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C¥3 pOIIYK

Anre6pa daHMHHEr HacTJabKH TYWIYHYaJNapH 3paMus-
aan 111 acp onman Mucp Ba IOHOHHCTOHZA mnafizo Gyau6,
yeaa Oyryd Ba Mychar paunHoHan COHJAp yctuaa apHpMe-
" THK aMaanap Kapasran. Fpex maremMarur# lInodaHT TeHr-
JaMajsapua GYTYH cOHJAApLa euHll Macatajapd GHAaH XaMm
XyAAH Wy AABpAa HIYFYJAJAHraH, :

" . DPupHHYUHE Ba HKKHHUH Japamajd TEHrJaMajapHH €yHIl
XaMAa «anredbpay cysuuuAr nafino Oysumuaa spaMu3-
Hudr 800-—850- finsnapraa smab, HKOA KHATAH XOpasM-
ank Myxamman M6s Myco an-Xopa3aMHAHHHT xH3MaTH Oes
HEX0A KaTTajmnp.

®. Buet (1540—1603) ToMoHHAAH anrefpara MabiIyM
Ba HOMAa'BJIYM MHKAOpJNapHH Xaphaap Ounan Gearmaam
TYIIYHSACHHHHT KHPHTHAHIUH Maskyp ¢aHERHr PHBOXKJAA-

HHIIAAA XajJ KHJIyBYK oMuaaapiAaH Gupr Gyaau. Counap
ycTAAa Gaxapuaaaurad KYlHil Ba KyNafTHpHI KoHAa-
JIAPHHHAT YMYMJALWITHPHJHIUE anreGpaHK TeHraaMasap Ha-
SAPHACHHHEI PHBOXKJAHHWIN YUYH MYXHM axaMuat wach
aThn. AnrefpaHk reHraaManap pa yxapau eurm XIX acps
- AuHr GomaapHraya anare6pa QaHUHHHT acoCHA MapsyH
-69an6 xucobnranann. :

- Dapaxacy GewgaH xuwuHk GfnMaran aare6pauk TeHr-
AaMaNapHd paiHKaA/1apla €YHJHIN €KH eYH/IMACAHK Ma-
cajlacERHH ¢paHnys matematird 3. FTaanya (1811—1832),
HopBernsyiiK MaTemaTHk H. X. A6ear (1802-—1829) Ba
Gomka MaTeMaTHKJIap TOMOHHAAH rpyNnanap ne6 ara-
JAYBYUH aKCHOMAaTHK ycyJAda KYpHATaH TYLIYH4a Oujad Gof-
JAaHHIH adArebpatn HxTHEPUE TabHATAH OOGBEKTNAp YyCTHAA
" Gaxapuaanural amaanap Xxakuaara ¢am ge6 xapaumra
oanb xenau. By amannap yuyH, Kanmallzup akceoManap
' GaXapaiBWH Tana® 3THIAAH, X0A0C. 3aMoHaBHil anare6-
Pa daHKH xaM XyiOW my MabHOAA YpraHuaany.

Ilyanalt kuau6, anreGpa aBpano aHHUK coHaap, cYHrpa
:anrebpaHKk TeHrnaManap Xaxumard ¢aHAaH ¥3 DHBOXKJAA-
. HHID AyaHHM aKcuoMaTMK Ba afiHHKCa afCTpakT acocaa
~-Kypaérran saMmonapuii ¢amra afimanam.

- XosHprn 3aMoH anrefpa (aHHHMHT PHBOXJIAHUIIHAA
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H. T, YeGorapes (1894—1947), O. 10, Humuar
[(1891—1947), A. M. Maapuep (1909—1967), A, T.K y-
pom (1908—1971), I1. C. Hopukop (190]—1975) kabu
MATeMATHKJADHHHT XHCCaRapH GeHHX0A IORCAKIHD. ’

Kynnanmana MadTHK Ba TyniaMiaap Ha3apHACHEKHT
- GOINaHFHY 3JeMEHTIAPH HKHTYHTHB acocAa OepHaand Ba
6y TylyHdajsap KYpCHHHT Refinkrn Oapua MaB3yJapHHH
6adn sTHILAA KYANauunaAq.

«Acochll COHNE cHCTeManaps MaB3yCHZA HATYpaJ COH-
NAp CHCTEMACH, XO03HPTH 3aMOH aJareGpacHHHHr 4COCHA TY-
WyHuaxapd OYarad rpynna, X84Ka Ba MafiioH TYFpHCHI2
SonanrFay MawsayMoraap Oepuaagu. PanvoHan, XaKHKHA
B2 KOMIIEKC COHAap MafjoHnapH Hasapuacd Oaen aTh-
JAazgH. : : :

«Ynsugan TeHrnaMajap cHcreManapH» . GoGuja sca
QHSHKAM TEHI/IaMajlap CHCTeMallapd Ba YJAADHWHT eauM-
JIAPHHA TONHIU MACAaNajapH ASTePMHHAHTAAP TYWYHUACH-
Aar dofinananmarar xonja éputunamu. Ma3kyp MapsyHn
GyHnaft 6aéH STHIL OfATHATH YCY/AaH MAHTHKAH OCOHPOK
Xamia MakTaGfard QakynpTaTHB Kypc YUYyR acoc OyiaHO
EH3IMAT KHA4JH.

Marputa Ba AeTepMMHANTAAP XaMAAZ YJapHUHT 06absH
Oup xoccanapuHH BaéH Kpjanul Maxcyc 606HHHP Ma3sMyHH-
HH TalUKHJ 3Tand.

«Begropaap ¢asocuy 0Oo0uAa 3Ca BEKTOPNAp CACTEMaE-

. CHHHHF YH3HKJH KOOMFH, YH3HKJIH KyNXHANHK Ba EBKaHX
dasonapuuunr usoMopdbanrd ypranuaaid. )

. XO03Hpru 3aMOH MAaTEeMATHKAacHAAa KeHr TaTfuKKa ora
Gfnras YASHKAH ONEpaTOpiaD, UHSHKIAHW TEHrCH3MHKIAP
CHCTEMalldpH BA YHSHKJIH [OporpaMMataiujzapra OMZ Ma-
cananap xaMm KyAaaHMaMH3ZR §3 YPHHHH TOHTaR,

Xap 6Ap reMaHHHr GaéHu GaTadCcHA e9HATAH MHUCOAJIAD
OHaan MyCTaxKaMJaHaiy. DysaaH Taulxapr KapanaéTran
MaB3y MakTa6 MaTtemMaTHkKa KypcH OunaH y3prH GornaG
Kapanand. Kyanaumana tanaGanapHuar MYyCTaxua Hin-
Jlapd Y4yH eTapJnda MHCON Ra MAUIKAap Oepuaranu.

Myaazxndnap Maskyp Kyanaumansu SsHIAA NEJATOrHKa
oNRfiroxy Tanabanapu yuyH Tysuarau <AareSpa Ba COH-
Aap HA3APMACH» RACTYPH MAacafNaNapHHH HIIHA GaéH KH-
NUEIHY Y3KHEAT acocHdl Basmgach Ze6 Ouazanap,

Kyanaumadn Kyaéama xonaruna yxub, ydzaarn Oup
KaH9a . KaMUHJARKJIADAR TY2aTHHIAA '.5'3 uacnaxamapunn
Geprap YaGekncror Pecnybnukach ®annap Axanemusch-
HHRr Myx0np apsocH, YsGekncron Pecnybmuxacn Qaunap
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Axagempacusnar B. H. PoMmanopckufi HOMHAATH MaTeMa-
THKa HJIMH TEeKIMIMPHII RHCTHTYTH AMPCKTOPH, dusuka-
MaTeMaTHKa dannaps LOKTODH, npodgreccop L. A. Awonos,
NIy MHCTHTYTRWHT KaTTa UAMHA XOAHMJapH, QH3IKKa-MaTe-
MaTuKa QaHaapH HOM3OANAPH M. A. Bepmaxyaos, H. An-
naxos pa Xopasm [JlaBJaT yHHBEPCHTCTHRHHT aarebpa xa-
denpach MYLHDH, KOUERT U. A6ayanaesnapra caMHMHB
MPAHHATAOPIHTHTHMHIHH SHAZRPAMHES, :

Myasaugaap.



1606. TVHJIAMJIAP HASAPHﬂCH BA MATEMATHK
- MAHTHK SJIEMEHTJ'IAPH '

1-3. TYDAAMJIAP BA KHCM TYOJAMIAP

Tinnam sHr MyXEM MaTeMaTHK TyliyHyanapian On-
prAnp. By Ttymynua wmaTemaTHka (palmra TYynAaMaap Ha-
3apHACHRBA ACOCYHCH 6?.uraﬂ HeMHC MaTeMaTHrR [eopr
. Kaurop (1845—1918) TOMOHHARH KHDHTHJIrAH.

T¥naam ranpHpranMaBiurad MaTeMaTHK TymyH4a G-
.*Jlnﬁ, Gansu Gup Hapcanap, GyoMmaap, o6bekTaapHH Gupra-
AMKAA KApall HaTHXKacuia BYXyAra kenaan. Macanaw,
Gapia RBaTypald COHNAPHH 6HprasHkAa Kapam HaTypan
‘COHAAP TYNAAMHHH, TYFPH 4YH3HKA2 ETYBYH HYKTAJNapHH

Gupraamkiaa Kapall Wy TYFPE 4YH3HK HYKTajapH TynjaaMH-
HH Gepanm.

l-trabpurd. Tynnamuu Tamkua aTyeyH obbeKTIAp
Wy TYMIaMHEHT 54EMENTAGPL AefHNaiM.

Tynnamaap oaatia JaTuH &Kk rpek aandGOCHHHHT

foit xapdguiapu GRAaH, yJMapHHHT 9JEMeHTIapH 3ca my
anupOGOREEr KHUHK Xapdaapu Ounan GesJrajnanajd.
- Arap A Tinnam a, b, ¢, ... 3/EMEHTA3PAAH TYSWJIraH
Gyma, ¥y A={a, b, c, ...} kypuunusa Esnnamu- Tymaamun
TRIIKHA STYEHR smmenmap coHH YersH KM UeKcH3 GYJiHuM
nym Ty uyaomﬁar Giman TYAAaMAAp ¥eKH TymiaM €k
qemm “Tyonas 65nagu

"Macgnan, ‘A = {a} B= {a, b}, C==-{a, b, ¢} Tynnamnap
'm THnaam OFm6, yJAap Moc paBAmIza ﬁnm HKKWT4, Y4YTa
‘SneMeHTAAR. Tysd/rad, Harypan counap tynmamm, (0; 1) opa-
JHIGIATH: HYKTANAp TYJMAMH YeKcH3 Tynnawiapra Mucos Syna
oagmi. Bawsw GHp. 4eK/H Ba ﬁapqa UeKCH? TYMJaMaapur §3
SECMONTAAPH OpKa/M -GeBOCHTZ S3Ml MYMKEH sMac. Dywaafi
- XOMAApAZ  MASKyp Tyanamaap ¥3 aneueu’mapummr XapaxTe-
PHCTHK -XoccanapH opxann Sepumanu. ‘Arap A Tynnamuukr Gap-
ua sneMentaaps Gupop P xoccara sra 6juca, 6y rymiam A =
={x|P(x)} xa6n &ammam. Macaman: 1) x"--5x+6—0
TEHFAMAHRHP HUIAIAPH THO/AMH A={x[x*—bx+6 =0]

KypHHALLAA; 2) pamyoHan copmap TYanaMa sca Q={rjr = —q-

6y epaa p P g0 uxTHipui GYTYH COH)} KYpHHHINRA Geri-

naHanH.
Bupop @ 3Jiement Kaumafizup A Tymammur NIEMEHTH



okanqurA ¢ € A &M A D a Kalu COelrunanag Ba & MEMeHT
A T¥nnaMra Termuwm AeG Yxunagu. € GeArH ofaTaa TErHINH-
JHK Gearuci ne6 loputHaand. Bupop b saementumdr A -
JAaMra Ternim sMacaurd b € A €mu b ¢ A xaGu Gearunananu.
Macanan, Y'2¢ Aékn 5€ A,

Aprrafnuk, Gusra 6up weura A, B, C, . . . Tynnamaap Ge-
pHATaH OVAcHH.

2-tappud. A Tynaamuuur xap Gup aaeMeHTH B TYH-
JaMaa MaBXyn 6yaca, Ba akcuHda, B rymiamHHNr Xap
6up snemenTH A na MaBXyA G6yaca, A sa B rynnamaap
Pyaapo Tenz (Gup =xun) pAefiunaad Ba Oy TYIVIAMAGPHUHD
TEHTJIHIH -

A=B | (1)

opKanu OearraaHajy. :

By tabpudpan KypuHANNKH, AKKHTE TYNA&MHHHD TEHT-
JUTH acAMJa yJAapHHHr OWTTAa TYnAaM SKaH/AWrAHH GHA-
AHpaIH,

‘Macasnan:

1) A=1{2, 5}, B={x]x*—T7x+ 10=0} 6yaca A= B;
. 2) A— TekHCAHMKAArH TEHI TOMOHJH yubypuakJap
TyniaMp, B — wy TekucAHKAArH WYKH Gypuakaapu TeET
6ynran Oapua yuSypuakiap Tymiaamu Oyaca, ¥3-YsHpanu.
MabayMku, A=B 6jnaan.

3-Tappud. B Tynnampuur xap Gup amementn A TYnnaM-
.Aa MaRXKyA O6Ynca, B Tynaam A TYNJAMHMHT Kucsm mgnaamis
Definjafy Ba B HUHT KHMcM TYaM sKanaurd 8 S A4 kyprrum-
Ia Genrunasub, = OenrH caksanuuiauk Oeszucit 1e0 IOPUTHAAAM.

Arap A, B pa C tynaamaap OuTra TYIIAMHHHT KHCM
Tynaamaape fe6 KapaJca, ¥ XOJAAa2 CaKJaHHUINK MYHO-
cafiarn Kyfinaaru acocufi Xoccajapra ara:

a) A< A

6) ASB Ba BS A 6yaca, y xonna A= B Byaanm;

B ASBra BEC pan AS C skaHIHIM Keau® YHKAAM.

4-raspnd. B tynramaunr OGapua siaementiapu A
TylAaMAa MaBxKyA 6ynub, iy Ganan Gupra A na sina B ra
TerHuAy OysMaraHd 3JieMeHTNAp XaM MaBXyax Gjaca, B
T¥nnaM A TYNNAMHHErD X0¢ KucM TinaAGmy pefinnand.

Xo¢ KneM TynaaM ' :

__ B A : (@)
opRaay fenrunaHany. ; .

S-Tabpud. Bupopra xam siaeMenrra sra GyaMaran

- wynnam 6w tgnaam Re6 atarazm sa y & opranu Gears-

nasanH, ,
' - 7



6-Tanpuéd, A 'r?rmaunnnr Yar Ba @& Tymaam wy A
TYUNAMHHHET XOCMAC KHCM TYIAaMH Nefinaamu.
A Ba B tymramnapausr TEETAHIHHHA ucﬁo’mam YUYEH

. AUB BB B24

ORAHJMTH KYpcaTHAAAM.

Bupop A 1ynnam B tyunamuuur lgucu TyanaMH 3KaH-
JNATHAH  ncborhail meraH cis A HHHr HXTHEDHE 5JeMeHTH
B ra TerdNR 3KARNMTHEH KypCaTHIN, XeMaKAHP.

‘Terdwmwmk € Ba caglanuomEk U mymocalaTjapH GHp-
Gopunan’ dapk xunans. Macanan, Ternmmnnx MyHocabars yuyH
. CAKJIAHHRLINK MYHOCROATHHUAT GM3 IOKOPHAAR KYpHG ¥1raH yura
xoccac GaxcapHAMaii.

Scaarma. Harypan, 6yTyH, pauaom BA’ XaKHKHA COH-
%ﬁmpnuu Moc papumpa N, Z, Q pa R opkand Gen-

¥YHaa 'Maaxyp Tyn.uawmp' ).»"-I.)?H. NcZc Q< R mynoca-

Gataap Jpunnuamp.
Hcraaran n Ta sneMenTaH TYIMAMHAHT 6apsa KHCM  TVn-

namnapu comr 2 ra Tenr. By TaCAUKHH MaTeMaTHR HHIYRHHS
NPHHUMOK 2COCHAA HCOOTIALN MYMKHH. :

X,argmqa'ran, GHD MEMEHTIM TYNAaM HKKHTAa KHCM TYI-
gam - {Wmy tynaamHuer Y38 Ba & rynnam} ra sra; 2=21
6faraunzan n=1 yuyH TacAHFHME3 JpHUHJH.

®apas xumalmKk, TaciuK 7 Ta snementin M, = {x,, x,,

_ X} rynnaaM’ yuyH Ypusm Giacun. M, ’r?nnamra Xay1
SE—— Kyum6, 6us n+4-1 Ta snemenran M,,_}_l {%)5 %5
v Xy Xy +I} Tjunamra sra Oymamus. M, ., TYUJIAMHHED
HXTHEpHA KpcM TymaMu € M, TYMIBMHHHT KHCM  TYIIaMu-
Aau, €k M, HEHD KHCM Tyn.rtau.r:apura X,y HA KYWHUIRAH
Kocwun 69':11'35 KHCM TymaaMaaH ufopar Oyaagd. Idyupai xu-

y Mo T KHCM Tynmaamnapd comd M, Tynnam

KHCM TynaMnap¥ COHHfaH HKkH Gapasap Kyn 6y.uana Bowxa-

ua KW afiTranza, M, HuHT KECM TYnaamA2ph cou 2.2" =
=2 1 Gynamk.

Hemar, n 1a aneMeHT/H Tyrmammr ﬁapua KHCM TYTnaM-
napn coitn 2" ‘Ta sKaH.

Mucoanap. 1. Bbapua x:ycpr HaTypail coHaap Tyn-
JaMd ueKcHs TymaaM Oyaapd. By TacABKHH HcOOTAam
yuyR HCTAJIT2H 1 HATYPad COHra 2# XKydr HaT)'paTl COHHH
Moc¢ KYHHII K¥dos,



2. Heranran ns=1 Hatypan COHHUHr TYy6 GFnyBdaunapH
TYNAAMH YEKJH TYRAaMIuP.

3. 0=Ix<7 TeHrcH3/IHKHH KaHOAT/IaHTHpagHraH OGyTyH
COHNAD TYNNaMHHH KYHHAATR HKKH XHJ yCynaa €3nil MyM-
KHH:

a) Az{oi l’ 2) 3! 4’ 5! 6};

6) A=10gxLT|xeZ}.
4. 5 ra 6ymanG, 10 ra GymHMafiinran GyTyH COHRap
~ wynnamu B ={10k + 5|k € Z} vexcns Tynnam 6ynamu.

5. A=|a, b, ¢} TiNIaMHHHT Gapya KHCM TYNJAMAApPHHUHE
tynnamn {g, {a}, {6}, {c}, {a, B}, {4, ¢}, {6, ¢}, {a, b, c}}
nan ufopart.

Mamgaap

1. Uekan Ba yeKcHz TymJaMaapra MHCOANAp EeATH-
PHHT.

2. —3<x<3 TeHrcHaNHKHHEr OYTYH ednMJjapH THO-
JAMHAH HKKH YCYARa E3HHT,

3. Bapop coHnmHT Gapya GyTyH Gyaysuunapu Ba GyTYH
6$'nHHquHJ1apH TynnaMu gernu ynaaumn?

4. 3 ra 6ynueu6, 9 ra Gynunmalimuran GyTyH counap

\rynnauﬂ YeKAHMH &KH YeKCH3MH?

5. {1, 2, 3, 4} rynnamuunr 6apqa KHCM T§nnaMaapHHK
€3HHT.

2-§. TYIJAMJAP YCTHIOA AMARTIAP

A Ba B tyniaamnap Gepusran 6yacud. By rynaamnap-
AaH sIHFH TYOJaM XOCHJ KHAHIE MyMKHH. By Magcaara
TYOAaMaap ycTHaa OGaapMAaLuraH Kyhnjgar# amannapsy
KHDHTAMH3! :

l-tabspud. A Ba B tynramaapHURr kKamuza Ourra-
cHra Termiuap GyaraH Gapuwa asneMennIapaaH Ttysuiaran C
?mau wy TtynaaMAapHEHr Oupaguimacu pefiHiiafy  Ba

B kjpuHRIRa Gearnnaraliu.

IOxopunars tapprdra kypa C Tynnamuu h;yfm,uara
K§pHHHLING E3HIN MYMKHH:

C=AUB={x|xc A &u x€B}

Tpnnaunap GUPAAIUMACK TYLIYHYACHHH MWCTA/Arad 4eK/iu CoHpa™
‘FH TyINAM/Nap YUyH XaM KHDMTHII MyMKkuH. n Ta A, A,, .
<y _Au TYIAAMHUHT ﬁnpnammacu A, U AU ... UA,=
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U A x?puuum,ma Ssunanu;

_ 2--raspnq: A Ba B tynnammapimnr Gapda yMymudl sae-
Meg'mapunan TySunrait C TynAaMm Wy TYNJAMIap Kecusimacy
Aehvnaza Ba y A ) B x§puHHIAa -GeArHNAHANH.
‘Mucoan. A= {l, 3 5, 7}, B={1, 2, 3, 4, 5, 6} 6Juca,
Yy xomma A ) B '=.(I .. 5} 6§aapu. .
n Ta A,, g A,’, TynaaMpuBr  KecHuMacH A, (i

nAan. nA-=nA xypnﬂnm,naeaanann

3-13 5pnq: A 'rynnaw:,an B TynAaMHEHT aﬁupmcu ae6
A ra Terunim, nexuH B ra rermwau GynMaran Gapua snemenT-
_MapAAR TYIWATAN ﬁn.naura aﬁmna,nu Ba ¥y AN\DB kypunmmpa
Genrusidnagy. .

~Mxueon A= = {l, 3, 5 ) B={l 2, 3 4, 5, 6} Gynaca,
'y Xonna A\B=={7} 6921,

4-TabpHd. A Hunr B na. Xamza B mmur 4 pa 6yama-
TAH SMEMEHT/IapH TYNJAMH Wy TYNNAMAAPHEET CUMMEMPUK
aillupmacy pefivnagy sa y AAB xypnnnm;{a Gesiruauanm.

Mucoan. A={1,3,5, 7}, B={l, 2, 3, 4, 5, 6] Gjaca,
AAB=1{2, 4, 6, 7} Gynamu.
. A pa B TynnamaapHuur afMpMacH Pa CHMMETPHK afmpMacH-
HH MoC paanmna KyAWZarH KYPHHUIUAZ €3HIL MYMKHH:

CAN\B= {x]1x€ A pa xGB},
AAB-—{xMEA Ba x¢ B} U {xlx¢ A Ba x¢€ B).

5-rawsprd. B rynnam A Bunr xucwm Timaamp Gyaransa
ANB Tynnam B mu A raua mijadupyeis T?H.nam ,ueﬁn.nazm Ba
y B &u C, B opxam Ssumazn.

Mucon B={l, 2, 3}, A ={1,2, 3,4, 5} 6yaranpa B=
= {4, 5} 6ynamu.

IOxopuaaru 'ra'hpmpra acocan B |J B=A ijna.un ArapA
TyHaaM GOWKA TYTVIZMHWHT XOC KHCM TYTIaMH J1e6’ Kapanuaca,
Y XONZa yHEHT TYALMpyBUMCH o5 GYAHO, @ HHHF TYJAHPYEURCH

-3ca A Gynapu.

6-tavpud. Xap Kanaai TYMJaMHHHT XOC KHCM- TYIAamy
ne6 KapanMaraH TYmiaM yHusepcan TYnnam jefmnrand sa yRU
OpKaNR GeJarHaaHatn.

U yuupepcan Tynnamumsr Gapua KHCM -r?nnamnapn T}'/n.na-
M T (l/) opranm Gearnnafimus. Dy Xoaza AET (V) 'm
A= U ae6 rtywywwrain, ¢ sa A Tyamiaap yuyH XaMm
@ €T W) Ba ACT (U) nap ypunam. T (U) 1ynnampan oaus-
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rad HcTaaran ugguta A Ba B Tynnamiap GHpJauiMacH, KecH-

wmacH Xamia A Ba B t¥nnamyap T(U} HHRr amvkJIaHuInHra
acocan sHa T () ra termuin G6ynanu. U yHuBepcan Tymaam-
HHHr §apya KHMCM TYNJAMJapH OpacHAa HKKHTA XOCMac KHUCM
TYMAaM Maskys 6Yan6, ynapaan 6upy U HUHT ¥3H, HKKMHYH-
¢ s3ca Gy TYOAAM, KONTAHJAPH 3Ca XOC KHMCM TYmiaMaap G6¥-
J1a1H.

U ynupepcaa tymiaMm dexkau Gyaca, YHEHr Gapua xHCM
tymaaMaapy xaM 4YekAR Gyaaam. U wekcHs 6yaraHaa sca
YHHHT KHCM TYOJAaMJAPH YCKJH €KH 9eKCcH3 GJJRIWH MyM-
KHH.

Macanan, N uartypasl counap TynnamHHd oncak, {1} < A,

{2<N, ..., {n}<=N 6ymub, 6y epaa xap GHp KucM Tyn-
Jam sexan Gyaradn xomaa {1, 3, ..., 2a+1, ...} =N, {2,
4, ..., 2n, ...} N na xap 6up KucM TYNJIaM YEKCH3LHP.

Muconnap. 1. x€N 6ymanda A={x|x=56}|, B=
={x|x< 7} nap yuyu: a) AU B; 6) A B; B) N ra nucéa-
T ;) AUB A AUB e)XnE— ®N{AN BUMA
1 B) nap TonuicuH. .

Eunw A={x|x=5}=5, 6, 7 ..} OyaraHd yuyH

CREE 22228

={l, 2, 3, 4} ma B—-{S 9, 10, }'6?.:13)111. ¥Yupa: -
Al B={5,6,7, }U{I 2, , T}=N, AU B=N;
ANB={5, 6, 7 }n{l ,...,7}=-{5,6.7},
NB=1(5 67}

A={1,23 4 . _
AUB=(1,2,34U(,2...,7)=8 4y B;
AUB={,234U{.9...1=

{1,2,3,4,8,9, ...}, AUB=(l, 2 3, 4,89...}
ANB=(1,234Nn1(89...1=g0, ZnB“fg _
JANBUANB =g U{56 71=(5 67 (415
(AN By={5, 6, 7}. _

2. A={3k[kEN)}, B={2k|EEN)} pa C={9%|k¢EN}

Byaca: a) AYB;, 6 A(1B; B AN BN C nap Tomaacus.

Eunm
a)AUB-{23468910 12,...}%
6 ANB={s5, 18, .. . Y ={6k | KEN), ANB =

= {6k | k€ N);
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)Aanc—{a 12,18, ...} N {9, 18, 27, .. .} ={(18,
36, 54, . . . }= {18 | kEN),
- ' AanC={18k[k€N}

1. A= {x—-l?;;?[xEN}'BaB {x+ 15 16{xEN)
Tynnamnap yuyn: a) AN B; 6) AUB; 8) N ra nucbatan ANB;
r AﬁB ap TOMMACHH.

={7h\k€ Z}, B= {3+k>5]kEZ} C={T—
—-k;-3[kEZ} tynaamnap yaye: a) AUBUC 6 AN
ﬂ(BUC)’B)AU(BﬂC r) AU (B 1 C) Tynaamnapnn Ty-
L

3- § ,3RNEP- BEHH J.IHAI‘PAMMMAPH

U yuuBepean tynnamuu Tyepu TyprOypuak OWaaH Ba YHHHT |
X0C KHCM TYIIaMJapuHy 1y TYPTOypuak H4MfarH Aoupatap Ou-
JA8H TACBHpAZIDHE Kabyn kuaamuz. DBy Xonda Typroypuakuuur
wrpuxnanran (1-wisma) 6ysarn A gucm Tynaam 6iaca, WTpax-
JaHKAMATaH Gynard A TYAmMpYBuM TynaaMm Gysange. Dywpas
A 1 A= ¢ skaHiurM paBLIaH. ]-uusMara acocan KymHKaru-
naptH €33 OnaMM3: :

A
1- pacu, ’ 2- pacM.
. ¥

,Ex{d::\l

i Fa Y by
A £=
_ 4

L W 7

_ Eﬂm ~—>
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7- pacu.

YAl A=4; NAYA=U. .

A Ba B gucm rynnamnapuaur A ) B KecuuiMacH 2- umsma-
Aa Tacsppianral. by kecmiliva TYpTOYpPUSKHMHT IUTpHXJAHTaH
Ofnarsgan ubopats A Ba B Hudr Gupraumacd 3 - uMsmagard
TYPTGY PUAKHUHT (apya IUTPHXTAHCAH OYJIATHHH TAUIKHJI KHAAIM.

A tynaamaar B uwar afispMacu 4- yusMajga Gepuaras,
By afistpma TypTOypYaKHHHF INTDHXJAHTaH GYAardanp.

B rynnamun A raua Tyngdpysun TynaaM 5- uasMaga
Kypcaruncad. Huxoar, A tynnamuu U yuusepcan tymiam-
raya TyaAdapysun TimsaM 6- uHsmaaa K¥pcaTuaramgex 6y-
Aanu.

7- qusmanard mrpaxaanrad kucm A sa B tynmamaap-
" HWHMT COMMeTPHK afiHpMacHinp.

Mara wy ycyama yura, TYPTTa Ba X. K. KACM TYnaam-
JIAPHAHT KecHIIMacH Ba OupJalmuMacHHH Jiinep-Bewn nou-
. panapu OpKaJm TacBHpJaul MyMkMH. Dynnmafh Ttacempaam
onatha Iinep-Benn nuarpaMmanapu Re6 ropuradagd. 4
83 B tynnamaap uekiu Tyunamaap 6yaraumga yaapHHHT
neMentiapi coHH Moc pasumaa n(A) sa n(B) xabu
Gearananaay. Bywpait xonga 3-umamara acocad

n(A Uy By=n{A)+n(B)—n(ad N B), ()
13



n(AN By=n(A+nB)—n(dUB 2
TEHTMKJAPRH  XOCHA Kwmamus. Xycycafi xouma, speu AJN-
N B=w G6ymrasga (1) ma (2 TEHI‘J]KKJIap MOC_ PaBHIUZA
n(A | B)=n(A)+aB) 8 n(A B)=0 xypusmumm ona-
- . (1) Ba (2) Tewramxnap ofatia Kyumaun Ba. Kynafitapuia Ko-
HywJaps 1ef :OpRTHAANH.

Muconnap. L. Maremarhka q;axy.nb'remuunr 1 kyp-
- cHAa 75 ranaGa Yxmfiny.  YaapAas 47 rtacH MakTabpa
VHTAH3 THAHBY, 35 Tack HemHc THaumM, 23 TacH 3ca Xap
HKKana THARH yprawrad. Kypc TanaGanapuiaH meutach
UXKana THAHH :gau 6nuuaﬁm{?

HEMUC

% ran

124

8- pacu.

by macanaun ewnm ysyn Dfinep-Benn naarpaMmana-
puaad dofinananamus (8- wuama). Tyrpu T¥prlypuak cu-
tdaruaa 1 xypc Taaabanapu TynaaMEHH onamu3, By epaa
HKKHTa TyOoaaM KecHuiMacH 23 Ta saeMerTRaH ubopar
" Gyarann yuyh ¢$aKaT HHCAOH3 THAHHE JPrasraHaap CoHH
47-—23=24 ra, (QaKaT HeMHC THAHHE YPraHranyap CoHY
35—23=12 Ta Ba HHXOAT, Xap HEKajna THAMH OHAMaiiaH-
rasjaap coHu aca 75— (24+23+12) =16 ragau ubGopar.
2. Maremarnka ¢axyaprerufan 100 ranabanu Texwu-
- pu6 Kypuarasna ynapHeer 18 tacw (axar BeMHC THJAHHH,
8 tacH HemHc Ba ¢$pasuys ThAHHEY, 48 Tacd dpaHuUys TH-
nuey, 8 tacH @paHOy3 Xamjia HCAaH THJAHHH Jpraduliy Ba
HEXOoST 24 Tach Xew xaniafi THAWM YPraEMarasndMrH aHHE-
qaHgy. . a) Kanwa Tanala . HCnAaE YHAHRRE yprasazu?
6) Kadua Tana6a ¢paHUys THAHHY YPraHMaciHK WapTH Gh-
JaH HEeMHC Ba HCMaH THAHHA ¥pradapgu? s) Kanga ranaGa
. HCHaH THJIHHH ypraHMaraHpa sa ¢axar WYHAArHHA Ppan-
uya THAHHK s'xurana)m?
Euuw. Assaio dinep-Benn nnarpauuacnnn TY3HO
onamu3 (9-uusma). By epaa Xap 6ap xoMpa HeMmuc, ¢ppaH-
uys 8a MChAH THAHHK Ypranysdyd wa.naﬁa.nap T}?nnamnnﬂ,

14
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9. pacw. B

TyFpu TYpT6ypuak sca TeKWMpHATaH Tajabanap TYnAa-
Muag nbofanadiau. Yura ueT THJINAH KaMHAa GHpPHHHM ¥p-
ranyBuk Tanabanap conn 100—24=76 Tagup. a) Kauua
tana6a MCHaH THARHH JPLaHUMIMHE aHUKNAW YYyH THI ¥p-
ranysud 6apua ranabanap conm (76) naH HemHC THIH {26)
xamaa dakar ¢panuys Tann (48—8--8) ypraHyBuH Tana-
Ganap coHrud aluphO TawaliMus, ynaa 76—26-—32=76— -
—58=18 xocna GynanH.

