCHTCA K Jo3e Ha rybuHe 300 MI‘/CMZ.

*++* OTHOCHTCA K CPEIHEMY N0 IUiolianu B 1 cM” 3HaYeHHIO B 6a3albHOM CJIOE KOXH TOJNLHUHOMA
5 Mr/cM> IOJ TIOKPOBHBIM CTIOEM TONILHHOM 5 Mr/cM’. Ha naloHsix ToMmuMHa NOKPOBHOTO ciiost 40 Mr/eM?,
VYkazaHHBIM MpefieNioM Joryckaetcss of7ydeHHe Bced KOXM uesloBeKa MpH YCIOBMM, 4TO B TIpCAENax
ycpeaHeHHoro obnyueHns moboro 1 cM” niowaan KoXH 3ToT npeaen He 6yner npesbinied. [Tpeaen no3bt
1pit OBMyYeHMH KOXH Jiviia 0GeCTIeYHBAET HETPEBbIILICHHE peeNa A03bl Ha XpYCTalIuK oT 6eTa-4acTHLL.

ITo3a aKkBUB&IeHTHag H — mormollleHHas 1032 B OpraHe WK TKaHH D,
YMHOXEHHas Ha COOTBETCTBYIOIIMI B3BEUIMBAIOIIMH K03hhULUMEHT WIS
JAHHOTO UanydeHust W':

H= WD.

Envuuiei u3MepeHHsl 3KBUBAIEHTHOM 1036l siBnsieTcs [DK/Kr, uMeio-
WMt creLnaIbHOoe HauMeHoBaHKe 3uBepT (3B).

3uayenuss W m1s GOTOHOB, MEKTPOHOB U MOHOB JIOOBIX 3HEPrui
cocTaBisieT 1, [T o — YacTHII, OCKOJIKOB AeseHusl, TAXeNbix suep — 20.

Jlosa 3gghexmusnas — BENUUNHA, UCIIOJIb3YEMask KaK MEpa PUCKa BO3-
HUKHOBEHHS OTAAIEHHBIX TTOC/IEACTBUIT OOIyyeHUs BCEro Tena 4ejoBeKa U
OT/IE/bHBIX Er0 OPTaHOB C YYETOM HX PanuodyBCTBUTENbHOCTH. OHa npen-
CTaB/ISIET CyMMV TIPOM3BEAeHUI1 IKBUBAIEHTHON HO3BI B OpraHe (Tkanu) H
Ha COOTBETCTBYIOMMI B3BEIIMBAIOLIMI KOIPPUIMEHT 1 JTAHHOTO OpraHa
unu tkauu W

E=Y H W,
T

roe H, — 3KBUBA/JEHTHas 034 B TKaHK 32 Bpems t.

EnnnHuua naMepeHus 3pdexTMBHOI 103b — JIX/Kr, Ha3biBaeMas 3u-
geproM (3B).

3uayeuus W, st OTASABbHBIX BUOOB TKaHM M OPraHOB TIPHBCACHBI
HUXe:
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Bun Tkanu, opran Ws

ToHamer . . . . . ... .. ... ......... 0,2
KocTtHbiit Moar (KpacHBI) . . . . . . . . . . .. : 0,12
Jlerxue, Xenynok, rpyaHas ¥ LIIMTOBUAHAA Xeie3a . . 0,05
Koxa . ... ... ... ... ... ....... 0,01

OcHOBHBIE TIpeneNsl 03 OGIy4eHHs] He BKITIOYAIOT B ce6f MO3BI OT
TIPUPOIHBIX M MEAMLMHCKMX HCTOYHHKOB HOHM3HMPYIOIIEro MATYyYeHUs, a
TaKXe JI03y BCJIEACTBHE PanMAMOHHBIX apapuii. Ha oty Bumel o6myyeHus
YCTaHABJIMBAIOTCS CIIELMANbHbBIE OTPAHUYEHMS.

Ta6nuua 4.6. Jomycramsie yposaH 06Imero paaHoAKTEBHOIO 3arpA3HeHns
pabounx nosepxnocTeil Koxu (B Tevenne paGouel cmensr), (mnnellen%e u3 HPB-96)
CHENONEKNb H CPEACTB HAAHBHAYANLHONH 3AIATH, YACTHI/(CM - MHH)

OO6BeKT 3arpsA3HeHUs a~-AKTHBHBIE HYKJIHIBI B-AKTHB-

Hhl€ HYKITH-
OB

OTACNbHBIE npoyHe

HenoepexneHHast koxa, monoTeHUa, creubense, 2 2 200
BHYTPEHHSIS TOBEPXHOCTD JIMIEBLIX YacTeil CPEACTB HH-~
TUBUAYATBHOMN 3alIMTHI

OcHoBHas cieoZeXa, BHYTPEHHSIS TIOBEPXHOCTE J0- b 20 2000
TIOMTHUTENIbHBIX CPEACTB WHAUBUAYATBHOU 3aIUTHI, Ha-
PYXHasi MOBEPXHOCTh CrieloOyBH

HapyxHasi 1I0BEpXHOCTb HOTOTHHTENLHBIX CPEACTB 50 200 10 000
WHOWBUIYANIbHON 3alUTHl, CHUIMaeMOM B CaHIIUIO3aX

TloBepXHOCTH MOMeILEHIH NOCTOSIHHOTO NMpebBIBaHMs 5 20 2000
TiepCOHAIa M HAXOAAIIETOCs B HMX 060pyIoBaHHSs

ToBepxHocTy noMeleHMii NEpHONMECKOro TpeGsI- 50 200 10 000
BaHMsI NIEPCOHANA ¥ HAaXOASAIErocs B HUX 06opy1oBaHust

D dekTrBHAs 1032 I NIEPCOHATA HE HO/DKHA TIPEBBINIATD 33 NIEPHOL
Tpy#oBo# nesiTenbHOCTH (50 Jret) — 1000 M3B, a i HAaceeHMs 32 epHox,
xu3Hu (70 jier) — 70 M3B. KpoMe 3TOr0 3amaroTcsi TOMYCTHMEBIE YPOBHH
oO1Iero paIMOAKTUBHOIO 3arPA3HEHNs] PaGOYMX MOBEPXHOCTEH, KOXH (B
Te4eHHe paboyeit CMEHBI), CTIELIONEXIBI M CPEACTB MHINBUAYATLHOMN 3aliH-
Thl. YHCIOBbIE 3HAYEHHS JOMYCTHMBIX YPOBHEN OBILIEro pamdoaKTHBHOTO
3arpsAi3HEHMS TpUBeEAeHH B Tab. 4.6.

4.2.5. DnexTpuyecknii TOK

HefcTBHE MEKTPUYECKOTO TOKA Ha XHBYIO TKAHb HOCHT Pa3sHOCTOpPOH-
HUM U cBoeOpasHbIil xapakrep. [Ipoxons yepes Teo YeJI0BeKa, EKTPOTOK
NPOM3BOIUT TEPMMYECKOE, ITEKTPOJUTHYECKOE, MEXAHHYECKOE H GHOJIO-
TUYECKOE AEHCTBHE.
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Tepmuueckoe NeCTBUE TOKA MIPOABISAETCS OXOTaMM OTHENBHBIX y4acT-
KOB Tejla, HArpeBOM [0 BBICOKO} TEMIIEPATypHl OpPraHoOB, PaCcIiONOXEHHBIX
Ha TYTH TOKA, BHI3HIBAs B HUX 3HAYMTENIbHBIE GYHKINOHATBHBIC paccTpoii-
cTBa. DrekmpoaumuyecKkoe NEHCTBUE TOKA BRIPAXAETCS B PA3/IOKEHHU pa3-
JIMYHBIX XKMAKOCTEH OpraHmaMa (KpoBH, JMM(B M Ip.) Ha HMOHBI M
HApYIIEHUM MX (DU3UKO-XMMHYECKOTO COCTaBa U CBOWCTB. Mexanuyeckoe
JeficTBYe TOKAa TPUBOMMT K PAcCIOEHHMIO, PasphiBy TKaHed OpraHusMa B
pe3yJibTaTe 3JIeKTPONMHAMHYECKOro 3¢dekTa, a TAKKE MTHOBEHHOIO B3phI-
Bornono6Horo 06pa3oBaHus Mapa U3 TKAHEBOH XUIKOCTH ¥ KPOBH. Buono-
suMeckoe NEWCTBHE TOKA IIPOSBISAETCS PasApaXeHHEM M BO3OYXICHHEM
XUBBIX TKaHEH OpraHM3Ma, CyHOPOXHBIM COKPAalCHMEM MBI, a TaKXe
HapylIeHHeM BHYTPEHHMX OMOJIOTHYECKHUX MPOLECCOB.

DIEKTPOTPABMBL YCJIOBHO HEJATCS HA MECTHHIE M obume. K obuum
OTHOCSIT 2/IEKTPHYECKUI yaap, NMpH KOTOPOM IIpoliece BO30yXaeHUs pa3-
JIMYHBIX TPYTI MBILIL MOXET IIPUBECTH K CYIOpOraM, OCTaHOBKE IbIXaHUs
¥ cepleyHol nesrenbHocTH. OCTaHOBKA CEpALIA CBSI3aHa C bubpuwusiLMei —
XAOTHUECKUM COKDALIEHHEM OTHENBHBIX BOJOKOH CEpAEYHOH MBILLIEL
(dubpwn). K mecmubim TpaBMaM OTHOCSIT OXOTH, METALTH3ALMIO KOXH,
MeXaHHYecKHe TTOBpEXIeH s, SMEKTPHYECKUE 3HAKH, 3IEKTPOOPTAIEMHUIO.
Meraum3anyus KOXH CBS3aHa C NMPOHMKHOBEHMEM B Hee MeIbyaiIlumx
YacTHI[ META/UIA NIPH €ro PaciVIaRIeHMH 110 RIUSHUEM Yallle BCEro 37eK-
TPUYECKON AyTd. DNEKTPUYECKNE 3HAKM BO3HUKAIOT HA KOXC. D10 yIUIoT-
HeHHBIE YJaCTKH Ceporo MM 6JeHO-KENToro UBeTa, OHN 6e360J1e3HEHHBI
1 GBICTPO MPOXOIAT. DMEKTPoOodTAILMHUS — BOCNIANCHHE HAPYXHbIX CIA-
3MCTBIX OBGOOYEK IIa3 BCIEICTBHE MOIIHOTO YIbTpadHoIeTOBOrO Malyye-
HUMS EKTpUUecKoil nyru. BoaMoXHO noBpexaeHune pPOroBoii 00OOYKH,
4yT0 0cOOEHHO ONACHO. '

Hcxo0 nopaxcenus ueao6exa AeKmpomoxom 3aBUCUT OT MHOTHX ¢axro-
POB: CHJIBI TOKA, BpEMEHH NPOXOXAEHUS €ro Yepe3 OpraHu3M, XapakTepu-
CTUKY TOKA (TIepeMEHHBIN WK TOCTOSHHDIM), yTH TOKA B TEJIE YEJIOBEKA,
TIpM MEPEMEHHOM TOKE — OT YaCTOTHI KoieGaHu#, OT HM'Ks B OMELLEe-
HUM TOKOTIPOBOJSNIMX TIOJIA ¥ IbUIM, TOBBIIEHHON BIAXHOCTH 1 TEMIIE-
parypsl ¥ IIp.

Tok, MPOXONALIMIA yepe3 TeIO 4YeNOBeKa, 3aBHCHT OT HaNPSKXEHUA
NPUKOCHOBEHHUS, MO KOTOPHIM OKa3ajcsd MIOCTPAJABILMA U CYyMMapHOro
3IEKTPHYECKOTO COMPOTHBIEHHS, B KOTOPOE BXOIUT CONPOTHBRIEHHE Tena
yetoBeKa. BenvumHa mocieqHero onpeaensercs B OCHOBHOM CONPOTHBIIC-
HUEM POrOBOTO CJIOSl KOXM U COCTAaBIAET MPU Cyxoil KoXe ¥ OTCYTCTBUH
nospexaeHuit cotHu Thicsty OM. Ecin 3TH yc/IoBUSL COCTOSHHA KOXM He
BBIMOJIHAIOTCS, TO e CONpOTUBJIeHUE Majmaer 1o | kOM. Tlpu BBEICOKOM
HAIpAXEHNM M 3HAYMTEITBHOM BPEMEHH NPOTEKAHUS TOKA YEpe3 TeNO
COTPOTHBIIEHHE KOXH IajiaeT ellie GpicTpee U crroco6eTByeT Gostee TSLKEIBIM
TOC/IEICTBUSM MOpaXeHHsl TOKOM. BHyTpeHHee CONpOTUB/IEHHE Teja Yeo-
BeKa He MPEeBBILIAET HECKONBKMX cOT OM U CyLLIECTBEHHO PONIX HE UTPaeT.
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Ha conporusnenne opraH3Ma BO3NEHCTBHIO 3ITEKTPHYECKOrO TOKA
OKa3bIBaeT BIMAHHE (PU3NYECKOE U IICHXHYECKOE COCTOSIHHE YeIOBeKa.
HeszopoBee, yromieHue, rojos, onbsHEHHE, SMOLHMOHATBHOE BO30YXIIe-
HHE NPUBOIUT K CHIXEHHIO CONIPOTHBIIEHUSI.

Xapakrep Bo3/Ie{CTBHS TOKA Ha YeJIOBEKa 3aBUCHT OT CHUIBI U pola Toxa.
st iepeMenHoro ToKa Yacroroi 50 I'it, HanpsokeHnem 220 B [yTH TOKA —
«pyKa — Hora» cuna toka 0,6...1,5 MA siBsieTcs olyTHMOM, MOSBIsSeTCS
Jierkoe apoxanue nansles. I1pu cue Toxa 2,0...2,5 MA BO3HMKAIOT 60JIEBEIE
ouyumenns, a npu 5,0...7,0 MA — cynoporu B pyxax; 20,0...25,0 MA — 370
HEOTIYCKAIOIIMI TOK, YENOBEK HE MOXET CAMOCTOATENHHO OTOPBATh PYKU
OT 3/IEKTPONOB, HAGMIONAIOTCS CUIbHBIE GOMM M CYNOpPOTH, 3aTPYAHEHHOE
Avixanue, a npu 50,0...80,0 MA — mapanuy meIXaHus; 90,0...100,0 MA —
HacTtymnaer ¢puOpWULILMS Cepala MpH AeHCTBHH TOKA B TeyeHue 2.3 C u
napajauy AbIXaHUS.

HonycTUMBIM CleNyeT CYUTATh TOK, NPH KOTODOM HYENOBEK MOXET
CaMOCTOSITEIbHO OCBOGOMUTBCS OT 3yeKTpUyecKoit uemu. Ero BeauuymHa
3aBUCUT OT CKOPOCTH IIPOXOXIEHMSI TOKA 4epe3 TeNo 4YeJOBEKa: INpH
IJIATENIbHOCTU AeucTBus Gonee 10 ¢ — 2 MA, a nipu — 120 ¢ u MeHee —
6 MA.

Ta6nuua 4.7 Ipenensne nomycTHMLIE ypoBHY HANPSDKEHHS H TOK2

Poa Toka Hopmu- | [IpenensHo ponycriumbie YPOBHH, He Gonee, rpy NpONOIKHTENBHO-
pyeMast CTH BO3IEACTBHS TOKa, I, C
m::"' 0,01..0,08/ 0,1 | 0,210,304 ,05(06|07]08[09]|1,0]cCs
1,0
Mepemennnwiit, 50| U,, B 650 [500]250]165]125/100( 85|70 | 65155 (50| 36
B¢ L, MA 6
[MepeMeHHBbI, U, B 650 |500|500|330[250(200|170|140{100|110{100] 36
400 T L, MA 8
IMocTrossHHBIH U, B 650 | 500(4001350|300250(240]230{2201210]200| 40
5L, MA 15
Boinpsamiennsiit| U, B 650 |500(400(300{270230{220{210{200]190/180| —
JIBYXTIOJTYTIE DHOIH -
YHBIK
Boinpsimnennsiit| U, B 650 |{500(400(300)250(200(190|180(170]160|150| —
OIHOTOMYNEPHO-
THAYHBIA

TlepeMeHHBIt TOK 6Gosee onmaceH, Yem MTOCTOSAHHBIN, OJHAKO IPHU BHI-
COKOM HanpsixeHuH (6onee 500 B) onmacHee cTaHOBHTCS MOCTOSHHBIN TOK.,
W3 Bcex BO3MOXHBIX TMyTeit MPOTEKaHUs ToKa Yepe3 TeNIo YeyioBeka (rojosa —
PYyKa, rojloBa — HOrIa, pyka — pyKa, HOra — pyKka, Hora — Hora  T. I.)
HauboJjiee onaceH TOT, PH KOTOPOM Nopaxaercs roJoBHOM MO3r, cepiile
U nierkue. HebaronpusTHbI MEUKPOKINMAT (NTOBBILIEHHAS TeMIIepaTypa u
BJIAXHOCTb, HEAOCTATOYHAS IMOABHXHOCTb BO3AyXa) YBEIMYMBAIOT OIAC-
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> HOCTb [TOpAXEHHSA TOKOM, TaK Kak Biara (I110T) IMOHMXAET CONPOTHBICHHUE
'~ KOXHBIX ITOKPOBOB. .

TOCT 12.1.038—82 ycraHaBIMBaeT npedeasHo OOnycmumbie HanpAJ¥cenus
npuxocroéenus u moxu (tabn. 4.7), NpoTeKalLHe Yyepes TENO YENI0BEKA
(pyKa — pyKa, pyka — HOra) TNp{ aBapUi{HOM DeXuUMe paboThl BIEKTPO-
YCTAHOBOK TPOM3BOACTBEHHOrO M GHITOBOrO HasHaYeHMsl MOCTOSTHHOTO U
nepeMeHHoro Toka yacroroi 50 u 400 I'u. Jns mepemenHoro Toka 50 I'm
JIOTyCTMOE 3HaYeHHE HANPSDKEHUS TIPHKOCHOBEHHS cocTaBiser 2 B, a cuibt
toka — 0,3 MA, m1a Toka yactoroit 400 Ty cooTBeTcTBEHHO — 2 B M
0,4 MA; m1a nocrosgHHoro ToK — 8 B u 1,0 MA (3TH naHHBIE MPUBENCHBI
IS TIPOTODKMTEIBHOCTH Bo3leicTBus He Gonee 10 MUH B CyTKm).

4:3. COYETAHHOE JEMCTBHUE BPEIHBIX ®AKTOPOB

YesoBeK B PamTHYHBIX YCIOBUSX cpelbl OOMTaHHMSA MoOJBEpraercs, Kax
MpaBuiIo, MHOTO(2KTOPHOMY BO3IeHCTBHIO, 3¢ GEKT KOTOPOTO MOXET OKa-
3aThcs Goee 3HAYUTENBHBIM, YeM ITPH H30JIMPOBAHHOM JEHCTBUH TOTO MITH
uHoro daxropa.

B msAHe TeMNepaTyphl. YCTaHOBJIEHO, YTO TOKCUYHOCTD SIOB B OMNpe-
AEJEHHOM TeMIIEpaTypHOM AMara3oHe siBsAeTCs HauMEHbLIIEH, yCHINBAsACh
KaK M[pU [OBBIIIEHWM, TAK U TPH MOHWKEHUM TEMIIEpaTypbl BO3MyXa.
[MaBHOM IPUYHHOMN 3TOTO ABIEHUS CIYXUT U3MEHEHHE QYHKIMOHATBHOTO
COCTOSTHUSI OpraHH3Ma: HapylleHUWe TepMOpPEryJISILUH, MOTepsi BOABI ITPU
YCWIEHHOM ITOTOOTAENEHUH, M3MEHEHHE OOMEHa BEIIECTB U YCKOPEHHE
GUMOXMMHYECKUX MPOIIECCOB. YyalleH!e ObIXaHus ¥ yCUIIEHHEe KpoBooGpa-
IEHKUS TNPUBOAAT K YBEJIMYEHWIO IOCTYIUIEHHMS sia B OPraHM3M 4epes
oprasbl [pixaHus. PacuiMpeHHe cocyloB KOXH M CIM3MCTBIX MOBBIIIAET
CKOPOCTb BCaChIBaHMsl BPEIHBIX BELLECTB YEPE3 KOXY M IbIXAaTETbHbIE MTYTH.
YcuieHHe TOKCHYECKOTO NEACTBUS TIpH MOBBIIEHHBIX TEMIIEpATypax BO3-
JlyXa OTMEYEHO Il MHOTHX JIETYYHUX SII0B: NapoB GeH3MHa, PTYTH, OKCUIOB
asora u gp. Hu3Kue TeMmeparypsl IMOBBIIIAIOT TOKCUYHOCTb GeH3ona,
cepoyriepona u ap.

IToBsineHHas BIAKHOCTD BO3AyXa YBEIMYMBAET OTIACHOCTh OTPABJICHUH,
ocobeHHO pasgpaxarolrMy razaMu. IIpyynHoit aTOrO SBJIAETCS YCUICHUE
TIPOLIECCOB PACTBOPEHUS OB ¢ 06pa3oBaHKEM CalBIX PacTBOPOB KHMCIIOT
M 1eoYeil, YTO 3HAYMTENILHO YCHIMBAET MX pa3fipaxaiollee ACHCTBUE U
MOBBILIAET 3afIePXKKY SI0B HA MOBEPXHOCTH CIM3MCTHIX OBOIOYEK.

H3meHenHe 6apOMETPHIECKOTO XABIEHHSA TAKKE BIIMAET HA TOKCUYECKUA
3¢dexr. TIpy NMOBBILIEHHOM JaBICHUH YCHIEHME TOKCUUECKOTO adodekra
TIPOUCXOAMT BCIEACTBHE ABYX MPUUYNH: BO-TIEPBBIX, HAKOO/BILETO MOCTYI-
JIEHUS SIIOB. M3-3a POCTa MApIIMATBHOIO JABJIEHMS Ta30B U MMAapoB B aTMOC-
(bepHOM BO3/yXe M YCKOPEHHOTO MEPEXONIa UX B KPOBb, BO-BTOPBIX, 3a CYET
w3MeHeHnst byHKUMH IbixaHus, KpoBoobpawenus, [IIHC u aHanmu3aTopos.
TMoHmXeHUe GApOMETPUYECKOrO MaBJIEHHS YCWIMBAET BO3NEACTBHE TAKMX
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SIIOB, KaK GEH30JI, alKOrojib, OKCUIBI a30Td, HO OCHAGMIEeT TOKCHYIECKOe
JIEACTBUE O30HA.

ITbinera3oBsie KOMNO3AIMH HAKGOJIEE YACTO BCTPEYAIOTCH U3 MHOXECTBA
COYETAaHW# HEeOGNAronpusATHEIX (aKTOpOB B OKpyXawllueil cpege. I'assl
OCaXJAKTCSl HA NMOBEPXHOCTH YACTHI[ NBUTM U YOEPXMBAIOTCH BHYTPH MX
cKOIUteHHH. TOKCMYHOCTD a3p0o30Jieil YacTo 3aBMCHT OT OCRXICHHBIX WIK
COZIEPXalIMXCA B HUX a30B U TMOMYMHSAETCS CIeAyIOUeMy MpaBIIy: ey
a3po30Jb MPOHMKAET B HBIXATENbHBIE TTYTH IIy0Xe, YeM APYroil KOMIIOHEHT
CMECH, TO OTMEYaeTcs YCWIEHHUE TOKCUUHOCTH.

PaccMmarpuBas coyeraHHoOe JeiCTBHE HEGAAroNpUATHBIX (GaKTOpoB (hH-
3UYECKON M XMMHMYECKOM NPHUPOMbI, CAEAYET OTMETHTD, YTO MPH BHICOKUX
YPOBHSIX Bo3ieficTBus Habmonarorcs Takue 3¢ deKThl, Kak nomenyuposanue
(ycuneHue nercTusi), anmazonusm (ocnabjeHue ICHCTBUN) U He3aBUCUMBLL
agpexm. TIpu HU3KKMX YPOBHSAX BO3NEHCTBUSA Yallle HaGMoIaeTcs addumue-
Houi (cymmupylowuit) a¢pdexr. UzBecTHo yeuneHue 3¢ ¢pexTa TOKCHYECKOTO
AEHCTBHUS CBMHLA U PTYTH, GeH30/1a ¥ BUOpaiuu, kapbodoca u ynerpadu-
OJIETOBOTO U3JTy4Y€HMs, IIlyMa ¥ MapraHelCOAepKalliX aspo3oeil.

Iym n Babpanms Bcerna yCMIMBAIOT TOKCHYECKMHA 3 QEKT IPOMBIII-
neHHbIX sinoB. ITpuynnoil aToro siBserca usMeHeHMe GyHKLHMOHATLHOTO
cocrosinus ITHC u cepneuyno-cocyaucroit cucremsl. Ilym ycwuBaer Tok-
CHMYHOCTB OKCHJIA yriiepoa (YyrapHoro rasa), KpeKMHI — rasa u ap. Bu6bpa-
LUMsI, M3MEHSSI DPEAKTUBHOCTHL OPraHM3Ma, IMOBBIIIAET €ro 4YyBCTBH-
TEJBHOCTh K IPYTUM (akTopaM, Hanpumep, K KoOGaIbTy, KpPeMHHMEBBIM
A3p030JIIM, IMXJIOP3TaHy, YTApPHOMY rasy.

YasrpaduoneToBoe H3yueHHe OKa3bIBAET BIMSHUE Ha B3aMMO/CHCTBUE
ra3oB B aTMoc(epHOM BO3ZyXe U CrocobeTByeT 06pasoBaHuIo cMora. Ipu
Y®U Bo3moxHa ceHCUGWIN3ALA OPraHU3Ma K [IeCTBHIO HEKOTOPhIX BPei-
HBIX BELUECTB, HApUMeEp, OTMeYaercsl pa3utue doTomepMaTura (3aboie-
BaHWe KOXW) IPU 3aTPSA3HEHUH KOXH IIEKOBOI MbUIbI0. BMecte ¢ TeM, YOU
MOXET IMOHMXATh YYBCTBUTEbHOCTh OpPraHM3Ma K OTAEJbHBIM SIIAM, YCHU-
JIMBas OKHCIMUTENIbHBIE MPOILIECCH B OPraHU3Me M CNocoOCTBYsl Gosee
OpicTpoMy ero obesBpexuBaHuio. Tak, HampuMep, TOKCHYHOCTh OKCHAA
yraepona npu YOU cumxaercs.

Bosnbilioe npakriyeckoe 3HayeHHe uMeeT MpobneMa KOMGMHMpPOBAH-
HOTO BITUSIHUSI UOHU3UPYIOWe20 U3NYHeHUA I XHMUYECKOro GakTopa B OKpY-
xXamwlueit cpere. OcobeHHO 371000IHEBHBI 1BA ACIIEKTA 3TOH MPOBIEMBL:
NEepBbI — YMEHBIUUTh paspylialoliee NefcTBUE pagualdd ¢ MOMOLIBIO
BpEIHOro BELIECTBA, MCTONB3YA ABJIEHUE aHTaroHu3Ma. Hanpumep, ycra-
HOBJIEHO, YTO OCTPOE BO3AEHCTBHE SIOB, BBI3BIBAIOIIEE B OPTAHU3ME TUIIO-
KCHIO (CHMXEHHE KHCIOpONa B TKAHSAX) U OJHOBPEMEHHOE U IIOCIENO-
BaTeJIbHOE ACHCTBME MOHU3MPYIOLIEH paZualliy, COIPOBOXAAETCA OCIao-
JIEHUEM TSKECTH PaIMALIMOHHOTO ITOPAXEHHS, T. €. CIIocobCTBYeT GombIleit
pamvalMOHHOM YCTOMYUBOCTU opraHuaMa. Takue BellecTBA HA3BIBAIOT
panuonpoTeKkTopaMu. SToT 3hdeKT 3aMeueH LIk OKCHAA YINIEPOa, aHWIH-
Ha, UIMaHUZOB U JIp. 3aLIMTHOE JeHCTBUE TMITOKCUM M HEKOTOPHIX BEILIECTB
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HauGoiee BHIPAXEHO MPU BO3AEHCTBUM raMMa, PEHTICHOBCKOTO U HelT-
POHHOTO M3JIy4eHHUs, @ TAKOKe NpH OONYYeHNH TSXKENBIMA SIAPAMH.

Bropoit acriekt — ycwieHue a¢dexra feficTsis BCIEACTBUE CHHEPIU3-~
Ma paMalMOHHOIO BO3NEHCTBUA M TEIUIOTHI, paNUaliu M KUCTOPOAA. K
YHCIy PagMOCEHCUOWIN3UPYIOLIUX CPEICTB OTHOCATCS PTYTh U €€ COCIH-
HeHusi, dopmanbaerug ¥ Ap. 3T1oT 3¢d¢deKT MCNOoNb3yeTcs MpH JEICHUH
HEKOTOPBIX BUIIOB 3OKAYECTBEHHBIX OIyXOJIeH.

Tsaxenplii pH3HIECKH TPYA COMPOBOXIAETCS [OBBIIIEHHOM BEHTHJISA-
LMel JIErKUX U YCUJIEHHEM CKOPOCTH KPOBOTOKA, YTO NPHBOIUT K YBEJIN-
YeHUIO KOMMYECTBA A, TIOCTYTMBLIEro B opraHusM. Kpome Toro, WHTEH-
cuBHas ¢u3NYecKas Harpy3Ka MOXeT MPMBOAMTL K UCTOLICHUIO MEXaHM3-
MOB afaNTALUK C TTOCTENYIOLINM Pa3BUTHEM 3a00eBaHUM.
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PA3JEJ II

SAIIIUTA OT ONACHOCTEIM
TEXHWYECKUX CUCTEM

I'JIABA 5

WIEHTU®UKALIMSA TPABMUPYIOIIHNX U BPEITHBIX
DAKTOPOB TEXHOC®PEPHI

Unentuduxaitus OIIACHOCTeH, CO34aBaeMbIX TEXHHYECKUMM CUCTEMAMMU
1 obbeKTaMH, BKITIOYAET:

— ONPpCleneHNe HOMEHKIIATYPhI OITACHOCTEM , XapAKTEPHBIX IS TEXHU -
YECKOM CHUCTEMBI,

— OINpEICNICHUEe MacChl BbIGPOCOB, COPOCOB U TBEPIBIX OTXOHOB, ITO-
CTYMAIOWMX B CPeNy OOUTAHUA OT TEXHUYECKOL CUCTEMBI;

— ONPELC/ICHHE HHTEHCUBHOCTH MIOTOKOB SHEPIUM PA3TUYHBIX BUIOB,
M3Ty4AaeMbIX TEXHUYECKOH CHCTEMOIL;

— YCTAHOBJICHME DPAa3MEpOB 30H BPEIHOIO BO3NEHCTBUS (BBIGpOCOB,
COPOCOB M T. I.) TEXHUYECKOW CHCTEMBI Ha cpeiy oOUTaHUA U KOJUYecT-
BEHHOC OITMCaHMUE YPOBHS BPENHOCTEH B 3THX 30HAaX;

— YCTAHOBJICHME KAYECTBEHHBIX U KOJMMYECTBEHHBIX ITOKa3aTeneii pu-
CKa TPaBMOOITACHOTO OOBEKTA;

— PAacCUeT MoJie PHCKa OKOJIO aBapUIfHOOIACHOIO OOBeKTA (TexHuye-
CKOM CHCTEMBI).

5.1. MIEHTH®UKALIMA BBIBPOCOB TEXHUYECKHX CHCTEM

Bbi6pocsl npoMbleHHbBIX 06beKTOB U TEXHUYECKHUX CHUCTEM IIpU UX
paboTe B IUTATHBIX PEXUMAX COCTOST:

— 13 OTXOMIMX (OTpabOTaHHbIX) Ia30B, Napos, Karejb XUJIKOCTU U
TBEPIBIX “aCTHIL, COMPOBOXAAIOIMX PABOTY TEXHMYECKUX OOBEKTOB (Ha-
NIpUMEp, BBIOPOCHI UEXOB MPOMBIIITEHHbIX NPEANIPUATHH, OTPAbOTAHHBIX
ra3oB NBUratesis BHyTpeHHero cropadust (JIBC), IbIMOBBIX Fa30B TEILIOBBIX
JjeKTpuyeckux craHuui (TOC) u 1.1m.);
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— W3 BeluecTB, MOCTYyNalomuX B paboyee NMOMELIEHKE WIH B CUCTEMY
BEHTWISILIMK TIPH TMPOBEACHUH TEXHOJIOTMYECKHUX OIepanui;

— M3 yTeyek paboumx Cpel M3 TEXHMYECKMX CHCTEM IPH HAapYyIICHHUH
MX TepMETMYHOCTH KaK B paboyylo 30Hy LEXOB, TaK M Ha NPOMBIILUICHHBIE
TUIOUIAAKH.

Macca BbI6pocoB M, BO3HUKAIOLIMX PH [TPOBEJCHUH TEXHOIOTUYECKMX
AIpoLIecCOB, OGBIYHO PACCYMTHIBAETCA 1O popmyie

M= myITk(1—n),

e my, — yOeTbHOE BBUIENEHHE 3arpS3HSIOLICro BEIIECTBA HA EAWHHILY
xXapakTepHoTo nokasatessi I7 mpousBoicTBeHHoro npouecca. [l pacyera
BBIOPOCOB M3 IUIABHIBHBIX arperaros I/ — MpOM3BOAUTENbHOCTD IUTABUIb-
HOTO arperaTa, T/4; /Ui pacyeta BHIOPOCOB NPHU 3JIEKTPOAYrOBOiH CBapKe
IT — pacxof 3/IEKTPOLOB, KI/4; JUIs pacyeTa BHIOPOCOB NPH PE3KE METALIOB
IT — npou3selieHue UTHHBI Pe3a Ha TOJILIMHY pa3pe3aeMoro MeTajia, M’/
nip¥ okpacke [1 — pacxoll JaKOKpacOYHBIX MaTepHaoB, Kr/4; k — normnpa-
BOYHBI KO3(hOUUMEHT Wi ydeTa 0COOEHHOCTEN TEXHOMOIHYECKOTO Mpo-
ecca; n — 3¢ deKTUBHOCTb CPENCTB OUUCTKU BHIOPOCOB B NOJIIX EAMHHLIBL.
MMpu ux orcyrerBuu n = 0.

VienpHbie BbUIEICHUS 3arpA3HSIOLIMX BelIecTB (KI/T) NpH IUIaBKeE
YYTYHA B OTKDBITHIX YYTYHOJIUTEHHBIX BarpaHKax M 3A€KTPOAYToBBIX revax
MIPOM3BONMTENBHOCTBIO 10 7 T/4 MPUBEJEHBI HUXKE:

I1naBMabHbId arperat 1 Y519 Oxcha Yraesono- Oxcuabi Jinoxcun
yraepoaa ponst azora cepbl

OTKpbiTasi BarpaHKa 19 200 2,4 0,014 1,54

DrexTpoayrosas neyb 8,1 1,5 — 0,29 —

JUist mpoliecca py4HOiA IyroBo# CBAPKH CTalIeil 3MEKTPONAMHU C ITOKpBI-
THEM My, Ha 1 KT 3JIEKTPOIOB COCTAB/IAIOT: 40 r nbUTH, 2 T pTOPOBONOPOIA,
1,5 oKCHIOB Yriiepoa U a3oTa.

Tpy CXUraHWK TOTMBA (YrojIb, MAa3yT, MPHPOLHBbIii Fa3) B KOTJIAX T2C
06pasyloTcs HETOKCHYHbIE JUOKCH] YIIEPOAA M BOMSHOM map. Kpome Hux
B arMocdepy BbIOPACHIBAIOTCS M BpENHbIE BELIECTBA, TAKME KAK OKCUA
yIJIepoia, OKCHABI CEPHl U a30Ta, JieTyyas 3071a. Ona TOC MOUIHOCTHIO
1000 MBT XapakTepHbl BHIGPOCH! YIIEKKCIOro rasa — 560; napoB BOAbI —
105; nuokcmma cepbl — 14; oKcunos azoTa — 4 U 30JbI 0,85 1/4 mpu
ycnoBuH, 4T0 3(GEKTUBHOCTb OYUCTKU ABIMOBBIX Ia30B OT JieTy4yed 30J1bl
cocrasisier 0,99. B6ausu TOC, BbIOpachIBAIOIIMX TAKOE KOJIMYECTBO 3a-
rps3HUTeNel, 0Opa3syloTcsl 30HBI C TIOBBIUIEHHBIMM Hal AOMYCTHMBIMM
KOHLEHTPALMUSAMM BPEIHBIX BEWIECTB, NPOTSKEHHOCTHIO 10 5 KM U Gonee.

Pacceupanune orxomsiinx razos TAC B atMocdepe obecneunuBaeTcs UX
BHIGPOCOM Yepe3 BBICOKHE TPYOBl M CHMXXEHHEM KOHUEHTPALMH BPENHBIX
BEILIECTB B IPU3EMHOM clloe aTMOocGepH! 3a cyeT TypOy/ieHTHOM anddy3un.
PacripeneneHne KOHUEHTPALMI BPelHBIX BEIIECTB B MPU3EMHOM CJIOE OT
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Puc. 5.1. Pacnipenenenue KoHueHTpaumu BPEAHBIX BELIECTB B aTMocepe Y 3eMHOM MOBepX-
HOCTH OT OPraHH30BaHHOTIO BBICOKOTO HCTOYHHMKA BHIGPOCOB:

A — 30Ha HEOPrAHM3OBAHHOTO 3arpsaHeHus; 5 — soma nepebpoca ¢axena; B— 3ona sanumnenus; [ —
30HA MOCTENEHHOTO CHIDKEHNA YPOBHS 3arpsi3HeHHUs

OPraHU30BAHHOTO BBICOKOTO MCTOYHHKA BEIGPOCOB IT0KA3aHO Ha puc. 5.1.
MaxkcumanbHast KOHUEHTpAIMST IpUMecei B TIPU3EMHOM CJIO€ MPSAMO IIpO-
TIOPIIMOHANIEHA NIPOU3BOAUTENBHOCTH UCTOYHMKA H OGPATHO TIPONOpLIMO-
HATbHA KBAlpaTy BBICOTHI TPYOH!. [loBbIlIEHHE TEMIIEPATYPEI M CKOPOCTH
BBIXOJIA ra30B M3 YCThA TPYOh! PUBOMUT K YBEHIEHHUIO TEMIIEPATYPHOTO 1
MHEPLIHOHHOTO MOABEMA CTPYH, YIYYLIEHHIO PACCEMBAHMS BPEHBIX BbI-
GpOCOB M CHIXCHUIO X KOHLEHTPALWMIt B IPU3EMHOM CJIOe atMocdepsl. B
paifoHe MCTOYHHMKA BBIGPOCA 06pasyeTcss HECKONMBKO XapaKTepHBIX 30H: 30Ha
b — nepebpocka daxena, Bxmoyaomas 30HY HEOPIraHH30BAHHOTIO 3arps3-
HeHUA A; 30Ha B — 3abIMIEHHST ¢ MAKCHMATBHBIM CoepXaHUEM BPEIHBIX
BEIECTB U 30HA [, XapaKTepU3YIOIAsAcs: MOCTENIEHHBIM CHIDKEHMEM KOH-
LEHTpauuit IPHMECeH 10 Mepe yIaTeHNs OT MCTOYHHKA. 30Ha 3aXbIMIeHUS
Haubojiee onacHa M HOJDKHA HCKITIOYATHCH M3 paioHa XWIOH 3aCTPOIKH.

OCHOBHBIM TOKYMEHTOM, PErIaAMEHTHUPYIOLIMM pacyeT pacceMBaHMS U
ONpEREICHNS] IPU3EMHBIX KOHUEHTpauuii BeiGpocoB TAC M npoMbiiieH-
HBIX TIpeanpusThii, ssiasiercs OHJI-86. B cooTBeTCTBHM C 5TOM METORMKOMH
MaxcHMaNbHasA MPU3EMHAsi KOHLIEHTPALUs, cO3JaBaeMasi OT ONHHOYHOI'O
MCTOYHUKA, MOXET ObITh paccyuTaHa 1o dopmyite

me=AMann, ;.1
H? ‘aQAT

rae A — xoaddULMeEnT, 3aBUCAIIMIA OT TEMIIEPATYPHOTO rpafiHeHTa aTMOC-
¢epsl ¥ omnpenensomuii ycnopus BEPTHKAIBHOIO W TOPH3OHTANILHOTO
pacceMBaHMs BpEOHBIX NMpHMeceil (OH 3aBUCHUT OT KIMMAaTHYECKOI 30HBI,
HalpUMEp IV EHTPaNbHOM YacTH eBpomnelickoii Tepputopuu Poccuu oH
paBeH 120); M — macca Beibpoca BpegHOro BellecTBa, r/c; F— xoagpdu-
IMEHT, YYUTBHIBAIOLIUH CKOPOCTb OCENAHUS BIBEIIEHHBIX YACTHI] BhIOpoCa
B arMocdepe (Juis1 ra3oB paseH 1, it msuin pH 3G EKTHBHOCTH OYHUCTKH
Fa3004YMCTHON ycTaHOBKHU Gonee 90 % — 2, ot 75 no 90 % — 2,5, MeHee
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75% — 3); m u n— ko3bbUUNEHTH!, YYUTBIBAIOLIME YCJIOBUA BBIXOA
ra30BO3YIIHON CMECH U3 yCTbs TPYOBI (ONpeNeNsioTcs Mo rpaduiecKuM
3aBMCAMOCTSM, TipuBeaeHHEM B OHII-86); n — ko3duUMEHT yyeTa pebe-
¢a MecTHOCTH (11 POBHOTO pefibedha — Tepenaz BHICOT He Gonee 50 M Ha
1 M, paseH 1); H — Beicora TpY6HI, M; Q — Pacxoz OTXOISLIMX Ia3oB, m’/c;
AT — pasHOCTb TeMIIEPaTyp BHIGPACHIBAEMOH TIa30OBO3NYLIHOH CMECH H
OKpyXaollero arMocepHOro Bo3ayxa.

B NpM3eMHOM CJTO€ OT UCTOYHUKA 3arpA3HEHHH MO KaKIOH BPEIHOH
TIPMMeECH JOJDKHA CO3IABAThCS TAKash KOHIEHTPALHsl, YTOOBI IIPH CIIOXEHAN
¢ $hOHOBOI KOHIEHTpALUEHN ¢4 ITOU XKe TPUMECH, YXKe HMEIoIIE MECTO B
arMocdepe (3a cyeT APYTUX MCTOYHMKOB), HE IpPEBBINANACH NPENCIBHO
JOTIYCTUMAs] MAKCHMAJIBHO Pa30Basi KOHIEHTPALMUS, T. €. Cnax T Cp < NnAaK,,.

ABTOMOGHJIBHBIA TPAHCIIOPT NPH CXUraHUHM GEH3MHA WM AM3ETbHOTO
TOIUIMBA BHIOpACHIBAET OTPabOTABLIME Ta3bl, COCTOSMINE U3 HETOKCHIHBIX .
MapoB BOMBI, IMOKCH/A YIJIEPONIA, a30Ta, KUCIOPOa ¥ BOAOPOa, a TaKke
13 TOKCHYHBIX BEIIECTB: OKCHA YIAIepoia, OKCHIOB a30Ta, YIJIeBOIOPOIOB,
ATbAETHAOB, caXH, 6eH3(a)nupeHa u Ap. Coctas oTpabOTaBUINX ra30B OABC
3aBMCUT OT peXHMMa paboThl ABUTATENA.

Otpaborasiuue rassl JIBC B ropoax siBIsIOTCS OCHOBHBIMU 3arpsi3Hy-
Tensamu atMocdepHoro Bosyxa. [1o naHHBIM 06c/Ie0BaHUH KOHIIEHTPaLIUK
okcuaa yrepona CO, Mr/M’, B Bo3lyXe aBTOMarucrpanei (Ha Kxpaio Mmpo-
e3Xell 4acTH) MOXHO HaiTi no dpopmyJe:

Cco = 1,53N0’368,

rie N — MHTEHCHBHOCTb JBVDXEHHs] aBTOMOOUIIEH, aBT/d.
JUIst TpaHCTIOPTHBIX MAarUCTPAIE XapakTePHBI CIIEAYIOIHME KOHIIEHTPA-
IM¥ TOKCHYHBIX BELIECTB, MI/M’, B aTMOCEpHOM BO3NyXe:

Kateropus yanusl Oxcng Vrnesopopoas  Oxcupsl asora
yraepoas
MarucTpaibHble . . . . . . . .o« oo - - 16,5...28,2 1,8..3,2 6,8..8,0

O6111eTOpOICKIe HENPEPLIBHOTO KBIDKEHHS . 54,3...66,0 6,0..7,7 12,6...15,5

KoHLIeHTpallM1 OKCHIA YIIEpOAa M APYTMX TOKCHYHBIX KOMIIOHCHTOB
OTpaboTaBILKX TA30B aBTOMOGIIBHBIX [IBUTATENe JOCTUTAIOT HauOONMBIIUX
3HAYeHMi Ha nepekpecTkax. B stom ciydae:

ccomepy = Cco(l + No/ N1),

TIIE Coogep) — KOHUEHTpalMsA CO Ha NMEPeKPeECTKE; Cco — TO XKe HA IJIaBHOM
MATHCTPAIN C MHTEHCUBHOCTBIO JIBUXEHUs Ni; N, — HHTEHCHBHOCTb JIBU-
KEeHMSI Ha BTOPOCTENEHHOW MarucTpaiy.

[Ipn SKCIUTyaTalMy CHCTEM C TOBBIIEHHBIM IABJICHMEM BO3MOXHBL
YTEUKHU Ta3oB, MapoB U XMAKOCTEi yepe3 YIIOTHEHUS! pa3beMHBIX COEMH-
HeHMit, TpyGOIIPOBOIOB, 3aTBOPBI TPYOONPOBOLHOM apMaTyphl (KJ1amaHsl,
BEHTHJIM) U IP.
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YTeuku rasoB Q,, (cM’/MHH) Yyepe3 3aTBOPHI ONPELENAIOTCS 110 dopmye
Q= knDy’ (10p; +2), |

e kK — Koa(pbUIHEHT, 3aBHCALIMI OT KJIacca TepMETHYHOCTH, k = 1...10;
n — K03bGUIMEHT, 3aBUCALLNIA OT BUAA apMaTyphI, IS BEHTWIEH n =
=75 - 107, nns1 3arBopoB n = 2,6 -10”; p, — naBneHUE cpeabl B TpyOomnpo-
Bozte, MIla; D, — quameTp ycJIOBHOrO IpoOXona, MM.

OGbembl yTeueK ra3oB 3HAYMTENHHO TIPEBBHILIAIOT YTEUKH XHAKOCTEH
Ox, 06b19H0 O/ Oy ~ 10...10°.

5.2. MAEHTHOHUKALIUA SHEPTETHYECKHUX BO3AENCTBUN
TEXHUYECKHX CHCTEM

Ipy uneHTrOUKALMY SHEpreTHYECKUX BOINEHCTBUI ClIEAYET HCXOMUTD
U3 YCJIOBUS, YTO HAUOOJbIIAS MHTEHCHMBHOCTH IIOTOKA SHEPIMU BCEraa
CYIIECTBYET HEMOCPEACTBEHHO OKOJIO HCTOYHMKA. MHTEHCHMBHOCTE ITOTOKA
SHEPrMM B cpele OOMTaHMA YMEHBIIAETCS OOPaTHO NpPOMOPLHOHAIBHO
TJIOINaaM, Ha KOTOPYIO pAaclpeNeNnseTcsl SHeprus, T. €. BeIUYUHE 7>, rue
F — PacCTOSIHME OT MCTOYHMK2 M3NIYYEHHs JO pacCMaTpUBaEMoil (pacuer-
HOM) TOYKH B cpefie o6uTanHus. Eciu MCTOYHMK, MATYHAIOLINIA SHEPIHIO,
HaXOUTCSl HA 3EMHOM MOBEPXHOCTH, TO U3JIyYeHWE MAET B Modychepuye-
CKO€ MPOCTPAHCTBO (5= 2nr?), €CIM Xe UCTOYHMK PacIlONOXEH BBICOKO
Hall 32MHOW NOBEPXHOCTHIO MJIM TIOJ HEM, TO M3lyyaeMasi SHEeprHs pacce-
MBaercs Mo cdepuyeckoit mosepxHoctu (S = dnr?).

PacyeT aMriMTy 1 BepTUKAIBHBIX (TOPH3OHTATBHBIX) KOTeOAHMI rpyHTa
NpH BEPTUKATBHBIX (FOPM3OHTANBHBIX) BUOpaUMax GyHAAMEHTa MAIINH ¢
DMHAMHMYECKMMH HArpy3kaMu MPOM3BOMAT 10 (opMmysie

_ 1 ri-1
A,—Ao{ + } y
ril+¢-0D @+ D3r

Tie A — aMIUIMTy1a KoneGaHMN IPyHTa B TOYKAX, PACIONOXEHHBIX Ha
PacCTOSIHUM r OT OcH GYHIaMEHTa, SBIAAIOLIEroCcss MCTOYHUKOM BOJH B
IpyHTe; Ay — aMILTMTYAa CBOGOMHBIX HITH BEIHYXAEHHBIX KONeGaHUii mpH

r=n, n=VE_ TNpUBENEHHBI paauyc MOJOUIBH (QyHIaMeHTa (OCHOBA-
T

HUs). YacToTy BOJH, PacIpOCTPAHSIOIUXCA B IPYHTE, TIPMHIMAIOT PaBHOI
qacrore KonebaHWi PyHAAMEHTa MAllKHBI.

IIpoTsixeHHOCTh 30HBI BO3AEHCTBUA BUGPALIMit ONpeneseTcs BeTuyy-
HOM MX 3aTyXaHHMA B IPYHTE, KOTOpAS, KaK MpPaBMIIO, COCTABIAET | nb/Mm (B
BOJIOHACBILUIEHHBIX TPYHTAX OHO HECKOJIbKO BhIlle). Yaile Beero Ha paccro-
stHum 50...60 M OT MarucTpaieil pesbCoBOro TpaHCIopTa BUOpaluy 3aTyxa-
I0T. 30HBI HeHCTBUS BMOpAlUii OKOJIO CTPOMTENbHBIX IUTOUIAOK,
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KY3HEYHO-TIPECCOBBIX LIEXOB, OCHAIIEHHBIX MOJIOTAMH C OOJIerYeHHbIMH
¢yHIaMeHTaMH, 3HAYMTENIbHO OoMBlle M MOTYT MMeTh paauyc o 150...200 M.
3HayUTENLHO Bhillle BUOpaLMK B XWIbIX 3JaHUAX MOTYT CO3/1aBaTh pPacHo-
JIOXEHHbIE B HUX TEXHHUECKHE ycTpoiictsa (HacoChl, JIHGTH, TpaHcdopMma-
TOPHL U T. I1.), @ TAKKE TPACCHI METpOTOIMTEHA Hemyﬁoxoro 3aJIeraHus.

WHTeHcuBHOCTh 3ByKa I (BT/M?) B pacueTHOM TOUKe OKpyXalollei
cpebl PH UATYYEHHH IyMa HCTOMHHKOM CO 3BYKOBO# MolHocTei0 P (BT)
PAcCYUTHIBAIOT MO (opMyie

= PO
1= K%

rne @ — ¢axTop HanpaBleHHOCTH UATydEHNs 1Iyma; § — mwrowans, Ha
KOTOPYIO PacrpenesseTcs 3ByKoBast 3Heprisi, M, kK — Koo dUIMEHT, yuu-
THIBAIOILMII YMEHBIIEHHE WHTEHCHBHOCTH 3ByKa Ha IYTH €ro pacrpocrpa-
HEHMS 33 CYET 3aTyXaHMsl B BO3JYXE M Ha PAIMYHBIX TIPEMATCTBHAX; kK = 1
MIPH OTCYTCTBMH NPENATCTBHIA M NP PacCTOSHMAX 10 50 M.

3HAaYMTENBHbIE YPOBHU 3BYKA H 30HBI BO3NEHCTBHS IIIyMa BO3HHKAIOT
P 3KCIUTyaTallM# CPEACTB TPaHCHOpTA:

By TpaHCIopTa, MarucTpaim XKenesHan  Otkpnrras  CkopocTHast ABTOTpaHC-
Jopora JIMHUS MeT- aBTOMArMcr- MOpT ropos-
po panb CKHX YIHI
W HTEeHCHBHOCTE OBIDKEHMS, T/ 40 40 2000...6000 50...500
YpoBeHb, 1BA, 3ByKa Ha paccTo-
SIHUH, M:
7.5 ..o 89 69 87 60...74
0. ... ... — — — 52...60
50. ... ... .. ... - 53 55...56 —
70 . ... 65 - — -
TpebGyeMoe cHIDKEHME YPOBHS 3BY-~
Ka, BA . . . . . . ... .. 20 8 11...14 7..21

IllymoBasi XapaKTepMCTHKA XEI€3HOAOPOXHOIO TpaHCIIoOpTa OLleHHBa-
eTcd BeJMYMHOH ypoBHs miyma I, (1BA), onpenensieMoii no dopmyiie

Le=63+ 2513%% ,

TIe vV, — CKOPOCTh COCTaBa, M/c; Vo = 1 M/c.

PacueTHble pasMepbl CAHUTAPHO-3aLUTHBIX 30H (C33) (moa C33 noHu-
Maercsi 30Ha, B KOTOPOH IIPEBHILAIOTCS YCTAHOBJIEHHBIE HOPMAaTHBaMM
YPOBHHM BpeHOTO dhakTopa) Mo PakTopy 1IyMa Uisi MHOTHX TPOMBILIUIEHHBIX
NPEANPUATHIA CYIHECTBEHHO NPEBHILAIOT YCTAHOBIEHHBIE CAHMUTAPHBIMH
HopMamu pasmepsl C33 mo daxTopy BpeqHBIX BHIGPOCOB, HAIIPUMED:
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Hpeanpnsrne, 3ason Hopmatasume pasmepnt C33 Pac'lenme pasmepnl C33 no

00 (axTopy npeanbix shibpo- baxropy myma, M
cos, He Menee, M
MerusHerit . . . . . . . ... 100 525
ABTODEMOHTHBIA . . . . . . . . . 100 285
MpsaowteHo-TKAKan Dabpuka . . . 50 475
O6ysHast dabpuxa . . . . . . . . 50 475
DopHUTYpHEI} 3aBOT . . . . . . . 100 230
MsiconepepabarbiBatoiumii 3agog . . 50 150
Tumorpadms . . . . . . . .. .. 50 355
JloMocTpouTeIbHBIM 3aBON . . . . -100 300
Pabpuka-xUMIKMCTKA . . . . . . . 100 120
ABTOOYCHBI mapk . . . . . . . . 100 475
TpamsaiiHoe gemo . . . . . . . . 100 135

DJIEKTPOMArHUTHOE 110JT€, CO30aBAEMOE MCTOYHMKAMM, XapaKTEpU3yeT-
CAl HENpPEPBIBHBIM paclpe/eieHHeM B IPOCTPAHCTBE, CIIOCOOHOCTHIO pac-
MIPOCTPAHATBCHA CO CKOPOCTBIO CBE€Ta, BO3AEHCTBOBATH HA 3apsDKEHHEBIE
YacTHLIBI U TOKH, & TAKXe Ha pasndHble Tena. [lepeMeHHOe 3/eKTpoMar-
HHUTHOE TIONE SIBJIIETCS COBOKYITHOCTBIO JBYX B3aHMOCBS3aHHBIX MONeH —
JIEKTPUYECKOIO M MAarHUTHOTO, KOTOpPHIE XapaKTEpU3YIOTCS BEKTOPAMM
HamnpsKeHHOCTH, COOTBETCTBEHHO, K, B/M 1 H, A/m.

DNIEKTPOMAarHUTHOE I10J1e HECET SHEPTHIO, ONpPEENSEMYIO IUIOTHOCTBIO
noroka suepruu /= EH, Bt/m’. Tlpu uamydeHun cdepuyecKux 3NEKTpO-
MarHUTHBIX BOJIH IUIOTHOCTh IOTOKA 3HEPTUHU B 3aBUCHMOCTH OT PACCTOS-
HHUSI OT UCTOYHUKA OMpeaensercs mo gpopMmyne

P“CT
dgr?

rie P, — MOLIHOCTb, OABONMMAsI K UCTOYHMKY, BT; r — paccrosiHue OT
UCTOYHHKA 3INTEKTpoMarHutHoro rnoid (OMII) mo pacyeTHOit TOYKH, M.

@opMyna crpaBemIMBa [pY YCIOBUH, 4TO F> 27‘ , TIe A — IUTMHA BOJIHBI

9JIEKTPOMAarHUTHOTO U3Ny4eHHs, M. IMHA BOJNHBI CBSI3aHA C YACTOTOM f,
I't, cooTHOLIEHHEM A f= ¢, T ¢ — CKOPOCTb PAacTIPOCTPAHEHHUS SIEKTPO-
MarHUTHBIX BOJIH, M/C.

OmnacHele 30HB HeToyHUKOB DMIT 1 H3TyYeHHI COCTABIAIOT:

— g avHui 3mexrponepenady (JIDII) ¢ yacroroit 0 u 50 T B
3aBUCHUMOCTH OT HaIpsDKEHUS

Hanpstxenue, kB . . . . . . . . . 20 110 330 750 1150
Pasmep 3alMTHOM 30HBI OT KpaiHero
nposoga JISII, M . . . . . . . . . 10 20 75 250 300
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— U 3MeKTPU(UIUPOBAHHBIX XeJE3HBIX AOPOT IIPH HanpsDKEHHH
10...20 kB 3ammuTHad 30Ha cooTBeTCTBEHHO 10 M 20 M;

— IUts uIcToYHUKOB paaguoyactor CBY (f= 3-10° + 3-10'" I'n) 3ammTHAas
30Ha cocrasnser 300 m.

5.3. KAEHTUPHKAIINA ABAPHITHBIX CUTYALIMI, BOSHHUKAIOIIUX I1PH
DKCILUTYATAIIMA TEXHUYECKMX CUCTEM

Nnentuduxaunio onacHocreil TeXHMYECKMX CHCTEM IPOBOIAT HA OC-
HOBE KayeCTBEHHOTO M KOJUYECTBEHHOIO aHAIM3a CHUCTEMB! «YeJJOBEK —
MalIMHA — OKpYyXalolllas cpena».

KauecTBeHHbII aHATU3 ONACHOCTE HAYMHAIOT C MCCNIEA0OBaHMS, I03BO-
Jsifouiero uaeHTUGULMPOBATh MCTOYHMKH onacHocTei. [Tpu aHanuse onac-
HOCTEH Bceraa NMPUHUMAIOT BO BHHMMaHHE MCIONb3yeMble MaTepHAIHL,
COCTOSIHME U NTapaMeTphl CUCTEMBI, HUTMYUE U COCTOSIHUE KOHTPOJIBbHO-H3-
MEpUTENBHEIX cpeacTB. KayecTBeHHBIE METOIbI aHAJIN3a BKIIOYAIOT B ceOs
aHATU3 OoMOOK IMEepcoHAIa M pAx Apyrux omepanuii. IlpuMepsl aHanmu3a
oMnacHocTell npuBeneHbl HuXe [2]:

Hcrounnk onacHocTH OnacHocTb Bpennsie n Tpasmupylomue gax-
TOPBI
Cocyn ¢ razoM noa napie- MexaHuyecKMi  B3pbiB. JleTsuMe ockoiaku. Toxk-
HUEM VYTeuku u3 cocyna CHYHBI ras
DnexTpuyecKas YCTaHOBKa  3aMBbIKaHHE Ha KOpITyC DneKTpryecKHit TOK
TloabeMHEIN KpaH O6pbiB Tpoca JBixynpiicst rpy3
HarpeTblit KoieKTOp INoBpexnenue Tervionsond-  Terutora
U1
SlnepHas ycTaHoBKa HapyweHue repMeTHyHo-  Paguaius
CTH TIEpBOTO KOHTYpa
BapbiBoOnacHast cMech XvMH4ecKuil B3pHIB YaapHas BonHa

KonuyecTBeHHBIN aHAINW3 ONMAcCHOCTEN BBITONHAIOT UIS OHEHKHM BEpO-
SITHOCTU (pMcKa) BO3HUKHOBeHMS HemutatHbIX curyauuit (HuC). Yopo-
HIEHHO €ro MOXHO OIpENENUTh COOTHOolleHHeM R=1— ¢€", rume A —
MHTEHCHBHOCThL OTKAa30B, 1/4; T — BpeMs SKCIUIyaTallui, Y.

111 HEKOTOPBIX TEXHUYECKUX CHCTEM MHTEHCHBHOCTH OTKA30B IpHBE-
JeHa HUXe:

Tun oGopynosanns, coenHeRHs A, 174
MexaHnyecKkoe oBopyloBaHHE . . . . . . . 102..10°
TlapoBbIe KOTABL . . . . . . . . . . . . . 102107
I'MIpONHEBMOSNIEMEHTHL . . . . . . . . . . 1072107
TpaHcdopMaTophl . . . . . . . . . . . . . 107...10°°

58
CBapHble COEAUHEHMS . . . . . . . . . . . 10°...10

Bonrosble coemuueHnd . . . . . . - . . . <10
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Prc. 5.2. 30HBI MHAMBHMAYATEHOTO PHCKA WIS OMACHBIX NPEANPUATHA (@) U TPaHCIIOPTHOM
MarucTpaiy (6), no KoTopoi OCylEeCTBAAETCA MEPEBO3KA ONaCHbIX IPY30B:
1. 2, 3 — onacHsie NpeanpusTus; 4 — W3OAUHUM PanHOTO pUcKa

B kocMuyecko#t TexHuke ucnombsywTcs caenyiouide HOPMaTHBHbIE
3HAYEHMsI MHTEHCUBHOCTU OTKA30B B 3aBUCHUMOCTH OT THNA HELITATHOMN
CUTYaLHU:

Tun HuC uanaszon X, 1/4 XapaxrepucTuka 24CTOTH NOABIEHHS
HuC
- 3. -5
HwC, Beibisawoluve veaoxue- 107 > 5~ 10 YMepenno sepositHble

HHUE IIPOrpaMmMbl noneTa
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OnacHrle 10°> 22107 ManoseposiTHbie
ABapuiiHpie 1()'7 >Az 1()‘9 KpaiiHe MajioBepOSTHBIE
Karacrpopuueckue <10® ITpakTHyecKn HEBEPOSITHbIE

B Hacrosiiee BpeMsi pa3paboTaHbl CHOXHBIE KOMIUIEKCH KOMITBIOTEP-
HBIX HPOrpaMM, CIOCOOHBIE BEIYUCINTD BEPOATHOCTD aBApUM HA MpPeIpu-
STUY, OIpeldeNNTh BEIWYHMHY ¥ XapaKkrep OfacHBIX BHIOPOCOB, y4YecTh
METEOPOJIOTHYECKHNE YCIIOBMS, peibed MECTHOCTH, PacIoNIoXEHUE opor U
HaceJIEHHBIX IYHKTOB ¥ B KOHEYHOM CYeTe TOCTPOUTH KapThl (MU30JHMHUH),
pacripefeneHns pucka (puc. 5.2) B IPOMBIIUIEHHBIX U CETUTEOHBIX 30HAX.
Oco60€e BHMaHHE MPY 3TOM YAEIAI0T MCTOYHHKAM KPYTIHBIX aBapuii: ADC,
razorpoBojiaM, XMMHYECKUM ITPOU3BOACTBAM M Ap. B KayecTse BellecTs
HETATUBHBIMHM CBOMCTBAMM BBIIEJISIIOT: OKCUA OEpWJUIMs, BOAODPOI, XJIOp,
aAMMMAK, JHOKCHI CEPBI, JIETKOBOCIIAMEHSIOLIUECS Ta3bl U T. M.

[TIABA 6

METOZbI 1 CPEJICTBA 3AIIUTHI OT ONIACHOCTEN
TEXHUHYECKHNX CUCTEM U TEXHOJOTMYECKHUX
NPOHECCOB

6.1. OBINUE TPEBOBAHUS BE3ONIACHOCTH U DKOJOTHIHOCTH
K TEXHUWYECKHMM CUCTEMAM U TEXHOJTOTMYECKHM INPOLIECCAM

O61uue TpeGoBaHUS HE30MACHOCTH K TPOU3BOICTBEHHOMY 060pyI0Ba-
HUIO M TIPOM3BOICTBEHHBIM Tpolieccam ycraHoBineHbl FOCT 12.2.003—91
n TOCT 12.3.002—75". BesomacHOCTb TIPOU3BOINCTBEHHBIX MPOLECCOB B
OCHOBHOM oOIIpeJieNsieTcs: 6e30MaCHOCThIO TPOU3BOICTBEHHOTO 060pyn0Ba-
HUS.

CornacHo 'OCT 12.2.003—91 npou3BoacTBEHHOE 000pyA0BaHUE AOJ-
XHO:

— obecneynBaTh 6€30MaCHOCTb PaBGOTAIOIIMX TP MOHTAXe (IeMOHTa-
Xe), BBOIE B OKCIUTYaTAllMIO M IKCIUTyaTallUU KaK B cilyyae aBTOHOMHOTIO
UCIIOJIB30BAHUSA, TAK U B COCTaBE TEXHOJNOIMYECKUX KOMILIEKCOB [MpH
cobmoneHuy TpeGoBaHKil (ycIoBUid, TpaBui), MIPEIyCMOTPEHHBIX KCIUTY-
ATALMOHHON HOKyMeHTauue. Bce MalIMHBL M TEXHUYECKUE CHCTEMBI JOJ-
XHbl OBITH TPaBMO-, TMOXapo- W B3pbLIBOOE3ONACHBIMU, HE SBJISATHCA
WCTOYHUKOM BBIJEJIEHHUS 1apoB, Ta30B, NMbUICH B KOJUYECTBAX, NPEBBILIA-
IOLIMX Ha paboYyMX MECTaX YCTAHOBJIEHHBIE HOPMBI, TeHepHpyeMbie UMHU
WYMbI, BUOpaLuy, ynbTpa- U MH(Pa3BYK, a TAKXKe MPOU3BOACTBEHHBIC
M3JIyYeHUs He NOJKHbI NPEBbILIATE NONYCTUMBIE YPOBHHU;

— HMETDb OpraHbl yrpaBjieHus 1 oTobpaxeHus MHMPOPMAIIMH, COOTBET-
CTBYIOILME SPrOHOMUYECKUM TPeOOBaHUAM, K ObITh PACTIOIOXEHBl TAKUM
o6pa3oM, 4TOOBI MONIB30BAHME MMM HE BHI3BIBAJIO MOBBILIEHHON yTOMIIsIe-
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MOCTH, SBJIAIOLIEHACS OXHON U3 ONpEAENSIOMX NPHYMH TpaBMaTH3Ma. B
JaCTHOCTH, OPraHbl YNPaBICHUS NOKHH GBITh B 30HE MOCATAEMOCTH
oneparopa, YCHJIHs, KOTOphIE HEOOXONMMO K HHUM IpWIArarb, JOJDKHbI
COOTBETCTBOBATh HPUINIECKUM BOSMOXHOCTAM YeIOBEKA, PYKOATKH, mTYyp-
BAJIBI, EAAIH, KHOTIKH U TYMO/IEPBI HO/DKHBI GBITh CIIPO(WIMPOBAHEI TAKHM
06pa3oM, YTOGBI GBUTH MaKCHMAILHO YIOGHEI B MCIIONB30BAHMH. Yucno u
Pa3IMIMMOCTb CPEACTB OTOOpaxeHHs MHPOPMALMM AODKHEI YYHMTHIBATH
BO3MOXHOCTH OINEPaTopa o ee BOCIPHUSITHIO U He IPHBOIUTE K HEOGXO/IH -
MOCTH Ype3MepHO# KOHLIEHTPAllUd BHHMAHUS,

— HMETb CHCTEMY ynpaBjleHuss oGopynoBaHHeM, obecreyHBaIoIIyIO
HajiexHoe 1 6e3onacHoe ee GYHKIMOHUPOBAHHME Ha BCEX MpeayCMOTPEHHBIX
pexuMax paGoTel 0GOpyIOBaHHS M NPH BCEX BHEIIHMX BO3NCHCTBHSAX B
YyenoBHsIX 3KcIuTyaTauuu. CucreMa ynpaBiieHus J0/DKHA HCKIIIOYATh CO3/Ia-
HHE OMacCHbIX CUTYAalM# M3-3a HapyHIeHUs PaGoTaIOIMMH NOC/Ie0BaTe b
HOCTH YNPABJIAIOIIMNX NeHCTBUIA.

I'OCT 12.3.003—75" ycTaHapIHBaeT MPUHLUMIIE 6€30MaCHOM OpraHu3a-
UWH NPOM3BOACTBEHHEIX MPOIECCOB, 00IMe TpeGoBaHUSA GE30IMACHOCTH K
TNIpOM3BOJCTBEHHBIM NOMEILEHHUSIM, IUTOIIANKAM, Pa3MEIEHHIO TIPOM3BO-
CTBEHHOTO OGOPYNOBAHMSI M OPraHM3aLUM PabOYMX MECT, K XPAHEHHIO H
TPAHCIIOPTHPOBKE HCXONHBIX MAaTepHANoB, N'OTOBOM NPOIYKIIMM H OTXOIOB
TNPOM3BO/ICTBA, K NPOPECCHOHATLHOMY OTGOpY M MPOBEpKe 3HAHMIA pabo-
TAIOLIHX, A TAKXe TPeOOBAHMSA K NPUMEHEHMIO CPEACTB 3aLIMTH pa6oraro-
IMX. OCHOBHBIMM TPeGOBAHMSAMM G€30NACHOCTH K TEXHONOTHYECKHM
fpoLeccaM SBISIOTCS:

— YCTpaHeHHe€ HENOCPEeACTBEHHOIO KOHTAKTa paGoTalolMX C MCXOM-
HBIMI MaTeépuaiaMu, 3aroToBKaMH, nmojiydaGpukaTaMu, roroBoil mpoxyK-
IMeHd ¥ OTXONaMH NPOH3BOICTBA, OKA3BIBAIOLIMMH BDPEHOE NEHCTBHE,

— 3aMEHa TEXHOJIOTHYECKMX IIPOLECCOB M ONEpalMii, CBA3aHHBIX C
BO3HHKHOBEHHEM TPABMOOIIACHBIX H BPEAHBIX IPOU3BOACTBEHHBIX (haKTO-
POB, NpOLECCAMH M ONEPAlHAMH, NPH KOTOPHIX YKa3aHHEIE (haKTOPHI
OTCYTCTBYIOT HJIM OGN2AI0T MEHBIUEH UHTEHCHBHOCTBIO;

— KOMIUIEKCHast MEXaHU3ALMs H aBTOMAaTH3aLMs [IPOU3BOJICTBA, NIPH-
MEHEHHME TMCTaHIMOHHOTO YIIPAaB/IeHHs! TEXHOJIOTHYECKMMH TPOLIECCAMH M
ONEpaLUIMH IPY HAUTHYUH TPABMOOIIACHBIX M BPEAHBIX [IPOU3BONCTBEHHBIX
¢dakropos;

— TepMETHU3aLUA 060pyIOBaHHU, _

— TMPHUMEHEHHE CPEJCTB KOJUIEKTUBHOMN 3alUUTHl paGoTaIONINX;

— PallMOHANbHAA OPTaHU3aIMA TPYAA M OTABIXA C LENbI0 NPodMIaK-
TMKH MOHOTOHHOCTM M TI'MINOAMHAMMH, a TAKXKE OTPaHUYEHHS TIXKECTH
Tpy.a;

— CBOEBPEMEHHOE NOJIy4eHHEe UHGPOPMAIUM O BOZHUKHOBEHHH OMAC-
HBIX MTPOU3BOACTBEHHBIX (PaKTOPOB HA OTHENBHBIX TEXHOJIOTMYECKUX OIle-
pauusx;

— BHEJPEHHE CUCTEM KOHTPOJIA M YIIPABJIEHUS] TEXHOIOTHYECKUM ITpO-
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LeccoM, o6ecIeyMBaoLIMX 3alUTy paboTaloLIMX ¥ aBapUiHOE OTKIIOYEHHE
NIPOU3BOICTBEHHOTO 060PYIOBaHMA,

— CBOEBpEMEHHOE yIajleHe ¥ 00e3BpeXUBAHNE OTXOIOB IIPOU3BOACT-
Ba, SABIAIOMIMXCH UCTOYHMKAMU TPABMOOINACHBIX M BPEJIHBIX MPOU3BOACT-
BeHHBIX (aKTOPOB, 0GecIeYeHHe MOXapOB3PHIBOGE30NacCHOCTH.

IIpu onpeaeieHUd HEOGXOMMMBIX CPEICTB 3ALUMTHI CIENYET PYKOBOX-
CTBOBAThCS YKA3aHMSIMM COOTBETCTBYIOIMX pasnenos crannapros CCBT no
BMIaM MPOM3BOICTBEHHBIX TPOLECCOB M IPYNNaM MPOU3BOICTBEHHOIO
060pyNOBaHUSA, UCTIONB3YEMBIM B 3THX Mpolieccax.

Bo Bcex crangaprax noacucremst 3 CCBT nmeercs pasnen «TpeboBanms
K IPAUMEHEHHUIO CPEMICTB 3aLIUTHl paGOTAIOIINX>, OTIPEAESIOLINH TIEpeYeHb
CPE[CTB MHIMBHAYATHHON 3aIUUTHI, KOTOPBIE JODKHBI MCIIOMBb30BATHCA. B
crangaprax noacucreMsl 2 CCBT ykasbBaloTcsl CpE/ICTBA KOJUTeKTUBHOH
3QLIATHI, IPYMEHEHHE KOTOPBIX HEOOXOIMMO B pacCMaTpMBaeMOM IPOU3-
BOICTBEHHOM O0OpYAOBAHUH.

KonTpois ydera TpeGoBaHHit 6€30M1aCHOCTH B JOKYMEHTALMH Ha I1po-
eKTUpOBaHUE HOBBIX MAIUMH M TEXHOJIOIWiA MPOK3BOIMTCS MPH €€ IKCIep-
TH3eE.

O61ue TpeGoBaHUS SKOJIOTMYHOCTH K MPOM3BOACTBEHHOMY obopyao-
BaHMIo ¥ mpoleccam ycraHosneHsl CH 1042—73, a Takke CTaHIapraMu
CHCTEMbl cTaHmapToB «OxpaHa Inpyupoas. [locnefHue yCTaHABIWBAIOT
IPUHIMIIE OXPAHBI M PALOHAIFHOTO MCIIONB30BaHMs IIPHPOLHBIX PECyp-
COB, B YACTHOCTH BOZbI, BO3[yXa, TOYB, 3eMeJib, MONE3HbIX UCKONAEMBIX, a
TaKoKe TOKAa3aTeIl KayecTsa IIPUPOIHBIX cpell, NapaMeTphl 3arpsA3HAIOLINX
BBIGPOCOB ¥ COPOCOB ¥ TOKA3aTeNX MCMOIb30BAHUS IIPHPOJHBIX PECYPCOB.

OCHOBHBIMM HOPMATHBHBIMH IIOKA3aTeNsIMU 3KOJIOTUYHOCTH INPOM3-
BOJICTBEHHOro OBGOpYIOBAHHS M TEXHOJOTHYECKUX MPOLECCOB, a TaKkKe
NPEATPUSATHH U TPAHCIIOPTHBIX CPEACTB ABISIOTCS NPeeNbHO HOMyCTUMBIE
Br16pockl (ITIB) B atMocdepy, peaeabHO AOMYCTUMBIE c6pocer (ITAC) B
rugpocepy ¥ IpENelbHO HOMYCTHMBIE SHEPrETHYECKHE BO3NEHCTBHS
(IMASB).

INpenenpHO-IONYCTUMBIA BEIGpOC B atMocepy — HOpPMArKB, yCTaHaB-
JMBAeMbIii M3 YCIOBHii, YTOOBI cOIEpXaHHe 3arpA3HIIONIMX BELIECTB B
MPU3EMHOM C/IOE BO3yXa OT UCTOYHMKA WX UX COBOKYITHOCTH HE NPEBbI-
1140 HOPMATHBOB KayecTBa BO3AyXa JUisl HACENICHHBIX MECT.

CymHoctb BefieHus I1IB cocTout B orpaHH4eHUH BbIOpOCOB U 06YyC-
JIOBJIEHAa TEM, 4TO IIPH CYLIECTBYIOIUMX METOHAaX COKpAlICHMs OTXONO0B
TIPOM3BOJCTBA NPAKTHYECKH HEBO3MOXHO W30exXaTh NMPOHMKHOBEHUS B
arMocdepy BpeIHbIX BellecTB. BMecTe ¢ TeM HYXHO YMEHbLIATh BBIOpPOCEHI
IO YPOBHEH, 06ecTeYnBaIOLINX COOMONEHIE MPENETBHO NOMYCTUMBIX KOH-
ueHtpauuit (ITAK). s BbIsABIEHUS CBSI3U MEXIY B u IIK uccrenyior
3aKOHOMEPHOCTH PACIPOCTPAHEHMUs IIPUMeCcel OT UX CTOYHHKOB 110 30HBI
BO3/EHCTBUS, OGYCIOBIEHHBIE UX PaccessHHeM B atMocdepe.

OnpeeneHue NpPeaeabHO JOMYCTHMMBIX BBIOpPOCOB TIPOM3BOIMTCA Ha
OCHOBAHHH DAacyeTa pacceMBaHMs NpuMecedl B arMocgepe; I ITOro
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ucnonbsyercss «OH/I-86». CormacHo aToit MeTonuke, B ciyuae HarpeThix
BBIOPOCOB M3 OJMHOYHOIO MCTOYHUKA C KPYIJILIM YCTBEM IPH 3HAYEHUSX
($OHOBBIX KOHLIEHTpalMii 3arpsA3HEeH I ¢y MeHbltte ITIK, TIIB onpenensior
1o ¢opmyse (5.1), npeo6GpasoBaHHOl K BHAY:

=K -c) H? ‘on
TaB AFmny QAT ,
rae Q= nDvy/4; D — nuaMetp ycTh HCTOYHMKA, Vip — CKOPOCTb BBIXOAA
ra3aBO3JYIIHO| CMECH U3 YCThS TPYOHI.

Ecin B Bo3tyxe roposioB win Ipyrux HaceleHHbIX TYHKTOB,[Ie pacro-
JIOXCHBI NPENNpPUATUS, KOHUEHTPALMM BPENHBIX BEILECTB IMpPEBBIIIAIOT
MK, a 3navenus I1AB no oGBEKTHMBHBIM MPUYMHAM HE MOTYT OBITh
AOCTUTHYTHI, BBOIUTCS ITOITAIIHOE CHIDKEHUE BBHIOPOCA BPEIHBIX BEILECTB
Ao 3HavYeHwmii, obecrieynBaromux K. Ha xaxnoM 3rame 1o obecrneyeHus
IT]IB ycraHaBImMBalOT BpeMEHHO COMTACOBAHHBIE BeI6pockl (BCB) Ha yposHe
BBHIOPOCOB NPEANPUATHI ¢ HaWTydLIelt TEXHOTOTUEH NPOU3BOACTBA WIH Ha
YPOBHE NpEANPHUITUA, aHATOTUYHBIX MO MOIMHOCTH M TEXHOJOTHMYECKUM
npoueccam. Pacyer BCB npoussoautcs ananornyso IJB.

[MpenensHo KOMYCTUMBIA COPOC BEIECTBA B BOAHBIH OGBEKT aac) —
Macca BPEMHOTO BEIHECTBA B CTOYHBIX BOJAX, MAaKCUMAIbHO TOMyCTUMAst K
OTBEEHUIO C YCTAHOBJIEHHBIM PEXHMOM B TAHHOM ITYHKTE BOIHOTO OOBEKTA
B €IMHHIY BPEMEHHM C LENBI0 0DecneYeHHUsI HOpM KayecTBa BOIBI B KOHT-
ponbHoM nyHkTe. Hopwmsl TTIC ycraHasmusaior ¢ yyerom TTIK Bewects,
3arpsASHAIOIINX BOJHYIO Cpelly B MECTax IOJb30BaHUS, aCCHMIITHPYIOILEH
CIIOCOGHOCTH BOXHOIO O6BEKTa M ONTHMATBHOTO PAaCHpPENeNeHNs MAacChl
cOpachIBaEMEBIX BEUIECTB MEXIY BONOMONb30BATEAMM.

[IC onpenensiiorest Iist Beex KaTeropuil BOLONOMb30BAHUS KAK npo-
M3BENEHHE MAKCHMAJIBHOTO YaCOBOTO PAacXola CTOYHBIX BOI M. (M’/4) Ha
KOHLEHTPALMIO B HUX 3aTPASHAIOLINX BELIECTB ¢ (I/M’) COTIACHO dopmyne:

IAOC = meec.

B cooTBercTBUM ¢ CaHMTAapHBIMH NpaBWIaMH H HOPMaMH OXpPaHEI
TIOBEPXHOCTHBIX BON OT 3arpsi3HEHMH Ui cOPOCOB CTOYHBIX BOJI B yepTe
ropoia WK HaceJeHHoro nyHkra ¢ = [TJK.

K HOpMarMBHBIM NOKa3aTeNsAM 3KONOTMYHOCTH TEXHMYECKUX CHCTEM
OTHOCATCA TaKXe MpelNebHO-AOMYCTUMBIE 3HEPTeTHYECKUE BO3NENHCTBHUS
(IIA9B) myma, Bubpauuu, DMII, obecnieynparomiue NpeeTbHO-TOYCTH -
Mble ypoBHu (IIY) B 30HaX, NMPUMBIKAWOHIMX K MIpENNpUATHIM U B
YacTHOCTH B XWJIoH 3actpoiike. HopmatusHeie T11DB aBIg10TCS OCHOBOIR
JULS MTPOBEACHHUS SKOMOTMYECKOM IKCIIEPTU3BI HCTOYHHMKA.

Peanusauuss HOpMaTMBHBIX MoKa3arelell Ge30MACHOCTH M 3KOIOTHY-
HOCTH HCTOYHMKA NOCTHIAETCA 34 CYET €ro COBEPLIEHCTBOBAHMSA Ha 3Tanax
NPOEKTUPOBAHMS, MOCTAHOBKW Ha MPOU3BOLCTBO M 3KcIuTyaTaumu. Hixe
paccMOTpeHa cxeMa OpraHM3ailMH paboT Ha KAXIOM M3 STHX STAIOB:
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Oran Bua paGor
IMpoekTHpoBaHHKE VYyer TpeGopaHuit 6€30MaCHOCTH H 3KOJIOTHYHOCTH B 1po-
€KTHOM JOKYMEHTaUMH

DkcrepTH3a 6e30MacHOCTH U IKCIEPTH3a SKOJOTHIHOCTH
HPOEKTOB TIPOH3BOCTBEHHOTO 0GOPYIOBAHMSA H TEXHONOTHH

[MocTaHOBKA MPOXYKIMH Ha| IIpHeMOYHEIE MCIIBITAHHS OMBITHLIX NMApTHH M TONOBHBIX

MPOU3BOICTBO 06pasLioB 060pyROBaHMS
DKCIUTyaTalms BxonHoit KOHTpoJIb 060pyAOBaHMSA
OcBUAETENLCTBOBAHME 0GOpYIOBaHIS TOBHIILICHHOM onac-
HOCTH

CocTaBlieHHMe 3KO0J0THYEeCKOro nacnopra npeanpusTus

TeKylpit KOHTPO/b 6€30MaCHOCTH H SKONOTHYHOCTH 060-
PYACBaHMS M TEXHONOTHYECKHX TIPOLIECCOB

6.2. DKCIIEPTU3A BE3OIACHOCTH OBOPYIOBAHUS
M TEXHOJIOTHYECKHX ITPOLIECCOB

DKCIepTH3a JO/DKHA MPOU3BOAUTBCS KAaK Ha 3Tale NMpOCKTHPOBAHUA,
TaK W Tepel NMPOM3BOACTBOM M BHelpeHueM paspaborok. Ilepsuiii aram
SKCIIEPTU3BI MOXET POU3BOAUTECS KaK MPOEKTHBHIMH, TaK ¥ HE3aBUCHMBI-
MU OGHIECTBEHHBIMU OpraHU3aLHgMH.

Mopanok 3KcrnepTH3sl 6e30MacHOCTH IPOEKTOB HA HOBYIO TEXHHKY M
TEXHOJIOTMU ¥ BbUIAYM HA HUX 33KIIOYCHHMH YCTAHOBICH Muntpynom PO
¥ npoBoauTcs ToCynapcTBEHHOM KCIIEPTU30M YCIOBUH TpyIa € yYacTHEM
opraHoB CansnuaemHan3opa P®, a B HEKOTOpBIX CIyyasx ¥ IPYrux Hall-
30PHBIX OpraHoB. [IpUMEHUTENBHO K 0GOpYI0BaHHIO U TEXHOJIOTHYECKUM
NIpoleccaM, MMEIOIMM aHATOTH, KaK NPaBWJIO, NIPOM3BOIMTCA pacyeTHas
OLIEHKA OXWIAaeMOTO YPOBHS HEraTUBHBIX (HAKTOpOB H COIIOCTABIICHHE
MOJIydEHHBIX BEJMYMH C TpPEAeNbHO NOMYCTHMMbIMM 3HAYCHUAMHU. TIpu
CO3/IaHUHM OTIBITHBIX 06pa3lloB ompenessieTcs GakTHYECKOe 3HAUCHUE ITHX
¢akTtopos. B ciy4ae, €cI 3TH 3HAYEHHUs! TIPEBHILIAIOT JONYCTUMBIE BETH-
yunsl, ycraHorneHHsie CCBT, npouspoautes nopaborka o60pyfoBaHUs 38
cyeT BBeJIeHHs] COOTBETCTBYIOUIMX CPEICTB 3aLUTH WM MOBBILICHUS HX
acdexkTuBHOCTH. OTHOBPEMEHHO, UCITONB3YsI CTATHCTUYECKHE NAHHBIC IO
TpaBMAaTU3MYy U 3a60NIEBAHUSM, YCTAHABIMBAIOT PHYMHBI OTKA30B CUCTEM,
TpaBM, npod3aboneBaHuil M paspabaThIBAIOT COOTBETCTBYIOLIME TpeboBa-
HUs 6e30MACHOCTH, B TOM YHMCJIE YCTAHAB/IHUBAIOT COOTBETCTBYIOIHE ITOKA-
3atesid 6e30MMacHOCTH.

TIpuMeHHUTEIEHO K 0GOPYIOBAaHHUIO Y TEXHOJNIOTHYECKUM IpoLieccaM, He
VIMEIOI[MM aHAIOrOB, [IPOU3BONUTCA MAeHTH(MKALMS ONacHOCTeH U CBA-
3aHHBIX C MX BO3HUKHOBEHHEM HETaTMBHBIX GAaKTOPOB. YUMTHIBass MHOTO-
obpasue cBsi3eil B CHCTEME «4EJIOBEK — MAIUMHa — OKpyXaoilas cpelia» 1
COOTBETCTBYIOIIEE MHOFOOOpas3ue NpMIMH aBapuii, TPaBMAaTU3Ma 1 npodec-
CHOHATHHBIX 3a60€BaHIIi IS BRIARIEHHS IPOU3BOICTBEHHBIX ONACHOCTEH
TMPUMEHSTIOT METOJ MOJIENTMPOBAHUSA C HCIOIB30BAHUEM NHArpaMM BITHSHUA
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NIPUYMHHO-CJICACTBEHHBIX CBSI3€i Ha peaTdH3aluIo 3TUX onacHocreii. Hau-
Gosbiliee pacIpoCTpaHeHHE MOMYYHIH METOINbI C UCIONB30BAHUEM IepeBa
OTKA30B WM JiepeBa MpoucluecTsuii [2].

6.3. DKOJIOTHYECKAS DKCIIEPTH3A
INPOM3BOJICTBEHHOT'O OBOPY/IOBAHMS U TEXHOJIOTHIA

DKoJIorMYecKas 2KCNepTH3a TEXHUKH, TEXHONOTHH, MATEpHATIOB BKITIO-
yaer B cebd OTpaciIeBylo M roCyIapCTBEHHYIO SKCITEPTH3Y.

TocynapcTeennas 3Ko/0riIecKas KCIePTHIA HOBOK POLYKLIMY — pac-
CMOTPEHHE NOKYMEHTaUWK (WM 00pasiioB) HOBOM IIPONYKIIMHM, TPOBOJIH-
MO€ OSKCNEPTHBIMM MOIPA3JAEAEHUSIMA OpPraHOB TIOCYJAPCTBEHHOTO
YNpaBlIeHUs] B o0JacTH NPHPONONONB30BAHHA W OXpaHbl OKpYXaloLiei
CpeJIbl Ha PeCyOIMKAHCKOM U PETHOHATBHOM (TEPPUTOPUATHLHOM) YPOBHE.

Orpacrnesas 3koIoOrHIecKas SKCHEPTH3A — PACCMOTPEHHE IOKYMEHTa-
MK (111 06pastoB) HOBOM NMPORYKIMHU, IPOBOIMMOE OTPACIEBEIMU Opra-
HHU3aUUAMH (NIPENNIPHATHAMHM), ONPENETEHHBIMU B KAYECTBE TOJIOBHBIX 110
OTpaciy (MM TI0 BUAY MPOLYKLHMHU) ITO BOPOCAM SKOJOTHYECKOi 6e3omnac-
HOCTH.

- Ll 3xonorMyecKoit 3KCIepTH3bl HOBOM IIPONYKIMH — MPELYIIPEXIe-
HUE BO3MOXHOTO HPEBBILIEHUS] JOMYCTUMOTO YPOBHS BPEIHOIO BO3AEHCT-
BUs1 Ha OKPYKAIOILYIO Cpelly B [IPOLIECCE €€ SKCIUTyaTallui, UCIOIb30BaHMUA,
nepepaboTKM WK YHUYTOXeHUs . [IaBHast 3a1aua SKONOTHYECKOIt SKCcIep-
TU3bl — ONpEJIeNIeHHE IMOJIHOTEL U JOCTATOYHOCTH MEp IO 0BECleYeHUIo
TpeGyeMOro YpOBHs IKONOTHYECKOM 6€3011acHOCTH HOBOM MPOIYKIHH IIPH
ee pa3paboTke, B TOM YHCIIE:

~— olpeleNeHue COOTBETCTBHS MPOEKTHBIX PEIIEHHI CO3MaHUS HOBOI
NPOIYKIMY COBPEMEHHBIM ITPUPOROOXPAHHBIM TPEOGOBAHUSAM;

— OLEHKA MOJHOTH ¥ 3¢ HEKTUBHOCTH MEPOTIPUATHIA 11O TIPEAYTIPEX-
A€HUIO BO3MOXHBIX aBAPUAHBIX CUTYaLU, CBA3aHHBIX C IPOU3BOJICTBOM 1
norpebieHneM (MCIONTB30BAHMEM) HOBOM NMPOXYKLMH, W JUKBUAALMM HX
BO3MOXHBIX NOCJIECTBHIA;

— OLIEHKa BBIOOpA CPENCTB M METOJOB KOHTPOJIS BO3NEHCTBHS IPOAYK-
MM HA COCTOSAHME OKPYXAIOLIEH CpPeIbl U HCIONb30BAHHUE MPUPOMHBIX
pecypcos;

— OLIEHKa CII0OCOOOB U CPEICTB YTWIM3AIMH WIH THKBUIALIUY IPOTYK-
MU nocjie oTpaboTKu pecypea;

— OIpefeNeHNe MOJTHOTH JOCTOBEPHOCTH M HAYYHOI 060CHOBAHHOCTH
TNIPOBEAEHHON OLIEHKU BO3LEWCTBMA Ha OKpyxawoulyio cpexy (OBOC).

Mpornosupyembie B pamkax OBOC (hakTopsl Bo3AeHCTBHS HA YeI0BEKA
W NpHpOLy, UX XapaKTep, BO3MOXHBIH MaciuTab U cTemeHb BO3HEMCTBHUS
IpeICcTaBleHBbl Ha puc. 6.1.

Io pesynbraram 3KoNOrMYECKOi SKCIIEPTH3B COCTABISIETCS SKCIEPTHOE
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DaKTopsl BO3QEHCTBUA Ha
OKPYXaioLyio cpegy
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Puc. 6.1. OueHka Bo3geiicTus (GaxTopoB, BIMSIOLIMX Ha OKPYXalolylo Cpely

3aKII0YeHKe, BKITIoYalollee B cebs BBOIHYIO, KOHCTATHPYIOULYIO M 3aKITI0-
YUTEIBHYIO YACTH.

Bo BBOIHOI YacTH COAEPXATCsI CBeEHHsA 00 IKCTIEPTHPYEMBIX MaTCpu-
anax, OpraHM3alMM MX paspaboTaBlUe, CBEICHUA O 3aKa3uMKe, OpraHe,
yTBepKIalollleM yKasaHHbie MaTepuaibl. Kpome Toro, B Heil mpUBOASTCS
JaHHbie 06 OpraHe, OCYIIECTB/ISIONIEM IKCHEPTU3Y, BPEMEHH €€ TpOoBe/e-
Hus. B KoHCTaTHpyIolLei YacTu qaeTcs obluas XapaKTepucTIKa OTPOXCHUA
5KOJIOTMYECKUX TPeOOBAHUI B IPEICTABIEHHOM Ha 9KCIIEPTU3Y ITPOCKTE. B
c/lyyae MPOEKTUPOBAHUS MPEATPUSATAS, KPOME TOTO JacTes uHdopmaus
06 HKOJIOTMYECKOM COCTOSSHUM TEPPUTOPUH, IIie OyaeT MpOBOAUTECH CTPO-
MTENBCTBO. 3aKIIOYUTENbHAs YacTh SKCIEPTHOrO 3aKMOYEHHMs NODKHA
coldepXarh OLEHKY BCEro KOMIUIeKca MepOIpHATUN 1O PALHOHATBHOMY
CIIO/TB30BAHMIO TPUPOIHBIX PECYPCOB M OXPAHE OKPYXKaloIIeH TIPUPONHOHN
cpefbl. DTa YACTh IOJKHA 3aBEPIIATHCS PEKOMEHIAUMAMM K YTBEPXIEHUIO
NPeACTABNEHHBIX MaTepyaioB JubO pelleHHEM O HAMpaBleHUM HX Ha
n0paboTKy. B mocsenHeM ciyyae JO/KHbI ObITh KOHKPETHO chopMyTUpO-
BAHBI 3AMEYAHUA Y TPELTOXEHUS MO NPOEKTHHIM PElICHUAM ¢ YKa3aHHEM
cpoka 0paboTKH ¥ TIPENOCTABIEHHs! IPOEKTa HA MOBTOPHYIO 3KCIIEPTH3Y.
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DKCIEPTHOE 3aKITIOYEHHE B MONHOM O6BEME SBISIETCS 00s13aTENNBEHBIM
AUt OpraHU3alMif — aBTOPOB MPOEKTA, 3aKA3YMKOB M JPYTUX MCIIOMHUTE-
JIeH.

Pelenne o Heo6xonMMocTH MpoBeneHUst rocyIapcTBEHHOH SKOTOTH-
YECKOW 3KCMEPTH3bI MPUHHMAETCH IKCTIEPTHBIMH TTOPA3IeTeHUAMM opra-
HOB TOCYAapCTBEHHOIO YMpaB/ieHHs B OOJACTH IMpPUPONOINONB30BAHUSA U
OXpaHBl OKPYXaIOIEH CPEbl B CAEAYIOLMX CIYYasIX:

— TpH pa3paboTke MPUHLMIKAIBHO HOBBIX TUIIOB MPOLYKLMH, HE
MMEIOILMX aHATIOTOB B CTPAHE U 33 PyOEXOM;

~— TIpH pa3paboTKe HOBBIX THIIOB 0COBO OMACHON MPORYKIMM;

— B TIOpsAKe MUIAHOBOTO M BEIBOPOYHOrO KOHTPOJISI 34 COOTIONEHHEM
MIPAPONIOOXPAHHBIX HOPM M MPaBHI NPH paspaloTKe HOBOK MPOXYKIMH
OTpACJIIMY,

— TIpU OOpallleHUH 3aKa3YUKOB M pa3paboTYMKOB HOBOM MPOAYKLIUH,
B TOM YMCJI€ NPH PACCMOTPEHUU IIPOEKTOB CTPOMTENLCTBA NPENIPUATHI
10 BBIMYCKY HOBOH MPOAYKIUH (B CIyyae BOZHMKHOBEHMS Pa3sHOLIACHI
MEXIy pa3paboTYUKOM M 3aKa3YMKOM IO BOIPOCAM 3KOJNOTHYECKOH 6e3-
OIMACHOCTH);

—- TIpH [IOCTaBKE B CTPAHY U IKCIOPTE OINpPeAeNCHHBIX BUIOB HOBOM
NPOAYKLIMY (B COOTBETCTBHHU C YCTAHOBNEHHDBIM MOPSIAKOM KOHTpOJIs1 6e3-
OMACHOCTH MMIIOPTUPYEMOM M 3KCIIOPTHPYEMOI MPOUYKLIHH).

FocynapcTBeHHO#M 9KOJIOrMYECKOH 3KCIIEPTH3e NO/KHA [IpelecTBO-
BaTh (KaK MpaBuIO) oTpaciesas skcriepTusa. ITopsizok MPOBeIEeHUA BKC-
neptu3bl onpenensercst [lonoxeHussMH M Meroamkamu, paspabaTbiBae-
MBIMH MHHHCTEPCTBOM MPHUPOAHBIX PECYPCOB MM OTPACTEBLIMU MUHH-
CTEPCTBaMU.

6.4. YYET TPEBOBAHHI BE3OTIACHOCTH M BKOJOTHYHOCTH
IIPH ITOCTAHOBKE ITPOJIYKITHN HA ITPOU3BONACTBO

IF'OCT 15.201—00 ycranaBauBaeT crienmanbHbIil TIOPSIIOK NMOCTAHOBKH
HOBOMH MPOAYKLIMH Ha NMPOU3BOACTBO, MO3BONAIONUIUNA OBECTIEUHTD BHITION-
HEHME BCEX JEUCTBYIOILMX TpeOOBAHM I GE30MaCHOCTH ¥ 3KOIOTMYHOCTH. B
TexHuueckoe sanaHue (T3) He momyckaercst BKIOYATh TpeGOBAHMS, KOTO-
PbIE MPOTUBOpEYAT TpeOOBaHUSAM 3aKOHOB PD M 06i3aTebHBIM TpeboBa-
HUAM (CTaHZAPTOB M HOPMATHBHBIX NOKYMEHTOB OPIAHOB Haasopa 3a
6€30MacHOCTbI0, OXPAHOIi 310POBbA U IPUPOLBLL)

Ipu paspaGotke T3 paspaboTynk yuuThiBaer MHpopManuiio 06 aHaIo-
TMYHOH NPONYKUMHU, COAEPXAILYIOCst B 6a3aX JAHHBIX (obmepoccuiickoit u
PErHOHANIbHBIX), co31aHHbX B ['occranaapre Poccun.

CornacHo stomy cranmapry kpome paspaborku T3 Ha OMBITHO-KOH-
CTpyKTOpcKyi0 pabory (OKP) paszpaboTka M nmocTaHoBKa TIPOAYKLMU HA
MPOU3BOICTBO B OOIUEM Clly4ae MpeaycMaTpHBaeT:
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nposenerne OKP, Brimovyaioniei:

— pa3paboTKy TeXHMYECKOil TOKyMeHTalMu [KoHcTpykTopekoi (KII)
n texuonornyeckoit (TH)],

— M3TOTOBJIEHHE OIIBITHBIX 00Pa3LoB,

— MCHBITAHHA ONBITHBIX 00pa3loB,

— mpueMKy pesynbratoB OKP;

MOCTAHOBKY HA MPOM3BOACTBO, BKIIOYAIOIUYIO!

— TIOJFOTOBKY ITPOM3BOACTBA,

— OCBOEHME MTPOM3BOACTBA:

U3FOTOBJIEHHE YCTAHOBOYHOM CEpUH,

KBaTMHUKALIMOHHEIE UCTIBITAHUS.

Kak u3sBectHo, cortacHo TOCT 3.1120—83 tpeGoBaHust 6€301acHOCTH
noxHbl Bmodarbest B T, a mo TOCT 2.601—95 u FTOCT P51333—99 —
B KJI.

T/t OUEHKY M KOHTPOJIA Ka4ecTBa Pe3ybTaTOB, IIOJyYEHHBIX Ha olpe-
neneHHsIX aTanax OKP, onbITHbIE 06pasiibl (ONMBITHYIO HAPTUIO) IIPONYKIMH
(rostoBHbIE 06pa3IIbl MPOAYKLIMH) ITOABEPraloT KOHTPOJIbHbIM UCTIBITAHUAM
0 CJIETYIOIMM KaTeropHsIM: '

— IIpelBapUTENbHBIE MCIIBITAHUSA, NPOBONMMBIE C LIEJIBIO MPEABApU-
TeJIbHOM OLIEHKU COOTBETCTBUS ONBITHOrO 06pa3ia NpoAyKLUUHY TpeboBaHH-
am T3, a TaKKe VIS ONpENENeHHs] TOTOBHOCTH OIBITHOrO obpasua x
IPUEMOYHBIM UCIBITAHUSAM,

— NpHEeMOYHbie HCIBITAHUSI, MPOBONMMBIE C LENBI0 OLEHKH BCEX
onpeneneHHbx T3 xapaKTepHCTUK NPOAYKIMH, TIPOBEPKH U NMOATBEPXIE-
HUSI COOTBETCTBHsI OIBITHOTO o6pasua mponykuuu TpeGopaHusam T3 B
YC/IOBMSIX, MAKCUMAIBHO MPUOMIKEHHBIX K YCIOBUSAM PealbHOM 3KCILTya-
Tauuu (MpUMEHEHUs, UCTIOIb30BAHUS) NPOAYKLUH, a TAKKE IS MPUHATUA
pelleHH O BO3MOXHOCTU NMPOMBILIIEHHOTO TIPOM3BOACTBA M PEATU3ALIUH
NPOXYKUHMH.

IMpyu cosnaHuy MPOAYKUMHU MO IoCyJapCTBEHHBIM M MYHULHMMATbHBIM
3aKa3aM, a TaKKe IPYrMM 3akasaM, (GpUHaHCHpYeMbIM U3 rocOioIXera,
IPOBOMAT rOCYAapCTBEHHbIC IPHEMOYHBIE MCIIBLITAHUSA, @ TIPY 33aKa3e Npo-
AYKLHMH KOHKPETHBIM NOTpeGUTENEM NN IPH HHULMATUBHBIX pa3pabor-
Kax — IpHEMOYHBIe MCIBITAaHUSI C Y4acTHEM COOTBETCTBYIOLIMX OPraHOB
rocyIapcTBEHHOIO Haa3opa.

OpraHbl ToCcyJapCTBEHHOrO Haji3opa NpH MPHUEMOYHBIX HCTIBITAHUAX
OTIpeIeNSIIOT CTeNeHb COOTBETCTBHSI MPOIYKLIMH 0653aTeNbHBIM TPeGOBAHH -
AM W BBUIAIOT 11O pe3yAbTaTaM HCMBITAHWI OKOHYATeNbHOE 3aKIloYeHue,
YTO OTpaxaeTcsi B aKTE WJIM B OTHEIBHOM JOKYMEHTAIbHO 0bOpMIIEHHOM
3aKITIOYECHU Y.

Pesynprarsl pa3paGoTKu NMPOAYKLMH OLIEHMBAET NMPUEMOYHAsT KOMUC-
CHsl, B COCTAB KOTOPOH BXOIAT MPEICTABUTENHU: 3aKa34uKa, paspaborynka
W u3rorosuTtens. B pabore KOMHCCUKA MOIYT Yy4aCTBOBATh 3KCIEPTHI CTO-
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POHHMX OpraHW3allUH, a 110 NPOLYKUHH, HA KOTOPYIO YCTAHOBJIEHBI 06533~
TeIbHbIE TPeGOBAaHMS,— OpPraHbl IOCYJAapCTBEHHOrO Hanszopa (WIH Ipern-
CTaBJIEHO 3aKJ[IOYEHHE ITUX OPTraHoB).

KpanudukanoHHsle UCIIHITAHAS OPraHU3YeT M 06ECIIeYMBAET HX npo-
BENEHME M3rOTOBUTENL (IIOCTABIIMK) NpOAYKUMH. KpamudukammoHHbe
WCIIBITAHNS IPOBOAUT KOMHMCCHS, B COCTAaB KOTOPOUl BXOIAT NPEICTABUTEIIH
U3TOTOBUTEJIA, pa3paboTYMKa MPOAYKIMH, pa3paboTYMKOB H MOCTABILHKOB
KOMILTEKTYIOLIMX H3/ENHIl U, TPH HEOGXOMMMOCTH, OPraHOB IOCYIapPCTBEH-
HOTro Han30pa K APYTHX 3aMHTEPECOBAHHBIX CTOPOH (HAPUMEP, CTPAaXOBbIX
OpraHH3aluii, o6IEeCTBEHHBIX OPraHU3ALMIA 110 3alIKUTe MpaB NoTpebuTeNei
U Op.).

6.5. YAET TPEBOBAHMY BE3OIACHOCTH H DKOJOTMIHOCTH
IIPA BBOAE OBOPYJOBAHUS B DKCILIVATAIIUIO

ANt MCKIMIOYeHHs BO3MOXHOCTH 3KCIUTYaTalMM OBODYNOBAHHMS, He
COOTBETCTBYIOILErO TPeGOBaHUSIM 6€30IaCHOCTH, IPOU3BOAUTC NPOBEPKA
00OpyNOBaHUA KaK MEPENl Ero BBOAOM B KCILIYaTALlMIO, TAK U B poOLEcce
ee aKcIuTyaTauuu. IIpumMeHnTensHO K 060pyIOBaHUIO TIOBBILIEHHOM Orac-
HOCTH IIPOBOIATCS CHeLMaTbHbIE OCBHIECTEIbCTBOBAHUS 1 UCIIBITAHHS.

Ilpy moctyruienuy HoBoro oGOPYZOBAaHMS M MALIMH Ha TIPEANPUSTHE
OHH IPOXOSAT BXOMHYIO KCIEPTH3y HA COOTBETCTBHE TPeGOBAHMAM Ge3-
onacHocTd. OHa NMPOBOMMTCS OTHE/IOM IJIABHOTO MEXAaHHMKA (IIABHBIM Me-
XaHHKOM) ¢ IPUBJIEYEHHEM MEXAHUKA TOTO TOApPas3eNeHus (Iexa), TIe ero
TUIaHMPYIOT MCIIONB30BaTh. B cilyyae 3HepreTMYecKUx CHCTEM B IPOBEpKE
YYacCTBYIOT TAaKXe ITIABHBIM 3HEPreTHK M 3HEPreTHK YKA3aHHOTO BHILIE
nonpasneneHus. Eciu obopynoBaHHe He COOTBETCTBYET NpembABISEMBIM
TpeOOBAHMSIM, OHO HE JIOITYCKAETCS K MCIONB30BAHUIO, MIPH 3TOM COCTaB-
JieTcd pexiIaMaliis B afipec 3aBOJAa-U3rOTOBUTENS.

OcHoBHOE 000pynoBanRe IMEKTPOYCTAHOBOK TIEpeE] BBOLOM B 3KCIUTya-
TalMIO MOMIEXHUT UCIBITAHUAM I10[ HArpy3koil He MeHee 24 4, €CIU HeT
ApYTHX TpeGOBaHWil 3aBONa-WU3roTOBHTENs. [IpM BBIIBIEHHHM NedeKToB
HeoOXOMMMO MX YCTpPaHEHHE U IPOBEACHHE IOBTOPHBIX MCIIBITAHMIA.

Ilpu nepBoM mycke WK B Cllyyae M3MEHEHHS peXuMa paboTH KoM~
PECCOPHOH YCTAHOBKH, a TAKXe IIPH ITyCKe MOC/E KANUTATHHOTO PEMOHTA
WM IPYTOH JUTATEBHON OCTAHOBKY NIPOU3BOIHUTCS ONpENE/IEHHE ee XapaK-
TEPUCTUK U CPABHEHHE UX C XapaKTEPUCTHKAMM, IPUIaraeMbIMHU K NTACTIOPTY
MAaUINHbI U BaBO,ZlCKOﬁ HHCTPYKIUHH. Hpn HCOGXO,ZIPIMOCTPI HIPOU3BOAHUTCSA
COOTBETCTBYIOLAd peryIupoBka. [lo WHCTpYKIMM 3aBOJA-H3TrOTOBMTENS
KPOME TOTO HEOOXOAMMO MEPHOAMYECKH CHUMATh HHIUKATOPHbIE AMarpaM-
MBI ¢ KOMITIPECCOPHBIX M CHJIOBbIX IMIMHAPOB MOPUIHEBBIX KOMITPECCOPHBIX
YCTaHOBOK. YKa3aHHBIH KOHTPONIb IPOBOIUTCA MACTEPOM, NEXKYPHBIM MH-
XEHEPOM WIH TEXHUKOM.

BHOBB ycTaHOB/IEHHBIE IPY30NOXBLEMHbIE MAMMHB JOIKHBI GBITH 10/I-
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BEpPrHYTHI 10 ITycka B paboTy MOTHOMY TEXHHYECKOMY OCBHUIETE/IBCTBOBA-
unto. TexHruecKoe OCBUIETEBCTBOBAHNE IPY30IIONhEMHOM MAaLlIUHBI NPO-
V3BOIMTCS TPENNpUATHEM-RIANENIbIEM U BOIAraeTcs Ha WHXCHEpHO-
TeXHHYEeCKOro paboTHUKA IO HAA30py 3a IPy30MONbeMHBIMM MALIHHAMH 1
IPOBOIMTCS [P YYaCTHH JIMIIA, OTBETCTBEHHOTO 33 UCMpPaBHOE MX COCTO-
stavie. (ITpH MOJTHOM TEXHHYECKOM OCBHIETEIBCTBOBAHHWM IPy30TIOBEMHAA
MAalIMHA JODKHA TIOBEPTaThcst OCMOTPY, CTATUYECKOMY Y IMHAMUYIECKOMY
vicnbrraHusaM. T1py YacTUYIHOM TEXHUYECKOM OCBUAETEIBCTBOBAHUH CTATH-
YecKoe M AMHAMMYECKOE MCIBITAHMSA IPY30NOABEMHON MallMHbL HE MPO-
‘M3BOJIATCA.)

ITpu TeXHUYECKOM OCBHIETENIBCTBOBAHUM IPy30MOIbEMHON MAIUWHBI
JOJDKHBI ObITH OCMOTPEHBI M TpPOBEPEHBl B pabore ee MEXaHM3MbL U
31eKTpooGOpyIOBaHKE, NPUGOPHl GE30MACHOCTH, TOPMO3a M ANNaparhl
yIIpaBJieHHUs], 2 TAKKE IIPOBEPEHbI OCBEILECH)E, CATHATU3ALIAS 1 raGapuTHbIE
.pasMepsl. Kpome TOro, IMpd TEXHMYECKOM OCBUIETENIBCTBOBAHUM IDY30-
MOIBEMHON! MAIIMHBI JOJIKHBI ObITh IIPOBEPEHBI COCTOSHHE €& MCTaLIO-
KOHCTPYKUHMIA U CBAPHEIX (3aKJIETIOYHBIX) COENMHEHHH, 2 TakKe KaOHHBL,
JIECTHHI, IUTOLIATOK M OTPaXIeHUIt: KPIOKa, IeTajlel ero NoaBeCKH; KaHAToB
1 MX KpEIUIEHHUs; COCTOsIHUE GIOKOB, oceil U JeTanel UX 3aKpervieHus, a
TAKKe 2JIEMEHTOB ITOOBECKH CTPEbl Y CTPEJIOBBIX KPaHOB; 3a3€MIICHHUC
3MEKTPHUECKOro KpaHa ¢ olpelieieHUeM COTIPOTHBICHHS! PACTCKAHUIO TOKA,
COOTBETCTBME MAcchl POTHBOBeca M GaraHca y CTPEOBOro KpaHa 3Have-
HHUSIM, YKa3aHHBIM B TIACTIOPTE; COCTOSHHE KPaHOBOTO TyTH Ha COOTBETCTBUE
ero TpeGoBaHUAM 6€30MaCHOCTH.

CraTuyeckoe HCIBITAHUE IPY30MOTBbEMHBIX KPAHOB IIPOU3BOIUTCS Ha-
TPy3Koii, Ha 25 % NpEBBILAIOIIEH MX IPY3ONMOIBEMHOCTD,  HMEET LIENbIO
IpOBEpKY NPOYHOCTH KPaHa U OT/IENBHBIX ero 3IEMEHTOB, a Y CTPEJIOBBIX
KpPaHOB — IIPOBEPKY IPY30BOM MX YCTOHYHBOCTHU. JuHaMu4ecKoe UCIbITa-
HUE IPY30NOIBEMHOTIO KpaHa MPOM3BOAMTCS TPY3OM, Ha 10 % npesbiIaIO-
UM €ro Tpy30MONbEMHOCTb, M HMeEET LEJNbI0 MPOBEPKY JeiicTBUSA
MEXaHU3MOB M WX TOpMO30B. [JHHAMUYECKHE UCTBITaHUs NOMYyCKacTCA
npouspoauts pabounM rpysom. Tlopsnox INpoBeAEHHMS CTATMYCCKHX H
JIMHAMHAYECKUX MCIIBITAHMIA TPY30IIOABEMHBIX KPAHOB U3TOKEH B COOTBET-
CTBYIOHIMX TpaBHJIaX.

TexHUUECKOE OCBMAETENLCTBOBaHME JUQTOB CIeNyeT MPOBOAUTE MOCTIE
MOHTaXa JUPTa ¥ perucTpallMy ero B MUHCIEKIMH TocroprexHan3opa.

TexHUYECKOE OCBHIETENBCTBOBAHHE INGTOB IPOBOAUT HHCIIEKTOP Toc-
Ham30pa WIM MpeNCTABUTEN ClelUATM3MpOBaHHOM oBCIIyXHBAIOLIEH Op-
rAHM3ALMH B IPUCYTCTBUH NPENCTABUTENeH AIMHHUCTPALMY NIPEATIPUATHS,
KOTOPOMY NPMHAMUIEXUT JuGT, W JIMIA, OTBETCTBCHHOIO 32 UCTIpaBHOE
cocTogHMe M GesonacHyio pabory mudra.

