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KUPHUILI

[EHETHKA ®AHURHHT NPEAMETH, BASH®AJIAPH
BA TAAKHKOT METOJUIAPH

Tenetnka $anu Gapua THPHK oprakWsminapra xoc Gynran —
MPCHAT, HPCHANAHKI B2 F3rapyBHaHNHK KOHYHUATIADHHY Kamd sranm.
By KOHYNHUSTNAPHA YPranHul YHIHHF APeAMETH xucobnaxanu.

HMpcuRT — THPHK OPraHu3MHAHT ¥3 Genrn Ba XyCyCHATA2pHHR
KENryCH ABNOANAPTa YTXasuus, A6HA HAaclIRH - Hacura Gepuw xocca-
cuanp. HMpcust Tydaitnu OpraHu3MNap aBROMIAPUHUNT TYDFYHINTH
TaLMHH 3THNaDW. HMpcHAT opranu3MiapHHHr ¥3apo Ba aBnoanapapo
FXwamMriHrAr acochlt caGabun omununnp. Ly Guner Grpra 4pcHaT
Xap Xun Typnapra Mancy® opranu3Mnap Genrn Ba XycycHATNapHAard
tadoByTIaPHHKT ABNOANAP OWA CAKNAHKD KONHWWHK TABMHH 3TARH.

[ywaaii xuaub, opraRusMAapHi ¥3apo yXIWAWANK B2 KapHH-
ROLNMK fapaxkacura kapaG Typ, Typkym (Ypyr), onna kabu cHcTeMaTuk
rypyxnapra myafiss TapTuGRa TAKCHMNAIHHHT ACOCHAa KPCHAT ETanmu.
Yynkn wupcHaT Tydadnm Sy CHCTEMATHK TYPYAnaphard opraHuime-
NApHUHT TYPFYHIUIH, VXwawnnry Gunan Gupra ynapauur ¥aapo dapkn
Xam caxnaHud Konajgy,

Oprauusm GenrunapaHuHr aBNORNAD OLIA TYPFYHIWIHHH TALMHH
3THL HpCHATHUHT Oup fiynammuparnk daonusTy XucobnaHagn. YHUHT
WA Wynanmmpara (paomusT 3Ca OPTAHNIMAAD OHTOTERCIMRART
MabIyM TYpFyR TApTHOAa KewMIUWHW, ynappard G0ckud Ba ¢asanap-
HHUHr MablyM TapTHOaa KeTMa - KeT HaMoEH OYnMInuHW, yIapAaru
MOAnanap aNMallHHYBHHUHC XapaKTepuHu Genrunawgan ubopar.

WApCHATHIHT TYDFYHIWTHIAK TAINKAPY, YHIHT RHa GUp XycycHsTy,
ABHH FIrapyBYaHIHTHHHHE XaM Maexyanuruaup. BunobBapus, opra-
WH3MN2Q  AKCADHATHHWHE TYDFYHIMIH MyTAak 3mac. Ynap Yaapo
TYPFYHMMK napaxack Ounamrnna dapk Kunaganap. Macaiak, rMHKCO
(Ginkgo biloba) net atanran Ba X03upru BakTRa sturab TYpra# 0YuK
ypyrnu ychmnuknap Gymamu, xyGGamunap CHHOUHHHT 6y TYpH
1aneosoft IPACHHUHT OXHPH NepMb Jappuiad OyEn swab kenmokaa Ba
Ra3unMa axknonnapn Omnau CONMMWITUPHNTARAA MUILTHON Finnap yrras
O¥muwnra kapamail, ynap apespan yarapmaii caxnawud KonrapaurHHH
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Kypamu3. Xyaau wy Tapuka uy¥Tka KaHOTAM JatuMepns Ganwru
(Latimeria chalumnae) XaM MANRHOH Hunnappan GyeH HReIpiu
Yarapumieus XMHA OKEanHHMHr XaHyOw - rapOuil xucmuia Aweat
kenMokda.  JIeWHH aKkcapydT OprasuiM  TypRapiia HUPCHATHHHT
TYpryHIMru Myadisu fapawana HucOui sxananry KypcaTtunrai.

?3rapyn'lalmmc — THPHK OPraiv3Manir TatKKi Ba HyxkH OMHANAP
Tancuplna yirapran Senrn Ba XyCycmATnap XOCHI KRIHU XOCCACHAUP.
Varapysuannuk Tydaknu opranusmuap ¥3 axpoanaphnaH xamMpa Gup-
Gupnapunan G2nTH BA XYCYCHATAApH OHmad Qapk xuaagunap. ByHnwr
HATHXACHAA YNapRa XHIMa - XWILTUK (TONrMOpdH3M) HamoeH OYnamm.

Hpcuat Ba Y3rapyBuyannnk THPUK opranmamuusr Oup - Oupura
KapamMa - Kapiid, amMo ¥3apo yssaii Gornmk 6§nranr xoccanapHIaHInup.

lenetuka dadk  oprannamnap Genry 83  XyCYCHSTNADRHIHT
Hachpan -Hacara GepHNNIWHAY (HpCHiNaHAUINHK) TabMiH TYBYH TeR
Rel atagysun wpcHil Oupnuk MaeBXyANIMrHHR HCOOT 3TAH. T€H IOHOHYA
«genos» cyingaH onuHradn 6¥nu® ammoa, kenu® urKHW ASMAKAMP.
Opranu3maary  TeHNap Ken'ycw aeloanapra  KKRHCRIT k¥naitu
wapaduka ypyr Ba TyXym Xyxafipanap opxann Sepunaan. JKHHCCH3 Ba
BereTaTHB K¥nalisiga sca rennap kelWHTH aBnoijiapra cnopanap EkH
fana Xyxaiipanapy opKaxy Gepunagiu.

OpraumaMpary Gapua TEHNApHUHT HHEUBAKCH rewoTHO Jed
aramagn. ['cHoTHn — Med Ba KOHOHHa typos — M3, Tamra AEMakaup.
OpranzMAPHUHT HHIHBUIYAR PUBOKIARMLINAA Xocun DyAral Denru,
X0CCA, XYCYCHATNAPHHHHEC AHFMHGICK 3ca (PeHOTHR 120 WPHTHIIAZH.
dexoTun — 1onouda phaino — k¥pcarmoK Ba THR c¥3napuaad TY3UNTaH.
Al e, WERDTWIS, Wihenoiwny arawanapy anta Y900 Innd AREwRznR
onum B.Horakcen TOMOHWAAH KMPHTHAIEH.

Monekynsp reseTHka ganunnapira Gueoan ren — JHK
MONEKYAACKHUAT MYailaH Bup wiemu 6Ynud, y myaiiau cuadatra ara
6Y¥nrad OKCHNHWHT CHHTE3 KWNHHHIUMHY TabMuH staau. Ied ¢aohus-
THHHHE Maxcynn OYnrad owkcun 3ca myalsd OCeNTHHHAC PHBOX-
JNaHUIIWHE TADMHH 3TAAH €KY YHHHI PHBOXKAAHUITHIA GOwKA OKCHILIap
Ounad GUpra UWTUPOK 3Tanu. TeHIApHUHT BKCAPHATH xpoMocomanap
tapkubunarn JHK Monmekynacuna swolbnainrad, XpomocoMmanapaa
wolnamran rennap GaoJMATH OpKand amanra: owWamaraH HPCHAT
XpOMOCOMa HPCHATH EKW AAPORHH HpCHAT A6 atanaan. [ eHNapHUHT
HICOaTaH KaM KucMHB Xy:Kaipajiard UHTONNasMaaa kofAIawrad onacTu-
janap, MHTOXOHZpHARap Ba xpoMocomanap Gunax Gormix O¥nmaran
folwKa onementmapha kolinamrar Oynaan. by opranoWAnapiarm

4



AUATA GUITAH aMaNTa OWAKHIran HPCHAT — RHTOMAAIMATHK
HTHAAOMW,
upcllg‘ ,}-ffufh?ﬂap““”r IHI MYXHM Xycycustnapunad Oupu Gynran
p KUK KMAranaa KyWdaaard HKKH TyLiyH4aHe - HPCHAT Ba
upcHaTH T2A & da Synagu. MpeusT — 6
Hpcnﬁnaﬂﬂm““ Gup - Oupuzan Qapxaam Kepax ynagu. Hpe Y
xoccd, WPCHInAnuut 53 — KapaSHIUp. Uy Gumat 6Hprau HPCHAT
Koﬂyﬂ'uﬂnapnuu HPCHIIBHUIL KOHYHUATNapHan Xa tdapinail Sunmn
sosiM. [eHeTHK TAAKNKOTIAD HATWXKAcHZa HPCHIRaHMEI KOHYHIapH
XAMI1A YNApAaR KOO YHKATTat HPCHAT KOHYRIApU K ITHARAH,

Menneny TAOKHKOTIAPH HaTHXAcHAa OPraHH3IM Denrs, xocca Ba
XyCYCAATAAPHHUHT HACIAAH-HACHTA OepUAHILHHKHAT, TBHU npcuiina-
HALIAHANRT T3 KOHYHH Kaiid oTHnau. by KoryHnap kyHHaarunap:

o JOMUAAHTAKHK &KH OHPHHYUY ABMOR (F1} ayparairapususr Gup
XHATHAHK KOHYHH;

e nxxHay asnon (F2) ayparafinapuaa GenruagpHUAT axpamim
EKU Xuiiva — XHITHK KOHYHU,

+  GRRTWISHUMHT MYCTAKMR TAKCUMNAHWG, TYpiM KOMOWHAIMA-
mapfia ppeuitnaHiil KOHYHH.

YVuby koHyunap agabuérnapaa xynunua Mengens Kouyniaph,
Mennens kamd 3TraH HPCHAT KOHyHapu jae6 ropuruiaav. HOxopuaa
6afu  >TuAraH Mynoxalamapra acocnawud, Oy KOHYHNapHW mp-
cHilTauHm KOWYHAAPH Oel aTail MaHTHKaH Tyrpy G¥naau. Menzens
Kamrd  3trad  HMpCHANAHMIN  KOHYHNapuaaH KyRuZarH HWPCHAT
Konywjaaps kennG unkanu, by konyumap kKyitwaarunap:

* opraku3M Oenrv B3 XYCYCHATIAPHHUNT Apchii aCOCHHW TeHTap
TAWKHN 3TagH;

& HpcnaT OupnKry G¥aran rennap KucGaran TypryH 6¥nann;

* Xap kallCK reH Typau annedt (XOMHHaHT Ba ped€CCHB) XonaTaa
G¥nanu;

*® TaHa xyXkahpanapuja reHaap XWHCHA Xyxkaftpagarura HHcOaTaH
VKKK XHcea ki 6¥nanu. '

AMrukamwk omam  T.Mopran rem QYHKUASCR  XaKAZRArA
¢uxprapway puBokaanTH PO UPCHAT XpOMOCOMa Ha3aPHACHHH SPaTIH.

:f{op"a" TOMOHHIAK MPCHHNAHMIIAWHT Kyiiugark sHTH KOHYHIApH
HIIray:

rernap dac

* GearnnapHusr KuHC GHnan GHpHKKAH XonIa npcHHnaHHLW;

® Ourta  Xpomocomaga olimamraH resnapHMHT  GUPHKKaH
XONRard vpeufinanumn. -



By koHyRIapIaH HPCHATHHHT Ky AHAarH KOHyHITapH Kenud TAKaH

* el — XPOMOCOMANKKT MablyM OUp nokycwu;

¢ GHp TEHHUHT AJUIENTIAPH TOMONOTHK XPOMOCOMANAPHHHT aliHa
Frauraul mokycnapuga wolinauiray;

® reHnap XpoMocoMana Wu3uK GYinas woltnamran;

. ® KPOCCMHTOBEp ~ TOMORDTMX XpoMOcOManap yprachga renna
anMamMHyBRr pyil Gepaauran NouMHIL kapasH.

Vpenar KoHYHNapw HETW3INIa TeHTADHWHT MOJIEKYNSp TeHETH
CTPYKTYpacH {Ty3undwH) Ba OYAKOUACH XAKAZAIW TabAWMOT ETals
Monexynap reneTika oTynapura Grnoen ren JJHK monexynacunwh
MyafisH Oup KicMmu G¥nub, y MabityM COHard HyKIEOTHANap kerMa
KETNHTH TapTuDuaan whopat. Ten JTHK Hunr pennmkaundacu opkan
k¥riasnu. Tew reHeTHK KoZHMHT GHprnHrm Tpunger (KOZOH) napla
nGopar Oy5mb, myalisR OKCHI MONEKYNacHHHHT CHHTE3RHH TABMW
2Taau.

Hpcnitaanuw ~ renetuk axGopoTHHWHr GHp aBNOR OPTaHA3M
TMaPHAAH KENTYCH ABNOJ OpraHH3MIapHra yaaTwiniod. by xapaén ota
ORa Denru Ba XYCYCHATNAPUHUHI PHBOXKNAWHMHHK TALMHH 3TYRY
HpcHii GHPTHK — reHNapHUHC XKHHCHI Xykafipanap opKanM Kemryc
armopnapra OepumHmupHp. HipeuiimaHui wapa®HW KyHWZarHm MK
BOCKHY OpKANH aManra OmRPHITANH:

1. TewnapHUHr KelIWHIY dBNCANApPTa YTKATHANLLN;

2., KeiliMHry aBnox OpraHMsMiIapuAa oOTa-OHa TIeHNapHHHH
paonnat k¥pcatd, GearH Ba XYCYCHATNAPHHHT PHBOXKIAHALIRAH
TABMHH 3THLIH.

Hpcutinaniw KOHYHHUATHAPHHHAT HErH3WIa MONEKYNSsp TeHeTH
MEXaHwsM &ragu. [eHnapHWHr kenrycn asnofnapra  Gepumaun
Kylugari xapadunap opxainy aManra ouIHpunaaH.

a) JHK wmonekynacuauur perwkaumsct Tygaitnn [JHK B
PEHNAPHHHT KYNaliHIOH,

6) xuHcHI Xysxafipanapra ota-ona JIHK napn Ba reHmapuwhu
UKKH XMCCa kaMaliral xonaa Yrawy;

B) raMeTanapHUHr K¥tuunMinufas xocun 6¥nraH 3uroTana otTans.
sa oranuk JIHK napu pa ynapaaru reunap xamnanu®, ynapHUHT COH)
MKKH XHCCa KYNaiHd oprannaM TypH Y4yH X0C XONATra KEHLH.

Hpculinanmauur wkkyiun 6ockuyd KENrycH asyiojAa ©OTa-OH
Genry  Ba XyCycHRTHNApHHUHP PHBOXIAHHIMHHH TaBbMHHR  3TYBMI
MOJIEKYTAp — TeHeTHK kapadnnap kyiunarunapaa ubopat: wPHK HuH
TPAHCKPUILHACH BAa OKCUN MONekyNaNapuHHHT OUOCHHTE3 (Tpancns
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ynuid. CHMTE3NaHraH OKCHII MONCKYNanapy, ALHW TeH
poausTH HuHT MaxcylH §3apo TabCHp KUATAH Xoana, Myalian Tamkn

a8 OTa-OMa GearnNapMHUHC SHIH JRIOANA PHBOXIAHANMIMHH
mapﬂﬂ: STy, LIIyHA XaM TABLKHIAGL KEPAKKH, FEHETHK agabuéraa
::;::ﬂ'r» aTaMacHHH KEHr MabHORA HINTATHUI XOfaTh  KyApoK
yapailau. By arama 10KopHaa Kaitn 2TAAraH Top MaLHORA HUUNATHIYBYH
ApcHAT XaMAa HpcHANAHHLY ATaMaNapHAR ¥3 Wyura onamw. lyuu
JpTHGOpra ORHG MPCHATTa KyHHIAr AHADa MyKamMMAIpOK Gynrad
rappudHH GepHll MyMKHH. .

. HpenaTt — 1e0 OPraHH3MNAPHWHT TAHI TYIUAHIRE Ba PYHKUHACHTA _
ona Oenrn Ba XYCYCHATIAPH O¥fiyua Namaa MyalisH wapouTaa
ONTOFEHETHK PRBOXMTAHKI TAapTHOM GFiinya npcui YXulaliMrany
ABAOANAP OLUA T&bMHH ITHIL XOCcacHra afiThragm.

Kyunu Tabcup 3TyBuH (H3uK Ba KHMEBHIT OMW/Nap TALCHPHAA
WPCHATHHAI TYPTYHNUTUHW TABMHH 3TyBHH upcii GupnHk — rednap
TyOman ¥3rapulll MYMKHH. Harwaa aHTH HPCHA ¥3rapyBUaHIIHK —
MyTauyus maiino G¥sagu. Bywgan Tawikapu, Ayparaiinapna rennap
KOMOHHALMSCHHUAT Y3rapHIDH HATHXACHAA XaM HPCHii ¥3rapyBuaHivK
kenu6 yukanu. Lysnaall kuand, npCHAT OPraHi3MIapHUHI aBROANApapo
VXWAAMTHHAIHEA 3Mac, Ganku  ysrapyBdadnuk Tydaitan  xocun
6ynray TagoeyTNapHU XaM caknad Konaau. ATpod - MyXHT OMHIIIapH
XaM OPraHH3M TeHOTHIHHHHI (PEHOTHNRK PHROMIaMMILIK NapakacHra
Tascup K¥pcarany. Jlemak, THPHK oprannsMnap QeHOTHIIHHWHT KaHRait
O¥nMIIM  YHHAT reHOTHOMHIZ XaMia MabIyM Japaxafga WApouT
OMHAnapyra xaM GoFmHK,

Hpeuat sa Yarapysuannuk, Oylok onnm Yapnz JlapeuH Tabkua-
JIaTaHHACK, OpraHuk oONaM 3JBOMIOUMACHHHHT MyXHM OMMIINApH
XHeoOnaHanu.

leseruka paunnunr pazndacn. Menernxa pann SHosornanunr
Oup Karop Hazapuit Ba amansii MyaMMOTAPWHH Xan 3tand. YHHHC Xan
KHJIMIWH fto3rM OYniran Hazapuil MyaMMmonapw KyHuaarunap:

* WPCHATHHHT MOJNHI acocnapd — xpoMocoManap, reunap, JIHK
Ba PHK monexynanapununr crpyxtypa sa PYHKLHACHEE TEKILMPHIL;

® OpramiiaMnap GenM Ba XyCyCUSTRAPHHHHT Keirycn asno-
napra GePUIHLL B2 PHBOKNAHHI KORYHHATIAPHHY ARUINALL

¢ Typmi $u3RK Ba KuMERRI OMILIIAp TALCHPHIIA OpraHW3sMIapaa
UPCHH Y3rapyBuannukHuAr naigo 6V KOHYHRATAAPHHH OYHII;

* HpCHA  ¥3rapyRuaHaukHUEC OprasusMn
ap  3BOMOUHACHZA
AXAMVATHHY TAAKHK TWL, P ! .
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Feneruka dand dazapuft xKouyndstaapra acocnarul, KyilHzar
KATTA AXaMHUATra 3ra 6YNraH aManui MyaMMONTApHI XaM XA 3TazH:

*  MaJaHWUA JCHMAHKNZPHWUHT SHCH HAaBRapH, XOHAKHITAWTHPHI-
ran XafiBOWAAPHUHT SHIW 30Thapy, holiaan MHKpOOPTaHH3MITaPHIHE
SHMHM  WTaMMRADUME JPATHWHUHT CaMapanyt MeTORASPUHM Wwfad
YHKRIU;

¢ omaMnapAa TYpIH WPCHH KacajMHKNapHUAT naino OYnuiivAy
Ypranuu, YIApHUHT ONUHAH ONMIU Ba AABOMAWIHAHE CaMapaid MeToa-
NapuHA Apathi;

* JKONOIHK MYXHMT UApOUTHHM  COFNOMTALITMPWL, YHHHT
upcuaTra canfuil TALCHP ITYBYW OMM/INApHIaH OpraHusMaap reHo-
donanun acpald KONHIWHKHHIT FEHETHK METOANAPHHI APATALL.

CeveTuRanUNT TAIKHKOT M2TOAIADH-

XO3upru 2aMoH TeHeTwka daHu WPCHAT Ba YIrapyBHAHITHKHY
THPHKIHKHHND  TypIMU  TY3WnMa  JAapakacuia, ABbHH  MONEKyna,
xpoMocomMa, Xys:icalpa, OpramiMsM BA NONYAAUNS XOnaTHAA TANKHK
kunianm. Kaitn atuirad Basvdanapsy evuinga reHetHxa ¢ani OHp Katop
metoanapnan doiinanasanu. Bynap katopura Ayparafnawm, UHTO-
TEHETHK, MOJIEKYALP rEHETHK, OHTOMeHETHK, MOMYIALUOH ~ CTATHCTHK,
TeHeTHK HHIKEHEPUA Ba Dollika MeTOANAP KHPanH.

1. Dyparafiiams OpKanu reHeTHRK Taxaun KHIHW MeTORHHHHT
MOXHATH — YATHLITHPUII HATHKACHZA OIMHTAH Jyparall aBnojiapHia
OTa-OHa OeNTUAAPHHHHI HPCHHAMANHUIMHM  YPragHw Ba  YHHHT
KOHYHHSTNapUHH ownwinad WGopat. By MeToa reHeTHKaHHHI acocHit
IHT MYXHM METOAN XUCoDNanaan.

2. HuToreHeTHK MeTON KYANAHMNTAHIA 0TA-OHA OEnrHMapuHUHT
Ayparaitnapia WUpCHitNAHWWIMAW Ypranuii Ownan Dup BakTha, ymap
KPOMOCOMATAPMHMAL  XONAaTH  XAM  OHTOTIOTHK  YCYAZa MaXcyc
MUKpocKonnap épraMuaa ypranunany.

3. [lonynagnod — CTRTHCTHR MeToj £plamu Ounan Mmypakka®
MUKIOP, KyMIajaH, X{KaTUK HyKTad HazapuaaH aXxamuatiu Gerrd-
DNApHUHT  uUpcufitaHmiy  Ypradumagn. ByHuur yuyH x¥0  cownud
Opranu3MITap TIONYHAUAACH YCTHAA Ky3atnul omiS Goprnazn. Taxpnia
HATHIXACHAA ONMHMEH MUKAOP JANUANAD MaxCyc MaTeMaTHK — cTaTHc-
TUK MeTomap épaaMyfd Taxmuin Kuiauuand. OmiHran HaTHxanapra
acocTaHu’, GenrinapHunr npcuitiaduill KOAY HMSTAAPY aRUKNIaHaNY.

4, ORTOreHeTHK METOR €pAaMiria Opratit3MAapHUHT HHAHBUAYAR
PUBOKNAHKWL  apadnuaa, CEHOTHII Ba  TALIKK MYXHT  OMIfIURApH



- Gelirn BAa XYCYCHATNApWHWHT (eHoTHnAa Hamodn GYmum

T ATAApH OraHHTaAny.

l\.OHys MoeKYAAp TeHETHK METONHHHI MOXWATH — HPCHATHUHT
{'ﬁ acocit Oyaral HYKNEHH KHCIOTATap (JIHK, PHK) wuur

nsoARF ack B2 HYHKUWACHRK Ypraunuay uGopar.

CTPY';Tyl?eHe-mx HHMXKEHePHA METOOH BUp OpraHM3MHUAT HOED reHnapH

KU XpOMOCOMAApHHH Golika opradnsMra  kyquprt  YrkasHra
€

acoc/nanraH.
HpcHATHHRT MOAAWH AcOCAPHHH TAAKHK KHIWIIAA UHTOKHME,

GuoxuMmE, Onoduanka Ba dHIHOTOTHA Mero;mzipn;fan TobOpa KeHr
(o IaTARHIMOKIA. By TagkuxoTnapra samonaenit ac6o6 - yckyHanap.
naBopaTophd KUX03apH #and 3THAMOKIA.

[eneTika HAHH TAPMOKIAPHHHHT KAAcCHPHKAUHTCH.

IeneTnka (haHUHWHT Te3 Cypharnap OWNaH pPUBOXKTAHWILR
naTikacuaa 6y ¢aw goupacnia kynnaG renetnk dan ityHanmwnapn
pafigo OYnaM. YNaprUuT AKCAPHATH MYCTAKWI [CHETHK daunap
JapaxacHra KyTapHian. Illypnsr yuyR xam 63 OadH 3TraH reHeruka
hapuunarT YMyMEH TeHeTuKa Oed KYNNmauuIMILIM Maxcasra MyBO-
GuRIMp. YMyMHii reqeTHka Herwsuja nafngo G6¥nrad reHeTHk dannap
HKKI ((PUHLKTIA KNaccH PUKalHg KHIMHATIML:

). Teneruk cpannap ¥yprawaérran oOwexThra KapaG Kyluparn
xycycuit reHeTuk arnapra aKpaTHnagn: ofIaM reHeTHKach, xalizsoHnap
retieTHkacH, YCHMITHKITAP reHETHKAcH, MHKPOOPTrann3Miap reHeTHKaCcH,
RHpYyCIlap TeHeTHRACH.,

IOkopHZa kenTHpHNraH HHPHK XYCYCHI TeHeTuk ¢aunap ¥3
wasbarnaa afipHM OPraHu3MIIap TypW, TYPKYM FeHeTHKacHHW ¥pra-
Hagural KHYHK Xycycrit reHerux daunapra OynuHazun. Macanay,
VCHMAHKNAp TeHerwkacH godpaciaa KyAHIarH Xycycdif TeHeTHK
(bannap naino Gynau: Gyrnoi resetuxac, KapToIKa FeHEeTHKACH, Fy3a
FeHeTnKacy Ba Gourkanap.

2. Tenerux dawnap wanmit TAOKHKOTNApIa K¥ANaHHNagnraH
METOLNAPUra K3pab Kyitnparaya kAacCHQUKAUNS KRAHHATH:

Qurorenerwixa (tpeHoreneTnka) — rennap GaoAMSTH HaTHXKacHIa
Opranusm Oenry sa XYCYCHATAAPHHHHE OHTOrenez (WIaxcuid pueok-
TaHHI) HAPATHUAR YHHAT HEHOTHTIVAA PHBOKIANILE KOHYHHATRAPHHN
TADKWK KUnaam.
u"m::f;::ir;:-p?xa — Jyparailiaur TreHETMK TAaXAUT  METORWHM

2 Gunan Komniekc Xona kynnattuuran dan.



MyTanHad CeHETHKA — OPraHH3IMnIap reHOTROWHWHT MYTAUHOH
(Hpcuf) Yaraputll KOHYHUATRAPHHH TANKHK 3TaAH.

JIKOAGCUK TEHETMKA — OPTAHAIMAAP TEHOTHAMHHHE dreseTHn
TAPHKACHAA PHROXKTAHHIINTA 2KOJNOTHK OMHIIRpHHHT TabCHPHHY
Yprauami. YnapHuHr renodOHAMHM JKcTpeMan omunnwHr canbud
TABCHPHAAH CAKNALUI MYSBMMONAPHHH €4ALI YCYIUTapRHi SpaTaji.

Honysa®ignos TeHeTHRA — NONYNANWA TeHOHORAHHWAT cuipar Be
MHKIACP TapKHOU, TONYNAUARIE rednap Ba reHoTHINAPHHHT TapKaIrul,
X8MJAa TAKCAMNAHHII KOHYHUATAAPHHNA ¥praHaiu.

ThOGMET reHerHKacH - olaMnapna HpCHii KACAMTHKIAPHUHT
kendt wymkwlw cababnapWad  fnarnocTHka Kwoaw Ba  Jasonam
METORJIAPVHIHT TEHETHK acOCHApHBM Winad YHKann.

MoseKyaap reneTHka — HPCUAT Ba Y3rapyByYatTHKHUHT MOZLUINH
acocn OyNraH TeHNapHUHr CTPYKTYpacH Ba YHKUMACHHH TajgKHK
aTaiu,

CeHeTUK WHMEHEDRS — MONEKYNAP TEHSTHKAHMHT HazapHh
HOTYKIApHra ACOCHAHrAH XONR& reH Ba XpoMocomd HHEKCHEPHACH
GYARua amManuil HaTiKa GepyRY® TalkukoThap Yrxalzanau. Tpawcred
ycuMnuknap, xalBonnap dopMmanapinu spaThw, afpHM  XpOMO-
COMANAPHK EXW YHHET Gofinann red xofnamran Gynaruiu xyeupud
YTxazdIll opKanH AAry dopmanap ApATHIL OHNAH WYFyNIaHATH.

BMOTEXHOIOTHA — TEHETHK HHMXEHepHS METOIN Ounan onnHran
SIHTH FeHOTHIITA 5ra §¥aran oprasHaMrap éptaMiia (pHIHONOIHK AKTHR
MoAjanap, peKoMOHHAHT OKCHINAp, AOpW cHpaTHaa HIUNATRIAAHIAH
MolJanap ofHW METOANApH Ba TEXHONOrHANAPHH fAparajn Xamza
AMANHETTA TATOHK ITANA.

TEHETHKA ®AHU PUBOKJAHRHIOHHIHI KHCKAYA
TAPIHXH

Bytok uex omumu [perop Mengens ¥3uunAc HYXKAT Joumanrnia
onuG Goprar k¥n {inanmc TaxpuGanapn HaTHkacHOa GHONOMRA
Tapuxviaa Oupundn OYnub, WPCHiNAHKIEHUHE yUTa QYyHIaMenTan
KOHYHNApHRY kKawd 3t0u. Y FeHeTHKAaHKHHI acoCHif Ba 3HT caMapaly
yeiny6n Oynmuimn — jgyparafimamn fiyam Grnan upcHATHA  Yprannwm
METOIMHN SpaTAn. Meuziens TAAKHKOTAZPHHKHT HaTHwachH 1865 Hunaa
HON STHIraH G¥nca-na, y30K BakT Y TaH omiHmams. 1900 Aunma X Je
{pn3 Tonnanausza, K.Koppenc Tepmatingaa sa 3. HepMak AscTpuspa
KEHr K¥jlaMAa xap Xua Typra KHpYBud YcuMmavkiap (k¥xnop.
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waxkax§xopy, HyxaT Ba fomkanap) fAa Menrens kamd 3ITran
naHAW KOHYHNGPUHH TaKpOpaH Kallp 3Taunap. By anomartnu
ﬂpc:map taxmdn GunaH MeHaenn kammd JTraH ydra HpcHitnanmin
O::ynnapn «Menzens KonyHaapu» neG arana GowstaHZu Ba WIMMIL
::anmaﬂunux roMOHHIAH TaH OMAHAY. HIynunr yuyn xam 1900 fiun
Suonorns  TApHXHWAa  TeHeTuka tannra acoc CONWHraH cana
xucobnanany. Temernka JOHOHUA genesis cy3upad omuHran 6¥nno
«TYFRAULIY, «KeiH6 YHKUIL» AeTaH MABHORH Guignpanu. «[eHerukan
aramach (anra 1906 iunaa B.Horancen ToMOHH A KMPHTHIrAH.
Tenervka (aHHHIET PHBOXNAHUMII TAPHXHAA KyHMIarH acocwuil

GocxuunapHu Genrunall MyMKHH:
s Menaens Ba YHHHI H3ZOWMAPH TOMOHHAAH HpcHHnaHnl Ba

HPCHAT KOHYHNAPHHKHT Kl STHARIIM,

s T.MopraHHHWr XpOMOCOM2Z Ha3apHACHHHHL SPATHIHIIK Ba
YHUHT PHBOX/IAHAIDN;

e MyTauns Ha3apWACHHWHE SPATHIMIIA BA YHWHT PHBOXAAHHILH;

e [ONYASUMOH MEHETHKA BA IBOIOUMAHHHI TEHETHK aCOCIapH
cOXacHAArn TAagKHKoTAap; :

* MONEKYJISP reHeTHKA IOTYKIapH Ba HCTHKOONK;

+ TUOHOUET rEeHETUKACH acoCTapH;

e YCHMIMKIIAP, XafiBOHMap B&a MUKpPOOPraHH3MIAp CEneKuHA-
CHHWHI MEHETHK aCOCNapH.

Menpenraua 6Ynran naspra ¥euMmnMk, XalteoH Ba ofamnapia
Typny OeNrHNAPHRHT OTa-OHAJaH KeArycH asaoanapra Gepunuiumra
ous OHAp KaTop panunnap RWUFMArad 3au. Macanam: Hemuc OnuMu
Wl Kenvpeitep  (1733-1806) Tamakn YouMmurd  gyparaiinapuun
Ky3aTu0 GUpHHYH MapTa TeTepo3uc XOMHCACHHM TacsHpragu. TaMaku
RaBnapy Ba TYpNapiuHl Xap Xul koMOHHAuMsza Ayparaiinal, ynapaa
0Ta-OHa GenrunapuAMHE PUBOKNAHULINHH TEKIIMPAM,

Unrnns onumue T.O.Halt (1759-1838) nyxar Yeummurn zyparai-
napuiyn Ky3atH6, SUPHHTH aBnox Ayparafinapn Ycrmanknapn Grp Xun,
HKKHHYH 4BNOJ AyparalinapHuur sca xunMa - Xwn GYAuMITHrvHu
TabKUATAOH.

@Opanuyz onuma O.Caxps (1763—1 851) Yemmmmx Lyparaiinapn
aBfioLMapHAa OTa-oKa Gemrunapu xap Xun papumanTAa, Kalita
TaKCHMIAHHG XHAMa-Xuamuk Gepanu neran xynocara Kenu.

JBONOUHOH TALAHMOTHUHE ACOCYHCH Y.Hapeuu (1809-1882)
MPCUAT BA ¥3rapyBYaHNNK TaGHRH Tauraumm Guaan Gupra opraHHk
ONVM 3BOMOLHUACHHHNT QCOCHH OMUNNIAPH SKAHTHCUHK neGornanm.
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['Mennenra xapap Oynral TagKUKOTHHIAP HPCHITIAHMIL KOHYR-

napuHd o4HC Oepa onmanunap. ByHUHr acochit cafalnapn KyHraa-
. THRap 3Au:

® YNapHHAT Taxpubanapdia KYInaguarad MeToanap MyKaMman
aMac 304, Ynap, GupuHunhan, OenrunapHUHr HpcHHNaHHWHHKH Ypra-
HYLJIA «0AfHiinaH MypakkaOra» MPUHUMIHIA aMan KHIMaauiap,
UKKAHYMAAH, Gapua Genrunaphuur HpcwinaHRWUHE Gup #Hyna ypra-
HHIIra XapaxaT KHMAraH s3gulap. YuYWHSMHIAH, Oyparall aBAoarapgary
XHIMa = XWIMK, ABHH OeITHIapHiHT aXkpalilitMRy ¥pravranna, Kyaa
Kyna# 6¥nran MaTeMatTik MeTOnAH PoltaanaHmarannap.

* UPCHATHUHE MOJAHIE ACOCH — HPCHAT OMHINIAapH XaKuaa OJWH~
ra cypHnran capasnap Kyn XuxXaTzad TaxMHHaapra acocnanrad 6¥aud,
Maxcyc reHeTHK Taxkpula Janunnapu OHIAH TACIHKNZHMATaH 31H.

[eHeTHKa TapHXHZa WPCHHAAHWIE KOHYHRAPHHA JacTaapan
[perop Menpene (1822-1884) kamd ostan. By KoHYHRApHHHT
Apatunnuga Meunenra mysaddakuar kenTuprad OMHl, aBeano, ¥3
TaxpaCanapiia «oAIHiAAaH MypakkaG» a2 HpHHUMIHIA  aman
KHTaHIUTK;, ORIVMH GHTTA, CYHIPA UKKUTA BA Xok. fenrunapu 6¥ituyva
KecKHH (apk KHIYBYK HYXAT HABTAPUHU HaTHIITUPHG onuHray Jyparati
ABROZNAPUHK  BAOXMEA - AROXMAAR (EHETHK TaxAWn KARTaRAuri,
HKKHHUYMNaH, ¥34 acoc coirad Ayparafinawe Aynu DunaH reHetdk
TaXAKA  KMAKID METOBHMHM KyAnaradnuruda Oyaau. Dy wMeToara
MyBoUK:

* YaTHIOTUPULI YMYH ONUHTaH 0Ta - OHa opTaln3Mnap CHp Typra
MaHcyO G¥nuITapy kepak;

* YATHINTHPUW YYYH ONWHAETran oprawwsmnap Oup-Ouphpan
KeckHH (apknanyBuy Senrnnapra sra G¥nuwn Kepak;

» Ypraqunaérrad Genrunap To3a, AbHK KORCTaHT OYNHLLIN TO3HUM;

¢ AKPAHII  KY3ATHAQOMfaH  aBnogiapla  MHKIOP  XucoD
HIINapHHY onud BopHI T031M.

I". MeHAeRE TOMOHUIAH HPCHILTAHMIIHIHT YHT& KOHYHH ADATHITIN:

1. Bupunun arnoa (F() RHAUBHANApHHUHT Ypranunaétran Gemrn
OVitua poMUHaHTINK EkH OUP XUNHIUK KOHYHH,

2. Urkunun asnoana (Fz) ora-ona GearniiapiHUHT AXPanHIl
KOHYHH.

3. Benrmmapawdr ysapo Gornuk O¥nMaran Xonga MYCTaKHA
TAKCUMAAHUD UpCUEnaHnu KOHYHH.

XX acpHudar nactnabku Yo AwumHknapuga xuucui B¥n OHnaH
wY¥maiopmu Oapua opranusMnap yuyn [.MeHpens Tnprup#niapr mMoc
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n racauknanay. Kelimnpok 3ca MpCHANIHWIDHWHT  AHIH
KeUIaHr i xamd 3runa. OprannsMnap akcapHAT OenrunapuHuHr
KoHyHHsTﬂal’H Ba DPHBOAKIAHMWAAA HKKH BAa YHIaH OPTHK FeHnap
l-ch“maH"uLmnurn anuinanan. Nexnap ¥3apo TakCHPUHHHT KOMNIle-
ALUTHPOK 3LcTa3 Ba TIONMMEpHS THITapuaa GenrHnapHUHr HpCHitna-
MeHTap, 3I:{B())|{J]aHHlJJHHHHl" tabMHH STHUILRKTH HcGOTNaHAM.

HHLH ]f:fﬂﬂ’f XpPOMOCOMa HA3APHACHHHNT ADATHANLM reHCTHKA

ATOXHO2 YpHH TYTAQH. DY Ha3apRAHKHT SPATAINIIATA

wad
T::;m:m': onnmu T.Mopran Ba YHHHF worHpanapd — A.CTEpTeBanT,
?( Bgunucec I\Ménnepnap katra xXucca k¥wannap. By oxumnap

TOMOHWAAH MPCHATHHHT MOAMHK  acocH xpomocoManap skannurn,
Hpcall OMIIIAP, AbLHH TEHAAPHHAT xpomocomzﬂapnas 'gj?rpn 'nglt
6yimal MabayM Taprubaa KOHNAWTaRIHWTA WcOoTHad Oepuian. by
coxamari TaAKMKOTIAPHMKI  PHBOMIAHHIIN  HATHKAcula  XpOMO-
COMAHMHI FEHETUK Ba UMTOMOMMK XapHTANAPHHH TY3HW UMKOHHMATH
Tyrunau. FHTH — UMTOTeReTHKA PaHi WAKINAHAK.

HpeHatT MYTAIHS HASAPHNCHHAAT APATHINWNA (FONRABANATHK
onam X Je ©pu3, 1903) rexHeTHka TapHxXHIary MyX:#M BOKeanapiad
Supu 6ynm. By wazapuara OWHOaH, KyWnd TabCHp STYBYH (:MHJIJ‘IaP
(MyTaresnap) Tabcupuia OPraRUIMNAPHRHT rewnapu TyGaaw ¥arapnd,
SHTH, TYPFYH XONaTia HachfaH - pacnra Gepunagurad ¥3rapyBuasiing
naiine 6ymaan. byHhal yarapypdagnukHHUr naino 6¥nmu xapaduudu
MyTarenes, Hpcuil yarapray OearuHp 203 MyTaumws, MYTaidara sra
O¥aran opranuaM mytant el aranaanran 6ynau. By uazapus yuyH
Ractnabku  panenaap pyc ommmu  C.M.KopkuHckuit ToMoHHAaH
kenrupunrar. Hemuc onumu T Ménnep (1927) aposoduna nauimacura
pajuanns HYpnapusH TabCHp 3TTHPHO, cYHBHl uwapoutTna Kynnab
MYTAUHANAp ONUID MYMKMHIMMAHA McOotnaaH. ¥ Taxpubana xocun
Oyna¥tran  myTaumsnapuu XxMcoGra ONMW, YNAPHWAD TabuaTWan
Yprauuww wmetopnapuun spatad. Pyc omumnapn TmA.Hagcon Ba
I'C.Gununnor  (1925) pewtren  Hypnapu TAbCHpURa Manarui
Yeumnmuxnapna Typnu xun MyTauusnap onvuwra Mmysatdax 6¥naunap.

Hurnus onumu UI.AyspSax, pyc onumy K.A.Panonopr 6av3n
KY4nH TabCup KHIYBYH KHMEBHI Moamanap TanCHpHAa Xam MY TatHA
Onll  MYMKHHAATHHN wcOortnagdnap. Kalim 3THnrad COoXajarn
TANKHKOTNAp MYTAUKOH FeHeTHKA HYHANKIWIHHRHT Nafigo S¥nnwura
GG KeMau.

U'eHeTHKa  TapHXHO2 oONaMUIYMyn axamusTra  sra O¥nran
KaWhRETIAPAIH CUPH MOJEKYNRP TeHeTRKARUNL MafiloHra kenumm
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6y1ad. Monexynsp redetRkaudnr naflno Gyammmaa mpcust GHpiIprn
OynraH TreHnapHMHF TY3Wnuiy  Ba  DACIUATHHNHF  MOACKYAAp
acocnapuHu ¥praunuizia Guokamé, SHodiznka, MATEMAETHK MOAELIaL,
KHOepHETHKA METOTAPH EpAaMHIa TEKIIHPHII Ba TaXAHN KHAHLE Xan
KHITYBYH aXaMHATra ara O¥nan.

Monrexynsip rexHeTHKa BspUlnrad KTyknapvra OuHoaH, reH -
HPCHATHRHr MoAAuk acoch JIHK MoneKynacHHHAT GUp KHCMHAMP.

JHK monekyAacHRRHET acocu KUCMKE XpoMmocoManaphia skoftaaus-
TAHIHICH B4 OJTHHA KUCMUHUHT 23¢a IHTOIIA3Ma OpraHoHIapHia
MaBxyanuru kypcatub Oepunmu. TapkuOnaa akat puGoHyKnewn
KAC/oTach O¥nran BUpychapridHa Oy KoHAaAaH MYCTacHO 3KaHJINTH
aHuxnaHgn. Xap xalicH TeH MablyM COHIArH KeTMma - KeT OHnatran
HyKNeoTHARapAaH rbopar OYnub, MyalisH OKCHI MOAJACHHUHI CHHTER
KNIMHMHHEY TAbMWH 2TaaM, [eH daonvatiHunr maxcynd O¥naran
OKGHN MOARARAPH OPradiiM Genrd Ba XYCYCHATIAPUHURE PHBOMMG-
HHLULAHY BepocHTa TabMuHnann.

Monexynap refernxaduur 0y kamQWETHHY TABMUH 3THIIOA Xa
KMIYBYUM aXaMusaTra sra 6¥nran unMuil TanKMKoTIap Kyliuaarunappan
BOopar:

1. THK Monekynach CTRYKTYPACHHWHT anHKIaHHiud (aMepuKanvk
6unoxumérap [Ix.Yorcon Ba wurnuz qusurn ©.Kpuk, 1953).

2. OxcHrm monekynanapu Tapkrbura kupyedd acocHi (20 Ta)
AMHHOKHCIOTANEPHART  OMOCHHTE3  XapadHWaa  OKCHI  XOCHN
Oynawmaary MIITHPOKUHH TaBMUH 3TYRYM Mpcuil  axGopoT (koX)
OHpAMrH HyKReOTHANAD TPHNAETHHUAT kawd stuadwy (M. Hupenbepr,
I"Marreii, C.Ouoa pa ©.Kpux 1961; 1962).

3. Tenuuur ™oOnekynap — TCEHETHK TabpUOUHHHC WakANaH-
THpUANWK (aMeprkanuk onumnap XK. buan sa 3. Telitym).

4. Jlaboparopus wapontuaa JHK MonekynacHHHRr cyHBLURA
CUHTES KHIHHHUM (aMepukanuk ok A.Koprbepr, 1958 ).

5. Ten ¢yRKUMSCHHHMHT, ABHR OKCHI1 CHHTEIH pETYIARUMACH
MONEKYNAP MeXanWIMAHMAY ounnnmi {Qpenuys onumnape O, XKaxob,
. Mosno, 1961, 1962).

by coxaga HazapHii TaAKHKOTNAPHUHT PHBONNAHHLIH HATHXKACHA
TeHeTHKAHUHT aManuii aXaMUATHHH AHANa OWApagHIaH TapMoOK — red
HHAKENEPHACH Ba GnoTeXHOMOTUACH Nafino 6¥nau.

Opranuzmnapia redHeTHK KOHYHHATIAPHHA AOMYAAUMA gapaxacuid
TeKWINPYBYU 84 omHran  gandnnapra  acocpanuad Y. Mapeuw
IBOSIIOUMOH TABAUMOTHKUKI FEHETUR acOCHapUHK APATYBYM TAPMOK —
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wol TEHETHKA BYXyara Renaw. JBOMOUHON TEHETHKA
MYTAreHes, anoXuaanassid (u3omauna),  K¥umw

Tagnam, TeHAap Apeiigu, monyrIuMs TYIKMHYM  kalu

rpauﬂﬁ)s

g;‘::{ apRURT  IBOTIOUHAZRIH  aXAMHATHHH AHHKIAHAH B2  YHHHr

KOHYHUATIADHHH 0N MR
TaGUATHErH TYpHap JBOMIOUMACH B CENEKLUA KapadHua SHIU

JCHMIMK HABNAPH, XaHBOH 30TIIaPR, MAKPOOPTARH2MNAD LATAMMAAPUHH
ApATHILHRAT TEHETHK acoCNapHHH BAPHAUMOH CTATHCTHK METOANAp
gpaMdia YpraHHul WMKOHHATHRH DepyBun ROny.IAUHOH TEHETNKA
nofinesopy spatMazy (MHIMI oNHMaaph P.Dmutmep, X. Xongeiin,
amepuranik omim C PaitT, 1920~1930, pyc omumnapu C.C.YeTBepukos,
H.IT.JIyOnunH, H.B.Tumogeen-Pecopckuit Ba Gotnkanap). H.H.Bapu-
NOBHHEr Hpcuil Y3rapypuaHinkA2 FOMONIOIHK KaTopNap KOHYHH,
ManaNui  YoHMAdkAapHUHE Kenn( unKpWl MapkazntapR  XakHiard
TALAKMOTH XAMAA 3KONIOMMK — reorpaduk XUXaTAa Y30K aBROANEPHH
YATHILTHPHIN Ba HMMYHWTET TYFPUCAZAra HA3apHanapn YcuMaknap
CENEKIMACH caMapaaopPITUTrHHH OIIHPALIAA KaTTa aXxaMHATTa >ra O¥nud.
VCHMIHKNAPHWHT AHIW HAB/IAPHHK ETHIITHPHIU YYYH Y30K aBIOANapHH
Zyparaiinam ycymr kenr Kynnanunazurad 6yngu. Iy acocna mMepanu
NApaxTAapHHHT  KYNrHHA  KAMMATIW HaBNapu  STHRUITHPWIAH.
(H.B.Muaypus). Pagnauus sa kumMEBHIl MyTareHnap MyTaus ByXyjra
KeNTHPHII yuyH TOOOpa KeHr KynmasMIMokna. bup xatop anTH-
GHOTHKNAP, AMAHOKHCNOTANap Ba Golka GHONCINK aKTHB MOANARApPHU
CHHTEINAW  YHKRHACHra 5ra OYnraH OaKTCpUATAPHHHI MYTAHT
WITAMMIAQH BY WY [Lra CERTUMRRER,

aponicll
ayparadnatl,
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1606 HPCUANAHHIL BA HPCHAT KOHYHHUSITAAPH

1. Monoayparai YaTHIWTRPHLL
Menge/HHHT GHPHHYH BA HKKHHYH KORYHAapH

IOxopuna Gaén sTmnrawmzex, wpcuilnanuit Korynaapu [pen
Menpent, ToMonymaH kawg ITHARM. Menaeno Myua(btbalmx'rm
TabMUH ITTAH oMunNap Kyivaaranap aou:

e Mengens 3 rtakpubanapu y4dyw Kynaa
Kynait ©ynran ys-ysunaH yaHTmaHyBHH  HYxar
(Pisum sativum) YcuMmnuruiy onnub, yRuur 34 ta
‘'HAaBMHU MyKamman Ku€cuit TacBupnab uMKaw,
ynapaan Yaapo aikpum Oenrnnapn OWnan KeCKMH
bapx, KunyBun 14 Ta Haeuuy Takpula yuyH
Taunad onan. YiapaHur Hpcril TO3ANHIKEa WILOHH
Xocun  xwnrauy, Oy HaBnmap yemwaas s
Taxpulanapiin §rrasau;

e MeHsens pAacTaBeajy  bBuTTA Oenruci,
CYHIDA HKKM Ba AWXOAT y4TA Ba YHOAH OPTUK
Genrinapn OWnan KeCkWH (apKNavyB4H H¥XaT
HABNAPHHH ¥3apo YaTHWITHRIN;

* QITHWTAPUILAAH OQIMHCAM Ayparait ypyrnap kearycs {w
akunub, Oapruyn aenop (F;} ¥YCHMAOAkNapH oONHEAM Ba yn
Yprauunagrrad Genrucu OYiuua tascugmanau. Fy youMnuknapn 3§
¥3ura YaTHiTHPHIZH;

e xap Kalicy F; YouMmanTHEAH OJMHT2H Jyparadl ypyFaap Keary:
Bunn alipuMm-alipuM, anoxuja OuWna Tap3una 3xkuand, nkxurun (I
apnoa yeumnuknapn onudan. Fp fga YeumawknapHudr  Genrunag
OYHUtIa XUIMA-XHATHK TYpyXnapk - cWH(rmapu axpatumud, ynap,
YeuMiMKnap conu aHMKnanan. By k¥pcatruy 6¥iiuyda F; aarm Gearun
AKPAUTHIMHAA CHHGNAPDHWHT ¥3apo MHKAOp HicOaTHHH AHMKIZM y94)
MATEMATHK-CTATHCTHK MeToatal foiinanaugu;

* WKKMHYH aRNOAAary Xap Kaitch cuudra oma Yeumnuknap §
Y3ura HaTHWITHPAAAG, YAAPHUHC ABTCARApH KeHUHrR Huanapaa Fi,
TEPIUAA TAXITHN KUNUHIMN;

I'"U.MeRrpens
(1822-1884)
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ongurad  AAIMRIAp acocHaa GenrujtapHHHr  Mpcrhinana
»

pyHAAPH OUAII.
KoHYRAZD ritcn GunaH ¥3apo Kecknn Gapk KunyB4n OTa-OHa

T Gen
r:;nl;l:«;(aﬁgu HATHITHPUUI MOHOAYPArail YATHINTHPRIU IeHKAaTH.
opra i sy Genrunapi GWRaH apk KwiyEuw OpraHHsMuaprit

HULTHPULT Auayparadl SATHIITHPUIN Ba HHXOAT Y4 Ba YHAAH OPTHK
Gunad apknaHyBYH OpPraHu3MIAPHH “aTAWITHPHL
yaTHmTepu Aed aranany.

paraiinaut MeTORHIAH poitgananud, ¥pranunranga
L

4aT
sy GenrniapH

sca NOAHAYparai

HpeaatHu Xy s
KyAHRarH reHETHK CHMS0IIAP Kynnauuianu:

Yarnmraputl «X» Genrucu GUNaH uoaananany. Yarumrupuur
gunaéTrad naj{tra, OHa opraHHaM «P» (Benepa-3yxXpoHRHT K¥3rycH)
SenTHCH, CYBIPA OTA OPraHHaM «&» (MapcHuHT KankoHM Ba Hafizacn)
Genricu &sunaan. OTa-oHa OPraun3Miapy ongira «Py» xapdu (ToTiHH A
«Parentes» — 0Ta-OHA) KYHWIAAM. Ora-oHa opraHH3Mmap Ba
pyparalinapna xocun Gynapuran rameraiap g xapdu (gameta) Gunau
Genrinadann. YaTHIITRpHW HATHXACRZA ONMMraH OHPHHYH aBro]
nyparaft - Fj, MKKHHUn aBnoj Ayparaii - Fs Ba XOKaz0 cHMBONNapH
6unan GenrunaHamu. «F» xapdu norHHYa «Filii» c¥2HmaH OAUHIaH
6ymib, Gonanmap  ManuocHM Omnaupanu. bupwpuy amion (F))
nyparaﬁnapuﬂu JOMHHART @KH peLeCcCHB romo3urorand oTa-oHanapiaH
Gupopracy GHaH YATHIITHPHIK — KARTA YATHIITHPHIL EKH OeRKPOCe
Ref atanud, omurad asnog »ca Fg Tap3nia Genrnaananwy,

MeRrgens nyxaTHHHr BHp *y®T DeArucu, SHHM TYIRHAHT PaHTH
KM3H1 BA OK OYnrad HapnapHHB JaTHIITHpRG Gupuiuun aenon (F))
Ryparait ¥cumanknapann onjga (u1oea — 1-pacm). F| nyparalinapunwnr
Gapuack xusua rymwin Gyaran. JieMax, Owupunun asnopna Gup kydr
Keckun dapknanysun Genrifar (KH3nA-0K) Qaxar OHTTACH HaMOEW
O¥nan. Mkkusun 6enrn 5ca pRBOAKNAHMANM.

Bitp Genrusmur uxkunun 6@p denrn yorunaw YCTYH KAMALNIK
XonaTuMu MeHZens AOMHHAHTAMK Xogucacu Oe0 atagu. Bupunun
ABNOML HaMoEH Oynran GeArn AOMHHAHT OeNrW, HaMOSH GynMaran
Oenru 3ca peneccus Genru ael aranagn.

Bagn atiwiran “pcuit xkapa®i Mewaens GHpPUHYH KOMYHUHMHT
MEIMYHHHR Tawkufdl 31agd. By KOHYH Gmpuwuu amgon ayparas
OPranKIMAAPHHHUT AOMHRAMTARK EKH GHD XWARINK KouyRs 1eG
aTanaiu.

MengeaHuur HkkuHuH XOHYHm. F, Yeumnuknapn ¥3-Y3ura
HaTHITHPWIKG onnHrad UKKHHYK aBNoOR (F,) ayparaii Yeumnuxnapnnu
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TRXIHII KRNI HATHXACKAE, YNapaa Tyl paHTH S¥fuda XHAMa-Xulnn,
XogucacH BOpNHry auMKnRanAn (Mrnopa — l-pacd), VRAApHUHT OpacHx
KW3UD TYMMH YCeHMIUMKRapfad TAlkapW OK TyMIH YCHMIMKNAp Xa
natizo 6¥nad. Ynapuwnr muggopnii wuclatd 31 G¥nrad. by upewj
WapaéH MeHJeNHUHT HKKHHYH KOKYHM EKH HKKHAYH ABIOAL
Desruaa pHIHT AXKPAJHIT KOHYAK Aed atangu.

Uxkyrur  apntog  nyparait  YcuMmnnkmapuma  Hamodn  Oyara)
DenrunapHUNr XeArycH asnopnapia MpcHHNGHUIINAH ZHUKNAL Y4y)
Mesnpens F; garu xap kalicd kM3un Ba OK rymiu YcHMIHKIApHU ¥3
¥aura YaruiuTHpHO, ynapHuHr Fs Aard apfoguHy anoXuaa TEKNpAu
Bynwnr watwxacuga F; marn ok ryann yeumnnkaap Fi jga y3rapmai
caknanut® konrad, [flemak, F. #ard oK ryuty YCHMAMKRAPHWHT yw6:
peiteceys Genrn G¥inua HpcHil KUXaTAaH roOMOINIOTA TO3A ZKAHIIHE
AHWKITAHM]IW,

F2 paru xusun rynam YeuMniknapiunr 173 kacMu F; 1a XaM daka
KM3(A TYJUTH Yermitmknapad Gepral, skuu Oy rypyxaard F» HHHT Kuzm
TYIUTH YeAMNUKNapH yimbBy Genry BYinva npcuit Toza 6Farax.

F2 kM3 TYRE VCHMAHRIapHHAHT 2/3 KHCMHZA, KeAryCH aBIOA;
xymam Fp narnra ¥xmarm XunmMa-XuiiiiK, SeHE aKpanii Ky3aTtano, :
KHCM KH3WA TYIM Ba OMp KMCM OK TYMIH Youmauknap nafino Oyaran
Jemax, 8y rypyxra gvpysan Fy HHHC Kn3un rynam Yermauknapu F
yeumnuknapi cuurapu 6y Senru O¥inua reTepo3uroTa H 3KaH.

FomosuroTann opraumsMnap zed Oup xun wpcufi axGopoTHI
TAWYBYH TaMeTatapHHHT Yaapo k¥wknuurinas  xocun  Oynrat
OPraHnIMIapra anTuIaaM.

Fetepoanroranun opramuamaap nef sca xap xun  upeut
ax0OpOTHH  TAWIYBYM TaMETANapHUHT $3ap0 KYWMIHENAZH  XOCH)
BynraH opravwaMnapra aifftunann,

«TOMOIATOTa», «IETEPOINroTa» TYLIyHYanapu rederukara 190
fiunga ¥, BaTCOH TOMOHMAAH KUPUTHIITAH,

Monoaypara#t HaTHLITHPHL HATHXKACHAA onuHran F(, F» ayparai
apnoanapiia OeNrHAapHEHT HPCHETAHHINWHHE YOTAHHII HATHKACHTY
Taannd, Mengene upcHli omuanap (haxropsmap) XakHAarH ToAH!
ONAHHTA cypav. MeHAenHHHT (UKPH4YA, OpraHM3IMNZpAa yiapHuH
Genrv Ba XYCYCURTNADUHKHT HPCHHNAHHLWIKHY TabMHHNOBYH WpcHi
OMWIIAAp MaeXkyn. VYiap kefuHwanuk cem peG atanagy. HWpeul
OMHITAPHKHT Xap OUpH OpPraMu3MHUHT TaHa Xyxkafipamapuza Ouf
Aydraan Synamn. YiapHUHT XWHCHi Xyxaltpanapy — raMeranap/i
sca upcuit oMunnap daxar Gurragad, abHA AKKa Xorataa Oymanu. OTa
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4t Xy#afpanapHHHHT KFUIHAHILHIAN Xocus OYryaun 3uro-
rga@ Bpchi oMaIn2p AHA XKYT X0omarra KenaaH.
Wynaaii kuanG, Oy roAra OHHOAH KEITyCH ABNOAJIAPTa OTA - OHA
GenrAnapuHHHT y3u 3mac, banku wy OENrHNapHHHEE PUBOKAAHUIIMHY
:,bmm aTyBu Upcuit oMUINap {rennap) Sepunagu.
* MeHIENs WPCHIl OMHMANAp XaKWAarH FOSCHHHHT aHa GHp MyXuM
KOMZACH, Y Kamid 3TTai AUIETAIM XOAUCACHARP. Yuunr ¢urpnua xap
KaticH MpcHil OMHI (reH) MKKW XW XOMATAA, SLHY NOMHHANT Ba
pelecchB xonarna O¥nHLLA MYMKHH. By XonucaHn annenmsm xoaucacu
efinnani. Vipcuit OMIIIADHUHE MKKH XU XONATH ~ AOMHHANT anzen
g3 pPeleCccHB aJLTel ze aramagu. Mengent Hpouii ommnnap Ba
YRAPHUHC AMAeANRPHHH JIOTHH xaptuapy GunaH ndonanalwvg TakIHd
aran. JomnaHant annennu Gow Xapp (Macanan A) Dunman, peueccus
anfenuy aca kAudk Xapd (a) Ounad udonanaiian. Kxopuzarunapnau
KenuG unxkud, 6uz HuMa cababpaw F| ayparaltnapy WxkmAdw aBroxaa
XUIMA - XURK Gepanu Aerad casoara kKyfugaruua #asob Oepamus.
Ona JcHMaHru: KH3HD TyNAd HYXaT, FCHOTHOH AA, ABLHH
JOMMHAHT roMosHroTatd opradnaM. [HyHHHr yayn y Gup xum,
BuTTamal TOMHHAHT A FeHHra ara G¥arad rameranap Xocun Kaiagu.
OTa YeHMIATRA: OK TYNR HYRAT, TEHOTHIIN aa, ALHW PeleccHB
roMO3urorand oprauusM. [yHuur y4uyw y xaMm Gup xun, JIekud
BuTTafaH peteccHs a reHRra >ra 6YAran rameranap XocHm Kanaziu,
BupHHuK aBjoa ayparaiin (F(): osannk raMerach (A resnra sra)
Bd OTANHK rameTacd (a rewura ora) KYmunummMaan xocHn Gynrad
SUTOTallaH pUBOXIAHANN. YHHHI TeHOTHNH A2 Tapauzaa ndonanaHags
Ba y reteposirorann opraauiM xucoSnaxag. LyHRHT yuyH ynap Tesr
MHKZOPAAry HKKH XHN FaMerasap Xocua Kumagd. Ynapuunr 50 donn
A rewnra, 50 dousn a rennra sra Bynanu. YmapHmur rynaapu oca
KN2HN 6¥naau,
Wuﬂ;;:::g armox ayparaiiv (Fy): F, YoeuMmauknapu ¥3-¥3ura
sapma oRMHagM. VYausr rameranapd  xyfngars 4 xun
M4 yupawnG, kyumnuG surotanap, abHH F, YCHMRKKIapHHM
XOCHN Kunaau: AA, Aa, Aa, aa. YnapHu yuta rypyXra Gynuut MyMKHH:
l. AA ~ rommmant rom v .
RAPHHKT 114 xycuy O3UrOTANH rypyX. ynap F; ycumnukx
HH TAlKMN >Tagm.

2. Aa - rer
ePOBUToT.
Tatwkun stag;, po amd rypyX. Ymap F; umar 2/4 kucmund

3. 83—
- 83 - peneccus
TAUIKWA Frapy, FOMO3UroTank rypyx. Ynap Fy Hunr 1/4 xMCMHHK

0“3 m“ Hc
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H¥xar TIynd PpaHrHHRHT HpCHANAHHUTHAK CHETHK  HYKTar
HazapJaM Ky AHaard4a Tankee KHRHIL MYMKHH,

dexoTHn Q KUIRA TYSRY & ox ryanu
p Ienorun AA X aa
2 Iameranap A a
QeroTHn KH3RT ryAnd
E, TenoTrn ' Aa
beronin @ KH3HJ Ty/nu 3 KusHA TYANH
P CeHoTun Aa X Aa
: =
Tameranap a a
Yeworun AA, Aa, Az aa
-h_.__‘_'_,._-l-"" I
F2 ®eHoTHN 3
KH3UI TYIUH OK I'YANR

F> sa copup Synamkran axpamis tydaiiny eRoTHINK KIXaTRRY
AKKWTZ CHHG — KUIWI FyANA Ba OK TYRIW Ayparainap axpanaan. Paur
6YHHya ampanuwr 3:1 HHcOaTHM TatmkuR 31agn. MKKHHYH aBlodds
FeHOTHITHK KMXATAaA XaM wKpamu comup Oymus yuta cung: 1AA
2Aa: Yaa xyzaTanazum.

Menpgens Tomouuaan Jrkazunran Oy rtaxpudana HYXar rynnHuHI
KW3WA PAHTH OK PAMF YCTHAAH TVARK JOMHHAWTIMK KANHINMFKHRHE
TYBOXH O¥7nAuK. AMMO OpranwsM OenrHnapuHWHr ApCHingHuuMAaa
TYIHKCU3 {4an2) IOMHHAHTIHK XOJHCaCHHHHI- Xam HAMOEH OYantim
MYMKHHIHATY HCOOT STHARH.

TYIHMKCH3 AOMAHAHTIAK XOAMCACHa MUCON KUNUG HOMOZMIOMIYD
Yeumnurn  (Mirabilis  jalapa) TYD  PaMTHHMHT  HPCHHIAMHWMHY
KenTHPWLIL MyMKWH,

HoMoawoMrysn YCHMIHTHHUHET UPCUR XvXAaTRaH TOMO3HTOTalk
KH3WT Ba OK YMIM MKKHTA (GOPMacH ¥3apo HaTHIITHPATHO OMMHIAK
OHpHHYA aBNOA Ayparalimapyt OpamHK XapakTepZarW TYWTH PaHrik
rymnapra ara G¥nraunap (wreosa — 2-pacM). YIapHUHD HKKHRMHU
ABROMMAA 3C& TyA paurd OyiMdga awpamum cosup Oymamu. F-
JOUMIMKRapUHR Tyn padrs OyAuua yyta candra O¥mm MyMKeH
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M, MyITH TYATR Ba OK ryamd. By y4 cund yoummuks
xusun TY MuKaop HHCESTH QEHOTHI Ba TEHOTHIL XHXATAaH 1:2:3
Hap“H“HgynanH- F, HHHF KH3WJI TYJUIR Ba OK ryjum YeHuMankiapy F; Ia
xomatE Gepmaitow, Fy HEHT MYLITH Cyfinn Veumimknapn a¢a F; na Fy
a:icpaﬂﬂ:éueplyn panru Gyfinda 1:2:1 RucGatna axpantw Gepank,
e ::r KM3NI PAHTHHW TALMAHIIOBUH reHHH A (TYnHKcHZ AOMH~
Il:gll:':":ﬂl{ xunyBuw anen wWyniad Genrunawagn) GHmaH, OK paHTHHY

SenrunoBUN FEHHM 3¢a — a4 Ounan GenrnaaiMms.
<

O wuzun rynmn & OK ryAmi Q mywrru rynmu & mymTi ryanu

p AA X aa Aa X Az

g A a Aa Aa

F, oyurrd TYJUTH F2 KW3WHrynnM nyurTd TyRRH  OK ryJim
Aa AA Aa aa

TYRHKCH3 NOMHHARTIMK XOAHCACHra F¥3a TONACH PAHTHHHED
MpPCHITIAHMIEHA XaM MHCON KNHG KeNTHpH MyMKuH (A10Ba - 3«
pacwm). F¥sanmnr Tonach Manjia Ba oK paHriH Oynran BHHHSAAPHHR
y3apo varnwTHPUG onvuraH OWpWHMuW aBnoR Ayparaiiiapuma ToRa
pPAHTH OpaNMK XONATAa, ABbHH HOBBOT paHrga Oynaau. YIapHHHD
HKKHHYH aRNOAMAA ToNa padrH 6yiiuya axpann coaup 6Ynann. F; na
TONanap Mania paHr, HOBROT PRHT Ba OK paHCNH yuTa (HeHOTHNHK
CHHNAp XOCHN KHNWD, yrmapHHHT MUKAOpHH Hucbatw 1:2:1 ra TeHr
SHTEDY. RUrMIMK CHRIMpRRRT ARcda o gase 12T i ey £ ARAT
MaJi1a paHr Ba OK paHr Tonal® ¥Ycumnuknapy Fi ga axpanuw
Gepmaiian. Fy HuHr HORBOT par Tonanu YeuMauknapu sca Fi aa Fp narw
ka6t Tona panru 6Yiinya 1:2:1 HucOGaraa axkpanuu Gepaau.

CUMIMKNApaa YTkasunrad TakpHOanap HaTHxackia xawd
ITUNraH MpPCUANAHHW KOHYHNApH XaHBOHOT olaMura XaM Taannyknd
IKAHAMTH RCGOT STHIAH,

Hursus onumu V. Barcon ¥3 TaxpuGanapunan Gupiza Kopa {AA)
B4 0Kk (aa) paurnmu narnapra sra GynraH ToByK 30TNApHHA  Y3apo
:;:Br:m;{::u-ﬁ(;il;uraﬂ F, asnoan {Aa) HUNT xa“rumacn XABO paHrIu

aH (4-pacm). F» aa 3ca ayparaii nappangarap 3 Ta
cuHdra axpanmnm Gepnau:
3ra G;J)lr:::.ag;::; Pz'asng)?aal;fiz V4 e %opa panrnn (AA) narra
Pa panrmu (AA) aBnox Gepran.
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2) Ynapuunr sna 25 ponsu ékn 1/4 xuemu ok paurn# (aa) aBnox
Gynran. Ynap xam F; Za gakat ok panrnn (aa) aenoxn Geprad-

3) F, HuHr konraH 50 ¢ousy Ekit 2/4 KHCMH Xaso paHIM NATIA 313
6316, ymap F; na xyzan F, aarw katu 3 Ta cundra axpalniy Sepran;
/4 xopa pancnu : 2/4 xago panram : 1/4 ok panrau nappdttianap. By
TaxpnGa nappawiarapna XaM, XycycaH, TOByKiapha nal PaHTHHHHT
Kopa OYIMWNMIKH  OK  PaHT  YOTHRAH  TYIMKeuz  pOMWHAaHTANK
KHINBLTriaaH Japak Gepaa.

HIynnuraex, Kopamonnapna XyHHARC xuann panrda Oynnun,
YHUHT OK paHrga O¥npwnra HucOaTaH TYRMKCH3 APMRHAHTIMK
Xonarnia ApCHNTAaHKIIUHA KypcaTaH.

2. TaxauiiHii YaTHILTHPHIN BA raMeTasap copanrn ranoTesacu

TYMMK ZOMHHAHTAWK XORAaTAA MpcHitnanysun Genrnnap 6yHuua
JAOMHHAHT roMosurorany (AA) Ba reteposurorand (Aa) OPFaHH3M-
NapHy TalikK KYpRUALMrA, SbHY deHoTMNHra Kapad oup — BHpHIan
hapx KunuG Gynmaiizn. Mepmens OGyHpak dewotunu ORp  Xun,
TEHOTHIH Xap XHA OpraHuaMaapHUHT kpeuit acocnapudy aHHKIAWARED
CAMApAny YCYNWHY gpataM. By YOYM TaxAumsmdl uarmmTUpHUL el
©OpuTHRaNd. ByHMHr yuyw Texmdpunadtrad YcHMAnK, Macanan,
HYXaTHUHT Kusun Tynnw F) pyparall joumnuru, rynuuwnl pasTu ok,
FEHOTHNH PEUeccHB rOMO3MIOTANH (a3) HyXar Yeumaurn OWIaH Kailra
YATHTHPWNAAH, ABHK OGekkpocc KuamHaow. Fp aspopfapuia Tya
PAHTHHUHT UpCHANAHAI Kapaduu KyArgarnya.

denoran Q KU3IWA TYAH 3 ok Fynmm
p CedoTun Aa X aa
I'ameTanap A a a
TenoTun Aa aa
Fg KH3W Ty Rau oK TyARH
deHoTun 50 % 50 %

Tlynga xunvl, OHa OPraRiaM KHIWA TYARM TeTepo3UroTany Fy
YCUMAMCH VXKH XUl raMeranap xocun kKHnaau. Ynaprphr 50 % -
ROMHHAHT A, S0% -1 5Ca peleccHs a Texura sra. Ota YouMIMrH (rynd
0K) 3ca PEUeccHB FoMO3NroTank (aa) 6Y¥nranu yuyn daxaT GUp XHT,
ABHK ¥3una a reHn Oynrad raMetanap Xocwll Kunaaw, Ynap y3apo
KyurinnG Fg na wkky rypyx: 50% guznn rynnn {Aa) cumghiaap sa 50
% oK rynnd (aa) YoUMANKIAP XOCH KANANH.
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PACM. Aunamysns ToByxnapuna naT paHCHHMAI HPCHANZHMIK.



H¥xar rynsaanr ok OYmumydd TAaBMHHIAHIHNAH PEUEeccHB a ret
F, na reteposurora (Aa), abHM ALIKPHH Xonataa O¥nca xaMm y
codnruHn  caknal konaau. Yewer rametara ¥mG Ba Y opkai
sHrotara yTu6, peneccHe roM0zHTOTa (8a) XONATHTA KENTaHAd, TYNHHI
panrw ox Oyaran Ycumnuk xocun Gynamu. HORopnaa Gadu sTuNC:
td¥kp Ba mamuanap Mednens warapH cypral FOsd —TaMeTAJAPHAL
COPINTH THNOTEIACHHHHI MOXMRTHHR TalWKKA KaAnagn., [amer
TADHHHT COMIIUTH THIOOTEIACHHKHT 4COCHAA TEHNAPHHHT codunr
ynapuunr ©up 6yTyH, TYpryH upcuit GHPIUK 3KaHTHICH XaKMAArH I
éTanm.

Myupatt  xkunu®, opranuzm  Oenrm  Ba  XYCYCHATTApHHMI
HPCHHANanNWKE BAa pUBOXIAHMILKM HucGaTaH TYpPFYHIIMK Xoccacura 3
6¥nran WpcHil GHPIMEK TEHNApHWET (DACTHATH OPKATH amManra owraj
Hyparaiina peteccup Oenrunap, aH¥Kpori YIApHUHT reHaapr HYKONE
xermafinn, Gankn Hamo€H O¥nmall reTepozuUrora XONaTHja cakKmaHy
KOMHLUTHTY  HeGoThangd. By KawdwET >SBOMOUHOH  TALIUMOTE
acocramAa KaTra axaMHATra 3ra, YyHKM DY KOHYHUAT OpTraHH3MIap]
nafino O§nran Hokynail WapoMTra MOCNaHYBYAHIHK HPCHH XycycHs1
(fenrycn) HaTHWITHPHLID HaTHXAcHAa HYKonuO KeTMacaaH aRnOANApag
Ta0unil TaHXaRMW Ba cyWsuil TaHMall OPKANH CaKMaHHO KONUIIN I
TypnaHub OopHII MeXaHW3IMHMHH aHUKIAtl MMKOHUATHHA Gepanu.



5. MIYPAT AR BA TIONHTYPAT AN HATHUSTHPHLIAA
11606 GEATHJAPHHHT HPCHAJIAHWIIHN

MabIyMKH, oprannIMnap ysapo Gup Genrm Ounad amac, Sankn
xapa GenrmtapH Ounan dapx xunanu. Iyunsr yuys Mengens 33
thaONAATHHHHT geltnHTH DOCKMYNapHRa WKk {auayparail), Y4 Ba YHI3H
opThK GenruaapH 6unax (nonhpyparai) Gup-Gupugad keckhr (apk
KTy B {(aTsTEPHATHB) HY¥XaT HabNapWHH “aTHUTHPNO, ONHMMraH
pyparafinapaa upcHittaHHIRN MyxamMant Yprangu.

oup

1. Juaypara vaTHIITHpaw. Menaetnutrr ySaauH KOHYHH

Hunyparail omuin y4uyH Menpens ukkn xydr Genrnucw Ouman
keckH GapKnanyBudl HYXaT HAWMApHHK YaTHINTHPAH. YaTHIITHPUIRA
KaTHAWTaH OWA VCUMIMTUHWHI JOHMW CApHK paHrza, AOH LIAKIH—
IOMaNoK, 103acH TEKMC; OTA JCHMIMCHMAHHE AOHW 3Cca SUIAN B3
Gypnwrad Xonaria 6¥nrap. Yarmumnpwm vaTkacuna onulran F
nyparaii YCHMIHKNZPWHWHT XaMMackaa AOHNAp CapMK PAHTAa BA TEKHC
Xonataa Gynranm (unosa - 5-pacm). JleMak, HOHHUHE CApHK PaHTH Ba
YHUHE Tekuc B¥numn TYNUK RomuuawT Genrmnap, ROHHMHC AWKN Ba
Oypuinran G¥nuiun aoca petteccus Genrnnap sxam.

HkkrHYs aenonna Xap Wkku Genrn GYiuda axpannwl Comup
6¥mm6, T¥prTa denoTUNRK cHRGap xocKHn GVIAms:

* NOHIApi CApPHK BA TEXHC YeHMAUKNAP,

® Aonraph capuk sa SYpHiltran YoHMIUKRAD,;

® ROHNAPH KLUMT BA TEKHC FCUMTUKNAD;

¢ ACHAIPH SuImn 8a SypHilran fcuMHKnap,

DEHOTHNNK cuyudrapHHHF Muxzopnit hncGami 9:3:3:1 ra Tedr,

Arapia Xap Gup GENTMHMRr mpcHUNAMMITHNA ATOXHAA TAXTHN
':““:;i; YHXOflJia F>na paur 6%Hnua axpanuumrar Muknopuit HecGaTn
i pl K14 Ta swmn (3:1); wakn 6¥iusa akparwsHART MAKIOpHH

H 17 Ta Texnc : 4 Ta Sypumwran (3:1) nucbataa GYnranmMrnuy

i1
ﬁ?.:::,l By nRamunnapra acocnauns, Mewunens wpcuinaHmuHmur
X012 n WOHYWHHM Kawd >Tad. By xomyw CenrsnapuaNT MycTAKUR

PCHANANMWIN KORYHU 166 artanagu. By KOHYHHHHI MOXMATH

Kyfiuzaryy,s: OPTaHUIMAAPHUHT Gup wydr Genruaapy yamur Somwka
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*y$T Genrnnapura DOFAHK f¥nMaran xonza MpcHANaHAIM BA XHIMa -
xunmuk GepnG axpanazu.

Do, MeHEens yuWHYM KOHMYHHHHHI FEMOTHIWK 2COCH OMntay
TanmwHb uukaftnuk. HyxaT JowwEMHr capik - mukT S¥RvnMEn
Oenrngosud reHnapHH A-a Tapanga, AOHHHHI TEKHC — Gyphiutray
GYMMILMEY TabMHH 3ITYBYM lehnapea B-b Tap3nga wdoRanaftMus.
Hyparaii vaTHILTHDHU! YUYH ONMATAH HYyXaT uapnaph Kaflad 3Tusiran
HKKH Kydr 6eard Gyliuua roMosurotamu G6Y¥nns, ymap KylHIaruua
[EHOTHOTAPrA 2ra; OHa Voumawk — AABB, ora youMmithk ~ aabb,
Yrapnyn ¥3apo vaTHIITHPHILARH ONUAran F| nyparaiinapd WKKana rew
GYituua AnreTeposHroTaty GYAnG, ynapHuur remorinH — AaBb. F,
IyparafiiapuHuer AOHA CApHK BA Tekuc §ynran. JureTepo3urorank
{AaBb) F, Ycummmxnapu TYpT XM ramera Xocun KHRAAWmap: AB,
Ab, aB, ab. F, ayparait feumanknapuri onw yuys Fy yCHMINKAGPHHNA
Y3-¥3ura  4aTHWITHPWACAHMAZ 3UroTa XoCHn  KuaMillda  foKopwia
K¥pcaTanrad TeHOTHINIAPra 3ra 4 X1 MakporaMmera (oHanuK XHHCHI
raMeTacH) Ba 4 XHA MHKpPOraMeTa (OTANHK SKMHCHA rameTaci) HUITHPOK
sTagn. By ramMeranap Mycrakun TakcumsiannG, ysapo |6 BapnanTaa
Kywunub, ypyfnaHa® surotanap xocun kunagunap, Havwkapa, Fr
Yeumnuknapuga 0y uxen Oencu O¥iinda xocun OYnagurad TeHOTHUITHK
b2 HEHOTHRNK ARNPAMLINGIHT TaXMan Kyinnarn-ia 6¥nain.

F> Bary reHOTHINK Ba DEHOTHIHK AKPANALL HATHKACHHH HXYaM-
RAWTHPHLY YUYM (EHOTHOMK pajukanHd auukiall YCYNH Taknug
ITRNANMN,

DenoTHnUK pagukax 166 TYPIH reHOTHN Ba (GEHOTHILIAPHHHT
dopMyacaRt  SIATRAR  YUYE  WIRTAWATANKCAA KOWRAL  wyeodu,
KaOyn Kunuurat ciMeonra afttunagu. Arap Genrn TYnuK AOMAHAATIHK
xonatuaa dpcHdnanagurad 6¥1ca, Fp; Jarit AOMHHAHT FOMO3HroTanu
(AABB) opradusm ¥3 deHornnu O¥iiuda reteposdroTany redoTin
(AaBB, AABb, AaBb) jnapnay (apk KuaMalgH. | eHOTHOHK
dopMynagapHu YIapHUAT QeHOTHRNAPHTA MOC XoRda HXHAMIAIITAPHIT
MaKkcaanza ynapHu eHoTMnnk paauxan Ownas udonanamanu, Pewo-
THAOHK paankal — OHp XHJT deHotHnra sra Gynrad reHOTHITIRPHHHT
yMymaawtupunran fopmynacd. Macaran, Gup xun eHOTHA (HOHHA
capuk, makidW Texuc) Gepaguram TYpT Xun -~ AABB, AABL, AaBB,
AaBb reyotunnmapuunur  ¢eHorHmiix  pafuxany  GoluKada kb
aliTradna, ymymnawrapuaray dopmyrace A-B- tapsuad €unaau. Ten
annennapn SMUZATH ¥MIMKYA WKKATA annen (A €xku a, B Uxn b} aa
OHpHEMAT KaTHAWMWIEEY Ouaupand. Jown capux, nakni SypHray
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1 GenrunoBgH HKKH Xxui redorun (AAbb, Aabb)} muur

e"OTH[]:::: pamikand Abb TapaMma; AOHH AWMI, WAKIH TEKMC
d’eHOT:nHHH GeArmioBdd HKKH Xur reworun (aaBB, aaBb) wuar
e"mmm{ pagukany aaB- Tapsuaa wdonanamwagn. LlyHpaht xumus,
¢18"°IHHHK panukan &paamipa Fy aaru dedomna 6¥iinya akpariuan 9
i?;? »3 Abb:3aaB-: | aabb xYpHHALIHAA E3H1M MYMKIAH.
TenoTunuK cuHdrap ®enorunux cuudnap
| Taxpop- | DeHOTHNNK «
Ne | Fegotun | NaHHLL pajguKan Denomun HucGar
COHH
7. JAABB 1
2. | AaBB 2 A-B- ZROHW CapHK Ba 9
3. | AABb 2 TEKHC FCUMITUKIAD
4. | AaBb 4
5. 1AAbb 1 JIOHM CApHK BA
6. | Aabb 2 A-bb Oypuuran 3
YcuMmauknap
7. |a2BB 1 B JIOHW H1LHKI B2 3
8. (aaBb 2 aaBb- TEKRC Yoummuanap
T JOHH AWHI B3
9. |aabb i aabb OypHIIran 1
YouMnukap

Hyxatpa xap wuxku Oenrumcn 69Yfivua TYIHK JOMMHAHTIHK
XORHCacH Kysatuarannurd caGadnu, F: ga denotHnus cuHdAapHUHr
COHM 4 Ta, ynapuuHr MUknopuit HucOatw 9:3:3:1 Gynram. Arapna
RuAyparai axpasuIHK YCTMa-ycT XYHHnras WxkuTa MOHOAyparai
DKPANHUIHRHT  HaTHXach ae6 xapamanuraH GOynca, y Xonna
$enotrnnapuunr aiiwar wy 9:3:3;1 HUCOATMHW KYTHIN MYMKWH
6¥nazm: 3 A-:taa)x (3 B-: 1 bb}=9A-B- :3A-bb:3aaB-:1
aabb.

AHANOTMK XONaTHM AWAyparaii  HaTHWTHPMIWHMAT  MKKUHYK
ABIONMAA TeHOTHN G¥itnya Gynamuran aKpandIIMAa XaM Ky3aTHIH
MYMKuH: (LAA : 2Aa : laa) x (1BB : 2Bb ; 1bb)=1 AABB : 2AABb : |
gﬁbb: 2 A3BB :4 AaBb : 2_Aabb : 12aBB : 2 aaBb : 1aabb (desoran

Yhuva aropa CHHG XOCHN KHITYBYH Xap XHI FeHOTHIEK CHHGNap Gup
XU MM3UK Guan uuannran), :
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u_yurlu, JJIﬂlJl‘lﬂl‘ll MI’II\,LI.UP“V\ AALAHILIFN | &l abs Tair ] viua ) 18 =Rl

Xap xun YcHMAMK®ap, XalfiBOH/ap, MHKpOOPraHH3IMIZPIA Onug
GOpUNTaH TEHETHK WAMHY TAAKHKOT MULTAPHHHHT HaTxacH MeHgen,
Kawdy 5Tral UpCHINAHMLL KOHYHARPHHUHT YMYMOHONOIMK 3KaHI A uuy
tacavknamM. By wymocawusr tacmur# cudlatHpa  XalgoHnappy
IDufyparafi vaTHWTHPHIAarW Wpcniinabumra Jouwp OWp  mucoy
KenTHpatlIHK,

Kopamonnapnaa Kuswi XyHNM Ba (UOXRH CHIWpRAP KOPa XKyHin,
woxcH3 6yKa OHNaH YATHWTHRHIAK (6-pacM). Fy fa onHraH Xap ukky
HHHCAR GYI0KIa0 KOpa KyHiu B2 woxews G¥nrannap. Keltnuuammx F,
OpacHard FyHaxun sa Oykanap y3apo watmwtupunut Fa o4 ¢enotun
6¥itvua Kyfingari 4 Ta CHHQ OpraRU3MIapK aXpaTHILH !

Kopa *KYHIH Ba IIOXCH3; KOPA XYHJH Ba WOX/TH KOpamoJiiap;

KH3MA KYHAH Ba UIOXCHU3; KHINI KYHITH Ba LIOXITH KOPAMOSUIAp.

[Hywmaft xunub, xopamonnapiary Xap wkxana Oearn T¥aux
JOMHHAHTRWK XONaTHIa UpCUHNaHraHnuru cababnn, ynapunsr Fr pary
FeHOTHNHK Ba QEHOTHMHK axpandluiapH KKopHaa OagH 3TUIraH H¥xar
FoHMNMOHHMHT HKKWUHYA aBloAuAarura ¥xiuait paBHiuag Kedaan.

2. Bup fearn 6¥finua Tk, nkkunan Gearw 0¥ linva
TYIAKCH? JOMHHAHTIHK X0N3TAACH HPCHRAANHW

By Temaard wmpcwitnavdwra FYia  OenrHjapduMHr #Hpcuiina-
HUIIHIAH MUCON KentupaMu3. [ CHETUK TAXINA YUYH Y32 TEHETHK
koanekunscuuuur JI-73 pa J-12 ne6 aranrdd  vKKWTa H2OTER
NUHUANADY ONUMEAY. Ynap ukky kydr Dearnnapi GuslaH ¥3ap0o KeCKHH
dapknanaaunap. JI-73 JHHUA  YCHMTHKTAPHHHKT XOCHI LIOXiapH
YeKNaHMarad LIOXNaHWUm® (XoCHN woxp Gup Heuta OYruMIapAaH
HGopar), Gapt MIACTRHKACKHUUT WAKAY Nawkacwmon xupxunran. Ji-12
FHERACHHUHI XKOCWH LIOXAapH YEKNaHran (XOcHn wox GHITa GYFumaAat
Hbopar), Gapr MNACTHHKACKHUHET LIAKIM 3CA OJATAATHAEK AHKACHMOH
Gfimama Oapr. Xocun WoXmMapyHHHT THRTapH TYAHK, Gapr niacTHH-
KANApH WHAKNM 3C3 TYMHKCHZ JOMHHAHTIHK Kupagd. JI-73 nuAHA
DIOXNAHUVIE TRITH OYiinya AoMEHAHT roMosnrotamm (S8), JI-12 sueus
303 — PENECCHB TOMO3NTOTANH (Ss). Bapr niacTWHKacMHRHT AW
Gyitrya J1-73 nueua gomumanT romozarotanw (00), N-12 munms
PEUSCCHB FOMO3HIOTANM (0,0;) (MTOBA — 7-pacM). Xap HKKH Xyt GenrH
GyHMYA 0Ta-ONR NHHUANAPUHMNHT TEHOTMTfapM Kyiwgarmua: JI-73
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ssO0, : 71-12 nuHuA — 55001 By nuHusnapar Yaapo varnul-
nuﬂ“sma" onmuHrad Fi Ayparalinapr#HT  FEHOTATIH SsOy0,. Cenornny
Hpd gumaral LIOXIAHWIITH, NamkacuMoH Gymwuraw Gapr. F,

ca M;f::‘?“’p“"" y3-yaura varnidTHpAnu® ommurad ¥, pyparafi
E:Mnuxﬂapﬂﬂa xap MKk Oenru Oyiimua Kyfnzaruuwa axpandi
Ky3aTWraH.
" TeqoTMnHK cuHGIIAp DeHoTrAnK cutdaap
T enornn | Takpopnanuut | Genotunnk | Dexorun HucGar
Ne COHH pajuxan
7. | SS00, 1 YEKIIAHMATAH
_— XOCHIT IHOX, 3
2. 18500 2 5-0,0, MAaHXaCHMOH
KHpKHIran
Oapr
1, | 8800 2 qeKnaHMaran
4. {850y 4 XOCHN WWOX, 6
3-O0 TAHXACHMOR
OYnuHran dapr
5. [ SSoim 1 YeKTaHMaras
$-00; XOCHR IHOX, 3
6. | S5 010 2 PaHMacHMOoH
O6¥nuama Gapr
YeKIaHraH
7. }ssO0, i XOCHI LIOX, )
NawKacHMOH
500, KHUPKHITZH
— Capr
UEKITAHTaH
8. [ 55Oy 2 XOCHA LIOX, 2
ssOho, MaHXaCHMOH
— BYnuuran Gapr
9 uYeKNanraH
- | 3801y I 5500 XOCHJL LIOX, 1
! MAHAACHMOH
LHKL 6¥nviuma Gapr

aCKema TaXMWMH wyHH kypcataguku, F» YeuMnuknapupa Xyamm
THary kabu rexoTunmx cundyrap coru 9 ta. deHoTHNMK CHHDAD
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couu 3ca 4 Ta sMac, 0anku 6 Ta 6¥nran. YnapHuer MAKIopHi Huct
3:6:3:1:2:1. Arap F» aaru ¢eHOTHNHK aXpanHILWHA Xap HKKH
Genru 6yfiuva afpHM-alipuM Taxaun KHIMHCA, ¥ Xonga Fo pa x¢
HIDXNAPUHHRT THUTLIApN Bifiuda apandiiHAHT MUKROPHA HRCOaTI
Ta HerianMaral XocHn Wwoxd: 4 Ta yeknaurad xocun woxu (3:1);
MIACTRHKACHANAD Wakan OViiHda axpaTiWHHHT MHKIOPHH HHcOa
Ta NAMKaCHMOH KHPKuTran 6apr ; 8 Ta nanxackmox Oynuurax Gap
T MaHxkacHmMoH GY¥nunmMa Gapr (1:2:1) HucbaTtaa 6¥araH.

3, Xap uken xy@T benra G¥ituta TYankens
AOMAHAHTIUK X0NaTA2 Hpewifaanuu

By tunnary wpcHiinanduira JORp F¥3a FeHETHK KOMASKUUICHE
WKKHTa TOMO3WIOTATH M30TeH JIMHHWACHHH ¥33apo YarHITHpHW
OJIMHTAH ZyparaltnapHHHT TAXTHNKHKE KeITHPaMI3,

Owa opranuam  chdatiaa Gapr nnacTHHKAacK NBHKACH
gapkinras (0:0)) Ba Youmnux panra adrouuan (RpRp) G¥nran
JAMHUACH, 0T OPraHn3M cndarria 3ca Oapr MIacTHHKACH MaHkacK
6¥nuHmMa (0 0) Ba YeHMAUK panry swina (rprp) C¥nran JI-16 neay
onuaau. JI-3 nuuus xap ukkana 6enru G¥iHua JOMHHAHT FOMO3ZHIOT
(O.ORpRp), J1-16 NHHKMA 3ca pEUSCCHB FOMO3UIOTaNH {O,0rprp) 6
(unoea ~ 8-pacm).

By nunusnapum zapo uatwuTupnS omuurar Fy gyparaiinapu
MIACTHHKACHHUHT WaknH OV¥itHua opandk - naHxacUMOH G3aM:
Gapr waknura, YouMnuk panrn O¥iinda XaM opanuk pariTa
Gynrasnap. buHoOapuH, yfaapaa xap wukkana skydgr Oenrn OYH
TYNMKCH3 DOMBHAHTIAK XORACACH Ky3aTHnamu. F, YcuMUHKIapHF
retiotinn - O,oRprp

F1 ¥onmnuknapuusy ¥3-Ysura 4aTMWITHPWIN HaTHKACHAA OAUE
F; nyparaiinapuga xap ukkana Oenry OYfuda kyduaardua axpal
Ky3aTdnras.
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$-pacm. Kopamonnapna awayparati uatvuTHpHIDAATYE HPCHENAHMIE,
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Ne] Teporan | Takpopranuw derotHn HucBar |
COHH |
Gapr MIacTHHKAcH T
1. 10O ORpRp 1 NaHKaCUMOR KAPKAITaH, r |

Fanri auTounaH Jl
_ Dapr NRACTHHKACK
2. ' OORprp 2 BAMKECUMOR KMPKUATaY, 2 J

PRUCW OPANHK
Gapr nnacTrHkacu
3. {0,0yrprp ! HaHKACHMOH KHPKHIraH, |

PaHTH ANIHN
_ Gapr nracTHHKACH
4. |OoRpRp faHKacuMOH GYIyHraH, 2
| paHTH ayTOnNaH
fapr naacTRRKacK
5. | OoRprp 4 H&HKACHMOH DY nHran, 4
_paRiH DPAnHK
Gapr nAacTHHKaCH
6. | Oorprp 2 naHKacHMon Gy nuaran, 2
PaKi RS
Bapr pracTuHKacH
7. |ooRpRp i naHXacHMOH By IHHMa, 1
PAHTH BHTOAR
Sapr waacTHHKAcH
8. { oo Rprp 2 TAHMACHMOH Sy ITHrMa, 2

PAHCUH OPANHK
Sapr nnacTuHRKacH
9. 1 0,0rprp 1 naKacumor Ginumma, {
PARCH AMA

38

Cxema Taxnunvra k¥pa, F» pgara remoruaus B2 (QEROTHNHK
cURGNAPHHHT CORH OWPp XHNI, #LHH 9 Ta, YAAPHWHT MHKZODWH
nuclarnapt xaM Oup xwun 1:2:0:2:4:2:1:2:1 ra renr, yynxu F, gars
DOMWHGHT TOMOIUrOTAM YoUMAMKNAp  Y3uHuMr dedotdny Cunat
reTeposHroTani YoUuMAHKNApAAH BKPANUG TYpaaH,

Arap F; nary ¢QeHOTHIMK akpanWirHu Xap Hkxyd Kypr Genru
G¥iiuua aftpam-alipaM  Taxymn aTunca, y xonna Fy fa Gapr npactiH-
KRCUEHHT HIAKNH B¥fiNya awpalHWHUHr MUKLOpHH HucOatit 4 12
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H KkapkHmraH: 8 rta mamkacHMOoH O¥nmuran: 4 Ta

acHMO
“a:::aCHMDH gyaunma (1:2:1); $eummnk pasry G¥itnya akpanwmsuer
na HiacGaTH 4 Ta BHTOUNAH paHrnu: 8 Ta opanHk paurau : 4 ta

MHKACPHH

quunent panriv (1 :2:1) HHcOaTAa ¥ nraHIMIMHK K¥paMia.

4. Quayparaii1apaa aRpaTKIRHHE CTATHCTHK XapaKTepn

BHpHHYH  aBIOX (Fy) nyparaft $CHMIHKMApHHH  ¥a-Yanmra
waTHIITHPULI HaTHXacK/1a onudra F; ayparaitnapunu ren&ruk Taxmun
xunHws Tydannn  OHHraH (aKTHK JaTRANAPHUHT HA3APWI KYTHIMaH
connapra KaHuamuk Moc €KH MOC KeTMacTHriHH Daxonaw yuyyH gapk-
MAHHWHHHT  KUAMATUHA  GHMKRA  N03uM Oymaan. @aprnaHumIH
cTaTHCTHK  Gaxonall  YY9yH ¥ (XH-KBagpaT) CTATHCTHK MeETOAH
kynnarunaan. By meroa épraMuna Kylinnaruya nw onwl Gopunanu.

Jlactna® oMHHCAH (AKTHK COHNAP acocHaa AKPANHULE KeTHIIHAA
xocun Gymanuran cuHdaap GPHinua wkazsan Tysunamm. Cynrpa
MarepHan XaMHHH  TAWKWIT 3TyRuM Oapda cHHQIAPHRHT (akThk
COHAAPHHUHT HHUFHHAMCHNZH doiigananul aKpanHWHHHE 3XTHMOI
kythnrau (3:1; [:1; 9:3:3:1) nucBarnapura mysodmk xap OMp cuugHiET
Hazapull kyTunran coru () XHcobrmab unwHnaaw. Kedint sca xap oup
ciAd yduyH ONWHraH (AKTUK COHAAPHMHT Ha3apHil KyTWiagtran
counapan tapku (d) Tonunaav. Xap Gup cund dapkuHH XypcaTysuw
counap ksaspatra kytapunaar (d°) Ba Xocwn GYRraH COH Xap 6up cund
YU4YH Hazapuil KyTHIagTTaH CoOBTa  OVnunamu (dzfq). Xap Oup
bYmunmanau onuBran KulimMatiap Buruans, xz KHITMET aHRKIaHARH,

Buau aca, GeBOCUTA Y METOAMHMHC TATOHKMra JOMp MHCONra
Yramus.  Mononyparait YATHIITHPMIE  maTHkKackHAa onhuvrad
AYPAradnap ampanHHUHRC TAXAKNK SHNaH GOFTHK CTATUCTHKA YCTHAR
TYXTanamns.

Fysa yeummuruga Yeumamcuunr tyx iuaun (awtouman) parn
AR PARTIH YCHMNHKAGPH YCTHAZH TYNHKCH3 ZOMHHAHTIHK KHIaAH.
Fyserun - petieccun romostroramu  sumun paurnu JI-47 nunuscn
z:l:::ﬁ::napu AOMHH2HT  TOMOIMrOTamM  KHM3MN  paurod  JI-3
I HUHT YyCHMIMxaapn Gunag varnmrupunan. OnuHran GupuHaH

S B;Daraﬁ YCHMAHKIAPUHHHE Sapuaci OpanMK paHTTa 3ra GYNran.
Ta an-r:) . :::l?nmapn ¥3-y3ura yatuurrnpunat nxkunun asnopna 709
paRTI, S‘(cnunil:;"n) paurnu, 1488 ta opanuk panrau Ba 720 ta AWHA

ap ONMMHIM. Bommawrnu otTa-oHAa YCHMARKNAPHHHHT
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panr G¥iinua renoTunnap AHNKRaHub, Fp narm axpanui L Mer
épaaMulia TeXIIHpHITARW.,

Tenmnvknapivur autoudau paurn Rp reuy Sunau, Kuus pe

aca — rp Gunad Genrunanub, OTa-oHa TEHOTHITNAPH #3MTARH.

Fi

F;

Q fumn paHr
J1-47

rprp
p

Q opanKy paur
Rprp

Rp , 1
KH34N panT
RpRp
i

OpanuK
paHr

Rprp

OPATHE pPaHT

Rptp
2

& aHTOLHAH panHr

JI-3

RpRp
Rp

& opamax pawr

ALXHIT PAHT

rprp
i

Xocun 6Ynran genorHmHK cHHpnapHrur nucGaru 1:2:1 ra reur. F
ONUHTAR JaNUIAPHR ¥~ MeTOAH €pnamuia TEKLIHpaMHs.

[ Marepuan Kpaun Opanuk panrnu | S pauror | YouMaHks
paurnd VCHMANHK YCRMANK COHM
YeHMIHK
Onuaran 709 1488 720 2917
paKTHY cONt
Hazapwii
KYTHIran cou 729,25 1458,5 729,25 2917
{q) Ll:2:t
HucOaTaa
dapk (d) -20,25 285 -9,25 D
& 410,0625 870.25 85,5625
dlq 0.5623 0.5967 01173
1 =Yd/q 1,2763
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s, ° KHAMATH SXTHMONIUK RYKTaH Hasaphiad Gaxonauansu.
¢ yuyH MaXcyc ®rmep xaapandian dolinanannnain (I-xansan).
Byamt © Gyitiua onMRral GAKTHK COMHANT Wa3aphil KyTHAran COnra
KHRAM ur aXTuMOIARrd (P} BR aHHKA3IL YuYH aBBANC IPKHHNRK

HHH
Mocﬂ;;c“ rOMMBanH.  JPKWHIMK [AapakacH COHM XaMMa BaKTY
papa . Ky3aTHATaH (eHOTUNMK CHHIap COMMRAH GUTTAra kaM
axpanuls

c
gynann. Arapia denoTunmk cuHdnap OHHHR «rq» Aeb GenmJ:iacax, y
g APKHHANK DApAKACHHHUHT COHH R = n- ra TeHr O¥mamw.

:,?:fonumﬁ?oﬂﬂ $heHOTHNINK CHH(AADHUKRT COMM 3 ra TeHr, SeHA 177=3.
i
eptax, SPRRHIHK 12PAKACHHHHT COHY n'= n-1=3-1=2, soup n'=2.
.4

duiep KAIBUMHEREE UKKHHYH KaTOpALaH ¥ Kuftmatura Moc
KemyBuH IXTHMOAIHK COHHHA annknaiimMas. XKaasan AanunNapHHRHLT
Kk§pcaTHmiYa P puur kufimate 0,80 - 0,50 opacupa ETvmunm
aHnknafisns., By onuHrad dakTik mamunnap MOMORYparal uaTHim-
TUPHIBHUHE TYIMKCN3 AOMHRAHTIUK XONaTH/a F, na nasapuii kyrunran
COHNapra MOC 3KAHITHTHN XYpcaTanm.
[Lyny XaM Kalij 3THIE KePakKH, CTaTHCTHKAZa P HHHr KAMaTH
0,05 zan kaM Oynca, Taxprbana ofiMHran Coxmap Hasapii KyTHiAraH
coHRapra TYrpi KenMaran S¥naan. Axcurua, P anrr xuhMati 0,05 nak
Kauwannk katra 6¥nca, Takpubana ONHHIaH COHRAp Ha3apHit KyTHATaH
COHNapra WyH9IanuK axus 6¥nann.

IPKHHIHKHHHET TYPOUW Aapakanapuia xz HEBC KREMATAApH

1 -acadean

3pKHH-~ Ixramonnnx (P)
JHK hapa-
®aon oy | 099 085 ) DX 020 D05 .04
Pl 0,000157 | 0,0393 | 0.0642 | 0455 | 1,642 | 3841 | 6,635

2 0.10} | 0,103 | 0446 | 1386 | 3,219 | 5991 | 9210

3 015 | 0352 | 1,005 | 2366 | 4642 | 7815 | 11,341
L___f____L 0297 0,741 | 1,649 | 3357 | 5980 | 94838 | 13,277
____{____ 0.554 1145 2343 | 4351 | 7.289 | 11,070 | 15086
i ____f___ 0,872 1,635 | 3,070 | 5348 | 8.5358 | 12,3592 | 16,812
____7____ 1.239 | 2,167 | 3,822 | 6,346 | 9,803 | 14,067 | 18475 |
_,.__9‘_3___ 1646 ) 2733 | 3,584 | 7,344 | 13,030 | 15,307 | 20,000
hﬁ?f% 3325 | 5380 | 8,343 | 12.242 | 16,919 | 21,666
L~ ] 4938 | 3,940 | 6,179 ) 9342 | 13442 | 18,307 | 23,209
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5. Moauayparaf yaTHMWTHPHIN

YaTHIWITAPUOE YHYH QMHCaH QTa-0Ha opranmamiiapy Y1 Ba ¥YHhan
optK KydT Gearumapu Ounan dapk Kuica, OyHmait JaTHIITEPH
noaHayparal waTHwTHpH peiinnagu. brz yu xydr GefrMcH Ounay
thapknasyBul  OpraHM3MnapHn  ¥3apo  daTHWTHpHusgalt ONHHray
Byparafifflapia SefrunapHHer npcninanHwy g k¥pud yramus.

Byrno#t youmnuruna GomoKHWHr KunTanokcus OymAlNRIM (C)
KMITAaHOKNH (€} YCTHAAH, GOWOKHHHT KH3HA paurfa 6¥nHLmM (D) ok
Oyniwn (d) yernaan, S¥Hvnnnr yayn 6ynumn (K) kanra O¥nuwan (k)
YCTHIAH TYMHK JOMUHAHTIMK KHITALR.

KuAaTanoKcH3, KH3HN GOWOKNH Ba yayH OVHmH roMO3HTOTamn
Oyraoft HaBH KWITaHOKIK, OK OJWOKNM B2 kanra Gyia¥ PeEUcCCHs
roMosuroTanu Golka GMp Hap OWMaH yatHwTHpHand F, Ayparainapu
onKuan. Fy nyparail YCUMMHKTApHHHHT XaMMAacH KHUITaHOKCH3, KH3Un
Gowoxny Ba ysyH Oyinu 6ynran. F| Jcumnuxknapupan YPYF AHFUHE
OnRMENG  MKKWHUM  JMAM  SKANrAHGA, ynappan  ywvl  YMkKan
YeumnuknapHurr 27  KHCMH KMATAHOKCH3, KM3ma OoliokNM Ba y3yH
6Vinu; 9 KHCMH KHNTAHOKCHZ, KH3MN BOWoOKIM Ba kanfa O¥inum; §
KHCMU  KHJITGHOKCH3, OK OOWOKIH Ba y3yH O%im; 9 XKHemn
KHNTAHOKM, KH3HD BOLWOKIK B2 y3yH G¥itnu; 3 xHeMu KUTAHOKCHE, OK
SoloKy Ba kanra GYANM; 3 KUCMHM KHITAHOKTH, Kuann OOWOKIH Ba
KanTa GYHAM; 3 KHMCMH KMATAaHOKIHM, ok Gomoknn pa yayH G¥Hnu; |
KUCMH KHJITAHOK/IH, OK Golmoknu Ba kanra Oyitnu 6ynraH.

Qra-oua, Fy a0 Fy JouMrderapaauer cenauaomu axusaaimmg.

Q KHIITAHOKCH3, KH3HN & kunranoxnm, ox OOWOKAK,

p Oowokm, y3yn 6¥inu xanra Oyt
CCDDKK X ccddkk
g CDK cdk
F; CeDdKk
KANTaHOKCH3, KU3KA OOLUOKNH, Y3VH GV
@ KHNTAHOKCHI, KUA3HN & KHATaHoKCH3, KH3HN
Gouroxm, y3yH O¥itan BOIWOKAN, y3YH OFHIH

P
CcDdKk X CeDdKk
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[pureTePOINroTant F| ayparajinapy cakkHi XdR TaMmera XocHun

KHAAH:
YTaMK3:
2) CDK 3)
n o8 CDK
CdK CdK
DK Cdk
cDk cDk
cdK cdK K
cdk cdk

raMeTa XOCRT OYINIMHINT y4 XU &3nnu #¥nmun kypcatntd

/\k K/\k K/'\k /\

F, opraHM3MRap XOCHN XHaaguran 8 Xun rameranap ¥iapo

kumain, Fa 12 64 XUl 3HroTa XocHn Kunanm.

F, Tpuayparaiilapiia TeHOTHIMK Ba (EHOTHNHK AKPARRIIHMHF

KYpHRUILH KyHWRarnya:
TedHorinuk cHHbnap QeHOTHORK CHHNAP
IenorHn Takpop- | PeHOTHNHK deHoTHR Huctat
Ne Aanpm pagukan
COHH
CCDDKK 1
CCDDKk 2
CCDdKK 2 KRITAHOKCHE,
CcDDKK 2 eI KM311
CcDKK 4 cDK BomoKknm, 27
CcDDKk 4 y3yH O¥itnu
CCLIKk 4
| | CcDdKk 8
%%%gt?fk ] KHIITZHOKCH3,
| CC-dkk 2 Ku3n.
|| CcDDKk 2 CDrkk GowoxmH, 9
| CeDdkk 4 xanra Gyiinu
|| CCddKK 1
| [ CCddKk 2 KHITAHOKCH3,
] -Q.CQ_@KK 5 C-ddK- oK OOLIOKIH, 9
| CeddKK 2 y3yu Gy
— 1 ccDDKK 1 ccD-K- KHJITAHOKIH, 9
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! ccDdKK | 2 BOLIOKMN,

[ ceDdKk 4 yayH G¥iinu
CCddkk | KHATAHOKCH3,
Ceddkk 2 C-ddkk oK SowoKay,

' kanrta 6yinn
ccDDkk 1 KMATAHOKMH,
ccDdkk 2 ceD-kk . KU3HA 3

OUIOKTH,

. KaJiTa Oyiinu
ccddKK 1 KHITaHOKJIH,
ceddKk 2 ccddK- OK Gowokm,

y2yu O¥iinu
KHIATAHOKITH,

27. | ceddkk 1 ccddkk OK GOIOKIH, 1
kanTa G¥itnn |

By Muconga xap ydana Genrn Oyiidua TYIHK JOMMHIHTIHK
XoancacH KysaTunaad. WKKHHYH aBrofda CakKH3Ta PEHOTHNHK CHHG-
nap ry3atinut, yrapuHHr MMKIOpHIt wpucOaTnapw — 27:9:9:9:3:3:3:0 ra
TeHr. Hkwwuyn apnopga 27 Ta TeHOTHNHK cuHmap Xocun OYuHG,
YAAPHUAT MUKADPAT HucOaTTapy
1:2:2:2:4:4:4:8:1:2:2:4:1:2;2:4:1:2:2:4:1:2:1:2:1:2:1 ra TeHr.

6. Mengenh ROHYHRAPHHUHT UHTOIONHK ACOCHADH

MeHneaHuHr HpcyiinaHuLl KoRYHIapn, Wpeuil daktop (omumr)rap
B3 YNapHHHr ¢aonuaT Xakunard QUKpPIapH XaMAa YHHHC rameranap
coduiHru runorezacH ¢aHda XpOMOCOMANap Ba YNMapHUHI (aomuATH
XAKMAATH TYIUVEYA Xalth THAMK MakARaHMaraH JaBpa Apatiagy.

Xyxafipa xakugarn Ononoruk dar O¥nAMUID RHTONGrHAHHHT
HOTYKNapH HaTHMACHAA Xap KaHCH Opra{usM TYPH Myaiisd, TypryH
COHAarkH XpoMocoMmanap- HHFUHIWCH (KAPWOTHO) ra 3ra IKaHIMMH,
xpomocoManap xydr Xonataa OYRUmWCrH aHuKRaHAW. Xap Kalict
AY(PT XpoMocOManap TOMOJIOTHK XpeMocoManap, Xap Xun Xyd
xpomocomanapui Gup-Oupira HucbaTan Horomonorwk (romoiori
Gyamaran) xpomocoManap neG arananurad OymurmH. Xyxa#psz:
AapHuEr MuTo3 pa meliod WYnu Ounad OYnuHumv, raMmeranap B2
auroTanapHunr xocun 6¥nuiun pa Gy xapadunapaoa xpomMocomanapiHir
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cawp omunan. By xamduEtnap Mennens KomyHmapHanRf

H
xonaT K ACOCH BYnHO XU3MAT KA.

u"TOj'[(Jr“
6.1. Menaens [ Ba Il KOHYHIAPHHART KHTONOTHK ACOCTAPK

Menaens Xt xymaﬁpanapﬂuiir MHTO3 Ba MeHo3 6}"11111—!“1111‘1
md KuHHMaras JaRpaa NyparaiapHMHEr HKKWHYM Ba  KeituHrd
::noﬂﬂapnnam XOTATHHH V3WHHHT KOKOpHIAA Kallg 3TMAraH raMeranap
codAATie runovesack Onnan T¥rpm  vywyntupub Gepan. Muro3
SyAMHID oUMAraRAaH cyHr MeHpensuHr rameranap  codmmurd
rHIOTE3aCH HIMHI KHUXaTdaH TYepunury ucbortaauan, By KowyHusT
cameranap codumry TunoTesacH G¥iinya NOMHWHAHT Ba petieccns upcuif
OMHIINAP (reHnap) HWHT raMeTanapra TapkanuilH Ounan  melfo?
GYnHHULLAA FOMONOMHK XpPUMOCOMAaNaPHHHT rameranapra T’apxannmri
sapaguiapnaa yHFyHIAK Sopnuruaa Hamodn O¥nanu. By yiryHiukait
KYRMARCHYA HIOXTAL MYMKITH.

Tana Xy»alipalapuHHHr reHOTHIIM TapKMGHIarn reHnap Xyt
#y@T O¥ANHS, ynap anael rednap neiiunagn. Annen reunap roMonoriyk
xroMocoManapHuHr GHp XN oKycnapiia oAnawraH 6ynaau.

Tawa  Xyikaiipanapuiard  KapHOTHO  TapkuGura  kupysad
XpoMOCOMANap XaM Ky(PT-ky(T GYAUG roMonornk xpomMocomanap sed
wpaninagi. Tawa xykalipacnaary xydrT amnen rewiap xuscud
Xyxahpanapra anoxuaa xonataa yraau. Tada xywxalipanapugarn wydy
FOMOMOruK xpomocoManap xaM Melios 6¥nuHHI Hamwkacuaa xocnd
Oynapuran rameranapra anoxuaa yramn., OHalMK Ba oTanuk wuHCHH
R HRENPARAPA KFINNWO, IRTOTA XOCAN KWANNTARAA, annen Tenaapwanl’
B4 TOMONOIUK XPOMOCOMaNapHUHT Ay PTINrY ThKnadaad. by xonynnaf
UnoBagaru 9-pacMpma aKc ITTHpUAraH. YHra 3btiGop Gepcanru?
HYXTHUHE  KM3MI TyAAM FeHOTWREM «AA»  Tap3naa, TOMOTNOrHK
XPOMOCOManapi Kopa patrma kypcatnaran. OK TyNaM HYXaTHUHS
reuommi 3C4 «aa» XORATHAA, TOMONOTHK XPpOMOCOMAaNapu 3c¢a oKX
5:;*;1;1&; UCITHNaHrad. OTa-oHa FaMeTanapHHWHT  KYWHAWWH Hati”
wyxar ;m:ﬁﬂiﬂn Gynran awrorara, seuy F, Ayparafiura xnsan rynm
Hastacana Fa'l OK Tymnu nyxa'r‘z_ian OurTanaH xpomocoma YTanu-
xPDMO(.‘o;gﬁg Yeumniiknapuga Surra Kopa Ba OuTra OK padrnd

A H&ﬂii.\.fuuur FEHOTUIH 3Ca «Aay X01HNa O nanu.

XpOM Og:s:mfi ﬁy‘;’h‘”"“ﬂﬂpﬂ y3-yaura MATHIUTHPHACR, F; a4
S 1Y F? H‘i_a axpanuum xyMunardsa oyaamn: /4 kues
4PRa OHp kydTnaH Kopa pasrnm XpoMocoma, /4 wueM

ki
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Yeumnuknapra Gurp XKy THAH OK paHTNH XPOMOCOMA Ba KONTAH 2/4
KHCM JcHMTAKTapAa 3¢a OUTTaNaH Kopa paHrin sa SUTTagan oK PaHray
xpomocoma O¥naan. Wpcuil oMunnap 6¥ivya, warapu afitunraniinex F,
Ra axpamuml | AA: 2Aa:1aa xomaruga G¥ragn.

Kalin stunraw ganunnapry Mewgens kawgp stran [ Ba ]
HpcHitnasuil KOHYHIAPHHHUHT UWTOROTHK acocH Ael xalyn KMl
MyMkHnE. Yynku, Gy panunnap, reHiap xpomocoManapga koitnawran,
JderaH QHKPHH ONAMHIA CYpULT HMKOHIHH Gepanu.

6.2. Mengenn {I] KOHYWHHHMT UHTOJOIAK ACOCAAPH

Huayparai  yaTHWITHPUIIRATH vpcuiinanwii sa  Mesaenunm
YYHHYUH KOHYHMHHHI aCOCHAR 3ca MKKH Xydr annen 6ynmaran reHnag
(A-a, B-b) daonuat™y ETrraHnHrn  Ganad  WKOpHAA TAHHLUOHK
Hutororus dani 10TYKIapUAWHT KYpPCaTHIIAYA, OpFrafnwIMNapHuH
JHONOMA  X0NaTAArd  KAPHOTHITH  MaBiyM, TYPFYH  COHOart
XpomocoManapaal noopaTt OVIHG, ynapHUHT Xap Kaicuck Oup wyér
FbHA TOMODNOTHK Xonataa Oynagu (unosa — 10-pacw). Mefios *apagny
opKany Xocua GYRYsuH raMeTanapra Xap Kaficd wy(pr XpoMocoMan s
haxar OuTrack yragu. HaTwkaga, rameranapiard XpoMoCOMaTapHHHI
TARAOW] COBMN TaHa XNyXaitparapnarura nucOatan HUKKH XHCCA Kaw
Cynanu. By xapaduja romonoruk O¥nmaran >kydT xpomocoManap
MYCTAKHA, OGup-Oupara Oornuk  G¥nMarad  xompga TakcUMNaHub
rametanapra yragu. Makpo pa muxporametanapuuHr Kymanub, Sun
YPYFAaHHO 3HTMOTE XOCHN KHITHI kKapagHMAa AHa XPOMOCOMaNIAPHHHI
#wydTaMrd TUKIAHAAK, XPOMOCOMAnap COHWM AHA DUANOWD XOAaTHC:
KENZAM.

Pacmaa ora-oMa  OpraHusMiaapHuHC  (akaT  MKK®  KY4)
HOTOMOMOTHK XPOMOCOMANAPH CXEMATUK Tap3aa axc atrrupunraH. Ow:
OPrafUIMAHIHT SHPUHYA KYPT roMONOTHK XpOMOCOMACH Kopa TadKu:
WaKNHAa, UKKUHYM Ky()T TOMONOrMK XpPOMOCOMANApH Kopa JOup:
waxnuga Oenrunawrad. Ynap Oup-Oupura HHcOaTaH HOTOMOROTHE
xpomocoMmanap fAef atanagu, Ora opranusmaz Dy XpomocOomanaf
wydTH oK panraa Gepunran. YeAa Xam OupHHun Xydr roMomorus
XpoMocoMa Ta€xua WAKIa, HKKHHYKM AydT 3¢a flonpa waknHiaawp
Ynap xam ¥3apo HOrOMOIIOTHK XpOMOCOMANTap XHcoOTaHagH.

F, nRyparafirapuia rameranap Xocn OYnvmaa wkku kyd?
apnennap TYPT XHA KOMOBHHALMA Gepunid MyMKkHH. Mawnymkn, Ouf
FeHHMHT aJUTelnap XOMMO XAp XW rametanapra Tylagmaap. . but
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FeHHBHT  &KPaIAIIH Gomka Ky(pT TeHNAPHHHHT TapKANHIDKCA
T

MK KUTIMATLIH,

Arapga Mefiosla A renu xoftnamraH xpomocoma Gurra Kyrra
anraH  B¥aca, atiear Wy KyTOra, #uHM Wy ramerara B resu

HyH aWraH XpoMocoMa XaM, b redn O¥nran xpoMocoma Xam TYRIHILH

THCRH

xcoiﬂ;“”_ EuHoBapdH, Gip Xan IXTUMORNHK Guaan A rewn B xamzma b
:L)’H“;apn Gunan  OuTTa rameraza O¥nuiun  MyMKHH. Xap MKKH

XOIWCAHHHT axtumonnury Tenr, Ly cababmu A, B rennapu S5¥aran
raweranap Hedra 6¥aca, A, b renmapu O¥nraH ramertanap JCOHH XaM

qua Gynaan. Xyanu uly Hapca @ reHura XaMm TaaulyKIHaup, AxHH a,
B rennapara ara HynraH ramMeranap cOHH a, b rewnapwra sra Gynran
rameranap COHWra TeHr. Harmxaga wefiospa XpoMoCOManapHWHT
MyCTaKHI TaKCHMIaHuWLi tydaiind F, ayparaliu — A/fa B//b Tenr
conparu TYpt Xun: AB, Ab, aB, ab rameranapnu Gepaan,

F, Dyparaiinapuuyu ¥3-¥3nra vatnrrupunn® onunran Fr aa ota pa
owa opraHmsMnapna xocwit Gynaadran Oy TYPT Xun rameramap 16
BApHAWTAA  YYPAILWG, ypyFrawnO, reHOTMAMK Ba  (EHOTUIHK
axpanvynapru Gepaau.

Ilfyupait kunud, Kaflg 3THATEH HKKHTE MyXim GRONOIHK wapaén,
ALHA  XpOMOCOMANAPHHHT Melios OFMRRWMMAaTA  XOonmartH Xampa
TeHAAPHHHI JAyparad asrofnapiAa TakcUMIaHHO wpculimaHWmiH
XAKUOArH KOHYHHAT UHTONOrns BAa FeHeTHKa dhaHnapH ToMoHnaaH GHp-
Bupira Dornuk GynMarad Xoana, TYPAR Baxkriapaa xawdg svanan. By
UKKN OHONOTMK daH ITYKNapHAN KHECKHH TaXnun Ba CHATE: KUIHIL
HATHAKACHAA HWPCHATHHHI XpOMOCOMAa HaBapHACHHHHT 4paTHAHUINETA
Kyiunran Gupuuuu Kanam GY¥nuG xHIMar Kunam.
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I 606. AJANEI BA HOAJUIEJA FEHAAP
BA YJAPHHHT ¥3APO TABCHPHIA BEATHJAPHAL
HPCHHJAAHHLIIH

Byugan osgumrn  GoGnapia OaBR 3THATAH  MaklyMotn
acocnaHu® WpcHit OMHN, AbHW CeR, YHHHD anien Ba HoanfeN THIL
Xakuzard pacrnabku gynékapawdn I'.MeHaens acocnarawNura O1
TRHUIOTAH D2OHK. Y ¥3u Apatrad aipuM KyQr anbrepHarHB (Ke
papknanyryn) Genrviiapuir TCHETUK TaxjIul KMIMI METORMIA
TaAKHKOTNapuza ¢oiinanaddd reretuka daHUHUHT Hapmo ITHAUC
acoc G¥nrad npcuiinanuu KouyHnaputu kawd atan. By kOHYHDa)|
KENWO YWKAANTal MPCUAT KOHYHHATIAPH KyliMAarunapaan ndopar:

* OpraHH3MJapHUHr Xap Kaicu Genrdcy adpusM upcuil oMu (
¢GAOTHATH HATHAKECH A HaMOEH OV naan;

* Xap KaiicH reH HKKM XHIT — JOMHHART Ba PELECCHBR a
Xonatuaa Gvnaau;

¢ OUTTA OenTHHMHr ANLTePHATHB XONATAZ pPUBQKIAHHI
TAbMWH STYBYM  reWjiap annen. rewnap ped aranagu. by ar
WYHHRCAEK, Gup red anmennapy ae6 XaM IOpHTHIAAK;

* UKKH B3 yHAQH OpTHK Xy(T DenrunapHuyr Hamogr 6ynmu
TABMHH 3TYAYH FeHNapHH HOAMNeN rewaap ned opiTHia SoIRaRI;

Menaesns annen remyap (Gup rew annennapn) yzapo TabCHP KH.
Xonatnz GaonuaT K¥pcaTHWHHUHT OHTTa KOHYHHSTHHM — T
JOMUHAHTIMK XpaucacHHy kawd >Tan. MewZens Hoanaen TeHRapl
daonuaTHRA XaMm GuTTa KOHYHUSTHH — YnapHHHr Gnp-Supura 601
GyamaraH xoina upcHiinaHuL XoAHCACKHHY KL F1aH.

KeltdHrH TafKUKoTNAp anhen Ba Hoannen rewfapHHHr ¥
TAbLCHPHHWHT MypakkaGnurHHy Ba XHIMA-X11 JKkaHa#ruHH HeboTna

1. Bup ren ansteTapAHAHAT ¥2ap0 TabenpHa
GenrnJapHMHT HPCHEAAHHIITH

XO3MPTH 3aMOH reneTHKa QaHuduuy Megdenb FpeivaH red
TaXTHR MeTopunu Typnv  Ouoforwk  ofwexTiapaa KympaHHs
HATIKACHAA ONHHIAH pamdniiapra acocnaund, Gup ren annennapnt
TaLCHp TG GacTHAT KYpCATHLMKNET THRNAPK-TYRHK NOMUHART
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cn3 (dana) JAOMHHZHTIAK, KOMOMVHAHTIAHK Ba KYn annennuk
MKanaP“ AHMKNAHAK. JHAW 2HA Wy TUINAPHHHT Xap Oupu Ouwnax
""g:: 1a-aNOXNAE TRHHIIMG YHKAMU3,
TYARK AGMHHMAHTIHE XojtaTH. Menaene Xap ©Oup reHHUHC
cueid OMHIHHET) HKEW XMI-HOMHHAHT Ba PEUCCCHB aJIeNUra ara
(Hp ArdHM B2 ynap TYNUK JOMHHABEINK XOnaThaa ¥3apo TALCHp
i aoruaT KYPCATHUITUTHHA H¥XaT YCHMITMIM TYNHHHHI PaHTH,
uyxaT J]EHHHHHF PRHCH BA WAKIMHHHC RpcHiinaHMWN MHCOMNapHia
arn0 Geprast.

Tyankeus (¥a3) JOMHHAWTAHMK XORATH OWTaH  1OKOpHAa
JOMOIWOMIYJT YCHMIHTH Ty DRHCHRWRC, Y3382 TOAZ DAHTHHIHT,
augany3nd TOBYKBAphia NaT PaHTHHEHI BPCHANAHAWH  MHCONNapHAa
KypuG yrraH 3uK,

KopomupanTiuk XojaThw. Ofamnapia Ky3aTHRanNradH KoH
rpyHANAPUHUAT HPCURAAHKILMHI TANKAK KHIKID HaTHXaCHaa annen
rednap ¥3apo TALCHDHHKAT KOZOMHHAHTAWK XONATH kauid ITHIIH.
OnaMnapoa AHWKN@Hrad  TYPT  THNRArM KOH  IPYNNanapuHrHr
upcuiinaHAWiER 6MTTa J renunnHr yata antesw - £, 1%, i€ Hasopar
KAMTUUIAHER B2 yAapHHHEr daonmaTHAa annen rewnap ¥3apo Tabou-
PUHEHT TYAMK AOMMHAHTIMK THRAMZAW TalIKAPW AHMK Kaulp 3THACaH
KOZOMMHAHTAKRK THNH XaM HAMOEH GYANLTHIA aHHKNAHAH.

TuG6uétna zapypuar G¥nran xonnapna Gemop onamra corFnom
0faM AOHOPHUHT XOHH KYWHAAMIIH MYXHM JaBonamt Tagbupu skaunvri
6r3ra Mavaym. bemophapra AcHOp KOHHHU KyilIgaH oiand SeMop
KOH FPynnacH Ba ACHOPD KOH TPYNNACHRWHC annen rexnapu Oyiinua
TEHOTHNH, anbaTra, aHUKAAHTaH OYnuiun kepak. AifpuM Xonmapaa KoH
Kyhunraunan cyur Byxyara kenran MyBaddakHATCHINHK EKM OFHp
acopatnapunnr ¢catabnapu 1901 iinnpa arctpuamik K Jlanamreinep sa
1903 ianna vex 51 Anckuiinap ToMoRuAaH aHrKNaG Geprnon. Yiap xap
XUl ONAMIGPHMHr KOHW apallalfaHia  KYT  XOMmapaa  3puTpo-
UNTRAPHWHT BUp-Gupura €NWWMW XOAWCACH — ACTJIOTHHAUHA pYit
Gepuina wrany K¥pcarud Geprwnaap. TagKWKOTHED IPHTPOLHTIAPHUHT
OKeun TtaGnatnu &nnmKok A pa B arTHOTHHOMCHNAP — AHTHIERAADIA
32 kaHIMrIuK kYpeatan. Onamnaphudr xap Gupuna Oy anTirennap
OnTranau, i xap mkwanacummnr Puprazukma yupawm, €ku Xxap
:;‘:{a:::nnnnr Dupranukaa yupamacidK  XoMaTiapH KY3aTHIHIH
MOIulam; Kon mnazmackpa wkkw Typaarm —w Ba § EMMUTHpYBHM

P — arrmoTRUMH yupaliin, Yiap anTHTenanap xeS aranamm.
P 6Mp onam xowkpa amTHTenamap OWITANAaH &KM Xap WKKATACH

aKaHl
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BMpranukna yupalltir¥, #XyA4 Xap WKKaNacMHMHr  OHpratmyn,
YUPAMACHHTY XaM MyMKUH. AHTHTeH A (B) pa aututena a (B) 64p xuy
HOMTHNAp Hel WPHTHNAIH. ATTNIOTHHAH o AHTHTEH A ra ara O¥nray
SPUTPOUHTIAPHY, ArTMIOTHHWH § 3¢ca B aHTHreHNH IPHTPOUMTAADHY
Oup-6upnra énumtepand (wnosa — 11-pacm). Iy caGaGav Xap Gup
OQAMHUHI KOHMJZ Xap XHI HOMIM ArmiOTHHOMEH B3 arrlOTHHay
Gynagu. By Ramunnapra 6MHO2H, ONaMAArH KOH rpynnanapd KyRnxary
reHOTHITaPTa 573 JKAHITHTH kygca'ruﬁ Gepunau.

~ O KOH rpynaa Tanm: 100

I1 — A kou rpynma Tum: [*1%, 1%

{11 - B xor rpymna tanu: 1P, 159

[V — AB kou rpymma tuma: 1415,

Opamnapna Maskyp TYpTTa KOH Tpynma TUIINapHHHHT NPCHit-
RAHWIMHH TaAKHK KHITHIL HAaTHXacHAa KyHHAard HMKKHTa KOHYRRAT
AHMKIAHOH *

1. 11 Ba [l Ko rpynnanrapdHUKET annen reHrapi (" pa IB) i rpynna
(peueccuB romosuroTa) aenn (i°)ra HAcGaTaH TYAHK NOMHHAHTIMK
KUNATM,

2. Il ga IlI Ko rpynnanapuHn HA3OpAT KWIyBUM JOMHHAHT anien
resnap (i*, 1) Swrta renotunga, st IV xon rpynnack (¥*1%) na
WaMaaHu6 Komca, y Xonga xomuwant [* Ba I® amnennmap ¥pracmaa
OOMMHAHTINK - PEUECCHBIIMK XONAT/HapH Kysatunmaiigu, Xap Oup

i ‘;‘E‘

12-pacM. KyZenapaa ®yH paHruHHHr HpCHANAHALIN.
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r anfen MycTakun daonndt kypcatné ukkanackt Guprannkia
Y KoH rpynnachin Genrunaitgunap. By xopuwcann Gup  rem

2DHHUHT KOJOMHHAKTIHK X0NaTh ned aranagn.
””el rpyTazatH OAaMaap KOHWRW Gapua Tpynnagard oaaMnapra
xut. 11 rpynnazgars opamnap konuny [l sa IV rpynmanaru
2aMRApPTa, Il rpynnanara ofaMnap kouvhu U1 sa 1V rpynna
aMnapira Kyinw MyMidH. IV rpynnanaru ogamnap daxar IV rpynna
,ﬂmnapnmmﬂa KoH Gepa onagrnap.

JuAd, Xap XUN KOH Tpynuaiapura ara GYnrad spkak Ba agnsunr

MYD! KypULIHAZH KaHA2H THOAArY KOH rpymnanapHry, 3ra 6yaran

,apsannnapnnﬂr TYFHITHLSY YCTREA TYXTA0 YTamus,

|. Arapiia OHAHHHT KOH rpynmacd 1, otanukn aca — ]I rpymnma
gnca, Gy ounasa kamgalf THNIM KOH Tpynnanapra 2ra G¥mrad
yap3aHRnap TyFHNAAH 7

[ pa [V xoH rpynnanapira sra 6¥nraH ogamnap Moc pasduia OO
a AB TeHOTHINApTA 9ra JKaHfurd mawmyM. I ma {ll rpynmagary
pamnap 3ca Moc paepwga AA sa AQ (I). BB sa BO ()
pgotHNnapra 3ra. MOxopwaard MHConia ona 1 rpynna Kouwea 3ra
yrraunnra tydaing ynuur rewotunu - QO 6¥naan. Ora N rpynna
oRra ora Synranaury cababnu AA Ba AO renorunnapiad dupura Ira
ymaury xepax. Ly cababan odnafa tyrunagnrad (ap3anitinapHHHr
OH FpYANANapHRN HKKH BapnanTAa K¥pub Yramus:

-(}MHHaH

yipi MYM

)P Q@ Irpynma & Nrpynna 6) P Q Irpyrma & 1l rpynna

10,0 X AA 00 x AO
[ Q A O A, O
F\ AO | AO 00
IT rpynna Il rpymma I rpynna

Arapaa ota KoH rpymmacu SYiuua AA renotunra sra 6ynca (1, a~
dRaT) ounana ¢axar Il Tpynma koura 3ra papzaHmnap TYFANAIM Ba
"ap OTaHMHr KoH rpynmacuca sra GyNagmiap. Arapaa oTa KOH
WnRacu Gyitnea AQ redoTHra 3ra f¥nca, oMnafa Xap HKKH OTa-
HEHUHT KoH rpynnacura sra Gynrau Gonanap Tyrunann (1, 6 - xonat).

2. Oua 1 kon rpynnara, ota aca IV xou rpynnara sra 0¥nran
Kiipaa:



a)Irpynna IV rpynna Ounana Il Ba 11} kon rpynnmanapura ara 6¥nray
P EE 00 x &d AB daprananap ryrunann. ©apiananap ora-oHa Koy
rpynnanapura sra 6¥nmaiaunap. bywaaii xonar-
g O AB nappa ¢apiasAnapHUHr KOHWHY oHara KyAnb
G¥nmaiian.
F, AO BO
1 rpynna 11T rpynna

3. Onasinr KoH rpynmiac [T, orarmnal aca— I rpyrma 6¥nras Takmipna:

a) ¢ 1l rpynna & Ml rpynma 6) Hrpymma & Witpymma

P AA  x BB AA X BO
g A B A B.O
F, AB AB AQ
IV rpynna - IV rpynna Il rpynna

B) @ Mrpynna & Il rpynma ) @ 1§ rpynna & Nrpynna

P A0 x BB A0 x BO
g AO B A0 B,0
F, AB BO AB A0 BO 00

IVrpynna Ilrpynna 1V rpynng; i1 rpynina; I rpynna; [ rpymna

Arapma owa AA redotunra, ora BB renomanra sra Oyncanap,
OHNafla TaMoMKna Gowrka rpynnagacu (IV) dapsananap tyrunaan (3, a -
xonat). OHa AA reHotunra, ota BO resoTnra 3ra G¥nraM Takanplia
OHa KoH rpynmnacura ¥xwaw {I1) Ba 0Ta-0Ha KOH rpynnanapHra yxuawm
OFnmaran (IV) rpynnanu gapsananap Xam TyFwlaam (3, 6 - xonat).
Arapna oua AQ reworunra, ota BB redotunra aca Gyncanap, ¥ xonna
omjaga oTaHRHT KoH rpynnacura Yxwamn (I11) ¢apzanmtap XaM
Tyrunaay (3, B- Xonart). Arapsia cHa Ba 01a AQ pa BO renoTHrmnapura
ara O¥ncanap 4 xsn KoH rpynnanu dapsananap Tyrunagu (3, r- Xonar).

4. Onanunr ko rpynnach 11, orauuku 3ca — I'V rpynna 6ynras
TEKANPEA:
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g) @ 11 Tpynna 3Wripynma 6)Q Hrpymna &1V rpymma
P AA X AB AQ x AB

g A A B A0 A.B
F, AA AB AA  AB AO BO

1l rpynna IV rpynna 11 rpynna; IV rpynna; Il rpynna; 111 rpynna

Ona KOH rpynnaci O¥ituya AA renotnnra sra 6¥nca, Tyrinaguran
apIanNap OT3-OHA KOH rpynnanapura sra Gynapunayf (4, a-xonar);
arapna oHa AQ reHoTHmMra Jra OYnca, y Xomga oOTa-OHa KOW
rpynnanapuiaH TaLKapH Gouika tangara — Ul rpynnanw $apsananap
xam Tyrraaau (4, 6 - xonar).

Ulyupaft xuauG, oTa-oHanaph Xap XWl KOH Fpynumanapura ora
Gynran ounana Tyrunanuras gapsasanap GMp TOMOHAAH OT2-OHA KOH
rpynnianapra sra Gyncanap, HKKHHYH TOMOBZAH 3ca, YNApHUHT KOH
TPYNIANAPATA 372 GYNIMacAuKnapt XaM MyMKHH.

K¥n aaneanuk xoaweach. Youmnux, xaiieos Ba onamnapaa 6up
PeHHUH aniennapy HKKHTaJaH XaMm opTrk o¥nuwy MyMmkuH. By xonar
K¥n AaNJeNIRK Xoancacu el roputunand. ByHra mucon kuimb Ky&n
10TAApMAA KYH PAHTHHWHT HPCHAN2AHHWHHK K¥pcaTuml MyMKHA (12-
pacM). Epsoitn KyBuamapra XoC XYH paHrHHH TaoMuH >TypaH C
FEHHHUAT TYpTTa anneny - C, ¢ " c*masxyn. Bynap ky&unapaa xys
PaHCHHHHE Xap Xun OYAHIIKRIHEY TaLMURTalnR.

Kyénaapma ansOWHW3M (KYHTapH OK, ky3mapH KH3UA) HopMan
KYHIH KyExnapra HUcOaTaH peueccus XucoOnanaau. [Nerepozuroranm
Ky&unap ¥3apo varuwmrapunrania (Aa X Aa) KenrycH aenoana 75%
panrar Ba 25% ansOuHoc KyEmvanapwr Oepanu. Xumonaidh paHrnu
KyEHIapHuHr KY3napd Ku3un 6¥nuG, xyinapd acocan ok G¥nann, aMmo
OCKRAPHHMHE  yuRapl, TyMUIyFd, XYJOKIAPRHWAr JKYHRapH Kopa
Gynamu. ByHaaf wyH paHrd xumonal paHri ne6 atamamu. JKyHmapu
TeKUC VK KYN paHrAa, Kyanapi Kopa HopMan Ky&uiap (aryTi) xuMonali
PaHrM Ky&nnap 6unan watmwrupuaca (C'C* x cc”) C'c" renomrnan
Ayparail Ky&unap onumagn. By Xungaru yproum Ba 3pKak Ky&Hiap
TarnurTupuica (C'c” x C"c") keiinuru asronma 75% XyHnapu TYK kyn
Paurmu Ba 25% xumonaii PARFIM  MHAMBHARAP ONMMAAM. Arapaa
anf'?"""ch Ky&unap xuMoNaRl pasicnn Kydunap GMAAH HaTHWITHPHICA
(€%’ x ¢"c"), y xonna ommuran Ayparaiinapaa XuMonail paHr YCTYHIKK
Kanazn. C remn YUTa aNNENHHHAT ¥3apo TahCHP 3THUE XONaTiapi

47



xyHupars Hydamimna Gopagu. XKyHHHHr TekHc THK xyn panry,
G¥nmwnury xaM XuMoRait paHT, XaM anpOHHOCT2 WucOaTan THmy
ROMHRAWT;, XiMonail paur ansOHAocra HucDaran THiux AOMUHaHT,
TEKUC TYK Kyn panrra Huclatad pepecews, annOyiOT paur a¢a Xap
MKKaRacHra uuchaTal XaM PELEcCHB xon,aa upcuﬁnaua,un by xonaryy
yfivparuaa wdonanam Myminn: CC > ¢ > ¢*¢*

Kyéunappa xyH padrm Gyifuua annemap TYPYXH KaTop
anfeanapAas Tawikun tonran 6¥nwb, ynapra Omp annendinr Gotuiy
alAen yCTHAaH TYMHK YCTYHITHK KHAHWil X0JaTH OMIaH CHp KaTopaa
alipiM  FETEpOIWrOTANAPAA OpAanNUK  XapakTepaard  JpcHilaHm
XofucacH XaM Kysatunaan. HOxopupza kaftn sThnrze annennap
TYPYXMAa WHHIIWANA PAHTKE PHBOKNAHTHPYBYH amnen (¢™) xam
MABRKCY A, Arapna mnﬂmunna panrnu Kyéunap anbOunocnap Gunay
yaTHIITHpKICa {c° Bt x ¢ ) Gupundn apnoana onrHTay Hapya Ky&Hnap
opanuk — oy wuHwHAna (c'c’) panrura ara Gymamwmap. Brphuuu
aBllOZAa ONHHTAH 9pKAK Ba Ypro4YH Kyé€mnap ¥sapo qammmpnnca
KeffuHry asnoanz | Kucm LIKHIOWIAA PaHTIU (C cheeh ), 2 KHCM oy
WHHWKANE paHran (c° c") Ba | Kucm amuGuroc (c'c) HHAWBMATAD
onrHazu, TypTra annennap rypyxm KyHWRar# KaTop TeHOTWN Ba
desoTunnapsy Gepanm:

I"enomrmaE DenoTunmap
CC, Ce™, Ce', €sBOHM THN (aTyTH)
it UHHLIMANA

c‘t‘cIl 0Y IEHHUIKHIIA

e’ e’ XWMOTIaif pasr

c'c’ ansBuuoc

Ayu panrura anoxanop acocuif € reHMUHUHET ARpennap TYDYXHM
KaTop CYTIMUSYBUMNZpRA — CHYKOHNAp, KamaMVYmnap, AeHrH3
YyUKARapH, MYLWIYKTap Ba COWKANApAA XaM Kkyardnany, Mywyxknapad
Oy TeHHHHI alNeIyapy Huypha cHaM  MYDIYKAAPHHHUAT  paHTHHH
PHBOXITAHTUPYBUH AEN XaM Gop. AnpOunmsM MyTaumscu (C—>c)
Gapya CyToMUIYBYHIIapIa Ky3aTHRAAH.

Kummaraxo myina OepyBud KOpaKysa {(HOPXa) Napaa XyH
paHPHHENF HpCHHARaHALLM XaM Oup reHuuir Oup Heua annenAapH
ToMoHHAZH Qoutixapunagk. Kopaxysamnapga MyiiHasuur surappanr
(épBoitn THN}, nnaTHHE (KYMYUICHMOH ~ XABODPAHT) Ba OK paHry
yypaiiad, urappagthu  Ba  NAGTUHANM  paHrTa »ra- Oynrar
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ppaKy3au1ap ¥3apo waTHTApEACA, F; O3 murappanr AOMHHaHTARK
K Aoy, F, fAa ONHHTaH A3pRaKk Ba YyproyH XaHeounap ¥zapo
:::T“mmpunca F2 na 3 xkucM xurappadrid @ | KHCM MTaTUHA pamMriH
AHARBUANGD  ONMHIAH. [natuna paurnn AHEMBMANAR OK DAHTTH
JHAMBHEAED OnaaH varmuTHpHRca ORpHHYR aBrOAAR RAATHHA paHr
wenann Ba F; ga 3:1 wucGatza nnatina pasTiv Ba OK PaNriM
XajfBoHap ONHHAIN (nnosa — 13- pacwm). Kopakyzannapaa mViina
HTMHAHC TYPIApHHU PUBOXKTAHTHPYBUK Ten andemnapy P xaphu
gunan Gearunanrad, PP - kurappawr; pp - naaruHa pauriy; pp - oK
pawr Searunanaay. Kyn amennMx  XopaTHAa . benrunapsnnr
MpcHIANAHWIIKHE YPraniul ZOMHHARTIIHK X0OHCACHHH AHAKA HYKYPPOK
TYUIyHULITA Ba Oy XopucanuHr HUCOWA Xapakrepra 3ra 3KaHAHTHHH,
afinad Oup annesHuMr ¥3M my rednuHr Gowka annenwra HucOaTau
AOMMHART €KH petleccys SYMHMUIIHIHHN KYpcaTditira umMkan JepajH.

2. Hoannen rennapunur Yiapo rascHpuga
Genrnnapsrir HpeniTanumm

Meugaenaan keliHuarn Jaspaz, Typan Vomank ba XaiBoR Typrap
yeTrpa onnb Oopunrad TajKMKoTIap HatHkacu Mengent xamd arran
APCHENAHRI  KOHYHJIApH TYFpH Ba YMYMOHONOTHK SKAHMUTHHH
racaukAani. TeneTika Gannsynr acocuunapifan Supy, HHEIH3 ONHUMK
Y. Batcon Yzuuuur {909 fdunga qon 3TUITAH acapria YCHMIRKIapHUHT
100 nan opTeK, XajiBonnapnusr 100 ra axun Genranapuauxr Meuaens
XOoHYHNTapHra ©Ownoas MApcHiinaHHinM  aHUKNAHTAHIMEA  Xaxuna
DATUWIINap KenTHpagy.

Hly Oumar ©Gupra, 6y TaXKUKOTIAD HATHKAcHIA, OPTAHU3M
SenrunapuHHHE reHeTHK ACOCTIAPHTA TAANNYKAK RHIK KOHYHHATAD XaM
kKawd srumpy. Mawiymky, Metgens Kalng STraH  BpCHENaHMW
KOHyHnapu daxat GUTTa reH TaLCHPHAA PUBOXNANYBUN Oenrunapuunr
Hacnnan-Hacara OephnHIDAHE TaNKHK KRIKLW HATHXanap# acocHia
ApatanreH  aau. Mengesnwur uzgommapr  Youmnux  Ba  Xai{son
OPTaMBMIpHRHAT akcapHAT GenTwaapy alipHM reHIapHREITHEA Mac,
Sanku Gup pewa moawnen reHNapHUHC MIITHPOKWAZ HPCHINABMIGHAN
MeOoT aTam. By rewmaphMBr TYpnM Xunia §3apo Tancup Kamub,
baommaT kypearnnapn xkaud ITHIM,

Wlynn  xam vaskigrall  KepaxkW, TeHETHK axabuérnapna
«Genrunap wpcuinanagu» neraw uGopa mpemi xapatmum obpasnm,
KHCKR iuiuG Gaéy T y4yW Mwnaranras. PeHeTHK TanKukoTnap,
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TdbBMHH A1 YHYN | CHMBL Rab A= aldl o QCPHILRILRAN Huddbidann. AH
aprofra YTradl  OTa-OM3 TeHAApH OHTOreHeZ JAaBOMMIA  aomugy
K¥pcatil, yaapHwdar Xap wkalemen Manmym cudatra ara G¥sray
OKCHAHHHT CHATe3 KUNHHUIUMHY TapMiH >tadd. CHHTEIMaHra" okcup
3ca Myaiisn GenruAuAr puBMknarnuura cababun 6¥manm.

FennapHnsr §3apo TawCHpHAA upcnitnanBmua sca Gy resnapHinr
GaomiaTh Tyainy CHHTE3 KANMHTAH QKCHANAp ¥3dpo TabCHP KANran
xonpa, Gup GenrHHUHC HpcUdnanumu B2 PHBOKAZHMIUHHH TABMUK
arann. by Xakaa xylinporaa Daradcin MaLIyMoT Gepliai.

Menaennad cyHr opraHM3MIapHUHT KYN TyplapH, HaBIapH ea
IOTNAPY TFEHETHKAcH coXackfa onub Sopunran TARKMKOTAZP HaTH-
#acHma ynapoary akcapwAr OenrumapHuar upcufinannirg HaTTa rem
omac, O4TKH MKKM BA YHJAR OPTHK HOAINEN reHnapHuur Gupranukiz
tpaonuatra SornnK skannury KeboThaHaN.

Hoannen rewnap gaoauwiTiga ¥3apo TabeHp STHIHHAT KyDHAar
THOIAPH MABAYA.

Vennapavnr ¥3apo KOMIREMERTAP Tabchpr (KomMnJaeMenTapny)

Fennapinnr §3apo aMHCTATAK TARCHPH (3NMCTA3).

Cennapaiur ¥3apo noARMep TALCHPH (NOAHMEpUR),

Tennapuunr ¥3apo koMONRRPAaNIaN TACHPH,

TeHnapHUKRT KYA ToMouRaMa TabCHPHIA OeNrHNapHUHT UPCHNAHHIIH
{nneficrponus).

TeHnapHUHT ¥32p0 MOAHGHKAMHOR TAECUPH.

Bt Lsts
2.1. Tesnapunnr KOMIIEMEHTaP TALCHPHIA '
OearufapaunT HPCHHNAHN IR

Hkku Ba yHAaH 0pTUK ansien HyiMarar redaap §3apo TahCHpHHNHT
KoMAneMeHTap THOMAR, Iyparall opradusMiapga ora-oHajga Kysa-
THAMANAN AHFW Oenrin pHBOKRAHZAM. DENrHHMAD DHROKIARMIINFR
TALCHP ITYBYH CEHNADHUMI KUMMATH OHp XHA 3IMACTUMH XHcobra
ONUHTAH XONEA, KOMANCMENTAD TUNAA HachAar-Hacara YIRIHUHE yY
XHJTY Ky3aTH/THIIHHY KYpcaTnB, ynap yeTHAa ajloXRAa-aroxHaa Tyxrad
yTamus.

a} Hurn OenrE  xocHn  $¥Aminna  KavHalIyBEUH  anaen
6 Marad HKKH FEHRRHEr MYCTAKKR paswusga Supop 6up Gearuun
PHBONCTARTHRALIN: GYHra MHCONT KMAIHG, TABYKRAPAA TOK WAKAHHHAT
HpCHARAHWIDHHY  Kypcatmil  MymkdH. ToBRyknapaa wyxaTcusioH,
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JCHMOH, EHFOKCHMOH Ba  OfQHH-0aprcUMOH  TOX  1UAK/INApH

Kyga'rﬂﬂﬂﬂ“-
Arapﬂa H?KaTCHMOH :7:1 ﬁapl"CHMOH TONIIH Rappavpanap j?sapQ

waTHUITHPHTICE, DHpHHYW aBnom  kiKanapi HYXATCHMOH TOXIH
Bpnand, HKKMHMM  aBmopfda aca, 3:1 HucOaTaa HYNarcuMoH By
gaprcMMOH TOXIM NApPaHAANap ONAHAN. Hatika raxnunu wyHR

Ky pCATALMKR, HYXaTCUMOH TOX GAprcAMOH TOXKra HuchHatam NOMHHAHT
Arapfa HYXarCUMOH TOXHH PUBOXTAHTHPYBYX FeHHN P Ounau,

KBH
: FaprciMOH TOXKHY HOWIKAPYRYM TEHHH 3¢a — p Gunan fieurmlacax y
xonlla
Q HYXATCHMOM TOX & Gaprcumon Tok
P PP X Pp
P p
g
F Pp
H¥xarcMoH TOX
p HYXaTCHMOH TOX HYXaTCUMOM TOX
Pp X Pp
2 P,p P,p
F. ' IPP:2Pp: 1pp
3 1

HYXaTCHMOH TOX  0aprcuMoH ToX
Arapia rylIcuMor TOXNH pa GaprciMoH TOKITH Nappanzanap Xam
Y3apo uaTHWITHpunca, F, xikanapu TryNcUMOH TOXNH, HWXKMHYIR
aBnoana  aca  3:1 wucOarAa yNCMMOH Ba  OaprcHMOH  TOXIW
T!appau,uanap OnMuRaaH. Araphia ryacnMoH ToxHM R remn Ownaw,
GapreumoH TOXEM r reny Gunar Genrunacak, y Xonja:

P Q TYNCMMOH TOX & Gaprcumon Tox
RR X I
g R T
F ' Rr
TYNCHMOH TOX
p TYNCHMOH Tox ' ryICUMOR TOX
Rr X Rr
g R’ r R, r
2 IRR:2Rr:lrr
3 01

TYACHMOH TOK ﬁaprcmlon TOXK
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QNAHCaH JATUINAPHERT TAXIUMKE UyHN k¥pcaTaauky, Oaprcime
TOXra 3ra Nappananap Xap HKKA TeHHWHD PeUCCCKE ainennapu:
{(pprr) ¥311ha Caknap sKan.

Arapa MKKHTa JOMHHAaHT Oenrara, SbHH TYICHMOH )
HYxaTcuMOR TOXra ara Dysraw TOBYK Ba Xyposnap ¥3apo uatmw
Thpuaca, Fy Aa siri GenrH-€HFOKCHMON TOXK DHBOXAAHAAH, HKKHH:
asnogna 3ca Tox makam Ofidnda axpanww coamp O6¥mub Tvpr
dheroTNRK CURd xocun G¥ranu EUrOKCKMOY, Y TICHMON, Ky XaTCM
pa Oaprcumon Toxaw nappanianap (Mnosa — ld-pacw). Denorum
cHudnapiuir Mukaopuii Hucbatu 9:3:3:1 ra renr. Mkknnun aBnoy,
Ky peueccHB (Pprr) roMosurotTanu OApPTCHMOH TOXKNH TiappaHj
TNAPHWUHI KenMMG YWKWILW, YaTHIOTAPHW YWMYH ONHHFAH TOBYK |
Xyposnap ¥3 CEHOTHONAPWUIA AOMHWAHT red annenmapu Gunan G
KATOPAa WMKKMHYN rediiAT pelecce annesnapunu ¥mpa caknome
sxaunurpanp. HMlynapra acocnanud, o©Ta-oHA TappanIanapum
TeHOTHITIaPHUY Kyitgarnya benrutaliivng.

p Q@ ryaC#MOH TOX & HY¥XaTcHMON TORC
RRpp X PP
g Rp 1
Fy RrPFp L
EHFOKCHMOH TOX ‘.
p @ EHFOKCHMOH TOXK . & ErFOKCHMOH TOX,
Rr Pp X RrPp
g RP, Rp, P, ip RP,Rp, P, 1p
F;
Tenorunuk cHuduiap QPenoTHnuK cHEGAAD
Ilesorin | Takpop- | DPeHoTHNHK MenoTHn ‘Huctar
Ne Napui paaukan
COHY
1. RRPE !
g ) ;ﬁf;p g R-P- E€HTOKCUMOH TOX ?
4, [RePp 4
2 —![ g?;:}p __é R-pp ryJICHMOH TOX 3
; r;::g i - HYXATCHMOR TO¥ 3
9. l rpp | trpp | GapreuMon rox 1
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{yrnalt w6, F2 na aua 6up Gyryuntail aury Gearu—HaprenMon

aora YMKOM. OMHHMAH AaniRnapHuHr KRl Taxawan Fy pna Ba

70 narv AHTH Senmu—€HFOKCHMOH Toxk — Gy HKkHra anmen Gymvaral

qunap goMAHAHT anitennapw (R-P-) wuwr ¥sapo xomnnemenrap
:::-bcﬂp" TyQalinu pyetra YNKHIBHRN KYpcaTany.

F, aa aXpanid YHKKaH AHa Oup Genrn—GapreuMoH TOX 5Ca MazKyp
FeHNapHHHT PEUECCHB rOMO3HTOTa (rrpp) XonaTHaar KomanemeHTap
TabCHPHHHHT OKHOATHINHP.

) SlHrH 6eArH XOCHA GYAMINAAL KATHAINYBYH HOSANENX Feanap
xap OHpHBHMT 2J10XH]3-AlIOXMIA PARMULIA, Genrdra myctaxun
FABCRP T2 OTMACTHTH,

KommseMeHTap Xonfa wacnjan-wacara Yruwmuar 6y xunngaa, F;
ga 9;7 HACOATHHMME Kalil STUAMIOH BAa YHra JOMP MHUCON YCTHAA
TYXTANAMHS,

Mucon cubaruna, xywbyit nyxar (Lathrus odoratus) yocuMmamx
TYpHHHHT VPKIADHIA TYN DaHTHHHHT RpPCHANAHNIWYHE onaMu3. by
JCHMIRKHMHT TYANAPH OK HKKM MPKH  §3ap0  YaTHIITHPUAraHAa,
onuurad F, Ayparaii ¥CUMIHKNAPHUHI TYXENapH KH3W paHraa oynraH
(nnoea — 15-pacm). F; Ycumanknapn ¥3-yaura wanrnantepunnG
onukras F, YcuMmnaknapuma tyn paHrd O¥itnua axkpanum KysaTHUnraH.
Onuuran ayparaiinapHusr 9/16 KucMH KU3RA rynnn, 7/16 KucvM sca oK
ryanu 6ynrasu.

Qta-ona FCHMIHKNAPAHHHT FEHOTHINADH KYWHAZAruua 3KAHITHIM
ucOOT ITHRIH:

p ¢ oK g ok
AAbDb X aaBB
2 Ab aB
Fy AaBb
Ku3HA
P Q Kuzun & wuzun
AaBib X AaBb
EF AB, Ab, aB, ab AB, Ab, aB, ab
2
Fernotinnk cundnap DeroTRIHK cHHpRAP
Tetorun Takpopnanum | derotnnuk | Oexorun Hucbar
COHH panHKan
1 i . AB- Ku3un 9
2 Tynnu
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AaBB
AaBb
AAbDb
Aabb
aaBB
aaBb aall
aabb aabb
F, Ba Fy aa rynuuur kusun panrga Oynuws A Ba B rennapun
KoMNnaeMeHTap GAOKHATH HATHKACHAMP.

Koeoxnapaa (Cucurbita pepo) MeRa WIaKMTHHUHT HPCHiiNaH;
XaM  koMnuieMeHTapus  Tunmuaa  Oynagn.  YHHHr  wapcun
TAPAMUICUMON, Y3YHHOK IMAKNAM MEBara 5ra HEBNAPR  Mae)
TaAKWKOTRAp HATHAACKHAA WApCciMOH (Gitp Xun deHoTHN) Makinra
HaBNapHAKT wy Oenrm resotunu O¥ifuua ¥sapo dapk wum
aHUKNAaHAW. YRapRUHT reHoTHnnapd AAbb ra aaBB. By reunapw
KOMILTEMEHTAD TAkRCHP 9THO, Xap Xut MeBa INAKARApUH
PHBOXTABMILMHK TAEPMAH 3THIIH MYMKHH 3KaRIUrK 2¢OoTnanan,

ByHHHT y4YyH 1OKOpHZa Kalka 3THRraH MeBa 1UAKiM G
IapCHMOH, TeKHH NeHOTHINTAPH Xap XWa O¥nrad KOBOK Hapnapu ¥
qarnuwmupnan6, AaBb reromunira ara Fy ayparaidnapn onunun. Yne
OTa-0Ha Youmankiapiuaan GyTynnait ¢apk KuIyBun SHTH MeBa LAk
rapaHIUCAMOH WAKR PHBOKAAHTaH (HITOBA — | 6-pacM),

Bupuuun asnon gyparait (Fi)} ycumnuknapwuu ¥3-yaura uar
THpHO, onunrad Fa arnoa YocuMmimknapiga GeardmapHHHT axpant
Ky3ariian. Mesa wakny (perorunn) 6¥iinua F; Yecrmmmknapunm )
cunra O¥mm Mymxun GYnau:

1) rapanuEcHMOH MEBaAH; 2) LapCHMOoR MeBasH;

3) y3yHUOK MEBANK JCAMAKKRAD.

Vnapuunr suxgopull  uucharu 9:6:1. denorunnk  cund
TEHOTHIUIAPHHA  yMyMnawtupuirad  GeHOTHNMK  pagMKal  Xo
Ky garnva #doganam MyMKUH:

Qﬁw

A-bb

OK FYJUTH

e LA ISIERENTNY

wloolwala]

p WApCHMOH MeBamH & wapcHMon MesanH
AAbb X aaBB
g Ab aB o
F, AaBb v
FapIALICHMON MERANY f
p- 7 rapaMuLicKMon & rapauWCcHMON Me&#
MEBAIIM i
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AaBb X AaBb

g AB, Ab, aB, ab AB, Ab, aB, ab

B TeHoTHTIMK cwrdnap DeroTaHanK cundRap

—TFeniotan | Takpopaakuw [ DeHOTHIHK ®ewornn  |HucBar

Ne COHM panuKan

7. {AABB 1

5. | AABD 2 A-B- rapaawcumon | 9

3. | AaBB 2 MeBaTi

QW 4

5. [AADbD 1 )

6. | Aabb 2 A-bb IaPCHMOH 6

7. 1aaBB 1 aaB- MEBanu

8. | aaBb 2

9. | aabb ] aabb Y3YHYOK i
MEBaJH

{lyugai xumms, wkopuaa Ous xyprad Fy nyparaid asnoanapuna
Ta-OHZ Opranu3Mazpui2 GYnMaral MKKM XM SHCPH-T2DARIICKMOH
AMJIa Y3YHTOK MeBany YCHMAHKNAp aXKpaTnd YuKau.

Vnapuuur maiigo 6¥nunH nKkd Ky$r annen 6ynmaran rennap-
HHC ¥33p0 KOMINIEMEHTAp TaLCUPH HATHKacHAHp. Mepa waxnHHunr
apavmcMoR OVmann gomuHawt Xonarfard {A-B-) annen Gynmaran
SHIAPHHHT KOMIJIEMEHTAD TABCHPH HaTixacHanp. Mera makiuHuAr
3yH40K O¥nuum 3ca peleccHB TOMO3UTOTARM Xonathary (aabb) annen
FRMATAH FeHNAPHART KOMITIEMEHTAD TALCHPHIA GOFTHK.

LLlyHy altyy 3THIN KepakkH, 0Ta-OHa YCHMITUKNAD FeHOTHITHAArH A
@ B rennapy xommnemenTap daonusT k¥peatum Gunan GMp kavopaa,
TIAPHKAT Xap OMpH MycTakuRt xonga, yxwaw deHoTHIIN GelrHHA
WAPCHMOH wwaxn) pHBOKNAHTHPA/IN.

8) KoMnsementap rennapaan ¢axat GHTTACKIMAA MYCTAKWN
ABHUW NS GeIrHANME PHBOKAAHHIIWHH TALMHH TAIH.
meu?nH:rci MHCON KUAMG CHYKOHIApAAa XYW PaHTHHUHT Mpchitna-

NTHpaMu3, Yy Xun THAArK - Ky paur (aryTi), xopa Ba oK
Ea};;]:sg"“”r APCURRAHMIIMHK KPRk, ATYTH PAHIMHHHT HAMOEM
b PAHT PUBOXIAHHIIIHH TabMHN ITYBYH MeH XaMAa My paHrHH
lam{ynmr}':)énnnm O¥linya TakCHMIIOBMM MKKMHYA OUp TeHHWHATr
D g mnlmau amanra owany. AryTH paHriH CHYKOHNApHUHF Xap

aCH y3yHaCHTa Xanka MWaKRMiara cg=— - = =-"
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KYHHUWHT 3cOCH BA Yuu 3¢a xopa uurmentra ara. TlurMmentnapuuny
Oyufail (30HAN TAp3A3) TAKCUMMTAHWIM aryTH DaHTHHK KEeNTHpuG
YHKapaZH. ATYTH E€BBOHN KEMHPYBRYANApPTa XOC paRT XugoObnawany,
Kopa cHykennapa MMIMEHTHKHT 30HAT TAKCHMITAHALIA Ky3aTHAMadiny,
Kyn Gydnua Tekc O¥anran Gynaan. OK CHUKOHMap-anbOMHOCTap
. 6ynub, nurMenTaal MaxpymMaup. JKyHHHHE aryTH paHrH XaM Kopa, xam
OK PAHT YCTHIRAH JOMHHAHTITHK KHITATH.

Kopa panrid CHYKOHAAP OK PaArnyd cHYKonnap OWfaH watwu.
TupunranAa Iy Ra OfMHIaH CHMKOHNapHUHT Gapyack KY/I PaHT - aryty
O¥nran. MKxkAHYK aBORKA, )KYR panry OFhiva axpanuw cogip 6¥mub,
9/16 kucm aryTi, 3/16 KucM Kopa Ba 4/16 KHCM OK paHrii ¢cHKOHnap
onunran (17-pacum).

Yatuwrupan yuys onuuran anstunoc cuuxkornap, adrugay paur
reny GViuya peleccHB TOMO3UTOTANTH, MHIMEHTHH TAKCHMIGBYH rep
annennapy Oyiuda sca AoMMHAHT romosurotanuaup (2aBB); kopa
CHYKOWIAp ©5C& DPAHT T[CHHHAHT anneanapd  OVfiuva  goMHuaHT
TOMO3UTOTANH, XYHAa MHTMEHTHH TaKCHMROBYH TeHHWHT aunnennaps
Byfiuua peueccun romosurotTand (AAbb) xucoBnanazu. F(AaBb)
OpraHu3MAapHd, Xap UKKH TEHHYHT JNOMHHAHT ajteSUIapHHUHT ¥3apo
daonnaTi Typaiing, aryTH THNUIATA paHT PHBOAKIAHANH,

P ¢ kopa 3 ok
AADb X 2aBB
g Ab ~ aB
AaBb
F
KyJI panr (aryTi)
p @ Kyn paur & xyn paur-
AaBb X AaBb ‘I
g AB, Ab, aB, ab AB, Ab, aB,ab
Fs
TeHOTAMHK CHH(AAP PeHOTHIUK CHHGnap |
Taxpop- | DenoTHHK
Nut Tenotun nanns paouKan Denotun Huc8ar
COHH
1. lAABB 1
2. | AABb 2 e KYyA paur
3. | AaBB 2 AB (aryTu) ?
4. | AaBb 4 l .




1
2 A-bb KOpa paur 3

aaB- 0K panr 4
aabb

I | i

St

Iynpai KHAUG, HKKMHYM aBROARA KYH panru Ofinua akpannul
oKD 6ynub, 9/16 xucm aryTH, 3/16 xucM Kopa Ba 4/16 KHcM 0K
palll'-““ CHUKCH/IA OIHHIEH. -

2.2. Tennzpumnr Y3apo INHCTATHK TALCHPHAZ
GenrnnapunAr npcHitIagnusH

Menraens KOHYHAapH GHIaH TaHHLIWI xapagHuaa Gus Gup xydr
annen FEHN2PHAHT JOMUHAHT (A) XOnaTd, peHneccHB (a) XonaTura
nicBaTal YCTYHIMK KHIHIWHA K¥pran sxuk. By Xxomuca Gup rem
anneAnaprRiAry  AOMHHAHTINK Re® topuTunagu. TledeTux Taxnun
COXacHAATH TagKHKOTAZpHHAT Menfennan ke Wiru xappgari pHaoka
Tydaitin, annen GyaMaraH reHnapHUHr ¥zapo MyHocalaTuga Xam
ACMPHAHTIIWK-PEUECCHBNHK  Xonariapy — HaModH OV MMINUBEVHT
MYMKHHIHTA UCOOTRAHIM,

Enp reH anmenHHMHr MKKWHUM OHp reH annenura HucbaraH
AOMWHAHTIMK Kunnw (A> B #ku B> A, a >B & b> A) xoaucacu
IMnCTas 1eb atanagn. TeHeTHK TaxXnWa cOXAcHOarw TagKkHKOTHap
HaTHXacua B3MUCTa3s JOMHHAHT Ba peUeccHB XoiaTaa O¥mHutmard
aNHKIaHTaK, Bolika rednap gaoanaThin Bocnd Typanuran, Suiu yura
HHCOATAH JOMUHAHTINK KHIAAWMTAH reHsy WRruGuTop &xkM cynpeccop
Beb aranamn. Ymap I &xu S cumsonnapu Gumax udomanasanu. Haru-
Gurop rew smucraTuk rem ne6 xam roputunann. Annen Gynmarau
AOMREAHT [ remnra nuchatal peuUeccrB XONATAATH FeH 3Cd PTHNOCTATHK
T®H 1e6 aranzau. JIoMHHaHT 3NMCTA3Aa HOAeN CTPYKTYpPABHi rennap
baommsTuny TYXTaTHO KYHMID GYHKUHACHHR UHCHOHTOD TEeHHHHHE
AOMHHANT anmemt roMo3NroTanH (11} Ba rerepo3nrotamu (li) xonaraa
aManra owmpagn. Peueccus annctazna CTPYKTYpaBHii Hoannen rexnap
PO THUY UHTHOHUTOP FeHWHHHI peneccHB angeny roMosurora (if)
:Eg:;ﬂa TYXTaTHG Typazu. 3HOH JOMUHAHT Ba PeileccHB HCTa3 Gunan

A2 - anoxuna TaHmuG Framus.
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Hpcniinarrau Gearunap axpanumanwnnr 13:3 ancéarn. Byw)
MHcon KhmuD TOBYK 30TNapHAa NAT pPaHrHHMHr HpcHiinadHilHy
kenTipamus, [latnapu OK paHraa OYnrad WKKHTa TOBYK 3OTIAPHHHL
¢edorunu  Gup xun OYaca Xam, ynapuwar Gy OGenrm O¥in
rercTHRNapu Xap xun S¥nuumry annxknangn. ByHUHr yuyH oK NaT;
nappaiaa 3oTnapy Yiapo uvatuwrrupunrad. Onmunran Fy Aypar:
nappaHzalapHUHI fariapn oK padria 6¥nrau. Fy ayparait apnoanial
TORYK Ba X¥posnap ¥3apo YaTHINTHPUAUO, ONMHran WKXWHuM ABIOL
(F.) nat paurd Oyitnua QEHOTHIHK CHHPra axpanul Kys3aTRIAL
Vnapuusr 13/16 kHeMA oK, 3/16 KHCMK 3ca Kopa maTiH NappaHian:
aKaunuru auuknaugu (18-pacu).

xopa  AAbD ox axBRE

P * x Wm h; -

s 3/1& ane

17-pacM. TeRNnapHUHT KOMIIEMEHTAP TABCUPHAA CHYKOHTaPAA
HYH PAHTHHHNT HpcHinasuun.

18-pacm. NeHaapuHHHr 2MUCTaTHE TABCHPHAA TOBYK 30THapH R
naT pAaUrMEHT wpcritnannmmg.
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TosyKmapaary NaT paHrHHHAT Oywnaalt Tapsna upcuitnann®, F; na
27HLE KY3aTAIHIIMHANT FeHETHK acocnapy GHUnan TaHHWalnHK.
TosyK 30TNAPHIA MAT PAHIMHHUHT OK-Kopa O¥nuwn HKxu Kydr
yoannen rewapura 6ornuK. Yrapuuur Guprndn xydtn C-c rennaup.
Fy FEHHWHT JOMMHAHT AMIETH FOMO3KIOTa (CC) xamMnaa reTepo3HroTa
(CC) XONaThapAa MaT PAHrHHKRHT lcol_:»a OYnuiLOAMY TasMUR 3Tand. Anen
Gy amarat ukkuedy Xyt ren- I-i aca, C-c reHdHRATr QacnHATHEN
GOIKAPHIL pazutpacnun  Oaxapagn. By reH-mArubutop reH ,ucﬁ
,opn'mnuﬁ, JoMunant romosurota (I} xaMza rereposurota (li)
xonaTRapaa natra panr Gepysun C reHURWHT GaonHATHHI Ij‘fx'ra'ra,un.
Hartuxana C FeHH TEHOTRIAA MaBXYA O¥nca XaM, RATHHHE KOpa 6¥nuL
XyCycHATH (deHOTRITIA pHBOHITAaHMAlT AN, OKHOATAA NaT PaHTH OKANIHYa
KOTAMH.
JOkopnaarnnapra acocnaHmd, warHWTHPUUL YYYH OTa-OHa opra-
wsMiapd cuaTthia onMHrad TORYK BAa XYPOTNZPHHHT Nar paHru
§¢itnya reHOTANIAPHHH Kyiiugariya oenrunaimMuz.

Q mar paHru oK Juar panru oK

P fice x fice

£ IC ic

F, 14T paHr® OK

fiCc
$ MaT paHrH 0K &' nar paHru ox
IiCe X liCe
g IC, Ic, iC.ic IC, i, iC, ic
F,
{eHornnuk cundyiap OenotHIUK cuHbIap

Ne | Tenotun | Takpopnaunm | Genotunuk |  ®enonn HucGar
—t COHH pagnkan
1. JTICC 1
2. [TIC- 2 I-C-
3. [liCC 2 OK RATAH
4. |TiCc 4 nappaHAanap 13
5. [Heg 1 T-cc
6. | lice 2
T |lice 1 ii cc
%—-L.'_'Q_Q 1 KOpa NaTiu
2. 1 nCc 2 iiC- nappasaanap 3
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Upcritnanran Gemrumap axpasvmmunur 12:3:1 HBuchaqy,
Bynra mucon kMG, OT 30TIapHAa XYH PaHrMHHHT UpCHANaHHU Y,
onamus, ¥Yaapaa xyH PaHTHHHHT HpCHHAaRHIIHAL, HKKH AypT HOZn e,
réH MINTHPOK 3TaaH. Ynappan 6upr gomunanr C remd 63 PaHrHy,
MKKHHYHCH - B oca Kopa paurds pusoknantiHpagd. JoMunagy
anucTaTik C reHd AOMUHAHT rMnocTaTik B reHr ycTmAaH YCTyHnpy
Kuaan. YaTRWTHPHIT YYyH onMHTaH OHA Ba altrnprapHHHT XYH panry
G¥fiuua reHOTUNIAPHEN KyiHaaruya GearnnaimMns. .

A

P Q 6¥3 paHr J Kopa paur |
CChbb X ccBB .
g Ch cB v
Fy 6Y3 panr
CcBb
P Q 63 panr & 6ys panr
CcBb X CcBb
CB, Cb, cB, ¢b CB, Cb, ¢B, cb
F
TemoTUINK cuHbRap DenoTHMHK CHHGAp
Ne | Tenornn | Takpopnannum | deyorunnk | DeHOTHN Hucbar
COHH panuKan

1. |CCBB 1

2. | CCBb 2 C-B-

3. | CcBB 2 63 panr 12
|4. | CcBb 4

5. |CChbb | C-bb

6. | Cchb 2

7. | c«cBB )| ccB- Kopa 3

8. | ccBb 2

9. | cchb 1 ccbh camMaH 1

(Manna) ]

F, pa onuArad ToMRrapHH xXyH paHru GYitnua y4ra QeHOTHITHK
CHHGTra axpaTHID MyMKHH - 12 kucm G¥3 paHr : 3 kucm Kopa @ 1 KHCM
camas {unosa- 19-pacm).
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oMHNAHT STHCTASAAH Tawkapn GenrvnapHYHr HpcHnaHHmWIA
eccCHiB DMMCTa2 XaM Ky3aTHIaan. YHra Macaltad xy&HIapaa kKyH
FUHAHT HPCRANAHBIINHE KENTHPULT MYMKHH. Kopa xyHnmu Ky&Hnap
( bb) OK HyHITH {aaBB) xy&unap Omnai 4ATHIITHPHITARAa GUpHRYK

offa Ky panr (aryra} {AaBb) xy&uwamap onmnarad. F, na aca
apJ! ara Ky&HianapHunr 9/16 Kuemut kyn panr (A-B-), 3/16 khcMu Kopa
Oﬂiibb) pa 4/16 xucMr oK (aaB- B2 aabb). By warmxa remnap ¥3apo
.Eg-bcﬂp"“““r KOMIICMEHTAp THIHIA XaM Kysarunraxk osaM. by
4aTHKAHH pellecCHB 3NKCTa? aa > B- Ba aa > bb ne xam TyMyHTHPHI
sy MKHH. Byuaait Xonna aaB- renotunnapura ara 6yaran Ky8Hyanap ox

aria OYnanmHnap, @ TeHH peneccHB TOMO3HIOTa XOJNaraa Kopa
RRFMEHTHHBE XOCHTT 6ynmacinruiM TabMuERaliin Ba Y OpKaIM Xopa
nurMeHTHU  JKYHHMHT  GYANaMacHra TapkaTyByn B reHHHMHT
haoHATHT TYCKIHAHK KANRIA.