6) ®paHuys THAHHH YpraHMacfaH HCOaH THAHMHH ¥p-
raHyedH Tajafajap COHHRH TONHLI YIYH THI Ypranyedn
tanabanap coHufaH Gpannys Ba GaKaT HEMHC THIHHH ¥p- ‘
radysqit Tanabanap COHHHM aiHpamMu3, Yunaa 76—48—
—18=10 xocnn Gyaanu.

B) Hcnaw Tuimem yprauMarania sa (akaT WyHAar-
Ha <¢pannys THAMHH YpranypuH Tanabanap COHHHU TOMHIA
yayn sca THA ypranyeun Gapua ranabajap COHHAAH (paKaT
memuc Taak (18) Ba dpanuys xamaa ACHaH TUJHHH Ypra-
Bypun TajaGanap coun (8), ¢arar ncmaH THIAHHH ypra-
Hysauaap cond (10) HHHr HUFMHAMCHHM aRHpHUl Kepak
. {9-unamara Kapanr). Jlemak, GyHpait ranaGamap COHH
76—{18-+ 8+ 10) =40 sxaH. '

4-§ TYNJAMIAP YCTHIOA AMAJJIAPHHHT XOCCAJIAPH

" Bupop U yusepcan TYNNaMHHHP KHCM TYhjaMaapH
YUyH KyfiuJard TEHMJIHKIap YpuHIA: '
1. Heranran ukkura A Ba B TynnaMaapHHHr KecHIMa
Ba GRpAalIMacK KOMMYTaTUB Oyaazy, ABHH

ANB=BnA ey
_ AYB=BUyUA. 2

2. Bupnaumva Ba KecHIMa aMaJLIADH aCCOUHATHRAUD:
(AUBUC=AU(BU C) 3

15



AnNBNC=AnEBNO. 0

(1) ma (2) HUHr JpHHAH SKAHIHCH KecHioMa Ba GupjanmMa-
HUHr Tabpuduian KemHO uymkagH. Bus xosup (4) TeHrVmKHWHP
Ypurs  SkanAHrHAH HoGoThafMuz., ¥ €A N BN € 6YrcHu.
YHna kecHumMaHuer Taspudura acoca x€A 1 B Ba x€C 6§-
naps. x€ A ) B 6ynramu yuyn x€A Ba x€B. Jlemak, x€A
Ba XGB N C. Oxupra tacauy sca x€A } (B N} C) SKaHIHIHHA
Gunaupagy. Hyunak xumG, x SUieMEHTHHHI HXTHEPHHA 3KaH/NH-
THra acocsiaHub,

(AﬂB)ﬂC‘:Aﬂ(BﬂC) ()
Zeb onamus.
~ Axkeumva, y€ANBNO 6?41an ¥V Xonga- y€A sa
yeBncwm Gynan y € B Ba y € C. Memax, y€ANB
mge Oxupm[mm MyHOC26arra acocaﬂsca yE(AnB)

AHp.
LlyHpal KuaHG,

Aﬂ(BnC)‘:(AnB)ﬂC (e +}
9KaH, {+) Ba (++) Japra acocaH (4) HMHT YpHHJE SKAHJHIHIA
HIIOHY XOCHJ KHJAMHS.

(3) Ba (4) TeHTIHKAADHH HCTANTaH YeKAW COHAATH
TynnaMmiap y9yH XaM €3HMI MYMKHH.
3. Yura A, B pa C tynnam ycrdaa OGaxapriyajaurad
KECHIIMa Ba 6npaamua aMaajaapH yIyH AECTPHOYTHBJHK
- KOHYHH GaxKapHAazK:
AUBNO=AUBNEAUQG, ;)
ANBUGO=ANBUANO. (6)
- " OxApra MyHocaGaTnap HCTalNraH YEKAH COHZArH Tin-
JaMaap yayH xam Gaxapmnjaid, ALHH

R
AU B)=1 (A UB), @
An(dB)=1(4nB) ®

- Butra yuaBepcan TYmAaMaHHr Sapua KHCM TYmAaMaa-
PE Yy9yH Kylupare afimpatiap xaMd §pHuau Gymanu:

4. Hneunommmuc Kogyrmapn: AU A = A4, 9
AN A=A (10)

5. KOmuamm KoyuAapu A U (ANB)=A4, (11
nNAU B=A. (12)
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6. ne- Mopran Konyanapn: A U B =A 1 B, (13)
B

7. Ay U=U.
8. ANU=A. -
9. HUrsomouns kouynu; A = A.
10, g=U, U=g. '
Dy Konynnapauur OHTTacHum, SBHH (D) TEHIVIMKHM %cGoT
stainuk. A |J (B 1 €} HUBr ucTaraw x sJeMedTd kamupa A
ra ékd B ) C ra teruman 6ynamgu. Hemak, x snement A ra
€k B ra C napra teruuan. Y xoama x siemewt A l) Bra
va A (J C ra termam. Lynpar yuyn s €A U BYN (@AY C)
Gynamu. :
Jlemax,
_ AUBNOSAUBNAY G {15)
Axchnya, (AU BYN(A U C) mwmnr xap O6Rp ¥ sneMeHTH
AU B8 B AU C ra rerumwm. [emak, y anemedT A ra ékd
B pa C sapra termumn. Iy ca6abma, y sneMesT A ra &xu
B C ra Termuwm Gyarasu yuys Gy zqement A U (B N C)
Ta XaM Tteruunm. Jemax, '
AUBNEUVOsSALBNO. (16)
{15} Ba (16) man (5) TeHraHK Keaul YHKAaAW.
KonraH teHrAHKAapHH MCOOTJAILHH MYCTaKHA HLI yuyH
KOARHPAMHS. -
Mamkaap

1. Kykugarn TynaaMiapraar Xap HKKHTACH Ba yd9ajia-
CHHHHT XaM KeCHIIMa/dapH Ba GupaaliMajapHHH TOMHHI:

A={a, b ¢}, B={d, ¢, f g, C={a [ g & €.

2. Kyinpary TynnaMA2pHEHI XaD MKKUTACUHHHF afinp-
MacHHK AaHHKNAHr:

A={1,2,34,B={45618,C=(l, 2 3}

3. NM={1,2,3,...,n, ...} narypan cownap Tynia-
MH yayu B={3, 6,9, ..., 3n, ...} KueM Tyam. B HH
TORHHT.

4. A={a, b, ¢, d} TynnaMEuEr 6apya KHCM TYMIAMASPHHH
€m0 SHKMHT. ' ' _

5. U ymmeepcan tymmampuar A={a, b, ¢, d, ¢}, B=
={a, b, ¢}, C=1{b ¢ d, |, g} xpcunaps yuyr (ANB) ) C
HY aHWKJAHT Ba OyaH Diinep- Benn muarpamMManiape GWniad Tac-
BHDJAHT ,

22572 17



6. N yuusepcan tynnammanr 4= {1, 2, 3, 4, 5}, B={l,
2, 6}, C={3, 4, 7, 8} xucmaapu Gepuarau. (A N B)\ C mu
ARNKJAHrT Ba YHR Jfnep- BeHd puarpammanapy GHnad TacBup-
JHT,
- T.N ymmepca.n 'rjmnammﬂr ANB=g maprﬂa KaHOaT-
Jlampymm KHcM Tynnammapn yuyd ASB, BS A  sxawmiru-
Y ncCoTvianT.
8. Kyﬁnnarn Tj’mnau.napna. Diinep-Benn auarpaMma-
ZapH €pAaMBAa rpoAanayr:
a)AﬂBn‘C 6 ANBNC B)(AUBNC.
U ryanamauar A, B, C xuem tinaamaapu yayn A < B,
B C 6%aca, AcC GS'IMHMH'-’
10. 9- Mucoifard WAapTHH KaBOATAAHTHpAAMTaH Tyn-
Jamnapiar Gab3usapHAH €3HHT,
11. Q¥ —mandmiiMac pauwowan cownap Tynaamy, Z+—
wmandufivac - 6yTYH comsap TYnAaMH GyAranfa KyfAHAArHIapHH
AHAKAHT: '

azty et 6) z+UN BHNURUQ
nNU Z; ) 2T 0 g ¢ ZF N
#* (N N'Quzh s)QnB ¥ (R\Q) U V.

12, 100 ta Tanafa rtexwrHpu®G KypHarania Kyfinzara-
Jap aHHKAaHAH: yAapaaH 28 tack ncnan TRaHay, 30 Tacu
‘HEMHC THAHHH, 42 rtacH dpaHmOy: THAuAH, 8 Tacu wucnman
‘Ba HeMHC THAHEH, 10 TacH HcoaH Ba QpaHHY3 THAHHH, D
TacH HEMHC Ba (PpPaBUYs THAUHH BA HUXOAT 3 TacH Xap
yuaJa TuJAHE Jpranap skad, Kykpparnnapay anBKAaHr:

a) Kanua Tanaba ﬁupopra XaM ueT THAHHH OGHA-
mafiqu?

6) Kanua ranaba daxat $panuys THAMHH Fpraragu?

'B) Kanga tana6a ¢ppavuys THAHHH Ypranrasga Ba da-
KAT WYHAArMHA HEMAC THAHHH JpraHapy? ,

Kfpcarma: Sﬁ.nep-BeHﬂ BHarpaMMajapngan dohaana-
HHHT.

58 ﬁﬂﬂm&hl’ﬂﬂﬂl‘ JEKAPT KYNAATMACH

Hkkura 6jmmac A sa B rtynnamaap Gepunaran Gia-
CHH. . :
l-tabpud. A TYmnaM saeMedtnapERr Oupuuun, B
 TynnaM >/eMeNTAApHHH AKKHHYHM KuUauG tysuaram Gapua

Kybraukaap T¥nnama A Ba B rynnaMaapHuHr JGexapr
(rgrpu} xijnatirmacu pefinnain pa y AXB opganu Geary-
JI2HATH,
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By Tavpubra acocaw A X B={{x; y)|x€ A, y€ B} 6%-
Ju6, 6y epra x sneMenT (x; y) WyQTIRKHUHT GHPUHUH KOMIIO-
HEHTACH (TALUKW/I STYBYHCH), §¥ 3Ca HKKHHYM KOMMNOHEHTacH Hed
ioputafiamn. Kyn xoanmapna taprabaanrad KyQTAMKHE Y3YHIMTH
HKKHIA TeHr OYAraH xopmeoxw Jeb Xam IOpHTHIamH.

YSYH/UTH #2 ra TEHr GYJiraH KOpTex AeraHia TapTHOAAHTaH
(@, @, ..., a) Genrumn Tymysawus. Dy epia n koprex
yaysJsury geG lopuTHAazn. Koprexsap TYIJaMpfia TEHrJHK My-
HOCalaTHHA KHPHTHLO MYMKHH.

2-tabvpud. Arap uxxwra (4, 4, . .., a,)} 8a {&, b,
.+ +» b)) KOpTEX/IADHWET Y3YHNHKJADH Ba MOC KOMTIOHEHTa/ja-
pH V3apo TeHr Ofusca, 6y KOPTEWAAp mene RefHaajy.

Macanan, {1, 2, 3}, {1, 3, 2} Tymnamnap Gmp xma. Kop-
TEXAAPNA 3AeMeHTIap TapTeOnanrad. lllypwrr yays {1, 2, 3)=
={l, 3, 2}, nexun (1; 2; 3)==(1; 3; 2).

Mucon. A={l, 2}, B={4, 5, 6} 6yacun, yaga

Ax B={(1; 9 (1; 5), (i 6), & 4, & 5), & 6),
BxA={4& 1), & 2, & 1) G 2 & ), & 2},
Ax A={( 1), & DLE 1), & 25

B x B={(4; 4), @& 5), (4 6), (5; 4), &: 5), 5; 6),
(6 4, 6 5) 6 6)

Gynapn. .

- Arap A Ba B tynaaMaap Moc paBHIIAa m TA Ba n Ta
SNeMeHTIH TynAamaap GYaca, ynapuuur AXB 1YrpH K¥-
maiiTMacH mn Ta XKypraukmapaaH wn6opar Oyaand. [Je-
KapT KynafitMa TYIWYHUacEHH HCTAaJraH YEKJH COHJATrR
TYNNaMIap Y9YH KHPHTHII MYMKHH.

3-ratlpud. Ucraaran 4, 4,, . .., A, 1ynaamnap Oe-
puaraR Gyaca, A, X 4, X ... X A, Jnexapr KynafTMaHMHF
wetanran W kmcm tymaame A, A,, . .., A, T¥nnamnap sne-

. MEHTJapH OPACHMta AHHMKJAHFAH 1 YPUHNM MOCAUK, N Ta 3ca Wy
W mocnukHHHr paren aefinhann.

Xycycnit xonpa, sum A, = A, = ... =A =A Gyiran-
ma W Mook A TynaaMpa aHMK/aHraH MyHocaGat pe roputd-

aanx. W mynocabat A" nekapr kynafitmaneur xap Oup 3ne.
MeETHIA A TyNAaMHHHT GurTa SJCMEHTHHH Moc Kyapd. Dy epaa

Au={(xl: xgt ooy x”)lxl E A, x2 E A, LI .‘Cn EA} 6?‘
"G, (%), X, ..., X,) YSYHINTH n Ta TEHT KOPTEXBHD.
Jexapr xynafitva KoMMyTaTHB aMac. XAKHKATaH, I0KOpHIA
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KenTApHAray mucoara 3vmbop Gepcak, A X B+ B X A 6yna-
ma. Arap ((@; b) o) =(a; b; ) pef 1wapraaicax, Maskyp Ky-
nafitma . accoupariB, sAvHH A X (B X C)=(4 X B} X C. by
TACOHKHH MALIK cHdaTHiR TeKumMpuo lq'rpum Mymxnu

6-§. BHMHAP MYHOCABATJIAP

Bu3 5-§ sma uxkHTa TYnaamBEAr neKkaprt (TYEpH) K-
nafitMacy TaprEG OMNAaH OABHraH XYQTIHKIAD TYNAaMH-
gax ubopar sxarmarrmu KypHO ¥TraH saHK.

I-tasprd. AXB pekapr k¥nafiTMaHHAr HcTaaral
R guew t¥naamura A Ba B Tt¥naam sneMentiiapy opacHaa
aRHKJanrad Gunap (MKKH JpHHAM) myxocabar pefiuhafm.

Arap a € A4, b€ B 6§nu6, (a; by € R 6yaca, a snemenT R
MyHocabar éppamuia & ssieMeHT GH/IaH GOFJIaHTaH Je6 YKuAadu
€xH R MyHoca6ar @ Ba b anemenrnap yuyu ¥YpuHau pe6 10pH-
THIANK Ba a R b opkanu éauwmagu. Mocuukaap ofarja p, R, S,
T, . . . xapbnap opkanu GesrHiIaHagy.

" Mucoda. Arap g, b aap TYFpH uH3IWKAApHH H§ogaiaca, v
xonpa e lib, al b 6yuwd, |, 1 nap GuaHap My HocaGartaap
~ Gynagu.

Bepraran TynaaMaapHHHF xap GHPH YeKJH TYmAaMaap
O¥nca, yaap opacHZarH MOCAHKHH (aKaTTHHA KYQPTJAAK-
Aap OpKaau 9Mac, GanxkH rpadnap opxanm Xam uqu,u.a-

JAL MyMKHH,
- ~2:rappHd. TexHcaukaars uexanm conjard HYKTanap
'Ba_ YJA4PHMAr 6ab3UAADHHH TYTAIUTHDPYBYH YH3HKAap TyO-
NaMH XOCRA KuaraH durypa epad, Hykraaap rpagHHHF
yasapu, Oy yaapHUHr KAHAAHAAP HKKUTACHAM TYTATHPYB-
4y 9H3MK rpaduBHr suppacu zefiunaau. Bapua guppana-
pa fyraarum- cTpenka OnaaH kypcatharan rpad opuen-
rap.aanaan epag nelkunann.
' A rynramparn R OuHap MymocabaTud Trpad opKaiH
#dozanam yuyd KyAugaruya Hil Tyramus:
' Ilacrapeanl A TynaaMAar# SAEMERT/IApHH HYKTANap CunaH
. Gestrunal YMKAMH3, cyarpa {a; b) wydmumMKIAp YUYH, AbHH (@
B)E R (a » b) 6Ysranga o paw b anemertra 10-uusmapa kyp-
CATHATAHJCK CTPe/IKANK WHSAK YTKAasamus.

a==5 GS'cha. avin (@; a)€ R ra 10-uusMagars cupT™MOK
Moc Kenagd. VIYHaMMIM MKKH TOMOHTA CTpeika Onad kypea-
THATAH KUppa OpHEHTHPAaHMaraH rpad mefivmamu (l1-unama).

S8Ad 6HHAD MYHOCAGAT/IADHMHT TEHIVIHIH, HHBEPCHACH Ia

'KOMINOSHIHACH TYEDHCHIA TYXTaZaMH3,
20
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10- pacm. : . 11- pacu.

3-ravpud. R Ba S Ounap myHocabarnap OGepuiara Gy-
Ju6, uxTHépHiT x Ba y 3AeMeHTIap YHyH (x; ¥) € R 6ynaraupa
Ba dakar wyngarusa (r; y) € S 6yaca, R = S neftunany.
4-tabpud. R Ba § MyHocabaTiapHHHT KOMNO3HUMACH (Cy-
nepnosuumscH) 1e6 Gupop 2 anemeRnT YyuyR {x; 2)€S Ba (2, ¥)
€R  1wapri xgauoamanmpystm Gapua (v; y) Xydpraukiap
TYAaMura afimuaagn Ba y R-S @kH R+ S opkaiu Oeirniana-
JH.
 Tawpudra acocai R Ba S MyHOCAGaT/ap KOMNOSHLUMACHHH
RoS ={(x; y)| myHnali z MaBKYAKH, YHHHI YYyH xSz Ba
2Ry nap Ypunan} opxanaH €3uNaaM.
pMucoa,
S={® 6), (7; 8), (10; 12)}
R=1{6 4, (12: 3), (3; 9)
gysragnz R. S = {(5 4), (10; 3))} 6ynany.
5-taspud. R=({(x; y)|x € A, y € B} 6ynranga (y; ) ER
MIAPTHH KAHOAT/IAHTHPYBYH Gapya xcycpmm{nap TynaamMx R CH-
Hap MYHOCAGATHHHI uAeepcuscu JeiuNand Ba y R~ opxamm
GeArHAaHAM.
Tavpudra xypa R~ = {(x; ¥)|(y; x) € R} Gynanu.
Mucoa. R={(5 4), (6;5), (7; 6)} 6yaranga R 1={(45),
; 6), (6: 7)) Gyvam.
6-Tabwpudg. R sunr Gapya xydraukiapuaary CHpHHUM Sne-
MEHTAapH TYyaamMMra R MyHOCAOGaTHMHT aNUKAGNIMKE coXacy
Reiunann Ba y S, ékn Dom R opxann SearnsaHan.
7-tabpup. R wunur Gapua KydTIRKJADUBATH HKKRHYH
SJeMeHTJIapH Tynaamura R MYHOCAGaTHHHD Kudmamaapu mgn-
AQMu Defiwiapi Ba y pp €ku Im R opkamt GesnrHianajd.
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=7 cumBon ofataa Tanpudra acocad GeATH/AHPINHH GHAM-
pamu. R MynocaGaTHMHT 2HHK/2HHMEI B3 XMAMATAAPY COXAJapHaH
moc pasauiia- Dom RS, = {x| wynmalt y MarRKyAKY, YHHHT
yayH (x; y) €R}, Im R—»pg ={y| wysgai x MaeKyakH,
YHHHT yuyH (x; y) € R} Ka6u &3a o’Jamu3.

Busap myHocaGarnap Kyprmgaap TYnJaMHeaH H$OAaNarand
YUYR MYHOCAGaT/IApDHHHT OGHDPJIAILIMACH, KecHIUMAcH Ba  TYJHPYB-
uy TYIJaMJapH TYFpHCHAA (HKD ODHTHIO MYMKHH.

Mucoanap. L. n rcranran Harypan coH 6yaraHma, W <
& {(n; n-+ 1)} mynocabar GuHap MyHocaGar Gyvianu.

. TaH, Gupop (@; b) myprmxk W ra Terumm, AbHH
{a; b)e W Gfmmm yayH b=a -+ | Gymum 33pyp pa erapau-
2#p. a -+ | Hatypaa coM 3a a RaH OeBOCHT2 KefHH KeJayBuM
Harypan coupup. Hemax, N Harypaj comrnap TYRAaMBA2 ¢, . .
naw GeBocuTra KefiuH Ke/MUMIAHK» MyHocabaTH GHHAp Mysocabar
3KaH.

2. m Ba n nap 6yTyn counap Syarauga W < {(nm; n)} my-
RocafiaT GyTYH COHJBP TYN/aMBLA auukapran OuHap MyHoca-
Gar 6¥nanu.

XakdkaTad, arap @ =nm 6ynca Ba dakar WyHparsHa (a;
n) € W 6Ynagn. Arap (a; n) €W 6yaca, a coH n ra GynuHagH
{n cos a mx Gynasw), fefinnand Ba n/a éku a : n Kabu Gesru-
JIaHafiH.

3. ¢Q— pauuoua.n COHNAP TYMAAMHIA aHHKJAHraH =, >,
=, <7, < MyHOcaflaTsiapH Xam 61~map MyHocabaTAapaRp.

. W—Gapya Ty6 confap TynuiaMA GYacHH. YHIA HCTATaH
na‘rypaa COH yuyn ¢ € W wapT @ HMEC TyG COH SKARJIMTHAH
. Hemax, @ € N Hunr TyOuMIHE HarTypall COHAap Tyn-

NaMHZA amwlauran yHap MyHoca(ar SKaH.

5. Urxura a Ba b HaTypan COHAADHHHI SHI KaTTa yMy-
MHA GJAYBUMCHHH TONHII TepHap MyHocafiaT Gyaalu.

Mawxgaap

1. Xagukn#i comfan xy6 HANH3 UHKAPUII HeYa YPHHIAM
myHocaGat 6faann? ,

2. Bupop ymsBepcaa TYMIAMHHHI KHCM TyIiIamaapi
yuyH aHHKJAaHray OHpJaluMa, KecHUIMa Ba TYIAHPYBYH
TYNAAMAADHK AHUKAAUNTADHMHE Xap OMDH Hewa YpHHJAR
Mysocabar Gyaanu? .

3. {1, 2, 3, 4, 5 6) Tynaramaa a coH b ra KOJALUKCH3
ﬁj".nﬂﬂalm Myﬂocadam yuyH rpad K gmrr

A={a, b, ¢}, ' B={3, 4, 5,6, 7} Oynca, A X Bra
B x A JIapHK AHHKJAHT.
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5. C={l; 2} 6%aca, 5-mmconmarn A, B sa C nap yuyn
(A X B) X C napuu Tyaunr Ba A X (B X O)=
SKAH/JATHHH TEKWHPHIHT .

-

N
e
)
x
g

-7-§ BHHAP MYHOCABATIIAPHHHI TYPIAPH

Buxap mynocaBarnapuuMy $ab3m Gup TypJapu ycrHia
TYXTanK6 YTaMHEs.

L. Pepaexcupaux myHocabary,

. l-tabpud. A TYnAaMHRAT HCTANTAH X 3JIEMEHTH YUYH.

x*Rx 6axapunca (poct 6ysca), y xonma R myHocaGar A
TynnaMaa AHAKJAHTaH pedaekciesux mynocabary neliu-
nagu. Arap A TYnDASMHHNT Xap Kaugafl aJgeMeHTH Yuyd
xRx Gaxapuamaca, R antupegpaercus, A TynnaMuauur 6abe
38 OHp saneMeHTAapH yuyH xRx Oamapnianl, Gav3m Oup y
9JleMeHTJapH yuyH yRy Oaxapusamaca, R A Tyniamparu
pe@aerctismac myrocabar pelHAARH.

Muacoaaap. 1. Z Gyrys conaap tynJiamufia x — y abup-
ManrHHT m > 0 GyTYH COHPA KOMIMKCH3 OGVAHHUIE MyHoca®aTH
pethrekcns myHnocaGaraup. [Hap¥akukar, Gapua x € Z yuyn x—
—x =20 afiupma m > 0 ra Konaukceus GyARHAZM.

2. R Xaw¥wuii COHNAp TYN/IaMKAA aHMKJAHTAH «KAYMK» (Kar-
Ta) MyHOcaBGaTH anTHpedneKCHB, TyhKH Xap XaHpall x € R yuyn
x<x (x> x) aoumo OGaxkapHiMainu.

3. N Tynnamua anMyJaHraH «x Ba y HHHr SHF KaTTa ymy-
MBil 6¥ayBuncH d ra TeHrs MyHocafarH pedieKCHBMAC MYHOCA-
6ar Gyaann. Xakuxatal, x=y=d gap yuyH (d; d) = d Oyarauu
xoama, x < d Ba x>d Jap yuyn {v; x) == d Gynanu.

[}, CammeTpHKkank myHocaGarh,

2-ravpud. A tynaaMzard HXTHEPHA X Ba Y SJe-
MeH?Aap yuyd xRy Myhocabarnuur Gaxapuammmzan yRx
MyHOocabaT xaMm Gaxapuaca, y xonga R Hu A TynaaMaaru
cummerpur myrocabar pefiunagn.

~ A parH x Ba y 3MeMeHTHap yuyH ¥Ry Oamapunué, je-

KHH y Ba x nap yuys yRx Gaxapuamaca, R MmyHocafar A
TYIaMAa CUMMETPUKMAC Myrocabar aeiMnagy.

3-tabpud. Arap A TYnaamparu uWxXTHEpHH X BA ¥
37eMedTNap yuyH ¥Ry Ba yRx JapHuHr JPHHIH SKaHAMIH-
AaH X=y xenul gHKea, y Xonga R uum A Tymiamparu ax-
TUCHMMETPUK Mynotadar AelraamH,

23



It TpausurHRAAK MyHOCAGATH.

4-rabpH). A TYRIaMERHET HATHEPHH X, y Ba Z 3je-
MeHTRapH YuyH xRy Ba yRz napHadr O6axapuanwn (pocT-
aura) jgas ¥Rz muur xaM Oaxapuaumwn Keaub umkca, y
xonga R mynocabatra A TynnaMiarn TPANSUTUBALK MY~
nocabary pehiunagu. Arap xRy Ba yRz napHUHT POCTIMCH-
JAaH ¥Rz Hunr pocTamrd keau® uHKMaca, R ra TpaH3uTus-
Mac myHocaGar nefiunanu. .

Muconnap. [. Harypan comnap tyniamMuaa aHHK-
JIaHral KOJAMKCH3 GYNHAMI MYROCAOATH TPAHIHTHB MY-
HocaBar Gynann. '

2. Hatypaa couaap TYyonaMBAArH TeHI'MACIHK MyHO-
cafaTh TPAHIUTHB SMaC, '

Xakukartan x=4, y=9. Ba z=4 gHiimaTiapia y7=2,
AECKHR X==2, ‘ :

8- 5. TYNJIAMHHU 9KBHBAJIEHT CHHOJJAPTA AKPATHIN

7- § na GEEAap MyHocalGarmapHeHr OHP KAHYa TYpaapH-
#il k¥pud Yrrax. Bawsd XoanapRa O6HTTa TYnsaMia HaHap
MyHocaGaTAapHHur OUp KauyacH aHHEKAaHrag OVanine
MYMKHH, : '

l-trbpHd. Arap A t¥nnamza aungaaurad R Ousap
myHocabar OHp BaKTHHHT §3uia pedaexcHp, CHMMETDHK Ba
TpaHsHTHB O¥iaca, y Xonpa R MyRocafarra sK8iusaienTAUR
amyrocabary pelRnann.

JKBUBANEHTIKK MyHocabaTH o €kH == kalu Oesaruaa-
HaIH. ' :

Macanau: 1) ucraarau 6jumac A Tyunam sneMmextaa-
PH YUYE aBHEKJaHTaH TeHMMHK MyrocalatH; 2) TyFpH
9H3EKap (6Hp TekuchaMKAa €TyBUM) TYNAAMuUpA AHHKJAH-
raH napannenaux mMysocabatu; 3) yubSypuaknap TynaaMu-
Bard YxitauinHR MydocabaTH; 4) reoMeTpHK QHrypaznap-
HHHP TEHTAOMIIHK MyHOCAGaTH 3KBHBAJEHTAHK MyHocafaTH
Gynany. :

A TynaaMna aHHKNAHraH SKBHBAJNEHTNMK MyHocaGaTu
my A TynaaMHH y3apo kecummMaiiaurae cuadaapra axpa-
THIE TyiuyHgacd Odjan y3Bet GorFnaHraH.

bus sHan Wy TymwyH4yadu Gaéu STHWra KHPHLIAMHS.

A TynaaMEMRC KuHCM  TYMamaapuak A, Ae6 Genrmiafimus.

By epaa @ con {1, 2, 3, ..., &} =/ rynaamusur snementH-

p.
2-tabpud. Arap Gyimac A Tynaamumur A (@ €1, IS
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S N) K‘HC-M. TYyNAaMaapd ydyH Kyfuaars Iuaptaap Gaskapmica,
ATLHH

a) Gapua A (x =1, 2, . ..) xucx Tym/amnap 6y 3mac;

6) & = f§ 6yaranza A, N Aﬁzg; ‘

By A= UA, 6ynca (6y epna U A, Gearn Gapua A, nap-

o
Huar OHprammacHun udoianaiign), A TynaaM y3apo kechmmait- -
maran A, wuem tynnam (CuHd) Japra Ograxaanzan (paxmopu-
SAHUAAOHZOH) Relunand.

Macanan, Gapua GyTYH coHjapHm 3 ra 6Yaub, yaapud GY-
© MMIIFAH XocuA OVJaraH KoARuxaapn 6yimua cundJapra ampar-
cak, Z={3kR1RCZ} U {3k 1|REZ} {3+ 2|kEZ} x0-
cun Gynagn. By eppa {3k|\k€ Z}, {3k+-1|k€Z} pa {3k +
4+ 2|k € Z} Tynnamaap IOKOPHAATH YYTa MIAPTHY KAHOATJIAHTH-

Kyfinnara TeopeMma JpuHaH.

Teopema. Axap 6upop 6fus 6jamaecan A THnsam aae-
MENTAQPU YRYN p IKGUBAACHTAUK MyHOCAOATU Lpuxau
égaca, A rtinaam Qakropusauusranzan Gijaadu ea ax-
cunea, svui A Tinaamuusz xap 6up daxropusaguacu wy
rinsamdazy Oupop 3KksusaaeHTAUK myHocabaru Gunrau
-Goraanzan Gifradu. .

Hc6oru. A TYnaaMHuur UXTHEPHE X S/EMEHTHIZ P MYHO-
catar 6yfyua skeuBasenT OyjraH Gapua sneMeHTap TYMJaMHHH
C, neb Genrunafivus, sivue C, = {y € A|ypz}.

C, uwHr awWgaaHuimra acocan € S A. xp x puwm 6yara-
ne yuyn x € C.. Jemar, A Hunr xap OHp SJeMeHTH Kaumahaup
C, KHCM TYn/laMra Terdunta Gynazu.

A C, N Cy = (3 IKAWTMTHUH K}pCaTamus.

Arap C, (1 C, + ¢ 6Ynca, €, =C, Gyaamu. Bowxauna xu-
sm6 afirranpa, C, skpHBadeHT/MK cHHu GFnadu.  Xakukarad,
c.n Cy s ¢ 6yaranga C, Ba Cy Japra TeruM  Gyuirau 2
SneMeHT TOMMAANM. Yupma z € € Gynrasn yayH Zpx pOCT.
Xyanu wynuuriex, 2 € C, Gfaranugan 2py XaM YpHaJH. p
MyHocalaT TPaRSHTHB GYAraHd YUyH Xp2 Ba Zpy JapiaH xXpy
&u x € C, 6ynamu.

% 9NemeHT G, HUHI MUXTHEDHH 3/eMeHTH IKaHUMHAAH

C,=C, )

Jup. p Myrocabar CHMMETPHK MyHoCa6ar 6ysirams tydaiim ypz
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Ba zpy wmyHocalarsap xam Gamapmaapu. By wmysocaGarnap
y€C,Bazeg Cg SKAHJHMTHHH KypcaTaiH.

p MyHocaaT TpaHsHTHB OyJIraBH Y4YyH §p2, ZpX_Japra
acocan ypx Jes onamus. OXHprH MyHocaGaTiaH sca y € C, map.
Yy aniemenT C, HHHL HXTHEPHH SJIEMEHTH SKaHJIMFHra acocaH

c, =€, ©

6ynazgu. (1) Ba (2) pan €, = C, urw KeMmG UHKARH.

Arap a, b€ C, 6yaca, yRia apy Ba bpy nap YprHMM. YHAa
P CUMMeTPHK MyHocafaT Gyaramufian xpb ypuain GynapH. apx
Ba xpb napaan 3ca gpb xockn Gynanu. Jemak, HKKMTa 3JIeMeHT
GurTa cuHdra termiad 6ysica, yHAa yhap skBuBaJieHT 6ynap
skaH. XyRnu IIyAWeraex, arap aph 6yaca, a € C, pa bEC,
6Ynau. TeopeMaHuHr GHPHAYR KHCMH HCGOTJIAHJH. _

OHAM TeOpeMAHHHI' MKKUHYH KHCMHHH HCOOTIakiMH3.