[Ipy CTATUYECKMX UCIBITAHUSAX JU(PTOB NPOBEPSIOT MPOTHOCTD Mexa-
HM3MOB JU(Ta, KaOMHBI, KAHATOB, UX KPEIICHUS, IeiCTBHE TOPMO3OB,
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OTCYTCTBHE NTPOCKANB3BIBAHUSA KAHATOB B PYYbsIX KAaHATOBEIYILEro LIKUBA,
HalIeXHOCTh 3MEKTPHYECKOrO TOPMOXEHHs 6€3 MeXaHMYeCKOro TOpMO3a.
Cratuyeckie UCIIBITaHHUst OCYLIECTRIISIOT IPH HUXHEM IOOXEHIH KAaOHHBI
B TeyeHue 10 MuH 1pu Harpyskax, Ha 50 % NpeBHILAIOLINX HOMHUHATBHYIO
TPY30NOXBEMHOCTD (T IPH HCTIBITAHMAX MAIBIX [PY30BBIX MM TPY30BbIX
audroB 6e3 NpoBOAHMKA, CHAGXEHHBIX JreGeaKoi 6apaGaHHoro THNAa, Ha
100 % npeBbIIAIOMX HOMUHATBHYIO IPY30IIOIBEMHOCTD IPU UCTILITAHUAX
mudTOB BCeX APYrMX THUIOB. IIpM IMHAMMYECKHMX HMCIBITAHHSIX KaOuHy
nudTa HArpyXaloT cuIoi, Ha 100 % npeBbIUIAIONIEH HOMUHAIBHYIO rpyso-
NOOBEMHOCTD, MPOBEPSAS NPH ITOM NEHCTBHE MEXaHUYECKOro o6opynoBa-
HUsI, TOPMO3a, JIOBUTENEH U Oydepos.

Cocyasl u ammapatsi, paGoTalomme mox AaBieHHeM, Iepes MYyCKOM B
3KCIUTYyaTalMIO MTOABEPralOTCs TEXHUYECKOMY OCBMIETEILCTBOBAHHIO. ITo-
Clie[iHee BKIIIOYAeT B cebsl BHEIUHUH (a ecIM BO3MOXHO, M BHYTPEHHMIA)
BU3YaJIbHBI OCMOTP M MCMBITAHHUS Ha MPOYHOCTh, @ B CIYYae TOKCUYHBIX
WY IypHO NMAaXHYIIMX paboYMX Te — M Ha repMeTHyHocTh. Llens ocMorpa —
BBbISIBJICHHE BHEIIHUX Ae(EKTOB KOHCTPYKUMH M OCOGEHHO CBAapHBIX COe-
IUHEHUH, a TAKKe MOKPHITHH. MCTIBITaHUS Ha IPOYHOCTB MPOBOMSAT BOIOIA,
NaBlIe€HUe KOTOPOH npesbiliaer paboyee. CreneHb NpEBHILICHUS 3aBUCHT
OT KOHCTPYKIMH COCyAa (CBapHOM WIM JUTOI), BEIMYUHEI paboyero JaB-
JIEHUsl ¥ OTHOLLUEHUS MPELE/IOB MPOYHOCTH MaTepUaia eMKOCTH Ha pacTs-
K€HHUe IMPH HOPMAIBHOM TEMIIEpAaType U MPH TeMIlepaType 3KCIUTyaTaLuHy.
Bpewms ucnbiTanmit cocrasnsier ot 10 10 60 MHH B 3aBUCUMOCTH OT TOMLIMHEI
CTEHKH €MKOCTH.

OcMoTp cocynos, 3aperHCTPHPOBAHHBIX B OpraHax I'ocroprexHansopa,
NIPOBOMAT CaMOCTOSITeNIbHO MpencTaBuTenu I'ocroprexHansopa u oreercr-
BEHHBI! 110 HAI30py OPraHU3alMH, a MCTIBITAHHS — TPEACTABATENHN HAll-
30pHOro opraHa. OCBUIETENLCTBOBAHHE HE 3aPETMCTPUPOBAHHBIX COCYIOB
TPOBOIMTCS OTBETCTBEHHBIM IO HANI30pY 3a UX Ge30MacHo 3KCILTyaTalei
OpraHH3alIuH.

HcnbiraHue ra3onposoaos Ha MPOYHOCTD M IUIOTHOCTD TIPOU3BOIUTCS
cornacHo [NlpaBumam 6e30MacHOCTH B ra30BoM Xo3stiicTBe. Benuuna nap-
JICHUST TIPH WCTIBITAHMSAX M WX IHTENIBHOCTD PEIIAMEHTHUPYIOTCS YKA3aH-
HBIMU TNpaBUIAMH B 3aBUCUMOCTH OT BHIA Ta3olpoOBONOB C YYETOM
BEJIMYUHBI paboYero NasjieHus.

TTonseMHbIf ra3onpoBox CYMTaeTcss BBIAEPXABLUIMM HCIIBITAHME HA
TEPMETHYHOCTb, €ClIH (PAaKTHIECKOE MafeHue NaBIeHUs B IIEPHOJ UCIIBITA-
HMS HE NMPEBBICUT BEIMYMHEI, ONpenessseMoil 1o dbopMye

Ap =20t/d,

rae Ap — HoInycKaeMoe najieHue AarieHus, KI1a; ¢ — IponomXUTeNbHOCTD
MICTIBITaHUS, Y, d — BHYTPEHHUI IUAMETD ra3onpoBoa, MM.
HcribiTaHusM nonBepraloTest Takke CTHIKM Ta30poOBOIOB IIOCIE MPo-

164



BEIEHHUSI CBApOYHO-cGOpPOYHBIX paboT. HOpMEI KOHTpOJNS ONpENensioTes
BHJIOM T'a30IIPOBOIOB M JABJEHHEM B HHUX (Tabu. 6.1).

Tab6auna 6.1. HopMul KORTPOIA CBAPHRIX CTHIKOB I'3301POBOJOB
¢ramseckuvu meroaamm (CHall 3.05.02—388 )

Ta3onposoan YHCIO CTHIKOB, MOMIEXAIIMX KOHTPO-
110, OT OBILETO YHCIa CTHIKOB, CBapeH-
HBIX KAXAKM CBAPIIMKOM Ha KaXIOM
obbexre, %

1. HagzeMHBIe M BHYTPEHHHE Ia30MpOBOILL:
NIPHPONHOTO Fasa M CXATHIX YIJIEBOAOPOLHBIX Ia3oB He rnomtexar KOHTPOIIO
(CYT) nnamerpoM MeHee 50 MM Bcex HaBIeHUH
TIPUPOHOTO ra3a AuamerpoM 50 MM U 6onee ¢ mamrne-{ 100
HueM go 0,005 MIla (0,05 krc/cM”) BKIIOYHMTENBHO

2. HapyxHule ¥ BHYTPCHHHE rasonposoasl CYT Bcex| 5, HO He MeHee OJHOIO CTBIKA
JaBNeHMH (33 MCKIOUYEHHEM YKA3aHHBIX B 1103. 1)

3. Hapyxmble Ha3eMHble H BHYTPEHHHE Fa3ONpOBO/BI 10, HO He MeHee OXHOro CTHIKA
NpPHpPONHOro ra3a ¢ JaRneHueM cBeime 0,005 no 1,2
MIla BKTIOYUTENEHO

CHCTeMB OTOIICHHSA Tepe]l IEPBUYHEIM ITyCKOM B 3KCIUTyaTallMIO oA~
BEpraloTcsi MCIBITAaHWSAM pabo4yuM [aBleHHEM B TeYECHHUE 24 y (CHull
3.05.03—85).

HoBBIe WM pEKOHCTPYHPOBaHHBIE BEHTHIAIMOHHLIE CHCTEMbI [IPOMBIIII-
JIEHHBIX TPEANPUATHI MPUHUMAIOTCSA B KCIUTyaTallMIo B YCTaHOBJICHHOM
TNopsiIKe CelMaIbHOK KOMUCCHEN, B KOTOPYIO BKTIOYACTCS NPEACTABUTEND
CaHUTAPHO-3MUIEMHONIOTHYECKOH CIYXGbl. IIpH OCBHAETEIBCTBOBAHNM
3THX CHCTEM KOMUCCHS TIPOBEPSET COOTBETCTBHE UX NTPOCKTY, MPOBONNTCA
u3MepeHre GaKTHIECKOH NMPOU3BOAMTENPHOCTH M Halopa BEHTWIALMOH-
Hoii ycraHOBKU. IIpH HEOGXOZMMOCTH MPOM3BOIMTCA €€ PerylTMpOBKa. B
pa6Goyeif 30HE KOHTPOJIMPYIOTCS MapaMeTphl BO3AYILIHON cpeABl Ha COOT-
BETCTBHE MX THTMEHUYECKHUM TPEOOBAHMSIM.

6.6. VAET TPEBOBAHMI BE30ITIACHOCTH H 9KOJOTMYHOCTH
IIPU SKCIUIYATAITANA OBOPYJIOBAHHSA

FEXErogHo OTHEN IIABHOTO MEXaHWKa NOJDKEH MPOBOAUTH MPOBEPKY
COCTOSTHMS BCETO MapKa CTAHKOB, MALMH U arperaToB lexa (B TOM YuCIe
Y 1O TTOKA3aTeNsiM 6e30IaCHOCTH ), TIO Pe3y/IBTaTaM KOTOPBIX COCTARNAIOTCS
TLTaHBI PEMOHTOB M MOJepHU3aLKK. TIpy npuemKe 3/eKTPOOdOpYAOBaHMS
13 PEMOHTA JIOJDKHO GBITh POBEPEHO BBINOTHEHUE BCEX 3AITAHUPOBAHHbIX
paboT, BHElIHee COCTOSIHUE 060pyNnoBaHuUs (HATHIME TENIOBOM U30JSILMH,
YHCTOTA, COCTOSHUE MepWI, IUToINAnoK u T. A.), Kpome Toro, npoBozsTes
MCTIBITAHUS ero paboueii HArpy3Koi B TeyeHHe 24 4.

T'py3onoxbeMHble KPaHbl, HAXOMALIKMECS B PAGOTE, IOJDKHBI ITOJBEPTaTh-
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s NEPUOAMIECKOMY TEXHUYECKOMY OCBHAETENLCTBOBAHUIO: YACTHYHOMY —
HEe pexe ofHoro pasa B 12 MecslEB; NOJIHOMY — He peXe ONHOTO pa3a B
TPY rojia, 32 UCKITIOYEHUEM PENIKO UCIONb3YeMbIX (MCIIOIb3YEMBIX TOJIBKO
NpU PEMOHTE OGOPYNOBaHMsA), KOTOPBIE JOJUKHBI TIOJBEPTaThcs NOTHOMY
TEXHUYECKOMY OCBUIETEILCTBOBAHUIO HE peXe YeM Yepes KaX/ble II9Th JIeT.
Bo3MoXHO BHEOYEpEIHOE NOTHOE TEXHUYECKOE OCBUIIETENLCTBOBAHHE rpy-
30MOABEMHOTO KpaH4d.

ITonHoe TexHMYECKOE OCBUAETENLCTBOBaHME NHGTOB B MPOLIECCE IKC-
fUIyaTaluy MpoOU3BOAUTCS ONMH pa3 B 12 MecsiueB. KpoMe Toro, nposoasr
JaCTHYHOE TEXHUYECKOE OCBUIETENLCTBOBAHME JiM(Ta ITPH 3aMEHE KAHATOB
KabMHBl W TPOTMBOBECA; OJIEKTPOJABHUIATE HA MBUTATelb C IPYTHMH
NMapaMeTpaMH; KallUTATbHOM peMOHTE JiebeIKH, TOpMO3a WIH UX 3aMeHe;
3aME€HE JIOBUTENEH, OrpaHUYMUTENS CKOPOCTH M (WIM) IMAPaBIMYECKOTO
Oydepa (110 pe3yabTaTaM MCIIBITAHUIH COOTBETCTBYIOLIETO yana). YactuyHoe
TEXHUYECKOE OCBUIETEILCTBOBAaHUE TU(Ta 63 IIPOBEIEHUS CTATUYECKUX U
IMHAMUYECKUX MCTILITAHMH BEITOMHSIIOT TAKXKE NPY BHECEHUN U3MEHEHMH
B SNICKTPUYECKYIO CXEMY YNPAaBICHUS WM NMPU 3aMeHe 3JIEKTPHUECKOI
NPOBOAKY UENH YIpPaBIeHU, NPH U3MEHEHUH KOHCTPYKUMH KOHLEBOTO
BBIK/TIOYATENS, NBEPHBIX KOHTAKTOB, ABTOMATHMYECKHX 3aMKOB, 3TAXKHBIX
nepexJioyaresyied WM LEHTPAIBHOTO 3TAXHOTrO armapara.

Cocyasl nox xaBnenHeM IOABEPIaOTCS EPUOIMYECKUM OCBUIETETBCT-
BOBaHMSIM, YaCTOTa KOTOPhIX 3aBUCUT OT BHJA COCYIA, CKOPOCTH KOPPO3HH
€ro CTEHOK, a TaKXe OT TOro, 3aperUCTPUPOBaH OH WM HeT B ['ocroprex-
Hanzope. ITopsIoK ocBUAETEICTBOBAHMS B 3TOM CITydae TOT Xe€, YTO Tepel
BBOJIOM €r0 B 3KCIUTyaTaluIo (CM. Bblle). BHeouepeHOE OCBUAETENBCTBO-
BaHUE COCYNOB IPOM3BOMUTCH I10CJIE€ UX PEKOHCTPYKILMM H PEMOHTA, IIPU
TIEPEHOCE UX HA HOBOE MECTO, IIPM Nay3e B IKCIUIyaTalMM 12 Mecsues U
OoJiee, NpY HATOXEHUM Ha COCY/ MOKPBITHS.

CucremMbl OTOIIEHHS HCTIBITHIBAIOTCS €XETONHO Mepel NMYCKOM B 9KC-
TUTyaTaluio (YTO YacTO MPUBOIHUT K 3aTOIUIEHHMIO XWIBIX U OOIIECTBEHHBIX
3naHuit). TpeboBaHMS K MX UCIIBITAHUAM TUIPABINYECKOH OIPecCOBKOM
onpeneneHsl CHull 3.05.03—85. I'mapasianyeckas onpeccoBKa OCYLIECTB-
nsieTcst Mpo6HBIM namnenueM 1,25 paGouyero, Ho He Menee 1,6 MIla ¢
BbIIEPXKOH MOA NPOOHBIM NaBIEHUEM HE MeHee 5 MWH, MOC]e Yero
AapieHue cHuxaercsa xo pabovero. Ilpu paGoueM naBneHuM NpoBoauMTCS
TIIATEIbHBIL OCMOTD TPYOONpPOBONOB MO Beell MX JUIMHE. PesyspraThi
OTIPECCOBKM CYMTAIOTCS YIOBJIETBOPHTEILHBIMH, ECITH BO BpEMS €€ IpOBe-
ACHUS HE NPOM3OLUIO MAJeHWS NABJIEHUS M He OGHApyXeHHl NMpPU3HAKU
Pa3peIBa, TEYW WIK 3aMOTEBAHUS B KOPIyCaX M CATBHHKAX apMATYphl, BO
GbrraHUEBBIX COeNUHEHUAX U T. 1I.

Texymuit caHUTapHBIIf HAA30p 33 CHCTEMAMH BEHTHISAIMH JEeUCTBYIOLIUX
NPOMBIIIEHHbIX IPENIPUATHIT OCYHIECTBISETCA B BUIE BEIOOPOYHOIO KOH-
TPOJIAA COCTOSIHMSI BO3NYLIHOM cpelsl B paGoyeii 30He (MJIM HA ITOCTOSIHHBIX
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paboYuX MecTax) ¥ B MECTaX pacrojIoXeHUs BO3/IyX03a00PHBIX YCTPOMCTB,
a TAaKKe COCTOSIHMS U PeXHMa IKCIUTyaTallMd BEHTWIALIMOHHBIX CHCTEM.
Tlep1OAMYHOCTh BHIGOPOYHOTO KOHTPOJISL ONPENEISeTCs CAHUTApHBIM Bpa-
YoM, HCXOISi U3 CTENEHM BO3MOXHOTO BPEXHOTO BONEHCTBUS MPOU3BOA-
CTBEHHO#M BO3AYLIHOW Cpeibl Ha JaHHOM MpENNpPUATHH Ha OpraHU3M
paboTAIONIMX, U3 OCOGEHHOCTEH TEXHOJNIOTMYECKOTO MPOLECcca M XapakTepa
POU3BOICTBEHHOr0 0GOpYNOBaHKs, A TAKKE HA OCHOBE aHATM3A npodec-
CHOHAJIBHOI 3260/IEBAEMOCTH Ha JJAHHOM NpeANpUsITHH. OGBMHO KOHTPOJIb
TIPOBOIMTCA B CJIEAYIOLIME CPOKH: B OMELIEHHSAX, I1€ BO3MOXHO BhIIE/IE~
HUe BpeIHbIX BeulecTB 1 U 2 Kyracca OIacHOCTH — 1 pa3 B Mecs1I; CUCTEMBI
MECTHOI BBITSDKHOM M MECTHOM NMPUTOYHON BEHTHWIALMU — 1 pa3s B ron,
CHCTEMBI OGLIEOOMEHHON MEXaHWYECKOH M eCTECTBEHHOM BEHTWIALMHA —
1 pa3 B 3 roaa.

TIpenynpenuTebHbIA CAHUTAPHbIA HAN30p 33 CHCTEMAMHU BEHTHISILIMM
IPOMBILIUTEHHBIX NPENIPUATHI TPOBOAMTCS cormacHo MY Ne 4425—87 mpu
IIPOEKTUPOBAHNMU, CTPOUTENLCTBE, PCKOHCTPYKLIMH WIH MSMEHEHNH npo-
WIS U TEXHONOTAM TIPOM3BOACTBA HA MPEANPUATHAX, LEXax, y4acTKax;
BBOJIE B OKCIUIyaTAlMIO BHOBb CMOHTHPOBAHHBIX ¥ PEKOHCTPYHPOBAHHEBIX
CHCTEM BEHTWISIIIMK, BBOAE B SKCIUTYaTalMIO HOBBIX TUIIOB TEXHONIOrHIE-
CKOTO 0GOPYIOBAaHMS, HOBBIX TEXHOJIOTUYECKHX MPOLECCOB ¥ HOBBIX TOK-
CHYHBIX XMMHYECKUX BELIECTB.

BaxkHeiIM MEpONPUATHEM MO 00ecreYeHHIO 3KOJOTHHOCTH oGopy-
JOBAHMSI ¥ TEXHOJNOTMYECKUX MPOIECCOB MPH 3KCIUTyaTalluu ABJAETCH
COCTaBIeHHE IKOJOrHIECKOro NACNOPTA NPeINPUATHS COINTACHO TpeOOBaHK~
am I'OCT 17.0.0.06—00.

DKONOTMYECKHIi TTACIOpT pa3pabaThIBaeT NMpeANpHUsTHEe 33 CUET CBOUX
cpencTs. OH yTBEPXIAETCA PYKOBOIMTENEM NPEANPUATHA, coracyercsi ¢
TepPUTOPUATHHEIM OpraHoM MUHKCTEpCTBA MPUPOAHBIX PECYPCOB, rae "
pPEruCcTpUpyeTCs.

OCHOBOIA IS pa3paGOTKH 3KONOTHYECKOTO MACNOPTa SBJIAI0TCA OCHOB-
Hbi€ ITOKA3aTeay MPOU3BOIACTBA, IPOEKThI PACYCTOB MAB, xopmu TIC,
paspellieHysi Ha MPUPONONOJb30BaHUE, MACNopTa raso- 1 BOAOOYMCTHEIX
COOPYXEHHIl ¥ YCTAHOBOK MO YTHIM3AUMM W HMCIIONE3OBAHUIO OTXOJIOB,
(opMbl TOCYRApPCTBEHHON CTATMCTHUECKOU OTYETHOCTH M Apyrue HOpMa-
THBHbIE ¥ HOPMATHBHO-TEXHUUCCKHE NOKYMEHTBIL. DKONOrMYECKUii MacmopT
He 3aMeHsIeT U He OTMEHSET NeicTByolHe GOpMbI ¥ BUIBI rocyIapcTBEHHOMN
OTYETHOCTH.

XpaHAT yKa3aHHBIA NACTOPT HA MNpeanpusTHd U TepPUTOPUATIBHOM
opraHe MHUHHMCTEPCTBA NMPUPOAHBIX PECYPCOB. Ero HamIeXUT JOIONHATD
(KOpPPEKTHPOBaTh) MpH HM3MEHEHHH TEXHONOTHH IpOM3BOICTBA, 3aMEHE
o6opynoBaHus U T. 1. B TeYeHHE MeCALA CO IH U3MEHEHUIA.

3anonHeHne BcexX GOpPM IKOJIOTUYECKOTO facrnopra obsizatensHo. Jo-
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TIYCKAeTCs BKIIOYATh JOMOMHUTENBHYIO HHGOPMALMIO TPU 3aroJHEHMH
T1acropTa B COOTBETCTBHH C TPeGOBAaHUSIMH TEPPUTOPHUANBHBIX OpPraHoB
TockoMakonoruu (MM Mo CornacoBaHHUIO ¢ HUMH).

CornacHo TOCT 17.0.0.04—90, 3konoruyeckuii MAacnopT COCTOUT U3
Pa3NIeNIoB, pacroNOXEHHBIX B TAKOM NOC/IEOBATEIbHOCTH: THTY.IbHBIN JIUCT;
obLIMe CBeNeHNs O NMpPEANPUATHY U €ro PEKBU3UTHI;, KpaTKasi MpUPOIHO-
KIMMaTHiecKas XapaKTepHCTHKA paifoHa paclIONOXEHHS NMpeanpuUsiTUS,
KpaTKoe OMUCaHue TEXHOJIOTMH NMPOM3BOACTBA W CBENCHUS O MMPOLYKIIUH,
GanaHcoBasi cxema MaTepUATBHBIX IIOTOKOB; CBEACHUA O HCIOJIB30BAHUU
3EMEJILHBIX PECYPCOB; XapaKTEPUCTHKA CBHIPbS, HCIIOJB3yEMBIX MaTtepHahb-
HBIX M SHEPreTHYECKUX PECYPCOB; XapaKTePUCTHKA BEIGPOCOB B arMocdepy;
XapakTEpHCTHKA BOAONOTPEOIICHUS ¥ BONOOTBEAEHHS; XAPAKTEPHCTHKA OT-
XOIOB, CBENCHUS O PEKYJIbTHBALMH HAPYLIEHHBIX 3€ME]b, CBEAECHUS O
TPaHCIIOPTe MNPENNPHUATHH, CBENEHHS 06 3KOJIOro-3KOHOMHYECKOH Iesi-
TEJIBHOCTU TIPEeANPUATHS.

3

A ~TIABA7 -
', .. DKOBHO3AIIUTHAS TEXHHUKA

}1’.’ 3AIUTA OT MEXAHMYECKOI'O TPABMHUPOBAHHS

jrem Tpa

JUts 3aLIMTHI YETOBEKA OT MEXAHUYECKOTO TPaBMUPOBAHUSA NPUMEHSIOT
ABa OCHOBHBIX criocoba: obecneyeHne HeloCTYITHOCTH YeTOBEKa B OMACHBIE
3OHBI M NPUMEHEHHE YCTPOWCTB, 3ALUMINAIOLIMX YEJIOBEKA OT OMACHOIO
¢akropa. CpeacTsa 3alUTH OT MEXAHHYIECKOTO TPaBMHPOBAaHUSI IOApa3ie-
JstoTes Ha Ko/utekTHBHble (CK3) u unmusnnyansurie (CU3). CK3 nensires
Ha OrpanuTe/bHEIE, IPENOXPaHUTENbHbIE, TOPMO3HBIE YCTPOICTBA, yCTpOif-
CTBA aBTOMAaTHYECKOrO KOHTPOJNSI U CUTHAIU3ALUH, TUCTAHLAOHHOTO yII-
paBJIeHUsA, 3HAKU 6e301aCHOCTH.

OrpaurensHbie yeTpoicTsa Iipe1HA3HAYEHBI IS NpeNOTBPALLEHUS CITy-
YaHHOTO MONagaHusl YeToBeKa B ONAacHy10 30HY. OHM IpPUMEHSIOTCH UL
MU3OJIALMH NBIXYLIUXCSA YaCTeH MAIMH, 30H 06paboTKH CTAHKOB, IIPECCOB,
YAApHBIX 3JIEMEHTOB MAalIMH U T. A. OT paboyeil 30HBL. OrpaaurensHele
YCTPOHCTBA MOTYT GBITh CTALMOHAPHBIMH, MOABHXHBIMY U MEPEHOCHBIMH;
MOTYT GBITb BBIMOIHEHBI B BUE 3AIIHTHBIX KOXYXOB, IBEpLIEH, KO3BIPEKOB,
6apbepoB, 3KpaHOB. OrpagUTeNbHbIE YCTPOICTBA U3TOTOBIIAIOTCS U3 META-
J1a, njiacTMacc, nepeBa U MOTYT OBITb KaK CIUIOIIHBIMU, TaK M CETYATHIMH.

"~ Ha puc. 7.1 nokaszauo CTAlIMOHAPHOE CETYATOE OrpaxIeHUE OMACHOMN 30HBI
NPOMBILIEHHOrO pobora, a Ha puc. 7.2 — cxema poboTO3UPOBAHHOTO
yyactka. Bxox B orpaxmenHyio omachyio 30HY OCYLIECTBISETCS 4Yepe3
ABEPLBI, CHAGXEHHbIE YCTPOICTBAMHU GIOKMPOBKH, OCTaHaABIUBAIOIIUMHU
paboty obopyaoBaHUs NPU MX OTKPBITHH. -

PaGouyast yacts pexymmx WHCTPYMEHTOB (IIUJ, (hpe3, HOXEBBIX FOJIOBOK
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Puc. 7.1. CTauMoHapHOe ceT4aToe orpaxieHue MPOMBIUIEHHOro pobora

¥ T. 1.) JOJKHA 3aKPBIBATHCS aBTOMATUYECKH JEACTBYIOLINM OTPXACHHEM
{pue—7-3),- OTKpHIBAIOILMMCH BO BpeMsl NMPOXOXKIEHUS obpabaTeIBAEMOTO
MaTepHaia WM WHCTPYMEHTA TOJIBKO JUISL €ro NMpOoMmycKa.

OrpaXneHus HOJDKHBI OBITh HOCTATOYHO MPOYHBIMH, YTOOBI BBLIEPXHU-
Barh HArpy3KM OT OTJNETAIOUIMX 4YacTHl obpabaThiBaeMOro Marepuaia,
pa3spyiumBiLerocs o6pabaTeBaIOIIETO UHCTPYMEHTA, OT CphiBa obpabaTsI-
BaeMoil JieTany M T. A. [TepeHOCHbIE orpaXIeHns KCMOJB3YIOT KdK BPEMEH-
Hble TIPY PEMOHTHBIX M HANaZOYHBIX paborax.

TIpenoxpaHnTeIbHbIE YCTPOACTBA MPEIHA3HAYEHBI [T aBTOMATHECKO-
'O OTKJTIOYEHMS MALTUH ¥ 000pYI0BaHUA 1IPH OTKJIOHEHMH OT HOPMaJIbHOTO
pexyuMa paboThl WIM TpM IIOMAJaHUM YENOBEKAa B OMACHYIO 30HY. OHu
NopasiesioTcs Ha OIOKUPYIOINE U OTPaHUYHMTENIBHBIC.

Broxupyrowue ycmpolicmea NCKITIOYAIOT BO3MOXHOCTb IIPOHUKHOBEHHUA
yejloBeKa B OomacHylo 3oHy. ITo mpuHIMny aefcTBUs GIOKUpYIOLIKE yCT-
poifcTBa MOTYT OBITH MEXAaHHYECKMMH, SNEKTPOMEXaHHIECKUMHU, SEKTPO-
MATHUTHBIMM (PaIMOYaCTOTHBIMU), (OTOINEKTPUUIECKUMM, PATUALOH-
HbIMH. VIMEIOTCS U ApyrMe MeHee pachpoCTPAaHEHHBIE BU/IBI GJIOKMPYIOLINX
YCTPOMCTB (ITHEBMATHYECKHE, YJIBTPa3ByKOBBIE).

[IInpoko npumeHsercs GoToaneKTpryeckasi GIOKMPOBKA, OCHOBAHHAS
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Puc. 7.2. CxeMa cucTeMBI 6e30MacHOCTH POBOTH3HPOBaHHOIO yuacTka

Bopoma c Gnoxuposrxoll

Ha [IpMHIUTIE TPe0Opa3oBaHuUs B 3/IEKTPHYECKMIL CHTHAT CBETOBOTO NoToKa,
nanaiouero Ha ¢oroanemeHT. OnacHylo 30Hy OIpaXHaloT CBETOBBIMHU JIy-
yamu. IlepeceueHne wyemoBeKoM cBeToBoro Jlyda BBISBIBACT HM3MEHEHHE
¢oToTOKa U MPUBOAMT B HEHCTBHE MEXaHH3MEI 3aIHATH WIM OTKNIOYEHUS
ycraHOBKH. PoTosnekTpuyecKas 6IO0KMpPOBKaA HCIIONB3YETCs] HA TYPHHKETAX
MeTpo. Haxonut npumeHeHne paguargponHas 6/10KMpOBKA, OCHOBAHHAA Ha
HIPUMEHCHUHU PAJIHOAKTMBHEIX H30TOI0B. MoHM3MpyIomue H3JTy4EHHUs, Ha-
TIPABICHHbIE OT MCTOYHMKA, YNABTMBAIOTCH W3MEPHTEIbHO-KOMAHIHEIM
YCTPOHCTBOM, KOTOpOE YMpasisieT paboroii pene. IIpu mepeceyenuu nyya
M3MEPUTEILHO-KOMAHIHOE YCTPOMCTBO NOJAeT CHIHAN Ha pele, KoTopoe
Pas3phIBACT SNEKTPUICCKHA KOHTAKT M OTKIIIOYAET 060pyAOBaHHe. HeiicrBue
M30TOMOB PAaCCYMTAHO HA PaboOTy B TEYEHHME AECATKOB JIET, H U HUX He
Tpebyercs CHeLuaIbHOrO YXOza. :
Ozpanuwumenshsie yempoticmea — 310 371eMEHTHI MeXaHH3MOB M MallIMH,
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paccYMTaHHBie Ha paspyuie-
HHMe (WIM HecpabaThIBaHUE)
nmpd meperpyskax. K Ttakum
3JleMeHTaM OTHOCSITCS: Cpe3-
Hble ITHADTH X LIITOHKH, CO-
eIMHSIONINE BT C IPUBOAOM,
dpUKIMOHHBIE MybTHI, HE e~ |
penalolue ABUXEHUA IIPH
OONBIIMX KpPYTSLIUX MOMEH-
Tax W T. M. DJIIEMEHTHL OTPaHU-~
YUTEIBHBIX npenoXpaHu-
TEIbHBIX YCTPO?ICTB‘ RETATCHA  p,. 73, Illurosoe orpaxacHue pabouei ey dy-
Ha JBE TPYIIIbL SJAEMEHTHl C ropampHOro CraHKa:

aBTOMATMYECKUM BOCCTAHOB- | _ yanpamnmiowan seitka; 2 — crof; § — oGpaGaTssac-
JIeHUEM KUHEMaTU4eCKOH 11€- Mblii Matepuan; 4 — cToiika, 5 — duxcarop; 6 — orpaxmaio-
Y TOCJIE TOTO, KAK KOHTPOMH-  MHe HHTH

pyeMBIit ITapaMeTp Npuilel B

HoOpMy (Harpumep, PPUKIIMOHHBIE My(QTHI) H JIEMEHTHI C BOCCTAHOBJIEHH -
eM KHHMEMAaTHYeCKON CBSI3M IyTeM €ro 3aMeHsl (Hampumep, IITHGTH M
IITIOHKH). v

Topmo3Hbie YCTPOHCTBA TOAPA3AEIAIOT IO KOHCTPYKTMBHOMY MCIIONHE-
HHUIO Ha KOJIOAOYHBIE, AUCKOBBIE, KOHMYECKHE U KIIMHOBbIE. B GoNbIIMHCTBE
BUIOB NPOM3BOACTBEHHOrO OOOPYIOBaHMS HCIMONB3YIOT KOJONOYHBIE M
IUcKoBbIE TopMo3a. [IpMMEpPOM TaKHX TOPMO30B MOTYT SBIATHCA TOpMO3a
aBToMobueii. [IpHHLHMN AEHCTBAS TOPMO30B MPOU3BOICTBEHHOIO 060pY-
noBaHus aHasornyeH. TopMo3a MOTYT GbITh py4HbIE (HOXHBIE), IIOyaBTO-
MATHYECKHE U aBTOMAaTuueckue. PydHble NPHUBOAATCS B JEHCTBHUE
onepaTtopoM o0OpYIOBaHMS, a aBTOMATHYECKHe — IPH NMPEBBIIIEHUH CKO-
POCTH NBHXEHHS MEXaHU3MOB MAlLIMH HIIH BBIXO/IA 32 JIOMYCTUMBIE IPE/IEIIbI
MHBIX apaMeTpoB obGopyrosaHusi. Kpome Toro, TopMo3a MOXHO IMOAPa3-
IeUTDh 110 Ha3HAYEeHMIO Ha paboune, pe3epBHbIe, CTOSHOYHBIE U SKCTPEH-
HOT'O TOPMOXEHHS.

YcTpoiicTBa ABTOMATHIECKOTO KOHTPOJIS H CHIHAIH3AIHH (uadopmauu-
OHHBIe, TIpeAyTpPEXIAIoLIMe, aBAPUIIHBIE) OUeHb BAXHEI [l obecreyeHus
6e30MacHOI ¥ HaleXHOM! paboThl 060pyIOBaHUsA. YCTPOACTBA KOHTPOJIS —
3T0 NpUOOpH I M3MEPEHMs1 NAaBJICHUM, TeMIIepaTyphl, CTaTUYECKUX H
IMHAMUYECKMX HACPY30K U IPYTHX NIapaMeTpOB, XapaKTepU3yIouX paboTy
06opya0BaHUs ¥ MALIKMH. DDPEKTUBHOCTD X HCIIOB30BAHKA 3HAYUTEIBHO
TOBbIILIAETCS TIPH OOBETMHEHUH C CHCTEMAaMH CUTHAIW3ALIMH (3BYKOBBIMH,
CBETOBBIMH, L{BETOBBIMH, 3HAKOBHIMU HJIM KOMOMHHPOBAHHBIMH). Ycrpoii-
CTBAa ABTOMATMYECKOTO KOHTPOJS M CUTHAIU3AIWH MOApAa3AeiIloT. IIo
Ha3HAYEHUIO — HA WH(MOPMALMOHHEIE, MpEeyNpeXaaloliue, aBapUitHbIE;
1o crnocoby cpabGaThIBaHUsI — Ha aBTOMAaTHY€CKHE M NIOTyaBTOMATHYCCKHUE.
JIis CUTHATM3ALMM IPHMEHSIIOTCS CIEYIONINE 1(BETa: KPACHBIH — 3alpe-
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LIAIOILMHA, XKEJITBI — NPeAypeXIArOLIHii, 3eeHbI — HU3BEIHAIOUINIA, CH~
HUI — CUTHATU3UPYIOLLMHA.

BunoM uHGOPMATHBHOM CHTHAIM3AUMM SBISIOTCS Pa3TUYHOIO pona
CXeMel, yKasarejd, HaanucH. [locienHue nosScHAIOT Ha3HAYEHHUE OTHETb-
HBIX 9JIEMEHTOB MALIUH JIUOO YKA3BIBAIOT JONYCTUMBIE BETMYUHBI HATPY30K.
Kak npaBuio, HafmuCH A€Na0T HEMOCPENCTBEHHO Ha 00OpynOBaHHH KK
TabJ10, pacroNoXEHHOM B 30HE OBCTYXHUBAHMUS.

YerpoiicTsa IHCTAHIMONHOTO YIPaBAeHHs (CTALMOHAPHbIE U [IepenBUX-
Hble) HauboJee HALEXHO PEINaloT NpobieMy obecreyeHus 6e3omnacHocTH,
TaK KaK IO3BOJIAIOT OCYLIECTBIATh yIpaBieHue paboToit o6opyaoBaHus ¢
YYacTKOB 3a MpeJelaMHi ONacHOM 30HBI.

3uaku Ge3onacHOCTH MOTYT GBITh 3aTIPEILAIOLMMH, TIpenyNpeX a0y -
MU, IPEIITUCHIBAIOILMMH, YKa3aTeIbHBIMH, I0XaPHBIMH, 3BaKyallMOHHBIMU
U Meq. Hasﬂaqex-mg;Bm» 3HaKoB pernaMeHTUpoBaH TOCT 12.4.4026==03x._

~%2. 3AIITUTA OT IIOPAXEHHSA DIEKTPUYECKMM TOKOM

ITopaxeHue YenoBeka 37EKTPUYECKUM TOKOM BO3MOXHO JIMLIB pu
SaMBbIKaHUM 3JIEKTPUYECKOH LIeNH Yepes ero Teo Wi, HHAYe ToBOps, NpH
NIPUKOCHOBEHMHU YEJOBEKAa K CETH HE MeHee 4YeM B JBYX TOYKaxX. DTo
IIPOMCXOIUT:

— IpH IBYX(a3HOM BKIIOYEHUH B CETB;

— TP 0AHO}A3HOM BKIIIOYEHUH B CETh MM NPU KOHTAKTE C TOKOBE-
RYLUUMH HacTAMU 060pynoBaHust (KI€MMBI, LKHHBL U T. 11.);

— TIpY KOHTaKT€ C HETOKOBEAYLIMMHU YACTAMU 0bopynoBaHus (KOpIyc
CTaHKa, KacCOBBI ammapar u T. I1.), Cy4yaiHO OKa3aBIUMMHCS T10J] HAIpsI-
XCHHEM M3-3a HAPYLICHHSs U30JAUMM NIPOBONOB (ABAPUIHBIN PEXMM);

— TIPY BO3HUKHOBEHWH HAIPSDKEHUS LIara.

Tok I, mporexalomuii yepes Teo yenoBeKa, paBeH

1= Usp/ R,

rae Uy, — HampsxeHue MPUKOCHOBEHUS], R, — CONPOTUBIIEHHE TeJIa YeNo-
BEKA.

CHHU3UTD TOK MOXHO NMGO 33 CYET CHHXEHHS Ha Il PAXEHHH
NPHKOCHOBEeHHMH, MO0 33 CYET YBENMYEHHS COMPOTUBICHHUS TeNa
YeJI0BeKa, HalpuMep npy npuMeHeduu CHU3.

IIpu nByxdpasnom Brmoenuu U, = U, rae U, — nuneiinoe Harnpsxe-
HUe ceTH, paBHoe 1,73 Uy; U, — dasnoe Hanpsixenue. IIpu onHodasHom
BKioYeHud Uy, = U,

IIpu aBapuitHoM pexxume HanpsXeHHE PUKOCHOBEHMUS onpenensercs
KaK pasHOCTb NOTEHUUANOB KOpIlyca o6OpYNOBaHNS ¢, M 3EMIIH @, T. €.
U = 0«—@,. YMeHbluenne Uy, B 3TOM Cly4ae BO3MOXHO JIMGO 33 cyer
CHUXEHUS @y, TNOO 32 CYET yBENTUYEHHSI ¢, (ITO UCTIONB3YIOT NIPH CO3NAHUH
3alUTHOTO 3a3eMJIEHHU).
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HanpsaxennemM mara ®,
<puc.--7:4) HasbIBAIOT HANpPSKEHUE
MeXIy AByMsl TOYKaMH, Ha KOTOPBIX
OHOBPEMEHHO CTOMT YeJIOBEK. DTO
BO3HMKAET IIPH TIAJCHUM OTOJIEHHO-
ro IpoBojAa Ha 3eMJII0, NPU MOAX0Ne
K 3a3¢MJIMTENIO B PEXUME CTEKaHUA
yepe3 Hero Toka M T. IL.

3nauyeHue HanpspkeHust wara Uy
onpezensieTcs o dopmyre

Us = @sra/x(x + a),

;
rae ¢, — MOTEHLHAI B TOYKE Kaca- |
HMS IPOBOIOM 3€MJIM; I — pajuyc \2
NIPOBOIHMKA; @ — pacyeTHasi UIMHA -

uiara, paBHas 0,8 M; X — paccTosHUe - 20m -
OT LIEHTpa MMPOBOJHMKA (3a3eMITUTE-

7151) o GMMKHEN K 3a3eMJIUTENIO Ho-  Puc. 7.4. Hanpskenue tuara

Y 4YeJIoBeKa.

Hau6onblliee HApsDKEHUeE Lara BOZHUKAET HEMOCPEACTBEHHO OKOJIO
3aseMJIUTeNell W Y TOYEK KAacaHHMsi MPOBOJIOB MIOBEPXHOCTH 3eMIM MpPH HX
nagesuu. MakcumaibHoe U, onpezensercs o dopmyne: Uym = @ a/(r+
+ g). YeM BblllIe ¢, ¥ MEHBIIIE PACCTOSTHUE X, TEM BBILIC 3HAICHUC Harnpsi-
xeHud wara. HanpsbkeHue 11ara NpakTHYecKH UcyesaeT Iipu x 6onee 20 M.

JUtss 3alUThl OT MOPAKEHUS IJEKTPUYECKUM TOKOM MPHMEHAIOTCS
clieyIolIie TEXHHYECKHUE MEPBI 3aLUThL: MAJIBIC HATIPXCHMA, 3JIeKTpUYe-
cKoe pasfeNeHue ceTH; KOHTPONb ¥ MPOGUIAKTHKA MOBPEKACHNUS W30S~
MY 3alUUTA OT CIyYaifHOro NPUKOCHOBEHHs K TOKOBEAYLUM YaCTsIM;
3alITHOE 3a3eMICHHE; 3aHyJeHNe; 3aIMTHOE OTKIIOYEHNE; IPUMEHEHUE
VHIMBAAYATbHBIX 3aMTHEIX cpencts 10]. IMpumeHeHNE 3aIUTHBIX MEPO-
TIPUSAITHIA ¥ CPEACTB PEIIAMEHTHPYETCs «MexorpacnessiMu [IpaBuiaMu 1o
oxpaHe Tpyaa (fpaBuiia 6e30MacHOCTH) TMPU IKCILTyaTalni 3JIEKTpOyCTa-
HOBOK» U 3aBHCHT OT COCTOSTHMS TOMELLIEHHUS, [Ie MCTIONb3YIOTCS JIEKTPH-
YyecKue CETH.

Knaccudukaums nomemienyii N0 ONACHOCTH NOPAKEHHS TOKOM. Bee
[HOMelle s TOLPAIENSAIOTCS N0 CTENEHM OMNACHOCTH Ha TpH Kilacca. oe3
[IOBBILLIEHHOM OMACHOCTH, ITOBBILIEHHOM ONACHOCTH, 0cob0 OIIacHHIE.

ITomewenus 6e3 nosbluienHOl ONAcHocmu — 3T0 CYXHE, GecnBUIBHbIE
[IOMEILEH!S C HOPMAIbHOM TeMIepaTypoil BO3IyXa M C M3OTHPYIOIUMMH
(HanpuMep, AepeBSHHBIMA) TOIaMH, T. €. B KOTOPBIX OTCYTCTBYIOT YCIIOBHS,
CBOMCTBEHHbIE MTOMEIIEHMSM C TTOBBIIEHHO!W OMAacHOCTHIO U ocobo orac-
HBIM.

TpumepoM moMelleHni 6e3 [MOBBLILIEHHON OMACHOCTH MOIYT CIYXHThb
OGbIYHBIE KOHTOPCKUE TTOMELIEHHUs], HHCTPYMEHTATIbHbIS KIIA10BEIE, na6o-
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PaTopHH, a Takk€ HEKOTOPBIE IPOU3BOICTBEHHbIE IOMEIIIEHHUS, B TOM YHCJIE
LieXH MPUOOPHBIX 3aBONOB, PA3MELUEHHEIX B CYXHX, 6€CIIBUTBHBIX noMetie-
HUSX C H30JIHMPYIOUIMMH TI0JIAMH U HOPMAIBHOH TEMIIEPaTypoit.

Tomewenus nosviuennoii onachocmu XapakTepusyloTcss HUTHIHEM OIHO-
TO 13 CJCNYIOIHX NATH YCIOBUM, CO3AAIOIINX MOBBHIIEHHYIO ONACHOCTE:

— CBIPOCTH, KOIZlda OTHOCHTENIbHAS BIAXHOCTh BO3IYXa ITUTEIBLHO
npesbimaer 70 %; Takue MoMeIieHHs HA3BIBAIOT CHIDbIMH;

— BBICOKOH TEMIIEpaTyphl, KOTIA TEMIEpPATypa BO3AYXa LTHTENBLHO
(cBbiwe cyTok) npesbiuaer + 30°C; Takue MOMEIEHUS HA3BIBAIOTCS Xap-
KHUMHU;

— TOKONPOBOJAIIEH NbUIM, KOTAA 110 YCIOBUSIM TIPOM3BOJICTBA B I10-
MEIICHUAX BBUIEIAETCS TOKOMPOBOISILAS TEXHONOTHIECKAS HBUTh (HANPH-
MEp, YrojibHasl, METa/UIMYECKast U T. 1.) B TAKOM KOJMYECTBE, YTO OHA
OCEIaeT Ha NpOBOJIAX, MPOHUKAET BHYTPh MALIWH, All[IAPATOB U T. I1.; TAKHE
TIOMEHICHUST HA3BIBAIOTCS MBUIBHBIMA C TOKOIPOBOASILEH MBUIBIO;

— TOKONPOBOIAIIMX TIOJIOB — METAULIMYECKUX, 3EMIISIHBIX, Xere306e-
TOHHBIX, KHPITMYHBIX U T. 1.

— BO3MOXHOCTH OIHOBPEMEHHOIO IPUKOCHOBEHMS YeJIOBEKA K MMe-
IOLIMM COCIMHEHHUE C 3eMIIEH METAUIOKOHCTPYKLIMAM 30aHHM, TEXHONOTH-
IE€CKUM afnapaTtaM, MEXaHH3MaM M T. I., C OJHOH CTOPOHBI, M K
META/UTMIECKMM KOpITycaM 3JIEKTPOOGOpYIOBAaHUS — ¢ JPYTOIA.

[TpumepoM romewteHHs: ¢ MOBBILIEHHON OMACHOCTHIO MOI'YT CIIYXHTh
JICCTHUHBIC KIIETKM Pa3IMYHBIX 3AaHMH C POBONAIUMMM [ONAMH, CKIall-
CKHE HEOTATUTHBAEMBIE TIOMELIEHUS (JaXe eCTH OHU pa3MEILEHH! B 30AHUSIX
C M30UPYIOIKUMH MOIAMU M JEPEBSIHHBIMU CTE/UIAXAMH) U T. II.

Tlomewenus ocobo onacnwe XapaKTEPH3YIOTCSI HAIMYHUEM OOHOTO M3
CJICAYIOUIMX TPEX YCIOBHM, CO3AIOILUX OCOOYIO OMACHOCTb:

— 0Cc000H CBIPOCTH, KOT]a OTHOCUTENbHAS BIAXHOCTD BO3[1yxa G1HM3Ka
K 100 % (creHsl, 110N ¥ NpeIMeTH, HAXOMSLIHECS B TTOMEILEHUH, TIOKPBITHI
BJIaroi); Takue IMOMENIEHHsT Ha3bIBAIOTCA 0c060 CHIPBIMH;

— XMMMYECKM aKTUBHON WIM OPraHMYECKOH CPejibl, T. €. TOMEIeHHH,
B KOTOPBIX TMOCTOSIHHO HJTM B T€YEHHE JUIMTEBHOIO BPEMEHH COTEPXATCS
arpeCCHBHBIC MapBl, ra3bl, XUIKOCTH, 0OpPa3yIOIMe OTIOXEHMS WIH ILIe-
CEHb, NEHCTBYIOLIME PAa3pYLIAIOIIE HA W3OSALMIO U TOKOBEYIIHE YacTH
3NEKTPOOOOPYI0BAHUA; TAKHE TTOMEIIEHHS HASBIBAIOTCS MTOMEILEHUSIMH C
XMMHUYECKH aKTUBHOW MJIM OPraHMYEeCKOM Cpefoii;

— OIHOBPEMEHHOIrO HAJIMYMA ABYX U GoJee YCIOBUI, CBOMCTBEHHBIX
ITOMELUEHUSIM C MOBBILIEHHOM OIIACHOCTBIO.

Oco60 onacHBIMU OMeLIEHNAMY SBIsIETCS G6SIbIIAT YacTh IIpOU3BOJI-
CTBEHHBIX IOMELICHHH, B TOM 4YHMCI€ BCE LEXM MAUIMHOCTPOUTETbHBIX
SaBOJIOB, MCIBITATE/IbHBIE CTAHLMM, TAJIbBAHUYECKHE LEXH, MACTEPCKHE 1
T. 1. K TakuM xe nmomemenusm orHocares u YYacTKu paboT Ha 3emiie 1oJ
OTKPBITBIM HEOOM WIIM IOJ HABECOM.
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IIpuMenenne MAJBIX Hanpsxenwid. Manoe HampsXeHWe — 3TO Halps-
xeHue He 6onmee 42 B, mpuMeHsieMoe B LIIAX YMEHBIIEHHS OMACHOCTH
NOpaXeHUs YeJIoBeKa INEKTPUUECKHUM TOKOM. Haubosnbias creneHb 6e3-
OIACHOCTH JIOCTHraeTcs npy HanpsxeHusx 1o 10 B. Ha npakruke mpume-
HeHUe oYeHb MAJIBIX HATIPSIKEHW i OTPaHHUYEHO LIAXTEPCKUMH IaMITaAMH
(2,5 B) ¥ HEKOTOPBIMH GBLITOBBIMM NPHGOPAMU (xapMaHHBIMU (POHAPIAMH,
WIpyLIKaMu ¥ T. 1.). Ha npou3sBoacTBe NPUMEHAIOT HANPSDKEHUSA 12 u 36 B.
B nmoMelleHHsIX ¢ MOBBIIIEHHOM OMaCHOCTHIO Il TEPEHOCHBIX JIEKTpHIC-
CKUX YCTPOMCTB PEKOMEHIYeTCs MPUMEHATh HanpsDKEHUe 36 B. B ocobo
ONacHBIX MOMEIEHUAX PYYHOU 3JEKTPOMHCTPYMEHT IHMTAeTCA HampsiKe-
HueM 36 B, a pyussle osnektpoiamnbl — 12 B. OTH HampsaxeHWs He
obecriednBaloT MOJMHONM 6€30MacHOCTH, a JHUIb CYLIECTBEHHO CHHXAIOT
OMACHOCTD MOPAXeHMS SIEKTPUUECKUM TOKOM.

Hanpsixenus 12, 36 u 42 B npMEHSIIOT B MOMEILEHUAX € MOBBIIIEHHON
OMACHOCTBIO H 0COGO OMACHBIX ISl MCTIONB30BAHUSI PYYHOTO 3MEKTPOdH-
LIMPOBAHHOTO MHCTPYMEHTA, PYYHBIX TEPEHOCHBIX JIAMIL 1 JIAMIT MECTHOTO
OCBeIleHUS.

DeKTPHUECKOE pa3jelienne ceTH. Pa3BeTRICHHas JJICKTpHICCKas CETh
GONBLION MPOTAKEHHOCTH MMEET 3HAYUTENBHYIO EKTPUIECKYI0 EMKOCTE.
B sroM ciiyyae Jaxe MPUKOCHOBEHME K OHOM (daze samiseTCA OYEHB
onacHbM. Fciy ceTh pasNeiuTh Ha PSR HeOONbLIMX CeTell TaKoro e
HamMpsDXKEHUs:, KOTOphie OynyT obnanarh HeBOoNbIION EMKOCTBIO ¥ BHICOKMM
COTPOTHBIIEHUEM M3OJISLIUM, TO OTIACHOCTh TIOPAXEHUs Pe3KO CHIXACTCH.
OBBIYHO NEKTPHYECKOE PaslelieHHE ceTeil OCYWIECTBIACTCs MyTeM IIOA-
KTIOUEHHsT OTHENBHBIX 3MEKTPOYCTAHOBOK YEpe3 pasfieNiuTeNbHble TpaHC-
dopmatopsl. O6GJaCTh TPMMEHEHHS 3aLUUTHOTO Pa3ACTCHUS cereit —
3JIEKTPOYCTAaHOBKY HAMpPSIXEHUEM JIO 1000 B, sxcruyaraliusd KOTOPBIX
CBSA3aHA C MTOBBIIIEHHOI ONAacHOCTHIO, HANPHUMED B MEPEABUXHBIX YCTAHOB-
Kax, pydHOM 3JIeKTPOGHUIMPOBAHHOM MHCTPYMEHTE H T. II.

Kontpons M mMpodHIAKTHKA MOBPEXKAEHHOH H30JAUMA — BaXHEHALIUI
aleMeHT obecrieuenus ekrpobesonacHocTy. IIpu BBOAE B SKCILTyaTallMIo
HOBBIX ¥ BBILIEIIIMX U3 PEMOHTA NEKTPOYCTAHOBOK IIPOBOASATCS IIPUEMO-
CIATOYHBIE UCTIBITAHUS C KOHTPOJAEM CONPOTHBICHUS H3OILUH. Ha pa6o-
rapouieM o0opy/loBaHUM ITPOBOLMUTCH SKCMyaTaHHOHHBIH KOHTPOJB
n3omsiuy. KOHTpOMb COMPOTUBIEHUS M30JSLMH OCYLIECTBISIET IEKTPO-
TeXHUYECKNIl NepcoHaT C TIOMOIIBI0 METOOMMETPOB.

3amMTa OT MPHKOCHOBEHHA K TOKOBEAYIIHM 4aCTAM YCTAHOBOK. Ipu-
KOCHOBEHME K TOKOBEIyLMM YacTsM BCEINA OMacHo Aaxe B CETAX 10 1000 B
1 ¢ xopouueit usonsuueit ¢as. 1 HCKII0YeH!s! OACHOCTH MPHUKOCHOBEH M
K TOKOBEAYIMM YacTSM HeoOXomuMO 06ecneduTb UX HEAOCTYMHOCTE. Jr1o
JOCTUraeTcsl ITOCPEICTBOM OTPAXIEHMSI M DPACIIOJIOXEHHUS TOKOBEIYLIMX
yacTeil Ha HEIOCTYIIHOM BbICOTE MJIK HENOCTYITHOM MECTE. OrpaxneHus
[PUMEHSIIOT CIUIOIUHbIE U CeTYaThie. BXonHbIE NBEPH OTpaXxieHUH, 3amuT-
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Puc. 7.5. lpuHUMNHABHBIE CXEMBI 3alIUTHOTO 3a3eMJIEHUS

HBIE KOXYXH MOIYT CHabXaTbcsl GIOKMPOBKAMM Da3IMYHOIO BHAA. Tpu
HarnpsixeHusx cppite 1000 B onacHo naxe npubamxenue K TOKOBEIYILIMM
yacTaM. B anmexTpoycraHoBkax Hanpskenuem mo 1000 B IIpUMEHEHHE
U3OIMPOBAHHBIX NMPOBOIOB yXe ObBecreynBaeT NOCTATOYHYIO 3ALUTY OT
HaNpAXXCHAUS IPU MPUKOCHOBeHUU. M3omipoBanHbIe poBoza, HaXosILH-
ecst mon HampsixkeHueM cbiie 1000 B, omacHsI.

3ammTHOE 3a3emiuenue. 3auumubim 3a3eMaeHuemM HA3ZDIBACTCS [peaHa-
MEPEHHOE SNIEKTPUYECKOE COENMHEHHE C 3eMIeil METALTMYECKMX HETOKO-
BEAYUINX 4acTeH 3/IEKTPOYCTAHOBOK, KOTOPBIE MOIYT OKAa3aThCsl Hnon,
HarnpskeHHeM;Ha puc. 7.5 noxasaHs! NpUHUATHATBHBIE CXeMBI 3A1LLUTHOTO
3a3EMJICHMS U1 CeTelf ¢ M30MMPOBaHHOI (pHc. 7.5, a) u 3a3eMIeHHOI (puc.
7.5, 6) HenTpatsiMi, TIpUHIMI AeACTBHS 3aILUTHOTO 3a3eMITeHIS — YMEHB-
LICHWE HaNPsKEHUS IPUKOCHOBEHHS TIPH 3aMbIKAHNU (asbl HA Kopnyc 3a
CHCT YMEHBLUICHUS! MOTEHLHANa KOPIyca 3MEKTPOYCTAHOBKM M IMOXbEMA
MOTEHIHAIA OCHOBAHMS, HA KOTOPOM CTOMT YENOBEK, 0 [OTeH1MANa,
G,IM3KOro Mo 3HAYEHUIO K MOTEHUHATY 3a3¢MJICHHOM YCTaHOBKM. 3azeMiie-
HHE MOXET OBITh 3¢ (HEKTUBHBIM TOJILKO B TOM CIIy4yae, eClIM TOK 3aMbIKAHHS
Ha 3EMJTIO HE YBEJMIMBACTCS C YMEHbLIEHUEM COMPOTHBIIEHUS 3236 MICHHS.
B cersix ¢ ryxoszaszemiennoit HelTpablo HanmpskeHnem 1o 1000 B 3azem-
NeHNe HeIP(HEKTUBHO, TaK KaK TOK 3aMBIKAHMS HA 3EMIIO 3aBUCHT OT
CONPOTUBJIEHUS 3a3EMJIEHUS M TP €10 YMEHBIIEHUH TOK BO3pacTaer.
[osroMy 3aumtHoe 3a3emuenue TIPUMEHSIETCH B CETAX HANPSIKEHUEM 110

1000 B ¢ u30mmpoBaHHO# HEATPATBIO U B ceTsIx HamnpsokeHueM Beime 1000 B
KaK ¢ M30JIMPOBAHHOM, TaK U C 3a3eMJICHHOM HeH|Tpanblo.

- TlosicHUM Ha ynpoleHHbIX TIPUMEpAX 3TH OCHOBHBIE MOIOXEHUS NPH-
MEHEHMs 3a3eMJIeHUA. B ceTH ¢ u301MpoBaHHOM HeATpaIblo (cM. puc. 7.5,
@) TOK 3aMBIKAHMsl HA 3eMJIIO (L) B cooTBeTcTBUM ¢ 3aKOHOM OMa oyvner
paBeH I, = Uy/(r,+ 1), tme r, u 7y — COOTBETCTBEHHO 3NEKTPUYECKOE CO-
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NIPOTUBJECHNE 3a3eMJICHUsA H

usomsiuuu ¢as. I[pu xopoluei Pacripegenerme norenumana
U30JISILIUH 7 PABHO JECATKAM
kKOM, mosToMy Tok I, 6yeT He-
6onpiiyM. Taxk, mpu a3HOM
Hanpsoxkenun 220 B r,=4 Om,
r, =40000 Om, I, =220/(4+
+40 000) = 0,0055 A. Ianenue
MOTEHIIHAIOB PacIpeaeIUTCsS
cieaylomuM obpa3oM: Ha 3a-
3eMJIEHUU — MEXAY KOPIyCOM
u ocHopanueM U,=ILn=
=0,0055-4=0,022 B, mexny
ocHoBaHMeM M da3amu (mane-.
HYe OTeHIMAToB Ha u3omsiuuy das) Uy, = I, - ry = 0,0055 - 40 000 ~ 220 B.
TakuM o6pa3oM, HarpsXKeHHe NMPUKOCHOBEHMS, paBHOE Uy = U,, o4eHn
He3HauNTeIbHOE 1 6e30MacHoe IS YelroBexa, T. €. obecrneunBaeTCsl HaleX-
Has 3alMTA YeJOBEKA OT MOPAKEHMS JEKTPUYECKMM TOKOM. BT0 Oyrner
obecrieynBaThcsl TONBKO NPH Xopoleil usonsuuu ¢as. Ipu HapymeHum
n3oasAuMM a3 WIM 3HAYNTENBHOM YMEHBIIEHHM rp 3AIUMTHBIC cBojicTBa
3a3eMJIEHMS PE3KO CHUXKAIOTCA.

B ceTH ¢ 3a3eMiIeHHOM HelTpaubio (cM. puc. 7.5, 6) I, = Up/(r, + 1) =
=220/(4 + 10) = 15,7 A(ro— 37MeKTpUYECKOE COMPOTUBJICHNE 3a3€MJICHUA
HeiTpaH, o6bMHO He npesblaiomee 10 OM), a HanpsXkeHUe NPUKOCHO-
peruss Uy, = U,=15,7- 4=62,8 B, 4Yro mpeacTapiser ONAaCHOCTb LA
yesoBeka. Kak BMOHO, B 3TOM ciayyae [, CylleCTBEHHO BO3pacTaer NMpH
CHIXEHHH 7, 1 3 BEeKTHBHOCTb 3a3eMIEHHs HeBbICOKa. UeM MeHbile Oyner
3JIEKTPUYECKOE COTPOTHBJIEHHE 3a3¢MJIEHHsl KOPITyca yCTAaHOBKH MO CpaB-
HEHMIO C COTIPOTHBIIEHHEM 3a3eMJICHHS HEHTPAJIM, TEM BBILIE GyayT 3a1LMUT-
Hble CBOWCTBA 3a3€MJIEHUS. -

3azemasiouee yempoiicmeo — 3TO COBOKYITHOCTD 3a3€MIIUTENS] — METall-
JINYECKHX TIPOBOIHMKOB, HAXONSIIMXCS B HETOCPENCTBEHHOM CONPUKOC-
HOBEHMM C 3eMJIEil, ¥ 3a3eMIIAIOILMX TPOBOAHMKOB, COEIUHAIOLLMX KOPITYC
3/IEKTPOYCTAHOBKM C 3a3eMIMTENIEM. 3a3eMIIIOIIHeE ycTpoiicTBa OLIBAIOT
JIBYX THIIOB: BBIHOCHOE WIHM COCPENOTOYEHHOE ¥ KOHTYPHOE MU pacrpe-
JeJIeHHOe.

BoinocHoe 3a3emasioujee yempoiicmeo (pue—7-6) XapakTepusyeTcs TeM,
YTO 3a3eMJIMTE/b BBIHECEH 32 TIPeeNbl IUIOIANKH, HA KOTOPOii pa3MeIlieHO
3a3eMJIseMoe 0GOPYIOBAHHE, A COCPENOTOYEH HAa HEKOTOPOi YacTH 3TOi
mowanky. Ipu pabote BLIHOCHOIO 3a3eMJICHHs TOTEHLHaT OCHOBaHWs,
HA KOTOPOM HAXOIMTCS Y€JIOBEK, PaBeH WK OJIN30K K HYJTIO (B 3aBUCHMOCTH
OT yAaIeHHOCTH Y€ENI0BEKa OT 3azeMIMTeNsA). 3a3eMIEHHBIH KOpNYC JIEKT-
POYCTAHOBKM HAXOIMTCSl BHE IOJIsA PAacTeKaHWs TOKa B 3EMIC. 3ammura
yeNoBeKa OCYILECTBISAETCS JMILb 32 CYET MATOro 3JIEKTPHICCKOro COTpo-
THBEHHS 3a3eMJIEHMS, TAK KaK B COOTBETCTBUM ¢ 3aKoHOM Oma Gonpiuni
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Puc. 7.6. CxeMa BLIHOCHOTO 3a3eMJICHHS



Puc. 7.7. KoHrypHoe 3azemnenue:
4 — paspes no BEPTHKAJH, 6 — BHI B IUIaHE; 8 — pacripefieicHHe NOTEHIHANOB

TOK OyJeT npoTexars Mo Toi BEeTBH Pa3BETRIIEHHOM LIENH, KOTOpasi MMeeT
MEHBLIEE IEKTPHYECKOE CONpOTHBIeHHe. Takoil THII 3a3eMJIAIOLIErO YCT-
pOMCTBa He Bcerna obecrieynBaeT BBICOKYIO CTEIICHb 3aIMTHI YENOBEKA, a
JMIL yMCHBUIAET ONACHOCTh WIH TSKECTh HMOPaXEHHS SJIEKTPUYECKMM
ToKoM. Ero npumeHsI0T B ycranoBKax HanpspxeHueM no 1000 B. ocroun-
CTBOM TaKOIO THNA 3a3eM/IAIOIIETO YCTPOMCTBA SABIAETCH BO3IMOXHOCTE
BHIGOpa MeCTa pasMeHIEHHsT 3a3eMITHTE)Is TaM, Ii¢ HAUMEHBIUEEe CONPOTHB-
JIeHHe IPYHTa (ChIpHIE, IIMHUCTBIE TPYHTHI, B HU3HHAX U T. IL).
Kornmypuoe 3azemasronee ycmpolicmeo XapakTepusyeTcsi TEM, YTO ero
ONUHOYHBIE 3a3€MJIMTEIIH PA3MENAIOT I10 KOHTYpY (mepumetpy) miomanxu,
Ha KOTOpoOii HaxoaMTcs 3azemisieMoe obopynoBauue, wiu pacnpenensior
Ha Beeil IUIomanxe (30He oGCIyXHBAHMS 060pYIOBaHUSI) PABHOMEPHO.
BesonacHocts npu KOHTYPHOM 3a3¢MJICHUM OOECTIeYMBAETCA BHIPABHMBA-
HHEM MOTEHUMATA OCHOBAHMSI U €TI0 TIOBBILIEHHEM IO 3HAYEHHUH, OITH3KUX
K NOTeHUuMany Kopmyca oGopymosaHus. B pesynsrate obecneuuBaercs
BBICOKasl CTENEHD 3ALMTHI OT TIPUKOCHOBEHHS K Kopiycy o6opyxoBaHHsi,
OKa3aBUIETOCS MO/ HANPSDKEHHEM, M OT IIATOBOIO HanpspxeHus. KoHtypHoe
3a3eMJIEHHE NPUMEHSIOT TIPH BBICOKOM CTEIIEHM SJIEKTPOONACHOCTH M IIpH
HaNpsXeHUsX csBblue 1000 B>Ha puc. 7.7, 7.8 npeacramienst cxemy
KOHTYDHOTO 3a3€MJICHHSI H 3a3eMJICHHS C BBHIPABHMBAHHEM MOoTeHIMAIA
BHYTPH KOHTYpa (KPHMBBIE NMOKA3bIBAIOT pACTIpefeicHHE IJIEKTPHYECKOTO
TIOTEHLHANIA BHYTPH H 3a NpeaeNiaMu KouTypa). Kaxk BuaHoO u3 IOKa3aHHBIX
KPHUBBIX, 32 IIpefenaMi KOHTYpa IIOTEHIIHAT OCHOBAHMS 6bICcTpO CHMXaeTcs
C PacCTOSSHUEM, YTO MOXET SIBUTHCS NPHYHHON IOSBICHHMS 6onbLImMx

178



3HAYEHWI 1IaroBOro Hampsxe- Q o
HMS B 9THX 30HaX. YToOB yMEHD-
LIATH 1IATOBHIE HAMPSDKEHMsS 32
npeaesaMu KOHTYpa BAOJb IpO-
XOJIOB M IIPOE3MI0B, B IPYHT 3aKJa-
IBIBAIOT CIlelHaJbHBIE IIHHEL, :f- -FS
KakK ToKa3aHo Ha pHc. 7.9. Bayr-

pY ITOMEIEHUH BBIPABHMBAHHE O~
TIOTEHIMATA MPOMCXOTUT YEPe3  Beprixansusie snskrpoms &
MeTATINYECKUE KOHCTPYKIIMH, {crepxrn)

Tpy6ornpoBozbl, Kabeau u Apyrue
NpoBoIsiIIKe PeIMEThI, CBA3aH-
HBbI€ C Pa3BeTBIIEHHOMN CETHIO 3a-
3eMIeHMA. o A 3

Beinosnenne 3a3eMISIOMHAX 6)
ycTpoiicTs. PazninyaroT 3a3eMiin-
Tea HCKYCCTBEHHBIE, IpenHa3-
HAayeHHBIE MCKIIOYUTEIBHO IS
Liesieil 3a3eMJIEHHMS, U €CTECTBEH-
Hble, HaXOAAINUeCS B 3EMJIE Npell-
MeTHI [Tl Apyrux ueneit. i MCKYCCTBEHHBIX 3a3eMInTeNeil IPUMEHSIOT
BEPTUKATIbHBIE MO0 TOPU3OHTATBHbIE IMEKTPOIbI. B kauecTBe BepTHKAIb-
HBIX 2IEKTPOJOB TIPMMEHSIIOT OGBMHO CTAIBHBIE TPYObI IMaMETPOM 3..5¢cM,
yronku pasmepom ot 40 x 40 no 60 x 60 MM mIMHOM 2,5...3,5 M, NPYTKH
mvamerpoM 10..12 MM ¥ mmHOA mo 10 M. g cBS3M BepTUKANBHBIX
37EKTPOIOB U B KAYECTBE CAMOCTOATENLHOTO TOPM3OHTAIBHOTO JIEKTPOLA
JICTIONIB3YIOT CTANBHEIE TIOIOCH CEYEHHEM He MeHee 4 X 12 MM MJTH CTRIBHBIE
NPYTKU IMameTpoM He MeHee 6 M. JUist yCTaHOBKM BEPTHKAIBHBIX 323€M-
JIMTeNIeil peIBAPUTENBHO POIOT TPAHIIEIO IITyOHHOM 0,7...0,8 M, mmocie yero
3a6uBaloT anexTponn! (puc. 7.10). B kadyecTBe ecTECTBEHHbIX 3a3eMJINTENCH
MOXHO MCITO/Ib30BaTh: IPOJIOXEHHBIE B 3€MJI€ BONONPOBONHBEIE W IpYIrHe
Tpy6HI, 32 HCKITIOYEHHEM TPYGOTIPOBOIOB FOPIOYUX XUAKOCTEH, TOPIOYMX K
B3PBIBOONACHBIX [430B, a TaKXe TPYOOTPOBOJIOB, MOKPBITBIX H30JIALIHEH;
MeT/UINYECKME KOHCTPYKLIMM 1 ApMATYpy XeIe300eTOHHbIX KOHCTPYKIIUH
30aHuii; CBUHLIOBBIE 000MOYKM Kabeseil, NPONTOXEHHBIX B 3¢MIIE U T. II.

DeKTpHYECKOE COTIPOTUBIEHHE 3ALUTHOTO 3a3€M/IEHUS B nmo60oe BpeMsl
rojia He JOJDKHO NpeBbiarth: 4 OM B YCTaHOBKAX HANPKCHUEM IO 1000 B c
M30J1MPOBAHHON HENTpaIbio (MPY MOUIHOCTH MCTOYHHMKA TOKA — I€HEpa-
Topa WM TpaHcdopmaropa — MEHEe 100 kBT momyckaercsi He Goiee
10 Om). B ycTaHoBKax ¢ 3a3eMJIEHHON HEHTPAIbIO CONPOTURICHUE 3a3EM-
JIEHUS] OMpENeNsIoT pacyeToM, MCXOoIsl U3 TpeGoBaHUil MO NOMYCTUMOMY
HANpPSDKEHHIO TIPUKOCHOBEHHS, HO He Goree 0,5 Om.

3aUIMTHOMY 3a3€MJIEHHMIO NOIEXAT METALIMYECKHE HETOKOBEIYLIME
yacT¥ OGOPYHOBAHMs, KOTOPHIE M3-3a HEUCIPABHOCTH M3OALMU MOTYT
0Ka3aThCs TMOJ HANpSDKEHMEM M K KOTOPBIM BO3MOXHO TNPHKOCHOBEHHE
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Puc. 7.8. 3aseMiauTeNnb C BBIpaBHMBAHMEM IOTEH- -
LMAJIOB BHYTPH KOHTYpa (cerka):
a — BUA B IiaHe, 6 — GopMa MOTEHUMATLHOM KpUBOT



500

700

100...2

2500...3000

i -’ J—_L

Puc. 7.9. Kpusble uamMeReHuns nmotenmana 3a npege- Puc. 7.10. Yeranoska crepxuesoro
JIAMH KOHTYypa: 3a3eMJIMTeNA B TpaHllee

1 — Ges BuipasumuBanus; I — ¢ BbIpaBHHBaHHEM

JIONeH H XUBOTHBIX. B moMeleHUAX ¢ MOBBILIEHHO OIAaCHOCTBIO ¥ 0cob0
OIACHBIX, a TaKXe [UIS1 HAPYXHBIX YCTAHOBOK 3a3eMJICHHE SBISETCS 065132~
TEJIBHBIM NP HAIPSXXEHNH 3JIEKTPOYCTAHOBKY cBbiile 42 B nepemenHoro
u cebiie 110 B nocrosiHHoro Toxka. B momelnenusx Ges TMOBLIILIEHHOM
OIACHOCTM — NpU HanpsDKeHusX cBeimie 380 B nepemennoro u 440 B
TIOCTOSIHHOTO TOKa. Bo B3phIBOOMacHBIX TOMeEIIEHHAX 3a3eMIEHHE BBINOM-
HAIOT BCErAa HE3aBHCHMO OT HANPSIKEHUS YCTAHOBOK.

3anynenwne. 3anysenuem HazpiBaercs NpeTHAMEPEHHOE BIIEKTPUYECKOE
COCAMHECHUE C HYJIEBBIM 3AIUMTHBIM NPOBOIHMKOM METATMYECKHX HETO-
KOBEAYLINX 4ACTEH YCTAHOBOK, KOTOPbIE MOTYT OKA3aThCH TIOL Hanpsxe-
HUeM. 3aHyJIeHHe TPUMEHSIOT B YETBIPEXITPOBOJHBIX CETSAX C HANPSIKEHUEM
1o 1000 B u ¢ rmyxo3aseMiieHHoi HEUTpabIo.

Hynesoim 3auumnoim npoeodnurxom nasesaercs HAPOBOAHUK, COENUHSIO-
LW 3aHYJIIeMBIE YACTH YCTAHOBKH C 333eMJIEHHOM HEHTPANBIO HCTOYHUKA
TOKa (reHepatopa, TPaHCHOPMATOPE} HJTH C HYJIEBBIM paboyuM npoBoaHU-
KOM, KOTOpHIi B CBOI0 OYEpEeIb COEMHHEH C HEUTPAIBI0O MCTOYHMKA TOKA.

- IlpuHuMnuansHas cxema 3aHyJICHUs MOKasaHa Ha puc. 7.11. TIpunuun
IEHCTBUS 3aHYJIECHUA: NIPH 3aMBIKAHHU dassl Ha Kopryc mexay ¢asoii ¢
HYNIEBBIM PaGOYHM IIPOBOIOM CO3RAETCH GONBIIOH TOK (TOK KOpoTkoro
3aMBIKaHUA), obecreynBalolMit cpabarbiBaHue 3alIUThI — aBTOMATHYE-
CKOE€ OTKIIIOYCHHE MOBPEXACHHOH (a3l OT ycTaHOBKH. TaKoit 3aIUUTOH
MOTYT SIBNATBCS IUIABKME NPENOXPAHUTENH WIM aBTOMATHYECKHME BBIKIIO-
YaTeN 2, yCTaHaBIUBAaeMble Mepen 9JIEKTPOYCTAHOBKOM UL 3alIMTHI OT
TOKOB KOPOTKOTO 3aMbIKaHH#l. I10CKONBKY KOpIyc YCTAaHOBKH 3azeMiieH
epe3 HyJEBOH 3alIMTHBIA NPOBOMHMK 3 W 3a3eMieHHe HeATpanu, mo
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cpabaTblBaHMsI 3A1TUTHI [IPOSBISAET- y e
csl 3alMTHOE CBOKMCTBO 3a3eMiie-
HusA. Ilpm 3aHyJleHMH IIperyc-
MaTpUBaeTcsi MOBTOPHOE 3a3eMile-
HHe 4 HyJneBoro pabouyero nposoaa
Ha ciayyail oOpbIBa NMOCIEAHEro Ha
y4yacTKe MEXIy TOUKOH 3aHYJIeHHUA~ .
YCTAHOBKM M HeHTpaiblo ceTH. B~
3TOM CJIy4yae TOK KOPOTKOIo 3aMbl-
KaHMs CTEKaeT 1o MOBTOPHOMY 3a- 4
3eMJIEHMIO B 3€MJII0 H 4epe3
3a3eMJIeHHe HeHTpaiy Ha HYJIEBYIO
TOYKY MCTOYHMKA IMHUTAHHA, T. €.
obecnieynBaercsd paboTa 3aHyje- — dncKTpoycTaHOBKa; 2 —IPEROXpaHHTEIM; 3—
HHsA. XOTA B STOM Ciyuae BpeMs [YICBOH saummisit npopotuin; 4 nostopHac 2
cpabaThIBaHKS 3a1IMTEI MOXET BO3-
PACTH 3a CYET BO3PACTAHUS NMEKTPHYECKOTO COMPOTUBJIEHHS LICTH 3aMBl-
KAHUS ¥ YMEHBIIEHUS NMPX 3TOM BEJMYMHBI TOKA KOPOTKOTO 3aMBIKaHMA.
Bpemst OTKJTIOYEHUS! TTOBPEXIEHHOM (a3bl COCTARIAET 5...7 ¢ nIpu UCTIONb-
30BaHMH TUIABKUX MpeloxpaHuTeneii v 1...2 ¢ IpH 3aLIMTe aBTOMATaMH.
Verpoiicrsa 3ampmHOro orknovenus (Y30) — sro GBICTpONEICTBYIO-
mag 3aluTa, 0becreyrBaloliasi aBTOMAaTHYECKOe OTKIIOUEHHE 3JIEKTPO-
YCTAHOBKM INpM BO3HHKHOBEHMM ONACHOCTH IOPAXEHWUs 'eNOBEKA
ANMEKTPUYECKMM TOKOM. ONacHOCTh MOXET BO3HHKHYTh IpH 3aMBIKaHHH
¢da3pl Ha KOpIYC, IPH CHIDKEHHH 3JIEKTPUYECKOTO CONPOTUBICHUS das
OTHOCHUTEJIPHO 3eMJIH HIDKE ONpeAcIeHHOTo Npenena U no paay APYrux
NpUYKH. B 3THX CITy4yasix MPOMCXOMUT U3MEHEHHE NIAPAMETPOB SIEKTPUC-
ckoit cetd. IIpH BbIXome KOHTPOJIMPYEMOrO MapaMerpa 3a IOIyCTHUMbIC
npeesibl TIOJAETCsl CUTHAI Ha 3allMTHO-OTKIIoYalolee YCTPO#CTBO, KOTO-
poe 06ecTOYUBAET YCTAHOBKY WIH 3JIEKTPOCETD. Y30 nomkxHb 06ecrneynBaThb
OTKITIOYEHHE HEHCIIPaBHON 3JEKTPOYCTAHOBKM 32 BpeMs He Goee 0,2 c.
Tuns! npuMensieMsix Y30 pa3HooGpasHbl B 3aBUCHMOCTH OT TOTO, KaKoii
TapaMerp JIEKTPUYECKO CETH OHH KOHTPOIMPYIOT. OCHOBHBIMHU SEMEH-
TaMH BceX THIIOB Y30 ABISIIOTCS: npubop 3auumnoz0 omxaio4eHus — coBo-
KYITHOCTh 3/IEMEHTOB, PEarHpylollMX Ha HM3MEHEHHE KOHTPOIMPYEMOTO
napaMerpa ceTH (KaK NpaBWIO, OCHOBHBIM 3JJIEMCHTOM SBIAETCH pENe
COOTBETCTBYIOIIETO THIIA, HATIDUMEP peNie HAMpPSKEHUA WIH TOKa), U
asmomamuyecKkuli garouamens — YCTpOMCTBO, ClIyXalllee Uil CO6IHHEHHA
W pa3pbiBa LieNiei, OH aBTOMAaTH4ECKH pasphIBaeT leilb MUTAHUSA JEKTPO-
YCTAHOBKM MpH MOCTYIUICHWH CHTH&IA OT Mpubopa 3alMTHOTO OTKIIOYE-
HHUS.
~>-Ha puc. 7.12 noxasaHa NpUHLMNHAIBHAS CXEMa Y30, xoTopoe KOHT-
poNHMpyeT NMOTEHLAI Kopiyca 3JIEKTPOYCTAHOBKIL."OCHOBHBIM 3IEMEHTOM
1ipu6opa ABJseTCs peNe HaNpOKEHUS. J; OIMH KOHTAKT KOTOPOro COeIMHEH
C KOpIYCOM 3JIEKTPOYCTAaHOBKM ./, @ BTOpPOH 3a3eMJIEH. Ilpu 3aMbIKaHUH
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Puc. 7.11. IIpyHILMIMaNbHAA CXeMa 3aHyJICHUA



¢aspl Ha KopIlyc Ha pejie NMOCTYNAeT Hampsi-
XeHHe, paBHOE OTEHITHATY KOPIYCa OTHOCH-
TEJIHO 3¢MJIM UM OHO cpabaThiBaer, 3aMbIKast
KOHTaKThl OOMOTKM KaTyIIKM aBTOMATHYE-
CKOI'0 BBIKJTIOYATEIISL-Z; pasphIBAIOLIETO K-
TPUYECKYI0O ILenb M 00ecTOYUBAIOLLEro
] - ycraHoBKy. [lnsa ycnemnoit pa6oter Y30 He-
. ‘ 06X0nKMMO, YTOOHI 3a3eMIIMTEb KOHTAKTA pe-
' X Jie HaxXoouwcs IOJ HYyJIEBBIM ITOTEHIHMAIOM,
] < D ITO3TOMY OH JOJIKEH OBITh yAaJleH OT 3a3eM-
*/3 :;" Y,  JIMTENs Koplyca 37eKTPOYCTaHOBKH Ha pac-
“ ;772 CTOSSHME He MeHblue 15...20 m.
>20 M K CH3 or nopaxeHusi 31eKTpHYECKUM
TOKOM OTHOCATCSI H3OJIMPYIOIUE CpeNCTBa,
Ma yetpofictea V30: KOTOpBbIE HEJIATCS Ha OCHOBHEIE U JOIONMHU-
I — onextpoycrasoka; 2— astomarn. TE/BHBIE. I'uIepBbre BBIIEPXKUBAIOT JUTHTENBHOE
YecKuil BHIKTIOYaTEb; J — perne BpEMsI NEUCTBUSA HANPSIXKEHWUS, BTOpbIC —
HeT. B cersax c¢ Hampsxkenuem mo 1000 B k
ocnoenbim CHU3 orTHOCsATCA: H30MMpYyIOLIME
IITAHIY, U30JMPYIOIIHE 3NEKTPOU3MEPUTENbHBIE KIEWH, AU3JIeKTpHYe-
CKHE€ MEpYaTKH, CIECAPHO-MOHTAXHBIA MHCTPYMEHT C M3O0JHMPOBAHHBIMH
PYKOSATKAMHM, yKasaTeu HanpsikeHus; cBbiue 1000 B — uaonupyronive
INTAHTH, U3OJMPYIOLINE U DIEKTPOUIMEPHUTENBHBIE KITEILM, YKA3ATEIN Ha-
npsaxenusi. K donoanumensuoim CU3 oTHOCATCS: B CETAX ¢ HAMPSDKEHUEM
mo 1000 B — muanekTpudecKue ratomy, KOBPUKHY, U30JIUPYIOLIHE TTONCTAB-
ku; cepiute 1000 B — nuanextpuyeckue mepyarku, GOTEL, KOBPHKH, H30-
Jmpytouue noncraBkd. CHU3 [0/KHBI MMETh MapKMpOBKY C YKa3aHHEM
HanpskKeHUs!, Ha KOTOPOe OHM PACCYMTAHBI, UX H30JMPYIOLIME CBOICTBA
TIO/I7IEXXAaT NEePHUOAMYECKOli MPOBEpKe } YCTaHOBJIEHHBIE cpoxn.i »
i Ly - oo

7 777
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Puc. 7.12. IMpyHUMNIHMaTEHAs cXe-

"
§

7.3. 3AIIATA OT CTATUYECKOI'O DJIEKTPHYECTBA

JUIs 3alMTBI OT CTaTMYECKOTO 3MEKTPHYECTBA HCIOJIBb3YIOT METOL,
VCKITIOYAIOLINH WIM YMEHbIIAIOWHKA 00pa3oBaHyue 3apsIoB CTATHYECKOTO
SJIEKTPHYECTBA, U METOJ, YCTPAHSIOIIMIA 3apsiabL.

Meton, HCKII09AKONIMIA WM YMEHbIIAIOIRIA oGpa3oBanue 3apan0B. DTOT
MeTol HauGosnee 3¢GeKTHBEH M OCYIIECTBIsETCH 3a cYeT moaGopa map
MaTepHaIoB 3JIEMCHTOB MAIUKH, KOTOphIE B3AUMOEHCTBYIOT MEXIY coboil
C TPEHHEM. ITo SJICKTPOU3OIALIMOHHBIM CBOMCTBaM BEILLICCTBA PACIIONAralT
B SJIEKTPOCTATHIECKHE PANbI B TAKON MOCIIEN0BATENBHOCTH, [P KOTOPOM
m060€ M3 HUX MPHOGPETAET OTPULIATENBHEIH 3apsl P COMPUKOCHOBEHHH
€ MaTepHasoM, pacrioNIOXEHHBIM B PSILY CJIEBA OT HEro, ¥ MONOXUTENbHBI —
cupaBa. Hanpumep, ofivH M3 Takux pagoB MMeeT CIEAYIOWIMA COCTaB:
STWILEJUTIONO03a, Ka3eWH, 300HUT, aleTWILENLTIONO03a, CTEKNO, METAUIH,
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MONKCTUPOJ, TIONUITIIEH, (TOPOILIACT, HUTpOLE/UTIONo3a. YeM gajisblie B
PALY pacnojoXeHsl MAaTEpHaIbl APYr OT Apyra, TeM MHTEHCHBHEE Mpouc-
XOOUT o6pazoBaHMe 3apsANOB CTATHYECKOIO IJMEKTPUYECTBA MPU TPEHUH
Mexay HuUMH. [TosToMy mIipM co3iaHMM MAalIMH HEOOXOAMMO MaTepHallbl
B3aMMOJIEHCTBYIOIMX MEXIYy coO0il 3JIEeMEHTOB MAllMH BHIOMpaTh ONUHA-
KOBBIMH MJIH MaKCHMAJIBHO OJIN3KO PacriooXKeHHBEIMHM B 3JIEKTPOCTaTHYE-
cKoM psiny. Hanpumep, THEBMOTPaHCIIOPT NOJMMATUICHOBOTO IOPOILUKA
XKeJIaTeJIbHO OCYILECTRIATH MO MOMHATHWIEHOBHIM TpyoaM. pyruMm croco-
GOM HeUTpaIu3alyy 3apsaoB CTATHYECKOrO NEKTPUIECTBA ABISIETCS] CMe-
IeHNe MaTepUa OB, KOTOpble NPU B3aMMOIECHCTBUM C 3IJNEMEHTAMHU
obopyoBaHNA 3apsXaloTcsl pasHouMeHHo. Hampumep, TNipH TpeHHH Mare-
puana, cocrosiuero u3s 40 % Heitiona u 60 % nakpoHa, 0 XpOMMPOBAHHYIO
NOBEPXHOCTD MEKTPH3ALMK He Habnarozaercs.

YMeHBIIEHNI0O MHTEHCUBHOCTH OOpa3oBaHMsl 3NEKTPOCTATUYECKUX 3a-
PAIOB CIIOCOBCTBYIOT CHIXKEHHE CUIIBI U CKOPOCTH TPEHHUS, LIEPOXOBATOCTH
B3aUMOIEHCTBYIOIIMX oBepxHocTeil. C 3Toi 11e/1bI0 IPH TPAaHCTIOPTUPOBA-
HHMM TIO TpyGONpOBOJAM OTHEOMACHBIX XUAKOCTEH ¢ GONMBIIMM YAECIbHBIM
3/1eKTPUYECKUM CONPOTHBIEHHEM (HanpuMep, 6eH3UHA, KEPOCHHA U T. I1.)
PerIaMeHTHPYIOT NpeAeNbHbIE CKOPOCTH nepekauyky. Hanpumep, wia xun-
KOCTell C YIEABHBIM 3JIEKTPHYECKHM COTpOTHRIEHHEM p, > 10° OMm - M
CKOPOCTb JIO/DKHA COCTaBJATD He Gonee 1,2 M/c rpu aiuameTpe TpybonpoBona
10 200 mm. TIpu p, < 10° OM - M momyckaeTcsi CKOpocTb He Gonee 5 M/c, a
npHu p, < 10° OM - M oHa orpannyeHa 10 M/c. Hanus Takux XumkocTei B
pesepByapbl CBOGOIHO Majaolileil Ha TMOBEPXHOCTb XHIKOCTU CTpyeil He
JOTIyCKAeTCs: CAMBHOM IUTAHT 3arayGJisIoT 1of, HOBEPXHOCTD XUAKOCTH.

Merton ycrpanenms 3apazoB. OCHOBHBIM TIDUEMOM [UISl YCTpaHEHMs
3apsfioB ABIAETCA 3a3€MJIEHHE SEKTPONPOBOAHBIX YacTed TEXHONOTHYe-
CKOro o60pyIoBaHUsA U1 OTBOJA B 3eMJII0 OOPa3yIOLIMXCs 3apsAA0B CTaTH-
yecKoro ayexTpuyecTsa. Jis 3Toit LENH MOXHO MCIOIB30BaTh OOBIYHOE
3AIIUTHOE 3a3eMIIEHME, TPeNHAa3HAYEHHOe U 3aIUUTHl OT IOPAXKEHHSA
2JIEKTPUYECKUM TOKOM. EciM Xe 3a3eMJeHHe HCIONb3YETCH TOJNBKO IS
OTBOLA 3apA/IOB CTATHYECKOTO DIEKTPUYECTBA, €T0 EKTPUYECKOE COIPO-
TUBJICHHE MOXeT 6bITh moBhiineHo 10 100 Om. Ilpu 3aseMneHuM HemeTal-
JINYECKUX JEMEHTOB MALLIMH ¥ 000pyHOBaHHUA Ha UX TOBEPXHOCTH HAHOCAT
37EKTPONPOBONHEIE MOKPBITHS, 2 TKAHEBBIE MATEpHAJIbl (HaNIpUMep, Gwlb-
TPOB) MOABEPIaloT CNEUUATbHONM NPONUTKE, YBEIUYUBAIOIIEH HX IJIEKTPH-
4YeCcKyl0 TNpoBOAMMOCTb. [Lisi yBelMYeHUsT MHTEHCHBHOCTH CTEKAHMS
CTaTUYECKUX 3apANOB C 2JIEMEHTOB MAILKH BO3AYX B ITIOMEUIEHHH, IIE OHU
YCTaHOBJIEHBI, YBJIAXHSIOT.

DddekTHBHBIM CIIOCOOOM CHUXEHMS JIEKTPHU3ALNM MATEpUAIOB U
060pyIoBaHUsI HAa TPOM3BOACTBE SIBISETCS] IPUMEHEHHE HENTPAIU3ATOPOB
CTATHYECKOTO JIEKTPHUYECTBA, CO3NAIOILMX BOIM3U HANEKTPONHU3OBAHHBIX
MOBEPXHOCTEH NMONOXHUTETbHBIE M OTpHLATENbHble HOHBI. MOHBI, Hecylue
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Puc. 7.13. HeitTpannaatops! 3apsyioB CTATHYECKOTO 3IEKTPUYECTBA:

@ — WHAYKUMOHHBIA: ] — Pa3psIHBIA 3M€KTPOA; 2 — 30HA yAapHOil HOHM3AUMK; F — HadJIeKTPU30BaHHBIH
LW3INEKTPHK; 4 — HATPABNEHUE ABIKEHUS THIEKTPHKA; 6 — BHICOKOBOMBTHBIN: | — paspsHBIi MeKTPOL;
2 — 3a3eMJIEHHBIH 3MEKTPON (KOXYX); I — UCTOYHMK BHICOKOTO HAIPSOKEHHS; 4 — BHICOKOBOMBTHBIH Coe-
AMHUTENBHBIA MPOBOA; 5 — Ha3/MEKTPH3OBAHHAN NOBEPXHOCTD; 6 — BO3AYIUHBIA MPOMEXYTOK, B KOTOpOM
PA3BUBACTCA KOPOHHBIA 3apfill; 7— CHNOBBIE NMHMM 3MEKTPOCTATHYECKOTO TONSA HA3JeKTPH3OBaHHOMO
MaTepuasIa, ¢ ¥ 2 — PAHOAKTHBHBIN C - U a-U3NY4aIOMMHM ITEMEHTaMHU: | — aKi ABHBIi npenapat; 2 —
METAUINYECKHI KOHTelHep; J — MeTajutnyeckas . ceTka; 4 — 3KpaH; d — a3poAMHaMHYecKHii: / — pacium-
putens; 2 — natpy6ok; 3 — urna; 4 — H30AATOp; 5 — BEICOKOBOJLTHBIH NPOBOL; 6 — pejie JAapieHus; 7 —
BbICOKOBO/ILTHBIH MCTOMHUK MUTAHUS

3apsj, MPOTHBOIONOXHLIH 3apslly TOBEPXHOCTH, IPUTATUBAIOTCS K HEll, U
HelTpanuayior ee 3apsa. [To npuHUUNY KEHCTBHA HEHTPANTU3aTOPH! pasze-
JIAI0T Ha CNIEAyIOLIMe TUIIBI: KOPOHHOTO pa3psiia (MHAYKLIMOHHBIE U BbICO-
KOBOJIbTHBIE), PAIMOM3OTONHBIE U aspoauHamuyeckue. [IpUHIMIUATBHbIE
CXEMBbI HEWMTPANM3aTOPOB PA3NMYHOrO TUIA MOKasaHw Ha puc. 7.13. UH-
AyKLHOHHBIE HEATPAIM3aTOPbl COCTOAT M3 HECyHIe KOHCTPYKIMH, Ha
KOTOpO#i YKpEIJIEHBI PaspsiiHbIE EKTPOALI B BUAE 3a3eMJICHHBIX ML ITox
AENCTBUEM CTATUYECKOTO 3JIEKTPUYECKOTO M0JIs, 06PAa30BAHHOTO 3apsAaMu
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HA3/IEKTPU30BaHHOTO MaTepHaa, OKOJIO OCTPHsl MIJI BO3HUKAET ylapHas
MoHM3aIHUA Bo3nyxa. MHAYKIMOHHBIE HEUTPATH3ATOPbI MPOCTH Y ACIIEBEI,
HO TMPHMEHMMbI TOJIBKO B TEX CIy4asx, KOTJAa MIJIbI PACIIONIOXKCHBI HA
paccrosiuuM He Gonmee 20 MM oT Ha3NMeKTpU30BaHHO! moBepxHocTH. B
BBICOKOBOJIBTHBIX HEHUTpATH3aTopax KOPOHHBIA paspan obpasyercsi Mo
IEACTBHEM BHICOKOTO HATIPSKEHHS, CO3/1aBAEMOTO CTeLHATbHBIM HCTOYHH -
KOM BBICOKOTO HampsDkeHua. HampsokeHne MoXeT ObiTh IOCTOSTHHBIM,
NIEPEMEHHBIM M BBICOKON YacToThl. [laNbHOCTb AEHCTBUS OT 35 MM LA
BBICOKOYACTOTHOrO HanpsxeHus no 600 MM s IOCTOSTHHOTO.

Bo B3pBHIBOONACHBIX TOMEHICHMSAX MPUMEHAIOT PAIHOU3OTOINTHEIC Hell-
TpaIKU3aTOpPHI, AEHCTBUE KOTOPBIX OCHOBAHO HA MOHU3ALMH BO3/lyXd anbda-
W3Ny4eHUEM IUTYTOHHUS-239 M Oera-uanydeHueM npoMmeTusi-147. TIpoHu-
Kaoluas crnocobHocTh aib¢a-yacTUIl B BO3AYXE COCTABNACT HECKOJBKO
CaHTMMETPOB, MO3TOMY INPHUMEHEHHE lbda-UCTOYHHKA 6e3omacHo LI
nepcoHaIa.

A3poIMHAMWYECKHUii HEATPAT3aTOp MPEACTARISAET coboii Kamepy-paciin-
PUTENb, B KOTOPOIA € MTOMOILbIO MOHM3HPYIOLIETO HIMTYYEHUS HIM KOPOHHOTO
paspsizia FeHEpUPYIOTCSt HOHBIL, KOTOPbIE 3aTeM BOJYILIHBIM [T0TOKOM NOJIAIOTCH
K MecTy o6pa30BaHys 3apsfioB CTAaTHYECKOTO AMEKTPHYECTBA. AsponvHaMH-
yecKUe HeHTpaIU3aTophbl 06/1analoT GONBLIMM PafHyCoM JEeUCTBUS.

B xauectse CH3 OT CTATMYECKOTO 3/IEKTPUYECTBa INPUMEHSIOT 00yBb Ha
KOXAHO# TIONOIIBE WV TONOLIBE U3 NEKTPONPOBOIHON PE3NHBI. ITpu BBOION-
HeHuM paboT CHIS MPUMEHSIOT AHTUCTATHYECKME XAlaThl B COYCTAHWH C
3J1eKTPOIIPOBOIHOMN TMOMYIUKO# CTYJIa WM 37EKTPONPOBOLHbIC 6pacnersl, coe-
JMHEHHBIE C 3a3eMIIONIMM YCTPONCTBOM YEpE3 CONPOTHRICHHE 10°...10" Om.

7.4. 3AIIIUTA OT SHEPTETHYECKUX BO3JEHCTBHIA

3aluTa OT SHEPreTHYeCKUX BO3NEHCTBUA OCYILECTBIACTCH TPEMS OC-
HOBHBIMH METOIAMM: OTpaHMYEHHEM BpPEMEHHU IIpeOblBaHHs 4YETOBEKA B
30He JeCTBUS (PU3NYECKOTO IO, €r0 yNAICHWEM OT UCTOYHUKA TOJA
NIPUMEHEHUEM CPEICTB 3ALIMTBI, 3 KOTOPBIX Haubojiee pacnpocTpaHEHbI
aKpaHbl. D PeKTHBHOCTh IKPAHUPOBAHUS TIPUHSATO BHIPAXATH B neuubenax
(ab):

3= 10lg(//ID), 7.1).

rae IT, u [T — cOOTBETCTBEHHO KaKOM-TH6O rMapaMeTp ¢dusmyeckoro nos
[0 W Tociie IKpaHa.

7.4.1. 3ammra or BHOpawan

JIJ1s1 3aLMTH OT BUGPALIMH IPUMEHSIOT CIIEAYIOLIME METO/BI: CHIXEHUE
BMGPOAKTHBHOCTH MALLIHH; OTCTPOHKA OT PE30HAHCHbIX 4acToT; BUGponeM-
néuposanue; BUGPOM3ONSLIMS; BUGPOTalIeH)E, 2 TAKKE UHINBUIYATbHBIC
CPEe/ICTBA 3aLIMTHL.

’
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AMIUIATYIa CKOPOCTH BUGpanuu (BUOPOCKOPOCTH) V,, MOXET OBITH
ompezesieHa no opmyJe:

Fn (7.2)

Vm = N

Vi Qnfm-c/2nf)?

rae F,, — avmuuryna BeiHyXaaoweii cunsl, H; p — K03 bUIIHEHT colpo-
TuBnexus, H - ¢/M; f— yacrora Bubpauuu, I'u; m — macca CHUCTEMBI, KT;
€ — KO3 QUIIMEHT XKECTKOCTH cucTeMbl, H/M.

CHrxenne BHOPOAKTHBHOCTH MAUIMH (YMEHbLIEHYVE F,) nocturaercs
H3MCHEHHEM TEXHOJIIOTMYECKOTO NpoLiecca, IPUMEHEHHEM MAIIMH ¢ TAKUMH
KHHEMAaTHIECKUMM CXEMAMM, NPH KOTOPhIX IMHAMHYECKHE IIPOLIECCHI,
BbISBIBACMbIE yAapaMM, YCKOPEHUSIMU U T. M. OGbUIH OB MCKIIOUEHBI WIK
TNIpENCIBHO CHUXEHBI, HANpUMEp, 3aMEHOM KJIETNKU CBapKoOMi; Xopolleii
AVHAMUYECKON M CTaTHYECKOi GalaHCHpOBKOMH MEXaHU3MOB, CMa3KOH U
YUCTOTO¥ 06paGOTKM B3AMMONEHCTBYIOLIMX OBEPXHOCTEN; IPUMEHEHHEM
KHHEMaTHYECKHUX 3alleIIeHH I TOHHXEHHO! BUGPOAKTUBHOCTH, HAIIpHMep,
IIEBPOHHBIX ¥ KOCO3YOBIX 3yGYaThIX KOJNEC BMECTO NpPSAMO3YObIX; 3aMEHOM
TIONIUUMHAKOB KaYeHHUsl HAa MOAWMITHUKY CKOJBXEHWS, NpPUMEHEHHeM
KOHCTPYKIMOHHBIX MATEPUAIOB C MOBBILICHHBIM BHYTPEHHMM TPEHUEM.

Orcrpoiika or pesonancubix yactor (2nfin = ¢/2nf) 3aKkmoyaercss B
M3MCHEHWH PEXMMOB paGOTbl MAIUMHBI M COOTBETCTBEHHO YAaCTOTHI f
BO3MYHIAIOLIEH BHOPOCWIBL, COOCTBEHHON YacTOTHI KOMEGAHMI MAIIMHLL
TIyTEM M3MEHEHHS XECTKOCTH CHCTEMBI ¢ (HANpUMep YCTaHOBKOH peGep
XECTKOCTH) WJIM U3MEHEHHUS] MACCHI M CHCTEMBI (HATIPUMeEp MyTeM 3aKpern-
JICHUS Ha MalIHHE JOMOMHUTENbHBIX Macc). CoGCTBeHHAs! YacToTa BUGPH-
PYIOLIE! CHCTEMBI onpenensiercd 1o popmyse

- 1 [4
fé - 2_1; -\/j—n'- s
rIe ¢ — KO3G@ULUUEHT KeCTKOCTU CHCTEMBL, M — €€ Macca.

BuGponemniguposarme (yBeMYEHNUE ) — 3TO METON CHIDKEHUS BHOpa-
UMK IIyTEM YCUNIEHMS! B KOHCTPYKLUMHU NPOLIECCOB TPEHMSI, PACCEHUBAIOIIHX
KOJIeDaTeIbHYI0 SHEPIUIO B Pe3y/IbTaTe HEOGPATHMOrO npeobpa3oBaHus ee
B TEIUIOTY NpH AeOpMaLuaX, BOHUKAIOUIMX B MATEpUAIAX, U3 KOTOPBIX
M3roToBJIeHa KOHCTPYKIMs. BuGponemnduposanme ocymiecTrisercs HaHe-
CEHMEM Ha BUOPUPYIOLIME NOBEPXHOCTH CIOS YTIPYTOBI3KUX MaTepHaIoB,
0061anA10 KX GONBUINMH TIOTEPSIMH Ha BHYTPEHHEE TPEHUE,— MATKHUX I10-
KpbITHI (pe3una, neHoruiact 1XB-9, Mactuka BI{17-59, mMacTika «AHTH-
BHOPUT») U XECTKMX (JIMCTOBBIE ILTACTMACCHI, CTEKJIOM30JI, THIPOH3ON,
JIMCTHl AIOMUHHMS); [IPUMEHEHHEM [TOBEPXHOCTHOTO TPEHHUS (HanmpuMep,
HPWICTAIOIIMX IPYT K APYry IUIACTHH, KaK Y PECCOp); YCTAHOBKOM CIIELM-
IbHBIX AeMIidepoB.

Bubporamenne (yBeJMueHHE MACCHI CHCTEMBI m) OCYLUECTBJISIIOT [TyTeM
YCTAaHOBKHM arperatoB Ha MacCUBHEINA ¢yHaament (puc. 7.14). Kak Buamo
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FITETIIEIL.
.
y‘\ o %///{/r/ Puc. 7.14. YcTaHOBKa arperaroB Ha
%f l‘% N \\\\\/})}\”\/\/[ g Bﬂ6poracmneM OCHOBaHWH:
“ ” a — Ha QyHIaMeHTe H TPYHTE; 6 — Ha rie-
a) PEKPHITHE

n3 ¢opMmyisl 7.2, BubporaueHue naubonee 3¢pPEKTUBHO TPU CPEAHMX U
BBICOKMX YACTOTAX BUOpaALMK. DTOT crocob Halles IMpoKoe MPpUMEHEHUE
TIpH YCTaHOBKE TSDKEIOro 0G0pyNOBAHUA (MOJIOTOB, NpPECCOB, BEHTWIATO-
pOB, HACOCOB M T. IL.).

TIoBLimeNHe JKECTKOCTH CHCTeMB! (YBElTMYEHHME C), HANpHMEp INyTeM
yCTaHOBKH pebep XeCTKOCTH. Dror cnocob 3¢ dexTMBEH TONBKO ITPH HU3KKX
yacroTax Bubpamun (cM. dopmyny 7.2).

BupoH3onsums 3aKII049aeTCs B YMEHBIICHUH NEpe/iatin KoneGaHu# oT
MCTOYHMKA K 3aLIMIIAEMOMy OOBEKTY NpH MOMOIIN yCTpOWCTB, NOMeEIIae-
MBIX MEXIy HUMH. JU1si BUOPOU3OISLIMM Yalle BCEro MPUMEHSIOT pubpo-
M30MPYIOLIME ONOPH THMA YNPYTHX MPOKIANOK, TMpPYXHMH WIH UX
couetanus. Ha puc. 7.15 nzoGpa-
KeHBl TUIOBBIE KOHCTPYKUIHMH
PYXVMHHBIX ¥ PE3MHOBBIX BUO-
pomn3oNsTOpoB. D PEKTUBHOCTD
BUOPOM3OJIATOPOB OLEHUBAIOT
koadduuentoM nepenaun KII,
PaBHBIM OTHOILIEHUIO AMIUIUTY-
bl BUGpOIEpEMELLEHHs, BUOPO-
CKOpOCTH, BUGPOYCKOpeHHs 3a-
giaeMoro ofpexkTa, Win JIei-
CTBYIOLIE! Ha HETO CHJIBI K COOT-
BETCTBYIOIIEMY ITapaMeTpy WcC-
toynnka Bubpamuu: KII=
=Foi/ Fucr- Bubpousonsauus
TOJLKO B TOM CJydae CHMXaeT
subparmio, korza KII < 1. Yem
menpite KIT, teM addekTuBHee
subpousonsums. s Bubpouso-
JIMPOBAaHHBIX CHUCTEM, B KOTOPBIX @ — npyxuHHHE; 6 — pe3uHOBHIE BUOPOM3ONATOPH

6)
Puc. 7.15. Bubpon3onupylolme Ornophl:
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Puc. 7.16. Yerpoitctso Bubpousonsmm pa6odero

MecTa

MOXHO IIpeHEOpeYh TpEeHUEM:
KIT = 1/[(/f)*—1], tne f — yac-
TOTa BBIHYXICHHBIX KOJIeGaHMUit;
Jo — cobcTBeHHast 4acToTa BHG-
POH30JIMPOBAHHOM  CHCTEMBI.
Kak BumHO M3 npuBeneHHoi
bopMyITBI, ToNBKO TIpH f/f; > 2
KII <1, 7. e. cHxaer nepenaqy
BUGpaIH Ha 3aIUMLIAEMBII 06D
eKT. [1o KOHCTPYKTHBHBIM 1 5KO-
HOMHYECKUM  COOOpaXEeHUSIM
ONTHMANbHOE 3HauyeHHue f/f,=
=3...4, 4ro coorBercTByer KIT =
=1/8...1/15. Bu6pousommnpo-
BAThCSI MOXET UCTOYHHMK BUOpa-
UMM uMiIM  pabouee MmecTo
NepcoHana, OOCHYyXHBAIOIIEro
ycraHoBky. Ha pue. 7.16, 7.17
NTOKa3aHkel TpUMepHl BUOpPOU30-
JunK paboyero Mecra U HCTOY-
HUKa BUOpaIlUU — BEHTHIISA-
IIMOHHON YCTAHOBKHU.

B xayectse CH3 or su6pa-
UMM MCIONB3YIOTCS: I pyK —
BUGPOM30/IUpYIOLINE PyKaBHUIIBL,
NepYyaTKH, BKIANBILIA W Mpo-

KJIaaKu; 111 Hor — BUOpou3onupyolas o6ysb, CTENbKH, TOAMETKH.

AW

| GE—

Y3en 6
(npuHumrmansHas
cxema)

ARNNUMTONN R Lo NN T O

Puc. 7.17. Yerpoiterso BuGponsonsmm BEHTWISIIHOHHON YCTaHOBKHU:

1 — onopHas nnuTa; 2 — BUOPOM3ONATOPHI; J — KphilliKa Kopnyca; 4 — MOABIKHas YacTh KOpMyca; 5 —
TIPYXHHA; 6 — HEeMOABHKHAS YacTh Kopryca; 7 — BHOpOM30NMpYIolIas IpoKiaTKa
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7.4.2. 3ammTa OT MIyMa

JUta 3amuMTH OT HIyMa NMPHMEHAIOT CHEAyIOUINe METOIBI: CHUXKEHHE
3BYKOBOJ MOIIHOCTH MCTOYHMKA IIyMa; PasMElICHUE HUCTOYHMKA LIyma
OTHOCHTEJILHO paGo4MX MECT ¥ HACEJIEHHBIX 30H C yIeTOM HaINpaBIeHHOCTH
WITydeHHs 3BYKOBOW SHEPTHH; aKyCTHYCCKasd obpaborka MOMEIIEHHI;
3BYKOM3OJISILIMSL; TPUMEHEHME DIyIIATeNel WyMa; MPUMEHEHUEe CPeiCTB
WHIMBUAYAJIbHOMN 3aLIUTHL

CHIXeHBe 3BYKOBOii MOINHOCTH HCTOYHHKOB ITyMa. JU1s CHUXKEHHUA LIyMa
MEXaHH3MOB ¥ MALUMH HEOGXOXMMO CHIXATh BUOPAIIMIO HCTOUHUKOB 1IyMa,
TaK KakK TOCNEeNHSs SBIAETcSs MCTOYHMKOM LIyMa. A3poJIMHAMHYECKHI
ILIYM, BBI3BIBAaEMBIi JBIKEHHEM MTOTOKOB rasd M 00TeKaHHEM HUMH TEMEH-
TOB MEXAaHW3MOB ¥ MALIMH,— HauGonee MOLIHBIA HCTOMHHK IIYMA, CHH-
XeHHEe KOTOPOTO B HCTOYHMKE HAanOoJIeE CIIOXHO. st yMeHbLIEHHMS OIyMa
YIy4IIaloT a3pOANHAMUYECKYIO ¢opMy SJIEMEHTOB MAallIMH, obTeKaeMbIX
[a30BBIM TIOTOKOM, M CHHXAIOT CKOpOCTb NBHMXEHMS rasa. Hanpuwmep,
3ByKOBasi MOLHOCTD IuyMa (BT), BO3HUKAIOWIETO NpH 0oOTeKaHUM Ta30BbIM
MOTOKOM Teja

P=kCNID?,

rne k — K03 dHIMEHT, 3aBUCAILMHA OT ¢dopMBL TeNa U peXHMa TEUCHHs
raza; C,— KoadduimeHT 1060BOro CONPOTHBICHHs TejIa;, V — CKOpPOCTb
raza; D — SKBMBAICHTHBIN A¥aMeTp MAKCUMAJIBHOIO IO TUIOIIAMH CEYEHUS
o6TeKaeMoro Tejia, NEePIEeHANKYISIPHOro HalpaBIeHUIO ra30Boro [IOTOKA.
Vi3MeneHne HANPABJICHHOCTH HIJTYICHHSA MIyMa. TIpu pasMelEHNH yCTa-
HOBOK C HAMPABIEHHBIM U3Ty4EHUEM Heobxonuma COOTBETCTBYIOLLIAsl OPHU-
eHTALMS STHX YCTAaHOBOK IO OTHOLIEHHIO K paboyuM ¥ HACENEHHBIM
mectam. BemmunHa addexra n3MeHeHHUs! HaTpaBIeHHOCTH MOXET JOCTUTaTh
10...15 nb. Hanpumep, oTBepcTHE BO37yX03a60pHOM 1IAXTH! BEHTHIALIMOH-
HOJ YCTAHOBKHM WJIM YCTHE TpyGBI cOpoca cxaroro rasa HeobXoauMo pac-
loJiaraTh TaK, YToObl MaKCHMyM M3Ty4aeMoro Liyma OBUT HAIpaBJE€H B
TIPOTHBOIIOJIOXHYIO CTOPOHY OT paGouero Mecta WM XHJIOTO 10Ma.
Axycraveckas o6paGorka momemeHus — 3T0 MEpOMPHSITHE, CHIXAIO-
1ee MHTEHCUBHOCTh OTPAXEHHOTo OT IoBEpXHOCTe# IoMelleHus (CTeH,
oTonKa, nona) 3yka. [lis 3Toro NpUMEHsIOT 3ByKONOIIOIAIoNHe 06~
HOBKH MTOBEPXHOCTEA NMOMELICHH (puc. 7.18, a) ¥ WTYy4HBIE (o6beMHBIE)
[TOTIOTUTEN PANIMYHBIX KOHCTPYKUMH (puc. 7.18, 6), noABEIIHBAEMbIE K
noronky nomemeHus. IorroumeHue 3Byka [IPOMCXOIUT TMyTeM Iepexona
3HEprUM KoNeOMoIMXC YacTHll BO3ayXa B TEIUTOTY 3a CYeT IoTepb Ha
TpeHue B IOPUCTOM MaTepHaIe 06 IMLIOBKH WIH oriotuTens. st 6onplieit
3)heKTHBHOCTH 3BYKONOTIOUIEHHS TIOPHCThIA MaTepua JOJDXEH UMETh
OTKPpHITBIE CO CTOPOHBI ITAZICHHsA 3BYKA He3aMKHYTBIE TOpBL. 3BYKOMNOIIO-
ajolMe MaTepHalbl XapaKTepu3yloTcs ko3¢ duLHUEHTOM 3ByKOIOIIoLIe-
HMA o, pPaBHBIM OTHOIIECHMIO 3ByKOBOM 3HEpPIHH, MOrIOIeHHOH

Y

MaTEpHAIOM, K SHEPTHH, NANAlOIIEeN Ha HETo. 3ByKONOMIONIAIONIME MaTe-
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Puc. 7.18. Akycruueckas o6paboTka moMeeHmit:

1 — 3amUTHBII nepgopypoBaHHEL criolt; 2 — 3BYKONOLNOMAIOWHIA MaTepPHAIT; J — 3allMTHAs CTEK/IOTKaHb,
4 — cTeHa niM noTONOK; 5 — BO3AYLIHBIA MPOMEXYTOK; 6 — TUIHTa M3 SBYKOMNOTIOLIAIONIETO MaTEpHANTa

PUATB! NOJKHBEI MMETh KO3 MUIMENT 3BYKOIOMIOIEHHS Golee 0,2. Yem
9TO 3HAYCHUE BBIILE, TEM JIyYIlle 3BYKONOMIOLIAICIIM MaTepual.
3BYKOIOIJIOWAOLME CBOMCTBA MTOPHUCTBIX MAaTEPUANIOB OINpPENENSIOTCS
TOJILIMHOY CJIOs1, YACTOTOI 3BYKa, HATMYHMEM BO3/YIIHOH IPOCIONKH MEXIY
MAaTepUATIOM 1 IIOBEPXHOCTHIO ITOMEIEHUS. DPDEKT CHIDKEHHS wyMa (gb)
34 CYCT MPUMEHEHHUS 3BYKOIOITIOILAIOIIEN OGIHMIIOBKY MOXHO OLICHUTH I10

dopmyne
AL = 10lg(By/B),

e B, v B, — nocTosiHHBIE MOMeINeHus COOTBETCTBEHHO 10 M MHOCJE
NPOBEIEHHUS! aKyCTUYECKON 06pabOTKH. Iocrosaunyio nomemenus paccum-
TBHIBAIOT 110 hopMyite B = 4/( I—a,), BKOTOPO# A = TS, — 3KBUBANIEHTHAS
TLTOMANDb 3BYKOTIOTIOWIEHUS], ey = A/ Shos — CpenHui Ko3ddumeHT 3py-
KOTIOIIOIUCHUSA IOMEIIEHHs, a oy, S; — KoadbuumeHT 3BYKOITOIJIOLIEHUA
OONMIOBKY U COOTBETCTBYIOLIAS MY II0BEPXHOCTD U .S, — 061I[ast IUTOIAAb
MTOBEPXHOCTEH ITOMEIECHMS.

