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Mamemamuxa xeu xumea mawaxxamnu
N uyknaw xaxuoa smac. Axcunva, y
paxam saex yuyn masxncyooup. V numa
Kuwiaemeanunu, éxu  Kuna onaousanuni
eKu yHu snada axwenab onuuw ymududa
Kwizan — uwdiapunu  mayiun  Kwiaunu
exkmupaduzannap yuyn,

H.A. Bpoockui

C¥V3 BON

Maremarika  Kypcunmnr YMYMHii  TapOusBuii axamuaTH, OGowka
Musyamp - cunrapu, assanambop y Gepaamran Ba HHCOHHHHI  XaéT
MulCapira skarnammm  yhKiapn Ba  ycyanapuam KeHraifrupanuras
YMyMull ryurynvanapaan mGopar. 1lly HYKTan HasapiaH, maTremaruka,
MUK, H3YIITHTH Ba XYNOCAIAPHUHT AHHKIMIH Ounan Myxumanp.
Ve manxym, karsmnii MYyJloXasacH KaTTa Ba y30K aKiMii XapakaTaapHH
PG KW,  IDYHYAKH TYIOYHMIIHK  Ba MyJioXazauu oamac, OGankmn
SO tanad Kuianm.

10pTUMns Mycrakmwumrn Tasinm TH3UMHIAry Karra ysrapuuuiapra,
WY Wymnanan wKTHAOpAKM YKyBYMIap, Tanabanapra 6yiran mynocabarun
MM 1yGaan ysraprupan. Pecny6nmkamusainr PHBOMIIAHTAH MamJiakariap
ARPIKACHIR TAPAKKHI ITHIIN KAMHAT an30/1apH, AHHMKCA, EuUIAPHUHT
e dmkpnaii onmw  napakacw, MycTakui  wxkoauid  aonusTiapu
Hivnsaupy Gunan Genrunanann.

lwabanapuuar - maremaruk Oumnapuu  yanawrrupuig, (panra
OV KK HE parbatnanTHpui, Mamaka XocMA KWIMIIH  Ba
SVMRMAD ora 6V, MazasusTHH WAKNIAHTHPHILZA  MYCTAKHI
P KoOuMsITHIK haosnamTupun Macanacu anoxmma axamusT Kact
Yrwim,

Yiuby yxys kyranma matematukanunr MYXHM KHCMIapuian 6ynran

SOIIApR Hsapusc, KoMGHHATOPHKA, TPHIOHOMETPHA, TYPIM TeHriama Ba
ICICHIMKap,  xamaa  TeHrnama  sa TEHICH3JIMKIAD  CHCTEMACHHH
SUMIINRIE - Oup  Hewa  ycymnapuuW  Yprammmra, TaxuMi  KuiHumra

Barwianran, Byusan tamkapu, AKT Epaamuaa, macananapun GeoGebra
HRETY pit rpadmk unsma Epnamusia Kynaii yeynaa ewnim HMKOHHATIIApHaH
polumnran.

Fuabanapumnr  aknmii — gaonuatunn Mycraxkamnad, mawurynor
MApAfiI BaKTaan  oTHIINEA Epaam  OGepanuran, Teskop Xucobnaim
HMROIICTn Bepysun yeyinap Yprasuiran,

Vicyn Kynnanma Gew Gobaan uGopar. Bupunun 6o6aa narypan sa
Byivie comnap 1ynnamuga 1y6 sa Mypakkab comunapu, Gytyn comnap
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Xankacuna 6ymuuum mynocabari, EBKINA anropHT™MH, KOIHKIH Oymum
XaKH/a Teopema, JHT KatTa ymymuii 6¥mysun (OKYB) Ba aur knunk ymymuii
kappani (OKVK), paunonan comnapuu 4ekin 3amkmp kacp KypuHHLLIA
uosanai,  cHcTeMaTHK COHNAPHUHI  WHFHHJKCH, KVnaiitMacH Ba
GYmuumacn 6aén kumuuran. Mkxawam Gobaa KoMOMHaTOpUKara owj
Mucosnap, Gupnammvanap sa Hioston Gunomn, Jlupuxie npuummny xakuaa
acocuii MabymoTap, Jlupuxie Teopemacy, HOCTAHAAPT Macananap Xakuia
aipum  MaremaTMk coduIMNAp, napaloKcnap MuUcoIap  Epammia
TYWYHTHpHITAH. VYummun ©Oobga, kacp — paudosan TeHrnama Ba
TCHICH3IMKIIAP, TEHINaMa BA TEHICHIIMKIAPHH TYPJH yCylapia ewwi,
HppaUHOHAN, KYpCaTKH'WiN, NOrapu)MHK, MOAY/ KAaTHAINrAH TeHrnaMa Ba
TCHICH3HKIIAP, MOMY/IH TEHrCHINHKIAPAA HOCTAHAAPT Y3rapTHpUILIap
KHPUTHO eur ycynnapu, napameTpias Ba mapamerp KaTHaluras MOJLYJUIH
TEHITIaMa Ba TEHTCH3NHKIAP XamJa YJIapHHHT e4din ycyinapu 6aén
KHIMHUO Muconnap Epramuaa Massynap Kenr Epurunran. Xap Gup
MaB3y MHCO/UIap Grnan 6aéH KMIMHIAH Ba MYCTAKHII MILTALT Y9y H Maluknap
Gepunran. Typrumun 6o6aa, kynxawap sa ynap ycruaa amaniap, IN'opaep
cxemacH, besy Teopemacn, aire6pauk TeHrNIAMANAPHUHI  KOMILIEKC
CUHMIApH, 6ab3H KYPHHHIIAATH YUHHYUM [apaKain TeHrnamanap, Kapnano
(opmynacu, TYpruRum Japaxanu Tenrnamanapun deppapu yeynuaa evmin,
CHMMETPHK KYNXaWiap Ba yNapHH CHMMETPHK (YHKUMANADH, MKKH Ba
Y3rapyBUMIIN TEHI/IaMa Ba TEHIJIAMAIAP CHCTEMACHHH eYMuLIa CHMMETPHK
KYNXAUIapHA  KYJUIAHHIHIIME, Kacp-pallHOHAN TeHrilaMa Ba TeHriamanap
cucremacH  kabu  Tywmynuwanap  kestupwiras.  bemmmam 6obaa,
APTYMEHTHHHI CHHYCH, KOCEHYCH, TAHICHCH BA KaTaHTeHCH, TPHIOHOMETPHK
(QYHKUHANADHUHT JaBpHilnury Ba rpaury, ukk# Oypuak HurumamcH sa
AHMPMACHHHHT KOCHHYCH, CHHYCH BAa TAHI€HCH, KOTAHIEHCH, KeJITHPHLI
(hopmynanapu, MKKHIQHraH Ba  ywiawrad  SpHM apryMeHTHHHT
TPHIOHOMETPHK (opMynanap kabu TylyHyanap KenTHpHITan.

Vitnaiimusku, YyKyB Kynnauma y3 Ykysumnapumum tonamm, 6Gowmka
MaBxXy/ YKyB anabuériapu Katopuaa ieMentap MmaremaTHka (anrebpa)
Kypeu 6yiinva ynapra GuiMMmiapusm oLuMpHInra KymMak Oepann.

Ywlby yKys kyuiaHmanan nemaroruka onmii Tanamm Myaccacanapm
Tanabanapu Ba npodpeccop - yxutyBunnapu doiizanannuuiapn MymMkus.
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I BOB. BYTYH COHJIAP XAJIKACHJIA BY JIMHUIL

MYHOCABATH
L1-§. Harypaa Ba Gyryn conap rymiamuaa ty6 Ba mypakka6
coujap.
Canamt — yayn  1,2,3,... HaTypan  coHJlap  MILIaTHIA/M.

N __. 7 I T vd..:umz aca wamypan cownap myniamu peiimnann.

Arap a sa b narypan CORJIap YHYH WYHAQH g HaTypan CoH TOmHInG,
b g mapr 6axapunca, y xonna a Hatypasl cOH b Hatypan conra
Oaunaou, peiimus.

Arap con dakar ukknta Oynysunra sra 6ynca, ynna Oyupail con
myo con neitmnaan. Con ukkuranan OpTHK OynyBumra sra Gyica,
Oyviait conra Mypaxkat con neiiunanu. Buz 6uaran 1 coun TyO con
NIM, Mypakkab coH Xam smac, yyHkn 1 conn (akar Gurra 1 6¥nyBumra
a1y connap (Ba ynapuunr HaTypan papaxanapu) yzapo TyGamp.
Alap a conn Ja raua Ty0 connapra 6ynmumaca, y xonaa y TY6 con
OV i,

Cynrrn 200 iinn wunpa kynna6 TYO COHIM KajBamnap Ty3uiran
W Watup STiaran. Yaapruar sur keur aoupacu 1000000 rava Oynran
DI connapau ¥3 vuura onaam (J1.X.Jlexmep).

@ Conjan karra Oynmaran Ty6 comnap kazBanuHm TY3HIL YUyH
Jparocden ransupn ne6 aranyBun ycyinan dolinanannnamu. By ycysn
O¥iiva connap katopuaa GupHHuM Tonuran P, Ty6 comra xappamm
OYVIEAN COHNAapHN YUHpHIL, CYHI MKKHHYK P, Ty6 conuu tonub, yura

FAPPAIM CORNapHH Yunpuul Ba X0OKa30 kepak oynaan. By xapaén a
Ann karra G6Ynamaran Ty6 comraua nasom TTHpHIca, | nan a raya
COIIp KaTopuaa yuupuiMaii Kojira counap a aaH karra 6ynmaran
Y0 Cortapin XoCHI Kuiajn.

Macanau: w.w.m,q,:._w._clim counap, 4,6,8,9,10,12,14,15—
Mypakkab connap.

Tavpug. | nan Gowka ymymuii OynyBunnapra sra Gynmaran
WEKIWTA naTypa connap ysapo myé counap aeiinnam.

Teopema. a—6upoan dapxiu namypan con Gyncun. v yonda
VI bupoan kamma me Kuquk namypan oynyeuucu myb conoup.

Hebor, m conn a conmnmnr Oupaan katTa sur kuuuk 6ynysumncy
O¥incun. Mapas kunaiinuk m  coun TYD GYnamacpan mypakkab cou
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6yncun. Yupa wynpaii p A_ Annav COHH TONMMIIAJUKH, m COHM p

conura Oynunazm (swuu, m:p). Bynpan sca, aip OYmmmm kenuo6
uuKaau. Bynjail 6Ynuiim m COHMHMHT 9HI KHYHKIHTHTA 30/, SHUIHAT
(apazHUHr HOTYFPH SKAHIMIHHK XaMJia m COHH a COHMHMHT | naH
KaTTa 3HI KWYHK TyO BGViIyBUMCH 3KAHIUIHHH TacaHKIAI M,

Xynoca. By teopemanan, arap a mypakkab con Gyica, a HHHT
an6arra Gurra \Ja nam xarra Oynmaran Ty6 6yaysuncu Gop GYnmun
keaub umkaam. Xakukatian xaMm, a MypakkaG cow, p (1< p<a) aca
YHHHT OHpaaH katra SHr Kuwuumk Ty6 O6ynysumcu Gyncun. Y xomaa
WwyHAai g COH MaBXyaku, a=pqg=>p’ &ku p<-Ja sxaumuru xenu6
YHKAH.

Hemak, Gupaan karra a Hatypan con Ty6 con 6VaHmm yuyn Ty6
COHNIapHHHT Gupopracura Xam Oyaunmaciuru erapnu. Macanan, 101
Ty6 con O6ynuwm Ekn Gyamacauruuu anuknam yuyn yau /101 nan
kuumk Oyaran 2,3,5,7 T1y6 connapra 6yimb kypamms, 101 Gy
counapuuHr Gupopracura Xam 6ynunMaiiau, wynuar yayu 101 1y6 con
IKaH.

Arap ¢=91 6ynca, Oy coununr Tty6 coH OYVnuMmM  Exu
Oy nIMacnuruay anuKnamaa ;\mn,\cluc_:. rava, ALHU, ymoby counn 9
conuraua 6ynran 1yd connapra, anukporu 2, 3, 5, 7 connapra 6yau6
kypamu3s. buz 91=7-13skannuruun ronamus. Jlemax, 91 conn Ty coH
amac Mypakkab coH 3KaH.

I-macana. Arap 1y6 p, ¢ connap yuyn x° —px+q=0 KBaJIpat
TEHIJlaMa HKKHTA Typiau 6yTyH eynmra sra 6¥iica, p, ¢ 1ap TOMHICHH.

Eunm: Tenrnamanuur e4uMIIapH X <X LApTHH
KaHOATJIAHTHPCHH. Buer Teopemacura kypa, p=x +x,, ¢=xx,.
[Laptra kypa g — Ty6 con GYnrann yuyn oxupru TeHrJIMKIaH x =1
Oynanm Ba Gynnan sca g = x,, p =1+ x, — HKKHTa KeTMa — KeT TY6 COH
okauimru kenub unkaam. By sca dakar ¢=2, p=3 6Gynranmaruna
YpHHIN.

2-macana. 2320 Ba 2350 connapu opacuaa xoiiawras 6apua Ty6
COHJIADHHU TOTMHT.

Eunm: Euumnu copnanamwmupuin makcaauaa 2321 nan 2349 raua
Oyaran cownap katopuaan oXuprd pakamu xydr, 0 Ba 5 pakamiapu

||||||J

Ol Tyraran CoOHNapHu €3Maciuk MyMKHH, uyHkH Oy connap 1y6
amie, Jlemax,
2321, 2323, 2327, 2329, 2331, 2333,

2337, 2339, 2341, 2343, 2347, 2349. =

by counap karopunan 3 ra Oynunaaurannapuu yuupamus (6ynna
41 6nunmn anomatuaan goiinananamns). by comnnap: 2331, 2337,
2343, 2349,

Konran connap: 2321, 2323, 2327, 2329, 2333, 2339, 2341, 2347,

by katoppa 5 ra kappanu com Gynamarannmru cababmm 7 ra
KAppIn conapry yuupamus. by Kyliuparuua amanra ommpuiaznu.
Karopaaru Gupunyn connn 7 ra 6y namus:

2321 =7:331 + 4.

Konank 4 conn, ymby conpan 7 conuraua 3 eTHIIMaiiau, nemak 7
Hi Kappann coH HaTypan counap karopuaarn 2321 ganm  keliMHrH
YUt cormarn kenub uukaau, seAu 2324 Ba keiiunrn Gapua 7 ra
Kappati connap: 2331, 2338, 2345, Y6y counapun xam (1) KaTopaau
Vinpamns,

nn wasbarnaru Ty6 con — 11 ra kappanu connn AHUKIIAHMH3,
i 232111=211 okanaurunm  aHUKIAAMUG MyMKkHH. Bywnaan
Kol kenaauran 11 ra kappanu connap 2332, 2343 connapuiu xam (1)
KaTopaan Yunpamus.

Hasbatnarn 13 ra «kappanm comnapuu Ttonammus: konrau
Colapaan Gupunyn con 2323 uu 13 ra 6Ynamus:

2323=13-178+9.

Jemak, 13 ra kappanu cou uarypan connap Karopuua 2323 nau
Iyprra keiinn kenran 2327 counaup. By comnn xam (1) KaTopiaH
Yunpamus. 13 ra 6ynunaguran keituurn con 2340, 6y con yuupuiran.

&u..__m:n.ac Gynraunurn cababam Gy skapaéuun 10 47 TY6 comraua
fnom srTHpn kepak. 2329 — 17 ra kappanu, 2323 — 23 ra Kappanu
colap.

Haruxana konran 2333, 2339, 2341, 2347 counap ty6 counap
THVITTR

6-macana. 2" + 3" furunannu YO xM:anwx::mvﬂm aKpaTHHT.

Ewmm: 2" +3"% = (22 4. 37 ) 242237+ 3%) 212 - 26. 36 4+ 312 )=
w130 612" =2% 343" )= 13 . 61- 488881= 13 - 61- 37 - 73 -181.

T-macaa. _"._.__“a.n ._wm__w_..._“_.m COHH HMKKHTa KeTMa — KeT Hatypaj
Lol Kynaiirmacnaan nbopar akauMHN HeBOTHANT.
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Eawnm:
h: 100 A e 100
111...1222...2=111...1-10™ +2-111...1=111...1(10'" +2)
100ma 100ma 100 me 100 ma 100 mex
10 +2 commuunr pakammapu Gurta 1, OGurra 2 Ba Koaramm

Hoslapaan ubopar, nemak ywby con 3 ra 6Vimnaam.
10 +2=999...943=3.333...3
——

(ll)\l\
100ma 100 s

myHAail Kuano,

111...1222...2=]11...1-3-333...4=333...3-333.. .4
100 100ma 100 st 100 100w 100 mar

Ly muconum uxrtuépuit yeknmn ne N yuyn YMyMJIAITHPHLL
MYMKHH.

1.2-§. ByTyn connap xankacuaa 6yaunnim mynocabarTi Ba yHHHT
xoccanapu. Esxiana anropurvu. Koamukan 6¥anm xakuaa
Teopema.

(Z,+,") - 6yryn connap xankacu 6Y1m6, a,b € Z 6yncun.
Mabnymkn, arap wysjaaii ¢ conu (ce Z) tonunub, a=b-c

Oynca, y Xonna a conu b couura GVamHaam aeiinnamm. Bynuuuiira
HHcbaran xoccanap:
D) V(ae Z)a:a, uynku a=a-1

D a:brbic=aic,
3)aibabic= (atbh)ic
4) aib AbJc = (a+b)jc
5)aic,yana¥(b € Z)(ab):c
6) a:b = (—a)ib Aa:(-b) A(—a):(-b)
7) Y(ae Z)a+0,al0
8)a#0na:b=|alz|b|
Tavpud. a Gyryn connn b ra (b#0) konankmm 6¥nmm ae6,
myHnaii Oyryw g,r€Z counapura aiTHAaAMKH, KyHHAArH TEHrIHK

Oackapunau:
a=bg+r,0<r<b|.

Tanpuduu unobarra onran xonma, Kyituparn MYXHM TEOpeMaHH
KeITHPaMK3.

I - reopema. Uxtuépuii a,b € Z,b #0 yuyn, a un b ra goumo 6up
KMIAMATIIH KOMIHKIH OYIMI MyMKHH.

Hcbor. a) beZ, b>0. b ra kappam COHJIAPHH  YcuIl
Taprnbuna xoiinawTupu6 unkamus: ..., b(—2), b(-1), b0, b1, b2, ...
bq « Z 6yncun. ur karra 6yTyH coH a aaH KatTa 6ynmacun. V xonpa,
b-gsa<b(g+l) Ba O0<a-b-g<b. r=a-b-q OpKaJu
Oenrnnaiimus, yupa: a=b-g+r, 0<r<b.

b) be Z,b <0 xoccacuuu Kypub unkamu3. Y xonga -b > 0. a) xoccara
MyBoduk, wynnaii g,reZ masxyn, a=(-b)-g+r, 0<r<-b &xu
a=b-(-q)+r,0<r<-b.

Mronamurn. g, r, q,, r, 6yryn counap 6yincun, Oyuna a=b-qg+r
W a=b-g +r, 0srqb|, 0<r, <b|.
by nucbarnapnan:

b(4=q)=r—r=bllg—aq|=r—r| (1.1)
I'a ora 6ynamus,

Kommmrn - 6y mmmnnnr  raspudman  0<|r —r|<|b| 6yamum
Kennb gukaan.

Arap g # q, 1e6 dapas kununca, (1.1) Hv___._ |__,_ 2|b| 6§ nrannuru
cababim kapama-kapwn dukpra kenank. Jlemak, q=gq,.Y xonaa, (1.1)
Jan kenub unkaam, r=r,.

2 ra kappaiu GyTyn comnap (awmu, 2k, KYPHHHILIAH COHJIAp)
wcygpm, 2 ra kappanu Gynmaran  Gytyw coHnap (swumn, 2k+1,
KYpHHHIIZArK connap) sca mox counap 1e6 IopHTHIA/N.

Bynna ky#uzarunap Ypunnu:

4) MKKHTA TOK COHJAPHHHI MHFHHIHCH Ba aiiupmacu  xydr,
K¥nalirmacu sca Tok con 6ynamau.

6) wuKKHTA KY(T COHNAPHHHI  HUFHHIMCH, alinpMacn  Ba
Kynaiirmacu xkydr con 6ynaam.

I-macana. 2+aBa35—b conunap 11 ra 6ynmnca, a+b con xam
Il ra 6¥nunummnm ucbornanr.

Eunm: b) a+b=(2+a)—(35-b)+33 6ynrann yuyn a+b con
Ll ra 6§ mmnann.




2-macana. Yyrta KeTMa-KeT HaTypai COHJapiaH OuTTacH 3 ra
Oy nuHuIIHEN ncboTnanr.

Eunm: Harypan connapun m, m+1, m+2 wakimaa uonanaw
MYMKHH. Arap m =2k —1 6¥ica, y Xonja keTMa-Ker COHNApHUHT OupH
KY(T, Konran MKKHCH TOK comnap 6ynmaan. Y xomia Ky(dr coH yura
Kappasii €K1 TOK connapian 6upu 3 ra kappanu 6¥nanu. Arap m =2k
Oyuica, Gupn TOK, KosraH HKKHCH syt 6¥namu. Y Xonaa ToK cou yura
kappanu €ku oKy T connapnan 6upn 3 ra kappanu 6ynamu.

3-macana. 5 Ta kerMa — Ker Harypa COHNIApHUHT K¥naiiTmacu
120 ra 6y nuunimnnem ncGoTnanr.,

Eunm: Bepuiran comnapian kamuna Gurrack 5 ra, kammaa
Ourrack 3 ra, kamuaa HKKUTAacH 2 ra GYIHHNILH aHAK.

Byunan rawkapu, 2 ra 6¥nunaguran COHNapjian Kammja OUTTacH
4 ra 6ynuHrann yuyH k¥ynaiirma 5:3-2-4=120 ra Oy nunam,

4-macana. Typrra kerma-ker koiinairas OyTyHn counap
kynaiitmacura Gup Kywmaranga TYauk KBaJIpaT XOCHN OYiIHIIMHK
ucbornaur.

Eaum: m—1Lm m+1, m+2 —TYpPTTa KeTMa-KeT KejlaJdHraH
OyTyn connap 6yncun. YV xonua
T: - :EA__: + _:.ﬁ 0 NV +1=

=(m—1)(m+ wv?m + Ev +1= AEN +m— _HN
S-macana. 11" —1 counn 100 ra Oy muHumHn ncbornanr.,

Eunm: Hetoron OuHOMIUHN K 1naliMu3:
(1+10)° =1+C}, 10+ C 10> + C2, -10° +...+ 10",
Bynnan
(1+10)° ~1=10-10+C2 -10* + C}, -10° +...+ 10 Xap 6up K§umnysun
100 ra 6y muanm.

1.3- §. Jur karra ymymuii 6¥1ysun Ba Inr kuunk YMyMHii
Kappajau. EBkana anropurmu

Tavpud. Arap a,:5(i=1,n) Oynca, y xonna SeZ, a,a,,..a,
OyTyH connapuunr ymymuii 6¥ayBuncu aeiiunanm.

Tavpud. Arap d e Zcoun a,,a,,...a, OyTYH COHJIAPHHHT yMyMHUii
OynyBumcu 6yu6, wy comnapumnr xap Kauaii YMYMHIT 6¥n1yBuHCcHra

12

OYaunca, y xonna d conura a,,a,,...a, COHNAPHAHT T KaTTa YMYyMHid
OYnysuncn (OKYB) 1e6 aranaau.

Ywby a,.a,,...a, G6yryn comnap DKYBunuur dakar mycbhar
Kniimarunn  kypuG umkamus Ba  yuu (a,,a,,...a,) éku DKYB
la.a,,...a,) neb GenrunaiiMus.

Jlemma, Arap a=b-g+r 6inca, y xonua
IKYB(a,b) =IKVYB(b,r).

Hkxn O6yTyn connunr DKYBunu Tonnm Macanacuuy eyamus.

abeZ,alb 6yncun. a wnm b ra KOJZIHKIH 6 namMus:
a=bg,+n, 0<r,<b|.

N b un b=rnq, +r,, 0<r, <r ra 6¥namu3 Ba X0Kka3o.

by kerma-ker 6y skapaéHuHn HOJUTH KOJIMK XOCHJI KHIMAryHYa
Jasom ortapamus. Yyuku 5 >r,>n... a, bla | b, bla) HaTypan
CONIAPHHHHT KeTMa-KeTJHIH TyraauiauMmac OYJMImM MyMKHH 9Mac,
wpo neN, wyunaii marypan con Gopku, y r:r,. Haruxkana
ICHIIMK 3aHKHPHHN XOCHII KHIAMM3:

a=bg, +r, O<r<b|
b=rgq, +n, O<rn<n
n=ng, +n, O<r<n (1.2)

hha =t +1,0<r,<r

n=l

.1|_ = ﬂ«@:. _-._:+_ =0

L3

(1.2) renrauknan (a,b) =(b.r) =(r,n)=...=(r,,0)=r, uu xocun
Knnamus., Llynpaii knmb, Kyiingarn Teopemara kenamus.
1-Teopema. a,b (a /b, b fa) Gyryn connapunur JKVBu a, b

Oyryn connap yuyn EBKan anropurMuia oxupru Homu 6yimaran
KONAMKKA TeHT.

Mucon. 816,-187 GyTyH connapHuur sur karra ymymuii
OYIyBUHCHHK TONHLLL

13




Eunun: 816,-187 Oytyn connapra EBKJIHJ alrOpHTMUHH
KynnaiMu3:

816[-187
e
~187|68
T -204|-3
68]17
68| 4
0

KYpHUHHUO TY pubANKH,
816=—187-(—4)+68, —187=68-(-3)+17,68=17-4

Honnau dapknm konauk 17 ra renr. Xycycas, (816,-187)=17.

2 - Teopema. a, € Z T = av O6yncun. Arap,
(a,a,)=d,.(a,.d,)=d,,(a,.d,)=d,,....(a,.d, ,)=d, 6¥nca, y xonua
(a.a,,...a,)=d, , Tenrnux ypuunu 6ynamm.

byTyH connap DKVYbu kyiingarn xoccanapra sra:

1) kaTranurura kypa sur karta mycbar ymymuii 6¥ysun Aa__a“.:..a,_v
ury counapHuur OKYbu xucobnananu;

2) abeZ,me N, 6yncun, y xonna (am,bm)=m(a,b);

b b
3)arap a:m, b:m, 6¥nca, y Xxonaa, ﬁw.lu = ﬁn v
m m m

4) arap d =(a,b), 6ynca, y xonaa, I(x,ye Z),ax+by=d.

Vaapo 1y6 6yryn CORJIAP. JHI KHYHK YMYMHIi Kappaau OyTyH
COHJIAp

Tavpud. q,a,,...a, Gyryn cownap y3apo 1y6 ne6 aranamm, arap
(a,a,,...,a,) =1 6ynca.

V3apo 1y6 connapuuur xoccanapu

I abeZ, (a,b)=1 ©3(x,yeZ)ax+by=1.

Hcbo. a) llaprra kypa, (a,b)=1. DKYBuuur 4-xoccacura kypa,
Iy, yeZ)ax+by=1.

6) Waptra kypa, ax+by =1,(x,y€ Z). (a,b)=d 6yncuu.
ax+by=1=lid,d € N Alid = d =1. Bynnau kypunanukn, a sa b

Ysapo OyTyn Ty6 connap.
Xyaoca. Arap OKVB (a,b) =1=> aia,,bib, = (a,,b)=1.

IUr KHYHK yMyMuil kappaan 6yTyn conaap

Tavpud. a sa b connapunnnr mycbar ymymuii kappanuiapu
HUMAA SHI KHYUTH [y COHJIAPHHHI OHI KHYMK YMYMHIl Kappaiucu
Jieiinnanm Ba y [a,b] opkanu Genrunananm,

Arap k:a, T Hmv 6yaca, k € Z GyTyH coum @,,a,,...,a, connapra
YMYMHUii Kappanu OyTyH coH Jed atanaim.

Arap meZ OytyHn coH a,,a,,...,a, OyTyH COHIAp y4yH yMyMHii
KAppanu COHNAPHUHT 3HT KHYnry 6¥iub, Xap kanjaait ymymuil kappanu
OyTyn cod m ra 6ynuuca, y Xoi1a m COHH @,,q,,...,a, COHIAPHHUHT
enr knuuk ymymuii kappanucu(9KVYK) ne6 arananu.

Bytyu connapuunr DKYKunu dakar mycbar kuitmatunn kypub
unkamus sa IKVK(a,,a,,....a,) & [a,,a,,....a,] Genrnnaiivus.

a-b
(ab)

I-xymoca. V(a,be Z),a+#0;b+ 0 yuyn my counapuunr IKYKu
MKy 1.

2-xynoca. a Bab (abeZ) connapuHMHr IHr KuuMk MmycOar

YMYMuit kappany couu wy 6yryH connapuunr IKYKu xucobnananm.

1 - Teopema. V(a,be Zv,?.&_ =

byryn connapunur YKYKu xoccanapu

1) a,beZ,me Noynca, y xonna [am,bm]=m|a,b];

: . b
2) arap a:m Ab:m 6ynca, y xonaa ﬁmhg = [2.5]

m m m
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3)arap d = (a,b) 6¥nca, y xonna I(x,y e Z),ax+by=d.

Xoccanap

a) p 1y6 con 6ynca, uxTuépuii narypan m com yuyn (p, m)= 1
Oynanu;

byd =(m,n), m=dm',n =dn' 6ynca,y xonaa (m',n") =1 6ynanm;

c)d =(m,n),m=d'm',n=d'n' ba (m',n')=1 6ynca, d=d'
O6¥nanm;

d) arap m=p"p...p{* Ba n=plpk. . . pl 6ynca (6y epna
Pys Paysesos Py — TYO coOHnap, «,, 3 >0), y xonna

(m.n) = pleie) printesp)  via )

TEHTJTHK YPHHIIH;

€) aBab COHNAPHHMHT HHI KaTTa yMyMuii  6YnyBuncH iy
COHNapHuur Gapua ymymuii 6¥rysunnapura 6yamnan.

Hartypan connunr 6yayBuniap conn Ba yJaap iMrHHAHCH

Hxtnépuii natypan a con yuyn r(a) sa maav (hyHkumsnap moc
PaBHILJIA @ COHHWHI Hatypan GynyBuMiapW COHM Ba yJapHHHT
fnruHaucnan  wdoaanaiizm. By (ynkunanap yuyw  Kyiingarn
dopmynanap Ypuninn:

r(a)=(e +1)(a, +1)..(a, +1)= W—AR +1)

i=l
ap+l ay+l _ h.._.—l_ " e+l -1

-1 -
S(a)=2 1P -1 Pl o
hv_l_ .ﬁuur:_ p.~—1 i=l _ﬁu___l_

@y

L
Oy epaa: a = p{" p3°...p& = :Fﬁ - @ COHHHHT KaHOHHK éfiHaMach.

By dynxunsnap myntuniankatus, swuu arap (a.b) = 1 6¥nca,
T (ab) = 1(a) ©(b) Ba S(ab) = S(a)S(b) renrmmuknap YPHHIIH,

Diinep pynkausncu,
Tabvpud. a uarypan coupan karra 6ynmaran Ba y Gunan y3apo
Ty6 GYnrau comnap cowura, Jitrep (ynkunscu neiiunagn xamna y
@(a) opkanu Genrunanamu.

@(1)=1 ne6 kabyn kununran. Ditnep pyHkunscu:
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p(a)=a e Jie )

h— ﬁu h_a
=(p! ~ P )(p5 - p3").. P2 - p2™).
(hopmyna kypunnmmaa udonananamm. By epna a=p/pp.p" —

COHHMHI KAHOHUK EfHNIMacH.

Xycycan,

o(p*)=r"-p"0(p)=p-1.

Dliep PyHKIHACH MyITHIINKATHB, SHHH y3apo 1y6 a,b,...k counap
yuyH
@(ab..k)=p(a)@(b)..o(k) wapr Gaxapunazy.

I-macana. Mkkuta ketma-ket xydrt connapuuur DKYbu 2 ra,
10K connapiunr DKYbu aca | ra Tenrnurunn ucbornanr.

Eunm: 2n,2n+2)=2(n,n+ 1) =2.
M+3=2n+1)1+2
4 1=2n+1
2=1-2 6ynnan 2n+1,2n+3)=1.

2-macana. p > 3 1y6 con 6 ra GynuHranza xocun Oynran Konauk
I €kn 5 ra renr 6¥nummnn ncornanr.

Eunm: p > 3 cou 6 ra 6¥aunranaa 2 sa 4 KOJauKnap xocui 6ya
OJiMaiin, ake Xonaa p con xkydr 6ynap spu. p > 3 con 6 ra 6¥aunranna
3 konauk Xam xocun 6Yna onmaiiam, ake Xonua P COH 3 ra 6ynunap
. Jlemak, p > 3 1y6 con 6 ra 6YiMHranaa Xocun O6ynran KoNIHK Exu
| ra €ku S ra TeHr GYIHILH MYMKHH.

Harwxa. p> 3 1y6 con 6 n + 1 k¥punmmra sra.

3-macana. 3 = (51, 21) un 51x + 21y waknna udponananr.

Eswnm: 51 =21-2+ 9,21 =92 + 3. Bynnau

3=21-92=21-(51-212)2=21-5-51-2. lllynza, x=-2, y=5

4-macana. 1428 Ba 2765 counapummmr SHr Kkarra YMYMHii
OYnysuncn Ba sur KHYHK yMymuii kappaaucuun EBkiug alrOpHTMH 1aH
poliananub Tonunr:

Evmun:

1428=2765-0+1428;
2765=1428-1+1337;

1428=1337 - 1494+

ZREKISTON RESPUELIKASI OLIY VA O'RTA
1337=91- 14 SUS TA'LIM VAZIRLIGI CHIRCHIQ DAVLAT
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91=63-1+28;
63=28-247;
28=7-4+0;
Tlemax, (1428, 2765)=7.
by coHnapuunr ymymuii kappamacunm  Tonmm y4yH aca
[a.b]-(a,b)=a-b popmynanan oiinananamus.

-2765
[1428, mqomu_ = E.wmqwqo =395-1428 = 564060.

S-macana. Vura kerma-ker Hatypan counapuuur EKVYE Ba
EKYKuuu tonunr.

Eunm. (n,n+ 1, n+42)=((n. n + D,n+2)=(1,n+2)=1.
[nn+ _.z+M_uﬁa.:i__a+mu_n_ua.”=+ 1),n+2]=
_n(n+1)(n+2) n(n+1)(n+ 2)
- ?? + :.:+mv a (n,n +2) '
HUHT Ky pT-TOKAMTHra Kapa6 2 éku | 6Ynamm.
Hemak, arap »n tok Oynca, [m,n+ 1, n+2] = nn + 1)(n + 2) Ba
nin+ N(n+ 2)

arap n xyr 6ynca, [n,n+ Ln+ 2] =

2
x+y=150
6-macana. CHCTEMaHHHI HaTypal evyHMIIapHHu
(xy)=30
TOMMHT,
Eunm: (x, y) = 30 kyiiunaru cucremara tenr KY'JIH.
x=30u
y=30v

(u,v)=1.

Bynnan Gepunran  cucremanuur OupuHuM  TeHrnamacw wu+v=>5
Kypuuuwra kenaau Ba u= 1,2,3.4 Kuiimarnap kabyn kunaan. Jlemak, x
=30, 60, 90,120 ra Tenr 6ymmim Mymkus. Y =150 — x nan y =120, 90,
60, 30.

n'+4n® +3

n'+6n’ +8

9KaHWHHK HcboTnanur,

7-macana.

Kkacp OyTyn n napaa kuckapmac Kacp

n'+4n’ +3  (n* +1)(n* +3)
n'+6n* +8 (n+2)(n*+4)
Ounan y3apo 1y6, n® +4 con sca n* +3 Gunan §3apo 1y6. n® +1 Guaan
Oy Kkacpuunr ymymuii 6ynysumcu 3=(n’+4)—(n’+1) 6Ynumn
MyMKHH. AMMO n”°+1 coun 3 ra 6Ymuumaiimm. Ilynpaii kuau6,
KACPHUHT CypaT Ba Maxpaxu ¥3apo T1y6.
8-macama. 2002 couunr Oynysunnap comu Ba ynapHuHr
WNrMHARCHEN TOMHHT.
Eunm: 2002=2-7- 11 - 13, 6yunan
T(2002) = (1+1)(1+1)(1+1)(1+1) = 16
N_.._ =1 .MT_ —=1'3 —_+_ -1 Mu_..,_ =1
2002) = . . .
.wﬁ v 2-1 7-1 11-1 13-1
9-macana. bapua m, n  GyTyn connap yuyn [m,n]-(m,n) = |mn|
TeHIIHKHKH HeDoTnanr.
Eunm: IOkopuaa kypcarunran tanpudy sa Xoccanapra kypa,
?.E u_”_a__v: Oyaranu yuyw dakar warypan m,n comnap Y4yH
nebornaiimus.,
m=ppy..p Ba n=plplt . pl 6yncum (6y epna,
n=L2,..n p,— 1y6 counap, @, 3 >0 ),y xonza

in( a4 ) 0, min{ay . 5
Aﬂ.zvu.c_sz A) pimi(a; :-:F )

Ba

T____-.i = b.._ana?rh _hu.m_ﬁa?p.h‘; 155 Muh.s:_u. )

Esamm: n*+2 con n®+18a n® +3

=3.8-12-14 =4032.

Tenrnuknap ypuuiaun. byunau

Auztav = Mu__ﬂina_.k.___..d_..in?_,‘____-ﬁ”.:???-ﬁwﬁslf.h& e HwM__EHQT_S v_..ah.:.u?. 5) =
- ﬁu_:__:?_.hfa_-u__n..b._ Uwum__:..?“_.\mv_.aﬁ__nu.__.s " ﬁuh_.._:nn. M Jrmax(ey 4 ) o

+ 3+ o+l
=P Apth . ot =mn

wenub YnKkaau.

L4-§. Paumonan comnapum wexan 3AHKHP Kacp KYpHHHIAA
npoananm.

MKKR HOMABLIYMIN 9HIHKIH TeHraamanap. a sa b uarypan
connap yuyn EBkaua anropurtmu Kyitnaaruua 6yacuu:
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|
I
a=bg,+n 0<r,<b;  — 1
_ b=rq +n,0<n<r; 5 b g |
1
_ h=nrg,+n,0<r <n; §+F+
T =Ny + 1,01, <1 _; s
ot =0l + 1y =0 q,
Xap 6up Tenrmuknu 6Y1yBunnapra 6Ym6 ynkamus: TEHIINK KeHO YHKaIH.
a
_ M. =q,+ H.I_“ (1.3) by wudona b PallMOHaNl COHHMHT 3andicup Kacpza éuuimacu
2
_ Actinnann. “3amxup kacp ” “y3mykcus kacp ” ne6 xam atanaju.
b Y 3amxup kacpnap [g,,q,....q, | kypunnumna Genrunanann.
o (1.4) . 1-macana.
_ Pua +53, ._Nlcuu+MHu+rH|uu+ : =3+ 1 =
(] r p’ 31 31 31 1 4 !
| 2 2 + ==
I 7w W
_ 4
r,
7_ ey _‘1? ) =3+ __ =3+ __ =3+ __
Hatuxana renrnuknap xocun 6ynazum. 1+ — I+— 1+ _
a 1 b 6+— 6+— 6+—
Y Xomna, —=gq,+—; (1.3) Tenrnukka (1.4) TeHrnukaarn — 4 4 1
b b r — 1+—
= ! 3 3
i 120
7 —n—,—ﬂzmﬂsm—‘_ —atxﬂnm_n- Gxu lm — —w‘ _.@. _. N— o
a I | 1
—= -—= = a
b Dt =%t By G+ 1 g T.:e_.-:.a.__ 3aHAMp kacp Oepunran Oyicun. YV xonua
| n o 4T P,
r —s..e. ysuos s _.» Sn 3aWKHp Kacp k-mywocub kacp aeiimnanm Ba th
|
_ a 1 . 1 P a .
b 9+ 1 Dt | KYpinnmna 6enrunananm. —- = — 6ynuinn aén.
W% @t e b
g, +-% q, + iy MyHocub kacpnap Kyiinaarn xoccanapra ara. Arap k > 2 O¥ica,
r
_ ; ___.|_ LB =F.,q+F;0 =09 +0.:
- 2 P P PP B B
_ uosara sra 6ynamus. By skapaéuun naBom sTTHpcak, B2 c-Cx. 3.3 <L,

8 0 b 0 "0 0 o

_ - TRRRRRRRE——————m—s—5—»,/




B By _ (D

S =

m., QT_ Qw 5 QT_ '
4.P-0 -0 P, = =nt.
By Xoccanapuunr wucOOTH MaTeMaTHK MHAYKUMA METOAHHM
Kyiunaw Epramuia 6eBocuta Tabpudian Keiubd YMKaaM.
Macanan, 1— xoccauunr ncborunn kypub unkaiinmk:

l—.r
mlﬂlahuﬁa+hu|acﬁ_ ~“

o 10 9 4,
F,=q,,0,=L:F =q,-q,+1,0,=q, Oynnum paswan. YV xonpa, k=2

Y4yH

oynranu Y4yH

W.._l =g+ 1 =g, + q, _ 49,9, + 4, + 4, _
o, 49, +1 949, +1 a4, +1
9>
- Ammcﬁ_ +:Q~ +4, — ﬁ_ 4, +mu=
G4, +1 0 -q,+0,

byunan P, =F -q,+ F;0, =0, -q, + Q, Xocun 6ynazu.
®apas kunaiinuk, k narypan con yuyn |l-xocca tyrpu 6¥ucun. 1-
R B.gq+Ek,
xoccaun k+/ yuyn wucbor kunamus. Span, — = et BT e

Q, - O +0Q, |

] n ml
Oyncun. — MyHocud kacpaan MYHOCHO KACpHH XOCHJI KHJIHLL
@__ DT._
1
YUYH g, HH g, +—— Ounan anMairrupui kudos.
Q»L
LyHuHr yuyH
1
A.(g+—)+F_
B s _ Dis1 km = bostiin + Fics + Qi =
O 0,.(q, + FV +0,, Qi 1@ubin + Qi + Qiz * G

nm___,+_
n (B + B2 + By = Fo-a,+F,
(Qid + O + Qi Q-G + Qi

Hemak, B, =Fq,,+P ;0 =04, +0 -
Kosnran xoccanapuu mycrakui ucbotT kuianb KypuHr.
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4 - xoccapan (F,0Q,)=1, sbHH, MyHOCHG KacpHMHT cypar Ba
Maxpsn - Ysapo  1y6  con  6Ynumm  kenub  uymkaam. YyHkn
B0 O =(=1)"" con B, Ba Q, connapuuur sur KarTa yMmymuii
OV nymmenra 6y nunanm.

a

Jlemar, , ¥4CP KHCKapTHPHIMaran Gynca, y Xoma m HH 3aHKHP

KCpER GO KHCKAPTHPHIL MYMKHH.
1341

2013

Zemancana. KACPHH 3aHKHP Kacpra Efilmk:

1341=2013-0+1341
2013=1341-1+672
1341=672-1+669

672=669-1+3
669 =3.223
Y o
1341
= =[01113]=0+— 1 _447
2013 I 671
e
1+ ——
1
14—
223
Atap (a,b)=1 6ynca, abuu M Kacp Kuckapmac kacp 6ysca, y
NI QB —PF-0_==D"" TEHTIIHKAaH

b0, ,==)" &u b-P_,—a-Q,, =(-1)"" xocun 6¥namm.
By iz :;Q.....Al_v=_+&._mﬂ.|_.nl_v=-__u~ TEHIJIHKKA sra Gynamus.

Yuuw ¢ ra  kynaiitupcax, a._n.@.,_ Als.._iw._m.m_-_ (=D)"'|=¢
IeuEe xocun 6ynazm. Jlemak, (a,b) =1 6ynranna
ax+by=c (1.5)

IEREIMAaN T euuMaapuian Gupu

Xo=cQ,(-1)"

Yo=¢-B, (=" (1.6)
SOEIE OV (1.6) TeHrnaManiuir ymMyMuii equmu
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x=xy+b-m
T =yo-arm (1.7)

(opmyna 6unan xucobnananm.
3-macana. 25x—16y =9 tenrnamanu GyTyH comnap Tyniamuga
€UHHT.

25 9 1 1
16 16 10 1+~
9 9
=1+ __u_+ H_ =
= 1=
7 7
=1+ ! =1+ _
1 1
1+ 1+
| 1
_+|....p 1+ 1
- 34—
2 2
b =1+ I nm. Jlemax, |_um. Tonunran
n..l— —+|—n 7 Q_ 7
_+|_.
3

x=90,(~1)" +16m,

~y=9B(-1)" -=25m, mez,
x=9-(=7) +16m=—63+16m,
=y=9:11-25m=99-25m, me Z.

Kuitmatiapuu (1.7) popmynara kyiiu6,

x=-63
Ymymuii euumun tonamus, Xycycuii eunm cudarnia A 99
y==
HH OJIHIL MYMKHH.
Tekwmpuur: 25-(-63)—16-(-99) =—1575+1584 =9
4-macana. butra KytHuaza nammanap Gunas qymosnnap Gop.
Ynapuuur o€kmapu comm 76 ta. [Naunuauwusr 8 Taman oérm,

YYMOJIMHUHT 3ca 6 Tajan oéru Gop OYica, KyTHyaaa Heyra nauwia pa
yymonu dop?
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B Dapas kunaiionk, KyTH4aga X 0Ha nawiua Ba y AoHa
i Bop. Macana waprara kypa, 8x + 6y = 76 &ku 4x+3y=38.
1 1

I = = 14~

3 3

x=38+3m,
A *wulwwlfa. meZ,

Mexun macana waprura kypa, x > 0, y > 0 . Tonmmran

T

apumur mycbarnapusu OJIHIIHMH3 Kepak. SAbun,
4 dm =0 Evina umm m 19
H —-—<m<-——, HaaH ~ 9ca
“Adm=0 meZ, A 3 2 s
‘—um “ms low Kkeaub uukaan. Arap, m=-10, 6¥nca, x=8; y=2; arap

Wi 11, 69nca, x=5; y=6; arap m=-12 6ynca, x=2: y=10 6¥naau. Jlemak,
MACWI eMu Ky itrarnnapaas nGopar:
L |x=8 x=35 x=2
181 2) 3)
yw2 y=6 y=10
Hppaunonan  comnapnm  3amxup Kacp  KypHHHIIHAA
Mo, Arap o uppaunonan con Gepuiran 6¥nca, yuunr Gytyn

KUCMin  akpatub,  Kylimgarnua  @3m6  onMIIMME3 MYMKHH!
“|e] v {a}. By epna [@]-6epunran & wppaumonan connmnr Gyrys
IMN, @} ~Gepuira o MppauMOHAN COHRMHI Kacp KHCMH GYIHG,

.-ui I, 0<{a}<1 mynocabarnap ypuunnm Gynaam. Arap [a] Gyryn

! I
i (&, >1) xYpunmwna €m6 oncak, @ =g, +— TeHrHK
a, @,

1
Aocun G naau.

MM @, ydqyH 1OKOpHAArM KapaéHHM Takpopnad, a, HH

!
o kYpunninaa #3u6 onamu3 Ba X0Ka30:
a,
— .
@, =q +—.q =[a]a >
hNu
I

@ =49, +M.§ =[], >1.
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By xapaéunu n mapra Takpopnacak, « n?ee_.....ai.n.a_um:*:w

Kacp Xocwsn Oynaaum. By okapaéHHM uYeKcH3 JaBOM  TTHpCak,
@ =[4Gg: G2, 1+q, -] 4EKCH3 3a8KHP Kacp XocHn 63 nazm.

Arap a KBajipaT WppauHoHaNTHK 6Ynca, seHu wynaaii a,b,c nap

a+Vb
C

masxyn 6ynmb, a = KYpHHHIIA E3u11 MyMKHH GYJica, y Xonaa

€ HH YEKCH3 JaBpuii 3arkup Kacp cudparuaa udhoaa KU MYMKHH.

5-macana. 2 uu uekcus JlaBpHii 3aHxHp Kacpra EMuMHT,
Eumm:

1 1
V2=1+(2-D)=1+——=1+ =
I J2+1

J2-1
u_+1_|_n...n_+lu_|

i = =
V2+1 2+ .

Jlemax, 2 =[1,(2)]
6-macana. 180 nan karra 6ynmaran Ba 5, 7, 11 napra 6yaunmaiiuran
COHJIAp COHUHH TOTHHT.
Eunm. n=1808ap, =5, p, =7, p;= 11 nap yuyu

B(180;5;7;11) =[180] %_lwﬁ %Mﬁ %__W_J +

57 5 R

=180-36-25-164+5+3+2-0=113.

1.5-§. CncremaTHK consiap Ba yiap yeTnaa amaauap

Pakamuu HOMIaw Ba EMWHUHT Xap Kanjail ycynu commap
cucTemacu 1ed atanamau.

bapua comnap cucremacn MkkH cHH(ra 6YaMHaM: NO3MUMOH Ba
Honosnunon.  Counapuu  E3Mwaa  MmIATHIAAMran  Genrunapra
pakamnap nefimnazn. Ilosuumon canwok cucremacuna Gepuiran
COHHWHI' KHAMATH COHHM TACBMPJOBYH paKaMJIAPHUHI SrajjiaraH
ypuura Gornmk 6ynaam. Mucon cudaruaa, 0, 1, 2, 3. . . . 9 apa6
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MAMINPIAAN  TAIIKHI TONFAH VHIMK CaHOK CHCTeMaHHM Kapau

Yip conparn TyTran ypusnapra kapab Typan kuiimMaTHH akc
Honosunon canok cucTemanapuua OeNrHHHHI KHIMATH YHUHT

i ypunra Goramk smac. Mucon cudatima pum paxkamnapm

CHCTeMacHin  kentupum Mymkun, Macanan, XX conuga X

« Kaepaa  okofiawrannra  KapamaciaH  VHIMK  CaHOK

wiarn 10 kuitMaTuam anrnaraau.

__ MO pUM carok cucremacu 7 ta Gesruaan ubopar: I-1, V-5, X-
0, 150, C-100, D-500, M-1000. By canok cucremaza COHJIApHH

I Ky fimarn Konanapra aman KHiuun Kepak:

WP kimk Genrm katra Genrm  onamaa Typca, aiiupyB amanu
RPN,

AUp karra Genrn kuuuk  Gedarn  onqmaa Typea, KyulyB amasiu

AP,
e CLV-155, CM-900.

: IMosnumon canok cucremacu
M {01,2,..9-1},ge N,q>2 6§ncun.
Abip @« N conn ymby
a=aq" +a_q" +..+aq+a, (1.8)

AV pinaa wdonananran 6yica, y Xoija a coHn g—acocra Kypa
AWK cnetemacnaa ndosapanran aefinnan.
win, mgAm =15 vy, #0. @€ N COHMHMHT g—acocra Kypa caHOK
Maciaa  womacn  kuckava  a=(ayq, ), KYPHHHIIMA
AN,
onan: 589, =5-12° +8.12+9 =825

Teopema. Xap kanpaii a (a € N) connnn g—acocra kypa canok

Aiciemacuaa (1.8) ndonacn, 6up kuiimatin anuknanaau.
Hebor. (1.8) nu  MatemaTMK HHAYKUMA MeTOIM épnamuja
WeOoT M,

W ae Na<g 6yncun. Y xonna (1.8) nan a =a kenn® ynkamm.
W acNazq Gyncun. ®@apas kunaiinnk, V(me N),1<m<a
SRR THPa OJICHH.
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a HH g ra KONMKH 6Ynamus: a =bg+a,(a, € M ),6yuna b<a,
y Xxonna dapasumusra MHAYKTHB Enpammub, b uu  Kyiiujarnua
TacBHpnaii onamu3:

b=aq"'+a,q"" +..+a,q+a,a,eM,a,#0(i=1s). (1.9)
(1.8) ra kypa, a =bq +a,(a, € M), Teurnukaan:
a=aq’ +a_q" +..+aq+a,.

Marematuk unaykuus npusuuny épaamuaa (1.8) ra sra 6ynauk.

Sronanurn. V(ae N) con ydyn (1.8) HUHI YPHHIN SKaHTUTHHH
mMatemMaTHK HHIYKIUS MeTon épaamuja ucbotnaiiMus.
a) aeN,a<q 6yncun. Y xonna (1.8) nan a =a xenub uukaau Ba
AOHA.
b) aeN,a2q 6yncun. ®apas kunaiinuk, V(me N),1<m<a (1.8)
KAHOATJIIAHTHPA/IM Ba ATOHA.

V(a e N) 6yacun. (1.8) nan dapkanpok ¢ acocra kypa Kyinaaru
KYPHHHULITA KEITHPA OJMIIAMH3 MYMKHH:

a=bq +b_q"" +...+bg+b, (1.10)
(1.8) Ba (1.10) nan:
a=(a,q"' +a,q" +..+a)g+a,=(b,q"" +b,_q"" +..+b)q+b,.

By Tenrnukaan, konaukin 6¥muimn reopemacura kypa:

a,=by,b=a,4"+a, g +..+a,=bq"" +b_q" +..+b,
b < a nav unjykuns apasumusra kypa b)t = s,a, =b,,...a, =b,.
llynnaii kunub, Va e N yuy (1.8) Tenrnuk sronaaup.

CucreMaTHK CORMAP YCTH/A aMainap
Xap X COHNap cHcTeMacHia KYuiuil, aiupuiL, KynaiTnpuui,
Oymu  amannapn 10 acocnM caHOK CHCTeMacH Koujacura k¥pa
Gaxkapunau.
Mucosanap:
1. Kyunm, afiupum.
L3768, 7632,

6832, 6858,
13711, ° 663,

2. Kynadirupum, 6¥amm.
28

465,
30=3-8+6 33162,|457, 35-4.8+3

+Wh.~mw 39=4.8+7 2753, 56, 29-=3.8+5

4163, 28=3.8+4 3432,  23=2:847

45326, 35=4.8+3 3% 42=5-842

46=5-8+6 0 35=4-8+3

b N 28=3-8+4
33=4.8+1

Bnp canok encremacnian 6omKa canok cHeTeMacura yrum

@ COHM p acocra Kypa, caHoK cHcTeMacuia OYICHH. a COHHHM ¢
IWOCTI K pa caHoK cHeTemacka E3ui Tanat KHIHHCHH.
hapas kunaiinmk, a CORMHN ¢ acocra KYpa CaHOK CHCTEMacH1a

a=ayq" +a,q"" +...+aqg+a,.
m.__ W,y a,  connapan tonuw 3apyp. By p acocra k¥pa camok
IEIOMACH YUYH @ HH g ra KonauKan 6Ynamus: a = b,q +a,.
XyJum wy caHok cueremacuaa b, Hu g ra KOJMKIH 6Yiamus3.
b, =bgq+a,.

Ba xymwwm wynpaii gasom srrapamus. By kapaén ketma-ker
PG, Honb 6YauHMara aiianryHuua 1aBoM ITajK:

b,=b_q+a,,b,=0-q+b_.b_ =a,.

' ICocra KYpa CaHOK CHCTEMAcH y4yH a HM ¢ ra KOJAMKAW OYiuum
Yiiarn cxema éparamuaa Gaxapuiaau:

wle
b,
wla
ale
L
by
Ba (4
0
L pesika TapTub iiYHaTHIMHIK KYpcaTanm.
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Arap g<p, y Xomia a w4 g ra Gymrauparn aq,aq,,....q,
KOJIIMKJIap KeTMa-KeTJIMMM P acocra Kypa CaHOK CHCTEMaCHHHHI Xe
6ynmaranna Gup pakammaan uGopar 6ynamu. By pakamnap ¢ acocra

Kypa, CaHOK CHCTEMacHlarn a COHHHHHT pakamaapu 6ynamu.
Arapna, p24q nan karra éku Tenr Oynca, y xonua ¢ Ba Ganiu

Gy, G,,...,a, KOJJMKIAp p acocra Kypa CaHOK CHCTEMACHHHHI Xey
6ynmaransa 6up pakamuaan wbopar 6ynamu. By pakamnap ¢ acocra
Kypa caHOK cHCTeMacH Epaamu/ia E3HIHILIM 3apyp.

Macana. 545, conunu 12 acocnm CaHOK CHCTEMAacH KYpHHHILAA
€3HHT,

12 conunu caHOK cucTemacuza 6 acocra kypa €3mb6 onamua:
12=2-6+0=(20),.

545,| 20,
40 |25 2%

145 20 |“_\_m”__..
140

5=a,
5=a,
Jemak, 545, =155,,.

MYCTAKWJI EYHIL YYYH MACAJIAJIAP

I-60B. BYTYH COHJIAP XAJIKACHUJIA BYJIMHUILI
MYHOCABATH.

1-§

36. Counap opacuaa xoiinamran ty6 COHJIAPHH TOIHHT.

a) 200 Ba 220; 6) 2540 Ba 2570; ) 1200 Ba 1250.

37%. n > | narypan connap yuyn m' +4 sa n' +n’ +1 mypakka6
connap

G6Ynuman ucbornanr:

38%. Kanpaii 1y6 p con yuyn 4p°+1 sa 6p” +1 196 comnap
Oy nam.

39%. Kannait 1y6 p con yuyu p + 10 Ba p + 14 1y6 connap 6ynaam.

40*, Arap a > 3, natypan m Ba n conjiapuu 3 ra Oyaranna moc
pasniia 1 Ba 2 ra Tenr Konauukra sra 6ynca, a, a + m, a + n conJiap
Bup pakraa Ty6 6yna onmacaurunu KYpcaTuHur.

41*,. n Ba n! (n > 2) connap opacuaa xeu 6ynmaranyia 6utra Ty6
Con BopauruHu ucboTnanr;

42*, bapua 2p + | kypusmwnaru Gyryn COHJIap HuHaa OuTTa CoH
1yna ky6 6Yanumnm ucbornanr, 6y epaa p — 1y6 con.

43*. Arap 1y6 comnapuu 5 Ty6 comaan Gomwab HoMepnab
‘iKiiIca, y Xonaa Xap 6up Ty6 con ¥3uHuM yunaHran HomepuiaaH Karta
OYinuumun uebornanr:

44*%. Arap p > 5 1y6 cou O¥ica, yHunr kBajgpatuan 30 ra
OYranna konumk | éku 19 6ynmuwmnn k¥pearunr.

45*. p Ba ¢ — 3 nan karra Ty6 connap 6ynca, g aw COH 24 ra
Kappaiu 6YIHILIHHA KYpcaTHHT.

46*. Connap 6up Bakraa Ty6 con 6¥na onMacurnum ncboTIanT:

a)p+5Ssap+ 10;

6)p.p+2Bap+5.

47*. Arap TOK p COHHH HMKKM COH KBajpatnapu aiiupmacu
HiiKnnAa srona pasuwiia udoaanaw mymkun 6¥ica, y Ty6, ake xonaa
Mypakkab 6yaMMHK ucbornanr:

48%. 47 wmacana eunmupan oiitananud  Tok COHNApPHH
KYnaityBunIapra a)XpaTHil yCyiuHH KeATHPHO YUKAPHHT.

a) 6643; 6) 1769; c) 3551; 1) 6497 counapuu KynaiityBuunapra
IKPATHHT.




49*, Arap N con ukkn COHJIap KBaJpatT/iapH WHFHHINCK aKIHaa
WKKH Xun uonananca, sehiu N=a’ +b* =c* +d°, y xomma N
Mypakkab coH 6Ynummnnn ucbornanr:

50*. 235 + 9722 connn KynaiiTyBunnapra axparunr.