{Oxkopuia TaBCAQ ITHIIAH AKKR PELIECCHB 3NUCTA3NAH TAIKapH
xap GNp TERHUHI PElleCCHB AMTENN FOMOINTOTa X0NaTAa GHp BaKTHHHT
5"3;];[3 pellHI'lpOK xonna KOMHHCMCHT&p reunapmmr JOMMHAHT
anaeIapuHHHT TabCHpUHU OoCHG Typanunap, AsHM aa > B-, bb > A-.
Bynnaft MKKH PpeUECCHB TOMO3WMOTAHMHT daonuaT KWl peueccHs
amucTa3 Aed aranamu. JIugyparait vatdinTapumupa denotdan Gifttuda
axpannu 9.7 uucbarna 6Y¥nanu. Hoannen resnap ¥3apo TabCHPUBHHT
KOMIUTEMEHTap THITHTa KeRTHpunrad Xywoyi nixar JcuManrupa ryn
PAHTHHRAT RpcHiTaHRINY K peueccHB anUcTasra Mucoa G¥na onaan.

Ilyapait KUAHD, reHnapiMHr KOMIINEMeHTap Ba 3NHCTA3 THITHAATH
daonmuaTnapn Tydainu xyparail amnoaiapupa SHCH, OTa-QHA Opra-
HH3MtapHAa Ky3aTHAMarad Senrniap mnaiipo Oy¥nagn. By 3ca komOn-
Havie Upcui ¥3rapyB4YaHINK AoMpacURR KeHradTRpany, IBONKOLNA Ba
Cenexuuns xapaHNapu yuyHs Kynait IUapouT TYFARPADH.

el

2.3. Tennapunur NOXHMeD TALCHPRAA GeArHAAPHNNT
HpcHATAHKIM (AOIHMEPHA)

THM:OKOPHM KYpRG YTHIran Heannen rewnap ¥3apo TAbCHPHHHHT
Hanuu? M cudar uxartiad dapkranysan  GeNFMNapHUHT  Mpoiii-
napuy HHra TAAINYKNK 1M, THPHK OPTaHW3MIAPHAAT, MACaNaH, XalBoR-
FCHMH;:,; Ba3HH, CYT MUKIOpH, Fizazda ‘Tona YHKHLIH, TONA Y3YHIHTH,
MAocne NoACHHUHT G¥fwn, maxkaxyxopw, Oyrooft ROHIAPWHWHT
HomnPMmlam OKCHINAp MHUKIOPH ka0u  OGenrHnapHHH  aHAK
HK cHadnapra Takcumpamn MyMKMH 2MAac; YRapHA TOpPTHL,
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Yngain, casall MYMKUH, SHHW MUKIOP JKUXaThan Gaxonrawt syMwny
Byupait Genrunap onataa Mukiop Gearwnap pe6 aranamu. By
Bepryaap Kat TapUKaA UpCUiiDAHAAM JErar CarOm  TYFUNamy. By
GenrumapHuur UPCHILAHHIM TTOTHMED THUAATH Wpcuinaunut Gumay
Sornuk  OVNHG, YHMUHT KaTTa axaMuaTd MUKRop Oenrunapnugy
ABNOAZAM-ABNOATA  VTUWMIHCHHE  TasMUHDAS Gepumnﬂru.ua,uup.
llonumep wpcufinauumza RUTKPOK  ITYEYA  TONHMED  TeHnap
(monurewnap) VinapunuHr QYHKOUACH, deHOTHITa KYprataguran
TABCUD KYUH KHUNATURaH Gup xun GYnanu. [lonumepunza asroanapny
anrn Genru nadtpo GYnmatind, Ganku ora-oMa oprausm GenruNapy
PUBONIAHAIH,

Muknop OenrunapHuBr  pPUBOKAAHWUMHY  TABMUR  3TYRuy
TONAMED CeHTApHI TABCHDP JapakacHra kapad uxkura O¥mnanu.

(. Hozznex cesFapuwnr §3apo KYMYISTHB OOAUMEPHN
TALCHPYH,

Tlonumepus XOAHCacH JAcTABBAN OPTaHUIMAAPHUAT Ganiu Cudar
ferrunapuurir npoyiinanunaa anuknadran. Honumepus 1908 fiunpa
wees redetuk onumy I HHbcor-3xe Tomounnan Ovrnofl (Triticum L)
HABAAPH AYPArRENAPHHY TAXMUN KUNMME atwkacuaa Kawd 2Tuncax
3gn. Y kenub uukAmKM Xap Xud, ACH paHrH (ok-xu3ua) Cyiiuua
roMo3uroTani  Gyrnodt  HasmapuHu  Y3apo, Typhaw  kKoMOHHZUMALA
HATHUTUPAD, QMHTAN Myparaff apROANAPUHE TERETHK TAXIKA KRN,
Kwzwun Ba ok jounm ayparafinap ongu. Wkkuuum aenogaa aca 3:f
HEcGATAA KNMIUD BA OK fOHNW Yeumaunap onwura Mysaddak S¥nau.
By ozatrary MoHo gy paraft ampanaus 3.

Kynau wynnat Sencvunapia sra G¥nran Cowka Oyraok HasRapuURy
Y3ap0 HATHUITHPrauaa, AKKuHYY asnoana {5/16 kucm padran Ba 1/16
KMCM OK Zoumy ayparait youMamknap onsu (unoea — 20-pacm).
Bupusuu rypyxnary YCHMaRKIap TOURapUHEHT DANIY TYK Ki3unpad o
Xw3unra Kagap Gynvan. By rypyx VCHMIMKAApHBH KW3sR DanFHHHT
Hamodn OYysnMuw Jaapaxacura xapad 4 ta cundra OYnum Mymxt.
Ymyman, F, par# pos  pewrn  japakacd Oyituua  (eHOTHIMK
CHHPRAPHEHT YMYMU#l coun S Ta 5Ymub, yrapuuur Mukaopult nncdaTs
- 1 Xu2sn 4 o9 Kvann @ 6 iyt @ 4 ou nymma ;@ | ox jgowva ara Gyaraf.
Onvnran  ZaAWNNapHuET  TaXaunn Oy  xomOusanuaaa  onwurad
Ayparaitiapia JOH DARTEHK WKK#T2 annen Gynmaray reunap nasopal
KWWMY K¥poaton. TTonnmepus THimga Yaapo Taseup Kypearysau 6Y
ROJMMMEP Tewdap onathAd Owp xun Xapdnap Gunan wdogananagh
Hoannen reRAAPHUNT Rap XMN SKAHANFRER Duagwpum yuyn, xapdaaf
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ggra PAKAMAAP kyiinnann. IHynapuu xwco6ra onras xonaa, Mazkyp Fa
rapnapiia  Kysatwiray  QEHoTHORK AKPANHIUMAHT FEHOTHITHK
cOCNAPH XAKHAR UKD OPHTHI MyMKHH.

Q@ KH3WA JOHIR & ox o

P AA AN X a,a,a;4;
A[Al ) ads
IyIITH AOHIH
Fy AaAza; -
p @ nylITH JOHIH & nyurty Rownm
AlalAZaz X A]3|Azaz

g Ahn A, Ay a3 AjAa, Aray, aiA7, a3

F; aa Ky#nJarH TeHOTHITHK Cuadnap axpaTuiany:

EA,A,A;AFI } [1 - 4 ta IOMUHAHT AIeN - KH3H JIOH
— 1
g [ i::};‘:{:i i } 4 - 3 ta QOMHHANT anjien - 0% KU3nN
4, A]ﬂlAzaz:4
3. A A= } 6+ 2Ta nOMUNHAHT ANnen - NYHITH
176 a;a;AzAz:I }
17 | A2 n00,=2 } (4 1
l—’i BryA g2 - Ta JOMUHAHT anfielt - 04 MyWTH J
D {aama=l (b [U- 4'va peueccus annen - ok gou |

Fa nyparatinapuga nomusant annennaprunr coun Xap xur O¥nraq

AOH regoTRnRapw XOCMn O¥Rayk. Typrra somuuant (A,A;A2A7)
allennapra sra GYnran YeuMihgnap Gapua Youmamksapuwur /16
::;l\;g:r_ramk{m 3THO, YAZpHURE QoBRApHIA PAHT SHF Kysnn (ku3nm)
AAA Bynran; 4/16 Kucw YeBMank gonnapy Y4Ta JOMIBAHT anneira
U’na[}a :‘“?- TUIMpArK), 6/16 KMem  YoUMAMK  IOWNApH — HMKKWTa
ﬂn“ﬂ;r;)‘""““ﬂar"); 4/16 kucM ?cnmnfx JIOHNApH — GRTTA (A,3,3>3)
Saprens “H,t;o:uuau'r annennapra ara Gyaraunap. By reHoTHNAAPHUHT
Sepazn CHCHE KN3MN Ba OK yppacujarH Gapya opanwy paAriapax
- Xap MKXM ren GFHMYA peyeccHB TOMOBWIOTANM (2;2,3:8)

YeuMumicna
P Bapua Youmaukrapyuar 1/16 KHCMHHN TAWWKAR 3TUG
AOHRAADY OK ynran. ’
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F; Zla Ky3aTuaaiurai 5 Ta FeHOTHITUK CHHGONIAPHUHT Takpopnawy
Aapaxacu  1+4+6+4+1=16 xaropmap XomaTHAZ  Takchmnan
TEHOTHIAAr JOMHHAHT aJUIe/UTApHHAT COHMra Kapab jon pa
OGeArHCHHREC Y3rapuiIRHEY KYpcaTagH.

F; nga 4 ta gomusaur annens (A A1A2A7) pa 2 13 JOMRHa
anneny (AA2;3; THIWARCH) roMozurotany, 4 Ta pelegcus anne;
(aja82a;) romosnrotand Oyrmolt nyparaiinapn F; N2 xeuw xawy,
axpanuw Oepmalinunap. Omunran ayparalitapeMar Ioanapn
paBMIUAA KW3AMI, MyWTH BA OK pauraa 6¥nud Konasepanm, F, wg
smounoayparatf (A,a,a;3; THnUIarn) Yeumaukiapy Fy oa 1:2:1 Hucfar
NyWTH ACHNH @ 09 IYIITH ACHIKM : OK ZOHIN (DEHOTHNHYK cHuORap
akpaam Gepaqm. Fr vuar qua Oup momomymarali (A, A, A,
THRMRaru) Yeumnuknapu Fa aa 1:2:1 sncGaTna KM3uA NOHDY : oy kuay
OOHMH : MYWITH OOHRW ¢eHOTHNHK cuubNapra 2kpalum Gepa
Jureteposurotami (Aja)Asa;) F; Yeumnuxknapa Fs; pa Xyamu F, |
cozup GynaguraH TUILIArK aXparTHH Gepud 5 Ta GEHOTRAUK cHudy
XOCHN KunagH. Ynapruur uucOaty 1:4:6:4:1 HH TAIKKA 2Tapy,

Monumep rewnap couuruer opra OopumwM Opan F,
TEHOTHILIAp KOMOWHALMACH COHH XaM opTaad. by Humpcon-3:
TOMOHMAAK YTHAaIWNraH TpHOyparail 4YarHWITHpHLILA 6ymgﬁ ToF
PAHIHHUHT HPCHAIAHHITMHH KYPUO yTamus,

@ Kyna TYK KH3HT & oK JOHIy

P JOHIH
AAAA: AsAg X 212;2;2;93y,

g A|A2A3 ayara;

L AT IOV
F, Aja A Aaay
? : )
AjaAaAszay b 4 Aja)Axaz2A 3,

g AAA, AjAn, AjAAs AjAn,
AdAy, aAA; AazAz,  aAAs
Ajana;, a)Am; Aazas,  a,Aa;
NaA;, 2,33 QA5  aama

Fs fa redotun Ba ¢eHorun O¥iinua xyftnparnya axpanum coat
S¥naau. .
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r"”' CevoTanuk cundnap

PeHoTENMK

chandrap
TenotHnt Taxpopna- | omunaunt | Takpopna- | Genotur | HucGar
'ﬁT’f HHL) COHM | afifennap | HKL COHH
COHU
T Hyna T
1 [ AaazAAA, ! 6 I L
IOH
Tﬁmzﬁs& 2 )
3. [ A AmALAs 2 5 ] TVK Xaraun
1. | AmAAAA, 2 oM _
T-{‘K_'}_MAzAzﬂla) 1
6. ) AduaagoAsAs 1
7. [amArA2AsA, i 4 15 KH3HA
8. | AvdiAzAsa 4 2o
9, Ala[AzAzAjaJ 4
10. | AidiAzAA3 4 63
F11. | AtArAzasasa; 2 PaHrIA
12. | AjAa8A 2 AoH
13, | AjaAxAzazay 2
14. alﬂlAgAzA)aJ 2 3 20 o4 KH3mn
15. A|81azazA3A] 2 JOH
6. a,a;AzazAJAJ 2
17. | A2 Aq2: A5, 8
[8. A]A 12838y 4
19, a;a;A:A;a;a; i
20. 1 a,2,25828:A; 1 2 15 nyuTy
21 | AjaiAgagase, 4 AoH
22, | Ajg1228:A38, 4
73. | 3121A22:A52, 4
24. | Asaiazaza,0 2 oY IYLITH
25. 1 iz Aqaadyay 2 1 6 RO
26. | a,a)3,a:A52; 2
27. | aiazmayay i i} 1 OK JOH 1
oK
JOHIN

A13)2;,33a,

F2 na Gyrmo#t pomn pasrunmur rewnapu Gyhnua 63:1 mwcGataa
Pahrin Ba panrcusz (ox) nyparafinap omunan. Fr AjAjAzAAA;
PCHOTHIIIN ZOMHUHT MHTEHCHB XYZa TYK KH3MN PRHTHAaH TOpTHO To

TEHOTHIUIH ©K paHITa Kagap OYnran Gapua opamug

. PARCRap wysatumazm (21-pacM). BYHIA Xap XN COMSArU JOMMUHAWT
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" TEHJIAP reHOTHRRAPHHHHT TAKPOPTAHAIL Japamacy KyHuaalu KaTopn;
= 1+6+15+20+15+6+ | =64 kYpUANIIKHAA TAKCUMAZHA]A,

MakxaxyxopH ¥cumnuruaa c¥ranap VIYHIUTHHR)
HpCHIUNaHUIIE XaM KYMYNATHB [ONHMEpHS THOURA aManra oiiaxy
MakkamyXxopuHHAT Y3yH cytanu JI-54 nunpack kanra ¢¥Tamm Jl-¢
nuaWAcH OunaH §3apo uaTuwTMpuAan. By nwmmanap cyranapHu:
y3yrmurd OViinua Viapo kyund dapxnavaguiap. AMMO Xap O
AWHUSHUHL ¥3 HYUAA c¥Tanap Y3YHRMIAHAHT arapyeuauldrd Y Kas:
kaTTa 3Mac. By 3ca MHHAATApHWHT MpcHit KuxaThan HucOatam by
TEKMC OKAHAUFHWHW  k¥peatasu (22-pacw). By nwnmanaphn  ¥agp
YATHITTHPHIINAY onueral F, mgyparaiinapu cytanapuuHr YSyHRur
Gytiuua opanuk xonatHy srannad y3rapysuanmuk kynamy 10 ov gam |
cM rada Tefpadanw, Hxkauuy asroama (F.) cyranapimar Y3YHIHTH
cq jgan 21 oM raua YIrapyBYaHIRK KaTOPNapHHW XoCHD KRnag
bunobapus, Makkax¥xopu c¥TanapHHUHE yayHaurn Oyin4a Y3nykc
YarapyB4annvK KaTOPHHY MasKyp MAKAOP GenruHunr npcHARaHNUINH
HaZ0paT KMIYBYH Xap XWI COHEAr#H ROMHHaHT reHnapra 3ra Gynra
FeHOTUILAGPHHHT KaTopH Je0 Kapaln MYMKHH. Taxs'puﬁaﬂa F: ;1
onunrak 221 Ta YCUMAUKHMMI UYMpA OTAa-OHA CyTanapHHMHT YIYi
aurHra TeHr G¥arad gyparaiinapiuar GynumnHra cyranap Y3YHIHNTHN
HAa30PaT KATYRIH MyCTAaKHI RPCHINAHYEYH reHaapHrur cOHIK 3 Ta (6
Ta 3urora) €xu 4 Ta (256 Ta 3uroTa) xaH opTHK G¥nmacnATHIAH Nape
Gepasnst. DeNrmHUMNT WPCHARGHHINMAD Y3rapyByaHNukHWHT  KYIaMm
KaHyamuk xarra Gynca, Oearw xaM IMYHUANHK MypakkaG TeHeTH
Somxapunim xycycastira sra OYnuuMrHERr kypcatagd. 23-pacmz
MOHO~, W+, TPH- Ba TNOAHZyparali varmwTHpHwWnapjad KYMYJATE
sdexTan ZOMHHAHT TEHTAPHUHC Xap XHA COHWra 3ra Oyirs
FEHOTHNANAP TaKpOpHNaHHW JapakacHHHHI TakcumAaHay rucTorpan
MacH KenTupuiaran. I'mcrorpamMaHi TaxXaun Kundw 01y  Hapca
K¥pcaTtafuky, arapaa Maskyp Oenry KaHqanuk kyn JoMyHAHT FeHna
TOMOHHAAH HA30PAT KHAUHCE, Y3C2pyBYAHIHK Kynamu wyHYaAIHK KaTl
OYnagy Ba Xap XMM WHAMBHANAP TYPYXM VYpracHzard Oupune
HKKIHYACHTE YTULITHK GHPMYHHA Tekuc coanp GYnaau.

Opamaap TepUcHAArH TUCMEHTHAD TaKCHMBaHUIUHHETD “PC“'
NaHHLGE XaM KyMYJATHE MOTHMEPRS THOHAA Gopany. Herp 2pKak Ba ¢
TAHAN AENHUHT TYPMYL KyDMLINAAH TEPHCH opannk panrea 3ra Gynre
MyJaTiap TyFUnanu. SpKaK Ba atn MyIaTIapHHHE TypMypl KypHitild
3Ca KOpa pauTAan TopTHG TO OK TAHNWTA KaRap 6Ynran tep¥ panrnapi

P
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22-pacm. Makuaxyxopuga cyta y3yRIHTHHHHT npcunnamlmn,
{eM, xucobunaa),
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Av A,
F
e
S oy trtap e

23-pacm. KymyasTua nony- 24-pacm. Capsella bursa pasraff3
'Mepua xonatnaa Fpaareporannap  {(avaMOuTH) YerMaHruga KoK
TaKpopNaHHIL AapaxXaCHHHHT TAK>  MEBa WAKIHHUHE HPCHHNaHRIUA.
' CHMJIAHHIIH.



cap XWI gynran Gonanap ayuéra kenagu, TepH paHTHHHHE Wpcnb-
annisiH KKK KYDT NOABEMEP reHABPHIHE KoMGRHaUHARGPHTE GOCRUK
Gynany.
[Oxopraa GaBH STHIrAH HOUIEN rEHAAPHHHI ¥3apO TALCHPHHAH
My IATHB FOTHMEDHA Ae6G aratapgu. By arama notuwwa “cumulo”
gzpfaH ONMHTER Oynus, Ruruna GopHlt MABNOCHHNH GHIAMpaARH.
cy3 xaKuKaT, MONAMED TEHARPHART GEHOTHNIA TABLCHPH FEHOTHIIRAMK '
élaf.eﬂ fap CORHHHHT KaMIaNraK Xonaa, Oup-Oupia TYIHpa Ba Kysan
GopHuIIapUAa HamogH O¥namu.

MMonurennap ¢acnuaTnzard ywldy XYCYCHAT YNapHUHT Kymy-
AATHE EKH ARANTHB apdexTn aciivnanu. KyMyaaTHe Tancupra sra
6¥nran NoNRFeNiap Xam Hazapilil, xam amamiil axamMiaTra Sragup.
XaipoH Ba YCHMAHKNAPHHHT KHMMATAH X§wamk Gerrwnapn ~
KopaMo/lapia CYTHHHHT EFAKIAMH, TOBYKRAPHHHT TyXyM DepuInnK
MyaTNapH, OyrnoH OOWOFHHHHI Y3YHIWTH, F§3a MHUTHTHHMHI &F
YHKHILANCY, KaHZ NABNarufa Kawa MUKIOpH Ba Colukanap woanmen
rewiap ¥3apo KyMyRaTHE TONHMEPHR TALCHPHIA HpcHtTanany.

MMomumep Genrunapruar HaMoéy GYMMUAHTH MabaAyMm Aapaxaia
OpraHu3M pHBOXKIAHHUIMHWHY apouTra XaM Gofnuk. Macanaw,
KOpaMONIApAa CYT MHRKOODH, YNAPHHHT BasHMW, KYHnap KYHHHUHI
VIVHOHTY, YPUKamap pUROKIAHHIDWHWHE Te3Murd Kym XOoamapiaa
YRapHUHT TIapBapyili KMIMHKLE, 03UKa pauwouwra Goraux. Kaprouika
TYTRHAKNAPHHHHE HApHK OYMHILIHIH, MaxkaxyxopH cyranapHHBur
YIYHIMCH, 3UFHP ROACHMHHNT Y3YHIHTH Kyn aapaxana Gepunagurad
MHAHepan YruTnap cidard Ba MAKAOPHTa Xamia Tyluajuray atMocdepa
Ervnnapura ra Gowkanapra GOFTUK.

2. Hoannen reHaapHHEr ¥Y3apo HOKYMYISTHB MOJIMMepHS
TALCHD.

KyMmynsatue 3»ddextra >ra nonuMep reunapaad  Tatukapm,
HOKYMYNATHE >(dektra 3ra GYNTaH MOMNMEP FeHNap XaM Mapxyl.
Bywnai VeHnapHUHT thaonusTHTa MHucon Kunub, adamGnmr (Capsella
bursa 1 asioris) YeHMINTHAZ KJ20K MeBacH WAKAKHHET HWpcuiina-
Wby x§pearur mymxvH. By YCUMAMKHUHT K§30K Mepanapw
Y4ovpyak pa TyXyMCUMOH laknda O¥naau. Arapda x¥3ox Mepanapu
ﬁlfx);]i::'a“ Waknga GYnran ayaMOUTHHMAT GUP HPKHHH, MEBACHHHHT -

TYXyMcHMoH Gynran Gowlka upke OMAGH HaTHINTHPHICE,

ORputiuy 8BRONNA onuvMrad Gapua AyparafinapHUHC MEeBacH yuOypuak
aknna 6ynany.



r{  AYPAAUIEPHHI  Y34pU  Marhliupyo,  HKKAHYS aBg
Ayparaiinapuna Oy OGeirHHMAr HPCHHANAHHIUNHH TAJHI KHIICAK,
xonaa, F; ma ukkuta ¢eHotundk cuud xocun Omanu: 15/16 xuc
yulypuyak mepannd YcuMmiuknmap pa 1/186 KACM TyXYMCHMOH Me€bap
Yeummuknap (24-pacM).

OnHHran Januiiap oTa-oHa YCHMITMKTAPHHUHT HKKUTa Hoamhe
- Tenfap Byiiuya dapknaHvILHuK XKYpeaTanu:

p @ yuflypuak MeBanu & TYyXyMCHMOH MEBaH
A|A|A2A2 X 414,33
B AAy a3,
yuOypuak Meeanu
FI AlalAzaz
Q@ yuGyprax MeBanH & yubypuax McBang
AjajAaay x Aga Aqraz
g AAn A, 31A 818y AjAn, Ajay, A, 2182
Fa
]. A]A|A2A2=1
2. A]A[AgﬂFZ
3. AaAAE2
4, A]3|Agaz=4
5. AjAEa=] 15 yuGypuak mesanu YcHMIRKNap
6. a3, AA=1
7. A@aa=2
8. anAray=2 " ’
9. a;a,23a;=1 } 1 Tyxymchmon mepanu Yoummmciap

[Uynmaii KuAnG, Xap HKKH FeHHUHD peueccHBd ajnesiiapura 21
(a,28>82) YCUMAUKIAPHUHT K¥30K MEBANAPA TYXYMCHMOH 11aKNaa 3Kal
TeHoTHOAA AOMHHAHT anmAemuMur Gynuwm Tydaitnu mesa yuOypua
uiaknfa GYynagu. Xapakrepad TOMORH WMyHAakhk, yuOypuyak LIAKTHHH
PABOXKNARHMIIN HOMUHAHT AUTeNApHHHr coHura OoFfTHK 3Ma
Fenotuniga | ta fOMUHAHT Eku 2 Ta NOMUHAHT, EXYE 4 T2 JoMHHAEH
annen WIITHPOK 3Tca Xas, yuCypuyak wWakn pHBoKIaHagd. by Xona
MONMMEP reHNAPHAHT HOKYMYAATHB 3 dexTHanp.
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TorpyKnap ofknapuxari naTHHHr «Gop-WYKARNUTA» Genricn xam

4 Wy TapsAa wpCHinaHamm. Oéxnapu nmaTiH Ra OEKIapH NAaTCH3
gynraH TOBYK 30TNApH ¥3ap0o uaTuwTHpraranna, Gupuuyu asnogaa (F)

quraf XK3hKkanap GapuacHRRr 0Zknaph natnn 6ynrax (25-pacu).
o F, na BOATA eTrak XYpo3 Ba TOBYKNApHH ¥3apo HaTHIITHPUG
nuurad F2 MIMBHINApALA ¥praunnaétran Senry G¥finNa aKpannin
> a6 15/16 kucM oBknapn matnu Ba 1/16 KMCM oBKnapyn natcws
pappanAanap OnUHIak.

F, 12 ONMHIay HaTwka GOINaHFNY TOBYK Ba XYPO3NAPHUHT UKKA
JHydyr rennap 6unan dapkraHuneK kypcatagn. WyHrak¥pa, ofknapu
atcn3 TOBYKI2PHUHT FEHOTHRNHN 12,8,z Ae, o€xnapn narny Oyaray
X§po3NApHUHT FEHOTHMUHM AAAA; ned onamms. F) na onunbrad
nappaHAasapHUHT FEHOTHNR A21Aza;. F Aa 3¢2 reHOTHR Ba QeHOTHI
Gyitmaa Kyfingarnya axpami Ky3aTunaan:

@ oékaapy maTcus & o&xnapu patru
P a1a12az X A|A|A2A2
g aid AAr
ofKnapH naTnu
Fi A la;Azaz
b Q o#Kknapy natnu & oéknapn naTny
AajAsay X AjajAsay
g AAz Az a A, aga; AsAz, Ay, MA, 12z
F2
F IenoTunHk cundnap QenoTHOHK CHHDIAD
Taxpopnasuww | DeHorunuk
Ne | Tenotun COHM paankan Genorun | HucbHar
1. [AAAA, ]
2. A1A1A2ag 2 N
3. 1A AA, ) AyAr osKiAapu
_ﬂ"__,_&_lalAzaz 4 At 15
5_{A Az, i flappanga-
s, Aaara, 2 Araxa; nap
7. laia1AA, 1
8_laaAm, 2 amAr
S. 4)3a,3
l ? ! a,a,azaz Oemap" 1
— MAaTcH3 nap.
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O¥namurad JAOMMHAHT ALTEUTAPHHAT COMHra GOFIHK 3Mac. Brrry
AOMHHAHT annen (Araa:a;) XaM, TYpTTa AOMHHART annen (AiA AzA,)
XaM Oup x1n GEeHOTHRRM — OEKNApHAHT NaThin OFNRNNINHA TabMUy
ITAHN.

Ulynaai  xuagd, woannen reunap  ¥38p0  TALCRPUHUNT
KOMIUIEMSHTAp, 3MHCTA3 Ba fONMMepHs THNHApuMu x¥pud Vrauk,
Vnapuuur Gapuacw Mengenh TomMOHWIAH IWAyparai YaTulrTupuiy
yuye GenramaaraH geHoTHn 6¥iinua (9:3:3:1) akxpanvumHAr Knaccuyg
opMynacHHHHT KYPUHRMIMAR YarapTupamy. KenTHpHIraH ¢eHorwn
Gyiinua Oapua akpanuuHWHr Tamiapy  9:3:3:1  kabuw  KOHYHMI
xucobnauub, axpaniu reHeTHK MeXaHuaMHHRHE OY3HIHUIHHN OKUDaTH
Gynmaii, Ganku vHAMBUAYaN pPHLOKNAHWILZA revaap ¥3apo TabcH-
DHHUHT HaTHXacH XHcoCnanann.

lennap ¥2apo TabCcHpHRUHT woMOWHWpRawran THow Gmman IV
Sobaa TaHUILNAIH.

3. Ienaapuuur naeforpon Ba mopubpuKaUKOH TABCHPHAA
GeqrnTapHRAr RpcHiNannmu

ByHzad onamdar® magsynapna, opraHusm  OenTHTapHHRHT
ApCHANAHHLIMHY TAEMHAH 3TYBUM rernap paonusTira Kyltngarn xonnap
By MyMEHHIHTH BrnaH TaHHIUTad I8HK.

1. Burra Genrunnnr OatTa ren annennapr TabCMPRAA PHBOXK-
navwmwi. Bynnaii GenrunapHHNr UpCURANGHHLIMAY Yprannu Hati-
wackza Mennent npoviinaHAiAMAT 1OKOpWAAa KaWd TMNTaH yuta
KOHYHUHH APAaTAH.

2, Butrra OelTHHMHT HUKKH Ba YHBAH OPTHK HOAnen reHnap
TALCHPULR pusokNannun. DBydmait OearunapHyur upcuitnausmuns
Yprausin  waTikacuaa  remmap  haonMaTUIANH  KOMOReMeHTapud,
INMUCTA3 BE MONKMEPHA Wapalynapy aHukIanau.

Fextnap ycTHAZ YTKA3MAray TAAKKKOTAAD HATWKANApH AHa Oup
Xonat MasxymnurHud kypcatau. Opramuzmnappa Oup ueva Senri-
NAPHUHT PUBOKIAHHILKINA TABCHD JTYEYH  ednap Xam  Oopnuid
auuknadad. bup reraudr Onp Heda GeArHnap PHBOKNAHULILHTA
k{pcaTaguran Tancupu mJeoTponus Aeb aranand, Bydra mucomnmap
kenTHpaitnuk,  Tyany YoUMAMUKNApia TYRTADHHWAT  TYK  KH3WA
{aHToLMaK) panrga GYNMIIMHY TALMMH 5TYBYH PEH YNAPHUHT rfof Ba
WOXAAPHHHAT XaM TYK KW3uR parrpa 6ynuumra cabauu GYmans.
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wnapha yupadauran Mapdan  cungpoMn  (kacannuru) Gurra
Ora gaHT TeH TOMOHHHAH Somkapunanm. Mapdgan cHuapomura sra
OM“nap,ua K¥N-0€K GapMmoxnapu xyja ysyn Gynamu. Bapmoknaprwnr
onz! GyMAWHHA GOIIKAPYBUM Ten GUP BAKTHHHr ¥3MAa MKKHHYM OHp
&n}:"_gyg rasxapyuia HyYKCCH naiae 6¥nummra onué kenaan. Byriait
aMaapAa Ky3 IaBXapH HYKCOHra MalMHPaHIWrH Tydainu xypum
ouﬁunmm anua cycT 6¥nane. Fapbuti IMokucronza atwosuun adpnum
Kmam.rlapna TAHACHHUHI 0av3d KMcMnapHaa Tep Oeznapu Hyk. By
g':nmuu Ha3opaT KWIYBYH TeH Gup BakTHUMHAT Y3una xartapaa alipum
THIINAPHART O¥IMacTurin Genrunaitm, .

LFLALELS

OEFV [T

AA i ARR a8 B A a8, 3,

BEEH naT e . O VIS
1516 o

25-pacwm, Tosyknap o#knapuna TIATRAPHUHT «Gop — RYKIMru»
SenrucHHHr upcyiianummy,
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26-pacm. Kopakyn kyAnapuna Tepu (Myiina) paRrHHART BpcHiinanie

Mauixyp kopakyn Kyiinapifia KyH pPaHFHHHHT KYI pa
(wepozui)-kopa (apabu) S¥avn 6Hp reH annennapura (A-a) Gorm
By ren peneccup roMozuroTany (aa) xonga 6¥aca, kKysuvoknap xyw
HUHF panrd xopa Gynagu. XKyu Kyn panr Gynrad xY3nqOKTapHu
JouMO TeTepo3Hrota (Aa) xonatuga Oymumsy awuknangu, Kyn pa
K¥3HHORMap Opackla ROMHHAHT roMoadrotann (AA) nap OyTyHn
yupamafigu. Bynunr caGalu, ®yHHMHr Kyt paHr OVJIHUIAHU Tanm
STYBYM TeH JOMHHAHT FOMO3MTOTalRHK XONaTAa OPraHU3MHHHE HOO
O¥nuwura onnd kenanw. Bynpait xynocara, *KyH paHrd Kyn pai
rEHOTHNH TeTepoRAroTany (Aa) oTa-oHA K¥iinapHu ¥sapo warm
TAPHUWIIAH OAHHTaR Ayparail aeBgoAnapia, kKyw pPaHTHHHHN HpPCH
NAHHUTHHA TAXAHI KHIHIE ACOCHA2 KeJIMHAY. YNApHHHI aBnoAuia
KY3UHOKIAPHH XKYH paHrura Kapab, UKKU cuH(ra O¥auu MyMKHMH: X
PaHr Bd KOpAa PAaHINIH KY3IMUOKnap. YapHHHr MUKACpHA Hreda
omataarkigex 3:1 smac, Ganku 2:1 xonavza Oynrad (26-pacm). Bynu
cababn, JoMuHaHT roMmoszurorand (AA) KY3WHOKNapHHUAT TYFHITaHA
KelfUH ¢an BaKTAAH CYHI HOBYA O¥munuruaasup. JKyH paHruHRHT K
paur OYMHIIMHK TabMHH JTYBYM reH, JOMHHaHT ToMO3Hrota (A
XONnaThjla  KY3HHOKMADHMHI  OBKAT  XasM  KHIHW  THIHMH
HYKCOHNAPHHEHT PHBOKRAHKIIKNHA Xam Oouwikapagu Ba ynmapuu ¥aum
onu6 xenagn.
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P @ Kyn par xyHmu X & xyn panr xymm

Aa Aa
g A,a Aa
F XA : 2 Aa: 1 aa
KYTl PAHF XYHIH KYJ PaHr KYHAH KOPa KYMIH

P 9 xynpaur p 4 kopa

Aa aa
g Aa a
Fs 1 Aa : 1 aa v

KYJ PaHT KYHAH  KOpa XKYHIH

TaxTHNRR YaTRIITHPHIL OHA CUGATHAA ONHHIAH KYItNapHuHT XKYH
aurd  GYiiN4a  TFeTEpO3MroTa JKAHAMIHHE  TacAuKIagH. Kopax¥n
JHTApUARHT Wepo3uf (Kya paur) pauran Ky Ba KyMkoprapueu ¥3apo
aTHIITHPHIN KAPagHuaa 25% k¥3udoknapuuur HoGyn 6¥nnumra iyn
YHAMacIuK YWYH aMamiéTna Wepo3nH paHrii COBIWKNapHH Kopa
tyfina Gepyruu k¥uxopnap Ounan uwarnmwtapunnt 50% wepozuii ra
0% kopa M¥finany xizwdokhap oamw fiynra x¥iunrad. Harkaga
opa Myfinand Ky3MuOKNAp COHMHHA WEPO3IMH KY3HYOKNap COKMHY
amaliTapMaral Xofga Xed KaHaad kymnmua xapaxarcaz 25% ra
WHPHL RMKORWHH Gepaan.

Tynxunapaa HYHHHHF T[NaTHHA  panT®  TeTepoO3HTOTaIR
PrauMIMiIapfardHa Maekyd OYnraH ROMUHAHT [eH TOMOHHMARH
owmkapuragn. By rem peneccus neran TakcHpra xaM ora. IlnatHea
AHTIIH 3PKaK Ea YoYU TYAKHIAp ¥3apo HaTHIMTHPHITAHJA YHARPHHHT
BAORGRAA Ll GMcOITRa HRATEMA DAMCRE 23 CHEyUCUUAN — a9l
Ynkunap onuHTad  (27-pacM). Bywaafi axpanimHnAT  cababn
IOMHHAHT rOMO3HTOTANH TYNKHIAPHHHT HOOY A GYNHUITHTHAKD.

[natusa paHrnm TynKMNapHHHP FeTEPO3NUrOTAa 3KZHINHIH YNapHMA
CUECCHB  KYMYIUCHMOH — KOpa paHriH ToMo3uroranap Gunax
ATHWTHYYIN  YTKA3UATAHAA TACRUKAAHAH., Taxamnuii waTHmTHpALY
BYikacH Fy na 1:1 HucBatna nmnatiHa PAHITH BA KYMYIICHMOH —
©P2 panrnu deHoTinra ara TYNKHIAP ONKHTAHIHEHHAN TacANKalinn.

10xopnna 6u3 woannen TEHNAPHANT ¥3apo TabCHPH HATHIKACHNA
:‘:’"‘"aﬂyﬁqn OenruraprUHr MpCHIINZHUIGH BAa KERryCU AaBAORAA

OTHTIHK  Hamo¥H OYNHUII Ba AQKpaiWll KOMyHHMATA2pH OHIaH
:H“mﬂ““- ByHpait remmap Xxosupru  3aMOH  IeHeTHKAacHZa
PY&TYpasuit rennap ne6 aranayn. Ynap opranuzm GelruiapuHUHT
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NAZTHIR PAHTAK
Ad
RAUTHIE PAITTH
Ad
H | X
ILTETHIL Pt
Ad

TINATHLY panryg KYMYTICAMOH - ¥opa
Aa aa

27-pacm. TyRK\ KYHTapWha NNaTHHA PAHTHHITHT
HpcHTaH A,

. T6



appmaH B2 HPCHAMAHNIDNAZ XA KHIYBHM axaMHATra 3TAnup.
nat OPKaTH, TEHETHK TaXMn KU METORR EpRaMuaa Typan
o onoriK obbexrnapRary OenrunapHRHr  OHTOreHes  kapadumpa

Bo}xna]-ﬂ‘ﬂﬂ"u" TEKWNPHLEE HATHXACMAA yaapaa sHa Gup rypyx
" MapXyRTUTH anvkRaHou, By rennap moandukaunon rewiap
oG aTanaiy. Ynap MYCTaKMl pasullga OpraHuaM Oearm  Ba
xyc}rcnﬂ'mapﬂun pusoxTanTHpMatinn. Monndukarop rernap oxopuaa
calin oTHATEH acocHit, ABHH CTPYXTypaBuit rennapHuHr daonWaTHra
xJuMya TabCHP kypcaragu. Ymap acochil reunapHuur (GeHOTHIIHK
saMoéH GYRAIIMHY kyualiTHpuunapn €xi cycalTHpHWJapH MYMKHH.
By JKHXATAGH MoAudHKATOp rennap HKKH rypyxra O¥nnsaau: a) acocuit
reRRAPHHHT  TabCHPHHH KyuafiTupypun moaugHkatop rennap; ©O)
acocufi TEHIAPHHHT TALCUPHHR CYCARTHPYBYH MoawdukaTop reHnap.
Moar(uKkatop TeEHNap, ailWHkca, MuKIcp OCRFHIApHUNT HPCHI-
JaUMIUMHE  TabMHH  3TYBYH CTPYXTYpasuil reufap daonuaTra
KyWIMPOK TAbCHP  K¥pcartanu. [Taeftorponus tydaiink opranusm
GEArHAAPHHHNE  PHBOXNAHHIUNRA TYAHK koppensuma (GoFmHKINK)

HaMOSH 0¥ nanu.
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IV 606. MUKAOP BEATHJIAP TEHETUKACHHHWHI
ACOCIIAPH

MawnymKks, opraHusmnapfa cudar Senrunapnar Tamkapm, x
kY0 wmukoop fenrvmap XaM MARKYA. YRAPHUHE PUBOXIAHWLIN
dpcuAnanuwi Mypakkab acocra ara. Byupail Oenrunap nonuren
TabCHpHAa Wpcuiinannmu caGabnu, F, Aarum QeHOTHNHK CcuH
opacyAary yerapa auuk kisra tawnaumalon. IUyuuur yayn xam F,
mukgop Oenrwnap G¥Huya xoMOWHaTHR Y3rapyBHAHINK  yanyk
xonatna pyétra yHKagy.

Muxzop Genrunap Katopura Xal BORNapHRHL BAINY, CYT MUKAC
CYTHHHT EFAHINIH; YOUMMUKTapHUHT O¥Hn, XOCHNINOpNATYH, ynap y
(aoH) napuudHC OFHPAHCH KaGHNap kupajnu. YinapHH ¥ndaul, can.
TopTRW kabm yeynamap opxamt Yprawmnuf, ynapra Muxnopuit ©
Gepunazu. IIyHuHr yuyH ynapuun mukaop Gearmaap aeG arvaitn
Oprannamnap MHKAOp Genrunap reHeTHKacHHAHT 6apiio 3THNHIIH
PUBOKITAHUINY ATOKNK TeHEeTHX onuMnap HunwcoH-3me (1908), A
(1911), EM.Uer (1910, 1916), T.M.Pacmyccen (1933) sa K.Ma
(1941) napHuar HoMnapH OunaH Gorank. By Ba Oollka oNHMnaps
TADKUKOTNAPR  HABTWKACHAZ  OPraHu3MIapHUHr  Gabim om
GenrunapuHuHr Ba Gapua MHKAOP CeNrmnapHMHr upcHiinaumnu
PHBONIAHWIINAA [OMMEP [EHNAPHHHT KYMYISTHB POJH  Ka
akaRnure ucbotnanan. Muxnop Genrdnap redeTmxacura, afuHw:
K.Mazep xarta xucca kyuay. ¥ nonumep MpcHinaduiil HasapHAacl
unab YMKOW Ba MUKZOp OelrMMapHHHAT WPCHARZHUMINHM  Tax)
KUNKILHUHE  CAMApani CTATUCTHE MeTOAnapuuyu apatau, K Ma
TEHETHKATA «NONUTeH» araMacyHu KupuTau. Llywmnr ydyH MHK
fenrunap reHeTHKacHIA «TIOMMTEH MPCHAT» Aerad ufopa K
wnatwna Gouwnanau. Tlonwrennapuunr Xap Oupu Muxgop Senruw
PUBMKNARUAIIATA HUCOATAH CYCT TaLCHP K¥pcatann. AMMO NORHIeH
THINMH KAMJTAHTAH XOaJa 3ca TYMHK (eHOTHITHRK PHBOXIAHWIT pyé
YMKank, Muxkgop Genrmiapanar pUBORHAARNIINIG TSHOTHRJaH Ta
PH, MYXUT IIAPOWTNAPH XaM CCIWNapIN TabcHp Kypcatan. HIyww -
TabKHANAL KEPAKKH, TTIONMIEH HPCHATHUHT XaM acocija Mpehti Gup.
- TEHN2p Ba YNapHWHr ¥3apo Tabcupuzarn daonustnapw €12
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MAKIOP y3rapyBUaHIUKHH YpraHmm yvyH CTATHCTHK METOIIap KeHr
KynnaH""an“‘

1. MuaKaop GeArHAAPRARE HPCHITAHNLINES
MOIMMEPHR BR TPAHCIPeccH

Mukzop OSITHARPHHHT MONMMEP [CHNAPHAHI  KYMYAATHB
(Wma) TabCHPHOArH HPCHARNAHUIIHAA JacTaeean 1908 fhinpa weex
onuMH HHIIBCOR-J€ 6yraoit HaBnapuna cudar Genvw - 1OH panT#
(k3R ox) Hur Fy, F ayparalinapuaa upcHinanimineM TagKHK 3THIT
paTikacHaa Kawd ITraHnurd OwnaH TaHWWraw JMK. DHAM 3ca
reHIaPHHHT TIONHMED TALCHPUAA MUKIOP CENTUIADHHHT HPCHIENRAHALIA
Gunan TaHHIaiIuK.

AMepukanik oauM E.M.ACT makkaxyxopu cytacnmaruw JoHnap
wolipalira Karopnap COHH Xap xun OYnrax HaeBnappHu  ¥3apo
yaTHWTHpHD, ONHMHTaH  ayparaii  asnoanapnjga Oy  OenrHHMAC
UpcHITAHWTHHH ¥pranau., TaxpHDana ofWHraH panuniapsad Taxmua
kwiran Her, Oy OeAruHMHT y4 xydr noaumep rewnap Qaonuatd
TaRCUPHIA PHROXIAHHUIW B2 HMpcuiinaHMOAHH  k¥pcatau. YHHAr
(rkpuya, S3THIUTHPHII YYYH ONMHran oHa cudatHaary Has ciTacugard
aonnzp karopu 20 Ta 6¥nnG, reHoTumn A \A,AzAzAsA,. Ora cudatHaa
ONHHTaH HaB CYTacuAa AOH KATOpHapuMMur couu § Ta OYmus, yHHHr
FeHOTHHH 8;d,3,8;8:83 O¥nran. YnapHu uaTHwTMprnigaH oaudral F,
2arH JeuMIMKRap c¥Tacuia JOH KaTOpRapUHHHC coHm 14 Ta 6¥nrad.
VIapuuHr reHOTHNH A,a,Aa;A33;. F, Rary renotun G6yitnda akpanutum
2-%aRaNfa KSATHPUIIraH.

Kagsan pamunnape F; Za Tewotnn G¥ituda akpaavitl MyMKUH
G¥nran cundimap ynapparu nonuMep rewnap LOMUHANT anNCNIaPHHHAT
COHRra KapaG, eTTuTa GYNUINNIUHE KYpcaTatn.

L6A =1= 20 karop moH

2. 5Al:=6= 18 KaTop noH
3 4A2a=15=16 Katop HOH
4. 3A33=20= 14 KaTop JOH
3. 2Ada=15= 12 KaTop A0H
6. 1ASa=6 = 10 KATop ACH
62 == 8§ KaTop JIOH.
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Tpuayparaii watumTupuwaz F; aa 6¥naauran

AMPANHUI
2-xcadag,
64 nan Domunauy Hou Karopnap { 64 rag
KaH4a eHoTUN NonuMep | KaTopnapu COHH KaHua
HHIH- reHnap COHU (Hurun- | MHOR-
BHI CORH AW} RUT
1 |AAAZAAAl 6 20
2 [AAAAA 5 18
2 AA A0, AjAn L) ig -
2 A] a AgAgA;A; 5 18 E"
T [AjALALA; 23 2 4 i6
1 A 1A ﬂ;a:A;A; 4 16 L
1 a[a[AzAzA3A3 4 16
4 AIA; Azﬂ;ﬁt;a; 4 16
4 A|8|A3A2A3513 4 16 20 1
4 |AAEAA; 4 16 i8 6
2 AjAAraze3a; 3 14 16 15
2 Ala lAzAza‘_!,ﬂj 3 14 14 20
2 a1 A28:A0A 3 3 14 12 5
2 | AAaaA58 3 14 10 6
2 a|a|A2A2A333 3 i4 B 1
2 A[a, A2:A3A, 3 14 :
8 A‘alAgag_A;a; 3 14
| AlAlagaﬂga; 2 2
1 a,a;A2A,35a; 2 12
1 2333258 A4 A 2 12
4 | ArajArazaza; 2 12
4 A|313232_A3a3 2 12 fo
4 A)Ay A;aﬂ;a; 2 12 -
2 A2jayanasa, 1 10 [
2 2,8, A2222,35 [ 1Q ¢
2 Ay8yBaaAgdy | 10 :
1 | 4,3;3,8,2:35 0 8 —
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Wcranran KyQTHHHET Xap OHp JOMHHAGHT annes Y3HHHHr TOMO-

- reTeposiroTa XOoNaTHIaH warTed Hazap a;3,8zd:d;a; TEHOTHIN

{ROWTIAHTHPARUTAH 8 xaTop AOHra XFIMMYA AHA HKKH KAaTop JOHHR
p"mmanmpa.ﬂﬂ-

Maxzop CeNrHHHHr HMPCHRNAHKIUHHU TALMHH 3TYBYR TIONUMED
rennap KaMuamuk x¥n 6ynca F, nyparaiinapuiars mkpataul xam
Wy HUEANK mypakkaGnamann ea ¢eHoTrnHk Ccundaap opacuparun
radoByT CYycasny. 3-xaneania MuKaop Oenrunapuunr wpenitna-
wamuaa 1, 2, 3, 4 B2 5 Ta RONHMep reHaap WIITHPOK STTAHAR YHApHHHT
F, ayparaiinapuia KyaTHNAIWMaR — aXpamvHuHr Kanpafi HaMOEH
GYMUULTHTH AKC DTTHPRAraH. .

Xap XH1 AApAXKANHE NOAUMEPHS 2KPATHULIADHAA
HHAHBAZAAD CHRGAAPHUMHT COHH

3-xcadean
F\mpajr}’B-} T'eTepoadroTa OpraHHIMIapa moauMep I'eno-
uy nomi- OMMANIAP COHMHUHT MABXKYANATH (1) THNUK
Mep anen- CHRHp-
nap xyd- J1ap
THHHHT coun
comn | 3432 T [ e [+z +3j +5
! } 1 |2 1) 4
-_.1__—\_.
L2 1] 4]6]1411 16
3 V16 |15j20[15] 6 [ 64
4 H > 8128156 (701562881 256
5 1 110(45(120(210(252[210{120145(10] 1 | 1024

K.Maep remetikara acocdif resaap TYMyHUACHHH KHPHTAH.
YHuRT dupuna acocwit remmap KYWIH TaLCHp KWIYBUM  WPCHi
OMUnIap 6YanG, y cndar OearunapHHuHr ansTepuaTHB XOnaTha
f:’;:ﬁfﬂaﬂumnun TabMHi  9Tann.  Keluauanek  GyHgaii  renfap

oreHnap» neb xam arana Sownanan. ITonurennap aca xap xaficn
OMpH anoxupa mucGaran cyctpok Kywra sra 6Ynmb, KyMyJNATHB

(@azutys)  xonatna daonusT x¥pcatnd Mmuxaop GenrunapHrHr



APCHITAHKMILMHK TAEMHH 3TaiH. OTa-0OHa OPraHA3MIAPHHUHT ONkMep
rednap Gyfiuua reHOTHNHHUHC (apXiaHMIl  QapakacHra  Kapag
ynapuuar F, nyparadi asnonsna Mukaop Genrunap 6¥ituua axpamuy,
JoMpacH xap Xun 6¥naau.

Muknop Genruiap HPCHETARHIIMEWHT fHA GHP MYXHM TOMOHKM F,
Aaru Oenruiap aXapamHIIEAAr TPAHCIPECCHR XOMUCACHHHHI HaMogy
Synuuuanp. TpaHcrpeccHs HKKH XHn - wkoOni Ba canGuit 6¥muigy
mymkud, Vikknavn agnoa (Fa) ayparafinapn nungan oTa-oHa Ba Konray
F, ycumunknapura HucOaTas MUKA0P OenricH KyulnupoK pPHBOXIaHray
VCHMIHKIAPHUAT KpatHd YMKWID XoAHcacH WKoGWi Tpaucrpeccuy
Hed, ymapra HucOaTaH MHKHOp OenrHIapH KYHCH3pOK pPHBOXNaHTay
JCUMIKKNAPHUHT @KpaTHl YUKUIMKH 5ca can0uii TpamcrpeccHs aed
atananu.

TpaHcrpeccHANUHT MOXUATHHH YMYMAAIWMTHPHATAH XNONMaTAary
PEeHETHK TaX/MHR HaTHkacura TasHud OaéH 3taitnnk. ITonimMep rennapu
O¥finya Xap XHR reHOTUNTa 3ra 6¥nraH oTa-oHa opraslIMIapHy Y3apo
YATHIITHpHILZAH onuHran F, pgyparait agnoanapuga  axpanuug
KAPAEHUHN CXeMaTHK Tapaga kyfuaarnya udonaam MyMKiH.

@ AAbb JaaBB
P (OOMWHaHT aNnennap coHH X (mOMMHaHT annennap coAu 2
2 ta) Ta) '
F AaBb
! {ZOMHHAKT annennap conu 2 Ta)
F2
JOMHHAHT annennap 4 3 5 I 0
COHH
Huauenanap coHd 1 4 6 4 1
{nucbar)

Ywédy cxemara Myeodux F; pa wxoOuilt ma canbuit TpaHcrpec-
cunnap akpatub ynkan. ByHu Kylingaruua TyuryHTHpHII MyMKHH.

P AAbb x aaBB

Fl AaBb

F. AABB —nxobuil Tpancrpeccns

aabb - can0uit Tpascrpeccua

AABB TeHOTHNNM  OPraHU3MIAPHHKT AKPANnG uukuwn Oy
Yeumnur  GenrwjiapWHAHT oOTa-oHa XaMaa F, WHAWBHARapUHUKHCA
HUcOaTaH AXUKIAHTEHTHTHHY, 3abb reHoTMNaW aHaHeuanap Genru-
MAPHHUKT CYCaliraHnuriHu Kypamus. By xouyuuar ycumauk pa xai-
BOHapNap CeneKUMACHAA SHMH CEPMaxCyll HaB Ba 30mTiap SparHill
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apacHti OIIMPHWAA HA3apHil acoc Ba METORMX Kynnanma G¥nubG
caMMM xunams. Ilyara acocaanwl CeReKHWOHEP XRyparak aBrcl-
xus poMuMep FeHNapHHHT JOMHHAHT alflelIaph MyMKUH Kafap kym

[Lht
g;f"-a‘ﬂ reHOTHNAAPHH TaHNad onafgH Ba Y aCOCAA AHTH HAB Ba 30Tnap

a2 pa'[a,[l“.

2, TenaapHUAT §3apo KOMOHHHADIANCAH THIJATH TaLCHPHAZ
MHKAOP GeNrHAapHHAT HPCHILTaHHIUN

GyHAaH ONAMATH MaB3YJapAa a/nen Ba HOANNEN FENNapHHHT §3apo
tawcHpuaa cuar GenrunapMHUHr VpcHitnaHHW Ba PHEOKNAHUID
KOHYHRATSIAPH (F.Menpens KOHYHRapH, KOMRREMERTapHR, 3THCTas,
nonumepus) OHnan TaHulAWK. BYHHHr YYYH FEHOTHNH Ba QeHOTHNM
KHXATHAAH ATBTEPHATHE (KeCKWH (apk kuiayswn) Ocnrumapra 3ra
G¥nrad TOMOZUTOTANA OTA-OHA OPraHHU3MAAPHHHI Ayparall aBnoanaph
reHeTHK TaxX/JiJl KTHHTAHIRTHHK KYPAHK.

Mukaop OenrvnapHHHr  HpCHNaHHIL  KOHYHHATIApH  3ca
Genrianapd  ¢eHoTunux ansTepHarus C¥amarak  Oap-Oupunad Oy
GenriHUEr  (PEHOTHTIHK PUBOKNAAHWIN JjapakacH OunanrnHa ¢apk
KHNYBYM OTa-OHA OPTaHH3IMIAp YaTHIUTHPHAWHD, YnapHHHr Rypa-
raiinapufa TaxnMa KHAWHWIIM HaTWAACHIA Kalid >THRAU. UyHKH
mukgop Gearunap GVituua ofataa anwTeprRatus dieHOTHOrE 38 GYnran
reHeTUK KONMNEKUUA THHHANAPH SPATHUIHHHT HIOXH HYK.

I"eHeTHk MaHTHKKA acocianul WYRHN TabKHANAL KeEPakKH, MHKIOP
GenrunapHUHr Xam TeHOTHMHMK acOCNapHHH TYIHK aHWKIaW YYyH
reHETHK  rtaxnunra Oy OGenrm  OViiuua  ankTepHatHs  (eHOTHOCA,
TOMOSHIOTATH TERUTHITA T2 OYNTan W30TreH NMANATApAR XanG mam
3apyp. By iiymanuuizarn reHeTHK TanKukoTxap Yadekncron Munnuit
YHUBEDCUTETHAA aManra owdpuiau. TeHeTHK Taxmii yays Douttansud
reHeTsk o0nekT cubaruaa VaMY ga k¥0 HHIIMK FEHETHK TAAKHKOTIAP
HaTIKacuDa apathara FYsanunr MypakkaG Mukaop Genrucu Synran—
Tona wmuin (Tona Xocuaaopaary) O¥inya ancTepuatHs deHoTUATA
:grﬁ: TYPAH rOMOZHTOTAaNM TEHOTHIMIAZ 9ra OVAraH  TeHeTHK

KUHACHHAHT M30TCH nuHMsnapn xanb stanan. (wnoea- 28-1, 2
ﬁ ;‘;’:;T :Holi‘ﬂ UUKAWH Ach Tepud onuHran F¥3a XOCWTH (MHIHTIH TONa)
abrunan ‘;j{la“ bouz xucoﬁn,ga axpaTHd OIFHANUIaH TONa MUKIODHFa
Tona OHH;{ aCaJiI;aH, 100 xr r¥3a xocunupan yprawa 65 xr yurur, 35 kr
—ranmm‘m:ﬂ"- Y Muconnma tona suKMH 35 domy neG alttHnanu.

P HaTHXkKacHza TONa YHKMUIM KYPCATKEMH SIHIHT FO3ACHEHMHT
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TYKAZHUIU TURIAPUra Myalad Japawana Cornuk S3KaHIHIH aHHKIa
Tona uukvmwHHuHr |/3 KMCMHTA AKHAH TYKJaHutl PeRnapu
mefoTpon TARCHPH HATIDKACHIA PHBOKNARMIA Kypcaranamn. ilfyy
yuyH Gy Genrunap Oyitnva GaxapunraH TeHETHK TaXJHI HaTHKac
TYK Ba TONAHHHI ¥3apo BOFNHKAMIHY X0NHAA GatH dTaMH3.

YHruT TYRAIHHUIH THOAAPHHAHT WpcHiihaanmwn, Fy
YT TYKNAHMIWH TUONAPUHWHT WpcHitnanuwn Ba Hamoéd Gin
TYpTTa HOANNET TeHnap (AoNWATH OpPKANH aManira owanu. Yo
GYHKUMACH ba ¥3apo Takckp TUNKMra Kapad yura rypyxra Oy,
MYMKHH.

1. KyMmynatus (IOMUMEPHA THTIHAA ¥3apo TabCUp KYpcaTyBuH -
fi1, Fi-fo rennapn. YnapHHHT DOMHHAHT annenRapu Fy3a TUTHTH:
MHKPOTIHAE  KHCMHAATH TYKNAHWIIHH  pUBOXKAAHTHpamyu. Y
MHKPOMUIECHAArH TYKNAHHIIHHKE PUBOKITAHUL Aapaxach Oy HKKu
JAOMUHAHT ARNENNAPHHUHT COoHWra SornmMK. Arap FeHOTHRIaZ ynape
couu T¥prTa (Fy FuFoFy) G¥nca, mukponunenarn Tykmanuul k)
pMBOXNAHAAN B2 KyloKk O¥nagu. Arap reHoTHnaa Oy rewnap:
IOMHHAHT annennapu Oynmaca, SBLHA  PEUECCHB  AHIOMO3N
(fafefiofe) nn 6ymca, uMIHT MHKpONMIECHAZ TYKnaHHw OyTyr
Gynmaiins Ba 9HrAT  TykcH3  Oynapn. TDexoTumza  moMin
ANNeNAAPHUNT coH |, Exu 2, Exu 3 Ta G¥Nca YHIHT MUKDOMHUIIECH;
TYKTAHHIW KYIOKTHIH OVitHya opalik XHAMa-XWINHK Hamodn OVr
(29-pacm). By rennap cTpYRTYpaBUit reHRap Kymnacura Kupnb, yna
TYKIBHHLWHYHE acocHil TeHnapH Aed aTananu.

2. Viapo xoMniemeRTap TabCHpHAa $aonuaT KYpcaTynyd ren
Ynapra KYRUAATH HKKHTA HOATNEN FEHNAP KHPaTH:

a) Fy-f; — reni. By reHHUAT JOMWHAHT anfennapi roMo3u
(FuFn) xonatna rednapHuHr KOMaNeMesTap TabCHPHaa KarHaanan,

6) Ff, — renst. By rex Fy renngan bapkan ¥napok Mycre
thaonuAT Kypcata onmadAn. bBY TEHHWHT JOMUHaHT &aRel
romosurora (F.F.) Ba rereposurora (F.f;) xomarnapupma FyFn ¢
GMnan ¥3apo KoMONEeMeHTap TabCUp TraH XonaTida YHFHTHEAT Xa
82 €H TOMOHITAPHIA TYKNAHHMIHWHT PUBOKIIAHUILHAW TakMRrinal
LiyHuAT yyyH Oy reH kKYmmMua red el aranagu., YHU8r annens
TYRUKCH3 JOMUHAHTAWMK %onatuaa wupewiinananu. F-f. renn
CTPYKTYpPaBKii rennapra k1upaan.



29-pacm. G.hirsutum L. yypura madcy® rizanapsa turur
TYKTAHHMMHHAT THITApK:

a— 'C-ananrod ypyrnn; 6 — A3-MC-kyna knink Muxponnsp
TyRaann; B —M-MC-¥prava Mukponuansp Tyknanuin; r — n-MC-opaiuk
MHKPONARP TYKASHALL; A — H-MC-HopMan MUKPOIURAp TYKTAHNL,
¢ — 5-MC- kaTTa MUKpONKIAP TYKNRRALIL XK ~ [TC-uMruTHMuHr
MHKPOTTHNAP KUCMUIA HOpMAn TYKTaHMII, Xala3a KHCMHAA
TYKIAHHIEHHF HOTeKHC Takewmnaunuy; 3 — OC-uirnTHUHT TYIMK TYK
Ounay xonnauwhm,

3. 2AuMCTaTUR TABCHD STYBYK red red-HHrubutop (I-i). By reddnsr
AoMuHAHT anmennapd XaM roMa- sa rereposurora (II, 1i) xonatnapna
OKOpuaa Gagy atanrad yura crpyktypaeuil rennap  (Ft;-Fty, Ft-Ft,
FoF)  wanr  doomustuun  GyryunaM  Tyxraraam,  HatMwaga
WFyFyForoF F,  8ku ItFy FyFoFoF F, reworumnrapra sra Gyaran
JCHMIRKNGPHHHT HTHTIAPH TYKeH3 (ANAHFOY) GYTamm.
55"}11";:0.:2 YMKKINHAWBEC MpcHiaandmi. T¥3afa MAKIop Genrn

013 YUKUIEMHUHT UPCHRANAHUDI KOHYHIApH ORMAR YHTUTHHHT
g:;z:uumn Ba TONA HKHILH FMXATHAQH XaM FEHOTHIM, XaMm denorunn
AMLTepHATHB G¥Nrad reHeTHK KOMNCKUMSHHUHT HKKATA H30TEH
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NHHRATAPHUHE ¥3ap0  YaTHIUTHPHLIAAM OJMHFaH Jyparaki
PHHHHT FEHETHXK TAXAKIW MUCDTUOE TaHwwuo YHKaMKI3,

Ona cuthatupa onuuran JI-70 NUHUA YATHTH TYKCH3 (A nappg
TonacH OyTyunait i¥x - 0% (30-pacM). Ota cudaTuna onumr,,, JE
NMHHAHUHT YUMAT TYKMaHWWA K2OHH B& TEKUC, TONA YHKHyg, 4q
Ynapuu yzape watHmTnpunné omuaran Fy ayparainapunsur Gapua
TYKCH3 (ananrou), Tora yukuirm 28%.

JI-70 nunMA  MHCHTHHHHC TykCusmuk Genrncu JI-47 ..
YHTUTHHHHET TYKTGHHWM YCTHAAR TYRHK MOMHHAHTIHK KWiay, T
ik 6¥finua 3ca F) YcuMAMKNEpU OTa-OHA NHHRANAPH K¥pe:
KWUNapura HACGaTaH Opajl¥K XOMATHH 3ITANNaraHAKIAPH XOkgg 1q
YUKHIWK oKopr OYnran JI-47 smmus TOMOH EH 601:ra}um,c_m,pH
KypaMHs,

Mkkunun asnop (Fy) ayparaiinapuisa Xap HKKH Gerrn Gyiig
ABHH  YUTHT TYKAGHWIIH Ba TONA MMKWWH GFAMva  axpan;
Ky3atulaad., Fp Na Ydrut  TyKMaHHMIRHAHT TURNapH OY¥HNYE ey
KaTTa GEHOTHNMK CHHG) akpaTUIAn:

a) ayparaitnapHRAr 3/4 KMCMH  TYKCH3, ANMAHFOY  yyryr
YcuMIHknap;

6) Ryparaiimaparur 1/4 XucMn y &xm Oy napaxkana Tyy G
KONNaHTaH YCUMIUKIAP.

Tyxnu uurvrra sra 6¥arad F; yonmnuxnapu ¥3 HasGathpg yu
cHAdra axkpanran:

* TyKnauuil PaKaT YHTHTHHHT MUKPONHIE KHCMWIA PHBOk1anr
Yeumnuxnap. By cund aompacuna CelrHHHHP PHBOXNAHHMY faj
xacHra kapa, ¥3 HapGaTha, AHA AXPATNL Ky3aTHIALK;

* YHTHT TYKH MHKpOTIHNENa KalmWH, YHFHTHHHT  gonrs
KHCMAZPHA 302 HOTEKHC PHBOMIAHEAH FCHMAHKNAD;

® YHCHT F033CH KANHWH Ba TYNHK TYKAAHTad YCHMITHKNAP.

F, ga tona unkuiuu Gjitnda xXaMm Ky Nonurewsap HIITYpOKH,
Hamo€d G¥nysun Mypakial axpanuul kyzatunand. Bynaa Xaum tos
XaM TYKi O¥AMaral ananroq YHruTAN YCHMIHKNAp XamMaa TONA gyl
40 dons ma 4MTHT KaJIHH, TEKHC TyK Gunan xonnauraH YoHympukn
cuHdaapu akpannb quxamd. Tona wHkHA OYHKga OTAa-OHA, juHH
Napura ¥xwam aneTepHaTHe (xeckuH dapknaHyBuH} ¢eHOThnra o
6ynrad F, cundnapid opacuia TONa YWKHIDH Xap X, YnapHH
yerapacHHH aHuKnab Gynmaliaurad ¢exormnra sra Fy YouMpnkna)
CHHOH XaM axpanud YHKKaH.

aB.I'lo U
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30-pacm. G. htrsutum L. Typura mancyb risanapia TyKnaHui ea
TONAHHHT TeHETHKACH.

F2 Yeumnuknapnaa Tona wnkumn Gytinua cogup G¥nagTra aKpannioHy
SUTNT TYKNAHHISHAWAT Gop EKN HYKIMOHea Kapad HKKH TypyXra E¥muw
MYMKHH:

L. Yurutn Tykcuz F, Youmnuknapuaa TofA MMKMUIN  GYliua
:";pr::ﬁ K¥n nomimep reunap Gaonuaty OwnaH amanta olWyBud
Tonsemn ;‘: yxwaw 6ynanm. F; suur Gy rypyxn Aapaxacuia GyTywunai

HYRa KaMm Tonani yemmmnkiap axpannb wekami. Ulyun
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anoxuila TabKuanawl 3apypxn, Fz YouManknapy opacHaa Tomack jif,
YHTUTH Tyknd Oupopra XaM YouMmiuk yupamaau. Yiby rypyx F,
Yeumauknapuza Toda uukuwn O¥iHwva Yarapypuannuk k¥namm kewr
- 6ynanu. LIy caGaGmu, ynapaa sapsauud, xoxbduunenta 55% ra renr
Gynanu.

2, UNrHTH Xap XWI THRAark Tyk OunaH xonnadrad Fa> ¥eoum-
Aukhapu, Yaap JoHpacHfa OyTyHnad TOMACH3 Ba KyAa KaM Tonam
Yeumnuknap yupaMadzn. Ynapiaa Tofla YHKHIUW KOKOPH, KYIa WOKOpH
TONIa YUKWWITA 3ra Youmnuknap xam Kysarunazd. By rypyx F,
YeHUMNHKNApUAa TOfa HHKMIIKW O¥iida  ¥3rapyBuaHAuK  kK¥mammu
Oupunun  rypyx Youmnuknapura HucGatan  kuuMk.  Bapwaig
" Ko3(pHLHERTH 7% ra TeHT.

Suau r¥3a YCUMIUIY Tona Wi (MY upcH iTaHHIIHHWHE FEHOTHNNK
acocnapu Ounan Tanuwamul, MypakxaO muxnop Ocnrk O¥nrau Toha
YHKHWHHUHT HPCHHIAHHWH k¥ [ONHCEHNAPHHHE V3dpo mypakkal
KOMOUHATHE TABCHPH OPKATK asanra owrwaTyH wcboT atHnan. Tona
YHKHINH KaMHAA UKKh TYPYX NeHnap TOMOHHAAH DoWKapHNaaH.

. F¥sana Tona QuUKMUA (XOCHNAOPNKHIH) HMHE TEHETHK Golka-
PHAVLIKIA NOMHMED feHIAp MIUTAPOK 3THS, ynap PeHOTHNHK HamMoEH
B¥nuwnapura Kapas ¥2 HardaTHIa UKKH rypyXra 6¥nuHagmy.

1.l Tionumep omaroremmap — Fr* — fi* sa Fr° - fi°. Vnap
oonuMepHA THNWAA ©aoiuaT k¥pcatH® ToMa pPHBOKNAHUIDATA Ky4id
thenoTunuk sdpext k¥peatannnap. By resnap ToAa MHKWALY NOARMED
TCHMAPUHAHE ANLTEPHATHE QaoNUsTHHNA TADMWE ITaguiap. Onwro-
FEHNAPHWHT  PeUEecCHE  antnennapu pel],eCCHB roMOo3UroTa Xonarsa
(e :°f") nonumep reHNapHUHr (QACTHATHHH TYXTATHO nonumep
TONAHUHT OFAMACTUCUHU TALMUH ITaJHNap.

1.2 Kymynstus (aaauTis) 30dexT Taberpura 3ra 6¥aran ozatnari
nommep remnap (Fri-fr, Fry- frz, Fry- fra... Fry- fi). By rennapuaunr
AOMHHANT QJUTeNapH OAHIOTeHIap AOMUHAHT aNfeNIapuiBar poHua
TAbCHP K¥pcaThl TONaHHAT MUKIOP XOCHAAOPARTHHH TasMHRHARITH.

Fy2a ymymuil Tona uMkHMWHHHHE 60-70 % aHa 1y KyMYNATHB
HofiAMep reHnap TOMOHHAaH DOWKAPHIHIINIMIY aHHKNAHT k.

2. UMruT TYKMAHWWY FEHRIAPUHHAT TORR UAKHWIKTA miekotpon
TascHpH. By rernap ¥3 Tazcup hoMpanapHra Kapal HKKHTa OYnsHaau:

2.1 MaenT  TYKNAHUOINRY TALMUH ITYBUS acocull STpyKTypapwil
reunap ~ Fy- €, Fo- fpo. Tona ymymui Xocunropanestusre 30-35% Oy
reHnap JOMHHAHT ANdenNapHHdHT mxoGHIE gneliotponr Tancupd
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attnd pKBO}KJIaHS,HH. By TOJa WapTIH paBHUWI DA nneti oTPON TONA aeb

afgu. ) :
31-aJ122 Fen uHruebutop T-i. By reHHMHr JAOMHWHAHT a&ilennapu

— (II) Xonaraa TYKNAHHLIHK PHBOMXIAHTUPYRYH acocui

0M03“r
ery wrypaBHii CEHNAPHHHT QaOTHMATHHH TYXTaTHG KyAHI opkanH Gy
ﬁeuﬂapunur TOoNMa pisoknavnwipnra  O¥nran  wxobuil  nmaelorpon

3¢¢,CKTHHH H¥KKa YHKapazd.
[IyHpmait KHITHO, ONMHHTaH TawpHOa AanWnnapHra CysHraH Xonga

apent  OYynAMarad TeWNap §3ap0  TABCUPURMRT AHTH  THRH-KOMGR-
pepnanrat TALCHD THRH XakHUard Hazapud WAKNIaHTHPHIILH. Yura
MyBOCbHK: Fi32 YHTMHUTH TONA KOMNaMH (TYK+Tona) KAHT MpcHiinaHninm
qOnHreHnap ToMoHHAan GowxapHnub, yhapuesr daommsrujga Gup
BAKTHHHF $3RN2 TEHIAp ¥3ap0 TABCHPHHHHE [MONTUMEPHA, KOMINeE-
menTapia (acochit Ba K¥lumMYua renniap Y¥pracuparn ¥3apo TabcHp),
aictas, Aneitorponns xkabu THnapu, Xamaa moandgukaTop resnap-
HUHT TABCHPH KY3aTunazns,
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V 6o6. XPOMOCOMAJIAP TY3HJIHUIIEH BA o
OYHKIHHACHHHHT UHTOJONHK ACOCHAPH -

1, Opranu3MiIap XpoMOCOMATAPHHEHAT KAPHOTHITH
Ba MOpgONOTHACH

TupHk opradnsMnap Xyxafipacnum yprauyeyd ad UHTONOTHA eg
aranans, SY $aHid KYNNAWANANMIAN UUTOROTAK METOAMMMI HpCHsT,
upcHitIaHWII 82 Y3rapyBUAaHJAKHWHT MOIAMHA  acoCHapHHM  Tamkuk
KHAHLUDA aXaMHaTH >kyla katra. by Merox épaaMmuna xyxaitpanunr
upcnif axGopor ManbaM OYArad FEHAApHHM TAllyBYH BAa YRaPHUHr
$aoMATHHU TABLMMH DTYBYHM KHCMIAp, AlHHKCA, XPOMOCOMANAPHHHP
TYIHAHIIH B2 QYAKUHACHTA OUA ARMAMNAP ofungH. By Meton &pnramuas
OyparaiifapHd TeHeTHK TaXJHA KulMW Mmetogwra OGoFARK G¥nmaran
XOnga, Xykalipa AAPOCHHUMHI, YHIATH XPOMOCOMATMAPHHHT HPCHATHArU
pony kawd TMRaH. LuTonoruk TazkHKOTNZp HaTikacHia Xy#alipauuur
MUTO3, Mefi0? yeyinaa OYnNHRIEN, raMeTanap Xocun OYIHUIM, yaapHunr
KYIUNHE 3Ur0Ta XOCHA KUIHINM Xapa&HHAa XpoMOCcOManap XOmaTtH i
hACAUATHTA OHA, KOHYHUATNAD AHEKIAHAM,

[Iuronorusuunr reHetika ¢aHH pHBOXMAHHIIAAA KATT4 AaXa-
MUATra 3ra 6ynrad xauduETnapu acocak Kyiduaarunapaat nfopar;

YcUMANK Ba XaltBOH OpraHM3IMIAPHHHHT Xap KaHcH TYPH MabIyM
Ba TYPFYH COHJArH, Xap XU (IAKA BA KATTA-KHYNKAMKAACH (K¥namgarn)
xpouocomanap TS?nnaMl{ (mpuomn} ra ara {3 [-pacm);

A NN €
fgﬂ,<]\ =S

31-pacwm. Bup xun macwitabaa TacBupraHTal Xap Xui YCHMIHK Ba
XaHBOH TYPapHHUHT KaPHOTHIINGPH,
I-nuatoM cyeYmi (Cocconcis placeniula); 2-MeBa nalIlnacK
{Drosophila melanogaster), 3-mypaxkaG ryanu (Crepis capillaris);
4-"HurupTka (Gomphocerus rufus), 5-xyurus (Gerris lateralis).
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YnapHHHI Takwa Xyxahdpamapuza >XHHCHA Xyxalipanapjarura
ancbarat XpoMOCOMANap COHW HKKR Xucca kyn Gynamu. Tawa
)Kaﬂpanapnnam XpOMOCOMAaNap COHH XHITNOHK ne6 aranub «2ny
GraaH genrunanan. JHHCHE XyKaltpamapoarl XpoMocoManap COHH
ranaona ned atanud any» Ounan wdoaanananu (4-xansan).

AlpuM YeHMank, xafiBow Typaapw Ra onamaa
XPOMOCOMAIAPHHET MANIOHN COHR

d-Ncadaan

Vcumnuknap ] Xakipoxnap

X namAOMaHata 16 Patuonspus 800 arpodmna
Heiipoenopd 7 Bearax nnasmonuscu 1
Wmrap MOXH 260 UYynyk cyB Fugpacu 16
Kapam 9 Emrap uypamuanrn 18
Kaprowka 24 Or ackapunacu 1,2
Tuéz 8 |} Ungnorn 2
Tlomuzop : 12 Kpa6 127
Hyxar 7 Vit namnuracu 6
Apia 7 Tyt wnax Kypra 14,28
fOnmox Gyroh 2l Kapace 47
Kanzap 7 Cazan 52
loau 12 Oxynn 14
MakkakyxopH 10 Tpurton 12
Fysa 13,26 | Kantap 40
3urup ’ 15 Tosyk 39
Osma 16 Vit cuukoHR 20
Oaxypu 24 Hupux woxan kopamon 30

pix B IYKH 30

Hladgronu 8 Kyt 27
Kaparait 2 Or 33
6 12 Unmnanse 24

| Byk 12

Onam — 23

By rasapuara Gunoan rennap myalisu conna, Myaltsn Taptrbia
XaTop THaMnram xomaa xpomocoManapia xoiinawran. burra xpomo-
COMaga sqofinamrad rewNiap KEATYCH aBNOARApra OfaTAa CHpHKKaH
Xomna wpcuitnananunap. By Xxakia MyKamMan MabayMOT KeiHMHIM

Grapna Gepunran.
Untonorusnunr loxopnaa 6280 3THATAH IOTYKIApN TeHETHKA DaHu
ITraH  upcHimaHuWl Bd UPCHAT KOHYHJIADHHUHE TYFpH.
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IKAKNUIUHN TACAMKAROM, SHMH KOHYHHATIAP OYHII YYYH acoc G¥mut
XHAMAT KHIJIH.

MeHAenb RoHyHapuHHHT Kalita kawd STHAHIIHAEH K¥n Bax
Yrvaczad 1902 bunpa T.Bosepu Iepmanusna, B.Catron AmepHxanm
Oup BAKTHUHT ¥3pma roMonorHk Ba HOrOMONOCMHK XpOMOCOMANAPRUH
Mefo3 Ba SKHHCUY XywadpanapuuHr XOocHN OYnumM Ba ymapHHH
YPYFanu( 3UroTa Xocun KUNWUIH XapaéHngarin daonvsTit Sunan anne)
Ba HOAMNNER reHIApHUHr Oenrunap WPCHANAHUIIMHKM TabMHH 2THILIAAM
¢$acnrATH 0packia napamnenuzm (YXwamnk) 60p IKaHIMCA XAKHAAT)
Xynocara KelmHIuRy,

Kalfx STHNram pamunnap HErniHAa TEeHAAPHHHT XPOMOCOMA
WOUBAWIAHINTY  Xaxigar®  TYIIYRY2  wWaxawada Golunannn
AMEpPHKAIHK ONM T.MopraH Ba yHWHT worupanaps — T.Mennep.
A.CrepreBanT Ba K.BpuamecHapHHAT LHTOTEHETHK TAIKHKOTRAPH
HaTHXACKHAA HPCHATHUHT XPOMOCOMA Hazapuacu apaThaan (1911 1),

Xpomocomanap mopdonoruscu Ba Vawamu. Xpomocomanay
WaKN® Ba  KATTa-KMMUKAWIKR Xyxafipa OYnuuawudHUHT  Metadais
JaBpuza Ypranwiagu. YyHwxu €y nappaa xpomocomanap KHCKapubd.
Ayrounawul TV waknaHub XyKalpaHNHT 3KBATOP TEKHCIHIUIZ
AXWH KYpUHALHTay xonaTaa kofnawran O¥nagunap.

Xap 0HP XpoMOCOMaHWHI LIAKNMH, aCOCAH YHAA NERTPOMeEpa
(Gupnamun Genbor)uuur Kalich KMcMAA SKOWNAWrAHIWrHra OOFMMK,
LlenTpoMepanapHynr  kofipammoura  kapaG  XpomocoMmanapHi
KyHHZArd rypyXsapra 6Yanmw mymxey (32-pacM).

VW

32-pacm. Metadaza Gockrunaars XpOMOCOMATAPRHHI Xap XA
THINapH.

1, 7- MeTauenTpuK (TeHr enkanu); 2- cyGMeTaueRTprK (Kyucns
enxanapy Teur 6¥nmaran); 3, 4, 5- akpOUEHTPUK (KECKHH enkanapu TeHl
BynMarau); 6~ renonenTtpuk (LenTpoMepacH Kaprié xpomocoma
OXHPUZA); 8- akpoUeHTPHK HKKHIaMun Genboru Gnnax;

9- Aynnomany; nerTpoMepanap oK XyMANoK LRaknRa Gepuiras.
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1. MeraneHTpuk XpoMocomanap. Ynapaa LEHTpOMeEpa XpoMo-
cOMaHHHT ¥pTacuna kofnamit yHH HKKY ¥3apo TEHT KHeMra Oymanu.
Xap GHP KMCM XpOMocOMa efkacH ne0 lopiTHRaOW. Arap XpoMocoMa
yayH 6¥nca, UeHTpOMEPA YHR TeHr WKKHra OY¥mann Ba y nmoTuHua V
xapdura yxwaw waxara sra G¥nagw (32-pacMHAHr 1-waknu). Arap
JeHTPOMEPa KuCKa O¥nran XpomocomaHuHr mapxasuaa Oynca y 32-
pPACMHRHT 7-waknuna kYpcaTairan xonatiaa 6Ynann.

2. CyOMeTatleHTpUK XpomocoManap. Ynapia UeHTpOMEpa XpoMo-
coMa TAHACHHHWHT OMp y4Yura SKHHPOK ROHNammMd, ylapHy HWOTeHr
enxall Ba OHp TOMOH enKacu Kyda KHCKa Kucmnagra O¥nanw. 32-
pacMHUHT 2 Ba 3-1aknnapu).

3. AxpoueHTpHK xpoMocoManap. By xpoMocoManap TaékuacHMOH
waknga O¥nuo, UeHTpoMepa ynap TaHaCKHMHT OMp ywiaa xolinawran
fynann. Ynapaa HKKHHYA €1Ka KyJa XaM KHYWK HYKTaCHMOH IIaKja
Gy¥aaznn (32-pacMHRHC 4 Ba S-aknapn).

4. TenoueHTPUK XpoMocoManap. Yaapia LUEHTpOMepa XpoMo-
COMaHNHT yuHza xoinawray §ynanu (32-pacMHWHT 6-1IaKIH).

5. MkxunaMun Gendorra sra 6§1ran aKkpoUeHTPpHK XpoMocoManap
(32-pacMHURAT B-1mIaknu).

6. iynpound  akpouewTpux  XpoMocomanap., By Tunzaru
XpoMmocoMaapaa WkkunaMuyu Senbor yayH G¥mul XpoMOCOMaHMHT
KMYHK HYKTacuMOH G¥narunu awpatn® xysau. By Kmcm#n xpomo-
coMautr #¥npown ned aranaan Ba y HHArHYKa HOCHMOH KHCM OPKATH
XPOMOCOMAHHHT TaHACHTa ytaHTaH G¥nanw (32-pacMBHHTr 9-traxs).

HenrpoMepa (Gupmamun Genbor) mag XpOMOCOMATAPHUHD MYXUM
KicMaapuaan xucoGnanus, ynap OYNHANW ypuyryd UINapura ynaHuo,
XPOMOCOMARAPHHHT XyXafipa OVruuain KapaEHuaa ymNT KyTonapura
XapaKkaTnaHuaapuHA TABMUH 3Taau.

Xpomocomanapuur CTpYKTypacH (TysHauuin}. XpoMoco-
Manap tpodasaHrur SOWAAHFNY XABPHIA MHrHUKA HKKHTA HICHMOH
Xpomarajanapaan ibopar Gynagai.

Meradiaza Sockuunzars XpoMocoManap TYPTTa HHIMYKA UIICHMOH
APHM XpomaTtumanapAan Tysuaraw Gymazn. Xpomartnaanap Tapxuduna
Xpomatun mognacw O¥nuG y mMaxcyc dénswren gel aranysdH keMEBui
Monna tancupuaa Kuzruiu-OnHadma padrra Oysnanu. Xpomocoma-
Aapyu ury mopma Gunan O¥%6 Mmxpockonga kypuwr Ba TAacBUprAL
OpRann ynapHuur Ty3uiHIWKCa oua Hoé6 ganpnnap oaMHann. XpoMmo-
COMaHUHE Xap XiTt KUCMRapH G¥p XUNAa GYRaAMac kaH. YIapHUHT TYK
UFamala an KACMUHY TETCpPOXpOMaTHE AeG jopurnaagy. Xpomoco-
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Mandur Oy KHCMIapn kKy4nH cnpanjawrad O¥nHo, ymaphary ro
dacaugTi kyna cyceT G¥nann. XpoMOocoMaHHHT axinM O¥sanmaly
KUCMJIAPHHH 3YXPOMATHH Aeinnamu (33-pacM). XpoMocomarm
KUCMBapHiA axcapHIT TeHnap skonawraw Oyaub, 6y Kuc
chimpaniaps  HucOataw EAwnran  O¥nask. Jyxpomatvs  da
KypcaradTrar MeHTaplaH TalLKHN Tonrad. ['eTepoxpoMaTiH Ba 3
MaTHH KHCMJEPHHHHT XPOMOCOMAITApZa TanMa-rajiiIaHnG xoitn
TapTMOH Xap KailicH XpoMocoMa YYYH CReuHpux - ¥3Hra xoc Ba T
G¥naznu.

33-pacM. Xpomocoma Ty3umvw
CXEMACH,
(2 - 2yXpOMaTHH KicMnap;
6 - TeTepoXpoOMaTHH KHCMIIAp):
1. ¥rxuTa XxpoMaruaanap;
2. MKKHTA XPOMOHEMANDP,
3. xpoMmoMepanap;
4. MaTpHKC;
5. neHTpoMepa  Ounan  OHpramii
Gupnamun Henor;
6. aapoua;
7. xpomocoma fiynnow,

XpoMOCOMANAPHHHT WUKH  TYIWAWWHHE  Maxcye mudd
ouauua kunyBun OV¥xmap Ac0 aTaqraH peakTWBNap TaLCHp 3T1
TAIKNK ~ KRIAHAZK,  XpPOMOCOMANAPHMHT  reTepoXpoMaTHH
ISYXpOMaTHH KucMiapRan wGoparanrk, afnuxca, nNoOIATEN
Mocomanap nef aranran Oexnéc HHPUK XPOMOCOMANapRa SKKOM
rammnadagy. bByugah  xpomocomanap (88! #imama E.Banst
TOMOHHAAH Zposoduna (Mesa) nawitac cynax GesNapuaa TeMH
VYnap oaawii xpomocomanapra nucGaras 100-200 Mapra y3yu 8a
MapTa kY1 xpoMotieMastapra sra 6ygann. byYnaal rHrgiT XpoMoco?
K§11 MapTa TaxpophasyBuH DHAOMKTO3Z owmBatupa naltpo OF
DHAOMHTO312 XpOMOCOMa XpOMaTHRanapH kYn Mapra G¥auHuo,
Eémulrad Xonpa KofaaM, xyxalipa sca G¥nunmaitan, nartakazna
kyr (1000 pan oprux) xpomardgajan nfopar HONHTEH XpOMC
Xocdn Oynagu. Ynapgary reTepoXpoMaTHHIAapH BHMa-EH Koila
KYIOK paHrgar IUCKAapHW Xochn wmnaad., Byaaail xpomocor
UKMTOrEHETIKK TARKUKOTIEE Y4YH FORT KHMMATIR 00beKT yucodnau
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XpomocoManap XaérHOa MKKATZ (UIHOMOTHK — SAPOHUHE
p——— untephasa — ALPOHWHT HMKKK Mapra  Oyauunmn
acuaari AaBpiiap MaBAy .

op AapoHART GYNHEMIT AABRPHAATH XpOoMocomanap Ypraua 0,2-20
KM &yt Aactnab Oup-Gupura AkHu xolimamran ¥3apo  ¥Xwato
AKKHTE XpOMaTHIANIaH nbopat 6¥nanu. Kelthipok xpomarnganap Gup-
GrpHmaH TYARK axpanub Xap kalicu Owmpu alipum swru  asnon
XpOMOCOMACHTa aftmanann. SAQpoHHHr HMKkkW Mapra  OG¥amnuwn
opacnaary RaBpaa Xap KalcH Anrd aanocd XpoMOocoMacH TeHT GYnnuuG
yaapo AKKH MOMNAMTaH MXKATAJEH XPOMATHOANAD XOCHN KHIIAAM.
{llyngaifi XONaTHd AHTH JBNOA XDPOMOCOMANApH ICKH AHPOHHET
ﬁynpmumn Kapa€HWaa XOCHIK Oynaérran WMKKHTA KHIH fiApora,
gunoSapuy, alipuM Xyxafpanapra YTanu.

XpoMmaruaanap  TapkWOuaarw  HykneompoTemamap — Gypanut
pyrounamranaa (15-25 wM) wn wakmmaa 6§aus, yuy xpomouemanap
nel ropUTRAALH, XPOMOHEMANAPIA TOMATIOK AXIIHTMHA KY¥PUHATHIAH Ba
TYK GYanaaurad Kyprimanap OynnG ynap xpomomepanap aeG aranaamu.
Ynap racTon oxcunnap atpopuaa THK monexynacununr 3y ¥panniun
paTHxacuga XocHn OYnran, XpoMomepamap coHH, YnuamH  Ba
XpOMOHEMANEPAR HOHNaWKLE TapTHON RKKaNa XPOMABTHARRA XaMm Oup
xun G¥nany pa Xap KalcH XpoMocoMa yuyH HucOatan Typryn Gynaau.
Ywoy Gearvra gapab alfpum xpomocoManapy UASHTHOHKAURA KHIHLD
Ba Oowka Xpomocomanapaax dapk KanHur MyMknH. By saaspra JTHK
MOEXYyRacu Ba YHJAA koAnawrad rewnap akTHe OYnmarau Xonarzpa
G¥nanunap.

Xpomocoma GaonugmuHuur 2-naepu nuTepdaza £ku QYHKIROHAN
naep Aeh atanapn. ¥ XywaWpaHudr, DuHobapHH, SEpOHHHr Bup
O¥nunumu Gunal mkkwium GYNMHMIIM OpaCHAArM AABPHM 3 WUMFa
omann. By naepma Xyxkalipa SIpOCHHMHr XeliMHATH  G¥nHHHWIMCa
Tafi€prapnurs Sunan Gornux xapaéunap wamoén 6ynagi. Unrepdaza ¥3
HABOATHAA yuTa KETMA-KeT KeNaRuraK AaBprapra GYARHAAN:

1. Cuntesntan apsanru gapp. G; xappu Gunan Genrmnamran Gy
AaBpia Xywaltpa fcamu pa yHaa JHK CHHTEITAHHWHHY TABMHH STYBYH
*apagunap comup Gynamu. By naspoa JIHK HUHT peRHKAUMSTaHHIN
YyH sapyp 6¥nran nykneorupnap, depmentizp, PHK Ba Typnu okcun
MOJNeKymanaph cunTes KWIHRAN,

2. Cuntes narpn. S xapdu Gunau udogananran 6y Haspra JHK
::gzﬂkaunmanufi, YHHRT MHKZOPH WKKH XHcca K¥madgu. Ynap sHTH

1t 6¥nagrran xpomarmpanap TapkHEHra Kupans. MUTOXOHApMSAap
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Ba xnoponnacrnapaard JJHK MUKZOpH XaM HKKH XHCCa oluagy
MIyHuur ounaw Oupra PHK Ba okcun MofekynanapH CHHTE3INaHHIny
A2BOM 3TaJH, HEHTPRONANEP COHH XAM HKKH XHCCA OpTaJH.

3. Cuurezzian keltiuru (Xyxaiipa OYNHHULIHAAH ONAMHIN) Aaep,
G; xapdu Ounan Gearunanran Gy paepaa PHK Ba okcHmnap cuHTesy
AABOM 3TajH,

[lyHmad kunud, uHTepdasa RABPHLA XPOMOCOMATAD MEKPOCKATI 1
ByTyHnail KYpHRMaiIH, YyHKH YHEHE TapKkuGuaart xpomariaa sa JIHK
MOIIEKYNaCH HIICHMOH XOnaTAa KyunH ERUNKG KapHOTNNAa3sMaHMHI Kin
KicMunn srannaran Oynagu. Qaxat wynpa#l xonatgarmna JJHK
MOJIEKYaCH Ba YHHHT OMp xKcMH GynraH rennap akTue ¢aonuart
kypcata onann. By nasprupr oxupura xemn®, Xap KalcH xpoMocoma
aitpum JTHK monexynanapura sra 6ynrali wKkMTaRaH XpoMaTHaara 5ra
6yrmb y JHK wmonexynacuuuur oxcunnap ¥paamsaa xynm Mapra
cupannamyb TAXNAHMR HATWRACHIZ XpOMOCOMAN2p XHa Taékya
Xonarira kepagu. Lynsur yuyH xam ymapHu MHKPOCKONZA K¥pui
UMKOHHATH TyFunany. bynnail Xonataarn xpoMocomanapra sra 6¥narau
Aapo, bunobapHu, Xyxaltpa nasSataarn 6¥nMHALTra Taiiép Gynanu.

2. FKUHCCH3 Ba KUHCKIE KYNAMIIMAHAT UNTONOCNK acocaapu
2.1. Kuncenz k¥nalHWHMHI UMTONOMUK ACOCAAPH

OpraHM3MIApHHAT HWHCCHA BA BEreTaTHB K¥nalfmunapraAsr
acocHla YRWBEPCAl XapadH — Xyxa#paHudr OYAMHUWH &Tand.
JYKAPUOT OPTAHUIMNAPHHHD COMATHK Xykadpamapd MATO3 OYIUHHI
opKaan Kynaspi. Muros Xywaipa RapocHuhur wynapal Oynuunu
Kapa€HuKe, OYHHHT HaTHxacHpaa GuTra xyxailipanan xap Supu ora-oMa
XPOMOCOMANGPHHHHE COHMra TeHr G¥nraH XpoMocoManap coHura ara
Oynrar MKKUTA AHTH XyxaWpa Xocun 6ynagd. Xyxkadpa GYnmHHHLNA
MKKH aCOCHH GOCKWYZAN: RAPOHMHT GYAHHKILM — MUTO3 (KAPHOKWHES)
BA UMTONNA3IMAHHHT OFIURMILY — UHToKMHE3NaH HEOpAT. XyxalpaHuHr
Xa€THH LMKIU KeTMa-KeT Kenagurad ontuta ¢azawum — nntepdais,
npotala, Tpomeradasa, meTadasa, anagaza Ba Tenodasann Gocub
yragu. By Bapua Sockudnap uuTephaza Ba MuTO3ra GYITHRYBUM OHTTA
MHTOTHK UHIJIHH Tawkua 3tagu. Harepdasza Ouna jokopuaa TaHno
YTOUK. DHRK MATO3 OYMHULIHAHT GockudaNapy yCTHAA TYXTanamHs.

. Mutos OynuEM@HHuHr Oupunuu dazacH mpodasaga XpoMo-
COMaap CHMPATCHMOH Ypankb Kantanawn® HYFor TOpTARUAP:
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JurephasaHuHT CUHTE3 {S) AaRpHAZ XpoMOCOManapHIHT TAPKHONAArn
K MKKH XHcCa opTraHmurk Tydainu npodazasard  xpomoco-
ManapHHHr  Xap 6HpH  MKKUTA XPOMaTURAAAH uGopar G¥naau,
XpoMaTHEAIAp 6up-Oupy Ounan OupnaMyx  OenGor MeHTpoOMepa
(K"“emxop) Gunan  Oupukkan GO¥nann. Hpodasza xapaBHuHuHr
GopHIUMAA XPOMOCOMATADHMHT COHPAMIALIHUIHHKKE 1BOM  ITWILK
jarwxacuia ToGopa Hyromnaura Oopaaunap Ba SHAMNRKZA ylap
gpyFIIMK MUKpOCKONHIA K¥ypunaxuran O¥nmubé xonaawnap (unomagaru
34-pacM). XapaKTepn TOMOHM InyWXak, npodazaga xpoMocoManap
gyTyH fapo G¥itnua Tapxanran O¥naxnnap. Slapovanap #ikomd Kera
gownalimn. LlMronnasMaza kolnawWran ueHtpuonanap «xybta Oup-
GapHAaH y3oknawud kytGnap TomoH Hywana Oownafigu. Viap
ypracupna MHKpOHaR4yagap MabAyM TapTuCaa xolnamnt xKyrOnaphu
Gup-Gupura OHPNAWTHPYBUW Oynunmn  ypuyrmnu KU aXPOMaTHH
anrapaTRed  Xocwn Kwnazr. Ilynn kalil aTHWI KePAKKH, HOKCAK
YCUMTUKTAPHHNT  XyXafipa Mapkasnapuia LeHTpHoNamap anuKmau-
MaraH. YNapHWHT Xyxaitpa Mapkaznapn Oolmkaua TY3WNTaH.
Xalteounapaa 3Ca HAK WHTEpGa3aHHHr Y3UAAEK UEHTPHOMANAP HKKH
xucca oprran 6ymub O¥nakax AMrU Xykaipanapeunr ueRTpHONANapi
ripodasaga kyrGnap romol Tapxana bournalian. Tpogazarunr oxupiaa
fapo MeMOpaHanapi napiananno, Aapo KoOHrH ii¥kona Gotnaian.

Mpodaza ra merataza ¥pracnpa opanux Oockud mpomeradasza
axkpatunanu. By Oockuuma sgpo xofurm  OyTynnad  Aykonaaw,
XposmocomManap Xyxalipa 3KBarop TeKHCIHCH TOMOH XapakaTia-
Hagunap. By saxkrra xenn®, mukpodafivanap &k axpoMaTuR aniapa-
TUHHHS IMAKIIAAHAMIY JaBOM ITafU.

Xyxaitpa OYnuHALMAAKT Meradaza dasacuia aHHK WIaKAnaHCaA
A¥roHnaturay xpoMocoManap KBaTOD TEKHCIMIHAA WYHRaMH XKoiawa-
AUndpKd, YNApHWHr UeHTpoMepanapd aiHAH aHa Wy TeKHCIHKIA
KoRnawagunap, XPOMOCOMAHWHI TAHACH YHRAH TAWKapHaa ypud
oMM MyMKMH. B¥aunnm ypuyrn TVIMK waknnadran O¥nanH Ba
8XpoMaTi'H Wnyanapu XpoMocoma LEeHTpoMepanapuHu KyTOnmap Gunau
Sornatinn. Metadazana hnenTpomepa OHRal CUPRAWCaR  HKKHTA
XpoMaTuganas nGopaT XxpoMocoManap SKKON Kypunami.

Anapasa GOCKHYMAA XPOMOCOMAHUHI UEHTPOMEpANapi axpa-
faau, wy pakrgad Gownas Xap GMp XpoMaTHAA AHMU XYkKaApasHHT
MYCTakun xpomocoMacura ainaHamu. AXpOMATHH HUNApH UEHTPO-
MEpanapra ynanu6 xpomMocoMaliapHu Xykaiipa KyTGnapu TOMOK TOpTa
Sownattanmap. Wynnafi xunnG, anadazana uutepdasa AABPHIAEK
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XPOMOCOMAaHUHT HKKM XMCCA OpPTraH XpPOMaTHmanapw GYTAXaxk sfHry
XyskalipaHHHT  MYCTAKHIL  Xpomocomanapu  crdatnas  XyXKaipa
kyTGnapura Tapkananu. Uy saktman GournaG XxykaftpaZa Xpomo-
COMANMAPHAHT HKKATA ANMNTOKINH TYIINaMK Masxys OYnaam-

MHTO3HHEr Tefodazackaa xpoMocoManap KyTonapra TYIanuG,
cnupannapy  &tuna  Oownawd  wartikacuga  wurHUKanawmug,
MHKPOCKONIa AXWM KYpHRMainyran 6YnnG Konamunap. HAPO kKobury
Xocnt 6¥nann. Anpoua €xn gapoYanap wWaknnanuG Somnadti9 0Ta-ong
sppodanap cowura sra Oynagunap. Hapoyanap fapoHwHl MYCTakun
Ty3zunManapu O¥nMmacaan Xxpomocoma arpodmuparn Kucmsapaa xocun
6yanG, ynapaa pPHK cTpykrTypacw woamaHran OynagH. Xpomo-
COMAHHHT §Y KHCMH — TeH KACMM AApodann Tysunma (ar) A€ aranug,
yuga pPHK wuuHr curresu amanra owazw. fapouwaga PPHK Hnwr
TofaHiuuaan rawkape pubocoma cyﬁ61{2pnmcuapu xam AKANARKS,
vnap kelfHHYanuyx ourofniasmara ¥tué, Ca * KaTnoHnapr HIITHPOKAA
Gupnamnb OKCHR GWOCHHTE3HIA HINTHPOK O3TyBuk OHP OyTys
prbocoManapHH WAaKNNanTHpagunap.

TenofasaRUur OXHUPUA UUTONNAZMAHHHE XaM UKKHIE AXPanmui
coaup 8¥naan. Venmnux sa XahpoHNMApAa MHTOKHHEIHUHT KEHHLINA Xap
xun 6¥nagn. Veumnuk Xysadpanapuna sca XyxaRpauudt Ypracusa
HUTOTLIAZMATHK MeMOpaHa nakmzo Oynub, atpod roMOHTa ¥ea
Gownalil Ba XyxaHpanu TEHT MKKH KACMra awparagn. Kelnn aca
uennonrosa Koburm xocun O¥namgm. XaiisoH Xyxailipa/lapwia sca
MIasMaTiK MeMBpaHaHWHT YpTacufia DOTHKNMK nafigo GYNMO, acra-
cekHH TopalluINy HaTWXacHaa Xyxafpa TeHI HKKH KNcMra GYIMHaIN.

Xy®alpaHHur MHTOTHK ULMKTUAA (unoBa — 35-p3CM} MUTO3
HUcHATAH kucka Gockud OYnub opatpa ApMM coatpgH Y4 coarrada
JaBcM 3Taau. Mutos xyxaifipaHuur OynuHUIIN EpiaMuHpd XPOMOCO-
MaNap COHH Xap HKKK AHTH Xyxafipara ¥arapMaran xonga YTand.

2.2, Kuvcult KYnalivMWWHHT UHTONORK acocfApH

OpKak Ba yprouw KUHCHH XyxaifpalapRUHT ¥3apo KyIHIHINKRAAH,
ADHH YPYFJIaHran TyXyM Xyxaiipa - 3uTOTalan SHTW oplatH3MHWHT
maiigo SYMHIIM Ba PUBOMIAHWLINTA KUHCWIR Kymaium net aramajH.
XalBoH Ba VCUMNUKMAPHUHT KHMHCHM k¥malivwuga aploxnapapo
SKHHITMKHUHP M3IUWANACH XHHCHI Xyxadpanap — tyxym XykaHpa B2
CNepMaTO30WMIap OpKAM  aManra owWWpHiaauw. ByrwHT XakpoH
KOMApNH KO#lH 1MYHAARH, KUHCHH XyxafipanapHuur KaTTanurd
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capn3M  KTTANATHA nm_:sﬁarau wyaa kwuwx (onaMm T}QWM

xaipacHHUHT  Maccac 107 r, cnepmarozouannukn 3ca 107 1)
GynHmHra KapaMaii, OTa-OHaya wmaexyn G¥nram Gapua OGenaru Ea
xoccanapHIHr Hpcait ax0OpOTH — rednapuHu Kenrycs aBnoanapra

<azanw. BY %apagn xaunai copup G¥naan? Xakson Ba JeuMmnukiapia
-l Xy&afdpanapHuHr pusoxnatml HY¥aw XamZa ypyFrasmun
xapacHir Typaia D¥nca-na, ammo ynap Xap MKKalacWHRMI acocuia

jaig  MeXaHusmmap Evamd. Xalleon Ba YCHMOMKNapaa KuHCHI

wafipamapHHHT eTHIMIKAR XapakTepnu xapadH — meiio3 6¥muHIW
conup Gynaan. -

FKuncuf XyxaipanapHiur pusoxTasmiudga pyit Gepanuran
pmedo3  KETMI-KET OYRamiran wkea OfrudnweHi ¥3  wanra
onanu.

1. PeayxumoH 6¥muamn, Synna xpoMocoManap ¢OHH HKXH Mapra
KaMafdRr, Xyxalnpa Mnaouaii Xonaraan ranioMa Xxonarra yraan.

2. 3xBalMon G¥nuHRIl, Oynpa Xyxaipa rarfionf COHAH XpOMo-
coManap TVITNAMHHY caknad Kohamu.

Meitos HWKIH KeTMA-KET coaup O¥nagurad Gockuunap kKatopuiax
nfopar O¥aub, ymapaa XpaMocoManap KOHYHHI ¥srapuiuntapra
yupaiiau, Melo3HUHr OUPHHYA G¥nuHMwNra Kupaguras Gockaynap |
pakaMi, MKKURUM OYAWHAWITA kupanurannap aca 11 pakamu Onmaw
Benrunasanm.

Hurepdasa Tpoghaza i Untepxunes | [lpodasa Il
NEeRTOTEH
IHTOTEH
Ij MaXHTeH
AMNNOTeH

AMAKUHES
Meragasza | Meradaza Il
| Anadaza | Anadasa 1]
Tenrodaza I Tenodaza Il

3xE3 Peaykunon 6¢nummumira snponunr 1 npodasaas 1 renodasarava,

. MROH G¥mHnvinra aca 11 npogasanan 11 Tenodazara xazap 6§rau

Apo I%’1:31"1};}:'1'11!.liI|'IH]-|1" LHKNKH KHpagu.

pod a;'mnanam 36-pacMaa  MediosHuHr cxemacm kemThpwnrad, |
3 AYRa MypakkaG GOCKi 6y/mi6 RENTOTER, SUTOTEH, NAXUTEH,

99



JMNJOTER Ba JHAKHHES feG aranral 5 Ta KeHka GOCKHUNAPHU ¥3 nyprg
onagm,

JenroTenaa XpoMOCOMARAPHHNT CTHPANCRMOH  ¥palgmyu py
fiyronnawdinn - GOMWNaNAIN. Epyrmuk  MHKpockOnmHIa K¥punaérray
MONAp AMONOHI, COHTa G¥nub Mutoz npodazacuuuur SoWNaHMnnaary
xpoMocomanapra oram G¥nann.

3ureren GOCKHYZA TOMONOTHK XPOMOCOMANAp KOHWRioramms-.
naund, AbHu OAp-OMprra TyTAWHOG CHHANCHC XOCHT KHA&Anap, By
KyIa MyXUM FEHETHK XOfHUcack 6Yu0 roMonorHK XPOMOCOMAanapRukr
aflpum KucMnaps Onnan Ypuil anMatiunnl, sbHA KPOCCynromep
XoAAcacnuuHr p¥i Oepwwnra umxod spataid. UKkH ¥3apo Tyramran
Bynnall Xpomocomanap Gusafent e artanmaad. LUyHNad xuaue,
GupalleHT TYPTTa XPOMATHAAIAH AmIKMA TONAgH. V3 yn4aMn, makmm
Ounan Oup-Onprra ¥xwaw G¥narad xpomocoManap kyQgra rodonoru
xpoMocomanap 2e6 araraan. BHp KyQT XpOMOCOMR MKKKHYH xyd)
XpomMocoManaH apx Kuimaguran Gisica, yTapHHM  HOrOMoaorm
XpoMmocoManap aed atanaiu.

IMaxuTeH (if§ron unmap Gockryn) xap OUpH HKKM XpOMarupaga
TAlIKMN TOMMaH KOHBIOMAUHANAHYBYM XPOMOCOMANap ramiloly ¢oHR
SupaneHTnap Xocunl kwanim Oaman XapakTepnamamn. By 8ockuag
XpOMOCOMaHHHT XpoMomMepanin TacBupH sxurk dapknadagi. IMaxurenn
CHHANTUK KOMIUICKCHUHT IHAKNAAHAILME TYTaRNaHALMN.

JunaoTen GOCKMYHAA KOHEIOraUMANAHFAH TOMOMOUHK Xpomo
COManapuuAT 4 Ta XpoMmaTrAany GHBANEHTAAPH AKKON K¥pHhaau. B
GockA4Aa FOMONOTMK XPOMOCOMANAPHHUHT afHAaH ¥XWam KHCwaapu,
¥3apo  Oup-Oupimad ysoknawdin Gownannd, y  Keluuyann
XpomocoMalapHuHr Gapua KUCMAApHIA KY3ATUNaAW. XpoMOcomana)
Onp-CHpunau axpaltaéTran sakTaa ynapHaHr OypalHWH coaHp Gynmi
MUPOBAPAMAR XMa3Manap fel aranrad X-CUMOH HIAKAHM ORagunap
XuazManapHUHT MABXYIIRTY XpoMatnianap Ypracuaa KpocCymrose
coaup G¥nrannurvnan zapak Gepaiu, SbHH ymapiaa afpMM Khcmnapl
Ounan Ypun anMawmHuug 03 Gepran Gynanu,

AnaknHes OOCKHUMAZ XPOMOCOMANIADHWHT MAKCHMAT cridpal
NammMiiK Ba Ayrounampuy w3 Sepanu, HaTHAALa XPOMOCOMATap KANT
iyron Taéxkya Wakikra kupaginap. Wy Gunan npodasa [ vyrafigy,

Meradasza [ aa agpo xofGuru Syzunauun. Sppovanap iykonani
Bueanentnap skeatop TekdcrMrdna wolnawmub meTadaza UN4cTHHKD

 AApHHW XOCHN KWIagu. XpoMocoManap Kyulu croHpannalray, sel
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rajjairafi Ba Hyrounawrad. XpoMocoMalapHHHT CHHPANNAINIIK
Kaﬂcpa-'ia 1 ra Kagap AaBOM 3TAH.
and Apadaza [ Ja  xpomocomanap Kapama-Kapn  KyrGnapra
TOpTHIARN. Meiioz 1 aumadazacuHdHr muTos aHaazacHaaH ¢apkn
iy HAAKH, auadaza | Oa OHTTAa UeWTposepara YNaHTaH WKKHTa
xpoMaTmanaH TAWKMA TOMraH XpoMoOcoManap TapKanagu. Anoxuna
xaiizy TVl KEPaKKH, Xap Gup kyQrurHr (GHBATICHTHIINT) OTATNK B
GHATHK xpoMOCOMaJIapIIHHEI' TEHT XONJANHK HXTHMOJANTH O¥iAva
qkkH KYTOHHHI WCTarak Oupura TopTunaau, arapfia ynapiau Oupn
gurTa KyTOra TOpTUNCa, HKKWHIHCH andarta 60mKa KyTOra TOpTHARAN,
Fy MahHORA FOMOTIOTHE XpoMOCoManap 6up-6upura Goraukanp. AMMo
FOMOTIOTHE XPOMOCOMANAPHWHL Xap Eap xydTn, Gowkacura wnucbaray
MyCTaKus TAKCHMMAHHO XpOMOCOMANTAPHHHT TYPNK XHn
KoMOugaumranapniy KenTupnd YMKapaan.

Texodaza | Ja XpOMOCOMAnNapuuur Kyroaapra ampanHiuy
TyraniarnG, Xap 6Hp rOMoNOTHK XpOMOcoMa TYniaMu arpoduia sapo
KoOHTH XocHn O6¥nanu Ba GHTTA XywalipadaH MKKHTa SHIW Xykaipa
xocun GYnann

Meiios | pa meiios II Fpraciuaarn nnTepdasa KBCka MyAsaTan €kn
ymymat GYnMaltan. YHURr Mefos | Ba MATO3 HHTEpdasacuan acocHit
papkn mynzaxy, yana aarg JHK cuuresd pyi Gepmaiion.

Meitoz IL. Meiioz IT Hunr Solwnanninza xpomocoManap MKKH
XHecea oprraH KydT XpoMaTwianap yMyMuil iedrpomepa Ounau
Supnawran G¥nann. AMMo Xap Orp Xyxailpa MuTO3 Ba Meio3 1 HBHT
Sownanumunary kabu XpoMocoManapHuHT Kyiu (2n) T¥nraMura sMac,
Gankn sxxa (n) T¥anamura sra Gynazn.

ITpodaza Il ma xpomocomanap axwu dapknavaan. Bup-Gupnaau
¥30KRAWAETraH XPOMATHRANAD XaNH KPANMAraH UeHTpoMepa Ounad
yhadran G¥nagunap.

Meragaza Il pa xpoMocoManapuusr Kyw CTPyKTypacH XMW
udonananran Gynagn. Xpomocomanap ¥3 NenTpOMepanapy OHnax
SKBATOP TUKHCIUIUAAH X0l onagM.

Aradaza Il na uentpoMepanapHunr axpanumy pYii Gepanyt ka Xap
XPOMAaTHIIa MyCTaKHII XpOMOCOMara aiinaHaa.

Tenodaza 11 pa XPOMOCOMANAPHUHT  KYTONapra TapKanuium
Ura eTanu ea unTokuHes GouwlaHany.

Wynza xunue, Oupugyn melfos CYNHMUIIKLA XpoMoOcoMasap
fanntoux Gynran wkkkTa Anpo xocun OYnmamm; wy caSaGmu
HEHE GupHHum 6¥Nnnniwy penykumnon 6Ynumm Aeinany.

Gup
NoEy

CoOun
Meil 03
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Wkkueun GYAMAnMAa 5ca Xap Gup AHrw Agpo AHA O¥mwmap
AMMO IHIMAMKAA XpoMaTuZafan Xochn G¥nram xpomMocoMa apamas
ury cafabnu MHTO3 TUNTHAA G¥nazuran MKKuHYK OYNHHAWHN IKBal N
OYnuHNW Aed aranany. bunodapui, meiios G¥nuAMIira KHPBITAH X;
6np Xxyxalipa KeTMa-keT WKKW OYnuHHinjau cyur rannoWl COHpar
XpoMocomara 3ra ¥nran TYpTTa Xy*alipa xocun 6¥nazu. OpraHoumuy
Mmeilozza MuTosga O¥nvannm xafu Xywaftpanap Yprachma Taconudy:
TAKCHMIIAHA Hnap.

OpraduaMRapHHET  XHHCCW?  kynadiuinn  paxTMA2  Wpey
ax6opoTHHHr GHp Xysailpa aBnoaMzaH KelHHrW aBROX XYXaikpacy
FTKA3HIHII MEXAHHIMH — MUTOZHM MHHCHA Kynadwim saKTHIalH at
wysnali Mexasuam GYnran meltos Hunan ¥3apo Takkocnaw S-Kaean;
KENTHPHAraH.

Xpomocomanap ¢aonMATH XykalipauwHr MuTOz B2 Medi
G6¥nunnl kymaftumnapn — AU asnoy Xyxatipanap XOCH# KHIMHHLY
Kapagruaa amanra omupunand. Ly cabadnn xap Axku OYRHHHUIHUE
GHONOTHK aXaMMATH KaTTa.

MuaToanuHr SHOJOrHK AXaMASTH:

1. Muroz ¥cub puBoxnaHa€rraH  OPraHH3IMHHHC  Tat
Xyxaipanapi xamaa BeretaTup iyn Ounan Kynakuwky TaxMBH 3TYRY
Xyxalfpanapna naMogH G¥nanH.

2. MuTo3 6YynHHN HaTHXackKAa XOcun O¥araH xap HKKH Xyxai
panapaa xpoMocoManap COHH y2rapmai, GowlanFry Xyxaipagarunae
aunnoun (2n) XonaTAa CakNaHWUG KOMAAU.

3. MuT03 opraHH3MIap OHTOreHE3N KapaéHuja sHrM XyXaipan:
FURIODAHWET  Wanannad outa OOpMIY  Opwanw  ymapwAwr Yo
PHBOMNAHWLM, BOATA ETALITHA TABMHH 3Tafu.

4. MyT03 Ty(alilH OPranHIM OHTOreHesH KapoMuaa Hobyn G6ym
KeTraH XyxalipanapHuar Ypuau SHrd Xyxafipanap Onnan TynaAdpHAan
Xap xun cafabnapra GWHOAH XapoXaTNaHraH TyKHWMa pa Opranfi
YHUHT EpraMuaa pereHepallia KHITHHATH,

flekuH XyXalipanWHT MMTO3 GYNMHMIIN kuHCHil Kynmadiu
HAPISHHIA XPOMOCOMANAp COHUMHHI ZOUMMANHCHHU TABMHH 3
onMaizn.

102



Meilo3mRHT SHONOTHX 2XAMERTH.

1. Meiio3 auHcui H¥n Gunad x¥nasaurad opraHuaMIapaa Katop
aBJOINEP AABOMHZA XPOMOCOMANap COHWHHAT  JAOWMHIMNHTHHH
Ta‘bM““naﬁn“'

2. Meiioana OTa-oHa XpoMOCOMaNapH Xap XHR rametanapra
apKaTHLLIS Tydaliny SHr# XxpoMmocomanap Tynnamura sra O¥aran
caveTanap Xocun 6ynazu.

3. Metio3 KOMOHHATHB ¥3rapyBuarNKHH TALMUHTaiam.

4. Meiio3 xapaéHujia XpoOMOCOMANAPHHHT raMeTanapra HOTYfpH
rakcUMNAHHIIA HATHXACHA2 OPraHu3Miap PUROKNAKRUIMHHHT Oy3n-
aHIEH, OPCaHH3MIAPAA, MaCcaNaH, ONaMIapaa TYPiH HpcA KacannMknap
Kesmb YMKHIIE MYMKHE,

1OKoprA2a GaEH DTHIraHNapAaH MABIYM CYNagnKn, Mefios xuHeni
Xyxaitpanap PUBOKIZHHLW wapaéHMHHur Gockuunapuaan  Qaxar
GHpHTUHA XHcobnaHaau xomoc.

Meito3nan c¥Hr eTYK XUHCHI Xykalipafiiap — raMetanapHMHr
waknnadum Bockuunapu Oomnawand. JXKueenit XymxaHpanapHWHr
XOcHN 6 nruwMHKEr Gapua xapaKnapi raMeToreHes 1el aTananu.

MuTto3 pa MetioiHn knécull TaxKocTa

S-orcadsan
Bockrunap MuToz Meiios
Hurepdaza JIHK cuHTesH. JAHK cunresu.
XpomocoManapHu KT XpoMOCOManapHHHT MKKH
MKKHA XHCCA OPTHILIN. Xycca OpTHLIH,
Tpodasal | XpomocomanapHuur XpoMocoManapHHHT
KAITANZHALWH. KanTanaHumy, I oMonoruk
XpOMOCOMATapHRHTD
KOHBIOMALMAIAHAY Ty Qafinu
OUBANEHTRAPHHHT XOCHA
R — Oy, pekoMGHHaINA.
Meradasa | XpoMocoManapHHHr | BHBANEHTIAPHHHT 3KBATOD
IKBATOP TEKKCRUIUAA |TEKMCITHIMAA ol TaHnUIap.
o KORnaHWLAapH.
Anadaza | KytGnapra Gapua XKy ¢t romonorux
XpoMocomManap XPOMOCOMAHHHT SHTTacH Gup
TYINaMUBHET apMH KYTOra, HKKWHIHMCH OOMIKa
TOpPTHIaAu, Wy cadabmm |Kyrhra TopTuiiann; HaTHxkKana
T———— | __8H7¥ nalinc &¥nran xocun G¥nran gucu
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“xyxaftpanapia Xyskatipanapaa XpoMocomanap)

XPOMOCOMANAD CORN cony rannonani Gyaany.
aurionnan 6¥nann.
Tenodaza Kyxapana alinan Kyxafipala reHOTHIINK
Yxmani TUITNOHITH dapKnaHyBul WKKRTA
ANponap WaKINAaHaRK TanNoRANY AAPONAD
iaxkIianaau.
Tpadaza Il - XpoMocoManapHuHr
KanTanasHuy.
MeTagaza Il - HenTpoMepanapHWHT 3KBaTop

TEKHCNIHIAAR Hafinanniny,

Anatpaza [1 - XpoMaTHaaNapHHHT
KyTOnapra TapKajiHILH.
Tenodraza It - Cerotrnuk dapkranysum

TYPTTA ranfnouaIH
| ARPORAPHKHI WAKANAHWWIY |

3 ?cum.nmmapna CHIOPOTEHES BA TAaMETOTCHED

VeuMmmikiapaa KWHCHH XyxXalipalapHAHT WDAKNIAHWN  HKH
Gockuura 6¥nuuanu:

1-GockHu — cmoporeHel ranjoupTH Xyxaltpa - criopa Xock
Oyauw Sunal Tyranmanany;

2- DOCKHY — IAMETOTEHES ETYK raMeranapHiHT eTHITHWH,

Mukpocnopanap kit 4aHr AOHARAPHHMAI X0CHA GYnHwW xapadk
— MREKPOCROpOreHes, Makpochiopa &Ki TYXYM Xyxafipananr Xock
O%nunr xxapaguH 3ca MAKpoenoporenes Ae6 aranaan.

Mukpocnoporenes Ba  MHKpoOraMeToreHel.  Xap  HKEK
WApPaEHAAHT CORUP OYNMIINUTHEY EMHK YPYFIH €K1 MYANH YCUMIHKRE
muconnaa k¥pu6 Yramus, Ew wanrnonunsr apxecnopa neG aranys
cyO3nuaepMan TYKMMacUHUHT Xap Oup xywalpaca xatop GFAnHWL
napAaH cYHr YAHTHHHC OHANIMK XyXalipacra afinasanu (vnosa-37 [
38/1- pacmnap). Vega mefioaumar Gapya Oocxkuunapu Gyaub Yradi
Hkku meitos 6¥nHMIL HATHKACKHAA TYPTTA FAMTOHANH MHKPOCTIOPNE
XocHn G¥nanu. Typrrach Gupranmkna ETravi yayH cnopaiap TeTR:
gack nel atanagw. Terpagamap etunuun Ounad alipusM MHKpPOEH
panapra axpanani. Iily GHnaH MUKpocTOpoTeHes TYraINaHAzH.
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Bup SAPONH  MHKpOCTIOp2  XoCHN GYnHuIH  GumaH  MHKpO-
eroreies Gomnanagd. MukpocnopaHuar GHpHHYM MiTO3 GYImMHNK-
4 HATHXKACHAA BETETATHB BA reHCPATHB Xy#xafipa xocun OVnanmu.
Keﬁunqaunx BETETATHE XyxXafipa Ba YHUHr sgpocu O¥nuHMatigH.
BereTaTiB Xyxafipana o3WKa MOJIANapHHHI 3axXHpach TynraHagn,
yeRuHuBNHK Gy O3MKa TEeHepaTus XyxalipaHHHr OYIRHRLIWAOA, YaHr
jaflHHHT  OHATHK  YCTyHYach ¥onmnza muwmartanagi.  [enepatne
saftpa AH2 WKKWTa Gynunann. Hatnxaga ukxura IPKAKAHK KHHCHI
xymﬁpacn xocun Oynaau. By Xyxaltpanap xaitBom cnepmaro-
souanapHaan dapknn ¥napok XapakaraaHui XOOHIHATHra 3ra amachap
pa ylap cnepMHsaap neb atanaay.

WiynAaait KHAKD, TaNNORANINA XpoMocoManap T¥nnamMura ara 6ynran
GuTTa CIOPAHHHT UKKH MapTa MUTOTHK OYNMHMLIK HaTHXAacHAa yuTa
xyxalipa XOCHI GO¥nann. Ynapoan MKkuTacH crepmus Ba OHTTacH
pEreTaTHR XyXaidpaarp.

MakpocnoporeHes 8a MakporaMerorenes. Eum ypyrkyprakuunr
cyGonuaepmMan  KaBaTHa xymuwua OWTTa apXxecmopan Xyxakpa
maxknnadaau. Apxecnopuii Xywafipacu ¥cul, MakpocnopanapHURF
oRannK Xyxaipachra aiinanann (rnopa-37 Ba 38/2-pacmiap). Makpo-
CTOpaHIHT OHANHMK XyXKalipach nkiku meHo3s O¥nuuMmn Hatuxacuia
Makpoclopa TeTpazacH XocHn OYmagu. TetpagzanHur Xxap 6Hp
XykaitpacH TannonAnH. AMMo yhnapAaH ¢axkaT OHTTacHrHHa pHBOXK-
JNaHHLIKH RaBOM 3TTRPAAM, KONrad 3 TacH AereHepauusara yupaian.

Keffuura Gockuupa MakporaMeroredes aManra owaa. OMoH
KONTaH Makpocnopa ¥euluaa NaBoM 3THG, YHHHI SOpOCH KaTop MHTO3
Gymuivmnapin  Goumaam  YTxasaau. Jlexun 6y  kapa&unapaa
Xykatigauuue P2 GUTMEMAKIE B3 ¥ WEHTAK. XAKCAMISNER ¥R
Kunanu. 70% &nnk ypyFnu YOUMIMKIAD TYpHAEZ Y4 Mapra MHTO3
O¥nuunm 63116, Hatwkaga cakknaTa Onp xun aaponap xocun oynanu.
8 Ta snporunr TYprIacn MHKPONWJIC (CNIEPMAUIAD KAPaAUraH *o#) ra
AKHH  xofinawanu, Xonraw 4 TacH MypTaK XanTacHHWHT KapaMa-
Fapmucunaﬁ xoll onagw Myprak XanTacHHHHC MHKPOTIHIE KUCMAa
:::Jlamraﬂ TYPTTa XywalpagaH yuTack — TYXYM Xyskalipa Ba HKKHTa

€Prunnap Tyxym annapati ne atanand. CHHepruanap ypyrianuul

BUKTHAZ  kYwmmua poms  Vimadinmna 3 3ca  napuanaHut
eraanap poms  yidwaRaunap, cyurpa p
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MHKPICTIVEEHHT OIRRIHK

ETYK quir ot napk
1

38-pacm. PHBOXNAHWIEHKHT Knécuit cxeMacu. Tynm YeHMNIMKIApA;
3PKAKIUK MHKPOCTIOPOreHesH Ba MUKporamMetorenesH (1), yprodn/iv
MAKPOCRAPALeNEIY BA MAKPOrAMETOreHesn (2) Xamaa wuvcuit
xyxaipanapHuHr eTHLIWR,

TYpTHHUH  sOpo MypTak XaNTAaCHHMHT Mapkazura HyHal

-
XafATaHWAT Xanaza KucMMAaH KenraH. ¥smra yxwawm sapo oWl
Kyaunagn. Hkeura raanowpnd sppo Kuannd geanowaau MypT
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acHHMHT HKKIIAMYW MApKAIRH AAPOCHHH XOCHA KHnanH. Xamasa
omga KOJTaH ydTa azpo anTHmOIap Ae® atanagu. Ymap xam
KH epriAn2pra YxiwaG uroré PUHBOKAAHAIINZA KimuMda pons
c;:a {ianap Ba cynrpa napyanannG kereaunap.
¥ [Llynaalt kunnG, yuTa MHTOTHK GPMHANIT HATHXECHAA TAMAOKANH
cakKku3 WAPOTH  MYpTaK XanTacH Xocun OYnamu. Ynapnan daxar
GUTTACHTIHA TYXYM Xywahpauu XOCH KMTaIH,

4. XaiBonxapaa raMeTorenes
-

Xatigounapia SKHHCHE Xywallpanap comatk Xywatlpanap
cynrapu IMOpmoHan xXyxalipanaw xocun OGynaan. Omurorenesna
A7OXMAANAHIAN NYIUT XyXafpacuiaH KeliMRyanuk KUHCHA Oe3nap Ba
suHCHil Xykaiipanap xocun 6YTHIIWEA nywT Hynn ned atamamu. Xap
xun ¥afiBOHNAPAA MyMT WUTNUHUHD QIOXMAARAHUILY ONTOTSHEIHUHT
Typad BaKTAapHra TYFpH Kejca-Aa, GapuGup ©y xapadH OGapua
xaiteonnapaa »pra Gownanagu. by aca kenrycw aenogHm ayHEra
KeNTHPYRYIN  XHHCUA  Xyxaipanapwunr Ba  upcuil  axfopor
YIATHIHIIRHAHE 3PTa UXTHCOCAARMIIUAAH N2pak Gepany.

Mywr xyxaitpanapu Gup Katop Takpopwil O¥nuHnIINapaan cyHr
roHnan xyxafipanap — roHRATapan xocaa Kunaau, Jlacvrad ynap xap
HKKH KHHC HHAMBHANapuARa ¥Yxwaw Ofnagn, kelfunyanuk ynap
mddeperymananud 3pKaKkIapAs - CHSPMATOTORNANIADTE, YprouMnapaa
— Q0TOHUARapra aiaHamu,

bup kKatop MuTOTMK OYNMHHHIINAPAAH CYHC yjaap XpOMOCOManap
TYMIAMUHUHT  UNNOME  XONATHHH  CAKJIAraH Xonga  KaTTajHru
Kitpasnm, cfur SYnuunmzan Tixtakaunap.

Xywaitpanap ycmnjan TyxTab kaTranawaaunap. By Gocknwna
AMAROHD  XpoMOCOMANH eTHIMAaraH 3pKaK KHHCHN Xywafipanap
Oupunsn  TapTuGIn criepmatonutaap (cmepmatount 1), yprouu
Xykadpanap sca Gupunun Taprubnu oonwtaap {oounT 1) xe6 atanagm
(39 Ba 40-pacmnap). Dpkak pa yproum NMHHCHH XyAaRpaTapuHHT
STHMMUMAE dapk Kysatunazy,

Cnepmarorenes. CnepMarounT | MeiiosHM GOMMRAH KeuMpanu.
aTanBOH"&Pna MefiozHunr GYnuuninHR eTunnw OYnuHMuM Ael xam
rap T:-gﬂ- Etunuw paepuna Supurus GYARHUIN HATHKACHAA MKKHHYU
"annonm (cnepmarount I1) cnepmaroumtaap XocHn O¥mamu. Ymap

ANK O¥nagunap. ETHAKMHUNAT HKKHEYR GYIMHAIIAZAH CYHI Xap

107



Gup cnepmarount 1 gaH WxkmTa Xyxafipa Xocun O¥nagu. By
Xyaipanap ciepMaTHARap nef aranagu.

Mynpali  wmud, cuepMatount [ wuur  GuTra ANNION LNy,
XyxatipacuzaH AKKM  MeHOTHK  OYNHHAIE  HAaTHXACHAA  THprp,
TanIOHANH CIEPMATHARAP XOCh G¥nany.

Waxnnans GOCKHYHDA CREPMATHANAPHIHI CIEPMATO30H Tapry
aHMaHNLIN cepmAorenes Ae6 atanagn. YHAa SAP0 RA UHTOMIAZMaH -
Gapua snemeHTIapH KaTHAWAAW. ETUATaH COepMATO30MARNAT O0lacy,
6¥itnu Ba 1ymn 6Ynaqu.

QOorenes. Yproun KRECUR Xywaiipa — TYXYM Xy®alpauupe
pyBOXNaHUIIY coreHes ned aTanaau. YHMHT pHBOXIAHHII NPHHUMNY
cuepMaToreResHHKrra Yxualign (39 ma 4Q-pacMnag) aMMo Xunpmy
diapkn xaMm mapxyl. DHpUHYHAAH, OHPHUHYN TaPTHOAR OOUHTAAPHKAr
(oount [) Ycuw OockHum cnepMarouHT I Hukr Yeum GocKuyura
HucOatan y3oxk nasom atanu. By maepma oouMtaa — SYRFYCH Tyxyw
Xyxafipaga 03MKa Mojganap Tynnakagw. HxkxrtHunZan Xap Gup ooiur |
la MKkH MelloTRK OY¥nWuMLl HaTHxachza TYPTTa 0OTHAAAD Xocun
G¥nca-na, ynapaan  daxar Cutracn (TyxyM Xywaiipa) keliuury
PHBOKNGHKIN Ba ypYyFlaHuira nagkarnu 6¥naau. Konraun yuyra rannona
XPOMOCOMANH LMTOMNA3MACH Kan G¥nrad OOTHARNAp MYCTaKHI eTyk
Xyxailipanapra afilaHa ORMafinuinap. YRnapHMHI XocHR Oymumu
Ryftugaruda, ETRAMWHART Oupunuy Oynuumnunan cyur (couur 11
Oynaad mycracHo) Oupun4H H¥wanTapyeus (KyrOui) TaHaua xocun
Gynanu. Wynanmipysus Tasada GFnunul WKKWTa OOTMANAP XocH:
Kanazd. EtunmwHUET  WRKKHHYH  OYIHHHINE  HATHXacHAa TyXyM
Xyxafipa Ba MKKMH4YK [IVHANTWPYBYH TaHa4d, ALHH YYHHUYH QOTHI
xocun O¥nagu. [lyHAsd KuaHG, oorexes WapaCHUAA HKKH MEHOTHK
GYnuHsi HaTHkacHIa TYPTTA xXyxaiipa xocun O¥nub, ynaplaH dakar
OHTTacHrnHa TyxyM Xyxkafipara alinanagu. By xuecuii xynainuwia
MpCHANaRII KOHYHHATIaPHEN TYYHRII A KATTA aXaMUsT Kach Tatu.
Oxopraa kailg KHIMHTAHMAEK, WMeiio3 xapa€Humpa oTa Ba OHA
XPOMOCOMAanapuHuir Xap Xui xoMOMHauuafid xyxafipansapi xocdi
Gynazu, oorenes HatmkacHaa sca (axar Omrra Xyxkafipa, AbHH XOCH!
Bynran Gapwa koMOHHALAANM XyxalipanapAad (akar OHTTacH Xagruak
O¥nnG wukazm. e -
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5. ¥pyraanam

ypyeaaHmm 1e6 TyxXyM Xysxafipaaa 5pKak BS YPrOWH JKHHC
afjpanap SAPONAPHHURT KYiumHd TyXyM XyxalpaHHHr Xapaka
cenALIHra TYPTKH G¥nuinmurara alitdnans. Ypyrhauuw kadTapHs
wapadH 6ynuG OHp wmapta YpYFNaHTaH TYXYM XyXafipana WKKuH
mapTa YPYFauuut conup 6ynmaiiny. CAHraMH® Ba KAPHOraM
KaKk Ba YPFOUM MHHCHA XyxaHpanapWHWHT XaMaa SZpoNapHHEk
Kymm"ﬂﬂ“) YPYFIAHHI ¥apAEHHHHHT MOXMATHHH TAWIKI 3TaAH.

-

5.1. Yeumannapaa ypyraanum

{OxopuAa afiTUATaHuZek, MUKpOTaMeToreHes Xap OMp uaHT IOHHW
xocun 6YARIraH WKKH CIEPMHMA XockN KWIMWK Gunam Tyrannan
aad. ENuK YPYETH JCUMAHKN2PRA qaHTnanuut Tydalinn yaHrnoHnar
eTH/ITAH YaHr JIOHACH YPYFYH TYMIUYFHra Tymmb Hanr Haiivach
xocunt Kumagw. UYawr nafivacH YCTYHYAHHHr FOBaK TYKHMana
opacHaaH YTHO MypTak XaiTacura eTHo keaand. Yanr ualivacu opka
ouguuaa HYHAITHPYBUM TaHava, YHAAH KeHWH MKKH cnepMus My
XANTACH TOMOH XapakaT KAnaau (uaoea - 37-pacm).

Yaur Haiig MypTak XanTacHHWHT MHKPOTIHAE KHCMHFA ¢THO Ken
TYAYM Xykalpa Ba cHHepruOnapra TYKHalWl KeNaiH, HATIOKANA 42
Halu €punnd, cuHeprEanap napuananagy. Yasr HalH OpKakd Xapak
KHIHG KENraH WKKH TeHepaTH® AApo — CTEpMHANAp MypraK Xajrta
W4Hra Kupagunap. Ynappad 6Mpu TyXyM XyXafpaHMHr Taniuonj
appock GunaH kxYwunuG ypyrhammm cogup O%namu. Ypyrmanr
TYXyM Xykafipa - 3HroTafa XpoMOCOMANapHUHr RHNIOMAIH X003
THknasanu. 3Hrorazad ypyr MypTaK pHBOXIataiH. Mkkuaun cnepm
MapKa3uli  aunnoHann  Agponap Gunan  KYWHAMG  TPHIIOMM
INZOCTIEPM XOCHN KUNAAH. DHAOCHEPM PHBOKNAHAAHTAN MYDPTAK YW
OIMka MonZacu GYMuG xm3Mar Kunaaw. BUTTa CIEPMHRHHHL TYX
AYkKaitpa GunaH KFmMNMWH, WKKHHYM  CIIEPMHUSHUHT  MapKas)
g:;‘;l:{a“élp fipocH OWnaH KYIIHARIWWHE #KYW YpyraaHWwm [
1898 i, MUK ypyraunap yyyurnna xoc 6¥nran Sysnait ypyriansmi

HARa pyc onumu C.I . Hasatmun aungiaran.
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BupmaMuy skl
Hw;ayxanpamp

Tonwanap

Ooronnaxap
Oouwr-1 Cnepmatouut-I
1-kyrfui Tanava (s) Crepmatouur-[!

Ootuanap @% ; f |
2-kyT6Hit TaHa42 ? ?Cmpmaroaounn.

Evunran tyxym
Xyxaiipa

i

39-pacm. XaliBORNapaa 5pkakauk (CrrepMaroreHes) ga yprouain
(ooreites) skuncuil XyKailpanap pHBOKIAHHIIWHIHE KHECHH CXEMA
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FPRIK NABLIIATI MEANS

40-pacm. [Ipozodrna nammacHAa raMeTATapHIRE XOCKH 6 nHuIH.

45-pacw. Metios Gupuuun GYIHRALINNAKT TPO(A3ACH1a FOMOTIOTHK
XPOMOCOMANIADHIHT SATKALTHII (KPOCCHHTOBED) CXEMACH,
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5.2, Xadisoraapan ypyriauui

XahsoHnapna ypyPmaHuLl xapaéun Owp Hewa Gockwwiapra
6ynmuagd. Bupwnun  Gockutiaa crnepMarosoma  TyXyM  Xyxaitpa
103aCHHHHT HCTANraH HYKTacHTa &nHaRie €K MHKpONHNe OpKanu
YHHHT wYHra xupali, CnepMaro3oHs SOWYacHHHNT TyXyM Xyxalipara
Termd GWian KMMEBMH peakuwsnap sawkupu Oomnanand. By
GOCKHMHHA TYXYM XykalipaHuHr akTuenamrad Socknyad ged atanagn.

VpyraaHu skapalHUHHHC MKKRHUM OOCKMMM TyXyM Xxyxalipa
Anpock 1uura GuTTa (MOHocmepMus), alipuM XalieoHnapaa Oup HeuTa
CNepMaTo3oHR (NONMHCNEPMHA)} HRHI KHPHIDHRaH CcY¥Hr Sowrnavagm.
CrnepMaTo3oH yprouu 8Jpo OHNas KYIMHIHINra XaMaa KeHHHrn MATOS
O¥nuHHMIapra TaHEprapiMk Kypaau: criepMaTo3on] 4ApOcH acTa-
cekuH GYprazu Ba Murepdasagard 44po Xonatukmn onanu. bByuaaii anpo
JpKaK npoHykaeye neb aranann. MedosHunr Gapua GocKnunapwaau
Yrran cnepMarozon sapockt bunad xyummimra ralép 6Yaran Tyxym
Xy®afpaHUHT A1POCH YPFOUM NPOHYKNEYC neiiunany.

VYpyrnanuul xkapainaa NKKKTA TaNNoWLIH IPOHYKNEYC KYLUHIIHG
SUTOTAHHHY OWTTa AQPOCHHM XOCHN Kujdaanw, By xonar kKuHchi
KynafiHur sapaSHMHUHT 3HT FOKOpK HyKTacu XucoOnanaau. Hatwxaga
ONANHIY ABNOAHHMr MEHORHAZ aXpaaraH TOMOROTHK XPOMOCOMaE-
NApHUAT XapuoraMHaAcH AHa KalTaflaH 3UrOTaRuHr OHTTa AOpockia
gymmnmuann. Uly Tapuka #uHCHil kymafiniina xpomocoManapHHHT
JRTNOUA TYITaME Kaiita THKIAHAIW,

CyTsMuzyBUM xaABOHAAPHHHT TYXYM Xyxkafipa uuTomiasMacura
wadarar cnepmatosould Oowryack (22po), Sanku yHudr O¥itHN Ba AyMH
XaM kdpagn, Oy sca 3pKak OpradMIMHHHT MablyM MHKZOpOAry
LIATOMA3MACH XaM KeHTHTH aBNOAra Y3aTHANI UMKOHHHH ApaTanM.

XaiieoH Ba Youmnuknapma GutTa TyxyM Xywalipara k¥n conpard
CNEPMATOZ0M BA YAKT AOHANADH TYFPU KeAca-fa, OfATAA, YpYFIaHMLI
OKTTa CMepMatoIonn Ba OMTTa YaHI LQOHACHHHHI HIUTHpOKWAA p¥#
Bepann. byHpafi ypyFnanul THONHM MOHOCHEPMHAJAH YPYFAAHHD
Ae6 aramaam. by TUnm akcapuar XaleoH Ba VCHMNHKMapra Xoc.
MoHocnepMuann ypyfiannil OHp Katop MexaHWwIMmap TOMOHHIaH
HAI0PaT KUMHHAAW. YnapgaH OGutrac OWTT2 CepMaTo30Md KHpraH
TYXYM Xy:Kalpa sapocd OolikanapHpaH anoxuganaHagy Ba Oy
ANOXMIaNaHHIO OUp Heva JakMKAa NaBOM 3TalH Ba YPYFNaHraH TYXyM
Xyxaipa sapoc KoOHK XOCHN Kunafd. AHANOIHK XOHHCE YCHMIIHK-
JapAa XaM Ky3aTHRau.
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AMMO OBp KaTop XalAROHNAPHMHYr TYXyM XykKafipa uMTONnaz-
MacHra OMp Kau4a cnepMaro3olj kupran O¥Fnams. By xonvcawum
nonucnepmas a¢6 arvanaan. lonmcmepmus Owp Xarop ymypTxa-
cuziaplia — MONRKCKaNap, HHHATAHTMAAD, XAIHAPOTIApA]; YMYPTKAIN
Xaiigoxnapaan - Ganuknapaa (axyna), amguoHa, penTHIng Ba Kyumnap-
Ja Kyzatunaau. CyToMH3YBURIIAPAA 3ca HOpMala MONNCTIEPMUA XYAa
xam (1-2%) yupalint.

Veumnuknapia XaM mONMCIEpMUS XOMMcAcH Ky3aTHnamu, Synia
MYypTaK XanTacHuuMr #dmira GRp Heura qanc gafin wkopu® Gopamud.
TMoarcnepMua  Kaua nakiard, Fysa, rpeumxa, taMakd Ba Oowmka
yerumnuxnapza aHnknairan. Tyxym Xyxaitpa wunra SHp Hewa griepMaTo-
SOMIHKET KHPUIUK KY33THICa-0a, YPPOun npoHykaeyc daxar Orrra apKak
npoHyKneyc Ounan Kyumnaze. Konran cnepmMarosonisap dBUMBHALINGTS
{noGya 6Ynumra) yapaiau. Vermauknapaa k¥wnmua cnepmuanap Sunax
TyXyM XyXkaiipa gOpocH 3Mac, GalKM MypTaKk XanTaCHHUHT CHHEPrHX Ra
AHTHNIOMIAPUHHHL SAPONApH KYLIWIHIIMAAH GUTTa MYpPTAK XaNTACHAAH
Gup HeuTa MypTak (nonamipHonng) Xocun 6¥aann

Tyxym xyxalpa UMTONNA3MACHTA GUP Kasiva CEPMUANAPHUHT
KMPHIIMIA KapaMacHhaH, TYXYM Xyxalipa AgpocHHMHT GUTTR 3pKak
sgpocH Ountan k¥wHmdwH cod MeXannk Xoguca smac. Kapuoramus
wapaéHuJa, AbHH YPFodH RPOHYKIEYCHMHI Mablym OWp 3pKak
RpoHYKReycH Ounan cafinanMa XonAa KYWATHUT HMKOHIATH MaBxYA.
Cafinanma ypyriaesm croepMatrolonanap Vpracuiard  paxodarra
bornuk. By XuMmgarn calinanma ypyFIaHHIN 3pKHH  VATHIIMIIHY
{manMuxcURHH) uerapana® k¥siaw ®a YeHMIHK, XafBOH 3BOMKOLINA-
CHHMHI ATOXMAANABMILIMAA MOCAAWyB MexaHusMnapunar Gupn 6¥nnG
XW3MaT Kunagm.

Hiyrnait kxunub, Xap kafic oprarusm Typu ¥sura XoC Typryw
KapMOTHII - XpoMocoManap HnruuancHra sra.  Xpomocomanap
Oprann3MHUHT acockil reMeTHK axGopoT Mapkask XxHcoGnanaan, YYHKH
XpoMOCOMaTapia OpraHi3MHHHT AKCAPHAT FEHNAPH XKOANAILraH.

Comatik xyxalipanap muros (kaprokudes) #yan Onnad 6¥nuus
k¥naapunap. Bywza XxpomocomanapHunr Sounapsrny Xyxafipanapunarn
Aunnonyg (Zn) xonatfard COHH AMMH XocHn O¥nran xyxkafpanapaa xam
Yarapmaran xonza caknanaaw. MuTo2 oOpraHnsM Typnapura  Xoc
XpoMocoManap COHMEHHE TYPFYHNHTRHH TAbMHH STYRYH OMHRNApHan
Supnimp. Metios opraHiIM TypRapHra Xoc XpoMocoManap coHH HFHR-
INCHHHHr amnoAnap oA TYPFYH XO0NaTda caknaHud KONHIITHTHHH
TALMWH 3T/01.
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VI 606. "WKHHC TEHETHKACH BA XKXHHC BHJIAH
BHPUKKAH XO0J4A HPCHHJIAHU LI

TennapHuHT MycTtakun, ysapo Gofimk G¥mmarar XONZA Takcum-
naHuf HpcHANAHHIIY XaKudard MEeHRENHMHT Y4UuHYM KOHYHH annen
G¥nmaran (Hoannen) rennap, AbHH Xap OMpn alipnm-aitpM XpoMoco-
Malappa kofinawurak reHnap GaonuATHAarH KOHYHUATHM ¥3upa axc
sTTHprad, JIekMH opraHH3MIapIary remnap CoHd kym G¥nud, xpomo-
COMANAp COHM YEKAaHTaH, ConumTHpHE Gynmatiguran napakaja xam,
OpraHuaMIapHUHr Xap KalticH TypH ¥3Hra Xoc 6ynrad TyYpFyH COHZaru
XpomocoManap (xapuoTun) ra sra. Ywdy nanuanapra acociaHraw
¥onIa, Xap KaficH pomocomana wynna® reHnap KONNAWTAH Aeran
Xyhocara kennHa Cowmmanan. Bup xpomMocoMana »oifmaliran TreHmap
KaH[al KOHYHMATIap AcOCHRa WpCHinanagu, Jaerad  CaBOR  KyH
TapTubula k¥upananr Typaad. By caponra kaso® aMepUKANKK OHM
Tomac MopraH Ba yHaHr wordpaaapu A.CrepresaunT, [, Mennep,
K.Bpnmxecnap tomoungan Gepungn. Ynap ¥z
TakpHOANAPHHK TeHeTHK TAIKHKOTIApP YUYH
wyla Kyna#t wmaexynot —  Drosophila
melanogasier ne6 atanraH MeBa MalIACH —
apolopuna yctuma onmd  Oopmoumap. DBy
namaga KyAa kyn Ba XunMa-xun $sapo
KecKHH ¢apk KHnysun Genrunap Maexyx.
Yauur xpomocoManapu 03 OYnub, annnouxn
xonatoaru coAW 2n=8. By xpomocomanap
Y3mapUHWHT  KYpHHHINK, KaTTa-KHMMKITHTH
6winan Xam kyunn dapxiadamy. fxHa wyHu
XaM TABKHJUTAM KEPAKKH, Apozoduna nabopa-
TOPHA WAPOUTHAA CCOHIWHA KymasaH. Ymap T.X.MopraH
®yaa cepnywt Gynug, 26° « 27°C na xap 10- (1866-1945)

15 kyupa auru apnop Sepud xynaam.

K¥n iuanuk TagkuxoTnapaa reHETHKAHWHT Ayparafinau Taxnai
MEeTOOMHM UWTOTEHeTHKk Mmeton Ounan GorFnmab onutG GopHAAH. 54
COXAZATH aMANra OWMPHATAH WAMHHA TAOKWKOT Mmitapu acocad
KyHugard ukke fiyaanmuna 6¥nau:
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1) FKHHCHUHT TEHETHK GenrvNaHnnK Ba GenrunapunHr xuHc Gusan
gupHKKaH xonna npcHinaHHm;
2) OpraniaM CenrvmapHHUHT GHpHKKaH XONnAa HPCHAMaHWIE Ba

KPOCC“HFOBCP'

1. Annc 0eATHAARNIIA Ba HPCHANAHHINNHBAT
TeHeYHK acocTapn

Hunc, SLHY OPraHM3MIRRHHHT SpKaK Ba YPTOMWINK XYCYCHATH,
ynapHREr Gomka Oenrunapy kabuw, mopandt mpcui acocra sra O¥nub,
paciIaH-Hacnra Oepumazv By pHBOXNAHAEW. HKRACHHHT HaMoZH
gymamH B2 WPCHANABMIIMAQ  XPOMOCOMANADHHHF XAt  KHIYBUH
axaMuaTra aFa SKaHJIHTH HCDOThanan.

Xaitson TYpIapH XaMZAa aiipuM UHCIH YoUMIHK TypnapHia,
apKaK Ba Yproumr KHHCTA MAHCYD opraH2MIAPHHHT MAKOOPUH HucOaTH
y3apo TeHr, abhu 50%:50% ra Axuu sxkanaurn apnianran. Kyftuaa xap
XU TYP CPraHHIMRapHAart 3pKak »HHcra MaHcyG aBnognap MUKOPH,
dons xHcabiAg KeTTHPHATaH.

opamnapna - 51 u¥uxanapna - 52 ypnaxknapna - S0
oT2paa - 52 uTnapga - 56 kanTapnapaa - 50
KopaMonnapga - 50-31  CHUYKOnnapaa - 50 Hawa Yommmmrupga - 45
K¥iinapaa - 49 TOBYKnapaa - 49

Byamalt HaTibka TaXMHMadli warTHIITUPUILAR KY3aTHRAdHTaH
1Aa:laa axpannwira yxwaiay. Hlyrara acocnann6, aactnabku zaepaa,
OT2-0H2  OpPraHu3Mnapzad  Gurracw, MacanaH, Yprouw HKMHC
TOMO3ZUIOTaNY, dPKAK KUHC reYeposurotanu Gy¥nca xepak, red dapas
KamHnn.  Lutorewerux Talkukornap, XpoOMocoMa japaxachga Oy
$HKPHRHT TYFPH SKAHTHTHENR TacHRKNANY. AKCAPHAT XaHBOH Typnapw
B2 adpUM MHCIM YCuMIMKNApna, KWHCHA GElrWnosun OMp XKygr
Maxcyc okmHcuit xpoMocoManap Gopnurd aMukmaHad. By kydT
XpoMocoma Sup xuHcra (Macalan yprown) Mancy® opranusmnapzaa Gup
XU YOMOROrHK, MKKHHHUH Xuuc {MacanaH o3pkak) ra MaHcyl
OPrann3Mnapna xam GUp kydT GYnranu GunaH yRrapHUHT Gup-GHpHTa
¥xwam smacnury, suiw HOroMonorng 6¥numu kypcamanau, Tenernx
TaUKUKOTNAp RaTwkackza XpoMOcoMa ©OpKan¥ XuHC Genrunasviim-
RUHT Bup Hewa THnMapu aMHKNaugy (41-pacm).
na::: aﬁmrnnannmu 8a HpcHinaummuansr XY rvanun. dpozoduna
"amHHHfP“X\yCTHIIa ¥TKasUran TaAKHKOTIApAA MXHHCHA OeNru-

THNH  aHuknana.  Jiposzodunanwnr spxax Xxamaa
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ypFOYRNapHAa AMILICHA XONAArH XpoMocomanap cobn TYpr xydT (8 Ta)
Gynamu. Yrapausr 3 KydTu (6 Tacw), Yimamu pa maknu Sunad, 3pkak
Ba yprouu opranmamnapma Oup xun Gynaam. by xpomocomanap
ayTocomanap (xknncra GOFAHK G¥nMaran xpomocoManap) sefunann.
Konrau Gup xy¢pT XpOMOCOMa 3ca ynapiaH dapk xkunaam. By xydr
XpoMocoManap JKHHWCHR Xpomocomanap neS OpHTUNazH. Yprouy
opravmamnapas Gy KyQT OMp Xun x¥nam pa Oup xunm waknaary
XpoMocomanapaup. Ynap KUHCHI «X»-XpomoOcomManap pefuitamu,
Ynapnan, Melios sxapa€Huaa xuHcHit xpomocomacy G6¥iinua ¢pakat Onp
XWI, GHTTa X - xpoMOCOManH rameranap xocun Oyramu. Wynusr yuyy
XaM Oyunaii auncH?d TOMOTAMETANH MKHHC netinnanu, Tlainavvnr
apKakNapiia sca KuHCHI XpoMocomanap Gup ky(r Oynca-na, ynapaa,
Ynyam pa wakn xuxaTHaan $apk kysatunagn. YNapHHHT OupH yproun
OPraHH3M KUHCHIT xpOMOCOManapura ¥xwain 6?11“6, ¥ XaM KHHCHI
«X»- Xpomocoma geliNnaiu, DPKaK OPFanM3MHWHT WKKHHYM XKHRCul
XpoMocomack «X»- XpomMocoMara HicOatas anvarHHa KA9nK 66, y
«Y»- xpomocoma ;€0 aramann. ILyHuHr yuyd 3pKkax namwianapaa,
Melo3 skapaéHupa, MKKM XRI TEHr MHKIOPAATH raMeTanap Xocun
Gy¥nanu. Ynapuuur 50% «X»- xpomocomanu sa 50% «¥»- XpoMOCOMari
6ynagu. Wy GomcpaH Oynpah renotunra (XY) sra xwuHC reTepo-
FAMETAH XKHHC Aeh RPUTHIIAIH.

Arapna ypyrnaHMII >XKapaéHujia, oHanuk rameTac (YNapHuWHr
Kammacuna Gutranan «CX»- xpomocoMa Bop) Gunan «X»- XpoMocoMani
OTaNWK TameTacy KYLWMNICA, YHAAH XOCWn GYnraH 3UroTa, sbHU AHTH
aBNoy, XHHCHIt XpoMOcoManapu OFinua «XX» revotunra sra O¥manu
BA YJNAPHUHC KHHcH YProu# OViagu. Arap ypyFlnaHuw kapacHRia,
MAKpOTaMeTa «Y »- XPOMOCOMATH MHKPOraMeTa CHnan kYuwmnca WXy n
TEHOTUNTA 5ra pkax 8BNOJ nafno Oymanu.

Hatikana apkak Ba YPFOUHM OpraHH3MIapHHHI MHUKIOopHi HitcOaTit
50:50 (1:1) ra sxuu G¥Nanu. BusoGapiH, KenrycH aBnoAnapHAHT KaF =
KUHCT2 MaucyG Gynub pHBOMKIAHAWM, ApoieduNana dpkak Oprank
rameranapu rekoTanira SOFmUK dKaH.

Onamaa xam xHHC XY Tummaa Gearunanaas Ba Hpcuitnana
VIIapHHHr KapuoTHITHHM XaM HKKH rypyxra GY¥nuiu MyMKHH.
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41-pacm. XXuacHn GenrrualvaHT TYPTT2 THIR.
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1. AyrocoManap—wwuHcra ©OorFnuk OynMaran XPUMDQOMMap’
YNAapHUKT Junaora coHu 44 (22 xydr) 6¥naan. AyrocoManap spxak ga
aknnapaa GHp Xun.

2. XKuncnH xpoMocoManap-yNapHHHT IRONCHX COHM 2 T3 (|
KyQr). Kancnil xpomocoma C¥iinta adn opratiaM TOMGraMeTann upe
6ynu6, yuuar renotinu «XX» Tapauna ndoaananani. Ipkak opranny
5Ca reTePOraMeTand XHHC XMcoOnauub, ynap «XY» reHoTdara orp
Qnamia KUHCHHHT KENTYCH ap/IoQIapHra HPCHANZHKIIK BA pHBO.
NAHUIIKHE KA 3THITAH XUHCHI XpoMocoMallap TAbMHH 2Tanu. Xunc
GearumaruuEaRT GyAnalt (@ XX : & XY) Tann xamMma cyTammsyeyy
XalBoHNap, KYWKaHOTIK XalwapoTiap, 6akan GATHKIAp BA HKKH yitny
altpHM XKHHCITE YCHMIMKIapAa TOTMMRATAH.

Kune dearmnanpmws Ba HpceriiraHuaHuer ZW  typy,
Kywnappa, cysaa Ba KypyKiMKAa suicsuunap, cynapankb wopysuy
XafABoHNapAa, Kananaknap, KyMaalan, HUaK KYPTHIA YProdd Oprauinam
rereporameranu (XY), >pkak OpraudsM aca roMoraMeTtann (XX)
Oynmagn. 'eneTMk anaCuéTtaa, XHWHCHW OenrumawHuHT Oy (MKEMHY)
THIHHA Gupuayd (XY) THUOZaH axpaTHil MAKCcagMIa roMorameTanu
3pKaK ®EHCHU - ZZ Tapaugia, reTeporaMmerainy ypFOYH AHHCHH-ZW
wakmuaa uhoganaHag.

Knunce OGearunanHmH  Ba mpcHiinanmwuaaanr XO  tunu.
HKurcru OenrunaiauAT Oy THNU KaHAAAa Ba MHIHpTKanapia TOMANraH.
YIAPHHUHD DpKaKNApAia SkHHCHHA Xxpomocoma dakar Ontra 6ynamn.
Ynapuuur xpHe Oflinda renotinw «XO» Ttapsuaa ddoAananann
[lynunr yuyn xam ynap 50% «Xw»n- xpoMocomamu Ba 50%  «O»-
XPOMOCOMACH3 MKKH XHJI MHKPOraMeTa XOCHR KHIIalH.

VYprouu opraHusMnap romorameranu G¥nud, HkxkuTa, ALHM OHp
sydT romonorek (XX) xpomocosara sra, By oprauuzmaap Ourra X -
XPOMOCOMAnN! MaKporamera XOcHl Kunaau. YRapHHHr aBioznapumd
*uHC BYHAHua axkpanw 50% ¢ XX : 50% & XO tapsuna namoéH
O6¥nanm.

Hunc Gearnganuiun Ba HpcHiTAHHIIHHHED N - 2N (TanaoHa-
gurAong) THoy. AuHCHY GenrinalnuAr Oy THIOKW apHnap, acanapunap
Ba HyMOMMnapaa aHHK]lauran. YHEPHHHF xapﬂmnnuﬂa Maxcyc }]KHHC“ﬁ
xpoMmocoManap  OYamaliny.  KuucHsdr  namofn Oynumy  yaap
KapUOTHTIMAETH XPOMOCOMANAPDHUNT yMYMUK CoHMCa, AnHd Zn €xku 1
TAP3/a 3KAHNKTHIa OOFNHK. ApPHNAPHAHT Yprounnapiga XpoMogoManap
ormaong, (2n=32), spxaknapia 3ca raunous (n=16) xonarhaa GynaaH-
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FOLMIIGHN WMiwrivy W amiimeiin wpnuwin 1 Wi wwiiim vl munpu e
Me,ranap XOCH! KHagy,
AcanapHaapAa, OHA apH YPYFNaHraH TyXyM Xyxalipa (2n=32) sa
yFiaHMaran Tyxym xyxafipanap (n=16) k¥aau. Vpyrnanrad gunmonn
(2n-‘533) IHCOTRAAY Yproun apunap nadzo Oynann. JlekHH ynapnrax
xaMMa BAKT Xam Hacn Gepyeud yproud apwiap xocusn O¥nasepmalinn.
YiapHHHT alipyiMnapH OHTOTEHE3HWHr [acTHalKH JNaBprapuRaHox
okopu cHdaTIH o3uKa — OHA «CYTH) ONHG PHBOKNAHATW, HATHAAAA,
ynapiaH 2BIOA XOCHIT KR KoOWINATArA 9ra, CepRyLUT OHa apHiap
nafino  Gynmamn. Konran akcapuaT AWIUIOHK 3uro-ra,ua'n {2n=32)
aywTcH3, K¥adu KOOHAWATHrA ra GY¥IMarad yproud HIOYW apuaap
paitno  Bynaau. Bynaall apuiapHHHr NHYMHKANAPH PUBOKIAHHLU
paKTHJA Aacan Ba uadrfap apanaummack OunaH  O3mknaHTHpWAraw
gynanu. OHa acanapy K¥iiran ypyriaHmaral TyXyM Xyxafipanas (n=16)
papTeHoreHe3 WYMM OumaH 3pkak apunap (TpyTeH) pHBOXTaHAZN.
Ynapna *HHCHA XyXalpalapHHHT DPUBOXKNQHWINHAA MeH03 MHTO3
Sniak aXMAWHNTaH 6¥naau, wy cabadnu ynapHUHI CNepMaTo30onANapu
XPOMOCOMATIAPHHKHE  ramioHand  TYnaamura ((n) ara  Oynannnap.
TpyTeHNapHUHT COMATHK XyXalipanapHaa XpoMOCOManapHUHT AHIIO-
uany Tynnamu (2n) THknaHras OYAasn.

VeumMankaapaa skuuc Ge/IrHIaHHIIA Ba YHHHT HPCRIARHHIE,
Oxcak  youmnuxnapna, Kkymnagad, EnuK  ypyrn  (rynaw)
Yeumnuxnapsa xafirounapaan Gapxin $Rapok KUHCHHAT Cenruaannim
Ba WPCHHMAHMIIM aHva XUIMa-XWI Ba Mypakkad Kedaan. YnapHuHr
TYRH HKKM kuHCOR (repMadponut) 8kd Oup sxunenn (oRanuk €ku
OTAnMK) GYNHLUM MYMKMH. ENHK YPYFas YCHMTUKIAP TYMMRpHHMHT
*Koilnawsmra kapab kyituaary rypyxra 6ynunanu:

a) repMadpoanT YCHMIMKAAP; yRap GakaT UKKN KMHCIW [yNra 3ra
Eymannnap;

6) Oup yiinu Ycumnnknap; ynaapRa Oup XMHCAR FyNNapHHHD
MKKana Xunu (oHanuk pa oTanuk) GHTTa YOUMIMKAR, anoXHAa-aloXHia
*oRnauramu;

B) WKKR yiinM YCHMMMKNAD; YNapda OWATHK Tymiapu Oup
Yommnukaa, oranuk rynnapH aca Gomwka YcAMIHKEa pHBONIAHARM;

_ 3 &P yiinu (nonuram} YouMARKNAp; YRApaa, XaM HKKH KHHCHK,
XAM X0D ukkana TRURary GUp KRUCTH FYANAD PUBOKTAHHEIH MYMKHH,
TaHHKa  QanHHWHT  Jamuanapura  xypa. ENHK  ypyram

Yo
SO KnapruHr T1-78% UKKN KHHCTR rynra sra. YnapHuar 5-8% ra

119



AKHHH Gup yiinu, 3-4% ra akuen 3ca Wkky yiamm Ba 17-21% akueu ki
yinu Yoummaknap xucofnadanu.

Bagu o>manranmapra kypa, Xaleon oOBEKTAApHra acocnanug
HIITa6 YAKHIraH, KHHC OelrMMaHHIIMHUHT XpOoMOCOMA HA3apHACHHY
jouManknapra KYJINalWHUHr aggariia Mypakka® ¥318ra X0¢ TOMOHIapy
MAaBKYH.

VeHMAMKNapAa Maxcyc KUHCHI XpoMocoManap (akaT uKkkd yimy,
ABHE OTAITHK B2 OHANHK IYJUIApH anoxsia YCHMIHKAA sKoHnawran Enuy
YPY£IIM YCHMIIMK TYpNapiAa TONUAraH. Ynapaa XUHC OENrnianniim sa
PHBOXNAHNWHHAHT HKKH THNH aHAKTAHCaH!

a)oHa Ycumanrn romorametann (XX), ora ¥CUMIHI¥ rerepe-
rameranu (XY).

6joHa YcuMrHrH reteporaMerae  (XY), ora  YCUMIurk
romorameranu (XX).

Veumanknapaa ®UACHAAT GENMAAHMIIH XAKHAATH TRBIRMOTTa
acoc conran onwmnaprzan Oupu K.Koppenc (Correns, 1928) &pboitu
Kynynuai (3eMISHWKA)HUHT XHHC OYinua wkxn  yinr Typnapu
Fragaria moshata sa Fragaria ananassa YCHMREMKAAPMAA Maxcyc
HMHCHH XpoMocomanap MaekKyInurHHu kawd 31an. Koppenc Gy
Typnapra maucy® oHa Yoamauxpap rereporameramd (XY), ora
yeHMIMKTap 3ca roMoraMeTann (XX) skawnuraHu OupHHun 6Ynud
ueGor aton. Y Eesolin KynynHafiHHHT OoumwlKa TyphnapHIard XHHc
PUBOXNAHUIIMHA ¥prasuf, ynap opacuja uxku ylnu Typrapjan
Tawkapu Sup yiian pa repMadposRT rynnapra sra O¥nran TypiapH xaM
MaBXy AMUTHHA Kypearad. Byniaan tawkapy KoppeHe EsBoliv kymynHail
TYPIApHIA HKHHC XWINADHHHHP PUBONNAHHLIAHK TABMHH 3TYBUH
reH/JapHH XaM TONAY Ba YNapHHHT QYHKUMACHHH TacBUpAaLH.

Tenetuk Tankukornap T.C.Dageera TOMOHHAAH AHIU FEHETUK B
IHTOMENETHK METORNAPHK KYlNalr oOpKan¥ pHBOKIAHTHPWILKM Ba
Fragaria HuWr wuHC OFfiHya Xap XWT TeHOTHNra sra GyaraH
FOMO3HTOTANH NRHHAAAPH KONNEKLUMICH SpaTHIU.

?cumnuxnapuﬂﬂr Goluka Typnapuaa onut Gopunran TRAKHKOTREP
HaTUXKACHIA JXHHCHIT XpoMocomanap (akaT xuHc OViinia Hkku yilnH
YCHMIHKNApAarnHa MaBXyA 3KaHNUCH Tacauknarau. (lyaunr Onmad
Gupra, EnUK ypyre KK YARH FCUMIRK TYPRAPUAA 3HT KYN Tapkanrad
KHHC OelrHIAHAUL TUOM aHUKMAHAH. Byhna oHanux YoHMidry
roMorametanyu (XX), ora Foumaurd aca reteporaMerany (XV) oynra.
XnHc GenrmiaWMuMHWHT GyHZaf THOW y3yM, Hauma, 3rofea kadw
FCUMIHK TYprapiia TONHIAK Ba TAAKHK KHIKHIM.

120



[ynnk JCHMIHKIAPHUHE AKCAPHAT TYPNEPH MKKH KHHCIH, ALHH
MadpoauT GYnmub, VAAPHHHT KapHOTMNMAA MaxXcyc XKUHCHH
MoCOManap 1y Jabprawa yomunMaraw. HIyRWsraex, suncuil

xpo,mcomanap OMp yitnu (oTannk Ba OHATIMK) TynnapH 6up YeumaHkaa,

:,I::;o Gowka - Gowka xofinamrad YCHMAnKNapaa Xam O¥namac skad.

ypapaa MHCHHMT DHBOXJIAHMIM - FeHOTANAnAMNY myalia reHnap
aonyaTra GOFTHITHIH  XaKHAarTH Hazapuid Quxpnap Ba  adpum
AMANTAPra ACOCTARTAH.

MEKPOOPraHKIMIApAA KUHCHHAT Genrmmannmd. Baxrepus-
nap (MK TAEKHACH, CaNbMOHERNA, wmurennanap kabu) ma GyrtyHnalii
Gowkaa, YIapnra Xoc XHHCnHA Kapatu dopmacu (Liaknn¥ MaBXKYd-
qurH aHRKTaHraH. YIapHHHT Xap XKaHcH TypHIa EXKH XHI Xyxadpa-
ypFOMH BA IPKAK Xyxafipanapn QacmHar x¥ypcataam. DpKak Xyxkail-
panapaa 0JaTha MHKPOOpraH{zMaapha yupainurad Hupuk ywtapu
TyTAUHO afinana waknura xenran JHK-xpomocomanad Ttawkapu
wuncnii dakrop {oMum} - daxrtop F" xam 6Ynaau. F* daktop *ynma
wucka JHK nan nGopat OysraH mnnasMuaa EKH 3nHCOMATUp.
(TlnasMMpanap Xakuzxa mykamman MavtyMoT VIII 6o6aa Gepunran). F*
paktop xam JHK-xpoMocoma kalu pensnkaunanatnd kynaaan.

Vproun Xyxaftpanapaa aca ' F akrop 6§nmaiimy, Lyunar yays
ynapun F° tapsuia wdona KunmAHARM, YiapRard XUHCHH skapadH
Kyfinaarnua HaMmoen 6y¥nanu. JKuncuit xapaéuza F (3pkax) xyxaitpa F-
(yprouw) Xyxaiipa Gunan kowmiorauvanauazw. Bywaa F~ xysalipa
uATONNZIMATUK Halfya xocun kmuHO y opkanmu F- Xyxkalpara xuHcHi
daxtop (F)um YTkasanw. ByHHHr HaThxacHfla yprowd Xyxahpa (F7)
pkax Xykaiipa (F') ra aimanann. lynpait xunub F* xyxkaiipa
noHOpiuK, ¥ XyxailpacH peudnieHTInk sasudacunn Gakapanu. F
Kyxadpanapuna pexoMOunauma HaMo€H O¥nanu. F~ Xyxaiipanapuna >ca
pekomMOKHauua G¥nmaiian. UIyHuHr yuyH Xam F* Xyxaipanap

MHUKDOOPraHWuaM TYpUHHMHT XaST4aHJIHIHHM CaKNAWNa Xan KWIYBYH
AXaMHLTra Ira.

2. AHaporemnes, rHHONEHe3, TAPTEHOTEAE: BA
Ylapna sxkunc GeNrnIanAwWH

M“pom::mﬂa KHUHC reHerukacy OHWIaM opaToard >KUHCHA Xapaéu-
3Mrora MUKporameranapuuur kKyumnub —ypyrnaHnG xocun G¥nrau
S YParad opraumsm apnopnapw GHAAH PEHETHK TaXTHI OpKanH

H 3auk. Tabuataa wucGatan kaMm OYnca-ma, ypyrnanMaras-
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IUrOTa XOCHN KUAMAraH 3pKakiInK €Ku YPrOYHNKK raMcTalap Opkany
KynaliMim XonaTnapd XaMm MaeXyardry WchOTnaHraH. AHa WYHai
KYynaiiMin THILTRpHAAH OHPH SHAPOTEHE3NNP.

Anpaparenel Aed AHTY 2BNOK IMOPHOHHHUHT (AKAT CNEPMATO20u,
AAPOCH BA TYXyM XyXaHpaHWHT LHTOMIA3MAcH XMcOOHMra pHBOX-
nauuinura, GnnoHaprH, YHHHr TEHOTHOH OTa NEHOTHNH TOMOHHOay
Genrmnannwura alitanann. Anzporeres Kanpaizaup caGaGnrap Gwnay
ORATHK SAPOCHHHHT YPYFAGHMII apalHHra Kagap HOOYR 6ynanuray
XONaTHapAa XyzaTMRAZH, AHIPOTEH 3HTOTANApPHHHFE  Xa&TYaHIMry
XpoMocoManap OUINIOND TYRIAMHHWHT THKIaHuiM OunaH HOpMan
xonra xenamn. ByHWHT YUyH OHa TyXyM Xywkalipacu wuuura Oup
BAKTHHET Yauxa Gup RedTa CYIEpMaTo3cHAIap KHOHIIH KepaK Ba HKKHTa
OTANWK TIPOHYKNeycnapd ¥3apo kymwmnub ZMONOMARR SAPO XOCHn
KATHMLWA Kepak. AHApOTeH WHAMBAANApHHHI BOAra €TraH Xonatiapu
takar TYT unak Kypraaa (Bombyx mori) Ba napaznuT apuiap
(Habrabracon hebetor) Ra Ky3aTUITaH,

Cunorenes, mgorenes pe€  AHrM aBnOm MOPHORUANMAT daxat
CHANHK sJpockian Naifno OYarad pueoxnasMwura aftunamm. Onanux
[OMTONAa3Macura KHPraH CrepMaro3oni AApocH TadHmit Ba CYHBAIf
TARCHP OTYRUH OMWUTap TabCHpuAa Oy3unaaWw  Ba  Y3WHHNT
YOYTIANTHPHI KoSunuaTHHY H¥KoTand. AMMo OyHaal cnepmarozonn
TYXYM Xy#aHpaHuHT akTHBIHTHHA OIpagd. OHanuk aapocu O¥maHnb
kymaagu Ba ranmoua SMOpuoH Xocun O6¥naau. Tabnwid ruHoreHesna
pHBOMXTAHANUTaH WHAABWLNAP HOPMan IMONOWA  COHIArH XpoMo-
coManup Tynnamura sfa OYnanunap. CyHenit THHOrenes ranjoupMa
funan Gorauk 6¥nu0, Gynrai sMODHOHHHHT XaéTyaHIuru nact 6¥nany.

Manorenes repMadDORMT 1OMANOK HYBAMUAHTNAD, THPUK TYFYBYH
(Mollienisia formosa) GanuKknapna Ky3aTHiaan.

[aprenorenes. [MapreHorene: el ypyFnaHMaraH OHAnHK
{MakporaMeTa) AOPOCHHURHT Y3WJaH PHBOXIIAHTAH rartnona aMOpHoH-
HHHT Xocun O¥numnra aliTHnanu.

Xocun Gynrad napTeHOreHeTHK rammond 3MOpHOHZAH YPFouH
OpraHu3M pHBOXNaHaAH. JICKHH YRNapHWHr Xam Xa€rvaHnuwrd nacy
SYnanu, Vnapra uucGaral NAPTEHOrEHCTHK IWAORH 3MOpuoR XadTHa
6ynagu. Jlunnouz cowAarn XpoMocoMara sra Gynran napreHoreHeTHK
MakporaMera | MeMoanuHr anada’acsBa FOMONOTHK XpoMocOoMatap
TapkanMait GuTTa MakpOraMeTaHsHr YIHAa «onniu Tydahiu xocHT
G¥nagn.



J[unaoul MApTEHOTCHES Yycylnaa naiigo 6ynran  YCHMIHKIAp
gacnaw, YP¥¥ Tyrapuran O¥nagm. llapredoreues Savau YeuMnux ma
xalipoH typnapufa tabuuit Xonatga yupanunap. TampuOana xam
cyrbHit NapTEHOTEHES Ba AHAPOI¢HEs ONHII MYMKHH, DKCIIEPHMEHTAN
#y0 SunaHd NApPTEHOTCHETHK Ba AHOOTeHETHK WHIMBHARApD OMI Ra
nappaH KHHCHH Gowkapun Gytinua akanemuxnap B.JI.AcTaypob Ba
B.A.CTPYHHUKOBIAD aManra OWHPrad TagkAkoTAAp 6unau VI pa X1

mnapﬂﬂ TaHRWaMH3.