Papas kusaiauk, {B, ) Tyonam a € N, A TynjaMHuAr Kan-
Haianp akropuszauusch OyscuH. x € B, Ba y € B, Gyaranga
Ba (akar wyugarvra xpy Ie6 ogamus, Oy KHCKaua

X, ¥ € B, xpy - (3

OpKa/M €3usain. e
Yupa: 1) xap 6up x €A snement OuUTTarHHa KHCM TYIVIamra
TeTHUNIH GYAraHMgaH xpx YPHMHAH, ABHM O MyHocalaT pedaex-
CHB; .
2} x, y€ B, Ba y,2€ B, (4) CYaca, roopunary (3) Myro-
" cabarra acocaH xpy pa ypz Gynamu. Jlexun y € A suement ¢a-
Kar GHTTa KHCM cHHpra TeruwaM OyJrasu yuyn B, = B, nup.
- Oxuprn  mMyHrocaGaT aca (4) ra acocan x, z € B, SKaRJHTHHH
Kypcataly. (3) mMyHocafatra GuHO2H 3Ca X, ¥ GB, HU  xpz el
€3a onavu3. [llympaii RuaMG, xpy Ba ypz Japlad xpZ HMHD
VYPHHAR 3KAHJIATH XOCHA XWAMHZH., Jemak, p MyHocaGar Tpas-
3UTHB 3KaH; 3) x, y € B, 5Kawuru x Ba y HHHr OHTTa CHHOra
TETHIIVIH 3KAH/MUTHHE GMAAMPraHH Y4YH Xpy Ba ypx MyHocabart-
nap SaxapHiaa, Hemax, p MynocalaT CHMMETPHK MyHocalaT
6ynamu. 1) —3) map 3ca p upar A TYnAaMRAry SKBHBANEHT.
JIHK MYHOCa0aTH SKaHAMCHHH Taciukaaiing. Teopema Tyaa wcGor
6y1aH. :

Byunan cyur, arap Supop A TYnjaaM p SKBHBAAEHTIHK
mMyHocabaTH @&plaMHIa 3JKBHBAJEHTAHK CHEDAapHra 6.
naknanran 6yaca, 6y sKkBuBaneHTAHK cmaduap Tymiamu-
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pu A/p ned wopuramnus. A/p onartna gaxrop-rinsam nefiu-
JafH.

Mucoanap. 1. Z tynnamuudr Gapya SJEMEHTIAPHHH 9 ra
6§t unkamus, Arap Z HuHr SjeveHTJaprEd 9 ra GyaumnaH
XocHn 6yAraH Koamawsap GydiHua cundnapra axparcak, C, =
={9%|kc2Z), C,={9k+1|keZ}, ..., Co={9% 1 8[|k
€ Z} cuudaap Xocan Gynami. ¥3- ysHAAH MABAYMEKR, (5] Ba

CiNCi=¢y m ‘QOC‘. = Z Gamapuiafu.

2, Bapua HarypaJ COHJAAP TYNJAAMHUHH KapajaéTraH Ha-
TYpas cOHHHHr Ty6 ékH Tyl amacanrn G¥inua Xam Qakxro-
pH3aUNHAAALl MYMKHH.

3. M Gapua xynGypuaknap tynnamuuy ndoraNacHH.
By xynGypuaknap TynnaMuHA TOMCHHIApH coHH OyHuda
Tannab oJicak, SKBHBANCHTJIHK cHH$pAapA Xocna Gynaau.

4. T¥prOypuakaap TyNAaMHIA 3KBHBAJeHTAHK MyHoca-
6aru cHdaTHAa TOMOHJAPHHHHI MNapaJjesjHrH TyLIyH4a-
CHHH KHPHTCAK, Maskyp TY¥mJAaM y4Ta 3KBHBAJEHTIHK
cuHgura Gyaunain, Yaap: a) napannejsorpammiuap; 6) tpa-
NeUHANap; B) Xe¥ KanZali MKKHTZ TOMOHH mapaJdnen 6ya-
Marad Typréypuakaap tynaamugan ubopar.

Mawgaap

. 1. Xakngufi coHnap (MafiioHHza) TYMAaMpla aHHE-
na"rad |x|=|y|{ MyHOcafaT S3KBHBAJEHTIHK MYyHocabaTh
SKAHJATHAY HCOGOTJMAHr Ba YHHHT TeOMETPHK MAabHOCHRH
TYWYHTHPHHT. . '

2, a, b, c Ba d 6yryH connap yuyd a+d=0>b + ¢ 6ya-
ranga a ¢akar wyHzaruHa (a; ) o (c; d) pecak, Z Tynaam
SKBHBAJICHTJIHK CHH(pIADHIA aKPAJHIUIAHH KYPCATHHT,

3. Xaguguit coHJAap TYMIAMUIA AHHKJARHTAH Xy >0
MyHocaaT SKBHBAJIEHTHHK MyHocaGaTH OyAHIMAHH HCOOT-
JIaHr,

4, Arap A= {1, 2, 3, 4, B} &ynca, {(1; D, (I; 2), & 1),
@; 2), (3; ) (4 9, (5; 5)} Koprexnap TynJamMufa HEUTA SKBH-
BANEHTIHK MYHOCa0aTH aHHKJAHraH?

5. Bupop Tynaamga pedsiekcHB, CHMMETDHK, JEKHH
TPaH3HTHR GyAMaral MyrHocafaTra MMCOA KeJTHPHHT.

6. Mlynaafl MyHocaaTHH TONHHILKH, ¥ OHpop Tym/iaM-
La pednexcus, TpaH3HTHB OYarauu xonga CHUMMETPHK
GyaAMacHH, _

7, Bapop TynnaMla CHMMETPHK, TPAH3HTHB, JeKHH
pedaexcHs GyaMaran MyHocabartra MHCOJ KeJITHPHHT,
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9-§. AKCAAHTHPHULIIAP

Akcnantupuunap (PpyHKRuussap) TYMIYHYacH MaTeMa-
THKA (aHH yYyH 9Hr MyxuM OyJaraH Tylynuanapunan ©n-
HaH
P l?m bpu . Mrkura Gyumac Amna B Tﬁnnamaap Gepuaran
6Yachu. Arap A TynnaMHMSr Xap GRp X SJeMeHTH Y4yH xfy
MyHocabaTH¥ KAHOATAAHTHPYBYY AroHa y€ B masxyl 6Vaca,
f Mocnurra axcaanmuput (pynxyus) aediwnam ga y f: A8
€ky ¥y = f (x) kypusmnapra Gearunanu, A Tyniam f akchan-
THPHIUHHHT aHuKAanutu coxacy 1e6 opHTHAAIM,
© y=F(x) WApTHU KAHOATVIRHTHPYBYH TapTuOAAaHraH (¥; Y)
XyQrarRIap TYNJaMH 3¢ pysKyus epaguee AeHnRaIM. x; € A,
- y;€ B 6yaranna {(x; 4} (555 %) - ..o (K $y)y - .} TYISAM
6upop GYHKUHAHMHT TPaMIHHH aHMKJalM Yy4yH Oy Ttynaam
Y, 7 Ya OVnranma (x,; y,) Ba (x,; y,) KaGu TapTUONAHTaH Ky(DT-
AHKJAPHA Y3HAR CAKJIAMACAMTH 3apyp Ba eTapau,

2-tanpro. Arap A = B 6yaca, | akchanTapun TYnaamug

¥3- Y3ura axcagrmupyesu assmauumupuii fefinaais.
-+ f:A—~ B akcnamvgpumpa x€ A ra Moc xeaypuu B -ryn.naM
3J1eMEHTH. 10KODHIA 3CAaTTAHEMI3ACK f(x) Kabu Oenrmnavazn Ba
X JeMeHTHHHT o6pasH ('racanpn) x 3ca f(x) HUHI npooGpasu
{acmn) fel fopHTHAAAH.

f:A-» B akCNaHTHPHIURAHT TAbpuura acocad, HCTANTaH
x€A arona f(x)€B raceupra ora, JEKUH B HHHT WCTanran
3NeMEHTH Xap JIOHM XaM acJiHra sra GysaBepHiud Ba sra 6y.-
ragfia 6y TacEHp AroHa GYMMINM ILAPT 3Mac,

l-mucoa A—opamnap rynaamu, B — myc6ar pa-
huponan counap Tynaamd Gyacun. f: A-—»B wmyuocabar xap
Gup oJlaMra YHHHT CaHTHMeTpaapiZa XxHcoOnaHraH GyfinHg
MocC KyficHH.

Mabaymks, xap 6Hp opamra xannaﬁnﬂp ArOHa YayH-
JHK MOcC KenaziH, JexkHE 1000 cM ra Moc xeayeuynm ojam
MaBXYyJ IMac Ba WIyHHHTAeK 175 cm Gfiira sra 6yaran
oJaMJap xaM frQHA 3Mac.

2-MHcoN, f:x—>x? MocAHK Gapua XakmKHA connap
TynaaMuHd MaHpuiMac XakHKHit cosaap TYN/laMHra akc-
JaHTHpalH. )

3-tabppnd Arap B tynaaMHuHD Xap OHpP SJE¢MeHTH
acaura sra Oyuca, ip:A—rB AKCNIAHTHPHUITA CHOPBEKTUS
(yoTuza) axcaarTupuit ALEHNAN.

2-MHCOJIMAr¥ AKCAAHUTHPUI CIOPBEKTHE AKCAAHTUPUII
6{nann.

4-ravpud. Arap B tynnaMEEEr Xap GHp y sSieMeH-
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TH GUTTaRAH OPTHK acJHra sra Oynmaca, OGynmaft akcaas-
THPHIUFA UNBEKTHA (u4u20) aKcAQHTUPpwY Aefiunaiu.

HRbexTB aKcJaHTHPHIUAA A TYNJAMHYHT X3ap XHJ SJeMeHT-
JapH B TymaaMHHHC Xap XMJ 3JeMeHTaapura YTalu, SBHM X,
X, € A 66, x7=x, = [ (x) = f(X,) SKAHIHIH KenG YHKAH.

5-tabpud. Arap f:A— B axchantHpumt OHp BaKTHHHT
{3HHa CIOPBEKTHB BAa HHBEKTHB 6yJca, Oyujaft akcAaHTHPHHITa
Guexmus axcaanmupuu NeAuAand.

A Ba B yex/mu TYniaMJaap yuyH CIOPBEKTHE aKCAAHTHDHIIAA
n{A) = n(B), unvextis axcaauTpumaa 7 (4) << n(B) Ba ruxoar
OreRTHE arcaaHTHpHmAa aca n {A) = n(B) 6yranm.

Qapaz Kuiafimk, f:A— B 6yaub, A, S A Gyncan.

6-Tanpud. x€ A, Oparanna, f(x) racsupnapuunr {f (x)}
TynaaMura A, TVTJIaMHUHT [ aKCTAHTHPHLIAATH macsupy Beiin-
namn a y f(A4,) opkaaH GenrHnaHaiM.

7-taspud. Arap B, S B Oynca, B; Tynjamuuur mgaa
acau ge6 B, ra kupypuu Oapya JeMEHTAAD ACHJAPHHHHT Time
JaMHra aiituiand sa y f—1(B,) opkam GearunaHang.

6, =:Dom | = {x| wyspail y MaBKyaxkn, yHuHP yuyH (x;
y)E/f} Ba ;== Im f == {y| wywpail x MamKysKY, YRHHT YUyH
(x: )€} T¥naamnap moc pasiuia GYHKUMAHHAT aHHKJAHHLI
Ba KuiiMaTIapH coXack AeG IOpHTHIANM.

8-Tarpud. A TynnaMHUEr Xap GHp X SJEMeHTHHH SHA
Wy x 97MeMEHTra ¥YTKasyBul (AKCAAHTHPYR4H) aKCIAHTHPHIUTA
ainud axcaanmupuwt fellnajy Ba Y e, A— A opkany  Gen-
raaauagy. .

OHAY aKCJAHTHPHIIVIAD KOMITO3HIHACH (CyNepRosHUHACH) TYF-
pucHia ($HKD OpUTAMHS. :

dapas KEAAHMMEK, yuTa 6ymmac A, B Ba C tynnam Gepun-
raH G6ynu6, ynap yuyH f:A— B sa g:B— C akcaaHTHpHINAAD
ypuaruaran Gyncun. Maskyp axcnawrnpumnap éplavufia A HE
. € ra ¥TKasyBuM % aKCAAHTHDHIDHH TYSHII MyMKHH. DysmAr
yuys A TYMaMHEHT Xap 6up x  saementura [{(X)€B Hu moc
Kyamus. Xap Grp f{x) ra sca C tynnamumnr g (f{x)) 3nementH- -
HH MOC KVAMH3, ABEHE KyHHDard cxeMadd YpHATaMH3;

x€A=>fixyeB—>gf(DEC.

Arap A rynsamun € ra akCAaHTHPYBYH MOCJHRHH R Zecak,
yafia £ (x) = g(f(x)) SKAHJHTHTa HIIOHY XOCHN KuJaMu3, A =
= g (f (*)) agcnanTHpUII OAATAA f BA ¢ AKCAAHTHPHUIAD KOM-
TO3HUMACH Je0 IOpPHTWIAIH.

Jemax, h(x)=g(f(x) dynkums f(x) pa g(y) dyuxuus-
Jap KOMNOSHUMACK CY/AMINM YYyH KyAHJAMH HKKUTA wiapr Gaxa-
PUAHILE KePaK HKaH;
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- 1) &(x) nagr apugaaEnm coxacH f(x) $YHKIHSHHHT aHBK-
JAHHIH COXACHTa Tersuiid GYynran mynzad x, sAeMentapaaH
TYSHATaHKH, YJAapra Moc keaysud f(x,) anemenTiap g{(y) pymx-
UWHRHWHT - AHRKJAHKL COXacTa TerHmJn 6faam; '

2) h(x) HHHC aHHKJAHHII coXachra Teruuum OYiran wxTH-
épuii nyrTanaru KHiMatTR f(x) Ba g(y) JapuUMHT KHAMATAApH
Gunan Kyimnaruga Gopaauranmup: f(xg) = g(f (xp)-

. Hlynpa#t kuau6, fi(x) HUAT X, HYKTalard KHAMATHHH TOMMMI
yayH, aBBano f(X,) =y, A Tomub, cyurpa g(yo) WM TOMAW
kepak. Ara Wy g (y,) KHAMAT x, HykTagarn h(x) HuHr xpiiMa-

TH Oynafe Ba 6y GHKP CXeMATHK YCYAAA X~ yo—gr 2= g{yo)
: t Bt _

OpKam! GenruiiaHaiH.
Masgyp cxeMa Ky#uparwua yKuaamu: «Arap f{x) oynguus
X TA ¥y HH, £(x) QyHKUHS 5ca Yy, [a Z, HH Moc Kyfca, y X0A
Ja h(x) yHEUMA X, T2 2, HE MOC KYalu». '
Mucoa. f(x)= 2% g(x)=sinx 6facus. Yuua cxema

Xo=r Yo = x5—sin (x7)
t t

kypaunwzga Gyarann yayH A{x) = sin(x*) 6y/iaan. SHaH aKcHH-
qa g(x) =sinx 82 f(x} = x* GyHRUNAAAD KOMIOIULMACHHH TO-
pafisuk. By xomnospunand h; (x) opkaim Genrujacak, y Xonama-

sin -, [T .
Xy —— 8inxy ——rs (5if1 xy)?
t

- ¢XeMa XOCHJA KuuunG, Gynpan A, (x) = (sin x)* =sin*x ra sra
GyAaMp3. sin x? <= sin®x GyArand yuyHn OQYHKIEANAP KOMROH-
EACH GYHKIUANADHUAT &sunhm TapHOura XaM OGOPJMK, 3KaR,
AblH, arap ¥ = f(x) Ba 2= g(x} QyHKLHAIAD KOMNOSUUMSCH-
B (gof)(x) necax, (fog) ()=g(f{x) 6ym6, y (gep(n)=
-=f£g(x)) ra TEHI 3Mac 3KaRH.
' rynnam Gapop TtynnaMeA  Yauuu-Y3mra- YrTKasypau
dyHruuAnap TynadamMua 6¥acHA.

8-trabpud. Arap A TYnAaMAaH ONMHTAH HXTHEDHA
rEkHETa f{x) Ba g(X) (QYHKUHANAPHHHT XOMIO3HIKACH
(fog) (x) xam wy A tynnamra reruumlyim Gynuca, y Xoaaa
A TynaaM QYHKUHAAZP KOMIIOSHOHACHra HHcGAaTaH €ENMHK
8KH KoMDosruHs Gepuaras A TynaaM yuys B9k anreGpa-
HK aMaJ jefinaalin.

Mucon f(x)=ax-+ b, g{x)=cx -+ d v dyHKHA-
nap Gepurran 6yicun, Yaga (fog)(x)=clax+ b))+ d=acx -+
+ bc+ d = a,x -+ b, WHSHKAR DyHKUHAZHp. JleMak, uMIHK/H
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dyaKUAAAAD TYNJAMHER AHHKJAHTAH KOMTIOSHUUA aMaJd  HYUKH
ajqre6padk amaj SKaH. '

OHAN TeCKapH aKCNaNTHPHINAAD XaKHLa QHKp IOPHTaMHA3.

10-tanspud. Arap f:A—~ B Ba g:B— A arkcnanrupuw-
siap Gepuaran 6Ym6, gf (A~ A)=e, arkcAauTHpaw YpUHIM
6yJica, g aKCIAUTHPHLI [ AKCJIAHTHPHINTA 4an meckapy, fg:(B—
— B) = ey akCAAHTHPHUI YPHRIM GYNranfa sca g aKCNaHTHPHIN
f ra gne mecxapu axcaanmupuu NeHHNARH.

Arap fg =e,, gf=e, 6ynca, f akcnanTipum mecxkapura-
Hyéuan Refnaly BA g aKCHAAHTHPHIN f Ta  meckapu axcaai-
muputt fe6 1OPUTRIANM Ba g = f~! opxanu Genrunadaad. Arap
fg==s(e:x—x) 6¥aca, y Xoaza f Ba g Jap V3apo Teckapu
AKCAAHTHPHILNAD Jeiiiand.

Teopesma. [:A— B axcrarmupuis  mMECKApUAIKYeuan
Ghauumn yayn Gy axcaawmupui gsapo Oup gudmamauw (GHek-
THB) Ogauut sqpyp eq emapau.

HebGotu 3apypuit uiapt. Papas kumalymk, f:A— B
Ba g:B— A akcnauTHpuuLIap ¥3ap0o TecKapH aKCJIaHTHPHILAP
6V¥ncuH. ¥YHpAa ¥3apo Teckapu akcnaHTHpHMAAD Tabpuura aco-
cad gf =e, Ba fg == ¢; TeHr/mMKNap Gaxapuiags. umd | ake-
JAHTHPHIIHAAT ¥3apo OHp KAAMAT/IM AKCAAHTHDHII SKaHJHFHHH
TeKimpaMu3. Bysunr yuyn A Tynnampan nxtuépuit x sacMeHT-
1 o/ml, YHra aBEajl g aKCJAHTHDHIIHM, CYHrpa [ akc/laHTH-
pumy  TATORK, oTcaK, F{g(x)) = f(g)(x) = en(x) = x Gyxamn.
x=f(g{x)) TeHIMK [ HMHF CIODBEKTHB (YCTHI3) AKCJAHTHDHIN
SKHHJINTHHE KYpCaTaznn,

3uoy f HURT HABEKTHB (MYHTa) aKCIAHTHPHIL SKAMJIMTEHH
Kypcatamu3. DYHHHT yuyH TeckapucuuM (apa3 KHJaMH3, SBHH
BKKAT2 V¥3apo 1eHr Gyamaran x€A Ba x' €A 3jeMeHTIap Gup
xua obpasra sra (f(x) = f{(xYEB) 6ynomm. ¥V xonma gf (x) =
=gf(x'y=x" Aan x=1x" xeaub wumgagu. Hlyupafi Kuwm6,
f akcmanTupum Hamwxacufa f(x) pa f(x') ofpasnapra Moc Ke-
JYBYM ACAHNADH XaM Tedr 6yaub, &apasuMus HOTYFpH 5KaH.
Bynnay sca f HAHM HHBEKTHB AKCAAHTHDHII OSKAIATY Kenno
YHKANE. MABAyMKHE, MHLEKTHB Ba CIOPBEKTHB AKCJAHTHPHILIAD
Gupranigaa OHeKTHB axkcAaHTHpHI 6ynanu. [lemak, f-—— Onex-
THB AKCIAHTHDHIUAD. XYARH Iy YCYJAa g HUHT XaM GHEKTHB
AKCJAHTHPHIL SKAHJHIHKE KYpcaTsll MyMKuH (GyHH MYCTagmwi
Il cuibatHAa TaBCHA STAMMI).

Erapan wrapt. dapas gunalinuk, f:A— B akcJIaHTHPHID
OUCKTHB AKCAAHTHPHIE OYJichH. DHAM YHHHT TeCKADHIAHYBYH
SKAHJHTHHH KypcaTamms. Xakukartan, f:A-»B Onextup akc-
JIAHTHpULE OYAraHH yuyH B TYnaaMauar xap Oup y S/IEMEHTH
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aroa g(y) acymra sra. YHaa g:B-—- A akcnauTHPHIUHE KHpPH-
TaMH3 Ba g HHHr [ ra TecKapH aKCRaHTHDHII SK&H/MIHHH Kyp-
caramu3. Byrunr yuyn fg = ¢p Ba gf = e, Tenrnnknap Gaxa-
PHIMUMHA HcGoTnafiMus. Arap A TynnamgaH GHpOp X SNEMEHTHH
OJHG, YHra f AKCMAHTHPHIDHH TaTGHK 3Tcak, [f(x)€B xocun
6ynann. g akchanTHpull B B A ra aKcHaHTHpanM, YJAPHHHT
xap Oupu ¥3apo 6Hp KMAMaTaH O6yaramn Tydatimr gf(x)=x
Gynagn. Oxupri mynocabaT sca gf = e, SkaHAMTHEH Gunzmpa-

Span B TynaaMAnHr BXTHEPHA Yy SACMEHTHHH oJicak, f HHHP
yaapo GHp KHAMATAM AKCAAHTHPHIU SKAHJWIHTA acoCaH WIyHAah
x€ A Tommnafpk, y = f(x) Gaxapunap. Yuta g(y)=eg(x) =
= x 6y/mb, Gyrnau fg (y) = f(x) =y pup. Hdemak, f(g(y)) =
==y Gyaranu yuyn fg =ep TenryHK ypurym. Teopema Tysa
pc6OT STWIMM. C _ .

Mucoaaap. §. Kylujaru akcasHTHpHIGHE OAaMus; @ :2Z —

“— {0}, asun x€Z O6ynraHpa @ (v)=0. By akcnaHTHpHII YCTHrA
(aopmxm{axcuanmpum 6¥nanu.
_ 2, ¢:N\{1}— P 6ym6, P — 1y6 comnap Tynravu. By epaa
¢(n) OyHRUMA 22 HUHT SHI' KHWHK Ty6 Gyaysumcu Gyiaca, Mas-
KYP aKCAAHTHPHIE XaM YCTHra akCAaHTHPHII G¥aajd.
3. x€ R Oymranpa @ (x) = |x| 6Jaca,’ p:H— R arcianTs-

HUHTa AKCHAHTHPHW GYnanu. -

4, {(x; x* -+ x+ 1) |x€ B} mynocalar - 6y/mb, y=f(x)=
=x24+x+1 dysguna x=u OGjuramga fW=uw*+u+1

OynanM.
y 8. {{x% x)|x€2) MyHocalaT aKkchraRTHpHIU SMac, SYHKH Oy
ynaM (4 —2) sa (4; 2) k§pmemnuEppara  XydTIMKAapra

6. {(v )| x€Z} mynocaGar axcAaNTMpHII, HUyHKH Oy My-
HOC20ATHE B(OJANIOBUR TyMAaMia Y, = y, Gyarania (x,; y,) Ba
(% yo) XKydrmiknap mamxyn smac. By ¢yekumus Z Tymaam-
HH Z HMHT HYHrA aKCAaHTHPAIH.

7. Arap f(x) =¢° 6yaca, f: R~ R* akcaaumapum ycrura

(CIOPBEKTHB) AKCAAHTHPHIL Giay.
' 8 fx)=2x4 1 dyuxuust x € R Gyaranfa TeCKapUIAHYB-
GaH aKCAAHTHDHII GYAajH. :

By ¢ukpan racaumknam yuys f(x) = f{x,) MysocaGaTian
%, = Xy HHHT K€AMO YMKMIDMHH KypcaTuil Kudod. XaKHKATaH,
2x,+1=2x; 4 1 pan x; = x; SKARIKIH aHMK.

L. o
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Mawmxaxap

Kyfiunarn MynocaGaT/iapiaH Kaficu/iapi q:»ym{mm' SKaHJHTHHH
AHWKJaHr Ba YJApPHMHT aHHKJAHHII COXacH Ba KHHMaTaap_Tym-
JIAMHHHM TOMHHT:

{(x, 9 yEN, y=x2

X yeEN, x<y<x+ 1}

3- {(x; 9)x, yEZ, y=x};

4, {(x; y)Ix, yEN Ba x con y Hu G¥naan};

5. {(x ®)|x, yER, y=a", a>0}.

10- §. TAPTHB MYHOCABATH

‘MaremaTika Ba yHHHP Gabam GHp TaTOHKJIapH YuyR
TapTH6 MyHOCABaTH MYXHM axaMHATra sra. VkkuTa CcOHHH
MHKZOpH OyiiH4a, oflaMJAapHHHr émnapH Gyfnua, Kutol-
JapHH KOBOKHZA TepHAHIH G¥fiHua Talmocnaraﬂ,ua Gua
TapTH6 MyHocaGaTra AyY KesiaMH3, _

l-tabpu . A T¥naaMAa aHTHCHMMETPHK Ba TPaH3H-
iR Giarad GaHap MyHocafarra TapTu6 myxocabary neitn-
Jdaad. TapTta6 MyHocaGaTH KHDPUTHAraH TYHNAAMra Taprub-
AQH2GR Tinaas pehunany, .

Arap A 53 aHHKA2BraH p TapThG MyrocaGarh: 1) ped-
Jekcup Oyaca, yHra garoufiMac TaptH6 MyHocabartu; 2)
aHTHpedaercUs Gyrania sca KaTbHM 'rap'mﬁ MyHocabaTe
definnaan.

2-rabpud. A rynaamza aHHKAaAraH p TAPTHG MYHO-
cabaTu GoraaHraw Gyaca, sbHH A TYNAaMHHHT HXTHEDHA
X BA Yy SJEMEHTAAPH YIYH Xpy E€KH X=Y, &KH YpX MYHOCA-
6atnapnan ¢agar OHTTacH OaxapHica, p ra %H3UKAU
raprub mysocebary nefinnanu.

Unzngau 6yaMaran TapTa6 MyHocabaTh ofaTia KACMaH
TapTHONAHraHANK MyHocalarTR JAe6 IOpUTHAAMM,

Mpaconnap. 1. Connap (kKoMmiekc counaprag Goin-
Ka) TYnaaMHA2 aHHKJNAHFAaH KHYHK 3MacaHK (=) MYHOs
cabate KucMaH Tapru6 MyHocaBarn Gynaanm.

2. Harypast coHnap TynnaMufa aBAKAaHral KoJaAHK-
cu3 GYJIUHHII MYHOCA0AaTH XaM KHCcMad tapTHOnaHraH My-
HocaBaTaup.

3. Byryd comnap TynnaMuAa AHHKJAHPAH KOJAHKCH3
OVJHHHIY MyHOocabaTy 3ca TapTHG MyHocaaTH sSMac, YYHKH
a|b,b|a skaHANrHAAH Xap AOHM @=D» Kenu6 gHKMafaH.

3-Tanpnd Kucmad taprubnanran A tynsamuuHr e

J=2572 : : 33



PHJATAH @ SJACMEHTH Yy9yH a=qx (x¥=Za) Mynocabar (X HX-
thépuil) Gaxkaprnaca, 4 rd A TYynNaaMuu™r 3 KHYHK (SHT
KaTTa) SeMeHTH Jefinaaau. =

KucMan rtapruGraHrad tyoaaMaap yMyMage oJrasfia
9HT KaTTa €KH SHI' KHYHK 3JeMeHTJIapra sra GyaMaciurH
myMkiH. Tapre6 MyHocabaTh opatia < oOpKaim Geiard-
BEVET. VR :

Mucoanap. L. Muglopaapu Gyftuwa TapTHOAaHTaH
XaKHKHA COHMap TYNJNaMH SHF KaTTa Ba 3HI KHUHK 3Je-
MEHTra 3ra sMac.

2. Manpufivac Xaxugufi comnap TynnaMs sca SHC KH-
wBK 37eMeHT {(abHH 0) ra 9ra, JEKHHM IHr Karra S/eMeHT-
re sra smac. o

3. Hatypan counap tyniamn GYaMEHID MYHOcaBaTHra
HHCGATaH 9AC KHYHK SJAeMeHT | ra sra, JIeKHH SHI KarTa
SAEMEHT MABXYX oMac. o

4-tTaspud. Arap KucMan TaprHbaasran A Tynnam-
BHEl @ SAeMeHTHAAH KaTbHfi KaTra (KaThH# KHIHK) O¥a-
raH sneMeHTAapu Gjamaca, @ ra A TYNJaMHUHI MaKCHMAJ
(MPHHMAT) dneMeHTH fZefinnann (3- Tabpufra KapaHr).

Kucman rapruGaairadH TYIJIaMHHAT MHAHMAaJ Ba Mak-
CHMaAJ SJICMEHTIAPHHH 9HI' KHYHK Ba SHT KaTTa 3JEMEHT-
Japaad dapgaal SHINII Kepak.

Hemak, @< x Gyaranfia a = x 6yica, @ MAKCHMAJ SJIEMEHT,
y=<{b waptaa y = b Gyaca, b MHHEMAN VIeMeHT Gyaauu.

Kucman Ttaptubaaurad Tyi-

F  naMm Gup KaHua MakCHMai &KH

3 MHEHHMAJ  3JeMeHTNapra sra
GynHIIR MYMKRH.

Miucoanap. 1. Kyiunarn

o rpajaapia <crpeiKka» y4dujaard

o 9JIEMEHT <«CTpenkay GolAaHHLI-

g BA4rd SJeMeHTAaH <KaTTa» ReG

cjaftiuk, y xonma (12- yysma)

12- pacu. rpadnapaa &, f Aap makcuman

aaeMeHTAap, 4, ¢, 4 Jap sca

MUHHEMAJ 3JleMeHTAapaHp. :

2, A=N\(1} tynamparn uxtaépuit ¢ Ba b nap yuyn bla
(b sneMent a snemenTHyHr GynypuucH) 6yaca, b < a Kabu &sn-
aapp. ByHaalt xoaga Gapua TyO coHJMAp MHHUMAJ 3JEMEHT/IAPHH
TAUKKA 3TTaH XOMJA SHP KWYMK SJEMSHT 3ca MaBXKyA 3Mac.

5-rabpud. Arap uusugsar rapteGmadran A Tynnam-
HEB® BXTHEpHA B KucM TynmjaMs AOHMO SHT KHYHK 3Je-
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MeHTra sra Oyaca, Gyufah Tymnamra rfsa Taprubagecs
Tinram Definnanm.

Harypan connap TynaaMH T¥aa rtaptubaanras t¥n-
Jnamra mHcon Gyna onand.

DcnatMa Bepunran tynnamia taprub TywyHdacH-
HH GHp KaHya ycyjAa KHPHTHIN MyMKHH. Macanad, Haty-
paa codnap TYmIaMHAA:

1) Tabumit  Tapmib {1 2 3, ...,n ..5
2) Teckapy Tapmw6 {. .., 2, ..., 3, 2, I} Japun KupH-
THI MYMKHH.

N Q 6y/rann yuyH palMoHAN COHMAp MaHIOHWHH XaM
Gup Heua YCyJAa TapTHOJAIl MYMKHH.

e

11- §. MYJOXAZAJAP BA YAAP YCTHRA AMANJAP

Xap KaHnafi MaTeMaTHK HasapHa ¥3 oOneKkTaapura sra
6§an6, y my obpekTaap €pAaMHAA TYSHAAJHTAH Xap XHJ
XKyMaanapHd ypranaau. Macanaw, Makrabpa ypraunaa-

- AuraH aJre6pa KypCH TEeHTJIaMa Ba TeHICH3JHKJap XaKH-
AarA XymJjalap GuaaH Hil Kypaau. AHHKPOK Kuanl afir-
raiga, Xap KaHaak MaTeMaTHK Hasapnﬂyexn Oy MaTeMaTHK

- EYMJaHHHr 9HH (POCT, TYFpH), &1FoH (HOTYFpB) JIHrEBH
TEKIWHPHIN GHAAE WYFYIAaHa H.

l-Taspud. Pocr éxu EnFOHAHTH XaKHHAa (UKD 10pH-
THI (aHHRJAAD) MyMKHH §yaraH jgapak ransapra HymaG
(myaoxasa) pefinnapu,

Mysoxasanap HasapHACH MAaTeMATHK MAHTUE Ae6G ataw

. IypuH (PaHHMHr AacTaalkH sJeMeHTap TYIIYHYaAapHAaR
6apu 63anb, Y KyBHAard ycyana KypHAaud: .