YcTaHOBKA 3BYKOIOMIOIIAIONIHX OOJIULIOBOK CHUXAET ypOBEHb ryma
Ha 6...8 0B B 30He oTpaXeHHOTO 3BYKA (BIAJIM OT €10 UCTOYHHKA) U Ha 2...3 1B
B 30HE NMpeobnafaHus NpSIMoro myma (86131 oT HCTOYHMKA). Hecmorps
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Puc. 7.19. Cpeacrsa 3ByKOH3OALIMK:

] — 3BYKOM3ONUpYIOILiee OTPAXIEHHE; 2 — 3BYKOH3ONNPYIOLIME KaOMHB H MY/ILTH yTpanIeHHs, 3 — 3py-
KOM3ONMpYIOLLME KoXyxu; 4 — akycTuueckne akpaHbl; M1 — vcTodHuK 1iyMa

~w

Ha TAKOE OTHOCHUTEJILHO HebOoJIbIoe CHIKEHHE YPOBHS IIyMa, IPUMEHEHHE
OGJIMLIOBOK LIENecOo0Opa3sHO IO CJEAYIOIMMH NpPHYHHAM: BO-MEPBHIX,
CIeKTp IyMa B TIOMEIIEHMH MeHsercss 3a cueT Gonbiuei (8...10 1b)
3¢exTUBHOCTH OBTMIOBOK Ha BHICOKHX yacTorax. lllym nmenmaercs Gonee
[JlyXUM ¥ MeHee Pa3IpaxaloLiiM; BO-BTOPhIX, CTARHOBUTCS GoJiee 3aMETHBIM
1IyM 0bBOpYHOBAHMS, @ CNENOBATENbHO, MOSBIAETCS BO3MOXHOCTD CIIYXO-
BOTO KOHTpOJISI €0 paboThl, CTAHOBUTCA JIETYE PA3roBapyBaTh, YIyYlIAeTCA
pa3GopunBocTh peyn. I10 STHM NpUYHHAM TOMEIEHHS KOHIEPTHHIX 3AI0B
MOJIBEPTalOT aKycTHYecKoi ob6paboTke.

IITyyHble 3ByKOTIOIMIOTATENN NIPUMEHSIOT IPH HEJAOCTATOYHOCTH CBO-
GOIHBIX TOBEPXHOCTEH MOMELIEHUS U1 3aKpeTUIeHHsT 3BYKONOTIOIAIOINX
06aNIIOBOK. TTOTIOTUTENN Pa3TMYHBIX KOHCTPYKIMM, IMpeNCTaBIsIolne
cob6oii OGBbEMHBIE TelNa, 3aMojIHEHHbIE 3BYKONOMIOLIAIoWMM MaTepHaIoM
(TOHKMMH BOJIOKHAMH), TOIBEIIHBAIOT K MOTOJAKY PaBHOMEPHO MO ero
wiom@ant. DPpGeKTHBHOCTh CHUXEHUS IIyMa ITYYHBIMM MMONIOTHTENSAMH
PacCYMTHIBAIOT 110 YKa3aHHOM BhiIe (opmysie, IPHHUMAA A= An, e A4
U 1 — COOTBETCTBEHHO KBHBAIEHTHAs IUTOILAAH 3BYKONOIIOIIEHHS OHOTO
MOMIOTHTENS ¥ KX 4mcino. Ui CTaHIApTHBIX MaTepUaioB OGIMIIOBOK H
TUIIOB LITYYHBIX 3BYKOTIOIIOTHTENEH 3HAYEHNS KOI(QHHULIHEHTOB 3BYKOTIOT-
JOWIEHUS o ¥ SKBUBAICHTHOH TUIONIAIH 3BYKOIOITIOMIEHUsl A; M3BECTHH H
coJlepXaTcsl B CIIPABOYHHKAX.

3pykon3zonsuns. [Ipy HEZOCTATOYHOCTH YKa3aHHBIX BHIILIE MEpPONpHs-
THit 1 CHUXEHUS YPOBHS MIyMa A0 JOMYCTUMBIX 3HAaYeHWH WIM HEBO3-
MOXHOCTY WX OCYLIECTBJEHMS TIPUMEHSIOT 3ByKousonsuuio. CHIDKeHue
1lyMa JIOCTUTAeTcs 33 cYeT YMEHBUICHHs] MHTEHCHBHOCTH MNPSAMOro 3ByKa
NyTEM YCTAHOBKM OTpaXIeHMH, KabHH, KOXYXOB, 3KpaHOB (puc. 7.19).
CyLHOCTb 3ByKOU3OJISALIMH COCTOUT B TOM, YTO Majalollias Ha OTpaXICHHE
SHEprusi 3BYKOBOM BOJNHBI OTPAXaeTCsl B 3HAYUTENBHO Gosblieil crereHy,
YeM MPOXOIHMT Yepes Hero. 3ByKOU3OIMpYIoLIas CIOCOOHOCTb OTPAXICHMUS
onpenensiercs no dopmyne 7.1 npu Ih = Py, u I1= P, THE Py ¥ Prpos —
COOTBETCTBEHHO 3BYKOBas MOIIHOCTb MpsMOro (Mafaiollero Ha orpax-
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a) 6)

Pic. 7.20. 3ByKOH30MHpPYIOIHIT KOXYX:

@ — CXEMA KOXYXa; 6 — KOHCTPYKUMS KOXYXa MIeKTPOIBHTaTeNs; ] — 3BYKOMOIIOMIAIOWII MaTepuan, 2 —
THYLUMTEND IyMa; 3 — UCTOYHMK IHYMa; 4 — CTeHKa; S — 3/eKTPOABHIaTENb; 6, 7— XaHaJbl C ITyIIHTENTAMY
Ansl BXOAA W BBIXOAA BO3IAYXa
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Puc. 7.21. OkpanupoBanue uctoy-
HHUKOB IIIyMa:

a — CXeMa 3KpaHa; 6 — pacnosnoxeHHe
3KPRHOB B BBIYHCIHTENBHBIX LIEHTpaXx;
8 — 3KPAHUPOBAHUS HCTOYHUKOB Mexa-
HHUYeCKoro yMa; / — myMHoe o6Gopy-
- [OBaHHWe; 2 — 3KpaH €O 3BYKOMOINO-

Laouei 0BIMLOBKOI; 3 — paboyee Me-
CTO; 4 — AMCKOBas nuIa

AeHWe) M MNpPOILUEIIEro Yepes OrpaxueHue 3ByKa. 3BYKOU3OJIALUA OJHO-
CIIOMHOM T1eperopoaKy MOXeT ObITh OMpeesieHa 1o dbopmyne (ab)

AL = 20lg(myf)—47.,5,
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rje my — MOBEPXHOCTHAs
-macca NeperopoaKH,
Kr/M? (my = ph; p — TUIOT-
HOCTh -MaTepHana Tepero-
pOIKH, KT/M’; h— TOIN-
HIMHA NePeropoaku, M);
f— 4acrora 3Byka, [
Kax BuAHO U3 GOPMYJIHI,
3BYKOU3OJISILIMSL TIepero-
PONKH TeM Oosbllie, YeM
oHa TAXeJee (M3roToOBJE-
Ha U3 boJiee IUIOTHOTO Ma-
Tepyana M TOMIIE) ¥ YEM
OoJIbllie 4YacTOoTa 3BYKa.
Tleperopoaku BBINOJIHA~
T U3 OeroHa, KUpIIH4a,
JgepeBa U T. 11 5

Haubonee WYyMHBIE pyc 72 [ayimrem abcopOLMOHHOTO THMA:
MEXaHU3Mbl U MaHIMHBL ,_ Tpy6uaTHiit; 6 — IIACTUHYATHII; 6 — COTOBBIA; 2 — 3ByKONOI-
3aKpBIBAIOT KOXYXaMH, nowaoutas oGIMIOBKA IOBOPOTa; 1 — tpybonposon; 2 — KopIyc
U3TrOTOBJIEHHBIMHM M3 KOH- raymmTens; J — repdopHpoBaHHas CTeHKa; 4 — CTEKIIOTKaHE; 55—

3BYKOTIOIIOLUAIOLUIA MaTepyUall
CTPYKIMOHHBIX MaTepua-
JIOB — CTajii, CIUIAaBOB
ATIOMMHUSA, TUIACTMACC M JAp., U OOIMIOBBIBAIOT U3HYTPH 3BYKOIOIJIOLIA-
oM MarepuanoM (puc. 7.20).

DKpaHHPOBAHHE MCTOUHUKOB IIyMa WM paBouyMx MECT OCYIIECTBIAAIOT
M0 cXeMaM, TpHBeNeHHbIM Ha puc. 7.21. 3auMTHBIE CBOWCTBA 3KpaHa
BO3ZHMKAIOT M3-3a TOrO, 4TO NpH OruOaHUU MPpSAMOMN 3BYKOBOM BOJIHOH
KPOMOK 3KpaHa 3a HMM 0Opa3syeTcsi 30Ha 3BYKOBOW TEHM TEM foubileil
MPOTSAXEHHOCTH, YeM MEHBILE JUTMHA BOTHBI (6onblue yacTora 3ByKa). Tax
KaK 9KpaH 3aLlMIIAET TOJILKO OT NPAMO 3BYKOBOH BOJIHBL, €10 IPUMEHEHNE
3¢ dEKTUBHO TONBKO B OONAacTM MpeBaMpOBaHMA TPSAMOro urymMa Hal
OTpaXeHHBIM. DKpaHbl Ha0 YCTaHABIUBATh MEXIY UCTOYHMKOM LIyMa U
pabouYMM MECTOM, €CIM OHM pAcrOJOXEeHBl HENANEKO ApYr OT Apyra.
3BYKOBbIE 9KPAHBI HIMPOKO MPUMEHSIOT HE TOJIBKO HA TPOM3BOACTBE, HO U
IUTST 3A1UTHI OT IIyMa TPAHCIIOPTHBIX [IOTOKOB 30HBI EEXOIHBIX AOPOXKEK,
IPOXONAILIMX BIOJMb MarucTpanu. B HaceneHHON MECTHOCTH B KayecTBe
3KpaHOB, CHUXAIOLUIMX YPOBEHDb LIYMA, UCTIONB3YIOTCS ECO3ALUNUTHDIC 110~
JIOCHl, romtowaoLue 38yK. D GeKTHBHOCTS JIECO3ALIUTHBIX MOJIOC MOXET
gocrurats 2...7 AB ¥ 3aBUCHT OT TOJIUMHBI TIOJNIOCHI, MOPOABI NEPEBLEB,
BPEMEHU roja.

TIymuTeNn NPUMEHSIOT U CHIXKEHHUs a3pOJMHaMUYECKOro LiyMa.
TIIylUMTeN! HyMa MPUHATO JEIUTh Ha abcopbuMOHHbIE (puc. 7.22), uc-
TONB3YIOLINE OBJIMLIOBKY I1OBEPXHOCTEN BO3IyXOBOIOB 3BYKONOIIOLIAIO-
1LIUM MaTepyaIoM, peakTUBHbIE (pHC. 7.23) THMNA PacilIMPUTE/BHBIX KaMep
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a) 6) ]

Puc. 7.23. PeakTuBHBIEe TIyIITENH:

@ — KaMePHBIA; 6 — Pe30HAHCHBIH; & — YeTBEPTHBONHOBOM; & ~ DIYIIMTENs HIYMa BHITYCKa MOTOLHKJIET-
HOTO [IBUTaTeNns

SORS N\

PO

AP N TR STy O

Puc. 7.24. DxpaHHble LIylLATENN:

1 — MeTasmyecKuil JIKCT; 2 — IBYKONMOTTIOAIOLIHI Matepuan

(puc. 7.23, a), pesoHaropos (puc. 7.23, 6), y3Kux OTPOCTKOB, JJTHHA KOTOPBIX
paBHa '/, JUIMHBI BOTHBI 3ariIylIAEMOTO 3ByKa (puc. 7.23, 6), KoM6MHHKpO-
BaHHbIE, B KOTOPBIX NTOBEPXHOCTH PEAKTUBHEIX IIYLIUTENEi OOTHIIOBEIBAIOT
3BYKOIIOIJIOIIAIOLUIMM MaTEePHATOM, SKPaHHbIE.

PeaxTUBHbIE ITYIINTENM B OTIMYKE OT a6COPGLIOHHDIX 3ANTYINAOT HIyM
B Y3KUX YaCTOTHBIX HHMAIA30HAX ¥ IPHUMEHAIOTCA IS CHIDKEHHS IIyMa
HUCTOYHHMKOB C BBIPDAXXKEHHBIMU JUCKPETHHIMH YACTOTHBIMHU COCTABJISIONIH -
MH, UIs1 KOTOPBIX YPOBEHb IIyMa MakKcuMaieH. Ec/IM TaKMX coCTaBISIOLIMX
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HECKOJNBKO, TO DIYLIMTENb BHINONHSIOT B BHMIE KOMOMHAIMM Kamep U
PE30HATOPOB, KAX/bI U3 KOTOPHIX PACCYUTAH HA 3arTylIEHHE LIyMa OTIpe-
JIeJIEHHOTO JWANa3oHa 4acToT. PeakTHBHBIE DIYIUUTEIM HMIMPOKO MCMONb-
3yI0T JUIS CHYMKEHWS 1IyMa BBITYCK2 BBIXJIOIHBIX TasoB IBUTATENEH
BHYTpeHHero cropaHus (puc. 7.23, e).

DKpaHHBIE IMYLINTENH YCTAHABIMBAIOT NEPe]l yCThEM KaHala I Bbl-
xona Bo3ayxa B arMocdepy WM ero 3a6opa (Harnpumep, Ui BEHTWIILHOH-
HBIX WJTH KOMIIPECCOPHbIX YCTAHOBOK, BHIOPOCA CXATOro rasa u T. I.). CxeMBl
SKPaHHBIX IIyLUMTENeH MOKa3aHbl HAa PHC. 7.24. DddekTHBHOCTh X TEM
BhILE, YeM OJNMXe OHY PAcloNOXEHbl K YCThIO KaHAA. DdPeKTUBHOCTD
prymreneit moxet gocrurars 30...40 nb. '

K CH3 or myMa OTHOCAT YIUHbIE BKJIABIIH, HAYMIHUKA ¥ LUIEMBL.
BxUiafpliiy — MATKHAE TAMIIOHB! M3 YIBTPATOHKOrO Marepyuana, BCTaBlge-
Mble B CJIyX0Bo# KaHat yxa. Ix 3¢ dexTHBHOCTD HE OYEHD BBICOKA M MOXET
COCTaBITh 5...15 nb. HaymHukM IIoTHO 0GJIeTaloT YUIHYIO PAKOBUHY M
yIepXUBAIOTCS HA TONOBE AyroobpasHoi NpyKHHOH. Hx sdpdexTusHOCTH
Mamensercst ot 7 nb Ha wacrote 125 Tu go 38 b Ha yacrore 8000 I,
[LneMbl IPUMEHSIOT NP BO3NEHCTBUM LIYMOB O4Y€Hb BBHICOKMX ypoBHeH
(6onee 120 nB). OHH 3aKPHIBAIOT BCIO TOIOBY YEJIOBEKA, TAK KAK IPH TAKMX
YPOBHSIX 1I[yM NIPOHMKAET B MO3T He TOJbKO YEPE3 yXO, HO M HENOCPEACT-
BEHHO uepe3 YepeIHylo KOpoOKy.

7.4.3. 3aIMTA OT 3JMEKTPOMATHATHBIX NOJIEH N H3TyJeHHH

JUIst 3alMTHI OT JIEKTPOMArHUTHBIX MOJEH U M3Iy4eHHIl NPUMEHAIOT
CIleAYIOLIE METOABl M CPEACTBA: YMEHbIIEHHE MOIHOCTH MITYUCHUS HE-
[IOCPECTBEHHO B €r0 MCTOYHHKE, B YaCTHOCTH 3a CHET TIpAMEHEHUs
HOMJIOTHTENEH 3NEKTPOMATHUTHOM SHEPIUMH; YBEJIMYEHUE PACCTOSHUA OT
MCTOYHMKA UITyJeHHsT; TOXBEM MTydaTesied ¥ JUarpaMM HarmpaBlIeHHOCTU
U3Ny4eHHs; GTOKUPOBAHNE MITYUYEHHUs] WIH CHIKEHUE ero MOMHOCTH UL
CKAaHUPYIOIIUX M3TydaTenedl (Bpallarolmmxcs aHTEHH) B CEKTOpe, B KOTO-
pPOM HAxXOOUTCHA 3alIMiIac-
MBIIi 0OBEKT (HaceaeHHas
30Ha, paboyee MECTO); K-
paHUpPOBAHUE H3NYYECHUS;
NpUMEHEHUE CPeNCTB MH-
JUBUAYTLHON 3alUTHI.

DKpaHHUPYIOT JIUOO HC-
TOYHMKY UITyYeHus, 6o
30HBI, TAE MOXET Haxo-
IUTBCS 4eJIOBEK. DKpaHBbl
MOTYT OBITH 3aMKHYTBIMHU
(NONTHOCTBIO M30JIHPYIO-
UMM H3JIydaloniee ycT- Puc. 7.25. OxpaHupoBaHue HHAYKTOpa (@) ¥ KOHJIeHCa-
poiicTBO WM 3alluuiae- Topa @]
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MBIl OOBEKT) MM HE3aMKHYTBIMH, pa3-
JIMYHOH (OPMEI U Pa3MEPOB, BBIITONTHEH-
HbIMH H3 CIUIOLIHBIX, Nep¢opUpOBaH-
HBIX, COTOBBIX HMJIM CETYAaTBIX MaTepua-
noB. Ha puc. 7.25 nmokasan npumep 5x-
PaHHpPOBaHHUSA U3JTyYaTeseil IKpaHaMH U3
CIUTOIHBIX MaTepuanoB. Ha puc. 7.26 u
7.27 nokasaHBl IpUMepbl 3KPaHHPOBa-
HHUS UATYYEHHS TIPOMBILITIEHHOH YacTo-
TBl C IIOMOIUBIO KO3BIpHKA M3 MeTal-
JIMYECKOM CEeTKM M HaBeca U3 METaJUTH-
4eCKMX NpyTKoB. COTOBBIE peELIETKH,
Puc. 7.26. Oxpanmpyiommit kossipex nan  M300paXeHHbIe Ha puc. 7.28, NpUMeHSs -
1xa()oM yNpasieHHs BhIKMOYares Ha- 10T JUISt SKPAHUPOBAHMS MOIIHBIX BHICO-
npspkeHneM 500 kB KOYaCTOTHBIX M3ny4yeHui. [ uckmio-

YEHHS SNEKTPOMATHUTHOTO 3aIPSI3HEHUS
OKpPYXaIOLIEH Cpelbl OKHA MOMEIIEHHUI!, B KOTOPBIX MPOBOASTCS PAbOTHI C
SNEKTPOMATHUTHBIMU H3TYYATENAMM, SKPAHUPYIOT C MOMOIUBIO CETYATBIX
WM COTOBBIX 9KpaHoB (puc. 7.29, a, 6).

DKpaHbl YACTHYHO OTPAXAIOT U YACTHYHO MOIOAIOT 3NEeKTPOMAarHuT-
HyIo 3Hepruio. I1o creneHyn oTpaxeHHUs U NOIIONIEHUS! MX YCIOBHO pasne-
JI0T Ha OTpaxaloumue M nomroiaoume. OTpaxawline 53KpaHBI
BBLITIOHAIOT U3 XOPOIUO IIPOBOISIUMX MATEPUANIOB, HANPUMED CTATH, MEH,
WIIOMWHUSA TONUIMHON He Me-

Hee 0,5 mm. Tommmua HasHa- | '”
yaercs U3 KOHCTPYKTUBHBIX U " ‘
NPOYHOCTHBIX COOBpaXKeHHIA. ’ |
Kpome crmowHsx, nepgo- '
PHPOBAHHBIX, CETYATBIX U CO-
TOBBIX 3KPaHOB, MOIYT IIpH-

MeHATbes: (ombra, Hakieu-
BaeMasi Ha Hecylllee OCHOBa-
HUE; TOKOIMPOBOMALIME Kpac-
KU (IS TIOBBILIEHUS! TIPOBO-
IUMOCTU KpacoK B HHUX [0-
0aBJIAIOT TOPOIIKH KOJI-
JloupHoro cepebpa, rpaduTa,
CaxXH, OKCHIOB METaJlIOB,
MeI¥, aTlOMHHUsA), KOTODHI-
MM OKpAllUBAIOT 3KpaHUpY-
IOLlIME MMOBEPXHOCTH; IKPaHbI J
C METAUIM3UPOBAHHOI TMO- <
BEPXHOCTBIO CO CTOPOHHI Ma-

HNaroulel 3JeKTPOMAarHUTHOM Puc. 7.27. DKpaHUPYIOLIMI HaBeC HA MPOXOLOM B
BOJIHBI. 3naHue
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Puc. 7.28. CoToBble pEIUETKM, TPHMECHsIEMble LIl 3KpaHMPOBAHMs OMII B 4acCTOTHBIX
[IMarna3oHax:

a—po | I'Tu; 6 — 10 I'Tu; ¢ — a0 35 I'Tu

HHHEBHMD .

6)

Puc. 7.29. YcraHOBKA COTOBBIX PEIIEHOK Ha OKHa:

a — ¢ HapYXHOM CTOPOHHI; 6 — C BHYTPEHHEN CTOPOHK; / — coTOBasH pellieTKa, 2 — OKOHHOE CTEKJIO0;
3— non

Torommaoiye 3KpaHsl BHINOMHAIOT U3 PATHONONIOIAOINX MATEPU -
aoB. EcTecTBEHHBIX MATEpPHAIOB C XOPOLLEil PaIMONOrIoLatoel crocob-
HOCTHIO HET, MO3TOMY HX BBIIIONHAKT C MOMOIIBIO Pa3TUIHBIX
KOHCTPYKTHBHBIX [IPHEMOB ¥ BBE[IEHHEM PA3IMYHBIX [TONTOIIAIOIIMX Joba-
BOK B OCHOBY. B KayecTBe OCHOBBI MCIIOJIB3YIOT KayYyK, MOPOJIOH, NMEHO-
[IOJIMCTHPOJI, MEHOILTACT, METALIOKEPAMUYECKME KOMIIOSHLMM U T. I. B
KayecTBe J06GABOK MPUMEHSIOT Caxy, AKTHBUPOBAaHHBIA Yroib, MOPOLIOK
KOPGOHMIIBHOTO Xene3a M T. 1. Bee 3KpaHbl 00513aTe/IbHO NOJDKHBI 3a3¢M-
JATbCSL VA obecreyeHus crekaHus oOpasylomuXcsi Ha HHUX 3apsaloB B
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Ocnabnerme ceru semmio. Kak normomaronuit axpan Mox-

a_ 10lg (N3,MMD), nb HO paccMaTpHUBaTh JEC M JECO3ALUTHbIE
A ] 2 MOJOCHI.
0,20 5 g;g Yacro B TEXHHMKE 32LUIUThI OT JIEKTPO-
| 50 MAarHUTHBIX NOJIEH MPUMEHSIOT MEeTAUII-~
0154 3 e, Lys YecKHe cerkn. OHM JIErKH, Mpo3pauHbL,
0.10- 15 + ° P MO3TOMY 006ecleynBaT BO3MOXHOCTD
3:3.?: 20 MME L10 HAONIONEHUS 32 TEXHONOTHYECKUM IpO-
0,07 * @™ F9  IIECCOM M M3TYyYaTeNeM, IPORYCKAoT BO3-
0,06 i s |2 AyX, obecreuiBas BO3MOXHOCTh OXJIaX-
0,054 30 "7 neHus 060pyROBaHHsA 33 CYET ECTECTBEH-
0,044 35 "6 HOM WIM MCKYCCTBEHHON BEHTWISALIMH.
0,03 0 5,5 DPPEKTUBHOCT 3KPAHOB MPHHSTO
1 |5 ouenuBarb (1B) mo dopmyne 7.1 B Buze:
0.024 45 AL = 201g(Ey/E); AL = 201g(Hy/H); AL =
50 =101g(T11By/TIID), rne K, H,, MTID, —
0,07- COOTBETCTBEHHO HAIIPAXEHHOCTb 3J€KT-

Puc. 7.30. Homorpamma s pacyera PAUECKOTO, MArHMTHOTO MONA M ILIOT-

ocnabnesus CBY nonst MeTawmuecku- HOCTh TOTOKA 9HEPTMU HEPEN SKPAHOM;

MH CETKaMK E, H, TITID — Te xe napaMeTpsl Imocie
3KpaHa.

Ha npaxTuxe npu BbIGOpE THIIOB 3KPaHOB M OLEHKH HX 3¢ deKTHBHOCTH
MCIIOJIB3YIOT CNPaBOYHBIE JaHHBIe, HOMorpaMMbl. Ha puc. 7.30 mpencras-
JIeHa HOMOrpaMma Jist pacyeta 3¢ GeKTUBHOCTH HanboJlee pacpocTpaHeH-
HBIX CETYATBIX 3KpaHOB. OTJIOXKUB Ha KpaifHel JIEBOil OCH OTHOLIEHHE IHara
CETKM a (PACCTOSIHHE MEXIY LIEHTPAMHU NIPOBOJIOK CETKH) K UTMHE BOMHbI
A 3KpaHMpPYeMOTO M3INYYEHHUs], 2 HA KpailHeil PaBoil OCH — OTHOIIECHHUE @
K panuycy r NpOBOJIOKH CETKHU, Yepe3 3TH TOYKU IpoBoaAT npsmylo. Ha
TIEpECeICHUN 3TON NPSIMON co cpenHel ocbhlo HaxoaaT 3¢pdEeKTUBHOCTH
3KkpaHupoBaHus (1b). DdhdeKTHBHOCTD SKpaHUPOBAHMS MOXET OCTHIATh
RecATKOB 1B. DdGEKTHBHOCT IKPAHUPOBAHUS JIECOM MOXET IOCTUIATH
3...10 gb.

K CH3, xoropble NpuMeHSAT IS 3aLIUTHI OT 3JIEKTPOMArHUTHBIX
U3Jy4YEHHH, OTHOCST PAfMO3aINTHBIE KOCTIOMBI, KOMOHHE3OHBI, dapry-
KM, OYKH, MacKu M T. 1. PanuosamuTHble KOCTIOMBI, KOMGHHE3OHB,
bapTyku B 06LIEM CiTyyae LIBIOTCS K3 XJIOI4aTobyMaXKHOTO MaTepUaia,
BRITKAHHOTO BMECTE C MUKPOIPOBOIOM, BLITOIHSIOUIMM POJIb CETYATOTO
akpaHa. IllneM ¥ G6axuiibl KocTioMa ceTaHbl U3 TAKOH Xe TKaHU, HO B
HUIEM CIICPENM BLUIUTHI OYKH M CHELMATbHAA [IPOBOJOYHAS CETKA JUIS
obJieryeHus IbIxaHusA. DDPEKTUBHOCTD KOCTIOMA MOXET NOCTUTATh
25...30 nB. Inst 3amuThl r1a3 MPUMEHSIOT OYKU CTELUATBHBIX MAapoK ¢
METAUTU3UPOBAHHBIMU AUOKCHIOM 0J10Ba CTEKIaMHU. DPGeKTUBHOCTD
OYKOB OlleHuBaercs B 25...35 1b.
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7.4.4. 3amuTa OT HOHH3UPYIOUMX H3TyIeHHi

JI1s1 3a1MTHI OT HOHU3UPYIOLINX M3TyYEHUA HEOOXOMMMO YBEIUIMBATD
pacCTOSHHE OT MCTOYHMKA M3NTYYeHHs, SKPAaHUPOBATH UIIYIEHUH C mo-
MOILIBIO SKpAHOB U OMOJIOTMYECKHX 3aILUT; NPUMEHATD CH3.

~-JIns CHIDKEHHsl YPOBHS W3/ydeHHs Lo JOITYCTHMBIX BETUYUH MEXIY
VCTOYHHUKOM M3TYy4eHHS M 3aLIUIIAEMBIM OOBEKTOM (4eT0BEKOM) YCTaHAB-
JIMBAIOT SKpaHbL. [ BoIOOpa TMIIA M MaTepuana 3KpaHa, ero TOJILUMHDI
MCTOMB3YIOT NaHHBIE MO KPaTHOCTH OC/IAabIeHHs U3NYYeHUI pasIMYHBIX
PATMOHYKIUIOB M SHEPIUH, MPEACTABICHHBIE B BUIIC TabauL Wwim rpadu-
yeckux 3asucumMocreit (puc. 7.31). KpaTHocTb ocnabineHus K — 310 OTHO-
[LIeHHEe MOLIHOCTH HO3BI Mepel 3KPaHOM K MOIHOCTH JO03bI 33 S3KPaHOM.
3Has AONMYCTHMYIO MOIIHOCTH AO03bI VIS 3allMIIAaeMOro 06BbeKTa U MOIl-
HOCTb UCTOYHHKA W3NYYEHHsI IIPU OTCYTCTBMUH 3KPaHa, MOXHO ONPECIUTD
TpebyeMyl0 KPaTHOCTb OcnabieHus K u, BeIOpaB Marepuai, 1o rpapukam
OTIPE/ENTh ero HEOOXOMUMYIO TONIIMHY.

Bri6op MaTepHaa 3alIUTHOTO 3KpaHa ONpee/sieTCsl BUIOM 1 SHepruei
uanydeHns. Anbha-4acThLbl, XOTS U 06IanaT BBICOKOI MOHM3UPYIOLIEH
CIIOCOBHOCTBIO, GBICTPO TEPSIOT CBOIO 3Hepruio. [lo3ToMy st 3alIUTEL OT
anbba-nanydeHust gocraroyro 10 cM cros Bo3ayxa. ITpu GMU3KOM pacio-
JOXEHUH OT aibda-UCTOUHNUKA OOBIYHO IIPUMEHSIIOT SKPaHBbI 3 OpraHUye-
cKkoro crexna. OmHako pacmal aibda-HYKIHOa MOXET CONPOBOXIATHCHA
GeTa- M raMMa-u3iydeHHeM. B 3ToM ciydae NOJDKHA yCTaHaBIMBATHCSH
3aIIUTA OT 3TUX BUIOB UITYyUCHHIA.

JInst 3alUTHl OT OeTa-uajyde-

K
HUS PEKOMEHIYETCA UCIIONb30BaTh  § ’I/ =
Marepuaisl ¢ MO aTOMHOH Mac- 25 i7A'Y yAv.4%
coil (amoMuHUM, IUIEKCUIIAac, Kap- 5 77 7~
GONMUT), KOTOpble JAIOT HaM- ;‘ 717 /A A
MeHbILiee TOpMO3HOE raMMa-usiy- § H
yeHe, KOTOPHIM OOBIYHO COIMpO- 2, y A
BOXIaeTcs TNornouieHue 6era- § FF—— —
yacTuiL JUTst KOMIUIEKCHOM 3aluTel 2, JA— 74 7 L2
OT GeTa- ¥ TOPMO3HOTO FaMMa-U3- 6 ,.;.’ A '/"
JIy4eHHsi IPUMEHSIIOT KOMOUHUpO- 2 [T A7 24
BaHHble IBY- M MHOTOCIOWHBIE § [F2AA~Z
3KpaHB, Y KOTOPBIX €O CTOpOHBI §

=]

1520 25
MCTOYHUKA U3NYYEeHHs] YCTaHABIU- 5 10 d,cm

BAIOT 3KPaH M3 MaTepyaia ¢ Maioi
Puc. 7.31. 3aBMCHMOCTb KpaTHOCTH ocjiabie-

ATOMHOM MacCOdl, @ 32 HUM —C oo i e oF TONLIMHB 3ALMTHONO 9K-
GONBLION Maccoll (CBUHELL, CTAIb U papa:
T. I.).

J1s1 3alMTHl OT raMMa- U peH-
ITEHOBCKOTO M3My4eHus, obnafao- 4~ "lr 5— e, 6— “Co

192 137 0
s cpunma: ] — I 2— " Cs; 3— Co; u3 Xeyesa.
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Puc. 7.32. KoHCTpyKLIMH 3alIMTHBIX YCTPOMCTB:

@ — 9KpaH M3 OpraHM4ecKoro crexia (I — cCMOTPOBOE OKHO; 2 — nopcTaBKa); 6 — cefid CTallMOHAapHBIi
CTeHHo#M 3amMTHB; (] — cTaibHOM 1Kady; 2 — cBMHUOBasA IBEph C 3aMKOM); € — 3KpaH HACTONbHBIA
rniepeABHXHOM ¢ ABYMs 3axsatamu (/ — GOKOBHIE CTEHKH, 2 — MEPEMHSAA CTeHKa; J — CMOTPOBOE OKHO;
4 — 3axBathl); 2 — ceiidp CTALMOHAPHBIA CTEHHOM 3aIIMTHRI TOBOPOTHHH (I — ABEpLA C 3aMKOM; 2 —
KOXyX; 3 — yKasaTelb, 4§ — MaxoBHK; 5 — Gapa6aH); @ — 60OKC 3alLMTHBIA MepYaTOYHbI Ha ofHO pabouee
mecto (I — Kopryc 6okca; 2— nepyatki; 3 — CMOTPOBOE OKHO, 4 — TATOHAMOpOMep; 5 — BAITSDKHOM
¢unbtp; 6 — dopkaMepa; 7 — MOACTaBKa); € — NepefBIKHON 3KpaH MU 3alMTHl OT PalHOAKTHBHBIX
HaMepeHui (] — CMOTPOBOE OKHO; 2 — MaHMITYJISTOPEH, 3 — MexaHM3M TIEPEABIDKEHNA)

LIIUX O4YeHb BBICOKOH IPOHMKAIOIIEH CIOCOGHOCTBIO, MPUMEHSAIOT Mare-
puatbl ¢ 60NblIONH aTOMHON Maccoi M MIIOTHOCTHIO (cBuHel, BonbdpaM
¥ T. 1.). [IpMMEHSIOT U ApYTHe MarepHuasbl: CTalib, XeJe3o, 6eToH, UYTYH,
xupriy. OfHAKoO YeM MeHbIlE arOMHas Macca BELIECTBA JKpaHa M 4eM
MeHbIle [UIOTHOCTh 3alUTHOTO MaTepuana, TeM Gonbiuas Tpebyercs Toi-
LMHa 9KpaHa.

JlyqimMMy V1St 3a1IMTH OT HEATPOHHOTO U3MY4EHHs ABIAIOTCSA BOAOPO-
JOCOEPXALINE MATEPUAIBL, T. €. HMEIOLIKE B CBOCH XUMMYECKO# dopMye
aroMsl Bogopona. OOBMHO TIPUMEHSIOT BOLY, napaduH, HOTUITUIIEH.
KpoMme Toro, HeUTPOHHOE U3JTyYEHHE XOPOLLIO MOrTOLAETCA 6opoMm, Gepuii-
nueM, kanmueM, rpaduroM. TTocKo/ibKy HEHTPOHHBIE U3TY4EHHUs COTpPO-
BOXIAIOTCA rAMMAa-H3NydEHUSIMU, HEO6XOMMMO NPUMEHATD MHOTOCJIOHHBIE
3KpaHBI U3 PA3TMYHBIX MATEPHANIOB: CBUHEL-TIONTM3THIIEH, CTaIb — BOJA !
T. 1. B psine cnydyaeB 1 OXHOBPEMEHHOTO TOIIOWICHNA HEWTPOHHOIO U
raMMa-M3NTy4eHUil PUMEHSIOT BOIHbIE PacTBOPI TMIPOKCUIOB TAXEIbIX
MeTaJUTIoB, HarpuMep ruapokcus xenesa Fe(OH);.

KOHCTPYKIMH 3alIMTHBIX YCTPOMCTB Pa3HOOOpa3HBI, HEKOTOPHIC M3
KOTOpPBIX TIpeACTaBleHbl Ha puc. 7.32. OHM MOTYT BBIMOJHATBCS B BUIE
3aIUUATHBIX GOKCOB, ceiidoB ISl XpaHEeHHs! PaJMOAKTHBHBIX IPENaparos,
flepeIBUKHBIX M CTALIMOHAPHBIX 9KpaHOB. [1py BEIEICHHH PaTuoAKTUBHOM
[TBUTH ¥ Ta30B GOKCHI CHAGXAKOTCS BBHITAXHON BEHTWISALMEN.

7.4.5. 3ammTa npu 3kcwryatauus II9BM

JUtutenbHas pa6ora Ha [I9BM Moxer oTpuLIaTeibHO BO3JeiCTBOBATh
Ha 3n0poBbe YenoBeka. [I9BM wu, npexne Bcero MOHUTOP MK (nepconans-
HOTO KOMITbIOTEpA), SIBISETCS MCTOYHMKOM 3NEKTPOCTATUIECKOro IONA,
c1abbIX 31eKTPOMATHUTHBIX M3Ny4eHMH B HM3KOYACTOTHOM M BbICOKOHA-
croTHoM auanasoHax (2 I'u...400 xI'); peHTTeHOBCKOTO H3NMy4eHHs, yIbT-
padUONETOBOrO M3y4eHHs; MH(QPAKPACHOTO H3TY4CHUS, U3JIyYeHUs!
BUAMMOTIO ZHAMa3oHa.

HenoasuxHas HanpsiKeHHas 11033 oneparopa [IDBM B TeueHuUe IN-
TEILHOTO BPEMEHM ITPUBOIMT K YCTAIOCTH U MOABICHHUIO 6oseit B 1103BO-
HOYHMKe, IUIeYeBbIX cycrapax, luee. Padora Ha KjiaBUarype BbI3bIBACT
Gonesble OLLYLIEHUS B JIOKTEBBIX CYCTaBax, 3aMmsCThAX, KUCTSX M Majbl@ax
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Puc. 7.33. daxropbl oTpHUIATENBHOTO BO3NEHCTBHS KOMIIBIOTEpa Ha 3J0POBLE YeJIOBEKA

pyk. HauGonee cmnbHoli Harpyske moxsepraercs 3pUTEJIBHBIN anmnapar
oneparopa.‘Ha puc. 7.33 moxasaHbl GpakTOpH OTPULIATENLHOTO BO3NEHCTBUSA
KOMITbIOTEPA HA 310POBLE YENOBEKA.

- BesomnacHsle ypoBHHM HaTyueHMi perIaMEeHTHpYIOTCs HopMaMu ['ocKoM-
CaH3MHUAEMHan3opa «['UrHeHWYecKre TPeGOBAHMSA K BHIEONMCIUICHHBIM
TepMuHaTaM ¥ [I9BM u opramumsaums pa6or. CaHHTapHEIE HOPMBI U
npaBuna. 1996».

B Hacrosiutee BpeMst G0bIUMHCTBO MOHHTOPOB MMEIOT MapkupoBKy Low
Radiation (Huskoe uanyyenue). Hanbosee 6e3onacust MOHHUTOpHI, B KOTO-
PBIX CO311aH NOMOMHUTENBHBIA METAUTMYECKHI BHYTPEHHHI KOHTYp, 3aM-
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KHYTBIiA Ha BCTPOEHHBIA 3aI0UTHEIN 5KpaH. OIHAKO B HacTosillee BpeMs B
yroTpeOJIeHAN HaXouTcA elle GOopLIoe KOINIecTBO MOHUTOPOB cTaporo
o6paslia, He YHOBIETBOPAIOIMX COBPEMEHHBIM tpeGoBaHuAM Ge30MacHo-
CTH.

1151 TAKMX MOHUTOPOB PEKOMEHIYeTCs ClIelylollee JOOCHAIEHUE:

—  3alIMTHBIA GWIBTP WIS 9KpaHa, ocnabIsIoLui NEPEMEHHOE JIEK-
TpUYECKOE U MEKTPOCTATHYECKOE TOJIS;

— s omuHOoUHBX [TOBM mwiM MX OXHOPSIHOM PACHOJIOXEHMH —
crelMaIbHOe 3allMTHOE TMOKPHITHE HA TEpEIHIoN NaHelb U 6oKOBBIE
CTEHKHU;

— py MHOTOPSITHOM PacHONOXEHUH TIBDM, ecu cocerHHe paboyne
MecTa pacroJaraioTcs 6J1M3Ko Ipyr K ApyTy (Ha paccroguuu 1,2..2,5 M) —
3alMTHOE TIOKPHITHE 3alHed ¥ GOKOBBIX CTEHOK, MOHTMpPOBAHHME CIIELHU-
AMTbHBIX SKPAHUPYIOLIUX NIaHeNed ¢ 3aKHed 1 GOKOBEIX CTOPOH MOHMTOPA,
YCTAHOBKA MEPEropoIoK MEXY pasMyHbIMU NO/Ib3OBATEIAMH.

Pa3spa6oTaHa TEXHONOrMs 3ALMTHI OT IEKTPOCTATUIECKHX, TepeMeH-
HbIX 3JIEKTPUYECKON ¥ MATHUTHOM COCTABJIAIOLINX DMMU nyreM HaHECEHMS
3/IEXTPOTPOBOIHBIX MOKPHITHI Ha BHYTPEHHIOIO MOBEPXHOCTD Kopiryca
MOHKTOpa M €ro 3a3eMiIeHHs, BCTpauBaHUs B MUCIUIE ONTHYECKOro 3a-
IIUTHOTO (pUIBTpA, 3alMMIIAIOINETO OT U3TydeHHi CO CTOPOHBI 9KpaHa.

J17151 MOHUTOPOB YCTapeBILINX KOHCTpYKIIMi{, KOTOpBIE HE COOTBETCTBYIOT
10 YPOBHIO M3Iy4eHU COBPEMEHHBIM TpeboBaHUAM 6€30MACHOCTH U €llie
He CHSITHI C PKCIUTyaTallMu, PEKOMEHIYeTCs IPUMEHSTD 3al4umHbie gunvmpo
(3®), npenHasHayeHHple LIS YCTAHOBKM HA JKpaH. 3@ npeacraBLiOT
coBoii ONTHYECKH NPO3PAYHYIo NaHe b, KOTOpas XecTKO 3aKperuiiercs Ha
KOpIlyce MOHHTOpA € TOMOIIBIO KpOHIITe#iHa noBepx kpaHa. Ha nanenb
HaHeceH TOHKMii IPOBOJSIMA CITOH, KOTOPBIiA 3a3eMJIsIeTcsl. DTO N03BOJIAET
nogaBuTh DMMU, Hcxonsinye oT 3KpaHa B OCEBOM HArpaBJICHUM. Kpome
toro 3@ ycTpaHAIOT GIMKH, MOSBISIONMECS HA CTCKITHHBIX 3IEMEHTaxX
BHIEOMOHMTOPA OT OCBETHTENbHBIX MPHOOPOB WM COMHEYHBIX yueit,
KOTOpBIE OTPULATENBHO BO3AEHCTBYIOT Ha 3peHHE oneparopa; YMEHBIIAIOT
oBILYIO0 SIPKOCTD 9KpaHa JHCIUIEs, B TO Xe BpeMs NeTath H300paxkeHus C
MOl SIPKOCTBIO CTAHOBSATCA JIy4ile BUIMMBL, TaK KaK obnasi KOHTpAcT-
HOCTb YBEJINYMBAETCS, [IPU 3TOM KPacKu M306paxeHust craHopATcs Gonee
COYHBIMMU.

3@ MOXHO Pa3NeNuTh HA CIENYIOLIKe TPYIIIBL cemHamble, naernouHvle,
ROAAPU3AKUOHHbIE, CMEKASHHbIE U CMEUaHH020 MUnd. W3 GUIbTPOB POCCHIA-
CKOTO MPOM3BOACTBA MOXHO PEKOMEHI0BATh 3® ¢upMmbl «Pycckuil KT».

Hapsiiy ¢ MOHUTOpPaMH Ha OCHOBE IEKTPOHHO-Iy4eBOH TPYOKH NpH-
MEHSIOT XUIKOKPHCTALTMYECKHE TUCIUICH (KK-Monnropsr). Ha Bcex me-
PEHOCHBIX MOPTATHBHBIX KOMIIBIOTEPAX MPUMEHIIOT XKK-monuTopel. B
rjoceiHee BpeMs OHM HAaXoIAT NMPUMEHEHHE W A HactonsHbix ITK.
JKK-MOHMTOPBI TIOTPEOIISIOT 3HAYUTENBHO MEHBILE SHEPTUN U MpaKTHye-
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Puc. 7.34. PacrionoxeHue paGoyero mecta ¢ [TK

He pexomergyercs

He pexomergyercs

He pexomerayercs

:
S

OkHo

Puc. 7.35. Pacnonoxenue KOMITBIOTEPOB B NOMelle-
HUH

CKH IIOJTHOCTBIO Ge30MacHBI.
bes omacenus mis 3moposss
HMH MOTYT TONB3OBATLCS H
XEHIIMHBE M AETH.

Ipu pa6ore Ha 1K Becbma
BaXHa OpraHu3auus paborel.
Iomemenne, B xoropom Ha-
xomarcs IIK, nomxHO 6bITH
NIPOCTOPHBIM M XOPOILO 1po-
BETPUBAEMBbIM. MUHUMATBbHAs
WioWaab Ha OOMH KOMIIBIO-
Tep — 6 M’, MUHUMAIbHEIHA
obbeM — 20 Mm%

OueHb BaXHa NpaBUIbHAS
OpraHM3auys OCBEIUEHUS B
nomeuieHHH. Crenyer usbe-
ratb 60JBLIOrO KOHTpAacTa
MEXIy SIPKOCTBIO 3KpaHa M
OKPYXAIOILIEro NMpOCTPaHCTBA.
3anpeiuaerca pabora Ha KOM-
NbIOTEPE B TEMHOM M TIONY-
TEMHOM TIoMelneHuu. Ocpe-
LHICHHE HOMXHO OBITH cMe-
UIAHHBIM: €CTEeCTBEHHBIM U
UCKYCCTBEHHBIM. OcBenieH-
HOCTh Ha NMOBEPXHOCTH CTOJA

"B 30HE pa3MeLIeHus: paboyero

NOKYMEHTA JOJDKHA ObITh He
MeHee 300...500 nx. B nonon-
HEHME K o6LUEMY OCBELIEHUIO
Uil HOACBETKH JOKYMEHTOB
MOIYT NPUMEHSITLCH MECTHEIE
CBETUNBHUKH. OHAKO OHH He
IOMXHBI CO3AABaTh OJIMKM Ha
TIOBEPXHOCTH 3KpaHa. U36a-
BHUTBCS OT OJIMKOB COTHEYHOTO
CBETA MOXHO C IOMOIIBIO
OKOHHBIX IITOpP, 3aHABECOK,
KATIO3U.

Pa6oyee mecto ¢ TIK gos-

“KHO pacllo/1araTbCsl 0 OTHOLIEHHMIO K OKOHHBIM IIPOEMAM TaK, YTOBHI CBET
nanan cboky, MpenoyTUTe IbHEE CeBa (pHC. 7.34).. Komnbloteps! xena-
TEJILHO pacTionarath B NOMEILEHHMH Tak, KaK [I0Ka3aHo Ha puc. 7.35. HyxHo
130eraTh pacnoyioXeHus: paboyero Mecra B yrJIax KOMHATBI HIM JIMLIOM K
cTene (paccrosuue ot ITK 10 cTeHBI 10JDKHO GBITH He Menee | M), 9KpaHOM
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Puc. 7.36. TpaBuibHas MO3ULMSA OIIEpaTopa Puc. 7.37. TIpaBiiibHOE IIONIOXKCHHE PYK OTic-
3a KOMIIBIOTEPOM paropa nipy paboTe Ha K/IaBHaType

W TMLOM K okHy. ITK xenarenbHO ycTaHaB/IMBaTh Tak, yTO6HI MOMHAB I1a3a
OT 3KpaHa, MOXHO GbUTO YBHIETDH caMplii yAaNeHHbIH MpeaMeT B KOMHATE,
TaK KAk [epeBoj B3CMAa HAa [alpHee PAcCTOAHMC — OOWH H3 CaMbiX
9¢beXTHBHBIX CIOCODOB PA3TPy3KH 3pUTEIbHOM CHCTEMBI MPH pabore Ha
MK. [py HATMYNH HECKOIBKUX KOMITBIOTEPOB paccTOsTHUE MEXIY SKpaHOM
OIHOrO0 MOHMTOPA Y 3alHeH CTEHKO# APYroro AOJKHO GBITh HE MEHEC 2 M,
a paccTosiHue MeXay GOKOBBIMH CTCHKaMH COCeHMX MOHUTOPOB — 1,2 M.

[IpaBWipHas 1033 U TOJNOXEHUE PYK omeparopa SIBJAIOTCS BECbMa
BaOKHBIMH JUIS MCKTIOUEHHs] HapylIeHW i B OTOpHO-BUTATELHOM aMIapare
1 BO3HUKHOBEHHUS CHHIPOMA NOCTOSIHHBIX HAarpy3ok. TpaBwibHasA NO3ULHA
omeparopa 3a KOMIIbIOTEPOM M0Ka3aHa Ha pUC. 7.36,Ha puc. 7.37 okasaHo
[paBUJIbHOE TOJIOXEHHE PYK oneparopa npi paboTe Ha KIaBHaType.. -

He pexoMeHIyeTcs paboTaTh 32 K 6osnpie 2 4 moapsn 6e3 nepepuisa.
B npouiecce paboThi XeNaTebHO MCHATh THIL 1 colepXaHue NeATeIbHOCTH,
HanpuMep, YepesoBaTh PeNaKTHPOBAHME ¥ BBOA JAHHEBIX HIX UX CUUTHIBA-
Hue 1 ocMpicaeHne. CAHUTAPHBIMM HOPMaMM, yKa3aHHBIMH BBilLIE, TIPERYC-
MaTPHBAIOTC 0GSI3aTEIbHBIE MEPEPHIBBL BO BpEMS pabotsi Ha 1K, Bo Bpemsi
KOTOpBIX PEKOMEHIYeTCs NeNaTh TipocTejilliie YNPAXHEHUA I ra3, pyK
1 OTIOPHO-IBUIaTE/IBHOTO anmnapara::Bojee noapo6HO ¢ BONMpocaMu 6e3-

omacHoit skcruyaraiuu [I9BM MOXHO 03HAKOMHUTBCA B [13].

7y

71.5. 3AIIIUTA ATMOC®EPBI OT BPEJJHLIX BLIBPOCOB

enb 3amMTs aTMoc@ephl OT BPEIHBIX BBIOPOCOB ¥ BBIIENEHUH CBO-
JTCS K 06ECTIEYeHHIO KOHIIEHTPALH BpEIHBIX BELLECTB B BO3/yXe paboueit
30HBI M TIPU3EMHOM CJloe aTMOC(hephb! PaBHBIM MK MEHEE nak.
lenp mocTuraeTcsi IPUMEHEHHEM CICHyIOIHX METOJOB M CPEICTB!
pALMOHATLHBIM Pa3MEILEHHEM MCTOYHUKOB BpEIHBIX BBHIOPOCOB MO OTHO-
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Hanpasnenve serpa Hanpasnerue setpa

<___—/
]

xuno# maccus npegnpusitue

npeanpusme

xnnoi maccup

Puc. 7.38. Pacrionoxenye mpoMblIeHHOro TIPEANIPUSTHS IO OTHOLUCHHIO K XKIWJIOMY MACCHBY

LICHUIO K HACE/TCHHBIM 30HaM U pabOYMM MECTaM; PacCEMBAHHEM BPEIHBIX
BELLIECTB B aTMOC]EPE U1 CHUXKEHUsI KOHLIEHTPAIIHI B €€ IPU3EMHOM croe,
YAQMERUEM BPEIHBIX BHUIENCHUH OT MCTOYHHKA 0GPAa30BAHMS ITOCPEACTBOM
MECTHOH MMM 0OUICOOMEHHOI BEITSXHOMH BEHTWISIIMY; T pUMEHEHHEM
CPEICTB OYMCTKH BO3[yXa OT BPEAHBIX BELIECTB; MpuMeHeHueM CH3 [3],
[61, 91, [10], [11].

Payuonanvroe pazmeiyenue perycMaTprBaeT MAKCUMATBHO BO3MOXHOE
YAaJIEH!E NIPOMBILLIEHHBIX OOBEKTOB-3arpA3HUTENEH BO3AyXa OT HACEJIEH-
HBIX 30H, CO3NaHNE BOKPYT HUX CAaHUTaPHO-3alIMTHBIX 30H; YYeT peibedha
MECTHOCTH M MNpeoO/Nafalolero HarpaBleHus. BETpa NPH pasMeLleHHH
MCTOYHMKOB 3aTPA3HEHMI M XWIBIX 30H IO OTHOIUEHHIO ApPYT K APYry. B
aCTHOCTH, NpPOMBILIIEHHOE MPEANPHATHE HEOOXOAMMO paclionarath 1o
OTHOILCHUIO K XWJIOMYy MacCHBY TaK, KaK NMoKa3aHo Ha puc. 7.38, T. e. c
YI€TOM HAlpaBJICHUsS] BETPA M PACIIONOXEHHUEM IPENPUSITHI HA BO3BEI-
LUIEHHBIX, XOPOIIO NPOAYBAEMBIX MECTAX.

Cucrembl 09ucTKH. OCHOBHBIMH NIapaMeTpaMM CUCTEM OYUCTKM BO3/IyXa
(rasa) siBistioTcs 3¢ dbeKTUBHOCTD U THAPABIIMYECKOE CONPOTURIEHHE. D-
(bEeKTUBHOCTD ONpe/eNsieT KOHUEHTPALHMIO BPEAHOM IIPUMECH Ha BBIXOJAE U3
annapara, a ruApaBTMIECKOe COMPOTHBIEHUE — 3aTPaThl IHEPIHH Ha [po-
TTYCK OYMINAEMBIX ra30B yepe3 anmaparhl. Yem Bbliie 3¢peKTHBHOCTD U
MEHBILE THIPABINYECKOE CONMPOTHBIEHHE, TEM JIYYILe.

BPPeKTHBHOCT OUMCTKH B OTHOM anmnapare WK CHCTEME aIapaToB

= € max
n=1—-,
THE Coux M Cx — MACCOBBIE KOHLIEHTPALMM NIPUMeCEH B BOZyXe 10 M I10CTe
anrapara W11 CHUCTEMBI amiapatoB, Mr/M’. Ecau 3¢ deKTHBHOCTH oqHOTO
anmnapara HEAOCTATOYHO st obecrieYyeHNs TpebyeMOt YUCTOTH OTXOASILETO
BO3/yXa, IOCIIEN0BATENBHO CTABAT HECKONBKO [A3004YMCTHEIX AMIAPAToB,
CYMMApHY10 3(QEeKTHBHOCTE KOTOPBIX MOXHO OMpEIEIUTS O dopmyne

N = 1=(1—=n)(1—ng)...(1-,),
TAe Mi, My, -, Ny — 3PPEKTUBHOCTH KAXKIOTO ANNAPaTa B CHCTEME Ta30-
OYHCTKH.
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3Has KOHLEHTPALKIO BPEIHOTO BELIECTBA B OYMINAEMOM BO3IYXE Cox M
ycraHoBneHHblit T1IB, MOXHO ONpEeeNuTh Tpebyemylo 3¢ GeKTHBHOCTD
OYMCTKM Ta300YMCTHOrO alnapara WM UX CUCTEMBI 110 KaXAOMY BELIECTBY
o dhopmyie

T 1pe6. =1- g{.lis

rie Q — pacxor OTXOISAIIEro Bo3fyxa, m’/c; TIOB, mr/c.

HoMeHKIaTypa CYLIECTBYIOIMX Ta300YUCTHBIX aNMNaparoB- 3HAYATENb-
Ha, 4 UX TEXHUYECKHE BO3MOXHOCTH MO3BOJIAIOT obecreynBaTh BHICOKHE
CTeNeHU OUYMCTKM OTXOISIIMX Ia30B MPAKTUYECKH MO BCEM BELIECTBAM. s
OYMCTKH OTXOISIIMX T230B OT MBUIM MMeeTCst IHPOKUi BHIOOp anmaparos,
KOTOpbIe MOXHO PasfeNuTh Ha ABe OONBLIME IPYNIBL CYXME H MOKpBIE

Puc. 7.39. LuioH:

{ — natpyGOK BXOZa 3aMbUIEHHO-
ro rasa; 2— BMHTOOOpasHas
KpbilKa; J — BBIXIOMHAs Tpyba;
4 — kopnyc (UMAMHApHYECKAs
yacTb); 5 — xopnyc (KoHHuecKas
4acTh); 6 — TbUIEBOI 3aTBOP; 7
— ByHKep; § — KaMepa OUMLIEeH-
Horo rasa; 9 — naTpy6ox BhIXOa
OYUILEHHOTO raza
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(ckpy66epbl), opolIaeMble BOON. PaccmoTpuM nUIIb HeKoTOpBIE U3 HUX,
MOTYYUBLINE HAKGOJIbLIEE PACTIPOCTPAHEHHE B TEXHUKE ITbUTCYIABIMBAHIIS.

IIsireynosurenn cyxoro Tima. Ilupokoe PacmpocTpaHeHUe TIOMYYHUIH
LM KJOHBI DasUYHBIX BUIOB: OXMHOYHBIE, IPYIIOBLIE, GaTapeiiHble.
Ha puc. 7.39 usoGpaxeHa KoHCTpYKIMS 0dunouno20 yurnona. O4uIaeMalit
ras M3 BXo@HOro matpybka / yepe3 BHHTOOGpa3HBIil Bxom 2 MOCTyHaeT
CHaYana B LMIMHAPUYECKYIO 4, @ 3aTeM KOHMYECKYIO 5 YacTH KopIyca, Ijie
BO BpalIAIOIIEMCSA IOTOKE MNOA IOEHCTBUEM LIEHTPOGEXHBIX CHI bojee
TAXKEIbIC, YEM YacTULIBl BO3[yXa, TBUIEBBIE YACTHLBI CENapUPYIOTCS K
nepucdepun, a 3aTeM o AHCTBUEM CHIBI TSXECTH coBHPaIOTCH B MBUIEBOH
OyHKep 7, BBIXOJl M3 KOTOPOTO 3aKPBIT [IbUIEBBIM 3atBopoM 6. bonee yncToIi
Ia3 U3 LEHTPATBHON YaCTH KOPITyca Yepe3 BEIXJIONHYIO Tpyby 3 mocTymaer
B KaMepy & OYMILEHHOTrO rasa, a U3 Hee B MaTpy6oK 9 BEIXOAA OYHILEHHOTO
rasa. I1bu1eBoit 3aTBOp 6 OGBIMHO BBIMOIHSAIOT B BUIE MUTAIKH C KOHYCHBIM
KnanaHoM. Korza macca HakomuBILeiics B NMBUIEBOM GyHKepe MBUTH npe-
BBICHT CHJTYy NPUXATHsl KOHYCHOTO KJIallaHa, CO3aBaeMOro KOHTPIPY30M,
KJanaH OTKPOETCs, COPOCUT MbUIb B IPUEMHYIO €MKOCTb M MO AEHCTBHEM
rpy3a BHOBb 3aKpOETCSI.

CyllecTByeT MHOTrO pasiMYHBIX THIIOB IMKJIOHOB, HO HauGoJbliee
PacnpocTpaHeHne Noayyuiu UHKIoHs! TUnoB LTH u CK-1IH (CK-caxesbie
KOHHMYECKHE), C MIOMOLIBI0 KOTOPHIX MOXHO PELIUTh GOIBLIMHCTBO 33124
Mo MbUieynaBIMBaHuio. PaspaboraHa HOMEHKIATYpa CTAHIAPTHEIX LUKIO-
HOB C IHaMeTpOoM LWIMHApUYecKoit yacTu ot 200 1o 3000 mm. Bee pasmeps!,
HEOOXOANMbIE [UIA M3rOTOBJIEHUS UMKIOHA, NPEICTABAEHBI B NONSX OT
avaMertpa d UMJINHIPUYECKOR YacTh. I ONTUMAIBHOTO pexuma paGoThl
LUMKJIOHA B €0 HMIMHAPUYECKOH YACTH TOIKHA 06eceYMBaThCs OIITUMATD-
Hast CKOPOCTD Uy, U3BECTHAS TSl KAXKIOTO THIA UMKIOHOB. [1py 3aganHoi
MpoU3BOAUTENbHOCTH Q (M’/C) HEeoGXOMMMBIIL IMaMeTp UMKJIOHA olpele-

JISIETCA KaK
A / 40
d Heobx = T lonr -

HMaMeTp d,eos, OKPYIISAIOT IO GAMXKANLIETO U3 CTaHAAPTHON HOMEHK-
naTypbl. ONTUMATBHEIE CKOPOCTH LIMKIOHOB TIPUBENEHEl HIXE:

Tun . . .. UH-15 UH-15y LH-11 [H-24 CK-IIH -33 CK-IIH -34
ltory, M/C . . 3,5 3,5 3,5 4,5 2,0 1,7

UuxioHsl ¢ auamerpoMm 6Gonee 1 M [IPUMEHATD HE PEKOMEHJYeTcH.
Jlyywie nmpuMeHaTs epynnogwie YUKAOHbI, B KOTOPBIX HECKOJIBKO ONUHOYHBIX
UMKJIOHOB (KaK NpaBuo 4 wiu 6) crpylnupoBaHbl B OQMH 610K OGBIYHO C
CAMHBIM MbUIEBBIM OYHKEPOM U BBIXOAHOW Kamepoil. Pacuer TPYIIIOBOTO
LUMKIIOHA aHAOTUYEH ONAWHOYHOMY C TON JIMIUbL pasHuLeil, 4yTo obuuil
00BEM OYMLIAEMOTO ra3a PABHOMEPHO pacripeaensieTca Mexay oTu HOYHbIMU
UMKIOHAMH, O0pa3yOIUMHU TPYIY.
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Puc. 7.40. BatapeiHbIi
LUKJIOH:

] — Kopnyc; 2— UMKIOHHBI
3IEMEHT;, 3 — PO3eTKa HHKIIOH-
HOTO 3/IeMEHTa; 4 — BBIXJIOHaA
Tpy6a; 5 — Kamepa 3anbUIeHHO-
ro rasa; 6 — KaMepa OHMILEHHO-
ro rasa; 7— JIOK; § — MbUIEBO#H
3aTBOP

Jns ounctku Gonblinx o6beMOB rasa ¢ BbICOKOMH 3¢ HEeKTHBHOCTBIO
IpUMEHSIOT 6amapelinbie YuKAOHb! (PHC. 7.40), y KOTOPBIX B 0611IeM KOpIIyce
] pacrionaraetcsi GOJbIIOE YHCIO LUKIOHHBIX 3NEMEHTOB 2 nyiaMeTpoM
geero b 250...300 MM. B KoiblieBOM 3a30pe MeXIy KOpIyCOM U
BBIXJIOMHOM TpyOO# 4 KAXIOro LMKIOHHOTO 3JIEMEHTA PACIIONOXKEH 3aBUX-
pUTeNb NMOTOKA a3a. 3aBUXPUTEND WU 3aKpY4YHBAIOLIMIA ITOTOK 3JEMEHTA
MOKET OBITh BBITIONIHEH B BHI€E BUHTA WIM PO3ETKH — JIOTATOK, pacriojo-
JKEHHbIX IO YIJIOM K OCH LIMKJIOHHOTO 3/IEMEHTA. 3aBUXPUTEb 3aKpyIMBACT
[IOTOK OYMILAEMOro rasa, ¥ OTHEJCHHE MbUIM TMPOUCXOAUT AHATOTMHHO
OJMHOYHOMY HHMKIIOHY.

LIMK/IOHB! MOXHO NPUMEHSTh NPH KOHLEHTPALMAX NbUIM HA BXOAC 110
400 r/m*, mpy TEMIIEpaTypax ra3oB K0 500 °C, ofHaKo CYIECTBYIOT mpobiie-
MbI TIpH Y/IaBAMBAHUM CITUMAIOLMXCS W MOXapOB3PHIBOONACHDIX MBUIEH.

B TexHMKE NbUIEYIABIUBAHUSA LUIUPOKO NMPUMEHAIOT M BT D B, KO-
TOpble 00eCMeYMBAIOT BLICOKYIO 3¢ QEKTUBHOCTD YIaBTUBAHUA KPYTHBIX Y
menkux yactuil. [Tpoliecc OYMCTKH 3aKI0uaeTcs B MPONyCKaHWM O4HLIae-
MOTO ra3a Yepe3 MOPUCTYIO MEPErOPOIIKY MM CJIOH MOPUCTOro MaTepuaa.
leperoponka paboTaeT KaK CUTO, He MPOMYycKas YacTHMLBI € pasMepoM,

209

-~



Puc. 7.41. PykaBHuiit puisTp:

1 — pxon 3anbuieHHOrO raza; 2 —
Kopriyc; 3 — BHIXOA OYMILEHHOIO
rasa; 4 — KpHIlKa; 5— KoJUleK-
TOp €XaToro BO3AyXa, 6— Kja-
TNaHHast CceKuusi; 7 — IoaBOM4

CXaToro Bo3uyxa, 8§ — pykas; 9 —
‘.’ GyHkep

GonblmM Auametpa 1op. YacTHIBI e MEHDIIETO pa3Mepa MPOHHKAIOT
BHYTpPb NEPErOPOJKM U 3aIepXKUBAIOTCS TaM 3a CYET HHEPLMOHHBIX, JMeK-
TPHIECKUX U IMPY3MOHHBIX MEXAHH3MOB YIaBINBAHU, HEKOTOPHIE [PO-
CTO 3aKTMHUBAIOTCS B MCKPHBJIEHHBIX ¥ Pa3BETBIEHHBIX IIOPOBBIX KAaHANAX.
Io Tuny ¢uneTpoBatbHOrO Matepuana GWIBTPH Pa3feNAIOTCS Ha TKaHe-
Bbl€, BOJIOKHUCTBIE ¥ 3€DHUCTHIE.

Y mkanessx guabmpos dunsTpoBaNLHAs MEPEropoaKa MOXeT GHITH
XJIOMYaToOyMaXHast, WEPCTAHas, JIaBCAHOBasA, HEMIOHOBAsI, CTEKIAHHAS,
MeTaUIMYECKass ¥ T. A. C PeryJsapHOH CTPYKTYpOHl IepeIUieTeHUs HUTel
(capxeBoif, MONOTHAHOMN M T. 1.). OCHOBHON MeXaHM3M durpTpoBaHus y
TaKMX (QWILTPOB — 3TO CUTOBBIA, NP KOTOPOM (DUIBTPYET HE TONBKO H
Aaxe He CTONBKO (QUIBTPOBANBHAS TKAHb, CKOJIBKO MBUIEBOI CIOIA, obpa-
3yIOIMIACA Ha ee MOBepXHOCTH. Takue GUIBTPHI MOXHO PereHepHUpOBATE
nyrem c6poca closl IBUIM ¢ TOBEPXHOCTH TKaHW. Haubosplee pacnpocT-
paHeHHE B TEXHUKE OUMCTKH IIPOMBIIIEHHBIX BEIGPOCOB HAILUTU /MKaHEesbie
PyKasHbie guabmpsl. KOHCTPYKIIMS TaKOro GWIBTPa MOKA3aHA HA puc. 7.41.
B kopmyce 2 pacrnionoxeHo Gonbiloe YHCIO PYKABOB & AHATOTHYHO LHK-
JIOHHBIM 3IEMEHTaM OaTapedHOro LMKIOHA. I'a3 ounILaeTCa NPH TIPOXOX-
ACHHMH Yepe3 TKaHb KaXAOro pykasa. B npouecce ¢puibTpoBaHusa HA TKaHH
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Puc. 7.42. MexaHi3M pereHepalivy pyka-
BOB

Puc. 7.43. DnexTpodUWIbTp:

1— kopnyc; 2 — Tpy6uaTsiit ocanUTeNbHEIN
3MEKTPON;, J — KOPOHHPYIOLUMI SMECKTPOL, 4—
KOJUIEKTOP TepHOINYECKON! TPOMBIBKHM, 5—
H3onATOpHas Kopobka; 6 — 3alllMTHaA KopobKa
11 noABoOAa Toka; 7 — JIOK obcmyxuBaHus; 8
— ¢hyTepoBKa KOPIyca; 9 — HampaBJIsIOILHE JI0-
natku; 70 — oTBEpCTHS JUTA CIHBA XHAKOCTH

HAKATUTMBAETCS CJIOH MbUIA, KOTOpBIA yIwioTHsieTcsl. uibTpoBalbHEIE
pyKaBa pereHepupyloTcs IIOCPEACTBOM X BCTPAXUBAHUA U obpaTHO NIpo-
nyBku. Ha puc. 7.42 moxa3aH MEXaHU3M VMITYJIBCHON NPONYBKH pyKasa
CXaThIM BO3IYXOM. PyKaBa pereHepupyloTCsi IEPUONMYECKH, IPUIEM ONHK
TpYIIIbL PyKaBoB paGoTalOT B PEXHME GWIBTPOBaHUS, a IPYTUE — PETEHE-
pauuu.
BonokHucmsie guabmpbi — 3TO CJIOH TOHKUX H YJIBTPATOHKUX BOJIOKOH
C HeperyIspHOM, XOaTHYHOM CTPYKTYpOil (Hanpumep BOMIOK). YacTuibi
MBUTH TIPOXONAT BHYTPh CJI0A U 3aEPXHUBAIOTCA TaM, T. €. MEXaHU3M
dunsTpoBanus 06beMHbIA. Takue GWILTPHI IUIOXO PETeHEPHPYIOTCA.
3eprucmyie Guabmpbi NPENCTABIIOT coboii cBOGOIHBIE 3aCHIITKH 3€pEH
(rpaHy1), HampuMep KBapLieBOro IecKa, pasIMYHON KPYMTHOCTH WIH Iepe-
TOPONKM CBSI3aHHBIX (CTIEYEHHBIX) MEXIy coboil 3epeH, yepe3 KOTOpHIC
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MPOITyCKAIOT OYHIIae-
MBI BO3ayX. 3epHU-
cTele GWIBTPEI B Tex-
HUKE OYMCTKH OTXOIS-
LIMX I'a30B MPUMEHSIIOT
pexe, 4eM TKaHeBble U
BOJIOKHUCTEIE.
st ouncTku 6onn-
KX OOBEMOB rasa ¢
BEICOKOH 9¢deKTHB~
HOCTBIO NPUMEHSIOT
3JNEeKTPOGUABTP Bl
Haubonburee nmpume-
HEHME OHHM HAlUIM B
METALTYPrud M TeIulo-
SHEpreTHKe, UCHONB3Y-
o1eil yroapHoe TOM-
suso. KoHcTpykuus
BEPTUKATBHOTO WIUH-
JPUYECKOTO 3IEKTPO-
$uasTpa moxaszaHa Ha
puc. 7.43. OcCHOBHEIM
3JIEMEHTOM  3JIEKTPO-
dunpTpa geagaioTCa na-
le:.7.44. Cxema 3ne1“<1*poc1'a'rm<?c1§oro o(:cmmelj-xmn}s;;;cnj}l; Ig_trz) Pbl 3JIEKTPOIOB, OLMH
1(301[; .]3( ?zmggﬁmﬁpgﬁﬂ; 4 —? 3?:%0}{; 5 -—3M0J'[C- 13 KOTOPBD( KOp(?'HI/Ip y-
KyNa rasza; 6 — ocaxnaeMas YacTMLa) M JIeKTpoHast napa ¢ HOUIHNH, a JPyrou oca-
TPYOYaThiM OCAIHTENBHEIM 3MeKTponoM (6) (7 — Tpybyateit  uTenpHBIH. Ha siexkr-
OCAIUTENBHBIN NEKTPOA; 2 — KOPOHUPYIOLIUIT 3EKTpoX) POZBI MONAETCS 11OCTO-
STHHOE BBICOKOE HaIps-
xenue (ot 14 go 100 xB).
CywHocTs paboThi 3MEKTPODUIBTPA COCTOUT B ciaenytoweM (puc. 7.44, a).
[Ipy BHICOKHX HANpPAXEHMSX y KOPOHHUPYIOILEFO 3MEKTPONA BO3HHKAET
KOPOHHBIH pa3psifi U HAYMHAETCS. MOHM3AIHS BO3IyXa — obpa3syrorcs OTpH-
UATENbHBIC W MNONIOXUTENbHBIE HOHBL. Yepes mpocTpaHcTBO MexIy meKT-
PONaMi  TPONMYCKAIOT OYHUILNAEMBIH ra3, HOHbl aNcopOUpPYIOTCH Ha
TIOBEPXHOCTH YaCTHU NBbUIH, 3apsikad MX. OTPHULATENBHO 3apsKeHHbIE
YAaCTHLbI MBUIM HAYMHAIOT NEPEMELIATECS K MTOMOXHUTENbHOMY OCAIHTE b~
HOMY 3JICKTPOLY W NPUIIMMAIOT K HEMY, YAEPXHUBAsACh IIEKTPHUECKON
CHJION. DJEKTPOABI BBIIONHAIT PAINTHYHOM ¢dopmel. Ha puc. 7.44, 6
TIOKa3aHa KOHCTPYKLMSI Mapbl 3/MEKTPONOB C TPYGYATHIM OCANMUTEIbHBIM
3MEKTPOIOM.
3arparhl 3/1€KTPO3HEPrUu B IMEKTPOGUIBTPaX HA eAMHMLY oObema
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OUMIIAEMOr0 rasa HEBEeJIMKHU, OHHU
KOHKYPHPYIOT ¥ JaXe IPEBOCXOOAT
10 3TOMY KPHTEPHIO JpYTr{e THIIBI
neuteynoButenei. OIHaKo CIOX-
HOe DJIEKTPUYECKOE XO3fAMCTBO,
OMNACHOCTb OYeHb BRICOKHMX Harpsd-
XeHU, TpebyeT cCrellHaIbHO MO/~
FOTOBJIEHHOrO OOCIYXHBaIOLWIEr0O
nepcoHaina. IlosroMy UX IPUMEHSA -
IOT Ha KPYIMHBIX IPOMBILUIEHHBIX
o6beKTax U NpH HEoOXOAHMOCTH
OYUCTKY GONBITHX OOBEMOB OTXO-
NSIErO Y CHJIBHO 3aITBUIEHHOTO Ia-
3a.

IIbuIeynoBATEM MOKPOTO THNA.
Hx uenecoobpasHo MPHMEHATD UL
OUMCTKU BBICOKOTEMITEPATYPHBIX
ra3oB, yJIaBIUBaHUA MMOXapOB3phi-
BOOIIACHBIX IBUIEH U B TEX CITy4asiXx,
KOTZAAa HapsALy ¢ ylIaBIHuBaHUEM IThbI-
U Tpebyercsl YIaB/INBaTh TOKCH'-
Hble ra3oBble TIPUMECH M TIapblL.
Annaparbl MOKpOTo THIIA Ha3blBa-
joT ckpyb66epamu. HomeHwarypa
THIIOB aIfaparoB pasHoobpasHa.
PaccMOTpUM TMpHHIMIT KX AeHCT-
BUS M ocobeHHocTH paboTBl Ha
npMMepe MEHHOro ammnapara (puc.
7.45). CeyeHue anmnapara nepekpsl-
TO HECKOJbKMMHU PSIlaMH PEUICTOK.
Kaxplii psifi COCTOUT M3 TIEHO06-
pasyrowmest u CTa0MIU3HPYIOLLEH Puc. 7.45. [lenHplit anmapar.
neHy peiuerok 3, 4. Csepxy Ha pe-

1 — xopriyc; 2 — BXojTaza; J — neHoo6pasyiowas pe-

LIETKH Yepe3 opocm‘enbﬂoe ycT- eTka; 4 — crabwinsaTtop MNeHB, 5 — opocuTenbHOE
pOﬁCTBO 5 nmopaercs BOoJa HWIHU YCTpOMCTBO; 6 — $opcyHKa i ;Ipomumm Karuieysno-
KaKoii-nu6o BoxHbii pactsop. s mﬂpl B:&ﬂcgg;;u::gzm m:;m]l?)qi 3?;1:4 s
yny4iieHuss ob6pa3oBaHusi NEHBI B
BOZY MOTYT J06aBlsTh NMeHoobpa-
sopatenu (Hanmpumep, ITABsl —
MOBEPXHOCTHO-3KTUBHBIE BeniecTBa). YacTHIIbI BUIM KOAryIUPYIOT B IIEHE,
POBAIMBAIOTCS Yepe3 OTBEPCTUSA PEIICTOK U B BHIe L1amMa cobupaloTcs B
HIOKHEH YacTW amnmapara, oTKyla OTBOAATCH B nutamocoopHuk. Ha puc.
7.46 TIOKa3aHa cxeMa, OsICHAIoLAs TIPUHIMI JeHCTBHS IIEHHOTO ammapara.
HenocTaTKoM annaparoB MOKpPOTO THIA SABISETCA HaIMYMe CUCTEM BOMO-
CHAOXEHUSA W pPelUpKY/ISILMY BOIbI.
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Puc. 7.46. Mpuxuym nejicTeus mennoro amma-
para:

1 — nexnoo6pazyomwasn pemietka; 2 — Typ6yam3upo-
BaHHasI NeHa, J — crabunusarop cros TieHsl; 4 — opo-
' LIaeMast XHIKOCTh, 5 — miam

Puc. 7.47. Ancop6ep:

1 — xopnyc; 2 — Bxon pexynepara; 3 — Kop3uHa, 4 —
COPGEHT (aKTHBHPOBAHHEIH YIONb); 5 — BBIXOL 1apoBo3-
NymHoi cMecH; 6 — 3arpyska copbeHTa; 7 — BXOX Napa;
& — BXon naposo3nywHOi CMeCH; 9 — BBITPY3Ka copGeH-
Ta

s ynaneHus M3 oTXOAAIMX Ta30B BPEIHBIX ra30BbIX NPUMeECE IpH-
MEHSIOT CICAYIOUIME METONbE: a6COPOLIMH, XeMOCOpGLIHH, afcop6uuu, Tep-
MMYECKOT0 AOXHUIaHMA, KaTATUTUYECKOI HelTpaTu3anuy.

AbcopOumst — 510 sBREHUE PACTBOPEHHUS BPENHON ra3oBOM NpHMeECH
COpOEeHTOM, KaK NpaBuIIo, Bogoi. Merorom abcopbLK MOXHO Y/IaBIHBATD
TOJILKO XOpOILIO pacTBOPMMBIE Ta3oBLIE NMPUMECH U napsl. Tak, xopouiei
PACTBOPUMOCTBIO B Bojie 00/1aKa10T aMMHaK, XJIOPOBOIOPOL, PTOPOBOAOPOL,
Taphl KUCJIOT ¥ wmenoyeit. [ls npoBeaenus npouecca abcopOUuUH HUCIIONb-
3YIOT anmaparbl MOKpOrO THUIA, IIPUMEHSIEMBIE B TEXHUKE ITbUIEYIaBIUBA-
HUSL.

XemocopOumio npumensior ms YNaBNMBAHUS T4a30BBIX NpUMeEcei, He-
PAaCTBOPUMBIX MIIM IUIOXO PAacTBOPMMBIX B Boxe. Merox XeMOocopOITuuy
3aKJTI0YAeTCsl B TOM, UTO OYMILAEMBIi [a3 OPOLIAIOT PacTBOPAMH peareHTos,
BCTYNAIOLNX B XMMUYECKYIO PEAKLHMIO C BPEIHBIMU IpUMecaMH ¢ obpaso-
BAHUEM HETOKCUYHBIX, MATONETYYUX WM HEPACTBOPUMBIX XMMHYECCKHX
COEIMHEHW. DTOT METOJ IUMPOKO HCIIONB3YETCS VIS YIaBIMBAHUS AUOK-~
cuza cepbl. OTXOAAIIME ra3bl OPOLIAIOT cycneH3uein ussectrsika (CaCo,),
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11

e03epawe PEXynepup 020
pacmeopumens & npou3eodcmeo
Puc. 7.48. CxeMa ycTaHOBKM ancopOumu:

] — MCTOUHUK BbUICICHHS 3arpsi3sHEHuUi; 2 — pYKaBHBIH QUALTD; 3 — OTHemnperpagnTeNp; 4 ~—— BEHTHWIATOD,
5 XOJICIMNBHHUK; 6 — KJIanaH BXxofla ouMaeMoit cMecH; 7 — ancopbep; & — KianaH Bxola CYILIMJIBHOTO
rasa; 9— xianaH BpIOpoca OYMILEHHOrO rasa; 10— tpyba BBIOpOCA OYHMIIEHHOrO Trasa; 11 — Brixoa
pexynepata; 12— BXOX CYWMJIBHOTO BO3YXa, 13 — XONOOWILHUK-KOHIeHcaTop; 14 — cenapatop; 15—
poma; 16 — 6eH3nH; /7 — eMKOCTDb

M3BECTKOBBIM MOTOKOM (METKOIMCNIEPCHO# cycrieH3MeH raweHoit Ca(OH),
win HerameHoi CaO U3BeCTH), CycreH3ueil MarHe3uTa MgO.

Ancopbums 3aKi04aeTcs B YIaBIMBAHWM MOBEPXHOCTBIO MMKpPOIIOpU-
cToro agcopbeHTa (aKTHBMPOBAHHBIN YrOJib, CEINKAreIb, LIEOJIUTEE) MOJIE-
KyJ1 BpeRHbIX BellecTs. Meron obnajiaeT oyeHb BbICOKOi 3P GEKTUBHOCTLIO,
HO SXECTKMMM TpeBOBAHUAMY K 3AfIbUIEHHOCTH Ta3a — HE 6onee 2...5 MT/M’.
OnHWM M3 JyYIUX aacopOeHTOB SABISAETCH aKTUBMPOBAHHbIA Yroib, ¥
Kotoporo B 1 T conepXurcs 1o 1600 M2 oBepXxHOCTei. AfIcOpOLUSA LTMPOXO
npuUMeHsieTcs U yAaBIMBaHus 11apoB pacTBOpUTeNel, HETPUATHO TaxHy-
WIMX BEIIECTB, OPTAHMYECKUX COENMMHEHWH U MHOXKECTBA IOpYTUX Ta3o0B.
ALcopOLMOHHAsI CIOCOBHOCTD afcopbeHTa TEM BhIllE, YEM MEHBIIC €0
TeMIIEpaTypa M CYIIECTBEHHO CHUXAETCs C €€ MTOBEIILIEHUEM. DTO UCIIONb-
3yerca B paGoTe afcopOepoB U TpH HX pereHepauuu. [IpuMepoM KOHCT-
pyKuuu ancopbepa sBisieTcsi IIpOTHBOTaA3. KoHCTpyKIus TIPOMBILIJIEHHOTO
KOJIBLIEBOTO ajicopOepa MpelcTaBieHa Ha pUc. 7.47. OuuiaeMblii ra3 mpo-
XONUT Yepe3 KOJIbIEBOi Cioil afcopbeHTa ¥ OYMILIACTCS. Perenepauys
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Puc. 7.49. Katanurudeckuit peakrop:

{ — peaepBHbIit WrTyLep; 2 — Kophyc; 3 — wrylep
BXOJIQ Tra3oBbIX BRIGPOCOB; 4 — Tpy6hl AN ONJIax-
DEHUS OMMILEHHDBIX Ta3oB U MOROrPEBa OYHLIae-
MbIX; S5, 6 — pa3amensiourne obevaitku; 7—
KOp3uHa ¢ KatanusatopoM; & — nepdopuposaH-
HblE UMIMHADHY; 9 — Katanusatop; 10— wrryuep
Qs 3amepa TeMneparyp; /1 — wtyuep futst 3amepa
naBneHus; 12— wWTyuep npegoxpaHHTENbHOM
MeMOpaHbl; /3 — peaepBHbIit wryuep; /4 - sux-
peBoii cMecHTeNs; 15 — WiTyllep BhIXOA2 OUMILEH-
HBIX Ta30B; /6 — ropenka

aNcopOeHTa OCYLIECTBISETCH IMyTEM
NIPOIYBKH TOpPSYUM BOILSIHBIM [IApOM
C MHOCHEAYIOIEed CYUIKOW FOpaYUM
BO3MyXOM, T. €. paboTa annapara I1po-
XOIUT B TPH CTaJUU, I OCYHIECTB-
JIEHHS KOTOPBIX HEOOXOOUMBI TpHU
NnapajiebHBIX JUHUM anIaparos.
CxeMa, NOSICHSIOLIAs POLIECC aIcop-
Ouuu 1 paboThl anCOPOUMOHHOM Y-
TAaHOBKH II0Ka3aHa Ha puc. 7.48.
Kaxnpiit annapar paGoraer na omnpe-
ACNEHHOMN CTaJuy — OfMH B pEXHMeE
ajcopbuuu, ApYroil — IpOMyBKH BO-
JSAHBIM MMAPOM, TPETHH — CYIIKU BO3-
AyxoM. 3aTeM HPOMCXOOUT IIepeK-
JrIoyeHHe uxX Ha apyroit pexum. Hepen
ancopbepaMy yCTaHOBJIEH XOJOIUITh-
HUK JUId OXJIAXACHUS Ta3o0B, [1OC]e
HMX TaKXe YCTAHABJIMBAETCH XOJO-
AUJIBHUK-KOHIEHCATOP VIS KOHAEH-
CallMM YHAansieMBIX MPU pereHepalyu
NAapoB BOIBI M NMpUMecel, cemaparop
IUIS1 pa3feNieHust BOObI U pPacTBOPHTE-
Jieif 3a cuer pa3Hoii otHoctu. Pac-
TBOPUTEJIM MOTYT BHOBb Halpas-
JIATBCST B IIPOU3BOJICTBO.
Tepmuueckoe noxmranme — 310
NpOLECC OKUCAEHUSI BPENHBIX Be-
LIECTB KUCJIOPOJOM BO3/IyXa IIPU BbI-
cokux Ttemneparypax (900...1200°C).
C NOMOIBIO TEPMUYECKOTO TOXKMIa-
HUSL OKHMCIISIIOT TOKCHYHBIA YrapHbIi
raz CO 10 HETOKCHYHOTO YTIEKHCIIOro
raza CO, (2CO + 0, =2CO0,), yrne-
Bonopoast C,H,, no yrirekucnoro rasa
u Boxet (C,H, + O, — CO,+ H,0).
IMpouecec Tepmuyeckoro oxkucieHus
AOpH HU3KOW TEMIIEpaType OTXOMSLIHUX
ra3oB JHEProeMoK, TaK Kak Tpebyer
HCIIOJIb30BaAHUS JNONOJAHUTENBLHOTC

TOTIMBA [l HArpeBa ra3oB 10 BHICOKUX TeMneparyp. TepMUYEcKoe T0XH-
TAHUE NPUMEHSAIOT U1l OYMUCTKU OTXOMSLUMX a30B OT OPraHWYecKUX Be-
LUECTB, HANPUMEpP. MapoB PacTBOPUTENEH M KPacoK B JAKOKPACOYHbIx
MPOU3BOACTBAX, OYMCTKH BbIOPOCOB HCIIBITATEILHBIX CTAHLIMIA JBUATEICH.
PabOTAIOIINX HA OPraHUYECKUX FOPIOYMX.
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KaTaauTHIecKas HeHTPAM3ANHA JOCTUTACTC NPUMEHEHUEM KaTainsa-
TOPOB — MAaTEPHAIOB, KOTOPbIE YCKOPSIIOT MPOTEKaHHE peakIuii Uiy aena-
JOT MX BO3MOXHBIMM TIPH 3HAUMTENBHO Oojiee HHU3KUX TeMIeparypax
(250...400°C). B kayecTBe KaTAIM3aTOPOB MCIIONB3YIOTCS INPEXAE BCETO
GNAropoIHbIE METALTH — IUIATHHY, MaLIAlui B BUAC TOHKOCJIOMHBIX Ha-
OBUIEHUH HAa MeTaiMdecKde MM KepaMHyecKue HOCHUTENH, KpOMe TOro
[PUMEHSIIOTCS MOHENBMETALT, IMOKCHA TUTAHA, MEHTAOKCH] BAHANUS U
1. 1. KOHCTPYKUMS MPOMBIIUIEHHOTO TEPMOKATAIMTHYECKOTO peakTopa
KOJIPLIEBOTO THIIA MOKa3aHa Ha puc. 7.49. Ounuaemslii ra3 npomyckaercs
yepe3 CJIOM KaTaM3aTopa 7, Tlie Ha IOBEPXHOCTU KaTaIN3aTopa NpoTekaioT
9K30TepMUYeCKHe (MOylLIMe C BbIIENCHUEM TEIUIOThI) OKUCTUTEIbHBIE Pe-
aKUMHU, TIPY 3TOM TEMIIEpaTypa ra3oB MOXET IOBBILIATECH € 250...400 mo
500 °C. [Iist UCTIONB3OBAHMSI 3TOM 3HEPrUHU U CHUXKEHMUSA TEM CaMBIM pacxoa
TOTIMBA, MOABAEMOro B TOpeNKy 16 /i MpeBapUTENbHOro MONOTpeBa
OVMILAEMBIX TA30B, PEAKTOp CHAbGXeH TPYOYaThiM TEIUIOOOMEHHUKOM, B
KOTOPOM Ta3bl, MOJaBaeMble Ha OYHCTKY, MOJOTPEBAIOTCS 33 CHET TETIOTHI
TrOpSIYMX OYMUIEHHBIX Ta30B, BBIXOMSILIMX U3 KaTAIUTHYECKOTO CIOA. Tep-
MOKATATUTHYECKHE PEAKTOPHI HIMPOKO MPUMEHSIOT U1l OYMCTKU OTXOMA~
1LIMX ra30B OKPACOYHBIX LIEXOB, CYIIWIBHBIX KaMep U T. A. Karanutnyeckue
HeTpaIN3aToOphl UCIONB3YIOT ISl OYUCTKU BBIXTOTHBIX rd30B IBUraresneu
BHYTPEHHETO CropaHusi OT OKCHJIOB a30Ta, YIJIEpOAa, YIICBOLOPOLOB.

[Ip¥ CHJIBHOM M MHOTOKOMIIOHEHTHOM 3arpsi3HEHUH OTXONIAILINX ra30B
[PUMEHSIOT CJIOXHBIE MHOTOCTYTIEHYAThle CHCTEMBI OMHCTKH, COCTOSLING
13 TIOC/IENOBATEIbHO YCTAHOBIEHHBIX alaparoB pa3InyHOro THIa.

B 3arpsi3HeHHOM BO3JyXe B KaYeCTBE HHANBUIYATbHBIX CPE/ICTB 3LLUTEL
MPUMEHAT PeCUpPaTOpbl U NPOTHBOTA3BL.

7.6. 3AIIIATA THAPOC®EPHI OT BPEJHBIX CEPOCOB

3ajaya OYMCTKU BPEOHBIX cOPOCOB HE MeHee, a Jaxe bojiee CIOXKHA U
MaciITabHa, 4eM OYMCTKHM MPOMBILLIEHHBIX BBIGPOCOB. B omiuuue or
pacceyBaHMsA BHIGPOCOB B aTMocgepe pa3bapieHNe U CHIXEHUE KOHLEHT-
paLuit BpeHbIX BELLIECTB B BOJIOEMAX [IPOUCXOINT XyXe, BOXHAs Cpead Oonee
paHMMa M YYBCTBUTE/IbHA K 3arpsA3HEHUSIM.

3ammTa ruapocdepbl OT BPEAHBIX COPOCOB OCYLIECTBISAETCS IIPUMEHE-
HUeM C/EAYIOIMX METONOB W CPENCTB. PALMOHAIBHBIM PA3MCLICHHEM
MCTOUHMKOB COPOCOB M OpraHM3alMeit Bogo3adbopa U BOLOOTBONA, pa3bas-
JleHHeM BpEIHBIX BEUIECTB B BOZOEMax HO AOMYCTUMBIX KOHIIEHTPALMIi C
MpHMEHEHNEM CTIELMATBHO OPraHU30BaHHbIX 1 paccpefOTOUEHHBIX BBINY-
CKOB; UCTIOJIE30BaHMEM CPENCTB OYHUCTKU CTOKOB.

C UeMbl0 CTUMYJIMPOBAHUSA MPEANPUATUHA K KAYeCTBEHHON OYMCTKE
cOBCTBEHHBIX CTOKOB 11€1ecO06pasHO OpraHM30BBIBATh BOL03300p HA TeX-
HO:IOrMYeCKUe HYXKAbI HUXE IO TEYCHUIO PEKH, YEM cOpoc CTOYHBIX BOL.
Ecay npu 3TOM Il TEXHOJOTHYECKUX HYXI TpebyeTcsi YUCTast BOXA,
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NpeanpusTHe OyneT BHIHYXICHO
OCYIUECTBIATh BBICOKO3(PEKTHB-
HYI0 OYHCTKY COOCTBEHHBIX CTOKOB.

Paccpenoroyenusie BHIITYCKH
CTOKOB OCYILECTRJISIOT Yepes Tpyohl,
MPOJIOXEHHBIE MONEPEK pyciia peKH,
3TUM YBEIUYUBAECTCd WHTEHCHUB-
HOCTb NepeMEIIUBAHUS H KPaTHOCTD
pa3baBiieHUS CTOKOB.

Puc. 7.50. FopusoHTanbHas TECKONIOBKa, 060- Meronsl ouMcTKH CTOYHEIX BOJX
PYIOBAHHAA YHHOULMPOBAHHEIM CKPEGKO- proserro HOApa3feNUTh HA MEXaHUYE-
ELIM MCX?.HHSMOM C TMOBOpaYHBAOIIMMCH CKHC, q)H3HKO'XHMH‘IeCKHC H 6“0"
KpeOKoM:

JIOTHYECKHE.
1— npuBon; 2— ckpebkosas TeleXKa; 3 — Gmok Mexamecm OYMCTEA CTOY-
Be[IOMBIii; 4 — noBopayuBaloLMiics ckpebok

HBIX BOI OT B3BEUICHHBIX YACTHI[

(TBEpABIX YACTHL, YacTHH KMpO-,
MacjIo- ¥ HE(TENPOIYKTOB) OCYILECTRIISIETCS NMpOIIeXHUBAHNEM, OTCTAUBAHM-
eM, 06paboTKoit B 10JIe HEHTPOBEXHBIX CHIL, ¢dwibTpoBaHUeM, droraiueii.

Ilpoyexcusanue NpUMEHSIOT IS yOANEHUS U3 CTOYHOMN BOIBI KPYITHBIX
Y BOJIOKHUCTBIX BKIO4eHHH. IIpouecc peanusyior Ha BepTHKATBHBIX U
HAKIOHHBIX PEINECTKAX ¢ UIMPHUHOI mpo3opoB 15...20 MM U Ha BOJIOKHOYJIO-
BUTEIIX B BHAC JIEHTOYHBIX M 6apabaHHEIX cuT. OYHCTKA pewmieTox u
BOJIOKHOYJIABUTENIEH OT OCAKOB YaCTHL[ OCYILECTRIISETCS BPYYHYIO HIIH
MeXaHU4YECKHU.

Omcmausanue 0CHOBaHO Ha CBOGOIHOM OCEIAHUH (BCILTHITHH) TIpHMe-
ceil ¢ IUIOTHOCTBHIO, GoJblieit (veHblueit) mrotHocTH Bomel IIpomuecc
OTCTaUBAHUSA PEATM3IYIOT B IIECKONIOBKAX, OTCTOMHHKAX, XHUPOYIOBHTE/ISIX.
Ilecronoexu NpUMEHSIIOT W1 OTIENEHMA YACTHII META/LIA M TiecKa pasMepom
Gonee 250 MxM. I[TecKOMOBKH GBIBAIOT C TOPU3OHTAIBHHIM, BEPTHKAIbHBEIM
¥ KPYIOBBIM NBIDKEHHEM BOIBI. KOHCTPYKTHBHAs cXeMa rOpH30OHTaILHOMN
TIECKONIOBKM CO CKPeOGKOBBIM MEXAHU3MOM IUIS OYMCTKH OCAIKa CO IHa B
NPUSAMOK MNpeJCcTaBiIeHa Ha puc. 7.50. :

Omcmotinuxu MPUMEHSIOT IS TPaBUTALITHOHHOI'O BBIAETIEHHUSI U3 CTOY-
HBIX BOZ GoNlee MEJKUX B3BELIEHHBIX YACTHI[ WK XHPOBBIX BeuiecTB. I[1o
HaNpaBJICHHIO IBUXEHHS] OCHOBHOIO IIOTOKA BOJIBI PAa3lIMYAIOT OTCTOHHUKH
BEPTHKATIBHBIE, NOPH3OHTANBHbIE, TUATOHANBHBIE W paguanbHee. KoHcr-
PYKUHS BEPTHKATBHOIO OTCTOMHMKA I0Ka3aHa Ha puc. 7.51. Crounas Bona
TIOCTYNIACT “€pe3 LEHTPaNbHYIo Tpyby 2 H 3a30p MeXIy CpesoM TPYOHI H
OTPAXATENBHBIM INUTKOM [/ B UWJIMHAPHWYECKUH OTCTOHHHK. XKuposbie
BEIUCCTBA BCIUIBIBAIOT HA [IOBEPXHOCTD, OTKY/A OTBOIATCS 110 XHpPONIPOBONY
4. Taxenble B3BEIIEHHBIE YACTHIIHI OCENAIOT B KOHHMYECKYIO YacTh OTCTOM-
HHKA U OTBOIATCA IO Wionposony 3. OqyuineHHast (ocBeTyieHHas) Bona mo
BOJOCOOPHOMY JIOTKY 5, ypOBEHB KOTOPOTO PacIoNOXEH HHXE YPOBHS
BCIUIBIBAIOLIETO XKpa M HETENPOTYKTOB, OTBOAMTCSA HA CIENYIOLIUE cTy-
MEHH OYMCTHBIX amIaparos.
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Ouucmra cmo4HbiX 600 8 no-
A€ YUEHMPOOGEHCHBIX CUuA PEATN3y-
ercss B THIPOUMKIOHaX. Me-
XaHM3M JeiCTBUS THAPOLMKIIO-
HOB AHAJIOTUYEH MEXaHH3MY
[eMCTBUA [A300YUCTHBIX LIMK-
sioHoB. lox neficTBHEM LIEHT-
pobexHOt cWibl, BO3HUKAIO-
1Ie# BO BpaulailuemMcs II0TOKE,
MIPOUCXOAUT GoJjiee MHTEHCUB-
HOE OTAEJeHHe B3BEUIEHHBIX
YaCTHU1 OT MoToKa Bodbl. I'mi-
POIMKIOHEI 6BIBAOT HY3KOHA-
TIopHbIe (OTKPBITHIE) M BBICOKO-
HamopHsie (3akphiTeie). Ha
puc. 7.52 mokazaHa KOHCTPYK-

Puc. 7.51. BepTHKaNbHBIA OTCTOMHHK H3 CGOPHOTO

Xene3obeToHa:
L[Sl HAaMOPHOrO TMAPOUMKIO-  ;_ grpaxarenshbiit mmr; 2— UeHTpanbHas Tpy6a; J—
Ha. wionposox; 4 — Xuponposon; 5 — BOgOCOOPHEIHA JIOTOK

QDuabsmposariie ACTIONB3YIOT
IUIST OYMCTKH CTOYHBIX BOXA OT
MEJIKOIUCTIEPCHBIX TPUMeCeil KaK Ha HAYaIbHOM), TaK U KOHEYHOIi cTafusaX
oumcTky. YacTo MCIONMB3VIOT 3epHUCTHIe (GUIBTPH K3 HECBA3AHHBIX WIH
CBSA3aHHBIX (CITE4eHHBIX) MeXTy coboi YacTull. B 3epHuCTBIX PWIBTPax B
KayecTse (puIbTpoMaTepuaa MpUMEHIOT KBApLEBbIN MECOK, NPOOTeHBIHA
iUTaK, TPaBHif, AHTPAUUT M T. . Cxema KapKacHO-3aChilTHOIO ¢unprpa
nokasaHa Ha puc. 7.53. PereHepauus GUIBTpa OCYLIECTBIAETCS obpaTHO
IPOMBIBKOI M IIPOIYBKOM CXAaThIM BO3IYXOM.

Dromayus 3aKM0YacTcsl B 06BOTAKWBAHMH YaCTHIL npuMecei MeJIKUMHU
Iy3bIPbKaMH BO3AyXa, MOJABAEMOTO B CTOYHYIO BOLY, W MOMNHATAN VX Ha
MIOBEPXHOCTDb, Tae 0obpa3yercs CIOH NMEHBI. B 3aBucuMocTd OT crocoba
06pa30BaHKs Ty3bIPKOB PA3MYAIOT GIOTALMIO THEBMATHYECKYIO (uamnop-
HyI0, BaKyyMHYI0), TIEHHYI0, XUMIYECKYIO, BUGpaIMOHHYIO, GHoornye-
ckylo, anekrpoduioraumnio. Ha npakruke HanboJplilee pacnpocTpaHEeHHE
TO/yYMIa THEBMATHYECKAs!, KOTOPAs OCHOBBIBACTCA HA YMEHBLICHUHN pac-
TBOPMMOCTH Ta3a B BOJE IIp¥M CHIXECHMHM €ro AaBICHUA. Ilpu peskoM
CHIDKEHUM JABJIeHUs IPOMCXOMHUT BbIIeJIEHHE U3 BOJBI M3THILHETO BO3yXa
B Buje My3bIpbKoB. Ecmu Boma ¢ atMochepHBIM JaBNeHUEM HANpPaBIACTCS
B Kamepy MOJ BaKyyMOM, Takas (IoTallus Ha3bIBaeTCs BaKyyMHOM; €C¥
3-TI0]1 HATIOPA B OTKPHITYIO KaMepy,— HalopHOM. droranus oCcyLIECTBIIA-
ercs BO (IOTAIMOHHBIX KaMepax.

DOU3UKO-XUMHIECKHE METOAbl OYHCTKM NPUMEHSIOT U YAAICHUA M3
CTOYHOI BOIB! PACTBOPMMBIX MpUMecei (coell TSXeNbIX METaIoB, 1Ha-
HUZOB, (PTOPUMIOB U JIp.), @ B psifie CIYYacB ¥ Il yAATCHUA p3Beceif. Kak
[paBuiIo, (GUBMKO-XMMUYECKAM METONAM MPEIIECTBYET CTALUs OYHCTKU
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Puc. 7.52. Hanophent ruapo-
LMKIIOH:

7 — cmerHan Hacazka [Wis BBIMycKa
ocanka; 2-— KoHyc; J— xopnyc; 4
~— NUTAlOUIMH Natpybok; 5 — orTBo-
ASIWHA NaTpyboK; 6 — cMeHHBIH
BKJIQJBIIL MHUTAIOUIETO OTBEPCTHS

OT B3BCIICHHBIX BellecTB. M3 (u3MKO-XMMUYECKUX METONOB HauGojee
PacrpOCTPaHEHB! 3MEKTPOGIIOTALHOHHEIE, KOAryJIiUMOHHE, PEareHTHEIE,
HOHOOOMEHHBIE U Ap.

Dnexmpopromayus vaxonur IIMpOKOEe MPUMEHEHNE HAPSY C ITHEBMA-
THYECKOi rioTalveii 1is1 ynameHus MacJIONpOAYKTOB ¥ METKOAMCIIEPCHBIX
B3Beceil. OHa ocylecTsisieTcss myrem NPOMYCKAHUsI YEPE3 CTOYHYIO BOIY
SEKTPUIECKOTO TOKA, BOHHKAIOIIETO MEXIY ITapaMu 3NIEKTPOIOB (XKeJes-
HBIE, CTAIbHbIC, ATIOMHHUEBbIE). B pe3yibTate aneKkTponnsa Boms: obpasy-
10TCA My3bIPbKM Ta3a, NMPEX/E BCETo JIETKOrO BOTOPOLA, a TAKXKE KUCAOpOJa,
KOTOpble 00BOJIaKMBAIOT YACTHYKH B3Beceil u CIOCOOCTBYIOT UX GBICTPOMY
BCILTBITHIO HA TOBEPXHOCTD. DNEKTPOMIOTALHS OCYLIECTBISETCS B 9/eKT-
POMIOTAIIHOHHBIX YCTAHOBKAX.

Koazyaayus — 310 dusnko-xumuveckuit MIPOLIECC YKPYMMHEHUS Meslb-
YAWIIMX KOJIOWIHBIX M AUCIIEPTUPOBAHHBIX YACTHI[ MO ACHCTBHEM CHII
MOJEKYIAPHOTO NPUTAXEHUS. B pesynsrare KOAaryJIupoBaHUsl yCTpaHseTCs
MYTHOCTb Boabl. B kauecTse BELIECTB-KOATrYJSIHTOB NPHUMEHSAIOT ATIOMHU-
HUHconepXallye BellecTsa, xiopun xenesa (II), cynpdar xemesa u Ip.
Koarynsauus ocymecrsnsercs TIOCPEACTBOM IepEMENIMBAHUS BOIbI C KOa-
TYIAHTaMM B KaMepaX, OTKyda BOJA HAmNpasisiercd B OTCTOMHMKM, TIe
XJIOIbsl OTNENAKOTCS OTCTauBaHWeM. HeobxomuMele mis KOaryJIupoBaHUs
MOHBI ATIOMUHHS WIH XeNe3a MHOra MONy4aroT 3JIEKTPOXUMHYECKUM
nyrem. [l1s1 aToro ucnons3yrores CMKOCTH -3JIEKTPONU3EPHI (ITEKTPOKOATry-
JSTOPBI), B KOTOPBHIX pa3MelieHbl 9NEKTPONbl U3 AIIOMMHUS WIM CTAJW.
O6pasyromnecs B npolecce aHOIHOro PacCTBOPEHUSI METAIA MOHBI AJIO-
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MHUHMS WIH XeJie3a OCyLUECTRISA-
10T mpolecc Koarymsiuu. Tak Kak
31eKTpodIOTATOPHL U 3JIEKTPOKO-
arynATopbl MPAKTUYECKHA OLMHA-
KOBBI ITO KOHCTPYKIIWH, MPOLIECCH
aNeKTpodIOTAMHY H IEKTPOKOA- Ry —
TyJISLU¥ MOTYT IIPpOTeKarb B HUX 5
OIHOBPEMEHHO.

CyIHOCTB peazenmHo20 Memo-
da 3aximoyaercs B o6paboTke SN
CTOYHBIX BOJ, XMMHUYECKMMH Be- eed Lt
[IleCTBAMH-peareHTaMH, KOTOpBIC,
BCTYINasl B XUMHUYECKYIO PEaKIIHIo
C pPacTBOPEHHBIMM TOKCHYHBIMH P
NpUMECAMM, 006pa3yloT HETOKCHY-

HBIE WIX HepacTBOPMMEIE COCIM-

Henust. TlocnenHue 3aTeM MOTYT  Pyc. 7.53. KapKacHO-3aChITHOA QBT

GBITh YIATEHB! OTHUM U3 OMHUCAH- 7 _ nomepxusaioiue rpaBHiiiiie Cliok; 2 — pacripe-

HBIX BBIIIE METOHOB yI[aJIeHH;[ JENVTENBHAA CHCTEMa BLICOKOIO COTIPOTHANECHHS, 3—

B3Beceii ¥ OcBeTEHUs BOIbL. BTOT TpyGHaTaZ CHCTEMA JUTT TIONAYM WCKOLHOM H OTECACHEA
ApOMEIBHOM BOJIbI; 4 — Mojiada BO3MYXa; 5 — rpaBuii-

MeTOH, HAXOAMT MPUMEHEHHUE IJIST  urit kapkac; 6 — ImeciaHasd 3achInKa, 7 — fofada Tnpo-

OYMCTKM CTOYHBIX BOJ OT COJIEi MbisHoft Boms; 8 — OTBOX QUIKTPOD

MEeTaJ/UIoB, IIMAaHUOOB, XpOMa,

¢ropunos u 1. 1. Hanpumep, s

yIaNeHWsl LHMAHWIOB UCTIONB3YIOT PasIMIHbIE peareHThI-OKMCIIUTENH, CO-

JepXKalllie aKTUBHbIA XJI0p: XTIOpHas H3BECTD, THIIOXIOPHTEL KaJIbLIUsA WK

HATpus, XIopHas Bofa. JUist OUNCTKHU OT XpoMa (VI) npuMeHSI0T HATPHEBBIE

conu cepHucToi KucaoTs (Na,S0Os, NaHSO;), runpocynsdur Na,S;0s. Lt

OYMCTKH (hTOPCONEPXALIMX BOl MPUMEHSIOT THAPOKCHI KBS (n3BecT-

KOBOE MOJIOKO), XJIOpHI Kamblus. B pesynbrare XMMMYECKOI peakiiuu C

TOKCUYHBIMM coeIMHeHusAMH ¢ropa o6pasyercs IIoXo pacTBOpUMBIi $TO-

pun Kanbiust CaF,, KoTopbiit MOXHO YIQTUTh U3 BOJLBL, HAIpMMep OTCTa-

HMBaHUEM.

Pa3sHOBHMIHOCTHIO PEATEHTHOTO METOMIA SIBJIAETCS MpOLECe Helrpanusa-
LMK cTOYHBIX Bof. COMIacHO AeACTBYIOIMM HOPMATHBHBIM JOKYMEHTaM,
cOpOCHI CTOYHBIX BO B CHCTEMBI KaHATH3ALMH HaceNIEHHBIX ITyHKTOB U B
BOJHBIE OGBEKTHI JOMYCTUMBI TOJIBKO B CITy4asiX, ECITH UMEIOT pH=6,5..8,5.
B ToM ciydae, ecnid pH cTOYHBIX BOX COOTBETCTBYET kucnoit (pH < 6,5)
Wi wenouHoi (pH > 8,5) cpelie, CTOYHBIE BOIBI MOJJIEXAT HelTpaTU3aliH,
TI0J KOTOpOil TIOHHMAIOT CHYDKEHHE KOHLIEHTpALMy B HUX cBoGomHbIX H' -
wix OH -MOHOB 10 YCTAHOBIEHHBIX B YKa3aHHOM HHTEPBATIC sxHayenuii pH.
HeiiTpanu3alus KUCIBIX CTOYHBIX BOJL OCYIIECTRIACTCAH nobaBleHrEM pac-
TBOPMMBIX B BOJIE IUENOYHBIX PEArcHTOB (oKcupa Kajubliusi, THEPOKCHIOB
HATpHUA, KAIbLIMs, MarHusd M ap.). HeiiTpanu3sanust LWEJOYHBX CTOKOB —
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NobaB/IeHHEM MUHEPATBHBIX KUCJIOT — CEPHOM, COISTHOM U Ip. B npouecce
HEHTPAIU3alMK BaXHO JOGABUTH POBHO CTONBKO peareHTa, YToOH ocylle-
CTBUTb HEHTPAIU3ALMIO, HE U3MEHHB TIPH 3TOM IOKA3aTENb pH B nportu-
BOITOJIOXHYIO CTOPOHY. PeareHTHast oyncTKa ocyILecTRIsercs B €MKOCTHIX,
CHaOXEHHBIX YCTPOICTBAMY WS nepeMeInyuBaHmA.

Honoobmennaa owucmxa CTOYHBIX BOA 3aKITIOYAETCS B NPOIyCKaHUH
CTOYHBIX BOI 1€pe3 HOHOOOMEHHBIE CMOJBI, KOTOPhIE MOAPA3AENIAIOTCS HA
KaTMOHHTOBBIC — MMEIOILME [IOABHXHBIE M CIIOCOGHBIE K OOMEHY KATHOHKI
(4awe Bcero Bomopona H*), u aHMOHHTOBBIE — HMEIOIIME TIONBMXHEIE M
CHOCOOHBbIE K 0OMEHY aHHOHBI (Yamie BCero TUOPOKCHIBHYIO rpynimy OHY).
Ipy npoxoxneHun cTouHol Bogkl Yepe3 CMOJIbl TOOBUXHEIE MOHBI CMOJTBI
3aMEHAIOTCS] HA MOHBI COOTBETCTBYIOIIETO 3HAaKa TOKCHYHBIX IPHMECEIL.
Hanpumep, xatuon Tsxenoro Merammra 3ameHseT KaTHOH BOZOpOAA, a
TOKCHYHBII aHHOH oMM MeTtauta — anuod OH, mpoucxomur copbuposa-
HUE TOKCHYHBIX HOHOB cMOJIOH. PereHepaiusa (BoccraHoBeHHe copGupy-
IOIEeH CMOCOOGHOCTH INPH HACHIUEHMH CMOJBI TOKCHYHBIMU HOHaMH)
OCYLICCTBIIIETCS MPOMBIBKOH KUC/IOTOR (KATHOHMTOBAas CMOJIA) WM Iie-
JI0YBI0 (AHMOHUTOBASI cMoa). TIpH 3TOM TOKCHYHBIE MOHBI 3aMeLaTca
COOTBETCTBYIOIMMHU KATHOHAMM wiM aHHoHamu (H*, OH"), a TokcHuHEBIE
NPUMECH BBLIEJLIIOTCA B KOHLIEHTPUPOBAHHOM BHAE KAaK ILEJOYHBIE WIH
KHCIILIE CTOKH, KOTOPBIE B3AMMHO HEHTPATM3YIOTCS M MOJBEPTaloTCs pea-
TeHTHO! OYUCTKE WIH YTHIN3AI[UM.