3. Bearnnapnaur *HHC GHAan Snpuxkkay
X012 HPCRIENANHITH

WUHCHIT XpoMocoManapaa xoifnawran reHnapHHHr HPCHARAHHIN
KOHYHHATNIApHHK T.Moprau Ba yHuwHr workpan Y.bpulkec
Apo3o¢HIana onHb BOpHATaH HWTOTEHETHK TRAKHKOTNAP HATHXACHIA
kamg ITAK. by KOHYHHATHIHT acoCHil MOXHATH Ky Hugarnya:

WHHCcHit XpoMocoMaga koWnamraH rewaap smmc Owaan
GupuKKaH Xon1a HpcHiljranaay. AyrocoManapia xofaaumrai reHnap
sca kuHcra GOFNMK Gynamarad Xonpa, Hacnpas-sacnra  Oepunazmu.
Bynaall Xonatnapma, OGenrWapsuHr KuHC OHnaH OHpHKKaH EKH
SvpukMaras Xonaa WPCUNIAHKIIN, YTADHRHT PUBOKNAHKILIMAN TABMUH
IryguM TEHMAP WoRNawraw XpomMOCoMANApUUHT Meiloz Ba ramMeranap
xocun OYRuuE, YpyFlIaHHut Ba 3UroTa XOCHN O¥nuil KapaéHHpard
daonusTra Gornuk. JKnHC OunaH CHpRKKaH Xonaa HpCHIRaHARHIaH
akcapudT OenrmnapHuHr reHnapw  X-xpomocomaga  koltnauiraH.
loMoraMera xUHCHH (Apo20hHa #a 0laM) YPFOUN OpraHR3IMAL HKKHTA
XX {ovp wydT rOMONOIMK) XpOMOcomanapy Oynranaury cabadnu
Ynapaa wolnalurag SERTUNApHHHD FeHrapd Oup xydT annen Xxonaruaa
G¥nanu. LynnHr ydyH xam ynapza skHHc Ounan OWpHKKaH TeHIap
JoMuHaKnT (AA), peueccHB (aa) roMO3UroTalH Xamja rerepOsHroTanH
(Aa) Xonarnapaa Gy¥numn MyMmkHi. DeTeporamerann (XY) 3pKaknapu
Pakar Ewrra X -xpoMocomara 3fa G¥sunG yupa wolinamrau Genrw
TeHIapH, remu3nroTann (dakat A &ku pakat a) xonatia Gynaaunap.
Wywayer YHYR ynapila reHHWHr peueccus annenu (a) Xam (aonusr
gﬁf}:‘"ﬁ peueccus GenrmumHr pyESra UHKHLWKHHA TABMHH 3Ta OAJM.
ennonng X-XpOMOCOMaJarH AaKCcapHAT [eHIApHHHT Y-XpoMOcoMa/a

pi G¥nmatinn.
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Y-XpaMocoMaaa Xyaa Kam GenrHNapHHHr rennapy *ofnatiran
X-xpoMocoMaia #KoAnamran TeHNapHUHT XUHC Guman SHpHKKAR Xonns
BpCHANaHMKWEY  MoprauauHr  apozodmuna namnmacwp2  ¥TKasray
TaxpHOanapy# MHCOTHEA KYPHD Yramus,

Wy nalitra kamap ypranunrad GenrunapHusr #pcHiIaHMWHEY
FeHETHK TaxIul KWIraHZa ZROMMHAHT Oenrtin  pPHBOXNAHTHPYRyy
AOMMHAHT allensw Gow Xapdaap (A &xu B) Gunan, peneccB Oenruyy
PUBONXTIAHTHPYBHW aNNeNHd 3¢a kuquk Xapdnap (a &k D) Gunay
Genrunad kenguk. MopraH ummapuja aca JoMHHAHT aMIen -~ w'
PELIECCHB ANNET — W CHMBOINAPH 1UAKNKAIA Xam OepunfaHNHIBRANT
TYBOXH O¥namys,

Hpozoduna namigack Ky3HHRRT KH3HN - OK CYIHWMHYE TabMuy
STYBYH TeH AMNenapy (w - W) xuHchHit X-Xpomocomaga KORNamiray,
Jlposotuna Mauuacufia KY3HWHC KU3KD paHrn w redy OWiaH, ok
panru 3ca w TeHH 6unan Genrunanrad. KY3 parrnauHr xWHCTa 60oFnng
Xonaa upcHENaHMIIMHM TaAKMK KHAMIN YMYH KH3UN B2 OK Kyzmy
Apoioduna TIAWANAPH WKXH BApHAHTRZ uHaTmuTvpunv® ONWETan
Iyparait aBROANAPHUHT KuEcult TakKochaHranmurniy kipud YTaltnnk.

Bupnnuyp  Bapuantaarn  Taxpubana Ku3wn  Ky3AH yprowm
NANUANap oK KYTH 3pRak namwanap OWnaH 4aTuurupuniy (noma -
42/1-pacm). Onuuran Fy HHAVBUINAPHHUAT X2D RKKH KuuCI3PH KH3un
k¥3an Gyaran, Fi Rarn Ku3HR KJ308 3pKaK Ba YprovH Naunianap ysapo
yaTmgTHpunub ukkpeur  (F,) aBnos MHAMBURMapH OMHHTaHIA,
YMapHAHT % KACMH KA3HN KyanM, Y KucMn sca ok ky3/TH G¥nrad.
Onnttiran ganpanap ryd «xusmn kKyuang» DerrneMauHr JOMHHARTIHE
KWIMUIMMTANY: kYpcaTagn. MyxyuMmu myHnakd, F; na onupras Yprov
naunmanapHiHr Gapyacu KM3MA  Ky3nW, ammo 50% nawnuandp
JOMHHAHT TrOMOINrota, 50% nHamnuanap reveposurora Xucobna-
HaIuhap. 3pKaK NalluanapHREC ApMH KA3UN k¥zad, spMd OK K3
oynran, .

HkxkuH4 BapHEHTAR OK KY3NW Yprodn nawmmanap KH3HA Ky
3pKaK Nalanap GUIaH YaTHWTUPHILY (Wosa — 42/2.pacm). «Ku3d
KYATHIHK» GENTHCHHHHT AOMUHAHTIHK KHNHIM Xakugard Menaenb
KOHYRMABH Kenul uMxagucan Oyncak, Oupusan agrod Rypars™
NAPHHUKT Gapuacy GUp XHT GYTHIDN Kepak SIH, XaKKKaTaa 263 onHE! 31
NALANAPHUHE APMA KU3AT KY3MH, ApMH OK ky3nu G0 ‘*“KK“H';
KH3nrd wyHRake, KA3AA KY3M MaliuanapaesEr XamMmacd YProH 00
KY3nM Matmanap 3ca 3pkak natmanap Oynran. Ynzppy 3?33!_?“_
YaTHuTHputal onueral Fy uaamenpnapuaner spwn (174 Ko
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4Mac) OK K¥3NH, SpMH K3 ¥¥nn vapwsuznap GY¥nran. 50% kuaun

A MAWWIANAPHHNT 25% W yprouw nawwanap, 25% ¥ dpkak
qarwanap 6Ynran. Ok k¥3NH naunnanapaa XaM aHaNOrnK  XomaT
Kyga’l’“ﬂaﬂ.“-

Moprad OfMHMAH HATHXanapHu Kyipgar{da TYWYHTHPaAW:
GUpHHUMAAH KY3 PAHTHHU OEnrunopys ren ameanapi X-xpoMocomana
KOHNAWITat; 3pKaK NaWmATAPHUHC Y-kuacHit XpomMocoMacHaa Ky3

rura anokagop rer okoliramraw amac. Iprak Ba  yproyd
[ammanapAa KUHCHH GeNrMIIOBYK XpoMocomanap xy}Th Gup-Gupnaan
hapk Kunagi, Yproyu nawmanapuuHr Xy®¥alipacH MKKATa OHp XHUN -
XPOMOCOMAHH, 3DKaK MHAMBUIIDHAHT XywkKalpanapi 3ca — xap Xun X
ga Y XpOMOCOManapHH ¥3MZa caxpadigw. Vproym nammanap
y3napiaarm X-xpoMocoMaH#Hr OupuMH OoHaCHAaH, UKKHHUYMCHHH 3Ca
oTacHzadH onrad, y ¥3 HaeOatTyaa OGurra X-XpoMoOcoMacHHM KH3
HHIHBHANAPUTE, MKKHHUMK X-XPOMOCOMACHHH YFUN WHIMBRAIADUra
fiepaau. DpPKaK Mammuanap 3ca ¥anapugary X-XpoMOCOMaHH OHacHAaH,
Y-XpoMOCOMaHH OTacHgaH ONajiM Ba ¥3 marGaTuaa X-XpoMOCOMacHHH
KM3 MHAMBHANAPUCA, Y-XpOMOCOMacHHK YFH MHAMBHANApHra Gepaau.
Dpxak nawuranap  Y3napuHMHr  GenrMcHHY Maskyp  Taxkpufiana
Hepapanapura YFHNnapH OpKaly smac, Oank¥ KH3INapH OpKamH
Gepanunap.

Jemak, TOMOTAMETAIM OHA OpPraHW3IMHWHT XKHHCHH XpOMOCO-
Manapn XaM Y¥FHX, XaM KH3 aBnojnapra; reTeporaMeTaii OTa opraHnusM
Y3uHBHr Arosa X-XpoMOCOMacHHH K3 aBloRAapra GEpUmMEH KYpAuK.
MabayM iiynanuinaary YaTHUITHpEmnapAa X-XpoMOCOMaia skoaai-
TaH reHnap TOMOHMAan OoWIKapunanuraw OenrMnap owajad yrun-
JpUra, OTanaH 3ca KU3Napura yTumutn Kypamns.

Opamaa xaM XHHC Gnmad Gupuxkan xonpa Wpcuiinanysun Gup
karop Genrunap mamkyn.Ynap katopura JaTTOHM3M  (DaHFIIApHH
XpaTa onMaciukK), reModHiIUS (KOHHUHT XYJa CEKMH MBHIIM) Kacan-
;‘L‘;MP“ KHpHG, ynapHu GenrHAORYH peueccus rennap X-xpoMocoMmana
Mam:}lamrau. by xacanamkRrapHumr MpCHfiNaHHWIHE  JOUD TYIMK

YMOT onam reverukacn 6o0naa Gepunany.
rema);::{'i:{GMOCOhtana amieny G¥nmaran, Y-xpoMocoMana wofinamran
ynap lbakar “Dcnnnartnum Gowkanapaau dapk kunamn. Bynnai Xonza,
m‘aMﬂapm:{ OTaAaH ¥runnapura Yranu. Bynrauuncon KHNHG, spkak
“Pcnnnam,mr Kymok cympacd arpojusa oHNamrad TYKIApHHHT

LIHEH KYDPCaTHII MYMKYH.,
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Yproun KHHCHMHI TeTepOraMeTanH XoNnaraa HpcHHUNanuImRea my
KHAuG, ToByknapaa skuHC Oumad Oofnuk OGYnray maT panEruy
HpcubfinanninuHe  K¥pcariiu MyMkHn. Ilysan Kalig >THID Kepa
arapna xHHC GiaH GUPUKKaR XONAa MpCHANaHHID Hasapuacu Ty
G¥fnica, y Xonsa yproyu opraunsmnap rereporamerann OYaAraH xong
A-xpomocoMana aolnawran fapya reHNap IPKak OPranuimMnapaa »
BankH yprowd OpraHuIMIapia TeMHINIOTa XOMaTHfa OYnHWM ke
G¥ani.

43.1-pacs. Tosyxnapaa kuuc GunaH GUPUKKaH X0NKa HpCHANRHAL-
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ToBYKNApRa XpOMOCOMANa koWnamraH Ba parnapia kopa
qUTMEHTHY 2N0XHIa THNAA Takeumnal, NATHHHT OJla-4MBOp panraa
GYNUIUNHTHHH  TOMMHAHT B amnenn, nurMeHTHWHr Onp Tekncpa
7aKCHMNAHUIIK Ba MATHHHC KOpa paHria O¥mmnnret sca peueccus b
ANNENH TOMOHHA2H TabMHUH 3THAaAN. 43.}-pacMaa Z-XpOMOCOMa YayH
ratkua, W-XpPOMOCOMa 3Ca KHUHK TaéKya [UAKNMHAA GepHIraH.
Ornta-4rnop Narnv topyknap (ZW) xopa pauran xypoznap (ZZ) Gunau
waTALITHPHIICA, 6upuHuu armoana XaM panr G¥ikuya, Xam xkuHc OYHHua
1:1 nucGataa akpanum cogup Oymann. TyxymMaam qmkkau &¥nrycn
xJpo3nap NATHHHT 0Na-YUNOP PAHIMKH TZBMUHIOBYH reH Xofnamran
XPOMOCOMAHY OHAZaH ONIFaHJIUKNIAPH YYYH MATNAPHHMHI PaHrd ona-
yunop O¥naan, O¥nrycH ToByKmap sca kopa paHrna oynagw. Yywku,
ylap TIaTHMHF KOpa PauruHA TaBMHH 3TYBIH reH >KOHjamran
XpPOMOCOMAHH OTRZAH ONAH.

Ona-4HNOp NATAH TOBYKNEP Kopa paurnk x¥po3 GHNaH YaTHiTupuIras,

) A4 OonuHraH 3pKaKk B84 yproud nappasganap Y3apo uaTH-
tapinub F; aBnonnapw onuHca, ynapfa TOBYKNApDHHHT APMH ona-
yHnop, #PMH Kopa panraa O¥nann. XYposnapHHHC XaM fpPMH Ofa-
4Bnop, ApMH Kopa pauraa 6¥nany.

P Q ona- wunop 3 xopa P Q@ xopa & ona-uunop
TATAR navrmni TIaTH DaTIn

8w X zrzr W x z27°

g Z’,w -zt g Z%W z8 7z
F, 3282 9 z'w F, @ Z%W, @ 2°W, 32B7° 3 Zz"z°
Ona-yRMmop Kopa ona-yHmop KOpa ofa-4uMnop xopa
farnm NnaTn\ Nnarayu fIaTHH  [arTned [OaTnd

Peuunpor uyarvuTHpumiaa, SLHH 3HAM KOP3 PaMIIM TOBYKNAp,
OMA-YHTIOp PaHIyH x§po3nap GunaK YaTHIWTHPHINAAH ONMHTAH OCHPHHYK
ABNOJHHHT Xap HMKKATA KHHCIM OpraHdsMmiapH, Qakar ona-4Hpop
Paurna G¥naam (43.2-pacm). Yynxm G¥nFycH TOBYK Ba X§poanap
AOMHHEHT annen xoltnawraH XpOMOCOMAHK OTafiaH ONAH.

Bynapusnr renerui Tax xyHunaruua Bponanair MyMKHH:

P Qkopa & Ona-yrnop P Q oma-unnop & ona-uunop
“éiTJ"lH narin MaTnu IaTnv
2w x ZB7B 72w x Z°7°

& Zw 78 g ZBW. 78, 7
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Fy 9 ZPWw, 4282 F, ¢ ZPw, @ Z2'w, 8 ZBZ°, 3 2Bz
O1a-YUIIOp ONA-HHIOP  ONA-YHNOP KOPAa ONA-HYHIIOP ONA-IHIOP
naTnyu natTnyd MATAH TIATAH WATIH TIaTiu

F, ma onWHraH 3spkak Ba YpFOWH Mappanpanap ¥3apo YarTunm.
THpHIca, MKKAHYM aBnopda (F.) oNWHraH TOBYKIApHWHI APMH Ona-
YATIOP NaThH, SpMA 3ca KOpa 7aThd; XYpoznmapHART Gapyacu  ona-
yunop pairaa Gynrad. Lyngait knanG, omunran ganminap MHac Gumay
GUPHKKaH XONJa WPCRHNAHNLI HA3APHACHHEHT TYFPHIMIUHK fKA Gup
Kappa TacANKIaii .

*43.2-pacm. ToByKNapaa *uHC GHRaH GupuKKan Xonaa npcHilmaHil
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TenerTHk TAOKHKOTNAp lokopuna OadH 3ITHATAHNAPAAH TAaUIKAapH
xaftBonnapia KHHC OHNMaH uYerapanamran XxonaTtaa uwpcHinaHaguran
GeArHiiap Xam MaexXYJNHTH Tacanknanaun. byumaail ppcwiinanpumiHaur
MOXHATH Kyltgaruua: xalisonnapaa wiynpail Oenrunap XaM Gopkd,
yIapHHHT FEHNAPH Xap HKKH JKHHC OPraHU3MAapRHHHT ayTOocoMa Ba
sWHHRCHIE XpoMocoManapuaa Gynnwmra Kapamaii, 6y rexnap daxkar 6up
KHHCEA - YProYnjapuaarudd puBokntadand. Macaman, kopason
J0TNApHAA CYT Ba YHHEark &F MaxXCYANOpNUTMHUHT reHapd Xap
pkkana kuucla 6¥aca-ma, dakar yprowwm xalgoHnapda HaomUAT
kypcarany. 3otaop Oykanapaa xaM ywdy reuwnap Maexyn 6ymué ynap
yproud aBOANApH — FYHAXHHNApra YTHO ymapHHHI CYT Ba YHAaru €F
MAXCY/NAOPUIHTHHY owHpand. Byka Ba yHRHT spkak aBnoanapuaz Oy
rexnap aonuaT k¥pcarMaitannap. 3otaop x¥pozsap XxpoMocoManapuia
cepMaxcyLAMINK, HUPHK TYXYMAHRHK XyCyCHATWIapuhHM Genrunosum
FEHNap YprouH aBnoinapura ¥Tagu Ba ynapaa daonuat k¥pcaraiw.
XYpo3HUHT ¥3MAA Ba yHWHIr 3pKak aaIomapuia XyANWH WY reHnap
MaBXyITHTUra Kapamalt, ynap daonuar k¥pcarMaiau.

Wynpalt kunwd, T.Moprad Ba YHHRr WOTMpLNAPH Rpoz0guna
MAIMUIACHHHAT  UHTOTCHETHAKACHHN TAAKHK KWIHW  HaTHXacHza
YITAPHHHT KAPYOTHTIHAA XUHCHHHT OenrHIAHMIIH B2 WPCAHNTAHHILHHN
TABMUATIOBYY OUp KydT AuHCHH XpoMocoManap MasKYRAHIEH HeboT
sraunap. Jlpo3zodunana yproun oprasusmaap romoramer (XX), spkak
opraiusMmnap rereporaMer (XY) KHHC JKaHNMIM aHKRKAAHOW. ACHHC
GenrmnaanmmanAr Gyupaid ™anu (XX, & XY) onamnapra, akcapusT
CYTIMHSYBYKHAApra, Oaw3w OannuK TYpnapura XaM XoC 3KaHIRCH
ncGornagan. Xuscif xpomocoManapza kolRalrad reHnap UHC
funay Gornuk Xonaa upcuitnaHrn Kypeatnl Gepunau.
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Vil 6o6. TEHJIAPHUAHT BHPUKKAH XOJIA
HPCUHJIAHHIIH BA KPOCCUHTOBEP

Onguura GoGnapga Sagn 3TUAraH FeHETHK TaXAHR MPHHLMI-
napunad KennG uYMKamgnraH acocuit Xynoca Wykd, Genrunapwunr
MycTakun KoMOuMammsnanniny Oy Oenrufapii Hasopar Kunysuw
TeHNap Xap XHn *ydT XpoMmocoMmanapla skoHnawraH ned kapanray
TAaKAMpAArMHA amanra owagd. BunoGapww, xap Oup oprawmamzua
MYCTaKUA epcHiflanysun Oearunap TYPYXJADHHHHE COHR  XPOMO-
coManap XyGOTMHAHRT conu GunaH derapananraH. UKKHHMK TOMOMAaH
3ca CEHNAPHHHI CpraHMaMiapia OowrkapagHran DENrH pa  Xocca-
NAPHHHHT COHM HHXOATAR kaTTa, Xap GMp TYPHMHI XpoMocomanap
KYDTHHHHI COHM 3ca HuchaTaH kaM Ba JounMuil xucobnanazu,

Xap 6up xpoMocoMaga GuTTa amac, DanKu kYTl COHIard rewntap
woinawran feraH $ukp nadxo 6Ynanu. Arapaa wyHzai OYnaawrans
O¥nca, MeHACTHUHT YYUHYM KOHYHW Ternap 3Mac, Oanku daxar
XPOMOCOMAJIAPHUAT TaKCHMTAaHWLWIUTAarHAHA anokanop 6¥mus uukanwm,

Opranv3Mnap xapuotunu  (XpomocoManapv HRFAHAMCH) wunr
AKCAPUAT  XUCMMWHK  kuucwlt  OYnmaray  XpoMocoMaiap, ®bHM
ayTeCOMANAp TawWkun Kunaau., BHuoOapuH, OpPraHusM reHoTHnu
TADKHOWIArH aKCAPHAT FEeRSap XaMm ayTocoMamapia >Koittamraraup.
[ty cababnu, ynap >xrucra GOFHK OYnMaran XomAa WpcHiinaHaou
aerad (uxp naftio &ynras 3pu. MopraH Ba YHWMC IorMpRIap
ayrocoManapia  kolinawran  SupHxkkaH  XORDary  reHnapHunr
HPCHANAHAWKEHY YpraHuLl B2 YHUHT KOHYHWATIADHHH O4iuIra kaTTa
axamuar Oeprad. By coxapma amanra OlIHpHArad k¥n Taxprdanap
HaTHKACHTA acOCNARNG, GHp XxpoMocoMala KORTALIrAH FeHnap kearycu
aenoanapra GHPUKKAaH XOMAa WpcHiinamafy JeTaH Xynocara KeNHHIH.
boutkaya Kunu® alitraiga., OyHAail TEHNApHHHT  MpPCHitnaHMIH
MenrzenHMHT YUHHYH KOHYHAra O¥fcyHMaras Xonja amanra omaan.

MeHeTHHHT YYHEYA KORYHATE KYpa Mikkd kydre rednmapu (AB B2
ab) ©Ownan Gapwiakysull OpraHMIMIap ¥3apo vATHWTHpWAradld
onuHraH ayparaitnap (AaBb) Tenr cougacs TYpT xun — AB, Ab, aB, ab
rameranapuy Oepaau.

~ F| unAnBUZAIapH pereccus TOMOMTOTANA OPTAHH3M OuiaH KaiTa
YATHIITHPHITAR BakTHa, Fp Ja TYprra deHoTHMHK cMHpnap nafao
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Haar MuKAopnil HacGati 1:1:0:1 G¥naan. OaxkTHK ganun-
faa GopHIH GMaH reRETHKIIAp MYCTaKU HpcHitnannuzan
nHMHT opta OopumHra aoyd kema OGownagunap. banin
enrunapuunr suru KoMOuHaunsmapu (Ab Ba aB) Fp
noARIad YMYMaH ytipamaﬁ kKyiau, GownanFud ora-oHa
RHr TeHr Mukgopaa (50 gonszan) i reunapuHUHT TYAHK
KysaTana Gownasad. ABRoanapna Tes-te3 y é&xu Oy
a-oHa Benrunapuaunr SHpuKMack k¥npok, sHrH KoMGHHa-
sca 50 donsgan kam yupail Sownmagw. WIynnad kuanG,
Tha resnap kynpok GollaHFHM Xonatiaruiiex Hpcuitnana
Yy XofaTHH Mopran reHIapHHMHT GHPHKKANIAHCH EKH
oanard HpcHiinaawil 0ed aTany.

HABPHHAT TYIAK CHPUKKAH X013 HPCHHIaNBIIA

OUpPHKKaHR XONnza UPCHHNAHMLT XOAWCACHHUAT MOXWATH
yraH  TOMOHMAAH ¥FTKAsHAraH Takpubasap MHCONHAA
amuz. Jlpozodunana TaHaHWHC Kyn padrunn — b', xopa
, — b, KQHOTHMHr HOpMan y3yH OYnuwuHM — vg', KMcKa
- vg reunapn Gunan Genruraimus. Mxiu syt Gupukkan
Mnan faprnasyrus — KyA PaHr TananH, KACKa KanoTiM

a TAHAIH, Y3YH KaROT/IM r nauruarap  ¥sapo
vg"vg"
* b
ca, GHpPHHYH dBNOAJA OMHHTAH MAINBANAP | denoTun
vgvg’

59finua kyn paur Tamanu, ysyH KaHOTNH &9aramnap. Arapaa Fy za
ONHHIAH THreTepo3NTOTANM Jyparai 3pkak MAlUNap Xap MKKH reH

b b
6¥Huua peneceus roMo3KroTaH yprouy nawuranap 6una Kaiita ¢ | l
. ' vevg
b
X T I YaTHITHpMIranga, Fp Ra 1:1 HucOaTaa kynm paur TaHamu,
vgvg'

KHe
;K& KaHOT/IU Ba Kopa TaHATH, Y3yR KaHOTAH nawmmanap onweran Fg

vgi : r T (44.1-pacm). By xungaru axpanuiuga Maikyp Augyparaii
‘vg vg‘ .
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3pKaK Rauia TYPT XN 3Mac, 6anku #kka Tingark b’ vg ea b vg*
rameranapuu Oepazn. Maskyp axpannwuzan kenn6 unsul, spkag
Nawwana roMONIOMHK XPOMOCOMANAPHHHT alipUM KucMiapw Ounay
KPOCCHHTOBep cofup 6¥amarad ned TaXMHH KWMUIIT2 nMkOH Oepany
KeltuHuamk, apozoduna nawmanapHHHHT 3pKakaapuia ayTocomy
XamMaa OkHHCHM  XpoMocoManapuia — KpPOCCHHIOBED  XAKHKATIy
kysatuamaran. Ly caGabns roxopnzard TaxXawAHA HaTHIITHPULIR,
aBnOANApAa XAp WKKH  OTa-QHaZarH  BOINaHFuy Genmnap
KOMOMHAUMSCH KalTa THKAAHAAM: KyJ1 panr TaHANH, KHCK2 KaHOTAH By
KOpa TaHanM, y3yH KaHOTIH Maunuanap. Ynap XKAHCRZpHOAH KaTby
Hazap MuKRopuR okuxaraan 1:1 nucGathu Gepann. by epna Guy
ayTocoMa Gmp xy(dT roMonornk XpoMOCOManapRa *oihamraH reHnap.
HWHI TYNHK OMPUKKAHIWK XONATHHY KY3aTIHK.

BenrunapHuur TYnHK OnpukkaH Xonfga HpCHANAHUION Makka.
AH¥xopH YCUMNHMIHAZ XaM MYKaMMAan TajakHK KHauHrad, Makka.
EK¥xopuuuur Mkku Oenrncy  G¥fiMua  annTepHaTtHB  (KeCkuy
dbapxnanysun) deHOTHNrA, TOMO3ZMIOTANH TeHOTHUra osrfa 6¥mray
HABNAPH ¥2ap0 BaTRWTHPUNAW. OHa YCUMANIHHAHT oKW capuk (CC)
B2 103aCH TeKHC (AA), 0Ta YCHMIHIHHHHE 3Ca JOHW OK paHICcH3 (cc),
tozacu aca Oypuran (aa) 6¥nran. Onunran nyparafi asnonnapwaa 6y
WKKH Benrn 6%inga reHeTHK TAXIA YTKasnm sKyAa Kynai, yHKH 0Ta.
OHa YCHMIUKNApHHA YaTHIITHPHII HaTiDKacHAa oOHa YCHMITMTHIy
PHBOKNAHIAH MaKKaxyxopH c¥racupa xocun Oynran ponnap - F,
JCHMAKTH OHTOrEHE3UHAHT 3MOpUoHan naepu Xucobnravagn. IHMyHuwp
YUyH c¥Tajara noHnaphn Kain starad MKku Genru O¥iuya TacBHpnad,
TAXJH KHAMIE MYMKUA. YTApHU YATHIITHPHIN HATXACHAA oNiuTaH F,
FCHMIHKIAPHBMHE JORIDY cApuK DaHT (Ce) na Ba joracy TeRUC (Aa)
G¥nrav. lemak, Xap Hkxn Oenru O¥itnua T¥nuK AOMHUHAHTANK Xodayp
KY3aTHUITaH.

By uxxa OGenruHUET HpcHiNanAul KOHYHWATNApHHM aHUKNaLy
YyayH foHH BYftuda CcAa reHOTUNCE BA CApUK, cHUINUK deHoTunra 2rh
C¥nran F, Ycumaurs 6y uxxu Senrn O¥ituya pelleccHe roMO3HTOTATH
(ccaa) vaB OWnmaH KaWTa UYATHIOTHPHAAAH, ABHWU TaXIHRHR OGexkkpoce
¥Tkaunaau,

Arap By HKKU OenrdHUHT pPUBOANAHAUIMHW TabMUH 3TYBYR
TeHnap Xap XWwil ROMOMONOTHK XpoMOcOManapfia ofinairaniaa >IM, ¥
Xonga Kyfunaryya xonar kysatnaras 6¥nyp sam. Fs (CcAa x ccaa)la
oHa ¥cumnuxnap - F; ayparaiinap t¥pr xun (CA, Ca, cA, ca) F¢HOTHIIN
3ra G¥araum raMeTanap Xocun Kunraw GYynyp 2au,
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TaxIHIHH YaTHIITHPHALY YUYH ONHHIaH OTA JCUMITHTH Xap MKKH
re GYiiHUA PEUECCHE rOMO3MFOTAIN (ccaa) Gynraunurn yuyn daxar
gup XA reHoTHnra 3ra 6ynran (ca) raMeTanap XocMn KAnagH. ¥Ynap
auHcul KApatHAd TYPT XM BAPHAHTAA KYnManG  ypyrnanagu.
Hatixana Fp 12 TYpTT2 heHoTHIHK CHAG axpaltud YHKKaH O¥nyp >aM.
yyrap KyAWIard rerotunnapra - 25% CcAa, 25% Ccaa, 25% ccAa, 25%
ccaa 3ra 6ynrau G¥nyp 2am.

TaxpuGama OyTyHnaft Gowkawa, ABHM Oy HKKHTa TeH annen-
JApHAHHT 6uTTa XpoMocomana XoHNAWaHNMIHHN ucGOT BTYBYH
AanUANap ONHHAM. ‘

Oxopuaa Kala atuarad taxpubana onnHrad Fy; YeUMNUTMHMAT
JOHH CApHK Ba TEKHC GYaranuHu Kypouk. YHnur 6y Genrunap 6¥ituua
renoTHIH gureTeposurora {(CcAa) XormatHaa 3An. YHW yWdy HKKH
Genru GyfMYa peliecCHB romo3uroTamn (ccaa), Jonu OK Ba Oypwuirag
yeumnik  Onnau yaTHWTHpHING onwnran Fp Yeumnuxnapn dakar
pkKkuTa (PCHOTHNHK CHRAG XOCHM KHAran: JOHAW CapHK Ba TEKHC
YeUMIHKIAP BA JIOHU OK, Bypriuran JcumiHkmap.

VnapHurr HucCatu 1:1, awHR 50% : 30% O¥nraH. Fp aarn
AKPATMLIHHKT TEHETHK Tax/MIn KyHnaariia:

¢ IOHH CapHK Ba TEKHC & noHu ok Ba GypHIIraH
C A c a
— X JE—
P c a c a
g CA . ¢ca - ca
C A c &
Fg
ca c a
JOHH CapHK JOHH OK
Ba TEKHC Ba Gypuwirax

I : [
O_ﬂ“HT’aH HaTHxkanap Makkaxyxopuaa Gy HkkH XKyhr GenruHBHr
TYRHK SHpyKKaH Xonga HpCHANAHAIHEY KYPCaTAL.
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83% 7y

44-pacm. [lposodunana GenrunapaiaT SHpHKKaR XONRa RpcHitaaHnInH.
1-KkpoccHHTOBEp Ky3aTHaMaraH Xonar (Fy HHHI TeTepo3HroTany IpKaK
nautack), 2- kpoccuHrosep pyi Seprad Xonar (Fy HHHI reTepo-
3HroTamy yproMu namnuac). Fg Aa ¢axar yprovd nawmanap.
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2, TenNapurur TYANKCAS GUPRKKAY X0Na% Bpenilaannion

KpoccHHIOBEPAWHT ouuaHinK. BurTa xpomocoMana GuTTamax
opTHK TEHAap olnawran Jled ONHHraH TAKAMPAA FOMONOTMK XydT
xpOMOCOMAJIA XORJIatITan Gup ren annennapn YpuH anMalIANEIM Ba
guTTa TOMONOTHK XpoMOCOManaH Gowkacura YTHOG VYpHH anMauntum
MyMKHHME J€TaH CaBon TyFHIai. Arapaa Oynpali xapagH copmp .
gynMaranaa au, Mei031a HOrOMOJNIOTHK XPOMOCOMATAPHUKT TacOIH-

aif aKpanTuILIapH TydalnnruHa reHaapHUHr KOMORHHpIaHHLLRapH
pyi Gepran 6ynyp smu. Bup XKydT roMonorsk )fipomocomanapna
solinaluras TeHnap XaMMa BakT GHpHKKax Xonna npciinanran 6¥nunn
KepaK 3AR.

T.Mopra Ba YHHHI IWIOTHPANApH TOMOHHMAAH PTKa3UAraH
7a/IKMKOT/IaPAa TOMONIOTHK Ky(T XPOMOCOMANapRa TeHnap aamativ-
RYBHHUHT GYNHG TypHIury kypcaruG Gepunam. Cennap xofinawran
FOMOROTHK XPOMOCOMANAPHUHT aRHAH Yxwiamwi KUcMRapu Suna {3apo
Joud ANMAWHHAID KApaEHR XPOMOCOMANZpP MATKSUIHWH  EKK
kpoccuHronep nel aranagu (45-pacm).  Kpoccuwromep roMmonoruk
XPOMOCOMANAPAA XKORNALITAH TeHNAPHWHT AHIH CHPRKMRNaPHHW XOCH
gunaan. KpoccHHroBep xamaa OupukkaHnuk Xonucanapd OGapua
YouMaHK, XaABOH B2 MHKPOPrasu3Miap Y4yH yMyMui XucoGnanaam.
T'OMONOr¥K XpOMOCOMANZPHHHT alfiHaH ¥XIIaw KacMaapd Gunan ¥puH
anMAWNHHILNAPHHHAT  MABXKYUINTH, TeHNap peKOMOUHALUACHHH
aMqanra olHput Wy OpKanW 3BONIOUMANA KOMOMHATHB ¥3rapys-
YaHIHKHUHT POJTMHY CLONPaIN.

KpoccunroBepuuHr reHeTHK Taxauan. Kanpalh remetnk
MeTO/nap épmamMu Guian OUpHEKaH Xomnard HpCHRANAHWLT XONHCACHHN
FeHNADHUHT  MYCTAKKA KOMOMHHPIAHHLT XOAHCACHZEH aKPaTHIO
MyMkun? XpomocoManmapaa py#t Oepaguran uwankaitmignu  Genru-
NapHuHr aHru GupukManapura 3ra 6¥nraH OpraHMIMAAPHHMHr naino
6 iy YacTOTANMAPHHY xucobra onwm WYNW Ounan  aHBKTanann.
Kpoceuurosep xomucach aposoduna namnuacuna aHwknanau. Tennap-
HMHI  XpoMocOMaliapaa MawiyM Gup TapTi6aa KOMTaHWUIApHHH
KYpcaTnG Gepannras Moprai TOMOHHIAH JTKaINAraH Mana 6y KnaccHk
Taxpubann kypu6 yramus. KOxopuaa Guz, MOPraMHHHI FeHNADHUHT
TYAMK  Gupukkan xomgaru upcuiinaguWHEW  Apo3oduNaiHHAT OHA
SMbaTuaa kopa TamanM Ba KHMCK2 KaWOTAH Ba oTa chdarMaa
AnreTepoanroranu KYJ PEHI TAHATH BA Y3yH KAHOTIH MALIManapHHHHT

PO YaTHWITHpraR Takprbaciia KYpu YTran 3amk. Mopran Kettuury
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1K pPHaUaLnia Ml v LAY Y WTT [N | AhuaE ¥E “"""'CPOSHrma_n
DamIUATApHA BA OTA CHATHIEA 3Ca Xap KKKM Ted G¥itnys, petiee, u
TOMOSHIOTANK ~ KOPa TaHAaMH Ba KHCKA KAHOT/M MAlIanampyy jiaa%
yatiurepan  (44.2-pacm). Fp  asnozupa  Qoiukaua KXY prthrmg o
FKpanMIL, FBHU TCHIAPHMHT  TYIMKCHZ  OMphKKay xon,u;“
HpCUANAHAILNA KY3aTHIANW. BY XoaHHHT K03 GepHItHra cabag GHPHme
rennap xolinauiran TOMONOTHK XPOMOCOMANapra 3ra G¥nray o:“
cudarmpa  onwmran  F,  nawmanapunuer  Gansunapppg, Me%:
KapalHUAA KPOCCHHIOBEP TY(Qakiy roMONOrHK XpoMOCOManap gy
kKducMrnapn OunmaH ¥pHH anmawazd. By kxapaénnn Ky#Rxaryg

TACBUPNAIS MyMKHH:
b b*xb b] b b*j b oine J
—_— —_— —
vg vegl lvg vgllvg vg

Wt
g oo
¥

Haruxana, sHry reHoTHnza HKK# XHA AHTH FaMeranap Xocmn
Oynaau. Yiap kpoccoBepadHray rameranap aeb atanapu. Mynxy
YNApAary XpOMOCOManap CIpPYKTypabuil KaiiTa TY3WAHG, GupHkkan
rennap KkpoccuHrosep Tydadnn axpanul ¥3apo sHMryg Ysraprau
BapuaHTAa OupuxkkaH O¥nammnap. Kpoccuurosepra Ayvop G¥amaran
roOMOJIOFHK XpoMocoManapra 3ra ﬁ?nran OHa Dprali“mnapnmar
aKCapHATH MeHo3 XKapaéHMa HKKH XHNT OJATAArH TeHNap GupHKMacira
ara 6¥nran raMeTaNapiyM XOCUA KAnan. .

P BN .tj | b A
+ +
vg‘ vg ' ‘vg : e

Bynap kpoccosephanmaran rameranap acS aramagu. By
THNAArH TaMetanap oxa cudaTHaa omuuras F, opraHMaMaapu Xocki
KHARJHTaH FaMeTanapHANr K¥T KHCMUHK TAWKKHA 3TajIH.

Ulynnadi  xanub, Taxamnuid vaTHWTHPHILAY, OHa OpraHH3M
chdaTHna KaTHalaéTrad Fy ayparali naunuanap TYpT XMJ tamera XOCHN
KHIHIM HMKCHHATHra 3ragup. Taxaundif 4aTHIITHPHINAR kaTHAaluras
OTa OPraHu3M TOMO3uroTa Gynranu yuyn fakaT Oup Xun Tamera Xocuit
KANasu. YiapHunr TYpT BapHaHTAA KYWIWIRLIH (ypyrnamlu.m)

HATHXACHAA, TYPT XHA TEHOTHN Ba desoTHra 3ra 6ynrau asmox (Fa)
naiizo O¥nanwn sa ynap xyfunarunapzaH wbopar:

b

ve
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b b b
3)

vg 7

b b
4)
vg vg

b b
2)
vg vE

b+
0]
v,
FupuAdH B3 HKKHHUH XWIJary MAllluanap, XyAaH OTa-oHa
aHIIMTIAPHIATHACK reHOTHN Ba deroTnnra sra. bowmkasa afitranaa,
op! a GHp XpoMocoManapaa WORNAMIraH NKKANA reH OHpHKKAHINTIYa
)’”3‘:: i, YaAp KPOCCHHTOBEPIAHMAYAH OPFANMIMIAD JAeHWnamu.
;(:::«m‘"'l pa TYPTHHYM XM mnamuianapia Ka#px STHIraH HKKH red
ofinamraH  XpOMOCOMANAp 303  KPOCCMHIOBEp THpaiinu  aftpum
KHCMNapHHA  ANMAWTHPraH  Xonataa Gynaau. VYnap Kpoecwnro-
pepIANTaH OPranH3IMIap Ael aranazu.

Bomxaua afTranga, GNpAKkan rennap axpanud Xpomocomanapia
jaraprad KoMOuuaunsaz OWpnamran G6¥nagn. Fg garm 6y t¥pr xmn
cunra KupyBHH TAUIUANap COH XUXATABH XaM Xywiu dapxnanamm.
BHpWHYH BAa MKKIHYM XWI Tammanap Fp Jars opraHsMAapHRET SHT
kY kucmuny (83%) TamwkH aTagy. Makgop kuxataaH aca ynap §apo
venr Gynam (xap 6upu 41,5%). YunHun Ra TYPTHHUR XA Rawanap
3ca kyJa kam yupal, ynapuuer ymymuit Mukiopu Fg kuur gakar 17%
r# (Xap Onpit 8,5% zawn) Tawlkin kunadn. By x¥pcatkay xpocciurosep
pousu Aed aranaau. Bynnall HpcuRnaHMIU TFeHJAPHHEr TYIHKCHI
GupuKkxkan Xonga upcuitaawuwmr geliunagy, Kpoccuurosep ¢oHH
XpPOMOCOMANd JKOMNAIUTaH MKKH TFeHHMHI oOpacHIard Macodany
Snunanput dons Exn mopranna Sunan Genrnnanaan. XpoMocoManapaa
rennap OuMp-GrpHra KaHYaaHK SKWH XKoltnawran 6Ynca, KpoccHHroBep
$oH3n WyHYAnKK KHYKK, aKEHHYA TeHnap GUP-GUPHIAH KAHUATUK YI0K
Macotaga xolinawran 6¥aca, dons WyHYanHK xatra 6¥aaau. Bapukkan
TeHIApHMHI WpCHHNTAHHIIR Ba  YNAPHHHP KPOCCHHTOBep Tydaifnu
BKPANHG, MycTakHR HPCHANAHMWKHA YpraHmiy HATHAKATAPH XPOMO-
COMA HaRAPHACUMMHI ApaTHNMIIMAA AHA OMp kaTTa axaMmHATra 3ra
ynran aanunutt man6a 6¥nub xHaMaT KHAAH.

‘a Aposoduna naunmacnaa 06 Gopunratt TaxprGanap HaTHXacHAA
it sTunran ﬁenrnuapuunr‘ TYNHKCH? OUPHEKaH Xonga NpcrhiinaHHm
WOHYMAADMHMHT TYrpunurn Makkaxyxopusa Kpeitron ma B.Mak-
n;:;,;mg TOMOHMIAH aManTa OoWHPWATZR TwkprOANapHIa TacKuK-
Xorga 3 6y TakpuGanapRuHT GUPMRYN BAPHANTH-TYNIHK CHPUKKaH
MPCHFnanvw Gunaw TaHWWTadH XK. JHOM  3ca  Yina

vE
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TaXpHOANAPHHHT MKKHHAW BAPHAHTH - OENTHNAPRHAT  Y¥Mikens
OnprKKan Xonaa npcHiinang GunaH TaHHITAMHS.

TampuGanusr WKKMAYA BAPHaHTAZA TEHETHK Ta}XJIHN xHMHMMray
8368Ta Fg pyparaii $cuMRuKnapuHe BOH paHry pa warm O¥iiny,
TYpTTa PeHOTHNMK cHH(ra aXpaThin MyMKHH 6¥nran.

1. Houn capuk Ba Tekuc GYnran Foummuxnap 4032ta GYRuG Fy
Raru yMyMHit YcuMnHKTap CORHHHAT 48,2 GOH3MHU TAIIKHIT 3TAIH.

2. Tonu ox Ba Gyputuran fousnuxnap 4025 ta 66 Fs nary
yMymult feumuuknapHiHr 48,2 Qou3MHN TALIKKHA 3TaH,

3. Joun capux Ba Gypuwran Yeumnmuxnap 149 ta 6Ynub yMymat:
Yenmnnknrap coHuHAT 1,8 domauHu TaLUKHT FTTEH.

4. Houu ok pa Texuc Ycumnmuknap 152 Tta O¥nrG ¥YMymul
Yeamnuknapunur 1,8 owannn Tamikun ITaln.

Oxopuna Kain orwran  Qedorunuk  cunguap OTa-OHa
YcuMnHKNapH KyliHgariya regotHnra sta O¥aran  YeumpnHKIapHu
YATHIITRpHINTA Xocha GYnann.

Q JOHH CapHK, TEKHC & noun ok, Bypaan

CA ca
x
P F] ca ca ‘.;:\
g2 CA, ca ca |
La, cA
C A ca Ca c A
Fg T —— p— pE— —
ca ca ca ¢a
BOUE CANWK, ROMR Q% moua caguE, oud 0K,
TeKHC GypHwran BypHitran Te¥HC

Fgp HEHT GRPHHUH Ba MKKHHYK PEHOTHIHK CHHprapHra KHPYBIH
Yeumnnknapu ona cudatipa  oswurag  Fy  JoammuknapUHHHT
KPOCCHHTOBEPTA YJpaMaraH rameranapiuusr (C_A, ¢ _a) ora opraHiaM
TaMeTack {c a) Ounan kYuwunwb xocun Giyarau auroratatt
puBOXnanrannap. Ynap Fgp YcHUMMMKRapy yMyMui COHHHWHIC 96,4
dowanH Tamkun TG, KpoccosepnanMaray YeuMAUKIap el aTanasiy:

Fg Hudr yudman Ba TVPTHHYM (eHOTHNHK cHHibrapUTa gupyBt
KpOCCOBEpNH  YouMnuknapu  oHa  ckbatnaa  onunrdd '
Jeumnuknapudunr (C__a, ¢ A) raMeranapd Ora OprafH3m ramqeract G
2) Ounad KyunuG XOCHM KHArAaH 3UroTacHpaH pnaox{naﬂ"a""ap'
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ypapauHT COHK Xyaa kaM 6Ymué Fp YoHMIHKNApH YMYMHH CONWHMAT
paxar 3,6 (OHIHHH TALIKHN 3TamI.
@on3 XHcoOHza Oenrunanrad 3,6 MOPraHHI XpOMOCOMAgATH

resnap KolIatliras noKyciap opacuaary macotanu Kypcaragu.
By coxana KeHr Muk&caa onu6 COpHNTaH reHeTHK Ba HHTONEHETHK

KRKOTNAP HATHXACHAA MAKKAXKYXOPH 3HIr AXWH TAAKHK KHIHHI2H
GHOROTHK ofbexTaap xaropura kuprai. Yuper 400 Jas opTHK resnapn
UMKIARIH  Ba XPOMOCOMANADHHHHT MYKAMMAN TFCHETHK XapWTacH
y3HILIH. (by Xaxaru MykaMMall MALTYMOT KyRHPOKIA KEITHPHIAAK).

-

3. KpOocCHHTOREPHHHT UHTOROTHK HCGOTH BA MEXARH3IMA

KpoccHUroBEPpRHNT HHTOMOrNK HcGoTh. TOMONOTUK XpOoMoco-
MATAPHHHT  KDOCCHHIOBEpNaHHIL (YaNKaluMu) XoAucacH JAacTaBRai
GynaaH OJAWHTE Map3yaa KYPraHMMHINEK, TEHETHK TAXJIHI METOXHHH
kynnal pekoMOHHAHT YCUMIMKNAD COHMHM aHMKNawl opkami kawd
yrunrad 5au. LIuTorenetnk TAIKHKOTIApHHHT KeRHHTH pPHBOKTAHHIIH
HATHKACKAE KPOCCHMHIOBEpPHMHT UMTONOrMK HCOOTH XaM TONMIAW.
Anunkea, Kllvepuunur apozodunama, T.Kpeftrvon sa B.Mak-
KAMHTOKNEPHUHT Makkak¥XxopHuiaa aManra OWHPraH TaAKHKOTIapH
HaTIDK3CH KaTTa aXaMMATra 5Ta O¥mad. ByHHHr ydyR ynap remeruk
TAXJHIT  KHIMAaIWraHn OWUpHKKAH reAnap kolnamral roMoOJOrHK
XpoMocomanapusi untonordk Genrvnamunap. Ilyupalt muaranapna
TEHCTHK BAa UHTONOYUK Taxawmau Oupranuxzaa (mapannen) omnb
Sopuwiam.

Makkaxyxopina YTKasHIran TAIKUKOTIAp YCTHAR TYXTanamus.
Hactasean Maxxad$xopapunr FOMOIOTHK XPOMOCOMANAPH UNTONOTHK
HHLWOHNAHTAH JIHHUACKHHU MAaxCyc UHTONOIMK MeToanap &paamMuaa
Apataman. By nuHusHuur IX xydT TOMONOMHK XpOMOCOMACHHHMI
GrrTacu Mopdonoruk HOPMAJI, HKKHHYHCH HALIOHIAHTaH GYiuG, YHIHT
Sup yun HyromnammG kmunk IM2PCAMOH XOMaTHa, HKKHHYH Y4H 3Ca
:;’ﬂ”a‘_ﬂ YMOMOCOMBNHKNIA Kaparanaa y3yH 5Viran (46-pacm), [X xydr
n OTIOTHK XPOMOCOMAHH MUKPOCKOIT/IA LUMTONOMHK KYPHLI Ba aHHKIAIL

YMKUH Gynran, Xap HKKana roMOROTHK XpPOMOCOM2 TEHETHK HHLIOH
:i“g;;a“ 3aH. HopMan XpoMOCOMaAa [0H SHAOCHEPMHHUHT PaHTCH3-
KpaxMa;;:mHH Gesnrunondu pPeleccHB ¢ reHd xamma SH,,uocmipMHHHr
*Oﬁnamrn G¥ynuityHn  TaBMHE  3TYBUM RXOMWHHAHT WX  [eHM
MWiocne aH.  lldTonorMk = HHINOMNANraH  XpoMocomana aca

PMBUHr capnk paurpa CY¥nuiiMAH GenTHAOBYE IZOMWHAHT €
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TEHA XaMna ROH IHZOCTIEPMHHHHT MYMCHMOR O¥nuurmuM Genrunopuy
pElECCHB WX reHu moiinawran. IX xydTt romMonoruk xpomocoua;la
*olnawran rexnap G§finya reHOTUNH AUreTepo3nroTa ¢ WX|| ¢ wx'
oynran maxkaxyxopw NUHHAcH Oy NxkkM TeH G¥iinva peueceup
TOMOBUTOTAAN ¢ WX|| € WX KYQT FrOMOMOTHK XPOMOCOMACH HOpMan
O¥nraH TaxNHA  KWUIYBYH NUHAA  OHNaH  waTHILTHPUIOM.
YATHINTHPHIDHKE Kyiuparsya k¥pcaTuin MyMKHH,

9 IOHH capHK, IHAOCIEPMU

KpaxMannm MYMCHMOH
P C WX X : c WX
C WX C WX
g C WX, CWX', CWX

¢ wx', cwx

Fy ma ™¥pTTa redoTHNHK Ba deHoTHNMK cHHGpIap

1

D Twx

Bitpantit pa RkxHENH PEHOTHIHK CHRPAAD KPOCCOBEPRRHMEs
surotanap cuHu xucodnaHans. YuuH4YH Ba TYpTHHuk deMoTun

.
¢ wx
TWX

c WX
2) —=——

TWx
3) ¢ wx'

TWX
c WX

KY3aTHNAIH:
JOHH CAPHK, IRJOCIIEPMH MYMCHMOHR
YoUMIMKNAp;

AOHHU oK, 3HJOCTIEpMH KpaxManmH
YCHMIHKIAD;

JOHH  capWK, SHAOCHEPMH  KpPaxMannmw
YocumMnanknap,

JOHY OK, PHIOCOEPMH MYMCHMOH
Ycumnuknap,

cHHdap 3ca KpoccopepnaHray 3uroranap cHHdu nefunagu.

F, maru yw6y t¥prra denotsnuk cundra Mmancy® VYoumm
NApHUHT  XpOMOCOMaNapHAHM MUKpOckonia KHECHH TagKMK KW
HaTWwkKackaa 3 Ba 4-geHoTunuk cuanapra MaHcyd YecHMiuKNapaa
ky(T XpomMocOManapHHHT HOPMal Ba LUMTONOrHK HHIIOHJAHTAHIA
OpACHIA XaKWKaTaH XaM KPOCCHHroeep HaMo#H OYnarammury wct

ITHNIH.

IOkopuna Gaén >Tunrau TaxpuGara acocnanns T .Kpeliron
B.Maxk-KAHHTOKNap KPOCCHHNOBEPHHHr TeHETHK HCHOTHra KM

-IMTONOT WK UCHOT ONHIITA 3pUILAHNAP.
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46-pacM. Markaxyxopiiia KPOCCHHTOBEPHRHT UNTONOTHK HeBoTH.

KDOCCHHIOREPHHHT IHTOAOTHK Mexanumu. llurorenernk
IKHKOTHAPHHHT PHBOXKNAHNIIH HATHKACHA

* KpPOCCHHTOBEp FOMOMNOTHK XpOMOCOMaHMHI OMTTa, HKKHTA Ba
TaH OPTHK KHCMHJ2 HaMoER G¥nni MyMKHH JKaHTHIH HcboTnanay;

» OwrTa XpoMocoMana COAHp OYnmaiwraH KPOCCHHI'OBEpllap COHH
HHE Y3YHAHTHIA B HYKKH TY3RrmHIHTa GOFNHKIUrY K¥peaTunawy;

* XpOMOCOMAada KpOCCHHIOBEp KaHJanuk Xxyn xoiiaa comup
Mca, ynapna OUPHKKAH TeHNAp PeKOMOMHAUMACH ICHPACH WYHYANHK
ir G¥nany.

Junu Guz XpoMOCOMAfla MKKH MapTa coaup Oynanurad Ky
JMCHHrogep OMnad TaHUIING ynKaiinuk. By kapa&H cxeMaTHK Tap3ja
‘PacMaa akc sTTHpuITan.

PacMaa romomornk xpomocoManapma commp OYMMIIN MyMKHH
Fal UNTOMOrMK *apaéH TYPT XA BAPWAHTAA, KOKOPHIAH NACcTra
Hanwuna TACRHPAARCAH. 1-FOMONIOrHK XPOMOCOMana KpOCCHHIOBEP
WMp G¥amarax wapuant (koHTpon), 2 - Ba 3 - BapRaHTIapLa
HONoruk xpomocomanapaa kpoccunrosep daxat GHp MapTa, JeKus
:::;:s:p XHJT xoifuga Ky3aTHITaH fonamap; 4- BapHaHTaa TOMOOTHK
M ak:'aﬂapﬂa BHpIEH NKKH KOHHAA KPOCCHHIOBED COAMp GYnraH-

STTUpHarad. Lliyus xam TabKHAMA KepakkH,
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47-pacm. KU KpoccHHTOBepHHHT COORATATHPHIATAH CXEMACH.
l-xpoccrrrorepens; 2- A-B xucMza skka kpoccuHroeep; 3- B-C
KHCMZa dKKa KPOCCHAroBep; 4- ONp BAKTHWHT §3HOa Xap KKK KHemaa
k¥l KPOCCHHTOBED,

KPOCCHHTOBEPHH COHDHKXKAH [EHNAP pPeKOMOMHOTEHE3H K¥pcaTkud
nmapura kapaG anuknanant. LIyHWAT yayH Takpubamard romonord
XpOMOCOMazZa skojinamwraH OHPHKKAH reHnap anbaTra reTepo3drom
Xonatae OYmuiam kepak, Mynoxaza wunumnadtrali Xonatga yuT
GUPUKKAH [EHNAP FOMONOTHK XPOMOCOMANIAPHWHT OUTTACHAd ROMHHAH
A B C, nrrurqucHia petecchs a_ b ¢ xonataa 6vnaan. Wywgait kumad
pacMia roMOJIOTHK XPOMOCOMANAPHHHT TYPTTa XONRATH aKC ITTHPUraH
bupuHyncHaa OwpHKxkadH reHnap ypracwia KpoCCHKIOBep coOMH]
G¥nmaran, wy cababam yupa nxxuta Kxpoccosep 6yamaran (A B C,at
¢) raMeranap xocun Oynagd. A ea B rennapy opacuRa pyi Gepagurat
MKKMHYM BapHanTia OHp Mapramr lcpoccunronep Tydatinu surd

ABC Abc
Dq — e—
ﬂsc EY

FEROTUI Xockn GYans, y Abc, a B C kpoccoBepnn rameranap XOCH:

KHNazu.
Vaunyr sapuantga B Ba C reHnapu opacHia KpOCCHHroBel

coaup 6¥aub
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ABC ABc

AR o
—_—— T —
ah C
renonasa AB¢, abC xpoccorepnu rameranap Xocun 6¥nanu,
THpTHHYH BAPUHAHTIA TOMONOTHK XpoMocOMafia KpocCMHrosep
pkki MapTa A Ba B renmapu xamMza B Ba C rennapu ypracuaa conmp

63 aIM.
ABC A b C AbC

aho shC

abc i B ¢ aBg

renotunia A b C, a B ¢ xpoccosepnu rameTanap xocnn'ﬁyﬂa.uu. Kjm
KPOCCHRTOBEPIIAPHH,  alfHUKCa, XpOMOCOMANAPHHHI XapHTAlapHHU
Ty3ull BAKTHAR XHCODra onmme Myxum §pun Tyraad. [omonoruk
xpomocomanap Ypracuna Habakar GuUp MaprTa, SankM KW, y4 Mapra,
Typt MapTa 8a Gatika kpoccuHrosepnap w3 Gepuinn Mymxun. Hxku ren
opackaa copup Synanuran kydT coHpgard wankawwHmnap 6y rednap
G¥iinua pexoMOUHAHTNapHHHT naiigo 6¥mHmura onmnd keamaion, Tox
CORJATH UanKamumnap aca onnd keaaom.

XpomocOMaHIHT Sup xoitnaa conup GYarad KPpOCCHHTOBEP YHIHT
arpodidra ARHH KoHTapaa KpoccHHronep pyi CepHill SXTUMOATUTHBH
KaMaiiTHpamu, Xarro TYXTaTHO Kydwuwnura anuknanrad. by xoauca
WHTepheperuna neld atamand. Xap Xun resorunra asra G¥nran
OpPraki3IMNapAa KpOCCHHIOBEPHHE TABKHK KHANIU HATAackaa YNapHHHT
TEHOTHRAKIA  KPOCCHHTOBED  KYPCATKMYWHH  OWIMPARMIaH  &KH
KaMaRTHPAAUIAK TeHIap MABKYS Aerad xynocara kenwnaau, Liyuwnr
YuyH taHnram Hynu Ounan Oan3d OpraHM3Miapia KpOCCHHroBep
KUQrATERUER,  CAMAKTEQRIL S cHRAlREpNUE  MUMKIRA,  WAWTRER,
k¥pcatunagu. ByHzaH TailKapu, KPOCCHHTOBEpP KYPCATKMMMIA TALIKH
MYXHT OMHIItapH, MacanaH, XapopaTHUHT IOKOPH €KY NacT OYNHUIHIH
XBM TABLCUP ITHIN MYMKHH JKaHANIM XaM aHWKNaHTaH.

LuToreHeTuk TaRKMKOTNAPHUHIT  PHBOXKIAHHIUKA  HATIKACKIA
XPOCCHKrOBEpHMNr MeXaHW3MMIa O] MabnyMOTHap oOnuHAH. By
MabrymoTnapra GuHOaH KWHCHI XpOMOCOMANap XocHn Gyruwumaa
:l::::'é“ OYnysun MeloTHK KpoccHMroBep kapadunaa GYTYH xydr
Xpo ;’;:F HK  XpOMOcoMa dMmac, OankW  yhapHWRT  TapxuOuoarn

Wnanap OuTTanan vankawand. By xapagu Kyiingarnua kevaan.
:f;;?lc:}:ianap YanKaWHIUHHUAT MEXaHU3MH T[OMOJIOTHK XPOMOCO-
Meﬁoanur | Meliosnunrr npodasacHiary XomatsiapH 6Hnaul GOoFnHK,

N HT npotasacuaa xydr roMonoruk Gynran xpomocoMatap
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¥xwawl KWcMmaapH OUNaH KOHBIOraUMAMAHWG  GHBameHT  XOcw;
knagunap. [y [ welosuudr npodasa paspHra xeand, Xydy
FOMOIOTHK  XPOMOCOMARapHHHT Xap KallcHecH WKKWTa XpomaTHaar;
6ymuurad  6ynagu. [ywaafi xwnul, OusamedTmarn Xxap Kalic
XpoOMOCOMA MKKHTA XpOMaTuRanad, OuraneHT (Kyd(T roMONory:
XPOMOCOMA) HUHI ¥3H 3ca TYpTTa XpoMaTHAAZaH Tawkin TONray
Maxcyc MeToauka OunaH TaliEpnakraH npenapaTHH MHKpockor CpKam,
OuBaeHT TY¥pTTa Gup-Gupu Ounax gupMawrrad Xxpomatuaagad HOopay
SKaHMUMMHM KYpHLI MYMKHH. Onathaa SHeajieHTAArd XyQPT roMoltoryy
XPOMOCOMANAPHUHr OHTITaZaH XpOMaTHZanapH vankawnb xHaam:
Xocun Kunmagmunap. Hatuxana, wy epia KpPOCCHHTOBEp XOAWcack
Hamo#r G¥nazw Ba xpomaruuanap Y3apo myailigH Kucmmapd Ounay
anMatiruHagunap (48-pacm).

—————
T

v

M RO IHT GHpPHHYHY
ﬁyuuunly‘u

aestde | S A

— i

MeHOIHMHE JIKKAHYH

Tamcranap GEnrrHwn
@
?

48-pacm. STkxa KPOCCHHTOREPAAH CYHI FAMETANAPHIHT XocHn GYIHIIH-
1 - 0Ta-OHa reHapuTa YXiA rameTanap; 2 - pekoMOHHaHT reHIH
rameranap.
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49-pacm. XpoMOCOMa XpOMaTHAANAPH ¥PTACHAArH KFL ANMALIAHYLL
t-xpoMaTHAANap YPTacHla pelnnpok Ky anmMativHulL {(HKKH MDRa
anMatureM 6ynray); 4-0apua xpomaruaanap ¥pracnia KOMILIEMEHTap
anMatiHHAW (TYPTTa MNAA anMatiMHM 6¥nran);
2, 3-yu xpoMariia ¥pracnaa AHATOHAN ANMALIAHALD (YU HOaa
anmauRuw Gynras),

LIy Bakrra kajap OWpUKKaH Xonaar® HpeHitnaHWil Ba Kpoc-
CHHFOEEp XOJMCANapH LMAPTAH DARUIINZ XPOMOCOMANAp 4YanKalwyBH
ned KeRHHAW, aciMAa JCa XpoMaTHIANAPHUHT HanKawWwweuanp. XKydr
FOMONIOrMK XPOMOCOMANAPHUHE HKKHHYW XpOMAaTHAanapw Hopman
HACAPUIE XONaTRAa KONaganap.

Wynnati xunpud, MeHoTHK KPOCCHHIOBED XYydT T'OMONOIMK
XPOMOCOMAHMHI KOHBIOraUMACH okubariaa xocun Oynran Ousa-
JICHTHHUHT TYPTTA XpoMaTHianad HOOPATIHK JaBpnaa cogup S¥napuran
48-pacmaa KypcaTunraumjex  Mciioz  O¥NAMMIIH  HATHXKacuAaa
Gomnanrny Xyxkaiipana yragu. MeiiosHunr keltvarn SocKH4NapHia xap
KalicCH X0OMOCOMAHHHT XpOMaTHAANapH GMp-Gupumak axpanu® sHru
T¥prTa ApomocoManapra afinamany.  YIapHHHAT  HKKHTacH oTa-
OHanapuuki  xabu  kpoccoseplaMMaraH  XpOMOCOMa, HKKHTACH
kpoccosepanran xpomocomanapra sra Gynanu.

Kopuna Gagn 3THATaH KPOCCHHTOBEPHUHT MEXAHHIMH XpOMa-
Ef:;‘ﬂlpu bakar  Gurra _vankawmm coawp Gynran BapuawThra
Xpouamn“p' Jlexun mediosgard xy$dT TOMONOrHK XpoOMOcoManap

Aanapn  ¢paonmuatasa uucbaran kaM Oynca xam Gowmxaua
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mypaxkkaOpok Xonariap xaM yupainan. Hlynaalt Xonarnapaan THpr xp,
49-pacmfa HaMOMKII YTHITAH. Vap KylHparunapaad Hoopar:

|. BuBaneHTAArH 4 Ta XpoMaTHAAAaH 2 TacH KPOCCoBepPRanmara
2 TacH kYL (HKKH mMapTa) KpoccoBepnanran (49-pacw, 1).

2. bupanentaarn 4 Ta XpoMaTWaaZaH OHTTACH Kpoccope
nammaraH, 2 Ta xpoMarmgack GHp MapraaaH KpOCCOBEpNAHTaN, Hur
XpOMAaTHAa Kl KpoccoBepnanran (49-pacw, 2, 3).

3. bupanentnarn Gapya - 4 Ta xpoMmaruaanap OHMp Maprap;
xpoccorepnanrad (49-pacum, 4).

IOkopyna Ba¥H >THITAH KPOCCHHIOEED MEXAHMIMHHH Tag
KWIHIWHA TeHeTur MeToX ped HoMMaw MymKud. By sMevomum
HETH3HIA XPOMOCOMATAPIA TeTEPO3HIOTa XONAA Xxofinawrad Shpugk.
reinapuutr  melfosna  GuBaneHT XoNaTaarM  XpoMaTHAANapHmI
KPOCCOBEP/IaHHLT OPKAaNMH DPEKOMOMHANT 3MroTanap MHKAOpHHM
MOPranHATapAM AHHKTAIOra acoCTaHraH.

4. XpoMoOcoMaJIapHHHT reHeTHK Ba HRTONOTHK XapHTACH
4.1. XpoMocOMANAPHUHT TEHETHK XAPHTACH

XpoMOocoManapHiIHr FeHeTHK XapaTacH aed MyaisH xpom
coMazia OMPUKIW TYPYXURArd GUPUKNAH FEHNIAPHAHT MABIYM TapTub;
Ba Oup-OHpuzgad wMyaitaH wmacodada KoltnalTaumMrHHH — xami
TEHNAPHHINT HOMIApHRK WPHOAANOBUN CRMBOIINAP AKC ITTHPTAN TXeMal
afitunagn. XpoMOCOManapHWHI TFEHETHK XapHTACH TFEHETHK AXIL
TAOKHK KHUMUHCAH KyBRUZard oprasdaM Typrapurarufa  Tyaunra
Apo30(ang, Makxax¥xopy, noMuaop, mabopaTopus  CHYKOHIAD.
Helfpocniopanap, Muak TaékdacH OakTepuacd Ba Oormkanap. Tenna
XpoMmocaMaja Mabiym TapThGaa wiznk Oyiinal  woltnamirannwe
cababny KpoccHHroBep uyacTotacd Oy TI'eHNIap OpacHMard Macodad
k¥pcatan. [yAuHr yd9yH onuHrak jpanunnapra acocnaHH® rFenHBE
XpoMocoMaZia XolnamraH YpHHHH aHWKNAWL MYMKRH. [edliapHAF
XpOMOCOMaJa KOMMAmrad VYpHHTApWHH ABEW NOKYCcRapHHM aHH!
RALINAH OIAMH MA3Kyp reH KalicH XpoMocomaja woHnawraHaurdH
aHMKRal noiuM. Burra XpomocoMana koiinatras Ba OppHKKaH X0NI
HpcithawaguraH reHnap OGUPHKRW TYPYXJAApHMHH XOCHT Kumait
BHpHKHII TYPYXNApUHHHI COHM Xap OWp TYPHHHT rarnfioHJ COHAAY
XpoMOCOMAaNap TYIIAMHHHHT COHHTA TEHT GYIHUIN Kepak.
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xailsoH Ba JCHMIKMK Typiaapuia OWpHKMIN TypyXnapd Ba

AHpHM
anapHHHT rajlIoR], cOHnapy KyHBaa KeITHpUnraH.

xpOMOcOM

" Typnap XpomocoManap | AHAKnaHraH GHPHKNIL
TAIUIONA COHM TYPYXNapUHHHT COHH
MaxiaayxopH 10 10
Zea-mays )i
MoMHAOP 12 12
( Lwopersfcan
evculentum)
Hyxar (Pisum 7 7
sativin)
Hepocnopa 7 7
(Neurospora
crassa ]
Hpozodnna 4 4
(Drosophila
melanogaster)
CHUKoH (Mus 20 20
muskuius)

Xamma raniou COHAaryd xpomocoManap - GHpuKHI TypyXja-
puRHHT TapTRO pakaMnapn Genrmnauwann. Macanan, apozodmnaza X-
xpoMocoma 1-Taprtl pakaMut GunaH, WKKMTA yayH TEHI efKanud
XpoMocomManapu 2-sa 3-TapThOnW, 3HT KHYHK XpoMocoMa 4-taptub
Paxamnapu Gnnan Oenrunanran. MakkaxyxopHaa rannoun cougary [0
v xpomocomacH | nan 10 raua raptunasraH.

TeHeTnk xapuTa Ty3HI YYYH JACTABBAN Xap KalcH XpoMOCOMa SHT
kaMuna Gutra red GwiaH Mapkepnanradt (HHWoOHNaHraH) GYmHIIM
KCPaK. I'eHeTHK XapHTa TyIWm yuyyH x¥m coMgarW TeHnapHuHT
UPCHRANAHHI KOMYHWSTNApHHW TAIKHK KAIMW kepak. Macanan,
ipoaoqmmma 500 ra AKMH req TAAKKK KUMUHUO, yNapHUHr TYPTTA
438”‘:_‘;01“&113 KOUNAWALL TapTROR AHMKAAHTAH, MaKKaKYXOPHHHHI
XPOMocm:KHH TEHNApH TaJIKWK  KMAWHWraH ba yrapHunr 10 Ta
FeHeTH xaal‘a Holtnawmm TapTU6H armKNaHTaH, XpOMOCOMANapHHHT

. xa PHTaciHra Ky@Haari mapnymotnap Kyiunazm:

. anf: Ka#ic XpoMocoMaHiur TapTiRO pakamu;

. ren KIHTaH FEHHUHT TYRUK B2 EKW KUCKAPTHPHIITAH HOMH;

TTAPHRHT XpOMOCoMana oM mammy TapTHOM;
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s opacuaard macota. By macoda xpomocoMmamard SUpukkay
FEHNAPHUHT  KPOCCWHTORED  GOU3H-MOprannanap Ounad Ymgawany
FCeHeTHK XapUTEAR WY KYPCATKHY XaM E3HTRTM.

lennunr KalcH XpoMocoma GCHPHKHIL TFYPYXHTa  Ternummy
IKAHTUMKE aHHKRAHTAKIaH CYHT KefiMHrH GOCKHYra — FEHHHHT GCUPHKH
rypyxugard YpHHHH (NOKYCHHW) AHWKNAIIra KApHIDMaagW., [ewwuyr
KoAnawn YpHWHKW aHUKAAW KPOCCHHTOBEP HATHXANAPUHH XUCOGTy
ONHIl OPKANH amajra OWWPHNaAM. XpoMOCOMElad YYTa JIOKYCHk
HHUIOHNAW TeATAPHHAT XpOMOCOMaza sKOMTaLLILT TapTHONAPY Ba ynap
opacwaary Macobanu anuxnawra Eptam Hepaau.

HApozotbuna  TaHaCHHHHC capiK paHrmaiuruHe Genrunalinnran y
reuy GHRaH KY3HMHT OK DaHTHHH TRLMHH 3TYBYH W IeHH opacuzary
KPOCCMHroBep  Kypcarruun 1,2% ra tenr 6¥nraH, w Tenu Bunay
KAaHOTHWHT aHpHCHMoH G6¥mummenM OenrunoBud bi TeRW opacHzary
kpoccunrosep 3,5% HH TaRIKHT 3TAAH,

By k¥pcaTkiunap xan y reHHnHr w rennra Hucbatan uan &ku yar
TOMOHAA XOHMAWMAHINIMHN - XYAOH LWYyHAAH W TEHHHMHT bi reHura
HucOaran KaHhad woHnaliraHmarian Gungupmalizne. dakar yuurvy
xydr- y Ba bi remmapu opacuparu rpoccwrTOBED (OW3M (MazKYp
Xonarpa 4,7%) aHAKnaHraHaaH ¢¥Hr, W reHR anbarta y Ba bi resnapu
opacnaa koHNaWrad GYRUWN Kepak feraH Xyrocara kefAmwaau (50-
pacm).

oY o W b
2% 3.5%

“ 47%

Y ¥

50- pacm. XpoMocOoMajia reHNTApHIHHT XO0iIawi cxemMacH.
PakaMaap reniap opacuzaru KpocCHHrosep GOH3MMM K¥pcaTali.

Burobapud, rex SHpHKHI rypyXHaa MasnyM Gup skoiimu 3ran
3kan, Oy xap SMp XpoMmocoMana rednapHMur TapTHOn moifimaniul
XPOMOCOMATTAPHHHT FEHETHK XaPHTACHHU TY3ULI UMKOHWHH Gepal.

51 Ba 52-pacMnappa aposoduna Ba MakkakyXopM XpoMOco-
JIAPWHWHT FEHETHK XapHTACH KeNTUPHNTAH.

PacMRApHUHT Taripa Xapurigard TSHIaPHHHT HOMKA Ba yhap!
TARCHpHJA  pPUBOXNaHYRYH  Oenrunapuunr deuwortnnd &340
Pakamnap rexnap opacknard Macotbany k¥peatanm.

Hpozo¢nna XpomMocoManapHHAAT FrEHETHK XapUTACH:
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| ; y~<apHK TaHa (KyJ paur - SeArrHANT HOPMaRard XOnat), w—oK

(KW3HI); ec-TyKnapu opacHaru daceTkanapy (TYKIapHURT
i mmf“); CV-KaHOTHIArH  TOMMpRapAaH  OHPHHHHC  HYKNArKM
(ToOMHPHAHT GopitHrH); v—KHHOBap K3 (KH3HA), M—KHYHK KaHOoTRap
(HopMaﬂ); s—kopa TaHa (kyn paur); f—afipucuMon Tyxnap (nopman); B-
NHCHK K3 (I0MANOK); Car-KanaMmiapMyH4OKTH K§3 (Ki3un); ee-kanta
ryknap (HOpMan).

Il : al-kanTta apucrtnap (nopman); dp~ kanta KaHoTnap (Hopman);
d-xanta OEKIap (ropMan); b-xopa Tana (Kyn paMr); pr-T¥K KH3un
(xmun); vg—KHCKa KaHOT (Hopman), c-kKaWpunrad kaHoT (TVFpH); a—
apKCHMOH KaHOT (TYFpH); Sp- KaHOTAArK NOF (NOFHMNT HYKAUTY).

[T : ru —naran daceTkanap (HopMar); se—xHrap pair k¥3 (KHzun);
JI-TyKNapHURAT KaMaliran COHHM (HOpMan); p—NyWITH par ky3 (xu3un);
ss- kanTa TyKnap (Hopman), e— Kopa Tawa {(Kyn padr); ro—jparan
daceTkanap (vopman); ca— 8Kyt paHrim kY3 (ku3unn); Me-—knupaiiran
TyKtap (HopMan).

iV : bt~ Oykunrad KaxoT (T¥rpH); ey— K¥3HHHr HYKanry
(BGopnurn),

MaKkaK¥XOpH XpOMOCOMANAPHHUHT FCHETHK XapHTAaCH:

I — X - Oupuknt rypysxnap; ueHtTpoMepanap afinada Gmiad
K¥peaTHnrad,

I : sr— #yn-#i¥n Daprnap; ga; —-ramMerodHTIN OMHN, mMSp—
IPKAKIHK MYLITCH3NUTH; ts; — JOHTHN pyeak; P — 6¥saran nepukapr; 21 —
IMTOTHK JleTank, as— AacHHAMNCHC; hm -~ rensMHHTOCTOpPUO3ra
WHpaMIHIKEK;, bri— KAckapran — OYFHM opanMKIapH; Vg — KHACKA
nonyknap, fi— ionka uusuknnr Oapriap; am- yawrqunapu §ynran cyra;
Kn- razuy Gagroag, gs« swan W¥n-agnm Gagr, Tse- paund oifeaky
bm,- Gapruunr Kyrap paHrcUMoH ¥pra ToMHpY;

Il : wsy— ok ¥pam; al- oxmyt Gapr; Ig— tunuacus; lg— AnTHpok
bapr ; B~ HTOUHAH PAHTHK KYYalTHPYBYH; Sk— MafHHIHKHHHI
A¥icury; fli— kpaxmannu apgocnepM; 18— JOHIH pY¥BaK; V4~ CapHK-
fAwnn §<umranap; Ch- WOKONAN paHruaare NepuKape.

{if : er— Oypanrad Gapr; d;— NakaHaNuK; ft— UAXAIHWHT AYKIMTH;
"ﬁcnc::n::z:: _Rg* Faaup-Syaupnu Gapraap; 1s,- AOHNW pYBak; ba;—
P Na,— nakaMannk; a;— XKurap panr mnepuxapn ; shy—

Oypu
My 5 v _ .
OMiL HAOCNEpM; et —HakuIIM 3HEOCTEPM; ga— TaMETODUTIH

IV : de'_
Tss- AOHNY py

Lg,-

PHBOXIIAHMAraH HAocnepM; (Ga;— raMeroQUTIN OMUI;
BaK, sp;~ Maida ¥aHr; su— kanumm axjgocnepM; deys—
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PHBOKNAHMATAH SHAoCNEPM; zbs— k¥uZananr f¥nnn Saprnap; 1
10TIKa Mappam j» «AmoHwa» ansGuHoc #Hyn-fivnnm; gh— sy
Gaprinap.

V : gl anTHpOK Gaprmap; a,— AHTOLHAH PAHH YCRMauy
bm— xurap pasr ¥pra TOMEAp; bti— MYpPT 3HA0CTIEPM; Vi— CaphK-a1
yeumranap; bv,—mact 6yinu YouMRAK; pr— KU3MN anelpoy; ys,— ca
UYn-it¥nau; vo— capuK-Awa YeuMTanap,

VI @ po;~ KYMCOHIH MUTO3NAp; ¥~ CAPUK IHIOCMCPM; pg; —
AWHA THCH YHHO YukKan Maiicanap; Pl- T¥K ku3una ¥cumink; Bh— go
aneipoH; sm— MyLOTH PaHT TyMLIYKHA; Py— Maiza YCHMITHK,

VIl : Hs— Tyknu $paMa; in—aneipoH paHruHA Ky4aiTupysuy;
capuk-slMn  yeuMmramap;, ra—- woxnaHrad Gowok; gh~ anmm
6apraap; Tp,-yarapraun T¥nryn; si-kecux 6apriap; ij — AYn-M¥nm; |
JKHrap panr anelipod; bd— woxnadraxn cyra.

VIl v 4— capiK-ALiT FeuMTanap; msg— 3pKaKiAK TYLIITCHAmY
ji —wanonya» W¥n-HyRaHK.

IX : Dt— aornn anelipoH; Yg»— capuK-AlUMA ¥CUMIHK; c-O¥an
anettpon; shy— Oypuuirad 2unocnepM; bzy— Gpomsa paurnu apeiip
bp— xurap paHr nepHkapi; Wx— MYMJIH 3HIOCTIepM; di— Nakananuk;
capHK-ALIAT YeuMTanap; bimg- XHrap paHr TOM#Hp.

X ! Rp - 2adur xacanmura uugaMnunuk; Og —TUANA padr #
Wynauk; li - Gapraaprarn MArnyka Ba-#ynnmnk; 1; — capix Yeumran
gl ryriawgad cyHr YCHMIMKNEpHUHr Tuina paurw; RT — pam
anelipoH Ba ¥ocUMANK, wy— OK YcamTanap.

Jpolodiia Ba MakKakYXOpH XpOMOCOMATAPHHUHT  reue
XapuTacH K¥rUHa TagKHKOTHYHAAPHHHI KYAAa KarTa CHCTEM:
MEXHATRAPHHUET MeBacd XucoGrnauamn. FeneTHK XapuraaapHi
TY3HWIMWY XapuTanapra TYWHPHAraH TEHNAp TOMOHWAAH BOLWKA
Magurad  Genrthitap  APCHHMAHWWMHWHT  XapakTepuHW oYM
CENMIEKLIHOH  HIINAPNA UYATHIITHPHII YYYH OTa-0Ha XKy(rnapy
TaHMAWHHHE  Ocenmattdwura éplam  Oepand, XpomocomanapHi
FEHETHK XapHTATAPHHH KY3AaH Keunpap 3KaHMu3, npo3oduna xan
MaKKaKYXOPHHHHT DHPUKHII TypyXTapuga 52 éxu 107 Mopraswand |
noKycnapu KaHZail anMKNaHanM  geral  cason  TyrwnangH, Uyt
AWIeTEpPOZWTOTANN  OpPraHA3IMRIapAa KpOCCOBEpNM  raMeTanmapHl
MUKIOPH 50 poHITa TEHTIAWHING XaM MYMKHH 3Mac,
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St-pacw, HAposoduna xpomocoﬁanapununr FEHETHK XapHTACH.
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52-pacm. MakkakXOpH XpOMOCOMATAPHHHHT FEHETHK XapHTACH.

Y XOnfa OTa-OHZ BA [EHNADHUHT AKMM TMIArH ORPUKMAcHra ira
raMeTaiapHHHr HUCOARTH MYCTakun MpchHnaHBILgarkiex Xoiara
Kenns Konran 6¥nap sau. BrroGapun, GuTTa XpoMocoMa ROHPECHTA 3Hr
Hekka HyKTanap opacwiary macopa 50 oo OmMAcTHRN KEpak
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gynant. Homyeoduxnat Gynué x¥puaurad 6y xonmar CeHMApHWHT
XpOMOCOMA  Y3YHNHUIK GYiiua KeTMAa-KeT ONMHraH KHcMnapuaa pyli
fepraH KPOCCHHTOBEpNApHW xucobra onmw opkampt awWKNanuu Gy
Gﬂnaﬂ 'rymymupu.rla;m, CHETHUK xapu‘ra.napra aca }CPGMQCOMS.H“HI‘
Gapta KHCMITapHTa TErnim Oynran KpOCCHHIOBEP KATTAJHCHHWHT
AuFMHARCH  Xakngpars  dows xuputinaan. 1y caGabnm  renetnk
xapUTaHHHT YMYMWi} Y3YHAMIH Taxpadana onwHraH XpoMOCOMaHWHI
xapama-Kapin  yunapuza woitnawrad remnap opacuza p¥it Oepran
KPOCCHHTOBEP KHiiMaTHaan aHya oKopH SYaHIIn MyMKHH.

4.2. MUKpPOOPraHH3M/IAPAA TEHETHK XAPHTANAD

K¥n Xykalipanu OpraunaMnapiz redNapHuRr pekoMOHHAUUACK
peqHnpok XoAnaa G¥ynagu. MmkpoopraHusmnapga 3ca y Gup
tomonnaMa G¥nazan. Bup katop OaxTepuanappa, MacanaH, W4ak
radiwach  (Escherichia coli) Aa redetHr ax6opoTHA  ¥rkasuu
Xy#aitpanap KOHBIOTaUWACH BakTHA pYH Bepaxw. bakTepusHuur srona
XpOMOCOMAcH ¢€MHK Xaika waknuga OYaull xowmioratuis BaKTHAA
MabiyM HYKTanaphia y3uanm coaup ©¥mu6, y3unrad Xuwcm Oup
Xyxalipanan Gowkacura frany.

thr

53-pacM. Esherichia coli BMHT reHeTWK XapUTacH.
Tennap opackaarn Macogpa MHHYTNap GHNan oanHraH. T'eHNapHHHT
Senrunauriin.
arg, thr, try, his, pur, ser, gly, ile — aprusus, TpeoHutH, TpuRTOdAH,
PACTHRHH, MypHH, CEPHH, TMHIMH, W3oaehnnHTa GYnran Tanat; lac, gal —
N3KTO3a Ba ranaxKToIZHH FUHTHLL, St — CTPENTOMHUMATA YHAAMITHINK,

v
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Y3aTHIraH XpoMocoMa KHCMHHMHI Y3YHANIH KOHLIOTAUHAHWHE
KaHYAIHK Y20K AaBOM 3THIIMra Oornuk. XpoMocoMala reHNapHMur
KeTMa-KeTNHTH ponMAi O¥naaun. Xanka waknHiark Xapurasia FeHnap
opacugard Macofa wkpoccuwrosep dourapd GumaH 3Mac, angy
JakHkanapaa (S53-pacM) Hd0pANAHHO KOHLIOTARHAHUHT  TABOMUf.
NHTHHKE 3KC 3TTHPaAH.

4.3. XpoMocoMaapHHHT UATOTONHK XaPHTANIPHHEH TY3IH)

ByHHHT yuyH factaBBan GUONOTrMK OGBEKT — TANKAK KHNHHALMT
OpraHu3M TYPH  KAPHOTHIMHMHL MyKaMMajl TascHDH  Ty3Inna;
Tannoxn Xosarmard xpoMocoManap ¥nJame, MIAKNH TacBupiaua;
Bywpan Tamkapu xpomocoManapru maxcyc auddepeHuman Gy¥Ekn
OunaH  6¥40, yA2pHHAC HYKE  TYIMAHWHAA Hamo€H  G¥nagur
KyHIanasr TYypnM Kopa SR3uK mawxiifard KypHUIManap asukian
Taceupnauagn. llyHu anoxuza Taekpanawr sapypkd, Oyupmalt uy
TY3HAHW Genrnnapyu Xap XWi HOCOMONOTHK XPOMOCOMANapaa Xap x
Ba JaxaT Y3ura Xoc 3KaHNUrH aGHHKIAHAOH.

IOkopunaa Gaéu atunran Seprunap O¥ituua rannouAd coHBark X
Kaifch xpoMocoma Y4yyH MyKamman TaBcud TapTHO pakamna
Kyiinnany. Bynnad xefiMH XpoMOCOMAaNap UHTOROIWK XApUTACH
Ty3HLIIHNHHT HKKHHYH Ba acocHil Bockuuw Goumananu. By Oockny
aManra CWHPHIAJUTAH WWNap XPOMOCOMAHWAT TEHETUK XapuTact
Ty3HII OUnaH GOFIHMK Xonaa Mypaxkad WHTONOTUK MeTOANaApHH Kyna:
opkany onud Gopunagu., Macamas, apozodmnaga LUATONOTHK XapH
Ty3UI y\yn Kyinparu Metoanapaan dofijanannnanm.

1. Tpaucaokauasaan polaaNaRFAH X008 UHTONOIHK XapH
Ty3uw. Tpaucrokauna Je6 HONOMOIOrUK XPOMOCOMANAPHIHE ¥3a
atpUM KHCMITapH GHITAH ATMAWHHWW skapaguura aliTHraan. Xap 6
TPpAHCAOKaLKA coanp G¥nral HOTOMOAOFWK XPOMOCOMANaPAan axpan!
YHKKAH GVNIakNapHHHEr Ba KONraH OYNakNapuHHHC YIYHIMIH aHu
nananm.,

PakaMmnap remnap opacHpard MacogaHHHT MopraHmznap OWr
iiboNananwiy, ennapHWHT OenrnaannuMtK 51 - pacMAaH Kapaur.

DYHUHI yuYyH reHeTHK METOJ - KPOCCHHIOBEP 4acToTacut
AHMKNAW METOAMHW KYMAall MYMKUH, €KH LHMTOROCMK WHyn OW:
HOFOMONOTHK XPOMOCOMANAPHHUAT ¥3apo anMawral KHCMitHu Gesocit
Yogaws finm Gunad AaNMKNAHHWN  MYMKHH. Dy kapagd renet
XapuTacH TY3MATAH XpoMocoManapfa oaub Gopunamn, LUysunr ¥
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JHUIOHH [EHAZD XOonaTHra Kapal Xpomocomanars TEHIap OpPACHIArH
pacotha anuKnaHaw. Vw6y MeToasn kynnab ©. Nobkancxuit Supnrim
65’1'“6 ;Ipogocbnnzma APOMOCOMATAP UUTANOrHK XAPHTAacHHM APaTAH Ba

i XPOMOCOMRNApHHHT TeHETHK XapuTacu 6HIAH CONWIITHPHILFA
3pHuUI“ (54-]JaCM).

n ld Dtheoo sr o

54-pacm, JIpozoduna xpomocomanapurnar (1ILI1L,) urronornk (1) Ba
redetuk (I) XapuTanapiHiTHr HUCONI kaTTanuknapuum ¥3apo

TAKKOCTALL.
;
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35-paca. Jpozoduna IV XpOMOCOMACHHHHT LIHTOMTOTRK Ba FEHETHK

XapWTanapiun ¥3apo TaKkocnall.
1 TENIAPH KFPCATHACEH FEHETHK XAPHTA (rennapHuur GenrriadKiMig 51 -
uHTg;i:—::“‘(:aPaHl‘): 2 — c¥nak He3nIAH OANNTAI THIAHT XPO-MOCOMAHKHT
' XADHTOCH. (A — F — kerMa-KeT offnawran kucMaapH); 3 — rairins
;pwcxzhpacunau onuuray meradiaza nnactaukack (cynak Sezununr IV
APOMOCOMRCH Bunan MeTaaza MNACTHHKACH KATTATHIH TAKKOCHAHTaH,
mMacmrrabnapy Sup xun).

1
H
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XpOMOCOMANAPHNNT UMTONIOTMK XADUTanapH [CHETHK Mer
&pgamyd OUIAH AHUKIAHMEZH TFEHAApPHAHT XpoMOCcOMaZa Xoftmany
KeTMa-KeT/IHTMHAHT TYFPUITHTHHY TachHKNann. TeHeTHK Ba uMTonor
XapHTajgap ¥pTacupary Moc KelMaclHK reHap opacijard Macodauy:
KaTTa - KHYWKAMTUAArHHE Ky3aTu/1add, XPOMOCOMAHMHT alipuM kug
. napuga 3ca 6y Macoda UMTONMOTHK xap#Tanapna Kuuuk, Gomkanap,
KaTTapoK 6ynraH. By XpoMOCOMaHHMHT Xap XHIT KHCMIApWaa con
Gynagwrai vanKaWWITApHHHr GHp XWima OynMacniurd  Gu
B30XTaHAAU.

2. [urant xpomocomanap EpaaMuAa UHTONONHK XapHTanap:
Ty3,

LiuTonorux TagkmkoTnap HATHXacHd Apo3o(Mna RAURHACHHM)
cynaxk Oe3mapuia skyaa WupMK (THTaHT) MOMHTEH XPOMOCOMAan:
MaBKyIINTH aHHKRauran, [onuter xpomocoManap GHPHHYA mapTa | 85
Humpa O.BansBuany tomonwnan Tonunrad 3x4. Bywaall xpoMocoman;
xyxafipana Gynaguran >HIoMuTO3 kapadhu Tydalnd Xockn Gynany
Bynaa Gownanriy xposocoma kyaa kyn Mapra (1000 ra skud) k¥naitu
6up-Onpu Gunat Srupnkkan xonaa KonaaH. ByHHHr HATHKACHAA MOMUHTE
XpOMOCOMA KYYIM papdiliaa y3ainw Ba HYroHnawand. Ynapun 69s
MHKPOCKOM OCTHIa KypuiraHaa xpoMocoMa HYHIA KyT Ba Xap Xy
WHoHAAIrad Kopa MHUCKIADHH KYppii MYMKHH, JHCKA2PHHHC CoW
K¥namu Ba yNapHUHI XpoMOcoMala Kofnaumil TapTuOH  xap  Kaiic
TYP Y4Y¥H ¥Y3ura xoc 6Hynmagy. TTonuTeR XpoMOCOMANap reHeTHK ¥
IUTONEHETHK XapuTanapHi TyiHIIQa XamMZa XpoMocoManapia COoXH
Oynagwrad Tpaucliokauda kaGu ynap TY:WMWmHzark Ysrapuit Karl
axamuATra ora. [Hposodunama Oy MeroagaH doiaanaHuL Kata
TeHNAPHUKI XPOMOCcOoMARa KoAnawuis TapTHOMHH aHuKall HMKOHEHR
Oepan. 55-pacMma apozodraaHusr IV XpoOMOCOMACHHUET LHTONOTHK B
PEHETHK XapuTacH HaMobsw stunrad. TeHilap XpoOMOCOMAHHHT Kaic
xokuna xoftnawrannuruun T. TlaftHrep MeToanw Gunan anmknadaal
BYHUHI YYyH ¥ XpOMOCOMANapRHHL TYPIW XMuMK X@kmaarn Kadt
KYPHABLINADY - CTDYKTYPaBMii ¥3rapHwnapH (Rynamkauds, AEneuH:
neduuictcn) gaH Golipananau.

4.4 XpomocoMalapHHHT TEHETHK Ba HHTOJOIHK
XapuTaNapuuu $3apo TAKKOCAZ I

qat
~ TeHeTVX Ba UWTONOrMK XapUTANapHW  3apo .Ta“‘“’cm:l
. X
XPOMOCOMA Y3YHIUTH 6¥iiHua KpoccHHIoBEp HacTOTANApHBIHT Xap
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pnuriHM ucBotnann. By Hapea cynax Ge3MHHHT XpOMOCOMANApHa
catub OGepunaw. JlpozojunaHuHT XamMma  TYpTTAa  TONHTEH
| 4POMOCOMANIAPHHHUHI TEHETHK XAPHTACH MYaisH Y3yHIMKKA dra. By

AnmuK KpoccuHToRep Qousu 6unaH Ymianagu. Jposodwunavunr X-
xpoMocomacn BA YUTA ayTOCOMANAPHHHHT YMYMRH y3ywnaru 279
KpPOCCHUHTOBED OHpnure (Mopranua) HW Tawkun stagd. K.Bpumxec
ApO3OMUTAHHHE  XamMma TYPITR MOIHTEH XPOMOCOMATApHHMHI Xap
SUpHAHAT YIYHITUTHHH MHKPOH xHcol0Uaa anoxpia ¥nuann. YiaapHuuHr
yMY”Hﬁ y3ynsurn 1180 Mk ra TeHrnurnhu aHnknaan. llonuTen
XPOMOCOMAIIAPHUHE UHTONOTUK Ba TEHETHK XADHTACHHH CONMIITHPU
yayH Bpukec KpocCHHroBep donsunan gotinananayw. BYRHHT yuyH ¥
XpOMOCOMANAPHAKT ymyMul y2yHmUrnEn kypcaryeuu cod (1180 Mx)
gy TEHETHK XAPHTANAPHUHT YMYMHH y3yHIHIYRY k¥pcaTysuu CoH (279
kpocCHHroBep €kH pexoMOunauna Gupaurit) ra 6¥ynanr ea 4,2 COHHHY
onan. JlemMak, TEHETHK XapuTanard Xap Kafich OMTTa KpOCCHUHIOBEp
Jonaura UMTONOTHK XapuTana 42 Mk TYrpu  wkenamn. TeHeTHK
XapuTaaru TerNap OpacHiard aHWKNAHTaH MacodaHy kypeaTyBuu
kpoccknrosep honzura acocnannt XpoMOCOMAHHHT Xap XMl KHCMUIA
coaup GYIyBYH XPOMOCOMa KPOCCHHTOBEPR (HanmKatlMitiR) HIHT HaMOoEH
GY UL MACTOTACHHN AHMKNAIN MyMKHE.

Macanan, apozoduaaHvHr X-XpOMOCOMAcHAA ¥ Ba eC TEHIapH
opanurugary Macoga pexoMGunanT gouzn G¥inga 5,5% ra reur, Ymly
ICHNIAD OpanWrHAard MacoQaHHHr KaHYa MRKPOH (MK) IKaHNHIHHH
brawm yuyn Oy urkn (4,2 mx  Ba 5,5 M) courn kynalitHpuain pa
YHKKap cod — 23 (MK) Y Ba ec reHmapH opacHaard MacodavuHr
Hazapui Tonunrag k¥pcatknyn xncobnanann. Jlexuy Oy MKKH reHHWHr
opannuFruHu OepocHTa Ynvaranaa yHMHr 30 MK ra TeHr Jkalura
aHHKnavan. By pammnra acocaH X-XpoMOCOMAHMHI ULy KUCMHERA
HA33pUH KyTHAraHw - ¥praya HopMara HNcOATaH KPOCCHHIOBED KAMpPOK
HaMO&y GYnap dkak fierad Xynocara K MyMKRH.

[ynpait xunu®, XpoMOCOMAHMHT TYpIH soliflapHId Kpoc-
CHHTOBEp Xap Xun vacToTaza conup GYNrasINIi YHYH XPOMOCOMaHMET
Fe:::;r;“‘ XAPHTACH/IA Mewfiap Xap XU 3MWIHKIA *oftnawraH G¥nazy.
};pOMO[{HHHI' XPOMOCOMA FeHeTHK XapHTacnaa wolinalwnw 3W4nArHEA

“OManapia KpoccuHropep Gynumy MymkuH G¥nraH Kncmnapu

H 5
:1)::;:: Kaepuna xoitnawraHnurnHu kYpearyBud oMun ge6 Xucobnaw
N,

KA

TMOHPO3G¢““3‘ MAHIWACHAZ XPOMOCOMBHWHI TEHETHK XapuTacH
PYa0 Ba woruppnapw kamd 3TraH MPCHATHHHE XPOMOCOMA
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HA3apUACHTA ACOCJIAHTEH XORAA XPOMOCOMazard TECHIapHHHT Ko
mamuw TapTUGH Ba YnRap opacHAAarH MacodaHH KpOCCHHIOBEp
PEKOMGHHAHTRAP MOpTaHHWA, (POWIHHH AHHKAZI METOAHHH K¥ina
OpKan# APATHIraK Ba reHeruxa GAHKHWUNHT JOKCAK OTYFR XucoGnanap
DHpE KYH TApTUOWTa XpOMOCOMANAPHUHI LHTOJIOTHK X&PHTacH:
APATHII Macanach Ky#ungu. XpoMocOMaHUHT GUpWHYM WHUTOJIOr;
xapaTacuin pyc oiuMu D JloGxkancknii apatzda. By xaindmér
ZApo30thHNaHHHT XPOMOCOMANAPH Xap XUl reHnap GHNaH HHIIOHAN]
By reHmapHmHr XpoMOCOMa TFeHETHK XapHTacHAa KoMmamMil pamw;
napura acocnaHk® XpowocoManapZia TpPAHCROKAauMA TabCHPUAAT
CTPYKTYPABHI V3rapuuuiap LUTOMOTHACH TANKHK KMIHHAH. Onuirg
Jaaunnapra acocnaHnd Mapkep (HHUIIOHNH) TeHTapHHHT XpOMOCoMa;
skolinaln TApKHOH Ba ynap opacuiarik Macoda aHukranan. Onuur:
JAMHIIApra acocnaHMb XpoMOCOMAHHHT UHTOJOTHK XapUTacH . Ty3nip
(54-pacM). OxuGaria- XpOMOCOMAHHHT TEHETHK Ba UHMTONOCE
XAPHTANAPHHHE KHECHI TAXAHT KHIHII UMKOHUATH ApaTWIAH (55-pacm)

XpOMOCOMaHHHT TeHETRK BA UNTONOIHK XapuTaNapHHM Khéch
TAXJTHI KHAHIL HATIDKACHIA KyTHDard KOHYHUATIAD aHHKIAHTN:

1. XpoMOCOMAaHWHI UNHTOJOMMK BAa TEHETHAK XapHTaTaph;
FEHNapPHHAT xoitmawsim TapTHSH OMp Xunga HaMoéH Gynagu.

2. XpoMOCOMAHUHT reHEeTHK Ba [UTOIOTHK XapUTANapy opacuiar
TadoBYT XpPOMOCOMaJa KOMNALITaH TreHilap opacHAard Macog
KYPCATKHUMHMHI Xap XHAIHKAA HamMoEH OYnpmnurnzagHp. ByHM:r
cabaln XpOMOCOMaHHHT TYPITH KHCMRaPUAA KPOCCHHIOBEPHHHT HaMOE
YNNI HXTHMONHHHHT X3P XUN IKAHIUTHIARHP.

5. HpcHAT Ba HPCHIIAHRWIWHAHT XPOMOCOMA AA3IAPHECH

MeHaeRHHHT UpCHANTaHHIM KOHYHHATNApHAAH cyur MopraHHKH
XPOMOCOMA  Hazapusch reHeTHKAZa MKKHHYH Oylok  Kawdhe
xucobnananu. Hupuk pyc onumu HIK KoNBLOBHMHT Tanfupr Ouia
altTranaa — «WpcHAT XpoMocoMa HasapHACHHHHr ApaTHAHLIAY
OHonorrA (aHUHUHT IOKCAaX Hazapuit KOTYyFH Jich xucoOnamm Kepa)
uyHKW Oy NarapuanuHr GHonornszarr ypnu kumé dannga Mosexyis
HA3APUAHMHL, (M3NKa (aHUZa aTOM CTPYKTYypacH Ha3apHAcHHKY
arannaras §puu xabu wapadnuaups. by HazapWs ymyF amepukaly
.omuM  Tomac Mopran toMonwaan 1911 #unpga ApaTUlAH. :
HA3APUAHMHT APATHNHWAIZ Mopran 8a ywaur wornpapapd MEME
CrepreBaliT Ba bpuaxecnap TOMOHHREH — amasd owMpRITa
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raRKHKOTIAP HATRXKAECH ETAKYH AXAMHATTa T2 6¥nanu. by Tagxukoriap
xyiingart H¥HanMuInapaa aManta oLHpHUArad 3au.

e J{nHC reHeTHKacH Ba XMHCra GOFNMHK Xonzarn Hpcuitnanmu,

« BUpUKKaH XOnaa HPCHANAHHII Ra KPOCCHHIOBED,

[eHETHK Ba UWHTOCCHCTHK TAXAHI OPKATH FOKOPDHOArH HKKH
fiynanuiAa ONHHFAH HaTHXanapra acocmanné Mopran ToMOHMIOAH
GerHAAPHUHT GHPHKKAH X012 RPCHANAHAI KOHYRY Katd ITHARH.

MopraH SpaTralH HPCHAT XPOMOCOMAa HA3aPHACHHHHI acocHi
MOXHATH KyRHMRarnrapRas ubopar:

e Hpcusr Onpaurn O¥nraH TeHNap XpoMOCOMAZa MamiyMm
TapTHOHA, KETMA-KeT, 6np unzuk O¥final TuzMnraR Xonaa xofinamrad
Oynany.

¢ bBurra xpomMocoMaza skofinawiraH reunap OHTTa GRPHKHIN
rypyXuHW TaWKWn stagu. [ewnap CHpPHKHID TYPYXNapHHHAAT COHH
OpraHH3MIap XpPOMOCOMANAPUHHHI TaNlOHA XOMaTHAArR COHUra TEHr
O¥nanH.

e DupHxAW rypyxfapjaru TeHnap Oupukkad reHnap neb
HoMTaHanH. Ynap oOjaT/ia KenrycH asnoanapra OHpHKKaH Xonza
upcuitnanasunap. Bunobapus, OupHKKaH reenap MeHnenmHuHr yunHYM
koHyHura G¥HicyHMaraH Xonga upcHitnanainnap. YJapHuHI® HACHRAH-
Hacnra Gepunmun Moprad ToMonWAaH Katid aTUATaH GenTHIapHUHT
OupaKKan xonaa Wpchiinanuiuy XaKHIArd KOHYHra MoC XOmja aManra
OMIANH,

e DBupHKkan TeHnap ynap okoftrmamiran kyQT roMonorax
Xpomocomanapaa coaup GynmaguraH KpOCCHHroBep XoAucacH TydaHnn
Gup-GupusiaH akpanran XonAa MycTaKu HPCRIUNaHKIUKR MYMKHH.

* Burra xpoMocomaaa xolatrad BHPHKKAH MeHNAPHHHET YpHU
RoKycrapu opachgarit Macodia KpoCcCHHroBep donin OGunan Ymuanaau.
By 6upnux Moprannzn ne6 atananmu.

By coxazaru TamkmkoT HaTKXanapy XpOMOCOMAHMHT TEeHETHK Ba
UNTONOTHK XapHTacUHK SPATHIN HMKOHUATHHU BYXKYra KENTHPAH.
nm“ro;'rauﬂﬂﬂr HPCHATHUHE XpOMOCOMA HA3APHACH aCOCHAZ HpCHi-

KOHYHNAapH BA UPCHAT KOHYHIAPH aHHKJIaHH.
HPCH:::-pE:ﬁnaH“m KOHYHNapR MpcHinanmwt skapadunra oua Gynca,
OPranmay gyﬂﬂﬂ‘mapu 3ca opraHy3M FeHOTHNMHHHHE, ALHH MeHNapHHHT
Kolnaw, ¢z €NTH Ba XyCycusTnapi XakMaarid reHeTHK ax6opoTHM ¥3uaa

M » C8KTI2I XOCCACHHM 2KC ITTUPALIH.

Hpcuun:E; E::HHHF HPCHAT XPOMOCOMA Ha3apHACHAAH KEAHO YHWKaJHraH -
KOHYHunapu:
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+ BenrunapHuHr xune Gunad Gormug xonna upcniaHHK,

» BenrunapHUHT TYIHE CHPHKKAH XONa HpcriinanHilii.

s DBenrdnapHMHr  T¥aMxcns OMpHKKaH  Xonja (PexoMOnng.
TeHeTHK)} HpcHHIasHIlH.

Vmby npcuitnavdiu xoHyHmapraan aca Mopraunasl Kyduznary
HPCHAT KORYHIApH KenMG yuxamu:

e Mpcoult OMEN-TEH XPOMOCOMAHHHT Myalisn noxycnaip,

e ['eH annennapu reMONOrvk xpoMocoManapHukr atHaH ¥xusaiy
KHCMIa xoinalran.,

« Tennap XpoMocoManapra Mawvnym TaptnGaa 4n3HK OFlinaG
KeTMA-KeT THIHAraH Xonga xollnaran.

» TOoMONOrHK XpOMOCOManapiark TeHnap ¥zapo al™MallMHyBu
KPOCCAHTOBED OpKATH AMAIa GIEAM,

Moprargas  Ke#WHrH  TeHeTHK, LHMTOreHeTHK TARKHKOTIZp
HaTHAXacuAa y xawrd ITTaH MPCHAT XPOMOCOMAa Ha3dPHACHHMHC
YMYMOHOTOTHK IKAHTHIY ®yla Kyt namumiap acocHaa TACAHKITAHANW.
Iy 6unan Gupra 0y HazapHAHKHT PHBOXKAAHWWIMWHM TAaBMUH 3TyBun
AHCH JATHANAP OJMHHAM, SHCH KOHYHMATIZp OMMARK. YTIap acocaw
KyHunarunapaan nGopar.

» DBup kanya PCHMAUK, xallBCH Ba MHKPOOPrannim TYPNaPHHRHED
TE€HETHK Ba UHTONOTHK XapHTANAPH TY3UIAK,

o Kefinury BakTiapha o0aM TEHETHKACMHE TaAKuK KWAIHU Ea
YHUHE ¥pOMOCOMANAPHHHHT MeHETHK BA LIUTONOIMK XapuTaCHHH TY2HII
COXacHAArd AHCH, ONAMIUYMYR OTYKNAPra 3pHLLNIIAR.

v XpoMocoManap TYIMIHIWIH Ba QaonWaTHsunAr nUTONOTHK Ba
MOIIEKYIAD MEXAHH3IMHHW TaJKHK ITHII MWATHKacMfa Xap ki '
XpOMOCOMa alfpiM HYKNleonpoTeniaaH WOoparTmury sa y OHTTA )
Oup Heua cnupannalliraH xosfa Taxnanran JHK mopekynack
ntopaTnury ueboTnaMau.

¢ MOprasHeEl  XpoMOCOMa  HalapUACHHM  pHBOXNAHTH]
MONEKYNAP TEHETHKA FOTYKNApM HETW3HAA SHANA AWMKTALITHH.li
AHMHYA Wapxma IMKOHUATH naiigo 6¥mau.

Upcuar Gupnury 6¥nraH rennap Xxpomocoma TapxuoRaari JHK
MOJIEKYNacHAA MaklyMm Oup TapTHONa, KetMa-Ker sKodnawraH Gynanh.
burra JHK monekyfracuna scodnawrad remwfap (Oupukrad Fem‘ap?
WWFMAANCH OMDHKHID TYPYXMHM TalIKAN 3Tajgd. Bupurdll rypy :_
NAPWHHHT COHM OPraHHIMIAPHWHT TalfoHA Xonatipars XpoMocoM
JNIADHUHT COHMIA TEHT, ’
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e ["OMONOrHK XpPOMOCOMANAp KPOCCHHIOBEPHHUHT HETH3IHAR YNap
Taplcnﬁnnam AHK  ~onekynarapusnar gankawnG  afikaH  Yxwaw
xpcMIapn Gunae YpuH anMawHHww napuaan nHopar.

= KPOCCHHIOBEPHHHI TFOMONOMHK XPOMOCOMata MoinameaH
alfpiM &11ell TEHNAP WHHAR XaM OYAHIIH MYyMKHH 3KAHIHTH HcOoT
oTiIAH B2 aflpuM 6UONOrHK OOBEKTNAPAA rEnnap reHeTHK XapHUTACHHH
Ty3uIl Gyiinua TAOKRKOTNAD AMAAra OLHPHIRH,

HpcHMRT  xpoMocOMa  HABAPHACHHAHAN  Apatunnmp  Guosorys,
xycycaH TEHETHKA TApHNHIAA I1OKCaK axamufTra 3ra Gynran Bokea
GinnG, Oy Ha3apHA OpKann: .

» reHetuxa GaHUHBHC MeHfenb KOHYHMapKAaH keAiUHrH TYPTHH-
yr QyHAAMEeHTAl KOHYHH-TEHNAPHHHT OHPHKKAH XonAa wpcHinaHHIH
KOHYHH SpaTHINIH,

* 3BOMIOLMA B& CENEKHHA CcaMapajopnuIrdH¥ TabMMH OSTHILIA
KaTTa AXaMHATra 3ra G¥arad upcuil YarapyBuaHIHK-pekoMOUHOTEHES
XaKMAa TABIHMOT APATHILHK,

* XpOMOCOMANapPHHHI TEHETHK BA LUTOICIHK XapHTANapH AHTH
HaBjap Ba 30TNApP CENEKUHACH XaMmua MeHEeTHK WHKEHEPHA cOoXacHZard
TROKHKOTIAP YMYH UIMREA acocnanray GOWTAHFAY MaTepuaiHu TAHIAII
AMKOHHATHHH APATOH.
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vili 606. HUTOIIAIMATHK HUPCUSITHHHI
MOJIHH ACOCTAPH

1. SAapo BA EHTONAAIMAHUHT HPCRATAATH
PONHHH KMECHi TaKKoChaI

Xyxaiipa agpocd Ba UHTOMNAIMACUHKMHE OPraHH3M HpCHATHAary
pONUHM KUECKMIT TaKkocnall Ba OaXonawipa reHeTHxa TapPHXNga
KyWnaarn MKkH WYHAIMWAZ aManra OWWPHITaH TagKHKOTNAP Hary-
3AaCH, alffHUKCa, KaTTa aXaMHaTra ara 6ynou:

. aHgporeHe3a OeNTHNApHUHT  HPCHHNAHWIIHAW  TadKHk
KANHIW;

] Xap XUN TYpra MaHcyd oprauwaMiapaa saponapH¥HT Yaapo
AMTMAIITUPHITHLIN OpKaATH DENTUNAPHUHT HPCHIAAHNIIHHR YpraHuw.

Aungporene: opKaau ApcHiinannm. Ajpo sa unromiasMaHuur
HpCHATAAH PONUHH TAIOKHK KHAWIMHHHC 3HT  caMapalld  yYCyriu
uuTonNasMacH Gup Typra, A3POCK HKKHMHYM TYPra MAHCYD 3uroTa onuuw
BA YHAAH SHTH aBl0l eTHITHPHWAMD. By MyaMMOMMHr €4HAIMLIN
Ouman Gornuxk  B.JILLAcTaypoOBHHHI TYT HNAaK KypTHHHHT MKKHT2
(Bombys mori sa B. mandaring) TypnapH ycTMia aManra OLIMpraH
LHUTOrGHETHK TaXAHA TaxPAOAacH MHCOAMAA TaHuwuG yraMmui (56-
pacmM).

MabayMky, TyT HNAK KYPTAapH KalanarHHHHT yproYuIap
reteporamer (ZW) pa 3pkaxnapu romoramer (ZZ) xunc Gyfanun. Ana
WYHH TALKHANALT KEPAKKY, HITAK KypTHRA NONHCNepMHUA XoAHcacH XaM
Ky3aTifagd. ByHpga 3wrora XocHn OYnuumgard XuHcHii XapaeHia
OHANIMK TaMeTacH - TYXYM Xyxkallpachra ©Hp He4a cmepMHAnlap —
OTAIHK raMeTanapu KHpHTHIAZH.

TakprGa yuyd 3pKak opranusm cudaruaa 8. mori TypHHMHT
KananaknapH onuuras GynuG ynap Xap Xwin xpomocoManapiad
KOUNALUraH yqta peueccHB reH OUAaH MapKepnaHrau (HHI.[IC'HHaHra“):
ch— TyXyMIaH yHKKAR KYPTI3PHHHT CapHK paHria G¥muuaHHU, ml —
KaTTa &UIIArH KypT/IaPRUHT ONTIOK GYNHUIMHK, p— KananaknapHuHr oK
pauraa GYnuumpy TAbMEE atamu. OHa opranmsm — B.  mandarind
TYPMBRAT KananakfapH ymby y4Ta resHuHr JOMHHAHT anjeniapuia
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HcenrRaHK Taneup MCCHKIHK TaBCHP

ITTHPHIMACRT

S6-pacm. HMpchiinanyiuna aiipo Ba UnTonsasMaHUHT aXaMHATHHA
Kypcarypud TaxpnGa cxeMacu.

(Mcenknuk TabCeHp TTHPHIT METOAU GHIaH TYT HNaK KYpPTHIA
AuNNOUn M aHaporen HHAMBHATIAPHMHT onyvHuLeg ). Ch — THYUHKARAHRT
XOPa panry, ch — capuk panr, pM — kananaknapHRRT KOpa paHTH,

P — 0k, M| — KypTAapHHHr kyn pauru, ml — oK.

N §¥nran xonga, YNAPHHHC TYXYMIO3H qyKKaH KypTnapy KOpa paHTAa,

Ka o
Gy;:aaﬂé TH KYpriapH Kyn pavria ma kanajakiapM Kopa paHTHa
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Q? B mandarina x § B. mori KoMOUHAUMACHIAH ONMmray
myparaimap Tpureteposurora - ChehpMpMIim! xonatuaarn renotunry
ara OyanG ywama Genru O¥linda TYNHK OHA OPTaHW3MKIa YxXmiap,
6¥nuiury, apnporeH HWNaKk KypTHAZ 3Ca  ydana peueccus  Genry
deHOTUIMK HaMOBH OVNHILY Kepak /4.

TaxpnGa GownaHulm onpuial B. mandarina TyXyM XyXaiipa-
CHHWHT SAPOCH UWTOMNasMara 3apap eTkazdnmarar xonma I wmedios
O¥nuHuINN Janpuaa +40°C Xapopat OuilaH TabCHp KWIMHKG, napuanag
wbopanrad. OHa HNaK KypTH KanaNarMHART KYiiraH TyXYMiapu tewr
HKKHrA aXpaTHIMO yHMMT Gup KHCMH ¥3 Xonmuya KONMAUPHIRH Ba y
KOHTpOn BadudacHiy Saxaprad. MKKHHYH KHCM TYyXyMIapra 1oKopHaa
Kai[ 3THAraH XoN4a TARCHp KypcatanraH. TaxpuGa rypyXuaard oua
Xyxalipa AZpOCH NapuanaHrawaury Tygailiny, sMGpHOH pUBOKIANMIIN
dakaT HKKHTA 3PKAK coepManapHAHC ¥3apo KyMIMNHIIR WapowTh-
AarpHa pUBOKIAHMD BHTTa AWNIOMA SJPO XOCHN KHIMwMra Gornux
oynran,

Hatnxana pusoxknanrad Oapua MHAMBHANap 3pkak (ZZ) XuHCNK
OYynran Ba OTa OpraHK3MM peueccuB Tennap Gilinuya roMo3nrora
6¥nrasnurm cababnu ynap xam peueccHs Senrmnapra ara 6¥nrannap.
Bourkava k6 afttranaa aHAporeHeTHK HNak KypTnapw naino 6¥aran
(56-pacm).

By TakprOGaHHHT HaTHXACH HPCHHNAHWILA sApONapHHHT eTakuu
ponb YHHAINUIUHUHT TYFpuAaH-TYFPH HcboTH XHcobnanany.

OpranmiM Typrapy S0poTapuMH $iapo aaMalITHPRICAaHgard
upcusatr, bynra Mmucon KunuG [.leMMepnuHr TOMOHHZAH Owp
Xyx@aipanyu siwun cys yTnapn Acetobularia TypkyMUTa OUR HKKHTA TYP
YCTHAA ¥TkasraH TAXpHOaCKHH KENTHPHLL MYMKUH, Xap HKKE TYpra
mMaHcy$ Veumnuknap Gup Xyxkadpans GOyncanap-ga, cozma Kyn
XyXaipam YCHMIHK TaHaCHHH 3CTATYBYH MOSCHMOH, HAAN3 (PH3IOKHI)
CHMOH Ba TyNHH 3CIAaTyBYK CAMTACHMOH KucMIiapra ara. YNapHHAT
SAPOCH TaHacHIArK puzomanapiaH Owpuna skolinaulran  Oynans.
TaxpuGa yuyH onswurad Typfap ¥3apo camnanapuHuur uiakms Gunat
bapknawagunap. Macantau, 4.mediterranea TYPHHWHT CaniajiH KHCMH
AVpHK Ba YHUHT QiBOHH KeHT (57-pacu, 1) A. wettsteinii TypuRHHT 3C2
calTan KHCMH KUK Ba aliBoHH Top (57-pacM, 2) A.mediterraned AaH
daxar nos KucMmr (aopocuz Ba dakaT LuTotnasmamad ubopar) .
weltsteinii Jan 3ca XyKalipaBWHT SAPOCH KOWAATAH pH3OHI KHCMH
bup-Oupura ynawu$, yupad «tepma» Xyxkaiipa ¥cub pnanmnaﬂaﬂ‘;'
Hatuxana «108» Ydiia caltfa XocHN GYIuG, yHMHT wwakay TYRMK &
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ssfeinii TYPHHUKATE ¥xwaw G¥nrad (57-pacm, 3). By Ttawxpuba
;fpo‘mﬂr feroNa nnadmajlid canra KHCMHHHHI PHBOXIAHHIINTE TALCHP

B ALHHM KYpCATAZH.

Z

57-pacm. bup xyxaitpanu Acefobularia cyB YTnapr cannacu
(hopManapUHITHL WAKTIAHHWIINTE RADOHHHT TABCHPH.
| - A.vediterranea; 2 — A.wettsteinii; 3 — BereTars ayparai, YRUHT
A .mediterraneanan onran nosuacu A.wellsteiniiHuHT PH3OHAHTR Mak-
BARD.KUNRHCAY LREROBIAGRRAASIATTARA P AnasH LT naRud Syawiae

Ulynnait KMIUO, WOKOPHIAA KeATHPWNTaH JANuAnap OpraHn3Mmiap
MPCHATURN Ba HPCHMMAHUWLKHK TabMHH OSTHINAA SAPOHHHC CTAKYH
SKBHAHIr UK HeGoTnaitu. JIeKHH WYHH XaM TALKAANAI 3apYPKH, Xap
::“a“a “akpuGana Xap XU TYpnapra Mancy® OpraHMIMIApHMHL S1po
xonl;lnmnnnmacﬂ ¥3apo Tawcupaa G¥ncanap-ma, Xyxaifpara KyirmMya
Tmp‘: gymmn TabCup XaM k¥pcathanrad agu. lly cababnu Oy xungarn
oG ﬁ:ﬂap ARPO Ba HHTOTUTAIMAHKAT HPCHENAHHINNATH pORHEH THIHK
"“Hnampa onmaiiau. By Myammouu myxamman ¥pravuw yuyH Gup Typ
oNMKray OPrasisMNapHHHT HOpMan XHHCHH KynaiWmm waponTnia

Ayparaltnappa TagKHK KINapWHH ofHG GopHIN TO3MM.
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2. GuronnasMaTHk B SApoRRi (XpomMocomarRil)
HPCHATHHHT KHECHS XapakTepECTHKACH

HpcHaTHuHr mMonnuit acocH GYHKURACHHHM Oakapaauran Xy
PAHWAT CTPYKTYPaBHH KHCMH Y472 acoCHit XYCYCHATAANTA ITA Gy,
Kepax: _

* Xykaiipa MeTaGonH3MHIA Xan KHIYBYI aXaMHATra 3ra 6yt
PYHKIMAHN DAxKapHLIM;

* ynap ¥3-y3naan 6Ynunaub xynadini xycycHaTura sra 6¥ gy,

s XykalipanapHuHr SYnuHULIMAaH XOcHR O¥nrad AHTH Xyxait
napra TeHT MHKAOpAA TAKCHMITAHUIN XYCYCHATHIA 3Ta OF THWH.

[ty yura TanaBra s1po, aHUKPOFH, YHHHE TAPKACHAAIH Xhomo
Manap xkapob Gepann. XpoMocoManapaa reHETHK axOOpOTHUHE 000
KHCMU, SBHU  OPraHu3M TEHIAPHHMHT acoCHH KHCMH  KOpman s
Oynapu. [ly rewmap opxanu opraHuim  GERCHIADHHHHT epor
GeNrunaHnWy Ba HPCHANAHMUIN 9ApoBHE #KK  XPOMOCypap
HpCHAT 10 aTanaaM.

TeHeTHK TAAKMKOTIAPHHHT DHBOXKNAKHILM HATIKACWIA ypcy
GMpnHrR G¥nraH rednap AAPOAAH TAKAPHIA XYRalpa UHTOMigzya
OpraHOMRApHAA XaM KHCMaH JKOWUNaWraHIuri aRHKIaHAK. (i
mna3Maza  KOHNAtUrad reHNapHH  MAAIMOTEHIAp Ba  Yhapuy
RHUFHHAMCHHH DA3MOTHR Heb aTaman.

Maamorenitap opkani SelrunapHaT dpCHATH Ba HPCHHTat g
UHTONVIASMATHRK - XPOMOCOMANAH TAUIKAPH HPCHAT Re6 arang
luronnasma opraHoMINapy OKopHIa TAabKHIJIAHTAH YHTA XYCYougra
dakat ukkuTacurardea (1 sa 2) sra. LuronnasMatik Xamaa ippos
(xpomMocoMasuit) HPCHSTIAPHHHT YXLIALITHK Ba QapKIapH:

1. uronnasMaTHk Ba LAPOBHIt UPCHSTIAPHWHT MOLIHH Acocm
AHK wmonexynacn Tawxunm 3taau. Mozanii  acocaa K¥iipga
TalORYTRAP Ky3aTHAAIN:

a) agpopa JIHK xpomocomanap TapkHOWIarH MYpaxk
HyKlleompoTenuap xonatiaa S¥namy, uutonmnazMaga aca JHK wyay
IPKHH X0naija K¥npok XalkacHMOH waknna Oyaub, ynap xpoyacot
TYWyHYacHra OyTyHnail TYFpu Kenmaiion;

6) aapopary XpoMocoManap COHW TYPFYH, OpPTaHHM3M TYPhra X
6Ynagu. [IntonnazMana sca yauga THK tawysun opravons (Miacraz
MHTOXOHAPHS, UEHTPAONA) Jlap Xap KaHCHCHHMHI COHM HHCOATay X
8a foumo Y3rapud Typand. .



2. SapoparH XpoMocoMmanap Ba LHTOTNAIMANATH OpTraHoHIIAp
cHAT YUYH MYXHM GYnraH XyCYCHAT Ya-yamnan S¥mvmub kymatimn
cycHATHTA 3Ta. Ammo Sy XyCYCHATHHHI HaMOEH GYNHIIMZA XaM yrap
w1a KaTTa TadoByT MaBXy 1.

Kyxalipanapuuar OYnusub xynaimwmaan xocun Gynran sHrn
xyXkaipanapra Qownaneuy XyXafipa sapocHaary XpoMocoManap TEHR
ga TYPFYH MUKZODZIA TaKCHMIIaHAAH.

[juTonAa3Ma OPraHOMANAPH 3Ca AHTK XykKaHpanapra aHRK Sup XHIT
55fnumaﬁ.nn. Opranodanap AHrH Xykalpafapia MycTakun O¥mTuHnG
xymafnd Typasu.

3. XpomocoManap Kalira Tyswnumnapw GunaH Gernvk afipum
canOmi Y3rapuiinapHy AZpo Ty3aTa onMatian. UIyHHED yHyH XpOMOCo-
magaru 6y ¥arapuminap kearycu arnoinapra Sepunau® Gopazu.

lldTonnasMagary  KapOXaTnadrad, xynafimm  XyCYCHATWHH
AYKOTraH OPraHOMIUIADHUHI ¥PHY kapOXATNAaHMATaH  OPraHomj-
napruHT K¥naknwH xucobura T¥nanpuG Gopunany.

4. AKcApWAT OpraHw3Mnapia >kwHcHit wynalimn  kapa&unia
s1roTAra UMTONNAIMA OHANMK KHMHCHIE Xywaipacw opkanu §ramu,
[lrcnnasMa OumaH {npra YHHHE HPCHATra anoKanop OpranoOMaNapH
XaM 3MFOTAra OHANMMK raMeTacH HWTHpokuaa Sepunaan. Lyuunr yayu
UATONRNIAIMATAK UPCHINAHWIN OHa OprawMsM OpPKandrMHa amanra
owaan. bynn wcbotnall y9yH OTa-ORa opra”MaMIapHHR peunnpok (@
Ax 3 B: @ Bx & A) uatniwrupub onukran Ryparainap KuEcHH Taxiun
KHIHRSH.

5. XpoMmocomaBuil WPCUAT BA HpcHANAHMIIHH TAabMWH 3TYBUW
NOJIMIEHNAp Ba YRAPHMHL ¥3ap0 TabcHp KHAraw xonga ¢aonnsr
KYpcaTull TANNApH MYKaMMan Ypranunran. Opranusm  xaitnia
RNADOBRHI HPCHAT Xall KWIYBUYM axXamuftra »ra 3Kasiurn ucbornanral.
BYuzaH TaKapn XpoMOCOMANAP TIEHOTHRM MabIyM jaapaxaza
LHTONARAIMATHK ICHIAPHHUHT XamM HaonugTHHH HOWKAPHLE Ba3HDACHHI
-Gaxapuiunmry kYpeaTHaras.

DPEIC

3. LuTonxasMarTik HPCHETHHRE MORAHH acocaapy
XO3Upry  2aMoH  FeHetHka GawpHWHr manRamapHra  GUHOAH

ffPA UNTOMNAIMATHE VPCHATTA OMZ MKXHTA MYXHM QYHKUMAHE
apanu:
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e XpOMOCOMA TEHIGDHHHHC TFeHETHK AACTYPH UHTOMNazMada
YHUHT CTpyKTYpaBufi KUCMIapH MNTHPOXMAA puGocoManapia OKCun
CHHTE3 KUNHHMALIH ODKANR aManra olHpHnazu;

5 & [[UTOMNAIMA BA YHHHI OPraHoOnI (ImactTijia, MHTOXOHHADHR Ba
4 KMHeTOXOP-UCHTPOMEPA)IAPHHWAT Yana reneTHk axGopoTHn Tamysin
JHK Monexynanapy Maexya.
Vnapuy xpomocoma JIHKcugaw ¢apk KHIRII yuyyH nuyasMored
. .j,[[HKcn aed aramagu. Tlnasmoren JIHKnapuaa woltnaigrad repmapiu
naaiMoren Jeb, YHWHT HHFAHEICHHH 3Ca — WAa3MoR Jefnnany.
Xyxajipa unTonnasMacuia 6ynapaad TalKapH KYuub 10pyBUH reHiap
XAM MaBXyZ SKaHIHCH adHuknasrad. Yhap UMTONNAasMala 3IpKHH
Xonatna, 6ar2aH XpoMocomara CHpUKKaH Xonga GaonuaT Kifpcaraau.

Mnasmoren JAHKcu Yaunun:s Tapkndu, HucbaTaH KHUMKNHTH,
KyHKHYa Xanka waknuga 6ynumu Gurad xpomocoma JIHKeunan xyqmu
dapx Kdnagn Ba KYMpok npokaphot opramusmiaap JIHKcura $xwatm
Oynaau. Bynapan Tamkapu  nnasmoredn JHK cm xpomocomagaru
JHKaan (apkny ynapox HYKICONpPOTENANAD XOCHN KHAMACHaH cod
Xonna Gynand.

Mnazmorer JHKor nonasmugnap, amdcomanap Ba CUMOHOHTAAD
maxnkzaa PaonnsaT k¥pcatanu.

Moasmpanap — wasMoreHgapHuar GUp xunw  OYnmb, vy
MacTUANAp Ba MUTOXOHZpHANap Tapkudngaru naasmored JIHKcuunnr
MaLyM OMp CTPYKTypasuit kMcMu cndaTvia ywdy opraHoMANapHHAT
Hpcuitnanaguran Senrunapununr Moaguti acocu 6¥nud xucobnananu.

DOHCOMINADP — BHTONNAIMA/A 3PKHH Xonaa G¥nyBuM nua3MoreH
JHK monexynacunan uGopar. Ynap XakHkuit niasMoren toudacuia
daonuaT  KypcaTaawiap. DNHCOMATAPHHHT ¥3Mra XOC XYCYCHAT-
fapupan Gupd — ynap ¥3 GaoNUATHHHHT MALIyM OHp JaBpHAZ XpOMO-
comanapra ynaHu® ONTaH Xonja XpoMOCOMaBHA Wpcuiinanuuina Xam
HINTHPOK ITHUNTHIHAHDP, DNHCOMANAPHHHr kYund ioputnd Oup Hewa
MapTa TakpOpNaHWIIH MYMKHHIUTHHA XWcobra omn®, ynapun x¥4ud
IOpYBHH renfiap 16 XaM pHTHNAAN,

Baban OHp opranuamnap Xysxailipacura TallkapraaH F3uHHHI
TapknGuaa Geronwa JIHK 6ynran pupyc kabu reHeTMk OHpnuk kupub,
YHHHT nNRa3MHINApHra YNaeagd, Y/Aap LHTONAasMaTtHk ax5opoT
TapuKacuma nrazMu Suvas GUpra Kearycy aBaognapra LRTONRAZMATHE
upciinanany. YnapHu cuMOHOTHK &EKH JHAOCHMOMOTHK nNazMo-
reasap nef opaTHNaIH.
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SHan oprannsM GenrHIapUNapHUHE TYPIH XHIJATH MIA3MOTeHIap
PacRALTH  OpKaNH RPCHHNARAMm  KapalHH  KoMywnapn  Gunan
TaHVIIaMHs.

4. BeArHAAPHHHT NRTOMIAIMATHK HPcHtTAHNIGH

4.1. Tlnacruaa HAaIMoreRAapy OpKaJau apcaiinannm

IMnacTupanap OpKaiH UHTONNAIMATHK HpcHiinauuwl AacTaesan
1908 #nnga K.KoppeHC TOMOHHzaH Kallldy STHITAH. YV HOMO3LIOMIYI
(Mirabifis jalapa) yevMnurnga Gapravisr Rilv, oxyona-Gyna GYanius
XYCYCHATHIAPHHHHT RPCHINTAHRIIMKHN YpraHaH,

HoMmozmoMryMHHHI  ona-Oyna Oaprad  gopManapuza  Aummn
woxXnapuaa Kolnawrad rynnapiaH ofMHIad Ypyrnap keituire asnonga
(aKar AN panrin woxnapan Gepran. Ona-6yna Gapraw WoxnapHRHT
rynnapu XOCHN KWIra” ypyfiapiaaH keliHHrH arnojana Gaprirapd s,
oma-Gyna Ba OK paHraa 6ynran woxnap puBoxknaHrad. Ox Gaprim
WOXAAPHWHT TYNNapuiad onvHraw ypyenapiad ¢akaT ox Oapras
YeuMRpKITap XocHn O¥nraH (yiapHuHr Sapuach Teiaa HoSyR Gynaniap,
YyHKW ynapaa filun naactuaanap iyk). By epra asnoanap xapakrepn
(aKar oHa YCHMNUK TOMOHHAEH GenrunaHaiu.

Takpuba yuyH ona cudaTija HOMOIWOMIYTHIRHT Sapriapa swnn,
ona-Gyna, ox panrfa O¥aran yura woxnapw onhnau, Ynapuuar xap
Oupy ¥3 HaBOATHRA Y4 BaphauTAa baprinapu swwi, ona-6yna, oK paHraa
O¥nran oTanyk wWoxnapH OHIaH MaTHHITHPHIAH.

Bupuuuy BapHaHTAarK yd4 Xua KOMOWHAUMANH yaTHwTHpui (§
KWK GapraM woxnap X ¢ awua Gapran woxnap; P aummn Gapran
moxnap x & ona - Syna Gaprav woxnap, ¢ AMUN CapriM WOXNAP X
OK Oaprau woxXjaapaaH onnurad F, ayparaliiapaHUHT XamMac Sup Xnn
Awun Gapran O¥arad. Yumudy BaprauTAard uatiwtHphw (@ oK
Gapriy woxnap X 3 Awmn Gaprau woxnap; § oK Gaprin woxnap X ona-
Gyna Gaprnv woxnap; ¢ ok Gaprau moxnap X & ok Gaprnu woxnap)
Jan onuHrad F ayparaiinapi ok paurnu Saprnapra sra 6ynran.

TampnOannir NKKHHYA BapranTuIary Yattpuw (¢ ona-Gyna
Bapran woxnap x § swun Gapriuu woxnap; ona-Gyna 6apran wWoxnap X
& ona-Gyna Gaprmu woxnap; ¢ ona-Oyna Gaprmm moxmap x & oK
Sapriu woxnap) MATHIITHPUAWIIKAAH ONHHLAH F| Jcummuknapwaa
Ongunry kypunraM Wkkana Fy pan dapkmw ¥napox, GenrmmapHuHr
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- axpammy KysaTnarad. Bapraapu AUIHA, ona-8yna, oK, paHrna O¥nray
" woxnap matine 6¥nran (58-pacm).

Onuurad Oy Hatwka OWp kapawia MeHZeTHMHT UKKHHYY
KOHYHUHH 3cnatagd. XakdkaTla sca Oy HaTuXa HpcHARAHHWHHHC
GyTynnaii GOIIKA KOHYHHATIAPMHM OYMINra, TacAMKNawra &pjgam

Gepazn. ORMHIAH HATIOKAHWHE UATONIA3MATUK HpcuinaHmty okubary
IKAHNHTHEK KyHAuaarunap ueGotmaifan:

o uRD ©pUTHARETIAYM Ayparafinapiarn axpannul HyXaraary
kabu F, na amac, Gankn F aa Hamoén 6¥nMornaa;

o F, nard axpanul GeHoTUTHK CUHPIapURUHT Y3apo AncGaTHuy
k¥pcaTysyu pakamnap Tacoanduii 6ynud Mennens KoHyYHura ByTYHaH
TYTPH KenMaian;

s pElHnpOKk YaTHWTHPWIN PTKasHnraH KoMOHHALMA Jyparaii-
apulia ONHHraH HaThKanapHd XMECHH Taxkxocnall ¥praHHiaétTraw
GeNrHHUHI UHTCIITAZMATHR HpCcHTaHHWHEH akkon ucbor atagu. F, (¢
awun Gaprin X & ona-6yna Gapran) WOXNApHHHAT XaMMacH Rurpr
paxrag Oaprra sra 6¥n.ras.

Fy (¥ ona-Gyma Gaprnu x § sSwun 6apram) wWOXNApHHH 3¢
OKOPHIA KeNTUPANral yuta rypyx, (awun 6apriu, ona-6ymsa Gaprasn, ok
Gaprnwm) ra 6ymum MyMmxun 6§nra, Fy a axpanu® yukaguran Surmn sa
OK pan{H Ayparafiiapra MM BA PAHTCH3 TIAcTHAANAD OHANMK
KUHCHA XYKafipack opkani OeprnrasW Ba OSHCHHHHT UMTONAAIMATUK
upcuinauuwn pyit 6epann. Aurn ayparait 2urota (F|) ra oHanas yTran
AT BA PAHICHA NMuacTHpanap XyxalpadWHr Xap kalicw OYmuHHLIH
onauaad 6¥nuaub xynaiinbd aurn xyxatfpanapra racopuguit Ba TypaH
HucdaTa TakcHMAauHmn <adabnu ona-Oyna Gaprmd moxnap nafic
Oynagu. Ona-Gyna Gaprnd woxedur Gup XKOHH OK, MKKHHY# Koifd
anun SYnmpura calal 3MroTafarn 0K Ba AUIHN [RACTHRANAPHWHI
K¥maluIl Te3NHIMHIKT Xap XHn SYMuitid xaMAa xockit GYnraH ok, SUWHA
[ECTUAANAPHUHT  RHTH  Xy®kafipaiapra TakeUMIasHdmara OOFnHK
Qaar AUIMD MIACTHIANAPHH OAraH Xyxkaiipanap Gapr TYKAMacHHHH!
AWM KMCMMHK, DAHTCHZ [NACTHAANApHI ONraR Xywkadpanap.
KHCMHHH Xocun kunags (59-pacm).

Pacmia Xywkaitpa SYAMHUUEMHRHT AKKW XONATH dKC ITTUPIICE
Arapaa SomIaHruy Xy RaipaHunT GYnuHAWH AB uuzuru 6¥iinab cont
6¥nca, xocin O¥ran MKKATA AHIU ABROA XyEalpacuuuur GuTTacs: -
panrga — (@), UKKHHYitcH 3ca ofa-0yna panrna — (G) G¢nand. Arap.i

. Xywabipaudur Sfruauun BU qusury 6Y%itnal . aManra omica, WKEMTH



ocH1 GYNran AHCH XykalipaHuHr GHTTACH AN (B) Ba HKKWHYHCH ofTa-
gyna (r) G¥namm.

F,

/

5

A
Pog
oy

358-pacm. Homoswom ryn (Mirabilis jalapa) pa ona-Gyna
GapriMHKHHAT UPCRANANHIN,
Onannk cudarmna suun(l}, ona-Gyna (2) va ox (3} baprin
YCHMIIHK WOXN2apu OJIMHTaH.

Batau Youmnuknap macanad, EpoHryn - repam (Pelargonium
Tonale) na nnactunanap HahakaT TyxyM Xyxalipanap, Ganku 4arrnap
OPkaty xam Gepumamm, wy cababmu 6y Typuunr ona-6yna Gapraw
“HAMBMInapuna aBrognap RNACTHAANAPHHHHI XapaKTepH Xap HKKH
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oTa-oHara OOFMMK GYnaan. AMMO TKaswiiraH peuHnpOK HaTHMITH-
pHIUNAapAa OHZ OPTaHU3MHUHE OOCHM KEIMIONHIH aHHKNaHraw. By
XONaT 3MrOTAra MAHTHAPHHHT TyxXyM Xyxalipara HucCGaraH kam
naacTHAAnap onnl KenuulIHCH, €Xya 3HroTala OTANHK NMAACTHAR MEHOo-
MUHHHT CalilaHMa 3RMMUHAUMACK (woGya OGYnmuM) OpKan¥ TYMWIyH-
THPUNEAH,

59-pacm, XyxaipaHyur G¥IHHRLAA OK BA AW NIAaCTHIARAPHUHT
TaconudaH TaKCHMTaHWIWHHN AKC 3TTHPraH cXeMa,
1-xocun 6ynran Hkku XyxaltparuHr GupHaan ok kucm(a), GowkacHRaH
ona-G0yaa pasrny kucm (6) XocHn 6YaanH; 2 -~ xocH 6¥IraH HKKH
XyXaipatnar 6upuaan amun KucM (B), Gotikacuaan ona-0yia KHeM ()
XocHn 6¥naznu; AB pa BI" — xyxaiipa OYNHAMLIHHUAT YMZHKNEPH.

4.2, MHTOXOHADHA NIA3MOTeHTAPH OPKaTH HpCHATawwm

MUTOXOHAPHA XyKaHpaHWHT Hadac ONUIIMHKE TabMHH ITYBYH
HMTONMAa3Ma  OpTaHoWanapufaH Gups. Ynapuuur rapkuOupa XaM
nnasmored JIHKcu monekynacu Tonunran. MuToxoHgpHsnap MYCTaKHN
6yaunud  kynasay. Ynapuuar JHKcw Sownamruu  XyxaHpaHHH?
OYNMHHLUIE HaTkacHaa Xocun Oy¥mraH SHTU Xykaiipanapra ﬁ}’nHHHﬁ
Tapkanran Gynaan. MUTOXOHBPHRA XaM LMTONNAZMATHK MPCHANAHHLUIHH
amajra olMpanHral Hpeuit oMUnnap — re’napra ara.
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K¥n xysxaiipand 3ykapHoT OPraHi3miiap MHTOXOHIPHS TeHEeTH-
KacWHH Yprasuin yuyn xyaa Hoxymafl oOnekT XucobmaHand, UyHKR
yRapHAHT Xyxafpanapu aspoG-kucnopon 6unau Haac onnwra skyaa
wmociawrad 6¥manunap. HlysuHr yuyH xaMm ynap takpuda xkapaguuia
MHTOXOHAPHAHMHI Hadac onnuwl GACcMHATHHUHT Kamalumn OHnan
GoFMuK wapaguaa hobys O¥nnd kerann. Kalia srunran cababra Gunoan
MHTOXOHIPHA FEHETHKACH COXAcHIArH aKCapHAT TAAKHKOTIap adaspod
nadac ONAANTan NPoKapHoTIIapIa aManra OLIHPHITaH.

Muroxounpranap opKann HpcMiinanysuh OGenruuapan XaMmup-
Typym (auuTki) 3amOypyFu (Saccharomyces cerevisiag) na GUPURMR
smapta 1940 Hunnapunar oxmpuaa b.O¢pyccu naboparopuackiaa
AHMKTARIH. XaMupTYpYIl 3aMOYpYFRApHHUHT Xa¥T uukan 60-pacMaa
TACBHPRAHIran, Yiapnarn raniosn kinounap xunc 6¥inda mkky tenra
fynmunann Ba ynap a Ba d waknupa ongwid Genrunarann. JKuHcmit
®apaéHla KKKHTa Xap XHI >KuHcra Mamcy® rannodn Xyxalipanap
kyurnn® IWMNoMK 3Wrora XocHn Kunagu. 3urora Y3 HasSarupa
GYMMHKG  aumaona  Xy:xafipanap KIOMHHH  XocHn  Kunaad. By
xyxallpanapra 0ab3® MyXUT OMHINAPH Tabeup STTHPUAMO, cnopa
XOCUn Kuadura MaxGyp 3Thnca, ynappa Meiios Oynuau0 xanrta-
HapapHzaru Xap Kalicw teTpaganad rannoug cropanap xocun Symanm.
YiapaaH UKKHTAcK «a» THMHZard Ba HKKHTacH «d» TUNROArd SKWHCTa
MancyG cnopanmap XucoGrnamagd. YnapRueHr vucGath 22 Gynaan.
Crnopanapnan Myalan XEHC THNHra ora SYnarad AHrH rannoua KioHap
xXocan G¥magu. XaMupTypywr 3aMOypyrHaa XaM XyLoH WyHAadn TAnga
WpculinaHyR4 KYNM XpoMOCOoMa TEHNApH TagRKHK STHITAH. ByHaaw
TalKapA wyHzait Senranap xaM aRUKNaHalMKH, YARpHHHE HpCHii-
TRHARWMTATA WIROPATRA FHR STRNT TR RIBARA TR REA0ln &5 tasahsn.

Xamuprypyli  3aMOypyruHil  YCerHphul YuyH amap  MOZZacHaaH
Taii€pnanrad o3uxara Ixwirad. AfpHM XyxaiipanapaaH Ycn0 uyukka
HopMan finprk KoNoHHANap OknaH Gup Katopaa TeHeTHK axaduérnapaa
Pelites ne® HOMIAHTAH XWMHK KONOHWANAP XaM Oab3aH TaGuwmii Xonaraa
maiino Oynué konamunap. bByHoall XHUMK  XONOHMANAP  HOPMan
KonmoHMAnapra wuclatan cycr ycagunap, 4UYHKH YIapHHHT Xykait.
Panapina wagac omum gepMeHTIapH (CYKIMHOPOreHaza, LATOXPOM-
OKCHAasa, uHpodeHONOKCHAA3a) OynMaiind. Tanxukormap IWYHH
k¥pcatagukn, petites  (KMYMK) KONOHHANAPAA XaM MHTOXOHApUAAAp
Mapxyn, aMmO ynap HOpMAn KOMOHRANAPLArM MHTOXOHAPHANAPAAH
Y3usmur Gasau Gelrunapn Gutan $GapK KUNHLLTHIY AHHKRAHAH.
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Kuunk KONOHWANAD XyKaltpanapd KynmakTHpuAraHia, YHUHr
apnoanapusa petites Genrunapu HacniaH-HacaAra aHuK KaTLHH Xohatng
Y6 Gopapu. [y Gunan OGupra KW4UNK KONOHMANApHUHT MY Taut
KONoHMRRAP 3JKaHTHrH ucbotnangn. Hopman Ba petites Konowus.
Japuaard Xyxaifpanap ¥3apo YaTHIITHPHNKO, FeHeTHK TaXJIM KHIH
HaTWXacHAa ynapZa Hadac onv QepMeHTAAPHHH CHHTE3 KHNa Ok
XYCYCHATAApHHRHT O¥nuw-G¥nMacnury 6up XKyt annen (Pet’ - Pet?)
rediap OpKand amaira OWWPHIRUIAHTH aHHKIaHan.

3urora

[] rmoml

oy
Tannonn
Famnoun \ xnou d
KACH
a @ @
‘ nopa xocHA

ﬁymmm Ba MeHO

Cnopanap

60-pacv. XaMupTYPYyLI 3aMOYPYFHHHHT XaéT UHKITH.

By ren 6?;114&1::1 Hopma.n KONOHHAAArH Xy*afipanap AOMHMHAHT
romosurora (Pet'/ Pet’), MyTauT — petites xoNoHuRcHaary Xyxatpanap
a¢a peneccHs roMosurora  (Pet” / Pet’) Xomataa Gynazu. Arap 6y
xyxcaﬁpanap y3apo waruinTupunu® F, onuHca, ynap rereposuroratd
(Pet” - Pet’) reoTunra 3ra 6Yaué sopman deHoTHnra, suri Hadac
OJTHI (pepMEHTNAPHHR CHHTE3 KWIA ONKHII KoGHIHATHra 3ra O¥nazn. Fi
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Xy#aHpanapuHi MyTaHT XyXalpamap Gunan x¥n mapra Gekkpocc
KHAMIJAH OIHHIaH Gexkpoce Xyxkalipa apnognapn HopMan heHoTHIITa
ara G¥ymran. Onunran Oy panunnap wadac onHw depMeHTHAPHHH
CHHTE3NOBYK  HPCHH  OMMIUTADHMHC  XpomocoMatapra kodnaw-
rFaAHJMTHHH HHKOP KHNaaH. by oMun— yutonnasmana xoitnawran Jera
xynocara onu® kenanu. By xynoca B. Ddpyccn ToMoHMaaH Gowkaua
ycynAa ¥TKasnaraH Taxpudana TacAHKIaHIM.

KnHupk  KOMOHHAHMHI  Tannowanu  Xykalipanapm  Hopman
KONOHMAHHBHT TanNoWARK Xyxafipanapu Guaan yaTHWTHpHAAM. Bysza
KHUHK KONOHMA XYKaikpacHHHHI supocu — T 4Apo reHwn, GunaH, HopMai
KOTIOHHS XYXKAHPaCHHHHT AJPOCH — t g/Ipo TeHH GUNaH HHIIOHMAaHA/N.
Xocun  O¥marral 3uroTa  Xamy oTa-oHa  SApovapy  KVBnub
yArYpPMACAaH ONAMH MHKPO XHpypruk kecwml HA¥nu 6uman RKKHra
axparaian. Haniokana, xocun 6¥aran xykaipanapHair LrTONNa3MacH
yMyMBil Xap HKKH QTa-OHa LUTOnnadmacu G¥nub, sgpocu 3ca daxar
furTa € OTa, €KH OHanMKk O¥nran. Bynnal cywemii 3uroTanaH Xocui
KH/THHTAH KIIOHTap KONOHUACHHUHT alpuM XymkallpanapM KHYMHK
KOJIOHHAT 2 XOC XYCYCHATNAPra, Gowkack 3ca - HOPpMaN KOMOHUATA XOC
XycycuaTnapra ora 6ynran. AHa wiyns TanKMANAUl Kepakk#, XOCWN
O6¥nran xap UKKM KOJIOHHA XYCYCHATHra 3ra O¥nraH KONOHWANApHHHT
Xap OMpHJa OTa-OHa AXPONAPHARH WCTanraH OHpH GYmuun MyMKHH.
Bouikaua aliTranza, HopMan OTa-oHa sapocura sra SYmran Xyxkatipa
Hajac OMMW QepMeHTNapuian Maxpym Oynra, Hadac onuwm
Pepmentnapura ora G¥nmaran ora-oHa sapocura 3ra Gy¥nrax Xyxadpa
Oy depMEHTIAPHIAT HOPMAT TYNIIaMAra 5ra DYIHIIY MYMKWH.

Bunobapnn, Hadac ONMIW  hepMEHTRADHHUHI MYTAHT KHYHMK
KOnonns Xywahpanapupa BYKInrn, nopMan KonoHRanap Xyskahpa-
napuaa Gy ¢epMEHTNADHHHE MMTOXOHApMANAPAA KOHNAWTAHIMTH
Xakupard $uKpnapra acocnaHn® Kuunk KONOHMA XyxafpanapHHUHT By
XYCYCHATHHM YJap MHUTOXOHIPHMMAPMHWHI HPCHH HOCOFMOMIMIHOAH
Rapak Gepagu. By ¢ukp OWokumEpWil Taxaunnap HaTHKacHaa
TACARKI:PIOH.

BuokuMépnit Taxyminap KHYuK koNoHWR Xywaiipanapwaa JIHK
HUHT MAKZOPH XYAa KaM 3KaHIMrHHA ncGoTnand. By MHKIop HopMan
Kofonna  xysafipanapy MHTOxowapmacigarn JHK  wwer  1/4
KUCMiraruia TeHr skaHmurH auukiawan. JAHK wmur 3/4 y3unuG
H¥xonran kmcmmja  wolinaliray  remap XaM  MHTOXORAPHS
IasMoTunnaan axpal NYKOATaH rewnapanp. BYHHAT HathxacHza Pet
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aB/IOANAN-ABNOA A CHajaH KM3 naunnanapra Gepunud xenunrawm,
ByHuHr cafaby KelWH4ATHK aHWKIaHTaH O¥mu0, yprodW malma-
NapHUHT Ky coHAarn ma#aa crnupoxeranap OunaH 3apaplaHraHiIuTH
OymuG 4HKAN. Cnvupoxeranap Yprovd Mawlwanap xyiraH TyXymnap
Wuura kepaguadp, OYRFycH 3pkak KUHCAH 3MOpUOHNApHH HOCYR
KHnagunap, yproqH  OKMHCNM  3MOpHOH  cnupoxetanap  Ounad
3apapiakray GYyrcanapia, HOPMan pueOKNanTan waanens Sepaan.
Xyxaltpa UHATOMAA3MATHK  SJEMEHTIADH  TOMOHHAaH  Gouw-
KapWiaquran npcHINaHHIL Ba NPCHAT KOHYHHATAAPH Kam YpraHunran.
AmMo, Oop DanMNAapra AacocHAaHraH xoipa UHTONNa3MaTHK
UPCHUMAHHUIDHHAT KYHHIArY KOHYHITapy aHHKNAHAN:
*  KEATYCW GBAORRAPTA CEATWIAPIWAT OW2 TOMOWNZIN YIATRAVIEW,

Koﬁunn

yd
KHCKA YIOK,

61-pacm. Undyzopusna xanna-zappaqanap sa K-k reHHHHHAT
HPCHITARMII CXEMACH,
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Kanna-zappa4anap Kopa HyKranap Suaan kypcarunran,

* AXPANHINHHHT KATBHH MUKIOP KOHYHHATAApHHUHT AYKIUTH,

LiiTonna3sMatk  vpcuiinaHAIWSHNAr  KOHYHapufaH KyHujarn
[HTOANA3ZMATUK HPCHAT KOHYHNAPH KEAND unkany:

s Denrdnap HasopaT KMIMHUWILHHHHT ARCKPETIHIH;

* [Na3MOTEHNAP COHNHHAT HuchaTan NOHMHIE 3MacnHri;

s alHay ¥Xmam naasMoresnapiuyr KYmuri.

SAaposuii (xpoMOcOMaBuUii} Ba LUMTONRAIMATUK HPCHATAHHILHUHI
KOHYHUSATIADHHY  YpraHWll HavTHXAcHra acoclannd, opraHMIMuap
HPCHATHHANT FEHETHK  acocnapy TuzuMuEM KyHuzarmua uzoXnawms
HWMEOHHHK Gepaan.

[ (( Appornii
{XpoMoco- Xpamocoma | Xpomo-
maguil}  |Tepom (Fenornn| JIHKcn |comasnit
HRMOTHIT)| HPpCHATHRUT reHnap
{ymymnity monaouit acocy N R N
renorun)\ [ [uTonnazma- " | Linrounasma .
THK Tnaz- | [Mrasmo- | pa opranong- INnasmo-
UPCHUATHHHT | MOH Tin  |napu JHK cu) rexwnap

&M(mn“ﬁ 4acocH

Hlynpat kunnrd, uvTONNA3IMaTHK HPCHAT TEHETHKACH COXACHIA
aManra OWYpHIrad TAXKHKOTAAP HATHRKACHAZ KyHHAArHnap aHux-
naHH.

Oprad3MrapJard UHTGIIZ3MATHK HPCHATHHHT MOIE acocu -
rnaavored JTHK ¢ Ba yRIa skofnatirad nnasmMorennap xucobnanauu.

Tinaamorennap UHTONRAIMAMMHE OPraHOWARAPH - NNACTHAANAP,
MHTOXOHJpHANAP TapkHOMJa nRasMUga XaMZa 3MNHCOMA  XOmuua,
UNTORNa3MaNa JHAOCHMOMONTRAp BA KVUNO HOPYBUN TeHdap taxnanaa
HHCOatau TYpFyH X0nataa $aonHaT K¥pcaTtannnap.,

DyKapHoT opradn3maapunas nnasMoren JIHK  monexynacu
xpomacoma JHK cHra nHc6aran comnuTupue O¥nmaltinrad gapakana
KUYMK OYnub, ynap MpOokapHOTNAPHWKHrA YXWaul SpkHH  Xonartda
XaTKaCHMOH KYpHHIIUra dra O¥nazu.

Hdatonaasvandhr  HpcHATra  BAOKAACP  OpraHoOWAnapuna -
MRacTHaa BX MHTOXOHAPHANIAPAA YNAPHRHT TapkUOHNarW NnasMoreH
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AHK cM rernanga xam Peniukauqd, TPAaHCKPHIIUMA Ba OKCHII CHHTes;
wapaganapu GYIHG TYpHIIIHCH HCOOTHAH N,

L{uronnasmauunr mrasmored JIHK cu skolinawran  opraunouy
NapHHHT COHW K¥n O¥namw, nekHH Gy KYpcaTKHu JOMMUR G¥nmaj;
ynapHuHr OYIMHHO k¥mafiwuiapy B3 MabayM KHCMHHEHC HOGy,
Oynumnapy  HaTHkacKAd  OpraHOWIAp COHH  ¥3rapHG  Typagy
Anponuur xpomocoma JTHK cH kolinawran xpoMocoMarap cow;
Aoumuit, TypryH O¥mapu. LLynsur yuyH XaM XpoMOCOMA T€HAaPHHUK
| WpCHANARMIOMAA MyaHsH  KOHYHUSTIAp  Ky3aTunaZd. Tlnasmg

| FERNapHHHr ApCHANaHWWARR 3Ca TYPFYH KOHYHMATIAD Hamod
Gynmaian.

AKCApUAT OPraHHAMIApZa KHHCHA kapafH HATHXACHAA XOCH;
GYnaguraH 3uroTara UMTONNA3MA (AKaT OHANMK XHHCUH Xyxaitpact
opkand yrradawrd  cababnd  uMTOmmasMaTuUK  upcdiifamum oy
OpraHN3Mi OpKATH aMalTa oWHPHITANH.

Makat Habsu oprafdu3Miap (Macanan, €poHTYT YCUMIHIY) narum;
IUrOTara UMTONNAa3Ma KaMpoK G¥ca Xam OTanMK XUHCHE xyxaiipach
OpkRanu Yruwndrn xkysataarad. Byusgali xonaraa uUHTOmmazMaris
HPCHANAHRW XaM OHA, XaM 0Ta {KMCMaH) OPraHu3MIapH OPKany aManr:
OIUHPUNAH.

SApo Ba UHTOTNA3MA TeHNapH DaoTHATHHY KHECHH TAOKHK KHIKU
HaTH®acKia KyHuaarnnap aHuKnangu:

e opraHnsmMnap Genrd Ba XYCYCHUATHaPHHHHT HPCHATH, ppchilna

; HHIIKHH TaBMHH 3TYBYH AKCApHAT TCHIap sApona, AHHKPOFH
XpoMmocomanapaad koinawran, LIyHMHT  YYyR  XaM  xpoMocom:
FEHNADUHHHI  CTPYKTYpach Ba  (PYHKUMACHHH  TAIKMK  KHJHL
PEFCTHREHWHC I My T8 BaIHQATapiIae Xncoarans s,

¢ OpraHy3MIap Xy;kakpaCHHHHE URTONNAIMACHAA BA YHunr alipHN
OpraHouaNapuaa ¥am OpraHuiM FeHiIapuHMAr AP KHCMH Kolinamrad
Ynap KkucMay aeTonom QaonuaT k¥pcaragmunap. JIEKHH ymapHUHI
akcapHATHIarH QaonnusT XpoOMOCOMa TEeHNapH TOMOHWAaH, XaTTOKH,
Gabzn Genarufiap XaMm [MRa3MOreHIap XaM XpoMOCOMa reHnapk
TOMOHHAZH foltkapunaaM;

e geflunru Hunanapaa UnTonAa3IMATHE UPCHATHH TaAKWK KHARLIFE
IbTHOOP IOKOpH Aapaxafa KyuaiaWw, YyHKH nnasMoreHNap cTpykry:

pacH Ba (PYHKUUACHHH YPraHuIl COXACHOATH BPUILIHArAH KyHHAATY
IOTYKIAP, APATHNCaH MeTOQNAp TeHeTHKAHHHE 3HF MYXMM {ypanmdlll
napupaH Gupu 6ynraH MONEKYIdp TeHEeTHKa, TeHeTHK WHXeHepHA B
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GrOTEXHOTOTHARH PUBOXIAHTHPRID YUyH 3apyp OYnran sur Myxmum
oMuyTapaaH GupHra aiinauam;

o NATONNAIMAAE MNA3MUAA, 3MHCOMA, SHTOCHMOHOHT MIa3MOTeH-
apHUHE OHHIRLIL;

e MIASMUAANAPHAHT XPOMOCOMAHMHI aiipum rednapubd  yaura
GHP“KTHP"G’ YHH TAHMAHraH PEUWTIHEHT XYxailipa reHoMATa §TKasnmy
MymicHH FKAHTHIHHAHT OUHTIHLIEH;

e URTOMNA3MATHK HPCUAT KOHYHNapW METORMapuHH MONeKynsip
reHeTHK TAIKHKOTIApaa KJnau NreHeTUK HHKEHEPUAHITHT camMapasop-

JUFAHH OWHPHIIAA GexHéc axaMHUATra Jra. "
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IX 606. UPCHATHUHT MOJAWH ACOCH ~ HYKJIEUH
KHCIOTAJAPHHHUHI CTPYKTYPACH BA @YHKHHACH
! Monekynip FeHETHKA OpraHU3MIap HPCHATH, HPCHRRAHMIUY By
¥3rapyBYdHAHCHHHHT MOJIMA 2COCH OYIMUW MYKIIZHH KUcaoTanapu
(JHK sa PHK) Ba okcun kabu GHOROMHMCPAApHHHT CTDYKTYpacu,
DYHKUMACH XamBa CHOCHHTEIMHHHI MOMEKYRAP acoCRapHHM Tankux
Kunagy. ONUAral Danuanapra, aHUKNanTad KOHYRUATHApra acocnaHug
Hpenht axOopot Gupnury G¥aMu redaapHurr OHOKHMEBHIR TY3WTHLIN,
yHruMAcH, yrap GAONRATHHUHT PeryIAuMACH XamMaa GHOCHHTEINUnUY
MOJIEKYTIAP ACOCIAApH XaKuja TanIMMOT spaTaid. byHaad Tallkapu
MONEKYNAP TEHETUKA OPraHU3M reuaaps Hrruuiucy CYRMULLE rexeTux
ax0OpOTHUHT  KeNTYCH  asnoftapra Oepuiaplly  ba  peamHsauuds
KASIMHUINN RaBOMMIA CORUP OYRYBUU MONEKYASP-reHeTUX Mapa¥unap
KOHYHHATapHu¥ kad arazu. Monekynsp reHeTHka yuly KOHYHIapra
acocnanil FEeHeTHK WHXEHEpUR Ba OCHOTEXKHWOROMMAHNNT  hazapali
acocnapuyi  nimmab uMkagH, caMapani MeETOLTAPHHW ApaTafu Ba
amanuérra TaTORK Wwnany. MonexynRap reneTka yMmymuil TSHETHKa Ba
Monekynap OHOMOrus Herusuaa Tawkad TongH. Y Y3IHHHHC TajKH-
KOTnapHxa CeHeTHKa, DuoknMe, DnoduzHka, MATEMATHKA Ba KHOepHe-
THKa GaHnapu MeToANapNra TasHAIN.

Federuxa Tapixuaa i 953 iinn Suonor Jix. Yorcou, dmzu O Kpuk
ToMoHKIaH JIHK molekynacy cTpyKTYpacHHHHI aHHKNAHTaH BA YHHHT
MOJIENM APATUNTaH FNI MONEKYNSP MEHETHKA PAHHHUHT §apio ATHNTaH
cadac xucobrnaHanu,

I. Hyknenn kuciotanap PyRKURACHRHNT Ka i ITHAMIUH
1. 1. AHK Monekynrach ¢YHRIHACHHHHT KA YTHIAHLIH

Hyxknenn xucnoramapu (HK) wseiuapusnuk omum O.Muwmep
TOMOHUIAH 1869 Hunga xawd atunran >pu. Jlekun Gy katuduerRUAT
AXAMHATA Y30K BAaKT TYUyHWIMaau, etapmn Gaxonanmanu. dakat XX
acpHuHr CHpUHYH spMuaaH GownmaG RyHE Ouonornaps opraHH3M
OENFRIANUHVHT upcKknawwimupy xammat wumbeuit moama TabMaH
3TaqM NeraH MacanaHu aTpodmaia MyXokama Kuna Gomramunap. 1924
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aunga wemnc Ouonorn P.dembren Mumep wamd 2TraH HyKneH
KHCAOTANApH  XpOMOCOMAanapaa woltnawranmuruiy  avunagu. iy
paKTrala KNaccuK reHeTHKa COXacHaarn T MeHaene (1865), T.Moprau
(1911) B2 YBAPHHHT MIlOUIADU aManra OWMPraH  TaAKuKOTAZD
paTioKacuaa HPCHAT GHPAMTH TEHNAP 2KAHTUTH Ba Yrap XpOMOCOMada
OHNAWrAHTHIK XaKHAArW TabiuMOT ApaTHATaH AW, KeluHuanuk
xyxaipa SApock JAHK Ba okcunnapnas  tawkwl  TORFAHIATHA
anuknaugy.  bald  otunran  panurnapra  Guwoar HAHK, reanap
XpoMOCcoMana woftnawran. Jlekwn Oy panunnapra acocraxu®d Ywa
paspAa TeH Tyuywdacy Gunan JIHK monekynacu ppacuna GOFTHKIUK
Bopruri JHK rennapuuur Moaauit acocn sxaHAMrY XakHaa MAHTHKAHA
XyAOcara KEmMHMamu. Hywku JAHK monekynacwHuHe giyHKGHACH,
MpCHATAArM AXaMHATH XallH aHWKMaHMarad >IH. ByRzaw Talkapy
xpomocoMa Tapkubuaa JIHK nan tawkapn meapnuk 60% Mukzopna
OKCHN  MOAJANapH  MYKaMManpoK  TAaAKHK  KWIIMHIEH,  ynap
nonudYHKUAOHAT MORAANAP SKAKTHIA aHnkianran 344, LLynunr yuyn
xan JacTnal NpCHAT MOJR2CH OKCIIT MOJTEKYTANApHAAH TaWKWI TONTaH
aeraH rupotesa Takaud stungn. Pyc onumn H.K.Konenor 1935 itwnu
yauHnHr «Mpcuit Mopexkynanap» N€TaH acapuaa HPCHATHHHT MOJRMH
4COCH OKCHII MONEKYNANnapw JEraH raaoTe3aHn Mykamman GaéH ITam.
@anga vinnanrad Gofl SHTK HDAnuMRnap Tancupuga Oy rUNoTe3anmnur
YpHHra WpCRATHHHT KkuMEBHR acocn JHK monmexynamapn 2KanRury
Xakyaard ruanoTe3a waxknnada Gomnaad. JHK  MonekynacHHuHr
CTPYKTYPacH, QYHKUHACH Ba HPCHATHMHI MOJEKYMAP acoCikapH
chdatugara pom kyn Aunnapnaw weitun, XX acpnuur Ypranapura
Kenub Kawd >THAAH. JugH Onz2 Oy OyIOK KalIQHETHHET OUMIMWHEH
TABMWUH 3TraH WiIMHE  TagkKUKOTHAPHWHC acocHinapd, Kymmanan,
ﬁalcrepuxnap.aam TpaHC(OpPMALNA, TPaHCAYKLUMA XOAWCATADHHRAC
QUIIMIUKW  XaMAaa eupycnapaa onub Oopunran Gan3d  TaskprOanap
HaTHkacH Gunan TaHHmaMys.

Tpauchopmaunn xoaucacHHRNT kawg yvuanmu. Tpancdop-
Malha ne6 TawKapuaan xyxaifpa wudra kupurunrad — Gerona JHK
MONEKynacH TasCHpHAa OpraHasMiap GenrM Ba XYCYCHRTIAPHHHHT
Kpcuit Yarapuinra aiitanagn. Tpancopmauus xoancacH 1928 hunna
WHUH3 onumu Fpuddur Tomonuwaan xawmd stumran. V ysuuuur Gy
“OXazari TaxpuGacu ydyH GHOMOMMK OGLexT cH(ATHAA MHEBMOKOK
m';;‘;i“"c“ {Diplococcus preumoniod) HUET UKKHTA 33P0 KeCKUH DapK

H  mITaMMiapusain KalyR  KMiauw. YIapAunr  OHpHHYHCH
~WTaMMy BHPYNEHT tuTamMM XucoOmaHagd. YyHkH y oaamnapiha ofHp
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YnKa wWamonnatd (NHEBMOHMS) Kacatuud TYFRMPaaW. YhapHun,
ukkHHuucH R-wtamm pefunnd, y aBupyneHT XucoOnaHamw. Yyuky
ynap NHEBMOHHA KacalWHW KeNTHpMaliaunap.

TIHeBMOKOKKHHHT S- Ba R-wrammnzpuau Gup-Gupuzad Tawky
KYPHHHIIMAAH XAM QXpaTHll MYMKHH. Bupynent S-itaMmra Mancyg
NHEBMOKOKKNIAP XyXKalipa XOOWFM KanmcyJa—KaiHH WHANWME MOnng
GunaH KomnaHraw, ApupyneHT R-witamm OGakTepuanapn Xy¥aiipg
koOuru fonka, ragup-Gyaup G¥nnd ynmapsga kancyna 6y¥nMaimgy,
[THEBMOKOKK  LITAMMPAPMHAHD  BHPYNEHTIMIMHH  Ypramuyl  Yuyy
Guonoritk 00BEKT chdaTnia CUYKOHNMapHuUMF OiuTTa MHOpen JIMHHACH
KaOyn xuauuan. Taxpuba TYPTTA BAPHAHTAR PERATALTHPANIIHH YIyy
CUYKOHAAP TYPTTA TeHr rypyxya OYAHKAN (1ioBa — 62-pacm).

TawpuOaHMHT OGHPHHYH BapHAHTHAATH CHYKOHIAap TaHACHTa
BUPYNEHT S- wraMM GakTepusinapd w00opunad. CUIKoHNAp XaMMack
MHEBMORNS Kacanura yanuHud YAu0 keTau.

TaxkpufanuHr WKKHHYY BapHaHTWIArn CHUYKOHRap TaHacwHra
aBHpyneHT R-mramm  QakTepusinapu  w00opuaan,  CHMKOHAAp
KYTANraHHZeK kacai GynManu.

TawpuGannHr yuunuy BapHAHTHAA BHpYNeHT §- WTamm
GakTepHANAPHIa IOKOPH XapopaT Tabcup >THANRG, cffHrpa y cHYKOHRAp
Tanacura wOopunan. CH4KOHNap kacanra uannumagn. JieMak, Oy
Taxpulaga BHpYAeHT §- wTaMM OakTepuaRap OKOpH Xapopar
Tabcupuaa §aub kerrannap.

TaxkprOAHWHT TYPTHHYN BAPHZHTHAA CHYKOHIIAP TaHaculd THPUK
a_upynedT R- wraMMm GakrTepHanap OunaH YNHK BHPYNEHT S- HITaMM
GakTepuAanap apanawimacu 0OOpHNAM. By TaxkpubanuHr wHATHKACH
XaitpoH Konapnuk japakana Oowkaua ©6ynu6 umkad, TampHOanary
XAMMa CHUKOHJIAP MHesMOHHA OUNaH KacannakuG Yand ketam (#1083 —
62-pacm). By MeTomuKk kuXATIAH FOKOPH Aapa¥ana aMaira ouHpHarad
Taxpubanap HaTHKACHHW Taxnun 5TH0 IpuddHT wyHzalt Xyjaocara
KeNOu: ¥AHK BHDYNCHT HITAMM TaHacHiarw Kavjaiiaup moaia THP“f
ABHPYNEHT WTaMM  GakTepHf TaHacura Kupub, ysuur Hpepd
aBUPYNEHTNMK  XYCYCWATHHU  y3raptupnb yHpa  upyfeHTIHK
XYCYCMATUHUHT naftao Gfnuummra onud xengn. Nesernkana Oy KapacH
TpachopMauus ged arana Gownanmn. Mpewit Genrueu §3rapTaprad
MOZAAHK 3Ca TpaHchopMauHa ITYBUM MoJIa Aeb topuThna SotlaaHat.
By MOAAGHMHT KMMEBMM TY3HTMIIH Ba XOccanapi KaWuai IkaHIurd
aWya Hnnaprava awuxnanmail Kenunan, JlekHH YHH WwapTnu papHiiad
TpudiuT MoZAAcH Ke6 xam atanau. Paxat 16 iunaan cyur 1944 Huard
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anG, WATIH3  OJMMNapH Q. Jiteepen, C.Mak-Jleon, M.Makkaprit
gunant By cupim xucoGanran MOJRA Ae20KCHPHOOHYKNEHH KHCIOTACH
HKAHJTHIHHA AHUKTALH,
HWiyngalt um, MUKpoopranusmiapia xawd ITHIraH Tpawc-
pMaLVA XOmHMcach JHKunur upcnit axGopor manSant DKaHAWTIWHK
HCOOTIOBME Januniapaan Supit oymau.

TpaHCIYKUHS XOARCACHHHHI Kawd >Thamun. Tparcaykuus
1e8 TeRETHK MATEPHATHHHT Gup GakTepus xywalipacH1aH HKKWHIMCKHrA
GakTepuodaraap OPKATH YTkasunuwura aitunnG, Gywna Gaktepuan
rennap OakrepHoalHHHD AHK cura xyaitpa nnzucy Agspuaa Kyuwné
oNUHAMA Ba KeluHTH HHEKUHA JaBpUEA AHCH Kywnd OnwHTaH
GaxTepuan Ten Gowka OakTepusra yTrazunaau, BesociTa TpaHcayKUMs
XaKHaa MykamMman MablymoT OepHIIAaH ONIMH BHPYCH2p Ba GakTe-
prodarnap xaétn Oupad tamHmzadmuk. JHK MoRfacHHHHI TeHeTHkK
axamiaTH COPRUTHHH Y3un-kecHN ucOOT ITHIWIAA DaKTepUANADHHHT
mapasuTt  OYAMHuL  BHpyCnap - Gaxkrepuodarnap k¥nafnuraen
TeKWHPHG Ypranuul HATHHNACH KATT2 aXaMHATTa sra 6¥aau. AMepHKa
onusnapt A.Xepwy Ba M.Mefianapunnur 1952 fiunaa aManra ownpran
7aaKMKoTH, aHHHKCA, KaTTa axaMmusaT Kach 5TAM.  YIapHuHr
TakpROANapH WATWKACKHHHT KYPCaTUIINYR, BUpYcRap GakTepusnapra
XyRYM Kanranga Bupyc TapkuOwgary OKCHNT GakTepHA TaluKapuCHIA
konnd, yruHr wuura dakar pupyc JIHK cu xupHDIIHI® avukmasau
(unoBa — 63.1,2 sa 64-pacmjtap). BakTepus n4ura xupu® wofinamrax
BUpyc JIHKcH YamHWHr onataard ¢yHkuuacwnn Gaxapa Gournadaw.
Bupye JHK monexyaacH MYCTAKHIT pPENIMKALHSAAHWI  OPKalH
K¥naitu®, yuuur conn 100-300 ra eragn. Lynnur Gunan Gupra xap
Kaficn JHK BHpycra XocC OKCHN CHHTE3 KUNUO Y3ura OMpHKTHpazM.
Oxubatna Gaxrepua Xykadpac TapKHOHil KHCMHHHHI eMHpUIHLIN
xucobngan 100-300 sHru Bitpyc TaHawanapu Xocuia Dymamn (64-pacm).
Yaap Gaxrepus xyxaltpacu xoburmeu Epub wuiagH. Viap Gowka
Gaxtepusra xywyM &kunuG kupran GoumnaHewu BMpYCHuHr Oapua
XYCycnsaTnapuun yauda MysaccaMmaamuprad Gynann. FOkopuaa Gadu
IUATaH Brpycnap XaéTHHM ake STTHPFaH kapadH XammacH 6Y¥muG
1045 pakuxa wawna coaup G¥magd. By Takpuba BUPYCNAPHHHT

alinmy, Genrn pa XYCYCHATIAPHHHHT KENCYCH apfRoditapra MPCHii-
TQHM Wk TanMuy aTyBun moauitii acoc JTHK mosnekynach 3xkadmuraHu
00T sran. 1952 Hunuuer ysupa xJlomepbepr sa H.llnwaep
Mo“e‘fyﬂilp TeHeTUKAHWHT TTaif 0 OynumHga KkaTra axaMHATra sra
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VYNTAHR TAAKWKOTHA amaiita DIDWPWD TPRHCAYKUMA XDIMCacWHM kap
3TAMNIAD.