. 1} Kapanaérrar od'bermlap (Mynoxasanap) TYnIaME
Gepuaaay; - :

2) obbeKTapEHKD 6a1=3u 6up xoccanapu Ba yJaap opa-
cupare Gan3H OHp MyHocabaraap Gaéu aTHNaIM.

'IOxopusara TywyHuanapra MyJioxasanap HasapHACH-

~HUHT GOUIVIAHFHY TyWIyHYajapH ned opHTHIAAH.

Mynoxasanap HazapHACHHMAT OGOWNaHFAY 0O0BEKTAApH
coxaa (oxamfi) mMynaoxasanapaan nGopataup. Coana Myno-

Xasanap saTHH anupOecHHHHr KMuuK xapdnapu a4, b, Cpu

éxn p, ¢, r,... Kabu OearnaaHaju.

_ )fap 6up colaa Mynaoxasa pocr €KH EaFOH OYJHIIN

. MyMKHH. MynoxasanapHEHT pocT (pocT MyJ0Xasa KHAMa«
“TH | opKaau Senrunanaan) éxu 81roH (8AFoH MyJoxasa Kpii-

‘MaTtH 0 opKasH GeArunaHafM) JIACH YA2pHHHr MasMyHHra
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Kapa6 anugnanaan. Kynm xoanapaa poer Mysoxasa (p), &
FOH MyJaoxasa sca (€) opkaau Gearnmanajin.

Macanan
p : «2 < 3»
g : 4D —1Ty0 cOi»;
r : 7+ 3 =18
t : «3 — xydr couy

aap MyJaoxasanap 65!;1116 yaapia p ma ¢ Myaoxasanap
pocr, r Ba { Myaoxasajap sca ENFOHAHD.

MaremaTukana xap 6up TeopeMa Myaoxasza XHcoOaa-
raau. Jlekun GepuaraH TeopeMaHH HWCHOTAALI Y4YH YHraua
pocTiiury HcGotdadrad Goluka - TeopeMajap, axcroManap
Ba OouUlIaHFHY TYWYHUanmapkan dofaasasfHiaiy,

UM Mysoxasanap ycrHaa GaxKapuialHrau amaznnap
XaKnia QEKp IOPHTaMH3,

Coxfia Mynoxasanapaan Gomosqn €k OGOFJIOBUH C¥3-
Jap épRaMHAa MypakkKal MYyJa0Xasanap XOCHJ KHAHHAIH.
¥36exk THAHIATH «3MAC», ¢BA», «EKH», <«... KSJIHO UHKaOH»,
¢3apyp Ba eTapiany Kabu OOFJOBYUH cyaaapra GHTTalal
MaHTHKKH aMali MOC KeJafid.

Mynoxasanap ycersaa SaxapHiajgurad aMaiaap Kyfn-
NarHua aHHKJAaHa[IH,

Huxop amans.

2-TappH Q. p MyI0XasaHHHT urxopu Je6 p pocr
6jaranna &arcH, p €1FOH ﬁfraraﬂﬂ.a poct 6ynaauran ANTH
MyJaoxasara aﬁ'm.ua,un.

P MYJIOXA3aHWHT HHKOPH N p &K P Kabm KypHHHILIADAA
Genrusanagd. Macanan, p: «2 — ToK COHp, ;

9 p:e2-—TOK COH 3Macs.
By epa p Mysoxasa €1FoH, = p 5Ca POCTAHp.

Xeq Kawpall Mysoxasa 6up BaKFAa PocT Ba &aFOH  GYJHIIM
MyMKHH sMac. By Konpa yURHUMCHHH HHKOD STHUI KOHJACH JleG

IOPRTHAANM. =] p HHHF HHKODH OFaray - Y (3 p) My’oxasa
HKKH KappaJH HHKOp Ae0 IOpHTHIAAM.

Sl ¥ p HE KyfHAar#da HIOXJAIl MYMKHH: ¢p MyJ0xasa
Gaxapuimaiinn fefmw  noTyEpHr». Masgyp cbm(p 3CA p HHHT
POCTVIMTHHH OWJIIMpaM, ABHH, arap p poct 6faca, 9 N g xam
poct, p &nroH Gysica N1 p XaM &aronpdp. Byndam p pa
W W p MYJOXasaJAPHHHT KHAMATIapH GHp X hes OJaMu3 pa
6y TacIMKHM <1 71 p = p KypuHruiga Oearu/afiMus.

KOHBIOHKUHA aMaJM,

3-tTabpud. p Ba ¢ pocr 6ysranaa Ba pakar IyHINariHa
poctr Gysaturad AHIH MyJ0Xasara p ra § MyJioxasanap KOKBOHK-
yuscu JeAmnajm sa ¥ p/\g opxam Gearmnanamm,
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Kontiopkuus amaanra ysfex THAMAArd «Bar GOPJIOBYHCH MOQ

kenapd. Macanan, p:e2—Ty6 com», '
q: «2 — KyQT CoMr;
pAG: «2—1Ty0 Ba KYPT coHs,

JN3BIOHKLMA aMaaH.

4-taspud. p Ba ¢ MynOXazaNaDHHHT KaMKJa OGHTTacH
pOCT Gyaranpa pocT €yJaznrad, KOArag Xoanapia €iaron Gyna-
JIMFaH sIHTH MYyJoxazara Liy MyJoxasaiap Oussrosxfjuscu JeiiH-
Jajd Ba Y pN/ g OpKaan Gearunanaiy.

JH3BICHKUMA aMaiHra y36ek TwiHAard «Exm»  GOPJIOBHHCH
MOC KesalH.

Macanan, p: «2<3» —pocT;

q : %2 == 3» — EaFOH;
PV @ 1«2 < 3» — poct.

Hvoaukanng amanau., : T

5-Ta®pud. p Myaoxasa poct, § Mynoxasa &iror 6§a-
rangarayda &JroH, KOJraH Xoinapna poct Oysnajurai sHru
MyJoxasara p XaMAa § MYJOXA3aJADHHHT HMIRAUKGYUACU
‘nefiniany Ba ¥y g=-¢ KypHHHIIAA E3UNAJH.

" Hmnnukauus amaanra §s6ek Tunpparm «arap... Gyica,
y xonpa.. Oynamus xaGu OOFJIOBYH Cy3aap MOC KeJajH.
Macanan, p : «3-3 = 9 — pocT;
q : ¢4-4 = 16> — pocr.
Wmnaugauns Taspudura acocal p=+q: <Arap 3.3 =9 6yaca,
y xoana 4-4 = 16 Sfnaam» pocT MYJI0Xa3a. p = § MUMIVIMKALKA-
Ia p MyJoXasa acoc, ¢ MyJOXasa 3ca xyJoca jel IopHTHIaIH.

P = ¢ MMNJHKaUuA KyAuJarmya VKwIagd, <«p JaH § Kemb
UHKaAM»; ¢p GYMHIIM YuyH g BHHT GYJMIK 3apyps, «p My/A0Xasa
§ MyJI0Xa3a YMYH eTapau».

IKBHBAJICHIIHS aMaJH.,

6- TabpHd. p Ba g MYNOXA3ANAPHHHT HKKaJacH XaM poCE
€KH WKKajacH XaM &JroH GyaraHma pocT, KOATaR Xoanapia €-
FOH 6ynajHrad auruy MyJoxasara 1y MYJONA3aNapHHHT SK6u~
éaseryuacy Jeliunany.

DKBHBANICHIMA aMadR p € ¢ opkadn  Gearwnasn6, yura
yabek Tuaugaru <Arap ... 6¥aca, Wy Xoaxa Ba ¢axaT wy
xonga ... 6§namde, «. ., Gamapu/HIuH YYyH . .. CaxcapH7HLIR
3apyp Ba e€Tapiu» Kabu GORJIOBYH - c¥37ap Moc KeAamu.

Macanan, p : «BepriraH HaTypan coH 3 ra GynuHapm»;

_ g : «bepuaran coHHUMHT paKkamiap fiHFHEAuCH 3 ra
" 6YIMHALMY. ’

p<4 g, avHM «Oepuiran coH 3 ra OYamHamm, Wy Xoaja
Ba (hakaT WYy X0NA3, arap YHHHT pakamJapH HurHHAMcH 3 Ta
Cymmncar poCT MyJoXasa.
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Mynoxasanap sa y/rap ycTHAa GaxapHnagurag MauTd-
ERE amannap Omprasrkaa wmyJoxasanap anarebpacu zeb
IOpHTHAAAH.

Xap Oup MaMTHKHA aMaira YHHHI POCTAMK IKajARANH
Je6 aTaNyBUH KANBAN MOC KeJaiH.

-HHROD KOHBIOHKHHSA
PR pl g Ipna
| 1] ]
} 1}o}o
o] 1}o
o} o] o
DHIBIOHKIHA HMTHEKZ THA
p | q |pve p | g lp=>g
t] 1 NERE
1o 1 1 oo
0] 141 of 1|1
ojo}o ol o] 1
SKBUBANICHUHA
Pl aleeq
O B
1ol o
o 1] 0
0fo0]1

MynoxasaNapHUHT KOHBIOHKIHACH Ba AMSDHIOHKLHACH
HKKHTaAaH OPTHK MYJAOXasanap yeyd xaM VpHHIAK Gyaa-
. IMH MYMKHH.,
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Puis Pay -+ + 2 Mynoxasaﬂapnunr JNHIBIOHKIHACH BA KOHBIOHK-
WHATAPH MOC PABHILIAA V p; Ba /\ p; Kypummnapaa Gearmna-

=1 im=l
Hu6, Gapya py, py ..., p, Jap pocT EyararAardna i/\l P; —
—pOCT, Py, Par -+ -+ P, JAPAAH KammJa GHTTACH POCT Gyaran-

"
hic:} \/[ p; — pocT Gnianu, Koaraw XoJfapaa éaron 6ysaxa.
[

IOxoprra kypub yIranuMuszex, xap OHp MyJaoxasara
POCTIIHK JKaABaaHian OHTTAa YCTYH Moc Keand, 6y yCryH
sneMentaapn ! ékn O napaaH H6opar. Bas Gymaas cyur
6y YCTYHHH KapajgaéTral MYJAOXasaHMHr KriMataapH yc-
TYHH el I0PHTAMHES.

7-tabpu . Kulimataapuy ycrynun Oup. xun Gyaran
{ycTMa-yCT TYIIFaH) MYJA0Xa3anap jaapo meHz Kyyail my-
Aoxazarap NeHHIanH.

P Ba ¢ MyNOXasaJapHHHr TeHr Ky4WIMINPH p==q _Kalu
Gearunaxnajd. I

Macanan, p<==-g=s(p=>g)A\lg=>p) Ypumm. By renr
KY9YMAKHR HoGOTAALL yqu Kymmam POCTIHK 3KagBanupaH doit-
JANIHAMH3: :

p | 9 [rea| p>o | a=r [o=>rG=n
1 \ 1 A I T | t
1 0 o | o | | o
0 1 o | B | o | 0
o | o | v ] o | | 1

by MajpafHHHr YYMHYH BA ONTHHYH YCTYHJapH OGHp XA,
HAemak, p<>g Ba (p=>q) A\ (¢=>p) myioxasasap Temr Kyd-
-y .

12- §. MYJTOXA3ANAP AJITEBPACHHHHT ®OPMYJIAJIAPH,

Mynoxasanap anreGpacHHMHr acocyit sasndamapupan
6upn xap Kasaalh mypaxkka® MyJsoxasaspHr pocT éxH é1-
FOHAHTHHA ucbornawaan nbopat. Jieknn GepHaraH Mypax-
kal MyJoxasajard conla MyJoxasajnap Ba yJAapHH Gof-
JIOBYH MAHTHK aMajJap opIraH capH MasKyp MYJOXa3aHHHT
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POCTIMK :KaJABaJHHH TysHW xuiuHaNawa GSopaau. By xu-
AHHYHAHKHH Gaprapad sTHW yuyH Myaoxasanap aareG-
pacHHHHI' QOpMYJacH Ba ¥3apo TeHT KyulH dopMmyranap
TYWIYHYANAPHHE KHPHTAMHS,

leravspud. 1) p, ¢ r.. aap Mynoxasanap aarebpa-
CHEHHr GOpPMYyNafapHAnp.

.2 Arap p pa ¢ MyJoxasanap aareSpacHuMur opMyJianapu
byaca, y xonna N p, pAg, p\ g p=+gq B2 p<g nap
- xam dopmyaa 6ynanu.

3) Myaoxasanap aareGpacu 1) Ba 2) naw Gowxa
dopmyaanapra ara smac. Kyn xoanapma 2) é&praMuia
anuKAanran c¢opuynanap mypaxkal gopmyrarap nebd
IOPUTHAARM. )

Xap GHp Mypakkal dopMyaaHHHr POCTAHK = KHAMATH
{pocT €KH ENPOHJNHIH) YHHMHr TapKuOHZAry sjAeMesTap My-
Jdoxaszajapra sMac, GaJKH YJApHHHT POCTJIHK KHiAMaraa-
pura Gormugnup. LlyHuHr yuyH ucrairad. Mypakka6 dop-

_Mysara apryMeHTIapH pOCT EKH EAFOH - KMAMATHH KalGya
Kuaypud OQyHEOUA nef Kapall MYMEHH. '

Masvaymy, Gynpai oGyHkUHS (MaHTHKHEA  GQYHKIHSA)
HAHT pocTaEK xufimatu xam {iI, 0} Tymrnam asaeMeHTHIaH
Hbopar. .

2-raspud. Avugnanum sa ysrapuw coxaiapu {1, 0}
ryasamAal HGopar Gyaran QyRkupanapra byas Qysyua-
aapu pgefwnana (. Dyas — aHPAHAAHK MalIXyp MaHTHKYH
BA MATEeMATHK). _ ) ‘

Bupop mypakkat A dopmyna Gepuaras Gyacns. by dopmyna
KOMMOHEHTANAPH (ApryMEHTAAPH) HH Xy, Xy, - . . , X, OpKATH GeJi-
ruiafivus. Yuga A dopmynans 6us A=Z, A(x; %y ..., X)) KY-
PUBHIIZA €33 osaMu3, . _

3-tavpud. x;({ =1, n} aprymenTiapuunr Xap Gupa Ka-
Gyn KaauumW Mymkue OYarax Gapua 1,0 gufiMaTaapd  TH3HMH
(natopr) za A(xy, x5 , .., x,) dopMynann HPoRANOBYK MaH-
THKAN GyHKuHA pocm (éaron) KMBMAaTra 3phuica, Oy ¢opmysa
ailnar pocm (€aron) Gopmysa Redunany.

Afinan poct dopmyna ogatsa [, afinan éaron cdopMyna aca
B gafs Gearunasanu. :

Macanan, A(x;, X3 %) = (%, A%y AXINA(T %)) == L — ait-
BaH &1roH; B(x, X4 %) = (VX VXV (T %)) ={ 5ca aityan
poct QopMyaa (TexmmputG KYpuar),

Scaarma. Alx, ¥y ..., x,) dopMynaga n T2 NIEMEHT2P
MyJfoxasa Gjaca, 6y opMynamver pocTadK xagpamn 2" 13 A
(catp) Zan wbopar OY1amu (HCOOT KHHMHT) .
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4-Tabpud. Arap mynoxasanap anreGpacuumur K (4,, A,,
Cseeey A) dopMynacH nponosUUMOHAR Yarapysywsap KHitmat-

JapUHHHT Xed OyaMaranpa Ourta tasHMEda | xuiiMateu Kabya
KHaca, Oynnadt QopMysa Sasapuayeus dopMyaa pefiniam.

& Xap Kaunga#t afinan poct ¢opMyna Gamapmysqn Hhopmysia
y/Aa .

AQey, x)=x, Ay .
Gaxapuiysuy HopMyJIagHp.

5-taspud. Tapkubuparu x;{i = 1,n) YarapyBunAapuuHr
MyMKUH Oyarap Gapya KmitMataaph TH3EMHZZ A (X, Xy ..«

x) Ba Bx;, x, . .., x,) GOpMyNasapHUHT KHAMAT/IAPY YCTYHH
Gup xun1 Gyaca, 6y dopmynanap yfsapo mene kyuiaw ARHHAANH
Bay A%y, %q - - -, % )=B (%}, X5, . . ., X,) KaOn GesirunaHafy.

Mynoxasanap anrepaciia MyxuM poab Yinafiguran OHp
KaHYa TeHI Ky4/1d GopMyJaajapHH KeATHPAMHS:

1) 7% A=A (AKKY Kappaqu HHKOpP KOHYHH),;

2) AAB=2BAA (KOHBIOHKUHAHHHE KOMMYTATHBJIHTH);

3) A\/B=m B\/A (a#3bIOHKUHAHHHT KOMMYTATHBJIHTH),

4) ANBACY=(AABIAC (KOHBIOHKUUAHHHT ACCOLHATHB-

JHrH); .
5y AV(BYVCO)=(AV B)\/C (MILIOHKIHUARAHT aCCOMMATHB-

Joird).

6) ANBVO) = (ANABW(ANC) (KOHBIOHKUMAHHHT JAH3b-

IOHKIMATE HHCGATAH JMCTPUGYTHBIMTH);

7 AVBAC) = (AVBINAVC (Ie3BOHKUHARMHT KOHb-

IOHKUHMAra HHCGaTaH ANCTPHOYTHBANCH); :
8) (AAB)="1 AV B
9) o (AVB)= 71 AN B;

(Gy nxxana Tenr Kyunmmixk e Mopran KOHyHAADH 1e6 IOPHTHNANN)
10} ANA = A (KOHbIOHKIIHA Ba AU3BIOHKIMA AMAAJAPUHEMHT
) AVVA = A HAeMNOTEHT/MK KOHYHAAPH),

12) ANl = A;
13) AVL=A;
1) AN Am L;
15) A/ 71 A sa [ (yUURYHCHHH UHKOP STHII KOHYHH);
16) ANL =L,
I AVIm];
18) AV/(AAB)=A (otumia KoHyHH);
19) AA(AVB) = A,
20) A= B=N AVB,;
C2l) 9 (A=B)=AN"B;
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22) AeB = (AAB\V(1 AA™ B);

23) 1 (AeB)y={1 AV 1 BAIAAVE).

IOkopuzarn acocHil . TeHr Ky4YIMAMKJapnard xap OGHp
$opMyna HKKHTA KOMIOHEHTra OGoFauK (YyHKUHSAapAMP.
By veHr KyyaRJAHKIApHH HCTAJATAH YEKAH COHAArH (GopMy-
Jajtap YYyH E3HII MYMKHH (POCTAMK KajapaanapH €&pAa-
MHIa €KH MaHTHKHMA aMajviap EpJaMHA2 HKOPHIAA KeATH-
PHATAH TeHT KYYJIHJHKAApHH HCG0OT KUAHHL).

OHAH MaRTHKUA (NOTHK) aMaanapHEHr GaskapHJHI
TapTHGH TYPpHCHAA GHp 03 TYXTaanG yTaMH3.

Arap dopMynagard amanaapHMEr TapTHOH KaBcaap
épraMuna Kypcatuamaras Gyjca, yaap KyHHAar# KeTMa-
KeTAHKAA, ABHH HHKOP, KOHBIOHKUHA, HHIBIOHKIHA, HMO-
JHKAaLA% BA IHI OXHPHJA SKBHBAJEHUMs TapThHOuLa Gaxka-
praaan. Kyn xoanapia aMananapHH OaxapHul KeTMa-KeT-
JUTH KaBCaap épAaMufia KypcaTHAAIH.

Macaman, A(x, y, 2= x="1 yAz& A7 x\/y dopmyaana
aMasiap oKopiaa alTuaranMaek, 1, A, V, =, & KeTMa-xer-
mikga Oaxapunamd. B(x, g, ) = ({{(xe2)= 9V Ay dop-
. MyJaaja 3ca amamnap 71, <, =+, \/ Ba A TapruGia Gamapw-
LY

Mynoxazanap aareGpacH XKyAa K¥n MYXHM aMankit
TaTbUKAapra sra, X03HPTH 3aMOH 3JeKTPOH Xncobiall Ma-
IHHANAPHHUHT HILAAID KapaéHH XaM MyJoxasanap ad-
-refpacira acociaHral. ByBEHP caGabu mynjaH HOOPATKH,
MyJaoxasanap anrefpacHpary y4ra Ba YHJAH OpPTHK aA-
re6paik aMajaJapHH AOHMO HKKHTAa aare6pank amaara
KeNTHPAIN MYMKIH, '

Xagukaran, Jle Mopran KoHyHaapu

TAD =DV Y. )

TGV =N Y) 2

Ta acocaH HXTHEpHA opMysagare <1 Ba /\ aMaanapuE W B2

\/ amaanapn GuwiaH Ba aKcHH4Ya, =1 Ba \/ amaijapmu sca N

Ba /\ amMans2api OHNaH AAMAWTHPHII MYMKLH. _

SuMu ¢ Ba => amajnapuu dakar I Ba A (7 Ba V)

aMaanapy GHAAH ANMALITHPHIL MYMKUHJHTRHM Kypcatamus. By-
HUHT YUYYH ' '

xVy = (TN g - 3

xAg =7 (0 AV ) | @

dopMyanap Xampa acochit TeHr KyWWMKAapIaH (OHIANAHAMHS,

Acocitit Tenr Ky opMyJanapiaH 22) ra acocan x<>y =
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= ANV DAY ) ypuuau. (3) ra acocan sca (xA\y)V
VT XAT g = (3 CAMA (T xA 1)) GYarany yuys
xaym (T APA( (O xA YY) 6Ynau. x=y = 1 x
\y ra asa (3) Hu Tarbug sTCAK, x=+y ="1{71 (7 AT ¥
%0CHA 6Ynamu. Arap (4) Qopmysiajman GoORMANAHCAK, MyJOXA3a-
JIAp aNreCpacHHHHT | HXTHEpHE GopmynacHHd 1 Ba \/ OpKam
udoaanan MyMKHH. -

Mawgaap

1. A, BYC-sa" D wmynoxazamap moc “pammupa 1, 0, 0, 1
6yaranga KyitHgarn GopMy/iaNapHHET POCTHK KMIMATHHH TOMHHTS

2y AV(BAC), B AVBsA D,

6) D= (BAC): €} (AesBy=-(1 AV B);

B) C= (AAD); K) (DACY(AAS B);

) A= (C\/D), 3) (AA = B\ D=(BA ().

2. Kyfmnars dopMyaanapuusr xap GHDH yuyH POCTMHK
HARBAAHHH TY3HHT: '

a) A=»(A=+ B); r) 1AV B)=(AAB);
6) A\/BeB\/A4; : Cm (A== BAON (T AV B)Y,

8) A== (BAC); - e (AVB)=(AA" B).

13-8. MPEAMKATAAP

Mynoxasanap anarefpacH 8plamMmaa coaia MYJ0Xasa-
JaplaH Mypakxkal MyJaoxasanap XOcHJ KHJAMHHWHHH 63
12- § ma kypué yTaux. Mynoxasanap MaHTHKHHUHT KaMyH-
JRKAapHiaH OupH MWYHAAH HOOPAaTKH, VHHHT &pAaMHa
O6beKT/IapHHHT XOCCajaph Ba yaap OpacHLarH MyHocafaTt-
JIApHM EpHTHI MYMKHH sMac. MaTeMaTHK MAHTHKHHAT
OyHAak Macananap Ouiad WIyFyAlaHafHrad KHCMH OfaTAa
OpEAHKATAAP JOTHKACH (MAaHTHKH) Ae6 OpHTHAALH.

I-rabpud. Tapkubuha sSpKAKH §arapysBuH/jap KaT-
nawub, 6y JYsrapypunsmapHHHr Kabyad KHJAMUIH MYMKHH
6ynran guiimaTnaprda Mysioxasara ailraHajurad  Aapak
ranra npedukar AefRaany. .

X OGBeKTHHHr Oupop & xoccara sra’ oymmmwm & (x) kalu
SearntanuG, & (x) 6up Ypunmd npeflpkar geG IOPHTHIAAH.

Muconnap. 1. #(x): «x— 1y6 com» KYpHHHILZATH NpeAd-
Kar Gepuarad Gysncun. Byupait xonma & (x) Oup HOMaBAyM/Id
dynrupAnr udoganal, VHUHI aHMKAAHHMII COXACH HATYpanm COH-
JAap tynnamu N Jad, KWIMar/apd COXACH MyJ0Xasanap Tynaa-
MHL3H HOoparT GY/m6, Xap GHP MYyJ/IOXA3aHAHT KHAMATIADH COXa-
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CH 5ca MKKH saeMmentan {0, 1} T¥nnampan udopa'r By ¢ynkuns
KHAMATIADHHMBr #aaBaA KYPHHHIIM KYHRHIATHYSIHD:

x | 1]2]s8]|4]5]6]7]8|
1| 0

tlojrfoir |

2. E (x) «x —= mydT cons Kaﬁn npe,um{a-r fepuarad ﬁy.rlcuu
YHHHC POCTJIHK )KAajBa/H

x 1|2|3_
Ew | o] o] | |

1o~

KfprHRmga 6yAanH.

IOKopHAary HKKHTa MHCONLAH Kylingarn ¢HKpJAapHH
afiTa onaMAs.

1. Tlpeankatnap MYJI0X43a 5MAcC, JEKHH X WHHT 6upop
TYMIIaMTa TeTHLLIH aHHK ﬁnﬁmamapnna ¥y MyJoxasara
afimanany.

2. Arap M gaupafinup o6bekTaap tynaamp Gyaca, Gy
TyNNaMAard TpelHKAT — Xocca JeraHaa Ous wmy M 1yn-
JraMaa pocT €kH éaroH KHiMaTHU Kabya KHAYBUH 6up ap-
TYMEeHTAH cpyﬂxunann TYHLYHAMH3,

2-TaspHd. M TynAAMRHAT & (x) npeapkaTHH pocT MyJoXa-
asra alinantHpypuH - D gucM  tynaamura F(x) npeduxamuusz
pocmauk coxacu AeAuMnany.

3-tawpud. Arap F{x) npepukar M TymiaMHuAr Gapua

. 3VIeMenTAApHIa pocT (8MFOH) KMHMaTHH KaGyJa Kuuica, & (x) npe-
Ankatr M Tynaamza admax pocm (alinan €aron) pefmaaps.

4tavpud. KA, ..., A a,...,a¢,; X ..., %3
P, ..., P) dhopmyna Py, ..., P, npemukaraap T tynnamaa
KaMMfa OMTTa ycyafa aHHKAAHTaBia, Xy, . .., X, TpeIMeT ¥a-
rapyeunaap T TynsaM snemeHTaapk Gunan Kamufia GuTta ycyJa-
Aa aJjMammhpuarapia xamaa A, ..., A, DpPONO3HOHMOHAN ¥3-
‘TapyBuMJap . KKAMAT/IAPHARHT KaMHAA ﬁm'ra TasavMuEa | xehivar
Kabya xusca, v xoata K dopmyna T Tyn.nam,ua Gaxcapurysuu
gednwnamy. K ¢opuyna wuxmépuét T rtynaamza 6amapﬂ.ny3qn
6yaca, v Xoaaa y Gamapuayeuu ¢opMyna TefiuiajiM.

Muconanap. 1. #(x): &x — MycGar» — npepukar N Tyn-
JaMaa afiHad .poct GYaamu.
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2. R(x): «x < Ov —npeguxar N Tynaamaa aitnay &1romH.

3. E(x) «x —xydr cour —npesuxar N Tynaamia Gaxa-
PHAYBYH NPEAHKATIHD.

Bus wKopraa Gurra HOMabAyMra (IpKAH ¥3rapysuura)
GoFaKK Gyaran GHp YpHHAH NpelHKaT/NapHH KYpHO YTAHK. -

TlpeanKar WKKH, ¥4, ..., # VDHHJH- XaM GYJRALIM MYyMKHH.

Macanan, Z tynnamida F(x, y) ex<y» TDpelHKaT HKKH
Ypmmgap. # Ypusam  Openmkatr F(xy, Xg - - ., X,) OpKaJH
Genrunanut, Gy upeauxar Cupop A TYMAAGMHMHT X;, Xgy - . .,
X, MEMeHT/IapH opacufard & MyHocabatue udofanaiay.

Kuiimaraapn A Tynjamra TerHintd Gyarad n ypuwm & (x,,
Xy . .., X,) Openprar Oepuiran 6yacuy. OOBEKTVIADHHHT Xap
Gup Talul 1, =, €4, xy=a,€A, ..., x}=a,cA kuimar-
napapa & (a,, ag, . .., @) Myn0Xasa pocT éxu €1roH Gyiapu.

n YpHHAH NpelHKATJIap YUyH XaMm afinan pocr, afiHad
énron ékn GajkapHJAyBUH NpefHKATIAP TYUIYHYACHHH AHHK-
QM MYMKHH, :

1, 2, 3, ¥puuaR mpemHKaTNAAp MOC pasHIIAA yHAp, OH-
Bap, TepHap npesukarnap Aefiuaaan. Hoab Jpuuny npesu-
RaT jJarapmac MyaoxasaHa Hbozarailld.

14-§. KBAHTOPJIAP

Bus 13-§ 1a &(x) npeaukar x nuur Gupop A Tynnam-
ra TerHUNIA aHHK KUAMATHapHIA MyJoxasara afJasuiig-
BR kypué jyraux. [Ipenukarnapnam Mysaoxasa XOCHA KH-
RHWHHHT SHA HKKHTA YCYAH MaBXYAX.

Appan Kyfiujard MHCOJNHH KYpHG YMKARIUK:

X€ N 6yaranpa

FUFTaxb—3x4+2=0 D

Oyncen. Arap (1) npedurarus Gapya x €N Jap yuyH Kapaimu-
rag Gjncax, y énroH Mynoxasa Gyaub, (Gawsu Oup x€N nap
YIYH 5ca pocr mynoxasa 6ysamm.  E2%

' M TynnaMBHET «Bapua ¥ SAEMEHTJApH YuyHr» Jera
KYMAa KucKaua YxEM, efavan Oup x 3JEMEHTVIap YuYH» le-
Tal Kymna sca gx €M opram OesnruaannS, yjaap MoC paBHLL-
A YMyMHIIAK Ba MaBXYA/MK KBAHTOpJApH €0 IOPHTHAANM.

(Vx€Af(y (2)

'f(wqa: ¥ x€f(x)) Searn «A TynaaMHuBEr Gapya x IeMeHT-
g yuyn f(x) npepgkar pocr,
| 15



@xcAfX 3
(guckaua: g x f (x)) 6enry sca «A TYNJAGMHMHT WyHJAR X 3JeMEHTH
MABXKYAKH, 6y saeMeHT yuyH f(x) npeiskar pocrs Ael YKuaa-

Iu.

(2) Ba (3) wMynoxasanap ofaTAa KBAaHTOPJIM MYJI0XA3anap
nefmaans. f(x) nppemukaT A TYnaaMBYEr Gapua  3/e€MEHT/IapH
yyyH poct Oysranaardna (2) Myacxasa pocr Kmfimarra sra, f(x)
npeguKaT afiHaH éaroH ékd Gaxapdaypun Gyaramia, (2) my.Jo-
%a3a &IroH, ABRY ¥V x f(x) énroH Gynamu.

f (x) npenukar A TYniaMHHEr Gapda SAeMEHTNIApH YYyH afi-
Hay €iaroH 6yarannaruna g x f(x) &rron G6yyamy.

Hikgu, yu, ..., n ypunau npegukariap BocHTack OHaaH
XaM KBAaHTODJH MY/OXA3AJAD XOCH] KHJMIN MYMKHH.

Macanar, (V x V&) f(n y) Mynoxasa Gupop TYNJAMARHT
«Gapua x Ba Gapya y 3eMeHTAapH yayH f(x; y) pocr» ne6 yxa-
aapd. (x ¥y f(x ¢) Mmynoxasa sca KapanaérraH A Tyn-
JIAMHHMHP «G4B3H. X 3/IEMEHT/IaDH BA XaMMA Y JEMEHTAaDH YuyH
f{t: y) pocte ne6 Yxunasq.

Sna gyfwmarn xonnap Gyamum MmymruwH: WV x 9 yf(x, 1),
Axqyftay), ¥Yxv¥yaziw g 2, axdayazite g 2,

By xBaHTOp/H My/ioXazanapHEHT Xap KaficMcH affNaH  pocr
éku aftHaH &/FOH OY/HMIM MYMKHH. '

Macanan, Z tynmampa f(x; y): € COM Y JAH KHUHK» Nerax
- MPefIHKAT BOCHTAaCH Gunar Tyswaran ¥V x 3y f{x; y) Mmynoxasa
HCTAAraH X HH O/raHja XaM INYHAaft y TOMANADHKM, y/ap Y4yH
€ < y» JeraH My/noxasa afiHaH POCT, YYHKH NCTAITaH X Y4yH
y=x- 1 Be6 oNcak, x <y TEHICH3MHK CaxcapaiaiH.

15-§. NPEAHKATIIN DOPMYAANAP

dapaz gunabnng, & (x¥) sa Q(x) npenuxatnap wmoc
pasamwga A Ba B tynaaMaapAa pocr 6yaub, A Ba B tin-
Jamjap OHpop TYIJAaMHHHT KHCM Tynjaamaapu Gyacmy.

X03Hp Wy HKKYTA OpPEARKATIa MaHTHKHA aManaapHd
TATOHX STHII HaTHXKAcHAAa XocHn OyaraB sHrH NpeaHKar-
JAADHHHT POCTAHK COXaJapH OHNaH TaHHWAG YraMus.

L Ry (1)=& ()AQ(x) npemurar & (x) sa Q(x} npemuxar-
Jlap POCTIIRK COXAJADM KECHIIMAcHAa pocT Oyaagdral DpefHKar-

© Bap.