Buonornueckas oumcTka CTOUHBIX BOX OCHOBAHA Ha CIIOCOBHOCTH MHK-
POOPTaHU3MOB HCII0/Ib30BAaTh PACTBOPEHHBIE M KOJUTOUIHEIE OPTAHHYECKHE
COCIMHCHUS B Ka4YECTBE MCTOYHMKA NUTAHHUS B TIPOLECCAX CBOEH XU3He-
AeATENbHOCTH. IIpU 9TOM opraHuYecKue COeNUHEHNS OKHCISIOTCS 0 BOIBI
M YIIEKHUCIOTO ra3a. BuonorMyeckuM Imyrem OuMINAIOTCH MHOTHME BUIBI
OpraHUYECKUX COEAMHEHH I TOPOACKMX U MPOM3BONCTBEHHBIX CTOYHBIX BOL.
Bakrepuu Haxonsires B akTHBHOM e, NPENCTaBIAIONIEM COBOM TEMHO-KO-
DPHYHEBYIO WK YEPHYIO XKUIKYIO MACCY, O0IaIAI0ILYIO 36 MIMCTHIM 3aIIaXOM.
C GuoNOrNIecKoi TOYKH 3peHHs AKTHBHBIH HII — 3T0 CKOIUIEHHE a3POOHBIX
Gakrepuii B Buze 3ooreneii. Kpome MUKDPOGOB, B HJIe MOTYT IPHCYTCTBOBATh
TpocTefiline (B a3pOTeHKAX), YEPBH, THIMHKH HaCEeKOMBIX, BOAHEBIE KJIELIH
B 6no¢uibTpax. IIpu OYMCTKE MHOIHMX BHIOB CTOYHEIX BOJI, B TOM YHUCJIE
ObITOBBIX, MCHONB3YIOT GaKTepHH pona Pseudomonas — rpamorpuiatens-
HEIE MTATOYKU. :

Buonoruyeckyo ouncrky BEAYT MM B €CTECTBEHHBIX YCIOBUSAX (IONS
OPOLIEHHS, IO DUIBTPALNH, GUONIOTHYECKHE TIPYAB), WIH CIELHATBHBIX
COOPYXEHHUSIX: a9POTEHKAX, BUOPUITBTPax. AIpomenku IPeACTABIAIOT COBOI
OTKDBITLIE Pe3CPBYaphl ¢ CHCTEMON KOPHIOPOB, Yepe3 KOTOPHIE MEIICHHO
[IPOTEKAIOT CTOYHBIE BOMAbI, CMEIIAHHBIE C AKTHBHBIM MJIOM. Bddext
Guonornyeckoit OuMCcTKY obecrednBaeTcs IIOCTOSIHHBIM IepeMeIIMBaHUEM
CTOYHBIX BOI C aKTMBHEIM WJIOM U HENpPEpLIBHON moxayeii BO3[yXa Yepe3
CUCTEMY a3palini a3pOTEHKA. AKTMBHBII WJI 3aTeM OTHEJsIeTCS OT BOABI B
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HEHHA TAKMX IUTACTMACC M MATEPUAIOB YTIAKOBOK, KOTOpBIE IIPU CXHTaHUH
He 06pa30BHBaAH 6B TOKCHYHBIX BCIUECTB, B YACTHOCTH JMOKCHHOB, HJIH
PA3Narajuch B MOYBE IO AEHCTBUEM €CTECTBEHHDIX GHONOIMYECKIIX npo-
LIECCOB.

Ilepepabomxa omxodoe — eancneiiuuii 3man ¢ obecneuenuu besonacno-
cmu. Jcusnedesmeavnocmu, cnocobcmeylowuii 3augume OKpyXcaroueii cpedvt
Om 3GZPRINENUR U COXPAHRIOUWUI RPUPOOHbLe pecypcat.

OTxoHbl, He NomIeXalue nepepaboTke M NaTbHERIIEMY MCIONB30OBA-
HUIO B Ka4ecTBe BTOPHYHBIX PECYPCOB (TepepaGoTka KOTOPBIX CJIOXHA M
9KOHOMMYECKH He BBITONIHA WM KOTOPHIE MMEIOTCS B u36bITKE), Monsep-
TalOTCs 3aXOPOHEHHI0 Ha monurouax. Ilepen 3aXOpPOHEHUEM Ha NOJMUIOHe
OTXOJIBI C BBICOKOMH CTENEHBIO BIAXHOCTH 06€3BOXMBAIOTCS. Ipeccyemeie
OTXO/IbI  LIEIECOOBPA3HO CIPECCOBBIBATh, @ TOPIOYME — CKEYD G LETBIO
CHUXEHHUS UX 00beMa u Maccel. TIpy npeccoBaHUM o6beM OTXOJIOB YMEHb-~
aered B 2...10 pas, a npu cxuranuu — no 50 pas.

CxuraHue B meyax Ha MycOpOCXHTaTeTbHbX 3aBOJAx MOYYHIIO ILUPO-
Ko€ pacrnpocrpaHeHHe. Takue 3aBofisl paboTaloT BO MHOIMX CTpaHax Mupa,
B Mockse, Cankr-Tlerep6ypre. CyecTylommue B HacTosiuee BpEMS CHC-
TEMBI CXUTaHH sl ONTACHBIX OTXOMOB ITO3BOJSIOT TAKXE HCIIONB30BATD TEeIIoTy
CKUranus. HeloctatkoM CXUraHus sSBISIOTCA 3HAYUTETBHO 6oipIIKe 13-
ACPXKHU 110 CPABHEHHIO C BBHIBO3OM HA CBAJIKY, c6pOCOM B MOpe H 3axopo-
HEHMEM B oTpaboraHHble waxTel. OmHAKO TEPMHUYECKHI CIToco6
YHUYTOXCHUsI OTXO/IOB NPEATOYTUTEIbHEE CKITANMPOBAKMSA HX HA CBAKAX
¥ nonuronax. [1pu cxuranuu cymecrsyior Taicke Cepbe3HbIE NMPOGIEMDI,
CBSI3aHHBIE C 06PAa30BaHMEM Ia3006Pa3HBIX TOKCHYHBIX BHI6GpocoB. Myco-
POCKMTarOLIKe 3aBOIBI JODKHBI OBOPYIOBAThCH BBICOK03(DEKTHBHEIMHU
CHUCTEMaMH TIbUIE-, FA300MHCTKH.

Otxons! cxnannpyrotes Ha nonuronax. IToIUroHss OBIBAIOT pasiMyHOro
YPOBHA H KJacca: NMOJHUIOHBI MPENPHATHH, TOPOICKHUE, PETHOHAJILHOTO
3HaveHus. [lonuronsl o6opymyloTes 1is 3aIUTHL OKpYyXaloLlei cpeabl, B
MECTax CKIanMpOBaHHsl BBINONHACTCS TMAPOM3ONAUMA WIS MCKITIOYEHHS
3arpASHEHHs IPYHTOBBIX BOA. Xapakrep 060pyNOBaHUS TOJUIOHA 3ABHCHT
OT TUMA U K/Iacca TOKCUYHOCTH CKIIAAUPYEMBIX OTXOMOB. ITOMHTOHEL oJi-
KHBI pAcIioNaraTbCsi BIAIM OT BOJOOXPAHHBIX 30H M UMETh CaHUTApHO-3a-
WUTHBIE 30HBI. K coxanenuio, B Poccuu 6Gompuas wacrp OTX0J0B
TO-TIDEXXHEMY BBIBO3UTCS HA CBAJIKH, KOTOPHIE AKTUBHO 3arpsI3HAIOT MPH-
POIHYIO cpeny.

TlepepaGoTka u 3axoponenne PATHOAKTHBHBIX OTXOR0B — OJHA U3 HAU-
Gonee CIOXHBIX MPoGieM. Cb6op, nepepabotka u 3aXOpPOHEHUE pafgHOAK-
TMBHLIX OTXONOB OCYIUECTBISETCS OTHENBHO OT APYrMX BHIOB OTXOJIOB.
Tsepable panguoakTUBHbIE OTXO/IBI TAKKE lesecoobpasHo MoABeprarh npec-
COBaHHMIO M CKUrAaHMIO HAa CTIEHUATBHBIX YCTAHOBKAX, 060pyNOBaHHBIX
PANMALUOHHOM 3aIUTON U BHICOKO3(M(DEKTUBHOMN CHCTEMOI OYHCTKH BEH-
TWIALMOHHOrO BO3NYXa M OTXOAAWMX rasos. Ilpu cxkuranmm 85...90 %

8 B-74 225



PAIMOHYKITHIOB JOKANH3YeTCsl B 307¢, OCTATBHBIE YNIARTHBAIOTCA CHCTEMOM
ra300YMCTKHU.

B sepHOM TOIUIMBHOM LIMKJIE 00pasyeTcst 6GoJIBHIOE KONMMYECTBO KU -
KUX paIvMoaKTHBHBIX orxonoB (XKPO). JKunkue oTxonbl IUisi YMEHBIICHUAS
Mx O6BEMa ITOIBEPraloT YNapMBaHMIO, IPH KOTOPOM OCHOBHas Macca
PafMOHYKIHIOB JIOKAIU3YETCS B OCAfKe. Bpemenno XKPO xpaHAT B cne-
LMATBHO OGOPYHOBAHHEIX EMKOCTSIX, @ 3aT€M OTIPABJISIIOT Ha CIICIMATIBHEIC
T1OMUTOHBL. C LIENBI0 HCKITIOUEHMS WM CHIDKEHHS ONACHOCTH 3arpsisHEHIA
TPYHTOBBIX BOJ NpH OKOHYATe/JHHOM 3aXOPOHEHHH XKPO npuMeHAIOT Me-
TOMBI MX OTBEpXAeHUS. OTXONBI IEMEHTHPYIOT C o6pa3oBaHKHeM LIEMEHTHOTO
KaMH$1, GUTYMUPYIOT, OCTEKJIOBBIBAIOT, BKITIOYAIOT OCTEKTIOBAHHMIE OTXOIEI
B METAUTMYECKYIO MaTpHILY.

[leMeHTHPOBaHHE — CaMbli IPOCTOH METOJI, OXHAKO 3aKPEILICHNE pa-
JMOHYKIMIIOB B IIEMEHTHOM KaMHe HeJIOCTaTOYHO HAlIEXHO, PATMOHYKITUIIBI
BBHIMBIBAIOTCSI, KAMEHb CO BPEMEHEM MOXET paspyLINTBCA. ButyMupoBaHHe
oGecrieyBaeT HANEXHOE 3aKpeIUieHHe PAIMOHYKIMIOB, HO MpH BBICOKOIA
AKTHBHOCTH OTXOIOB BbIIE/SETCs GONBIIOe KOIMYECTBO TEILIOTH pAIHOaK-~
THBHOTO pacrajia, ¥ GUTYMHBIH 60K MOXET pacILIaBUTHCSH (TeMnieparypa
rasnennst 6utyma 130°C). OcrexioBanue — Haubosnee HageXHBIA, HO U
caMsiit oporoif MeToxl. [1is BBICOKOAKTHBHbIX OTXON0B TIPUMEHSIOT METON
BKTIOYeHMS OCTEKIIOBAHHBIX OTXO/IOB B META/UIMYECKYIO MATPUILY . Jlna aToro
W3 CTEKIISIHHOM Macchl, MOJy4eHHO! Ha OCHOBE XKPO, nony4yaioT CTeKIIH-
Hbie IIAPUKY C 3aKPETUIEHHBIMM B HUX PATMOHYKIMIAMH, 3ACEINAI0T X B
MATpHIly BMECTE C JIETKOIUIABKMM CIUIaBOM Ha OCHOBE CBHHIIA, 3aTEM
eMKOCTb HArpeBaloT, METAUI pacIUIaBisieTcss W CTeKISHHBIC WApUKHA 33-
KpEIUIAIOTCS B METAUTHYECKOH MaTpuLe.

3axopoHeHNe PaIHOAKTHBHBIX OTXOIOB OCYIIECTBISIOT B MOTHILHUKAX
B reoOrHYecKux (opMaimsaX. MOrwIBHUKM MOTYT 060pynoBarbes B 1o-
BEPXHOCTHBIX CJIOAX TIOYBBI, B MACCHBaX KaMeHHOH cofH (4acTo CIIONB3YIOT
0TpaGoTaHHBIE COMTHBIE MIAXTHI), KPUCTATHYECKHX TOPHBIX nopoaax. OHK
JIOJDKHBI PACIIONIAraThesl B MECTaX, He MOBEPXEHHBIX HABONHCHUIM, celsiM,
OITON3HAM, B ceiicMUUeCcKH Ge30MacHbIX paifoHax, Iae HeT 6JIM3KO0 TPYHTO-
BBIX BOJ. JI0 HACTOSNIEr0 BPEMEHH BOMPOCH YTIIM3ALMK K 3aXOPOHECHMA
PaIMOAKTHBHBIX OTXONOB MOJHOCTBIO HE PELICHDL.

Yrram3anus npudopos, [IBOM, nevaTHbIX nNaT. IMpubopsl 1 MeYaTHBIE
TUIaThl COAEPXAT HE TOJNBKO MHOTO OYeHb EHHBIX MAarepHajloB (3onoto,
cepeGpo, peaKue METAUTEI), HO U MHOTO TOKCHYHBIX BEILECTB, HaNnpUMeED
TSDKETbIX METAUTOB. B cocTaBbl IUIACTMAcC M MEYAaTHBIX IUIAT BBOMAT
3aMeUIATENIY TOPEHHs NIpH Neperpese Ha OCHOBE Xiopa u 6GpoMa, KoTophIe
MoryT o6pa3oBHBaTh MpPH TOPEHUH Ype3BBIYAfHO ONacHble JUOKCHHBI.
MocaexHrMy TpeGOBAHUSIMU 110 6€30MIaCHOCTH T19BM npefycMarpuBaercs
MCKITIOYEHUE 3aMeUTHTeNel TOpeHHs] Ha OCHOBE TOKCHYHBIX KOMIIOHEHTOB,
U3rOTOBJEHME IEMEHTOB KOHCTPYKIIWiA M3 YUCTHIX IUIACTMACC 6e3 no6aBKH
KpacuTesieil, MUHHMU3AIHs COCTaBa NMPUMEHAEMBIX IUTACTMAcC JIpyTHX
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MarepuanoB. Bee aTi TpeGoBaHysa HanparIeHsI Ha YIpOLIEHHE HaTbHEeHIIIeH
NepepaboTKU U YTHIM3ALMH CHATHIX C akcIutyarauun I1I9BM.

Iepepa6oTKa OTXOHOB 3MEKTPOHHOM NMPOMBIILTEHHOCTH OCYHIECTBIIA-
C€TCS MyTCM PasieNeHUs] Ha OTHAENBbHbBIE OJHOPOXHBIE KOMIIOHEHTbI, Bbile-
JICHHS] XUMUYECKUMH METONaMU LIEHHBIX IJIS JATbHEHIIEro HCIONb30BAHUS
KOMIIOHCHTOB, HANPaBJIEHHs MX [UIS MMOBTOPHOTO UCIIONb30BAHUSL.

Manoorxonmnie u pecypcocGeperaomue TeXHOIOHH. PapukansHoe pe-
LIeHHe NPo6JIeM 3alUTHl OT NPOMBIUUIEHHBIX OTXONOB BO3MOXHO npu
IUNPOKOM BHEIPEHHUH MANOOTXOAHBIX TEXHONOTHA. YacTo MCHONB3YIOT
TIOHATHE «OE30TXOOHAA TEXHOMOIUS». DTo HEBEpHEI TEPMMH, TaK Kak
0€30TXOXHBIX TEXHOIOTHIl He cymectsyer. [lon MatooTxomnHoi TexHOIOrHEI
TTOHUMACTCSA TaKast TEXHONIOTHS, IIPH KOTOPO#i PALIHOHAILHO HCTIONB3YIOTCS
BCE KOMIIOHEHTHI CHIPBS ¥ S3HEPTHM B 3aMKHYTOM LMKJIE, T. €. MUHMMH3H-
PYIOTCA HCIIONB30BaHHE TEPBUYHBIX TPMPOIHBIX PECYPCOB M 06pasyioLmecs
oTxXonbl. MaoOoTXOqHBIE TEXHOMOTHH TOKHBL NpelycCMaTpUBAaTh CHIDKCHHUE
MAaTepHAIOEMKOCTH H3NEIUI; MCNONb30BAHHE 3aMKHYTHIX IIMKIOB BOJIO-
CHAOXEHUs NPEeNPUATHIA, TIPH KOTOPbIX OYHIIIEHHbIE CTOYHBIE BOIBI BHOBb
HaTIpaBJIAI0TCS B IIPOU3BOACTBO; 06pasyIolMecs: OTXONbI WIH YJIOBIEHHbIE
Fa300YMCTKOM BEILECTBA JXODKHBI BHOBb HCITOJIb30BATHCS NpY ITONyYeHHU
ApYIUX M31€ui U ToBapoB. Hanpumep, yrosneHHsIe ancopbepamu pacTBo-
PUTEIN IIpH PETEHEPALUM BHOBb HANPABIAIOT B NMPOM3BOJACTBO, U3 YJIOB-
JIEHHOTO CKpyOGepaMM AMOKCHIA cepbl MONYYAIOT TOBApHYI0 CEPHYIO
KUCJIOTY WX YUCTYIO Cepy.



PA3IEJ II1

3ALIMTA HACEJIEHAA 1 TEPPUTOPUN
B YPE3BBIUAWHBIX CUTYALIUSAX

TJIABA 8

OBIIIUE CBEJEHHA O YPE3BBIYAMHBIX CUTYAITUAX.
KJIACCU®UKAIINA YC

IMpu obecriedeHHMH DE30NACHOCTH KU3HENeATeIbHOCTH YEIoBeKa BaX-
Hoe 3HAYeHWe MMEIOT: MPO(IIAKTHKA, POTHO3UPOBAHUE JTUKBUAALMS
MocJIeCTBHIl Ype3BbMAaiHbBIX curyauuit (4C).

Ypespbualinas CHTYauHs# — cocmosiHue, npU KOMopoM 6
pe3ynbmame 603HUKHOGEHUS UCMOHHUKG ype3abuatinoll cumyayuil Ha obsexme,
onpedeneHHOU meppumopuy Uy aKeamopuu HAPYUWIAIOMCSL HOPMAAbHbIE YCAOEUA
eusHu U OesmeavHocmu atodeil, 603HUKAeM y2po3a Ux HCUSHU U 300po8bo,
HaHoCUMCS yujep6 umyuiecmey Haceserus, HAPOOHOMY X03AUCMEY U OKpYXCa-
roweli npupodrol cpeoe.

Tlo ucmouruUKOM 4pe3ebHalinoli cumyayul TOHAMAIOT OTIAaCHOS IIPUPOI-
Hoe SBJIeHIe, OTTACHOe TEXHOTEHHOE MPOUCIIECTBAE (aBapui0) WM LIUPOKO
pPACTIPOCTPAHEHHYIO MHPEKIMOHHYIO GoJie3Hb JIIOfEl, CETBCKOXO3SMCTBEH-
HBIX XUBOTHBIX 1 pacTeHuil. MCTOYHNKOM ype3BbIYaHOM CUTyallMH MOXET
GBITH ¥ TIPUMEHEHUE COBPEMEHHBIX CPEACTB TMOPAXEHUA IpU BEACHUU
soennbix neictpuit (TOCT P22.0.02.94).

YpespblyaifHble CUTYaLH MOTYT OBITh KJIacCHGOUIIMPOBAHBE 110 3HATM-
TeNbHOMY YHCIY IIPU3HAKOB. Tak, o IPOUCXOXKIEHHUIO YC MoxHoO nmoapas-
[AeNATh HAa CHUTyallM¥ TeXHOTEHHOIO, AHTPONOTEHHOTO M TPUPOLHOTO
xapaktepa. YC MOXHO kiaccupUIMpOBaTh MO TUIAM W BUIAM. coOBITHH,
JNeXamX B OCHOBE STHX CUTYaLMil, 1o MacluTaby pacIpoCTpaHeHus, 1o
CJIOXKHOCTH OOCTaHOBKM (HampHUMep, TaK K1accuPUIUPYIOT KPYITHBIE 110~
Xapsl), N0 TSKECTH TNOC/IeNCTBUM..

B ocHoBy K1accuduKanuy (YTBEpXKIEHO TipaBUTENbCTBOM Poccuiickor
@enepaliiii MOCTAHOBIECHUEM Ne 1094 ot 13.09.96) monoxeHb! MaciITabst
YC. KiaccuduKalMOHHbIE IPU3HAKH ONPENe/IgIoTCs KOJIMYECTBOM IIOCTPA-
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AaBIUHUX JIOAEH WIH JIONeH, Y KOTOPBIX HAPYIIEHHI YCIOBHUS XU3HEAESTE b~
HOCTH PasMEpPOM MaTepHANTbHOTO yliep6a 1 pa3MepaMHu 30H pacipocTpaHe-
HUs Mopaxapouux ¢akropos. YC noapasmensioTcs Ha JIOKambHEIE,
MECTHBIC, TEPPUTOPHANbHBIE, PETUOHANbHBIE, delepatbHble U TPaHCTpa-
HUYHEIE.

K n0Kxanbroli oTHOCHTCS YpesBrIYaiiHas CHTYALHS, B pe3yJipTare KoTopoit
nocrpanano He 6onee 10 yen., 1160 HAPYUIEHBI YCIOBUS XHU3HEIEATEIbHO-
cti He Gonee 100 yes., mGo MatepuanbHbIi yiepb cocTasisieT He Gonee
1 ThiC. MUHMMAJBHBIX Pa3MepPOB OILIATHI TPYJA HA JEHb BO3HUKHOBEHHS
Ype3BbIYAHOW CHTYallMH M 30HA YPE3BLIYANHON CHTYaLIUH HEe BBHIXOMHUT 34
Hpenenbl TEpPUTOPHU 06BEKTA MPOU3BOACTBEHHOIO WJIM COITHANBHOTO Ha-
3HAYEHH .

K mecmnuoil oTHOCHTCS Ype3BbIYaiiHas CUTyalus, B pe3y/IbTare KOTOpo#
nocrpanano cpeiwe 10, Ho He Gomee 50 wen., nM6O HapylIEHHI YCIOBUS
Xu3HenesTeNpHOCTH cBbiile- 100, Ho He Gonee 300 yen., nu6o mMarepuaib-
HBI yIIepd cocTaBisieT CBHILIE | THIC., HO He 6ojlee 5 THIC. MUHMMAUIBHBIX
Pa3MEpOB OILUIATHI TPYAA HA IEHb BO3HUKHOBEHHUS YPE3BBIYARHOM CUTYaLIUH,
Y 30HA YpEe3BbIYAHHOM CHUTyallMM He BBIXOAMT 33 NpEAeabl HACENCHHOTO
IIYHKTa, Topoja, paiioHa.

K meppumopuansnoii otHocutcs UC, B peaynbrare KOTOPOU nocTpasano
ot 50 o 500 yer., 6o MaTepHaTBbHBLA YiLEp6 cOCTABKI OT S ThIC. 10 0,5 MJIH.
MHUHHUMAJIBHBIX Pa3MEPOB OILIAThI TPYAd, X 30HA Ype3BbMAHHON cuTyauvu
He BBIXOAMT 3a nmpenennl cybbekra Poccuiickoit ®enepanum.

K peeuonassnoii n gedepassnoii coorserctBenno otHocarcss UC, B
pesynbprare KoTtopoit nmocrpagano ot 5 mo 500 u ceemme 500 yen., nu6o
HapylIeHbI YCIOBHS Xu3HenesrensHoctd or 500 1o 1000 u cebiure 1000 yerr.,
160 MarepuaibHBIN yiuep6 cocrasisier ot 0,5 10 5 MJIH. M CBBIILE 5 MIIH.
MMHHUMAIBHBIX Pa3MePOB OILIATHI TPYJa, U 30HA YPEe3BBHIYAWHON CHTYallMK
OXBATBIBAET TEPPUTOPHHU IBYX CYObeKTOB PO Win BEIXOLMT 33 MX NpENeLl.

K mpancepanuunoii otHocuTCs YpesBbIaiiHas cUTyalus, MopaxaoLune
¢axTOphbl KOTOpO# BEIXOAAT 3a nmpeaenst PO win YC, KoTopas mpousolwa
3a py6exXoM M 3aTparuBaer Teppurtopuio PO.

UpesBbryaiiHble CUTYaLlMH, B TOM YKMCJe aBapi¥ Ha MPOMbBIILIEHHbIX
00BeKTax B CBOEM DasBUTHH MPOXOISAT MATb YCIOBHBIX THIIOBBIX (as:

— TIepBasi — HAKOIUIEHHE OTKJIOHEHWIA OT HOPMAIBHOTO COCTOSIHMS
WIY Tpoliecca;

— BTOpasi — MHHUMMPOBAHKE Ype3BbIYalfHOTO COOBITHS (aBapHu, Ka-
TacTpobl Wi CTUXMIHOTO GencTBus). B niepron aBapuu Ha mpousBozcTse
NPEANPUATHE WM €T0 YacTh IMEPEXONAT B HECTAOMABHOE COCTOSHHE, KOTA
nosiseTca GaKTop HEYCTONYUBOCTH. DTOT MEPUOH, MOXHO HA3BaTh «aBa-
PHHON cuTyalMed» — apapusi elie He IPOM3OUUIA, HO IPEANOCHUIKH
HaMLo. B 310T n1epuon B psifie ciTyyaes ele MOXET CyHIECTBOBATh peaibHas
BO3MOXHOCTb JIM6O €€ NpeIoTBPaTUTh, TGO CYIIECTBEHHO YMEHBIUUTH e
MaciTabbI;

— TPETh — IPOLIECC YPE3BLIYaiHOTO COOBITHS, BO BpeMst KOTOPOro
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IIPOMCXOIMT HEMOCPEACTBEHHOE BO3NEHCTBHE HA JIIOAEiH, OOBEKTH H IpH-
POIHYIO Cpelly TIEpBHYHBIX TTopaxaioumx dakropos. B neprox apapun Ha
HPOU3BONCTBE TIPOUCXOOMT BHICBOOOXJEHWE SHEPTMH, BEILECTBA; Takas
aBapHsi MOXET HOCHUTh Pa3pyLUMTENILHBINA XapakTep;

— yeTBepTas — BHIXOJ aBAPUH 3a NpeEIesbl TEPPUTOPUM MPEATIPUATHS
1 JeiiCTBME OCTATOYHBIX (PaKTOPOB NMOPAXKEHMS;

— msTas — JMKBUOAIMSA TOCAeICTBHI aBapuu WIN CTHXMAHOro Gen-
CTBUS, TIPOBEIEHME CrAacaTeNIbHBIX paboT B oyare aBapud WiH B paioHe
CTHXHIHOrO GeICTRUS 1 B IIPUMBIKAIOILUX K OOBEKTY MOCTPaNaBLINX 30HAX.

B Hacrosiiee BpeMs! CYIIECTBYIOT IBa OCHOBHBIX HAllpaBIeHUA MHUHH-
MM3aIMK PUCKA BO3HMKHOBeHMs ¥ nocnencTsuit YC Ha NMpOMBIIIEHHBIX
obObekrax. IlepBoe HanmpamieHHe 3aKITI0YaeTcsd B pa3paboTKe TEXHHIECKUX
¥1 OpraHM3aIIMOHHBIX MEPOTIPHSATHUH, CHIXKAIOIIMX BEPOATHOCTb peaiu3aliii
OIMaCHOTO MOpaXaloLIero HOTeHHaNa COBPEMEHHBIX TEXHUYECKHX CHCTEM.
B paMKax 3TOrO HArpaBJeHUsi TEXHUYECKHE CHCTEMBI H OOBEKTBI cHaOxa-
J0TCSl PAa3TAYHBIMK 3aIUTHBIMM YCTPOMCTBAMM — CPENCTBAMH B3PbIBO- 1
TI0XXKAapO3aILUTEL TEXHOIOTHYECKOro 060pyNOBaHMsl, JNIEKTPO- U MONHUE3a-
UIMTHI, JOKAIM3AIMHA U TYIIEHUs MOXapoB H T. 1.

Bropoe HampaBlIeHHWE 3aKIIOYAETCS B MOArOTOBKE 0ODBEKTa, obcIyXu-
BAIOLLETO IEPCOHANA, CTYX6 rpaXaaHcKol 0OOpPOHBI M HAaceNeHHs K JIeH-
ctBusiM B ycnoBusax UC. OcHOBoM BTOpPOTO HampaBJeHHWsS SABISAETCS
dbopMmupoBanue TwiaHoB aeictBuit B YC, cosznaHne KOTOPBIX HEBO3MOXHO
6e3 HeTATbHON pa3paboTKH ClIEHApPUEB BO3MOXHBIX aBapvid U Karactpod
Ha KOHKDETHBIX IPOMBILLTEHHBIX 06bekTax. [l pa3spaboTKU TaKoro pona
ClieHapueB HeoOXOMMMO PACTIoNararh SKCIEPUMEHTAIBHBIMU U CTATHCTH-
YeCKMMM JaHHBIMH 10 PU3NYECKNM U XUMWYECKUM SIBJICHUSIM, COCTABIIA-
JOIIMM BO3MOXHYIO aBapHi0. Heo6xoquMo yMeTh [IpOrHO3UPOBATh pasMephbl
M CTelleHb MOpPaXeHHs O6BEKTa TPH BO3MOXHOM BO3NEHCTBAM HA HEro
Pa3IMYHBIX BUAOB MOPAXAIOUIMX (HaKTOPOB.

C uesblo OCYLIECTRIEHHUS] KOHTPOJIS 32 COOMIONCHHEM MEp 6e3onacHo-

CTH, OLIEHKH JOCTATOYHOCTH U 3¢ PEKTHBHOCTU MEPOTIPUATHUH 110 TIPEIYTI-
PEXIEHUIO U JMKBHIALMU YPe3BBMAHHBIX CUTYAaUMd Ha MPOMBIIUIEHHBIX
o6bexTax IpasurensctBo PP nmocranosnenuem ot 1 uionsa 1995 r. Ne 675
«O [exTapaluy 6e30acHOCTH ITpOMbILUIEHHOro obbekTa PM» BBENO WA
NPEANPUATHIA, YIPEXNEHUH, OpraHu3aliuii ¥ APYTHX IOPUANIECKUX JIMLI BCEX
¢dopM cOGCTBEHHOCTH, UMEIOLINX B CBOEM COCTaBe MPOM3BOACTBA MOBbI-
LLIEHHOM OMACHOCTH, 00S3aTeNIbHYIO pa3paboTKy 0exaapayuu npOMbIULAEHHOU
be3onacrnocmu.

Mpuxasom MUC Poccuu u TocroprexHansopa Poccun or 4 anpernst 1996 r.
Ne 222/59 Benen B neiictaue «[lopsizok paspaboTku nexiapauuu 6esomnac-
HOCTH IIpOMBIIIIEHHOTo 06bekTa Poccuiickoit ®enepamnu». exnapanus
6€30MaCHOCTHY IIPOMBILIIEHHOTO OOBEKTa ABISAETCH HOKYMEHTOM, B KOTOPOM
OTPaXEHBI XapaKTep M MaclITaGbl ONACHOCTEH Ha POMBIILIEHHOM 00BEKTe
¥ BbIPAaGOTAHHBIE MEPOTIPUATHS MO OBECIeYEHHIO TTPOMBILLTEHHOH 6e3-
OMAacHOCTH M TFOTOBHOCTH K IEHCTBUAM B TEXHOTCHHBIX YpE3BBIYaNHBIX
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cutyauusx. Jleknapauusi paspabGaTeBaeTcs Kak JUlst NeHCTBYIOIIMX, TAK M
TSl TPOEKTUPYEMBIX TIPENTIPUATHIA.

Kak utorosblit 1oOKyMeHT nexiapaLus 6e30MacHOCTH BKIIOYAET cieny-
oune pasgensl: obuas uHdopMamus o6 o6bEKTe, aHATH3 ONACHOCTU
NPOMBILIEHHOTO 00BeKTa; obecreyeHHe TOTOBHOCTH NpPOMBILLIEHHOTO
OOBEKTa K JIOKATU3ALHMH U JTUKBUIALMH YPEe3BHYANHbIX CUTYallUii; MaTe-
pyvabl 1o MHGOPMUPOBAHHUIO OGIIECTBEHHOCTH M TIPWIOXKEHHS, BKITIOYA-
IOUIMEe CUTYallMOHHBIN IUIaH 06beKTa M HHGOPMAIIMOHHEIH JIKCT.

Hexapauns 6e30nacHOCTH NPOMBILUIEHHOTO 06BEKTa ¢ 0coB0 onac-
HbIMH TTPOU3BOZCTBAMM SIBJISIETCS O0SA3aTENbHBIM JOKYMEHTOM, KOTOPBIi
pa3pabarbiBaeTcs OpraHu3alliell cOGCTBEHHBIMM CHIAMH (WK OpraHmusa-
UMEH, UMeEoNel JTHUEH3MI0 Ha TakoH BHI paboT) U TpeAcTaBIdeTCS B
opranbl ['ocroprexHansopa Poccun npu nosnyueHuu (MpoIeHNH) IMLIEH3UU
Ha OCYIIECTB/IEHHE MPOMBIIIEHHON! AEATENBHOCTH, CBI3aHHOH C IOBHI-
III€HHO¥ OIaCHOCTHIO IIPOM3BOLCTBA.

IJIABA 9

YPE3BBIYATHBIE CUTYAIIUA MAPHOTO BPEMEHH
ITPUPOTHOI'O 1 TEXHOTEHHOI'O XAPAKTEPA

9.1. TEXHOI'EHHBIE ABAPIA

B GonblunHCTBE ClydyaeB TEXHOTEHHBIE aBAPUM CBA3AHBI C HEKOHTPO-
JIUPYEMBIM, CAMOIIPOU3BOJIBHBIM BBIXOJIOM B OKDYXAIOIIEE MPOCTPAHCTBO
BEIIECTBA /WM 3HepruH. CaMONpPOU3BOIBHOE BHICBOBOXIEHHE SHEPTHU
NPUBOIUT K NPOMBILUIEHHEIM B3PbIBAM, @ BELLECTBAa — K B3PBIBAM, ITOXa-
paM ¥ XUMHYECKOMY 3arpsi3HEHHIO OKPYXKAIOLIEH Cpembl.

9.1.1. IIpomMbinLieHNbIe B3PbIBDI

B 3 p b8 — npouecc 6oicmpozo neynpaensemozo uzuneckozo uru xumu-
4eCK020 NpeépaujeHus cucmembl, cOnpoBONCOGIOUMUIC nepexodom ee nomen-
KUQAbHOU 3Hepeuu 6 mexanuweckyro pabomy. MexaHudyeckas pabora,
coBepliaemasi pU B3pbiBe, 00yClOBIEHA OBICTPBIM pAaCIIMPEHHEM Ta30B
WK NapoB HE3aBUCUMO OT TOTO, CYIUECTBOBAIM JIM OHHM IO B3phIBa WIA
00pa3oBaTMCch BO BpeMsl B3pblBa. B OCHOBE B3pBIBHOTO mpolecca MOTYT
NeXaTb Kak (usnyeckue (paspylleHHe cOocya CO CXAThIM ra3oM WM C
NEPETPETON XUAKOCTBIO), TAK M XUMHUYECKHE MPEeBpalleHUs (IETOHALMS
KOHACHCHPOBAHHOTO B3PHIBYATOIO BEINECTBA, OHICTPOE CropaHHE ra3oBOro
obnaka). CaMbIM CYIIECTBEHHBIM MPU3HAKOM B3pHIBA SABISETCS PE3KHUi
CKaveK IaBJIeHUs B cpefie, o6ycoBnuBaoLnil o6pa3oBaHue yIapHOii BOJI-
HBI, PACHPOCTPAHSIOUIENCS] HA HEKOTOPOE PACCTOSTHHE OT MECTA B3phIBa.

TTpu xumuneckux 63pbiéax B3prIBYATHIE BEIIECTBA MOTYT OBITh TBEPIBIMH,
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I bBnmxHas 3o0Ha I HanwHas 30Ha

Puc. 9.1. Cxema BoMHOOOpPa30BaHUsA 1IPH BO3IYLIHOM B3pbiBE:

9 — anuueHTp B3pbiBa; JT— GpoHT nanaolled BOJHB, O — GPOHT OTpaxeHHOH BONHEL, [ — pOHT
rosioBHO# BONHBI; T — TpaeKTOpHs TPOHHOM TOUKH

XUAKUMHM, ra3oo0pasHbIMH, a TAKXKe a’pOB3BECSIMU TOPIOYMX BEILECTB
(KMIOKUX W TBEPIbIX) B OKUCIMTENHHOM cpene (dacto B Bo3nyxe). Teepabie
M KUIKHE B3pbIBYAThle BEleCTBa B OONBIIMHCTBE CIydaeB OTHOCATCHA K
KJ1accy KOHJEHCUpPOBaHHBIX B3pbiBYaThix BelecTB (BB). Ipn uHuumMupo-
BAHUM B3pEIBA B 3THX BEIECTBAX C OMPOMHOM CKOPOCTHIO ITPOTEKAIOT
3K30TEPMHUYECKHE OKUCTUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIIMK UM Peak-
LIMM TEPMUYECKOTO Pa3IOXEHHsI C BbLIEIEHUEM TEIUTOBOM 3Hepruu. I'aszo-
06pa3Hble B3pHIBYATHIE BEILECTBA NMPEACTABISIIOT COOO0H FOMOTEHHBIE CMECH
ropioyKx razos (mapoB) ¢ Ta3000pa3sHBIMU OKHMCIUTENAMUA — BO3NYXOM,
KHCIIOPOIOM, XJIOPOM U JIp. B3phIBoonacHbie a3pOB3BECH COCTOAT U3 MeJI-
KONVUCIIEPCHBIX YACTHUII TOPIOYUX XUAKOCTEHN (TYMaHOB) WM TBepIbIX Be-
wecTB (MbUIEH) B OKUCTUTENBHON cpejfie, Yalle BCEro B BO3MyXe.

QDu3auueckuil 63pbi6 Yallle BCErO CBS3aH C HEKOHTPOIUPYEMBIM BBICBO-
BOXIEHHEM NOTEHIIMATLHON SHEPTUH CXKATHIX TA30B U3 3AMKHYTHIX 00bEMOB
MallKH ¥ annapatoB. Cuia B3phIBa CXATOrO MM CXUXKEHHOTO 1a3d 3aBUCUT
OT BHYTPEHHEro OaBJIE€HUs], a Pa3spylIeHUS BBI3BIBAIOTCS YIAPHOW BONHOMN
OT paclmpsiolerocs rasa (rmapa) ¥ OCKOJKaMU pa3opBaBIUEToCsl pesep-
Byapa.

[MapaMeTpamu, onpefensiOIIMMU MOLHOCTb B3phbIBa, SB/SIIOTCA JHEp-
THSl B3pbIBA W CKOPOCThb €€ BBIIEJIEHWsl. SHEPrysl B3phIBA OIPENENACTCS
(PU3NKO-XHUMUYECKUMH NMPEBPALICHUSIMH, TPOTEKAIOLUMMU IIPU PA3TUYHBIX
THIIAX B3pbIBOB. I MMapora3oBeiX Cpell SHEPTHIO B3pHIBA ONPEREHSIOT 10
TETUIOTE CrOpPaHUsl rOpOYMX BEUIECTB B CMECH C BO3AYXOM; KOHIEHCUPO-
BaHHbLIX BB — 1o Tennotre, BuIIENAIOUIEHCS MPU UX AETOHAUMH (peaKkLuu
pa3ioxeHus); npu (HU3MUECKUX B3PbIBAX CHCTEM CO CXATBIMU TraszaMu U
NeperpeThiMU XUAKOCTAMM — MO SHEPrUd aanabaTHYecKoro pacuIMpeHus
MApOra3oBbIX Cpell ¥ MeperpeBa XUIKOCTH.
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B Npoun3BONCTBEHHBIX YCIOBHMAX

BO3MOXHBHI CJIEAYIOLIUE OCHOBHBIE
BUIBI B3pBIBOB. CBOOOXHEII BO3IYIL - ;B
4

o —

HBIi, HA3EMHBIiA, B3pBIB B Hemocpen- . sMy.
CTBEHHO# OJM30CTH OT obbekTa, a 17L 2 ’{ \ 5\
TaKXKe B3PLIB BHYTPH 00BeKTa (1po- é’

H3BOACTBEHHOTO COOPYXEHHS). / B T

Ilpu eo3dywnom e3pwee yaapuas
cdepuueckaa BoiaHa (puc. 9.1) mo- Puc. 9.2. BomoBast KapTHHa NpH Ha3eMHOM
CTUTaeT 3eMHOM MOBEPXHOCTH U OT- “oPHBe
paxaetrcss ot Hee. Ha HexoTopoM
PAcCTOSIHUM OT 3MUIEHTPA B3pbIBa (ITPOEKIMY UEHTPA B3PHIBA Ha 3€MHYIO
HOBEPXHOCTb) (DPOHT OTpaXeHHON BOJIHEI CIMBAeTCs ¢ (PpOHTOM MaKalo-
e, BcleNcTBUe dero obpasyeTcss TaK HasbIBaeMas T'OJIOBHAsd BOJIHA C
BEPTUKATBHBIM (PPOHTOM, PACIPOCTPAHSIIOHIAACS OT IIMHIEHTPA BAOIb 3€M-
HOM MOBEPXHOCTH.

Xapakrep BO3IYIIHON YIApHOW BOJIHBI TIpH HazemHoli é3pbige (3a mpe-
JeaMud BOPOHKHM) (pHc. 9.2) COOTBETCTBYET JajibHEH 30HE BO3AYLIHOIO
B3pbIBa. TakuM oOpa3oM, KaK INpH BO3MYIIHOM, TaK M IpPH HA3EMHOM
B3pBIBAX OOBIYHO pacCMATPUBAIOT BO3MYHIHYIO YAAPHYIO BOJIHY, pacIipocT-
PAHAIOUIYIOCS OT SIULEHTPA ¢ BEPTUKAIBHBIM (DPOHTOM.

ITpn noaxozne ynapHOii BOJHEI K IIPErpaje OHa OTpaXaeTcs M MPOUCXOo-
JUT TOPMOXEHUE Mace IBUXYILIETOCHA BO3MyXa, YTO MPHUBOIMT K IIOBHIILIEHHIO
U36BITOYHOrO AABIECHUS B 2...8 pas.

ITocne HayasbHOrO B3aMMOAEHCTBUS C Mperpanoii (IpernsaTcTBHEM)
yAapHasl BOJHA Ha4YMHAeT ero o0TekaTh M IMOJ JeiCTBHE NaBJICHUS YXe
MoNajnalnT GOKOBbIE W THUIBHBEIE TOBEPXHOCTH Iperpaasl. OHa Kak Obl
OKa3bIBAeTCsl B CKATOM COCTOSSHMHM CO BCEX CTOPOH, OJHAaKO HauboJjbliee
JaBleHUEe OKa3bIBaeTcsl Ha (DpOHTAIBHYIO YACTh MpengTcTBHd. O0TeKaHue
yOapHO# BOJIHOHM IUIOCKOTO NPENATCTBMS ITOKa3aHo Ha puc. 9.3.

KareropupoBaHue TeXHOJOTHYECKUX OGBEKTOB IO B3pPBIBOONACHOCTH
MIPOU3BOAMTCA IO 3HAYEHHUAM mokxasatesieil O, u W. OTHOCHUTEIBHBIA
JHEpreTUYeCKUi TMOTEHIIUAN B3PHIBOOIIACHOCTH TEXHOJOTMYECKOTro GJIoKa
(obopynopanus) G, = (16,534)" E'7.

DHepreTMYeCcKnii SKBUBAJICHT B3pbiBa TpoTia W= E/4520 kr, tne E —
NOHAst SHEPrUsi B3pHIBA.

ITo 5TuM MoKa3zarenssM TeXHOJornyecKkue 0ObeKTH MOAPA3AEIdIOTCA Ha
TPU KATEropHu:

Kateropus (1 W, xr
B3PLIBOONACHOCTH
I > 37 > 5000
11 27..37 2000...5000
1 <27 < 2000
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2 \0_7 1 4. B 3aBHCHMOCTH OT KaTe-
\ ropuy B3pHIBOONACHOCTH

1 JeHACTBYIOIUMMH HOPMaMH

-1 YCTaHABIUBAIOTCS ONpene-

JICHHBIC OTPAHWYCHHS U Ha-
3HAYAITCA MEpPONPHUATHUSA

a) Uit obecrieyeHnusi B3pPHIBO-
. | | 6Ge3omacHoOCTH.
] Bspue snympu obsexma
™ = -1 V= '} XapaKTepu3yercsi TeM, 4YTO
— — - K7 Harpy3ka Bo3leiicTByer Ha
1. X I ) ! 1Y) | obbexT u3HyTpH. I1pu B3phi-
W BE CMECH BHYTPH OOBEKTa,
6) 3aMIOJIHEHHOTO YacTHYHO,
Puc. 9.3. BaauMoneicTBYe BO3IYILHOMA yaapHo# Bomubl  HA MOCNIEACTBHSA B3phiBa Oy-
€ TUTOCKMM MPETLITCTBHEM: JIeT BIMATh MECTOIONIOXE-

a — Bui cGoky; 6 - B cepxy; /— gpont BYB; 2—samix- Hye B3PBIBOOIIACHOIO 00-
permst Jaka. B obweM ciyyae mo-

cnencrBusa (cM. HITB 105—
95) B3pHIBOB BHYTPH NMOMELIEHUsI BO MHOTOM GYIyT ONpeneaTbcs MaKCH-
MaJIbHO BO3MOXHBIM U3OBITOYHBIM JABIIEHUEM B3phIBA Ap, pacieT KOTOPOro
BO3MOXHO NPOU3BOIUTSH MO CIAEAYIOUIEMY COOTHOLIEHHIO:

—  WZpoH,:l
Ap KyToC, Ps V.K

rne W — Macca ropiodero rasa, napa JIBX mwim B3BemeHHOM B Bo3yxe
roployeit bUTH, IOCTYNMBIIEH B 00beM ITOMEIeHH, KT; Z — Ko3ddHuIueHT
y4acTHs roployero BewecTsa Bo B3pbiBe (Z = 0,5 nna ra3soB u IbLIEN;
Z=0,3 s napoB xuakocreit, Z= 1 mia Bonopona); p, — arMocdepHoe
nasnenue, pasHoe 101 xIla;, H; — Temiora CropaHusl ITOCTYIIMBLIETO B
nomenteHue Beuiectsa; K, — Ko3pGULMEHT, YINTHBAIOIIUNE HerepMeTHY-
HOCTb NOMEIICHUSI (NMpUHUMAaeTcd paBHBIM TpeM); T, — TeMmeparypa B
MOMELICHUH (MOXHO NpUHATE paBHoii 293 K); C, — TeIUT0eMKOCTb BO3AyXa
[MoxHO mTipuHATH, paBHO# 1,01 1§U,)K/(Kr K)]; p=. — mioTHOCTE BO3RyXa
(MO)KHO TIPUHATH paBHOH 1,2 KI‘/M ; Ve — cBOOOAHEIN 00BEM NTOMEILIEHHS,
M, K=kt+1— KOS(b(bPI[IHeHT yqn'rbmaxomnﬁ HAJIMYME B NOMELIEHUH
aBapunHon BEHTHIALMH (K, — KpaTHOCTh BO3NYX00OMEeHa B ITOMEILCHUH,

; { — BpeMsl MOCTYIUIEHUs! B3PHIBOONACHBIX BEIECTB B MIOMEILIEHHE, C).

PaCCMOTpHM HEKOTOPBIE OCOOEHHOCTH B3PBHIBOB. B3pHIBEI CHCTEM ITO-
BBILLIEHHOTO AABJIEHWs CONMPOBOXAAIOTCS pasieToM ockojikoB. Ha coobiue-
HHME OCKOJKAM KWHETHYECKOW BSHEpPrHH Tpaturca Ao 60 % sHepruu
pacliMpeHus raso, a 40 % — Ha ¢opMHMpoBaHHe ymapHO# BoaHbl. Ilpu
B3pbIBax OoJbILAs YacTh OcKoNkoB (xo 80 %) pasneraercss Ha pacCTOSHHE
200 m, Menbas (20 %) ua paccroguua no 1000 M, oToejbHEIE OCKONKHU
MOTYT Pa3JeTaThCst HA pacCcTOSTHMA 10 3 kM. HanpagsieHus paajiera OCKOJIKOB
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VIS IWTUHIPUIECKUX CO-
CYIIOB CO CXUXEHHBIMH
rasaM XapaKTepH3ylTcs
cXeMoii, IpencTaBICHHONU
Ha puc. 9.4. 3a 6e3omacHoe
paccTossHHe IJId JIOACH
MOXHO NPYUHHMATH BeU-
YHHY, [PEeBHIUAIOLIYIO
1000 M.

Bossiine raszobuie 06-
jlaxa MoOryT 00pa3oBHI-
BaThCA TPU yTEYKaX WIH
BHE3allHOM pa3pylieHHH Puc. 94. 30HHBI passieTa OCKOJIKOB IIPH B3phIBE COCYAOB C
FEPMETHYHBIX €MKOCTEH, CXIDKCHHbIM IasoM:
pr601‘[p0301103 H T. O [ — 30Ha ¢ paguycoM go 200 M; ] — 30Ha ¢ paguycoM 10 1 xm
ITpouecc B3pbIBa WIM IO-

PEHHUs TAKMX Ta30BbIX 0GJIAKOB UMEET PsJ CrieLMPUIECKUX 0COGEHHOCTEH.
O6pasyoluecs B arMocdepe rasopsie 06/1aKa yarie BCEro UMEIOT CHrapo-
obpasHylo ¢opMy, BBITSHYTYIO IO HallpaBICHMIO BETpa. HHuuMarops
ropeHHsi WIM B3pbiBA B 3THX CIy4YasX HOCAT 4Yailleé BCEro CITyqaifHbIA
xapaxTtep. IIpryeM BOCIUTAMEHEHHE HE BCETAa COMPOBOXIAETCA B3PLIBOM.

Tpy ns10XOM IepeMelInBaHMM ra3000pasHbIX BEILECTB C atMocdepHBIM
BO3IyXOM B3pbiBa Booblie He Habmonaercs. B aToM ciyyae mpy BOCILIA-
MEeHEeHMHM Ta30- WIM IapoBO3XYLIHOW CMECH OT MecTa WHHULMHPOBAHHA
GyIeT pacnpoCTPaHsTBCS «BOJMHA TopeHHs». Tak Kak pacmpocTpaHeHHe
MUVIAMEHH MPOMCXOMMT CO CPABHMUTEIBHO HM3KOW CKOPOCTHIO, TO B BOJIHE
ropeHus JaBJIeHKE He oBbILaeTcs. B TakoM nponecce HaGmonaeTCsl TONBKO
pacliMpeHHe MPONYKTOB TOPEHMsl 3a CYET WX Harpesa B 30HE IUTAMEHH.
MeUTeHHBI# peXHM ropeHust 06J1aKa ¢ HapyXHOH IIOBEPXHOCTH € GOJbLIMM
BBLIETIEHNUEM JIyYMCTOH SHEPTMH MOXET NPUBECTH K 06pa30BaHHUIO MHOXE-
CTBa OYAroB IOXapa Ha MPOMBILUIEHHOM OOBEKTE.

Ipu olieHKe pa3pyLIMTEIBHOIO ACHCTBUS B3phiBa ra30BOrO obnaka B
OTKDBITOM TPOCTPAHCTBE OIpPEAENAIOMNM OyIeT CKOPOCTHOH Hamop BO
¢dponTe wiaMeHy. [Ins rwiaMeHH NpeaesbHbIX YITIEBONOPOAOB CKOPOCTHOM
HATop B OTKPHITOM IIPOCTPAaHCTBE MOXET AOCTUTATh 26 xIla.

= 180°

110°

9.1.2. IToxapsl HA NPOMBIIIEHHBIX 00BEKTAX

[log MOXKAPOM HOHUMAIOM HeKORMPOAUPYeMbili NPOYECC 20peHus,
CONPOBONCOAIOWUIICA YHUHMONCEHUEM MAMEPUANBHBIX uenHocmell u co30a0uul
onacrocmys 043 xcusnu aodeii. TIpUYMHBI BO3HUKHOBEHMS ITOXAapoB Ha
NPOMBILLIEHHBIX 0ObEKTaX MOXHO PasieuTh Ha JBE IPYIIBL Ileppas —
3TO HApYILEHHE TIPOTUBONOXAPHOIO PEXUMa WIH HEOCTOPOXHOE obpaitie-
HME C OTHEM, BTOpas — HapylleHHe Mep NMoXapHo#i Ge30MacHOCTH NpH
MPOEKTHPOBAHKUM U CTpOMTeNbcTBE 3MaHui. [loxapsl MOTYT OBITH CJIEACT-
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BMEM B3PHIBOB B IIOMELIEHUSX MM NPOU3BOIACTBEHHBIX aNlaparax MpH
yTeyKax ¥ aBapHHHBIX BBHIOpOCAax MOXapoB3pEIBOONACHBIX Cpell B- 06BEMBI
MIPOM3BOACTBEHHBIX [TOMEILEHUIA.

IMoxap, KaK sIBTEHHE, MOXET IPUHUMATh PasfIM4YHbIe (GOPMBI, OLHAKO
BCE OHM B KOHEYHOM CYETE CBONATCS K XUMHYECKOM peakuMy Mexmy
TOPIOYHMH BELHECTBAMU U KUCIOPOIOM BO3yXa (WIH MHBIM BHIOM OKHC-
JMTeabHOM cpenst). i BO3HMKHOBEHMsI ITOXapa HEOOXONMMO. HATH4Ke
TPeX KOMIIOHEHTOB: FOPIOYETrO BELIECTBA, KUCIopoaa (WM MHOTO OKUCIU-
TeJs) M NMepBOHAYATPHOIO MCTOYHHMKA TEIUIOTH C SHEpPruei, JOCTaTOYHOM
1714 HaYania peakiMu ropeHus. I'oproyee M OKHCIUTENb JOIKHBI HAXOAUTHCS
B ONpefie/IEHHbIX COOTHOLICHUSIX APYT C ApYroM. BoJbIiMHCTBO noxapos
CBfI3aHO C TOPEHHEM TBEPILIX BELIECTB, XOTSl HAYaIbHAs CTaOusl [OXapa
MOXeT ObITb CB3aHa C TOPEHHMEM XHIKMX M TIa3000pasHBIX TOPIOYMX
BELUECTB, B GOJIBILIOM KONMYECTBE UCIIONB3YEMBIX B COBPEMEHHOM ITPOMBIIL -
JIEHHOM TIPOU3BOJICTBE.

O6pasoBaHue TUTAMEHHU CBA3aHO C ra3006pa3HbIM COCTOSIHHEM BEILIECT-
Ba, MO3TOMY OpPEHHE XHMIKHUX U TBEPAbIX BEIECTB, CONMPOBOXIAIOLIEECS
BO3HUKHOBEHMEM IUTAMEHH, INPEINOJAraeT UX NPeABAPUTENbHEIN NEpeXor,
B ra3oo6pasHyio ¢asy. B ciyyae ropeHust XuaKocTeii 3ToT nporece 06bMHO
3aKJTI0YaeTCs B IPOCTOM KUIIEHUH € MCTIAPEHUEM Y ITOBEPXHOCTH, B TO BpEMSI
KaK MpH TOPEHUHM IIOYTH BCEX TBEPABIX BELECTB 0Opa30BaHME MPONYKTOB,
CMOCOGHBIX YJIETYYMBATHCS C MOBEPXHOCTH MATEPHAIA M TIONIAAaTh B 061acTh
TUIAMEHH, MPOMCXOIMT MyTEM XMMUYECKOIO Pa3IOXEHMA WIK MMPOIN3a.

HMsBecTHO, 4YTO mocne BOCIUIAMEHEHMS IIPOLECC TOPEHMS TBEPLOTO
ropioYero Marepuala IPOUCXOAUT CPAaBHUTEIHHO MEIUIEHHO, TEIUTOBast
SHEPIHs BbIOENAAETCS TIOCTENEHHO, IIPUYEM CKOPOCTh TOPEHHS 3aBUCHUT OT
TUIOLIANK ero HapYXHOW MOBEPXHOCTH, KOHTAKTHPYIOLIEH ¢ KUCIOPOIOM
Bo3ayxa. Tor xe ropiounii MaTepuas, HO M3MeJIbYEHHBIH JO MOPOLIKOOG-
Pa3HOTO COCTOSIHMSI M PACTIBUIEHHBI B BO3IyXe, BOCIUIAMEHSIETCS CPa3y C
BbIIEJIEHHEM GOJIBLIIOTO KOMUYECTBA TEIIOBOW 3HEPTHH.

Ilpy noxapax cylecTByeT HeCKOIbKO Pa3IUYHbIX ONACHBIX (haKTOPOB.
TlepBBlit U3 HMX — 3TO HOBbILIEHHBIE TEMIIEPATYpPhl B 30HE ropeHus. OHH
MOTYT MPUBECTH K TEIUIOBBIM 0XOraM MOBEPXHOCTH KOXHM M BHYTPEHHHX
OpTaHOB JIIOIeH, & TAKXKe BBI3BATH MOTEPIO HECyLueit CIIOCOGHOCTH CTPOH-
TEIbHBIX KOHCTPYKUWH 31aHUH U coopyxeHuii. BropeiM ¢dakTopoM siBis-
ercd IOCTYIUIEHHE B BO3AyX pabodeil 30HBI 3HAYUTEILHOIO KOJIMYECTBA
BPENHBIX NPOAYKTOB CrOpaHus, B GOJBLIMHCTBE CJIy4aeB IpPHBOISLIEE K
OCTphIM OTpaBjieHMaM moned. IIpolece ropeHns compoBoxaaeTcs BbLIe-
JieHHeM OOJIbLIOro KOMMYECTBa AbIMA. JIBIM YMEHBIUAET BUANMOCTD, TEM
CaMbIM OH MOXET 3a/IepXaTh IBAKYaIMIO JIIOei, HaXOAAIIMXCS B TOMellIe-
HUH, 4YTO TAaKOE MOXET INPUBECTH K BO3NEHUCTBHIO HA HUX IPOLYKTOB
cropanust. [1pu aTHX 06CTOSATENBCTBAX JIOAM MOTYT GHITh TIOPAXEHbI BPel-
HBIMM COCTAB/SIOIUMMH JbIMA, AaXe HAXOMICh B MECTAX, YHAIEHHBIX OT
ouara rnoxapa.

Kpome Toro, 3a cyer Bbiropanus Kuciopona B paboyeil 30He MOXET
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MOHMXATHCH KOHLIEHTpAllMd KUCIOpoaa B BO3AYXE, YTO TaK Xe HEraTHBHO
CKa3BIBAETCS Ha INpolieccax XU3HeAesTeIbHOCTH JIIoneH.

B GoNBIIMHCTBE CTy4aeB IMOXaphl BO3HMKAIOT B KaKOM-THOO OgHOM
MECTe, MOCHe 4Yero IUlaMs IO TOpIOYMM MaTepualaM M KOHCTPYKLUMSM
3MaHUI PacIpPOCTPAHsIETC HA COCeNHHe OOBEKThl W TMoMenleHud. Tlocie
o6pa3oBaHus B MIOMELIEHNH NEPBUYHOTO oYara BO3rOpaHus MpoLece pas-
BUTUSL TOXapa MOXET TIOMTH IO OZHOMY M3 CIEHYIOIUX CLEHapHeB:
3aropeBLIMICA TPEIMET CTOPHT MOMHOCTHIO, M IMOXap NpEeKpaTruTcs, He
PAacTpOCTPaHMBILKMCh HA IPYrMe M3OENHs M3 TOPIOYHMX MaTepHaloB. BTo
MIMEeT MECTO, B YACTHOCTH, NPH YCIOBHH, €CJIM IEpBBIA 3aropeBIUHiiCS
NpeAMET HAXOOHUTCS B M30JMPOBAHHOM IMOMOXEHHHM, & TEIUIOBOTO MOTOKA
OT 30HBI FOPEHHUS K COCEIHUM IpeMETaM HEJOCTaTOYHO JUIA MX BOCILIA-
meHeHus1. [Ipoliecc ropeHMst MOXET TaK Xe IIPEKPaTHTBCA WIH CYIeCTBEH-
HBIM 06pa30M 3aMELTUTBCS IO MEPE BHITOPAHMS KHCIOPOAa. DTOT CLIEHApHi
MOXeET OBIThb pEeaIU30BaH.NPH IUIOXOH BEHTWIAIMM IOMELIEHUS; IpH
JIOCTATOYHOM KOJHMYECTBE TOPIOYEro MaTepyaila ¥ MPUTOKA CBEXETO BO3yXa
MIOXap MOXET BHIPACTH JO Pa3MepoB IOJIHOTO OXBaTa IUIAMEHEM BCETo
noMeiieHus. OpMEHTUPOBOYHO YCIOBHEM OXBaTa IUIAMEHEM BCEro IOMe-
HIEHHST MOXHO CYUTATh HANHYHME B ITOMEUICHWHM IUIOTHOCTH TEIUIOBOTO
noroka, npesbimampomero 20 kBr/M%. IlpuyeM, MCTOYHMKAMH JIydUCTOrO
TETUIOBOTO TOTOKZ MOTYT GHITh KaK caM chaxesl ropsulero Marepuaia, Tak
M pacKaJeHHble MMOBEPXHOCTH BEPXHHX 4YacTed MOMEILCHHUSA, IIIaMEHa,
OXBaTHBIUKE MOTONOK M pacKaJleHHBIE MPOTYKTHI CTOPaHHUs, CKOMUBLINECS
mox moTonkoM. Kpome Toro, Ha mpoiiecc X CKOPOCTb ITOJHOTO OXBaTa
MOMENIEHHS TUIAMEHEM MOTYT OKa3blBaTh BIMSHHME M Apyrue (pakropsl,
HanpuMep, TEPpMOIIACTUKH MOI'YT IUIABUTBCA M Tedb, CcO3daBasi oOvyaru
ropeHHus XHAKHX MPOTYKTOB M CIOCOGCTBYS PacNpOCTPAaHEHHIO IUIAMEHH
Ha Jpyrde IpEAMETHI, MOoce HACTYIUIEHMS IOJHOTO OXBAaTad MOMEIICHHS
[UIaMEHEM BHEITHUE TTOBEPXHOCTH BO3rOPaeMbIX IIPEIMETOB B IIOMEIIEHUH,
IZie BO3HHUK I0Xap, GYIyT OXBaYeHbI OTHEM, HHTEHCHBHOCTb TEILIOBBIAEIE-
HMit GyIeT HapacTaTh O MAKCUMYMa. B 3TOT MOMEHT TeMInepaTypbl BHYTPH
TIOMeLIeHMs] MOTYT IOCTUTaTh TeMrepatyp mnopsaka 1100...1200 °C. Beico-
KHe TeMIeparypsl GyIyT MOIIEpXUBAThCA KO TEX ITOp, MOKa HHTEHCHBHOCTD
06pa3oBaHMs BOCIUIAMEHSIIOLIMXCS JIETYYHMX MPOAYKTOB HE HAYHET yMEHb-
HIATHCS B pE3Y/bTaTe UCTOLICHHS IOPIOYMX BELIECTB MM 33 CYET BHITOPAaHUS
Kucnopona. B aror mepuol 3a cYeT MOBBILEHHBIX TEPMUYECKHUX HArpy3oK
MOTYT [IPOMCXOIUTH OOpYILEHHUS 3JIeMEHTOB 31aHusA. Havano paspyueHus
OTIENbHBIX KOHCTPYKIIWIA 3/1aHKS, KaK TIPaBWIO, ABJIAETCS HAYATOM Iepe-
GPOCKM 1oXapa B COCEIHME MPOCTPAHCTBA MyTeM NMPOHMKHOBEHUS B HUX
IUTAMEHH HJTH MOLIHBIX TeIJIOBBIX [IOTOKOB. Pa3pyleHHe 3JIEMEHTOB 31aHUS
(B TIEPBYIO OYepeb OCTEKIEHHS) MPMBOAKT K pa3repMETH3ALMHI TOMEILEHUS
¥ VIHTEHCUBHOMY TPOHMKHOBEHHMIO K 30HE TOPEHMs CBEXHX MOpLMii BO3-
nyxa. Ha sToM 3Tame 4acTb ropioyux rasoB OydeT croparb CHapyXu
MoMelleHHsl B TUIAMEHH, BHIPHIBAIOIIEMCS M3 OKOH; JNalbHeillee pacnpo-
CTPaHEHMeE MMoXapa Ha COCEIHHE 3aHMs IPOMCXOIMT NIOCPENCTBOM TEILIO- -
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Nepegavy u3TyYyeHHeM CHayana oT OKOHHBIX IIPOEMOB, 3aT€M M OT Beeil
[TOBEPXHOCTH TOPSIIETO 3MaHUA.

IoxapHas o6cTaHOBKa, e NMHAMUKA 3aBUCAT OT CAENYIOIMX (GaKTo-
pOB:

— TMO0XapOB3PBEIBOOIIACHBIX CBOHCTB HCIIONB3YEMBIX Ha OOBLEKTE Be-
LIECTB U MaTEpPHAJIOB;

— HMIIYJIbCa BOCIUIAMEHEHHS MaTepHaJIoB;

— OrHECTOMKOCTH 3[aHWi{, KOHCTPYKIIMI M MX 3JIEMEHTOB;

— TI0XAapHOii OIIACHOCTH HPOH3BOJCTB;

— TUIOTHOCTH TOpPOACKOMH (3aBOICKOIM) 3aCTPOMKY;

— METEOYCJIOBUM, B YACTHOCTH, OT CHJIBI M HalpaBJIe€HHUs BETpA.

I0xapoB3pLIBOONACHOCTD BEMECTB H MATEPHAIIOB OTIPE/IEIIETCS CIEY-
IOHIMMHU TI0KA3aTe/SIMH, XapaKTePU3YIOULIUMH NpelelbHBIE YCIOBHA BO3-
HUKHOBEHUS TOPEHUS! M MAaKCHMAIBHYIO ONaCHOCTb, CO3/IaBAEMYIO INpH
BO3HUKIIEM ropeHuH [1].

s razoBosnyniHbIx cMeceit — nuxcnuii (HKIIB) u eepxnuii (BKIIB)
KOHUEHMPAUUOHHble npedenbt 60CNAAMEHeHUs — TEMIIEPATYPhl XUIKOCTEH,
IIPY KOTOPHIX AABJNEHHE HACHIIIEHHbIX MIAPOB CO3MdeT KOHIEHTPALMIO Na-
POB, COOTBETCTBYIOLIYI0O HUXHEMY M BEPXHEMY KOHLIEHTPALIMIOHHOMY TIpe-
A€y pacTnpOCTPaHEHUA IUIAMEHH; HOPMAALHAA CKOPOCMb PACRPOCMPAHEHUs
naamenu (U, M/c — cKopocTb epeMellieHUs ppoHTa ILTaMEHH O HOPMATH
K €ro NMOBEpXHOCTH), memnepamypa camogocniamerenus (t,, °C — MUHM-
MaJIbHasi KpUTHYIECKAsI TEMIIEpATypa, TpH KOTOPOil BO3MOXHO CAMOIIPOU3-
BOJIbHOE€ BO3HHUKHOBEHHE ILIAMEHHOIO TODEHUS), MUHUMAAbHAA IHEp2us
sancueanus (M3, JIX — HaUMeHbLIAs] SHEPTHUS MCKPHI 3TEKTPHYECKOTO
paspsiia, AOCTaTOYHAs IS 3AKMTaHUS CTEXMOMETPUYECKON cMeCH JAHHOTO
TOPIOYETO BELIECTBA C BOSAYXOM); MAKCUMAAbHOE 0agaeHue 83pbiea (P, KITa —
MaKCUMAJIbHOE NIaBJEeHHE, pPa3BUBAEMOE IPU BOCIUIAMEHEHUM CTEXHOMET-
PUYECKOM CMECH NaHHOTO IOPIOYEro BELIECTBA).

JUtst XuaKocTeit ¥ TBEPIBIX TeN NOMOTHUTENBHO BBOISTCS: memnepamypa
6cnbilKY (fyer, °C — MUHMMAJIBHAS TEMIIEPATYpa FOPIOYEro BEIIECTBA, NIPH
KOTOpOH Hal ero MOBEPXHOCTBIO 06pa3yloTcs rasel M NHaphl, COCOOHBIE
BCHILIXMBATh B BO3AyXe OT MCTOYHUKA 3aXHUTAHUSA); memnepamypa eocnia-
menerus (t,, °C — MUHMMAaJIbHAs TeMIlEpaTypa BElIECTBA, NpPH KOTOPOii
TIPOXCXOMIUT 3aropaHue BELECTBA OT UICTOYHMKA BOCILIAMEHEHUS); memne-
pamypa 6o3zopanus (I, — caMas HU3Kasl TeMIeparypa, IIpd KOTOpoii npo-
VCXOMUT pE3KOE YBEIUYEHHE CKOPOCTH 3K30TEPMUYECKOM PEaKkIMH IpU
OTCYTCTBUM MCTOYHMKA 3aXMIaHMs, 3aKaAHYUBAIOILIEECs] IUTAMEHHBIM rope-
HHUEM).

st CTPOUTENBHBIX MaTepUAaOB JOMOMHUTEIFHO BBOAUTCS NOHATHE
2oprovecmit, a JJIS1 CTPOMTENbHLIX KOHCTPYKLUY ITOHATHE TIpeielIa ozhecmoi-
Kocmu.

Oenecmoiixocms — 310 CIOCOGHOCTb CTPOMTENLHON KOHCTDYKLIHHU CO-
NPOTUBJIATECS BO3NEHCTBUIO BEICOKOH TEMIEPATyphl B YCIOBUSX 110Xapa U
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BBITIOJIHATD IIPH 3TOM CBOM OGBIYHBIE SKCIUTyaTallMoHHBIE GyHKIMH. Bpems
B Yyacax oT HayaIa UCIIBITAHHA KOHCTPYKLIMM Ha OTHECTOKOCTD 10 MOMEHTA,
fIpY KOTOPOM OHa TepsieT CIOCOGHOCTh COXPAHATb HECYIIME HIM OTPaXaa-
jouue QYHKIHH, Ha3BIBAETCH npedenom ozHecmoliKocmu.

CrereHb OTHECTOMKOCTH BCETO 3AaHMs OTpeaeiaeTcsl OrHECTOMKOCTHIO
€ro OTHEIBbHBIX KOHCTPYKIIMH (Hecylliie SJIEeMEHTHI 3JaHMsA, HapyXHble
cTeHbl, mepekphiTud U T. A.). CHull 21-01—97 periaMeHTHpYeT KiIaccu-
dUKaLHUIO 30aHUI 1O CTENMEHH OTHECTOMKOCTH, KOHCTPYKTUBHON U QYHK-
LIMOHANBHOM T0XApHOI OITaCHOCTH.

ComitacHo HIIB 105—95, npenycMaTpuBaeTcsl KaTeropyupoBaHue Ipo-
MBILIUIEHHBIX U CKIAACKUX MMOMENIeHHH, 31aHNi U COOPYXEHMI O B3phI-
BOIMOXAPHOM M MOXapHO! OMacHOCTH.

KaTteropau noMemeHmii u 30aHuii, onpeesisieMbie B COOTBETCTBUM C Ta6J.
9.1, MPMMEHSIOTCA VIS YCTAHOBJIEHHUs] HOPMaTUBHBIX TpeGoBaHuii 1o obec-
TTIEYEHHUIO B3PBIBOIIOXAPHOI U IOXapHO# 6€30I1aCHOCTH YKa3aHHBIX 31aHUH
M COOPYXEHM! B OTHOLICHMH IUIAHMPOBKM M 3aCTPOMKM, 3TOKHOCTH,
TUIOIAAEH, Pa3MEIIEHHSI TOMELIEHHI, KOHCTPYKTMBHBIX PELIEHHI, HHXe-
HepHOTo 06opynoBaHUA U T. I.

Kareropuy noMeleHuit onpenesnsioTcs MyTeM Ioc/e10BaTeIbHON Mpo-
BEpKH TIPHHALIEXHOCTH TOMELIEHUs! K KaTeropmsM oT Beicuied (A) x
nuswei ().

Kateropus caMoro 3[aHUs ONPEAEIISIETCS COMIACHO CIEAYIOLIUX PeKo-
MEHAAUMMI:

— 3[aHME OTHOCHUTCS K KAaTeropuu A, eciy B HEM CyMMapHasd ILIoMIanb
OMEILEHMIi KATeropuM A IpesbiiaeT 5 % Bcex noMenleHuit wim 200 M. B
ciTyyae 0OGOpYIOBaHHMs TOMELICHUH YCTAHOBKAMH aBTOMATHYECKOTO II0Xapo-
TyILIEHHS TOTMYCKAETCS HE OTHOCUTH K KATErOpHH A 3[aHUS U COOPYXEHM:, B
KOTOPBIX JIOJISI TIOMeLIeHUi Kareropuu A MeHee 25 % (Ho He Goinee 1000 M),

— K Kareropuu B OTHOCSTCS 30aHMSI U COOPYXEHMsl, €CIMd OHH HE
OTHOCATCS K KaTeropud A ¥ cyMMapHasi IUIOLIab TOMELIEHHH KaTeropui
A u b nipeBrimaer 5 % cyMMapHoii TUIolaay Beex moMenteHuit wiu 200 M.
Jlomyckaercsi He OTHOCHTb 3JaHWe K Kareropuu b, ecim cymmapHas
nIoLanb MoMelieHui Kareropud A ¥ B B 3naHum He npesbluaer 25 %
CyMMapHOIi IUTOLIAIM BeeX pasMellieHHbIX B HeM NOMeNIeHui (Ho He Gosee
1000 M%) 1 3TH noMelIeHHs] 0GOPYIYIOTCSl YCTAHOBKAMM aBTOMAaTUYECKOTo
MOXapOTYIHEHUS;

— 3[MaHHe OTHOCUTCA K Kareropyu B, eciM OHO He OTHOCHTCA K
kareropud A win B u cyMMapHas IUtoLiajp noMelleHuii kareropuu A, b
u B npeseimaer 5% (10 %, ecnu B 30aHMM OTCYTCTBYIOT TOMEILEHHS
kareropuii A u B) cymmapHoil miouiaau Bcex nomelleHuid. B ciaydae
oGopynoBaHus MoMelleHuil Kareropud A, b 1 B ycraHoBKaMu aBTOMarTH-
4ecKOro I0XapOTYLIEHHS JOIYyCKaeTcsl He OTHOCUTH 3laHKMe K KaTeropuu
B, ecniM cymMMapHas IUIollans MoMelieHHid Kareropuih A, b u B He
npesblaer 25 % (Ho He Gomee 3500 M?) cymMMapHoO# ILlow@mM BCeX
pasMEIlleHHBIX B HEM TTOMEILEHHI;
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Tab6auua 9.1. Kareropun nomemennii no B3PLIBONOXAPHOL ONACHOCTH

Kn'reropuﬂ NoMeLUeHHA XapaKTepucTuxa BCILICCTB M MAaTEPHANIOB, HAXOISILUXCS B TIOMELLICHUH

A Topioune rasbl, JIErKOBOCTLIAMEHSIIOUIMECS XHIAKOCTH C TeM-

NepaTypoil BCIIBLILIKK He Gonee 28 °C B TakoM KOJIM4ECTBE, YTO
MOTYT 06pa30BEIBATh TAPOTa30BO3NYLIHEIE CMECH, IPH BOCILIA-
BapriBonoxapoonacHast  |MeHEHMH KOTOpBIX pa3BHBaeTCs HIGHITOMHOE AARTCHHE B3pbIBa
B NOMCIUECHHUY, NpeBbiitaiouiee 5 kI1a. BemecTsa u MarepHasl,
CroCO6HBIE BIPBIBATHCS M FOPETh IPU B3AMMOAEACTBHH C BOIOH,
KHCJIOpOZIOM BO3IyXa WIH APYT C APYTOM B TAKOM KOJNMYECTBe,
4TO pacyeTHOe M3OBITOYHOE AaB/ieHHWE B3DHIBA B MOMELICHUH
npesbuact 5 klla

b loployue MBUTH MMM BONOKHA, JIETKOBOCILIAMEHSIOILMECS
XHIKOCTH ¢ TEMTIEpaTypoil BCmbluku Gonee 28 °C, ropioune
XKHMIKOCTH B TAKOM KOJIMYECTBE, YTO MOTYT 0GPa30BbIBAT B3PhI-
BspbiBonoxapoonachasi  |BoonacHble MBUIEBOIAYIIHbIE MM NapOra3oBhie CMecH, TNpH
BOCIUIAMEHEHUM KOTODBIX Pa3BUBaeTCAd H3OLITOYHOE AaBlicHUE
B3phEIBa B MMOMENLICHUH, NpeBbilaoniee 5 klla

Bl— B4 T'oproyne ¥ TPYIHOTOpIOuHe XUIKOCTH, TREPIEIE TOPIOUHE U
TPYXHOTOPIOYHE BELeCTBA Y MATEpHaNHI (B TOM YUCJIE TIBUTH M
BOJIOKHA), BEWIECTBA M MaTepHalbl, CIIOCOOHbIE FPH B3aHMO-
IMoxapoonacuele AeACTBUM C BOJOIt, KMCTOPOZOM BO3NyXa WIM ApPYT C JPYTOM
TONIBKO [OPeTh, NPH YCJIOBUHM, YTO ITOMEIUEHHS, B KOTOPbIX OHU
HMMEIOTCS B HAJIMYMM WIH o6pallleHHH, He OTHOCSITCS K KaTero-
puaM A wm b

r Heropiouse BelllecTBa M MaTepuaibl B rOpsSYEM, pacKasieH-
HOM WIM DaCIUIaBJICHHOM COCTOSTHMM, Tipoliecc obpaboTku
KOTOPBIX COMPOBOXIAETCS BBIIENEHHEM JYYMCTOM TEILIOTHI,
HCKp M IUTaMEHH; FOpIOYHe ra3bl, XHAKOCTH M TBEpIble Bellle-
CTBA, KOTOPbIE CKMIaloTcs WIM YTIIH3MPYIOTCA B KayecTBe
TOILIHBA

pil - Heropro‘me BEUIECTBA ¥ MAaTEPUAJIBI B XOJIOAHOM COCTOSIHUU

— €CIM 3[1aHKe He OTHOCUTCA K KareropusiM A, b u B u cymmapHas
wrouians nomewenuit A, b, B u I' npessimaer 5 % cymmapHoit rwromanu
BCEX TOMEILEHHUH, TO 31aHHe OTHOcUTCs K Kateropuu I'. lomyckaercs He
OTHOCHTBb 30aHUe K Kateropuu I', ecnu cymMmapHas miolanb moMeleHui
Kateropuii A, b, B v I' B 3nanuu He npesbiaer 25 % cymmapHo# miommanu
BCEX Pa3MEILEHHBIX B HEM MoMelueHui (Ho He Gonee 5000 M%), a moMeleHys
kareroput A, B, B u I' obGopyayorcs ycTaHOBKaMH aBTOMATHYECKOTO
NOXAPOTYILEHNUS

— 3/1aHHA, He OTHeceHHble K kareropuaMm A, B, B u I', otHocar k
Kareropuu 1. '

Ha obnexrax kareropuit B, T u I BO3HUKHOBEHHE OTIETbHBIX 110XapoB
OyIleT 3aBUCETh OT CTENMEHU OTHECTONKOCTH 30aHUH, a 06pa3oBaHue CIUIOL-
HBIX MOXAapOB — OT IUVIOTHOCTH 3aCTPOMKH.
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9.1.3. ABapun ¢ BHIOPOCOM BpeIHBIX BEIECTB

Ha psane npeanpUATUi LIS TEXHOJIOTMYECKHUX LeNeil IPUMEHSIIOT Bpel-
Hble, B TOM 4YHCJIE ABApUIHO-XMMUYecKU omnacHele BemecTBa (AXOB).
HarnpuMep, Ui o6e33apaxXMBaHWs. BOABl HA BOJOINMPOBOINHBIX CTAHIMSX
IIMPOKO MCIIONB3YIOT XJIOP, HA MHOTHX XOJIOMWIBHBIX YCTAHOBKAX B KAYeCTBE
paboyero areHTa MCIONb3yeTcsl aMMHak. XJIop U aMMHaK MCHOJB3YIOT Ha
MHOTUX NPEINPUATHAX TEKCTUIBHOH , XHMUYECKO#, MUIIIEBOM IIPOMBIILICH-
HOCTU. B paanMyHBIX NMPOM3BOACTBAX LIMPOKO IPUMEHSIOTCS LIET0YH,
KHCJIOTHL ¥ IPYTHE arpeccHBHBIE M cuibHOAelcTByiomue Belectsa. Ipu
aBapHIAHOM pasrepMeTH3allMi eMKOCTel, TpybonpoBonoB, obopynoBaHus,
CBSI3AHHBIX C XPaHEHMEM, TPaHCIIOPTHPOBKOi U mpuMeHeHHeM AXOB u
MHBIX BPeJHbIX BELIECTB, B BO3IyXe paboyeil 30HBI M B OKPYXAIOLIEH cpeze
MOIYT 0Opa30BHIBATHCS 30HBI C KOHUEHTPAUMAMH TOKCHYHBIX BEILECTB,
TPEBBILAIOIMMY MPENEILHO JONYCTUMbIE KOHUEHTpauuu. PasMepsl 30H
3apaXeHMs U BpeMs CYILECTBOBAHMS ONACHBIX KOHIIEHTPAUM#i 3aBUCAT OT
crocoba XxpaHeHMs, KOJIMYECTBA OCTYITUBILIEro B aTMOcGepy BeleCTBa, ero
XMMHUKO-GHU3MYECKUX CBOMCTB, BHEIIHUX EOJOrO-KIMMATHYECKUX YCIIO-
BUU.

B 3aBHCHMOCTU OT TEPMOIHHAMUYECKOTO COCTOSHHS XHIKOCTH, HAXO0-
AsLeics PU XpaHEeHHH B eMKOCTH, BO3MOXHBI TPH BapHaHTa NPOTEKaHUA
npoliecca MpH pasrepMeTH3alHHM EMKOCTH:

— Mpu 60JIBIIKX MEPErpeBax KUIKOCTh MOXET IOJTHOCTHIO NEPEXOIUTh
BO B3BELIEHHOE METKOAMCIIEPCHOE U NapoobpasHoe COCTOsIHME ¢ 006paso-
BaHMEM TOKCHYHBIX, BPEIHBIX M ITOXAapOB3PBIBOOMACHBIX CMeceil;

— Tp¥ HU3KHMX 3HEPreTHYECKMX Iapamerpax XWIAKOCTH IPOUCXOMUT
CIIOKOMHBIH ee IPOoJIMB Ha TBEPAYIO NMOBEPXHOCTH, a UCTIApEHUE OCYLIECT-
BJISIETCS TTyTEM TEIUIOOTAAYM OT TBEPAOH IIOBEPXHOCTH;

— TPOMEXYTOYHBI PEXHUM, KOTIa B HAYATBHBIM MOMEHT ITPOUCXOIMT
pesKkoe BCKHMIIAHME XHIKOCTH ¢ 0Gpa3’oBaHHeM MENKONUCIEPCHO! ¢pak-
LMY, a 3aTEM HACTYNAeT PEXUM CBOOOIHOrO MCMApEHUs] ¢ OTHOCHTEIBHO
HU3KHMH CKOPOCTAMM.

Jns onpeneneHus pasMepoB 30H BO3IEHCTBMA HEOOXOAMMO BHayaje
CIIPOTHO3MPOBATh, KAaKOE KOJIMYECTBO XHMIKOCTM WIK Ia3a INOCTYNMHT B
OKPYXAIOILYI0 cpefly [Py TOM Wi HHOM Buze aBapud. Ha BropoM stame
pacyera HeoGXOIVMO C YYeTOM pejibeha MECTHOCTH, KITMMATHYECKHX YCIIO-
BUii, TUTAHMPOBKM TUIOIIANKY PACCYMUTAThH IPOIIECCHI pACTEKAHUA M MCIa-
PEHMST XHIKOCTH, & TAKKe PACCeMBAaHME MapoB MPOJUTON XHIKOCTH.
Pe3y/IbTaTOM TAKOTO pacyeTa 10/DKHbI ObITh HAHECEHHbIE HA CHTYALIMOHHBIH
[UIaH MOJsi KOHLEHTPauuii MapoB MOCTYIMBILEIO B aTMOC(eEpPY BELIECTBA.
Ha nyiaHe MEecTHOCTH OTMEUAlOT TakKe IUHAMHUKY IpoLecca pacceMBaHHsA
MapoB, MPOTHO3UPYIOT U3MEHEHHE KOHLEHTPALMU B PATUYHBIX TOYKAX
mecTHocTH Io BpeMeHu. IIpyu nponuBax AXOB BHeurHHe rpaHHMLBI 30HBI
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3apaXEHMUs ONPENEIITIOT M0 MHTAALMOHHOM! ToKcono3e. st opHeHTHpO-
BOYHOIO ompeleNeHuss DIYyGHHBI pacnpoctpaneHus AXOB B YCIIOBHSIX
TOPOZACKO! 3aCTPOMKH MOXHO IMOJB30BAThCS NRHHBIMH TaOL. 9.2.

Ta6nuua 9.2. OpuenTEPOBOYHbIC 3AATCHHA rIyGHEBI (KM) pacnpocTpaBerus HEKOTOphIX
AXOB B ycnoBRSX ropoxcKoii 3acTpolkH Op4 HHBEPCHH H CKOPOCTH setpa 1 m/c

Macca AXOB, T AMMMaK Xnop CHHMTbHAA KHcIoTa
5 0,5/0,1 4/0,9 24/1,8
25 1,33/0,4 11,5/2,5 7,1/5,5
50 2,1/0,6 18/3,8 12/9
100 3,4/1,0 30/6,3 18/14

In puMedaHHUe.Byucnurene YKa3aHO pacCTOsSTHUE NopaXalouleit, a B 3HaMeHaTele CMEPTEILHOM
KOHLICHTpallMH.

HIuprHa 30HBI XMMUYECKOTO 3apaXeHHs! NPUGIIDKEHHO MOXET GBITh
ONpPENE/ICHa NO CTEMEHH BEPTHKAIBHOW YCTOHYHBOCTH arMocdepsl M Mo
KoJyieGaHUAM HampaBlieHHs1 BETpa:

— TpH UHBEpcUM npuHuMaercs 0,03 pIyGHHBI 30HBI;

— Tpy u30TepMuu NpuHUMaetcs 0,15 ryGUHBI 30HBI;

— TIPH KOHBEpCUH NpuHUMaeTcs 0,8 ryGuHBI 30HBIL;

— IIpH YCTOMYMBOM BeTpe (KojnebaHus He Gojee UiecTH TpagycoB) —
0,2 rnyGHHBI 30HBI;

— IpY HeyCTOHYMBOM BeTpe — 0,8 mIyGMHBI 30HBI.

Ipu 5TOM K IIMpPUHE 106ABIAIOTCH TUHEHAHBIE pasMepbl MecTa paaliiBa
AXOB.

Psin BelwecTB B NPOMBILUIEHHBIX YCIOBUSX XPAHUTCH M UCTIONB3YETCSI
NP1 HU3KHX TEMIIepaTypax (KPHOTeHHBIX TEMIIEPATypax) B XXHIKOM COCTO-
sHud. Hanbonee yacro Berpevarores: Xunxuii KHCIIOPOA U a30T, XUAKUIA
BOIOPO, TeJIMH U T. II. DTH BEILIECTBA B OGIUENPHHATOM IIOHMMAHHMHI HeJIB3sT
HasBaTk ANOBUTBIMH WM TOKCHYHBIMH, HO IIOCTYILUIEHHE UX B aTMocepy
B GONMBIIOM KOJTUYECTBE MOXET BHI3BATh BHITECHEHHE W3 Hee KHCIIOpoa,
UTO TaKX€ CO3[ACT OMPENENEHHBIX PAa3MEPOB ONAcHYI0 30Hy. KpoMe Toro
HEKOTOPEIE U3 STUX BELIECTB SRISIOTCSH OKUCTHUTENSIMU WIH [0XAPOB3PhI-
BOONACHBIMM  BELECTBAMH, HM3KHE TEMINEPATYphl STUX BEIUECTB MOTYT
TIPUBECTH K AOTIOJHUTENBHBIM ONMACHBIM (aKTOpaM, TAKUM KaK MOTEHIIH-
4IbHAsT OMACHOCTH OXOTOB TIOBEPXHOCTH TeNa M BHYTPEHHHX OPraHOB y
JIO/Iel, a TakXe K MOTepe Hecylled CIOocOGHOCTH CHIIOBBIX 3JIEMEHTOB
3[aHUH, MAIUMH W MEXaHU3MOB 34 CYET XJIAN0OMKOCTH.

OcHOBHOI 0COGEHHOCTBIO XPAHEHMS M UCTIONb30BAHMSL KPHOIPOIYKTOB
ABISICTCS HEOOXOAUMOCTD OCYLIECTBIEHMS MOCTOSHHOIO JpeHaxa MapoB
STHX NPOIYKTOB B OKpyXaioulylo cpely. IIpu npeHaxe KpHONpPOLYKTOB B
OKPECTHOCTSIX MeCTa BBIOpoca o0pasyloTcsl ONacHbIe HHU3KOTEeMIIepaTypHEIE
1 KOHUCHTPAlMOHHbIE 30HBIL, THHEMHBIE pa3MepHI KOTOPBIX 3aBUCST OT BHIA
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MPOLYKTa, CKOPOCTH UCTEYEHHS, TEMIIEPATYPhl, METEOPOJIOTUYECKHX YCJIO-
B, criocoba cbpoca, TUIAa cCOPOCHOI0 YCTPOKCTBA.

HcnionbsyeMplie B HacTos1ee BpeMs B TPOMBIILIEHHOCTH KPHOTIPOAYK-
ThI MOXXHO HOJPA3JEIUTh HA TPH THIA: HENTPAILHBIE KPHOIIPOIYKTHI (30T,
resuit), KPUOIPOAYKTHI-OKUCAUTENH (KUCIOPO/), FOpIOYMe KPHONPOAYKTHI
(Bomopon, Metad). IIpu c6poce B arMocdepy Kaxnoro M3 TpeX THIIOB
KPHOIPOIYKTOB B 30HEe BBHIOpOCa CO3HAIOTCS CBOM crenuduyeckue onac-
HOCTH.

9.2. CTHXHIHBIE SIBJIEHUA W BEICTBUSA

HUcrounrikoM npupogHoit YC sBiaseTcs onmacHoe MpHPOXHOE SIBJIEHHE
WIN TIpolLiecc, MPHYMHON BO3HUKHOBEHHSI KOTOPOTO MOXET GhITh: 3eMile-
TpsiceHHe, BYJIKaHMYECKOe M3BEPXEHHE, OMoji3eHb, 00Bai, celib, KapcT,
MpocaiKka B JIECOBBIX TPYHTax, 3po3us, mepepaborka GeperoB, LYHAMH,
JaBMHA, HABOJHEHME, IOINTOIUIEHHE, 3aTop, IITOPMOBOM HAaroH BOIB,
CMWJIBbHBII BETEp, CMePY, MbUTbHAs Oypsi, CyXoBe#, CHIBHBIE OCAIKH, 3aCyXa,
3aMOpPO3KH, TyMaH, rposa, mpuponusii moxap (TOCT P 22.0.06—95).
PaccMOTpHUM HEKOTOpHIE M3 HMX, Haubojee 4acTo BCTpeYaloInecs B Mpe-
JleJlax Hallei CTpaHBbI.

3eMaeTpACEeHHA — OfHM U3 CAMbIX ONACHBIX ¥ Pa3pPYIIUTENBHBIX CTH-
XuitHbIX 6encTeuil. [TamsTHOE KaracTpoduyeckoe seMiueTpsceHue 7 1exkab-
pst 1988 r. B ApMeHUM NPUBENO K PaspyLIEHHIO TPEX TOPOJOB, 58 MOCENKOB
¥ KpYITHBIM ueoBeyeckuM XeprBaM. TolbKo B chiacaTelbHbIX paboTax
y4acTBOBaIO cBbillle 70 THIC. YETOBEK.

Tpu 3eMiIeTpsicEHMsIX B OKDYXAIOLIEM MPOCTPaHCTBE HAOMIONAETCs
ceifcMUYEeCKUH yIap, MPOUCXOAUT AedopMalns rOpHBIX MOPOX, BO3IMOXHO
M3BEpXEHUE BYJIKAHOB, HATOH BOZBI (LYHaMM), CMELIEHUE TOPHBIX NOpon,
CHEXHEIX Macc, JIETHUKOB U T. A. CHIy 3eMJIETpCEHHS Ha IOBEPXHOCTH
3eMJIM TIPMHATO XapaKTepU30BaTh GA/UIBHOCTHIO, @ BO3NEHCTBHE 3EMIIETPH-
CeHUs] Ha OOBEKT ero MHTeHcHBHOCThIO. Huxe mpusencHa 12 6awibHast
IIKaJa MHTEHCHMBHOCTH 3emierTpsicennit Mucruryra dumsukn 3ewm AH
CCCP (UD3).

Cuna 3emaempacenus om 1 do 4 6annoe He BHI3BIBACT MOBPEXICHUI
3IAHUIA U COOPYXEHHIA, a TAKKE OCTATOYHEIX SBNECHUI B IPyHTaX H M3Me-
HEHMs PeXMMA TPYHTOBBIX M HA3eMHBIX BOJl. 3eMIIETpACEH e CIOH B 1 Gann
BbI3BIBAET HE3AMETHBIE COTPACEHMS MTOYBHI, KonebaH!s KOTOPO# peruCTpy-
pyloTcst TonbKo npubopamu. 3eMIeTpsceHys: CUIo 2 baia OTMEYAIoTCs
HEKOTOpPBIMHU, O4Y€Hb YYTKUMM JTHMIAMM, HAXOASAIIUMHUCS B TOJTHOM IOKOE.
Tpu 3emyieTpsiceHy 3 Gajuia BHUMATETBHBIMA HA0OATE/IMU 3aMeYaeTCst
OYeHb JIETKOe TIOKaYNBaHUe BUCAYHMX IpexMeToB. IIpH 3eMieTpsceHun
4 Hayuia HaOmomaeTcs JIerkoe pacKaynBaHue BUCSYMX MPEMETOB U HENox -
BIKHBIX aBTOMAIUHH, cNabblif 3BOH IJIOTHO TOCTAaBNIEHHON HEyCTONYMBOR
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nocynsl. 3emierpsicenue B 4 6a/1a pacro3HaeTcss 60IbIIHHCTBOM Jone,
HaxXOISILIUXCA BHYTPH 3MaHUA.

3emiieTpsiceHHe CWIOH 5 6a/UIOB BBHI3BIBACT JErKuit CKpUII NOJIOB U
Neperopofok; ApeGe3xaHue CTEKO, OChIITAHME OGENKH, ABMXEHHE He3aK-
PHITBIX IBEEH M OKOH, Ha MIOBEPXHOCTH HEIPOTOYHBIX BOIOEMOB 06pasy-
10TCSl HeboyblIMe BOMHBL. 3aMETHO KayalOTcsi BHUCSAYHE IIPEIMETHL,
HabJTI0IaeTCs BRIILIECKMBAHME BOJBL U3 HATIOMHEHHBIX COCYIOB, BO3MOXHA
OCTaHOBKA MasiTHUKOBBIX YacOB.

Jemnempscenus cunoii 6 6a1106 BHI3BIBAIOT JIETKHE MOBPEXACHUSI MHOTHX
3NaHUH, B OIHOSTAXKHBIX KHUPIHMYHBIX, KAMEHHBIX M CAMAHHBIX IOMAX
HabJTIOIAI0TCA 3HAYUTENBHBIE IOBPEXAEHHUS. B CHIPBIX rpyHTaX obpasyrotcs
TPCLUIMHBI IUPHHOM 10 1 cM, oTMeyaeTcs HebGOMBLIOE U3MEHEHUe 1e6uTa
HMCTOYHUKOB Y YPOBHSI BOJIBI B KoJoALax. B moMelneHusax KayaioTcs BUcIque
NpeIMEThl, MHOTAA NAajNaloT KHHUIHW, MOCyna, Jerkas MeGeidb cABUIraercs,
NEpEeABHXEHME JIIOAEH HEYCTONYMBO.,

Jemnempacenus cuaoli 7 6a1106 BBI3BIBACT 3HAYUTEIBHBIE ITOBpEeXIEHHUS
30aHUH, B HEKOTOPBIX CIyyasiX MX paspymienus. Ha moporax mossisiorcs
TPELIMHBI, HAOMIONAeTCs HAPYUIEHHE CTHIKOB TPYGOIIPOBOIOB, ITOBPEXIE-
HME KaMEHHBIX orpald. B cyxmx rpyHTax o6pasyioTcs TOHKME TpeLMHBIL,
BO3MOXHBI OTOJI3HY U 00Bastbl. UsMeHsieTcst Ne6UT UCTOYHMKOB U YPOBHEIA
TPYHTOBBIX Bol. Bo3HMKal0T HOBBIE U IPONANAIOT CTAPHIE HCTOYHMKY BOJIBL.
B roMemeHuax cHIBHO KayaloTcs BUCSYME MPEIMETHI, JIeTKas Mebejis
CIBUTAETCA, MagaloT KHWUIH, Nocyda ¥ Baswel. IlepenBuxeHue moneit Ges
AOTIOJIHUTENBHOM OIOPHI 3aTpyIHEHO. Bee oM MoKMaoT moMeleHHe.

Semnempacenua cunoii 8 6a1106 BHI3BIBAIOT 3HAYMTEILHBIE MOBPEXIEHUS
OONBLUIMHCTBA 3NaHMA. B HEKOTODBIX MOMHbBIE paspymienus. O6pasyercsi
GOJIBIIOE KOJTMYECTBO TPEIMH HA CKIOHAX I'OP M B ChHIPBIX TPYHTax;
HabJIIONAIOTCSl OCHINM, OION3HH M TOpHbIe O6Baib. Boma B Bomoemax
MyTHas; MeHseTcs AeOUT MCTOYHMKOB M YpOBHEH BOABI B KoJoAuUax. B
TIOMCLIICHUSAX CABUIACTCS M YaCTMYHO ONPOKUIBIBAETCS MeGelb, Jerkie
TIp€AMETHI TOACKAKUBAIOT M ONpoKuabIBaoTcs. JIionu ¢ TpynoM yaepXupa-
I0TCS Ha Horax. Bce BrIGeraor U3 noMewieHuii.

Jemaempsacenusn cunoii 9 6a1108 BHI3BIBAIOT HCKPHMBJIEHHE XeJe3HOLO~
POXHBIX IyTeH, TIOBPEXUEHHE HAChINEH TOPOT, paspylieHHE AbIMOBBIX TPY6,
baweH. BonplIMHCTBO 3naHumii o6pymmuBaercs. B IpyHTax obpa3syloTcs
TpeWMHBI 10 10 cm; HabmonaloTes ropHble 06BN, ONON3HU, HeGOBIINE
TPSI3EBBIC M3BEPXKEHUSA, B BOfoeMax Gonbloe BomHeHue. B nomemenusx
ONpOKHABIBAETCA M JToMaercst Mebens. Habmonaercst 6oJbIoe 6ecrioKoii-
CTBO XMBOTHBIX.

3emaempscenus cunoii 10 6a1106 BHI3BIBAIOT o0pylleHHe MHOTHX 3aHHiA,
IaMObI U HACBINM MONMYYAIOT 3HAYMTENbHBIE MOBPEXKIEHHS, Ha JIOPOXHOM
MOJTOTHE TPELIMHEI M AeopMaLvu, obpyLIeHHe TPy, GalleH, TaMSITHHKOB,
orpan. BosHHKaIOT TpeLnHBI B rpyHTax 10 1 M. HabmonaoTes o6Bats: cKan
 MOpcKux beperos. HaGmonaercst BO3HNKHOBEHME HOBBIX 03ep, IPU60s 1
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BBIIUIECKVUBAHUS BOABI B BOLOEMaX M pekax. B noMemeHusaX MHOTOYHCIIeH-
HbIe TOBPEXIEHNA NPEAMETOB JoMallHero o6uxona. ZKMBOTHbIE MEUYTCs
H BOIOT.

3emnempsacenus cunoli 6 11 6annoé BBHIBIBAIOT oOlUee pa3spylieHHE
3naHMii, paspyllieHHe Hachleil Ha GOBLINX MPOTXEHHUsAX. Tpy6onpoBOIbI
NIPUXOMAT B MOJIHYI0 HeroaHocTh. Ha 60NMbLINX MPOTSXKEHUAX XKENIE3HOMO-
POXHBIE TIyTH IIPUXOMAT B TIONHYIO HENPUrofHOCTh. Ha nmoBepxHOCTH 3eMITH
Ha6JI0ZAI0TCA MHOTOUHCIIEHHEIE TPEIIMHBI U BEPTHKAIbHBIE IIepeMelLeHUs
rnactoB. Bonpume o6Banbl, onon3HW. CHIBHO MEHSETCA PEXHM BOIO-
MICTOYHHKOB M BOJOEMOB M YPOBEHb TIPYHTOBbIX BoA. B MOMeELICHMSIX
HabmomaeTcs TubeNb 3HAYMTENBHONM JacTu HaceneHUs, XXHBOTHBIX U MY~
1LECTBA IMOA 06JIOMKAMH 3[JaHUM.

3emnempacenus cunoii 12 fannros BeI3BIBaET ObLee paspylIeHHe 3NAHUH
M COOpYXeHMil. 3HaUMTeNbHast YacTh HaceNeHUs TMOHET OT ONON3HEeH. B
rpyHTE Hab/I0JaI0TCSl BEPTUKANBbHBIE M TOPH3OHTATbHbIE PA3PHIBLI M CIBUIY.
O6pasyioTcs 03epa, BOAONAbI, H3MEHSIOTCS pyc/a peK. PacTUTeNbHOCTS U
XHMBOTHBIE MOTHGAIOT OT 06BATIOB M OCHINEH B FOPHBIX paifOHaX.

By/IKanHYecKHe W3BePKEHHsA NpPeJCTaBIAIT cobGoi JOCTATOYHOE ornac-
Hoe reojioryyeckoe ssieHue. IpolLiecch, MPOMCXOMSIINE B 3MHOM TONLIE
1 BBI3bIBAIOILME H3BEPXEHMU, e1lle He 1O KOHIIa H3yyeHbl. [IpuHATO CYNTATD,
YTO BEPXHSS 4ACTh MAHTUH HAXOIUTCH B COCTOSIHMM, OJIM3KOM K pacIuias-
JIEHHOMY, [IO3TOMY laXe HE3HAYMTENLHOE MIOHIDKEHUE NaBIeHHs (HampH-
Mep TpH pasIBUXEHMH TEKTOHUYECKHX ILUIMT) MPUBOJUT K IOJIHOMY €e
paciuraBneHuio. PacraBieHHas nopona (marma), Gynydu Gojee JIETKOM,
yeM OKpYXaloll{e MOPOJBI, MEIJICHHO MTOAHMUMAETCS K IOBEPXHOCTH 3EMIIHU.
Yaire BCEro 3To IPOMCXOMUT 1O Pa3ioMaM 3eMHOM KODBI. Bropoii nipuyn-
HO#{, BBI3BIBAIOIIEH M3BEPXKEHHUS, ABIAETCA HATUYME JIOKATBHBIX PaiHoaK-
TUBHBIX MCTOYHUKOB. HeMHOrouyMcjieHHBIEe MaTepHKOBBHIE BYJKaHBHI,
PACTIONIOXEHHBIE BAAIM OT TPaHMIL JTUTOCGHEPHBIX TUTUT, BBI3BAHBI KaK pa3
TaKMMHM JIOKQJIBHBIMA HCTOYHHMKAMU PagHOaKTUBHOM TEIJIOTHI WJIM Iopfa-
YUMM TOYKAMH B MAHTHH.

TIpu M3BepXeHHsIX Yalle Bcero Habmonaerca: AegopMallust ¥ CoTpsce-
HHUSI 3eMHOM MOBEPXHOCTH; BBHIOpOC, BbIMaJEHHE IMPOAYKTOB M3BEPKEHUS;
IIBUXXEHME JIaBbl, IPA3€BbIX, KAMEHHBIX TIOTOKOB; IPaBUTALIHOHHOE CMeEILlE-
HHUe TOpHBIX nopoil. B arMocdepy BbIpbIBaeTCst 60JIbILIOE KOTUIECTBO apos
¥ ra30B, MPUBOMSAILIEE K XMMMYECKOMY 3arpsi3HEHHIO aTMOCQEpHI. Packa-
JieHHasl JIaBa [IPMBOLMT K TEIUIOBOMY 3arpsA3HEHHIO OKpYXaloLled CPelsl, C
NOTEHLMATBHOM OMACHOCTBIO 06pa30BaHMs KPYITHOMACINTaOHBIX MTOXapOB.
Hepenxo B KpaTepax B nepuol MoKosi o6pasyloTcsi 03¢pa, Toria B MEpHON
M3BEpPXEHUS BOAOTPSI3EBbIE MOTOKM IPEACTAB/IIOT OCHOBHYIO ONACHOCTB,
axe GOMBIIYIO, 4eM MOTOKM JIaBbl (M3-3a GONBIIMX CKOPOCTEH nepeMelle-
HHUS O CKJIIOHAM).

Yare BCEro U3BEPXEHUS BYIKAHOB HAYMHAIOTCS BHIGPOCOM M3 KpaTepa
cToN62 YepHOro AbIMA WIM MEIUTa BBICOTOH 1O 5 KM, KOTOpBIi GBICTPO
paciuIbIBaeTcs B BO3yXe B BUIE OTPOMHOIA TyYM; Ha CKIIOHAX M Ha KpaTepe
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TOSABJIAIOTCSA TPEUIMHEL, YEPE3 KOTOPHIE BRIAEAAIOTCS YAYLLUIMBbIE TA3bI WK
ropsyas Boja.

Bcrien 3a aTUM OGBIMHO HaYMHAETCS JMBHEBBIHA Ipo30Boill KoXxb. Ox-
HOBPEMEHHO U3 KpaTepa BEIGPACLIBAIOTCS KPYITHBIE M MEJIKHE PACKATEHHBIE
OGJIOMKM TOPHBIX TOPOJ, U3 TYY BHINAKAeT MeTel, KOTOPbIi MOKpHIBAET
CKJIOHBI BYJIKAHA M OKPECTHOCTH. 3aTeM HaYMHAETCA H3BEpPXEHHME JIaBhl U3
JepJia BYJIKaHa.

Cenn (or apab. «caiiib» — GYpHbIA TOPHBIH IIOTOK) — 3TO BHE3AIHO
BOSHUKAIOIIUA B pyc/ax TOPHBIX PEK BPEMEHHBIA IIOTOK, XapaKTepH3ylo-
IIMIACS] PE3KMM IOIBEMOM YPOBHS BOOBI U BHICOKMM CONEPXAHMEM IIPO-
JNYKTOB pa3pylleHHUs] FOPHBIX ITOpOL.

BosHuKHOBeHME IpA3EBOro MOTOKA B OCHOBHOM CIIOCOGCTBYIOT TpH
YCJIOBHSI: MHTEHCHBHBIN JINBEHD WK OYeHb APYXHOE CHErOTassHUE, 3HAYU-
TEJIbHAs! KPYTU3HA CKIIOHOB PEYHBIX JOJUH U 6aJIOK, T. €. 60MplNe YKIOHBI
BOJHBIX ITOTOKOB; HAJIMYME HAa CKIOHAX OONBIIHX Macc JIETKO CMBIBAEMOI'O
PBIXJIOTO MEIKOODJIOMOYHOIO TPYHTA.

['psazekaMeHHBlE ceMM ABHXYTCA BIOML CKIOHOB NUCKPETHO M3-3a
NOCTOSHHO ofpasyrowmuxcs 3aTopoB. CKOPOCTh ceieif MOXET HOCTHUTATh
10 m/c.

Ononsens — CKONB3SIILEE CMELIEHHE TOPHBIX TIOPOI BHU3 IO CKIOHY
TOA BJAUSIHUEM CWIBI TSXeCTH. ONOJ3HM BO3HMKAIOT Ha KaKOM-HUOYIb
yyacTKe CKJIOHA WIM OTKOCa BCJEACTBHE HApYLIEHWS] PABHOBECHS ITOPO,
BBI3BAHHOTO: YBEJIMYEHHEM KPYTU3HEI CKJIOHA B pe3yJILTATE IIOAMBIBA BOMIOH;
ocnabieHueM MPOYHOCTY TIOPO ITPH BHIBETPMBAHNM WIIH NEPEyBIIKHEHUH
OCaJiKaMH U MOA3EMHBIMM BOJAMM; BO3JIEHCTBUEM CECMHUYECKHX TOTYKOB,
XO3SUCTBEHHOM NEATEJIBHOCTHIO, MPOBOAMMOM 6€3 yyera reoJorMyecKux
YCIIOBUH MECTHOCTH.

CeneBble IIOTOKM M OMOJ3HHM CIIOCOGHBI BBI3BATh KPYIHBIE 3aBAIBL U
0OpylLIeHHsI aBTOMOGHIIBHBIX M Xe€JTE3HBIX JIOpOr, pa3pylleHue 3MaHuil u
COOPYXEHHH, HaCEIEHHBIX ITyHKTOB, 3aTOIUIEHUE TEPPUTOPHA, TIOPAKEHHE
U rubens moped. Onon3Hu OGBIMHO BO3HMKAIOT HEOXHIAHHO M IIPHHOCST
Oonbinve GeCTBUS, HAKPHIBAs HACENEHHbBIE MYyHKTHI WIM MX YACTH ILIOT-
HbIM, BBICOKHM CJIOEM 00JIOMOYHBIX TTOPO]I, NTMHOM M MECKOM, 4TO KpaitHe
3aTPYIOHSIET MPOBEAEHHE cllacaTebHBIX paboT.

Hasoanenns — 3aToIUIeHHe 3HAYUTENBHBIX TEPPUTOPHIL, BOSHHKAIOLIEE
B pesyabTaTe pa3iMBa peK BO BpeMs IOJOBOObS M NMABOAKOB, JIMBHEBHIX
ROXIEH, JeASHBIX 3aTOPOB peK, OOWIBHOTO TasHbS CHETOB M JpPYTHX
NpUPOAHBIX NPUYHH. IIpy HaBONJHEHNUM MPOMCXOAAT paspyllleHUe 30aHMI,
COOPYXEHHIl, Pa3MBIB Y4aCTKOB JIOPOT, IIOBPEXIEHHE TMAPOTEXHUYECKUX
IOPOXHBIX COOPYXKEHHIA.

T'pososnie paspsapi. Ha seMHOM 1uape exeronHo Gbiaer 6ojiee miecT-
HaaLaTH MUJUTMOHOB IPO3, TPUYEM EXECEKYHAHO B aTMOCheEpe IIPOMCXONUT
OKOJIO CTa IPO30BBIX Pa3pAnoB. ATMOCGhEpHBIE 3MEKTpUYECKHE pa3psibl
MOTYT MPOMCXOOUTH KaK MEXIy OTHEIbHBIMM OOJIaKaMH, TaK M MEXIy
TPO30BBIM O0JaKOM M IOBEPXHOCTBIO 3eMJ. IIPOTAXEHHOCTh TPO30OBBIX
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KaHaJIOB MOXET IOCTUTaTh HECKOJBKHX KHJIOMETPOB, a CHJIa TOKA B HUX —
COTEH ThIcAY aMIiep. Takue rpo3oBble KaHaIbI IPEICTABIAIOT 3HAYMTENBHYIO
ONACHOCTD IS IPOMBILIUIEHHBIX, TPaXIAaHCKUX W BOEHHBIX 00BeKTOB. OHM
MOTYT SIBUThCS IPUYMHOM KaK ITOXaPOB, TAK U MEXAHMYECKUX ITOBPEXIECHUH
obopynoBaHus, HAPYIIEHUI Ha IMHUAX CBA3M U 9HEProcHAGXEHNS OTIeb-
HBIX TEPPUTOPUH, B3PBIBOB TEXHOJNOTMYECKOI0 00opyaoBaHus. Paspsn cra-
TUYECKOTO 3JIEKTPUYECTBA MEXIY TPO3OBBIM OOJIAKOM M TMOBEPXHOCTBIO
3eMJIM IIPOMCXOAMT B JIBA OCHOBHBIX 3Tana. Ha mepsom atame obpasyercs
paspsl, ABUXYUIUICS OT 06J1aka K MoBepXHOCTH 3eMit. I1pu mpuommkeHUK
3TOro paspsila K MOBEPXHOCTH 3eMJIM Y €€ IOBEPXHOCTH (opMHpyeTcs
BCTpeyuHbIi paspsaa. [lpu causiHUM 3THX 3apsnoB oGpasyeTcs paspsIHBIL
KaHaJl, KOTOPHIil 32 HECKOJIKO MHUKPOCEKYHI NOCTHraeT NUaMeTpa B He-
CKOJIBKO C3HTHMETPOB, NPUYEM TEeMIIEpaTypa ra3a M €ro JaBjieHHe MOTYT
nocturath cootBeTcTBeHHO 3HayeHuit 25000 K u 4 MIla. [dasneHue B
KaHajie ObicTpo yObiBaeT u B TeueHHe 300 MKc OOBIYHO CHMXaeTcs HO
0,05 MIla. TakuM oOpa3zoM, paspsi MOJHHMM MMOA06GEH B3pbIBY IMHHOIO
LIHYPOBOTO 3apsAna ¢ yaeabHoM sHeprueii 1 kIx/cM.