TpancAyKUHA XOAHCACH KyHUZaru Maxcyc TaxpuOaun ama
olpul HatTWxacuaa kaurd stunan (65-pacm). Vrap taxpnba yy
CHukonrapia THO KacafHHHHT maiino OYNHIIMHM TaLMHH FTYE
Salmonella typhimuriumi GakTepHACHHHHT Xap XWA XYCYCHATra -
6yaran VKKHTa WTAMMUHK OJAH. YNapHAHT OHTTAcH 22A wiTamm |
aranud y cHuUKoMmapia THQ kacanuHM naigce kunau. 22A wra
TPHNTO(GAH AMHHOKHCIOTACHHY CHHTES KHIHHHIUWHM TYXTATaTHTaHN |
MyTauuAcHra sra 6¥nu6 yun T Genrucy Ounan ndonanananu. [yn,
yuyn Oy wtamm OakTepuanap TpUnTOQaHHH CHHTE3 KWIA OnMait:
Hikunun mramMM 3ca 2A mramqH ge6 HoMnaurad O¥nud y mazg
aMHHOKHCITOTAHH CHHTE3 KHNa ONa IMraH xycycuatra sra. By Genruwme
read T  Xxonatuza Hgozasranan. Hemax, GakTepuauuur Oy ue
WTaMMH TeKWdpunagrran GenrunapuHUHr reHnapd Oyiduua Yas
KECKMH (PAPK KMATaM.

64-pacm. T2 Gakrepuodarnuunr ZHK opkanu kynaiiumw cxeMach.
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i5-pacm. Salmonella typhimurium Gaxrepiscuia TpaHcOYKHKS
XOAHCACHHH K¥PCaryBuH Taxpuba cxemacH.
« DakTepHs WTamMMAapK TpunTodaHHK clHHTel Kua onmaitan (T),
2A - TpuntodanHu cHHTeznoBaH (T7) TamM.

Tawpuba yuayn onunran 6y ukku wramm U-CHMOH 1iMa HaHLra
AIUTRPHNTan. YNAPHUHI apanaluHd KEeTMACTWIHAH TahMHHIALI
U- cumod uanw Gaktepua Xyxaitpanapn ¥ra onmaliauran matiza
Kvanapu OYnraH (unsTproByd THeuK OmmaH ukkura GFmuHran.
T ¥Ar Tomounra 2A (T) witamM OakTepuaNapH, Manm TOMOHWUTA
2A(T") wramMm Gaktepuanapy xoiinaurrapunran. TaxpuGa yuyn
HTTa GHonornk ofLexT ~ wy Gakrepuanap BUpycy — Baktepuodar
"3, YHW uaeRHEr YHr KucMHaa xoitnauran 2A (T') wramm
‘PHENap opacura apanamruput roGopsmau. UlyHu Tabkuanaum
%HL‘;‘% HIAMMINErR MKKH [OTaMM OakTepuAnapHd aXpaTMd Typra
mm“l:lr;emnmapu KyJa xHyMk O¥nn® y opkand MAHIWHUHE HKKR
AKTepmn KOHMAITMPHArad HKKHTA Xap XHJT WTamMmra  MaHcyG

1ap Sup-Gupn TomoH ¥1a onmac 3au. Taxpubana Guonornk

Kepa
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obvexT cnatnia MINTHPOK STARTraH BUpYCnap dca OakTepuanapra I’
HUCOATOH JKYHa KHUYUK OYNraunurd yuyn GuwieTp TEWHKIapigay
Gemanon ¥tub TypuwmapH mymiud oaH. TakpuGa HaThxacy:
Kyfingard Hamunnap omuHAH. Bupycnapsit GakTepuaHWHT 2A(T
WTAMMK KOHNAWTUPHAraH KMIHLIHAAT YHC TOMOHUEA KVHHG 106
punay. Bupycnap nappos Gaktepusnapra XyxyM Kuna Goumanuna
YnapHHHC TaHanapugard OKCHA GakTepust XyxalpacHHWHC vaurg
pucuaa Konanpunns, JHK monekynamapu sca Gaktepus HuMTa KUp}
omud Te3 kynais Oownarad. Oxubaraa GakTepua XyxkakpacH wwy;
BUPYCHHHI K¥T conpary sHCH aenoanaps maiao GynaraH. Ynap tym
puBoxaannd 6ynrau Gaxtepua xyxalipacuun épub unkub, ummy wyy
Tapkanta Sownaran, YnapHuHT Gup KMCME UIBTP TEWHKTAPY opKas
AIHWHAAT  22A(T") wraMM DakTepusniapi KoWDaliraH WKKUA«
KRcMura Y10 ymapra xyxyM kMO, Xyxaitpanapuaa k¥nas Sownara
by epma xam supycmap HHK napw 6axtepusnapra kupnl xym;
Gomnaras. Oxubaraa Gaxtepusuwar 22A(T7) wramm Xyxaftpanapu;
XaM BHPYCHMHI K¥I COHAArd SHCM aBnoAsapH maigo Gynra;
WauwHuHr van ToMoHnAa xofnawrad 22A(T7) wramM Gakrepu:
napuuudr  Gavaunapraa 2A(T') wraMM GakTepUANAPHIarMHA Xc
6ynran xycycuatnap naitao 6ynran, Ynap xam xyaau 2A(T") wram
Gakrepranapy kabu Tpunrodad aMHHOKHCIOTACHHH CHHTE3INAWI Xam]
TapkuOuaa TpunTodan OFnMaraH cenmekTHBE 03MKada XaM ¥cagura
xycycHsTara sra Oynau. By raiipet Tabumii  kYpunrag XomMcaHHE
caGabu kyituaaruua, Bupyc JHK cn 2A(T") wramm GakTepusicd wumz
pedyna¥Kalis opkand Kynmaiwu skapaguuaa  Oaktepus JH
MONEKYJACHHUHT afipuM KucMiaapuri 2A(T") remunn yaura Kywub
TyTAWTHPUG onanu. Bupycnap Gunbtp opkank YT HkkuHuk 2ZA(T
iuTaMM OaxTepusnapu TaHachra KWpMG kynmas Gowmrmarawja yHuH
JIHKcura 2A(T") wramMmaan onub yrran T' reunnn YTrasagw. ByuuE
natakacupa 22A(T) wramm Gaxrtepusnapura 2A(T') ITaMMHKE
reHnapu yragu Ba Mpcuitnanany. Oxknbatna 22A(T ) DaxTepuanepn Xa
2A(T") Gaxrepuanapu kalu TpunTodas MOAAACHHM CHITEINal oMl
xycycustura sra 6ynmd. LIyMMHr yuyH XaM ynap TapkHOHI
TpunToay G¥IMaran cenekTHB MyXHTIa XaM Youd kynas onau.
Mukpoopranusmiap Ba Bupycnap ycTHaa onuG  Gopuard
okopia GaéH 3STHAraH MRMUHA TAQKMKOT HIINAPR HATHKACHS
NE30KCHPHOOHYKEUH KHCIOTACH OPTaHM3MIap HPCHSTHHHAT MOIAY
acoCd SKaHHTHRM B3 YHWH oprasusMmap Oearw pa XycycuaTli
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pUHIHT KeArycH Apiofnapra YThawll YRXDUACWAN Oakapwilnmry

1.2. Hpcnii axboporra sra PHK Morexynanapaauur
Kamd THIIHMM

MUKpPOOpPraiaMnap Ba BuWpychap ycTHaa onu®G Gopunrzd taj-
XKMKOT/IAp HaTHXacwAa Gak3n BMpyC WTaMMIapHaa upesit axGopor
manGan Basugacury PHK monexymacu Gaxapulrd MyMxWH SKaHIRrH
nchoT ITHIARR. Duan Oy coXana amanra OWRPUNITrad CaMapaiu Taxphbda
gaTwxkacy Ounan Tarumamus. Taxpuba Nicotiagna Typkymura XHpyBYH
ygumnﬂknap)la, MacalladH, TaMaknRa TapasHTIHK KAINYBUN TaMakH
mozankacH Bupycu (TMB) yctiaa onub Sopunam. TMB Ttanacu
cnupancamon Ypartradn PHK nau ubopar 6ymnG, ywmur arpoduru
OKCHNAH TAtKKU Tonran koGuk ¥pad Typanu (66-pacm, A).

TMB Tamaxi Gaprira Tywsray, yHWHT Xyxa¥panapura pupyc PHK
cu KHPaIH, OKCHT KOGUFY 3ca XyxkaHpa Tawlkapucnaa KomuG xetagn.
Xy=xailpara kupraw supyc PHK cu aeTopenpozyxunsa ma GUOCHHTES
opkanin  Y3MHMHC  TafuaTHFA MOC  OKCHANAP CHATES  KHnamd.
Xywahipanard BupycHUHr ananrod PHK cn my oxeun Gunaw ypamu6, y
ana WHbexnua — Tamakn Mo3avKacH KAacanWHH Tyraupa Dotmnaimw.
PHKcn3 oxcumusstit $3usanruHa ubopat TMB Y3ununr wHdekuHA
{xacan naldao KHIRLU) XYCYCHATHHN AYKoTanu (66-pacm, B).

B r
+ gﬁ'
t

|

66"'“‘."- Tamakn Mosanka supycuga (TMB) PHKnHuT npcuii axGopoT
T pomH.
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TypraH OKcHN KoOurH (kontpoi). b — TMB uubr PHK cu axkpatus
ONUHTAH OKCHI KoBnrH. B —TMB HHHI OKCHWI KOOHFUAAH HKPATAS
onunras co PHK monexynacu. I' — TMB uunnr cop PHK Monekynaey
fHa KaiiTa YHuHr okcui Gunad Ypal GupnatuTHpnAran wakiy,

TMB Huur oxcun xoburugan axpa™ad onuHrad  cod Py
WHOEKIHA XYCYCHATHHY caknal xkonaau (66-pacm, B). TMB Hunr o
PHKcu yHudr okcun koGuru 6unan sHa Kalita ¥pa® OrpuxTHpung
3KCNepHMERTaN onunran ywdy supyc GopMach KOHTPON BApHAHTAg)
TMB waOu wnexuus XycycHATHHH aiiHad caxnald koxanH (66-pacm, T
Kenrupunraw pamummap TMB Bupychza upcuft Moxga Baznudacu:
PHK monekynanapu 6axapumnurd Ba 6y PHK yby Bupyc wrammy
XOC OKCHITHHUIHHA CHHTE3 KHAWIMMWHH TABMHH 3THIINHIH K}"pcaTmmu.

XaliBoHNap Ba 0AaM XyXaipanapHaa napasuTiuk KANTYBYH BHD
urramMmnapn opacipa xam JHK smac, Ganku PHKra sra 6ynrannay
anuknadrad. LHynan kyMnacura DONMOMUENMT, 3HLEDATNT Kal
KAaCALIMKIAPHH TNalao KWiyB4dd BHpychnap xupagi. Monekyms
FEHETHKA COXACAIaru TaaKuKoThap Kynad oOwekT O¥amum Muxp
OPraH{3MNap Ba BHPYCHAPHM TAAKMK KHIMID HATHAACHAZ MpCE
axBOpOTHHHT Moaguii acocy pyHrunscHHn JHK Monexynacu pa dag;
Gav3n supycnapRaruna PHK monexynacH GaxapHirgHi ucGoTnos:
KaTOp Aamuuiap TYNAaHIH, YIApHHHT acocuitnapu xKyfumarnnapia.
udopar:

1) Bakrepuanapra T2 Baxrepuodary XyxXyM KharaHna ynapuuir
Xyxafipanapn ¥unra ¢axkar dpareasr JHKcH knpagn, okcun KHemaapd
Jca TawxapHza xenaau. Baktepus xymaipacuaa dar JHKen Yaniuur
KO MOHAHX OKCHUITHU CHHTE3 KMAWG, y OGunaw Oupukus sta yua
Xycycharra sra Oymran GawrepHodar XonaThra Kenuiy i¥nu GITRRL
KYmaff HUITHTH aHHKITAHIH,

2) Baktepusnapaa TpaHchOPMALHA XOAKCACHHAHT Kalld) STRNHUIH
GakTepus Xyxkalipanapura xuputunrad Gerona JIHK yhuur aiipuM
HPCHIT CeNTHNAPHHE F3rapTHPHILM MYMKIH SKaHaurd HeDoTnauay.

3) Bakrepwsnapaa TPaHCAYKUMS XOQHCACHHHHI Kawd FTHIH WK

GaxtepHodarnap  €paaMHma  GakTepus  WITAMMIApHZaH f‘“*’:
(toHop)iuur  [IHKcuunur aipM  KACMWA — TeHapHH HKK“S;
L{!! .

(PeUHITHERT)CHIa YTIASHUI TPAHCTEHO3 MYMKHH 3KaHTHIY Kypeart ac
4) Bansy Bupycnapaa wpcHi axGopot ManGaun 6yanG JIHK M-
fanku PHK XxuaMar kunuwanry weGoThanan.
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5} Amepukannk Suokumérap onum D.Maprapd 1950 #Hunna
{HT TAOKMKOTHapH HaTtHxacuaa JHK monexkynacu tapknGuRaru
HH(A) HYKIEOTHIAMHIHT MONE MHAKAOpH THMHUH (T)HUKHTA, TYaHUH
HHT MOTBE  MHKZOPH NHTO3HHHHKHYR (C) TeHr SKaHIHTHHK
nanh. Maskyp KowyHust Yapradd xommacu xe6 ropurunanu. By
pusr Oapua opraguamnap JOHKcu crpykTypacra TerHmnu
purn ncdornanaw. Hapradd xompacu Kyiiuparn gopmyna Sunad

ananag: A=T &xku -;=l, C=G #&xu g=l, YMYMITAITHPHIITAH
a4 ?:—gﬁl Tapsisia. Maprapd wonpacara OwHoaH TYpAM
SHOMMK  TYPYXra MaHcy(  opraHu3MIiap  HYRAeoTHANap
ATHHHHT ;—:c}; Xonatpaarm  k¥pcatknun  S¥lindaruHa  $aapo

naHagunap.

6} JIHK MOneKyNacHHHHF CTpyKTypaci Ba GYHKUHACHHU TadkKWK

I COXACHAATH TAAKHKOTIAPHHHr pHeoxNaHumHra JLTTeAuHrHAAT

THH TAAKWK KRITHI skapafumaa waknmadran Kylingarn ¢uxpnapu
KaTTa axaMuaTra 5ra OVnau:

a) OKCHN GHONDIHMED MONEKYNACHHRHT HKKHIAMYH CTPYKTYpacH
COHPAACHMOH XONaTra 3ra;

0) Ouomormk OYnHRAS k¥naliviy komnneMmentap OGuHOMONM-
MEpRapHIHT XaM/IAHTAH TALCHPH OPKANH aManra olWaiw;

B} OHOnOmMMepnap CTPYKTYpacuHH TYNHK aHMKIalWl YYyH
YRapHUHT MONIEKYNAP MOXENHHU APATHLI KEpaK. '

Mywunr yuyn xam JJHK MontekynacH Monekynsp MOAETHHHHT
myannudnapunasn oupy  Ix.Yorcon Hoben MykodoTHHH TaKIWM
KHRHID MAPOCHMHIArH Y3IHHHHT Mabpy3acHA2 WYyHZal Jeran 3au:
«OKcwmuHr o (anbgha) CRUPAnA CTPYKTYPacHHM GHWKAAW COXACHAArH
ATomur  TapkukoTnaprHHET  2XORHG Hatixkanapy  JIHK  aunr
TYSHTHWRAN  TaaKHK KUTHWHRHC  caMapand  OYnHImura oYy
TYFAMPAUY,
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X 606. UPCHAT BA HPCHIVIARHINIHUHT MOJEKYIsp
TEHETHK ACOCJIAPH

Opranv3MnapiarH HPCHAT Ba WPCHHNAHWWL Mypakkal® Mmoge.
- KyJAp-TeHETHK Kapa€Hnap MakMyacH OpKanu amanra OWwMpunany.
Ynapuu ¢yHkuusiapura OuHoaw Kyiimgarn Cockwwiapra  6§mapg
MYMKHUH.

1) Ten, renernk axGopor Ba yuuHr JIHK Monexynacuna xofipa.
HULIH,

2) I'enetx  ax0OOpOTHMHI  KeNrycw  asnoanapra  Sepruuim.
JHKHBAT penmnkaunac ea cerperaunacu.

3) TeHeTHk axOCPOTHHHr PERAAHIALNHACH — OKCHAHUHT CHyTes-
maHKUIA. TPaHCKPUNILMA, PEKOTHHLIHS BA TPAHCITALIMSL,

4)  Crpyrrypasuif reHaap QaoRWATHHHHT  GoWwkapuimiuiu
pervasiuscu.

3) TedHorumHddur OGenrkpap QeHOTHNHR TaAPHRACHOA HAMOSH
6y muy,

Ouan 6y Gockmunapaa HAMOEH G¥naguraH MOREKYNAp-TeHeTHK

Xapaéunap 6unat TaHULIAMH3.

1. HYkAenH KHCTOTATAPHHHRT CTPYKTYPABKiH Ba
GYHKIMOHAD XAPAKTEPACTAKACH

DuoxHME KypcijaH MabLAYMKA HYKNERH KHCnoTanapu Y3vHuer
CTPYKTYpacH Ba PyHKUMACUra Kapal MKKuTa rypyxra 6¥nusanu.

1) Jle30KcHpUBOHYKNEHH KMCNOTanapH. YaapHH KHCKapTHpHO
JHK Genrucu 6anan whogananami.

2) PuGoHYKNEMH (McnoTanapn. Ynapuu xuckaptupus PITN
Genrucu Gunan ndonanavaan., PHK acocan y4 xun x¥pruumaa 61,

a) undopmamuon PHK (WPHK) &xn matpuanas (MPHK); 6) TpaHCIK
PHK (TPHK); 8) puocoman PHK (pPHK).

Monexynap rexetwxa janunnapura Gunoan JIHK monekyn
fapya SyKapHOT Ba aKCapMAT NPOKAPHOT Opravp3miapaa ynaapH!
Denry Ba XyCyCMATNADHHWHT KenrycW aBlOnjapra Wpcuidnadaii
DHBOWNaHHIINNKN TabMHMH 3TYSYH TreHeTHxk ax0opor HyKJIeo!
TPHINETRAP-KOAOHNAD koltnawm TapTrbu opxand udoaanat! w
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5"on0ﬂHMeP XHcoOnanaan., Puﬁonyncfenn KUCROTANAPH  KeNrycH
aBOANAPTa WpcHITAHTaH TFeHeTHK axOOPOTHUHr (eHOTHN Tap3uia
HaMOEH GYNHIDWHH  TabMuUH  ITHW  (YHKGmACHHN  Saxapanu.
Hndopmatsion #PHK JTHK wmonexynacuaa xoARnawraw rennap
KOAARHHI KOTIHACHHI - ¥3uzia udonanaw, ynapud prGocomanapra
eTKasnll Ba ywBy ren (reanap) OKCHAHHU OHOCHHTE3 KHIIHMIIMHU
raLMARH  ITHIL dyukuurcuau  Gaxapaad. Tpaucnmopr TPHIC aca
LTONNA3MAJArH_ AMHHOKUCTOTaNapHK pubocoManapra  eTKazwil
cpymcuuﬂcunu Saxapaan., Pubocoman pPHK wHer XaMm  oxcHn
GHOCHHTE3M/A MIITAPOK STALIH XaKHAa Gab3u nanuniaap ONUHraH.,

HIH HYKIEHH KHCIOTAaNapMHHHT CTPYKTypacH Ba QyHKUMIcH
xakijia MyKaMMai MabiIiyMoT Gepamus.

1.1. AHK mMoNeKy acHHUHF CTPYKTYPacH Ba PYRKUHACH

IHK MOnexyNaCHHWHT CTPYKTYPAaCHHH aHUKNAll Ba  YHUHT
MOeKYnAp Moftenuuu 1953 Aunpa  amepuKaaHk SHopor  OnNM
Jix.YoTcoH a HRrm13 guznk onumi @ Kpuknap M. Yunkuuzenr JHK
HHHT DERTIEH CTPYKTYpashWi Taxinun Ranunnapura TaaHuG  kawd
ataunap (wnoBa — 67-pacm). Ynapuunr ywdanacw Xam 19621 Hunna
HoGen mykodoThra casosop Oyanunap. Monexyndp renerHka
ganunnapura Sunoan THK MonexynacuHWHE Ty3unmuiuudu KyAugarnya
TACBUpIALL MYMKHH.

1) JHK MofteKynacu mofuHyKneoTH buononuMep 6¥nué, ynuar
TAPRUSHZA 4 Xl HYKICOTRNAp MARKYA, 201 Kaficn HykneoTz 3 xun
KHMMEBNTi GUPHKMAZAH TAWKHN TOMraH 857 Eak: yrieson-MoOROCaXapH -
neHTosanap KyMIACHTA Kupysuw 1) Jezoxcupudoza; 6) docdop
KHCNIOTAcH; B} 830K ac0C. A30TAH acocnap 4 xun O¥naan, YiapHuur
HKKMTacH nypHH acocnapura kdpagu: aneHHn-A(A), ryauuun-[(G),
KONrak HKKMTacH MUPHMHAMH AcOCNapHRaH XxucobnaHaau: THMHH-T(T),
wirozun-L(C). Tapkndura ymdy a30TNH acockap KHMpraw HyKico-
THARap gy Monda HOMM OunaH aranagv, ZbHH ageHHH HYKNeOTWaM,
TYaHHH HYKNCOTHAM, THMHUH HYKNEOTHAW Ba UHTO3UH RYKICOTHAH
Tapuxacuna woMmnanagy, Kaliz aTHTan vykIeoTHap MyalttH COHIa Ba
‘I‘:zﬂaﬁﬂH TApTHGNA KeTMa-KeT OHp Yu3nK 6yiinal yaapo TyTalus aiipim

HHYKICOTHA 3aHKUPNAPHHN XaCHN KMaaanap (68, 69-pacmnap).
by 33 AHK Morekynacu crnupaschmos YpanraH UKKHTA HOM-
THA 3atKUpHIaH HOopaT SHononuMepaHp.
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3) IOHK garu 6y WKKHTZ TMONHHYKNEOTHR 3aHXHPHIary
nyxaeoTHanap Gup-Bupn Ovnad Bojopon DOFRapm OpPKANH TyTaurury
KOMNOJIEMEHTAp/IHK koWaacura 6WHoaH amanra owaxH. ByHnpa agexuy
nykneotiaH (A) tuMHH HykeoTH (T) OHnan, ryaWuMn HyKNeOTHpy
(T") unte3nn Hykheotnunu (L)} Gnnan Tyrawaan. AHK MonexkynacHuuur
auametpi 20 anrctpem, A Ba T an WykneorMmrap Y3yMmuru 12
aHrcTpeMm Ba HHXoaT I' Ba I{ nu HykneoTHAMApHUKH 3¢2 8 aHrCTpemra
TEHrIMrW  aHuKnapay. [Hemax, A Curat T xam@a b Ganaw |
HYKJTEOTHVIAPHUNT ®amMlaHraH ysyHaurn 20 adarcrpem G¥mHmIAnry
ucGoTnaugw,

68-paem. THK monexynach 6up Gynariuusr &inaran Xongart
CXeMacH.
D - hochar wonpuen, A - agewns, I - ryauus, T — MUY,
I — auTO3wH.

4) THK Monexynacn Tapkuuaarn nesoxcupn6osa sa docdariap
Gup-Grp  GWNak  keTma-ker Tyraumb ainanMa (CrvpancuMot)
HAPBOHTA YXIALI KypHIMAHWHT WKKH TAAHY ycTyHuacuHW Xocif
kunaav. A ea T, T pa L] nm Hykneorugnap y3apo TyTaurud JHK
aliNalMa HAPBOHRUHE IHHANOANAPHHY APATalH.
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5) JHK mofexynacuaarit HKKana CNUPancMMOH NOMHHYKNEoTH|
sanknp  JIHK  MOneKynacMHHHT sTOHa yMymuH Yxd  arpoduna
CcUpasicNMOR alITarnG xolnairad oynanu.

Puionykient kucaoranapn (PHK) crpykrypace JHK nunr
CTpYKTYPacujian KYAiaarn XxycycHaTnapu Ounan ¢apk kiuaamu: 1) PHK
MONCKYIANAPH OHTTA MONMHYKNEOTHI 3aHXUPHAAH nGopar; 2) PHK
wonekynacuza JHK pard  nesokcnpuGosanuur ¥puuaa pubosz
woftnawran 6¥nann; 3) PHK monexynacuaa JIHK monexysacuparu
mmu  (T) ypunaa ypaunn V(U) ypuawran &Gynaan. PHK monexy-
panapurar  (WPHK, 1PHK, Ba pPHK) crpykrypacu Xaknzard
MyKaMMANl MZBIYMOT KCHMHIW Mamiynapja ynapHuer hyHKHUACH
Gunai OOFAUK Xonaa Gepunany.

2. T'en Ba remeruk axfopot

el OpPraHU3IMAAp UPCHATH Ba WPCHANAHAIIHWAHT MONEKYNRpP-
reqeTHK OMpAHCH — MOAAWH acocHHY Tawwunm staad. Tew — JIHK
MOJEKYNacK NOMMHYKNEOTHA 33HXHPHHUHI MabiyM O¥naru Oymub, y
MaLAyM  COHIAr¥, MannyM 71aptubja KeTMa-keT  Wo{inawuraw
HYKICOTHITAPAAH TAKUN ToTran S¥nanu.

Tnrowmpra

NIl

9. .
9-pacwm. JTHK MONEKYNACHIA HYKNEOTHANAPHUKT KOMTIICMERTAP
JornaHHw TapTHON,
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JTHK xa xofinawira rel TapkAGUIard HyKneoTHanap TPUOETNay
Tap3Maa Gynud ynapnn xkoporennap Aed aranaau. JIHK Monexynacy
_ MOJIHHYKITEOTHA 3akKHPHAA KonalIran reHetii axCOPOTHHHT Mabiyy
- BHp KHCMK TPaHCKPHIUMA »XapaéHH HaTHKacHLa CHHTE3NaHraH WPHK

' Molekynacura altnan  kYuupunran  6¥nn0  yHUHT  TapKMOMpgary
TpunyieTIap KoaoMaap Aed topHiHNaaH. Kenrycd asnoara rewertuy
ax6opor HPHK opkanu Gepuaanu Ba y OxcaAN CHHTE3HHH OOWKapany,
Monekynsp reHETHKAHUHT CYHITH JIaNHANGPHHHHT  KYpCaTHIuyg,
 TIPOKApHOT Ba 3YKAPHOT OPraHH3MNAp reHNapH ¥3apo CTPYKTYpaBwi
- TYSHNMUWK XAXATHAAH KeCKHH dapxnanagunap.
' [pokaprot opraHW3Mnapaa reH CTPYKTYpPaBuil sXimT, Gyryy
Oynagu. bynza remnap 3pkuH snaHFro4 Xonataa 6¥nyeunm JTHK
MOJIEKYNaCUHHMHT Y3MyKcHi OYnaruHd  TaWKAn  3Tagd.  YRnapHuwr
reinapuna reHeTuk axOopoT yaiykeHs kopnanran O¥namn. Yraphuy
AXANT rernap el wpntinanu.

DyKapuoT OpraHusM reHNnapH 3ca  adpHM  CTPYKTypaenil
kvcMmnapra OYmuuran O¥nagn. Ynap OVAMHraH reHaap Ieiiwnazwy,
3yKapHaT rewnapu CTPYKTypaBni Ba hyHKIHOHA KMXaTHHAH MKKHTA
rypyxaad HOopaT: a) reHeTHK XoAra »ra OYnran HyKNeoTHAnap
3Kk30HIap Ae6 aranaad; 6) reHeTuk xoara sra §¥nMaraH HyKjieOTHRIAp
HHTpOWJIAp Aciinnaan. 3K30H BAa UKTPOH (DPATMEHTIAPH TEHAA KETMa-
KET MabJIyM TapTHORa Xoitnawran O¥maam. IyxkapHOT TeHTapUHUHT
GYHKUHOHAN XONATra KeNHIIA YYYH yaapHuAr Tapkubuzarn Gapua
UHTPOHNAp KUpKUG onud Tawnanud, Gapua skzomnap 3ca Bup-Gupn
6unad OYnMHran reHda Koltnawrad TapTubRa ynaHuO #XJIWT reH
xomatura kentupunagw. [lpe-PHK rtapxkuGpparu  uHTPOHNApHWHP
KHpxuO 0Nt TAWTAHUIIMHEY enjalicunr ned somnanann. wPHK #anr
TYNAKCHIH €THWHLIHHN TABMUH 3TYBYM MOMNEKYNAp TeHeTHK KapatH
NPONECCHHT 1efHNA0N.

[TpOKapHOT Ba 3YKAPHOT OpPraHW3M TeHAApHHHHT HPCHAT B
MPCHINAHWUINHK  HA30paT KANHWOArd  QyHKuHsnapy  Xakpaari
MabIyMOT KelfHIH MaB3ynapia Gepusiagu.

OprakuaMnap reROTHNMKA TAUIKUI 3TraH redjap (GyHKUMACHT3
Kapab kyitugaru xunnapra GynuHazu:

1. Crpykrypasuit rennap. YIapHHHr cTPYKTYpacHza epMeHTaTHB
Bd CTPYKTYPaBMH OKCHIIAP TY3WNMIUIH XAKHAACH HDPCHIS axbopoT
KOANAHCaH 6¥maju,

2. Tpadenoptr PHK HEBEC cUHTesnaHrmmHg TabMHM 2TYB'IH upcudt
ElXﬁOpDT KOOamaHraH reHnap.
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axbopoT KOJJIAHI 8K | Snutap.
4, Perynatop TeHnap: TeH-DerynsTop, NpoMOTOp, reH-oneparop.

ynap CTPYKTYpaBnii rennap daonuaTuun GOWKAPHIL GYHKURACHHY
GaxapaH. (Yuy reHaapHuHT ¢GyHKUHMACH Ba ¥3apo Myrocalatu
xaKiIard MyKaMMan MablyMoT KeluHrH MaB3yRapaa Oepuiamn).

JHK monexynacuna sofifawmran Gapua rokopuaa cauab yrunrax
rennap CTPYKTYPACHHRHI YMYMIRUITHPUITAH HuruamucH
opraHi3MIapHHHT TEHETHK axOOPOTHHH T4WKKA 3TaaH. Yap opraHuaM
Genr®t Ba XYCYCHATIAPHHUHT TeHETHK HA30paTH, UPCHANAHUIMHY
Genrunaitau. IYKAPHOT OPraHW3Miapna reHIapHaur AKCAPUAT KHCMH
(90% ra AKWH) XPOMOCOManapha sxoHfnamran. Ynap OpPraHHZIMHHHC
reHOTHNIHHKE TAWIKHA 3Tand. Tannoua COHZATH XPOMOCOMANAPHHHT
reHnapd MaHKMYACH TeHOM &ku KapuoTHlm  pefinagn. Ymap
reHNapHHHHI YA KaM KHCMH UMTOMNA3Ma Ba YHMHI OpraHonanapi
(nacTupanap, MUTOXOHJAPHANAP Ba KHHETOXOpnap) [a nuasMuaa,
AMMCOMAa BA 3HIOCUMOMOTHK TNasMOreHNap TapuKacHAa XoRWnamwraH
6ynaan. ¥Ynap naaimMorennap ze, ynapHuHr HUFHHANCH MIA3MON EKH
mraiMoTHn el IPUTHRAIH.

2.1. JHK MONeKYNACHHHNT DENIRKAUARCH BA CerperaupacH

l'eHeTnk axGopoTHHHT Kenrycu Xykafipa Ba OpraHusMmiap
apnognapura  Gepumuid  JAHK  monekynacKHHHET  pennukauus
(ayTopenpoaykuus)cu ba APOMOCOMANTADHHHE CErperaulicH OpKand
amanra ownpunagn. JTHK penmmrauuacy WaTHXacHZa AUCH XOCHT
6ynran  JTHK napuuer kelindru  amnox Xy#Xaifpa opraruiMiapra
Cepumuin ywby GHOMOMMMEPHURT HKKUHYH GOYHRKRUACH XHCOONaHAM.
JHK  Huur Supunun dyHKUMACH, Kopuaa Gagn STHNraHHAeK V3
CTpyKTypacuaa reHernk axBopoT — reHnapHUHT KORMAHMIDWHYE TALMUH
?:mu,',?f?‘ Pennukanus satuxacuga Gurra JIHK aan Gup-Gupura xamiua
Has kvt JTHK ra afivaw Yxwam nxxnra JJHK xocun 6§nagu. JJHK
Opmuoﬁe"““"ﬂu"ﬂeh XyxXaiipanuur ¥Yaupa JOHK TyTyBun OGapua
yxap"oliﬂapﬂ (xpomocoma, MhacTuia Ba MMTOXOHAPHA) Ad Keuam.
6¥nmeniy :{Taplla PEINHKALUMA XyXaltpaHHHT Xap KalicH MUTO3 Ba Meiio3
Katicy 6?:?;?}: OnfuH, Gaktepuihapaa 3ca TaHacH XyxalpanwHr Xap
ChHTeRna WY onaupaH Takpopnanaiw. ByHnaH xefiuu AHIW
fan  JTHK  monmekynamapu xpomocoManap TapKnGuna
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YNapHHHE cerperauMs xkapaduy opxand OYMMHII HamwkacHAa sug
xocun O¥nran xyxailpanap aapocura Tenr MUKAOPAA TaAKCHMAQHAM,

DyKapHOT OPTAHHIMIAPAA cerperdllif XYKaHpaHWHT WKKH Xy

ycynaa 6yaunné k¥nattHimn (Muto3 sa Mefo3) opkann amanra owap
(By xakaa Mykamman Mabiymor V  6064a  KenTHpHirag
Baktepusnapna cerperauus ynap xyXalpanapuauur OYnamHun
Kapa€Hufla XOcuN OYIraH fHru Xyxaiipanapra TeHI TakcHMlaHan
Opranmmnap axnHcuit yoynaa kynatiranfia npeuit axGopot medios fiyy
. Guman xocun G¥nraH rannoux (n) coWAarH kapuworunra ara 6%nrg
». MaKkpo Ba MHKpOraMeranap opkatd GepHlamd. YAapHHHT KYwMIK
(YpyFnaHUIWM)AAH XocHa G¥nrad 3uroralla OTA-0HA PEHETHK axbopor
wammanaad. OpranusMnap kuHcch: H¥N OwiaH xynaifranaa wpey
. axGopoT KeNTYCH aenognapra Mutoz Wynu Ounan Xocun O¥nra
. JHANOMA (2n) coHzard XpoMmocomara sra O¥arag coMarnk xyXafpana
opkari Gepunazn. Kyn Xyxaifparn OpPraHMIMIapHHHC 3UTOTafa
6owaHraH OHTOreHe3s gappuaa xocun O¥AraH Gapya AHTH Xywkat
panapra 3MroTajarik reHeTHK axGopoT MHTO3 XapaédH OpKamd 0aaTa
Tynuk Oepunagu, DHAH pemnHKaius Ba CErperauiua kapatHIIapHHHE
MoJleKynap acocs GHNaH TaHHIIAMKE,

AHK HuBr penaukauwacw KyAWAArH MONEKynsp TeHETH
apa&HIap OpKaNH aManTa olau:

1) Kypunuw 6100oKH — HYKneoTHIJapHUHT CHHTE3NaHWIIN. Aur
JAHK MciekynalapuHHHE CHHTEANaHUuY YUYH 3apyp Kypwriw 6nok
GYEKIMACHHN  Xyxkalipaga  cHHTeaaHHO  HHFHIraH  JeE30kcl
pubonykneosun Tpudochartnap Gaxapand- YNapHH NX4aMpoK Kuaub ¢
Hykneosuatpudochar Tapsuna aranud, dNP  Genrucun  Guna
nbonanananu, ByHaa notunya d - xapgw Aesokcupubosann, N - xapd
HYKNeO3UA Ba HUXOAT P - xapdu pocparsyt Sunanpaau. HykneoTna ae
aranrad 0y MOREAHHHT CHHTe3naHHumM KYHHIArH kapagumap opkafl
aManra ouwanu;

a) d-nykneosun (dN) HUHT cHHTE3TAHHUIH a30TRR acocnap (A,
I" pa L) Hur GuTTacKH Resokcupubosa GUnan GMpuUKMInM HATIKACHA
amanra owaau (unosa-70.1,2-pacM). By cHHTe3 GuTTa MOmeKyna <y
AKpaTHUI OPKANKA KeYalu.

6) d-nykneoaun, §3 wasGatuga awegrksa MaHbau SYIMAMLI ATO
alenosWH  Tpubochop  kmemotacn  OmnaH  KymmauG ¢
HykaeosuaTpudochaTH xocun kunanu. By wapagH xam KOHIeHCALH

_opKkanu amanra omaau. Llyspaii xonarda dNP spuu HyKNEOTHAM
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HK penmiKamma¢HHuRT Kyprinm Gnokn ¢yrkunacHun Gaxapuurra
Taﬁépgym]f;;, chupan  Xonaraa GOypanran JIHK  monexynacu
AR gaumaH X0narra KeNnTRpHIil B3 YHH JeBaTYPauHA KHaHu
Gypal AKEWT2 [OMUHYKNEOTHA 3AHXKHPHIA KPATHIN  PETUIHKALUS
opKanH GymamAAMET  HKKHRM bocknunmup., Bynza xemuxasa
“aMOE:Hm epnamni® T ST WREKSD TROMEFISRITIA WERHHPRRTh
E:eommapgn fornal Typray pojopoa Gornapn onuG Tamnaxanw.
HY 6atna JJHK uEkRTa altpuM-allpuM MORHHYKMeOTHR 32HXKHpHra OHD
‘?:man axpana Goumanm. HKKH NONMHYKICOTHR 3aHKUPIADHHHHT Xap
xaitcit GMpHBRHT EAHIA YHTa NApaNfesn KOMIIEMERTAP X0aT/1a HKKHT2
g MONMBYKIeo A 3AHXHPIApH CUHTEsNaHAZN. AHK nnnr Gynnah
XONATAArA PEMMKAURICHHI APHM KOHCEPBATHB Yyl neb aranazu (71-

pacM).

T-pacm. JTHK perTHKALHACHHIHE APHM KOHCEPBATHE MEXAHH3MHHHHT
CXEMacH:
1-Gownauruy JTHK MonekynacHHHHE BHp KMCMH; 2-WKKH 3aHXHPHUHT
BOTRY acocnapn yPTACURArH BOAOPOA GOFHHMHT Y3HMUILK; 3—Xyxalipa
LATONNa3Macy narH HYKNIeoTHANApIad KOMILIEMEHTAD 3aHXHPHHHT
x0FHUN S¥nuwn (pacMaa Kopa pauraa);
4-ukicnra K IHK monexynanapu; xappnap GrnaH a30TIH acocaap
Senrunanran: A-anennn, T-tumun, C-ryasus, L-unTosnH.
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LUYHZAA KWTHO, OHA J\HK HWHT Xap WKKanz NONHHYKReqr
3AHKUPH PEMAMKALMA Y4YH AHA03ANHK (MATPHUANHK) QYMKUmye .
Oaxapani.

3) SIHrH NONMRYKNEOTHA 3aHKAPNAPHRIHI CHHTEINAHWEN iy
nojmepasza I, JHK- nonmumepaza 11 Ba JIHK- nonnmepay,
epMerTiapy MUITHPOKHIA amanra owamu. FOkopuaa KalA >y ;.
HHaek JHK peitnukaunscH Aapa€HiIa aHIH NOIHHYKIEOTHR 3y
NAPHHMHT CHHTEINAHWIIM Y4yH Kypuauwl GnoKd QyHKUMECHHy d
tpudocar - AykmeotHanap Gaxapand. YiapHuHT CHRTE3-NAHYE 1y,
TONARYKASOTHA 3aHAKHPHTA ROANAMTHPHANIIK KyHHaard yuTa Mapa;
opkany aManra owaau (72-pacm):

1) Hdrd noMHYKIEOTRA 3QHKHPHUTa YIaHUIILAE ONAHH Yhapx;
Jucocdar Hykneala GepMeHT Epaamuaa kecrnd TaumaHany. Okugar,
dN tpudocar dN Monodocdatra alinanann. YiaapHi o0aTha HXyay,
Kynait 6¥nraW arama MOHOHYKIEOTH] &k KYNPOK HYKIEoTHy e
foputhiaagu. TpudpochaTHUHr Monodocdarra NapyanraHUILK Hary
CHOa akpanusd YMKKaH 3HepIUA XHCoOUra penNUKAUUS KAPAEHA Hypo:
Eymann.

2) Wlynaah kuiub, Taii€p HyKICOTUANAP YU XU KHMEBHH MQpq
a30TAH acoc, As3okcHpibo3a Ba MoHodocdatiapaaH TaWKHA Tomr
Oy¥nanu. TapkuGuga aficH a30TiM acoC MaBKYARMFUra Kapad Yoap
XHIT, SEHH aieHUHAN - A (A), Tyanuuw - ' (G), umuama — T (1)
marosunad LI (C) aykneorupnap waknaga 6¥nagn. Ynap JHK yp.
CHHTEINAHAETraH NOMHHEYKNESOTHA 22HKHPHra MyaHaH TapTrOAA, kery
KET 3CKH 3ZHKUPNATM HYKNCOTHIAPTa KOMIIEMEHTap Xonataa Ik,
nonumepaza epMEHTRAPY EpAAMHAA YNAHaAW. YRaHaétraH Mygp
HVENEATHD ANATHERAA AYn - AHNY AUNAH KOHRRHCAIHA Kinss
opKaM Mypakka® sdup Soru xocHn Gynanu. ByHAHT HATHXACHAA Gyt
HYKMEOTHAHHHT dochath GHnaH HKKHHYH HYKIEOTHAHWHT JAe€3pkc.
puGosacunn Gornab typysuu docdomusdup kyrpurn xocHn 6¥pam
Ywby kynpak OMTTa HYKICOTHA HAe30KCHPUOO3ACHHMHT 3 YThepo
ATOMAHH UKKHHYH HYKASOTHAZArW 5 yriiepol aToMu OHTan KWChopo
opkany ynaHanu. Ba#r 3TUAraH kapadH OpPKalIM CHHTE3NaHagrra
NONMUHYKNEOTH], 3aHKHPHTa Hap0ATAArH HYKIICOTHA yaaHaan.

3) JIHK MONeKyNacHHHHT CHHTEIMAHWIIMAA KeHAUHTaH CYHIT
KApalH YHHHr 3CKH Ba AHIM CHHTEINAHASTraH HYKNEOTHA 3aFH[
JMapuaa oKoitnauiraH HyKneoTHANapHH Oup-Oupu Ounar  BOAjopd
Oornapn opkanu ynawgan nSopar. By skapaéu penmatypaunHf ac¢
aranand. PeHaTypauus OpKamu afleHWHRM HykneoTHa THMuwi
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qyKieoTHt fmnaH WKkuTa BROAOPOA GOFNapH OpKanW, TYAHHHII
ayKICOTHI  UMTOSHEIH  HYKNeOTHR Ounan yura BopopoX Gornapw
opKa ynatany. OknGariia OHTTa KYWI [ONMHYKNEOTHA CRHpANra ara
gynran GOMMNAHFHY ABHK gae wkkura anrd «yw coupanan JHK
MONEKYNIANAPH  XOCHT G¥nagm. VnapHMHT Xap HKKanacHzart IOoNM-

kneoTHd 3AHKAPTApHHUAT Ourrack Gowmmawrny JIHK jan yrram,
AKKHWHYUCH SHTH CHETE3NanraH G¥nanu.

JHK pernuKauHACHHUHr tokophna GaW stunras  acocuit
ppUHUHIIAPH MIPOKAPHOT Ba SYKAPHOT OPraHA3MIIapAa YXIIAIN KEYATH.
Jlexns MONIEKYNAP DHONMOTUANIA OIWHTAH OXHPTH Jannnnap Jymap JHK
cst pennMKAUMACHAR Gab3H TaOBYTNAD MABKY. SKAHIUIUHH KYPCATU.
{UyHur YIYH OH3 ynapaary penankauMsHi anoxuia, TagoByTnapumu
TaLKAAIATAH X012 OuéH dTamua.

IpokapHoT opranu3mnap — Gaxtepusaap sa JIHK ra sra supyc-
fapaa IYKApHOTRapaH apkmu  ¥napoxk akanasrad Xpomocoma
GyaMaitan, YHHHC YPHHCa XanKacHMOH KYpHHWWIra sra GyrraH 3pKuH
xomaarn  JHK smonexynacw mMaskyfd. bByHoaw TamRapw, mmpoka-
PUOTNAPHART JHK cypa pennmukanug HykracH fhakar Ourtra Ginagu.
bunoSapHH, pennnkauua xankaciMon JIHK Hiumr dakar 6up xofingau
Gounavu® OKopHaa Kaltg oSTUarad yu€ra xapadH opkann GHrTTa
Soumanruy xankacumon JIHK nam mxxeta saru xankacemon JHK
CHHTEITAHHWN OHNan TYrannaHann. Ynap SHrH Xochh O¥nran wkxaTa
Xyxkaiipara Gutragan G6¥nnG Yragn. Ulynn anoxuaa Tankugmam
3apypkH, JIHK pennuKkauMacHHHKT MOREKYNAp MeEXaHH3IMA JacTnad
MHKPOOPraHWIMIIApAa Kawd dTHAraNn 34N,

1956 Hunpa amepukanuk onwM A.Kopubepr E.coli Gakrepnscn
HRITRGRCEED, TR, TaRgNEa. Tuesamt., ookl wea, wemaa. TR

TomuMepasa depMeHTHHN, JAesokcuprboryxneosuarpudocdarnn (dN-
TpitdocdaThi) Xampa aMmosa YUy YWHHr XankacuMow JHK chuW
BKpaTHO oNuG, ynapuu 3apyp LIAPOMTIAPAA CYHBHI APATHIraH BAMLULIA
dpanawruput xysaruaau. Oxubaraa naGopaTopua Wwapowtuaa JHK
PeMNukauusck  cogmp GYnMWAAM  wamolinm  KunaW.  DykaphoT
OPTaHUIMIIAD pennMKAUMACHHH YPFaHHII COXACHAATH TAXKMKOTAAPHHHT
E::ﬁ*m’““lﬂ“na AXopuGeprunnr 1967 iiunparz  kaupHETHHHHT
5‘;‘111\::3”@" KaTTa axaminira zra Oy¥naad. JJHK monrexynmacuaa Masxyn
’35"Jia.aum il’t_;cknra MONHHYKNEOTUA 3aHAKUPNapH aHTHRApAINEN papHULla
llxmm.{‘ YIUTEOTf}ma? ymapHuAr OurracHia 5 —37  ¥eanHza,
ACHAa aca 3'—5' iynanmmnaa kotinamray Gynagn.
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72-pacm. JTHK Monrexynach peryiHKauMACHHUHT AHTH ganuanap
acoCHa TYIUNTaH MONEKYNAp MEXaHHIMA CXEMacH.

Bowkaua kuni€ aiiTranga ynapaaru 51,31 Eup - Gupura kapama-
Kapwi okoitnauyran  6ynamu. UlyHMHr yuyH XaM ymapna AHMH
HONMMHYKNEOTHA, JAHKHPNAPH CHHTEINAHUIIMHNAT Colllnannw HyxracH
Ba HyHanuwu KapaMa-Kapuwd Synapw. OHK suer #A¥sapgmm 513"
O¥nran NONMHHYKNEOTHX 3aHXHPH €HUAA ANPH 3aHXHPHMHI CHHTES-
JIAHHIIA y3TyKCcH3, AXTHT Xoada kesazd, Uynin JJHK nomymepasa JHK
HUHr dakar Gurra 5'—3' ByHANMIMIAArH NOSMHYKAEOTHA 3aHKHPHHA
Y3NYKCH3 CHHTe21all Iu,
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73.1-pacm. XpoMOCOMa CTPYKTYPACHHUHT MONIEKYAP CXEMACH.

Pennukaung HaruxkacHla CHHTEZNAHraH GHPHUHYHM K¥UI COMpANIH
surn JTHK 1y Tapsna cunresnanazy. JJHK wunr 3'—5' iyuanmora sra
6yaraH NKKMHYH ANTY MONMHYKACOTHA 3aHXHPUHHHI CHHTE3NaHUIUH
aca: a) TeckapH #Hynammuga 6ynaxn; 0) pennMKAIAHWAT GOLUMAHWUI
HyKkTanapuw k¥m O¥nanu; B) Sy HYHAMHIUIIZArHN TOMTHMYKNEOTHI 3aHKU-
PAHHHT CHHTE3H Y4yH ONAHH YHMHP alipHM KHCMIapuHt cuHTeInab
oniHaaH. By Kucmnap Oxazaka dparMeHTnapH Aed aTanaan. By xkapaéu
HHK-nonumepasa 11l ¢pepMeHTH HIMTHpoxuza amanra owany. Ymby
NONMHHYKNEOTHA 3aHXHPH CHHTEIMHUHT Keftunri Gocxnumaz Oxazaka
¢parmenrnap JHK-nuraza ¢epMenTH 8paamuaz Gup-Grpura KetMa-KeT
Myajian taptHbaa ynanwG Gopumagu. Oxu0aTAa HKKMHYM  AHTH
NONHHYKNEOTHA 3AHMHPH CHHTE3INaHanmW. Y WKKUHYYM GOowWwnanrHy
TNONWHYKNEOTHA 3amxupu OWiaH Bomopox Gornapu opKalH ynaHuG
Hkg#HYY gur Ky cnyparmay JTHK Hu xocun wpnaan. JJHK HuAr
PEIIHKALARCH XyXKaitpa OYnHHBIWH MATOTHK uuknuHeHT JTHK curresu
(gazacuna amanra omagw.

JAHK uunr cerperauuncu. Cerperanux ne6 JHK HpHr pennn-
Kaumstcn okuGatufa cunteananub wymaltrag guru JJHK monexyna-
MApUHUMHT aHrR XOcHN B¥nadrran Xyxafipanapra XpoMOcoMa TAPKHOHIA
Tagcumnanu® YTRASHIHW KApagHura alTrnann.

MNpoxapnor oprarusmnapna JHK sonekynacu 3pKHH Xonatha
C¥aramm YuYH cerperauMs Xapa€HH OfaHil xonataa xedaad. Ynapra
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IHK wmonexynacHHWHT PENNTHKAUMACH HATWXKACHAA XOcMn Gynug
kynaiirad suru JTHK Monexynamapud sHrM XOCHI O¥naérran XyAcaii-
panapra OXCHITApPCH3 — «ANAHFO'D) XONATAA TAKCHMNANHG YTKasunagy.

JykapHoT OPraHU3MNApAa 3ca CErperaums kapadHu Mypaxia ™
xonataa Wamo®H Oymagu. Ynapma JIHK pennukaumicn naTwxkacpp
xocun 6¥nran snrm JIHK monexkynanapn xenrycu XyxaHpa ampog
Napura SHCU XOCHN GYnran XpoMocoManap TapkuGHAa TakcHMMIamy
Yriazunagy, Ulynunr yuyn Om3 ymby xapaHHHHT 3ykapHoTnapn
KaHZall KeYmH XakuAa MannyMmoT OepHIIiaH ONIWH  ynapjary
XPOMOCOMANIAPHHUHT KMMEBKUA TapKHOH Ba MOJEKYNAP CTPYKTYpacH n,
yHKUMACH XAKUAA TYWyH4a Gepamus. XpoMocomanap OpraHu3mnap g,
YRapHHHT Oapua XyxaHpanapy Xa&THHH TabMHH 3TYBYR Kyiljan
hyukunanapsy Gaxapand. 1) Vanma renetk axGopoT koanamran JIHE
MONEKYTaCHHH KOARAIITHPHIN Ba caknaiml QyHKUMACH; 2) Botnaury
Xyxafipaga pennuxkauus oxkunbarupa cuHTesnanran sHrut JIHK mone
KyIANapRHHA KENrycH aBlioj XyXKalpanapra TEHr MUKIOPIAR TAKCHMTat
YTKa3NIL, ALHK Cerperauna QYRKUnAcH; 3) Aurn aBnon Xyxakpanapur:
YTKasuaraH reHeTHK axGoporHuur peanwlaumicuid (JIHK penm
katuacH, UPHK TpaucKpunLMACH) TABMHH STHIE (PYHKIHACH,

XpoMocoManapHHUHT  MONEKYNAP CTPYKIYPACH YHHHr  Kaiy
3THATaH (YHKUNMANApUHKW Oaxapuiura Mociamrad Xonaraa Gynanm
XyxafipanapHuHr OYnueub k¥nalut ¢aomnar k¥pcaTHUI (Xywxakp:
HMKIH) Ja8pHAS HKKHTA KeTMa-KeT anMawlid Typys4M CIpYKTypaBuiii -
tyHkuonan Gockuy Masxyn: 1) cerperauusra Tai€prapnuk sa yHr
aMainra ompuul, AHK napHM caknal Ba sHrH Xy:xaiipanapra ¥Tkazuw
ABHH TpaHcnopT Basudacuun Gaxapum Gocknun. by Gockuy Xyxalipe
UMKIHHHHE OYN#HUO KYMaHu JaBpHra TYFpH Kelagu, 2) XpoMo
comanap Ba ynapHHHT TapkuGuparn JIHK moReKynacHHHHr QyHKUHO-
Han akTHB Xonatga 6¥nnw Gockuun. Ywmby Gockad Xyxkadpa UHKIH
HHHI UHTEp(hasa ZaBpura TYTpU Kenajm.

2.2. XpomMoCcoMaTapHHET MOJEKYARD CTPYKTYpacH B3
GYHKHHACH

xaiisoRnaf

KapHOT OpraHd3MIap — Hokcak VoHMITURIAp Ba
Sykap p P y P v, MHCTOE

XPOMOCOMATAPHHUHT kuMépuii Tapkubuaa 40% IHK, 40

[
oKcunnapH, 20% rucron Gynmaran okcuanap, Supos PHK M&B*Yé'(;na:
MOJJANaPIaH TAUWKKI TOMCAH KOMTAEKC x}:t(manm:laﬂiliJUIHP—}m_rm_E

XPOMOCOMA LAKIMAA HaMOEH G¥nanunap. FHCTOH HIMKOP XYCY©
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ara XPOMOCOM2 okcunnapy GYAnG, YNapHRNT Tapkubnrza aprunuH ba
AM3RH AMHBOKHCIOTanapu kyn 6ynaxn. CdcTonnaprHuur Gewra Xunu
vasxyA: H1 (maznnra 6oit), H2a sa H26 (m3nnra Go#), H3 (aprunmmra
gof), H4 (rnAUMH Ba apruHuHra Goii). N'ncron G¥nmarad xpoMocoMa
OKCHJUTApH KHCNIOTA XYCYCHATHIE 372 6y¥naan. Bynaaii OKCHIRAPHAHT
jOO naH OPTHK XWIUIApH MaBkyjA. Ynap xymiacura Kyfinparunap
KEPAZM: XPOMOCOManap XapakaTHHH TabMUH 3TYBUM OKCUINAP (aKTUH,
muosuH, TyOyauH), THK Ba PHK HHHr CHHTE3WHW TabMHH 3TYB4H
depMenTaap (ronuMepa3zanap), alipym reHnap akTHBIMTHHH Gornka-
pyB'-lH oKRcHnIap. .

XpoMOCOMATAPHUHT  MOJEKYASP  CTPYKTYpacH. JyKapHoT
opraHH3MNap XpoMocomattapuaard Xap kaicn JHK mopexynacn kyw
sawkupd OMp €k GWp Hewa caHTHMETp yayHnukga Oymann. JHK
MONEKYTacHHRHI AMAMETpH 2 HM ra TeHr Oymagd. XaTToku 3Hr
WHFHYKA XPOMOCOMANApPHUHT JHAMETPH 3¢a connmTpn® S¥iMalianran
Japawaja «arra 6ynus 100-200 M HM TAWIKHA 3TARM. I'ncroxkumérnil,
GHOKNMEBHI BA CHTONOTHMK TamgKHKoTHap Hatwkacnna JHKuuur
XxpoMocoManap/ia KOWNANIMIMMHUHE MONEKYNAp CTPYKTYPacH Xakuia
JHYSrAHA MaBIYMOTNAp ONMWHAM, OWp Hewa TtaxMiaH Ba Oamwopar
waknmaarn $ab3n  QHKpnap TakaMd STHMAAH. YaapHUHT acocwil
MazMyHW Kyfingarunapgan nopar. XpPOMOCOMaHMHT  XPOMarAHa-
napuparn JIHK Monexkynanapi, rHCTOH OKCHNNAPWAAH TALUTKHN TOMFAH
KypriManap, FHCTOH O¥aMaral OKCHIIap HUWITHPOKHAZ k¥R Mapra
cnupanaannG, TaxmaHud, IMunaHTEpunud KONAWTUPHITaH Xonataa
6ynaau, By wapaén okubarnaa JHKHHHC cnypanaaliuiu Aapaxacura
Kapal Ky#fimpard MONEKYNAp CTPYKTYpa KHCMIaph HamolH O¥nain
(73.1, 2-pacmnap).

1) IHK sHHT pam3uii ¥3 ¥ku aTpodua cnHpanialnnig;

2) JHK HuHr OupuHun Rapaxkanu Cynmepclipany aiipuM HykKReo-
CoManap wmaknuga amanra owand. Hykneocoma JIHK mosfekynacu
Gunan  raerou OKCHIMAPHHUKT MIMTHPOKKWAA Xocun OYnaawmran
KOMnmeke xypunma xucoGnanany. Hykmeocomannnr yaaru JIHK yayn
TAHY byHKUMACHHM Gakapanu. Y CakKH3 MONEKYNA [HCTOH OKCHII-
TAPHAAH Tawkkn Tomrad. Ynap tapxubuaa xap KaWCHCHAA MKKHTAZaH

23, H26, H3 Ba H4 rHCTOH MONEKYNaNapy MIITHPOK JTran GYnamd.
g:ﬁ“;‘eocomannﬂr oxcnn Y3aru atpopuaa JTHK monekynacunnnr 140 ra
Hykneotuanapy cndpancHMoH O¥naud ukku Mapra Ypanub

o -
ra E:a‘"mﬂ Gynanu. HykneocoMaHHHr 3HH 11 HM, Bananiiuru 5,5 HM
Hr,
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3) JJHK HUHT HKKHHYW japaxanari Cynepcenypail ioKopuaa Bagy
sTAnranugex cnupanciMon ypanraH yura JHK monexynacu Ypanray
Hykfeccomaliapfad HEOpaT HYKIEOMPOTEMA KOMILIEKCH Taplug,
HAMOEH Gynaan. Ynap Xau yura JJHK MOnexynacH NEBOMU GUtau Yaap,
Hl rucTon OKCHNM Opkand ymawrad &¥nagu. Ywdy ydra uyxneq.
coManap &uma-8H KoHnawHG UKKHAYH Aapaka Mypakkabnurunar,
cynepcnupanii Xocun xunagu. JHK wmar HykaeocoManap opang.
runard kKuemMu 30-100 xkydT cynepcnipancH3 HYKIEOTHAAAH nGopar
Synub, Gy kueM H ructonw Sunan Sornaxrad 6Ynanu.

4) Yura nyxneocomanapaas ubopar KOMIEKCIAPHUAT TYprTacy
crHpantairy6, sua raxnanud JHKHHHT yanHuH Japakanary cynepeny.
pandHe TamwkKn sTaaM. By gapakajarn RYKNEONpoTeHA KypHIiMacy |2
Ta 3u4 TaxMauud KOANawraH MyKReocoMajNapAaH WMOOPAT G¥manmy,
YHHHT 3HY 3.6 HM, OFHu 25 HM ra Tenr O6¥nany (73.1, 2-pacMnap).

5) THK monexynacHHMHT ciupannawid kuckapuG Gopmunmn wy
TapTHOZA sAHa KABOM 3TAAM B3 SHA AHCY KATOP CyNEpCnUpannamray
HyKneocoManap xomnaexciapn xocun S¥nazu. Ynapuu Gup - Gupy
Gunar JIHK nuur 30-100 xy(T HYKN€OTHANAPRAH TaLKHI Tonram
kucMil Gornad typaan. AHKuvHr Oy xuemit yuyr Tasuq nasudacuni
H1 ructon oxcrnn Gawapann. JJHK HHHC Ga&H 3THRCaH XONaTHHK omil
Japaxanard cynepenupamnamran JHK nefiunangn.

HI rrcronn 6nnad HykneocoMaiap AKHHNALITAHIA HYKNEOTIPOTEHE
CTPYKTYPAHWHT KOHACHCRUWANAHMG CyTepCnMpanH3aliia  KRCKAPaIH.
Ynapuuur atpotura rucToH DOYynNMarad okcunnap skofimamanu, By
wapadwtap HatiXacMla XpoMmocomanap I3NApWHWHT OfaThary wmak-
nara, KYNuHYAa TABKMa LAKIdra 3ra Oynaasm. Xpomocomanap uyniaak
X0J1aTAa ¥3UHMHE TpaHCMOPT QYHKURACUHY, FBHA ¥3 Tapkndngard JHK
Aa woHnawraH reHeTMx ax6opoTHM AHrH Xochn O¥naérran Xysahpa-
napra eTkasuul ¢GyWKUMACHHW Gaxkapuwra Taitép Gy¥nagm. Xyxaiipa
MHTO3 GYMMHHLL opkanu Kynaitca, ayTOpenposyKIMA HATHXECH2 HKKH
XHCCa KYmaiiraH XpoMocoManap sHCH Tada (CoMaTHK) Xywkaiipanapra
TEHI MHKAOPAA TaKCHMNaHaiu. Arap xyxkaiipa Mefloz Gymumil
HATUXACKIA Kymallca, Xpomocomanap wuucult xykatipanapra WKKH
Xucca kaMairaH (ranJoui) Xonarga TakcHMIaHaau,

Xyxafipanuur MuToz Ba Melioz OyanuunG kynaiwuin Zaspuid
xpoMocomanap AHK cunarn reseruk axGopot daon Cynmarau Xonatad
6¥nann. Xywaltpa UHKIMHHHT MUTOZ &kn MeHo3 kapaéwwra Taép-
TapAMK KucMM — wuTepdazana xpomocomarnap JHK cu lil)”“‘““(}“a"1
xonataa Synaau. '
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mcmr ey swopn 2NPQOAPNN. T

OXCHLIN SAIPATHM
¥pairen AIHK

MpORRTACTH TO1 12d
RIATYBHI *MEDRCER RADIH
E LN TE

Xeong1 un O
TR

Xywaltpa Syaisuum Hoc-
R ApRHNT Gupanam
XPOMOCOME

73.2-pac™. JHK muHr XpomocoMaga TaXTaHHINH,

Kyxaiipa uuknuuwer 6y aaspuga JHK wuAr  Kyfhunarnm
MONIeKyNap reHeTHK PYHKUHACK aManra ollagu;

1) AHK pennukaumnscy - xap xalicn JJHK MonexynaciHHHT MKKH
Xieea kYmalinin apTopenpoayKuNscu.

2) OIHK wusr Ourtra HYKNEOTHA 3amwxupi Heruzmaa npe-aPHK
(Tpauca:;-nnuﬂs) pa WPHK nBunr cnnaficiur Ba mpoueccHHT opkanu
SMHTeMTa AR, (Vw6y MOSIEKYNIAp FEHETHK JkapaEHiap Xakuhard
MYKaMMan MabiyMoT KeHRETH MaBaynapaa Gepiann).
®alipa UHAKNWHHHE MHTepdaza Jaspuza HAHK Monexymacw
OHan xonatra Kencarv#a paonuAT xypcara onagu. BYHUHE yuyH
xm“:;ﬂelcynacn IKOpHA2 0aH >THATaH Gapua cynepenupaniamrad
Pk 2; HykneocoManapiay akpanuf, AecnUpannzatis KUIHHHG,

> CHHIran xonatra KenWilH Kepak. ByHHHr yuyH XpoMocoMa

tb)'“kuu
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TapkuBUZArH THCTOH O¥nmaraH okchimapnad Hbopar Gamsu dep.-
MEHTNap TabCHpUIA HykNeocoManap TapkuGHparu rucToHnap cTpyk.
Typacu yarapann €ku 6yTysnai napuanaiud wbopunann.

TlpokapHOT opranuamnap (Sakrepus Ba 6np XyxaRpann Kyk-fum,
cyB yrnapH)} na xamaa Gan3u JIHK ra ara supycnapnard XpOMOCOManap
dakar alipum oaarparu anadrod IOHK aan nGopar. Ynappa JHk
MONEKYNACHHUHI Xap MKKala Y4H TYTAWHG XWIKACHMOH Xofargg
Gynagu. Ynapaanr Oavaunapuga 6y Mosexyna y3yHYOK aknpy
Gynazn, Ynapaary JHK 3ykapHoT opraHMsMmaap xpoMocomanap JIHK
cura vucOartaH conHuTHpud S¥nMaiijuran napakaja Kuudk Ba ynap
OKcunnap Ounan HyKneocoManap Xocun Kuamaigunap, Ulywusr yuyy
XdaM ynapHH MAPTIR paBUilda XpoMocoManap Aeitwnaiu. YiapHuur
yayHaurs  Bupycnapoa S5-100 wk, Oaxrtepusnapaz [000-2000 wmi
arpoduna 6ynaau.

JykapHoT OpraHHiM XyxalipanapWHRHETC ONaCTHHANap, MHTO-
XOHZpua/lap, KHHeTonnmact kabu opravouanapupardy JIHK nap xam .
npokapuotiapaart Kabuw A7aHfo4, KYNUHYA XANKacMMOR XONaTa;
GYAKWAMTH  aHMKAAHTAaH. J3YKapuoTnapaa cCcerperauss  keTMa-ye
Hamoen OVIynwi KyliWaarn HKKATa SockN4HE Y3 u9kira onagm:

1) Axry cuntesnanrad JIHK monekynanapuHuHr KU XpoMaTh
Zanap pa XpoMocoManap Tapkudura KHpuO skofinawmwn. JIHK
MOJIEKYNACH THCTON BA THCTOH G¥aMaraH OKCHANap HWTHPOKMAA XOCH]
Gynras uyxneocoManap arpodma kym mapra cnupaicumMod Ypamub
TaxaaHnd, Kuckapud, AYrounawmnd onmwd XpoMatuia keltun XpoMo
eown xonatira kenagu. (By Xakga mykanMan Mawaymor Vo OoBx
N STYLpRICaH). v

2} Xpomocoma TapkuOuparu JHK  rederux  axGopoTHHHL
Xy:alipa, OpraHB3MNAPHUHT KeArycH apnojnapura Gepunuwm (cerpe
rauuA) XyKaipaHHHT MUTO3 (KapHokHHe3) Ba Meiio3 OYTHARHIONW OpKam
aManra oWHpHNaan. MuTo3 Ba MejiO3HHHI URATONOMKK Ba MOMCKY:UL
acocnapy V 6064a Mykamman Gaéu sruarad 3. Yy masayaa MiY
8a Melto3HHHT cerperaiua Gunad GepocHTa GOFAMK ToMOHIapHtH!
KucKa4a I¢aaTrd Yramm:

a) CerperallHAHWHT MHTO3 OpPKAIH AMANrAa OILIKIUY. Xy?
panapHHAT MMTO3 OYNHMHHMILR kapadud Xap KallcH xpoMocoMar
ApoMaTizanapr GUp-GupuaaH axpanu® MycTakka Xpomocoma wak:
anru xyxalipanapra YTanu. By xapadh comarux (Tana) Xyxaipanaf
xedagn., Oxudatsia aHrM Xyskaltpamappars XpomMocomanap CcOHH
OpraHMIM TYPHUrd XO¢ AMTAOHA (2n) xonataa cakAaHadH. Bunodal
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yrapaa JHK MuxaopH xaM yarapmarad Xonga caknawut Konazu.
[LlynsHr GRaH reHeTHK axGOopOTHANT MHTO3 OpKanH XyXKalipanapHHHT
gHrA ABNOANZPATA YTKA3HIK KAPAEHH dKyHNaHagu. Arap opraHuam
coMaTHE Xyxafipanap &kn ynapnat xocHn O¥Arad BereraTus Opradnap
opkani Kynaiica, MuTO3 npcuil ax0opoTHU OpraHusMnap HHCH
ABTOANAPHTE ¥TKa3raH Xucobaanan.

6) CerperallHAHRHT Meid03 opKand amanra ownin. XyxalpaHuHr
Meifo3s OYAMRMmM wumucuii AYn Ounan KYnaafyraH OPraHu3MRapla,
yNapHUHT MakporameTanapy Ba MHKpOTaMeTAIapHHWHT XocHR Gymim
xapadHuja amanra owand. Meifios naThkacuaa xocun Gnrad xuHcui
xyxafipanapia XpoMoCOManap COHH COMaTHK Xyxkaftpanag, (2n) parwura
yucOaras MKKH X#cca KaM, SBHK rannonn (n) xonataa 6ynany. 1 meiioa
onmuzau S - tazaga, murozgaru kabu JHK penmukaumscu copup
Gynann. lpodaza | Ra KOWBIOraUMANaHFAH [OMONOFHK XPOMOCO-
ManapHHHC Xap Kaiicy GUpH HKKUTAZaH LCHTPOMEPANR ¥3apo TyTauirau
xpoMatHaara ara OYnagu. TOMONOMHK XPOMOCOMANApHHHI MaHa
wyHaait  Typrra xpoMartaazad wOopartiMk  Jaspuza  OabsaH
KPOGCHHIOBEP OpKan® XxpoMaruganap afipuM  KucMmnapsau  ¥3apo
anMaluTHpagumap. TYpTra XpoMaTHOani roMoTorHK xpamMocoMaiapra
ara Gynran  Gomnawrny  XywafipanapHWAT Xap OWPH  peAyKUOWOH
Gynusin  HaTwkacuaa Mefiod 1T HWAr oxupwra kenn@ TYprranax
Fanymou COHra sra S¥Aran KUKCHN Xy xadpanap XocHn KHiTaziiL.

Arap raMeTanap KpoccoeBepnaHMaraH Oyica ynapra TeHeTHK
axGopor TYNMHK Ba afiHaH YTradH OYnagn. Arap ynap KpoccoSepraHraH
G¥nca, ynapra renernk axGopoT TYNMK, NEKHH pekoMOHHAUHANAHTH
Xonza yramu. MakporameTa Ba MUKPOTAMETANAPHUHT KyutunuG —
ypyrnakaf 3urota (2n) Xocun OYnuwmd OunaH OTa-0HA reHEeTHK
axXGOPOTHHUHT KENTYCR aRROANAPN2 GCprAUIIH ¥3 #UXOACHTa eTTaH ach
XrcoGnanaom,

Mynga#t xumul, reHeTuk axGoOpOTHUHr aBROAAapapoe CTabMia-
NMHCMHE TAbMHH 3THILQa KYRHIArn HKKHTA KapadH Xan KHIyBud
AXaMH# Ta ora. PennuxanHaHuHr HopMan kewnun Ba OHp - BHpHra pa
Sownaniuy MHK ra cTpykTypach GHnay aliHaH ¥Xwam MKKHT2 SHTH
JHK cuntesnanany., XocHn OY¥nraw wkks xucca kymadiram JTHK
cerperanus MaTikacua RMMH Xyxalipa Ba OpraHM3Miap aBlOAnapura
TeHr MHKAOpAA TAKCHMNAHATN. .



3. Tpauckpunuus, coasficunr pa npoueccHHr

Tpanckprnuua ne6 JTHK MomekymacHHMHT GuTT2 TONMHHY)K.

AeoTHa 32HKUPHAA xoifnawmran GUTTa oNepoHzard TreHldap Kompg.
curnar BPHK sonexynacura xyuupnG wofinawsTHpuin Xapadumnrg
airunaav. By xapaé mpokapuoTnapaa zykapuotrnapzaruid HHCBaray
oau#t kedanu., Ynapga nPHK cudTesn kyluparn xkapa€Hfiap opkany
amanra ouMprnany (74-pacm):
. 1) JHK wmonexynacH TPaHCKPUNLUMA KHNMHHWIK Kepak O¥nray
. ONMEPOH (reH) xOHNAWraH KHCMHZArW KYW 3aHkHp HYKNCOTHInapyu
opacujiarn BoZopold GOofd qepMmeHT opkanmg ysunaaWw. By >Kapaénuw
N0Xan XonaTAard JgenaTypauds Jeinnagn. ByHMar HaTHKacupa
OHKnwanr ywby kuemu ¥3apo axpanani;

o .
JU K- cxpastne mens e tpm:! e cg\\‘“""., -
OFILMHIAH AL M — ‘“_ ot "

—

/’ PIIK-nn-mmapanﬂ
mﬁ “XPOMOUOMNN EIIHT /
Ll M"M-I’J/ J

TBOTaRA \ ORSIA CHINGARINRIT M

Huwinun By

WPHK = e
74-pacM. BakTepuaa TpPaHCKPHMLUA ¥apadHu BA
MOTHCOMAHNWAT XOcKHT O tuilin.
* A. UPHK HHHT KeTMa-KeT XOCHR 61t GOCKHtnapusy KypHUI MYM!
GYNran XpoOMOCOMaHHHT 5eKTPOH MHKpotoTorpagusch B2
pMBOCOMARWHT OHPHKHLITH.
B. Muxpodororpadiiana akc stray skapakH ¢TpyKkrypacHHufl ¢
. TaCBHPH.

xeMa
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2) JHK Outra HykReoTHA 3aHXMHPHHHHr Ly xKoiuaa sxoinaiurad
gacsit #PHK HHHC cHATE3nakHmm y4yH auRo3amnx (QYHKIHACHENR
gaxapaan. PHK-nonmmepasa ¢epMentd opkanmu kapuonnasmMajard
ApKHH XONZTZarH HyKNEOTHATAPHY 10KOPHAE aftrunran JHK samxHpu
AHOZACHIATH ONepon (FeH) KOAMra KOMIUEMEHTAp Xonatia ¥3apo
nann6 WPHK Monexynacy cuntesnaHagu.

TpaHcKpHOUKHA YuyH 3apyp Oynrad sykneotwanap [HK Hnar
ounni0 KOMraH 3aHXHpPH KHCMUra KapuoniasmMala CMHTE3NaHraH
xumdenii Gnpuxma puGonykneosnaTpudocdar xonatuaa etkamnanu. Y
epna PHK-nonuMepasa depmenTt EpaaMn Cunan yuuur audocdaru
akpaTn® Tawnavamgy  Ba  Taii€p dykneotun MPHK  cuHrezura
ampatunaga. Judochatunur tpudocdarnan axpaTHAROHE HATHXKA-
cuna AKpamr0  YMKKAH SHepriA  Tpanckpunuuara capdnamanm.
[TpoxaphoTnapaa cutvesnaurad uPHK momexynacuna 6utra onepoH
Gup HevTa CTPYKTYPaBlii reHnap koau xoinamran 6¥nany.

Monexkynap reHeTHKAHHHT AHMH JARHNRapHra GWHOAH IYKAPHOT
oprausizmnapra HPHK nnur cuwresn mypaxkald kevagd. Ynapza
TPAHCKPUITLHA HATHXKAcHIA TNpoxaproTiapaaru kabu CTpyKTYpaBui
¢yuxwitonan Taftép MPHK amac, 6anku tattép wPHK ¢yHrUHICHHM
faxapa OonMaliAnTaN XONATIATY XOMaxkW, Mmypakkal CcTpyxTypara Ira
&ynrad npe - nPHK Monexynacn cunreznanagu. [Mpe-nPHK erpyxry-
pacugard Tewmap komu syxapHotnap JHKcnnarm 6¥nunran reunap
KONMHHMHT KOnuAcH O¥nradu yJayH ynapHHHr CTPYKTYpachia KOJoreHra
ara  HyKTeoTHANap (JK30HNAp) Ba KOOONeHCH3  HYKIEOTHRNAp
(MHTPOH)Map KOIOM KeTMma-kKeT *koifmamran GYnaam. DykapuoTrapiaa
CTpYKTypaBnit Ba dyHkuHoHan Hopman APHK HMMr cuHTezmaHumHHRm
TabMHH ITAOHral xapaéHHga ~ cryralicMHr Ba TMPOUECCHHT COAHP
S¥nanu.

Okopnpa 6adn  sTHaraknapum  2LTHDOpra oONrak  Xosnua
dykapWoTnapzarn wPHK  moaexymacHemur cHHTEIH  Kyitudard
*apatunap HaTHXkKacHNa aMaira oMK Grnawn TaHnLiamMus (75-pacm).

AHK  Hunr tpackpunuus KHTHHAXMMAH KACMigard KFWanox
NORUTENTHA 3arkupnapHu Y3apo Boraal Typran Bofopoa 60Fu onub
:a‘”f‘a*fﬁﬂﬂ- Bywunr Hatwwachma HK nonuHykaeoTHR  3amkup-
;:f:;:“““" Yiby onepon {ren) woflnairan XucMy eitunud Kyuwanok
nte Ap Gup-Gupupan axkpanani. TpaHckpunuus yuyn JIHK moneky-
- CMHUHE OUTTa NONWHYKNeOTHI 3aHANPU AHIOBAIHK (QYHKUMACHHH

“axapany, By xapatn PHK-nonumepaza depMeHTH OpkaiH amanra
alHnaIl“.



Tpasckpunuus KapadHn Harmwkxacuaa aspano npe-wPHK ¢y
CHHTe3NmaHamM. BYRHHT yd9yH kepak 6OYnran  xkypwmawm  Omoxn
BazugacHHU XyxalpafarH MeTalonnIM HaTHXACHIA CHHTENVIAHTay
pubonykneoaugTpugocharnap (INTP) OGaxapagu. Ynap 4 Xinna
6ynannnap: CTP-untozunan, GTP-ryanunmm, UTP-ypauunnn pa ATP-
aaeunuan  fNTP nap Tap3uaa daonuar xypcaragunap, NTP
pHBOHYKNeozHANApHUHT ATE GumaH peaknHAcH HaTH:XKAcHOA Xocun
Oynanu. PubBoHykneo3wa 3ca a3o0TIM acocnapAan GutracH 6unay
PHOO3AHHHT KYLIMINIM MaxXcynu XucoOnaHagu. TpaHckpHnust® yuyr
Kypunmiu xoM awéck 6¥nmum 4 xnn rNTPaap JHKra Gornpk PHK
nonumepasa ¢depMeHTH EpRaMuia  KOMIIEMEHTApAMK  KoWAACHT:
Curoar Gup-Oupn Gunad JHK wudr sckm HYKREQTH]L sanmupd Ounar
Gornanaau. By xapagn JHK samxupurnsr 5'—3' #ynammmgd aManr:
owupwnaan. PHK cTpykTypacura skolnawTupum kapagaugd INTP-
puGoHykneozuaTprudochariad wkknTa Qocdar axpatul ramMaHaAgu
Oxubaraa y PHK ctpykrypacura uutosun - C, ryanud - G, ypalld® - L
Ba aJieHUH - A 1M HYKNEOTHANAp XONaTHAa koHnawans,

PHK-nonuMepasa npokapuoTnapia, Macanad, Esherichia coli
DakTepuacuna daxar Sup xunaa Synann. JykapdoTaapia sca y4 XHIIL
oynagu. PHK-rtonumepasa TpaHCKPHOLMA SkapadHuHunr xedHITHHE
TABMHH 3TYBUH Kyliungard saswdanapun Oaxapagu: a) JIHK Humr
TPAHCKPHIMUHA GOLINAMKIIN Kepak 6yran xoftuuy annknattay; 0) JTHK
HHHL anjo3a zawkdpuHu  Tomand; R) JHKuuur TpaHcwPHITUHS
6¥nanuran xoftugary Kywanox saHxHpuHH Gornal Typran gCROpOA
OOFvHU OnuG Tamnad, YHapHH OGUp-GHpHIaH aKpaTHO attpum XOIIArA
3asAHpnapra ainaitupagn; r) rNTP napruar ongux docdarn
RPATAD T2AMNFO YHUPHR KUNTMNENLNIAP KonaataTa Omnvan S-S
Ounan Ba JHK — anzosa monnHykneoTia saixupnra ynaian.

Bowrnanuuwga red t¥ranurnya mpe-uPHK mMonekynacura xyumnpnt
omuuazy. [Ipe-nPHK cnnaifcunr TabcHpuaan (WHTpORTApHH KkECHIT B
K30HIApHH yau) YTkasunasd. Hatuxana onuuran nPHK moneKy/1acH
INAMAMKIA OKCUNHM YIMYKCH3 KORMOBYM HYKIEOTHATApREHT KETME"
KeTnux TapTuGura sra Gynagu. V3 warGathna Gy monekyna aMHRO"
KMCIIOTANAp KeTMa-KeTAMrHHY Gearunalimy. Llyen kaita stHi KePariH:
KYIT XolUtapZa WHTPOHJAPHHHT Gapya WHFUHZEMCH T'e¢HHHHT xaTTarutd
KuCMHHU (red y3yunurueu 80 gad 95 dousraya) Tawkun 3Tajd. da
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pacM. JYKapROT OpraHn3MAapaa HPHKHUHP CHATIM TPaAHCKPHALIHY
Ba COMAACHHI ODKANH aManra OUIKLIK.

TpaHcKpANUWA CpKaik Racrapean npe-nPHK cnHTesnanaan. Yhu
cyaa0KH  TPaHCKPHNT Je5 xam topumanaad. Y raitégp uPHK
nekynacura HucOarad XyJa y3yH O¥nagu. UyHKR YHUHT CTpyk-
yacuaa reHeTuk axbopoTra sra GYmraH HykReoTHANAap (3K30HNAp)
THGWAaH  TawkKapH K¥n wumukpopaa yHra sra  G¥nmaradHnapu

(neTponnap) xam  mMaexkyhd. [Ipe-uPHK oOKcHWTHH CHHTEZ: KHMHL
pyBxuNscHHH Xand Gaxapa onmaiau. Tpe-HPHK fard 3x3oHNapHUHE
UHTpUHAapaaH axparHb onnd ysapo yranub - taitép HPHKra aifnanni
Hapaéun MpoUecCHRr Je0 JranraH Karop >KapatHnap MaxMyach
OpPKanH amanra cwagyn. Ynap acocan Kyimaarunapaax udopar:

1) Hurponnapunnr cnnaifeMard, CnnalficHr xapagHuaa fpe-
HPHK-MoncKynacnnam UHTpoHnap pubo3a thepMeHTH EpraMHIa KecHG
MG TawmaHagm, 3K30H1ap 3ca npe-WPHK aa kofinawras TaptHbRa
6"F’-Supu OunaH ynann®, ren sxanT Xxonra kenapgu. Baw3an OMTTa
TPe-uPHK n1a sxolinawras aksounap ansTepuaTis (GolIKaya) BapHaHTAA
HXMaM Xunarga Taxnauuwm Mymkns. Bynzait Basiataa GurTa npe-HPHK
f:;*;;:!aﬁ )((:n.n OKCHIl CHHTe3nosun Typiu wPHK nap xocun 6ynruuim
3T3—'I£um- Ennaﬁcnﬂruuur Oy xunuuu ajsLTepHATHER cnaadcHur ne6
onatamy TOIIIKa'ia KuAnd aitranma, mpe-wPHK narH 3x30HNapHUKE
XU gy :HPTHGJIa BRa ¥arapran rapruGpa ynannuH HATHXKACHAA Xap
&XGoporr 3;1:e:%nannmn MyMkuH. Ofatgard uPHK aa tpakar l"fiHE'I'HK

Ynran WykieoTwanap TapTuSH *kofinawran 6¥maam,
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Anprepwarus Gyamaran cnralicunr 6ab3n npe-tPHK xam npe.
napaa xam cognp 6¥nud Gymuunr matwxacupa TPHK Ba pPHK
Oymuiun k¥pcatunrad. HHTPOHIAPHHHT CNNaliCHHTH Maxcyc ge
Gataan depMeHTNAp FYPYXH TOMOHHAH aManra ollHpUianw;

2) MNpe-uPHK HUHC HKKH TOMOHWAR XOHMAWCAH re
axBopotra 3ra 6ynmaraH cmedicepaap el aTanyeuM HYKleor
TapTHGH Xamza OoOlIKA AHa kYN axGOpPOTCH3 KHCMIIApH Maxcyg
MenTnap €piaMuga xecub onMHud Tawnanagu. By sapaén ny
CHHCHMHI HKKHHYM TAPKHOHIA KHCMUHH TaWIKKT KMAARE.

'_5 P Kt amano- |

| RHE A GHRARLHE

90§ AMLICIIPAUIW PP
4

78-pacsm. TPHK cTpyKTYpacHHHHT CXeMacu Ba KOAOH-BHTHKOL
¥pracujarn ¥3apo Tancup.
TPHE gack HykneoTHT konruKnapy altnananap Gurad kypcaThn
T¥prOypuarnapaa TPHK na wy xonatsa gonMo yupaiionrad ¥t
HYKNEOTHANAPRWHT KONMEWKNApy ofnawran.(mPHK aaru xoaor
YHrAaH yanra kapab «ykuw» kepak, uyHkd PHK Huur 5 oxupi
TOMOHJ1A XOfNamraHInruTa 3eTHHop GepHil Kepak).

IYKAPHOT OPraHu3MiIap XYKaipacHHWHT fapocHaa CHRTEN
npe-WPHK puSonykieonpoTenanap Tapaupa nuronnasMara §
LuTonnasmana crnaficHHr « DPOUSCCHHT KapalHnapn HaTHHKACH
HPHK 7aliép Ba axkTue Xonargard HPHK ra aifipanandl.
Xyxaiipagarn Gapua PHK napeuar dakar 5% nm, TPHK aca IE
PPHK 85 douzun tamxun stagy. Ynapaaru pPHK nap yu xan 0¥
pPHK,, pPHK, na sPHK. VYnap npe-pPHK gau xocun Gyraauil
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JGOCOMAHHHF  KaTTa Ba  KHUYHK cyG6upnuknapura xoitnawanH.
ynpait KuIHO, TPaHCKPUIILHA BAa NMPOLECCHHT HATWMACHAA CHHTE3-
paHrad nPHK, TPHK Ba pPHK nap daon, seHH OKCHNHHM CHHTERNAWL
Wﬂxuuacnnu Gaxkapuwra Tattép xonataa Gynanu.
TpaHCKPHNUKEA BR NPOLECCHHI HATHXKAacHZa PHOOHYKNEHH K#l-
nota (MPHK, TPHK pa pPHK) nap SuocnHTez KHNUHKILIN OPraHi3Mnap
[eHETHK ax0OpoOTH peanH3aUHICHHHHF OMpHHun MyXHM OocKMus

xﬂCOﬁHaHaﬂﬂb
4, TeHeTHK K04 Ba OKCHINNapHHRT GROCHHTE3H
L J
4.1. TeneTHk Kon

[eHeTHK ax00poT peanHzaussICHHHHI HKKHHUYY, Xal KHIYEYH
Gockuun OYnral TPaHCHALUA YKapaHHHUHT MONEKYNAP MEXAHH3MHHH
auikramaa remeTHK axGopotunnr JJHK momexynachza Koamanuil
KOHYHHSTNAPHHHHT KAl OJTHIHWH KATTA aXaMHATra ara Oynamu.
IedeTax KoA Ach OKCHN Monexylanapd TapkHGHIAArH TOAUNenTHd
3AHKAPNAPHAZ AMHHOKMCHOTANApHAKT y3apo OGornaHn® xofnamuiuin
tapruOnuuar QHK monexyracvgard HYyKTeOTHIRAPHWHI ollmaminul
tapruOKd Ounanr Oenrsmaumiiura aittusagn. Koz c¥am KnGepHeTHK
arama Oynu6 axGopornu Xapdnap Gunan &smwaan wy axGopoTHuHr
y2ruu Sotka Genrviap, Macanal, TeAcrpaMMaza HILAATHIYBY Mop3e
anupbo (HykTa, THpe) cn Omnan &3MmOra YTMIHKHH OMIIHpanH,
Monekynap reneTUkaHWHr acocumnapuiaaH Oynram L Yorcon Ba
DKpak JHK MOnekynacHHMHr KYIIaNoK CAMpPan CTPYKTYpacH
MOLENHHN SpaTraBiaH KelKH reHeTHK KOAra orj KyHuaary ¢uxpHH
HIMHE  Oawopar Tapukacuga Taknud Kuarad saunap. JHK
MOliekynacuaa HykneoTvanap raptuby Maknmaa KoANAHraH reHeTHK
aX0OpOT OKCUN NONMMMENTHA 3AHKKPUAA KOMMALMWMK Kepak Gymram
AMUHOKHCROTanap TtapruBuum  Genrunaiign. Tenernk xox WMPHK
MOflekynaci ctpyxTypac Ba GyHKUMACHHK TAIKHK KMIHL HATHXACHAA
aMHKmanau. THK narm reneTwk axGOPOTHWHT TPaHCKDHTLMA OpKaTH
WPHKra KYUMpunuw Gunad 6m3 TaHdwauk. By coxXanarw KeWr
:Z:::;ﬂa ONG SOpHIATaH MOEKYNAP TeHETHK TAAKHKOTNAP HATHKACHK A

K KORHUHr Kyfipary Myxum Oeardanapn aHHKnaHnu:
"O.Iionl;za 1y eHeTHK KOJHHHI 8COCHRE HPCHA Oupnuk Tpunmeriap -
Ynalmm: €Tann, Myaitad aMHHOKHCIOTAHHUT MONHOENTH/ 3asKBpUra
HH  Tavmun otuin  dpysxumscean JIHK  monrexynacHuuHr
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MORHHYKNEeOTHA 32HXHpUAa KoWNawraH yuTa HyKNeoTHAAR wbopgy
Tpunaer neb aranrag upcuit axGOPOTHHHI KOANAHWLI  BHPMiry
Gaxapanu. JJHK na wofinawran koxt Gupnaury TPHNNETHH Konorew,
yawar uPHK za sofnawran xonwacu xonow Ba TPHK HUHT Mmyaiigy
KHCMUZA XOHNAral TpanneT aHTHKOROH Aed aranagy (MIosa ~ 76.
pacs).

2) Xap KaHCH aMHHOKMCNOTa KYmuHua GHTTamaM  oprug
tpunnetnap 6unaH koaranagu., Koguuur 6y GenrHCHHUHT MOXHATH
kyhunaruua. OKCRI momexynanapH TapkuGHaard aMHHOKMCHIOTanap
XWIMHHHT  COHM 20 Ta Gynann. Hyknewd  kucnoTanapracy
HYKNEOTRANGPHUHT Conm 3ca v¥prra, AHK na: anewnw-A, ryanum.r
(G), unrosny-Ll (C), tumwn-T; wPHK na: anewun-A, ryawnn-I" (G),
uutosHe-1] (C), ypayun-¥V (U). AMuHOKMCROTaNapHH KOANaimyr---
TPHIET (KOROH) Ndp keTma-KeT kofinawrad yuTa HyKIeoTH[
uGopar. TYPT XHN HykNIeOTHRHHHT YMTAZaH YJNIHHO XOCHT Ku.
MYMKWH OYAran TpTineinap KOMOWRAUMACH COHN 4 _64ran
Hemak, ynap 64 XHI Tpunier XoCWA KWIMIOW MYMKHH. BumoGa
TPHIVIET XWINAPWAWHT COHH aMHHOKMCTOTANap coMngan Onp 1
xueca Kyn. Kenr xynampa onuG Oopunran  Monexkynasap-res
TAAKHKOTNAp HaTHXacupa Oapuya (20) aMHHOKHCIOTATAPHHHT TeHt
KOoomapn  auERKNAHAW,  Onuuran  Aanuiniap  acochuia  aMHHO
noranapuwur WPHK saru tpunnetnap (xozonnapm pyiixat) - rems
kon (nnosa ~ 77-pacm) na waMoMHIr Kuauuraw, By ranunnape
kypcatuinuya 20 aMHiokucnoTagan 18 Tack 6MTTamal opTHk 2, 3,
xatTo 6 xun TPUNIETap Ounan KOANAHA OAAp JKAHIAp. Ynapr
hakar HKKUTACH ORTTazaH KOAOHIA 3ra.

Pacvpa kexTHpunran TpunnernapHuHr Hykneotus TapkuG
KHECHR Tax/IUN KURUG, KOOMAHMLIHHHI YMYMHE KOHYHUATIAP
aruKrall MyMKMH. Burra amunoxucnoraun xoapaiizuran TpHIL
NapHUHr XamMMacHaa NacTnadku HKKM HYKIeoTHAanap OUp xum Gy
VYnap Oup - OHpHAAR tpunnernapary yuuMHYM HyKMeoTHRH OF
$apk kunagunap. ®akar Gurra neAUUH AMHHOKHCHOTACHHMHE KO,
HUMHAA YWOY YMYMuil KOHYHHATHHAT Syzumuurd Ky3aTHIrad.
AMUHOKHCIOTaHU 6 Xup TPHONET Kognaiau, YnapHuur T¥pTTac
ONAHHTH MKKHTA HYKNeoTHAH GHp XHWN, SHHW WKOpHAA KaiE ITHI
KOHYHMATTE MOC. Konram w“KXMTa TPHONETHHHT OAAWHMIIL WKY
HyKneoTHar Oup-Oupura ¥xwam 6Ynca Xam, Oy TYpPTT4CHHHKH
Somxaua 6¥nagy.
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3) TeHeTHK KORX TAPKNOHTA KUPYBYH Xap KaHCH TPHIIET MYCTaKu.
o7 GUPRAMA Xucodnanany. BATTa KopoH TApKUORZary yuTa HyKneoTua
-rap'mﬁ“ TYraraliad xelfupriHa HKKUHYY TRHORET WyKAeoTHanap
rapTHOH Gownanaaw, Macanan, WPHKzRarn HykneotHanap tapTHOH
yura TPHANETIATH HYKNEOTHLNAD KeTMa-KeT AUG/ AGC/ GCA/
TapTMOMAA KOANMA KORNamraN G¥nca wy xonatnariHa GaonHAT
KypoaTany. By nykneoTwanap Oowikada BapHaHTaa Oupukub daon
-,pnnne'r XOCHN KHTa oiMaianiap.

4) Tenernk koaaa skoinamran AUG Tpurner ¢TapT kogoHH
cusmatuun Gaxapany. Tonunelrrun cuntean wPHK anng ymby xoxod

xoitnalurad KHCMELaH GotnaHann.

S} Cereruk KORAA wORMAWCAH KyHWRard yuta HYKNeQTRA
AMHHOKMCTIOTANap Koxoxu (pyHKUnAcHHR Gaxapuaitannap. Ynap UAG
(amper), UAA (ochre) pa UGA (opal) x¥puHnaLuana 6Yynub TepMuHaTOp
koZOHNAPKH  pydkunscHAr (akapasd. Yaap OKcua  moOAWnenTHA
3 KUPH CUHTEZHHHHET TYrannanub, TYXTANMIIMHH TABMUH 3TA0H.

6) Tenetnk kox yHnBepcan 6¥nagu. UyHkn myaliaH Tpunrernap
Gap4a OPTaHUIMAAPAA OUp XU AMHHOKHCIOTANTApHH KomTalnu.

[CeHerwx KOA CTPYKTYPACH Ba (YHKUMACHHMEI MONEKYIAp
acOCNADUHUHI KawWd STHIUIOW KaTOp WAMHE Mapxainap Ba aTokId
ONUMNRAPHWHT (yHIAaMEHTAN HIMHI TaIKWKOTRapn Maxcyaw Oynau.
TeHeTHK KO MyaMMOCH Ba YRR TAAKHK KUAHMUHUHT Caman wazapuit
TOMOHAZpH XakuAard ¢ukpnap dactaeean A Jlayncy sa I'.I'amos (1954)
Nap TOMOHMWZAH aiTHNray 3a¢. I'eHETHK KoAHUHr acocHi Gerrnnapi
1961 itunna @ Kpuk sa C.BeHHeplTapHHHT MeHETHK 3KCAEPHMEHTIApH
HaTHXACHIE AHHKIAHAA. 'eHeTHK KOOQHHHAT MOXMATHHM, ABHA TPHILTET-
ARPHHHT AMUHOKMCIOTANADHW KORNZIH CHPASDH AMEPUKARNK OTHMIAP
M.Hupen6epr, I'Marreii, C.Ouoca, X.Kopana pa GOUIKANapHHHT
TAIKUKOTAAPH HATHXACHAZ OMHILAH B MyKaMMan TacEMPIIaHIH.

4.2, OxcHanap GHOCHITE3H

Mypakka6 cTpykTypara sra Gynran nonuynkunoHam Guomno-
;‘"‘"EP G¥aMum  oKcHn MONEKYNATZPHHUHT GHOCHHTE3M KyHnjaarn
*KKHTa Gockuzna coanp Gynysam Xapa&Hiiap OpKami amalira owaam:
“em“‘_- OKCHINAapHHUT  BUpIaMul  CTPYXKTYPacH OYaMuin  nonx-

,;maPHHHr‘ BROCHHTE3M — TPAHCIALMS,

‘:prx:-‘ 'Oxcunﬂapuunr UKKHAAMYH, Y4Jamd# Ba TYpPTIaM4y
¥PACHHRAT Xocun Gynumn.
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1. IMonaunenTHARAPHUNr GHOCHATEIR (TpaHCIALHNA) WPHK
TPHK, pPHK nap umiTHpoknza Maxcyc drepmenTaap Epaamitaa x&’*aﬂpé
puGocomanapuna conwp O¥nann. ByHaa aMuHOKHCAOTaNap Myaligy
couga Myaitdan TapTuOAna KerMa-KeT YNaHHO OKCHRHMHI GHpﬂanH
CTpyKTypacH O¥amuw MawsayM chgatra sra Oynran nonunenTyy
SAHKAPAAPH  CHHTeIManaan. OKCUAHHHT TapkHOHA  KHCMM 6¥nray
MONUTIENTAZ 3aHXMPUAATH AMHHOKKCTOTanap TapTHOHHH Senrimopy;,
Aacrialku reretnk axbopor HHK Monekynaciga Koanadran G¥nanu.
Jexur JHK OKCHAHWHT, aHMKPOFM DNONHOENTHI 3AHRUPHH Py -
cuHTe3nda Gesocuta KatHawa onmaiinm. By dyukumann JHK 6urg,
NONMHHYKIIEOTUL 2AHAKUPWHUHT MyasH KHCMKJAA XORMAMraH Hykneg.
THANAp TAPTHON Herwsuaa cunresnanran HPHK monexynacu Gaxapany

Ddykapnor opranusmiapaa wPHK monekynacwaa omataa Gurr,
reH-oneparop Ba ORTTa CTPYKTYpaBHil FEH, NPOKAPHOTAAPIA 3ca Gurry
red oneparop Ba GHp HewTa CTpyKTypaBhil e koxnanran 0¥ nams. Xap
Kaftcu WPHK wmonekynanapu xyxaipana Onp Heua Hakdka daonmar
k¥pcataan. Iy KHCka BaKT vvupa y KyHHAarH WKKATA ©YHKUustin
Gakapuiura ynrypazn: a) JHK parm oxcun crpykrypacd Xxakunary
reHeTHk axGopoTHH ¥3uga koxnad prOocoManapra erkazagn; o)
pubocomManapna OOMHNENTUH  3BHOKUPNAPHHUALD  CHHTE3NAHHILNHH
TabMAH 3Tagy. Y3 dynkumacusn Gaxapu® Gynran uPHKurur ¥pHura
AHTMIApH  cHHTEINAaMud Typamd, [lomunentuanapAHHr GHocHHTeRH
KyHugariya kevaam:

1.1. aAPHK nunr pubocomanap 6unan ynanud MoaHCOMARAp XOCHN
kumm,  Xyxaflpa aapocina cuuresnadran wPHK sape nycrn
Topanapy  OpKanH IHToNNasMara YTuG UUTONNASMAHHHC  OKCHA
CHHTE3NAHAANTAH OpranoManapu pnbocomanapra ynaand. bup xanua
pubocomanap Ba WPHK ynamdwmw wHaTtwkacwga  Xxocun  6¥nrav
KOMIIEKCHR Nonvpubocomanap ékH BxYaMpoK KHAHG [tonncomManap
Zefiunagu. nPHK puGocomanapruur finpuk sa kuudk CyOGHprHKIRpY
opacuzpad ¥TuG, ¥2mpa OMp KaHya puOOCOManapHM MIra Mapiow
IOHaNapHHH KaTop TH3raHnal kunub Supnalwrrpag.

1.2, AMWHOKHCIOTANAPHWHT pHOOCOMaRapra  KenTHpuinwH.
Oxcunnap, MONMNENTHI 3aHKUPNAPH TAPKHOWH KHCMU OFMMHULI ll’a‘-‘-”_‘
TaHTaH XOAZarH aMHHOKHCIIOTaNapHH LKTOMIasManaH puGocomanaprs
erkasuu ynkruacunn TPHK monekynanapu Gaxapann (78-pacm)- [

Tpaucrioptr PHK (TPHK) oparma 80 ra axuH nyneOTunﬂﬂpﬂa“
vGopat, RucGaTad KRUNK Molekyna xucoOnanamgu., YHHHT Monew}’ﬂﬂf:
GyknaknG y3apo skuunammd Oena Gapry waknuza Gacnnar Kkypeatali
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ynapHHHI CTPYKTYpacH UWTOMNA3MAajAard 3IPKHH XONaTAard OKCHN
GHOCUHTE3H YUuyH 3apyp OYnrad aMHHOKUMCTOTaNapHH pubocoManapra
eTkatHO, TPAHCAdURAZA KaTHAWHIE  PyHKUMACHHE  GakapHiura
Mocnaml‘aﬂ.

Xap Kalich aMHROKNCIOTa MyaiirH cTpyntypara sra Gyaraw TPHK
MONEKYTIACR OpKaNurkHa pnGocomanapra eTkaiunaand. OKCHI Tapki-
gura KMPYBYH aMHHoKHCTOTATApHUHT coHU 20 Ta 6¥nrannuru cabadnn
rPHK12p XaM 3HT Kamu 20 Ta 6¥nHK kepak Aeran Xynocara KelHHaH.
Maxcy< ¥TKasHnrad taakikoTaap Oy GalllopaTHUHE TYFpu 3KaHINTrHHI
racAMKNAnN. AMHHokucnotanap TPHK ra ynaHumaga amMHOaUun
PHK cunTeraza depMenty Ba AT Epmamuza daomawrupanain.
QaonnatiTHPHIE  apaéHuja aMHHOKHUCNOTA  ageHo3uHTpudocdar
wucnora {(ATD) Ounam peakuusra KUPHIWIKID HATHXACHAA YHIOAH
nkxknTa audocdatran ubopar nupodocdar axpanut xeranu. Konran
monodocdaT amutoksenoTa Gunan 6¥pnawnG haonnamrad XonaTaark
aMHHOAUWTAJETHHAT OUPHKMAacHHH xocun kHiIaad. lllyupalt xonatna
AMHHOKHCIIOTA V3WHuHr cnemndmk Myadisw TPHK puGozacunnnr 3!
yrnepoa atomdra ynananu. OknGaTtma ampHoauumnagenusHar - TPHK
KOMIJICKCH XOcul G¥nagu. By sapadHHn Oawn3n unmuii apabuérna
pexorununs neb arawame. Baéu sTiaran xonatAa aMHHOKHCIGTaRap
pubocoManapra eTkasHIanu.

1.3 TlonunenTuanapHWHr  CHHTEANAHHIOW -  TPAHCTAUHL.
[TonNmeNTHANAPHHHT CUHTEINAHUIIM OKCHII CHHTEIHHMHT OGHPHHYH,
MeKWH Xan KumyR4H Cockuun G¥nub Oy kapadn pubocomanapga
amanra owagu. Xykafipana pubocomanap xyaa kynm 6up veda Yo MHHT
Ba Oaw3au yHaan XaMm OpvHMK Oymaan. Ynap syga maiina 20-30 um
AOHpacMMOH  (OManok) pubGonyknena 3appavanapujadH  uGopar.
Pubocomanap ukxuta cyGOupnukaaH Tawkun TONraH  Gynagu.
Ynapuuur Aupuk 3appavanapuin 80 S-puSocoMa Ba Kmuwrned 40 S-
pubocoma ne roputHnamn. YnapHuHr TapkuGkaa pPHK Ba okcwnnap
Masxyn, pPHKtap puGocoma Maccacnanir 50-60% Hi TRIIKHA STAM.
Konragn KHCMM XMJMa-xun OKcunnapnaH uGopar. Pulocomanapaa
"‘m““e“mﬂnap CHHTEINMAHHILH XAPaBHHHN TPaHCIAREA ed aTtanagu.
Tpa“c"’“l“’l okubarupnz uPHK garu GMTTA TeHHH TalIKHI 3TYBYH
:z:-':leﬂl'ﬂmap TapTUOHW ¥ CHHTe3madTraH  NOMANCITTHALATH

yayﬂzkncnoranap TapTuOuHn Genrunaiind. Ted KonvHUHT KYnaMu
COHHraKg“) Y CHHTeanafifHraH OKCHN TapkHOMIArH AaMHHOKHCIOTANIAD
' OFMNK. MacanaH, OIKO20H ocTH OEIHHHHT Maxcynu HHCYNMHH
AMUHOKICIOTaaN TalKIT TONTaH. HIyHMHI Y4YH HHCYTHH reRMaa
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51 Ta TpunRer — KOACH MaBXkyA AeraH Xy/locara Kelmui MyMKHH. Burry
HPHK uuur Gup XaH4a puGocomanap 6Mnan ynawnG XOCHN Kumray

i oimcoManapna SHp XHA cTpykrypara ara G¥nran MORUNENTHANAPH K

.COHH MoAMCOMAnapaary puGocoManap cOHHIAa TeHr Gynanu.

SuAH TPARHCARUHAHRHE MOMCKYNAQ MeEXanuIMH OHNMAH Tauy.
wamus. TpaHCHILHA GOmmaHHIHAAH ONAMH PUGOCOMAHMHT Kiypy
cyGOnpnurnna #PHK Gunan amunoaumn - TPHK-chuTeTasa depmenty
ynauazu. Wysnal Xonatna ynap Tpanchaums wapaHuHH GOltnawirg
Tall&p xucobmaranu. Tpancasuns WPHK nuHr Gownanuwe KORoun AUG
Aan Gouutawamu. Y6y Gownanum komow wPHK umer 5' yyyn,
*oRtnawran 6¥namu. boumnanuw kopowsvHr nPHKma skolinawrag
HYKTACHHH HHHUHAUWA e aTanub, y OKCHA 3aHKHPH CHHTEIWHuyr
Bouwmanuuy XucotnaHamm.,

Tpancnaunsg xapaluuza Xap KadcH AMHHOKHCIOTAHWAT okcin
MOMMAENTHA 3aHKWUDHTA  ylauwwv Ky#HWparuua amanra  Omagy,
PuGocomara eTHO KeNMaH aMMHOAUHAA/ICRHHAT KOMINEKCIH TPHK
(METHOHHH AMMHOKUCNOTACHHH TAWYBYH) Y3MHWUHI  AHTUKOIOHM
(Macanau YAL]) Gunan nPHK parn MyaiiaH yHra KOMOI€MeHTap kogor:
(AYT) Gunan TyTamamu (79-pacM, A). Byngan c¥ur pubocoma uPH.
G¥itnad waBOaTmarK TpAmIer — KOAOHTA CYPRARAW. BYHWHT Gpn:.
HapGaTHard aMHHOKHCIOTanu kentnpysuu TPHK ra sxoit Taiépnanrun
Gynanu. Cynrpa CUHTE3INanAsTraH OKCHI 3AHKPPHra UKKHHUM TPHK
Y3UHHUHT aMUHOKUCIOTACHHW KenTHpand. BUpHMHUM aMHHOKHCIOTa
METHOHWH HKKHHYH aMHuokucroTa Ounad Oupuxann. By Supukrmaa
Gupnunar COOH rpynracu 6unan HKkHH4HcHHHHT H,N aMud rpyn-
nacu ¥pracuaa nenrnd Sorn xocun GynuG Gup monexyna HyO axpanuG
upkanu (79-pacm, B). Bupunun TPHK Monekynacn pnGocomanad
aKpanus MUTOMNAZMATA KaifiTagu Ba SHTW aMHHoauknagenuuaT-rPHK
HY GupnaurTMpumsra kHpiwanu (79-pacm, B).

CunTe3ladaéTral  nonunentuanap TapkMOumars  aMHHOKHC-
notanmap kaw4ya OGYnca, joxopupard kapaiHiap WiyHya MapTa
TAKPOPTIAHAAH BA CHHTEINAHASTrAH OKCW 3aHKHPM WyHUanuK ysad
Gopagn (80-pacm). OKCHn MONHMENTHA 3aHXKUPHHUHT y3aiHIBHHEH
nouraunRs ne arananu, Ly Tapuka MPHKaarn okcw Xaxugard
aXCOPOTHUHT PHODCOMA TOMOHWAAH (JKANWUIND TO OKCKR CHHTEIHEH
TYTaTyB4H KOIOHra GOpu6 eTryHua AaBoM dTajn. ByHpalt KOJOHNAP
Basndacnun YAA, VAL pa Y[CA Tpunnernapu Gaxapafd. I’f
TPHILTETNAD aMHHOKHCNOTANAPHH KoANaMaltan Ba OKCMN MOJAMent:
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gHKHPH CHHTE3HHUHT TYrarawwjaH Rapak Oepajm, yNap Tepvuna-
yopU1ap, SEHY TYTaTyBIAnap aeb aranaau.

Mlynnait xunub, OKCHUA GHOCHHTEIH kapadHvHUHT Oapua KeTMa-
xeT coaup OynagwraH OOCKAWIapH cXxemaTHK Tapiga 8l-pacmaa
Ken‘rnpﬂ.ﬂl‘aﬂ.

OkopHaa Da&H THIraH OKCHJ CHHTEIWHHHI OUPHHYH GoCKHYH
ury TApUKA TYrad YHRHI REKunun Gockuun OownaKany.

2. OXCHIHUHr HKKHAaMYH, YUIaM4YH Ba TYPTaaMH CTPYK-
TypaCHHHHT XOCHT 6Vammu, Oxenn 6HOCHHTE3IHHITHT fOKopRAa GatH
yrunraH GupuHYW GocKuuuIa coanp GYIyBUM TpaHCIALHA HarwKacHaa
xocin G¥nraH  TIOMMOENTHA 3aWKHPHHM OKCHAHHWAT GHpIaMuH
cTpyxTypach aefinnany (Wrosa — 82-pace, A).

OKCHINHHET HKKHIAMYH CTPYKTYpacH (unosa — 82-pacM, b) ned
MOMMNENTHR 3AHKHPAaPH NOKAN KHCMIAPHHEHT CIHpancHMOR Ypanud
TAXJIAHTAH CerMeHTHap Xonarura aiiTunanu.

Arap cnypanciMoH ypanu€ TaxTaHW ¥Hr ToMoH/aH folinatca a
(am$a) cnHpannn MORMNENTHA 3aHXHPH Refnnagu. Arap cnupan-
ciMOH YpanuG TaxJNAHWID 4all ToMOHra Kapatwiraw O¥aca [ (Gera),
CIpyKTYpann cnupan aed ropwtHnain. 82-pacMuunr b KypuHdurMza
aKCAPHAT OKCHIUIapAa KM yupaligrad o-cmupan HaMoHHI 3THITaH.
Oxkcunuser Gy Aapaxkanard cTpykTypack OHTTa caTxaa moinamrad
6Ynagu. ManTyMkd, OKcHnnap OwTra Ba KjnuAwa Onp Hedta
NOTMNENTHA 3aHxkupupaH wbopar O¥nazn. Arap okcun OuTTa
nomunentig 32HXWpHAaH nGopat O¥nca, OKCHA CHHTE3IH HKKHIAMYH
CTPYKTYPa XOCHN KHIMHHIIM OUNaH TYTalad Ba OKCHT Y3 QYHKUNICHHH
Gaxapnwra Tahgp xucobnawanu (wnosa — 82-pacM, B). Burra
WRKHNAMAY CTPYRTYpara dta Synran Mnornobun OKCUIHANAT Onp neva
OMp xun nommenTug saHAMPR KeTMA-KeT YNaHHG x¥n carxaa Ypann®
KONTOKcHMOH Xonartra kenaan. QKCHIT TY3WTHUWMHEHE Oy JapaXkacHtH
ORCHAMHHT yyraMuK CTPYKTYpacn JZefiunany.

Oxcnannar TYPTAIMYH CTPYKTYPACH HKKH BA YHJAAH OPTHK XHI
YMRaMuu CTpyKTypagard MONANENTHA 3aHKHPHAAR TAalIKWN TONIaH
:Kc"”“ap.ﬂa OYnanm (unora — 82-pacm, I'). Macanan, remornoduH
n:;"“" TYPT Xunm yulaMud CTpYKTYpara asra ©ynraH oOKcan —
ams, ISR, 3aHKHApHAAH TAWIKHZ TOMTAH, YNADHWHT HKKHTACH o
va P2 Ba ukxkuvacu [ Gera nonunentux 3aHXKHPU XHcobGaaHand.

PHUHT Xap kaitcH GHPH Y3RHWHT CTPYKTYpach GMlaH MHOrNOBHHTA
mma“’ O¥nanu. VYaap kyn carxia Gupra Ypanub oxcHAMMHT
Waknnard TYPTAAMUYM CTPYKTYPacHHH XOCHN KaAnain.
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LUlyHaai KWInG, OKCHIHUHE TYPTAEGMUYN CTPYKTYpPacH Aapamachra srg
Gyaras TYpTTa: WkkuTa ansda (0, oz} Ba mkkmra Oeta (B, §)
KOTITOKCHMOH XypunMa Yzapo kywuawG remornobuH OKCHMHHuyg
TYPTRAMUH CTPYKTYpacuiu 6apno stanu. [llynaaii xonaTaa reMOrioduy
OKCHIH ¥3 QyHKIMACHHA Gaxkapuitra Taiiép ned xpcobnavanu.
Oxkcunnap OpraHHIMIApHUHT  akcapusaT xadruit kapaBHmapuhunp
HamMOBH OFNUINMHK TasMUE 3TYBYM NONRQYHKIHOHAT OHonony.
Mmepnapaup. IUyHuHr yuyH XaMm opraHnzmnapia OKCHRIAPHRup
Xunnapu kKyna k¥n. MacanaH, fpokapuor OpraHn3MuapHHHE Bakuny
Wuak Ta€kdacy OakTepuxcu Tanacupa 3000ra skun OKCHN XUinapp
Maexyd, OfaM TaHacHaa aca JLITonurr xucodw Oydauua 00 MHEraay
OpTHK OKcMN xnanapu Gop. OKCHNHWAr OyHYalIWK KEHT MHKEcna
XHIIME-XHITAATY YTApHUHT §Ta Mypakkal ¢TpykTypaaargt TadioByTiapy
Xucobura TasMAH 3THIAZA. OKcHil MOQIACHHWHT XOCCANIAPH YRADHHHT
Gupaamn, MKKHIAMYH, YUAEMEY BR TYPTRAMRH CTRYKTYPR Aaparacura
DormHK. OKCUNHHHT (YHKUIHOHAN XOocCaflapuHUHET HaMOEH Oy
TabMHR JTHIAA YHWIr Gupnamul gapaxagars CTpyKTYpacH, a1
MOJIMMIENITHY,  3aHKUDNApUHUHT  Yaura  xoc, GerakpoprHTWH:
axamHsTd, alfHukea, roxcaxkaup. Kenrycd aeiomnapra upcdiinasi .
rennap GaonAATHHHHT Maxcynd Oynmuln oKcuiflap FeHeTHK axco-
[OTHRRT EHOTUT WAKMIA HaMOEH GYNMHUIMAR TasMUH ITyB4H Bap-aa
Xadtnil  RapaABHNAPHHHHC PEATHIAUMACHHU TabMHH JTYBUM MOJH-
dynxumnoran SuononuMepanp. OKCUN MONICKynagapi KeNrychd aenol-
napra MpCcHRAnNAaHraH reHeTHK axGOPOTHHHT peaNn3apHACHHK TabMHH
3TYBYH EYHHNATH GyHKUMATApHH Oakapanunap:

1) Crpywryparuii dyukuns, OKcHINap OpraHM3MHWHT Gapua
rikuManap  xywaitpanap#, Opradovanapd  TapwuQARIHD acocuit
KMCMHHA TamKWI STagd. Macana, XpoMocoManapHwar 60%ra akeH
KHCMH OKCHRNZpAaH ndopar.

2) @epmenrtatus gyuxuug. Okcunnap depmedTrap A
Oprann3IMIap XaéTuit KapatHNapHHRHT KeUHUWINHH, COBUP 55’”““‘“':("
TabMHN stajin. MyMramaH, ynap HYKReHH KacioratapH (IHK. PH{?
HUHT GUOCHMHTE3IWHH, TEHETHK axGOpOTHUHT peamH3aiyAsCcHHy TabA
sramw. (BY Xakiarw Mykamman MasaymoT ywBy GoOHMHD KeID
maB3ynapunza Sepunann).

3) UmmynuTteraux (Myxobasa) $pynxuuacw. Oprad
CUHTE? KMTHHANMIAH alfpuM OKCHA MONEeKyAanapu aHTHTENa
OpraHk3M TAHACKIA KMPHG KONTAH Kacam TyFAMPYBYH GakTepHA
BHPYCIIAPHH 3apapci3fauTHPaRH.

fama.
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4) Fueprevnk pynkuus. OKcun MONEKYNACHHWHT MyaHaH KIHCMH
oIIKO30H Muak #i¥nmapu Xyxafipanapuja napyanagud o2 MHKIOopZaa
gynca XaMm XadTuil XapalHIApHWHT Keummn YUYyH 3apyp O¥nmran
aHepTAAHN aXpaTann.

5) DBuoTpaHcropt QymKnuacH. AlpuM oxcumnap  Gab3n
MOAABNAPHH, KUMEBUHA SREMEHTAAPHH OpPTaHHIM TaHACHHMHAr Oup
xoliufal HKKHHYM >Kkoftura xjuupum dyHkunacusn Oaxapaaunap.
Macanad, KM3UA KOH TaHavanapH TapKHOHAArH reMorfIoOHH OKCHIIA
ynKagard  KMCIOPORHH 6ytyn Tana O¥iina6G Oapua xyxaiipanapra
eTKazaiu.

6) Brorpancdopmatop PyHKHHACH. AWPUM “oKchanap opra-
HHIMJArH OMp XHA 3HEPrUAHH 00IKZ XWI 3Hepruira alinautTHpH
GyHKUHACHRK GaXapaay.

7) Teunap taonuaTeHA COWKAPHIL — PErYAATOPAHK §yHK-
UHACH.

5. Neni paoanarunnnt Somkapuinmy

TeHeTHKAa COXacuaard TAAKAKOTAEp 3YKapuoT OpraHu3Maap
taHacHBary Gapua Xyxatipanapra ymby opraHusM TypHra xoc 6ynrax
RRIIIORA XpOMOCOManap COHM Ba YNApRard rennap MaxMyacw OHp
XMIOa TYIUK Mamkyn JkaHmurudd  kypeatan.  Jlexkmn  wysra
KapaMachaH, OpraHHiMiap TaHacwAard TYKuMmanap xykaiipanapu
Y3MapHHHHT CTPYKTYpacH Ba GQyHKUMACH Gituua ¥sapo xyunu dapk
Kinapunap. SIHa MYyHH XaM T2ZbKUATAL KePakKH, XaTTo GHTTa Xyxaitpa
HYHAA OKCHINAp CHHTE3WHUHI TE3NMUTH Ba BaKTH Xap XMl O¥naiu.
HOkopusa Gaén 3triran KOHYHHATHAPHHHr HaModH G¥mnumira cabGad
reHnap QaonMATMHUHr perylaunsch Tydaiinu Xap 6wp THxuma
Xyxalipanapiia MyafiaH rypyX resnapriba ¢aon Xonataa, Soukanapy
3C3 TACCHB XOonataa GYNMUIINIH MONEKYMSp CEHETHKNAD TOMOHMAAH
#cBoTnancan,

Feiurap GaonMaTHRMHE TeHETHK perynauuscH Xakmaari Hazapus
B2 Gy Rasapmsra acocnauran OKCHAMZPHAHT CHHTE3 KHIHHHIUHEHN
“boranorwm moxen 1961 iunza (pavuy? onumnapn @©.Kaxo6 Ba
ﬁ-::;riionap TOMORHJaH Kamdy STHAAM (83-pacM.) Maskyp xaurgmer
aMa.nr: OT OpraHW3Mnap BaKHI Huak Taékuacwu Oaktepna (E.coli) cuaa
mnepo_ﬂomupunrau MOJIEKYNAP IEHETHK TAAKHKOTIAp HATRKacHIA

Havapusicu» HOMH OnjaH arangu. Ymly uHazaprara OHHOAH
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CTPYKTYpaBHi rEHNAp GaonWATHHH Perynauus KWIYBYH rennap
$ynxuuacura xapat Hkkura G¥nuHagm:

1.0nepatop rewg wPHK pa cTpykTypaenii NeHRapBHHT ongung
sxolinawran 6¥1an4. Yy reu xoknawran uPHK nuHr Kuemu onepon
neG atanapy. Oneparop rend crTpykTypasuit rennap &aonmsTuuy
GepocHTa GOWKAPHW GyKKLUHACHHA Gaxapany.

2.PerynaTOp TeHW TeHOTHNHHATD oneporaH GorKa KHCMHOa
®ofinaurra GYMHOG, omepatop reHuHWHT (AOTMRTHHH  GOmKapuy
GyHKUHACUEK Oawkapazu. Maskyp reH penpeccop xeG HOMRaHray
OKCHNHM CHHTC3 KHITang,

OrnepaTop TeHR HaoAUATHHHHT HaAMOEH BYnMm EKR 6¥MMaciury
penpeccop OKCHIHHMHr daon €xu TaccHB Xonataa OVmMwmnurura
GOFIUK. SIHMH CHMHTC3jnaHTaH cod xonmard penpeccop $aonugrens
(naccus) 6ynanu. Hly cafabnm y onepatop reHuHMHr Qaonmaruuy
T§XTaTa onmain. Arapra xymalipana CTPYKTYpaBuii renap $paomigry
HaTHKacHIa CHHTEINanadrran cY¥uHrTM MoamadmHr (pacMpa J{ Xapdn
Gunan udonanaHral) mukuopw keparuua nopman G¥rca, pempeccop
okcunu  aon OYAMaran xonataa 6YnagH. BYHMHT EaTuwxackpa
OnepaTop TeHH  CTpykTypaBuit CEHNAPHWHT  HOPMaR  daonus
Kypcatiinnn TabMUH sraan. ysusr yuyn “J1” mopgacuruur HopMa
MUKIOPAArH CHHTEIU gaBoM 3Taau. Arap Xyxaipaga cTpykrypasui
rennap GaonvATH HaTHXacHOA CHHTE3NaHTaH «J» MOLZacHMHH
MHKAOD: KeparuJaH kymalinh, tynnasué xonca, Oy mMoana penpecco,
OunaH nappoB peaklngra KHpHIUG yHYW Aol XomaTra KehTtupagw
Daonnauirad penpeccop oneparop rewu GmnaH ynawu® y opkamu «JI;
MORJAACHHH  CHHTE3MafTrad CTPYKTYpapuit reunap $aohngTuu
TYXrati6 kyamu. OkuSarga «J[» MOLJACHHW CHHTE3NEW) BAKTHHY.
THXTATUNAAN. Xykalpana «Jl» MOJRACHHUHC 3aXHPa KHUCMHM Tyra6, G
MO/UIAHWAT CHHTE3NAHa (owmnaliura 3apypuaT maifoe Oynudily Gunat
PenpeccopHUHr HaoMati TYxTakan. HaTwkana onepatop FeHu siHi
CTPYKTYpPaBHH TeHNap GaonuaATHHH Tukkaiau. «J[» MognaHwHl
CHHTE3NAHUIIH qHa SOuLnananu.

Wiynnah wunub, xywxaiipaza xoHiaMral TeHETHK KypHIMa
PEryNATOp Ba ONEPAaTOp reHnap MablyM CTpyKTypara ara Gynrai
OKCHITHUHT CHITE3 KMMMHUILKER OOUNAtt Eki TYXTAaTHM 32PYPrHriHt
HORANOBYU HHAYKIMy Ba penpeccis CHrHanmapHHH kaGyn Kupmil B
YHTa camapanu aeol Gepuin XyCyCHATHIa 3ra IKAHITUIH HCOOTnanaH
CTpyKTYpaBull reHNApHUAT OKCHIIHH CHHTE: KUnul (yHKUHACHH!
perynsuus KRRUII XApadéHu MyKaMMan Y3uHu-y3u GouiKapHil
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83-pacm. CTpykTypaphii rexnap paoruaTHHunr SowIKapranmmy.

NPMHLANKHIA acOCKAHTaH MONEKYTIAP TEHETHK TH3HM  XHcoOnanami,
"JIHK monexkynacniad Mabiym CHpaTra 3ra GY¥aran oXCHBHRHI CHHTER-
nARUH  XaKHZary® Hpcuit axGopoTHURr peanusanuacy  Xyskaltpana
MaRkyAd yWwOy OKCHI MHKAOPH B2 YHFA 3apYPHAT XaKnaarw
axGopoTHHHT ¥3 Hasbatnza JHKaa copwp 6¥ayran wPHK Tpanckpun-
LMACHTR TALCHPH OpKasi SoOMRapUANIIRNIY KYpcaTRATaN,

KaxoG Ba MoKO TOMOHMRAH CTPYKRTYpaBiit reHiap GpacnHATHHUHT
PerynsuuicH XakHiard Ha3apHs B3 MONeN IparuiraHian xedup Oy
coXara OMJl 7Ha MYXHM AHTH JIANHNIAp ONMRHAK. By Nanunnapra Gumoan
OHKHHHr TIONMWHYKNEOTHA 3aHKUDHAA ONepatop TeHMHWHr SHHAa
NpomoTop feG aTanram Hykneotnanmap tapruGu maexyn, TpomoTop
Kylunary yqra Gyskumnsun Saxapaam:

1}y JIHKuuur npomorop xoiinawran xoitura PHK-nonumepasa
depmentn ynanas, Ty €PHHNMr ¥3MJa CTPYKTYPa reHnapu koinawrad
APHK cuiivesyn GOWMAHMLINHIK TAMAH T,

2) Tlpomorop TtapxuCuaru HykleoTHARAp Tapradu JIHK
MoneKynacuiarn MKKuTa TMONUHYKNEOTHA salxupHian xalicu GupH
Y3ura PHK-nomumepasann ynawmurnuu anucaaitan, Wynnadl kunub,
AHKupur gaticn MoNUHYKneoTHA 3aukupn APHKHUET cuutean yuyn
AHAC3ANMK Baznacuuy DakapHUIHIH RPOMOTOPra GOFIHK,
raun“?,, Tpawcipunuas, Tpancnauns HapaCHRAPHHHHT AKYHNAH-

HH UAA, UAG, UGA tpumnnetnapu Genrunadiam.
Tymy:i): ac::"‘ﬂyMoTnapm acocnann® KeHFpOK MAaLHONarH ONepoH
K b L‘:o NPOMOTOD, TreH-OMEPaTOp Ba CTPYKTypasuii rewnap
TEKYNAD  TeHETHKAJA  TPAHCKDHMUHA  HATHAKACHAZ
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cunTeananrad UPHK Hu TpaHcKpHITOH, peniHKaUHA OPKAAH Xocu;
oynran JJHK napkn peniinkod, XpOMOCOMAaHHM 2Ca CETPEron, alipm
rEHBapHH HHCTPOH Rel Xam OprTHIAAH.

DYKapHOT OpraHu3Miapna XaM rennzp GaomHAaTHHUHT peryng
uuAcH Xakunary XakoS-Mouno rabnuMotuga GaéH ITHAFaH KOHYHUST
napHUHC  acocuiinapy HamoW Oynanu. JleknH yhrapua reunay
(GAONUATHHIHT PeryNAUMACH MpOKAPHOTIAPHHUKMra WHCOaTan xkyy,
Mypakkad kedagM. By ikapaéH sykapHoTaapma Uy BAKTraua Tymy
TaOKMK Kuaud TyratunMarad. Xo3upraua olMHraH ganninapra Gunoas
JYKApPROT  OpranuIMiapiaz reHnap QaonUATHAHHT  PEryNAUMAC
TIPOKAPHOTAAPHUKKAAH Kyfinparn Genrunapu 61naH TadoByTNaHam:

I} Ilpokapuotnapna Gurra tPHK onteporuza 6UTT4 onepaTtop renr
Ba OUp HEYTA CTPYKTypasuit rennap koawra 3ra O¥namm. Dykapuon
oprannsmiapaa sca WPHK cTpykTypachina koanasraH onepoH ORTT:
peryasTop reHit GiTTa CTpykTypasdit reH apcait axboportira ara 6§ maam.,

2) Dykapuotnapia npoxapwornaplarn xabu afipusm  Xyxaiipa
HOMpacuaard reunap $aojMATH peryisuMACHAan TAUKapu, OyTyH
Oprand3M noypaciia  aonnsT KYpcaryeyd TFEHNAP MaKMyacw
(aONHATHHHHE PEryIALHACH XaM MaRXKY.

3) [lpokapuoTnapga TPaHCKPHUITLAS Ba TPAHCASAUKS dkapadHnapu
KeTMa-KeT aManra oMiaau. JykapHOTRapAa »ca TPIHCKpHNUMS B3
TpaHCHAUMA KapaérnapHaaH TAlIKapW YIApHHHT OpacHaa YYHHYH
KapadH CRJAANCHMT Ba NPOMECCHHr XOIWcacH Keyamd. ByHuur
HaTIKACHAA ONauH fapona npe-y PHK cunreznananu.

4) Dykapuotnapra TYKuMa  Xyxalipanapuuuar  gudiepe-
HHAUWACH Ba OpralNapHUHr PHBOXNAHHIIHHK TabLMHHNOBHA reHaap
QEQTHATHHRHT  PEryIIUHACHra COPMOKIAp TALCHPH Kyund OYynami.
Cyramusyeudiapna aca Oy wapaSHra >xkducdii ropmopnap XaMm y3
TaLCHPHHHE K¥pcataau.

5) Monexkynap reHeTMKa NanMINApUHAHT KYpcaTHIIMHa IFyKas
pUOTAAPAAry rewiiap (GAOMUATHHHHI pErysUMACHa XPOMOCOMS
TapKUOMAArH TUCTOH BA [HCTOH G¥/IMaraH OKCANAp Xxam TabcHp
kypcatagu. I'meronnap, afimuxca, H1 rucTonw reHnap cllaonnﬁ'f'“““
TYXTATHUITMTH, THCTOH OYiMaraH oKcHnnap 3¢a, akcHHa rexnap
GaOoNHATHHHHE HAMOEH GYNHIINIa TaLCHD 3TARH. H

Kearycn asnosra surota Xxocun 6fmwm opkasu Oepant®
reHeTHK aXGOPOTHWHT OpramHsMIap OHToreesd jasonuna Geird P
XYCYCHATIAp (EHOTBN InakiWaa HaMoSH OYmMm KoHi"""’”‘m"a;';J
MyKaMMalt «OHTOrEHE3HUHT FeHeTHK acocaapHy GoGuaa Gadn THIAA:
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Xi606. TEHETHK HHKEHEPHA

TeneTHK HHXEHEPHA MONEKYNAp Ba KNACCHK (YMYMMIL) reHeTHKA
xamdp 3TraH HAIAPHI KOHYHHATNAPra Ba ApATURraH MeTOANapra TaAkuG
opCAHISMIIap FERETUR ax0opoTHHN Makcazra MyBO(HK FarapTHpHG
ypaHcTeH OpraHy{3MNap SpaTHIN Ba yhapHH GaXonal aMatHéTra TaBCHA
KHMKLT pazudaciny Gaxaparural amanuit MONEKYIAP reHeTk $haHznp.
[eneTHK HIDKCHEDUA TAAKHKOT oOGnekTHra Xapab Kyhuparm #yHa-
qumAan HEopaT: T'eH MHKeHepuWsCH Xamza XpoMocoMa Ba XyxkaHpa
HHKEHEPHACH. leHernk uHXKeHepus YI3UHUHT baosHaTRAA Kylnzaru
MONEKy A P-reHETHK XKAPAEHNAPHH aManra OLNPajy.

1} J1abopaTopus u1apoMTHAA FEHIAPHHE CyHbHIi CHHTE3NALL.

2) 3yxapuoT OpraHuIMnap XyxatdpacHzan alpaM reHNMapHu,
XpOMOCOMAHWHI alipHM KHCMIIApHHK, alipaM XpOMOCOMANapHH, XarTo
gaponapHy akpaThO onuw. Xpomocomara 3ra Syamaran opraHuzmnap —
POKAPUOTIIAPHHHT Ba 3YKAPHOTNAPHHHI UMTOMNAIMATHK OpraHoRA-
napugara nnasmorennapauur J{THKenaa xofinawras afipuM reunapHH
axpaTHO ONHUI.

3) Axpatnd omuHraH 2-MyHKTOA Kallm 2THATAH reH Ba T'eHETHK
CTPYKTYpanapii Makcaara Mysodmx pasrinaa Kaitta Kypuut.

4) OprauvsMiapaa  axpaTuf onuHraH Ba  naboparopusjia
CHHTE3NIaHraH TeH B2 FEHETHK CTPYKTYPATApHHHT HYCXANApHHH ApaTHO
YhapHi K¥nafk THpMLD ~ KNOHAALL.

5)Kaln KuIuHral onepauus opkand Taliépnanrar rennap sa
FEHETUK CTPYKTYpanap JROHOp OpraHH3MAaH Maxcyc BexTopnap
€plamMmia  pEUMIIMEHTra, ALHK MPCHATH  Y3rapTHPUIHUIM  pexa-
NAWTNPUITAH OPraHH3IMIa ¥TKA3ULT BA YHHHI FEHOMHIa XoiNaWTHPHUL
B2 QaoNUAT KYpPCaTHUIH YUYH IAPOUT SPATHLL.

1. UeH HHXKewepHACH

Gyn“;"eu HIKEHEPARCH MONCKYIRD TEHETHKARHHT MYXHM GHD GV RHMH .
R OTBKCHE[JHMEHTaJI WIAPOUTAA JOHOP OPraHH3IMAAap TIEHEeTHK
Mynor:p“HH"Hr Oupnury  6¥nras  reHnapHH  TAOKMKOT MakcajiMra

K DEBHMIAA YsraprupunraH BApUAHTHHA ApaTHI Ba YHH

€
PEUMTHERT opraniam xywalipacira §Tkasunranaa 3 (yHKUUSCHHEK
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Gaxapa ONaAWraH XoMaTAa TPaHCTeHo3 KWIHIDHM OGunanpagn. Tey
HIDKEHEPHACHAA TPAHCIEHOZ YUYYH MYIDKANNAHraH redWnap Kylunary
MOJTeKY AP MeHETHK Kapa€Hmap opKanH oJaHHAgH:

[) lesnapHK CYHBRHE CHHTE3 KA  peudnedtra Y¥TRAIHLL, a)
renlapHd XUMEBWH MeTox Epmanmufa CYHBHN cHHTe3nad peunnHenr
OpraHv3MAra ¥Txaiuur; &) remnapHu depMeHTATHB MeTOX EpRamMuna
CyHbHH CHHTEINAD PELUITHEHT OPraHH3MUTa YTKAZMLI.

2) HoHop OpraHUIMIApHUHT [CHNAPHHA PELRIMENT OpradHIMiapra
MaXCyC FeHEeTHK KOHCTpYKUMANApP €KW BekTopnap €paamMuia Yrkazum,

1.1, Cennapun cyunuit CHHTEI KHJAHII

Xo3uprdf  3aMOH  MONEKYJIAP FEHETHKACHAA TEHIAPHH CYHLR
N200paTopHA WAPOHTHAA CHHTE3NALIHWHT WKKUTA — KHMEBHH gy
¢bepMeHTaTUB CHHTES KHIUIT METONIAPH KYITAHWIAAHU,

lenwmapud KuMEBHIE MeToa EpRamMHAa CYHBH# CWHTeRIau:
DysKUROHAN Dack TeHFApHN KMUMEBMIA MeTo] EpRaMuia CHHTEIRAWHK
gactnab 1976 funga AKIL na wnosus XMHA onumi Kopana sa yHRED
XOAMMIApH  AMaNnra OUHIpZM. Yhap HYaK Taék¥ack  (E.cofi)
GaKTepMACUHUHI CYRpeccopauk QYHKUNACUHH O2aXapyBUH THpo3un
TPHK cununr 126 ’kydT HykneoTHaaan HGOPAT NeHRHI CUHTES KMIAN.
(B4-pacm). by rewHunr dynkunonan ¢aon Xorataa SYnMMErEHAM
canald KOMHUI YYYH ¥wa BAKTHHHC ¥3HAaa WYy FeHHHHr EHHaQ
XKolnamraH npoMoTop (52 xydT HykneoTuara sra), TepMuHarop (21
Ky@T nykneoruara sra) AATT, TTAA sa EcoRI pectpukrasa tawmii-
Aurad calTnap TETPaHyKIEOTUAIApH XaM CuHTeanasagW. [ermapHu
kaméaull  yeyama  cunresnawr  JIHK-nomumepasa sa  JJHK-nurasa
(epMenTIapy WWMTHPOKWAA amanra otwmpuianu, (fynpaf TapkuGza
AHTH CHHTE3JAHTaH TeH ¢ydKyHoHan AaKTHR XONatha SKaHIHrH
ncbotnanmy. Byww ucGotmnam yuyw CyHLUM cuuTe3nawraH rem T4
GakTepuoGarHHUET MyTaHT <opMacH reHomura ymaHmW. Ywoy
GakTepHodar YHHHT MeHOMHIA CYHBUN CHHTE3NAHTaH TEHHA yNaMaciaH
OOHH KyfMaara XycycusTiapra ara 3Ad. YHAa HOHCEHC-MYTalMA 1€
HOMIAHraH MyTauns hakao Gynrad >am.

By MYTalUMA MaTWKacuma YHHHC reHOMMAArH —THpO3HHHH
koanopun VAL - Tpunnet wmyrtauwon YarapnG YA TphnietdT.
afinanrad 3ad. YA tpunnern ty¥xraw curaamu ge6 HOMMAHTaH 6)’““:
y TONUMENTHAHHHT CHHTE3NAHUWIMHA TYxraranu. [IyHukr y'uyH xa
ywly wmytaut Oaxtepuodarmap wvak Tagkwacw (E.coli) Gat-
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TepHACHHHHT HOpPMan Xyskalipanapuzna wynas onmadion. YyHKH ynapaa
JarnaWHr XabTy yuyn 3apyp Gynran mposnn G¥nmaiizn. Bnonormk
oOBEKTHHHD  YIIGy Xonard TaOKpHG2 YUYYH kOMTPOR  BapHAHT
pasH¢racHHM Gaxapan. Huak TaéK4acH OaKTEPHACHHWHT yuly MyTaHT
KyMaApacura CYHBLUR CUHTEIMaHTaH cympeccop ThposuH TPHK HAMr
reHd KHpHUTUIIM. By reH QaonuaTH TaLCcHpHAa MyTaHT GakTepnodar
aHri OCATHTa — NyaK TaékHacH GaKTEPHACHHANT HOpMan XykaipacHaa
auiaii oMM XyCycuarwra sra O¥nan. bywunr calabu Kyluparvua
IKSHIHTH aHUKaHRH,

Cyubuil cHHTesnauran reR QAaONMATHHHHT maxcyliu GyaMuL
cynpeccop THposnd TPHK cu oparpart THposun TPHK cu kabu ysura
THPOIHWHHUHI GAONNAWTHPHITAH Mostekynaciii Gornal onagy Ba yHH
pubocomanapra erkasana. JleKHH WOKOpuia aliTraHHMM3feK, ynapaa
AY1] auTHKONOHK MaBxYA. By KOoOOH TUpO3UHHUHT Koanapu (YAY,
YALl) ra xomntementap smac. Bynnait tPHK T4 Gakrepuodarunnsr
HOHCEHC KOAOHW G¥mmumt YA TpumnetHra koMnxeMeHTap O¥nann.
IHyuHHr y4yH ftirn cHATeanaHns GakrepHodar XysxafipacHra KHpH-
tunrai cynpeccop tHpozur TPHK cu T4 GaxrepuodaruHiHr HoHceHc
LYTAUAACHHUNT  (AONHATHHH TYXTATHO K¥AAM, ALHH CYNpeccHa-
- NaHULIHra onHO Kenaad. Bynunr natixacnna y T4 Gaktepuodarn avak
TaékdacH OaxkTePUICHHMHI XyXaiipacwaa #iaif omagurad xopatra
kenann. CyHuHA, hyHKUHOHAN aKTHB MEHIAPHH CHHTEIAMa AHA GUTTa
MUCON TAPHKACHAA UuaK TaéKyacH CaKTepUACHHHHT AGKTO3alH ONepOHN
QIEPATOP FENHHHHT KUMEBHH CHHTEINAHMAHTHIMHH KEATHPHLI MYMKUHH,

HOxopuaa Gagn sTunrad TAOIKHKOTIAp CYHBHI mapontia KUMEBH
ycynaa opraruamnapnaryt TaOWMil renslapura afiHan yXwail reHnapsi
CHNTESYAWT MYMKHH OKaHIHIHHE #cGOT ITArAap. Jerue kasdgad
YCynna cuuTeananran reqnap avra mMabiyM GYIram renapHUHC SHT
KHYUrY Xucobnanagu. Muurnab pa yHjau OPTHK HYKneoTHA1apra 2ra
6ynran  okenn MOJIEKyRANAPHHM KOANAKIWTaH TeHNapHH KIMEBHIT
YCynua cumtesnan MYMKHH IMAcIHrA MabayM OYnau.

Cennapuu PepMeHTaTHE METOX EpIaMHAa CYREKI cHHTE3 AN,
TMpzszixaﬁ, HAPHK reHnapHH CHHTe3NaW! WMKOHMSATH  TecKapy
¥ P;“ll“ﬂ HapadHuWHUHr Kald STHANIUE HATHXKACHAa MYMKHH

* LECKapH Tpanckpunumna ne6 uPHK wernzupa komitnemeHTap
ARK Monekynacuuuur ciuTessaunIIra akTaaan. b
— THaaK. By WkapaéH TeckapH
PHTa3a hepmentn TabCHPHAA HAMOBH GYINWIANCN aRUKIRHAN

231



Tcpausaroy

&

i [ | 4y -

FULT I T YT Y AT FE L TS AT

e
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TYLTUAAGT TRRLAQIT TAL RELT YT,

84-pacm. KopaHa ToMoHWIaH KHMEBHIT METO OPKAny CHHTE3aHral
FeH CTPYKTYPACHHUHT CXEMACH.
Paxamnap - nykneotuanapauer HoMepnapy; -52 nau — | ra
npomMoTop; | gax 125 raya tnposuanu TPHK BuUET ren cynpeccopy; 1
nan 146 rava repMuanaTop; oxupnapnaa AATT Ba TTAA
TETPAHYKITEOTHANAPHHHT KECHKAAPH.

(unoea ~ B85-pacm). Teckapu TpaHckpHnTaza ¢epmeHTH 1970 #aun
TémHn Ba Mu3ytanu ToMounaad xawd srunrad, 1972 iinnza Kacn
BA YHHHI XOAUMIAPH OfaMHUHT TMOOHH TeHRHR Oy METox €prami
cynnult cupTeanaiinM. (973 Hunpa PoccuA Ba Yipannapary dim
MapKainapfa Ky&H Ba KanTapra XoC TTOOKH TeHH cyABHi ApaThHil
lennapiy depMeHTATHB CURTEINAE yuyH CuTra KUMERKHA wAWL
Kyfingars MopJanap IpuTMa XONaTHAA XoitnamTupunagw: a) red.
CHHTE3NAW YUYR 33apyp Kypwiiawl Mavepuann G¥amum  1e30K<
nykneosuaTpudocdat; 5) Teckapu TpaHCKpUNTasa GepMEHTH; B) TCH!
CHHTE3NA YUYH aHA0a (YWKHHACUHH OaxapyBuW CHHTEINAHHL
Kepak 6¥nrau reH xogura sra MPHK monexynacu; r) MarHni (53"’3_
MapraHeu) MOMNApM; A1) TeH CHHTEe3NAlll peaklHgCHHM TenawTHP
YUYH «30HI» B2HGACHIa THMHHHUHT §—10 HYKneoTH 1 TApTHOH XM
Kaagn. Bupyc resnmapund cHATesnamga «aduTKA» cymumAcH!
Gaban TPHKnap Gaxapagu. TeHHH cywbuil GepMeHTaTHB anTeSHfI
YUYH sparuaraH OyHIail MoIzanap SpHTMacH TecKapH Tpﬁ"cgp“_r}{f
pepmenTu Eppamuga wPHK angozac éHuna (K(}Mnnemeurap) Kb
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MONEKYJIACH CHHTesnanag. BYHHHT y4YyH apsan YHTa KOMILIEMEHTap
FOMMEYKNEQTH 3aHKNDH CHHTCINAHAAN. ByHAaH CYMr TpaHCKpHTITasa
pMEHTHHHHAT Y31 CHHTEINAaHraH NMONWHYKIICOTH] SaHXHpWra napai-
pent YHFE  KOMOTEMEHTAp MKKHEYIH NONHHYKACOTHR 3aAHXHPHHH
cpuTeznaian. byrpait xonataa JHKuuur myaflsH KucMi GYraH yHUHr
Tapxuﬁn,nam reH cywbiil T¥MHK CHHTe3NaHraH XHcoonanamay.
Kafia stunran ycyn Gunan onam, Ky®H, cHukoH, ¥pnsx eBa
KaNTApHUHT TIOOHH, CHYKOHMAPHIHT HMMYROTTIOOYTHE TeHnapH, 6an3u
gupycnap Ba Gaktepnodarnap k[IHKnapn cunTes KHAIHHAW.

1.2. Tennapun pexombunant xXHK vap opxann
TpaschopmMaHaA KHAHIE

[Oxkopuaa Kaia ITHNraHufex, TeCKApH TpaHCkpunTasa GepMeHTH
épnamana  QepMmeHTaTHB  Yoynaa  k¥nmHua  Mypaxkal, fupuk
CTPYKTYPABHH reHNapHu cuHTe3Nalll MyMKHWH JKaHAHry kYpcaTHnaH.
Jlexur xJIHKzaru crpyktypaBu#fi renfap QYHKUVACHHHHC amanra
OIIMIUMHN TABMHH 3TYBYH perynsrop reHnapHu 0y Meron &paaMuna
cyHbHif CHHTE3NAlN aHva KUAHHIMAHK GHAaH aMalira OLHPHIKWIHCH
xaM k¥pcatunan. Ba#x sTunran caGanapra OWHOaH TEH HHXe-
HepuacHna K¥NHH4a TpaHeTeHO3 yuyH Kynad G¥nran obnext G¥amuum
NOHOP OPravMIMIan axparul OIHHraH TaOnHil renriap HITNaTHAAH.

TpancreHoznn 6y meToad &EpAaMmrAa aMaira OWRPRII  YUYH
MONeKY/iAp-reHeTHK  TagKWKOTAQp, Taxphbanap Kyftmmarn TYprra
Gockuuna aManra ouMpunagu: a) AOHOP OPraRU3MIAH TERHH AKPaTHS
onuw; §) Bextop-naasmupavnyur JIHKcH#K¥ Xankacumon xonataad
ERUnran wakira KENTHPHLU;

B) pekoMBMHauT {ayparait) xIHK spathws; ) pexomOunant JHKHUHT
KEPAKAH red ofnamrra KMCMHHH PEUMITHEHT Opran¥3M FEHOMMIa
Yam Ba yHuMr daonusT kYpcaTHIY YuyH 3apyp WIapOMTHH XyXahpa
WiMRa gparwm, ByHuur yuyH KyfugarH MOREKYNAP-TEHETHK TanKH-
l(o'map aMaira OWIHPHIAH.
mmaL Howop opranuamamar JHKcH pecTpukTaza depMeHTH Zpaa-
M}’aﬂg::y“ SYnaknapra 6ynunanu. By depment JIHK monexynacuHuur
Xinnape ’:‘(‘;ﬁHHH Kecnb yHM KHcMiapra G¥namu. PecTpHKTa3aHHHr
“Tamuit op 1 6¥aub, ynapuunr xap Kalicn Gupu JHK monekynann
YHu — ;‘ﬂgl‘ aH» HykneoTHanap TapTuby kolnawrad xofinpaHraHa
Iy A A ab3i Gup pecTpukTaza EcoRl neb Genrunauran xunnapu
AATT gku TTAAT HYK/IEOTHA/IapH TApPKHGHOaTH aleHRH Ba
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ryauuH >KoHmaluraH WOMMHUHr opacuasH kecaau. HIyHuur GHﬂau
Bupra Gy ¢epmenT kecnb rtafépmaraw JIHK xuemnapu yanapu
Gup-Gupura KOMMNIEMeHTap Oy¥nraH AA é&xu TT H}’Knecrm,unaph
wciinawran 6¥namu. JHK GyraruHuHr GyHaall yUmapiHH &gy,
yunapu pe6 nomnauaad. YMyukw IOHK Gynaknapn ywly yum Gupg,.
BEKTOPHWHI Ba ¥ OpKanu peuunnedT oprannsm JHKcura ¥Nauay
(imoBa - 86-pacs).

2. Bextop-nnasMuaaHrar Xankacumon JHKcH pecrprixrg,
pepmeHTH EppaMuaa GHP KoOHHAAH Y3HITHO YN3HKNM YIYHYOK &ifunrg
WAKNra KeATHPHAANINA,

3. PexoMOuHanT (Myparaii} JIHK monexynanapusn spatumwn yuy
ROHOPARR PERURMCHTTA KYUUPUARILYR Repar Gynran ven woltnaniray g
kotnatumaran JAHKHRHr Gynaxrapu nnasmmga AHKcura ynapy
IOyparaii (pekomOnnant) JHK xocun kunuHazu. ByHunwr yuy
AoHOpHUAT Matjanauran [IHKcw kofinawrad 2putMara yayuuo
Xonarra kenmupuarar mrasmpga JIHKeu xamza JHK 6¥nraxnapun
Oup-Gupura ynaiaurad nurasa QEPMERTH CONUBATK. BY diepmenTHuy
Epnamnia zonopruur HHK O¥naknapu Ontragan BekTop-npazmig
AHKcura ynawany, Keidunru gocknuna nnasmuga JHK cHHHHr yunap:
ynauub, ynapHu AHa XanKacHMOH XOnarra kentupunamid. Lywu xa
TABKHANAID kepakku ayparaii JHKnapHHHT WYHA’: a) xakued
pPeKOMOHHaHTRAPK ABHM, AOHOPXAH PEUMIWEHTra KYyMMpHIn Ky3a
TYTHArad redra 3ra OynraHpapw; ©) Oy redra sra OYnamarannap:
MaEXyx OynagH.

4. TpaHCTEHOSHWHT AKYHHH KHCMH ¥3HAd HOHODHHHI Myais
reHHra sra O¥nrad BekTopHuur pekomOuuant (Aayparali) JHKcuw
penHnienT opradu3mra kupHTil Ba yHuHr JHKcura kyuupwiacmra
FEHHH yJ1all BA YHUHC ¥3 GYHKUHACUHN HopMal DaXkKapHIUHHA TabMHI
STHIWAAH KOOpAT. BYHWHT ydyH: a) Ayparaii JJHKra sra 6yarad sektop
BUpyCHap  pEeUMITHEHT  QakTepHANapH  TaHacura  KHPHTHIAAW
0) peunnuent OakTepuAnap TaKna® akpatMuUl MYXHTH UIApOHTHA
Ycrupunany. CenekTHB MYXHT pelMTHERT GaxTepHanapriHr yemus
YUYH Maxcyc Talt&pnaHrad oswka mopna Gynud, yHra ywly Gakre
WTAMMU  4UAAMCH3 GYArad auTUOMOTUK ExM MECTHUHA KYruHh
cnatu6 Yramus, RoHop OGakrepus Ywdy AHTHOWOTHK EKH TIEC
UMANAPra YuAAMIMOMK FEHHra 3r3; B) CENEKTHB MYXHT WApOHT
FEHOMUra PEUHTIHEHTHUHT UHZAMAHIIMK reHH JOHOPHWHI HHP;C
ynauran Gnca y bakTepusnap nolyn Gymmaianrap, suwaG Kkyrat
DAPM MyMKHH. JleMaK, YHHHC reHOMMra BeKTOp - [IATMMAAN
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axuknil pekoMOuHanT JIHKRary peuunHeHTHHAT MyaliaH aHTHOMOTHK
scd MECTHUHAT2 HMIAMITHIKRK TeHH Yrran. Konraw Gaxrepuanap,
nganaH, JoHopHUHr Gadn stunrad renu H¥k JHK kucmmapu Gunas
onnnrat ayparaft THK yTran GaktepusnapHuHr xammacu noGya 6¥nub
xeTaRw; 1) HoOyn Gynmall Awab konraH GaKTepHsapHW xynalTupuu
sxapadunaa pexomOunanT JIHK monexynacn Ba yHiarW TpaHcTeHo3
KWHHTaH TEeH kynaftupunany. YUyHKkH yIapRa pennukamidd HaMo#H
Gynani. Mynpaii #¥n Ownam €y MoNeKynanap KIOHAALITHPHIAAW
(Kyuaﬁmpuna.uu). IOxopuaa Gaén sTunTaH TPRHCTEHO3Z HATHXACUIA
MyaiiaH AHTROMOTHKYXA EKM MECTHUMATa HHAAMIMIHK TeHH MAOHOp
GaxTepHanapnan peuunuedt OGaktepusira pexomOumant JIHK mone-
gynanapu OpKaiH  YTKaSUNAM, ALHH TPAHCHOPMANHE  KHIHHIH.
Hatwkaia peurmtent GSakTeprr xam JoHOpra  yxwawn  MyaHsH
aHTHOHOTHK EKH MECTULMATA YMAAMIMIHK XYCYCHATHTA 3T 6Ynaau.

PexoMOuHanT kKJHK Apathn Ba yH# KRonnaviTHpHil Ba YHRArH
HOHOP MeHHH BEKTOp OpKald PEUHNHEHT opralnnaMra TpaHCreHo3
KRAHID COXACKHa TeH HHKECHEPUACH KaTop 10TYK1apra aprwiau (unosa —
87-pacm). BYHHHT Tacawrit cHATHAA TeH HIDKEHEPUACHHWHT OfaM-
napna kYN TapKanTad guabeT KaCaTuHK JARONOBYH HHCYJIUH NOPHCHHH
reH HHXEHEpMACH MeToan &praMHMAa CHHTEZ KMIMm #Hynra xyiimn-
PAHTKMEHE KENTTRPULT MYMKHH,

DHIU OFAMEArd HHCYNHH MOIZACHHK CHHTEINOBUW FEHHH [POKa-
pHOT opravMiM G¥nraw Huak TadkvacH OawrtepusicH E.coli ra ytxasub
TPAHCIEHO3 Kumuw mMeroan Ounmar mykaMman TanWamui. By kapagu
Kyfiinarn T¥prra GocKHY OPKany aManra owmpHnasu (urosa — E8-pacm):

1) Onam MHCYMTHAWHY CHHTE3NOBYH TeHHH OPTrann3Maad akpaTtnd
omHur, YmwGy GOCKHY MpOKAapUOTNApHWKNTA mucaTaR  aHuaruHa
Mypakxal wMeToanap opKan® amanra OWHWpHIANM. ByHMHr yuyH
Kyuzarn Mertomnapian wyaiisH  taptnbpa  doitgananumagn: 1)
bupusun  merton yy OOCKHYAA amanra OWHPHAAAH: a) HHCYIHH
OKCHIMRE  CHHTe3noBum opraH OyaMumn  OWK030H octH  Ges3uaa
CHHTesLaHTay WPHK Monekynacuaan MyMKMH Kanap K¥mpoK akpaTu6
OMiHanu; G) Teckapu cKpunTaza QepmeHTH Epmammpa Gy WPHK
:‘Elﬂl-?;acu Herusuga koMmnuementap JIHK svru xJHK cinTeznanann.
Keicny doHop oprannamu JHKcnaarn reanapuanir yPHK xoanavrax
Tahey “H“ Y3una womnaran 6¥mazm; r) kJ[HK pecTpuxtasa depMentyt
“eﬂ'rng“ﬁ: k¥ xucmnrapra OYnuuamn. DpHTMana wyHAak Xonatra
""”HHHmraH KIEHK nnasMuia - pextopaap JAHKcy Gunan HHTETpaLHs

A Taltép Xxucobnananm,
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2) BekTropmik Basndacuin OakapyB4H MNE3MHIAAHHHT XATKACHM
wakazare JHKcH pecTpukraza QepMmenti Tascupuaa GHp Xoifup
yaunub ysywuox Xonama xenrtupunami. Ulywpakt JTHKra sra 6y
NRa3MKAA BEKTOQITHE Basugaciuy Daxapuiura TaiEp Xucobnatany.

3) PexomOuHadT (nyparait) JIHKku spatam. ByHurr yuys nog
Opraku3MEAHr napyatadran kAHKcH xoltnawrad spurmara JIHK
YIYHYOK XOMATra KCATHWpunradH mnnazmigatap xamaa xkJIHKyy
napuanaHrad Oynaknapuwy nnasmuaa JHKnapura ynaiuuran mirg
thepment kjwmnaar. [Uynpaii wapoutaa nnasmuganap JHK
pekombuHaLiMA KapadHupa «/[HK napuyanapuuu nmrasa depmey
épnavuna ynab pexoMOunanT (myparait) JIHK Monexynanapu xoc;
KHauKagu, Lynpal xonataa Yauwmnar JHKcupa xJIHK napyanapu
sra G¥nraH WasMMpanap Xockn 6ynmagu. VYimapHu HkkuTa ryYpyx
Bynuw MyMKUH. YNapHUHT GHPUHYH rypyXu XakHWKHE pekomBuna
k/IHKnn nnasmmAnanap. Ynap JIHKcura TpancreHo3 KHIMHWIIN Xep:
Oynran reH xofinadrad kJJHK 6ynary xolinamran 6¥mann. Mk
rypyxu Kanbakut pekomOunant JJHKan supycnap. Yaapaa xJIHKemu;
Yuta ren oiinawmaran Gynarn ynanran 6¥nann. Xakukuit (ayparai
kJIHK sasuacnuy Gupinnuu rypyxra Mancy6 naasmuzanap 6axapanm

4) PexomOunant gJHKHHHr 0faM  HHCYIMH  OKCHIHHN
CAHTEINIORYA SEHH WORRaraH KUCMH WHMaK TadKyacH Gakrepuac
(E.coli) remoTRMUTa YTKasunu® ynaHags Ba YHMHr QaoluaTd yudy
3apyp wapouT Apatniazn, Haruskaga E coli HUMT TpaHCreHo3 MTaMm
dparuiagq Ba y JnalOparopns IapOHTHAR ORAMra XOC MHCYNH

- OKCHITHHY CHHTE3NAl Gounaiam (unosa — 89-pacm).

[eH MHKCHEPUACH METOANAPMHUHI  Xajgall pHBONKIAHAL
HaTixachla Gav3u XaliBounap (CHYKOH, KYEH) HMHI Ba OfJAMHHHY K
OKCHA FEHAPHRMHT XanAa pubocoma pa Tpaucnopr TPHK rennapnyuy
KnoHnapu onuipn. OflaMaa reH MHEKEHEPHSCUHN KYMNaml coXacHaar
TANKUKOTNAP HATHXACHAA OJaMHHHI HHCYNHY (IHaberyn gaBonainH
YoM ropmoHH  (MaKananukei  fasonailau), unTepdepoH  (BUPY
KY3FaTanura KacannukNapuu AaBOAaitan), CyHbHi cuuresnaw Ay
Ounan ofgaMnapHHHr B ~ renatut fe® HoMuaHraH cCapdk Kacaliaul
KapIiy MnIaTHNAANTAH BakUHHA MeHIAPHHE KNOHNawTHpuO, oAaMHNHK
HHAKTapHIark GORAANH Huak Taékyacu OakTepuAnRapu TEHOTHRH!
¥Tkasunan Ba Oy rEHNapHMHr 3KCIPECCHACH, AbHH MyafsH oxcu.ﬂfl
NaBopaTophs IADOWTHAA CHHTE3 KMAMUIMra spawHand. [em WHAS
HepuAcH MeToaH OGunay onuuran Oy ¢usHomoruk Qaon nOI;J
Npenapatiapiad MHCYIMH KIMHHMKAza CuHamuG TnGGmer catod
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AApAKACHE winnal umkapuie A¥ara  kyiwmnn.  Yorwr  ropsomn,
“H-repq)cpor{, B remaTuTHra Kapuil BaxiMHA KNHHHKANA HIUIIATHN-
mokna. OnaMuuur A pa B neb ndoznananran reMopuians xacaiy
reRAAPHHMHT KTOHNAITHPHII GOCKHYM CAMAPANTH aMaNIra OMHPUAIH.

Fen HHXKeHepHAcH Maganri VCHMAMKNAP reHeTHKacHad Xam
,@nnaﬂunnﬁ, YNAPHUHr XJHRANHKIA axaMUATIH OenranapH rewnapuHy
axpaTHG ONHG KNORMAI OpKanu YNApHHHT HOE0 TeHnapu OGaHxHHy
ApaTHII Oyftuua  camapanu Taakukor omub  OopunaMoxga. ey
wokeHepHicn Metoan Onman repOHLBANEpra, 3apapid XallapoTnapra,
JYPROKITHKKA HMIAMIK, TOKOPH XOCHR Oepypui YCUMMUK HapJIapHHy
gpariul  G¥iinva  TaAKMKOTIAp PHBMKNAHTHPHAMOKAA. By coxaay
aManra OWHPHNAETTaH TAAKHKOTNAPHHHT MOXHATH Ounan 1984 Humnny
Ameprka onumyt Mapu-Zenn YnATOH amanra OWHPraH HITMUR HUITApy
HaTWkacH MHCOMMAA TaHumwamus (wioBa -— 90-pacm). YHHHr
taxpnubanapuia TaMakn YCHMIHIMMHWUHT repSUunara  HuzamiaunHy
reHWHn TFepOMUMAra unIaMcH3 HaBra TpaHcreHol KHIWHAK. ByHdie
yuyH YunTon Taxkpubanapu KyHHAar MONeKyNnAp TEHETHK kapatHiap
opKaqM amanra owkpunau. TaxkpnGamard TamakH HaBUHUHT repbu.
guara YHIAMIRAEK NeHUHH axpamb onub wvak Taékyack (E.coli)
Bakrepuacn mnasmMupacura xoMnad yuu KnoHnad k¥nalHTHpHRARW,
Agrobacterium tumefaciens OaKTepHACH NnasmMuiacH EPAaMMIA YHTy
Gerona GYNTaH reH ynapHHHT Xyxafipanapura ¥Tkasunaz.

Hlyupaif iapoutaa XocHa O¥nraH pekoMOHHAHT MIa3MALy
repbuunmara vngaMcuz Hae  YouMAMMu  Xysafipacura KupHTHIZER,
VIapHHHT aBTOANTAPH CYHBUI TaNEPNaHTaH CEREKTHR O3UKA WAPOHTH I,
Kymalithpunnu, OaxonaHaM Ba TAHNOB acocufla yRapHUHT opachiaay
FEPEMIIT? WD DEROMENRART JCRMMKIA 23 PaTRE o, Tey
RHXKEHePUACH coOXacHiard TaAKMKOTIapHHUHT ajan pPRBOXIaHHULUIR
HaTWkacuna APaTHIraH MONCKYAp CeHeTHK HazapHsa Ba TAAKHKOT
METORNAPH TAKOMUTTANIAH.

2. Xpomacoma Ba Xyxkaiipa RHxeHepUACH

onar Fenernx HHAKCHEPHAHHHT MAa3KYp METOMNIAPHHHHT MOXMATH

rem m{‘a YMyMUit (knaccuk) reHeTWkafa KyimaHWITAgWraH Kyimgary
HK Ba UHTOrEHETIK METORNAPHIKW KaGuanp:

1) Xpomocomarunr JOHOP reR xkofnawran Tapkuoui 6¥raruHrnr

pe
Uknkent OpraHuaMura pexoMOWHOTeHe3 Ba TPAHCHOKAUHA OpPKallh
VW MeToN;
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2) loHop TeH xolinalirad XpoMOCOMAHH GYTYRIATHYA MOHOc(.
MPK JHHHanapdad dofizanaHud penHNMeHT OPraHu3Mra yrmnm
MEeTDAH,

3) Xyxalipa HHakeHEPHACH METOHH.

3uAW MONEKY/NAp TFEHETHKSHMHF YMymuil TFeHETHKA Gunay
XaMKOPNIHKAA XPOMOCOMA Ba XyXKalipa MHKEHEPHACH COXachaary,
TAZKHKOTIAPH HATHXACH XaKu/la MALIyMOT GepaMu3.

2.1. XpomocoMa HHAKEHEPHACH o

XpomocoMa HUHXEHEPUA METONHHM  ¥30EKHCTOHMAK  Onpy
axanemuk B.A CTPYHEHKOS 1GOrHpAnapn OUnaH unak KypTHIa XKHHcuy
GoWKapHil MyaMMOCHHH XaNl KWIHILAa camapann Kymnaam (91-pacwm),
YV ¥3 Taxpubanapujpa MyTareHes MeTomH OunaH HOAK KYPTHHMup
aytocoMa (kuncilt OGYnMaraH XpoMocoMa) fia xoHnawiran Kopa panr
CHHTEINAHMIIMHE  TabMHH JTYBUR red koinamrad  OYmarnug
IKCTIEPUMEHTANl TPAHCNOKAUKWA METOoAW OMNIaH KHHCUH XpoMocomary
YTkazau. ByHWHr HaTHKacHIA ApaTHIraH wmak KypTH 30TAzara
KeNrycHia YPFOYWH HNaK KyPTH YHKAZHIaH TYXYMNAPHHHT PaHTH KOpa,
apkak MAAK KypTH YUKAZHTAHNApH ofariarufexk oY CApHK paHraa
fynpmMra SpulHAgy. YHapHH Maxcyc POTONEMEHTNH MOCnama
gpAaMitaa TYXyMIapHWHT PAHTHIa KapaG yprouM Ba 3pKaK YWKaIWrad
TyxXyMrmapra axpatungd. CanoaT MukécHaa k¥naiiTHPHII Y4yH 3pKak
MMaK KypTiapu Kynaitupdnanu. Yyaka ynap 20- 25% Kkyn Ba
cudarnupok Tona Gepap sxawnap. BydAad HaTWKAHUHL CEHOTHIUK
acoci KyHnaaruaar ubopar. Hinak kyprsapuaa onam Ba ApozobHnanaH
(hapknu YNapoK yproud opraHndim rereporaMeT (ZW), 3pkak opraHuiM
romoramer (ZZ) O¥naan. Ynappa xopa paHr CHHTE3IERiMraH reH
peuecciB xycycmstra sra. By rennunr daonust xypcearuun y4yR ¥
YprOUNTapZa TeMH3IHroTa, 3PKaKfapia 2ca TOMO3MroTa XoJaThiad
6ynum kepak. Hlysurr yuyn 6y remnmur annennapy (A-a) Cy#mua
yIapAd KHHCHI XpoMOCOMANap TeHOTHANH Xap xWa G¥naan. Ypm“_"_
opramisMnapna Z XpoMocoMa Gutra Gyaramndrd  ysyH YHAR
PELCCCHB MeH TeMuzuroTa (E0Fu3) «ap Xonardga O¥nraHirH )’“--'_
TyXyMIa Kopa paur Gepafu. Dpkak oprarnamnapaa sca Z XpomMocd
MKKITA BYArannury yuys 6y peueccus ren retepossrora (Aa) XonaT
6ynanu. Ynapma kopa paur Gepypyy peneccus [eH «@» d]ﬂEﬂHI
kypeat™atinu, IYHHHT Y9YH YRApHREHT TyXyM paurs Kopa sMac: Oaﬁ
‘o4 CapHK XonaTda KoJamgd. By mevoa kaaccHK T eneTHKE
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GomKcapHIran pexombunorenes ae6 opnmunami. By merox xpomo-
coman HPHT FEHETHR XapHTACiHH Ty3uiUA2 XaMAa CENeKUHsA MaTe-
p“mapﬂ,ua HpCHA {3rapyBYAHIMK HOHPACHHH KEHTAHTHPHO TaHmaul
opKant [RHHA B HABNAp ApaTHULAA camapd /i RILTATHAMOKMIA,

MOCOME HHXKEHEepHACHIA DoHop CPralH3IMHUHT toiiaanmn rex
xoﬂﬂalﬂrﬁﬂ XpOMOCOMACHHH GyTyHnHri¥a PEUHNHEHT OpraHusMra
Jriazniy METOAHR XaM MaBkyl. By meron AcocaH Maganuil Ycumnukiap
reHeTHKACH Ba CeNeKUHACKZa KynmaHnsanw. Macanaum: ryza Youm-
uriza Gy COXARArt TAAKHKOTIAD aMepHKATHK OnMMnap

Viyrmmner: e oty
ISmmam:::};?-'éuuxﬂm 2%% xtl gmaq:;n

Cyvmaly o WCTHEY 3

DER 08 ‘mcmaﬂ&“‘ 070 CAITWTAPA HPC M AR

;uqmrw yprowy apfCIep  AkTOITe W EHBCIN
byaaza

91-
larixanapu (B.JI. Acraypos Ba B.A-CTPyHHHKOB G¥Hiuua).
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J.Crennn ga C.Caxa, ¥36ekHCTORMHK oM A.A.AGnyKkapuMoB Onitag
XaMKOpIUKRd YTkasuAMokAa. Bymswnr yuyn C. CaxauwMHr nabopa.
topuscuna apatanran G.barbadense L. Typura mancyG HaBnapHWnr
Tona cHQaTH renIapy KoRnalrad XxpoMocoManapu HerndHXa spaTun-
raH MOHOCOMHMK XONATra KENTHPHAraH Ho¥O HUToreneTHK AMHHANAp
HLINATHIMOKA.

2.2. Xyxaltpa HHKCHEPHRACH

Keiinsrn  pakTnapna Xyxaifipa wuHxeHepuscn coXacHBary
TAAKUKOTIIApra XaMm K¥npok 3%THOOp OepHnMoxna. BYHWHr Yuyn
YMyMHH TeHeTHKalda COMAaTHK Ba XHHCHIT XyKafpanapfa K¥nianu-
Nanuray  Kyfrgard  Taxpuba MetopnapumaH  doRtganawunand:  a)
coMarik XyxalipanapHu ayparainaws; €) afipum Tana Xyxakpanaphian
CTpYKTYpaBgHA Ba QyHKUAORAN OyTYH OpraHHIM OMHI; B) COMATHK
Xyxailpa SAPOCHHM RAPOCH ONME TANAHTAH SKHHCHE Xykafipara
KYUHPHO ¥TRAINII.

Comatux Xyskalfipanapiu $3apo ayparaitnawi Hiyna Suian xap Xun
Typnapra MaHcy0 OpraHusMNap XpoMocoManapn =saponapH opkKanu
fntra Xywkalipana xamuananu (92-pacm). ComaTHk AyparatnayRHHT
caMapary OYNUIIA YUYH XalBomnap Xyxkalipafapura «ceniai»Ret
HOM/IaHTaH WHAKTHB XOMAaTAard BUpychap TabeHp KunrHaiu. COMATHK
JyparalfnamifaR  ONAMH  YCHMIHK  Xykalpanapuuuer NYcriapH
nexkTHHA3a Bpramyaa spnTHG 1obopHaud «anaHrou» — OPOTOINIACT
Xonatvra kenthpunaan. Comatuk ayparaf Xyxafipanapy JHuHWSTapH
TOMYNAUMACH CYHTLH Tallépnanran Maxcyc ceekTHB 03UKA WaporTHAA
YoraHunaau. Ynapuuur ¥3uwaa Kyparainanrad xyxaiipanap #Aapo-
NMApHHUHE *aMharaniapy caknaxu® wkonand., Konarannapd 2¢a poDyA
6YHG keTamn. Arap COMaTuK Ayparafifalia Kapei oumuK Kuxar e
AKHHPOK OpraHWaMAap KaTHALraH 6OYica Ayparait xysawpa/apAs
ukkana Golwnaneud (0Ta-owa) XyXafipanapusuir HHTOINA3MACH Ba
SApOCH KYLWHNTas 6Ynanu. ByWaalt comaTuk myparait xywadpanaptinir
KeNrycH MHTO3 opKand OYmammnuga  Ky3aTHnaaurad Merafbasi
NIAaCTHHKACH]A Xap WMKKANa OTa-OHa OpraHusM xyscaitpanaps HHH
XPOMOCOMANIAPH KaMIamu® apanawrad Xoaaa xoitnaural GS’HM"‘M o

BuTta comaTtuk xywalpanan Bosara etran SyryH opranh3M 0 .
METOOVHHHI MOXMATHHH JCHMAIMKNAP YCTHAA KWHHCAH ra:l‘Pa o
MHCOMMAA KYpamu3. Veummuk Gutra GaprHHHr aipiM ?‘Y"‘anpﬂicl,l-.
NpOTerHasa MIITMPOKKAa axpaTHG onuHHG, ynapra LenHnasa L
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JTRIATH, ByuuHr HaTHKacHAa Xyxelipa afcTwra sra OYamarax
gpoTonNacT Xy#alipanapn axpatulb onnsaid. Ynap sard raiiépnanras
osnkara Yyrkaswiamn. II¥ctH  kafita Tuknawranw afiprM  Xyskaftpa
,;ynaﬁTHP“JIHG KannyCc XOCH/I KWIMHAJW Ba Y CHHTETHK §- Gensu-
nageHHH FOPMOHHHH KYWKG TalidpnaHraH CyHBHH 03HMKa 1WaPOHTHAA
kynaliTApUIIARK. By maponTna xamnycfa YcuMANK oprannapd naiino
Gyna Goutnaitan. CYHrpa YHH CHHTETUK HedTHITYKCYC KUCIIOTa MOPMOHH

waArad 03NKa wapouTHra kYuupnunand. by waponTaa YCHMARK
wnan3 unkaput ¥cub pHsokTaya Gouutarad, yHu Takpuda maifosErra
@qupﬂ.ﬂ&ﬂﬂ. -

CoMATHK Xyxalpa AAPOCUHH RAPOCH ONHO TawmmaHraH UHCHIA
xyxadpara ¥TkasuG Xxocun G¥sram CHHTETHK «3HTOTARRAH CTPYKTY-
paBuil Ba ¢yHRKIHOHAR HOpMan XalleoH Oprans3Mp ONHII MYMKWH
gxapaitry  Oaka ycTHAa onkG Gopunrarn Taxpuba HaTHXKacuHAa

ucGornauau (94-pacm).
Ora xysmilpocu B

- 92-pacm. Comarux Xysalipanap myparaiinapHin ORI
AHapaéHUHUHT CXEMACH.
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93-pacm. Tana panru G¥itiua reHoTam Xap Xun Gakanapxa Xyxalipa
WHAKCHepHACH METOAH 8pAaMiia KNTOHNAWTHPHIL HATHKACK.