51*.3" + 3° + | counn KymnaiiTysunnapra axkparunur.

54. Arap 2"—1 1y6 cou 6ynca, n — TY0 con 3KaHIMUrHHK

KYpCaTHHr.
1-§

I. Arap 6ynuuyBun Ba Gynunma Oepuiran 6yica, 6ynysun Ba
KOJUIHKHHU TOINHHT,

a) 25 Ba 3; 6) — 30 pa— 4.

2%, Ucbornanr:

a) TOK Hatypajl COHHHHT KBajapatHHH 8 ra 6yiranna 1 komumk
Kojaau;

0) KeTMa-KeT HKKHM HaTypan cou KBaapatnapu AMFMHAMCHHYU 4 ra
OYnranna | konauk konaam.

3*. 15 coun xap kampaaii Hatypan napakara kyrapuiaub, 7 ra
Oymunca 1 KONIMK KOMMIAHK HCGOTNANT:

6. UxTnépuii 6yTyn n con YuyH ucbornanr;

a) n’ —n cou 3 ra 6¥nunanm; 6) n’ —n con 7 ra Oy unau;

¢*) n’ —n con 30 ra 6y mmuamn.

7*. Onti xoHanu com 5 Gunan Tyraiian, arap Oy coHuu wuan
TOMOHIra OHpHHYM YpuHra YTKascak, y Xonia Oepuiran conpan 4 mapra
Karra con xocun 6ynann. lly coruu Tonunr.

8%, n(n+1)2n+1)(ne N) connn 6 ra GYMBEUILMHY ucboTnanr:

9%. Kacp coHHMHr cypatH, Hkku TOK COHHHHI KBaJpatiapu
aiMpmacH, Maxpaxu sca, ury comsap KBajpaTiapu AHFHHIAMCHIA TeHT.
Ily kacp cypar Ba maxpaskumu nxxura KHCKapTHPHII MYMKHH, 4 Ta 3ca
KHCKapMaciuruuu KypcaTuur,

10*, Tyna xsagpar Gysaran TYPT XOHANH COHHHHI MHHIJIap Ba
yHnap xowacuparu pakamiapu GHp Xun, 103nap XoHacHaaru pakam
Oupnuk pakamaan 1 ra karra. LLly conuu Tonuur.

11*.  Kerma-ker  xoiinawran  6Gewra Oytyn  comunap
KBalpaTIapHHUHT HHFHHIKCK TYNa KBaapaT GYaMacnrinm ucbornanr:

12*. Arap 6upop connn 9 ra 6Ynranna konauk 2, 3, S, 6, 8
CoHnapaan 6upopracu Gynca, my com Tyna ksanpart 6¥na onmaciurumnm
KypcaTuur.

4%, 16 connnunr PaKamnapu ypracura 15 coun &mnran, 1156
SO Ypracura sua 15 &mnran Ba xoka3o. llly connap 1¥na keanpat
OV mumnm kypearunr.

3-§

I8, Eskomn anropurmu épramuaa conunapuuar Kb sa DKVK u
RIS

) 546 Ba 231; 6) 1001 Ba 6253; ¢) 2737, 9163 Ba 9639;

M) 420, 126 Ba 525; ) 529, 1541 Ba 1817,

19. Connapun 1y6 Kynaiitysunnapra axparu6 connapuuur 9KYB
W Tonuur,

1) 360 sa 504; 6) 220 Ba 6600; c) 187 Ba 533;

M) 420, 126 Ba 525; ) 529, 1541 a 1817,

20%. Arap a=cq+rb=cq +r; 6ynub6, a,b,q.q,,r,r, - Gyryn
HOMANpuit connap; ¢ — 6yTyn mycbar con 6yca,

(a,b,c) = (c, r,n) TeHTJIIMKHK HcBOTHaHT, By Tenrauknan (a.b,c)
I TONMII KOH/IaCHHK KenTHPHG YMKapUHT Ba Uy KOMJAHH 1 Ta COH
YUYW YMYMIAIITHPHHAT.

21. 20-macananan Qoiinanannud, kyinary cornapuu DKVb u un
1o,

4) 299, 391 Ba 667; 6) 588, 2058 Ba 2849;

€) 31605, 13524 , 12915 Ba 11067.

2. [ab]=--2

(a,b)
cotapuunr OKYK u uu tonunr.

#) 252 Ba 468; 6) 279 Ba 372; c) 178 pa 381:

1) 299 Ba 234; ¢) 493 Ba 221.

23*. Arap (a,b)=1 6ynca, KyHHAArui1apHu Tonuur.

a) ((a,b), [a,b]); 6) (a+b, ab); ) (a+b, [a,b]).

24%. Mkxu con iturunmmucn 667, IKYK u sa DKVE H HucbGatnapu
120 ra reur 6yaca, ULy COHJIAPHH TOIHHT,

25", Ukku connn xap Gupunn ynapuunr 9KYB u ra Oynranaa
Aocun Gyaran 6ynunmanap finrusancu 18 ra Teur, Conunapuunr DIKYK
W 975 ra renr 6ynca, wy connapuu Tonunr,

26%. a = 899, b =493 Oepunrau. d = (a,b) uu Tonuur sa UIyHJIai x
Wiy napuu awnknanrkn, d =ax+ by Kypunuwaa ndonanam mymkuy
OYncnn.

27. 26-macanauu Kyiinaaru Ky prauknap yuyn Gakapuur.

opmynanan  oiigananu, Kyiinnarn
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a)a= 1445, b=629,6)a=903, b=731; c) a= 1786, b = 705.

69*. 10° Ba 10’ connap opacuaa 786 ra xappanu 6ynraH Heura
HaTypai con 6op?

70*. 1000 nan KMYMK HaTypajs COHJAapjaaH HeutacH S Ba 7 ra
6y muuann?

71*. 100 nau karra GyiMaran HaTypai coHnapjaaH Hewracn 36
6unan y3apo 1y6?

72. 1000! uuur xanonuk é&iinnmacupa 11 Hewawun napaxana
kenaaun?

73. 1964! conn Heyra Hon Gunau Tyraiiam?

74. 2311 paw owmaiiguran Ba 5, 7, 13, 17 napra 6ynunmaiiguran
OyTyH MycOar coHnap conu Heura?

75. 12317 nau karra 6ynmaran Ba 1575 Gunan ¥3apo 1y6 6yaran
OyTyH MycOat coHlap COHHHHM TOINMHT.

76. 1000 pan katra Gynmaran Ba 363 Gunan Y3apo Ty6 Gynran
OyTyH Mycbat connap COHMHM TONMHT.

77. /! nuHr kaHonuk Efinnamacura p TyO COH HewaHuM japaaja
kenangu?

78. ConnapHu KaHOHHK EHIMACHHH TONMHT,

a) 10! ;6) 15!;¢) 20! ; n) 25! ; e) 30! .

|
79. @I. HH KaHOHHK EIHIMACHHH TOIMHHT,
10110!
80*. a HuHT wyHail 3Hr KaTTa KUIMATHHA TONHHTKH, Gy Haa
101-102-...-1000 .
N= e — OyTyH cou 6yncun.

90. bepuwiran coumnapuu Hatypan Oynaysumnapu Ba ynap
HHFHHJIHCHHHN TOIHHT.

a) 375 ;6) 720 ; ¢) 957 ; 1) 988 ; €) 990 ; ¢) 1200.

91. Bepuiran connapuuur 6apya 6yi1yBUMIAPHEN TONHHT

a) 360 ; 6) 375.

92%. S(m) =2m — | wapTh KAHOATIAHTHPYBYH HATYpPAN m COHAAP
YEKCH2 KYNIUIruHu ucbornanr:

93*. Arap (m,n) > | 6¥nca, t (mn) éku t (m) t (n) napnan Kaiicu
Gupn karra, S(mn) Ba S(m) S (n) napun?

94. Arap m = 1968 6yca, T (m), S (m), J (m) JIaPHH TOITHHT.,

115. Kynaiitma kuiimatunn TonMacaan kynaiiTyBumnapuunr
Ditnep GpyHKUMACHHN KHIIMATUHH TONHHT.
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- W9 (5-7-13);6) 9 (12-17);¢) @ (11 - 14 - 15-); 1) @ (990 -
1890).
4-§
55. Kacpnapuu y3nykcens kacpnapra éiuur.

1

a)2,71828; S|I|Oucou“ nvloolﬂ 5m|mm.
33102 170 113

56. Kacpnapun yanykcus kacpnapra éiunr.

247 I.,._H.&mw. a.v_cuoou
7471877 71007 7 3302
§7. Vanykcus kacpnapra &inamacuaan oiinanann6, kacpnapun

KIKAPTHPHHT.

3953 6059 6821 10027 3653
) 1 b) ; ©)  d) i e) .
871 1241 2147 32671 3107
. b
58. bepunran xacpum ysnykcus kacpra éimnr sa YHH m Kacp

DN anMalTHPHHE. AJNIMAIITHPHIN XATOCHHH TONMHT Ba XATOCH
KYpeaTiaran Xonia Takpubuii aMaIITHPHINTA MOC TEHTIMIHEH E3UHT.
29 648 571
) —:c)—.
37 385 359
59. Kypcatunran wuekim y3nykcHs kacprapra Moc  omuimii
KNCKApMaiiinran KacpiapHu TONWHT,

m < (2,3,1,4); smu:._.ﬁ.# amuc_u.u.&.u._,_._.aﬂ

)y =(2.1.1.2,1,6,2.5); O =(-231542); )T =(0.132221L).

60. Tenrnamanu eunnr.

73 19
.N-W‘L. “nlﬂ hu N.—.N. ——
a)(x ) 30 ) ( Xx) >

5-§
149. Connapuu kyumnr.
1) 1001010+ 1101001,
b) 1543, + 42,
¢) 65004 + 706454
d) 7489(12),3 + 5762,
Ow a—WA 1 Ouﬁ— _u.u__.m +um —Ov@_m +M: —vwm_u
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) 47(10)9,, + 84567,

2) (12)724(11)(10),3 + 478(10)953 5
150. Connapuu aiiupunr.

a) 10101011, - 110111,

b) 11310435 -3421445

¢) 230424 — 53544

d) 783041, - 27605,

nv &mﬁ_ Ouw.w_u 't ﬂwﬁu 1 vhm_m

0 1(11)(10)9(10)13 — (12)(11)9(11) 13
151. Connapuu kynaitupunr.
a) 42035 425

b) 5034 - 5454

nv MOON#.__ 3 m@.....

d) 42(11)3,, - 789,

e) 343224, - 12564

f) 258(10)3,; * 56y,

152. Connapun 6ynumur.

a) 111100011, : 10101,

b) 11410435 : 234

c) 4712224 : 274

ﬁ—v 51 ( —OVMA.OOZ : M#m:
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1505 KOMBUHATOPUKA BA HOCTAHJIAPT MACAJIAJIAP

2.1-§. KomGunaTopukara ona mucosuap. Bupnammanap sa
Huio1on GuHOMHE

Bupaammanap (Kombunaropuxa)
Tanpud: Xap kangaii napcanapnan Tyswiran sa Oup-Gupuaan
WY napcanapuuur TapkuGu éku y3u Gunan apk kunyBuM rpynnanap
(1Yunamnap) Gupnammanap (koMOMHATOpHKA) AeiiHnany.
buprammanapay Tawkui Taauran Hapcanap yHUHT aeMeHTAapH
Acliwiann. Ynapuu a,b,c,.. Xapdnapu Gunan Genrumai MYMKHH.

Bupnawmanap (komGunatopuka) yu xun Oynaam: Ypuunawrrupuu,
P aMamTupyL, rpynnana.

Ypunaamrupum
Tavpud: m ra snementaan n(n<m)ranan ypunnawrrupnu 1e6
Hiyiaii Gnpnammanapra aliTHAAIMKH, Y IAPHUHT Xap Oupuaa Gepunran
MTA DNeMEHTAaH n Ta anemeHT 6YnnG, ynap Gup-Gupunan
WIEMEHTIApH EKH dNIEMEHTAAPHHUHT TApTHON Gunan dapk Kuaau.
m Ta SIEMEHT/aH Ty3HITaH nTajlal YPHHIALITHPHIL COHM
A,
CiMBon  Onnan  Genrunanaam (4 dpanuyswa —  “arrahgument”
Ypuawrupum  cysusnar Gow Xapdu). m Ta a,b.c... MEMeHT
Gepuiran 6yncud. Burragan Tysunran YpHHIAIITHPHILIIAD COHK m ra
teir 6yamb, A, =m kypunmmaa Esuwnaau. Mkkura JIEMEHT/IaH
YPUIIAITHPHILIAD TY3MIN YMYH @ HHHC EHMra KOJITaH A.&lc Ta
Miement Gupnawupuiaan Ba A) =m(m—1) Tenrauk Ypunam 6§naau
wa Xk Ay =m(m—1)(m—2), ymymuii xonza:
A HEAEIGASIMV.:.._Hal?l;H_ EKn
Al HEASI_:EINV.:..AEIaIv

By m Ta snementnapaas n Taja YpUHAAWITHPHILIAD COHMHM
tomnn  qopmynacumup.  a,b,c snemenwtnappan 2 Tajam
Ypunnamrupumnap coun 6 Ta, swuu ab,ac,be,ca,ba,ch 61ub,

Al =3-2=6

I-mucoun. 1,2,3 pakamnapu pramuaa mymkun 6yiaran Oapua nkku
A0l connapun Esadamk: 12, 13, 23, 21, 31, 32. Jlemak, Gy
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pakamIap/iad Ty3Hll MyMKHH O¥ran pakamiapu TypiaH4a HKKH XOHaJin
consiiap 6 Tta skad. bynna pakamnapu takpopnanu® KelaaHraH HKKH
XoHanu counap 11, 22, 33 napuu Xam Kyiuub xucobnauca, ynap 9 ta
6ynamu. A] Takpopwii ypuunawrripuuiap conn 9 ra teur 6ynub,
YMYMHH Xona
A, =m'

IKAHIUTHHH KYPCaTHIL OCOH.

Takpopuii ypuHnalITHpPHIIAAH acocaH pakamiap OunaH Wi
kypuwa doiiganannnann.

2-macana. AGonenT Tenedor KnaéTub, OXHPrH pakaMHH YHYTHO
Kyiiau. 3apyp HOMepra Ty yuyH kynu Ounad Heda MapTa TepHiu
Kepak?

1
Eunm: Hcranran pakamuau Tepub, TVFpH TYLIMII 3XTHMOAW —

10
ra tenr. Kamu 6unan 1 mapra, kynu 6unan 10 mapra Tepuu kepax.

3-macana. Cundna 10 ra dhan Jrurunanm sa Xap KyHu 5 Xui gapc
Yrunaan. Kynnuk sape skaBaim He4Ta Typan ycysl Ounan takcumiab
KyHnimmm MyMKun?

Eumm: A}, =10-9-8-7-6=30240 .

4-macana: Bytyn connapuuur xap GupH ydra Xap Xuj KHiiMatin
pakam Ownan uona kwimnaauran O6ynca, kaw4a OYTYH COH TY3HII
MYMKHH?

Eunm: A =9-8-7=504 .

(M30x. Hon kuiimMaTi pakam sMaciurd ysTHOOpra onuuam).

Vpuu anmaurrupum

Tawpud: dakar sneMenTRAPHHUHT TapTHOM OHmanruHa (apk
KHJIYBYH (SBHH n=m) YpUHIAWITHPHUULIAD VPHUH anMalUTHPHLI
Jeiinnan.

mTa JNEMEHTAAH TY3WIraH YpHH aJMAaITHPHILIAD COHH P,
Ounan Genrunananu ( P, - dpanityzua permutation — Ypue anMawTHpUiL
cy3unuur 6o xapgu).

P,=A,=m-(m—1)-...2:-1=m!

by <¢opmynanu  Ypuu  anMawTHpHMILIAD COHMHM  TOMMLI
thopmynacu aediunann.

S-macana. 8§ KHIHHKA HeYa XU yCynaa YTKa3uul MyMKHH?

Eynm: F,=1-2-3.4.5.6-7-8=40320
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G-macana: Xap xun KuiiMatian 9 ta pakam 6unas Heura 9 XoHanu
Lo G MyMKHH?

Evnm: £, =1-2-3-4-5-6-7-8-9=362880

T-macama. 3, 4, 5  pakamnapian  wy  pakamnaap
TakpopranmMaiinran Kuinb Heuta 3 XOHANH COH TY3HII MyMKHH?

Evnm: P, =4-5-6=60.

8-macana: 1, 2, 3, 4, 5 pakamnapujan Oewra kappanu neura Gein
AONAIN (pakamyiapH TakpopiaHMaiiiurad) Con Ty3HII MyMKHH?

Evwwm: P, =1:2-3.-4=24 7ta ypuH aniMalITHPHLLIAPHHHT Xap
Gipura 5 pakamunu €3u6 Kyiicak, 5 ra kappaiu connap xocun 6¥nanm.
Lywnaii connap P, =4'=24 ta.

Ipynnanam

Tavpud: I'pynnanamnap ne6 m  Ta snemMeHTAan n  Tajga
Iywuiran Ba 6up-Gupuaan oHr kammuia 6uTTa dMeMeHt Gunad gapk
Winran YpuHialwrHpuiiapra aifTunanm,

Teopema: m Ta 2neMEHTAAH  n TajaH TY3WIraH Xamma
Ipynnanauiiap CoOHH

& HRHABIG.AEIMV. ASIA=+_VV

S - n!

Mopmyna Ounan tonunaam (C — dpanuysva combination-
Ppynnanai cyzununar 6ow xapdu).

C), Ta rpynnajamuuir Xap Oupuaa Mymkud Oyaran Vpun
iMaTHpriunapiy 6axapamus, ynap P, ta.
Arap F, YpHH aiMalITHPHUUIAD COHHHM C rpynnajauap

Connra kynaiitnpeak, A} YpHHIAIITHPHILIAP COHHHA XOCHI KHIIAMMU3:

C.-P =A Oyunan: C, HW

9-macana. Xeu 6up yuracu 6up TVrpu unzukaa Ermaiiauran 10 ta
HYKTAIAH HeuTa TYFPU YH3HK YTKa3HIL MyMKHH?
10-9
Ewnm: C)) = Y 45 ra.
10-macana. Bupop Basudara kypcarunran 10 ta Homzomnan 3
K caitnanniun kepak. CaitnoBars TYp/iH HOM30UIHK IYPYXH KaHuya

OV mymenn?
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XHJ1 yCyJijia OJuil MyMKUH?

x=0 e4yHM YHMKa/H.

yuyn ITackan y4Oypuarnum Xocun Kuiamus:

" }I__c ~10-9-8
P 1-2:3
11-macana. 52 Tanuk kaprajad ubopar jacrajad 3 TacMHM Heya

Eunm: C) =10-4-3=120 Ta.

=
Il
e
Telels
-I“l PN

3
Euum: C = A HEHNM_S

7P 1.2.3
I'pynnajamuunr xoccanapu:

m!
l-xocca. Ct=—" _
i . z_ﬁ.ﬁlauﬂ

2-xocea. C, =C™"

3-xocca. C!, +C" =C!

m—1
12-macana. A'-A} = mmw

»
*

=]

1l
(]
S
'H:'
2

o
é‘

| e

Y Xonna ymby COHNAPHHHI MOC SKAHJMIHHH XOCHI KHJIaMH3.
10kopuaarn  pacmaa yubypuak Kyiiugarn kouaa 6yiinya Tamkui
A, Xap OMp KaTOPHHHT 4Yekka KMCMMAa | pakam# koitnamuran
MKKNTA  COMHMHr  fiuruHancura  Ttenr. VYmby Kkouaa acocuia
YAUOYPUAKHHHT AHTH KATOPHHK KETMa KeT E3M111 MyMKHH.

bynnaii raspud 1665 iiun dpanuys maremaruru B. [Mackanuuur
“Apndmernk yubypuak Xakuaa TpakTar’ acapujaa KeJATHPUITaH, acap

TEHr/IaMaHH eyuHr?

Eunm:

x(x=1)(x=2)(x=3)—=(x+1)x(x-1)= m.h? ~1)(x—2): 6ynnan

Mackan yubypuarn oM saotHaan cyur Yon oTuaran. YuOypuakHHHT myHra yxiai
Dapas kunaitnuk, a Ba b - Xakukuii connap. Typiau n Hatypan Wipnantaapn uranean marematiru H. Tapranks, ypra ocHénuk onmum
conna (a +b)" noxann kFpHG sKamm3: i wonp Ymap Xaitém acapnapuia 6aén atunran.

n=0 na: Aa+$au_

n=1 ja: Aa+$_ =(1-a+1-b)

n=2 na: (a Lr.@_vM HAnu +w.a.&+vuv
n=3 na: (a+b)’ =(a’+3a’b+3ab* +1')

[y xonynuar Guman AaBoM OSTTHpHArasjaa kodpduuuentiap
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Kombunaropuka
- n!
= m\(n—m)!
y3Buii Gornmk. Xakukataan xam, n=0 aa Cj =1 ra sra 6ynamus.
VubypuakuuHr 10KOpHAArd Katopu (Honmnun) GUTTA COHman ubopar.
Hasbataarn katop — wkkurta connan nGopar: n.._e = n.__ =1. Typrunum
Katop 5 ta connan uopar: Cy =C; =1,C, =C, =4, C? =6.
Huioron 6unomu dopmyaacu.

Yuwby (a+b)" wunr &innvacuaan wGopar kynxan Hewomon
bunomu neiinnub, 6y Eiinnmann Tonuw yuyn n=2, n=3, n=4 pa x.k.
XOJUTapHH  Kapab, CcYHrpa yMyMJIamITHPHII MYMKHH. AmMo Oy

MHAYKTHB METOZ OY/Irann yuyH MKKMHuH Xaau Ounan dapk KuiayBum
OGuHOMNap kynalTMacHHN Kapaiimus:

(x+a)(x+b)=x"+(a+b)x+ab;
(x+a)(x+b)(x+c)=x"+(a+b+c)x’+(ab+ac+bc)x+abe ;
(x+a)(x+b)(x+c)(x+d)=x"+(a+b+c+d)x +
+(ab+ac+ad +be+bd +cd)x* +(abe + abd + acd + bed ) x + abed ;
Bynnan ymymuii xonna
(a+b)"=x"+Cix"'a+Cx"%a* +..+C"'xa" +a", (1)
€iinnma xocun 6ynamu.

HyHanummaarun rypyxniaiu COHH

» (opmynacu Ilackan yuGypuaknaru comnap Gunan

Bynpa: C) =m; C? = ﬁu@ BA XaKaso.

HM3ox. Ucaak Heioton mauxyp unrnus maremarurn (1642-1727)
6ynu6, (1) dopmyna Heiomon 6Gunomu dQopmynacu aeiinnamm
C=1:C h_“.:ﬁn =1 napuu 6unomuanan kosgppuyuenmaap neiinnanm.

Hetoron 6unomu dopmy nacuuunr xoccanapu:

I. x uuHr kypcatkuum kamaiinG Gopaam, a HHHC KypcaTkuum
ownb Gopanu. YiapHuHr KypcaTkuuiapu HHFHHIANCH m ra TeHr.

2. Eitunma m+1 ta xajan u6opar.

3. Bunomuan koapduumentnapy iiurunancu 2" ra teur.

4. Eitnnmanunr ucranran xamm T, = C'a"x™™" nan ubopar.

5. Efiunmanuur yernapuaan tenr Y30KJIMK/1a TYPraHn XaiapHunr
koadpunnentnapu Yaapo tenr.
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O 1ok Ypuwnapaa Ttypran GHOMmAn koappuumentnap

men kydgr ypurga typran GuHOoMHan ko3 puumentiap
IUICHTa Tenr.

»

Hutoron 6Guromn opmynacuun nebornanr,
(a+b)'=> Cra""b", (2)
m=l)
n!
m!(n—m)!

by epac -
i =l A (2) TeHrTHKHIHT Yan KHCMH (a +3_ ra TeHr;
WEANKHIHE YH KHCMK: M_“n..“.a,.sv_._ =—a+—b=a+b
A (2) renr kP wvxmaﬂ.wxuz.::ﬂx Gepuiran
(a+b) = M.Uﬂ._n.é., :

m=0

L8 TeNTMKHUHT YPHEIN SKaHIHTHHM HeBOTHATMMKS,
k4l
k+)
AQ +@v +, = Mﬁﬁ.—?.hhilihui -
m={)
KT J1an:

1 b)" = (a+b)(a+b) u?+3Mﬁ?§% =

[ &
- Mﬁ.ﬂua».v_l!&! + Mﬁ“ah»l:&i.v_ =
=} =0}
MR kYwanysunaa  finruaaMen om=] pa Gownmaiimus.
W KViunnysauaa m nunr Ypuaura m-1 onuHanm.
]
. Mﬁ.!h» :13@! + MQSJ_Q»A:‘L-@SL: =
k k =
me=0 m=0
k+l

"Mﬁ.ﬂ.ﬁf.l&@! +Mﬁ.h..|_hq~:|i&! =

m=l)

(S
"ﬁ.“_h:_ +MAQ.M- +ﬁ.h.__i_vh:_1ﬁ-un.._ —
m={)
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=Cpa*' + Mxn.,. +C)a" b =
m=0

C+CL=C =C =1

. k! k! |
GG “mi(k—m)! " (m-1)\(k—(m-1))!

i k! 2 k! _
~m(m=1)(k—(m=1))t " (m—1)!(k+1-m)(k—m)!
= k! (k+1)!
m!(k +1—m)! m((k +1)—m)!

I Mﬁﬁn_n»ili_?z V
m={

(2) renrnuk ucboTnaHan.

Bupuauan finFnaauaa OMpHHYN KYUIHIYBYHHA anoxujaa é3amus,
MKKUHYH HHFUHAWAA — oXMpru kywunyBunnu. Mkkana iturnnan m=/
nauw m=k , OViinya iturunanu. a, b coHnapHuHr AMFMHIMCH YOy
Genrunap 6unan Moc TyLaau.

Ak+—la+~=vﬂ Hﬁ.h."

2.2-§. /Ilupux/ie npHHUHOH XaKn/aa acocHil masaymoriap. Aupuxie
TeopemMacH

Hemuc maremaruru upuxne [Nerep N'ycras Jlexen (13.02.1805 —
05.05.1859) connap wazapuscujpa Oup karop #upHk Kawduérnap
KHAM, Oepunran aerepmunanTra 6unap ksaapatuk Gopma cunduapu
COHH yuyH (opmyna spatin Ba TYO COHMHHHI YEKCHM3JIMIH XaKHIaru
O6ytyn apudmeruk mnporpeccusaa Vsapo Ty6 comunap aiimpmacu
TeopemacuHu ucbotnaau. by macananu eunina [{upuxne dyuxumscu
(katopu) naebG atanrad avanuTHK (YHKUMAHM Kynnaauw. bupiuk
anrebpank connap maiijlonnna ymyMmuii anrebpa HasapusacHHH ApaTiu.
MaremaTuk aHain3 coxacuuu oupunun 6¥nub anuK WaKIaHTHPAKH Ba
Y KaToOpJapHHUHT WAPTAH AKHHIAWWIIMHA, KEHHUHTY W3aHuLILIap yayH
acoc OynraH yamykcHz Ba MOHOTOH (yHKuMsapHu kucmadn Dypoe
Katopura Einil MYMKMHAMIHHH anuk ucbotnann. Jlupuxne wuamwuii

R

MK B MaTeMaTHK GU3KMKa Macananapza ¥3 camapacHHiu

nirerpan opmynanapra aoup Macananap Jlupuxie

Oormk.  Jlupuxie mawbpysanapu  KeifuHrM  JaBp

_ WIMHIE M3TaHMUUIAPHAA KYJa XaM MyXHM VpHH

~ Wysuman  IPaman,  ®.Diisenwreiin,  JL.Kpouekep,
Wiapuaa.

Jlnpuxie npuHOHNHERET TYPAR Tabpudn

I MiCIJIAPHA evHILa MaHTHKMIA QuKkpram metoauaaH
W, 51N -“KapaMa -KapLuiukaan”,

¢ NpUHIMOHEMET  Gab3u  OGup rtatOuknapuuM  kapab

UPHHIHIT WYHH  TaBKHANAAANKH, N JJIeMeHT/aH OJIMHTaH
W yMyMuil anementra sra Gyiamaran m Ta kecHimaiiuras
Wwkpanaau, OyHaa n>m Ba Xap Oup KMcMua kamuaa Gurra
MUY
Mie npuiuunaEn dowkava rabpudu, arap n+1 Ta Hapcanu
wollra xofinamupea, ynaa anbatra xeu 6ynmaranga Gurra
WK napea 6ynaau.
A (popmana «JIHpHXIe IPHHIMIKHY LIy H/Iaif KYpPHHHLLIrA 3ra:
| Ky E1iiK yTa KaTakka Iy Haii Kol alTHpHIL KepakkH, Xap 6up
| MK OPTHK KYEHHH xoinaTupubd 6ynmaiian.
I BNTIaMMHE3 KepakkH, KyEniap YpHuaa xap Xui Hapcanap
MYMKHN, SHHH MaTeMaTHK OBEKT/IAp, pakamiap, Kecumiap,
Kolinap sa Gowkanap. Arap 6u3 Kalicuanp anuk macanaja
HPHHIMITHER KYiamokuu 6Yicak, ynaa Ou3 yHH TYLIHHHO
MIFY Kepak, ynjaard Kailcunapu - «karakiapy, Kaiicunap aca
npr. Onaraa ywby sxapaén KHEHHYWIHK TYFIHPaIH.
. Ymymnamran Jlupuxie npaauunu
Atap nk +1 kyén n Kkaraknapra koinaurrupuiras 6yica, y
O KaTakka xofinawTupuaran k +1 Ta kyén tonunamm. (n, k-
Pt corap)
Iy tarn macananu Kypub ynkamus:
Iemacana. Marasuira 25 swuk yw Xua TypaarH onama oam
Wi (xap OGup siwmkaa Gup Xun Typaarn onma Masxyj). Ynapaau

OYamaranaa 9 ta smmkaa 6up Xun Typaarm onmanap Gopnurnan
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Eunmn. 25 ta swuknap (Kyéunap) H4 3 Ta «KyTHIapra» HaBura
Kapab okoitnawrupamus. SAvuu 25=3-8+1, Oynra ymymuii Jupuxne
NPHHUMNHHKY  kKyinadimus (n=3,k=8) yuyn Ba kaiicuaup Oup
«kyTHaa»- 9 nan kam 6ymaran copraaru siuukiap Gop.

Typau xua macanajapau eunma J{upuxie npuHHITHEH

2-macana. Cunda 40 Ta yxysun Gop. llly ykysunnap opacuaa 4
yKyBunaan kam Oyiamarad YKyBUHJIApHH TYFHJINaH KyHjapH Oup kyHra
Tymaaurad oii 6Gopmu?

Eunm: Kapama kapumcuuu ¢ukpnaitmus. Arap Oynaka oii
TonuiMarasga, yswaa xap 6up 12 oiipa 3 rtajman kam 6ynmaran
VKyBUMWIAp TYFHIraH KyHHMHH Huwonnaiau. Jlemak, ymymmuii
YKyBunnapiu coum 12 ...36 nan kyn 6ynmaran. Ammo 40>36. Kapama
KapLUIHJIMKKA KeJIHK.

Connap nazapusicnaa Jlupuxie npuanung

Jupuxne npunuunu 6yiuya kaiita tuknau: p+16yTyn connap
opacHja IyHaka WKkuTa con Oopku, yuu p G¥nramma Gup xumma
KOJAMK KONaJH. p COHHMra KOJJAMKIH O¥nuumia wyHjgai xap Xui
konauk yupamm mymkin: 0,1,2,..., p—1.

VYnap Oy epaa “karak™ ponunu VitHaiiaun, ¥3u OyTyH connap sca
“Ky€nnap”, "Ky€unap” COHM KYnpok Oynramu yuyH, KOJAMKIapaau
kypa, ynna xed Oynmaranjaa mkkura con Outra “karakaa “ yrupanm,
AbHA p conura Oysnranga Oup xun Komamk Komaam. Knaccuk
HaMyHaJIlapHH KYypamu3.

3-macana. 11 ra xap xun cou Gepunrau. lllyngaii ukkura con
Gopku, ynapuuur aitupmacu 10 ra 6ynuaummMan ucbotianr,

Eunm: Xeu 6ynmaransa ukkurta con 11 uumaa Gup xun Koaak
Gepaau yura O6ynranpa ( JIupuxnae npunuunu). bynap A=10a+r Ba
B=10b+r. VYupa ynapuuar aiiupmacu 10 ra  Gynunanu
}Iwn_o?l&v.

4-macana. Yurta coHnap opacujia HKKHTAa COH HHUFHHAMCH Ky(T
OY MM MYMKYHJIHIHMHM HcOOTHAHT.

Eunm: Xamma coHHM MKkM cuudra axparca 6ynaau: xydr Ba
TOK. Y4Ta COHHM MKKM CHH(ra axkpaTHil MYMKHH 3Mac, YyHKH Xe4
kaiicu cunda Ompopra Xam con Tywimaiian. Jlemak, yura xap kanjaii
COH opacHja MKKHTa OUp XUl Ky(PTauk con 6op YnapHHUHT HHFHHIKCH
Ky (.
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HPHIIHITY BA TEOMETpHA

Tomoun 1 M O6ynran ksagpatra S1 Ta Hykra

Yuupaan uxtuépuii yuracunn tomonn 20 cm 6yiaran

G MyMKuHaHraEl nebotnab Gepunr.

{ Kpaaparumuzan  tomonn 20 cm  Oynran 25 Ta

Wiapra axparnb onamus.Ymymnii Jlupuxne npuuunu 6yitnya,

AP Oupnra , xed Oyamaranaa, 3 Ta mykra 51 ranu wumuan

|

sMmenan. Tomonn | cM 6aran Tenr énm yubypuak nunja S ta

). YIupuuHr HKKHTacHHUHT opacuparu macoda 0,5 cM aau

Wi wehoTnanr,

s Llynpail 4ra «kytHya» oMl MyMKHH, TEHT TOMOHJIH

WHNE TOMOHJIAPHHK YPTaNapiHi TYTAIUTHPHPYBYH KecMmanap

. Hlyuaa romonu 0,5cM nasw 6Yaran 4 Ta TEHr TOMOHJIH

PR XOCH T KHITI MyMKRH, yiap 6u3ga “Kytuuanap” 6¥nanm.
anenaa. 1O03acu S 6Ynran ksagparra 100 ta wakn 6op, Oy

Isapay iurraanck 998 nan kynpok. XaMMa waknapHuHr

M nyracn Oopaurnsn uebotnanr.

wim:  S.S8,.8,,....8,,— Oepunran waknapuuer - osanapm,

MM Knaapatraya TYnQupuG TYPYBYHM WIAKIIAPHHHT H03aJ1apH.

W apTara kypa, S, +8, + 8, +...+ 8, >99S. ILlyHnHr yuys

(§-8)+(S=58,)+(S=58,) +..4(S=S,0) =

<1008 —(S, +8, + 8, +...4+ 5,5, ) <1005 —995 = §.

_ KNG, KYMMua WakulapHd 103 KBAJAPATHHHT 103KJaH
IMKpoK, aemak, ynap OyTyH KBaapaTHH ENHIIA MYMKHH 9Mac.
NIE HPUHIKIK), SHHU WYHAAH HYKTa TOMMIAAHKH YJapHHHT
MACHra XaMm Kapauuin amac. Y xomia y xap O6up aactnabku
WA KAPALIUTA BA M3JIAHTAH WAK) XHCOGIaHAH.
Jlupuxoie npuiuHng Ba KOMGMHATOPHK Macananap
Nemncana. [llawmka 6yiinya yreasunaérran TypHupHUHT (xap 6up
HHpoKn Gup ~ Gupn Gunan dakar OHp MapTa KYpHIIHILM MYMKHH)
ian pakruaa Gup Xun conjaru naprus yiinaran kamuaa 2 Ta
A TOTHTAN.
Famm: Arap xap 6up TypHupaa k +1 ta muurupokyn 6yica, yuaa
LU apTuanap conn Xap oup mwrnpokymnaa 0 (xeu 6¥nmaranna
{0 WitHpokyn Oup Mapta Xam Viinamaran 6ynca) paw k rava
fupin. Jlemak, xew kaiicu Oupu k& naptuspan Viimonmaiam (SbHH

v il
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rypyxjiap coHH k). Arap xeu Oynmaranna Ourracm xamma k
napTusaaH yitnaran 6ysca, Xeu kaiicu Gupuzia 0 6¥Mims MyMKIH smac.
Arap k-+1yiuHYHHM & rypyXjapra okoinawTupea, yHja wiyHziaii
rpynna TonuiaaukH, UKKHTanad kam 6ynamaran Yituaunaan nbopar.

9-macana. Hartypan connap nxruépuii taprubaa émnran. Xap
GHp coH yuyH iinrunanck TapTud pakamura Tenr 6¥ran cod TonuIraH.
Xamma coHnap HHFHHIMCH Xap XKl cOHnap GMaan Tyraum MyMKHHMH?

Eunm: Uyk. Xeu 6§amaransa ukknta CORHUHT fiHFRBEAN Gup Xu
coH Ounan Tyramuuu ncborTnaitmMus.

1-ycyn. Bowmaa sxoitnamrupuinga (xap 6up con taptué Gunan
€3nniraH) XaMma HHUFHHIM - KydT. Arap pakamiap KoitnamysHuu
yaraptupca €xn Kyt HHrHHIAM, €KH MKKHTa TOK HHFMHIM naiiio
6ynaan. Ulynnaii kuin6:xap Kanaaii xoiinammupysaa connap xydr a
TOK connap iturunan-kydr, wysra JK +7T =10,

2-yeyn. Xamma durunaunap iinrunancn kydr, xap 6up con yuza
MKKH MapTajaH KarHawrad. Xamma Huruaunap Xap Xui coHjap
Ouiian TyracuH, yHaa oxupru pakamnap iurnnaucn 0+142+......49=45
—T1oK. Kapama — kapuum.

H3sox: Llynnaii kunub, 6up Hewa macananapuu kypraumgas cyur,
WwyHH OGuian MyMKuHKH, JIMpHXJe NPHHUMIHHE Xap XM Typaaru
Macananapra Kyanaim MyMKYH 9KaH.

2.3-§. HocranaapT macajajiap Xakuaa. Aiipam MateMaThi
codusmiap, napajgoxkcaap.

Hactnab, kanpaii macananap wocrampapr ne6 ataqumy Xakuia
KeJIHIIHO onainuk.

Xap O6up yKkys npenmeru Oyiiuua yKyB AacTypu Ba yHra Moc
CTaHlapTH Maekya Ba ywby cranjaprra moc (1oup) 6¥amaran mucon
Ba Macajanap Hoctanaapt jeiunann. Jlemak, MacanaHuHr HoctaHaapT
6ynuw éxu 6Yynmacaurn gacrypra 6orauk.

Byrynrn kynaa xank tasnaumu Basupaurd [-X1 cuudumap yuyu
maremaTHka npeameTd 6Viidua ¥3 aactypu Ba craHaapTHHM, onuil Ba
ypra Maxcyc TabiHM BasHpIMIH aKajeMMK JHLeH Ba kacG-XyHap
KOJUIEHK/IapH yuyH §3 JAcTypH Ba CTAHJApPTHHH spaTuiuran. AMmo Gy
Jactypnap Ba cranjapriap 6up-6upu Gunan y3suii 6ornanran smac.

DH/M HOCTaHAApT Macananapra yramus. Bysaa aiipum macananap
Oup craunapr 6¥iinua — cranaapr, uKKuH4ucH 6Viinua — HOCTaHapT
6ynub konum xasdu Gop.
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R ———,

. Viosu 4x4 Oynran ksaapar ynyosnapu 1x| 6yaran
anapra 6ynunran Ba Xap Gup kBajparyara Gupop com
YMymuil ToMonra 9ra 6YiraH WKkHTa KBajApaTYANap KyWHM
M. Arap xap Gup KBajpaTuajaru COH Y3HHUHT Kunu
fApura Eswiran connap ypra apudmerurnra tenr G6ynca, y
ATianapra €mnran 6apya 16 Ta coH Oup-OGupura TeHr

u uebornanr.
AN eyl HuMazad 6omamn kepak? Jlactnabkn kanam

OYnminm kepak?
ayam. Arap macanana kaupaiiaup suru, Cusra HOMabiym
Aylynia kupurairad 6ynca, Gupunun HasdaTaa yHH Axiinnab
0 ommn kepak. Bussa sHrM Tywynsa — KywHH Kataknap.

SHaMany 4u3Kb, kBaapaTyanapHi HoMepnab YMKaMn3:

BT s ] . Ilaknnan, OupHHYn KBaJpaT4aHUHT
_. |, KVmmmnapn  2- Ba  S-KBajgpaTqanap; MKKHHYH
: - | kBagpaTyanunr kywmunap 1- , 3- Ba 6-
B " KBajpaT4Hanap; ONITHHYH KBAJIpATYAHHHT
“1 "] " kywmmnapu 2-, 5-, 7- Ba 10- keamparyanap

IKaHIurn kypunaaun. (Kyunu karakya taspudunn

Onp YkuG wmkmnr). Alitaiinuk 1- katakvaraa, coHM E3Wiran

W e sma Gup mapra macana waprtuu YkuG unkamuz. Y

Kyiarn Tearaukaap Ypuram 6Yauiwm pasian:
_a, tag o _atay+a, _a,tas+a,+a,
= y Ay = y Qg =

2 2 2

K Onta 16 Ta Homakaym uinTupokuaary 16 Ta Tenrnamanap
M xocunn 6Ynau.
by Tenrnamanap cucremacu YM3MKAM Tenrnamanapaan uGopar sa
I cund Yxysummapun 1-2 coar ypuuuG Kepaknam HaTHxKara
Wmpn - MyMKsH. Ammo, Macana wapruaa 10x10  Yovosam
I onmmca, Ekun 1000x1000 Yauosnn ksagpat onmmuca, y Xosaa 6y

i,

Vi Ouinn macananu ewmiura OMp KyH XaM eTMaiian. Macanajna

Aran kBaapar Yi4oBu, ¥3-Y3uaaH paBuiaH axaMMaTra sra Imac,
I Macana xycycan OGapua ynuosnap yuyd Vpuunn. Jlemak, 6u3
Kita fiyn wanawumas nosum.  Jlactnab  commap  ypra

METHIHIIHT XOcCanapuHn SCnaiuk.

Hxu a 6a b connapununz ypma apupmemucu, a ea b nunz
Macudan kamma smac 6a kuvuudan Kuvux mac, sviud <b
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a+b
2
a=b 6ynuwu wapm.
By xoccann mxtuépuii a,,a,,...,a, coHnap yuyH Kyiiumaruua
E3UIIHMH3 MYMKHH.

byaca, y xonda a < <b ga by epoa menznux baxcapunuwu yuyn

a,+a,+..+a

"

min(a,.a,,....a,) < < max(a,a,,...,a,)

n
By epnaru max(a,,a,....a,) €yspa a,a,,..,a, -NaPHAHT SHT
KaTTACHHH TYWIYHaMH3 (MaxuMyM — JIOTHHYana ,Hr karra" jgeran
MabHOHH aHraTaau) Ba B_:Aa_.aﬁ..;nav é3yBuia a,,a,,...,a, NapHHHT
OHI KHYHTHHH TywyHamu3 (MMHUMYM — JIOTHHYaza “3Hr KHYuk”
JeraHu.)
Macanan a,=2,a,=-3,a,=4,a,=0 6ynca, y xonna
max (a,,a,,...,a,) =4, min(a,,a,,....a,) =—3, ratenr.
a+a,+..+a

Ilyunaii kuaub, arap

< max(a,,a,,....a,) 6ynca,
n

y Xoija a,,a,,...,a, 6ynumn kenub yukaum.

Mana snam eumn ycynu kypusa Gowmnaaw. Karakuanapparu
@,,a,,...,a,, COHNAPH yuyH max(a,,a,,...a,)=M Gyncun. TaGuniiku,
M coun OGepuiran a,.a,...,a,, NApHUHT OGUTTacHra TeHr, SbHM

Karaknapjaaru 6upop con M ra tedr. Y Xoiaa 10Kopuaars MyJioxasazias
ywby Karak4aHWHT KYIIHM KaTakyanapuaars counap xam M ra TeHr
O6ymmum  wapr. Jlemak, ywby karakyara KYIIHH Katakuanapjary
counap xam M ra tenr Ba Xokaso. lllyunaii kuim6, Gapua a,,a,,....a,,
counap 6Gup-6upura Teur.

By ycyn, Gepuiran kpaapaTHHHr YiMOBM KaHmai OyiMimmuuur
axaMHMATH HYKIHMrHHK KYpcaTajiu,

2-macana. Ynuosn 4x4 6yiran kBaapat yn4osnapu 1x1 6yaran
16 Ta kBagparyanapra Gynuuran Ba Xap Gup ksagpatdara Gupop com
€maran. Arap, Xap OWp kBagpaTya Y4yH, yHra KywHu Gyarau
KBajaparyanapjaars cowsap Hurusgucu Oupra tenr 6¥nca, y xosua
Dapua kBajpaTHanapaaru COHNAPHUHT MFUHMCH KAHYArA TEHT?

Kyunu kBajparyanap kaumaii sxkaunuruan 1- macanana TYyHuo
oK. 1- yn3manan kypuun® Typubamkn, Gypuaknapaaru 1-, 4-, 13,
16- karakuanap 2 tajan KyuwiHu katakvanapra sra; 2-, 3-, 5-, 8-, 9-, 12-,
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I, 15- karakuanap sca 3 Tanam KYIIHH Katakyanapra sra pa
Mkapuaarn  6-, 7-, 10-, 11- kaTakyanap sca 4 TagaH KymuHu
WlakYanapra  osra. Arap /- 4w karakyara Kymun  6yaran
AaKuanapaaru COHJIADHUHT HUFHHAMCHHH S, neb OGenrunacak, y
S =a, ta;, S, =a, +a, Su=a,+a,, S =a,+a, Ba Macana
Mliprisa Gepunnimra kypa S, + 5, +8,;+5,, =4
AN S, +8, + S, + S, +S, +85,, +8,,+8,y HuruHIMHK Kapacak,
Oupununaan 6y iuruuau macana wapTira Kypa 8 ra TeHr, HKKHHYH/aH
a4 Oy  itmrmaanaa Gapua a,,ay,...,@;  Jap  KaTHamuo,
Wy, 0,,a5,8y,0,,G,,,G,,,G,; CORNAPH Oup Maprajau, Kosrannapu sca 2
MOPTaJIad KaTHALLIA/H,

Jemak,

(S, +58,+S8,+5,)+(S, +5, +85, +85+8,+85,+8,+5,)=

=2a +a, +a,+a, +a,+a, +a, +a, +a, +

tay +a, ta, +a,+a,+a+ay)
TEHIIHKHY E3UHMI3 MyMKHH. By ep/ia TeHrmmkuunr uan tomonn | 2

ra renr. Jlemak, 6apua COHnapHuHT HHFUEANCH 6 ra TEHT.
Hasobu:
4 +a,tay+a, +as+ag+a, +a,+a,+
tayt+a, ta,+a,+a,+a5+a,=6

Ywby wukkn Macanamnm Oupnawrrupazuran Tywynva - KYIIHK
Kiauparuanap. Vnap ¢u3nkana umuwatiray macananapian kenu®
‘iKKan 6y, kusukapau Tatbuknapra sra.

Mycrakun eunwn yuyu kyiiugaru Macananapiu THOOPHHTH3ra
XABOJIA KHITAMK3.

I-macana. Arap | - macana mapruaa ypra apumeruk Ypuura
Ypra reomerpux (Gapua CoHnap mycbar Gynras Xonma) &ku Vypra
TAPMOHMK OJIHHCA, Macalaaru Tacauk caKja”HajiumMu?

2-macana. Arap 2- wmacanana ynuoBn 5x5 Gynrau KBaapar
OJIHCA, y X0/ CoHap HUFHHJMCH Kanyara Tenr?

3-macana. Arap 2- macanana YMHOBH nxn  Gynraw keajapar
Onmuca, y Xonaa 6apua n’ ta COHJIAap HUFUHAUCHHH TOMHLL MYMKHHMH?

Alipum MmaTemMaTHk codusmaap.

Codusm ne6 oparna omammpan xaro KHIMO Ty3uiram, 103aku
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Kaparanaa TYrpu 0¥nn0 KypuHaaHrad, NEKHH AHCIHII HATHIKAara oaub
KeJlaJiurad xyJjocara aiTunaau.

Kyn xomnapaa marematuk codu3miap MareMaTHK KOHYH Ba
Koupanapuu Hotyrpu €k TYnMK Oynmaran Xonja TarOMK KHIMLIL,
MaHTHKHHHI MabiyM HOpManapuuy Oy3uwaHIl acocuaa TY3HJIAJN.
Codusmun ounw - Oy paasBoHM ucboTnamga Myxokamajaa Hyn
KyHuirad xatond kypcatnianp. CopusmiapHd OMMIIHM YpraHuiu
TAHKHAHA MYXOKaMaHH PHBOKJIAHTHPHILIA HMKOH SpaTajiH, MaTEMATHK
TACAMKHHHT Xap OMp HaTHXACHHM TeKWHpPHW Ba HCOOTHAIIHHHT
KaH4aJHK 3apypiAHrHHK KypcaTai.

Eunmnapuna Gupunun kapamja cesub Gynmaiiauran xatonap
Gysran Gup Heva coia codu3m Ba MacananapHu KYpub YMKamus.

1-macana. Bup cyM 103 THITMHTA TenT 3Mac.

Mawiymku, TeHrnukHu Oy3marad  Xonja, MXTHEpHil HKKMTa
TEHIIMMKHH XaaMa XaJl KynalTHpUIl MYMKHH, ABHH , arap a=»> Ba
c=d, y xona ac=bd. By TaXMHHHH MKKHTA MablyM TEHIJMKKa
KyinaiiMus: 1 cym = 100 tuiinn Ba 10 cym = 1000 Tuiinn. Xaama -
Xaa Oy TeHrJMKHH kymaiitmpcak, Kyiimparuam onamusz: 10 cym =
100 000 Tuiiun  Ba oxupru TeHraukun 10 6yau6, 1 cym = 10 000
THIHHHKM  Xocun kuiamu3. Llynnait kunub, 6up cym 100 Tritunra Tenr
amac. Xaro Kaepaa?

Cobusm _taxamnu: By codmampa kyiimnras xato, HoMmanran
KaTTajukaap Gunan Oaxapuaran amauiap KOMJacHHUHT Oy3uimimian
nbopar: katrajiukiap ycruia Oaxapuiran Xamma amaiiap, yJaapuur
ynuamu yctHaad xam GaxkapHiHil Kepak 3/1u.

2-macana. Mkkn kapa ukku - 6em

Kyinnarn aitnusatan Eamus. 4+4=5+5. AWHUATHHHT Xap
HKKaja KHCMUAAH YMYMHH KynalTyBuMJIapHHW KaBCAaH TaluKapura
unkapamns, 4(1+1)=5(1+1) &xn 2-2=5 uu xocun kunamua. 1+1=1

OYnrannuru ydyn kuckaptupamns 4=35 HH XOCHJI Kuiamui. Xato
Kaepna?

Codusm taxaman: Xaro yan rapadaad 4 Ba Yur tapadaan 5 uu
YMyMHil kynaiiTysud Kuimb Kascaan uMKaprammmusaa. Xakukaraan
4+4=1+1=1, nexkun 4+4 #4(1+1).

J-macana. Fyrypr taékuacu Tenerpad cronbacuaan nkku 6apobap
AEA L
AllTailink a Om- ryrypt Taék4acuHu y3yuauru Ba b om- cronba

V3YHIUTH. @ Ba b opacunaru dapknu ¢ neb Genrnnaiimus. Kyiinaarura
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Oynamns b-a=c,b=a+c. Xap uKkana TeHMIMKHH MOC
MIApiIN kynaiitupu6 unkamus Ba b’ —ab=ca+c¢® M XocH
Hamus.  Xap  ukkana KHeMaan  be wum aifupamus.
db-be=ca+c®~be, &n b(b-a-c)=—c(b-a—-c) , 6y epnan
¢, lickuH c=b—a, wyunur yuyn b=a-b, éku a=2b uu
Mits. Xaro kaepna?

, maxmm: b(b—a—-c)=—c(b-a—c) uporana b—a—c
W OYnmmn Gakapuiamm, fekun GyHu KHIMII MyMKMH OMac, qyHKH

#¢ =0, Jlemak, ryrypt taék4acu Tenerpad cronbacunan ysyn
1IN MYMKHH 2Mac,

SMicaaa. Sipum 6Ym Ba spum Tiaa

Hpum 6y spum T¥aa Gunan Gup xun aerann. Arap APUMIAPH

i OYiica, nemak, GyTyHnapu XaMm TEHT JeraHu. Bynnan 6y, t¥na

B renr neranu.

Lobwom_vaxamnu: Papwiankn, KenTHPHITaH Myloxasa HOTYFpH,

MYIKN yHaa  HOKOHYHMIt  XapakaT —KyJlaHuiasntu: 2 Gapobapra

MTrITepraI. by Xonataa yHHHT KYJIIaHHIHILH MAbHOCH3,

Somnenna. Yum copusmu

Hums tanabanapu ToMonnaan TYKHITan KYmuK:

more you study, the more you know

¢ more you know, the more you forget

more you forget, the less you know

less you know, the less you forget

less you forget, the more you know

S0 why study?

NTENILIHE

Wi KkYn YKucanr, uryHya kyn 6unacan.

I k¥ Guiicanr, wynya kyn ynyracan.

MM K91 yuyTcanr, myn4a kam Gunacan.

I kam Gruicanr, mynua kam YHYTAcaH.

Jleknin kanua k¥n ynyTcasr, myssa kyn Gunaca.

Vi Ykumnn sama keparu 6op?

Homncana. Oprukya 6up coar Kaepzau naiino 6ynm6 konan?

Apana 336 kKM 10pHIIH Kepak Hu. Hynuuur Gupunyn sipmuaa y okcus
Solinra 8 kv Te3mk GUnaH, MKKMHYM SPMMJIA 9ca 10K OHAaH coaTura 6
M revnk Gunan ropm. ywaaii kun6, apasauunr ypraua resnurn
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.o%mu_ﬁ r..xxncnﬁu ra Tedr sa y Oyryn #iynun 336:7=48 coarna

Oocub yTuium kepak.
bowkaua mynoxasa 1oputub, iiyiHuHr OupuHun kKucmura 168:8=21

coar, MKKHH4YH Kucmura oaca  168:6=28coar
21coar+28coar=49coar capd KHIHHTAHHHH KYpaMus.
Optukua Oup coar Kaepaax keaud konan?

CoduiaM TaxjauiIM, Xaro apaBaHUHT Ypraya TE3NIMIHHH HOTYFpH
xucobnawna. Arap apaBa HYIHMHI OMPHHYH Ba MKKMHYH KHCMHHM
aifHn OMp XMJI BaKT HMYMIA lOpraHjlarmHa ypraya Te3JIHKHH Ou3
Kynnaran ycyn Ounan tonca Gynap aau. bupok apasa coatura 8 km
Te3auK OMnaH lopraHjiard BakT apaBa coatura 6 kM Te3nuk Ounau
IOpranjilary BakTra KaparaHia kam Oynaraum yuyH Vypradya Tesuk
coarura 7 kM j1an kam 6ynann.

336+(21+28)= mma Kkm/coam).

xaMmacura

Xakukara, apasa coatura 7 kM tesnuk Ounan 42 coar opras. by
Baktaa y 7-42=294xm 1opran, KoATaH ﬁuumlmﬁuaznawzk HI
coatura 4xv Teznuk Omnan 7 coarna (42:6) Gocran. Llynpail knimod,
apasa (42 +7)coam =49 coam iiynna 6ynran.

7-macana.bup cym kann?

Mkkn casatuuar Xap Oupupga 30 Tapgan avop 6¥nub, ynap
Ky#Huaary Hapx 6unan cotunanu: OHpHMHYM caBaT/ary aHOPHUHT 3 TacK
Oup cyM, HKKHHYHM caBaTjard aHopHUHT HKkuTacH Oup cym. CotyBun

. 30 30
aén Oy anopnapHu M =+ .M =25 cyMmra coTHMHU Xucobnau.

YV kyiiuparuua  mysioxasza  lopuTad:  OMpHHYM  caBatTiarm
AQHOPJIAPHUHT yuTacH OMp C¥M, HKKHHYH CaBaTAarn aHOpIApHHUHI
HKkuTacu Oup cymM, naemak, Oemta aHOPHH HWKKH CcyMmaaH coTcam
Oynaau. bBapua anopnapuu apanamrtupu® 100opan. CotyBum aén
aHopiaapiu coru® O¥nray, ¥Viinaranmgek 25 cym smac, 24 cym
O6ynranunu naiikaan. Xakukaras, 60:5=12 (6ewranan), 2 cym 12 = 24
cyM. bup cim kauu?

Codnzm taxnunm bupunun casataan 3 aosanan 10 mapra anop
OJIHII MYMKHH, MKKHHYM caBaTaan aca 2 aoHajaan |5 mapra aHop o
MYMKHH. Vura 3 TagaH ONMHTAHHHH (3 ranuknap 10 Ta saum) Yura
MUKKHTaJaH ONMHran anopnap ounan OGupnawtupud xap dewrtacuun 2
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W CoTHI MyMKHH 6Y1ran YHTa GelTanuk Xocun Kuaauk (2 CyM *
20 ¢ym). Mkkunyn caBatia konran 10 Ta aHOPHHHT Xap HKKHTACH
" OHp cymuan, SbHE 5 cyMra COTHII Kepak 3/, coTyBuH aén sca Oy
0 anopin (Gewrracual MKKH cymaan) 4 cyMra cotam, HaTkana |
Japap kypan.

Hemacana. Tysnapuu 6¥auur.

i Kapn Gup uwon ynumupan cyHr Tysnapunu Yruaiapu 6Yau6
Wiapnin sacuaT kuiad. bysna karra Yram Gapua TysnapHHHr
MUCHIH, Ypranya Yrnu yuian OMpHHM Ba KHYMK YriaH TYKKM3IaH
PN OnmiK kepak aau. Yon Ynau Ba ynaan yrunnapura 17 Ta Tys
POC KON, Yruanap Tysitapuu 6ynmokuun 6Ynuwam, 6upox 17 conn
W 2 ta, ua 3 ra Ba Ha 9 ra 6Yauunap 3au. Viapausr 60wwm KoTHG KOs,
Ly nalir ynapuur onanaan Tys MHHraH JOHMWIMAHA YTHG Kosauu.
Aeykanap yuaas €paam cypawmiin: IOHHIIMaH] Y3HHHHT TYSCHHM
1o k§umb, 18 Ta Tysun aka-ykanap ypracuaa 6yna Gomnaan. Karra

_ | 1
Wi _m.muw TyA, Ypranya Vrun _m.wuads Ba KHYMK YFHJ

¥

6
praciaa 6yin6 Geprav, ,Men cusnapra yana- punrusumnr 17 rta
IYNNEIHN KoNaupaMan™, —ae/ih Ba ¥3 Tyacura munub iiynmaa aasom
. bywpaii 6y nmmnn Kanaaii TyuryHTHpHII Kepak?
Comam Taxnmnan Arap aka-ykanapra konran mepociu | Gunan
IMIAcaK, y Xonjia yrunnapra akpaTiiran KHCMAAPHHHT HHFHHIANCH

TR 17 1
2" 3 L0 g8 TR STIR 18

AOVimia mTHpok aTMait Konau, OyHra akaM ertral  JOHHILIMAaH]

1

MHNNE Tyscuan Kyumb, 18 ta tysan mnzm.agm : W.W HucbaTnapaa
|

] y

Oy,

ASiiMan ¥3 Tysacuaan akpad KOJIMAaCIHIHra HILOHYH KOMHII 3/TH.