9.3. TEXHUWYECKME CPEJICTBA IPENOTBPAINEHNA
TEXHOTEHHBIX ABAPHI

9.3.1. Cpeacrsa B3pbIBO3AIIATHI TEPMETHIHBIX CHCTEM

Jio6oe obGopynoBaHue TIOBBIILIEHHOIO [OaBJeHUSI HONXHO OBITH
YKOMIUIEKTOBAHO CHCTEMaMM B3pPBIBC3aLIUTEI, KOTOPHIE NPEAIIONAaraloT:

— HNPHUMEHCHHNE o6opy110}3a}m;1, pacCYMTaHHOIO Ha JaBJC€HHUE B3PhIBA,

— TpUMEHEHWEe TMIpPO3aTBOPOB, OTHENperpanuTe/ici, MHEPTHHIX HIH
NdpoOBBIX 3aBEC;

— 3alUUTY alnapaToB OT pa3pyLICHUs MPHU B3pbIBE C MOMOLUBIO YCT-
poiicTB aBapuitHoro c6poca AapneHUs (IPeIoXpaHUTEIbHBIE MEMOpPAHEI 1
KJIanaHbl, OBICTPOACHCTBYIOUINE 3aIBUXKKH, OOpaTHbIE KIAMaHbl U T. A.).

BapbiBo3ainTa cucTeM TNOBBILEHHOTO NABICHUS JOCTUTAETCSH TaKKe
OPraHU3aHMOHHO-TEXHNYECKUMU MEPOTIPUSITUAMM ; pa3paboTKOi HHCTPYK-
TUBHBIX MAaTepUaNoOB, PErIAMEHTOB, HOPM U INpPaBUA BEHCHUS TEXHOJIOTM-
YeCcKUX MpOlIecCoB; OpraHusanueil obydyeHHs ¥ HHCTpyKTaxa oOcCiy-
JKUBAOHIEro MEPCOHANa; KOHTPOJIEM U HAm30pOM 3a cOOMIONEHUEM HOPM
TEXHOJIOTMYECKOTo PEXUMA, MPaBUJl U HOPM TEXHHUKH 6€30MacHOCTH, Mpo-
MBILLIEHHOW CAaHUTapHU M MoXapHoi 6e30MmacHOCTH M T. M.

Tpy6onposonwi. 1151 Toro 4roObl BHEIUHKI BUI TPYOOIIPOBO/IA YKA3hIBA
Ha CBOWCTBA TPaHCIOPTUPYEMOH cCpeldbl, BBeleHAa MX OIMO3HABAaTEJIbHAs
(curHajibHast) OKpacka:

Bemectso Oxpacka
Bona 3eneHblit
Map KpacHprit
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Bosznyx CuHwmit

T'opioume ¥ Heroproure rassi XKenrsrit
Kucnorbt OpaHXeBbiit
[enoun ®uonerossiii
Topioure M HEroprouHe XHAKOCTH KopuuHeBbiit
Tpoune Bewtectna Cepbrlit

Hns 0603HaueHHs BUAA OMIACHOCTH TPAHCIIOPTUPYEMOTO 110 TPYGONpo-
BOZy BElECTBA HA €TO MOBEPXHOCTh JOMOJIHUTENIBHO HAHOCST MpPeayIpex-
NlaloHine CHUTHaIbHBIE KoJbhHa. YHCIIO KoJel oIpeneisieT cTereHb
onacHocTH. CHrHaIbHBIE KOMbLIA NPEIYCMOTPEHBI: KPACHOTO L[BETA — IS
B3pPBIBOONACHBIX, OTHEONACHLIX, JIETKOBOCIIAMEHSIOIIMXCS BEIIECTB; 3€/1e-
HOTrO UBEeTa — JUIsSt 6€30MACHBIX WIN HEHTpaNbHBIX BELECTB; XEITOrO I[BE-
Ta — JJIA TOKCHYHBIX BewiecTB. XKeThie KOJIblia MOIYT 0603HAYATh U TAKKE
BUIBI OMAaCHOCTH, KaK NIyGOKUH BAaKyyM, BBICOKOE HNAaBJIEHHE, HAIUYUE
panualmu.

Bce TpyGompoBonbl mocne MOHTaXa M MEPUOIMYECKM B Ipolecce
3KCIUTYyaTaLlMH MIOABEPTaoTCs THAPABIMYECKNM UCIIBITAHUAM Ha ITPOYHOCTh
npy npo6HOM AaBieHUM Ha 25 % mpeBblllaonieM pabodee, HO He MEHee
0,2 MI1a. KpoMe Takux HCHIBITaHH I, Ta301IPOBOIbI, @ TAKKE TPYBOIipOBOIBI
Ut TOKCHMYHBIX T430B MCIIBITBIBAIOT HA TePMETHYHOCTh BO3IYXOM IIpH
NMpoOHOM NaBJlE€HMM, paBHOM pabouemy. OTCyrcTBME yTEYKM BO3AyXa U3
COeNHHEHUH IPOBEPAIOT MBUIBHBIM PACTBOPOM HIIM IIOTPYXEHMEM Y3JIOB
TpybonpoBoaa B BAHHY C BOHOW.

l'azonpoBonbl MPOKIAABIBAIOT ¢ HEGONBUIMM YKIOHOM B CTOPOHY ABH-
XKEHMsI rasa, B HUXKHEH ToUKe pasMeLaoT creHaibHyIo 6y(hepHyIo eMKOCTb
(KOHIEHCATOOTBOAYMK), KOTOPYIO CHAGXAIOT B HUXHEH YaCTH CITyCKHOM
TpYy0oit ¢ KpaHOM ISl CUCTEMaTHYECKOrO yIaJeHHs] KOHAEHCATA U Macja.
Tt MCKITIOYEHH Sl BO3HUKHOBEHHSI HATIPSXXEHUI OT TETLTOBBIX IehOpMaLIMi,
0COOEHHO B HA3eMHBIX IA30TIPOBOJAX, YCTPaUBAIOT ClIELUANBHBIE KOMITEH-
CaTopbl TETUIOBBIX MEPEMEIICHUI, KOTOPBIE MOIYT BBIMOJHATLCS B BHIE
cunboHoB 1iu T1-06pasHbIX Y4acTKOB TpyGONMpoBoaa.

TpybonpoBonbl, 110 KOTOPBIM MOJAETCH TOPIOYEE U OKHCIHUTENb, 060-
PYAYIOTCSl CTIEUMATBHBIMH YCTPOMCTBAMM: aBTOMATHYECKUMHU 3aIBHXKAMHY,
0OpaTHBIMM KJIallaHaMH, TMAPABIMYECKMMM 3aTBOPAMHU, OTHE- M IUIAMS-
nperpagurenssMi. OGpaTHble KIamaHbl TPENATCTBYIOT OGPaTHOMY XOOy
noTtoka paboyero BelIECTBA B ciyyae Hayasia Mpollecca TOPEHUs U MOsIBIe-
Husl npoTuBoasiieHus. [IperoxpanurebHble 3aTBOPH IPUMEHSIOT, HAIIPU-
MEp, B IeHEpaTopax aleTHeHA I MCKIIOYeHUsT 0OpaTHOTo MpoCKoKa
[UIAMEHU OT ra30BOI ropenKd CBAPOYHOro arperara.

Ceynpl ¥ eMKOCTH OGILENPOMBILUIEHHOTO HA3HAYEHHUs, SKCILTyaTHpye-
MBbI€ B MPOMbILIIEHHOCTH, IOJDKHBI OTBevaTh TpeGosauusam [1B6 10-115—96.
3TH MpaBUIA PaCIPOCTPAHSIOTCA Ha:

— COCYAbl, paboTaroLKe Mo JaBIeHUEM BOAbI C TEMIIEPATYPOIl BbILLIE
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115 °C wiM Opyroi XKUIKOCTH ¢ TEMIIEPATYpoii, MPEBHIIAIOLIEH TeMnepa-
Typy KuneHus npu npasieHun 0,07 MIla, 6e3 yyera ruapocTaTH4ecKoro
IABIICHUS;

— cocynbl, paboTalwolne NMoji JaBIeHHEM Tapa WK rasa CBhIlIE
0,07 MI1a;

— BaUIoHBI, NMPeAHA3HAYEHHBIE LIS TPAHCIIOPTHPOBAHUSA U XPaHEHUS
CXAaThIX, CXMXEHHBIX ¥ PACTBOPEHHBIX ra3oB MOJ AABJIEHUEM CBBILIE
0,07 MIla;

— IMCTEPHBI ¥ GOYKM IS TPAHCIIOPTUPOBAHUS U XpaHEHUs CXHIXEH-
HBIX Fa30B, NARIEHUE TAPOB KOTOPBIX Mp¥ TeMriepatype 1o 50 °C npesbimiaeT
nasienue 0,07 MIla;

— LMCTEPHBI M COCYIBI Ul TPAHCIIOPTUPOBAHUS MJIH XPAHEHUS CcXa-
TBIX, CXHMXEHHBIX [A30B, KUAKOCTEU U CHITYYHX TEJ, B KOTOPBIX AaBjeHUe
soiie 0,07 MIla co3naercs nepuoonyecKy JUIS MX OTTIOPOXKHEHHS,

— OapokaMepbl.

Cocynpl, Ha KOTOpBIE DPacNpoOCTPaHSIOTCA HACcTOsSLMe TNpaBWiIa, A0
mycka X B paboTy JOKHBI GBITh 3apericTpupoBaHbl B opraHax I'ocrop-
TexHanzopa Poccuu.

Perucrpauuu B opraHax ['ocroprexHan3opa Poccuu He momexar: co-
cy/ibl, paboTalole TIpy TeMIeparype cTeHKH He Bolie 200 °C, y KOTophix
npou3BeneHue aapneHus: 8 MIla Ha BMECTUMOCTD B M’ He nipesbuuaer 0,05;
cocylpl, paboTaloliye MpU YKa3aHHOH BBIUIE TEMIIEpATYpe, Y KOTOPBIX
npousseneHue napneHus B MIla Ha BMecTUMOCTE B m® He mpesbiuaer 0,1;
a TaKKe PAI COCYIOB CNELUATIbHOIO Ha3HAYEHHS.

BaJlsIOHBI U eMKOCTH B 3aBUCUMOCTH OT COJIEpXKalIuXcAa B HUX BeLUECTB
OKpalllMBaIOT B pa3nuyHble 1BeTa. CUrHaTbHas OKpacka GayIoHOB €MKO-
CTeil, LUCTEPH U T. M. MO3BOMSET UCKITIOYUTh BO3MOXHOCTh 0Opa3soBaHus
CMECH <«IOpIOYEE — OKHMCITUTE/b» BCIEACTBHE 3aMOJTHEHMS EMKOCTEH Belle-
CTBOM, JUIS1 KOTOPOTo OHM He mpenHasHayeHsl. Ha HapyXHyIO NOBEpPXHOCTh
BGALTOHOB HAHOCUTCS COOTBETCTBYIONIAS HAAMUCh W CUTHAJIBHAS [10JIOCA.
Oxpacka 6aJUIOHOB [UISi HauboJiee YacTo UCIMONb3yeMbIX MPOMBIIUIEHHBIX
rasoB B coorBeTcTBUU ¢ [1B 10-115—96 npuBeneHa HUXe:

HanmenoBanue rasa Oxkpacka TeKkeT HAAMUCH IIser HanmHcH 1iser nonocwl
Asor YepHas Aot Kentoiit KopuyHeBbI#i
AueTtwieH Benas ALeTHIIEH KpacHblit KpacHsit
Kucnopon Tony6as Kuciopon YepHblii YepHblit

Y ropnoBHHBI Kaxoro 6aioHa Ha ero chepryecKor YacTH NOJDKHBI
ObITh BLIOUTHI CAEAYIOIINE NaHHBIC: TOBAPHBIN 3HAK NPEANPUATHSI-U3TOTO-
BUTEJIS, JaTa (MECsLl ¥ Tof) U3roToBieHus (MOCHeAHero UCIBITAHMs) U TOX
CelyIOIIEro MCIIbITAHUS: BUI TepMooOpaboTku (HOpManu3auys, 3aKajika
¢ ornyckoM); pabouee u mpoGHoe ruiapasiuyeckoe nasnenue, MIla:
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BMECTUMOCTb GaJUToHa, J1; Macca 6ajutoHa, KT; KieiiMo OTK; o603HaueHue
JIEeNCTBYIOLETO CTAaHAAPTA.

Hnst oBecrieyenusi Ge3omacHON SKCIUTYaTaUMM COCYNBI M €MKOCTH,
paboTalolye 1o JaBJCHUEM, TOJDKHBI [OIBEPraThes TEXHUYECKOMY OCBU-
AETENBCTBOBAHHIO ITOC/IE MOHTAXA M ITyCKa B 9KCIUTYaTAIKIO, NEPHOIWYECKH
B IIPOLIECCE IKCIUTyaTalHH, & B HEOGXOAUMBIX CIy4asX M BHEOYEpeTHOMY
OCBMIIETEIHCTBOBAHHIO.

O61eM, METOABI M NEPHOAWMYHOCTE TEXHHYECKOTO OCBUAETEILCTBOBAHUS
OroBapHBalOTCs U3TOTOBUTENIEM H YKA3BIBAIOTCSA B HHCTPYKIIMSAX 10 MOHTAXY
M 3KCIuTyaTauud. B ciyyae OTCYTCTBHMS TakMX YKA3aHHil TeXHHYECKOE
OCBHICTEJIECTBOBaHKE NPOBOAUTCA No ykadaHuio IIB 10-115—96. s
COCYIOB, He TNOMUIEXAllMX pPerucTpauuy B opraHax locroprexnanmsopa,
YCTAHOBJIEHA CIIEAYIOLIAsl [EPUOAUYHOCTD: THAPABINYECKHE WCIBITAHUA
TNpOOHBIM [JaBIEHHEM OIMH Pa3 B BOCEMb JIET, HAPYXHBIA M BHYTPEHHMIA
OCMOTp OIMH pa3 B [1Ba roja Ipud pabore co cpenoif, BHI3LIBAIOLIEH
paspylleHHe ¥ QU3NKO-XHMHUYECKOe NMPEBpAlleHNe MaTepuana (KOppo3us
M T. 11.) co cKopocThio He Gonee 0,1 u 12 Mmecsles npu cKopocT Gonee
0,1 MM B rog.

TIpy ruapaBIHYECKMX HCIBITAHUAX eMKOCTb 3aIIOMHAIOT BOJOM, OCHe
4ero JAaBJIEHHe BOIBI IUTABHO MTOBBILIAIOT O 3HAYEHHIf TPOGHOIO JARTEHUS.
Ui MeTaUIMYecKUX COCYIOB CBAPHOTO THNA NPoOHOE NaRIeHHE D =
=1,25Pp6 ‘;—2"’; IUISL JTUTBIX COCYAOB Prp = 1,5p506 ?; VISl COCYZOB, N3TOTOB-

s

JICHHBIX M3 HEMETALUTHYECKHUX MATEPHAIOB Pry = 1,6Pp6 %‘1 [IPH yIApHOM
t

BA3KOCTH Martepuana mexee 20 Ix/cM’ u Py = 1,3Ppes %&, NpH yIapHOM
1]

BsiskocTH 6onee 20 JIxx/cM’, rie Poes — pabouee nasnenue, MIla: oy 1 0, —
JOIyCTUMOE HAIPSKEHHE COOTBETCTBEHHO NP HOPMAIBHOM M paboueit
teMriepatype, MITa.

Bpems Beumepkyu npoGHOro HaBleHMs! YCTRHABIMBAETCS paspaboTdu-
KOM M OOBIYHO 3aBMCHT OT TOJILIMHBI CTEHKH cocyna. Tak, rpu ToNIMHE
creHku 10 50 MM oHo coctammster 10 Mun, mpu 50...100 MM — 20 muH,
csbimie 100 MM — 30 mMuH. s TMTBHIX HEMETAUTUYECKHX M MHOTOCIONHBIX
COCYAOB HE3aBHCHMO OT TOJIILMHEI CTEHKHM BpeMs BBIIEPXKH COCTABISET
60 MuH.

ITocyie BBIAEPXKM NMOX NMPOGHBIM JABIEHHEM NABICHHE CHUXAETCH OO
paboyero, 1puM KOTOPOM INpPOH3BONAT OCMOTP HAPYXHOM NOBEPXHOCTH
CoCyAa, BCEX €ro pasbeMHBIX M CBapHBIX coemuHeHMi. Cocyn cuuTaercs
BBIIEPXKABIIMM IUIPABIMYECKOE UCTIBITAHME, €C/IM He OGHApyXeHO: TeYH,
TPEUIUH, CJIE30K, IOTEHUS] B CBAPHBIX COENUHEHUAX U HA OCHOBHOM
MeTajlte; TeYH B Pa3beMHBIX COSANHEHHUSX; BUIMMBIX OCTATOYHBIX Jedop-
MaLWi, MafeHus NaBICHUS 110 MAHOMETDY.

B 3aBMCHMOCTH OT Ha3HAaYeHMS M KOHKPETHOTO TEXHONOrMYECKOIo
Mpoliecca eMKOCTH JUISl CXATHIX M CXMXEHHBIX Ia30B JOJDKHBI KOMILIEKTO-
BaThCsl COOTBETCTBYIOIIEH 3aIlIOPHONH M 3aNOPHO-PETYIHPYIOIIEN apMaTy-
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poii, mpubopaMH I U3MEPEHHs! JaBICHUA, MPUOOpaMK Wil U3MEPEHUS
TeMIepaTyphl, PpeIOXpaHUTEIbHBIMU YCTPONCTBAMH Y YKa3aTeJISIMU YPOBHS
XHUIKOCTH.

Kaxasmii cocyn ¥ caMOCTOATEIbHBIE TTONOCTH € PasHBIMH JaBJICHUSIMM
JOJDKHBI GbITh CHAGXXEHBI MAHOMETPAMH TIpSIMOro JefcTBMS. MaHOMeTpHI
OJDKHBL KMETh KJIACC TOYHOCTH He HmXe: 2,5 — Ipu paboyeM JaBICHHMH
cocyma mo 2,5; 1,5 — npu paboyem mamieHuH cocyia cspime 2,5 Mlla.
MaHoMeTp HoJDKeH BHIOHPAThCS ¢ TAKOM 1IKaoi, YTOOH! Npeen H3MepeHHs
paboyero AaBjieHUs] HaXOMWICS BO BTOPOM TPETH ILKAIbL.

- MaHoMeTpbl He HONYCKAIOTCs K PUMEHEHHIO B CTy4asiX, KOTAa OTCYT-
CTBYeT I1oM0a MK KJIEHIMO ¢ OTMETKOH O IIPOBEIEHHH IIOBEPKU; TPOCPOYEH
CPOK ITOBEPKH; CTPEJIKA ITPH €r0 OTKIIOYEHMH HE BO3BPALiaeTCs K HyJIEBOMY
NOKA3aHUIO IKAIH HAa BEJIMYHHY, NPEBILIAIOILYIO TOJIOBUHY NONYCTHMOM
MOTPEIUHOCTH T JaHHOTO npubopa; pasbUTO CTEKIO WIM MMEIOTCS Io-
BPEXIEHHUS, KOTOPbIE MOTYT OTPAa3HThCS HA NIPABUIBHOCTH €r0 MOKa3aHUH.

TpenoxpaunTensubie ycrpoiicTsa. Kaxnblit cocyll NODKEH NOMONIHHU-
TEJIbHO OBITh CHAOXEH YCTPOMCTBOM OT IOBHILEHWS HABJICHWS BBILLE
JormycTuMoro. B KayecTBe MpenoXpaHUTEIbHBIX YCTPOKCTB NIPUMEHSIOTCA:
1) TpenoXpaHUTENbHBIE YCTPOMCTBA C paspylalOUIMMHMCA MeMOGpaHaMu
(NpenoXpaHUTEIbHbIE MEMOPaHBI); 2) B3pbIBHBIE KJIANaHBI; 3) NPYXUHHbIE
NIPEeAOXPAaHUTENbHbIE KIIAaNaHbl ¥ Jp.

JIOCTOMHCTBOM MpedoxpaHumensHoix memOpan $IBISETCS TpelenbHas
MPOCTOTA MX KOHCTPYKIIMHM, YTO XapaKTEpPU3YeT MX KaK CaMBble HANEXHBIE
M3 BCeX CYILUECTBYIOIMX CPEICTB B3phIBO3aILMTEL. KpoMe Toro, MeMGpaHsI
[IPAKTHYECKH HE MMEIOT OTPaHHWYeHuii MO NpPONYCKHOH CIIOCOOHOCTH.
HauGosee XapakTepHBIM IIPU3HAKOM, [10 KOTOPOMY OOBIYHO Kiaccupuuy-
PYIOT IIPENOXPaHUTENbHbIE MEMOPaHbI, AB/IAETCS XapaKTep UX pa3pylieHUs.
Paznnyalor paspbiBHbIE, JIOMAIOLIMECS, CPE3HBIE, XJIONAIOMINE U CIIEHATb-
HBIE NTpeJoXpaHUTeNbHbIE MEMOpaHHL.

Hau6onee NMPOCTHIMA M PACHPOCTPAHEHHBIMU THIIAMM SIBJISIIOTCS pas-
pBIBHbIE MEMOpPAHbI, H3TOTABIMBAEMBIE U3 TOHKOJMCTOBOIO METAUTHYECKO-
ro nipokara. IIpu HarpyxeHu! paGouMM JaBiIeHMEM MEMOPaHa MCTIBITBIBAET
GoJbllive TUTacTHyecKue aedopManny ¥ npuobperaer sSIpKO BBIPAXEHHBIA
KynoJ, 1o ¢opMe oueHb OIU3KUIA K cHepUYecKOMY CETMEHTY.

BecbMa CYIIECTBEHHBIM HEIOCTATKOM IPEIOXPAaHHMTENBHBIX MeMOpaH
sBIsieTcs TOT (aKT, YTo Mocie cpabarbiBaHUsA 3alluLiaemMoe obopynoBaHue
OCTaeTcsl OTKPHITHIM, YTO, KaK NMPAaBUJIO, MPUBOMUT K OCTAHOBKE TEXHOO-
TMYECKOro Mpollecca M K BHIOpPOCY B aTMocdepy BCETO COAEPKUMOro
anmapara. Kpome Toro, npu pasrepMeTH3allM| TEXHOIOTMYECKOro obopy-
NOBaHMS HeJIb3d UCKIIOYMTh BO3MOXHOCTh BTOPHYHBIX B3PBIBOB, KOTOPBIE
6bIBAIOT OOYCIOBIEHBI TIOACOCOM aTMOC(hEPHOro BO3/lyxa BHYTPb anmnapara
yepe3 OTKPHITOE OTBEPCTHE MEMOpAHBIL.

Hcnonb3oBaHue Ha TEXHOMIOTMYECKOM 000PYIOBAHHH 63Pbi6HbIX KAana-
HO@ JaeT BO3MOXHOCTb YCTPAHUTh 3TU HETaTUBHBIE MTOCNIEACTBUA, TaK KaK
nocie cpabaThiBaHusl U cOpoca HEOOXOMAMMOro KOJNHYECTBa ra3a 4epes
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B3PBIBHOM KJIanaH €ro cGpoCHOE OTBEPCTHE BHOBb 3aKPHIBAETCH M, TAKUM
06pa3oM, He BHI3bIBAET HEOOXONMMOCTH HEMEMLIEHHON OCTAHOBKHU obopy-
AOBaHUs U MPOBECHHUs BOCCTAHOBHUTENBHBIX pabot. K HegocrarkaM B3phIB-
HBIX KJIAITaHOB CJIENYET OTHECTH MX HECKOJBKO GOMBIIYI0 MHEPLIHOHHOCTD
N0 CpaBHEHHUIO ¢ MeMOpaHaMH, 3HAYUTEBHYIO CJIOXHOCTh KOHCTPYKIIMH,
a TaKXKe HENOCTaTOYHYI0 FepMETUYHOCTh, OFPAHMYMBAIOINYIO OGJIACTh MX
NpUMeHEHUS (OHH MOTYT MCIIONB30BAThCS IS B3PHIBO3AIIUTH! 060PYIOBa-
HH, paboTalOLIEro MpyU HOPMATLHOM JABIEHUU).

CaMbIM pacipoCTPaHEHHBIM B HACTOSIIEE BPeMs CPENCTBOM 3AILMTHI
TEXHOJIOTHYECKOT0 060pYNOBAHUS OT B3PHIBA SIBJSIIOTCS MpedoXxpanumenbusie
Kkaanans. ONHAKO W OHM MMEIOT PSN CYLIECTBEHHBIX HEIOCTATKOB, B
OCHOBHOM OIpeleNsiomuxcss 60Mbloii MHEPIMOHHOCTHIO KaK IPY30BBIX,
TaK U NMPYXKUHHBIX KOHCTPYKIIHII KJIAITaHOB.

Texnuueckoe 0CBHAETENLCTBOBAHHE YCTAHOBOK, paGOTAIOINX [TOX JaB-
JIEHHEM, 3aperuCTPUPOBAHHBIX B opraHax 'ocroprexHan3opa, IpOBOIUT HX
NpEeICTaBUTENb — TEXHUYECKHI HHCIIEKTOP, @ YCTAHOBKM, HE 3aperuCTpu-
POBaHHBIE B 3THX OpraHaxX,— JIMIIO, Ha KOTOPOE IIPUKA3OM 10 NIPETIPUATHIO
BO3JIOXEH HaI30p 3a 6€30NaCHOCTBIO SKCIUTyaTallkd YCTaHOBOK, paboTaro-
UIVX TIOJN OaBJIEHHUEM.

C cucreMamMu, HaXOAAIMMUCS 11Ol TOBIILIEHHBIM JABICHUEM, YETOBEK
CTaJIKUBAeTCsl He TOJILKO B IIPOM3BOACTBEHHBIX yCNOBUsX. IlpakTHyecku
TIOBCEIHEBHO, B OBITY, Mbl MCIIOJIB3yeM €MKOCTH M TPYOOIPOBOMBI, CONEp-
KAIIYe I0XApOB3PHIBOOMACHBIE CPEAbl WIM CPENbl, HAXOASIUUECS ITOX
TIOBBILUIEHHBIM JaBieHHeM. TaM, Te HeT MarkCTPaTbHBIX Ta3oIpOBOLAOB,
WCITONB3YIOTCSl 6BITOBBIE razoBbie GautoHbl. K cHcTeMaM MOBBILIEHHOTO
JABJICHUS] OTHOCATCH U a3PO30JIbHBIE TA30BBIE OALTOHYMKH ¢ PA3TMYHBIMU
KOCMETHYECKUMHU CPENCTBAMM U CPENCTBAMHU OBITOBOH XMMHUH, Tpybompo-
BOJBI C ropsAYeii ¥ XOJMIOOHON BOAOH B CHCTEMAX OTOIUICHMS ¥ KAHATU3AIUK
HallMX XWIWII, €MKOCTH Ul XpaHEHMs 3aracoB ToluiMBa (GeH306axu,
KaHucTpbl ¥ T. 0.). [Ipy 3KkcIUtyarauuu mnaHHoro BuMaa o6opyIoBaHUs B
OBITOBBIX YCJIOBUSIX HEOOXOIMMO COGIIONATh MephI 6E30MaCHOCTH AHANO-
TUYHBIE TEM, KOTOPBIE MPUMEHSIOTCS B IPOU3BOACTBEHHBIX YCIOBUSIX.

9.3.2. TloxapHas 3amMTA NPOH3BOACTBEHHBIX 00BEKTOB

Hcnonp3oBaHue Mep NpOTHBONOXAPHOM 3alUThI HA OGBEKTE 3aBUCHT
OT ero ocoGeHHOCTEN (XapakTep U 0cOGEHHOCTH OGBEKTA, Er0 MeCTOITOJO-
XKEHHME U pasMepbl, MaTepHAIbHBIE IIEHHOCTH U BUA OOOpPYIOBAHUSA) U OT
TpeOOBaHMil NeACTBYIOIMX HOPM. Bce mpuMeHseMble Mepbl MPOTHBOIIO-
KapHOM 3alIMTH MOXHO YCJIOBHO PaslNeINTh HA MACCUBHbIE U AKTHBHBIE.

lTaccusnbie mepbi 3a1UTBI CBOMATCS K PALMOHATBHBIM APXHTEKTYPHO-
NJIaHHPOBOYHBIM pelleHUAM. Elne Ha cranuy npoekTHpoBaHus Heobxoau-
MO TMpenycCMOTPETh. YIOOCTBO MOAXONAa M INPOHUKHOBEHUS - B 3MaHUE
TIOXApHBIX MOAPA3NENCHUH; YMEHBIIEHHE CTETIEH! OMACHOCTH pacpocCT-
PaHEHUs1 OTHSI MEXHY 3TaXaMU, OTAEIbHBIMH IOMEIUEHUIMHI U 3MAHUSIMMU
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MPOMBILIIEHHOTO 06bEKTa; KOHCTPYKTHBHbIE MEPhI, 0GecTeYHBalolIKNe He-
3aBIMJISIEMOCTh 3MAHHI; pPallHOHANTBHOE MCIONB30BAHHE MPOU3BOACTBEH-
HOTO OCBEllIEHMS U T. 1.

K axmuenbim mepam 3alIUTHL OTHOCST: CHCTEMbI aBTOMATH4€ECKOi 1o-
KApHOH CHMTHAJIM3ALUUM; YCTAHOBKM aBTOMATHYECKOTO MOXApOTYHICHHUS,
TeXHUYecKkoe 0oOopyloBaHHe NepBoil MOXapHON MMOMOIIM; CHelMalIbHbIC
CpeICcTBa TONABIEHUs IOXApoB Y B3PHIBOB NPOMBILLIEHHBIX OGBEKTOB;
BCIIOMOTaTe/ibHoe 060pyIoBaHKE, HCIIONB3YEMOE MTOXAPHBIMHU NTOApa3fiene-
HUSIMHU.

ABTOMATHYECKAS NOXKAPHAS CHIHAJIM3ANHMA SIBISIETCS BaXHOW Mepoy
NpefoTBPAlleHUs KPYHBIX Moxapos. [Ipy OTCYTCTBMHU MOXApHOH CHrHa-
JTH3aLHHA OT MOMEHTa OGHApYyXeHHs MoXapa JO BbI30Ba MTOXAPHBIX NOApa3-
JIeIEHUi TIPOXOAMT BGONBINOH MPOMEXYTOK BPEMEHH, YTO B GONBIIMHCTBE
c/lyyaeB MPUBOIMT K TOJIHOMY OXBATy IOMelleHus riameHeM. OCHOBHast
3a7aya ABTOMATHYECKOH NOXApHOW CHUTHAIM3AUMHU — OoOHapyXeHHe Ha-
YaNpHOM CTaguM Toxapa, Mepefadya M3BELICHUA O MECTe U BPEMEHH €ro
BO3HUKHOBEHHS M IPH HEOOXOOMMOCTH BKIIIOYEHUS aBTOMAaTHYECKUX CHC-
TEM IOXAPOTYIIEHHUS U ABIMOYIAIEHHS.

@DYHKUHOHAILHO aBTOMATHYeCKas MOXapHas CUTHAIM3AlMA COCTOUT
Y3 TPUEMHO-KOHTPOJIBHON CTaHLMHM, KOTOpas 4Yepe3 CMrHalIbHbIE JUHUH
COEIMHEHA C NHOXCAPHbIMU U36ewamensmu. 3a1a4eil CUTHANBHBIX M3BEIIATe-
neit apssercs npeoOpa3oBaHye PaTMYHBIX [IPOSBIEHHI MMOXapa B 3JEKT-
puyeckue cHrHaibl. [IpHEMHO-KOHTpOJIbHAS CTAHLMSA IOCE MONY4CHUA
CUTHala OT IEPBHMYHOTO M3BEILATENS BKIIOYAET CBETOBYI0 M 3BYKOBYIO
CHTHAIM3ALHUIO U NP HEOOXOOMMOCTH aBTOMAaTHYeCKUe YCTAHOBKH IT10XKa-
POTYLICHHS] H ALIMOYIUICHUA.

CxopocTh cpabaThBaHusl aBTOMAaTHIECKO#H TTOXAapHON CUTHANM3ALMH B
OCHOBHOM OMpEeseTcss CKOPOCThIO cpaGaThiBaHMs MEePBMYHBIX U3BELIA-
Tesneil. B HacTos1Iee BpeMs1 HaHGoJee YacTO UCTIONB3YIOT TEIUIOBLIE, IBIMO-
Bbl€, CBETOBBIE M 3BYKOBLIE MOXApHbIE U3BEILATEIIH.

Tenaoevie u3gewiamenu 10 TIPMHLIMITY NeHCTBUS PasfeisAIoOTCH Ha Mak-
cUMaibHble, auddepeHIMaTbHEe U MaKCUMATbHO-AUbdepeHIHATBHBIE.
[lepBbie cpabaTHIBAIOT NpPH AOCTMXEHHM ONpENENCeHHON TEMIIEpaTypE,
BTOpbIE — TIPH ONPENENIEHHOM CKOPOCTH HapacTaHHs TEMIIEPATYPHI, a Tpe-
TBHH — OT JII0GOro 3HAYMTENHHOTO W3MEHEHMs TeMiieparyphl. B xauecTse
YYBCTBHTEJIbHBIX 3JIEMEHTOB IIPUMEHSIOT JIETKOIUIaBKHE 3aMKH, Gumeran-
JINYECKHUe IUTACTHHBL, TPYOKHM, 3aIIONHEHHbIE JIETKO PacIMpPAIOLIEACs Xul-
KOCTbIO, TepMoONaphl ¥ T. A. TeNJIOBBE MOXapHbie U3BELIATENH
YCTAHABJIMBAIOT I10J NMOTOJKOM B TAKOM IOJNOXEHUH, YyTOOBI TEILIOBOM
MIOTOK, OOTeKasg YYBCTBUTEJBHBI 3JIEMEHT H3BELIATENA, Harpesal €ro.
TeroBsIe MOXApHbIE H3BEIIATENN He 06J1aaloT BEICOKOH YyBCTBUTEIbHO-
CTBIO, TIO3TOMY OGBIYHO HE JAIOT JIOKHBIX CHTHAJIOB cpabaThiBaHHA B Cllyyae
YBETHYEHHS TEMIEPATypsl B NOMELIEHMU TPH BKIIOYEHUH OTOIUICHMS,
BBITIOMTHEHUS TEXHOJIOTHYECKUX OTIEpalIMM.

Jloimoable noxcaprvie usgeuwjameny OGNaNalOT MEHbIIEH HHEPUMOHHO-
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CTBIO IO CPaBHEHHUIO C TEILIOBBIMU. OHU OBIBAIOT TOYEYHBIMU M JTHHEHHO-
06BbeMHBIMU. ToYeYHEIE IBIMOBHIE U3BEWIATEM HCIONB3YIOT HOHU3ALMOH-
HbIA 3Q¢exT. B OTKpHITON KaMepe M3BeILaTeNs 3a CYET PAXMOAKTUBHOTO
MCTOYHUKA IPOMCXONUT HOHH3ALMS BO3/yXa, YTO B CBOIO OYEPEAD IIPHBOIUT
K TIPOTCKAHUIO MEXIY NBYMS SIEKTPOJIAMH KaMephl HEGOBIIONO 3EKTPH-
Jeckoro toka. Ilpu monmagaHum ObIMa B OTKPEITYIO KAMEPY NMPOHUCXOMUT
YMEHBIHEHHE 3JIEKTPUYECKOro TOKA, B PE3YIBTATE YETO BKIIOYACTCH LIEIh
3JIEKTPOHHOTO pejie. JIMHEeHHO-00BeMHBIH HIMOBOI M3BeIIaTe/ b ONTHYE-
CKOTo THIIA pabOTaeT 110 NPMHLMITY H3MEHEHHS CHIIBI CBETA [IPH 3aIBIMIE-
HUMU.

Ceemoevie uzseuameny paboTaloT Ha NPHHLIAIE peructpauuy uHbppaK-
PaCHOTO WIH YIbTPa(UONETOBOTO MITYyYyeHHs IUIaMeHH. OHM o6anaror
BLICOKOW YYBCTBHUTENBHOCTBIO M BKIIOYAIOT CUFHATM3ALMIO [TOYTH HEAell-
JICHHO ITOCJIE MOSBIEHUS HEOONBIIOIO UCTOYHMKA PafHALIMOHHOM TEITUTOTHI
B npeJiesiax NpsMoil BUIMMOCTH U3BelaTes.

3eyKoevie noxcaphuie uzgewjamenu TPEACTABISIOT coGOM IpyeMoriepe-
AaTYUK YIBTPa3BYKOBBIX KONeOAaHWM, KOTOpBIA HACTPAaMBAIOT Ha (GoOpMY
CTOSYEH BOJHEI B IIpeleNax 3allHIIaeMoro ooneMa. IMpunMn geiicteus
U3BCILATENIA 3aKTI0YAETCS] B TOM, 4TO (opMa CTOsIUEH BOMHBI HAPYMIAETCS
B PE3YJIbTaTe M3MEHEHMS CKOPOCTH 3BYK4 B BO3AYLIHOM IIPOCTPAaHCTBE U3-3a
BIUSIHUS 0Opa3sylomuxcsl PpH NoXape KOHBEKTUBHBIX MMOTOKOB.

IpenorepaieHne pasBuTHs MoxXapa 3aBUCHT HE TOJBKO OT CKOPOCTH
ero obHapyXeHHs, HO ¥ OT BBI6Opa CPEACTB ¥ COCOBOB MOXAapOTyLLUEHUS.

Bui6op cpencts n cnoco6os noxkaporymenns. i NofaBieHus npoiecca
FOPCHMS MOXHO CHUXKATh COAEPXKAHNE TOPIOYETO KOMITOHEHTA, OKUCITUTENS
(kucIoposa Bo3ayxa), CHHXaTh TEMIIEPATYpy MpOLECCa WK YBETUUHMBATD
SHEPIrUl0 aKTUBALIMM PEAKLIMU ropeHusl. B cooTBETCTBUM ¢ 3TMM B HACTO-
AlUeE BpPEMS NPH TYIUEHHM ITOXAPOB MCIONB3YIOT ONMH U3 CIIEAYIOLIHX
OCHOBHBIX CIIOCOOOB:

— U30JISIIMIO 0Yara ropeHusI OT BO3MyXa WIH CHUXXEHHE IyTeM pa3bas-
JIEHMS BO3/TyXa HETOPIOYMMH ra3aMu, KOHIEHTPALMM KUCIOPOIA B BO3[yXe
A0 3HAYCHHMS, IPH KOTOPOM HE MOXET ITPOHCXONUTD HPOIIECC TOPEHUS;

— OXJI&XNICHUE 0Yara ropeHUs! HUXe ONpeNeeHHBIX TEMIIEPATYp (TeM-
NIEpAaTyp CAMOBOCILTAMEHEHHS], BOCIUIAMEHEHUST M BCIBIIIKM TOPIOYUX Be-
HIECTB U MATEpPHAJIOB); _

— MHTEHCHBHOE WHIHOUPOBAaHME (TOPMOXEHHE) CKOPOCTH XMMHYe-
CKOM peaKkiLyy OKUCIIEHHS,

— MEXaHUYeCKHii CpBIB [IAMEHH B PE3y/ILTaTe BO3MEHCTBUS HA HEro
CWJIBHOM CTPYM ra3a WIM XHAKOCTH,

— CO3[aHWE YCIOBMY OTHETpPErpaXAeHHs, MPY KOTOPBIX IUTAMS BHI-
HYXIEHO PAcIpOCTPAHATLECS Yepe3 Y3KUE KAHAIBL.

Il pean3anyu nepevyrcieHHbIX CIOcCo60B TYLIEHUS [10XKapOB UCITONb~
3YIOT pa3TUYHBIE OTHETYINAIIIE BELLECTRA.

Orxerymamue Bemectsa. Hanbonee mpoctoiM, JemieBsM 1 JOCTYITHBIM
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SABJIAETCA 600a, KOTOpasl IMojaercsi B 30HY TOPEHUS B BHAE KOMIIAKTHBIX
CIUIOIIHBIX CTPYit WIM B pachbUieHHOM Bune. Boma, obGnanas BBHICOKOM
TEIIOEMKOCTBIO M TEIUIOTOM WCHApeHUsi, OKa3blBaeT H4 OdYar TOpeHMs
CWJIbHOE oxIaxmapluee feiictBe. Kpome TOro, B Ipoliecce HCIapeHus
BoIbl 0Opa3syeTcs GONbIIOe KOJIUYECTBO Mapa, KOTOphli OydeT OKa3blBaTh
W30IMpyIolilee IEHCTBUE HA oyar roxapa.

K HemocTaTkaM BOIBI CJIeIYET OTHECTH IUIOXYI0O CMAauMBaeMOCTh H
MPOHMKAIOLIYI0 CIIOCOBHOCTh IO OTHOIUEHHIO K psXy MarepuaitoB. [lms
YIy4IIEHUs] TYLIAIIKX CBOVCTB BOJIBI K Heil MOXHO NOGaBIATH MOBEPXHO-
CTHO AKTUBHBIE BelllecTBa. Bojay Henb3sl MPUMEHATH VI TYHIEHHS psaa
METALIOB, UX TUAPHIOB, KAPOUIOB, a TAKKE 3NMEKTPUYECKUX YCTAHOBOK.

IMens: ABNSIOTCA LIMPOKO PaclpocTpaHeHHBIM, 3¢ GdEeKTHBHBIM U YI06-
HBIM CPEICTBOM TYILEHHA ToXapoB. CylIeCTBYIOT pasIMuHble Kiaccuu-
KAUWU TIeH, HanpuMep II0 YCTOMYUBOCTHU, KPATHOCTH, OCHOBE IEHO-
obpasosaress u T. 11. [To ciocoby 06pa3oBanys NIEHB MOXHO MOAPA3NENATh
Ha XUMMYECKYIO, ra3oBas daza KoTopoii oAy4Yaercd B pe3yJibraTe XuMuye-
CKOWl PEAKIIMH; M Ta30MEXaHUYECKYIO (BO3IYLIHO-MEXaHUYECKYIO), ra3oBast
¢asa KoTopoil 06pasyercs 3a cueT KEKLHH WIHM NPUHYIUTEIBHON MofayH
BO3/lyXa WIM MHOTO raza. XuMuyeckas neHa, obpasylomascst pH B3auMo-
JeACTBUN PAcTBOPOB KUCJIOT M 1LENOYedl B IPUCYTCTBHH IeHOOGpasoBare-
fleit, UCHONb3yeTcss B HACTOsIlee BpeMsl TONBKO B OTAENBHBIX BHAAX
OTHETYLIUTENEH.

B nocnenHee BpeM: LISt TYIIEHUs MOXApoB Bee 6oiee HUPOKO MpUMe-
HSIIOT OTHEeTyWallHe nopowku. OHU MOTYT TPUMEHATHCS AJIS TYLIECHUs
ITOKApOB TBEPABIX BEIUECTB, PA3TMYHBIX TOPIOYMX XHMAKOCTEH, ra3oB, Me-
TA/IOB, @ TAKXKE YCTAHOBOK, HAXOMAIIUXCS Mo HampspkeHHeM. Cremyer
OTMETHUTD, YTO MOPOLIKOBHIMHM COCTABAMU MOXHO JINKBUAUPOBATh FOPEHUE
CPaBHMTEJILHO HEOOJBLIMX OOBEMOB U IUIOINANEH, TIO3TOMY OHU MCITONL3Y-
IOTCSl JUIS 3apsiiKM PYYHBIX M TepeHOCHbIX orHerymmrenei. [lopomku
PEKOMEHAYETCS MPUMEHSTh B HAYAJIBHOM CTalMM 10XapOoB.

Hnepmnusie pasbasumesu MPUMEHSIOTCS U1 0ObEMHOTO TyleHust. OHU
OKa3bIBaIOT pasbasisiollee JeHCTBIE, YMEHbILAs KOHIIEHTPALIUIO KUCIIOpO-
[a HMXe HMXHEro KOHLEHTpalMoHHoro mpegena ropeHus. K HauGonee
LIMPOKO MCIOJIB3YEMBIM MHEPTHHIM pa3baBUTENISIM OTHOCSTCSH a30T, yIie-
KHMCJIBIA 1a3 ¥ pa3IM4YHble TATOTeHOYTIEBONOPOABL. OTH CPeACTBa UCIIONb-
3yI0TCA, eciyu Gojiee JOCTYITHBIE OTHETYLIAIIME BEILECTBa, TAKUE KaK BOIA,
reHa oKa3bIBAIOTC MAT03GhEKTHBHBIMU.

MHorue orHeryluamiye BelllecTBa, NPUMEHSEMBIE B aBTOMaTUYECKMX
cUCTEMAX TOXApOTYHICHHs, [OBPEXIAIOT TEXHONOIMYECKUE YCTaHOBKH.
TMo3sToMy BEIOOP THIIA OTHETYILALIETO BEIUECTBA NOJIKEH ONPENENATHCA HE
TOJNBKO CKOPOCTBIO ¥ KAYECTBOM TYLIEHUS I0Xapa, HO U HEOOXOAUMOCTBIO
06ecTIeYUTh MWHIMAIBHOE CYMMApHOE IIOBPEXIEHHE, KOTOPOE MOXET OBITh
[IPMYMHEHO 3TAHUIO U 00OPYIOBAHUIO.

ABTOMATHYECKHE CTANHOHAPHbIE YCTAHOBKH I10XApOTYIIEHUS B 3aBHCH-
MOCTH OT UCIOJIB3YEMBIX OTHETYIIANIMX BEIECTB MOAPA3ACHA0T HA BOAA-
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Hbl€, NEHHbIE, ra3oBele U NopoiukoBele. Hanbonee mmpokoe pacnpoctpa-
HEHUE NOJYYWIH YCTAHOBKM BOISIHOTO U MEHHOrO TYLIEHUS ABYX THIIOB:
CIIPUHKIIEPHBIE H JIpeHYEPHBIE.

Cnpunknepnas ycmanosexa — Haubosnee 3¢bGbeKTUBHOE CPEICTBO Tylile-
HUsI OOBIYHBIX TOPIOYHX MATEPUANIOB B HAYAIBHOM CTAINM Pa3BUTHS I1OXApA.
CrnipuHKIIepHBIE YCTAaHOBKM BKIIIOYAIOTCS B paGoTy aBTOMATHYECKH IpH
TIOBBILUCHHUH TEMIIEPATYPhl B 3alIMINAEMOM OGBeMe BBILIE 3alaHHOTO ITpe-
nena. Bca cucTeMa COCTOMT U3 TpYGONpPOBONOB, IPOKIANBIBAEMBIX IO
TIOTONIKOM TOMEIIEHNST M CIIPMHKIIEPHBIX OPOCHUTeNIel, pa3MeIlaeMBbIX Ha
TPYGOIPOBONAX € 3aaHHBIM PACCTOSIHUEM JPYT OT Ipyra.

/lpenuephbie ycmanoéku OTIMYAIOTCA OT CNIPUHKIEPHBIX OTCYTCTBHEM
Ky1anaHa B opocurejie. JlpeH4epHblif OpoCHUTENb BCeraa OTKpHIT. BKmoyeHue
IPEeHYEPHON CUCTEMBI B ACHCTBUE MPOU3BOIUTCH BPYYHYIO MM ABTOMATH-
YECKH IO CHUTHATY aBTOMATHM4YECKOTO M3BELIATENS C MOMOLIBIO KOHTPOJIb-
HO-ITyCKOBOIO y3Jla, pa3MeEIaéMOro Ha MAaruCTPAIbHOM IOXApPHOM
Tpybonposoze. CipyHKIIepHas yCTAaHOBKA cpabaThIBaeT HAJL 0YaroM MoXa-
pa, a ApeHYepHast opollaeT BOIOM BECh 3aLUIIAEMBbIi OOBEM.

B HavanbHOM cranuy pa3sBUTHS [OXapa MOXHO MCMONb30OBaTh IOPTa-
TUBHBIE CPEACTBA MEPBUYHOIO MMOXAPOTYIIECHUS.

Ilepsuunnbie cpexcrsa noxkaporymenus. K HUM OTHOCATCS OrHeTYILM-
TEJH, BEAPa, EMKOCTH C BOJIOH, SILLMKH C IIECKOM, JIOMBI, TOMOPHI, JIOMATHI,
KOLLUMA U T. 1.

Oznemywumenu BNAIOTCS OXHUM M3 Haubosee 3PDEKTUBHBIX TEPBUY-
HBIX CPEACTB MOXapoTyiueH!s. OTHETYIUNTENH B 3aBUCHMOCTH OT 3apsiKa-
€MOTO OTHETYLIAILETO BEILECTBA ITOAPA3IESIOTCS Ha MATh BUIOB. BOIHEIE,
NMEeHHbIE, YIJIEKUCIOTHBIE, MTOPOLUKOBbIE, XITaNOHOBbIE. OrHeTyLIallee Be-
LIECTBO NMOJAETCA B 30HY [OPEHUS MOJ AeicTBHEM U36BITOYHOrO JABICHUS
BO BHYTPEHHEM 00BEME OTHETYIIUTENH.

B NpOMBIILIEHHOCTH TIPUMEHSIIOT HCUOKOCMHOI O2Hemyuiumens MapKu
OX-7, xortopelit 3apsixaercs BomoWl c no6aBkamu ITAB Wi BomHBIM
pacTBopoM cyibpaHona, cynbhoHaTa, MeHOOOPa30BaTeNsd WINM CMAYUBaTe-
JisL.

K xnaccy xumuneckux nennvix oznemyuumeneti oTHOCSITCS OTHETYILIMTE M
mapok OXII-10 u OXBII-10. [pu npHBeseHUN B HEHCTBUE XUMUYECKOTO
TIEHHOTO OTHETYIIUTENSA, B €70 BHYTPEHHEM 00bEME MPOUCXORAUT CMELLIEHUE
paHee W30JIMPOBAHHBIX IPYr OT Ipyra 3amacoB KWCJIOTHL U IIETO4YH. B
pe3ybTaTe MX B3aUMOAEWUCTBUA oOpasyeTcsi YIJIEKMCIBIA ras, KOTOpBbIii
MHTEHCHBHO NEPEeMELIMBAET XKUIKOCTb, 00pa3ys neHy. JlaBieHue B Kopiyce
OTHETYLUMTENS MOBBILIAETCA U MEHA BBIOPACHIBAETCA HAPYXKY.

B MpoM3BOACTBEHHBIX YCIOBUSIX TAaKKe NPUMEHSIOT G030VMHONEHHbIE
orHetyuureau Mapok OBII-5, OBII-10, OBII-100, OBITY-250. 3apsizom
B HUX aBJsieTcs 6. %-Hblit BOAHBINA pacTBop neHoobpasopatens [TO1. Jas-
JIEHWE B KOpIIyce OTHETYLIMTENEH Co3TaeTcst YIIEKUCIBIM ra3oM, HAXOMS-
IMMCS B CNIELMATBHBIX GaIOHAX, PaclONOXEHHBIX BHYTPM MJIM CHApPYXH
OTHETYILUTENA. B orHeTylIuTesNssXx 3TOro THMa BO3LYMIHO-MeXaHW4ecKas
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neHa obpa3syeTcsl B CIELMATBHOM pacTpyde, rIe pacTBOpP, BBIXOAALUUI U3
KOpHyca, epeMeLInBaercs ¢ BO3IyXOM.

Yenexucaomnvie ocnemywumenu (OY-2A, OY-5, OY-8) 3anonHeHHl yr-
JIEKHCJIBIM Ta30M, HaXOOSUIMMCA B XUIKOM COCTOSHHMH IOJ AaBJIEHUEM
6...7 MIla. IMocne OTKPBITHSA BEHTWISA B CHELMATBHOM pacTpybe NTUOKCHUI
yriaepoa MepexoiuT B TBEPIOE COCTOSHHE U B BUIE a3pO30Jis NOAAETCS B
30HY TOpeHHs. DTH OrHETYIIUTEH UCIIONB3YIOT WISl TYIHEHUS 3JIEKTPOyCTa-
HOBOK, HaXOIALIMXCS O] HalpsXeHUEM.

MonepHu3upOBaHHBIM BAPHAHTOM YIJIEKUCIOTHOTO OTHETYIUUTENS SB-
JsIeTC  YIIIEKUCIOTHO-OpoMaTiiIoBblil orHetymmntens (OYbB-3, OYbB-7).
DTH OTHETYIIWTENU CONEPXKAT 3apsl, cocrosuii us 97 % 6poMucroro
3TUNA, 3 % CKMXEHHOTO MUOKCHIA YIJIEpOoa M CXaTOro BO3lyXa, BBOIMMOIO
B OTHETYIUMTEND JIS1 CO3NaHUs pabouero nasneHus. OTHETYIUUTEIN 3TOro
THIIA VICIIONB3YIOT LIS TYLIEHUS TOPSAILMX TBEPABIX U XUAKUX MATEPUAIIOB,
2MEKTPOOOOPYAOBAHHMA H PAXMO3TEKTPOHHOM anmnapaTypsl.

ITopowikoevie oznemyuwumenu (OTIC-6, OIIC-10, OIIIIC-100) umerot
€MKOCTb U XpaHeHHWs 3afaca IOpollKa WU CHeluanbHbli OGajUIoH, B
KOTOpOM Ttor, aapineHueM 15 MIla Haxomurtes ras (asor, Bo3nyx), Heobxo-
JUMBIA U BBEITAJIKHMBAHMS IOPOLIKA W3 BHYTPEHHEro 00beMa OrHeTyilU -
TeNs. DTH OTHETYIHUTENH TIpeAHa3HaYeHbl 11 TYLUeHUS HEOONbIINX 04aroB
3aropaHus IIEJTOYHBIX, LIETOYHO-3EMETbHBIX METALIOB, KPEMHUHOPTaHHM-
YEeCKHX COCTHHEHHUIA.

Pa3MelnanT OrHEeTYILUTENH B IerKOJAOCTYIIHBIX MecTax. Bo3szeiicTBue Ha
OTHETYILIUTEIN OTOMUTENBHBIX NPUGOPOB, NPSIMBIX CONHEYHBIX JIydei He
JOITYCTHUMO.

9.3.3. 3ammuTa 06beKTOB OT Bo3AeicTBHA aTMOc(epHOTO
CTATHYECKOIO 3JIEKTPHIECTBA

Mounne3ammuTa — 3¢gpPeKTUBHOE CPEACTBO 3AIUUTHI U TTOBBILIEHUA YC-
TOMYHBOCTH (PYHKUMOHHPOBaHUS OOBEKTOB IIPU BO3NEHCTBHH Ha HHUX
aTMoc(EpHOTO CTATHYECKOro 3yekrpuyecTBa. OHA BKIIOYAET KOMILIEKC
MEPOIIPUATHIA U YCTPOMCTB, MpefHa3HAYeHHBIX Ul obecrieyeHus besonac-
HOCTH JTIofeil, MpeNoXpaHEHHWs 3NAHUH, COOPYXEHUH, obopyloBaHUA U
MaTEPUAJIOB OT B3pPHIBOB, 3aropaHUi M Ppa3pyIIEHUH, BO3MOXHBIX MpH
BO3AEHCTBUU MOJHUH.

Jist Bcex 31aHUM U COOPYXEHUH, HE CBA3AHHBIX C IMPOU3BOACTBOM H
XpaHeHUEeM B3pbIBYATHIX BELIECTB, a TAKKe Ul JUHUM aaeKkTponepenay
KOHTaKTHBIX ceTeil, MPOEeKTHPOBAHME M M3IOTOBJIEHUE MOJIHME3AUIUTHI
JOJ/DKHO BBINONAHATBHCH cornacHo PII 34.21.122—87.

[Mo creneHy 3aLIUTHI 3MAHUIA U COOPYXEHUH OT BO3LEHCTBUS aTMOC-
(bepHOro 3MEeKTpHYECTBA MOJTHUE3ANIUTaA [TOIPA3AEIIETCA Ha TPU KaTero-
puu. 3m0aHMA M coopyxeHus, oTHeceHHble K | u Il kareropmsam
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a)

Puc. 9.5. Hexotopble THITBI MOTHHEOTBOZOB:
a — OMHOYHBI# CTepXHEBOH; 6 — ABOHHOMN CTepXHEBOK

MOJTHUE3AILUTEI, HOMKHBI ObITh 3AIIMIIEHB! OT MPSAMBIX YIAPOB MOJHMH,
BTOPUYHBIX MPOSABICHHI MOSHHHM M 3aHOCA BBICOKOTO MOTCHIIHAIA 4epe3
HaseMHble, HaO3eMHbIE U IIOA3¢MHBIE METAUIMYECKHE KOMMYHHKAIUH.
30aHUS. M COOpyXeHHsA, oTHeceHHble K III xaTeropMu MOJHHE3aIIWTHI,
JOMXHBI OBITh 3AIUUILEHB OT MPAMBIX YI2pOB MOJHHH M 3aHOCA BBICOKOTO
MOTEeHLIMAJIA Yepe3 Ha3eMHBIE U MMON3EMHEIC META/UIMYECKHEe KOMMYHHKa-
HUH.

1 co3maHus 30H 3aIUUTHI IPUMEHSIIOT O0OUHOYHbIE cmepxCHesol mon-
Hueomaod, 0800l CMepICHe6Oli MOAHUEOMEBO0, MHO20KDAMHLII CMepXCHesoli
MOAHUEOMEB0J, 00UHOUHbII Ul 06oliHOU mpocoeviil moanueomeod. Kondury-
pauusi ¥ pasMephl 30H 3alMThl (7, A)) HEKOTOPBIX THIIOB MOJHHEOTBOIOB
BeIcOTON A MeHee 150 M npencrapiaeHBl Ha puc. 9.5,

HapyxHble yCTaHOBKH, COAepXalINe TOPIOYHe U CKIXKEHHEIE Ta3bl WK
JIBX, momxHBI GBITH 3a1UHILEHBI CIEAYIOLINM 0Gpa3oM: KOpITyca yCTaHOBOK
13 Xe1e306€TOHA, METAJUTNYECKHE KOPITyCa YCTAHOBOK U OTAENIbHBIX pe3ep-
ByapoB IIpY TOJIUMHE METAUIa KPBHIIKKM MeHee 4 MM JOJDKHBI OBITh
000pyIOBaHbI MOJTHUEOTBOJAMH, YCTAHOBIEHHBIMU HA 3allMILAaeMOM O0'b-
€KTe€ WIM OTAENBbHO CTOSAIUMMMH; METAJUIMYECKHE KOpIyca YCTAHOBOK M
OTHEJBHBIX PE3epBYapoB IpH TOJIUMHE KPBHIIKM 4 MM H Oosee, a Takke
OTHeNbHbIE pe3epByaphl 06beMoM MeHee 200 M’ HE3ABUCHMO OT TOMILMHBI
MeTa/Ula KPBIUIKH, 4 TAKKEe METAUTHIECKHE KOXYXA TEIUIOM30IHPOBaHHEBIX
YCTAHOBOK JOCTATOYHO IPHUCOSTUHHUTD K 3a3eMIINTENIO.

Insa nmapka pezepByapoB, COAEPXALUX CXHUXEHHBIE rasbl O6IIUM 00b-
emoM Gomee 8000 M’, a Takke IS MapKa pe3epByapoB ¢ KOPIYCAMH U3
MeTauia U xeae3o6eToHa, cogepxanmmx I'T wiu JIBXK, npu obuieMm obreme
pesepByapoB Gonee 100 M, 3aIMTy OT NpPSAMBIX YIAPOB MOJIHHHU CIIELYET,
KaK NpPaBWIO, BHITONHATH OTAEABHO CTOSIUMH MOJHHEOTBONAMY.
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TJIABA 10
YPE3BBIYAMHBIE CUTYAIIUA BOEHHOI'O BPEMEHH

10.1. OBIIYE CBEJEHHUSA O CPEACTBAX IOPAXEHHA

K opyxuio maccosoro nopaxeHus1 (OMII) ob6br4HO OTHOCHT: siiepHOe,
XHMHUecKoe U Buonornyeckoe opyxue. OqHako B IpoHecce COBEPLICHCT-
BOBaHUS U OOBIYHBIE BHIBI OPYXHSI MOTYT NpHoOpeTaTh OTAENBHEIE YePTHI
OMII. MaccoBbIM IOpaXeHHeM MOXeT obiamaTe opyXue, co3ualonieecs
Ha HOBBIX IIPMHIIMIIAX BO3AENCTBUsI — WH(PPA3BYKOBOE, JIy4EBOE, PAAHOIO-
rMYecKoe U Ip.

SAnepnoe opyxme. K naubonee mouneM cpencrsaM OMIT orHocutest
sIepHOe OpYXHe, KOTOPOE COCTOMT M3 SEPHBbIX 60enpunacoB (aBUALMOH- -
Hble GOMOBI, apTWLIEpUiiCKHe CHapsiibl, OOeBBIE YaCTH PaKeT, MOPCKHUX
Toprel, IyGMHHbIe 6GOMOBI ¥ MHUHBI) ¥ CPEICTB JOCTABKH (HOCHTeNeH) U
cpencTs ynpasieHus. IIpu sepHOM B3pHIBE BBIIENSAETCS OTPOMHOE KOMH-
4ecTBO PHEPTUHM, 0Opa3ylolieiics IPU HEMHON Peakiuy JAeNeHUs TSKENbIX
silep HEKOTOPBIX M30TOIOB YPaHa U TUTYTOHUS WM TEPMOSIEPHOA peakIuK
CHHTe3a JIEFKHX Siiep H30TOMOB Boiopona (neiirepus, Tputusi). MomHocts
snepHoro Goerpunaca (MOIHHOCTB SIEPHOTO B3phiBa) MPHUHATO XapAKTEPH -
30BaTh TPOTUJIOBHIM S3KBUBAIEHTOM. TPOTHIOBBIA SKBUBAJIEHT — 3TO Macca
TpOTHJIA (TPOTMI — BEIIECTBO ¢ Terutorod B3pbiBa 4240 xJIX/Kr), npu
B3pbIBE KOTOPOW BBIAEJSIETCS CTONBKO XE€ OHEPIWH, YTO M IPU B3pbIBE
sepHoro doernpunaca.

IMpu mo6oM SAEPHOM B3pbIBE MOXHO BBUIEIUTH YETHIPE OCHOBHBIX
opaXxalolmX (hakTopa: Mexanuweckoe eo3deiicmeue 6030ywiHod yoapHoi
sonnvt (BYB), mexanuueckoe 6o3deiicmeue celicMuuecKux 604H 6 epyrme unu
6000} cpede, paduayuonHoe o3deticmeue npoHuKaroueli paduayuu u paduo-
AKMUBHO20 3apadceHus, meniogoe éo3delicmeue ceemosozo ussyuenus. Jins
HEKOTOPBIX 3IEMEHTOB 0GBEKTOB NOPAXKAIOINM (HaKTOPOM MOXET SIBJIAThCA
anexkmpomazHumnoe uznyyenue (MMIIyJbC) SAEPHOTO B3pbIBa.

Mexanu3amsl Bo3neiictsuss BYB Ha 00BexTBl NpH siIEPHOM B3pbIBE K
MpU B3pbIBax obbMHBIX BB mpakTiyeck# oauHaxkoBhl. OnHaKo o6pasyio-
1LIMecs] TIPU AAEPHOM B3DHIBE BOPOHKU M BOJIHBI CXAaTHsI B TPYHTE MMEIOT
3HAYUTENBHO GONBIINE pa3sMephl M MAcHITAOHI 110 CPABHEHHUIO CO B3PHIBAMHU
o6eiyHBIX BB.

BoKpyr anHIIEHTpa B3pbIBA YCIOBHO MOXHO BBUIETUTE TPU XapaKTEPHBIX
30HBL. B nepBoil 3oHe Habmo#aercst paspyLIeHHe MPAKTHYECKH BCEX COO-
PYXEHWii, 3T0 30Ha BOPOHKH SIIEPHOTO B3pBIBA, PANMYC KOTOPOA H3Me-
Hsercs ot 175 mo 1340 M npy M3MEHEHUH MOIIHOCTH B3phiBa ot 0,1 1o
10 MT. Bropast 30Ha XapaKTepu3syeTcs HATHYHEM [UTACTHYECKUX fedopMa-
LUIVIi TPYHTA, 4 €€ PAKyC MOXET COCTABIISTB JI0 2,5 panuyca caMoi BOPOHKH.
B aToii 06nact HauboJee OMACHBIM JUIS 3arTyGNEHHBIX COOPYXEHHM
AB/IETCS AeHCTBHIE MPSIMBIX YIAPHBIX BOJIH ¥ BOJIH CXaTUs (CEACMOB3PbIB-

259



HBIX BoJIH). TpeTbsi 30Ha pacnojiaraercs 3a peaeIaMH 30HbI INIACTHYECKOMN
JaedopMallii U XapakTepu3yeTcs HaubGolee cylecTBeHHBIM BIMSHHAEM BOJTH
CXKaTHsl, MHUMHUPYEMBIX BO3OYIIHON yaapHo#l BonHOM. [laHHBIE 0 pazMepax
30H, 00pasyloluxcs Npy SIepHBIX B3phIBaX, NMpeacTaBieHs! B Tadm. 10.1.

Ta6nunua 10.1. Pagayc 3om

TpoTHIOBLIN 3KBUBAJNICHT fAAep- Paguyc 30HH, KM
HOTO B3pbIBa, KT I 11
20 1,2 1,8
100 1,65 2,25
1000 24 3,2
5000 3,0 3,8
10 000 34 4,5

UcrounuxaMu nporukaioweil paduayuu ABIAIOTCH siepHas peakiuusa U
paluoaKTUBHBIA pacnaj MpooYKTOB SIIEPHOro B3phbiBa. Bo3HuKawlIee mpu
SIIEPHBIX B3PBIBAX U3NTYYEHHE MOpa3/ieNseTc Ha HAYAIbHOE H OCTAaTOYHOE.
Hauanbroe uznyuenue cocTOUT U3 raMMa-Jiydeid, moToka HEMTPOHOB, a TAKXKE
anpda- U 6era-yactuil. JAMUTENBHOCTD HAYATHHOIO M3AYYEHHUS He BeIHKa
u coctasisieT He bonee 10...15 c. Anbda- U GeTa-yacTHIBI 0ONANAIOT MAJTOM
MPOHUKAOLIEN cIOCOGHOCTHIO M HE OKA3BIBAIOT CYHIECTBEHHOTO BO3AEHCT-
BUSI Ha OMONIOTHYECKNE OOBEKTHI, B TO BpeMsl KaK MOTOKH HEUTPOHHOIO U
raMMa-u3yyeHus: obnagaiot 6ONbIIONH MpOHMKAIoUIeH CHOCOOHOCTBIO W
OKAa3bIBAIOT Ha OHOJIOTUYECKHE OOBEKTHI Mopaxallee JeHCTBHE Ha 3HAYM -
TEJIbHBIX PACCTOSIHUSX. '

IMopaxeHye Joneit ¥ APYTHUX XUBBIX OPraHU3MOB MPOHMKAIOMIEN pa-
JUanvei 3aBUCHT OT A03bl 00JIydeHHus1, BpeMeHH, B TedeHHe KOTOpOro 3Ta
[l03a MonyyeHa, IUIoIanyd MOBEpXHOCTH TeNa, MoABepriieiics oGay4eHuo,
Y COCTOSIHMA opraHuaMa. [IporHo3Hylo OLleHKY YPOBHS HAa4aJIbHOIO U3Jy-
YEeHUS] MOXHO IIPOBECTH IO AaHHBIM Tabi. 10.1.

OCHOBHBIM MCTOYHHKOM OCTaTOYHOTO U3NydeHHs (PaZHOAKTHBHOE 3a-
PaXeHHe) SBASIOTCH PAIMOAKTHBHBIE OCKOJKM AeNEHHs, Haxomsuiecs B
PaguOaKTUBHOM O6JIaKe U TIO Mepe €ro ABIXKEHHA BBIMAJAIOIIME HA 3eMITIO
33 CYET PAaBUTALMOHHOTO OCAXKICHHS.

Paduoaxmuenoe 3apasxicenue uMeer psn ocobeHHOCTEH: Gonblas MIo-
LIaAb MOPAXEHUS (HECATKM THICSY KBaAPATHBIX KHIOMETPOB); IJIHTEIBHOCTD
COXpaHeHUst Topaxalollero AeWcTBUs (Heaend, a WHOIIZ U MECSLB);
TPYAHOCTY OOHApYXEHUs paTMOAKTHBHBIX BEIECTB, HE UMEIOILMX BHEIITHMX
NpH3HaKoB. PasMeprsl U GopMsl 30HHBI 3apaXeHHS] BO MHOIOM 3aBUCHT OT
THIIA SAIEPHOTO B3pbiBa, METEOPOIIOIHYECKUX YCIOBHU M pesibeda MECTHO-
ctu. Hanbonblias 3apaxeHHOCTb MECTHOCTH HaOJIIOAAETCH MPU HAa3eMHBIX
Y TOA3EMHbBIX, HaABOAHLIX U MOABOAHBIX SAEPHBIX B3pPhIBAX.

IMpu HazeMHOM A1E€pHOM B3pbIBE OTHEHHBIH 1LIAp KACAETCH MOBEPXHOCTH
3eMJIM. ATMOoCepHBIN BO3AYX U 3eMHas TOBEPXHOCTh CHJIBHO HATPEBAIOTCS,
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4acTh BELIECTB UCIIApsAeTCs, U3~
MeJBYaeTCsl M BOBJIEKAaeTcd B
30HY SANEPHBIX TNPEBPAILCHHUH,
[A€ Ha WX MIOBEPXHOCTh UHTECH-
CUBHO OCEIAIOT pPaJNOaKTHB-
Hple Belrecrsa. OOpasosaB-
lIeecsi MOLI[HOE NbUIeBOE oba~
KO Tof JeicTBHeM arMocdep-
HOHi TYpOYJIEHTHOCTH pa3HO-
CUTCS Ha 6OJTBILIME PACCTOAHUSA.
Tlo Mepe HBMKEHUSI PagMOaK-
TUBHOro o0Jiaka U BLINAXEeHUA
M3 Hero pagMOaKTUBHEIX Yac-
THI[ pasMep 3apaxeHHOo# Tep-
puropuu yBenumuuBaercs. Ha
puc. 10.1 cxeMaTHyHO mpexn-
CTaBJIEHO M3MEHEHUE YPOBHs
paipanuu 1o ciely obnaka. Puc. 10.1. YpoBeHb paavauuM No cieny pagHoak-
Cnen B IIaHe UMeET, KaK MPa- ruphoro obaka;
BuNO, hopMy MTHMNCa, GOJNb- 4 — ¢ — npocrpanctao mo creay pamHoaKTHBHOrO o6naKa
IIYI0 OCh KOTOPOTO HA3bIBAIOT (] — e/l paIMOaKTHBHOro oGnaka; 2— och crena, 3—
OCBIO Clena. YpOBEHb pwmmm?l 1o IUKPHHE cilefla; 4 — YPOBeHb paita-
1IUH BOOJIb cnena), 6 — ruiaH PaaHOaKTHBHOIO obnaka 30HH

Brinmagaonime YACTULIBL  s3apaxenus: A — ymepennoro (Po=8 P/u; Op = =40P);
O4YCHb MAJTBI ¥ HEOIMHAKOBEI IO ;_21:11;1;:%”; g‘; = ggopr/;;;;p ;: ;‘ggol;))’; PE—
pa3Mepy, MO3ITOMY OHH PACIIPE- ko onacuoro (Py = 800 P/u; Op = 4000 P)

JeJIAI0TC MO IUIOINAAM ciena

HepasHoMepHo. Ha cnene pa-

JMOaKTHUBHOTO 06J1aKa BLIAEIISIOT 30HEl YMEPEHHOIO, CHJIBHOTO, ONAaCHOTO
M YpE3BBIYANHO OIMTACHOTO 3apaXeHus. DKCIMO3UIIMOHHbIE O3Bl FAMMa-H3-
ny4eHus D, nomydaembie 3a BpeMs OT 1 4 IIocie B3phiBa 110 MOJIHOTO pacnana
PaJMOaKTHBHOTO BEILECTBA M YPOBHM paavallii HA OAMH M HECATb YacoB
TI0CJIe B3pbiBa, XapaKTEPU3YIOLIME CTENEHb ONMACHOCTU 30HbBI, YKa3aHbl Ha
puc. 10.1.

H3-3a METeopOJIOTHYECKMX YCIOBHMI M XapakTeépa MECTHOCTH MOIYT
Ha6IONaThC 3HAYHTETbHBIE OTCTYIUIEHHS OT KapTHHBI, NPEACTABIEHHON
Ha puc. 10.1. B Gonbiueii cTeneny, HanpuMep, GYAYT 3apaXeHbI CKIAIKH
MECTHOCTH, XOJMbI M CKJIOHBI BBICOT, PAacloOJIOXEHHBIE C HaBETPEHHOM
cropoHb!. ClIeflyeT OTMEeTUTb, YTO XapaKTep pacpoCTpaHEeH!s pAIMOaKTUB-
HBIX BELIECTB, MONABLIMX HA BAIbIE TOBEPXHOCTH, NPUHIMITHAIBHO OTIIH-
yaercd. CHIbHO W3MEHUTH BHIMAJEHWE M IpOLECC TepeHoca panuo-
AKTUBHBIX BEILECTB MOXET HATMYME OCAIKOB (ZOXKAA M T. IL.).

C TeueHHMEM BpEMEHM YPOBHHM pagyaliy OTAENbHBIX 30H 3apaXEHHUS
cHxalorcs. s onpeieleHus criajia ypoBHs paiualuy BO BpeMEHM MOXHO
UCTIONB30BaTh BhIpaxeHue P, = Py(t/t,)"?, tne P, u P, — MOIIHOCTD JI03bI
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(YpoBeHB paMalliK) COOTBETCTBEHHO JJIS BpDEMEHH ? H %), BPEMSI fy COCTaB-
JIIET OJIMH Yac I10CJTE SIIEPHOTO B3pHIBA.

HcrouynukoM ceemoeozo uzaywenus sIBISIETCS CBeTALIAsICA 001acTh, CO-
CTOSIILAs1 U3 HATPETHIX 10 BHICOKOH TeMIepaTyphl ra3000pa3HbIX NPOAYKTOB
B3pHIBA U BO31MyXa. B mepBHe CeKyHIbl 06pa3oBaHMsi OTHEHHOTO IlIapa ero
TEMNEpaTypa MOXET NOCTHUTaTh YPOBHS TEMIIEPATyp COJIHLA, T. €. OKOJIO
8...10 Teic. ° C. BpeMst neiicTBUA CBETOBOTO UITYYEHH 3aBUCHT OT MOIIIHO-
CTH siicpHOro OoenpuIiaca U MoxeT mpoaokaTtkcs oT 3 jo 20 c. IIpekpa-
IlleHHe CBETOBOrO W3IyYEHHMS HACTYMaeT IIPM TeMIlepaTypax OTHEHHOTO
mapa, nexamux Hixe 1000 °C. ITo cBoeMy cocraBy CBETOBOE H3IyYeHHE
npencTasiseT coboi ynerpaduoneToBbie, HHPpaKpacHbIe H BUAMMEIE JIyH.
PacnipoctpaHsisick oT IIEHTpa B3phIBa CO CKOPOCTBHIO CBETA, CBETOBOE HAITY-
YeHHe BBI3BIBAET OXOTH OTKPHITHIX YYaCTKOB TeJIa, BpEMEHHOE OCTIeIUIEHHE
WM OXKOTM ceTyaTku mia3. [Ipu B3aMMoneilCTBUH CBETOBOTO M3TyYEHHS C
MaTepUaIbHBIMI OOBEKTAMH OHO MOXET OTPa3HUThCH OT HHUX, HOTJIOTHUTHCS
UMU WIM TIpoiTH Yepe3 HuX. IloaToMy creneHp BO3NEICTBUSI CBETOBOTO
U3Ny4eHUs OyIeT ONpeNensaThesl HE TOJIBKO OGIINM KOJHYECTBOM IepeHo-
CUMOI 3HEPTUU U BpeMEeHEM BO3IEHUCTBUS, HO M CBOHCTBAMU BEIECTBA, C
KOTOpPBIM OHO B3aHMOIEHCTBYET.

JL71s1 OLleHKH KOoJIHYecTBa SHEPrUH, NEPEHOCMMOM CBETOBBIM H3JTyYeHU-
€M, BBOJIUTCS MOHSATHE CBETOBOTO HMITY/IBCA, MON KOTOPHIM IIOHUMAIOT
KOJIMYECTBO SHEPTUH, HANAolIeil HAa eqUHUILy IOBEPXHOCTH, [IEPIECHINKY-
JISIPHOI HaNpPABJEHHWIO PACIpPOCTPAHEHMS CBETOBBIX JIyYei, 3a BpeMs CBe-
yenus. EnMHMIA M3MepeHUs cBeToBoro ummyinbca — Jxk/M2. CBeToBoM
HMITYJIbC 3a8BUCHT OT MOIIHOCTH M BHJA B3pHIBA, PACCTOSIHHMSA OT LEHTpa
B3pbIBA U OcjIabIeHUs CBETOBOTO UIYYeHHUS B aTMoc(epe, a Takxke 3Kpa-
HUPYIOUIETO ACHCTBUS ObIMA, IIBUIM, PACTUTEIBHOCTH, pelibed)a MECTHOCTH
u T. I. CBETOBOH HMMIYIBC YMEHBINAETCS IPONOPLIMOHAIBHO KBAIpaTy
paccTosIHHS OT LEHTpa B3phIBa.

Xumuueckoe opyxue. [log XUMUYECKHM OpYXHeM ITOHUMAIOT COBOKYII-
HOCTh oTpaBisomux BewecTs (OB) u cpencTsa, ¢ MOMOIIBIO KOTOPBIX UX
NPUMEHSIOT. XUMHUYECKOE OpYXHe MpelHa3HAuYeHo UIS IOopaXeHHs Hes3a-
LMILIEHHBIX JIOAEH U XUBOTHBIX ITyTEM 3apaXeHHUs! BO3AyXa, IIPONOBOJIbCT-
BUsI, KOPMOB, BOJIbI, MECTHOCTU M PACIIOJIOXEHHBIX HA HEil IIPeMETOB.

B MOMEHT NpUMEHEHMSI OTPABJISIOIIE BELIECTBA IIEPEXOIAT U3 KHIKOTO
WUIK TBEPAOTO COCTOSIHMSI B KAIlEIBHO-XHUIIKOE, ra3o00pasHoe, napoodpas-
HOE MY a3p030JibHOE (TyMaH, IbIM) K MOTYT PaCIIPOCTPAHATHCS HA 3HAYH-
TEJIbHBIE PACCTOAHUS OT MecTa MPUMEHEHHS XUMHUYecKoro opyxus. OHu
CIOCOOHBI POHUKATH BMECTE ¢ BO3AYXOM B XWIbI€ ¥ MPOH3BOICTBEHHBIE
MOMEILEHHUS, 8 TAKXKE B 3aIIMUTHEIE COOPYKEHHS, HE UMEIOIIHE repMETH3a-
LIUM, U BO3MEHCTBOBATh HA HAXOMAIIMXCS B HUX JIIOAEH.

Otpasnsioiyue BelecTBa MOPAXaloT XHUBbIe OPraHU3M MpH MONaIaHUH
Ha KOXHBIU MOKPOB ¥ B IJIa3a, TP BABIXaHHH 3apaXeHHOrO BO3AyXa, IPH
yroTpebiaeHuu 3apaxeHHoit nuiy u Bouwl. Kputepusamu 6oeBoit 3¢ dek-
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TUBHOCTHU OTPABJISIIOIIUX BELIECTB SABISIOTCS UX TOKCMYHOCTD, OBICTpOAEN-
CTBUE€ U CTOUKOCTbD.

Toxcuurocmb OTPABIISIIONIMX BELECTB ONpEAENseTcss MX CIIOCOOHOCTBIO
OKa3bIBaTh OTpaBjIsiollee AeiicTBue. Boicmpodeiicmeue OTIpEieNAeTCs Bpe-
MEHEM OT MOMEHTA KOHTAKTa C OTPABJSIOIINM BELIECTBOM IO IIPOSIBICHUSA
TMepBLIX NPU3HAKOB OTPAaBIEHUS. B 3aBUCHMOCTH OT IIONYYEHHOW NO3bi
OTpABJISIIOIIETO BeLECTBA NIOPAXEHHE OPraHU3Ma MOXET pa3BUBAThCS B BUAC
NaBUHOOGPAa3HOrO MOTHMEHOCHOTro Mpolecca ¢ JIETAIBHBIM HCXOIOM 3a
CUMTaHHBIE CEKYHIBI WK B GopMe TAXKENOoro NMporpecCHpyIoliero narono-
TMYECKOro Ipouecca.

Cmotixocms OTpaBISIIOLIMX BEIIECTB XapaKTEpU3yeT MX CIOCOBHOCTDH
COXpaHsSTh Nopaxaiouiee AEHCTBME B TE€YEHHE ONPEAENeHHOro BPEMEHHU
nocse NMpuMeHeHHs. Bce oTpapisiiolde BELECTBA YCIOBHO MOAPa3eNsIoT
Ha CTOMKME U He cToiKMe. BpeMsi coxpaHeHMs MOpaXaloluX CBOMCTB Ui
CTOUKHUX BELLIECTB COCTABIAET OT HECKOJIBKUX THEHN 1O HECKOJIBKHMX HEAENb,
B TO BpeMH KaK HECTOHKME BELLECTBA COXPAHAIOT CBOE MOpaxarollee
JleficTBUE B TeYEHHE HECKONbKUX MUHYT.

Mo xapakTepy Bo3zeiicTBMS Ha OpPraHM3M OTPaBJIAIOIIME BELIECTBA
JIeNATCS Ha IpyMNbL

— HEepBHO-MApAIMTUYECKOTO AeHCTBHA (BhICOKOTOKCHYHBIE docdop-
coziepXalllie OTpaBJIAIOLINE BelecTBa: V-ra3sl, 3apHH, 30MaH);

— KOXHO-HaphIBHOTO NEHCTBUS (UTMPUT, A30TUCTHIA UIIPUT);

— 0oOb1Ies AOBUTOrO JeiicTBUSA (OBICTpONEHCTBYIOIIHE JIETYYHe OTPABIIS-
I0llMe BeleCTBA: CUHWIbHAS KMCIOTA, XJIOpLUaH, OKCHI YIJIepoaa, MbIlllb-
SIKOBUCTBIN U hocopucThiil Bogopon);

— yAyWAoIero AeidcTBUs (NpH BABIXAHUH MOPAXKAIOTCSA BEPXHHE JbI-
XaTeJbHbIE TYTH M JIEFOYHBIE TKaHU: PocreH, IMPOoCTeH);

— TNICUXOXMMHWYECKOro AeHCTBUS (BHI3bIBAIOT BPEMEHHBIE IICUXO3HI 33
CYET HApYLLEHHs XMMHYECKO PeryJIsSIIMH B IEHTPATbHO! HEPBHOM CHCTEME:!
JVSTWIAMHUL JTU3EPTUHOBOM KUCTIOTHI, 61-3€e); ‘

— pa3NpaxalouIero AEMCTBUS (OTPABISIONIYE BEIIECTBA, BO3AEHCTBY-
lolIMe HA CIM3KCThIE 0O00NOYKM TJ1a3 U BEPXHME NbIXaTeJbHBIE NYTU: CHIC,
xJ10paueTodeHOH).

[IpuMeHeHYe XMMWYECKOTO OPYXHsS TPHBOIMT K 0Opa3’oBaHHMIO Ha
MECTHOCTH 30HbI 3apajceriis. 30Ha 3apaXeHUs BKIIIOYAIOT B cebsl TeppUTO-
PUM HEMOCPEACTBEHHO MOBEPTIINECS BO3IEHCTBUIO XUMUYECKOTO OPYXHS
(pailoHBbl NMPUMEHEHHUS]) U TEPPUTOPUM, HA KOTOpbIE PacIpOCTPAHMIOCH
ob1axo, 3apaxeHHOEe OTPAaBIAIOIUMH BEILIECTBAMH.

Tepputopus, Ha KOTOpoi B pe3y/lbTare BO3NAEHCTBMS XMMHYECKOro
OpYXHsl MPOTUBHUKA TIPOU3O0LLTH MACCOBBIE IIOPAXEHUSI JIIOAEH, )KMBOTHBIX
U PACTEHMIt, HA3BIBAETCS OYA2OM XUMUMECK020 NOPAXCeHUA. 30HBI 3aPAXEHHS
W O4Yard XMMHUYECKOTo MOpaxeHnsi MOryT 00pa3oBbIBAThCH TAKKE BCIIEACT-
BME aBapyii Ha NPEANpPUSTUAX, NMPOM3BOASIUMX WIM MCIOJNB3YIOLIMX B
npoussoactee AXOB.

Pasmepbl ¥ KOHGMIypalus 30H XUMHYECKOTO 3apaXeHHs! 3aBUCAT OT
THIa OTPARIAIOIIETO BEILECTBA, BUAA CPEACTBA AOCTABKH, COCTOSIHUSA aT-
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MocdepbI, METEOPOJIOTHYECKHMX YCIOBUIA U pelbeda MecTHOcTH. [ToBbILIEH-
HbIE TEMIEPATYPhl U CKOPOCTH ABMXEHUs BO3AyXa NPUBOMST K MHTEHCHU-
(MKaLMN NpoUECcCOB HMCMApeHMst XUAKHUX OTPABISIOLIMX BELIECTB. DTO
YBEIMYUBAET MX HayadbHble KOHLIEHTPALHHM, HO YMEHBIUAET BPEMs! CylIIe-
CTBOBAHUA ONACHBIX cUTyaUuil. CHiIbHas TYpOyIeHTHOCTh aTMOC(EDBI CITO-
COOCTBYET MHTEHCHBHOMY [MEPEMELIMBAHHIO M OBICTPOMY CHUXEHHUIO
KOHLIEHTpAIMi OTpaBistiolMX BelecTB. Hanpotus, criokoitHas arMocdepa
WiM Habmopamolascs B Helt WHBEpCHUs MPENMATCTBYIOT NepeMeLIMBAHMIO
OTPABJISIIOIIMX BEUIECTB C BO3OYXOM, YTO MPU OMpPENEIEHHBIX YCIOBHSIX
CMOCODCTBYET PaclpOCTPaHEHHIO 3apAXEHHOTO BO3jlyXa Ha GosbILUE pac-
CTOSIHHA OT OYara 3apaXeHus. PacTuteNbHBIi HOKPOB, MOBBILIEHHAS [LJIOT-
HOCTb 3aCTPOMKH, CHUJBHO IepeceYeHHass MeCTHOCTh (OBparu, JIOLUHEI U
T. I1.) CIIOCOBCTBYIOT 3aCTOI0 3apaX€HHOTO BO3NYXd U MOBBILIEHMIO [JTH-
TEJILHOCTH 3apaKeHHs.

bakrepunoornueckoe (Guonornaeckoe) opyxue. OHO IPENCTABISIET CO-
6ot 6oe3HeTBOpHBIE MUKPOOBI M TOKCHHBI, NpeIHa3HaYeHHbIE ISl opa-
XEHUS JII0EM, XKUBOTHBIX, PACTEHHI W 3aMacoB IIPOJOBOJIBCTBUSA, A TAKXKE
Goenpunacel ¥ NPUOOPHI MPY TIOMOIIH KOTOPHIX MX TIPHMEHSIIOT.

Buosornyeckoe opyxue obnanaer panoM crenu4ecKuX CBOHCTB:

— [pY NONAaJaHUU B OPTaHU3M JaXKe B HHYTOXHO MATLIX KOTUYECTBAX
OHO CMOCOOHO BBI3BIBATh MACCOBBIE MH(PEKIMOHHEIE 3a00JICBaHUS JOAei
U XUBOTHBIX;

— Oosbllasi CKOPOCTh PACNPOCTPAHEHHS, ONPENESIOWAsICS LEeNHbIM
NpOLECCOM 3apaKeHHs] 3MOPOBBIX IO GONBHEIMM,

— Oonblasg NpOXOIKUTENBHOCTh OEHCTBUS (HEKOTOPBIE CIIOPOBBIE
(hopMbl MUKpOOOB COXPaHSAIOT MOPAXAIOIIKE CBOMCTBA B TEYEHHE HECKOJb-
KHX JIET);

— HaJMYHe CKPBITOro (MHKYOAlIMOHHOIO) Mepuoja B HaYaapHOM cra-
aun OoNe3HH;

— TPYAHOCTH U JUIUTENBHOCTD Ipoliecca oOHapyXeHHus 60J1e3HETBOp-
HbIX MUKPOOOB ¥ TOKCMHOB BO BHEILHEN cpeje.

3apaxeHMe HaceJeHHs NP MPUMEHEHUM OUOJIOrMYECKOro OPYXHs
MOXET NMPOU30WUTH TPH BABIXAHUM 3apaX€HHOTO BO3MyXa, YIOTpPeOIEeHUH
3apaXeHHBIX IPOAYKTOB K BOJBI, YKYCOB 3apaXeHHBIMM HACEKOMBIMU U
KJeliaMu, MonagaHus MUKpPOOOB U TOKCHHOB Ha CIH3UCTHIE ODONOUKH U
MOBPEXIEHHYIO KOXY # T. I.

TTopaxatomas cuna GHONOrHYECKOTO OPYXKHUsi 3aBUCHT OT LIEJIOTO psiia
(baxTopoB: 6Guonoeuueckux ceoiicme npumenenrozo 6036youmens, ycaoguii
HCUHU NH00ell, UMMYHUMEMA HACeAeHUS, YPOGHS CAHUMAPHOLI Kyabmypsl HA-
Cenenus, coCmosHus Ae4ebHO-npoPUIAKMUECKOL U CAHUMAPHO-NPOMUBOINU-
demuueckoii pabomsi, om épemenu 200a U MHOTUX JPYTHX (DaKTOPOB.

YcTaHoBUTB akT MpUMeHeHHs] GUONOTHYECKUX CPECTB HOPAKEHHUS, a
TaKXe OBICTPO U TOYHO YCTAHOBUTH BO3OYIUTENL BEChbMa CJIOXHO. B
HacTosillee BpeMsi elle HET MpuOOpoB, MO3BOJNAIOUIMX PETHCTPUPOBATH
Hayano mpuMeHeHUs1 Ouomornyeckoro opyxus. [Ipuxoaurcs mpousBogUTh
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oT60op NMpo® M MpPOBOAMTH JaGOpaTOpHBIE HCCIENOBAHMs, KOTOpHIC IIO
BpEMEHM MOTYT 3aHUMaTh HECKOJIBKO CYTOK.

BHeIIHUMY NPU3HAKaM¥ MPUMEHEHHs1 6KOTOrHYECKOro OpyXusi MOryT
GBITh: HAGMIONAIOIIMECS B MECTAX B3PHIBOB Ha NOYBE, PACTUTCIBHOCTH W
Pa3TMYHbIX TPEIMETAX KAIUTH XKHAKOCTH WIH HIOpPOUIKOOOPpAa3HHIX BEILECTB;
HeoBbUHOe IUIS JAHHOW MECTHOCTH WM BPEMEHH rojia CKOIUICHME Hace-
KOMBIX M TPHI3yHOB; MOSIBJIEHME MAacCOBBIX 3a60/eBaHUH CpelH Jonen, a
TaKKe MACCOBBII MAaneX CebCKOXO03IMCTBEHHbBIX XV BOTHBIX.

30Ha 6axmepuoao2u4ecKo20 3apajceHus — 3T0 paitoH MECTHOCTH (axBa-
TOpMM) WIH 061acTh BO3AYILHOTO NPOCTPAHCTBA, 32PAXKCHHBIC ouoornye-
CKMMH BO36YINTE/IIMH 3a60/IeBaHUMI B ONTACHBIX U1 HaceJIeHUs NIPEACTIax.

Ouazom 6axmepuoso2u4ecKo20 nopaxcenis Ha3blBacTCa TEPPUTOPHS, HA
KOTOpOii B pe3y/bTare BO3NEHCTBHMS GAKTEpUOIOTHYECKOro OPYXHs MPo-
M30LIIM MACCOBBIE TOPAXEHMUS JIIOAEH, CEIbCKOX035IHCTBEHHBIX XHBOTHBIX,
pacTeHu#.

Pa3Mepbl 3THX 30H 3aBHCST OT BM/1a GOeNpHIIacos, crioco6a NpMeHEHUS
6aKTepUAbHBIX CPEICTB, METEOPOJIOTHYECKUX ycinoBuil. I'paHuIBl oyara
GAKTEpPUOIOTMYECKOTO TOPAXEHUs] M 30HBI 3apaXEHHS yCTaHaBIMBAIOTCA
GOPMUPOBAHUAME MEIHLIMHCKOM CIYXObI U CIIYX0 3aIIUTHI XHUBOTHBIX Y
pacTeHui.

TJIABA 11

YCTOMYUBOCTD ITPOM3BOJACTBA 1 OPTAHU3ALIMA
3AIIMTHI B YPE3BBIYAMHBIX CUTYAIIUAX

11.1. YCTOMYHUBOCTb NPOU3BOACTBA B YPE3BBIYANTHBIX
CUTYALIUSAX

MMog ycTOHMYHMBOCTDb IO 2060U MexHUYecKoll cucmembl nOHUMaen-
€51 603MONCHOCb COXPAHERUS el0 pabomocnocobHOCMU NPl HeWmamHom (upes-
ebiuaiinom) enewHem @o3delicmeuu. COTIACHO 3TOMY ONPENEICHHUIO TOI
YCTOMYMBOCTBIO pabOTHl MPOMBILLIEHHOTO 00bexTa (pou3Bo/ACTBA) MOHHU-
MaeTcsl ClIocOBHOCTb 0OBEKTA BHIITYCKATh YCTAHOBJIEHHBIE BUIbI IIPOAYKLIMH
B 00beMaX ¥ HOMEHKJIATypax, NPefyCMOTPEHHBIX COOTBETCTBYIOIUNMY TLIA-
HaMU, B YCJIOBUSAX YPE3BbIYAHBIX CUTYALIMH, a TAKXKe MpHCocobaeHHOCTD
5TOr0 06BEKTa K BOCCTAHOBJICHHUIO B Cyyae noBpexiaeHus. st 00beKToB,
He CBSI3aHHbIX ¢ MPOM3BOICTBOM MATePUANBHBIX LEHHOCTEH (TpaHcmopT,
CBSA3b, JIMHUM 3JIEKTpoNepenay u T. 1), YCTOMYMBOCTb OMPENENACTCA €ro
CTOCOGHOCTBIO BLIOMHATD CBOM (YHKLIUU.

ToBbIlEHKE YCTONYMBOCTH TEXHUYECKUX CUCTEM M ODBEKTOB IIaBHBIM
06pa3’oM HOCTMIAETCs] 32 CYET MPOBEAEHHS COOTBETCTBYIOLUMX OpraHUsalif-
OHHO-TEXHUYECKMX MEPOIPUSATHI, KOTOPBIM BCErna MpealecTByeT Hecie-
0BaHMe YCTOYMBOCTH KOHKPETHOTO OOBEKTa.

[TpumepHasi cxeMa OpraHM3aLuK UCCIEN0BAHNS YCTONYMBOCTU PAOOTHI
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Aupexrop
(Havanshmk [0)

Obuee pyxosanctso. Mpoussagcreeroe
/ Npuxas no necnegosarmo. ynpasnenve
Yraepxgenve nnava wecnegosanms Tiar mMeponpraTI:
Havanshnk wrata MO 10 NoBbLILEHWO
= ycroitunsoctn
Korcynstaumn rio nasrvii woxerep =
sonpocam 0. Pyxosogctac nochegosarviem HUW wwr npoextrsisi
Pyxosanctso rpynnoii YCToiumMsocTv M paspaborxa uHcTHTYT
P MepONpUATW 110 NoBsIIeHNIO Usyverme
Ipynna wraba ro npeanoxerni
(cnyGa) ! 1
l Paboune rpynns: Ipynna pyxosogcrsa

PaspaGorxa meponpustisi 1o weenegosannio neenegoBarmem

no saumre pabosux n ycroiiuusocry (no YCTodunsocTn

CYXaWMX M HNEHOB MX COMEN. Hanpasnernam)
Magrorosxka CHABP Oueria onacHocTy npomsiunemHoro obvexra
B LIENIOM M OTAENBHLIX €0 CHCTEM
AHEM3 YCTOHWBOCTY EeMEHTOB 06LeKTa # OGobierme MaTepHanos W rpeanoxerwwi
€0 yRsswmix MeCT. Paspalotka Meponpusmei paGo‘qulww. Comacosarme u avams
110 NOBLILIEHSO YCTONMBOCTH, NOZIOTOBKA npegnoxessi. Paspaborxa manos npegnoxerssi
K _BOCCTEHOBNEHNO

Puc. 11.1. CxeMa opraHusaim uccnenoBanus ycToiamBoCcTH paboTel o6beKTa

O0BEKTa M paspaGoTKM MepoNpHATHil Mo ee TIOBBIIEHUIO MPHUBENEHA Ha
puc. 11.1.

Ha nepeéom smane uccneposanms MIPOMBILIUIEHHOT0 00BbEKTA MPOBOAUTCS
2HAJIN3 YA3BUMOCTH H YCTOWYHBOCTH €0 OTAETBHBIX 3JIEMEHTOB B YCIOBHSX
YPE3BBEIMANHBIX cCUTyaumii. BaxHoil yacTbio 3T0ii PaGoTHI sIBNIeTCs OLeHKa
OTNACHOCTH BBIXOJA M3 CTPOSI MM Pa3pyLICHUs OTHENBHBIX 3EMEHTOB MK
Beero obbekTa B uenoM. Ha atom srane nposoasTtes PaboTEI N0 aHATU3Y:

— TOCIEACTBUI aBapHil OTNENBHBIX CUCTEM TIPOU3BOJCTBEA,

— DAacrpoCTpaHeHMs! YAApHOHl BOJHBI MO TEPPHTOPUH MpeanpUsITHS
(B3pBIB COCYIOB, KOMMYHMKALHIA, B3PHIBOOIIACHBIX BELIECTB, ANEPHBIX 3a-
PAIOB U T. IL.);

— PAacnpoCTpaHEHHs! OrHS MPU PA3TUYHBIX BHIAX NOXapoB;

— HaAEXHOCTH YCTaHOBOK U NMPOMBIILIEHHbIX KOMILIEKCOB;

— PacCEUBaHMA BELIECTB, BLICBOGOXNAIOWMXCS IpH Ype3BHYAHHBIX
CUTYALIUAX;

— BO3MOXHOCTH BTOPHYHOTO 06pa30BaHMs TOKCHYHBIX, MOXapOoB3phI-
BOOIIACHBIX CMeceif ¥ T. II.

IIpumephast cxeMa meponpusTHii Mo OLIEHKE OTIACHOCTH IIPOMBILLIEH-
HOTO NpPEANpUATHS (YCTAHOBKH) NpEACTARIEHA Ha puc. 11.2. OHu Moryt
TIPOBOAMTBCSH C MPUMEHEHHEM PajIMYHBIX METONOB AHAIM3a TIOBpEeXIEeHH
M 1e(eKTOoB, HaNpUMEpP, METOJA OILEHKH HapacTaHus MOBpEXICHUIl B
CHCTEME IOCJIe aBapUH C OCTPOEHHEM JiepeBa HeUCIIPaBHOCTEl (oTkasoB).
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HicTouMukmn nHpopmaymm Bug uHpopmaumm locnenosarensHOCTs AeHCTBiA

Bnafdeney npegrpnsitus Onucarne npeqnpnsus | YcraHoBnenne cueqapus
(vcTaHosxw) (vcTaHoBKH) 4pe3sLIHaiHOA cuTyaunn
HaunoHansHas Mereo- Mereoponorm4ecxkas A Monens
ponormyeckan cnyxba uHpopmaums ONacHoCcTM
Uccnenosarmns ans Wgopmauns 06 Onpegenerne nocneactansi
nonyyerns TpeGyemoii MCTOUHHKAX BOSIOPaHHSI ¥ fpyrme HeoOxomumbie pacuersi
uHopmaLmn
- Hesasucumas
axcneptsa
I Mecribie_snact TlanHsie 0 HaceneHnn : pTH:
R Apyras COuMaNbHO~ 9KOHO- [ =
MUYecKas nHpopMaums OuerHka obuecTseHHon n

NIMYHOK ONacHOCTH

T
L reageanvecxas urpopmaums |- [ Ananus u_ssisogst }
I

| Pexomergaunmn |

Mpagmyeckoe n3obpaxeHne
BbIvEpPYMBAHUE KaPT
| ¥ pamnqecxne_uaoGpaxenuﬂ obnacred
pasmuHON CTeNEHN ONacHoCcT
(xpvBasi onacHocT™)

Puc. 11.2. TTopsIoK oLeHKM ONAcHOCTH MPOMBILIEHHOTO 0GBeKTa

Ilnist onpefeNieH st BO3MOXHbIX aBApHAHBIX SIBJICHU I MOXeT OBITh IIPUMEHEH
METOJ TIOCTPOEHHS JIepeBa COOBITHIA, O3BOJSIOIIHI KOPPEKTHO MCTIONB3O0-
BaTh MH(OPMALIMIO O HEMCIIPABHOCTAX KOMIIOHEHTOB YCTAHOBKH M MHTET-
pMpOBATh MX C JAHHBIMU 06 OKPYXaIOLINX YCIOBHSIX.

Ha émopom smane — pa3pabaThIBAIOTCS MEPOTIPHUATHSA IO MOBBILICHUIO
YCTOHYMBOCTH M 3a0/1aroBpEMEHHON NOATOTOBKE 06BEKTOB K BOCCTAHOBJIE-
HMIO TIOC/Ie Ype3BBblYaiiHOM cuTyauuu. PaspaGoTaHHble MEPONIPUATHS CO-
CTaBJIFI0T OCHOBY IUIaHA-Tpad¥Ka MOBBILIEHUs] YCTOHYMBOCTH obnpekTa. B
[laHe WIH NPWIOKEHHAX K HEMY YKa3blBaloTcs OOBEM M CTOMMOCTD
TUIAHMPYEMbIX paboT, HICTOYHHKH GUHAHCUPOBAHUS, OCHOBHBIC MATCPHAIILI -
¥ MX KOJIMYECTBO, MAIUIMHBI ¥ MEXaHU3MBbI, paboyas CiIa, OTBETCTBCHHbIC
JICTIOTHHTENH, CPOKH BHIOMHEH!s U T. I1. B ciryyae peKOHCTPYKLIUH o0BeKTa
B YTBEpXIEHHbI IUIAH-TPaQUK BHOCATCA HM3MEHEHHS W NOMONHCHHUA,
TIOPSIOK NIPUHSTHS KOTOPHIX TAKOA Xe, KaK ¥ OCHOBHOIO JOKYMEHTA.

Mccnenosanne yCTo#IBOCTE GYHKLIMOHMPOBAHUS 00BEKTa HAYHHAETCH
3aJ0JIT0 0 BBOAA €ro B 3KcIUTyaTanuio. Ha cramuu MpOeKTHPOBaHUS 3TO
fenaer mpoekTaHT. Takoe Xe HccleoBaHKe 00BEKTa IPOBOXUTCS COOTBET-
CTBYIOIIMMM CTyX6aMi Ha CTalMH TEXHHYECKUX, IKOHOMUIECKHX, IKOJIO-
MYeCKMX M MHBIX BUAOB 3KcmepTH3. Kaxnasg peKOHCTPYKUHUA WIH
pacimpeHHe obbeKTa Takke TpebyeT HOBOTO NMPOBEACHHS HCCICNOBAHUA
ycroifuuBocTd. Takum obpa3oM, uccienoBaHue YCTOYHMBOCTH — 3TO HE
OIHOPA30BOE JEHUCTBUE, & JUINTENbHbIIH , IMHAMAYHBIMA IIPOLIECC, Tpebyroui
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NOCTOSHHOIO BHUMAHMS CO CTOPOHBI PYKOBOICTBA, WHXEHEPHO-TEXHUYE-
CKOT'O IepCOHaNa, CIIyX6 IrpaXAaHCKOi OGOpOHEI.

Bce npompuieHHbIE 0GBEKTH HE3aBUCHMO OT MX KOHKPETHOTO Ha3Ha-
4EHHsI UMEIOT MHOro oblux 4yept. Tak, Jo60i MPOMBINUIEHHBIH OGBEKT
BKIIIOYAeT B ce0s1 Ha3eMHbIe 31aHUA M COOPYXEHHSI OCHOBHOTO U BCIIOMO-
raTelbHOro NPOU3BOACTBA, CKIIAJCKME OMEIIEHHS 1 3NaHUS aIMUHHUCTPa-
THBHO-OBITOBOrO HasHaYeHWs. B 30aHMAX W COOPYXKEHHSX OCHOBHOIO M
BCIIOMOTaTe/IbBHOTO MPOMU3BOICTBA PA3MENIAETCI CTAHOYHOE M MHOE TEeXHO-
JIOTHYecKoe 0GOpyIOBaHHeE, CETH ra3o-, TEIUIO-, 3MEKTPO-, IHEprocHabxe-
HUA U T. 1. Mexay coGoit 31aHMA M COOpDYXEHHS COSXUHEHBI CETHIO
BHYTPEHHETO TPaHCIIOPTa, CEThIO SHEPrOHOCUTENEH M CUCTEMAMM CBSI3M U
ynpapienusi. Ha Teppuropun npoMsliieHHOro o6beKTa MOryT GBITh pac-
TIOJIOXEHBI COOPYXKEHHS1 aBTOHOMHBIX CHCTEM 3JIEKTPO- U BOHOCHAGXEHHS,
a TAKXe OTAENbHO CTOAIME TEXHONOTUYECKHE YCTAHOBKY U T. 1. 3AaHUS H
COOPYXEHHUS BO3BOISATCA MO THIOBBIM MIPOEKTaM M U3 YHHGUIHUPOBAHHBIX
MarepHanoB. [IpOeKTh IPOM3BOACTB BBHINOJHSIOTCS N0 EIMHBIM HOPMAaM
TEXHOJIOTUYECKOTO NMPOEKTUPOBAHMS, YTO NMPHUBOIMT K CPEAHEMY YPOBHIO
TUIOTHOCTH 3acTpoiiku (00brdHO 30...40 %). Bee »T0 Aaer ocHoBaHue cyuu-
TaTh, YTO IUIA BCEX MPOMBILUIEHHBIX OOBEKTOB HE3aBUCHMO OT INpodus
MPOU3BOACTBA ¥ HA3HAYEHUSI XapAKTEPHBI obuue Gaxmopsl, eausiowue Ha
yemotinugocms 06bEKTa ¥ IOATOTOBKY €ro K paboTe B YC/IOBHSIX Ype3BhIYaii-
HBIX CUTYaLH.

K obmum ¢akropaMm MOXHO OTHECTH: PallOH PACIONOXEHHST OGBEKTA;
BHYTPEHHIOIO IUIRHUPOBKY M 3aCTPOHKY TEPPUTOPMM;, NOATOTOBIECHHOCTD
nepcoHana X pabore B Ype3BBHYANHBIX CHTYALMSIX, TOTOBHOCTD K BOCCTA-
HOBJICHUIO ITPOM3BOACTBA; HANEXHOCTb XU3HEHHO BaXHBIX CHCTEM IIpO-
MBIIIIEHHOTO 00BeKTa (1y6MMpoBaHHE CHCTEM, PEMOHTOINPHIOTHOCTD
T. 1.); TEXHOJIOTHYECKHit nIpoliecc (0OCOBEHHOCTH HCTIONB3YEMBIX BEILECTB,
MeTozbl 00paboTKU U T. A.); HAEXHOCTh H THOKOCTb TPOM3BOACTBEHHBIX
CBsI3€H M CHCTEM YNpaBJIEHHUS TIPOHU3BOICTBOM.

Paiion pacnonoscenus onpenensier ypopeHb U BEPOATHOCTb BO3NEHCTBUS
BHEIIHMX MOPaXalolInX (GaKTopoB NPUPONHOIO MPOUCXOXAEHHS (ceiicMu-
YECKOE BO3JEUCTBUE, CENM, OMON3HHU, TaibyHBI, LUyHaMHU M T. 1.). Paiton
PacItO/IOKEHHST MOXET OKAa3aThesl pelalomuM (HakTopoM B obecreyeHuH
3aILHMTHI M paBOTOCIOCOBHOCTH OGBEKTA B CITyYae BBIXOJA U3 CTPOSI ILTATHBIX
MyTei MONAaYH UCXONHOTO CHIPhsI WM SHeproHocuTenell. Hanmpumep, Hatu-
4ME€ PEKU MTOBIM3OCTH OT NPOMBILIIEHHOTO 06BEKTa MO3BOIUT MPH paspy-
IICHUH  XETCIHONOPOXHBIX MJIM TPyOONPOBOAHBIX Marvcrpaneif
OCYIIECTBUTDh TIOAAYYy MATEPHANOB, ChIPbSI M KOMIUIEKTYIOHIUX BOIHBIM
TpaHcnopToM. [10aToMy npu MccIeR0BaHKHU YCTOMYMBOCTH PaGOTH 0GBEKTA
0o1bLIOE BHUMAHUE YNENAETCS MCCIENOBAHUIO M aHANHM3Y pailoHa pacno-
noxeHust o6bekTa. Ilpn 3TOM BBIACHATCS METEOKIMMATHYECKHE YCIOBUS
paifoHa, KOJHYECTBO OCANKOB, HAMpABJEHMS TOCHOACTBYIOLIMX BETPOB,
MaKCHMajbHast # MUHUMAJIbHAs! TEMITEPATYPA COOTBETCTBEHHO CAMOTO Xap-
KOTo ¥ CaMoro XoJOQHOro MecAla M T. 1., U3Y4aeTcss Kapra MECTHOCTH
(penbeda), xapakrep rpyHTra, IyGMHA 3aJ€TaHUS TOANOYBEHHBIX BOJll, €€
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XUMHYecKuit cocras. [IpOBOMMTCS aHATH3 TONOrpadMyeckoro pacionoxe-
HHSL OGBEKTA: XapakKTep 3acTPOMKHM TEpPPUTOPHH, OKpyXaiouieH 00BeKT
(CTpyKTYpa, THII, ILIOTHOCTD 3aCTPOHKH); OLIEHHBAETCS] YPOBEHD OIACHOCTH
CMEXHBIX TIPOM3BOACTB (TMAPOY3NIbI, OGBEKTH XMMHUYECKUX NPOUIBOLCTS,
[IPOM3BO/ICTB NIOBHIILIEHHO OITACHOCTH M T. I.); YYHTBIBAJOTCS €CTECTBEHHDIC
YCJIOBMS MpUJIETaolitell MECTHOCTH (JIECHBIE MACCHBBI — HCTOYHHMKH IO~
XapoB, BOXHbIE 0GBEKTH — BO3MOXHbIE TPAHCTIOPTHEIC KOMMYHHUKALINY,
OTHeNperpaguTeIbHBIE 30HBI M B TOXE BpeMsl HCTOYHMKH HaBOAHEHMH
W T. I.); OLIEHHBAETCA CPEIHETO0BOE 3HAYCHHE IMBHEBEIX Joxuaet ¥ rpo3
U T A

TIpy u3y4yeHMH 3aHUI U COOPYXEHHH 0o0BeKTa JaeTcA XapaKTePUCTHKA
3IaHMSIM OCHOBHOIO M BCIIOMOTATEIHOIO NPOU3BOACTBA; 3NaHMAM, KOTO-
phie He GyIyT y4acTBOBATh B IPOH3BOJCTBE OCHOBHO# HPOXYKIMH B CITy4ae
ype3BLIYAHHON CHTYallBH. YCTaHAaBIHBAIOTCH OCHOBHBIC OCOOEHHOCTH HX
KOHCTPYKLIMH, YKa3bIBAIOTCS JaHHbIe, HEOOXOXMMBIE ULl pacycToB YA3BU-
MOCTH K BO3/IE/CTBUIO YIapHOit BOJIHbI, CBETOBOIO HTYYEHHS ¥ BOIMOXHBIX
BTOPMYHBIX (aKTOPOB MOpPaXeHUst. A UMEHHO. KOHCTPYKIIHA, 3TAXHOCTbD,
JUIHHA ¥ BBICOTA, BMJ KAPKaca, CTEHOBbIE 3allOJIHEHMs, CBETOBBIC IIPOEMBI,
KPORJIA, TIEPEKPHITHSA, CTENEHb H3HOCA; OLICHUBACTCA OTHECTOHKOCTB CTPO-
UTEeJBHBIX KOHCTPYKIMIA ¥ BCEro 3MaHUs. YKa3bIBaeTCs YUCIO pabouux U
CITYXallMX, OGHOBPEMEHHO HAXOISAMIMXCA B 3MAHUM (Hanbonpiiast paboyast
CMeHa) HaJIM4Ke BCTPOCHHBIX B 3aHHE H BOJIM3M PACITOJIOXEHHBIX YOEXKHILI.
HamuMe B 3AaHMH CPENCTB 3BAKYAllMH M UX MPOIyCcKHAs CITOCOGHOCTD.

TTpu oLeHKe BHYTPEHHEH IUIRHHPOBKH TEPPUTOPHH obbexTa omnpene-
JisleTcsi BIMSHME TUIOTHOCTH M THIA 3aCTPOMKM Ha BO3MOXHOCTh BO3HMK-
HOBEHHSI M PaclpOCTPAaHEHHsI MOXapoB, 06pasoBaHHE 3aBATOB BXOLOB B
y6exuila U TPOXONOB MeXIy 3JaHUAMU. Ocoboe BHMMaHHUe obpauiaercs
Ha y4acTKH, Tlieé MOTYT BO3HMKHYTb BTOPH'HbIC ¢axropsl nmopaxenus. Ha
TEpPPUTOPUH OOBEKTA TAKUMHM MCTOYHHKAMH SIBIAIOTCA: EMKOCTH C JIeTKO-
BOCILTAMEHSIOLIMMHUCS, TOPIOYMMH XHMIKOCTAMHA M CUJIBHONEHCTBYIOLUIMMH
SUIOBUTHLIMH BELLLECTBAMH, CKJIA[bl B3PbIBOONIACHBIX BELIECTB ¥ B3PbIBOOTIAC-
HbIe TEXHOJIOTMYECKHEe YCTAHOBKH; TEXHOJIOTHYECKHEe KOMMYHHKAIINH, pas3-
pYILIEHHE KOTOPBIX MOXET BBI3BAaTh MOXApbl, B3PBIBHI M 3ara3zoBaHHOCTb
y4acTKa; CKJIAABI JIETKOBOCIUIAMEHSIOIIMXCS MaTepHaloB, aMMHa4yHBIE yC-
TaHoBKM ¥ ap. IIpM 3TOM MpPOTHO3MPYIOTCS IOCHEACTBHS CEMYIOLIMX
IIPOLIECCOB:

— yTeyka TSXENbIX, JIETKUX Ia30B WIK TOKCHYHBIX IbIMOB;

— TOXaphl LMCTEPH, KOJNOMALEB, HOHTAHOB;

— BO3lEHCTBHE LIAPOBBIX U OOBIYHBIX MOJIHUM;

— p3peiBbl mapos JIBX;

— Harpesa ¥ McnapeHHs GacceiiHOB U eMKOCTell ¢ pasInyHbIMH XU~
KOCTSIMU;

— paccenBaHus NMPOIYKTOB CrOPaHHsl BO BHYTPEHHUX [IOMELIEHHAX;

— TOKCHYECKOIO BO3IEHCTBHMS Ha 4YeJOBEKAa NPOAYKTOB FOpPCHHA H
WHBIX XMMHYECKUX BELIECTB M COENMHEHMIA;

— TemjoBasl pagvauys MpH Noxapax.