Xy*kalipa UHNCHEPUACUHU KYNMAU HATHKACHA YCHMIHK 1
XalBOHNapHHT KNOHNAPHHY  ApPaTHIL OUOTEXHONOFHACH  Hilj;:
HHKRNAW. [OKcak YeuMAHKNapHAHT KICHASpPH YNApHHHT MEpHCTexs:
TYKMMACHHUNT afipuM COMATUK XyXalpaJapurK CYHGHHl SparTiiru:.
O3MKA Mapoutraa kynalitnprin opkany onrHamy. FOxcak X@ABROHIAPTA
3C3 KICHNap onum wxHAWH Gaxapunagm. BYHRHT y4yH ynapHmir
COMATHK XyxaipanapuriHa sMmac, Gankd KNHCHI XysalpanapiiaH XaM
¢oitaanannnau. by mypaxkad Myammonn 1977 #unga MHrIHU3 OTHMI
Mx.Topacs Haduc Tampubanapra acoCHaHraH TAAKHKOTRAp HaTh-
HACHA2 Xah Kumdwea IpRad. BYRRHT ydyH ¥y KNOIARITHPHTALIK
kepak O¥iran oK panraarn Gakamiur coMaTii Xy#cadipacit AApochHy
Ky4H yNbTpabunadina Hyprapu Tabecupuaa anpocu eMdpuirad daxar
LMTONNAIMara sra GynraH Kopa 6aka TyxyM Xyxkaiipach W4HTa
KOUNAWTHPran (93-pacm). Bywzail ycnyBuér opkann OnMHraH Kopa
GakanuHr Gapua ammoanapy oK panTNH GaKaHAHT KIOHH Tap3HAd
HaMOLH  OYnau. Xo3aupru BakTAa Oy MeTO} CHIMp 30THAPHIA
KY/UTaHUNUE wopBaTHIMK YUYH aXaMUATIIM RATIKANAp ONMHAH. ByHAt'
YUYH WOKopy pa cudatiu Maxcynot GepyBuM CHCUp 30THHHHI TYXY®
Xy#alipacn cywwuii wapouTna YPYFNAHTAPUIUG ojttHran 3WroTd L.
WAPOHTIA XM MOCNAWNTAH NEKHHE 30TH WOKOpH cudatam Gyamard
CHFHD 30TH §ayanoHHra TPAHCTNAHTALMA KHUMWHAZH, YGy METOAH
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KYANAL OPKaNH FOKOPH cidatra 3ra 6¥ATaH CATHP 30TH TE3KODIHK
gunaH xynaltTupunazu.

CoMaTHk Xyxkalpanapud nayparafinam wmeTogHHHM CHYKOHIApAa
Kynuanl opKann cnezudux aHTHTENa Neb aTanyBuH aMalHi Meam-
qAHaja KaTTa axamuatra sra 6¥nran QuInonornk akTHE MOARANApHH
kYN MHKAOPZAA CHHTES KUIHLI MYMKHH JKAHIMIH ucGornanpu. byrpait
MyXHM HATHXa TROpHZOMA e atanrad xykafipagapuu spatvll Ba
ynap YCTHIR o OGopuaraH TaxKHKOTIAP HaTHXACKZA OUHAM
(vnosaza — 95-pacm). MnGpuiaoMa xyxaitpacH Taxpuba wapouTHaa
aHTHTENA MNA0 YNKazuran cOFIOM XyKalipanu pak Xyxafipacu Ounan
kYA HaTWKacHAa ofunan. ['mOpunoma Xyxalpacu pak Xyxailpacu
xaBu cyHbHI TalfpnaWraH oO3WKa MYXWTHAA Kyna Te3d KyTradMul
XyCycusTHra 3ra OPnan. Maxcyc mypakkal MOnmexyafp Taxpubanap
panwkaciaa rudpugoma Xykalipacn cofnoM  Oolunanrk4  (oHa)
Xy#allpaWHHr GHTHTENA CHHTE3 KM XYCYCHATHHH XaM cakmab
xonaW. bByupalf Xywakpamapen knoHmaé wYmaliTpuil HaTHXAcHIA
Maxcyc MOHOKIOHAT AHTHTENO CHHTE3NOBYH THOPHAOMANAD [WHHACKH
ONUHIN.

TeHeTHK MHKEHEDHAHWHE XaliBoHMapna sparuiran Oy MeTomu
oflamMnapia xam Kynranunuw, by coxana 1975 Aunga wHrIM3 OnTHMMIapd
Kenep Ba MunbmreitHmap caMapatil TaZKHMXOT HIUMADHHE aMajra
owWpaHnap, YRrap OfaMHUHI AHTHTENO CHHTE3IOBYH JNHMQOUWT
Xy:aliipacHil MENaHOMA PakH Xyxalpacy GHAaH COMATHK Ayparafinail
opkani K¥1mé Maxcyc MOHOKNOHAN aHTHTENO CHHTE3IORYH rnOpuaoMa
TMHUATApHAY spatounap. YnapHuHr épaamufa aGopaTopis urapou-
THIAa MERHUHHA YMYH KaTTa aXxaMH4Tra 3ra 6¥AraH MOHOKIOHA aHTHTE-
NRONAP CHHTE3NAll MMKOHHATH FPAaTHRIM. Ynap Oab3y pak Kacaniuk-
RApUHR NHMACHOCTHXKA KWW Ba JAABOMNALINA KYInam coxacijaru
THEOHI TaxGupnap opKant OHKEIOrMANA KYINanina Gowmnanan.

DMIAN  xymalipa WHXEHEDHACHHHHI TeH WHHXEHEDHACH OGunan
XaMKOpNMKRa caMapany ¢aoiuaT KYpcaTHWH oKHGATHAZ ONHAraH
Marepuan Gunad Tanmuwamms, Onamiaa TANACCEMUS HOMAM MpcHiina-
Haluran peneccns rew MYTEEGHACH HATHXKACUZAY KelHG YHKaguraH
;::Tnuk MaexXyA. ByHaaidi GeMOpNapHMHAr 3PHRTPOUNT KOH JOHa4va-
Kaca,;{;?r CTpYKTypacu Ba pynkuuscy Sysunrad Gynaan. Byxzaait orup
COXacun::-m JaBofawl MeTodHM Xykafipa Ba reH UHKCHEpPHACK
cemus KacH TAnKHKOTIap RAaTHXKacKHa RPavHaid. BYHHHT y4yH Tanac-

ANUMra Nyqop GYNran OJaMHUHT CYAK HIMIHAA XOHNALIraH |
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KOH CHHTE3NIOBUN Gpranjialt KoM XOCHR KHAHW XyxaitpanapH axparus
ONHHIH.
-

._ ; .
| ¥ :

94-pacm. Bakana sxpocy onuG TalunaHrak XKUHCHH Xyxkafipara coMaThK
Xy®afipa AAPOCUHY KoHnal AHIH aBNOA ONUIL MEeXaHHUIMH.
|-ypyFnaHmaraH TyxyM Xyxafipa; 2-ynstpaburadiua wypnap Gunad
HYPNAHTHPHIL, 3-UTOANHK; 4-HTOANNK HYaTH; S-Huak Xyxafpacy,
6-MuUXponHneTka; 7-Huak SApocu; 8-peuumenT sapocy; 9-6nacryna; 10-
SYnHua WyK; 1 1-wopman SYamaras aMGpuor; 12-sosra etrad Haka.

Ynap cywbuit raliéplanran 03nKa MyXuTHAa KynaHWTHpHIOH-
Cyurpa yRapHuHr TeHOTHMMTA TaNacCEMHAHWHT HOpMaT, #BHH
AOMWHANT TEHN TEH WHKCHEPUACH METORH ¥pAaMiia KMpHTHAARH. by
reH DPHTPOUMTIAPHH CTPYKTYpaBuil Ba QyHKUMOHAN HOpMAT XonaTrd
KalTapaW. ByHIaH Taukapm wy SpHTPONMT XyXaHpacHHMHI YIHra
METATPHKCAT OMIUTHIA UYHZAMIHIHKHHA TABMMH 2TyRTH TeH xaM
KupUTHIAY. By wuméeuil Oupuxma TabcupHra SHAaMITHIHK Xycy-
CURTHHW XaM TaXpHGagardl SPHTPOUMT XykalpacHHHMHP y3una Xochn
KURUI 3apYPARTHHI x¥3na0 YHUHT reHOTHNIArA WKKHHUK TEX xa
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KHPATHIH. By xycycrar TaxpubamarH 3pHTPOIHT Xyxaipanapra
(eNryCHIA XaETHAHIHTURN CAKITA0 KONRL RMKOHHATANA Sepau.

ew HHKCHEPHACH MeToaw OGunal TaitEpnanran spHTpoLATNap
GeTOGHUBT CYATHRAMK WIMK Xykalpanapura Kyumg oGopunagn. bupos
pakTAa# KeilwH ynapra capanal TauloBYM METATPHKCAT MOINACHHH
sabcHp ITTHPUNANR, Gy MOAA VABCHPH ACOCHAA WHAZMIMIHK XaMmaa

HKL[AOHAN Ba CTpykTypaendi  wopman reHwra sra ©OYnra
SKCTIEPIMERTAT  3PHTPOLUT Xy alfparapu swad Konamw, K¥maiad.
TanacceMMs, SbHH Kacall 3pHTPOURTNAp Kupunud xeramn. By mMeroguu
TanacceMid PAK KaCANMHM JABONAINAA CAMAPANH MIUJATHID MYyMKHH
oKaHIKMrH HCOOTAAHAMU. .

Hiyunait Kaan, reHETHK HHKEHepUs OUOMOrHAHUHT XYMIAAAR,
reHeTHKAHHHT MYXHM Jon3ap0 wWasapul  Macamanapiid  camapaii
ragknK Kuia onuuimnd uchotnaan. Kawd stunran Haszapuil koHy-
HMATIAPra aCOCaH I'eHETHK HHXKEHEPHs OPraHMIM reHeTHK axGOpOoTHHM
Makcaara MYBOGHK V3raptupu® Kalita NKYpHURIHHHT METONNapHHH
gparn. ¥Oxopuaa GagH TURraH TARKWKOTIAD HATHKECHAR ApPATHACAH
FEHETUK HHIKEHEepHA MeToanapnHM TROGHET, HHCOHHH SKOMOrHK TO33
03HK-0BKAT, CYB Ba XaBo Gunan TabMuHNall kaGu Aoxsapd MyaMmo-
APHA Xan KHIHWAEA KYRAaRHIMOKZA.

TeHeTHKAHMUHT MYaMMONapHKH TAJAKHK KRAHIIHWHE Kenrycrnga
fAMaja caMapanu OYNHIIMHNA TAEMHH 3THIN YYYH TEHeTUK WHXeHepua
METOLAPUHA  AHAMA TAKOMMIAINTHPHIL Ba MONEKYMAP reHEeTHKa
RpaTray rernap GaHkAHN Fpafa SolwTH 3apyp. I'eHeTnk muwkenepns
OJAHAA XO3MPYR XAl KHIHHMATaH, XAN KWIHHMIIH YYYH Y3oK fiunnap
JaBOMHMIA TRAKHKOTHAP ¥TKasuAHIIH 3apyp O¥nrad mnmuit Ba amanuit
MyaMMOtap K¥HIaMaHr TypRGaM.
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XII 606. YITAPYBUAHJIIHK BA YHUHI" MOAOH
ACOCIAPH T

"
L. Myranuon ¥3rapysdauauk s
FANS
"

1.1. Hpcwnil Ba upcuit 6¥aMaran y2rapyeganing

VarapyBuannuk MpCUAT kaGH OPraHKIMIAPHUHT acOCH(l Xycycusr-
naprzan 66, yIApHHHT SBOMOUHACUAA, MHAHBHA PHBONUTAHHWIN A,
TAIIKK B3 HYKH MYXHT ¥arapywnapdra MOCNAIINLNTAPHAA aioxuza
YpuH Tyragu. YarapyBuaHank Xam MamnyM KOHYHHATHAPD acocHpa
coaup 6YnnG, 6y KOHYHHATNAPHN XaM reHeTnka Gann Yprawamn,

Virapysuawank ze6 oprasmamnap Genrw, Xocca Ba XYCycwsT-
TapvHHHr TAWKH Ba WYKH OMHNIAp TawcupyAa OHMp Xonartgaw Bourka
xonatra, Dollkava aitrawga, Gup QeHoTUMNK KYpUHMLZaK Boluka Oup
heHOTHMUK KYPHHUUIrA YTHLINTA aRTHIAOH.

HipcnaT oprasnsmnapra xoc Genrit Ba XyCyCHATRApHWHT Haclzan-
HacAra YTUIUM Ba MabhyM OWp TapuXuii JaBp JaBOMHAA CAKTaBUG
TYPULLUHY TALMUHAACA, Y2rapyBuaHinKk awa iy Oelry Ba XYCycHst-
napHUHr Ysrapuiunra onu$ Kenagy, OpraHHsMIap ONaMMaa XHama-
XHINHKHU BYXyAra Kentupagu. by taduail tauwmawumr pa cyenilt i
TaHfall yuyH ManGa 6¥mibd xmamar xunagu. Wy Tydaiing upeusT Ba |
Y3rapyBuaHAMK OPraHM3MIap 2BOMOLHACHHH TABMHH 3TYBYH OMMIIAP |
Xucodnanagn. ‘

?3rapy3qaﬂnnx HpCHANAaHML XapakTepira kapal Hpenii Ba #peHi
o¥nMaran ¥arapypuanuxnapra O¥nudaan. Hpewif ¥arapyBuanaHk
Jel opraHW3M TERETHK MaTepHanMHUHC ¥3rapuin KoGunarura afttd-
Mazd, Hpcwdi 0¥amaran YarapyByaMaHK 3ca Mablym ieHOTHI
3aMHHKAA OPraHH3IMIAPHWHT Tallkd MYXMT WapOHTAapHHHHI TabCH:
pHIA peakUHa HOPMAacH AOHpacHAa OYmaaurad yzrapwiiapHaAp.
Bynzait ¥3rapyBYannuknap OpraHn3MAapHUHC WHOWBHAyal pHBOK-
NaHWII JIABpHAA BYXYAra KenwOb, y Hachra GepunmaRmn. Byupait
{3rapruinap MoanguKagHon Yarapysuanaukaap e xaM aranav.
Kynuuank MonudukalMOH Yarapruinap OpraHusMiap yuyw ¢oil
G¥mn6 yHHHT ¥3Taprad MyXHT [WapouTs/a Aal KoMMIIAra Mociatt
WMKOHUHY Oepani. Macanal, KOPOMFHPOK (MapowTaapra Awadim
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CHMIHKRAPHUHr 6apr nnacTHHKAnNapu katranawrads Gynaau Ba ynap
PoTOCHHTE3 AKTHANATKHH OLLIpany. MyiHanu XaliBoHmapaa Xapo-
paTHHHE nacafMiuM THEBUTIAPHHUHC KANUUNAIHLIALA ONHO KEeRxaaM,
OpraHHaM PeaKUHs HOPMACHHH, YHUHP MOMGHKALIMOH Y3TapHLKHIHY
werapacHRu OHIKW UHCOH yuyH dolznanu OVran Yocumank, xaiisoH B
MHKPOOPTAHH3MAAPHYHT AHIY (GOPMANApHHH JPATHINAA KATTE aXaMys]
kacO 9rand. Bynzait y3rapyBuaunvknapauHr JOAMANK Ba XalBOH-
NAPHAHT MaXCYJIOPIMIHHH OLIMPHLUZLA aXaMHATTH Gfnrad nadakan
H4aB Ba Z30THAapHMHr ¥3mapd, Oankik YJNAPHUAT HMKOHWATHApUAas
makcHMan ¢olifanaHumgary axamustH katra. Monndukaion ¥3ra.
pYBHAHIVK KOHYHWATNAPHHHA GUANL XO3MPTH BAKTAA )"zfuunur Gapua
cabil XapakaTNapH ONEM3OTHHHT MEHETHK MMKOHHATHHH Y3rapTHPWILITY
amac, O2NKH YHU caknaG Typui, peakiua HopMacH JoHpacuia oxam
opl"aHH:iMHHHHl" pnsonmanumnnn TABMHHIOBYH MEIHIIHHA Y4Y¥H Xam
MYXHMARD.

Hpowii  y3rapypuannuk ¥3 Hasbatmila KkoMORHATHB, pekom-
BHHaTHB BA MYTalHOH Yarapyruawnuknapra Gynunamu. KomOuHarhy
YarapyBdaunuk Gunad 6u3 Mekgens Ba yYHHHI W3HOWTAPH TOMOHHIAH
onub COpUNTAH TaAKHMKOTNAPAA TaHKWFaH 3 K. KecknH bapKnanyB4n
Bearnapra ara Oynray  opraHw3IMjJapHy  ¥2ap0  YaTHIITHPUMIAAN
OonMHCAH ayparali apnoinapaa annel Ba ananen O¥nMaraH reHIapHUHY
KoMOWHAUMANAHAINN Xucoldura Xocun O¥nagvran  ¥3rapyBHaHIHK-
KomGuHaTHB ¥3rapypuanank seb aTanann.

Mopran Ba YHHHT WOTAPORapH TOMOHMAAH aManra OWHpRKITaN
IMHTOTEHETAK TAAKHKOT/IAp HATHXAcHOa ApaTiiarad GelirnaapHUnY
TYAHK Ba TYAHKCH3 OWPHKKAH XOMZa Hpcuilasmu KoHYHIapHaan
K¢IHO YHKKAH XONAAa rOMOJIOIHK XPOMOCOMANAp ¥PracMAa KeTaauray
KPOCCHHTOREPNAp HATHXKacHZa OMPHKKaH TeHNIapHHHr Y3apo amkpanud
AHrW revoTHnAa WMFANHWA Tydaiinu onMHrad YIrapyBYaHRHK «
PexomOrHaTHE YarapyByannuk ned atanaaw.

MyTaunor jarapysuamnuk sca GeBocnTa TAIKM Ba  MMKH
OMHINAPHUHT TEHOTHNM TALCHP KKINWM HATYXKACH/IA BYKYNra Kenajn
Ba OPTaHHIMIAPHUHT XatTYaHIHIHIa Xamoa YHApHUHT XWHCHH EKR
AHHCCH3 K¥NallHwwra canbult TasCcHp 3TMACA, Hacnra bepunaan,
Kenaﬂ?!graﬂuzmapuﬂnr HHINBUIYAN PUBONIAHHIIA NaBpMIa BYXKYATa

aH Y3rapuiiap oHTOTEHETHK YarapyBuaunuk aeG aranaam.
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1.2. MyTauson nazapssa

MyTausoH ¥3rapyBdaHnuk upcuii ¥3rapyBYaHIMKHRHT Oup TV
6yaub, kemut uukHwW cabGabnapu Ba Tabnatura k¥pa Oomika upcr
yarapyeuannuknapfan  $apx kunaaum. bupop GenruHHHr TYcarn:
keckun Yarapuwn, sbey 6up kYpunnuinan Oowka Sup K¥pHHu
Oymran WpcHi Yarapuiim (anna MyTauHss araMacH HOMMHM Omub, y
SupuHYA MapTa hanra ronnarananuk renetux omum X e Ppus omy
xupan. Y Oenothera YCHMIMIHHMHT Xap XHJI Typnapuaa ¥Yrkasrs
TaxpnOanapura acocnanud TypuG ¥3MHMHT MYTAUMOH HA3APHACHH
AHUKPOFH, MYTAUHR HA3aDHACHHH spatgu. by Ha3apHAMHHT acocy
MOXWSATH KYHHIArn4a;

1. MyTauusap Tycataas nalino 6ynany.

2. flure MmyTtauHAnap TYPryH upcuiinadagurad ¥arapyeuaum
Xucobnanagm.

3. Hpcuit G6¥nmaran Yarapuiinapaan gapkid Ynapox, MyTaugnsn:
Y3NYKCH3 KaTopnap XOCHA KunMaigu. VYnap cudar ¥arapuuwn:
xucobnaHany.

4. MyTaunanap xap xan #i¥Handiunapia KeTaau.

5. Myrtaunanap xaM doigani, xam zapapinu 6 MyMKHH.

6. MyTauuanapHi aHWKAAD 3XTHMONIMTH TAIKHK KANHHAETra
WHIUBHAJIAp COHMTA OOFNKK BYnagu.

7. ¥xwaw mytaumnanap Gup Hewa MapTa naiiio 6Y M MYMKHH,

TeHeTika GaHHHAHT KERWUHTH PHBOXKIAHHINY TUYyHH KYpCATAUKI
K. e DpH3HHHT MyTALHOH HA3APHACH YMYMaH TYTPH acocmaHrad 6ync
XaM, NEKHH YHUHI aipuM TOMOHJIAPH 3BONIOUHOH HAZAPHAFA KapaMi
KapLin 304, YHUHT QHKPHYA Xap KaHZait A MyTauls SHCH TYP XOCH
GyaMMARAT GownaHnmy xucobnanagy. By Gunan Je Opuas Tabuarl
AHTH TyprapiuHr Nafino OYnWMIa 3BOMIOUAAHHMHT OO OMHIH
TAaOMHA TAHTAHUITHUHT POTMHU WHKOp 3Taad, Kanpait 6ynrania Xa
YHUHT cakpaw Wynu Gunad GYnaanran mpcuit Ysrapuuanap Xakuaar
Pukpnapn keitunuanuk taxpuba panunnapu Ownaw ¥3 TacKHFAR
TONAH.

1.3, Mytauusrapunar kraccupuxaHACH

KRiTHHAHTHIL

«MyTranusy» TYLUYHIACHHN OenrHNalDHAHT HAKazap acch

YHUHC KRACCHOUKALMACH AXWH KypcaTut Gepand. Bynmai K1
PHUKAUMIHUAT GUp HEYTA IPHHLIHIIIADY MaBXya.
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A. Tenom ¥3rapumuHHET Xapakrepu GYlinua;
1. Ten Exn HYKTABHIT MyTAHANAD— TeHTAPHUHT Y3rapamm.
2. XpomocoMa MYTauHsfapn €KH XpoMocomanap kaidra TyaH-
MLUIapY — XPOMOCOMA CTPYKTYPACHHHHT Yarapuiny.
3. TEHOM MYTAUHANAPH— XPOMOCOMANAp COHUHUHT YIrapuinm,
4, [luronnazMaTHK MYTaLUANap— LHTOMIa3Maga Koltnamran rey-
iapaa K3 Gepanuran yarapuunap.
. Tetepoanroraaa namoés 6V mumn G¥inya:
. JloMAHaHT MyTaHANAD.
. Peueccus MyTaunanap. .
. HopMazan 2eT1Ta YHKHIN (ZeBoity THITa HHCOaTan):
Tyrpn MyTaunanap,
. Pepepensnap (recxapnu MyTauwanap).
. MyTanuaaapnn keaTupub unkapyeus caGaGrapra GormmK

bl el - - I S Rl - |

xonga:

1. CnionTaH (TaGuuit) MyTauuanap.

2. VHayunpnanran MyTaunsnap.

IOkopHaa Kaita 3THIraH MyTauMsaaap KnaccHPHKAUHMICHHHHT
t¥prra (AB,B,[) ycynu erapn# napaxana Karb#il Xapaktepra ara
6Yynu6G yHMBepcan aXaMHATra sra. Bynnpaw Tamkepu, Mytanvanap
KIACCHPHKRUUACHTA XYCYCHH EHAAIINIINAD XaM MaBxKyX,

JI. Xymafipajga xoitnawawn ovituva:

1. Snponu.

2. UuronnaaMaruk (Oynaa afpora amokaiop O¥nmaraH rexnap
MyTaunacH HazapAa TYTHIAMH).

E. UpcHUMaHNIE HMKORHWATHNA HAClaTaH:

1. Terepatub - ®HHcKH xyxaiipanapza 103 Depanurax.

2. CoMaTHK - COMAaTRK Xykaipanapaa 13 Oepaauran, _

Huxoat ysrapaérran Genrmra Gornuk Xonaa MyTanuanapey
Knaccuukaunaraw xysatunanu. ByHra neran, Mopdosnernk, GHOKH-
MEBUH, OPraHH3M Opratapira UIMKacT €TKasyByH oMHNapra unchatat
SMIAMAKITHK MyTaUMAIAPH.

g Ulyspat kw6, Myraguanap TeHeTHK MaTCpPHANHWHI HpcHif-
a andran Ysrapypyawnuruaup. MyTauusnap kenuS umkwm cabaG-
J'lapﬁra K¥pa TaGuumit (cnonTay) pa CyHLHI (MHAYRUPAAHraH) MyTauws-
Pra G¥nuuany,
:";Wﬂﬁ (cronTan) myraumsaap., MyTauuoH ¥3rapyBuaHIHK-
oM YXYAra KeNTHPYBUM OMHIIAPHH MyTareN OMHINap Aeftinany.
Iap Tabuatura k¥pa Ik Ba KuMEBKH MyTareHnapra, yiap

-Tlap“
By

245



TaBuwaTna EKH CYHBHH XOCH KHIKHHIINra Kapa® TabAud Ba Cywnui
MyTareHnapra axparunagn, Taduataa xocun Gynaguran MyTareHnapy,
Macaltad, Talrui panuauua, TYPIM XHA 3aXapan KAMEBUH MOILANAD By
fotkanap Tabunii MyTaredaap Aed atanagn. Ynap TabcHpWAA BYXyzara
KEJTAZMTaH MYTAUMANAPHH 3Ca TAOHMMHA EKH CRONTAH MYT3UHANAD neq
atanagy. Tabuui Myrauuanap ra0uuit TaHnaraw yuyH Golllawryy
marepuan 6¥nub XUIMaT KUTaIH.

Kynruna ™ajannili  JCUMIMKIAPHMHE,  MACARIM, Kj‘momym
wabGyit, MHOKTYN, aTHpryn Xabu YCHMAMKAADHWHE KENHD YHKHUIga
TaGuuii MyTauwsiiap Gomanruy Manda O¥auG xusmat Kuirad. 3apaxr,
MakkakVXopu, KanamiMp, 3HOTepa kKabu YCUMIUKR2apRa  Talunij
paBHIAa BYXKYIra keflamgurad «ona-Gynar - Gapr 103acHia fupup
Kucmaap Ounad 6upra caprill KHCMIapHUHT 6y nuimn kabu MyTaunsnap
Ky3aTuaran.

TaGurit myTauwanap xaiisonnapia Xam yupaiian. Macanamw, yeny
fiauniacu-Apo3ogunana TaHd PAHTHId, KAHOT [HAKIKCA, K¥3 PaHru :a
WAKNKTA, TaHa UAKNAra Ba YIUaAMHTa, TYKNAPHHHAHT WAkt ¥nuay.
apdra oujx MyTaldanap Liyaap KyMaacHqasiup.

TaouHf MYTAUHITAPHHHET TAKPOPIAAHKII COHB EKH 9aCTOTa( 4.
Ulysu raskugnaw xepakkH, Tabuuit wapontna Tabumii MyTtaums n
AyHa xaM yupaijjirad Xomguca xXucobnawamn. Macanad, nposodun a
1:100000 uactotama white OK KY¥3AHIMK MyTaUHACH XOCHR O¥r« ..
Gaktepnanapna Ourra FeHHAHT Tabumid  myrauuscu  1:16000060
raMerara TYFpd Kenafn. Ogamnapaa adpuM  rennapHunr Taduuh
PaBHID fa XOCKA OYNHI MYyTauMaNapUEUHHT YacToTacH yprada 1:200000
ra THFpH Kenajgm.

Tabuuil MmyTaumanapuwnr alipuM oprapnaMiapna OutTa renrd
#icOaran XocHN OYmull uacTOTACH KyjAa KaM KypWHCA XaM, JekHH
OUTTAa OPraHM3Mra XoC TEHJIAPHHHT yMyMHII coHHra HucfaraH Ba
YJIAPHUHT MabIyM KMCMU 3apapiu OYnuuinury xaM xucotra ofiHCa, y
X0nAa ManfiyM gapawana ynap THPHK oprasMimMnap yuyH aHua Xﬂﬂq?”f'
IKAHIUIUHY AHCAAM MYMKWH. B4 MYHU TabKUANAW KEPAKKH, XamaLt
MYTAUMSATAPHH, aHIKCE, QHIUONOrHK Ba OHOKUMEBHI MyTalllamal
aHuKnaG GYnmamepMabine. KYnruHa peueccHs MyTaudsyiap AutM]
XONZa Hacnra YTTannuri yuyH TeHeTHK TaXJiuil AasoMHiad J]pO'SOfp.
MAWACHHHHT KYIQ KaM MUKIOpIArHIAPpUruHa MyTaUHATA ara
TUKNApH aHNKIAHTANH, Ho

Tabunit MYTauMRIAPHUHT YaCTOTACH opranH3MyIapHuHr re y
mura Goravk Oyavinm  Sunan  Oupra xywalipanapis Gopal
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HU3UONOTHK B2 SroxHMEBHI KapaunapHuHr Kangad Tap3ga Keradr-
paRnArdara Xam OGofmHK. YHacH Tawikapw Gy wapadunap KeTHuw
AABOMHIA DKONOTHK MYXHTHHHI OPranu3MIa KaHial Tap3fa TabeHp
JTHUINTA XaM KYIT TOMOHIaMa BOFTHK 3KaHTHIH AHWKITaHTaH.

MyTalMANAPHHHT aKCAPHAT TYPNapH OpraHu3sMNap Y4YyH 3apapnu
gynca XaM, ynapHuaur aifpUMnapy opraHuamiapia furd  ¢oiinanm
GenrutapHHr XocHa Oymuwnpra omné kenanu. bowkawa aiTranpa
opraHHEIMJTap JRONMHOUHACHHHUHT RTOHa fourAaHrHy MATEPHANTHHHA
gepanu. Tabuuit TaHNAHUW AABPHAA YAAPHUHT 3apAPIHIAPH 3ITHMH-
pauus KWIWHHG Tawsrawand, do#zanarapy 3ca cakmauu® Oopamm.
Tabuall MyTRUHAHAHT KeMUO YMKMII MYMKHH 6¥nrad caGabnaphaH
GupH cHdaTHia TeHOTHIAA y E€KH OY MORNANAPHUHT OHOCHHTE3-
MAHHUTA TYCKHHIRK KWITYBYA MYTAUHSAAPHUHC TYnnada Oopuuy,
patmkafga ofiinH ¥TraH opraHusMAapna Xazdad Tawkapd THTjiaHran
GyHaait MOZIANAp MYTArcHIIMK X0CCacHra 3ra G¥nran G¥nnLn MyMKIH,

Hpcuit  ¥3rapypuaniHkAa roMONOrHK KATOPJap KOHYHH,
H.W.BasunoB TypAM cCHCTeMatux TypyXdard VcAMIHKIapaa UpCHH
§3rapyBUaHMKHI ¥Pranud roMonoruK Karopnap KOHyHWRE zpatau. by
KOHYH Kyfinaarn4a TabpHbnanaam:

«enerux kemulG YHKUIIM akWH GYnrad Typnap Ba TypKymiap
(anofmap) WpcHil YIrapyBUAHAHUKHHAT YXimam KatoprapH Ounan
MYHTa3aM WYHAAH TapTHOmaHagwdapkH, OyHiaa Oup TYp AoHpacuaa
popmanaprunr xaropnapurn Gunram Xonpa, Oowka Typhep Ba
TYPKYMNApOA XaM AHANOMK QOPMANAPHHHI MaBKYANMIWHH OIIHHIAH
Gunvur  MyMxwE»., YMymMuli TusiMmza Typiap Ba  TypPKYMJIRpHWHT
TeHeTHK Kenud YHKHIMH KaH4Yauuk aKue OYnca, y Xonga ynapnarn
Yrrapysuaknik KaropRapH WyRYanux TYAHK yxmam Gynam.

H.M.Basnnog ¥34HMHEI rOMONOIMK KAaTOpNap KOHYHHHI Kyluaary
dopmyna Gunan wioxnany.

/S, (@+B+p+r+pte+d+tm+3+tu+n+x)

LS (@+G+B+r+ - te+rE+ - t3FUFHF )

N R R T R T R R T
Sq(at -+ +r+ptetdttetpd+-)

B
5;:23’ Gy - (TYPKyMHu), 51, 82, 83, Sy KeNHO YHKHIIH AKHR K2PHHAOLI
KOHYH';:YPMPHH, 8, 6, B, I.. - Xap xun GenrunapHy Sunaupaan. by

Kapuy MYBOGuK, 6urra aBnon (TYpkyM &km ypyr) ra KMpYBYM SKAH
A0t Typnapaan Gupuna, macanan, S; Typupa Gapua Genrunap

251



AXwH Yprauunvd aHuknauraH 6Yica, my TYPKYMHHHI Koarad Sz, $; ga
Sq Typrnapu Xam yxmiam Oenrunap karopnapk Ounan Xapakrep-
TaHaguap, Karopnapaarn afpiM aHUKTaHMaraH Oenrnmap aHUKNaHuG
TACBHPAAHAILTAPpH Kepak Dynagn.

H.H.BapunoeHuHr 6y KOHYHH 6-kafpanja Faniafolinap onnacH
powpacuga alpum Genrn pa xoccanap C¥iiwua upcuii ¥arapysuyannuk
FOMOMOrHACH MHUCONHAA Kellrupuarah. Xo3upr¥ RaKTaa WYHH HINOHY
ounad aftTiir myMkuHky, H..BaginopHHHT Oy KOHYHHCA acocnaHHo,
kenuG uHKHiny ymymuit OYnran AKHH KapHZOm Typhaapna ¥xwam
MYTARHANAPHUHT KENWG YHKHWK aunK. XaTTo Xal{BOKNapHAHI Xap Xun
cHHQIApHra KUpYBYH WHAMBEDNApHA2 MOpHONOrHK, ¢HU3HONOTHK,
adwnKcs, Snoxrmésnit Genrunap Ba xoccanap Gyfnya napannenHIMHH
KY3aTHII MyMKHH. Macanas, yMypTKany XallBOHAap THIIHHKHHE Xap X5
cHH(Iapuia ¥xmaw MyTatUANapHH YMPATHALI MYMKHH: CYT3MH3YB-
ynnapRa atkOMHHIM  BAa  XYHCHINHK, KywWwnapia anLOHHM3M  Ba
maTAapHHHr HikaHre, Gamvknapfa TanravanapHuHT AY¥knurn, Huphk
INOXNH KOpaMoanapa, kKYinap/a, HTiapaa, Kyunapaa kanta oEKRHnHK.

buokuMésnit  GenruNapHMur  MyTauuoH  ¥3rapyBuaHAMKIAry
FOMOJIOrMK KaTopnapu Hadakat loxcak opravusMnapna, 6anku coana
OpraHH3MNap Ba MHKPOOpraHW3MIIapia XaMm yupabiau.

Cynnuii (uugyunpranran) myranuaiap. XX acpHAHr GHpUHYH
qoparWma TeHeTHkIap akar TaOMmili MyTauHAnapra acoCHaHral
YRraprtznap XakMgard MabayMOTAAprarvua ara sgunap. Heaynuprad-
FaH MYTareHe: METOINAPH APATHIIraH IaH KeAWHIHHA TaulKin OMHINAapHH
OPraHy3Mapra TakcHp TKA3HG Hpcuil YarapysuaHINK YacTOTANapHHU
omnpHra Mysadax G¥nunan. Xapopar, ynstpabnnadisa Ba peHTICH
HYPIAPHHUKT, KUMEBRH MOAnanap Ba GOLIKA OMHNIIAPHUHE MY TaUninap
KenTHpHG ynKapuunury ucGoTnaHiy,

Hournorun HypIanHIIRHRAT TALCHPAH. 1925 fiunga pyc onmaapu
I"AHapcon ma T.C.Dumunnoenap TyGaw 3aMOypyrnapra paauit
HyplapHHiW TakcHp OSTTMpHO wpcmil @opManap XHAMA-XHANHMHHY
oultpuuira Mysapdax 6¥naunap. 1927 dnnga IN.Ménnep nposoduna
namuacuaa  peHTreH  HYPTApUHHHT  TakcUpHEM  Ypraumb, Oy
MamMuasuHr  X-xpomocoMacnra Tersind ©6§¥nraH peneccHs nerad
MYTaUHANEPHH XUCo0Ta OMHITHWHT MAKJOPHIS METOAHHM WInnat YHKIH.
Hypnautupnwy fiyns Cunay MyTauMa Kentipuf YRKapHIHUHE Yacro-
TacHHH Tabunit yactorara HucGan 100 mapra ouMHpHID MYMKHH/IHTH
k¥pcatnl Sepunnu. Kefivayanuk onumuapian JI.Cramnep, A.A.Cane-
rud Ba DolUKanap 1oKcax YCHMIHKIAP — MAKKAWYXOpH, TaMakw, apid,
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F—

Gyrsofiia PAIMANHA TALCHPUAA MYTAUMANAP ONMIULTHKKA Myraddax
Gynansap-

[eHCTHKAHMHL SAHIH  TapMOFH—PAJHALMOH TEeHETHKA BYXYAra
Keq . Xo3Mpr{ BaKTAa HOHJIOBUH OMHNRNAPHHHT MyTaHMOH kapadHra
TancHPUHE TAlKHK KHIHWra karra 3eTHGOp Oepmimoxpa. Bynmur
caBaby HOHNUBYM HYPNaHUUIHMHT OXMPrH ¥H HRHNNIHKNapAa HHCOH
XadTHAA MYXUM YPHH 3ralnaraunursanp. AMMo, pagsauns GoHHHUHT
oA KAHGAAHK OFHp oxubGatnapra onuMG Kkennmyu MYMKRHIMIH
HACORNATHH orox Oymumra yopraidzn. Homnorun Hypnawum nosacu
(MHKAOPH) HHHE XYJa 03 MHKIOPH XaM MYTalNs YCTOTaCUHK OWHpHG
ofopand. XKyaa kyn coHpars MyTauHsTapHUHT AKCADUSTH TYPAM X1
npcHit mMaliHO-MaKpPYXNHK Ba Kacaunukiapra onud xenagu. YNapHHHT
apnoAnas-asnogra dnrmansG GopHuid WHCoHNAT GolMra XKyna Katrta

Gramineae ouNACcH TYPIAPHRHAT HaB (HPK) ZoRpacHaarn
Y3rapyBHAHAHKAAPAUNHT YMymHuil cxemacw (H.H.Basuaos GYiirva)

I §-aycadean
Bl |y
oo = =
Yenmnuknaprusr npcnii g g E E § g% E E
yarapysux Genrnnapu = | & <] © S 2| & =| %
=
Nouunur | Mapnam + I+ [+ |+ |+ [+ [+ ]+ ]+
TYn- | napnamamure TMapnacus [+ |+ |+ |+ |+ |+ |+ |+ [+
Tyi (ananroy)
Kunmuknm- (Kpneaenn |+ [+ [+ [+ + [+ [+ ]+
JTIK Kuntaxens  j+ |+ [+ |+ 1+ [+ [+ ]+ |+
Ox + |+ |+ [+ [+ [+ ][+ [+]+
Knznn + I+ 1+ + [+ 1+ [+
HAwnn + [+ [+ [+ [+ ]|+ + |+
Panry Kopa + |+ [+ ¥ [+ |+
Hon Bunadma |+ [+ |+ T |+ |+
(aHTOUHAH)
HdyMmanok + |+ |+ [+ ]+ |+ [+
UJaxn# Y¥suHuox + ¥ X[+ £ [F |+ [+ ]+
Oftuacumon |+ |+ |+ 1+ [+ f+ {+ [+ |+
Koncueren- | Yuanu + |+ ]+ i+ ]+ ]+ |+ [+ |+
LUz (xpaxmanmir)
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Kyaru + |[+1+ |+ +
Xagr rapsn_ | Baxopru il Sl el Bl B B o O
Bprarmumap- | Keuxn + [+ {+ |+ |+ ]I+ i+ 1+
Buo- | 2MrH Dpra + [+ |+ [+ |+ |+ 1+
OTHE CoByKka MacT + [+ ]+ |+ |+ 1+ |+ |+
: M- + |+ |+ |+ [+ [+ |+ ]
Genru- ::f: 10wopn ) N
napy L
P Muwnepan | IOxopn + |+ |+ |+ +
Yrurra Hact + Fpt [+ +
Tanafuan-
JIArY I

faxtcHsnnknap kentupiwu MymiuH, Ly cabaGnu X03upra zamoy
HKAMHATH ONANAa TypraH MyXum Basuda Awab TypraH aABNOANApHUMC
XaTH Ba COFNWIHHN caknabruHa Konuu sMac, GankH KENTYCH aBIOZHK
3apapnu MyTaquanap IOKHIAH XWMOA KIUTHILAHP.

[y Gunan Gupra MOHMOBMM HYpPIaHKBII cenexuus Ba MEAMLHHaAA
MYTAUHOH xapa&HHU YPraHMLI KeHr K¥namaa KynraHRAMOKIA,

Xy#xaitpanapHn HypIaHTUPNILAAH CYHE XiRMa-xHl KalTapunysuu
Ba Kalltapunmac Yarapuilinap PHCAHT AZPONH Xyxaitpditap Xamaa xym
ARPONH XyskafipanapHuur nafino Oymwum, gapo GYNUHWLIM BaKTHIa
KYTORHAMKHAAr CY3URMINH, MMTOTHK BKTHRIMKHAHI TOPMO3ZIAHHLIN,
XPOMOCOMATApHUHT Bup-Bupira Enumwmy xabu xonatiapra oanb
kenaxy. HypaaHTHpUII TEBCHPHAZ MUTOSHUHT HOpMaKn O¥NURALIAEIAT
OYIMNHIOW MOAUMNOHA, rarioH] €KW aHeyniong XyKaHpanapHHHHT
BYXY/ra KENHLWHANK TABMHH STHIUH MYMKHH.

K¥nuunuk Oopranwimnap yuyx ynorpabGumadipd uHypnap XxaM
MYTAT€HIMK TABCHPUra 3ragup. Ynap Gapua Typaarn MyTaUHATAPHH
KENTHPHG YUKAPAZW. DHC MYXUMM YnapZa IoKopu TabcHp DexTiE
NUTHRMHP TYIKHENGD YSYHTHPHHWMT MabayM Oup criextpu Ounad
Gorruknaruaup. By kypeatriy 2500 A’ pan 2800 A° raa GynraM
OPaNHKHH TAKAN 5Tann. CTEKTPHUHT afHaH Iy KUCMEAA HYKICHH
KucioTanap yneTpabuHadama HyplapHHH 10TAON.

KuMésuil MOZIANAPHHKE MYTATEHJIHK TALCHPH- OP‘"“““"‘MMI‘:
MyTaUVIOH XKapAEHHY YPrakuil HATHAACHAA Xap xauaajl TatliKy B3 "ql:,a
MYXHT OMUANTAPUHHHT MYTAIMA KeNTHPHE YMKapUIIauFusi anuxnamﬂi
UMKOH Gepau. KVIT9HITHK KuMEBHE MonaflapHHRr XaM MYTMW
KeNTHpHG  upkapuimiurn  ucGoTnanan. Kumdemit MYTareHes ,(30_
FEHETMKAHHNT ANOXMAA GHp TapMorura aitnamgn. XX acpmitl
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punnaputa Kenw®, aposodunaza xkuMEsuil MyTareHes xawid STHIN.

ctnab B.B.Caxapos (1932), cyurpa M.E.JloGawes sa ©.A . CMupHOB
(1934) alipum Oupukmanaphnnr (fHox, ykcyc kuenoracu, amMHak) X-
KPOMOCOMANA PEUECCHB NICTATT MYTAUMARAPHH KeNTHPHO “HKapHul-
aapHH avnktagunap. 1939 #unpa C.M.Iepwenzon aposodmnana
axzored JHKBuur kyqan myrarennnk d¢dexktnn anuknagu. 1946
punga H.APanomopr kyunn KumEBRA MYTareH-STHICHHMWHHH,
1. Ay3pbax sa L. Pobcornap 3ca a30TNH HITPHTHH AHUKNAgHAAp.

Kuméprii MyTareHnap ¥YamapurHHT >(hdektnapd O¥ilMwa kyna
XUAMA-XHAZUP. Ynapuuur altpumnapu  Y3RapiHEHMr TAbCUp  3TdM
aKTHBIMTH, KSITHPHE YHKapaaurad MyTallHanapHHUHT THILTapy OHinya
WOHNIOBYH  PajMaUNAHWHT TasCcHpHra ¥xwaca, Oowka KuUMEBHI
MyTATCHHIHT TABCHP JOWpacH ynapAaH keckud ¢apk Kwrazu. Katop
KUMEBHI MyTareHNapHUHr (MacanaH, 3THICHWMHH) ?DKaKk Ba YpFro4d
wHHCUIT Xyxalipanapra TanCHp 3THWAZ KeNWO YHKAOMraH MYTaLHs-
RapHHAT YacTOTacH MYTarcHIapHUHr JosacMra Oornuk  Oymand.
KuméBuit MyTarewnap YsrapyBuaRNMK KYnaMHHK  KeHraATupuo,
cefleKlHA YUYH axXaMuATIH OYnran AHrW oprruuHan ¥IarapyduinapHi
KerTipRG uHKapaau.

KumEBHi MYTarcHes 3SBOMIOUMOH Xapa€HRa Kapop TONraH
cefleKuNs YUYH TYCKHATHK KHIyeyH Oenrinap ¥pracugari KOppenaTHB
GOFANKANKHY yIura épaam Sepasu.

VabekucToHaa XaM KHMEéRrit MyTarcHes Mysanwmnaa Gup Karop
onvmMnapiMias MGparumos [11LH., Hasupoe H.H., Srambepanes A.3. ra
Cowkanmap ry3a Ba Oowika 0OBEKTNApAA TAAKHKOT HIONAPHAHH ONHO
Gopran Ba Gopmokzanap. Kum&euit MyTarenes i¥nn 6unau Drambep-
e A.J. Ba XamMMyauIH(napH TOMOHUASH rysaHiir «Okradps GU»
HaBl APaTRIIH.

Ilyunait xunul, xumEBRA MYTareHesHd YpPraHUWHUHT ONAUAR
HPCUMAT Ba MHpcHH  Y3rapyBUaHIMK XOQHCAIAPHHHHT  CHDIIRPHHH
OYHluzex katTra sasuca TypubOAn.

L4. Myrauugaapuu ¥praunin Meroanapu

My MyTamuon WApadHHA TAAKHK KHIuul Taduul Ba MHAYHHPNAHTaH
Hﬂu?;ﬁ:eauuur MEXaHNIMHHH Ypl‘al-!j{m Ba TIeHeTHK MaTepHalHH
“"“mne:m YuYH MyTaHTnap €kH doiinann opraHusM dopmanapihi
¥3apo Bornuk MKKHTA BAZM(ARH Xan KANHIIHN TAKO30 ITAalH.
YiunTaex, MYTaUHOH KapaEHHHAT 4acToTack ¥pal Typrau atpoip
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MYXMTOATE CEeHETHK aKTHB OMHINAPHHHT MABKYMIMK ME30RuHy
AHHKNAMTa UMKoH Gepagn.

ManyMKH OpPraHH3Mza CORHp OYNraH MyTalMANapHHUHT YMYMui
COHRHN QHHKNAM KUABH Macana. AMMO aipHM repnapna coavp 6¥nray
MYTAUHARapHH B2 MawayM OWp MYTauMfA THINapiHW XpucoOra ommy
MymkuH. Macanan, allppuM k¥punajauran Mopdonorak MYTalUMAap
YacTOTACHHH aHMEmaw wwcbatanw ocon. K¥nm Xywaftpanu opramuan.
napia Kysardnagdcad Mypakkab GH3HONOrHK Ba CHOKHMEBHIT Y3rapu -
napHu Xucobra onuul Macanac anya KHiiuv. Bywna xumEsuit Tapkug
Exu (PUIHONOTUK peakuusnap yyyH Ty3WIraH CTaHaapT TecThap Eppa-
Miaa «xanéku «AKy xasobnapn acocHa XHcol aManra owMpuiagy,

XaMMacufilaH Xam Kynail aHUKNaHaZuWranw OHPHHYH aBNogma
reTepo3uroTa Xonataa Hamon O¥namwran TYNMKCHY  HomHAMapt
MyTaUHAnapanp. Peneccwe MyTauuanapuy Xucodra OHUUTHK YHYH Gup
KaTop aRnoanap HNaBOMHAA YTKa3WTaJuTaH Maxcyc FeHeTHK Taxnun
tanal STunanu. MyTanuARapa, alHUKCA, PEUECCHB MYTAUMANADHM
XHCOBra ONULLANK yUYH, 3BBaNO YAAPHH OMO3UToTa XONatra Yrrainu
repax. C¥urpa, myrant mueuda Oup éku OMp Heua HHIMOWNAHTaH
Gupukui  rypyxaapura 5Sra OWiraH  aHanusatop-nHMHMA  Gunan
YATHUITHPHNAAH,

[oMosurora xonarna opraudsMHl  ¥numra onnb  kemypwn
PELECCHB  TETAN  MyTAUMAfapHH XHcolra OMHMIMHK — MeToZdxacH
Ménnep tomoHuMpaH wwnab wuxkuaran 6¥mub v «CIB (cu-3mu-0m)
metogu» nef aranaan. By MeTORHUHT cXemacH 96-pacMga KenTh-
PHITaH.

CIB NMHMACHHMHT CEHETHK CTpyKTypack wly Ounad TaBeng-
NaHAMUKH, YPFOUH mannuakapHuAr 6utra X-XpoMocoMacH ITOMMHaHT
Bar renu (Khouk k§3) Gunan wwmonnanras. Xyam my xpomocomanag C
Xaphu Ounan Genrhnanran MHBEPCHA XaM Mapxkyn Oymb Y
KPOCCHHFOBEpra TYCKAANHK KUNaJW XaMaa peueccHs NeTan M
sdoextra 3ra. byupalt 2 ta X-XpoMocoMa TAWIYBYH 3HrOTa HOOYA .
6ynamu. LpozodunaHunr WkkkMHuM wuHCHP X-XpoMOCoMacH gppofH
THIOHAHT rernapHad Y3ufa ramuitan. ClB nHHHACH yprqucHHH“:'
GurTa X-XpoMocoMackia ky3 wmakrn remy {B) wy xpomocoma yire
TEHeTHK HULIOWNWK (yHkuUMACHHH Oaxapaan. LyHunr y4yH 2
UIAKRMra kapa6 yHumr X-xpomocoMacu CIB  rewoTHmdrd >
SKAHIATHHY GWTHG OMMII MyMKuH. eTepo3uroTanM WHAMBHANSPE
KPOCCUHTOBEPHUHT HYKNUTH NETan XONaTHUHT HHLIOHH XpOMOCOMAZ
KONMHUUIHTHHY TABMHHNANAH,



Ouan Ménnepuunr CIB  (cu-ane-6n) aposodHra nMHHACHI
AMANTa OUWIHPraH MyTauMs YacTOTACHHY aHMKNAUI COXACHAArH TAKPH
GacH Ounan MykaMman TavHiamus, [Jlpozoduna CIB nuHHscHuHHI
yprouu Ba SpKak NALWANZPH MKKH BAPHAHTIA 9aTHIITHPUINRG ONMHTaE
ayparait aBnojuiap netan rel O¥iivua Kuécrli TAXJIHT KWIHHON.

BHpHAUH XONATAa YPFOHK naluanap »pkak Nallulanap chnepMa
cupard X-XpoMocOMaia neTay myTauus OYnmaraH HOpMan 3pKat
pawmanap Gunan watHwrupHarad. F, ga onudrasd yprouw namnua
fapAaH GHPHHHHT K¥3H KACHK K¥3, HKKHWYHCHHHKA 3¢a

96-pacwm. Mpozodunajga Auuc O1nan GHPHKKaH PELECCHB TeTan
MYyTauHATapHl arnknawnndr C1B MeTomu,

Aymanox k¥znu GYnran. CIB neran XpoMOcOMaHW OHACHAAH ONraH
Pkak nawma HoGyx Gy¥namm, Iy catabau F, maru Gapua 3pxax
Mailanap aymanok kyanu 6¥nagn. F) na oRWHrad KWCHK Kyara ora
YPFOUH  mammapap pyManok KYIsM  SpKaK  mamipanap  GURa
HATHUWTIpING onnuran Fa Na KHCHK Ba RYManoK KY3AM Yproun
Malllanap xocun O6¥napn. CIB neran xpomocoMand 3pKak Natmia
:gﬁyn O¥namm, dakar HOpMan XpoMoCOMAnH 3pKak mawmanap swal
Hnnllgﬂnap. K¥3 waknu Gyitnya dapranysud Xap XA KHHCH
“anapHnnr Fy nary wucbaru 29 : 14 6¥naau (96-pacm, 1).
KKMMYH xonavga YproNm pamwanap SpKak MamwanapHuHT

<n
*PManapizay Gupuga X-Xpomocomana nreran MyranuAcu Gyaram
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spkak nawmanap OumaH YATHWTHPHRAH. DPKaK Ba YPROYW Namimia.
NApAarM NeTAN MYTAuARnap afinan yxwam omac. Bupwsuw aenoppg
onuurad yprown nawwanapundr 6upn X-CIB xpomocoma Ba pry
OpraHH3MAaH YTraH Jetan MyTauuand X-XpoMocomara ara 6ynazny. Xap
UKk fletan G¥finua retepozuroTain OyWiadli nawanap €HCHK k¥2ra
ara Gynagunap. Arapia wynjai coepMa Ounad €esoltt Tunra xoc X.
XpOMOCOMaTH TYXYM XyxXalipa ypyFnaHca, ynaan neran 6¥ilnyg
reTepoIuroTany EBBOHN THITA XOC YProdd MAlua PUBOXIAHAIN, F| qq
AYManoK K30 Ba KHCHK K¥3ra 3ra yprouu nawtanap Xocua 6ynaan.

CIB-xpomocoMann apKak naunwanap HoOya O¥naaunap, yynxy
AeTan reMuIHroTa xonaraa 6¥naan. Ona maunuanaH EeBoif THIra xoc
X-xpoMOCOMaRH ONTaH 3pKak ralmanap 3ca HopMan 6YauG k¥znapy
AyMmanok twaknpa Gynran. Fy gars axpanuwHu Ky3aTHd YUYH KUk
K¥3ra ora OYnraH yproud maunianap anoXHaa-afAoXuaa HopMman 3pkax
nautwanap Gunad (xap Oup kKydr anoxupa npoGupkama) yatmin-
THpHIaAH. Xap HMKEH XpoMocoManapfard WKKH  fieran  G¥iinug
rerepo3urora 6ynran F, Jarn yprouu namwanapuudr Fy aaru aenoguaa
nikn tUngarn - Cl1B neran X-xpoMocomara 3ra BYnran xamaa otaman
Yrrad sieran X-XPOMOCOMANH yprous nawanap ma#tao G¥nanu. F,
ZlarH aRiro1a XAp MKKM THIUTH netannapaaH Gupwra sra 6ynrau 3pkak
naunnanapHuur 6apuacy nobdyn OYnamy. Hatakaza Xap xmn sxHHoH
WHAKBHINApHMHT NHCOATH 29 ¢ 03 -6ynaan. F, Oa spxak nawtua-
NApHUHT O¥NIMACTHITH MyTaLUAHUHE MABXY1IHrHA2H aapak Gepanu (96-
pacm, 2).

By ycyn BYXYyAra Kenaguran neTal MYTauMANapHy MHKZOpHHA
XucoOra oniil yuyH XKyna Kynait XucoOnanann. X03WprH BaKTAa 3pkak
opraHusmMnap  X-XpOMOCOMACMNA  BYXYAra Kelaguran  jeran
MYTAUMANAP 9YacTOTANAPHHE TaXMHN KWUNHUWNHK YYYH MKKMHYH Ounp
meton Ménnep-5 éxm M-5 k¥ananunagun (97-pacm). by wmeroara
BHHOAH JTHHUA-AHANU3ATOD KYANAHUANG, YHUHT ad3aMiHrd IUyHJaKH,
Apo30(pHAa YPFOYMH OPFaHM3MUHHHT Xap MKKH X-XpOMOCOMAllapH
netanmuk gaoauSTH OHNaH Bornuk OY¥nMaraH HKKUTa HHBEPCHAHH|
Yaupa caxmamnurngap.  Heeepcwsnap Tydabinn  xpomocoManiap
YPTACHIATH KPOCCHHFOBREPHUHT Gynuunure  KUARHAawagy, BywnaH
TALIKAPH, YPFOYH OPTaHHIMIAPHHHT Xap WKKH XpoMocomanap¥ y4Ta-
sc®, B, w® reunap Ounalt HMWoHNaHraw., By nuAnAHMHT IPKAKNIPA
Xafryad GymagH. M-S Meroau Gunad &mpofin Turra Xoc IPKAK
naiwmanap Taxnui kanuHradna F; ma spkak ma yprodu OpraHH3mM-
NAPRUHT UKKMTaZaH GeHOTHIHK ciudit Xocun Gynagu. Arapaa TaKvK
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KITHHAETT2H 3PKaK NAHWAHMAT TEXTHI KHUAMHASTTaR X«XpOoMOCo-
MacHa NETan MyTauus naftno 6¥nca, y Xonaa UKKHHYM asioana scs, B,
w* remrmapin Oyitnua Gurtra deHoTHTHK cHAdra sra GYaraH Bprak
faliianap XocHn O¥ranu, €saoliM TUNTa XOC 3pKaK naimuanap naino
Gynmaing, Xap Oup uuIMBHIYAN NpoOHpKAda onuuran F; mEOMBAD-
napw Fi zarn 6nTTa YpFoud NAWILAHHHT aBROANAPH ‘XucobnaHann,
GumoBaprH, Y 9pkak ora namma X-XPOMOCOMACHHHHI TAJAKHKH

xpcobnaHazH.

Ot u BT lafa]:%

97-pacm. Jpozodunana xumc Giunan OHPHKKaH peLECCHB
ReTan MyTalHsTapHH aHUKTAHUHT M-5 MeToay (B —
KUCHK K¥3, W* — YpHK MeBacH paHTHAary xy3, | — neran).

1.5. Ten KA RYKTaBHA MyTaguaaap

Ten (nykraenii) Myraumanap Gapua opranuk dopmanapra Xoc
6y, ynap aitpuMm Xyxalipanapaa Xocun O¥nu®, aiipuM onuHran
YHAMBHINapia  (MyTanTnapia) Cakpawl TapIMia HaModH O¥namu.

BBOHY TYpNapra xoc reHnap oaarga €eBOiKM THIJACH (EHNap, arap ¥
z;:;"’p"a“ GYca, ynuga MyTanT rem e aranagu. Acnuga ynap ypraciaa
My_r::“ﬂa“ dapk iiyx. YyHky Engoiin THRAry reanap Xam Gup BakTHAA
Tﬂana: Oynran ma ynap TypHmHr smolioumsicn jampuna TabHH
Knnm"“;m Y4Yparad Ba TypJapHHHr AWad KOMMIUKM YuyH XU3Mar

- ‘Polinanu mMyTaHT rennapHy TabHaTAA MablyM TYPNapHHHT Xap
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Gup MAIWBMANAPHAA y4patui) MymxuH O¥maaw, Gowkaua aﬁ‘rranm,
ynapHEHT Xap OApH WY FEHHHAAT TallyBYHCH XucoOnanaiu.

Kynunnux xonnapaa sHrR Xocun Gynrad MyTauuANap Pepeccyy
xonataa Gynaadnap. BY TYpnapHUHT MABXYAMHTH Y4YyH Kyaa MYyXun,
YYHKW KYNauilK SHIH Taidgo 6Ynagtrad MyTaudsanap TeHOTHHRy Bup
SyTynnuk TH3RMUHH GY3ud, yHra 3apap eTkasaunap. AMMO Ylapyuyp
PelLECCHBAMK  XApaKTepH y30K BakT JaBoMHAA TYP HHIMpyupup,
reTepo3INTOTa XONATHAA YHTA 3apapcH3 XONAa CaKkmawu® KeMpyeyp,
romMosurora XonaTra ¥rraHparwHa QeroTHnga HaMotH O¥nupur,
HMKoR Gepapu. TeH annennapiHWHr peUEeccHs XonatiaaH AOMUHayT
XonaTra YTHIUA KaMpOK aManra cwapurakzali rydunann. Jleyyy 6y
XaMmyina wyHfai smac. Peueccws annennapHWRT AOMHHAHT apnenra
MyTauus Bepuily (a—A) TeckapH MYTAUMS, IOMHHAHT aMenuun,
peueccHE amnenra myTauua Oepuwn (A—a) TFFpH MYTalthg peg
araganu. Teckapu MyTauus xapaun red pepepeuncu ¢S ayanany.
Tyrpu  myTrauuanap KY¥npox peneccHB  MYTaudanap, Teckapu
MYTALMANAD 72 JOMHHAHT MYTAuHsaap jefunany. BoUanryy rey
AHTH XoNaTra opanuk GockuunapcHs ¥ranu. TYFpH MYTaUMANGpuuur
KenHd YMKHLI 9acTOTacH Xap XWI reHnapia Typanda &ynnd, ¥pityua xap
100 MuHr €xu 1 mutuor reHnapra OutTanaH OewtaraMa Myragys
TYFpH Kenamu. AfHa# OWp Xun MyTAUWAHHHT ¥34 Xap XHN gakrna
BY)KYITa KENALH MyMKHH, By resnapuunr Gup Wnamwmna Onp ueys
mapra MyTaLHs Sepuiun geMaraup.

"eH (HyKTaButit) MyTaUMANapHu YpraHuiuaa acocuit THl0p THK
MONEKYTaCHAArH ¥y(T HYKNEOTHANAp TANNaHHIIHHMHE Y3rapmuara
Kaparunrai OJMMWH Kepak, 3HC aBBANO, HYKTAaBHY MyTalllynapHu
XOCHT KMAYBMM aiipuM XxydT HYKIeoTHANApHarH ¥3rapHyapra
75THOOP KapaTunuwmp  Kepak. [eHEeTHK MaTepHaniapHUHT  guana
Hupukpox ¥3rapHunapl OUnan keHWANH MaB3ynapna TaHALWaMHi3,

Hykrasuli myraunsnap JHK naru Gup sxydt HykneoTuansap (éxu
PHK naru HyxQIeoTHn) HHHI ¥3rapuwwzap. By THRAard MyTalmsnap
Ky#inaaru rypyxnapra Oy auuagu.

a) TPaH3ULKANAP-OPHEKTHP OMUILHU ¥3rapTHpMaianrad Xoaaard
Ky nywieoTupnapuaHr anMawunwnm (AT = OC) xydramk
HOMpPacHia nypPHH-THPHMUAHH (98-pacM, A); :

G) TPaHCBEPCHA-OPUEHRTHD ONWWHA Y3raprupanurad xKy@r myK-
neoTun-naprkur anmamunuum (AT CG, AT TA, GG CG) (98-
pacm, B); _

B) OPTHKYA HYKNEOTHANAPHHHT KYILHIWLIN;

260



r) KyQT HYKICOTHANAPHHHT TYIHG KONMIIN,

A B
ATE*GC A ,T\\ GC
TAT=CG Tl Tl

T G

98-pacm. Hykrasnit Mytanusnap.,
A-Tpan3nlus; B-TpaHcBeponst.

K¥n ammenmunuk xonucacu. Xo3upra Kanap Martepuaiiu Saén
MW TOMONOTHK XpoMOCOManapHuHr altman OUp XM nokycnapu
uKKWTA annenta: A Ba a, B ga b, C Ba ¢ ra ara ne6 xenauk. Mexun Gavsu
Gup reuullmr 2931@ 6up ll::::mtla Xonathapra y3rapuioy MyMKkin. Macanan,
A ream a, 2%, @ .. 4 Xoharnapra MytauMs Sepuuin MyMinH. BurTa
refHIAT OyHAAE kYN MUKAOPAA MyTaunsra YUpaln &k KN MUKIOpaa
annennapra ?ra 6¥nui K¥n aanernnank xoaucacn ned aranagn. by
ROIHMCAHA HYKYPPOK ¥prawaw Gynnalt annennap THIMmpgary xap GHp
annen Myrtatud Wynn Ounad Gepocura EBBOH THI anfenuaaH &k
6¥mMaca TYPKyMJard ucranrad Golska anpzofan xenub unkxas Gynmun

MyMKiH (99-pacm),

~ an
A* a C\J/Cz

2
99-pacm. K¥11 anfneanuank THSHMHHYHT BYXYAra KelIHL CXeMacH.
1-GHp reHHUHT MKK annenn. 2-TYprra annenaan nbopar THINM;
CTpenxajiap My tauHAnapHurr #YHanuumeay x¥pearany,

MyTauna Hatwkacupa GuTTa renman Xocuna GyYnran annennap
THINMME 1IHT av3onapu Mennene xonyHnapura S¥ficynanu.

K¥n anpenmuanic XORMCAcHTa MHCOM KUMO xyBHmapaa KyH
PIHTHHUHT ypcHilnanmmu, Ofamnapaa dca KOH  IpynmanapHHHHL
Hpculinaumunn kypeathn Mymxud. By GenruiapHRAr ApcHidnaHunIK
I 606na Garadenn Gagu sunras,
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1.6. XpomocoMa MyTAUHRNAPH €KH XpOMOCOMANAp
KaliTa TY3RARIapH

Hxopuza 061Uz réeH MyTAUMAAZPUHWKRT TAhCHPUAA TEHETHK Mate.
puanna Oyrapuran Yarapuwnap Xaxkaxa Tyxtanu® Ytamk, Deweryy
MATEPHATHHHI AHANA HUPUMKPOK ¥3rapHLinapH XpoMocoMa MyTauMsilapy
funan fornuk. Bywaad myTaunanap xpoMocomanap KAHT2 TYSHARm.-
napu #KH XpoMocoma abeppaumnanapd Aed xaM atanaaM, XpoMocomg
abeppaunalapd KapuOTHA  JOMpacHi’d, SBHH XpOMOCOMANap Cowp
¥arapMarad XonaTlna XpoMocOMaiap CTpYKTypanapuHu 3rapHiira onus
Kenagaunap, byHmait kafita Tyaunuwnapra OHTTa XpoMOCOMa XY roMo-
noruk 6¥nmarad XpoMocoManapHuHr KMcMnapd wanb 3tiarar 6yna~-
By Me30oHra mysoduk XpOMOCOMAlap HMHJArd Ba XpoMocomanap.
abeppaunsiitap apKraHTHPUAATN.

XpomMeocomanap HYHAZ KeTAZATAH MYTAUMAAAD Kyting
MyTauus TUnRapura S¥nueagu:

® nedMMICHCH Bd ASREUUA — XPOMOCOMARAPAA MALIYM KICMHNI
ETHIIMACTUTH,

* OYMIAKAUAS — XPOMOCOMANAD MABNYM KUCMWHUHC M)
maprara oprid 8k kynafiud Konuu,

¢ HHBEPCHA — XPOMOCOMAaNAPAa MAEIYM KHCMHHHHT y3umus, |
Aapaxa aitnanund, fua ¥3 Ypuura oAnamuLIm;

® HACEpLHA — XPOMOCOMAHUHT CHp éku OHp Heuva rewnapHi
WYyHra onras KHIHK ORp KWeMHRuRT Yarapuum (100-pacm).

Kyfinaa ana wy MyTanus THRIApHEH KYpud unkamus.

HedmimtencH Ba peneuss. XpoMOCOMAaNapAATH ETHIUMOBUHI
XPOMOCOMAHHHT Xap XN YIyHIMKJArH Ba Xap Nun okoifnatn
KHCMAapuHE ¥3 WUYHra ONHImH MYMKHH. Arapia y3ssaiuon xpomocc
enkanapugad Gupuna comup Gynca, Oy enka ¥3 KucMrER RYKOT
KAnTanawnd Kkonanu. ATapha yIunim Onp pakTia XpOMOCOMARKAST 7
WKKH enkachZa cofup 6fnca, ¥y X0naa XpoMOCOMaHHHT Xap WKKM )
IMKMUHALMATA yupal YIUHUHT OUNK yunapy Cunas SupnamnG, MRTO!
XANKACUMOH XPOMOCOMaHW XOCKN KRAATM.

[IyHUHrEK, ETHIIMOBYHAHK XPOMOCOMA enxadanapuaan GHp
6Up BAKTHUHC Y3UNA YHHAF MKXH kOMHAR Gynamurap y3uil
HaTixacula xaM xocun 6¥namu, Yinmuw xobimapu ¥3 yunapd 6w
Gupnawanunap, XpoMocoMa katranamp® konaau pa Gymja YHI
YpTa KMCMH MIHMMHALKATAR yupaiad, metadazana alcHTPHK X3
LAKIMAGTY XpOMOCoMa HaMOEH B¥naau.
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XpoMocoManap enkanapy yUlapHHHHT y3wIHmHaan xocun 6ynas
auraH MyTaunustap aeduswencn 1eG atanand. XpoMocoMaHwHr ypra
xncmuna 6¥namnran yaununap Gunan GOFIMK  MyTauuanap aexenus
21‘36 ATaNanH.

KHYNK XNaXMJary eTHIOMORYMIWKNAp —AedRiDeHcH Ba Jjlene’
yuanap OAATAA FOMO3UTOTA XONATHRA CaKnaHAAW Ba (enoTHnia 103ard
quxagu. XpoMocomalard HHpHK eTWLIMOBYHIAMKIAp xinm Xonnapad
peran 3bdexrra sra G¥nann. yuku, ynap reHotunparn rexnap
ganarcHin Oy3aav. MHpHK eTHIIMOPHHNHKIIAP (aKaT reTeposHroTani

KQRNAPAATHHA XaETuak CYNMONapH MyMKRH.
-

Evanior .
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100-pacm. XpomMocomanap HIHAATH KaHTa Ty3HIHILUTAPHWHE
THANAPH.

na Heduwencn pa penetus TUmMZarH MYTAUMATAp XPOMOCOMa-
mﬁg““" fup GyTyHNMrMHHEr Ba reHnap TAPTHOMHAHC Gy3UNMILHCS
Hapc:eﬂaﬂﬂ Ba heHOTHNAA TYPNHU Y3rapuinapra cababuu 6¥naau. Ly
: dHHKNAHraHKH, fedHIIeNCcH Ba Aetenus TydaHaw Xocnn oynrag
I8 rap noMUHAHT MyTauKs KaGH GeHOTUNa HAMOEH GYnanu.
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LYHA  19bKUAIEAUE  KEPEKKY,  XPUMULUMENAPUEAI M CIALUMOR-
yHARkIap K¥nanua nreioTpon YQheKT naModH Kunagu. Jdedmmencu ng
neneuMs THNHAArH MYTAUMA KYNHHva XaSTYaHIHKHWUHC nacafHutiry
onib xenanu.

Jynaukauun. XpoMocoManapha TypitH OMUIIAp TaRCUpHIg
altpaM  kucMimap kynabud konMmy MymkHH. XpoMcoManap HyHpgg
| Mabfym KWCMHMHT altHan ¥3ura Yxwai xonaa K¥maiHinn €ky Manayy
“KNCMHHHT TAKPOPIaHHLIN AYMIHKALHA Aefinnain.

Xpomocomanapaa rexnap ABC Taprudpa xoHnamran n1e6 gapas
KAACaK, Y XonAa CHpopTa reHHMEr Macanan B reHanRHNr aynniga.
UHACHHH Kyilinaarnya ABBC k¥pcaTtiir MyMkyH.

XpoMocomanapia Mablay™ JIOKYCRAPHRHT KYMalWIul HKKH Mapra
amac, Gankn GHp neda maprta 6¥ruwn mymxuH. Macanaw, yu Mapra
k¥nafica, ABBBC xonarn Xocun 6¥naan.

Kynunnuk Xonnapia XpOMOCOManapHHHI HKKH, Y4 BA YHfau
kynpox rennap xoiinawran kucmaapn ABC ABC &n ABC, ABC,
ABC Ba xorazo Tapafa k¥raling KoM MYMKHH.

Aynavkaunanap xpoMocoManap MHKJOPHHHHI TEHOMNATH QLN
XHcobura xaM ByXyAra KejdliH WMyMKWH. BYHHHT HaTtHXacupa
XpoMOCoManap MHKIOPH KaicK XpoMocomMa Xucodura owrad Gynca, ury
OUDHKMW TYPYXMIA KOWHAAWrAH IeHNap RYNARKAUMATIAHTAH XHCoD-
RAHAM.

[lyru Tawxupnamn  Kepakke, OapHa THRAAH MyTaumgnap
deHOTHRINK ¥3rapHuInapra onuG Kenrimi MyMKHH.

Husepcrg, AHpHM XpOMOCOMANApAZ MALAYM KUCMIAD HKKI
TOMOHNWAAH Y3IHIUG, 180° ra aiinanran Xonza sHa V3 Ypunra kadragau
Ppaum€G konumu MyMKUH. ByHIaf MyTouusnapy¥ wseepcHa 1ed
atanaiu. VlHBepcna HaTHKAcHAA XpoMocoManapiaa TEHOTHA ¥3rapMaca
Xam, JNEKUH YRapA2 TeHIAPHWHT KOfinamimiul TapTuOu yarapass.
Macanan, ABCJI Taprubna xofinatran 6¥nca, #HBepcus HaTH*kacHia
YNapHUHT Wofinannu TapTnbn ACBJ] xonaTira Kenun MyMKHH.

Hucepuuanap. XpoMocomamap uyvaa ManayMm Oup KHIHK
KHCMHHHAC YpuH anMawuHuumaps comup Gynumn Mymkud, bynnah
y3rapiiinapHy HHcepuHsaaap Ae6 ataw kadyn wuavuran, Hucepud
HaTibkacuna Bupopta rex GUTTa XPOMOCOMA HuMaa Gup xoliad DOWKE
Koktra kiuanb s Mymxui. ByHnai xonaa mwy reHHHHP XycycHATH
CAKNAHUIIM &KU YIrapyimM MyMKuH, By rew xaumaft remnap Ouna®
CHpHKHID TypyXuma skofnawmRumra Gornuk Oymazu. Mncepudy
THITHAGTH MYTALHANAD TeHNApHUHT CHPHKHI rypyXuaard KoRpAIAL
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fapﬂmﬁmm YarapTupuu Gunan 6Mpra roMomoruk XpoMocomMmanap ¥pra-
cHNa KETAAATaH reHsap peKOMOHHAUMACHHH TACATHPHILH MyMKHH.

Xpomocomaaapapo Kalita Tyswanmaap Gwman  OoFamk
amyTARHII2P. Typau Xun Kaiita Tyaunuinap ¢akar xpoMocoManapapo
xaM KETHIIM MymkvH. Bymnaft xalita Tysuiviinapra HOTOMOROTHK
XpOMOCOMATIAPHUKT MABIYM  KUCMITADHHN anMaltu® OTHILNapHHY EkH
GUpOPTa XPOMOCOM3 KHCMHHHHT y3uanuG Gowka Grp xpomacoMara
y]‘[aHHG KONHLUHHKW afiTi MyMKkHH. Bywpali kafta Tyzunwwunapau
TPAHCAOKALHS JeC atawr Kabyn KunuHran. TpaHcliokaiHanap HaTH-
xacHfia OMpHKHMIt rypyXnapuw Yarapaaw. bBywzaii  smyrtauudnap
pamiKacua OpraHwsMnapia TYpaM HpCwit ysrapummap Byxkyara
kenaln. KYNuiilHK XonnapXa Tpancnokaunditap tydaiiny meiosnunr
KeUUIIUAA XPOMOCOMANAPHUHT HOPMAN KOHBIOrauuscH Oy3nnvmA
paTWKACHAA TYRMK XWR awomanuanap conup OYnamu. bywaah
aHOMATMANAp 3ca T¥Na EKH APHUM TYIWITCH3NMKNapra onub kemaaw.
Bywna#l MyTaunsitap OnpHHum Mapra 1915 #snaa  Jhk Bennunr
ToMOHHMAaH aWWknanrad. Y pactnab ApHM BYWTCHIANKHY HYKKak-
pownapia awmkrarar Gymca, keftmugamuk (1925 i) Ganrmzerona
YoHMITHTHAA  aHuKaand. 1926 Honga Ilrepy OHpHayH Mapra
Apo3ouna nawnacHia  Y-XpoMocoMa MabiyM KHCMHHMHT X
XpOMOCOMAra yNaHuS KONT3aHAUrKHE, RBHEK Y3Ura XoC TPaHCIOKAUNSRIA
auknaad. Te3 opaga sMakkaxVxopy VYCWMTHCMHUHrC cyracH  Ba
SaHIHHUHT IPHM MY IITCHATH OFHHYa TPANCHOKAUHA aHHKIAHAR.

WlyHr Tabkuanalt kepakkd, Xap Kawzad xpoMocomaza Kaita
TY3HARWINAD KETHWIM YYYH HKKUTA xapadu cofup O¥anuM kepax: 1)
XpOMOCOMaAa MAbLIYM KHCMUHHHT Y3HRHIIN Ba 2) y3UINTaH KUCMWHWHAT
AT Yia Xpomocomara KalTa SupRaundiid {XpoMocoMa WUxna KawTa
Tysunnm) €xu Sowxka Gup Xpomocomara ynraHuinu (XpomMocomanapapo
KaitTa Ty3unuir) Exn TpaHCIOKaLUA,

Ajiralinuk A B,C Ba D reunapw Gup xydr xpomocomaza ABCD
TapvuGaa woftnawran, xpoMmocomawunr Gomxa 6Hp xydTHaa dca
-E.E_G_lj, xolnamran gefinuk. By Xonaa HOrOMOMOTHK HWKKHTa XpOMO-
CoMaza GHp pakTHHMAT Y2Md2 Y3yNHINAD coaup Gynca, ynapHaHr 3
Poituaapunn anmarumG KafiTa YpHAmRIUNADH HaTHXKACHOA XpOMOCO-
Yanapna kylugaru Tysunumnap cogmp 6yaamu: ABGH / ABCD ea

HCMD / EFGH. ByuHHr naTWXacHAa ATMAIHLINAP TeHT &KH TEHr

ACTHIH MyMxuH, XpoMocoMARApHUHr OyHAai Tapmlia Mabaym

ECMnapuu" anMannat ONHIIUEK PEUHNPOK TPAHCHOKanus ae6 araw
By ki nmeran,

265



Peuunpok TpaHCNOKAUMA HaTHkacuaa adpuM Xonnapia Outra
XpOMocoma MKKNTA UeHTpomepara 3ra O¥nn0 KONMIOM  MYMKHH.
UKKHHYH XpOMOCOMA 3¢a LICHTOMEPCHS KO0, Xy:xalipakuHr OFnuuuw
naBpHaa nyggnnﬁ KETanH.

[llynn TABKHANALL KePakKd, TPAHCTOKAUHANAP XaMuWa Xam Gup
XHIAa MyWTCH3THKKA onud Kenmacnnxnapu MyMiud. By Tparcnoka.
UHATapHHHC NAEMHra, KailcH XpoMocomMmanapna 13 Sepmﬂnnxnapura Ba
Gouika cafabnapra Gornux 6ynaau.

TpaucrioKalHs XoxicacH XaHeoHnapaa XaM yupaG Typaaw. By
Xomucand, alFMKCa, WHTHDTKA Ba “a@Hnapga Kym Ky3amunaid. Ynap
YeuMnukaapas YUpafianral TpaHcioKauuanapian 1eapnn Gapk Kunamaiiny.

TpascnoKaldd XOAHCACKHM VYpraHuwl Hazapuid aXaAMMATCA 30
Oy Gunaw OUpra aMandil axaMuATra Xam ara. MacanaH, TYT unax
KYpPTHRA TyxyM KOOWFHHWHT PAHTI¥HH DeNnrHnoBYN el ayTocoManau
KHHCHIT XpOMOCOMAra TPAHCROKAUHA AYNH OHNaH YTKasHaus, Tyxym
paurura wkapal, YHAaH Kalicn xHHcra MaHcy$ NHYMHKA YHKHUIMHY
AHHKNALT MyMEKHH,

[lyunaii Kunu6, O6u3 TpaHcnokauua &EpaaMuga  XalBod B,
YJeumnuknapaaz OUPHKHI TYPYXNZpHRE ¥3HMH3ra MaoKyJs TylWagurai
TapTHOAA ¥3rapTHPALWNMHA3 MY MKHH.

XpOMOCOMANAPHAHT TYIHAMIUM YIAPHHHI acocHH TapkuGrH
TAUIKUT KUAYRYH TEHETHK JAcTyp Y30K TapHXWi HaBp HaBOMME
waknIanns xenrak. Xap 6up xpomocomaaa T.Mopran Hazapuscur
OMHOHaH MabAYM COHRar# rednap Oup 4YHs3HK O¥inad skoifnaiwrar
6¥nu6, ynap MycTakun €kn Gouwlka rennap Gunan Suprannkna Gearu B
XYCYCHATIApHHHI PUBQKIAHWINM Ba HpcHitnanuummaa  daonui
k¥pcatuuiann. Uly Ounan Oupra rewnapHuHr QyHKuUMOHan XOJMaTy
YIApHUHT XpoMOCOMana xoinamran YpHy, kKaHaalt rennap 6unan €HMa
SH Moinairad/THIMra XaM GOFIHK.

IIyHUHr YYYH XaM XO3MPrH BAKTA3 XPOMOCOMAaNapia KeTagurak
Kaifta Ty3WnHUUIApHH VPranww reHOTHIHH TaXJHI HTHIAa MYXHN
axamuaTra ora. Ly Eapca aHHKTaHraHkM Xpomocomana TeH Y3 oiiHH
YIrapTHpHILK MHATIDKACHNA YHAHC 3(dexTH ¥srapuum, cycadnw®
Kyyaitnwn &kA CYTyHnal iykonuwn mMymxnn. Ten xpomocomanar
TYwHd Kojca {fenenua ki JeULISHCH), WY reH TabMHH 3TYRYH Senr
Y3rapud konmakl, banku yHra AkMH xolinawran Souwka reHRUHD Xam
bYRKUMACH Y3TAPUILR MYMKHH.

BHTTa GUPMKMUI TYYXMAa kolinaimras Gup Heva renaad wGopal

© BY¥nraH XpoMmOCOMAa KHCMWHHMHI WHBEPCHMATA  y4patld HaTHKacHA
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XpoMocoMa TapkuOH ¥srapmaca xaM, aHa 1Y reHIapHHHT (eHOTHIIA
gaMoBr OYmitoy Oy TyHaalt Yarapuury MyMKHH.

Hlyupati kunnb, xpomocoManapaara Kafiva Tysuaamnapud ¥pra-
HRW OPKATIH (PeHOTHITOA BYKYATZ KENaauran TYPRH Y3rapHUliapHHHT,
}lcyMﬂa,H,ﬂH, M}’TﬂﬂllﬂﬂapHHHl" acn MOXHATHHR aHHKIall MyMKHH.

Hlyvan TabKUATA KCPAKKH, XPOMOCOMANADAA KeTanurad Kalita
Ty3AAAUINAP-RHBEPCHA, AeReuHs, IYNAUKauusd, TpAHCIOKaUMAd 2a
Gowkanap dakaTriHa reHnapuiHr 3ddeKTHTa TabcHp KHIHG KomMaii,
GankH Ooillka capalHfapra, MacanaH, KpOCCHHIOBEPNADHUHT KeTH-
Wnrd, HarTHkana pekOMOWHAUMATAp MHKZOPHHMAr Yarapuiminra Xam
TabCHP KHIHIGM MYMKHH, TEeHIAPHHHT MyTaOMIUIMIHra, YNapHUHT
QeroTHIAZ  RIMOEH  OY¥anumwTa, GaonnATHHIHI  Kydalnmy  Exku
cycafinumra caGal Gy nnmm MyMKHH.
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X1 606. TIOTATUTOBAHSI BA TETEPORJIOH IS

QprasusM  XpoMocOManapi COHWMHHT YirapuimM Gunan
oprauniM GenrH Ba XoccanapMHuHI ¥arapulivra oml  Kenaaura)
MYyTaUNsI3p FeHoM MYTaHACH def aranann. XpoMocoMa CoHH, waky
Ba KaTTa-KUuyWIanry xap OHp TYPHHHT CHMcTeMaTHk Genrunapy
xucobnavagwn. Tamnona Tynnam neb xap Oup rOMOJSOTHK Xpomo
comagan OaTrapan  Yraamrad  XpoMOCOMAanapHUHI  HUFHHIHCH
afttunagn. Tanmong TYnnaMaary TEHIAPHHHT AUFAHINCH  Ferow
JAelunan, rafaoug TYmmaMiard XpoMocoManap coHM  acocui con fe¢
aranib «n»xapdu Gunan Genrunananm.

Mures sa Meffos xyxkafipa OYTHHHIWHHEAT JHI HO3HK MexaHuim-
nmapu 6ynul aBncpIaH-aBnoOAra ¥TAmUCaH XPOMOCOMARNED COHMHMH(
ROUMUIUTTHHY  TabMUHNAD Typaaunap. AMMo alipuM Xonfapna Gy
MexaHusM Oy3unulb Xxykatipa xyTOmapHra XpoMOCOMANApHUHT Tewp
ﬁynmaran axpanumnapu coaup G¥nanu. EyH,uaii Syzunniiap okuda-
THAA Y3rapraH cOHRard XpoMocomanapra sra O¥nraH xyxkaitpanag
salizo 6ynamy.

Kyxaiipa HopMan OYnvHMIWMHUHT Oyaundipvra onub Kemybuy
cababnip Tanalirkea, Nexkur mynapAad acocHitnapn GupHHYN wasbarna
Xyxalipa axpoMaTHH annapaTHzari, UEHTPOMEpPa Ba UERTPRORARApAArd
HOCO3TAKNAp XHCoBTaRANHY, :

XpoMacomanap CORWHHHT  Y3rapHmd  GytyH Odp ranjioda
TYnnamnap éxd afipum xpoMocoMmanap COHHHHHE OpTHINH kM Kasa-
fimin xucodura 6¥mmuM Mymens. byTys OWp rannomn tynpampaard
XpOMOCOMANAp COHHHHHI K¥nafuuaad Xocun O¥nrad ocpraHuImnap —
NOAHNNONY opraHmasmaap ped atananu. XpoMocoManap coHHAd
6¥namuran  Ysrapviiap aHeymIouaMs EKH TeTepomnoMiHd 20
aTanajiu.

1. Tlonunaowaug

TIONMNAOMAKA — TEHOM MYTAUHANApM THTIMra KUpHO rannoﬂﬁ
TYIAMIH XPOMOCOMaNap COHRHHHT MabHyM Maprara CpTHUY 6}111;
1Wzara Kenaad. Xap XUn COHArd rannonj XpoMocomanap Tyn a:m -
sra Xykalipanap KyMugarkua Hommawags: 3n - TPHIIOBZ. n



reTpamtong, 5n - NEHTANNoOMA, Gn-rexcannonA. [TONMANOUR Xykail-
pan@pAan  PUBOXCIAHTaH  OPraHWIMIAp TPHANORI, TETPanioun,
peHTAIUIONRT, Ba FeKCANIONA OpraHH3Miap AcHnaaaH.

lMonunnonAud opraHusm GenrniapuuvHr ¥yarapumura oJlHG
genafn, my calabi# y opraruzMiap 3BONOUKACK Ba CeleKUMACUAA
(altWHKCA FCUMTHKIIAp) MyXHM J3rapyRyaHANK Manbau XMcoGnaHaIM.
Kynuniak YCHMIHK  TYPHAPHHHUHC KelHud YHKHIUH TIONHITHOWIHA
gunan OGormuk. by xoanca k¥npok &nux ypyrmu ¥cumnuknapaa
Ky3aTHIAIN, .

TToRMTIONR TYPARPHHHT keARO HuKHIW ¢akar TabHaraarHHa
xy3aTHAMAR, Gankd XO3Wpru Raspaa CyHLUH passuIAa XaMm onnu
MyMKHHIATH ncootnanrad. CyHBHH #Wyn 6dnaH  NOMHMIONR
JeUMARKRIAD ONKUL MYMKHHTATHHK Gupraur Mapra 1916 funga
[.BuHKIEp TOMOHMHIAH NoMHAop VYcummurHaa wcbornanau. Liyuu
ajitnill Kepakkn, Oapua Enuk ypyfnn VYoumauknapra KupyBuH
TYPIAAPHAHT 1/3 KHCMH MOJMINOHA TYpAap 3KaHIMIA aHUKNAHIEH,
Bypu OWpruna OYFIOHHMHT Xap X TYPNapHHHWHT XpoMocoma
COHJIAPUHHE TAXANI KHIHIIHHHI ¥3UrMHA, YNAPHWHT Kenub quKH-
muga TONMUINICHAMAMHHE pONH KaHYanMK karrta OYnraanuruum
K¥pcatagn.

ByraofteunT Triticum TYpKyMH OHp KaHuya TyprapgaH Tairkuit
tonraH GOY¥nnG, Oy Typmap XpoMOCOMANMAPHHHHI COHH, Oenru Ba
xoccaslapu OyiiAda ¥4 rypyxra O¥nuuras. Bupunuu rypyxra comarHk
Xyxafipanapwuaa XpoMmocomanap codd aumnnoun (2n=14) 6Ynran oup
downu T monococcum, HKKAHYN rypyxra xpoMocomanap ¢oxn 28 Ta
6¥aran xartuk Gyrxoil - T-durwm Ba yduHUH Typyxra 42 xpoMocoManu
loMwok Oyrpoit - T.aestivurn xupuTHIraH. Arapna Gyrnohna acocu#t
Con N=7 ra Tenr Gynca, y xonaa 6up gounu GyrIoi Typuaa Xyxalipanap
Aunionn xonaa 7x2=14 xpomocomara sra Gynaau. Karruk Oyrmoit-
TeTpannoun 7x4=28, womwox Gyraoli-rekcannous 7x6=42 xpomMocoMara
Sa Oymamu. Hlynmah kunn6, GyrAoH YCHMIHTH TIONUTUIONA KaTop
ROCUT KMNUHG, yHra KMpyRuM Typnap YcuMIHKIapHaa Xpomocomanap
:“WOPH 14, 28, 42 counmapura TeHr OYAMIN aHHKRaHPan. Xy[au
?c)::naﬁ MOMUNACHA Kartopuu cynu (dvena) Yeumnurupa pa Gowtka
TMMiIMKnapaa xaM yupaTHII MyMKHH. ManayM TypKyMiiapra KApyB4n
zzgzﬁﬂa TIONMMNONA KATopap XpoOMOCOManap COHHHHHI GHp Tekuc
2, Baolllllﬁ Gopuiny Gunan Genrunanaam, SxHH KOKOpHARIY kadu-14,
% °ﬂﬂnnm:;0ka30' AtHprynnap (Rosacea) TYpKyMrra KHpyBYH Typnapia

Karopuu 14, 21, 28, 35, 42 Ba 53¢ xpomocoManu Typrap
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TAWKMN ITHG, ynapaa acockii xpomocomanap conu 7 ra Tenr. Hrysym
(Solanum) TypxyMuna HOTUIIIONT KaTopHn 12, 24, 36, 48, 60, 72, 95
108, 144 xpomocomand Typiap TawkHI 3Tagy. by epaa xpomo.
coManapuHur acocuii coHd 12 ra TeHr. dapa3 KHAWHHLINYA HTY3yM.
AouInapaa acocuit xpomocoManap coHu 6 ta (6+6=12).

Gossypiwm TYPKYMUTra KUPYRUH F¥3a TYPNapH UKKHMTa MOHon)
karopaar wubopar. JurmoMn fysa TypnapH — 2n=26 (2x). Ynapra
Mananuli gHOAoMA Fy3a Typrapunan Gossypiwm herbaceum L. gy
Gossypium arboreum L. kupaau. Terpannonn £y3a Typrapn-2n=52 (4x),
Ynapra mananuii Terpaninoun Typnap Gossypium hirsutum L g
Gossypium barbadense L. nap xupagu.

IMonunaonn opraHM3MNap KapWoTHNHIArd acochit coHZamu
XpOMOCOMANApHHHHAT  MapTara opTHm  Hynmapura kapaG  aeto-
MOAHNAOHUAMA Ba aNIONONHINOUAHAra O¥NHHARH.

L1, ARTONONHNIOHIHA i

Bup Typra OMR TEHOMHRWHI Maprara OpTHIUW XucoGmra Keano
YUKAONTaH NOAHNNOHIHA ABTOMOAHIUIOWANA fel aramann. Ynapiau
PHBONTAHAAWraH OpPrayH3MIap aBTOMOAKIIOWI OpraHH3Map Bekn-
agu. ABTOMONHONOHMNAPHHHT XpoMocoManap HWHFUHIMCH GuP Xun
TeHOMAAH TALUKUA TONCAHRHUCH cababmy XpoMOCOManapuHHHr acocni
coHn-ramrong, (1x), agnnoua (2x), Tpunaoun (3x), TeTpanious (4x) Ba
XOK230 COHTapra TYFpH Kenadn. ABTONIONHILTOHARAp Tabuiit maponTia
Xap XU wyanap skaHcHi Ba XUHCCH3 KYMaliHKM OpKATM XOCcHA G¥nanu.
- ABTOMUnnougaAap 380lONHOH XKapatHaa TYPiH XHAJarH MyTaianap
Ba XPOMOCOMANapla KeTaAWraH KaiTa TY3HAHLWINAP HaTH¥acHad
Yarapagunap. By 3ca aBTOMONUINOWANAPHUHI XWIMA-XHIBawHIINTa
onHs KenaIn.

ABTONONHIUIONINA TyQalnn kyna Karra XMmMa-XWumHK OTRL
MyMIHH, Gy 3ca 3BOMIOLMR BA CENEKUKA yuyH Marepnan Gynub xH3Mar
KHNEZH.

1.2. ALJononHOMORAHA

Typnapapo Ayparaiiiapna skamnadran Xap Xun Typaapra 0:
TEHOMHMHT MapTara opTHIIH XHcoGhra xocun GynaguraH momnyn”
amononunonans Ael atanagu. Xap XW1 TeHOMAApHWHT Kun:
AMWIMZAH XocuA G§nraH nonumousapy 1927 Aunza M.C.Has?
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amuypAARNAOHN Ac6 aTawrHH TakaHd kvnaw. Macanaun, A sa B reqom-
NAPUHAHT KYWHIHILHAGH XOCHT 6¥nran AABB nonumnonann amdi-
AMITOMA Reb aTarad. AJRONONWMIIOWANapHH Ayparaii momumnonmiap
ge6 xaM atawanu. Byuzall nonumnionanap xap XWn  TypRapHu
uaTHUITHpHILZAA Xocun O¥nann, Macanan, xap XMl reHOMIH Typ Ba
TypKYMNap “aTHIUTHPHATAHAA y30K Aypara# Xocun G6ynaau. >Kappap
Gunad OYFAOH MATHILTHPRATAHAA *apdap Ba OYFAOHHWMC ranmong
reHoMnapu Hurunrap  kasRap-0yrao#  gyparaiin  xocHn  G¥namn.
Annonomirnonanapaa Gakar xpoMocoManap furuHAHCH (apKraHmMait,

GalnKkH ynap PéHeTHK TAPKHG KHXaTIaH XaM daps KHIaaH. ’
ANNONOAHNAOHANAPAS MefiO3HHHr JINra Xoc TOMORJIAPH.
KyruniHk Xonnapaa Sup-OWpugaH Y3oKpoKk Typhrap (Macanad, sxasjap
pa Oyrdofi, Typn Ba KapaM Ba OCouikanap wardiuTupunranga) b,
YeHMMAKRAPH QYLUTCH3 O¥nanu. ByHUHr caadunrn Kyfinaara Muconsa
xypub umkea Gynamu. Alivaitank, Oyrood T resomura Ba kaefap S
reqoMHra sra fgefinuk. Ynpait xonza Oyraoff Ba  KaBRAGDHHHT
qaTHUIMEAN  XOCHN  O¥nran  gyparafinapHHUdr TreHoMH  OTa-oHa
resoMuHHHC iurHraAcH TS ra sra 6¥magu. XpoMocoManap coHM HKKR
MapTa Kynaiiran takaupaa TTSS ambuannnong, kahcuxu acnuzaa Ky
JHETONA, ABHH ARNOTETPATHIONA XOcua 6¥naan. By epla 3Mrora eTruta
¥aBJap XpOMOCOMAcHTa Ba XYRAH wyHda Gyraoii XxpomocomacHra ara
O6fnangu. Hvparafl YCHMIMKIAPHHHE TaHa xXyxalipanapyia XpoMoco-
ManapHdHr YMyMHH conn 14 ta 6¥nanu, Bynpaih ¥oumiadknapha
Xyxaitpanap ¥3 romojoriapura ara 6ynMaraunnknapit y4yH Meflo3HMHT
npodasa 1 xa Gyraolf Ba kaBjap XpOMOCOMANAPHRHHY Xzp Oupu
Vanapaum  yuneaneHr xpomocomanap kabu TyTHmaad. Meiiosna
aliTunran ayparafiga 14 Ta YHUBaleHTNapHH CaHall MYMKHH.
Auwapazena 6y XpoMocomanap xyla TapTuDCH3 Tapsaa kytGnapra
Tapkana Gowmaitau. Hartuxkana xap xun couparw 0 nam 14 taraua
XpoMocoMara ora  OYAram  rameTanap Xxocun O¥namu.  Dynmai
AYparaiinapja raMeTaflapHUHT PHBOXTAHHWM HOpMal KedmaiigH,
(:xu6an1; ynap nyiureds Gmagunap. AlpuM Xonaapgar{ia Xpomo-
%;:ﬁil:s“mmonoruxcu coaup Oynca, xucMaH YouMIMKTap NYIWTHH

YMKUH,

rmmAﬁPHM Xonnapza aidTHaras ;(ypar'“ai—i YouMIHKNApaa MabiayM KHCM
QOMM?QP 14 Ta xpomocomara sra G6¥nanunap. Ynap 7T+7S xpomo-
F“PauaE:aH nbopar Oyau6, Gyraai rametanap peaykuns {kaMaiuiura)
"““eranaﬂ rameranap 3eG aTanagu. Ypyrnaudw Kaspuaa OyHpait
PHHEr kymmndmg  HarvkackZa Xap HKKA  Typra Xoc
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XpoMocoManap ¢OHW HKKH MapTa OLagH Ba HaTHXana aM'i'"lIHnnonﬂ
(aorerpannona) awrota xocui Gynagm. Bywpai QIOTETparon,
®apjapuuer 78+75 Ba Oyrnotinnuar 7T+7T xpomocomanapuaan uBopar
2n=28 &6YnraH NORUIIOKA XOCHN Kunazw. Bywnai noavnRoHanap Xap
KaffcH TYpHHHT Xpomocomanap RHFMHAHCHZA XPOMOCOManap ¥
¥y¢rnapara sra O¥nMliraHH yuyH nywWwTad 6¥nans. Swuan Ynapza
XpomocoManap KOHBIOTAUMACH Hopman keTaid. Bywnai Xonma 7 14
wapnap OusaneHTd Pa 7 Ta Oyrmoli OueaneutH Xocun B¥nany.
Pexpykuuon O¥TUHUIIHMHT aHadazacuna 6y OMBaNeHTNapHUHT ab30Napy
KyTORapra HOpMan TapkanvllagH Ba HaThxana 71=78 XpomocoManap
coHHra sra O¥mraw rameranap xocHn 6Ynagn. Bywaaii Xap  xujy
XPOMOCOMa TYTIAAMUTA 3ra GYAraH ZHANOUA, ramMeranap TYRa pamumps
HOpMan SYNHG, yNap ypyriaHuuw AaBpUfa RHA UKKU Typra Xoc 6ynray
XpOMOCOManap TYNAaMUra 3ra OpraHu3IMIap XOcHN KlnamH,

Arap JWNIOH] TAMETRIAPHHAT XpoMocoManap TYnmamMH 7A+7A
OYnrau Gup Typ Gowka TypauHr 7B xpomocoMa TYmaaMmH ramnown
rameracn Ounan ypyrnanca 7TA+7A+7B  xpomocoMa TYriamu
ANROTPUNNORL XocHn O¥nanu. Byunak ayparaiinap nywrchs 6¥nanu,
YyHKH KVl XpoMocoMa TymnamaH A reHoMau Typ Meltoaga
GuranenTnap XoCWI Kuica, E€nFu3 XpomocoManu B reHommn Typ-
XpOMOCOMANAPH YHHBANEHTIHIWYA KONHWAAH. YRapHuur KyvOnapra
HOTYFpH Tapkanunapd HaTWXacHZa ynapAad T¥nakonnu Gynmarad
raMeTanan Xocun 6ynamn.

Maxcyagop alJoNeIHAOUARAD OAMmE, AMPUITAGHANAp OMILL,
Ayparaiinaml Ba gyparaliimapia XpoMOCOMamdp COHHHHM WKKH MapTta
KymalTHpALL iiyan OURaH AHCH KOHCTAHT GOpMANapHA O HMKORWUHH
Gepan. ANIOTONMMIOMARAD, KyMIasaH, aMGUANNIOHANAp ONMILAA B2
ynapaaH ¢oifanaBBil coxXacuaa reweTHk onumaapaan I'JI.Kapne-
aenko, M.C.Harawwuu Ba B.Jl.AcTayposnapHHHI XW3MaTnaph KaTta.
IJ.Kapneyenko pa M.C.HapamuH GHpHHYH MapTa YCUMITHKIApA3
amuaxnnonanap onran Gynca, B.JLAcraypos TYT HOAK KypTHHRED
(Bombyx mori x Bomdyx mandaring) TYpIapusn HaTHIUTHPALI OPKATH
aHa WyHgaH aMpUAHTNONANAPHT OIMRH.

SIHrU hopManapH OTHIMHHHE KRACCHK MHCONIapHaaH GupH oy
[.Jl.Kapnedenxo toMoRHAan XX acpuuur 20-dwnnap Goutapiid
TypnHH (Raphanus sativus) xapam (Brassica oleraced) 6"'"‘;1!
YATHIITHPWID OpKAT¥ ONUHTAH TYPKYMIIAPApO MaXCynpop Aypard
NAPHUHT OMMHMIK XWcebnawamu. By Xap Wxkw Ttyp 1872 aunnowa

HAd
JOHparM xpomocomanapra sra, Typn kapad Gunau YaTHIITHPHIICE
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14 qu_]'lH PHEOXIIAHTaH Rypal"ﬂﬁ ?CHMHHK OJIHHTaH. B}' ?CHMHHK
xy)xa“pa_“ap“ GOQILRAHFHY ychnHKJ:ap Kabu JHITHOHR T?nHaMJIaH
HﬁopaT 18 Ta XpoMocoMara ara 6?]11"3“. YHapHHHI‘ 9 tachH P
R.sativus Ba 9 TacH Kapam B oleracea MHHr xpoMocomMacu GY¥nrad.

paraﬁ YeAMANK KHifroc rynanarat G¥nca XaM ypyF TyrmaraH, MyHKd
eftoz HOTY#pH keuraH. By nyparait yeumiauknapaad xocun O¥arau
raMeTanap TYpIu COoRjaru (0 nawn 18 Taraya) xpoMmocoManapra ara
gyaran Ba ynap Xaltyaw Gyamara. AMMO alipHM 3pPKaK Ba YProuH
swcuHCHi XyxKaiipanap xap MKKd TYPTa X0C XpOMOCOMaTapHHUHT 9R+9B
TYTNAMHUTE 303 6ynran. Byupall AMIUIOUR KHHCUH xyzkaﬁpanapﬂnﬂr
y3apo KyUHITHIINIAH YPyT Xocull O¥nran Ba ynapaaH TYPKYMIapapo
MaxcyNaop (IR+IR)+(9B+9B) aNNOTETPANIOHK JCHMAKKIAp XOCHN
6?1"-3“_ Byﬂnaﬂ YCHMIIHK Xap HKKH TYpPHWHT GCIIFHI[apHHH YBHJJ.&
My*ACCAMMALITHPraH Xonga TypFYH Ba MAaxcynrop OynraH, yHMHr
COMATHK xymaﬁpanap“na 36 TanaH Xpomocomanap 6?““6, YHHHI 18
vac Typnra Ba 18 TacW KapaMra TETHLUIM Oynmran. Wkkura typ
FeHOMJIApMBHMAL KYWHIHWHEAH XOCHn OyaraH Oy AHTH YCUMIIMK
Typukapam {(Raphanobrassica) Ayparaitu neG aranan. Typnkapam
Ayparail youmnurd Ba ywmur aykkard 101-pacmpa (wnosaga) xypca-
THIACAH. By chmnnma JYKKaK K?pHHHI.IIH KOMGHHHPH&H]"&H Xonartnaa,
SbHH AYKKIK MEBAHHHI I0KOpPH KHCMH TYDPII BA TIACTKHM 2COC KHCMU 2¢a
KapamM gyxkarura ¥xwaw Synran.

Typnxapau nyparaj] YCHM nuriRa raMeToreHes xcapaéﬂnna Oan3aH
TYpNH  Xunmarm rametanap -— Aumitona  (9R+9B),  terpanmonn
(18R+18B) kabu rameranap xOCwn Oynaan. bywpait rameranap
Gownairuy (opmanap GHpHUHMHC HOpMan raMeracH Gunan xymmaca
€KH TypnikapaM TeTpamiowa raMeTanapu OunaH KyumMnca, cCOMAaTHK
Xyxafiparapuza xap X1 xpomocoManap tynnamu 6¥nran dopmanap
xocun G¥nagu (9R+IR)+9B+9B) - rerpannouanap, (18R+18B}HIR -
NexTannonanap, (18R+18B)+(1§R+18B) - okTannouznnap.

LlynH Tavkunnam kepakky, anNoNoIMNNonAnNapaa GenrunapHUHT
denori 1ma PUBOXKIAHKIAWICAa XpOMOCOManap TYNNAMIApHHKHT KaHpal
HUCOATMLIMIrH  XaMm TALCHP KHIHMUIH MYMKHH. AJOnORHnnougnap
Gowka ?cHMnHK.nap,na Xam, Macanad, taMaku YCAMIMIMaa Xam
OnuHraH. TamakuHuHr gunacMa TYPApHZAa XpoMocoMmanap TYNIamu
2124 OYnca, Terpannons tTypmAa 2n=48 ra Tenr. By TypnapHunr
K¥wnnuumpnay Xochn Gynrad Aannorexcaniouaza  xpoMmocomanap

TaMu 2n=72 ra Tenr. Xosuprada K¥nnab Gouka YCHMIUKIAPRA XamM
annononnnnou,unap ONHHrad. DkcNepuMeHTan Tkpulanap MONHIICOHI
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KATOpPNaP TAabuarna TYRIApHUKT ?33})0 YaTWILHLLIApH HAaTHAACHA&
KellHHIanMK 0TA-0HA XPOMOCOManap TYmIaMWHMHL MapTara OpTH
tydaitnu xennd YUKKaHIUCHHY kypcaragd. Tabrataa maexyd alip
TyplapHH PECHHTES KHAHI HEnu GunaH XaM ONHLL MyMKHHIHTR HCl
ITHIITAH,

Byraoi, r¥3a, KyNrHHaZ MeBanH RApaxtnap alipuM TYpPIapHH(
wynaaik Kyn OunaH xenud 4WKKaHIUIH annknawrad, Ky@una my)
yeTHAG TYXTanUd Tamus, YCUMAMKNAPRUAT annofoRuionn Typre
Gexuéc Ooli wupcnii axGoporra ora O¥naau. UYUywxm ynapm
TeHQTHITMAATH TEHIap COHH BAa YHap (QYHKUHACHHUHI Xap XHIT:
KyHupary HKKHTA MyxXHM GocKMYZa aManra OLIMPHIAaAHTaH reHeTHK
unroreneTHK TaGHpnap RaTHKacHA K¥nasaun, Goltuiinn:

1) ¥zapo reHeTr y30K O¥nran JchMnuik TypRapHea ¥
yarilTHpnG ONMHTAH Ayparafita oTa-OH& TYpRapH TCHOTHIH:
rexnap Gupnawnd Fy redotund Ooit redetur axGopotra ara Gnanu;

2) Typnapapoc Aayparafitall HaTHxacHpa onueErad F; aenc
Hacieus O¥naaw, YnapHHHr XpoMocoManap COHM aniONOAMIAOH,
MeTCAu GuNal KKKA Xueca kinalupruinG annonoaunnont YousManks
onnHaau. Bynnail fcumnnknapaa rach Gepuil KOOWIMATH THKIIAMa,
XaBTUanAuK, MaXCYROOPNHK Ba Xap Xandall niapowira MochaH
XyeycuaTnapu Hamodn 6¥nanu.

Hiynpaft gunud, XaMadHraH oTa-OHZ TYDPNapHHAHE reHet
axoopoTy  ANNOMONUNMNOUANS HATHXKACHIA HKKH XHcca k¥mas;
Oxubatna ynap Sofiwtuaran upcuatra sra 6¥mammnap. Wynnnr yu
annononunIoHAHA Ayparafilapiarn TeTepo3uc XOAWCACHHU yMapH
aBnoJnaprapo cakial KONHIHHAT MyXHM TEHETHK METOXRIND.

[Oxopuaa Gadn sTunran calalnapra OWBOAH YCHMIHKRADHK
ANMONORUIIIONA  Typnapw TaOWuit WapoWTHa, XaTTO JKONOr
HOKYNal MYyXHT/IAa XaM KeHr TapKanrag 6¥nanu. Yeumamknaph
CyHbUll lwapoutda 3kub VoTHpUIAfHraH annononHnIoWa TYpna
XaM JyHE VYCUMANKWYHOCAMTHHHHI acocwi MaipoHnapams 3¢
natiam. Myske ynap xocungop, OKOpH cudatinu maxcynotr Gepyp
arpo3KoNOrHk  TEXHONOTWA TafaGupnapura Mocnamran  Oyna
Axafemur (.M. Eywoackuil Oy macana xakupaa utyunad perad 37
«Huaconuar, acocaH anNonOAHNACHE MAZaHWil  YCHMAMKIapPHH
MaxcynoTB xucoBura OBKaTHaHAAR BA KHAWHAAMY».

Magaunii  Ycumankiapa  anORONATINOHAMAHMHr  KaH'ial
MyXAM YpuH sramnarannwd Syraod (Triticum L.) Ba ri3a (Gossypl
L) vypkymnapuaary Typlap Wumjarn TnOAMNNOKA KATopnap
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[ApHUHT Kenud YnkumAarK reHeTHK Ba UMTOrEHETHK wapadHnapu
GrAaH TAHRIAMAS,

Triticum L. Typkymuparn Typnap opacHia KyiHxari MONHTNOHA
gatop GOpNMIH aHUKnanu:

1) AMNGIOMA Typ - Triticum monococcum 2n=14 (2x), reiom AA.

2) Terpannony typ - Triticum durum 2n=28 (4x), renom AABB.

3) T'excannonpy typ - Triticum aestivum 2n=42 (6X), reHom
AABBDD.

Triticum TYPRyMURArd 0ONHANOMA KATOPHH TAUIKA 3TYBUYH
TypAapHURHT KENHG SHKnWAHWHE FEHETHK Ba UHTOTEHETHK ACOCHHH
KyiHAar¥ CXeMaNa keprupamus:

L. AnnoreTpanwaonn Typ — Triticum durum HHHI KeJIHO THKRID
cxeMacH: .
1. Typnapapo ayparaiinaw MeToIH
@ Triticum mongcoccum X & Aegilops speltoides
2n=14 (2x) 2n=14 (2x)
reHoOM AA reHom BB
!
F\ 2n=14 (7A+7B) YCUMIUKIAp OyWTCH3
2. F, JcHMimkpapusia anfionondmioNx MeTORMHH  Kyanab
XpoMOCOMaNAp COHy uxkH Xucca Kymafitupunaan. By umtorenernx
¥apa€H HaTKACHAa onuuran F, YCHMAMKNAPHHHHP XpoMocoManap
COHM HKKM XHCCA gynalind ynapHAHT rOMONIOTHKIMTH B3 aBiojk
KOAAMPHI KOGHAUATH THKIaHAZW. ByHHHT HaTHxacuaa Xocun Gynrau
Triticum durum velom rpynnanapu Ba xapHoTWOM O¥liMua KyRuzarn
Xonatra kenanu: Trivicim durum 2n=28 (4x), resom AABB.

IL Annorekcyngpmy syp ~ Triticuws Gestivim MBHS XKenws

THKHLU CXeMACH:

i. Typaapapo yyparaitnaw meroau

@ Triticum durum x & Aegilops squarrosa
228 (4x), 2n=14 (2x),

TeHOM AABB : regom DD

F o4

9 .,2“*2i (TA+TB+7D) YoHMAMKIAP NYWTCHS
XPOMO;SOF[ YCHMM4ygnapuna aniofioNMNNOHA  METOOHMM  Kynnab
XpoMor MAlap COHY uxkn xucca kynaitupunazn. OknGatha ynapaa
oy OMATAPHAHT roMOIOTHKAMIM BA 2BAOA KOMAHPULI KOGHIHATH
21aH,

ByHunr HaTwkacHga Xocun OVaran Triticum aestivum
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redoM rpynnanapi sa kapMoTHmoH G¥ftuua Kyltmparu Xonarra kenaj
Triticum aestivum 2n=42 (6x)}, rerom AABBDD.

Byraofinunr Oy Typura MaHcyG Hasmap 3HF [OKOpPH XOCH
Aopnukka ara 6¥mub, wKopH cudaTin MaxcynoT Gepand. ILynunr yu
ynap AyHé JOHUHIHCHBHHC acocH it MaliIoHMapUly aranaian.

JlyHé ReXKOHUMNHTHAA €Tak4W J¥pHHHK srannad Typrad amnon
nuunoux MagaHui Youmivknap watopHra r¥3a YCHMIMTH Typxys
(Gossypium L) nunr Typnapw Xam kdpaau. By rima Typnapu
. KyHWngaru 2 Ta NONMHIAOHA KATop Mapxyx: 1) AHanoun rypnap 2n=:
~ {2x). Ynap mymnacura akcapusaT €esofiv Ba Mamauull £iza Typnaj
kupagd. MacanaH, AurmoWj Mapanui Typnap Karopura Gossypiu
+ herbaceum Ba Gossypium arboreum KMpaZu. 2) annoTerpannous ry
Typnapu rypyxura Gossypium hiisutum Ba Gossypium barbaden
. TYpnapH KRpagu, YIapHHHT HaBRapd AYHE NAXTAMHINK MalRoHHHUI
acocHii KMCMHHK dramnafign. YnapHHHT KapHOTHIIM B2 FEHOM Typy»
Kyitanarmua 2n=52 {4x), renoM AADD (unoeaga 102-pacu). Fysa;
annoTeTpanNoni TyYpPnap KeRHG YHKWIIWAWHT FeHETHK Ba L{HTOTEHET)
ACOCHAPHHHHT CXeMacH Kyluaarnya:

1 Typnapapo Ayparainaw MeTOH
Q G.herbaceum var.afvicanum X 4 G.raimondii
20=26 (2X), TeHOM AA 2n=26 (2x), rerom DD

|
F, 2n=26 (13A+13D) ¥cumnvKkaap nymrcuz

2}F_ Ycumnurvga annonoiuruionT MeTOAHHH K¥nmab xpom
CoMaap COHW MKKY XHcca K¥nalitupunagd. Okubatda ynapaa xpom
COMANapHUAT TOMOMOMHKIHCH Ba aBAOA KOMNIUPHLI KOOHAHSTH THKN
Hand. Byuuur uarwxacuna xocun 6¥nrau G.Airsutum sa G.barbaden.
TYypAapd anfoTeTPANION] XOoNmatra Kenu® NyWTRHAMCd THKHRaHE
KyHuzard KapuoTHIT Ba TeHOM Tpyrmajapd OWHNAH XapakTepraHill
2n=52 {4x), revom AADD. Fyzanuur 6y Typnapnra mancy® nasniap
AyHE NaxTayHIHTHHKEHE acochit Mait IOMRKHM drannaian.

1. Xaitsowrapaa noaunIonIus

MabnyMKH, OONUOROWANA XOZMCACH YCHMIMKIAp JyHECHI
K¥npox KysathHnaan. byuuur acocuii cabalnapu kytingarinap Xuc
navand. YouMmauknapia  Xaanas Tatkapi repmadponaTHIM  KEE
TApKARTAH, HABHM KyAa K¥T  YeHMAHKAAp Y3 vaHronapi Guna
Yaurnasagd. Yaapaa NapreRoreHes Ba scretatus By Oupan wymadH!
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xam K¥nm yupalfinn. BynapHuur XaMMacH JCcHMAWKNapaa MORMIMIOHA-
NAPHHHT XOCHTT Y UuIATa ONUG Kenaay.

lNMonunrou XykahparTapHUHI, YMYMaH NOJHIIOHANZPAHHT KAM
y4pawd K¥NpoK afipHM XHHCIW OPraHWaMnapaa xysarunagd. ByHuHr
acochii cabaGnapraai GupH opraH{3MIapHAHT GUp XUHCra TAANIyKIH
rOMOTAMETAIH, HKKHHYHCH 3Ca reTeporaMeTain OYIumM Gunal GormHg
nefuill MYMKHH. Iy Hapca AHHKITAHTAHKH alipHM xHHCIK XaliBoHmapaa
[OAUTNIOHANA xYAa XaM yupaitau &xd OyTyunaii yupamaitgu. [Hapreno-
reHes YN DAnak XaM XYNaBYH XaiBORNAPAA 3Ca MONUINIOHANAPHYHAT
xocun O¥nuwy nefpnu YCHMNMKNApAAruaex kevai

Xaltrounapna NOTUINOHJI KATOPAAD XYRa KaM yupaiian. Afipum
XalBOK TYPRIPUAATAHA, MACANAH, ACKAPURANAPIA, €p (TYNPOK) TyBan-
yaRrMapuaa, CyBa XaM KypyknHKJa swosvyunapia sa Gab3H Gap
XallROHNApAa NONHANOHA KAaTopJap aHWKNAHTaH. Tynpok 4yBan4ad-
FHHHHE &COCHIt Xpomocomanap ¢ouw 11, 16, 17, 18 Ba 19 6¥nrau
TypiapH aHHMKIAHIaH. ByHjali NOMWIITOMITAPHMHT XaMMacH acocaH
napTeHOTeHeTHK  RYn Onnan  k¥ynasau. Tynpok uyBam4aHFHHMHT
MORHANCHMANADH Opataa YsnapuHHRHT AKMH KapHHJowmnapi G¥aran
OHIIIOHA Typllapura kaparaHia aH4a idupnk G¥nann. YpyFnanmarau
TyXyM XyXalpalTapuHHHC MapTeHOTEHETHK AYN Onlad pHROXKNAHHIUW
KyIapaa Tes-Te3 ywpaianran XoOWcataplan xucoOnananH., Kypka-
RAPHEHT wyRmall BUHEANAPM aMUKNaHTaHkd, XarTto afipuM Xoanapja
TYXYMIAPHY OYHPHLIAAH ONJIUH HCCHKXOHANapra KAMaclaHoK ylapaa
NapTEHOrEHETHK PUBONKNAHMIN Gouwmtanrad G6¥naan. Byngait nunna-
napna xarro 80% TyxyM IHCKIapd JHMInoMi, 0ab3aH 3Ca TanaoH]
Xonaa xam Gynanu.

Tyt unax xypTuasa aptoverpannonan Bombyx moeri Typwawur
YPFOUUtapy myw M, IpKaKknapu sca nywrcHs 0¥nanu. byura ca6ab Tyt
HOAK KYPTHHHHI SPKAKIAPH TOMOTaMmeTa/lH Ba yprodunapd rertepo-
TaMeranu ©ynub, spkakmapnga MeHO3HHHT fpodasa 1 na moawba-
MCHTIAp XocHn GYnNMIMK Ba wy cabaGnu aHeynmowd CORJArH XpOMO-
CoManuy Tynnamura sra rameranap xocud Gynass. ereporamerany
YProuunapiaa sca MONMBANEHTAP XOCHN GYnMaiian, Xocun G¥iranga
XaM ynapma xpoccHroBep KETMATAHRMIH YYYH XPOMOCOMATZPHUHT
:a"OMHMaHHmnra xanaknt GepuinMaian, Hatwkana medios ynapna

Opman kevagy.
xa CyTaMusyaun xalibOHTapaa, MacanaH, CHYKCH ‘ha Ky&Hnapaa
IFOpar TRLCHPHAA TEOMHTINOHARAP ONHLI MYMKWHIUTH HcOOTRAHraH.
YKOK EKM Ky&HHMMT TYXyM XyXaipacHra HCCHK €KH COBYK Xapopar
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TALCHP STTHPHAMAHAR TYXYM Xyxalipanapu aunfionn Xomarra xenué
konagu, Bynnal IHANOMA  XpomocoMa TYNRaMura  ara  TyXywm
Xywafparapn HAPOCH OTannKk FanneHd sapocy OHnaH  CYHBME;
WapouTAa KYWHATAHAA TPUIUICKWA 3HroTa (MeHoTHK NOAHMIORANA
- xocun G¥nagn. Bywaaill TpHNNOMARAPHEHT XOocuN GYNHWE MeEXaHuIMu
- XaUIAPOTNAp, CYTIMHM3YBYHAAD BA CYBAR XaM KYPYKMHKAA RUIOBYH
xaftsounap y9yH YMyMH! Xucobnasamu.

Myupalt «xMWG, TPHNROUANAPHUNT XOCHN OYAHWVMEU KyHuna-
runapra GYaHIL MyMKHE: ,

1) [lonvanapns, MKKUTa CNEPMEHMHI TyXyM XyXKaiiparuar
rangoMg sapocy Hunay KYUIMIHILg.

2) [lomaramns, 6UTTA CTEPMARUHT TYXYM XyXkalpalarH uxkura
rannong gApo Suian Ky,

3} Aueyramus, OHTTa COEPMAHKHE ONNAOHI ETHIIMATAH TYXynm
xymalipa GHraH KRN,

Tosyknapaa Tabuuit pasuuina xocun 6¥nran ayrocoManap S¥iiuua
JA+XX dopMyna OGunan OenrvnaHrad TPMIUIOWA TOBYK ORWHIaH. By
TOBYK Xa&TuaH G¥nub, yHHRr ¥HI rosagacu pyJuMEHTAp XONaTia, uan
FOHARACH MO3AHK, AU YHHHT APMU 3pKak roHaQacH Ba APMIR yprouu
AMHC rodapgacu 6ynras.

CymaMnayBun  XafiBOHMapAa XaM, Macalam, KanaMmyrnapjaa
NONHAHAPUA B2 TIONHMraMHA HATHXAcHAA TpHNNoOHRAap XocHa Gynanm.
Kanamynmapaa Ttpunnowpnap 1.2-3,2%, xymau WyHaaid 4acrtorana
CHUYKOH Ba DOLIKA cyTaMu2yBuM XallBoHIApaa Ky3aTuarad. TpuiioHis
XATTO ONAMIAPIA XaM yupalln MyMKHHITHIH aRHKNaHraH,

KOkopnaa xentvpunras Sapua MHCOANAP aBTORONHANORAHACA
reruwnn §¥mus, XaHBoxnapAa RNNONOAMHAOUAHR KYAR KaMm yupali-
JIMT3H X0puca XHcoOnaraan. ANNONONHITOHANAD ONWII MYMERUHIHIH
B.JLAcTaypoB TOMOHHAAH OHPHHYA Mapta TyT HNAK KYPTHHHET
Typnapapo Ayparafinapupa wucCornanau., MapayMxu, TYT HO&K
KYPTHHHHr Bombyx mori, B.mandarina Typnapupa Xpomocomanap
TymaamMu 2n=28 ra Tewr. By TYpNapHM uaTHWTUPRWAAH OMfHIEH
Oyparalinapga annoTeTpanMouI ONUI YYYH CYHBLHEH naprenoréue:ﬂlﬂﬂ
dolinananunrad. Macrtnab B. mor! Typuaa asTOnmORUMOWANAP, ABHI
ARTOTETPANNOMA - 4n Ba ABTOTEKCANOHA - 60 QJIMHTAH 6yrud, ynap
yprosh KUHCIM Ba nywTtu 6yaran. Llyngan xetun B.mori HUHT
TETPRINOUE YprowH Kananaknap B.mandaring TypuHwHr Ausnont (@2n
3pKAK Kananaknaph Ounia €atuirHpunrad. Byepai qaTHTHpULEAZH
onuHran gyparafi asnopna Zn B.moritln B.mandaring annoTpunacil
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prOMM  KYprnap onuurad. Byupgad «ypTnap omatzary wapontaa
nywTCH3 OyAMmra, WYHWHT yuyH YnapHH napTeHorenes iyu Ounaun
Kynaﬁmpumran- ByHnail xonga napTeHOreHETHK anmoTeKCanionanap
xpcuft OYnram. Vnapga xpomocomanap t¥nnamu 4n Bamori + 2n
B.mandarina 0¥anG, xunc O0¥iAnya yproyn O¥aran. Annorexcarnioni
proMM  Kanajaknap AMILIOHA 3pKaK Kananaknap Gunad “aTWIITH-
{AraHfa YRApHUHT aBNOAWA Xap WKKANa KUHCIA TAAIAYKINn XpoMo-
coManap TYMNaMH HKKKM MapTta owrad 2n Bmoritln B.mandarina
anioTETPaAIoH €k aMOHAUNTONATAP ONHHTaH,

LLyHKr allTHID KEpakxkn, NOMUNNOUANA XalB@®HOT aAYHEcuaa kyn
rapkanMarad G¥nca xam, NeKHH TaHa xykafpamapuZa EKH Maxcyc
pazndanaphu SaxapHinra Mocnamras TYKMManapia noannions xyxad-
panapsd  Kynnab yupartuml MyMKHH. DByHra MyCKyn TyKuManaph
XyxaitpanapHiH KejiTHpHLID MYMKHH.

Honanmonansa Xakuia afTHACAHIApHE YMYMARIMTHPARH XORRa
wyHH afTHW  MYMKHRKH, TOAHNANOMAHA TadHaTga KYZAa KeHr
TapKkanrad. YHu Ty0aH Ba 10KCAK NapdKaad Ty3WIraH YCHMUKIap
AYHECHAA, YMYPTKacH3 Xallsonnapaa Ba Kam JAapaxkaga 0OYnca-na,
WKOPH Bapaaja TallK{n TONraH XakBOMOT RDYHECHAA XaMm ydpaTuiil
MyMKUH. [TOMUNIOMAHSHK ¥Pranum Ha3apuil Ba aManHii MyaMMOIIapHu
XaIl KHITUIIAD MYXMM axauuarra 3ra. [lomunnonaks wpcuil Yarapyn-
YaHIHK JOHMPACHHH KeHrafiTHPUIIHUAL SHT MyXuM Manfanapnian
xucoOnanaan. TTONUNROURHA TAHAAHHII YYYH MMKOHHATNAPHR OLIN-
panu. Y Typaap ¥pracuia TCHKRApHUHE xooun Snviura sa HaTuxana
SHCU TYpNApHMHr wWaknnanuumra caba6 6§namu. Va-jzugan waarna-
HYBYH YCHMNHKNApOA, MHHCCH2 AY¥n Ouian kynawpyu XaidsoHnap
SEGTRIIICIR ABTOINIATIICRANE, SEHEN RISTRHRY BT FURARGTHR AP S
AMNONONUNNIOHAKA K¥RPOK pont FiHALH AHHKRAHTAH,

3. N'anJtonaus

Tama xyxatipanapu #xku skuncuit Xywaifipanapna xpoMocomanap
COHHHUNT WKKH MapTa kamaltmH (2n-0=n) ramiouans fed atataan.
23““0“-51“!.&3 Xyxkaiipanap xap Oup XyhT xpomocomanaH dakar
r:{EaCHl“a sra 6ynanu. TaHa XykaHpanap XpOMOCOMANAPHHHT
0p“f::::l COHHMra ora OYmran OyHpai opraﬂflsmnap_ ranIoMn
PaBk IMnap neG aranaan. Mannowgnap Tabuaraa Oyamun Eku cyHbUi

A2 QIAHIaH GYIMUIN MYMKHH, :
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NactnaG 10kcak  YeUMmuknapaa rannouaws 1921 fhunpa
GanrujgeBoHa YCUMNUrHla aHWMKNaHran OYnca, keftuHuandax Oyrnon,
Makkaxyxopu Ba OOWKa YCUMAMKNApAZ TOMHIAM. XO3UPT¥ AaBpaa
YCAMITUKIAPHRAT KYrinal oulanapura, TypKymsapura Ba TyYphapura
maHcy6 ranaoid dopmanapu Mabays. lannous opraausmiap ¥3ura xoc
denoTHNnK KYpuHHwra sra Gynuiagu. Ynapaa XpomocoManap s
romonornapyra 2ra OYnMaraHankrapi yayH JoMHHaKT Genrunap Gunay
Gup Katopaa pedeccdB Genruwnap Xam ¢deHoTHnza HamolH O¥namw.
Famaownap xynrusa GenrunapH Gyitnua Vamapuuuar Ooumanrpy
qunnoua GdopMmanapyiad yHYanuk ¢apk KUIWIIMaca-za. YNapHuMr
opramnapH ~ Gaprmapd, Mesanapu, rynnapy Ba Gomkanap XWHMUKpok
6ynann, Ulyaw afTHE KepakkH, ranfougfap K¥nuHYa KaMm Xa&tyaw
Gymuwaan. By afHMKCa, YeTZaH “aHrmaHyBuH YCHMNUKNAPAA KYnpok
Ky3aTHRAZH. V3-Y3URAH NARIIaHYBYH YoHMAHKIapia TanioMaiap
HucOaran Xaérual O¥nvlgagu. Byura MHcon kMauG Tamakd B3 Gowka
VCUMITHRIAPAA ONHHIEH TamIou]] YCHMITHKIAPHHM ONMII MYMKHH. fHa
WYHH aiTHID MYMKWHKH, Talmouanapia Xysaitpanap Mattoapok
G6ynagn. Bywra calal rewnap cCOHWHMHC KaMafnmu GYnUiH MyMEKHH.
Cagnouanap acocad NywTcn: GYnuimagd, YyHKH ylapaa raMeranap
T¥na KoxaHW xocHn O¥nmaiau, CaGalu Mmelosga xpomocomanap ¥3
TOMOAoTrRapyra 3ra SPIHUIMATaHH YUYH XPOMOCoManap KOHBIOTalHACH
conMp Gymmaliay Ba ynap Xyxkafipa KyTOnapura Tacoguan Tapka-
AMLIANH, HATHKAJA raMeranap raiipurabuuii xocun 6ynand. XKyjla kam
XOMaTnapAarvHa XpoMocoManap xyxaipanuHr Gnp kyToura etHiud »a
HATHX312 XPOMOCOMANAPHHHT Tramnoufi coHura tyna sra O6yarad
HopMai rameta xOcHn Oynnuin mymxun., Bynnai rameranapuunr ¥3-
Y3unaH HAHCAAHYBYM JCUMAHKAApRa OMOAOWA ypyfaaHrad 3urora
xocul Gy¥nuG, yfapoaH XamMa XpoMocoManapgark renap Gyiluua
rOMOBUTOTANHK XocHn OYnaan. Taua Xyxafipanapuza y4pahudrad
TaTIOHJIAPHA THTITOMA XONATra KeTTHPHII iiynu Grman Xamma OerH
BA XyCYCHATNApH OYAiMYA TOMOZHTOTANMKKA PHLIKLI MyMKHH. Bysall
YCHMARKNAPHA KYMUKEYa QepTHIUMK (MYWITIMARK) THKRanaaH, BywaH
CeleXUR/1a KeHr GoianaHuis MyMKHH,

KelHHTN pakTRApAA TANNOHIUA TEHETUK Ba CeTeKHOHEPIaP”
IWKKATHHH KJIpoK TOpTMOKAA. Bywra caGad rannomanapaa ¢oit.
FeHNAPHM XaM, JIETaN NeHNapHK XaM aKUKNals awda Kyjaah X
nawanu. OoHaNR redAapHU TEHOTHILIR TYAaw Ba Retan resnapy:
CEHOTHRAAH YHKAPHG 10GOPUII MMKOHMATARPH TYFANAIM- IJJ}_
GHTAH 5ca CeNeKUMOHEp CENEKUMOH KAPAEH HHKT MyJQAATHHI Kis

i
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pupul BENTH Ba XycycuaTnapH G¥finua GHp XMRnaiITHPHATAH SHIH HaB
xaMAd XafABOH 30TNApMHH  APATHLI  UMKOHHATHTa 2ra  G¥manu.
[annOMIWA ONATRA MYyPTAKHWAT NAPTEMOTEHETHK &KW aHIpPOTEHETHK
jgn OGHIAH PHBOKNAHHW KAP2EHHRUHT HATIKACK XHcoOnaHaM.
[annoHANap CNHIIHHAT GHD KaHua MeToanmapu Mabiym. Bynapra y3oK
Ayparafnaid, ynpMpunrad {pesTred Hypnapu &ku Gowka liyn Gunan)
yaur Xywxafpacy OunaH 4aRrimarill, OfaTAariaaH TAUIKApH Xapopar
TaBpCHp KHIHII Kabunap.

M.®. TepHoBckuit Ba YHHHT LOTHPATADH TOMOHHAAH Y30K Aypa-
rajtnans {YNH OWTaH TaMaKWHHHE TannoMaiapH OJJWHTaH. Pextred
HypHHY HaHr xXyxaltpanapira Tavenp 3TTpHb, keliud vanrnaTHn f¥nn
Gunau Gup nonnk Oyrnoit, GaHTHAEBOHA, MakKLKYXOPH, Fi3a Ba OowKa
YCHMNMKNAPHIHT [ANIOHITAPH OJIHIaH.

4. Tereponronans

Kyxkafipana XpoMocoManap MUKIOPMHHHr allpiumM COHRapra
ysrapviuyl reTepORIOHINR &KH ameymuowaua 10 atvanaau. Bawviau
fynaail y3rapvimHn noxscoMus ned Xam woputhaaan. XpomMocomanap
MHKZOPHHUHE allpM coRnapra Yarapiw XORHCACHNH OHpuHuH Mapta
Zpozoduna nawracnaa )Xuac Ounan OUpUKKAH XoN1a HpCHHNaHANUTaH
Genrunapuu  Ypraumwr HatHkacuaa ofnanit reHetmk  Uyn  Gunaw
K.bpumxec ToMOHMAAH aHuKnMaHraH. JKuncull xpomocoManap TyXyM
Xy#aipacupa XX &ku 0 Gynranga Ba ynap X ékn Y XpomocomanH
cnepMa Ounan ypyrranranaa, XXX €xn X0 yproun naunuanap sa XXY
Ba YD sprak maunvanap (YO-opkak Tawwanap ¥amG xetaxzu) maino
Gnanw. Sy WETRERATD WHITOROSWY. $9n Saman ¥auh wrSonnuseaw.,
XakikataH XaM afipuM Yprous NAlILaNapHHHF TaHa XysalipanapH
UHTONOrHK TexwHpKG KypunraHna ynapHUHr XpoMocomanap Tynia-
Muaa GuTTa X XpoMOCOMa OPTHX JKaHIHTH KK X XpoMocoManap 3 Ta—
XXX skannuru, XXY xpomocomanu xykabipanapaa X-xpoMocoma
OpTRxvamirn aHuKRancaH. X0 XpOMOCOMAaNH yprody MallWaTapHyHr
Xykafipanapuza Y xpoMocoma eTHUIMACTHIY BHUKIAHTaH.

XpoMocomanap cOHHMHMHI Xy#afipaga alpHM COMTA KaM GYRuumm
i"“ OPTHK G¥AMIIM MUTO3 Jkapaduuia alipuM GyanInmnap, seHu Kydr
cg::“’cmlaﬂapmmr KyTOnapra Hopman TapKaiMaciHrH HATHkKacuia
muﬂczrf;)manu. Byunafi OyIqnumAaap TaHa XyxXalipanapupa Xam,
: e 1 XykKalipanapna xam py¥il Gepamn MyMmrnn. ILyHHHT yayH Xam

POWIOMIMA  muroTHk Ba Meliotux 6Ymnwy  Mymiud. Jlexun
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TOMONOTHK XPOMOCOMANAPHHHE TapKanMaciurd Ba OMBaneHTMAPHHHr
XOCHN O¥mmmm  Medo3fa pYH  Gepuil SXTHMOIUIHKRapH KYNPOK,
BrsanenTHudar GWTTa XyWKakdpara TapkanuuwiH MyMKAH, HATH&Kang
HKXHHUH XyxafipaZa 5y XpoMocoMa eTHIIMaiaH,

BHTTa XpOMOCOMACH KYN raMeTa HopMan ramera 6inan KyWknca,
aurotaga OWTTa XpomocoMa optuk 6¥nuG Konagum, XxpomoCGManap
MUKEOPH JuOnous TYomamiua 2n+l 6%magu. Butra xpoMocoMacnny
iiyKoTrad raMeTa HOpMall raMeTa GHIaH KYwiiica, XpoMocoManapHuuy
TYNMMK AWTNONE TYNnamrra sra GVyAMaraH surora Xocun b¥namy.
XPOMOCOMANIAP MHKIOPH ZuOnoni TY¥nnamaa 2n-1 0ynazn.

Xpomocomanap TYmnamu 2n+l O¥nran opranusmimap TPHco-
Muxnap xe6, 2n-1 Gynrad OpraHW3Mnap 3Ca MOHOCOMHKAAp aed
aTafmaay, KaM Xxonnapia XpoMocoManap T¥nnaMdma WKKHTE, YTa
xpomocoma opTeyk O¥numu Mymkun. Arap xpomacomanap TinnamMuaa 2
Ta xXpoMocoMa opTHK O¥nca (2n+1+1) TeTpacomMuk, 3 Ta XpOMOCOMa
opruk Ginca (2n4+1+1+1) nenTacomnk Ba Xoxas3o aed atanaan. Afpum
X0/113apaa XpoMocoMmanap TYInamuia TOMONOFHK XpoMocoManapiau
6up xydTH ermwMacauru (2n-2) Mymruu. Byugai xpomocomanap
TYNIaMHIa 3TA OPraHu3MIap HyJATHCOMHEKAap 26 atanaiu.

CetepormonavaHuar  KaWld  KHIMHUWIH  OWpuHYY  MapTa
XPOMOCOMAHUHT TCHOTHIZATH POMHHY AHWKIAN UMKOHUATAHY Oepmu.
Burra 8k 6Ap KydT XpPOMOCOMAHHHT KYWMIHO KonWum, ZKCHHWA
Tymwud KOMWIUM - eTHIIMAcTUrM (PeHOTHNAA KATTa Y3rapHulflapyiur
comup Oymmuura cabald OYmaas, MawayMKH, reteponaoHAHAA
GupvHuy HapOaTOa reHnap MyBosanarh Oy3unaiW, HaTukana OHPHHYH
HaBdaT/Ia ynap XaryaH Synmaiizunap, EKH XaéT4aHanuKnapn xkYAa kau
6¥nann.

Jlpozoduna nautwracuHHHr BGUTTA XPOMOCOMACH Kam OYJIral
¢opMacH aHWKmaHraH, By HyKTaCMMOR wWaxkngard |V xpoMocoma.
AHMKTaHTaH Mamlajga awa 1y RYKTaCHMOH XpOMOCOMaHunT OUTTack
€TULIMAral OPraHmu3M ranno - [V ae6 Homsanran. Bynait nauusaHie
XpoMocoManap TYnnami xyxaipaza 2n—1 Gynras, sbe MOHOCOMAK
6yran. ETHImIMaran  xpoMocoMana aolfnamrap Tew anfenispy
VIMapHHKHT NOMMHEAT aAnennapn HYKTMry yuyH GeHoTHnAa HaMOLH
6¥nagu. ByHpali MOROCOMMK Namwafa xatop Gencumap (eHOTHIAS
H03ard  YHKARM. MacanaH, aa TaHacH KHupalra# 63116, Ka:
NYWTHY, wmopdonorhk  Oenrunapuaan  KaHOTAAPH, Ky3 maxﬂ“,
MYTY3CHMOH TyKiapH Ba Dowka Senrymaps yarapran Xonataa 6{‘{":;“
Axcunya, IV xpomocoMauuur GuTTara owminy (2n+1)-Tpunac”
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i mopdonorux ¥srapumnapra cabat G¥namu. Xpomocomanap
raa IV XpoMOCOMaUHHT OHTTacH eTHIIMACTHrd XadTHaHIHKKa
KnaMaran Xonja Gotka xpomocomanap, macanan 11 sa I, TH
OMa eTHIIMACA NETan Xonat o3 Gepagu, SHHH namrmanap Xanok
. BY XpOMOCOM&Nap FeHETHK XUXaTaaH OMp XHN Mamkera ara
apHHK K¥peaTtazu.
Teponaonaus  Xoauwcacu OGanrulepona {(Darnra stramonium)
THAA XpoMocoManap THmnamw 2n=24 skawamrd A.Bnexcnw sa
1HI TOMOHMDAH aHux kypcaTu® Oepunran. Ynap 6y Jcumnukia
anap ¥Tkasud, xap Bup *kKydtra xpoMocoMa K}*munralma, ALHYU
1 xKy$T xpoMocoMa GV ituva rereportnonanap onuHraHaa, ynapaa
benrmpap O¥iivua, Macanad, K¥caknmapHHHT XaKMH KHupa-
FYIHTHIINHUHT ¥3rapyiid éku Oup BaKTHURT Y3uga OGHp KadAda
Ipi ¥IrapUuILAHR KypcaTnd Sepuuiran,
Teponnonans Oyrool, mMakkaxyxopd, TaMaxn, Fi3a sa Gouwka
«rapia onwdrad. eteponnonpnap &kd @HCYMIOHANAp ONMIL
HnaH Xap OMp XPOMOCOMAHWHT TERETHK TAapKHOWHH aHHKatl
. XpoMocomanapaa xofinamradH rednap Ba YHnap TabMHH
H Oenrnnapun Guaran Xonga Oup VCHMIHKHHHT MabayMm
smacHHH Gomka Gup Youmymk XpoMocoMacu OMNaH anmall-
vymiHH. [y #¥a Sunan xosupru BakTAa Gyraoil XpoMocoMac
XPOMOCOMaCH GHNGH anMaIITHPAAraH,
TepONNOHAKRSHAH YpraHuiy Xap OUp XPOMOCOMAaHWHI Ba
IeK, TEHOM DBOTIOUMACHHH Ypranniura Xamiaa ManaHnil ¥cumM-
KT Keanb uuknm cababnapunu Ypranuwra gpnam Gepagu.
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XIV 606. MOJHOHKAIIHOH Y3CAPYBUAHJHK

VarapyeuaHiuk Typrapu Wumpa axpatara upcult G¥mMara
¥yarapysdaHIHK MOgugHKaRHoH ¥3rapyByYaAHIRK Ae0 aTanamni.

VarapyBualmukHunr  yMymul  KORYHHATIGPH HpCHANanuYy
KOHYHNApHra HUCGaraH KAMPOK MAbAYM. AlfHHKCAa MoxHdHKanuoy
y3rapysyannuk Oopacupard Gunaumitap anda kyucks. Mogndakauuoy
YarapyBUaHIHK EKU MOAMDHKALMANAPHH YPraHWu XaM Hatapui, xay
aMTHi  KMXATRAH KyAa MyxuMaHp. MoanHkauMsnap Xakuiary
Maenymornap Oupuaqn HaBGaria remetnk ax6opoT kawZall Kunug
aManra OWMIUHKM TymywWuira €pfaM Gepami. OpraHH3MHHHT Gapya
mopdionoruk, Gnsuonornk, Gokuméeuit Senrunapunnnr HurusmUcyH,
ABHY  YHWHT OCHOTHOH HadaKaT OTa-OHAJaH ONMHIAH FeHRap
GunaHruna, Gank opraHuaM SLAETTaH MYXUTHHHT MabnyM Oapaxana
Tabcupy Ounad XaMm Genrunawagu. Teworun Ba MyxuT ¥pracumarn
MyHOCa0aT WHAMBHA GSHOTUTIWHWHP WAKIUTAHHWWTA Tabehp Kypca-
Tagd. MomnduKauHanapHVHT XapakTepu Ba YRAPHHHT KenHG wukuul
cababnapuHi GHIm SBOMOIMA KOHYHWSTIADHHH TYMIYHHUITZ XaM
dpgam Gepani. Monucbnxaumnapnuﬂr KHLIAOK, X¥:Kkanurn ga MeaHlu-
HaHHHT AMATHETH YUYH aXaMHATH KarTa,

1. Moanpukanuanap — nacaaan-4acara Gepuamaiiguran
¥irapHmrap

Slkka onMHrag GuTTa OpraHnsM €xyR OpranWsM IypyXHIa TaukH
MYXHT OMHJITADH TakcHp K¥pcaTuO, H03ara yiKapagurad YarapuimnapH
ynap yyyM 3apapiy, wefirpast éku Goiinanu Gynumm, seHY MOCHAHHIE
XapakTepura 3ra 0¥auium MyMKHH.

Mannymks, thpanuys onumn .5.JlaMapk Tomonuaan apaTinra
3BOMOUMAHWHI HIIK HAIAPUACH XaéT IaBOMHUA4 OpTTHpuiraf yarapHur
napra, SbHH MONUGHKAUWANAPHUHT MpCHilnanuurira acocnanray M.
X B.JIaMapKHUHT Oprandk oNlaM SBONIOUMICH XAaKHZarH Tacaseypaaph
¥iia 3aMoHTa ANCGatan mIybXacHs TIPOTPECCHE 3. AMMO IBOTIOUHOH
KAPAEHHHHT MEXAHMIMHHH TYIIYHTHPUIIAA XaTora HYn Kyirad 34
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lednan uarmz onuMu Y. JJapevuu yzuAnHr « Typnapauur nafino
Gy MMLIN» leraH acaPHRa §2rapyBUuaHIHKHE AHHK B2 HOAHHK 1IAKIUIApra
XPATTAH IAH.

By knaccuHKAINA YMyMaH X03WPri BaKTIari {3irapyBYyaHIHKHH
ppcHit Ba HpcHit S¥nmarad Yarapysuannuknapra S¥numra Moc Kesamm.
Tabupit Taunauuw Tydainn AXmMWPOK MOCNAHraH WHIHBHARApra
aCOCTIAHTRH 3BONIOUMOH KaHTa TY3IWAHLIIAPHUHT HIMHA NpHHUHTHHK
wakananTiprak, Y.Jlapeud xaM OpPTTHPUAF2ZH XOCCANAPHWHI WpCHit-
JAHALIA, ABHW MOAM(HKAUWANAP npcuﬁnannmuﬂnm; py#  Oepmun
MyMKHH €6 XncobnaraH sau.

Moauduxranuon {rapyBuannMkuy  Oupunauntapian GYnmud
raaknK Kuaran onuM K. Horemu (1865) sau. «Arapza — nefign y —
anbn Youmrnk dopmanapiiu Miokrxen GoTadnka GOTRHHHT YRYMAOD
TyNpoFuAa TapBapHil  KHIMHCA, ynap Gakyesatr OYmub sxiuoTu
ryanalif, alipUMIapH XaTTOKK, TaHud O¥nMac fapaxana §3rapuura
yupainy. Arapna Oynaaft dopmanap AHa KaATHO YHYMCH3, TOMIIOK
TyNpoxiapra Ky4mpuaca, ynap CowtnanrHy Xonatra KaATaanmapy.
Onupratl ganunnapra kapamacgad K.Hsremz oprTupunran xocca-
AapHUNr npcultnanvmin Tapadpaopunurnua Konaw. JaHWANHK onuM
B.Horanced reHetHK NOIWIHANAH TYpHO Moawdukaunon Yarapys-
YaHNUKHU TARKAK KUAAH, Y NOBUAZA AOHNAPHHWHT KaTTa-KHYHKIIHIH,
MACCACHHHHMr Wpcuithaddlinuu YpraHuG cod nHHManapia TaHnat-
HHNT CaMapalopiaurd HYKIHraun k¥pcarnd Oepnu, YYHKH YHHMHr
GHKpHYA OH MACCANAPHHUHC ¥pTacHIaard VIrapyBuaHIAK Mogupu-
KauHoH Yarapysuannuk Guinad GoFnuk.

XX aeparrr Soanrdperd Kemwd, OprrApRTaR GermaTapRaET
Hpcwinanum MyamMonapH Oopacwaa rakpubamap Ba MyHO3a-
PANAPHUNT AKYHH CHDATHAAE ONTOTCHEIHMHT DOPUILNAA OPTTHPRIAFAH
Y3rapuuwnapuner upcuHitnanMacIuru TYFPHCHJATH KOHYHTZ Yxiam
HYKTau wazap waknnanan. Xo3Apru Baxrha Gy KOHUYH MONeKyasp
SHonornsnunr MapkasHii akMpacH cHdarHaa Kapop Tonad. YHra
MYBOdUK npenit axGOPOTHHHC MPCHAMAHWIIH BA KeIlycW aBNOAAA
HaMORH SYMHIM dakaT HYKIIeMH KMCTOTAanapuaa KOANARIaH [EHHUAr
"':xc}’ﬂofn CYAMHII OKCHINAP OPKAIHIHHA aMAITa OIMHUIE MyMKHH.

7 Xapadn Teckapu #yuanuiuaa amanra owMaiau.

285



2, MoaupHKANHAIAD — PEAKRAR HOPMACH [IOHPACHAATH “
OPrAHHIMIAPHHHT ¥3rapHunry

Ta]_]_IKH MYXHT TYPAH XWI OMHANMApHHUHD TahCHDpHAA (}praHl‘I:’SMﬂa
¥ynnab momwdHUKaUWANap BYXYAra Kenaaw. Myxur TancAPoTiapy
yXwaw reHoTHIUTH WAIUBMANApHKHT Gapiackaa 6up xun Ba ARHUK Gup
MoandHKAUUIHE KexTHPHO wHKapazu. MogrduKkaluAHHAT MyTaUHAnay
acocH il Gapkn Xam WIyHNaaHup.

MoandukaluayHHr OyHJall aHUKIWEH, OUP XUILAHTH OpraHuk
IVHEHWHT 3HT copia bopManapHaaH TopTtrG 3HT IOKOPH pUBOXIIAHTan
dpopmaiapurada Ky3aTHIARH. JBOMIOUHOH TAPAKKHETHHHT TPl Soc-
KMuNapuja TypraH opraHWsmuapia Ky3aTUnaguran adpam MOAndu-
Kaumanap yeruaa tyxrannt yramuz. Axa mynaai muconanapaaH Supurn
aftpum TvOaH XalieoHRapia ypyrmadauunad c¥ur OVnaguran XKWHCHu
anuKnam kupagu. Bonellia peHTH3 HyBANMAHTRZPHHUHT 3PKaK B
YproYuMnapH OWp XM TeHOTHOra 3ra. Arapia SHAWCHHA TYXYMIan
YHKKAH IIMYHHKANAp anoXujanann® napeapuill Kuitndca, YJRapnas
YPFouM HHIWUBHINAP BOAra €Tagd. Arapaa 0y MUUHHKAMAp BOATA €Trak
yprouu WHAWBHAMap EHura kYO odopiiica, ymapawHr Gab3unapy
BOAra €TraH Yproud HHAWBKIAHMHI XapTymum uyura yru®b ¥ epua
MHKPOCKOIIMK Japakajard 3pkak HHIMBHR CHOATRIA puBcJHﬂ!aHHG.
MMPOBAPAHAA YPFOHH OPraRW3MHHNT XuHcHi WYnura Yragw. BY epaa y
Tapasut cuarmia swWad, TYXYM XyxalipaHu ypyriaHTHpull (yHK-
IHACHHM Daxapagu.

Talikd MyXHT OMRIUTAPUHHHT TabhCHPHAA CyBaa Ycazurad YK Gapr
(naifzaapr) xamaa cys aftiKTOBOHM YCHMIHMKIAPUHMHE cye OCTHIA Ba
CYB YCTH Iorackfa sofinawrad Gagr WakMapHHE KeaTHQHW MYMKHH,
Cye aititkroronu {Bafrachium) YcumaurHauur cyp octuaary Bapriapd
CYB yerumarH Gapraapura HucGataH KYWIH KHpKaarad (103-pacm).
Bouika cys yeummurd — ¥k Sapr (Sagittaria) RuHr cys ocTHR3, CY®
j03acipja Ba CYB YCTHAA doinawrad OapriapdHMHr maxid Gup-
Gupuan dapk KNNaAM; CYB OCTHIArW Gapriapu y3yH, MHrmdka; ¥ 8
w3acHaa cysud pyBYn OapriapH Keur, CYB VCTHMAar 6a_prna[_3if
nafisacumon  (104-pacM). Xutoit wasp§srymu (Primula Simenst
YCUMIMTHHKAT KW3Yl [YNWd MPKH OJaTarH MYXHT LUE&PO“OT"J]I"
PHBOWIAHTANNAR KHIUN TY/IAP XOCHN KANAIH. BUPOK FeHMIUE 30" A4
KKOpH Xapopartia YeTHpHaaguras 6¥nca, rysn roxk Hapriapuia nnmc; .:
Xocun G¥nmaiinn Ba ryatap ok 6y Konaaw. Ana wynzai oK I'y: au
HaBPY3TYN ypyFHHH 3KMO  x¥pusica, Iy ypyrhapaaH HOP
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WAPOH TIPS YCHO MHKAAHIAH YOUMUHKIUDHUHE TYJSH KH3HI PAHI AR
gynand. By epla WHMIMEHTADAHUHI ¥3rapamuHu Mepoc KHAnG
oNNHHMAraHTHTHHY K¥pamus,

[Oxopn xailBonnapna Ky3aTHIaOHraH  MoAW(HKALMUANAP XaMm
xyAMa-XHN. Bynra EpKuH mMuHCON XWnub, Xumonalt KyEHRapHAa KyH
paHrHARHT MOZHGHKanHOH Y3rapulIMHY kK¥pcaTHl MymixHH, Ooatna
20°C xapoparsa Oy 30THH KyERNapHUHT KYNOKAApH, 0SKRAPHHKAT yuil,
GypHHHIHT arpothy B2 AYMH KOpa paHraa GYIHuG, TaHAHUBT KONraH
xucMit OK panraa 6ynaau. 30°C xapopatia Ky&Hrap TaHacHHUHRT Gapua
koM ok O¥maau. Arapaa xumonad KyEHHHUHI OpKA KHUCMMAAH
MaBSTYM KOWHHIHT 5yHH KUpUO oNMMHEG My3nH Oornaruy Gunay Sornab
RyHAICR, Y XONRA, TEPUHHHT Gy KOWMDaH KOpa XKyHIap YCHO YHKanw.
Kyén TaHacH xap OUp KHCMHHWME Xapopar werapacu 6§nan6, ywaau
jokopi Xapopar O¥nca ok kywnap, nact O¥Aca - Kopa wyHIap
pHBO)KJIaHhaﬂH {105-pacm). BrinoGapiy, Xumonail KyEHNapH FOMORNTOT2
fyAraH © ANNEAMHMHT HaMoUH O¥AMLNHIrKH Xapopatra GOFIHK DiaH.
Kxopuaarn Taxpuba ok ans6unoc (c’c?) Ky&Hnapnia oKopnaaruiex
wkoOrit naTHka Hepuaitan.

Kymnapaa xKy3aTHAQAWTaH MOAHDHKAIAATA MACON KHITHO EpYFAHK
KYH Y3YHIAIMH TabhCHPMAA TOBYKIAapAa TYXYM  KHIHIITHKHHHI
YarapMWMHA KYpearHil MyMKHH. KaM TyXyM KHRYBYH TOBYKIap YYyH
Bpyrnux kyHeW 13-14 coaTra erkazdll OpKany ynapaa TYXyM™
KyAHILIHKHN OWMpum MyMKHH. Xynad Wy YCynHHM Fosnapra Xam
kynmaml  MyMKrH. Kypkamapaa HCCHK HKMuM  6Hnad  Gornmk
MoaHdHKauug kalts >THArad.

103-pacm, CyB aliHKTOBOHH
YCHMITHFHHHHT
Gaprimaph.
A —cyB ocTHaTH
Gaprnap.
'< B —cyB ycrinarn
Oaprnap
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104-pacm. Vi Gapr yCHMIHMI Xocup
KHJIARKIAH
6apr NNACTHWHKACHHHHT
THOAAPK!
CYR OCTH, Cy3u6 lopysun,
CYB YCTH

105-paeM. XHEMonal Ky&Hnapuaa xyH paRTHHIHT :
Xapopatra SOFIHE X0/Ra Y3rapHun.

Paxamnap — uerapa Xapopary, yHIal KOKOpU XapopaTtia TaHaHwuHT
MazKyp KHCMHEA KYHNap Ok, YHAAH NacT Xapoparla - Kopa paHrid
Gynagu.

AKIIHyHr kanyGHAa woMNalray nappaHfaurivk XiKanikna-
puaa Gpod3a 30Ty (Gowrkd 3oTnap SyHAaH MyCTacHo} KypranapHuHr
3-4 ofinuk Gonanapupa MCCRK KyHNapAa kY cyB HCTEBMOS KUIraniur
yuyH ocHirad 6¥Kkox xocun oynaan. (106-pacM). S

-
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106-pacm. Kyprama ocunran O¥kox -
HPCHAT Ba MYXHT ¥3apo
TAbCHPHHHHT HATHIKACH.
(Xunwoy Ba ACMyHACOHNAp
Gy iinua).

BykokHuHr ocuna Oopummm  Ky4ahuG 6opaml. Ba kynnad
napparjanap MTHEBMOHHE &KW Yanmapu TOMOHHAAH OYKOKKA CTKAZMJTaH
wapoxarra wedexuns Tymwwu opxanu  wobyn 6ynamunap. By
QHOMANHAHWHE  WUKMUM  wWapoutnapH Ounan  GoFmMK  3XaHIWTH
kelMHuaNHK, & KYPKANapHUHr ApMH OUPMYN4a CanKHH XapOpatid
gHCR  woHra Ky4UpRATanAaH cCcYHrAHa adukAaHaom. HeHed  HKnam
raporTHaa BYKOKHMHT OCHIHG KeTrunrura SapXam Bepuiis.

OpraAu3Miaapaa rennap Ba Owp OyTyH XojAard TEHOTHN
TALCHPUHUAI HAMOBH GYNuIUM MyXMT ImapouTura Gormuk. ¥Yarapys-
YaHMUKHUHC Gy WIAKNH TeHOTHRHWHT ¥arapuwd  OuRan  GOFNHMK
oYamaran MOAHUKAUWOH YIrapyBuaHANK HoMH OunaH FOpUTHRAAK.
Monndukaunon ¥3rapyBUaHIHKHHHT JeTapack Xap XuJ Genrunap yuyH
TYPAH XN WAPOMTNAPHHHT TALCHPHJA Xap X#AN OYIHIDH MyMKHH-
IHTHHH I0KopHAa k¥pHG YThnrad MHconnap racaiuknaiiam. Benrnpunr
MORRDHKALUHOH VY3IrapyBYAHIIMIWHWHI  YerapacH VyHHHT pPeaRuus
nopMack je6 arvanaau. bawiu Xonnapga OeNTHHMHr Y3rapysyanmurd
Kyna xatra GYnHIIN MYMKHH, NIeKHH Y X€4 KauoH peakuus Hopsaci
YerapacujaH Tawkapura 4RKUO kerMaiau. Macanaw, osam 100
MeTpankg macodanu 11,0, 10,04; 9,0 cexynanapaa rorypud Vrums
MyMKkuH, nexud Oy macodaun xey kawoH 5,0 cexynmsa Gocu6
Yrommatiau. Aftpum Genrunapaa keHr peakuus HopMacH (kK¥ilnapaa xyd
KHPKNMY, GyKanapHnsr OFHPAHIH, CRTRPIAP/IAN COFHE ONWHZHFAH CYT
MUKNOP.1Y kysaTunaaun. TOp peakuus HOPMACHTa IOPAK Ba GO MHUAHHHI
kaTranyry; Xamaporimap &paamMmna  “aHriaHyBYH  FerHMIIHKnapaa
TYMHUHT wakau ma kaTTanure, XaiipoHNapAa XyH panrd kaGunmap
f::ﬁ:ﬂ": HOxopuna Gagn kununranmapnan Ky#unars 3Hr MyxXHM Xynoca
iuap(;m' HacaAaH-wactra OENrMHUHC ¥3M 3Mac, Oankik AHHK MYXHT

WThapuna wy GeXrMHMHr HAMOEH GY¥nuw Kobunuaty, Goukaua
Ho;’;:ﬂa, OPTaHWIMHHWHT TALTKH MYXHT WapoHTIapwra 6¥nran peakuus

CH Yramu. Hlynpait xuumG, wpeuli 6¥mMaran ¥arapyB4aHnnK —
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MOAMPUKALUMANN APCHl F3rapyBUaHTTHKIaH alipy Kapail MYMKHH 3Ma
MopupuKaUMFHHHT HMKOHHATH TeHOTHIl TOMOHWZaM OGenrunany
Tallky MYXUTHHHr ¥3raprad IMapouTinapMra Moc paBHIMEA amam
CUIHPUITAZH.

3. MoAHQNKAUURNNHT ANANTRBINIR EKH MOCIAHYBYARIHI K

Moanbukauvwon ¥srapuwnap OHp Kawua THnnapra G¥nmmuap
Hlynapnad OMpH MOIH(HMKAUHANAPHARC aTaNTHEIMCHIORP. K¥nuumnw
xomnapsa Mopupukauns y &kn Oy TallKM MYXHT IMapOMTRapm
opraHHaMHUHT Gofinany mocnawnm peakuuscu 6ynud HamoéH G¥nap
byan 6u3 KoKopHaa kYpuC YTHarad Gapuya MucoAnRapAa, WYHRUHMe
ofaM, xXalBoHAAp, YcuMnuknap, MukpoOrapHHHr kynruHa Gowmk
MOZROuKALHATAPUAR KYpHiUiMi3 MyMKH. Hyak Tadkwacu Saktepnse
o3yKa MyxurHza OGoluka s3apyp yrnepoanap Gynmarar Takaupa
NAKTO3aHA  Y3ialTHpHDn  koOunusTvra sra OYNULUH WAPT, YyHk
Gywpgad MyXHTra 1yy xenran GakTepud MoC pasuilard depmenTaapH
CHHTE3 KMAWLUTA Kupullla GOIAAAAH.

Cosga Yeaguran YCUMIHKNRP EPYFIHKHH KYNPOK acCHMURSUM
KASHUDTRK yqyH BGapr nuacTHHKanapu KeHr Oynran Sapriaapast xocu
KWaan, %aiwpama necukaa Yocapuran YCHMIHKRAp 3ca maiiaa Gaprna
ounan  kudoananagumap, Kyproxuui sxoHnmapaa  VYeamuran 1okca
Yeumnnrnapaa  SaprnapHMHI  KHDKHITAHNMK  JapakacH  kamaiirar
YOApHUHT 3MuASpPMUCH  KATHHITALITEH, CYBHH KaM TPaHCNHPauu
KWIHLUJIAK YuyH YCTBHUAnap c¢OHH Kamaliran G¥nagu. bBymapuuH
Gapyacy cyBHM KaM cappnamra kapatunraH eocutanapaup. Hai
¥oinapaa xynan wy Yeumauknapaa Oy Gearunap teckapi HyHamiiGa
Y3rapub, opTHKYA cyeaaH kytunuuira ara G¥nazu. [Toamarn Gaprna
mUKacTiaHran €kd onub TawnaraHga, nosga Xaopouan AoHRYZ
NApHHHHF COHM OpTHG, 03 §¥nca-na, ¢orocHHTesra épraM GepaiH. Cy
alMKTOROHH Ba YK HApr YCHMIMKNAPUHMHC CYB OcTHAard Sapriap
Y3YH B3 HHTHYK2 Gyaradnurd caSadnn CyB OKHMH TabCHpHiaH kal
WHKACTIAHAGKWNAED. TOF INAPOUTHIATH KANMH JIWWAras YCUMIHKNE
40aNTHE MOAUAUKaUUATA Iranup.

XyAmm myHzalf MOCNAHMII X2paKTepH XaHBoH Ba ojamnapl
TAPKANraH aKCAPUAT MOAMDHKAUMANApAA XaM Kysarunaau. Tes-Te
MAWK KHNMG TypaguraH alHaH KaTTa KHCMOHMMIl [OKka yupara
MYCKYTNAPHHHT XakMK OpTamw. Varapraw MyxuT Qomura MOHaR.
¥3MADUHUHT  paHTNapHHH  Y3rapTHpyBuH  KYnIruHa XawapoTnat
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GanvKnap, CYBI3 Ba KYPYKWHMK/A SUIORYKIAp XaMAa cyApannG topys-
yunap YINapuMH AYMIMaHAAH XUMOS KHNagunap €K FaHMMIIapHHH
K{ara KHPHTUILAR Kynaiinukka sra G6ynaau. Mydinann Xalipounapaa
qacT Ba IOKOPH XapopaTnapia Tepd KYHNAPH KaNKHIRMN Y3rapuiudHeur
aAaNTHB aXaMHATY agH.

Banawp ToF ImapouTHaa #wawmra Maxyp Oynrar opaMm Ba
xai{BOHN2P KOHWAA TeMOrMOCHH MUKIOPH BA SPHTPOLMTIAP COHMMUHT
opTHILH CHitpax XaBojard KkucnopoOAn ¥Ynkara k¥npox eTkazub
Gepyllira MOCIAIHIIHA 1032ra Kentuprub unkapagy. OxaMnapia Ky&éin-
HHHC YN6TPaGHHADIIA HYPRAPHHWAT TabCHPHAA GazaHHUAT KopahuiH
(arapma ¥y ans0OHHoc O¥nmMaca) Xannar TaWKapi HYpPIaHHIRHKHT
3apap/iA TALCHPHIa MOCTIALIHLIHA 103ara KenTHpui 4uKapaan.
MogrhHKaUHATapHUHr, y0GXacws, xXaTTarMHa KHCMH — MOCHZHHI
xapaktepura sra Oypranwnmrs caGabmm, opraswsm ywyH thoHnanu
xucoOnaHanH Ba ROHMO ¥arapn0 Typafuran MyXHT WapouTHia ynap-
HuHr 21136 KOMUUINHKIAPHHH TabMHH 3Tanu.

291



.

XV 606, MONYJIAALIHOH TEHETHKA
1. Monyanunsg Ba YHHKr reHETHK CTPYKTYPAcH

XIX acpHUHT HKXHHUM ApMHra Keand KracCHK COMMIuTupma—
AHATOMHK, 3MOPUONOrUK, Ouoreorpauk, TNANCOHTONOrHK Ba Gourkg
meToanap €paaMu GUAAH IOKOPA CHCTEMATHK TaKCORNAPTA Kupypuyy
OpPraHH3M TypYXTAPUHWHT 3BOMIOUHACHTA JOHP KOHYHWATIAp appk.
MANJH, AMMO JBOIICIHOH JXapa&HHHHT DOWNaurHY OOCKHYRAPYH — syry
TYPITADHHHT KE/NO NKKHLUHTA Tabe {p KYPCaTyBUH 3BORIOIVON sapagy.
HHHT MEXAHM3IMI 3Ca Kam Yprauunrannda konau. by 6obaa ssomonuoy
Aapa€HHAHT conup OYmmwy yuyH 3apypuit Wwapt 6¥araH snemenrap
IROMOUKON BUPNHK — MOMYNALKMA XAKHIA MatLAyMOTAAp Gepunany.

IN'evetuka OHp OyryH XonRa OpraHMIMAAPHHHT  reHeTuw
KOHCTUTYLMACHHHN Ba HpcHit axGOPOTRUKRI aBNOARaH-ABROATA YTKasy)
JUTAHUAT  GOWIKAPUNULI  KOHYMMATIApUHK Ypravaan. [lonymauug
TeHETHKE YMYMHH reHeTHKaHUHC OHp TapmoFH O¥AHG opragmsmm
FypyXJgaphaa, sbHM NOMyAslMAnapia HaMoER §¥nyBun upcuii xapag
napHu Ypraragn. TlonyniuuoH - TeHETHK OMIap NONYIARHAapH
TEHETHK TY3UIIMAacHHW Ba YHWHT apjoanapna 6yarad ysrapaiynapur
TaKHK KHngpatap. Karop aBroanap zamuuuaa copup Gynaauray nper
YIrapHiUnap DBONIOHMOH Kapafuuiunr acocHfa &raau. Iy cafa6s
MONYAAUHOH [EHETHKAra MabiyM napawkajad 3BOAICUHOH IeHeTH!
curhaTMRA XaMm kapaur svaead, Hivenali S30ca.na reverasappnr |
HKKU TapMOraHH TafaKanaw kepax 6¥naan. [TonynaunoH reHeTukamut
TPEAMETH  aHHK TYPNapHUHT TOMYNAURSNApH O¥nca, 3BOjloNHO
reHeTHKa 3Ca OHp Typra €xyA Xap Xun Typrapra MaHcyORHTHAAR KaTt
HA3ap Xap KaHAalil nomynaunanap OupaH W kypana. Macapara €
XUDAATK €HJalIMI SBOMIOUHOH FeHETHKAHKHT (TONYAIUHOH TCReTHKY
KaparaHga YMyMWiipoK ¢ad 3KaHNHMHHHW, TIONYNSKAs reHeTHracHH
¥3unnnr Taprrnit kucMrapiaad SHpd cudaTiaa KApaUNTHKHAD Tak!
ITalH.

Bronorux TaaxuxoTHiapHUHT Xap KanAail kabxacuaa (TapMoru.ti
YpraHunadrrai MaTepHANHW NMPOBap/ HATHXKaka IHAMNAKAA GFnmt
Maliiurad Japaxkara eTrad OMpAHKNapra axpatw Tanad reaall
Teneruxana Oynpak Oupnuk OYAHME rer, cucreMarHkaga — 7Y
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4KOCHCTEMERH YpraHWWwAa — OHoreolenosnap xucobnadaau. DJBomo-
uioH Talkukornapaa Gynnait OYnuHmac Gupnuk G6Yaub nonynsuaus
KWIMAT KHITRAH.

Tabuavparn Kylatuuiap XafBounap, JCHMIHKNAD, MHKpPOOpTa-
HH3MIAp Xap KaHaall TYPHHUHT HHOUBHARAPH TYp apealu Joxpacnga
HOTEKHC TAKCHMIABHFAHHHH BA YNAPHHHC 3HWIATH ¥3rapul TypHit-
auruHd kypearanu. HOTeKHC TaKCHMIAHMU MKKH XUN — RHAWBUIJIAD
rypyXIapUHUKE «OpO/YaY WAaKA2 XaMHa HHIHBHANADHUHE «HWFu-
raHy WAaKNAa HaMo&H OYNHWH Ky3aTHRaaH. MHAMBHATADHHHY 3uunary
joKOpH O¥nran swaue oiixap WUHAMBHARAP 3NWIMCK Mact Gynrad
woinap Ounan ranmnawapnap. Xap Gup 1yp HHANBHZAPHHWHT oy
SHIIATH «3WYIIHK MapKasnapH»Aa A1ad TypraH KHCMHra TIONyNALHsIap
fel KapananH.

TMonyaauun ae6 y30K MyAJaT NaBOMRJa TYP dpEalMHUHT MyaiisH
Gup Woliaa awaianrad, ¥3apo SpkUH uYaTHWIKMG wHacn Gepanurad,
MYCTAKHIT TEHETRK TH3UM XOCUNI KUNaguraH, ¥3-ysnun kalita THKAOBYM
gRAMBAAAAD FAuFunpdcMra afitunapu. ITonmynsuusra GepunraH Gy
TabpuaaH Uy Hapca a€H OYnaaMkH — monynduns Oy katTTa coHzarh
apnoanap xaéTH JABOMHAZ MandyMm lapaxana ¥3ura  yxuaw
HH)IIIBHIIIIEP Typyx“ﬂaﬂ Ma‘b.ﬁyM napaxcaﬂ,a AROXHEANMAHraH, XxaMMaBaKT
Xam evapnH O¥mram k¥m COHNM WHAMBMANAP rypyXujaw ubdopat
geMakgup. [onynsuud U0 KHYHK 31EMENTap WHAHBHANAP TYpYyXWIaH
nbopat 6ynHO, ynap yuyd 3somouds xocaup. Huma yuyw amoxuaa
ONIMHTaH OpraHnu3M &xKd TYP SBOMOUMA HapadHWHAHC ORpiurd O¥ma
oNMaiion feraH cABOA TYFUIAAM. ANOXHAA ONRHFAH OPrasd3MHIHI
IBONOLMOH KapadH OMpnuru 0¥na onMacnuruuuur cababu wynAaKH,
Oy MHAMBMAHMHC reHOTHNH Xa8TUHHHC GYTYH NaBOMWIA y3rapmac Ba
YHUHT XaéT napoMUNRINCK 4eknaHraHd (rapuaHa Oup XHA opraHusmaap,
Macanau, cexsodianap Oup Hewa MHUNT Huanap swaca xam). Typnap sca
§P lo3acuga HOTEKHC Tapkanrad OYnn0, kynuwua TeppuTopHaN
O¥nuuras nokan NOTYAAUHANAD INMAKAHIOA Xaér keuupagunap. Iy
CaGabnu. xyna KYN COHRAMIHCH BRAa FETEpOreHNHrd (Typ HuKMaard
?mpyaqanfnx Tydainn) yuyH Typ 3BOAIOUMS XKApPa8HUHHHT QUPAUTH

ﬁ“a OnMaiaK. Bomka TOMOHAAH, MONMYNALAA aBNOANAPHIHT Y3H/IMac
ml:)ﬂﬁiTODHHH Xocun Kunaau. DByHmaH Tallkapd, MONYNSOHSHRHT
Y TY3NIMacKk aBNOANAH-ABIOAra Virapuiu, ALHH 2BOMKOLHOR

HAWK  MyMKHH. 3amoHparu MONYNALHA MABKYANHTHHIHT

Yanyg .
“a;:l CH3IIHTR GHONOTHK MPCHANZHMIL MEXAHW3MH OHIAH TABMEAHIIA-
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Dranrounod Xapa€HHE YpraHuinga reHooHA XaKuaari TacamByp
KaTTa axaMdaTra 3ra. l'lonynnuun,uam 53,])‘13 HHOHBHANap FeHOTHN -
pHHMnr Burnpgucy reModona neG aranaaw. JAunnowimu opramitay.
napaa N CORDATH  MHAMBUANAPra a3ra O¥nral  nonynAuMsuuyr
resodorgH gHmIoManE (2N) renomaan nGopar, Xap GHp TewoM org.
OHanapuKEr Gupdzan onraH Gap4a reHeTux axOCOPOTHH Cakmaliny.
IyAgaiic Kunu®, N coHpard WMHAWBMANAPAAH TAWKHT  Tomray
MOMYMAUHKHAHAT renodongr xap 6up nokycaa IN Gifnran FEHNApHY ga
N ky¢pTau romMolordK XpoMocomanapHd ¥3 Wuurz onaaM. JKuncwi
XpoMocosManap B2 XHHC Ounaw Dupukkad reunap OyHIaH Myctacwo
6Yaub xap Oup reTeporamer oprainsMaa 1ta ak3eMnALpaaH yupaiiam,

[.1. TTonyASUHAHKHT FEHETHK TY3SHAMACH

Xap Gup opranMsvaa TYp y4yH Xapakrepan G¥nran Gemru mg
Xycycuatnap Ounan Oup KatopAa YsuHWHr WHRMBMAYan (waxcms)
reHeTwk XoccanapH XxaM Oop. Deomonuus sKapaduMAa IDaKnnaHran
TypHuHr Gapua reHeTHK axBopoTH, AbHU TERTAPHUHT TYNUK THNaMu
ywGy TypruHr reHodonzu nefiunann. Typ ¥3 HasGaTMRa anoxuza
nonynsipmanapaad ubopar. Y3rapysuannuk, Tabunil TaHnannw, npenst
IWORIOHMAHKHE YU acocuil oMunu OYnnG, ynapHHHr KamiaHray
TabCHpPH acochia AN WAPOHTH TARCHPUAA NOITYNALWANAD TALIKKI
TONaau. YIapHUBT WAKIIAHKIWH TYPHHHT aHUK AWAIL WwapouTIapura
MOCHaIlyB YenyOumup. XaHBOH 30TnapH Bz JCMMIKK HaBRapu Xam
nonynsuusnap XHcoOlaHand, NeKHH ynap CyHbuit Tavnaw Aynn GHnan
waknganray. TTonyaaquaTapiiAaT WAKINaHu XkapaéHnapH Ba yhap-
HUHT [HUHAMAKACH MHUKPOIROTIOUMSHH TAMUKHI KURaad. Maxpodr-
BOJIONMOH ¥3rapHinap MAKPO3BOTIOUHAHHHI TOMYNALUAIAPAA CORRP
6ynadtran xapagHnapy acocnia namoH O6ynanu. TTomynsyuanapHHIF
TEHETHK TY3HJIMACUHW VPraHHWHUHT Qoflnosyunapy aed CEReKMUID-
HEPNapHH Tas oM KePaK, YYHKM HAB Ba 30TAapHYK ApaTuil YUYH yhap
HaaKAT UaTHIITUPWIL YYYH OTa-oHa XyQTHHM Tamnaw, OanxH
yAAPHUHT HACRKHH GHP KATOp aBNOANAp A3agOMHAA YpraHeuid RO3AM
Oynamd. AMMO OQONYRAMHRIAGPDHK FEHETHK YprandidHuur pamuh
acocHaph daxaT APCHSTHHAT MUKIOPUH KOHyHUATHapuHu ounl Geprait
I Meugeniunr  kamduéTHAaH  kefiuHrupa  Amnab  unkead
MMKOHMATHTa 3Ta G¥Aran.