9-macana. “Yy 1yprra Tenr.

Yuby cucrema Gepuiran:

|
I8~ =2 qya ommu. Illyunaii iyn Ounan mepocHu aka-ykanap

Dupun  depmaiiam: KHCM

KHCM, ABbHM OWTTA OpPTHKYA IKAHJIMUTMHH  Guiran

x+2y=3
x=4-2y
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By cuctemann YpHura Kyiinm ycynu 6unan evamus: x=4—2y Hu
Gupunuu Tenrnamara kyamus. Harwkaga x=4-2y+2y=3 , Abhn
4=3 HU XOCHJI KHJIAMH3.

CousM TaxJIHaK, XOCHJ KHIHHraH MabHOCH3 HaTHXKa cHCTeMma

eudMra ora aMaciuruaan ganonar Gepaau. Xakukataw, OupuH4M
TeHrnamajga x-+2y HHFHHAM yura TEeHr, HKKHHYH TeHriaamaaan 5ca
Xy/Uti my x+2y WHFHHIWHK TYPTra TEHTIUIH Keaub Ynkaam.
10-macana. Axwuiec Ba Toubaka.
Axunnec (kaauMmru rpek adcoHanapuaars Kaxpamos) sa Toibaka
Tyrpura Ba OMp TOMOHra Xxapakriana Gouuvtawam, Tombaka
Axunnecaan 1000 metp onaunaa. Tombakany cyapanummra nucbaran,
Axuinec 10 Gapobap Te3pok lorypajM. Axuiec Xe4 Ka4oH
towbakanu eTnd onoamaii M.

{ _ e

cbsuz .EEE:_ >x===nn xn,_ _S._ox TowbakaHu eTnd onosnmaiijn,
4YyHKH Yy, Tombaka Typram
xoiirada 1000 merp 1orypud
yrrynua, Ttombaka sua 100
MEpPT  OJIMHTAa  CyJpajiajiu.
Axumnec aua 100 mepr
yrryuua, Towbaka sna Oupos
onaunra cynpanaad. Ba Gy
YeKkcH3 JIaBOM JTaau:  Xap
capap Axuunec Towbaka
Typran okoiiraya OopryHua,
Towmbaka MabllyM oup
macoann  OGocnd  yrran
6ynanu. bupon GMp BapHaHTIa €4HMHHH TYLIYHTHPHIL KEpak.
MartemMaTHK napajoKcaap.
[Napagokc (ononua "xydramk" - "kapum", "noxa" - "¢uxp")
copusmra skuH. AMMo Oy yHaau araitnab oJMHraH Kapama-kapuim
HaTHzka sMaciury 6unan dapk Kunanu.
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Iapagoke - 6y ymymuit kaOyn kuaudras ¢ukpra 3uj 6ynran
win Oadnor, wyHnHrAEK, corsioM dukpra 3ua 6ynran (6an3an (pakar
wapauyia) gpuxpra (O3xeros ayrat).

KKenr mabnona, napajokc - Oy xakukar anuk Oynmaran Gaénor.
) Katail kyTuaimarad kapama-kapiud Gaénortnap napaaokcan neb
HOMIHaun.

. Marematuk napajokc - Oy XakMKaTHM XaM, CEIIFOHHH Xam
Wehornam Mymkaa 6ynran 6aénor.
Marematuk codusmnapun  OGab3an napagokcnap aeb  Xam

Winmaan,  Kynuewa, onaraaru TacasBypiapra MoC  KeiMmaiaurat
Saeoamdmii xommeanap napagoke xucobnanaau. Iy nykraiin Hasapian
S Oup mMatemaTHk co(pU3MIIapHH NAapajoKe 1ed IOpPHTHII MYMKHH,
SHPOK 0/laT/1a MATEMATHK NapajIoKe IelHIIran/ia 1I03aKH KaparaHjarusa
MuniiocHs 6¥nub Tyronyeun, acnuaa sca TYFpH OGyiran Tacamkka
alirnaaan. Bup HeuTa co/uia MaTeMaTHK napajoKciapHi KapaiMus.

I-macana. Exromananur napagoken
Onumenna Kputan “xamma kputasnap énronun” neb aiftran.

DMMennanHEr V3 kpurad. Bynaan kenn® uukaauky, yuu y3um |
Suronun, Jlekun, arap Dnumenup €nronum O¥iica, y Xonaa YHHHT
Namma kpuTsHnap énronuu gerad ¢ukpn — &nron O6ynamm. Jlemak,
Kpuoiiap énronun omac. llly Gunan Gup karopaa dnuMenu, waprra
KV, KPHTAH, IeMaK, y ENFOHYM 3Mac, Ba LWIYHHHT YYYH YHHHT “XaMMma
Kpisnnap Enronyn” ierad GUKPU-TYFPH.

2-macana. Caprapom napajokcu
Slrona  apkak-capropoln suafiinrad  KaHgaiamp - KHLUIOK/A,

Byipyk Oepuiran:
“Capropolll, KHUUIOKIarH
(akar Vau COKoJ
ononmMaiiauras  dykopora
XH3Mar Kypcaruin
MYMKHH". Cypansnty,
capropoml  Y3HHH  ¥3H
CaKOJIHHH ononagumMu?

Ononmaiinn ryéxu, cabadu
by 6Ypykka xunod. Jlexun
wy OGunan Gup Karopia,
arap y Y3MHH COKOJHHH
oJiMaca, JAeMak y V3uHu ¥iu




cokonuHu ononmaiiauran Qiikoponap pyiixatura kupagu. Oyujail
0JlamJiap capTOpOLI COKOJIMHH OJIMIL XYKYKHIa ora.

3-macana. Yiom napajgokcu
Hkkura aycr myHaai ran IOpuTHLILIH,

- Kym yiomunn kypancanmu?- 1e6 cypagn 6npuuuncu

- MeHKy yHH KYpanMaH, - JIeJId HKKHHYHCH — JIEKHH Y acinja y epaa
HYK 2101
- Hera? — n1e6 xaiipon konan GHpHHYHCH.
- Kyna onnuit, - A€M MKKHHYHCH,
- Ken mynoxaza kunub kypaitnmk: OMTTAa KyM JIOHACH, MablyMKH
YIOMHM XOCHJI KHAMaHau. Arap n Ta KyM JIOHACH YIOM XOCHJI KHJIMaca,
yHra sHa GuTTa KyM JIOHaCHHM K¥lIca, aBBANINMICK Yap YIOM XOCHJI
kunMaitan. Jlemak, Xew kaujail conjars Kym JIOHACH YIOM XOCHJI
KWJIMaiiiu, SbHH KYM YIOMHHH.

4-macana. E3ayr mapanoxkcn. Bup Bapak KorozHuMHT Gup
Tomonura ,Opka ToMOHJa €3Wiral Kymja Xakukat' aed, opka
TomMonura sca ,,Opka ToMoHj1a &unran Kymia Enron" ae6 éunran.

Ajitaitnuk, Gupunyun €3y Tyrpu 6Yncun, y Xonaa y 6up BakTHHHT
Yauna €nroH  Xamaup, uyHku TYFpH neb opka TomMoHAa E3usram
AKYMJIaHu ol kepak 6¥ianm.

Ouau Oupunun €y Envon 6yncun neb dapas kunaiinuk. Y xonaa
KOFO3HHHI OpKa TOMOHMJA &3WraH TacJHKKa MIIOHHMII Kepak smac,
AeMak, OMpHHYH TOMOHA E3unrad €3yB EnFroH 3mac, TYFpH JKaH. Sua
Kapama-KapIuHHKKa 1yY KeJIIuK.

S5-macama. KouruHyym Myammocu  mapagokcn.  Yekcus
TYnnamaapHu, xKymslaiad, ynap HYHa dHI KHYHK KyBBarra sra 6yiaran
caHoKM TYnnaMuu (,aned-Hon"), yHAaH KeliuH KenajuraH KOHTHHYYM
KyBBaTra sra 6¥nran T¥njamiapHu TEKIIMPHIL HATHAKACHJA ,,CAHOKIN
TYNnaM KyBBaTH OHIAH KOHTHHYYM KyBBaTH OpacHiard KyBBaTra ara
6ynran Tynnam maexyn smacmMn?" neran cason naiino 6ynau. by casoun
KOHTHHYYM MyamMMOCH jeraH Hom onau. Tynnamnap Hazapusicu
acocuucu 'eopr Kantop opanuk Tmiam maBkya sMac aerad GpukpHu
aiitran (KOHTHHYYM runoresa). Sma napajgokc: Mabiay™m OyaHumma
KOHTHMHYYM THNOTE3acHMHM Ha paja »tHb GYynagu, Ha ucbor KHIHO
oynaam!

Hemuc marematurn Kypr ['énen Kautop runmoresacHHm Xeu
Kaujaii ycyn ounan pan o6 6ynmacauruun ucbornaam, 1963 iinnna
aca [Ton Koon koHTHHYYM runoresara Kapama-kapuu 6ynran gpukpum
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Wi ManTHKHIE MyJloxasanap Epaamuia paj 9o Oy nMacankHH,
CAHOKIIM  TYnIamyiapiian  KyBBaTIMPOK, OMPOK KOHTHHYYM
IMUAAK  KyBBaTcH3  OGYnraH  OpaiMK  TYIUIAMIap  MaBxysl
VLRI Paji OTHII MyMKHH SMaciuruan neboT Kuim.
IYunamnap wasapusicn  (akar  MaremaTMkara, MaHTHKKA,
para smac, banku amanuérra onub Gopysun kenr ucTHkGosnap
6 Gopmokaa. . TyniamiapHUHC SneMEHTIApH TYPAH XM
Wpeanap:  xapgmap, artomnap, commap, dQyHkumMsap, Hykranap,
Ypumcnap Ba Xokasonap Gyummm mymkud. By eppan aHr assan
VINAMAAD  HA3ADUACHHUHT  JKYAda XaM  KCHIJIMIH  Ba  YHHHT
VINMIBPHHEHHT KYNrada coxanapura (MatematHkara, MexaHHKara,
alara) rarouk Kuamanie paswangnp” (H. H. Jlysun).
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MYCTAKWJI EYUII YYYH MACAJIAJIAP
II-606 KOMBHHATOPHS BA HOCTAHJIAPT MACAJIAJIAP

1. a) Cexupnu maxapaa yura waxap 6op A, B Ba C. A maxapnau B
waxapra 6ta #yn obopaau, B maxapaan C wmaxapra sca 4ra iiyn. Heua
Xui yeynna A maxapaan B waxapra 6opuin MyMKHH?

6) Cexupnu waxapaa sna 6up waxap D Kypunau sa Gup Heura
aury Wynnap-ukkura A waxapaan D waxapra Ba ukkura D maxappan
C waxapra. Duau Heua xun ycynaa A waxapaad C waxapra 6opuin
MYMKHH?

Murunan Konaacu.

Arap a 3]1eMeHTHH m ycynnap épaaMujia Tansam MyMKun Oynca,
b oanementHu(a oneMmeHT Kanjail Oynuiumaan kaTTuil Hasap) -n
ycyanap épaammuaa, «a €k by Tannawjaa m+n  ycyuiapuiaan
oiirananuin MyMKHH.

Kynaiitma kongacn.

Arap a sneMerHd m ycyjuiap épaamujia tannam MymkuH 6yiica,
b snemetnu (b snemenT Kauaail 6Yaummaan KkarTuii Ha3ap) n ycyuiap
épaamuaay Xofaa «a €kn by TAHNOBHH m-n  yCyanapuaan
(hoiinanaHuIl MyMKHH.

2. Heurta xap Xun eTTH XoHanu TesedoH pakamuapu MaexyJl (pakam

0 connpan GolnanuIIM MYMKHH 9Mac)

3. Maumna pakamu 3 ta pyc andasutigaru xapd (30 ra xapd) sa 3

Ta pakamaad ubopar. Heua xun maluuHa pakamaapu Mapxyn?

4. MakraGnapuuur 6upuaa xap 6up ykysuu 32 Ta YKyBuM Ku3aap

OGunaH TaHum, xap Oup VKyBuM Ku3nap sca 29 Tta YKyBuM Yrun

Gonanap 6unan. Makrtabna ku3nap kynmu ékn yrun 6onanap? Kyn

O6¥nca, kanyara?

5. Kanumru xabunanapuuur Gupuuan tanmaa 6 ta yunu Ba 8 Ta

yHjoB Xap(puapu Gop sau. CyznapHu Ty3uiia yHIM Ba YHIOLUI

xaphnap anmawmuub kenamgu. By tHnma 9 ta xaphpgan veura cys

Ty3u1 MyMKHH?

6. Mym60o IOmG0 kabunacunm anud6ocn 3 ta xappaan ubopat 37m.

Cy3 uxTuépuii kKerma kerTauknapaad wubopar 6ynub, 4 Tanau

owmMaiiauran  xapdnapnan  Tysunran. Mym6o 1OmbBo kabGunacu

THJIWAQA HeuTa cy3 Masky 7

7. Bewra 6¥nuHagnran onTH XoOHaNMM conslap Hevyra ?
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x_.-._ nmw.:e,n:hm Gurra xydr pakamra sra 6¥aran ontH xoHamu
fenra

9. Xew 6ynmaranna ukkura Oup pakamra sra 6yaran TYKKu3 XoHaum
wp nevra ?

o Inp Exn Gowkanapuan nbopar 6ynran KalcH eTTH XoHanH com

M Hyionan  Gytlomnapunn  asromaTMk  caknam Kamepacuja
SEIINpPIIN, Kearadnia 5ca pakaM CHIaH YHKIH. YHH 9CHIa KONAraHu
MIYRN, Yiaa 23 Ba 37 pakamnapu 6op aan. Kamepauu ounin yuyn sca
KON connm TYFpu Tepuin Kepak. Kamepawu oumm YUYH
MUMILIA HevTa pakamiapHl KYitni MyMKuH ?
Q.:..E_z ‘anra xam , wanaad yHrra xam Oup Xun Ykunaauras
_ Oewxonam con Maxy 1 (Macanan, 54345, 17071)?
A Harmmen Kyt 6Yran TYKKH3 XOHaMM COHIAp HeyTa?
7 XHI TaHranl Heya Xu ycya Gunan uyHTaKKa CoNMI MyMKHH?
ALap naTypan connmn «kenuiurany ae6 XHcobnacak, AbHH y akat
OK connan wbopar 6¥nca. Vuga weuta 4 xoHamu «KeJIHILTrany
Lomnp mankyn?
A6 *lllaxMatT  0CKACHHMHT MKKHTAa KaTakyacHga OK Ba Kopa
Ahvikaap - typubaun.butra  lopuin  Gunan YJIapHHHT  OHTTACHHH
VI KATaKKa rOpH30OHTAN Ba BEPTHKA Tap3Aa YTKA3HII MYMKHH.
AWKkt miika Gurra katakuana TYpPHILUKH MYMKHH 3Mac). Hatuxkana
MRKNTD umka opkanu  Xap Xuil KOHNALITHPHIL BapHaHapura
AP mymknamu? Bup mapranux TEHrIalITHPram/a.
A% Xap Oup muconnnnr Gowmaa coy TONANapy MHJUTHOHAH Kam
MVIMACH, MOCKBANMKNIAD Opackia MKKHTA WiyHAal MHCOH GOpk,
SUPIHNE covnap MUKIOPH GHP XK1 HKAHIMIHHH HCOOTAHT.
AN, Konaa daxar panruaa dapku 6ynraun 70 Ta wap 6op: 20 Ta Kuzun,
20 14 kYK, 20 Ta CapHK , KoJrannapu ok Ba kopa. Ynapuuur 10 tagan
MM OYiMaran panriukiapuin oML YYYH, KOMAH HeyTasan ap
MUKRPHIT Kepak.,
A9 Yeknn 1Yiunamuunr MXTHEPHIT HyKTanapu kecmanap Ounau
AV TMUTHPRITAN, WYHai HKKHTA HyKTa Tonunaauky, OyHaa kecMaHu
Wi OV nakapra 6Ynunnmmuin wcbotnanr.
30,1 w2k + 1 rava 6yaran pakamiap Gunan Homepnanran 2k +1 ta
Kapiodia Gop. Xeu kaiicu 6up kyumpma pakammap Gomka kyunpma
PAKAMIAp AnruancHra Tenr 6¥amarad, kannail 9Hr karTa paKkamiim
BAPTOMKaNN Tanaad onui Mymknn?
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21. Ukkura Gup OMpHHH ypa OJIMAHAMTaH LIOXHH WaXMaT A0CKacHId
Kanail Knano KOMIAITHPHII MYMKHH?

22. 100 Ta onam aiinana cros &Huaa YTHpUOAH, yIapHHHT APHMH/IAH
KYnu opKkaknapHu Tamkui kunaad. Mkkd opkak Kapama Kapuid
yrupranuuyn ucbornab Gepunr?

23. Om6opxonana 200 Ta xydr otuk Gop: 41, 42, 43 pasmeprap/a,
ynapaan 600 tacuan 300 TacuHu Ham Ba 300 TacHHH YHI TalIKWII
kunagn. Ynapuunr wauaa 100 tagad kam OynmaraH ApoKiIH STHK
Gopauruin ncbornanr?

24.Bbup weura yr6on komanpanapu Ourra aiinanana TypHUp
Yrkasummokzia. Mcranrad naiT, MKKHTa KOMaHaa Oup xun mary
yitHam MyMKHHIHTHHEH HCOGoTna6 Gepunr?

25.*%5] Ta Xap — XWJ WKKH XOHamM coH Oepuirad GyicHH. (Omp
xonanu conrn 0 pakamu GHIaH HKKH XOHATH COH /1e6 Xucobnaimus).
Bynap wunjad wyHaaid 6 Ta COHHM OJIMHIKH, yJapiaaH 2 tacu Oup
XU TapTHOIary Xap XHil pakaM SKaH/IHTHHH ucbornanr?

26.1 nan 101 rauwa Oynran counap uxTHEpuii Taprbaa Esmnran
6yncun. Ynapaan 90 TacHHM wyHAal YUUPHHTKH, Oup Gupu Ounan
yeysun Exu kamaioBun TapT6/a 11 Ta COH KOJMIAHA ucbornanr?
27.1,3,5,7, 11,13, 17, 19, 23, 29 Gunan Heura Xap Xui TYFPH Kacp
TY341 MyMKHH?

28.2, 3, 5, 7 pakamjiapu/iaH HeuTa Xap Xujl TYPT XOHanH COH Tysuill
MyMKHH?

29. 15 Tta noropes GUAETHHUHT 3 Tacura IOTYK 4YuKaau. 7 Ta Ounen
OJIMHMILYK KepaK. 7 Ta OuAeTHUHT KamMuaa | TacH I0TYKIH YHKAHTaH
KiIMG, HeuTa XuJl ycyi Onian oM MyMKHH?

30. TenrnamManu eHHHT:

d
P
u}u
b)-2x__336

x=5
x=2

c)Al-C' =48
31. Xap Xu1 paHrin eTTHTa JCHTalaH nevra ycyd Ounan TYPT padrin
NeHTa Ty3ui MyMKUH?
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ML KOK. AJITEBPAUK TEHTJIAMAJIAP BA
TEHI'CH3JIMKJIAP

Ao Tenvnamanap. Kacp — paunonan tenraama sa
Kaup. Tenraama Ba TeHrcH3IMKAAPHE TYPIIH yey/uiap
Ouaan ewnm,

it f(x) sa g(x) dynxumsnapaan Tysunran

| f(x)= g(x) (1)
" _,____ .._._".._ niposara Gup Yarapusunnn (HOMaBJIYMIIH) TeHTIama
| "

_, A HOMaLayM XucobnanaaM. x=x, xakukuii conma (1)
M HHIE San Ba Yar ToMoHH anuKnanras 6yin6, f(x,) sa 8(x,)
Iviinp Vaupo renr 6yica, y Xona X, Wy TEHINIAMAHMHT e4UMH
) ietinnanm.

M Gapua  WIH3NAPH  TYNIAMH  YHHHT  evumaapu

| Aclwnaun. Arap 6y Tynaam 63w 6¥nca, Tenrnama evumea sea
R0 wranam.

AP WK TeHTIaManuer IAM3Napu TYniaMK aiiman Gup xun
IMA nbopar Gyica, y Xonna ynap ¥3apo TeHr Kywid TeHrjama
- Macanan, 5x*+2=7 Ba 3x*=3 tenrnamanap Tenr
’ _z___. UYNKM  ynapunr xap Oupu Gup xua waausnap tynnamura
WKW Tenramanan GHPHHYHCHHMHT Xap Kauaail WIIH3H
WHREWMIE xam wiasn 6ynca, y Xonja HKKHHYM TeHr/iama
.__._.a....s.:. namuxcacu jpednnaan. Arap J,(x)=g,(x) Teurnama
AManne narnxack 6yica, Oy Kyiuaarnya Esunann:
f0)=g(x) > fi(x)=g,(x) 2
i, f(x0) =g, (x) Ba f(x)= w?v TEHrJIaManap ysapo men:
OVncn, ynapuuar Xap OHpH WKKHHYHCHHHMHI HATHXKAcH GYnauu.
A By Oynaail Esunanm:
f)= g(x) & fi(x)=g,(x). (3)
Wi, v=x"  TeHrnamaHuHr Gapua waausnapn X =x*
. HIHHE XaM  euHMM  OYirand  yuyH, MKKHHYM TeHTJiama
r i HITHAACHIND. /\.IHI.... TEHrj1lama xam .ﬂHku TCHI1ama
63
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kabu HaTHIKara sra. Jx = x Tenrnamanu x=x> TEHrIaMara TeHr Ky
SKAHJIMTHHH TEKIIHPHLI KHiHH Mac. XakuKaTiaH XaM, i
a) x=—x > x=x>>x=x" by x=x—>x=x".
Bepwiran (1) TenrnamawwHr YHr Ba uan TOMOHJIapujiary
(hyHKunAIapH aHHUKJIaHHUI COXAIapPHHUHT KECHILIMACH
D, =D(f)"D(g) wy TeHrIaMaHUHI anukianuw coxacu aeb arananm.
Kyiiuaa tanabara ucboru ocon 6yaran OGup neura sapyp TacTukiap
ncOOTCH3 KEMTHPHIIAIIH.
1) Arap g(x)bynkuns D, =D(f)(1D(g) na anuknanras Gynca, y
X071/a.
f(x) =2(x) = f(0)+(x) = g(x) + P(x).
Xycycan, f(x) =g(x) < f(x)—@(x)=0.
2) Arap @(x)byukuns D, = D(f)ND(g) na auuknanran 6ynca, y
xXonjaa
f(x) =g(x)= f()e(x)=gx)p(x).
11ly Gunan Gupra xap 6up x € D, yayn @(x) #0 6ynca, y xonaa
f(x) =g(x) & f()p(x) = g()e(x)
Xycyca, a € R Ba a #0 6yaranta: f(x) = g(x) < af (x) =ag(x).
3) Xap kaunait f(x),g(x) Ba @(x)nap yuyH
AL g2(x) = f(x) = g(x)p(x).
(x) )
Xycycan, ¢(x) HM HoATa aiilaHTHPMaiAHran  Tyriamia

f& = g(x) tenrnama Gunan f(x)=g(x)p(x) TeHrnama aitnan O6up
@(x)
XHJI eUMMIIapra ara (sbHH ¥3apo TeHT Ky4JIn):
(x) = g(x)p(x),
f® _ o T,
@(x) @(x) #0.
4) f(x)g(x)=0 Ttenrnamanunr xap Oup euumu f(x) =0 &kn
£(x) =0TeHrnamajapHuHr Kamuia OUTTACHHHHT SYUMHIHP:

. f(x)=0

P f(x) dyskumscn  g(x)=0 TeHrIaMaHuHI xap Gup
WA B g(x) ¢yukumscn aca f(x)=0 TeHrNaMaHuHr Xap Gup
I AniKanTan (Masxyr) 6¥ca, y xonaa
S (x) =0, g(x) — masoncyo.
QeI =0 8(x) =0, f(x)— masoncyo.
) Xap kanpaii ne N yuyn
F)g(x)=(f(x)" =(g(x))".
Atup  f(x)=g(x) TemrnamamuHr Xap MKKH TOMOHH X

WAYMED iichatan kynxan (Eku kacp-paumoHan (Qyukuns) 6¥nca,

MR Tenrnama arcebpaux (kacp-payuonan) menznama ned atanam.
by

ax"+a, x"' +.+ax+a,=0, a,#0 4)

M n-dapaxcanu (Gymyn payuonan) menziama neiinnann.

A2 xomra  TyxtanmaiiMusz. n>3  6Yarasaa anraebpank

UMBNINE WUH3NaPHHN aHUKNAWHAAT 6ab3K yCysulap Mucosiap

L Opiiun k¥ peatunaan.

Vi | “1eopema TenriaMaHuBr PaUMOHAN WIN3H MABXKY UTHTHHHHT
el xncobnanazn.

Isveopema. Arap kosdpuumentnapn Gytyn con 6ynram (4)
[RITEH] .m_.:_s.au =1) kabu paunonan unansra sra 6¥ica, y xonaa

y Ol mora, @, 9ca n ra KoIMKCeH3 6y unan.

_ 2avopema(Besy Teopemacu). Arap (4) TeHriama x=a wiouszea

o OVaca, ynunz wan momonu x—a 2a Konoukcuz byaunaou.
Mucon. Tenrnamany equun:

X +28 -7x-10=0

Ksmm: I-yepa. By renrnamana a, =1, a, =—10 6yaranu yuyn a,
tLLA2,45,410 6ynyBunnapunn anuknaiimus. 1-teopemara kypa,
JAMIIA X HUHr YpHUra wy KuiiMaTiapHu K6 k¥pcak, yHmmr
Ly, 2 wiamsnapu  anmknanaam. besy Tteopemacura acocan,
MaHMHr wan toMoun x+1 Ba x—2 ra, wy Xymaazau
¥=2)=x'-x-2 ra Oynurnuwm kenub ynkagn: Xocun 6ynran
WHMIIH KYIIXa SHA HOJIFA TeHTIaHran/a YHUHT XakHKHH eunmu
anicranam. Hlysuur yuyn ynu tammna6 o6opasu:
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2 =7x-10=0 (x+1)x-2) =0 x,, i

Kasob: x, =—1x, =2

2-yeyn. Bawsuna kynxaauu Gup kanua x°+ px+q(k=12,.) yu
xaanap kynatmacH Ttapzupa udonanaiura kentupub eunun oiaand.
(bynpa p, Bag, nap u3nab auuknasaaurad KoshhuuUeHTIAP).
Bepunran (2) TeHraama XaM n =4 japaxanu Oyiranu yuyH

X +27° =Tx=10=(x" + px+g)(x* +ax+b) (5)
neb, Kascnapuu oun® uMkub, OMp XMW mapaxkanM X HHHI
ko3 puunenTnapu y3apo TEHrNaWITHPHICA, HOMaBIyM p,q,a,b nap
aHMKIaHAIH;

X +2x* =7x-10=x" +(a+ p)x’ +(b+q+ pa)x’ +(pb+qga)x+qb,
abnH, Oy epnan u3nanaérran p,q,a,b nap yuyH ymby wapriap XOcH
e a+p=0,b+q+pa=2, pb+qga=-17,bg=-10.

By tenrnamanap cucremacu eunaud, p=-l,g=-2,a=1b=5
TONHJIAAHN.
¥V xonna:
x*+2x =Tx=10=(x* —x=2)(x* + x+5).
Byngan xap 6up kynaiiTyBuMHM Hosra Tenrnab, l-ycymaarn cHHTapi
#aBpo0 oJIMHAIH.

Tawvpud. Arap (4) Tenrnamana a, =d,,d,, =a,,d, , =a,,.. Wapr

Daxkapwuiica, y n-lapaxkany Kaumma Tenrnama hnaxamb_u.
3-reopema. Xap xanoaii 2k(k € N) dapadcanu kaumma menznama
1

t=x+— 2a nucbaman k Oapasicaru anzebpaux menznamaza men:
x

KYWIu aimamaou: ’ e
k r
X 4y, X g ray=x(aut +a 1 +.) (6)

4-reopema. Xap xawoait 2k+1(keN) Oapadxcaru Kaiimma
menznamanunz yan momonu x+1 za Korouxcus 6yaunub, oyaunmazan
aicyghm dapasicaniu menziama xocun Gyraou.
By Teopemanapun Tanabanap MallKk TapHKacHla  MyCTaKuil

_ i ]
ucbornauuviapn mMymkus. bBynnaa huh+w yuyn ywby ainustiap
KYaHniain:
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& =0 -2
a3
=t -4 42, )
ot =r -5 +5¢;
=0 —6rt +9r—2:
. Teurnamann eynu:
4x" +4x"° —21x° - 21x® +17x7 +17x° +
172 +17x* =212 —21x% +4x+4=0

Wi [oyeva: By Tok seuu 11-gapaxann kaiitma TEHTIama,
¥ vkl ra 6yannann.

i Gacapu®, Gepusran (6) ra Tenr Kywm yuby TeHrnamasu
Jimn:

(e DX 216" +17x° +17x' —216% +4) =0,

Wi Kane ky(T papaxkanu KaiiTMa TeHrnama, gemak, 7= x+ x~!
Wi (7) aiinmarra kypa

A =20 1700 4175 21 A= (4 -4 + 100r)
Wit 2 0 6Ynrann yayn
A=A 100 =01, =251, =42,;
N =20 x, =056 x =+l x, =11
A WUIMSIapUHMAT Kappanu SKaHuHH Xucobra onub, xasob

Qv Mkkuman  Kase KypT napaxanu xaiitma TeHrnamaxm
ACMacH acocHia eunb kypamus.

41020 0T17[oJ17]o]21]0] 24
Al 8 |5[-10/3[-6] 5 [10]-1]-2]0
40570305 o[1]0
dlalal 0441 (10
(41010401 o

(4l 433 [ala]o

4l o3l oo

By, (4x* 433 —1)(x + 2)(x—2)(x+1)" (x—1)" k¥nxannap
Acira - kenrupu®  onammus.  Xap Oup  kynxammum  Honra
THPHO TEHrIaMaHK e4HMHUHH TOMaMK3.

Wi 4x' +3x° —1=0 renrnamanuur PalHOHAN  HIIH3JIAPHHH
WA Byimur yuyn tenrnamanuur xap Oup koapuunentunn 4 ra
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3 |
' +=x* == =0 renrnamann eyamus. 030)1

4 4

11
XaJHHHT Wiauamapn: £1,+—, +— na TeHrnama e4HMHHH TEKIIHPAMH3.

oynub wbopamus. Ba,

2 4
1 0 3/4 0 1/4
1/2 1 1/2 | 1/2 0
-1/2 1 0 1 0
bynnan, T + Wuhh - WVT,. + auv =0. Xap Oup xynxamguu 0 ra

TEHrNATHPHO TEHIAMAHH eHHMIIAPHHH TOTUIHK.
Kasob: AIN“I_HIW“M.L"N%
22
3-mucou. TeHrnamanu e4mHr:
_ x*+10x" 9% +10x+1=0 (8)
Eunm: by 4- napaxkann Tenrnama 6yiranu yuyH yHH X(x#0) ra
6ynu6, (7) narm aitnusTnapaan Qoiizanancak: Oy Tenrnama 4 Ta

XAKHKHI eyuMra sra smac.

a~+|mm+_ooﬁ+wvuoﬁm+_9|:uo.ﬂ:: =-5%6
X

x
1 2
a)x+—=t, =>x —x+1=0
x

__ 3&+Mn¢ﬂ.u~+:a+_ucﬂ.acn.|:+ dai7
| X
Kavob: {-5,5+1/29,25}.

_ Bavsuda anzebpaux menziama nomavaym owran Gerzundaw
_ VCYAU OPKAAU KEAOPAM MEN2NAMA2A KEAMUPUAUD evunaou.
4-mucon. TeHrnaManu eqnHr:

3 +3x+1=(x" +x+1) (9)
Eunm: r = x* + x+ 1 ae6 onunca, Oy renrnama Gynaaii Emnanm.

9 (F +x+1)7 3(x* +x+1)+2=0
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3~uau+a+_ﬂ.T~+a+_u: sl
S x’+x=0x=0,x,=-1.

___ulm~+mnoﬂ._”nu+H+_umHmﬂv
"l e I 5
X +x l_uoﬁ.n:ullf\m.

nol: *91_“IWH;\_.INL. u

S
N
s ) oot ! "

i

o il

- E] -1

nweodr. Tenrnamann eqnnr:
! 2
(2% 4 x4 2)" +8x(22% +x+2)" 41552 =0 (10)

B 1= 25" +x+2 necak, Gynna 1> +160x+15x° =0 Kkabu ¢
M KBapaT TeHrnama xocun 6ynaam. t, =-3x,, 1, =—5x

n.q.+.«+mu|uaﬂ 2x* +x+1=0 X =1

2 e x42=-5x |2 +x+1=0 a:uEw.
i .5

nob: L..luuwl\w
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Bab3uja anrebpank TeHraama OMp KaHua Kynxaunap
kynaiitmMacura axpaTuiand eunnanu. Macanau (10) TeHrnaMaHuur van
TOMHH Kyiinaaruva:

Hwhu +M+Nv~ +waAmh~ +§+NVN +16x* —x* =

2
=((24" + x+2)+4x) —x* = (26 +5x+ 2+ 2)(2x* +5x+2-x),
asud (10) TeHrnama wly KaBCIAPHWHI Xap OHpHHH HONra

TeHr1anul evnsIranura TeHr Ky4in O¥naau Ba aBBar xasobiap Xocui

KHJIHHAaJ1H.
6-mucou. TeHrnaManu eHuHr:

x' —19x+30=0 (11)
Eunm: x° —19x430=x"—4x—15x+30=
= x(x* —4)—15(x—2) = (x—2)(x* +2x-15)
GynraHn yqyH ynapHHHI Xap HKKHCHHH HOJira Tenrial evyniaim.

x=2
anests 230 s & 5
— .ﬂa”]
X +2x-15=0 |x,,=-1%4/16 ¥
* x=3
Kasob:{2;3;-5}.

Kacp-pauuonan TeHriamanap, oataa, yHHHI Xap HKKH TOMOHHHN
YMYMHii Maxpaxkra KynadTapuil ycynn Ounad  coananamitHpHil
acocua anrebpauk Teurnamara kentupunn® eunnaau. babsupa Oy
amanHu Oaxkapuil YpHMra sHru Homabiaym Ounan Oenrunain ycyiin

Kynaii 6¥nanm.
T-mucoi. TeHrnaMaHu e4nHr:
.nl+.nlm+ = 3x +4=0 (12)
X x+x-5
4

— 3
Eunm: y= E jpeinnca (12) Tenrnmama y+—+4=10

X o

Kypuuuwra kenub, y ¥, =2+1 eunmnapra sra 6ynaau. Bymnuan
Ky#ugarnya euumiiap aHuKIaHaan:
X +x-5=3x .«.hu_w./\.w

o

2

X +x-5=x h.in“_”,\w

Kapob: T + ;\m&/\w“

(12) &
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Wimiua  ranaba  7-muconnu  eunmma  Gearunaw  ycynmaas
aMune  Ypuura  yHm  ymymuii | Maxpakra  kenTHpuG
iy’ 2x" ~30x—-25=0 kypunnwaa eunmra ypunaan. By ycyn
Wy alump. bBabsuna tenrnamann EpaamuM (SHIH) HOMABIyM
i Guian TeHriamanap cHcTeMacH XocHn KHinb ewdi Kuait
"
Fwimonan renrcusankaap. Hurepsasiap yeyan.
WIYMKH Kacp-pannoHan GpyHkuus aed
R(x)= F.(x) _a,+ax+..+ax"
0,(x) by,+bx+..+bx"

Wipopara aiitunagn. Bynpa P(x) Ba Q,(x) KkynxamiapHusr
WM R(x) kacp-pauuonan QYHKUMAHHHT Kpumux uysmanapu
1T __=.
Dukar  kacp-paumonan  dyHkuMsnapaan
CHINK payuonan menecuznux Aeinnanm.
Paunonan  TeHrcH3NMKNApHM, KYTIMHYA, MHTEpBANNAP  YCYJIH
I eumin Kynaii. by yeyn paunonan dgynkuusaunr ymby xoccacura
QUETTTE
 Payuonan Qynkyus  yaununz ukku Kywnu Kpumux uyskmacu
WHOA WYHURZOEK YHUR2 9H2 VHZ (Yan) Kpumuk nyKmacuoan 400 zava
JuMa) Ovrean oparukoa Y3 umopacunu cakiaiou.
- By ynkumsHuHr XoccacH, YHHHI OPAIMKAArd Y3MyKCHITHIHTa
nran 6ynnd, ucboru Oy epaa keaTHpHIMaiH.
Hiwreppasnap  ycynuuunr — moxuatdh  OGywpaaiic  Paumonan
ICMumKnap  assano  ywby craupapt Kypunuwiapaas  Gupura
M PILH:

TauKHn TONraH

Ly F,(x) P, (x)

sl >() ; 6) +—<0; c) —= >0

0.0 0,(x) 0.(x .
£ 0. (13) Cyur paumonan QyHKuusHuHr Oapya KpHTHK

L0
Viapn anukiaann®, ynap connap Vkuaa Oenrunab uumkunamm. V
U coap VKM YeKIH COHJIarM WHTepBa/iapra axpannb keraau.
i xap 6upuaa pauuonan GyHKUHA Y3 HUIOPACHHH Cakiaiiau.
Uy Wopann Tonuu yyyH HHTepBan uuuparu Gupop X, HyKraaa
HEN)
(%)

HHHT Hwopacuiu Ounuin kudos. Cyur wy wwopara kapab
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UHTEPBAIHMHIT  HYKTANapH TEHICHU3JIMKHHHT €YMMH  SKAHIMIHH I
AHMKJIAI KOJIa/IH.
P P
Arap (%) >0 (%) <0 |KypUHHIIMAArH KATHHIE TEHICHIIMK
0, (x) Q,(x)
eunnaérran Gynca, yHaa KpHTHK HyKranap Oy TEHICH3IMK e4HMH
P /o
TYIIaMura KHpMmaiiam, akcuHua, (%) 20 (%) <0 | xypuuuma
0, 10,

6ynca, w xonna O, (X)KYNXaAHHHT HIAH3H Oyamaran  KpurHKk

HYKTaJIapyHHHT Xap GMpH 11y TEHIrCH3IHK €YMMH TYNNaMHra Terui
6ynann.

Hsox. UnTepBannap yCysid pauMoHan TeHrIaMani eqriaa JOHMo
Ky kesMaciury, Oanku yHIaH pauMoOHas TEHIIAMaHH TALIKHI STHRY
F(x)Ba Q,(x) xynxaanapuuur wiauznapu Mabiym Oyaranaarnia
(hofinananni Kynaiinuruau Takuanam kepak. Ynapruur HIUIH3NapHHN

TONMUIIHUHT Y31 XaMm Oab3aH TEHICH3NMKHH eYyHIura HuchbaTan Karra Hil
OV UL MyMKHH.

2-teopema. Xap kanpnaii P, (x) kynxan
F(x)=a(x—x)"...x=x)" (& + px+¢)"...(x* + p,x+q, )"
(14)
Kynaumyewunapea — axcpamuaaou. Bynoa
a#0,%,%,,....X, Kynyaouunz unduznapu, x* + p,x + q,(i=12,...m) xap
aca, Quckpumunanmu mangpuii 6yrzan yuyaorap, 1yl 8155548 EN.

By Teopemanuur wucGorm Gepuwimaiiin. Veum k¥unam  sca
MHTEpBAJIap ycyin Ouian euniia 3apypaup.
3-mucou. TeHrcH3MMKHH eYHHr
(x+2)(x* =2x+1)
4x+3x" - x°
X =2x+1=(x—1)%,4x+2x* - x* =—x(x—4)(x +1)

waknoa éttunub,

<0 (15)

Euwnm:
Oynrauu yuyu
(x+2)(x—1)*
x(x+1)(x—4)
Yuuur x=-2x=-lLx=0,x=1x=4 KpuTHK HyKTajnapH aHukinanran

HUHTCpBainmapaars  MUIOpacCHHM  Hazapui  KucMmaa  aliTHAraHiaex
anuKaiiMus. Bynra 6an3u KpUTHK HYKTanap e4umanp.
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(15) < <.

anob: |-o0;-2]U[-1;0[ U {1} U J4:+o0].

MO, TeHTCH3IHKHE equL:

2 Ll (16)
3-x «x
2x+3—x (x-1D(x—1.5)
_— _— "7 <0,
(6) & G—nx >0 ) <

PN MuTepsaiap ycynu Gunan —cn_”_CT.mﬂ m_nazzﬁu TYIIaMH
.
Tanabanap Oy kabH TEHICH3IHKIAPHH EYMILAA TEHICHANHKHHHT
| vapadmun wmopacH anuk GYaMaran HOMaBAYMIH (3 —Xx)x
wYnaitrnpud
2x+3—-x22x(3—x)

i} el ypusagunap. By sca kynon xato xuco6nanamuy.

Bisnan  tedrcusiMk  Vaura TeHr kyunu Gup Kamua coma
ICMIMKIp cueTemMackra kenTHpuO eqrim MyMkun. Macanau,

az=0. az=0.
b=0 b<0
Wab>0e bya-b<0 (17)
a<0, a<(,
bh<(; bz=0;
T (az0, a=0,
bh>0 b<0
0220 dHl<0e (18)
b a<0, b a<0,
| [b<0; b>0;
By yeynnn kyanam paunonan GyaMaras TEHICH3IUKAAP YUYH XaM
annn kY aiiaup.
Sommcon. TeHrcusnukam euni:
=1
24 >0 (19)
LR




=150, [[W>1,

xX'—4>0 _h_VA. _.«_Vh.
(19) < =Y =S

x1-1<0, <1 ||q<1

x1—4<0 i _h_...\,h

Kapob: _!GHL_HCT_“;CT?S—.
6-Mucoit. TeHrcH3NHUKHN eynLi:
xX*=x*+x%-1<0.
(20)
Eunu: Bynza (17) nan oiinananunan:
(20) & 'GP -+ 2 ~1<0 e (x* +D)(x* -1) <0 &
.ﬂv&ul_ncﬁv_»._.n_.
Kasoo: |-1:1[.

3.2-§. Mppaumonan tenraama sa TeHICH3THKIAp.

Arap TeHrnama (TEHIrCH3JIHK) HOMabJIymiaapn paaukan(min:)
HIIOPACH OCTHAA Kejica, Y WPpauHOHan TeHrjama (TeHrcusmuk) el
aranagn. Macanan,

b+x—12=5 ax+Jax+5 =y —1; Jx+Jx—a <2+ x.

Onatna, paaukannapias Tamwkmn Tonrad anrebpanx  udosa
uppaunanan udoaa geiinnaan.

Hppaunonan renraama. Hppawonan TeHrJaManapHu equja,
acocan yHuaru MppaunoHan udojanap xoccanapuias Ba yiap ycra
alHMIi WAk anMalITHPHLINAp AaH Goitnanannnann. Bynna:

(a) Uppaunonan udonanapuuur y3rapuw Ba aHukIam coxanapi
YNAp/ian  Ty3uiras TEHIJAMaHWHT WIAAM3NApH KaHaail mwaprnapra
Oylicunmnun (TenrnamMany eumacaan) GYauI UMKOHHHH Gepayn.

(6) Aifinnit  wakn  anMawTHpu  HaTwkacHza Oepuiran
HPpalHOHa/l TEHIIaMa Y3HUra TEHr KyWwWIM TeHrnama (8Ku TeHrnama sa
TEHTCH3/IMKNAp cucTemMackra) kelTupuaaan. Macanau: (ne N)

L o = o | =), -

w(x)>0.
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P(3) = ()
w(x)>0.

3 7)) =ata> 0y <5 709 = (a4 W )

w(x)=0

?(x) ==y (1))’
b—Jy(x)>0 - 4

w(x)=0
Jlemnk, TeHrIAMAaHMHT MKKH TapadQMHMHT MIIOpacH Myc6ar
WA yuu kypT KYpeTkuuiM gapakara kytapu6, Ysura Teur
TeHIaMara anMalwTHpUIL MyMKHH dkan. bab3u tanaGanap 6y
waptra asTubop depmaitaunap.
Hppaionan TenriaMann eqMIHAHT acocuii yeynnapn:
~ Auninanui ki YIrapuin COXaCHHH TEKIWHPHII GHIAH edHMK
O AYiomriam anaknaw (Kyinaa 1,2-muconnap);
~wokopiiari (1)—(4) sxsuBanenTanKaan Goiigananu;
© GpiaMun HoMabIyM KHpHTHIN ycyiu (Kyiinaa 7,8 muconnapra
i),
g - w:.h:.@_.:mwz: skkanau (6up-Oupuaan axpatud, TEHrITHKHUHT
TomMonura yrkasu0, cyur papaxkara owwmpuwm; 3, 4, 6, 9-
)
. 3_”._.__.=zm==§. HKK&Jla TOMOHHHH YHHHI OHpP TOMOHMJA TypraH
KYuma 6¥aran ndoaara kynaiirupuin.
Lemucon. Tenrnamann eqnnr:
Vi—4—Jx+10 =x-2. (5)
Esamm: Maniymkn, xap kanpaii x yuyn

x-4<x+10=>Jx—-4 <Jx+10>

V-4 -Jx+10<0=> Vx—4-Jx+10 = Jx-2,

sy v x—2 >0 gup.
Hanob: Euumu ityk.
Zommcon. TeHrnaMann euuHr:

Jx—1+J4—x=x-5 (6)

P Tenrnamanunr AHHKJIAHWLIL COoXacH

2.%p(x) =y(x) = (2)

2

(3)

A4 Jp(x) + Jw (x) = b >0) &
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x=1>0
4-x>0.

Cucremara acocan [1; 4] 6ynu6, YHHHT 4an Tapadu Homandmii
(yskumsnap durusgucnaan Tamkun Tonrawu yuyw x—5>0 aup. by
TEHrIAMAHHHT eYHMH HYKAHTHEH Genmupan.

Kapob: Eunmu iiyk (éxn 0).

3-mucon. Teurnamann euunr:

V2x+4 +/6x-2 =6, %)
Eunm: (4) popmynara kypa

—(6—J6v_7)\2
V2 +4=6-f6x—2 & | ¥ t4=(6-V6x-2 o
6—6x-2 >0

(2x+15)* =36(6x-2),

2x+15=6+6x-2,

=2 2x+15>0, =
i62=2.<6 6x-2<36
X' +39x+74.25 =0 [
(o ox, =—(39-/1224 ).
lq,m.n.«nam_.q. i MA mnv

WKasoo: m?o J\_Nﬁv *
4-mucou. Tenrnamanm eyunr:

¢h~+_oa+anm.~.lm (8)

2 . 2 B
Eunm: (4) ra Gumoan 4~ T10¥+4=(2x-2)" [x(x-6)=0

2x-2>0 x>
x=6
Kapob: 6
S-mucon. Teurnamanu eqyunr,
Va+x+26x-12 +4+x-26x-12 =26 9)
IOkopuaarunapra acocan:
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(6x~12>0
44 x+2J6x-1220

4+ x-2J6x-12>0 Kl
(84 2x+24/(4 +x)* —4(6x—12) =24
(x22 x22

e {4+ x22J6x-12
8—x=v64—-16x+ 1
Kanob: x, =2:x, =8.
O-mucosr. TeHrnamanm evymnr.

.«Mmla:muu (10)

Eumm: Xap MKk TOMOHHM KBajpaTra owMpnG edamus:

(10) = .n|Mm+ ,\NQ +8)(x—6)+x—-6=25=

> J2(x+8)(x—6) qulw.ﬁwa.umwonvam _wwu

@+ 24(6x-12) =>2<x<8
[8—x|=8-x

2 2

2
Unﬁ+mxaneuﬁmuluﬂuu ==

x, =10
x, =330
Kanob:{10}.
l-urox. Xap WKKH TOMOHHM KBaapatra kyTapué eumu ycynmaa
TCHIAMAHMAT HAAK3Iapy HykonMaiian, Ganku ver wiaus naiino
OV mymkus.  Yer  wnamusnap TEeKWHpHII Ay Ounan
AHMIKIANKO, Kosraniaps eunmMIap TYIUIAMHHH TalKH STa/u.
Jawrox. By epaa texmumpumnn Gouwkaua ycymia Gaxapuin xam
x+8
2

§(x) =5-x—6 noumo kamaioBun ynkuusnap 6316, YIAPHUHT
Ipapurn pakar Gup mapra kecuina onamu. (awuu x, =10 nykraza
Kecumaan). x, =330 wy dukpra k¥pa wians 6yna onmaiian.
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MyMiHI 94, Macanad, f(x)= JNOHMO KaTbHil VcyBuM,




7-mucon. TeHrnamanm e4yunr:
Y98-2x +{2x-1=5 (11)
Eauw: (Genrunaw ycynu 6unau eunw),

4 o
VY98—2x=y,2x-1=2z pecak, y xomua CHMMETPHK  anreGpark
cHcTema Xocun 6ynaau:

u=y+z u=y+z
+z=5 u=>5 -
e’ T o o
y +z° =97 V=Yyz v=yz
u'—4utv-20" =97 v, =25%19
y+z=5 »=2
+N”M = ==
VY xonna w. 2 = yz=6 P 4 =3
y +x =97 y+z=5 ¥, =3

yz=44 z,=2
nexu z=3Y2x—1 x, =41, x, =85 KaBobuiap kenud ynkaum.
XKaso6: x, =41, x, =8,5
8-mucon. Tenrnamanu eqnur;
AB5— 2 (x+B35-2)=30 (12)
Eunm: Y35-x' = y gecak, x* +y* =35 xocun 6ynanm nemax,
X +y'=35 = =
y - (x+y) =3xy(x+y)=35 o
xy(x+y)=30 xy(x+y)=30
: ey
| (x+y) =125 = x+y=5
xy(x+y)=30 xy=6
=3 _  x,=2
EKH
V__ = N V»u — u
Kasob: {x, =2:x, =3}
9-mucon. Tenrnamanu equnr:
Yx+1-Yr-1=¢x -1 (13)
Eunm: (Jlapakara kyapui yeymm).
Tenrnama D, =[-o0;~1]U[L;+0] anmknanmm coxacura sra 656,

yHAa  YHI  TOMOHM  CHHrapW, yan

TOMOHH XaM  (4yHKH
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=l Yx+1> Yx—1) mycbar 6yarann yuayn yHunr Xap HKKH
1M kyGra ommupamus:
x+1-x+1-3 5+ 11+ 1-Pa-D) =¥ 1.
Ul KABC HYHJarK aiiupma Ypuura Gepuiaras TeHriamaian
N Kkyiicax:
2-3RP -1 -1=V-1o4/-1=2>
J5

”VH_.M ”HM.

5
Kanob: x,, = H%.
10-mucon. Tenrnamann eqnur:
V3x—1-9x-2 —/I15x-1=0.
Ewmm:  Pajukamiapan  wyHjaai  rpynnauiaiiMH3KH, HaTHXana
(MO Xap HKKH TOMOHMA (akaT HoMaH(uii GyHKUMANap XOCHN

J9x—-2 +/15x—1=+/3x-1. (14)
AMIIAP OCTHAA YM3MKAH  QYHKIMANAD MIUTHPOK ATraHd y4yH
] —Zu" +8_|qn=§m=m===_‘ AHHKIAHMIL COXacH OCoH Tonunaau. Ly
| KBAJIpaTra olHpamMus,

(14) & 24135x —39x+ 2 =2 -21x &
4(135x° -39x+2) =(2-21x)%.
2-21x>0

L =1

M, 2-2lx>0 HA KAHOATIAHTHPHBYH X JIap TeHIIAMAHMHI
M coxacura Kapamaiiau. Jlemak, euumra sra smac.

MKawob: Euumra sra smac.

1 l-mucon. TeHrnaManu eqnHr:

G+ +5-3x =¥x (15)

W TenriaManuir Xap MKKajla KHCMHHH Quulm\.ﬂvo LWapTHH
MIONUINTHPHBYY X Jlap  TYNAaMMaa  aHMKIaHran)  KywMackra
Wl tnpu0, noaann nxyamiacak
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W5+ 3x +45 )5+ Vx —f5-3x) =
= Yx(5+¥x —5-3x).

Haruka : mﬁn n\mam.w m\m la\m IQH: xocun 6¥namu. Bynna x =0
(15) HuHr eunmu 6Yiranu yayn 6y TeHriaMaHunr Xap HKKH TOMOHHHH
Yx#0ra 6y ncax:

15y 5+ —5-Yx =20
Vs+ix=245-Yr = 25-Yx =Yr-26

o450 =@lx-27 _ [ =16 _ [¥x,, =14
Yx-2>2 Ix>2 x>8

By wnnus (15) Tenrnamanuur aHukianui coxacHra Teruuuim 6vVirann
YUYH CHHMHIHP.
Kapob: 64.

12-mucon. Tenrnamanu equnr:

a\m+h|§ +J\M+MI~§H~ (16)
Ewnm: x+120 6yuranu yayn S+ x—dvx +1 H&T\yluvu
Nx+1-2dx+1+1= /\T\HI.Z —1)*  TeHramkka KenTHpHG onamms,
bynnan J\MH_Q_ HU Xucobra onub (16) teurmamara Tenr Ky'JIH
_,\‘HINT_QL_HE XOoCHN  Kuiamus, wn,\a|+mvo Jeh
Oearunacak, Oy tenrnamann |y —2|+|y—1|=1 kypunnuwra KeATHpaMus
Ba uTepBajiap ycynu OGuman y, =2 Ba y, =1 euumnapuu Tonamms:
Qav.ﬂv )\.Huwﬁv x =3,
Va+l=1
Kasob: x, =3,x, =0

Hppaumonan rtenrcuzimk. HUppauunanan TEHICH3JIHKJIapH I
YMYMHii Xon1aH KyHujarnya skBHBafeHT anMawTupuin Gunan equin
mymknn (ne N):

x=64

x, =0,
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f(x)<(g(x)"
D41 (x) <& (x) = { £ (x) 0. a7

g(x)>0.
; g(x)<0
- £()>0
141 (1) > g(x) £(x)208(2)20. (18)
17 (>
KH?V g(x)=>0.
) v () >l Hﬁhvvawfnvv? (19)
i g(x)<0
f(x)=z0
sw.%n_ﬂ. f(x)=0 (20)
3 g(x)>0.
| (S (x) < (e (xp™
g(x)<0
f(x)20
. ?T%U —Zawaﬁ?vwe 2
' ()< f(x).
” J(x)20,g(x)>0
yI) < zsﬂ?f%i (22)
T = f(x)=0,g(x)>0 23)
I(x) < g (x) & )< g(3)

I TINOANAp TEHICH3IMKAAH HPPALMOHAIIMKAAH KYTHIHIL YUYH
IPIANIUIApHK Hasapia TyTMarad XoJiaa TYFpHaaH-TYrpH apakara
P Oiran ynn ewmiura Xapakar kuaaaunap. By oca Xap J10HM
i aMie,
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bab3uaa eumnnmn coana Gyaran TeHrnamManapHHHT AHHKIAHM I
coxacHnu Tonmuul HucGaraw kuiinH Gynaam. Bywpait  xonnapna
TeHrnama jactinab eunnud, cynrpa TeKwHpHi iiyan Gunan wamanapy

TYnuK anuknanagn. Macanan, Vx' —3x +2x+1=+2—x Tenrnaman
equiyia aactiab,

X =3 +2x+120
2—-x20

cucTeMa e4wiub, YHHMHI aHHKIaHuIl coxacH Tomunamd. HucGaran
Kuiiun 6Ysiran Gy mumm Gaxapwmaii, rokopuaa aiitwiran iyn Gunan
TEHTIJIAMAHH evyH1l MabKyJII:

)\hwluh;wai MI\M|MUHWIu.«~+~n+_um|hﬂo
.ﬂvAhI:uuoﬂvha =]

By Tonunras kmiimaTHu TeHriamara Kyiiuo TEKIIUPCAK, Y e4um
IKAHJIHIY AHWKJIAHAIH.

Arap D, =@ 6ynca, (1) renrnamanuur equmu 6yamaiian. Macana,
V2-x+2=sinyx—3renrnama yuyn D(f) =[-=:2] D(g)=[3:+]
6ymub D, =D skaHnuruaan e4uMra sra smac.

1-mucon. Tenrnamanu eunin: 24/3x+5—2=3x.
Eunwm: I0kopunarn racauknapra acocnann edamus:

Mgmn+mlmuuaﬂmgmh+m =3x+2=3x4+220:

x> |WU 43x+5)=03x+2) = (B =16
4 4
X=—éKux=——,
3 3
Lllynnaii kuaub, TeHrnamanunr euumMu x = M MYMKHH.
v—.nuw:muﬁm*.

2-mucon. Tenrnamanu eunnr: (a° — x> )Wx* —b? =0.
Eunm: |a|>[b| 6ynca, tenrmama D= oo —b]U[bs+0]  na
anuknanran 6yaud, 6y tenrnama (20) tacaukka kypa:
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a’-x* =0, X, =*a,
=N
NP b =0 |%,=tb
eunmra ora. Akcunva, |a|<|b| 6yaramza a® - =0

WA wmsnapuia Vx? —b® dyskuns anukianMaranm yuyH
il %, © b eunmra sra xosnoc.

00: o] 2 o = {as2b}; o] < b = {25,
e, TeHreHsMKam eunnr:

x<\2—x (24)

s (21) ra acocan

=W - =0

x<0 x<0

) o | 127520 x<2 x<0

(24) &
hvcnnlhvoﬂv D<x<?2 =] [0<x=2
3 2<x<l
W <2-x (x+2)(x-1)<0

VP Y My MaaIITHpeak

lea;loﬂ_v

Ammcon. Terrcusnmuky EYHHT,

Jri+18<2—x (25)

e (22) ra acocan

x+1820
(25) e 42—-x>0 <> ln_mmunw =
FhE<@-—xp o O 4>0
~18sx<2

TS.ISCAH+8V

CHETIMANN KaHOATAAHTHPUBYH X nap T¥mnamn [-18;-2) an

Wunot: [-18;-2).
Aommeoun. TeHrcHsnukHy evunr.
Vx=20 +v2x+4 > \3x—16; (26)

P (17) dopmynara kypa g(x)=vx—20+2x+4 >0
M Ky Hnarnva é3u6 onamus:

83




3x—16 < (Jx =20 +/2x+4)*

26) < 3x-16>0 9
x=2020
2x+420
x+2 < J(x—20)(2x+4)
3x>16
—
x =20
x>-2
(Jx=20)2x+4) >0  [(x—20)(2x+4)>0
9 hvmw
o{*73 =3 St < x> 20,
x=20 x=20
[ x2—2 | x=—2

WKapob: (20;+)
4-mucos. TeHrCH3IMKIAPHH CUHHT™

.,\Hulmhim >4—x (27

Eaum: (20) ra 6unoan:

4-x<0, (A) Mvwx s
x'-8x+1220, % - =
27) & o x<4,

4—-x>0,x*-8x+1220,

(B){(x—2)(x—6) =0,
X -8x+12>(4-x),

X —8x+12>16-8x+ x°.

Kasob: ?u+8v.

3.3-§. KypcaTkuwin TeHrjiama Ba TeHICH3IHKIAp.