269



Heobxonumo onenuTh BosMoxHOCTE 06pa3oBaHMs yAapHOH BOJIHBI B
PE3YJIbTATE B3PEIBOB COCYNOB, HAXOSLIMXCS IMOJ AABJIE€HHEM, B3PHIBOB B
SAKPBITBEIX M OTKPHITHIX MOMEIIEHHSIX U MX PACIIPOCTPAHEHHE KK BHYTDH,
TaK i CHapyxXu cTpoeHHi. IIp1 3TOM oLieHHBaeTCs: CyMMapHBIit sbdexT or
BO3NEHCTBUSI IMHAMMYECKOIO M CTATMYECKOIO M3GBITOYHOrO IABJICHHS B
pesynbTaTe ynapHOW BOJIHBI U NPOM3BOMUTCA OLIEHKA KOJHYECTBA KHHETH-
YECKOH SHEPIUM M TPAEKTOPHH 06pa3yeMbIX TOTOKOB.

Heobxonumo Takxke nposecTd aHanmu3 paclpocTpaHeHHs1 IUIAMEHH B
SAAHHUSIX M COOPYXEHUsIX 00beKTa. OLIeHUTh OTHEBOI TTOTOK B 3aBUCUMOCTH
OT PACIIOJIOXEHUSA CTEH U BHYTPEHHEN 0OCTAHOBKH.

H3zyuenue mexnonoeuveckozo npoyecca MPOHU3BOAUTCA C YYETOM CIIELIH-
GMKM MPOU3BOACTBA M M3MEHEHMiH B NMPOU3BOACTBEHHOM TMIpoLIecCE Ha
BpeMsl 4pe3BbIYAHOH cuUTyalnu (BO3MOXHOE H3MEHEHHE TEXHOJIOTHH,
1aCTU'HO® NMPEKpallEHHE NIPOU3BOJCTBA, NTePeKTIOYeHHE Ha IPOM3BOICTBO
HOBOM MPOIOYKLIUY H T. I.).

IIpy ¥ccnenoBaluK yCTOMYMBOCTH OLEHMBACTCS CIIOCOGHOCTE cylecT-
BYIOLICIO NMPOM3BOACTBA B KOPOTKHE CPOKHM MEPEHTH HA HOBHIM TEXHONO-
THYeCKUi npouecc. OLleHMBAETCS BO3MOXHEIN HOBBI HOMEHKIIATypHBIi
TIEPEYEHb 1 BO3MOXHBIE CPOKHU [IEPEXO/Ia Ha ero BBIMycK. JlaeTcs Xapakre-
PUCTHKA CTAHOYHOTO M TEXHOJIOTMYeCKoro obopynoBaHus. Onpenensercs
YHUKaJIBHOE U 0c000 BaXHOe 060pynoBaHUe. OLIEHHBAETCS HACHIIEHHOCTD
TIPOU3BOJICTBA ANIAPATYPOH ABTOMATHYECKOTO YIIPABIEHHS B KOHTPOJIBHO-
MSMEPUTENLHBIMM NpHGOpaMu. OLEHMBAETCST BO3MOXHOCTB IEpeXofa Ha
PYYHOE YNpABRICHUE OTAENBHBIMU JIEMEHTAMH TEXHOJIOTHYECKOTO 060opy-
AOBaHMsI U BCEM NPOM3BOIACTBOM B 1ieioM. Mccreyercs ri6KoCTh TEXHO-
JIOTMIECKHX NPOLIECCOB, BOZMOXHOCTb 3aMEHBI ONHUX 3HEPrOHOCHTEEN Ha
ApYTHE, BOSMOXKHOCTh ABTOHOMHO# PaGoTHI OTAENBHBIX CTAHKOB, YYACTKOB
M LIEXOB OOBEKTa; 3allachl U MECTa PAcCIONOXEHMUS CHJIBHOIEHCTBYIOLIMX
SIOBUTBIX M TOPIOYMX BellecTB. OLEHMBAIOTCS YCIOBHS MX XPAHEHHS.
OnpenensieTess HeobXOoUMBLI MUHHUMYM 3aI1aCOB, KOTOPBIii MOXET HaXxo-
AMTBCS. HAa TEPPUTOPUM OOBEKTA, M MECTO XPAHEHHS OCTATBHON YACTH B
3aropoziHoit 3oHe. Ilmanupylorcs crioco6sr U HCCIIEAYIOTC BO3MOXHOCTH
Ge3aBapHMitHOM OCTAHOBKY MPOM3BOJICTBA B YCIIOBUSAX YpEe3BBIYAHHOM CHTY-
alluH.

IIpu MccenoBaHUH CHCTEM M MCTOYHHKOB SHEprocHabXeHHUs onpene-
JSIETCSA 3aBUCHMOCTD paboThl OGBEKTa OT BHEINHMX MCTOYHHMKOB 3HEpro-
CHabXeHusI, OIpeNeNsercss HeoOXOMMMBI MHMHHUMYM 3HEpProcHaGXeHUs .
IpousBomuTCst peBU3NS 3HepreTMYeCcKUX ceTeii U KOMMYHHUKaIHA. AHaIH-
3UPYIOTCSL CUCTEMBbI aBTOMATHYECKOTO YNIPABICHMS U OTKITIOYEHMsI CeTeif
3HEPTOHOCHUTEIEH.

IIpn paccMoTpeHuM cHcTeM BONOCHAGXEHHS 0COGOE BHUMAHME obpa-
IIAETCst Ha 3a1UTY COOPYXEHUH U BOL03a60POB Ha MOA3EMHBIX HCTOYHHUKAX
BOIbI OT palnOaKTUBHOTO, XHMUYECKOTO, GaKTEPHOIOTHYECKOTO 3apaxe-
Hud. Onpenensercss HAAEXHOCTD GYHKUMOHMPOBAHUSA CHCTEM IMOXAPOTY-
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UIEH!s, BO3MOXHOCTB I1E€peKIoYeHHs CHCTEM BOIOCHA6GXeHMS C cobmone-
HHUEM CAHUTAPHBIX NPABWIL

Ocofboe BHUMaHHE yaensiercd H3y4yeHHI0 CUCTEM rasocHabxeHusd, 1o-
CKOJIbKY PaspyllIeHHe STHX CUCTEM MOXET MPMBECTH K TOSIBICHHIO BTOpU™-
HBIX TIopaxalolux ¢aktopos. XKectkue TpeboBaHMs TPENBABIAIOTCA K
HaZexXHOCTH U Ge3onacHOCTH GYHKIIMOHMPOBAHHUS CUCTEM U UCTOYHHMKOB
cHabxeHus AXOB, cHIbHBIMA OKUCIHMTEIAMH, B3pbIBOOIIACHBIMH 1 IOPIO-
YUMH BEIUECTBAMH.

WccnenoBaHKe CUCTEM YNpaBlieHMs NMPOU3BOACTBOM Ha obBeKTe Npo-
M3BONUTCS HA OCHOBE M3y4EHUS] COCTOSTHMS MYHKTOB YIIPABJICHUS 1 y3/IOB
CBA3M, HAIEXHOCTH CBSI3U C 3arOpOAHOM 6a30it, paccTaHOBKU CHJI, obec-
fleyeHus1 PyKOBOJICTBA TPOU3BOACTBEHHOM AEATENBHOCTBIO 00BeKTa BO BCEX
noApasieleH|sX pearpusaTus. OnpenensioTcs TakKe HCTOUHUKA TMOITON-
HeHust paboyeil CHIIbI, aHATU3UPYIOTCS BO3MOXHOCTH B3aMMO3aMEHsIEMO-
CTM PYKOBOJSLIETO COCTaBa OOBEKTA.

AHAJIOTMYHBIM 06Pa30M IIPOBOAMTCH MCCIIEIOBAHHE OPYTHX XKU3HEHHO
BAXHBIX CUCTEM MPENNPHITHA.

11.2. HASHAYEHHE M 3ATAYH TPAXIJAHCKOU OBOPOHBI
HA OBBEKTAX DKOHOMUKH

Tpaxnaunckas oGopona (TO) — cucmema meponpusmuii o
nodzomoeKe U 3aujume HACEAeHUA, MAMEPUATbHbIX U KYAbMYPHBIX yenHocmetl
na meppumopuu Poccuiickoti Pedepayuu om onacrocmeti, GO3HUKAIOWUX npu
cedenuy oeHHbIX deticmauii uru ecaedcmeue mux Oelicmeutl (3axoH P® «O
rpaxaaHcKoii obopoHe» 12 ¢espais 1998 r. Ne 28—®3). I'paxmaHckas
obopona Poccuu saBjsieTca COCTABHOM 4acThio 061el CUCTEMBI TOCYAAPCT-
BEHHBIX OBOPOHHBIX MEDONpPHATHIA, TPOBOAMMBIX B MMPHOE M BOEHHOC
BpeMsl. JIeaTebHOCTb IPaX/aHCKOH 0OOpOHDBL HANpABICHA HA 3aIKUTY OT
COBPEMEHHBIX CPE[CTB HANajeHus NMPOTMBHUKA, TaK W Ha IIpOBeCHHE
criacaTensHbIX M HEOTIOXHBIX aBapHifHO-BOCCTAHOBUTE/IBHBIX pabor Ha
O6BEKTAX ¥ B 0YArax MOPAXEHMs PH YPe3BBIYaHBIX CHUTyalUsIX MUPHOTO
Y BOEHHOTO BpEMEHM.

OCHOBHBIE 3a1aUM, CTOSIHINE Iepel [PAXIAHCKON OGOPOHOH, MOXHO
chOpMyITUPOBATh CIENYIOIMM 06pasoM:

— o0yyeHHe HaceJeHUs crocobaM 3aliuThl OT omnacHocTeil, BO3HHKa-
JOLUMX MPY BeIEHWM BOEHHBIX NEMCTBUI WIK BCICICTBUC STHX IeiicTBMIA;

— OmOBelLIeHHEe HAceTIeHNs 00 OMACHOCTAX, BO3HUKAIOLIMX TIPH BELC-
HUM BOEHHBIX JeCTBMH WM BCACACTBUE ITHX neCTBHH, ’

— 3BaKyalysl HAaceJeHHUs], MATePUAIbHBIX M KYIBTYPHbIX HeHHOCTE! B
Oe3omnacHble paifloHbi;

— mpeloCTaBNeHNe HaceNeHUI0 YOeXUIL U CPElCTB VHAMBHAYAIbHOM
3aILUTHL;

— TpOBEAECHHUE MeponpHsTUi 10 CBETOBOW M JpPYTMM BUAAM MAacKu-
POBKH,; :
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— TIpOBEIICHHE aBapHIHO-CIIacaTeIbHBIX paGoT B CTyyae BO3ZHUKHOBE-
HUsl ONACHOCTEH ISl HAaCeNEHUs TIPU BENEHWH BOEHHBIX ACHCTBUI WIH B
CJIEICTBUE 3THUX HEHCTBHIL;

— IepBooyepeHoe obecrnieyeHe HaceaeHUs, IOCTPAIABLIEro IIPH Be-
J€HUW BOEHHBIX ACHCTBUI MM BCJENCTBUE STUX IEeVICTBHUIA, B TOM 4ucCIIe
MEAMUMHCKOE 06CIyXHBaHUE, BKITIOYAS OKA3aHHe MEPBOIl METUIMHCKOI
TTOMOILIM, CPOYHOE MPEIOCTABNEHUE XWIbS U IPUHATHE IPYTUX HEOOXOMH-
MBIX Mep; ’

— 0Oopbba ¢ nmoxapamu, BOZHMKAIOLIUMIU NpY BeIEHUU BOEHHBIX Oeii-
CTBUI WJIM BCHEACTBHUE DTHX JEUCTBHI;

— obHapyxeHHe U 0603HAYEHHE PaHOHOB, INOIBEPILIMXCS PaXUOAK-
THBHOMY, XUMUYECKOMY, OGHOIOTHYECKOMY M HHOMY 3apaxeHmIo. Obe33a-
PaXHBAaHME HACENCHMSA, TEXHWKH, 31aHMIl, TEPPUTOPMIl M IpOBedeHHe
ApYTHX HEOOXONMMBIX MEPOIPUATHIL;

— BOCCT2HOBJICHHME M NONLEPXaHUE MOPSIIKA B palloHaX, MOCTPAIaB-
LUMX IIp1 BEACHUH BOEHHBIX I€HCTBUM, CPOYHOE BOCCTAHOBIEHHE PYHKILY-
OHHPOBAHHUS HEOOXOLUMBIX KOMMYHAIBHBIX CIYXG B BOEHHOE BpeEMSI;

— CpOYHOE 3aXOPOHEHME TPYIIOB B BOEHHOE BPEMS;

— DPa3paboTKa U OCyILECTBIEHYE Mep, HAlPaBIeHHBIX Ha COXpaHEeHHE
OOBEKTOB, CYIIECTBEHHO HEOGXOMUMBIX IS YCTOMYMBOro (byHKUMOHHPO-
BaHMsi SKOHOMMKHU U BbDKMBAHMA HACEEHHUs] B BOEHHOE BPEMSI.

I'paxnanckas o6opona B Poccuiickoii ®enepannu popMupyercs no
TEPPUTOPHANTLHO-NIPOU3BOACTBEHHOMY NIPUHIIMNY. B 3aBUCHMOCTH OT 06-
CTaHOBKM CHCTEMA IPaXAaHCKOH 0GOPOHBI MOXeT (YHKIIMOHMpPOBAaTh B
OHOM U3 CIEAYIOIUX PEXHUMOB:

— PEXMM NNOBCEIHEBHOMN AEATENBHOCTU — (DYHKIMOHHPOBAHHE B MHp-
HO€ BpeMs ITpH HOPMAIbHOW 06CTAHOBKE, C Y4€TOM Pa3BHUTHS BOOPYXEHHS,
BOCHHOW TEXHUKU M CPEICTB 3aLMThI HACEJIEHUS OT OIIACHOCTEMN, BO3HU-
KAIOLMX IpH BEACHWH BOCHHBIX NeHCTBHIA;

— PEXMM MOBBIIEHHO! TOTOBHOCTH — NPU YXYILIEHUH MTPOM3BOACT-
BeHHOM, pamualuoOHHOMH, XUMUYecKoH, 6MoNIornYeckol, ceiicMUYecKoit 1
TMAPOMETEOPOIOTHYECKON OBCTAHOBKH, YIpo3e pa3Bs3bIBAHMS BOWHBI;

— YPE3BBIYANHBIA PEXUM — HAYMHAETCS C MOMEHTA OOBSBICHHUS CO-
CTOSHHS BOMHbI, HAKTUIECKOTO HAYANA BOEHHBIX ACHCTBHI WK BBEIEeHUS
IIpesunentom P® BoeHHoOro monoxenus Ha tepputopuu PO wnn ornesns-
HBIX € MECTHOCTSX.

Ha ¢enepansHoM yposre pykosoncrso 'O OCYLUECTBJISIET NIPABUTEb-
ctBo P®, B (esepanbHBIX opraHax MCIOMHHTENBHOM BJIACTU U OpraHH3a-
UHAX YNPAaBIEHHE TPaXOAHCKOH OOGOPOHOH BO3NOXEHO Ha MX
PYKOBOIMTENEH, ABIAIOIIMXCS 110 JODKHOCTH HavaibHUKaMyu [O yKa3aH-
HBIX OpraHoB W opranusauuit. Ha tepputopusx cy6sektos P® u MYHHULIM-
NaJIbHbIX 06pasosaHuil pykoBoacTBo 'O OCYIECTBASIOT COOTBETCTBEHHO
[71aBbl OPraHOB MCTIOJIHUTEBHON BIACTH CyOBeKTOB PM U pykoBomuTenm
OPTraHOB MECTHOTO CAMOYNPABJIEHHUS, KOTOPBIE 110 JOIXKHOCTU OIHOBpPEMEH-
HO ABJAIOTCS HavanbHUKamu ['O. Bee HavanbHuku M pykoBomuten 'O
HECYT NEPCOHANBHYIO OTBETCTBEHHOCTh 3d OPraHMU3aLMIO U MpoBeIeHHE
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— ¢opMaIH30BaHHBIH OJIAHK pacyera ymep6a npu YC;

— pPEeXMMBI PAIMAIIHOHHON 3ALUMTHL.

BaxxHoit 3anayeil mraba IO smiseTcs OOy4eHHe U [IOATOTOBKA MEPCOo-
Hana x peiicrsusaM B UC. Tlponecc 06ydeHus ABIACTCH MHOTOYPOBHEBBIM.
OH BKIIOYaeT B ce6sl BBOAHEIA MHCTPYKTAX, TeKylIMif MHCTPYKTaX, O3HA-
KOMJICHHE C XapaKTepHCTUKaMK U Criocobamu obpaiueHns ¢ HHIMBHAYaib-
HEIMA W KOJUIEKTHBHBIMM CPEICTBaMM 3AlIMTHL, MPOBEIEHNE y4eOHBIX
TpEBOT M T. k.

Mo mpueMe Ha paboTy NMPOBOAUTCH BBOJHBINI MHCTPYKTaX, U 4ero
rta6oM 'O o6pexTa paspabaTeiBaeTCs CIELHaNIbHOE nocobue (MHCTPYKLMSA
BBOJHOTO MHCTPYKTaxa). O3HAKOMJICHME ¥ M3YICHHE MHCTPYKLMM pabo-
YUMM U CIYXAI[MMHU MOXET MPOBOAUTHCA HEMocpeACTBEHHO B Toapasie-
JIeHMM B TEYCHME MEepBOM Heenu Iocie Tpynoycrpojictea. PykoBoIUTeNH
OTHENbHBIX CIYX0 M MOApa3eNeHUM TIPOXOIAT obyuenne B wrabe 'O
06bexTa. IToBTOpHBIE HHCTPYKTAXH C paGoYMMH ¥ CITYXKAIUMH IPOBONATCH
110 MpABWIAM M B CPOKH, YCTAHOBJICHHDIC UL HHCTPYKTaXel MO TEXHUKE
6e30IMacHOCTH.

11.3. OPTAHMA3ALIAA 3AINUTHI K XW3HEOBECTIEYEH!S HACEJEHHA
B YPE3BBMUANHBIX CUTYAITUAX

OIHMM 13 OCHOBHBIX CIIOCOGOB 3alIIUTBI HACEICHMA B YC MHMpHOro u
BOEHHOTO BpEMEHM SBJISIOTCS 3ALUMTHBIC coopyxenuss T'O: ybexuma u
NPOTHBOPAIUAIIMOHHBIE YKPBITHS (KOJUIEKTUBHBIE CPENCTBA 3ALMTEI).

V6eRHma 3alIALIAIOT JIOAEH OT OpYXHs MaccoBOTO nopaxenus. K
KOHCTPYKLIMH YOEXHIIL ¥ UX Pa3MELICHUIO NpeabsBIAIOTCS Pl TpeOOBaHMI:

— orpaxnaioume KOHCTPYKIHH yGexXuIL JOJDKHB! GBITh TPOYHBIMU U
obeciieyuBaTh ociabieHne HOHM3UPYIOLINX ¥ IPYIUX BHIOB M3JIyUYEHUHt 10
JOIyCTMMOTO YPOBHS, a TaKke obecreyupaTh 3alIMTY OT NpOrpesa IpH
[oXapax;

— ybexwuila clelyeT pasMellarb B MaKCUMAIbHOM GIM30CTH OT MECT
npeGbIBaHus Jionei, NX BMECTHMOCTD 3aBUCUT OT IUIOTHOCTH 3aCEJICHHUA
paccMaTpiBaeMoil TEPPHTOPUHM,

— yOexwuira obopynyioTca B 3arTy0IeHHOM YacTH 3aHui (BCTPOEHHBIE
y6exu1La) UM pacrosiaraiorcsi BHE 3gaHui (OTAENbHO CTOSHINE yGexuIa).
Mon yoexwuia MoryT TIpUCIIOCabIMBaTbCA MOABATIBL, TOHHEH, [MOJ3¢MHHIE
BBIpaGOTKY (1AXTHI, PYIHWKY) M T. IL

o 3alIMTHBIM CBOMcTBaM yOexuula MOApasiesaloTcs Ha KJIaccHl B
3ABMCHMOCTH OT PacyeTHOH BeTMYMHBI JaBICHNA yrapHoit BonHbl 5B, oT
oc/aGlieHusi paiMaliOHHOTO BO3CHCTBUS U CITOCOOHOCTH 3allMIIaTh OT
B3pHIBOB OOBIMHBIX GOETIPUIIACOB (cHapsagos, aBuabomo).

TunoBoe y6exHille COCTOMT M3 OCHOBHOTO MMOMeLIEHUA, IUTI030BBIX
Kamep, UIBTPOBEHTIISLIMOHHOH KaMepel 1 CaHMTApHOro y3ia, ROKHO
HMeTh HEe MEHee JIByX BXOIOB 1 aBapUiiHEIA BBIXOJ, KOTOpbIe 060OpYAYIOTCS
3aLIMTHO-TEPMETUYECKUMH IBEPIMH. JIOTIOHUTENBHO B 3aBUCHMOCTH OT
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BMECTUMOCTH U IPYTUX ($aKTOpPoB Y6eXUIIa MOXHO obopynoBars momerie-
HHAMH I pa3MelleHUsT TU3CIBHOL SNEKTPOCTAaHUHMH, TaMGypaMHU-LLTIO-
3aMH, MEIULIMHCKOM KOMHATOH U T. 11,

B ybexumax npumensiorcs GHIBTPOBEHTHIA M OH HBIE YCTaHOBKHU C
SJIEKTPUYECKHM H (WIH) PYYHBIM TIPHBOZIOM, B KOTOPBIX HAPYXHbIH BO3LyX
OYHIIACTCS. OT PATHOAKTHBHBIX M OTPABJISIONIMX BEILeCTB, 6aKTePHATBHEIX
CPEACTB U MoJaeTcs B yGexuile. DHIBTPOBEHTIIAMOHHAS YCTaHOBKa
MOXeT paboTaTh B IByX pexXumax — B PEXMME YUCTOM BEHTUIIALINM (BO3IyX
OYHMILACTCH TOJIBKO OT NBUIM B IIPOTHBOMBUIBHELX bunbTpax) u B pexume
duwisTpoBeHTHIA LUK (BO3myX oumIaercs or OTPABJIAIOLIMX BELIECTB, 6aK-
TEPHAIBHBIX CPEACTB M PATHOAKTHBHOM MUY B quIprax-nomomremx).

Y6exuma obopynyiores cucTeMamy BONOCHAGXeHuUsl, KaHAIU3ALUH,
OTOIUICHUSI M OCBEILEHHS, CPENCTBAMM CBS3U. B OCHOBHOM ITOMEIICHHH
AOIXHBI GbITh OGOPYHOBaHBI Mecta mis cuneHus u nexaHusa. Kaxmgoe
YOeXHILE OCHAIaeTCss KOMIUIEKCOM CPCICTB 11 BEAECHUA pa3BeOK¥ Ha
33pAKEHHOW MECTHOCTH, HEOGXOMUMEBIM MHBEHTapeM, BKIIOYas aBapHii-
HBI{, CPENICTBAMM aBAPHIiHOTO OCBELUECHHUS.

IIpoTrnBopanumaunonmsie YKPLITHA 3AIUMIIAIOT JIOAEH OT PAAMOAKTUBHO-
TO 3apaXeHUs ¥ CBETOBOIO U3NTY4eHMs, OCHabIsIoT BO3JEHCTBHE ylapHOIii
BOJIHBL M TIPOHMKaIOWIei pamuanuu SIB. OGopynyoTcss oHH 0BBIYHO B
TIOIBANBHBIX WIM HA3€MHBIX 3TAXAX 30AHUH U coopyxennii. Haubosnee
TIPUTOLHBI VTSl IPOTHBOPANMALMOHHBIX YKDBITHIA BHYTPEHHHE MOMELIEHHS
KaMEHHBIX 3[aHUI C KaNMTANBHBIMU CTEHAMU U He6OoMBIION IoAansIo
ITPOEMOB.

3naHus U coopyxeHus T10-Pa3HOMY OCJIAGJISIOT NIPOHHMKAIOILYIO paH-
alHIO: TIOMEIICHHS TIEPBOTO 3TAXA AEPEBAHHBIX 30aHui OCnabsAIT ee B
2...3 pasa, nomenieHus TIEPBOTO 3TaXa KAMEHHBIX 31aHuii B 10 pas, CPeIHss
HacTb IOBANIa MHOTOITAXHOTO KAMEHHOTO 3NAHUS B 500...1000 pas.

CHU3 npenxasnayens: aa 3ammrer or HONafaHusA BHYTPh OpraHu3Ma,
Ha KOXHBIE IIOKPOBBI U ONEXY PATHOAKTHBHEX 1 OTPABJISIOIINX BEIECTB,
GakTepHanbHbIX cpencts. OHU Aensarcs Ha CU3 opraHoOB ABIXaHMS M KOXH.
K HuM otHocsTCs Takke MHINBUNYATBHBIA TIPOTUBOXUMHUYECKHMH NAKET U
anTeyka MHAMBUAYANbHAS.

K cpedcmsam 3auume 0p2aHO6 ObiXAHUA OTHOCSTCS MPOTUBOTA3bl U
PECTUPATOPBI, a TaKXe NPOCTEHIIME CPEACTBA — IIPOTHBOIBLUTBHAS TKaHe-
Bas Macka M BaTHO-MapieBasi MoOBSI3KA. OCHOBHBIM CPENCTBOM 3aIUUTHI
ABJIAETCS MpoTHBoras. OH NpeaHasHauyeH mis SAIUMTHL OPTAaHOB JBIXaHUS,
JIMLA U T11a3 YeJIOBEKA OT BO3AeHCTBUS OTPABNSAIOLIMX BELLECTB B BUJE Mapa,
PAlIMOAKTHBHBIX BELIECTB, GOIE3HETBOPHBIX MHKpOGOB M TOKCHHOB.

[lo npuHuMny neitctaus MMPOTUBOTA3k! [TOOPA3NEIAIOTCS Ha dunprpy-
fowe u usomupyowne. Usonupyroummit NPOTUBOra3, UMEIOIUNA TTOJIHO-
CTBbIO aBTOHOMHOE YCTPOHCTBO, obecreympaer 3aLUUTY OT BCEX OMACHBIX
BELLIECTB B JII06OM KoHUeHTpauuu. OnHako OTPAHHUYEHHOCTh 3ar1aca Kuc-
JIOpONa, TPOMO3AKOCTD, CIOXHOCTB KOHCTPYKIIMH OrpaHUYMBAIOT €ro Hc-
Ifonb3oBanne. Haubonpinee PacripocTpaHeHue Moydiwm GpubTpyolme
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TIDOTHBOraskl, B KOTOPLIX ABIXAHUE YENOBEKA OGECIIEYHBAETCS 33 CYeT
HapyXHOro BO3NyXa, MPEABAPUTELHO OYUILAEMOTO B [IPOTHBOTA3HOMN KO-
pobke.

IporusonsureBoit pecrpatop NPUMEHSETCA U 3alUUTHl OPraHOB
AbIXaHUS OT NMbUIeH. OH MOXET GHITh MCHONB30OBAH IPH AEHCTBHSAX B OYAre
6aKTEPUONOrUYECKOrO MOPAXEHNS! IS 3AIUTEL OT GaKkTepHaNBHBIX a3po-
3oseit. Pecriuparop npexncrasiser coboii dunpTpyIomyio IoJIyMacky, cHab-
KECHHYIO NBYMs BIBIXaTE/IbHBIMM KJIAIlAHAMH, ONHHM BBIIBIXaTEIbHEIM
KJIA[IAHOM C NPEIOXPAHMTEIBHBIM KPAHOM, OrOJIOBBEM, COCTOSIIMM M3
SNIACTHYHBIX K HEPACTATUBAIOILMXCS TECEMOK M HOCOBBIM 33KHMOM.

ITpotuBONBUIbHAS TKaHEBAss MACKa COCTOMT M3 KOpITyca ¥ KpeIUvIeHMS.
Kopnyc nemaerca u3 yeThIpex-mati cioes Tkaum. s Bepxuero cnos
NpHUronHa 653k, ITANENEHOE TOIOTHO, TPUKOTAX; JISI BHYTPEHHUX CJIOEB —
¢nanens, xomyarobymMaxkHas Wik HIEPCTAHAS! TKAHb C HAYECOM.

BarHo-MapieBy1o NMOBA3KY U3rOTABIHBAIOT U3 KycKa Mapiy pasMepoM
100 x 50 cm. Ha ero CEPCANHY HaKIANbIBAETCA CJIOH BaThHl pasMEpoM
30 x20 cM ¥ TommmHOM 1...2 CM, Mapiio ¢ O6eHX UIMHHBIX CTOPOH
3aru6alor, 3akpeiBas Baty. KoHirsl MapJM HaJpesaloT Tak, YTodbl 06pa3o-
BTHCH ABE Maphl 3aBA30K.

IIpu OTCYTCTBHM Macku ¥ MOBSI3KHM MOXHO HCHONB30BaTh Haubosee
TIPOCTRI€ CPEACTBA: TKAHb, CIIOXEHHYIO B HECKONBKO CIIOEB, TIOJIOTEHIIE,
mapd, mIaToK u T. Im.

Mo npuHLMIY 3aIUTHOrO AEHCTBHS cpedcmea 3auumuy: Koxcu TIofpas-
HeJIA10TCS Ha M30NUpylolme i GuirTpylomue. K uzonupyowunm cpelcTBaM
3LIMTBL KOXH OTHOCATCS OOIUEBOMCKOBOMN 3aLMTHBIA KOMILTEKT M CITEIIH-
UTbHAS 3ALUMTHAA OHEXNA, U3TOTABIMBAEMAs M3 BO3NYXOHETPOHULIAEMBIX
Marepuanos. OuiabTpyIoIKe CpeACTBA 3AIUTHl KOXH H3TOTORISIOT B BUJIE
I0M4aTO6YMaXXHOrO OGMYHAMPOBAHUSA U Gebsl, NPONMUTAHHBIX CHELHATb-
"IBIMA XMMUYECKMMH BELIECTBAMM, TOTIONIAIOIMMH U HEHTPATH3YIOMMHU
T1apsl OB. PWIbTPYIOIMMH CpencTBAMU 3aIMTEI KOXH MOXET CTaTh o6~
1as1 onexna u Genbe, ecM UX NPOIUTATh, HAPHMED MBUTBHO-MAC/ISTHOMN
IMYJIECHEN.

JL1s1 3aIUTBI KOXHBIX IIOKPOBOB OT PanHoaKTUBHOM TTBUTH M GUOJTOTH -
{ECKMX CPEICTB MOXHO HCHOJIB30BaTh M MOAPYYHBIE CpPecTBA. O6BIYHAS
1aKNIKa ¥ Tl U3 XITOPBHHMWIA WM NPOPE3MHEHHOM TKAHM, MATBTO U3
[pana, rpyboro CykHa WM KOXH XOpOLUO 3alliALIAIOT OT panvoaKTUBHOMN
IbUTH M 6aKTEpUANBHBIX cpeAcTB. IS 3aIHMThI HOT MOXHO HCNONB30BaTh
JE3UHOBLIE CAIIOTH, ISl 3ALLMTEI PYK — PE3MHOBBIE WM KOXAHbIE nepyar-
M, 6pE3EHTOBHBIE PYKABUIIBL.

OnHako He Beerna KowtekTusHble 1 CU3 MOTYT 06€eCIIeYnBaTh CTONpO-
(CHTHYIO 3aUIMTY ME€PCOHANTA W HACENEHUS B YCHOBHMAX Ype3BBIYAMHBIX
HTyauuii. B atux cinyvasx oyeHbp BaxHbIM SBISETCSH 6bIcTpOE U yMesoe
'Ka3aHHME MepBOH MOMOIUY MOCTPaiaBILNM.

ITepBas momomp — 3T0 KOMILTEKC MEPONPUATHUH, HAIpaBJIeHHBIX Ha
OCCTAHOBJICHHE WM COXpaHEHME XM3HM M 3MO0pOBbSl IOCTPANABILEro,
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OCYLIECTB/IIEMbIX HE MEAULIMHCKUMHU paboTHMKaMH (B3aMMOTIOMOLIb) WITH
caMuM TIOCTpajaBIIMM (caMonomollb). OCHOBHBIM YCIOBHEM yCIIeXa npH
OKa3aHMH TIEPBOI IIOMOILY SIBISETCS CPOYHOCTD €€ OKa3aHWd, SHAHU H
yMeHMe OKa3bIBaloLIEro MepBYyIo OMOILb.

Tpexme yeM MPUCTYIIUTb K OKa3aHUIO nepBO# MEIMLIMHCKON TTOMOLIM,
HeOGXONMMO YCTPAHUTDh BO3LEHCTBME HA OPraHM3M MOBPEXIAIOIMX dax-
TOpOB (BBIBECTH ITOCTPAJABIIEro U3 3apaXeHHo# arMocdepbl, 0CBOOOINTD
OT JHCTBHS MEKTPUYECKOTO TOKA, MOTACHTh TOPSIIYIO ONEXKIY M Ip.) U
OLIEHHTh COCTOSIHME Moctpajasiero. [lanee HeoOXOMUMO OMNPEICIUTh Xa-
paKTep M TSKECTh MONYYEeHHOH TPABMBI, BBIIIOJHATEL MepOonpUATHd IO
CrIaceHMIO MOCTpajaBiIero (BOCCTaHOBUTH MPOXOAMMOCTD JBIXaTENbHBIX
TyTeif, MPOBECTH MCKYCCTBEHHOE IBIXaHHE, HAapyXHBI Maccax cepana,
OCTAaHOBUTH KpOBOTeUeHUe, UMMOGWIM30BaTh MECTO IEpE/IoMa, HAJIOXHUTD
TOBA3KY M T. I.). B nanbHeiilieM 10 NPUOBITHSA MEMULIMHCKOrO paGoTHHMKa
HEoOXOMMMO TIOIIEPXUBAaTh OCHOBHBIE XN3HCHHBIC dbyHKUIUYU OpraHu3Ma
nocTpazasiuero. [Ipy Heo6XOAUMOCTH IIPHHSTH MEPHI 1L TpPaHCTIOPTHPOB-
KM TTOCTpaJaBILEero B Gikatiiee JiedeOHOE yIpeXICHHE.

JIna MpaBWIbHOM OpraHM3alMi OKa3aHWsd repBoil MOMOLIA AOJDKHBI
BBITIOJIHATECS CIEAYIOLLME YCIIOBHS:

—  HA KAXIOM IPeNPHUATHH, B IIEXE, YYACTKE, OTACTBHBIX MOMELICHUIX
M T. [l B CIEHMATHHO OTBEIEHHBIX MECTaX HOJDKHBI HAXONUTBCH ANTEHKH
WIM CYMKH TepBoil momouu. B Kaxmoi CMEHE HOJDKHBL OBITh BBLIEJICHE!
JIMLA, OTBETCTBEHHBIE 33 MCIIPABHOE COCTOSTHUC npHUcrocobnIeHui ¥ CPEACTE
[UTSE OKA3aHMsl NepBOii IIOMOIIM U 32 CHCTEMATUYECKOE UX TTOTOJTHEHHUE TIC
Mepe PAacXOfIOBaHMsl MIIM UCTEYEHMs] CPOKOB XPAHEHHU. Ha 31HX Xe JdL
JOJDKHA BO3JIAraThCsl OTBETCTBEHHOCTH 33 MEpenayy amTedexk M CYMOK (¢
OTMETKOil B CIIelIMAJIbHOM XYpHAJIE,

— PYKOBOIUTEJIb Jie4e6HO-TPOPUIAKTUIECKOTO YIPEXICHA, obciy:
KUBAIOLLETO IaHHOE NPEANpUATHE, JOJDKEH OpraHu30BaTh CTpOTHIA €XETOx;:
HBII KOHTPOJIb 33 PABWIBHOCTBIO IPUMEHEHUS TIPABIIT OKA3AHMS mepBoi
[TOMOIIIH, A TAKXKE 32 COCTOSTHHEM U CBOEBPEMEHHDIM ITOTIOTTHECHHEM amnreyel
¥ CyMOK HEOOXOIMMBIMH MPHCIIOCOBICHUAMMU ¥ CPEICTBAMM JUTS OKa3aHH:
TOMOLY;

— [OMOILb TIOCTPAJABIIEMY, OKa3biBaeMasi He MEANLIMHCKAMH pabot
HMKAaMM, He JHOJDKHA 3aMEHSATh TIOMOIIN CO CTOPOHAI MEIUITMHCKOro Tep
COHANA U TOJDKHA OKa3bIBaThCsl JIMIIB 10 MPUOBITHS Bpava, 3Ta NOMOIL
JOJXHA OTPAHMYMBATBHCS CTPOTO OMNPEENCHHBIMU BUAAMU (MeponpHUATH
10 OXMBJIEHMIO TIPU «MHMMOM» CMEPTH, BPEMEHHAsl OCTAHOBKA KPOBOTE
qeHMs, NepeBsi3Ka paHbl, OXOra WM OOMOpPOXEHHs, UMMOOUIU3ALU
nepesioMa, MEPEHOCKa U MepeBo3Ka MOCTPaAABILETO).

ITepsas nomowp npu panenusx. PaHpl MOTYT ObITh pe3aHble, KOJOTBI¢
py6nieHble, YIIHOIEHHbIE, OTHECTPENbHBIC, [IOBEPXHOCTHbIE ¥ TITyOOKM!
TIPOHUKAIOLIME ¥ HE TIPOHUKAIONINE, CIIETIBIE ¥ CKBOSHBIC. TIpoHuKaroUIM
paHeHMAMH Ha3bIBAIOTCS TaKue, MPU KOTOPBIX KaHal paHbl IPOHHKAET
TIOJIOCTh Yepena, TPYAHOH KIeTKH, XHBOTa U CyCTABOB. Bcesikas paHa JIerk
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MOXET 3aIpsIsHUTECS MUKPOGaMH, HAXONSIMMMCS HA PAHALLEM npenMere,
Ha KOXe€ IMOCTPaAaBIIIero  T. II.

Ilpn oxasaHuu mepBoil oMoy IIPDH paHEHUSX HEOOXOMMMO CTporo
cobIToNaTh OCHOBHBIE NIPaBUIA;

— OKAa3BIBAIOIHI OMOLUB TOJLKEH MTPEABAPUTEHHO BHIMBITh PYKM WM
CMasarth Nalblibl HacToWkoi#l woma. Ilpukacarecd K camoii paHe naxe
BBIMBITBIMU PYKaMH HENb3d;

— HEJIb3S NIPOMBIBATh PaHY BOAOW WM JIEKAPCTBEHHBIM BELIECTBOM,
3aChINATh MOPOLIKOM M CMa3biBaTh Ma3sIMH, TaK KaK 3TO NpensTCTBYET ee
SaXUBIEHUIO, CIIOCOOCTBYET 3aHECEHUIO B Hee IPSI3M C ITOBEPXHOCTH KOXH
Y BBI3BIBAET HATHOECHHUE;

— HeNb3s YOUpaTh U3 PaHBI IECOK U APYTHE NpenIMeTBI, TaK KaK YIUTUTh
BCE, YTO 3aIpA3HAET paHy, HeBO3MOXHO. HyXHO ocTOpOXHO CHATH Ips3b
BOKPYT paHbl, OYHLIAS KOXY OT €€ KPaeB Hapyxy;

— OYMIUEHHBIA YYacTOK nepel HAaHECEHMeM MOBSI3KM HeOoBXOMUMO
CMa3aTh HACTOMKON HOAa;

— HEJIb3M YOAIATh U3 PaHbI CIYCTKU KPOBH, TAK KAaK 5TO MOXET BHI3BATh
CHJIbBHOE KPOBOTEYEHHE;

~— HEJIb35 3aMaTRIBaTh PaHy H30MALMOHHON JIEHTOH WIH HAK/IAIsIBaTh
Ha paHy NayTHHY.

IMocnenoBaresHOCTD OKa3aHUS TTOMOLIM cleaymouas:

— JIIOOBIM IOCTYITHBIM CITOCOGOM (HAMOXEHHEM XTIyTa, XIryTa-3aKpyT-
KW, NAaBAHICH MOBA3KM, MATBLEBBIM MPUXATHEM KPOBOTOYAIIETO cocyna)
HEOOXOMMMO OCTAHOBHTb KPOBOTEYEHHE,

— H30JIMPOBATh PaHy OT OKPYXaloleil cpearl IpH ITOMOILHN acerTHYe-
CKOH MOBS3KM, HAaXOMSLIEHCA B MHAMBUIYATBHOM MEpPEeBA30YHOM IIaKeTe.
Eciu vHIMBHIYaspHOTO MaKeTa HeT, TO UIs MEPEBA3IKU MOXKHO MCITONB30-
BAaTb YHUCTBI HOCOBOM ILIATOK, YMCTYIO TKAHb M T. i. HaxiambiaTh BaTy
HEMMOCPENCTBEHHO HA paHy HENb3, _

Ilepsasn nomows npu kposomeuenuu. KpoBoreueHus, npy KOTOpeIX KPOBb
3BITEKACT U3 PaHBl UM ECTECTBEHHBIX OTBEPCTUl Tea HAPYXY, IPUHATO
1a3bIBaTh HAPYXHBIMH. KpOBOTEUEHHSI, IPH KOTOPHIX KPOBb CKATLTHBAETCS
3 NIOJIOCTAX TeNa, HAa3bIBAIOTCH BHYTPEHHUMM.

B 3aBMCHMOCTH OT MHTEHCHBHOCTH M BMIA KPOBOTEYEHHUS €r0 MOXHO
)CTAHOBHUTbH OMHUM M3 CJIEAYIOHIUX CIIOCOOOB:

— HaJloOXeHMe naBsiiedl nopsasku. ng aroro Heob6xomMMmo 3aKpHITh
{POBOTOYAILYI0 paHy MEPEBSA30YHBIM MATEPHATIOM, CIIOXEHHBIM B KOMOYEK,
1 IPUIAaBUTh CBEPXY, HE KacasCh NajiblaMu caMoii paHsl. B Takom mojo-
KCHHMH, HE OTMyCKas MnajubleB, AepxaTb 4—5 MuH. Ecium kpoBoreuenwue
)CTAHOBHTCH, TO, HE CHUMAsT HAIOXXEHHOTO MaTepUala, OBEPX HETO HAIO-
KHTDb €lle ORHY NOAYLIEYKY M3 IPYIoro MmaKeTa MM KycOK BaThl M 3a6MH-
'OBaTb PAaHEHOE MECTO C HeDONBIIUM HaXKUMOM. HaloXeHHAs TaKuM
1€TOOM NOBA3KA CAABJIMBAET KPOBEHOCHBII COCYM, MU KPOBOTEYEHHUE ObIC-
‘PO OCTAHABIUBAETCS;

— NpH CHIBHOM KPOBOTEYEHHUH, €CIIM €r0 HEBO3MOXHO OCTAHOBUTH
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NaBslleil MOBS3KOM, CIENyeT CIABUTh KPOBEHOCHBIE COCYMbI, MUTAIOLINE
paHeHyl0 00J1acThb, NaIbLUAMH, XIYTOM-3aKpPYTKOi, MO0 COTHYTb KOHEY-
HOCTHM B CyCTaBaXx.

OCHOBHBIM CITOCOGOM OCTAHOBKH KPOBOTEYEHHsI KOHEYHOCTEH! SBIACT-
csl HATOXeHHe Xryra (Kryra-3akpyTkH). [Ipy oTCyTCTBHM CTAHAAPTHOTO, B
KayecTBe KIyTa Jy4llie BCEro MCIIOIb30BaTh KaKy10-I100 yIpyryio pacts-
[MBAIOLLYIOCH TKaHb, PE3MHOBYIO TPYOKY, MOATSXKH M T. IL XKryr Hakia-
Ib{BAIOT BBILIE MECTAa KPOBOTEYEHHs, MO BO3MOXHOCTH OmiXe K paHe.
MecTo, Ha KOTOPOE HAKJIAIbIBAIOT XKIYT, B LEJAX MPEAOTBPAIICHHUA 3al1EM-
JIEHHS KOXM, JO/DKHO GBITh NPeABAPUTEIHHO 00EPHYTO yeM-JIN00 MATKUM,
HanpuMep HECKOJBKUMHM ClOAMM OMHTa WIM KYCKOM Mapin. MoxHo
HAKJTAIbIBATb XIYT TOBEPX pykaBa Wiu 6prok. Tlocne HaTOXEHHUs XIyra B
06s13aTeIbHOM TIOPSNIKE OTMEYAloT BpEMsi €ro HAJIOXEHWs, TaK KaK IpH
JUTMTEIbHOM 06eCKpOBIMBAHUH MOXET MPOU30UTH OMEPTBICHHE KOHEUHO-
ci. JU1st B3poCHbIX JIIOZIEH B JIETHEe BpeMsl XIyT MOXeET 6LITh HAJIOXKEH Ha
Bpems He Gojiee 2 4, B 3uMHee — He bonee 1 4. ieraM XTYT HaK/IaablBaeTcs
Ha BpeMs COOTBETCTBEHHO He Gonee 1 4 U 0,54

Ilepsas nomowsb npu nepesomax, 8bleuxax, yuubax u pacmanCceHuu ces30K.
[TepenoMbl MOTYT GBITH MTONHBIMH, PH KOTOPBIX HaGo1aeTcs HapylIeHHe
LIeJIOCTHOCTH KOCTM BO BCIO €€ TONLIMHY, U HEMNOJHBIMH, MPH KOTOPBIX
Ha6JTI0NAI0TCs OTAENBHbBIE TPELMHBI 1 HaToMbl. [Ipy nepenomax mocTpa-
AABLINH UCTIBITHIBAET OCTPYIO GOMb, PE3KO YCHIMBAIOWIYIOCS MPH MOTBITKE
U3MEHUTD ITOJIOXKEHUE MTOBPEXIECHHOMW YacTH Teja.

B ciyyae TIOBPEX/IEHHUS B MECTE MEPETIOMA KOXHOTO IOKpOBA [EPEIOM
Ha3bIBAETCH OTKPHITHIM. [1pU OTKPBITOM NEPEIOME B paHY MOTYT NPOHUKATE
MUKpPOObI, BbI3bIBAsi THOWHOE BOCTIATIEHHE KOCTH.

T1aBHBIM MOMEHTOM B OKa3aHHM MEpBOM IMOMOIUM IPH OTKPHITOM
nepesioMe (MOC/e OCTAHOBKM KPOBOTEUEHMSI M HAIOXCHHUA CTEpUJIBHOH
[IOBSI3KM), TAK ¥ TIPU 32KPHITOM — SIBJIAETC. HMMOOMIH3ALNS (co3manue
[10KOSI) TOBPEXAEHHON - KOHeYHOCTH. MIMMoOMIM3aUMs Mpy nepeioMar
IPOU3BOAMTCS C MOMOLLBIO CTAHNAPTHBIX WM TOAPYYHbIX (MMITPOBU3UPO-
BaHHBIX) WKH. [ToapyYyHBIMM MaTepuanaMH, MCIONb3yeMbIMU B KAIECTBC
ILIH, MOTYT ObITh MAIKHU, JOCKH, TMHENKH, KYCKH danepst ¥ T. 1. nHe
JIOJXHA COOTBETCTBOBATH MOBPEXIEHHOH KOHEYHOCTH H obs3aTeNnbHO 3a-
dUKCUpOBaTh HE MeHee JBYX CYCTAaBOB, PACIONOXEHHBIX BBIIIE W HHUX
MOBPEXAEHMS, A MPU TNepeioMax Iueya U degpa — He MeHee 3 cycTaBoB.

Okazanue nepsoil nomowu npu oxcozax. OXory MOAPA3AEILIIOT Ha Tep
MUYECKUE — BO3IHMKAIOIIME TTOf IEHCTBMEM BHICOKOM TEeMIIEpaTyphbi (OrOHb
map, ropsuMe MpeIMeTs M BEUIECTBA) M XMMUYECKUE — OT BO3AEHCTBU!
XMMHMYECKUX BEILECTB (KMCIIOTHI, IETOUH).

[Ipy okaszaHWyM NOMOLIM IIOCTPAfaBLIEMY .HEJB3sl KACATBCA DYKaml
0BOXXEHHDBIX YYaCTKOB KOXH WIN CMasbiBaTb UX MA3fMHU, XUpaMu, Mac
JlaMU, Ba3eJIMHOM, TIPUCHINATD IUTHEBOM CONOH, KPaXMATIOM M T. II. Henss
BCKPbIBATh My3bIPH, YAQISATH MPHCTABLIYIO K 0OOXCKEHHOMY MECTY MACTHKY
kaHU OB WIM Apyrke CMOJMCTBIE BELIECTBA, TAK KaK, yAALid UX, JETK
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MOXHO COAPATh OGOXCKEHHYIO KOXY M TEM CaMBbIM CO31aTh 6aronpusTHeIE
YCJIOBHS IJIS1 3apAXEHUS PaHEHL.

OBOoXKEHHOE MECTO CIENYET CMOYMTD 5...10 %-HbIM PacTBOPOM Map-
FAHUOBKH WIM pacTBOpoM ¢pypauwivHa. O4eHb XOpOMIO CMOYUTE OBOX-
KEHHOE MECTO CBEXENPUTOTOBNICHHBIM 5 %-HBIM PacTBOPOM TaHMHA,
TIDUMEHAA UL 3TOrO CJIOXEHHBI B HECKONBKO pa3 GMHT, Mapilio WIH
YHUCTBIM TUIATOK. BTy 06paboTKy pacTBOPOM TAHHHA HEOOXOMHMO nponoi-
KaTb N0 TeX TOp, [0KA NMOBPEXIEHHBIN yYaCTOK KOXU HE CTAHET KOPHYHe-
BBIM.

Onexny 1 06yBb ¢ 060XOKEHHOTO MecTa HEOOXOIHUMO OCTOPOXHO CHATb,
paspesasi HOXHUUAMH. Eciu KycKu ofiexIsl MpwMImmg K 060XCKEHHOMY
Y4acTKy, TO IIOBEPX HUX CIEAYeT HAIOXUTh CTEPIIBHYIO MOBA3KY U Harpa-
BUTb MOCTpanaBlIero B ieyeGHoe yupexnenue. ITpH Taxensx u OOLLIMPHEIX
OXorax MOCTPafaBIIEro Heo6X0AMMO 3aBEPHYTh B YHCTYIO TIPOCTHIHIO MIIH
TKaHb, HE pPa3feBas €ro, YKPbITh IIOTEIUIee, HATIOUTh TEILTBIM Ya€M U CO3aTh
MOKOH N0 MpuGhITHsA Bpaya. OGOXXKEHHOE JUIO HEOBXOMUMO 3aKpHITh
CTEPHJIBHOM Mapieii.

Ilpy xuMUYECKUX oXorax BaXHO KAK MOXHO CKOpee YMEHBIIUTh
KOHUEHTPALIMIO XHMHYECKOTO BEIECTBA ¥ BpeMsI ero aeiicTsusl. [Ipy oxorax
KHCJIOTaMH (CEpHOM, COJITHOM, a30THOM, hochopHOIl 1 T. I1.) IPOMBIBAIOT
OXKOT GOJIBIIMM KOJIMYECTBOM BOIBI, 3aTeM 5 %-HbIM pacTBOpoM AUKapGo-
Hara HaTpus Wik 10 9%-HbIM pacTBOpOM Kap6oHATa AMMOHMSI, 4 3aTeM CHOBA
BOIOM.

Ipu oxorax wenoyamu 0GONCKEHHOE MECTO TAIOKe [TPOMBIBAIOT 50J1b-
UIHM KOJIMYECTBOM BOJIBL, 3aTeM 3...6 %-HBIM pacTBOPOM YKCYCHOM KHUCIIOTHI
Wik 1...2 %-HbIM (110 06BEMY) PACTBOPOM COJSHOMH KHUCJIOTHI, ITOCJIE Yero
CHOBA IPOMBIBAIOT BOIOH.

Ocnoebt peanumayuu. PeanyMauneil HA3bIBAETCS KOMILTEKC TIepBoOYe-
PELHBIX MEPOTIPUSTHIA, IPOBOAUMBIX B II€PBbIE MUHYTHI IOC/IE HACTYTUIEHUS
KIMHKHYecKo! cMepTH. TTol KIMHHUYECKOH CMEPTHIO IOHMMAIOT COCTOSIHHIE
OpraHU3Ma, MpU KOTOPOM OTCYTCTBYIOT BHELIHHE IIPH3HAKHU XU3HHU (OTCYT-
STBHE€ CO3HAHWSA, Iy/bCa, ABIXaHUS, PACLIMPEHUE 3PAYKOB U OTCYTCTBHE X
J€aKIMHK Ha CBET), HO €llle COXpaHsAeTCs OOMEH BEILECTB B KIETKAX opra-
auama. IponomkurebHOCTD EpHOaA KITMHHUYECKOM CMepTH He 6oree 5 MUH,
TOCJIE HEero OpraHu3M MEPEXONUT B COCTOSHNE OGMONOTMYECKON CMEpPTH U
TO OXHUBJIEHHE HEBO3MOXHO.

IMocnenoBaTeIbBHOCTh peAHUMAIIMOHHbIX MEPONPUSITHI CIIemyIOIas:

— BOCCTaQHOBJICHHE NMPOXOAUMOCTH BEPXHHUX IBIXAaTENBHBIX MYTEi;

— MNPOBEAECHHE HCKYCCTBEHHON BEHTUJISIIMM JIETKUX CIIOCOOOM <«U30
)Ta B POT», «M30 PTa B HOC»;

— HCKYCCTBEHHOE NOJIepXaH1e KpOBOOOPAILIEHUsT [TYyTEM IIPOBEJEHHS
JAKPBITOrO Maccaxa cepala. :

OGecneueHne MPOXOAMMOCTH BEPXHUX [bIXATENBHBIX TyTei siBssieTcs
IEPBBIM HEOOXOAMMbIM JEHCTBUEM IIPM PEaHMMAUNM OpraHH3Ma. Tlpun
)ECCO3HATEILHOM COCTOSIHUM IIOCTPANABLIEro ¥ B MOJOXEHHH TeNa Jiexa
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HA CIMHE BEPXHHE [bIXaTeNbHble MyTH IIPAKTHYECKUd BCEIAa 3aKphIThl
3anaBIIMM s3bIKoM. KpoMe Toro, B NMOJOCTH pTa MOXET HAaXOAMTHCH
MHOpPOJHOE CONEPXMMOe (PBOTHBIE MAcCChi, COCKOJB3HYBIIME IMPOTE3H,
eCOK, WI, TpaBa, U T. A.). JIIsl BOCCTAHOBJICHNs! MIPOXOIMMOCTH BEPXHHUX
IBIXaTeNBHBIX IyTel MOCTpajaBIIero YKIANRBAIOT CIHHOM Ha TBEPAYIO
ITOBEPXHOCTD, 3aIIPOKUBIBAIOT TOJIOBY M POTOBYIO IOJIOCTh OYMILAIOT yKa-
3aTe/IbHBIM NaNblieM, 0GepHYTEIM GHMHTOM WIM HOCOBEIM IUIaTkoM. Ilocite
3TOTO OKA3bIBAIOLIMI TIOMOILb pacroiaraerca cGOKy OT roJIoBbI IIOCTPaaB-
11Iero, OXHY M3 PyK TOACOBBIBAET IIOJ L0 MOCTPAiaBIIETo, a JafOHbIO
IpYTo#i pyKH HAIABIMBAET Ha €ro Jo6, MaKCHMAILHO 3aMpPOKUJBIBAS €ro
rosioBy Hasall. [Ipu 3TOM KOpeHb SI3bIKa TOXHHUMAETCA U ocBo0OXIaeT BXOX
B rOpTaHb, a POT MOCTPANABLIETO OTKpbiBaercs. OKa3pIBAIOIMA MOMOIIB
HAKJIOHsIeTCs K JIMIY MOCTpajaBuiero, AeiaeT IMyGOKui BXOX OTKPHITHIM
PTOM, TOJHOCTBIO IUTOTHO OXBAaThIBaeT rybamu OTKPHITHIA POT HoOCTpanaB-
1LIEro W JeJIaeT SHEpTUYHEIA BBIIOX, C HEKOTOPBIM YCHIIHEM BIyBas BO3AYX
B ero por. g MpefoTBpallieHUs BHIXOAa BAYBAaEMOIo BO3NyXa 4Y€pe3 HOC
JIOCTPAJABIIEro OH 3aKPHIBAETCS IIEKOM WIM NAIbIIAMM PYK OKA3bIBAIOLICIO
[IOMOILb. 3aTeM clIerka OTCTPAHMBIUKMCH OT TOCTpajaBIIero (rojosa yaep-
XUBAeTCs B NIEPBOHAYATLHOM COCTOSHHM) HEOGXOAMMO NaTh BO3MOXHOCTD
OCYIIECTBUTBCS TACCUBHOMY BBIIOXY. KaK TOJIbKO IpyAHast KIIETKa OyCTHT-
C M TpPHMET MEepBOHAYAILHOE MOJIOXEHHE, IHKI CIIEAYeT MOBTOPHUTD. B
OIHY MHHYTY TIpOBOAAT okoixo 12 mmKkios. [IpexpalialoT HCKYCCTBEHHOE
JbIXaHHE TIOC/e BOCCTAHORIEHHUS Y IOCTPAJaBIIEro JOCTATOYHO ITyGOKOro
M PUTMHYHOTO CAMOCTOSATENBHOIO AbIXaHHSA.

TIpu OIHOBPEMEHHOM OTCYTCTBHH Y MIOCTPAJABUIErO AbIXaHUS U MYJIbCa
HA COHHO aPTEPHH TAPAUIENBHO HCKYCCTBEHHOMY JBIXaHHIO HEOOXOHMO
IIPOBOAMTB 3aKPHITHI Maccax cepaila. MeToa 3aKphITOro Maccaxa cepiua
OCHOBAH Ha CIABIMBAHUY cepilla MEXHy TpyIHMHOi U NMO3BOHOYHHKOM, B
pe3yJIbTaTe YEro yqaercs BHITOJKHYTh KPOBb B KPYMHBIE COCYABI H TEM
CAMBIM MCKYCCTBEHHO TTOIIEPXATh KpoBooOpalieH!e U GYHKIIMIO XHIHEH-
HO BaXHbIX OPTraHoB.

Jns mpoBeleHHs: HAapyXHOro Maccaxa cepilia NMOCTPalaBIIEro Hano
YIOXHTb Ha POBHOE XecTKoe ocHoBaHue. Huxakux BaIMKOB MO IUIEYH H
IEI0 TTOAKIAABIBATH HENb3s.

Eciiy noMollb OKA3biBaeT OAMH YEJIOBEK, OH pacronaraercsi COoKy o1
TIOCTPAJABIIEro ¥, HAKIOHMBLIMCH, JeNaeT XBA OBICTPHIX SHEPrUYHbIX
BIyBaHUsA (0 criocoby «430 pra B POT» WIH «H30 pTa B HOC»), 3aTeM
[OIHMMAETCS, OCTaBasCh HA TOH Xe CTOPOHE OT MOCTPalaBILero, JaAoHE
OIHOW PYKH KIANeT HAa HUXHIOK IMOJNOBMHY TPyAMHBI (OTCTYNMB Ha B
[aplia BBIIIE OT €6 HUXHETO Kpast), a NMAIbLUBI NpUNOTHUMaeT. JIafoHE
BTOpOIA PyKM OH KJIaJleT IoBEpX MEPBOM MoNepeK Wi BIOJIb U SHEPIHYHC
HaJaBIMBaeT, IOMOrasl HaKJIOHOM cBoero kopmyca. Pyku npu HalaBiuBa-
HHM IO/DKHBI OBITH BBHIIPAMIEHBI B JIOKTEBBIX cycTaBax. HagammuBaHue
IIPOM3BOAMTCA OGBICTPHIMH TOTYKAMH TaK, YTOOHI IPYAMHA CMEIANACh Hi
4..5 cM, TIpONOJDKMTENBHOCTb HaJaBuBaHus He Gonee 0,5 ¢, nHTEpBA
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MEXIY OTHENBHBIMY HanammuBaHusaMuM 0,5 c. B maysax pyk ¢ rpynuHs He
CHUMAIOT, MAIBUBI OCTAIOTCH NMPSIMBIMH, PYKH NOJHOCTHIO BBHINPSIMIEHEI B
JIOKTeBBIX cycTaBax. Ha kaxneie na Baysanus npoussogurcs 15 HaIaBIH-
BaHMH Ha TpyauHy. 3a 1 MUH HeOOXOIMMO cHenaTh He MeHee 60 HaJaBJH-
BaHH M 12 BOyBaHMIA, T. €. BHITOMHATE 72 MaHUNYJIAIHYU, TTO3TOMY TEMIT
PEaHUMALIMOHHBIX MEPONpPHUATHIA NODKEH GHITh BHICOKMM. KpuTepmsiMu
3¢PEKTUBHOCTH 3aKPBITOTO Maccaxa CEpILA SIBIACTCA CYXEHHE 3PAYKOB U
HaIMYue NyJILCHPYIOUINX apTepHii.

11.4. COOEPXAHUE U OPTAHU3AIINA MEPOTIPUSTHIL
1O JIOKAJIM3AUMH H IUKBUIAIMH ITOCHEACTBUH
YPE3BBIYAMHBIX CUTYAIIH

Pa6oTel Mo JHMKBHIALMM NPOM3BONCTBEHHBIX aBapuii M CTHXMIHBIX
GencTBUIt XapaKTEpU3YIOTCS GOMBILNM pasHooGpasueM 1o BUIY, XapaKTepy
¥ MaciiTaby BHINONHEHUS. JUISl HX BEINOTHEHHS HEOGXOAMMBI CIIEIHATbHAS
TIONTOTOBKA NPUBIIEKAEMBIX NoapasfieNieHHit 1 GOpMHUPOBAHUIL, UX OCHa-
LIEHUE COOTBETCTBYIOLUMMH MAaIUMHAMM, MEXaHM3MaMH, o60pyIOBaHUeEM,
KOTOpBIE TPeOYIOTCS IUISl YCIOBMI CTHXHITHOTO GeICTBUS WU MPON3BOJICT-
BEHHOM aBapuH.

CniacaresnibHbie M ApYrHe HEOTIOXHBIE PaGOTHL B OYarax MOpaXEeHUs
BKJIIOYAIOT B cebs:

— Ppa3sBelKy o4ara NOpaxeHHs;

— JIOKAIM3ALMIO U TYIIEHHE MOXApOB, CIaCeHHe JIOAEH U3 IOpSALINX
3NaHMH;

— PO3BICK M BCKPBEITHE 3aBAIEHHBIX 3alLMTHBIX COOPYXEHHMH, PO3BICK
M U3BJICYCHHE U3 3aBANOB MOCTPANABLIMX;

— OKasaHHe TIOCTPaAaBIIUM MNEpBOH MENMIMHCKOH MOMOIIM M WX
3BaKyalus;

— CaHuTapHas obpaborka moneit, obe3sapaxuBaHue TpaHcnopra, Tex-
HUYECKUX CHCTEM, 3[aHMH, COOPYXEHHH U IPOMBILLIEHHBIX OOBEKTOR;

— HEOTIOXHBIE aBAPUHHO-BOCCTAHOBUTEIBHbBIE PAGOTH HA MPOMBILI-
NMTEHHBIX OObEKTaX.

Ilo Odanneim passedxu ompenensior o6BHEMBI paboT, YCTAHABIUBAIOT
OUEPEAHOCTD UX BBINOTHEHHS, YTOUHSIOT CITOCOOR! BENIECHHUS CIIACATeIbHbIX
M aBapuiHBIX paboT, pa3pabaThIBAIOT IUIAH JIMKBHAALMM MOCIEICTBHI
Ipe3BBIYAIHOIO COOBITHS.

It npoBeseHusl ciacateNbHBIX paGoT IUIAHUpPYETCS IPOBEAEHHUE psia
HEOTJIOXHBIX MEPONPHUATHI, 3 UMEHHO;

— YCTPOMCTBO NPOE3[O0B B 3aBaNaX M 3arPA3HEHHbIX YIACTKAX, obopy-
10BaHWE BPEMEHHLIX MyTe# NBMXKEHUS TPAHCIIOPTA;

— JIOKA/IM3ALMsl aBAPUi Ha CETAX KOMMYHAIBHO-3HEPreTHYECKHMX CHi-
“TEM; BOCCTAHOBJIEHHE OTAEJBHBIX IIOBPEXIEHHBIX YYACTKOB 3HEPreTHYe-
“KHX U BOJIOIPOBOINHEIX CETEN U COOPYXEHHIA;
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— yKpeIUleHHe Wiy oOpyILeHHEe 30aHHH ¥ COOPYXEHUH, PENATCTBY-
JoLIMX 6e30macHOMY MPOBEAEHHIO CriacaTeIbHbIX pabor.

B KayecTBe CIIAcaTeNbHBIX CHJ MCIIONB3YIOTCS OOYYEHHBIE criacarellb-
Hble (GOPMUPOBAHUA ¥ MOAPA3NETEHHA U3 YMCIA paGOTHUKOB NPOMBILLIEH-
Horo obmbekTa (TOApa3NeNeHMi IPAXIAHCKOH OOGOPOHBI obbekra). B
KayecTBe TEXHMYECKHX CPEICTB MCIONB3YIOT KAK OOBEKTOBYIO TEXHUKY
(6y/TBIO3€EPHI, IKCKABATOPHI CO CMEHHBIM 0GOPYI0BAaHHIEM, aproMoOmWiIn-ca-
MOCBAJIbI, aBTOrpEHIEPbl, MOTOPHBIE M NPULETHbIC KaTK, MTHEBMarhie-
CKHH MHCTPDYMEHT M T. 1.), TaK M CHEUTeXHUKY, HUMelollylocs B
pacIOpsDKEHUY criacaTeIbHBIX GOPMUPOBAHMI.

Oco6oe MecTo B OPTaHM3alMM ¥ BEJEHHHM CIIacaTebHbIX paGoT 3aHU-
MaeT nouck u oceoboxcoernue u3 nod 3aéaroe nocmpadaeuiux. TTonck Haum-
HaeTcsl C YUEIEBIINX MOABAIBHBIX ITOMEIIEHUH, TOPOXHBIX COOpYXEHUN,
YJAMYHBIX TION3EMHBIX NMEPEXONOB, ¥ HAPYXHBIX OKOHHBIX M JIECTHMYHBIX
NPUSAMKOB, OKOJOCTEHHBIX IPOCTPAHCTB HMXHHX 3TaKeH 3AaHUI; Hanee
obcrnenyercs Bech, 6€3 UCKIIOUEHHMs, YYACTOK CIacaTe/IbHbIX pa6or. JTronu
MOTYT HAaXOOWThCSl TAKXKE B IIOJIOCTSAX 3aBald, KOTOPHIE obpasyloTcs B
pe3y/bTaTe HEMoNHOro o6pyLIEHUS KPYIHBIX 3JIEMEHTOB U KOHCTPYKUMHA
snanuit. Takue MOJOCTH Yalle BCEro MOTYT BO3HHMKATh MEXIY COXpPaHUB-
LIMMUCS CTEHKAMM 31aHHI ¥ HETUTOTHO JIeXaluMy 6ankaMu WK IUITaMu
NEPEKPLITHIA, TTOJI JIECTHUYHBIMU MaplliaMH.

3HayuTeNpHAs YacTh paboT B odyare NnopaxeHus: MPUXOAUTCH Ha J10Ka-
ausauuio u auxeudayuro noxcapos. TloxapHble MOAPAa3NENeHUsT B NEPBYIO
ouepe/b TYHIAT M JIOKATM3YIOT IOXAaphl TaM, INIe HAXOUATCS JIIOAHU. OnHo-
BPEMEHHO C TYILIEHHEM MOXapoB NMPOM3BOAUTCA 3IBAKyallust monei. IIpu
OTHICKMBAHMM U 3BaKyalH¥ M3 TODALIETO 3IAHMUs ionel MOXHO MOJNb30-
BaThC HEKOTOPBIMHU NpaBWIAMH!

— TI0Xap B 31aHHHU PACTIPOCTPAHSETCS NPEHMYILECTBEHHO MO nudro-
BBIM IAXTaM, JIECTHUYHBIM KJIETKaM, 110 BEHTWISIIMOHHBIM KOpoGaMm;

— 1IeJibleé OKOHHBIE€ NPOEeMbl B TOPSIIEM 3IaHMHM CBHACTEIBCTBYIOT O
TOM, YTO B 3TOM [IOMELIIEHUHU HET JIo/ied MJIX OHU HE B COCTOSIHUM Jobparscs
JIO OKOH;

— CHJIbHOE IUIaMsl B OKOHHBIX NPOeMax CBHUAETEIBCTBYET O MOJHOM
Pa3BUTUM MoXapa Mpyu GOJBLUIOM KOJTNYECTBE CrOPAEMbIX MATEpUANIOB,

— CHIbHOE 3ambIMIeHHe 6e3 rTaMeHH — MPU3HAK GBICTPOro pacrnpo-
CTPaHEHMs OTHS CKPBITBIMM MYTSAMH (110 KOHCTPYKIIHSIM), €CITH TIPH 3TOM
ABIM TYCTOH W TEMHBIiA, TO 3TO O3HAYAET TOPEHUE NPU HENOCTATKE KUCIIO-
poxa.

PaGotam To auxkeudauyuu ouazos nopaxceHus AXOB, xak MpaBUIIO,
NpeiecTBYIOT Wi MPOBOASATCH ONHOBPEMEHHO MEPOIIPUATHS, HANIPABJICH-
Hble Ha CHIDKEHYe BeJIMYMHBI BEIOpoca 1 pactekanus AXOB Ha MecTHOCTH,
YMEHBLUIEHUS] MHTEHCHBHOCTH UCIIAPEHUs SINOBUTHIX BEILECTB U CHIXKCHHUE
TTy6MHBI PAaCIIPOCTPaHEHHs 3apaXeHHOTo BO3ZyXa.

Il 3TOrO MPOBOMST PabOTHI MMO:
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— OrpaHMYeHHIO M MPUOCTAHOBJIEHHIO BhIGpoca AXOB, nyreM nepe-
KPBITHs KPAaHOB M 3a[BIDKEK Ha MarucTpaisax nonayd AXOB k Mecty aBapun,
3afeIbIBaHHE OTBEPCTHI Ha MaTHCTPALIX M EMKOCTSX, [TEPEKAYKa XHIKOCTH
U3 aBapHiHOIl EMKOCTH B pe3epBHYIO;

— OOBaIOBHIBaHMIO MecT padmuBa AXOB, ycTpoiicTBo JoByIIEK npyu
OTCYTCTBHH OGBIOBKM WIH MOMIOHOB IsSI EMKOCTEIA;

— cbopy pasnusiueiics AXOB B 3aKphiTHIE pe3epBHBIE eMKOCTH (IIpH
HAJTHYUH OGBATOBKU WIM MOMIOHOB); '

— IIOCTaHOBKE OTCEYHBIX BOMSHBIX 3aBEC HA NMYTH PaclpOCTPaHEHHS
ob1aka 3apaXeHHOTO BO3AYXa (IIs1 CHUXEHUs TTyOHHbI €10 paclpoCcTpaHe-
HMA);

— H30JSIMH 3epkana painuba AXOB neHoit, momionieHHe SHIOBUTHIX
BEWIECTB aicOpOeHTaMH.

Tocne mpoBeneHuss 3THX MepONpPHATHIl TPOBONAT 0Ge33apaKMBAHHE
TEPPUTOPHU M CAHUTApHYIO- 0O6pabOTKYy HaceleHHs M JIMYHOIO COCTaBa
cracarebHbIX (GOPMHPOBAHMIA.

Obessapaxcuéanue TOApasfeNnseTcs Ha NE3aKTUBALMIO, AETa3aluio W
Ae3uHDeKIHIO.

ITon desaxmueayueii nonuMalot ynanenue PB ¢ moBepxHocTeil pasmuy-
HBIX NPEAMETOB, a TAKKE OYMCTKY OT HUX BOABL Jle3aKTHBAIIMIO NIPOBOIST
MyTeM MEXaHUYECKOTro ¥ GU3UKO-XUMHYECKOTO yaaneHus: PB ¢ ounmaeMbix
TIOBEpXHOCTEH. MexaHn4yeckoe ynaneHHe paJMOaKTHBHON NMbUIM OGBIMHO
TIPOU3BOIMTCS NYTEM CMBIBAHMUS €€ C IOBEPXHOCTH OYHIIAEMBIX IIPEIMETOB.
XMMHYECKHI CIIOcO6 OCHOBAH Ha CBA3BIBAHMH PB MBUIM CHENMANBHBIMH
pactBopaMu. 1 3THX LeMei HCHONB3YIOT MOBEPXHOCTHO-AKTUBHEIE (I10-
pouiok ®-2, npenaparsi OT-7, OI1-10) 1 KoMIuIeKcooGpasyiouMe Belie-
CTBa, KMCIOTHL M Luenoun (docdarsl HATpuA, TpUIoH b, wasenesas u
JMMOHHAsA KUCIIOTHI, COH 3THX KHUCJIOT).

Je3akTHBaNMsA YYaCTKOB TEPPUTOPHIA, MMEIONIMX TBEPAOE MOKPHITHE,
IIPOBOAMTCSA CMBIBAHHEM PalHOAKTHBHOM IIBUTH CTPYeii BOXBI MO 60bLUIMM
AaBlIeHUEM, Ha TEPPHUTOPHsAX Oe3 TBEpIOro MOKPHLITHS IpPEIBapHTEILHO
MPOBOMIMTCS IbUIENIONABNEHHE. [IIs1 3TOTO yYacTKM MECTHOCTH MOJMBAIOT
TUIEHKOO6PasyIolMMHK M 3aKPeIUIIONIMMU COCTABAMHM WM 06pabaThIBaloT
Bogoit. [Tocne aToro pagoakTHBHYIO NbUIb YAISIOT ¢ [TOBEPXHOCTU TEp-
PUTOPHH CPE3aHHEM 3arpA3HEHHOTO CNIOSl I'PYHTAa TOMIIMHOM 5...10 cM
Oynbaosepamu U aBTorpeiinepamMu. I'pyHT, cOBPaHHBI ¢ 3apaXeHHO Tep-
PHMTOPHH, MOMEILAIOT B CIIEHMATBHBIE METAJUTMYECKHE KOHTEIHHEPHI H OT-
MIPaBJIAIOT Ha 3aXOPOHEHUE HA CNIEHATBHBIE [TOMTHTOHBL.

Je3akTuBalMIO BHYTPEHHUX U HAPYXHBIX TOBEPXHOCTEH 31aHHIA Tpo-
MBILUIEHHO# 30HBI NMPOBONAT B OCHOBHOM GE3BOAHBIM METONOM HYTEM
pacnbUIeHHs] Ha HUX ILIEHKOOOPA3yloLMX COCTaBOB C NOCTEAYIOIHMM CHS~
THeM 0o6pa3oBaBIIMXCS TUIEHOK BMECTE ¢ paldOaKTUBHBIMK YACTHLIAMHM, a
TaKXe OTCACHIBAHMEM PAaAMOAKTUBHON ITBUTH MOLIHBIMM IBUIECOCAMH.

O6e33apaxuBaHie TEXHHKH U TPaHCTIOPTa MPOU3BOAUTCS Ha CTAHIUSAX
006e33apaXuBaHus, pacroaraéMbIX OOBIMHO B ABTOXO3AMCTBAX, WIM MyHK-
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Tax KOHTPOJSt ¥ 06paGOTKH, PaCcIONOXEHHBIX HA BBIE31aX U3 3apaXEHHbIX
30H.

JTe3aKTHBALMIO BOABI MPOBOIAT (DIIBTPOBAHHMEM, IEPETOHKOM, OTCTA-
UBAHMEM WIN C TIOMOIUBIO HOHOOOGMEHHBIX CMOJ. 3apaXeHHBIE OTKPbITBIC
BOIOEMEI 06paGaThBalOT a6COPOUPYIOLIMMH U KOMILIEKCOOOpa3yIoIMMU
rnuHaMu. J1si OYMCTKY peK, pyYbeB U HHBIX CTOKOB MCIIOIB3YIOT IUIOTHHBI
(UIBTPYIOIIETO THIIA, B KOTOPHIX B Ka4ecTBe (IIIBTPa HCTIONB3YIOT abcop-
6upylolHii HaroHUTeNb. KOTOAIB 1e3aKTUBUPYIOT MHOTOKPaTHBIM OTKa-
YHUBAHUEM BOJBI H YIAJIEHUEM IPYHTA C HX JHA.

T1pOIOBOJBCTBHE ¥ MUUIEBOE CHIPBE 1e3aKTUBUPYIOT MyTeM 06paboTKH
WIM 3aMEeHBI 3apaXeHHOW Tapsl, a He YNAaKOBaHHBIC — MYTEM CHATHS
3apak€HHOTO CJIOS.

lezazayuro Ncnionb3ytot juist pasnoxeHuss OB 1 AXOB 10 HETOKCHYHBIX
MPOXYKTOB. AMMMaK HeUTparu3yercs: GONbIIMM KOJIMYECTBOM BOMIBI, XJIOp —
raieHoi W3BECTblOo, HIETOYHEIMH PAcTBOpaMH U GOJBIIMM KOJIWYECTBOM
BOJIbI; HUOKCHJL Cepbl — ralleHOH U3BECThIO, aMMUAYHBIM PaCTBOPOM; Ce-
poyrnepon —cynbburaMn HaTpusi (Kaius): CepOBOAOPOM — PAacTBOPaMM
aMMHMaka U T. O. JUIs merasanMyd B Ka4ecTBE BCIIOMOTaTeNbHBIX BELIECTB
MOTYT GBITh MCIIONB30BaHbl nopoliky CP-24, a pH MX OTCYTCTBHH OBITO-
BBIE CHHTETMYECKHE MOIOILME CPEACTBA B BUE BOXHEIX PACTBOPOB (JIETOM)
WIM DPAcTBOpPOB B aMMMadyHOW Boje (3uMoii). Moiolue pacTBOphl He
o6Gespexusaior OB, a TONBKO COCOOCTBYIOT GEICTPOMY YAAIEHHIO. Hera-
3auusi IPOM3BOMUTCS C IOMOILBIO CIEIMATBHBIX TEXHWYECKHMX CPEICTB:
koMiurekTos tuna UIIIT-5, UTITI-8, monnBoMOEYHBIX MAllIMH C MPUMEHE-
HUEM Ierasupyromux BeuecTs. K 1erasupylolliM BelIECTBAM OTHOCATCH
XMMHUYECKHE COeTUHEHUs, KOTOPEIE BCTYIIAIOT B PEAKIIHIO C OTPaBISIOIHMH
M CIIbHOZEHMCTBYIOIIMMM SIIOBUTHIMY BEILIECTBAMMU H HEUTPATU3YIOT UX HIIH
[IPEBpAllialoT B HETOKCHYHEIE BEIIECTBA.

Canumapnasa obpabomka — KOMIUIEKC MEPONPUATHH IO JMKBHIAUHH
3apaxeHusl JIMYHOTO cocTaBa (OpMMPOBAHMH M HACENECHHUSA PB, OB win
GakTeproIoTHYeCKUMH cpecTBamy. CaHuTapHas o6paboTka JIMIHOTO CO-
craBa GOpMUPOBAHHUIA ¥ HACENEHHS! IPOBOIUTCS B CAHUTAPHO-OOMBIBOYHBIX
NyHKTaX, CO3IaBaeMbIX Ha 6a3e 6aHb, CAHIIPOITYCKHHUKOB, IyLIEBBIX, a TAKXKE
Ha CIEeLHATbHBIX OOMBIBOUHEIX IUTOLIANKAX.

Tpu canuTapHO# 06paGOTKe NMPOU3BOAAT: 06e33apakUBaHUE TMOBEPX-
HOCTH Tena, obe33apaxXyBaHHE HAPYXHBIX CIU3MCTBIX 00OIOYEK, ONEXKMIbI
¥ 00yBH, HHAWBULYATBHBIX CPEICTB 3alIUATHI.

TpoBoasAT ABa BUAA CAHUTApHOI 06pabOTKU — MOJNHYIO U YaCTHYHYIO.

YacTtuyHasi 06paboTKa MPOBOAUTCS HETIOCPENCTBEHHO B 0Yare Nopaxe-
HUS JUIA TIPENOTBPAILEHHs BTOPUYHOrO WHOMUMpoBaHMS moned. OHa
BKJTIOYAET MEXAHMYECKYIO OYMCTKY WIH MTPOTHpaHHE ¢ TOMOIUBIO HHAUBH-
AyanbHBIX [TPOTHBOXMMUYECKUX MAKETOB, OTKPHITHIX Y4AaCTKOB KOXH, Ha-
PY>XHBIX TIOBEPXHOCTE# ONEXbI, 0GYBY, CPEICTB MHAUBHMAYAIbHON 3AIIMTEL.

TlonHoi caHuTapHON 06paboTKe IoIBEpraeTcs JIUYHbIA cocTas ¢op-
MHPOBaHU U SBAKYHPOBAaHHOE HAceJIEHUE TTOCIe BBIXOA MX U3 3arpsi3HEH-
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HBIX 30H. IIpu 3TOM npoussomuTes 00€33apaXHBaHUE OT PANMOAKTHBHBIX,
OTPaBJAIOIIMX U GaKTepHaNbHBIX CpencTB IloaHas CaHUTapHasi o6paboTka
OCYLIECTBIIAETCA Ha IYHKTaX CIELUATBHOM 06paboTKHM NIoneit U B CTaLHo-
HApHBIX yYPEXAEHHSAX CUCTEMBI GBITOBOTO 06CITyXXHBAHHUS HaceJleHUs, pac-
TIOJIOXCHHBIX 3a MpefelaMy o4yara Ype3BhIYAfHOTO COGBITHSL.

Hesungpexyuro ncnonesyior IIpH HEOOXOOUMOCTH YHUYTOXEHHS BO30y-
autesiedl HHGEKUMOHHBIX GOJTE3HENH YemoBeKa M KHBOTHDIX. Hesundexumio
TIPOBOMAT (PM3UIECKMMHU, XUMUYECKHMH H MEXaHHYECKMMH METONaMH.
Pusnyeckue MeTombI He3UHPEKUMN — KUITYeHune Genps, Mocy/el, yoopou-
HOTO MaTtepuaina, MpeAMeTOB yXona 3a GOJbHBIMHU; CXKHIaHHe HEHYXHBIX H
HCNIpHTOIHBIX Ul JanbHeR1Iero ucnosb3oBanus Bemeit. NpuMensiorcs
STH METOJIbl B OCHOBHOM IIPH KMLIEYHBIX MHPEKIIHAX.

XMMHYECKHe METONBI 3aK/TIOYAIOTCS B YHUYTOXEHHUHU GOJIE3HETBOPHBIX
MHUKpOGOB W paspyllleHUe TOKCHHOB Ae3MHOUUMPYIOIMMHK BELIECTBAMHU.
OTOT METOX peausyercs myTeM I1OJMBKU TEPPUTOPUM, COOPYXEHHH pac-
TBOpAaMH WK CYCTIEH3USMH. XUMHYECKHUI ClIocob ae3nHbeKIMii SpIseTcs
OCHOBHBIM.

T'oTOBHOCTP NPEANIPUATHA K BBITOTHEHHIO HEOTIOKHEIX aeapuiiro-goc-
CMAaHOBUMenbHbIX pabom OUEHUBAETCS HANTMYMEM IPOEKTHO-TEXHHYECKOM
AOKYMEHTALMU 110 BAPUAHTAM BOCCTAHOBJICHHUS, 06ECIIEYEHHOCTDIO CIIAMHI
M MaTepUaNbHbIMM pecypcaMu. BoccraHoBieHue paboTocioco6HocTH npen-
TIPUATHS. MOXET pacCMAaTpUBAaThCsl KaK MEPBOOYEPENHOE BOCCTAHORJIEHHE
WK Kak KanutaibHoe. [leppoe MoXeT GHITh BHIOJHEHO CHJIAMH CAMOIO
OOBEKTA, CO3/AIOILETO IS 3THX LENell BOCCTAHOBUTENIBHbIE Opuranpl.



PA3JEJ IV

YIIPABJEHHME BE3OITIACHOCTBIO
XN3HEAEATEIBHOCTH

TJIABA 12

[IPABOBBIE, HOPMATHUBHBIE 1 OPTAHU3AIITMOHHBIE
OCHOBBI OBECIIEYEHUA BX/

OGecrieueHue 6e30MACHOCTH XH3HEAEATEIbHOCTH HOCTMraercst B KO-
HEYHOM CcYeTe NPaBUJIbHOCTHIO ¥ CBOEBPEMEHHOCTBIO MPUHUMAEMBIX COOT-
BETCTBYIOILUMX YNPABIEHYECKHX PeIeHHil B MACIUTabaX CTPaHbI, B OTPACIAX
¥ Ha OTJEIbHO B3ATHIX IPOU3BOACTBEHHBIX OObEIUHEHUSIX, IPEANPUATHX
u B opraHusaumsax. Ynpasienne BX]] Bexercst o TpeM CaMOCTOATE/ILHBIM
HaNpaBIEHUsAM, KaXAOe U3 KOTOPBIX MMEET CBOIO MPAaBOBYIO (sakoHOma-
TeNbHYI0) HOPMATUBHYIO Y OPTAHH3ALHOHHYIO OCHOBY, CBOM PYKOBO/AIIUE

YnpasieHue 6e30MacHOCTbIO

Puc. 12.1. Cxema ynpasinenus: BX]]
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KUBHEIESITENLHOCTH
YrpapieHue YripasjieHHe OXpaHoM YripapiieHue SallaTon .
"~ p acesie
oxpaHo#t Tpyaa OKpyXaloLleil cpejbl HACEICHUS W TCPPUTOPHH
or UC
QObecneyeHne MpodHiaxTHKa 3awuTa PaonansHoe | | [Tpodmnaktika Iluxammum‘}
BnaronpusiTHbIX TPABMAT3MA NPHPOAHLIX fIpHpOIO- v nperynpex- [OCNeICTBHI
ycAaoBHH Tpyaa cpel TIoNIB30BARNE aenie YC yc
MHUHHCTEPCTBO MHHHUCTEPCTBO M0 AeNaM
MMUHHUCTEPCTBO TPYyAa MPUPOLHBIX rpaxiaHcKoi 060poHbL,
U COLMANBHOrO Pa3BUTHS YCwu nmukBHaaLINK
(M P ) pecypcoB o '
pyn Poccun (MTIIP Poccru) nocneACTBAHA CTUXHAHbIX
6encreuit (MUC Poceun)




¥ KOHTPOJIHPYIOIIHE OPTraHbl. TUMM HalpaBlIeHUs MU (puc. 12.1) seisiorcs
obecrieYeHHe OXpaHBI TPYa, OXPaHbl OKPYXAKOLIeH CpeJlbl, IPOTHO3UpPOBa-
HHE, NpENyNpexneHne U TUKBunauus nocnencrsuii YC 4] u [8].

12.1. OXPAHA TPYJA

3aKOHOAATENBCTBO O TPYJE M OXpaHe TPyAA SABISETCH OCHOBOH ympas-
JeHnst oxpaHod Tpyma. OHo 3aKmovaer B ceGa UeNbIi psin 3aKOHOB,
DJIaBHBIMM M3 KOTOpPbIX sABIA0TCS PenepanbHblit 3akoH «O6 OCHOBAX
oxpansl Tpyzna B PO» u Tpynosoii konekc PO (Konmekc).

B OcHoBax 3a¢uKcHpoBaHsI paBa KaXa0ro rpaxnanuHa Poccuiickoit
Menepaluy Mo OXpaHe TPyIa, B YACTHOCTH:

— Ha paboyee MeCTO, 3aHIMINEHHOE OT BO3JAEHCTBHS BpEIHBIX WIH
TPaBMOONACHBIX NMPOM3BOACTBEHHBIX (haKTOPOB, KOTOPbIE MOTYT BBI3BATh
[IPOU3BOACTBEHHYIO TPaBMY, IIpodecCHOHATbHOE 3a60IEBAHUE WK CHUXKE-
HUe paboTocmocoGHOCTH:

— Ha BO3MELICHHE Bpela, MPUYMHEHHOTO eMy yBeubeM, Npodeccuo-
HaJIbHBIM 3200J1eBaHMEM JIMGO MHBIM TOBPEXIEHHEM 3X0POBbS, CBSI3AHHbI-
MM C UCITOJTHEHUEM MM TPYAOBBIX 0OSI3aHHOCTEH;

— Ha NoJyyeHue 10CcToBepHON WHbopMauuu or paboronarens, rocy-
JapCTBEHHBIX M OOLIECTBEHHBIX OPTAHOB O COCTOSHUH YCIOBUM U OXpaHBI
TPY/ia Ha paboyeM MecTe paboOTHHKA, O CYLIECTBYIOILEM PHCKE [TOBPEXIEeHUS
3A0POBBSA, A TAKXKE O NPUHATHIX MEpax MO €ro 3allMTe OT BO3NEHCTBUS
BPENHBIX TPABMOOMACHBIX MPOU3BOICTBEHHBIX (PAKTOPOB;

— Ha OTKa3 0e3 KaKuX-TM60 HeOGOCHOBAHHBIX MTOCHENCTBUI TSI HEro
OT BBINIOJIHEHHMS] padOT B Cllyyae BOSHUKHOBEHMS HETIOCPEICTBEHHOMN OMac-
HOCTH JUIsl €T0 XH3HM U 3[0POBbS 10 YCTPAHEHUS 3TOM ONMACHOCTH;

— Ha ofecnevyeHHe CpelCcTBaMU KOJUTEKTHBHOH U WHIWBUAYATIBHOMN
3alUMTBI B COOTBETCTBUHM C TPEOOBAHHUAMM 3aKOHOHATENIBHBIX AKTOB OO
OXPaHe TpyZa 3a CYET CPEACTB paboTomaTe N .

B Konekce Bonpochkl oXpaHbl Tpya HalUUTH OTPAXEHHE B LIEIOM psne
Pa3/IeNI0B, TAKMX KakK «O61uue nonoxenns», «CounatbHoe NapTHEPCTBO B
cepe Tpyna», «TpynoBoit Jorosop», «PaGoyee Bpemsi», «Bpems orabixas,
«TpynoBoii pacnopsanok. Aucunmmivya Tpyla», «OxpaHa Tpyna», «OcobeH-
HOCTH pETYJIMPOBAHUSA TPY/a OTAEbHBIX KATErOpUIii paGOTHUKOBY, «3aiura
TPYAOBBIX NIpaB paGOTHUKOB. Paspewiesne TpynoBbix ciopos. OTBETCTBEH-
HOCTb 332 HapyllIeHHE TPYAOBOIO 3aKOHOAATENIbCTBAY.

B nepBoM M3 3THX pa3nenoB KOHCTATHPYETCS, YTO KAXIbL paboTHHK
MMEET NpaBO Ha YCJIOBUSI TPYAA, OTBEYAlOIIME TPeGOBAHUAM Ge30MaCHOCTH
M TMIMEHBL, HA OTHBIX; Ha 00sA3aTeNbHOE COLMATBHOE CTPAXOBaHME, Ha
BO3MEIUEHHE yllepba, NPUIUHEHHOTO PaGOTHUKY B CBS3M C UCIIOTHEHUEM
MM TPYAOBBIX O0sI3aHHOCTEH; Ha CyNe6HYI0 3alIUTY CBOMUX TPYAOBBLIX NpAB
W psAl Opyrux.

10 B-74 289



B miase «Kowtekmugnuiii 002060p» pasjiena 2 ToBOpUTCsl 06 0Bs3aHHOCTH
BKJTIOYEHHS B IOTOBOD B3aMMHBIX 06si3aTenbeTB paboToaarens U paboTHH-
KOB, KACAIOLIUXCS YIyYILEeHHs YCIIOBUH H OXpaHbI TPyl paGOTHHUKOB, B TOM
ypclie XEHIMMH ¥ IOAPOCTKOB. B 3TOM Xe pasjene OTMEYaeTcs npaBo
paGOTHHKOB Ha yyacTHe B paspaboTKe M NPUHATHH KOJUIEKTHBHOIO 10T0-
Bopa (I1. «Yyactue pabOTHUKOB B YIIPABJIEHUH OpraHH3aLHue»).

B pasnene «Tpydosoii doeoeop pabomodamens» 3ahMKCUpOBaHa 00si3aH-
HocTh paboTomatens OOECTEYMBATh YCIOBUSI TPYAd, MPEAYCMOTPEHHBIC
3aKOHOJIATENBCTBOM O TpYHE, KOJUIEKTUBHBIM JIOrOBOPOM, COTJIALICHUSIMHU
1 MHBIMM HOPMATUBHBIMHM aKTaMM.

B pasnene «Tpydosoii pacnopsdok. Jucyuniuna mpyoa» OTMEJAeTCs, UTO
caMo TIOHSITHE TIOC/AelHel BKIoyaeT B ceOs BBHINONHEHHE PaGOTHUKAMU
TpeboBanuit Konexca (B TOM Yucie IO OXpaHE TpyAa), a MX HapylleHHe
BIIeYeT 3a cOOO0il HAOXKEHIE HA BAHOBHBIX AUCUMILTMHAPHOM OTBETCTBEH-
HOCTM OT 3aMEUaHMS ¥ BHITOBOPOB BILIOTB [0 YBOJIbBHEHHs C paGoOTHI.

B pasnene «Oxpana mpyda» oTMedaeTcs, Iro obecrnieyeHne 6e3onacHbIX
YCJIOBHIiA ¥ OXpaHBI TPYAa BO3JIOXEHO Ha paboronarens. B Heil noapo6HO
PAcCMOTpEHBI COOTBETCTBYIOLIHE OOS3aHHOCTH TOCHCTHHUX.

B miaBe «OcoberHocmu pezyauposars mpyoa pabomHuKos e éospacme do
18 1em» pacCMOTPEHBI JILTOTHI X OTPAHIYEHUS], CBA3AHHBIE C oxpaHoil Tpyna,
KOTOpBIE [UTSL HUX MPeTyCMOTPEHHI.

Tak, 3anpeliaercsl IPUMEHEHHE TPY/a JTUI[ MOJIOXE 18 et Ha TSDKEIBIX
paboTax 1 Ha paGoTax ¢ BpeTHBIMM WK TPABMOOTIACHBIMHU YCIOBIAMH TPYIR,
Ha MoI3eMHBIX paboTax, a Takke Ha paboTax, BHITOIHEHHE KOTOPBIX MOXCT
NPUYMHKTL Bpel MX HPAaBCTBEHHOMY Pa3BUTHIO (8 uropHoM Ou3Hece,
HOYHBIX Kabape U KiIybax, B IPOM3BOJICTBE, ITEPEBO3KE M TOPToBJIe CIIMPT-
HBIMM HANMATKAM¥, TabayHbIMU M3NETMAMH, HAPKOTHYECKUMH U TOKCH-
yecKVMH TpenapaTtaMy). 3anpellaercs NpUBIEKaTh pabOTHUKOB MOJIOXE
18 JeT K HOYHBIM, CBEpXyPOYHBIM paboTaM ¥ paboTaM B BHIXOIHBIE IHU.

JTuua monoxe 21 rona NPUHAMAIOTCS HA paboTy JMILB MOCTIE pe/Ba-
PUTENILHOTO 06S3aTEIBHOTO MEAMLIMHCKOTO OCMOTpa ¥ KpOME TOTO NOZUIe-
XaT eXerogHoMy oOsI3aTeNbHOMY MENMLIMHCKOMY OCMOTDY. 3akoHoOa-~
tenscTBOM Poccuitckoit Menepali MOXeT OBITh YCTAHOBIEH 00JIee BBICO-
KUii BO3PACT IUIA MPOXOXIEHNUS €XETONHBIX 00513aTeNbHbIX MEAMIIMHCKIX
OCMOTPOB. MeIUIIMHCKME OCMOTPBI JIUI MOJIOXE 21 roga ocyuIeCTBIAIOTCS
33 cyeT CpeAcTB paborojareis.

PaGoOTHUKAM MOJIOXe 18 JIeT eXeroHslil OIUIadNBAEMbIH OTITYCK YCTa-
HABJIMBAETCS TPONOILKMTENBHOCTBIO He MeHee 31 KalneHIapHOro AHS U
MOXET OBITh KCITOIB30BAaH UMM B JIl000e ynoOHOe IJIs1 HUX BpeMs roia.

3arpeleH pueM Ha paboTy il Jo 15 jer. HckmoyeHue cOCTaBISIOT
obyyalonumecs: B 0611e00pa3oBaTeIbHBIX WKOMAX ¥ YUPEXACHHSAX HAYAb-
HOro ¥ cpemHero npo)eCCHOHATBHOTO 06pa3oBaHMsl, PUBIEKACMBIX NI
BBITIOJIHEHHS JIETKOTO Tpyda, He NMPUYMHAIONIEro Bpela 3[0pPOBBIO U HE
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Hapylalouero npouecca o6y4eHus B cCBOGOTHOE OT HEro BpeMs1. OHU MoryT
OBITH B3ATHI HA PaGOTY MO KOCTUXEHUH UMK 14 JIET, HO TOJIBKO C COmTacHsI
poruteneit (1. «3aKIOYeHE TPYIOBOro TIOTOBOPa»).

B yc/I0BHSIX PBIHOYHBIX OTHOLIEH GonbiyIo ponb 1 obecreyeHus
OXpaHbl TpyAa MrpaeT NpUHATHII B 1998 r. 3akoH «O6 00s13aTeIbHOM
COLMATLHOM CTPAXOBAHHM OT HECYACTHBIX CIYYaeB Ha MPOU3BOACTBE U
npodecCUOHANTBHBIX 3aboNeBaHMIl», B COOTBETCTBUH C KOTOPBIM CTPaXOBhIE
Tapi(bl MOIYT KOPPEKTHPOBATHCH CTPaXOBIUMKOM. BemuymHa cTpaxoBbix
TapupoB cornacHo ®enepansHomy 3aKOHY «O cTpaxoBbiX Tapudax Ha
00s13aTe/IbHOE COLMANBHOE CTPAXOBAHHE OT HECYACTHBIX CTy4yaeB Ha Mpo-
M3BOICTBE U NpOdeCCHOHANBHEIX 3a60IeBanmii Ha 2001 roa» obycrmosneHa
K71acCOM MpOodeCCHOHATBHOTO PHCKA OTPaciell SKOHOMMKH M MOXET po3-
HUTBCS Gosee yeM B 40 pas.

Hopmamuensie npasossie axmw no oxpaHe mpyda BKIIOYAIOT B cebs
TUTHEHHYecKre HopMaTuBel (TH); canutapHsie Hopmel (CH) 1 canuTapHsie
Tpasiia u HopMsl (CanllnHer) Munanpasa Poccuu; npasuna 6esonacho-
ctn (I1B) Tocroprexnansopa Poccuu; moxymenrammio T OC3HEproHaa3opa
Poccuu, ocHOBHEIME HOpMaTHBHBIMM NMOKYMEHTAMH KOTOPOTO SIBJIAIOTCS
NpaBUIIa yCTPOACTBA SMEKTPOYCTAHOBOK (I1¥D), Mexotpacnesbie npasuna
TI0 oXpaHe Tpyna (ipasuia GesonacHocTu) rpu SKCILTyaTaluH 3MeKTpo-
YCTaHOBOK; CHCTEMY CTPOMTENbHBIX HOPM M MpABHI (CHuII) Toccrpos
Poccun. Hayar semyck MEXOTpacIeBbIX PaBWI Mo oxpaHe Tpyaa (ITIOTM)
Muntpynom Poccuu. OcHOBHBIM BUIOM HOPMAaTHBHBIX IIPABOBLIX AKTOB 110
OXpaHe TpyZaa ABISETCS CHCTEMA CTAHIAPTOB 6E30MACHOCTH tpysa (CCBT)
l'occranmapra Poccuu.,

CCBT — ogHa u3 cucteM FOCYAapCTBEHHON CHCTEMBI CTAHAAPTH-
sauun (I'CC). IIndp (HoMep) 3Toit cuCTeMbl B I'CC-12. B pamkax
3TOH CHCTEMBI MPOM3BOAATCH B3aHMHAs YBA3KA M CUCTEMaTH3alus
BCEH CYLIECTBYIOLUEH HOPMATHBHOM U HOPMAaTUBHO-TEXHUYECKOH JO-
KYMEHTalMu 1o 6e301acCHOCTH TPya, B TOM YHCIe MHOTOYHCIEHHBIX
HOPM W MpaBMI MO TeXHHKE 6€30MACHOCTH W ITPOM3BOJCTBEHHOI
CaHMTapuM Kak obumedenepansHoro, Tak u OTPACJEBOr0 3HAYEHHS.
CCBT npencrasaser coboii MHOTOYPOBHEBYIO CUCTEMY B3aMMOCBSI3aH-
HBIX CTAaHNAapTOB, HAMpPABIEHHYIO Ha obecledyeHme Ge30MaCHOCTH Tpy-
na. CCBT asasercs HOPMAaTHBHO-TEXHUYECKOH OCHOBOIlI nmepexona or
TEXHUKM 6€30MACHOCTH K MATOONacHON TeXHHKe. DTa CHCTEMA NMO3BO-
JTUIa CTAaHAAPTU3UPOBATh TPeGOBAaHUS Ge30MaCHOCTH IIyTEM BBEIEHUS
pasnena «TpeboBaHus 6e3onacHocT» BO Bce BHABI IPOEKTHOM TOKY-
MmeHTaunu (FOCTsi, OCTh, TY) Ha CEPHIHO BBITYCKAEMYIO NTPOAYK-
UHMIO, a TaKxe B pPaboYyl0 KOHCTPYKTOPCKYIO M TEXHOJIOTUYECKYIO
AOKyMeHTalMI0 Ha ee usrorosrenue. CCBT Bkmouaer B ceds1 HeCKoJib-
KO MOICUCTEM:
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Iadp INoacucremm CCBT

NOJACHCTEMBI

0 OpraHK3aLHOHHOHO-METOIHYECKUE
CTaHJapTHI

1 Crangaprhl TpeGoBaHHH M HOPM 110
BMAaM  OMacHBIX M  BpEOHBIX
TNpON3BOJCTBEHHEIX (HaKTOPOB

2 CranaapThl Tpe6GoBaHuit Ge3omacHo-
CTH X IPOM3BOACTBEHHOMY 0Gopy/oBa-
HMIO

3 Cranpaprsl TpeGoBaHui Ge3onacHo-
CTH K NPOM3BOICTBEHHBIM TIpoLIECCaM

4 CraHzapThl TpeGoBaHui Ge3omacHo-
CTH K CpEACTBaM 3allMTHI

5 CraHzaprsl TpeGoBaHuit GesonacHo-

CTH K 3JaHHAM M COOPYXCHUAM

Crangaptsl nogcucTeMbl «0» yCTaHaBIUBAIOT LEID, 3agayy, obnacThb
pacrnpocTpaHeHus, CTPYKTYpY CCBT u 0ocobeHHOCTH COITacoBaHHS CTaH-
gaproB CCBT; TepMHHONOTHUIO B 06JIaCTH OXPAHBI TPYAA; KIacCU(PHUKAIIHNIO
OMACHBIX TIPOM3BOACTBEHHBIX (AaKTOPOB; MPUHIMIIEL OpraHu3auuy paboThl
0 OBecleyeHHI0 Ge30MacHOCTH TpyAa B IPOMBILUICHHOCTH. Boupiiyio
YacTh 3TOM TMOJCHCTEMBI COCTABJIAIOT CTAHAAPTHI npexnpustiit (CTII) u
OTpAacIeBbIE CTAHAAPTHI (OCTw).

CraHmapThl TOACHCTEMBI «1» yCTaHABIHBAIOT tpeGoBaHUs MO BUIAM
TPaBMOOMACHBIX M BPEAHBIX NMPOM3BONCTBCHHBIX dakropoB U NpeneabHO
[OTIYCTHMBIE 3HAYEHHs UX NTapaMeTPOB; METOMILI U CpeJICTBa 3aLIUThI pabo-
TAIOLIMX OT MX BO3NEHCTBHUS; METOIBI KOHTPOJIT YPOBHS yKa3aHHbIX (ak-
TOPOB.

CraHaapThl TOICUCTEMBI «2» YCTaHABIMBAIOT ob1me TpeGoBaHus 6e3-
ONMACHOCTY K OTAENbHBIM BHIAM NPOU3BOICTBEHHOIO o6opyI0BaHusA, Me-
TOABl KOHTPOJSI BHITOJHEHUS ITHX TpeGoBaHUi.

CTaHZapThl MOACUCTEMBI «3» YCTAHABIMBAIOT ob1me TpeboBaHus Oes-
OMACHOCTH K TPOM3BOACTBEHHBIM TMpoLeccaM, K OTICIbHLIM rpymnnam
TEXHOJIOTHMYECKMX TIPOIIECCOB; METOMIBI KOHTPOJIS BHITOMHEHHS TpeGoBaHMIA
0e30MacHOCTH.

CraHmapThl TOACHCTEMBI «4» YCTAaHABINBAIOT TpeGoBaHKs Oe30MacHo-
CTH K CpeACTBaM 3allUTHI.

CraHIapThl TOICHCTEMBI «5» YCTAHABTUBAIOT TpeGoBaHusg Ge30macHO-
CTH K 3[JaHUSIM M COOPYXEHHUSM.

B CCBT mnpuHsAra cieayiolias cHcTeMa o6osnauyenuit: TOCT
12X XXX—XX, rne

TOCT 12 X Xxx XX
ngp CCBT Bro- Illudp mnoacucte- Mopsinkoswit Ho-  Hudpsl rona yrsep-
CYNapCTBEHHOH CHC- Mbi Mep CTaHIapTa B TOI- XICHHS WIM Tepe-
TeMe CTaHAapTH3aLMK cucTeMe cMOTpa cTaHIapTa
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Taxum obpazom, TOCT 12.2.017—93 «TpeboBaHus 6GesomacHocTH K
KY3HEYHO-TIPECCOBOMY 06GODYIOBAHMIO» OTHOCHTCS K noncucreme 2 (mpo-
U3BOJCTBEHHOE O6GOpynOBaHME), rie oH durypupyer non HoMepoMm 17 u
yTBepXieH B 1993 r.

yKasanus (MY), pexoMeHanuu). TTonoxenns npuHuMaloTcs TTocranos-
nenueM Ipasurenscrea PO, mubo HaJI30pHBIMH OpPraHaMH 110 OXpaHe Tpyza.
Wwmu xe win Munrpynom Poccuu yrBepXnaorcs MY u pexomennaiyu.

Ortpacnesas nokyMeHTamus no OXpaHe TPyAa NpeICTaBIEHA COOTBETCT-
BYIOLIMMH NPaBUJIAMHU BEIEHHUS paboT, OTpacieBbIMK craHgapramu (OCTa-
MH) M OTpacieBBIMH OpraHH3aLHOHHO-METONUYECKHMH JOKYMEHTaMH.

Ob6sexmamu cmandapmuzayuu na npeonpusmuu seisiomes: OpraHM3alHs
paboT no oxpae Tpyxa, KOHTPOJIb COCTOSSHHSI YCIOBMIl Tpyma, MOPSLOK
CTUMYJIHPOBaHUsl paboThl 16 obecnieyeHuIo Ge3omacHoCTH TPyIa, OpraHu-
3aiua oOyYyeHMs M HHCTpyKTaxa paboralomux mo 6esomacHocTy TPyAA,
OPTaHM3allus KOHTpOJIA 3a Ge3omacHocThio Tpyma. BoaMoxHo co3naHue
CTaHNIapTOB NPEANIPUATHI Mo Ge3onmacHoCTH Tpyaa Ha OpraHU3aIuo pabor
110 NOXapHOH NpoduraKkTHKe, HA METOXBI HU3MEPEHHS TPaBMOONACHBIX U
BpeIHbIX $aKTOpOB. _

Tocynapcteennoe ynpasnenue OXpaHoH Tpyza B coorBeTcTBMH ¢ Pepe-
PAILHBIM 32KOHOM «O6 OCHOBaX OXpaHbI Tpyaa B P®» ocymecraisercs
OPraHaMH 3aKOHONATENbHOM U MCITOMHUTENbHOM BITACTH, a TaKXe CIIelH-
ILHO YIIOTHOMOYEHHBIM ODPIaHOM, KOTODBHIM SBISETCS Muntpyn PO.
Ilonpasnenenus no oxpaue TPYAa €CTh BO BCEX OpraHaxX MCITOJIHUTEIBHOM
BIIaCTH cyGbekToB denepanuu u, B YaCTHOCTH, B TEPPHUTOPUAIBHBIX MOJI-
pasfeneHus X Munrtpyna PO.

Mecrnas anmuHKCTpauMs cortacHo 3akoHa «O MecTHOM caMoympas-
neHnn B PO» obecrieunpaer cobmioneHue CaHWUTApHBIX IIPAaBWI, HOPM U
TMTUCHHYECKUX HOPMATHBOB HAa TEPPMTOPHH CBOMX PaifOHOB, B TOM YHCJIe
Ha NPOU3BOACTBEHHBIX OGBEKTAX.

MexsenoMcTsenHas komucens mo OXpaHe TpyJia KOOpAMHHUPYeT paboTy
TI0 OXpaHe Tpyla MUHMCTEPCTB M BEAOMCTB, OlIpeaeser I1epBOOYEpENHbIE
3alayM B 3Toi obnact, paspabarbiBaer COOTBETCTBYIOLIME IIPOrPaMMbI
pabot. B ee cocras Bxomar kak TIPEACTABUTENTH MHHUCTEPCTB M BEJOMCTB,
TaK M KpYIHEIE CHEHATUCTEI 10 OXpaHe Tpya.

BaxHeiimeit ¢ynxkumeit cucremsr YIIPaBIEHHs] SIBJISETCA KOHTPOJIb.
[IpuMenuTERBHO K OXpaHe TPYZa OH pealTH3yeTcs Yepe3 rocyapcTBeHHEBIH
HaJ30p U BEAOMCTBEHHBIN KOHTPOJb. OCHOBHBIM OpraHoM 2ocydapcmeen-
HO20 Had30pa u KoHmpoas sBisercs DenepanibHas HHCIeKIMs tpyna (Poc-
TPYAMHCIIEKUMs) Ipd Munrpyne Poccuu. B ee NONYHHEHUH HAXONATCS
TOCYAapCTBEHHbIE HHCIIEKLIMU TPYRA cyGbekToB PD 1 MexpernonanbHeie
MHCIIEKIHMH. 3Ta CHCTEMA OCYLIECTRISIET HaN30p ¥ KOHTPOJI 3a cobmone-
HHEM 3akoHonarensctsa PO o Tpyne u oxpane Tpyla, HOPMaTHBHBIX AKTOB
O BO3MEILEHUH Bpeld, IPUIHHEHHOTO 3[0POBBIO PaboTHHKA, O COLUATBHOM
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CTPaXOBAHWK ¥ BBIIIOJHEHUEM KOJUIEKTUBHBIX JOTOBOPOB Ha MpeanpusITH-
SIX, B yUPEXKAEHUAX 1 OPraHU3ALMSX HE3ABUCHMO OT $opM coOCTBEHHOCTH.

Hamsop ¥ KOHTpOJb 32 NPaBWIBHOCTBIO ycTpolicTBa M 6e3omnacHoi
5KCIUTyaTallMy IPy30MOIbEMHBIX KPAHOB, COCY/I0B 11O/ IABJICHUEM 1 JPYTUX
cHcTeM TIOBBILIEHHOM OMACHOCTH, @ TAKKe 32 6e30MacHOCTbI0 BENCHUA
paboT MU pa3paGoTKe NMOJIE3HBIX UCKOMAEMbIX BOJIOXEH Ha ®DenepanbHbIA
FOpHBIN M TIPOMBIIUIEHHBIH HAI30p Poccuu (T'ocropTexHaa3op).

TocynapcTBeHHBIH HaI30p 32 MPOBEACHHEM MeponpusTHii, obecrieyn-
BAIOLIMX OE30MacHoe OBCTYXMBAHHE MEKTPMYECKHX U TEIIOMCHONB3YI0-
ILMX YCTAHOBOK, OCYIIECTBISIIOT OPTaHBbl TocynapCTBEHHOIO 3HEepreTuiec-
xoro nansopa P® (FocaHeproHansop).

TocyaapCTBEHHBIH CaHUTAPHO-3IUAEMHUOJIOTHYECKHI HAlI30p 3a CO-
GIII0eHUEM TIPSANPUATUAMY, YIPEXAEHUSMH, OPTaHU3AUNSIMH TUTHEHI-
YecKUX M CAHUTAPHBIX HOPM ¥ NIPABUJT OCYILECTBIETCA MOAPAINCTEHAIMH
Munanpasa Poccuu (T'occaHsnuIeMHaa30p).

locymapcTBeHHbI HAm3op 38 COOMONEHHEM TNpaBUT 3KCIUTyaTaluu
YCTAHOBOK, SIBISIOIMXCS] MCTOYHUKAMM MOHM3UPYIOLLIMX U3NYYEHMI, oCy-
mectensier MenepanpHbiit Hanzop Poccun mo sepHON ¥ palHalMOHHON
BeszonacHocTH (ATOMHAI30p).