V3-§ugan  YPYFRAUYBYM OprasuiMaap nonymlullﬂcl'“““r
reHevkk crpywTypacd, TOmynsumsnapuu remeTnx ToMOHZaH YPras
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aumra XX acpuunr Goumapnpa manuanuk onus B.Horancen acgoe
conan. ¥ 1903 #imnna Hawp Kunwwrap «llonynsgusnap 23 Tosa
JUHWANAPAATY MPCHUMANWIL TYTPHCHAA» NETaH acapHAa TETEPO3MUIYTa
FeHOTHINYM OPraHn3MNapha TauNnam TabCUpUH Yprauad. Horancen
TaAKHKOT OOBeKTH cndatuaa ¥3-Y3unan daHIRaMmyBYH OpraHhzm
QONYNSUAANADUHW  OAH, YYHKA YNapHA  §3-¥30/iaH  MaHrnauykyn
JCAMIUKNAP ABROANAPR CYPYXNPUra, ALHU cod (T033) NHMHHMKNApra
AKPATHIIHUKE ocow G¥muuinnrn sau. TloaHren GenrunaHaguraH pa
TAWIKH MYXMT OMHN#ApUra KyunH Napakafd vaberpyad GYNraH nohps
(Phaseolus vulgaris) YPYFRApHHUHT OFUPIMTH  (KaTTa-KHMUKIHrY)
CaXMHT KUIHMHAN, TaXIHAHUHT MaTeMaTHK MeTOLRapHHW Kynnargy
B.MorauceH JOBHAHHHI MAakiyM GHpP HaBMHHHT YDPYFIAPHHH TOPTYE,
OoNMAHraH K¥praTku4nap GVitnua sapwadMod  Karopnap Ty3Tan,
YpyrnapHuur Basiu 150 mr nan 750 mr rava TeGpanran. Kednnuanux
250-350 mr a 550-650 Mr Basumn ypyraap anoxnaa sxraran. Xap Gup
ycH® unKKaH YeHMIMKNapHWHr ypyenap sHa Toptunrar. Tlomynauys
crdaTHIA BKPATHITAH HARHUHT OFHp (550-650 Mr) na enrun (2350-350
MI) BASHIH TYPYXTapuHHHI YcUMIuKRapy AoH Ba3ud OYHuva ¥3apo
papk kunraenap. OFRp Ba3HNM JEUMIUKRAp Cypyxuja OuTTa ypyFrHRur
orvpaury ypraua 518,7 mr O¢nran 6Ynca, Oy k¥pcaTkdd eHIUN Ba3Ry
JcuMnMERap Typyxuaa — 4434 mr G¥nran. by Taxpuba NOBHSHHHI Hyg-
NONyNAUMACH FEHETHK TOMOHRAH Xap Xun O¥nran FoHMIMKTAphay
TAWKUI TOUTAKAKrAHN Ba wy Ounan Oupra xap Oup FoUMIMK Cod
AUHMS  aCOCYNCH  OYNUMIM  MYMKHHIATRHN  kypcatau. Vi-y3udan
aHr TAHYBYH YCHMANKAAP MONYRAUHACHHHAT ATOXHAR COJ THHNANZRTa
axpanum TapTHON 107-pacMaa (unosana) k¥pcatunrad. Kellmauanux 6-
7 apnog Jaeomane B.Worspcen xap Sup JorMmnxasy oFup B2 £RMyp
BASHAK YpYFNAPHH axpatud onu§ ymapHu 3kub YeTHprad. Xed kaficy
ARhuAna ¥prava ypyF BasHM Kypcartkuum arapmarad. Cod nduug
ACHpacupard ypyriap OFHpAMrHTa [Onp Y3rapyBHawNWK Hpcuft
O¥nmaran  moanduKaLHOH y3rapyeuadnuk TtaGnarura sra OYnram,
Ulynnait xunnb, yprammnran nosHs nape (§3-$3MjaH NaHIMANYBqg
YeuMMMK) NOMYNALMKCH TeHETUK Xap XU 6Iran THHHANAPAAH TAMIKA
Tonran §ynuS Gympal NOMyNAUMA YCHUMIMKNAPH Y3APO UATRIIMAR-
Mnap.  Bywpalt xonnapua mOMYNAUAHHHC AIOBYAHAWTH Mab/tym
;“‘OTHHHH AMHHANAPHHHF TaOHHA TAHNAHHWAIA, TAKA MYXUTHHHC

P XWt Tunny wapouTnapura GYNraH MOCTAWYB MEX2HWIMAAPHHUHT
YMYMuTnrury ACOCHAHARM.
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Va-y3und ypYFIaHTAPYHYH allOXHAA OJIMHTaH OpraHu3M SHIM Hpk,
Kepxa TYp Ba TYP XaMia HaB €KW 30T APaTHIVINMHUMAT acocducn
6¥nuwn MyMkAH. Macanan, GyFreAuuHr SHMM HaBu NOTYRRUUASRAH
raunal onuurad OWTTa ZOHZaH naiino G¥nuwn mymkuH. Bereraryp
kymakuwna (alipuM copa xaiponnap, 3amOypyrRap, CyB ¥Tnapu g
Golukanap) TaHnai 00bLEKTH O¥nnG monyRAUHAHHHE anoXuaa KIoHNapy
XH3MAT KHITaIH.

Yergaw YPYFIAHYBYH  OPraHu3MIaAp HONYJASUHACHHHHT
reneTHk crpy<Typacu. TabWarnaru veTnad ypyrlaHyBYH OpraHMaM.

fiap MOIYAAUHACH Xap XBA  TCHOTHIUIK HHIMBUANAPHHHL  3PKiHE

gardmuvsis Ty(alinn, SbHU MARMHKCHA  acocHaa WMAKINanany,
TlauMBKTAK  TIONYASUWAHHHT  CTPYKTYPacHHH  TYHIYHWI  yuyr
aMeprkannk resetik onumnap JI.JIxoke Ba E.HMcr ToMONKAaH cyHBuT
ApaTuiran ayparaid nonynsuHAck OHRaH KWRhiHras TakpuOanapuuy
kyprd wukamu3. Yiap TaMakdHUHT TyaTox SapriapH KHCKa Ba yayp
6Ynrar WKkW TYp XWIHHH ¥3apo uatuwrkprannap. Onuuran F,
Dyparaiinapu ¥3ape dvathwtepunn® Fy, pyparafinrape onuHcad. F,
Ayparaitiapu @aunad ywdy Genry 6¥ituua Yxwaun Y3rapyesuaitikKa

"sra Gyaran 4 sa B nuumanapu axpatunrad, ManryMKu, TYNTOX
Dapraap y3yHINTH MOJHIreH XapaKkTepra 3ra, wry caabnu F; ga Oy Gearu

52 MM nan 88 MM ra<a tefpavany. 5 aBRoN Z2BOMUA ARRUANAD UUNAA,
Xycycal, 4 ITWHHACK Roupacwia KUCKa Tyntow Saprnap, 8 AnHHAcH
loupackaa y3yH ryntok OGaprhap Oesruci Gjdimua Tawnnos oand
Gopunrad. Xap Gup aBnola Xap MKKH NRHHS IOWpAcHaa, SBHA A
SAMHWACH JOUMPACHIE KanTa ryarox Oapran Yocumnuxnap; B HHUECH
AOMPAcHAa y3yH TYNTOX Oaprid YcuMAHKNap ¥3apo UaTHIUTHPHUIND
Dopunran. bewnHun (Fs) aenoara xenud A Ba B nnkMsanapn y3apo
WyH4anuK hapK KUIraHky, Xarto A NHHeIcH rynaTtoxk OapriaapHHHHT
MaxkcHMan Y3yHAWrd B JRHUACH TyNTox GaprnapyHUHT MRHHMal
Y3VHIHTHAAH XaM KaMaiAu6 kerrad, ssHH A B2 B IUHUARApH opaciia
Bup xun x¥pcarknunap (tpancrpeccus) GynMaran. BunoGapus, TaHsal
Ba YATHWTHPUW #¥nu Gunan Goumawrwy nonynauusian  Gapiif
§napox GenrMHUHT GOKATApOK HGORATAHraH AHHUSNAPURY ApaTHI
MYMKHHRRUTH k¥pcatd Gepunan. Maskyp TaxpuGaga cyHbHIH Taupans
6up Genrn G¥iinya onuG Gopunran. TaGnarga sca TaOHWA TannaHrie
xyn Oeardnap O¥iiuua amanra owanu. ¥ nopynauMaHy EXyR AXJUT
XOMWAA CAKNA® TYPAnw, ©XM AHMK SUEW WAPORTAZpHra MYyBOPHK
Tap3da YHH TypyXIiapra axparagi.

-
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1.2, flonyaaousaarn npentigannm

(TonyNasnoR TeHneTnka METONONOTHACHHWAT OJATAATH IeHgTHK
raxJIHT MeTOAMIOrNACUAAR acoCuil GapkM WYHOAKH, ¥ cod MuHHANAp
ga WHONBHOYAN MaTHIWTAPHLIIAP Ounar WD TyT™MacaaH, Ganki reHeTHK
rapkaOH reTeporennu oprawnsmnapaay ubopar Gynram XamxamusT-
fapaart Hac/JaH-Hacra ¥THII KOHYHHATIADUHH ¥PraHyBYH BOCH-
ragup. TlonymauuaHeHr MyxXuM XxapakTepHcThHkacu 6y annennap
(rernap) Ba TEHOTHITAPHHHI TEKPOPNAHHIN CcoHM (dacToracu) AMp.
[eHOTHNIAPHHHT  TAaKpOPNaHHW COHM KHAMATRADHAA TONYASUHA
reHofOHAN MYKACCAMITIHIRH,

ManMAKTHK WONYMAUHAJArE  MYBOlaHAT, Ter Ba (eHo-
THNAAPHRHT TAaKpopaaHHw comnapd. IlanMHKTHE monyniuxsga
KeHHHTH ABICAHUAT UPCHE TYITUIMACH YPYrladaul BAKTWAArR TypRu
XU FAMETANaPHRHI Xap XHn OHpHkManapr xucobnra aparuaand, Iy
caGabmi y éxa 6y reHOTHNHUHI HHAWBHANAP COHW OTa-OHA OPTaHH3IM-
nap TOMOHHAAH APATHNTAH Xap XU THMIAArH TaMeTaNapHHHT Takpop-
navvis conn Ounan Genrunananu. TlaHMMKIRK TIONYNAUHS TeHETH-
KacHHW ypraunmbmur fiynnapusan G6inpu ~ Gy anoxuna rediap G6yiinda
roMO3UTOTANH Ba rerepozurotand GYNraH opraHH3MIAPHHHT ymby
NONyRAARNANA TaKCAMAAHHWLTAPHHAWAT YacToTacH Ba  XapakvepiHH
Ypranuuezup,

TacaBpyp Kunaitnuk, Kauaatinup Oup monmynauusga GHp reHHHHT
Xap XHN anneanapyu Gyinda romosnrorand gopmanap, ALHE AA Ba aa
dbopmanap coru 6up xmn. Byunall maEmmxTHK nonynaupus 4 Ba a
TeHnapr OVarad opkak Ba YProuH raMeTamapHH TeH MHKIOpHa
Apatanad. Arapaa Oy IeHNapHH TallyBYd OPraHM3Mnap ¥3apo 3pKuH
vatiila oncanap, y XonAa ypyrlauHIWAZH TaMeTalapHHHT YUpaulypu
Tacorudpait GYauG satuxana Kyfuaars kKomGurauvsiap xocun Gynwinn
MYMKHH,

<)

¢ 0,54 Qia

054 02544| 0254a

05a{0,254a 0,25 aa l
Bupuyuy aenoana (F,) nmoMunant romozurovanap — AA (,25;
n;’:::'m’ranap —Aa 0,50 Ba peueccur romozuroranap 0,25 dacrora

AKPOpNaRHmUHK Kalty KUAWI MyMkHH. Kelinurn aBnona xap
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XM THRASTH raMeTafapHHRC TeHr 3XTUMORAR mafzo 6¥mum wapry
OnNan  yNapHHHT TAKPOPNaHWUI HYacTOTacH KyHHparuga O¥ynamy.
JomunadT A antenny rameranap - 0,5 (0,25 ZOMMHAHT TOMOINTO rany
AA opranmamaan + 0,25 reTepoaurotanu Aa OpravM3MAaH) 4acTorg
6nnan; pelieccus a annennd ramertanap -0,5 (0,25 peneccue romosy.
roranM aqd OpraHusmiad + 0,25 rereposurorand Ag OpraHu3MIan)
uactota OHIaH TakpopaaHagumap. [UyHMHr YYYH OPKHH vaTugyg
omaguray TONYNAUHANA Xdp XWI TeHOTHONAap XOCHN GS?JIHluHHHHp
HucOufi TaKpoOpnaHuyt conu siHA 0,2544 + 05044 + 0,25ga 6ynanu.
Xap aBnozna reHHUHT AOMHUHAHT Ba pellecCHB altennapk Sunan 6¥aray
rameranapiHUHr HWCOWit TakpoppaHuwl coHn GMp Xun: 0,54 pa 0,54
xonatna caknmaHagu. Tabmatma Om3 OeBOCHTA TEHOTHIT ExH reHnapuy
amac, Gankn deHoTUNNAPHH KyzataMmus. [eHodoH Y3rapyBuanmiry @
resnap, €KUM TEHOTHIVIADHUHI Takpopraumiy counapk Owian mdona.
RAHUWW MYMKMH. Arap OW3 reHoTHmnap GwiaH ymapra wmyboduk
O¥nrau qeroTAIAAp cpacuaard HUCOATHA Ouncak, YHAA Ky3aTHagrTay
theHOTUINIAD TAKPOPNAHHLI COHfaph O¥iHnua ynapra myBodmk 6¥nran
TeHOTHINAPHUHT TAKPOPNAHUIL [apaxkacHHu XucoGnalt onntmms
MyMKkdH, Jeapnd k¥n Xonnapaa nonyIAUMS Xap XU MHKAOPIArd AA
Ba aa roMosdroranapiaad ubopar OYnamn. Macaran, wapnap (Secaic
cereale) na nmosHwHr TYKNH (A) Ba Tykcus (a) O¥mWmnurumu Genrn-
noeuy GHp xy(hT annennap Gop. TacaeByp Kuialnwk, XKABRApHHHI
kawgaifoup OHp nonynsuugcHAa IOKCH TykNM OVnraH YcHmiamkitap
nodcu Tykcus Gynran Yenmmuknapra suctatan 4 Mapra xyn. (4 AA
laa). Bynzali nonyasuvsaa raMeTtanapHikr yzape Hucbatn 0,54 : 0,52
G¥nmacaan, Ganku 0,84 : 0,2a Gynamn. Tacoaudnil daThMI WAPTH
Gnnan apnojia KyHAMIATH SKPANHIIHH KY3ITHIIHMIE MYMKHH:

3
? 0,8 4 0,2 a

084106444 (0,16 Aa
sza O,IGAG 0’04an

Ilyupatt Kunm6, xap 100 Ta Yeumnuknau 96Tacu tyknm (64 T
roMosuroTand Ba 32 Ta reveposuroTank) Ba 4 Tacu (peuecch!
romosuroTamk) Tykcws GYnagw. KeRuury asnopma HuAManu KyTHI
Mymicin? JloMHHanT A annennu rameranap — 0,8 (0,64 AA opra#isY
Jau + 0,16 Aa oprannaMian) wacrora Gunan; g anienu rameTanap - "
(0,04 aa opranusmaaun + 0,16 Aa opranuamMaaH) HacroTa Gunan nak
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gynat. By epnrad wyRn TARKHANAI KEPaKKy, MasKyp MOMyNAnusia
reHmapHRHr Gowka HucGarnapu Ouman Gnpra OHp Karop aplomiap
aBOMHZA  [CHIAPHHHT aiivanr my (0,84 : 0.25) nucOarnard
TaKpOP/IaHHW COMH caknannG xonagu, IlUywra kypa noscu Tyknu
FCHMIMKNAD JOHMO 96% HH, TYKCH3 noanuiap 4% HA TAWKHA 3TaOW.

2. Xapnu-Baiinlepr xonynn

1908 fuma MrOWM3 Matemarury [.Xapam sa Hemuc WndokopH
B.BaiinGepr Onup-Ouprapiaar MycTakua Xoaaa 6up xydr annen rennap
gunal  GApKNAHYBUH 3PKHM UATHIWYBYHM MOMYNAUMSIE TEHOTHNHK
cpHdnap YaCTOTATAPHHHHI TAKCHMIIAHHIIHHH AKC TTRPYBuR GopMy-
nanu Taxiud kunaunap. Kefimnuanuk Gy dopmyna Xapau-BalinGepr
KOMyHH 1eb atanau. By KOWyH KyHHOary waprihapra »asol GepyByH
[oNyISUMAIAP YUYH HIItaG YHKHRTaH:

1) SPKHH YaTHINYB MaBxyJ Oynranaa;

2) Ma3Kyp NONYJAUHA AOHPACHNAH HHAHBHANAPHHHT MHrPanHACH
cafabnd  GfmaguraH reHnap OKAMHHAHT Werra YHKHIIWTUHUHT
HYKITHTH,

3) myTauBs Tybalinn EkH HHAXBMANADHHHT Ma3Kyp ROMYNfLHAra
Tamkapugad  kupuC  kemmuu Gunar Oorndk Gy¥naawran  rexnap
OKHMHHUHI KWPRO KeNHIMRTHHMHE RYKNATY;

4) ToMO3IWroTANHM Ba Terepo3HroTANM OPTaHH3IMMAPHUHE TEHT
MUKAOPIA HACH OepULIN.

Bynpail nomynauMs MyBO3aHaTIM nonynsums Ne0 aranangu.
Omumnap Oy woWyHra KyWdfaru HYKTauw Hazapiad Enjamnanap.
Annennap yacToTanapHud Yarapuuira onHG kemMmafauraH Matnym Oup
A4HMK WADOHTRApAA TONYIALHA ZTOMHHAAT Ba DEECCHB OCITHIAPHHUT
@HUK AncOatnapura ara Ofman, xap Oup aUIeHMHr HucOHA
TAKPOPRaHML COHR KATOP aBNOANAP AABOMHIA Y3rapHUICH3 KONALIAMK
TCHOeKUHscura ara Gynann. Xapaw-BafuGepr KoHyHUHWHr GupuHun
KOuzacn iyituparuya mdozananand: Maskyp nonynsauusaz Oup red
ANennapuamnr yypa yaCTOTACKHUHT RUFMHINCH NOMMKE K¥pcaTkud
XHCOGNAHUE Kyiinzary dopmyna Ounan émnangu: prg =/, Oynpa p —
ﬁ:MHnaHr A annenHHUHMr COKM, ¢ — peliecCHB a ANNeHHHKRI COHH. Xap
N '11? KaTranuk OHpnuxknapaz, kaM xoiga Qowuznappa (p+g=7100)

Aananany. Macanan, MONYIAUHAAA JOMAHAHT 4 annenn 60% Hu,
ﬁmﬂﬂ a amnemi 40% wu TAWKHA 3ragd. Y Xonla AOMUMAHT A
= A=p=60% &xn 0,6; peueccun a anneny — a=g=40% & 0,4
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Bupnukaa HaMo€H Synanu. Tonynsuussaa y &ku Gy ren anneaaapuam
yupam MacTOTacH maskyp annennap Souwrkapamurad Senrmmaphm
amanTue KHXMaTHra Gornuk 6ynaan. BuHoGapHH, MabIYM ren anaenn;
#YGTHHHUHT 4aCTOTanapu KaTop aBIOANAP AaBOMHIAA TaGHHH Tanany
opKanu GeNrHIaHany,

KOHYHHUHT WKkuHun KouaacH Kylinaarnua udogananagy; Masi
nonyasuusna 6up anpen 6¥liMua TeHOTHIIIAP yupaw YacTOTanaPHHu}
WHFBHOHCH JOWMME k¥fpcaTkud XHCOONaHHO, YNapHUHT GYmuuung
KHKKHHRYH JapaXaiu Hetoron GunoMmupruur xoadduumentyrg Mc
Kenajy. I;eﬂomnnapnnnr yupall yYacToTaNapHHR XHcoOnarm yuy
P +2pgtq=1 dopmynacuaar doknananunanu. Popmynara MYBOGU
P - AOMHHAHT alllen OyHHYa TOMOZRCOTANH HHAHBHIMAD COoHu (4
TEHOTHNJ, Zpg — PereposuroTanap coHH (Aa FEHOTHN), ¢~ ~ peueccy
anpen Oyiduya romMosurorany HHIUBHANAPD COHH (aa TeHorun). b
opMynaun KENTUPUG ynkapiL Mypakkab amac. MysosaHaru omy
JSAUBARA 3PKAK B2 yproyn opraHusmnap OMp XWI COHAATH 4 anneny
XaMmia a ajiIeNd rayeranapud depagy. ¥ Xonda FeHOTHIIAPHANT con
YPFOUM MHHCHH TaMertanaphu (p+q) dpkak xHHCRH ramMeTanap (pt
COHATA KYNaWTHPHING TonmuAadn: (p+g)(p+q) =p°+2pg+q® &xu Gusr
TauHKi [Tensser NaHAapack opkany aHHKRaAHAIH.

38
% A=p a=q
A= Aé Aa
p rq o
a=gq Aa a:zz oo

AA+ 24at ac=p’+ 2pgt ¢ HOKOpUAA KENTHPWIITAH MEGONHMITIN
MypoXaaT KRIIaMus3 (p = 0,6, q = 0,4). by xniiMatnapun p3+2pq4' q
opMynara kJHHG Kyiimmarunapuu onamus. p'+2pg+ q° =(0.6)° + 2(0.1
04+ 04°= 036 + 0,48+ 016 KbHM AOMMHAHT roMosurorani A/
TeHOTUI TONYNAUMANE 36% HH, FeTepoUroTaNH A¢ reHoTHR 48% 1Y B
PELECCHB FOMO3MT O any aa reHoTrn 16% HA TamIKW 3T,

Xapau-BaiuSepr koHYHHHUHT 282 GHp MyXAM KOHAACH msyHAax:!
MYBO3aHaTIIA TIONYNiquiAda aANennap XaMmaa reHOTUIUIAPHANT TaKpol
NAHHIL COHNAPH KATop aBnoanap Kaeomia caKiaHuo Konumnnru,'lﬂp-_

Xapan-BaiinGepr  koHYHMHMHr  KoupamapuHu KN colj;‘-‘
AMNENHIMIA XAM TatOuKk >THm Mymkus, Yy amnemmn (4, A»
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reHNADHUHT TAKpOpNaHum CoHW ptgtr=! Tapauha nhonanawunaziM,
reHOTHIUIaPHUHT TAKPOPNAHMI COHJTApH 3ca KyHngaryaa GYnanu:
Hat 1) =p @+ ¥ 2pgt 2pre 2= (At Apr Ay) ' = A1 A v A A+ AsAst A
JArt A At Az4;. Bynnall x¥nxazHu kpajapatra KYTapHluHUHT aHanoTHK
yeym OuiaH Xap KaHYa annennap COHHra 3ra O¥nran resoTHniuapRHHT
MYBOZAHATAY TAKPOPNARULI COHNAPUHKM BHHKNALI YUYH ¢olinananca
Gynann. Kala KHMHIE KCPakkd ASIEnIapHHHD fapya TakpopraHH
cOHNapH WHFRHZMCK § ra TeHr OYmuwM JigawM. by WHapT reHoruiazp
TaKPOPIAHHII COHNApH HAHFHHRHCHTA XaM TErMian. Arapra daxar
yKKHTa annen 6¥nub yrap p+g yactoTallapuaaH Hoopat éynca, y xonaa
p’“i’:‘r’ ea OunobaphuH, p‘?+2pq+q‘?=@ﬂ- g)’=1; arapaa p, g Ba
gacToTamy yuTta anmnen OVnca, y xonga ptg+ r=1J, sa OunoGaphH,
(p+q+r)2= 1 ra Tenr G¥nagn.

Oxopuna 093 MKy annen yuyn Xapau-Bahubepr myso3anathnu
kypu0 ¥rrad 3AuK. DHAK yu reHotun ywyw Xapau-Baiinbepr myBo-
4aHaTAHH K¥puO unkamuz. Macanaw AKIU axonu nonmynsauHscHHRHT
fupwaa OK TaHxHNapHrHr MN  THIWMHAATH KOH rpynnajiapHHA
GeNrHnoBUK  YuTa [EHOTHNMM YuyH 0Oy KOHYHHHHC MYBO3AHRTIHK
yonaTaHa  K¥ypuG unmkammi. Axonunuur 787 wmydy:w M xoum
rpynnackra, 3039 Ttachk MN Kom rpymmacura, [303 TacH N KoH
rpyniacHra  KHpraH.  AUlennap  XaMAz reHOTHANapHUHRT  yupaw
qacToTANapHHH aunknaitmuz. Jactaad fapua HHAWBHATAPHHET YMYMHHA
COHUHH aHuKnaiimus: 1787 + 3039 + 1303 = 6129, Xapar-BaitaGepr
KoHyHUT2 6rOoaH M XOH Tpynnani 0JaMIapHHHT Y4pail qyacToTacH p

= MM = B8 2 020156, p°= 0,29156, p= p* = Jozo156= 0,5399; LV

6129

UINESTUTHYAT yYpalll HacroTacn p = IM = 0,5399; Bupu q = Y
ARNeTUKRUHT YYpallf YACTOTACHHM aHUKalMKH3. p+ g = [ = Me V=]
Popmynacura acocnanud ¢ = L wacrorachun Tomamusz g=/ -p= 1 -
= I -05399 = 0,4601; LY = 0,4601. Dunu Xapau-Bakubepr
KOHyHuwra acocnannS TypuS, HasapHit KYTHAFaH reHoTHmnap
i'_ac'i?“rgnapnﬂnur MYBO3AHAT/IH HKCGATHHI anHKTalimMuz: p’ + 2pg + g’
=LY 20MYy + VLY = (0,5399)7 + 2(0,5399 - 0,4601) + (0,4601)
ENE’;SS’_M + 04968 + 0,2116 = 02914 LMIM : 04968 MY - 02116
» OY K¥pcaTknysiap nOTYAMMEAA TEHOTHILIAPHUHT Ky3aTHAAAKTaN

HucOarnapura xyaa akunaneany (0,292 ; 0,496 : 0,212) k¥pamus.
epmM’:mennap TaKPOPIAHUITHHAAT ﬁonnapnuu HKKHHUM GHp yeyn

Tetom, r}:]a XaM apdKaam MyMkHH. LY amnenuewHr uactotacu LUL
M BURMBUANAp COHMHMHT HMKKH MapTa KynaiiTHpuarann =a

Pean
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MY remorunaw muamsuAnap CcoHMMMHr 8 HUFMHAMCHHM Oapya
UHIVBHANAD COHHHHMHT WKKH MapTa K?naiﬁmﬂnnraﬂ RurnaancHra
6ymuw opkank aHuKnadag. Lywaaf snawG, L™ annenuHudr yupamm
dactotacn [(1787 x 2) + 3039] : (2 x 6129) = 0,5395. Xynan my uyn
Gunat LY annendRUEr yypaw yacToTacH Xucobaanani Ba y 06,4605 rg
TEHr, ANneniap TakpOpiaHUil NapakdCHHHHI KOH TPYMMACHHHUHT yy
reHoTunu yuyH Xapau-BalinGepr Mmypo3aHaTh KyiHaarnya:

Opkaxnapna alxeinap A€nnapia annennap 4acToTacH
JacToTacH
0,5395 (LM 0,4605 (L:?
0,5395 (L) 0,291 (LMLM) 0,2484 (LMLM)
0,4605 (L) 0,2484 (LMLY) 0,2121 (LYLY

HOxopuna HKKH annen y4yH KelTHpuirad Xonxaraam Xapan-
BaiinGepr koHYHHHH Xxap Kauya auwiennap COHM  YUyH TYrpu
KeNMIITHPHHA  KYpeaTumRa XaM GolJaiani MyMKHHIWIH Kyiuza
KeNTHPUATaH. YHA2 y4Ta alieNra sra JIOKYC YYyH FeHOTHNRAPHHHI
MYBO3IHATIH TAKPOPNaHUI Napakach OepunTan.

OpKaK opraHusM | Yprouk OpraHusM FAMETANapUHHHT YacTOTACH
raMeTaNapHHUAT
YACTOTACH p(A) q (A,) r{A;
p(4A) P(AAL) palAAz) priAiAs)
q(A2) Pq(AA2) q*(AzA) qr{A:As)
£(As) | pr(A;As) qr(Az Az) PAsA;) |

Yy yura annenn¥ nonynsfuMafa p, q Ba r HHAT TakpoplaHHiL
COHNAPH Ba ynap HHFHEAHCH p+ g+ r=1 ra TeHr. 108-pacmaa (nncmana)
ABO THanmuza KOH Ipynnanapuuu GeNTHIORYH anieNTapHHHE GacTo-
TanapH (unan reHOTHMnap YacroTanapHRHHC YpTrachiard FeoMeTpHK
ANOKaZOPIHK TRCBUPAAHAH,

Xapan-BaiinGepr KOHYHHHHEN KYLTAMHITHUIH

By xouyHHH amanaa kynmiaw wMKOHWSTRapuzaH Supu cnqla'ru::i:
WYHH A}THWL MYMKMHKM, Yy aHpHM QJJIEINapPHHHC AOMHHAHTAH
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paTixacuna Oapy¥a TeHOTHINAp HWACHTHOHKALHANAHHMWA MYMKUH
G¥nmarad Xoafa TEH BAa TCHOTHMRAPHHHr AipHM  Takpopladum
COHNApHHU Xucobnab arnKnalra HMKOH Gepanu, Macanan, ogamnapaa
anLOMHH3IM XOIHCACH XKaMAaH-kKaM yuwpaliguran peueccue red OWnaH
GenrunaHani. Arapna HOPMan NUIMeRTNaHMWHMHE annenunn A neb,
anbOMKHK3M annennHn 3ca a aeb Genrunacak, yuna annOnROCNapHRHD
reHOTHIIN aa O¥nanu, HOpMan MUIMCHTIAHraH OJAMIAPHUKH 3¢a A4 Ba
Ag ©%napu. Aftaliank, xaftcn OGvp  ODaM30T  TONYAANKMACHIA
ansGAHOCHapHUHT Takpopranutt cornt 10000 tara Gurra kvmm TYrpu
kenamn. Xapan-Baiindepr xouynura MyBoQUX ag TOMOSHroTaNapHHHr

‘4ACTOTACH g‘, ra TeHr; 1IyHaai Kuauo, q2=ia-:ﬁ=0,000I GyHaan

g=Ja2=+00001=0,0] ra TeHr. p ANICTHHHHI YacTOTacH ptg=I
dopmynacura wysodpux p=7-g=1-001=0,99, p=099. Hopman
[ATMEHTIH OAaMi2p TEHOTHILTADHHHHI TAKPOPMAHUII COHH AA
TEHOTHRM YuyH p =(0,99=0,980] sa Ao resOTMNAMAAD YuYH
2pq=2(0,99 - 6,01)= 0,0198.

ABO THIMMBAATH KOH TPYONAnapn y4 aNAenfsy¥ JOKYCra MHCOR
Oymami. Adraitnuk, Omp Hewa mMoONynARMAIApAA TYpTTa KOoH rpynma-
FAPUMHUAT KyHHIary Takpophanniis CORN Ky3aTunanm:

A (I*1* Ba 1*1° renorunnap) = 0,45

B ( I°® a 1B° renorsnnap) = 0,13

AB(I*®  renothn) =0,06

o (% renomn) = 0,36
', I ga i annennapMANAr HAaCTOTANaPHHN MOC PABHILAR P, ¢ BA r
funan  Oenmunaiimus. Xapau-BaiinGepr KoHynura myBobuk, i
TeHOTHIIHHHHT TaKPOPNAHKLT COHH #* Ta TeHr, OyHaaH r=036=0,6 B pa
0 KoH rpynnanapi TakpoOpiIaHHIL COHMAPHHHET RUFHHAKCH (g+ P (11-
pacMra Kapaur). buHoGapus, (g+ r)’=0,13+0,36=0,49, Qyunan g+
=J049=0,7, r=00 >KaHIMruHA GMITaH Xonga B annenuuunr yupau
“acToTacHum aHuknaiimus: ¥ = 0,7 — 0,6 = 0,1. Huxost, &' annenuunnar
yupaw vactotacH p=1-fg-r)=1-0.7=0,3, p=0,3.

Nomynauns reHeTHKACHHWHr XOZMPIH 3aMOH  PHBOXKITAHHILN,
KaMuza uxkuTa HeTMKGOANM Enpawmmnap Gunax Goltmrharaw. Bup
ToMoMpan — Gy DXM (anekTpoH XMcobnalu MatgHMHanapu) Ja
ROMYNAUHOH — reHeTHK ¥apadHTapHH MoAennaturHpum. by #ynamum
MUKpOIBOMOUKS BA Typ MANIC GYTHIN XapaSHTapHHH TYPIR OMHIIAD

2P0 XapakaTHHHMT OKMOATIapMMM YprauMul Ba [POrHE3 KUAMLE
UMKOR Mz aparany. Bolllka TOMOHAAH NONMYNAUMOH RHHAMUIKAHH pean
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Tabuuii wapodTNapaa Yprasajurad 3KONOMMK TFEHETHKAHHHT PHBOX-
TAHHUIN.

DKONOrHK 'eHETHKaHHHT MYXHM TapkHOHIE KHCMH — Oy opraHmapm-
napHEHr ¥3ap0o Ba TalkM MYXHT OMuitapu OMnaH opacuiaru Yaapo
XapaKaTNapHHUAT MEHETHK MEXAaHM3MHHH Yprauuimaup. bynaall gapa.
WU Y3ap0 XApAaKAT yYyyH MYXHM G¥rad Typad OprasA3MIapHuN,
HacnWi  Y3rapyBYaHJIHK XAPaKTEepHHH akpatHG ORI  WMKOHUEY
Oepaju.

llly Ounan MaxCynioT Ba HWCTEBMONUM CHGATHAANH  03yKa
3atbkHpnapd Ounax ofnurar pasnwsaa COFNAHrad OpraHM3Mnapnay
ufopar Gy¥nrar 3/EMeHTap SKOMOMHK — reHeTHK MOXENNapHu ApaTulg
UMKOHHATH ApatHaaau. by QoKpaza reHeTHKA Y3 XapakaTlapHHW sHIy
Gnonoruk fywanuw — kuMEBMIT 3Kkonorus Ounaw GuphalTUpanu.
lllynaparAr xaMMmacu Ttabnarda cofup O¥naérrad peali skapa&umapra
AKMHIAWNWTA HMKOH Oepani,
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XVI 606. IBOTHOINHOH TEHETHKA

1. DBOMOURAMHKRT pean IKARIHIHHN ACGOTIOBYH
reHeTHk AAMHIAp

IMonynauHOH reHETHKAHWHC HOTYKNEDM 3NMEMEHTAP 3BOMOLHOH
xapalHnapan Tymywaiira épnam Oepage Ba Xo3upru JAMOH MHKpO-
3BOMIOUHA  TALNIHMOTHHHHL, SBHW KENryCcHOa SHCM KEHXa Typ Ba
TYpAapHAHT Nafizo 6¥mimnra onud KETaaUrad NONYNAUMANAPAA CONMP
6ynanurad reHOTHNMK KaiiTa {3rapHUIIap XakHWAarH TabIHMOTHHHC
tapxutura kupagy. LynwHr OnnaH BUpra reHeTHKRHUHr Gup OyTyH
OpraHuK AYRE TApPAKKMETHAArH KOHYHHATNAPHHH, AHHH MaKpO3BONIO-
UHAHW TAAKHK KHRWIIAA XaM axaMudTH KarTaanp.

TeHeTHkana iinrunarad xarra QAaKTHK Tanunnap pa yhnap acocupa
KHIHHCAH YMyMIaMrad xynocanap OulaH 3BOMOUMOH Ha3apMEHH
WAKITAHTHPYBYH-IBOMIOUHAHWHT pEATITUTHHHM HCOOTIOBYH, SROMOL1A-
HHHT X2paKaTna’THPYBYN Kyunapu Ba 3BOMOURIHIHT Kalicu H¥n Gunan
GOpraHNMrHHy OHAMHIAMTAPYBuK Y4Ta acocuit Oynumiapura Karra
XHcca Kyuiunan,

V'3 nanBaria SBOMOUNOH Ha3APHAHHHT RPHHUMTINAPH 2HT MYXHM
reHEeTHK TapkuO Ba KapaéHnapHHHT Kenud YHKHIOM Ba Kapop Tonu-
WK, yNapHUHE aitHAH KalicH Kyd4nap XucoOura Xakukarga Ky3aTu-
TAAMraH XyCycCraTIapra ara GynuwtapdHy TYIIYHHUTa HMKOH Gepaan.

MHKpoG, VouMIHK Ba XafiBOHMAapHWHr ©Gapya CHCTEMaTWK |
rYpyxXnapn joupacyja Ky3aruiaaufaH TamIKH KFpHHHIN Ba XaéT Tapau
Xap Xunm QYnran  opranndMitap TYSHIHWINADHHWHE  BA  acocui
$usnonornk, GHOKUMEBHH KapaBuNAPHHHHT OHp pexa acoCHzia amanra
OLIHIIHEA 10KOPHAA KeNTupHarad Xap OHp rypyx BakHITapHHRHC
y‘SJ'lapHHJ'.'lr TY3uNIMa RapaxanapyHUHE PEXKacHHH OolnaHrMy ﬁllp
aXN0xaaH oNnrad xeb Kapanraggaruda TYWYHHI MYMKHH G¥naan.

By dMkpHH TacAHKNORYH cORWINTHPME mopthonorHk, GHUIHONOTHE,
Guoknmennii TagxnKkoTnapaan Tamkapyn 6y Gopana matepuan reHeTHka
ToMoxuaan TYmnanuaaw, H.W.BapuoB Ba YHHHI XOJAWMIapH TOMO-
HHIaH YcuMAMKITapHHHT cucTeMafHK TYpyXNapHia upcuii y3rapyn-
HAHAHKHN Yprauimia ONraH HaTHRATIApH MyXUM axaMuAT kach yTamu.
TankukoTnapuuur natwxacuza H.H.Baeunos TOMOHWMIaH upcuit
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ysrapyBuaHnMkAa roMONOTHK Katopnap KOHYHM Kawld aThagu. By
KOHYHHHHT T¥inK tadcunoth XII So6na kentupwnrad. By xomyy
YCHMAMKITApHART TyPIH ORNANapraa Xam ¥3 Tacaurusi Tonau. Hpeui
§arapyBUaHIMKHUHT TTapanien KatopnapH XaHBOHNApAa, XyMnagaw,
KEMHPYBUHNAPHUHT Xap XHI TYPHAPHHUHT XKYH KOMUIAMANAPHHyuy
paHTaA XaM AHHKIaHAH.

XIX acpauur oxupn Ba XX acpHUMr GouUUIapHa PHBOXIIaNTak
uuTonoTUs  daun Gapya OPraHWIMNADEANT Xyxaipanapnaw Tysuy.
raHmMrH Ba Gapuyacnia TYSWIHIIHHEC acocaH OMp XWI 3KaHTHrumy
kypcargu. by 3¢a kenu® YHKRUIHKHAHT YMYMHRIRCH OPUHUWNREy
6Mp Xyxahpanu Qopmanapun xaMm xucofra omrad Xonaa 6apwa Tupuk
MABXYAOTNAPEMHT KAPHHACUITUIHHN TaCOMKIaWl HMKOHHHH Gepzu,
Kefinnyamik By xynoca Gumokumésuii tagkukornap &unaH mycrax-
KamnauaH, By TaxkukoTIapaa Hapua opraHuMiIap yuyH O4p katop sHr
MyXun MeTaGonmui *apaduapiuer Oup Xun skadnurd ueGortmawmm.
AMmo 1930 HUNNAPHUHT OXMpPHTA Kelx(, BUPYCTApPHUHI TaGuaTuHy
TAOKHK 3THW TyQailnid Kynra Keputharan mysadakuatiapra cos
Tawnanau. Cafabn, Gy TaaKukeTaIap BUpycnap XyXaitpanapaan
¥3napHBRHr cTPYKTYpaBuil Ty3MAHUIIApd Ba ¥3napHuH Kalita xockn
KUAMW yeynnapu Gunan KeckuH dapknatniin KypcaTranve 6nny.
ILyHsHr yuyH Kyn xyxXafipand Ba 6Mp XyXaipany opraHusMmapra o
Oynran Kenu® UNKHIUHHAT YMYMUNNMHTHHRA BUpyclnapra wucbarau
K¥nnanr mymxun 6¥aMalt xorau,

Monexynap renernka Oy kapama-KapiUMAHKHM TYIHK Gaprapad
SEOM. Y Xywalipasuft tyzunmwra ara QYnram oprasuIMnap xamMia
BUpyclapra yMyMmuii 6¥nraH THPHKMMKHHHI 3HI MYXUM TOMORNApHEH
annknab Gepau. Oprawuk Aydézarn Gapda THUpHK MaBXyZoTnapia
upcuii axGopoT HykNeHH KHCI0Tanap MOREKyRanapHHHHEI CTPYKTY-
pacHra ésunrad 6ynap skaH. I'eHerTnk kon &pramuga 6y axOopoTHUHT
OKCUANAp EpAaMBAa OpranuiM Oenarunapura afinaHTMpHAKINY YUUBCP-
call 3KaHNHMIH HeOOTHaH M.

By kawMETAapTa acocNaHlaH MONeKYNAp GHONOrHAHUED GOwKA
TAAKHKOTIAPpK YIAPHH DUBOKIAHTUPUE BHPYCAAPAAH TOPTHO dyKapHoT-
Napraya Mypaxkkat MONeKyNRp MeXaHWIMNAp CTPYKTYpacH Ba ynapid
KeYanHTaH MapalHnap XapakTepuiiihar OWp Xun 3Kanaury kypeathl
Sepunan.

By dhyHmaMeHTalT MONeKYNAP-TeHeTHK PeskaHUAT GHIHK, KHMEBHI,
GHONOTMK XYCYCHATNAPHHIHT TaXNHIM HAMa Y4YH Oy pekauil XalTHHHED
GupnRamun  OpMANAPUHMHT XellMHMH Gapua aenoznapuaa Aedpi
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rapHIICH3 caknauuG KOMHHTaHmUrHHUET cababmHM TYIIYHHLUTA
gpnam Oepand. By XonaTHu aMepuka remersru I.Crent Kyftumarnva
pzoxiaiinn: «Kox X aZpanuHHHE tapknbu TacoaudaH xemud YUKKEH
XONOA XO3MPrH BaKTAa AWAETran Gapua THPHK OPTraBMIMIap yMymMHi
AKAOAMHEHD XykaHpacuaa KOMoumapHMHI TYAHK aXaMuatTR ndoga-
naHran Oynuwmr kepak, wy caGaGnn KOROHHHHr KelMHIMH Yarapuiu-
RapRHHHT  COOHD OYnALI  MYMKUH 3Mac IA. UyHKH KOAOHHUHI
aXaMHUATHHH  a/IMAWITHPYBYH  Xap Kaupali MyTauus OpraHH3IMHH
XANOKATra MaxKyM 3TraH 55?HYp sad. byumait ¥YsrapraH konownap
JanapUHUHT OKCHANAPHHH Oy3knran xonga, SLHU HOAKTHR (WaKNza
cunre3 xunran 6ymyp aawy. IUynnatt kunub reHetvka 3BOMOUMAHHHT
pean SKaHNHTHHA HcBoTmauaa Xan KWIYBYH XHCCACHHM Kan. AMMO
SBONMOUMOH HasapHA OHNAH FeHeTWKAHWHI XAMKOPAHTH BYKYHTA
KenTyHI'a Kapap Orp Kanua TYCHKnapru enrud yruira TYFpW Kenau.

2. DROMONHOH FEHETH KAHHHT AKATAHAIIH

Tenuan HHCAH3 onHMH Yapns Jlapsun opranuk onaM TapHxwit
TapaKKUETHHUHT YMyMHUi KOHYRusTnapi Ba YHH XapakaTaHTHpYBYH
Ky4YnapHHH YpraHyBUW 3BONMIOHOH TALAHMOTHHHT aCOCHHCUIUD.
BHONOrHK 3BOMOUNA KaHTapHIMac >xapadH OYIraH XOMIa, ManayMm
Rapaxaga TUPHK TaGHAaTHHHIT HyHanTHpwirad TapHXuil TapaKKHETH
6¥nul, v monynaunanap reHeTHK TapxuGUHUHT Y3rapHiid, MOCraHuLI-
NMAPHHHT WaKNNaHHIWH, TYPRaAPHYHT naitao OVAHIEY Ba YIAPHHHT X"
CAXHACHIAH TYyWMUUIapu, OUP Gyryw xonmars GuoreoieHosnap
Suochepaunnr Kaifra TY3WTMUNapruuyr 103 Geprmaapy GHIad o1
amanra owaan. Oprannsmnap Genrn pa XoccanapMHKHHT 3BOAIOLY
Yaraputtnapn Gupunyn HaB0aTAA renOTHNAAPHHHT YIrapuLinapy 61
Soruknuru Tydalinu nonynsuusnappa coaup GynazuraH aco
FEHETHK  kapa€HMapHH  TYWYHHID XOIMPrH 3aMOH  SBOMIOLI
Ha3apusacH ydym xXyaa MyXuMRup. emernxa coXacHza aprauwi
OTYKIap wpcuit YarapysuaunMkky knaccuHKALMINALI Ba YHUET
acocuit  popmanapiHH  YpraHWm Xamaa YRAPHHAT  3BOJIOM
XApa€HHUHT Gopulmzary PONuuM  anuKIay WMKOHHHW Oepa
eonounsaa ¥IrapyBYaHIIHKHHHT Typry XofmaTAa HAMOEH GYNHILI
Ypranum SBOMOUHAHHHE  FeHetuk  acociap  Xaxkhnaard  Tacap-
SYPnapuugr waknananvura onat Kenagu.
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H.JapevH Oprasvk OnaM  3JBOJIOLHA-
cHHHHT acocuit omninnapu {daxroprapu) -
WpcHil ¥3rapyeqaHnuk, Tabuwi TauMaHhw
B2 MPCHMAT JKAHAWTHHW KYPCaTrad 3qm.
Hpcuit  Y3rapyaqaHIHKHHHT  3BOMIOIMA
OMHIH JKaHarrHHH ucboTnawaa pyc Go-
taHUTH C.U.KopKHHCKHUHHAT XH3MATIa-
pu xarra O¥nan. Kopkwuwcknii Poccys-
Huar Eepona kHeMu pa Crdupra yiomru-
PUITAH KATOp 3KCNEAUUHANAPAa KaTHa-
wWHE YCHMAKK TYPRAapWHUHT Y3rapyBYan-

Yapnz Japexu JHTH XaKWZa KaTTa MabllyMOT TVmnamu,

(1809-1882) AltHuKca, y Magzauuii (opManapHUHr

Y3rapyBYaHAKrHHA ¥prasulira anoxsia
seTHOOp Gepuf, ynap keckuw ¥Yirapuwnsap Tydafinu kenud unkkan
Deran Xynocara kenran 3a#. byHaall xonatnap JlapevHra XaM Mabaym
3a4, aMMo ¥ OyHra yAuanuk 3eTHOop GepMarad 3gd. Hapsum tomo-
HHJaH TACRHPJAHTaH cakpawl #i§nu Oupan S¥naguran ¥y3rapyBuannuk
dakTaapura x¥ummMya Kunrad xonga KopxuMckuii #3 Ky3aTHIIEPH Ba
agabuéTaaH MIUconap KeTupagH.

Yuuur duxkprua, KecKWH 4eTra HuxMinap  YeuMRUKNapHHH
KarTa-KHUMKIUIHA4, GaprmapHWHT WAknu Ba padry, afHHKCa, TYNna
PHHHAD paHrMga k¥ynpok KysatHnaav. KopkHuckuit ¥3rapyBYaHHKK:
XOC KyWHJIAre MyXHM XyCYCHATNApHH k¥pcarud HepuH: YarapyBuaHiHI
FCUMMUKHMHT  xuAMa-xun  Genrwnapura Terrwnn GYnasgu: ynal
Tacoauban (fiyHanTHpunMarad Xonza) naino 6ynanu; GearsnapHun
Gapua ¥arapuiwnapn KaTbHIE mpcuinanany; yNap KeckHH Wdonanaxral
Cakpall XapakrtepHra sra Gynagu; wupcuit Yarapypuasnuk Qoigami
3apapiy Ba Heltpan OYNHLIN MYMKHH.

Kopxunceknilt 6unan Oup Bakrna ronnanansannk Xyro Me dpu
XaM ¥3rapyByaHIHMKHHHC IOKOPHAA Kalll 3THNraH XycycHSTIapHHI
Ky3atraH 3n4. Y aenoagapuuHr Xap Gump Oyrunuga 0,5 dousrad
HOpMan THINApIaH OVANapHHWHC SanadwjnHrH, OapriapHHHNE LK
Ba paHTH OViinua KecKHH Y3Tapran WHAMBHIIapH Ky3aTraH 31U
Bynmait wermamumnapun X, Je @puz myraumsnap ge6  arTaad
MyTtaumanap kareull aBnognan-asnogra SepHnud copanu. Keiunyarm!
KopxnHekutt Ba X. Jle (pu3 ToMCHHAAH O4HIraH MYT3UHO!
YIrapyBUaHIAMKHIHT Y3Ura XOC XYCYCHKTAapu Kynruna GOTaHHKA B
300n0TUR  OOBEKTNApKAR XaM TACAHKNAHIH. Xap UKKH ONHMHRH]
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ANAPH TAORHA TaRMaHWIl HAIADHACH YYYH TEHETHK 2aMuH APATHO
SepaH. Pnrunran paxruk Aankanap acocuaa upcuft JarapyrRuaHing
9BOMOUARHWHT  acocHil OMHNIapuzaw Oupn  DKaAHMMTH  XakuJary
HUKPTIAP HATAPR Cypunan, Jlexun uywra wKapawalt, napaususn Susau
gomka HyHamMinnap ¥ypracuaarm MyHocalaTnap keckMH TyC Ona
GouIaAM, HaTHxaga XX acpHWHI OHpHHYHN uYoparnna 3BONOUHOYN
Ha3apMAAA TAHTNIHK (KPU3HC) naitpo O¥nav. BY TaHraMKHuHr acocuj
caGadw  HpcHit omunmapHeAr (reHmApHUAT] MOMAUA  3appadanHy
rabpar XaMza MYTauHOH ¥3rapyeBHAHAMKHHHT aHWKMaHHWW OHRay
GOFIIHK HKKH SAHCHAHKIZAH TEHETHKNAp TOMOHHIaH HOTVFPH YMYM.
faWirad Xynocanap yukapunumu 6§ngu. ’

[eHETHKAHMHT PUBONITAHMIONTA XWeca KYIUTZH OARMIApAaH -
X. He ©puz, ¥Y.Esrcon, B.Worancer y3napu sparran AHTHIMKNApHURE
JROMOINOH  HAZADURHHHT KEHHHrR TapakkHETH Y4yYH KaHYaJIHg
axaMAATIH  3KANRUrWHY TYFpu Oaxonalt onmarawnuknapn Gynau.
AXCHHYA, YNap ¥anapu onrad RANHINAPHY SAPBHHW3MTA KAPAMA-KaPMy
kyiannap. by ra Sowka onumnap (JIx.Jlorcn, J1.Keno) duxpnapunannr
ACOCCH3 DKAHNUITHK Mamxyp Yocumnuxnap duzuonord K. A Tumupazeg
YSHHUHT TRHKHAWK MaKonanapHaa MEHAEMH3M AaPBPUHHIMIA Kaplllitnidyg
KrunMalin, aKcHHYa YHW MycTaxkaMnanau aeran ¢wkpnapHi OHAONp-
rag 2AH. Tenernka TapWXWHWHT KeRiBHCH #H¥sannmm Tummpazey
QHKPIApHHUHT  TYFPH SKAHINCHHH HCGOTNAgH Ba XO3MPrH KyHIa
FeHETHKRHUHT KATOp KHCMMADH 3BONMOLKOH TabANMOTHHHI TapkHGLij
KHCMHr2 KHpaau,

TaHrnmkaan auKMWHHHT  GHpRAH-GUp #AYIH  —  reHeTHKaHy
AapBHHU3IMIa KapaMa-KapllH K¥AHWAEK XaToOHH XamMja upcHidl ¥3rapye-
MAHNHKHH Oprauyg of1aM 3BORKMHACHHHUHT acocHit oMuaapHiaH OHpy
OAPATHRA Tak ONmmaan nGoOpaT san.

TaHIMUK AHTA ONMHTAH JANMIIAPAZH HC MYXAM YMyMIIAIUIZk
Xynocajap wMKapunryHra Kazap fasoM oTau. Hamnkaaa ssomounon
HAAPHAHURT HapBUHK3M OWITAH TEHETHKA, 3KOIOTHAHM Oup-Gnpura
RKHHIAn TMpuIE fiyaura wexud OnMWN Y4YH MMxOH ApaTunau. By
RKMRIAWAL  3BoIOuuOH HazapusHK AHAZA WKOPHPDK TIOFOHary
KyrapuG Gepn®, sHANNMKAA YHU 3BOMOUMAHHHT CHATETHK HA3apHACH
Ael atanmwmra ogu6 keagn. Onub Gopunran Tanxukornap HMapeuy
TaBINMOTUHIHT ¢daxTHK Jjanunnap acocuga UcGOTIAHraH MAMHE
Hasapus napakacira KPTAPUITHLIMIA HMKOH Oepad.
3pum);::x AcpHMnr 30-unnapHra Kagap reHeTHKaHMAT pHBONJIAHUIONAY,

AFAH UKKH MyXMM HATHKaHH KYpcatmG Jruw  YpuHANIHD,
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BHpuHY®AaH, WPCHHIAHWIL KORYHMapuuM ¥pranum upcuitianng
JIACKPETAHIY  HRJADUMACHHMHI MaBXYIJIHTHHK TYIMK TacOMKIazn
UkxiHHYMzaH, MYTALHOR Y3rapyBYaniHKKa OMX Jannmiap JlapeaH e
HoauWK Upcui YIrapyBuaHnuknap tabuuit TaHRaHWW y4yyd MAaTepuap
Gepanuran ManGa gerad GaKTIapHHH TaCAUKIAAM.

MeHgenHHHT UpCHATAHULT KORYHIapu, MOpraHHUWHI XpoMocom;
HA3aPUACH JBOAIOUMOH TabNMMOT OMNaH TYFpHRaH-TYrpr GofnaHray
3Mac 30H. V1TaH acpEEHT 20-finnnapHHHAT WKKHHYH SPMHAJIaH Gownad
TeHETHKAHWHT JApBMHU3M Ounad HTTHGOKM WakniaHa GolWRany.
Hatuxaga OHMOROTHAHHHI HHMH TapMOFH JBOJWUMOH TeReTHKy
BYKYNra Kendd. YHUHT BasudacH NOMYAAUUANAP TeHeTHK Tapxus.
JapHAary ¥arapHul skapaduaapuip YpraHum 3au.

DBOAHUHOH TEHETHKaNHHP IpaTHAMIDBra pyc onuMi C.C.YeTre-
DPHKOB KaTTa XHcca K¥uaH. Y Oupduunnapiad Gynnd reHeTHKaHWur
JapsiHu3M GUNaH AKHHIALWKIDKR cOBEKTHE 3apypuar ned xucobnamy,
«HapBUHUIM TEHETURKA TUMCONUAA KYAPaTHd UTTHOOKUIEA 3ra O¥Raw,-
Ael &ran 341 Y. I'eHeTHK TaXJAUMHUHI AHPH METOAIApHHH KYIutaray
Yetrepukor TaOuiit TONYNAUMANAPHHHT FEHETHK TapkuOM XaKuiaru
TREAMMOTITA AacoC COIMOH, T-lemepuxoa ¥z TANKHKOTIApH Aacocuga
KyHHIard xynocanapra Kenja:

+ Tabuuli 103 GepafwraH MYTalHOH apaéH monyasi{uanap
reHohoOHTHHM JOMMO SHTY Martepuan Ounan Goiinta Gopub, ynn aHaza
TYpan-TyMaH (reTeporeH) 6¥miwra onul kenaau, Oynpal MyTaHTAap
TIORYTALHA apeamna HOTEKHC TaKCHMITAHAIH;

® MyTalWANAPHUHT KaTTarvHa KHCMH peleccHB Xonaraa O¥nagu.
Sumpul pelecCHB MyTauusnap peUecCHB AMIESINAPHHHT roMQe3HToTa
XOmHra Kenuin TydpalnuriHa 13ara HMKanHu, nonynsuxsnap reHopoH-
AV KWWK PEUSCCHE MyTaunanap Gunan tHiinnras Oynaan;

o TanHnaw Tydalinun kuumk Tacogmdmii aganTup AyHANTHPHI-
MaraH MYTAUAAAap IBONOUHOH XapadHHW KOHYHMI apanTHB MHyHa-
nHAa COPHIIKIHTa OTHO Kenaau.

Yetsepukoe xynocacy keitnnuanux H.JTOySnunnn, H.J.PomMalos
HINApUaa  TACAMKNZHAH. JBOMIOUHOH  FeHeTWKaHd — ApATHULAZ
A.C . Cepebporcknit, H. . BasunoBirapHHHT XH3MATIapH KaTTa OYRAH.

Unrnus onumnapu P.Pumep, k. XonmeHu, amepukayk ONHM
C.Paiitnap monyasuusiap NeHETHK TAPKMOWHWHI Y3rapriydHH Mare:
MaTHK acocaa YpraHHW Ty(Qaliy IBOMOLKAHHHT MAaTEMaTHK Hasaphi
CHHH ApaTHNIap,
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JlapBURU3MENHT 2KONOTHA GHNIAH MTTHGOKW diaw ydyH Kypamd
(typ widIa Ba Typflapapo} TOMOHMOaH Somxapunu® Typumagurad
[ONMY/NSLUMANAD COHRHUHI ¥3rapu6 TYPHLINHH TaJKHK KAJIWIITR acoc’
manraf. Aalml yuyH KypaiiHd TaxpuOana ypranniura A.A.Camernss
B.E.TTucapes, H.H.Kynemos, B.H.Cyxaués, I®.'ayze Ba Gowka
ONAMAAPHHHT KFHIran Xuccanapn Karra 6ynan.

llynpalt kunud, 3BONMOUHOH reHeTHKAa TOMOHMARAH Vpranuna’
aurad TIOTIYNAOMANAp apeanwpga pyi OGepaonraH MHWKpoO3IBOMOLHS
XOAHCANAPH MAKPOIBONIOUMOH KalTa TYSHIHIINAPHHHT aCOCUAA ETATM.

o«
3. [Moarnnonaxa Ba XPOMOCOMa KAATA TYIHAHIMIAPHARHT
IBOSIIOUHON AXAMHATH

Spomollda YUyH WpcHil Martepran OepyBuH MyTauuanap BOIO-
UMSHHHC 2TeMeHTap Martepuanu xpcobnanann. MyTtauwsnapHdHr TeHs
xpoMocoMa Ba rewom Tunnapn ounau XIl pa X! 6oGnrapaa Garadend
tanuinG VTran 3amk. By epaa kaltm THAran MyTauMs THANApHHKHET
alfpHM XycCyYCHAT/IAPA YCTHOA TYXTanub Yramus.

Iuronorik  TaAKHKOTIAp MNONUNACHAMAHRHI YcHMIUKIapAa,
afiHNKCa, EMUK YPYFIW YCaMnuknapoa Typ xocun OYanin skapaéunad
MYXHM poNb YAHAraHIHrHHH K¥pcatad. Bynw acocull rannong congary
XpoMOCOMa TYNMIAMHHHHI MabiyM MapTa TakpopliaHHitd Guna
dapKnaHyBYH TONRINOHT KRTOPAap XOCHT KMAYBHM TypliapRaH Tatukal
TONraH KYNFMHA TYPKYMNApAa KYpuill MYMKHH, AkcapHaT mazaHuit
YeuMmHknap, MeBanH JapaxTHapHHHT Hasmapu nonunnoug OYmagw:
Ananrow ypyriu YCHMIMKNAPAA MOAUTUIOHAMA KaM yupafian. Xaif
DURNAP OpacHAa XaM MOJHIUIOHA Typnap Xyla xaM ydpabiu-
Nonunnonn Typnap akar mnapreHoreseTMx ycynna kynmaszurad
XalBonnapia Tonuarad. XaiBoHoap OpaCHAA MONMHIVIORRHAAHMEC Kam
Tapkanumura acocuit cabad maiino Oynanvray nomumrony Myraqusnap
MUHCHH aHUKJALIMHAT XpOMOCOMA MEXZHHSMUHMHT Gy3unuumra onut
Kemuumuruaup. Tlonunnouws MyTauusnap FUTIONA OpraHU3MAaprd
HHCOaTaH yeTyH TypyBuM KaHRAWOWMp XYCYCHATHapra sra Gyarad
TAKIMPIArMHA ANrY TYP XWIH EKM Typ Mallito Gynwwmra oau6 Kenaau.

ONHnouanap aunnomanapra HAcGaTaH mWMMONWH SPUM IRPHUHT
:;“MOH Ba SanaH TOFMAPHHMHE KATTHK COBYK MK/IMMIN IMAPOUTIaPHT#
WHpOK mocnaurran Gynann. Macanas, ApKTHKana Tapkanran Gapud
YR Yeumnnk TypnapaHusr 70 oninan oprurn, Momupaa-86 gous,
1T0WRa-65 ouzn monknNOHANAPIHD.
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TaGuuii  TaHfaeMIl  TyGalnu NORMIVIONA  MYTAURSNApyuy;
caknaHut MYCTAXKAMAaHUG KONHIONra UONHMJIOWANAPAA nevay Ba
Ooilika 3apapiy PeLIecCHB TeH MYTAUMAMAPUHHKT TOMOZUTOTA Xonatry
KenHi HMKOHUATIAPA JHIINOVIIapia HHCOaTaR KAMIATY MYXuM Ypun
TyTagud. by Xonar ¥3-¥3uaad YaHrRaHYBYA YCRMAMKIAD yyyn wyna
MYXHM, YYHKH ynapAaa pEI.lECCIIB MYTaUuMATapHHHTI FOMerOTa_
RAHHUINAPH TE3POK aManra owan. AWK TyprapHWHT nafino Gynuyny na
_ANNOTIONHNIONAASHUAT ponn, alinpkca karra. Mabaymku, TYpnapapo
- pyparali YcHMIMKnap Respit nykrrcus Gynmaau. Arapaa Gyupai
AyparaiiTapHHAT XPOMOCOMAaNapn Maprara OpTTHPHICA, YNApaa Meijioa
- HOpMaln Xoira Kelaju, ynapja XpoMOCOMANapHHHF XyQTIMIH T n,-
Hagn Ba Meifol HoOpMan XonAZa KeyHO, KHHCHIA Kynafiug asjion
KofaaupuLl KoDunHaTy naigo 6¥nagu.

Typnapapo ZAyparaiinapaa XpoMmocoManap COHWHH  Maprarz
opTTHpHI UYnp Ounad ynapaa xocus OepulilmK KoCUANSTUNY Tigiaw
mymknamviurs [ Kapnedenko 6upanayn 6¥nnb nebornaran,

Cyann  JcHMNHKMAPHUHE  ANIONOAMIIOMA  TYpJIapHla Yo,
PHBOXRAHAL, K¥TAHULI Ba DKONOrHAHMHI HOKyMaH — Ky4nH Y3rapran

WAPOUTUATA TE3 MOCTALIALE XYCYCUATNAPY AXWH PUBOXNAHIEY G¥hany.
BYHHHr reHOTHNMK cababu, ynapza OTa-OHa TYPRapuHHHT renpapu
KaMiaHrad Oynuite Ba  gyparaixaTi  ymdy KaMAaHTaH  reupap
COHHHHHT MKKH XHcca Kynaraunury caGaGnu ynap reHIapHUHr copn
Ba (QynkumMach OYAnwa Oofi reHeTHk axBoporra Ira  GYymm-
auxnapuzaaup. Wynunr yayd ynapaa Tabunit Ba CyHuMii WapouTgarn
IBONMOUMOH Kapadunapi caMapanu O¥naau.

AHEYIIONAMATAPHAHT IBOMOUAOH aXaMAATH ZeAplH Ce3napcus
Aapakazs Oynnbé neran rancup KYpoaTHIE EKW XBETHAKAuKHA
nacaATUpHO 10GOpHW XYCycHATIapura sra, opraiusM deHotunu sca
KECKHH Y3rapuura yypaiau.

XpoMOCOMaJIapHHHT KaiiTa TY3HIHWINAPH GWIaH GOFMME, MyTauna
THIIMHEAT HYMAa RYNAHKAUMAHHHE 3BOMIOLHAZATH pOld aHYa I0KopH.
ADTuAad, AYNIHKAUMS OPraHH3IMNAp 3BOMOLHOH TAPAKKHETHHuHT
AYHANHIUAAE TeHIAP COHMHUHT OPTHWIH B2 XHAMA-XHITHTHHY TahmuH
3Tral acocHil yoyn Oyaran O¥nuumtu xepak. Jynaukauus Harwxacuasd
KalTapunHil XycycHsTHra sra 6Yaran rednap Vamapuza pyxKyxra
KeAraH MyTauuanap Ty¢ainu acta-ceknH y3rapuiunapra y4pag 6opraH
capi Gup-OupHra Yxwawnurd kaMas OOprad Ba HaTHKaZa xap Xl
HOamNeNn reHiapra atmaHnG oprauusM GenrHRApHHWHT HAMOEH Ofmd-
LIHTA TYPRH4A TaRCUp KypcaTaanran Gynrannap.
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ETHIUMOBYHIMK Ba Jeneluanap HynaHkagwAra HHcOaTan opra-
wAzM (EHOTHITHHY KYMNHPOK Y3rapHmura okl xenaawnap, aMMo ynap
rOMO31roTa XONaTra KenraHJapuia akCcapHsT Xucmiapu neran 6ynand,

ca6abnn 3BONIOUHANAA YIRPHHHT POl XY KaM.

Hupepcus Ba TpaHCIIOKauMANap MyTAHTNEDHH MYTaHT GynmMarad
dopmanaphas K¥nalulg KuxaTaaH anoxHaanad ynapHuHr 2BOJKLHOH
MBEPrEHLHACHTA cababun  Oynasunap. Tpaucnokauds tabuaraa
pucataH keHr Tapxanrad. Hyxar, 6anrmaesona Ba Gowika feummux-
napHHHT TPAHCIOKAURS OVAHYA rOMO3HIOTATH GOopMATIADH MALTYM.

Kyn xonnapaa TpaHCIoKaund AKHH Typrapla*® XpoMocoManap
coHnaard ¢apknapuuur cababumcn O¥nran. bBawn3sar TpaHcroxauus
NETANNAPHHHT MYBO3ZAQHATHAUITAH THINMIAPHHUAT Kemmd YnxpilHra
onu6G xenagu. Bywpali twzumpapaa kyn rewnap O¥fiMua rerepozu-
FOTATHINK YWRa0 TYPHNAAM, HATHXKaAR 3apapad pelecCHB MYTAlUUA-
RAPHUHI HAMOEH 6¥nuwnunurura #yn xyfiunMaian, Oy sca xadryam-
THKHH OWHPAIH.

Hupepcuanap xaM TaGnatiga Ttes-ted yupaG Typand. Bup xarop
YCUMANK Ba XaHBOH (N0J14, Namma, YHBHH) NONYNAHANApHIA HHEEP-
CHA AXIUM YpraHuirad. By xamapoTnapHHHr tabuuil vlonynauusnapH
kynraG wueEBepcurnap OHNAH TY#uuraw, adpum HuBepcnanap Oup
TYPHHHT ©apya MONyRAUMAnapuia yupaca, adpuM/Iapd Wy TYPHHHT
alipym nomyNAuUUMAAApHRAArHHa KysaTtinanu. Jlposoduna mammanapuiaa
HHBEPCHAra yuparan xpoMocoma GyitHua reveposuroranmx OabiaH
HHIUBHIHHHT XaETHAHITHTHHR oWHpaxd. MHBEpCHATa yuparan Xpomo-
COMaHMHT KHCMHAA olfmalwWrad reHaap KpPocCHHIOBEp TOMOHHIZH
Oysunmaran xonma OyTyn Oup 610K wWakmuaa aBnoggaH-aBloara
Oepunaan. Arapaa Oy Gnokaa amantup Kuitmarra sra OGynrad remnap
Gop Gynca, Taunaw OyHAad MHBEPCMIHM Ccaknal KOIHWIa Xapakar
KHhaau.

UWlynzait kanub, Gald STHIrAHIap aCOCHZA XPOMOCOMANap Kaiita
T)’Bﬁﬂumnapnnm{r IBONKOIHA YYYH MaLIYM Xapakala aXaMHATIH
KAHNUIUHU, MaBIyM MUKAOPAA Upcuil MaTepuannap Gepa OMUITAIHHY
KaRn >tim Ypuran XucoGnaHann,

4. TeH MYTAUHSIIPHHHRS 3B0TI0IHOH AXAMHITH

Oprasusmpap SBOMIOUMOH Kalita Ty3MRMUINADUHEHE acocHia
xa AHPAH JHr kYn cOMAarH, XHAMa-XHI Ba MyXHM MpcHit Y3rapysuam-
KNapusur naitpo 6YnuM rem MyTaumsnapr Tydattnuaup. By
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KHUXATAaH KahcH red MYTALUMANAPUHHHT AXAMMWATH XaTTa IKaHIIHCH
yCTHAA TYXTATHG FTMOKHUMHA.

» Tabuuii Taunauum TYpHU Oup XomarZaH Ooumka Gmp XOnatra
YarapTupnuLa HabaAKAT FHCHAAH a0 6¥ran MyTaursnapaat, Gamu
NONYNKUAAAA KATOP aBACGANAP AasoMBIA HUFUAraH MytayufAiiaphian,
SBHM TYp HuHArh ypcHii ¥3rapyBYaHMHKHUHT «cadapbapriak Pe3EpRi
AaH Xam ¢ofigananagn, Tabuudt nomynAumsnap reHeTWkacn OFfinua
YTKRIMATAH TAOKUKOTAAP YNAPHMHC TETEPOIUrOTANApH KatTd COHxa
SUMPHH XONJArH peleccdB TeH MyTauHAnapH OGunan TYAUHraHIATRHY
k¥pcaragd. By xonar mynaan Ranonat Gepanuxn, SyHnalt myralManap
XaM JBONIOUHAZA KaTTa pontk YHHalnn, alfnay wy MyTaudsanap TYPHHIHT
yarapwura Moifiunnurian  TabMuuiad Tabuuil  Tannanmil  Yuyn
K¥nMYa MaTephan Gepanu.

PereccuB myTaunsnapaaH ¢apkai Y1apox AOMHHAHT Ba TYIHKCH3
AOMHHAHT MyTauusnap Y3napuHWwer nalino 6Ynmumapu OHNanok
dexoTUna Hamodn CYnwb Ba Tabunit TaRNANMIHWHT TabCcpH OCTHIA
6ynanunap. Bopau-to Gysaait MyTauud OpPraHusM yUYH sapapnit 0¥nca,
Y Te3na IMUMMHAUMsTa yupalad. Arappa dodzanum mytagud O¥nca,
TaHnauuw yH® OyTyH NONYAAUHA JoWpacHla TapKanmHuoWra Xapakar
KdManu. byHra Mucon TapukacHza MHAYCTPUAT MENaHu3M X0 HCACHHH
kypeatut yramma. XIX—XX acprapza EBponaHHI caHoaTH PHBOX-
NaHraH TyMahlapuaa KyNryHa KananakNapHUHT paHraapH KCPaMTHD
PaBTI&THTE ZMHKTaHTau. XosHpra rakTXa Esponaja TaHrauakaHoTIH
70 ra SKHH Kamnanaknap TYDHHUHC paHTd Yarapran. Bynnur czfabw ea
MEXaHM3MH KaluH ogumdnck (Biston betularia) xanamarupd AXI0H
Yorauuarad, By kanamaknap KyHIy3 KyHe walium papaXTHHHHT
AYCINOTUOA XAPaKaTCHs NapaxT (poHura Moc Kenran xonga Yrypaaunap
(wnoBa ~ 109-pacM). AHIIMSHHMHT CAROAT Waxapnapk JacTiad maiao
G¥ynagrran malita waxapnapiaru Gorfapaa Ycaérran kafiuy JapaxTi-
HHHT OKWII PAaKTOard MYCTHOKIAPHAR OKUII paHrmarH xapanakiap
yupap »as. Keliunvannk 3aBop sa daGpuwkanap kynaiiraw, YTapAass
YHKAZMIAH KOPA-KYPYM 44T 2apDayanapu AapaxT nycraokNapHra
yrupa Gowmaay. 1848 #unma MauuecTep aTpodnapuna kOPaMTHP
paHC/lary Kananaknap Kailfl 3THAAH. By paHr pomunant Genrd OFAM
WMra KapaMal, KOPaMTHp PaHrZard Kananagmap Tesja Kyunap
TOMOHMZAH KAPHG 10GOPHNAp 3AK. AcTa-cekwd Kaltmn nycTnok
NapHHHHT Kopa Kypymnap OwiaH aramnanaumm Tydaiinw ynap XaM
KOPaMTHp paHITa Khpa Homnaaunap, DHIRTHKIA WArapn oHpa-coni
yupaiiran Kopa MeNaMHCTHK paHTAArH Kanafaknap WHTEHCH®
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panml.ma kynas ©ownad, okuir PaHTIH dopManapHi CUKHD YKKapa
gownaaunap. Onub Gopunran xy3aTHLIZP XawapoTXyYp KyWUTApHHHT
caHOAT MapkainapunaH  y30KpoK  Kolinapaaz  acocaH  KopaMTHp
KanaJaklapHy, Waxaprapaa 3ca ¢KUI PaHTAard KananaknapHu TYTHO
efAUIAPHEH K¥pcaTagn.

Hoxopuza Baén >TRAFAHAapra 2coChanud WyHH alTHIE MyMKUHER,
red MYTALMANAPH 3BOMOLKAA KATTA axaMuATra 3ra 6ynub yHra acocnii
ypchi  Y3rapyByaHIMK MarepHaliHu eTkaznd OepaguraH  MaHDA
xucobnaHamH.

5, TaOuni TAHIAHHWHHHT redOTHATA TABCHP YTHUIWIAKINAPH

Y. JlapBHH JBOMIOUMON HA3aPHACHHUHI aCOCHHH YHHHr tadunit
TaHNZHUII XAKHAATH TALNTHMOTH TALIKHA 3Tagd. Ta0uu#l TaHnaHRUIHA
XaMm Kapady, XaM HaT#xka feG XucoGnaw xepak. DBOMOLKHOR HAzaphs
yuyH Tabuuil Tarnanum Oupiiyn HaBGaTAa KapatH — SBOMIOUMAHMHT
Sout cabatuncy xucobnanagu. Tadwnli Tannakvm — OPraHM3MNAPHHUAT
fuwad KONHLIH, kynaitmunapwna pyé Ocpazuran cainauma xapa€H
Gynub, okubatna olinamt yzrapraH GenfunapHuHr AHFUARLIA B2 OHD
GyTYH XOnaTAa (MHTerpauys) 6ynuapy Tygaiing MocTaHHIIRapHHHT
TAKOMHANALKLIH BA TYp naligo GYAUGITHTHRUHT HATHXICHAHP.

leHeTHKa 3BOMIOOMSHUAT OOUI  XapakaTmaHTHPYBUH Kyyd -
TaGuuit TaMJaHNII TALCHPHHURE MEXAHU3MHHE TYWIYHRLOAR KyZda K¥n
KHMMATAR MaTepuannap Gepran. By epaa 6u3 OpraHHK sBOMHOLMAHKHT
Wynanuun ganoMuna tabuuii TAHTAHHUWHHHE OpraHH3MIap TeHOTH-
AMAHHT Y3rapiilira K¥pcaTaguray TabCHPAAPH XaKH/Ia TYXTAlaMH3.

Buonoruana xXosupra kanap TaOWMA TaHIAHHIIMMHT PONTHrAa OHA
TYRnawran xyaa xynnad amEpHii Janunnap 1W0KopH  Jlapaxana
PHBOMXNAHraH ¥YCHMINK PBa  XaidBOHMAPHMHT 3BONMIOLHOH HYKTaH
Hasapaad HiucGatan &w O¥arad rypyXjapura Taannyknuaup. Epaa xaér
naline OYMHEWHHMRC HWIK  AaBpAapuiard TaOuui  TaHTaHWILHWHT
Kymnamathomn  XakMaarn Macana oYWK Komraw 90M. By macanara
MOJICKyNap FeHeTHKNAP V3 TAAKHKOTHAPH OHIIAH aHRIIHK KHPHTRAMRP.
Ynapuunr PHK caknosum GakTEPHS BHpYCH — «Ky-GeTa» jae6
Howmnanran cdar yctiaa YTkasrad TakpuOanapd MyXHMM HATIDkanmap
Oepran. By ¢ar renomMuHuHr, sbEM PHK cHHHHT penmukaiuscu
3apapnanran Gaxtepus TaHacuza PenAMka3a GepMeHTH HWTHPOKKAZ
Pyit Gepagu. By depmenTHunr xykaklpana xocun Gymumn «ky-GeTa»
dacy renovmmmur KOAK OpKany aManra owanu. Permkasa axpaTHIHO
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onuuuB, TolanadM6 Xywaitpanan rtawxapuna dar PHK cunM chnr
kumimiga dofipanannnrad. PHK xocnn xunnmaa xathawysum 1¥pr
HYKIeOIH ;[Tpmpo(:[l]a'r (ATD, IT'T@, UTD Ba YTD) Ba dar pennukazac
6¥nran spuTMard daraaH axparn onuHEO, TO3ANAHraH MaTpky
pasudacuny GaxapyBuw PHK naw mabnym Mukaop sjwmnrad. |
aHIO3a TOMOHMARH SKOANAaWMM TapTHOM aHWKMAHraH BA PEHKan
TOMOHKAaR HyKkneo3uaTpudocharnapaan gar PHK cunnur monekynac
tiuruarad. Aurugal xocun Synran PHK MONeKyRacuHuur 6up kvcw
auzo3a cudatna alHan Yia Hyk1eosuaTpudocdaTnap pa peninkasar
ara Gynran ukkup'H NpoGHpKara CONUHNG «HKKMHYM aBnox» dar PH]
CHHWHT AHrM MHKIOPH CHHTEZ KHNHHIM. By XapagH kaliTa-kaiir
KafATapunub, TaKpPOPNaHHII COHU 75 tara etkasungn. Xap Gn
TaRpOPRARWDAZ FHTA PR WHHT WABTTY M RACSH KEHAATR TYRPOP Yy
ONHHKO, KonraH Karra KHCMH 3¢a 3Tp0¢fl“‘la Ypravuura meaTHAran.

TaxpubauuAr Goprinn xapaéuuna dar PHK carunr 6up myny
Yarapu6 Gopraw/IHTH aHHKN2HAM. boummaurwy PHK  Gakrepusn
sapapna6, ynunr HoOyA Oymumnra onn xenran Gynca, 6y 3apapnar
KOOHMNHATH TYpTHHYR Takpopnaudiipad cynr Hyxkonau. PHK num
MONeKYIAp OFHPJMIM acTa-cekuH kamaliub Gopan. Cymwrrn 75
Takpopnanumpaa (QarHUHr  Goumawrwd  reHoMHaa Oynram 360
HykNeoTHAdan Gop-AyrH 550 Tacuruua caknauub xonrau. Jlekun 6
paktra kemmo, PHK pennkkauwacHHuAr Tteanurx 2,5 mapra owra
(tekpnCatuHr keRHHTE KUCMIapuTa Kenud penmukanus Tesmury PHI
MONeKyNacH y3yHRUTHHHHT 180 Ta HyKneoTHArada KHCKapHILI
xucobura sHaza Tedaran). by raxpntaga 6uz 6apua THPHKIHKKA X0
6ynran SrononuMepAap - HykJeHH KHCIOTA Ba OKCH YpTackaaru ¥3ap:
MyHocafaT oBOMOUHACHHM Oenrwnaiuga TaGvuit  TaHMaHALIHUH
MOJIEKYIIAP Napaadarh TabCUPHHAUKHE rypoXm O¥nanx, By epna Gnpasn
Gup Tawmanunapdrar Oenru—depmeHt Tavcupuna PHK wuHr penaw
Kauvsanauuin KoOHTHATHHRET TAHTAHHTHIIH XHcoDRaHaAN.

By Ba ynra §xuag Taxpubanapaa KyilaHunrad reHeTiK ycynaj
TABUHUI TaH]IaHHIM OPKANH 3BOMOLUMAHUHT AapeuHua npuHuanu EpRi
xaéT dakaT okchfl Ba HYKIEHH KHCIOTazaH Xyxkaiipacns dopmanapaat
wGopat 6ynran opraHHK AyHE TAPDAKKMETHHHHE WK GocKuwiaprra Xat
TAANNYKNH fmerad XY/JI0CA YHKapHimra MMKoH Oepaju. DBOMOLMO!
TapakKuETHIHT GAPYa GOCKMunapuna Tabuuit TasnaHwm acoca y4 XA:
WIAKNIArH - XAPAKATIAHTUPYBYM, CTaGHINAWITHPYBuM, AW3PYNTH!
dopmanapaa amAlra OMITaH, Tabmuit TaHmaHUIOHHAHT KﬂpaKaTnaH
JTHpYBMU (EKM AYHATTHDYBYH) Wakiu jieG Genrm &kn XOCca yprad:
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KAAMaTRHHHT PHr ¢xmn qan ToMoHra GYnamMran CHIKHHIMHH TABLMHH
HryBHH IMAKIATA aRTHIAmN. XapakatnaHTHpyeyd TaGuuil TaHJaHRm
\uaKNH AHIH MYXWT UTADOHTHIA MOC KeNMait KOoNraH 3CKH Yprada HopMa
qira RHMH HOPMaHHHT MYCTaXKaMnaHWLIMra épaaM Depanu. «Hopma»
araMack GHNIBH KOHKPET MYXUT WAPOWTUIE MOCHEWNG, ¥zuaau wacx
xopaupanurad Gapua MHAMBMANAD MAKMyachra aHTunanu. Vpraua
gopMa JEHHNTaH BaKTHA aHHK MyXHT IUIAPOMTHTa  MOCHallraH
eHOTHTINAPHYI DEPYRYM OPraHu3M reHOTHITHHUHT PEAKUMA HOpMacHra
afiTHnanH. OpranusMIapHHHr ¥3raprad SHEGH MYXHT IWEPOHTHA MOCTa-
gRUIIAPABH TABMUH 3TYBYH MyTalus €kH reHnap GHpHKMacy TaGuuii
raRMARWII  TOMOWHRAH TaHJAaHMAWG TeHOTMNZA MYCTaXxKaMNaHraH
TakJAHPAATHHE, YRap OpPraHH3MIAPHMHT MOCRAHHINTADRHU  aManra
oundpand. TaOunii TaRnanwuwHuaT Gy Maxm Opravy3M Genrunaputu
Kyuai TP, CYCAliTHPVWINH &KM LIAKNHHM Y3rapTUPHIIM MYMKHH.
XapakaTnaHTHPYBuH TaOuuii Taunannw — TaGHUE  TaHMaHUIUHKHP
acocHii INAKNH, 3BOMOUHSHHHT IDkomuR omunu OYmu6 oprasmsm-
napHHHr OYTYH TapwXui TapakKKWETiiapH AaBOMHIZ OYnaanran Kaiita
TYIMAMLIApUHM  avanra owwpax. Lywnaii kuand, xapakatiab-
ThpyRun €xu AYnanTHpYBUH TaDuHli TAHNAHNID WEKNA SHFA MOTHaA-
HVIINIAPHAHT XaMAa $HI'Y TYPRApHUHT nalno CYmumnra onuG xenann.
TaGun#t TAaHNAHMWHHAT AHA OHp Imaxnn CTACHANAWITHPYBUM
Tabuuit TaHNAHWIN OYNHG F3HHHHT MeXaHW3IMH Ba TALCHP HATHXKaCcH
funan XapakaTnaHTHpyRdd Tabuuifi TaHmaHMINra Kapama-Kapug
xacobnanaagyd. Tabumit TaHMAHWIOHMHC Oy IUAKAH OPTAHWAMNAPHKHT
MaiKyp AUall IWAPOHTNAPHTa Moc KenyBuM YpTaya HOPMAacHHM CaKna-
TaH XONA2 YHIAH YeTra YHKHLIAApHHHI Xap Kaujad KYpHRUIDNapusn
ATAMHHAUMA KEAnu GunaH TaecHdnavany. CTabknnamrHpysus TaGhii
TaHNAHUII NOMYRALUMA EXYA TYp AOMpachia YCTYHIHK Kilysdu Ba
Huchatan powmu® OYnram  arpod-MyXMT IUAPDOMTIZDHTZ 3JHC MOC
KenyByu GenTHNAPHUHT aXaMusTWHH GelriaoBYM aHya MATapH Ioakn-
Naurau HpcHi peakina HOPMacHHK caknad TYpaaH.
XapakaTnantupysud Ba craluunalITHpyeur TaGuuit TaHnawnw
aknnapy GHp xKapaEHHHKT KapaMa-KapIiH HKKH TOMOHH XHcoOnaHaIH.
ONynAuMANap ¥3rapysyaH MYXHT 1I3POHTNZPHra MOCHAHHIITa
MakOypanp, XapakaTnantHpysun Tabuuit TammasAml Y3rapran MyXuT
WapouTnapura MOC KenyEwH TEROTHIUIAPHI CaKial KOMMWTA Xapakar
::ﬂanu, KAYOHKH MYXHT wWapouTH HHchaTaH Oup XHINMMCHYa Konca,
. a:nauum YHTa axmn Mocnamrad GopManapHudr AWad KONHIIHHA
MHH 3Tagu Ba Oy GuiaH XapakaTNAHTHPYBUR TaGMmi TaHnarum
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WaKNWHRED PYHKUMACH TYraniaanud, 3HANIAKIAA CTaDHIUIatTHPYBYI
TabuHi TaHmaHHWHEAT QYHKIHGcH SownaHamu. By TammaHUl WAKm
MasKyp IMApOWTra MOC KENyBYW aJanTtwe HOPMaWH ymnad Typuwr
xapakar kunaan. Jlemak, vuchatad TYPFYH MYXUT [IApOMTHEA JHT XUl
MOCTAraH VHAMBAZNAPHHAT AMab KONWIMNWCM TabMHHIaHaOw, O
ananTHe HopManaH $apx KWTyBYH MYyTaHTmap HyK KunuHaar €Ki
kYmaliHioRaH  MaxpyM  3THnaaM.  AMMO  ajanTHR = HOPMaHWH
CAKMAHVINMHM MYTNaK Jed TYUIYHMAcTHK Kepak. AZanTHB HOPM
GoHHLA TeHOTHINApXa peueccHs MyTauvsanap JHarunaan sa yna
3BOMIOUAA YMYH MATEpHAN cHdaTHIA Hpcuit YI3rapyBHAHIHK PelepBUH!
XOCHIT KHNagu. Arapia XapakatnauTapyedd Tabwumrit  TawnmaHHu
MHAMBHANAP Ba OWp OYTYH XONZarn HONYMALUKRARAPHWHT TapUXHI
YarapuinoMHy TabMHH 3TCA, CTaGHINAWTHPYBYH TaOHUH TaHNaHHIL 3C
YAAPHUHT SN GaMINIMIHN Oenrunaian. ';'?,rapﬂmnﬂx Ba YNAAMIIHIHK -
IBOMIONKOH KapagHHHAT ¥3apo COFNWK BKKW TOMOHH XHCOOTAHAN.

Tabuui TAaHNAHKIIHART YYHHYY LIAKITM AH3PYNITHE TAHTaHALL del
aTanaf¥, MonyiasuHs &K TYp SraniaraH TeppUTopuaza SHp BAKTHHH
Y3uza Xap XM WAPCHTHHHI MaBXKYANHTH Tydainu TYpRu FeHOTHIA
CYPYKTNAPHUHT OUPOPTACH XaM Aam YuyH Kypaujga ag3alHkka 3T
6ymaitan, Byuna 6mp wapoutaa bup benrn, Gowka wapontaa Gowx;
Genrd Taknanagn. AU3pynTHe TaOHui TaHNaHHIT MOMYTALHS EKH TYPHI
Mazkyp Genrw oyfiwvwa upcuit dapxiaHyBYH MKKH SKH OHp Hew
rypyxnapra 6¥am6, nonuMopdHIMHU 1034ra KeNTHPaIH.

10kopraa kypuiran Tabuuit TaHTaHHIO (OaKNMApH  SBONFOLM:
wapadHua TAaHAAWHHAT Kadl Napaxkaja TeHOTUITHI KaitTa {3rapTHpHUI
MyMXHH 9KaHmirad XaKHaa 6aw3n Onp TacaesypnapHu Gepanu.

6. TeneTHKA BA IBONICUHAHAKT HYHaTRIINapn

THpHK MaBKYAOTAAD TAPHXHHW YAAPHHHT KasHIIMa KONAWMKNapl
acocmaa YpraHuml METOAM Y3MHHUHC KUMMATITHIWra  KapaMail
MANCOHTONOTHK CATHOMAHHHI TYNMKCH3INHTH Tydaitny yHu Kyniad
yerapanauran. Iy caGabmn, ssomoumnsuurr Gopuimw Xakgzaa QHKL
OPUTHLD YUYR XO3HPTH 3aMOH (opManapuHH YpraHuiura acocmanTar
CHNBOCUTA yCynnapra TagHHENAmy. Bup karop XonaTnapfa reHeTHE
yoynniap (XpoMOcOManap TYIMAWIIAHM TaAKAK  KWRWLL, —TeHnaf
XapUTATAPHHH TAKKOCITAUL, FEHNAP aMNeNNUrHHH Gerruaain) EpgaMH i
. MabiyM BakT HRapOoMuia ymyMult taptuGiaw Ttapkanran Oup xaHu
KAPMHZOU! TypNapHHHT (UIOTEHHECHHH ARMKRAIN MYMKuH. AMMO ©)
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EHMAKINAY $AKATTHRA TEHETUK #XwH Ypranuwnrad, Oup-Gnpy Gunan
uyarHina ONAZMIaH Xyjaa AKHH LapuHaow Oynran ¢opmanapra, S:=AH
HHcOATaH AKWHOA nafigo OyrraH XKyAa TOp JOMPARarM CHUCTEMATHK
rypyxjiaprarnua K¥nnam MyMKHH,

Mnpyk cuCTEMATHK TYPYXNAPHAHT KEMMG YHWKHMIIM Ba yTapHUH
KaIHMIH TAPHXHHH aHHKMTALN YYYH 3Cd TAAKHKOTHHIAD OpraHu3Imnap
ypracunard KspHHIOUIINK JAapaxacHMHH 0axonalrga coadmTHpMa
Mopdornorus, 6noreorpadya manuaNapHra TATHUUINAPH Kepak GY¥maau.
DunoreHeTHKAHUUT Oy Knaccuk Aifvanuuum oprasmx XynEuunr Yommun
XaKuAa kyn Hapcanaphay OuAMIOra MMKOH 6epraunmc‘napura Kapamaii,
OHpP KaTOp MYXHM KaMuHIHKIAp4H XaM XOMH 3Mac. Yiap TOMOHHIAH
yprawwiagurad  oprad3MiapHuHr  deHotTHnuk  Genrunapu Ky
XofinapAa Mypakkab reHeTWKk acocra 3ra, kym TeummapHuar ¥Ysapo
TabCUpapY EpAaMKaa Oenrwnanaid. Xap Xua oprann3Mpapma Oup
Kapawaa Yxwaw 6¥an® x¥prHrad Genrwiap Xap Xun  resnap
TOMOHMJAH HA30paT KHIHHHIOA, kYN COHAary KoHsepreHUHs Ba
NAPANICNUIMIAD XAMMABAKT XAM CONHINTHPMA MophoRorHMK  Ba
duznONOrHK MeToANap EpAaMy OHNAH aRHKNaHasepMaliay,

Wynaail kuaub, xnaccux Winannm Tydaliny kaTta RaTwxanapra
SpHLUMNTaH OY¥NWHCA-0a, (PHEOTEHEZ XaKWJary TaZbIHMOTHa XaM
KYITHHA2 MYHO3Apany TOMOHNAp, KaTTa BAa KHUHK Xal KWIHHMarad
macanaiap Mapkyd 30H.

Monekynap rewerdxka Oy eTHIUMOBMHIMKNAPHUHT JIoakan Oup
KMCMHHH TYNINpHIIra HMKOH ApaTHO, KNACCHK MeEToinap &paamipa
KWIWHTAH XyNOcanapHd SHaJa aHWKPOK SHTH MYXWM ManhilyMOTnap
Ounan TYHAHpaaH.

Bapuya ¢enoTHiuk Cenrunapiinr RaMofH OYNIMIOMAa OKCHINap-
HAHr ponu Gexpiéc, OKCHNHMHr CUpNaMyd TY3MIMACHKM AHUKNAraH
AOAMA WY OKCRATZ Macbylt OYnraH FeHHWHT TY3IWIMAcCHMHH AHNKRau
MYMKHH, OyHa reHeTHK xox Gunan Gormuk O¥nran alipumM KuYuk yetra
YMKHMLINap KYIaTHIHIOH MYMKHH, JeKHH YHap acocHil xapaéHHHET
Gopuwyru  Y3raptupa onmalizy. by Hapcarudr  TYFpuUnHrura
TEHMApHWHT MYT2UHOH Yarapuunapy Gunan OoFMHK XoNla YHra Moc
OKCHN TY3MIKIWKAA py¥it Oepamuran ¥arapdwrapau Takkecnaln Ouat
ucGoTnanan. Xap XHN opraHusMiIapaa OWTTa OKCHIHMHT Guprnamuay
TyauaMacHzars apKnapHUHT TAXARIH HATHRAcH Iz alfHaH Y OKCHINA
KOZINOBYH FEMHIHT 2BOMIOMHON PHBOXKIAHHIUN, OKCUIH YpradunaéTraH
bopmanapuRur KeMHG YMKMITHHY aHUKAAW HMKOHW N1aiio Gynamu.
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By METOAHUHI HAKaJap KUMMATIIH 3KaHIHIHRA XBD XU YMYPTKa-
JiHnap reMorTo0HHIAPHANHT CHPIAMYH TY3NIMARADHHWY TAKKOCHTE ON x
Taakukoriap wuc6oTnaiity. Xap XHn  YMYPTKamMH  XaliBOHnapya
NONMMENTHA  32HXUDIADHUHT  aMHHOKHCIOTANAP  XapWTacuhary
dapirapnuHr apakacd Oy XalBOHNApHHUHT 300TOTHA CHCTEMacuna
KApHHAOUUTHK JKHXATAZH Y3OKIUK Aapakanapura kyXa Moc Kenamn:
CHCTEMATHK XWXaTRaH yMap YpTacHzaarn KapHHIOLIAMK Y30K Gynca
ynap ypracuparn ¢Gapk wyHdanuk kydau  §¥nann.  Ymyprkang
XaHBoHNAp Xap XHI TYPYXJapH BaKHIMAPHHHHT  TeMOInoGuy
3AHAKHpIAPUHUHT OWpnaMuM  TysMnmanapuau - ¥3apo TaKKOCIaus,
WyHWHTaeK, Oy TY3UIMaHH yMYMaH Gouwka OyHKUHAHH Sakapyspuy
kMR  TYIMIHIOW YHrE AKHH  OYIrad  ORCHA-MUATNOSHuRHim
GupnaMun Ty3MnMack GUIAR 3BOMIOLMA KAPAEHMAA TeMOrnobHky
KOANOBYH F¢HHHWHT KaHZaH YarapHnapra YYparaniHFHHWHT TVERg
KypuHYIIMHNW  TRNaC Oepamn. XycycaH, OZaMTa XoC remornobm
THINAPUHAHT Kean® uukumn anuknal OGepunam. bBapya yMyprka
NUNAPHUHT PeMOrNOOHHIADH CHHrapk OflaM TeMornoCHHE XaM §3rrUN
KETHE YMKMITHHY TEMOTNoOHH Ba MHOTNODMHHHHC YMYMuit axnom
6¥nran kangalimp Oup axgoa oxcungan Oowrafinn. AXIOT OKCHITH)
KOZTOBYH TEHHHHT XYMIMKAUMACKH HATHKACHAA MKKWHTR TreH XOCH)
Oynran, ynapfan OUpH 3BOMIOUMOH PHBOXIARHG XO3upru 3amof
MHOrMOCHHHRK  KOAMOBYM reHHA  Oeprad, OowiKacH »ca  ofah
TEMOTNOOHHWHMHI TYpTTana 3avkupuuu (anepa, Oera, ramma B
JenbTa) KOMNOBYH TeHNAPHUHAT axcaonw Oynran. Keitd 3ca (ahrnam
YMYPTKATHIAp KYPYKIHKKA YWKKAHIApUAaH cy¥Hr, ¥nka Guman Hada
ONMIura YTraHNapHAan c¥Hr) akzold reMorRoGHH reHH V3 nasGarufl
Aynupkanuara yupab, Xocny O¥uraw renvapian BRpR  3Bomous
1aBOMHIA TeMOrNOOHHHMHr anbha 2aHKHPHHH KOANOBYH reHra
Gomkacy 3ca Geta. B, ramMma- v Ba A JENKTA JaHKUPIAPHE KOJNOBYF
respapuir OGomnanrdd reHura aHnaHrad. JBONIOUMAHKMHC AHALE
Keituwrer zagp #fuanniitis (xanrannnap naligo Gyaran bakrpa) SHI¥
AYTUTHKAUHS A9y DUAAH AMrH reH axkpanud uvknb ramma-3aHKHpHY
KOoANaza WIUTHPOK 3TraH Ba TIHPOBapAuIa 3Ca Auna I0Y ZyIUTAKAilns
Tythalinu (aHTPOTIOMA NPUMATIAPHUHT anoxuaanaumtan Ginan GoFNUK
HKKHTA TeH XOCK/ KUNMG, ynapRad GupH ofaM remornobunuansr Gert
3AMKUPHHN, UKKHHYUCH 3¢a REbTA 3AHKAPHHH kogmaraH {110-pac)-

HlyHnaft gKraHd, aMUHOKUCTIOTANAp XapuUTAlapHHH raxkocnat
YPraHUII TeMOTIOGHH IBOMIOUHACH AMBEPreHT XapakTepra ara Oyaratt
RHTHHH, sbHH JTapRAH TACRBBYP ITMad IBOMOLHAHHHT HYHanAWNapHLt
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TYIHE MOC KeIral Xonxa p¥# Geprammuruny kYpcatan. AMHHOKUCRG:
ranap XapuTanapiaard GapKiapEuNr TAXJIMIH reMOrNOOHH HROMIOUHA:
cpauer acocan JHK wulr asoriu acocsapusuHr anMatoTupumiunt
(TpaH3uluA Ba TPAHCBEPCKHA) THOHAAMM Xap Xufl  MyTauHaTapaaH
.pon,uanaﬂum acocraa pyi 6eprannurnaan nanonat Gepazn.

MuOrmotH AKIOME

TemunnoGnrs wxaoan
J5 *

Tava-Oera-1emTa-3a80KHD
o ARTOTHE

Musesobun _Ars@d  [oww@  femlt  femma
TeMOrmobHR 33HRHDIaNH

110-pacw. OxaMm reMarsoBuRAapuHREr PRICreHNACH
(Hurpem 6¥itirya).

DBOMOLHAHNNAT Xap OVp CockHaiAa Oy Xnjigard My TALHLIapHRHT
SHT KaM coHH |10-pacMaa pakamnap Gunan x¥peaniaran, ¥xuram
tbnnoreneTu cxemanap Gup Katop Gowka oKcuanap — nakTatie-
TUApOrerasa, KWCYNHH, C unTOoXpoMaapaa Xam TysuaraH, By xunzard
CXEeMaNap TeHIap SBONIOUHOH  ¥3raprullapuHUAT  MeXaHHIMHHH
aHuknad Oepanu. XycycaH, yjaap OKCHANap 3BONKQUMACH Xap Xl
BAaKTAa Typnu Xuil Te3NHKAA GopraHnurnHy, aiftHMKca, yaap QyHKLna-
napHUHr taon ananTHE Y3rapray JappiapHAa TE3NHTHHUHT OPTraRRMTI
Kala stuaras. By TaGHwi TanAaHAW JB0MFOUMA XAKMIACH TALAHMOTr
MOC Kenanm.

DuAcrerugnd aHHKAAWAR OKCWUIADHHHT OHpHaMuu  Ty2HIIME-
TApUHN YpraHMIIMHHI HAKaZap KaTTa aXaMHATH GOpnurura kapamait, 6y
METOX XaM kamuHIHKNApAAH XOTH dMac. Xap Gup OKCHIHMHT Ty3HANIIN
YHUHI FeHeTHK acOCHHM AXUIH aKe ITTMpanu. Xap Oup okcun-By GurTa

CHOTHTIWK Genru nemMakaup, GHPOP OPraHM3MHUHT GOWKA OpraHUsMAap
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funau  Kapunpownaurs xYn cowmarw Genrunap WHPMHIUCH Oung,
Daxojnavamu. DHT MYXHMH OKCHINAPHWHITHHZ OMPIaMYM TY3HNMa
NApHHKH YpravulUHUHE ¥31 Ky/Ja KaTra KHEHAYMWIHKNAD Tyraupanu. U
cababnn 6V MeTol MyXHM pont ¥itHaca-na, dinoreHeTHk Macananapﬂi
EUHILIIA OKHITHK KHAaIk.

KXap xun vypaapuknr JHK monexkynanapunnur HYKIIEOTHIna)
xapuranapuHn Takkocnaw GeHykcoH yeyn Gynram  6¥nyp ang
Mogomuki, Gapua revetuk axBopor AHK ra &unram axan, yna
XaKuAarH XapuTanap OpraHW3MIApHHHI MOPGhONOrHK, (BMIHONOrUy
GrokUMEBHI Ba Gotuka Upchii SenrunapuHHHT HUFHHARCH XAKH1a anu,
MABIYMOTRApHK  caxnaran  Oyaumwnapn  kepak. Ka%onkW Oyupas
XapuTanap TY3IMRAp 3KaH, ynap ¥3apo TakKocmaHap IKaH, y Xonn;
XO3WPrH 3aMOH OPraHWIMIAPHHHMHT QHMOreHe3ura NOoWp MyaMMOnay
xan kunHurad O¥nagu. baxtra Kapwm, Xosdpya TARKHKOTUHAAPHAH)
KYAMAArM YCyNl Ba BOCHTaNnap KHY4K BHPYC XPOMOCOManaphra
GaKTepus Ba IJYKAPHOTNAP XPOMOCOMANAPHHHHE afipuM  KHCMAapw.
TarMHA JOHp HYKNSOTHINAPHHHT XAPHTANapWHH TYIHWI WMKOHUH
Gepani. AMMO axcapuat Baktepusnap Ba 6apua 3YKapHOTIApEMHI
OyTyH xpomocoManapy JHK napuparn ¥H, 103 MuMankod, Xaric
MHIUIMHapAra4a  OYnraH  HYKNEOTHANAPRUHI  KETMa-KeT TapTHG-
TAHUIINAPHHHA aHHKRAWITA KOAMp 3Mac. By coxaga keluura BakTiaapa:
aiipeM HHEHK MOTEKYNSP-TeHeTUK MAPKA3napsa WiIMUi  TagKukol
uuinapnw onub Sopunmorga. AliHUKCA, OFAM TEHOMH CTPYKTYypacu Be
(PYHKUMACHHH TaOKHK KHAWIN COXAcHIArH MONEKYIAD TagKWKOTIar
AKIU, Aurpus xaln Ky4nd pHBOAJIAHTZH MaMnakarnapaa amairs:
olLMpINraH. ByHuHr namivxacHaa ogaMHudar JHK MonexkymacHHMHI

" HYKACOTHARAPUHMHE KETMA-KETANTH, SBLHM TEHETHK Koan TVAUK

aHMKNauas, ByHu MONexynsap reHeTnkawuur Oy coxadaruw Racrnabx
10TyFH 280 XHcoOnaur xepak. By — obpa3nu KuauG aiTranaa, onaMHil -
HHK cuaa koananran reHeTHK axBDopoTH TYAME YKunay ReMaknt
JNexun THK xa xoifnatiran resnapuvst GyHKUMACHHY TYARK aRwKnd
YUYH KT HHIIAD KEHr MMKECHATH MONEXYTAP-FeHEeTHK TARKHKOTH-
KUTTHKIIY Kepak.

10KopHna Kelid KHIHHTaH Makcaara MyBOQHK HYKITedH KHCTO-
TaNnap MONEKYNANAPHHUHT TYUUIHIUNAPHHK TAXRUANl KUNyBUHM XO3IHPrH
3aMOH METOATIAPHHA AHALA TAKOMWINALTHPHMII Ba asTOMaT)alTHDH!
OPKANHIHHA 3pHWHM MYMKaH. JIekuH Xo3upya TYpnu OpraHM3M-
napuyar JHK napum ypracaparn yxwamnuk Ba Qapkpa apaxadl!

MMKOHHHM GepaiHraH MeTof Masxkya G¥mu6, y JHK samkupraput
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m;paraitnam MeTtoan aed atanalu.

Maxcyc wwnoB #ynu Gunan kK¥m companm JTHK monexymacuHd
xocH/l KHAYBUH Oup-Gupura KOMANEMeHTap OYnraH sawxnprapui
axpaTiul MymkuH. Ly Agn GURAH AKPATWITaR 3ZHKUP MeMOpanand
rABTPAA duxcauns KunuHagn. bynzgaii sputmanu TMIAMra Xyand wy

HK HHHI aXpaTHAraH HKKHHYH 3aHKHpH XaM k¥uunca, y xonnd
IPKHH 3AHAHD Kaiia Kunverad 3aikHp OHNAR kKoMmnonemenrap tapzad
gupnawnG Ana xakra JIHK MoNekynacHWHr Kyl crimpani Xocup
xenAHanH. Monekynap «gyparaiany METOARRUHT MOXHATY WIYHIAKH,
fynpa GMp TYPHWHI KaA] Kuniurad HOHK 3anwkngu Sowxa 1yp JHK
CHHMHT 3DKMH  3AtDKMpy  OWRAN  TyTalagd. Arapia  xap HEKH
OPraniHIMHUHT IHK gnapu xapunpoul OYnMacanap y xenrma wyuf
rysunma (JAHK Hunr «ayparait» Monexynacu) kam ¢ouzga Xocun
Gynanu. Bup Typ Aoupacuza sca 6y k¥pcatxud woxopu 6¥nanu. Xap 614;3
OpraHM3MHHHI  TEHeTRK nacTyps  ¥3wra  xoc ©Oymué [JHEK
3AMKHPRAPUAAIH HYKTEOTHITAD KETMA-KEeTJIATMHHMHT TapTeOu Oumad
Genrmnanamn. JHK samxupujgard HYKISOTHRNAD KETMA-KETITHTHHHHI
TapTe0i  Kamuwanuk Yxwam  (romonoruk) 6¥nca, opranuzmiap
ypracHiard KapuHAOLINHK WYHYANHK SKun G¥nranu. Arapaa onamnap
opaciHaa JHK HHHT roMOnornnuru 100 $ous neb onmuca, y. xonaa onaM
funad wmmnanze JJHK napu 92% romosnor, makakanap ounan 78%.
fykanap Ounan 28%, kanamymnap 6unan 17%, nococs Sannrn Gunad
8%, nuak TagkyacH Oakrepnsacd Ounan sca 2% roMonor xucoGnaHamH.
111-pacMaa (unosaga) JHK HH MoONeKyAdp «xyparaiimamny MeTonH
EpraMy OMNaH aHUKIAHraH yMYPTKalHM XaliBOHIApZarH kapiHAOLLIHE
Japaxanapu kenrupwnran. JIHK nap romomoruscuparu sur nacT

S dowRap Kymnap, cyapamml WPYRWARLP, CannKNID XaMBa <yBha B
KYPYKIHKAA AMWOBYHIAY Xap XHJI CHHQNApHUHUHI BAKHINApH OPacHia
Ky3aTunu®, romonorus 5-15 (onIHH Tawkun stann. bup cuHHRHT Xap
XHA ounanap sakuanapu opaciaa 15-45 dous; Gup TypkyMra maucy®
Xap Xun ounamap sakwinapy opacuaa - 50-75 ¢ous, Snp onna nonwpacuns
Ca romororus 75-100 gons opacuza TeGpasany.

Wiynzait kunn6, 6y Meton ¢urorenuanunr alpHM MyHosapany
Macananapuun, xycycaH, RKWH Typnap &kw ypyraap (Typxymnap)
AOUPACHAAIW KapMHZOWAAK AAPAXKACHHH OSHT WIIOHWIH Jamuinap
8COCHIA aHMKNaL HMKOHUKH GEPATH,

323



7. Typ Xocua 6Yanw reneTHKACH
7.1. Typ KoHnennuucu

. FKuscuil #Y1 Gunan kYragaurad opraHu3MIapia Typ aed Maony
_: Oup apeanza TapKanraw jzaapura ¥xiall rypyxnapRaH penpoayKTy
| anoxujanamrad, ¥3apo spiuH watriinG wacn Oepa onaniraH MHII
BUOMAPAAH TamkUN ronrad tadwuii nomymauWAnap AHFHHIMCHT
- aittunagu. Typ Tabumit Twanum cudatniaa Mapxys GYAHG YHHUHT Wz
_ BUANApH ¥3apo IpkHY uartvwni KOGUIHATHra sraaup. Yartuommuy
., OynraH 6y KOOUNMAT MyXHM 3BOMIOLIMOH aXaMUATra dra 6¥nH0 TYpHuE
JHCKPET, SPOMOUNSHURI MYCTRKER CBpunrn cuhatis axpaty
nMKOHHH Gepany. PenpoaykTue (xynalini) anoxXuzananrad reHogox
. TH3UM [AKNMIATH TYPHMHEC Xap XM IMONyJIAIMSTapHHHHT BHAW
BHANapH Tabuataa kaM couga G¥nca-aa, ¥3apo uatTHunG HACHIW aBNo
- Oepagunap. Typ Aoupacuparn xXap Xun monynauusnap ¥pracup
reHeTHk axBopoT oOxMMHM MaexyX 3Kad, ¥ Xonjga Typ Bup Oyty

. Mypakkab TH3UM cHpaTHAA KOAH.

bup nHAMBMAAa Gynran anantus MyTtauks EKH KaHZaHarp Gomik
Gup ¥arapuwny x¥pud yukattmux. Kynsa kyn asnognap Aasomuaa 0
Yarapuir Tabuuil tampaHWLII OpKanmH  Maskyp TYPHHHET  Gowx
HHIVBHANAPHTA XaM tapKamuin MyMkus (Sourka Typrap WHAHBUANEP
OynpaH MycTacHo). Bowkaya aiiTrasfia GUp TYPHHHT KHIAHBHINZP
ATOHA reHOOHAHH TAlUKHN 3Tand Ba y Goluka TYpnapHHHC TeHC
hOHIREPUAAH ANOXNEA ALUAKOH. Penpoaykrys anoxuaananuw rydain
Xap XuA TypnapHBar rexodonayiapn OHp-OHpPHIAK MYCTakHI Xona
SEOIKUMOH pHBOMSIaHanu. Kuncuit iy Ounar kynawoBud TYpRApHHH
PEMPONYKTHE  anoXuganaHHiMH TYpP XOocuaA OYNHIIHHHI ME30H
xucobnanaau.

Xap Xun Typmap WHIMBHANApDHHHHI Y3apo YaTHIOXIHHHH
ONIMHH OJYBUH OPravHIMNapHUHr OHOMOMMK XYCYCHATNApH perpo
AYKTHB aloXuIanobyu Mexauuammap (PAM) ne6 aranagu. PAM ErH
KnaccHiKaMacH  7-xazsanaa Keatipuiran. PenpoayxktHe anoxM
ZanoBYH MEXAHHIMRAPHH ONA3HTOTHK, MOCTIUTOTHK AeC aTanraH HKK!
KaTTa Typyxra OYniw MyMdH. OnI3uroTik PAM xap Xun nonynsud
WHAMBUANADMHEAT Y3apo YaTHLLMLURAPUTa TYCKUHANK KHANG, Y OpKal!
Ayparait 3UrOTANAPHUAC XOCHT GYIMWUMHMHE onaunu oiaa. [TocT3H
rofik PAM  ayparatinapeHuur Xa8TYanauruHu €Ku  NywTiannuridl
nacaiitipamt. Xap wixama PAM xam 6utta Makcaara xuamar KHiaaH
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pOMyTAUMANAD ¥PTACHASIY TEHNap aiMatmwHyBura Hyn KYimaitaunap.
Jlexud Oy MexanuzMnap GWTTa MyxXuMm apkka aragdp: ONI3HIOTHK
xonaTnapra HuchataH nocranrotik PAM  kynpok mmumatiiraw
rakAMpHA TEMeTHK Ba OOMIKA pecypeliapHir caMapacHs  capdnaiu
Ky33THITATH. Ukkn Typ ¥pTacHIarn 9YarHUWHHIHHET OMAHHR OAHLITHK
yuyH 7-wagsanna kenrdpunran PAM  HUHr Bapda TtypmapHaan
@ﬁgananunmaﬂ,un, aMMO 0faTAa TYpJjap ¥YpTacHAaru penpolyKTHB
aOXHAANARUIIHN OHTTa 3Mac, Oank# wkkn &k 6up Heya PAM
smexaHusMmnapit Oaxapajn. Afipum PAM map (MacanaH, mascymuit
ANOXMAANAHWII)  YCHMAWKNAP  ¥pracHNa KeHT TapKanrat oynca,
Goiwkanap (Macanad, XYJNK-aTEop anOXMAANAHHIUH) - Xaltsonnap
§pTacuia KEHr TapKarad; SKWH KaPUHACLE Typrapaa anoXuaanaHuul
xap XW1 KyQT TypnapH Xap Xun mexaHusMpap épjamMHaa amanra
opiand, By Xonar TaOWMH TaHTaHHILHHBE HAKAZADP HO3WK TABCHP
arumiuHe k¥pcatanud: PAM vunrr 3gomoumon dyexuuac matepGpn-
OHHCBHRC OnAuHY onvwaad whopatanp, Oy yHkuusHHHr Gaxapu-
MHUIX 3¢3 aHWK LaPouT Ba MABKYA reHeTHX YarapyruadinkKa GOTTHK.

PelpOAYKTHR AN0XHASNOBYH MeXaHHIMIAP
knaccHpukanaucu(PAM), (JoGxancknif 6¥iinga)

T-neadean
O 3HroTHK MeXaHu3IMaap (ayparainap Xocun SYHLIM yHYHR
T¥cuknap)
MascyMmnit Hkxu TypHUHT sy@Thamir gappu k4 ryanam

anoxujanakuul | MyAOaTM fMaHMEC Xap xun BaKTHra T{Fpd Kena-
Ju. Macanan, Kanidopanana Pinus radiata des-
pare ofiupa, P.attnuaia sca-anpenga ryanatinu,
OKonoruk Butra reorpadgux Xxyayauaa TApKAITaH HKKH
ANOXHAANAHUII | TYpP AlIAl KOMHMHAHE Xap XHIHHH MabKyn K-
panu. Macanan, Viola arvensis OXakiv TynpoK-
napna, V. tricolor Hopoou Tynpokiapna ycanu,
Xymk-ateop | Xap Gup TypHmHr ¥aura Xoc¢, Mypakkal
(ITonoruk) CKYHCHR» onuIl MapocHmnapura dakar ¥a
AMOXMIAANAHMII | TYPHHMHT HRaueuanapn wTHOOp GepanuraH,
Xap XMN Typlap WHAUBMANAPUHHHT ¥3apo
*yDTIAWHIOHHHHT  OMIMHE  ONYBYMH  XOJaT.
Bannknap, kymnap Ba XawWapoTHapHHHT
Mabym BHp TypIapHra Xoc XyCcycHAaT.
L Xailleounapna AHHCHH OpraHapHHAHT
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MexaHuK Tysurumpaard dapkaap, Oy aca Nonyniuuarg
ANOXHAANIAHWIN | TYCKHUHINK KWIanH, TyAnR YCHMITRKIADHUKC
RKUH KapHHJOI TYPIapH Xap XHi XaliBOHNnap

&paamu GUIIaH YaHrmaHaaH.
[TocT3nroTir MeXanusMnap (typarafinapHune ManiyMm GHT‘_-'

XYCYCHATIIApH).

Hyparaitmapuusr | Jlyparall Xocu/ GYAMIUE MyMKWH, aMMO yiap |
XasTyaH fanoratra etmaiinunap, Macanan, Llumonuij
BMACHHATH AMeprkaza Tapkanrad neonapa GakanapMumr

WAMORUE Ba wadyOWit wpknapi ¥Ypracugzarm

Ayparainap.

Lyparaftmap ¢aon O¥naguraH rametanap
F; xocun KHna enmaiiaunap. Macanas, oT (Equus

Jyparalinapuuunr | equus, 2n=60) OGunan swak (£ hemionus,
SenymTaney 2n=60) BUHT Y2ap0o WATMIIMILKAIN ONWHTAH
xauupnap (2n=63).
F| ayparaftnaps nywrni, ammo F2 asmonu
Xamaa F| gyparaiinapunu ota-oHa Gopmanapn
OWNaH KaNTa YaTHIITHPHO ONMHTAH aBRoanap &
prBoxnanmalinuap, Exn T¥3aga onunran xap
XA TYpNapHHHr  Ayparadmapr  GenywT
OYNraHnuTH Kabu-0enyiuT,

7.2, Typ xocun 6¥ani skapadun

Typnap — Gy Oup-GupnapumaH peNpORYKTHB aNOXWjanaHrad
MONYNARKANAP CypyXnapu. AHTM Typnap Kanzait naitmo 6¥naan meran
CaBON NONYAALHANAP TYPyXJIapd ¥pracHaa Kanaaf KHAMG penpoLyKTHE
anoxHAanaHM nalino OVnagd Jerad casoara aiHaH  ¥xwawadp.
Onatha penpOIyKTHE anoXARANaHUIN JACTABBAN TEHETHK JHBEPTEHIRA
Tapadfa GowNaHWE mHpoeapanRa TaOuHll TaHJIaWWIUHHHC TabCHPH
OCTHAA aloxXHJanosyw mcXanusmra alinanann. Typ XoCHA 6¥aui
KapasHKNa acOCal MKKH acOCHil GOCKMUHK axpaTiill MYMKHH (HIOBS ~
1 12-pacm).

I Gockmu. Typ xocun G6Ymum sapaBiu Bownanmise yuys 0
apBano GUp TYPHMAT MKKM TONYNAUMACH ¥pracuna rennap OKHMH
Kxauzaipup cababnap Gunan TYIMK Exu gedpnn TYRUK TYXTarad G¥muin
kepak. TeHnap OKUMH, WYHHHTAEK, TeHnap Apeidununr HYKIKrH AKKH
NONYMAMUARMET SUWAL KOAMHHHT GHp KaHYa GapkAaHyBHH WapoxT
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papu €KA Xa€T Tapanra MOCTAHHINAAPH OKHOATHAA YAApHWHT rEHETHK
rabakanavvmmnra onusG kenanu. [Nonmynsuuanap Ypracwpard TeHIap
OKAMMHHHT TFXTAWH 3apyprit 1wapT XAcoSnaHanu, ake XONAa Xap HKKH
nonynaung dup OGytyHn reHodonaHM TAWKHR ITHO reHetHk Talaka-
naHwiIn pyi Sepmaiinn. HMxon papakacwga Nonynsumsnap ypTacHaa
reHeTHK ¢apkrapHiHr opta Oopuiun Gunan penpoRykTHE anoxuja-
AOBYM  MeXaHusMaap nakmo OYmamu. Vmap rtydaftnm xap xun
renooHANIap ¥3apo MocraliMarad, Ayparalfi HHAWBMANApIA reHNap
GHPYEMATAPUHUHT OHCTAPMOHUK XONAaTH 103ara Kenrad, HATHXAZAA
yrapAa XaETuaaak EKH Hach SepHITK nacakrad G¥nam.

Rysnail kKunmG, Typ Xochn 6¥nuwHuHe GUpuHIN GockHuM yuyH
MKKH XYCYCHRT Xapaxrepns:

I. PenpofyKTup aloXHBanawuly gpactnald nocTsdHrotik PAM
waknanaa naizo Oynaan. .

2. by PAM nap remeThx taGaxananwiura onu$ kemagH, DOy
Gocknuza TaGHMM  TaHTaHHIW  PenpoOAYKTHR  ANOXHAANAHUUIHHHT
BY)KYATA KENRUIHAA OEBOCHTA MIITHPOK 3TMalt AN,

FeneTHK TabakanaHuW Ba yHra MyBogBK MocT3nroruk PAM nunr
PUBOXNAHHIUW ORaTAa acTa-CekuH pyft Oepaaun. Hly caGabnu maskyp
HKKH DOUYRAUHA PpTacHaa Typ XocHn GYnmy siapaduyt GoLITaAHIHRMH
Jerad CaBOnra TIONYINAUMATAP, arapaa ynap Ypracuza PAM nailno
Oynran G¥nca,  ynap Typ %0¢HN GynumuaMr OupuuHuu Gockuuuaa
TypuSaunap aed #xapob GepHlll MyMKiH. BHp TYp AOHpAcHIArH Jjlokat
MOTY NAUMANAP TEHETHK KHXatgaH OupmyHua ¢apk KHNaaumap, aMmo
WyHy Xam Kalla ITHW KEPaKKH, arapla ynapaa reuerux Tabakananui
XanH kydcHs O6Ynpé, yHMHT oknbatupa PAM nuHr fozara MHKHIIM
MYMKUH Oyamaraw xonataa 6GYncanap, ynap Typ Xocwn Gynmum
KapaZHHHHHT GHPHHYN DocKWYima Typran 6y maau.

[l Gocxuy. By Gocknyaa penpoaykTHB AnOXHAANRHMUIHHHT pOCcMa-
Ha Waknnaduie wapadun nodunra etran 6¥nagu. Tacassyp guaaltnug,
TYp xocun O¥nuwnmer 1 GocKHuMaa nomynauHsnap ypracujia reniap
OKWMHra TYCKHMHIMK KW/raH Tawkw wapouT Y3rapau. By KawoWku
reorpagux akpancau nonyJAunsAap Tapkana ©Gopuf, nupoeapauia
AitHan GUTTA RwaW XoAWTa Ira Oynrannapuaa pyil Gepriin MyMKHH.
Bynpa watwma uxku xan O¥nuun Mymsu: 1) Sfroda reqodrann Xocun
OYnann, YYHKH DyparaiilapHHHT MOCTAHYBUARITHK A3paxanapH ¥ kanap
KY4TH nacaltmaran Ba MOMYMAUAANAp KYWHTHUIAMHHE ONAWHM ONWLI
r:’:;KHH Oynmari xonaau; 2) HMxketa Typ naitpo Gynagu, TaGumii

AHHUI PeNPOAYKTHE ANOXMAANEZHHII MEXAHHIMIAPHHHHT KelHH-
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YANMK TAKOMHNTAITAUHHA BA MyCTAXKAMTAHHO KOMAIINHIKHE TALMUH
aTagM.

Teorpadmi TYp Xocha Gynmuwe. KOxopHaa TacBHp 3THIMaH Typ
XOCHAN GYIMLHUHE YmMyMull Mogenu TaGnnil WwapoATZa TYPIH yCyanap
épaaMuaa aManTa OlOMPHIMIIM MYMKMH. YIapHH acocaH HKKW Tura,
AbHU reorpaduk TYp XocHn 6¥nHuI Ba cakpal W¥nu Onnan (KBauT) Typ
xocHn Gynumra axpatunand. [eorpaduk Typ Xocun 6¥nmuumina Typ
XOCHI G¥HIL KapaCHuHHAT CHPHHYIH GOCKHMW TOMYNRUHSIAPHHHT
reorpapux OVIMHHIINApU Hatwkackfa 103 Oepapn. Epla swoeqy
xaifBOHNaPHRAT AWAIN XyAYANapH CYBIK TYcuknap (Rapénap, k¥nnap,
OKeaunap), Tornap, caxposap ea namjunadTHHHr Oollxa Xap Kawaali
TUMNAPH CHIAH CHP-OHpnapuaaH axKpaTHIHIIR MYMKHH. ATapAa 4y4yk
CYB OpraHuIMiapH TYPIH XHN gapé cucTeManapiaa €kM ¥3apo Gornan-
MaraH kyrnapja xaér Keuupcanap, ynap reorpafuk amoxujanauray
Goynagunap. JeHrn3s opraHM3MIapHHHHT AWMAWM XYAYOTIPM  KYpyx-
NHKRAp, YYKYPIKHK Japakxanapn Typanda Gynrad GenogH cys KeHINHk-
fapy, WYpNUTH TypIh4a O¥arad cysnap €paamu HuRan Onp-Gupuman
axkpafras 6¥naznu,

Tabuuit TaHmaHnu Tapcupu octiaa Gynran reorpadk anoxmza-
MAHCAH CONYTAHAARAD MAXAnndid WapouTRapra MOCRallaghmap Ba
ynapaa reHeTHk TabakanaHnil p¥ii Gepany.

IMetteTrk TabaKamawHIIHKHI DAKATAHWIINAA reHnap apeitdu xam
MawbnyMm Gup pont YHxamnapu MyMKUH, AfHHKCA, TOOYIAUMA KHHUK BA
kam conan O¥aca, Oy ponb RKKON ce3unagu. Arapia NOMyJNauusiap
Y30K BaKT JaeoMuia reorpaduk OYIMHraH xonja konajgurad G¥ncanap,
Y Xonja mecTaurotamd PAM wakmuuard penpolyKTHR  AROXHIA-
TaHWIIHUHT KypTakfdapu uUaiifo Oynnmn MyMxMH. bBymaad nomyns-
LMANAP TYP XOCH CYNUIMHWAT SHpUHYH Gocknuraa OYnaau.

Typ xocHn GYMHWHEHT WeKHHYR GOCKUHW UArapH AnoXMianadrad
TIONY/ISUHARAP Yanapu Awab TypraH apeatHHME aiipuM xXoiinapuaa ¥3apo
KOHTAKTTa KHpHIARunap. By napea Ep rozacuaa piii Gepanmran Tonorpadrk
YIrapuuwiap, SKONOMMK Yarapuiinap Tygalnw Typ apeandHuur wnrapH |
APOKCH3 GyiraH scoitnapd »HIMAMKRA AWam Y4yH Kynait 6¥mu0 konra
pyit Gepamn. ByHpa Xap XM NOMYTAUMANARPHHHI WHAMBHATApH V3
uaTHILMLLNAPY MyMKUE, Hnrapd Talukun TO0TaH pENpOSYKTUE ane
JaNAHHII MEXaHU3MIIAPHHHET KaHY4THK TAKOMMWUIAWTAHAWIHTA, Iypar
NAHUW ZApaXanapura Xapab WKKH NOMyNAuHK §3apo Kyunmo & sn
TeHOGIORA XOCKN KUIANK, EKN YPTanapuiia SHry onfsuromik PAM nap nal
Gynaguran UKKNTa ANOXHAA TYP Xocka G¥namn.
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Teorpaduk Typ Xocun G¥nmuwr kapaérnra Boatuk ma LLinmonui
(eHTH3NMapHAKT COXWIUIapHiIa AUWOBYH GalHKuy KyulIapHHHT HMKKHTa
RHPHK — KyMYWICHMOH Gannkun (Larus argentatus) sa knywa (L. fuscus)
rypRapyuHK Mucon kunHO k¥pcatmm MyMkHH. By Typnap Gup xoiiga
qacanapia ¥3apo waTHuMaigurap. by WKKH Typ Oup TOMOWAaH
[lumonnlt EBpocudau, WKKHHUR ToMoHJas ['pennanans Ba Llumonuii
AMEPHKAHY ¥3 WHWra ONyBUH KeHKa TYPIAPHUHI 32HXHDIApH OpKaTH
Gup-OMpu Ounan Ouprnawran (unoba- 113-pacs). bup Hewa 103 munr
guniap Xo3upru Bepuur 6¥rosn xyayauna 6y GanuxuunapHuHr axaon
popMacy  AIlIara. Ketiunuanuk ynmap (€ AecHrus xnpro.mnapu Hunau
SHONOTMK GOFMUK XOnjAa €Ki AHPHK HUKM MATEPHKIAp CYB XaB3anapu
ppkaiu) wapk Ba rapdra kapaG TApKanTMO XO3Uprd 3amonra Kennsd
ketia TYPIAPHRHIT Y3NYKCH3Z MKKH 3aHUPHUHM XOCHN KHIraHnap.
Gapua KYUIHH KEHXKA TYPTAPHHHT HHAHBHITAPH ¥3apo YaTHInnG HacInH
apiioi Bepanunap. llumonnii sa BonTHK AeHrWsnapd Xyayanapdzaa
keHXa TYPRApHHHT 1uapKWit Pa FapOMil 3aHXMPIAPUHWHT TYTAawra
xoity  xucoOmawazn. Muxpossomonus kapatuuna alipuM Kewxa
TypiapAa pPENpoRyKTUB ANOXWJAANOBYH MEXaHW3IMIAp (Xa€T Tap3H,
aapaM  MOPQONOIUK XYCYCHATNAPHHHT §3Ura XOCNWIH) HKKH FHIH
TYPHUHT naitgo G¥nmwdra etapad O¥araH. Arapaa Xosdpya TYMHK
akpanMmarad Oy MKKR TypHH OHpRamTHpYBYH KeHXa TypRapHHHr
JAHKAPH Kauzafianp cabalbnap OunaH Kaficuaup xoftzad y3unca, y
X0NAa KyMyHICWMOH OCaTHKMM KyW Ba Kayla OalHKYH KyIOH UKKHTA
MYCTaKu Typhapra aiinaHaad. Xo3npua OamHKYHRapHUHT Oy TypyxXnuaa
1yp xocun G¥nuw Y3HHHHr [l GockuduHu GOLINIAH KeuHpaéTraHsnuri
Ba xocnn Oynran Typnap THkIaHWW apadachHia Typrad Typrap
xucobnamany, CYHITH MabAyMoTnapra kypa kKewka Typrap 3amkH-
puaary aiipHm Kexxka Typnapra Typ MakoMH Oepuaran.

Keauvan Typ Xocna G§amm. Teorpadmk Typ Xochn OYnHw
Kapaduuna Gupunun Sockuu reorpadux aKpanraH nNoNylnAUNAIapra
PeHETHK RWBEPreHUMAHHHT coaup OVnuww Ounaw Ompra Gopamu.
Tenetuy AVBePTeRUHAHIHT EpIaMuncH cHpaTHAA MOCTIHIOTHK PAM
HINE ByXcyAra KeMMIDH OJATAA XKYAA Y30K NABOMIIH BaKTHH — MHHI,
XATTO MUNNMOH apNOANAP CYNONACHHY Tanal Kunamu. AMMO TYD XOCHT
‘“T’Yn"lﬂﬂﬂﬂr fomika ycynnapH xaM MaBXyIAKH, yaap €pramu OGunad

HPHHUM Gockuy Ba MOCTIMROTHK PAM HMHT pHBOXNIHHWM HACGATAH
::‘“‘3‘ 6¥nmaran Bakr MoGaimuaa coamp Gymanu. Typ XocHn G¥auws
3PAHUBAAT Gy xumark Tesnamray (aHHHKCA, GHPUHYH GOCkNY) THRH

MY Typ xocun GYNHWI (CHHOWMMIADY: Te3, cakpaw Hynu Gunan
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EKU calTLTALIMOR TYP XocHn 6¥nu} neé aranazu.

Kpantnu 1yp Xocun 6¥nuIHUAT 6nuTTta dopmack — Oy MOMHMION-
OuA, KAPMOTHNIA XPOMOCOMANap MANNQU COHITH TYINAMMHUHE MapTary
opriwnanp. [onunnouany wuausuanap Gup &ku OUp HEYR aeioy
JarOMKHZA Fo3ara YNKamE. Hommnowamd nomysaumanap Yanapy kenus
YHKKaH TYpHaH PENpoOyYKTHE anoxugananraH, twy calabmi Mycrakiy
AHTH TYP cudaTtvaa HaMoEH 6¥nagu. [onenuocHaAnARa Typ XOcHN O¥ Nk
Kapa8AWHUHT OUPHHUM BOCKUYM yuYH 3apyp OYIraH reHnap oKMMuHy
Tixratud KdHW nonynAuuanapHuur reorpaduk axpataand K¥nafnm.
napn Gunan amac, Ganku Masnym Oup unTeonoruk Oyswnuuinap Gunay
amanra owadd. Jyparalinap CenyITANMH MAKAMAACH PenpoAYKTia
ANOXUAANAHHIUHUHT HIAKRNAHAIIW YYYH KYN aBIOANAD KATOPH Tanal
JTHNMANAN: ¥ Te3Ta Ayparait aBRoOANapAard XpoMocoManap TYnramu-
HHHT MYBO33HAT/aHMaraH Xonatd Ounan mnaizo O¥nmaau. Arappa
YCHMIMKIAPHUHT AUTIOHANH Ba yAfgan naigo Ofnran nonwnnonanu
nonyauuAnapu Gup-Gupura sxuH woiila Ycaguran OG¥ncanap, Ynap
Ypracvia nyparadnam cogup OynanM, TaOuuil Tawnawuml veTAaH
YAHTTAHWUIHHHT XaMAa TaMeTanapHi caMapacus HIINATHUIHHET ONARHE
ONHIINKK YUYH IMAKANAHaGHIal ONO3uroTHK aToXHAATOBYH MEXaHH3IM-
napun (TYp Xocun 6Ynuw wapabHHMAC MKKHBUR Gockwun) Kynnab -
KYBRATIANAKY,

Veumnvknapaa nomwnnowanssan Gapk KHIYBYW KRAHTIH Typ
xocun OYiHmHuHr Sup Heya THOMapy Mawkaym. Keawtam Typ xocu
6ynuwmra Xapaad Jivione Tomouwpman Yprawwiran Clarkia biloba
Cllingulata MKKATZ 2nmmoun Typ Mucon O¥nanu. Xap HKKH T
Kanudopunana (AKII) ycanw, ammo C.lingufata Hunr apea..
kamOapruHa 6YnuG ukke xoifiga mapkasuii Cveppa-Hesagana sa €.
biloba apeanuuuur wanyGull wekxacupa Tapkanrad. Xap MKKK T
9eTAaNn UYAHTTAaHYBYH YCUMNUKNap, ITeKWH ¥3-V3MmaH XaM danrn?
Hagunap, ryntoxGapriap waknwgaru alipum  gapkmapun  Xucobi:
0AMarasfia ynap Mophonoruanapy Gunad kyas YXulawanpnap. AMM
6y MKKM TYPHWHT XpOMOCOMATap TYnmaMu GMTTa TpaHcnoxauud, Oui
Hewa WHBEpCHRNAp Gunan bapknanamu. Bynzan Tawxapn C.lingwlat
xpoMocoManap Tyunamuna C. biloha HUHTC HKKUTA XPOMOCOMACHHH!
KHCMIra FOMONOFUK GYNraH K¥luuMya Xpomo-coMact Mapxkya (Mnosd
114-pacm). Top apeanra ara 6ynran C.lingulata Gup-Gupuzad cyHT T
conup O¥nras Xoaucamap Tydaliay Xxpomocomanap TymamMiisl
kMR KaliTa Tysunuwinap watuskacuaa C biloba TypumaH kel
uUMKKaH. Tpanciokatua, kywunww, okpasaml kabn Oy XARASL
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XpOMOCOMa KaltiTa TyzunRnwnap GYRWYA TeTepoNroTany HHAMBUATAD
facT TYLMTIHARK Xoccacura aragiprap. HIyuaad wkamud, typ Xocun
Gynnm  wapadHUHUHT Supunun  OGOCKHUM  annennapHuumr  YHHATUK
axamusTad 6¥nmaran Tadakanawnuinapra 3ra 6¥aran xpoMocoMa Kaiirta
TY3UNMWIAPY OMIAH aManra owaju. V3-y3unan wanrnaruw nomyns-
gadga Oy XHIjarn Kadta Tysu/MUIEApHAHT  TapKAMMUIHrd WMKOH
Gepanu. XpoMOcoMa KaifTa Ty3unuuilapi HATHKACHAA NOMY NAUUAHHHT
ﬁup KHCMH KaHﬂaﬁ}mp Japaxaxa NMORYNAUGHAHHHE KOMraH KHCMHAEH
penpoIyKTHB  ATOXHAANaHTaH 6ynub komuumm OGunavox, TaGnnit
taHnaHue Kywumda PAM napHnHl pHBOKNAHNIIKTA YMKOH ApaThHO
oepaad.

Wiyxpalt kG, Typ xacur G¥uur — gy Oup GYTYH TYRUWAHC 33MOH
Ba MAKOHJd WKKH EKH YHOAH OpTHK Typnapra &¥nmxuummanp. Boirkaya
aliTranaa, TYP XOcH O¥NHIL — MeHeTHK OYHK TH3IAMHHHI EHETHK E£0WK
THIKMAapra G annuumaup.,

TonyATRUANAPAR CORUP GYRARMTaH XOAHCANAPHHHI HATHKACK
oeMEHT2p ANANTHB XOAWCAnapHUHT WAKITAHEWM Ba MOHPOBARAMAA
Epzari THPUKIHK 3BONOUHACHHURT SHI MYXIM Ba Mapkazuil Gockuuu
Gynran MR TyPRAPHHHT Xocus Gynuui xapa8Huaup. Suru Typ Xocun
6ynuiA GANAH adpHM NOMynAuWANap TOMOKMAAH BYXKYATd KenraH
dapknapHUHr TEKHCIAHKWIIM TYXTAHIM. AMMO SHTH Typ JoupacHia
MHKPO3BOITIOUHOH AapadHnap TYxXIOBCHI JasoM 3Tamu. Bapua dupuk
MACIITAONH 3BONIOLHOH  XOAHCANAP — MAKPO3BOMKIHOH XOLHCA-
JAPHUHT acocH GYAMG MHKPO3BOMOUKOH kapaéH XHcoGraHaay. AlHan
MHKPOIBOITFONHOH Kapaénga (Typ WYMAAR) 3BONIONMAHMHEL Xapakar-
NAaHTHPYBUA KYYJIapH, SroHa BONKOUMAHN HYHANTHPYBUW 3BONIOUHOH
oMuRn ~ TaGrrit TannannwrrsT GaoHATH ETHLINHIHHN KYpaMi3.

331



XVil 606. OHTOEHE3HHHI 'TEHETHK ACOCJTAPH

OeoMOUHOR Yarapumnap Hadakat TyprapHHHT aigo G¥mumn g;
ynumH OHnaHruHa smac, Dankd OpraHfIapHWHT SHrUNAHUIGH, OHTo
FeHETHK DPHUBOMIAHHIIAArY Kalita auranaHHumnap GHAaH XaM ysapj
GornanraHaup., Opraiu3MHHHI PHBOMKNAHHILKA AKKA AWMNOHA SApor:
sra Gynran 3urotanad GownaHagH. Ywrdy 3uroTa MHTOTHK paBHiuj;
6ynuuub, Anponapra sra OVAran KUYMK XaxXMAard K¥n COHITH Xyskai.
panapH{ XOCHI KMaau. YnapHuur Oup KHcMu Gupnamud GoCKRuIapy;
axpartnd KuHCHit XyxaHpamapHe &KH TaMeTanapHH XOCHI KHMIyBuy
roHafanapra afinaHagn. AfxHan ymly rameramapia Ma®liyM TYPHWu|
TYIHK reHeTik ax6opoTu MyxaccamnaHrasaup. by rexernk axGopor-
HHHT HHOWBMAYan (WaxcHi} pHBOKNAHWLIAG aManra OWWPHARLIN Bg
OPraHN3MHUHT TYPNH TYKUMANApPH, OpraMnapn KeTMa-keT APaTHin.
IEHHHHI TEHETHK MaTepHan TOMOHWIAH Ha30paT KWIMHMINK OHTDTre
HETHKA &KM HHAHBHAYAJN PHBOXKIAHHIN FeHETHKACHHHHD MazMy-
HHHM TALIKHT KHNaaH.

Ourorenes ned opraHH3IMIAPHHHT TYXYMHAHHT YPYFRaHHLIN EKH
TYXYM PHBOXUHUHT daonnawyed nafituaan Gownab To vabuufl
¥nuMura xapap OYnanuraH pHBOAUTAHUIN AappHra alitupagm. Tyxym
XyXaiipa Xxamga cnepMarozownnap tafiép Oenrunapra sra G¥nmaciad,
$akart TAIUKH Ba MYKH MYXUTHHHI MabIyM MApOHTNapHAA amanra
OWIANHran Kyn Xyxafpanu opragi3MNapHMHC PHBOXRNAHUI KacTypHIa
sragup. MHAVBHAYAN PHBONTAHULI TeHJAPHUHT YPIWTA XOCRWIH, yJap
$AONHATHHHUHT BaKTH, KOWM BAa HIYWIUIATH RacTYPAAHraH TeHOTHN
TH3UMit Ounan  Gearnnanazu. OnTOreHes opraHusMaap puBOXNa-
HHLIMHHHT aliHaH aHa iy AACTYPHUHE aManra owaalraH xapaduiinp.
OuTtoresescus Xaér IBOMOLUMACHHH TACaBBYP KHAMII MYMKMH 3Mac.
Onrorenes punoreres Gunan yambapuac Gorauk. PrAOreHes MawiyM
CHCTEMATHK [YPYXJAPHHHT TapHXHH PHBOXTAHWWHARP. OHTOreHes-
Aari alipHM HHIUBALIAPHUAC ¥3rapuinnchs QunoreHesun TacassyP
KumuG Gynmaiign. OwTorewes Oy reHoTHnaa MycTaxkammanrad TYP
TAPHXHHHHT aKCH BA OKHOATHAND.

OHTOr¢HeZHWAT Mpcuil  acocnapuay  YpraHagnras reHeTHKa
haHuHMHT GYAHMH ONTOTEHETHKS &ku (peHoTeHeTRKA 16 aTanall. .
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1. ASP XHJ OPraHu3IMIap ONTOTENEIH XAKHIA TACABBYPALP

QOuroreder xap CHp WHANBUAHHHIC YHUHI KaicKH CHCTEMATHK
r)rpyxra MaHC}fﬁHH FHIAH K4ATbH Ha?.ap a:kpanmac XoccacH ){HCOGI]&HMH.
Xap XUl Typnapra KHpYBYM OpPraHMIMIAPHWHT OHTOMEHE3H YHWHT
JABOMHINMIH, TE3NHUIH, TabaKananu XapakTepu OunaH Sup xun aMac.
Onatia ontTorenes M0pHoHan Ba nocTIMCpHOHAN Haepaapra GYnM-
pagH. XalfBonmapaa 3MmGpuoHAn AaBpia TabakamaHUIIHWHT KYWTH
oKAHIUTHHH, VYcuMNHKkmapha sca Oy kapadHHHHI nocTaMOproHAN
naBpAa KYNPOK Ky3aTHIMWWHH kypamui. OHTOreHE3HMHr Xap OWp
naBpH ¥3 Handaryfa crdatT kuxatiaH Gapkianypyid CHp KaHua kerMa-
xeT O¥naguran knuuk RaBpnapra Gynunanuw. OHroreHez Tyrpn
PUMBOKIAHHLI Xamaa MeTamopdos Hynu Gunan 6Ynaniran puBOKTaHKW
rydaiinu 6opaau.

Tupuk Tabwatna OpraHM3MNAPHUHC IDAXCHHA  PUBOXIAHWIN
WAKANAPH  XHAMA-XUD O¥1HO npokapuoT, 3aMGypyFaap, >SYKapHoTr
OpraHM3MNapia OHTOTEHe3 XapadHu Typrwua 6opagn. Opranuzmnap-
HUHT KYIT xXyskalipanunuexa VYTHmmape SHNaH OHTOreHe3 Y3IHHHHT
makn® Ba BakTra HHcOartan y3aHwmwu kaOu MypaxkkaGnawumnap
kyzaTHnagu (unoea — | [5-pacu). OHTOreHe? 3BOMIOUHACH XKapagHuaa
upcu#t axOOpPOTHH aManra OIHPHINHUMHT TaKOMHNTAWITAH YCYNHHHHT
naftgo G¥nwwM Gunad pPHBOXKIAHULIHWHT XaTTO COONANAUTHWIN Xam
Ky3aTMRaaHd. DBONIOUMAHHHT Oopuilp  kapadHuBa YcUMNMK Ba
XaiipoHnapia pPREOKNAHAWHHHT MYpakkad UWHKNM paikgo &¥mub, xap
Gup GoCKMY MYXHTHHHI ME@bIyM LIAPOUTIAPUra MOchauiraH 6ymaan.
Bab3an 3BoniOUWA KADAEHHZA XAST UWKIHHHHC HKKMAaMuYM coana-
TR CORAD SHRAR 2A Yy Srnan SOTTRR FRTED SYTYHE SRTOTTRRTHA
PHBOXNAHKLL kapadH cudar skuxataan Ysrapaan. Byura macon xumub
PHBOXKNaHMUIHWHT rannouws, Gdasacuyian zunnoup (azacura, mera-
Mophoz puBoxmanMingad (amdubnanapaa) TYEPH PUBOKAAHMUIITA
(penTiwa Ba Golwka IOKOPH yMypTKanHnapia) JTHIOMHT K¥pcaTnill
MYMKUH. TYrpr pHBOXKIAHHLILR AHUW TVFURraH XxaleoH Oonacu
TysunMa napaxanapi O¥iinya ora-oHanapura ¥xwaid G¥naganap, haxar
KR4uKRrg Gunan hapknasanu.

Meramopgos Hynna Gopanuran PUBOKIAHNAII KATOp JHIWRKATH
6UCKTJI‘IJIa]:: opkanu Gopaad: TYXyMIaH TauWHKE 4WKagd, Oy JTUUMHKA
MYPakka$ Yarapulinap HATWXKACHAA ROAra €Trad WHAMBUANAD Ty3UNMa
Rapaxcacura ara OYnamn. Meramopdos puBONNaHMWman TYrpHaan-
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TYrpH pHBORMAHMUTa ¥THIT - Epaa Xadr 3BORKUHACHHHHT KeluHr,
GOCKUUTapHHHHT 3HI MyXMM HaTIKACHAHP.

Veumanrnap ontorenesu ¥3ura xoc Tapsaa Sopauu. Bupunuvgay
YCUMIMKIADHHHET IMGPHOHAN pUBOKIAHHIUWEA TabaKanaHuir Kyucn:
uofanaura, HKKMHYWAAH, Xa€T LMKAH JaBOMWAA Xagrui dopma
NAPHWHT GHp HEHa MapTa ATMAWKHHKILG Ky3aTHAaOU.

Tynmu Yenmnuknapaa QHTOreHe3 KyiMaaru RaBprapfan uGopa
Oynanu:

1. 3mOpuoHan paep. By AaBpaa Makpo- Ba MUKDOrameTanapHuH)
¥3apo KYWHIMWKAAH Xocun GY¥NraH 3uroTafaH QouUIaHNG AHrM ypy
xocun O¥aMUIH Ba YAUNT TYARK munns eTATWWH OnnaH sKyHnaHagn,

2. KOBenw (munik) naepy. By AaBp SHTH 2BIOJ — YPYFHUHE YHu
YHKAG YHUHT BEreTaTMs OpraHRapPHHUHT IMAKUIAHHO, reHepatuc
Qpraunap ~ ryn KypraknapirvHr naigo 6¥na Gownawn 08nay tyraitnn

3. UencpaTia opramnap (ryn-Mepa-ypyr) HHHT Xocun G¥nu¢
VCHMITHKHART KYTaiiitr Raspu.

4, Kap#ul Ba Y1HUI — OHTOreHe3HIRHI AKYHNAHKI A3BPH,

[Okopuna 0agH aTuNrad YCHMIHKNApAard ORTOICHE3 jaBpaap:
OHp HHUMK XaMia MKKU HUWITHK MOHOKApN YCHMIMKIapia daxar Gup
MADTA KOPUAATH TapTHORA HaMoEH O¥nann. K¥n Aunauk (noaukapm
Yeumnuxnapfa sMGpronan, oseHn aappaap OBp MapTa coxup Gynanu
3-zmasp 3ca kYT MapTa TakpopIaHagH.

KYymuunuk YCUMAHKIGp OHTOreHe3HHNA XaSTHHHI NABOMHMINHIH,
Moponoruk Ba GyHkugoHan Genru Ba Xoccanaph 6unan dapkraHysHn
KHYHK Ba KaTTa XaéTuii umknnap OWnaH ranmannd Typagu. Afipum
YerMIuKnap/ia YPYfIaHHI, ypyF XoCHn O¥auul Gunan ynapuuur yHut
YPKWILS ODACHAA KaTTa Y3Iunnm smasxyn, Gy ysuauw xarre jnanap
Gunan ¥nuanagd. BavsaH MypTaKHHHT PHBOXIAHMILM OHA OpraHH3M-
HUHT TAbCHPHUCH3, CMOPAHTHA Ba CROPOMUILTADHAHT JEBOPRApH TabCH-
puaa Oynamu. YPyrmaHHUI OHa YCHMIHKA2 GOPaid, aMMO MypTaKHUHT
PHBOXKTAHHLIM YHNAH Tauikapuaa GYnand. PUBOknaHMHuur Gyuxal
col/ia THIH NenvAOKeHAPOHIAp, KATAMUTNAP, YEYEIH NanopoTHRKIAP
YUYH xoc, ¥ alipum rymnk Yeumnukaapaa (KeHbIueHb) Xamzga mapasut
XaWBOHNApAA KY3aTHIAH.

Napaxtnap, Gyramap Ba kym RwiHk YTiap WHAMBHANApRHHT
MypakkaCmulapura  KapaMmail, VIlapHHMHI OHTOrEHe3 Ty3unMa
Aapakanapu Gyiiuva Gup pa ukxu MUINHK ddemep TyTH YouMaHks
NapHUKNZAK KeWuuma Typamu. OXuprH YcHMIMK TypyXiapu OHTOr®
Me3na Tabakalahmm Bz MophoreHes kapaémnapy («resnauiit?
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XapakTepura 3ra. VcAMIMKknapga OomKapys TH3NMWHHHT €Tapiu
Japaxaga pHBOKITaAHMAaranmury cababnu oHToreHes nadun (Y3rapuwra
MOMMN) TUTY GHAaH axpanub TYpaan. YeHMAMKIapRXa OHTOreHe3
AKCAPHAT XONAapia XaifBoHmapra HHCOATAaH MYXHTHHHI LIapOUTAapHra
K¥npox Sornuk G¥nann.

CHCTEMATHKAHKHAT Xap XHA TAKCOHOMHK Gupnuknapuja moﬁnam-
raH OpraHi3MIapaa OHTOreHes Y2uHHHI Tadakananuin MaciuTabu Onnax
axpanud typann. Bup xyxkalipanunapza y conza tanaa 6ymanu. FOkopn
yeumiuknapaa tabakanawull OkapalHH  4Y3HIran Ba  3mOpuoHan
pHBOKNAHHI OHNAHTHHA dYerapanaHMaiiii. chmnuxﬂapﬂa MeTaMmep
opraHnapra acoc K¥itumr GyTyH oHTOTEHE3 HaBOMHAR ‘amanra owagu.
Xaitteonnapna radaxkanaduill xapa&HH OpPraHNapHHHT XOcHR O¥mHINH
aMOpHoHan Aasp Gumak yerapamarrat.

OuTorenes MyAZATHHHHC JAROMMIHAMIY. Xap Xun THINAEp,
cuHdNap Ba TYPKYMIApra KHPYBUM OpraHusMnap oHToreHesd Mynaa-
THHHHE JaBOMUANUrH Typnuua, By — TYDHUHI 3HI MYXHM XYCYCHATH.
Bup Xyxaiipanu oprausaMiapza OHTOTeHE3 KU3 XyKalipanapHaHr
XoCcHN o¥nuury Ounaw TyrannaHaau, MOpQONOrHK KHXataaH YuMm Kain
srunmMaiian. 3amGypyrnap, YCHMIHKNApPAAa Xap XHA OpraHnapHHHC
KapHIlM HOTEKHC paBHILaa coxdp O¥nmazu. B-xaneanna alipum Typnap
OHTOTEHE3 MYINATHHHHT NaBOMHNTHIH KENTRPHIIIaH.

XafieoH Ba ¥cuMIMKIap OHTOTeHesnza Oup Karvop acocHid
wapadunap: Yenu, tYkuManapuusr tabakanandwn, MopdoreHes, SEHA
oprad ea OenranapHHHC UaknadHHLM aMaRrra oulaad. by xapaén-
JAPHWHI  aManra OWMmELA, ALHH  OPrasnIMIapHHHr  HHIHBUIYAI
PHBOKAAHWIINIA OHTOrCHE3HH OOWIKADYBYH TeW/TAapHHHT  DOINHHI
BHUKAI MyXuM axamusT kacG Iraan. lMpokapror Ba 6up Xyxaipanu
3¥KapHoThapAa reHfad T1¢ Oenrdra xanap OYynraH Ayn >kynRa KWCKa,
Bapya uwpcuit Genrunap Gesocuta Xykaiipaga Maexkya Gynran rexnmap
TOMOHHAAH Senrunadazv. AKcCapuaT KYIMYHIHKHH TALIKHI 3TYBYH K¥n
Xy¥altpanu opranusMnapaa, wy xymiaagad Gapya rokcak YcHMITHKNap,
Xalisou.'ap Ba 0gaMza reHaad To Genrura Kagap 6ynras #¥n y3yHpoK ea
Mypaxkabpoxaup. YrapHUHT MopdolorHKk Ba GHOKUMEBHHA Genrunapn
KaTop apnmopnap JaroMHRA ¥3apo k¥nnab myHocabGarnapaa 6ymanuraH
XykafpanapHuur akTHB Xolarga Oynajurad xap XHD Xoccalapra ara
G¥nran TeHNapHRMHT (PaonEATHA GOFNHKAUD,
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2. bupnam+n TaGaKanNaHHIO

Qurorenes YIVH KeTMa-KkeT colup O¥naguran TadaxkalaHKiH
MaRxkyUMrd  xapaktepnuaup. OuToreHeTHk TabGakafaHuww
GOLNAHFHY XOMHNA DUBOXIAHUWAHAHT GOpHIUMAA CTPYKTYPaBul
GYHKDUOHAN XHRMA-XUIAMKHHHC Najigc Oyauup sa Oydda X
Gynran CTRYKTYPAHMAT HXTHCOCAAHKINN KapadHHra alTHIAAH.

K¥nm xyxalipand MaBXyJOTIGPHWHT YCWIOH Ba HHIHBHI
PHBOKNAHWIIMHMAT  aCOCHAA  XYXalipalapHUHE MHTOTHK O¥nH
kynainw Xoaucacn €ragu. Mntosz Tenr nmpewiinn GYnMHALIANP
OYHUHr OKMDATHAA OPTAHWIMHHHT TYpAUYA WXTHCOCTAMMAH TYKH
napUHUHT XyXaifpanapu (Must, MyCKyn, Tepu Ba GoluKanap) MaHTH
¥xwagr reHoTHRIApra sra 6ynuunapu kepak, ByHjalt xonga oHTOrE
wapaéuuza TYKMMA Ba XyxalpanapHuir TaGakamandll reHe
MEXaHU3MIAPH KaHRaif keuagu? Jieran CaARON TYFHIAAW.

By carosra %apod GepyBYH OHTOreHSTHKA OHTOTEHERHHUHT WD
AeTEpMUHBLHACHHN Yprauniiga ¥3ura Xoc¢ SHAaludil METORHra
OHTOTeHEZHW EHETHK TAOKWK KHIMUIHUHT RACTAAOKM MOMEHTR «
ren - 6up Genrud» MpUHUMMHIA MYBOQWK Oenrl wakinaHHLIHra
TABCHPHHN TaxXNMHn Kuaumgar nbopar. Xo3Mpru 3aMOH  HYK
Hazapyiad Oy KapamwHu Kyhiugaruua gskw MyMmkun: red (JIHK) - P
—oKCcHA —— GenrH. MHAHBANYAN pUBOXNAHHLIHHET pCUil acocnap!
yprandirRUHr 6ol MyaMMOCH «reH-Genru» 2aHKepujard opa
3BEHOMapHH AHHKTAWAZH ROOPATAUD.

Marmymku, Gapda k¥n xymaiipanu cpraHusmmapad OHTOTE
ATOHA Xyxalipa-3uroTafiay GolunaHagy. OHNTOreHes kapaéHiaa auf
MWTO3 AYMH GunaH kYN mMapra Ba kalita-kaira GVmawud Kynaik
HATHKACHA OpraHu3MnapAa 6apua TYKMMa, opradhnap (GCHOTHI

ARpHM TYpRAP OHTOreHe3IHHHIIN NABOMHHAHIK

8-oicas
Typnap OHTOTeHE3 MYANATHHAR
JaBOMUHTHIH
L. TpokapuoTnap nyHécH
I[nanesnap Bup Heya coat
IT1.3am0ypyEnap AyREcH
Tennmunnym  Penicillium notanum Bup ueva xadra
TpyTosrk Fomes fomentarius 25 pmnrada
Ok 3amGypyr  Botulus botuius Bup neva MR ___
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[111. Venmnnknap ayugcn
Pesyurka Arabidopsis thaliana 60 — 70 Kyn
Byrgoft Triticum vulgare 1 ftun
Tox Viris vinifera 80 - 100 tinn
Onma Malus domestica 200 i
Enrok Juglans regia 300 — 440 tinn
Kixa Tilia grandifolia 1000 finn
Oy6 Quercus robur 1200 imn
Kunapic Cupressus fastigiata 3000 itsn
MaMoHT Japaxti  Seguola gigantea 5000 tun

IV. Xaiigosnap aynécu -
Yymonn Formica fusca 7 fun
Acan apu Apis mellifera 5 itun
Jlakka Gannk Silurus glanis 60 itun
Kypbaka Bufo bufo 36 finnraua
Towdaka Testudo sumeiri 150 Annva
YKxH Bubo bubo 68 fiun
K¥x kos kanrapu Columba livia 30 finnua
Agpprixa duan Elephas maximus 60 fun
ub6oH Hvlobates lar 32 iaun

PHBOATIAHATA. YNapHUHT Tapkubuiarn XykKaiipanap pa yHIAH TaWKWr
Gynran TYKuma, oprannap Oup - OupuwaaH cTpykTypaesuil Ty3IHIMILK Ba
QyHKUMATApY XKWXATHRAH Kyunu ¢apk Kunaguran 6¥namn. Byruns
HATHXACHAR OPFaHNIMIEPHRHAT Dap4a TYKUMATapH, opraniapi pHBOX-
nrananu. YnapHuer Oapuya Xykaitpanapu nactnabku AroHa Xy#aitpa-
IUCOTAHHAC K¥mafinmEaas xocHn 6¥nany.

Opranu3mnap HHAXBRIYaJl PHBOKIAHULIMHUHE GoWNiaHFiy sTan-
NAPHHKHT aAMaNra OMHIUHHY DEACHAOBYH MONEKYRSpP-reHRETHK XKapaéu-
Nap acocan XadliBounapia Yprawnarad. BollIaHFHuy 3Tanfard FeHETHK
KapagHnap yMypTKachs (XalapoTnap, HHHATAHIMRAp) Ba yMYPTKaW
(cyBaa Ba KypyKNuKa SWoBYHNap, CYTOMA3YRYKIAP) XaitBornapaa OHg
XMN tap3ma pYit OepHWINAFH AHUKNAHAH. BYHURT THAHK MHCOMW
cibaTHaa GakanapHMHT MAK dMOPUOreHEIWNa TEHNAP AKTHRINIHHMHT
KaHnaii =rapHws 6uaH TaHUuG YuKafinue,

OurorenesHunr Gopmunaa OYnrycy Tyxym Xyxaiipaga pPHK,
Pubocoma pa nPHK xanan cuntesnaxa Gourainu (1)6-pacu). Bynap
YPyenammmpaH cyHr 3MOpUOH  PHBOXITAWHLIMHHHT  GOLLTatrHY
*Tansnapu ygyu sapyp Oynaau. Cypna Bd KypyxIHMKAZ SWOBYWIAD BA
Gowka Xall BOHNAPHHHT COUNTIapuaa Gy CRHTesNaHuLy, afnukKca, pPHK
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HHHr CuHTe3H gHaja owany. TyxyMm Xyxkaipana HPHK 3axdpacHHuwx
kYnaituun KYWHMYa  TYXYMOOH Xyskaiipacpad Yragwran uPHI
Monekynanapd xHcoBura xam wynasan. Bymapuwar GapuacH ow
opranyaM Gunad OornuMk vpcuinanudw Xoaucacuawp.TyxyMaa saxup
CHdatvaa HHFTHITAH Oy Maxcymomnap yaTOITaIMa puSocoManapuia
‘oxcHiap Bunan Ompra 6¥nram wPHK mMonexynanapuia caxnaHazw
OTanik TeHOMH TYXyYM XyXKafipa HuMra KHPHTHJITAHIAH keHHAM
ypyFRaHuw Kapa€HudaH c¥HC TyXYMHWHT OymuHumum Gouwnanagn
Jactnabku nafitnapna Oy kapagr Tyxympaaru Maexya axbopo
ToMoHWAaH Oouikapunags, JHK wanr pennnkaauscu pyii Sepanu
Tyxymaarn 3axuwpaga Oymran pufocoma Ba HPHK xXucobura oxcu:
CUHTE3H KaJan aManra owadu. By Baxtaa aurn PHK monexymanapy
cHHTe3NaHMmali, GHHoGapwH, oTa Ba oHA reHomnapn Oy JaBpAa MaccHi
B¥namu. by napca Gaka (Rana esculenta) pa yrxasuiral raxphnGana ¥
wponacHHU TONTAH. ;

H

Crnanus: rexomas mar da-

#PHK ranresk B Gratux natrrpy, YPEE. casvmsanse
pran PRI MY cape Comtannuk (o Gaatyns)  2PZK crpsae-
a3 TFIAanEmn MHPETIIE &2 (ke Gactma wawr bomazsire
3 : !
wl_ﬁ’ﬁmum ]—-E.nw I —vl_.n..t}n ] — l'a:r]?mz — (?:;;?}:g:gaﬂ-
E H \IEPINHT PHECX -
vPHE 2¥T Tyoywg o 5 Mypoak Bazaxa-  |RMECY)
rpzadganapu Buten ALOLIE OTFE CERSUE §T : X HENT marn-
TyME KRR OIRIELS SerTressssees s [TV

CQegnn ca JHE ciatezxgnsr

Eointan M 30 J2B oMK

e e TR —————

116-pacu. Bakasuur unk sMGpHOreHe3u/a reHap HacaIurHHHHE
Yarapnwn ('epaon Gyiiny4a).

BakanuHr ypyrianMaraH TyXyM XyXaltpacH ykon &paaMuial
GaonmawrTHpUAraH Ba . ywpaw sgapo ondHG Tawnaurad. CyHrps
MUKponUneTka €poamuia Dowka GaKaHW pHRGKIARWLIHHWAT CYHETH
Gockuunga (Bnactyna, racTpyna sa OGouwlkanap) Gynram MypTak
XYXaApacHHUHT AEpocH peuMnueHT Oakara KyuupuG Yrraauuras.
Arapaa noxop GakanyHr sgpocH TalaKaNaHWIUHK OOWHAaH KeyHprad
Oynca, y X0n4a peurnieHT TyXyM Hopman sMOpuon Gepmaitin. Arapas
JoHOp ARPOCH Xanu TaGakananrad O¥nMaca Xampa GolnanFHY
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ML FITImLre — 8 FJIFLLY, pAEELASANGLITL L DRSWPLELA R FITTNE WaRJIE RIL wWydive,

XONRA PEUHMUEHT TYXyM XyXalpa Wt Ganux wmaknmaHryHra Kagap
HopMan OYnuHWIIAH  caknad wonaxM. Arapaa modHop — Xysatipa
gracTyna kM MAK ractpyna dockuauaa 6¥nca, y BakTaoa peuMnueHT —
‘gnponaﬂ HopMan AT Oannk pusoxnawaau. bunoGapuwu, xyxkaiipa
41pPONAPH PUBOXNAHUIIHHHT HAK GockuunapHaa Xamu TabakanaHMmara
GYnaau Ba ynap 3urora sgpocu KuitMartura renr 6ynanu. Kew racrpyna
GockHuMaa O¥nran Xyskalipafas saponn Xywaiipa kyumpuG yrkazun-
raifa 2vOpnoH puBOXNanmaraH, OuHOG2pHH, racTpymAUMA XonaTtaa
sapo TaGakanaHWWHHRHT KalTapraMac kapadun coqupo¥nany,

OMOpHOTeHERHUHT JacTNadky COCKHYNApH JlaeOoMuIa TO CYHITH
pracTyna Gockuunrava Bapua O¥nuHagTran Xyxaiipanapra xoc byarax
reHeTHK axOopoTHMHr YMyMHA MeTadonuk kapaéunapra anoxazop
GynraH KHCMHTWHR peanH3audd KWITHHagH, CYHrpa Maxcyc TYKHMa
reHNaPHHHHT ACTa-CEKHH JIENpeccHdcH OouwraHazm. JDHAW MYPTaK
Xyxatipacununr tabakanannmm Gowmmanagy. Xalieownapra tacTpyna
fockuuMaa  «ycTyH» Ae®  HoMnanran Xyxai#ipanap Waknnanng,
YNAPHUHET Xap XHN MONYIRUMAIADH TYPAH XN TYKUMa& Ba opraHnap
OHBOWCIAHHUIMRMAT acoch XucoOrmanann. XaleroH Ba YCUMIHUKIAPHHHAT
KellMHIH PHEOMMAHHINHM OHTOTEHETHK XapalHIapHHHC Xap XWn ¥zapo
GornMK zaRkvpnappia TeHNapHWAT TOX AaKTHEMamIHG, roxX cycalnd
Goputuy Ounan xapakrepaaHaad. ByHaa reHeTHK qacTypnaHral aipHm
Xyxalfipa KICHAapWHWHr XKajgan kymaiinuyg, OSowmxamapHHUHC Hodya
6¥nuww karra pone YiiHadaw. By sca rednap akTHBIHTHHEW GOWKapUHIN
Gunax Gornux XucobnaHams.

OHTOreHeIHUHT 3HI GOLMaHFy Jappnap, SbHW 3MroTa napda-
TRMMAE,, TERSH FHATNA. TUATQRUREIMARTE TCOMANIRTIAR, RATHATARARY, .
byHzxa Tyxym Xyxaiipa uMTonIasMacH ypyrnaHumiraya 6yiran zaspha
YHIA Mapxkyn Oynrax Opradd3MHUHT TEH MaxcylloTnapu  3Basiura
Tafakanawrar xonatda OYnagu. Keitunuanuk sca TaGakaNaHMIIHHHT
TEHETHK MexaHR3MITApH XyXkaiipa Ba TyKuManapAa NORUONOUAHA Ba

NORUTEHKUE XaMaa reHnapHHHT BakT ?J'I‘-laMH,El& HULTAUIH OpKanH aManra
OIagnH.

3. OHTOreHe3HHAHT AHCKPETANIH

Oprannam onToreHes >kapadHuaa AXTMT 6HUp GyTyH TWIMM
“Mdathpa wamoen G¥nagu. Ly caBabmu Xap KaWaait cTpykTypa €K
YHKUHAHK y Gunan Gosnuk GYiIran CTPYKTypara TabCHp KANMAacaH

339



V3rapTHPUl MYMKUH 3Mac. AMMO OHTOTERE3HHHT OopHLIMAaA
AMCKPETIHK Ky3aTHaanu. HHAMBHRYaN pUBOXKIAHHIN KApa&RH HOTEKHC
PaBHUIZIa KedajH, YHAA YCUIll XapakTepH Ba Tabakanaumu ¥arapuiriapu
opkami nofanaHaanral AaBPAapHHHr cHATIH aNMALHUHYBH COZRKD

O¥naan.
3.1. Craguann (zappuii) pHBOXKTAHHIL

Veumnnknapaa  owToreHes  guCKpeTIMTM  pUBOXKNARAWHHHC
cTazuAnapn (nasprapn) CopAMrMaa WaModH Gynamm. YcuMmIuKnap
OHTOFcHe3n 3 TaCaxanaHyl Ba MopdioreHes skapagHNapMHUHT cHATIH
aIMALIHHYBH coHp O¥naaW. ByHWHT HaTHkacHIa Kaiffag »runran
KapaéunapHu YTaul y4yH 3apyp 6¥nrawm TawkM MyXHMT OMRITapPHHRMHr
komnnexcH ¥srapann. Tafakanauull Ba MopdoreHez skapa&napu
XaMmjia yrap yayH 3apyp GYnran pusokIanuil wapoutnapy SumaH Gup-
Oupnaas Gapk KHYBYM anoxuaa Gockuunap cragusgnap aeG atanajfH,
3apyp O¥nraH wapt-wapout SY¥nMaca CTAAHANW V3raphwnap Ko3ara
KenMaiigu, OYHMHI 3Ba3Ura ONTOTEHE3 XaM OXHpHra eTKa3sHaMacAaH,
Yenmnuk rynnam €xu Xocun Oepuul pazacura kupuiiMaiiy,

BUpHHYH CTaAMS — SPOBM3AUMA MypTak Youimvgan OomnaHana.
byuna oprasusM yd4yH MyXHTHRHT eTakud OMHIH XapopaThup.
ApoBH3auus CTAAMACHHH YTaiy yuyH 3apyp Gynran xapoparnap Gyiinua
YeuMnukap 6axopru Ba Kyarn waknnapra 6¥nurani, Baxopru Gyraoi
AposHzaiMA cTamnAckur 5-12°C xapopatuma 7-15 kyH numaa, Ky3TH
6yrnoit aca 0-10°C xapopataa 30-70 kyunapza a6 6¥nanu.

Onataa kysri Ycumnwxnap arapla Gaxopna 3kuica, HOKOpH
Xapoparna ycagM, Tyae k¥ nodand Oynanu, aMMmo puegaRanmaiin —
Sowoknauuin Gomnaumakan (117-pacm). Arapaa ypyrnap IKHL
ONUHAAH MAabAYM BAKT JABOMHAA NACT XapopaT Ba OenrunaHra
HAMIKKIA CcaknaHud, keHun Gaxopaa mamara akunca, OyHzpa yaap
HOpMaJl XonaTAa puBoXnadKi Gowoknamau.

Kefiunru crtapna — &pyrank cranuacH 6Ynué puBoxIaHuLIEH
GearunaliARran oMU EpyF KyH yayminri (gasomuiiuru) gmp. Maca-
NlaH, KHCKZ  KyHJIM O¥nraH Makkaxyxopu, ryza sa OGowkanapra
cytkacura 8-12 coar ¥pyfiMK Kepak, Y3yH KyH/iIn Oynrad »KaBAap,
OprokBa (wonromcuMoH caf3aBot) kabu Youmaukaap aca Oy craIsdaiyt
EpYTAUK Keuaro-KyHay3s 6¥nca axinpok rattam,

Arapaa YCUMANK ApOBH3AUMA | CTajMAcuza 3apyp Oyarad
XaPOPaTHU, EPYFNHK CTAZMACHAA 3CA MABIYM EPYFIMK peKHMHUHH
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ONIMECE, Y HHTEHCHB paBRINAA Ycapepasin, ISKHH PHBOXKIAKKLI XApasHH
oxupurasa Gopmaitan.

i

L]
\\};’Hﬁ ) §17-pacm. HpOBM3aUMA CTaRMACUHW ¥TUIL
‘{l ' Gunan Gornuk xyarm Byraoil
Py PHBOXKITAHHWHHHHT XapaKTepy.
Yariza - 4poBM3alMA CTalHs-
CHHH yTMaran Yeumnux, yuraa
APOBH3AUMA CTAAMAGMHH YTran

YCUMIHK.

MacanaH, KHCKaZ KyHIM MaKKaxyXopH HIMMONHHHT Y3YH KYHIAp
waporTHaa Giiiura Yeamu, aMMo oAaTaarMAeK ryiiamMaidiy Ba cyranap
xoonn kuaMaiian. Cragusanu {3rapHuiiap KaTbHA Paria uzumn Exu
ONPUH-KETHH §Ynanu: pyriHk cTagHacH (GakaT YCHMIHK APOBU3ALHA
crapuaciian yrranpan cyur Gowmnanaan. Xap Oup craguapa conup
O¥nanuran TtabakanaHuinl Xapaéunapn KaliTapHaMacoup; MabiIyM
craguaaad Yrran YouMawk Oownanrny  TaGaKanagMaras XoxaTHra
kaltta onMadian. Cragusan Varapumnap caxat Yewwr Hykranapuia
comup O¥nany.