Kypcamxuynu menziama, 1e6 HOMABIyMH jAapaka Kypcarkutiji
KaTHalrayd TeHrjamManapra aiTunaan. YnapHu euumiuiaa KypcaTkutiin
GynkuuaHunr Gapua xoccanapujad Xamjaa JorapudMiaiml Ba yHUII
Koupanapuaan Qoitnananunann. Kypcarkuuim renriaManapiu evuin
Fw::m:::mh:ﬁm: ACOCHIt YKBUBAJICHT m._._?_m—:._.:_u:guﬁ”

l. a>0, a#1 Bab>0 6ynranna
a'=bex=log, b. (1
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& e # Lowneanda,a > 0,a #1,b>0,b #1 nap yuyn

a'" =b" & f(x)=g(x) 2)
yeyenh xonpa
a"" =a"" o f(x)=g(x) (3)
u = 0.a#| 6ynranaa
a'" =b(b>0) = f(x)=log, b 4)

Ayeyenil xomua: b=1 6ynranna a’* =1 f(x)=0
u =0, a1 6ynranga

f(x>0)

@(x) =log, f(x)

f(x)<0

eHUMU UVK

Aemmcon. Tenrnamann eunnr: 3 =81°

_ — ml.-.-

a"" = f(x) & (5)

Oynrauu yuyH

3t 3 =137 =P o X —4x—5=0e> x =213,
Wanob: {15}

D_E-:.:. HOMALIYM KHPHTHD e4HIAHIAH TEHIIAMANap.
Lemuncon. Tenrnamann equnr;

V557 4+5.0,04™ = 26. (6)
1 00457 =004 =57 Gyurann yuyn

P.mu.u 1 2x-2
37 45 = 26 6ynaan. r=5 2 ne6 Genrunab

111300 + 625 =0 <> 1,, = 65+ 60 uu anuknaimus.
3 =125 =3
(0) > "7,
m. =5 &NH—.
Manob: |31

Aommcon. Tenrnamann edunr:
Nna.?ng-lu.“.m = @ > .m X an_a

itz

(7

Eawm: y=2 Ae6 HOMabIyM KHPHTCAK:




N=4y,#-35 x’=2>0

X*=-2>0,x-2>0
X-2=2-x)

Kagob: {1,5}.
4-mucour. Tedrnamanm euunr:
3.9 4+4.25"=7-15°

3
3
TeHrnama Xocusi 6ynaau Ba yHu Myc6at HIIH3NapH TOMHIALN:

2x N\t
@nvm.ﬁwu |q.ﬁ.u- +4=0
5 5)

V xonaa;

Kasob: | 0:log, H.Mﬁ

S-mucon. TeHrnaMmaHu evunr:
7.9 ~12-4° +5-6° =0

Evanun:
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Nh+¢\HM- = V__ o Nh.vm e Nn.rc..-ullm' = Mu

Euam: 9°=3",25" =515 =3".5" 6yaraun yuyn 3'va5S'
nucbaran Gepuiran Tenrnama 3-3* —7.3°.5" +4-5™ =0 Gup xkuncin
renrnamanup. Bynna ymunr xap wukku tapaduun 57 (yoki3™) ra

(8)

Ir'a

6yncax hnﬁmu. ra uucbarnan &Eku ~uﬁ1u ra uucbaran xpajpai

(9)

Je57.3 +5.27 .37 _12.2% =0

UH..- 3 t h

&y

=1
2 2 _

< x=0
2
7
anob: x =0;
3.4-§. JlorapudMHK TeHIIaMa BA TEHICH3IHKIAD.

Lemucon: Tenrnamanu equnr:

4.9 =3. %3 (1)

Wb, Tenrnamanunr yan Ba yur tapadu 6up xun éku 2 acocra éku 3
1l KenMarany yuyn ynapaad 6upu 6yiinua, macanan 2 acoc 6yiiuya
npnmaaiiMms:

(1) > 2+ (x=3)log,9 = _ommu+.wa~.u18 =
x(log,9—1) =7log,3-3,5 &

x=2008,3-D
log,9-1
Wanob: {3,5}
Zommcon: Teurnamanu evuunr:
.uuaa = m?ru.l ﬁwu

i, Acocnappan 6upu 6yiinya, macanas, 7 acoc 6¥iinua
apimoracak, y xonaa

(2) © 2x+5=(2x" +3x-5)log,8 &

S 2x+5=(2x+5x-1H &

< x =-2,5x, =1+log, 7.

wab: |-2,5:log, 56}

Aommcon. Tenrnamann euHHT:
G

x = 3
Troo (3)
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Eunm: Yan tapadu kypcarknuuna log HIITHPOK dTranu yuyn
TEHIJIAMaHUHT Xap ukkH ToMouunH (10) acocra kypa norapudmnacax

(3) ﬁﬁnlw_wauv_mhul_mm\_o@ o= N_mmalw_mhlmuc &
MabKyJi

1
lgx,, HE < x, =100;x, = ——=;

4 Jio’

Kasob: *_ooﬂu,\wf

4-mucon. TeHrnaManu eqyuHr:

.ﬂm.:..ul: =1 A.n:
Eunm: (I-ycyn) x>0 necax,

@) &2 =2 S 8(x -x) =0 x#£0 x=1;
(2-yepa) x> 0ne6, 6Gupop a(a > 0) acocra kypa norapudmnacak:
(4) = 8(x* —log, x—log, 1 <> x(x—~I)log, x=0 > x=1;
Kagob: {1}
Jlorapupmuk  Temrnama  (veHrcusamk) geb,  HOMaLJyM
norapumM Ge/rucH OCTHAA KATHAIITAH TEHr/IaMa (TeHICHaIMK)mapra

aliTunagu.  VYnapun eunuia  norapudMuk  QyHKuMAHMHT  Gapua
Xoccanapujiat, Ba LYHHHIZEK, NOTEHLMAMIAL aMany KoMJanapHial

oitnananunann. ¢>0,—>c#1 6ymranna log. A=log. B udonanam

A=B TeHIMKKa YTHIWI amMaiM ¢ acocra Kypa MOTEHLHpIIal
neiunaau:

log. A=log. B=>A=B (5)

Jlorapupmuk  Tenrnamanapuu  evnuina Kyulanunaaurad — acocuil
IKBHBAJICHT alIMalITHPHILLIAD:

l.a>0,a #1,be R, 6ynzandalog,x =b <> x=a".
2.a>0,a#1,beR,6yncanda,log, f(x)=b <> f(x)=a".
f(x)=(p(x))
[(x)>0;0(x) >0;0(x) #1

f(x)=a""

f(x)>0;
4. Bupop f(r) =0 TeHrnamMaHHHr WAAM3NAPH [,,1,,..1, nan ubopar 6ynca

a)log, ., f(x)=b<
3

b)log, f(x)=g(x) =
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2| nap yuyn
log, x=t
R N)=0&| =7

f(log, x) E=LZ0am. ©
xoma , f(t)=Ar* +Bt+C=0(D=B>-4AC >0) ksagpar
W {, 6at, WNM3NapH yuyH:

Alog? x+ Blog, x+C =0 < | 8% =4 )
log, x=t,
), a#l 6Yynranna
F(x)=g(x),
lo =
g, f(x)=log, g(x) & ,ﬁ £(2)>0,8(x)>0 (8)
0, a | 6¥aranaa
a)f(x)=a""'® & f(x)>0; 9)
b _ g s | F()=g(x),
)g(x)=a ﬂﬁkﬁvo&gvo (10)
0, avl; ne N 6yrrauna
n 2n —Om,_ “.Ahu .\.AHV >0
= N\n— = u
e o8, | ) 2nlog, (= f(x)) e f(x)<0 (&
[log, /(x)+log, g(x) e A\vic.w?vvc (12)
{log, (- /() +log, (£ ) “P| = £ (1)) > 0.(-g () > 0

0, a#1 6yaranna
Ol *_aw. f(x)~log, g(x)

. f(x)>0,8(x)>0
W00 (log, (—f(x)~log,(—f(x))

(=f(x) <0,(-g(x)) <0
(13)

B ranabanap okopuaaru dopmynanapaan 1Vrpu doiinanana
o IYPiW xarosmknapra By kysaunap.

lgx® =1g’(-x)+4 (14)
IOHIIMANIAPHA eYMIAA YHUHT aHUKJIAHHIL coXacura ybTHGOP
o (14) renrnamann 21gx =lg*(—x)+4 ra tenr Ky4sin Xucobnad
| YPHHAIMNAp. Acnuna, (14) TeHrJama Y4yH
J —lsve_C—c"i&_. D(g) =[~=;0] Ba D, =[~0:0] 6yu6, yina
~ Mg(-x) Ypunmmmnp. Hatuxkana (14) renrnama
Ig*(—x)=2lg(-x)+4 =0
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ra TeHr Ky4JIH 3KaHJIMrH MabJyM Oynanu Ba y u =[(—x)kabu Oenrunai
Gunan ocoH eunnanm.
Jlorapudmuk rtenrnamanap Kyiiugard — Tumiapra  axparnb
eqnsIaan:
1. TTorenumnannawm ycyinu;
2. SIHrY HOMabJIyMJIap KHPHTHII YCYJIH;
3. bup xun acocra k¥ypa norapudmiain ycynu;
4.Cynbuit ycyn Ouna evniajiurad Tenrnamanap.
Morenunannam OHIAH eIHIAHIAH TEHT/IAMAIAD.
S-muco.. TeHrnamanu eqnHr:
log,(x +14)* =log, log, 512 (15)
Eunm: log,512=9 o6ynrann y4uyn x+14#0 wapr acocua
(15) < log, (x +14)" =log, 3* & (x +14)* =3° < x+14=43;
Kasob: {-11;-17}.
bBab3u Tanabanap wyHra yxwam mucouiapun Oynjaii eunb xarora iy
Kysaunap:(15) < 2log,(x+14) =2 x+14=3x=-19, BN
Oynna x=—190a, —5+# 3. By 3ca xarto s3xkaHauruuu ucbornaiiin.
6-mucou. Tenrnamanyu e4unr:
I_Qmo_mﬁn —5x+6)=log,(x—2) (16)
Eunm. x* —5x+6>0;x—2 >0 waprnap acocusa
(16) < log,(x" —5x+6) =log,(x—2) <
S x'-5x+6=x-2&x, #2,x,=4.
Texwmpuu kypearaanku, x, #2 vet wians, x, =4 eunm.
Kagob: 4.
JlorapudMHK TEHIIaMaHK eYHIIa YeT WIH3 naiigo 6yamaciurn
EKM WIH3NIap IOKOTHIMACIHTH Y4yH yiuby Kougara puos Kuiub eunin
MYMKHH:

|) TeHrnaMaHMHr aHMKAaHKL coxacH D Hu Tonuur;
D
2) yau MBa M, = A kabu wyHaail MKKH coxara axpatiil
I
Kepakku, M, na (éku M, pa) Oepunaras Tenrnamara (7)
anMmawrrupuuiapin 6axapras. 1y coxana redriama y3ura TeHr Ky
TEHIJIamara ajMallcHH;
3) M, Ba M, coxanapjia yHu ajloxu/a - aloxXH/ia e4uiu;
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) M, Ba M, coxanapia aHMKIaHran equmnap yMyMaaiTHpinG,
TeHrama kasodu énnanm.
Macanan, (15) tenrnamara M, =|-w;-14[ sa M, =]-14; +oof
(7) un kynnab 6ynpaii eunnanm:
XeM, = (15) < 2log,(x+14) =2 x+14=3 > x=-9 oy
M, ra reruuum 6Yaranu yayH eunm:
xeM, =(15) < 2log,(—x-14) =2 —x-14=3 S x=-17.
ns M, ra reruuung. Jlemak, yet uiaus amac.
Wanob: (-9:-17).
. Tenrnamanu eunnr
log, (x+3)(x—1)+log, (x* =9) = 2log, (x +10). (17)
3

Esmm: Tenrnamanuur aHuKIaHuIn coXacn D kyitunaru cucrema
K IAHAIH:

(x+3)(x—1)>0,

D4 x*=9>0, (18)
x+10>0.
W xe D peb, (29) Tenrnamann my coxana noTeHUHONNA0 eqyamMus:
xeD,

(17) < &
log, (x+3)(x—1) = log,(x" —9)(x +10)

(x+3)(x—=1)=(x* =9)(x +10),
xeD.
0 x4 320, uynkn x=-3 6ynranga x € D. 6¥nap suu (suun D Hu

Wiontn (18) narm MKKH TEHICH3IHKHM KaHOATIAHTHPMAC 3H).

NI, OXHPrH TeHrIaMall x+ 3 ra 6yicax:

A_Sﬂ. nl_ Hﬁklux.«ie.ﬁv
xeD

X +6x-29=0 x, ==3++/38,
o
xeD. x, =—3—/38.

Texmmpum: Dy, +3= V38> x-3 =38 -6; O6ynrann  yuyu

0 (J38)' ~638=38-/36-38>0 aup x, wumns (30) mumr
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| KOJIraH TEHICH3IHKIIAPHH KAHOATIAHTHPA/IH .
| 2)x, +3=—/38;> x,-3=—38-6; yuyH Xam

| X2 —9=+38 —/36-38 > 0;— (x, + 3)(x, — 1) =—/38(—4—38) > 0

Oaxkapuiras.
Hemak, x,,x, € D.

HKasob: _xuw&m_.

B A e N 8 Q =
Els o § = .1 Hlace i 22
B o= el G- ' T i \-\.\\.\1
®  qn-ic-n ! | i P =R e e
~, e gp——T
B - 3 0 . =T 4
| [ S TR T | = . ./.. ! A
__ . i s 74l
\.,F ff
i
- - /..,
\.\ :1 r.—:r
Bt /.I
I } T LA
= == 8 >
By epaa D uu (30) nan eunb roncak, D u_lmowlu_C_uTTB_ 6ynb ynu
H3namra BakKT KETKasMacJaH TONMWIradH HIAH3Nap €4HM EKH e4YHM

amacaurudn D vy anunosun (30) waprnapra kyiiné 6ynaux.
18-mucou. Tenurnamann e4Hnr:

1 1
lg——+1lo S—x)=——-—lo x+3).
B BN i)
Eunm: Tenrnamauuur AHWKJIAHULL coxacu

1 x+1>0,5—x>0, x+3>0 waprnapau OGaxapysuu x jap Oyaud y
_ D= _I_“m_ OpalinKaa aHHKJIanran,

xeD=@D) o 21g5-x)=lg(x+3)+lg(x+ 1) +1g2 <

lg(5—x) =1g2x+6)(x +1) &

i X +18x—-19=0<x, =Lx, 2-19;

Kasoo: {1}.

19-mucou. TenrnaMann equHr:

(19)
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6
log, x

log; 2x +log, 2x = (20)

LALITH
log, 2x =1+ log, x <> log; 2x =1+ 2log, x+log} x;— Gyuoa — t = log, x

JIeCaK,
Bouuvm+u~+mu.wﬂvm+mm +2-6=0&
(=D +4 +6) =1, =1;
Kapob: log, x=1— x, =2.
20-mucou. TeHrnaManu eqnnr:
2
28 1= =log g (log 51000 +4) (21)
Eamm: By tenrnamasnunr Yar ToMmonn 2 ra Tenr. MKKH TOMOHHHH
2 ra 616, cyur 10 acocra kypa norapudmiacak:
t=lgx
2 e (Ig° x+3lgx-4)lgx=0& =
g - : (*+3t—-4t=0

t=lgx

o x =1,x=10x =10
Tuo..mu_.rulp g %
HKano6: ”Epsl.w.

A.5-§. Mojy/1 Geirucn KATHAIITAH TEHIJIAMA BA TEHTCHIIHK.
Moty i TeHrCH3IHKAAPAA HOCTANAAPT V3rapTHpHILAAP.

L-mucour. Tenrnamanu euunr:

[4:x +5|—[3x + 6] =0. (1)
Esm: (1) ©[4x+5|=3x+6|.

TeHIIAMAHUHT  Xap MKKW TOMOHM HoMaH(uii Gynranun yuyu
(pATAapra omHpaMus:

11

(4x+5)° =(3x+6)’ © 7x* +4x—-11=0 x, =1,x, ==

Kasob: TTH*
7
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S Q =

WAL OO L N =[]
1 ¢ Hillnce ] @&

o i B \

& W= aial |

2-mucoit. TeHrnaManu eumHr;
|x+1]=[4x—8-x+1. (2)
Eunmi: (1- ycyn). By epna tenrmama f(x, _kla_vuo WAk,
LlyHuur yuys

F(x,x—a)=0, =
\.?__ala_vuoﬂ% x=8)=0.azap x~a 20 Q:

F(x,a—x)=0,acap x—a <0
HH Hazapaa TyTub

x+1>0. x>-1,

u+_u_hhlm_ln+_ 2x=|4x-8|
2) e o

x+1<0. x<-—1,

Ihl_n_&alm_lhi Imu_nhtm_

oynanu. Jlekun -2 ﬂ_aalw_ Oyaraun yuyw (2) renrnama dQakar
OMpUHYM CHCTEMara TeHT Ky4win Xucobnanaum:

[xi>—1
x>2
Geads” N s Tauﬁausﬂ
2x=|4x-§|
x<2
Tanﬁwus

*2, .

e 2x-4 [BT*
< 4

X< X, = W

in4-2x

IKanob: T"mw.

Hurepsaiiap metoau.

Arap renrnama

Fxlx—al|x-a,....|x~a,))=0

i Oynca (@, <a, <..<a,), YHHHI aHHKIAHWLI COXAcCH/aru

o, MyKTanap Ouian aHMKIaHran Y3apo kecuiiMaiiauras xap

P opisnicna F=0 tearnamanu eqamns.

Iy yeynna okopuaarn (2) TeHrIaMaHn eqamus.,

yepn). [x+1|=0 Ba |[4x—8/=0 napnan x, =1 Ba x,=2 napuu

iiiivns.  Cyur  conwnap  ykuHM  uy  HyKtamap  Guiau

o U[-1:2)U[2; +o opanuknapra  axparu6, ynapumur  xap

WpIA MOAYIT Tabpudura GHHOAH TEHIIAMAHN eYaMH3:

) ke |2 4] Gynranga: (2) <> x+1=4x-8-x+1>2x=8c x=4;

) .an_l_un_ Oynranga: (2) < x+1=8—4x—x+1 ﬂvmhumﬂvnum“

xa _..Sﬂl__ 6ynramja:

) (s ~x-1=8-4x-x+14x u_oﬁvhnmm IBHI__.

K, Oy coxaza TeHriama eyumMra sra Mac.

Wiz T"mf

3
Semucon, TeHrnaMann eunnr:
£ -1 = x(x-2). @)
Ernu: Tenrnamann okopuaru | Ba 2 yeynnap Gunan xam eumu
M, Kyiinaa
| F(x)=f(x),azap F(x)>0,

___h.?u_u:hvﬂ*ﬁ?vulbkv.ﬁﬁu F(x)<0 i
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HH Hasapaa TyTHO edamus.
(3- yeyn). a) x* —1>0 6Yncun, spun x € J-oo;—1|U[1;+00] = D,
By coxana Tenrnama 6yHjail euuiaan:

@ ox-l=x*-2x m&n_ﬂ.hnq_-mb_.
2

s 6y coXana TeHraMa eqHMra 3ra sMac,
6) x* —1<0 6yncun, svin x € |-1;+1[ = D,.y xonna

1+\3
N *

@eo1-x=x"-2x02"-20-1=0ox,= 6y
1-\3
unausnapnas  daxar x, = 2 € D,. WKKHHYHCH 3Ca Teruuuin
IMac.
HKasob: g ;
2
Xynoca. Arap Tenriama
F(x|p(x)]--.|e, () =0 (6)

kabu OGepunca (@, (x)—xynxaonap,i=12,..,n), y Xonna Xam

MHTEepBasap ycya Kyananunaau. bynaa xam 6apua
Q_AkuHO.QNARHHO.....Q:AHvHO (7)

TeHrNaMalapHHHr  uiagusnapd  tonuwnub, connap Vkuma OGenrunad

ONIMHAJM Ba TEHINIAMAHUHI AHHKIAHWLI coxacHaa ynap Ounan

aHUKJIAHTaH ¥3apo kecuiiMaiaurad xap 6up opanukiaa okopHaaruy 3-

ycyn Ounad equnaau.

4-mucon. Tedrnamanu euui

|x* —4|-|2x| + 4| x + 3| =8x—24 (8)
Eunm: Teurnamanunr (7) ra GuHoan Moayium dyHKUHATAPHHN
HOJIra .H.n—:.:mm. xap m:v::zm:. WILJIH3JIapH A.W.ﬂ.:mr__:—.—x TONaMM3:

X -4=0,x=0,x4+3=0= (2:-2 0:-3).
Wnamusnap comnap yruuu  |—o0;—3[,[-3:-2[.[2:0[.[0:2[ [ 2: +o0] kaGu
bewrra opanukka axparaan. By tenrnama R na annknanran. Hlyuumn
YUYH YHH LY OpaMKIapHUHT Xap OupHia evamus:
a) xe |-o,-3[ = (8) & x* —4-2(-x)-4(x+3) =8x-24 &

X2 =5+17,
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Wit Oy IWIAH3IAp KapanaéTran OpaiuKKa TernuLIH HMac.
6) xe[-3-1[=>@®) <

X —4-2(-x)+4(x+3)=8x—24 © D <0,

Ul Xocks OYnagMran KaBajpaT TEHIJIAMAHHHT JINCKPUMHHAHTH
(i,

) xe[-10[ = (8) & —(x" —4)—2-x) +4(x+3)=8x-24 &

X34 = 1_.._|.)\m_.|__

MM Kapanaérran OpanuKKa TerHuuU Oymarad HIIH3iapanp.

1) xe|0;1]= (8) © —(x* —4) - 2x+4(x+3) =8x-24 &

Xeo =317,

¢ opaan ronmarad -10 Ba 4 wmH3Nap Xam Ly OpanMKKa Teruiuin
J1) hm_rtau_uﬂwvﬂv.«» —4-2x+4(x+3)=8x—-24,

VI TY3WITaH KBAJApaT TeHraMa XakKHKuil HIanara ara smac.
Xynoca wyku, (8) renrnama R n1a eynmra sra amac.

Hlynpaii  kunub, Oy nysktaa moayn Genruc  KaTHauiraw
PAAMANAPIAH 9HI KYN yupaiiiMrannapuay eqdil ycynu Oepuian.
pudmik, Kypcatkuuian, uppaunonan Ba Oouwlka TeHriamanapaa
DAy DerHen HIITHPOKK 3ca, KYMHAYA, Yap aifHuil aaMaTipyuuiap
KACHA IOKOPHLA KYpcaTwiirad ycyila equiafidrad TeHrjiamara
Moy GearncH KaTHAIITAH TEHNCH3JIHKIIAP

Mouyn GenrucH KaTHawran TeHrcH3IMK, KynuHYa, HHTepBajiap
Wy Guaan Kynait eunstaan. Macana,

x* —5|x+6|>0 9)
QircHsrn  connap  ykuan |00, —6[6a[—6:+0] wkku opanuruza
XMN-UIOX KA eHHITALH:

hmulooﬂlm_”. hm_isﬂlo—.
o o
v X =5(-x—-6)>0 X 4+5x+30>0
a
g _loo“lmﬁ. S xe Hloolmﬁ
xXeR
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€(—6;+,), —6;+,), i
.M A u Py Hmﬁ +8u o Mirtepsan ycynuna equ6 hmgiwnoﬁcu_:w—“ TOMWIALH, aMMO
¥ -5(x+6)>0  |x*=5x—30>0 2 2

(x € (~6;+0), 09 nrann yuyn natwkaza xasob |1;2.5] nan nGoparanp;
5-4/145 B Al
hnllm|_ﬂvhm |9m J145 - m+$hu“+8 .M_H OGynrauna,
2 2 _
th+|] 145 ﬁllayﬁh.ﬁ.mw
2 1—4x 1 2
\ c:.ﬂvﬂvm‘ﬂvwvo
fas foant x —2x-
Kapob: x € (—0;—6) Iaumlu_k.m v s _&uﬂgw ﬁmt@ﬁalc
- _ 1 1 1
Arap TeHTCH3HK opan, x € gimnlm_wcu_m"_ﬁ e4YHM TOIMUIIANH, JIEKHH aAM Oynranu

F(x |0, (x)].|@(0)].... | @, (x)) <0 (10)

kypunuwaa (¢ (x) —xynxaonap, i=12...n) 6ynca, Gapua @ (x)
JIApDHHHT  XaMMa  WIAH3NapH  counap YKHMAAa aHuKiarad, ys3apo : 1
KecHLMaiiuran Xap GHp OpaiMKaa eunIam, eyuMaap yMmymaamtupht Kol Bepuiran THICH3THKHUHT CHUMM: |N|m Us2.s[.
Kapob é3mnann.

S5-mucoin. TeHrcH3NMHKHA evn:

A HaTioKkana kaBo6 H_luﬂlefmhF

Bemucon. TeHrCH3IHKHY eYHHT:

-1 |x—2]+|x+2| <8. (12)

4x* —2x-2 vm, (I Eamm: @ (x)=x—2,0,(x) =x+21ecak, yIapHUHT  WIJIH3K

1 “ 42 nap tomwm®, KeNTHpHIran Kouaara acocan R comnap Yku

Eunm: Bynna @(x)=4x—1=0 6ymub6, x, HM XOCHJI KHJIran ...._..n—._..n"u—.ﬁw?oo_” opanMknapra axpanaan. YAapHWHT  Xap
1 | 1 TEHICHANINK evnaaiu:

gl&.. lﬁ anH_I ﬂ+8ﬁ HuTeppainapaa 6epuaran (11) renrcusznuk eunnanm

4 4 0 um—m“toﬁnvcmvﬁlm+h+n+~nmﬂnaAmﬂvnAP

2) .«mTui T ppan sy rmil eanm x e[ 2;4].
4 _3umTnnu_Ueﬁﬂvln+u+a+mAmﬂanm.
ane ~|Ah|_| S 1 Py ,m.a||_ “1>0 TENICHIIMK Kapana€éTrad OpaJHKHHHE Xap OMp KuiimMaTHaa YpuHIM,
4’ -2x-2 2 2x-x-1 wak, Oy epaan skyuuii eanm [-2;+2] nan ubopar.
ﬁnc. W xe|-o-2=>02) = 2-x-2-x<8o-2x<8c x>—4,
ﬁh+ MUQIS VDA AKY HHIT evnm _Lrlu._” nan nboparaup
Wanob: |-4-2[U[-2:2[U[2:4] = |-4:4].

ﬂl--g._-. TeHrcu3uKHn evnnr:

99




_.Hu lma+h_

= <l (13) o MICOu. TeHreHsmknn enur | me. >1
. _7 _ x -4 _ ‘ _ 3x
__w_ _ Eunm: (I- ycya). By Tenrcnsnuk m_mH waknaa 6ymuo. _m_ # o_ Oynran i . ¢ TEHTCHSMKIN 10KOPHIATH  SKBMBATCHTIMKKA ~ acocan
_ Xon ydayn teurcusmuknn |a|<[b|(b#0) «k¥pumumra Kkentupcak, (x—4)(x+1) -
_ G6epuiran (13) ra Tenr kywin 6ynnb konaau: P 3x ~
X 420 ¥ =2, (x+4)(x-1) o
A 13y, o S 5 <
| —5x+4| <[ =4 7 ||(x—D(x—4)| <|(x-2)(x+2)| x
It ) v Yo% xe[-L0)U[4;4)
il HJIH IOKOpHJarn Kouzjara kypa counap Vku -2; 15 2; 4 napia
it HHTEpBa/Iapra axapatiianb, Xap OHp OpaJHMKaa CHCTEMa euunanu bi . X mAIBwL_H_Cﬁc:_
. yuwby xaBo6 Tonunazn: inob: (—o0;—4]U[-1,0) U (0;1] U[4;4<0).
_ _ HmT“m;CH_MXBﬁ Uacv__h&.: 7- Ba 8- MucosarK e4uL ycyim yuby TEeHrcH3IHKHH
| 5 2 UL XaM KYJUTaHHIran
_5 7 (2-yeyn).  Bawsuza a>0 con yuyn |f<ao-a<x<a Y-mmcon. TeHrcH3nHKH eumur
_ SKBHBANEHTIMKAaH doiigananud eunnca, Oy TeHrcuzmuk ywbdy kyui awlu_h_tm.nc.

__ | = (13) = -1< <le = " ﬁ_..._vn..

2 _ 2 = ’
x -4 X u.«+hm_ hAHH m.mv _h_Vmﬂvhm—lu.lw_C_”NuH.

x*-4 x -4
7 8 Kanob: [-3;-2]U[2;3].

kll

j. Hapamerpan Tenriama Ba TeHreM3IHKIAp Xamaa yaapHuu

< Wi yeyrapu. IapamMerp KaTHAIITaR MOAYJUIH TeRTAAMAAD.

.)_f ﬁl%wcﬂv hmﬁimnmg(._mﬂg_.
| “ﬁ x(x—-2.5) -

S X€E _JS“IM_C_”QEC _N.mutuo_
[(x+2)(x-2)

| Arap Gup HomanyMH Tenriama
.\.A.Hahu-v__ wee -h.v = O Aa.@. i mzv
[ W 6
xel|0: mg CTA +8H_ CpHIIca, y napaMeTpin TeHrnamMa aAeituant, YHUHr aHuKIaHKI
|

5|Y3 RICH, WiAH3IapH conu a, b, ... ,c napametpapra GOFIMK paBHuLa
MOZAYN  OenrucM  KaTHAWMaH — TEHrCH3NMKMAPDHH  equuiid Wpu6 Typamu. Tlapamerpin  paunonan TeWriamara Mucomnap

pamus,

X>a

|| >a ﬂ% HH HA3aP/IA TYTHII aHYa KyNailTMKIap Ty Fnpaii: 1. mucou. Tenrnamanu eunur.
X<—a

ax’— (a—b)x—b= 0. (1)
Ksamm: Arap a =0 6¥sica, 6y Tenrnama HH3HKJIHAHD:
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il TEHICH3JIHKKA KeNTHPHIHG evnnaju: : | — Bynma ¥ u_ h_u T ——_
| X —5x+4_ —Sx+8 5|+ 6 <0 (|q-2)(]x]-3) <0
_ x' —5x+4 " : ©—4 <9 [l +6 <0 (|x]-2)(]x-3) <0
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b20=>x=1,
eobx-b=0& ¢ — UXTHEPHIT YEKIIH COH, aKCHHYA,
b=0=>x=¢;

a+ 0 6ynca, (1) Tenrnama KBaapatiamup:

nlv“_”.,‘oalsu +4ab nlvM_n.Fw_

Derx ., =
hex, 2a 2a
a)a+bz=0 6yrca, x,=1,x, = lw HJI3]Iap EYHMHIHP;
a
6)a+b<0 6yaca, x, = IW.hu =1 e4um keaud UHKaIH.
a
Kasob:
aﬂoUTleTn =0,b20=>{1};a=0,b=0=>{c,ce R}.
a

2- mucoi: TenrnaManm e4nHr;

2x+a 2x+b
+

2x—a 2x-b
Eunm: TeHrnaManunr aHHKIaHuIln coXacu a Ba b ra 60oruK:

(2x—a)* +(2x—b)* 0,

=2. (.

Lo

)

2) e =
(2x+a)2x—b)+(2x+b)(2x—a)=2(2x—a)(2x—b)
a b
XFE— XF*—,
2 2 &
(a+b)x=ab
a+b+0,
a b
N X E—,
2 2
ab
X= :
| a+b

a+b=0,a=b=0,
x=c,ceR,c#0;

equMu  1yK.

ﬁn+wuo.au|vﬂo_
L
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_ab

sy D a=b=0=xe[00[U]0;4+o0[; Ba=tb=
W eunmu iyk:

Mucou: TenrnaMany eanmu:

4a L x-a _ |
_ X-a’ x(x+a) x(x—a) ©)
M Tenznamanune anuxnanuw coxacu wapmu 6unan
——
’ x20,x#+,
o e i M - x#0,x# +a, .
X +a-Dx+a’-a=0 x=l-a,x,=-a

1

a+la+—,
(= 2

x=1-a.
: 1

ol 1 a+la ﬂmnv.«n l1-a;2)a u_.nnwnv CYHUMH iiyK.

isempau uppayuonan menziama. By epna wy 606nnnr 2-§
Pirarn (1) + (4) popmynanapuu kynnawra JOHp
NP HAbMY HANIAD KENTHPAMHK3,
s mmcoan, Tenrnamann eunnr.

Vax’ +ax—10a = 2x +1. 4)

i 2-§. (2) naru popmynara Gunoan:

[x#0,x# +a,
(xel-a

(a—4)x=10a+1,

=3 1 <>
X2——,
5 2
I @ A6Ynranaa (4) Tenrnama eunmra sra amac, nemak, a = 4

N JIABOM STTHPAM#3:

4 +ax—10a = (2x+1),

il
' Jiag 2x+120

Ot 4 1 10a +1 10a +1
.d ' s 4’ & 4’
= =% o ‘s
_oe+_w 1 e 2 4
=t - oo
a-4 2 "21 i-e)=p
= 10a
_;ambU.«uqﬂl_.nmUU CUUMH VK.

s Mucon. Tenrnamann eunur:
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nulkannlh (5)

Eunm. Sua 2-§. (2) naru ¢popmynara 6HHOaH

@t —xNx*+a’ nﬁnlku»“ﬂv

5 <

a-x20
hgku +a’ =x(2a-x), (6)
x<a. 0]

Arap a=0 Gynca, y xonna (7) aan —o<x<0 Oaxapunranu Kenmno
yukn6, (6) nan Oy coxana ,\k|~ =—X TEHTJIMK YPUHIIH IKAHJIMTH XOCHI
6ynaan. Jlemak, a= 06Gynranpa (5) venrnama _ISHB TYIIamin
eyumra ara. Duau a# 06yncun. Y xXonja
2 2 = = o..
5) hTh +a +x Nay 5
xsa
[ x=0:
2 % i

x +a =(2a-x) Sy
2a-x20;

A

x<a

x =0,
8.

AtﬂNIA El

x<2a,

rkm.n.

L

{

3
Arap a> 06Gynca, y xonna x,=0 ea x, e HIZH3Nap a Jan

(nemak, 2a naH XaM) KHYHMK, WYHHHr Y4yH YJap TEHriama cunm,
akcunua, a < 0 6¥ca, ynap a jlad (1emak, 2a 1aH Xam) KaTTa, wyHui
YUYH yJlap 4eT WIM3Napanp

3
Kasob: a < 0= evumu ik; |-0;0];a > 0= ?ﬁ.#

12- mucou. TenrnaManu e4nHr:
Ya+x+Ya-x=32a. (8)
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o

Bar0=07 | )=

i (1) cucrema Xakuknii eqnmra ara amac. (B) oca equmra ara;

nob: a =0=>xe Ra# 0= {+a}.
sucou. Tenrnamanm eqyunr:

W T enriaManuir aHHKIaH|I coXxacuaa a> x,b>x waprnap
It i1e6 (hapas Kuicak, HKKH Xon: a = b ékn b < a 6ynumm

i+ b. by Baktaa reurnama |-o0ib] na aunknanran 6yan6 a—x

i Oy coxaza Homra maTHaMaiian (mycbar). Y xonna 1’ =a—x Ba
A el Genrunacak, u > 0sa v =0aup. Hatwkana

. by epia a + x=y*,a — x=1 16 Tenrnamanu
wirebpank cuctemara KenTHPHO UNIL MABKY.I: 1

*4+0° =2a,
(8) = 4 “ o
y+t=35a
(y+0)°" =5yt(y +1)’ +5y** (y+1)’ = 2a
=N
y+t1=32a
= ~Y2a) yt + {2a - y* =o0.
y+t=+2a.
9)

@~ 0pa a= 0 xomnap xocun 6ynauu:

y=-t,

Wa=0=(017) < w___nh.ﬁ.h\lulcihﬁvam R;

=—x
y+t=32a

vt =0,

y+t=3"a.

yoki(B)

y=0,
5
=a+ 2
ano=> e " s
=0, X, =a.

f=a-x

Va-x++b—x=Ja+b—2x. (10)
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5 w—-vi=a-b zulcuunlvﬂv
(10) & =
u+v=u'+v (=0
A —x=a-b
e vﬂv s & x=b.
v=0 b—x=0

2- x0u. a<b. by BakTaa Tenrnama [—oo;a| na anuknanran Gymm6, b—x
7 aitupma Gy coxana Houra afinanmaiiim. (Myc6ar). FOkopuaaru ycyinn
takpopsab, Oy Xo/jla XaM X =@ e4HuM TOMHIaJIH.
Kapob: a>b=>{b}:a<b={a}.
Modyn denzucu Kamuawizan napamempiu menziama.
14-mucon: TeHrnamanu evnnr:

Eunm: x # 0 6yncun. Y Xonia wyHd Xxucobra oJicak,

__ s 2x+3a =0,
| , 4) 4x* +12ax +9a* =0,
Qcﬂohkwuwma_uk.‘.wn_non 3 ) 2643050, o
| (B) 4x* —12ax-27a> =0
. 2
B hwlm.n.
HNIWQ. (A)4 3
(A)- 2 X, HIMQ =0,
_ |(2x+3a)” =0; ) 3
_ i = x<-=a,
7 = leWQ. 2
(B)1 B)+ HIWn#c.
TLLQLQV& BN5=-3
I L x,=4a#0.

JUUIAP acOCH/Ia evnIaMral MHCONIIApIaH HaMyHalap KypeaTamus,

| MULMOTa 914, @ fap yuyH Kyituiaras waptian a> 1sa a#+/2

i 0 = *o <x<2a,x# ; KabM aHMKIAHHIL COXACH TOMMIAH.
S law ,\M.cAhANPhﬂ_ Jap yuyH

Wil 5Ch @ = 2 j1au Tawkapy Xonaa equMIMrHag kypeataan. Iy napun
MY MARITHPHO kaBob ézamus.

Kanob: nvonvﬁlwﬁuw“ a=0=evumu iyx,

. 2
*lmﬁhn%

Hapamempau nozapudmux ea kypcamxusau menznamanap.
Yiuby 606nunr, 4-§. sa 5-§. IMaparpadnapuza kypcarunran

17+ mucon. Tenrnamanuur eaumu:
Xt = gx,
(12)
Evsmm: Tenrnama x >0, @ > 0, a# | 1a MabHora sra, @ acocra
KYpa norapudmnacax,
(12) = log? x=2+log, x &

(log, x+1)(log, x—2) =0 <>

?“_ = :~.h~ = n;_“.

Kunob: a>0,a=1 UTM“MTQ <0 ékn a =1=> eunmu iyx.
a

18- mucon. Tenrnamanu equnr:
log, (2a—x) log, x

+ = _
log, 2 log,2 log w?

: (13)
|:N
Ewwm. Tenrnama x> 0,x# La> 0,a# La*> 1Baa-1 # 1

W kennb ynkaan. 2a—x > 0 waptuaan x < 2a gerau XyJoca,

(13) < log,(2a—x) +log, x =log,(a’ 1) &
Qa-x)x=a"-1
& (x-a)=lox,=axl.

KVfwiran wapriap x, = a+1 HHHC €UUM SKaHAUTHEK, X, =a— |
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Kasob: am__?.\m_CT\MNN_C—NgH =
{atl};a=2={3}:a =2 &n a<1=> eunm Hyk.
19- mucon. TenriaMasyn e4unr:

afa+Vz=a|s1e{* V2O

a+\2-az-1

log, (a—x)=1. (14) ae lwl;\m._l;\w =D,
Eunm: a—x > 0,ax >0,ax # lwaprnapra kypa 2 2 _
( a —
“Ic |—M Nl ¥
xnn.kﬂw. & a+1 mu_ala\uin_m_ﬂv - i o
a a2 a+12J2-a
14) & >0, & {dax= >0,
_ = 1% " a+1 3+J13 1+5
_ a—x=ax 2 ae 2 ) =D,.
_m___ D_.HNIQ =1
| L a+l

Wanob: ae D, = x, =+arccos(a+~2—a)+2xn,ne Z:

8D, =5 x, = tarccos(a—+2—a)+2rk,k € Z.
21- mucoun. TeHrnaManu eumnur:

a

x=—

a+l’
a>—-l,a#0,

1 cosa
_ sin(a + x) — =1
8l a’-a-1#0 u sin x (16)
| Ewmm: sinx # Onecax,
_ _wz\w :3ﬂmm:hmiﬁa.vblnoannoﬂvoomﬁ.n+&nlcomnﬂ
‘ ﬁvaub_‘nVI_.ax > ca#0. S Co8(2x +a) =cos(r—a) <> 2x+a=Hr—a)+2nk ke Z.
a+
_ ¥ Hapamempiau mpuzonomempux menzramanap ay2x+a=-x+a+2rk =>x, = I rkkeZ.
20- mucout. TeHrnaMaHu eYuHr: ! N
7_ 0l a’ +a—sin’x+ 2acosx= 1. (15) ICHTIAMAlHHT e4MMH O na onaan, 9yHKH sinx, # 0
| Eanm: +=uhla+mﬁknva=n|n+H+a.a.:mN.
| Hi (15) < cos® x—2acosx+a’* +a-2=0 2
M cosx=a +)\NIQ. P Al wn A, HH TEKIIMpCaK, m:—ﬁlw.. +§=Ihwﬂ0 m%::-.:: YUYH
_ cosx=a—+2-a . a.+._5_.i3mNu 6y
) ~ JMLIN Kepakx.
| X, HHE.nocmAa+¢~|aw+Na.a.amN.. 2
_ = Kunob:
__ h~nHEdoOmAa|¢ulnw+ma».mmN .I|M|+H§ﬁ3mNqu#|H+§F»mNT
il byuna x, uaausnap yuyH _n+ gmln_ <1,x, HaaM3Nap yuyH 2
R X T V4
_a +2 |a_ <1 GaxkapuiyBuH a Nlap Hasapja Ty THIAIN. g 2 tam(me Z) = ﬁln tot ot mkink € N*
_ . Hapamempiu menzcusnux.
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Xap Oup HObManymam TeHrcusnuk f(x.a,b,...c) < 0,(a,b,....,.ce R)
KypunMmza O¥ica, y mMapamMeTpid TEHICH3NIHK Jefiniau, Oynua
a,b,....c nap mnapamerpiap JeiHHIMD, TEHICH3NHKHHHI AHHKIAHHINI
COXACH, evMMiap TYmjamH Uy napaMerpiapra OOFIHMK  paBu1LLA

Varapanum.
[MapaMeTp/iH PALHOHAJ TEHTCHITHKKA MHCO/LIAD KeATHPARINK.
22- mucoJt. TeHrcH3JIHKHH EHHHT!
a(2a— 1)x*(x— 4a)(4a’—x*)(*+ 8a*+ 1) > 0. (17)
Eunn: (17) TEHICH3/IMK/1a OXHPIH KaBC KaThHii MycOaT 6ynrann yuyn
(17) < a(2a—1)x"(x—4a)(x - 2a)(x +2a) < 0. (18)
By TEHrCH3IMKHUHT KPUTHK HYKTalapy: {0: 4a; 2a: - mnw.
1- xom: a(2a-1) vcﬁvﬁn:\,o éxu QVWW. y Xonia
(18) < x'(x—4a)(x—2a)(x+2a) <0.
a) a<0 Oyncun. Y xomma 4a < 2a <0 < -2a  (1-pacm).
Mitepsannap ycyan ounan x € |-o;4a w]2a;0] W 0;—2a] = D, eunm

AHUKJIaHAIIH,
6) a> W G6yncun. Y xomma —2a< 0 < 2a< 4a  (2-pacm).
Mnteppannap ycymn Omnan  x€ |-0—2a] U2a;4a[ =D,  euun
TOMMUIIAMN. .
: a<o a-0
hﬁ -Y-V % -
¢ 22 o 2 X w0 u 4 X
1-pacm 2-pacm
2- xo001. Ewnl_vhoﬂvﬁo.naAWw. VY xonna

(5) © x'(x—4a)(x—2a)(x+2a) > 0.
Ilynunraek, —2a< 0< 2a< 4a O6ynranm yuqyH HHTEpBal yCyiu
Ounan yby eyuM aHuK/IaHaJIM:
x € |-2a;0] U J4a; +o] = D,
1

3-xoun. a2a-1)=0& ha =0éku a= MW__\ xonaa
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(17)<=(18)=0<0.
MymKui amac. Jlemak, Oy X0/1/1a TEHICH3IHK €4HMIa 3ra IMac.

1 1
nob: a<0=>xeD,; O0<a<—=xeD,; a<—=>xeD,;

2 2
1
a=0 QHMU Oy xon1a e4uMu HYK.
23 mucosr. TEHrCH3THKHN €YHHT:
2 x |
————, (19)
X=ra X —a a—x
Eanm:
2x—a a
(19) < <0 (x—a)| x—— |(x+a) <0. (20)
x*-a 2
s xou. a< 0. YV xonna QAMAIQ Gaxkapunaan. Duan (20) ra

puil yeynu k¥nnacak(2-pacm): am_rﬁaﬁCH—m“Iaﬁnp eunM

N0 SHKAM.

At a> 0, y xonna |an.m.«.n. Oujmu (20) ra uHTEpBAI YCYJIHHH

a6 (2- wakn), x € J-o0;a[U H_m“n_H = D, e4dM TOIHNAIN.

L xom. a= 0.V xona (20) < x’ <0. Bynaa x € [-o0;0[ eunm
- ".-. H :1
Kanob: a<0=>xeDsa>0=>xeD,a=0=xe |-0;0)[.
6~ mucoJt. TEHICH3IMKHN €4HHT:

dax+3

10x—4a

<3. (21)

Eamm:
AM_Vﬂmﬁal_muh+u+~uerﬂv
10x—4a
2a—15
< li(A): (a )x+3+12a>0,
10x—4a <0
2a-=15)x+3+12a <0,

10x—4a>0
1

éxu(B): *




Oaxapunaaun. Bynna xap 6up cucremanu anoxuaa eun® yukura TYFpH
Kenazim.
1)a— 15 > 0 6yncun.
2(a—15)x>-3-12a,
(A)
10x < 4a;
2 e
2(a—15)x>-3-12a,
(B)
10x > 4a;

ci 3+12a nanwn.UuL 3+12a .WT;

2(15—a) 5 2(15—a) 5
=
(B) mMAhA 1 => e4YUMH VK
5 2(15-a) i

2) a= 15 6yncun.
_,,m:ﬁvgu”*

3) a— 15 < 0 6yncun.

3+12:15>0, Lot =D
10x—60<0 & *<li6{=D:.
2a—-15)x>-3-12a,
(A) (
10x—4a < 0;

Qen e

2(a-15) 3 _Naﬂv
AEA a x> A

10x=4a>0
[ &l 3+12a
T a@-15)’
(A)4
2a
X < —
- " 5
( 3+12a
X>— 3
(B). 2(a—15)
2a
X >—
} 5

12

A Oerniam KHpHTaitank: Ztlda Ba - COHJIAPHHHT
2(a—15) 5
Wi @, Kuaurudn [ 1eb oncak, y Xonaa xe oo fluasso =0,

NANAETIAN eqHMaIHp.
Kanoé: a>15=>xeDa=15=>xeD,,a<15=>xeD,

Modya berzucu Kamuawzan napamempau menzcusiuK.
7~ mucou. TEHrCHINTMKHH eUHHT:

_hln_+_h+a_nv?_ <0). (22)
Eswu: (Fpagpux yeya.) f(x)=|x—a|+|x+a| Ba g(x)=b
(DY HKUMATAPHUHT rpadUrHHK scaiinnK.

y
/ ‘ S v-reo
—  — TN

Car

3- pacm
0 AKIIal KYpHHAINKH:
—2x,agar x<-a,
f(x)=1{2a,agar -a<x<a,
2x,agar x>a
Jlemak, b<2a Gyaranna  g(x)=b dynkums rpadurn fix)
YNk rpadUIrHHUHT TOPH3OHTAN KHCMHHHHI IOKOPUCH/AH YTMaii1u

£ ). By Baktaa Tedrcusnuk ednmra sra smac. b >2a 6ynranna

¥ (pyukunsnap rpaduru \.hlrw.“wuwm mﬁmuww HYKTa/1a KecHIIajau
_ b b .
(0 ). Jlemak, (22) TeHrcH3nuk 33 coxajaa YpHHIH,

Kanob: a) b<2a= eunmuityk; 6)b>2a=>xe ;lw,wﬁ

K- mucosr, TeHrcu3nuKHU eunHr:
_hlmn_l_.niwh_.n&a (23)
Esmm: Yura xonuu kapaiimusz: a=0, a>0, a<0.
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1- x0a1. a=0=(23) < 0<0. Jlemak, euumn AyK.

_ 2-x0a1. a > 0. By BaKTAa HHTEPBAT YCYJIH KYITaHUIHIIH YUYH
—2a < 6a nu xucobra onunanu. Jlemak,

[ x<-2a, x<-2a,
—x+6a+x+2a<4a; 8a < 4a; %
. {evunu i,
—2a 6a, —2a s
(23) & T o sxs % o {0<x<6a,
—x+6a—(x+2a)<4da: x>0;
_ {x=>6a.
_ 6a < x, x 2 6a,
H :Ahlonl?+~3n§ :Almh.n&n

3- x0a1. @< 0 Gyncuu. Yuaa untepsan ycyau KyaiaHumm YUyH
6a < -2a uu xucobra onuu kepak. Jlemax,

{ x < 6a, x <6a, -
—x+6a+x+2a<4a: 8a <4a;

Tﬂnmn"
ﬁmnn.«.nlwa. ﬁmanhnlwn.

(23) = < | {6a<x<da;

<=
x—6a+x+2a<4a: x <4a;

x2-2a, x2>-2a, ﬁ.m:‘::
uyk.
i x—6a—(x+2a)<4a —8a <4a =

xﬂnwma" a<0=>xe _lsuha?a S0=> xe _9+8? =0=>eunmu

Hapamempnu uppayuonan menzcuziux.

By epaa 4- § popmynanapuu kynnab eunra JIOMp MHCONNApaaH
_ HaMyHaJjlap KypcaTtamns.

| 14- mucoun. TeHrCH3NMMKHM eqHHr:

g.«+uv.nm4\ M.~v+,\a+.§ (24)
X

_ Eunm: x+2b v93+@wo3\v|uu_£ Gyscun j1e6,
TEHICH3JIHKHHHT aHHKJIaHHLI COXacHa:

(24) & x+2b—-2|b| < \J(x + 2b)(x + 4b)
_ ra sra 6ynamus. By epaa yu xon 6yaaau:

_ I-xoi1. b >0. Vuna (24) < x < J(x+ 2b)(x + 4b) 6y:1m6 dopmynara
OnHoan

|

AhAc {-2b<x<0

) o (x+2b)(x+4b)=20 = x>0
x20,(x+2b)(x+4b) >0 4 < x>-2b.
*.«Mnuu+@»+gu kwlww

o b =0. Vina (24) & Jx <Jx = eunmn iiyk.

xout. b <0. Vna (24) < x+4b < J(x + 2b)(x + 4b).
AHICHUINKHHHT aHHKTaniLn coxackaa x +4b > 0 wapru Gop 6yiranu
Ayi Oy TEHICH3MMKHUHT MKKH TOMOHHHK /x+4b >0 ra 6ynub

.

pmopcax,

(24) & Vx+4b <Jx+2b =

x+4b >0, x=—4b,
&4 x+2h>0, ©<{x>-2b, & x>—4b.
x+4b<x+2b 4b < 2b
Kanod: b <0=[4b;+of; b=0=> eunmn iiyx;
b 05 [=2b; 400
15« mucon. TeHrCH3NIHKHH eYHHT:

._‘.a+h.+,\ﬁl.ﬂv_v. (25)

Foamm: Teurcusnukuuur D AHUIKJIAHM I COXAacH
Pt xz0,p-x20, waprnapuHuHr OakapwiuimM OGuiaH XOCHN raH

Wiamuanp. p < 0 6ynrauna D=0 O6ynu0, Tenrcuznuk Oy BakTia
PhkMra ora amac. p= 0 6ynca, buﬁlﬁ“v_mwgm. TEHTCH3JMKHH LIy

PO eHaMH3:

Awmvﬂvﬁ/\y+ .ul.nvuv.auﬂij\wul.«u >p’=2p. (26)
Lywna yu xon 6Vnanm:
“xou p' =2p <0 0< p<2. by Baktaa (26) TeHrCH3MHKHHHT Yan
WOMONN Mandmii, Yir Tomonn myc6ar. Jlemak, D =[~p;: p|uy
WCHIHKHHHT 4UMHIIHP.
xot. p' —2p=0=> p=2. By Baktaa Teurcusmk 24 —x* >0
WV pinn onaan. Jlemak, v = “_IN +m— Kabu eqnmra ara.
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3- xon. p’ — 2p > 0,5%H0 n> 2. Vupa (25) TEeHrCH3NMKHY SHa
KBajiparra ouIHpamus:

25) o 4p*-xH> p'—4p’+4p* & X Aw.quﬁl 3.

(27)
By epnan 9HKauku, n>4 1a TEHICHANHKHUAT eYuMH VK. 0 <n<4
Oyuranna (27) nau ywby eunm kenud unkamm:

swﬂxwlx?aﬁhwﬁ Pa—p).

By eunm D = T,R+ ,u_ coxana KHCM-TYIIaMInp, YYHKH
Wn pd-p)<pe w,?.?__m Sled4p-p’ o (p-2)220.

KaBob. n<0 na eunmn ityx; 0< p <2 =>[-piplip=2>
I
=]-22[;2<p<4> ;IW@&,@ElE“W?\EAJ ETn >1=>eunm
iy,

16- mucon. Tenrcusmuknm eunnr:
Va—x+y2a—-x>\3a—2x. (28)
Eanm: Tenrcusnuknunr anuknanui coxacu
a-x20, 2a — x>0, 3a— 2x>0 waptiaapu Ounan aHMKJIaHauray x
fap Tynnamuaan ubopar. a >0 6yica, a < Wua < 2aGaxapunub, (28)

TeHrcusnuk D, = _IB“ua— Aa anuknanran. 1) a=0 6yncun. V xosnna

(28) & (Va=x +v2a-x) >3a-2x,e5 {N@~ D20 >x

X<a
x<0,
* {x<0; {x<0;
x<da,
= ~|[0<x<a, <) [0<x<a,
x=20,x<a, 3 -3 24 >0 R
= + > XEN.
4a-x)2a-x)> x* e

OXHpru HKKH cHCTeManan skyHuii %kaBo6 |-0:a] skannnru
YuKaaH, 2) a <0 6yacun. YV xonaa
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2n|.«+gmn|.«v~ Vunl.ﬂﬂv

xeD,

= P\ﬁnlhﬁn[hv > X,
x<2a

i X € D,6ynrania x 10uM Manduii, WyHHHT yayH OXHPrH

(28) &

< x<2a,

2 J(a - x)(2a - x) > xTenrcuanuK nouMm Gaxapunazny.
" Kanob: a>0= “_Jocﬂh”_“n <0= _Iooﬂwa”_.
Hapamempnu nozapumux ea kypcamxuunu menzeusnuKap.
20~ mmcosn. TeHrcH3IMKHH eUHHT

log,, x<log,x*.a> 0,a # 1. (29)
Esmum: Tenrcusnnknan kypunamuky, y x> 01a masnora ara,
Jemax, log x* = 2log x skaunurngan
1-2log, (x+a)

log, (x+a)

Aexon. a > 16yncun. x > 0 6ynrasn yayn
urlxta>a>1=log,(x+a)>1>08al — 2og, (x+a) < 0.
Jlemak,

(29) & log, x-

<0. (29a)

(29a) = log, x20<> x=1.
XL 0 <a< | 6YncuH, a) x> 16ynranna log, x < 0,log, (x+a)< 0
W | = 2log, (x+a) > 0 Gaxapunn6, (29a) Tenrcusank HoYpun

O¥nasm; 6) x = 1aca (29a) TeHrcusnUKHUHT eanmuamp; B) 0 < x < |
OYiranna log x> 0 Gaxapunaau sa

1-2log, (x+a)

L

(29a) < <0
log, (x+a)
log, (x+a)<0, x>1-a,
= =
-om..Qf&Nlm x<ia-—-a.

L 0 < x < | skaunuruaa H_QF\MIQMC_TRQT::_: MKKHHYH XOJI
IV DHHIAN TN,
Kanob:0 <a< |1 = H_oﬂ.,\MIQMC__IE.u_“ a>1= Tu+8—.
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21- muco.r. TeHrCH3NHKHA eUHHT"

N.u.;l_v_lai_ﬂ a>0a=1 30
-1 1-2a7 747" (30)

Eunm: y =a" 1e6 (30) gan ywby panuonan TeHrcH3ImMKHN E3a
OJlaMH3:

y-0.5
(y-1)(y-2)
1

<=:=ﬂw3==nmﬁ,m= T“Mﬁc ”_:m— zmm:nxszsxmﬁnmgumwwowux

Ounan Tonunanu. UK x ra auchaTad eqyamma:

(30) = <0.

a)0<a<l= ﬁ._omewnknoo_

log,2<x<0;

—o<x<-log, 2,

\ea” <2 O<x<log, 2.

Kapob: 0<a<1= Jlog, 2;,0[U]-log, 2;+oo[ ;
a>1= uloowl_om,h 2[U]0;log, Nﬁ.

MYCTAKHWJ EYHILI YUYH MACAJIAJIAP

1I1- BOB. AJITEBPAHUK TEHI'JIAMAJIAP BA
TEHIT'CHU3JIMKJIAP
1-§.
1 18 VYuby Tenrnamanap TeHr Ky4JiuMu:
x-3=08gax’-3x=0; 6) x—4=0 Ba x/x—4=0; B) x’—1=0 Ba
1
Reppe—=1" -} —;
X X

¥ -4=3pa r-ar2 o3 ) 2 -1=08a 1- ¥ (x-2)=0;

w)x' ~4=08a TIHJTM Ihv =0
2. TenrnamManu e4unr:

W) a'x=9x+a+3; 6) (@’ —4)x=3a’ +a-100; B)

X IHJ 6+4x
a-3 a a*-3a

1, Kyimparn tacquknapin ncbornanr:

f(x) _g(x) ol 6 LD _8X) ?suas
P P(x) QQVUSQV 8050 @(x) ﬁauﬁ @(x) —pyrryus

D, = D(f)ND(g) na anuknanran Ba p(x) # 0, Vx yuyn.