Bce repeunciieHHble HaI30PHBIE OPraHbl, TaK Ke KaK PocTpyauHcIex-
151, TTOCTPOEHBI MO TEPPUTOPUATBHOMY NPUHLNITY. IIpencraBuTeNM YK2a-
3AHHBIX BEJOMCTB MMEIOT MpaBo OeCIpensaTCTBEHHOro JocTyna Ha
1O BEIOMCTBEHHEBIE OOBEKTHI; Ha NMOJYYEHHE OT OPraHoB HCITOJIHUTEIbHON
BJIACTU, MECTHOIO CaMOYIpaBjeHHs M PYKOBOJACTBA NpeAnpUsATHi Beei
HeobxomuMoil LISt uX paboThl WHGOpMALMK; BbIIABATH paGoTozarensaM 1
OIDKHOCTHBIM JIMLIAM 00si3aTesTbHbIE U BBIIIOMHEHHA NPEANHUCAHUI, Ha-
araTh HA HUX B COOTBETCTBUYU C YCTAHOBJIEHHBIM 3aKOHOXATE/ILCTBOM PD
06 aIMUHHNCTPATUBHBIX IPABOHAPYILIEHUAX TIOPSAKE wTpadbl; MPHOCTaHAB-
JIUBATh PabOTY OTAENBHBIX TPOU3BOACTBEHHBIX nozpasfereHuit 1 06opyno-
BAHUS, €CJIM MMEET MECTO Yrpo3a XHU3HU W 340POBBIO paGoOTHUKOB 110 ee
YCTPaHEHHS.

BedomcmeenHbll KOHmMpoAb 32 OXpaHO#i TpyAa BEOAYT cyXKObl OXpaHbI
Tpyla MUHHCTEPCTB, BEJOMCTB, accouualuit, KoHuepHos. Ha mpennpus-
TUAX, B YUPEXISHHUSX M OPraHU3ALHUSX 3TOT KOHTPOJIb OCYUIECTBIISIOT TAKHE
Xe CIyXO6bi, @ TIPH UX OTCYTCTBUM — MHXXEHEPHI 110 OXPAHE Tpyna, aubo
JNLA, HA KOTOPBIX BO3JIOXEHO BBINOMIHEHUE STHX obsizanHocTel. Kpome
TOTrO, TOT BUI KOHTPOJS OCYILECTBISAIOT PYKOBOIMTEIH rofpaszieNleHni,
YYACTKOB.

O611eCTBEHHBIA KOHTPOb 32 COO/IIONEHUEM 33KOHONATENBCTBA O TPYAE
1 110 OXpaHe TPyJa OCYLLECTBSIOT PO Coio3bl M B YaCTHOCTH cIielIMaIbHbIE
KOMUCCHUU TTPOQCOXO3HBIX KOMUTETOB opranusaiuii. Kpome roro, BHIOMpA-
JOTCS YTTOJIHOMOYEHHBIE (OBEPEHHbBIE ML) TI0 OXpaHe TpyAa npogcoiosa
(Tpy/I0BOTO KOJUIEKTHBA). B 3aBMCHMOCTH OT KOHKPETHBIX YCJIOBUH ITPOMU3-
BOJACTBA B CTPYKTYPHOM NOApPA3JeIeHUN MOXET OBITh BEIOpAHO HECKOJIBKO
TAKUX OTBETCTBEHHBIX. JIMila, OCYLIECTBIAIOWHE o011ecTBEHHBII KOHTPOJIb,
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MH(OPMHUPYIOT aIMHHHUCTPAINIO O BCEX BBISTBICHHDIX HapylUIeHUsIX U IO-
OUBAIOTCS UX yCTpaHeHMUs.

Bune! KoHTpons yciosuit 1 OXpaHbI TPyAa Ha NPEANPHUATHH MHOLOO6-
pasHbl. KOoHTpoIb MoXeT GbITh BBIOOPOYHBIM, CIUIOUIHBIM, ATTECTALMOH-
HBIM, TJIAHOBBIM, BHEIUTAHOBBIM M T. A.

Buennanosbie nposepku (onepatupHsIit KOHTPOJIb) PEATUIYIOTCH CITyX-
0ol OXpaHbl Tpyha B CBA3M C pasHOro pola aBapusIMM M oOTKasamu. B
S4BUCHUMOCTH OT MX XapakTepa K HHUM MpPHUBIEKAETCA OTHEN [IABHOIO
Mmexanuka (OT'M), otnen riaBHoro sHepretka (OI'D), nozpasnenenus,
obecrieunBaroLIne 6e30MaCHOCTb 30aHUH 1 coopyxeHuii. Kpome toro, otaen
OXPAHBI TPya OPraHU3YET IIENEBhIE U KOMILUIEKCHEIE npoBepku. B nepsom
C/Iy4ae TPOBOAMTCA KOHTPOJIb ONPENENeHHOTO BUIA IPOU3BONCTBEHHOIO
00OpYNOBaHUSI WX CPENCTB KOJUIEKTHBHOI 32IMUTH (HAalIpUMeEp, cCUCTEM
BEHTWISIIMKM WK ocBelleHus1). Kak npasuio, 1enesbie MIPOBEPKU IIPOBO-
IATCS B MaciiTabax BCero NMpou3BOICTBA.

KomrutekcHele nposepku nposonsites B Macurabax OTHENILHOTO Tpo-
M3BOICTBEHHOTO Y4acTKa, NPU 3TOM KOHTPOAMPYIOTCS HA COOTBETCTBUE
TpeboBaHUAM 6E30MAaCHOCTH BCE BUIbI 000pyIOBaHUSA, IIPOM3BOACTBEHHBIX
[IPOLECCOB, CPENCTB HHAMBUAYANBHON U KOJUTEKTUBHOLL 3AIUKTHI, a TAKXKE
COCTOAHME CTPOUTENIBHBIX KOHCTPYKLIMIA Liexa (yyacTka). K aTum MpoOBEPKaM
TIPUBJICKAIOTCA BCE YIIOMSIHYTBIE BBILIE CIYXOBI, a TakkKe MpEeACTaBUTETU
otaena rmasHoro texHosnora (OI'T). KoMmiekcHbie IPOBEPKU OPraHU3YIOTCS
OTACJIOM OXpaHbl TpyZAa, NPEACTABUTENU KOTOPOTO TAKKE NIPUHUMAIOT
y4yacTHe B ee IpOBeIeHUM.

B 1997 r. BBenena arrecranus paboyux MecT 1o ycioBusaM tpyaa. Ouna
Ga3upyeTcst Ha KOHTPOJIE COOTBETCTBHS TPEOOBAHHUAM GE30MACHOCTH yCIIo-
BUit Tpyna (IIpOM3BOACTBEHHOM Cpell, HaNpsKEHHOCTH U TSIKECTH Tpyza),
ITPOMU3BOJCTBEHHOTO OBGOPYAOBAHUA U MPHCIIOCOBIEHMIA.

OLieHKe MouIeXaT BEMUYMHEI (YPOBHHM) BCEX MMEIOLLMXCH Ha paboyeM
MECTE ONACHBIX (paKTOPOB, @ TAKXKE XaPAKTEPUCTUKHU TSKECTH U HarnpsxeH-
HOCTH Tpyla. 3HA4YeHUs! YKa3aHHBIX (HAKTOPOB ONPENEISIIOTCA HA OCHOBE
VHCTPYMEHTAILHBIX U3MEPEHHUI B Tpoliecce paboT B COOTBETCTBUM C TeX-
HOJIOTHYECKUM PETIAMEHTOM, MPU UCHPABHBIX U 3¢ )EKTHBHO JNEHCTBYIO-
IIMX CPENCTBaX KOUICKTUBHOM M WHIMBUIYAJIBHOW 3allUTHL Ilpu sTOM
AOJKHBL UCITONB30BATHCS METOABI KOHTPOJIS, YCTAHOBJIEHHDIE COOTBETCTBY-
IOILINMM CTAaHIApTaMK MJIM OPYTMMH HOPMATUBHBIMH JOKYMEHTAMMU. Tlpun
TIPOBEICHUN U3MEpPEHUH [OKHBI HCIIOMB30BATHCS TOJIBKO npubopEI, yKa-
3SaHHDIC B 3THX IOKYMEHTaX M POIUEIIME FOCIPOBEPKY B YCTAHOBICHHbIE
CpoKHM. PesynbraThl M3Mepenuii opopmisiores IIPOTOKOJIAMH.

ITpu ourenke cooTBeTCTBIS 000pynOBaHUs Tpe6OBAHHSIM GE30MACHOCTH
KOHTPOIMPYETCH HAIMYNE CPEACTB 3AMUTHI COIACHO HOPMATHUBHO-TEXHH -
HECKOH JIOKYMEHTALUMH HA NPOBEPAEMbIC MAUIMHBI M MEXAaHU3Mb] U ux
COOTBETCTBUE TpeboBaHUAM GesomacHocTu. Tpu ouenke paboyero Mecra ¢
TOYKH 3peHUS MCIIOIB30BAHUS CPEACTB HHANBUAYAIBHON U KOJUIEKTUBHOM
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31UTHI TAKKE KOHTPOJIMPYETCSI HE TONIbKO MX HATUYHNE, HO U COOTBETCTBUE
YCTaHOBJIEHHBIM TpeGOBaHUAM GE30MTACHOCTH.

Tpu aTTecTalMy OLIEHUBAETCS OOECTIEYEHHOCTD paboYuX MECT CpercT-
BaMH OOYy4eHHS ¥ MHCTPYKTaXa. ATTECTALIMOHHAs KOMHMCCHs 3aHOCUT
pe3yJIbTATHI ATTECTALIMU B CIELMAIBHBIC KAPThl paboymnx MecT.

JaHHble, NOAy4EHHBIE [PU ATTECTALMH paboyux MecT IO YCJIOBUAM
TpyIa, UCTIOIB3YIOTC NpU OQOPMICHUM TPYAOBBIX KOHTPAKTOB (1oroso-
pOB), a TAKXKe NpH pa3paboTke MPOrpaMM yayqIleHHs: OXpaHbl 1 yCIIOBUMA
TPYHa.

B asrycte 2002 r. Muntpyna PO yrsepanio Mpasuna cepruduKauu
paboT 110 oXpaHe TPyJa Ha COOTBETCTBME FOCYapCTBEHHBIM HOPMATUBHAIM
TpeGOBaHMsIM, OCHOBY KOTOPBIX COCTaBJISIIOT PE3Y/IbTAThI aTTECTALIMN pabouux
mecT. C y4eToM KOJMYECTBA aTTeCTOBAHHBIX pabOYMX MECT NPEANPUATUAM
Gy/IyT YCTAHABIMBATBCS CTPAXOBbIE B3HOCHI 110 0053aTENIbHOMY COLMATHHO-
My CTPAaxOBaHHIO OT HECYACTHBIX CJIy4acB Ha MPOM3BOACTBE 1 npoddeccu-
OHATLHBIX 3260/€BaHMUIi ¢ YIETOM COCTOSIHHsi OXpaHbl TpyAa. OpraHu3aLus
3TOM paboThl BO3J0XKEHA HAa OpraHbl FOCYJApCTBEHHOM SKCTIEPTU3bI yCNIOBUM
tpyna Muntpyna P® u ero repputopUaibHbIX noxpasjie/eHu, a TAKKe Ha
YIIOJIHOMOYEHHBIE UMM OpPraHU3alKH, UMEIOIIUE TULIEHIHIO.

KOHTpO/Ib TSXENBIX, 0CO00 TSKENbIX, BPENHBIX YU 0c000 BpEIHBIX
YCIOBMI TPY/a IPOBOIUTCS C LIEJIBIO IPOBEPKYU NPABUIBHOCTH NPUMEHEHHSL
CITUCKOB ITPOU3BOJICTB, paboT, npodeccui, JIOJDKHOCTEH U TToKa3aTesiei, 1o
KOTOPHIM YCTAHABIUBAIOTCS JIbIOTHBIE NEHCHU W NPEACTABIIIIOTCA JOTOJ-
HUTEJIbHbIE OTIYCKA, OB0CHOBAHHOCTY MPEICTABNEHUs paOOTHUKAM TIpeL-
NPUATUA B COOTBETCTBUY C 3aKOHOIATENBCTBOM JIBIOT U KOMITeHcaluii 3a
paboTy B HEGIATONPHUSTHBIX YCJIOBUSIX TPYAA, @ TAKXKE C LE1bI0 KOHTPOJIA
KayecTBa MpOBENEHMs aTTecTallMy paboymx MECT IO YC/IOBHMSIM Tpyla H
OTHECEHHEM UX K KaTeropuH ¢ BPEIHBIMU M TAXEIBIMU yCIOBUSIMU TPYAA,
ocobeHHO Ha paboynx Mecrax, I[Jie MpUMEHseTCA TPYH XKEHILNH.

Ocy1leCTBIEHUE STOTO BUIA KOHTPOJIS BOIOXKEHO HA TOCYAapPCTBEHHYIO
9KCIEePTU3Y YCIOBHI Tpyna B cucTeMe MuHTpyaa P® u ero Teppuropualib-
HbIX opraHoB. ['ocymapcTBeHHas! SKCIEPTH3A ycJI0BUH TpyJa paboTraeT BO
B3aUMOJECTBIHN ¢ opraHamu locropTexHansopa, ['occaH3MUAEMHAN30PA,
ATOMHAI30pa ¥ pAIOM JIPYTHX.

Mo pesysnbraraM KOHTpOJISL YCIOBUM M OXpaHbI TPyaAa, BKIOYas MpPO-
BEpKM COOTBETCTBYIOLIMX OPraHOB HAA30pa ¥ KOHTPOJIS, BEALTCA ILIAHUpPO-
BaHME paboT, HANpaBlIEeHHBIX HA WX YIyYIIEHHUE. [Mnadsl MoryT OBITH
NepCIeKTHBHBIMU, TEKYIIMMHU U ONEepPaTUBHBIMU. IlepBrie CBA3aHBI C pea-
JIM3aLMel KPYHBIX MEPOTIPUSTHM, BBHITOJHEHUE KOTOPBIX PACCYMTAHO HA
HecKobKo JieT. Texkyllye IUTaHBl COCTABJSIIOTCS HA IOL, ONEPATHBHBIC
HarmpapJieHbl Ha JTMKBMAALMIO TIOC/IEACTBUIA Pa3HOro poaa aBapuil.

CruMynupoBaHue paboT 110 OXpaHe Tpyna npeaycMaTpUBaeT MaTepu-
a7TbHOE ¥ MOPAIbHOE MOOIIPEHNE PAOOTHHUKOB 32 BBINIOJHEHHE TpeOOBaHU
OXpaHbl Tpyaa. Bo3aMOXHBI IOIUIATHI K 3apaboTHOM IUIaTe, & TAKXKe MPEMMH.
MopabHoe noolIpeHye MpeaycMaTpyuBaercs Jaile BCero 1o JMHUA npod-
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COIO3HOH OpraHM3alMM (WIM IPYTHM YHONHOMOYEHHBIM OpraHoM) mo
COIMIACOBAHHIO C paboTonaTereM.

OueHka ycyioBuit M oXpaHBI Tpyaa Ha NPEATIPUATUM TO3BOJISIET OIpe-
ACTUTD TIPHOPUTETHBIE HANPARICHHUA PaGOT IO UX YNYYIIEHHIO, BHISABISTH
TOLpA3NENCHNs], TN€ OHM NOJKHBI NMPOBOLMTBCS B MEPBYIO ouepens. B
KaJeCTBE WHTErPABHBIX IMOKA3aTeNeil TAKOro poia OlleHKH UCTIONB3YIOTCST
KPHUTEPHUM TUIIA:

P
&=z%,

rae Ks — xoaddunment 6esonacHocTH 00OpYNOBaHHs 11€Xa, n; — YUCIIO
BLIMOJIHAEMBIX TpebGoBaHuit Ge3onacHocty; N; — oblee Yueio HOpMAaTHB-
HBIX TPe6OBaHU; p — YMCIO BUAOB OGOPYIOBAHHS B lieXe (1a yyactke).

AHAIOTMYHBIE TTOKA34TENM TIPUMEHSIOTCS JUIS OleHKu 6e3omacHocTu
TIPOM3BOACTBEHHBIX MPOLIECCOB, OOECIIEYeHHOCTH CpeacTBAMH WHIUBUIY-
ABHOU 3aIUTHI.

Baxneinmu xpumepusmu cocmosmus OXpanst mpyoa ABIAIOTCS CTATH -
CTUYECKUE TIOKasaTeNu TpasMmatusMma, K, K, u K, AHamM3 IMHAMUKH
MSMEHEHHUS PUBEIEHHBIX KO3 (UIMEHTOB HO3BOJISAET IPOTHO3UPOBATH UX
3HaYCHMEe Ha OMMXalIIMi nepuoxn.

Huxe npencrapnens! suauenns K, u K, ms HEKOTODPBIX OTpacieit
ITPOMBILUIEHHOCTH:

Orpacas npoMmILIeHHOCTH K K
OHepretmka . . . . . . . . . . 1,9 0,142
Meramnyprust . . . . . . . . .. 5,7 1,33
Maumuoctpoene . . . . . . . . 12,9 0,58
Hedrexumus . . . . . . . . . 4,14 0,87
ABTOMOGWIBHBIN TpaHCTOpT . . . . 11,97 34
Crpourensctso . . . . . . . . . . 5,38...8,5 (B 3aBHCHMO- 1,32...2,07

CTH OT perHoHa)
YroapHaa . . . . .. ... . 21,84 2,73
MoPoccun . . . . . . . . . . .. 1,45

Kpurepun, nossonsioniue KBTU(HUIHPOBAT TPABMY KaK MPOU3BOLICT-
BEHHYIO (HECYACTHBIH CyYail Ha MPOM3BOICTBE), npuBeneHsl B [TonoxeHuu
0 Hopadke paccaedosarnus u yvema Kecuacmmoix cAy4aes Ha NPOU3BOICTBE,
YTBEPXIAEHHOM MOCTAHOBIEHHEM ITpasurenscra PO B 1999 r. B coorser-
cTBUH ¢ a1uM [lonoxeHueM paccaedosanuio u y4emy NoJJIeXaT HECYACTHBIE
cnydad (TpaBMbl, B TOM YHCIE MOJNYYEHHBIE B pe3ynbTare HaHeceHHs
TEJIECHBIX MOBPEXIEHUH JPYrMM JIMIIOM; OCTPOE OTpaBJIEHHE, TEILIOBOI
YAap; oxor; 06MOpOXEeHHE; YTOILIEHHE; TIOPAXEHHE QIIEKTPUYECKUM TOKOM,
MOJTHHEH ¥ MOHM3UDYIOLINM HM3/TydeHUeM; YKYChl HACEKOMBIX U MpeCMbI-
KQIOLUMXCA, TETECHbIE TOBPEXAEHNS, HAHECEHHBIE XUBOTHBIMU; TOBPEX-
ACHUS, TIONYYEHHBIE B PE3YNIBTaTe B3PHIBOB, aBAPHMii, pAa3pyIeHHs 3NaHMIA,
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COOpYXEHHIA ¥ KOHCTPYKUMHA, CTUXHHHBIX GencTBUil M APYTHX Ype3BbIYaii-
HBIX CUTYaLIHit), TOBIEKIIHE 33 cOO0M HEOGXOMMMOCTD IIEPEBOAA paboTHHMKA
Ha JIpYTyIo paboTy, BpeMEHHYIO WIH CTOMKYIO YTPATy UM TPYIOCIIOCOGHOCTH
JIU60 €ro cMepTh, TMPOMCIIEAIINE NPK BHIIOMHEHWH PaGOTHUKOM CBOMX
TpynoBbiX o6s3aHHOCTel (paboT), paboTH MO 3aaHUI0 OpraHM3ALHUH WIH
WHAMBHAYATHHOIO NpeANpUHHUMATEIA B TCHEHHE paboyero BpeMEHH (BKIIIO-
yas YCTAHOBJIEHHBIE NEePEPHIBLI) HA TEPPHUTOPHUH OPraHU3ALMH M BHE €¢,
a TaKke BO Bpemsl, HEOOXOAMMOE I NPUBENCHUS B IOPANOK opyanit
TIPOM3BOACTBA, ONEXBI U T. II. [IEpell HAYANIOM JWIH N0 OKOH{aHNUH paboTHl,
a Taxke TpPH BBHIIONTHEHUH paboT B CBEPXYPOYHOE BPEMsl, BHIXOXHKIC H
npa3IHMYHble 1HH. KpoMe Toro, paccieloBaHHIO H yUeTy KAk HecyacTHBHIE
CJIy4adl Ha POU3BOICTBE MOMIEXAT TPABMBI, MOMYYCHHBIC.

— TP CNIEAOBAHUHU K MECTY paGOThI JIH € paboThl Ha IIPeIOCTaBIEHHOM
paboTozaresieM TpaHcropTe 6o Ha JIMYHOM TPaHCHOPTE MK COOTBETCT-
BYIOLLEM JOTOBOPE MJIH PACIIOPSDKEHUH paboToaaTesisi O ero KCIOIB30BAHINH
B IIPOM3BOICTBEHHBIX LENSAX;

— TIpH CJIEIOBAHUH K MECTY KOMaHIHPOBKU U o6paTHO ¥ B HEKOTOPBIX
OpYTHUX CITy4asX.

EcIM HecyacTHEIH cydail Ha MPOM3BOJACTBE MPOH3OMIEN C 3acCTpaxo-
BaHHBIM OT Hero, paboroartesb o6s3aH B TE4CHHE CYTOK COOBIHTE 00 3TOM
B MCIOIHHUTENbHBI oprad ¢oHaa CONHAIBHOrO CTPaXOBAHHS (no mecry
PETHCTPALIMHK B KAYECTBE CTPaxoBarels). :

PacciemoBaHue POM3BOIMT KOMUCCHS B COCTAaBE MpeICTaBUTENEN pa-
GoTonaresisi ¥ TPYAOBOrO KOJUIEKTHBAa. BrimoyeHne B Hee npeacTaBUTENeH
AIMHHHMCTPALIMH, OTBEYAIOLINX 32 OXpaHy TPYAA Ha y4acTKe, rae noixy4cHa
TpaBMa, 3ampemyaercsi. CoCTaB KOMHCCHH YTBEPX[AETCs NPHKA3OM pPyKO-
BOIMTENS OPTAHM3ALMH WIH YIIOTHOMOYEHHOrO MM JIMIA. Mocrpanasumii
MOXET MPUHATH Y4acTHe B PACC/IENOBAHMY NPOUCIIENUIETO C HUM CITyHas.
KoMuccus 1o pe3yibraTaM paccieoBaHus B 3-gHeBHHI cpok odopmisieT
akT o ¢opme H-1 B ABYX 3K3EMIULIpax, Wi 3aCTPAXOBAHHBIX — B TPEX.
AKT oopMJIsieTcs], €CIM TpaBMa BbI3Baja HeoGxomMMocThb nepesoia pabor-
HHKA B COOTBETCTBHHM C METWIIMHCKMM 3aKIIOYEHUEM Ha IPYIyio pabory
Ha | neHp U Gonee WI¥ TOTEPIO TPYAOCTIOCOGHOCTH Ha TOT X€ CPOK. AT
no dopme H-1 sBisiercs TOKYMEHTOM craTUcTHYecKoil oryeTHocTH. OH
yIBepXKIAeTCsl PyKOBOTUTENEM OPraHU3alluy K 3aBEPSETCA TEYAThIO.

T'pyNIOBHIE, TAXEIbE ¥ CMEPTEBHbIE HECYACTHBIE CyYau paccieny-
JoTCS B Teyenue 15 MH. KOMUCccHeil B cocTaBe FoCyAapCTBEHHOTO HHCIIEKTOpA
110 OXpaHe Tpy/a, IpefcTaBuTeNs paboTonarens, opraHa HCTIONIHUTEJIBHOM
BIACTH coOTBeTcTByloLiero cyosekra PO u mpodcoio3Horo Wid HHOro
YIIOTHOMOYEHHOTO pabOTHUKAMU NPENCTABUTEIBHOr0 OpraHa. Kpome akra
no ¢opme H-1, Ha Kxaxaoro NocTpafaBLUIEro B 3TOM CIydae coCTaBJIsieTCs
CTIeNMANBbHBIA aKT O paccieIOBaHUM IPYNIIOBOTO HECYacTHoro caydad Ha
[IPOM3BOZICTBE (TSKENOr0 HECYACTHOTO CiIyyas Ha MPOU3BOACTBE, Hecyacr-
HOTO CIydasl Ha TIPOU3BOJNCTBE CO CMEPTEJIBHBIM ucxonoM). Kpome Toro,
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TOCYNAapCTBEHHBIA HHCIEKTOP MO OXpAHE TPYyIa MUIIET CBOE 3aKIIOYEHME.
Ha paccnenoBanue naercs 15 nn.

Ecnu npum paccnemosaHuu HecyacTHoro Cllydasi Ha NPOM3BOJCTBE,
Hpou3oluenuiero ¢ 3aCTanOBaHHI>IM, KOMHUCCHEH YCTAHOBJIEHO, YTO €ro
BOSHMKHOBCHMIO WM YBENTMYECHHIO MPUYMHEHHOrO WM BpEIa 3HOPOBBIO
COLEHCTBOBaNIA Ipybas HEOCTOPOXHOCTD TIOCTPAAABILETO, TO C Y4ETOM
3aKIII0YEHUS TPOGKOMa MM HHOTO YIIOTHOMOYEHHOTO 33aCTPaXOBAHHBIM
OpraHa KOMHCCHs ONpeneNsAeT CTeNeHb ero BUHbI (B MpoleHTax). B atom
C/Iy4de pasMep CTPaXOBbIX BBIMLIAT COOTBETCTBEHHO MOHMXaeTcs (MAKCH-
MaJIbHO Ha 25 %).

Ha npexnpusitusix P® Moryt 6bith cosmanbl cucmems: ynpaenenus
oxpanoti mpyda (CYOT) u psan mpyrux. B ux pabore NMPUHUMAIOT yYacTue
PYKOBOIUTENN NPEANPUATHUS], BCEX CTPYKTYPHBIX ITOAPA3NeTeHHIt, BKITIOYast
OTICIIBI INIABHBIX CNIELNATIUCTOB, OTAEBHbIX YYaCTKOB, J1aGOPaTOPHii, MO/~
PasNe/IeHU|, 3aHMMAIOMXCS OOyYeHHEM, MaTepPUATbHO-TEXHHYCCKUM
CHaOXEHUEM M DA Apyrux. KoopIMHAMIO ReSTeNbHOCTH 3BEHBEB STON
CHCTEMBI ocymIecTBAseT cnennansHoe auio (FTOCT 12.0.006—03). OcHos-
HbIMU QyHKUMsAIME CYOT sBasiorcs IUIaHUPOBAHHE U CTUMYIMPOBAHUE
pabor 1o oxpane Tpyza. OCHOBO¥ 1Sl IPUHATHS YIPaBJIEHYECKUX PEUIEHHIA,
B aCTHOCTH IIAHUPOBAHUA PAGOT, SB/IAETC AHATIU3 PE3YIBTATOB KOHTPO-
JIi1, BKIIOYAKOIMHA OLUEHKY COCTOSIHHS OXpaHbI TPyZa.

Obecneyenne HOPMAIBLHBIX YCITOBMI TPyZ2 BefieTCs 110 JIMHUH MOfIpa3-
IENEHUH, OTBEYAIOIMX 32 CHCTEMBI BEHTIISLNH, OTOIIJIEHUS], KOHAULIMO-
HHPOBaHus, 3a cUCTeMBI ocBeleHus. OTM u OI'D* pemator YKa3aHHYIO
3aliauy IyTeM COBEPILEHCTBOBAHUS 06opynoBanHusi, OT T-TeXHOTOINYECKIX
npoueccos. Ha KpymHBIX npeanpuaTHsx yryuueHueMm YCIIOBHIL TpyJa 3a-
HUMAIOTCS CAHHTApHO-IIPOMBILUICHHBIE TaGopaTopuu. Bo3sMoXxHO npusite-
ICHUE CNELUATU3UPOBAHHBIX OpraHu3anuii. ObecrneyeHne 6e30MaCHOCTH
obopynoBaHust BoanoxeHo Ha OI'M wu OI'D, a Takke Ha MeXaHWKOB M
SHEPIETUKOB nolpasaencHuil. ObecrevyeHneM 6e30NMacHOCTH TPOM3BOJICT-
BCHHBIX npolieccoB 3aHuMaercss OI'T, cpencTs KoJUIEKTUBHOM 3all[MThI —
TTOApA3NEICHUS], OTBETCTBEHHbIE 32 MX SKCIUTyaTalIO (CM. BBILIE); 3MAHUI
M COOpYXeHMH OTHeNbl (YIpaBIeHHs)) KANUTATBHOIO CTPOMTEILCTBA K
OTIEJBL 3KcIUTyaTtauuu (03).

Ponb 8 CYOT cnyx6 oxpaHe! Tpyna onpezeneHa B PekomeHpauusax mo
OpraHu3aluuy ux paborot Muntpyna P® (2000), cornacHo KOTOPBIX OCHOB-
HBIMM 33[a4aMU CIIyK6bI OXpaHbl TPYAA SBISIOTCH:

— OpPraHM3alMs U KOOPIAMHALKS paboThl HO OXpaHe Tpyda Ha Ipef-
IIPUSITHH;

— KOHTPOJIb 33 COOTIOAEHMEM 3aKOHONATENBHBIX ¥ HHBIX HOPMATHBHbIX
TIPABOBBIX aKTOB IO OXpaHE TPyaa PaGOTHUKAMH MPENNPHSITHIA;

— COBEpLICHCTBOBAHUE MPODMIAKTUYECKOH PaGOTHI 1O NMpenyNpesxe-

.
OI'M — ornen masHoro Mexanuka, OI'D — SHEPreTHKA.
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HWIO NIPOM3BOACTBEHHOIo TPABMATU3Ma, npodecCHOHAIBHBIX ¥ MPOM3BOX-
CTBEHHO-0GYCJIORIEHHBIX 3a60/1eBaHUi ¥ YTy IICHHIO yCIOBUH TPYHa,

— KOHCYIBTHpOBaHUe paboTonaress U pabOTHUKOB 110 BOTIPOCAM OX-
paHsl TpyJa.

B coortsercteuu ¢ PenepanbHBIM 3aKOHOM «06 ocHoBaxX OXpaHsl TPYAA
B P®» cnyx6Gsl oxpaHbl TpyAa, B 3HAYMTENHHOM Mepe TNOBHILIAIOINeE
3¢ (eKTHBHOCTh CHCTEMBI YNPABICHNUA 110 CPaBHEHHIO C MpeANPUATHAMH,
e 3TN CIyXObl MOTYT OTCYTCTBOBATb, JOJDKHBI OpraHU30BBIBATECS, €CITH
YHC/IEHHOCTh PaGOTAIOMIMX CoCTaRseT Gonee 100 yen.

O6yuenue pabomatousux Gesonacrocmu mpyda BeieTcs TIpA Npodeccuo-
HATLHOM TONTOTOBKE HE3ABUCHMO OT €€ (opMbl (MHCTHTYT, KOJUIEIX,
obecrieyeHUe HEMOCPEICTBEHHO Ha POU3BOACTBE), B PaMKaX CHCTEMbI
WHCTPYKTaxeil ¥ MNpH IOBBILEHHU kpauukauuy. CorracHo TrocCT
12.0.004—90 mpenycMOTpEHO NpPOBEAEHHUE MATH BUIOB nHcerpykTaxa. Ilpu
TIOCTYTUIEHHM Ha paGoTy OTAEN OXpaHbl TPyAa MPOBOAUT 8600HbIIL KHCTPYK-
tax. [lepen MepBUYHBIM JONYCKOM K pabote Bce MPUHATHIC HA Hee (B TOM
yyc/Ie yyaluecs, MPOXOAsALIUe NPOU3BOICTBCHHYIO TIPaKTHKY) HEMocpen-
CTBEHHO Ha pabodyeM MeCTe IPOXOUAT nepeuuHbill UKCMPYKmMaxc 1o OXpaHe
Tpyna. Bce paGouue, B TOM YMC/IE BBITYCKHUKU npodbTeXy NI, Y4eOGHO-
NIPOU3BOACTBEHHBIX (KypcoBbIX) KOMOUHATOB, TOCIIE TIEPBUIHOTO WHCTPYK-
Taxa Ha paboyeM MecTe NODKHBI B TEYEHHME IIEPBBHIX 2..14 cMmen (B
3ABMCHMOCTH OT XapakTepa paboThl, KBUTUpUKALMH paGoTHUKA) NPOUTH
cmaxcuposKy TIOX PyKOBOJICTBOM JIMII, HA3HAYCHHDIX npyKasoM (pacrops-
XeHHeM) 110 Uexy (Yy4acTKy, Kooneparusy ¥ T. 1n.). Pabouyne H0IMycKalOTCs
K caMOCTOsITeIbHOM paGoTe mocie CTRKUPOBKH, NPOBEPKH TEOPETHYECKHX
3HaHUH M TIPHOOPETEHHBIX HABLIKOB 6e30MacHbX criocoboB paboTHL.

[Moce Hayana caMoCTOATebHON paboThl BCE pabOTHHKM HE pexe YeM
pa3 B MOJITo/ia MPOXoaAT nosmopHuili uncmpykmaxc (Ipy padoTax MOBBIICH-
HOl1 OMACHOCTYM pa3 B KBapTan).

BrenaaHo6vili UHCMPYKmax TIPOBOIAT B CIENYIOLINX CIYdasX.

— npHu BBENEHUH B IEHCTBUE HOBBIX WIH nepepaboTaHHbIX CTAaHIAPTOB,
TIpaBMJI, MHCTPYKLIMH 110 OXpaHe TpyAa, a TAKXKe M3MEHEHUH K HUM;

— NpM U3MEHEHNHU TEXHOJIOTMYECKOro npouecca, 3aMeHe WM MOIEp-
HM3ALMM OBOPYIOBAHMS, TPUCTIOCOONEHNI U MHCTPYMEHTY, HMCXOAHOTO
ChIpbsl, MaTepuagoB W IPYTHX ¢$aKTopoB, BIMSIOLIMX HA 6€e301acHOCTh
Tpyaa;

— mnpy HapylleHWu paboTalolMMH U yyalumucs TpeboBaHNH 6ea-
ONACHOCTU TPYHA, KOTOpbIE MOTYT NMPHBECTH WM NPUBETH K TpaBMe,
aBapuM, B3pbIBY MM TIOXapy, OTPABICHUIO,

— 10 TpeGOBAHMIO OPraHOB HAI30Pa;

— mipu TepepbiBax B pabore — LI paboT, K KOTOPHIM NPEXBABISIOT
JOTIOHUTEBHBIE (TOBBIIIEHHBIE) TpeboBaHUs 6e301acCHOCTH TPY/a Oonee
yeM Ha 30 KaNeHAapHbIX JHeE#H, a WIS oCTalbHBIX pabor — 60 nHei.

Ilene6oii uncmpykmasc IPOBOIAT NPHU BBITOIHEHNH pa3oBbIx pabor, He
CBSI3AHHBIX ¢ MPSAMBIMU OOS3aHHOCTAMH IO CTEUNATBHOCTH (rorpyska,
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BBITPY3Ka, YOOpKa TeppHUTOPUH, pa3oBble PaGOTHI BHE NpPEANPHUATHS, Liexa
M T. I.); JAKBUIALMH TOCIEACTBUA aBapuif, KatacTpod M CTUXMIHBIX
GencTBuii; MPOU3BOACTBE paboT, Ha KOTOPBIE OHOPMIISIOTCS HAPS-IOITYCK,
pa3spellieHHe U Apyrie JOKYMEHTHI; MPOBEACHUE IKCKYPCUM HA NpeNIpHs-
THHU, OPraHM3ALMM MACCOBBIX MEPOIPHATUH C ydaluMmucsa (IKCKYpPCHH,
MTOXOJibl, CTIOPTUBHBIC COPEBHOBAaHUA H Jp.).

TMepBUYHBIH HHCTPYKTaX Ha paGoyeM MecTe, MOBTOPHBIM, BHEILIAHO-
BBIH U LEIEBOM IPOBOMUT HEMOCPENCTBEHHBI PYKOBOAMTENDb paboT (Mac-
TEP, HHCTPYKTOP MNPOU3BOACTBEHHOTo 0OYyYeHHs, IIpenoaaBaTelb).
HHcTpykraxu Ha paboyeM MecTe 3aBepIualoTcs IPOBEPKOi 3HAHMIA YCTHBIM
ONpOCOM WM C ITOMOIUBI0 TEXHWYECKHX CPENCTB OOy4eHMA, a TaKKe
NpOBEPKOi NMPHOOPETEHHBIX HABBIKOB 6€30IMacHbIX c1oco6oB paGoThl. 3Ha-
HUA MpoBepsieT pabOTHUK, TPOBOAMBIIMI MHCTPYKTaX. JInla, oKkasapmue
HEeYIOBJICTBOPHTENbHBIE 3HAHUSA, K CAMOCTOATENBHOM paGoTe WM NPAKTH-~
YECKUM 3aHATHUSIM He JOITYCKAIOTCsl M 00s3aHBI BHOBB MTPOUTH HHCTPYKTAX.

O nposeneHMH NEPBUYHOrO HHCTPYKTAXa Ha paboyeM MecTe, IOBTOp-
HOTO, BHEILJTAHOBOTO, CTAXHUPOBKH, O XoNycKe K pabore pabOTHUK, NPOBO-
JMBIIMIA HHCTPYKTaX, JeJIaeT 3aIUCh B XXypHaJIe peTHCTPAIIMM MHCTPYKTaXAa
Ha pabo4yeM MecTe ¥ (WIH) B IMYHON KapTOUKe ¢ 06513aTeIbHOMN MONITNCHIO
HHCTPYKTHPYEMOIO ¥ HMHCTpyKTHpyioulero. [Ipu perucrpaumy BHEILIaHO-
BOT0 MHCTPYKTaXa yKa3hIBalOT IPUYNHY ero nposeneHus. IlereBoit uHer-
PYKTaX ¢ paGOTHHKaMM, NPOBOMSLIMMM pabGoTHl IO HapALy-AOMYyCKY,
Pa3peIeHHIO M T. 1., GUKCUPYETCA B Hapsiie-IONMyCKe WIHM APYroif JOKy-
MEHTAallMH, paspelniaoueil Npou3BoICTBO pabor.

BaxxnbiM aneMeHTOM 06y4eHMs 110 OXpaHe Tpyaa sBjserTcsi TpeboBaHue
Konekca o paspaborke u yrBepXiaeHuM paboToaaTesieM C Y4ETOM MHEHMS
UHCTPYKILIMIA 1O OXpaHe TpyAa, BEIOOPHOro npo¢)col3HOro opraHa npe-
TIPHATHSA, YYPEXIEHUS], OPraHU3alnu. Pa3spaGoTYMKOM HHCTPYKLIMM SIBIISA-
€TCA PYKOBOAMTEJIb ITOJPA3ACICHUA. YUeT HATMYUA U KOHTPOJb 3a CBOE-
BPEMEHHOCTbIO IIEPECMOTPAa MHCTPYKLIUIA IPOU3BOTUTCA CIIYXG0i OXpaHbI
TpyIna.

MuHucTepcTBaMH, rocyjapCTBEHHBIMH KOMMTETAMH M BEJOMCTBAMM I10
COIJIACOBAHHIO C COOTBETCTBYIOLIMMM IPOGCOIO3HBIMH OpraHaMH, a B
HEOOXOMMMBIX CITyYasiX U C COOTBETCTBYIOIIMMM OpPraHaMH IoCyIapCTBEH-
HOTO HaA30pa MOTYT YTBEPXIATECS TUITOBBIE nHCprKupm 10 OXpaHe Tpyna
Uit paboYHMX OCHOBHBIX Npodeccuit.

W3 npyrux 3agay CYOT creayer oTMETHTD o6ecneuenue pexcumos mpyda
u omdbixa, CAHUTAPHO-GBITOBOIO M JIeYeGHO-NPOGHMIAKTHYECKOrO 0bCITy-
XHBaHMs, OTBETCTBEHHOCTh 3a pellleHHe KOTOPHIX BoljioxeHa Pemepain-
HBIM 3aKOHOM «O6 ocHOBax oxpaHsl Tpyaa B PO» Ha paboronaress. Pexumel
TPYAa ¥ OTJBIXA NOJDKHBI OBITh 3aDMKCHPOBAHHI B MPABMWIAX BHYTPEHHETO
pacniopsinka. TpeboBaHHSI K CaHUTapPHO-OBITOBOMY OOCITYXHBAaHHIO OIpE-
aenexsl CHuIT 2.09.04—87, ycraHaBTMBalOIIMMH TPEGOBAHHUA K YCTPONCTBY
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rapaepo6HEIX, TOMEUIEHU! IS CTEeLONEXIbl, NYIIEBbX, YMbBIBAJIbHUKOB,
KYpUTEIbHBIX U T. II.

Jleuebno-npodusaxmuueckoe oOCITYXUBAHUE IPENYCMOTPEHO IS JIULL,
3QHATHIX HAa BpeqHbIX paboTax, IJie eCTh BEPOATHOCTb Pa3BUTHs TpodeccH-
OHANBHBIX 3a60eBaHuii. 1 3THX KaTeropuii paboTarcIUX PeAyCMOTpEHa
GecruraTHasi BbIaya Mo yCTAHOBJIEHHBIM HOPMaM Jiede6HO-TIpoduIakTHye-
CKOTO ITMTaHHUS TUO0 MoIoKa (MM PaBHOLIEHHBIX POAYKTOB).

PaGoTHHKHM, 3aHATHE HA TAXENbIX paboTax U Ha paGorax ¢ BpeAHBIMU
WIM OMACHBIMH YCJIOBHSIME Tpya (B TOM YHMCIIe U Ha MOI3eMHbIX paborax),
a TaKkKe Ha paboTrax, CBS3aHHBIX C IBWXECHMEM TpaHCIIOpTa, MPOXOUAT
00s13aTeIbHBIE TIpeIBAPUTENbHbIE TP TIOCTYTUIEHHH Ha paboTy U NepHOIH-
yeckue (JILa B Bo3pacre 10 21 roga — eXerofHsle) MEIULIMHCKIE OCMOTPHI
U8 ONpeAe/IeHUs: IPUTOMHOCTH UX K NopydyaeMoii paboTe U Mpexynpexuie-
HUs TpodreCCHOHATBHBIX 3a00JICBaHUIA.

12.2. OXPAHA OKPYXAIOIIEV CPEIBI

[Ipasosyro ocHosy oxparsi okpyscarouieii cpedsi B CTPAHE COCTARIACT 3aKOH
PCOCP «O caHHTapHO-3MUAEMHUOIOTHYECKOM 6Iaronoryyny HaceJeHus»
(1999), B COOTBETCTBHH C KOTOPHIM BBEJIEHO CAHMTAPHOE 3aKOHOAATENBCTBO,
BKJTIOYAIO1IlEE 3TOT 3aKOH M HOpPMATHBHBIE aKTHI, YCTAHABIMBAIOIUE KPH-~
Tepur G€30MACHOCTH UTA YeJioBeKa, (AaKTOpPOB CpPElbl €ro OOMTaHHA M
Tpe6oBaHUSA K 06eCTIeYeHHIO OIaroNpHUATHBIX YCJIOBHH €ro XXU3HEAEATEb-
Hoctu. TpeboBaHUe oXpaHbl OKpyXatoliei cpesl 3adhuKkcupoBaHo B OcHo-
Bax 3aKoHomatenrcTBa PO «O6 oxpaHe 3moposbs rpaxnaH» (1993) u B
sakoHe P® «O 3anure npas norpeduteneit» (1992).

BaxXHeNIKMM 3aKOHOATEILHBIM aKTOM, HaIpaBlIeHHbIM Ha obecreve-
HHe SKONOrMYECKOi GesomacHocTH, siBisercs PemepanbHeii 3akoH «O6
oxpaHe okpyxaiolueit cpens» (2002). 3aKoH yCTaHaBIMBAeT CUCTEMY IIpH-
POOOXPAHHOTO 3aKOHONATENbCTBA, OCHOBHBIE NPHHIIMIIBL U OGBEKTHI OX-
PaHbI OKPYXAIOIIEH TPUPOIHON Cpejibl, TOPSIOK YNpaBIeHHs e1o. B 3akone
3a()MKCHpPOBAHO NpaBo rpaxnaH PA Ha GiraronpusTHYIO Cpefty OOMTaHMA.
BaxHeifluil pa3nen 3aKoHa «DKOHOMMYECKOE PETYIMpOBaHHE B 00NacTH
OXpaHBI OKPYXaIOLIeH cpe/Ibl» yCTaHABINBAET IIPUHIIHMIT TUIATHOCTH HCIIONb-
30BaHMA NIPUPOIHBIX pecypcoB. Pa3Mep IuiaThl 3aBUCUT OT TOTO, NPEBbILIE-
HBI WIX HET YCTAHOBIEHHbIE TMMUTHI IIPHPOLOIOIb30BaHNS, KAKOBBI ObUTH
TIpY 3TOM MAcCIUTaObl 3arpsA3HEHUS OKPYXaloHIeH cpefibl (B COITacOBaHHbIX
C COOTBETCTBYIOIMMH TOCYIAPCTBEHHBIMU OPraHaMHu IIpefeiax WM HET).
B pszie cnyyaes mpenycMOTpeHa IIaTa 3a BOCIPOM3BONCTBO INMPUPOIHBIX
pecypcoB (HanpuMep, Jieca, phIOHBIX 3a1IacoB U T. 11.). 3aKOH YCTaHABIHUBAET
NPUHLMIB HOPMUPOBAHUA KAadyecTBa OKPYXAIOWIEH MPUPORHOM Cpenbl,
TOPSIOK NPOBEAEHMS TOCYIAPCTBEHHOM 9KOJIOTMYECKOM IKCIIEPTU3BI, IKO-
JIoTUYECKUE TpeGOBaHMA K PasMEIIEHHI0, IPOEKTHPOBAHUIO, PEKOHCTPYK-
LMY, BBOLY B SKCIUTYaTaLMIO M KCIUTyaTallMy NpennpusTuii. OTaenpHbe
pasziebl 3aKOHA TIOCBSILIEHB! YPe3BbYaifHBIM SKOJIOTHYECKUM CHUTYALIMsAM;
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0c060 OXpaHAEMbIM TEPPUTOPHAM K OOBEKTAM; TPUHLIMIIAM 3KOJIOTHYECKO-
r0 KOHTPOJS; SKOJOrMYeCKOMY BOCIIMTAHHIO, OOPa30BaHHIO M HAYYHBIM
UCCIIEIOBAaHUSAM, pa3pellleHUI0 COPOB B OONACTM OXpaHBI OKpYyXalolei
MIPUPOIHOM CPeNbl; OTBETCTBEHHOCTH 32 KOJIOTHYECKHE IIPABOHAPYILICHH;
NOPSAIKY BO3MEIIEHHS NTPUIMHEHHOTO Bpena.

M3 apyrux 3aKOHONATENBHBIX aKTOB B OOJIACTH OXpaHBI OKpyXalollei
cpensl claenyeT oTMETHTh BomHblil kogaeke PO (1995), 3eMenbHBIH KomeKe
P® (2000). PenepanbHerii 3akoH «O6 oxpaHe aTMochepHOro BO3TyXa»
(1999), Penepanbubiii 3akoH «O6 3KoMOrM4YecKoil s3kcneprude» (1995),
3akoH P® «O6 rcrnonb30BaHUM aTOMHOM 3Hepruu» (1995), PenepansHblit
3akoH «O0 oTxomax Mpou3BOACTBA M MoTpebmeHus» (1998).

HopmaTiBHO-NIpaBOBBIE AKTHI [0 OXpaHEe OKPYXalolIeH Cpelbl BKIIO-
YaloT B ceOs caHUTapHbBle HOPMBI M NpaBuwia Mun3npasa PO, obecneuu-
BaloOIe HEOOXOTMMOE KAauecTBO INPHUPONHBIX CpeACTB (BO3OYXa, BOJEI,
nous); CHullsr T'ocerpos P®, ycraHasnuBawlie MOPSAOK YYeTa SKONO-
I'HYeCKHX TpeOOBAaHUIA NPH MPOEKTHPOBAHUH, CTPOUTENILCTBE U MPUEMKE B
3KCIUTyaTalMI0 OOBEKTOB HAPONHOTO XO3SMCTBA, afMUHUCTPATUBHBIX H
KWJIBIX 31aHMIT; TOKyMeHTH FocroprexHanaiopa, onpenensiomue IpUHIHIIE!
OXpaHBI OKpYyXalollei cpennl Npu paspaborke Henp; obuiedenepanbHEIe
HopMmaTHBHBEIe AoKyMeHTH (OHJ) Tockomakonoruu*, ycTaHaBIMBAOLINE
MIPUHUMITE KOHTPOJIS MPUPOIHBIX Cpell, pacyeThl OXHIAEMBIX KOHIIEHTpa-
LM B HUX 3arpsA3HAIOLUIMX BEILIECTB U T. 1.

OCHOBHBIM BUJIOM HOPMATHBHO-IIPABOBHIX aKTOB MO OXpaHe OKpYXa-
IOllell cpelpl AB/SIETCA cuUcTeMa craHaapToB «OxpaHa HpHUpoOnbl». DTa
cucrema umeer HoMmep 17 B T'CC. IlepoHavansHo oHa cocrosia u3 10
KOMIUIEKCOB, KaXIBIA M3 KOTOpHIX (KpoMe KoMiulekca ¢ mudpom 0)
BKIIOYaN 6 rpynn craHgaproB**. CTpyKTypa cHCTEMBI ¢ LINGpOM U Kono-
BbIMM Ha3BaHMAMH KOMIUIEKCOB JJaHA HUXKE:

Indp HanmeHnoBanke xomMniaekca Tpynmbi cTanA’pTOB
KOMILIEKCa
0 - Kommnekc opraHusaumon- 0
HO-METOAWYECKHX CTaHIapTOB
1 Kommteke craHmapros B 06- 1 2 3 4 5 6

JIACTH OXPaHbI ¥ PATUOHAIBHO-
T'o UCNOJIb30BaHUA BOA

2 Komiiekc cranpapros B o6- | 2 3 4 5 6
JIACTH 3alUUTBI aTMocpephl
3 KoMruiekc craHgaptos B 06- | 2 3 4 5 6

JIaCTH PallMOHATBHOIO UCTTONb-
30BaHUsA 6HOpecypcoB

’ Panee Munnpuponst PO, Munskonorun PO, lockomnpuponsr CCCP. C 2000 r. ee
(hYHKUMH BBITIONHAET MUHUCTEPCTBO IIPUPONHEIX pecypcoB PO.

*k
B 1994 r. u3 cucreMnl 6bUIH McKTIoueHb Komruteke Ne 3 u Ne 8.
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4 KoMruiekc cTaHoapToB B 00- 1 2 3 4 5 6
JIaCTH OXPaHHI ¥ PALTMOHATBHO-
TO MCTIONB30BaHUS NTOYB

5 KoMmruiekc cTaHaapioB B 06- 1 2 3 4 5 6
JIaCTH YNMYYIIEHUS HCIOJIb30-
BaHMS 3eMelb

6 Kommexc crangapros B o6- 1 2 3 4 5 6
JIACTH OXpaHbl GIOpHI

7 KoMrLiekc cTaHaapToB B 06- 1 2 3 4 5 6
JIACTH OXpaHBI HayHbl

8 KoMruiekc craHaapToB B 06- i 2 3 4 5 6

JIaCTH OXPaHbl U NMpeobpa3oBa-
HUS JaHIa¢hToB
9 KoMmruteke ctaHnaproB B 06- 1 2 3 4 5 6
JIACTH PALIMOHATTBHOTO UCTIONb-
30BaHUsl ¥ OXPAHBI HEAD

Conepxalme Tpynn CTAaHJAPTOB OMPERACIACTCA UX HAUMCHOBAHHUEM!

MIudp rpynnm HaumeHoBaHHE rPYNIB CTAHAAPTOB

0 OCHOBHBIE TOJIOXEHHSA

1 TenMuHbl, onpeaeneHus, Knaccuduxaims

2 IMoxazatean KayecTsa MPUPOAHBIX Cpell, ITapaMeTphl 3arpsi3HsIIOIIMX BBI-
6pocoB 1 cOPOCOB ¥ OKa3aTesI HHTEHCUBHOCTH MCIIOIb30BaHHA IPH POXHBIX
pecypcoB

3 TMpaBiia oxpaHbl NPUPOABI M PALOHATBHOTO UCIIOIb30BAHMS ITPUPOIHBIX
pecypcoB

4 MeTonn! onpefiefieHUst MApaMeTPOB COCTOSIHUS TIPUPOOHBIX OOBLEKTOB U
MHTEHCHBHOCTH XO3STHCTBEHHBIX BO3AEHCTBHI

5 TpeGoBaHMA K cpelcTBaM KOHTPOMS ¥ U3MEPEHUH COCTOSIHHSA OKpYXaio-
LIed IpUPOAHOI cpebl

6 TpeGoBaHus K ycTpoWcTBaM, arrapaTaM M COODYXEHHMsIM 10 3alluTe

OKPYXAIOUICH Cpelb! OT 3arpsA3HEHUIA

B cucreMe cradpaproB «OxpaHa MpUPOIEI» MPUHSTA CIEAYIOLIAs CY.C-
tema obosHaueHus: FOCT 17.X.X.XX—XX, rme cooTrBeTcTBEHHO X.—
HOMEpP KOMILIeKca; X.— HoMep Ipynisl; XX — HOMEp CTAHAApTA B IPYIIIE;
XX — ron perucTpaliMy WM MepecMoTpa CTaHAApTa.

Taxum obpa3oM, ecM HaM HYXeH CTaHOapT Ha MpaBuia onpeneiaeHus
JonycTUMBIX BeiGpocoB (ITJIB), HeoGxomumo uckaTh ero B cucreme 17,
KOMIUTeKce 2, rpymre 3, rae ¥ HaxomuM ero: 3to ['OCT 17.2.3.02—78.

OrpaciieBass HOpMaTHBHAs JOKYMEHTALMA U JOKYMEHTAIUS Mpeanpu-
ATHIA TI0 OXpaHe OKpYyXaolleil cpeibl BKIIOYAIOT B cebsl COOTBETCTBEHHO
OCTwt, CTI1, pykopoagiiue nokyMeHThl (P]1), onoxeHus: U T. 11

Ynpasnenue oxpanoti oxpyxcarousei cpedot 8 PO ocyiectinsieTcs opra-
HaMU 3aKOHOAATEbHOU U UCTIOJHUTENIBHON BIACTH, MECTHOTO CAMOYIIPAB-
JIEHUs1 U CIIELUAIBHO YITOTHOMOYEHHBIMY OPraHaMu, TIABHBIM U3 KOTOPBIX
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ABgercs MUHHUCTEPCTBO NPHPOAHBIX pecypcoB PO (MIIP). Ha MIIP
BO3JIOXEHB! BhIPabOTKA M IIPOBENEHHE NPHUPOJOOXPAHHON MOJUTUKM B
CTpaHe, KOOPAMHALIMS COOTBETCTRYIOLINX paboT B OTpacisiX U BEAOMCTBAX,
MPOBEAEHHE IKOJOTHYECKOH 3KCIIEPTU3bI, TPOBENEHHE 3KOJIOTHYECKOTO
KOHTpOJI ¥ HeKoTophle Apyrue obsa3anHocty. MITP Poccum obecneunsaer
TAKKE PALHOHAIBHOE TIPMPOIOIOIb30BaHUE (Z0ObMA MONE3HBIX UCKOTIae-
MBIX, MCITOJIb30BaHUE BOA), MOCYAAPCTBEHHBIN 3KOJIOrMYECKUl KOHTPOJIb 32
OXpaHOii ¥ pallMOHATIBHBIM UCIIONIb30BaHVEM MTIOBEPXHOCTHBIX Y IIOA3EMHBIX
BOII, a TAKXKE BOIBI B CHCTEMAX XO3AiICTBEHHOTO BOIOIONb30BaHUSA. BeoM-
CTBO MM€EET TEPPUTOPHANIBHBIE OPTaHb.

Vnpasnenue oxpaHoii Tpyaa B cyGbekTax (enepany, B Kpasx, obactsix
M TOpOJaxX OCYILECTBAAETCA OpPraHaMH NMpeJCTaBUTENIbHON (3aKOHOAATENb-
Hble cOOpaHHsi, TOPOICKHE AYMBI U T. I.) M MCIOTHMTEIBHOM BIACTH
(IpaBUTENBCTBA, MOPHH U T. I1.).

Opzanbl 20cydapcmeenH020 IK0N02UHeCK020 KOHMPOAA BKIIIOYAIOT B cebs
opraHsl ucrnonuutensHoi Biaactu, MIIP P®, a raxxke I'ocaToMHan3op
Poccuu, PenepansHyio cayx0y 3eMensHoro kamactpa Poccun, MuH3npas
PO, onHa U3 GyHKIHI KOTOPOTO — MpOBeAeHHE CAHUTApHO-3MTHIEMHOJIO-
TMYECKOTO HAI30pa, U HEKOTOPhI€ ApYyTHe, OCYHIECTBISIOIME TOCKOHTPOJIb
B JIOCTATOYHO Y3KOM HAIpaBJICHUH (3allUTa OKPYXaIOLIEH cpelbl OT BO3-
JeACTBUSA OOBEKTOB aTOMHOM 3HEpPreTuKH, oOXpaHa ¥ palMOHAJIBbHOE UC-
N10JIb30BaHME PHIGHEBIX pecypcoB M T. A.). [IpeacTaBUTENIM 3THX OPraHOB
HMEIOT TpaBO NaBaTh oOsi3aTeNbHBIE AJISl BHIIOJIHEHHWS MpPEeNNHCAHUS,
[IPUBJIEKaTh K AAMAHUCTPATUBHOM OTBETCTBEHHOCTH NOKHOCTHBIX JIHLL,
HapYIWMBIIKUX NPUPOJOOXPAHHOE 3aKOHOAATENbCTBO, HAMPABNIATH B CYI
HUCKM Ha Bo3MellleHUe MpHPOAE yliepba U MHOroe Apyroe.

BaxHeMIIUM HAO30pHBIM OPTaHOM MO OXpaHe OKpYXawolle#d cpeabl u
PAaLMOHAIBHOMY TPHPOIONONb30BAHHIO ABJISIETCSA NPUPOJOOXPaHHAsK IPO-
Kyparypa.

Bedomcmaennbiii axonoeuneckul Konmpoab OCYLECTBIAIOT CITyXObI 0Xpa-
Hbl IPUPOIBI MUHUCTEPCTB U BEJOMCTB.

OBuecmeennbiil 3K0A02UMECKULl KOHMPOAb TIPOBOANTCS NPOGMCOIO3HBIMH
OpraHu3alMaMy. B KoJUTEeKTHBHBIX JOTOBOPAX MPEeAyCMATPUBAIOTCSA MEPOIT-
PUSTHSI, HaITpaBJIeHHble Ha OXpaHy OKpyXaiollei cpeast. Kpome toro, atot
BUJ KOHTPOJIS OCYLIECTBJISIOT OOLUECTBEHHbIE OPTaHU3aLMM M obbeanHe-
HUSL.

Ocoboit GopMOil IKONOTUYECKOTO KOHTPOISA SABJISETCS MOHUMOpUHE
oKpyxcaioueli cpedsi. Paznuyaor cnenyoiue BUIbl MOHUTOPHHIA:

— rnoGajnbHBIA, POBOAMMBINM Ha BCEM 36MHOM LIApe WM B Ipeaenax
MATepUKOB;

— HaALUWUOHAIbHBIN, MPOBOAMMEBII HA TEPPUTOPUM OJHOTIO FOCYAAPCTHA,

— PpersoHATbHBIN, MPOBOAMMBI Ha OOJBIIOM YYacTKe TEPPUTOPUH
OIHOT'O TOCYIAPCTBA WK COTIPENENbHBIX Y4acTKaX HECKOJIbKHX IoCy1apCTB;

— JIOKIBHBIA, POBOAMMEIA HA CPAaBHHTENIBHO HEGOJIBILION TEPPUTO-
puM (roposia, BOAHOTO 06beKTa, pailoHa KpyITHOTO NPEeANpUATHS M T. 11.).
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B P® ocyuiecTrieHMe MOHMTOpPHHTa BolnoxeHo Ha DexepanbHyio
cnyx0y Poccum 1o ruapoMeTeoposiorHd M MOHMTOPHMHIY OKpPYXaloIeit
cpenbl. B cucreme HaGmoneHus 3a cOCTOAHMEM aTMOC(hephbl, MOPCKMX BO/,
3eMJIM U ITOYB, PACTHTEIBHOIO M XHBOTHOIO MHUpPA, IMOBEPXHOCTHBIX BOM
CYIIM, MOJ3eMHBIX BOJ H BOJ BOAOXO3ANWCTBEHHBIX CUCTEM, 4 TAKXKE IEOJI0-
TMYECKOH Cpeaibl U MMHEPATbHO-CHIPhEBBIX pecypcoB 3aaeiictBosaHo MITP
PO.

Opranusauus paboT 1o oXpaHe OKpYXaloliei cpeIbl Ha MPeapUsTHIX
¥ B OPTraHU3alMsIX OCYUIECTBIsIeTCS, KaK MPAaBUIO, OMHOM U3 CIyX0 IIaBHBIX
crieruanucros (OI'M win OI'B). Yaine Bcero ato cnyx6a, oTBevaolas 3a
3KCIUTyaTalMI0 BEHTWISIHUOHHBIX CHCTEM. BO3MOXHO co3iaHue cIielUaIb-
HOH cayxObl MO oxpaHe oKpyxXawolueil cpensl. IIpu moGoM BapuaHTe
OpraHu3aluy paboT Noapas3leneHue, OTBETCTBEHHOE 3a HX IIPOBENEHME,
KOHTPOJIMPYET BBHIIIOJHEHHE 3aKOHONATENBCTBA M0 OXpaHe OKpYXaIolIei
cpensl Ha NIPEANIPUATUM, IPOBOAMT WHBEHTAPU3ALMHU HCTOYHUKOB BHIOPO-
COB U cOpocoB, a TaKkKe 3Heprosarps3HeHWi, obecleyHBaer KOHTPOJIb
3arpsASHEHUN atMocdepbl, ruapocdepsl U MOYB, CO3NABAEMBIX IPEANpPHs-
tHeM. Ha 310 Xe noppasnesnieHue Bo3iaraeTcs 3arojHeHHe 3KOJIOTHYECKOro
MacIopTa.

BaxcHeifiunM HarpaBieHueM pa6Gor ciyx0, OTBEUYAIOLIMX 33 DKOJOTHU-
YeCKyl0 6€30I1acHOCTb MPWIETalolIMX K MPEeIPUATHIO, CETUTEOHBIX 30H,
ABisieTcss aKonoeuveckull ayoum. OH BKITIoOYaeT B ceGd OLIEHKY YpPOBHSH
3arpg3HeHnii atMocdepsl, ruapocdepbl 1 MOYB, a TAKKE COCTOAHMS Iazo-
NbUIEYJIABIMBAIOLIUX CUCTEM, CHCTEM OYMCTKH BOJbI, UIYMOITYLIEHUS U
T. 1. K npoBeeH1Io 3K0NI0TMYECKOro ayinuTa, KaK NpaBUIo, IIPUBIEKAIOTCS
CHELUAIM3UPOBAHHbIE OPTAHU3ALIMK, HMEIOLLME JIMIIEH3HIO Ha €ro NpoBe-
IeHHe, BBIIAHHYIO CHEIMATIbHO YIOTHOMOYEHHBIMA OpPTaHAMH.

C 1999 r. B PO peiicreyer B KayecTse craHmapToB Poccuy xoMruiekc
MexnyHapoIHbelx craHaapros MCO cepum 14000 «CucreMa ynpasieHus
KauyeCTBOM OKPYXaIOIIEH Cpexbl».

12.3. 3AIIIMTA B YPE3BBIYAMHBIX CUTYALIUAX

IIpasoeyio ocroay 3auumet 6 ypeseviwaiinsix cumyayusx (UC) cocrasasior
OTHENIbHBIE pasfienbl 3aKOHOB «O6 oxpaHe okpyxawluei cpeipl», «O mpo-
MBIIUIEHHOH 0€30I1acCHOCTH OMACHBIX IPOM3BOACTBEHHBIX OOBEKTOB», «O
noxapHo# Ge3onacHocTi». OCHOBOIONAraOIUM 3aKOHOM, pErIaMeHTHpY-
IOUIMM OpraHu3auuio padot mo npodunakrke YC, mopanky AeiicTBHi B
YC ¥ nukBMIALMM MX MOCTENCTBUM, siBNsAeTcs (eaepaabHblil 3aKoH «O
3aLUTE HACEJIEHUA U TEPPUTOPHH OT YPE3BBIMANHBIX CUTYALUIl TPUPOIHOTO
U TEXHOTeHHOro xapakrtepa» (1994). B . I «O061ue monoxeHus» 3aKoHa
PasbIACHAIOTCA €r0 OCHOBHBIE IOHATHS, LEAH, ONPEe/SIOTCA eIMHas ro-
CyIapCTBEHHasl cUcTeMa NpeaylnpexnceHus u auksugaui YC, rpaHu-
bl 30H YC, 0CHOBHBIE MPUHLMITBI 3aLUUTH HACENEHHUS ¥ TEPPUTOPHUIL
ot YC. OrnenpHasi cTarhs CBsA3aHA ¢ obecrieYeHUEM IIACHOCTH ¥ MHGOp-
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Manuu ot YC. I'n. I nocssieHa morHOMOYHAM OPraHOB IoCyJapCcTBeHHOM
BIacTU U camoynpasieHns P®; mi. [II — npuunumnaM rocyaapcTBeHHOTO
yTIpaBIeHUs B OONACTH 3alIUTHI HaceJeHUs U Teppuropuit or UYC; mi. IV
onpenenser npasa ¥ oGS3aHHOCTH IpaXIaH B pacCMaTpMBaeMoii o61acTH
¥ NPUHUKNBI COLMAMbHOMN 3alUTH MocTpafasmx oT YC; mi. V ¢BsA3aHa ¢
noxaroropkoit HaceneHuss Xk YC; rn. VI — ¢ nopsaxom duHaHCOBOro u
MaTepHalbHOro obecneyeHnss MEPOIIPUATHIA ITo 3alliMTe HACEIEHMS U Tep-
putopuii ot YC; . VII — ¢ nopsakoM NpoBelNeHHS TocyAapCTBEHHOIM
3KCHEPTU3bI, HAI30pa H KOHTPOJsA B paccMaTpuBaeMoii obmactu; mr. VIII
NOCBALIEHA MEXIYHAPOAHBIM JoroBopaM Mo 3aiure ot YC.

OCHOBHBIM BHJOM HOPMAaTHBHO-TEXHMYECKOH NOKyMeHTAaIMH mo YC
SIBJIAETCS cucmema cmandapmos «bezonacnocmb e upeseviuatinwix cumyayusxs
(BUYC) — 22 cucrema I'CC. Ona Bxmoyvaer B ce6s 10 rpynn craHmapros.
Hx HauMeHoOBaHMe, oTpeesolIee CogepXaHue, IIPUBEIEHO HIXeE:

Homep Hanmenosauue rpynn CTARIAPTOB Konosoe HanMeHOBAHEE
rpynms

0 OcCHOBOIIOIATAIOINE CTAHAAPTH OCHOBHEIE NOTOXEHUS

1 CraHgapThl B 06/1aCTH MOHUTOPUHTa MOHHTOPHHT ¥ TIPOTHO3HPOBAHHE

2 Crangaptel B obnactu obGecrneueHuss BesomacHocTb 006BEKTOB HapogHO-
6e30macHOCTH OOBEKTOB HapOAHOIO XO- IO XO3slicTBa
3s1icTBa

3 CraHgaptel B obmact obecreyeHUs1  Be30macHOCTh HaceseHUs
6e30MacHOCTH HaceeHUs

4 Cranpaptel B obsactu obecneyeHusi  be3onacHOCTh MPOAOBONILCTBUSA
0e30MacHOCTH TIPOAOBOJILCTBUSA, MHLLIEBO-
TO CHIPBSI U KOPMOB

5 Crangaptel B obnactd ofecnedyeHHsi  Be3onacHOCTb XHMBOTHBIX M pacTe-
6€30MaCHOCTH CeNbCKOXO3MNUCTBEHHBIX  HMIf
XXUBOTHBIX M pacTeHUH

6 Crangaptel B obimactu obecnedeHuss  bBesomacHocTh Boabl
6€30MacHOCTH BONOHUCTOYHUKOB U CUCTEM
BofoCHaGXeHMs

7 CraHaapThl Ha CpelicTBa M CHOCOOH YII-  YTipaBieHue, CBA3b, OTNOBENIEHHE
PaBJIEHHUS, CBSI3H U OTIOBELLECHUSE

8 Cranpapthl B o6nactvt tuksugaiuy YC  JIMkBHOaumsa 4Ype3BHMAMHBIX CH-

Tyawui
9 CraHgapTtel B OOGJacTM TeXHHYECKOTO  ABapHIfHO-criacarelIbHble CPeACT-

10, 11

OCHallleHHUSI  aBapHHHO-CHacaTeNBHBIX
¢dopMupoBaHMit, CpeicTB cCreLMAIbHOM
3allUTHI ¥ 3KUITUPOBKH Ccriacarenei

Peseps

CranpapTtsl rpynimsl 0 ycTaHaBIHBAIOT:
— OCHOBHBIE TTOJIOXEHHA (HazHAYeHHeE, CTPYKTypa, KiaccudHuKauus)
KoMiIutekca cranaapros bUC;

Ba
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— OCHOBHBIE TEPMHHBI M omnpeneeHuss B obmactu oGecrieueHuss 6e3-
onacHocty B YC;

— knaccudukaimio UHC;

— KJacCH(UKAIMIO MPOLYKIHH, IIPOIIECCOB, YCIYT U 0OBEKTOB HapoA-
HOTO XO3SIICTBA I10 CTENeHN UX OMACHOCTH;

— HOMEHKJIATYPY M KJIacCU(UKAIINIO MOpaXaoux GakTopoB U BO3-
JeitcTBUi HcToyHMKOoB UC;

— TMpefenbHO JONMYCTHMBIE YPOBHHM (KOHLEHTpAllM{) TMOPaXaloluX
_¢axropoB H Bo3neHcTBHIA HcToyHHMKOB YC;

" — OCHOBHBHI€ ITOJIOXEHHS M IIPABHIA METPOJIOTHYECKOTO 0becrieueHus
KOHTPOJISi COCTOSTHUS CIOXKHBIX TeXHUYecKux cucteM B YC.

B cucreMe craHnaproB «be3ollaCHOCTh B YPE3BBIYAMHEIX CHUTyaLUgX»
IIpUHATA ciieayoias cucteMa obo3navyenuit: 'OCT 22.X. XX—XX, roe X.—
HOMEp TIpymIbl B cucrteMe, XX — COOTBETCTBEHHO HOMEp CTaHAapTa B
[pYNIE U rol perdcTpalliy WIH IepecMoTpa CTaHIapTa.

3Ha4yuT, e HaM HyxeH ctauaapT «BUYC. 3amura HaceneHuss. OCHOB-
Hble TTOMOXEHHSA», Heobxoarmo uckaTh ero B 22 cucteme I'CC B rpymme 3,
rae ¥ HaxoauM ero Kak T'OCT 22.3.03—94.

Tocydapcmeennoe ynpaenenue B UYC onpenenero TlonoxeHneM o eIMHOR
roCyJapcTBeHHOM cucTeMe npenynpexaeHus u muksupaun YC (PCUC),
o6beAMHAIOIIEN Oprausl yrpasieHus cybbektoB Penepauuu, Penepais-
Hble OpraHbl MCTIOTHUTEIBHOM BIACTH, OPraHOB MECTHOTO CAMOYTIPABICHHS
U opraHs! ynpasneHus YC opranusauuit. OHa obecrieyuBacT CUCTEMY MEp
npenynpexneHuss YC, onpenenser opraHM3alMOHHBIA TOPSNOK pearupo-
BaHMA Ha WX peaju3audio M nopsnok aeiicreuit B YC. OHa BKIIOYAET B
ce0sl COOTBETCTBYIOLINE OPTraHM3allMH, CWJIBI M CPEACTBA M KOOPAUHMUPYET
UX OeicTBuS B Ueasx npenynpexieHus UC, 3aliuThl HaceJeHUsI, MaTepH-
JIBHBIX U KYIBTYPHBIX LIEHHOCTEH, OKpyXaioileil cpellbl NpY BO3HUKHOBE-
HMY aBapuii, KatacTpod ¥ CTUXMHHEBIX OeICTBUH, a TAKKE MPH NPUMEHEHHUH
BO3MOXHBIM IPOTUBHHKOM COBPEMEHHBIX CPEICTB IOPAXEHUS.

PCUC Bkimoyaer B cebs1 TeppUTOpHANIbHBIE U (GYHKLMOHAIBHBIE ITOM-
CHCTEMBI, UMEET IISITh YPOBHEH: OOBEKTOBBIIN, MECTHBII, TEPPUTOPUATIBHBIHN,
perMoHaIbHBIN U deaepanbHbid. [TTaBHBIA opraH ¢enepanbHOro ypoBHA —
MUC (munucrepctBo P® 1o menaM rpaxnaHckoii oboponsr, YC u nnkBu-
JAUWH NMOCAEACTBUN CTUXMIHBIX OeCTBUI).

TeppuropnansHeie noacucreMsl PCUYC cy6nekroB PP cocroar us
3BEHBEB, COOTBETCTBYIOILMX NPUHATOMY B Poccuy ailMHHHUCTPaTHBHO-TEP-
puTOopHanbHOMY neneHuto. Kaxnas teppuTopuanbHas noacHcreMa (3BeHo)
npegHa3sHayeHa Ul TIPEAYNpeXIeHHs M JIMKBUAALUU Ype3BRIYAHBIX CU-
Tyauuil Ha MOIBEIOMCTBEHHOM TEPPUTOPHH M BKIIIOYAET B ce0sl KOOPAUHM-
pPYIOLIMI OpraH — KOMMCCHIO IT0 YpEe3BBHIYAHBIM CHUTYallUAM (pecirybiu-
KaHCKYI0, KpaeBylo, 00JAaCTHYIO, PaliOHHYIO, TOPOACKYIO, 0OBEKTOBYIO) H
opraH HOBCEIHEBHOIO PYKOBOACTBA (UEHTP YIIpPaBAEHHS U IEXypHO-AMC-
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METYEPCKYIO CayX6y), CHIBL U cpeacTsBa (yHKIMOHANBHBIX MOACHCTEM Ha
JaHHOH TEPPUTODHM, B TOM YHC/IE (HHAHCOBBIE, NMPOIOBOJIBCTBEHHEIE,
MEININHCKHE, MATEPHATIBHO-TEXHUYECKHE PECYPChI, CUCTEMBI CBSI3H, OIIO-
BEILEHMs!, HHPOPMALIMOHHOTO obecrievyeHus, a TaKXe CIELMaNbHbIE yJe6-
HbIE 3aBEIEHHS. :

CTpyKTypa TEeppPUTOPHANBHBIX TOJCHCTEM M X 3BEHBEB ONPENEISTIOTCS
COOTBETCTBYIOIIMMH OpraHaMM HCIONHHMTENbHON BIACTH cyGbexToB Poc-
cuiickoit Qenepanuu. 3amauM KOHKDETHBIX DErHOHOB, OPraHM3aIMS M
NOpPANOK PYHKUMOHMPOBAHUS TEPPHTOPHAIBHBIX TIONCHCTEM H MX 3BEHBEE
ONpPEAE/AIOTCS MONOKEHHUAMH, YTBEPXIEHHBIMH COOTBETCTBYIOLMMH Opra-
HaMM MCITONHHUTENILHOM BIIACTH.

HOHAIBHBIE IIOICHCTEMBI CO3/AI0TCs (helepaTbBHEIMH OpPraHAMHM
MCTIONIHUTENBHON RJIACTH -1l OPTaHM3aLMM PaGoTH B IOPYYEHHBIX MM
OTPACIISIX SKOHOMHKH.

B cocras cun u cpencts npemynpexnenust u muksugauun YC BXOIAT
CHJIbI M CPEACTBA (helepabHBIX OPTaHOB HCIIOMHUTEILHOM RIACTH, OPIaHOB
MCTIONHHATENbHOM BacTH cybbexroB Poccuiickoit Menepaunu, opraHos
MECTHOTO CaMOYITIPaB/IeHHUs] K OpPraHU3alUUid, Y4aCTBYIOLIHX B COOTBETCTBUH
C BONOXEHHBIMH Ha HUX OGS3aHHOCTAMM B HaGIONEHMH U KOHTPOJE 32
COCTOSTHHEM MTOTCHUMAILHO OMACHBIX OGBEXTOB U B IMKBUAALMH YPE3BbI-
YaHBIX CUTYaLHi.

12.4. OBAI3AHHOCTH H OTBETCTBEHHOCTb TEXHHYECKHUX PABOTHHKOB
110 COBJIIOEHHIO 3AKOHOIATEIBLCTBA 110 EX]T

O6513aHHOCTH M OTBETCTBEHHOCTD TEXHUYECKUX pabOTHHKOB MpeAIpu-
STMA B YacTH cobmoneHus 3akoHomarenbctsa o BXKJI ompemenena B
PAaCCMOTPEHHBIX BhHILIE OCHOBHBEIX 3aKOHaX. KOHKpETHbIE OGS3aHHOCTH
OrOBAPUBAIOTCA B JODKHOCTHBIX HHCTPYKLIHMSIX.

3a HapymieHHs 3akoHoxatensctBa no BXKII TexHuueckue paGoTHHUKH
HECYT OTBETCTBEHHOCTb. IMCUMILIMHAPHAS, AIMUHHCTPATUBHAS H YTOIOB-
Hasl OTBETCTBEHHOCTD, KaK IPaBWIO, IPUMEHSETCS TONBKO K TOJDKHOCTHAIM
JuuaM. 3a HapylreHHe Tpe6GoBanmit TpynoBoro Komekca ®enepanpHoro
3aKoHa «O6 ocHoBax oxpaHbl Tpyza B P®», ®enepanpHoro 3akona «O6
OXpaHe OKpyXaiowe cpeapl» M 3akoHa PP «O 3ammre HacenreHHs W
TEPPHUTOPHI OT YPEe3BBIYAHHBIX CUTYAlHil NMPHPOTHOTO M TEXHOTEHHOTO
XapaxTepa» KpOMe TOTO IpeXYCMOTPeHa rPaXIAHCKO-TIPaBOBas OTBETCT-
BeHHOCTh. [locrennsas Tpe6yer Bo3MELIEHHS He TOMBKO HAHECEHHOTO IO
Ubei-TO BUHE MaTepPHAJIBHOTO YIuep6a, HO U YIYIUEHHOM BEITOMIBL. Hanpu-
MEp, ECIIH B pe3y/bTaTe HapylieHHs TpeOOBAHUH TEXHOMOTMYECKOTO perfa-
MEHTa IPOM3OIIEN aBapHI{HBIN BHIOPOC SAMOBMTHIX BEIIECTB M MOru6ia
PacTUTENIBHOCTD CAIOBBIX YYACTKOB, TO BO3MEILEHHIO MOMIEXHT He TOIBLKO
CTOMMOCTb [I€pE€BbEB M KYCTADHUKOB, HO M CTOMMOCTb HECOCTOSBILErOCs
ypoxas.
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IJIABA 13

DKOHOMMYECKHUE IMMOCJTEACTBUA 1 MATEPHAJIBHBIE
3ATPATHI HA OBECTIEYEHME BX]I

Asapun, Katactpodbl, HECYACTHBIE CITyyau, CBS3aHHBIC C Hecobmone-
HHeM TpeGOBaHMIA Ge30MacHOCTH, 3arpAsHeHHe paGoyeil 30HBI M OKpyXa-
[OlLEil Cpefbl HAHOCAT SKOHOMHYECKHH yiuepo. Ironomuueckull yuepb —
3TO TOTEpM M 3aTpaThl B CTOMMOCTHOM BBIDAXEHHH, BOSHHMKAIOLIWE B
OCHOBHOM 32 CYeT:

— ruGeny, YXYIOIEHHs COCTOSHHUS 30POBbS M NPOGECCHOHATBHDIX
3a60/1eBaHMI JTIOACH;

— CHMDKEHMS TIPOLYKTUBHOCTH CebCKOXO3SMCTBEHHBIX YTOIUM, CBA-
3aHHOTO C 3arps3HEHMEM OKPYXAIOLIEH Cpellbl, 3aTpaT 3a OCBOCHHE HOBBIX
3eMeNb, K €€ PeKYIbTUBALHIO;

— CHMXEHUS NPOAYKTHBHOCTH Jieca U 3aTpaT Ha JIECOBOCCTaHOBHTEIb-
Hble paboTHI;

— Gonee BBICTPOro paspylleHHs M CTApeHHMs] OCHOBHBIX GOHIOB IpPO-
MBILILIEHHOCTH, IPOH3BOICTBEHHOTO OBOPYNOBAHUS, 3MAHMHA U COOPYXe-
HUR, XWIMIIHO-KOMMYHaJIBHOTIO XO03siiCTBA TI'OpPOJOB U IIOCEIKOB,
CBSI3aHHOTO C POCTOM CKOPOCTU KOPPO3HH TIPY 3aTPsI3HEHHMM OKPYXaIoMeH
Cpelbl;

— 3aTpar Ha JMKBUIALMIO NOCIENCTBUIA aBapuit U CTUXHWHBIX OencT-
BHIif, BOCCTAHOBJIEHME OOBEKTOB SKOHOMMKH, XHIMILHO-KOMMYHILHOIO
X03sTiiCTBa, Tepece/ieHne M peabmIUTalMIo HaceaeHus.

KpoMe Toro, aHTpOIIOreHHOE BO3IeCTBHE HA Cpely OOMTAHMA BbI3bl-
BAET 3K04020-3KOHOMUMECKULl yujepb, CBA3aHHBIM C IoTeped MPMPOAHBIX
pecypcoB, ruGeNnblo NPUPOIHBIX HKOCUCTEM, eCTECTBEHHBIX JaHmuadToB,
JCUE3HOBEHMEM OTIEIbHBIX BUIOB M MOTY/SIIUA pacTUTEIBHOTO M XHBO-
THOTO MHpa, YMEHBIIEHHEM MHOrooGpasus NpUpPOJHOIO MUPA, U COyuUart-
Hble nomepu N3-3a HapylleHUs TPUBBIYHOTO YKJIAIa XWU3HH IIONEH,
paspyllleH!s CIIOXMBILelcs cpelibl OOUTAHHS YeT0BeKa.

Tlon 3KOHOMHMUYECKHM ymep0oM, HaHocumbiM npupoOHoL
cpede, MPUHAMO MOHUMAMb CMOUMOCMHYIO OUeHKY Oezpadayuu npupooHbIX
pecypcoe U 3aepA3HeHUs OKpyxcaiouell cpedsl 6 pesyavmame Yeno8eueckoll
OesmenbHOCMU.

Ype3BbIYaiiHO BAXHBIM ITOHATUEM B 9KOHOMHKE SIBISTIOTCA 3KCTEPHA-
auu (BHelrHue 3¢bdeKTsr).

DKCTepHANNH — Mo eHewnue Gdekmyl (uau nocaedcmsus) sxo-
HOMUHecKOU OeamenbHocmu obseKma, Komopble NOAONCUMEAbHO UAU Hauje
ompuyamensio 6030elicmeylom Ha cy6seKmoe 3mou OesmenbHOCmu. DKerep-
HaJTMM HEMOCPEACTBEHHO He CKa3bIBAIOTCH HA 9KOHOMHYECKOM IOTOXEHUH
caMuX MCTOYHWKOB 3arpssHeHMs. IlocieqHue 3aMHTEpecOBaHBI NPEXIE
BCEro B MUHMMH3ALUM CBOMX BHYTPEHHMX U3ePXeK, 4 BHEIIHHE (IKCTep-
HaJTbHBIE) U3IEPXKKH OHM OBBIYHO UTHOPUPYIOT. BO3HMKAET BAXHBIA 3KO-
HOMMUECKHIi BOIpOC: MoYeMy JIoIH, IPeANpUATUs, TOPOAa, TOABEPTIIHeCs

310



BHEILIHEMY BOSHEHCTBMIO, OJDKHBI CAMHM KOMIIEHCHPOBATh BO3HUKAIOLLME
¥ HUX OTpHUATE/NbHbIE SKCTEPHAIMH, OYEMY OMMH YENOBEK MOIDKEH pac-
TIaMMBATECS 32 OTPHUATENbHYIO AEATENBHOCTh IPYIOro; MoYyeMy ONHO
TIPEANPHATHE NOJDKHO HECTH M3NEPXKH H3-3a 3arpsA3HEHU, CO3NABAEMBIX
apyriuM. Hanpumep, moyemy npeanpusitue nomkuo 3aTpavYMBaTh CpPEJICTBA
Ha OYHCTKY BOABI, 3a0MpaeMoi U3 BoJOeMa I CBOMX HYXI, €CITH apyroe
NPEANpHUATHE COPACHIBaET B 3TOT BONOEM HEOUYHIIEHHBIE CTOYHEIE BOZBI;
TIOYEMY OIMH PETHOH NOJDKEH KOMIIEHCHPOBaTh YIUEPD, CO3NABAEMBIil
3arpASHCHHEM TIPOMBILLIEHHOCTH IPYTOTO PEIMOHA; IOYEMY OfHA OTpacib
CTpallacT OT NEATENbHOCTH APYroi (HANpUMeEp, CebCKOe XO3THCTBO M3-3a
FOpHOLOOBIBAIOILETH NPOMBILIIEHHOCTH)?

Pasanuyaior cienyomme Bumsi YIepOOB: npamoll yuep6, KOTOpIii 11po-
SIBJIFICTCS] HEMOCPENCTBEHHO Ha OOBEKTAX, PACIIONOXKEHHBIX B 30HE Hera-
THBHOTO BO3NEHCTBHSA NMPOMBIILIEHHOTO TIPOM3BOLCTBA; KOCEEHHbILI yuyepo,
KOTOPBIN NPOSBIISIETCA B CMEXHBIX ITPOM3BOAICTBAX, HA OOBEKTAX HEIIPOU3-
BOACTBEHHOH Cephl M B NPUPOXHOH cpeze; COUUANbHO-3KOHOMUMECK L]
Yuiep6, CBA3AHHBIA C NMOTEPSIMM B CBSI3H C yBeJIM4eHHeM 3aboneBaeMoCcTH
HACC/ICHUS M 3aTpaTaMU Ha BOCCTAHOBJIEHUE 3[IOPOBbSL, IK04020-3KOHOMU-
“ecKuil yuep6, CBSI3aHHBIA ¢ Ierpazauueit NIPUPOIHOM Cpelbl U 3aTpaTaMu
Ha €€ BOCCTAHOBJIEHHUE.

Meronnku pacyera skoHoMuyeckoro yuiepba MOXHO pa3ieuTh Ha
JIOKQJIPHBIC M yKpYNHeHHbIe. [lepBbie MeTonukyu npenycMarpuBaior pacyer
yiiepba Kak CyMMY OTHENBbHBIX COCTABJSIOIIMX yuiepba Ui pasuIMyHBIX
00BEKTOB BO3IEHCTBHSA (PeUMNIMEHTOB): Hace/eHHsI, OCHOBHBIX donmos
MPOMBILIEHHOCTH, CENBCKOXO3AHCTBEHHBIX YTOAMA W T. . JIOKATbHEIE
METONIMKM CITOXHBI M IAI0T XOPOLIYIO TOYHOCT JIMIE P HATMYHN HALEX-
HBIX UCXOHNHBIX (haKTHYECKUX MAHHBIX. Hanpumep, tpyano paccuurars
YIIEPO 3M0POBBIO HACENEHUS U3-3 3arPA3HEHUS OKpYyXalomieil cpeipl, TaK
KaK HE NMpOCTO BBISABUTE «IKONOTHYECKHE» 3aGONEBAHUs Ha oHe OPYTHX.
Oco6EHHO TPYAHBI M HEOXHO3HAYHBI pacyeThl SKOHOMMYECKHX YIep6oB,
CBSI3aHHBIX C SKCTEPHATUSIMH.

YKpylHeHHBIE METONMKH TIpOLUE ¥ TTO3BOJSIOT OLICHUTb 2KOHOMHUYE-
CKMIi ymiepb nmpubnaMxeHHo. Hanpumep, ronosoit sxoHoMuveckwuii yiiepo
(py6/ron), cBsi3aHHBII C BeIOpOCaMM u cOpocaMu NpeanpUATHI B OKpyXa-
IOLLyIO Cpeny, OLleHMBAIOT Mo (opMyIie

y= Ycﬂlycn ’

rae y — KOHCTaHTa (py6/yci. T), ycTaHABIMBAEMAs OTAEABHO IS BBIOpOCOB
1 cOpoCcoB, NIpUYEM ee 3HAYEHHe IS cOpocoB npuMepHo B 160 pas Bbiwe,
HeM I BRIOPOCOB; G — Ge3pasMepHBIi ITOKA3aTe/ b OTHOCHTEBHOMN ornac-
HOCTH 3arpsi3HeHHs (4151 BHIGPOCOB u3MeHsiercs: oT 0,4 10 8 B 3aBUCUMOCTH
OT BHIA 3aIpsA3HAEMON TeppuTopMu; mwist c6pocoB — ot 0,11 mo0 2,73 B
3aBMCHUMOCTH OT 3arpsi3HSEMOrO BOHOXO3SMCTBEHHOIO yJacrka); f— 6e3-
Pa3MepHBIit KO3DDUIIMEHT, YIHTHIBAIOLIMI XapakKTep pacceUBaHUA 3arpss-
HAIOLUKMX BeIOpOCOB (M3MeHstetcs oT 0,1 o 3,7 B 3aBHCUMOCTH OT BBICOTBI
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J TemrepaTyphl BbIOpOca), Julst cOpocoB f=1; M, — npuBeeHHasA Macca
BBIGPOCOB ¥ COPOCOB B IO, YCII. 1/ron (Mye, =Y. Aim;), TAe n — KOIUYECTBO

i
3arpsIsHAIOLIUX BEILECTB B BbiGpoce WM cOpoce; A; — OTHOCHTENbHAA
omacHoctb i-ro seinecrsa, 4; = 1/TIIK;; MJK; — npeneasHo JOTyCTHMAst
KOHLIEHTpalusl i-ro BEllecTBa; m; — Macca, j~ro BellecTtBa B cOpoce MU
BBIOpOCE.

HekoTopsle 3KOHOMUYECKHE YIEpPOBI 10ICYHTHIBAIOTCA CPaBHUTEIBHO
nipocro. Harmpumep, 5KOHOMUYECKHH yiep6 OT aBapuy, MMEIOLLEH JIoKaIb-
HBII XapaKTep W HE BbI3BABLIEH CEPBE3HBIX IKOJIOTMHUECKMX MOCHEACTBUHA,
MOXHO OLIEHUTDb KaK CYMMY 3aTpaT Ha JIOKAIU3ALHI0 aBAPUH, INKBUIALMIO
ee MOC/ENCTBUI, BOCCTAHOBJIEHHE Pa3pyLIEHHOrO MIM TOBPEXKICHHOIO
06BEKTa, KOMITEHCALMH CEMBAM TTOTUOIINX (ec/Ti €CTb JIETATBHBIE HCXOLBL),
JeyeHye U BOCCTAHOBJIEHUE paBboTOCIIOCOOHOCTH NOCTPANABLINM.

Oxonomuueckuil 3¢pexm (B) OT MPOBEACHUA 3K00M03aUIUTHOTO MEPOII-
PUSITHSL — 9TO PA3HHUIIA MEXIY PACYETHBIMHI BEIMIMHAMU yuiep6a o ocy-
1iecTBIeHHs! MeponpusiTHs (V) u mocse ero NpoBeICHUA W) d=Y,—Y=
=AY, tme AY — npeIoTBpalLEeHHBIH yuiep6. B pesynsrate NpOBEACHUS
9KOOMO3ALIMTHOTO MEPONPUSITUS MOXHO HE TOJIbKO CHU3UTD yiiep6, HO U
[101y4MTh JOXOA [, HAIPUMED, 32 CYET peau3alliy YIOBICHHOTO cucTeMOM
OYMCTKH BemiecTBa. B aToM ciyuae 3 =AY+ .

DKOHOMUYECKHI 2 HEKT BKHBIN, HO HEIOCTATOYHBIH TIOKa3aTeNb U1
IPUHATHA peleHus ob SKOHOMMUYECKOI LE/IecOO0pa3ZHOCTH NPOBEACHHUS
5KOGMO3AIIMNTHOTO MEpOTIPUSATHsl WM BHIOOpA ONTHMAILHOTO M3 IPYIIBL
AIbTEePHATHBHBIX BAPUAHTOB. DhQEKT MEPOTIPUSATHA MOXET OBITH OONBIINM,
HO TpeGyIoTCs 3HAYNTENbHbIE PHUHAHCOBBIE 3aTPAThL. IToaToMy nokasamenem
sghpexmugHocmu MEPOTIPUSATUS SABJIAETCS pasHuLa Mexny 3ddexToM U
3aTpaTaMH Ha ero peamsauuio. Tako# Moaxoz Moay il Ha3BaHUe aHAINU3a
«3aTpaThl — BHIToIb». OYEBMIHO, YTO MpaBUIbHOE IKOHOMHYECKOE pellre-
HHUe COOTBETCTBYeT IIpeBblilieHNI0 3¢ddekra Hall 3aTpaTaMu 3 1e. 9—3>0.
Yem Gonbllle 9Ta pasHula, TEM yAauyHee BIOXKEHUE CPEACTB.

3arparhl Ha 3K06MO3ALUMTHBIE MEPOTIPUATHA (npMporoOXpaHHBIe, Ha-
TpaBIeHHbIC HA Yiy4IleH}e YCIOBUi Tpyaa, BHEIPEHHUE cucreM obecreye-
HUS! TIPOMBILVIEHHOM M NPOU3BOJCTBEHHOM 0e30MacHOCTH) CKIAIbIBAIOTCH
W3 KanuTalbHbX 3atpaT K (co3IaHWe YCTPOMCTB M CHUCTEM) M TEKYLINX
sarpar C Ha MX 3KCIUIyaTauuio. 3arparhl NPUHSTO OLIEHWBATL B BHIE
NpuBeeHHsX 3aTpat: 3= C+ EK, tne E — HOpMaruBHbIH KOI(QOULKEHT
KATIMTATbHBIX BIOXeHMH (B mpoMbinuteHHoctn E= 0,12, st pana 3K0010-
samuTrbIX MeponpuaTuit — 0,08, wis J1eCOBOCCTAHOBUTE/IBHBIX pabotr —
0,03).

DKCHOMMYECKMH >PEKT 3KOOMO3ALMTHOTO MEPOTPUATHA MOXET
GbITh INIYYEH TOJBKO IOC/AE ero peanusaluu u AaxXe HE B nepBbid TOf.
3aTpaTh: IPEANPHATHE HECET BHAYANIE, & sddexr — nosauee. [Ipu Hamuun
B CTpaHe MHQIALMYU CONOCTABIATD BJIOXKECHHBIE (UHAHCOBBIE CPENCTBA U
ONyYerH bl mo3Hee 2hdEKT CI0XKHO.
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HpoGnema BIIOXeHUs! CPEACTB B 9KOGHO3AIINTHBIE MEPOIIPHSTHS CBS-
3aHa C TEM, YTO YacTO BEJMYMHA NPENOTBPAILEHHOIO 3KOHOMHYECKOIO
yiep6a cnabo M BooGlle He CKa3bIBAaeTCs HA OCHOBHOM NEATENTbHOCTH
NPpEeAnpUATHS, a NMPENOTBPAIleHHbI yuiep6 B Oonblleil creneHd HUMeeT
SHAYEHUE IJIA OKPYXAIOLIEro MpeNIpUsITHE paiioHA, U SKOHOMHYECKMI
3GPEKT OT CPEeACTB, BJIOXEHHBIX B CHCTEMBI GE30MACHOCTH, BBICTyTIaeT
JIMIIb B BUJIE BOSMOXHBIX 9KOHOMHYECKHUX NTOTEPh OT BEPOSTHOIM aBapHy.
DTO SIBIAETCA CEPhE3HBIM IICHXONOTHYECKHM ACIIEKTOM, [TO0YX1aI0HIUM
TNpeINpPHUATHS BKIAABIBATE CBOOOIHBIE CPEACTBA B MEPOTIPHSTHS, JaIOILKe
PEATbHBIA I0XOH, a2 He Ha MOBBILIEHHE 6E30MACHOCTH ¥ 3KOJOIHYHOCTH
TIPOM3BOICTBA. «DKOHOMHS» Ha 6€3011aCHOCTH JIOKHA U YPEBATA CePbE3HBI-
MM S5KOHOMHUYECKUMH HOCHEACTBUAMH IS MPEANpPUATHA U perdoHa. Ha-
NIPUMEp, ACGATOBPEMEHHBIE SKOHOMUYECKHE, SKOJIOIHYECKHIE U COITHANIbHBIE
TNIOTEPH, MOTy4YeHHBIE B pe3y/bTate YepHOOBUIbCKOM KaTacTpodbl, HECOU3-
MEPMMO MPEBLICUIM TE CPENCTBA, KOTOPbie HYXHO GBUIO BIOXHUTD B pa3pa-
0OTKY ¥ co3aHie BHICOKOHAIEXHOTO U Ge30MacHoro SIIEPHOTO PEaKkTopa.

Mt noByxneHus MPeanpUsATHii K BIOXEHHIO CPENCTB B CHCTEMEI
3aLATHI MPUMEHAIOTCH 3aKOHOZATE/IbHBIE i HOPMATHBHBIE aKTHI, Haf30p-
HBIE U KOHTpOJMpyloutne GyHKuu. B ycloBUsSX pHIHOYHON SKOHOMHKH
OYCHDb BAXHBI 3KOHOMUYECKHE MEXAHU3MBI PETYIUPOBAHUA Y CTUMYIUPO-
BaHHWA NEATEILHOCTH IPERNIPUATUI B o6macTi 6e3onacHocTH. Takue Mexa-
HU3MBI JJaBHO U UIMPOKC BHENPEHBI B PasBUTHIX CTPAHAX CO CTAGHJIBHOIM
PBIHOYHOM 3KoHOMUKOM. Hanpumep, B ofnactu npupomooxpaHHo# nes-
TEJIbHOCTH TaKUM MEXaHU3MOM SIBJISIETCS IPUHUUII «3aTPSI3HUTENb IUIATUT.
DTOT NPUHUMII NIPENYCMATPHBAET SKOHOMMYECKYIO OTBETCTBEHHOCTD npen-
TIPUATHSA 32 3aTPA3HEHHE OKDYXAIOUIEH Cpe/ibl, KOMIIEHCALUIO CO CTOPOHBI
NPEaNpUATHS 3KOHOMHYECKOTO yiuep6a, HAHOCMMOTO PETHOHY €ro 3arpsas-
HEHUSIMU. BaXXHBIM MEXaHHU3MOM peallM3allMi 3TOTO NPHHLMIIA ABASIOTCS
TUTATEX U 32 3aTPA3HEHHE U IUIATHOCTD MCIIONb3YEMBIX IPHPOIHBIX PECYPCOB.

IInamedcu 3a 3azpaznenue IpeICTABNSIOT COBOI BUI HaJI0roo0JI0XEeHNS,
TIp¥ KOTOPOM 0bJ1araeMoii BETMYMHOMN sIBNAETCS Macca 3arps3HEHH, He-
3aBUCHMO OT PYTUX Pe3y/IbTATOB XO3SMCTBEHHOM AESITEBHOCTH ITPEAIPH-
atus. Thiatexn sa 3arpsA3HEeHHE Hesb3si PacCMaTPUBATh KaK MOMHYIO
KOMIIEHCALlMI0 HaHoCUMoro yuiepba. Mx BHeceHHe He 0cBOGOXIAeT Ipes-
NpUATHE OT BO3MEILECHHUS yllepOa 1Mo BO3MOXKHBEIM MCKaM OpraHM3auuii U
IpaxjaH 3a NPUYUHEHHBIN yiIep6..

B Hacrosiliee Bpemst Iiata B3uMaeTcs 3a BBIGpOC B atMocdepy 3arpss-
HSIOUIUX BELIECTB OT NEPeIBMXHbIX M CTAMOHAPHBIX UCTOYHHMKOB; 32 ¢Opoc
3arpsisHAIOIIMX BELIECTB B IOBEPXHOCTHBIE Y [TOA3EMHbIE BOIHEIE OOBEKTHI,
33 pa3MELLEHUE TBEPABIX M XUIKHUX OTXOIOB.

Hanpumep, 3a BBIGpoCHI, cOpOCh! 3aTpA3HSIOIMX BEUIECTB OT CTALHO-
HAPHBIX HCTOYHUKOB YCTAHOBJIEHBI [1Ba BU1a 6a30BBIX HOPMATHBOB (CTABOK)
TUIaThI:

* B ntpefesiax nonyctuMbix Hopmarusos (I1AB, IIC, t/ron);

® B IIpeleIax YCTAHOBJIEHHBIX Npeanpustuio aumurtos (BCB, BCC —
COOTBETCTBEHHO BPEMEHHO COIJIACOBAHHBIX BEIOPOCOB M COPOCOB, T/TOL.
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3a cBepX JMMHTHBIH BBIOpOC, cOpoc, npessialommit BCB u BCC,
CTaBKa IUIaThl MOBHILIAETCd B 5 pa3 MO OTHOLIEHHWIO K CTABKE IUIATHL B
npe/eNnax yCTaHORTEHHbBIX TUMUTOB.

Ba3oBble CTaBKH IUIATHI YCTAHABAMBAIOTCA MO KaXIOMy BELIECTBY C
y4eTOM HX ONMACHOCTH WISl OKpyXarouieit cpensl. CTaBKH [uiatexeit, B3u-
MaeMbIX C TPSATPUATHI, ONPENE/AIOTCS YMHOXEHNEM 6a30BbIX HOPMATH -
BOB Ha perMOHaIbHbIE KO3GDPUIUEHTHI K,, YIUTHIBAIOIME IKOJIOTHICCKYIO
CHTYaLIHIO, PUPONHO-KIMMATHYECKME OCOOEHHOCTH TepPUTOPHIA, 3HAYH-
MOCTb TIPUPOIHBIX ¥ COUUATBHO-KYIBTYPHbIX OOBKTOB DErMOHA. Pas6poc
K03 PULIMEHTOB IIPH 3aTPS3HEHNH arMocdeps! OT 1,0 (JanpHEeBOCTOYHBI
pernoH) o 2,0 (LleHTpanpHblii, YpaibcKuit pervioHsl). Pas6poc K, mpu
3arpsi3HEHMH BOJHBIX OOBEKTOB ONpeneNseTcs GaceHoM 3arpsi3HIeMBIX PEK
U u3Mmengercd ot 1,0 no 1,85.

TakuM 06pa3oM, HAYMC/IEHHE TONOBBIX ILIATEXEH MOXHO paccyurTarh
1o caeaywoluM dopMynam:

— JUIa 3arpsisHeHMs B mpenenax HopMarusa — 1B, TIIC M, £ M)

I
I, = KsZCHiMi, pyo;

i=1

— JUIs 3arpsisHeHus B mpenenax jqumura — BCB, BCC (M, < M, <M,

J
I, = K3 G (M; - My, py6;

j=1

— [is1 3arpsisHeHus ceepx Jumura — cepx BCB n BCC (M, —My)
1.4
ch = Szcnk(Mk - Mﬂk)’ py6
k=1

roe K, — pervoHaibHEI Ko3bbULMEHT; i, /, kK — HOMep BEILECTBA, 3arps3-
HSIIOIIEro OKPYXaIOllylo Cpefly B Npeaeaax HopMaTyBa U CBEPX JIMMUTA; 1,
J, K — 4MCJIO BEIUECTB, 3arPS3HAIOIIMX OKPYXAIOUIyIO Cpelly B Mpeiesiax
HOpMATHBa, TUMUTA U cBepX JuMHTA; Cy, Cy, C,« — 6a30BBEIE HOPMATHBBI
TLIATHI B PEEIaX HOPMATHBA U TMMKTA 110 KAXKIOMY J, J, k 3arpsIsHAIOLIEMY
BellecTBY, pyo/T; M, M), M, — dakruyeckas Macca 3arp3sHeHUs (BBIOpOCA,
c6poca) i, j, k Bemectsa, T; My, My;— BbiGpoc (c6poc) i 1 j 3arpA3HAIOLIEro
BelllecTBa B IpeaeaX yCTaHOBJIEHHOTO HOpMaTuBa — NasB, INAC, 1; My,
M, — Bpibpoc (cOpoc) j W Kk BelllecTBa B Mpejenax yCTaHOBJIEHHOTO
mumuta — BCB, BCC, 7.

O611as TUIaTa 3a 3arpsi3HEHHE OKpYXaiolleil cpefbl BriGpocamu (c6po-
caMy) CTALMOHAPHBIX UCTOYHUKOB OIPEIENAETCS 110 popMyIIe:

H=HH+HA+HC}[‘.

BaxXHbIM 3KOHOMHYECKUM MEXAaHM3MOM, CTUMYJIHUPYIOIIUM pecypcoc-
GepexXeHre ¥ MATOOTXOAHBIE TEXHOJIOTUM, ABJIAETCS IUIaTa 3@ MCIIOIB30Ba-
HUe NPUPOOHBIX pecypcoB. B Hacrosiliee BpeMs 1UiaTa B3MAeTCA 32 BOAY,
HCIIONBb30BAHUE 3EMJIH, JIeCA, MUHEPAIbHbIE PECYPCHI.
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PA3JJEN V

BE3OIIACHOCTD U DKOJIOTHYHOCTD
B CIIEHMAJIBHBIX YCJIOBUSX

I'TTIABA 14

OCOBEHHOCTH OBECIIEYEHHSA BE3OIIACHOCTH TPYIA
B OTPACJIAX D KOHOMUKH

14.1. CIIELIM®UKA YCIOBHA TPYIIA,
TPABMATH3MA M 3AEOJIEBAEMOCTH
B OTPACJISAX DKOHOMUKH

BonbumHeTBo otpaceit sxoHoMuKY uMelor BBIDAXEHHYIO CIieUUKY
ycnoBuit Tpyna. Tak, npakTHYecKH Bo Bcex NIPOM3BOJICTBAX META/LUTYPIUN
HabJIoaeTCs BhIPAXEHHBIH HATpeBAIOMIMI MUKPOKJIMMAT B TEIUTBII TIEPHOL,
TOZa, XOTSI MMEIOTCA M NIPOU3BOACTBA ¢ OXJTAXIAIOUIUM 'MHKPOKIMMATOM B
XOJIOMHBIHA Teprox (JTUTEHHBIH ABOp JOMEHHOTO Mpou3BoscTBa). [ToBceme-
CTHO HabI0naloTCs MOBBIIIEHHbIE TEMITEPATYPBI MOBEPXHOCTEN 060pyno-
BaHMA M MaTepuajios (POKaTa, aIioMepaTa, XHIKOTO MEeTaia | T. .).

XyMHYecKHe MpoM3BoaCTBa XapakTepu3yloTcs

0 IIPEXNIE BCETO 3ara3oBaHHOCTBIO BO3MyXa pa-
’ Goyeit 30HbI, 2 BO MHOTHX cIy4aax ¥ moxapo-
B3PBIBOONACHOCThIO (HedTenepepabaThiBalo-
mee ¥ HedTexMMUYecKoe TIPOM3BOACTBO). B
SHEPreTHKE OCHOBHBIM IOPAXAIOLIMM (HaKTO-
POM SIBIIIETCS MOBBILEHHOE HAMPSDKCHHE B
SJIEKTPUYECKMX HEISIX, & B aBAPUIHBIX CUTYya-
LMSX IPY BOSHUKHOBEHHMH 3/IEKTPUYECKOH Iy-
TM BO3MOXHO IOSIBIEHHE 30H YPE3MEPHOI
! I 1 ApKOCTH. 111s aTOMHO# 3HepreTuxu Xapaxrep-
Bosigcr ni-? 60 HBI MFOHU3MpYIOLIKe HanydeHus. Ha rpaHcmop-

’ TC M CTPOMTENILCTBE HAUOONBIIYIO ONACHOCTH
Puc. 14.1. TpoussoncreenHbIi NPEICTABISIIOT IBHXKYIIIUECS MALIUHBI H nepe-
SNCKTPOTPABMATUSM y JMI pa3- MeIIAeMble Ipy3bl. OCOGEHHO 3T0 XapakTepHO
JMYHOTO BO3pacTa UIg pabOTHHMKOB TpaHCNopTa, KOTOphIE Mpo-
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Puc. 14.2. TpoussoacTBeHHBIi
JJICKTPOTPABMATHU3M (B MpPOLIEHTAX)
Yy paGOTHMKOB C Da3NUYHBIM CTa-
XKeM:

1 —no 1 Mecaua; 2 cpenue 1 Mecsua
no 1 rona; 3 — cesiue 1 rona nio 3 ner; 4 —
cBhlle 3 o 5 ser; 5— cepiwe 5 go 10
net; 6 — ceouite 10 ner :

BOIIIT PEMOHTHBIE pabOTbI B YCIOBUSX OTPAHHYEHHOTO IPOCTPAHCTBA psIOM
C IONBIKHBIM cocTaBoM. Kaxk B crpoutenserse, Tak M Ha TpaHcopre pabora
Ha OTKPBITOM IPOCTPAHCTBE YACTO BEAETCS B YCIOBUSAX HEBIArONPHATHOTO
MHMKPOKJIMMara. XapakTepHhEIMH ONACHBIMHM (DAKTOPaMH Jisi CTpOUTENEH
ABJIAETCS paboTa Ha BbIcOTe, PU3HIECKUE NEPETPY3KH, MOHOTOHHOCTD Tpyaa
(kaMeHUIMKH). PaGOTHHKY 3MeKTpHdULIUPOBAHHOTO TpaHcropTa (BOLUTe-
¥ TPOJUIEHOycOB M TpaMBaeB, MAlMHUCTHI 3JIEKTPOBO30B) CBSI3aHBl C
OMACHOCTBIO IMOPAXEHHUS NEKTPUIECKUM TOKOM. YC/IOBUS TPyIa B Mallu-
HOCTPOEHNH KpaliHe pa3sHOOGPAa3HbI M ONpeleNsoTcs crielndUKoi mpuMe-
HSIEMOTO TEXHOJIOTHYECKOTO 06OpYIOBAHUS.

O6u1as xapaKTepucTHKa YCIOBUI Tpyla B OCHOBHBIX OTPAC/IfAX 3KOHO-
MHUKH NDEACTABNEHA B Tabi. 14.1, a BUABI TPaBM M MPOGECCHOHATBHBIX
3a6osteBaHuii B Ta61. 14.2. OTMETHM, YTO YPOBEHD TpaBMaTu3Ma BO MHOIOM
OTIpE/IeISIeTC, BO3PACTOM paboTAIOIMX, YPOBHEM UX MpPOdheCcCHOHATBHOM
NnoAaroroBku, craxa. Ha puc. 14.1 u 14.2 npencrasneHsl NaHHBIE IO
3NEKTPOTPABMATH3MY B BHEPIETHKE.

14.2. OCOBEHHOCTH 3KCILTYATAIINM U PEMOHTA TEXHUYECKHX
CHCTEM MOBBIMIEHHO OIIACHOCTH

IIpu axcruTyaTaumu ycTaHOBOK IOBBILIEHHON OMACHOCTH IpeaycMar-
PHBAETCS LEJBIA PSA CIIEHMANBHBIX OPraHH3aLMOHHBIX MepOIIpUsITHii, Ha-
NpaBlIeHHBIX Ha obecreveHue GesomacHoctH pabor. Tak, 3Kcnayamayuro
24€KMpOyCMar060K (3MEKTPOIBUTATENEH, TPAHCHOPMATOPOB, aKKYMYJSATO-
POB M T. I.) XOJDKEH OCYLUECTBIATh 3MEKTPOTEXHUYECKHit TEPCOHAN, KOTO-
pblit  genuTes Ha 4AMHHUCTPATUBHO-TEXHUYECKHUH, ONepaTUBHBIIA,
PEMOHTHBIN M ONEPATHBHO-PEMOHTHBIA. ONepaTUBHLIIL NepcoHan ocyiie-
CTBJISIET OCMOTD 3/1EKTPOOOOPYIOBaHMS, MOATOTOBKY paboyero Mecra, Tex-
HU4ECKOe 00CTYXHBaHKe, BKIIOYAs ONEpPaTHBHBIE NEPEKITIOYEHUS, AOTTYCK
K paboTaM M Hal3op 3a paGoTaoWMUMH. PeMOHTHBII TIEPCOHAT BHINIONHSAET
BCE BUIIbI PAOOT IO €r0 PEMOHTY, PEKOHCTPYKIIMM Y MOHTAXY. Onepatus-
HO-PEMOHTHBIA COBMeINAET GYHKLNM ONEPATUBHOTO U PEMOHTHOTO nep-
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COHaJIa Ha 3aKpeIUTEHHBIX 32 HUM 3JIEKTPOYCTaHOBKAX. AXMUHNCTPAaTUBHO-
TEXHMYECKHI IepPCOHAT OpraHu3yeT BCE IEpeYMCIEHHBIE BUABI pabor M
IIPMHMMAeT B 3THX paboTax HerocpencTBeHHoe yyacTie. Bee ymia, Bxons-
IMEe B SMEKTPOTEXHUYECKHII IEPCOHAN, IODKHBI UMETh IPYNITY IO JJIEKT-
po6Ge30omacHOCTH, TPUCBAMBAEMYI0 MM NO PpE3YIbTaTaM AaTTecTalnH
CIIELMANBHON KOMHCCHell Tocie IPOBEJEHHS CIENMANbHOIO OOydeHHs.
JIuua, He gocTUruKe 18-neTHero BO3pacTa, K pabore B AEKTPOYCTAHOBKAX
He JONYCKaIOTCS.

Pa6oune MPOM3BOACTBEHHBIX NMOJPA3NENEHUH, 0GCTyKHBAIOLINE INEK-
TpoduIMpoBaHHOE 0GOpYNOBaHUe (CTAaHKH, NPECCHI, CBAPOUHEIC arperaThl
M T. 1) ¥ UMeolMe He HUXE 2-i Tpynmbl Mo 9/1eKTpo0e30MacHOCTH,
OTHOCATCSL ¥ TIPUPABHUBAIOTCS B CBOMX IPABax M 06s3aHHOCTAX K 3JEKT-
poTexHUYecKoMy nepcoHary. [IpoM3BoACTBEHHOMY HERNEKTPOTEXHHIECKO-
MY NEPCOHANY, BHIIOMHAIIEMY paboThl, PH KOTOPhIX MOXET BOSHUKHYTDH
OTIACHOCTD MIOPAXEHHS ANEKTPHIECKUM TOKOM, NPUCBANBACTCA 1-g rpymma
o anexrpobesonacHoctu. Tlepeyens npodeccuit U paGouux Mmect, Tpeby-
JOLLMX TIPHCBOEHHs 1~/ IPYTIIIBI, OMpenessieT PyKOBOAUTENb IIPEANPUSATHSA.