Craamann Verapuumap aapomijia Tabakanavumw Ba  YCHMIHK
OPraHiapiHH  LaKIIaHTHPHIU-MOpDOTENEINAPHRAT MabIyM XapadH-
fapu cogup G¥maan. HpoBH3allHA CTAaANACH SKYHNAHWHITA  Kajxap
yeumnuknaa dakat swrw nos (TYOHWHT SHTH MOShapu) Ba Gapruap
waknnanaau. Epyrnnk cranmMfci SKyHAaHMACAaH Typu® rym 6ypra-
Hahapu ryn 6ynu6 ounnmaian.

OMTOreHe3NNHT AHCKPETINTY PWROXIAHUIIHUHE KPUTHK HNaBp-
Mapu  ;w® aranrad BakTAapHA2 XaM HaMo#H Oymamn. By xon
Xalisounapna gyraTANraH «KPUTUK AABD» TYUIYHYacH OyTyHnaii
OpraMusMra smac, GankH Mablym OHp oOprad &ku TYKirManapra
Taa"ﬂyliﬂ“nﬂp. Xap KaHnait opraH ¥3HHUHT KPHTHK RABPHHH HHTCHCHB
Mopdorenes paktuna Yraltau. Afiuad my nalitaa y MyXuT OMHITapura
HHCOaran  Yra TALCHPYaH Ba YMap TABCUPH OcTHOa, alHHKCA,
Ysrapynuan 6¥namu. llyHuur yuyH TallKH OMHILNAP aitwad wy naiftna
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KPUTHK naBputM Yragrras Genrunapuuur denoTHnux Y3rapuinapura
cababuu GYIMLIIAPU MYMKHH.

4. OHTOreHe3Hn GoKapHin

Mabaymku, xap GHp OPraHHIMHUHT MeHOTHNH ¥33p0 Gormanray
TEHNapHURT MABITYM THIMacH &kv wpcnlinanagnran TeHETAK TyIi-
MatHp. DEeHOTHN 3Ca OPraHM3MHHHL Genrd, xocca Bd XYCYCHAT-
TMAPHHHHT THIMAacH O¥nu0, Tallku MYXHTHHHE MabiyM LWApOUTNapuza
FeHOTUIHIHT aManra CLUraHAMIHHHHT HaTH acuanp. Bapya reHoTHNkg
nMxoRuATIZp denoTriiaa avanra omasepMaiian. Xap KalicH opranusm.
HAHT PEHOTHITH PHBOMNAHMLILA K03ara KelnraH mapnyM WapowTiapra
reHOTHIT HaMOEHHHMHI Xycycuil anoxuaa Xoaucacuaup- | eHOTHOHUK
¢eHoTINaa HaMOEH OYIHIIM PHBOXKNARKIL YTadTra Taulk¥ MYXMTHURP
wapoutnapn Gunal Yeknavaan. NenoTin Ba diexoTHn oPacngary gapg
HOHMO HHOGATra ONHHWWIHM KEepak, YYHKI yrap opacHfaryt MYBODHKIUK
EHp Xun MabHOHM kach 3TMaltnau. Bynurr caGabu wywaakyu — deHoTin
Oy TFEeMNApHUHI ¥3mapi OpacHAard Xamaa YAapHUHr TallK#  Myxut
GuNan Y3apo MyHOCA0ATIAPUHKHE Mypakka® HaTHxackAHp. Opranuzm
YMPH JaBOMHAA YHUHT QEHOTHNH ¥3rapHilM MyMKHH, dMMO FEHOTHIH
ysrapmaciup. Kynnad kKysatum pa Taxpubanap xap KaHfal wapoutnap
y*[YH AroHa reHOTUNHKUAT OYNMacuriHy Kypeatau.

Xap xun MOADANAPHMHT CHRTEINAHWII BaKTH Ba HW3IYUNIHTHHM,
GUOKHMEBUI peakUUATAPHUHT HYHANHLIY Ba YTHIN Te3TATWHW FEHOTHR
genrunaitgu. Keliun ynap 2arxkupiu sapaéd TapTHOHga OPTaRHIMHBHT
y €xn Oy Oenrw, XycycHATnapd TapuKacHAa aManrd OWHpHnaat
Opranuzm kabud Xyxalpanap xam MYXUTHHHC ¥3rapyB4au LIApo:
A2pUra Mocaamum Koounuarura sraaup. [WyHuar yuyH TEHOTHITHE
aMaira OWMpHIHWH  ¥IrapysuaH BYmu0  MyXHTHUHT  KOHK[.
[APOMTNAPHTA MOCNAUMLI TapHKAcHAA yTagn. MaklIyM [eHOTH
MYXHTHHAI ¥3rapadTran WapoWTHapura GOFIMK Xo/iAd@ OHTOreHed
Y3rapyBUAHIKIHHE MABIYM Yerapanap/ia TabMaHat Gepill XycycHa
peakuHs HOPMAacH OpKAanW aMaira omWpumagu. AHHK oNUHran
CEHOTHTIMHT  Kalich (QEHOTHNM Hamoés Gywwy DPHBOXTaHKI
wapouttapura Sormukzaap. Wy cababzanm xap kamzail TCHOT““H“":
TYMAK PCAKUWA KODMACH HOAHMKIMP, HyWkW GyHmah TYnuK peaxiui’
HOPMACUHH aHWKNALI YOy reHoTHnian Gapya MyMKHH Cynrad pHBO:ﬁ(

| NNV IWAPOKTRAP DapUaHTRApHAA (eHOTHINK Typsy-Ty MAIHTH
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OENMANAWNK HASAPAL TyTaaym, PAAVIUNKM, UYHABH BEPHANTARP coun
4eKCA3ANHP.

% IeHeTpanTAHK Ba IKCNPECCHBIRK

leH Ba ANNENNAPHHUHr TALRCHPHHH Taxnun Kunap SKAHMH3
uapaKaT TEHNAPHHHr ¥2apo TABCHPUHU, WYHHHrAEK, ren-moaudu-
KATOPNAPHUHT GaonuaTHHi, Gakv OPraHuaM PHBOKIAHANKIAH MYXWT
TabCHPHHA Xam xucobra omum! nosuM Gynagn. Manaymkn, xutoil
HaBpY3rymu 15°-25°C xapopaTrap OpanHFHAAra WapOUTAA PUBOKIIAHCA
rymuHuAr ks (P-} - oK {pp) panrnapu moHpAyparaii Tap3za
ppcnfinanazw. Arapaa Fp yewmmuknaps 30°-35°C nw  wapowraa
JUINPHACE, ¥ KORKA TYNIow Saptlapausr Raguac ok pawrna GYnana.
Bawapth Fy Yeummuknapu 30°C XapopaT artpopuina pHBOXKIAHCA
typnu  xun 3P-: lpp maw ToprhG 100% oKk rymnwrada Oynra
rucbatnap onuHagd. TalIkK\ MYXMT WAPOHTH EKH FEHOTHIRK MYXHT
maporTy (C.C.YeTBepHKOR IeHOTHIIHHHT FeMMoMiduxatopiap 6¥inva
YarapuMHK Wynpait ned atarad 3a4) ra GorRuK Xonaa axpanawza
Kysarunaaurad cundnapHyHr Gynaal y3rapyeuaH HHNCOaTH ¥zrapysyad
neneTpanTARK Acl atanagn. By TYIIYHYA OPKaNK TA/IKHK KHITHHAETraH
PeHOTHNIAK OMHN O¥HH4Ya 6np xHn 6¥nran opranwsmnappa OedrHHUHT
HAMOEH O¥mums  8kw  OYnMaChiWK  HMKOHMATIADH  TYUIYHHIARH.
Tlenetpantnuk Yprauunaérran red Oyiuya Onp xun redotunra sra
Gynran Gapuya MHAMBHANAD WIAXE TAAKUK KHIMHAETraH Genrn HaMogH
6yaran mHauBRAnap yaywwaa Y3 HozacwHM Tomamn. Benruuuar
HamoEH OVRMWINHK JapaacH TALKH MYXHT Ba TeH — MUJIHle-
Karopnapra Xam GofnMK 6¥nanu. IXTHMON KyTHIraH QeHOTHI HaMoEH
CYaran  unausuanapaa wy PEHOTHRHUHC  HamoBx  G¥nunwnmx
Lapaxacuuu IKcnpeccueank N1e6 aranaau. D.melanogaster na
AOMHHAHT MyTauns Lobe ki3 kaTTATHTHHHHT KHYpaiiran Xonaty Guian
xapalc‘repnanaﬂu, By reHHHHT TTEHETPAHTAHCH -75%, ALHH tbaxa'r 75%
HRavenanap L. remura ara om0, penyuupnadran Ky3 lakaWra sra.
Konran 259, AHaMBHANAp HopMmal! Ky3ra sraaupaap. Ly OGunan Oupra L
TeRH  yuyw §srapyBYaR SKCMPECCHBIWK XapakTepnH, sSBHR 75%
Peayuupmanran kyanH WBHAHBHANAPAA  KYSHUHT  PefyLMpIaHum
ABPAKACH Xap xun (unosa — 118-pacm).
69 Henerpantnnk Ba SKCNPeCCHBIMK TYWYHYanapH TeH HaMOEH

WIHTHHUHT Y3rapyp4YaHndrHHA  TacBupiiame yvyH 1925 iiunaa
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H.B.Tumodeen-Pecopekuét TOMOHWAAH Takind ITHNTAH (Micea — 119-
pacm).

Opranusm Maskyp TeHOTHIM OEATHCHHHHI HaMoEH Gynnm &
GS?HMaCIIHI‘HHHHI‘ IApoOnTra GOFNMKNUIH  EKH MYXHTHUHI Xap Xun
WIAPOMTHAPHAZ ¥3rapdlly LIYHAAH fanonat depaauku, tenorHn - By
OpPrasusM AUlall MyXHTHHUHE aHMK WAPOMTUAA MEHNAPHHHI TabCUPH
(Ba ¥3ap0 TALCHPU) HUHT HATIXACHAUP.

MyXHTHHHT Xap X1 UWAPCHTNIZpHAa TEHOTHNHHHT y €K Oy
WaknAa HaMOCGH OynvlIM YHHHT Peakuys HopMacHHi Oenrwnadu,
JeMak, peakuns HopmacH — Gy ¢ PraHH3IMHHHT renoTnux Oenrnna-
HAfWraH TAWKW MYXWT LIApOMTN: pura GOFAHK Xonjga OenrulTapHuHr
HAMOEH O¥nuill NapAXacHHH MABJIYM OpajnKnapia (derapanapzna)
YawapTapiill  RoOMNMATRAWD. TRATTUTIRWAT  PRAKIMA  WOPMATWAY
raxkpufanapaa xamaa AMCH QopManaprH ApaTHIIZA HHOGATra Onuu
7039M. BenrmHmHr y3rapuiticHs HaMo€H O¥nAIIM Mabmym TabCHp-
MApHUHT peakuud HOPMacura Reapnu OeaXaMHATAUTHHH Kypcavamu,
AEKUH OpratsMuuer HOOYR OYMMIR kv XaSTUAHIMIUHMAT CYCTHA-
wHwn 6y rabcHpnAP peakuHd HopMacH derapanapupgaH  OMMG
KeTraHAHIHHHHT axoaTHIUP.

6. IereTHK KAPAEHNAPHHHT TH3HMIIH HAZOPATH

Xo3npra kagap OHTOTEHE3HAHI FEHETHK DETEPMUHAUMACH TYFpU
Ba 6Up ToMoHIaMa BofIIMKNHKLa: red — Genry — oprasnzM TapHKacHIa
Kapal KznWHAN.

TeneTukana aHYaAaH CyER Teckapn — Genrn — reH GornMKIHKHH
AcGOTNOBYN Janumnap XaMm HiurunuG kenmokaa. OpraniusM THZHMBHWAT
TEHETHK SHapatnnapra TabCupunn MehuTnoBen XyNTARa HANATNRAD
Hurpnran. Bynapra UWTONNa3Ma CTPYKTYpach Ba MerafoauTiapura
BoFm#K Xonaa TreHoTHNHUHT GedHoTHNAa udopamaHuury, rEHOTHI
peakil¥d HOPMACHHMAT HamMOEH OYMHILIMCHHWHT Tamiky MYXHT
omuaaapura GornUKIACH, KPOCCHHIOBEp Ba MyTaUMAKapHHUNr COAWD
6ynmTHK  fapaKkacHHHHC  OpraHuW3M  émiura, XHHcHra Xamia
dbusHonoruk xonarnra SOFMHKIUIM Ba GolIKanap KMpaxy.

Kyn xyxkaiiparn OpraunaM Mypakkal$ tusum Gynud, yHmard
TYKEMANAPHIHT Xap GUp Xykaipack nadakar reHoTun, Ganku yHra Moo
Jlua MyXWT HasopaTndpu ocTuna Oynann. Yiuby Myxut xam resotan
GunaH IuapTiaHran THIMMAMP. MHCON KenTpaMH3: skka Xyxadpa in
Vilro MyXHTHTa KUPATHATAHIA YHMHT BYriHuum TxTab konaas. AMMO
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gup TYPYX Xyxaifpanap &kn sxka Xyxalpa MyXWTHra Kynaiétra
XAKMIATH CYIOKNIMK KYluMnca, G 1MHHI HOpMa)T Xonaa Kedam. Jlemax,
xyxalipa Symmunmmra ywra ywam Xyxahparap wwmnad TAKaamran
merabonuTnap Gynuum 2apyp akat. Xap Onp T¥kuma — Oy xyxakpanap
HONYMAUMACHIUD, Herakyu Kangaliinp Men€paa Oy TYKuMa yRAa coaup
Gynapuran Wpchil ¥arapysuanink Xapafunapn 5Baiira Gup xun 3mac.
BynaaH Tawkapu, Oup T¥kuma XyXaliparapu OMp BakTHUHr V3Uza
MUTOTHK UHKITHHHT Xap Xun Gockudnapuaa 6¥mmui mymiud. HYamacu,
opraHHHHT  QYNKIHOHAN (aonudTH 3BA3HrA  YHHHT xyxafipa Ba
rykumanapi GyTyn Gup opranM3MHMET daomuatT GrnaH Oowka-
pUAAARTRH  THIHMIHP. HOkopuaa Kertupuarar xysxdfipanapHusr in
vitro KyTbTYPAcHOa OpraHM3M TOMOHMJAAH KWIHHAIWIaH Ha3opar K¥K
xkanuETAan Ba OyRwHT oBaswra GynpaW Xywxalpaiap nowynaumnchaa
upcult V3rapyBuaHiiiK MasHOCARArN  ¥3rapuuuiap k9npokK  cosup
Gynaan. Ynapaa TNORMATMTH, XPOMOCOMANH  KalTa Ty3MRHLINAD,
GrokuMEBnll Ba Mopdonorsx MyTauus xap xun Synran xyxalipanap
k¥ MUKAOPAa Xocun G¥naan.

FeHeTHK xapadHIapHt THIUM/IH Ha3opaT KMARHHE YpranHUIHHHE
acocuil it¥HanmmnapiaaH Gupy — OKCHMIHK CHHTe3Nnam reHeTHK Mexa-
HA3MHTa TOPMOHIApP TabhbCHPUHW YPrawHUWIZup. TOpMOHMAap MHTOTUK
AKTHBIAKKA CTUMYNNAWTAPYBUH TabCHP K¥pcatamy Ba TeHnap
axTUBMHCAHA Bowkapaan, TaxmMpuH KWIHRHIDWYA, cTepouj ropMOHNap
MPHK CWATE3MHKM Ha30par KuNysyR PenpeccopHnur >pdexTnnn hyxxa
yukapagit, HaTwxana Oy uPHK reH-perynaTop HasopatuaaH “HKaLH Ba
Yaura XOC OKCIJIHAPHUHT CUHTeSHHWHT Aynanuux yarapaan.

CeHeTHK kapaBHAApHUHT TH3WMIIH HAIOPATH XaM Xyxaipa, xam
opranpsM Aapaxcackga amanra owaau. by coxana xaMm xyn HObMamyMm
Hapcanap MamKyZn, aMMO akka xyxKaipanarn Ba Sup OyTyn OpraBuiIM
TH3AMIA OVaraH Xykaiipagark OKCANNAPHUHr cuHTesura Y3Ura xoc
OMHJUTAPHHWE TabcupueK YpraHud reH QaoTHATHHH TaXJWN KHIHIIA
ANTHYa EHAUIHLL ST¥ANAPHAM TOTTHII MyMKHH O¥nam.
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Xviil 606. ONAM TEHETHKACHHUWHI ACOCJIAPH
I. OaaM reHeTHKACH Ba YHHUI TAZKHKOT METOLJIAPH
1.1. Ooam reHeTHKACHHHHT ¥IHTA X0C TOMOHIAPH

OpaM #pCHATH BA UPCHE ¥3rapyBUYAHIIMCHHHHT KORYHHATNApUHKH
ofaM reHeTHKACH Xakuaary {as — a irponoreHerika ypradaau.

Onamzoa Home sapiens TypHra KNpHO, y ©praHuk oNaMHUMr
TapKMOHIT KHCMH Ba Y30K [aBOM 5TraH 3BOMIOUHA Xapa€HWUHWHT
maxcyndfup. LIyHunr ydyH xam CpraHusMIapHHHr OOMIKA Xamma
Typrnapwra xoc O¥nraH yMyMIeHETHK XOHYHUATIApD MHCOHTA XaM
TAANAYKnaup. JIeKHH MHCOHHHHT (UAKNNAHUIOHAZ, YHUHT OpPraHWk
ofaM  W@LKAPACHRMHT 3HT  IOKOpH TIOFOHacHra KyTapRIHltuaa
YMYMreHETHK OMUINAapRaH TallKapu, JKTHMOW OMMWIIIAD XaM KAaTTa
axaMHaTra sra 6¥araH. ByHKHr HaTHXKAcHOa OnaMaa O HEPB THIHMH
¢GaoTRATH OHNaH YHUHT MCHXMK Ba MWAKOOUIA ¢aonnuaty Gornuk G¥nrau
XYCYCHATNAD — aKN-WAPOK, KOOMIAMAT, HYTK, HXOIUI MEXHAT KHIHLI
wabunap naftoo Oynran. By XycCycHATNapHHHI HpCHMMaHMIIH Kyaa
MypakikaG OY¥nub, y reHeTwk Ba HKTHMOHHA OMUIUIZD THINMUHUHT
WAMNAHTAH TAkCHPHOA aManra OlWHpuaagu. KUIUHINK KaMUATHIA
IBONKOUNAHHAT Qo1 oMunH  O¥nraw  rabuud Ttawnaumz Goruka
oprakinsmMnapaary xadn xan KUNYBYH axamuAtra sra sMac. Jlekun 6y
XONIaT OfaM 3BORIOLMA KapadHWHU YTUG OY¥naM Berad Xynocara onud
KenMacnury kepaxk. QOJaMHUHT TAPUXUIE PUBOKNGHHIEN SHAH OHONOrHK
IBOJIOIHATA KaparaHXa Kynpox HAKTHMOHA SBONIOLMATA ACOCTAHraH
xonaa pasoM stMoxaa. UHIyHHAC yuyH onuMmmapHHHr GWp KHCMH
reHeTUKA (AHHra FeHeTHK HPCHAT TYWYHYACMIAH TALOKapH CHrHal
upcHaT (M.EJloBawes), nxtiumonii npceuat (H.ILIyOunns) kabu
TYLIYHYATAPHH XaM KHPHUTULI KepaK AeraH XyNnocara KeTHLIraH.

CUrHan HpcHsT 1ed OfaMHUHE HKTHMOME 3BOTIOLHACHHE TABMHH
3TraH Ba TaETrad onuil HepB TH3UMH daonuaTs Gunan Sorauwk G¥raH
XYCYCHATIAPHUHT aBRoAjan-apjtoara Oepunuwnr xamza Oup asnoi
MUKECHRArd ofRaMaapaUHr OupuiaH GOLIKacHra YTHUMW TYIIYHHITAAH-
Wlynzgait xunn6, oxamszon dakatT 6HOSOrHK IBOOLMAHHHE 3Mac, 6anku
HAKTAMOUH 3BONIOUMAHUHT Xam Maxcyauanp, LIyHUAr yuyH xaM o/iaM
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reHeTHKaCHHH ¥YpraHHmiza yHHHr Tabwatga Ba KaMMATZA TYTraH
YpHnaaH Kenns YHKamWraH ¥3ura Xoc TOMOHNapH Ba KMITMHYMIWKIADK
MaBxyl. ¥nap acoca Kyfuaari xonavnapaan néopar;

l. Bowka opraHniMnap HPCHATHHH YpraHuiga aXUIH camapa
GepyBUH aWnLaHaBWH ycnyGHW, ABHH TAaZKBKOTHMHHHI pekKacura
MYBOQMK oOpradMIMaapHR  §2apo waTHwTMpnG onwuran ayparait
ABNOJUTADAA TEHETHK TaXIWN KWIHI METOOHHM (YCYNWHH) oRaMaa
KYNMAIHUAT #nokH YK, UyHKY O0JaMIIapa oMNa KypHIl reHeTHx
ORUMHKHT HAMMA pexacura xapad »Mac, Oankr Myxabdar, cajokar
Kabn Mykangac MHCOHII (hazunaTiIap acockaa aMasira GuKdpUIagn.

2. Qumamnapra skcrneprMeRTan #in Omman MyTauWdAnap OIHI
MYMKWHH Bmac 13 Oywnalt wunowd wra unconwdl Ba xowywnll rykran
HazaplRaH xed xalic MaMnakaTia pyxcart 3THIAMaiH,

3. Omamnapna XWHCRA OAMOFATra €THIN JaBpR AHYarHHa Ked
(omataa ¥pra xucobaa 17 émnapna) GowmnaHanu.

4, Oparna Xap Oup ounand OYHEra Kenaauran ¢ap3asInapHHHC
COHH HHcOaTaH o3 6¥nagn.

5. Xap xun ounafa Tyrunras dapiasanapuvur ounasuit xa€tvaa
Ba YNApHHUHC aBlozmnapu yuyH fAlatl WapoHTHHH, SBHH  HUpCHii
HenrHIapUHHHT  (EHOTUNHK pHBOMNAHMION YYYH 3apyp OYnran
MWApOWTNAPHH TAAKUKOTHH pekacura MyBopuk OHp xun kb
MYLTAARNNALTHPWIHIHT wnowu VK,

6. OpaMzaa xpomocoManap COHWHMHT HucBataw kymnaTH (2n=46)
RaMAA KApHOTHR TYPYXAAPH HuBAart XpoMocoManap kJnamMu Ba 1HaKsiu
fyiinua xyaa yxuwam Gynrannurit Yy ynapan Oup-Gupuaan dapknai
ONHUMTHKHUHL RYAA KURHHITUIK,

7. AARTPONUreHSTHRARWHD fpraserr oGsekTit S§Trad oxamtap
YMPHHHHT 3HYaTHHA Y3YHIHCH TYDaiinn reHeTHK OuM ¥2UHUHT OHITH
Xa8TH JaBpHAa ONaMHWHr Gnp Hewa amnofnapuHu GemocwTa Kyz2aruo
TEKNIRPUIT UMKONHATATA 9T 3Mac. Wpcuit Genrmnapn 6¥iinva asnoanap
makapacH 3ca KaMJaH-KaM XoiaTAa KynuH4ua nomuonap Ba AHMpHK
MaHcaSqop Ba MALIXYP oaMap CyNONacH YUYHrHHA TY3RraH.

Kelinnri nafiTnapaa reHeTukaza AsHMH 3aMOHABURA ycynnap wumab
YUkunums Ba KopHit stwnmme Tydalinu jokopHaa kal 3THNraH
KHANHYHAWKNAPHMEE aHYarHKa KHeMu GynraH THGOMET TeHeTHKACHHY
*anaj cypvaTnap OHMAH pUBOKNAHTHPHLE HUMKOHHSTH SPATHIIH.
Xozupru naepna ofaM WPCHATHHH YpPranWm MaKCagHAa XHIMa-XHi
AMbarARHE Ba 3AMOWARMWIT METOANap KYWmaHunmajv. YJapHHHT
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MYMNACHIa TEHEIOrHK, 3TH3AKNAP, UHTOCMEHETHK, MNONYIALMOoN,
OHTOTEHETHK, OHOKHMEBHI, MOTEKYNAD MeHeTHK Kabunap kHpany,

OgmaMnap reHETHKACH WHCOHHMAT XadTHRA YNKaH  amannii
axaMuaATra ora. HyHkn y ozam Oenrd Ba XycyCHATIAPHHHHT HOPMa pa
MATONOrHK  (KACANAHK) XOMAaTHAArH wWpcuiinaduil  Ba  ¥3rapimm
KOHYHHATNAPHHN xKamid 3TanH. ONHATAH Ha3apHil HaTvXKanapra TAgHuG
BHTPONIOTEHETHKAHWAHT TapKAORI KHCMW GYAral THOOHET reHeTakacy
TypiH UPCHH KaCAIINHKAPAKHL Mailo Gynrw caGabmapHuu Yprawagy,
YIapHHHI ONAMHH ONMIL, JRArHOCTHKA KWIWLI, JABORALN YCYINApUHY
aparaau. Lynuur yuyH XaM aHTpONOrgHeTHKAHH, XycCycaH, THOGusr
FeHETHKACH MYaMMOApHEY ¥praHHILTa 3pTHiop KyuaiinG dopmoxaa ga
6y coxana aH4arHHa IOTyK1apra pRITHIR.

1978 #un Mocksaga 6¥nu6 YTram X[V xankapo reHetuknap
KOHrpecCHAa opaMmapaa 2500 xun #Mpcuit KacannHknap aHuKRay-
raHIMra Xakuna axtopor Oepwunran >au. Yegan keiinuru 10-12 fipp
HYUI2 aHUKITAHTAN ANCH HPCKE KacanlHKNapHHUHT COHM Hunura Ypraua
100 Tara opruG Goprau. Hatwkana, 1990 inara xennG, ofamnapna
¥praHunrai HOpMan Ba NATONROrNK OCAFMNAPHUHI YMyMuil coHn 4000
ra axusnawnd xonran, byunur caGabnapyu xkyiiuaarnva:

Jxonoruk  Myxutiard Tofopa kymaiuG Oopadtran sk,
KuMEBHI Ba GotIKa OMWINApHUKET canSHit Tabcupraa ofamMnapna Hpcuii
KacalUIMKIAPHKUHT XHMH BA MUKIOPH 0pTul GopMokga. AlfHHkca, atom
KYpONMaprHy CHHAW, aTOM JIEKTPOCTAHIMANAPHAATH aBapRsnap
TyQailad XamMAa KHWNOK XYKATHrHAA Ba OOWKA coXanapAa 3aXapnu
KHMEBHE MOANANAPHHHT K¥ MHKIOPAa KYMNaHHIWIMH  OKuOaTHIA
naiino G¥nyeun ¢uzuxasnit Ba KMMEBUW MYTArEH OMMHIRAP MHCOH
CANOMATIIHrUrd ¥rd canduil Tascnp KMok,

TuGOUET redeTHKacCKHHUKT JATURNApUra Kaparania ep Kyppacula
TYFHITAH AHCH YaKaToKnapeuer 4,5-5,0% -n Typau upcuit kacaniyxnap
restapura ora 6ynran xonzaa ayuéra Kenap 3ka.

TeHeThK HIMP TANKHKOTRAPHWHE PHBOKTAHULINA Tydalind rpcri
KacalTHKIApHKH AHHIIALIHUHT AHCH, HHANA caMapald ycyJRRapHHUHI
APATUAMUIA B2 ynaphuu THOOHET TeHeTUKACHIA KeHr KYNnaduiHill
HATHOKACHIA MArapu anuKnall KHEMH GynraH upcrii  KacaJUMKnap
TomuaaM. Ofama aHMKNAHTAH Wpcwit kacammuknaphuur 500
AKHHUHY NABONAI yCYRrapy ApaTunad. [Mapxes xunmuml, GepMeHT B2
ropMOHNTap EplaMifa AaBonall HYmH Gunan Gyujait kacanTHKIapHHHT
OTZIMHYU OJIMIL YCYANapK MNmab urkuny, Hire

348



TubOUET TEHETHKACH ONAM aBNDENAPUAA HPCHIt KACANNUKITADHHHT
naligo SYIHIIN Ba PHBOKIIAHHINHHWHE ONWHY ONUL MAKCAMAA AHIH
OHNA KYPHMUITA Kapop KHAraH HuruT Ba KH3napra twGOHET reHeTHka
macinaxati GepHUITHHHT KEHT KOpHITt STHITRIIM ¥Ta MyxpuM BazndaHi Xan
KHNHLLAA AN0XWAE ¥pun Ty Taan.

IOxkopuaa Kaffia 3THAraHRAPHKHT Oapuyacu MHCOHHMHT GaxTiyd Ba
coFnoM GYIMIIAMIHra KapaTuaraginp. By Xap uxxy Oearn manaym
fAapakaga remmapra Gofnmuk. OOAMHUHT KHCMOHAH, (ACHXONOMHK
XYCYCHATAAPHHUHT IIAKANAHWUIMAA OTd-OHAfaH ONraH reHAapUHHHT
TaLCHPHHN TYUIYHHWINAA Keliuard ¥H HuanHknapaa jyHpad karra
«cakpam»nap Synaukn, wybxacus mwynapaad GupH ofaM TE¢HOMHHH
TaAKHK KU LA O9Unral kawdusrnap 6¥nau.

«OnaM resomuy» ned HommanraH Hnmuit noviuxa AKIL na 1988
innga HoGens MykodoTHHHHr naypeard xeiimc Yorcon, Poccuana
1989 finnga axaneMux AnekcaHp Anexcanapoeud baesnaphuur
tamabbycnapu dunaH Gownanan.

Kankapo nnmuit gactyp — «Oaam reHoMu» MOMHABRHH K¥namu
Gyfinta KOCMMK noRtuxanapra TeHraawws OGuonorMaaary WIMiH
AXAMUATH KHXATHIAH 3¢a KuMEna MeHAeNneesHHHT 3/IeMeHTNIap AaBpHid
CHCTEMACHHUHI OuYWiMiMra TyrpH Kenaiw. By gyué dQawnapuwuunr
Maexyn G¥nrasnapuaad Sy&n GHONOTHANATH IHT RHPHK MoHuXagup.

OpaM TeHOMH HYKTEOTHAMAPDHAWHT TYIUK KeTMa-KeTIHIHHM
aHuknaw — Gy Gekugc namuf wrykanp. Mucon Genrn, Xocca Ba Xycy-
cHATNApHHUKE Wpckit axboporu JHK Monekynacura Hykneoruanap
Sunan dnwrangup. Onam JIHK monexynacunvHr TVIMK THaMuga 3
MHIIAapa HyxReoTHANap OYnu0, ynap OpraHu3M pHROKNAHHITHHMHT
Jacrypu xaxspark axOoporsan Talmkdgnnap. OaaMm  rednapnia
(ynapuunr comn 25000 ra sakud. C.hopunckas Ba H.SHkoBCKni
Janvnnapu G¥iinva) Ouonoruk TYP CHpaThia onaMHUHI YMyMHH
XYCYCHSTNAPHHH OeNTHIOBYH OpraHuIM PHBOAIAHHWHHHHT YMYMMUE
pekacu €smnram. llynunrzmek, ywaa k¥nnaG wnavedayan ¢apkiap
Xakuaary axGopor Xam %o# onran. Uenjars wykneotmpnap kerma-
RETHARFH OKCHA  MOREKYNRCHEArd aMHHOKHCIOTARAPHUHT KeTMa-
KeTnuruun Geprunafad. CuHTEe3INaHIaH OKCHI 3Ca OJaMHHHT ¥ &Kkn Oy
Genru, xacca 8KH XyCYCHATHHY PHBOXIAHTHPAIN.

Uennapauur JIHK monekynacdaa :xoiinadnme taptubnapH XaMma
UPrainampa Gup xun smac. BaktepHa cHHrapu cogaa opraH#3miapia
FeHnap ITHK uuar 80-90% xucmunp srannaign. Onamia 3ca OKCHIHA
Konmonyy gucMUAarn HykneoTnanap ketma-xetnurn JHK surr 5%
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KHUCMHHHErAHA TAamKAN 3Tagd. JIHK HUHr Konran KucMi Kanfal Kunug
XaMZa reHjapsW kalicH TapTHdAa HiOTa CONMMI XaKHAaru axBopothy
Yauna caxnaiau. Tavbup xous 6¢nca JIHK #u arapza kuroOra xméc
kuncax, y xonaa 100 caxudanu sxutoOnunr 95 caxudracw KoJAram 5
caxnan xawpalt KHmMb YKUI kepakMHru Xaxkugaru x¥pcdTMaiapHn
Y3rpa cawnarar 6¥myp san. JHIC HHHT Gyspalt CTpyKTypacH oOpra-
HUEMHHHT MANMHapAnad Xap xun xyxalpanapuaard TeHTADHHHr
KEAWIIUNTAH X0M/1a Hiunaunapuag yunad ypunuk yayH zaPYpanp,

YuHHYE MHAHC AHJUTHKHHHEC OCTOHacHMK Xatnad Yrray HHCOHMaT
YanHuEr  GapoBOHAHTH H¥nvMpa reHoM TaZkukoTiapw HATHXacnaa
ONHHraH ax6opoTRap acoCkAa YIHHHHT MeHeTHK XKapadunapuid Hazopar
OCTHFA ORMIra, yHra Camp3n-Oup Ty3aTHUINAp KUPHTHINr2 XAapakar
KHIMOKJA.

1.2, Onam FEHETHKACHHHHT T2AKHKOT MeToandpH

OnaM reHeTHKAZHHH YpraHuiuaa, yHRuT tabuatna Ba MAMHATRa
Tyrran  YpHAHM  XHcoOra OnTaK  XonER2  yMmyMuil  reqe THRAHWHC
aWBAHABM} B3 OJUT AHCH 2aMOHaBuft MeTommap (ycyahap) JaH
doitpanannnagn. OnaM reHeTHKacH coXacHIa xosupraya OHHTH
anvarnra Goift MaBLAyMOTnap KyAHZard METOANEPHAHC Kyn/T@HHIHLIOR
caMapacHJMp: [reHeanoruk, UHTOreHeTRK, 3rH3aknapHy Ypraunuw,
OHTOrEHETHK, NOTYNALHOH, MONeKyRAp-GruokHMEBHTT Ba GowrwaNap.

Feneanorux Merox. OaaM Oenru Ba XycycuaTaapuawrl HopMan
B2 NaTonoruk (kKacalUiKK) XomaTuaa HpCHHMAHAW KoHyHuATHAPHHH,
YAAPHEHT aXAOA-8BAOANAPHHUAT Wpcuit 1maxkapacuHu Ty3utd OpKanH
TANKMK KANHIIEY TEREANCTHK METO] 16D 10PHTHIAaH. ABnom ™Mb HICHk
WaKapacHHi Ty3MuIa OaM FeHeTHKackaa kabyn Kumuurany KyHnaars
fenrunapaaH goinananuiagu.

0O Spkak; Q Gona tauinar; b

O  Aén; - Tu66nit abopr; 5

< Xumew  awnxmanMarag OO Hukox; S
uaxc; .

m \ [TpoBauanap- O=U Kapunaowmnap opacHaart

® ) Yprauunaérran GenruHxR. HHKOX;

TALMYEUYW WAXe. YHAIH

Bomnad ManIyM OHp OH- DPKaKHHHAT  HKKATA aen
MaHH  TagkMk  KHITHW ° Gunau HIKOX KypHwH:
Gomnanagu;
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o } YprauunalTran peHeccHs Bonanap (cu6cnap) sa

@ / rennu TaYBYH %EI% YAAPHHHT TYFRITALT
reTepo3Inroa; TapTubu (l-ona, 2-yka);

M Maxpyx 6ona; & Xap xun Tyxymaan

A 3pra HoGyx Gynran; PUBOXIAHTAH TUZAKRAD,

[

& Butra tyxymaan
DHEBOMIIANTZH STH3aKap.

By meton pactagean HHran3 onumi O.I'ansTOH TOMOHMAAN HIunab
YHKHIITAH Ba TAKMHGQ dTHITAH.

[eHeanorux METOMHHHT MOXWATH KyHRJIaruua: «yprasunaérrad
6enry Ba XycycHsTra sra 6%nran maxc (npobaHj) HHHT OHA XaMia oTa
ToMoHHAaH 61Mp Kauua GYFUH akgolrapy éxn GHp Kawda 2RTORAAPHAA
ym6y OeNTHHHHI PUBOMKAAHHWIN XONATH Ypramunagu, KHECHIt Taxnui
KUARHAAW. BYHHUr HaTuKackIa ONUHMrAH JalWnaapra acocad ManiyM
Genry Ba XYCYCHATIADHWHT HpcHIMaHHW KOHYHUATIApH aHHKTaHaqH:
YIapHUAT JOMWHAHT E&KM pPEUEeCCHBIATH, PUBOKNAHHIINAK TabBMHH
ITAAHIAH FERNAPDHUHI COHU B2 YNapHUHL ¥34p0 TARCHPH Xamjaa
BGERTMHUHT PHBOKITAHBIUAFrA TAILKH MYXHTHRNE, HKTAMOHI WAPOMT
OMHILTAPHHHHAT TABCHPH XAKHIA FeHeTHK MyTIoXasd TakiTHG KHIHHANH.

DHAH TeHeTHK acocrmapw Typnuva Oynran SenrujapHUHT HpcHii-
NAaHRIOHHYK Wy Merod EpRraMHaa ¥YprapHin  naTkanapy  Gumad
TAHWLIAMH3.

1. Ayrocoma (xuucuit GynMaran xpomocomanap) ma olinawrax
rewiiap TaBCHPHAZ JAOMHHAAT Xojataa wpchitnaragucad Oenrusap
KaTopura - DpaxuaakTunus (SapMoKnapHiHr KMeka S¥nmunAria), noiu-
HAKTHNHA (k¥n CapMOKARNHK), XOHAPHOAUCTPOPHK (rakaHanuk), xyz
KaTapakTH Kacalildrd, 1030a CEemKWNMApHURT OYIMIINATH, CYAK-
Yprnwrn xabu Oenrn Ba Xycycuarnap kupaan. HOxopuna
-an Gearunapaad OMpw — noaMaakTnua SenrucH O¥linya
wxapa 120-pacmpa wertupuarad. [lpolaupHums Cearucs
- @BnoJAra Xap HMKKH XMHC Lllaxciapura OepdnagH, RBHH
yrocomany Genru cudaTeaa gpcuiirauany.
TOCOM3 XPOMOCOMAnapHAa xolnraliraH reqyap TakCHPHAA
Konarda wupciiinanagural Oenrunap >KyMnacHra (enun-
ANEOMHUZM, KAHANH AHA0CST Ba TIONHMHEIMT KacallilHk-
MHINHK  KabH  Sentvnap  kHpagd. Peugecus  annensiap
ApcriinaHyByH  OelrniapHAd  reHeTHK TAXAHA  KHIHLI
IpcHTAaHNIITAa HHCcOaTaH GHPMYHYA MypaKkabpoK, HYHKH

VR TYFUITan;
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120-pacm. MonufakTHAMAHKHE FOMUHAHT HPCHITTARML Maxkapacy.

Oynpait Genrumap rereposurora (Aa) XoRaTAz PHBOXIaHMaimy
Byunail GeArHNapHHHF PHBOKIAHULIA Y4yH YHH Genrunaéniran re
pelieccs roMo3uroTa (aa) xonatras O¥nui kepak. Peueccns upcuii
Jagumra goHp mucon [21-pacmpga xentupuarad. HIyHH Tankuanau
KEPAKKH, JOKOpHAA DaéH TUIraH AOMHHAAT BA PELEcCHB Hpcuitnanny
KAKcra Oormmk  OyaMaraH Xomaa amanra  OwWand, dyHkH O
BENTUNIAPHUHET PUBOXKNAHHUIMHY TABMHY STANUCAH CEHTAP ayTocOM
XposMocaManapiaa #oltnawran &ynazn.

3. XuHcra OOFNMK XONAa peueccMB MpcHiinaHysuud Genrwnapsi
TRAKHK KHAMWAR XaM WaKepa METOAHZAH CaMapend QoHaananit
MYMKHHAMCKR #cEoT aTuaay, UeMoQuUIMA, NANLTOHNIM KAaOU 50 ra AKHI
petteccub  GenruAap xHHC Ounad OGOFAMK  XomAa RPCHITAHHKLI
aHUKNAHTaH., [22-pacMpa reMoHNMg Kacalmuru Gyiiuuya  RrpeH!
wakapa (peueccus KHHC OHnaw Gupnwxad Xonaaru WpcuiAaHyuil
kenTupuarad. By Kacamuxkuune cababuucn 6ynran ren (H-h) suncui
X-xpomocomalda sofnauman. Femodumus xacanvpuur  aénnapl
PYEOKJIAHHLIY yuyH By reH PeLeccHB FOMO3WrOTa Xonartha OYawuml
Kepak, Spkakaapia pHBOXAAHWIIH YYYH 3Ca DEeUECcCHR TEeMUIATOT
Xonataa Gynuuu 3apyp, YyHKR ynapaa X-XuHcHl XpoMocoMac EnFi
xXonatna §ynanu.

Aénnapga Gy ren G¥itwda reveposurora (Hh) xomatin MaBxyA
G¥ynca, kacawiuk pHBocTanMaligu. Onagary Gy pelleccus auten yrui



dapsananapuga reMoQua KacanNHTHHA TYFAHPULLITHTH aBUKTAHTaH.
By maxapajgar# Xeonar ofiapHpok OVnHWR y9yH reMopuIus reHut
Oyiinua 3pKkak Ba aén OpPraHU3IMITApHa YUPALTH MYMKHH 6¥nran reHoTHn-
NapHH XHHCcHE XpoMocoManap OHmal GOFNUK X0Nnaa KeATHpalitavK.

Xy, ', (heHOTHAMK BA FEHOTUITHK COFNIOM

xHxh. Q, ¢eRoTHNHK COFIOM, TreTepo3dUroTa XO0nAa
KacanMuk «h» revn Sop

xhxh. Q,(eHOTHIIHK BA TEHOTHIIHK Kacan

xXHy- 3, GeHOTHNHK BA FEHOTUMMK COFAOM  «

xX"y- &, GEHOTHNAK BA FEHOTHITHK KACAT

Opamnapna Gynapaad Taukapu Typru GenrunapHunr Gup-OHpura
OOFNHK O¥nMarad Xonga, ABbHM MYCTAKHA WPCHANGHAW  XOIatiapu
{MeHnensMHr YYUHYM KOHYHWIa MOC Xonpaa) xXaMjaa OelrHIapHHHC
OHpHKKaH XONia HAaclAaH-Hacnra OepHARIIANKIAPH  aHHKIIAHCAH.
Macanad, dHanakalinuk Ba Kou rpynnanapu (ABO) mycrakun Gup-
Onpura Gornux, G¥nmaran xonga wpcwiinanagn. Gynnar caGaGun kaiin
KHIAMHraH OenrdrapHuHr  pHBOXKMHA  OelrunaliaMrad  rediapHHHr
Gowka-0otika xXpomMocomanapaa koltnawrannmrnawp.  Onampaiu
¢eHnnkerorypus Gunav Ko rpynnamapn (ABO): cou panrn Gunaw
THLIHHHE TE3 eMHPHAKHINH (kapuec) Oenrd Ba XyCyCHATIAPH OMPHKKAH
Xonna wpcuiinadazu. By Oenrn Ba XycycHATRapHWHT resnapn GurTa
XPOMOCOMAaRA HOANAIITAH B3 ynap DHPHKKAaH TeHAap Aed artanagy,
Ceneanoruk Metoa &paaMuaa ofjamiiapaa AKHH KapHHIOLITAPHHHAT
ounanapuiaa AyHEra kenrau apsawianap opacuna xXap Xun MpcHi
RATANTARNRP, FIAR TYFRITD, CORAMRPRIRT P2 ATty OFnwd wenwm
XO/JApH, Xdp XUN HOrMPOH, HRMXKOH Oonanap TYFuiHLN Xomatnapu
K¥Npok yupaiion. BysuHr cabadh AKHH KapUHAOWIAPAA KAPHHIOLI
O¥nmaran waxcnapra HwcbaTaH Yxwiam reHmnap kynpok OGynamu.
LWyHuHr yayn xaM ynapza FeHTapHMHI TOMO3ZHTOTA XONMIa KeTHuJ
IKTHMNIAApH  XaM  KyTpok  yupaitnu. Kymnagaw dap3ananapaa
KacalnuK, HOFHPOHRRHKHH KeNTHPHO YHKAPYBYH pEUECCUB TEHNIAPHHHT
*aM roMO3MIoTa XONMra KenuuylapH k¥npok Kylatunanw. Kapuu-
lOMWTap HUKOXMIArM OWianapRz pelecCHE ¥PCUil KAacalTHKNapHK
HUKNEIl pa  WAKAPACHHH  Ty3HUIA  Mucon  KUIKMO  amaepoTHK
IHOTHAHK (Goll MHA APHM WIAPNApv RYCTHOFH Ba MHAYA HEpB
WYaalpanapuHusr wHKacTIaHHWH Tygainm Oy xacanauk rend 6¥itnaa
OMO3uroTanap MAk EWHAAEK HOOYA ©YMub KkeTagmnap) KenTHpHIN
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MyMmk¥R (123-pacm). butra ora-onazaH Tapkairay YrannapRWHI
KapHHAOIINHK Jap@xanapd Xap xWia Oynran ¥run Ba KWanapu onn:
Kypamwnap. Mkkd ounaHuHT Owpnaa aywéra xenrad & Ta dap3axp.
napiaH 4 TacH, UKKMHYK OHNala 3¢a 5 Ta thapzaHaaan 2 tacH HpChp
aMaBpOTUK HIMOTHR Kacanura Ayqop OFnrannuru  aduknaarad. By
Kacannuk reweanordscuHil Ttekwupradn onum K. LrepHuuar ¢k
pHya Oy XacTATHKHAHT HaMOEH O¥NRIIMHH TABMUH 3TYBYH peuecchg
red §y HKKH OMIIa QAXTOAAAPHAA FETEPOIUTOTA XoNnaTuia naitgo 6¥nng
Y4 arjofnaH cyrT peueccHR roMO3NTOTa X0NaTra Ke/Iran Ba Xap HKKang
oHnana xacan ¢aprasanap TyFUaMLWHra cababum Gynran.

O
® OO0 DO

121-pacy. PenUNKeTOBYPHAHVAT peleccuB HpCHINaHKI takapacH.

T

OCOML

122-pacm. eMopanuaHuHT KuUKC GunaH OHPUKKaH XONarA
pelleccHB HPCHITMaHAIL makapacH. - -
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}3-pacm. AMABPOTHK HEHOTHSHHHI HKKH KapuHaow OHIafapaa
peLieccHB HPCHIATaHHU WaXapach.

TencanofMK MeToj Gouwlka MeTommiap kalu awrn owna Kypattral
pra TuOOuit-reneTtux Macnaxatnap OGepnb, ymap ounacnia
1aaurad Hap3aHaNapHUAT CAOMATIMIM XakHia MabiyMoT Gepuil
HHUATHHH APATAIH.

Sruzaxiap meroan. WHcoH TeHeTHKAacHHHW ¥prappiiia ynapra
ik ¢ap3avANApHRHT Naino GYIHLIHHH, IrH3aKNapHIHT XaéTHHU Ba
1napuEKM KY3aTHO TAJKUK JTHWHHHE XKYAR KaTTa axamuath 6op.
NraH 3TU3aKRAPHAHT 25 dou3ra AKMAY OWTTa 3UroTallal, ABHH
3 YpyRUaHraw TyXyM Xykalipagan pHBOXnaWraWw O¥aagu.
M3ra AKMHK 3¢a Gomka-GomKa 3urorTanapAan, AbHA Xap XHA ypy¥-
1H TyxyM XyXaiipanaH pHBOKNaHraH Gynagunap. Drusaknap HkkH
ana Oynanunap:

1. Burra OHaNMK KHHCHH (Tyxym) Xykafipacuxunt OHTTa
vaTozoNA Ounan kywunMwn Tydaine xocun O¥nrad Gutra
anan nafno Gynran sruzaknap. YnapHu xeckaua B39 (OniTa
‘ARIAH PUBOXUIAHTaH aru3aknap) el mdonanaw mymrkur. bBynaaii
Knap GuTTa 3MCOTAHHHC GYNWHHLIM HATHXackaa XOCHN Oyiran
roMeprapHHHr Sup-Gupruaan axpad keTHd MyCTaKHA pUBOAKRaHUG
leda MycTakun sMOpHoH xocun 6¥numu Typaiinu gyHEra Kenaau.
2. Typnu, SLHU MKKH Ba YHRAH OpPTHK TYXYM XysKadpanapHUHT
M-afipum criepmatosouaiiap Sunan ypyrlaHMUIRAAH XOCHIT Gynran
HEYTZ IUTOTANAPHHHT MYCTaKWl pHBOXKMAaHWWH Tydakinn naiao
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Gynaauran zrusaxnap. Bynnait sruszaknapiu X332 (xap xun aftpum
IUroTanap PUBOKNAMMWKIAH XOochn O¥Aran 3ruaaknap) Tapukachaa
dhomanaul MyMKHHE.

VIHCOH TeHETHKacH MyaMMOTapuHd TaaKHK KHITHUIZa 3fY3aKiap
(aiinnkca, B33 Toudacuzaru aruzaknap) Kyaa Kynaii Guonorux odvexr
xucoOnanagy. J3rH2akNapaaH reHeTRk WUIMHE-TRAKHKOT Hiunapdja
camapanu oifaanasnill Y4y yIapHUHT Kaif TapiKa, A%HH OHTTA 3HrOTa
éxH HKKH Ba YHAAH OpPTHK (Xap Xwn) 3urotamaH naigo O¥nran-
JTHKNAPHHU 3HHKNA0 OMIMI0 MYXHM axaMuarra sra, YnapHW jJuar-
HOCTHKA KURHLNA KyAuaaru knécali papxnapra apTndop Gepumany.

L. Bup 3wroTanaH pueoxnanray 2 wzaknap (633) anGarra Sup xun
Knncaa 6¥magu, Xap Xua (Sowka-Gouka) surotanapaan (X37) natino
OyaraH 3THIAKNAPHUHI KVHCH 3ca OHp Xun éxn Xap xun O¥nnum
MYMKHH.

2. B33 orwuzaknap ¥:mapHHWHr DenrW Ba XycycHATHapd Ownan
Yzapo skyma Ywwaw G¥nagu. Yrap reHeTHK JKUXATAAH BHT AKHH
oprasnzmaap  xucobramagn, X3 osruzaknap »ca y3 Benrm Ba
xycycuatnapn Gunan ¥3apo oparharu 3rusak G¥nmarar dapsangnap
kabu dapk kunanunap. B33 sruzaknapHUHC Macanad, KOH Cpynnanaph
OunaH  YXWAlITHTAHE  KOHKOpAaWTAHK 1e6 opuwmnaad. B33
Toddamars  SruzaknapHUHr  GuTTacHaa 3MOpUOHAN  PHBOXKRAHHLI
HaBpuia COMATHK MyTalus kabu cafabnapra kypa pHBOXMAHHIIMIA
rafipi xKouynuit ysrapuim nmaRgo 6¥naau. bywuHT watwxacwma B33
Ir3AKTAp KOKOPDUIArd KaM yupafiiurad XoJathapaa ¥3apo  aiphm
Senrunapn 6unad dapk KAMUTapH MYMKHH, BYHH AHCKOpPAAHTIHEK
meitnmanu.

3. 633 Toudacnmary aru3akmapHEHr X332 IruszakiapuiaH 3Hr
MYXHM Xan oTysuu dapxu Gopaurudy wcOOTROBHU ME3I0H YHAPHHHT
alkpuM aB30APHHK, TYKUMANApHHY ¥3apo TpancnNanTauns Kyuupud
YTKA3UWHUHT camapatopauruanp. X33 toudacupari srusaknapia ca -
TYKUMAHHHE  ¥3apo TabuataH MOC KeAMacouk Japaskacy 3rH3ak
GYnmarant onamnapnaru kabu okopu (ky4nu) Gy¥nanu. Hlyrunr yuyd
XaM ynapna TYKMMa Bz opCaHnapHH ¥3apo TpaHCTRaHTALUs KHMIHLL
camapa Gepmalign.

JrH3aK oXaMnap OWONOrHANWHF, XyCycaH TIEHCTHKaHMHI KarT
Hazapuit Ba aMannit MyaMMONApHHA YpraHrul, TeKWRPAW coXacHaar
WITMHA TAXKWKOT YTKasuwaa Bronornk o0sekT (MasKynoT) Auphap.

B33 tondanars aruzaknap Gup xun redorunra, X332 aruzakid|
3Ca XAp XMI FEHOTHNTA >ra opraHnaMiaapadp. LLyHHAr yuyyd ynapBt
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Gup X}/ Ba Xap XWN WApOHTRapaa XHECHH Ypranuiu ynapRIHT Oenry Ba
KYCYCHATIADUHHHI  OHTOrEH23  skapaSHHaa (eWwoTHNMK  HaMoBH
GYNHIAIA HPCHAT XaMIa AAU! 1APDOHTUHNHT, KYMIaAaH, HATHMONIA
WAPOUTHHHE TABCHPW XakHAark KOHYHWATHAZPHH ZHUKMAAM HMMKOHHA-
THHH ApaTazy.

DOrus3akiap METOAM WHCOHHHHI HDPCHE KacanmHKIapra 4anniHu-
WHHWAT MOAMIINHIHHE QMUK BA MyKaMMan VprainlG YHUHr KOHYHMAT-
AApHHA OYHW HMKOHWATHHK Gepayn. Maxcyc yrrasunrad KysaTHul-
JAPHUHT HATIKACHTa acocnaHnd b3J aruzaknapaa Myalan KacalIikka
xap MKKQNACHHRHI XaM YATHHAW xonaty X33 sruzakgapra HuacOaTau
aHuaraHa oKopit ne6 afita onamuz. B33 aruzainapaa XatrokH, TYXYM
Xy>KaflpaTapHWHT eTHIHLW KyHnapu Xam 6up-Onprra Moc KenanH.

Hutorenernk mevol. OfaM KapHOTHIIH TapKHOMZar# Xpomo-
coManap KOMMICKCHHAHI COHM, Y3YHIHIH, akid Ba CTPYKTYpPacHHH,
yAapHHHT XYXaiipa MUTO3 Ba Melio3 OFnnrHMILK, ypyrmaHu® 3urota
XOCUT KHIHWE KapaBHuRarH GaonWaTHHMAT HOpMall Bad TIATOROTHK
XofMaTHfa KaHjgait OVIHMANTHHY MaxcyC MUKPOCKONAZp, 3aMOHaBHi
MUKPOTEXHUKARAD EpAaMHIA TARKMK KMIHU UMTOrCHETHK Meroh Aed
aranmagu.

Xo3HMprA BakTAa UMTOrEHETHK METO/HH OAaM IeHETHKaCHHM
TagKMK KHIWINRA Kyanaw sxXuy caMapa 6epMokaa. by meron Epramuja
0/1aM FeHETUKACHHHET KyHHZarn myaMMonapi Xall KUITHHAIM:
XpOMOCOMA XACANIMKNIAPHHH JHATHOCTHKA KHIHIL,
XPOMOCOMANAPHHHT MEHETHK BA UHTONCTHK XapHTACHHH Ty2HIL;
MYTALHOH NapatHAK ¥praHnin;
oaaMiapia HOpMaN Xomarfari XpoMocoManap nonuMopdusmu-
#ef Fprasis 68 HOpMaT KAPHTTITRIHI THFGHaW;

% OIaM TeHeTHKACMHHHT $aw3d IBOMOUHOH MYyaMMONapHHH Xam
KHNML.

OzaM  xpomocoManapuHi HOCHTHGMKAUHS KWIMIDAA, SBHH
YA2pyuHr Xap OupuHU SollKanapiaH aXpaTWil YMyH AKHH BaKTraua
Yhapk-ur  Kyiimpary  OeNrunapuriHa  XpOMOCOMAHMHI  YMYMHNA
Y3YHNUTRH, Wakan, yrapaa USHTPOMEPAHUAT XKOMNaWMIL acoc Kunib
ONHHAp 3pu. Jlekud IUYHW anoxuia TALKMANAW 3apypkH, ofaMm
KapuoTunuaa ysynnurn Ba waknm GYitMua Vaapo Yxwaws GYnmaras
XpoMocomanap rypyxnapu mamkyh. Yuify Genrunapu €yiinua ogam
;;p”OTHIIHFa onj Xpomocomanap 8 ta rypyxra d¥nunamu, Llynapaau

T Ky T ayrocomanap A, B, C, II, E, F pa G rypyxnapura pa KuHCHIl

Xy XpoMocoMattapy anoxuza rypyxra GymuuuG Yprawwnaau (124-

. * * O
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pacu). Bp rypyXra KHPYBUH XPOMOCOMANAPHH YIAPHHHT Y3yHIHTH B
waxny ¥xmaw 6¥nraHNuri yayR KalR >Tanran ycynna uaeHTHOHKAL
Kuauin  Kyna KuinH, By MyaMMo HMTOTeHeTUKama OUWNFAH SHD)
KawpueT - XpoMocomanapuu angdepeHunan (raGakanawrtdpHiray
Gysw METONMA Epaamuga  xan kuaunan. By MeTORHMHr Moxuati
HIVHAGKH, XPOMOCOMANApHH MHKDOCKONAa KYpHm}IaH ONOWH MaXCy(
dayopoxpoM (Q-meTon) éku rumsa (G-meton) neb Homnanran 6Y¥&xnay
6nman Dy4anagn. byHHMHI HaTHXacHAA Xap KaiicH XpOMOCOMAa HHK:
Tyaunuuingary TagoByTnapra Moc Xoiga TadakanaHuO, ¥3HTa Xox
xonarna O¥anagd. HaTxaza y3yHIHIH Ba wrakny Ounan ysapo Yxurau
XpOMOCOMANAPHH XaM HAeHTHbHKAuUS KRAHW, yrapun Sup-Gnpuaax
axpardll MyMKuH 6¥nau (unoBa — 123-pacM). Hatukaga uaTOreHeTHy
METOLHUHT CAMAPANOPANTH AHALA CIIA.

HMTOreHeTHK MCTOOAHH TeHCANorHK, JTrH3aKknap, nonyldlvor
XamMza FeHETHK WHXeHEpUA ycynnapw GumaH Gupra xymnam HatHka-
CHIa ofaM XPOMOCOMAaNapvHHHI TEHETHK XapuTacH Ty3Hmau (126
pacm).

IOxopuga GagH ITHATEZH UMTOTEHETHK METOX THOOMET reHeTn-
KacHZa XpoMOCOManap aHOMAaNHACHIA anoKagop Hpcuit KacanmHk-
NapHBHr kenu® unkuw cababnapuHi aHMKIAW, YIApHH JUarHOCTHKE
KMARIUBA KEH Ba camMapanu KYanaHunmokna, Byruur yyyH Oanay
TauIKy MYXHTORMH #KW OPraHv3MHHHT HYKH MYXWTAZa raiipHTabHii
OMMIANap Tabcupuaa Xocun OynaguraH  XpoMocoMma  MyTauMsnapu
MHKPOCKONAA KYpHiKO, TacBMpRaHnd, upcuit kacannuknap Taiag
6yanw cababnapy aHRKNAHAEN, YNapHH BHArHOCTUKE KMIALI YCYITapH
ApaTunaiH.

OnToreneTHk ™MerTod. By METOAHHHT MOXHATH oTa-OHajnaH
¢dap3anunapra Yrran Oenry Ba XyCYCHATNAPHUHT YTapHUHT OHTO-
reHesy (WaxcHi pUBOXIARKMILH) KapagRnia pHBOXKIAHWIE KOHYHHAT-
AapHHn aHWKAal Ba Oy OGenry, XycycHATNApHWHT HaMoEH OFMWiInra
TEHOTHIT XaMIAa MYXHT WIAPOHTHHHHT TabCHPHMHH YpraHuiiup. by
Yeya, aliHuUKCa, HPCHE KACAIMXNAPHAHT DHBOXIIAHWLWIMra TEHDIap-
HUHI rOMO3NIOTa XaMZa reTepo3nroTa XodaTnaplarH TabcHpH dapk-
JAAapHU TEKIITWPHUEAA KEHT K¥IINZHUNAAH.

By#jiall TEKWKRPUILTAPHUHT HATHXRKAcH upckil kacannukiapHH
AVACHOCTHKA KHTHUI, OJIMHA ONHW, NpodunakTHKa KU, caMapai
JAaBOoJIalfaa KATTa axaMiATra ara.
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124-pacM. Dpkak KHIIHHWHT XpoMoOcoMa TYTIaMH
(A.A.Jlpokodnena - Benwrobekas 6¥iinya, 1969).
A — E —xXpomocoManapHUHr K¥1aMH ba TY3UAHIUH Ofinya aKUH
rypyxnap.

TennapHuHr peueccHR roMO3urora (aa) Xonath TabcupHaa
PHBOXMAHARAKTAH KaCANNHKNAp reTeposurora (Aa) XonarHpa puBOX-
nanmaiiau, Ilyundar yuyw xXam Oynmait renornnra (Aa) sra G¥nran
ofaM ¥3u ¢eHoTHMHK Kacan O¥nmaca XaMm Kacannuk renuHu {a)
WP XORRA  CAKAOBUY, TAWYEHW oprawiny  Yucofmananw,
Teveposrroranu reHoTHNTa (Aa) T2 6¥nrax deHoTunuk cornom urny
Ba KH3 OuMa Kypcanap, ynapHuHr $apiauRnap opachpa kacan (aa)
OYaranu xam yapafiny.

Bowka Gup rypyx KacannuKIapHHHT reHaapu reveposurcta (Aa)
XomaTuna Kyucus {cycT) G¥nca Xam ceaunapnu puBoxkiaurad G¥naau.
ByHnaii KacalUlMKNapHU aHugilall, ONIHHH OJMII Ba JaBoatl
Gupmynua eHrunpok. LJYHUHT y4yH XaM ¥3n COFNoM, aMMO Kacannuk
TEHWHK Tawrypyn OyHJallt ofaMNapHH 3pTapoK AHMKIALIHHHC KaTTa
aXaMuaTH Gop. Xo3upru sakraa 0y a3sudaid aManra OWHPHLINUK YUYH
HTH  Merommap apaTMAMOKAA, OCKM  METOOAap  TakoMuniaul-
TpunAMoKaa, Xozupri THOOHET TEHETHKACHA TCHIIAPHHET PEIECCUB
altennapu (aa) TancupHIa puBOXNaHyBuH 40 faH OpTUK MpCHI
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kacannuksiap G¥inya rerepozurorany (Aa) IWSAXCNapHE aHAKAALOHWE
OHoOkHMERAN TecTnap ycnyOnap# nwnat YHKHNTaH. YAAPHRHT MOXi
THHH SKKOJ K¥pcaryBum mucon cudarija ojammapia Ky3aTHIAZAura
pelleccHB FOMOINTOTH Xojarvga maitgo O¥nagurad (peHHIKETOHYpE
KACANIMMMAM  KeXTHpaMn3. by kacanimk d4akanok TyFUATAHAAA
KelluHrH BacT1abky oftnapnadk HaMogH O¥naan.

Hucmonudit Ba AKTHA PUBOAKIARULIIHHHE OPKAaZa KOMHUSMCA QMK
Kenaan, Oy KACATHKHUHT redu G¥fnua NOMUHANT TOMOIATOTR (AA) &
reTeposuroTa (Aa) xonnapsa opraHH3M COFIOM Gynaau. Kacannuk re
annenunu (a) TawyBuy reTepo3surota (Aa) OpraHA3MHH aHHKNAG yu
JOMHHEHT FOMO3HTOTa (AA) RaH a»:paTH0 ONMIUNKK YUYH KyWnaar
YOy K¥naHHNadH.

DeHOTUITHE COFTOM (AA, Aa) OpTraHHIMIIAP KOHWUTA YI3PHHHT KO
TOMHDH OpKann ¢er vnananur 06opunagn. C¥urpa KoH nnazMacuy
yTrad  QeHMNANAHWH AMWHOKHCIOTACHHWHT MUKIOPH aHHKIaHam
DeHOTHIHK XAMIA TeHOTUNAK (AA) COTNIOM OfaMmnapfa KOH [1a3M:
cugary eHnnanaMii MUKLOPH Y3rapMail HODMan XOnartla KoRajmt
(eHOTHNRK COFNOM, JIeKUH [EHOTHNUK reTeposurota (Aa) , #bH
KacanKK anNend (a) HY HINPHH XONaTAa CaKnoBuMd luaxcnapiaa 3¢
(eHNTaNaHIHHUAT MUKROPH OPTTaH GYNaan BA YHUKT HOPMAaJ XONatr
KaltTHIIW XyRa ceKHH Sopanu. bynaal waxciap axpatunnG ymapH
dasonaau Suan Sorink Taglbupnap K¥nnanvnagi.
banau wpcuit kacannukmap (OaBapc CHHApOMw, [latay cHHOpOMI
OpaxWAaKTHIUA, CHHIAKTHRWA) OJAMHHHT >MOpPUORAan BAa vaxkaloKIH
Jasprugaw GownaCok pwsoxnana OComnaian. AMpHM TYpyX HpCH
KacajlMuKnap 5ca OJaM YMPUHUHT MabiyM Gup &€muna Hamol
Gynaaunap. Macanan, onampa xopes XaHTHsrToM Je® aranysu
aYTOCOMA NOMHHAHT Xonatha Hpcuiinanysuu Kacamink (NCHXHKA EKR
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126-pacM. Onam XpoMocOManapHHHHT reéHETHK XapHTacH.
(H.11.Boukoe, A.®.3axapos, B.W.Msanonnap, 1984 6yitua).
HQanaa —p Ba q XPOMQCOMR eNKANAPY BA YNAPHUHT TapTHO pakaMaapH.
YHraa Xankapo HOMeHKNaTypara MyBOHK reHnaparur GenrHnaHAalg.
Kyugananr Oynak-0y¥n1ak KHCMAAp XPOMOCOMAMMHr TabakanaHrai
OYanmunAaE ORUHUraH HATIKanap. |-XpoMOCOMAHHHT rewnaph 9-xap-
Banga Gepunirax.
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F=NCQROBAT

Tenuuur Heetox Ioan- | Xpomocoma- | HioHy-
CHMBOJTH mopduam! maru scoft | numucu’
Al2ZMI | Axenosupyc-12 HUHT
1C KHCMHra KYITHIHIUH q42-—q43 B
Fi2M2 | Apnenoeupyc-12 HuAT
1A kucumura xyminnmim P36 B
AlI2M3 | ApenoBupyc-12 HuHr
| i B KucMHra KYIOHTIHLH 21 B
| AK2 | agennnarkuHaza-2 pter-532 Ji |
AMY1 |g-Amunasa (c¥nak p22.1—qll )i |
Geanapu)
AMY2 |o-Amunaza + p22.1—qgl1 i
(narkpeaTHH)
AT3 | anturpomGuy I q23—q25 B
CAL |KarapakTa, k¥3 raBxapi
nepagHpak KATIaMK- A
HHHI XHpaTaH#AUIA
CMT1 |llapxo-Mapu-TyT il
Kacannmru
181 | AHK dparmentn p36 B
H1Z1 [Carennur JTHK 3 gl2 B
Ho JomOpox KoH rpynnacH + T
EL1 |anunTtountos (Rh Gunan
GuprKKan) p )il
EL2 |ananTounros (Rh Ounam
OnpuxmaraH) r
ENOI1 |enonazal p36 1|
FH dyMapaTrrparasa qd2-=qter A
| FUICA | a-L-rykoznaasa + p34—p32 A
pter—q21
Fy Haddur ko rpynnacn + Exu A
! q32—qter
|_.GALE | UJOHGAL-4-snumepasa pter—p32 pi |
GBA | nopaou §-rmokosuaasa pl l—qter B
| _GIH | rmokozoaeriaporeHasa + pter—p21 I
_LGUK1 | ryanunarkanasa-1 q32—q42 i

263



GUKI1 | ryauunarkuHaza-2 [ X
MTR | TerparunponTeponnray
TaMaT-MeTHITpaHcdepa- B
3a
PEPC | nentutasa C + q25 &xu g42 Ji)
PEKM | M docdodpyxTokusaza
cyOOHpnKrn p32.1—q42
PGH | PochormokonaTreruip +
oreHasa
PGMI1 | pocthormoxomyTaza-| + p22.1 Ji |
PKU! | deHunkeToHypus I J
Rd | PafuH Kou rpynmacu p3d4— p22.1 B
Rh  [Pesyc kol rpynnacu + p34— p22.1 I
RNSS 158 PHK q42 &kn q43
RPI [pPeruvur (t¥p Kawar-
HWHE TTHTMEHTNH  JIere- r
Hepaurac)
Sc Cunania Ko rpyimnacH + p34—p32 My
SHH | cykuunargernaporenaza p22.1—qter B
UGP1 | UPH-rmokesonupodoc- 921—q22 I
¢atarTaza-|
UMPK | ¥YpumuuMmonodocdaTkn- + P32 i
Ha3a

*I1 — «ucoTnanran», JaMRNNAp WKKH OHNadH MYCTaKUN Yprauran HKKH
Na0opaTCpHAZA ONTMHIAH;

B — «axTHMON— manmunnap Gutra naGoparopusza 8Kn OHTTA OHNA,
ONIMHraH,

[T — «runoTeTHKY— mamuanap B Xonarra kaparanga kaMpok Oup xi
MawHOIH
IT- «vyaMMonu»— Taxpnda Janniap Sup-OHpura KapaMa Kapuiy.

duxpnam KOGRIMSTHHAKT KeCKUH EMOHNAIIYBH) ofaM 25-45 Ewnap
eTraHMardia puBOXAAHafM. Bas3W  kacannMKNIapHWHT OHTOreH
MapatHrZa pUBOXNAHKIIA ACOCAH TeHoTHnra SOFMHK 6¥nub, Taw!
MYXHT OMWlNapu Jedpn#  Tancup kipcata onamaiaH (Hay
Knaiiudgenwrep, Illepemercknii-TepHep cunapomxapn). Kacamnu
NAPHYHI KENTYCH apI0faa PUBOXKTAHHLIN 3XTHMONH Bynrap Hpcuin
HYB4HM [SHATHT, pak, 6aban acal KacAnMKIapHUHT PUBOXIIAHHWIH |
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paMo€H 6¥num papaxkacvra silall MWAPOHTH OMHINAPH KATTa TALCHP
x¥pcaranu.

TMonynauuwon w™eroa. by w™erox gemorpadmk  CTATHCTUKZ
JANUANAPHTA acochanrad GVaub yHHHT EpraMuia opaMaaprarn TYPny
NONYMAUMANEPHHHT reHETHK TapkiuOu Kuécuil YpraHnnagu, YHHHC
AHHamukacH - Ysrapaf Gopuwl kapagHu aHwknasans. Harwxana
NOMYNANHAHH TAMIKAD 3TYBUM opraHuamiap redoboHad JoHpacuia
reTePO3NroTaNNK Ba TETEPOFeHNHK Xomatnapra 2ra OYnraH reroTHR-
NApHUET MHUKAOPWI KYpCcaTKHuRaph XakHjia MablyMoT omHHagu. By
pasHda HHCOHM MONYASLHMANAPH moupacuda alipiM rexpap anneana-
PHHHHRT XaMZa awomannsra (raipuvabunii yacapuwuwirapra) yuqparad
XPOMOCOMATApHUHE (aHEYITOWEUA, XPOMOCOMA aﬁeppaumnapu) Kau-
Rait MHKJOpIA TapKanraHMIrHHK aHRKAA1 OPKANH aMaiTa olHpHIanu.

by MeTox ofaaM30A NOMNYNSAUMARAPHHHHT rETEPOINrOTAnMK bBa
nomuMopdKr3mM napaxanapi Xakupa axbopor Gepaaw, Xxap XHI
TIOMYRAIWATAP YPTACHAATH ANNENAAP 4ACTOTACH (yupaur aapaxacu)
HiHT dapknapHHy annknad Gepann.

By meron &paamuna opamnapparn ABO TH3MHrE KUPYBMH KOH
rpynnana HHKHI DUBOKIAHKUIMHH TALMHH DTYS4H 1 rend annmennapu
(I 'E) HMHF Xap XHA oJaM FORNYNaiHsnapuia yvpall AapaxacH
AXIIIM }‘/pranunrau Ba YHHUHT KOHYHHATNAPH aHAKNAHTaH. By reH myaiian
ANEeNNAPDHHUHr  NOMyNAuusJapugary  y4pall  JapakacH MabiyM
reHoTHitra ara G¥nrar waxcrapHuHr Gab3p OKYMIH KacaniMknap
(Balbo, uewak) ra YHIAMIMIUCH &KH  MOMNHIIMrHra OOFTHKIHIHA
k¥pcatnG Gepunrat. iy cababnu xap xwn nonynsu#ARap ¥3napHHEBWT
TEHETHK CTPYKTYpacH OViinua keckud dapxnananunap. Macanan,
XuHancron ba Xutolgarn onaMaap MonyasgHACKIA I1® annenura ara
WRAKSHEP WHTMUARERS THNRRH FTadn. By WANMIARAINGDRRS TR0 wa
mapK TOMOHra Goprak capu Oy annenra 3ra oaamiaap coOHM KaMas Bopu®
AMepnka Ba ABCTPAnHA epnd xanknapuna Oy annen SyryHnai Wykonu6
ketrannuru sucbornanrad. 1ily 6unan Oupra amepukalHK WHAeeUnapaa
Xamaa Ampa.nuﬂ Ba TTONAHE3HAHUHT epit XARAKIAPDHAA KOH rpynmacu
remmunr «i®» annenura sra 6¥nran onamnap Xyna k¥nalican G¥naan.
«I*» amnenu osca AMCPHKAHHAT epliH  XANKTapHaa, XHHIUCTOH,
ApabucTor apum oponnapu, tponuk Adpuka sa FapGu#t Espona
X8NKnapraa Kyaa Kam yupaiiau.

Xap xun koH rpynnacura sra 6ynaray ORaMIap >BOMIOLNACH
Tydattnu YNApHHHT JOKOPMAA KeJATHpWATaH TapTHORarm reorpaduk
Xoinauuwnapu TasMuH THAran. By kapadHHW TALMWH JTTAH OMHN-
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Tadbuuit rannanHw omunn 6ynud Vmwa Xyaynnapaa Oup 3aMOHNap
TLpranrag pabo Ba YEYAK KacannmuxaapH IMUAEMHACH XHUIMAT KHIIraH.

Onam nonyisuHaAcHAa «i%» anneIHHUKT KaMaliluE ynap faraq
XyOZywiapas BaGo KACAINMPHHHHT TapKaNranwaHrd TaLcHpHAR io3ara
xeArau, 9yekn Oy KacannuKHU KY3raTyBuM MUKpod Pasteuvella pestis
armuren O xoccacara ra. Wy cababoan «i®» antenura sra maxciap
HRGEKUHATA YaIHHIEH BAKTNADUA ETADIIM IApAXANa AHTMTENA RULIAG
YWKAPA ONMATAHANTY Tydaknn ynap Oupunur HaebatRa xanox OVIHO
ketraunap. XyAmu Wy 3aduiga deqak BHPYCH XaM A KOH I'pymilacura
sra 6ynran omamnap yuyH xaBguin 6Ynrad Ba y TapkKanrad skofinapna
Gupinyn HaBOATAa A KOH rpynnack -a sra Oynrad oaamnap nacraBBan
HoByn 6¥ynrannap. OcuénnHr Babo Ba 4evak KacaNNRKIaAPH TApKANTaH
XyayERapuja 1® annenura sra 6Ynrad ofammnap HoByR 6¥nran.

[MonynAUHOH M TOJ MabiyM OPRaHH3M MeHOTRITAPRHUHT AJANTHE
(MOCHTAHYBYAHIIKK} KHMMAaTHHH XaM AaHHKIAWt UMKCHHHK OepaXn.
Onamuunr Oenrd 8a XYCYCHATNApHHN Yhap TeHHHMHC a7anTHp
KMMMaTHra Kapal y4 rypyxra 6ynuHagu:

¢ reHmapH ajanTMB HeWTpan Gynran Oenrwnap (kY3  Ba
COUNIAPHUMHT PAHTH, KYJIOK CYMPACHHUKT wWakm). By rypyxra kupyBuu
DenrHAapHHHAT TeHNapi oFataard vaGuwal mondMopgr3M  Tap3una
gHamo8H Gynaau;

* reHnapl ananTHe xKummarra 3ra O¥nran Oenrunap. Macanas,
HErpnap TaHacu (TEpMCH) HWHT KOpa OVIHIIA, COUMAPHHHUHT KWHTA-
NaKNArH, fabnapuHHAr  KaMHHEAATK  HCCHK  HKSTHMIA  MOCHaHWI
HMKOHWATAHUN ApaTann,

¢ TEHIGpH WAapThH PaBMILHR AaRANTHR KAMMatra sra 6¥arau
Genrunap. Yaap KyMmnacura YpoKCHMOH XyxaHpans aHemus KOH
kacanaurin kapagu. By kacannMgHuWHr Kenul® YMKHUIH reMorio0HH
MofIeKyNnacuia naitno 6ynajuran upcui uanar Gunan Gornnk, Cywna
SPUTPOUNTAAP Kyndacumor OFnraH HopMman LiaKNHAaH YPOKCHMOH
(sapuM  Off) WAKNUCA KHPAAH Bad HATHXRJAQ KOHHHHI KHCIOPOA
TAUTHINTHK KOOHIHSTHHHY KEeCKWH KamaHTWpHG rofopapu. YpokcHMoH
Xya#lpany  aHeMmHs  KacaNIMTHMMHr  reHd  O¥itiua  peueccub
FOMO3UTOTAJIM WAXCAAp 3pTa 2 &Mmra eTmail HoGyx Gynamwnap. TabuuH
TaHTaWWWHWHI Gy Xunaard Mawduil AyHanyWH Taschpuaa opamMiap
TOMyMAUMACH Joupacufa Oy nertan ammen apnaxkadua iyk OymHINd
Kepak 3AH. AMMO, XakHkatda 3ca Adpuxanuar 20 dous epny
xanknapu, AKUI sa Bpazunus mwerpnapupuur 8-9 ¢ouzd, XuHAHC
TOMHVHT alipumM KHCMTapy Ba OOLIKA JasnarTAap AXOMMCHHHHE 10-15
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punsu VY re” 6§itiua reTeposnroTa XucoSnanagnnap. KOxopraa xalia
atiArad Ep  [o3acuHMHT NYNYANapHAa Netan anneRHHAr  ydpaul
JapaxacHHUHr Oy Kagap foxkopH O¥rumindraduwe cababu A.ATIHCOR
TOMOHWAAH aHHKRAHIH. Y VYpOKCUMOH Xyxaipand aweMmus OY¥Hua
rerepo3nrcTa OAaMnap Hopmall amielnapra 3ra Gyarad roMo3Iuro-
Tanapra hucOatan Oe3rak Kacaunurura UHAAMNMIACM anUd  KKopu
S¥amunurnuy annkranq. Wyunan guind, taGuni wapodtiapaa besrak
KACANIWIH Tapkanrad Maxannwil TonyRquManapia Tannaul TeTepo3ud-
ToTanapia roMoO3WroTa XOMaTAa 3apapnH OYnraH annenrapHy caKqam
TOMOH COpraHiHriHHy KYpamna. -

Onam nonymanKATapHAa, Gourka QUTAHUIMAIPHUHT ROTYIAUMST-
napuga OYnrany wadu xap xwT HpcHit KacanTWKIApHUHT pHBOKIA-
HHINACA OTHO KenyBuH pelecCHB anneRNapHUHI TETEpO3HToTa XORaTRa
caknaHu® Huruna GoOpuiLY redeTHK 0K 1ed opuTHnagn. Flomynauus-
napaa VnOpMAMHT RBPaMACUHE CLIKPUIR DPEUECCHE  AMRENARPHHHT
TOMOZHTOTANAHHIN  JapaxacHHH owHpagd. By KOHYHHAT SKHH
KapHHpownap Ypraciga Gynanran HHKOXJ2pZaH CaKnaswupaH orox
oynumimnkka yopnafizn.  Orva-oHa xapueaom  OynaMaraH  OHAA
ABAOANAPHAA upcull auoManuanap (HOpMABaW Yerra HWuKH@I) HHHT
YUpAall NapaxkacHHH SKMH KapHHIOW (aKa-yKanap, Ora-CHHFHILIap;
OynraH ouna ABNOMUIApUAZ BYKYATa KENaAWTraH MPCHid anoMamngnap
dnnan ¥3apo TAKKOCNALI, MKKKHYY XOJATIATH HUKOXJIApAa KYIpOoK
Ky3aTulULInMEK avviknanran ( [0-kagsan).

SAKRH KApHHAOW Ba KAPUWHAOLS G¥iMarak oKManapaa npcHit
anomanng yacrorazapuHrur gpousu (K.Llltepn 6¥inua).

i G-cacean
Rasnatnap Kapuwnow Gynmaran | SkaH Kapunnm
oitanap SYaran onnanap
Dpanuna 3,5 12,8
| SApomuns 1,02 1,69
__ __lliBenus 4 16
AKILI 9,82 16,15

Byugaii #pcril anoMamuanap Typnn Tabnei Ba Gowka cababnapra
¥¥pa arpodman akpanuG konran (okean Ba MEHIH3NAPAArH KUYHK
Oponnap, Gamamz TOFNap opacHiard KHYMK KHIBNOKnap) skoitnapaa
MCTUKOMAT KHAYBYH ofaMfap (ONYNALUMACHAA XaM KYMpOK Y4paiau.
hyricn ynapia skHH KapHHACIWAAPHHHE 0N KYPHTIL SXTHMONH KupoK
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G¥nanu, JlemorpadMk craTMCTHKA DANMINAPHHUHT KYpcaTHliiMa SKHy
KAPHHAOWNAPHUHT Y¥3apo HHUKOXNapuaad Tyruaran Xap 100 Gonagay
ypra xucobna 11 Tacuza SUPOP XUM MPCHH KaCATNHK pPHBOKIAHTAH
6¥nap 3xan.

HepmaTtorauduka meTogd. By meToa ogamnapHunr 6apMoKnapy,
kadTiaph B2 TOBOHNAPM TEpH PenbehiHit XOCHN KHAYBYH “W3WKnap
TYIWTHIARK Ypranany. MawpiyMku, Xap OHp OIaMHMHT DapMox ma
xadraaru Teph nanapu Gourka OJaMIapHBKUTa ¥XIamarad HHAWBHIyan
xapakTepra sra xuco0nauwagd. TepH uM3MKNTApUHM YpraHHill Xo3upxa
cynl TROOUETHIAA KUHOATYHNAPHN aHUKNALINA KEeHr KYnRnaHWIMoKaa,
[[lyuuuraek, 6y METOR oHNANap Ba STH3AKNAPHH YPTraHHIAR XAM KeHr
MEAaTHIMOKAR,

JepmaTornnguka METOOM Y9 KUCMra G¥nu\aan:

* TAKTHNOCKONNA—OapMOK YMIHKIAPUHN YpTanHLL;

® MANBMOCKONMA—KYI KaTH YHIHKIApHHH Ypranuu;

* [IAHTOCKOIIHA — OEK TOBOHH YA3UKRADUHN YPrauuiL.

Xo3uphza pepMaToTHH(UKA METOIM THOOMET reHeTHKacuia
XpoMoOcoMa CHHAPOMNAPHFA Tawxuc KyAMga KywHM4a  ycyn
cudpatina GoltaganaH HIMOKNA.

Iupopapanna WyHH XaTeHAT OunaH alTHIl MYMKHHEKH, ORaM
FEHETHKACHHY YDraHWIINA KyRTAHUTAETTAH METOIap WyHYanap
XHIMa-XHNKH, OyHUHC oxkubaTHAa ojaM AKUE Kenakakaa 3HC AXWHK
yprawdnrad o0bekT (MaBXKyaoT) tapaakw oupd 6¥nud Konajau.

2. Onpam Gearunapuuurr HPpCHATAHWINA

OpamM xaMm ¥cumnHk Ba XalipoHnapra yxwaw y3oK 3IBOIHOLMA
RasoMuAa Maino Bynran Benrd, xocca, Xxycycusatnmapra sra 6YnuG,
YNApHAHT JOMHHAHT Ba peLeccHB Xonaa HPCHRNANHILIAPH aHHKIAHra .
OnamM Genrunapu Ba YNApHUHT Wpcritnawwuwr xapaxtepu {l-wagsanga
KeJITHPHNraH,

Ogam Genrnapu Ba yTAPHHHT HPCHARAHHLUL XAPAKTEDH

(C.C®aiizyanaes, A.T.Fodypos, B.E.MaT«onor ¥ituua)

11-ocadean
BENTHIIAP
Ne | Jomutiant | Peucccrp
Coanap, Tepu B4 THHLIAD
1. | Counnyr kopa G¥Hm CoMKHHT OK cApHK B¥nHH
CounHur Manga G¥nmacancu Coununr Manna 6¥nuuiu
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3. | Counnnr wunranak 6¥naum CouHMHr TeKAC Y MUK
| 4. | Tanamur cepayn 6¥nmutn Tanauuur kaMayH GHIHILIA
5. | Dpra Kannux (3pkaknapmoa) Hopman cou THxumarmx
6. | Bup TyTan oK cONHHHT G¥numK Comwuur GuprekHe paHrna
O¥nuin
7. | Tepn, cou Ba K¥3NAPHUHT HODMEN | ANLOMHMIM
pauraa S¥maon
8. | Tepu panrriunT xopa GYmmmn ‘TepH panruHMAr ok GV rmmn
9. | MxtHoz (TepuHuHr  Tawrauara | Hopman tepn
Jxiuam Karaan GYaHmg
10. | Tvwnapaa smanupdr G¥nmacnury | Hopman Tumnap
k1. | Tepuna TEp Oeanapuannr | Tepuaa Tep Oeangpuuunr
O¥nmRmMNACH Gynmacnuru
12, [ Ky panrunwnr kopa GYnniuu Ki3 paHrHHHUT Xasopanr O¥numu
13. | K¥3 paruuunr SI0Hn GYmamm K¥3 panrHuHEr xapopatr G¥rumn
14, | Quukantycuusir 63aMIHM IJnHKaHTYCHHEr GYNIMacanri
15. | Tyrma kaTapakta Hopwman xonat
16. | Kisnunr akaunan kK¥prisk Kizunnr vopMan kypwiny
17.! Yaognary  eapcatapHr  AXH | K¥3HRHT Hopaan KYPHILK
k¥prut
18.  AcTursariam (K¥3 Hykcouzspaan | Kysuanr vopsar Kyputit
Gupu)
19. | UnayxoMma K¥3unar HopMan xomatH
20. | Aumpuans (k¥y3 panruie | KY3HUHT HOpMaN XOMaTH
Senrunorun napAavHT HYKIHn)
21. | K¥3 ranxapurudr TyFMa *ofinaan | KY3HUHT HOpMan XonatH
CHIRHINW
22. | Kifauunr mopMant XonaTH K¥pum wepeupunr  arpodusra
YUDALLH
23, | TaGHHHr KAaNUHITHIK JTaGHUKET JONKMUrK
24. | K¥auunr xarra G¥aump K¥3uunr knauk G¥naute
25 | KunpukaapusHe yayH 6¥numn Kunpuknapitkr kanta 0¥anmi
26.|bypy®  TEWWMKIADHHRHI  Keur | Bypyu TEWHKNRPANAHT Top
oY many GYmumm
27| Bamawnn pa Top KaHIIAp TTacT na Ker Kanwap
28, Kyén nad Hopman nat
29, | [{O3za Goruink GY¥Imun 10ana SorHrank Hyxmrn
30. | Komnaar sunn 6¥anum KoumHuHr 0cH3 G¥amiH

-~

- n

IHKr GUpIalIMaraH XOonAa

Kowmmnapuuur
6¥aAHIKN

Onpnawrad XxXonaa

EMKWIIITHK

HO3nary CemKHINMK AYKIHITH

v JIapeHH A¥HIARTHHAHT

Kymoknarv apewy ayHTIUIHAHHT
AVKITHCA

AyH O¥nmnn

Kynoxna kyH GYnMacuru
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Ckenter Bt MYcKyJIap

35, | Mact G¥ianmmx | Banana GyRaunux
36. | Axouapuonnasitr {naxatamixy S{ivgdr iopaan G¥nHiuH
37. | DoangakTHms {(k¥n Sapmoknunmk) | Hopyan Gapaoknap

CHHIZKTHAHA (OapMOKNGpHHHD KHC-
Mat EKH TYIIHK ENHIUTAITRIY)

Hopman bapsmoknap

39. | bpaxuoaktumua  (GapMoknapusuar | Hopman GapMoknap
KAITARHTY }
| 40, ] Nporpeccas Myckyn atpobuscn Hopman xonar
41. | Cyaxnapayac aTpoduscH CyaKnapimanr - HOpMan
KATTHRIMI#
42. T A, B, AB KoM rpynnanapi (} xOn rpynaacH ]
43, | KOHHRHT HOpMaJ MBHIUK Temoduansg
44. | DpuTpOIHTAAPHUHT HOpMan WAKNM | JpRTPOUNTIAPHART  FpokcuMon
MAKNIH 4
45, [ Tunepronus Hopsan xonmar
k
OBkaT XaiM KUANID TUIMMK -
46, | W¥ron nuakuunr xenrafnurm [ Hopman xomat
FHAOKPAH THIHMU
47. | Korla XaHAHKHT HopMan OYmdtu Kannm nuader )
48. | KanicHa auaber Hopnan cornmx ]
Hepe tanumn l!
49.  Hopman zwmram | Tyrva xapavi i
50. | Hopman cornui ; l 1iinzoppenns I

AyTOCOMa - JOMUHANT Mpchiinamwur. Onamaa Mapxys Oenrd
X0CCd Ba XyCYCHATIAPHUHT PUBOXKNaHUG derotunga HaMOER YUl
rexnapra 6ornuk Oymaam. Onamza xaHda ren OGop JjeraH <aBo.
Tyrunamu. Hazapuit xucofmap ogampa Oapuga reHeTHK HacTyp 3.
MWJUTHOH XY(T reHnapial TaWKWI TOMMRHIMMMHHA KYpcaTan. Yeran
acpuuHr 80-finnnapira kexud ofamaa 3 MHHITA SKHH TeH TacRupIaHHO
yNapHuHr #pcuiinasiil XapakTepu Ypragwnran, TaHa XpomMocoManapili
KoUNauIran rewnap -- AyTocoMa reHNapH, XUHCHIl XpomocoManapii
KOUNAWIrad rewnap 3ca — KHUHCHIT XpoMOcoMazga #ofnaiiray TeHnaj
aeiiwnagp.  TacedwpnaHrad reHnapHuur 1489  tacu ayTocoMa
JNoMuHauTIH, 1117 Tacy ayTocoMa-peneccusay repnap, 200 Aaw opT HEl
aca X-xpomocomasa Koltnamra reHnapaup. Xo34pry saKTia xap LU
10 ra AKMH SHIT TeHNap aHHKNAHHG, YHapHHHE TacHR(u GepHIMOKAa
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Qaama RAcTIADKH YPraHWaran Oearnnap-OpaxmniakTHNNA, CRHAaK-
TunN4, DonunakTHauanap 6¥nran, Gy Genrunap ayTocOMa-HOMHHAHT
ppcuiinann xapaxtepura sra 6¥ynuG, xap Gnpu Gup rew TomoHugan
powkapurany. KOxopuza kaiia sTuiaran Genrunap 4akanok TYFHRraHaaq
cyHr K¥n Ba o¥k Gapmoxnapupara Yarapuwnap Tydalinu anHknadb
onunagi. By xonaTnapna HODMANaH YETra YHKHIN XONIapH WaXCHWHT
xabrnra Xasd TyraupMaliii, XaMHATHHHT TYAa KOHNH ab3oCH
GynRINTA 33EH eTkaaMaian.

AyTocoMa-IOMHHAHT THMJA MpcHinanyeyn Oenrmnap karopura
K¥3 paHTH, COY PaHTH, TepHaa Tep GeanapnHuHr Sopiyinnry, nabuunr
KAIMH-IONKA OY¥MUWARrH, KMIPUKIAPHUHET Y3YH-KHCKANHIH xabunapHu
XaM KHPHTHII MYMKHH,

AyTocoma-peueccHs wpcwiinanaw. Opamnapza ansOHAH3IM
MyTaUHRACH MaBxyx OVrub, OyHza onaM TepHCH, Codlapt Ba KY3napu
neApnH paHr OepyBuM T[TATMEHTAZR Maxpyd O¥nmazw. By Twnpgaru
MYTAUKATAD YCHMANK Ba XaRBOHIAPHHHT KYMrHHE TYpAapHra Xoc.
OpaM, XalteoH Ba Ycumawxnapaarn aneGHHMIM  Oenrnck  OuTTa
pemeccHs myTanua Guinas Oornuk. Oaam3oguuAr Sapua MpKAapHAa
aNEOMAMIM MYTAGHACH aAHKnaHTan O¥yamd, xap 20-30 munr Tyrdnrau
YaKANOKKA OHTTa amebuHoc T¥rpu  kemagd., Hopmanr  Tepw
nUrMeHTaugcura ara Oynran ota-omagad aidpuM Xonpga ansOHMHoC
Gonanap TYFRIMILA MYMKWRH. Xap MKKH OoTa-OHaHUHr Oy Genru G¥ifisnva
TETEPO3UTOTA  DKAMAMCH  XamMJa antOHHH3M  TEHMHH  TalUyBu
3KaHIUTUAan Ranonat Oepagam. Arapiaa ansOHHHIM TeHHHH «@» Xapdu
Gunan Genrunacak, y xonaa anbGuHoc Gymns Tyrunarax SomarapHHRr
FEHOTUMHHMM a3, QTa-OHanap Xap OHPHHHHT TEHOTHRUHY 2¢a Aa
IMAKIHAA B3AMM3.

P Y Aa X & Aa

HOPMaN HOpMAT
NMHUIMEHTHaHK I MUTMEHTAAH T
E Az Aa
F, 1AA : 2 Aa : 1 aa
HOPMan HOpMAT anLOHHOC

NHrMeHTIaHHL {[IArMEHTIaHUTI, aMMO
eH Tallys4u
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IOxopuzarunan KYpuuuG TypHOOMKH, HKKH reTepo3uroTany ora-
CHaHUHT aBNOAMAAa HOPMAN TepH paHTHra XamMAaa ankOudoc dapsauanap

AYHEra Kenap 3KaH.
leTepo3uroTany oTa-oHajlap OHNacHAa 3rH3ak dap3aHLIap Xam

TYFHAHILH MyMKMR. Arapia srisaknap Oap TyXymjan pHBOXIaHIraH
6¥nca, xap ukkH pap3aHz € ancOHHOC, EKH HOpMaJl Tepi paHrura 3ra
6ynanunap.

Kuncra GorntHk HpcHitaamnur. JOxopuya O3 OJAMHMHT
ayTocOMaNik XpoMOCOManapuia Xoinarad ROMHHAHT Ba PEUECCHB
rennap TomMoHWaaH OoillKapuiagdran Oenrnnap Ba YNapHHHT HPCHi-
nauHwan kput ¥rauk. Onamnap.a maexyd Ooka OHD TYPKYM
OenruiapuHIHAT TeHJapH KHHCHH OenrHnoByy X Ba Y-XpoMotOMaliapaa
wotinaurad 6Yaud, ynapun xuHc OMIAH GUPHKKAH X0iAa HpCHiIarRuw
ne6 wpaTunagy. MabiyMKy, oaaMnapaa sKHHCHH OenrunosuM X pa Y
XPOMOCOMAJIAPHRKHT WAKMH, KaTTa-KHuWknuru Gup xun amac. X-
XxpoMocoMa  Y-xpoMocoMara HucOaTaH HHpHKpox. Xap HKKM
XpoMocomana roMoJIOrHK  G¥nmaran KHcMnapu K¥mpok  ydpaiiau.
Macanad, X-xpoMo¢omMaaa reHnap xoiinaiuras KMcM Y-xpomocoMaga
ity (knaccHk reMoUINA KACANNHIH IeHH), akCHHY2 X-XpoMOocoMama
y4pamatign (KynoX  CYWpPacHHHAT  NeKKanapuza AKYHHAHr
PHBOKTAHMIIM), ArapAa MabmyM Oup DENFHHH PHBOXNAHTHPYBRUH IEH
Y-xpomocomMana xofinamrad 6¥nca, Oy redH aBnoAgaH-arnoAra oTa
opraHu3aM ToMoHWZaA $aKaT 3pKak opraHuamnapra OGepunagn. Arapzna
red X-xpomocomana xobnawran 6ynca, y xonga Oy rex otazan gakar
kKn3napura Gepunagd. OHAZaH 2ca TEHr MHKAOpAA XaM YFHI, XaM
KH3AapHra Gepunagn. Arapna reH  X-xpoMocomaga kolnmamnb
peueccHB HpcHiinanHWt XxapakTepdra sra O¥nca, y Bakrma Oy rem
aénnapaa akaT pelueccUB rOMO3NIOTa XONaT/JarMHa HaMoSH O¥naau.
Opxaxmapza WKKHEUM X-xpomoctoMa HYKIHTH Tydaitnu GyHaal red
XaMMaBakT (peHOTHN Aa HaMoEH 6Fnaznu.

Onamnapza xuHc GiNman GRpKKKan xonga GenrunapHHHT BpCHi-
TAHKLLIKHY JaRBTOHH3M (PaHIMapHA aXpaTa oNMAaCcTKK) KacalIAriHIHT
Hacaan-Hacara OepHTHIIM MHCONHAA TaHRUIKG ¥ramus. JlaneTOHH3IM
Kacannuru peneccHB CeH  TOMOHMIAH Gowkapunaau ea Oy TeH X-
XpOMOCOMaZa xkofinawmrag. By kacannuk npcHitmanuWHEYHr KyAnaard
XOJaTAAPUHN KYpnG Yralmnk,

1) Ona 6y xacanHk rexu OYHnYa JOMHHZHT rOMO3KTOTANH. OT:
JATBTOHHK,
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P PAHrnapHy nopman AaNbTOHHK-PaHCTapHH

axpaTaau axpara onMaiiau
@XPxP axdy
g x? x Y
Fi x2x' XPy
? 3

Bupuhuu agnopna TyFunradH kuznap GeHOTRNHK COFNOM, BMMO
¥acalik TeNHHW TawyBdn XucobGnawamunap. VYrun  Gomanap
yarapHaaru X-XxpoMOCOMaHH OHACHAAH ONCAHNUKNAPH Y4YH COF/IOM

o¥naaunap.
2) Oua By xacanauk rewn O¥livya rerepofurora, ora sca -
AANETOHHK.
P panrnapuit HopMman AANETOHIK
axparanu
© XxPx! X 3 x4y
g xP, x4 X%y
Fy xXox4 xx! xXPy Xy
G ¥ <) <)

COFIIOM  AANkLTOHHK COFIOM  JaJBTOHMK
BHpuuwi apnopaa Tyruaran xusfnapruar 50 QoHzd IOMUHAHT
reHIH  X-XpOMOCOMAHH OHAZaH, PelecchB Trewitd  X-XpoMOCOMaHW
0TajaH OTaH, HATHXAJa Ynap reTepo3HroTanH, GenOTHMHK COFTOM.
aMMO KaCA/UNTHKHMHKE TeHHMHH TAWyBYR xdcoCnaHaamiap. KusnapHeer
konran 50 ¢on3m Xap UKK® OTa-OHANaH peueccHB Tewnw  X-
XpOMOCOMANapH onradnapi tydalni peueccHB rOMOINroTANH 6¥and
PaHTNApHN Hopmas axpaTa oamaiigunap. Yeun Sonanapaunr 50 dousu
ACMHHAHT FeHnH X-XpOMOCOMaHM OHAIAH COAraunap, wy OSoHe ynap
cornoM, xonran 50 ¢oas ¥run Gonanap omanaH peusccHB rexnn X-
XPOMOCOMaHU oitrannapk cabadnu pansronnk xucobnanaiu,
3) OHa Gy kacannuk relin GyHHYa reTepo3nroTa, oTa COFROM.

P panrnapuu HopMan paHTnapHi HopMan
axpatanud a}RpaTa,nu
o xPx¢ X 3 X°y
g xP, x4 . xXP.v
- F xPxP  xPx¢, XxPy X%y
¢ 4 3 3

COFTOM COFJI0M COFNOM AaNbTOHHK
aMMOTEH
TALIYBYN
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BUPUHUH ARACIAA TYFWUNTAH KHRNAPHWHT XaMmacd QewoTunny
COFNIOM, aMMO YIAapHHHT 50 GOH3IM KACANAMKHHHI TeHUHH TAYBRYY
XucoGnanami. YFrRN BonamapHuHr 50 dowzn cornom, 50 dowzu
JansToHHk Ofmann.

Ilyngait  kunnd, (OKOpPHAA paHIMapHH  aXpaTa OOMaCHHK
AanbTOHMIM KACAIMIMIMHUHE 3 BapHaHTAArH MPCHANAHALUMHKE TaXJIdn
KUNHLL HATHRACHAA LIYHM Kafil 3STHW Kepak Oynanuxu, Y3napraa arouna
X-xpoMoOCOMaHK CcaxnoBul Yrun Gonanap KacalTMK TEHNApH XOR-
namrag  X-XpOMOCOMZHH OHajlaR  onradaMknapd  Tydadmt By
xpomocoMa Ownan Gormuk O¥Aray wpewit wacammiknapra GHpHHUR
Hapbatna gywop Oymapunap. Kus Oonanapaa 6y kacanmnmuknapHumur
HaMoER CYnumm  yuyH TEeHOTHNHOA KACAMNHKHAHC  pPelleccHB
anienapiHi Y3InAa caknoeYH Xap MKkana X-Xpomocomanapra sra
Gynumnapu Kepak Oynagu.

Opamaa axn-3aK0BaT, MCTELA0A Ba KOOHWIHATHHHT MPCHIi-
fanwmy. OJaMAAPHUHE  AKA-RAKOBATH, HCTELICHR RA  KOOWAUATH
Ypracupa reAeTHK (apKRapHUHT MaBxyaRurw pag >tub  G¥nmac
Xakukat. leneTHk oMunmap oJaMIZpHHHT XUCMOHHI XyCYCHATIApUra
KaTTa Tancup K¥pcatul smOpuOTeHes Kapaénuna kKynnad waxcui
xycycusitnapra sra G¥nram «Homo sagpiens» TYPHHHHr BakHIMHY
wakanTHpard. OHMHW PHBOXNAGHTHPHIN KOGUAUATHTA sra Gynrau
MUSHUHT OVNTUIONHCH 3ca TYFUNAAMIAH oJaMHM Xap KaHjall xafipoHotr
NYHECHHMHT  BakMRUANaH (apK  KHIHWIHGAHH - TABMHH  3Taji.
OMOpHOHAN  JABpPAa  MUAHWHL  PHBOKNAHHUIUN CEHETHK  RacTyp
TOMOHHIAH Genrunanran., AMMO WHCOH XadTH OolumaHuurd OHIaHOK
Mg OuIaH Taliky MYXUTHUHT ¥3ap0 TabCHPH KOHYHIAPH Kyura
KHpaau. RATHAAA OaM OHCUHUHI Ma3sMyHW WakhnhaHazu., MuARuHr
axGopoTnapHn Kabyn KMIHIL BA yRapHM KafiTa KIWAamy, TalkH
MYXHTHHHE oMHanapura 6¥nraH yMyMHuil Ba ¥3ura Xoc peakunanapHi
APaTHIEAArY HMKOHWATH 4ekcH3. Mus 14 Mnin. Hepe XysaitpanapihH
yvpa caknaian, Yuunr xap Onp Xywaiipacn ¥3 nasOatnna Somxa
xXykafipanap Sunan 5000 ra kagap anoka Sunau GornaHrad. ¥3unHHT
Bapua HHCOHMH asunarnapy GHAaH IYHEra KeNraH OfaM TamKH MyxuT
Gunan GYnagurad §3apo TabcHp GAONUATIADHHHHE HATIDKacKIa HHCOH
ORTH ApaTHAaAM. FIHCOH SHIH MHCOHMAT HXTAMOMH TapakkKnETHHHMT
HaTHkanapuin kabyn kuinaa¥ ea YHHHI KenaxardiHI Kypa ojaa#.
HuconustHuur xap Gup paBpu ¥3 axrréwuara sapyp OG¥aran axkn-
IAKOBATAN, MCTEBAOANH, KOGHIMATAM OfaMmiapra MYXTOXIHK ce3afH.
Byngaii waxcmap resorun (ynwHr OGapua TyrmMa xocca B2
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KYCYCHATNAPRHHAT KoMmisiexcH Gunanr)y sa ywH Ypal typram MyxXur
§32p0 TABCUPUHURC RATHXKAcH XHcoGnananu. AHUK ONHHraW Xap Oup
gearn (xocca) yuyH Oy HKKH OMRIHMHT HuclaTh Xap Xuil, aMmo
okopraa kafin 3THnran cHdaTHWAT HaMmon GYAWLINMCY yuayH Xap
MKKaNaCHHHHT B¥nmymnanre mapt. bopau-10 zapyp MyXMT IAPOWTH
fynca-i0, aMMO 3apyp reHjiap KomMnnekcu o¥nmaca, Oy cudar iozara
yukMalfI®. AKCHHYa, OKOpWAArd Xoccajnapra MORMIAMK MaBkKyldl
BYNuO, YHra 3apyp HKTHMOUE MyXHT XPATHIMACA, dHANOIHK HaTHXKara
sra G¥namMus. AMMO Xo3upri 3aMod (aH Januanapura ¢ysHrad xojaa
WyHH aHTHII MyMKHHKW. OAMMHHHC, WOHPHKHAT, €3YBYHHHHT, PAaccoM-
HHHI CEHRAANMCHAA, AKN-3AKOBATHAA, MHeTewrdoaAufa, KOOWNMATUAA
reHOTHIHHHT XHCCACH YCTYH TYpamu. AMMO Oy epAa TyWKyHIHIHKKA
YpiH YK, Xap Oup coriom oaaM ¥3nua GHp MCTEBAOA, KAMIAT yuyH
xaTTa KHHMATra ora pa »aMMATHUHI (oMmaHMuc) Basudack yHoarn Oy
KOOMIMATHH UnFail GUNnHILAN, YHU PHBOXKIAKRTHPA ONMIIUAAALD.
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XIX 606. THBBUET TEHETHKACH
1. TuGOHET reneTHKACHHHHT NpeAMeTH Ba Basudach

TUGOHET reHEeTMKACH AHTPOMOTEHETHKARWHI TapkuOMI KHCMH
6ynuG, onamhapla Typau MpeuH  Kacanndkaphuur naitao O¥anm
cababnapHHH, HPCHAMAMHW KOHY) HATNAPHHH, YRApHH JIHarfOCTHKA
KMIHUI Ba Jagojaw  idYmnapram ¥praHdil YHHHT  mpeAMeTi
xucoCnanaan, TudOHET TeHETHKACHHNHT aXaMHUATH, altHuKca, HHCOHHAT
TAPUXWHWHT XO3Wpru Azspuna Seinée oprué Gopmokana, YyHKH Ep
Wwapuxa KONOFHK MYXHTHHHI KeCKHH EMOHNAMIAETraHd Ba YHIArx
¢u3uk B2 KMMEBWH MyTareH OMW/INAPHHWHT Hapua OpraHm3IMAapra,
XYCYCaH, OJIaM HACITHTA XaM ¥Ta candnil TapCup sTaéTrannurn rydalinm
yRapaa dpcuil Kacannuknap kynain® Gopmokaa.

TudOuéT reHeTUKAaCUHWHT acocuil Bazudacy osamnapiaa y4pait-
Jiuran UpCHH KACAJVIHKNAPHHHI HpPCHinaHuMl TabHAaTUHY, (ONyRa-
UHANAD ZOWPAcCKIa TEPKATHIIMKM Fpranmm, Kacannwknapay afvwknau
ga jasonalnaMp. [yHuHriek, upcuil  KacalMUKAapHH KEMTHPUD
YUKApYBUH MaHOa — MyTallMaNapHH XaM YpraHuul, HHCOHHAT apllOAWHH
kYN0 XACTANHKNAPIAH XOITHC STHIIHK YYYH 0fAaM 3BONIOUHSCHHHHT
KeHHRTH HWYHATHIINTA KAHAAH TabeHp kYpcaTHIIM kabu Macaiafap XaM
MYXUM Ba3zHdanap Katopura Kupai.

Tubbnér renevuracnia onamsapaa yupaiaurad #pcHi xacannm-
NapHA YpraHWwuaa OJaM TreHeTHKACHHH TAZKHK KuiHuwpa KynaaHh-
NaAdraH MeToanrapaad THOOHET amanuéTura MochauTdpunrad XOnia
dofinananunazu. By metomnap Mumpa erakdd YpuHHH uuTONCHETHK
MeTod srajuiaian. Oamnapaa yupalinran Mpcuil Kkacannmknap KeaHo
YUKRLINra Kapa€ acocad uxky rypyxra 6yaMiany;

1) Xpomocoma Myraumsnapu Tydaiing nafine Gynaauras Hpeuit

KacanIHKIap. Ynap XpoMocoMa KacanRuknapH Ae IopHTHnaan.
2) Cer  wmyTauuznapy Tydalinw  naigo  Gynanwran npcuit

KacannkIap. ¥Ynap ret kacaTHKnapu geb atanand.
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2. Xpomocomanap CONHHRHT ¥3rapHmwm Guaan 6oFrauK
HPCRI KacANTHKAAD

TuGomMET rerHeTMKacHOA OKOPHAA KaAJl LrMiraH WHTOTEHETHK
METOAHR caMmapani Kymnaul HaTWKacHAa o0famIa  XpoMocoManap
CCHHHHHI XaMlla yhap TY3MIHWKHHAHE Y3rapdmnapy Ounad OGOFNHK
aHuYariHa HPCHIA KacannukIap aHHKNaHDN,

Onam kapHOTHITURArH afipuM Ky(T — rOMOJNOTHK XpoMocoMmanap
COHHHHHT ¥3rapHilly {OpTHINH EKH KaMaiitilit) — ALHH TeTCPOMNOHIHA
HaTHkachia naiipo G¥nannran upcwit KacannWkiap MaBKyA. Kydr
roMONOTHK XpOMOCOMANAp COHHHHMHI ¥3IrapdlllH XaM ayTocomasiap
(acuECHit O¥IMaran xpomocomaitap) na, XaM KeHCHI Xpomocomanapa
comup G¥nann.

Arapna Xap Kalich XpoMocomaia moiinauiraH TeHnap COHUHHHT
KYNAMCHHA bTHOOPra ONCAK, XPOMOCOMANap COMUHMHI Kamaluiuu
YHAATH XamMMa TeHIApHHHT WHCOH MeHOTHMHAAH YeTRaHTHPHITAHWTA
ryBox 6¥nramn3. bunoOapuH, rennap Tabcupuaa prBOXKNaHAIIL MYMKHH
GYynraH Oenrunap XaM OHToreHeiga HamoéH GynMaiinn.  Arap
XpOMOCOMANAP COHH OPTCA, akCHHYa, yAap TapkrOuaarn refnap coHu
xaMm Kynasaw. Bynwur okuOarnjga opranwsmzaa xywnsn radpurabunh
Y3raprnap (aHoManMsnap), XKyMnaaaH, Kacaniuknap najfigo 6ynanu.

2.1. JKHHCHit XpoMocOoMaaap COHMHHHT Yarapuusy —
reTeponnonand GHaan SoranK Wperit Kaca/LTHKRAp

IOkopiaa 13 ONaMHHHE KAPHOTHNK — XPOMOCOMANAp MakMYacH
{HMFuoucKH) Tana Xyxkaiipanapaa 23 xydT (auniona 2n=46) sxannnra
BAa ynapHH MKKH Typyxra OVaradH sguk. Kapuotunuanr 22 xydr
(COMONOrUK) XpoMocoManapiia cJaMHKHI aKCAPHAT rexdnapi xoiinaw-
rad 6§nub, ynapHHHr KHHCHH OCNTHNALE, KUHCHUHT WpCHiNanRmura
anoxacu ¥k, KapwotrHn xpomocoManapwHuuar Oy rypyXxXy 3pkak Ba
a€mappa Gup xun GymuG, ynap yxwawaup. YnapHw aytocoma
Xpomocomanaps ne0 aTanaas.

_ KopuoTunnwar Konrad  Gup  kydT  XpOMOCOMacH KHHCHH
VEATHIA BA KHHCHHHI HACTHAH-HACHr2 OEpWIHIWHHE TahMMH 3TajRH.
Uynuyr YuyH ynap muucail xpomocomanap ne$ aranand. JKuncuid
XPOMOCOManap YsnapuHUHE KyNaMu (KaTTa-KUYMKRROH)OR, TY3HAHILATE
Kapab xap xun Synamunap. YrapHuaT GUTTaCH HHPUK B3 YHIATH reHap
CORN Golkackunxkra HHCGaTaH KV 6YnnG yHR «X» - XpoMocoma A6
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atanany. JKyHCHE %y$pT XpPOMOCOMANUNT VKKHHYKCH ARMATUHA Kuunk
GynuG, ydna sxoftnarad renrap cos# kam Oynaam. YHm «Y» -
xpomocoma Aettunagn. Omataard Hopman xonaraa aénaapha KHHCHE
XpPGMOCOMANap TOMofIorHK Gup «yoT 6¥namunap. Yrap - XX xonartaa
Genrunananu. LIYRAHr yuyw opamga agniap KMHCHHH TomoraMer
auue 1e6 oputunanu. Byaaid arantuura cadad aénnapaa erunaanran
KHHCHIL TYXYM XYXalipalapHHHI XaMMACW T€HOTHNHUK O4P xua, Sbuu
dakar GurTagan X — XxpoMocomara ara GYNraHiIvuIK XKUXATHAaH YXIoaus
6fnagunap. Hopman xomataa spkaknap Xyxafipanapnia Xam wweHcHi
XpOMOCOMANAp UKKMTA, Gup xydT Eynann. Jlexun ynap xap xun 6¥nué
uworoMonordk Oynanu. Vnapaad 6w i agnnap wuucuit xpoMocomacura
Jxmamy X-xpomocoMa, MKkUHIACH 3ca Y-xpomocoMa. LUy caBaGaw
3pKAK  OpraHuaMlIap reTeporamMe " KRHC XHCOOMaHAazn, Vnapaa
ETHIANUraH XUHCK | XyKaiipanap — crnepMaTo3orinap ¥3n1ary smuHCHI
XpOMOCOMA XHIIHMA Kapal HKKUTA TEHT rypyxra — X — XpoMOcoMaii Ba
Y — xpomocoManu cngpmarozouanapra SYnusann. OnaMmia suncuit
XpoMOocOManap COHHHAHT KaMafuim (MOHOCOMHA) EkH  k¥nainum
(monucomus) Tydalinu, AbHH XKHHCHA XPOMOCOMANAP AHEYLaoHIHACH
HaTHXacn#a KeAHG yuKajuraH TypAM KaCNHKAAp aHHKITaHHO
TaceHpnanTad. JKuucuit romonoruk X-XpOMOCOMACHHHHI  GuTTara
kamalinG (XO) MonocoMms Xonatura xenuiou Tydafink agnnappa
lllepemescxuii-Tepiep cHHApOMH 1e0 aTanyBuH KaCalHK PHBOXK-
NaHani. YiapHuur kappothny 45 (44+X0) xpomocoManaH ugopar. by
TUIMATH XpOMOCOMANnap KapuoTumura ara Dynrau aénnapaa wucMonni
Ba KMHCHI PUBOKIAHMUWLAA KYNTWHA MATONOCHK Y3rapilliap COAHMp
Gynanu. Ynapaunr Cyiu nact, 6anu #yda KucKa, GYHIE TepucH KKK
€aura sccMuanEray OPuagn. Yurapna ADPTAMMME TODaRHIOM, yMYPTKa-
NapHHUHr 6dp-OupHra KywWunul Kerwild anMKIanraf. ¥napna tyxym-
HOHIAPHUHC DHEROXNAHMATAHIATH Tydalinu ynap OemywiT (nacncus)
Gynaaunap, Mkkunamun xuxewii Senrunap (x¥kpak 6e3napi, TaHaHHHL
MyailfH KHCMMZaTH XYHJIapHUET yommm Ba Gowrkanap) Ayna cyew,
raiiputabuuil puBoknanran Gyaanu. Bysaall kacannap TaxMuHae RHTH
Tyrurad 5000ta KHanapaan SUTTaCKHAA yJpaitin.

Kuncuit X-xpomocoManap COHRHHHT ¥arapuwn O6unan GOFIMK
KyRHZATH KacAmIMKNap HaMOSH Gynaau (12-kamean). 44 + XXX = 47
KApUOTUNNA TPHCOMRK AERNAap MHCMOHAH Ba axknaH HOPman Hacl
Gepaau. Huscuii PHBOMAAHULNNAPAA HOPMAZAH HeTnaHHULTIaD Ky3aTHI-
MaiIH. AMMO X- XpoMOCOMANap COMMHRHT OPTHWH G1naH Hopmazay
YeTrd UMKHINNRD ZapakacH opTa GopaaM [ aKAMit  KONOKAWK.
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THITIPHHAT SHOMATHACH, Kanma KYTHCH HakmRHuiRr  Yarapuuon
KUHCHI oprasnap TH3UMHAA Cysunuwinap kKyzarunaan. 44 + XYY = 4
kapuotunuaad  Gowka X Ba Y  xpomocoManapuHuHr - Oapw
komOnHaumanapu (1 2-xaaean) KnalindeneTep cHHApoMy HOMH OCTHA
oupnawrTepunanid. 'Y XpomMocoMa YFum Oona sHHCHHH Senrunap sKar
Bynnail ¥ran Oonamap KHACHit GanoraT Ewikra etryHua HopMa
kapwornnnu (44+XY) opamnapgad ¢apx xunmaigunap. CyHr sc
HKHACHH oprannapaal -ypyrACHNAPHHHI HOpPMAall PHBOKIAHMAaC/HE
tyalinn apxaknapAa Ky3aTWIamHradH MKKHIaM49H KUHCHR Oenrn
NAPHHHT PRBOXKITAHUILIA HOPMall Keumaiau. ByHal gacannapHuur o
Ba Kynnapu xyaa y3yd O¥nanu, Hlyuusr 3eazura ynapHuur G¥iinap.
xaM ogavigarvfad Oananj G¥nagu. Enka wanokxa muclartaH aHua T¢
6ynnd, osprakmapra XOC HKKHIaMYH KAHCHHA  Oearunap  gxun
puBoknanmMaiinu. JKuncnii Oe3napRAHr PUBOAIAHWINN Ba AKTHBIINAL)
6y3unnG, nywTH cycasan. banorarra ethw pgaepupian OGownab O
Kapap pyXHit KOROKAHK HaMmasy GVnaau.

QOpamaa yqpalliHraH aneynIOHAHATA MHCOITAP

12-ocadea
Ne Kune Tyrunran
Xpomocomanap CrHApom GVitirya | BakTIarH
(eHOTA {TaKpOpRAHKLL
JapaxkacH
HACuncnil
xpoMocomanap ($)
1. | XO morocomus IHepewerckuii-|  aén 1:5000
Tepuep
2. | XX wopman HOpMan aén
3. | XXX Tpucomun HopMan agn
4. | XXXX terpacoMun . aén
3. | XXXXX fienvacoMus agn
HKuucHii
xpomocomanap ()
1. XY HOpMa SpKaK
2. | XYY tpncomus RopMan apKaK 1:1000
3. | XXY tpHcoMus
4. | XXYY teTpacoMns naifngensTep| 3pKak 1:500
| 5. | XX XY rerpacomus
6. | XXXXXY rekcacoMmus
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AyTocomanap

1. Tpucomus (21- Hayu 1:700
XpOMOCOMa)

2. Tpncomus (13- Taray 1:5000
XpoMocoMa)

3. Tpucomus (18- Bapapc 1:10000
© XpOMOCOMa)

Maxcye ¥rRaamnran UUTOTeHeTHK Ba TEHEANOTHK  TalKHKOT
WWAAPHHAHE KYpraTHlinsa, WKOPHNa Kald 3TANraH KacallIKKNapHRHT
cabafin oTa-0HaNap (aMAOANAP)AA raMeTanmap xocun H¥nul Kapaguuna
WHACUIT XpOMOCOMANapHHEHT ¥3ap0 aKpanmail xap HKKamdCHHMHT Xam
GHTTA rameTara TYwHuS KoM, HKKUHYH rameTaHMHr 3¢a OYTyHnait
KUHCHH XPOMOCOMAaCH3 KONUWUAHTHAMD. Meiio3 GYMUHUWHMRL Gyan-
ann tydainy sHHcuil XPOMOCOMANAPHUHE axxpanMacniHk XeancacH
Xap MKKH JRWHC BakHwnappna Kkysatanagu. Macanal, atnnappa
MeliosHuHT Oy3naHKM TyalinH HKkW XWI rameTa — TyXYM XyXaiipa
XOCHN GYAULITH MyMKHH: ) 22+XX=24; §) 22+0=22. Y napHHHT HOpMai
cnepmarosorgnap  (22+X=23, 22+Y=23) OGunau  YPyFrnaHumg
HaTwkacuaa 4 XUl KapHOTHIINa 3ra HopMal GYnmarad 3uroTanap Xocnn
Gymmu Mymind: 1) § 44+X0=435 [llepewenckult-Tepuep CHRIpoMM,
2} & 44+XXY=47 Knaitugensrep cungpomu; 3} 44+XXX=47 X-
XpoMocoMacH OYvuz TPUCOMWS CHHAPOMM  Ky3aTunaaw. bynnat
gapuorunra osra 6yiaran waxcnap agm xuucHra Macy® Oy,
YAAPHMHT XaM XHCMOHWA B2z XuHcult pHBOXNaHUIIM FTalpUTaOHRI
SYnuS AHUATKRA WATOROTHH Sentunapra ava Gy namwnap. YRapaa awu
3aHPANK, TYXyMROH Ba OaualOHMApHHUHT eTURMal  KONMLINKF
Ky3aTinain. 4) 44+Y=45 xapuorunura sra O¥aran juaxcmap 1o
BAKTraAya TOUWAMAraH, YYHKH Ynap 3mﬁpnonaﬂ puaomﬂaHHmHHH'
nacTnalxv Aanpuiatk uolyn 6¥ims, vana éxu Yank Tyrupaim.

JKMHCHIT XpPOMOCOMANAPHUHT Bkpanmacnik xoxucacH SpKakaaphi
XaM CcrepMaTCIOMIIAPHHAT XOCHNT Bynum kapadnupa yupawur
auUKRAHTaN. Meitos HaTwkacMma WKk XH1  KkapyoTHmra  or
CREpMATOIOKANAD XOCHT G¥Nanw: a) 22+XY=24; ) 22+0=22. Byunat
CIePMATOIOHATAD OHMAH HOPMAT TYXYM xyn(aﬁpanapﬂﬂﬂf' (22+X_
y3ap0  KYIWMMMILMEAR KyMWAATH KapwoTanra ora Gypran wopual
SYaMarak IATOTAaNAp XOoWn GYmawm  mymwan: a) 44rXXY=4.
KnaftudensTep cnuapomu; 6) 44+X0 =45 Hiepemescxufi-Tepret
CHHAPOMH,
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FOKOpHZArd Manuifapun KAECHI TaXAMA KWIHll HATHXAcKAa
KyHEpATH MYXMM YMyMult KOHYHWAT aHWKIa®Ad, Arapha kapuo-
THILIATM KUHCWH xpoMocomanap $axaT Bup xun X-xpomocomanapaas
TamkHn Tenraw Gnca, ynap cOHRHUNT KANUAAWTINAH XaTev Ha3ap adn
AMHACH PUBOXKNAHAJH; Arap KapuOTHNIZ HKKH XHII XHHCHI XpoMOoCcoMa
O¥nca, K-XpPOMOCOMACKEUHE COMMAAH KAThH HAAD Y-XpPOMODCOMa
AIETHPOK ITCA, ¥ X042 anbaTTa 3pKaK KUHCH puBoxknanany. 1liynnan
xnmG, onamzia Y-XpomMocoma DPKAK WHHEWHR GenTHnanuMri XaKuaari
reHeTHK KOHYHHRTHHHC HaKaxap TYFPUIHIH sHa OHp kappa Tacaux-
NaHH. .
OnaM XyxkalipacHHHHF wWTepdasa Xaspupars agpocHxa bapp
TaHAYACH EKH WAHCA XpomaTHRHWHT Bop Exn Wykmurura kapad spkax
pa aénun dapkrantupunand. Murculi Xpomarux aémrapha OuTTa
Gynaan, spkaknapAa O¥nmaiign. X-kHHCH#t  XpoMocoMmanap COHM
KynaiiraH Xyxaipanapaa XHHCHHA XpOMATHHHHHL COHM XaM K¥pasaw.
Y-XpoMOCOMAaHMAT  DOp-HYKANrH, COHWHHHI KAHYANHTH XHHCHH
XpOMaTHHHAHT Talgo Gymumura Sytydnaft tabeupu fyw. Huucul
XPOMATHEHUHE COHR KapHOTHNark X-XpoMocomanap conuias GHTrara
xad Gynapu. LLIyHuur yayn xaM KMHCHH XPOMATUH X-XpOMOCOMacH
HOpMajlaH K¥n B¥nran spkaknap XyxaiipacHxa xaM Oymasn. Macanam,
XXY sa XX ra ora 6ynran xyxafipanapia svincad xpomatii Ourra,
XXX pa XXXY nu xyxapanapa sca 2 1a 6ynann. XY, X0, XYY au
XyXaitpanapaa 3ca xuschit xpomaTun Sy TyHnait Gynmalian.

2.2. AyTocOoMa XPpOMOCOMATAPR CORRHANT Yirapriun
Graau Goranx #pcril KacaxanKAAp

QOpamnaapaa reteponnonang $aKar sKHHCHE XpoMocoManapAarusa
3Mac, GalKi ayTocoMa XpoMocoMallaphaa Xam yupainmk Hcbornanras.
AyTocoMAllap TeTEepOMJIOMAMACH TabCcHpHAa madno Ofmagnran
KaCananKAap Xap RKKH AKUHC BAKASI2PHAA XaM yupaHaH.

AytocoMa maksyacHHurr Jl-rypyxura mamcyG  21-xpomo-
COMaHWKI TpucoMHACH Tygafink ofiamaa JayH CHHAPOMH PpHBOX-
Tavagu. Jlayn kacanwra yuparad ojaMiapia Ooms makiW Ba 103
TYSUAHNIMEMAT ¥3UMa XOCOHrH Ky3ra Tauumanaaw. FOsk kewr sa
Aymanox 6§nub, SypHH Keur, oF3H APAM OMNIMD TYpaan, KKOpH XaFn
""" JOMIAHTAH, NACTKY XKarH KYYIHPOK PABOXIIAHTARITUTH cabadnu

YRKRG Typald, sHcach sccd, OYiM HucDataH nacT, aknuit

K Ky3aTunaaw (127-pacm).
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Jayn cuuppome Onnau  orpuran
spkaknap Hacncws  OYmanmnap. [Mayu
cuHhpomIH  aénnmapia  XaMm  acocad
HACNICH3NHK Ky3aTuliaik. AMMO ynapaa
fan3an Gona TyFrLl KOOUNAATH caknaHuG
KonraH 6¥naau. JIeKHH YHJEH TyFANTad
BonanapHuHr gesp/H ApMH Oy Kacan-
mdkka yanuecas Gynagunap. Gy wacan-
JIAKHHHT  XapakTepaH  TOMOHNapknan 127-pac1\i.
GYpPW YHHHT K¥ T TapKAITaHTHIHAKP. IlayH cHEEPOMH,

Tyrunran xap 700 wakanowgaw Gurracuga  Jlayw  cusppomu
preoKTaHany. JayH kacann OMNaH TYPHAraH Yaxanoknap MHKZOpPH
AWAW MYXMTH 0aponThaa O¥nrad MyTareH OMUMJITADHUHC canGnii
TARCUPHra XaMla afiHuKca, ozaHHdr dapsanandk O¥nuil BakTHRArH
Bunira Xam Gormnk O¥nagu. Maxcye VYTRasuIrad reHeTHK Kyzavdos
HATHXANAPHHA CTAaTUCTHK TaXJUN KHIMII (oKopuaa GagH aTtwaray
DUKPNApHUHT THrpuRAriey ucGotnafinu.

Emu 20 rava &Ynrad &w xyBOMAapAad TYFMITAH 4aKaloKap
opacuga flayH cUtIPOMHHKHT TAKPOPIAHUIL Aapakacy xyaa kam (0,01
— 0,04%). 21 -29 gmwtraya 6Ynran agnnap dapsasinapuia 6y kacanuHk
0,05 — 0,08 douwann Tawkun stagu. 30 -~ 34 &wraua Synrau adanap
tapsasanapuna 0,11 — 0,13% um, 35 — 39 &wraua O¥nrad adénnap
dapsaunnapuna 0,33 — 0,42% wu , 40 Swapan owran aénnapaa TYFUAran
dapzanumapannr 0,29 - 0,81 ¢ousn Oy kacanNHKKa ManmWHTaH
Gynagunap.

AyTOCOM2 XPOMOCOMANAPHHHMHT  TeTEpPOINIOHAHSCH  Tydainu
maifioc GYnanurad Kacannuknap xymnacura I[laray Xamaa 3ppapc
cHHApoMIapH XaM Kdpaau. Bymap xam ogamza wopMagan xkuanHi
4eTNanran matonordK Yarapuinnapra onud westamd. IlaTay canzpoMu
ayrocomanapeuer I rypyxura MaucyG [3-XxpoMocomara oug TpHcoMus
opKand nafino Oynamu. By wacannuk Ounan TYFMIraR vakatoknapia
Oomwl MWAAWHT newada O¥nakmapd, Mugua pHBOWTAHMal KoNKIIH,
OPAK-KOH TOMUDPIAPH TH3UMU Ba OyHpakHuHr Ty3nadmmga Ba
taonuariga Gyzunulinap o3 Gepaav Ba TyrHNran OyHzalf vaxamoxmap
3-4 olinukka =rap-eTMac ¥nu® ketapunap. flatay cunapomn Kynuuaa
(xo3npus HoMamnyMm caGaSra k¥pa) Kus Gonanapaa yupaham. By
KacalHK ARTH TyrraTan 4000 wakanok Kku3 6onagan Surracnza nail0
Oynanu.
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Jnmapc cHHApoMH ayTocoManapuudr E rypyxura maucy6 18-
XPOMOCOMAHUHIT TPHCOMHA XON1aTHra keaAwd Tydaitnn naiixo 6¥nagy.
by KacannWkka YaAHHCAH YaKANOKJapHUHT XaéTH YuyH MYXHM
av3onapuaa (Dow MuA, jopak, Ynka, Oyfipak) naToNorHK Y3rapulunap
Ky3atunanu. Ynapumnr 70 Gonan Tyrunranaan cyrr 6mp ot nunaa, 7
tpouszu Odp Hiun Hukaa Bador 3THO Kerany. bemopnapuusr dakar |
gousn 10 &wrava AWAWNapH KY3aTHAraH. J[IBApC CHHAPOMH XaM
TaTtay cunzpomura ¥xwam kinuHYa Kirs Gonanapaa yupafam.

AyTtocomanapuuHr A, B pa C rypyxnapura maHcy® HHpuK
XPOMOCOMANAPH TPHCOMMA XoNaTHra KenH® KOJHIEH YaKa/oKMIapHuH
smOpioran aaBprzia Exu Oaw3an TyFHIray naiTHra ynud kermmnapura
onnh kenain.

XpomocoManap aHOMARHANApUHUHI Kenud wuknm  cababnapu
Kyfugarunapran udopar:

1. Opamparn Kapuw (8w ynraiinmn) 6ab3g KacalmnKiap xamia
MUHCHP  OPradiapHWHT  aMoMlawe  (ANIHFRAHMIOH)  Tydainu
xymabipanapaard pH — MyXuTHHHr KHCTOTANHK IIAPOMTH XykKa#hpa
O¥nuant  xynaliviin  xapagRuja  XpoOMOCOMANapHHHI  axpanMaii
KONULIKra 0D Kenanu,

2. XpoMmocOMajap aHOMaNHACHTZ 3IMROKPHH  Ge3napiHunr
naronoriacy tydaiinu ynapgaru ropymonnap Gaonusrurnue ¥3rapuwn
XaM TABCUP KUIHIIH MYMKAH. Bysunr natwxacuna JlayH CHHIPOMAH
Gonanap ryrunazi. Wyun xam Tadbxuanain KePakkid, SHACKPKH Oe3napn
daonugTuHUHT Oy3unuwn altuukea, aénnapHudr, &wu ynras Gopran
capu kyuaitu® Gopann,

3. Jopu-gapMOH, 03WK-OBKAT, HUHMINK CYB, XaBG OpPKanH ofam
TawacHra Kupu( Komran skcTpeman kuMEBMI BA (U3INK OMHIAAD,
WYHRHTAECK, H2PKOTHK Mojaaiap KaGynm KHNHUI, AYKHAMK, YeKHLW
kabunap TabcupHAa XaM XpOMOCOMaNapAa TYPNM a8HOMANWAIap nainzao
Oy IHILTE MYMKHE.

HayH cuHApoMHra yuparaH OonamapHHHr TYFHAMO KoaMim
kjmiia (80 dowara skun xonmapaa) agnnap pa {20 dowara Axun
Xonnappa) 3pkaknapra GoraMKMUTH uchor ostunran. Wnraps Oy
KacaruukHiHr keau®s uukumy 98 ¢ous xonmatha aénnapra, aHUKpOrn
yrnapuunr &wmra Gornuk ned xucobnab KenWHTaH., JHEAHIHKAS, ONTHHTAH
AMIH  panunnap Oy KacanneKMMHr ¢ap3adanapaa naftao 6¥aub
KONAMAWIHAa SPKAKNAPHAHT XaM HIBTHPOKH aHRKNann. JpKaknapia
2]- aytocoma Xpomocomacy S¥fiuta TPHCOMUSHURT BYAKYATA KENHUIIN
Oy cunmpoMHMHr Naltae GYnuumra cababun 6Yna onamu.
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3. lenaap Y3rapuwn Ganan Goramk Hpchil KacanIHKnap

Onampa aflipiM HOpMan FeHTapHHHT MYTAUHOH ¥3arapumu wari
wacuia Maiigo O¥nyBYM HpcHH KacalNHKIAD aHvardHHa Yprauwnra
OaaMHIHT ayTOCOMa XpoMocoManapuiaa Kolmawran reHIapHHHr My T
uuicH okufaTuza to3ara Kenaaurad HpCcHil Kacannukaap YyMJIacHt
KySHAaruJIapHit KHPHTHHE MyMKWH!

AHHPHAHA — K¥3 KacannHrd, K¥3 TaBXapUHHHT XHpanaHuuwn
KYpyL KOGWITHSTHHHHT nacai nug;

AXOHNPOINA3HA — TTaKaHANHK;

Mapbar cuHApoMH — cKkener, K¥3 yirapummapu Guna
ragcudiaHaan, O¥iu ysyH, GapMoxmapH Y3YH Ba WHCHYKA, KV
raExapuia eTHIHMOBYHIINK MABXYA.

Muxkpouedanus — xanna 103 KHCMUHHAT FaifpuTabumil kavra, Gou
KUCMUHHHT >ca XyZa knupaiirad 6ynuwn, aknui 2andnmk.

OnaMnapaa ydpaligwran [OMUHAHT MyTtauusmap 128, 129
pacMnapoa KeaTHpuiarai. JoMuHawT MyTauManap Ounmak  Gornm.
KacajUIMKNapHH 3pTa Ba HUCHATAH OCOH/TMK OMIaH aHUKIAW MyMKHH
by aca zapyp maBonawr TagOupnapuHu BaKTHla OOWNAW UMKOHWHI
Gepajln.

Onamnapna peueccus MyTaunsnap oxubatuza nattao Gynaawral
TeH KACANRHKNAPMHMHr Typnapu XaM TONMATaH Ba ¥prawunray
Perleccr TeH xacanfMxnapd pelieccHs reH Gyfinua romosurora (aa
XonaTuaarkya puBsokanand. Arap maxc Oy ren O¥HuH4a rereposuror.
(Aa) 6ynca, penecCHB KACAIIMK TeHM AUIMPHH Xonaa acRHsTCH
6¥nnb kacanuK puBoXknaHMaiizn. MKkNTa reTEPOINIOTANH  Luaxcnap
HHHT OWNAcHga YNapHWHT aBNOANZPHES PElECCHE FOMO3HIoTA XOCH!
OYNHO el kacannurK ¥3ara YNKagu.

AyTocoMa-peliecCUB XoNaTia HpcHinaHaguran kacanguxnapaat
Gupn — deHnNKeTONYpUA KacaInuru AXWA Ypramwiran. by xacannw
MOADANAD  ANMAIMMHYBK  OY3UNMIUMHHHD  KACANAHCH  geb  Xah
OPHTHNAAN, DeHUNKETOHYPHA OGHPHHYA MapTa 1934 Hunja rexnerH!
omiM  Dennuur TOMOHWIAH TacBMpnaHrad. By Kacanmik Hep
THSUMUHUME OFUD IIMKaCTRAMWINM GURAR  XapakrepnranuuG axnul
sadbnukka onu® kenaau, Onusnapauur JanUnnapura kKypa Opp Hed
W03 vpcuilt  Kacannmknap  akiuuil mandmukka onHG Keiap IKaH
DeHHNTKeTOHYPHAHHKT XapaKTepAH TOMOHH IWiyHRakwu, Gy kacannul
4aKANOKHWRT GHp EUUTHTHA KaJap HAMOEH GYNHG, acTa-cexHn Kyudaiwt
Sopanu. Yakanok KaH4aauk apTa gaponaHunca, ynu ymp O¥iiu nornpot
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Wnub xonnuuuknad caknaG Konmwiml Mymkud Gy¥naxu. By kacannuk
MMaBIOT CKPWHHHI MeToan Oumad auwknanag, By kacannuxna
AKANOK OPraHu3MHMra gHa CyTH &xi GoNanap o3ukach OpKatd KaGyn
MAMHANUTAH  PeHHNanakKWH  AMUHOKMCHOTacH  (PeHHIaNaHWHTHI-
okcnaza ¢epMeHTH QaONRATAHNAr Gyzunuinn Tydainu TMpo3uHra
inanmaiiagn. Hatwkana deHunananud ¢GeHUNNUpOy3IyM KHCROTACHIA
iinavann Ba MeTalonMk peakuManap 3aWxkapuaa Oysnauuenap
eATHpUS uuKapann. DeRHNIHPOY3YM KHCAOTacH Mapkazuil Heps
M3INMH  Xywafipanapura TabcHp Kypcatud, ynapna kalitapunmac
ArapHUIAPHH KENTKPUS UHKapaAn Ba GONauHHr pyXWit pHBOKIAHMLIONH
ycaa Oomnafign. Arapla 4akagoK Maxcyc Jguerafa O3WKIaHTH-
HNaguraH OYnHHCa, KACANTHKHUHT ORAH ONUHTAH Oy1anH.

Hpcuii moilinaankka 3ra xacanaukiap. 10kopuna 6u3 ogaM-
apAa yupalaurad red yarapdumapy ounad  Gornuk 6ynrad upeui
ACANNHKIAp YCTHAA TYXTANIHK,

Amno red Gunar Gornuk Gyaran Wpcuil kacannnknap ogamnapaa
ysaTHnaguran 0apua kaca/MUKIEApHHHT 6-8 QOM3HHM TAWKAN STajd.
¥nunauk  kacannuknapHMer  (90-92  dows) upenit | Moitunnurd
BIOAAAH-ARNOArA ¥Taau.

byunmait xacannuknap KaTopHra KaMmand Jauader, FOpPaK-KOH
IJMHpNApU Ba aleprHK KacalluKIap, aTepocKiepos, OWKO3CH pa ¥H
KKH DapMOKJTH HUaK ApacH, PEBMATHIM, W30 perd, TYFMa nopoknap
a Oowkanap xupaad. IOxkopiaa KeNnTHPUATaH KacanRHKNapHUHC
OHKDET  KACANNHMKK2 HWcGaTaH MOfHENUIA  aBNOJgaH-aBIOATA
EPHAAAN. AHUK ONIMHTAH KaCATAUKHUHI HAMOEH OYNMUIUIH MeHOTHN Ba
[aXCHH ¥paraH Tawky MyxXAT oMunnapura Gornnk G¥nagn.

Hpenit mofinnnukka ara 6¥nran KacaIUKNApHH ¥praHrul XO2upra
iMOH THOGMET reHeTMKacHHUHC akTyan Ba3uanapugad OSupuaup.
JpaKHUHF KuUleMRK Kacanw Oup OyTYH nonynsnusra  Hucoatad
ACATHHHT KAPHHAOWIAApYAA 5 MapTa, Kauuii avabet 10 Mapra k¥npok
y3aTHnap okaH. Kangny AOWabeTHUHr WHCYNMHTa GOFnRK O¥nra,
HCynydra Oornuk O¥iMaran B2 0ollka TypaapH Maexkya. HHCynuHra
OFNIHK KAHAMH BHAGET ayTOCOMa-peLecCHs THIAA BpCHinanub HKxuTa
IMOIMrOTANHAAPHHHT  Gupuaa HaMofd O¥maan.  Tlomynaunsia
uHaGernunr Gy typu 1 : 7,6 HAcOatia yupaitan. Hucynuira GornHk
ynMaraH Kaeisid BuabeT ayTocOMa-ACOMHHAKT THIAa HpcufinannG
INOAAAH-ABNOAE YHHHE Oepumuil MOHUATHIH YTaau,
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] F
128-pacm. OnaMza ROMHKAHT MYTaLHANIapra MHCONNAD.
8 — MPOTPECCUB MYCKYR AucTpodviscn; 6 —k¥n Ba OEKNAPHUHT MFKAATH;
B-xoHZpoRucTpodus; T — kcepogepma. (Yonnec Ba oGxkancuit
O¥iinaqa),

-

129-pacm. OnaMaa ZOMBHAHT MY Tal[HATAD. ;
2 —HXTHO3NC, O —CHHJAKTHNMY, B —0paxugakTuumd, I —Ky&H nab.
. {(Yonnec Ba Hotxaucuft 6¥ituua.)
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Kangnu nuaGer xewr Tapkairad Kacananknapaal OmpH. ByTyH
OyHE COFMAKHMA caxnall TAIWIKAIOTHHUHIT pganunmapura k¥pa 30
MHIUTHOHZAAH OpTHK KHIIW kKauanu auaber Ounan xacannaHrav. by
Kacannwkga OJaMHWHT §¥3 COTAHFHHH CAKIaul YHHHT XaéT KedupHid
Tap3ura 6oFnHK 6¥ nann.

[yuaail Kunu6, wyHu vwony Gunan alTHIN MyMKHHKR, THOORET
FEHETHKACHHHHI lOTYKNapH HHCOH TYPNH XHMI KacannvKkiIap ongHia
KYUCH3, OXH3 JeraH kapawnapiH H¥Kka uwxapmokza. Kacanmmk
OMHRHMHHUHI XaBdu xamMmarakT XaM Xap OHp ONHHraB Xonartha
KacanjtHKkHu 103ary kenTHpHS umkapa Gepmaiinu. By €plia Kacainnk-
HUHP npOthﬂalﬂ'HKacH MakKcanuja OBKATNAHMILII pe}lmMHra IBETHOOD
Oepuul, 3apapiM OxaTiapAad BO3 KEHKLI, MEXHAT Ba JaM OJIMII peXH-
MHKTa HTOAT 3THIL, MHCMOHHI YHHWKHILI KaTTa aXxaMHATra »ra O¥naaun.

Hmmynorenernka., KoH rpynnmacu OJaMHMHI TyFMa XOCCACH
6Ynub YHWHT yMpu papoMuia (OHTOreHe3lnga) AOMMHH XHcoOnamaau.
XO3HpPrH BaKTA@ KOH rpynalapuHUHT OHp KaH4a THIUMH MaBxya. Xap
Bupu ¥z Hynura pupcuit xapaktepra osra. Kouw rpynnanapvHWHT
HPCHITAHWLIMAAH cya-MeAMUMHA JKCnepThiianapnia golinananunani.
KnHHHK MeanurHaga koH Kyfumnaa ABO KOH rpynoajiapH TH3UMHHR
Xamaa pesyc-pakvopry axmy GunHw Tanab sTHnamd. ABO  KoH
rpynaanapd TH3HMu xakuaa 111 606ga TYIHK MabllyMOT KERTHPHITAH.,

1940 itnnma K.JlanzwreitHep pe3yc KOH Tpynmanapy TW3UMKHH
ouns. Y oAaM Ba XaliBOHTAPHUKT KOHNAPHHH VYpras#ud TaxMuHaH
TEKIWHPHITAH ORAMAApHUHT 85 GOUIMHMHN KOHR PE3YC MAlMYHHHHHT
KOHUra $Xmaundryun aHukRaan. Byuaail onaMnapHuHT KOHH pesyc
MaliMYHHMKHTa alHaH yXwWam aATHICHra 3ra SKAHIWIH aHVIKIZHRH.
AHHKIZHT3H aHTUreH pesyc-daktop (Rh) ne6 aranau. Kelinnvannx Oy
daxropuuur Sop Exu RYkNMrAHKM OenrnioBYM reHHKHC HpcHiinaHnm
XapaTepn aHMKIaHgu,

Peayc-dpaktop nwobuit ek manduil GYnmwmm MyMkaH. bupnauy
Xonatrza y AOMUHAHT TeH TOMOHHIAH, HKKHHYK X0MaTAa 3¢a — peleccHB
ren TOMOHHMIAH 5Dmxapnna,uﬂ. Arapja xap HKKN 0Ta-OHg Gup xun
peayc-axTop (mKoGHI kN MandUl) ra sra 6¥ncanap oHa OpraHH3MH
Gunar xomHna Ypracima MMMYHONOTHK KeMMUIMOBYHIWK GYnMaiiam.
Arapaa oTa WXo6uit, ona Manduii pesyc-axTopra ara 6¥nca, y xonna
XOMRIIa 0TaaaH ¥rray wxobuit (AoOMUHAHT) pesyc-gaxkTopra ara 6ynué y
OHAaHWHMI MaH(MR pesyc-pakropH GHNAH HMMYHOMOMHK KeNHIIMOB-
HHIMKKA Hy4 Kenajpu. OHa opraHH3M ¥3 XomunacuHn GeroHagek xabynm
KnjaaH, XoMANAHYHr AHTHIEHNTAapH OHA OPraHU3MUAA AHTHTENanap-

387



FIMHC XOCHN O¥nMHmMra TYPTKH O¥naau. AHTHTENANAPHHMHT MHKIODH
OUPUHYH XOMHMAHWHT 3COH-OMOH TYFURHLINCZ €TapRuua Takcup
Kipcara onmaln¥, AMMOD MKKHHUM XoMiIa nafino OjmraHna
AHTHTENATIAPHMHT MUKIOPH eTapiiH Japakaga OYnraunurd caBabnwu,
XOMHITAHUHT IPUTPOLHTAAPHTE Ky 3apap eTKaYHAanH.

Arapna oHa wxoOuit pesyc-thaxropra, ota Manduii daxtopra sra
6yaca, y TAKONPIA XOMKIA OHaZaK $Tran wwoGHit pesyc-aktopra sra
G¥nub, oHa ea Gona YpTacHma WMMYRONIOMUMK KSMHUWIMOBYHITHK BYKYAra
renmaiau.

1lUyHpal krnud, omamaapia T.0H TPYMMARAPHHW ¥pranutil HaTH-
KATapuaaH MeAHUMHA Ba CYJ AM UVIHETIapsia, LUYHUHTOEK, FeHeTH-
KAHHMHT KaTop Hazapuit MacananapMHK euninaa QolijanaHunMokaa.

4. Ogamaa MyTAUHATAPHAHT Keanb 9uKum cababaapn

Xap XU OpPrauuIMIApHUHT MYTAUMATA Yupaul aapaxanaphti
Y3apo TaKkocnaul MYTAaUHOH XapaéHHWHI KOHYHUATIAPWHH TyWy-
HALIAA MYNHM axaMuat kach svagu. Ly cabaGam opranusmnaphuur,
XYCycaH, oJamiapia MYTANMANAPHWHT TAKPOPHAHHWIU JapaalapHHH
Ypranull xaM Hasapiit, XaM aManTuit, kyMaagaH, HPcHi kacannukaapra
YaNUHTAH [UAXCAAPHHHT COHAHW MPOTHO? KMNWWZa, aHHAKCE, atpod-
MYXHTIErH GuinK, KUMEBHA, DHONOTHK MYTareH CMHITAPHUHE 2apapnd
TAaCUPNAPHHH DaXondlna axamusTi katra, MHQexuMmon Kacannuk-
RApHUHT NpodUNaKTUKECH Ba YNapHU 1dBONALI COXACKAATH IOTyKnapra
Kapamad 0aM natosiorMacHia Oy KACANNHKIAPHWUHL CATTMOFM anya
ouwrraHnurd Tydaiinu, 6y Macana Xoaupru KyHOa aonsapd myaMmmo-
nappay Supura adnanau. byHaan TaiKapn, ofaM FEHOTURHHKHT TAUWIKY
TALCHPOTIAD OWIAH WWKACTRAHWID XaBgi XO3MpAa Xap KauyoHragad
XaM FOKOPH, YYHKHM XO3WPrH 3aMOH OJaMI Y3IWHHUHC (aonHATRAZ *Kyna
KYrnab canoaTma  KYINAWMNYBYH, AOpH-JApMOHNap  TapkHOMra
KUPYBYH, KOCMETHK BOCHTaRap, Mytarcamux s¢dexrtara sra oyarad
k¥ynaad repOULKMANAp, HHCEKTHUMAIAP Tapknddra KUPYBYH AHIH
KkiMEBNiT OupukManapra Jayd4 KenMOKAa, LWYHMHT Ounan Oupra
HOHNOBRYH HYDPAABAIINAPHUHC MYTAareH TabCHPHMHH XaM HalapiaaH
KOUHPMACAHK kepax G¥nagn. AnGatta GyHpa atpo-MyXHTHHHT ¥ CKH
Oy OMMIBHHHL TEHETHK 3apapHii aHHKRaWl yyyH ampano ojamiapia
BY)XKYIAra kenaguran TadoMuit MyTalUANapHUHr YHpalwl HacToTanapHHu
Gunuw apyp Synagu.
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Oprannsm rednapuia connp 6yaaguran ren MyTauusnapi alipHy
TEHNAPHHHT KaTwult ¥3rapuiy 6¥nub Oapua MyTauMsMapHUHr SHp
KYMUHH  Tallkud 3Tagd. bapya Tapuk  opraruzMnapna BYXyZra
Kellaguran AHIH MpcHit XacTanuknapHuur Gow cababuicH ~ rey
MyTaunsdnapuayp. Demnap XHIMGXVRIWTMHWAT Ba  KOMOMHATHy
Y3rapyBYaHAAKHHHT 2COCHAA XaM TeH MyTaumsnapn &tagu. TaGHui
TRH/IGHHUL BA CYHBHA Tarnam yuyr marepunan Oepany. Taduatza colintp
G¥nagnurad  3BOMOUMAHMHT, Majawuil Jopmanap 3IBONMIOLURACHHHAY
aCOCHHH TAUKHI TaqH,

lew myraudasapu Tydaiinm xap Gup benru Typnu Aymamimy
Yarapuiera yupafiay. ManiyMmMkd, ofaM ToOnyRAuMiNapUna reTepo.
3UFOTRTH OPTaHH3MNapaa AWNPHH Xonjda O¥NraH peueccuB annennap
XaM TYpAH XUN UPCHIR KACANMMKFAPHWHN pPUBOXIAHUIOUrA ONME
kenaxu. MMonynsuusnapaa O¥naxuran WROpHOWHT peleccHB anAemaap-
HHUHC TOMO3WMOTA XONATra Kenull japakanapHiy OwHpaaw. Onay
nONyALLUHANAPA AOHPACHAA peliecCHB annennap My Tatuscit TabHnil €ky
arpod-MYXHT OMHIMAPHHUHT (XOZWPTA BaKTAd, alHHKCa, aHTpOTioTel
OMWIUIAPH) TabCHpH OCTHAA ByXyAra kenaau. Onamnapaa 6¥naguray
Tabwul  MYTAUMSIAPHHAT  TAKPOPNAHWII  HacToTafapH  Xakugary
MARAYMOTHEP Xakukarra OupmyHyda sxunpok. Jlexsd peueccny
MyTatisgapra HucOaran IDOMRHAHT MYTRUHANAPHHHT TaKPOPRAHH
qacToTanapuud aHUKNaW ocoHpoK. MacanaH, JAHWAAHK ONMWMIAPHUHI
panuanapura k¥pa axoHIpOANAzUf ROMWHAHT MYTAUMACHHHHI yupaly
yacrotacy Gup asnod nasomuaa 100000 Ta raMeTaHaHr 4 Tacura T¥pi
kenaau. Onadnappa Kysatunaguran 0ab3d reH  MyTalHAIaPWHMHE
TaKpopIaHWLD YacToTamapy 13-kaxsania KeNTHPHIray.

Ivunad wupal] apamranne o Sqnanucay TEU MV,
RAPHHHHT acOCHRA TYPAW XHR TaKH Ba HUKH OMILINAD TEbCHPHIY
JHK (PHK) mapxufupary Hykneorugnap TapTAOHAa 103 Depanuran
Yarapuumap #tafu. TeH MyTauanapH MYTauMoH ¥3rapyBqaHNRKHHHE-
acocHil KHCMWHK TALUKHI ITAZH.

5. Hpcuil Kaca)IHKA3PHEHT PHBOKIIHREIIE, NPODHIAKTHKACH
BA Y/I3PHH JABOIAIH YCY1TAPH

¥oxopuoa 6Ow3 opamnapaa  yupafiguraw xkyda kynm  upceniy
KacamIuKRap, TyiMa HYKCOHNApHUHI afipuMnapu Gunan Tawuwmg
Yrauk. By kacannuknap OZAMHHMI TYPNM NOMyRsuUslapHia Xap Xun
HYacTOoTaNa YYPAWIHIK Ba YHUHT axolH TEHETHK CTPYKTYPacHra
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Gornuknrurura amMuH G¥namk. Mynusrgek, Oy kacanaumkrap onam
OHTOreHE3MHHHT TYpiu GOocKWYNapuaa HaMo€H  OYmHIIMHrHHH,
MACANAH, KYPHIL, SUTHTHU] CpraRiapH, SHAOKPHH BA MYCKYN THIUMAZpH
AHOMAAMNAPH KeupoX I0tara YWKUIRYW, HEPR THIUMHK KaMURAUKIApH
(aknuii 3addnUK) MakTaG Smmaa, KUHHCAA THIAM aHOMANMANapHU 3ca
WuHCUA OamoraTra eTHII JaBpHMAA 103aTa YAKHILMHR K¥pcaryBuu
JANHIITAp MaRXYA,

MabnyMKH, 3MOPHOHHHHT PHBOXITAHMUIM 3HTOTA NEHOTHIMIArH
HpcHil JacTYPHWHT aManra ouniinM Gunaw Gopazm. By upemit pactyp
Gupop cafa®  Tydaiinm OGyaunca, sMOpHoOreHes xapaduiaza xam
Oysummur pyii Gepanu. BYSHNHIWHHHT XUAINANNK fapaxcacura xapad
sMOpHOH HOOYR OVauN €xM 9aKanoK HyKCcOHaap OMNaH TYFHAMWH
MYMKIH.

Oxamaa res MyTAUHSAAPHRHHT KETRE THKHIHHRAT
Takpopaakuw vacroranapn (H.I1.Boukon pa Soinkanap G¥itnga)

1 3-xcadsan
Benarunap 1 mnu, rametara TYFpH
(xacannuknap) Kemagurad MyTauMaHWHT
TAKPOPJIARHLL YaCTOTACH
AYTOCOMa - ROMAHANT

AXouaponnasys 5,1-13
AHUpHIOHS 2,6-2,9
MuKpoTaneMis neaxux 5
HYKCOHJIapCH3
Maptan cusapoMn - 4,2-5,8
JletivouwTnapauhr [Tesbyepos 9-27
aHOManuAcu
He#ipodnOpomaros 44-100
FYron MMakHRHE kYT COMAW MOMKNIORH to-50
PeruaobnactoMa 3-12,3
XauTHHITOH XopescH 1-10
TyGeposnu cknepos 6—-10,5
Myckyn gucrpodusicu 8-
Anep cCHHIPOMI 3-4
TakoMMialIMaras ccTeoTeHes 7-13

.| Bylipax MONWKUCTOIU 65-120
K¥n connu ax3octozanap 6,3-9,1
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I'nnnen-JinHAay CUHAPOMH 0,18
AYyTOCOM2 - pelecenB

Muxpouedanns 27

AMaBpPOTHK RAHOTHA 11

Bynesn# aNHOepMONU3 5

HxTHO3 Il
Peneccus, xuHc Gnaan GEpHKKaH

Femodunus A 37-52

T'emogmnna B « 2-3

Jromen THRUIArH MyCKYn 43~105

ERCTpOQHACH

HxTHO3 24

Tenernk Oysunuiinap XpoMocoManap cOHH XaMaa YAapHHHT
KaffTa TYSHAUILNapH, WYHMHTACK, reH MyTauHsaapHra GOFIHK X0naa
pyébra unkagn. XosHpra xenu® TamIKH MYXHT OMWJUTAPHHMHT
Tatcuphja  MaltuG-maxpyx GonanapEHHr JAyHEra KenwinH oprud
Gopmorna. PHIHK OMHINAPHUKT — YABTpabKUHadhIa HyprmapH, peHTreH
HypiapH, «,  Ba y HYpPAApHHHHI MYTAreHIUK TabCHpH aH4YagaH Gyén
MaenyMm. buz 6omka oMUIRAPHWHT TAECHPH YCTHAA TYXTaTRE jramna,

Annepruk xkacahmukmap. Oxupru dnmmapaa nyHé Mukécniaa
ofaMnap opacuna Gy KaCANMKHHHI AHYA OPTTAHAHIY KA 3THAMOKNA.
CTaTHCTHK  MabayMOTIapra Kaparanzad Kacal/IMKNapHUHT  YMyMuil
counpad 10 ¢ouzu Oy kacannuk xuccacura TyrpH Kenaay. Kacanmnuk
cababnapd Karopura ONAMIAPHHAT TYPMYIIAA Ba HMIunaG 4MKapriuaa
TYpnuM XWi KumEedi mozganap Ouiman anoxkaza OYmuuoW, AopwH
NpenapatiapHHi Xa0yn KHIHWHHHI OPTTaHRHTH Ba Oourkanap Knpaay.
Anneprus — ofaM OPraHH3IMHHUHI Kenud 4WKWWH Xap xun GYnran
OMHItap —  aniepreHnapra  HHcOaraH, radiputabuull  xaBob
PeaKuUACHERD.

Bynpat kacannuknapra GpoHXAM acTMa, NOMNHHOR (YCUMIHK
“aHrnapura anneprud), JOpH-AapMOHNAapra anneprua kaGHaap Kupanu.
Onamnapna anneprusra Huc6atan MOAMATHK UpCHAT opkanu Sepunany.

Aopu-papmousap Gunan GoFAHK anmeprus. Xosupra xemud
Aopu-napmornapunnr conn 400 munrnan owrn6 xetran. By xacanmux
AOPUNap TancupHHAHT Kywumua sddextn Tydaiian xennG uMKagM.
Byrra mucon xnmu6 ¥rran  acpHunir  60-fiumnapuna Tepmanus
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Meneparus  PecnyOnuKacHaa OFPUKHH  KONOHUPYBYM JOpH  Tanujic-
MIIHHHE HPCHATra TALCHPH YpranwimacaH TypuO coTyera 4HKapH-
K Tyaitna 6 MUHITA AKMH HorHpoH OONaNapHHHT TYFHIHILMCE
cababuy 6ynraHnurnau k¥peatnn mymeuH, Uly cababauw nopninaphu
wndokop PyXcartucus Kalyll KUAMACTUK KEPAK, JOPH OPKAITH aMTepris
Gynca ¥3 BakTHAA WiPOKOLTa MypPOXaaT KMIULL TO3UM S¥naan.

QOznk-oBKatr ouwTal GoFauk anneprid. by Tunparyn anneprusi
UYAK-KUTAP TYCHKTapHMHr o3WKa auturesifapura 6¥nran Yrkasyp:
qaAHNHK Xoccacu opTud TYIHMK MapuanaHMarad O3MKAa OKCHIUIADHHMHI
cipumuuin caSatnu pUBORIaHagu. MyTaxaccucnap ¢ukpura xypa, 6y
XMizary ANRePruANapHUHr KeHr apKaNMUIHEA KEParWlaH OpPTHKW
O3UKaNapHy MCTEbMOS KHIHLL, O3WK-OBKAT caHoaruja Typnd OYérnap
BA KOHCEPBAHTAAPHH KIMATULL, KU LIOK XYKANMIUAa OPTHKHA X0
MHHepal YFHTIap X iMAa 3aXapid MoaganapHH HIIATHLE cabab 6Ynanu

OpKaTAaHM Ba Kacanauk. TYrpu  oBxkatnanuim  TapTube
COFNMKHU caknall rapoBMAMP. BazHHHHC HOPMaJaH OpPTHK O¥muumy
MOAAANAD ANMMALTHHYBH  KapaGHUHURT OODWIDHAA  HOCO3IWKHI
kentupud uukapagn, OpTHKYAa Ba3H ofamiapaa Kyiupard HOXYI
XONMaTnapHy KenTApuG YHKApaIH:

* KOH alilaHuul OPFAHNAPUHMHT TAHEHWHC KaTTa MHKLOpAAry
TYKUMATapHHU KOH GulaH TabMUHAa0 TYpHITUE2 OPTHKYA FOK;

®  Xapakaraa sHepridHH KYNpoK capdad,

¢ Hadac oML CPraHNapHHEBHT OPTHKYA JOK DHITaH KuTatiH;

® TagHy-Xapakar TH3UMH OPraunapHHHHI OpPTHKYa IOK OMnan
HINNALN, KYN-0€K GYFriMIapy Ba yMYPTKa MOFOHACKHAA HOCOZAHKIAD.

CrupTIn  WuuMIUKAAPHUHT  aploanapra GO¥nagurax  2apapk
MATApUIAH MabRyM. AMMO cYHrra ¥H HIUINMKNApAa ankoromW3IMHHHI
T¢HETHK ACTIeKTNapura O¥IraH KN3HKNHL OPTAK, YYHKHA AyHEAa CIHPTIM
HYUMIMKIIAp HCTERMON KWWl Emwnap opacHuRa, aiWWkca, aénnar
ypTacupa KeHr Tapkanio BOpMOKRa. ANKOroN 3HT MYXHM IWIHKACTIOBYH
omun G¥mul, xomuaara TYFpHIaH-TYrpu €kW OHNBOCUTH fiynnap OuURaH
Tabcup KYpcatagn. Ankoron 6unar GOFNMK  Kacaldknap AHH
TYFRITAH YaKanox BasHMHHHI HOPMAaH KAMIIHFH, HEPB TU3MMHAAIN
yarapuwnap, Gonanap akmHii KOGHURUATHHUHT EMOHIAaWyRW OHNAH
XapaKTepiianamu,

Huconust Gowmra orvp xyndarnap oG xenmaguraw 3apapni
oparnappai Gupi — Gy uekuwadp. Xo3uprd BakTaa GyTyH AyHEsd
qeKMII >KaMHAT ONANAA TYpraH 3Hr Zon3ap0 myammonapman OupH
xHecoOnanagn. Kynruua nasnatnapia €muiap, aiinnkca, &w aénnap By
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3apapnu onatra ayuop G6ynrannap. Yexkmununr sapapu LIy Japaxana
wxopi O¥araHnuri cababnu y O6unan kypamr japnar XOoMHiHWrura
onyHrad. Ly Gunan Gupra uexkHm KelnrycH asnoara xyaa KaTra 3apap
eTKa3ai.

LintonorHk TaZKHKOT/IAP YEKHIDHHHr 3pkak Ba adnmapia
HACACWINNKHA  KeNTHpRO unKapHIIMMrMHe weBoT »Tran. Yexmuw
3MOPHOHHMRI HOOYA OYnHUINra €K MaKATOKHHHT YIHK TYFHIIMIIHGA
cababun 6¥naau. HHKOTWH Moazack kurap xyxafipanapuaa OKCHAHHHE
CHMHTEZNAHHIIHMHW TopMmoznaiinn. CYHrru 25 fun Mynaa 4ekaldraH
agmnap ¥pracuaa Yka pake KacanimUTHHHHT OPTTaHIWTH Kait] 3TRAraH.
XaTT0 UYeKyBUM BPKAKHWHI a€nH, qexMaliIMraH >PKakHHHC as&nura
HAcOaTaH #HKkM MapTa KYNMpOK pak Kacamura uanuHap JKaR.
Vitnaiimuskn, 6y Hoxywr ¢akmiap ouna Aaspachaa Gapua ouna
ap30JIapH  YpTacHAa MyXOKaMa KHAHHHIEATA JACHAK  Macana
XyicoOnaHanaM, 9yHKH Xap OWp WHCOH akimH MaekyAoT cHdatupa Oy
33papnH OJaTAaH BO3 KEeYMMINH — dap3aHatapuMH3 KamoNoTH Hynuaa
Kylinnran T¥rpy Kajgam xeb xucobnaiiMus.

lyuaa#t kuaud, wkopuaa 613 Typnu upcult kacannuknapra omd
KeAyBdH, WpPCHRAGAWIOTa MOHKSA OynraH KacanauKiapHHHr #dalino
O¥numuaa acocHi pONMHU reH MYTAIHANAPY, CYHF 3Ca TALIKA MYXHT
OMHIUTAPH XaM ce3rnapiu TaLCHp KYpeaTRUIr OHnaH TaRWIAKK,

AHa wy Mpcnil xacannuknapHt Jasonawna kKyidungard acocnit
ycyanap KymnaWunaau: YpHuHH TYOIHPYBYH  TepanMf, BUTaAMEA-
HOTEPAnNA, AHETOTEPaNKA, XHPYPTHK Jasoial,

Mpcuit KacatMKIADHUHT KYRA OFHP KEYMIIH, KYIUMIUCHHH
AZBONIAINHHAT CAMApaNH YCYMIapH XalH Humad YHKHIMAaradjiure,
YIapHUHI HACNRAH-HACNTa YTHINWHE XucoGra onub, Oy KacamiHk-
NMAPHHHT ONJAHHA OMMIOHHHC (TIpodmnakTukacHHuur) [1.H.Boukos
TOMORWaH MIINal YMKHAraH Kyfiaparn fyHanmunapuHd k¥peatim
MYMKHH;:

& aTpod-MyYXHTHH MyXodaia KHHLL;

® KaMUATAA OUNanapHi pekanauiTHPHIL, KapuHIOW-YpyFiap
¥pTacunaru HukoXTapHu KamaiTHpHIL;

* YAKANOK TYFHMHIIMAAH OJJTHH YHFA TAWXHC Ky,

* FEHNAP TabCHPHAH HUOPa KUK,

Oxupri yuusepcan WYHAIHUIHHHT 4COCHJA [MATONOTHK TeHnap
TabCUpHHR  GEHOTHRANK  TysatMil  &raau. [Dewnap  ¢aonusrura
QHTOreHezHWHr TYpNW AaBprapuia TAbCHP Kk¥pcaTHin x¥3na TyTHNraH

lazu,
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TuG6rér — TeneTHKa MacaaxaT®. YaGekucToH PecnyGmuka
CHHMHr kemaxard Ycul kenadtral &m aenod Kymanaaup, Mamnaka:
pasHakp, yHH COLIKapui, prBOXAaHTHDHUE ap3aHANapAMU3 Kynua:
3KaH, YnapHH aKi-3akO8aTIH, XUCMOHAH COFNOM, XAp TOMOHIAMI
Bapkamon KMnuO TapOuAnall XO3HPrH 3aMOH aBJIOH RAKANNAPHHHH
acocuit masddacvnup, [IpesnmentHmuz M. A KapuMoBHMHT canli
XapakaT/apH XaM Maxa iy onmxanol Makcan caps HyHaTTHpUIraHIup

AYyMK XaKWKAT 69nca XaM IIYHH TaH ONWII KEPAKKH, XaMM;
ounanap xam  dapzangnu  smacnap.  JyHéna  xalta  aTanrar
HUKoXnapHUHT 10%e.n macncus. Ana 20% owna cnowtan (rabumii
aboptnap Ba OGona tawnaw Tyoalinu Qapzananapra sra  IMac
Dapzanacu3 O¥MUIIRUKNA XaM SpKkak, XaM aEIHUHAT WITHPOKH TEHT
dMMOC ynap HAacfACH3NIUMHHHHI cabahiapd Xap xwil. XO3Rpra BaKra:
Ipkak €KV AENHHHT facncu3 GYnuioaarura onud kenyeud ¥yunal upcui
Kacannnxiaap TacBHpladran.

Illy nyxkrau wazapgaH onaguraH G¥ncaxk, THOGHET rexeTHkack
onauza gHa OWUp MYyxum Macana — OoWila KypMOK4H GYnravnapra ynag
ounacraa Wpchil €ku TyFma HOrMpoH dapradanapHHHr O¥nuur ke
Gynmacnurrav ONAMHEAH Guidinra épaam GepyBUH EHETHK Macnaxal
Gepuir Bazndacu Typaau. TuOOMET — reHETHKA Macnaxatd FEHETHK -
WAQOKOP TOMCHUAZH KYPCaTMAARHCAH HXTHCOCAM THGOME Epaaw
6ynub, y Maxcyc tuGbuit myaccaca OGynmum TufomHér - remeruk:
MacnaxaTXQHacWla amanra owmdpunagd. By MyaccacaHMHr acocuf
Bazudacy HpcHil KacannMkka HUCOATaH HOTHHY G¥nraH owmnanaph:
UpcHH NATOMOMMSIMHET HaMOEH GYNuil 3XTHMONIMIMHM aHHKTIA1 BA LIy
acocaa npodUNaKTHKa — HPCHil Kacan Gona TYPMIIMIMHHHHC ONAWHE
oMWl 4YOpanapHHH amanra owupiaan wbopatanp. yaurraex,
MacnaxaTXonara KearaHpapra HpcHii XaTapiHK MaiMYHH Ba ynapre
Gbap3ana KYPHW MYMKHH 6KH MyMKMH 3MACIHTY XaM TYIUYHTHpHNaIH.
Jlekun Gosa KYpum xakHaa aHMK GHp Xynocara KENHUI OHIZ
ab3OIAPWENHT WaXCHH M Aeb XpcobGnaHaau.

lUlynpat KHMRUG, HHCOMHHHr §HONOrHK Takaupu  (rpcHil
KacannuKNapHy €RTALL, YMPHH Y3aiTHPHID), XyAAH HKTHMOHH TaKRHPH
CHHrapH YHUHC ¥3 Kynupanup.
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XX 606. CEIEKIHAHUUI FEHETHK ACOCJIAPH
L. Ceneknug pan cudpaTuga

Bupnawran  Muanatiap  TamkanoTH  MyTaXacCHCHNApHHUHT
MaBIYMOTHTR KYPa HHCOHVAT HY dy3n Xap coataa 8000, xap fAnwna 635-75
MHITMOH kiwAra optnlG GopMoxga. Xoaupaa Ep amapu axomucH 7
MHNIRApARAH OIITaH. Arapia pucoHHsT Wy 3afiunaa optné Gopea,
2005 Hanns SOl YWaNT SOy 3.8, 5 azrnapars craai. 2y Guren
Gupra Ep 103Maard 3KONOTHK mapouTHUHI EMOH/AWYRH, CYropi-
MaNIMraH Ba MMUMITHK CYBNAPHHKT TankueTUTH TygaiinKk 3K1H Ba Siinos
Matiiounapy, Tabuuli Ba CyHBuit Ypmonlopnap Kamahud GopMokaa.
Bynra Onp Mucon KkenTHpamis, Xap cyTkaza KMINNOK WoHnapia
X$KAMUK B2 KyHaIHK TYPMYUI Yuyy xap 6Hp onamra 50 nuTp, maxapaa
aca- 150 nuTp Cys capdnamank, Camoarga xyZha Karra XaxMia cys
uitnatunamu. Macanat, 1 TOHRa nyaar sputuw yays 200 M, 1 TOHHA
HRKen y4yn ~ 4000 M’, 6Mp Touna koro3 Tali&pnaul yuyH 100 M’ cyB
capd ITHIAH. Iﬂaxapna HUATynaguran yMyMHl cyB MHIJIOpHHUHT
B5 dousu camoatna wwnatiunaiy, BynapruHr GapyacH WHCOHHATHHHT
HOpPMaN XadT KeUHpHIIRIa TakChp kYpcataan. Ep 103maa 1980 itunaa 4
MHUIRHAPA KHILH Swiarad OYaca, wynunr 50 Gonsian OPTHEN OMIHKIAH
KHiinanrad.

lWiyssanr y4yyH coH XWxarmaw optu® Gopaétran Ep mapu
AXONMCHHE Q3WK-OBKAT, KHHHM~xeyak GunaH TabMHHIALL SHT MYXHM
Baspda Xucobnanazu. by BasHpanm amanra OMHPHINAA YCHMAMK Ba
XaiBounap cemekunicn GaHNApuunnr axamusTH Gekndc. Xosupna
K¥Nrina MaMnakarIapia MIKPOopraHu3Miap CENEKUHACH XaM PHBOX-
fAanran GY¥nuG, MUKPOOHOMOMhy caHoaTH Ba KHWITOK XY:KaIHTH
Tanal TipHHA  KOHAMPHO KeNMogaa, Hucowra ¢ofifand opraHusM-
MAPHHHT cenekunAcH OHOTEXHOWorus, reH Ba XYKaipa MHKEeHEepHACH
kabn daunap roTyknapu OWmay xam GofinTunran. Iur acocHicH
CAHOATHHHI KYN TAapMOKNAPH By MHCOH XaTH Y4yH 3apyp XoM amé,
Maxcynotnap eTkasnG OepadHTay wramMM, HaB Ba 30TARP CeNeKUWACH
MyXHM YpUH TYTAAN.

VMo, GanukaManK KabH Guonoruk PECYpPCAAPHU XO3UPrH 3aMOH
CaHoar MeroxAnapH OWNAH  YanamTHPHUIAR, YRApA3H  OKU/IOHA
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dolizanaurur Xamaa Tabhul MaHOaJTapHH THKAG, SKONOrAK MYBO3a-
HATHH caniam MakcallapyH y4yH XaM Ccenekiund KOHyHH!ITIIapﬂH]!
GHHHI.II TAKOI0 3THNANN.