=0
0). Arap #.‘.T&mmhv Oynca, yHaaH Kavjaili Xynoca 4HKapHil

p(x)g(x)=0
Mymiun?
1 (x)
Llx)

# 1 6ynca, kyitnaaruun ncbotnanr:

f)_ox)  f)+g(x) _ o)+ &b.
g(x) ¢(x)  f()-gx) @(x)—¢(x)
A4 Onon xan 6yaysunnapu €paamuiaa (ki KynaiityBuunapra axparuiu
YOYIIn) TeHrnamManapHi eMHHr:
1) X' —3x—2x=0; 6) X¥*=2x"—1; ¢) X (x+4)+6x+4=0;
n) X —6x* +9x° —6x* +8x=0;
NI :. +(2x+ _vw =272 +8;
_a (o 1) (x=2)+ & —x=2x-2;

©)
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r) 6x* +40x=13x" +27x* +12 ;
5. benrunaw ycynu Gunan JapaxacHuu nacaiiTput eumur:
a) x' —13x* +36=0; 6)(x—3)’ =216+19(x—3)*;
¢) X' =13x" +36=0;
e) (x+a)(x+2a)x+3a)(x+4a) =b";
Dx—D(x—2)(x—3)(x—4)=0;
f) (4x* —4x-1)" -12x* —=12x-13=0
r) (4x* —=10x-7)* = (2x-2)(2x-3) =1
6. Tenrnamann Genrunaim GHAAH SUHHT:
21
e
. 50 )
mu X |M.H|m||.w = —Lv.
2x% —1 4x
+ =
x 2x* -1

n) (x—3)* =5-

—-x'+4x=6;

c)

3;
. .
X =-23+3"
7. Tenrnamanu 6yTyH palHOHA/ TEHTIaMara KeTHPHO equHr:
2x lh+muku|m. SNH+_| 4x  9(2x+5)
x+2 2-x ¥ -4’ 4x+6 3-2x 2(4x-9)

— 2 r
nvw k+h+m|h +2x+1 12(x+2) 7+x _ 5x

a)

= 2 ] & = - = -
X+l x+1  xX—x+1 uhuro 3—-x 3+x
x—1 24+3x 1
e)l+ =— .
x+2 x(x+2) x
S x+1 +mhl_u Sx+4 :
2x+1 x-1 Qx+Dx-=1
2 (x+2) + =22 —18;
X" +4x

8. x"—a=0 (n>2,neN) TeHrnaMaHunr-

a) a>0 Ba n-tok Gynranaa 6urra x, = Ya wnpusra;

6) a>0 Ba n-xydr 6ynranaa ukkura x,, = +4/a wimsnra;
B) a=0 0Ynranaa 6urra x, =0unausra;
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“0 na n-rox 6ynranga 6urra x, =—¥~a unausra;

0 pa n-kydr Gynca, Xey KaHjail WiAAM3ra Ira 3IMacHUrHHH
T,

4bx" +e=0 (n>2) Tenrnama a, b, ¢ Ba n HUHr Kaupjaii
winapujaa eunmra sra? n=2k (keN) Ba n=2k+1 (keN yuyH
AIAA-aI0X K1 kaBob GepuHr).

) Ky uaary TeHriaMain eunnr:

| 2 -9x' +9x+2=0;

) 21" 43" —4x +3x+2=0,

304" ~17x" —288x* +17x+30=0;
4 - X+ x+1=0;

' bl=x -2 +x=0;

_.._..q.l._.~+h|_u9

) a' A +4x+1=0;

11 Vinby renrcusnukiap R aa Tenr Kyunumu:
) 2¢-1<2xa (2x-1)* <2x;

) (Ax +1)" <4x Ba 4x+1<2x;

| NP+ x—2 5> x 8a P +x—2> 2

D' bx-2< BavX+x-2<x

} (2x + 7)Ax+1)>(2x+7) Ba 4x+1>2x+7;

_..h.+h+,\“mA~+u.« Ba X +x<2;

) Jiv-7>x Ba 4x—7 > x%;

.. V1-2+* >0 8al-+2x>0;

2 TenrcH3nKIapHyu @YHHT:

L i) 2-x>x; 6) x’—14x>15; B) x*+5>3x; r) 3x’ = 7x+6<0;

L 1 e
) ' - 7x+4<0; nwhl_ncn *) = >0; uun fno
x—1 4x—-4 X
2 2 B _ 72
_-u...u ua+mAc.. 6) x +Mrﬂ mno 5) (x+D(x-2) <0
X +x+1 X +1 x—1
_..P..nrhv%.nw;& m».lon_.
X=2 x-1 x+1
L) — 0;6)2 —>(0;, B) —<x; < —
" h|u+ 2 £k )y +av " .«+una r) x+2 x-3
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2*-=1 2+
<3
ol 2x+5 3 4x-3

-5 1 4 2
X +4x-5" 2’ _+& l—x

4 2x-35 1 x+1 X =5x+6
. X +5x+6

a < s 6 <
) ¥ -6x-7 x-3 ) X

2 2
(x" +3x—4)(x I_mvno.
x(x+1)
2 8-4x
f) S m——3 .
x 4x+x* 4+x
1) (4x* +12x+9)(3x* —=13x+4) <0;
2 2 3
—_— n ]
x-2 x+1 (x=2)?
5.2) NAHIwVA 1 . 6) 2(x—4) 2 1 : 5) 2x |
x(x—-6) x-1 (x—D(x-=7) x-2
7 12 60 6

P)le—<—==: ) x~17>—; e).x<
hlm

e)

TenrnamanapHu e4uHr:

L a)yVx—10+2—x=1; Ix+¥=x=Yx;6) ,\_maﬁnhum.

2. ) 05+ x+Y05—x=1b)x+ 17— + x17- 27 =9;
)2x335-8x* (2x + Y35 -8x") = 30;

d)629—-2x + Y77 + 2x; 3« 1+Jx—1 umJ\u 1-Jx—1;

HP+x+d1-x=1; mvh+ Im“ EH+ :

[
X )\_lhul_m X3P -1
3. a)f54 +Jx +54—x = 18; B0-2* -PB—x =11,

VP x) ua|v| 3) —+—x<1.

2 < “
x-9 x+2

B)

.__._.+». 20—x . \.vz\hl

4 2x + Y41-2x =2; d)ax +9-Jax' -7 =2;

' 20415 +3x7 —2x+8=7; f)5x+4 =15 +16 - 2Jx—3;

A 4 3x45+42x —3x+5=
- D(2x-2) +/2x-3)(2x—4) =+/2;

i) Tenriamanapia NE =|x| oxamnurumm xucotra

Jix=1) 4 J2r+1)? =2,J(x+1)7%;

[V ~dx 44 =x* —6x+9 +xX —2x+1;
+OI§+¢h+uIM;\H =l
__“_____.+...+%mu~+§..
+u+ua +$ﬂ+muua =2;

‘u 8
3 X =4 b) -J10-2x=2;
N2+ x <w X So 2x 10=2w=2

V5-o

OX~x' ~-5=2x-6; d)——=1;
x+1
Vi - x’
Al

=1; f)x' —4x+6=2x"-8x+12;

WO Sx=B-x+ g

JB-x'

u 4 I|1_|||IW. b) 4 - 1 IHW..
i :uuuf« x-J+x x 1-l-x 1+fl+x «x
,\_ b avxt—-24 = x; d)N2x +1 +Jx -3 =2/x;

- m+$«+¢.« =3;
,.u ~ W2 rc. b)(x* —aWx+1=0; )9-X*W2-x=0;




dY16-x*)W3—x=0; e)2x—4-Jx+5=1; N2x+5 =8—Jx-1; | LRy LT b) o».gqm; =6 ¢) 52 =8 qﬂ_ 4
eWNx+3+Y3x=2=7; V3x+T7—-Jx+1=2; J4—x+5+x= —..n.w - .
: ] luou QV ﬁMhL ”Whn +uh|@“ .\.V Q.- - _ N...l_..

6. ._,m.:u.n:ua:z:: e puMItat yeynn 6unan equnr:

L. 6, .,\ o _ L =t
a)|—- V||_ N/ +_k_v9 OI-% <B3-x -1 10002°; BVx®™ =10; c)x"" =32; d)™ =9,

L AMANH CUHHT:
&vwli\—ik sa— ™ =24; b)3-5 =2.5 +0.2; ¢)5*" —20* -4 =(;

eW3x® +5x+T —3x% +5x+2>1; - H_o Am_. e)d* +6' =2.9%

1 12 . _ T !
sLiﬂ i\alﬂvm. gWa—1-2x —2-2x >0; 0 436" =2-81%; g)3-4 546 * =2.9 +; b2 -
© +8 1 1.1 0" =9 j)9°-5-6"+5-4"=
h) — >x-2 i) Mlewlm, :__n_u__v x— R 2" 27 =6,5+3.25+1,625+...;
1 37 43" =455+ 22.5+11.375+
qn I.ruv||_ wﬂ+Ew¢a,\.|hA ua .
v v v ._._:.|§,.-_+h..‘_.o.1u9

&n:&i«u v%uam V32 +5x+7 —3x' +5x 42> ; ) e 1 L M
f 1-_4,:\?&%.. eWa-J1—2x —2-2x >0; _ gl
P 2 x 64" 42.49"7 = 53.196":

h) X 8 >x—-2; i) Vll—.uill. b__h_l__v.ﬁnll W=2:(025)" - (0.25) +1=0
x x4 ' -4 =8+27-47-27-47,

— Uhul_ o N.-»+~ :

3-4.§.

_3 . ” ﬁ _ yl
_.._.=§=m:n. " I.o_mnc.u.|“
nm:.::.:.mv Mmu Avav Nu
9\ 27

8

»m.a-_ ._m -L
mw uﬁﬂu ; e) 425" =0,0001-(100"") ;
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6. a)2" +274 +2"2=6,5+3,25+1,625+.... _a H:TM

B)3™ +37 430 =45,5422,5+11,375 +.; 2= 0 i i Sk e
)4* 81" =26 + 4" 9™ =, NI CHAIKHY eaHHT:
2 2 A 3 ;
B P «w.rr-_uw Uw“ Mpa m_a_.vw_nou Mvmx I __v.w. Na_%_a 24 <5;
= .___. 5<0; 0)2x" -5x|<3; e)2x —2x|< x;
24 )
€)56-4"" +2-49" 7 =53.196; fix 3] <243 3)|x-2 <20 —9x+9; w)|x—6]>[x* ~5x+9|
A" =2:(0.25)" —(0.25)" +1=0; 2 -1]-3)2x+1|-5<0;  6)[ox" —6x—8|>6x;
.L.n' wh" - Iu.INq.L.Iukw -
2)9 4" =8+27-4 | l__v_ln.ﬁ _.umn.u mn+uu.no. hu?n +12x— .JAO.
2| x|+7 |x+2]
.,..aufﬁumr b)8—x-2" +27 —x=0; B2 | ol ole-6x4] o
i -4]" " T 2x-1| [4x" +2x+1|
)52, m:_ =4; d)4-9"  =5x*-20; s .
2 L + +~an 3_? __ 2 NVEAQ
O.Quhuu.@»l@h&h.hua:ﬁ HINmmu thuu —7-10 * +25 * : .u—+— _ : .H.T_H X
| x 2x-3 a
Jeaih2x . 00 (] &u , - 3) I: _2 k -_
m.v,w .00 ; 12 nu_.nm s 7 P T u_a_na
. TenrnamanapHm e4uur: |
A)lg(3x+4)+1g(9x+3) = Ig(1-6x); B)log,(x* 1) =log, (x~1); @+ 7| -1.5x+5)>0;  6)[dx+5|-|6x-7|<0;
i

4|2x-6]<3  2)|x=3|+[x—1|>2
B2l 41| =20 - 3] < 4 e)|2x + 1]+ 2|x +1| >9-2[x - 2];
D)log, (x+1) +log, (x +3) = ~log, (x* ~1); |1 = x=6]>3+x3)| " - 6x-+8|<Sx—x*;

2

|&' 4 6x 45 x* —8x+16;
E)lg(x—2)+1gx=1g8; F)lg(x+3)-2lg(x—2)=1g0.4; B |43 8x—1

C)log,(x* =3x-5)+ _cmwﬁ. -2x);
3

5.5, e >4x; a_wn i >[2x+1|.
TenrnamanapHu e4MHr:
1. a)[2x+2|=2(3-2x); 6) [6x—2|=11-2x; B) [3x—2|+2=3|x]; 6§
1) [2—6x]—[|5—4x|=0; [ONEIAMANY eYHHT:
n) [9—4x|-|4—6x]=[2x+5]; €) [Bx+1| =2[3x 1|+ 3x Qa'v = a(x+2)-1; 6)2a2a+1)x* —x—2a(2a—-1)=0;
A 2
2. a4’ =|1-8x; SEHMZ.. 6)|x* —9|+|x* —4| =5, W' <)’ —dax +1=0; 2) 20 _da=4a’ +1

x=2 x-1

127




8a x—2a 1 x X 7
2 = : = . 1I . 2w
V&a ..£m+a?+m3 x(x—2a) sanma+a+~a ab* — x* R x| a Zis _ua+w_
2a b 2a+b 1 i S |
= ; =—t+———,p#0,g#0, v dnj o x =2(x—2n|; 0)|x +6b|—|x—2b| = 4b;
L —pove Gt 3@31“ i e An| _n+__ |x +6B] ~[x— 26|

m ax-1 a(x*+1) m n__m+n n- m, ]
0) -— - ie)
x+1 1-x *1 x+m n-x x+m n-x'

2 B2
uwa —b Na+vlw|n. B0 i +& AH+8HQ &nn
xX—a a+x b 2—-x 2x—x

=Va+k+nlvuwﬂxv b | = 2 2 Jaz0,b#0),
x+b x-—-a b(c—x) a(c—x) bb-x) alb-x)

=0; av_a —-a _ (x+3a)’;

3) auklav P, . +kl?‘.. =a+b+c,a#—b,a#—c,b#—c;
a+b a+c b+c

I+h+|u.n%cbﬂn_nﬂ9

a+b—c a+c—x b+c—x 4x
8) + + + =1,

c b a a+b+c A = 2
Vu |h+$w -x=a+b;
a#z0,b#0,c#0,a+b+c#0.
2. TeHrcu3IMKnapHu e4nur.

1) a)ax+2 > x+2a*;6)a(6x—1) > 6x —2;6)3(2b —2x) < 2bx —1:

NVNHIIVA&+MVH 3 N.n N3+_ . ,, h._.L a-x = 4
3 b-1 x—=2 (m-=-3)}(x-2) :
m x ..Eun.qa,uw.,,

2) a)4x’ +6ax—a > 0,6)x* —8ax <—15a*;6) — —2x> > —m—1.
m

m
2n 3 3
3)a <0 +—<
) vh m... x+2n Sx 2a x+6a
2
muhnwa+”mnN“3 +h‘nu
x—-3 x+a x -a x-3 x+3 x*-9
1 9 1 2 X
e +—<—,a#0;0:) -
valmn da x "x+2m X —4m’
) el O el LT VT
X—-m x—n
3. Moaynunu TeHrnaManapHu eumunr:
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5. UppauuoHan TeHrcu3InKIapHH e4HHr: edlog, x+1<3log a,a>0,a#1;

a)2a+x Algm“mZa+nn v,\mf\m.nwcu l+at a”

2 — <0;3)log a>log , a’
eN2x +2x +a <a; Nera a1 %Y mm g,
2)2 ‘.«u —ax <3a—2x: 2) 3&:\._ >a’x,a>0,a#1; 0)log, (x—2a) <1,
0)N-3x Voa+uﬁ“mvga~ —4x > 4x; )4+ > = ,a>0a#1;
_omk log,a-2
ac)Nm—2x +Bm—2x > 2/m,m>0; 8 o’ «

a 3 —? i
uuaf.\yvﬁﬁwcﬁ nu_om..l.l_l_om..a <0,a>0,a#l; uv_om.han+ma x)<2;
wn? —4x® + 2dnmx—x* >n: e)blog a<1+log, x,a>0,a#1l;
xu.&au +uk+$ﬂ.~ +3x>n+mm>n>0; Qnu_om-rhu +log | &m <2,a>0,a#l;

Ja
N3log , x+2> log a’,a#0,a#+l;

MJ10x— p > 5x;)\8x* +3 <2x—a;

WVx-a+J-x-a>-a Wy <a’a>0,a#l; k)log,, (x—3b) >—1.

x+n
0) ‘ ‘ >9. 8. Tenrnamanapuu eumnr.
n—x x+n |

: e . _ 3

6. ._.azﬁuwzmum_uzz CHMHI: e 1) a)sin” 2x + asindx = 5

“w uL_M.. ++n.~:.w.._|.m ._.Qm .__.M » 6)a =1 0)3-a)g’x—2-tgx—(a+3)=0;
a " = :

! — . i =da;
2)log,(1-1-x)=log,*3—1+x); a)sin’ x+cos' x=a

2)eos 2x —cosdx = asin x;
) _omm a+ _om..w =]
e)2—log , (1+x)=3log, Vx—1-log . (x* - 1)*; ¢)sin’ x +cos’ x =
we)deos’ x +2cosx +a—1=0;
Wsin(x —a) =sinx +sina;

)+ sin’ ax = cos x;

5 _
ac)log, x+log, > X = log, log, a;

7. TeHrcusMKIapHHu e4HHT:

sinx + * =bcos2x;
a)log, (x—1)+log, x>2,a>0,a#1, QR+ c0sx) St

cosa
6)3log’ x+log, x>0,a>0,a#1; 2 nuaom?...bunowa.
6)a* *<a*,a>0,azl; 0)8in3x = asin x;
2)log, (x* —=2x+a)>-3;0) log,(x—a)>2; #)cos3x = acosx;

2

Sgx - 1ga + 1 = tgatgx;
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0)sin(a+ x) +sin x = BTM.“ IV-BOB. KVIIXAJUIAP, TEHTJIAMA BA TEHT CH3JIMKJIAP
CHCTEMACHHUHT EYMMJIAPH. KEJITHPWJIAIMTAH

e)2cos(a+x) = 4. KVIIXAJUIAP BA VJIAP YCTHIA AMAJLIAP.
COsx

ae)tg*x — 2gxtga +1=0;
3)

A1-§. Kynxaanap. Kynxaumap yeruaa amainap. Besy teopemacu,

Fopnep cxemacn épaamusa TeHIIAMAJIAPHH €YU,
a+sinx _a+cosx

acosx+1 asinx+1’ Buira kommyratus m:.v::x Xxasika Gepuiiran 6yiacuu.

sgax Tavpud 1. Va, €K, ieN, = {0} U N 6ynranna

mmawhnoﬂ f(x)=a,+ax+ax* +..+ax" (1)
x)sin3x +sin 2x = gsin x;

a)sin® x—2cos’ x+a* =0: .‘.AMVHMF&
i=l

u)

Wiponara K Xanka yctuza Gepunran kynxan aeitnnajm.

by epaa x anement Kaupaiiaup Genrn (cumBon) neb Kapanagu pa
iTa HoManaym udonaa 1e6 xam opuTHianK Ba x' Xap GHp SCOBYHIH
< X >= T. li m.a.&. KOMMYTaTHB MOHOM/UIaH ONMHTaH e6 Kapanamu Ba
'Sl X =X ne6  omumamm. (1) nponanarn a, €K  napra
Kynxaanunr koadduuuentnapu, ax' napra sca KYNXaaHHHT XaapH
Aelwnaan. By xagnap ypracumarn "+" KYIIHIL aMalii WapTid CHMBOJ
Ciarnaa kapanaau. Byunan Tawkapn ax' =x'a, ne6 xucoGnaiimus.
Aipa a, #0 6ynca, a, ra Gow kosduument, a,x" sca Gow xan sa
KYUXAUMHAT @, Xaaura o301 Xan jefiunajm. Kynxaauuur papaxacu
deg f(x) waknuna ésunamm sa a, =0 na deg f (x) =n 6¥nann.

bapua koadduunentiapn Honra TeHr kynxam Hoira TeHr 6ynran
KYnxan aeiinnanm.

Tanpugra acocan kamuna Gurra kospuuments Honnan tbapkiu
KVixan noamac kynxan ae6 arananu. Illynra acocan, 613 0-x' =0 1e6
Kby kunamus. Bynnan (oiinanann6, 6us xap kannaii kynxammm 6up
A apaskand Kynxan 1e6 xucobnaumMns MyMKHH, SLHI arap
g(x)=b,+bx+b,x* +..+b x"

Kyuxan  6yamb, m<n Gynca, y xomma g(x) kynxaara
0" 4. 40-X" xaanap kyumo, Oup xun papaxanm kynxaa e
ANCOOAAIMMIE MYMKHH.
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Tawvpud 2. bup xun papakann onguaard KodppuuneHtiap Tenr

Oynran kynxaunap y3apo TeHr kynxauiap humsmm.n:. SBHU
f(x)=g(x)=aq,=b, i=1n.

K xankana Gepunran Xamma kynxaanap tymnamunn K| x]

Kypunumiga Genrunab onamus. Kyn xomnapaa 6u3 Kynainmk yuayw
f(x) uu f Gunau Genrnnab onamus.

Kyn xonnappa wmaremarnkagza 6u3  tokopuaa Gaén  artran
KynxaanapHuar — anrebpank  tymynyacw  Ypuura  QyHKuHoHas
TYUIYHYacH MILIATHIaNH, SbHH arap x =« € K 6¥nca,

f(x)=a,+aa+aa’ +..+aa" €K

6ymm6, f(a) ra f(x) kynxaguunr x=a parn KuiiMati aeiiunany.
lynn Tabkuanaiimuskn, arap f(x)=g(x) 6yaca, kynxaanapuu

anrebpank  mabHOmaru  Temrnurn  taspuduman  f(a)=g()
racamiaan, f(x)=g(x) renrnuk xap noum xam kenu6 unkasepmaiin.
Macanan, K=Z, xankaga (maiinonna) f(x)=x' Ba g(x)=x
Kynxajanap TeHr aMac, JIeKHH

7(0)=0=g(0) a f(T)=T=¢(T)
(hyHKIHOHAN MabHOa Oynap TeHr.
D 6n3 K| x| t¥nnamna kymmm amanusu kyiingarnaa anuknaiivis:

Vf(x).g(x)eK[x].
Kynxapnapun [ (x)+g(x) #nrungucn 1e6, ynapuusr moc

Aapaxanapi onauaars kodQphuuHeHTIapHy KYwnaan Xxocun 6ynrau
Kynxaara afiTHnanm, ssHu

f(x)+g(x)=2
i=]
By epna ¢, =a, +b, 616, a,,b, € K nan ¢, € K 6ynanu. Jlemak,
f(x)+g(x)eK][x].
Ilynpaii anuknanras Ky amamra wuc6aran (K [x].+) aGen

rpynnacu 6ynanu. By aben rpynnacuaa o kynxaa vedtpan anement sa
f(x) kynxanra

~f(x)=—a,-ax—ax’—..—ax"

n
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\PAMA-Kaplin kynxan 6ynanu, yynkun g, € K nai—a, € K xam 6¥nam
Jemak —f(x)e N—L .

K[x] rynnamna kynaiitupu amanunn kyiusaraua kupuramms:
V[ (x),2(x) € K[x] kynaiitmacu 1e6 kosdduunentaapn

d=73 abek

k+1=0

1Kk Gunan aHuKIanran

p(x)=2 dx’

J=0
wynxan rymrynunu6, 6y epsa
! dy =agh,, d, =ah, +ap,, d, =ayh, +ab, +aby +...
Jpaan wboparaup. Llysn tabkupnaiiMusku, arap 6u3 K xankanu
Oy1yn xanka 16 oncak, a, #0, b, #0 nau a,-b, =d,,, +0 6ynam sa
#(x) kynxan dego(x)=n+m napaxanm kynxax 6ynam.
Kynaiitupuin amanu koMMyTaTis, uyHku

fn+m H+in
2 ab =) ba,
k+l=0 l4k=0

Ofnramwmmrunan f(x)-g(x)=g(x)- f(x) 6ynann.
Kynxaanapun kynaiitupuin accounatusaup, seHu
F()(8(x)-0(x)) = (£ (x)8 ()0 ()

Tenrimk Ypuniananp. Xakukaran xam,

- 2 o M 5
P(x)=cy+ex+ex’ +..+c x !Mﬁ.«
=0

el omcak, y  xoma  (f(x)-g(x))e(x)

A (10,1, n+m+5) onamaarn kosddunmenTHy

KYTIXaHHHT

ntmsp nam nm+p
M M h»@_,. F e M n»&___ c,
Jro=i=0\ k+l=j=0 kH+5=i=0

0696, f(x)(g(x) -¢(x)) kynxammarn x' (i=0,1,...n+m+ p) HUHT
wospuinenTy aca

..:M:. a, m. be, |= =:Ma§ abc,

k4 fmi=l) T4s=j=0 k4 a=i=
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Oynaan. By MKKM HHFHHIMHMHT TEHIJIMCH acOCHAA KYNXaAJapHHHI
KynaiiTMacHHH aCCOLMATHBIIMIH Kenub ynKaau.

K[x] tynnamaa wyngaii annknasran kywum sa kynadtupui
amajliapH yuyH JAMCcTpuOyTHBINK
F(2)(g(x)+0(x))=f(x)g(x)+ f (x)o(x)

KOHYH Xam Ypurin 6¥nann. by KOHYHHH YPHHIMIUTH

n+m 4 n4m
M (a,+b,)c = M a.c + M b,
k=0 k+i=0 k+i=0

TEHITHKHHHT YPHHIHIMIHAAH Kequb YuKaau.

Ilynnaii kuaub, K _”n_ TYnnaM YHraan KMpHUTHIraH Kyuwinim Ba
KynaiTapuin amannapura HucbataH KOMMYTATHB XaJiKa TALIKHIL 3T,
By Xanka Oupimk Xanka Xam Tawkua atagd, uynku x° =1 kynxan
KynaiTHpuil amanura Hucbaran  Heiitpan (Gupnuk)sazudacumn
yraiian. Bynnan Tawkapu, arap K 6ytyH coxann xajika 6¥ica, y xonua
K[x] xam Gyryn coxamu xanka Gynamm, uymkn a, #0,b, #0 xan
f(x)-g(x) xynaiirmanunr Gow kospduunentn ab, =0 GYnanm.
Ilynra kapamacian, K[x] kommyratus Gupink Xankammus maiigon
TAUIKKIT ST™aiian, uynkn f(x) yuyn

f(x)-g(x)=1

TEHIIMKHU KaHoatnauTupysuu g(x)e K|x]| kynxan ymyman aiitrania
MaBkys smac. Macanau, f(x)=x 6yaran x-g(x) kynxax Honmac
m+1 papaxanu kynxan 6ynmb, y 1 ra rtenr Gynmaiiam. Lllynu
Tabkutaiivuskn, g(x)=x"' wakngarn udona Ttaspudra acocan
kynxan 6yamaiiau. Arap f(x)=a, € K ozon xanm kynxanias uGopar
6ymmb, ynra teckapu xkynxam masxkyj GYnMIIM MyMKHH, arapaa a,
anemenT K na teckapunanysun 6yica.

Arap K =P wmaiifon 6ynca, (uyHra kapamacjas, m.T._ Mai 101
6ynmaiian) %T_ Xankara P wmaiiion ycruaa Gepuaran kynxamiap
xankacu jeiiunanu. Illywra acocan, arap K =Z 6ynca, Z[x] Gyryn
kynxaanap K =Q paumonan 6ynca, Q_k_ paunonan, K =R xakukwii
6ynca, R[x] xaxukuii Ba arap K =C komnnekc 6¥1ca, C[x] kommrexc
koapuumenTan kynxaanap xankacu aeiiwnaan. Xyumm wyHaai e
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£, Xanka ga Z, maiinonnapna Z,[x] sa Z,[x] xankanap xakuna xam
OV IOPHTHILEMHIIE MYMKHH.

Xap Kaupaif  kynxamiap XankacHHu  GepHiraH  XaJKaHHHT
Wenralitmacu éku §3 wanra onaan 1e6 kapawmmus, swin K < K |[x]
Acobnammmus Mymkus, uynkn Va, € K aneemut K|[x] xankana

HONMHYH fapaxkany Kynxan sasudacuun 6axapasn.

bus wynn TabkuanaiiMusky, anrebpa Ba MateMaTHKaHWHT GOLIKa
JApMOKIapHAa X, X,,...,X, CHMBOJUIM (HOMabLIyMIIH) Kynxaanap Xam
KYpunann sa ypranunanau. By kynxannapHuur ymymuii KYPHUHHLLH

f(xuxyax,) = Ma.._,,».hu»_ =

Kypunnma 6ynu6, yuunr deg f(x,...x,)=k +..+k, nam wuGopar
OYnaun Ba x,,x,,...,x, CHMBOILIAP X,,X,,...,X, ACOBUHJIH 20 e SN e
KOMMYTATHB  MOHOWJUIAH onuHraH. byupan kynxamwiap Ttynnamu
K T..kn.:...«.._ waknaa Genrunanaam Ba TYIuiaM KYnxauiapau Ky
B KynaiiThpuw amaniapura Huchartan Xanka Tauwkun sraau. Xycycan,
N =a,...x, =a, €K napaa \HQ_.....QL Kynxamm - (yHkuuanap
MIKHIA €§3 IOpHTHID MYMKHH Ba Tabumiikn, n=1 pa 6us Gup
HOMALIYMIN XalKaHH XOCHJ Kuiamus. By kynxamuiapHunr xycycwii
Xomnapu Ounan 6M3 TaHMwMK3. Macanad, 4M3MKIH TeHrnamanap
cucremMacuaary Xap OUp TeHrJIaMaHMHT Yan TOMOHH

f(xnx,)=ax, +a,x, +...+a,x,
/1 HOMABITYMIH KYTIXaUIHp.

Mucon.  f(x)=2x"-5x"+3x-4 Ba  g(x)=x"-3x+1
KYnxauapnn kynaiitmacuun kapaiimus. Kynaiinuk yuyn kynaiirmanu
Ky linparnya onamus:

g(x)-f(x) n?u —3x+ _:N.nu —5x* +3x— _vn
=2 —5x* +3x7 —x* —6x* +15x" —9x% +3x+
+2x° =52 +3x—1=2x" —11x* + 20x* —10x* + 6x—1.

Tavpud 3. Arap a € K anement yuyn f(x)e NT_ KYNXaJHHHD
kilimatn f (@) =0 6ynca, @ anementra f(x) KYnXagHMAT WAAH3H
Jetnanm.
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busra @€ K yuyn x—a e K[x] Gow kospduunentn 1 ra renr
Oynran uusnkan kynxan 6Gepusiran 6YicuHH.
f(x) xynxamam x—a wkkuxaara 6Yaranna 6ymunmana Q(x),
konaukaa R(x) koncu:
f(x)=(x—a)Q(x)+R(x) (2)
Arap oy MyHocabarra x=a Kyiinca,
f(@)=0-Q(a)+R(a)=R(a)=r xocun 6ynamn. llly Tapuka yméy
Teopema ucbornanaam:
Teopema 2. (Besy Tteopemacn'). f(x) kynxaamu x—a ra
: Oynuuman  YMKKAH KOJJIMK 11y KYNXaAHHMHr XxX=a jard [ ?&

Kuiimatura Tedr 6ynaau.

_ By Teopemanan Kyituaaru MyxXuMm HaTHxkara sra 6ynamus:
Hamwka 1. x=a anement f(x) kynxaguuur ungusn 6ymuum

yuyH f ?u HH X—a gra OYIMHMLIK 3apyp Ba eTap/naup.

_ _ Ilynpaii kuaub, f Ahu KYNXAAHHHT HIJIM3NIAPHHA W3Nall YHHHT

| YH3HKAM GYuyBuMNapuHE M3naw macanacura Tedr kywimmup. f(x)

| KYMXaAHH X—@ YH3HKIN KYnXaara Koaaukis GYaum anroputmura

Kaparaija aH4a cojjla Ba aMaija KeHr Kyinanajauran opsep ycynim

Xucobnanaum.
busra

_ f(x)=ax" +ax"" +a,x"* +...+a, (3)
Kynxaa Ba y €paamuaa (2) TEHMIMK XOCHI KHIHMHraH OViacuu. (2)

| TEHIJIMKJA OYTHHMaHN YMYMUIT KYPHHHILIHHH

v O(x)=byx"" +bx"* +bx"" +...+b, ,,
wakja onub, yun (2) ra Kyamus.

| Xocun Gynran TEHMIMKIArH HKKAIa TOMOHAArH KYNXaulapHu X

i HHHT OHp XUl lapaxkanapu oJanaars kodsdduumeHTIapuHy TeHriacax:

I hNa "&3-
a, = b, —ab,,

b ek

a,=b, —ab,

' Iriten Besy (1730-1783) — dpannys MaTemariry.
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ssssssssssssassssannne

a,,=b,,-ab,,,

n=r—ab,,
MK XOCHT KHaaMu3. bynapaau
by =ay, b, =ab,_, +a,, k=1,(n-1)
JMrH keaub YuKanu, seHH b, KO3QPULUHEHT YHIAH OJJIHH KeTyBYH
B, xoo(puumentn @ ra kynaiiTupuin Ba @, ko3pduuuenTra Kyumm
AN Xocuit Oynazam Ba HUXOAT
r=ab, +a,=f(a)
Tenrimkaa ¢ kommk Ekm f(x) KYnXagHuHr x=q@ parm Kuiimate
Aonnaann.
Mucanan, 1) X+x+20 uu x+2ra OYMIIAaH YHKAIHTaH KOJJIMK
P (-2)" +(=2)+20=-14:2) %’ +x+34 un x+2 ra 6ymumnan

MMKAINTAN KOIHK r = Almvu +(-2)+34=0.

Jlemax, x =—2 coHn ury KYnXaaHUHT WIIH3H.
Hamuncanap. ne N 6yiranna:

' -a" MKKHXaJg Xx—a ra Oynunagu.  Xakukaras,
Pla)=a"-a"=0;

3 A" +a"  wkkuxan  x—a  ra  Gynuumaiian.  Xakukaras,
Pla)=a"+a"=2a"#0;

W A" —a™ ukkmxan  x+a  ra Gynumanu.  Xakukaras,
P(-a)=(-a)" —a* =0

A "M@ ukkuxan x+a ra Gymunmaiign.  Xakukarau,

P(-a)=(-a)" ~a" 20

N @™ wkkmxan  x+a  ra Gynmmaam.  XakMkaram,
P(~a)=(-a)™" +a* =0

6 A" +a™ ukkuxan  x+a  ra  OYnmmMaiian.  Xakukaras,

P(-a)= a" +a*" =2a> #0;
Ly i Gwxapunagnran Xonnapaa 6y iMHManapHunr KYpUHHIIHHY
AnnaiiMus:

X -d’ uA.«lnuA.«. +ax’ +a’x +a'x+a');
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X’ +d’ =(x+a)(x' —ax’ +a’x* —a'x+a*);
X —a’ =(x-a)(x’ +ax* +a’x' +a’x* +a'x+a’);
1 +a° uAk+avA&m —ax* +a’x’ —a’x’ +n&k|nJ.

bynapnan xypunaauku, 6ynunma anbarra O6up kMHCIM Kynxaj
6Yub, x wuHr napaxanapu kamaiinb, @ HMHr jJapaxkanapujaa ycuiu
TaptuOuja  kodnawran Ba  arap OynyBum  a+x  Oyica,
koapuunentnap +1 Ba -1 anmawm® kenamu, arap 6ynysun x—a
6ynca, 6ynunmMana xocun 6ynran kynxamguuur koadpuuuentiapu | ra
TeHr Oynanu. By XynocanapHu ucrarad japaxand Kynxauiap yqyH
YMYMJIAUTHPHIL MYMKHH.

I-mucon. X’ —ax+4 uu x+3 ra O6ynuwaarn konauk r =4 6yica,
a HH TOIMMHT,

Eumn: Aluuu —a-(-3)+4=4, 6ynnan a =81
Byuna  f(x)=ax"+ax""+a,x"? +..+a, kynxagHm x—a

MKKMXaira OY/MIAaru KoNAMKHM XucoOnawnuur [opHep® cxemach
neb aranyBuM yCyJIHHH KypcaTamus.

f(x)=Q(x)(x—a)+r
OycuH.
By ycyn Kyiinaaru cxema opkain noaanaHaam:

a, | a, a, - | a a

-1 n

& | by=a,| b=a,+ab| by=a,+ab| ... | b, =a, +ab,, | r=a +ab,

2-mucon. f(x)=2x"-3x"+4x"—5x+7 kynxamum x-3 ra
6ymuwnarn  g(x) Oynuumasm  Ba f(3)=r komauruuu Tophep
cxeMmacH Ep/laMmIa TONaMms:
2 -3 0 4 -5 7
13] 2 3 9 31 88 271
Iyngait kuanb, 6ynnima
g(x)=2x"+3x" +9x* +31x +88,

KOJIJIMK 9¢a
r=f(3)=271

! Xopuep Yiunam (1786-1837) — unrams Marematur,
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Oy naan.
l'opiep ycynu nadakar kynxaaHu WIIMZNApHHE Te3NALITHPAIM,
IKH YHHHT  KHAMATHHH XMCOOIALIHW OCOHNAIUTHPHII HMKOHHHH

3mmeon.  x'+4x"—3x+5 «ynxamum Tophep cxemacHaan
poiiananub, x—1 ra 6yammnm 6axapamus.

1 4 -3 5
1 I 5 2 7

Hema, x' +4x* —3x+5=(x—1)(x* +5x+2)+7.
besy Teopemacnian f(x) kynxaauum ax+b KYPHHHILAArH MKKMXaAra
OYnumna xocun 6ynanuran p konank f (-b7/ nv ra TeHr 6ynuum kenntd
NHKALH.

4-mucon. P (x)=x’-3x"+5x+7 un 2x+1 ra Gyaumaan Xoc
OYnran KomIHKHI TOMHAT.

Eunm: Konuk

r=PR(-1/2)=(-1/2)' -3-(-1/2)" +5-(-1/2)+7=29/8  ra
Tenr.

2-reopema. Arap a conn f(x) kynxamuunr wnansu 6ynca, f(x)
KYHIXan X —a MKKHXaara KoNAMKens 6y nuHanm.
HcGor: Besy teopemacura kypa, f(x) wu x—a ra 6ymmwnan

SnKaauran Konauk f(a) ra tewr, wapt 6¥iiuya aca f(a)=0. Ucbor
Bukapunan.

By 1eopema f(x)=0 Tenrnamanu ewnw macanacunn f(x) kynxamuu

AN KYTTARTY BYHIIAPra QKPaTHIL MACANACHTa KEATHPHIL HMKOHHHH
Depaun.

I-natuma. Arap f(x) kynxan xap xun @, ...,@, WIAM3Aapra sra
Oynca, y (x—a,) ...(x—a,) kynaiiTmara konaukens 6ynunam.

2-HATHAA. N-JAPOKATH KYNXad N TalaH OPTHK Xap XHJ WIM3ra
s 6§na onmaiinu.

Hcbor: Arap n- papakanm f(x) kynxan n+1 ta xap xun
oy, @, MIAW3NIApra ora Oynravaa, y a+ l-papakaiu (x-a;)...(x-a,. ;)
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kynaifrmara konaukcus Gynunapau. Jlekun Oynaail 6yiuiuu MyMKuH
IMmac. _
IOkopuaa Kapairas Teopemanapiad  (oiinananuo, Buer'
Tomonuan Gepunran Xamaa f(x) =0 GyTyn anre6pank TeHrnaMaHuur
a, Xakukuii koodpduumenTiapu Ba @ HIAMNApH  OpacHIard
myHocabaTHu uoaanosuu GopmynanapHn KeITHpamHs:
a, ¥’ +ax+a, =b(x—a,)(x—a,) =bx* —=b(e, + a,)x +baya,.
Arap x HuHT GMp XuJ Japaxanapu ommuaarn kosdduuuentiapi
tenrnamTupuaca, b=a, 6Yynaan. Harmwxana ywby dopmynanap
TOMUIAMN:
o, +a, =—a, /a0, =a,/ a,;
Lly taptubpa f,(x)=a,x’ +a,x* +ax+a, yayu:
o +a, +a,=-a,la,
a,a, + a0, +a,a, = a | a,a0,a, =—a, 1l a,
(opmynanap Tonunaau.
Xocmn  KMIMHraH  TEHIJIMKIApHUHr  GakapuiMuM  @,...d

connapuunur  f, (x) = a,x"+ ..+a, xynxax wiaMsnapu  Oyiuuim
y4yH 3apyp Ba eTapanzup.

Arap f(x) xynxan (x—a)* ra konaukcus Gynumca, sekun
(x—a)*"' ra konamukcnsz 6ynuumaca, & coun f(x) yuyw x xappaiu
wrous 6ynaam.

4.2-§. Anrefpank TeHIIAMAJAPHHHT KOMIUIEKC HIUIH3IAPH.

AnreGpanuur acocuii Teopemacu (I"aycc reopemacn):

n-papaxanmn ( Oy mvnm n=1) xap kaujail kynxaa akamuim OHTTa
KOMILJIEKC MJIIM3ra ora.
Teopema. Arap z=a+/}i KOMIUIEKC COHH  XaKHKuii

koappuunentm  P(z) kynxapuunr  wimmsn  G6ynca, z=a—/fi
KOMIIEKC cOHH XaM P(z) KynxaaHuur uaamsu 6ynanm.

' dpancya Buer - Qipaniys o (1540-1603).

CAY AGayxammnon, XA Hacumor,Y .M.Hocupor, WX Xycanos: —AunreGpa Ba anain
acocnapul 1 xpoM, AxajemMMk nuueisiap yayn Japcivk, TV karrysaul Hampuér sarGu

kot yitn -2008.195-207-6ermap.
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MeGor: z kommieke conn P(z) =a2"+ az2"'+ .. + a

{&)+

WIMILICKC cOoHTa _Aw:;.-m_ COHHM TOmHILN AaMalWHHHT Mgngmﬁxhﬂt
ol iaancak,

z+ a,

=1

Viaanmnr WIIH3H 6ycun. Y xonaa

% az"' + ..+ a,z+a,=0 &n

N.T_v+ se oF: uim+ a, =0 TeHriuK ypunnu  Oynaam.

aaAmv..+ n_AMvT_ R a.lm+ a,=0

mnkka ora 6ynamus. Jlemak, z coun Xam P(z) kynxagHmar

M s, Teopema ncbor 6ynun.

Harwxa. n-papaxanu P, (x) kynxan x—ea KypuRMmmMgars

IKKHXuIap Ba X’ + px+q kypuHHMAard Man@uii IUCKPHMHHAHTIH

IpAT yuxauiap aapaxanapuHHuHT KynaitMacujian nbopar:
P (x) = a,(x —a)*...(x* + px+q)", Oy epna
k={0,1, 2,..},m={0,1,2, ..}
Yunuan papaxanu rearanamanapuan Kapaauno gopmynacu
épaamuia eqHim
Komruiekc connap Maiilonn yctuaaru ymoy

ax’ +bx’ +cx+d =0, (a#0) (n

KYpuHMIIAary  TeHrnama  ywunuu  dapascanu  bup  Homawiaymau

HoaMa neinnaan. 3

(n TEHIMIAMAHHHI Xap HMKKaja TOMOHMHM a ra 6ynnb, ywmby
TenrnaMara ara 6ynamus:
P LI e (2)
a a a
nn x= v.luh ANMALITHPHLITHHA KHPHTHO
a
3 2
Tlhw +WTIWU +MT|Ww+mnc 3)
3a a 3a a 3a) a

AOHaManY Xocun Kunamuiz, (3) TedHriamanu cojajanalitHprasjiad
Kehin

Hiwpon I* 1, Toumyaaros B.T JI¥enmberon AJL —Anrebpa sa connap masapusienl 2-knem,

i Yiarrynml -1995, 229-235-6etmap
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Yy +py+q=0 )
KYPHHHIIJArH TeHrnamara sra Oynamus. (4) Tedrnamanaru vy
y3rapyBuH YpHHra HKKMTa u Ba v Y3rapyBUMJIAPHH Y =u +V TEHITIHK
€pnamuna knpuramus. Harwxkana

A=+¢%+.q?+zv+auo éxu u’' +v' +q+(Buv+ p)+(u+v)=0 (5)
TeHrnamara sra 6ynamus. (5) na u Ba v napuu WyHAail TaHnaiMH3KH,
HaTHXKaza

3uv+p=0 (6)

wapT Gaxkapuicun. byujaii Tanab KyiHILMMHU3 YPHHIIN, YYHKH
u+v=y

u=-L£
3
TeHrnamanap cuctemach y Gepuiiranjia srona euumra sra. (5) nau
w+v'=—gq. (7)

(5) nman w'v' =—p’ /27 6ynranu yuyn u sa v nap Buer Teopemacura
acocan  Gupop ' +qz—p'/27=0  kypuHMwgArK  Keaapat
TeHrNaMaHuHr unansnapu 6ynaau. by tedrnamann eund

s_ q. |d . p q

N_”= =——+ |+|.N»”__\u“|||

8
2 4 27 2 ©)

HH XOCHJI Kunamu3s. (8) nan

nap Tonuaud, u Ba v HUHT Xap Oupura 3ta kuiimar, y Yarapysuu yuyu
3ca  TYKKM3Ta  KMiAMar  ronumaam. VYnapaan  (6)  waprthu
KaHOATIAHTHPYBUHIApHHK onamus. Y Xonna (4) teurnamanunr 6apua
€UHMJIAPH TOTTHIAAH.

Arap wus,ue’ (6ynpa & couu | aH uHKApWIraH Y4HHYH
Aapakand WiaMsnapaan Gupu, swHu £ =1) nap Z, HHHI Y4HHYH
Aapaxand  WILM3NAPHHUHT  KHiiMatnapu Oynca ydra Moc  z, HHHT
YUHHYH Jlapakain MAAM3NApH KuiiMatnap v,ve',ve na uGopat
6ynaau. Harwxana (4) renrnama ywoby

Yy =u+v, y, =ue+ve', y, =ue’ +ve (9)
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UHapra sra 6y, yuna & = -3 +i i Oynranmuruaan

N

¥ uiw? + éi.%? -v),

Yy =u+v,

1 3
¥y = IM? +&Im%?tﬁv (10)
b
wiim xocun 6Ynaam. (10) Ba nuwlwl HH bTHOOpra onub (1)
a
ACHTAMAHMAT
X, "Uy |h = ||@I! = |lmu|
1 =N TR Y ua.w.@ Y3 3a

WNSIApH TOTTHIAIN.

NaKuxuit koyhpunuenmnu yuunuu dapancanu menzramanrapnu
MeKmupu.  DHAN  XakMKHI  KOOGOHIHEHTIH  YYHHYM  Japakany
AenamMa HaaH3napuEn Tekmmpaiinnk. Kyiinaarn teopema y4uuH4m
JNPLKAIH  TEHIJIAMAHUHT XaKHKHIE Ba MaBXyM WJJIH3JIapH COHHHH
WnMKaian.

Teopema. Arap

X4+ px+qg=0 (11)

2 3

Jenrama Xakukuit kosduunentin teurnama 6yaub, A=L 2

4 27

OYuica, y xonaa kyiinaars Mynoxasanap Ypuann 6ymaan:
warap A >0 6ynca, (11) Tenrnama GuTTa XakMkuii Ba HKKHTa ¥3apo
KYHIMA MABXYM HIJIH3Napra Jra;
6) A=0 6Ynca, (11) HuHr Gapua wiauMsnapu Xakukuii Ba Kamuja
OITTack kappanu;
chap A<0O 6ynca (11) TeHrnamawuHr WIAM3NAPH XaKUKHil Ba
Typianda 6ynaan.

HMcborn. a) A >0 Gynca, y xonna z, Ba z, WIAM3NAp XaKHKHii Ba
xap xun 6ynaaum.

Jlemak, nnausznapaan kamua GHTTacH, Macanax 2, Honjan hapkin

OYmum. u=3Jz, conn z, wunr apudmeruk wnmuan 6yncuu. [lynuur

YUyH u Xakuknii con 6¥nanu. :eﬂ.l.% TEHIJINKKA acocaH v Xam
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XaKHKHi COH Oynamn. z, #z, Gynrawanru cababmu u’ #v' 6ynaum,

Oywna w#v mynocaGatHuur VpueAM skawmmrd paBmad. (10) ra
acoca,

X, =u+v,

&

= IW? +v)+ ﬁ.INW? -v),

hunlm_?fél_.%?lé (12)
0ynnb, u Ba v nap Xakukwuii Xamza TYpiu counap GYarammmrau yaYH
(12) na x, xakukuii, x, Ba x, nap ¥3apo Kyuma MaBXym connap 6ynanm.
b) A=0 O6yncun. Arap A=0 Ba ¢g#0 6ymca, y xonma

=2, nw # 0 6ynamu.
—3_9 =4 v =P
u= 2 COH > HHHI apUPMETHK WILAH3H OYIICHH. :c.llu. XAKHKHIH

COH O¥sranu y4yH cuﬂ\lm. XaKMKHi coH O¥nmamu, seHH w=v =0

Oynaau. (12) popmynara acocan x, =2u #0, X, =x, =—u Oynaau.
[ynnaii knmu6, g #0 6yaranaa (11) Tenrnama yura Xakukuii wimsra
ora Ba ynapsian 6urracu kappanu 6Ynanm.

Arap A=0 Ba ¢=0 6ynca, y xonza p=0 6ynamm. By xomua (11)
Tenrnama x° =0 k¥punmina 6¥1u6, x, = x, = x, =0 6ynam.

¢) A<0 oyncun. Y xonna N_M|M+,\W. nuullm.l;\m Oynann.
Hemak, z),z, counapu y3apo Kyuima MaBXym connap skad. lllyuunr

YUYH Xam

|z|=[z]#0 (13)
Ba

Z#2Z, (14)
MyHocabat Ypunnn. (6) Ba (8) ra kypa
w=g, vi=1;, E__u,l% (15)

Oynranu yuyu (13) Ba (15) aan _=_h H_:_u #0, 6y1u6, 6ynan
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e e (16)
Keunb ankazm. (14) ra acocan u # v mynocabar xaMm Ypuuiuaup. (6) ra

§pi :qunwm 6y1m6, Gynaan _=_u_¢_nw kennG uukaam. Illaprra
ncocan p <0. (16) ra kypa

(17)
3uf’
Tenramk Gaxcapunanm. (15) sa (17) napra acocan
P =2 = A
VeE———= =U==— U =u AbHH
3u|  3uu w_-‘.__N
v=u (18)

Tenrnk ypurimanp. (12) dopmynagaru v uu u Gunan anMalTHpcak
Wi # v uK abTHOOpra oNcak, X,,X,,Xx, MIIH3IAP XaKHKHIi Ba Xap Xui

dkaiaure mabaym 6ymaau. Xakukarad Xam, (12) dopmynanaun x, # x,
KeanG vukaan. @apas kunaitnmk, x, =x, 6yncun. Y xomna (9) ra
ucocan u+v=ug+vs' 6516 ynnan u(l-g)= cT.N l_v EKkn u=ve’

Kem0 unkaau. Bynnan z =z, Ba A =0 Tenrnuknap kenu6 unkaan. by
wa A<O maprra Kapama-kapumanp. XyulM WyHHHTAEK X, # X,
SKIMIMTHHE KYpcaTHil MYMKHH,

Typrunun gapaxanu rearaamanapau deppapu yeyauaa eaum

TYprunun  pnapakanu Tenrnamanu eumwnuar deppapu  ycyiH
Oinan tannmnG unkamus. By ycyn 6¥iimua TYprHnuM Jlapaskaiu
TenrnaMany eqd OGupop €pramMuM YYMHYH Jlapakaid TeHrJamMaHu
CUMIIra KETTHPUIAAH.

Komnneke koadduumentnn 4-papaxann renrnama ywby
x'+axd’ +bx* +ex+d =0 (1)
wYpunmuna Gepunran  6yncun. (1) mu  x'4+a’ =—bx' —ex—d
a’x’
4
W YOy KYpHHHLLIATH TEHTIaMani XOCH KIIaMH3:

KYpuininia €3ub onub, YHUHT HKKaNa TOMOHHTa

XaZHH KymamMuz

m u
ﬁhf.mu =2 b |x* —cx—d 2)
2 4
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2
(2) TeHrjaMaHWHT MKKana TOMOHHMra | x° = v_+u_| XaJaHH KYno
2 4

ywby

2 2 2
ﬁhw +|+Iu uﬁnllv+v.uap+hmwlnu.«+ﬁh.l w (3)
2 2 4 2 4

TEHIJIAMAaHH XOCHJI KHJIaMH3. (3) HHHI 4an TOMOHHMJA Tyna Keaapat
xocun O6ynanu. YHr TOMOHMAAard ydxaja sca y napamerpra OOFJIMK.
VHuaarw ynapaMeTpH wyHaai tTannab onamuzku, HaTHxkanaa (3) Huur
YHr ToMoHHn TYna kBarpar 6yncun. Mabvaymkn Ax’ + Bx+C =0 yuxan
T¥na keaapar 6ynumm yayn B +4AC =0 6¥nuwu erapnu.
Xakukaran xam, 6y wapr Gaxapunca, B* =4AC 6¥nanu sa

>n~+mx+ﬁ.u>n~+ma+ﬁ.uﬁhh+/\mv~

Seum Ax® + Bx+C = T\M»L. ,\m..wu._dz_.amzm_d ara 6Vnamus. Jlemak, y

HU Wy HAai Tannab olaMu3KH, HATHXKRAA

(5] A5+ -4

(4) wapr OmkapwicuH, SbHH Y ra HucdaTaH yuMHYM Japaxain
TeHrnama xocun 6ynan.

(2) wapt 6axapuica, y Xxonaa (3) HUHI YHr TOMOHH TYIHK KBaapatTra
aiinanagu. (4) renrnamann eyud yHHHr OMTTa MIIM3H Yy, HH TOMaMH3

Ba YHH (3) Tenrnamanaru y ypuura onub 6opub kysmus. ¥V xonuaa

u
E_"
ﬁhu +|+k HAQH+.3~ GV
2 2

TEHIIaMaHH XOocH/l KuiaMu3. (5) TeHrnamaHu edrasja Kyiujaaru
KBaJipaT TeHrnamMaiap cucremacu Xxocun 6ynamnu:

ax

o S NS §
2 2

ax
au+ll+w..ﬂ._.nlﬁklh

2 2

a=,—-b+y,, f=—2—
4 Yoo B 2

by cucremanu eun6 Gepwiran (1) TenrnamaHuHr Oapua equmiapHHu
TonamMns.

1-mucon. x' —9x* +21x—5=0 TeHrnaMaHu equHr.
Euwnm: By epma x=y+3 jerad anMawtupum kuputamus. Y

Xomma  y'—6y+4=0 Ttenrnama xocun Oyaamu. Jlemak, Ouzja
2 i

p=-6,g=4 Ba Dueﬂ+whmm A=-4 un xocun kunamui. A <0

OYnrannurn yayn Gepuiiran TeHrIaMaHHHT WIM3APH XaKHKHIE Ba Xap

X 6Yanwn kepax. (8) nan

u=Y2+J2=Y2+2.

i ~2 +2i HHHT MOJLYJIH Ba APryMEHTHHH TONAMMN3:

r=J4+4=22; eueémwumaﬁ:ﬁ nuﬂa.
Bynjian KoMrieke CoHIapHi TPUHIOHOMETPHK KYPHHHILTA KeJITHPHII Ba
WIS YHKap|IN KOM1anapura acocan Kyiiuaarunapra asra 6ynamus:
“
2+2i=22 nomulai.wm:mmmw..
\ -+ 4

{
X uﬂaga 3 ok
:.u¢u|m+m~.uﬁm/\mv cos +isin-2

3 3

\

.&m_wnomﬁm +W@L+ n.m:_hM;, EH_ k=0,12.

4 3 4 3
By epna k =0 neb oncak

I T
u n,\m cos—+isin— |=1+1i
! ﬁ 4 L

i KYpa v =u. B
Hemak, v, =1—i Ba y, =u, +v, =u, +u=2. (10) nan

=)+ i) =1
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_u;\mu

¥ ulm?u +=L|~q?¢ —u vul_ +3

By kuiimatnapun x =y +3 anmamrrupuira oau6 60pu6 kyiino
X, =5, x, = 2-43, x =2+43

Oepuiran TeHraMaHWHT EYUMIIAPHHH XOCHI KHIIAMH3.

B+~ L r00&N= 4 5
@ yedo0didans N R

4+

F=)
w

2-mucon. x* +2x° +2x* + x—7 =0 Tenrnamauu cumnr.
Eunm: Busaunr muconumusna a=2,b=2c=1,d =-7. lllynunr

YuyH, (4)

y' =2y*+30y-29=0; \»uo.muo.ﬁ.u%

kypuwaa 6ynaau. llynnaii kunub, 6epuaran renraama

1 29

2 hxt—=t—
2 2
TeHrnamara TeHr Kywmd. bynu eun® Oepunran TenrnamanuHr

e4uH _S._.—mﬁ::: XOCHT KMJ1aMH3.
1 J29

1 J29

D +x+—=——, P 4+x+——T1"=0
2 2 2572

1 429

D=(-1) -4 L 3B 1.,

z 2
-1+ [(-1)" -4 %@

X2 = 2

3- mucon. x* —x' —3x% +5x—10=0 TeHrnaMaHu euuHr.
Eunm: By epia a=—1,b=-3,c=5,d =—10 Ba

- . 1 2
ﬁﬂluu Lhﬂuiwﬁﬂio =0

muuligm -(13 ++éﬁ%+8w =0

2 2
w+mw+.~mlwﬂhl_uc|wu —-40y =0

y' =3y’ -35y-105=0
¥ (y+3)-35y(y+3)=0
1 -13 49

_ q
ha:mx...euluwmh uM.mulmJn.unhlunum.hnm. Llysuur

yuyn, Oepuiran rtenrnama  ywmby TeHrnamara TeHr  KywiM

e ﬁmlmu
2.2 2 2)

by tenrnamanu euub, Gepwiran TeHriaMaHWHI EUHMIIAPDHHH XOCHII
Kiiamus.

1) .«HIMINHMIM
%2 25202
X —x42=06D=1-4.2=-7<0, xeD
P23 =T
22 22
X¥=5=0
x’=5

Kasob: x, = +/5
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4.3-§. CHMMeTPHK KYNXa/Iap Ba yIaPHHHT CHMMETPHK
Gynxunanapn. MUKKH Ba y4 y3rapuiiyBun Tenrjiama sa
TEHI/IAMAJIAP CHCTEMACHHH €YHIN/IA CHMMETPHK KVNXa/iapHuur
Kyunanuanin. UKk Homabaymian Tenrjama rpadgura.

4.1-Tavpud: x,x,,..,x, napuu Gup Gupu Ounan xap Kawpaii
anMaluTHpHAraiia XaMm ysrapmaiiaurau .a?_..nu.....a._v Kynxazn ury

Y3rapyBUMIAPHUHT CUMMETPHK KYNXaaH EKH CHMMETPHK (YHKIMACH
aeunanu.

. % el = i W n yarapyBumIH CHMMETPHK
Kynxamnapuunar anreOpamk HWHFMHAMCH Ba  Kynaiitmacu sHa 7
y3rapyBUHIH CHMMETPHK (ByHKUMAnapHu udoaanaiim.

XakuKat/ian y3rapyBUMIapHUHT HCTAIraH YPHH alIMalITHPHIIN/A
Xap KaHnaii CHMMETpPHUK (yHKuMs Y3rapmaca paBlIaHKH YJapHHHT
anrebpaunk iiUFUHAKNCH Ba KynaiiTMack xaMm ysrapmaiian.

4.2-Tavpud: x, x,,...,x, Y3rapyBunnapaan Ty3uirad

g =Xx+x+..+x
8, =X, txXxX+...+Xx X,

83 = (54 + 05X+ + X, X, X, (N

CUMMETPHK (DyHKUHANAP OIHIT CHMMETPHK Gynkunsnap neinnanu.

4.1-Teopema. P maiizon ycrunaru 2i85:5:8, acocHii
CHMMETPHK (DY HKUHATAPHHHT
AL8 1 8y + A8R g g + AE R g (2)
Kynxaam Qakar A=A, =..=A =0 wapraarusa Homra TeHr 6yna
OaH.

4.2-Teopema. (Cummerpuk kynxajnap Ha3apHACHHUHT aCOCHIi
TCOpeMacH) x,,Xx,,...,.x, y3rapysuunapuuur P maiigon ycrtuaaru xap
Oup  F(x,%,..,%,) CHMMETpHK KynXamuun g,,g,,...g, acocii
CHMMETPHK  yHKumMsnapiunr wy P maiizon yerumarn  kynxamu
Hiakau/1a Gupaan 6up ycyn 6unan TacBHpian MyMKHH.

HKku §3rapysunian cummerpuk KYIXaanap sa yiapauur
ieMeHTap aarebpa Mmacagajnapura Tajaourm.
buz okopuaa n Yarapysuunn CHMMETpPUK Kynxamnap OGunan
Taunank, oHu Oynaad OyEH ukku y3rapysunra Gornuk Gynran
CHMMETPHK KynXaaiap Ounan myryaHaMus.