2. Ry F()VQ(x) npemurar £(x) &ku Q(x) napmmur
Kamuaa Garrack pocr Oy/AaaMran coxaja poct Gynamn. R, (x)
NpeAHKATHART POCTHK coxacH AU B tymaamzrp. A coxa F(x)
HMHT' POCT/IBK COXacH, B 3ca Q(x) HMHF POCTVIMK COXAcH.
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3. Ry(\)="1 £ (x) npemukar &F(x) éaron Gyaran coxaza
poct, & (x) pocT 6yaraH coxaja >ca éaroHaup. [Memar, Ry(x)

amkat C,A==A Ty Iupypus TYMJIaMAa POCT SKAH.

4. R,(x) =& (x)=-Q(x) npegurar daxar & (x) poct, Q(x)
-&nron GyJran coxajaruda €/IFOH, KoJraH coxajJapfia poct GyJa-
. Bynma pocrimk coxa A1 B 6¥nagu.

5. Ry(x) ==& (x)=Q(x) npeiHKaTHHHT POCWIMK coxacH M
HUHD WIyHA3H KHCM TYnJAamuaaH uopatid, vHia & (x) ra Q(x)
Gup BaKTZA POCT, 8KkW GuUp BakTHA &nroH Gyiaau. Bowkaua ku- -
Jub aiirraspa, Rg(x) npepukatHEHT poctyk coxacn (ANYB)U -
U(ANB) 6yaann.

Mucoa. x€N oGyaranga £ (x): «x>2 Ba Q{x): «d|w
npegukatiapad uhomanaciy. Yeia £ (x)oQ(¥) npeRuKaTHH HT
poctuk coxack A=1{3,4,5, ...}, B={4, 812, ...}=
={4KkENY, A={1, 2}, B={4k+ LREN}U {4k + 2] k€
ENYU {4k 3cNYU{L, 2, 3} Tynrampan w6opar OY/raHH
yays (ANB)UGENB) =(1, 2, 4, 8, 12, ... } Gyaam.

Duny npesvkataap JOTHKacHHMHT QopMyaanapu sa
YAApHHAT ¥34P0 TEHr KYMJAHJIHTH XaKHAa GUKD IODHTAMH3.
Kapanaértran npelHKaTAapHHHI POCTAHK coXacHau M op-
Kaxan Oenrujatinuk, M tyniaMHuHr Oxsra MabayMm sJje-
MeHTJapHHA @, b, ¢, ... éKH

ap, Gy, @, - . M

opKaNH GerHiafiMus. YHUHT HOMABIYM SNeMeHTNaDAHH 3¢ X,
Y. 2, ... 8kl

Xy Xze Xgy « - - (2

opraaux Gearpnab, (1) HUHF DSAEMEHTAADHHH HHRHBHAYaN
npeameraap_ (npeaMer ysrapmacaap), (2) HHHC 3JeMeHT-
JIapHHHN 3ca NpeaMer YsrapyBunsap el OpHTaAMH3.

l-tabpud. a) M T¥nnamaa aHuKnanrax xap Kauaad
MYJ0Xa3a Ba NpeAHKAT HpPEeAAKATIap JOTHKAaCHHHHT (op-
MYJacHAHP. L )

6) Arap F;(i =1, n) dopmyna G6ynca, ¥ F, g F; s.a 71 F;
Jaap. xam Qopmyaagup.

B) Arap F pa & dopmyna 6yaca, (F\/ D), (FAD), (F =)
Ba (@d=-F) nap xaM npeankaTAdp JIOrHKAaCHHMHT (pOPMysach .
xXucolianaau,

" r) Ilpeaukarnap MaHTHKEHZa a), 6), 8) dopMynanap-
Aan Gowxa dopmynanap MaBKynd amac.

2-taspn¢g., Kpantop TaTOHK aTHAAZHTAH Ya3rapye-
quxap GOFAAHMaH ¥arapysuHJaap, KBaHTOp TerHILIH G1-
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Marai ysrapyBunnap sca IpKur npedMer jszapysuuiap
AeRANalH, ' '

KsanTopJiH nNpeaukaTaapAard NpeimMer VYsrapysuuaap
SpKHH Ba GorjaHran Varapypunmap GYnuIIE MYMKHH,

Macanap, F=gx€N(x+ y=>5) npepuxarsa x Gornau-
TaH, y 5ca 3pKuH yarapypunamp. Jemax, TapkuGuga 3pkuH ¥3-
rapyBun Gy/ran DOpeAWKaT MY ~Y3rapyBUHHHHP (QYHKUHACHIAH
noopar, ALl Jx &N (x4 y = B) = F (y) 6yaanu.

Hlynaalt kb, NpenUKATAAp MAHTUKMHMNT HCTaiTaH $opmy-
Jacy yarapyBuH MysoXasa, NpPeAMKAaT Ba 3PKHH HOMAbJyMra
Gor/my Oyaran Gynkuuamup. Macanan, @ = (3 %) (V) & (x; y) V
VQ @V A dopmynans oncak, y £, @ npeprxarra A §arapys-
WU MYJI0Xa3a Xamia SPKHH HOMABAyMra Gop/MK GyJran $yHK-
A Gyramm, E -

3-rabpu . Arap 6a1Ta M coxafa KapanaérraH HK-
kata F Ba @ dopmynanapaa: 1) Gapua JsrapysyH npeiu-
KathapiH M na aHHKJAWTaRE MHAHBHAYaJ [NpPeAHKaTiap
6naaH; 2) ¥ysrapyeun Mynoxasanapen M Jarsm WHAWBH-
Ayan Myioxasanap 6unad; 3) 9pKEH NpeAMer YysrapysuH-
JAapHE M HENT uunuBuAyan upeaMersiapn OHAaH aamald-
tapranfia F sa ¢ dopmynanap 6HpP XHA POCT €KH EJIFOH
KHEMaTHA KaGya kuaca, yiaap M coxaaga ysapo Tedr Kyd-
Nu pefinnaly.

Hcranrad coxaga tenr Kywin 6yaran F Ba @ ¢opmy-
nanap afiHal TeHr Ky4JaH QopMynanap AehuAanH.

Mucoa @={(VxeEMy(PE)VA B FZ(VxeM)
(& (x)\/A) dopmynanap yaapo Tenr kyuns. By epaa A ysrapys-
4R Mynoxasa GY/mG, x Oopsanran ¥arapyBum OyJiran/urd Tydait-
au uxkana GOpMyNA XaM SpKRMH Ysrapyeunra DorsmK smac. Jle-
mak, & Ba F napHuHI HKKanacH XaM MyJoxasapup. P = F
SKAHJATURA WcOoTNAIN YUyH P HMHT POCTIMTHAAH F HUHP poCT-
JUrHHH (BA aKCHHYE) KEATHPHG UHKApaMi3. .

dapa3 xuaaiimug, P pocr dopMyaa 6§¥acur. DyHaalt xonfa
IHSHIOHKUAA TabpHpura acocad M TynsamHHur Bapya BNEeMeHT-
nape yuyR & (x) éxu A pocr. Hkkana xonpa xam M rtinnam-
punr Gapua snementiapu yuys F (W x € MY{P (x)\/ A) aitmag
pocT MyJoxasa Gyaams. Akcunya, F ¢opmysma pocer  6¥aca,
“oxeM yuyn F(x) &u A, éKkn xap uKKanacu pocT. Yuia

(W EM) (P )V A= D xam pocr. llemak, 3-rappudra aco-
cai F = ¢ Gynagn. Kyfimparm copMynanapuuur ¥3apo  TeHD
KYUAH SKAHIHIHHH MCOOT KHJIHHFS

(Fre MEFEOAA) m (Ve M)E DAL
@xeMHP RVA) m(FxeM(F (DVA
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@xeMyFP AA) = (@ xEMFGHAA. -

16- §. MYJIOXA3AJAPEN MAHTHKHA BEJNMHJAP EPAAMUIOA
E3nn

MareMaTRK MyJnoOXa3afapHu MaHTHKuE Gearmwnap €ppamuza

€3y yuyH OJAaTHa YeKJH coHAard Gasuc npenuKataap Tanaab
omiHagy. Kodran xocca Ba MyHocaGatiap Gasuc NpeAuKATAap
XaMja 030]l HOMAbAymjap EpAaMEAa Tyauiran Tavpud, Teope-
Manap opkanH HpopasaHaIH.
Micon citatuia Z TynaaMza GasuC mpenuKataap yuyH x -+ y =
=z x Y=y, X—y=0pa x< y NpeluKaTJapHA Tanjad
onamps. ¥3- Yaupan MaLAYMKH, IOKOPHAATH mpENMKATAap aco-
culi amannap Ba TapTHO MyHOCAGAaTHHH H(pOAASAIH.

OHIM okoputary €asHc npeaHkaraap eplamuia Z TynsaM-
HHHT Cab3w OHp xoccafapHuu uGomanafimMus.

1. Hcranran a€Z cownH HEZ cOHra KOMIHKIH GYAnAMI
XaKudard Teopema Kyiujariua €smamd: Va, VHE€Z (b 0) =
= 39(7€ 2), ar la=bg+ Al = OVO<AIAL < [b]) (€2).

Oxupru MyJioxasa Gynpai yxanamu: <«Bapya ¢ Ba b Gyryn
cowsiap yuys, arap b Hoara Tedr G6yimMaca, IyHpa# g Ba r
OyTyH COHJAp TOTMAAMMKN, Yhap yuyH a= bq+ r Gyme6, r
<oHH 0 ra Tesr éxH mOJMIH Karta Ba |[B| faH ‘KMuuK Gysagms. -

2. yix, avEd (¥ conr y ra GY/HHAIH) TIpEAMKATHH Kyﬁnpam
Ya aHdKAall oMaMus!

Y= 39€Z (x=g Y

Mucoannap. t. Kyluparda npegukataap GepHAraH GyJcHmi -

f ()2 «x —THpr6ypuaks,
¢ (x): «x— KBajpars.

«Barsu TYprGypuaknap KBalpaTnapAHpr NETAH TACAMK KYHH-
Rarma Esunajm:

dxf@=9.

2. dapas ganafiank, x€ R Gyaranna f{x) dyskuus R 1in-
JaMAA aHUKJAHTaH XakWkHE KuiiMatim dyuxuag 69iaceH. Bynpaft
xonpa f(x) byHKUMSHHHT X = X, HYKTaja, (a; b} opammgma ys-
JYKCHSIHTH E2 (G5 b) opanHKaa TEKHC YBNYKCH3AHMTH MOC paBuul-
Ja xyfuzaruua Eamiafii:

a) }(x) pymxums x, ByKraga yanykcus: V(e >0 >0);
V{x € B) (fr —xo| < 1= [f () — f (xo)l < &)
6) f (x)fdynKumsn (a; 6) opanurma yanykers: (Ve €(a 6)v(e>0)
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HE >0V xe(@ Nle—xt < r=2f @ —F(x) <e)
" >B)0)f (x) dyuxuua (a; b) ma Teruc yanykews: (Ve >0037
r

¥ e€a O) ¥xe@ (e —xA<r=f—f<e).

Arap 6) B2 B) Japra SETMGOP KHACAK, SyA3p Gup- GHpUIAH
- agatriHa V' c€(g; b) wpoRaHMHT TypraR YpHr Ouaan  dapk
KWIaz¥, X0/0C.

Mawygaap

1. 2, 3, 4, 5,..., n Jpunnu TpeAHKATIapra MHCOJIAp
KEITHPUHT.

2. Makra6aa ypranmiray MaTeMaTHK KOHYRMApHE yMymuii-
JIHK Ba MaBKyJ/HK KBAHTODJAADH &paamHza €3dHT.

3. N(»), Z(x) Q(x), R{x) map moc paBAWIAA X HUHT Hary-
pat, GyTyH, palHOHA BA XAKHKHH COH SKANIMTHHH OWAZMPCHH.

Ky#iunary npegukat/i $opMysamapHi yHLal KBawTop/ap Or/aH
OOFMIAHIKY, YJap POCT MyJOxasanap OYAcHH:

a) Z (0= N (x); 0 R(x)=Q();
6) N(x)=-Z{x); o N(x)=Q(x)
B} Z (%)= Q(x); | - €) Q)= R{x}

k) Z (xy= R (%)

4. «x? —y = y? — x» NPeAUKATHH, KBAHTOPAAp OHNAH LIVH-
Jaft GOFnanrkY, y pocr (EaFOH) GYJICHH.
5, #(x): «x—T1Yy6 conr,

Q(x): «x-—xkydr com,

S{x; ¥): «y cod x coura 6yiAuanw» KabdH MpegHKaTIap
6¥nranpa, Kyimpark GOpMyAaNapHH YKHHT B2 YJIADHHHT pPOCT
&xH €JIFOHIMIHRN AHHKJIART:

a) (Vx€ Z)(S(2; x)=Qx));
6) (Ax€ Z)(QINAP ()= S (2 2
8} (Vx€2Z) 7 Q(x)=> 7 S(x; )
) {¥x€Z)(P ()= (T y € Z) QNS 9
B IXEZ QAT DA @HQMAS (PAE ) (x =
# Y AQ(AF (x)).

17-§. ¥3APO TECKAPH TEOPEMAJIAP

MareMarHrafard TeapeMa TYIIYHYACH KBIHTOP B2 HApeAMKaT
TYUIYHUAAApY GHAaH N}rsauﬁ Gormukaup. Teopemagars mapr sa
xyjoca Kauaafaup M tynnaMuunr MXTHEPRA 37eMeqTNapH YYyH
Gawapu/ i Talab aTdsamy, abed x&M Hunr A Xoccara ara
6ymunias yewer B Xoccara sra 6yamum kequS umkamd. By
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epAa A TeopeManmmr' IwapTH, B 3¢a TEOPEMAHWHT XYJIOCACHAMP.
Tlpenmkarnap Temacuza Kypu6 ¥YTramumusra acocan x HuHr A
Xoccara sra Oyuwy Gup Ypunan A(x) npeamKaTHM GRAAHPAp
aau. JleMak, KYMUHIAHK TeopeManaphy

(FxEMA X = B(x) (1

KypusmIIza ésa oJnamus. By epma ymymufiamk kpagtopura Gop-
JuK, Gyarag 4 x € M KMCMHH TeOpeMaHMHI KHpHn xucmu, A {x)
Hu (1) Teopemanusr waprd, B{x) npeauxarun sca (1} Teopema-
HHHT XyJocach ae6 jopatHiagn. Teopemanapuy (1) kypunmnpa
g::leil‘l)];.l YHHHT IUAPTH BA XYJOCACHHH OCOHTMHA AXKPATHLUFA MMKOH

IH.

I- meopema. Yubypuaknunz 1031 yxune acocu Gusan
Gasandauey KGnadmmacununa spmMusa mena.

Maskyp TeopeMalla YHHHr IDapTH Ba XyJaocacH Kyara
AKKON TamaaHuG TypMafiin. DHAM yHu Kyhujarkua ¢sa-
MH3! ‘

Arap Gepmaran KynGypuak yubypuax 6ysca, YHHUHr
1031 acocH OHAaH OaNaHANBTH XKYnafTMACHHMET ApMETa
TeHT. '

Kyfinpary GearunalinapEyd KHPUTCAK, ABHH

M kynGypuaknap 1ynaamMs: x — xynéypyax,

A(x): «x KynOypuakHHHT TOMOHJADH COHM YWIra TEHI>,

B(x): «x HMHT 103w HH RQOAANOBYH HpeAMKaT Gyaca, 10KO-

PHZATH TEOPEMaHH (x—_—yqtiypqax)#(s_, = %ah) OpKaMH €32

onamu3. Bynaa @ — yuSypuakHHHT acocH, ki — YHuHT Ganangin-
TH, S, — YUGYpPUakHHHI' 1034,

¥YumyMan Teopema — «M rynaamMpunr uxTRépuil x STeMeHTH
A Xxoccara sra 6ysca, y xoupa y B xoccara Xam sra_Gyaammr
neb yrunanu. 3

Xap 6up (Vx€M)(A(x)= B(x)) Teopemana A{x) sa B(x)
npeaukatiap M coxafla poct MyAacxasanap 6ym6, B(x) myno-
XasaYxakuxaran A (x) jpaH Kem6G unkamw, awhm (1) Teopemanuep
xynocacuud Hdopanafinn. emak, (1) Teopemapa A(x) wapr
acoc sasudacHeu Gaxkapaan. B (x) sunr A(x) naH Kenud uHKM-
0K AHa iy GiiaH TacAAKJAaHagnkw, O3 (1) - TeopeManu (ApHM
B(x) urur pocrymrun) ucGotnampa anbarra A(x) HUHr POCTIH-
THra cysnamus. By Myxoxama teopemadn Gunanpysuu {A (x)=-
= B(x) amnymkanus nxmuéprit x € M yuyn afinan poct opMmy-
JIa SKaHymruan kypeatapd. Hdemak, A (x)=- B(x) umnimxams M
TynsaMaa afinap poct Gyamaca, Oy Tacamk B (x) ‘Aunr A(x)
JaE Xyaoca Oysm6 upkMacyuraed Suapupagn. By xoupa (1)
Hpoga TeopeMaru CHIAMDAAA.
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Teopemanap onatma Tj’gyr xua GynamH:

‘D AV X EMY (A (x) == B(x)) —1Vrpr Teopema;

2) (¥xeM) 53 ()=~ A (x)) — Teckapu Teopema; /

- H(VxeM) (7 A{xy=>T1 B(x}) —1¥rpu TeopemMara Kapama-
KAPIIH TEOPeMa;

4) (Vx€M)(T B(x)=> 7 A(x)) —TecKapu Teopemara Kapa-
Ma- Kapil Teopema. :

Y3-JauiaH MablIyMKH, X&M 6yAradga X HHHT aHEK:
griiMataapuna  A(x) pa B(x) npeIHKaTapHUHT  Xap
Oupu (aKaTrHHA HKKH XHJ — pocT €KW &MFOH MYyJOXasa-
Aapai ndbomanamy MmyMmkur. Arap Oepuarag TeopeMaia
YHHHP WAPTH Ba XYJNOCaJapHHHI YPHHAADHHH AJIMALITHD-
CaK, TYFpH TeopeMara TecKapH TeopeMa XOCHN GynaiH.

IOxopnaa keatHpusrad TYpT xAn TeopeManapAan Gab-
su GHpAapH §3ap0o TEHr Ky4JIHAHD.

Hkknra Mynoxaza aMniIMkauusach Tabpudura acocan
KyAHaard XKalBaJHH TYAZAPAMHAS: '

T18 (x) ==~

1A B |7Am 18w i(‘g(‘; iy o ;{ifg);; G e
L1 oo ] 1 | 1 1|
HNEBREE o | 1 | 1t ] o
o JrJr o] v | o | o | 1

o Jo |1 | N .

By xazpangan KYpHHAZHKM,
¥x (A= B(x)) = ¥x(1 B{x)=>3 A{x))
Yx(B®)=>A()= ¥x(™ {4(x)==>- < B{x)),

SBHY TYFPH TeOpeMa OHAAH TECKapH TeopeMara KapaMa-
KapIiH TeopeMa Ba TecKapm TeopeMa OuiaH Tyrpu Teope-
Mara Kapama-Kapiu TteopeMmaiap TeHF KY4/IH skan.

Bupop Teopema ukkwuuyucura Teckapm G¥ica, Oy Teo-
peManap ¥3apo TeCcKapH TeopeManap Heb IOpHTHANH.
Arap xap 6ap rTeopemMana YHHHI TYHIYHTHDHIN KHCMH K¥p-
CaTH/IMACA, TECKapH TeopeMa ¥3 MabHOCHHH AYKOTAZH.

2-meopema. Poubrunz duazonasrapu gaapo nepiendu-
xyaap 6jaadu, _

Maskyp Teopemara teckapu o< B(x), p: A(x) reope-
MaBR TYFpHAAH-TYFpH OHp KHAMATAH YCyAla TONHIT MYM-.

52



K amac. bynaa A(x) Oepunaram * 1ypr6ypuak pomb,
B(x) poMGHMHr AuaroHaianapu ¥3apo nepneHiHKYAAD.
Xaxukarad, arap poMmGHH 1yprOypuaknap Tynaamu
aneMeHTH Hel Kapahauran OGyJacak, AmaroHaiafapu y3apo
NepHeHANKYAsp OYaran xap xaspalt Typréypuak xaM poMmoé
6Vaasepmafinn, Arap poMOHH napanieforpaMajap Tyi-
naMHAAH 0JcaK, ¥ Xoaza Oy TcopeMara TecKapH TeopeMa
KyhApaarnua Gyaanu:
(¥Q, @ — napannenorpamm), {Q; — pomG)=~ (@ — BHHT AHaro-
Hannapi NepruenguKkynap) KYPHHUWAA OANMG, OXHMPrH TeopeMa 3ca
POCTAMD, ’

18-§. 3APYPHRA BA ETAPJH IMAPTAAP

Makra6 mareMaTHKa KYPCHZAH MabiAyMKH, Gab3n GHP
TeopeManap €TapJM, 3apyp Ba eTapiAn XaMaa sapypHH
waptnap Onnan Gornavran Gynain. bus_ xosup reopeMa-
© Jlap KaHgaf xonjapjia 10Kopnaard GOraoBuH cysnap ép-

pamMuaa nhogatannUUHE KYpUO ramus. '

Bywmac M rtynnam snaementaapn yuyH A(x) sa B(x)
_MpeAHKaTAap asukaanrad Gyacun. Kyhuaarn ysapo Kapa-
Ma-Kapiu Teﬁemanapﬁn Kypu6 ¥rahauk.

1. Arap TYIAAMHHHT Gab3u OHp X SJeMEHTAApH
A(x) xoccara sra Gyaca, yrap B{x) xoccara xawm sra 6¥-
anajm. : !
2. M tynaammuur Gabsm 6Hp X saeMenTiapH B(x)
xoccara sra 6ynica, yaap A{x) xoccara XaMm sra Gyaain.

By rtacanknapuu Kyfingard KYpHHHLIZA XaMm &3HII
MYMKHH; : :

1. M rynnamuunur A(Xx) xoccara sra 6yaram saeMeHt-
.Aapn B(x) xoccara xaM sra Gyanimiu 3apyp.

.2, M rynnaman 6apua 3neMentaapuHuMer A (x) Xoccara 3ra

SYauwnzan  yaapeunr B{x) xoccara sra GYAMIUE Keau® YMKAAH
éxn x € M snementHuur A(x) Xoccara sra G6ymuuy yHunr B (x)
Xoccara ara OY/IHINM YYYH eTapJi.

Macanan, M= N Ba B{x}: «x — xkydr com, A(x): «x con
4 ra goupukcns GYamHamu» KaGw npefukataap GepuaraH Gya-
chH. Dynpafi xoniza

wa @xEN(B) = A) ()
(¥reM(A()= Blx) @
TaCAHKAap pocT Gynafy, Jiexuy _
(WX eNHBR)= AP (3



TacAHK poct amac. (Macanau, 38 conu, rapum xydT coH
6§aca-aa, 4 ra 6yamumaian.) Mynnait kuand, (2) Teopema
%ocr 6¢naranna A(x} npeanrar B(x) yuyR erapiam apr,
(x) npemagar sca A(x) yayw 3apypufi wapr Gjaann.
Arap 6up pagrupur yspaa (2) sa (3) teéopeManap ypuuian
6yaca, Oynaait teopeManap 3apyp Ba erapid wapriap 6n-
Nal Gornawran TeopeManap Ae6 OPHTHIALH.
Kylunaru reopema wynaai reopemanapiaH OHPHAHD:
Harypaa connunz 9 ea Ofaunumiu Yuyn Ynunz pakam-
Aapu duranducu 9 2a 6fsunuwy 3apyp 6a erapaudup.
Muconnap. Kybuparda Tacauknapun (Wx €M) (A{x)=-
= B (xg)( KyDHHHLINA E3UKF:
1. Xap kanpafi myc6ar pamHoHana coH GHpOpTa KecMma-
HHEI YSYHJAHTHHH Homanafisu, _ :
2. Hcraaran yuSypyakHMHI GajJaHAAHIH KapaMa-Kap-
i TOMOHra éKH YHHHET XaBOMHra MepHeHAHKyAsp Gynand.
3. TlapannenorpaMm ARAarcHAMNAPR YIYHJIRKIADH KBaj-
patnapd MHFHHAMCH YHMHT TYPTTAa TOMOHH Y3YHJHKJIADH
KBALPATNAPHHEHT KHFHHAKCHTA TeHT.
4, Kyfinparn Hygranap VYpHHMra sapyp, erapjH, 3apyp
Ba €TapaH cy3napi2H TEerHlAHCAHU KYAHHC: .
a} Odpop cOHHHAr 8 ra OyauHHWIH yyyH YHHHT 3 ra
GYNAHALIA. .,
0) KeTMa-KeTAMKHMHHY JAHEMHTTA  3ra  O6yammy  yuyn
YHUHT derapaJsayraf 6jauwm ..,
B) O4pop CoHHHHr 5 ra GyNHHHWH YYYH YHUHT HOJAb
GMJiaR TYramn... .
r) Oepuarad yq6ypuakHHur TyepH Gypuaxinm yaSypuak
6yaumn yuys @2+ b2=c? 6yanwmy, ...
5. Makrabaa ypranrad TeopeMalapMHTH3AAH KaMHiad YuTacu-
M (Vx€ My (A(x)=> B(x) xypunmugia &amnr,
By Tacauxnapuuer kafich Oupu Teopema Oynamu? Kaiick
XOWIApAA TECKADH, KApaMma- Kapilli, TecKapira Kapama- Kapum
TacouKaap Ypurau OyJaazu?

19-§. TEOPEMAJIAPHH HCBOTJAN YCYANAPH

Brpop ¢ukpHUHr pocT KM ENFOHANTHEH THRAAW Y9yH
TYFPH XyJaocara ONHO KeNyBYH KOHAaJap OHATAA MAHTH-
KHH KOHYHnap Ae6 IpHTHAAZH.

ManrtHgRril KOHyRA1ap OuaaH lyryanawrasna afinag
dopMynanap MyxHM axaMuaT Kach atazd.

Xa}) Kannaf afivan &aron L dopmynara aifiHad pocT
N L=] QopmMyra Moc kenraHu yuyn, OH3 daxarrusa ai-
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HaH pocT dopMyaarap OHAaH WYyFyajaHaMu3. AHa myH-
Jaf dopMyaanapaai GHPH YUHHYHCHHM HHKOP 3THII KO-
HYHHAHD: ' :

a1 pVp=1, (1)
SBHH HKKHTa ¥33p0 Kapama-Kapiii p Ba ~1 p MYyJoxasasiapZas
GHpR HOUMO POCT.

Masgyp KonyH p €k <! p HHHP POCTVIMK KHAMarHra Xam
B3 XaTTO YJADHHHT aHHK MasMyHWra Xam Goradk smac. [lyuusr
yuyH 6y KOHYH/AH BXTHEPHI MaBTHKUA ¢ukpnaw, wucGoT Ba
Xynocanail xapaéiupa GoAAANAHUMIN MYMKHH.

Mucoa. Arap n s 1 uxmwépuit HaTypas con Gysrauna
pien—1T1y6 comr, =1 p: —n «TyG COH 3MAC» KabH MyJI0Xas3ajap
6¥aca, 1 p\/p pocr Gyamamu. Xakukartaw, 1 zaH apkJd HcTad-
raH Hatypan coH Ty0 €xu MypaKKaﬁ 6ysany.

Supauar KoHyHH. HKkaTa yaapo kapama- Kapum Mysoxasa-
nap Oup BAKTHUHD ¥awaa pocT Gy.na onmatigu. Bomwkaua Kuaub
aiiTrayaa,

AP =1 " @
6ynami. (2) dopMynannHr aitHan ‘pocvmrn lp Ap  dopmyna-
HuHTYalinan enroHsmrvnM Onpany. Bynpmait xonja  KoOmBiORK-
uﬂﬂf'rabpnc]mra Sunoan p KM 1P BHAT Gurracy &/TFOH.

Mucoa. «5—Ty6 coH» — pocT;
«5 — Myparkat coH» — EJIFOH;
«5 — Ty6 Ba Myparkad coH» — ENIFOR;
«B ~=Ty6 Ba MYpakKa® CON SKAHJHIH E&IFOH» —
pocT.
MareMaTHK TeopeMa — POCTVIRTE  MCOOTAAIUAAH  KeRMHTUHA
aHUKIAHAAHTaH MYJ0Xasagiup.
. (¥ x € M){(A(x) =~ B(x)) Teopemann WcGOTJAIN AeraH C¥3 Te-
THUIWIH acocaapra CysiHHG, MAMHI Ba MaHTHKHI XWXATAaH TYFPH
MyxoKaMa Kumum oxapaéwupa B(x) wmuHr (9bHd TeopeMamaru
HCOOTVIAIL J103UM GYJraH KUCMHHMHT) POCTANFHHH 108ara YMKa-
pumi  Jemakaup. DBus 6Symnanm Kkefiun sapypar GynMaranpa
(¥ xeM) (A(x) = B(x)) kypunHIIJArH TeOPEMaHM KMCKAHa
‘A=-B opkaiu €3amus.
HcGornam typau ycyanap 6unan onmé Gopuaagm. Me-
GoTHUHI acocHA ycyaaapH KyfRuparuaap:
1) Gesocura wWcOoOTNANI YCYAH;
2) Kapama-gapuincHsn dapaz xuauné ncfoTnalr ycynau;
) TeCKapucHAaH HCOOTJIAWN YCYJIH;
. 4) TYAIMK MaTEeMATHK HHAYKUHS TPHHOMIH acoCHAA
jncﬁomam YCyJIH.
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By ycyanapsn marteMatuk Maurux ¢dopMynanapu é€p-
AaMuzna Kypus yraMns, :

1. Desocura ncGoTNal YCYNWHHHT MOXMATH IOYHAAH
nBopaTkH, YHHHT acocnapn 6Jae6 A pa A=-B mynoxasa-
Jap, xynrocacu Oyan6 sca B Myaoxasza Xnu3MaT XKHAAnH.
Bomxkaya xunu6 akitranna, TeopeMaHHHr GepHATaH KHC:
munay Ba <«Bepnaran gKucMmu VpHaau 6yaca, ncbornanain-
ras KHCMH XaM YpHHAH Gyaaam» Aeran MyhoxasazaH Oy
TeOpeMaHKHr HCOOTVIAHAARTAH KHCMH KeJATHpHO uHKapH-
napd. Byngan Gesocura mcGomnail ycyAMHHHT (opMmynacH

ANA=B)=8 (3)
o A, A = B
ZaH uboparaup. (3} dopMyna K¥n xounapaa -5 WaK/1a
E3HNANH. - '

By ¢opMynadHHr AOMMO pocTauruHM Gnaamus. Bynra
fHa OHD MApTa HINOHY XOCHN KHAHII MYMKHH.

HeMak, GesocuTa uCOOTAADI YCYAH MAHTHKHE Xuxat-
Da" TYrpH ycya sKaH., (3} MaHTHKHE KOHYH oJatfa
(modusponens) Moxyc moHesc (AKpaTHII KOWZACH) KO-
HYHH Ael iopHTHAAIH.

2. Kapama-gapmwncuin dapas KHAHG wce-
foTnam YyCYJHHHHT MoXHATH ywmbynad nbopar:
TEOPEMAHHHr HCOHOTNAHAJHTAH KHCMH  (XBHE XYJ0CACH)
énron (HoTyrpH), Wy cabalau YHHHP HHKOpR N B poct ned
¢apas guaanazd. By ¢apas pa A=-B tacanknan N A HuEY
POCT/IHSH KeNHG. YHKAAY, YYHKH '

: 9 BA(A=B)=7 4 @
& 1‘%’};—2 dopmyna afiHaH pOCTAMP.

Xarnkata, <1 BA (A= B)=>14 =1 (71 BA(" AV B\
VS A= MV BV(AA B VA = L. Jlexun Teopema IIApTHra
acocaH 3 A smac, Gaakn A pocr. Xocua 6Varan suaxusar B
POCT JeraH GapasMMSHHHT HOTYEPH/MPMEM Pa NeMak, B HuHr
POCTJHMIHHY TACAMKNARLH, .

{4) dopmysa Kapama- Kapumcnsu gapas KuiHG HeOOT/ALIHHAT
dopMysacusM Gepaau Ba YHHHI afinan POCTVIMIH MAsKyp YycyJa-
BHHI MAHTHKAH TYFPH SKAHIMTHHK CUISHpamd.