1.I. CenekuMARMAT NPEAMETH, MAIMYHH Ba Basngaaapu

Centekiua MaJaHHH YCUMNUKRAPHEMT SHIW  HapmapuHu, YH
XafBOHNAPHHHHE ARFH 30TNapHHH Ba (oRzaNMM MHKPOOPIaHU3M-
NapHUHT SHCH INTAMMIAPHHH SPATHIN BA SXIUMIAUIHHHAT TEHETHK,
YMYMOHOAOTHK ACOCHAPH BA MeTOANAPHHN §pranyeuu aManmit gax.

Cenekuua atamacy nortuHua «Selektion- ¢¥3naan onpuran 6¥nnd,
TaHAaW Jeran MavHOHH Oumaupaan. By ¢an ¥3 daonnarnga opragmnk
QaM  PBONKOLMACHHM TabMHH O3TYRYH OMWILUIAD - ¥arapyBYaunHk,
HPCHAT XaMZa TaCHhi TaHNZHALG Ba CYHBUA Tawhaul KOHYHHATIApHra
acocnanany. IIyHHHr yYyyH XaM T€HETHKA Ba JApBWHWIM (iaHnapH
CENEKUAHHHT Ha3apnii aCOCHHH TAUKUI 3TafH.

Cenekunn HPCUAT Ba ¥3rapyBUaHIWKHMHT reHeTHKa ganu xaumd
BTraH KOHYHHMAT/ApUIra acocnmaHub, SHIM MaB, 30T Ba LTaMMnap
APATHWIHUHI HA3APWA acocnapHiK XaMfa camapagop MeTOANapHHH
apatagy. Bynpan TamxapM, cenexuys IROMGIUHOH TALIUMOTIA TARHNG
MagaHult YCHMIUKTap Ba yit Xa¥BOHNAPHHUHD WHCOH (AOMNATH OHaH
(apHH  cyHbuit TaHnam) GolkapuiafnTad 3IBOMOUHACHEWHMI KOHY-
HUATIANIHA 0UaAH. STHTU APATHACAH CepMaxcyl HaB, 30T Ba WTAMMAAp-
HW amanuérra TaTOuK sTanu. bunobapuH, cenekums YeUMIMKILYHOCIHK,
HYOPBAUMIMK Ba AaMandii MUKpOOMONOTHMAHMHI  caMapainopnurrHHu
OWHPAIH.

YMyMar OATAHAR, CENCKUNAHUHT MAKCAARapH ArpoTexHuka Ba
IO00TEXHHKANIADHUAD,  YCHMIHKUIYHOCTMK Ba  YOPBAYMIHKMAPDHHHT
HHJAYCTPHANAWTHPHARIU JAapakacd ©Ounad Oexrunanaau. Macanan,
YYUYK CYB TaHKUCTMIH [IAPOWTHAZ NEHTU3 CYRH OHNIAH cyropuarasia
dapNaHyHT  KOHHKApIW  XocHn  BepyBur  HaeEnapu €k TOBYK
habpuKanapuaary nappaHaanapHUHr KYN TYIUTaHFaHIHIA WapouTHAA
XaM MAXCYJIOPNATHHY XaMaHTHpMalauran TOBYK 30TAapy APATHACAR.
TpuTHKANEHHUHT APATHNTAH SHIH CUHTETHK HAaBHAM lokopn pH Ba
AMOMIHUA MOAZacH KOHLEHTpaLHACcH Kopu GYnrad ep matidonnapHia
yerupuwl | Mymk¥H,  BH3HMHI  MamMllaxaThME3 — yyyH  JKOTNOIMK
HOKYJa[inuK, KYPrOKYHIAK Ba MaXTaYHNIUKHHUHE HHC DIAMOAMA 30HACH
GyaraH WApOMTNaPMMK3AA . FY3aHHKI FOKOPH MaxcyA3op HaBnapHHH
APATHI MyXHM  oasudanapiaH  Gupugup. Kpwnox — X¥xanHrH
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YCUMITMKMApHHEHT  KacaliMUKNap® ®wa  3apapkynanjanapu  Guran
GUONOr¥K Kypaus Makcaasapuila niunaTunannuran ¢goilgans xawapot Ba
MHKPOOPraHUIMIAp CefeKLUACHHUHI aXaMHATA KyH caiinH OmHD
BopMOKIA.

CenekiAA §2 HUMAa MAXCYNOTHH COTHUIL $030pH SXTHEXKNADHHH
¥am uHobGarra onMwmK no3uM. MacanaH, OYFACHHHHT MeKcCHKa
HABMAPUHMHI XuHINCTOH Ba [TOKMCTOHra KeHr TATOMK STHAHLIMHAHT
acocHit caGaGu, ynap NOH paHrMapHAKHC OK Panrra YarapTHpwit-
TAHIHIHAMP, YYHKH Maxannnii axons o0n HOHHR DK Oyeofigan énuara
OfaTNaHTaHIHrHARp. Cudarn toxopu OGY¥Nran HOHHH EMHII YJYH
IOMUWOK  OyraoHHUHr WWHIMacHMOK (Ky4nH) HABNADH MIbKYR,
MAKAPOHNAPHU 3Ca KarTHK Oyraoligad, KYPYK NeueHbeHMHr OMif
HABAApH OMWOK OyraoftHHHr Kyucu3 HaenapuigaH dofizanauub
TatidpnaHagu. XO3MprH BaKTAaZ MaMRAKaTHMH3 Fy3a CelleKIMacHra
XanKapo mnaxta Odpxanapuga 3bralopin  OYAran  «MHKpoHeHp»
KYPCATKHYH KHPHO KeNgu Ba CENEKUMOHEpaap 2 wwinapHia TOAaHHHE
GenTHCHTa XaM axaMusaT Gepritnapy 3apyp 6YTHO KongH.

AToKnn renetHk onim, akazemuxk H.H. Basunos cenekunaHHHr
MazMyHH Ba eazudanapuaH Tavpudnad Oepau. XO3HPrU  2aMOH
ceNEKUUACKH AHCK HAB, 30T Ba WTaMMNap ApatHil XapagHuaa Kyidaard
rasuanapun DockUuMa-O0CKMY TYpaM METOANEpHW KYInaraH xonna
aManra olKpPaan:

1) Cenexkuns uwnHeHC o0vekTAapu O¥nran  YceuMminknap,
Xal{BOHNap Ba MHKPOOPraHUZMIaPHUHE HaB, 30T, WITAMM Ba TYp XHIMa-
XManuedHH  Ypravdw, Cenekuus ywyH sapyp O¥nran  nactnabkm
MaTephan TYInall, KOMIeKUHANAapHU AParull. BYHHRr Y4yH ¥cHM-
NHKIap, XaHBOHNAPHUHT TYPAH-TYMAH HaB Ba 30TNApH XaM[a YNapHHHT
éppofin Ba ApuM EBRONM axpoamapu UFMRAgW, Yprasunaau, Kuéchif
Tax/iMA KANHHAZH Ba GaxonaHanan. YnapHHHT JHI 10KOopH cHdaTannapH
celekuus Y4yH jaactnabke Marepwan cugaTuaa cereKUHOHepriapra
TABCUA STHNAOHM,

2) Cenekyunga Ayparafinaill, MyTareHe3 Ba reHeTHK WHXKeHepus
MeTORNAPHAN Kyinaws H¥ne Gunas MpcHl Varapysuannik JOUpacHHH
KEHFaHTHPHI Ba OYHAArN KOHYHUATRAPHH Taxadn KHAKW B2 Vpranw,
BYHHHr HATHXACHIA AMANWA CeNeKUHs YYYH SH3NA KHMMATIHPOK,
Hpcuii  Yrrapysyanfukka yta Oolf  MaTepHan CcYHBLMIA sApaTrragy,
Oxubataa cenexuns camapajopiNrHHX KeCKHH OUIMPHLI MMKOHMATH
apaTunanm.
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JApWHAHT PUBOANAHMIIHAZ TAIKH MYXHT INaDOWTHHUHI aXaMRBATHHY
anuknaitl, BYHWHr HaTWXkacdAda opraHuamIap upcHit OSenrm B2
XYCYCHATRAPHHUHI PHBOITIAHKIIN NapakKacHra HKOOHA TaLCcHp STYRYH
TaGinii Ba cyHbHil {arpoOTeXHUK Ba 300TEXHUK IAPONTIAP) OMENIapE
aHHKnNaHagu. By 3ca ynapAaH 10KOpH MaxXcynoT ONMIE TEXHONOTHACHHH
ApATHIN YUYH acoc OYnHG XU3IMAT KHIIaIH.

4) AparunaértraH Hap, 30T Ba WTAMMIAPDHMHT WHCOH YUYE
¢oltnan  OenruiapMHUHT KeJIrycH AaBnojnapAa caknanu®, swmajs
Kyuaiin® OCoOpulUMHH TaEMUH 3TY34d WAMHH acoclaHfad TaHmal
METOANAPMHY ApaTHIN Ba K¥nnamn TaHDaiu CeNneKUHA KapadHuHHHI
xaMMa SOCKHIIapHIa KYnanuiany,

Cenexkuusa onguza TyYprad WOKopyla Kaiig stunrad sasndarapHi
aManna Oaxapuit yuyR appalo ManaHuf YCHMNHKNAPHHUMr Keau
YHKHIOW, XHAMA-XHINHTH XakHAa Maeaymornapra sra 6Ynuin tana
ITUNAIM,

[.2. H.U.Bapu/ToBHHHI MafanHii YCHMAHKTAPHAHT KeJIHG SHKHW
MapKa3NapH XaKHZATH TaLIHMOTR

CencKunA KapadHUHHHT caMapajopITHri, SBHU YCHMIHKnap, Xail-
BOANAp Ba MUKPOOPTaHWIMNAPRUEL MAmXyl (POpMaNapHHH TaAKOMHI-
NALUTHPHULL, SHI'H Ham, 30T Bd UITAMMJIAPHE ApATHUI KV HUxaTAaH OY
Kapaénga dofganaHuraguray GOMIN3HFUY MATEpPHANNZPHABT cHja-
THrA, YHHHI XUAMA-XUANKCUTA BA YpradiiraHink gapaxacura OoFiuk
6¥nann. llynwHr yuyH Xam MazaHdii YCHMRMKIAPHUHT TYpIH-
TYMaHAUrHHY YPravuir Ba YHMHT KOJNIEKUMACHHH APATHW cellekilus
KapadHHHUHT GHPUHYM Ba MyXuM Oockiauu xucobnanaan. By makcanad
Aynéra mawxyp onuM H.H.Baeunoe paxbapmuruga Ocu#, Espona,
Adpnxa, Wrmonnit Ba KanyGuit AmepukaHuHr Gup Katop mamnia-
KATIApUIra 3KCIEAMUHANAP TaWKHA 3THAraH. MagaHuil  YcuMInk-
JAPHUHT HABAapH Ba €BBOHM aXROANapHHUHT FOAT Ool KoaneKuuscH
T¥nnargy. Xozupru eakrtaa Oy konmexuus 1041 ta ¥eumnux Typura
KHpyBuy 320 MHHT Has Ba QopmanapHn ¥3 Kuura onanu Ba y CaHKT-
Metep6ypr maxpunarn H.M.Basunoe Homumars YeHMImkiuyHocRHK
WHCTATYTUAR  cakNanaaw. Mazauwii  Yeumaumknap pa  Eppoiif
aXACANAPHHHHT TYPIH-TYMAHMHrHHE Ku&cuil ¥Yprauub, ynapHusl
reorpapikx TapkamuumeEk  Taxman ka6, H.M.Baeunoe - wmyxXuM
GRONOrUK TABNHMOTHK Kalld ITAM:
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1. Upcuit Y2rapyBUaHHKIA NOMOTOrHK
KaTopnrap KOHYHH.

2. Maganuit YCHMIHKNZPHHHT kenub
YHKHIIH Ba XHAMa-XHTHK MapKa3TapH.

By rammumoTra  x¥pa, ManaHuii
YocuMmuknap TapHxui naitno  6¥nuwn
KHXATHNAH MYyalisH reorpadik Mapkaznapra
ara.

Voummiknapun  MagawufnaurTupru
HHCOH TOMOHHEAH JAYHE KUTHANAPHHHHT
TYpIH XYAyAnapMaa aManra cwdpunras. by H W Basnion
reorpaduk Xysyanap MagaHuit YCUMIAHK- (1887-1943)
JNAPHUHT KeNHb YRKHIOH BA XHIMA-XUITHI i~
BEHr Mapkainapr fged aramany. H.H.Basunos Majakui YcumnHk-
napHEHr 8 Ta acocuit kennb YMKHUE MapKa3sRapuHy aHrKAagu (unosaja
— 130-pacm).

H.H. Basunos ™agannii YeHMaukaapHunr ©OyY MapKaltapHHH
KyHAHIAMH MabAyMOTIApra acocnaint Typu6 aHuKmarad 3au:

1. Mapkaznapna 1wy epzaH KelHO 4YHKKaH VCHMIIHK HaB Ba
HAMY HARAPWHIHT XiiMa-XVUAANTHA 10K0pY Aapaxara Ginaus,

2. Uly mapkasmapna Ba XyZyQnapAad kemu€G YHAKKad MazaHMid
VCHMNHKNAPHHHT  ApuM  EBBoiid  Xamzaa €pBOHH  aXAOANAPUHHHT
apeanniapu XaM xoftnawrad 6¥naau.

3. Mapkasnapaa 1wy epraH kenul 4HKKAR FCHMIHKIApHWHC
KACANNMUKIAPWHA TYFOUDYBYH TMApasHT Oprasusmnap Ba 3apapnu
XalWapoTAapHHHT TApKANTaH apeaiiapy xofnaluran 6ynaamn.

4. MapxanapRary YCHMITHKNADAZ AROMMMAHT reHnap Kynpok,
PELECCHB FeHNIAp KaMpOK yupalia.

5. Mapka3a O&aM304 UHBWAWZALHACHHAHI KeAMO uMKuHM Ba
Gapno Gynuw MapkasH xkoifinawran 6¥nanu.

6. ApXeonOTHK Ba TapHXWii  Janunnap XaM  MapKazHK
XapaxTepnoByn OMHILTap XKucoOIaHaaH,

1. Xuvoii: By mapkas Illapku#i Ba Mapxasuii Xuroii, Kopes,
Anouus, TakBaH OPONHHHHT KATTarWHa KHCMUHK ¥3 nuura onagn. Cos,
401, MaHxypUA TApHFH, Tpeiuxa, FY3anunr G.arborewm L. Typn, Typn,
onua, onxypw, 6exu, kamdap napaxti sa GolkanapHuHr sataiu. Jlyné
Mananuit gopacHaiir 20% iy MapKa3nas TapKairaH.

ILXwungucron: by mapkaz ¥3 nudra XuHOHCTOH, XMHIHXHTON

sonfapuHMHr  Xampa Kanybuli  XuToHHHHT  TPONMK
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xynyanapuai, JKanybu-Lllapxuii Ocuéna rapkanran oponnapHu ¥3
uyura onaad, Jyue 6¥tnga sxupadtray magannit Yeummpxnapuaur 1/3
KHCMHM Wy Mapka3aan kenHd YHKKan. ¥YMyMad, Magadnii ¢dropaduar 70
donara RKWH Typu EBpocud ™atepurvnmnr Oché KHCMHUIaH BYXYOTA
kenrad. by mapkaszan wofi, nuMoR, anenscud, SORPHAT, WaKap Kamull,
HaKNakCH, LIONH, MOLL, KOKOC NantMach, F¥3a G.arboreum L. Ba Gouika
MagaHHit YCHMITHK Typnaph Kenud MHKKaH .

ML ¥Ypra Ocwié: By wapkas Illumomm-Fapbnii  Xungucrow,
Atpronucton, Vabexucton, ToxukucToH Ba Fapouit TaHWaHHM §3
uunra ofagy. by Mapkas nakana Oyrnoii, HiXaT, MOW, IATRP, KYHXYT,
KaHon, cab3u, Ypuk, Hok, 6oA0M, YHAOH, y2yM, €HFOK, onMa Ba Gourka
ManaHui  YouaMnouwrmapHWHr  BaTaH®  xHcoOnawand.  FyiaHunr
G.herbaceum L. Typu xaM 11y MapKa3flar KeXRG qUKKaH,

IV.Oaa Ocné: by mapkas Kaunk OCBEHMHT HMYKM  KUCMM,
3akaBxalee, JpoH Ba TOFMH TypKMaHWCTOHHW ¥3 nuura onanu, By
Mapkazgad Oup noHnd Oyrnoil TypH, KaTTHK ByrRofi, oMInox OyrmoH,
#xanjap, apna, cynu, beaa, KOBYH, KOBOK; MEBAIH RapaxTrnapAal avkup,
AHOP, ONIMA, HOK, DEXH, ¥3yM, XypMo Kabunap kenmd UHKKaH.

V. ¥pra menrus: By Mapkas Ypra O¢HrH3Z COXUINaphiarn
XYAYAnapay ¥3 nuura onagu. By mapkaizaWw karttwk Oyrnoft, cymm,
IUFHP, BYXar, Nués, WONFOM, kKapaM, TYPN, Kavjg naejpard, bena kabu
safanuit Youmanknap Tapkanran. HynE magxanui YCHMAUKTAPHHHHT
10-119% Typnapu 6y Mapkazaal kesuG 4uKkKaH.

VL. XabawncTon, AdpvKanuHr XabauwMcToH TOFTHTHHK XaMnOa
ApabHCTOH APUM OPONWHHHT ¥aHyOWHH V3 Wywra onaad. By mapka3imaH
apma, Oyrnoil, XYKOH x¥xopH, Tapeys, rysa G.arboreum L., kode papaxma,
Gattan kenuG wukkae. Xauy6u - [Hapkud, XKanyGOnil pa HanyGu - Fapbuli
Adpuxaga G, herbacewm L. ry3a TypHHUHT EBROlK gfricanum KeHKA
TYpH TapkatraH, Dy wapkafa  wy  XYAYIJAPHHAT  JHISMUK
YeuMauKIapuaan GowokitH Tadd, Mot GepyBuM HYT XaM MapkyAa. JIynE
MajaHuit FoummsknapuHuie 3-4% Wy Mapikazaad rapKanraH.

VI, Kanybnit Mexkcuwa ga Mapkazwit Amepuxa. by mapkas
V3 wanra Mercirkannar xanyGunn, Mapxasiit AMepukady Ba AHRTHI
oponmapuHu onaau. Jlys& MapgaHuit SkWHMapuHuHT 8§ dousd, wy
KyMAZaH, MIKKRAKYNOPH, Kakao, TaMakH, KOBOK, KyHraGOKap, KaTop
Mepaiu (reafisBa, aHOH, aBOKano) hapaxTaap, ynnaua ryzacu (G
hirsutum L.}, 1y Mapxa3spaH TapKairaH,

. VIII. Xanybnii Amepuka. by mapkas Janybuli Amepyrana
&olinalwraH AHA TOFNapH XYAyAMHH ¥3 numra onaliy. By kapTolika,
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fatar (HPHH XapTolnka), aHaHac, ep EHFOK, MaHHOK, aMepuKa EHFOFH,
uneke (doft onmHanu), t¥sa ((G.barbadense L.), kayuyk onuRagura
resed, XHH JapaxTHapHHAHT BATRHNOUP.

Maganuid  YCHMAHKIAPHUAT KeMHG HUKHIU MapKasTapHHHHT
Ayné manauui yeumnuknap ¢nopacura k¥mran xnccanapu Gup xun
amac, JiyH# GropacHHHRI Y4 KHCMAHM TAwKWT DTYBYM TyNnu
YouMmnuknapHaHr 50 MUHCZaH opruk Typura sra G¥nrad XKanybuil
AMEPHUKAHMHT TPOTIMK GUIOPACcH KYAa KaM ManaHWil YCHMANKIapHH
Gepran. 13 MUHCJIaH OPTHK TYphapra 3ra G¥nran Tponuk Adpuxa Xam
KaM coHparn MajaHui Yeumiauknapiu Gepran. JKanySuwit Adpuxaza
woinawran 7-8 MuHr axofind Typaapura sra 6¥nran Kan XyayauHusr
AeKOpaTHB YoUMARKnapuAak doifnanaunm itynra xyiunMokaa, 1500-
1600 maupacrzra Gynradn mazanuii YeuMavK TYPAIPHHUHT (JekopaTvB
yeumnuknap OyHAad MYCTacHO) aturn Y KUCMUCMKA  Y3NapUHMHT
Goutnanruy  KenuQd =MKMIE  MApKasnapHAaN YeTra ueKkad Xonoc.
H.U.Baeknopruur 1926 funpa wom  stuaran  «Magasuii
YCUMNHKRAPHWHT KeMnd YMKHII MapkaznapHy» Reran acapuaa Y3uHMHC
COWNAHFHY MAPKa3KIaH METra YUMKKaH Manannif YCHMIRK TypnaprHEIKE
KellUHIH TakOMpnap¥ XaM Kaln otanran. Vapuuur Golwianrmny
RAaTAANAPHAAH YHKKaH aiipuM ¥erMmauknap Souwka Mapkaznapra xatta
yarapuwnapra ydparad, TabuMii Ba cyHmuit Tammaaw HaTMMKAcHLA
ynapaaH aurd opManap, XaTTo sH{M KeHXa Typ Ba Typhaap nakzo
6ynran, Oy 3ca KaTTa aXaMuRT Kach aTaan. Macanan, )I(an Bu-Fapbuit
Qcnégan XuToira kenTHpHiras Gyraolizan
Oy epHHHT MYCCOHAW VKIMMH (&3rH EMENp
Kananapn) TabCHPHUAA dounanriy
dopmanapaad KeckHd QapKnayeud ysura
X0C KEH¥ka Typnap Xocun  G¥nrad.
H.H.Basunosuunr HLLUTAPHHY JABOM
srruprad  TLM.Kyxorckui pa Ooulka
omMiap H.H.Basunos TOMORHAaH aHWK-
nadra¥ 8 Ta mapxasra aHUKIHKRAp KHPHTHO
XOINPTH BAKTAA Magatuid YCHMAkkTap Keanb
YyukUIUHEHT 12 Ta OupramMyu Mapkasnapuau
axpatiaunap (13 §-pacm).
Mananuil YCHMIUKIAPHUHT kennG uMKAIl MapKaznapy apXeoiorvk
TANKUKOTIAPHUET  KYPCATHINNYa  XAHBOHJAPHK  XOHaKWIATHPUL
Xyayarapw Ounman  y3eudt  Gornmuk skaH.  byuma#l  xyayanap
JAomecTukauma (yit xaliBoHnapu) wmapkaznapw peG aramagu. Kyra

H.M.ymoaéxnii
(1888-1975)
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k¥nnab ¥reazunrad 300MN0THK TAAKHKOTNAp YA XafiPOHAAPHHMHI Xap
Gup TYpHra, yHUHr K¥nnad 30Tnapura xkapamail, akcapuat 6ATTa ErRoitn
N0 TYFPH KeTHINMUCHHIT KYPCaTan.

Hxkopuga Kall >THAraw mapkaznap XK¥nurAMK  Matanuii
JerMNHKIAp yuyH acockid Tesodonj xucobnaHaaw. YMyMaH ONraxua,
YeuMauknap reHoQOHIM YCHMAMKRApHHHT HKKH Xua OOTaHHK Ba
FeHeTHK  KONMCKIMANAPHHH ¥3 HuWra onapw. Mangannuit  YouMIHK-
nApHAHT BGOTaHWK XaMZa TeHeTHK kornexkunanapy xakuga 1V Gobna
TYIUK MabLlyMoT Gepunran. Mananuil YcHMIHKIAPHHHT KONNeKius-
TapH XOIWPrH 3aMOH TEHETHKa Ba celeKung (aHTApUHHMHT nom3apd
MyamMMonapy OyHHYa . TAAKHKOTNApHW PHBOXIRHTHPHIIAA, ¢aMapany
METOANAD ApATHUIA XaMAa amanmii celekuns yyyH Oowmanruy
MarepHai manGanapH CRdaTHAR KaTTa XH3MAT KHAMOKIA, '

1.3. Has, 30T Ba wiTammaap

Cenexuns mapa€HUHMHT Maxcyld — SAHTM YCHMIHK HaBhapw,
XafieOH 30T@apu Ba MHKPOOPTaHW3IMITAp IOTaMMIapuaup. YnapHu
Kyftunariua taspegdnam MyMksH. Ham, 30T Ba wTaMMAap WMHCOH
TOMOHWAAH ApaTunrat, MMKNG kenuuin, acocnit mopdonornk, Ghonornx
Ba MHCOW YYYH aXaMUSTHH Wpchii Gexrunapn OnnaH V3apo yxmamn
opranu3Mnap HUrHHIAKMCH, ABLHU nonynauuscunas uGopar. Hae, 30T Ba
wTaMM  Humjars  XaMMa  opraHMsmiap  Yzapo  Yamant,  wpewit
MYCTAXKAMNIAHTaH XYCYCHSTRAPTa — MAXCYJIXOPNMK, PUSHONOrMK Ba
Mopdonoruk  GenfR-XYCYCHATNApHUHT MabliyM MakMYacH Xamza
TAIKH MYXWT OMHINapw Tabcupura O¥nran Oup XHI Tunaarun
peakiMsira sra. MacanaH, NerropH 30TAH TOBYKIAp KaM Ba2HAW, JIEKHH
CePTYXYMIMAMP, YA2PHM O3UKNAHTHPUW Ba OOKWIM IMAPOUTRAPH
AXMANAHCA, YNapHKHT BasHH Y3rapMaclaH, CEPTYXYMIMrH KYmadfM.
JNauriuax 30TNH TOBYKAAp 3Ca KATTA BAa3HIH, TeKHH CEPTYXYMAUCH nacT
6¥nand. YnapHA O3MKNAHTHPHLI X2KMH KYNaHTHPWIICA, YJIApHHHE
Ba3HA Kynasgu. JleknH cepryxymiunrd Zespauk YarapMaitnn. Xap Gup
30T ¥2Mra XOC 3KCTEPLEPra (TAWIKH KYPHHHLN) BA TY3WIMLI, KACANJIHK-
napra 4unamyunuk Ba Gollika Xycycusriapra sra o¥nanu.

XaitgoH #kd JCUMIMKHHHT MOpGONOTMK Ba  (H3NOMIOIHK
XycycHatnapu ywby 20T EKH HABHWHI HpCHA GeNTHMapuIRp, aMMO -
WYH! HRazapaa TYTHID Kepakkd, (IAKAT MAabiIyM arpOTexHHkana
JoTHpHIa kM GOKHUWIAAZ XaMAa MabayM TaOuAil mWapontnapaarnaa 6y
HaB, 20T éku witaMm Y3Hra xoc G¥nran waknga HaModén 6y¥naau.
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131-pacm. Magaunii ycuMNHK Typiapi Keniud YHKHLIHHERT
OHpnaM4H MapKasnapu.

[ —Xuroii —Anouns. 11 -Argode3na — Xuuanxuroit. IIE — AscTpanng.
1V— Xunaucron. V ~ Ypra Ocud. VI— Ong Ocwé. VII —Vpra penrna.
VIII —A¢pnka. IX —Espona ~ Cubupe. X —Mapxasuii AmepHKka,
X1 —KanyGnit Amepika. XII -UInmomnit AMepnxa.

ErviuTupui wapowrnapy, AHTH KONIOTUK 30HANIapAary Maitzon-
JAPHUNT  V3NawTHPHIWIIH, ArpoTexXHoNIOTHARAD TAKOMHIIIRIIYBH
HABNapHUHI JOHMHiA SHrunanuWHHR Tanad sTanu.

Xap Gup Hap, 20T &K WTAMM YJIapAaH MaBIyM TYpAarn maxcy-
TOTHW onuw yuyH sparunagd. Hae KHAMaTH YHUHT XOCHNIOPIHIH,
O3HKa XyCYCHATHapH, cadoarfon Xom awé cudatn, YrHTMaduIra
Ta’bcnpqaunur“ Ba XOKa3o xycycuurnapn Ounman Genrnnaua,nn- 3ot
KulMaTH yHRaH ONUHraH MaxcyJNOTHHHI cHdaTd Ba Muxaopud OMnan
Benrunavagy. Macanan, KOpaMOJl 30TapH CYT COFHMY  MHKAODH,
CyTAary &F pa okcHn HOU3HM, THPWK Ba3HH Ba BOWKA XycycusTnap Guran
Xapakrepnanaar. Mukpoopragi3MNap IUTaMMIapH xXaMm y EkH oy
BHTAMMHIAp, aMHHOKHMCAOTAIAP MaXCYAOTHHMHI Mabaym Aapaskacura,

403



O3HKA MYXUT TapkuOura, Xapopatra 6§nrad anuk tanabnapra ara.

Xozupru mnafitra kemm€, celekuMA KaTra MysaddaxkHaTmapra
apHlngi. Macanan, romuTHHOQPH? 30TIH CHHUPAaH 365 KyH nakTauusd
JABOMHAA ¥praua épmuaurd 5,1% Synran 16702 kr cyT cordd ONHHTAH,
B.C.TlycropoiiT apatran kyHrafokap #aBllapHla YPYFHHHI MOHIMAHCH
50% ra ertrad.

Wyxnait K, cenexumus — MycTakun das 6¥nud, yEHHT acocmit
pasigacH cHaTAH Ba cepMaxcyll HaB, 30T BA [TAMMTADHNR APATUILARP.
IleHeTnka cenekuMAHUAT Halaphit acocn OYnud cenckuus yuyn MyXum
GYnaran Mpcuii  Y3rapyeuadiMk, Iyparafinalmi TH3MMTApH Ba TaHAOR
MeTONTaPH MYaMMONapHHH TAAKMK (HIAAK, CeNeKUMSHUHT caMapanop-
SIHTHHY OUIHPHIIN METOLNADRHHI APaTaIH.

2. Tanaaut yuyH y3rapyRuanauk Man6anapu

GownaHeny MaTepualHUHT {3rapyByaHIurH  YCHMIHKIapHAHRT
AHCH HABRAPW, XAHBOHNAPHUHC 30TAapH Pa MHKPOOPTaHHIMAAPHWHE
WTAMMNAPHHH APATHIHHHC acock xucoOnanagu., byHma koMGUHATUB
BA MYTAUWOH ¥3rapyBYaHNMKap, Wiy XKYMIAZaH, MONHNIOHAMA Xam
MYXHM aXaMHATra 3ra,

2.1. Cenexunana woMOHHATHE ¥3rapyBUaHIRKAAH
dolinananuim

OpraumaMnapHUHT afipuM Xocca Ba GenrUiapuHAHT HpcHiinaHuw
KOHYHHATAAPHHH SUArad Xonaa cenekyHonep Y3nHUHT Xoxuiwd G¥iinga
YATHLUTHPULN OPKANM aBNOANapAa YRAPHUHT Xap XU ONpHKMATapUHA
XOCHT KAMHINH MyMkuH, Macanau, Oyrpofina Oowrok tunm Ounax
PHBOXKNAHUIL xapaktepu (Gaxopru EKu Ky3ru)uu, Ao cadaty Gunau
NOACHEHN, H¥XaTHapaa-JIOHHHHT PAHTH Ba UIAKIMHH; Makkakxopuia-
nosHUHr O¥fin, MNOHHWUHT paHrW, CYTAHUHr KaTranurd, ciraza
JAOHNAPDHUHE HOUNALWIMIUM TAPTHONAPUHHHT OHPHKMANAPHHH XOCHN
KHITHID MYMERY. Y 8k 8y xocca, GenruHuHr upcHiinaduin KOHyYHHAT-
NapH KBHYATHK AXIUH YpraHrnra 6Ynca, celeKUHOHep HLIOHYRM X0NAa

¥3ura Kepakiu OeNTUNAPHA OPraHH3IMIA KaMNalld, KepakcH3AapwHW -

3C3 YaTHWTHPMITAP opKanu Gaprapad 3THLIM MYMKHH.

KoMmOuHATHB  Y3rapyBuaHNMK  2COCAH  TeHNAPHHHF  KOM-
SuHauMsmandtonapunad kenu® yukagu, Mapanwi sxdHnapOa acocad
Goluka xyxkamuk OGenrunap Onar onTHMAaN paBAIga yHAFyHmauiraH
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XOCHIAOPITHRHY K¥naTupuwl fiynanvinuga ceflekuns wwnapy onuG
Gopunagu. OpaTxa, XOCHNROPAHK OeArHCH reHOTHNAA TeRNapHHHT
Mypakka® THRZarw ¥3apo Tawcupmasmwum  Gunad  Genrwiawanw.
Xyxanuk OenruNapeuHr TMONMHreHAd HEeTepMHHALURNAHWILY 2Basura
yIapHURT MPCHANAHHIN MYpakKkaGaRp. BeArHHHHT Hamodd OYIHLIHAA
KAHY4ANHK K¥N TeHnap coHn HIUTHPOK 3TCa, LWWYHYANINX YIJIApHA Gup-
Oupu OuNaH yliryHmaluw xap xun THOAApH Maexyn O¥ané sa
WYHYAMHK MaTHIITHpUI #YAH OHRaH TeHRApHHHT KepaknH KoMOn-
HAUHACHHR oaum kuitnnnawaau. lyura xapamaczan xoMOHHATHB
y3rapyBYaHIHKRaH Xap XU YCHMIHK IIAKNNApUJArh Kepaknq Oenry -
XYCYCHATIApHH OMp reHoTHNAa YAFYHNAWTUPHIN WYyH CeleKLHATA
keHr dofizanmannnann. Hae pa waknnapun Yprauud, Gaxonad, ynapuu
yaruwTHpHG onwHran Ryparall asrognapiia Makcaara Myeoduk-
napuHy Tanna® Oopull AHMHM TEHOTHRNAPHH APATHIL HMKOHWSTHIHN
Gepan.

2.2. Cenekunaga MyTaUHOH ¥3rapyBYaHIHKIAH PoFaataniim

Hperit  ¥3rapysuaHNMKHAHT  OHpPNaMvW  MaHOaH  MYTalHOH
KapagHaup. Xap Gup HaR €kH 30TRa croHTaH (TabuURrA) MyTauuamap
naino O¥nmaau. TaOGuarza Myraumanapra Tabuuit Tammauwul TancHp
aTanH. CywbHif Tannawga MyTaoWATaphaH CENEKUWOHep OIHMNIap
doitzanaHamm.

Mazanuit Hap pa 30Tnap Y3HHHHC HPcHii XycycHaTmapH GunaH
$pBORW amIoanapuaar dapk Kuragu, €8s0ii aXDoANAp 3HT AXWH
WApONTNapAa XaM  Y3uHMHF  MaZaumil  Typaowm  dopmanapHuHr
MaxXCyNAOPIurEH €kt yHUHT cadaTtiimn k¥peaTa onmaiian. Ysok nasp
moGaiinnaa TaOMHR MyTAUMANApHH CYHBHA TAHMAW B3 YMAPHHHI
KOMOHHAUWANAPHHN  vaTHWTHpUID HYnA  OusmaH  oAaudHrad  AHTH
FEHOTHUILNAPDHH TEFMLIIM  WapouTnapia VCTHpMIN Ba DapRapyil
HATHXACUAA 00aM30 YCHMITHK Ba XalBOHNAPHUHT SHTH dopManapuHi
fPaTAH.

MyTaHanapHy 3KCMepHMEHTaN WY Ounad ONHIO ceneKuUgAa
GownanTY MaTepUaTHi RPATHINAA KYAA KaTTa NMKOHHATIIADTa Iragnp.
By Gopana H.U.BapunosHUMr Hpcnil $3rapyBYAHIIUKAA TOMOJOTHK
KaTopnap KouyHM MyXuM aXamustra ora. TaxpnGaza ommuurad
MyTaiuanap taGuwatma Gop Ojnrad dopmanap Genrunapu  Gunae
TEHETHK YXWawnury k¥nuada Katt stunaau. Hlywuar yuyd romonoruk
Y3rapymuaHIuk KOWYHHSTNAapHHu GURWIN CeNeKuHoHep ONWMNapra
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kepaknn G¥aran QopmanapHd TONMWM €Kk SPATHIUNA KaTTa EpaaM
Bepanu.

Tabumit myraumanap. Jhionun {(Lupinus) Youmaurannnr Gapya
TYpAAPHHUKHT YPYFIapH 3axapid ankatouand 6¥nub, unauznapu oca
a30THH GRKCALMA KUNYBYN GakTepuAAapHH TallyBYH XHcoGnaHanu. Ly
cababny 4YOpBaYMNMKAZ xamak cHATHAd WIUJATHIMachad YruT
cudatnpa Qolizananunrad. JlykkakAownapHuar GoWIka TyprnapHEa
YpYF¥ ankanouacHs Gyarad ¢opmanap Mamkya sa HMPCMR  Y3rapys-
YaH/IRKHUHT FOMONIOTHK KATOPIAP KOHYHHIE AcocaH  alkanorICKH3
YPYFIH AONMH MYTAUUACH Oy YCUMTHKDA XaM GYAHWN MYyMKUHIACH
TAXMWH KHJMHTaH 3a4. Hemuc onvmi 3enrdym 2,5 MHNAHOH TOMHH
JcHMITUKAAPHHK TaxaMANaH VYTKAIWO YPYFUIA ankanonl MOAnacH Kam
muigiopaa  Oyaran  Gewra  YoumnukHH  @kparraH.  Jlekun Oy
JCHMARKNAPHUHE RyKkakrapuiaH YPYFH T€3 counnnl TYkunap 3u.
Kelinugamk 10 man. joumamk  opachiian  6urra  aykkaknapu
ounnMalaurad YCHsmaumk TomanTaH, YHUHT apnogn kYnadTapuaud,
yAap OpacuZaH YpyraapH ankanouicH3, Iykkakmapd ¥3 BakTHia
OYMNAAHraH ¢opManap TOMMNraH Ba KWHPHH NIONHA»  ManaEmit
yeamaurnaune 10 nan opTuk Hasnapn ApaTHIMG K¥n MampakaTnapaa
eM-XauiaK Ba YPUT cHdaTHIa keHr MHKEcna Yerupunmokaa, Kynruua
MaIaHnuit MeBANH JapaxTnapia XaM TaSHHil MyTauuanap Kadjg sTuiaras
Ba ynapnan Iyparafinawna  ¢Qoiinanawn®  genwwran.,  TaGuwii
Myrarisanap ryquMiekga ko kaitn stuaras. Macanas, Muriflo wvomnu
MYTaHT nonanad 60 1a aHrH MyTaHT onwHWG, ynap wae chdaTuaa KeHr
YerupHnamokaa. JIonay skuHnap opacia MakkaxyxopHzard opaque
reHnd TaDWuH MyTauwa Mabiym. By MYTaHT JM3Ad MoAnacura 6o#
Gymub yunan roxopn nu3uund AyparaiitapHa spatiwga jolnana-
RUNagH. :

Comarse  myrauusnap. Beretathe #Yn Gunan kynasgurad
JCUMIUKIAP CENEKUMACHAA COMATUK MYTAUMANIAD KATTA axaMu4Tra ra.
Arapaa KynadTHpHIIAA MYTAHT TYKHMalaplaw (kKanaMua, KypTaxk4a)
DOHIANANNICA, BETETATAB ABTOANIDAA AHYA YIOK CAKAAHHINY MYMKHH,
H.B Muuypud AHTOHOBKA - MOTHIEBCKAS OIMa HaBHia HHPUK MEBanu
OKHMUI PAHCAH WoxwW tonrad. Keitwauwamix 6y wox Mesacn 600
rpaMMITH AHTOHOBKA 0NIMa HABHTA acoc GYuiraH,

Huaynupnanran  myTaundaap Pagwauwa Ba  knMEBuil
MOOOANMAPHHAT MYTarewNiuk XoAWcacH OovHWITanjaH c¥HC HHAYUHD-
NaHral MYTAHTIAPHW ApaTHW WILNApH KEHr amk ongd. IlBeuuanvx
reretix oanm  A.'ycradecon apMaHHHT PeHTreH HYPRapH OwiaH
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HMHIYUHPMAATAH MYTAHTNAPHHW ORCaH. YNapHHHT OpacHaaH JoH
XOCHIIOPIHIH IOKOpH O¥mraH dopmanap XaMIa KeHT AOHpasa KHCKa
TICATIH MYTanT Tannal onurran. KelivHuanmk ZoHnM SKRANAPHHHT KN
TYpnapuia aHanoruk MyTaHTnap akpaTHO ONHHraH. Ynap 3pekToun
O¥nud ramna komOaiinnapy Ounan Vpuwra Kynaiamk TyFAKMpaan.
Veumnnx pa XaBoUnap ceaekuNACHaa KAMEBU MyTareHeznan dolina-
IaHuW TaaxukoTaapn cobuk urtndoxna YA Panonopr paxGapnuriaa
KCHIr pnsoxmam'upu.nrau.

Hunyuupnanran  MyTareHes, allHukca, MHxpooprawuImiap
celleKUHACHIa KeHr Mimnatiaangi. Kum&enii sa ¢nsuxarsuit acocra ara
OYaraH  MyTareHnap OunaH  akTHHoMmuueTnapfa TabCcMp  ATHM
HaTHAacHIa OUp KaTop aHTHGUOTHKIIAP NPOAYLUEHTIAPH OTHHTAN.

2.3. Ceneruunaa noauniaouauaaair poiaarannm

Manaunit Fouminknap cenekRMACHAA MYXHUM axXaMmuaTra 5ra
OynraH  MOMMILTONOHA MeToIW JCHMIUKNAp CeNeRUMACH  YUYH
¥3rapyRYRHIHKHHHT KHMMATRH MarOau xucobnanagu. Tlonumnonnus
MOXUATHHK DMaMaran paegugna maxamnult cenekuus 6y xoaucaga
Oyrmo#t, f¥3a, xaprowka Ba OOMIKa IKWHNAPHH ApaTHitiga ¥3rapys-
yaunuk ManGan cudiaTna KeHr tholilanaHran.

Celeknonaga asronoavnaoHauHalar doiflazannm, Asrono-
NUMMNAOMAHA XOAHCACHHHHI MOXHMRTH HArapH Kaia KWAraHwMH3ZeK,
XpoMocoMalnap TYINIAMIIAPHHUHT Maprara Kynaidvmn  HaTaxacnia
XyXaifpanap Ba Oynmat kenn® uukkaH xonna OyTyH YCHMITUKHUHT
Kynamu, Bazuy oprHmkgar ubopar. TTommnoun GopManapHi oAMIIga
KONXHUuBHAaH $olaananum anya caMapa Oepagd. Jinnnoux coHAd
XPOMOCOMATAPHHAT HKKH MApTa K¥naidiiu HaTHkacHZa TeTpanioup
COoHra 0M0 KeNMHIUK OfaTda Xywxadpanap XAaKMHEHWHT OlHWKHIA Ba
YAapHuHT GYNHHUILH CYPBATNApDHHUHD Y3rapuiuMra onud xenagd. By
aca ¥3 HapbatHHa VCHMAMKHHHT Y3H Ba YHHHC OpTaHIapHH¥, ypyr
OFMPANIY  Ba KATTa~-KHUUKAHMCW, YNApHUHT Kuméanii  TapknGBHU
¥arapuira onud kenaau. Macanad, TeTpaniona xkaegapHuHr 1000 Ta
ROHHHHHT OFRpITHTH 55-56 rpamMm O¥nca, ywmdy HABHHHT JUILTOHA
dopmacuza 29 rpaMMEN TAWKKA FTANN,

Monunnouanaw  xoaucacw  yHrypnawran  GUIHOROMUK -
GuokumEBHi TusuMnapHu Oy3nG, OHp KaTop XOMIApRA KHMMATAM
6ynran kuméBun MOARANAPHUHT KYTAAHITHHH TABMHHIARIN EKH oqaM
YYYH HoMaeKyn O¥nran OHPHKMANAPHMHT (MacanaH TOMTHITIOWR KarI
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napRaruga asor OHpUKMaNapH) CHHTE3WHH KamalitTnpagu. Llly Gwnman
Supra nonunnouznap  Gotuxa KUMMATIIH Genrinapra, AbHM
KacanAHKRapra 4YuaaMinivk xaGupmapra xaMm sra Gynumm MYMKMH.
AMMO CYHBHHW ONHHrAH ABTOMIOMHINONANAPAA MYWTIMANK KY¥NHH9A
cycalira O¥nagu. TlonunaouatapHuar Xap OWD JOHHM GOUINAHFHY
thopmanapHuKura hucbateil Hinpuk 6¥nanu, aMmoe OuTTa YouMIUKIar
JoHnap coHu GouwmanFuu dopmanapHuukira nucOaran kam O¥naam.
Byxuur cababu acocad Meltoz apaéHHHHHT Dy3WNMHMUIRATHIATHAD. By
KaMyHIHMKIAp KeHHHYAMUK cenekUHa xkapaéiuia ByxK KHTHHATH.

OyuHraH nNOMUINIONA Talép HaR JeraH TyuryHya sMac. Has
Japakacura STKa3WIll YUYH CeNexn 18 WWAapd onus Oopumiiny Kepak.
ByHunr paeoMHIa nNyWTAWIHK OpTHUWM, HOKyIal wapowTAapra
YHOAMAHNUTHHY OLWMPHL kabu Brandanap Xam KWAWHAZH. XO3Mpru
KyHJAa KaHO naBRiIH, Makkaxyxopu Ba Goluka Oup KaTop KHILIOK
XYKaAHrH SKURNAPHAA XYHANHK axaMHATHra »ra 6¥nrad KAMMATIH
NoNHRNOWANap ONMUHrad, Macanan, TpuHnomouy dopmanap KHLIENOK
X§xanuruna karra camapa Oeprad. Tpanmnowp VeuMiHknap oRataa
Oenywrr €xku KyAa cycT nywrtad O¥fnagunap, NeKHH BECETATHE
MACCAaCWHUHT KKOPH XocHaaopaurk OunaH axpanu®d typagd. Kaun
nasnarHMUHr TPHNNOUA HOpPMacH Y3UHUHT HAUPHK WAZMIMEBACH IBAzNra
MalinoH Supnurira Gepairal KaHi XOCHIZORANTH JHRACHA LUAKIIHra
HucOatan 8-12% wxopunup. JlagnardBUHT TpuRAOHJ YcUMITHKIApH
YHUHr  JHOTOMA  8a  TeTpanioua  QopManapuHi  HaTHLWITHPULI
HaTHXacHJa QIHHAIN.

Tpunnona ZyparalitapuAuHr SenyWTIHIATH HXOOWH axaMHATra
XM sra. MacanaH, Tapsy3 €km y3yM MeBajlapu aHvya HMPHK Ba
Kacanmuksapra Yuaamnu 6¥ynut ynap ypyrcus 6ynanu. Ly 6unan Gup
KaTopAa adpuM ABTOMONMNIOWANApAa candult TomoHmap, Macana,
Xyxalpanapuaa cyB k¥m fimrunamwn kyzaranagd. By Jca wyprok-
YUHMHKKA Ba COBYKKA YHIAMIMIMKHK mMacalitupasu. Ly caba6au
nonunnona opMarapHi spataérrad BaKTRA XamMaBaKT KAaTTHK Taujail
onu® GopHIHILY 3apyp.

CesieKUHAAA ANAONONHWAouTHAIan (oligamauwnur, AKaZeMUK
HB.LUuunr cobuk UTTHPOKHHHr Ocué peruonu, xycycan, CHOMPHMHFT
COBYK HMKIIHMHIra Oapaol Sepanural coByKKa YHAAMNH Fanna HaBnapitny
APATHIL YCTNHOZ ARMArad. byHHHr yuyd ¥ OyFAOMHHHIN Y30K KapHHAOWH
GyraolinkaaH ¢poisanaHura axs KAAray.

Byrnottux — TabHaTtHMHr WOEG spatran Webomm. Kym FHIIHK
OYFAOIMKHHHT aiipuM Qopmanapn copykka urnaMaH G¥mHw Gunau GHpra
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Ourra Gomworwaa 70 Taraua Gomoxdanapu Gop, BaXONAHKH, MagaHWH
Oyraoitnapna 6y paxam 25-30 ra reur. Arapzaa Gyunait xap Gup 0oLIOK AT
ETYK BOH €TMICA — HAKA#ap TyranMac MMKOHMAT oudjiagn. XOCHMaop-
TUKHUHT HKKH XMCCA OPTHILH FO3ara KEMHIIN MyMKHH,

H.B.Unumn Oyrnoit Gunan  Oyrnofinkum  Y3apo uarnmTrpnd
XOCUNZOPNHIH IOKOPH Ba 9pekToMaAnu GyrRoii-Oyraoitnk Anyparadi-
ARPUHA OnKwIra Myaccap O¥naun. bynpailt pyparaiinap 132-pacmaa
(unomaga) xentpunran. H.B. nummnunar wunapunn  yHUHT
worHpANTapH AaeoM ATTHpMokZa. H H.Baeunos, H.B.lluuun wadbu
onuMIap  XankK  Xu3MatH  fi¥nuila  reHeruka (\AHHHHAT  YEKCH3
HMKOHUATIApH GOpIHIrura HUWIOHY XOCHI KHITaH 3aHnap.

byrnoli ea r¥3ama Tabumii, cyHpuil annononunpnonand Xakuioarid
mykamman Masnymot XIII 6o6aa kenTrpunras.

Ulynpait kKumud, cenexumsna upcenit ¥3rapysdaniHKHAHI KOMOH-
HaTHB BA MYTAUWOH THIKAAH (olifanannnani. TaHnos yuyu ¥arapys-
YAHAUKHUHr Y €kd Oy TUNHHE wnaTHl O0LeKTHHHT GHONOrrACH Ba
CeneKHOREeP-0THM ONANTra KYiiunrad Makcannap Gunan Genrnnanann.

3. dyparaitnam MeTozsapH

Hpcuil ¥3rapyBUaHIMK MABXKYRIMCH HATHIITHPRIIHKWAT TYpPIH
THIUMAZPH OPKANH Oup opranksmIa MabLiyM Wpcrit Oenrwnapru
MYSKACCAMDAll XaMmna Kepak OynmaraH XycycuaTnapHu YK KHIHW
AMKOHMATHHH Gepagd. DByHAaa YATHWITHPHWII yuyH OONINAHFHY
WAKITAPHH TaHNall KATTA aXaMHATra ora.

Ji. YarwmwTHpriu THRI2PR 83 K¥RaATHPRIY
MEeTOANAPHHHHT KA1ACCHPRKANRACH

CenekunaAa HIMNATHIAANTaH YaTHII THPHILHHHT TYPITH TH3UMIaPH
Ky#ifHaary cxemana KeNnTHpHIIraH:

Yarnwmupuin | _» Kapuugow = (Yaunu Yanra vaHraan)

{x¥naitmupum) Kapuugow — 30T uuuza (Hag H4HAa)
MeToRnapH o¥ynmaran ~ 30TRapapo (HaBIapapo)
¥30K TYp &xku diopmanapif
YaTHLITHPHLL,
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ABBANO, YOPBAMMAMKIA KYNRAHWUMATHCAH XAPUHACIIAH YaTHIL-
THpHW Ek4 MHDPHAHHrAY, YCHMINKNAPAa KYNNaHHIARWTaH ¥3-YaunaH
YaHrIAHTHPUID &KM HHUYXTHH (apknaw kepak Oynand. By epaa
Kynainnuk G¥nuittii yuyH 6urra ataMa-HHOpUOMHTAAH dolinananaMuns.
Kapnugow O6¥aMaraH 4aTHWTHpUl-ayTOPHAMKI 30T H4YKgarn (HaB
Huujary), 3otnapapo (HaPnapapo) Ba y30K Typrnap €k dopmanapsu
Ayparafinara OYrmHagd. 3oTnapapo &kH HaBMapapo YaTHIITHPRBIH
kpoccOpHARKT aTamacy Onnan xaM HoMnaHald,

Cenekumsna YaTHWTHPHIIHHHE Y €KW Oy TH3MMUHH MIINATHUI
SownaHFid  MATEPHANTHUHT  XaparTepH, ¥iIrapysyaHnHik Typu Ba
CENeKIMOHEPHUHT ONMUATA K¥Hunrar Makcagmapra GOFIHK.

3.1.1. HeOpuanuur — KapHHAAOUIAK YA THIDTHPH

HHEpHARHT 8KH KApMHROWNH WHaATHIITHPHIO (YopsavyHIHKAa
kymafitvpiin) fged %KWH KapHHAOLDINAp OpacHiard YaTHITHPHIDra
aliTUIAIH, ?cnmnnknapna HHOpUAHHT ¥2-¥3Ura waHrNaHranaa aManra
otuajiu.

HHﬁpH,Il[rIHl" MOMyJIAUHAHH TFOMO3IHICTA XODgArHA IIHHHiIRa]JI"a
akpataur yuyn uwwnarunagn. by xapadr ¥3-Yaura vadrmaHagnrat
YenMaukhapsia Telkop Ba OCOH Kewaaw., Yerzan uanrnaHagurad
Jcummuknapaa 3ca OyHHHT yYyH KapHRAAOIIAH MATHLUITHPRLLIAD 3apyp
O¥namn. Llysn Tatkuanaw Kepakkd, KAPHHIOUUIMK JApakKacH KaH4a
Ay 6Ynca, roMO3NTOTARAHHII KaPa&HA XaM IIYHYa T3 KeTajn.

3.1.2. AyTOpuannr — kapuaaom 6¥amMaras yaTHIITHpHILIA P

KapuHgowmurd OYnmaraH  OpraHM3MNapHHHC  YaTHIWHILHCR
ayTOpuanar gefiunagn. Bynaa Oup Has Eku 30T (HaB HUHZATH SKH 30T
HUYHJAr), Xap XU HaB €kH 30T (HABRTApapo &KH 30TAAPAPO) Ba Xap XHN
TYP. TYpkyM (3BIOZ) HAPHKHC OPraHU3MAapd  YaTHIITHPHRMALIMA
MYMKHH.

Kapungom OYnmaran  WUAMBHANAPHKHT  YaTHWITHPMIWLIKAZ
TOMO3HIOTa XONATHATH 3apapii pPeUeCccHB MYTARHAIAp TeTepo3uroTa
xonarura ¥Tub, ayparaid opranw3Mra ¥3 TabCHpHAH YTxazmaitau.
Kok xiaanurn amanuéri taxpubacH WyHH kypcatagukd, OHP
TYPHUAT HYMOard KapuHfour OYIMarag opraHusMnap yaTHiUTH-
punraiga OmpuHHU  aenon Ayparaltimapu  k¥nuHua  XagrvaH Ba
KacallHKAapra uujaaMnupok O¥mud, sxmm  MaxcyRACpAMKKa 3M&
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6ynuwany. Keluurn amnoanapiaa axkpanuuu wozara Kenaad. Bup 1yp
OPranM3MNapH opacHjary KapHHBOUIMHK AYxnurH waprim TyWyH-
yanup. By epna ayTOpHAHHI TyuryH4Yacumu Xap Xwn nonynauHArapra
mancy6 OYAran oprakHIMIap WaTHIUMIIMIA KYMpOK TYIpH Kemagu,
AyTOpHAMHC aBIOAAACH TETEPO3SHIOTANHK JAapakaclHM Ba [OMYNS~
LUAHHHT TeTeporennuruny  kynaiitupazu. Kkopupa Kaiin KunWHC2-
HUOEK, TEKHC HHOpEN NHHHANAD HATHINTHPHITAHAA OHPUHUM ABNOX
nyparaiinapu xam ofatna teknc 6up xun 6¥nazu. By sca . Meuzenuuur
F, RyparafimapiHpHr CHp XWAAHMY KOHYHHra Myeodukaup. KelnHru
KPanHLl 3¢a reTeporeHAHKHA 103ara KENTHpaIK.

AyT6puanHraak oitnananvnranna komGuHaTHR 3rapyBYaHIIHK
XHCOOHTa GeNTHIApHHHT AXWH YyiiryHnawwmy Ounan Gup xatopja,
canOud ylryHnammw XonaThapH XaM BYXYATa KeXHIIHHU JORM
unobatra onnut kepak. LLIyHRHr yuyyw waTtuirThpuinaas c¥Hr Kepaknsu
popmanapuy TaHmam G¥Huwa cerekuUs HUMApH ONMG CopHIALIM

3apyp.

3.1.3. Tenern« y30Kk hopmanapuu ayparainam

leneruk y3ox ¢opManapum gyparafinaml geG Xap Xwi TYp Ba
rypkymnap (aenopnap) ¥pTacumarH daTHIITWpMIUTR aliTHnaan. Y
reMeTHK (opMmanapiy Ayparaiinaiufa aitpuM reHnap KOMOHHaUHACH,
Xap XHT TYpRapHwer XpoMmocomanapd, GabiaH OyTyH Oup redHommap
kKoMOUHAUHACHAZH  dofigananunany, RHaTHxkaga afipyM Xonaapsa
ayparalinapia cucrTemMarik Ba SHOMOrHK AUXaTdaH YI0K GopMatapHHHT
XOCcanapHHM MYXAacCaMAAWTHPHIL MYMKHH 6YRaau.

T'eHeTHK y30K ¢opManapun gyparaiinaum xyna KAERHYUANK Ouna
iManra  owwepunaau. Bywuwr caGaGnapu  typnuuva:  k¥naduu
MYIIATIAPHAWHT GHP-OHMpPHra MOC KeNMAaclHFW, XadBonnapjaa Owp Typ
AHgUBMANApHHUHr Gowka Typ WHABAANapHAa XHHCHA pepreKcHH
KOCHI KHIIZa ONMACNHMK, KMHCHH annapar TYSWIHUITADWHUHT MOC
KenMad. nurd, XadBodnapoa GHp Typ HHEHBUAMHUHL CREPMACH HKKHHYI
TYP MHIMBUAMKRMHC XHHCRA #YmMAa HoBya OynMwmy, YcuMnukIapaa
YaHT Hafin Ba YpYrIN TYKHMACHHHHT MOC KeIMACITHIH Ba Gowkatap.

Yarpmmacauxnu Gaprapag >tum merognapu. Yeumaninapaa
YaTHWIMACIHKHE Oaprapad st yuyH H.B.Muuypun Oup xaHua
METOAMapHM  Htmnal  YHKAH:  MeHTOp, OAAHHAAH  BercTATHR
SKHHRAWTHPKLI, YAHTIAp apanaimmMack Gunad YaHrnaie Ba GotKanap.
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YCeHMIHKHWHT 6up TypuHy OolukacMra OAAMHAAH BereTaTHB
AKMHAAWTHPMIN MeTOAM Ounan rmalteappnamr TYKHMATAp KHMEBHM
TapkuGUHK, DIYHHHTICK, TeHepaTHB OPraHMapHH YarapTHPHII opKaii
TYDPASPHUHT YATHIDMIIMIA HMMKCOH ApaTafd, HymkH OyHoa oOHanuk
VCUMIUMHHHHE  YPYFYHCUAR YaHr HafiMHUHD  JCHIE  OXTHMOINWIH
opraan. Macanan, M.B.MuuypiH pauHa (49eTan) KanaMuyacHHH KaTTa
d[ary HoX JapaxTUHUHI LIOXHra NaiteadHi KUITWG, rynnaml naspuaa
HOK CYITHHHHT MaHTR GunaH paOHHaHMAr GHYMIraH ryniapuHi vaurnal
Ba axciHua pa0MHa YaHTTapu OWNAH HOK TYId vaHrnaTiirai. By Meroa
époamMuma ORAaTAa vuaTHWIMaitaHran Typnap ¥pracuza QHOyparaitiap
onvwra myeagipax GYIHHTaH.

MuuypiH Kynnaran MeToanapnaH Aua CHpH BOCHTAYH — MERTOR
MeroaH Gynub yHu KyninaingaH Makcajg WKKA  Typ opacHIarH
YaTULIMACHKHKHW YyauH4d OHp Typ &paamupa Oaprapad sTAwznp.
Muuypin Pocouwsnudr ¥pra nonocanapuaa yca onagdrad wadTonw
HABHHW APATHIUIHW Makcal KUaAuG k{iau. ByHHHr yuyH v wadTonHHK
COBYKKA 4YHZaMIK MOHTOR OomoMu OGWnaH HaTHIUTAPHLLTA XapakaT
Kkunaw. Ammo Gy xapaxar 3oe kerau. lyHna MuuypuH MoBron
GopoMuHA uvama Mamauuilt Haeua wadtonuch OunaH qaThwTHPHO
nyparaii onmira mysaddak  O¥nam. Onusran ayparali Bocurtaun
xucodnanagu. Cyurpa Oy nyparaii madgronu OHIAH YaTWIUTHPHIOH.
VCUMNHKNApHHHT Xap XAA Typ Ba Typ XWUIAPHHHHT YaHr7ap
dpanamwmMacH TYPJIapHHKC HATHILHILRTE €paamM Gepuiun MyMKHH, UYHKU
Xap XUl TeHOTHMNNH HaHT HAHYaNapHHUHC ¥33ap0 TabCUpHUAA Ypyrunaa
yNapHUHT Yordra Ky nafi WwaponT ApaTHAKWLK MYMKHH.

TederHx vzoxk dopmvmanap ayparaidfapHHHHI AYIOTCH3IHTH.
Ajpo Ba UUTONAAIMAHHHT MOC KENMACNTHIH WaTHKacHRA reHepaTHs
TYKUMATAP PHBONCTAWNLEN KapaSHMJard MHTO3 OyIHAHIN XaMmia
MEHO3ZaTH  XpoMocoManap — KOHBICTAUMACWHUHT  Oy3WmMuinapu
XpOMOCOMa TYMAaMNapK MYyBO3AHATIAHMAraH raMmeTanapHHHr nafino
Oynuwnra cababum Gynub ojatna ApyparalinapiarH NyWTCHIIHKKA
onud kenanu. TlywTcnandknu Oaprapad KUITMUIHHHT METOANtAPHAAH
3HC CaMAPaJOPNKHIH, KYN KYITAHHIAAKCAHH OY — aMOHAMDITOUAIMD.

XalBOHNAPHWHF FEHETUK YI0K Ayparafinapuia kjn xomnapga Oup
WHHC iyt 6¥nnb, Oowmkacu Henywrt 6¥naau. Macanad, KY¥TOCHHHr
(Phoephagus grumniens) wopamon Owunan Oynran nyparaiinapuia
yprouunapu aenos Oepaiu, 3pkaknapu 3ca nywrtcuz Oynagu. Bysia
Ayparafi yprouunapay SOWNAHFHY TyplapiaH Outracd Gmnan Kaitta
YaTHUITMPHII MYMKKH.

412



leHetk y30k dopManapHu ayparaiinall MHKPOOPTaHH3IMIap
CeNEeKIHACHIA XaM WUNIATHIanu. Macanad, auMTKWHMHT WKKH TYp
dyparaity ¥Inna wMKKana TYP IDaKapHHM THIPONHZ Kuia Onagurag
depmerTHHR Mysicaccammarad. HIyHRAT 38a3ura axpatmG OSUHATIHTaY
CUPT MHUKAOPHHHM K¥naiitHpanu. By ayparaii wramm Kyn Bakr
AapoMHAa akpanuil GepMacaan kynas GepHLIn MyMKUH,

4. Terepoine

Veumnuk Ba xalinounap cenekuvAcuga Rypaladi KyBBaTH &Ky
reTepoInc XoAMCACH ANOXHAZ YPHH TyTaun. Veummmk HaenapH, HHGpen
NMHHATAPY, XaifBOH 30T Ba MPKIapH ¥3ap0o HaTHINTHPHIranka CHpHHIy
aptoa (F,) ayparaitnapuwpa Gup katop Genruw-xycycustnap OViingg
fownanruy OTa-OHa (QOPMANApUAAH IOKOPH KYpCaTKHunap Hamoéy
6¥nagn. F, nyparaknapiHi ¥3apo warnitTHpranza keiuirn asnonnapia
Oy ycTyunuk R¥Konamu. I'eTepo3mc THpHUK MaBXyJZOTnapHYHr Gapda
Typnapura xoc O¥nraH yMyMOHONOTHE XORHCA. AMaNRETAA TeTeposic
XOAHcacHAaH YOPBIUMIHK Ba wappaHdauvnukia k¥n doilinananunaan,
3oTnapapo Ba AMHHANEPAPC YATAIITHPHLINAP O34WKa erapny Gynray
XOMIapAa rywT, CyT, TYAYM MaxcyNOTIApHAH KYTMaATHPHID UMKOHUHY
Gepany.

lleTeposuc XomucacHw GupuHun 6¥nmub6 Symaan 200 dun ongny
H.KenepeiiTep TaMaku ayparailn MHCONHAA aHHKMAran. Ymby Xoamca
MEXaHH3MU Ba SBOMOUHSCHIATH axaMUATHHH TYWYHTHPHINTA GHpUHTY
¥nu6 Y Napenn ypuHu® xyprav, Jyparait aBnogMHKHT I0K0pUR 6¥nray
¥euwr xydqd Ba IoxopH Xa€ryarnurnHd M. Jlapeur suroraga Xap Xun
cuatiH TameTanapHHHr OMpRAlraHnurd OrNEH  TYWYHTHpaawW,
K¥nmnaG rtakpubanap HaTwkacnga Y.JapsuH rereposuc Typnap
SBOMOLUUACHAArY YATHILMWHKHT GHonoruk  doinanunuru  cabab.
napnaay OUpH Jerad Xynocara kenaau. by Gopana xk¥nnad TankHKoTIap
¥TkasunraAura Kapamail, reTepoIuc MEXaHHSMHIHMHT AaHMK Ha3zapHAchy
Xauyaraua Hyk.

MakkaxVXOpHHIHT THHAsNapapo Ayparaiinapiuaa XX acp Oouina.
puzan ytkasunrad taxpubanapga Tlllenn ToMoHHAAaR THHWRIApapo
Ayparafinap TpHHIIHOH MWNAG qukuarad. ByHUHT &pmaMuIa Makka-
KYXOpPUHHRHT XocHnaop dGopmanapu spatunraH. Bywpait dopmanap
ApaTMil YuyH Ky#ugarn Cockuynapaa duiap onuG Gopunand.

Bupungu Oockid — 8y 5-7 Hun Rasomina wHGpefl AWHUATAPHK
sparaul, BuTTa nuHUA YCHMIUKRAZpH [Aetpid roMO3IMroTa XOmtary

413



yxurau reHoTHNNapra sra 6¥nanb, yrapu yaTHIUTHPranga TEHOTHMH
fup xun OYnraH rereposaroTa Ayparaitnap onmnamu. UKKHHWM
GockHYAa K¥n coHmH WHOpen nuHWAMAp ¥3apo  MaTHIETHPHITIAAW.
Nususnapapo OupuHue aBnof Ayparafinapy rereposuc camapacu
O¥tinua Gaxonavanu. Bywaa sur AXWH komMGHHAUWARapAarH JHHAL-
napHu  TaHnal, ypyFd wiaadTvpunagu,  Yartmmrmupradia  IoKOpH
reTepo3ne caMapacHuut depanurak Gup YT MTHHUANAPHN TORWL YIYR
Bup Heua MUHT Jyparail KoMOuHaUAAIapHHE TEKWHPH I kepak Oynanu.

Xo3uprd OaBpAA KHIUNOK XYXKaNUrH aManuéTHaa MakKawy-
XODMHWHI  OIIAR  JHHHANApapo  JAyparaiitapy  WmnaTHaMainn.
AManuETA2 VEHTPOK Ky(QTnM JNWH 1napapo Ayparafinapd ypyFHIaH
doiisananunam. by mMeronuu 1. [xoHC Taknud KMIray Ba rereposune
caMapacdHM HamMOoE€H 3TalMran MKKATZ opguid  ayparaiiiapHn
uyatHTapuingay ut opat. 133-pacmaa LDIT (UHTORIAIMRTHK 3PKAKITHE
nymrcHITuri) aag dolttanannd MakkaxyxopHia Ky THHHANapapo
Ayparait ONUIHUHT CXEMACH KENITHPUNTaH,

31T ra ara 6¥nraH A AHHAA XOCHIIOPNHK TeHura 3ra 6ynrad B
ITHAESCH Bunad yaTwTHpHARG onnHran Fi ayparatirap LID1T ra sra,
6ymann. I ra ara G¥nran Gowka C NMHHHRCH Xykaltpa AApOCHAa
9PKaKJIHK XCCHNIOPIMKHH THKNOBMH renra ora O¥nrad JI JmHusicH
Gunan uvarmwrupunagd. Onunrad F| nyparafinap Gy ren Ttydaiinu
IPKAKAUK  XQCURAQpRUKKA  2ra  &Ynagwnap.  Mkxura  oaami
Iyparaitmapan (A X B) x (C x ) ¥3apo gatdiutTupnG onukral xiyul
TUHUATAPApO Ayparaiinap akkon ndosananran reTepo3ncra sra 6¥aran.

ByHZa 3Hr [OKOpPH camapa Xap XHA Haejapapo, Ayparainap
MaTUIITHPHIHIIAAAR OJIHHTaH Ypyeaapaa Hamogs Gynann.

LDAOK XHRANMTY ¥iyH TeTEPONHeAM Ayparalingp CRARKIHATH
MYXHMM axaMmuATra ara. By Ayparaiinapna xocungopnuk oagHi Hasnapra
nicbaran opataa 30 ma yHZaH OKOpH Qon3ra kym OYmagd. Adpum
Xonnapaa rerepoirc camapack 30 dowsrava eragu. [erepo3uc
XOMHCACHIAAN MakKakyxopH, K¥XopH, KyHradokap, MOMHAOP, KOEOK,
Goapunr, Tapeys, INHE3, xapaM, 1Wakap KAMHLUIL, O3WK-OBK3aT Ba
YOPRAYHUNHK YUYH HINNATUIAJMIAH KAH], TABNATH Ba Xalllakd SARNATH BR
60WKa JKHHAGP CelleKUHRCHIa KeHT Qofiganannnaznn.
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133-pacm. U311 (uHTONNAZMATHK 3pKAKITHK YLITCHINHIH) AaH
doitaanannd Maxkaxyxopnaa kY1 gyparai onvm cxemacu.

6. Tauxam MeroZnapH

CeneKUHAHUHT 2cocHil MeToanapuaad OUpY Taunamr XMcobna-
Hagv. Tanmnawl MeTOAMRPUHUET TH3HMMIA acocaH HKKH  TYpw
axpaturagu: sine (OMMaeHA) Ba gKKa TaptHOAaru (MHOMBMAYAN)
TaHnarn.

Annu (ommaeri) Tannaw. fAnnu (oMmaBiil) TaHnam — FEHOTHITH
TEKUNp:.JagnRrad TawkH Genrunap (deworin) GYinda Kapuniownaphu
Taunawn. Macanan, MapiyM JCHMIMK MOMYNALUMACHTZ MOC KeNagwrad,
yMyMnit 6enrunapu gxiod Aed TONHRraH YCHMIHKNAP XOCHIU XKaMiab
TepnG onunanu. XaiiBodnapia, MacanlaH, NErTOPH 30TIH TOBYKHap
OOYNAUMACK WUMPAH OMMaBHH Tannawza tyxym kyAHwm 150-2D0
Kynra, THpMK Ba3H¥ |,0kr, paHTH OK TOBYKMapHH KynmadTHpuuira
Konrxupunaau. Bynaa Xap Oup ToBYK Ba XVpO3HMHI aBIORN fAKKa
TapTiOna Yprauunud, Gaxonanmalian, sbeu Gaxonaw deroran O¥iinya
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onul Gopunagh. DeHOTHT 3ca TEHOTHITHUHT PEAKLUA HOPMacH HaMOEH
BYIHG, TAIKHA MYXHT OMHINAPWHUNET Y3rapyBYaHIWrnra Kyani GoFiuk.
[y cababpan reworunny Oaxonampga denorun 6¥itMua Tadmai
caMapacH kaMpoK. Annn  {OMMaBuii} TAHIRUIHRHE CAMapaaopiiirH
GeNCHHAHT HPpCHANAHBIt ko3Q@HUHeHTUra KYYNH Rapaxana CoOFIHK.
Arapna GearMHuHr upchiinanmn koagduuaedTn twkopu G¥nca, Oy
Xonaa OWpUHYM aBNoNNaHOK TaHNAll camMapacd XaM fokopu Gynamu.
OMmasyfi  Taunamw xaleoH Ba  YCcUMAWKIAP  MONYRALHANAPHHA
AXWUTAIIHAEE gapomMuil BocHTacH xucobnaHaau. By Metox opkanu
MAaXaJnui ceneking HABNApH SPaTUNTAH,

HAxka TapTubéaarn (HuaweHAyan) tamgam. Axka tapTubnarn
TAHNAW TYPI# OPraRM3MIBpHHHT ABNOANApH Apanalind KeTagHTaH
oMMapuit TaHmamAan <¢apkau  ¥napok, Xap Oup VoeuMmimk  Eku
XAHBOMHHHI KaTop O¥fnHnapy JaBOMHAA aBNoRnapd OaxoraHanm.
ByHuHr HaTH#®acula alpHM WHAWBUINAPHHHT MPCUR XYCYCHATIAPHHH
Oaxomawr myMkpHE OVnany. Akka TaHfMalmr wxapa€HHAa NONYNSLUA
CYHBMH  paBMIAA anoxMia JHHHANapra axpatinagu. ByHpa
MaxcyAopnHKHA Daxonawl anoxiia KapuHAOWHWHr Gapya tkn Oup
Kacmqu C¥nraw aBnonu kypcatkdunapd Gyiinua onub Gopunazm.
Kepaknu Benru - xycycusTiapra sra 8yArad Kapuuaonap Favaab
onud, YHUHT xocHn afipumM Tepud onuHap. KonralmapH sSpoKcHiIra
ynKapunann. Bysa kynnrga MasnyM Kepakiy reHOTHMIUTADHM TAHJIaHs
Ba KEMMATIM TEHAAp KOHLUEHTpAUMACHNM Kk¥nalitupnd, amnoauia
roMO3NTOTa KapHHIOUMIAp COHHMHH OWMPHIOTA MMKOHHUAT Oepagwrap
WHOpUAMET yeynmuman oliiananunagy. SIxumd xypcaTkuunapra ra
Oynran nMUHHANAp KelfMHTH cenexuud xapaéunga MWaTtHiagn. Skka
TAHNELW HKKA YCyn GUIaH amanra OMPHITAGK.

Aphion G¥itmva vewwHpww, bydpa TawnadHrad opraHusMAad
ONTHHTAH 4BAOR anoxXWjia VpraHunagM Ba YHOard Kepaxnuw Genru
XYCYCRATIApHWHT  HaMmodH  OYRumA  GaxonawadH.  ¥3-¥3HHH
vaHrnajguradn yoeummuknap yuyH Oy  Kymai  ycyn. Hernad
YaHrIaHAaHran YouMaukiaapZa Ba XalBounapiAa AKHH KapHHAOWIHH
Taunaw onu® Goprnagu. MacanaH, RKKM TOByKAaH GHPHHEYHCH K{TPOK
TyXyM OepiO, REKUH YHHHC ABNOJHAATH TOBYK/IAp HKKHHUH TOBYK
apnopura wucGaraH KaMpokK Tyxym Oepumrad. By eprna, anbaria,
HKKHHME OM8 TOBYK TaHNAHAAH, Herakd MaXCyMAOPNHK XYCYCHRTHHH
ABNOANTa YTKAZHI KOOHTNATH YHIA SXIIHPOK.

Cub-cetexund. Axxa Taunawenyr Golllka MeTogH GyiaMuw cub-
CENCKUMAAa Tannail asnoj O¥finua aMac, DANKH SKHH KapuuAoLLnap
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O6itiaa onuG GopwilamH (sibling WHTIN3YA «aKA-CHRTHA» MABLHOCHHH
aHrnaranu). Ymby METOAHHHT MOXHATH YATHIWTHPHINAAH OJIHHCAH
aBIOAHHHI Xap OWJiaCH HKKWra OYnwHuG, Oup Gynarm ypraHunamu.
vprauunaéTraH Henrn OYAHYA IHT AXIIM OMNAHWHT MKKMHUK G¥naru
k¥naiitupunu@, Oy >XapagH sna Kafrapunagu. Kymuunuk uvopea
Monnapupa Gy MeTOOHM Hwnarud O¥namatiaun. AcocHil HOKynainnk
aBnoany Gaxosauwl yuyH Y30K MYINAT 3apyNIMFK Ba OXHPHIA TAHNEHAH
J0THW Kafinonuvnr KPR woaminwnow woopar. Xoswpra xynaa Oy
MyaMMO CYHBHH YpPYFRall Ba cCOEpMaHW Y30K MYZRAaT caknam
mMeToanapH épaamMuiR ¥3 eUNMIHHE TONMOKEA,

Axka Taunawsver Oy MeToAWKacH YCHMIHKIAP CENeKUMSCHAA
XaM WWnaThaub, yny spuM Ofnakmamr Meroam Ned IOPHTHNaaM.
Macanan, xyHraGokzap YCHMINTHHEHT MO MUKIOPHHN OLIMDHI YWYH,
YHUHI caBaTyanapHHMHI Xap OMpUHWA ypyfFnaps HKknra 6¥nuaus, oup
Gynarumary ypyrnapiiu Moiinunnk Gyiinya texwmpnnanu. Kaficn 6up
Gynakpary ypyrnapHMHr Molnunuk donsu oKop G¥nca, WYHWHC
WKKWHYM Oynarpgard  ypyPjlapuuau kynmadtepud, Oy apaéd sHa
kafiTapunagu. Ly Taps3aa asnonzan-aBRoAra cud-cenekuus acocHaa
MoHNHAHK GepocHTa TEKIMMpUIMAraR ypyFnap taunasanud, Hatuxkazna,
Kyuraﬁmgapnn}{r JOKOPH MOHNH HaBRApH RpaTHanH, Cub-cemexuus
METOAX MMKPOOPraHHIMIGPHHHT aHTHOHOTHKIApra 4YHAAMIHIKTHHH
Vpravuuiza XamM WmnaTunangm.

HAkka Ttamnam CEICKUHA KapadHHAAa MablyM FEeHOTHIUTAPHH
Gaxonaw Ba ApaTHIHMHT 9HF TYFpY BocuTack xucobnanaau. bynna wae
EKM 30TNap YUYH Muafianran ManiyM LWapoHTIap spatHaand. HlyHuur
yuyH XaM Oup 30T €KH HaBAaH Xap XuwiI wapoutiapia OHp Xun
MaxcyNROPNAHKHA KyTHLI MYMKANH aMac. OpranisM reHOTHIIMHKE ACOCaH
Taunail, GaXONaHWIWATA KApaMacnan, YHHHT TabCHPR TALKR MYXRT
lwapoaTiIapura GornHlU],Hp. Tannanaérrad OpraHH3MNapHHHT HpCHﬁ
HMKOHHATIAPHHH MaKCHMal paBHIIZA K3ara KEATHpaIUTraH
Iapowutinapia (reHOTHNHUHT PEAKIIHA HOPMACH) TaHMaWl KapadHu
IOKOpR tamapanyu Kedaln. Hamrapuuink 1okopu OFnrad (Wapournapha
KYPrOKUA4JHKKA, HCCHK HKIMMM  30HaRapuia COBYKK2, KacamllHK
GYnmaran wapouTnd WY KacafMKKa YHAAMIWIHK XYCYCHATIApH
G¥iiuua Taunam HINNAPHHHHEE Gecamapanry aéuaup.,

Talky MYXHTHHRT MyBOQHMK wapouTnapw resotun Gaxona-
HHUWHHY edrannawrripit, yHu o0LexkTHe Ba anuk KHaazu. MMxoHuar
OopHya renoTHnHH TYAHK Gaxonaml Makcaiuja TAaLUKH MYXUTHHHT
verapaBHif €Ki JHM OIITAMAN [IAPOMTIAPHHM AparTHIl Makcaara
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NAHKIIWTA AMKOHUAT ApaTagd.

Tanyam — CeNneKuUIHUNT acocuil. MeTornapugan oupy, Cenextus
yayH HeTHKGonAH ©¥rmran dopmanaprn caknad, Kepak smaciaprHid
APOKCH3NMKKA YHKAPraH XoRda 30T EKH HaBHWHE TAKOMUINaWyRHra
épaam Gepanu, camapanu 6Ynub reHoTunmu Gaxonaw Oyinua onn®
fopunanuran sxka TaHnam xucodnanany. daxar genorun Gyinva onub
Oopunaauran ommasufl  TaH7AW CaMapaJOpfIHIH  KaTta  Mendpaa
GenruHUHT HpcHitnaHuILyTa OOFNHK GYnaxu.

7. Cenexkunon xapatd, CeNlekKUHT HINAPH CXEMATAPH

Typnu KAWITOK XYAKUIHK 3KWHAAPHHUHT CENEKIHSI HILapr acocaH
HKKK MeTof O¥itida onub Gopunagd. BUpHHUYHCH, MAXANINE Ba YeT 31
CEMEKIMACHIA OHIL Haep Ba [NONYNAUMSJIAPHIAH OMMaBui Exu
WHOMEHAYAN TaHNAWTa ACOCHAHTAH aHaIuTHK metoR. MKKkWnuucH, xap
xunt opManapHn gyparaitnan ea keliHHTH 2BROANAPAA KEPAKIH Genry -
XycycusaTiapra sra O¥nran ycumaunapHi AYHaITHPUITay Tasnawra
acocnaHraH CHHTETHK METOX.

Xap Oup KHEIMOK X¥KATHK IKHHHUET YIHTA XOC XYCYCHATIapuHy
MHOBaTra ONran XoiAa YHUHT CefeKuHs HUIMApHHWHT MeToaTapu
Typnuuya Oynagu. MacaiaH, GelaHUHr AHTH HABNApHHR sparuurga
acocair TabuWil monynAuwd Ba Maxayinit HaBmapaad Taknail, ABEH
AHANMTHK MeToA Kynmanunagud. TapuxHHHT KYMUHNWK Hasoaph Xam
AHATIUTHK CENEKLHA HaTHxkachpaa apatunrad. byrmoft cemexumack sca
acocaH Typ Hunga ayparaiinawn #ynu OunaH aManara oOWMPUAAaU.
Maxxkaxyxopn G¥ifuta Hapnapra HHCOATAH reTepo3uC Ayparaitnapnakt
dolinananuw yerywnnk kuaagu. Bynga cenekuna Muapp camapa-
DOPTHTY 3KUHHHHT YaHCTaHUID TUMHrA, ABHH k¥maitil ycmyoura
Oornnk. MabnyMkH, YCHMAHKNEPIA YaHMMAHWIIHART aCOCHE HKKH THITH
MABKYA: Y3-J3UAH HAMCMAHMIE Ba NETHAH “aHrianuw, Yi-faunu
MaHrMaHTApPaaWrad acocuil KHIINOK XYKaNWK JKAHIaph Katopura
ByFziolf, apna, cynu, WOMK, TAPHK, KYXOPH , UFKP, FY3a , HYXaT, CON,
apaxuc, nomuaop, GaknaxoH, wadTond, YpHK, UMTPYC Yecumnnknap;
YeTHaH HARTAHAJUTAH IKUHIIApra Kagaap, Kyuraﬁoxap, bena, kari
nasnaru’, KapToIKa , TAMAKU , OAMA , HOK , MaKKaXxyXopu, Tapey3,
KOBYH, KOBOK, EHTOK Ba 6omi:a.u'ap a:nparm.

* Oy JKMHENAp YETASH XaM YaHTaRANA
* Oy axamiap Ja-Yaupan XaM HaHCIAHATH
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YabekucTon Kumnox Xywamuruzia acocHil TeXHRK DSKUHNapAaH
1pH 6¥Nran F¥3a cenekumAcy kapaéunapva Oakapunanurad Weiap
:TuAa Gatadicn TYXTANMG Yramus,

Fy3a cenexumAchna acocad aHanuTHK BAa CHHTETHK METOANAp
@EXKYLAMP. AHMIUTHK METOOHHHT MOXHATH Oommanruy maTtepual
1hathaa FYIaHHHT TYpRW WaKapd, JTHAWR Ba HAWIAPWHH DJKHLI,
TaPHHHT ABRJIOANAPH OPACHAAH CENEKUHOHEP-ONMUM ¥3 onaura KyiraH
akcagsiapra Myeoduk O¥nrad Geard-xycycudatiapra sra Ycummiknap
1 oMnanapHd TaHnal, NWHWA Ba Hab Aapasacura eTHIITHPALILAH
Sopataup. VYwdy MeToA xapadHuAad  YAaTHIITHPHUI  WILNApH
rkasunsaliin, AHARHTHK MeTOR OHAaH FYZaHHHM SHCH HABHRH 4-5
AnAa ApaTyiil MyMKHH (1-ui3ma).

Cunarerik  cenexums V3 HasdatuAa TYpMUK (HaBmapapo Ba
orpadk y0K  ¢opmanapHu Ayparaitnain) sa Typhapapo (TeHeTHK
HXaTOaH Y230K EKH Xap xun G¥nran ¢dopmanapuu Qyparafizan) nypa-
iinaie Metomnapura G¥nuxagn. CUHTETHK CeleKLHAHWHT HABRNapapo
sparaiinaie ycnyduaa cenekuyns wmapu yuyH 8-10 iinn tanab stunagu
~sMa), Xoaupru pakTia YI0ekucTon £ia CeneknnAcHIa acocan Typ
maaru reorpathik  y3oK dopmanapad jyparafiiamt Ba  KefinHRannk
WMHT paBHWIAZ AKKA TAHNAI Xamaa ynapHu aenoad O¥iiaua cunawm
YJNapH KyIsasunain.

ByHAZ waTHIITUPHII NLINAPHAEH CYHT CENEKUMA MaTepuannapH
/pid kYuarsopnapna Ypranunagw, OaxesaHagH Ba  CEACKHWOHEP
aKcagnapura myeodMK 3HF AXWK ayparail YcuMIMKNap Ba ounanap
IaMnG k¥naiitRpraagn. Ywdy ycynaa celekuHa WUINapiHH onHO
pUUL YUYH KyYHHIarH k¥4aT3opiiap TAWKAI 3THAGLH:

1. bournanruy Matepuan KyuaT3opu.

2. Ora-ona dopmanapi (yparaitnawr) k¥darscpH,

Buonoruk Kyuarsopaap:

3.Bupunun agnoa gyparalinapa (F,) kyuatsopu;

4. Wixkuuuw arnoa Ayparaiinapn (F;) kyuarsopy;

5. Yuunuu asnca xyparadnapn (F;) kyuarsops.

CenexkuHa Ky4aT30pnapH:

6. Brpuu4s HUAry cenexunt k¥4ar3opy;

7. Hxxuudauw BHNTH cenexkuun KyvaTsops.

8. Hag cunaw kyvaTiopnapu: ¢

— AacThadkM cuuam (Hazopar);

- KHYHK HAB CHHAR;

-- KaTTa H2B CHHALLL
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1-un3Ma
AHANHTHK CEJIeKHHE KAPAERR
{“aTHIITHpPMacIaH TaHunail)

Bownanruy
1-tiun MATEPHAT
Kuatnapu

|

2 -piuin Bupsasam iy amn
CENEKUUR K¥HLT30PH
1 Kenraitrapunras Hukuun itnnru
-Aun H&RB cHHaW CeNeKlUMA K¥HaT30pu
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H THIHMU [ | Kynaiitapum
' ¢l tekmvpum 4 ) airtup ]
1 [ | 1
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2-qu3*:
CHETEITRK CEAEKURRAATH HaBRapapo Ayparaisau
Ba TARJAIM HILLIAPA CXeMACH

1-nan Ora-ona dopmanapi x¥uaT3opH
{YATHIITAPHII KY4aTZ0pH)

2-ftun Bupunan asmon Ayparaitnapu

(F ) x¥uam3opu
3-ttun I/IKRHHNL‘I asnon nypatainapu

F») x{qaT3opn

4-iun Vuunuye asnon Ayparaiinaps

(F3) kyuariopn
5-tiun Bupueyn dnird cenery:  wwine pi

6-Iiun Hkxuuuu funry Kl © o mAD e o
' CEMERIMA KFuar3opu

N*——-—.

7-Hun Tona cudarn sa KaTTa JNACTHaOKH
AHrHpYE XyCYCHATIAPAHH Hae CHHALI YPYFLHK
TEKUITHPALL xynafiThpHIl
8-ftun  DuromodHTO KaTra AacTnabKn
KyyaT3opaa HAB CHHAIH YPYEHK
CHHAL HThHpHLL
HRaerat Hinah J, bk - Lbi 2
HAB CHHAW YHKAPYIUL ™ 8 5 TTHK
THINMH TeKI%pHI KY vl i B piais
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8. ¥pyrudwang

KMIINOK XVKATUIH  3KHH  HEZBNAPHHHHT XOCHIAOPHAMIM  Ba
camapacy OKODH cudarnu, capa ypyr Ounad skunrangargya TYNHK
Hamodn O¥aaau. Hlyuaall ypyraaphw Tallépnain ga oHE XA HABIADHH
HuwiaG 4YHKap¥inra kOpWd KHAHUI OunaH  YpPYFYuank  COXAcH
iwyrynnadag¥. CenexlnA kalu YpYFYHAUKHWHI XaM wasapuii acocH
reHetyka OYnu0 yuparu wpousat Ba ¥IrapyBuaHnuk KOHYHMATAAPH
YPYFUHIHK HUITAPUHWHT 3AMUHWHE TAWKHT KHITAXA.

YpyruuaHKk — KUIIOK XKATUTHHWHT Maxcyc TapMoru Gymus,
YHHHF MaKCAZ¥ HABOpIHCH, OMONOrHK Ba XOCHIIOOpIHK cudarnapn
CakfiaHraH XOAlaru Has YDPYFOMIHHH Kepakiu MHKAOpHa OMMaBMil
k¥nadTapuiuaas noopar.

Vpyrunink ysapo BOFMHK O¥nTaH wkxuta Basudawu Gaxapamy,
¥napnan GupununcH - wunald YWKapHIOTa XKOPHt KHIIMHAETIAH AHTH
HABNApHUHT OKOpH ¢UaTlni HaBZOop YPYTIMIMHA Tanafra MoC Xonla
OMMaBUil KyNaliTnpmu. JIekWH oMMaBH# kynafTHpUID Ba y30K BaKT
STHIITHPHII KapaBuuJa HEB 3auNalkd YHHAT XOCHNIopnHK cadatu
nacaiinue MyMKUH, LIEYHUHT yYYH YPYFYHIMKHHHT HKKHHYH Ba3Hdack
TyMaHMAWTHPUITEH 3IKHH HaBRapH YPy IUTUHUHT HABLOPAHIHAR B3
Xocuagopmix CugarHHr caknawfan #bopar. Maskyp Basudianapra
MYBOQUK paBulIza ypyFUHIVMK RUINMapHia WKk#ta acocWi Gyaran Hae
ATMAIKIL Ba HAR SATHNAN KapaERIaph aManra oinpUNaaK.

Has aaMamam — 6y MALAYM MUHTAKANAp RIA0 YHKapHIIRAATH
3CKW HaBNapHH SHTH, pAROHNAWTHPUACAH, XOCURAOPIAMIH Rd MAaXCYNOT
crnaTi BCKH  HaBnapra HWHcBGaTaH IOKOpH Oynrak Hapnap OHnmau
ANMAIITHPUIL.

Has anmanmin KMILNOK X§KaNHK SKURTAPHAAT XOCHIAOPNHTH BY
cHdaTHEH IOKCRNTHPHWHMHT CaMapany BOCHTacHAHP. By kapaéHHWHT
ACOCHA wWAapTNapd YHH Xajan CypeaTrapAa YTkasHIl B3 HABNApHH
OKHIIOHY ol nalnTHpHIAnp.

Hae aurunaw - Basgopnawté Ba Guonoruk  cudatnapu
saunamrad ypyrnapHu Maskyp Hasra X0¢ Synrad HaBaop sa CHOATIH
YPyFnap 6Hnan amMall THPHLL.

Hunat wuKapHiaa KynafiTHpHIL YuyH CeNeKklMa - YpYFYRIHK
Myaccacanapila eTMIITHPUIaAWTaH OOmMNaHFu4 YPYFIHK - JJIHTA
ypyrnapu achunamu. Maskyp HasHEHT 3Hr AXUWH 3NMHTA YPYFNapH
HaBHHHI XOCHENOPIUK XOCCAJApHHM, KKOPH GYNraH HaB TO3ANWTH Ba
YxInawaHry, Kacannuk Ba 2apapkyHadHlanapra YHAAMAHAUTH, SKHIOTa
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Taligprapivk cndatn Kabn GeRrumapHH TYRHMFRYA MYXAcCAMIIaraH 3Hr
AXUM TAHNAHTAH FCUMIHKTAPHUHT aBIOSNapuiaH Tal8pranaay. JnHTa
YPYFIAPHHHHT KeHWHIW aBroau penpoaykuous Jelunamd. DAATapaH
onuuras OHpPHHUKR HHN ypyFnapn - Oupudun penpoaykuud (Rp), ia
HaB0atuaa OWPHHYM penpoiyKUMAZAH OCJIMHCAH YpYF - HKKHHuM
penponykuua (R;), Ba wy Taptubna yuuuuw (R;), t¥prunun (Ry), ra
X0Kaz0 penpoayxuvsnap ypyraury Aefiunazu. Has surmnawsga numab
ypkapruifa d¢ofijanasunadtran GCUIMHYM, ONTHMHYUH Ba YHJAAH (lacT
PEnpOAYKURS YPYFNapHHH 31HTa BA CHPHHYH PENMPOAYKUHA YpyfnapH
S1nan anMalTRPHNaAH.

¥Ypyr cudarn Xakuga TYIIVE4A. HaB,pr YPYFAHK HOKOpH
cudatra sra OYnrawgarnHa YIWHAHT adRanaukRapWHK HaMOEH 3Ta
onaad, YpyFHUHT 5KHUI BA KARAOPNHK CHaThapy akparunagn.

Ypyrauur kaw cHaTAApHTa YHUED To3aAMm (kduocnanuin
NapaskacH), YHHO 4MKRUI KyBBATH, YHYRUARNHMY, HaMmaurd, 1000 noua
YpYT BasHM XAMZa KaCaTHK Ba 3apapkyHaHjanapra YamiHraHIMK
ZapaxacH kabu Genrunap Kvpagu.

YpyF HaBAOpIHIH Jeliunraviia, YHHHI Has TO3alauiv Ba Oup
XANMUIMCrH TywlyAKnagn, Hae rosanurn wkopn Gynran ypyrnapaa
HaBHHHT Dapua XyCycWsT Ba Oenrunapu TYaux upcufinanagu. Oxopu
cudaran HaRIOp YPYFIUK IOKOpM HAB TO3adWrd OHNIaH OWp Karopaa
IOKOPH Japaxani 3knul cHgaTtrapura XxaM ara 6yaHinn kepak. Macanan,
Xap kanaal sKipH IUTa YPYFIApHHUAHE HaB Tosanury 100 % (Doiika Hae
€KkH WIaknnap ypyrinapHHHUNr apanaimrmach 0,2 $ousgaH owMacnuru
nozuM), 1000 zoHa ypyF BAIHH KIKOPH, KACANIHK B2 33papKyHaHRANApTa
YanHHMAaraH, yHysyaniurn 85 - 95% pan wxam OGynmaran sa
HprocnanMaran OYIMLIN TO31M.

DKUH XOCUADOPIHIH Ba Maxcynor cudarti wkopy GynHMHAza
IOKOpH crdaTiH YPYFIHKHHHT axaMURTH YPHTAAIl Ba €pra HIULUIOB
Gepuur kabu MyXHM arpoTazbupnap axaMHATHAAH KONMUIIMAtaW.

Vpyr cuarnnn O0enrwioBun KypcarkuunapiaH MyMikuH OYnran
dapxnannin Menfprapu arnar craHzaprnapuaa Genrmnanram. ByHpa
YPYFaap Typau KHIiMaTAard cH¢ar TypyxXjiapHra, ALHH YHYBYaHITUK
8¥tiuna cunpnapra, nasropamk crbatnapn 6¥inda kxaveropusnapra
Oynuuran. Macanan, apna ypyraaph skuim cudatrapu 6¥itnaa Kamuga
Kyftngaru k¥pcartknsnapra 3ra CYnHIM Kepak: |1 -cHHG - Tozanuru 99%,
YHyBuaunury 95%; 2-cuud - 98,5% Ba 92%; 3-cund — 97% Ba 90%
MYyBotuK paBmwaa; HasRopauk OYitua aca: [ kaTeropus-Han To3aHrR
— 99,5%, I xareropus — 98%, Il xareropra — 95%. Dxuu cudaTnapy
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Gytiuua Jasnar crangapta (1, 2, 3-ceudnap) tanaGnapura xasod
GepyBud YpyF — KONOHUHOH YPYFINK neifnagy. Siwa Onp Mucon, Fiza
ypyFIapH YHYBYZHRUK K¥pcarkusnapd (kamuna): [-cuud yryBYaRIHTH
-~ 95%, 2-cuHd — 90%, 3-cund ~ 85%; nas tozanuru G¥inua (kaMuza):
sauta ypyfaapn — 100%, P, — 99%, P; — 98%, P; — 96%. YulOy acocuh
Kypcatkuynapial Taukapy Jaesar cranmjapriapupia swa Oup Katop
Genrunap Gyituua ranma6 wmewépmapn GenmrunanraH. Macanan, f£y3a
YPYFJIMIUTa YHYBYUAHAWK Ba HABAOpMEL'M Genrunapugan  TallKapi
haMnurud 8 — 0%, yurutaary Tona Konaura 0,4 — 0,8%, wnkactiakran
YACHT MAUKAOPH 5 — 7% 0aH oWMacIHI N03UM.

Hapaop ypyramk cudarH  nacaiinmumuuAr cAGaGrapu.
Amannér Ttakpubacu k¥pcaTtaIvkv, Y30K BaxT Wmnal yuKapuinma
ETHIWTHPUITAH BA YPYFYHNMK MebEpnapu By3dirasia HABIaPHMHT
cHtarTh  nacaii#l, XxocHnZOpNArK Kamadxn. by xon ypyFIHKHWHT
mMexaHik rdiocnanumM GUNaH TAWIKW MYXUT TALCHPHIA D¥XPATHLL BA
MyTallHOH Yarapumuap HaTHxacHAa coxup OVmagmraw  OROMOrHK
ysrapuwnap Swman Searunavanu. Has sandnawmmuaunr cababrapu
Kyftugarunapaad uGopar:

a) Mexaunuk upnocnannw. By aur xasdnu Ba acochil cadabnapaau
6nps Gynub, Oynna Gowka wae (Haptu) Ba Sowmka akuA (Typnw)
YPYFRapu 3KMID, TepUM, TPAHCNOPTUPORKA 23 caknaw MaiTHAA
apanaiynb keragu.

6) Buomornk udnocnawnw. By Xon BasnapHu mydaccan Myxodaza
KUIUIN MEBEPNAPH caxIaHMaraHIa KuNraH Hae OomKa HaB BA WaKInap
Gural HaHCTaHHL! HAaTHXAacHIa BYKyAra Kenaaw. By Hapcd HeTaad
HaHPTAKYBYM  3KMHNAp  y4yR OKyZa Xaednn, nekun  ¥3-Y3uHM
HAUCHAUTURYBMY FKUMALS AN WMabRYM MUKAOPHEE 4eTmay Hawrnauub
Huonornk HnocnasMiiy MyMKMH. ‘eThHan uaHriaHMul HATHXKACHAA
KERWHTH WM 9KMHXapuga x¥kannk pa Guonoruk Genrmnap GyHuya
hapk Kiiys9n KyN MuKIopiard ayparai Yecimnuknap naitzo Oynau.

B) AXpalull B3 MyTauuAlTapHMHr mafino 6ymuum. Hyparai-
nawnan kemb YHKKan Haenap kynadrupuaraHpa axpannol €4 Xap
KaHJal HAB NOMyRAUUANApUAa MYTAUWA HaTIXacHa sHrH lDaknmap
MaAA0 GYNUIUH MyMKHH, BYHHHT XaMMacH HaB nomyAuMacHia yXuwaw
GyaMarad Ba Oerona WMaknfard YCHMIKKNAD MMKROpH KyNafMIIATa
onnb Kegadu.

r) VYpyFiukka 3KWiTaH gananapla KacanNMK pa  3apapKy-
HAHIANapra MaIHHTaH YCHMITHKNAD MUKAOPHHHHT acTa~Cexut kynaiinb
Soprinu.
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VpYFHYHT XOCHIOOPITHTHra YHH Ycorupum 1DApoHTNapy, SLHH
arpodon Kywi Taseup kunann. FOxopn arpodon tywyHdach cudatan,
HABAOP YPYTIHKHUHT 10KOPH XOCHITHHH TALMRHIOBRYHE VCAMIHKNAPHHHI
¥cHW BA PUBCKNAHNIMH YUYH ACPOTEXHMK TanbHpmap MakKMYacH
dpraMuna  ONTHMANT  WAPOMTNAPHURE  APATHNHIOMAAH  MOopaT.
Ypyrunnug 3xkdH Maliponsapy yuyH anoxdia arpoTexHMka HuyiaG
YHKHNMIIHA AO3HM, HETAKH Xap AOWM XAM, MABIYM OHp JKHH MaxcymoTH
YYYH 3KHIrAH FANANapAars arpoTeXHMKa YpYFIHKKA SKHAFaE naia yayH
TYEPH kenapepMaiign. ArpooH KaHHanMK KOKopu OFnca, IIYHYanuK
cubar xam Axwn Gynagy. HIyHunr yuyH YypyFAnKKa SKHIraH
Jananapaart YCUMIHKNAPHK IOKOPH 3KM Ba dusukasull cudatnapuu
TasMHENaG Gepyayun 1OKOpH arpodonia eTHRITHPHIL BO3HM.

Ypyrnuk cudatHHy nacalitupyBus caGabnapHu wuiial YRKapuin
HIapeHTHAA TYINFHYA APK KHUIHLU JeApaH M, ..iHH 3Mac. YHMHT CeXHH
éKkH TE3 CyYpbaTnapia KeyuulH JeXKOHYHIHK MEJ3HMATATA Ea
YPYFUHIIMK HIINAPHHIHT cHdarura Gornukaup.

Knunox x¥hwanrruaa xap Oup 5KAH rypyxnapn O¥iinya xycycuii
YPYFURNUK TH3HMM Mwnal uuxunrad OYnnb, TakoMUNIAMITHPWIH
Amnapu onuG Gopuaaan. Macanak, AOHNH, A0H — AYKKAKNH, MONH3,
finrvpunysud, ALHA Tona GepysYn Ba Gourka sxnanap G¥iinya anoxuna,
yzara xoc OYnraH xycycuii ypyFaMAHMK THU3HMH acocmia YPYFIHK
CTHINTUPHIGAH B3 TEMHILTH XYKANUKNAp KOHAMIHOH YpYFauk Guiad
TABMLHNAHAH.

MamaakaTHMM3 HKTHCOOMETHAA amoXHAa axaMusaTra sra Oyaran
r¥3a ypyruunurn  basmdanapHHM  amManra oWIRpAIIAA  YPYFYHIAK
WIBNApH KyRAary TH3UMAZ ol Gopunanm:

e aHru Hapnap JaeqaT HAB CHHALL TH3AMHHHHI TPYHTKOHTPORL
(YCHMIHKNApPHAHT OHPXHANKIHIHANA TeknpHin) Ba 1 — fiun, 2 — ftun sa
3 - HHN CHHOBNAPMAA TEKUIMPUAALH XAMAA UIY BAKTHMHI ¥3UNAa HABHW
MELEPUra eTKasulll Ba YPYFAHIHAKM KYnafTHpHII MakcagHpa Maxcyc
UXTHcOCRaurad facTRaOKi aauta X{KamHKAIPHAa YPYFPaRIHK HUUTapH
ONNG HopHTATK,

¢ MaMAAKATHMHIHHHT TYPOOH TYNPOK — HKIHM IDapodtilapuia
*ofinawray Masnar Hae cumsam waxofuanapuaa AWM Hasnap Xap
TOMOHIAMa Ypraumnnd ymMyMKadyll KMITHHTaH CTadOapT Raenap Ounad
arpodaKya  TAKKOCTAHAAH. AdrananHxniapiHi HaMOEH KHITAH SHTH
HABIAp TErRLINN MHHTAKANAPT TYMAHNALTHPHARTH, SbRH Y36eKHCTOH
XYRYAHZA 5KUMIrd TABCHS 3THRauraH «KHILIOR X{kamirk 3KHHNapH
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peccTpyyra KMPWTHITaY, Otiriiadrad MHHTaKanapra Kenr >XOpHHA
3TUNAAN. '

TyMaHRAIITHPUAraH FY33d HABN2PHHMHT YPYFAHTH 5¢a, ¥3
wapBaTHia, KyHHIATH TH3UMAA eTHIITHPHIAMH!

s snuTa  Ba  OupuH4n  penpoaykuua  (Ry)  ypYFAMIH  HaB
TYMBHAAWTHPUITAH BHIOST, TyMawltapia Maexyn 6¥mraH ¢epmep
X{Kanukaapy Tapkubulary mMaxcyc MIHTA YpYFUHIHK XYKaluKnapuaa
ETHLITHPRIAAN;

o ukkuHgH (R;) Ba ywuaun (R;) penpolykuHsiap YpYFRHrM
YPYFUMAMK  XYKANHKNAPHAA eTHWITHpMIAaW. Y3bekucToH naxta-
YHIMIWAA KaOyn KHIHATAH HaB SHrunawHuAr Gewr BanaHk cxeMacura
acocad TYpruAun (R,) penpoaywxums ypyrnapn wuna® 4HKapumiga
IKHIMAKIH.

Fy3a ypyrquInrs TH3UMUIAa OMpnaMad YpYyFHUANK, SBHH 37HTA
YPYFIMTUHY CTHIBTHPWLI WIIAAPUHUHT aXaMusTy ®yna karra. bywna
J3ura xoc ycny6, eTHINTUPHIL Ba HABNAPHA AHIHIAL CXCMANZPU HuLad
HHKHNTaH.

Va6ekucron xank XVKAMTUIH  kaxoH 6030p HKTHCOgUETHrA
HATErpaluAnamiH  Mypakkad kapadHuaa YpyrYMIHK THI3MMHHHE
TAKOMUNNRINTAPATIMIIAIG  KapaTUnran Yibekucton PecnyGnukacu
Basupnap Maxkamacuiuer 1998 Hun 25 HoaGpuaa uuKapraH Kapopd
Kabyn kunuugu. Kapopaa — ceiekumd, YpyruaanKk, Hasrapuv turiraw,
Tona c¢HaTH lokopw OYNraH SHIH TEIMMIIAD Fy3a HABNAPUHH JKOPUH
STRII B3 YNapH¥ MAMIAKATHWAT TYPIH TYNPOR-HKIRM WapORTRapHna
OKHACHA KOHAAIITHPUIN COXacHipary Klnaphr xap TOMOHNIama
TAKOMHARAWTHPHIY BA XKAaJAMTALITHPHIL YCTYBOD Haenat EeazudacH
XHcobnancny AeG k¥pcartunrad. Yoy kapop Gapua KHILIOK XYiKanuk
SKHHNAp YPYFUHINTHHE SAHCU IIOFOHAara KYTapuO axXoH MHKECHAArH
Menép — TanaGnapra MOC pARWMIA aManrTa CLMPHIHIIN YYYH Ky3ad
3aMHHRAD.

Hlynnait kunmno:

* CelleKUMAHHHT MEHETHK acoCTapHHil ¥praHHLl YCHMAHK, XaliBOH
B3 MHUKpOOpraMHsMiap CeAeKUWACHHHHT aMamdil ycynjmapura, SbHH
TaH/Iam 23 HATHIITHPHLLTAPHHHT TYPIH AHBAHABHE MeTOASAPHHUHE
aXaMUATHHH TYLIYHHIIrA HAMHKY acoc Apatud Gepann;

* TEHCTHKA CeReKUMARA SHIW HOPManaphH SpaTill CYPhaTRApPHEN
AANANNAWTHPYBIH TYOIan sury G¥nran metonnapuu wuad YuKagn,

* YCUMIHK Ba XaHBONHNApIAa FeTEPO3HC XOOMCACHAaH aMANHETRa
olinanasuiu yayH TUHHAIAPAPO Jyparafinapii ApaT L,
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® yeTNaH YaHrAaHyBYn (Makkaxyxopu, xPxopH) Ba ¥a-§3uun
jaurnaryryn  (Oyrnofi)  SKHHNAapMHHNT  JMHHANApapo  Ayparaii
/PYFIApUHY ORI YuYH #¥n oynG Oeprad umTOMIA3MATHK PKAKINK
TYLITCHITHIW XOAHCAcHRaH o aananuu;

® CENEKHA TEHETHK METOR RA KOHYHHATIApD XaMNa OJHHTaH
aTHKANApPHRHT AMaNHETAA TYHK TATOMK KHIHHAAUran MailzoHRANY,;

* OoXupru  naiiTaapia pPUBONKITAHAETIAH Te€H Ba  XyXalipa
IMKEHEPHSACH, GHOTEXHONOTHA AKUH Opada CeMeKUWAHHHT [EHEeTHK
wocapuud AHed  kamdmuErirap Gurman OoMtutHin Gopacupma &¥nud,
MAPHUHE acOCHit MOXHATH CeneKuus YuyH OOolmnaugyy MaTepuantu
[paTHUL MYAJATAAPHHK KHCKapTHPHIL XaMIA reH Ba XpoMOCOMAallapAari
mrapuulnapun fyranTupuinaad nbopar 0y nams;

s XaHBOHNAPHHHI Xap XWNA TYpHapH opacHna reHnapHu Kywnpuw
TPAHCTeHO3 )} HULapHaa Gupuuyd wxobwll HaTikaTap MaBky;

* YCHMIIKAAapaard KHMMaTIH X¥xanuk OKCHIINAPHH
ienrAnaiinMTal reHAapHA Typhnap Ba TYpKyMlapape KyuHpuuiap
Manta OWUPMAMOKAA. In vitro nnazMunanapy TRpKUOUMArKH resnapH
{ynanTipunrad y3raprapHil coxacidfiard TaikMKoTnap OunaH KarTa
mun GornaaMorRa. By MeTon acocnaarn okernH RuACHERHA HiinapH
kapaSHHAA Y3rapTHPUIMILM MYMKRH OYnra# mabaym rewnap Gunad
eIriaaHTad  GepMeHTNapau  Kepak O¥naraH AYHANHUIAA PpHBOMX-
[AHTARHIL MYMKHH;

* KHMMaTHU MOZJaNap, MacanaH, JKeHLIUeHbL ANKANOHIAPHHH
unad YUKApHIT YYYH IOKOpH YouMimukmap XyxadpaeHii MaccacHnu
YnadTHpR  ycynnapH Kenr Tapxkanmorkna. HOxopu  ¥cumnuknap
ykafipa cenekyumacu MetoAnapn wWwnab yAKAaMoKAa. bBynaa,
CHMAHKNAP COMATHK Xykaffpamnapiad perseepauus  €phaMuia

Kynafiraqna IOKOpH Japaxagard HpcHil y3rapypuannHk losara Kemamu,
Yy MeToAnap AKHH opaja cenexuusuy ColiuTHinm uUryGxacHsamp.
Dynpa noum énpa TyTMW Kepakky, CenekUHd, YCHMIUKIIYHOCTHK,
HOPBAYHIHKIArE MyBaQQaKHATIApHUHT acockii Manbam 3BOMOUHd
Xapagny vexXaHHIMIapHHH OGRAmmaadnp. PaKar WyHIArHHE 01aM30%
TOMOHHAAH SRpaTHIraH HHTH HAB Ba 30TIap KYm cOHAMH TaGHui
Aywmannapura 6apaout Gepa onagunap.
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Y3EEKHCTOH/IA TEHETHKA BA CEJIEKLINSI ®AHJIAPY
COXACRAATH HAMUI TAXKHKOTJIAP

VabekucTonna reveTika GaHHHWHT WAKINAHMIIA BA PHBON- '
naHBWIKOa  OyHéra Mawxyp ondd  akaaemuk  H.H.BaspnoBHRRAC .
JCHMINKIAP TEHETHKACH, CEEXUMSCH BAa YDYFYHNUIR  Xakugary |
HazapHil B2 METOAWK WIMHE TAAKHKOT WUIASPUHHHT HATHIKACK KaTTa
axaMuaTra 3ra 6¥nzH. AHHHKCA, YHEHC magaHuit VeuMNHKNapHHAT |
KeM$ Y9HKMII MapKazmapu XakMOJaru TabnuMotrH Xamzaa H.H.Basunog '
Ba YHUHC XaMkacOnapd TOMOHRJaH coOWK ATTHGOKAA ByHERA FHr Gof |
Yermauknap retodoRovAan Héopar Magannil YCHMIKKRAP Ba YIAPHHHT '
ERBOUWM  AXAOMANAPHHMHT  AYHE  KOMAEKUHACHHWHT apanmumu"f
¥36exucTONI2 Magaduil YCHMAMKNED TEHETHKACH Ba CENEKUHACHIA
$yHRAMeHTAN Ba aManuil TAAKUKOTIAPHH PMBOXKNAHTHPHII YJYyYH acoc |
Oynau.

Y30ekUCTORIa TreMerHka GadHMHHBT akcapuar Himamamnaps -
OFfiuua unMuil  TAAKKMKOT MUMTADUHUHT XaMaa [OKOpH ManaKan
MyTaxaccucnap raliéphalnHuHr caMapanu o¥muinupa  Yabexncronpma
k¥ #unnap nmnarad Mawxyp onamaap — axageMuknap b.JI. Acraypos,
B.A.CTpyHHUKOR XamMAa PpOCCHANHK ONHMIAp - aKafileMHUKNap
H.ILAy6unun, B.A.ILUyMpeit, npogeccopmap — M.EJloGamer Ba
J.B.Tep-ApaHecaHNapHHAT XW3MaTH KaTTa OYnIH.

VaGekncTonaa MalaHul  YCHMIWERAP AYHE  KONIEKUMSCHHM
ApaTHID Ba GORATHIN COXACHRAPK HIUNAp — Y3GEKHCTOR JCHMAUK-
mynocnuk, Yibekucron @A wuar Teweruxka Ba  Jeumauknap
IKCIEPHMEHTAN  OHONOHACH, VaBexucTon F¥3a ceneknwacH Ba
YPYFMIIATH  MNCTHTYTnapuza omml  Oopunmoxaa.  Yabexucronaa
ManaHHif YCAMIHKIAp FeHOGOHAY KONNEKUMACHHU SpaTHluga aTOKRK
onamnap H.W.Basgunos, JI.B.Tep-Apauecan, I'.C.3afiues, ©.M.Mayep,
H.H.Koncrantusob Ba A A AGIYIRaeBIApHUHT XUaMATH XaTra 6ynau.

Xo3upru BakTha Fisa reHoQoHAMAN QYHIAMEHTAN TAAKHK KHANII
Ba YHMHI TAKOMHIJIAWTAH CHCTEMATHKACHHA ApaTHLl COXAacHIard
aaMutt wwenap akagemMux ALAAGHYNNaeR Ba VHHHI WOTrHPANApH
(C.M.Puzaesa, M.A. Axmenos, P.J Hapues, P.11LMoamMonoe, X.C.Cail-
JaNnHeB) TOMOHHAAH aManra OIUMpHIMOKAZ. YHHHAr paxdapiuruna
KaTop Mamnaxarnapra YIoWTHPHArad 3KCNequLUANap KaTIkachaa Fysa
rerotorM xomnekuadch Colntungy, cudatn xyrapunnu. By xonnex-
umafa Huru® Yprawunrayp FP32 EspodM TypnapH 50 ra skrHpaomd
KonzaH. Bynaalt konnekuva zynéna GMpHHuM YpHHAM srannaiign. Fy3a
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YormmurrHuAT EBBOHH Ba MagaHRi TYpIapHHUHr Kenu$ YHKAIM,
SEONIOIMACH B3 CHCTEMATHKACH CcoOXacHBard ynaaMedTan HiaMuil
TANKHKOT HIIAPH HaTHkacHaa Gossypium L. TYpKyMura KHpyBUM ryza
TYpIapuHAHT MopdoCHONOrHK, UHMTOTeHETHK Ba TeHeTHK Janunnapra
aCOCIaHral AHMM CACTEMATHKACH ACOCHAPH ApaTHIIAN,

Va6exucron F ¥38 CENEKUMACH Ba YPYFUWINCH HHCTUTYTHRArd
r{3a xonnekuuacH renodorguaz 12000 aaH opTHK HaMyHa Ba Hamnap,
VaBekncron ®A TeneTHKa Ba JCHMIMKIAD SKCAEPHMEHTAN GHOTOTHACH
MHCTHTYTHZa Fy3aHuHT 6500 nae Ba HamyBamapu Oop. YCHMIHK-
WIYHOC/IHK HHCTHTYTHAA ApaTuNral Maganii YCUMAMKIapHWHr OyHE
KonnekunacH tapkubuna 80 TypaaH OpTHK 3kHumapHHHT 30000 nan
KyNpoK Hae Ba HaMmysanapd, ryzauunr 5400 naw opruK HamyHanapu
Maexkyn. Kabix stunran Mananuli YCHMITHKNAPHAHT OyHE KOLTEKIHMACH
renohonmm  V30EKUCTOHNA VCHMAMKNAD FEHETHKACH, CEMEKIAICH
coxacugarn onub Oopunaérran dynzamenvan, amanuii Ba MeTOIHK
TAAKHKOTIAPHA PHBOKIIAHTAPHIN yuyH Gomnanruy MarepHan cudatuia
KaTTa axaMuaTra sra,

Vibexncronaa £¥3a reHeTHKacH Ba CeNeKUMACMHRHT Gapno
STUIKLIA BAa PHROXKIRHHAIINA BATAHWMA3 aTokni onumnapu [.C.3aiines,
C.C.Kanam, A.A AstoHoMop, JLB.PyMmmesis, JLT.ApynoHopa,
B.U.Kokyes, K.A.Bricouxwif, B.I1.Crpayman, C.C.Conukos,
Al Nanabaes, UILH.HOparnmor, A.A.AGaynnaes, J[[.A.Mycaes,
C.M.Mupaxmencos, H.H.Hasupos, A.D.2rambepanep, O K ¥annnos-
nmapAUHT HoMNapy Guiad Gornmk. Yhap rifzaga Typ wuHaa, reorpadmk
BA TEHETHK Y30K TypJap Ba KeHXa Typlapdd Jyparafna,
IKCTIEPHMEHTAN MYTAreHE3 METOANAPHHN KYNNAaluHMHAT Ha3apHii Ba
METOAMK MYaMMONAPUHH  TAAKWK KHIMG Fi3a  CEnexuHACHHHHT
caMapafopiurMH  OWHPHO, KaTop ¥pra Ba Ba HHIHYKA Tonanu
HABNAPHW spatAunap. by HaenapHH aMannérthsa Kynnam Harnxacuja
cobuK nTTUhoKIa 3KUNAETTan HaBaapHUHC YpHHTa FOKOPH camapani
HaBap kM0 anMaWITHpHULIAP YTKa3HNAH, MycTakHAIHK AaBpHIA HAB
aMalTRPULI AapadHy cAMapanH aManra olRpuaMoxaa. 1922 finngan
fownab To Xozupra kaaap pecnyGnukana € Mapra HaB AMMAIFTHPHI
VTKaznmau,

Xap BakTHHAT ¥3ura Xoc GHoreoleHo3 XycycwAT/IapH HaMoéH
O¥numnurn  opazura cenekuHs kKapagHH Y3MYKCH3 Ba  JOUMHIR
xapakTepra 3rda. HpCHATHHHI reMeTHK KOHYHMATIApHIa ACOCNaHnO
CEMEKUHOHep AKMH KeNakakiard IWaponTiapra agantus  Oynran
HaBaAapHuMr reEMaHbanapura 3ra OYAraH CENCKUHOH MAaTepRAINapHU
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XOZHPAIH 3aXHPala gpaTHIUW JI03UM. By CTpaTer#k MyxXHM axaMHATTa
sra  Oynran  A¥Hapmwaz maekyd OG¥oran Go  renodoHanan
dofinanamras xonaa paMui-amanuii raakukotnap Fyza cenexumnsicu Ba
YPYFUHIUTH WHCTHTyTHna A K. Amantyppuee paxOapauruga Kemr
MuKEcRa onudG Oopunmowaa Ba OyryHru xyuna ymby HHCTUTYTAA
ApaTHIITAH Haglap Pecnyﬁﬂ':-\amm [axTa Mali JOHHHHHC KaTTa KHCMUHKE
sramnal Typubana.

VCHMITHKNAP TeHeTHKacH COXACHAArW AyHé apaGuérm panwn-
napura GWHOAH MAMuil acocnaHraH TeHeTHK TAOKHKOTNAPHUHT Cama-
padoOPIMrY TEHETHK Taxun YyUyH COHHAAUraH GHoloruk OOBeKTHMHT
HpCHEH  TO3AMATUrd Gornuk. Mabn ‘MKH, F¥3a YCHMIHCH TYIHK ¥3-
Y31/1aH YAHTITAHYBYY yeumank G¥nMachad, MasIyM Japakaga 4yeTAad
Y3HTAHHIOTA XaM Moitun. LyRWAr yuyH 6y JCHMIHKHRHE Hapjapu Ba
HaMyHANAPH MABAY v ganaxafa retepoINTOTANM Ba reTeporeH Gynaiu.
Hly rtygaitnis xam akanemux H.M.BaBWIOBHHHC ¢ukpuwra kypa, ryaa
reHeTikacH O¥HHYA unmuii TAIKHKOTIAP KAIKIL Y4YH NacTaspajl YRHHT
roMo3MroTanu Oeaturapura sra GYAraH TeHETHK KONACKUWACHHH
ApaTHI 3apyp. BY coxamaru uamMuil TagKMKOT WuuIap VaGekicTon
Munnuii ynusepcuternaa xeiimnrn 50 iinn gasomuga J.A.Mycaes pa
YHHHI WOTUpINapu pa xoaumiapu (M. .A6zanoe, A.C.AnmMaToe,
C.A3axnpos, . TypaGekos, C.T.Mycaesa, [".H.darxynnaesa, X.Xon-
MAaTOB Ba Gouikanap) romonnsan onud Gopunau sa OopuAMoKaa.

Y30ekHCTORAA x¥n HAMNAMK aMaira OWHpMAraH dQyHzamenTan
FCHETUK TAAKHKOT/I&p HaTWXXAcHOa FYIaHHAr TONa XOCHUNAOPIMIHHKHI
UpcHANAHHILYMHNE  Oenrunosuy rednap kawd STHAAH Ba YNApPHHHI
GYHRUMACH  aHUKIaHmU, OnuHrad JaluAnapra acocnaHud Tona
XOCHAAOPIHrY (TONg UHKHIIH) HWHI FEHETUK HETepMHHAUHACH XaKHIa
AHCH Hazapud ApaTHoou., By nazapuara GHHOAH Tola XOCHAAOPIHCHHH
PUBOANAHTHPHILAA annen G¥nmMaraH Kym rednap WIITHPOK 3ITHO,
YRAPHHHT  DAOITHATH A OWp BakKTHHHTr ¥3Inga TONHMEpPHA, KOMMIe-
MEHTapHA, AOMHHAHT Ba peleccHB IHCTA3, MAEHOTpONHA THIMHAACH
FEHNAPHAHT ¥33p0 TabCHpH ToNMa XOCHIIOPAHTHHEHED UPCHITAaHHLIH BA
PUBOXKNAHWWIHHH TapymuK 3T1ann. By nalzapusra acocnann® 40 linngan
OPTHK BakKT WYHAA y3oreH (FOMOZMIOTANlM) JHHHSNAp Ayparainapq
ABIOANAPHHA TEHETHK TaxaWa KWABW Hatwkacuaa 6y Myxum Oearu
OyfiH4a Xap XHIl rOMQ3UroTanH FEHOTHUIra Ba ANLTEPHATHB (GEHOTHNIrA
sra Oynran IyHEAa Tewrm HYK M30reH JUHHANAD KORAEKUHACH
ApaTHNAM. By MyTawr pa u3oreH reHKONREKUWA JTHHUANAPH Ayparait
aBIojNapHAa  K¥O  fiuanwk  tawnauwr Ba  Gaxomall  coXackaart
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TAIKUKOTRAP HATHHACHAA CeNEKUHS YIYH KaTTa aXaMHATra sra G¥mram
Tona yakuwH 40-42%, wurnti tupuk (1000 Ta yuruT orupnrry 150 1.),
kycaru dupex (6up AoHa k¥caknary naxra xoM awécu 8-9 rp.) O¥nran
MHHHANAD APATHIAH.

[Tpogeccop A.T.Fodiypos £¥3a YeUMAUMHHKHE MagaH#id Typnapu
G.hirsutum L. Ba G.barbadense L. narnapu NyparalitapuHi reHeTHK
TEXJMIL KUMll coXacnaa xamaa wordpin C.daiizyrpaen Guaad rFiza
FEHETHK  KONIEKLMACHMHHNT  TYPRMH  BapMaHT/Iapia  reHeTHx
HUUIOANAHTAH HM30TeH JHHUKNapHia VCuMIuKmap IROIOHACHHEHT
rEHETHK acOCNapuHy TAAKMK KHWIHII cOXacuaa HOZ0 HAMHR TaakWKoT
HIUSTAPHHA aManra oWHp/IH.

Venmnuxnap GMOTOrUACH, TEHETHKACH, CEREKUMACH, YPYFIHITHTI
coxacumary UAMHE TaAKUKOTHAPHH HaZanfamrepyil XaMpaa sHTH
HABNAp APATHLI MYANATHHH KHCKAPTHPHWACK ¥Ta Aomsapd Macana
€OXacHAary TAAKHKOTIap Y30exkHCToH T'¥3a cenekunacn Ba YpyFruunuru
WIMUH TagKHKOT MHCTHTYTRIa npodeccop HO.HkpoMor ma yHHHT
workpanapu (C.bepanes, C.Yemonos, A.CaugkapiMOB) TOMOHWIAH
camapamy aManra owmmphnau. HrcrutytHuHr OyTyn itMn gasomnga
Taxkpua k¥iinw  HMKOHMSTMrA 3ra  6¥nran HoED  «OUTOTPOH»
CENEeKUMOH-HCCHKXOHA KOMIUIEKCHAa onHG Oopunran kyo HWIAKK
Taxpubanap HaTHXKacHAa OWMp Awnga vY3aHWHET Y9 ABNOR TeHeTHK
MarepHaniapH OTHUHWG, YHRHI CeNeKUMA IKUXAaTHAZH, XYwaImkaa
AXAMUATIH BA KacaHKIapra YdjamMannnk Denrunapu O¥iinqa taxnun
Kl Ba JaxonmatHiAar sxcipecc {Te3kop) Metoanapd apavunid. By
COXafiard TaAKWKOTAAP HATHAKACKHIA ACOCNAHTAH CENEKIMA KapatHHHH
KafAMNaWTAPHIIra KapaTWATaH MeTOAMK KYJulaHManap SApaTHRAW Ba
aManueérra TaBCHA STUNOH.

F¥3a YcUMNUrd reHeTHKacHHIHT A0N3ap0 MyaMMOIapH KaTopHra
FY3aHHHE MHTPOIPECCHB MHHAAMAPHHKE APaTHIL Ba YaapAaH Fy3aHWHr
SHIH TEHOTHNHIA reorpadux y3oKk ApuM  ERBOAW Ba ERBOMM
TYPJA2PHHMHF 37aNTHB OeNrulapuHuHT reHNapuHM  Myiaccamniaul-
THPrdl' RABNAP APATHIMHHHEC METOLUK aCOCHAPHHA MUUIAG WHKMIL Xam
kipagn. By Gopaparn wiMnil TaakMkor wumiap T¥3a cenexkuuscu pa
ypysrunnuru wacTHTYTHAZ A.D.JramBepanes paxGapmuruna, VMY
FeneTHka Ba UWTO3MOpHONOrns kadezpach ma I'emerwxa sa V3B
HHCTUTYTHHHHT XAMKOPAHCHZA TalkHI ITHIrad «leHeTHk ¥KyB -
uaMuit mMapkas»aa JI.A.Mycaes paxGapnurnga  A.T. Caunxapumos,
X.A AXMeRos Ba VNapHHHT  XaMkacOmapu  TOMOHMAaH  ojub
Gopnnmoxaa.
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Fy3a reHeTdKacH Ba CENEKUMACHAA 3HC Jomsapd Macananap
KaTopuTa BaTaHUMH3Ja 2KimalTrad G hirsutum L. Typura MaHcy© ¥pra
Tonanmy Hassap GoHAHHH SHTH, ToMA CHaTH alipHM Genrunapu OYiiHya
WHCHYKZ TOMANM HABNAD OapakKacHra KYTapHITaH CepXocHT, Kacannuk
pa 3apapKyHaHRalapra uugaMAH WcTMKGORAR  HARmap  ApaTin
MyaMMOCHHM e4HIl Macanacu xam xupagu. by coxanaru ¢yHnamentan
wIMuit Taakuxkor Wmmap [eHeTHka Ba V3B wuncturytd, Fyaa
cenekuWAcH Ba ypyruunurk, [laxTauunuk HHCTHTYTnapHAa Xampa
ViGexncton MuniiHit yHusepcureruna onu® SopunMokaa. By coxana
AMANIrA OWHPHAAETIAN TATKHKOTIAPHHHI ZacTnalky HATHKANApH rysa
reseTukacHHHAr 8y ¥Ta Mypakka® MyaMMOCHHH Xan 3THIUAA XaM -
FY3aHHBC MHTPOrPSCCHB JIMANANAD KONNEKUMACHAAR dolizananui xan
KITVBYH 2XaAMUATTA 3rd SKAHIHTHHY KypcaTam.

X¥xanukka axamuatam O¥aran r¥aa Muknoprit GenrmnapHHHr
reHEeTHKACHHI BApAAIIMOH-CTATHCTHK METONApHH Kyanam #¥nu Gunan
H.I".Cumonrynan sa Sowxanap ypraHraH,

FysannHr UMTOTEHETUKACK BA UHTOIMOpHONOCHACH coOXachja
(yHnramenTan TaAKWKoTRap TaHuxaw onumnap JLI.ApyTionoea,
3 M.Mawenko, B.A. Pymn, H.ABnacosa Ba M.D.CanaMbaunap
ToMoHKAaH onnG Gopuiay pa omHb GopunMokIa.

Fysa eummurHHHAT SUOKUMERHI MEHETHKACH COXACH A aKAREMHK
AlUSparumos, npodeccoprap  AAAxyuos, [LIOuycxauos,
P.K.Ulozgvonosnap 3bTHGOpra casoBop HIMHI TanKUKOT HULTADHHW
amanra omHpawnap.

F¥3a YcHMIArH BHIT KaCATINHHUAr (H3HONOTHACH Ba TEHETH-
KaCH COXacujard TaAKMKOT plNapuHu akaieMmux C .M. .Mupaxmenos,
npodeccop  M.X Arazxomxaen, @.B.Boitrenok camapanu onut.
Gopaunap. Amuukca, C.M.Mupaxmenopuunr 6y coxanard uuuiapu
HaTmkacufa spatraH Towkedr-1, Tomkent-3, Towmkent-6 HaBmapu
- ¥abexncrougarnua amMac, Gankit Ypra Ocud r¥sa skysun pecrydnu-
~ Kanapuha xam karra MyeadpakiaT KO3OHIH.

F{3auuur SHTH HaBnapuHu SPaTHINHUHE CaMapacuHy OLIKpHIL
Makcaauaa erakww  onumuap — HLW.W6parmmos, H.H.Hasupos,
O. K. Kaminoe, A.J.Jrambepanee, Fynmomos M.K. Ba Oowkanap
IKCTIEPHMENTRT MYTAaTCHESHH CaMapatd KYmtab, rY3aHHHr SHrH
UCTHKOONNM HaBnapHHM ApaTannap.

MpeawpenTuMHIHHAr Tawa60yck OuMaR JOH  MaxcyoTnapH
OyiiMga xaM MyCTakun HKTHCOAMHt cuécar omud OopHumr ydyH
MaMmnaKaTuMuiga OyraoH, wonW, Makkaxixopr Ba OSomka JOHIH
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3KHHIAP 3KWW MRITOHHHH KENTafiTUPHIL BA YNAPHHHE AHTH IOKOpH
cndaTni Maxcynor OepyBuUR HABRTAPUHH APATHIN Ba aMATHETIA TATOMK
3THI O¥fiMua xatop Tagbuprap amanra ownpuann. Macanaw, Oyraoii
FCUMIHTHHUHE AHTH HaBIAPHAH APATHIU COXACHA FEHETHK-CENEKINOH
Ba ypyruuaux O¥itnda wamuril rucTRTYTRAD, 1300PATOPURAAD TAKUN
>Tunau. ByraoftHuur sHru HaBnapuud spatHwaa K. Xygoitkynos,
C.Goboce, A.OMonon, AW Koeaner Ba SOMIKANAPHHHT XHAMATH KATTA
6¥nau.

Hlonu GuonornscH, TreHETUKaCH Ba cenekuusch  Ojituua
[LA Flyauua, C.Puxcuesa, T.boGouuézaa, YAGunnaeB T.2.Ucxowos-
Iap  caMapalld  XM3Mar  Kuauhap. Malcxa)l(yxopn OuonoruscH,
TeHeTHKAcH Ba CelleKUuAcH coxacwia M. MaccwHo paxdapnuruaaru
ONMUMAAP caMapanu Xu3MaT KunMokpanap. KeHuurs  funnapga
M. Abzanos mworHpanap OHNaH cofd YeuMaurd GHOROTHSCH Ba
reHeTHkacy O¥itiua dyxzaMentan TagukoTiapay Saxapul keaMoxia,
COSHUHI TEHETHK KOMNCKUMACH Aparina OSomnanau, oxcum, E&F,
BHTaMuunapra ol o0ynrax «'eHeTHK» HABH JPATHILLH.

YSGBKHCTDHHIIK OAMNApPHHHE, aﬂHHI{Cﬂ, MEBa Ba TIK
YeuMuknapd OWONOrHACH, TEHETHKA Ba CENEKLUUACH coxacuja
aragemuk M.Mupsace, fipodeccopnap [LK.Congator, M.C.Kypapens,
A A Pridakos, C.C.Kanveikoe Ba OOWKANAPHHHT XU3MATH KaTTa.
V30ekucToHAa  JIHMOH-LUMTPYC YCUMAMMMHHHLT SHCH  HABM2apHHU
apateiga 3. MaxpyTAHHOBHHHI  XM3MATAAPH TacaHHora Ca3oBOp.
Cab3aeoT, NONUZ 3KHHNIAPH Ba Kaprowka OHONOTHACH, FEHETHKAacH Ba
cenekiugcH cOXacuaa aToRaKn onumnap I AlGRyxapusmos, A C Ulykuea,
M.U Kynakoea, A.C.XakwmoBnap camapalt XH3MaT KHIDMIAp. By
JCHMIMKIAPDHHAT SHIH HABNAPK APATHIIAH.

Va6exucTonaa XOHaKUMAIWTHPHATAH XaliBOHIAPHHUHT reHeTUKacH
B2 CENISKUHACH COXACHAA XaM bTHOOpra CazoROp KLULTAP KHIHHMOKAA.
AWHMKCA, WNaK KypTH FeHETHKacu Ba  cenexuMsch  O¥fivga
QyHIAMENTAn WIMWH TAAKMKOT HLMapH oinud Gopuajmn, TYT HNak
KYpTUj,.! KMHCHH GOLIKAPHIL METOANApH ApPaTHALH, HaTHkana HNak
KYPTHRUHT HOKOPH cudaTiu ToNa GepyRUM CepXoCH 30TAapH RpaTHIHG
aManuétra camapand Kyanawunnu. Hywé onumpapd Tae onraH Oy
TCHETHK TaaKukOTnapun axagemuknap b.Jl.Acraypos, B.A.Crpyn-
HukoB, VY.Hacpunnaes, Ba ynapHuur wmworupanapa C.C.Jlexeuko,
X.Pacynos, A.ExyGos, P.KypGoHOBR2p TOMOHHAZH aManra oLlmMpHIIH,

Kopamonmuuimuk coxacupar reHETHK, CeN¢KUHOH TanKKKoTAap
YOPHAYHIHK MHCTHTYTHEA OMud GopunaMoxna. Hamnii Tagxuxoriap
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JAITaH, MAXANMEE WAPOHTTa MOCNAMTAaH 30TAapH APATHAIHR EBa
amMamHéTra  camapant  kyamaHunzu  (M.M.Bywyea, A W.Peweros,
II.A.Axkmanxouos, M. Awupos, H.O.Masnouoe, ¥V.H. HocHpee).

Kopak§n KYATapUHANT reHeTMKacH Ba CeleKUMicH cOXacHlaru
TAAKHKOTNAP VabexkncTon KOPaK¥M4UIUK B& MY SKOMOrHACH HIMUHA
TAAKHKOT HHCTUTYTHAA onub Sopunanu. Kopakyn xk{inapHHUHr Xap
XUN pasTiA MYHHATH TepHiapd KaxoH Oosopnapuaza XapHIOPTHD
6Yynub xarra MKTHCOAMIt camapa Kentupanu. Kopakyn k§HnapHHuuHr
0KOpU cndataM, HOE0 paurnu MyiiRamm Tepud OepanuraH 30THApH
aparuand  (myammudnapn: AM.Jlncos, U.H dsuxos, A.A.PaxHmos,
P.I.Banuee, M.B.AtakypGarnos, Y.Opunoe Ba Gowkanap.) [ yurraop-
cepkyH K¥i 0TnapuAr Apatnb, ynapru amannétra TarOMK ITH
fopacuna XaMm Hamuit TagkMKOT Mwnapd onuG OopunMmokaa. By
coxazmaru TeHeTHK-CENEKHHROH TAIKHKOTNAp 1.0 Kuatkun,
W.A.Tanurscknh, ®.M.Mamaganues, A A.Mynnoures, H.KypGoHosnap
TOMOHHIAH Gakapurad.

?BGCKHCTOHJ].a mappaHia4ydiiMK  ICHETHKAcH Ba CCNCKLHACKH
COXACHHArH TAQKAKOTNAD TORYK nappaHaacy mucomnaa C.IN.Aznmos,
X.K.Anumos, J.C.A3MMOBIAp TOMOHMAEH caMapann onub Gopungn,
Hatmxkana TORYKHMHT 1OKOpH Maxcyngop TyxyM — rymy Gepumra °
WXTHCOCNALITAN, KAcalNNHKNAPra UYWAAMIH, BATAHAMH3 IMAPOHTHTA
MOCnailiraH TOBYK 30THapu Ba Jyparaitmapy spatunul amanmuérra
caMapani KyJINaHuIau.

Monexynsap resernxa ¢aHuHMET Gapne GYauur Bd  WaKIna-
HUIIMAA, YHMHI TEHETHK TaJKUKOTIapuaa OHOKNME, OGHOoU3IMKA,
MaTeMaTHka, kHGepHeTHKa, afiAnKea, YMyMIH reHeTHka Ba MONEKYRAp
Gronorus hamnapuHikr “IMKA Ba amManuli OTYKNApH Bd METOLIAPHIAR
dodpananuil KaTTa axaMHaTra ara OYnan. Y30eKkHCTOHAA MONCKYNAp
redeTnka (JaHMHUHT  TapakkuéTura akagemuinap E.X.TYpakynos
KX Xamuaos, B.O.Tommyxamenos Ba yaap LRIOTHPANAPHHHMHI
MoneKynsp Suonordd, Xyxaiipa Guonoruscu, Guodusnxa cOXacHIarK
TAIKHKOT/IAP RATIDKACH KaTTa axaMuaTra ara Gymaw. Vibekucronga
MONEKYNIAp TEHEeTHKA  B& reH-Xyxafipa WiDKEHepHAcH CoXackja
CeHeTHka pa YCHMITHKNED IKCTEpHMEHTAT OGHOMOHACH WHCTHTYTHAA |
akajleMHK ALA AGaykapumMos paxOapanruzarn wnmiii TalKHKOThap -
HaTKaNapi Karra aXxaMHATTa Ca30BOPAKD.

HKymnanau, Owonorus daumapn Joktopu . AGmypaXmoHoB
paxOapnuruaa £y3a YCHMIHCHHWHT TONa XOCHAOOpAHrY, cudars,
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TEIMHIWLAPTKCH, BHAT Kacamura dugaMauanry xadu yra myxum Genru Ba
XYCYCHATIADH TeHeTUK OOWKapHIHIIHHWHT MONICKYASp  acoCTapH
TAOKHK KURUHMOKza, Tevomuka HYHATWLIIMHH DHBOXKISRTHPHUIZA
«T"enoM TeXHONOTHANAP MapKasky Tawkun 3Tunub, y epaa saMonaswii
CasWAnari camapani TAaKUKOTHap onud GopHIMoKaa.

C.Karaes sa F.MyxameaxoHosanap TOMOHBAAH Fy3a pa Oyraoit
HaB/lapura repOuUMara YHAAMIHAHK FeHH KHpUTHANG ywdy MyXum
Genrura sra OYnraw TpanwcreH rysa, TpaHcreH Oyrmoit gopmanapu
APATHILTH,

XoHaknRalWTHpUIray XadsoHNMapoa TpaHcreH ¢opManap onnu
Myammoc  pactasean  akademuk  JK.X . Xamufior  wornpanapu
(K.HuwonGoes) Ounan XaMKOPAHKAA XaNl KRNHHAW. Yiap Ky&H 30TH
3uroracHra YCTHPYBUN TOPMOH TFEHW KHPHTHAHO Maxcyngop TpaHCTeH
Ky&H GOpMACHHU SpaTaHNAap.

[pogeccop O.T.OAUNOBAHHHT MONEKYIISAP rEHETHK TAAKHKOTAAPH
HATHXAcH Y3IBEKHCTOMRA PKOMOTMK BAIHATHH COFMOMAAIITHPHIMHWHT
caMapand  METOANApHHW  ApaTHLINard  axaMHATH  JOKCaKAHp.
O.T.Opunoga Tynpokaa Ba €POCTH CyBNapHAa TYMnaHuG Koarad
3axXapiit Ba MYTareq mecTHIMA KUMEBUE MOATANAPHHHE KONAHKNAPHAK
napuana® 3apapCH3INaHTHPYBUH Pseudomonas GaKTEPUACHHUHI MaXcyc
TEHNAPHHW e HHXKCcHepUAcH #AYmu Ounan awkpatad omubd riza
wnananapH  pusougmapu  GakTepHanapura kyaupn6 yrkasad. By
Taxp#BanaH KyTHIMaH Makcal Fi3a 3KMnaaurad Maiacunapna rysara
Yunad AuRnap NaBoMHAA cenunraH rep0HUHA Ba MECTHUKITAPHUHT
KONAMEHHU 3apapCHInaHTHPHILIRD,

VaGexucTonna THEGHET coxacuparw MOJIIEKYNIP FEeHETHK, I'eH
HHKeHepHsicH, OMOTeXHOMOIHACH coxacHaarn Taakwkotaap THGOuET
MHCTHTYTIApH NabopaTopusnapy onumMnapd OGunad Xamkopaukaa onné
Gopunmoraa. [fpodeccop UIL.C.Azumoea worHpanapw  Ounan
XaMKOPNIAKAA HNAK KypTuaa onud Gopunran QyHABMEHTaT MONEKYIAP
FEHETHK Ba XYKaHpa reH HHKECHEPedCH coXacHIarl HOED TaoKHKOTTapH
HaTHxacuTa XankMMu3na «capux, kacamnuk» nged HomaawraH Kurap
YuyH ¥Ta xaB¢nn Gynray renatut B kacalmHrHMY AHATHOCTHKA KHIKIL
Ba JaBojlam, KaCHTHKHHHT CJIAMHH ofn YMyH 3apyp OYaraH BakunHa
ApaTHW, YHH THOGMETHa Oy XacTaIMKHH JABONIRIT YYYH aMannii
K¥NIaHHNMOKAA.

Ipodeccop P.C.Myxamenos, erakuu wimuit xozum B.Hpucboes-
nap paxGapiuk Kifagrtran mmuit rypyx RCR TeXHONOTMACHHW Kyninat
¥Hnad xapdnu 10KyMIH B2 HPCHH KacaiMKIAPHHHT TEH MHAKEHEPANK
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Tawxucd OHOTEXHOMOTHACHHH Kerr TarGuK Kungunap. HUynowuu
XHrapoa pak XacTanuriHH uakmpyeun NCB eupycunusr (rematut C
BUPYCUHWHT) ONTH XHIT TeHOTHMUHM Maxammuit Gemopnapsan PCR
TEXKONOTHA acocHla akpaTud onuurd, WAk 6op knaccudbuxatianasin
Ba yhapAaH daKkar alipum TuUUApHIHHA OPraHM3M  Y4yH xas{nu
JKanaurd k¥pcarud Sepunmi.

P.C.Myxamesos pa A HrkpoMosrap AAnNMA Basipiaurd cyamen
sxcrieprizacH MHCTHTYTH «enmuMap» mapkasw Ounan XaMKOpPIHKRa
red AaxTHIOCKOMKE (FEH AAKTHNOCKONHA — reHHuHr JIHK usuuflIMry Ba
reHnap CNeKTPRra OMHOAH HOMALI'YM IWIAXCHH AAMKNAaW) YCYJIHHH
TATOUK 3THHNap BA #HA XaM TaKOMHD (alITEpAHIaPp.

B.HMpucboer, I'.Xamuiynnaesanap pecnydnuka KapauOMapkasn
funan  XaMKopNHKNa opaker kyuupul  Jrkazmm yuyw abcomor
k¥pcaTkiy XUcobna iraH TUASTATCHOH KapAMOMMONATHA KacAIIHTHHM
HAKUPYBYH MYTAUHA JHCTPOPHUH TeHUHHHT TYKKHIHHMM SK3I0HWAA
{IK30TEHHWHT OKCHIT CHHTE3 KUITHIIHAA HIITAPOK 3TYBYHM HYKNEOTHANAP
U3YMNAMIU) KOMNAMITAHAWIH AHMKNAHAW Ba Oy  XacTAMKHHHD
HpCHANAR KL KOHY HHATIApH YprannaMoKia.

Buoopranuk  kumg& pHeTHTYTHAA npofdeccop  ALA.AXYHOB
paxfapnuruna GCHOKUMEBUI reHeTHKA COXACHAATH TATKHUKOTIAP KKOPH
cagMAaza aManra OWUpUNMoKZa. Ynap Fy3a Tonacu XOCHIZOPFHIHHH
TABMWH 3TYBUH reHnap (aonuath HATHMACHHZ CHHTe3NaHYBUH
OKCHITAPHY  AKPaTHO  onub, ymapaNHT MONEKYTAp Ty3uWAMacUHH
auukaawan,  MacanaH, Fy2a TONACHHMHI YHKHIUM Ba HUTHAT
TYKNaHMILHKY  DOUIKAPYBUM MYXHM reHnapian Gupw GynraH reH-
HHHOMTOPHUAT ([} OKCHNM axpaTul ONMHAM Ba YHH «HHIROHTOD-
OKCHM» ged arauigH.

MuxpoopranuimMmnap OGuomoruscu, OWokuMECH, TeHeTHKACH Ba
CENeKLHACH coXacHAaary kKyn HHjnuK HAMUR TaAKWKOTIIap HAaTHAACHIA
axafeMuk A.A.Mysaddapos paxbapnuriza cyB YTnapuuHr, akanemMix
M.2.Magenosuil  paxPapnurnia  MUKpoOnapHUHT GOl KOMNEKUMSACH
ApaTWiad. AxalteMHk A Xondypazgoe Ba yHaHr xamkacOnapH
A.C Pacynes, TLIHO.KOcynos, W Kymannésor, J[K.Orait ToMOHHZaH
MHKPOOPraHuaMIIap, BUpPYCHap TreHETHKACHMHMHT  Oawau  MyXHUM
MYyaMMoJlapH TafkHK KMIIMHHO, yNapaa reH HHKEHEPHACH MeTo/UTapuHH
Kynnat, o31K-0BKAT caHoaTH, GapMaKonorus yuyH 3apyp B6¥nran
OKCHANap, GepMEHTNAp, BUTaMUHNAp, KHUIIOK XVKanturd yuyH 3apyp
OWONnorHK YrHTHap CWHTE3 Kuanm, widobGaxm cyT MaxcynoT/TapuHH
Taiépnanr  SuorexnonordscH  sparvnan.  Tammkmy  onMMiap
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E.T.Dukacosa, M.H.Hcamyxamenor, A.X.BaxoGosnap  KHILROK
x¥KaATHK YCHMINKIapya GakTephAa, BRpYC Ba 3aMOypyr Kyzraraaurai
KacaninuKiIapra Xapiy KypawHHHC MHKPOOHONIOTHK METOANApHHH
Huiaat yuKxnIap.

THOONMET reHeTHKaCHMHWHAr JON3Ap0 MYAMMON2pPHHH  TaIKHK
KHIHWAZ, oAaMAapaark OKYMIH Ba UpCH KACRMNMKIAPHHUHT KenHO
uuskul  cabalnapuuu aHWKnam, YMApHUHT NpodKMIakTHKacH, auar-
HOCTHKACH Ba [aBOjall MeTOANapHHH ApaTHIU, aManvéraa kynnam
coxacira BatanumusHnunr mamxyp onnmnapu A.T.Oxuaos, E.X. Typa-
Kynos, JK.X.Xamugoe, H M.Maxunos, M.C.:}ﬁ,uyunaxj?maesa,
P.M.Pyaubaxiuten, T.¥Y.Opunosa, 3.M.Mycaboennap Ba ymapuuur
OTHPANapH KaTTa Xucca KYIIaunap.

Akanemux M.C.AGaynnaxywasea YiGekucToHaa THOOHET coxa-
CHAArH SHrH HyHamHW - TPAHCMNNAHTAUMOH HMMYHOMATONOrUATA ACOC
CO/IAM.

lenetHka, cenexums, MONEKynsp TeHETUKA BA FeH HHKEHEPHACH
¢aHRAPHHUAT ONIWAA TYpraH kenrycyjaa OaKapHIHWH Kepak OYnrau
MHKPOOPraHi3Map, Youmnumiiap, XalBORNap reHeTHKacH ba cenek-
WIGICHHY  AHARAa MYKaMmMan TalKHK KHIHWE; ofaM  Oenrd  ea
XYCYCHATIAPHHHUHT HOPMAN Ba NaTONOMHK XONaraa upcHitnaHHuH Ba
KelrycH aBROJUIapAa PHBOXKTAHHINI TEHSeTHKACH B2 YHMHI MOINEKYIAp
BCOCNAPHHHHT Kauld STHAMWH, KajanmaHHIZM Kepak. AMNHHKCa,
THEGHET reHeTHKAacH, XalBoHRap, YCHMIHKIAp Ba MAKPOOPraHH3IMIAD
TEHETHKACH, YNAPHUHI CEpMaxcyn 30Tiapd, HABIAPH, INTaAMMNAPHHN
AipaTHL; yrapaa XadT yuyH dapyp O¥nran pa xwaiukma axaMusTiH
OenrnnapHUHT MONEKYNAP FEHETHKACHHN TAAKHK KWLM Ra ynapia
Xyxalipa Ba reH HHKCHEpHACU METOANApHHM caMapany Kyanaw
coxachaa sHaja Karop Aonzapl easndaiap Typudan.
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1-pacm. H¥xar naBngpuuy MoHo- 3-pacwm. F¥3a Tona pan-
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2-pacm. HomoswoMry st YeuMury GopMaaapHHE MOHOTYpArait
JaTHIITHPTaHIA I'Y)l PRHTHHMHT HPCHITAHKIY.
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S-pacM, HyxaT HaBiapnaym AMAYParai 9aTHIITHPHITAHAR AOH DaHIH
Bd IIAKMHHHAT HPCHHIAHMILIH.
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T-pacm. G.hirsutum L. Typura Mmancy6 1¥3a YeHMuHKIapuia XoCu.1
mroxiapy (CHMIIouan) TRIIEpY Ba Gapr IIACTHHKACH IAKIMHHY
HPCHILIAHHININ,

S8, Ss — 9eknanMaran XoCHI NIOXIapH; §8§ — YCKIAHTaH XOCHN
woxxapu; Oy O~ namxacamon Kupimras 6apr; Oy 0y - aHKaCHMOH
Oysmnuras Gapr; o 0 - nasmxacumon 6¥mnma Gapr.
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8-pacm. G hirsutum L. typura maucy6 ry3a Veumuukinapuaa 6apr
IUIECTHHKACHHHHT [AK/IH BA YCUMIMK PAHIMHAHI HPCHIIAHMILIH.

0, Oy namzxacumMon kupkuaran 6apr; O, 0) -~ namxacuMon 6 ruHran
Gapr; o) 0,— nawxacumon G¥nunma Gapr; Rp Rp — Youmimk anvoumasn
(ku3ma) paniym; Rp rp -- YCHMIMK OpaidK pami iy,

P rp — YOHMIMK SUKI PAKIIIM,
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9-pacM. Monojyparai YaTHIITHPHILAAIH HPCHIIAHMIIHKHT
LUHTOIOIHK acocaapH.
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i 10-pacm. Jlswayparaii 4aTHINTHPHILIAIH HPCHANAHMUIHWHT LIMTONOTHK
acocnapm.
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11-pacm.ABO TH3HMHIATH KOH IPYNNATADHHA aHHKIAI YIyH
KY/UIRHHIAAHIAH aHTHICHIN peakuHanap. AHuiarny cadariaa xap
Oup rpynma KoHuHAHI nuasMacy Kyunansarad, Texmuprira&ran Kod
TOMYHCHHHHI" TAXJIHIIAK IpHTMAJard apataiiMack HaTHKACH 1a
peakia KysartwiaaH. Macanan, | Kos rpyImachjary 0 JaMHHHI KOHH
Gapua KOH IPYHIIAIAPHHHHI KOH IUIa3Mach Grian arminoTuHanmsa
yapamaiias, A rpynnain ogamnap xonn 1 sa 11 rpymmanap xon
T1asMacH Ounan arrMOTHHAIMATE Y4pail/u.
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13-pacm. Kopakysamnapaa Myiina panruauiT HPCHIATANKIIN,
P-aurap panrim (€sBoitH THIT); p- NAATHHA PAHTIIH,
h
P -OK paHrim.
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I5-pacM. ['eRAapHUHT KOMILIEMEHTAP TARCHPHAA XyGVH nixar
VCHMIHIHAA Iy PAHMMHHHT HpCHilianuim,
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19-pacwm. [ eHNAPHHHT SMHCTATHK TABCHPHA OTIAPAA KYH PAHIHHHHI
HPCHHIAHHIIH,

| SR ok
: o
4 - ”
| " , 4 ad
1 A . . A Vi wm -
- 94
A n N _»
]
ST NiIRIIN] .. 1i*n (3]

o1 IO?

(IR lIRR T TR LIREY | e aavasnem

& | P | D

|
¥y | i )| .
CrER AT AR fiviiraowm (IR AIIRTL | «anLy TARI !
|
|

10-pacm. ennapumur noaumep Tascupuaa 6yraoi AOHH PAHTHHHHI
HPCHHJIAHHIIIH.




bt v - ra [ o ryenee Tane
e T L " o s foomn | tuo [ [
1 Fy, Py, Fe el W) . 0y, By, e vl ® S *
weli 2l @ 0|8 9|l k| Q115 & | O
I Ay, Ry b P .f fy, by, Te " r
T VYR 0 (2| | I e N ey
i B9 T e t
LA, k . Pyt . Py My e - {r)
m‘i“.o'.‘.i_do’i‘.‘ﬂ.]@.“f';ﬂiﬁl Jga lt‘l@'
L " "l" 1 » ) 11, N k‘!_ » (f)
aad L1 Toake ‘ M (}“" @ ol L . 3| Ur ) @ r
| 1
{ [ » (1f) 8 %, Nk » (!
T 0, %) Th . -
b - 0' i th’J@ Ml r R "Sht"":@
! V St
| [ T » !
14, %y | | » (T4, . 1ty Mo le ')
e i.,,;.fa;]‘u i @ larc rr:‘ - ‘ of U i) @
| oa
: ""f T P (P ity g‘r I » H.;
~ ?;r;r,:li- | [ & @ ’ i T .,E-o,‘ [
o T 1
I by % ol uf W) iRy kel { T
v fitnil@ |5 WIS ikt @[ ¥ | S
ity by, e o ? r (L. lel uf
"“-....r‘-ff'fff@ ek @ W W
O . - hl; n -xt'_‘J’_‘]’_‘ {* # u; ™
e | i & ‘ . T ¢ HL L . of WP W .
« B iy ol U LT ol u* u! .
- o e U @ Ll 18 o o8 .
. o :
o Ry b i | ";‘4@- oc ¢ ffy % + Wy @.
- | - - i ¥
<2utlg[ 8 5@ {<|ead [[55]@]

© O, ©; ©:

28.1-pacm, G.hirsutum L. Typura Macy6 ry3a uMruTHHHHT
TONa KONAaMHu OYitH4a reHeTHK KOJLIEeKIMACH.
1-ToNacH3 IHHKANED, 2-4HIHT TYKJIAHHIIH | SHIADHHMHI
IUICHOTPON TABCHPH/IA HA30PAT KHAHHYBYH TOAAra (A) 3ra JHHHANED:
3-ronanuur cod noAMMEp renIapH TOMOHMAH GoONIKapHiIyBYH ToMara
(B) ara muauanap; 4-xap HKxH reneTHk TH3HM (A+B) roMonnaan
GouKaprIyBYH TONAIA Ird THHHANAD,
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28.2-pacm, G hirsutum L. rypura mancy0 rysauunr cudar Gearunapu

Alnn

AHTOLMAH PAHIJIH BA
ALTHIT PAHIIN BA NAHKACHMOH
YEKJIAHIran moxiaanuu, o6
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37-pacm. YCHMIHKHHHT Xa€THH IMKITH Ba YH/4 raMeTalapHuHS
XOCH OY MK,




)

42.1-pacM. Drosophila melanogasterna xunc 6unan Gupukkan xoiaa
HpCHHNAHAW. KH3un KV3IR yproyy Nammanap Ba oK KV 3pKax
nammanap ¥3apo 4aTHIITHPHIraH. W Ba W CHMBO/UIapH Ounan Moc
PAaBHILA KH3MII KY3IH BA OK KYIH a/Ule/u1apy Oesrianran.




v

42.2-pacm, Drosophila melanogasteria xurc 6unay GHpHKKaH Xona
HpCHHIaHATLL
UK ky3uis yprovus nammnianap sa KH3sui1 KysiM 9pKak nanmnanap ysapo
YATHIUTHPHIATaH
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63.1-pacm. T2 GakrepHOarHHHr TY3HIHII CXEMAacH.

63.2-pacm, T2 Gakrepuodaranur Karra MoAenH

460
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67-pacm. JIHK monekynacH cTpykTypPacHHHHT HI0XTH MOJIEITH.

JAHK x¥m 3aHKMpHHEHET — Y4 yCylaard TacBupH. HOKopuaa — ymymui
KYPHHHMIIH, MKKWTa JCHTA cnupanciMoH Oypanu® MoaekynaHuHI
yraesox — docdar CKeMeTHHM XOCHA KHAAW, Yaap YpracHIary Xaiuu
YH3HKIap acoc Xxy(TaapHd TacBdpnaian. Mapkasaa Kym
3aKHpHHHT Oupmynua Oatadeun tacBupu; Qocdar (@), xauwa (Cx),
aiteud (A),tumus (T), ryasun (1), uarosun (1I) Ba sozopoa (H).
[lactaa — OViuaHKAAa aTOMIAPHHHI KOHIAHHIUWHHE KYPCATYBYH CXeM4,
yraepoa(C), kucaopoa (O), sogopoa (H), docdop (P) Ba acoc
Kypraapu.
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70.1-pacym. JIHK MonexkynacHHHEI CTPYKTYPACH Ba PeIUTHKALMACH.

Vurparn pacmaa JIHK kyu sasxupn xap Supununr pocdar rypyxu sa
kauj (Ae3okcupubo3a) HEHr KerMa-xer woinanmuman (cxema a)
xocui OViram HMKKd jNenra WAKIWla TaceMpiuauran xonaru. Kaug
MOJICKYJIACHHM KHCIIOPOA ATOMH HIUTHPOK 3TTaH Gell an30MH IHKAAaH
ocon axpatHiml MyMxuH. Cxema 0 DHaanm HMKKM 3QIKHPHHHI a30TaH
acocnapu agenmu(A) Owunas TumuuHMHN(T), wuro3un(C), OGuaan
ryanma(G) Vpracuaarm Gormap opkand  ynann®  TypHmaHry
kypcarwiran. Arapaa dochoaurdupan Sornap numuk 6ynca, y xonaa
acocnap Vpracuparu Gornap Kydcws Oupuxkan Oynaam (pacmja
Bogopoa Gord Ku3nm panraa kypcarwiarad). Xyaam iy Hapea Gwias
pertnkanns saktiaa JIHK ki 3aKHpHHHHAT @XPATHIIH, ALHH HKKHTE
KH3 KVII 3alXKHPHHMHr XocHn OVmwmuimr# (cxema B) TYIIYHTH-
prnamn. Viapo tascupaunr koMmaemenrapmurs (AT sa GC) uuma yayn
KH3 3AHKHPIAPHHHT aiiHan GOULMAHFHY 3aHKHpAArd Kabu HYKICOTHA-
napra ora GYIranauraHg TYmyHHIITE WMKOH Oepan.
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70.2-pacMm. JIHKuuur 5 -3 8a 3 -5 iiyuanmusary Hykneoru
JAHKHPIAPHHHHT PeILIHKALMACH.

Permkaumsunar 6opummaa JIHKauar kym sanaunp kypuammmia
Esnaran  axOoporaadH MKKH HYCXa KYYMpHaAaau: Vsapo Xxamja
OGouvlanFuy 3aMAMpra aHHAH VXAl HKKHTE KV 3aHKHDP XOCHII
Oynann. Xyxkaipa Oy THHHIUH BaKTHIA KH3 XykaiipanapHuur xap Gupw
Ourranan JIHK sanxupusn onaamn. Moaomukn JIHK monexynacuaa
HIUlap auTHnapawien OVarawnurd cababam perumxammsuudr JIHK -
nonuMepasa depmertd  Oup HVEammmaa daosmar  xVpcaraam,
peruHKaima xapaénu xap OHp BN yuyH anoxuiaa coaup 6ynaau. JIHK
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noxuMepasa 5 - 3 iiysannmmaa Gaoausat kypcatud 3 - 5 samxupHIan
Hycxa Onaad (IOKopHAard KH3Hi crpeika). MKkuHYM 3aHKHD yUyH
MOJMMEPAsa PEIUTHKAIHA alpH eTapid Japaxana oJIHHIA CHDKH-
ragAdH CYHr Kdapama-kapiu HyHaauniga voviad Oouwuradau, 5 - 3
JAHKHPHHHHI HYCXACH (NacTA41H) KeifMHIH QparMeHTIapHHHI KeT™a-
kerury kM Oxazaku (parMesTnapwiad (DACTKH 3aRKHPIApIari
ki3l cTpenka) Tysunagu. JIHK - nonuMepaianuur Vi 3aHEKHPHUHI
cunresnnin  Oomnai onMaitan:  yura kwauk  PHK  dparmentu
KYPHHHIIMAATH TypTkH OViys4u mojia (MM cTpenkanap) Kepax
OVnaxn. Oxupra xocwn Oynaguran maxcynoria PHK auer murapoku
JApYp 9MAC, TYPTKH MOMIANAp WVK KHiIWHAaw, xocua Oyiran
bymamxnap AHK — nomsvepasa Gunan rynaupmians. bynaas cyur ana
butra depment ymraza Okasakn  pparMentnapunn OGup-Gmpura
THKA/IH, THPOBapAK/a AXJIHT AHI'H 3aHKUpP naino 6¥naam.
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TT-pacm. [IHK na udopananras reneTk KOAHHAT MALHOCHHM auuknal
TOIHII NPMHIMIUIAPH CXEMACH.

by cxemanapaa redetHk axGopor KOAMHMHI MAbHOCHHM TOIMIL
npHHUMIIApK TymyeTHpHaaa. A, Mkku Gockwd  KenTHpwiras:
rpaHckpunuua, suin JAHK Gup samkupuuEr Hycxacuud onub nPHK
MOJICKYTACHHH XOCHII KHIHLS B Tpancisums, sxun nPHKaarn nyxaeo-
THANAP KETMA-KCTAHIHHHHE MeH MAXCY/IO0TH OKCH/ULIA AMHHOKHCOTANAD
KeTMa-KeTIMIHra TapkuMa KiK. b, Hykreornanap tpuniernapu
(xoposnapy) GWnan AMMHOKMCNOTANAp (HYKNCOTHANAP a30TAH  4coc-
napura; - A, U, G, C kapa6) HHHI MOC KeTHIUIHK KaJABaIH. AMHHOKHC-
noranap (xamu 20 ta) y4 xap@napaa Oepuiras,
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Asvasn —Ala, Aprusms —Arg, Acnaparus —Asn, Acnaparsus xucn
Asp, Hucrenn — Cys, lNmanmn — Gly, Dayramun xuen —Glu, Unyramun
Gln, I'vctuaun —His, Haoneiuun —lle, Jlenmn —Leu, JIu3un —Lys,
Meruouns —Met, ®ennnanranud —Phe, [Ipomun — Pro, Cepun —Ser,
Tpeonun —Thr, Tuposun ~Tyr, Tpunrodan —~ Trp, Banun ~ Val. Met ra
mMoc AVG  kopoud OHp BaKTHHHI V3HI8 TpasHCHsUHA (HHHIIHAIHA)
ODomnasHInK yuyn xamM xu3MaT Kunagn. UAA, UAG, UGA xoaonnapu
TPAHCANIHA( TEPMUHALLMA JHUHI TYraramwmruaan aapak 6epaam.

82-pacm. OKCHITHHHI HKKHIAMYH, Y4IAMYH Ba TYPTIAMYH
CTPYKTYpAacH
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85-pacm. JIHK MonexkynacHHH TeCKapH TpaHCKpHNTasa épaaMuaa
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86-pacm. Pexombunant JIHK cuHTE3 KHIHHHIUHHHHT CXCMACH.
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87-pacm. I'ennaphn KI0HIAL CXEMACH
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88-pacm. Oaam HHCYIHHHHM MOJICKYJIAP NEHETHK METO1 OPKAIH
CHHTE31am COXacH,1d I(i,tKHl\'l"],!lipl“l!” |-BocKHY cxeMacH
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len wwxkeHepuacH Meroau Omnad oxcun wouiad YHKapHUIIHHHI
OupHHYH BOCKHTM KepaikiH okcHiHH koanosud JIHKuu axpatnt
onum. by Oockuy aMuHan Oup xun ycyn Ounanr: Maskyp red
uPHKcuunar wvexacn kJAHK xnownamrupunanu. lactnabku 6mpop
opramjiad, Macanad, xurapaad (A) bapua wPHK axparu® omnanm,
cyurpa wPHKnan peseprasa depments tavcwpuaa xJAHK nycxa
omaHagd (b). Prawmkna KJAHK Moc Bexropra, oaataa nnasMuiara
ynanaan (B). «PexoMbunanT» nnasmuaanap E.coli Gaxrepuscu
xyxanpacura kupurunaan (I).

[Inasmupanap Vrxkaswiran OakTepHs NONYJIALMACHIA TaHIaml
vrkasuwnub xepam k/IHKmm wion axpatnam (wPHK oxmu pawrsa,
K,-’I,Hl-\'-mpahi'l‘d]‘n JTHK Kopa panrja xypcarwiaran). Arapaa
kIHKauar 6up kuemu Tynanuruua 6Yica, yRH OKCHA ONHILIHK YYYH
MAXCYC BEKTOpra KHpHTHII MYMKHH Dynaau.

I ok asn o :"\- LR

- . ;
E. coll xymafipacsara ‘.:,‘ od " ":;‘l"’!r-":::]!“m -
ypax aff TN B — * o
Zarsl KHRATTIAN .
KYILTYPacH
- e Tpodoped MeTam Gunan
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89-pacm. OgaM HHCYTHHHHH MONCKYIAP FCHETHK METOJ OPKAIH
CHHTEInam coxacHaa TaAKHKOTIAPHHHT RK}'E!H“ 'lx}\"l.'h'.i{‘l CXEMACH.
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bakrepuanan oaaM OKCHIMHH ONHIN y4yH (akar redud Gaxtepuan
nnasMuaara (Maskyp xonarga kJIHK) kupuTHHHHT y3urdHa erapiu
ymac. Xyxaipana MeHHHHT M@bHOCHHH — «VKHO» y OpKAIH Kepakiu
OKCH/IHH XOCHJI KHIHIUIHK Y4YH AHa OHp KaHua KetMa - KeT (aommat
KYPCATYBYH DPeIVINTOPIEP TH3HMHHH XaM KYIIMIU Kepak. a
GHTHTPHIICHHHHHI IUIa3MHAa XOCHI KHIYBYH OTAlUIAPH  CXemaja
Kenrapriarad. by okewn renuHuHr k/IHKcen (oxuu panraa) E.colinum
pBR322 mnaamupacura xupurinamy. k/JHK omaupan A Gaxre-
pHOGArHIaH OMHITAH ITPOMOTOP (éPKHH PAHITIH), WIYHHHT/AEK, Via dal
N OKCHIHHHHI Fe€HH XaM HWTIa TYWHpHIaA4. by,res TpaHcKpui-
pusnuHr Tacoudan TYxTal KOMMIUMHUHT ONJMHY ONMII YYYH 3apyp.
Tpancnsuus wapa€un caiftian doigananmmaa cll remwaas xamaa A
darunan omuHran pubocomara ynauranaa >¢dexrin Gopaan. Ilynnait
rapkuOIHd INasMHAA XYXAiApa HYHIra KHPHTHAAIH, VHIA MabjiyM
XapoparAa Karra MHKIAOpPAd OJMAMHHHI &;— AHTWTPHIICHHH XOCHJI
kuauHaaH. By xyxaiipana Oapza cunresnanypqs xAHKcu3 oxcuuiap
(A) ra k/IHK uurrupoxuaarn (b) okcunapausr snckrpodopes (nacraa
Vur ToMoHAa) HaTwxanapu 6unan Tacauxknasamd (b): a;— anTHTpHIICHH
(cTpenka Ounan KYpcarwiran) JOMHHEHT OKCHAra aitianain.
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101-pacym. Typn 6uian KapaMHHHT AYKKaKIapH Ba
xpomocomanapuauur Tynaamu. (I, J1. Kapneuenko 6¥itnya):

A —typn (R.sativus), b — xapam (B.oleracea); I' — ynapuu
HaTHINTHpHILAaH onuurad Fy ayparaiin; B — F| ayparaiisum
XPOMOCOMANAPHHH HKKH XHCCA KYnaiTupuanb onnuran avpranniona-
aNN0TeTPATLIOHI.




Y3a TypaapH.
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107-pacm. JloBusauur Hae (A) sa cod nuausnapu (b Ba B) gonpacuua
JAOH MACCACHHMHI Y3IrapHIlH,

108-pacm. ABO ti3uMHIa KOH rpynnanapuiy Searnnosyan anjemwnap
OHJIAH reHOTHILIAP YACTOTANAPH YPTacHard FeOMETPHK a10Ka10pIIHK




109-pacm. Kaiiun ogsmyacu (Biston betularia) kKananarmpuur oKMin Ba
KOpaMTHp (popmanapu.

1B !

10}

Kysatmu coun
‘

e A ' o | | 1

S0 ' 100
JAHKnapuunr roMorormx gouin

T1¥-pacem. Xap xun cHeTeMaTik TOKCOHTapaary oprasusmnap JIHK
JAPHHHHT I'OMOJIONTHK 4)0""1“.
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v MYPTKAIHIAP KapHHAOUWHK AaPaKaCHHHHI JHCKPCTIHIH
Typkym (1), omna (2), ypyr (3), 7yp (4) napaxacuna (b.M.Meauukos
OViin4a).
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112-pacm. Typ X0CH! OYIHIIHHHHAT YMYMHH MO/1€TH

N

113-pacm. KymyucumMOH - Kiyma katra OanuKys KyiapsuHi
KA TYPIADHHHET 3aHKHPH




069000008

A 1 ] r b |
115-pacm. Kin xyxkaitpany oprasn3Miaap oRroresesusuur Sockuuma-
Gockuy mypakkabnamnbd Gopuur cxemach.

A PKHH AMoBYM OHp XyxaipanunapHuar kynaiwmu, b — Volvox
ranuaary Oup Xykaiipanniap KONOHHMACHHHHI OHTOICHEIH: Xyxkaiipa-
IADHHHI' XHHCHH (KOpa) Ba COMATHK THIUIapra TtabakananuinHaan




Kenub 4yukkaH, B — ruapanap THmmaarm kyn Xyxaipanunap oHrore-
Hesn: Onactyna Ba racrpyna CTaAHANApPHHHHT KYmmaumH, |
OMpnamM™u HMKKH TOMOHIAMA CHMMETPHANHM XaWBOHNAP OHTOTEHEIN:
ME30JCPMAHHAT Kyunanmy; [ — 0KOpH HKKHTOMOHIaME CHMMCTPHAIH
xaisounap ourorenesu (A H Cesepuos, 1935 6¥iinua).

r

118-pacm. J.melanogasterna Lobe reRMHHHT NEHETPAHTAHIH Ba
IKCMPECCHBAMK XAPAKTEPH: KYIHHHI KATTa- KHYHKIHIH HoaaaH (A) To
Hopmanraqa (E) yarapaas.
Maskyp res paxar 75% wnamsuanapaarnsa neserpantanp (A-/1).

Cenonunn Havodn 6% oan

TYaexce?
UEHETPARTANK

Yarapysuan N Y \ '
wenpecammx A )\ @ \_/

T/ BEKCHD NeHETPAHTIIK
sa irapyeqan Pl e 3
TN CTIPECCHRBIN \ J 3 , 3 J

119-pacm. BearnHuur JKCNpeccHBIMK Ba NEHETPAHTIHK HAMOEH
OV THULTHIHHY TYUIYHTHPYBYH CXEMA.
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125-pacy.  Tabaxanamrrupu® 6V meToamun xym]am H#Vm Gunan
ORMHIAH 0/1aM KAPHOTHITHHHHI HAHONPAMMACH.
1-R- 6Vnak-6ynak kuemnap, 2-G sa Q — 6Ynak-Gynak
KHCMNap; 3-MOMHI KHCMIAap; P Ba q — XpoOMOCOMa
enxarapu. Xpomocoma Cmmparn paxammap (1-4)-
CIKAHHHI KHCMIEPH, Xap Xun ycynnap Ounas Gysiaran
xpomocomannur R, G,Q 6ynax-6yaax kucmnapu.

—_

132- Cobux Hrmudok ®Auunr boranuka Soruaa spatwiras

pacm. Gyraoii-Gyraolink ayparafnapm.
Yampan Yurra: xyn fimaasx 6yraot M-209, Orpacratomas-38
Baxoprn borannka-2 sa Kysrn Cuerupeska.
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130-pacs. Manauuii Foumpucapuuns Keant WG Mapxaiiapn.

I-Xuroii. -Xuuancron. 1-Vpra Ocue. IV-Oun Ocwd. V-Ypra aeurws. VI-Xabamucron

VII-JKany6uii Mexcika e Mapxasuli Amepura. VII-KauyGuit Amepnxa.
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