X+y Ba xy Kynxauiap 9Hr COANAa CHMMETPHK Kynxannap
Xucobnanann, OynapHu dneMeHTap CHMMETPHK Kynxamnap neb
irafimus, Gynap yuyn maxcyc Genrunaumapaan (oiinananamus.

O, =Xx+Yy,0,=xy
0 Ba 0, Jlad Tawkapn Ou3ra Japakaid HHFHHAMAAD 16 aTanyBun SbHH
by 4y X +)y" KYpHHMIIZATH  KYnXamiap  Xam yupa6
Typaad. x"+y" kynxamuu S, opkamu Genrmnaw kaGysn KuiHHraH.
XyJUIH WyHHHTIeK,

S, =x+y

S, =x*+y*
S,=x'+y’
..u‘_.. = -.ﬂa+V-...

UM HKKH  Y3rapyBuMiaM CHMMETPHK KYNXaiiap Xakujars
neockii reopemara TYxtanud Yramus.

CHMMETPHK KYNXa/l XOCHI KHIIHLU YUYH SHI COUIa iyn 6op. o, Ba
7, JlapAaH  TyswiaraH WXTHEPHIl CHMMeTpHK Oyamaran kynxaauu
Onaliink Ba 0y Ba 0, NapHUHT YpHHra ynapuu “x” pa “y” OpKajin
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uoaanosun Kuimatiapuun Kysamus, byuaan kypusaauku, Gy Gunan
Ou3 “x” Ba “ y” napaan Ty3WJIraH CHMMETPHK KYIIXaHH XOCHJ KHIraH
Gynamus. (4yHKH O, =X+ y6a 0, =xy JNApHUHT Kuiimatu “x™ Ba “y”
JIAPHUHT YPHHIIADHHH alMalITHPCAaK/a YarapMaiian).
Macanan. o, — 0,0, KynXajlad Kyiiniard CHMMeTPHK KYTNXaaHH
XOCHJI KHJIaMH3:
(x+y) —=(x+y)xy=x" +2xy+2xy" + y°
Hemak, o, Ba o, napiad Ty3uiraH HXTHEPHI KYNXaiHu oNcak Ba
O, Ba O, JADHUHT YpHHUTAa YJNapHHHIT O=x+y Ba O,=XYy
KuitMaTnapuHn Kyiicak, y xosja
“x" Ba™y” opkanu nposanaHyBun CHMMETPHK K¥niXaara sra 6¥aamus.
llynnaii cason Tyrunaan. CHMMETPHK KYNIXAUIAPHA TY3HILJA 1Y ey
ymMymuit Oyna onaguMu, SbHH 11y yCyN OPKAMH MCTairaH CHMMETPHK
KYNXa[AHH XOCH KHIHIL MyMKHHMH? Bu3 Gup Heva Muconnapuu kapab
yukamu3. by sca Gusra oKopuAary TAXMUHHH OFIHHIALITHPA/IHA .
Macanan S, S,,5,.....,5, napakamu iiuruHgunap o, Ba o,
OpKaJin OCOHrHHa HpoaanaHamm.
S,=x+y =o0;
S,=xX+y' =(x+y) -2xy=0-20,;
Sy=x'+y’ =(x+y)(+ 1‘Q+wuv =
=(x+ wV_HQ +y)? |u\QH_ =0,(o} lun.wv“
S,=x'+y* HAHM + V_JN -2xy* =(0? -20,)" -207,
Mucon cudaruaa kyidugarn CHMMETPUK KYIXaAHH ONaMM3:
Xy +xy’
y+xy’ =xy(x* + y') =0,(0,) - 20,) ra ramus.
Keiinurn MUCONNAPHUHT TaXJIHIM XaM wyHaail Hatiokasn Gepanu: Bus

KaHjaii CUMMETPHK KYNXal onmaiiink, KynMu €kH 03MM Mypakkab
XucoOsaliapias CyHr yHu snemeHTap CHMMETPHK KynXaa o, Ba o,
nap opkanu udonanawra mysccap Oynamus, Illynpaii  kunu6,
IOKOpHAaru Mucoiiap GusHu Kyilnjaaru teopema TVYrpH aeran (apasra
o0 KenaaM.

4.3-Teopema. “x” a ** y” napniau Ty3unran HXTHEPHIT CHMMeTpHK
KYnxaamm  o=x+y Ba O, =Xy JlaplaH Ty3uiraH Kynxan
KYpunnuiia ndogananum MyMmku.

HeGor: Mabiymkn OnMHraH MHHITA MHCON  XaMm Teopema
neborHan Ypuuan 6oca onmaiim, HYHKH Xap I0HM Xam MHHT OHpHHYH
Miicon o, Ba o, opkanu uopananmaiiguran 6Yau6 uMku6 KoMK
MyMKHH jerad Xad Typaau. KOkophaa KenTupuiran Teopemanu Hc6oT
KiUMuIra yraMus Ba yHW MKKM ycyn OunaH amanra OLLIMPAMH3.
Japaxanu iinrnuannapan o, Ba o, nap opkanm ndoaanam reopemann

ABBI OH3 CHMMETPHK Kynxal ydyyH smac (axkarruna aapaxanu
urnnamnap yuyn ucbor kunamus. Bowkaua kuinG aiiTranzia 6us xap

Oup napakanu furunan S, = x"+y" nuu o) Ba 0, napaan Tysuaray
KYOXan  KYpHHMIIAA TACBHpNAl  MyMKHHJHIH kypcaramuz. Illy
makcauta S, = X'+ "' tenrnuksm  xap ukkana TomMommHM
O, = X+ y ra KynaiiTHpamMu3 Ba KyiHHAarHHH XOCHI KHJIaMH3.
q_.m__.l_ uﬁhT. +VT_VA.«+ .inhk +\d~»-_ +hT_.¢+v.. a

=x' + y* +§Ah_.r~ . wTJ =8, +0,5,,

XYJULH 1y iyn 6unan
Sy =08, — 0.5, (3)

1 ara m?mzzu. By dopmynagan Gu3HMHT TacAHFUMHIHHHT TYFPHITHTH
Keam6 unkaau. Bus can wirapupok aapaxanu inrdHm S,6a S, nap o,
Wil @, lapiad Ty3niral Kynxaa KypHHHIIWAA TaCBHPAAILIHH TEeKIHprax
WK, busra papaxamu iurnuam S,,S,,..,S, . S, napuu 0, Ba O,
ApAan Tysuaran kynxaa kypunuiiga uogana maniym 6yica, y
Xouta Oy ndonanapuu (3) hopmynara kyiiu6 papakanm finruusam S, uu
0} B 03 J1ap OpKaIH HPOAACHHH XOCHIT KHIIAMM3.

bus napaxanu iinruugunap S,ea 'S, un 6unu6 (3) thopmyna
OpKaM Sy, Kkeiind  S,,S, Ba XoKazonapHuHr o, Ba o, OpKamM
NPONANIAHHIIKEE KeTMA-KET TONHILIMMH3 MyMKHH.

PaBimanku, spramu keumu uXTHEDHMIl napawanu HuFHHIK S,
Jlapin o) Ba o, nap opkaiu udonanaii onamu3z.
I1ly Gunan GU3HHHT TaCAMFUMHU3 HCBOT KHIHHIN.
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Kypunran ucOGOTHHHI aCOCHHH TalIKH Kunysuu (3) dopmyna S, Hu
Kaujaiiaup o, Ba o, Jap opkand HojANaHMIUIMHKA TacaHKnabruuna
Konmaii Oanku o, Ba o, opkand uHpojpanawran S, aapaxanu
HUFUHAMIADHY KeTMa-keT Xucobnamzaa xam épaam Gepaam. Lllynpaii

kumubd, O6up ¢opmyna &épaammuaa Ou3 KerMa-kerT KyiHaaruaapHu
TOMaMH3.

S, =0,8,-0,S, =0,(0] —20,)-0,0, =0, —30,0,;

S,=0,8,-0,8, =0,(0 -30,0,) —0,(0-20,)=

=0,'-40,0, +20,%;

S, =0,8,-0,S, =0,(0! -40,07 + 20}) —0,(0; -30,0,) =

=0, —-50,0, +50,03

Kyiinnaru xxansanna iiurunamn S, S,,..., S,  napHu o, Ba 0, opKaiu
upopanannin  kentupuaran. By xemnrupunran  udopanap Gusra

MUCOJUIap eyryHuya kepak 6ynauu.
S, =0,

—— .
S, =0, —20,;
3

§, =0, =30,0,;
S, =0 —40j0,+ 203;
S, =0, —50,0, + 50,0;;
S, =0f —60,0, +9070: - 203,
S, =0] -70]0, +140,0] —T0,03;
S, =0} —8ad'0, + 200, 0: 16070, + 203 ;
S, =0, =900, +270,0; —300,0, + 0,0} ;
S,y =0, —100}0, +350{c; — 500,03 +250] 01 2073 ;
ODH/H IOKOPHArH KENTHPHUITAH TEOPEMAaHH MCOOTHHM SKyHIIaLL
KHHMH oMac “x” Ba “y” napaaH TY3WAraH CHMMETPHK KYNXaj HKKH

KYPHHHILAArH KYIIKHIYBUMIAPHY §3 Huura onaau. bupunungan “x” sa
“y” HUHr papaxanapy OMp xun 6ynran Oupxaanap y4upauid MyMKHH,

soun bx'y'  ax'y'  «kYpunmwmparn 6upxaanap. Maniaymku, Gyuaii
Oupxannap

w'y' =a(xy)' =ao,'  «ypummmparn  Gesocura o, opKanH
nponananagn. Mkkunumaan “x” Ba “y” ra uucGaran TYpnu
Aapakanapaa 6yaran GupXaanap yupaum Mymkus ssan by'y' Gupxan,

Oy cpna bo'oc,’ k=l «xypunmwparn OGupxaanap. Mawrymkn
nmmerpuk kynxaa bx'y' Gupxan 6unan 6up karopaa bx'y* GupxamHu

XaM ¥3 wuura onamm. bx'y* Gupxaaun bx'y' Gupxamzarm “x” pa <y
JAPHUHT YPHHAAPHHH aNMAIITHPHILIAAH XOCHJ KWiWHaau. Bouwkaua
K6 aiftranza cummeTpuk Kynxaara w?\;;h_e,v KYpHHHIIAArH

MKKHXan knpaau. AHHKINK yayH k </ ne6 dapas kuiub 6y kynxamuu
Kyluaaraya E3um MyMKHH.

b(x"y' +x'y!)=baty* (¥ +x*)=boss,,

by wucbotra kypa napaxanu iiurunam S,,, o, Ba o, jnan wbopar
KYnxaja KypuHHILIA TACBMPIAHALM, Y XONAa KapanaéTran MKKH Xa/l o,
na o, nap opkanu uponanananm. Jlemak, xap Gup cUMMeTpHK KyTxan
Xap 6upn o, Ba o, nap opkaimm udonananysun ax*y* kypuummgars
Onpxan sa b(x'y'+x'y") «ypunmmparn ukkuxamnap finrunancy
cnarnna  rtaceupnanaan. ByHpan kenn®  uMkagMkM:  uctanram
Oupxaann o, Ba o, napaan ubopar Kynxaa kypuunuia udonananap
KA,

Hemak, Teopema TYIMKANrHYa HCOOT KMIMHIM.
Macanan.

f(xy)=x"-3xy" = &y +2xy"' -7y +y* +
B2y =507 -5y +2x'y.

Xocun 6ynran 6y wudogann mucboraa kypcarmnrangex Gupxan sa
Kynxauiaphn axparuo,

f(x,y)==x"y' -7x*y? +ﬁka + wuv +uA Xy + 2y')+
+~A xy'+ x'y) lmﬁhu.ekv@.wv.
i ara 6¥namus éku Gomkaua Knnubd
f(xy) HITQ% -7 A\.Quu +Tu + .<J+u H.G.VNAH+ y) +
+NGA X' +.<JIM.QAMM +.<Ju
=—0’,-70,+ 8, +30%,0, + 20,S, - 50,8,
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Jlapaxkanu iiurunan S, S,6a S; napuu o, Ba o, nap opkanm ndojanad
HaTHXaja Kyiinaarura sra 6ynamus.
f(x,y)=—0}~T0} +5(0} —5070, + 50,03 ) +

+20, (07 —30,0,) - 50, (07 -20,)=
=-0, 70 +0; —50,0, +50,0; +30,0, +
+20,0, —60,0; —50,0, +100; =
=0, —30,0, 50,0, + 20,0, -0, +30,
(kuiimMaTnap skajaBajiu/iaH OJNHA/IN)

DHM TEOPEMAHNHT AKHHINTHHH Kapab YuKaMus.
Bus kypaukky arap “x” Ba “y” napia# Ty3uiraH CHMMETPHK KYnXa
Gepuaran 6yica, yan o, Ba o, nap opkanu uoaanaimn KHiHH IMac.
HOkopHaa KenTHpHATaH acocHii TeopeMaHHuHr ucbort, MXTHEPHIi
f(x,y) cumMerpuk Kynxaaum oy Ba O, OJEMEHTAp CHMMETPHK
Kynxawiap opkann udojanaml MyMKHHIMIHHE §3 HYMra onaam.
f(x,y) xyuxaaum o, Ba o, nap OpKkaiM MQOAACHHH TONHIIHWHI
Gomkaya iy fiykMukan aeran cason tyrunaau. lOkopuaarunapian
KYpunaauKH, 6y MyMKuH aMac okad. f(x,y) CHMMETPHK KynXaluu o,
Ba o, sap opkanu udopanamn yuys Kawuaii iyn ronmaiiimk, 6us xap
JIOUM GUp XHIJI HATHIKAra SpHILIaMHK3.

Ouau 6M3 Kyiinaa HKKH Y3rapyBYMIH CHMMETPHK KYTXaJlapHHHT
snemenTap anrebpa macananapura Tai0UKHHN KapaiiMu3s.

TenraaManap cCHCTEMACHHH €4HIIL.

Yan KHCMH HOMabiyM X,y ra CHMMeTpHk Oorauk Oyirad
TeHrjamanap Te3- Te3 yupab Typaau. byHjaail Xoiiapia HOMabiym
o,=x+yBac,=xy rayrum 6u3 yayn Kyaaiiaup. by reopemaiap X
BA Yy JaH  Ty3wiraH  HXTHEPMH  CHMMETpMK  KynXaauu
o, =Xx+y, 0,=Xxy JNaplaH TY3WIraH Kynxaj KypHHHlL/a TacBUpiaLl
mymkii. Bynzail HOMabayMmuapHu anMaliTHpuulian makcau, Oywuaii
AIMalUTHPHIL HATHIKACHAA TEHIJIaMalapHHHI JlapaxanapH rnacasiu.
bomikaua kuaub aiitrania, siHr¥ HOMabiymsiap o, Ba o, ra DOFIHK
OGVaran cHCTEMaHHHI eYHIHUIM AacTNabKH CHCTEMaHHHT eYHIHIINIaH
OCOH. ©; Ba G, KATTAJIMKIAPHUHT KMiiMaTIapH TONMWJraHjiaH Keiiun
AacTinabku HOMALIYM X,y JIAPHUHT KUITMATAAPHHH TOMHLI KePakK.
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Byun 6u3 maktab anrebpa xypcuaan mawvaym O6yaran Kyiiugarn
teopema Epaamu Ounad amanra OWHMPHIIEMH3 MYMKHH. bBus yhu
wKpok dopmana acnab yramus.

3.4-Teopema. Arap o, Ba o, nap ukkuta uxTuépuii connap 6yca,
¥ X0Jyla KBaJpar TeHriama

2 —0o,z+0,=0 (4)
B TeHrIaManap CHCTeMacH
X+y=0,
Xy =0,
nap Gup- Gupura y3apo Kyiimjgarn kypunuwaa 60FIMK: arap z, Ba 2,
nap keaapar tenrnama (1) uuar uaausnapu 6yica, y xomnaa (5) cucrema
WKKHTA e4lMra ara

5

H=5 =2
=2 Y2=%

na Gomika eunmra ara aMac. Teckapucu Xam YpHHITH, SbHU arap x=a,
y = b nap (5) cucremanunr euumu 6yaca, y Xonna a sa b connapu (4)
KBAZPAT TEHrnamanu wiausnapu 6ynca, y xomaa Buer dopmynacura
neocan,

3, +2, =0,

%, =0,
- H=% . X =2

=24

Couwnapn (5) cucreMaHHHr eunmu Xxucobnanamu. (5) cHCTeMaHMHT
Gomka eydMu AYKaMry 63 Xo3up HCOOT KWiaguraH TeopeMaHuHr
oxuprn tacauruaad kenu6 unkamu. [lynnaii kwmb, x=a , y=b
CHCTCMAHMHT e4HMMH BYIICHH, SbHH

a+b=o0,

ab=o,,
Oynja 6us

2’-0,z+0,=2"—(a+b)z+ab=(z—a)(z-b)
rn ora OGynmamus. by oaca (4) ksajapar TEHrJAManuHr HIJH3NApH
Skatsmrund Gunanpaan. Teopema ncboTnanm.
NN MHCOTIAP KENTHPAMUS.
1-Mucoua. Tenriamanap CHCTEMACHHH €HHHT.
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X +y' =35
x+y=5
Eunm: SlHru Homabaymnap KHpuTamMus.
o=Xx+Y, 0,=XYy
Kenrupunran xkajsan épramMuzia Kyiuaarniapin Ty3amus.
X' +y'=0]-30,0,
X+y=0,
Ba SIHFM HOMaBJIymiiap YYyH Kyinjaarn TeHrjamanap CHCTEMacHHH
XOCHJI KHJTAMH3.

o, —30,0,=35
0,=5
By renrnamanap cucremacunu eun6, o, =6 uu Tonu6 onamus. [lyHnaii
KHImb, o, =5, 0, =6, AbHKM OGOWNAHFAY HOMABIYM Xy Jlap yuyH
KyHuaarn TeHrjiaManap CHCTeMacHHH KeJITHpHO YnKapamus.
x+y=35
s
By Tenrnamanap cucremacu Kyjla OCOH eunsnaaM Ba OW3 nactiabkm
CHCTEMaHHHT KyiiH1ary e4uMIapuHe 0JlaMH3,
x,=2 x,=3
Y =3 Y, =2
2-Mucou. Tenrnamanap CHCTEMACHHH €UHHT.
©+y =33
x+y=3
By renrnamanu Xam 1-muconra yxwaw evamus. o, =x+y, g,=XYy

ned  onuHran  xXonjaa  KypeaTwiraH — CHCTEMAacHHM  Kyitmjaarm
KYPHHHILIATH CHCTEMAra KeJTHPAMH3.

o, —50,0,+50,0; =33
o, =3
By epnan o, yuyH KBajpar TeHrJ1aMma XOCH/ KHIAMU3,
1562 — 1350, +210 =0
EKH
o2 90, +14=0
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DY ICHIIaMAlal o, ydyH WKKHTA KHHMaT Tonamus. o, =2 sa o,=17.
AYIUIH Ly HAali HKKMTA TEHrIamManap CHCTEMACHHH XOCHT KHIIaMH3.
x+y=3 x+y=3

xy=2 xy=7

By cucremanapum euran Xonna, nacTnabku cHCTeMaHMHT 4ta eunMHUHK
OnaMH3:

H_HM Hn”—
»=1 Y, =2
hu“W+|/\m-. %HW+I|_1\|M._
2 2 ° 2" 2
) 2 2
E.. T RO S PR 2eQq =

T N W : e [ty merm—y HEncs 1 =
® st !

& 4 L L 4 4

i & b}

./,/,, |
: /,ﬂ,/

Kypcarwnran it¥n Gunau TEHIJIAManap CcHCTEMacHHHW euniia

Kyuunua Besy teopemacuuu HinaTHin ¢oiina Gepaau. besy Teopemacy
Ky hnparusamp.

i
'

f(x)=ax"+ ax"" +..+a,
KuXaauH x=o ra Gynranaa KonamMran KOMWK Wy KYTXamHHHC
N =@ jaru kuiiMatura Tedr, swbun f(@)=aa"+ qa" +..+a,

Loiura redr. besy reopemacu épaamMma Kyiinaarn cHCTEMAaHH eyaMus.
3-Mucoa. Tenrnamanap cucremacuun evunr.
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xX+y' =8
X +yl=4
Evwnm: Xy/UlH OJIHHIH MHCOMIAPAArH/IeK, SHIM HOMATyMapHi
KHpHTaMH3. O, =x+y Ba o0,=xy. lllynna OGusuunr cucremamus
Ky#iHaard KypuHHLIAry cHCTEMara Keajn.
o, -30,0,=8
o; -20,=4
Ukkuuum Tenrnamanan o, W KHIMaTHHH TONraH XoJjJa Ba yHH
GupnHu TeHrnamara KyitnG, 6u3 nomawnym o, ra mucbaran Kyinaaru

TEHIIAMaHH XOCHII KHJTaMH3

IHQW +60,-8=0
2

€KW TeHrnamany -2 connra kynaitupcak, y xonna
o, —120,+16=0
HH XOCHJI KHIaMH3. O, HH KHAMATHHH TONMMII Y4yH 3ca 6u3 3-

Jlapakai  TeHrjaaManapHu  eudil  QOpMyNACHHHM  MILIATHILMMHS
MYMKHH 3. AMMO X03Mpr# Xonar yuyH bBesy Tteopemacunu
KYJUIaHHJMIIH GU3 yuyH ocon Ba Kynaiianp. Ataiiun kypub uukanuran
KyOuk Tenwrnamara o, yuyw OytyH uiimatiap Gepu® umkkaH Xo/a,

(o, uo_w_.wm.ww..:v 6u3 Te3 opasa wydra sra Oynamuzku o, =2

KHIIMAT YHHHT WIJIH3H SKaHIUruHn kypamus. besy teopemacura acocan
TEHTJIAMaHHMHI 4an KHCMH o, =2 ra Oy imHanm, ssbHu

o) ~120, +16/g, -2
o, -20; T._p -20,-8
20, - 120,
-8a, +16
80, +16
0

Besy Teopemacuaa tacauknanranujaex 6YauHUIN Konanukens 6Yaunanm
Ba Ky#fuaarnun
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07 =120, +16 = (0, ~2)(0? +20, -8)
AOCIIT KHILLHK.
Hatikana ky6uk tenrnama mkkura TEHI/IaMara axpanajn: YU3HKIH
@, =2 =0 renrnamara, 6y sca Gusra Wirapuaan Masaym 6yiran o, =2

Wmsunn - Gepann  Ba  sHa  mkkuTa Haau3  Gepanura  keaapar
TCHIIAMAHKHT euuMAapH

1
O +20,-8=0; 0, =—1+3 suu 0, =2 pa 0,=4 0’-20,=4
TeNrIaManan o, yayH Moc Kenamguran KHAMATIapHU Tonamus. o,=0
fkn o, =6. llynpaii kum6 Gounanruy Homawniym x, Yy jlap yuyu
HKKHTA TEHrIaManap CHCTEMACHHH XOCHT KHJIHK.

X+y=2 x+y=—4
€Kkn g
Bynapnn euu6 Gownanruvy CHCTEMaHUHI TYPTTa eYHMHHK KenTupub
"HKapamms,

x =2 ay=y [5=0 [5=2+i2 [x,=-2-i2
.S”O V.NHN .EH!N|~.)\M vf"t.N._.n..e\M
Bl i ro0sn=q S&Q=s

o By "o
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EpaaMun HoMabaymaap KHpHTHIL

Aiipum naiitnapaa wyHpaii  Oynaamkm  cHMMeTpUK  Oynmaran
TEHrJamajapial  TallKHJ  TONraH HKKH  HOMAabJIyMIH  MKKH
TEeHrJaMananap CHCTEMacH, SHIH HOMAbIyMJIApHH KHPHTHIL Ouian
CHMMETPHK TEHIJlaMara mﬂ.:m:.—.:ﬂ::mh:.

X=-y'=5
' =x'y=1

cucremaza Homabiaym “y"  HM  #HIM  HOMawBiymM z=-—y Ounau
anmamTupuica 6us Kyinaaru

X+7 =5

xz’ +x'z=1
yarn KHCMH x ,z ra cumMmeTpuk Oornuk G¥iran cucremara Kelamus,
Alipum maiiTnapaa Oyupail  anMawTupuin  Mypakkab  KYpHHHLIAA

Oynaam.
5-Mmuco.u.

4-Mucou. Arap

3x-2y=5
81x' +16y* =68
Eunm: Cucremana 3x=u, “z7 -=2y=v aIMalWITHPHLL
Gaxcapunransan cyHr, OW3 CHMMMETPHUK TEHIrJamManap CHCTEMacHHH

XOCHJI KHIaMHU3,

u+v=>3
u' +v' =68

Illynnaii knnub, wmyHnaid xomnap Xam O6ynub Typaauku Epaamuu
HOMABJIYMIAPHH KUPHTHIHLIH Ounan GUp HOMabLIYMIH TEHrjaamanas,
MKKM HOMABJIYMJIH CHMMETPHK TEHI/IaManap CHCTEMAacHra KeJuiil
MyMKHH. ByHra MHCON KelTHpaMus.

Hppauuonan TeHrnaManu e4nHr.

Yo7 —x+Yx=5,Yx=y, PT-x=2
J1ed onaiinuk.

Bynsa kypuO uMKMIAAMraH TEHrNaMaMmH3 y+2z=5  KYPHHUILHH
OJIaJIn, YH/IaH TatKapH
y' 4+t =x+(97-x) =97
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itamara sra 6ynamus. Llynaaii kunub, 6u3 Kyitugars TEHraamanap
WETEMACHHHE XOCHIT KHJIAMH3:

y+z=5
Y +2'=97

Y o, =y+z, o,=yz HOMABJIYMIIADHH  KHPHTHIL  Kyiugaru
heremMara onub kenanm:

g, =5,
Aq_ ! —4o]0, +207 =97
1y encremanan sca O, YUYH Kyinjaru, KBajipat TeHrnamMara KeJiaMmms:
o; —500, +264 =0
Qy Kmaapar Tewrnamamu ewram xonaa 0,=6 &u o,=44 ra sra
OYnamus, wynnaii kum6 6y macana ukkura TEHrlaManap CHCTeMacHHH

camnmra onub kenaan;
*w+nuu Ae+~um
Ba

yz=6 z =44
Bupunun cucremanau sca

S (b= 2 Yy= 3

=3 |z,=2
.g:t:n_u_,m ara 6ynamus. y = ,\1 x Oynranm yuys, 6omwnanruy HOMAaBJIy M
" yuyH MKKHTa eunmra sra Oynamuz x, =16 Ba x, =81 . Ukkuuun

“w_on

hcTemMajan aca “y” Ba “z” yuyH eumM XOCHI KHIAMH3. By aca 3
manbaruaa  “x”  yyyH XaM MKKMTA eunM Gepann. (6y eummnap
KOMIVICKC  COHJNIApAMP,  MppauMOHAan TEHrJamajlap yuyH aca
HOMILIYMIAPHUHT XakMKRIT KuiiMaTiapn onusazn).




[ ~3Heo <N

@ Iyl N

]

B oo .w

4.4-§. Kacp — pausoHaJi TEHI/1IaMa Ba TEHICHIIHKIADP CHCTEMACH.
Tenrnama Ba TEHrCH3THKAAP CHCTEMACHHH TYPJIH yey/Liapaa
equm.

Xap kanpaii ukkn yarapysunwin flx,y) Ba g(x,y) dyHkums YHYH
Ty3uiran Kyiuaarn
f(x,y) =g(xy) (1)
KYpuHHIIHIAArH HDOJA UKKU HOMABLAYMAN TEHTTIAMA ASHHIaaH
Arap x=x,,y =y, counap yayn f(x,y) va g(x,y)dyukunsnap
anuKnanran 6yimob, f(x,y)sa g(x,,y,)kuiiMatnap y3apo teur 6¥nca, y

xonna raprubnavran  (xg: yg) KYQUIHK WY mencramanunz evumu
(nnan3u) neb aiiTriaim.

Koopaunaranu (1) TeHrnamMauu KaHOaT/IaHTHpaIuran
KOOpAMHATanap Tekucnauruaard Gapua M(x;y) mykranap tymiamu, iy
TEHIATAMAHHHT epacuzu n1eb aifTHaanM. Macanan,
(x—a)’+ (y—b) = R(R> 0) Tenrnamann KAHOATIAHTHPYBYH Gapua
(Xp3¥,) HyKTanap Tyniamu KOOpJAMHATANIAP TEKHCIMIHAA MapKazi
O(a;b) na 6Ynram R panuycan aiinasamup; ax’ +bx+c = y(a #0)
TeHrnamMann rpaguru aca Gupop napabonanup.

Arap (1) renrnamanunr Xap Gup eunmu Gupop Si(xy) =g(x,y)

HElamManuur xam eunmu  Gynca, Y Xonpa Oy Ttenrnamanunr (1)
Mamucacu neb avananm sa 6yHuaii E3unanu:

F(xy)=g(xy)= fi(x,y)=gx,y).

(2)
_unzh_. (1) Tenrnamanunr rpauru Si(x,y) =g,(x,y) Tenrnama

tparnannar Gup Kicmu 6ynanu (xycycau, yaap YCTMa-ycT TYUIHIIH
NIM MYMKHH). Arap 6y rpaguknap yerma-yer Tyuuca, Oy tenranamanap
Vaapo menz kywnu Aelinnanu Ba Kuckaua Gywnaii é3unajn:

Fxy)=g(x,y) & fi(x,y) =g (x,y)
N

IKyitnaary TEHIIIHKTapH# ucbotnaim
DS(x.y)=g(x,y) < f(x,y)-g(x, y)=0;

D y)=gxy)=a f(x,y)=a ‘8(x,y)a#0,aeR;
Uu -‘-Ah-qﬂv = .NA.H. v& o .\.AH-WV o= %ﬁ‘ﬂ__.v.u .ﬁh.ﬂ-v&.

Plx,y) o(x,y) =0,

flx,y)=0,

8(x,y)=0.

Xycycan, f Ba g (ynkumsnap 6up xun anuknanuw coxacHra sra
iica, Gy Tacauk reckapucura xam YpuHIHAMp.

OCOH:

DS y)gx,y)=0=>

1= mucon. y*-2xy—3x"=0 uunr rpadmrunn wnsmur-.

Ewnm: By renrnamanu FOKOpH/IArK TacAHK/Iapra acocan yHra TeHr
KY'In TenriamManap cictemackra oG Kenamus;

zuluhu.luuuuoﬁﬁhlwvunhhuﬂv y=x=2x = y =3x;
y—x==2x y=-x
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Jlemak, ymby makniars rpakka Terniy 6apua HyKranapHuur
KOOpMHATANAPH TEHITIAMaHHHI eunMu G nanu.

bBup, MKKH HOMabIYMIIH TEHTJaMa CHHIApH 11 Ta HOMabIYMIH (n
> 3) Tenwrnama Xxam, Oyuaan KeiinH Mmucomnapuu kypub yrumm

MYMKHH.
f(x, x, ..x,) =g(x, x,, ...,x,) KYpHHAILZArH n  HOMabIYMIIH

TEHIIAMAHMHT Xap WKKH TOMOHHM (X],x),...,x)) kabu TapTuOranran

coHjlap OupuKkMacuia MasHora sra 6yiuo,
[ X5 20) = 80X 25,2 X)) 4)

Connu TeHrmK Ypunnn 6ynca, (x/,x),...x") wy menznamanun:
evumu JIeHnnaam.

Bynjaii TeHrnamanapHUHT HeKJIM COHAAru TYNIaMu menznamanap
cucmemacu jeiinnanu. Onaraa, cCHCTEeManaru Tenriamanap couu Gunan
OHp xun OYnagu. akc XoNjaa, CHCTeMa anukmac Nednnajn Ba ynap
KYIIMMYa apTiap acocuia e4nsaim.

71 TA HOMaBJIYMIIH M TA TEHIIaManap cucreMacu

(% %5000 %) = 8,(%, %5000 %),
.\-HA-N:\ﬂN....._.HaV i WNA.H_.Huq:J-H: w.

Ja(®s 2,00 x,) = 8, (X, 25,0, X,)
KYpunnimaa 6ynu6, Syuna m = nm < nmom > n xonnap 6yauuin
MyMici. Cucmemanunz evumu neb, yunaru Gapua Tenrnamanapumu
KIHOATIAHTHPYBYH COHJIAPHHHT Taprubnanran OGuprkmacu
(' ), x?) ra aiitunam.

K¥iimmarnaex wakn anMawrrupuinap 6unan (5) renrnamanap
CHCTEMACH Y3Hra TEHr Ky4JIH CHCTeMmara Kysaau: (1) Cucremanarn
ONpop Tenrnama y3ura Teur KY4Id TeHrnamara anmaurrupiuo,
Koarawnapn - yarapumicus  konaupwiica;  (2) f =g Ba @=y
CHCTCMAHMHT  MKKM  TeHrnamacH 6ymub, f = g Tenrnama Gunan
WIMAWTHPUIHG Konrauiapy Y3rapuuicus KoJytupuiica; (3) cucremana
Oupop Tewrnama x, =g (x, x,, .0 X, X, oo x,) waknma 6ynu6,
Konramwnapuaa  x,  ypuura g (x, X, . X, X, x,)  Kyiiu6
Hiikniica; (4) cucremannur GHpop TeHrnamac f-g8 = 0 waknna 6ynca,
(ly cicrema wynaail MKKH cHcTemara aKpanajanKku, ynapHuar Gupuaa
Jg= 0 tenrnama f= 0 Gunan, MKKMHuMCHZA ca g= 0 Ounan
WAIMALITHPIH,

Arap f Ba g nap Gup Xun TYnnaMaa aHMKIAHraH hyHimn
G¥ica, y Xonza Xocun Kuiura Xap OMp cuCTeMaHMHI XaM euuMmu

OYmuwm. By Baktaa Gepunran cucrema XOCH/ KHJIHHIaH cHcTemasnap
Oupnawmacura menz kywiu peG aranany.

Natuwxa. Arap fowy=g Ba v=alaeP) Gepurran (5)
CucTeManunr GUpop MKKM TeHrnamacH Gyica, y xonia foy=g
Ieuramara  foa=g anammHpuiuG, KoJrannapu  ¥3rapuiiucus

KoJutpriica, cHeTema Y3ura TeHr Kywid cueremara Vraau. (by epaa <o

Dot acocuit apudmernk amannapjan oupunn GuaIHpamn).
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Anzebpaux cucmema. Arap (5) cucremazard Tenrnamana xap oup
f, Ba g, dynxkumsnap (u= 1, 2, 3,...,n) xap 6up x, (k= 1, 2, 3,...,n)
yarapysuura Hucbaran kynxan 6ynca, cucrema awzebpaux cucmema
aeb atanaau.
By nyuktaa ¢akar anrebpank TeHrnamanap cucremacu Gepuinb,
KONTaH KYPUHMILIAPH KEHHHTH MYHKTIapra KonaaH.
2- mucost. CHCTEMAHH eUHHT:

X +y' =35,
2 v‘_u A@v
X"+ y =25-2xy.

Eunm: CucreMaHHHr HKKYH TeHrjiaMacura okopuaaru (2), (4) sa

HaTH)Ka TACJMKIApH KyinaHca, Oynnaii Esunanu:

u.T u"uM- 2_ 2 "um.
6 < X +y o | EFE =2y +yT)
(x+y)* =25 (x+y=-5)(x+y+5)=0

X -xy+y' =1,

x+y=5
L=

x+y=-5

(x+y) =7+ 3xy,
x+y=5

1=
(x+y)* ==7+3xy,

xX+y==5

3xy =18,
x+y=5

|2
|y
|

L=

3xy =32,
| (x+y=-5

Oxupru cucremanuur Gupununcuaan (3, 2) sa (2, 3) eudm Tonunam,

MKKHHYHCH 3Ca e4MMra ara smac.
Karob: {(3,2):(2:3}.
3- mucon. Cucremanu evnHr:
X +wuumr?
3
4

x+y=—2xy.
.<u.Q

Eunm: by CUCTEMAHUHI OMpHHYM  TEHrJaMacHHHHI

J(x,¥) =x#0 ne6 ynra GynuG roGopcak, M+Nu% XOCHI
y x

OYnaum. By epnau ~uw kabu Genrunam 6Gunan fra uucbaran ksajapar
1

Tenrnama losara kenu6, 1, = 3Ba t, =3 EpaamMmun MIIH3NAP TOMHIA/IM.

Ilynnaii ka6, f(x, y)#0 waprin Gaxapysun coxaua (7) cucrema

Kylinaarnaex nkkn cucTemara axpaTut evnanu Ba xkapod TOMMIALM:

—=3,

Aw

X+ y 4 x=3y, X =3,
=2y 4y =4y’ =1

(M| 3 o F== = %

...Nﬂw y=3x, v_uﬂw.

x 4x=4x" x, =1.

xry=2

i y u@

XES_. wynnnraek, ¢(x, y) = 0 Gaxapunca, Gepunran cucremaian

= 0,y, = 0 XaM e4HMH IKAHTHIMHA KYPHLI KHITHH IMac.

Kasob: {(0:0),(3:1).(1;3)}.

bassu abytypentnap my cuctemanu kypcatuiran ycynga e4mo,
e?. ‘&uo OGynran XoiHH Hazap/aH 4eraa KoNAMpHO, CHCTEMaHMHT
Oup eynMuin HYKoTHO K¥saunap.
(7) cucremannnr Gupuuun Tenrnamacu P(x, ¥) =Q(x, y) wakniaru
WKKH  KYNXaAHHHT TEHINMAWTHPHIMIIMAAH Ty3uarad OYnub, yuaa
P(Ax,Ay) ubwwﬁu. W.0(Ax,Ay) =A’O(x, y) xocca Gakapuirann

yUyH hl neé onunub, Oy TeHrnamanap wﬁw._yunﬁh._u
y y y
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KypunHmra kentupuinga oiinananwnan Ba r=— e onuHca

X
y
KaBaapat TeHraama xocun 6ynau. YMymas onrauja,
ﬁ? y) =0,
Q(x,y)=0
kabum kypunumaarn anrebpauk cuCTEMaHMHI Kamuaa OGurTacu
P(Ax,Ay) =A"P(x,y) (n> 2) waknna 6¥nca, n- dapaoicaru Gup

(8)

ocunciu anzebpaux menznama nefiunanu. bynnail TeHrnamaHuHr Xap
= X

MKKH TOMOHM X" ra 6ymmb6 robopuica, jouMo ¢ =— ra wucbaran n-
y

hmvamm.::zwzﬁh” ﬁhh._un m_o:ﬂcxon:hmm:g:.mwnw:xg
y
Xammacu 6ynub k ta my, m,, ..., m_ Xakukuii uaausra ora 6ynca, (8)

cucteMa k ta yuby cicremanap Gupnaiimacura Tenr Ky4an 6ynauu:
i*-{. = :h-
O(x, y)= 0;

ﬁ.«» =1,X,
Q(x,y)=0;

ﬁmu:a.

| 1Q(x,y)=0.

Byupaii cucrema Oabzupa (7) cucrema cunrapu (0,0) euumra sra
6y amm mymkun. by aca dakar rekiwupub aHuKanaau.

bavsuoa menznamanap arzeopaux Kywiaw yceyau 6uian 6up dcunciu

Yonza Keamupuiaou.
4- muco.r. Tenrnamann eunnr:

Xaxy-y=21,
y =2xy+15=0.

Ewmmn: Bupunun Tenrnama 5 ra, MKKHH4YMCH 7 ra KynadTupuo,
Oup-OGupura xymcax, 5x* — 19xy+12y* = 0 xocun 6ynaan. Bympaii

4
x = 3y Ba kuwv_ 3KaHH TOIMHINUO,

H”W%. H—.u “u_nw&‘
Yy =2xy+15=0; w_huH/\wu
(10) & <
S5x=4y, Xy, =34,

¥ —2xy+15=0 ¥Yi0 =35.
Kanob: {(4:5),(~4;-5),(33:43),(-3V3;—/3)}.

Cummempux anzebpaux cucmema.

Arap P(x,y) =P(y.x)sa O(x,y) =Q(y.x) Oaxkapunca, (8)

cHcTeMa cummempuk cucmema ne® aranaam, x+y Ba Xy Jiap OHr
codoa  cummempux  wopanap 6ynub, cummerpuk  anreGpauk
cHCTeMalap 9KBHBAJICHT AJIMAITHPHLLIAP HATHXKACHAA Wy COIA
cuMMeTpuK  Hdojanapra KeNTHpWIAJM Ba u=x+v,v=xy kabOu
Oenrunamnap 6unan Kynaii eunnaau. Cucremasa yupaiiauran 6an3u
cuMMeTpuK HdoaanapHu « Ba v opkanu é3ainuk:

x4 yi= - 2y

X'+ y' = - 3uy;

A oyt=wt - Ay + 2

X+ ¥y =u'- Su'v + Sw’,

Ay = W — buty + Y - 20 .

Ywmyman onranaa, ywby dopmyna ypurin (ucbornaur):

? IMV . (k—-3) W (k—4) .
k 1(k-2) 2(k —4) 3(k—6)
Bowkaya kunub afitrana, aHru HoMawiymiap o, Ba o, ra 6oramK

GYran CHCTEMAHHHT EYHAHINK JACTNa0KH CHCTEMAHWHT eYHIIMILIHJAH

173




OCOH. O,Ba O, KATTAIMKIAPHUHT KHAMATIAPH TONMMIraHaaH Keiun
nactnabkn HOMABJIYM X,y JIAPHHHT KHHMaTIapHH# TOMHLI Kepak.
Byuu 6Gu3 makrab anreGpa kypcuaan mawviaym Oynran Kyiiuaars
Teopema €paamu OniaH amanra OUIMPHIIMMH3 MYMKHH. bus yHu
aHnKpoK (opmana scnab yramus.
Teopema 4.3 Arap o, Ba o, Jlap HKKHTA UXTHEPHIi coHnap Gyica,
y X0J1/1a KBajIpar TeHrjiama
2 -0,2+0,=0 (12)
Ba TEHIJIaManap CHCTEMAacH
b y= 0.,
Xy =0,
nap 6Gup- Gupura y3apo Kyiinaaru kypuHuiia OOFnMK: arap z; Ba z,
nap ksaapar teHrnama (12) muur wiausnapun 6ynca, y Xonaa (13)
cHCTeMA HKKHTA e4uMra ara
5N=4 n=4
N=24 Y=g
Ba Ooluka eunmra ara amMac. TeckapucH Xam YpHHIIH, S’bHH arap x =a,
y=b nap (13) cucremanuur euumu 6ysca, y xonia a Ba b counapu
(12) «sagparT Teurnamanum wagMsnapu Gynca, y Xompa Buer
(hopmynacura acocas,

(13)

3 +z,=0,

3%, =0,
X =& X =3
STHHH L =ae
HL=4 5 =g

Counapu (13) cucremanuur euumu xucobnanamu. (13) cHcTeMaHuHr
Oomka euyuMH HYKIMrH OM3 Xo3up HCOOT KHIAAMraH TEOpeMaHWHT
oxupru tacaurujaad kenud uukaaw. llywpain kb, x=a , y=b
CHCTEMaHHHT eUUMH OYIICHH, SAbHH

a+b=o0,

L]

ab =0,
OyHna 6u3
’—0z+0,= z lﬁn +3~ +ab HANIavAnlvw
ra sra Oynamn3. By aca (12) kBagpatT TeHrIAMaHHHT HIUIM3IApH
skauauruim Gunanpaan. Teopema ncbornanam.
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5- muco. CHCTEMaHH eYHHT:
2 +y =35,
x+y=5.

Eunm: x° +y’ = (x+y)’ — 3xy(x+y) 2KaHuaaH

W -3uv=35 [v=6__[xy=6, yi=3
- = L=

u=>35 u=>35 x+y=35 %=3

y,=2.

Kasob: {(2:3),(3;2)}.

6- mucor. CUCcTEeMaHu evnnr:

Eunu: X +y = ?Tféu — 2xy GYynraHu yuyH:

W-duy=8, |ves@i-4), _ [v=u’-4,
5 = 2 = 20 810 =1
B v=4. | jounie=0 Us—D +28=5)=
v=u’-4. u=2 _ [u=4,
= = éxu
-2 wu+4=0 v, =0 v, =6.
By cuctemanapuuur dakat GHPUHUYHCH EYHMIa raiup: (2:0) Ba
(0:2).
Kasob. {(2:0),(0:2)}.

Cucmemanu EpOamMuu HOMabAYM KUPUMUUL yCyau buaan equ.

ban3una TeHrJlaManap CHCTEMAacH AKBHBAJICHT aJaMaluTHpHLIL
HATHIKACH/IA CHMMETPHK anrebpank CHCTeMa KeNTHPHIAJIA. Macanau,
KYiuaarn  cucrema z=-—y ae6 EpaamMuH  HOMaBIYM KUpUTHO
CHMMETPHK cHeTeMara KenTHpuiub eunnazgn: (u = x+z,v= xz).

7- mucon. CHCTEMaHH CYHHT:
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X —-y=5,
I xy’ -x*y=1.

(15)

s (5.}

t Evunm: 8- MHCOJ: TEHTIaMallap CHCTEMACHHH SYHHT.
3_
_ X +7' =5, (x+2)(x* —xz+2*) =5, Riry =35
| (15 = 2, 2 _.ﬂv fersE (= x+y=5
X" +x‘z= xz(x+2)=
) SlHrn HoMabayMiap KHpUTaAMH3.
ﬂv*ﬁ: Iucunm_ﬁﬁznw. . h+nuu.ﬂv o=x+y;0,=Xy
uv =1 v=0,5 xz=0,5 Kenrupunran sxaasan épaaMuia Ky itMiarniapHu Ty3aMus.
- . [
|_H.,\M J. 2 X' +y'=0; -30,0,
X2 = El o ¥ Hq. X+y=0;
d 2 = NE) B AHIH HOMabIyMmzlap y4yH KyHWJArd TeHrjiamanap CHCTEMAacHHH
_ Z, uﬂ.l Yia ul_wq. XOCHJI KHIIAMH3,
| k]
o, —30,0, =35
Kapoo: Iﬁ =14+ —= 2 i K.. L-h 0, =3
2 by renrnamanap cucremacunn eund, 6,=6 Hn Tonud onamus. lllyunaii

Kb o, =5, 0, =6, aLnd GomutaHrMY HOMABLIYM Xy Jiap y4yH
KyiHI1ary TeHriaManap CHCTeMacHHH KenTupib unkapamus.

x+y=35

%a. =6

- X y ;
K¥iinparn cucremaga —= N_M =1 ¢&paaM4H HOMabJymiap
a
KHPHUTHIICA, CHMMETPHK anrebpank cucrema xocus 6ynauu:

7- mucos. CHCTEMaHH CUHHT:

Xy By TeHrnamanap cucTeMacH Jkylda OCOH edWinaaM Ba Ou3
5= 5 e L AAcTNabKH CHCTEMaHUHT KyiTHIArd eMHMIIAPHHE OTAMH3.

ae (16) Tuu ﬁmuu

—+—=4.

X V~ # V._ == u %_m = N

9-muco. .H;n_.:..._._mz_m._._mﬁ CHCTEMACHHH CYHHI.

5 5 _
7__ z+1=1, Imas | Ah +y =33
- . : — 3 Z =
o A o= ﬁ o x+y=3
=4 z+t=4z u=4y by Tenrnamanu Xam l-mHcoira yXwam e4amus. o, =x+y,

0, =xy ned onMHraH Xonjaa KypcaTwiraH CHCTEMacHHHM Kyiiuaaru
KYpHHHLIIArE CHCTEMara KeJITHpaMu3.
o, 50,0, +50,0; =33
o,=3
by epaan 6, yuyH KBajpat TeHrJamMa XOCHII KHIaMu3.
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150; —1350, +210=0
o; -90, +14=0
By Tenrnamanan o, yuyH MKKHTa KuiiMaT TOnamms. o,=2 Ba
o, =7 Xyuu wmyHaaii MKKHTA TEHIJIaManap CHCTEMACHHM XOCHJI
KHJITAMH3.
x+y=3 x+y=3
xy=2 xy=17

By cucremanapuu euran xonaa, gactnabki cHcTeMaHuHr 4Ta
€YHMHHH TOMAMM3:

YMIHK/IH TEHIIAMAJIAp CHCTEMACH.
Yuby

ax+by=c,

(17)
a,x+by=c,
CHCTEMA HKKH HOMAbJIyM WKKH YH3HKIH TEHIJlAMANap CHCTEMACHnp.
YHUHT Xap OMp TeHrIamMac eYMMIapH KOOPAMHATANAD TeKHCIMrHAa
Oupop TYrpyu un3kK rpaduruHM anuknaiau. Ynap ¥3apo 6up Hykraza
KECHILIMIL, YCTMA-YCT TYLWIHI EKH KECHIIMACITHIY MyMKHH. Arap TVrpn
Yu3nKiap OMp HyKTana KkecHuiM, Oy KeCHWMII HYKTACHHHHT
koopAnHaranapu (17) cucremanuur edumu Xucobnauub, y Oyuuaii
TOMUAAIH:

oh—ch,  ca-ca,
a,b, —a,b %8

X0 = (18)

“ab, —ab,
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Cuerema srosa eunumra sra 0yica, y anux cucmema, HeKCH3 Kyn euumra
ara OVica, woanux cucmema peimnaau. by uxkuHun xonpa, (17)
CHCTEMAHHHT OMp TeHrnaMacH HMKKHHYHCHHHHI HaTvkacH OYino,
HeKCH3 eunmMuuHT Xap Gupu (macana, b, #06ynranaa)
x=c¢,cER,
ye-Bcsl
b, b,
kabn wudomanannd Tonunaam. YMymaH, eudMMra ara  HHIHKIH
TeHrjlamManap CHMCTeMacH Oupzanukdazu  cucmema, AaKC  Xouja
Oupeanuxoa oyamazan cucmema aed aiithnaan. Cucrema srona equmra
ora Oynraufga ab, # a,b, OYMMIIMHMHT, YEKCH3 Kyn eyumra ora

b,
Gynrannaa 424 OynumMHuHr, Onpranukga  OYnamaranga
_nnvunu

(19)

a b ¢
L=z 6ymmunuar ucborH Tanabara mawk cudaruaa KoJsam.

a, b, ¢
(By waptnap xam 3apyp, Xam eTapiauanp.)

10- muco. a Ba b HMHI KaHaail KuiMaTHaa yby cHcTemara sroHa
(ueKkcus) euuMmra sra:

x+ay=>b, 20)

ax+y=2a
Eumm: (18) ra kypa | — @® # 021e6, 6y cucTeMaHUHT ArOHA eMHMH
2a —ab

T A
kabu anuknavaan, a==x1 OVnraspa (20) cucrema kViiuaarn
kypHuuaa 6y nap sam:
x+y=b, x—y=b,
éKu
x+y=2 —-x+y=-2.

Xo

by cucmemanap b = 2 6yneanoa (19) 2a acocan, moc pasuwoa (
¢; 2 —c)émn (c;c— 2),c € R xabu Hekcus Kyn eunumra ra.
Kasob: 1)|a| # 1 = cucrema srona eunmra ora; 2)|a| =1, b=2 na

CHCTEMA YEKCH3 KV eqnmra ara.
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bab3u anrebpanx TECHIIAMAJADHH EPAAMYH HOMABIYM KHPHTHIN
Onian cucTemara KeATHPHG eunur.
11- mucon. Tenrnamanu evnnr:

| 6 6

| x+a xX—a p
1 — | +| — | =4".
| ﬁ 2 v ﬁ 2 u

| Eunm: y= WC: a),z= lwﬁhinvhnm_ Oy Tenrnamanuur ymoy

..%...TN"Q‘

v‘a + No o ae
[ CHMMETPHK CHCTEMAcH XOCHI KHIMHAAW. Byuna y+ z=u, yz=v
| Genrunaw KupuTcak:

¥+ 2=~ 6u'v+ v~ 2v' okamuaan v ra mucGaran ywby Tenrnama
Xocun 6ynamu:

| o

a’ =a® —6a'v-9a*v* =21 = v =0,v,, =a’(2,25+/2,0625).
ay, =0=yz=0=>1x"-a’ =0 x,, = +a;

7 O,y =yz yuyn yuby

y+z=a,

9++/33 6a

4 F=a

y+z=a,
+9—33
4

yz=a’

CHCTEMasap e4MMra 5ra SMacHrHHHA TEKLINPUIL YKYBYHIa KONAIH,
Kasob: {+a}.

4.5-§. KypcaTkuuin Ba JorapudMiK Tenraama sa TCHICH3JIHKJIAp
CHCTeMACH.

Tenrnamanap cucremacu: a) ypuura Kyt ycynu; 6) anreGpauk
cHcTeMara KenTHpu6 ewwin ycynm; B) Gesrusan YCynH Xamua; r)
ChcTeMala katHawimadrran  Qynkuns xoccanapura Gumoan Gupop
CyHBMIl  ycyn Tamnaw  Gumad  eunnamm. Eumiuna

7 TEHTJIAMANIAPHUHT AHUKJIAHWLI COXACHTa YBbTHOOP GepHill T03uM.
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12- mucon. Cucremanu eumnr:

log, (x—2)-log, 4y" =1, an
log,(x—2)—log, 2y =1.
x—2
Eamm: CucreManuur WkkuHYH TeHrnamacuuan log, 3 =1
y

Byunan

6Y1n6, YH/IaH x — 2=8y kennb YHKaJH.

X=2>0,y >0 6a 2y+#I| sxauuun Ha3ap/a TyTcak.
log,,8y—log, 4y’ =1 1+log, 4-2log,2y =0«

=]
log,2y=1, [H=h
Slogi2y=1l< i = |
log,2y=-1 ’
4
by eppa x -2=8y, =x =10,x,-2=8y, = x, =4. Auuknanran
IUIH3J1ap CHCTEMACH KAQHOAT/IAH THPHILHHH TEKIMPUIL OCOH.

AKapoh: BHSHTNWV ;

13- mucon. Cucremanu evunr:
o v_ui._ ANMV |
JYxy=1.
Ewnm: Hxknnan renrnamanan y = x* (x> 0) nn xam k¥iicak.
(22) = h.l..ﬂ — ....A..?.Pr..___
OYnaau. YHuHr HKKH TOMOHMHHM YHI TOMOHMAArH ndonara 6yncak,

0.3 A= —
XS0 e 4 =N

1,5x-0,5x =0
by epaan y, =1, y, =3 xam anuknanamm.

|
M\M“/\W .

14- mucon. Cucremann equnr:

x, =1,

-1.3
X =97

Kapob: ¢ (1;1);
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log,2x—log,(4—2x) =log, y,

log,2x—log,(2x+ y) =log, y.

(23)

Eunm: By cucrema x> 0,y > 004 — 2x> 0;2x +y > 0

maptnapia aHuknanran 6ynub, cucremanuwnr Gapua wagMsnapu iy
TEHICH3JIMKIAPHH KaHOAT/IAHTPHPULIN Kepak. Yindy

4x* = y(4-2x),
2x+y)y=2x

(24)

Cucrema (24) HM norteHumonnam OHAaH XOCHI KHJIHHIAH. by
CHCTEMaHHHT ¥3W IOKOpHIAArd waprnap OunaH cquiMaca, yHaa 4er
Hiu3nap naiao OYnuiM MYyMKHH, YyHKH MOTEHCHpiaraHja aouma
CHCTEMAHMHI (TEHrJIaMaHHKHTa YX11ah) aHUKJIaHULIL COXACH KEeHTas/IH.

Macanan, (0; 0) (4)eunmn, nexus ynaa Gepuwiran (24) cucrema

anuknaumarau. lapr 6yitnua x> 0, y > 0 6yarann yuyn

(24) & mhﬁua._'uouaw.ﬂv ¥ =y, e
y2x+y)=2x y(2x+y)=2x 3y* =2y

15- mucoa. CHcremManmu evyunr:

log,(x*y) =6log, xlog, y.

§ (25)
M_omuhu_om_,.«.
y ]

Eanm: Cucremanu x> 0, y > 0, y#1 wapraap acocuza

2log, x +log, y =6log, xlog, y,

2
(25) = 32lok, x—168; 5) = log, x (26)
log, y
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KYpunHAa €31 Mymknn. Bynia z=log,x, m =log, ykabu
Genrunaw kupurcak.

2z+t=6u, (2472 -1*)=67%, [=p,
(26) & =S =
Nﬁmlcnﬂ NQNl:uw 22z-n==%
1
[z2=1,
4 N”ﬁ.
4z-2u== ﬁ
i e 2=
=1 o
==, ﬁmnla.
.ANtEum 2t=-].
¢ t
Xocun 6ynanmn. Jlemax, log, x, =1, log, E_NWEE x, =3, w_u,.\m
| | |
i lo ==, lo = = ——
g3 %, 2 g1 Y, N.EE X, a\ul. b a\m nap

AHHKIanaH.
Kagob: ﬁu,\wwﬁ,\ww#
16- mucon. Cucremanu eqnnr:
g+ y)? =1,

1g2d=4.
X

(27)

Eamm: By cucrema x+y=#0, 250 waptaa  Kyiiuaarura
X

OKBHBAJICHT. YHH 83aMu3:
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=
=
-
N
Il
&

2N <

101]x| =10,
y=100x
1,01]x =10,

.

| (4) cHcTeMaHUHr e4UMJIapH ﬁwlsoouh 10 1000
PR o1 101 LU 1010 101
ﬁ_ooo _Jh 1000 _J
38 | ——i— |;| =3~ | Aup.
_ 101 101 101~ 101
Kapob:

ﬁb.:so: 10 _Sﬁh soofw:_ooo.ww
101" 101 J°U 101 101 J'C 101" 101)° 101 101 )]

w. (B) Hukn

MYCTAKHJI EYUII YYYH MACAJIAJIAP

IV-50B KVIIXA/UIAP, TEHT'JIAMA BA TEHI'CHU3JIUKJIAP
CHCTEMACHHUHI EYUMJIAPH. KEJITUPHJIAJTUTAH

KVIIXAJUIAP BA VJIAP YCTHIA AMAJLIIAP.

4-§.
1.  Cuncremanu eqnnr:
H+V"M. 2=,
an 8 6)yx y 25
xX=xy+y =T7; ==
y x 12
x+y=2, x+y=S5,
Qv* 1 1 NV 3 3
X +y =2 x +y =65
3*&+w+hu+wuuwu. 0 X+y'=32-x-y,
4 x+ y)=3xy; 12x+12y = Txy;
xy=135, x+y+axy=7,
.gw 2 2 .wv 2 d nkug
X+y+x +y X +y +xy=13;
2 2
= -, 2y
y x —+—=18,
0] t 1 Ky «x
S — =13, x+y=12;
Xy
HUAT u".ﬂ- .Hwn_- u”.ﬂ u+ 2 = I
P y 3 ' ) (x" + y“)xy =78, _

M)
Cy+yix=-2; Xy =-8; x4yt =97, _

i;@.&?+3u|_§. V mifén:. 7
n
S(x+ y)+2xy=-19; h+wl,\h.<uu.




2. CHCTeMAHH eYHHI:

2y +y'x=30,
P Xy+yx
i B P=b(x’ +y?); i L e
; x'—xy 4+ y* =1153, v 7 +y°)=31(x* + y*),
-] c
X —xy+y' =33 2+xy+yt=3;
| 2 xy(x+y) =30, ) (= +y' )2 +y)=2p",
e
x'+y =35 x+y=b;
x+y=a, X+y =(x+y)’ x+y=4,
.u__hv 4 4 2.2 mv 2 2 u) 4 4 _
x +y =14x"y"; X +y =x+y+a;, |x +y =82.