3. Teckapucupau ucGoraail ycyJaH.

Bus 17-naparpapna  ¥x(A(x)= B(x)) = ¥ x(1 B(x)=+
=31 A(x)) skanmurumu kypcatran sguk. Kym xosnapia Gepui-
raf ¥ x{A{x)=>B(x)) Teopemanu McOOTIAll aHyA OFUP (XaTTO
MYMKHH SMac) OY/mG, NeKMH TecKapH TeopeMara Kapama- KapilH
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TeOpemati HCOOTIALT aHYA KyJaf 6§erm{ MyMKHH. AHa myn-
Jail xodnapaa GepwiraH TeopeMa YpHHI'@ YHTa TeHI Kyuad Gyu-
raH, TecKapu TEOpEMara Xapama-Kapllii TeOpeMa HCGOTAaHALM.
Mucon cudarnaa Kyfiuparn mopemann oMalifuK. @ pa b nap
. BEKTOpJAp GYJ/ICHH.
Teopesma. (Va+0, ¥ o= 0),
{a+3 =[a]+(6]=a 17 )
Teckap Teopemara Kapama-Kapil TeOpeMa:
(¥a=0, o= (@=b=jat+0=la|+p). (6
4, KapamMa-KaplmIucHEN MabHOCH3IJHKKaA
KeJTHDPHG HcloTaall ycy Ay wEopuga GadH STH/-
raH Kapama-gapmucHin Qapa3 KHIuG ncGoTaaml YCYIH-
HHHY TypJaapuzas OupH GYau6, y Kyflsmard MabHoOra sra:
Oy ycya Gyhimua xaMm A jpas xeaub uHKagurasm B xynoca
éarod. demak, yHuur = B ungopr pocr ze6 Qapas KuiH-
Hagu.- Cyurpa W B=-C pa<l B=-~1 Cracaugnap TyrpH 6¥aa-
AHrad SIHTH XYJAOCAHHHI MaBXKYAJWTH KYpcaTHAaOH.
Jlexan 6HTTA acocnad Gup-Gupura sug 6yaran € sa=nC
OKHGATHHHT ‘KeNHO SHKHIUH MAaBHOCH3ZMP., AHA Wy Mab-
HOCH3JHKKa acocaH 9.8 pocr merad ¢rapa3s HoTyFpH 6yaub,
AeMak, B pocT sKAHAMTH TACKUKJAHAMAH.
Duan 6y ycynuH HpoZaNOBUH MAHTHKHN (PoOpMyAaHHED
aflHAH POCTAHTHHM KYpCaTaMus, _
<t B=~L pa W B=7 C MavHOCH3MKAAH OKHGAT crbaTaia
B topMyna Kemib uMKKAHAHTE YUyH Maskyp YCYJHH hpoAanos-
aH opMyna
R B=0OA(7 B=C)=>B
€Ku _ )
18=C, 8= 1C
B
xypumﬂ.una 6¥namu. Dy dopMyna aca aitnas poct.
Xagukarad, (N B=C)A(7 B=>1 C)==B= 1 ((BVC]
ABVICYNB=1BVCOVIBYIOVB=(a BA
AN CON(S BAC)VB = (31 B\ 71 BVB)V/(7 BYCVB) A
A3 CV= BYBA(RCVCYB) = !/\I/\I =1l




11 60 6. AITEBPAHK CHCTEMAJIAP
-~

20- § AJITEBPAHK AMAJN BA AJITEBPANAP

Xosupru zamox aireépa danu TynNaM Ba YHHHT 3Je-
MEHTAapH YYyH aHHKJaHran agarefpanKk aMaJ Ba YBHMT
XoccanapiHi ypraTaiH.,

l-traspua¢. Bym OGjamaran A rtynaam Oepuaras
Gyacnn. AXA nerapr xynajitmanu A TYnaaMHuEr ysura
MOC KVioBuH o :AXA-—»A akcnawtHphwnra A Tymaampa
aHHKJaHraH OHHap aszebpaux amas JeHHIaIH.

By Tampupra acocatl, @, b€ A 6yarauna tapraGuanran (o, b)
mygramkka wy A TynnaMuHuHr aHEK OuTTa C 3JeMEHTH MoC
Kedranu xonifa (6, a) mydrmkka cE A MOC KelMAacAHrH MYM-
KHH, 0 AKCJAHTHDHIL épamuna (a; HHEAXA KyPIMKKa €€ A
HAHC MOC KViwmmm a{a; by =c, (@ ba=c é&n agb=¢
opKany GelrHaaHand.

A TYUNaMHUHT SJEMEHTAApN YUYH aHMKJIaHFaH GHHAp {UKKB
Vpunan) anreGpaK aManiap ofatga Maxcyc Tansamran D, L,
T, *, ... Cearaap GHAaH GearwnaHagm. MaktaG maTemaTrxa-
CHIaH MaBJIyMKH, @ - b Ba a-b jap Moc parHija a Ba b ane-
MeHT/IAPHHHT ﬁHFHHILHCl—I pa KynafiTMacHHA OHAIHpANH.

2-tanpud A" 'xA=A" ﬁy.rmﬁ Zexapr KynafTMARMHP
TapTHONaHraH Xap Oup (4, a4, . .. , @,) saemenTura A Tynaam-
HHHT SITOHA @, ., 3JEMEHTH MOC @ﬁmraﬂ 6Vaca, A Tyniampa
panrn n ra Tewr 6yaran (n ypReaH, n—ap) qazbpauxk amaa

| aruaareak ReliRTazH.

7 YPHHJH 2NTeCPAHK AMATHH ¢ ODKAJH GATHAACAK, Y (a;, ay,

e =a,, &M ala, a, .,., a)=a,,, Kypumu-
napja éswaapu. Damdn xonaapia e, €A 6ymuum  MyMEsd.
DBynpaii xonza xapanaétraH anrefpaMKk amast KHCMHl aare(pank
amal feG JopHTHAAZRM,

Anre6panx amanrap ®oab, GHp, HKKH, Y4, ... , n JpHH-
A OyNHIIH MYMKHH Ba yJap MOC paBMlUga HyAaap, yHap,:
Gasap, tepHap, .. #— ap aarebpauk aMaanap neb lops-
THJAJH.

A TYNAaMAAAT HCTANTAH 3JE€MEHTHHH aNOXHAA OJKHI —
HOJb YpHRJAH aareGpank amaansp. Bup ypuunu anreSpaug
aman jneranfia A TYnAaMHM y3-Ysura aKCIAHTHPUIIHH TY-
WwyHaMu3. Bupop comaap Tynaamuaa awHKaauran a:b=
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=C:d TponopuHA Y4 YpHHNH anré6pauk aman Gynanm.
n Ta HAaTypaJ COHHUHI 3Hr KaTTa YMyMu#h GyaypuncHuu
TONMHMI n YpHHAH anreGpaHk aManra MHCOJIHP.

Hatypan connap TynnaMujaa aHUKJaHran <a nan Ge-
BOCHTAa KefiHH Keaaiu» MyHocabata Oup Jpuuam anre-
paHK aMaJxup.

Barra A t¥naamaper ¥a3uma GHpP KaHya aJareGpaHkK
aMannap awuknanuwx Mymxad, ily amaanapam 6ua f,,
fas «.» fs OpKaNH GenrumafnBk.

3-taspud. Bym GYimaran A TynaaM sa yEJA Kapaniaér-
TaH aireSpaHk amajaap Tynaamp Q nam  Tysunran << A, Q>
TapmGaanrad RKy»QTHK areebpa feHnnanu.

A 1ynaamga KapaiaérraH aMaiap COHY YeKid Gynraupa 6y
anrebpa A=<CA, f. fa, .-+, fo > YpruEnmga  Genrunasuo,
yaynaurd s-- 1 ra Tenr 6yaran  xoprexmu uponanafinu. By
epaa A TY¥mnam xapanagtrad ajareGpaHHHr acocHi TYnuamu, f,
for .- .+ [, amannap sca acocut asirefpank amaxnap Reb  1opH-
THNaAd. | aareGpank amajqHHHT paHrd omaraa r(f) opkama Gen-
THAAHATH,

4-tanpud. Arap r(f)=r; (=1, 2, ..., 5 6fnrca,

(ryy ras - r) voprexx <A, fy fo ..., f,> anrefpamuur

mypu (mung) xeAnragu. :
Macanaﬂ, <z’ +’ "—> aJIFEﬁpﬂ (2! 29 2) TyDIH anreg-

p.

n=0 6yaca, A>~— A onepaunAra HyJap ONepauus = fehu-
g6, y Xonga Hysmap onepaupAara A TYnuaMHuHr  uxtHépuit
TAHAAHTAR SJIEMEHTH MOC Kyiuaanu. ‘

<N, 4, «, 1> anrefpa 3ca (2, 2, 0) Typau anreSpamup
{1 cod kynaftrepuir amamura kypa N park nefitpan sviement).

Murcoanap. 1) Harypan counap rtynnamMsaga aHHK-
JaHrad afnphm amanun Oudap anrebpaumx aman Gyamafi,
Gankn KucMHA GHHap anarebSpaHKk aMajagup, 9yHKH HcTand-
FaH MKKUTAa HaTypald CcoH afiupMacE Xap [OMM Xam Haty-
pan con GnapepManiig. - ' -

2 N Tinsam aneMeHMIApR YYyH aHWKJAHTAH aab=a®
MOC/HIK ajrefpaHK aman Oy/amd.

3) Byryd couaap TynnaMuaa COHAAPEA KYiOHW, KY-
nafiTHpHid, afiHpHill aMaiaxapu Ounap anrebpaux aman 6y-
nagu.

4) Mynoxaszanap ycruga Gaxapujaguran {HHKop ava-
ARZaH GollKa) MaHTHKHE aMmajasiap MyJacxasanap tynaa-
Muza GHHap ajqre6pauk aMmanaap Gynanu.

5) Bupop U ynneepcan TYNIaMHHHr KHCM T¥nnamJaa-
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pH yuyr Gaxapuiaguran CuprawiMa Ba KecumMajap 6u-
Hap ajarebpaHk amaa Gynaam.

6) Uxkutd WaTypaJl m Ba n COHHMHI YMyMmuit G¥ays-
9HCHHH TomHWl OWHap aare6paHK sMac, UYHKH MasKyp
coHMap OHp Heura YMyMHil GyayBuniapra sra OyanLn
MYMKHH,

7) Hkkura BeKTOPHHHT CEAAAp KymakTMacH XaM 61«1-
Hap aareGpank aMas 3Mac, YYHKH Yy BeKTODJAPHUHT cKa-
A2p KymaRTMAacH BEKTOp 65?.115«1:11‘—'1 GanKH COHJHP.

8) Byryn connap Tynnami Z Ba Gy 'rynJIaMna aHMKJ/IaHraH
KNI, ARHpHII ama.rmapn G6yimua < Z, 4, — > aareGpasn
TALUKWA KHJafH.

9) << N, +, + > anrefpa (2,2) Typm a.nreﬁpanup

10) Eﬂpop 6y Gynmaran M TYnJaMHUHT Gapya KHCM Tym-
Jlawlapn rynaavum 2M Ae6 Genruwraiiik. Bymmaft xonga
<N, U, —> amretpa (2, 2, 1) Typsm anreGpa 6§N UG,
6y epla ), U Ba — nap MOC papHmA KecHiuMa, OupJamiMa
Ba TYAAUPYBUH TYAJAMAADHH GHIIHPAZH.

11) B xaxuxufl connap tynaamy yuyn << R, 4+, —, +, 1 >
anreGpa (2, 2, 2, 0) Typan anrebpa 6yaaan.

Mawkgaap

1. aER 6yaranaa f:a— || Mociuk Hewa Typmi anrebpa
6Vaaan.

2. N tynaampa x-y:=x* (¥x, yEN), svHM [apaxkara
KyTapHu! amManH KOMMYTaTuB Oynajumu €kw accouuatdB 6yna-
IHMH? :

3. Xaxwkpit connap Tynaamuga x* 4+ y? = 22 napTan  KaHoaT-
JAHTUDYBUM (X, ¥; 2) YWIHKAAD TYNNAMH HeYad TypaH aareGpanK
aMajl 9KaHJHTHHH 2HHKJIAHT.

21- §. BHHAP AJITEBPAHK AMAJINAPHHHT XOCCAJIAPH

Bbus 20- § na KyprG yTraHNMH3jeK, GHpOp coHziap TYi-
JaMHA2 AHWKaHTay KYHIMDL, KYnadTRpHIY, Kapaxara Ky-
TapHlll, aHHpBm Ba O6yaAnm amaJnnapH Ounap anreSpanHk
(6ab3an KucMufi aare6pauk) amaanap sIH.

Maxraf adrebpa KypcuaaH MabAyMKH, KVIWIHIG Ba Ky-
NAHTHPUHI aMaJJaapH KOMMYTATHB, accolyaTiB Ba Kynai-
THPHHI aMany Kymini amajura sHuclarau ARCTPpHOYTHB-
JIHD.

Jlekun MaTeMaTHKaja yupafinuran OGapua GuHap aJ-
rebpadk amaJjiap xap QoMM XaM KOMMYTATHB &KH acco-
nuatue OynasepMaiign. Papas guaafnsk, A Tynaampga
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BKKHTa Xap Xen T Bal kabu 6uHap aareGpaux amannap
Gepuaran 6¥acun.

l-Tabpud. Arap A Tynnammunar uxTHépuit @ Ba b ode-
MEHT/IapH VYVH @ T b=06 T q TeurJuk Gamapmirca, v Xonja
T Gunap anireGpank aMan A TynJampa KOMMYTATHB AefiMJajau.

Macanan: 1) Comnap TYynsiaMHAA aHHKJGHTAH KYUMI Ba
KynafiTHpHil aMa/japi KoMmyTtatyp 6¥qanw; 2) connap Tyiaa-
MHJa AHMKJIAHMAH JAPAXKATA KYTapHl aMajJH KOMMYTATHE 9MAC,
 uyngx o’ = 6"

2-Taspud. A TYnAaMHMHF McTaaraH yyta @, b Ba ¢ Ine-
MEeHTH YUyH a T (b T ¢)=(a T b) T ¢ TeHrmk Ypunmn OGyica,
Yy Xonda T aAreGpauk aman A Tynjaamaa accoyuamué Ieinaa-
Ja.
Macasan: 1) Uxmulprit coHnap Tynnamupa  aHMKJAHTAH
KYWH pa KYNAGTRPHII aMajlilapH acCORMATHBIMD; 2) XaKWKuil
CORJap TYMJaMHAA aHHKJIAHTAH Japaxkara KyTapHil amas acco-

nwatue sMac, uynkn (a°)° = o (¥a, b, c€R).

3-tavpud. A Tynmamuuur ucrajran yyra a, b Ba ¢
anemeHTH yuyl a T (0 L o) = (@ T &) L{a T c) tenramx Gaxa-
punca, v xonpa T aman L amanra HucGaTaH Jucmpubymué
Aeiiunagu.

Macamag: 1) Copnap Tynnammaa asrK/aHrad  KymafdTHpHL
aMa/qn Kymmmra HucGataH JAMCTPHOYTHB, WYHKH g-(b 4+ ¢} =
= ga-b~+a-c(¥a, b, c€R)renrmig ypunay. Jlexun a 4+ (b-c) #
#=@+t+b -(atc) (Va, b c€R) Gyarann ydyd Kymmm
aMasm KymafiTHpHII amManHra HRCGATAH AHCTPHOYTHEB 3Mac, 2) 2M
TYMaMIa aHuKAaurad. GHpUIaiMA  aMafiH  KecHIUMAara HHcOaTad
Ba aKCHHYA, KeCHIUMA aMajiy (upJaliMa aMaaHra HucGataH AHC-
TpubyTHB Oyaand (ueGoraanr).

4-tabpud. Bym Gyamaran A TYniaMpa aHHKAaHraH T
GuHap ajrefpank aMan Ba LUy TYNJAMHUHT KCTA/raH X Ba Y
SleMeHTVIApH YUYH X T @ =y T a(@ T ¥ == a T ¥) TeHIIHKAaH
X =y xeJuf WHKca, Y Xoima A Tynjam IeMeHTVIapH yuyH T
amaira HeWcbaraH danpan {YHIIAH) KUCKAPMUPULL KORYRY GpuK-
AU geHuTafK. : X

Arap A TYnAaMHUHT SMEMEHTAAPH YUYH GHD BAKTHHHT ¥ou-
Za van Ba YHIAAH KYCKAPTHDHII KOHYHH YpHHmH G¥aca, A Tym-
MaMjia KUCKADTHDHII KOHYHY YPHMH/IM Oe6 IOpuTHAalH.

Macanan: 1) 0 Ba | nan ¢apkin a con yayH a" = a° Tegr-
JHKDAH X =y XOCH GyJand, ABHH Japaxkara KyTapuil amamm
YUYH YanfaH KHCKAPTHPUL KOHYHH VDHHJH; '

2) x* = ¢* TenryHRMa, a TOK coH 6yica, x ==y Kemb uH-
Kamy, fexnd @ ydr cop OYaranaa x ==y KemlG uMKMaiaM.
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Iyanar yuyn x° = y° Tenramkaa @ xyqT coH 6yaran  xon
YUYH VYHPZAH KHCKADTHPHLI KOHYHH VDHHAM 3Mac;

3) mcTaaraf comdap TYNAAMHAA KYNaHTHpHID amajura Hec-
Gatan xap Kavpail @ == 0 yyyH yangan Ba YHPAGH KHCKAPTHDHII
KOHYHH YPHEJM, ABHH 8-X = §-a JaH x = y XOCHA G¥maim.

B-taspu. Arap A T¥naamza wysAad € SMEMEHT MaBXKYA
Gyacary, uxmvépafi x€ A4 yuyn e x=x{xT ¢=x) TeHNHK
Gaxkapu/ica, y X0N4a & 3AEMEHT T amanra mkcfaran wuam (Yur)
Hedmpanr saemerm DeHRNARM.

6-Tabpud. A TYnAaMHMAr HXTREpHA & SAEMEHTH Y4yH
XxTe=eT x=x TeHIVINK YpmuH Oynca, ¢ 3neMenT (¢€A)
T amajira uMCOaTaH HefATpan sjeMent nefinnapy.

I- meopema. Azap A mgnramw T amares wucbamax van
éa gHe Hedmpan snremenmaapea sea 6gaca, y xoarda 6y 9ae-
MERMAQL Mmenzoup.

Hc6orn Teckapucuns dapas Kunafmg, sead A TynaaM
S7eMEHTIApH YUYH € Yan HeHTpan 3JEMeHT, € a YHr HedTpan
aleMenT Gyymb, e’#:e Gyacun. ¢ pa ¢ 3nemeHTNap Xampa A
TYIUVIAMHEHT HXTHEPHA X Ba y AEMEHTJADH YUYH

¢ Tiyi=y @3
Ba

rTe=x 4)
punm 6?;13,113 4 TEHIVIBK A x=¢, (3) ga aca y=e ael
onamMus. Yuma ¢ Te=e Ba ¢ Te=¢ Jnapra OuHoaH &' = ¢
6Ynama. Hdemak, dapasumus HoTyepr 3kad. Teopema HeGOTIAHAM.
- Macanan: 1) 0 Ba 1 connapn Z TynaaMpa Moc - paBHLIAA
Kyumm Ba KynafiTHpsn aMaanapura HHcGaTaH HeATpas SJEMeHT-
JiapHp,

2) 2% == x Tenrnama Xeu KaHjadl X YUYH YDHHAH GY/IMafimi.
JeMak, napakara Ky1apuln amMaiH 4anm HefTpaa 3JeMeHTTa sra
oMac;

3) x° = x renrnEx e= | pa Gaxapuwirany yuyys 1 coHn yHP
Hefttpan saementr Gynami. Yan nefirpan snement mapkyn 6yn-
Marasn y4yH ;Lapamara KYTApUIll aMaJH EelTpas s/ieMeHTra sra
IMac;

4) uctafran f, g akcngHTHpHIIVIAD KOMMOSHBMACH YYYH afi-
Huit aKC/IAHTHPHII nefiTpas1 saemedt Gynand.

dapas KWIAHMNK, T Oubap aare(pamx amag 4 Tynuawm
aunKnanray 6yanG, 6y aman YuyH € HeﬂTpaJI SHEMEHT }MaBXKYR
6%cHH. o

7-tabspu . Arap A TYWIAMHHET @ BAa @ SMEMEHTARDH
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YiyH @ T @ =e¢ 6y/Ica, @ SNeMeHT @ A HUCOATAH HAI CHMMeT-
PHK JEMEHT, & 54 @ IAa HUCOATAH e CUMMEMPUK  SAeMeNm
JRefnnafgn.

Macanan, R xaknKuil COHJ3p TYMIAMMAA g COH Kymmm
aManura wucGaTal — & ra CHMMETPUK, @ 7= 0 ajement Kynait-
THDHIL aMa/ura HcGaTaH a~' ra CHMMETPHKAMD.

8-taspnd. Arap A Tynnammmer < Ba a /EMEHTIIApU
YIyH a T @=a T a=e¢ TeHNHK ypunia Gyica, @ 3ieMeHT o
ra CHMMETDHK S7EMEHT, 4 Ba @ nap  ¢a Joapo  cummempux
Saemermaap NeHunany.

Arap @ 3MeMeHTra CHMMETPHK & SAEMEHT Maskyl 6Y.ica, @
TeCKADH/IAHYBY4H IEMEHT AeHUMANH.

2- meopesa. Acap A minsramnda anuxianzan T Ouxap
an2e0pauK QMAA Qccoytanus 6a 4 SAEMeRNt MECKAPUAAHYEHAN
64aca, yHoa @ 20 CUMMEMPUK IACMERM R20KA 6ijrgdu.

HcboTu. Papas kunaiiing, HKKHTA Xap Xui1 x sa y 3Je-
MenT T Gumwap anreGpamx aman GyfiMda GHTTA @ SJEMEHTra CHM-
MeTPHK OYIICHH, ABHH A T X=¢=xT a Baad T y = yTa=e.

T Ounap anreGpank amaa accouuaTHs GYaraHuAaH Kyfuga-
THHK €33 onaMHst Ix=xTe=xT@THN=KTAT y=
=eTy=y. ,Elemax X ==y 3KaH,

Mawmxkaap

1. Z rynnamaa wyppait T, L anrefpauk amannaped To-
MHETKH, YAapEa "] aMaj acCOUHATHB BA KOMMYTAaTHB OyJranH
X043, L. ra mHeOaran AMCTPHOYTHB GYnMacuH. -

2. R na wyngafi anreSpauk ama/l KEDATHHIKH, YHIIAH XaM,
YanjaH XaM KHCKAPTHPHII KOHYHH VPHH/IH GYIMacHH.

22-§. KHCM AJIFEBPAJIAP. AJITEBPAJIAPHHHI
rOMOMOPPJIHTH BA H3OMOP®JIHIH

Batau Gup aireGpanap sa yuapmmr s.ueuemnapn yxwam
Xoccanapra sra 6yJmnng MyMKHH,

Macanan, B — xagaguit connmap tynaama, R+ "sca mycfar
xamnﬁ comlap TyaaaMe Oyarapga R=< R, 4,0> R' =

=< Rt 1> anrefpanapuudr xap 6Hpu,u.a 6utTajan Ou-
Hap B Gma,u.au BYJap aureﬁpam{ aMaJNap aHWKMaHraH 6FJHG,
ynaap yuyH
Dx+y=y-+x(¥x, yeB; 1Nx-y=y-x (Vx, ycRY),
29 x+0=x (V¥xER, JUER) 2)x- l=x(‘v‘x€R+ gleRH);
3) x+ y=0(¥xCR, ayeR), 3I)x-y=I (Vxeﬂ**,ayeﬂ‘*)
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Kalu «yXmaum Xoccasap YpuHIH. Aarebpasiapuuur Synpai «yx-
Hialp» XOCcanapd YAapHHHT H30MODGJHK Tyllyruach Guiad y3-
BU#1 GorsiaHranaup. AareGpanapHusr U3oMOphIIHK TYIUYHYACHHH
6aéH KHHIDZAH OJAMH OHP XWa TYPJH aarepajap ycTHaa TYX-
TG YTaMu3.

Nkxuta 6yui 6yamaray A Ba A’ Tynnam Gepusran 6Yaud,

ynapaa. Moc papmmiga ueksmu compath F={f, f,, ... [} pa
F={f, {5 ... f;} anre ﬁpam{ amaJjiap auMKJAHTaH GyJCHH.
By epaa f; (i = {, %) pa f, =1, 1) aareSpauk aMa/lIapHHET

GapuacH Xap X/ ¥puuam €xku Ganau Gupaapu 6up XU puHIY,
GoilKaaapy 2ca Xap Xua Ypuuin Oyaumu Mymxnn. IOxopuaa
SCMATTaHAMUBACK, [; €K f; JapHEHr GaBSWAapH HoOSb YpURIH
anreSpaux amaanap 6yaca, yjap moc pasuupia A &xm 4’ Tin-
JAMHUHT AfipHM 3JMeMeHTVIAPHHH nolajalH MyMKHH,
l-rabspud. A4 Ba A’ TyRNaMJA aHHKAAHTaH Aanrefpank
aMansap comm TeHr 6Y/m6, A TYnJaMia aHMKNaHTaH fi (i=1k k)
anreSpaNk AMAJMAPHUAT PAHTH Ouias A’ TYMJaMAA aHHK/AHTAH
Ba f; € F amaanapra Moc kenypyn f € F' anrefpapk amannap-
HMHT; paHTNapy ¥3apo Tenr Gyaca, A=<A, Fo A =<A F>
anrebpanap gsapo Oup xua mypau aaszebparap jeinaajy.
Lly Tabprdra acocan 6us toxkopuaa kypu6 ytramw < R, -+,
0> Ba (R+, ., | > ajreGpanap Gup XuaA TYpAH anreGpanap-

2-traspn¢. Arap A asreGpanunr acocHit A Tyniamm uek-
i (yekcns) Gjica, v xomaa 4 =< A, F>>anreGpa xaM 4ex-
Aau {(wexcus) aseebpa pel

A TinnaMuHEr GHpop 65’111( G{maran B KHCM  TYILIaMUHH
ONAHIHK,

3-taspnrd. Arap by, b,, ..., 8,€B6yaranga f; (b, ...,
b)Y B Gyaca, v xonma B Tynnam J;GF amanziapra  Huc@aram
&K Jefinaamy. '

Macanan, Z = << Z, +, -+, 0,1 >aareGpa Gepunran Gya-
cin. N2 6yml, ¥ a, bEN yayH a -} bEN, a- bEN’Gle-
ramupan N rynnam «+» Ba «-» aMajsapura HuCGaTaH €IMK,
Oynagu.

4-Tavpud. AcB Gy.nmﬁ A=< A4, F>», B=<B,
F >anreﬁpa.nap yqu r Ui)—r (f) Ba f{ (a]’ ags oy & )=
=f‘, @, ap ..., a,) (¥Va, a,... a,cA) wapmap Gaka-
puiaca, 6y xoama A a.nreépa B a.nre6pa YUYH Kucm anreebpa
(anzebpaocmu) nefiunaau (Synza m coH f; aManHuEr paury, fi
aman A anreGpanadr f; ra Moc xenysud 6up amaim).
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.. Macanan, Ny={0,1,2,..., n, ...} 6fsranpa N = < N,
-+, « > arepa < Z, 4, <> anrefpa yuyn KHcMm aarefpa
Gyaapn. Jleknn < Ny, — > TapmaGnanran Xy$mmr < 2,
— > asre6pa yuyH KucM asnre6pa GysmMafiiy, UYHKR HATypaa
CORMAp TYTJaMK affHpUII amasHra HucGataH €MHK SMac.

Suiu anreCpanapHHHr ToMoMopdJurH Ba H3OMOPGUIMIH Xa-
Kuga GUKp IOPHTAMH3. .

5-trabpud. Bup xun Typmm A=< 4, F> pa A" =
= < A', F' >>anre6panap Gepuaran 6§ym6, A Tymiraven A’
Tynaamra 6up KMAMATAH AKCAAHTHPYBYH miyHpafi ¢:A—»- A’
aKCMAHTAPHIY MaBKyR 6ym6, ymmar yuyn ¢ (f; (o, a4, .. .,
a)=1; (@ @) ¢@) .., o) TeHmK A TynaaMuuHp
Gapua SJeMERT/apH YuyH Gaaphica, y xoama A amreSpa A’
aarebpara 20mMoMOpP axcaarean Aeiimnany (GyHaa n coH f;
AMAJIHUKT PaHTH). i

Macanan, ¥ a€ R yuyr @ (a) =|a| akcnanmipumn < R,

_+ > anrebpanu < BF, - > anreGpara romomopd akcaaHTHpas
By, 6y epaa R} maudmiiMac Xakuxuft comnap TYmVIaMH.

A anreSpasunr A’ anrefpara romcMoppsmri A~~A’ op-
Kau Gesrnnanazu. Arap Ao« A’ 6fnca, y Xonga A’ aarefpa
A anreGpammr romomopd obpasu ned WOPATHIALH.

6-Tatpud. Arap A anreSpanuar A’ anreGpara ¢ roMo-
Mopth aKCTaHMIH GHEKTHB aKCAaHTHpHII 6¥/ca, y xoaga A an-
re6pa A’ anrefpara usomopg nefiunazu sa anreGpamap H3oe
mopdsmre Ae A’ opkain GesTHASHARM. '

Macanan, << B+, -, | > =< R, +, 0>. Xakukaran,
a€ Rt 6yaranaa ¢ (@) = log,a akcnaHTHpHIDHK oncak, R+ Tyn-
Jam R TYnnaMHUHT ycTHra OMp KHAMAT/H akc/aHagH Xampa
log, (a-b) = logsa + loggh Ba log, 1 =0 6ymrany yuyn R fa
GuHAp Ba HyA3p aare0pauk amaiap cakjaHaay. i

Suar P (4) =2% xypunmmpars aKcAaRTHpHI  €plaMuia
< R, +, 0> anrefpa < R+, ., 1> anrefpa ycrura akc-
Aawapy. Bynpan tamkapu ¢ ($ (@) = ¢ ¥ (8), log2?=araaco.

caH @y =V{-¢=g¢ afiHui aKCAANTHPUIM OFAraHM YIYH @ -
AKCNANTHPHIL H30MOPD aKCIaHTHPHIIAHD.

Byin Gyamaran A Tynaamaa 6up kawda ajreGpaHx amasiap
Gusian OupraJmkia Kapmahzup Mynocalatiap XaM aHHKJIaHraH
6y MyMknH. Macanan, Z Tyn/iaMm aneMeHTAapH YYyH KH-
YHKJAHK, KATTATHK, KOJAUKCH3 GYJHHWIIAK, GHP HeYTa COHHHHP
SHF KaTTa yMyMHii O6YJysuncH Ba Gomka MyHocaGaTjap aHHKs
naurag. By 6yamaran A Tynnampa asukiaurag MysocaGariap
@, W, - - ., W, NapLaH HOopat Gyaca, Q= {w;, Wy, ..., W}
KabW GeNTHNAlHA KHPHTAMH3,
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Bym Gyamaran A TymiaM, ywaa awmgianran F = {fl, Fa»

, fa} anrebpank amaznap ea Q={w,, @,, ..., @,} MyHo-

caﬁamapﬂaar TApTHONAHraH YUNMTH ajrefpank cucreMa zel am-
THAAOH BA Y <A F, Q> opxamm GearmianafH.

Macaman, N = < N, +, ¢, < > amelpang cucrema 6Y-
Jajd, .
Taprabaanran < A, Q> xydraug sca 6ab3aH Mofea Jeb
opataaagy. Macanan, N = < N, < > —mogen 6yaamu.

bus Oynaan cyHr aareGpanapadur TYpAdda KYpHHHILIAPH-
Aan wGopaT OyJran Ipymma, XasiKa, Mafifod, ud3u/H bazo, ud-

SHKJH anrefpa sa GoluKa TYIUyHYAIap GWiaH INYFY/NTAHAMY3.

Mamgaap

L N=ZN, +> amwetpamt  H={l, —1} O6faranza
< H, - > anrefipara romoMopd aKcJAHTHPHHT.
2. Q=< Q@ > anreSpaun < Z, -+ > aaredpara ro-
MOMOde AKCTANTUDHNF,

3. Q=<<Q\ {0}, -> anrefpaud ¥3-yaura Heua ycynia
H3oMOp AKCAAHTHPHULI MYMKHH?

- 4. Q=<Q, +, > anredpa R= <R, +, ->> aarefpa
YUyH KucM anreSpa Gyranemir?

5 R=< R, 4+, ->> anrefpa uekcHs Kjyn waca anreGpara
Sra 3KaH/MIHHH HeOOoT/IaHr.

6. Arap f,, fa fs Nap moc pabamza afUPHII, KOMIMKCH3
6y/mHuW Ba KBafApAT WIAM3 YMKAPHII ka0 amajnap ﬁj'mca
<N, [,> O<E f3> 8 <Q, 3> 1) <R 3>
Aap anredpa GynmapaMu?

7. N, Z, Q sa R tynaamaapHunr wyngai N, ZI, Q.. R,
KACM TyIIaMJapuaH TOMMHTKM, yJhap yuyw: a) <Ny, fy >
6) <Z,, }a> B <@y, o> Ba 1) <Ry, f3> nap anred-
PaHH TALIKHA STCHH.

8. B Z xanpafi 6yaranna < Z, -+ 2> airebpann < B,
+ > anreSpara H3oMOpd AKCAAHTAPYBUH ¢ AKCHAHTHDHLI Mas-
XKya? Arap mamrya 6y/ica, YHH aHHKJAAHT,

23-§. HATYPAJIl COHNIAP CHCTEMACH

Bus anreGpank cucreManap TeMacHHE KYpHO VYTraHH-
MH3Xa YHHAHr acocrii TyminaMB HCTaArad »sJeMeHTAapian
TY3UAraH GYIMIIM MYMKUH Beran 3AHK. Arap Kapanaérrad
CHCTEMANADHHHT ACOCHA TYINaMH 3JAeMeHT/JapH COHJap-
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gan ubopar Gfaca, OyHzaft cAactemManap oHAaTAd COHJH
cHCTeManap Ael IpHTHARIH.

by xypcaa acocan satypan, GyTYH, paunoHan, Xagugni
Ba KOMIIEKC COHJap CHCTeMajapd OHJAH LIYFy/VIaHHJA-
Ju. Counu cucTeManapid KYPHIIHHHE acocKii HKKHTa ycy-
¥ MaBXKYA. YJap KOHCTPYKTHB Ba aKCHOMATHK YCyanap-
aup. By Hkkana ycys XaM T§DJiaM TYIIYHYacHra acoc/aH-
rag 6yaus, macrnab Hatypad, CyHTpa pauHOHAJ, XaKAKAH
Ba KOMILIEKC COHJap CHCTeMasnapH Kapasaju.