TIpakTHKAHTaM M3 KOJUTeJKel, TEXHUKYMOB, NPOQecCHOHATBHO-TEX-
HUYECKUX YYWIMLI, He NOCTUTIIMM 18-1eTHero Bo3pacTa, paspelraercs
HaxoXIeHHe BOIM3M ACHCTBYIOLIAX NEKTPOYCTAHOBOK € HANPSKEHHEM 10
1000 B o mocTOSTHHBIM HAI30pOM JIMLA U3 IEKTPOTEXHUYECKOrO Nepco-
HaJTa, MMEIOIIEro HE HIXKe 3-H IPYIIIHL IO 3NEKTPOGE30MaCHOCTH, K BOIU3HU
YCTaHOBOK ¢ HampsixeHueM cabiie 1000 B He Hinke 4-j1 rpyrmel. Jfornyckarb
K CaMOCTOSTeNbHON paboTe MPaKTHKAHTOB, HE NOCTHILIMX 18-7€THEro
BO3pacTa, ¥ IPUCBAaUBaTh UM 3-10 IPYIITY U BbIIIE 11O 371eKTpo0e30MacHOCTH
3anpeniaercs.

Ha Bce BBl PEMOHTOB 3EKTPOOGOPYIOBAHMST IOJKHBI OBITH COCTAB-
sntensl rpaduky. TeproanyHOCTh H MPONODKUTEIBHOCTD BCEX BUIOB PEMOH -
Ta ycraHopjeHa IIpaBuiaMy 3KCIUTyaTalMy 3/EKTPOYCTAHOBOK HOTpe-
oureneit TocaHeproHanzopa. Jlo BHBOKA 0GOPYIOBAHMS Ha KallHTATBHBIA
PEMOHT JO/DKHbI GBITh COCTARTEHBI BEIOMOCTH 00BeMa paboT 1 B COOTBET-
CTBMY C HUMH IIOATOTOBJIEHBI HEOOXOAUMBIE MAaTEPHAJIBI M 3aTIaCHBIC YaCTH,
COCTABJIEHA ¥ YTBEPXKACHA TEXHHUECKasH IOKYMEHTAlUs Ha paboThI; yKOM-
[UTIEKTOBAHBI 1 [IPUBEIEHBI B UCTIPABHOE COCTOSIHWE HHCTPYMEHTBI M IIpUC-
ITocoBIeHyst; TOATOTOBJIeHbI paboune MecTa 1 T. . Ha paboty norkHo ObITH
BBIUIAHO pa3spelieHue (HapsAn-emycK B cydae 0cobo OIacHBIX pabor b0
yCTHOE pacropspkeHue). PEMOHTHBIE U MOHTAXHBIE paboThI, KaK IPaBHIIO,
JIOJDKHBI TIPOU3BOIUTL HE MEHee ABYX YeJIOBEK.

Hapsia-nonycK HODKeH BBIIABATHCS TAKKE EKTPOTEXHONIOTHYECKOMY
T1epcoHaTy TPy IIPOBEAEHHH UM 0000 OTTACHBIX C TOUKH 3PEHHUS MMOPAKCHUA
aneKkTpoTokoM pabot. Hanpumep, anexTpocBapiliiKaM IpH CBapke B 3aM-
KHYTBIX M TPYIHONOCTYIHBIX TPOCTPAHCTBaX. B 3TOM ciryyae, Kpome Toro,
JIOJDKeH GbITh HAGTIONAOINIA, MMEIOLINi He HIXe 3-i TPYIMbI IO NEKT-
po6e30MacHOCTH.
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Hapsin-zmormnyck Ko/mkeH BBITHCHIBATHCA HA IPOBEAEHHE paboT CaMOXOJI-
HBIMH TPY30NOABEMHBIMM KPaHAMHU BOJIM3W BO3MYIIHEIX JIMHUH 3JIEKTPO-
fepesay, a TaKXe Ha MNpoBeJeHHE PEMOHTHHIX paBoT MOCTOBBIX WM
KOHCOJIHBIX ITePEeIBIXKHBIX KPAHOB.

Hapsinbi-HormycKy QODKHBI TAKXKE BBITMCHIBATBCA HA npogedenue 2a3o-
onachbix pabom (HampHUMep, MPH YUCTKE €MKOCTEe Ha JIMKEPOBOJOYHBIX
3aBoJax). JanKchiBaeMble B HEM MeponpHsATHs, obecreynsalomue 6e3onac-
HO€ MpoBeIeHIE paboT, COITTACOBRIBAIOTCS C ra3ociacaTelbHON cayx60it 1
cyx60it 0OXpaHBl TPy/a, a TAKKE CO CMEXHBIMHU Liexamu. CriennduyecKuM
TpebOBaHUEM B 3TOM CJIy4ae SIBISIETCH KOHTPOJIb 3ara30BaHHOCTH BO3MYMII-
HOW Ccpelsl B 30HE NMPOBENEHMs PaGOTH Mepel] ee HAYAIOM M B IPOLIECCE
ee. B aToM cinyyae HasHavaeTcs OTBETCTBEHHBIN 3a IOATOTOBHUTEIBHBIE
paGoThI M OTBETCTBEHHBII 32 X IIpoBeneHHe. OHHU, KaK ¥ HAYATbHHK CMEHBI,
MOAMHCHIBAIOT HAPSA-IONYCK [0 OKOHYAHHM PaGoT. AHAJIOTHYHBIN TIOPS-
JOK TOATOTOBKM M IpOBENEHUS] OrHEBHIX PaboT Ha B3pPHIBOOMACHBIX M
ITOXAapOONacHbX 00BeKTax (HanmpuMep CBapOYHEIX pabor).

B coorsercTBuu ¢ IIpaBuiamu yerpoiicTBa u 6e3onacHoi sxcrnayamayuu
cocydoe nod dasaenuem I'ocroprexnansopa P® ux snanener ob6s13aH Ha3Ha-
YUTh MPUKA30M M3 YUCIA CNIEHUATHCTOB, NMPOLIEAUIMX B YCTAHOBJIEHHOM
[IOPSIIKE MPOBEPKY 3HAHMH 3TUX NMpPaBWI, OTBETCTBEHHOTO 32 MCIpaBHOE
COCTOSIHME M Oe3onacHoe AEHCTBHE COCYIOB, & TAKXKE OTBETCTBEHHBIX IO
Ha30py 332 TEXHUYECKUM COCTOSTHHEM H 3KcIutyaraiueii cocymoB. Komu-
YEeCTBO OTBETCTBEHHBIX JIULI I OCYILECTRIICHHA HaN30pa JOJDKHO OIpene-
JIATBCS UCXOIA U3 pacyera BpeMeHH, HEOOXOAMMOTO I CBOEBPEMEHHOTO
Y KaYECTBEHHOTO BHITOIHEHHS 003aHHOCTE I, BO3JIOXEHHBIX Ha YKa3aHHBIX
JIUL JOJKHOCTHBIM IOJIOKEHHEM.

OTBeTCTBEHHBIH MO HAaA30py 32 TEXHUYECKUM COCTOSIHHEM M 3KCIUTya-
Talyel cOCYNOB NOJDKEH OCYILECTB/IATh paboTy MO MJIaHY, YTBEPXACHHOMY
PYKOBOICTBOM opraHu3auuu. IIpy 3ToM, B YaCTHOCTH, OH 06g3aH:

— OCMAaTpHUBaTh COCYIBI B paboyeM COCTOSTHMM M MPOBEPATH coGrioe-
HHE YCTAHOBJIEHHBIX PEXUMOB IPHU X SKCIUTyaTalluu;

— MNPOBOIMTH TEXHUYECKOE OCBHUIETEILCTBOBAHHE COCY/IOB;

— OCYIMECTBJISITh KOHTPOJIB 3a IOATOTOBKOI M CBOEBPEMEHHBIM ITpeIb-
SIBJIECHHEM COCYIOB [UISi OCBHIETE/IbCTBOBAHMS,;

— obecneynBaTh MpoBeileHHe CBOeBPEMEHHBIX pEMOHTOB H IIOATOTOBKY
COCYIIOB K TEXHUYECKOMY OCBHIETENBCTBOBAHMIO, BRIIAYY 00CIyXHBAIONIE-
My ITEpCOHATY MHCTPYKIIMI, a TAKKE ITEPUOTUYECKYIO IIPOBEPKY €r0 3HAHHIA.

Kpome Toro, Ha Hero BONIOXEHO CBOEBPEMEHHOE YCTPAHEHHE BBIAB-
JIEHHBIX HEUCIPABHOCTEM.

OTBeTCTBEHHBIH 32 HMCIPaBHOE COCTOAHME M 6e30macHoe NEHCTBHE
coCyIoB 00sI3aH:

— OCMaTpHMBark cocyl B paboyeM COCTOSHHH C YCTaHOBIIEHHOH pyKo-
BOICTBOM ODraHu3alliy NepHOIUYHOCTBIO;

— ©XEIHEBHO NMPOBEPSATH 3alMCH B CMEHHOM XYPHAIE C POCIIMCHIO B
HEM;
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— MpPOBOAMTH PaboTy C MEPCOHATOM IO MOBBILIECHHIO €ro KBATHdHKa-
LHAH;

— 'YYacTBOBATh B TEXHUYECKUX OCBHIETECIBLCTBOBAHUSIX COCYAOB,

— XpaHMTh NACMOPTa COCYAOB U MHCTPYKIMH OpPraHU3alHi{-H3rOTOBU -
TeNiel MO MX MOHTAXY U SKCIUTyaTallMy;

— BECTH yYeT HapaGOTKH LIMKJIOB HarpyXeHust COCYIOB, IKCILTYyaTHPY-
IOIINXCA B MUKIMYECKOM PEXVME.

K o6ciyXuBaHHIO COCYOB MOTYT ObITh JONYIIEHHI JIHIA HE MOJOXE
18 ner, mpoleauIne MEAUIIMHCKOE OCBUIETENBCTBOBAHUE, OOYYEHHBIE I10
COOTBETCTBYIONIEi NMporpaMMe, aTTeCTOBAHHBIE U UMEIOILME YIOCTOBEPEHHE
Ha TipaBo oOGcayxuBaHus cocyfoB. [lepuomnyeckas IpoBepKa 3HaHMIA
nepcoHana, oOCTyXMBAIOLIETo COCYABI, HNOJDKHA INPOBOMUTLCS HE pexe
onHoro pasa B 12 mMecsaueB. BoaMoxHa BHeoyepeqHast IpoBepKa 3HaHHUH.

Pemonm cocydos u ux 31emenmoe, HAxXOOAUUXCA nod OaeaeHnuem, He
donycxaemcs.

PykoBoauTe 1 NpeANpUATHIA 1 YaCTHbIE JIL[Aa — BIAIENbIbI 2pY30n005-
eMHbIX MAWUH, Tapbl, CheMHBIX IPY303aXBATHHIX PUCITOCOOIEHMIA, KpaHo-
BBIX IyTeH, a8 TaKXKe PYKOBOAMTENM OPTraHU3ALMNA, SKCIUTyaTUPYIOLIUX
KpaHbl, 063aHbI 00ECIIEYUTh COMEPXKAHHE UX B UCIIPaBHOM COCTOSIHUMHM H
6e3oMacHbIe YCJIOBUA paGoTHl MyTEM OpraHU3alMHi HaJUIeXallero ocBUie-
TEJIbCTBOBAHMSA, OCMOTPa, PEMOHTA, HAN30pa M o0CTyKMBaHUA.

B 3THX LIENAX NOIXKHBI ObITH:

— Ha3HayeHBl HHXEeHEPHO-TeXHUYeCKHH paboTHHK MO Han3opy 3a
Oe30nacHo 3KCIUTyaTalMel rpy30I1OXbEMHBIX MAILIMH, ChEMHBIX TPY303aX-
BaTHBIX IIPUCIIOCOONEHUH M Taphl, MHXEHEPHO-TEXHMYECKUIl PabOTHHK,
OTBETCTBEHHBII 32 colepXaHyue Ipy3ONONBEMHEIX MAIIMH B UCIPABHOM
COCTOSIHMM, W JIMLIO, OTBETCTBEHHOE 3a GesonmacHoe MpOM3BOIACTBO paboT
KpaHaMHu;

— CcO3/1aHa peMOHTHas cIyk6a U YCTAaHOBJIEH NOPANOK IEPUOIUYECKUX
OCMOTPOB, TEXHHYECKUX OGCITYXMBAHMI WM PEMOHTOB, obecreunBalOLIMX
COIEpXKAHHNE IPY30NOABEMHBIX MALIMH, KPAHOBBIX HYTEH, CBEMHBIX IPY30-
3aXBaTHBIX MPHCNIOCO6IEHNI 11 Taphl B UCIPABHOM COCTOSIHUM;

— YCTAHOBJIEH MOPSIOK OOyYEHHUsI M NMEPHOIUYECKON MPOBEPKU 3HA-
HUIt MTepcoHaja, o6CTYXMBAIOLIETO IPY30NOXbEMHbIE MAUIMHEI, B COOTBET-
ctBuu ¢ [lpasunaMu ycrpoiictBa M 6e30macHON 3KCIUTyaTalHU Tpy30-
'MOABEMHBIX KPAHOB;

— pa3paboTaHbl UHCTPYKLMH ISl OTBETCTBEHHBIX JIML U OOCITyXWBa-
IOLIEro MePCOHANa, XYPHAIBI TPOU3BOACTBA paboT, TEXHOJIOTMYECKUE Kap-
Thl, TEXHUYECKHE YCJIOBUS Ha TIOTPY3KY M Pasrpy3Ky, CXeMbI CTPOIOBKH,
CKJIAIMPOBAHUSA TPY30B U APYTHE perjiaMeHTH 1o 6e30MmacHoi 3KCIuTyaTa-
LIMY TPY30MOIBEMHBIX MAIlKH;

— ofecneyeHo cHaOXeHHE HHXEHEPHO-TEXHHYECKHX pabOTHHKOB
IpaBUJIaMH, JODKHOCTHBIMM HHCTPYKIHUSIMU M PYKOBOASILIMMHU YKa3aHUSI-
MU 1o 6e30MacHoi KCIyaTaliMK IPy30NOIBEMHBIX MAIIMH, a epcoHaa
— MPOU3BOICTBEHHBIMM HHCTPYKIIMSMHU;
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— o0ecneyeHo BBINOIHEHHE MHXEHEPHO-TEXHUYECKHMMU paborHuKa-
M{ YKa3aHHBIX BBIIIE TMPAaBWI, a OGCITyXWBAIOIUMM MEPCOHANIOM — HHCT-
PYKLMHA.

His ocyimecrieHus Hamzopa 3a Ge3lomnacHoMH KCIUTyaTalued rpyso-
TTOXbEMHBIX MAILIHH BJajiesIel] A0/DKEH Ha3HAYUTh HHXKEHEPHO-TEXHUYECKHX
PaGOTHUKOB M3 YHCJIA JINL, MMEIOLIHX ymocroBepeHre I'ocroprexHanzopa.

14.3. METOJIBI KOHTPOJISl IAPAMETPOB TEXHWYECKHX CHCTEM
C MMOBHINEHHON OITACHOCTBIO

BaxHeitluM HanpapneHneM obGecredeHus HOPMaJIbHOIO (pyHKUUOHH-
POBAHMS1 CHCTEM TOBBILICHHOMH ONTACHOCTH ARJIAETCS KOHTPOJb HX pabounx
T1apaMETPOB, NPEBRILIEHHE KOTOPHIX MOXET NMPUBECTH K aBAPUIMHEIM CHTY-
auusiM. OCHOBHBIM METOIOM KOHTPOJIS Ha CErofiHs SBJISAETCS HHCTpYMEH-
TAIbHBIA METO, OCHOBAaHHBIH Ha KCIONB30BAHMM PAITHYHBIX U3MeEpH-
TEJIbHBIX TIPUGOPOB, OLEHMBAIOIIMX 3HAYEHHsI MAPAMETPOB IIPOLECCOB B
cucTeMax M MairyHax. CpeacTsa M3MEpEeHHIt JOJIXHEI €XETOHO IPOXOIUTE
TOCYJapCTBEHHYIO MJIH BEJOMCTBEHHYIO ITOBEPKY.

B asnexTpoycTaHoBKax B OCHOBHOM HCIIONB3YIOTCA aMIIEPMETPEL U BOJIBT-
METPhbl Pa3TUIHBIX THIIOB, & TAKXKE BCTPOEHHBIE B 3JIEKTPOOGOPYIOBaHMeE
TPaHC(HOPMATOPEI TOKA ¥ HAIIPSKEHHsI, IMEKTPOHpeobpa3oBaTeu.

I1pu sKkcrutyataumu cocynoB nox faBjeHUEM B OCHOBHOM UCIIOB3YI0TCA
MaHOMETpPBI ¥ TEPMOMETDHI. [l OLIeHKH TeMIepaTypsl B 3aBUCHMMOCTH OT
TNIpENIeIOB €€ USMEHEHUsI U JOCTYIIHOCTH MECT 3aMEpOB IPUMEHAIOT pa3-
JMIHBIC TNl XHUAKOCTHBIX TEPMOMETDPOB, TEPMOMNAPH WIH TEPMOMETPHI
ConpoTUBAeHHsA. C NMOMOUIBIO MOCHEAHUX MOXHO TUCTAHIIMOHHO KOHTpO-
JIMpOBaTh TEMIIEPATYPy B PAa3IMYHBIX MECTaX YCTaHOBKH. i KOHTpOJIS
YPOBHH XHUIKOCTH NMPHMEHSIOT XHIKOCTHBIE H MeMOpaHHBIE yKa3aTeslH,
BOIOMEPHEIE CTEKIIA.

Ha aBToMOGWIBHBIX M CTPENOBEIX KpaHaX WIS OLEHKH BETPOBOH Ha-
TPY3KH HCIIOJIB3YIOTCSl AHEMOMETDPBI (JOMYCTHMEIE CKOPOCTH BeTpa IpH
IKCIUTyaTalMy 3TUX KPAHOB YKa3aHhI B UX Iacroprax).

TIpu aKcrUTyaTalNK ra300NacHBIX ¥ B3PHIBONOXAPOONACHBIX YCTaHOBOK
HCIMONB3YIOTCA 3KCIPECCHBIE M aBTOMATHYECKHE METONbI KOHTPONS KOH-
LEHTPAIMi BEILECTB. DKCIPECCHBIE METOAB! ONpeeeHHs KOHLEHTPALHIA
T430B ¥ NapoB B BO3MYXE C MOMOIIbI0O MHAMKATOPHBIX TPYGOK NpPOCTHI U
HaJ€XHBI, JAIOT TOCTATOYHO TOYHEIE PE3YJIbTATHl M TPEGYIOT CPABHUTENBHO
HEOONBIIMX 3aTpaT BpeMeHH (0T 2 o 10 MMH) Ha MpoBeleHHe aHATH3A.
OnHako 9SKCIPECCHBIE METONBI AHAMM3a HE TO3BOJSIOT HENpEPHIBHO H
aBTOMATHYECKH KOHTPONUPOBATH YMCTOTY BO3XYXa, a CIEAOBATENBHO, HE B
TOJTHO#M Mepe YNOBJIETBOPSIOT TPeGOBAHMAM COBPEMEHHBIX ABTOMATH3HPO-
BaHHBIX IIPOM3BOJICTB.

ABTOMaTHYECKHE METOIBI aHAJIM3A BO3[yXa ABNIAIOTCH Hauboee adodexk-
TMBHBIMH JJIs1 pelleHHs yKazaHHo 3amayM. [Ipubopsl, neiicTere KoTopbx
OCHOBaHO Ha 3THX METOJAX, 06GecreynBaloT GLICTPOTY U HEMPEPHIBHOCTD,
J0NbUIYI0 TOYHOCTh U OOBEKTUBHOCTD PE3Y/IBTATOB aHAMM3A. ABTOMATHYE-
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CKU JeHCTBYIOLIME MPUOOPHI MOXHO C YCIIEXOM MCIIO/Ib30BaTh B KaueCTBe
NaTIUKOB, GUKCHPYIOLIMX HATHYHE TOKCHYHBIX ¥ B3PbIBOOTIACHBIX KOHIICH -
TpaLMii B BO3MyXe NMPOU3BOACTBEHHBIX MOMEIIEHUH NPU CO3MAHUH CHCTEM
3AIMTHI.

OIHUM U3 METOIOB KOHTPOJS CHCTEM MOBBIIEHHOH OMACHOCTH ABJIS-
eTcsl GYHKIMOHAIbHAs! IMarHOCTHKA — TEKYLIMI KOHTPOJb NPaBUJIBHOCTH
bYHKLIHOHUPOBAHUS TeXHU4ecKO# cucTeMbl. C 3T0i LEJbIo dukcupylorcs
MoKa3aHUs TPUOOPOB, U3MEPSIOLIMX YUCIIAa 060POTOB, NABICHUE, PACKXOMBI,
TeMIIepaTyphl, HAMPsDKeHUst U T. . KOHTPOIUPYIOTCA NapaMeTphl paboTHI
MALIMH ¥ YCTAHOBOK, CTPOSITCS Ipa@UKd M3MEHEHMs] 3THX IapaMeTpos,
CHUMAIOTCS MHINKATOPHBIE TAATPAMMBI.

OIHUM U3 METOIOB (YHKIMOHATBHON JUATHOCTUKM SBJIAETCS BHOPO-
aKyCTUYecKHUii MeToll. AKycTHYecKasd ¥ BUOpallMOHHAsl IHArHOCTHKA IIpo-
M3BOAMTCSL HETIOCPEICTBEHHO Ha 3Tafe SKCIUTyaTaluud OobOOpYymOBaHMS.
Mcxonst U3 HAMUYMS B CIEKTpax IyMa ¥ BUOpalMii XapaKTEPHbIX COCTaB-
JSIOWMX, BBIABIAIOTCS JAedeKTHbIe SJIEMEHThl MallKMH, BO3HMKHOBEHUC
aBapMITHBIX PEXUMOB (KaBUTAllMsl HACOCOB, BUOpaLMil METaJLUTOPEXYLUMX
CTaHKOB H T. IL.).

14.4. KOHTPOJIb ICUXO®U3NYECKOTO COCTOAHNA
OIIEPATOPOB TEXHUYECKHX CUCTEM

OnHoli M3 BO3MOXHBIX [TPHYMH aBapHil NMPH IKCILTyaTaHUH CHOXHbBIX
TeXHUYECKMX CHCTEM IOBBIILIEHHOH OMACHOCTH SIBISIOTCS OMIUOKM B JeH-
CTBUSIX OTEpaTopa, CBA3AHHBIE C €ro NMPUPOAHBIMU ICHXOPU3NIECKUMU
XapaKTEePUCTUKAMHU WM UX YXYIIIEHHEM B IAHHBIA MOMEHT BPEMEHH 1M3-3a
SMOLMOHATBHOTO WIM (DM3UYECKOTO HANPsLKeHus. st CHIKEHUS BEPOAT-
HOCTM OIIMBOK ONMEPATOpOB TIpeIycMOTpeH MpodecCHOHANbHBIA 0TO0p
oreparopoB Takux cucteM. OH NPOBOAMTCA KaK Nepell NpUeEMOM Ha paborty,
TaK U B npouecce ee. IIpodeccuoHaNbHbI 0TGP BKIIOYAET MEINLIMHCKHM
OCMOTp U MPOBEEHUE CIELHATbHBIX TECTOB.

IIpedsapumenvible u nepuoduvecKue ocmomps 00S3aTENBHBI VIS JIHLL,
paboTa KOTOPHIX NMPOBOIMTCS Ha BBICOTE, UL BOAMTENEH TPAHCIOPTHBIX
cpencTB (OHH IOJDKHBI TIPABMJIBHO pasivyaTh 11BETa, HE MMETh CWIBHO
BBIPAXKEHHOM GIM30PYKOCTH U HATBHO30PKOCTH), ISl ANEKTPOTEXHUIECKO-
TO [IepPCOHANA, BBIIOHAIOIEro PaGOTHI IO OTEPATHBHOMY OOCITYXKMBAHUIO
W PEMOHTY 3JIEKTPOYCTAHOBOK, @ TakXe BBINOJHAIOMIMX MOHTLKHBIE U
HaNagoYHbIe pabOTHI, MCIIBITAHUS U U3MEPEHHUS B 3THUX JIEKTPOYCTAHOBKAX
(OHU He NOJXHBI UMETh YBEUU i, OTPAHWYEHHOM MOABIKHOCTY X HEKOTOPDIX
3abonepanuit). K razoonacHsiM paboTaM He IONYCKAIOTCS JTHLA, HMEIOLINe
3a60/1eBaHUA OpTaHOB ABIXaHUA U T. .

Cneyuansnoe mecmuposanue Tiepe]l IpUeMoM Ha paboTy MPOBOAUTCA C
OYIYLIMMH ONIEPATOPAMU CJIOXHBIX CHCTEM YIIPABIEHHS, OIIHOOTHBIC nen-
CTBUSI KOTOPBIX MOTYT OBITb CBSI3aHBI C HENpPaBWJIbHBIM M HEMOIHBIM
BOCTIPHSTHEM HH(OPMALIMH, €€ HeTpaBIIbHOH 06paboTKOM. B >ToM citydae
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C MOMOIIbIO CHELNATBHBIX KAPTOYEK IPOBOIUTCS KOHTPOIB 3PHTEIBHOM
OamsATH (BOCIIPOM3BENCHHE HX COllEpXaHUS) N3OHpaTeNbHOM crIocOBHOCTH
BOCTIPUATHS (IIOUCK C KOHTPOJIEM BPEMEHH CPeld 3HAKOBO HHbOpMaLHH
HYXHOTO CHMBOJIa). B uenoM psine ciyyaeB mpuumHoii apapuil sABJIAETCS
HECBOCBPEMEHHOCTb NMPUHUMAEMBIX PELIEHWIA, CBA3aHHASI C 3aMeUICHHOM
peaxuueit oreparopa. B 3ToM cityyae npoBOANTCS CHEHATBHBLH KOHTpOJIb,
B YACTHOCTH aBHAJMCIIETYEPOB.

14.5. CPEACTBA WHANBHUAYAJIBHOMN 3AIIUTEI (CH3)

Hcnonbsosanne CHU3 Ha ycTaHOBKAX MOBBILIEHHON ONACHOCTH MO3BO-
JIACT INOBBICUTE CTENMEHb 3ALUMIIEHHOCTH paboTAIOMIUX OT BO3NEHCTBUS
OIMACHBIX TIPOM3BOACTBEHHBIX (pakTOpOB. OTH cpelcTBa BEChbMa MHOI006-
pasHel. BeiGop ux tuna onpepesnsiercs crenmdukoi NPOU3BOJCTBEHHOTO
0060pYIOBaHHS C TOYKH 3DEHMS XapaKTePHHBIX [T HEFO OMIACHBIX U BPEIHBIX
taxropoB. Tak, Mo 3aLIUTHEIM CBOCTBAM Pas3HYyaloT CHENOAEXAY, CHell-
00yBb M CPENCTBA 3AIUUTHI PYK (PYKOBHLIEIL, NepYaTKy, HANAICeYHUKH): OT
MEXaHUECKUX BO3NEHCTBUIA, TIOBBIUIEHHBIX HIH IOHUXEHHBIX TEMIIEPATyp,
OT PalIHOAKTHMBHBIX 3ArPA3HEHHUI, OT SNEKTPHYECKOTO TOKA, 3MEKTPOCTATH-
HECKMX paspsilioB, OT PaCTBOPOB KUCIOT M LIENOYEH, OPraHMYecKHUX pac-
TBOPUTENEH, OT CTATHYECKMX HArpy30K (CHelo6yBb I CHUXEHHS
YTOMJISIEMOCTU HOT). B CTpOUTENBHOI, METALTYPriYecKoil i APYruX oTpac-

)
Vo ]

i A

a)

Puc. 14.3. 3aumrHe1it wiem (@) ¥ cxeMa OYMCTKH U TI0ZaYK BO3OyXa B LWIeM (6):

I — 6nok nopaun Bosgyxa; 2 — GUIBTPOSNEMEHT; 3 — Gartapes nuTaHus
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Puc. 14.4. TpuMeHeHHe 3alMTHBIX YCTPOMCTB NpH paboTe Ha BBICOTE U B KOOLLAX

NSIX TIPOMBILITEHHOCTH [UIS 3AILMTHI TOJI0BBL PabOTAIOIMX TPUMEHSIOT
3alIMTHBIE KacKW. WX ucnosb3oBaHUe MO3BOJSET UCKIIOYUTL TPAaBMBI
TOJIOBBI MDY BBIMOJHEHUN MOHTAXHBIX, MOrPY304HO-PA3rPy304HBIX, ra3o-
3/1EKTPOCBAPOYHBIX ¥ APYTHX paboT. Kacku MCMONb3yIoT U Uit 3aKPeTICHNA
Ha HUX IPYTHX CPEACTB HHAMBIAYATbHOM 3AIIUTHI: IMMTKOB U151 CBapLIKOB,
[IPO3PAuHbIX IKPAHOB UIS 3ALUMTHI [1a3 Y JIMUA, MPOTHUBOLIYMHBIX yCT-
POWCTB.

Cpencrpa 3alIUThl OPraHOB [bBIXaHUSA (CU30[d) paccMOTpeHbI Bbille
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Kpome Toro, npu rasoonacHsx paGorax, paéoTe B KOJXOALAX U POBEAEHUY
PEMOHTHBIX paboT, CBA32aHHBIX C TSAXKENBIMH (PU3MYECKMMH HATPy3KaMH,
HCIMOJB3YIOTCA U30JUPYIOLIHE IIPOTHBOTa3kl THOO aBTOHOMHBIE 3aII[MTHBIE
uvtembl GAIL, obecneynBalonye 3¢ beKTUBHYIO 3aIMMTY OT TOKCHYHBIX
Ta3oB W a3po3oJiell IpH TeMIiepatype B paboueit 3oHe ot 0 10 35 °C, a Takxke
NpH HedocraTtke Kucmopona (puc. 14.3). Ins 3aiuTel TOJMOBHI, IVIa3 M
OpraHoB IbIXaHUs pa3paboraH aBTOHOMHBII nHeBMouuteM AITII-C, 3aiu-
LIAIOWHAYN OT UATYYEHHIt CBAPOYHOM AYTH, GBI pacIUIABIEHHOTO MeTa/Ula
¥ CBapoYHBIX adposoneii. [Ipu pabore Ha BHICOTE M B KOJOALAX MPUMEHS -
I0TCS 3aLIMTHBIE YCTPOMCTBA, NMpENCTaBJIEHHbIE Ha pUC. 14.4.

14.6. OCOBEHHOCTH YIIPABIEHUA BE3OIACHOCTBIO TPYIA
B OTPACIIAX D KOHOMHUKH

Ha npeanpusTusax XaMHYeCKON NPOMBIILIEHHOCTH 6ob11yI0 posb IpH
NPUHATUM YNPABACHYECKHUX DPELIEHUH HIpaloT CaHUTapHbIE Bpayd, Ha
MalIMHOCTPOMTELHBIX IPEANPHATUSIX, B CTPOUTENLCTBE — IIPEICTABUTENH
T'ocroprexnansopa, B sHepreTuke — DHepProHaa3opa.

B orpacnsx, rae Ha NMpeaNpUATHAX UMEETCS HIEKTPOXO3SHCTBO, WIS
obecrieyeHHsl ero HOPMAJbHOM U Ge30MaCHO SKCILTYaTallHH PYKOBOLMUTEb
NIPEANPUSITAS TO/DKEH HA3HAYMTh OTBETCTBEHHOTO 33 3/IEKTPOXO3iiCTBO, a
TAKOKE JIMLO, ero 3amewaouee. Kak npaBuino, 3tH GyHKLMHM BO3NAralOTCH
Ha TJIaBHOro sHepretuka. CucTeMa ynpaBieHUs 3JIEKTPOXO3SICTBOM —
COCTaBHas YacTb CHCTEMbI YIIPABIEHUs OXPaHOM Tpyda Ha IPENITPUSATHH.
Ha npeanpustusix, MMeoWMX B cocTape 371eKTPOCHAOKEeHHUsT cCOBCTBEHHBIE
MUCTOYHHMKY NEKTPOIHEPTUH, JIEKTPUYECKUE CETH U TIPUEMHHKH JIEKTPU-
YECKOi SHEPruH, NOJDKHO OBITh OPraHM30BaHO KPYITIOCYTOYHOE AMCTIETYED-
CKoe ympapJieHue HMX paboToi, omHOU U3 3aHay KOTOPOIO SBISETCS
NpeJOTBPALEHUE TEXHONMOTMYECKUX HApYIIEHUH U JIMKBUOALMS aBapuil.

Ha npeanpuarusx ¢ GOMbUIMM KOJMYECTBOM YCTAHOBOK TIOBBINIEHHOM
ONACHOCTH (TPY30TOIBEMHBIE MALIMHBL, COCYAbI NOJ, JaBJIEHUEM) CIYXKObI
OXpaHBI Tpya COCPEAOTAYHBAIOT CBOE BHUMAHUE HA BOMPOCAX NMpoduIax-
THKH TpaBMaTu3Ma, a BOMpocaMH obecrieyeHUs GNAronpusiTHBIX YCAOBHIA
TpyIa 3aHUMAIOTCs CIHELMANbHbIE MOAPAa3leIeHUsI, OpraHU3yeMble, Kak
NPaBUIIO, MPY OTAEJNAX, HA KOTOPBIE BO3IOXEHO obecneyeHrue SKCIUIyaTaluy
BEHTHJISILIMOHHBIX cUcTeM. Takasi crieLManu3aius cocoGCTBYeT COBEPLIEH-
CTBOBAaHHIO YIIPABJIEHUS OXPAHOH Tpyda.

Ha npeanpusaTtusx, rae mposomsTcs rasoomacHele paGoTHI, LOMKHA
CO31aBaThbCH rasocnacaresibHas cryx0a, Ha KOTOpYIO COBMECTHO CO CITyX60ii
OXpaHbl Tpyda BO3JIAracTcsi KOHTPOJb 3a MX Oe30MacHoil opraHu3anmeil.
MiuHucTepcTBa U BeAOMCTBA Ha 0CHOBE TUIOBO# MHCTPYKLMHU O OpraHu-
3auMM 6e30MacHOro NpoBeleHHs rasoonacHex pabor [ocroprexHamsopa
JOJKHBI pa3pabarhbiBaTh CBOM OTPAC/IEeBbIE WHCTPYKIMHM, YTOYHSIOLIME W
KOHKPETU3UPYIOLLIUE YCIOBUA O(OPMIIEHHUS, MOATOTOBXU M IPOBEAEHUS
3TUX paboT ¢ yyeToM crieuuUKU MPeANpUATUI OTPACITH.
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IJIABA 15

HETATHBHOE BO3JEMCTBHUE OTPACJTIEH
DKOHOMMKHU HA OKPYKAIOIYIO CPEAY

15.1. POJIb OTPACJIEA DKOHOMHUKH B 3ATPA3SHEHUH
CPEIIbI OBUTAHUA

Ipucrynas K OleHKe BO3NEHCTBUS OTpac/iell 9KOHOMHKH Ha OKpyXa-
JOLLLYIO CpeNly, OTMETHM, YTO B IEBSTHOCTBIE FO/Ibl IPOU3OLLTH CYIECTBEHHBIC
M3MEHEHHS B OCHOBHBIX ITOKA3aTeIsX oTpacieil 9KoHOMHUKH. [IpoMbiliieH-
HOE MpOM3BOJACTBO OTJIMYAI CMal MHBECTMLMN M BBINYCKA NPOLYKUMH;
TPAHCIIOPT, MIpeXIe BCEro aBTOMOOMJIBHEIA, HECMOTPS HA YMEHBIUCHHE B
1996 r. o6beMa 1epeBo3oK Ha 25 % 110 cpaBHEHHIO ¢ 1995 T., NPaKTHYECKH
COXPaHWI MacIITabbl CBOETO BIUSIHHS HAa OKPYXAIOLIYIO Cpelly; B CEJIbCKOM
X035iCTBE MPOJOJIKAICS CIaj MPOU3BOACTBA MPOAYKLHUH; KIIHIIHO-KOM-
MYHAJIBHOE XO3SiCTBO MPOJOJIKAIO PEIlIaTh cephe3HbIe MPOOIEMBI B BOJIO-
CHa6XeHNM HACENEeHWUsl IUTHheBOH BONOM, OCTaBasiCh OCHOBHBIM MCTOY-
HMKOM TMOCTYIUIEHHS 3arpA3HEHHBIX CTOYHBIX BOI B TOBEPXHOCTHBIE BOMO-
€MBI CTPAHBI; HEMpPEPHIBHO HAPACTAIM 00BEMBl TBEPAbIX GBHITOBBIX U MpPO-
MBIULTIEHHBIX OTXOMOB.

HecMoTpss Ha OTMedyeHHBIe W3MEHEHHMS B MX paGore, BCe OTpaciu
3KOHOMHMKH (SHEPTETHKA, IPOMBILLIEHHOCTD, TPAHCIOPT, CENILCKOE X03sit-
CTBO H Jip.) HENPEPHIBHO 0Ka3bIBAJIM U MPOAOJDKAIOT OKa3bIBaTh HEraTMBHOE
BIMSHNME HA KOMIIOHEHTBI oKpyXaoiei cpeasl. B 2001 r. B arMocdepHBlit
BO3/IlyX BHIOPOILIEHO 3arpsA3HAIOLIMX BEILECTB, THIC. T:

TIDOMBIUIEHHOCTD . - . « « = « v = o o o o e o e e 11 836
DHEPIETHKA . - - -« o <« o o e e e e e 3656
TPaHCTOPT . . .« .« o v v v e e e e e e 14 168
KwinlHO-KOMMYHAIbHOE XO3SICTBO . . . . . . . . . 999

BuiGpOCH oTpacieil NPOMBILUIEHHOCTH H 3HEPreTHKM B aTMOChepHBIA
BO3JyX pacnpenexmiuch B 2001 . cienyiommm o6pasoM, %:

DHEPrETHKA . . .« « - o o o v e e e e e e e 28,5
LiBeTHAS METALTYPIHS . . . . « - . « « v v o v o o - - 21,6
YepHast METALTYPIUS . . . o o - = « o« o o o v o o 15,2
Hedbremobbra . . . . . . . . o . oo 7,9
Hedrenepepaborka . . . . . . . . . ... ... 5,1
MalmMHOCTPOCHHE . . . « . « = v o o o o oo e e 3,6
VIOMBHAA . - .« « v v v v e e e e e e e e e e e 36
TasoBasm . . . . . . o e e e e e e e 3,3
TIpoMCTPOMMATEPHANBI . . . . . .« « « « = « « = o« + 32
XUMMMECKAST . . . o v v o v e e e e e e e e e e 2,7
JepeBoobpaboTka . . . . . . . . ... e .o e .. 2,6
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CHpoc 3arpsA3HEHHBIX CTOYHBIX BOI B TOBEPXHOCTHBIE BOIOEMBI B 2001 r.
COCTaBWI, MJIH. M>:

KuuHo-KOMMYHalIbHOE XO3sHCTBO . . . . . . . . . 11 869
TIPOMBILUIEHHOCTD . . . « « « « « ¢« + & o o v = = 6352
CeapeKoe XO3MACTBO . . . . o« o o v v v e e 1315

C6pochl oTpaciieit IPOMBILUIEHHOCTH M SHEPIeTHKH B TIOBEPXHOCTHBIC
BOZOEMBI pacrpeneuiucs B 2001 r. ciemyiomum obpasoM, %:

IlepeBoobpaboTKa . . . . . . . . .4 e oo e e 19,4
XUMHMYECKAT . . . « v v v e e e e et e e e e e 18,3
DHEPLETHKA . . - - « « o o o o o e o e e s 14,4
YepHast METALTYPIHA . . . . . - « « « o o o o o« o = 9,5
VIOMBHAS . . .« o o v v e e e e e e e e e e e 8,8
MaLIHHOCTPOEHHE . . . . « .« « - o+ e o e o o o e 8,6
IlBeTHAst METAJUTYPTHSA . . . . . . « « = « « - = « « - - 6,5
HedrenepepaboTKa . . . . . . . . « o o s 0. 3,1
JPYTHE . .« o o o o oo i e e e e 11,4

JIMHaMMKa BHIGPOCOB M COPOCOB 3arpsI3HAIOLMX BEILECTB POMBILILIEH-
HocThio Poccuiickoit Denepauuy npuseneHa Ha puc. 15.1 u 15.2.

B 2001 r. Ha npexnpusTusax Poccuu 06pa3oBaHo 139 MIIH. T TBEPABIX
TOKCHYHBIX OTXOMOB, B TOM YUCJIE!

I K1acCa OMACHOCTHL . . .« « « « o ¢ o o v e e e e 0,356 MJIH. T
II K1acca OMACHOCTH . . . « = « o o o v v o e o a o 0,824 MIH. T

Haunbosee omacHble TBepAbE MPOMBILUIEHHBIE OTXO/IbI 0OpasyloTcs B
XMMUYECKOi U HedrenepepabaThiBarolled MPOMBILIEHHOCTH, a8 TakKe Ha
GHOXMMUYECKUX TPOM3BOICTBAX, B METAJUTYPTHHM, NIPY MPON3BOACTBE MeC-
THLHIOB M T. I

N3 obluero KoIMYecTBa OT-  gn000
xonoB 61 % ucHONB30BAaH Ha 26500& [
COOCTBEHHOM IIPOM3BOACTBE, , .. N
2 % — o6esppexeHo, 10 % — i

19500
MepeaaHo Ha JApyrue NPOU3BOA-  cn00

CTBa UIA UCIMOJIB30BaHUs, OC- 1991 1992 1993 1994 1995 1996
tainpHoe (27 %) oTHpaBIEHO HA
3aXOpPOHECHHE. Puc. 15.1. IuHamuKa BBIOPOCOB 3arps3HSIOLUMX

B 1996 r. MpeIIIpHsITUSIMU  BELUECTB B aTMocgepy NMPOMBILIEHHOCTBIO M T~
o yGopke 1 CAHUTAPHON OYH- nosHepreTHKoii Poccuiickoit Penepanyy, ThiC. T
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13000 ] CTKE TODOACKMX TepPUTOpHit

12000 BbiBe3eHo 130 MiH. M® TBepabIX
11000 | GBITOBBIX OTXO0B U 60 MIH. M>
10000 IS XHIKUX GBITOBBIX OTXOmOB. W3
9000 N obwero komuyectsa TBO npo-
8000 | ™  MBIIICHHEIMH METONaMH Nepe-
7000 paboraHo b 3 %, ocTalbHOE

1991 1992 1993 1994 1995 1996
IIOCTYIIMJIO HAa ITOJIMIOHBI OJIst

3aXOpOHEHHH.

Puc. 15.2. ]I 6 HpnMepaMPI 3HAYUTEIBHOTO
c. 15.2. JuHamuka c6poca 3arpsI3HEeHHBIX CTOY- i
HBIX BOJL B TIOBEPXHOCTHBIC BOJHbIE OGBEKTHI NP0y HaKOIUIEHUsT OTXOJIOB, CBfA3aH
MBILIIEHHOCTBIO Poccuitckolt @enepatm, i, v HBIX € TOOBIYEH I1ONE3HBIX HC-
KOMAEMBIX, MOTYT CIYXHTh

TEPPUKOHBI YTOJNBHBIX LIAXT, OTBAIbI BOJIM3M KapbepoB IMPH Ha3eMHOM
noberye pya. HaubGonee octpo cToMT BONpOC YTWIM3ALMM OTXOLOB B
YTOJIbHOM IPOMBIIIJIEHHOCTH, TIOCKONBKY Ha HEKOTOPHIX LIaXTax Jo6Gbya
1 TBIC. T YIVII CONMPOBOXIAETCSA MOXbEMOM M3 axT 10 800 T mopoxns.

B HacTosllee BpeMs OOHONM M3 CaMBIX OCTPBIX NpPOGJIEM SIBISETCS
YTUIM3aLUA U 3aXOPOHEHHME PAIMOAKTUBHBIX OTXOIOB U IpeEXIE BCEro
orxonoB ADC. OnacHbl M 3HAYUTETBHBI OTXOABI CEIbCKOXO3SHUCTBEHHOTO
NIPOU3BOJICTBA — HABO3, OCTATKM SIHOXMMHKATOB, KJIAAOHIA XUBOTHBIX.

15.2. COCTOAHHUE CEJTUTEBHBIX 30H TEXHOC®EPHI

ITo pernonam Poccuu BBIGpOCH U cOPOCHI 3arpsA3HAIOIIUX BELLIECTB
pacnpenensiorcss HepaBHoMepHO. Huxe nmpuBefieHs JaHHBIE 1O BEIGpOcaM
u cbpocam B perrmoHax Poccuu, %:

Pernon Hons suibpocos Joas c6pocos
CeBepHBIit . . . . . . .. ... .... 13,3 5,8
CeBepo-3amagubnit . . . . . . . . ... 1,9 8,4
KanunuHrpanckas obnacte . . . . . . . 0,2 0,7
UeHtpampHbiit . . . . . . . . .. ... 6,7 20,6
HeHnrpansHo-YepHozemHpIit . . . . . . . 2,9 2,4
Bosmro-Bsrrexmit . . . . . . . L L L L. 2,3 4,4
IMoBomkekwit . . . . . . . . . .. ... 6,8 9,6
CeBepo-KaBkascxkmit . . . . . . . . .. 2,8 15,5
VYpanbekwit . . ... ... ... 22,6 12,0
3anagHo-Cubupckmit . . . . . . . . . . 17,4 6,0
Boctouno-Cubupekmit . . . . . . . . . 18,2 9,3
JanbHeBOCTOMHBIA . . . . . . . . . . . 49 5,3

HauGonplune 3arps3sHeHUs] MOCTYNAOT B Ypanbckuil, 1leHTpantbHbIi,
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CesepHblit, Bocrouno-Cubupckuit 1 3ananno-CubupcKuiil perioHsl. bo-
Jiee TIOMHOE MPEeACTABIEHHE O COCTOSIHUM OKPYXaIOlIeH Cpeabl B cenuTed-
HBIX 30HAX NAIOT CBEJEHMs O 3arps3HEHUAX IO OTACIBHBIM TOpodaM H
IPOMBILLTEHHBIM LeHTpaM. CIIHCOK FOpOZOB ¢ MAKCUMATBHBIMU KOHIEH-
TpalMsIMU 3arpsI3HSIOIIMX BELECTB B armocdepHoM Boanyxe Boiure 10 IIIK
B 2001 r. comepxan 48 ropozoB. B 22 ropoziax oTMEYEHbI AECATUNPOLCHTHBIC
TIpeBbILEHUs KOHIIEHTpaluit 6eH3(a)mupeHa; B 7 roponax (BapHayin, Kpac-
Hostpck, MarauTtoropek, OMck, Ilepms, Yda u 10xHo-CaxanuHcK) Habmo-
JAJIMCH Pa30Bbie KOHIEHTpaLnH Bhiure 10 TIOK ma tpex u 60siee BELIECTB.
TIpakTuyecku BCe TOPOJia C HaceeHneM boree 1 MJIH. YeJTOBEK, a TAKXKe
Cankr-TTerepbypr 1 MockBa 10/EKHbI GBITh OTHECEHB K I vu 11 xareropuu
5KOIOIHYECKOro HEGIAromoNyyHsi, KOTOphle OLEHUBAIOTCS KaK «Haubolee
BBEICOKOE» U «OYEeHb BHICOKOE». B Tpyrmne roponos ¢ YMCIEHHOCTHIO HAce-
nerust oT 250 10 500 Thic. 4eNoBeK — TAKMX TOPOIOB JIMILb 25 %. Ilpuuem,
Kax MPABIIO, 3TO KPYITHBIE IPOMBIIUIEHHBIE LIEHTPBI ¢ TAKUMH OTPACTAMA
NPOM3BOACTBA KaK METALTYPIUsi, XUMHUS U Hedrexumust (Tabn. 15.1).

Ta6nuua 15.1. Topona ¢ GonbmsM YPOBHEM 3arpia3HeHUA at™ochepsl

Topon BeuiecTBa, onpee/ionme ypoerb | OTpacib MPOMEIIUIEHHOCTH, CO3AAI0-
3arps3HEHUsA 1las 3arpA3HCHHC
Bparck Bens(a)mupen, dopmanbae-| LiBerHas Merauryprus, Hen-
T}, CEPOYIIEPOI, GTOPOBOAOPOI | TIOI030-GyMaxHast, SHEPIeTHKA
HpkyTtck Bens(a)nvpeH, ¢dopMaisle-| DHepreTyka, TAKenoe Malllh-
v, TMOKCHUI a30Ta HOCTPOCHME
MarnaunToropck BeHs(a)mupeH, cepoyricpon,| YepHas MeTaTyprus
CTUpPOJI, AUOKCUI a30Ta
Mocksa dopManbaerun, GeH30M, IMOK-|  ABTOTPaHCIIOPT, HedTeXUuMH-~
_ cul a3oTa yeckasi
Omck AMMHaK, ¢GopMaIbIeTUL Hedrexumudeckas, XvMHYe-
cKas

Ype3BBIYaitHO BBICOKAs HACBHILIEHHOCTh KPYMHBIX FOPOJIOB TPAHCIIOp-
TOM BHOCHT O4YEHb BEcOMbIil BKIAl B MX 3arpssHenue. Jloisi BHIOPOCOB
ABTOTPAHCIIOPTA B 3aIPA3HEHMM BO3/YLIHOIO HacceifHa, Kax IIpaBUIIO,
cocTapsier 40—50 % u Gonee, B Mockse npubnuxkaercs k 90 %. B cpasn
¢ GypHBIM pasBUTHEM aBTOMOOWIM3ALMU B MOCIEAHME TOIBI npobiemMa
3arps3HeHMs BO3JYILIHOro GacceiiHa obocrpseTce. Bosnpllasd WHTEHCUB-
HOCTb JBVDKEHHS TPAHCIIOPTHHIX IOTOKOB B YIMYHO-IOPOXHOM CETH TOPO-
nos, mocruraromas 1000...3000 ast/y u Gonee, Mpu HECOBEPILEHCTBE U
ype3BBIYaliHOM 3arpy>keHHOCTH YIMYHO-IOPOXHOM CETH, ONMpENCIseT 10~
BBIILIEHHOE 3arpA3HeHHe OCHOBHBIMU KOMIIOHEHTaMU aBTOMOOM/IBHBIX Bbi-
6pOCOB — OKCHIAMH a30Ta, GeH3(a)IMPEHOM, OKCHIOM YIIEPONa.

C HeTaTUBHBIM BO3/IEHCTBYEM TPAHCIIOPTA CBA3aHO U IIYMOBOC 3drpA3-
nenue roponos. Oxoino 40...50 % HaceneHUs KPYMHBIX TOPOJOB KUBYT B
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YCIIOBMSIX aKycTH4eckoro auckoMdopra. Ha HamGosee 3arpyXeHHBIX ro-
POICKHX MardcTpajsix, BOOJb XEIE3HBIX JOPOT M B 30HAX BIUSAHUA adpo-
MOPTOB NOMYCTUMBIE YPOBHM InyMa mpebimiaotcd Ha 30..40 nb, uro
MIPENCTABMISIET OMACHOCTD I 3M0POBbS HaCceJIeHMUs.

TIpouece ypbaHu3almy «Harpaawi» KpylHbie ropoaa M APYTUMH (ak-
TopaMH HebGaronony4usi. IIpexne Bcero 510 HapylueHHsS MUKPOKIMMATH-
YECKOro peXHMa, U3MEHEHHS peXuMa MON3EMHBIX BOI U ONpeae/sieMble
STHM IPOLECCHI MOATOIUIEHUS FOPOACKUX TEPPUTOPHIA, 3arpsA3HEHUE MOJ-
3€MHBIX ¥ NOBEPXHOCTHBIX BOL.

B pesynbTare 3HAYMTENBHBIX aHTPOTIONEHHBIX HAIPY30K B GOJIBLIMHCTBE
rOpPONOB MPOMCXOAUT AANbHEHIIAsA NErPafallusl PACTUTENBHOCTH, YTO YXYI-
1IaeT COCTOSIHUE TOPOJCKOM Cpembl.

15.3. HETATUBHOE BJIMAHUE TEXHOC®EPHI HA IPUPOHYIO
CPELY M 31OPOBLE JIOJNEH

Heratusroe Bo3neiicTene Texnocdeps: Ha yenoseka. M3BecTHsI cuTya-
uuH (Tabn. 15.2), Korna 3arps3HeHNe aTMOCHEPHOTO BO3AyXa HJTH BOLOEMOB
NPUBOIWIIO K 3a00/IEBaHMSIM WIH CMEPTH 3HAYMTEIBHOTO YHCIA Moaeii. B
KPU3UCHBIX PETHOHAX B IIOC/IENHHE AECATIWIETHS IIOSIBIIHCH IPMOPUTETHEIE
3aboneBaHUs, O YEM CBUAETELCTBYIOT JaHHbIE Tab. 15.3.

Ta6nanma 15.2. OTnesmHbe CAYI2R IPe3MEPHO BHICOKHX
3arps3neHnil KomnonenT 6aocdepsl 1 M nocaeacTens [2]

Bpenusiit pakrop

Mecrto u ron Maronorus, obycnos-

JieHHas! 3arpsisHCHHEM
YBenuueHnue yucna

Yucio mocTpagapumx

JlonaoH, Benuko-| CumbHoe 3arpsizHe- 3 THIC. CHy4aeB

6puranus, 1952

Muna mara, Sno-
HuUsA, 1956

Bxonman, Wuuus,
1985

HHe Bo3ayxa SO; m
B3BelICHHBIMH YacTH-
LIAMH cephbl

3arpsi3HeHHe Mops
U PEIGHBIX MPOXYKTOB
PTYTBIO

CubHoe 3arpsisHe-
HUE BO3IyXa METHI-

ciyyacB 3aboneBaHMit
CepAla U JIerkux

Hepponoruueckoe
3abonepanne, «bo-
ne3sHs MuHa Mata»

Octpbie 3aGonesa-
HUS JIETKHX

HM30UHaHaTOM

CcMepTH

200 cmyqaeB TKe-
JIbIX 3a00eBaHUA

2 THIC. CiydYaes
cMeptH, 200 ThIC. cty-
yaeB OTPaBJIeHUMH

Ta6auna 15.3. Bausnme cocraBa atMoceproro BO3AYXa HA 30pPOBbE JMioNei

I'pynna GonesHeit IMokasarenyu cpenHeMecsyHol 3a6071€BAEMOCTH
B3POCJIONO HaceNeHUsI Ha 1 THIC. Yen.
CpenHuit noka- r. JIuneux r. BepesHuku
3aTeNhb

370KaueCTBEHHBIE HOBOOGPA30BaHHsI 0,25 0,48 0,32

Bone3sHu SHIOKPUHHOM CHCTEMEI 0,26 1,09 0,30

Bonesnu opraHos muineBapeHus 1,9 12,11 6,64

BonesHu opraHos AbIxaHUs 14,7 32,29 24,96
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Ipodanxcenue maba. 15.3

I'pynina GonesHeit TMoxkasatenu cpeaneMecT4HoN 3a60JIeBAEMOCTH
B3pOCJIOro HaceJieHUs Ha 1 THIC. Yen.
CpeaHmii oxa- r. JIuneux r. Bepeannxu
3aTeNnb
Bone3Hu cucTeMbl KpOBOOOpallleHHsA 3,06 18,85 11,70
Bone3sHH KOXH 0,76 2,4 1,3
BonesHu opraHoB 4yBCTB 1,18 4,1 3,2

Mpumeuanue. Mpessuenue IIK BpenHbiX BelliecTs B Bo3yxe . Juneux Aocturano 2...6 pas;
r. Bepeauuxku — 2...4 pasa.

KpoMe npsMoro HeraTUBHOTO BO3ACHCTBMSI Ha YENTOBEKA TOKCHYHBIX
BELECTB, MOCTYNAIOIIMX B cpeny oOMTaHUs CEIUTEOHBIX 30H, CYLUECTBYIOT
W BTOPUYHEIE BO3NEUCTBUA. DTH SBJICHUS M BO3NEUCTBUSA BOSHUKAIOT H3-32
TOCTYTUIEHHUSE B OKPYXKAIOIIYIO Cpely (TIpexXe Bcero B arMochepHbIi BO3YX)
U36BITOYHOTrO KONMMYECcTBA TEXHOTEHHBIX BHIOpOcOB. B Hacroslliee BpeMs
IIMPOKO MU3BECTHBI U HOCTATOYHO M3Y4YEHDI PSM ABICHUH:

— oOpasoBaHyne GPOTOXUMUYECKOIO CMOTa;

— BhINAIEHHE KUCIOTHBIX HOXIEH;

— BO3HMKHOBEHME NTapHUKOBOTO 3¢ eKTa;

— paspylIeHHe 030HOBOIO CIIOA.

Domoxumuueckuii cmoe. O6mast cxema peakuuit o6pazopanus Gporoxu-
MHYECKOTO CMOTA CJIOXKHA Y B yIPOLIEHHOM BHIIE MOXET OBbITh IIpeJiCTaBIeHa
peakuusIMH

NO;+ hv > NO+O
O+ 02 - 03
CH,+0 -
MAH (nepoKcHaLMITHUTPATBI)
CH,+0; >

«CMor» BecbMa TOKCHYEH, TAK KdK €ro cocTaB OOBIYHO HAaxXONUTCS B
npenenax: O; — 60...75 %; TIAH, H,0,, anbaeruasl u ap.— 25...40 %.

J1n1st 06pa3oBaHys «CMOTa»
HEOOXOMMMO HAIMYME B aT-  ck,y,,
Mocdepe B COTHEYHYIO IIOTORY
OKCHIOB a30Ta, YIIeBONOPO-

[ NO, - N\

>I

I0B (MX BHIOpachIBalOT B aT- 3

Mocdepy  aBTOTPaHCIIOPT, 2

NPOMBIIILIEHHBIE TPENIPUs-

THs1). XapakTepHoe pacnpene- [ natia it T Bpems

[}
@
-
(=
-
N
-~
a
-
o
-

geHre  (HOTOXMMMYECKOTO
CMOra 10 BPEMEHM CYTOK IO-
KasaHo Ha puc. 15.3, a ero Puc. 15.3. OtHocuTensHble KoHIeHTpammu NO; u
Bo3JelicTBHE Ha 4enoBeka M O3 B atmocdepHoM Boamyxe (r. Jloc-Ammxenec,
pacTUTENBHOCTb B Tabm. 15.4. 1907.651)
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Ta6nuua 154. Bosneiicreue GoToXuMHIECKHEX OKCHIAHTOB HA YeJOBEKA
H PaCTHTeNLHOCTD

KoHueHrpaumnst BKcno3nuus, 4 Bddekr BozneicTBUA
MKr/M> min™F
100 0,05 4 IMospexnenne pacTUTeILHOCTH
200 0,1 — PazgpaxeHue rinas
250 0,13 24 ObocTpeHne pecnUpaTOpHBIX 3aboneBa-
HUi
600 0,3 1 VXxynuieHue CriopTHBHBIX MOKa3aresel

MpumMeyanue.B Poccuu npuHATO BRIpaXaTh KOHLIEHTPALMK ra3006Pa3HBIX PUMeCEil B Mr/M>,
a 3a Pyﬁexom — B yacTax Ha MmwutMoH (Man™', ppr). s nepeBoma KOHLEHTPAUMi ¢, BbIpaXeHHBIX B
Mr/M>, B MIH'!, HEoGXOZMMO MCMONB30BaTh COOTHOLIEHHE ¢ /M) =c¢ (wml). M/24.5, rne M—
MOJISIPHast Macca MIpuMecei, r/Moib; 24,5 — o6beM (1) 1 Mo uaeabHOro rasa npu Temnepatype 25 °C u
maBnenun 10° Ma. Jnst O3 npu ¢=25°C | mmn™! = 1,962 mr/u’.

DOoTOXMMHUYECKHE CMOTH, BrepBbie 0OHapyxeHHbIe B 40-X rogax XX B.
BJloc-AHIxenece, Tenepb NepruoAUYeCcKH HabMIOaaI0TCsl BO MHOTHX FOpOax
MHpa.

Kucaomnwie doxcou w3pectnbl 6onee 100 ner, onHako mpo6ieMa Kuc-
JIOTHBIX JOXIed BO3HUKIIA okono 20 jer ToMy Hasal. Briepsbie BeIpaxeHue
«KUCJIOTHBIH JOXIb» HcIoNb3oBal Pobept Auryc Cmur (Bemiko6puranms)
B 1872 r.

HcToyHMKaMM KUCTOTHBIX LOXIEH SBISIIOTCA Tasbl, COOEPXallUe Cepy
1 azor. Hanbonee BaxuniMu U3 HuX apisores: SO,, NO,, H,S. KuciotHele
JIOXAW BO3HMKAIOT U3-3a HEPABHOMEPHOIO paclpe/leeHus] 3TUX 4308 B
atMocoepe. Tak, HanpuMep, KoHLeHTpaunu SO,, MKT/M’, 06BIYHO TAKOBHL:

Paccrosinue ot ropoga, km . . . . <1 >,50 =150
KoHuentpauus SO . . . . . . . 50...1000 10...50 0,1...2

OCHOBHBIMU peakUUsIMU B aTMocdepe sIBIAIOTCS:

I BapuaHT
SO; + OH — HSO;

HSO; = OH - H,S0,
(MosiexyJbl B aTMocdepe GhICTPO KOHAEHCUPYIOTCH B KaIlIH);

IT Bapuaut

SOz + hv > SOzt
(aKTHBUpOBAHHAs MOJEKYJa IUOKCUAA CEPDI)

SO‘) + 02 -> SO4

SO4+ O, - SO; + 03
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SOg + Hzo o d HzSO4

O6e peakuuu B armocdepe UIyT onHoBbeMeHHO. s cepoBosopona
xapaktepHa peakuus H,S + O, —» SO, + HO u naiee I wm II BapuaHT
peaKkiuH.

M CTOYHUKM MTOCTYIIEHHS COEIMHEHUN cephl B aTMOcdepy:

EcTecTBEeHHBIE (ByJIKaHP[‘leCKaﬂ IeATeNIBHOCTD, OeHCTBHA

MMKPOODTaHM3MOB M AP.) . . . . . . . « « - - - © . . 31.41%
AHTPOTIOTEHHBIE . . . . . . « « « « « o o o o 59...69 %
Bcero: 91...112 miH. T/TOI

KoHueHTpayu coeMHEHUH a30Ta, MKT/M’, COCTABJISIIOT:

PaccrosiHue OT ropoiia, KM . . . . . . . o<l >50 > 150
KoHuenrpammsa NO, . . . . . . . . . . 10...100 0,25..2,5 0,25

U3 coeqMHEHMIl a30Ta OCHOBHYIO JOJII0 KMCJIOTHBIX Joxael aaior NO
u NO,. B atMocdepe BO3HUKAIOT peakIu:

NO + 0; » NO, NO, + OH —» HNO;

WcToYHHKY coelMHEHUH a3oTa!

EcTecrBeHHbIe (ITOYBEHHast 3MHCCHSI, TPO3OBbIE Pa3psiibl,

ropeHue GUOMAcChl M IIP.) . . . . - . . . oo .o 63 %
Anrponorennsie (TOC, aBTOTPaHCIIOPT, IPOMBIIUIEHHOCTB) 37%
Bcero: 51...61 muH. T/TOI

OTMeTHM, YTO CEepHAs M a30THas KHMCIOTHI MOCTYMalT B arMocdepy
TaKXke B BUIE TyMaHa. B ropoiax MXx KOHLEHTpAlMs TOCTUTAET 2 Mr/M’.

CoeanHeHUs] cepbl M a3oTa, IONapliMe B aTMocdepy, BCTYMAOT B
XUMHUYECKYIO PeaKIIMIO He cpa3y, COXpaHssa CBOU CBONCTBA COOTBETCTBEHHO
B TeyeHue ~ 2 U 8...10 cyT. 3a 3T0 BpeMsi OHM MOTYT BMECTE C aTMOC(EPHBIM
Bo3ayxoM npoittu paccrosiuus po 1000..2000 kM u JHIIbL MOCTE 3TOTO
BBINAAAIOT HA 36MHYIO IOBEPXHOCTb B BUIE KMCJIOTHBIX NOXMIEH.

PasMyaloT ABa BUAA CeIMMEHTALMM: BIAXHYIO U cyxylo. BiaxHas —
3TO BbINIAZEHUE KUCIIOT, pACTBOPEHHBIX B KaleJIbHOM Bjlare, OHa BO3SHUKAET
npu BAaxHoctH Bosmyxa 100,5 %; cyxas — peanusyercs B TeX CIydasix,
KOrZa KMCIOTHl MPHUCYICTBYIOT B arMocdepe B BHUAE Kamneib IMaMETPOM
okono 0,1 MkM. CKOpOCTb CeIMMEHTALIMN B 3TOM CJly4ae BeCbMa Maia M
Karjid MOTIYT ITOKpHIBATh BecbMa GOJblliNe paccTOsiHUs (Cieldbl CepHOM
KHMCJIOTHI 06HapyxeHb Ha CeBEpHOM MOJIIOCE).
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Pa3anuyalor npsiMoe 1 KOCBEHHOE BO3AEUCTBMA KHCIOTHEIX OCAIKOB Ha
yenoseka. [IpsmMoe Bo3neiicTBre OGEIYHO He MpeACTaBISeT cOBOH ONacHo-
CTH, TaK KaK KOHIIEHTPALMH KHCJIOT B aTMOC(EPHOM BO3[yXe HE IPEBbi-
watot 0,1 Mr/M>, T. e. HaxonATCs Ha yposHe IIAK (THAK.. = 0,1 u IIK,,=
= 0,3 mr/M* wia H,S0,). Takue KOHIIEHTpaY HeXeJaTeIbHbI JTUIUb IS
JeTell U acCTMATUKOB.

Ipsamoe Bo3neiicTBue npencTaBiser coboil OMACHOCTD I MEeTaio-
KOHCTPYKIHit (KOPPO3Hsi co cKopocThio 1o 10 Mxr/rox), 30aHMH, TaMAIT-
HHUKOB U T. II., OCOOEHHO U3 MECYAHWKA W M3BECTHAKA H3-32 PA3pyLICHUS
KapboHara KaJbLIys.

Haubosnplyio onacHOCTh KMCIOTHBIE OCAIKH IMPEACTABIAIOT IpU UX
TollafaHuy B BOAOEMBI M MOYBY, YTO MPUBOIHUT K YMeHbIeHHIO pH Boab
(pH = 7 — neitrpansHas cpena). Ot 3HayeHus pH Boxsl 3aBucHT pacTBo-
PHMOCTb QTIOMUHHS M TSDKEJIBIX METAUIOB B HEW M, CleNoBaTeIbHO, MX
HaKoIUIEHHE B KODHEIUIOAAX, a 3aTeM M B OpraHM3Me yenoBeka. IIpu
u3MeHeHH! pH Boabl MEHsIETCS CTPYKTYpa NOYBHL M CHUXAETCs ee TIONO-
pomue. CHukenve pH nuTBEBO# BOIBI CIOCOBCTBYET MPAMOMY MOCTyILIe-
HHIO B OPTraHU3M Y€JIOBEKAa YKa3aHHBIX BBIIIE META/UTIOB U UX COEMMHEHMIA.

B Hameit cTpaHe NOBBILIEHHAS KUCIOTHOCTH OCAIKOB (pH =4...5,5)
OTMEYAETCs] B OTHENBHBIX NPOMBINUICHHBIX perHoHax. Haubonee He6maro-
TIOJyYHBIMHU BIAIOTCS ropona Tiomens, TaMGoB, ApxaHrenbek, Cesepon-
BUHCK, Bosmorna, IlerposaBonck, Omck u ap. IltorHocTs BhIMameHus
OCalkoB cephl, NpeBbllaomas 4 T1/(kM’/rox), 3apEerucTpMpoBaHa B 22
ropojax cTpaHel, a B 4 ropomax — Gonee 8...12 1/(km’/ronm): Asnekcus,
HosoMockosck, Hopuiibek, MarHuToropek.

Iapruxoeuwii sghgpexm. CocrosiHue U cocTas aTMocdepsl ONpeeNsiIoT Bo
MHOT'OM ITPOLIECCH] JIyYMCTOro TerooGMeHa Mexny ComnHieM M 3emeil. B
TEIIOBOM GajiaHce 3eMIH TETUIOTA COMHEYHON palualuy ABISETCS onpe-
AENAIOIIEH, TOCKOJIBKY Ha, €€ MO0 PUXOAUTCA OCHOBHAA YacTh ITOMIONIA-
eMoii GHochepoii TEIUTOTH, YTO ClIEAyeT U3 TEIUIOBOro GaTaHca 6uocoepsr:

Jix/ron %
Tertora or conHeuHol pagnan . . . . . 25. 107 99,8
TeIioTa OT ecTeCTBEHHBIX HCTOYHHKOB (u3 2
Hellp 3eM/IH, OT XMBOTHBIX M Ap.) . . . . . 37,46 - 10 0,18
Tensiora OT aHTPOMOreHHBIX MCTOYHMKOB »
(3HEProycTaHOBKH, IOXapel M Op.) . . . . . 42.10 0,02

OKpaHHUpyIolas poib aTMOcdephI B POLIECCAX Mepeayd TEMIOTH OT
ConHua x 3emre u or 3emmn B KocMoc Biausier Ha CPERHIOI0 TeMIEepaTypy
6rocepsl, KOTopast JUTMTENHLHOE BpeMsi HAXOMITACh Ha ypoBHe okojo + 15°C.
PacyeTsl moKaskBaloT, YTO NMpPU OTCYTCTBHM aTMOC(QEpEI CpEXHAA TEMITEPa-
Typa 6rocdepsl coctapisna 6sl npuOIM3NTENLHO — 15 °C.
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OcHOBHAsI HOJS CONMHEYHOM pagualMM Iepeaaercs K IOBEPXHOCTH
3eMIM B ONTHYECKOM AMAINA30HE M3TyYEHMI, a OTpaXeHHas OT 3eMHOH
IOBEPXHOCTU — B HH(pakpacHoM. Iloaromy mons OTpaXeHHOM JTy4HCTON
SHEpPrHH, TorolnaemMon atMocdepoit, 3aBUCUT OT KOIMYECTBA MHOTOATOM-
HbIx Munurazos (CO,, H;0, CH,, O; u np.) ¥ MBUIM B €€ COCTaBe. Yem
GoJTbILIE KOHIIEHTPAILMs MUHUTA30B ¥ [IBUIM B aTMOcdepe, TeM MEHBILE N0
OTpaXeHHOI COTHEYHON paTualiii YXOIUT B KOCMHYECKOE [IPOCTPAHCTBO,
TeM GOJIbILE TEIUTIOTH 3afepXuBaercs B 6rocdepe 3a CYET «IIAPHHKOBOTO
sdpdekrar. OtpaxeHHoe MK-uanyyeHne MOrIoMAETCs: METAHOM, dpeona-
MU, O30HOM, OKCHIOM IMA30Ta U T. Il. B [MaNa3oHe IIHH BOIH OT 1 no
9 MKM, a ITapaM¥ BOIBI M YIVIEKHMCIIBIM ra3oM — IIpH JUIMHAX BOTH 12 MKM
1 Gosee. B mocimenHue roibl HaMeTWIach TEHAEHIUSA K 3HAYUTCIBHOMY
pocty koruenrpauuit CO,, CH,, N;O u npyrux rasos B atMocdepe. Poct
KOHLIEHTPALMIl YINIEKKCIOTO Ta3a B aTMOC(epe MOXHO MPOCICIUTh MO
CNeNyIONIMM JaHHBIM:

Tom ... ... 1850 1900 1970 1979 1990 2000 2030 2050
KOHHFHTpaLIPIﬂ,
MIH. .. . .. 260 290 321 335 360 380 50...600  700...750

AHAJIOTMYHO M3MEHSIOTCS KOHIEHTpaUUM MeTaHa, OKCUIa IOHa3oTa,
030Ha ¥ IpyruX rasoB. Poct koHueHTpauuii CO; B atMocdepe MPOUCXOIUT
W3-32 yMeHblIeHHs 6roMacchl 3eMTU M M3-33 TEXHOTCHHBIX TIOCTYIUTEHUI.

M cToYHMKAMH TEXHOTEHHBIX «[TapHUKOBBIX» Ta30B SBISIOTCA: HEpre-
THKA, MPOMBILILIEHHOCTD (Ha MX OO TIPUXOMHUTCS 0 50 %) u aBTOTpaHC-
nopt (2o 50 %), sounensomue CO,; XMMUIECKUE MPOU3BOACTRA, YTEUKH U3
TpyGOIPOBONIOB, THMEHHE MYycopa M OTXONOB XXHBOTHOBONCTBA — CH,;
XOJNOAMIbHOEe 060pyNOBaHUE, OBITOBAS XMMHUS — (peoHbl; aBTOTPAHCIIOPT,
TOC, npOMBILLIEHHOCTh — OKCHIIBI a30Ta U T. M.

TeXHOTeHHBIE MAPHUKOBbIE Ia3bl CIOCOBCTBYIOT YBEMUYEHHIO TEIIOTHI
Guocdepbl Ha BeaMHy nopsaka 70 -10” Jk/TOx, IpU STOM BKIIall OTAEIb-
HBIX [430B paclpeieNsieTcs cleaylolmM obpa3omM, %: CO, — 50; CH4 — 20;
dpeonsr — 15; N,O (okeun muasora) — 10; O; — 5. Jlonsi ITapHUKOBOTO
addekTa B Harpese 6uochepsl B 16,6 pa3a Gosblie JOMU APYTHX UCTOYHUKOB
AHTPONOreHHOTO NOCTYIUIEHUS TETIOTHL.

PocT KOHI[EHTpaLMii MUHUTA30B B arMocdepe M, KaK CIeICTBUE, I10-
BhILIeHKe gonu Terutorhl MK-u3inydenus, 3aiepXuBacMoro aTMocdepoii,
Hen36exXHO COMPOBOXIAETCS POCTOM TeMIEPATYphl ITOBEPXHOCTH 3emnu. B
1880...1940 rr. cpexnnss TeMrieparypa B CeBepHOM IONYIIAPUA BO3POCTIA Ha
0,4 °C, a B nepuon 1o 2030 r. oHa MOXeT IOBBICUTBCS CIIE HA 1,5..4,5 °C.
D10 BeCbMa OMACHO LISl OCTPOBHBIX CTPaH U TEPPUTOPHHL, PACIIONIOKEHHBIX
H1Xe ypoBHsA Mopsi. ECTh MPOTHO3B, YTO K 2050 r. ypoBeHb MOPS MOXET
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TIOBBICUTBCS Ha 235...40 cM, a K 2100 — Ha 2 M, uTo MPUBEAET K 3aTOIIEHUIO
5 mH. kM’ cyiun, T. e. 3 % cymwm u 30 % Beex YPOXaHBIX 3eMeJIb [IAHETHI.

IapHuxosslit 3¢dekr B atMocdepe — A0BONBHO pacrpocTpaHeHHoe
ABJICHUE ¥ Ha PETUOHAIBHOM YPOBHE. AHTPOIIOT€HHBIE UCTOYHMKH TEILIOTE
(TOC, tpancnopr, TNPOMBITEHHOCTD), CKOHIIEHTPHPOBAHHEIE B KPYITHBIX
foponax ¥ MpOMBILIEHHBIX LEHTPAX, HHTEHCUBHOE MOCTYIUICHHE MApHH-
KOBBIX I'430B U MbLIH, YCTOHYMBOE COCTOSTHHE aTMoccdephbl CO3AAI0T OKONO
FOPOJOB MPOCTPAHCTBA paauycoM o 50 KM u 6ojiee ¢ MOBBILIEHHBIMU Ha
1...5 °C TeMniepatypaMu 1 BHICOKUMH KOHIIEHTPAMAMM 3arpA3HEHMI. DTH
30HBI (KYI0/a) Hall FOPOJAMHU XOPOLLIO TPOCMATPUBAIOTCA 13 KOCMMYECKOTO
MpocTpaHcTa. OHM paspymIaloTCs UL NPH WHTEHCHBHBIX IBIKEHUSX
Gomblumx Macc aTMocdepHOro Bo3nyXa.

Osonoeuiii caoti. TexHOreHHBIE 3arpsA3HEHMsT aTMocephl He OrpaHUYH-
BalOT CBOE HErATHBHOE BIMSIHUE TONLKO NIPU3EMHOM 30HO#. OnpeneseHHas
A0J1s IPUMECEH TTOCTYTIAET B O30HOBBII CJIOi M paspyLIaeT ero. Paspyinenne
O30HOBOTO CJI0s1 OMAacHO st Guocdepsl, TaK KaK OHO COMPOBOXIAETCS
SHAYUTEIbHBIM MTOBBIIIEHHEM JOMM YIBTPaHONIETOBOTO U3TYYEHHS C [UTH-
HOW BOJIHBI MeHee 290 HM, NOCTHIAIOILEro 3€MHYI0 NOBEPXHOCTb. DTH
M3Jy4€HHUs! TYOUTENbHBI JUIS PACTHTENBHOCTH, OCOGEHHO IS 3epHOBBIX
KYJIbTYp, NPEICTaBAAIOT COOOM UCTOYHHMK KaHIEPOTEHHON ONACHOCTH IS
Y€JI0BEKa, CTUMYJIUPYIOT POCT ITIa3HbIX 3a60JIeBaHUIL.

OCHOBHBIMH BeleCTBaMH, Pa3PyILAIOLIMMY O30HOBBII CJIOH, ABIAIOTCS
COCNMHEHNS XI0pa ¥ a30Ta. [1o OLeHOYHBIM NaHHBIM, OHA MOJIEKY/Ia xJI0opa
MOXeT paspymmuTh 1o 19° monexys, a onna MOQJIEKYJIa OKCHOB a30Ta — /0
10 monekyn o3oHa.

WcToYHNKaMH MOCTYIUIEHUS COeNMHEHMIL XJI0pa U a30Ta B O30HOBEI
CION MOTYT GbITh: BYJIKAHWYECKME [asbl, TEXHOTOIHH C MPUMEHEHHEM
(bPeOHOB; aTOMHBIE B3PbIBBL, CAMOJIETHI («KoHkopn», BoeHHbIE), B BHIXION -
HbIX Ta3ax KOTOpbIX copepxarcst 1o 0,01 % or o61eit Macchl ra3oB coenn-
HeHust NO u NO,; pakeTsl, conepxaliye B BBIXTOIHBIX rasax COCIMHEH NS
asota ¥ xnopa. CocTas BBIXTOMHBIX [A30B KOCMHYECKUX CHCTEM (T) Ha
BbicoTe 0...50 kM npuBeneH B Tab. 15.5.

Tab6numa 15.5. Cocras BHIXIONBBIX ra3os KOCMHYECKMX CHCTEM

KocMmuueckas cucrema Coenune- Oxcuasl Mapsr Bo- | Oxchast yr-|  Oxcunpr
HUS XJIopa asora Zbl, BOfO- nepona TIOMHHUS
pox
«3Heprus» U «Bypan», CCCP 0 0 740 750 0
«artn», CIIA 187 7 378 512 177

3HAYUTENIbHOE BAMSHUE HA O30HOBBIM CJIOH OKA3bIBAIOT dpeonsl, npo-
AOJDKHTEIbHOCTD XU3HU KOTOPhIX focturaer 100 u Gostee net. UcTounuka-
MU MOCTYIIIEHUS! (PEOHOB ABAAIOTCH: XOJOMUIBHUKH MIpH HapylLEHUU
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TepMETHYHOCTH KOHTYpA epPEeHOCa TEIUIOTH, TEXHONOrMH C KCIIOIB30BaHHU -
eM (PEOHOB; OHITOBbIE GALTOHYHKHM TSl PACTIBUICHMS Pa3MiHBX BEIECTB
W T. L

Mo olleHOYHBIM JAHHBIM, TEXHOTEHHOE pa3pyllieHHe 030HOBOTO CIOs K
1973 r. noctumio 0,4...1 %; k 2000 r. oxunaerca 3 %, a K 2050 — 10 %.
SlxepHasi BOiHA MOXET VCTOMIMTb O30HOBBIH CIIOH Ha 20...70 %. 3ameTHbIE
HeraTMBHBIE H3MeHeHUs B 6uocdepe oXMIAIOTCSA MPU UCTOLIEHWH O30HO-
poro ciosi Ha ypoBHe 8...10 % or ofitero 3amaca O30Ha B arMocdepe,
COCTAaB/ISIONIET0 OKOJMO 3 MJIpH. T. 3aMETHM, YTO OAMH 3aIyCK PaKeThl
«atT» conpoBOXAAETCA Pa3pyLIEHUEM OKOJIO 0,3 % o30Ha, YTO COCTaB-
nsier okono 107 T o30Ha.

UYro6bl OLEHMT: MACIITAGHOCTL M PEAIbHYIO OTIACHOCTb BO3NEHCTBHSA
HEeraTUBHBIX (hAKTOPOB Ha 310POBbE JIOAEH, OGpaTUMCA K HaHHBIM, NIPUBE-
IeHHBIM B Tab1. 15.6.

Ta6runa 15.6. Yucao noraGumx oT Bo3AEHCTBHS HErATRBHAIX ¢daxropos B 1990 r., 1ex.

Yycrto HEMATUBHBIX GaKTOpPOB B mupe B Poccuiickoit @egepa-
pitiig
TIpoMbilIeHHOE TPOU3BOACTBO 200 000 8234
PervoHanbHOE 3arps3HeHKe BOAbI, BO3AY- 1 600 000 44 800 (pacyeTHBIE
Xa, MPOOYKTOB THUTaHUSA JaHHble)
CruxuiiHble SIBICHUS 140 000 —
Ype3ppIyaitHble CHTYalH — 1224 (1993 r.)

[IpuHynuTensHass rubenb JONeH, 3aHATHIX B cepe NMPOU3BOIACTBA,
exeronHo HaxomuTcs Ha yposHe 5000 yesoBek, YTO COCTABIACT OKOJIO 0,24 %
OT YMCia yMEPIIMX €CTECTBEHHOH CMepTbio B TOT X€ IIepHOll; H3-3a
3arpsi3HEHHS] Cpelbl OOUTAHUA ¥ NPOAYKTOB MUTAHMUS €XCTONHO yMHUpaeT
2,2 %, a B pe3y/bTaTe TEXHOTCHHBIX karactpod — 0,06 %.

O ueM TOBOPAT 3TH NpPoLEHTH? B sKonoruyu Wid onucaHus yCTOWYU-
BOCTM TNPHUPOIHBIX TPOIECCOB MCHONB3YIOT MNPaBUIO 1 u 10% (ToukHM
[Macrepa). OTKIOHEHUst 0 1 % OT MONOXEHUS YCTOMYHMBOrO paBHOBECHS
CBUIETENBCTBYIOT O BO3MOXHOCTH COXPaHEHHS COCTOSTHHA YCTOMYHMBOCTH
nipoteccoB. OTkiIoHeHus B 1 % U Gojnee — O Hayale BHIXONA CHCTEMBI U3
COCTOSIHMSI YCTOMYMBOCTH, & NPH OTKIIOHCHMSX 6onee 10 % cucteMbl H
TIpOLIECCHI NOTAZAIOT B CUTYALIMIO CAMOpa3pyLUeHH. W3 cka3zaHHOTO BHILIE
CIieflyeT, YTO MPUHYAUTEbHAsS CMEPTHOCTD Jiofiell U3-3a TUIOXOro COCTOS-
HUSI KOMIIOHEHT, Cpeabl OOUTAHHSA JOCTHUI/IA OMAaCHBIX ypOBHEll U B ciyyae
HEMPUHATUSA SKCTPEHHBIX MEP IPO3UT nioTepeii yCTONYMBOCTH B IpOLIECCE
BBDKMBAEMOCTH HaceneHus Poccun.

Pazpymenne npuponmbix 3oH. IIpn cospanun MPOM3BOACTBEHHBIX H
cemTeGHBIX 30H PUPOIHAs CPefa MOTHOCTHIO WM YACTUYHO 3aAMCIIACTCA
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TeXHOCQepoii (CTPOEHUs, TOPOTH, KOMMYHHKALIMH M T. IL.); TMIpH TpaiocTpo-
MTEJIbCTBE 3JIEMEHTHI NMPUPONHON CPEAbl YaCTHYHO COXPAHSIOTCH — 3ejie-
HbI€ 30HBI, caibl, BomgoeMbl U JAp. ONHAKO B OCHOBHOM CBOCH YacTH
NpUPOAIHAst cpelia B rOPONax OKas3hIBaeTCsl HapyILIEHHOM.

OOGBIYHO B ropoax 1oJ1 OCTPOMKAMH U TPaHCIIOPTHBIMM MaTHCTPATIAMHU
Haxoautcst no 70...80 % Bceit TeppuTopuM roposa, a mojA 30H OTIOBIXA M
3C/ICHBIX HacaXIeH!H cocTaBisieT He Gonee 20 %. B To Xe BpeMs M3BECTHO,
"TO U151 JUTUTEIBHOTO COXPaHEHHUS 3/IEMEHTOB ITPUPOIHOM CPEIbl B YCIOBUSX
TOpozia HEO6X0AMMO, YTOGBI 1OJIST 3ACTPONKH M TPAHCIIOPTHBIX Marycrpanei
He mpeBbimana 50 % or Bceil TEppUTOPUM ropoja.

ITpuMeHuTENBHO K B3aMMONEHCTBHIO IPHPOTHOM cpensl ¢ TexHocdepoii
CJICNYET yIUTHIBATH 3AKOH PACTBOPEHHS CHCTEMBI B YYXKOii cpene — NpHHIAT
Aerpanamun (Xuwibmu I.®.): «Tem eviue pasnuya mexcdy ocmpoenoii buocu-
CmeMoli u ee OKpysceHuem, mem Goicmpee npoucxodum Oeepadayus 6uomoe».
IIpu 3TOM B3auMOLIEHCTBIE CHCTEM, KaK IPABUIIO, GHIBAET KpaTKOBpeMeH-
HBIM U HEM306EXHO COMPOBOXIAETCS Pa3pylleHNeM IIPHPOTHOM Cpenbl.

IpuHuMN nerpagalu MMeeT 3HAaYeHWe He TOMBKO IS OCTPOBHBIX
OHOTHYECKHX CHCTEM, OH PaCHPOCTPAHAETCS H HA TPAHHUYHBIE 30HbI MeXIy
TexHoChepor 1 6roctepoii: Yem 6amxe npupoxHas 30Ha pacnosyioxeHa K
TexHocdepe, TeM GoJbLIE IPOABNAETCA Pa3PYILUTENBHOE BAHSHUE TEXHOC-
dbeprl Ha 6uochepy. OCHOBHBIE CTPYKTYDHBIE CBSI3H, IIOTOKHM BELIECTB M
SHEPIUH, COCTOSTHHE IIEMEHTOB OHOTHI B MPOMBILIIEHHO-TOPOICKOM TeX-
Hocgepe nokasaHsl Ha puc. 15.4. :

Binsitive TexHocGheph! MpOMBIILIEHHO-TOPOLCKOM 30HB OGBYHO CKa-
3bIBACTCSI HA MPUPOAHOI 30He B panuyce n0 30...50 kM, Ha rTy6HHE N0
4 KM M Ha BBICOTE [I0 3 KM OT IIEHTPA 30HBL. IIpumepamu 3HayuTeNBEHOrO
HETATUBHOTO BIIMAHHUSA MPOMBINUIEHHBIX 30H HA IPUPOIHYIO CPENy CIIyXar
CUTYalluH, CBSISAHHBIE C PAa3BUTHEM H GYHKLMOHHPOBaHUEM IT. HOPUIIBCK,
Momnueropck u ap.

15.4. YCTOFI‘IHBbE PAIBUTHUE TEXHOC®EPEI, PAIIHOHATLHOE
HUCITOJb3OBAHHE CHIPLEBBIX PECYPCOB U DHEPTHH

PasButue TexHoCheph B cOBpeMEHHOM MHPE NMPOUCXOOUT MpeMYLIE-
CTBEHHO M3-32 HEMPEPBIBHOTO POCTA YUCIEHHOCTH JIOAEH, TTPOXMBAIOLINX
Ha 3emiie (aeMorpaduyecKuii B3pHIB), UX YpOaH3auuu, pocta MHIMBHAY-
QTbHBIX MOTPEGHOCTEN YeroBeKa, HApacTaHUS OGILECTBEHHBIX HYXJI (3aTpa-
Thl Ha CONCpXAaHME apMMH, CHCTeMBbI 00pa3oBaHMs U T. m.). B cBoem
Pa3BUTHH TEXHOC(EPA MOCTOSHHO OTTOPraeT y Guochepsl 3HAYUTETBHbIE
TEPPUTOPHHU, HENIPEPEIBHO BOBIEKAET B MPOM3BOICTBO BCE HApaCTAIOLIME
CBIPLEBRIC PECYPCHI, IPOM3BOANT U MCIIONIB3YET PA3TMYHBIE BUIBI SHEPIUH,
TJIaBHBIM 06Pa3oM 3NIEKTPHYECKYIO U TEILIOBYIO.

COBOKYIHOCTb OCHOBHEIX ITOKa3aTeNeil, BIMSIOUHNX Ha pPa3BUTHE PETH-
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OHOB cpelbl OOMTAHMSI, UX IKOJOTMYHOCTb U 6€30MacHOCTb, CBOAUTCS K
CIEAYIOLIEMY:

— KOJIMYECTBO BOBJIEKAEMBIX B XO3SHCTBEHHYIO NEATEIbHOCTb ChIpbE-
BbIX U 3HEPTETHYECKUX PECYPCOB;

— HaIMyue pecypcocHeperalonmx TeXHONOTHH,

— KOJMYECTBO OTXOAOB XO3AACTBEHHOMN HNEATENbHOCTH, HX HUCIONB30-
BaHME B KaYECTBE BTOPUYHBIX PECYPCOB,;

— HaJIMY¥Ee TEXHOJIOTHI MepepaboTKi U 3aXOPOHEHHUS OTXOIOB;

— HAJW4YKE U UCIIONb30BaHHE 3KOOMO3AIUTHON TEXHUKH VIS COKpa-
LWEHHsI TOCTYIUIEHUS! OTXCIOB XO3SIMCTBEHHOI JeATEIbHOCTH B Cpey obu-
TaHMUS;

— BEpOSITHOCTb (PMCK) BO3HUKHOBEHUS] TEXHOTEHHBIX aBapHH;

— HaJIWYMe B pETMOHaX IIPUPOIHBIX 30H, HE HApyLIEHHBIX XO3MCTBEH-
HOM IeATeNbHOCTBIO JIOAEH.

HauGosee BaXHOE 3HAYEHHE WIS KAXIOTO PErMOHA MMEIOT MacIuTabel
MCTIOJIB30BAHUSL CHLIPLEBBIX M SHEPreTMUYECKHUX DPECYpCOB, TEXHOJNOTUU U
00beMbl UCIOJIb30BAHUS BTOPUUYHBIX PECYPCOB.

DKOHOMHA 3HepreTHdecknx pecypcoB. CoBpeMeHHBIM MUP Pa3BUBAETCS
Mon 3HAKOM HENPEPHIBHOIO pocTa MOTpebJIeHUs DHEPruy Ha oyuy
nacenenns. B CIIIA stoT nokasaTens cocTasisieT okoio 40; B Benukobpu-
TaHnK — 25; Bo ®paHuuu — 13 Teic. KB - 4/ron. B ato xe Bpems 72 %
HaceJIEeHHA MJIaHEThI ﬂOTpe6JIHCT SHEPIrUIO Ha YPOBHE, HE NMpEBBILIAIOHIEM
2 Thic. KBT - u/ron. TeHaeHLUs K pOCTy MOTpeOieHMs] IHEPIUU BecbMa
ofnacHa A JaJbHellero pasputusi Mupa, ocobeHHO IIpH YCITOBUM cOXpa-
HeHUsi teMorpadUyecKoro B3pblBa.

BaxkHBIMM HaIlpaB/IeHUAMM CHIXEHHS [OTPEONIEHUsI IHEPropecypcoB
ABNAIOTCS:

— CHMXEHME SHEPIOEMKOCTH MPOMBILUIEHHON U CEIbCKOXO3IUCTBEH-
HOW MPOAYKLIHH,

— TMOBblIEHNE SKOHOMUYHOCTH CPEACTB TPAHCIIOPTa,

— CHUXeHHe NoTpebIeHUs SHEPruu B ObITY.

Crpanbt EBC eXerogHo CHMXAIOT PacXofbl MEKTPUYECKOM IHEPIUH:
Ha eIMHULY NMPOLYKUMH B cpeaHeM Ha 1,5 %, Toraa Kak B Halllei CTpaHe
3TOT [oKa3areib HapacraeT. Belcokue nokasaTeny 3KOHOMHH 3Hepropecyp-
COB MOIYT OBbITb JOCTUTHYTHI, HAMPHMEp, TPH IEPEBOLE CTATEIUTEHHOrO
NPOU3BOACTBA HA UCIOIb30BAHUE METAIONOMA, ITPU MEPEBO/E POU3BOL-
CTBA AJIIOMMHUA HA MCTOJb30BAHUE BTOPUYHOTO CBIPHS.

Bo MHOTMX OTpac/six POMBIIJIEHHOCTH BBICOKMIA ITOKA3aTe)Ib IKOHO-
MHU 2JEKTPOSHEPIMY MOXET ObITh JOCTUIHYT 3a CYeT ylyylieHus paboTsl
snektpoasurareneii. Ilo mpenBapuTenbHONW OLEHKE COBEPIIEHCTBOBAHUE
3JIEKTPOABMIATENE U ONTUMH3ALIUS PEXUMOB HX paboThl MOXET 1aTh IO
15 % sKkoHOMMHM OT MorpedisieMoit MU Hepruu. Bonblive NepCneKTUBL
B 9KOHOMUH TETJIOBOM 3HEPTHU CBA3aHBI ¢ pa3paboTKON U UCIIONB30BAHUEM
CUCTEM peKyIepaluy TeIUIOThL.
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MeporipusaTuil o 'O B denepanbHEIX opraHax UCTIOMHUTEIBHOM BIACTH Ha
COOTBETCTBYIOIUX TEPPUTOPUSIX K B OpraHU3aIUsIX.

Hna seinosHeHus: Meponpuatvit mo I'O cosmaiorcs denepanbHble,
pecny6MKaHCKHeE, KpaeBbie, 001aCTHBIE, ABTOHOMHOI 06J1aCTH M ABTOHOM-
HbIX OKpYTOB, paliOHHBIE M ropoickue ciyx6sl I'O, a Takxe cayx6s 'O
OpraHM3alui.

B coctaB cun I'O B 3aBHCHMOCTH OT YPOBHS BXOIAT BOMHCKHE dopmu-
POBaHMs, ClEHUAIBHO NMpeAHa3sHAaYECHHbIE IS PeLleHUs 3agay B 06J1acTH
I'O, u rpaxnpanckue oprauusamyu I'O.

I'paxnanckue opranusanuu I'O cosnatorcs OPraHU3aLUAMH, HUMEIOLLIH -
MU MOTEHUHATLHO ONacHbIE IPOU3BOACTBEHHBIE OGBEKThI, BAXHOE 0GOPOH-
HO€ ¥ 9KOHOMHYECKOe 3HAYE€HUE MY MPEACTABISIOLUIME BBICOKYIO CTENEHb
ONACHOCTH BO3HUKHOBEHHS YPE3BbIYANHBIX CUTYAlMil B BOEHHOE M MUPHOE
Bpems. B rpaxnaHckne opranuzauuu 'O MOTyT GBITh 3aUMCIIEHBI rpaxpuaHe
P®: MyxxuuHsI B Bospacte ot 18 1o 60 sieT, KeHIMHLI B Bo3pacte ot 18 1o
55 JieT, 3a MCKITIOYEHHEM BOEHHOO6513aHHBIX, HMEIOLINX MOGHIN3ALHOHHOE
NpeanyucaHne, WHBATUOOB, OEPEMEHHBIX XEHLIMH, XEHIUMH, MMEIOLIMX
AieTelt B BO3PACTe 10 BOCHMH JIET, @ TAKKE XKEHIUMH, MOMYYMBIIMX CpPeLHee
WIM BHICIIEE MEIMLIMHCKOE 06pa3oBaHne, UMEIOLINX AETEN B BO3pacTe A0
Tpex JieT.

Coananue rpaxaaHckoit opranusauny I'O 06beKTa HAYUHACTCA C MpH-
HSATHS COOTBETCTBYIOLUEIO pEIUEHHMs PYKOBOIUTENEM IpPEANpHUATHS (IO
crarycy HayanbHuka 'O ofbexTa) Ha OCHOBAHHM yKa3aHMil (IIPHKA30B)
PErOHAIBLHOTO LEHTPA, [JIaB ANMHHHUCTPALUM ropoia (paiioHa), 4yTo 3a-
KPEIUIAEeTCA NPHKA30M I10 NPEANPUATHIO M JOBOAUTCS IO CBEIEHHUS! BCEX
pyKoBonuTenei ¥ nepcoHaia noapasjeneHuit. 'O o6bexTa BKITIOYAET B cebd
lTaTtHoe noxpasaeneHue (1utab 'O obbexrTa) ¥ HelUTaTHbIE IOAPa3NeNeHUS
(no6posonbHbe hopmuposanust 'O, sBakoopransl, wtaber ['O mwiowanox,
noapasjeneHui 00beKTa).

Ha xaxmom obbexre n0ommkHO GbiTh paspaboraHo nonoxeHue o IO, B
KOTOpoM obo3HaualoTca 3anawn I'O o6bekTa, OCHOBHbIE M3 KOTOPHIX CJIe-
oylolne:

—— OpraHu3alMs 3alUMTHl pabourx U CIyXalUX oT HOCAEeICTBHIl aBa-
PUH, KaracTpod, CTUXMIHBIX OEICTBHIl, a TAKXE OT CPEIACTB MopaxeHus
NPOTHBHUKA;

— YyJyacTue B pa3paboTke M NMpPOBENEHUM KOMILIEKCA MEpONPUSATHI,
NOBBILIAIOLIKX YCTOWYHUBOCT paboThl OOBEKTA B YCIOBUAX MHUPHOTO M
BOEHHOIO BpeMEHU;

— CBOEBpeMEeHHas pa3paboTka ¥ yTOYHeHHE IUIAHUPYIOIIMX JOKYMEH-
ToB no ['O;

— CO3/1aHMe, MOATrOTOBKA U MoJIepXaHue B TOTOBHOCTH (pOpPMHUpOBa-
Huit T'O;

— OpraHM3alus U OCYLUECTBIEHHE MEPONpPHUATHI, 06ecrneduBaloLInX
BbITIOMTHEHHE CNIACATENIbHBIX M aBAPHITHO-BOCCTAHOBUTENBHBIX PaboT;
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-— KOHTpOJIb 33 NMOAIEPXaHUeM B T'OTOBHOCTH ITYHKTOB YNpPaBJICHHA,
CHCTEM OIIOBELICHUS U CBSI3M;

— OpraHM3alMs MOCTOSTHHOTO B3auMozeHcTaHs co 1rabos I'O paiiona
(ropona) ¢ cooTBeTcTBYIOIIMMH ciayx6amu 'O mo BompocaM paccperoro-
yeHus W SBaKyalliM, OIOBELICHHA M CBf3M, NPOBENCHHs CHAacaTelbHBIX
paboT, opraHu3ailus KOHTPONIS PAgMOaKTUBHOM M XUMHYECKoH obcTaHOB-
KH; :

— obecrniedeHye pabounx U cryxamux, dpopmuposanuii 'O UHIUBK-
AyaabHBIMH CPEACTBAMM 3aLUWTHL, APYTMMH MaTepHAIBHBIMHM CPENCTBAMM;

— ompeneieHue TpeOGoBaHUW, pa3paboTKa 3aJlaHHii Ha MPOEKTHPOBA-
HHe yOeXHIIl ¥ OpraHHU3alus KOHTPOJS 33 X COOPYXEHHEM M IIpaBUIbHON
3KCIUTyaTauuei;

— pa3paboTKa NpemIoXeHUH U HalpaBleHHH COBEpPIIEHCTBOBAHMS
JelictBytomieit cucreMbl 'O, MOBHILIEHUIO HAXEXHOCTH 3AlUTHBIX MEPOII-
PUSITHIA.

Brimucka u3 IomoxeHusi, cogepxainas obs3aHHoctd no 'O pabounx
U ciayxaumx 1 obssanHoct o 'O pykosonuresneit CTpYKTYPHBIX NOAPa3-
IeJIeHMil, DOBOOUTCA IO TeEepcoHala BCceX IONpPa3fieICHUH M ABIIETCA
COCTABHOM 4acThio JHODKHOCTHBIX HHCTPYKLIMH COTPYAHMKOB Mompasaee-
1317078 :

Inan pab6orel 'O oOnpekTa Ha MHpPHOE BpeMs SBIAETCS OCHOBHBIM
pabounm goxkymentoM mrtaba I'O. OH HOMDKEeH cojepXarb IHNOAPOGHYIO
XapaKTEPUCTHKY OOBEKTa; MPOTHO3HYIO OLIEHKY CHTyallMM Ha OObeKTe NpU
paIMyHbIX BuAax YC; mepeyeHb BHIMOTHAEMBIX MEPOTIDHATHI H MOCNIEN0-
BaTeNBHOCTD AeicTBHIt Beex ciiyXx6 u noapasueneHuit 'O obnekra B ycio-
pusix YC. K miuaHy npuiaraiorcst cjaeayolmue JOKyMEHTH H JOMOJIHEHHUA!

— CXeMa TEpPUTOpHH 0OBEKTa (C yKa3aHUeM IpeqHa3HaYeHHs 3MaHHi
U KOJMYecTBa pabOTHMKOB B KaXIOM);

— HHCTpYKUMM Oe3aBapHMiiHOM OCTaHOBKHM OTAEIBHBIX BHIOB NPOM3-
BOICTB;

— CcXEMa paclONIOXEHHS NOXAPHBIX T'MAPAHTOB, MOXAPHBIX KPaHOB,
CPECTB MOXAPOTYILECHUS;

— CITMCOK PYKOBOMAUIEro cocTaBa oOBeKTa (JOMAlHMIA anpec, Teie-
¢oH), KoTophle TODKHBI GBITh HEMEUIEHHO OITOBEIIEHBI B CITyYae aBapyH,

— TepeyeHs GopMHUpPOBaHHil (106pOBOIEHAS TOXAapHAd NPYXHUHA, 106-
POBOJIbHAsE ra3ocracaresibHasi cyx6a u T. 1.);

— BeJOMOCTb 06ecneYe HHOCTH HHAMBUIYANbHBIMU CPENCTBAMY 3all[H-~
THI paOOTHUKOB 0OBEKTA, C YKa3aHUEM MECT UX CKIIaTUPOBaHUA M XPAHEHH,
OTBETCTBEHHBIX JIUIL;

— BeJOMOCTb obecrniedeHHOCTH GOpMHPOBaHU I IpHOOpaMH, KOMILIEK-
TaMH M ApyruM uMyinecrsom I'O;

— CIIMCOK aBapHiTHO-TEXHIYECKMX CIyX0 paitoHa;

— mepeyeHb OpraHM3anMil paifoHa Mo OKa3aHMI0 3KCTPEHHOW Menu-
LIMHCKO# MOMOIIY;

— MpPUHATas B paifoHe, BEIOMCTBE cUCTeMa MHGOPMaLMH M OKJIANOB
no 4YC;
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OTCTOMHMKAX ¥ BHOBb HATPAaBISETcs B a3poTeHK. buosozuveckuii guromp —
3TO COOPYXEHHE, 3aMOTHEHHOE 3arPy304YHBIM MaTepUAIOM, YEpe3 KOTOPBIi
GUIBTpYyeTCa CTOYHas BOJA M HA TOBEPXHOCTH KOTOPOro pasBHBaeTCA
GUONOTMYecKas TUIEHKA, COCTOSLIAA K3 NMPHUKPEIUVIEHHBIX (opM MHKpOOp-
raHn3MOB. ) .

KpyTHbIE IPOMBILUIEHHBIE TPEATIPHYTHS MMEIOT PA3THYHBIC IPOU3IBOLL-
cTBa (MexaHooOpabaThIBaloLIee, rAbEANNIECKOe, IMTEHHOE, OKPacoyHoe,
Ky3HEYHOE U T. I1.), KOTOPHIE JAIOT Pa3TMYHBIA COCTAB 3arPsI3HEHUA CTOYHBIX
BoJ. BOIOOYKMCTHEIE COOPYXEHUS TAKUX NpeNnpusaTa BBINOJIHEHHI Cey-
OLIMM 06pa3oM: OTHENbHbIE MPOU3BOICTBA MMEIOT CBOM JIOKANBHBIC OYH-
CTHBIE COOPYXEHHS, anmaparypHoe obecneyeHHe KOTOPBIX YYHTBIBACT
crienuduKy 3arpsi3HEHUS. U MOMHOCTBIO WM YaCTUYHO YHANAeT MX, 3aTeM
Bce JIOKAIbHBIE CTOKH HAIMpPABIAIOTCS B €MKOCTH-YCPEIHUTENH, a U3 HHX
Ha LEHTPAIM30BAHHYIO CHCTEMY OYMCTKM 1O 3HAYEHWH, YCTAaHOBJICHHBIX
UL TIPENTIPHSATHS TIpEAebHO-NOMYCTUMBIX cOpocoB. Bo3MOXHBI ¥ MHBIE
BAPUAHTHI CHCTEMBI BOJOOYNCTKY B 3aBUCHMOCTH OT KOHKPETHBIX ycnoBHil.

7.7. YTWIU3AIIMA ¥ 3AXOPOHEHME TBEPJBIX H XUJIKHX OTXOROB.
MAJIOOTXOJHBIE H PECYPCOCBEPETAIOIINE TEXHOJIOTHH

[lo arperaTHOMy COCTOSIHMIO OTXOJBl PAasfENAIOTCS Ha TBEPAbIE U
sxakue. I1o HcTouHMKY 06pa3oBaHus Ha IPOMBILUIEHHbIE, ofpasyloluecs
B Tpolecce NMPOU3BOACTBA (METALUIMYECKHMI JIOM, CTPYXKa, IJIacTMACCHI,
TBUIB, 30714 U T. 1.), OUoorHyecKue, obpasyioluecs B CETLCKOM XO35ICTBE
(ATMYMHA TIOMET, OTXOHBI XHMBOTHOBOLCTBA, OTXOIbl PAaCTEHMEBOACTBA W
JpyTHe OpraHUYECKUE OTXOMBI), OBLITOBBIE (B YACTHOCTH OCAIKM KOMMYHAIIb~
HO-OBITOBBIX CTOKOB), palioakTUBHBIE. KpoMe Toro, oTXoabl pasfiesioTcs
Ha roploYMe ¥ HEeroplouue, MpeccyeMble U HerpeccyeMble. Mo TOKCHYHOCTH
OTXOMIBI MONPA3NENsIOTCS Ha 5 KIAcCOB TOKCHYHOCTH: 1 — Ype3BbIYaWHO
onacHele (6eH3(a)nupeH, cyjleMa, LIMaHW/I Kajusd, XpoM (VD) u op.), 2 —
BBICOKO ornacHble (xtopua Mend (11), Hurpar cBUHIA U Ip.), 3 — yMepeHHO
onacHbie (cyTpdar HUKENs ¥ Ip. ), 4 — MaJooNacHble (XIOPHI Kablus,
JIUOKCHI MapraHia u Ip.), 5 — HETOKCHYHBIE.

OnpeneneHne Kiacca ONacHOCTH OTXOAOB NPOBOAMTCA IO BENHIMHE
MK Beumects B MOYBE C YYETOM MX DAcTBOPUMOCTH (S) B Boae H
conepxaHus BeulecTs (c,) B obueil Macce otxonoB. MHAeKc omacHOCTH
perectsa (K) Haxonar no dopmyne K = IJIK/(S + c;). Paccunras K nna
KAXIOrO BEIECTBA, BXOIALIETO B OTXOMBI, HAXONAT CYMMAapHBIH HHIEKC
OTIACHOCTH OTXONOB TIO 1 BELIECTBAM, I10JIb3YsACh GOPMYJION

n

K);=Z

1

K,
nt’

Ecin K; <2, oTX0mbl Ype3BLIYAHO OIAcHbIE, K; = 2...16 — BBICOKO
onacHbie, K; = 16...30 — yMepeHHo onacHble, K; > 30 — Ma/oonacHsle.
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OTxolibl, KOTOPBIE B JATBHERIIEM MOTYT GbITh MCIIONB30OBAHEI B Npou3-
BOJICTBE, OTHOCATCA K BTOPMYHBIM MATepUaIbHBIM pecypcam. Hampumep,
MakyJaTypa /s IpOU3BOACTBA GYMaru; CTeKISTHHBIIA 60il — cTekIa; MeTa-
JTUYECKUH JIOM — METAJUIA; 30J14, MbUTb, LUTAKK — CTPOUTENBHBIX Marepu-
JI0B M KOHCTPYKUMA; OTXOZbI NTHULIEBOACTBA U XHMBOTHOBOACTBA —
OPraHMYECKHX YNOOPEHHH; OTpaGoTaHHble Macia W HedTenpomyKThl —
TIPOM3BOACTBA Maced U T. N. [l MONHOrO HCMOJB30BAHUSA OTXONOB B
Ka4ecTBe BTOPUIHOTO ChIphsl paspaboraHa MX MPOMBILUIEHHAS KJIacCHpH-
Kalivsl, KOTopasi NoApasfessieT, HaupuMep JIOM M OTXOObl METAUIOB 110
GU3NIECKMM NPU3HAKAM Ha KJIACCHI, [0 XHMHUYECKOMY COCTABY — Ha rpyI-
Nbl 1 MapKH, 110 MOKA3aTeNsIM KayecTBa — Ha CopTa.

Baxcuetiwum smanom obpawenus c omxodamu asanemes ux cbop. Tlpn
cbope OTXOMBI JOJDKHBI Pa3NeNAThesl O NPU3HAKAM, YKA3aHHBIM BBILIE, U
B 3aBUCUMOCTH OT [JAUIBHEHILEro UCIMONb30BaHUs, Crocoba nepepaboTKH,
YTHJIM3aLUH, 3aXopoHeHHs. Kiaccubukanus oTxonoB yXe Ha cTaiMM HX
cOOpa 0YeHb BAXHA, TaK KaK MO3BONSET CYILECTBEHHO YIPOCTHTE U yaelie-
BUTb UX JAJIbHE1IYIO MepepaboTKy 3a CYeT UCKITIOYEHHS WM COKPAILEHHS
pacxoloB Ha ux pasneneHue. K coxaneHuio, B Hauweil crpaHe c6op u
0CODEHHO MX pa3[eNeHNe Ha CTanuy c6opa MOCTABIEHbI TOKA 3HAYUTENHbHO
XyXe€, YeM BO MHOTHX IPOMBIIUIEHHO Pa3BUTBIX CTPaHaX.

Tlocne c6opa orxonbl moxBeprawTes nepepaboTKe, YTWIM3ALMY U 3a-
XOpoHeHHI0. [lepepaGaTsIBaloTCs TaKHe OTXOHbl, KOTOPBIE MOIYT GbITh
nosiesHbl. Hanpumep, orpaGotaHHble Mac/ia OYHMILAIOT OT MPOAYKTOB KOP-
PO3MH, abpa3uBHOIO U3HOCA, B3BEIIEHHDIX YACTHII HHOTO POLA, IIPOIYKTOB
TEPMUYECKOTrO PA3NIOXEHUs, BBOIAT NPHCAIKHM M IONAYy4al0T Macia Ui
MOBTOPHOTO MCMONB30BaHUA. OTXOABI XHMBOTHOBONCTBA, NTUIEBONCTBA,
OC3IKW KOMMYHIbHO-OBITOBBIX CTOYHBIX BOJ, HE CONEPXKAIUME THKEBIX
METAJLIOB, MOTYT OBITh [epepaboTaHbl M UCIIONb30BaHbl B KAYECTBE 3KOJIO-
TMYECKH YUCTBIX yIOOpeHUH. [Ins 3TOro UCHONb3yI0TCs pasingHbIe CIOCO-
OBl: GHOTEXHONOTUYECKUIA (KoMIocTHpOBaHKeE), XMUMHYECKHI (a3pOGHBII U
aHa’pOGHO-a9pOBHbIH), dU3MUecKuii (TepMuyecKas cymmka). OTXOIb! pe-
3MHO-TEXHUYECKUX U3/IENUH, B YACTHOCTH aBTOMOOWIBHBIX LIMH, MOIBEP-
Fal0T U3METLYEHUIO U BHOBD OTIIPABISIOT HA U3IOTOBJICHHUE STUX HU3LETHIA.
PryTHBIE IyrOBBIE U TIOMUHECIIEHTHBIE TAMIIbI MIOJBEPTaIOT JIeMEPKYpH3a-
UMK ¥ nonyyaT pryTh. OTpaGoTaHHOE HA ATOMHBIX CTAHLMAX SIEpPHOE
roproyee nepepabarbiBaloT Ha PATMOXUMUYECKHX 3aBONAX C LIEJIBIO BbLIe-
J€HUA TUIyTOHUA-239 M ypana-235 i naibHeIero WCrnojb30BaHUS B
SIEPHBIX peakTopax M APYIUX Lieteli.

Haunbonee BaxnsiM 3TanoM B npouecce nocJeyroue nepepaboTku U
HCMOJIb30BAHUS! OBITOBBIX OTXOMOB SBJIAETCS UX pa3ieieHHe YKe HA CTATHU
UX cbopa B MecTax 06pa3OBaHUs, T. €. HEIIOCPENCTBEHHO B XIIBIX 30HAX.
OTX0B! IOMXHBI PA3feNAThCS HA MULLEBbIE, Gymary, cTexiio, ruractMaccy
W pa3TUYHbIe YIIaKOBKH. [TulueBbie OTXONB! B JANbHEHILEM MOTYT Tiepepa-
GaTbIBaThCA Ha KOPMa M OPTaHUYECKHe YI06peHus, OGyMaxHbIe OTXOIBI IS
NMPOU3BOACTBA OYMaXHBIX U3NENUiA U T. 1. OCTPo CTOMT NpobieMa MpuMe-
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