3. Cucremanu épramuia y3rapysus kupuTub émur:

x=y=2, 6) H~+V.Hm‘
...ﬂu|‘<uﬂmﬂ ha+.<u.h@m“
_3 M+/\an+_.
o 52
H+.€H—u“ a\.ﬂuv_.f»‘.nku Hﬂw“
_ x+y=20; 2+ 2xyxy + y' =a’;

sty-fm=1 [r+y=72,
X4y 4+ xy =133 Yx+fy =6
X+xy+y=12, x—-y=1,

% Vx+3fxy +3fy =0; = ¥-y =1,

X’ —y* =3093, Yy —1+Jx =3,
82

a)

anc)

a M)
) x—y=3% 2 2

A, a nunr Kangaii KHHMATAAPHAA CHCTEMA YeKeH3 KyI eqnmra ora:
2

2'e){
2x+(a+y=-1 (F¥+ay=2.

U ”U. |N N =
a) X+ ay 6) (a=2)x+27y
ax+3y=3;

ax+a'y=2,

5. a wunr Kaunaii KuiiMaTIApHIa cHCTEMa evHMIa ra:

(@a+Dx-y=a+l, ax+y=a, X+ay=1,
) 0) . 6) 2
X+(a-Dy=2; x+ay=a’; " |ax+y=a’.
5.§.

L Cucremanapun eunnr:

16™ = _NW. N.n(nmL =1 3-4*4+2.97 = N.ﬂm.

a) 0) )
SR a1 U |3w=27. T|4r-9'=—0,75.
w —O@tﬁﬁwkl N..tv = N. nwv Huuu — NO. w L._.vmu:l—.v_v = —-
R i o
9'-4" =972, X =2 |4 _7.2v_g

- leyx+y)? =1, G BT AT =T, [3ea = g,
N 6
lgy—lgld=1g2. " |x* =625 2%y’ =y
ks 10log, 3x = log, y° - log ; 4: 218 +y)-1=1g13,
3log, y= 24-log 5 X' —log 27.  [lg(x+y)—lg(x—y)=3Ig2.

log,(x—y)=5-log,(x+y), log, x +log, y =-2log, 4,
3

) _wat_mAll_ anc)
_mul_mul ) log, x+log, y =51g10.
log, (xy)=log, x*,

Bw g, v
y ' =4y+3.




3.5 _omwh+_omnwuu.m,9 4 =27+9, __.x.n +a+ _u% =x*+a+ b o'+ (1 - xY)=1;
xy=21. 87 ~21.2" =27 +7.3¥, A(x +3)'+ (x + 5)' =4
g’ x=1g’y+1g’xy, [x*'=y", 3.x1 =4,
2 0 S 3 3,
QV _WNAM._-V.VH—W.R_W%. v Xt = uw. u Hu:._ =6. QVAN.H =at _uv = AN + Qv + A.ﬂ + muv ’
4 - -
| lgxlg(x+y)=lg ylg(x - y), xmy =27y, [5r =3 w)x' + (x - 1) = 97;
i e) o) e 3) % x
| Ig ylg(x + y) =lg xlg(x—y). y o =81x. Bx)'® = (5y)'%. D(x-45) + (x - 55" =9

iga _ Ieb — - w) e Ivmu_u.ﬂl m
4 o] @ =®Y) gy @t =m X =y, (x —a) - (x - b) a

6)
_v_n.n “ﬁuuuu.. hn—n.%.":-avovvvou Ha_ ____. 'V ﬁ“+aw‘¥hilﬂk it H\w.w"-ma.

a* =b",a>0,b>0,azb,azlb=#1.

guu + @u.—, =2, —N- Auﬂ—-ﬂv-n! = Aﬁ%g.ﬁﬂ«
e) _
64" =42, n* =m%,

log, x+log, y+log,z=2,
_ ac)qlog, y+logyz +log, x =2, 3)
log, z+log,, x+log,, y =2.

327 =77,

“y s« 2
3222 =17,

)3
) Q«mvu u g
K
Ammmmurvr_ Vau;_.ulmo — _

6. Cucremara KeJITHpHO e4HHr:

a)(ax’ + bx +c¢)’ - AB.:. bx + &uuﬁ
6) (¥ + 1) = (¥ - 1)=27;
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V- BOB. TPH'OHOMETPHK TEHTJIAMAJIAP BA
TEHI'CH3JIUKJIAP

5.1-§. Conuin aprymMeHTHHHI CHHYCH, KOCHHYCH, TAHT€HCH Ba
KOTAHTeHCH

Teknennkaa XOY JlekapT koopamHaTanap cHCTEMAacH KHPHTHIITaH
Ba I XakHKui con Gepuiran OYICHH. I XaKMKHil COHra KOOpAMHATAIH
ailJIAHAHMHT KOOpAMHATacH f ra TeHr Oynran B(f) HyKTacHHHM Moc
Kysmus(l-pacm). B(t) nykranuur abumccacum  cownunz KOCUHYCU,
OpAHHATACH 3CA [ COHHUMZ Ccunycu JIeliMNaju Ba MOC paBMIia
cos t, sint opkann Oenrmnanamd. B(r) mykra OpAMHATaCHHMHT 11y
HyKra abuuccacura nucGaru (arap Gy uucGat maskyn 6Gynca)
COHHUNZ maneencu efinnain Ba rg + opkanu Genrunanamu. B(t) nykra
abLUMCCaCHHMHT 11y HYKTa OpJAMHAaTacHra HucGaTH (arap Oy wuucbar
MaBKya Oyaca) t comnune mancencu neitwnagnm pa 1g 1 opkaiu
Oenrunanajin,
B(1) nykra abumccacHHHHI 11y HYKTa OpJMHaTacHra HHCGaTH (arap by

¥ HucOaT mMaBxkya Oyica) 1 connunz komanzencu
ﬁE Aeidnnaam Ba ctg r opkanu Genrunanau.
i B COHHHHTI CHHYCH, KOCHHYCH, TaHTeHCH Ba
pial-1 < ) KOTAHI€HCH TYWYHYANapHHUHT aHHKJIAHHLLIHIaH
[7] A0y X KYpHHAAMKH,
sint
-1 gr= (cost+ 0), (1
F .& cost
cost .
I-pacm. clgt=——(sint# 0), (2)
sint

MyHocabaTiiap YpHHAM Ba KOOpAMHATANM aiinanammnr B(r) HYKTacH
XOY koopaunaranap cuctemacunaru B(cost; sin t) Hykra Owunau
yerma-ycr Ttywanu. B(cost; sint) Hykrta Oupnuk aiinanapa érranm
cababnu, yHMHT KoOpaMHaTanapu ury GMpIMK aiinana TeHriamacH
x* + y* = | un KaHoaTnanTHpaIK:
cos’ t+ sin*t=1. (3)
COHHHHT  CHHYCH BAa  KOCHHYCH TYLYHYANAPUHUHT
AHHKIAHWWNAAH KYPHHAAMKH, WXTHEPHIT ¢  Xakukuii com yuym
B(cost; sint) wykra Oupnuk aiinanana éranm. Illy cababnu, (3)
TEHIIMK 1 MMHT  Xap KauJail Xakukuil  kuiimatmaa  Ypuuiu.
190

r  3r
1-mucon. 0,—,7,— COHJIADHHHHT CHHYCH, KOCHHYCH, TAHT€HCH

2 2
B KOTAHT€HCHHH TOIMHT,
T 3m
Eunmn: o.m.a.q COHJIapura  KOOpAWHATalH  aiiaHaHKUHT
T r
kﬁov.ﬁﬁmyb?v_hﬁﬂw HyKTanapu Moc kenaan  (19-pacwm).
by mykranap XOY KoOpAHHaTanap CHCTeMacHaa Moc paBMINfa
Kyitnaaru KOOp/IHHaTanapra ara:

A(L; 0),C(0; 1),D (=1 0),F (0; —1).
COHHMHT  CHHYCH, KOCHHYCH, TaHMGHCH Ba  KOTAHI'EHCH

TYIyHYANAPHHUHT aHHKNAHWIWINUTa KYpa, Kyiiuaard TeHrnuknapra sra
GYnamu3:

cas D =1 nammu 0, cosm= -l; n.a.4WH E
2 2
sin0 = 1; .=.=Mu I; sinz = () .:.awmu -1;
2 2
g0 =0, tg tg 0 = 0; NNMJ‘:%EQ& amac;
3z
tgr= 0 ﬁmﬂ — Mascyo amac; ctg 0 — masxcyo smac,
w 37
Q.wm =k clgm — maedncyd amac QNIMJH 0.
2-mucon a_.am ne....M 1gZ ct 2 napHd  xucobnaHr
’ TR L e 4 .
Eunm: Koopaunaranu aiinanaga B ﬁmq YKTann scaiimu3

(2-pacm) Ba Oy Hykrauuar XOY KOOp/IHHATANAp TEKHCIIHIHIAIH
KOOpAnHATaNapuHK aruKnaimMus.  OBC menz éunn 1yrpu 6ypuakim
yubypuakia OB® =OC” + BC* = 2BC*6ynranu yuyn 2BC? = | &xku

2 z

aﬁnq _,muﬂmmwﬁmz:u. mhm.w zwzq,m:::ﬂmm::namozxmx.

T
ovhz__mqmn__xmz.ogzzm._,mo:xmzzwommg:n.bnzmx.m. ﬁlw _G:Qm

4
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V2 V2

B| —;—— | Hykra OmjaH ycTMa-ycT TYWANH. sina, cosd, 1ga, clga

JNIAPHUHT aHHKJIAHUIIUTa KYpa,

,\M T 2

.a.aa|| COS— = — hm
4 2 Py 3 %y

TEHrIMKIapra ara 0ynamus,

=
2-pacm

T T
3-Muco.. Nmn =% HHUHI CHHYCH, KOCHMHYCH, TaHI'€HCH Ba

KOTAHI€HCHHH TOIHHT .

Eumnu: mﬁmu HyKTanu  scaitmuz  (3-pacm) Ba Oy

b4
HYKTAHMHI JIeKapT KOOpAWHATANAPHHK Tonamus. B ANV HYKTAHHUHI

JaekapT koopanHatanapuw mycOat counapaup. OBC myspu Oypuakiu

yubypuakpa  BC = Oynrann  yuyn  Iludarop

Teopemacura  kypa

NER!

HyKra B q"m Hykra 6unan ycrma-yer tywmann. Con apryMeHTHHHT

CHHYCH, KOCHHYCH, TAHTE€HCH Ba KOTAHICHCHHHUHT aHHKIanniuura x%ﬁm
192

Oynamun. Jlemak, mﬁm;u

T
UT.NV Ba mamu Hykrasap OX ykka uucbaran cummeTpuk G6yirau

w....\z Elmv zu,_ﬁmb mnlh

D) HykTa 6unan ycrma-yer tymanu. Ly

cababmu,

Yy =sint,y = cost, y=tgteay=cigt

(opmynanap OGunan
anuKnanrad - GynkumaAnap acocun  mpuconomempux  hynkyusiap
Jleiinnanu.

Vanapuuur aiipum acocuii XoccanapuHu KeNTHpamMH3.
1°. vy = sint ¢yuxyus wezapananzan ¢yukyus eéa bapua teR
nap yuyn [sint| <1 mynocaéam ypunnu.

Hcebor. bBupop reR  yuyn sint > 1 6yncun. VY xonja

_mmzu “_ H_mm_.:. > oynranu yuyH
. . 2 . & 2

sin’ t+ cos” t=[sint|" +|cos|" =[sine|" +0=|sine[* > 1, AHLHH

sin’t+cos’t >1 Tenrcunmkka sra Gynamus. By sca (3) ra smmamp.
Jemak, Gapua f € R counap yuyH _mma u_ <1 mynocabar Ypuunu Ba sin t
(pyHKuHs verapananran QyHKUMSAHP.

2° y = cost yukyun wecapananzan ea 6apua t€R nap yuyn
_nowh_ < | mynocabam ypunnu.



Hcbor. VieR na O<sin’t<1 6ynranu yuyn cos’t= 1 —sin’t <I

Oynann. Oxupru Tenrcusnankaan, Ve e R aa _noﬂ_ <1 sKkauu kypHHAIN.
Hemak, cost pynkuns yerapananran dynkuus sa Vr € R na _nomm_ <l

1°, 2°- xoccanappuau, y

sinx Ba y =cosx (yHkumsnapaas xap

OMpHHMHT  KuiiMaTiap coxack —1_” Lzmnzmnm: nbopar akaHIHIH
kenub  umkagu.  TpuroHomeTpHk  yHKUMSIAPHUHT aiipum
Oypuakiiapuary KMiiMaTaapy KaABAIMHH KEITHPAMH3:
T |7 m b g 3r
a 0 - | — — - T — 2n
6 | 4 3 2 2
. 2
s g L o) V3 1 0 1 0
2 2
B,
CcosQa 1 9 | Ty | = 0 -1 0 -1
2 [l2 B
: M M
= ABIKY I aBkyJl
a%ﬁ = J\W ! J\..M IMac 0 amac 0
CIga| Masskyn I_- Maskyn Maskyn
IMac ;\w 1 NE) 0 Imac 0 Imac

5.2-§. Tpuronomerpux GpyHKuHSIAPHANT AaBpPHAIMIH, XOCCAnaApH
Ba rpadura.

Tpuronomerpux pynkunsIapuHUT AaBpHiiIHIH

Tpuronomerpuk  dynkuusnapuunr
TeopeManapHi KeJITHPaMH3,

1 - Teopema. cost ea sin t hynryusnapnunz xap bupu daspuii
ynryus 6a yraprnune acocuii daapu 2m 2a menz.

Hcbor. Hxtuépuii re R con yuyH K@0),L(t+ 27) M — 27)
HyKranap KoopjauHaTanu ainanaga ycrma-yer tywaan. lly caGabnu
yaapHuur Jlekapt koopaunaranapu 6up xun:

x=cost =cos(r—27) = cos(t +27),

JaBpHANMIKN  Xakuaaru

y=sint =sin(r—2x) =sin(1 +27).
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Hemak, 27 couu cost Ba sint ¢yukuusnapuusr xap OHpHHUHT
Oupop naepuamp. 2m comm ynapian xap OupH yuyH acocuii aasp
OYnmmumnnrnan KypcaTamus.

0 < t,< 27 coun cost wunr naepu 1e6  dapas kunaiinnk. Y xonaa,
macanan, =0 na cosO =cos(0 + ) =1, swuu cost,= | 6ymun
Kepak. Koopaumaranm aiinanana aGumccacu | ra Tenr Oynran dakar
Ourra (1; 0) HyKTa MaBKyJ Ba YHra 1= 2rx.keZ COHJIApH MOC KelNajiu,
f; coH sca Oy connap opacuua Masxysn smac. Jlemak, (apazumus
HOTYFPH, KOCHHYC (BYHKUHAHHHT acocwmii NaBpH 21 conuaan wbopar.
llly kabu, macanam, f=— g sif= Aﬂ«iﬂwu

2 2 2
KaHoaTnauTHpamuran Ba 21 jgaH kuuuk Gyaran 1, myc6ar com VK.
Hemax, 1= 27 coun cunyc hyHKuMAHUHT acocHii JIaBpH.

2-Teopema. 1gt daspuii dynxyus éa Yuunz acocutt oaspu n 2a
mene,

Hcbor.

TEHTJIMKHH

Im.&imw K(1),L(t+7),M(1 -7)

HyKTanapuu Kapaiimus. I(t+ ), M(1 -7) HyKTazap aiHu Oup Xxun
Jexapr koopauuaranapura sra, sbHM yiap

yerMma-yct tywanu. Iy uykranapuunr ymymuii C m_
abumccacn x, ymymuii opamnaracm aca y i
O¥ncun (4-pacm), Y Xo0Ji1a, !
1g(t+7)=1g(t—n) 6ynamn. K(1) ea L(t+n) Dy x L_1A0)
HYKTajlap Anamerpai Kapama-Kapiiu HyKranap Lirsa m 7,
Oyarauu yays K(1) wykranunr abumccacu —x M- x _

ra, opamharacm sca -y ra Tenramp. llly %)
cababinn,

6yncun.

- 4-pacm
git+r)=tg(t—nm)= Kuwnﬁr
-X X

Hemax, gt dynkuns paspuii pynkuns Ba r =7z conn YHHHT Gupop
Aaspunup. By con rgt HUHT acocHil 1aBpu FKaHHHK Kypcaramus.

y L n
I cou 1gt wunr acocwii naspu, seHu Gapua 1 # 5 +7k,k € Z counapu

YUy g (t +T) =1gt TeHrnuk Ypuuau Gyncuu. OxHpru Tenrnmx
= Ona xam Oaxapunamu: rg 7= ( Bywpan T =xk, k€ Z SKaHHHH
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kypamus. Llynnaii kuanb, gt uunr acocuii naspu zx,k € Z connapu
opacujar aHr Knauk mycbar con, ssau m connanp. Jlemak, T=r.
3- Teopema. cigt Oaspuii (hyHKyus 6a yHumz acocuit daspu T 2a
menz (Mycrakun ucbotnanr).
Cunyc Ba KOCHHYC PYHKIHAJAPHHHT X0CCAIAPH

Cunyc Ba KocuHyc QYHKUMSIADHHHT  Xoccanapu Ouiad
TAHWIUNILHK JaBOM ITTHPAMH3.

 f
C
R,

(],

-1 (¢} B
| v

_ﬁ.;

6- pacm
1) sint GyHKUHA apryMEHTHUHI (= ak,k € Z KuiiMarjapuaaruia,

T w
cost (GyHKUUA 3ca APTYMEHTHHHT [ = o +7ik,k € Z kniiMaTiapuaaruia

posnra aiinanaan. XakMkataH, KOOpAMHATanM aiinanajga Qakar HKKH
A(0) =A4(1: 0) Ba D(7) = D(-1; 0) HyKraHuHI OpJAMHATACH HOJra
TeHr, kiU y = sint = 0 (4-pacm). By uykranapra 2zx,keZ Ba
x4+ 2ax,keZ connap Tymiamu Moc kenaau. by Hkkana TyruiaMHu
OuTTa T«a_kmﬁ Tynnamra Oupnawtupud &Eamus. Illy kabu
Wunﬁﬁchs Ba

KoopauHatanu  aiinamana  dakat  HKKH ﬁ.hn

Sﬁuﬂaunﬁﬁowlc :w_ﬂmmmn:nnmn::o.:aman:ﬂﬁh-ﬁmnzvu.rm:

x=cost= 0. by Hykranapra M+Naw.mw|+wa»um1~» +)r,keZ

s = T
counap tynnamnapu éku { —+ 1.k € Nf&:nmz Moc;

2
2) cost — xypr GpyHkums, sin — 10K (pyHKUHA. XaKHKaTaH, mA; Ba
B,(—t)uykranap  abumccanap  Ykura  nHucbaTtaH  CHMMETPHK
Koiinawrannuruaad  (5-pacMm)  ynapuumur  abumccanapu  TEHMr,
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opaunaranapy sca ¢akar uuopanapy Ounau dapk kunaau. Jlemak,
nEAI& =cost, apHu cost xydt dyHkuns, u._.il& =—sin(t), AbHA
sin 1 TOK GpyHKuHA;

3) Arap B(t) uykra koopauHaranu aiinama O¥iinab =n kanap
CHIDKHTHIICA, costBa sint  QyHkuuanap ¥3  HiLIOpaiapHHH
yarapTupanu:

cos(t + w) = ~cos t; (1
sin(t + ) = -sint. (2)

Xaknkaran, B(r) Ba mAa + & HyKranap KoopjauHaranap Goiwura
HucOaTaH CHMMETPHK woHnawranauruaan  (5-pacm)  ynapHuHr
KOOp/IHHATANApH KapaMa-Kapiun uinopanu 6ynanu;

4)  A(1; 0),C(0; 1),D (=1; 0),F (0; -1) wuyKkranap KOOpAMHATAIH
aiinananu TYpT yopakka axparaan (6-pacm). Arap A(0) nykra 4 nan C
rava cumkuTHiaca, 4 wuykra abcuccacn | gan 0 rada kamasam,

/g

opaunarack aca 0 jgan 1 rawa ycaau. [lemak, cmamm opanukaa ( I

yopakaa) sin t pynkuus Homanduii Ba 0 nan 1 raua ycaam, cost xam
nomandwuii, nexun 1 nan 0 rava kamasau. Konran yopaknapja xam ury
kabn MabaymoTaapHu TYnnabd, Kyiuaard xaJasaaiHu Ty3aMus3:

b /3 3z | 3=
DyHkuns O<r<— —<t<nm r<t<— | —<t<2zm

2 2 2 2

mycbar, 0 mycOar, 1 mauduit, 0 | mandmii, —1
sint nad 1 raua nan O raua | pad =1 rawa | nan O rava
~ Yeanu Kamasjiu KaMasn yeaau

mycOar, 1 manuit, 0 | mandmit,—1 | mycbar, 0
cost nad 0 raua | nan —1 raua | nax 0 rava nad | raua
Kamasiau Kamasu ycaau Ycaam

Taurenc Ba KoTanrenc QyHKUHAJAPHHAT XOCCANAPH.

1) Tawmeenc ea xomawnzenc oaspuit QYHKYUANAPOUP 6a VIAPHUHZ
acocuti oaspu 1= (2, 3- Teopemanap);

2) gt Ba ctgt — TOK QyHkumsnap. XakukataH, cosa ¥ 0 na
(== D _ d =—tgt ra sint # 0 na Q.mﬁlﬁv = -cigl ra

cos(—t) cosft

ora 6Ynamu3. TaHreHc Ba KOTAHIEHCIAPHUHT J@BPH T ra TEHr Ba ynap
TOK dyHkunsnap 6ynranu yuyH




1g(r—t) = n.w?..ll;v =1g(-1) = —1g1, cglx+ (—1)) = -cigt,
ALHU
ig(m-1) = -1g1, (n
cg(m-1) = <gt. (2)
TEHrMKnap Ypunnu 6ynaau;
3) houm opanukoa gt ynxkyus 0 0an + 2aua ycaou, ctgt sca -

o0 dan 0 2ava kamasou.

T .
XakukaraH, ?MMu Jla sin t Ba cost mycbart, cHHYC YCyBUYH, KOCHHYC
. sin0 0
KaMaloBYH, JIeMak, Igr yCcyBuH, Xycycan, t= 0 ga 1g0= 0 = 1 =0
cos

” m : i

Oynmanm, t Gypuak 2 ra sKHHJAWraLaa sin f Kuiimatn 1 rava ycaam,
sint

cost sca 0 rava kamasam, HaTHKajga

=1gt (yskuus +oo raya
cos/

. cost
ycanM, akcuHYa P cigt dynkuus 0 rava kamasiu.
sin

OnuHran Xyjocanap XamJa TaHreHc Ba KOTAHMEHCHHHI TOK

hynkunsnurunan doiinananub, ﬁlmﬂou OpaMK/a YNapHHUHT MaHduii

IKAHNMIHHH, 181 (QYHKUMAHHHT —o0 fan 0 rava YeHIuMHM Xamaa cigt

HUHr —0 aaH () raya KamaiuKMHY anuKIaiMns, YUuHYH Ba TYPTHHYH
Hopaknapaard XojatTiapiHH aHHKhanya VYIIapHHHT xoccanapu t=m

Aasp Ounan Ttakpopianuwmaan Qoiigananamus. Xycycan, ﬁ.ﬁ.um..u

T b4
OpaJIMKIAry XoJsart ﬁQMw opanukaarura, ﬁmpau OpalHKAars Xojar

a.
ﬁIMHOW ovm.::xbm_.:_.mw.EmE.
4) t nunz 1g t,clg t pynkyusaap anukianzan Kuimamiapuoa

KYUUAazu auHuamuap Vpuniau:

tgt-ctg t= _._‘K»qa..»mN. (3)
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1
l+1g% =—, t# = +kmkeZ, 4)
cos t 2
1+ctg’t = ._u ,t2kmkeZ. (5)
sin-f
int cost
(3) aiiguar @.nF Ba CIgl=—— TEHrIMKIapHH KynaiTupuiu
cost sin/

opkanu, (4) Ba (5) aiiumsTnap sca sin’z+cos’t=1 TEHMKHUHT Xap
MKKJ1aJla KHCMHHH aBBajl cos°t ra, CYHr sin’¢ ra 6 opKamm XocHs
Oy nanu.
T 5 .

Mucon. Arap g = -w Ba tE ﬁmwau 6ynca, sint, cost, ctgt HAHT
KUAMATHHN TONamH3.

Eunm. II vopakaa sint>0,cost<0 y xonna ctg t< 0. (3)

3

aitnuar 6Vitnua crg = =2 aiiuusT Oyiinua:

3 [ 9 3 313

ﬁ Ju 137 J13 13
1+ —=
2413

13
Tpuronomerpuk pyHkuusIapuuar rpadpukiapu

Cunyc Ba kocunyc QyHKuusjiapauar rpadura. y = sinx
(Qyukuns rpadurn cunycouda, y =cosx QyHKUMAHMHT rpadurd sca
kocunycouda paeb aranann.  Ynapum  scauia  TPHrOHOMETPHK

(hyHKUHATApHUHT XOccanapuaaH doiitananamus.
sinx— jaspuil GyHKUHA Ba YHMHr acocuii aaBpu (= 27 Gyaranu
yuyd, OX yxkuaa y3yHauru 2m ra Tteur Oynran Gupop opanumkHM,
macanas, [—;7| opanuknn axparamus (30-pacM) Ba yHa rpaduKHHHT
MOC KHCMHHH sAcaMM3. Arap CHHYCHHHI TOK (YHKUHA 3KaHH
sTubopra onumHca, _“lﬁa._ OPATMKHUHT  SIPMH [0; m] Gunan

Illy kabu (5) 6Viinua sint =

HHU TONaMHs.

; : n
uerapanauui, sinx = sin(7 -x) skaHu, SbHU X Ba T — X HyKTANAp 5

nnchbaran CHMMETPHK OKOIAIIraHNMKIApH XaM Hasapjia TyTHICca,




T
0;— | opanuk Gunan 4erapananuw y erapin. Illy opajMKaa sicaliran

2

n
KHCMH X =— TYFpH YH3HKKa HHCOaTaH CHMMETPHK aKcJaHTHpHIICA,

2

w
gm%:ﬂmmmﬁ — Jdaru KHCMH  XOCHJI  KHJIHHAAM, HaTHXaaa

2
rpapuknuar [0; w] naru kuemH umsuaran 6Vmamgu. By kuem (0 0)
KoopauHatanap Gowmura HucbaTan CHMMETPHK aKChaHTHpuIica, [—; 7]
OpaJHKAAry KHCMH Xocun 6ynaau. Duau yuu 2x nap Gunan con yim

T
Oyitnua nasom arTHpuin koaau. Ipadukun [0; m._ OpaiuK/a reoMeTpHK

Acall yuyH koopauHaranu aiinadauunr I voparunm (AC éiinn, 7-pacm)

By, By, ... nykranap 6unan teur 6¥naknapra akparamus. OX YKHHHHT
1y OpajiMFi Xam miyH4a TeHr 6ynakka axpartunanu. Arap aiinanazaru
Oyamunw nykranapugan OX Vkura mapannen sa OX Vkuaaru OyanHuL
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nykranapaan OY yxura napamien t¥rpu YH3HKIAP YTKa3caK, ynapHuHr
KECHIIMUI  HyKTanapH w3nanaérrad CcuHycomjana &rram G6ynamu.
Hykranap ycrupan ysnykcus gusmk umsamus. V CHHYCOMIAHHHT
ICKN3M OViaau.

Y =COSX KOCHHYCOMIAHH XaM [OKOpPH/A KypcaTuiran Taptu6ja
Acall MyMKHH. DYHKUHAHUHT acocHii Aaspu 1 =27z . Jlemak, rpadukuu
Y3yHIHrH 27m ra TeHr GMpop opanmukaa, macanan, [-m; @] opanukaa
Acaull, CyHr yuu con Yku Gyiinua 2 AaBp OMIaH MKKH TOMOHTa aBoM
ITTHPHII Kepak. cos x Ky(T dyHkuus 6aranugan Oy opaymmkHuur [0;
] KHCMHHH, cOS(T —1)=—cos x MyHocabartra kypa 3ca sHana KHYHK

T
QM OpalMKHW Taunaiimus. Vuepa scanran rpadpuxk Ox Yxumarn

b4
.num HyKTara HucOataH CHMMETPHK aIMAlTHPWICA, rPAQHUKHHHT

ter rada KucMH Xocun Oynaam. By kucM opaumaranap Vkura
HHCOATaH CHMMETPHK anMalITHpHIICa, rpaduKHUKT [—7; ) garn KHeMu

b4
Xocun kwimHaau. padukuunr [0; M_ Jard KHCMH y 1OKOpHMja

CHHYCOMJIaHW Acalina KypeaTiiranaek Xocun Kuaunaau, Jleknn Gyuaa
rpadMKIary HykTa OpAHHATACH KOOpAMHATANM alinaHana yHra moc
HyKra abunccacura tenr 6yauimm Kepak. KocHHycOMaaHu AcaluHuHr

i i P
Gowka iynm cunycomaanu 5 kanap uanra napainen kyuupuuija

ubopar. 8, 9-pacmnapaa moc pasuiiaa CHHYCOHJIa Ba KOCHHYCOM/1a
TACBHPNIAHTaH.

Cunyconnan rebpanmmnap. TeGpanma XdpakaTt TPHrOHOMETPHK
yukunsanap opkanu udonanananu. Maremarux MasiTHHKHHHI Xapakar
TCHIJIAMACH, y3rapyBuaH SHEKTP TOKH Ky4H €KH Ky4laHHWHHHHT
Varapuw  kouyHustiapu Gywra wmmcon O6Vna onagu. Dur comna
Tebpanma Xapakat cunycoudan (Exn 2apmonux) Tebpannnapaup.

bupop nykra pagnycu A4 ra tenr aiinana 6yitnua w pan/c Gypuak
Tesnuk Onnan Xapakar Kuiaérran 6Vicu. Hykra t ¢ pa wt paananra
TeHr @i unsaan. Arap aitnasanunr MapkasH koopauHaranap Oouwmna
OHNawTHpUATal Ba 1= 0 BaKkT MOMEHTHJAa HyKTa 6upop By(a)
HyKrana typran 6yica, ¢ pakraaH cyury B(ax + ) ra kenaau. B
YyKTa KoopjinHaranapm:

x= Acos(wt +a) (1)
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Ba

y = Asin(@f + a) (2)
Bynra xkaparauja B Hykramunr  ra GOFIMK paBMuIa Xapakat
JlaBOMHJIa YHUHT X Ba Yy koopauHaranapu OX sa OY yxnapu Gyiinua
Kymu Gunan _>_ Kagap oJjJHHra-KelHHra cHiDkHiian, tedOpanaan Ba

¥runran macoda (1) Ba (2) myHocabarnapigarn CHHYC Ba KOCHHYC
kuiimatura Gornuk 6ynaau. By Xapakat cunycouaan tebpannmaup. (1)
Ba (2) TeHraukaaru A con TeOpaHHIUHUHT KynouuHH udonanaiiam sa
TeOpanunil amniumydacu Aefiunanu, @ sca 2w BaKT OUPIAHrH HYKAArd
TYIMK Tebpanuinap coun 6ynub, bypuax vacmomacu neiinnaan. o con
HYKTaHMHIr aiinananarn Gouwnanruy YpHU, SbHU Gowwianzuy dasa. (1)

Ba (2) QpyHKUMAIaApHUHT acocHii aaspu T = ula:_nmo.w KHIHHT!). (1) €kn
7]

(2) rapmonuk Ttebpanuumuiap rpaduruan cuHycougan (oHpananut
: o

v.ubm_:ah:]w
®

Kypunnuia €samus. byHra kaparasga rpadukHM scauml yuyH sin t

cuHycouaanu OX Yxku 6¥iinya A kospduument Gunan uyzum, OY Vku

Oyiinua @ xkospduuuent Ounan KHCHII Ba KoOpAWHATanap OOLIMHH

Acam  Makcaauzga (2) dyukuus  wudonacuHm

PATWNOW HYKTara akcJaHTUpYBYH mnapajien Ky4upHIUHH BGaxapuiu
®

Kepak.
Mucou. y= Nmmnﬁ_ +Mw dyukuus rpaduruHm scaiiMms.
Eunm. y = sint cunyconpann OY VYku fiynanummaa 2 mapra
uyaninan Ba OX Yku Gyiinua M Kajnap uanra napajuies KY4HpHILHK

Saxxapamus (10-pacm)

(10-pacm)
202

Tawrenc Ba koramrenc Qyukuusaapuunr rpadgurn. 1gx Tok

(hymxums, naspu 1 = 7 6¥aranunan w:mza%mez_i:: ohhﬂ. oEEEEm

2
NCaun, cyur ynu koopauHaranap Gowmuraa HucGaTan CHM-METPHK
AKCHanTHpHIL Ba abumccanap Yku 6Vitnua 7k, k e Z Jlap Kajap cypuiu
Kepak 6ynann.
Mapkasn O (-1;0) wuykraga Gynran

v/
Onpnuk  aitnananuur Cmﬁum. &iiu Tenr el

YIOKIHKAa  onuurad  BB,,.. wykranap
Ounan Gup Hewa Tenr 6Gynakka 6y nuHran
GYnenn  (12-pacm). By HyKTamap Ba O,
nykranan yrkasuwiaraw O; B;,0,B.,... TYFpH
“nsnknap Al ramremcnap uusnrm Gunan
i .

13-pacm
HyKranapaa kecuiicuH. Yusmara kaparanna A7, =1g M‘ AT, =1g - Ba
3
NOKa30. #,L,,... Hykranapaaw OX ykura napamien Ba x= M.M

HyKranapaan OY yxkura napamnen yrkasuiran TYFPH YH3HKNAPHHHT
KECHIMIT HyKTanapu Oenrunanaan. Vnap ycrumaw yramuran 3rpH
UMK 2 X yHKUMAHHAT rpadury (manzencoudd) 6ynann.

- | S

I'pauk ».um. TYFPH YH3HKKA TOMOH SIKHHIALIraHWAA  1OKOpHra
NEKCH3 KYTapuiaan. DHau KoopauHaTanap dowmra Hucbaran Mapkasuii
CUMMETpHs, cyur abuuccanap Vku OVitmua nx, keZ JAaspnap Ounau
Hapauien kyunpumnapuu 6axapuu rpadpukuunr KaTTapok opalukaarn
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naBoMuHu  Oepaan  (12-pacm).  cfgx  QyHKUMSHMHT  rpaduru
(xotaHrencouaa) xam 1y kabu sicanaau (13-pacm).

5.3-§. Mkku Oypuak HHrHH/IHCH BA ANHPMACHHHHT KOCHHYCH,
CHHYCH Ba TaHTeHcH, KoTanrencH. Kexmupuin opmynanapn.
HKKHIaHran Ba y9JIAHIAH SPHM APryMEHTHHHT TPHIOHOMETPHK
dopmynanapn. TparonomeTpuk GpyHKuusIap iHFUNAHCHHN
Kynafitmara Ba Kynai#TMacHny AHFHEIHTA AJAHTHPHIT

Hkkn Oypuak iiHFHHAHCH BAa aiiHPMACHHHHET KOCHHYCH BA CHHYCH
Yuamana

14-pacm
ZBA=a, ZCOA=f,¢p=p-a,

BD 1 CE,CQ 1 OB,DE = BF,
DB = EF = OF —OE = cosa —cos 3,
OB=0B—- 00= 1 —cosp, CO = sing,
CD =CE -BF = sinff — sina, CDB sa COB
Tyrpu Gypuaknu yubypuaknap ymymuii CB runorenysara sra. [Tudarop
TeopemacH Oyiinua:
BC*? =CQ* +QB* =CD’ + DB’
EKH
sin"gp+ (1 -cos@)’ = (sinfl— sina)’ + (cosa —cosf)’,
sin@+ 1-2cosp +cos’p =
=sin’ f— 2sinfsina + sin’a+cos’ f— 2cosacosp +cos’
(sin*p+cos’p) + |- 2cosp = (sin*a+cos’ f) + (cos’f+ sin‘a)
- 2(sinasinf} -cosacosf), 2 —2cosp= 2 - 2sinasinff —
—cosacos f})
EKH

204

cos(a —f) =cosacosf+ sinasinf. (1)
(1) wmyunocabar G6yiinua Ba (pyHKuUMANapHHHT  XOccanapuuas
(poiijananu6, sua Gomka (opmynanapuu Tonum MymMKHi:
cos(a + ff) =cos(a —(—)) =cosa cos(—/3) +sinasin(-f3) =
= cosacos f—sinasin f.

cos(a+ ff) =cosacosf— sinasinf. (2)
Xycycan:
/4 /4 8
a) nomhm.lnwnncmmgmaﬁ_:.wlﬂ:n =0-cosa+1-sina =sina,
P4 /4 I
noaﬁm+QunnOmMnomﬂleMm_:QHo.nomnl_.mmsnnlm.saﬁ
b/ 3 :
nomﬁm.lnw =sina; (3)
V4 ;
nomﬁm.vﬂunlm_:.ﬁ (4)

0) m:_ﬁm |Qw = nomﬁm lﬁm |Qb =cosa,

mm:ﬁwm + _uu = nomﬁm;hm + Q: =cos(-a)=cosa.

Jlemak,

. ﬁhﬂ- u

sin| ——a |=cosa; (5)
o 7

m_zﬁM+QwunomQ. (6)

@ + B Gypuak cuHycH yuyn dopmynanap  okopuaa TonmIraH
(hopmynanapnan poiinananué uukapunaan:

sin(a + f3) = SAM| (e + Eu = nompmlnw me =

a .a . .
u nom_ﬁM lnunom\r m_zﬁm | me:_ bum_sﬂncmm._.ncwnasm

din

sin(@ + B) = sinacosp + cosasinp. (7)
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Arap (7) popmynanaru B ypuurea -f kyituica, natiwkana:
sin(a - B) = sinacosf - cosasinf. (8)
Mucou. cosl50° Ba sinl50° uu Tonammus.
Eunm. (4) Ba (6) gopmynanap 6yiinua:

B

cosl50° = na,...AoOo + moJ = -8in60° = -—;

2
1
sin150° = sin(90° + 60°) = cos60° umﬂ
HKkn Gypuak HHFHHIHCH Ba Al HDMACHHHHT TAHIEHCH Ba
KOTAHTeHCH
|-Ganmnarn  dopmynanapnan  oiinanasamus.  Bynuur YHYH
cos(a + B) = 0, ABHH Q+hﬂm+ﬁw.»mm Ba
cos @ # 0, cos § # 0 6Ymamu, suun o Ba S nap W+ nk.keZ ra

Tenr Gynamacnurw  kepak. Illy waprnappan Ky#ujarunapra ora
6y namus:
bynnau:
P sin(a + f3) _sin acos f+cosasin f =
cos(a+ f)) cosacos f—sinasin ff
sina A, sin f#
cosa cosfi  1ga+igf

ntm:..n« _sin - l—tgatg

cosa cosf3
ga+gf
gla+ ff)=——2"o, 1
g@+p) l—tgatg B L

Xymm urynjaii,
ga—t
p=lsa-128

tg(a — : (2)
8t | +1gatg B
Kyiinnarn dgopmynanap xam iy kabu XOCHII KHIHHALN:
ctgactg f—1
cigla+ f) =8 gp 3 3
ctiga +cigfB
tgactg F+1
ctg(a— f) =S182c18B+1 (4)
clga —ctg
206

Mucon. nﬁ.m.. HH XHcoOnaiiMus.
LNTTTITH
T T 3
Tr T GNWM.B.MWM|H lel.—|~
ﬁﬂ%.m”ﬁ.ﬁhﬁmlTMu” p = =
Q.m.|+2hm |/\|m+_
3 4 3
_ -3 _VB(1-45) (1-43)
V3+3 ,\MA:&VJAI/\MV.
Keamupum dgopmynanapn.
Onpunruy MaB3ynapumusjia T-a, T +a, mmml? an

Oypuaknap  cumycwm,  KocuHyc, TAHICHCH, KOTAHIEHCH  yYyH
(hopmynanap wumkapuaras . Ynapaaw Xampa  wukku  Gypuak

Wurnaanen  Ba  aiiupmacu (opmynanapunan  doiinananud,
In
M.Hn. 27 ta Gypuaknap yuyH (opMynanapHH uMkapa onamus. by

(popmynanap Gup Gypuak (ynkumuscunn Gowka Gypuak (yHkuHsnapu
OpKain uponanauira, xycycan, jrmac Oypuak dyskunsnapuuu Yrrup
Oypuax dyHkuusnapura KeNTHpHiura HMKoH Gepann. Macanau,

3 w . :
nomﬁlainuuncmﬁMia+QLH|E:?+QU"2=Q. (n

2
Iy kabwu,
mihwa+n«uulnomn“ (2)
=13
. E:ﬁMa;Qu = ol
Eﬁma+a«uu 3 S =—clga; (3)
nomﬁiﬁ+nu .
2
3
ﬁ.nmﬁma. - Qw =—iga. (4)

Kenmupuw  dopmynanapu kyn, YlapHu ecla cakiaml Makcaauaa
Yby muemonurx Koudanan xam (hoiinananamns (1ononua suesonuxon
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I
|
+ — KyN KoMjanap MaxmyacHHH €1a CakJallHH y eHIHJIAITHPYBYH (pynxumsicunn @ aprymenr (yskunscn opkanu udonanawra uMkon

yeyn): _ bepauu:

__ 1) aeap apeymenm 2n “_”.up Kypunuwoa 6yica, mpuzoHomempux sin2a = 2sinacosa; (n
| hynryusnunz Homu Emﬂhkna ““q cos2a = cos’a— sin*a: 2)

_ 2) azap apzymenm MHQ. MHR Kypunuwoa oynca, gynkyusnune | aunu_mﬁwn (3)

HOMU Y32apacu (CUHYC KOCUHYC2A 6a AKCUHYA, MAH2CHC KOMAH2EHC2d 8d . ctg’a—1
axkcunua); Oigic= 2ctger '
3) bepunzan mpuzonomempux gyuxyus apzymenmu xaiicu wopaxoa A &

i | eémeanl0 6yaca, dynkyusnunz Ywa wopakoazu wwopacu usianaémaan KCHHYa, & aprymeHT dy Eﬁwmn::: 2 (yHKkumscn opkanu xam
| dynxyus onduza Kyiunaou. Oepuint mymkui. Uynonun, 1 = sin’a +cos’a aiinuat pa (2) dopmyna
| _Aﬂhqﬁxﬁ—.—_.: &Oﬁzvﬁhgmﬁxms —Qﬂvmhm._..: JKajaBani %E::E:hm m%ﬂz..mﬁ 1 + ﬁab.mn = Mﬁ.ﬁuhrg aa —inahNQ = Nb.u.auhﬂ EKn

MyMJIALUTHPAMM3: cos2a = 2cos’a— | (5)
| n ” 3r i K4 i Ba

| 2 w M+Q nT-a |mta 2 2 2n—o |2n+a cos2a = | 2sin"a (6)

| NOCHI KniHazu. (5) sa (6) dopmynanapuu Kyiingars KYpHHULLZA Xam
! sin & |cos a |cos @ |sin @ |—sin a |—cosa |—cosa |-sin a |sin o E3HIL MyMKHH:

| | cos & |sin a |-sin a |—cosa |—cosa |—sin « |sin a |cos a |cos a cos’a = 1+cos2a %)

ga |cga|-cga|-lga |[iga |dga |-cga|-tga |iga 2
cigaliga [-1ga |-cigalega |tga |-1g a |—cig a|cg a sin‘e = _Inwmmn. (8)
Ara c s &
Mucon. a) cos(157 + a); 6) 1g(x +a) ndonanapun yrup Oypuak ;2 F am&« 00ynca, (1)  renrmuxummr x:m::::
. S + cos"a ra, sbhHu | ra, cyur cypar Ba Maxpaxuu cos’c ra
| TPHTOHOMETPHK (hyHKIMS KYPHHHIIKMTE KenTupamu3, 0 <a < —. O¥ncak, Kylinaarunu xocun kunamus:
2 uzmunnOmQ
Eunm:  a) cos( 727 + 7 + @) = cos(n + a). Bynma 7+a T 2sinacosa =
Oypuak, aemak, 157 +a Gypuak XaM, yuuH4M vopakka Kapauum. By sin®@+cos’a  sin’a@ +cos’ a
Hopakaa  KOCHHYCHMHTI  HIOpacH MaH(puil, xXocun Gynamuran |I|I|nc%n
(PyHKUMSHUHT HOMHM KOCHHYCJIHIHYa KOJIa/in. Jemak, Gynan:
cos(157 + @) = -cosa; 0) y4HH4M 4opakaa TaHreHc wmycbar. = g 0
Harwkana 1g(7 + @) = tg a xocun 6ynanm. 1+19°a ©)
_ HKKHIaHraH BA Y4IAHTAH APIYMEHTHHHT TPHIOHOMETPHK : Iy kaGu:
_ dynkousapn. : _ s 1-1g’a
_ Arap @+  Oypuak  TPHrOHOMETPHK  yHKUHsIAPH | cosa #oacos Za = I+tg’a (10)
(opmynanapuna  a = Bueiinnca, 2a  Gypuak TPHIOHOMETPHK I
ynkunsinapu gopmynanapu Xocun kuauhaan. Yiap 2a ApPryMeHT Ilynunraex, nﬁmauﬁmun« Ba (3) popmya 6yiinya:
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189 ve® ez (11)
g 2

VYunanran aprymenT 3@ HHHT TPHFOHOMETPHUK (YHKUMSIAPHHH
IOKOpH/Jla Tonuirad Qopmynanapaan ¢oiigananu® TONMII MYMKHH.
MacanaH,

sinda = sin(2a + @) = sin2acosa + cos 2asine =

clga =

= 2sinacos’a + (1 - 2sin’ @)sina =

= sina(2(cos’a — sina) + 1) =

= sina(2(1 - 2sina) + 1) = sina(3 - 4sin’a).
HpHM apryMenTHHHT TPHIOHOMETPHK PYHKIHAJIAPH.

by dopmynanap onauurn  Gawmma  Gepunran  (4)—(11)

a
dbopmynanapaaru a ypHura .M HH KVIlHII OpKaJH XOCHII KMJIMHAIW.

Kymnanan,(7),(8) hpopmynanap 6¥iin4a

s l+cosa .
C0§" —=———,8i  —=———
2 2

1+ cosex
CcOs — n4‘|ﬂ
2 2

. a
sin —
2

Arap (2) renrnuk (1) ra xanma-xan 6ynunca:

ﬁmmil 1+ cosex
2

|
(3) renrnuk xocun 6ynanu. c1g a Hﬁ.]n 6ynranu yuyH
g

a l+cosa
ctg —| n4\|.
2 | -cosex
(4) TeHrIMK Xam YpUHINIKP.

(1)~(4) dopmynanap Tpuronomerpuk QyHKUMAIAD KHiIMATIADHHHHT

a
MOJYJIHHHM TOnMIura WMKOH Oepain. YiapHHHr wwopanapw sca —

2
apryMeHTHHHT KalCH YOpaKKa Teruim sKannra 6ornkK.

! . a a «
Mucon. sine = S@ <7 JKaHW MabIyM. Sin—, cos—, 1g —

2 2 2
HI TONaMu3.

Eunm: Illapraan doiinanannt MMMMW Oy muuEn aHuKnaiMus.

By opanukaa Gapua tpuronomerpuk (ynkumusiap mycoar. Okopuna
ronuiarad hopmynanapaan doiinananamus. ONIHH COS o HH TONAKIHK:

cosa =+1—sin’ & HJ‘_IM nlw.

@ _A L I

cos—=\[—==

V xonpa:

]

2 2 J6
?nfm
m:._m" [E um.
V5.

g% =
2

SlpuM apryMEeHTHHHI TaHTeHCH YdYH siHA GUp POpMyJIa XOCH) KHIHIL

. a
a sin m
makcaanja __.an o TEHMIMKHHHT VHI KHCMMJIarH Kacp cypar Ba
COS—
2
. a
MaxpaxuHH m!:M ra Kynaiitnpamua:
.2 l—cosa
2sin” — 2-—
24 2 2 I—cosa
Hm —_— — —

2 mncmmmmsm &:mm.ﬂu sina

2 2 2

Q_Inomﬁ
g—=
2 sina
24 =
Arap cypar Ba Maxpax ua.a..,.m ra Kynaitupuica,




o sin o

1g—=— (6
o 2 l+cosa )
(5) Ba (6) popmynanap 6yiinua:
a sine l+cosa
clg—= =— : (7
2 l-cosa sina

Tpuronomerpnk pyukuusaapnn spum APryMeHT TAHIeHCH
opxaju udojgananm.

. a
Vwby sina Ba cosa (hyHKUHANAPHU RM opkanu udoaanauiia
. . @ (73 18 ol
sina = 2sin—-cos—, COS& = COS” ——S§in" — Xamja
2 2 2 2
. 2 2
sin > +cos i 1 thopmynanappan (oiinananamus.
. o @
2s8in — - cos —
sina = Qu MQ TEHTJIHKKA ramMu3. By TeHrnukaarn KacpHuHIr
cos? = +sin? =
2 2
» &
CypaTt Ba MaxpaXXuHH COS M # 0 ra 6ynum natuxkacuaa
a
2ig —
. 2
sing = —=— (1)
.
1+1g" —
2
a a
cos* ——sin®’—
TEHIIHKHNA XOCHII Kunamu3. Xyuin wy kabu, cosa = M M
cos’ = +sin’ —
2 2
TEHIJIHK €plaMua Ky Huaaru TeHriuK XocHu KHIHHAIH:
a
1-1g* =
cosa = 2 . (2)
o 4
I+1g°—
2

a
1g @ Ba clga HH EM opkanu udonanaw yuys (1) um (2) ra sa

akcuH4a, (2) wum (1) ra xaama-xaa Gyaum y erapau. Haruwkana
Kyiinaaru Teurauknapra sra 6ynamuns:
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.

2ug =
ga =——2_ 3)
1-1g? =
2
1-tg’ =
clga=—2 4)
2ig =
2
Mucoa. Arap awm ulm Oynca, n+m.|nwmam HU Xucobaanr,
2 3 4—-5Ssina

Eaunm: (1) Ba (2) &onzwagqum k¥ypa,

(5)

sina = 7= ,
)"
L] ==
3
4
9 5
nOmQH|A.“m.
1+—
9
) 15
Byngan 213c0sa i3 41
4-Ssina h+% 112

Tpuronomerpuk GpyHKunsIap iHFHEIHCHEN KVnaiitMara Ba
KynaiTMacunn HHFHHIHA aiIaTHpHIL
Hkkn  Oypuak HuruHanCH Ba  aiiupMacH  CHHYCH
MyHocabaTiapuHi XaaMa-xaza Kyuaiiuk:
sin(a + f) =sina cos  + cosasin 3

sin(a — /) =sina cos —cosasin 3
sin(a + f3) +sin(a + ) = 2sinacos 3

Oynpan:

sinacos ff = W?.S?«+B+&=AR - M). (0




lly xabu wuxku Oypuak KOCHHYCH FHMFMHAMCH Ba aifmpmacu
MyHOocabaTnapuHH  Xaima-XaJl Kyuicak Ba aiiMpcak, Kyiuaaru
(opmynanap xocun 6ynamu:

cosacos ff = Wﬁnomnﬁ + ) +cos(ax — f)), (2)

. , |
sinasin ff = mﬂncmﬁﬁi S —cos(ax + ). (3)
TPUTOHOMETPUK (yHKUMANAp KynaiiMacuun iurnuan &ku aiiupma
KYPHHHIIWrAa KeNTHPHII Makcaamaa a + f =u, a-3 =v pnab
u+v

N *

u—v
onamusz. bynapaan & = B= ) napuu tonub, (1) popmynara

Kyiicak, HaTHxkaaa:

u+v u—=v
cos ; 4
2 2 )

(4) pomynana v HH —v ra anMalTHpHJICA,

u-v u+v

sinu —sinv = 2sin ——cos 5
i —siny 5 co 5 (5)

(2) Ba (3) opmynanap 6yiinua Kyiuaarn Tenrankaap Xocun 6ynaau:

+ —
£ fnomE. (6)
2 2
u+v . u—v
sin
2 2
1-mucou. cos45° + cos15° uu xucodnaiimMus.

Eunm: (6) ¢popmyna 6Viinya:

sinu +sinv = 2sin

cosu +cosv =2cos

COSU —COSV =—28in

(7)

45°+15° 45°-15°
cos =
2 2

cos45° +cos15° = 2cos

=2c0860°c0s30°=2-—- — = —,

Taurenc Ba koTanrencra TabJuty KM GopMmynanapHu YnKapaiank:
sinu  sinv  sinwcosv+cosusiny  sin(u +v)
1gu+1gv = R = =
cosu  cosv

COS U COSV cosusin v

OyHnnau

E.:éﬂm+ak.» €Z ®)
COsUCos vy B

Ky#inaarn opmynanap xam wy raprubia kentupub Yukapuiaum:

1gu+1igv =
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Q:I_.mcuE. :.cﬂM,TaF»mN (9)
COSHCOSV 2
n~m=+n£qu. :LﬁM+HF» eZ (10)
sinusiny 2
nﬁmzlﬁ.@\.uE. Fzﬂm+a».»mN (1)
sinusinvy 2
2—-mucou. Arap u+v+w=nom 6ynca,

clgu+ cigv— 1gw= ctguctgvigw OYIHIIMHH HCOOT KHIIAMH3.
Eumu: cigu+ cigv— tgw= cigu+ cigv— 1g(7 -u+v) =
= ctgu+ ctgv+ 1g(u + v) =
1 sin(u +v) @ sin(u +v) » sin(u + v)(cos(u + v) + sinusinv) _
sinusiny  cos(u +v)

sinusinvcos(u +v)
_sin(u +v)cosucosv B

sinusinvcos(u + v) -
= ciguctgvig (u+v) = cigucigvig (u—v) = -ctguctgvigw

5.4-§. TpHroHOMETPHK TEHIIAMA/IAMA Ba TEHICH3JIHKJIAp

Homabinym con dpaxar TpuroHomeTpuk yHKuMsIapHuHr aprymMeHTH
cuatuaa  KaTHawraH Teurnama  (TEHrCHIINK) MpUzoHOMempuK
menziama (mpuzoHomMempux menzcusiux) neiunann.

since = m, coset = m, lgax = m, cltgax = m KYPHHHLLATH
TeHramanap osuz codda mpuconomempux menzramarapoup. by
TeHrjlamManapjia TeHrHK OefrucH  TeHrcH3NMK  OenrucH  Gunad
AIMAWTHPHIICA, IHZ COO0A MPULOHOMEMPUK MEN2CUIAUKAAP XOCHI
Oy naam.

Onaraa TPHUroHOMETPHK TEHIJaManapHu (TEHICH3NHKIAPHH) eqHiL
Outra €M OGHp HeuTa M COANA TPHTOHOMETPHK TEHIJIAMANAPHH
(TEHICH3NMKNAPHH) CUHILra Ke/ITHPHIAIH.

l. sind=m KypHHMIZATH 9HT COAAAa TeHIAaMa. Apkcanyc.
since = m  TeHrnamanu evuin OGMpAMK aiinanajgaru wywpaaii B(ex)
HYKTaHW TOnHIIaH HOOPATKH, YHHHT y = Sin OpJMHATACH M I'a TEHT
OYnuun kepak. ByHHHT yayH rOPH3OHTAIl AMAMETPra Mapasies 6ynran
V= m TYFPH 4n3uK Gunan GHpAMK aiilaHaHHMHT KECHIUMI HYKTANApHHE
TONHUI Kepak. Y4 xon GYInim MyMKHH:
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a) arap |m| > 16¥nca, y=m 1¥rpn un3uk aiinananu kecmaii, ynaau

IOKOpH €kM KyHuzaan yraam (15-a pacm). Jlemak, 6y Xoijaa TeHriama
€YHMrIa 3ra smac;

b) arap |m|= 1 6¥nca, TY¥rpu un3KK aiinanara éxu IOKOpUAATH m_ﬁ..wmu

HyKraja €ku Kyiunarn B, ﬁ!mu HyKrajaa ypuaub yraau (15-b pacm).

EKH inm. Arap
2

GyukuuaHUHT ¢ = 27 acocuii 1aBpu XaM bTHOOpPra OJMHCA, EYHMHK

—w% X0Jila TEeHrnama fAroHa Miaju3sra sra: a =

N

n Hm..vwa».» mNmn u lm +mi~.» mNu nwg::Ehmmu:Ezv.z_ﬁ:_:

d) |m| < 16¥nca, y=m TYrpu unsuk aiinanaun B (a,) sa B,(7—a)
HyKranapaa kecagd (15-0 pacwm). Jlemak, TeHrJaMaHHHI €YHMH LIy

HYKTaJapHHHT KOOpAHHATANapH 6ynran Gapua COHJlap
TynnamiaapuHuHr GupnammMacu 6ynaau:

(ay+ 2km,keZYyU(m - a,+ 2km, ke Z).
¥ ¥
|ml=1 B

AR
=
al ) d

15-pacm
x=a,+ 2kmkeZx=n—o,+ 2kn,keZ
KYpHHMIIAA XaM E3MI1 MYMKHH. EYUMHMHI reoOMETpHK Taxjniuaa
Y= m TYFpH YH3HK OHNaH CHHYCOMJAHHHI KECHUIHII HYKTACH XaKujla

XaM ranvpHiIHIIHe MYMKHH.

. 1
1- mucoa . sina = m TEHI'TTAMaHH e4aMH3.

:..:1?
I
|
/-
|

Eunm: I.
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Eumm: y=— (y< 1) TYrpu 4uM3uKk KoOpaMHATANM aiilaHaHM

H
m
a ua.
m_ﬁwv wmmu hﬂu m%ﬁm:mﬁnmxnnmhx:m-@vmnzv.m_zw_ﬂmmmtnm

M+ 2kr,keZ counap TYnnamura, B, wnykra oca Gapua

2

ﬂa +2kn.k€Z kypunmwgarn counap Tynnamura wmoc. bapua
L T 2r :

eyumMaap TYNNaMHHK 73 +2kn.k € N”M +2kr,keZ EKH

6 6
2 - MHCONL. a)sina = 1; 6)sina = -1; 0)sina = () TeHrnamanaphm
evamMH3.

2
AM+ 2k k meC%h + 2k, k € NW KYpHHHUILAA E3HIL MYMKHH.

Eunm: a) Koopauuaranu aiinasana ¢akatr 6Gurra w_ﬁm.u

HyKTaHuHr opauHartacH | ra teur (15- b pacm).
Kasob: HM+mH».» eZ;

IMU = B,(0:—1) nykra GViinua a = =iy 2rk, ke Z;;

1) opaunaracu 0 6yaran uykra ukkura: 4(0) sa D(m) (15- 0 pacm). A
nykrara 2xm keZ, D wuykrara sca x+ 2km,keZ COHiap Moc
kenaan. by wukkana kasoOsapuu ymymnawtupub =k keZ
KYPHHUILA E3M1I MYMKHH.

HKagob: a=xk,keZ |m|l<l na y=m TYFpH 4UM3HK Ba
Y, YHr spum Oupnuk aiinana siroHa
yMyMHii Hykrara ara 6ynaam. Lly
cababnu sina = aﬁ_a_ <l)

T T
A.ﬂm.:..:m?_m ||.| CUN.:«_:AHN

22
Ternuuin OYnraxH sroua x, eyumra
Ira. sin=m TeHrlaMaHu




T
KaHOaT/IaHTHPYBYH & €| ——,—

2°2
COHH m COHHHHT apkcuWycu Jjeiimiagm Ba arcsinm OpKaiu
Oenrunanann.