KoHCTPYKTHE YCYJAHHHI MOXHMATH ILIYHIaH HOOpPATKH,
SHCH KYpHAA&TraH CHCTEMa aBBafjal MabiyM XHcoGnaH-
ran TylyH4ya épaamuia Gaéd ostazagu. Macanal, Haty-
paX CoHNAap CHCTEMACH YUYH OOIITAHFHY TYMIYHYA TYNIaM
XHcoGaanca, panmuoHasa COHJAAp cHCTeMacH ydyH OGolTaH-
‘THY TYIIYHYa HATYpand COHJAp CHCTEMAcHAHD Ba X. K.

CoHnap cHcTeMasiapHHH aKCHOMATHK YCyajla KypHuaa
sca Xap OGHp CHCTEMaHHHT acOCHil XOccajapH akcHOManap
épnaMuaa Gepanany. ' '

SHAH HaTypall COHJlap CHCTGMACHHE AaKCHOMATHK YCyJ-
Ba Oaér sramuz. Gyuunr yuyu acocnii GomnaHrHY MyHO-
cabar cudparuna «b saemenr a snemenTnaH GeBOCHTA Ke-
finn Rejamu» MyHocaGatH pa Oy wMyHocabar yuyH ypHu-
A 6YAraH aKCHOMAJap CHCTEMACHHH OJIAMHS, '

. Taspnd. Brpop 6yimmac N TynaMHMHr @ Ba b SnemenT
JIapH YUYH ¢b SNEMEHT O SJEMEHTHAH GeBOCHTA KefHH Kesafus
MyHOCA6aTH YpHUAM GY/HG, MasKyp TYiaM SJEMEeHTIapH YUyH
Kyfmparn 1¥pr1a akcuoma Gaxkapwica, y xomaa N Tynjam-
HHHI' SVIEMEHTJIADH Namypas conaap Aedunain:

1) Xeu Kaupafi HaTypasJl COHAaH KefiMH KeJmafiguran 1 comd
MaBxyl {arap ¢ jAan GeBOCHTA KeilHH KeNajnrad >37eMeHTHH 4
Rrecak, Gy akchmomaga @ = | xypuHua &suiann);

2) ueTanrad a HaTypaa COH YHYH YHAAH GeBOCHTA KehuH Ke-
JNAJHTAH HATYpaJ COH ATCHANHP, ABHH \

(@ = b= (@ =8) (V¥ a, beN);

©- -8) 1 cownpan Gomxa HxTuépuil HaTypas COH GHTTa Ba (haKar
GHTTa HATYpa] COHAAH KefinH Kenald, AtHH

(@ = b)= (awm b) (¥ a, bENY;

 4) arap wHatypan coHAap TYNJaMMHEMr ueranran M xueM
TynAamu: a) | Hu §3 wukra ousica; 6) MXTHEDHA @ SJIEMEHTHHHT
M pa 6ymmmpan @' winr xam M pa GYamnm Keqm6 UHKCa,
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M xueM Tynaay N HATYpan comMap TYnaMu GUJIAH yCTMA-yCP
TYHN2AH, ABHA :
¥ (McN) (eMA@BeEM=>adleM)=>M=N

(uayKuns aKCHOMACH). :

. YOropuparu akcuomanapan fgactia® Plramia martematura [Te-
ano (1858 — 1932) Tarautd sTramw yuyw yaap Ileano axcioMa-
JIApH Ae6 IOpHTHAAAM,

Huaykuust aRCHOMACHHHHT MOXHATH KyHHRar{RaH ufopart:
{(¥n€N) (4 (x)=- B (x)) TeopeMany BCGOTIATARNA aBBANO YHHHT
n =1 yuyH pocraury xypcatunagd. Cyarpa Gepuiaray Teopema
n=Fk yayH Tyrpu 1e6 dapa3s KwBHO, YHHHT 7 ==k - | yuyH
poctimra ucboraanaay. Ulynpan kefidH TeopeMa HCTAJTaH # Ha-
Typajd COH yays Tyrpu fe6 xucobmanazd. TeopeManapun 6y
yeyaga ueGOT/aI . MATEMATHK MHAYKUHA NMPHHIMIM acocHpa He-
Gotaawl yeyam xed wputanagd. [y ycynsuar TYFPRAMIHHE HC-
60T KH/IaMH3.

1- meopema (MaremaTuR MHAYKUMS npHHnAnd). Azap 6upop
B (n) macdux n=1ywyn pocm 6jaub, yrune n=~k da pocmn-
suzudan n=4k-4- 1 yayn xam pocmaueu xeaud wuxca, B (n)
macduy UCmAasean Hamypar con ydyn xam pocm 6Gfaadu.

Hc6orn. Papas kumaivmk, M c N t¥nnam B (n) Tachug
pocT GyaraH Gapuya HATYpan COHAZP TymaaMmr GYJIcHH. ¥ Xoaza
TeopeMma iuaprura acocad: a) | €M, uynks n = ] yuys reopema
poct; 6) n=kEM Gfncun, auud B (k) Tacmuk k2 HaTypaa COH
yuyH pocr G6YAcHH. ¥ Xonaa Teopema waprapan B (k) pocr,
EeMak, k' € M marTypan coH R faH GeBOCHTa KeilHH KeJyBUM COH
G6yarasanan M rynnam yuyH 4) axcromaHunr a} Ba 6} [OApT-
Jap ypun. HeMak, TaCHHK HMCTa/iraH HATypas COR YUYH pOCT.

.MatemaTRK WHAYKUMA OPHHOMOATA MHCOJXJ AP KeJATHpa-
M3, '

LR = -"—-—————-(“"'1)6(2"""1)- (1)

TEHTJIHK 72 HHHT Xap KAHAAR HaTypal Kuﬁm*rmta TYrpH 9KaH-
JHCHHA HCOOTJIAHT. '
1.2.3

Xarukaran xaMm, n = | 6yuca, I’=—é——_ , 1#==1 6§~

a6, (1) Terrmug TYFpH. -

By epsa A (r) Tacaug neramza jJacriaku £ Ta  Harypan
COH KBafpaTAapHHUHE HWPHHIMCHHM TyuwlyHaMu3. MareMaTik MH-
Dyxous npHaitanara acocad A (r) poct fed omHam, ALHH

2 L2y 3t .. .2 =;‘“ e @




TeHrMK TYEpR €yaam. Swaw A (r) musr poctmmrupan dofiga-
AaHrG, A (r < 1) HRHT POCTJHTHRH KypcaTamus, Bymunr yuyn
(2) TeHrMMKHEHM MKKana KHCMHT2 (7 4 1)° HH Kyimamus;

124204 82 LA (1) =
SN @AY e T CED @ DS

6 i
— r+1)r@r+D+60¢-+1) (’+1)'(2f2+1‘+5f+5)=

6 6

B e ol VL ol e ) O (o ol VI e ot o

6 6 ’
Jemax, _ )

12422 3.+ 1= r+D -2 2r4+3) e
6 .

By tenrmmk A (r+ 1) Tacauksu ndonanafizy, uyeku (1) zara

‘n HM r-+1 Omnad aamamrHpcak, (3) xocma 6Ynaam. Jewmak,
(l) TEHDIHK Gapua HATypad COHJAP YUYH YpUHAM SkaH.

PIE L N I Y (”‘“j”) 4

TeRIVIMK 7 HUHT Xap KaHfafi HATypaT KWAMATHAR TYFpH 9KaH
JIHTYHE HCGOTAAHT.

(4) TeHrAHKHMHT TYFDHIMIMHH MAaTeMATHK HHIVKUWS TIPHE-
HANHra acOCaH HCGOTMIANHK,

Dn=1p 13 =(ﬂ§ﬂr Terrvink Tyepu, s A (1)
2) dapas Kunafimg, A (r) poCcT, AtHH
1*+2s+3*+..._+r8=(ﬂf‘l)’ )
TeHTJIHK TYFpH GYJICHH.
- A (r) umnr poctamrura acocnanud, A (¢4 1) BuHF pOCT/IHrHHE
. K¥pcatamu3s. BymuHr yuyH (5) TEeHIVIMKHMHI MKKaja TOMOHMTA
{r+ 1 nu xymwamms:
PB4 P 434 ... 2+ 1=
(—__’ "+”) O =0+ 1P (5 1) =

=P, [ Fne+D Y
: (r+4;+4)( L )
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Hewax, 1s+2s+3s+,,;+,s+(,+1)si((r+1}2(r+2))=.

By reurmix (4) faru n wy r + | Opan aiMAILTAPHATAH/M-
e nbonanaiimu. Jlemak, (4) TeHrMMK HCTAATaH 7 HATYpanX
COH YYYH TYFpU 3KaH. : '

- 3. Bunomman rteopema.
Maxra6 maTemaTHKacH KYPCHAAH KYRMAArH alHHATAADHHUHT ¥PUH-
JH SKAHIHIH MABAYM:

(a+b0=1; - _

@t+dt=a+b,

(@ 0)* = a® + 2ab + 6%

(a+ 6P =a+ 3a% + 3ab® -+ b5

. @+t =@+bP @@+ b =a*+ 46°% + 6a%*+4ab®>+b4

. Onpn 6u3 ongumusra n >4 6yaranna (@ -+ 6)° Hanr xo3d-
GHUBCHTAPUHA XHCOMVIAIMHN MaKcal Kb KYaMus.
Arap ioxopuarnaapra  SwTuGop Gepcak, a4 b HMRRHXaA-
HHHT Xap XM/ papaskajapn €fmamacHia 4 Ba b Jnap KyHHJAarH
KOxpHIMeHT/IAD GHAH KATHAIUANK:

n=0nm 1 (n=0 xon ymymuii-
n=1 ja 1 1 JHKHR GyaMac/iK
n=2 na 121 - VUYH OJFHAAH)
n=3na 1 3 3 1

n=4m -1 4 6 4 1

n=57x2 1 5 10 [0 § 1

By cxemara [Tackaas yubypuazu fefmiams. Maskyp y4Gyp-
YAKJATR Xap OMp COH Y3uNaH 10KOPWNA TYprad (Mam Ba YHrAa) uk-
KHTa COHHHHI AHPHH[HCHTA TCHT.

Macanan, (a - b)® = a® + 8% - 28a%h*+-56a°6°+ 70a’b*+-

+ 5ga“b‘ =+ 28a%° +- 8ab? - b
rap [Tackane yuGypuardHRHC 71- CATPHAA TYPYEYH COHJAPHE
moc papama C?, CL, C2, ..., C% ..., C? opkami Oenrwia-
cak, C)=C% =] Ba 1OKOpHIA 3CAATTAHHMUSAEK
Gt = Cih + Gy ©

TEHIVHEIAp i'rpnmiﬂ 6ynagn. Jemax, _
@+ by =a*+ Cla™'6 + Ca* % . A Ci—tab ™17 (7)

Tenrymk Ypunau. (7) rearvHRaH Hotomon Guromy JeRinaml.
7) TeHrVHKHMHT JHT TOMOHH GuHOMHAN E&fHaMa, Yau TOMOHH
OHHOM, YHHHT KOXpHUHMeHT/IapH 5ca GrHoMHan Kosdpduinentaap
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Refunapda. C" Cunompan kos¢duumentT Ryhujarmua xucobsianas
-
_n@—h@—=2...(0—m—1) =l
= 1.2.3...m ml (n—m)!” ®)
(8) dopuynama nl =1:2-3... .-n, Ol =1 ne6 TymyRHIAMM.
(7) $opMysanuHr TYFPHAMTHHH ft OYHHYA HHAYKIHA METOAH
acocupa ncgor xuhamus. By dopmymammsr n=1, 2, 3 Japza
JPHHIN SKARJMIHHH JOKOPHAA Kypub YTAuK. Cbapas KHAARIHE,
Gy TacAMK Jiapaxa KypcaTKHYA 7 AaH Karra Gy/MaraH Japaxa-
nap jyuyd Ypunnn 6ynceH. YHOa (7) MyHOCAaOaTHHMHT HKKavsia
TOMOHHKH ¢ - b ra xynafitipamua:
@+ btytl=@+ty-@+b)=a@+b+...+
4 Ck am™*k b (@t b)+ ...+ 0% @+ B =a 4
+at b+ ... CH gt Pl
4 Ch=1 g1k pt 4 C;E L=t pk 4 CE ™™k g4
4+ abr b, |
¥ywam xapapsn uxuamnarabfan cyar a*H<* &% Gupxar o
_ mwtm KosddutpeHT
' ku—l % ' al nt =
‘C" +G= t—Dt (n—k+IN + kl (n— B

: . nat . ] _l_ — n!

= Te— 1 (n— &) (n-—k+1+ ) E—Dl i—R1 >~
: 'nt1 N (b ! kel | OF =
X (r—k+1) 3] (n—k-_-[—l)l; Chpn G+ G =Clyy

Jan noopar. 6yaazn. Mlyngait xenu6, (7) dopmyaa a-+ b ux-
KHXaJHHAT 72 -+ | Japaka xypcaTKH4M YYyH XaM VpAHIH SKaH,
MareMaTHK WHAYKUEA TIPHHUMONMTA acOCAaH MASKYp GopMyna MCe
ganran n €N yuyn POCT JleraH XyJAocara KeJlamis.

. 4. A.pa B uegym tynaamaap 6Yom6, A tynaaM m 1a sne-

. Menrlan, B 1ynnam n Ta snementaaH uéopar GYacum.

- 'a) A rynnamun B HRHr HYAra HMHIAKTHB aKCAAHTHpHLLAAD
comn ((6us yun AT pe6 Gearnnmaimus) A7 =n{n—1) {n—
—2)...({n—(m-—1)) 12 sKaHUTAHK HCOOTAAHT.

) A mu B menr pumra MYMEHH 6Y/ran Gapya akCJaHTHpPRL
‘JI3p CORH n™ 7Ta SKARJHTHEAH HCOOTJIaHT.

Hce6oTu a) m<n 6ymmun wapr, akc xonfa A Tynnam

B HHHT HuHra HHBEKTHB akcJamMafipg. UcGoTHR m Gyiiuua mH-
- AVKUEA METOIH 2cOocHAa oauG Gopamms. m=1 ga Al =n 6y-
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AnG, TACHHK .POCT. JHAH YIIGY TACAMKHH m =F% ga YpHe/m
7eB, yHHHT m =k -+ | yuyH TYFpuAMrHHH HCOOTMAAlMU3. 72 SJe-
MeHTIH TYmaaMra k2 4 | aneMenmym TYm/AMRENT Gapua WYKH
HHBEKTHE AKCAAHTHPHULIAPHHH XOCHA KWIMUI YUYH 1Y £ 3Ae-
MEHT/H TYMJAMHHAC 6apua B SJIeMEHTJIH MUKV HHBEKTHB AKCTAH-
THPAULIAPAHKAT Xap OHpHIa # ~— & Ta MIeMeHTJApHH KeTMa- Ker
GHpalTHPHG YHKHIL Kepak.

Harmxana n arementnn TinaaMra £ saeMeHtad T JaMHHHT
HUKH aKCAAHTHPMULIAD COHH #—£& Mapra oprafM, SbHH
A=Ak (n—R=n(n—1)(n—=2) ... (r—(k—1)) (n—F).
A* axcnanTHpHIUMApHHAT GapuacH Xap Xua Gyarami yuyw A§+l
T4 AKCAGHTHPHILAADHHHT XaM OGapiacH Xap xua Syaaiu.

Wiynnafi kuAHO, MATEMATHK WHIAYKIHA TPHHUMIHEA AacoCaH
At =nn—1)...(@Hn—(m—1) skau.

6) M tynaameu B HuHr wvuera Mymgee Gysnrar Gapya akce
JRHTHPRIULAAP CoxuHH M ‘ne6 Gearanaitvus. 1) Arap M 1yn-
siaM Gup aneMenTyH TYnaaM O¥acd, 6y snement B nunr Gapua
SAGMEHT/APAra akCARHRUM MyMmwiH. Hemax, M. =n O6Ynanu.
IlyHnaét gunu6, Tacouy m = | yuyH pocr.

2) Tacmukuu m =4k ~1 snemenrau M, Tyaaam ydyH [poct
ne6 dapa3 gudamu3, aban MA-1 ='nt=! Gyacen, y xoama Tac-
MUKHH =k sneMedtid M TymaaM yuyd ucGor xuraMus. Xa-
KuKatas, k2 anementax M Tynnamux B TynaaM waura MyMKHH
Gyaran Gapua k— | saementr M, xucM TYI/IAMIADH aKCTAH-
THPHIUAPHIAH £ S/IeMeHTNR akcAaHTHpHuiapd (awed M T¥n-
JMaMH B HUHP-HMYHMA AKCAAHTHPHIDAADH) HH XOCH KMJHIR [YYYH
k—1 snemenram M, KucM TynnaMmra @, SASMEHTHY KYIIAMHS.
Y xomma M =M, U {a,} ypusm 6ym6, M, } {a.} = & 6§~
nagn. My xuem t¥naaMaguae xap Gap akcaaHTapuaara {a,} aAHr
# T& aKCNAHTAPAUIA MOC 'kenradd fyuyd (uydkd @, snemeHT B

HUHT HCTA/AraH 3JIeMEHTHUCZ AKCAAHWINA MYMKAH), R 3/eMeHTJH
M TymaamuuHr Gapua Xap Xu/ aKCHAHTUPAMINApA comdt ME=
=M~ln=n*"l.n =n*, soan ME =sn* ra Tedr 6yama.

Mawgaap

1. 7 3neMeHTIH TYRAAMHHHT Gapua m SJAeMeHTIIH KMCM TVr-
Jamnapu cony CT = = n_l)'(’:;?“ - {":n—(m —1) dopmyna
QHMAH aHHWAHHUIMEA HCOOTAAHT. '

2. n 3/JeMeHTId TYOJAMHHHC ¥3- ¥3ura ¥3apo Gup KMAMATAH
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aKCaaHTHpHULIApH (YPHATA KyAHmLaapy) comn P, ==n! ¢opmyna
GuAaH XHCOONAHUIGEHH MCOOTJIAHT, .

3. Kybmoard TeHrJRKAap 72 HMHT Xap Kaupaf HATYpad KHi-
MATIAPHAA TY¢PH IKAHIHTHHE HCOOTAAHT:

D 1+24+84. .. fa=2080

&) 1+3+5+...+ @+ 1)=({+1p

B) 1P 3B 4. .+ @n+ )= 0D (2n;*1} @n+3),

1) B4334+54+ ... +@2n+ 1P =(n+]) 2n2+4nt1);

2 n—1_ Y—(+Dgtagtl
N 1+254+324...4+n¢" s T

4. Makra6 mareMaTHKa KypcrAar# Kaficu TeopeMmanap
MaTeMATHK HHAYKLH#A NPHHUKNH acocEla HcGoTiaHanu?

24.§. TPYNHAJAP

Baksu Gup anre6panHxk cHCTeManapaarn aare6pank
. 8MaJJIapHHHT X0CCaNapH MAaKTaG MAaTeMaTHKaCH KYPCHAA.
KypuO yraarad xJuwum Ba kynafiTHPHII amannapd xocca-
JNapEra fKHH XoccaJjapra sra Gynaad. Byupait anreGpauk
CHCTEMajNap KATOpHra FpyNma, XaJKa, MafijoH, YU3HKJIH
¢a3c Ba YH3AKJIH ajreGpanap KApaau. Xosupru 3aMoH af-
reGpacusiHAr acocuit Basudanapuiad Oupu I1oKopuaa ca-
#al JTuarad anreGpauk cHCTEMaNapHHMr acocHif Xxocca-
. MApHAH YpramminaaH ubopar. Dy CHCTemanapHHHT SHD
LQONRACH TpyNNANAp. DHAH WY TYWYHIawH O0aéH sTHWra
T MHpUIIAMES. '
- DHTra GuHap T Ba GMTTa yHap * aareGpanx amamanapra
~ sra 6Yaran 6y Gyamarar G Tynaam GepHaran Gy/CHH.
l-Taspug. Arap G tyosamua gyiHlzary akcuomanap
Gawapunca, y xoaga < G, T, * >anrebpa zpynna melmnamu:
D (Wa b ceG aTOT=@THTC tin T OH-
-Hap anrefpaHK aMaJs accOLMATHE;
- D (VaeG gecG ale=a=eTa Awuu T amres-
'PaHK amamra xypa xap 6up a € G 3MeMeHT YuyH YHr Ba Han €
- HeHTpan smeMeHT MaBKygl; '
. 3 (Va€G, ga*el) aTa* =e=2a"Ta, 7bHM HCTANM2H
@€G yuyB YHr Ba Yan CHMMETDHK 3JeMeHT MaBKyi. :
T GuHap agrefpamk aman G TYMMAMAA rpynna XocHA KH-
NYBUK amasl fe6 1opHTHAAMM BAa Y G TYNNaMHNHC HWCTAArad @
B2 b sneMenTsiapuiaH TyawATaH TapTHOAanrau (a; b) KYPTAHK-
Ka frona ¢ € G aneMenTHH MOC KYAAH.
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2-ravpud. Arap<G, T, *>> Ipynna 6ym6, rpynna-
HEHr Tabpudupary (¥ a, b€G)a T b=5 T @ KOMMYTaTHBIHK
wWAapTH XaMm Gaxapuaca, y xoaga < G, T, *> rpynna T GH-
Hap anareGpaMK amanra HHcOaTaH kommymamus epynnd €Ku
abdens epyanaci ReRHAERH,

I'pynna tappuuia yupaiigran G Tinjam Ba yHIa Kapa-
JiabtraH OHHap anreGpavK aMaiHWHT TaRAAnHIIArA KapaG &up
KaH4a TPYNHaJapHH XOCHA KRJMII MyMKHH.

3-rabpud. Arap G Tyniam saemeHTIapu - GHHap an-
re6pauk amanra HucOaTaH accouuatue 6faca, <G, T >an-
refpa ApuM Tpynna felmaanm. -

Macanad, N tynaam gyupnu Ba K§naftHpuil amaniapHHHHE
~ Xap Gupura mucGaTaH ApHM TPYNUARHD.

Hefitpan snementra sra GyaraH spuM rpynna Mowoud pe6
aTanaiu.

Macanan, << N, -, | > wonorg 6ynanu.

T OuHap anreCpank aMaJsHH OAAuH KymafiTHpHuml aMajn G-
JIaH aJIMALITHPCAK, XOCHA OyaraH TpyNna syssmuniukamud
rpynna ae6 artanaps. Bympaii xonna a-b ra a Ba b anement-
JIApHHHT Kynafitmaci JNefrnagn.

K¥nafitnpuin aMaJura kypa HOARAaH GapkiH a 3JeMEHTTa
CHMMETPHK GVJran sieMeHT @ ! OpKaJH GesNrHAasaid Ba Gy
S/IEMEHT & Ta TecKAapH SJIeMeHT AefiHaamy.

Kynafitupsiiu aManura sacGatan nefitpan saement | opxanm
GenrunaHany. :

T GuHap aareOpaHK amasHH KYIUMII aMany OHfiaH asimMail-
THPCAK, TPYNNA AKCHOMANADH KYHAHNATH KYDHHWIIHM OJIajiH:

l. (Vva, b c€G)a+b+)=@a+bd+ec aten G TVI-
NaMJATH HXTHEPHH YUTa 9/eMEHTHH KYIUHMUI aCCOUHATHB.

2. (¥a€l, gocQ) a+ 0=aq, apin G TynJaMaa Heltr-
Al SNEMEHT HOJAb MapBKya,

3. (VacG, 94(—a)€G) a+(—a)=0, awvar G TynM2M-
HHMT RXTHEPHA @ 3JeMEHTH YYyH KapaMa- KaplliM sNeMeHT Map-
WYA.

< G, -+, 0> rpynnanunr nxmnépull o pa b 3neMEHTIApH
yuyn a4+ b=>b -+ a 6yarann caabm < G, 4+, 0> aireGpa
KOMMYTaTHB Tpynna Gyaanu.

Kyuwmimn amannra RucataH kapana@rran GyHaail Tpynnanap
adfumue rTpynnanap aeé atanaaw.

4-ravpud. <G, T, *> rpynnaupyr Gmupop M KoM
© oynnamu < G, T, *>> nara aare0pauk amanra HHcGaTaH rpyn-

na Tamkun arca, M ra <G, T, *>> IrpynnanuHr KHCM rpyn-
DacH IeHHIamM, :
Teopesma. <G, T, *> 2pynnonune Kucm myniamu
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< G, T, *> 0a KucM 2pynna mauixus smusue YRyH xyiu-
fazu uxkuma wapm Gaxcapuauu aapyp 8q emapau:

IATHEM (Wh WEM),

2. YheM=h1eM
{M HHHT HcTasTaH fi 3JleMenTHra TecKapu GyaraH A~ snemeHT
xam M ra termuuui).

HeGoru. M tinaam rpynna Sfaca, M= <G, T, *>
IOKODUIATH MKKHTA lIapT aafarra Gaxgapuiaii.

tapas KunaitJiMK, IOKOPHAATH HKKHTA WAPT GamapunicuH. Y
a;onna‘qf'he<6 T, *> yuyH AT AT EM G6ynagu. Mc<G,

* > Gyaran y4yH wucramran f, A', A"€M nap yuyu
h"r(h’"rh”) = THh)T A" TenrmK 6amapu.na,uﬂ JHemak,
M rtpymna, <G, T, *>> TPYNIAHHHT KHCM rpynnanapa Tyn-
Jamu OYwr tynjam sMac, yyekH <G, T, * > HHHT V3 Ba
yHHHT GupsuK (HeAiTpas) saeMeHTHZAH Tysuarad {e} Tpynma-
Jap < G, T, *> yuyH KucM rpymna Gymaau.

Mucoaaap.

1. Bapua 6yryn coHMap TyNMamu Z HHHT SJeMeHT/ApH ytlyH
KYUMII aMa/i aHAKJAHTAHAMPM caGaban 6y Tyn/Jamia agauTus
rpymmaHuAr Gapua akcHoManapH Sakapwiaad. He#tpan asnemeHT
0, a yayr CHMMETPHK 9/IeMeHT (—a) pan wubopar. Llynuer
yayH < Z, -}- > anfuTHB TpynnapHp.

2, <Z ->> rpynna OysMaltmd, uyeku < Z, - >> aave6pa
YIyH TPYINAHUHT Tabpubngark 3-axcioMa Gamapuimaijm. Jap-
:;algmga'r as x| 6yaranma a7 ¢ Z.

3. Q —Oapua pamsonan connap Tynaamu Gyarauga < @,
+>> anre6pa aiuTHB Tpynmna Gyaan.

4.7<Q, ->> anrefpa rpynna GysmMaiinu, YyHKH Gy asireGpa
yuyH @ =0 GyAranja rpynmmaHuMHT TappiadEiarH 3-akcoma Oa-
AapuaMaiag,

5. <@\ {0}, > ajreBpa MyJbTHIVIMKATHB Ipymma Gyaanw.

6. <Q\{0} ~+ >> anrefpa rpymna G6ysaMafigy, YyHkH Oy
anreSpana anauTHs TPYINAHUHC TAabpupHiarH 2- akcHOMa Oaxa-
paaMafu.

Mamgaap

Kyfivaars TynnaMmaap yAapiAa aHHKJNaHraR anared-
pauR aMaiaaapra Huc6aTaH rpynna XOCHJA KHJAHIU-KHJAMac-
JUCHHH ZHHKJAAHD:

1. a) Aynanumu G6up xua OGjarad Bekropiap TymiIamH
BEKTOpJIapHH KYIIMII aMajura HucGatan;

6) ¢asoma HXTHEDHA HYHAJIMIIAATH BEKTOPJAAp TVIO-
JlaME BeKTOp/iapHH KYIWHII aMaJjHra HHcOaTaH;
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B) Sapwa xydT COHIAp TYMIAMH KYIUHII aMaJHra HHC-
gaTtaH;

r) {l,—1} tynnam kynafitpuin aMaaura HHcOaraH;

n) Gapya XaKHKH@l counap TYnaamu Kymuum Exu Ky-
nafiTHpR aManHra HHCHaTaH; _

e) a--bV3 (@a=b+#0, ¥a, bCQ) KyPURMIIZATH COHJAP
TYINaMUBHHT KYnaldTupuul amaiura kcGartan ACenb rpynnacH
3KAHMAHTHRY HCGOTNAHT, : .

2. O dygra arpodupa Gaxapuaran ©Oapwa asosuft
Oypranmaap tynnaMu CypHINIAPHEE KYNafTEPUUIra HHC-
6aTay KoMMyTaTHB Oy/nMarad rpynna TallKdi KHAHIIHHH
HCBOTAANMT, -

25-§. TPYNMNAHHHT CONANA XOCCAJAPH

1- xocca. Micraaran rpynnaja nefitpai aaeMenT GHD
KHAMATIH yCyAla aHHKNAaHal¥ Ba TPYNDAHHHT HCTAJIraH
37leMeHTH YYyH fTOHA TecKapH (CHMMETPHK) 3JEMEHT MaB-
Kya 6yaamn (ucGotaanr, 21-§ ra kapaHr).

2-xocca. Xap Kanjall MYJbTHUAHKATHB Tpynmaga Gyumm
MYHOCAGaTi VpHHMM, ABHM HCTaJral @ Ba b 3JeMeHTJap YuyH
mWwysjall x Ba gy NEMEHTNAD TOMWJIARHKM, YAAD YuyH a-x =05
Ba y-a =2, TeHriaManap SrOHA euumzapra sra Gymamy.

Heboru a-x =0b TeHrnamMany Yanjan @ ! ra xymaiirup-
caKk, Oup ToMOHUAH a ! (ax) =(a la) x —=ex =X, HKKHHUH
TOMOREAH 3¢a a ! (ax) =a~' b napra ara Gyaamms. By HKKH
MyHocaar x — @~ ' b Gyaranparuha YpuHAHEHP. x = a~! b sne-
MEHT @ - x=b TeHrJIaMaHHMHT eunMH GyJamu. Xakukatan, a (@ 'h)=
=@ Nb=ebe=b a'b esim a-x= b TeHrnama yuyH
AroHa eunM Gymamu. Arap GHpoOp ¢ XaM a@-x = HHHF eUHMH
Gynca, y xoapa c=a~1 b 6YAalu. Xakukatan, c=ec=(a"1a) ¢=
=a l{a)=a"1b, c=a"1b 6}rann.

Xyanu wy ycyaga y-a==5b teHraaMmaHuur y=>ba—1 nan
uGopataurara GeBOCHTa IOKOPHAATH yCyAZa TeKLIHPHIN
Ayan GHJIaH BIIOHY XOCHJ KMJHRII MYMKHH,

3- xocca. Vieraaran rpynnaza sAeMEHTAAPHH 4Yan Ba
JHT TOMOHAAH KHCKADTUDULI -KOHYHM VpHHAH (McOGoTnaHT,
21- § ra xapaur). :

4- xocca. TpynnaHHHr a-! sNeMeHTHra TECKapH 3Jje-
MeHT ¢ HHHI V3uAaH xnbopar.

Hc6oTH. @~ ra Teckapu 3/eMeHTHH {a~ 1)1 necak, rpym-
na Tappudupary 3-akchoMara GmHoad (@~ ) (a71)"! =e Gyaa-
JH. 1- XOCCAHWHT MKKHHYH KACMura acocay a *-a =e. Oxupre
HKKH TeHrmkfaH a ! (@ 1) =a"'.ga. Xocun GyaraH TeHr-
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JHKK2 VHIAH KHCKAPTHPHII KOHYHMHMM KyJnacak, (@)™ l=a
KeJHG 4YHKAJH,

Hlyunait kunub a-b=e 6yaranga a sa b jgap Gup-6u-
pHra TecKapu 3JeMeHTAap Oyaub, 6y eppa a=b-! ma
b=a~1 6ynap aKaH.

Denatma. Arap Kapaaaérran Gudap agreGpauk
aMan Kyuum amaiuian HGopar 6yJica, agfHTHB Tpymmafga
AroHa HOAb 3neMeHT {l-x0cca), xap GHp x >NEMEHT yuyH
AroHa Kapama-Kapwu  (—x) aaeMeRT  (l- xoccanuur
AKKHHYM KHUCMH) MAaBKyA, HHXOSAT MaskKyp rpynnaga
a+x=>b tenrnama (2- xocca) AroHa x= b—a euumra sra
6inanu.

5- xocca. <G, 1> rpynrlatmﬂr HXTHEPHH n Ta 3ne- -
MEHTA LIy TpPynnajaa aHugJAaHran anre6pauk amasira Huc-
GaTaH acconuatee G6{aanm.