Tawspudra kypa
sin(arcsinm) =m (n
Ba
T ; T
——<arcsinm < — 2
5 sin s > (2)
Oynagm. Akcunua, sina=m Ba |W <a MM 6ynca, a =arcsinm
6¥nann.
3 — mucou. Eﬁnmmzw Honanapuu xucobnaiimus.
; 1
Eunm: a) sinx= 2 6yiinua x, HM¢ X, = Nm APKCHHYCHHUAT
T m . T
Tabpuu 6yiinua =5 <x = 6y kepak. By waprra x, = 5 TYFpH
-
kenaan. Jlemak, arcsin—= —
2 6
: 1
6) &A]Ww = rI,IH < =5 < M. Oyaraun  yuayn arcsin— L) =-Z
6 2 2 6 2 2 6
b6V naam.
’ 3
A1) sin MIHW = |hqrm < == < M. Jlemak, ana.__.a_ ,\w_ = IH.
3 Tl [ 2] 2

16-pacmaan y=m Ba a =arcsinm COHJIapH opacuHjard 6ornannm aéu
Oynamm. Unsmana a = arcsinm Ba —a = arcsin(—m). Jlemak,

arcsin(—m) = —arcsinm (3)
[ywnaii kuau6, |m|<1 6¥naran Xonaau sine =m TeHrnamasuur
a eYHMH {arcsinm + 27k k € Z} U {7 —arcsinm + 27k, k € Z}

Tynnamnap Gupnamvacu KYpuHHIIMAA EKH o = arcsinm + 2k k eZ;
a=nm—arcsinm+2xk.k€Z kypuunwga €k Oy KellMHIM HMKKH
(hopmy nanu Gupnawrrnpub,

a = Ai&n arcsinm +xrw, keZ 4)
KYpUHHILIA E3UL0 MYMKHH,
4 - Mmucon. a) sina = W“ 0) sina = lw TEHI1aMallapHH evyamMus.

Eunm: a) m::unw TeHrnama edumunn (4) dopmyna 6yiinua
a = (-1) arcsin % +kr, k € Z xypunumna éamus;

Eunm: 6) (3) mynocabarra kypa Edmmuﬁlwuumamm:w.
1 1

{— aﬂn.a:m+ 2km ke Z)ulr + awnm._.am,v 2kmkeZ) EKkH

1 2 1
a= AIC.: E,nm_zm+ 2k, k € Z skannuru kenub YMKamH.

COS( =M KYPHHHUIAATH YHT CO/UIA TEHIIAMA. APKKOCHHYC.
Koopaunaranu aiinanana onuuran x € R kaiicu B(a) nykrannnr
| m]>1
I

i _ ¥ ¥ I
- x=1 %._n.u
\ y L) A0) E_:\\ A(0)
1 O X o)
f .F\WTH-_
a) b) d) . m
17-pacm

abunccacn x=cosa ra reur. Illynra kypa Gepunran m Gyiimua
COS @ = m TEHTJIAMaHH eYHlll HYKTaHHHI X = m abumccacu Gyiinua
yura mMoc a = @, €ii karranuruid tonuwjaas ubopar. V4 XosHu
KapaiMH3:
I-x 0o n |m| >1 npa x=m Beprukan TYFpH uUM3HK ailnaHaHm
kecmaiian. (17-a pacm). By Xonpa Tenrnama euummra ora  IMac.
Macanan, cosa= 2,8 TeHrnama euumra ora  amac, HYHKH
= 2.8 > 1.
2 -xo0a Arap |m|= 1 6ynca, Tyrpn uu3uK aiinanann dakar Gup
nykrajaa, sbun €k A(1; 0) nykrana, éku D(-1; 0) nykrana kecaau (17-
b pacm). A4 wykrauunr aiinana 6yiinua koopauuatacu o = 2rx.ke Z.

Him|=1
C (]

-

Sef

A
L
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lllynra kypa, cos @ =1 uudr ewnmn «a = 27k keZ COHJIap
Tynnamu 6ynamu. D(—1; 0) = D(r + 27x)9Kauu abTHOOpPra onuHca,
cos @ = -1 HHHT e4UMH @ = 7T + 27K CoHnap Tynnamu 6¥naum.
J—Xx0a |ml< 16ynca, x= m TYrpn un3MK aiinanann MKKu HyKraja
kecau (17-0 pacm). Ynapaan Gupn B (a,) nykra O<a, <x I0KOpH
APUM  aiinanana KOHNAlAAH. &, COH M COHHMHI APKKOCHHYCH
JeHUIain Ba @, =arccos m opKanu GenruiaHam. Taspudra xypa,
cos a = cos(arccosm) = m Ba 0< arccos m < Oynann.

lly cunrapu B,(-«,) nykra yuyn: cos(~a,) = cos a, = m. Byunan,

&, =arccosm €m a, = -arccosm. Jlemak, |m|< 1, keZ pna
COSC: = MTEHTTAMaHHHT CYHMH
larccosm+ 2zk,k € Z} U {—arccosm+ 2xx, k eZ} COHJIap
Tynnamnapu 6GupnammMacu 6¥nann. Yuu

(*arccos m + 27k € Z) (1)
EKH

tarccos m + 2axkeZ 2)
KypunHmaa xam &um MyMmkus. 1.42-pacmaan, OY ykura uucbaran
CHMMETPHUK JKoinamrau B,(arccosm) = B,(a) Ba

B,(arccos(-m)) = B,(x - a)nykranap 6¥iimua @ =arccosm sa
T-a& = n...nnomﬁrav OViMImmHN auuknaiiMus, Yujaan:

arccos(—-m) = x -arccos m 3)
XOCHJI KHIHHaaM, Oyuna O< < 7.

3

1 — mMucou. cosa = B TEHI/TAMaHK eqdamMus.
Y,
1 T T 3
Eummi:  cos—= ncmhllw - h Oy nanm.
6 6 2
,m
Hemak, x= FPH YH3HK KOOpPAHHATAIH
X
n
aiinananmn B, maooml =B, ﬁwu HyKTaja Ba

abumccanap yxura uucbaran B, ra CHMMETPHK

KOMIamran B, |E.onomq =

6

V3 wuﬁa

HYKTajla kecagn. B; ra cAMMeTpHK

Kofnawran B, |m_.nnom% nm~ﬁ|Mw HyKraga kecaau. Euum B,

HyKra 6yiinua M+N§.k €Z, counap tynnamu Ba B, Hykra GVitnua

6
i y . V3
3 +27k.k € Z, connap Tynnamu 6Gupnammacu Oynanu: cosa = ok
m + 27k k € NTTM + 27,k e NW éxn @ = Hm + 2k k € Z
1

2 — mucoa. awnna.qﬁlmu HH XMcOoDIanr.
Eunm: (3) popmynara K¥pa, KyHHAaruuu TonaMmus;

1 u | T 2n

arccos| —— (=7 —arccos— =7 —— = —,

2 2 3 3
3 — mucou. cosx = |w TEHIJIAMAHH €YHHT.,

3
Eunm:  x nﬁm_.nnomﬁlmUera».k €Z ra oramuz. (3) ra kypa

3 .

= Hhalmﬁnowﬂu + 27k, k € Z 6ynanm.
4 — Mucon. cosx= .“. TEHIJIAMaHH Y =cosx  QyHkuus rpadura

EpaaMuiia equHr.
Eunm: Aitun Gup XOY koopamnatanap cHcremacuaa Yy =cosx Ba

nwev\ma::m.__mﬂ. rpaduknapunn scaiimus (19-pacm). By rpadmknap

MCKCH3 KYN HyKTanapaa Keculuanu. y=cosx (yHkuus naspu 27
6Vnran naspuii dynkums 6ynranu yuyn Gepuiran
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TEHTJIAMaHHHT Ta” l Kecmazarn Gapuya euMMJIApHHH TONHMIN Ba
KOJIFaH €4HMIIAPHH LIy e4HMIAp OPKAIH aHHKJIAL MYMKHH.

1

—  (hyHkuus

3

rpadpurn  GunaH MKKMTA KecHWHW Hykracura ora.  Kecummi
1 1

HYKTanapuHHuHT % =—aICC08 =, X, =aIC08 abunccanapu Gepuiran

TEHrJIAMAHHHT ﬁlﬁ a._ nJarn 6apya euumnapuaup. Ly cababnu Gapua
1

cuumiap _G.—..._—‘-hm-.:&m AHUKJIaHAIIH: x= wEdﬁ_..aw +2xk. ke Z.

Hlﬁ N_ opanukaa y=cosx (QyHkuus rpapurn y=

5 — mucoJL arccos(cos53°)HH TONHHT.
Eunm:  arccos(cosm) =m, (0<m <) aiinusataan doiinananamus.
530 = 53rx 53x

=130 Ba onaAa Oynranu yuyn Oy aiinusaTra Kkypa
mm

180

arccos(cos 53°) = arccos ﬁncm mu|ﬂu =
180

Iga = m Ba clga = m KYPHHHIIATH HT COAA TEHIIamaaap.
ApKTaHreHc Ba ApKKOTAHIeHC
Koopaunatanu aiinananunar xap 6up B(w) nykrach Jlekapt
KOOpAHHaTanap cucremacunjaaru 6upop B(x, y) HyKkra OunaH yctMma-ycr
TYWHIUMHK Ba X =cosa, y = sina skauniu Ounamus. llyura kypa,
sincx

HOMabJIYM @ KarTHawiaérran fga=m €EKH =m TCHrIAMaHHHT
cosa

Oapya edynmIapHHH KOOpJHHATANH aiinaHabuiau L—m swum y=mx

X
TYFPH YM3HKHHUHI KECHILUMII HYKTajJapH €p/laMK/ia aHHKIAl MYyMKHH.
m HUHT Xap KaHjaii kuiimaruaa y =mx TVrpn uu3mk ainananu O (0;
0) nykrara nucbaran cummerpux O¥nran B, Ba B, HyKranapjaa kecajan
(20-pacm).
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VYnapnan 6upu |WAQAW VHT ApHM
aitnanana €ramn. By mykra B, () 6yncun.
Mkkunun nykra B,(a, + 7) 6ynanu. Jlemax,
Iga = mTeHrnamManuHr OGapua  edHMiapu
TYNaaMu a=a,+ 2nxkeZ coHnap

Tynnamnapu Gupnawmacuaan ubopar. bapua
evnmIiap
a = ay+ 2axkeZ (n

X=x/2)
20-pacm

22
opanukia €rajgurad myHAail @ coHra aiTHNAAHKH, YHHHT Y4YH
fgar = m Oynagu. m COHHMHI APKTAHIEHCH o =arcig m OpPKaln
Genrunananu. Tabpudra acocan, Xap Kaumaii m coH yvyH Kyiuaaru
MyHocabarnap Vpusnu 6ynanu:

n n
tg(arctgm) =m, — Y < arcigm < 5 (2)
b4 T -
AKCHHYa, Igar = m, = <a AM Oynca, @ = arctg m 6Gynanu.
[Okopuaary  wapTnapiad  Ba  TaHreHC TOK  (DYHKUHSJIMTHIAAH
EAIDQ = -1ga = -mOynranM yuyH Ky#uaars TEHIJIMK YPHHIH

Oynanu:

b 4
(opmyna Ounan aHUKIaHAZW, M COHHHHT apkmanzencu aed ﬁil.lu

arctg (-m) = —arctg m (3)
APKKOTAHTEHC TYUIYHYACH Xam Ly Kabu KupHTHIA/IN.

m COHHUHI apkkomanzencu ne6 (0; m) opanukna Eraauras
wyHaail ¢ codra aiTHIAJAMKH, YHHHI YYyH clga = m Oynaan. m
COHHHUHI apPKKOTAHTeHCH @ = arcclg m opkanu Genrunanaau. YHUHT
YUYH KYHHJard TeHIIHK YpHHIIH:

uﬂnnqhﬁlﬁw = & -arcclg m. (4)
1 —mMucom. a) 1gx = I)\wu 0) ctgx = B TEHTIaMaNapHy e4amMH3.
n T
Evnm: a) ﬁmh1ﬂu HJ.\.M. JIeMaK, x = |M +rk ke Z.
0) n.?mﬂaul/\w. bn?_mz‘kumﬂa+a».» elZ.
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2 —mucoa. a) arclg Alz\w v“ b) E.nnﬁﬁlkwv COHJIAPHH TOMAMM3.

Eunm: a) (3) popmyna 6yiinua a) a...&wﬁlkwv =— nwﬁ.mﬁl\wv = |W“

0) (4) dpopmyna 6¥iinua 6) arcctg AJ\wv =F M = u%“
3-mucon. TenrnamanapHu equur:
QﬁM+nynmnﬂnl_" (n
ﬁ n u | +1gx 1
Eunm: 1g( —+ x |[=—==; c1gx =— pecax,
4 I—1gx tgx
! 2 y =i
N=>T&_=* 1o l+y 2-y&o
l—1gx 1gx —_———
I-y vy
1 |
= @nnm o x, Hnwﬁwm +nr,ne”.
Kapob: x =arctg W +nr.neZ.
4-mucon. TeHriaManapuu eHuHr:
g x—2tg7x +31gx -3 =0. (2)

Eunm: a =tgx neb Genrunacax,
(2)=24°-24* +3a-3=02a'(a-1)+3(a-1)=0&
& (a-1)(2a* +3)=0q,=1.
4

Hemak, tgx=a, S 1gx=1< x HMT; +1),keZ.

Kasob: WT» ~1),ke Nw.

S-mucon. Tenrnamanapuu eunur:
2sin’ x+1g7x =2. 3)

2 2
sin” x y
———— Ba @ =sin’ x jgecak, 0<a<l
l—sin” x
IKAHIHTHHK Ha3apja TyThb, (3) nau

Eunm: Arap 1g°x =

224

Gvnvmn+||nuﬁ.mnurmn+mncﬂva_.u nm|Hlu.

a

l—a 4

.o 1 J2

Wlynnait kunub, a, #2,a, =— =>sin’ x == <> sinx =+,

2 2 2
V2

mmzanqﬁv.«k uﬁl_v~..“_m+aﬁ»mN“

I\Ml nel 7T

sinx=———ox, =(-1) =+ nez
2 4

Kano6: mﬁwaiv_amm“x

Tenrnamanapuu esumuunr acocuii yeyanapm.
Tpuronomerpuk TeHrnama HOMaBJIYM apryMeHTHHHT
TPHIOHOMETPHK (DyHKUHsIapura Hucbaran
P()=ay" +az"" +..+a,_ z+a,=0 (6)
KYPHHHLIAArK anreSpank TeHriamMara KeITHPHIMLIA MyMKHH, Oynna z
OpKaJi SinAx, cosAx, 1gAx, ctgAx (ynkunsnapaan Oupu
nponananran. Anrebpauk Tenrnama Kkaou (1) TpuroHomerpuk
TEHrIAMaNapHu €YHIILA AHIH HOMAbJIYM KHPHTHIL, KynaiiTysumnapra
@KpaTHI Ba X0Kaso ycymwnap kynanauunamu. JKapaéu our comna
TPUTOHOMETPHK  TeHrnamanapaan  Gupunu  eunmmraya  Gepaam.
TpuroromeTpux Tenrnamanapun eummga acocan Kyituaarm xomnaR
Yyupaiian:
1) R(F(x))=0 Tenrnamaza R TpuroHoMmeTpuk (hyskuus Genrucu
octHaa x ra Gornmk 6ynran  F(x) udoma Typubmm. F(x)=z
AIMAIITHPULL OPKa/H TeHrnama our comta R(z)=0 tpuronomerpux
TeHriamManapaa  OupHra  KeATHPHAMIUH  MYMKHH. VHUHT Z=g,
nimsnapn 6upma-6up F(x) =z ra kyHUIaaM Ba X HUHTC KHiimaTnapu

TONHIaau.
V3
= —— TEHIJIaMaHH eYaMHus.

6 — MucoJ. m:_ﬁ_c\fr il 3

8

n 7
Eunm. Muconumusna f(x)=10x+—. Tenrnamara 10x+==z

8 8
J3

AIMALITHPHIL KHPHTCAK, .,..:_Nuq Tenrnama xocun Oynanu. YHuur

225




T

eunmu: z=(-1)" +xm,keZ By 10x+ g =2 Kyitunaam Ba xkaBo6

TOonvmagu:

2= (-Z 4 () +hr)keZ

= q TEHrmaMaHHu eyamus.

10 mu.,\l
3

7 — muco.. hwhhu +6x +M

T
Eunm, mnhw+oh+.ol AIMALITHPHIL  KHpUTamu3. Teurnama

V3 7

I8 z=—— kypunuwra kenagu. Yunau z =—+xr.ke Z un Tonammnz. V

3 6
XoJiaa H~+ma+MHM+§nme Ekn H~+oh|§,Ho.kmN.
Ksanpar rtenrnamaunur HIu3napy x= -3 Hkﬂm.»mm OyHaa
9+kn 20 éku k - =-2.86..., sbHK
k=-2;-1;0; ... :

Kasob: x= -3 +\9+kr ke Z, x>-2.
2) sinx= sina, cosx =cosex Ba Igx=tga  Tenrnamanap. By
TEHrnamanap Moc paBuuIa
x=(-D'a+krkeZx= ta+2nr,ne Zx=a+tnteZ
(opmynanap éppamuna eunnuin MYMKHH.

8 — mucou. cos(5x —45°) = cos(2x +60°) TeHrnaManu eymur.

Eunmm:  5x—45°= +(2x+60°)+360°k.k e Z TEHIJIaMalapHu
eYaMH3.
Sx—45°= (2x+60°)+360°k.kc Z
TEHTIHKAaH
x=35"+120°k, ke Z
CUHMIIap rypyXHHH,
5x—45°= -(2x+60°)+360°k.k € Z
TEHIJIMK/aH 3ca

X uwTafruSnE; eZ

CHUMIIAp IYPYXHHH TOMaMH3.

Kasob: x=35°+120°k,ke Z, kn.wﬁl_m.;wocas.n eZ

9 — mucou. sinx” = sin(6x—>5) TeHrIAMAHH eYaMus.
Eunm: x* = (~1)*(6x—5) +k7,k € Z tenrnama xocus 6ynazn.
Arap k xypr 6ynca, sbin k=2n,neZ ma x* =6x—5+2nr.neZ
KBAJpaT TeHrnamMa keiud Yukaau. YHUHT eYHMH

X2=3%9~ (5- 2—nn), amN.:wrﬁWH_.

b4
Arap k TOK 6¥yica, ABHH k=2m+1lmeZ na
x'= -6x+5+Q2m+)7r,me Z xypunnua 6¥nanu Ba Gynaan

14+ 7
27 H_
3) F(R(x))=0 renrnamama R TpHroHoMeTpuk (ynkuns Gowka f
(ynkuns Genrncn octupa Typamm. R(x) =z AIMALITHPHIN MacalaHu
F(z) = 0 tenrnamaum euwniura Kentupaan. by TeHrnaManumur 213 Gs o

X2 nw”_n/\ol (5-2-nm),me?Z, EN—HI

wiausnapu 6yiinua A....v um_L.T; = Zyy ... TEHIVIAMAJNIAp MAXKMYACHHH
XOCHII KnitaMu3. Yiu eunw Ouian Macana Xan KijiMHaIH.

10 — mucou. sin’x+3sinx+1,25 =0 Tenrnamany eyamus.

Eunm. sinx=z anmawrnpum watwkacupa z> +3z +1,25=0
KBaJipaT  TeHrjama XocHn O6ynanu. YHuur HIIH3NapH
4= 3,2, = -l sinx= -5 TeHrnama eunmra sra smac. sinx= -1
TeHrnama  x= -90°4360°k,k € Z eynmnapra sra.

4) bBavzan OGepuiaran TeHrnamanHu Kynaumyeuwiapza  axcpamuu

YCyIHaaH TPUrOHOMeTpHK QynkumanaR Huruugucunn  kynaiirma
KYpuHHLIMra KenTupuaa doiinananunaan.

11 — m#ucoa. mn%ulm&amnlmkmz.ﬁ+ ,\Muo TeHIrIaMaHu

CHaAMH3,

Eunm. sin 2x = 2sinxcosx aIMaITHPHILL TEeHIIaMaHn

2c0sx —4sin xcos x — 24/2sinx + J2=0 KYPHHHMLIra KesTupaad. YHUHT
aln KHCMHHH KynaiTyBumniapra axparamMmns:

2cosx(1— 2sinx) +/\MA_ - 2sinx) =0,
(1 - 2sinx) (2cosx+ 2 )=0,

Oynnan:




sinx=0(,5,

1-2sinx=0,
= o
Mncm.n+;\mno. oom.an%1

HKanob: {(1)'30°+ 7k, k € Z} U{+135°+ 27k, k € Z}.

1 _.

12 — mucon . |1+ Mm.ER =COSX TEHITIAMAHH E4HHT, i
cosx >0, cosx =0,
Eunm: By Tenrnama [ , ©KkH § | . 1
1 +—sinx =cos™x sinx| sinx+— (=0
2 2
TEHrJlamMaap CHCTEMAacHra TeHT Ky\IHIMD.
cosx =0,
cosx =0, sinx =0;
. . 1 =| [cos x> OGynranum  yuyyn  Gepwiran
sinx|sinx+— |=0 cosx =0,
! . _
sinx=——;
L 2
T
TeHrnaMaHuur Gapya euumnapn x=2km,keZ 6a x e +2kn,keZ

hopmy nanap Gunan aHuKIaHaM.
Kasob: (2«7, k € Z) CTM+ 2wk e Z).

Xycycmii  ycyoutap. 1) Arap tenrnama Tapkubuaa  xap X
TPHIOHOMETPHK  QyHKUMANAD  KaTHauica, yjapHu Gup  HCMIH
(yHKUMSra KeNTHPHIL, CYHIPA ANMAIITHPHILIAPHK GakapHil Kepak.

13 — mucon. 3sin’x+4sinx+ 2cos’x —7 =0 TeHrIAMaHA e4aMH3.

Euum. cos’x=1- sin’x anmawrupum Gepuiran TeHrnamanu
3sin’ x +4sinx +2—2sin"x -7 =0 [N sin’x+4 sinx—5=0
KypuHHIITa keaTupaan. OXUPru TeHramMajian  Sinx =z aiMaluTHPHLL
Oaxapcak, z'+4z—5=0 kBagpar TaHrnama Xoca OYaau. by
KBaJIpatT TeHriama z = -5,z,=1 wiamsnapra ora. z = sinx
SKaHIMrMHKH 9bTHOOpPra oncak, sinx=-5 Ba sinx=1 Texrnamanap
Xocun Oynaan. YnapHuur GUPHHYHCH €4MMIa 9ra IMac, HKKHHYHCH 7¢a

n
x um + 2k, k € Z eaumnapra ora.
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2) Yan kucmu sinx Ba cosx ra uucbatan paunonan dynkuus 6yaran
R(sinx, cosx)=0  tenrnama. Onaunru  Gasanapia Kypcatub
Yrunranugex, u Ba v ra uucbarau payuonar ¢hynkyus neb,
KMHMaTnapn « Ba v JnapHu Ky, KynaiTupui Ba 6Yaum opkanu
Xocun  Oynammran  dynkumara  aiitunamn.  R(sinx, cosx)=0
TeHrnamaja:
a) arap sinx (€ku cosx) axar xypr aapaxa Gunan Karnawa&rrad
Gyunca, cosx =y (Moc pasuuiia sinx = y) anmalTHpuin Gaxapuiauu;
6) arap Oump Baktaa sinx udoma —sinx ra, cosx sca —cosx ra
anmawrtupuiranaa  R(sinx, n.e.ﬁ.v (Gyukuus  y3rapmaca, ABHH
R(sinx, cosx) = P(—sinx,~cosx)  Gynca, Igy=z  anMaWTHPHI
Oaxapunanm,

14 — mucou. cos'x+3sin x— sin*x -2 =0 tenrnamann eqamus.

Eunm: cosx  ¢ynkuns dakar kydr gapaka Gunan
KaTHAWMOKAA. cos'x =(1- sin’x)' =1-2sin’x+ sin'y  OYJIraHuaan TeHriaama
dakar cunycra Gormmk: 2sin’x—3sin x+1=0; suau Oy TeHriama

sinx=y anmawrapum Gunan  2y° —3y+1=0kypunanmra Kenauu.

1
h==,5=L Illy  rapuka  macana

Byuunr  uaamsnapu: 2

. 1 :
,...S&HM 6a sinx =1 9Hr comla TPUrOHOMETPHK TeHrJamalapHu

eynra kenaan. by renrnamanap OGepwiran TeHriamaHunr Gapua
eyumilapuan Gepaan:

Kapob: x = A-_V.M+ax. keZ .«“HM+ 27k, ke Z.

15 — Mucon. sin’x+2sin2x +Scos’x —4 = TeHrIAMaHH e4aMH3.

Eunmm.  Teurnamanu sin” x +4sin xcos+ 5cos’x —4 =0
kypunumaa €36 onaiiiuk. by Teurnamanu x HHHT COSX HH HOJTa
aiinaHTHpaaMran Xe4 Kawjad KuiiMaTH KaHoaTJATUPMAiiiH, YyHKH
cosx =0 Gynranga sin'x=1 6y1ub, tenrnamagan —3=0 HOTYrpH
TeHrnuK Xocun Oynamu. bywaam Ttawikapu, sinx Ba cosx OJiMard
Huopanap OMp BakTAa Y3rapTHPMAraHja, TEHIIHKHHHI 4an KHCMH
Yarapmaiinn. Jlemax, 1gx = y anMawrHpriung 6axapuin MyMKHH.

Tenrnamanuur HkKana KHCMHHH cos”x ra GYnamus:
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4
tg’x+dgx+5 -——=0.
cos” x

1 “
—— =1+1g°x 6ynranu yuyn
cos’ x
31g”x—41gx—1=0 Tenrnama xocun 6ynamm. By Tenrnamana rgx = ¢
anmaiTupui 6axapcak, 3m° —4m—1=0 Tenrnamara sra 6y1amus. by
247

3

KBaJApaTr TeHrJiama wimanapra osra. Tomwnran wignsnap

Epnamuza Gepuiran TeHrIaMaHuHr Gapua WIAH3NAPHAN AHUKIAMHA3:

mekll.\.ll W+m|;\.m+a.x. keZ.

x=arclg rxkeZ, x=arctg

3) R(sinx;cosx) =0 TeHrIaMaHWHI' 4an KHCMH CHHYC Ba KOCHHYCra
nuchbaran Gup suHCIH QYHKIMSA, AbHH, arap sinx Ba cosx GHp BaKT/Aa
Gupop A ra kynaiiTHpuica, TeHrJaMaHMHr Yam KucmM A" ra
kynaitupunran 6ynanu: P(Asinx; Acosx) = A" R(sinx;cosx),6yuna n —
(yHKUMAHUHT GHD KUHCIMANK fapaxacH, YarapMac MHKI0p. By xonga
TEHITIHKHHHT  MKKana KHCMH  cos"x ra GOynumaam Ba 1gx=y
anMaTHpHIL Gaxapunann. Arap TeHrIMKHHHT 6apya Xaunapu cos”x
ra 6ymunaauran 6yica, y xomna cos™x KaBcjaH Tamikapm YHKapuica,
Gepunran TeHrnamMa HKKH TeHI/laMara axpanajn.

16 —mucon.  9cos®x —4sin'xcos’x = TeHrnamanu eqamus.

Eunm: Tenrnamanunr 6apya Xaanapu cos’x ra 6Vaunamn. cos’x
HH KaBCaH Talllkapura YHKapamus:
; - L cos’ x =0,

cos x(9cos x—4sin x)=0=
9cos’ x—4sin® x =0.
cosx =0 TeHrnama W3NaHAETraH eYMMHUHT GHP TYPKYMHHH Gepaau:
».HW+ 7K,k € Z. IKKHHYM TeHTnaMa cosx Ba sinx ra 2 uucbaran
OHp KHHCIH. YHHHT HKKana KHCMHHH cos'x ra Gynamus (cosx #0),
/4

ABHH X # Hm.+ 7x,k € Z xon kapanantu). Harwxkana: 9—41g'x =0

TeHrjamara sra 6ynamus. By Tenrnama eMuMHHHT siHa GHP TYPKYMUHH
9

Oepaju: .nua...n:th+ akkelZ.
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Bavsan ouwii anmawrrupumnap Tenrnamann yura tesr kywim
OMp  KMHCIM  TeHrNamara  KeNTHpHIIM  MymKkmi.  Macanan,
oS’ x —65in xcosx =4 HRHT YHI KHCMHHH sin’x + cos’x ra (sbum 1 ra)

KynaiiTupui TEHTJIAMaHH
cos”x —6sinxcosx = 4(cos’x + sin*x) éxu 3cos*x + 6sinxcosx + dsin’x = 0
OMp XHHCIH TeHrnamara aiinanTupanu. 3- muconaa
XaMm mynaai By TyTHIT MyMKHH 310,
4) Arap TPUrOHOMETPHK TeHrJIamaga x jaH Oowka sna 2x, 3x Ba
XOKa30 apryMeHTHHHI KYI Kappajin TPHrOHOMETPHK (yuxkunsnapn xam
KatHawaérran Gynca, ynap MKKuIaHras, YUlaHral aprymesT
TpHrOHOMETPHK  yHKumMsnapn Epaamuaa  daxar Oup aprymenTra
GornMK TPHroHOMETPHK (yHKILHS OpKaH uoaanaHMIm MyMKHH.

17 — mucon. sin3xsin x— sin®2x+ sinx—0,25=0 Tenrnamany
evyamus3.

Eunm: sin2x=2sin xcosx, sin3x = 3sinx—4sin’ x,cos*x=1 - sin’x
Gopmynanapaan  doiinananub, Tenrmamanu ywby  kypuHHLIra
KEJITHPaMMU3:

3sin’ x —4sin'x - dsin*x-(1- sin’x) + sinx—0,25=0 EkH
MXHAMJIALITHPHILIAPAAH CYHT: sin’x — sinx +0,25 = 0.

Kasob: x =(-1)"-30°+180%.k € Z.

18 — mucon. cos3m sinbm -cosdmsinSm =0 Tenraamany eyamus.

Eunm. Kappamu apryment TPHTOHOMETPHK  (hyHKUMSTApH
(opmynanapupan doiinanancak, upona anwva mypakkaBkypunmira
kenagu. by  YpuHaa  kynaiitmMasu  fMFMHaura ailaHTHPHLL
dopmynanapuaas  kenu6 wumkamuran KyAnaare  TeHriuknapiaaH
(oiinananuu Ky naii:
cos3msinbm = sin9m + sin3m, cosdmsinSm = sin9m + sinm.
By wugonanap Gepuiran Temrnamara Tatéuk oSrHica sa LWAKJ
anMawrrupuuinap G6axapuica, sind3m— sinm =0 éxu 2sinmcos2m =0

T mk
Aﬁz_.anmenE_mw.__mh:.<===wn;=z=uv=anax:nl+lme

4 2
connapnan  ubopar. By comnap Gepunra Tewrmamanunr bapua
eqHUMIapUanp.

5) asinx +bcosx =c¢ kYpuunmAArn TCHIIAMANIAPHH  €YHIUHHHE JHT
Kynaii ycynu Epaamun Gypuak KHPHTHIL yCyIHIup.




Arap ¢=0 6¥nca, eunm ycymn Gusra Tanum 6ynran OMp KHHCIH
TeHTJIama Xocun OViaiu.
c#0,a° +b* £0 Oyncun. TeHrnamaHHHr MKKala TOMOHMHHM Xam

a ra 6ynamns:

- + : sin x <
——C0S X = ;
Ja* +b? Ja' +b? a’ +b*
2 2
a b a .
+ =1 Oyarann y4yyH ————==sing Ba
Ja* + b Ja* +b? Ja +b?
|w.| = COS @ TEHINMKAAP YPHHIIH OYnafuran ¢ CoH MaBxkyUTHP.
Ja® +b?
by epna,
c ) . c
cosQ sinx+ sinpcosx = €kn sin(x+ @) = 75— TeHInama
a’+b? a’+b
c

xocun 6ynann. Xocun 6yaran 6y tenrnama I.J,\"% <1 Oynranparuna
a’ +

" . C
eyumrasra: x= -+ (1) aﬂn.:alz\[,|+=a.=mw.
M m
m+v

19 — mucoun. z\wne&. + sinx =2 TEHrnaMaHn e4amus.

2
= 2
Eunm: Tedrnamauusr ukkana ToMOHHHH J\T\mv +1"=2ra

NE) 1

o6yncak, M.D&.« + m&.nn =1 xocun 6ynanu.
N T o_.
o =S8in—, —=cos— OYarannaurn yuyu
2 3 2 2
. T . ) T
SIN—COS X+ cos—sinx =1 = E:T+ Iun L=
3 3 3
T T T
DX+—=—+2Ukr=>x=—+2kn ke Z.
3 2 6
20 — mHcon. 25in x4 3cosx =4 TeHrnaMaHn eqyamus.
o i
Eunm: Q”‘l > 1 Oynranu yuyH TeHrnaMa eduMmra sra amac.
2% +32

6) bBav3u TpuroHoMeTpHK TeHrnamanap 4an €kM VYHI TOMOHHHM
Gaxonaw iynu 6unan ocon eunnamm.

21 — mucon. cos2x +cos3x +cosdx =3 TEHITAMaHH e4aMu3.

Evunm: Tenrnamanunr yarn TOMOHHJArH AMFHHIM
cos2x =1, cos3x =1, cosdx =1 TEHTJIMKAap oup BaKrTaa
baxapuirangaruna 3 ra tenr Oynamn. By tenrnmknap 6up BakTaa
Gaxapuna onmaiinn. Jlemak, Tenrnama €YHMIa 2ra 3mac.

22 — mucon. 1-cos*3x+ sin’2x =0 TeHrnamany evamus.

Eunm: Tenrnamanu  kyiimgaruua  &3u6 oJlaMus3;
sin®2x+sin’3x=0. Byunau, sin’2x— sin*3x=0 cuctema xocun

. T
OYnanm. sin2x=0 renrnama x= k. x=—+ rk HILIM3napra  sra.

2
T ;02
xX= M + an,neZ COHNapH sin“3x=0 TeHIJIaMaH i
KaHOATNaHTHpMaHAN. x= 7k wuaaM3 sca sin’3x = 0 Ttenrnamauu
Kanoatnantupaim. Jlemak, Oepuiaran Tenrnama x= nkkeZ

HJIIH31apra sra.
7) p (sinx+cosx, sinxcosx) =0 KYPHHHILAArH TeHrnamanap (0y epna
p Ounan sinx—cosx ra uucbaran paunonan dyukuus Genrunanran).

By kabu tenrnamanap sinx—cosx= ¢ anMawTupHi iiynu  Gunan
CYHIIaAH.
23 — MHCOJ. Sinx + cosx = 1 —2sinxcosx Tenrnamann eqamus,

Eunm: sinx +cosx =t ANMALITHPH L KHpHcak,
Sin® X+ 2sinxcosx +cos’x=1*  €kn  2sinxcosx — 1 —1 OYnamm Ba
TeHraamMa  r=1—(’—1) «kypunmwra kenamm. By Ttenrnamanuur

m =Lm, = 2 wnnusnapu Epaamuna sinx + cosx — L; cosx + sinx = -2
TEHTIAMalapHH XOCH KHJIaMH3.

2 T
sinx+cosx =1 tenrnama x= ( -1) 2 2 +ka,k € Z wnausnapra ora.

Cosx + sinx = -2 TeHrnama sca e4WMra sra IMac.

Kapob: Jlemak, Gepuiran Ttenrnama  x— ( -:,M. rMi...a.» eZ

HJIIH3/1apra ara.
Yuusepcan AIMAWTHPHIL. 3-§ HUHr 4-Gaupunarn (9) sa (10)
thopmy nanapnau (oiiganannt, x#22x+)mkez KHAMaTaap yuyu
Ky#inaarn myHocabatnapnmn Xoci Kniamus:
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(2)

Arap  R(sinx;cosx)=0 tenrnamaza (1) Ba (2) anmawTHpuiinap

Gaxapuinb, EWHN ypHura kyiuum tatOMK THiCa, Yarn TOMOHH Z ra
uucbaran paunonan GyHkuns 6ynran Tedriama xocun 6ynanu:
o) .
R ..Nu“_ N» 0. 3)
1+2° 1+z

TeHrnaMa wiausnapuun (arap 6y niamusnap mapxkya 6ynca) Gupma-oup

QMMN ra Kyitub, x HUHr u3naHaéTrad KMiMaTiapu TONMMNAMH. Iga
2

nhona a = 24 k., k € Z kniimatnapia anuknanMarawaurn cababnm x
2

HUHT x = (2x + 1)z, k € Z kuiiMatiapd anoxuia TeKIHpuiaam.
21-mucou. 3sin t —cos [ =3 TEHrJlaMaHH e4aMuns.
Eumm. (1) Ba (2) ¢popmynanapaad doiinananud, sint Ba cos ! vy
t
1g L opkaiu udonanaiimus, cyur 1g ) =z AIMAWITHPHIIHA KHPUTAMH3.
2
6z 2z°+4

>~ PalMOHAN TeHrIamMa Xocus 6ynanu. Yuunr

Haruxkana, — =
1+2° 14z

=z ra KyAMH3. rg==1

1
2 2

t !
TeHrnamajgaH [ = 5 +2nk,keZ umn, g 3 =2 TeHrnaMajaH aca
1 =2arctg2 +2xk,k € Z Hn XOCHI KHTAMU3.

25-mucos. TeHrnaMan evunr: 81'* 4 81°%°* =30

" T
Eunm: 81" * = y = 81" " =R nﬂ.

unausnapu  z, = 1,z, = 2. Ynapuu kerma-ker /g

Y xonna (10)=> y* —30y+81=0<> y, =3, y,=27. dumu ne Z. ke Z
jnap yuyu
1

& T . - a
a)81" uuﬁamﬁuan_ﬂvm_uhuﬁmﬂﬁ_ uwm,iqa._

3

6)81""F =27 ﬂk_a_m.«uuﬂ.aiuwﬂﬁr = Hmiﬁ.

AKasob: %%Auoa +15+5),ne Nf

Tpuronomerpuk renrcusuknapun uchoraam
Tpuronomerpuk  TeHrcuzauknapuu ucbornam  Macanac  Gabian
anrebpauk TEHICH3MKIapHH HCGOTIAII MacanacHra KenTHPHIA/H.

26 — muco. 4cosx —3sinx <5 TEHrCHINUKHNH HCBOT KHIAMK3.
H _—
2
TEHICH3NMKHH KYHH/Iard KYPHHUIITA KeJITHPA/H:

3
20 NLJ 3,mquNM;NichaNiv“wc (1
1+ 147

TCHICH3JIMK 2 HUHT Xap Kanjai kuiimatuna Ypunnn. Jlemak, Gepunran
TeHrcHsnK Oapya x# 7 + 2zx,k € Z nana 6axapunanu. Tekuupuiu
TEHICH3NIHKHUHT x# 7 + 27xk,k€Z y4yH XaM YpHHIH dKaHHHMK
Kypcaraju.

Eunm: rg 2, x#m+2xk,k € Z yuusepcan Ypuura kyitui

27 —mucon. ABC yubypuakna 1g° —+1g° —+1g° —>1

2 2
TEHICHIIMKHUHT OakapHIHIIMHE HCOOT KHIaMu3.
Hcbot. ABC yubypuakuuur A, B Ba C Gypuaknapm yuyn

: A uhwu 2 A mﬁ.u . B uﬁu
B =85 | t\8 | ke =g =] 20

} Mm um
2

2 2 2 2 2 2
EKH

VLS L L. ¢ 2 e € s
8 ww mwlmmww .mmwu hmmw
MyHOCabaT Ypuniau SkaHnuru paswad. By epaa reomerpus kypcuia
Mabiaym O¥iiran
A —c = =
Palﬁmnﬁ a.._.hlamin.c &wmﬁmWEMHh -
2 2 P 22 P 22 p
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TeHrauKnapaad oiiganancak (0y eppa a, b, ¢ — yubypyakHuur moc

at+b+c
pasuiusa A, B, C GypuakiapH Kapiumcujiara TOMoOHiap, p H%v.

HcOOTIAHNIIM Kepak OYraH TEeHICH3JIMKHH XOCHIT KHIIaMH3,

DHI COUIA TPHIOHOMETPHK TEHICHITHK/IAPHHE €9HILL
Sin X > m,cosx > m, 1gx > m,clgx >m Kabu KYPHHHLLIATH
TCHICH3/IMKJIAPHH  e4Mllja  KOOpAWHATANM  aiiaHanaH  Eku
TPUroHOMETpUK dyHKUMANapHuHT rpaduknapuaan Qoiigananamus.

28—muco.. a) sina >0, 6) sina >m, -1<m<1; ¢) sina <m
TEHICH3IMKIAPHH e4aMH3.

Eunm: a) sina >0 HUHr eyumnap TYIJIAMH CHHYCOMJIAHWHT
abuuccanap ¥Ykujaan IOKopuaa koinawrad GYnaknapym  Gunan
annknanaamn (21- pacm).
by  Oynaknapman  Gupm
................. abuuccanap ykuuuur (0; m)

posinx opaliuFura, KOJTanjiapu

..//mm\\u_. 3 {uw,r/. X yunan 2wk ke Z

- Y30KIUKIapjaa  Koinauwra
2]-pacm OpanHKIapra Moc Keaaum.

Hemak, 27k <a <(2k + 1),k € Z KypHHHILAArH OpaMKIapia ETyBYH
@ COHIApruHa euyum Gynamn.

0) sina >mrenrcusaukun  evamus, Oyuga —l1<m<|. bBupnuk
aiilaHaHMHT OpAMHATANAPH m jan karra Oynran Hykranapu y= m
TYFPH YM3HKAAH IOKOpHAA »xoitnawanm. Ynap MBN é&iinn Xocun
KHJ1a/in n_wm-vmnz_u.

by éiira M(a,) Ba N(7-a,) nykranap
£ KHpMaiiau. Llynnait KHIno, sina >m
\ \\:n/o/ : a.__.,..luaﬂ TEHICH3ITHKHUHT eunmu (@7 |Q=v HHTepBa
C 0 1 ¥ Spaamupa aHMKIAHAH.
/ 1\ a, =arcsinm Ba y =sinx (yHkuus gaBpHii
(hyukuus O6ynranu YHYH Gepunran

22-pacm TEHICH3AHKHUHT Gapua euumiap TVniaMmHu

(arcsin m+2xm.w —arcsin m+2xkmk e Z

arcsin m+2kw <a <mw—arcsin m+2xn.ke Z
KYpHHHIL/A E3aMu3.
sina > m TeHrcusnuk m>1 na Gaxkapunmaiian, m< -1 na sca Oapua a
Japna Gaskapunau.
A) Sina<m TEHTCH3IMKHH eYHIl o =—7 ypuura kyiimm opkanu
IOKOpHJIa  Kapajiran Xojira KenajM: Sinz> -m.  YHHHI bapua
CUHMJIAPHHH E3amu3:
arcsin(—m)+ 27k < z < 7 — arcsin(-m) + 2xx.k € Z.
arcsin(—m) = -arcsin m pa z =—a OVnranu Y4YH Gepuiran
TEHICH3MKHUHT Gapya eunmnapu Kyiinaarnya 6¥naau:
— —arcsin m+2kx <a < arcsin m+2xm,k € 7.
30 — wmmcon. a)cosa>m: 6) cosa<m TEHTCUAIUKIIAPHH
eqyamus.
Eunmi: a) m>1 j1a Tenrcusnmk euumra sra amac, m< -1 nasca &
HUHT  Oapya KMHMaTIApH TEHTCH3NHKHM KaHoarjanTupaau. bBus
—lsm<1 G6yaran xXonuu kapaiimuz. 17-0 pacMra kapajiramsja

m<cosa<l 2a B,AB, & moc kenamu, Gynna B(a,) ea B,(-a,)

1ap X= m TYrpu 4H3HK OWNIaH KOOPAMHATANN AMNAHAHWHI KeCHUIHII
Hykranapu, A(0) -—xucob Gowm wuykrach. Jlemak, cosax> m
TEHICH3NIMKHHHI eYUMH —a, <a<a, &u —arccosm< « < arccosm,

Exu DyHKLHS NIaBpH awTHOOpra OJIHHCa,
—arccos m+2nk < a <arccos m+2xk,k € Z 6ynanm.

¥ 6) cosa <m TEHrCHINMIHMHM  ewmHw
@ = 7-ZAIMAWTHPHII OPKaIH  KOKOpPHJIA
Kapajiral  TEHICH3IMKKA  KeNTHPH/a/M:

' cosz >-m.Bynjian -

}I"&

-

B HH TonamMus. Z=nM - Ba

E arccos(-m) = x — arccos m6yarauu
23-pacm yayH

arccosm + 2kx < a < 2(k+ 1)z - arccosmk € Z

6ynann.

31 — mmucon. fga< meatga> m TEHICHUIMKIAD eYHMHHH
TONAMM3,

Eunmwm: arctg m ravpudmpan doiinananamus (23-pacm).
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B(a,) nykra EAC spum aiinananu EAB, sa B,C €iinapra axkparaim,
Oynna E ﬁnmw Ba C ﬁlmu Vunan E, By, C nykranap unkapunanu. EAB,

éiina rga<m, B)C @&ina sca citgor> m TeHrcusiuk Oaxapuiajn.
Hemak, ctgar < m TEHTCH3NTHKHHHT €YHMH
n
IM+xaAn <arctg m+xkn.keZ,
[ga > m TEHTCH3IIMK e4HMH 3ca

T
arclg E+maARAM+xa% cZ

6ynanm.
Iy xabu ctga <m,ctga >m TEHrCH3JIMKIAPD €YHUMH MOC pasHla

arcctg mrkr<a<nm+knkeZ ea kx<a<arcctg m+knkeZ

Oynaau.
32 — mucodr. c1gx <1 TEHTCH3JIMKHH e4aMH3.
Eunm. y=1 TYrpu YH3HK Y = CIg KOTAHIE€HCOWIAHH “EKCH3

kyn A,,A,4,, .. nykranapaa kecanu (24-pacm). Xocun Oynaaurau

n
opanukiapaas Gupu M“M . KoranrencHuHr naspuin XxaMm sbstubopra

n 3
o0, eYUMHH = 4 g < x < 7 + 7K,k € Z KYpuHHLLA E3amMu3.
4
TPHrOHOMETPHK TEHTCHINHKIAPHH HHTEpBA/LIAp yeyiau Onian

eunut. F(1)>0 ¢Exn F(r) <0 TPUroHOMETPHK TEHICHINHUKIAPHH
euMila uHTepBannap ycynuaan goiinananamus. 1y makcamna osniut
F(t) dynxuusunur T, acocuii paspu, F(1)=0 rtenrnamanunr [0; Tp)
opanuKia ETrad HIIM3JIAPH Ba Y3HIIHIL HyKTaJsapu Tonunanu. Ynap [0;
T,) opanmuinu GHp HEYa HHTEPBAJITa KpaTalN. SINAll HYKTAllapH yCy i
KyJu1anuino, QyHKUMSHUHT UHTEepBaINapAaru HLIOpanapy
auuKinaHaan. DyHKUMSHMHT  XOccanapuiad, Kymianad, Kyr-
TOKJUruAaH (oiiiananuin HIIHK OCOHNALITHPAIH.
33 —mucon. F(a)=cos2a—cos3a <) TEHICHAIMKHH e4aMn3.

Euanm. 1) cos2a wwur paspu: cos(2a +2rx)=cos2(a +T)),
Oyunan 2a +2x =2a +71)).7, = m: wmy kabu cos3a HHHT 1aBpH
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2r
T, =—. By COHJApHHHT SHr KHYMK YMyMmuil 6YiunyBuMCH , SHHH

3

T\, =27 conn F(x) hynxuusunnr acocuii aaspu 6ynam;

2) F(a)=0 tenrnama unausnapu 2a = +3a+2xx.ke”Z MyHocabar
OVilnya aHuknaHajm, busra ynap wuupan (0; Tp) opanukaa
ETraHJapuin  aHUKJIall  eTapiaM, KOJraHjapH Ty  nmasp Ounan
takpopaaHaaM. Opamukauar o =0 uan yuspa F(0)=0, sSbHH
F(x) <0 Tenrcusnuk OGaxapunmaiinu. Jlemak, OpanuMKHHHI uan y4u
OYHK KOJIaJIH. OPaJIMKHHHI HYHAa ETran wiausnapHd tonamus. Illy
Makcajula MyHocabaraaru x ra kerma-ker 0, 1, 2, ... Kuiimatnap Gepuin
Ba 4 HUHT KuiiMaTnapu nuuaad (0; 2m)

27 4r 67 87
HHTEpBaJia ETraniapuHu axpaTuil kepak. Ynap: —,—,—,—

5'8°'S"s
3) f dynkuus con YKuaa y3inykcus;
4) (0;27) opamnk ﬁohwla I} 2% SE ] i | mln.mla . mla.“wa
5 58 55 55 5
MHTEpBaIapra axpananm;

u
uu ﬁc“% cumbx_ﬁmznmsz:wﬁma:n:&mq::m M HH onaiimk. Yaaa

3
.A.Mu = nomwm !nn.m.ﬂUq = IW +1>0. Jlemak, 6y opammukiaa Gepuiran

TEHICHAJIHK Oaxapuimaiian. Texumpum TEHICU3IHK

27 4n|[4n 6n
wnw ; -m|ﬂ opanuKnapja OaxapunHiunan kypcaraan. Eunm
ywby opanuknap Gupnawmacuaan nbopar:

ﬁw +~aﬁh[a + NMLCM@. +ma»”m|a +~a».»mm.
5 5 5 5

a
34 —mucon. Fla)=1ga —1g .JL > () TEHrCH3NIMTHHN eYaMH3.

Eunm: 1) 1ga uuur naspu T,=m, ..mm‘n HHHT  JIABpH

T,=3xT, ea T, uuur sur KHuuK ymymuii GYyiunysuncu, swuu f

HuHr acocuit naspu T, =37 Teurcuznukuunr [0; 3n] opanuknaru
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CUMMHHH TOonuw etapad. Koaranwnapu con ykupa 3m jnasp Gunan
TaKpopJIaHaju;

2) 1igax—tg W =0 TenrnamasHuHr Wigusnapu: a =3xk,k € Z. Ynapnau

[0; 3n] opanukaa érranm 0 Ba 31
a a

3) f dyskuus cosa =0ea n&Muo za, ShHH Qnml+a,x..mmN
7 3r Sr
HyKTanapaa ysuiuwra sra. Iy xymiagan AT HyKTanap

kapanaérran [0; 3n] opanukaa xoiinawran;
4) TOMHUIIraH HyKTanap [0;3x] OpaNHKHH

0,z Mu'ag Wmmla,u_ _”wﬁ.-may_ﬁ:nzhmvﬂm aTam;
22 21t22 L2 - '

5) CHHHII HyKTanapu €pnammia Oepuiran TeHrcH3nuK euumu yiuby
HHTEpPBAJIApAal TY3IHITaHIHIHHE aHHKNAiiMH3:

Tarm+uiw.ﬁulw.+uaru%+u§ .»mN

f— 10K dynkuus. [llynra kypa xucobnawnaphu [0; 371 na amac, Ganku

|u%“um na Gaxapuin Mabkyn. Xakukaran, F(e) >0 tenrcusnux

T“W .nmmm*mv:unm. I.M“c na F(a) <0 tenrcusnuk 6axapunaam.

Kapob: ﬁl.”wum + wiﬁlm +uaL.T§“M + uaL.» eZ.

35-mucon. Yby 2sin® x—sinx—1<0 TeHrCH3NIHKHH e4HHT.
Eunm:
(2) & (sinx- _vﬁww=h+Wu <0& |anm=u <l

aﬂm+wa?
2

wﬁ»IMAHAW+M»a.»mN.

5.5-§. Tpuronomerpuk TeHIJIAMAJIAD CHCTEMACH,

Tpurotomerpuk Tenrnamanap cucremacmumy eyHlIla IKOpH/Ia
KYPHIraH TeHrnamanapHu eyquu YCYJUIapHIaH Ba TPHIOHOMETPHK
(popmynanapaaun doiinananunany.

Kyiinaa TEHrlaMazlap CHCTEMacHHH eYHIIHHHT y3aura xoc
Xycycustaapn OMIaH TaHMILAMHU3.

Ssinx=siny,

I-mucou, TEHr1laManap CHCTeMacHHH eYyamMus.

Jcosx=2-cosy

5sinx =sin y,

Eunm. Bepunran cucremann KYpUHHLIA

2-3cosx=cosy
€3ub onamus. By cucreManHHT KBA/IpaTra KyTapuiiran TeHriamaiapuHu
Xajama-xaja Kyuicax,
25sin” x+4—12cosx +9cos*x =1
€Kkn
16¢0s”x +12cosx —28 =0
Tenrnama xocun Gynaam. Xocun 6ynran 6y TeHrnamamm cosy ra

7
Hucbaran euub, cosx =1, cosx HIM TeHrnamanapra sra Gynamus.
7 -
cosx = 2 TeHIlama eunmra ara smac. Jlemax, cosx =1 6¥nummn 3apyp.
cosx=1, swun  x=271n.neZ pa  sinx= 06ynraun  yuyn
5-0=siny, 5
CHCramara  osra  Oynamus. by  cucremanas,
2-3:1=cosy

Y=2k+)z,k € Z skannurn TOIKIAJIH.
Kasob: x=27n.neZ, y=(2k + Dr.keZ.
sinx+sin y = m
2 — muco.IL. 3 TEHI1aManap CHCTEMACHHH eqaMis.

xLy=a
=3

Evnm:




: . 4 + = 4
SINX+8iny=—, 2sin 21 cos qu,
3 - 2 2 3 =
o =Z X+ <Imm
y 3 Y=3
-
- 4 - 4
MmEMnom&uv_nw. ncmhu.fuw..
=54 6 =
3 3
nom».ww <1 wapr Gaxapunmarannuru Y4yH CHCTEeMa e4yuMra sra
amac.

3 — mucou. Teurnamanap cucremacuuu eunnr.
sinx—cosy=1,
(1)

cos2x—cos2y=1.
Eumum: u =sinx, v=cos y 16 6enruna6 oJicaK,

sinx—cosy=1, u—-v=l, u=—

(s W L PR T
SIn" x+cos”™ y=— u +:.HM y

2

By epaan (n,ke€2);

: x, = Al:..m..+aa_

sinxy=—, z
(1) 2 o
cos HIM |HWM+~.§.
¥ 2 Vi 3 :
X, = AIS_.MT_.S..
Kapob: (nkeZ).
27
¥ qu+~.§n

4 — mucon. Tenrnamanap cucTeMacHHu equr.

i

4
Xi== Hmlm.
1-1g2x &
=1g2y.
1+1g2x
Evmm: CHcrema
T T T
.nuM:+NEQHN:+wc,.uﬂmmm§l:“»._‘.3mm.. uiaprtaa
auuknanran 66, yuna (n e Z);
eualm. y=x-=,
(2)= = 12 =
I —1g2x aﬁm au ol X s 2y T
= X—— —_— = -
1+1g2x (7% i Pl L] i
/4 57 nrx
R g wm
= =3 (2a)
3% o, R AN
8 4 (7T
Kasob: YsrapyBunnapuuur (2a)  narm Kuiimatinapu

CHCTEMAHUHT aHHKIAHUL COXAcHTa KHpranu YUyH y eunm 6¥namgn.
-MHco.. Tenrnamanap cucremacunu eynnr.

Igx+cigy =3,

ey =2 v
=L

Eunm: .nﬂm:.TmEQﬂm.;_aAava_hﬂa.faw?mmc

maptriap acocujia
1

cos(x— y) =3cosxsin y, 2cosxsiny = —,
(3) x y T o ¥ ey
syl =t T
3 |x ==
mmnc_+é+azcthvnw.
i 3
Tlinm
3
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r 1
Oy epna cos Ahl E = ncm_h - .<_ = nomM = M OKAHJUIHHKH  XHcobra
OJlaMH3.

a)x > yb6yica,

B 1 3

z
—y=—=>sli —X})=——=sm(y+x)=—+—>1
x—y uUﬂ:Q x) = (y+x) =+
Oy X0JI/1a CHCTEMa e4HMIa 3ra IMAC.

T : 1 3 )
6) x <y 6Gynca, hlv.HlMUm_z:t&HMIM. Jlemak:

x+y=(-1)"arcsin

y
3= ﬁ,\w

3
By epaan:
T ' 2 /\M mk
bulﬂil_v o Arcsin| =——= +q.mmN 2
. 3 k
..'.aﬂm.ﬁ.ﬁl—uw W..E.nm-: %I% +H~l. keZ

Kapo6: bapua (4) nap Ounan awmknanras(x,.y,) nap e4umu
xucobnanaju.

244

MYCTAKHJI EYHII YYYH MACAJIAJIAP
V- BOB. TPHTOHOMETPHUK TEHTJIAMAJIAP BA

TEHI'CH3JIUKIJIAP.
1. AiiuusTnapuu ucbornaur:
&E =sin2e; b)tg < + 2sin? Mﬁhﬁ =sina;

la—rga 2 2
sin’ 28 —4sin’ g

o sin’ 2 —4 +4sin' g

=2c1gdp,

2.a)sina(sina +sin J) +cosa(cosa +cos f) = 2cos’ a-p.

M *

b)sina(sina —sin f3) + cosa(cos @ —cos #) = 2sin’ Qwh“

c)(sina +sin b.vu +(cosa + nomh% P £

"

2
2. Copnanaturupmnr:
l-12’c 2sin3acos3a
a) _ £ 5 0) = ;
TEE ot 3a —cos’ ﬁMIwn«w

sina +sin3a +sinS5a

cosa +cos3a + cosSa |
3. TYrpuaurusu TeKWmMpHHr:

a)ig55" —1g35 =21g20";

c)

b)cosl0 -cos50 -cos70" =

V3
3

T 4 S 1
C)COS—-COS— + CO§ — = —;
7 7 7 8

4. TPUrOHOMETPHK TEHIIAMANTAPHH CUHHT
1) 3sin® x—2sinx=0; 4) cos’ x+12cosx =10;
2) 41g2x+51g°x = 0; 5) c1g’2x+3=4ctg2x;
3) cos2x—sin2x = 2sin xcos x; 6) (rgx In.ﬁw.n% =1+ectg’x.

5. XKy¢r napaxacuuu nacaiitupui yeyniu Ounan eunnaanran
TPHTOHOMETPHK TEHIIamanap:
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. . 2
a)sin’® x +sin” 2x = cos’ 3x + cos’ 4x;
b)sin® 2x+cos* 2x=1:

in6
c)sin® 2x +cos’ 2x = :FM:M“

6.TenrcusnuiIapHy evnHr:

1 NE)

a)sin x > |m“ b)cos2x < ININ o)gx > —3.

7. TeHrcH3NuKNapHu e4ynnr:
a)2sin’ x—7sinx+3>0; b)12cos’ x+7sinx <13;

c)gx +ctgx <=3; d)cosx+cos2x+cos3x <0
. . 1
€)2cos2x+sin2x > tgx; f)sin aﬁncm.« + MU <0.

6. Tenrnamanap cucreMajapuHH €YHHT;
1

sinxsiny =——, tgx—1g2y=1
4

a) b) 4
3 1g(x-2y)=—;
nomhncm.gnM” 3

1gx+sin2y =sin2x,

) 2sin ycos(x—y) =sinx;
; n
2sinx=siny, = y+$+—
d) V2sin 2 e) = 4

V2 cosx =+5cos Y- |igx=—3rgy;
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