HecGorn HcborHu xynafithpum amannra HucHaraH
ona6 GopaMus. ByHUHr yuyH MaTeMaTHK HHAEYKIHA NpPHH-
uunugaH gofigananamus, 1) n=12 6farasga ucOOTHHET
XoXatn AYx. n=3 XoJi aca 2- axcuomana Oepudarak. 2) Pa-
pas KAJAaWNHK, TAacHHK #=Rk yuyH pocT GYy/JCHH, ABHHU 1. TA
KynaloBUBHHHT K¥mafiTMacH Igaac.napHnHr KYHHIHM TapTH-
6ura GorJHK Gj'muacnﬂ Yuma a;, g, . - - @, 3AEMEHTIAPKY-~

OAATMACHHH KMCKada 1'[ @; KYPHHHAILA €32 ONAMH3. @y, Gy, .« . ., &,
=1

8,44 Ta S/eMeHTHHAT Kaunaﬁnﬂp KaBcsIapra GOrJHK 67aran K§naiit.
MacHHM a fef Gesrmnafivus. n+ | 12 aseMeHT KYnafTMACHHH Xap
6up Kaecsia n JaH OpTHK Gf/mMaral kynafrysuinap KY nairmacy wax-
JHAA (HHAYKTHB (hapasumuara 6uHoan) €3a 0.1aMH3, FBHH @ == (a,-
‘@yX .. Q) @y . @@, OYME, Oy epRa HATHMA KaBCJAPra

k n4l
GorauK, 6Yamarany Tydafian oxupra kymiitvany ¢=J1q;-I1 4
i=l1 {=k4-1
n+1 L ("] ‘ +
opkaan Oearmiafivus. [ @; KynadTMaga KYmaATyBUH/IAD COHH
I=k41
o + . n4l1
n "mam  xarra swac. [Jlemag, 6y kymirvamy [] a; =
i=k4l

i(I'I a) aq sl KprIHHIJJ,I[a é3a onaMu3, DuAH ACCOUHATHBAMK
=k

KOHYHHHH Y4TA 9/IeMEHT, THHH I'l[ a 1;1+1 a;"sa a, | slapra K-
i fm
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Jafimuz, ¥ xoapa a—[‘]a (( I‘I a;) aaet) = fa 1'[ a;)ak+,
i=1
k
xoems Gyiagu. $lna MRAYKUMA nprHuMnura GuHoa [1a; 1'[ a; =
i=lI =k
-_—ﬁ @; XOCHNT KWIMHEG, Xap GUPHAATH KYNafATYBULAZD COHH A
=l

+1
JaH oprK Gyamaranu yuYyH @ —-(['1 ay a,,, = 1'[ @; ra sra
=|

6y nanms. '

6-x0cca. @), Gy, . .., @ €G SVEMEHTIAPHHHT 4@, ... d)

KynafiTvacura TeCKapH OYAra /eMeHT gl a7t gt Gyaa-

. _ _
XaxuKaras, N

(a,-a,.. ak)-(a-‘ ad, .. a;lar) =
= ay. .. q_)@a) @, .. a7ty =
=@ a...a,_ )¢ (‘Ik oo aar)y=(gpa ... aq_ )X
X@_paglylat, ot ar)=le,a, . .., )X
"X edagt, ... a;‘-a;‘l) =...=aaq =e,
@ a,...a) @ ... .qhar)=e

Hlynnai uwins, (@-a,...e) 1 =a;! ...t a7! Gymamm.
Xycyenfi xonma (a: b) 1—=p1 a“‘
7-x00ca. @-a . .. @ KynaiiTMaHu 4" Kypumminna &suG, ymm

-u—,_.t
n

@ 3SNeMEHTHWHr n- japamacd jeG iopuramus. Ilymmurgex,
alg™., g '=(@") ()" =a™ " opkamu €samus. By
Xoafa a~ ' HHHT R- Aapakacura sra Gynamus. Jumu +a € << G,
T, *>> yiyr a®=¢e (@ *=0) ne6 xalyn xunamus. [emak,
<G, T, *>> FPYNMAHWHT MXTHEPUI JICMEHTHHHUHT HCTAATaR Gy-
TyH Japaxacy sua < G, -, *>> HAHT S7JeMeHTHHM ndofa-
nati.
' KyfiAgarn TeHIVHRAAPHE HCOOTJaIll OCOH: a™.at = g™+n,
(a'”‘)" =qg"" DBynna m Ba n wcranrau GyryH conniap. daxar
VpHH aJMAIMHYBYY @ Ba & siemenTaap yyynruna {a-by* = a* b*
Iup (dcGOTR3HT). @* Ba @ " Jap {sapo TecKapH SJeMEHTIADAUD
YYHKH -
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g =a"T =g =, g"g " =e.

SneMeHTRaDHHUHT COHM YeKJM GY/raH rpynnara wekau rpym-

Tia Ba 3/IeMCHTAADUHUHT COHH dYekcH3 Ky Gyaran rTpynnara

YeKcHs rpynna aedunaan. [pynma sneMeHTsiapu coHwra Oy rpyi-

BAHUHT TapTuGH neC afimunanmy, Axnarss rpynnaga 7 Ta ade-
n

MEHTHUHI FIHFHEIHCH ¥, + %, 4 . . .-+ X, = 2 X, opKam  Ges-

n_‘ n m-l-nkﬂl
maanas. By epra ¥ x,+ N x,, = 3 ¥, yMymuamran
k=l k=l k==l

ACCOLMATHE KORYHK ¥YpuRAM 6Ynu6, yHUHr XaM HCOOTH HHAYK-
UHA METOIH acocHAa oS GopHJAfH,

n
Arap 2 x, WrHHaEAa Gapya KYUMAYBYHAAD ¥3apo TeHr
k=1

Oyaca, yau £+ x4 ...+ x=nx opgam &amuz. By epma
LIYHH ANOXMZ2 TABKHAJALI JOHMKH, KYII XO/LIapRa /2 COHH Ka-
panaérrad Ipynnara TerHuLTd OY/IMACAUPH MYMKMH, RX 3NeMeHT
OfATAA X HUHL 7 KappalucH el iopuTHAajgd.
EABa Kyfuzard TeHrMKARp YpAHaH Ofaamu:
Hnxd+me=@n+m x
2) m (nx) = mnx;
3 mx—nx=(m—n) x
{cGoraanr). :

26-§. XAJIKA BA YHHHT COAMA XOCCAJAPH

Bus <«[pynnamap» RasapuscH OuiaH TAHAMITAHAMH3AA!
Kapajaérral TYnAaM 3JeMeHTJapH YuyH OHtra GHHAap Ba
OutTa yHap airefpaHK aMannap JpHHAR sAn. JHAH G
6yamarad R TynnaM a/ieMeHTJapH YuyH HKKATa OnHap
anreSpavk aman (6M3 yaapHH KHCKAYa <KyHafTHPHIN» B3
<Kymniny el opaTaMus) 8a OHTTa yHap aarebpaHk aman
(ncTanran g sAeMeHT YUYH CHMMETPHK OYJrad aneMeHT-
HUHT MaBXRYAJHTH) VPBARJAH Ae6 KapahMmHa,

l-Tasphd. R TyraaMHHHRD 3NeMEHTIapPH YUVH HKKH-
Ta GHHap aiareSpaHKk aMald, ABLHE «-+» Ba «-» aMaanapn
anugiadral 6yamb, 6y TinaaMoa RKyHUOarH aKCHOMa- |
nap Gaxapsica, y Xoaga <<R+4, -> aarebpa apus Xanr-
Ka aeHHnanu;

Dat+b+d=@+d+c (va b cER)
Datb=b+a (¢a bER)
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N latx= b4 =(a —b)/\(x—!—a—x—i—b)::-(a-—b)
(% a, b, xER),

4) a- (b C) (d b) £ ('V' a, bv OGR)!

BY(a+ b c=ac+be, ¢ (a-+b)=ca-tch (3 a, b, cER).

Arap oKOpHMl2rM aKcuomanap OusaH Oupramikaa ab =
=ba (¥ a, bER) 6yaca, y xon1a R ApuM XaJKa KOMMYTATUB
Jeiimnand. R rt¥naam uekan Gyarania R sapuM Xaika XaM dek-
JH Rel IOPHTHAANM,

R TynaaMHuRr HCTAATaH @ 3aeMeHTH yuyH a-+0=0+4a=qa
6ysica, 0 sneMenTra R TYINIAMHHHT HOMb 3AeMeHTH, VW a€R
YUYH ae =a Ba eqa =a O6Y.nca, e anemeHTra R ApHM Xaaxa-
HUHT GHMPAHK 3JIEMEHTH neﬁu.nann

N={l,23,. . .} T¥nnaM yuyH tyamaran < N,
+, > anreﬁpa Ha'rypan connapmmr ApAM  XaJKacH Gysaad.
By AIpEM XanKa CHpIHK 2JAeMeHTra sra GyJran | KOMMYTATHB
APHM XaJKamup.

‘2-taspud. <N, 4., < >>airefpaHk CHCTeMara Hary-
pPan COHAZp CHCTeMacH JefunagH.

'Deaarma. Kyn xonmnapaa HAaTypas COHJAp TYIVIaMH CH-
demmza No={0, 1, 2, ..., n, ...} Tynaam Kapajanu.
Maskyp TinaaM xyumm sa KynaliTHpull amaJsstapura HuacGaTay
HOJIb Ba GUpMMK sJemenT/apra sra. HOkopmaa KypuG YTraHAMi3-
ek No= N |) {0} TymiamMaa xymmy ea Kynafimapmn aMaiia-
pH @HEKJAaHraH Ba mronagup. Maskyp amamiap kxomMyTaTHB Ba
accoumarup. Kymaimupam - amaar Kyumm amamera HucGaTtaH
RHCTDHOY THBIHP.
3tanpugd. Arap R TynnaM KymafTepuid Ba KM amag-
Japura }mcdamn emuy, 6y/mb, KyRupar wapriap Gaxapunca,
ABHH

{) <R, + > —apmums rpynna;

2) <'R' > — fipHM Ipynna;

3) kynmafiTuprn amam KYIHII aMajura HEcGataH ;mcrpuﬁy-
THB, ABHH

a;+c)=abtac, (b+ca=badtca (¥ a, b cER)

6yaca, y xona < R, 4, - > crcrema yasxka Refunagu.

Arap oxopHflar mapraap 6unaH GHpraJHKIA AHA

) ab=0ba(¥ a, bER) 6ynca, y xomma <R, +,.>
CHCTeMA KOMMYTATHB Xanka Aefnaany.

Heranran R xanka aneMeHTIapH YHYH aHHKNAHTAH KynafTH-
PHIUHMHC afHpHINTa HUcGATaH AMCTPHOYTHBJHK KOHYHH XaM Ga-
KapuJaj, AbHl g (b —c)=ab—ac, (b—c)a=ba—ca nap
Ypuuan 6ynamd. Xaxkukartad, ¢+ (b—c¢) =0 TEHIVINKHHHT HK-
Kaja TOMOHWEH YanjaH 4 Ia Kynaftupcak, ac + a{b—¢) =
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Xocun Gynagp. OXHPrH TeHIVIHKHHHT HKKaJla TOMORHIra — gc¢
IEMEHTHE KYWwcak, a(b—c) = ab —ac xocun 6yaann.

SHAN XANMKAHHHT TABpHHAAH KenuO uUMKAAHraH GanpsH GHp
COAfa xoccaAqp OWIAH TAHHIMG YTamu3:

1°. R Xanka appurap rpynna GyJran yYyH y siTOHA HOMIb
IJIEMEHTra Ba Xap OHp 9AeMeHT YuUyH — ¢ OpKanu OerkaaHys-
UH ArOHA KAapaMa- KapllM sfiemenTra sra. R Xaakaza a-Fx =05
TeHrJama sroga eyAmra sra (21-§ ra xapanr).

2°. Vura sneMeHTHH KYWMIIZATH YPHHIH GYAran accoluaTHB-
JMK KOHYHHHM HCTaJITaH 11 Ta 3/eMEHT YUYH €3Mll MYMKHH,
ABHE

&
atat ... ta=Yg M)

i=1

fiuruHEYM KaHZaiiiup Kaecnap opKaau €suaran Gysca, Oy
AMFUHAH KaBcJapHHHT KJHAMAHM TapTHOHIra GOFAHK 3sMac.

3° Arap g, =a,= ... =a,=a 6yaca, (l) AvrHHZuHH
3 DAeMEHTHRHETI 2 xappamcn KYpHHHIMZA KyfiHgarusa &aumt
MYMKHH! na=a+a+ . +a

Bynnan cpoﬁnauaﬂnﬁ, na+ma RurMBAK  na + ma =

—a+a+ . fatatat...ta=ata+... ta=
n+m

= (n + m) a, na-+-ma= (- m) a xypnﬂnmna ésunapd. na

KynafitMaH XaNKaHHHT HKKUTA VIeMeHTH KymaiitmacH ael rga-

pall MyMKHAH 3Mac.

Arap R xanka OupauMK e sneMentra 3fa, ABHH VWV a€R,
Hge€R, a-e=a 6Yaca, y xonga na =n(ea) = nea TEHIHK
Gaapuaranu cababmi, ne € R G6ynapn.

4°. a ra xapama- Kapiug Gi'nran — g SNEMEHTHHHT 1 Kap-

pamuct (—a) 4 (—a)+ . .. +(—a)=(—n)a=—na 6y-
Jaaga. {(n+ m}aﬁna-ifma TeHTVIHKAAH M = —n OyArania
4 (—na=mn—na=na—na=0 37eMeHT XaM xocm

KusmHagn, ABHH 0.2 = 0 TeHIVHMK [ouMO VPHEJH.

Bu3 OXHpPrR TEHTNHKHE XOCHJA KHAXILAA @ ra Xeu KaH-
hai wapr k¥AManuk.

4-Tabpu}. aw 0, b= O 6yaranga a-b =10 Gyica, a Ba
b nap Hoanume Ggaysuurapu AeHUNANM. : \

by tymyunuanapaan KyEmaaruuu €3a OJaMH3: HOJNHHHP
GynyBuncHra sra 6ysaMaraH Xankala KynafiTMaHHHC HOJAra
TeHr GYnHWE yayH KynafTypyujgapiaH KaMuHaa OHTTacH
HOJATA TEHr GYAHINH Bapyp.
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Jlegun 6y TacHUKHHHP TECKAPHCH YMYMaH TYFpH 9Mac,
ABHA KYnafirypunsiapuuar CHpopTacH XaM HoJira Tesrr 6u-
Mararga, KymafitMa Hoara TeHr GYAHIUH MYMKHH. _

Mucoa (—I1; 1) opaaugaa ysnyxkcHa G6yaran ¢pyHk-
auAnap TynnaMu KyWoAum Ba kynaftHpril aMajura HHcOa-
TaH XaJKka OYnamu  (TeKmwupHO KypHET). Dus maskyp
$YHKIHANApAAH HKRKHTACHHH Kyfiuzard ycyaga oJaMHs:

__[x, arap x>0,
fo) = {0, arap x < 0;

{0, arap x >0,
q>(x)—{x, arap x < 0.

¥3-§sunan Manaymk, 6y yHKUMANADHHHT Xap GHpH
HOJXAH (ApKAH, JeKHH yaapHEEr Kynafitmacu f(x)X
Xp(x) =0 6ynann. _

IOxkopusarn Muconra GEHOaH Xanxa HOJHHHT GYiayBIR-
Japura sra 6§aap skas.

27-§. KHCM XAMKA BA XAJIKA XAPAKTEPHCTHKACH

l-tanpu¢. R xangasunr Oupop M xucMm T¥maamu
R 13 aHHKJAaHraH WKKHTa OHEAap anre6paHK amajra HHC-
fartad XaJKa TallkWa 3tca, M TymnaM R XangaHuET KucM
Xaaxacu nefunany. '

Macanan, 6apua xydrt conaap tynaamu Gapua OyTYR
COHJIAP XAJKACHHHHT KHCM XafKacH GyAraHu Xoapga, Gap-
9a OyTyH comJap Xanxacu $3 napbar#ia 6apua paunuoHan
COHJaD XAaJKAacHHHHT KHCM XajkacH Oyaagu.

Kyfmaarn teopeMa R Xankana 6upop M xucM tymaam-
HHAT XaNKa TaWKHJ KHAHU éKH KHAMACAHrHHH aHHK/A2ll-
Ja MyxuM poasn yhnahan.

Teopema. R xaaxauunr 6apop 6ym Cynamaran M gucum
TyIIaMH Xafka Gyaumn yuyn Gy T¥ioaM uxThépuil a pa b
sJeMenTIap OunaH GHPradHKAA YNAPHHHT HHFMHIUCH,
afiupMacH Ba KjynafiTMacWHH ¥Y3upa CcakjamK 3apyp Ba
eTapiu. :

c6oru. ETapnunuru. M xanxa 6yacud. M na Teope-
Majiard iuapriiap Gamapunagu 8a M < R 6yarand yayn M gueM
XanKa Gynany. '
h 3apypauru. Papas xgwalimk, ¥ a, bEM Gyaranga
at+beM, a—bEM BaabeM 6fnon. M muEr KueMm
XaNKa SKaHmuruwd wypcaramus. Llyupadn a6, M pa nxxara
Ounap ajrefpank aman anukiaurad. Sumd M auHr agguHe
rpynna sgannrAay Kypcaramus. Bysunr yuyw M gma
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at+x=b5 _ (I}
TEHIJIAMAHHHT ATOHA €YHMIA 3ra SKaHJHIHHR KypeaTHmn kudos.
Teopema waprapan a6 M, beM=b—a=ce M Ba R 1in-
JaMAQ AHHKJAHTAH afBpHID aMaJHHHHT XOCCACHTA acocaH a-i-
+G—a) =b éxu g+ ¢ =b Teurvmgaap Ypunau G6yaaau. By
epia ¢ =b—aq. By sca (1) renrnamammur eunmuzup. JleMax,
M Tynnam R XaNKaHHHI KHCM XaJKacH 3KaH. XaJKaHHUHT TALpH-
dura Kypa Gy euHM- ArOHA.

Scaarma. a+ b =a—(—5) 6yarand yuyH TeopeMagark
GUpHAUM LUAPTRU, AbHE a- b€ M IvapTHM osnMachaH, KoaraH
HKKWTAa WapT GWJAH dekjaHcak XaM M xuem xaika Oyaamm. =

Heranran R xanka yuyn {0} Ba R XaJIKaHHHT ¥3H KHCM
Xanxanap Gynagn. By KucMm xankanap, omatia R XankaHeHT Xo¢
KHCM xaaxanapn Ael topuranaan. Iyanadi xwmo, ucranran R
XanKa YYYH KHCM XaJIKaJap Tynaamu Gym GyaMaiigu.

DHAH XaJAKA XapaKTepPHCTHKACH TYFPUCHEA CY3 1OPHTAMU3.

®apas KuAai/mMK, R GUpMIK 3aeMeHTra 3ra GY/raH xanxa 63.-
cii. bus ¥3 onaumusra OHpIHK e += O 3/eMeNTHH Y3 HWuura
ONyBUH BA R HUHr GHp/IMK SJIeMEHTHHH ¥3 WuHra oysuH Gapdd
KHCM XaJKaJapH YYYH XaM KHCM XaJKa OYAajuray, SBHH SHT
KHUMK KHCM XajKAHH TONMIL BaswpacHHH KyaMus. By Kucm
XalKa YsHjla e HM WUHra OraHu YYyH' Yy —e HU XaM §¥3 HuMra
oaagu. ¥ xonga ne=e—+te4 ...+e BA —ne=

={—g+(—=a+ ... +(—9 n:\p XaM MasKyp Xaikara Te-

»
ruuu 6Ynama. Cyurpa ne —me =(n —mpe, (ne): (me) nme
. G¥arann yuyH & SneMeHTHHHT OyTYH Kappaiuiaph TynaaMH siHa
Xanka 6ynapd. Arap 6us 6y Kucw Xankamm R, pecak, y R
RaJKajar# e OHP/MK SJeMEHTHH ¥3 HYHra OJATaH SHC KHUHK
KHCM XaiKa Oynamu. Dy epaa uxku Xom GY/MIuH MyMKHH:

@) ns 0 6yaranpa ne = 0;
1 6) 150 6yaranfia ne = 0.
n € N 6Y/uG, Harypad COHAApHHHT HCTAATaH KACM TYILIaMKE
' AOHMO SHI KHUHK 3JIeMEHTra sra Oyaranufian 6) IIAPTHH Ka-
- HOATVIAHTHPYBYH 38T KMUHK /M COHH TOMHAAMM.
2-trabpud. Arap m=0 na me =0 Gjaca, R, xamxa
"HOMIb XapaKTepueTHKAAH, ms=0 ga me =0 6yaca, R, ram
XAPaKmepucmUKarl xasa Jefunaim. :
 CoM/M XaJKAnapHMHT 6apyacH HOJb XAPAKTEPUCTMEA/M Xal-
Kazup.
"~ Mucoaaap. 1. {a+56Vp} Tyn.nam xomymmn XaKa
ﬁynami (6y epna p—1y6 com, q, bE Z).
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XaruKkatan, a) a,, dy, by, by € Z Gynranna
{a, + b V;) (a;+ ba Vo) = (.83 + 6,0, p) + (0,6, +
+ap) Ve =a +6Vp
6yan6, 6y epaa
a =aa,+ bb,p, b =ab,+ab, a’, v €Z;

0 (@ + 6,V P —(ay+ 0.V =@, —a)+ b0 VP =
=c+dVp Gy epra c=a,—a, d=b,—b, 'c,d€Z.
Jemax, {a+bVp|a, b€ Z}—xama. :

2. R XanKauMHI MXTHEpHI HKKHTA XOCMAC KMCM Xa/Ka/japH
{arap miydjafinapn MapxyA O6yaca) KecHluMacM fsa R yuyH
X0CMAc KHCM Xa/Ka SKAHJHTHAH KCOOTJIHT.

3. Kylinfary xankamu Kypamua; Gapua OYTYH - COHJApHH
Kanfafigup m > 0 comwra: 6y/M6, yaapum Xocun GyaraH Kod-
Ankaap Oyfuua SKpEBANeHTOHK cuHduapra akparamMs, SBHH
- #KKHTA @ Ba & GYTyH COBAApHU mt ra Gyarania XOcHX G6Y.rad
KOJDUKNap 6up xua Gysarasaa ea ¢akar myﬂnamna yaap Vs-
-apo 3KBHEaneHT ne6 loputunamu. By cundmap Cy, Cy, . . . Cpy
6ynenn. ¥Ympa 2/, ={Cp Cy - - .Gy - - - y Gy } cunpe
Jap TYniaMH XocHsT KiineMG, Oy epia C, = {rnq—i—k} K{pu-
. HHUa Sra. SHIM Zf,, TYNJaMAard HKKHTZ 3MEMEHTHM KYIUMII
pa KYMaATHPHII KOMAAIAPUHH KyFAHAATHYA KMPHTAMH3:

CH , arap &4 p<m,
C;+C, ={C¢- J;mip k+pam, h+ p=mg+d 6Faca;

C — Cypr AT Rp<im;
Co-bp= C, arap kp=m, kp =mg+-t 6ynca.

By amaanapusur Gup KpiiMatTiM sa Ga)KApRAYBYAH 3KAHJHTH
KyprunG typubau. Llyuuuar yuyd Z/,, koMMyratHs Xaaka Gy-
napn. k<m Gynranpa C,-C| = =, skannnrngan C; 6y xanka:
YUyH OHpJIHK 3AeMeHTIup. Byrmaﬂ Tawkapn mC; =C,, =C,
SKAH/MIUra GHHoaH Oy Xasxa m XapakTepHCTHKA/IR XAKara Mu-
cont 6yaamn. M ={(a;b)/a, b€ Z} Timnam Yyuyn KyumMww sa
KYRafTHPHU! aMAAAAPHHN KYyAHAArHua KHPHTHHIT:

Dot d=@+e b+d);

2 (@& Y)-(c;=(ac b-d).

Kyhugaranapie ucOOTRAHT:
1. M rinnam — xanka 6ynann.
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2. A={{a; 0)/acZ) sa B={(G b)fb € Z}nap M nunr
KHCM Xaskanapn G¥aam.
. 3. M xanka ROJHWHr GYJYBUMMADHTA 3ra.

4. M, A pa B napuunr OHpJMK SJeMeHTVIApH YCTMa- YCT
TYMMaN K.

28- §. TOMOMOP® BA H3OMOP$® XAJKAJIAP

Hxkura 6Yw Gyamaran R pa R’ Tynaamnap Cepwiran 63-
nub, ynapman Cupunumcen (+) Ba () amajiapura HHcGarad,
HKKHHYHCH 3Ca ¢p Ba (5 aMajnapura Huc(ataH Xaska TalKui
archH. Bus 6y xankanapHu xam Moc papuniga R sa R ne6
GenrunanmMns, :

I-taspud. Arap wynpafi @:R—> R’ akcAanTHpHIL yuyH
KYHHIATH MKKHT2 1MapT Ga:apisica, ABHH

pla+D)=0l)Poe®) (¥ a, bER)
la-t)=v@oe® (¥ beR)
TeHIJHKAA P YPuHAR Gyaca, y [xonia R xanka R’ xaikara 2o-
MmoMopgh mefHAANM.

¢:R—R' akchaptpuinga R nunr Gapua SJIEMEHT/ApH oG-
PasHHR tp(R) opxkann Gearwnafivna. @ (R) < R’ 1ynaam ojarpa
¢ :R—> R’ TOMOMODOIMKHHAT 00pasu 2eG iopuunagu. Kyhna-
TH TeCpeMa YPHHJIM:

|-meopema. R xoixa R xaskaca eomomoplh axciarnear-
da, aeru ¢:R— R’ 6jaca,

1) R nunz Hoao stemenmu R’ sune woav Sremenmuza;

2) R Oacu uxmuépull a 3aeMmenmea Kapama- Kapuy 6 gacat
— a saemenm R’ Oaeu a~* 2a kapama- Kapui 6ijrean (—a)™*
SaeMenmea;

3) aeap R xasxa e Gupaux saemenmea sea Gijaca, Gy 9ae-
Menm R nunz g fupaux 3AeMenmuad axcaanadu.

P -

HeGoTu. 1) R3a—a € R 6yncun. ¥ xonga R xankaja
HOMb JIEMEHT MABKYAIMIHAAH a F0=a 6yramm. Jlexun R
XaM Xanxa Gy/rawH YuyH {YHAA_. @ - x =b Tenriama SArowa
euymra sra. Jlemak, R’ jga

———

a®u="a M

TEeHr1aMa X aM froHa eyumra sra, (1) Tenrnamanu KawoaT/aHTH-
PyRuh eunM R’ XalKa YYyH HOJb SJeMeHT GyaaaM. Xakukarad,
a- 0 =a TeHTNHKKA @ AKCAAHTHPHILHH Tatéhy s1cak, @{a-

+ 0) = ¢(a) xocnn 6ynapw. Jlekun @(@)=a xampa ¢a+
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+ ) =9 (@D {0) = (@) Syrranmrmsan ¢(0) =0 6Ynamu.
Bus Gyngan cyur u man 0 peb Genrunafimus,

2) Buau — a € R SVEMeHTHHHF — g ra  AKCAAHWINWHH K¥p-
caramus: —a+a =0 yuys p(—ata)=9(—a)Pel)=
=0 ékH-—ata=0€R.

3} Arap R Gupmix sfiemenTra 9ra 6¥4cd, §{a ¢ =9 @o
O o8, a-e=a xaupa ¢(a-€) =¢{a) =a Iapriapra acocan
4G e=a 6yms, ¢ CHPIUK SAEMEHTHHp.

2-meopesa. Hemanzan xaaxanunz 20momopdaux ofpasu
AHA xaska Gijaadu, '

Hc6oru. dapas gumakauk, R Xanka 6ymb, R Ja HKre
Gunap anrefpank ama) AHMKJAnray OYJicHH. Teopema maprura
K¥pa R muur xap 6up a aviemehTHra R’ BHHT KaHAARAUD a Sfe-
MEHTH MOC KEMafH, AbHY IIYHAAH @ aKCAAHTHPHIN HATIDKACHAA
9(0) =a 6ysapn. R’ HHMr XafKA SKAHHCHHH KYPCATRID YUYH
YEIAH Kaupalimup a, b B2 ¢ >7eMenTiaphH oaub, yhap Y9yH
RANKARAHr Gapua axCHOMANApH YPUHJH SKAHMMHHH KyPCaTamus.
Bus wynapran kyuaarn MKKHTACHHY KJPCATAMHS: '

Lap@@e) =apbpaec ypumm 6yaamm. Xakuxaran,
R xamsa 6§araun yuyd a- (b + ¢) = a-b -+ a-c reuramk Ypun-
JH. Dynfian tamgapn @:R— R akcaantHpuml romoMmopd akc-
JAHTAPHIN Gfsiranugas ¢ (a- (b + ¢)) = ¢ (ab + ac) TeHTIAKHHHD
“an ToMonM oG (b ) 6FimS, Yur TomomH xa aRbHOGe
#a Gepamu. ¥V xonma a0 (b@o)=ap bPaec. Hemak, R
Ja KYnalTRpHIN aMmanH KYIUMI amasimra HHcGara ANCTPUMGYTUB
SKaH.

2. a®x =b reurnama R’ pa sroma edumra sra. Bywuwar
YuyH b Ba a napumur b Ba @ acumnapy yuyw a@x =b Tremr-
JaManH ednin xudos. CyHrpa @ TroMOMODYVMKKA acocan a@
@ x=5b Xocu 6ynamu Ba ymMHr edumy 2 -+ x =b TeHMIaMa
€URMHHEHT OfpasifaH HOOPATAHD.

. 3ravpud. R xamkawm R’ xafikara romoMopd aKCAAHTH-
PYEM @:R— R axciaHTHpHIN R HHHC Xap XM SVIEMEHTJApu-
#H R’ mur xap xunt siemeHTaapara YTkasca, ABHH ¥ @, bER
YUYH 4 o b=p-p(a) = @{b) 6yaca, ¢ akcnanupuid R wm R’ ra
u3oMoph axcranwmupuus  Jelwmnand. R xanxanmsr R’ ra romo-
mopdumry R ~ R’ opkanu, wuaomophmru 3ca Re=x R’ opram

HeNTHAAHA NH, :

Heranran  msomopd akcHaHTHPHUI TOMOMODP aKC/AAHTHPHUX
Oyarann yayn p:R—>R uszomopd akcIaHTHDHIA IOKOPHAA -
KJITHPU/ITaH Teopemanap YpHHAH Gy/azu.
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R xanxann ¥3- Yaura naomopd aKCJAHTHPHIDH R XaAKaHWHT
asmosmoppuzmi JeHHIANY.

Byngan Tawxapu, arap ¢(R)<— R’ 6yaca, ¢ axcnaumpnm
HYHra akchanTHpuw, ¢ (R) = R’ 6ynranpa sca yctura romouopcl&
aKC/AAHTHPHIN el IopHTHIAfH.

Mucon. a, beQ Syoranaa a -+ 63 Kypmmnam COH~-
map tynuavmen Q[ V3] opkamn Genrmmabmk. Y xonma
<QUV3l, +,—, -, 1> anreSpa xanxa 6ynam ea @ (a-+

+bVH=a—>b ]/3 axcnau'mpnm QIV3 xamkamu ¥s-Vau-
HMHT YCTHIA ARCJAHTHPAIM. Maskyp aKcHaHTHpHIU TeTHULIH 371e-
MEHIVIADHE KYUMII Ba KYNaATHpHIIAA XaM CakJaHaaH.

XaKukarau, arap 'x=a+f;]/_3_, y=c+dV3 "neca,
e(x)=a—>b ]/3, q>(y)-—-c——dI]/3 Gynamn xampa
o (e 0)=0 @ +5) ) c+dV 3)] = (ac— 3cd) —ad+b0))/ 3
oo =w—tV3—dV3),
@ (x-3) = @(x) <@ ().
Qlr+y) = ¢I(a+bV3)+(c+dl/3)l—tpl(ﬂ+6)+(b+

+V N=@+9—0+dV 3=0a—bVH+—

—dV =0 +06) o6+y) =00 +90)
TEHIVIMKAp Y PHHAAARD.

Jemak, ¢ axcraHTHpHIL Q[]/S] XaNKAHUHT ABTOMOpPGHIMH~
ban uﬁopar.sxan .

Mawmxaap

l Z v Zf,; SKaHTMTHHE KYPCATHHT.

2. a, b € Q 6yaranna {a+5) 2} sa {a+ bV 3) xanka-
nap usoMopd 6Jiafgumu?

3. Mxxura vexaM xaJka ¥3apo HzoMopd O¥sica, yaapHHHE
IEMEHTJIADH COHM TYFPHCHAA HHMA NEHHUI MYMKHH?

20- §, MARIOH BA YHHHI CORNA XOCCAJIAPH

l-trabvprd. KaMuaa HKkHTa Xap X 37eMeHTra sra Gyu-
Tah & KOMMYTAaTHR XAJKA SJEMEHTJapH YUyH a w0 Gysranpa

87 .



a-x=5b (D
TEHT/IAMA AroHa euAMra sra Gynca, Oydmall xanka Maddod
AeHiHAaAH. '
SuAu MafiloOHHANT TabpuduAaH KeJMG unkanuraH Gasad Gup
coAfa Xxoccadap GHA3H TAaHHIMG YTaMus. . .
1°. Hetanrad MafiioH KOMMYTATHS XadKa GyAraHHBaH KOM-
MYTATHB XaJKAHUHT MVIEMEHTJapH y4yH YPHuIH GyaraH fapya Xxoc-
canap (ucranran @ € & yuyd —— g €& HMHT MaBRXyA Ba ATCHAJUTH,
AATOHA HOJB 9JIEMEHTHUHT MABNKYIAJATH, 12 T2 SJAEMERTHH KynafTH-
PHIDHUHT 2CCOLMATHBAHIH, G SMEMEHT YYYH == na KappaiH sJe-
MENTAPHHHT MABKYAJMCH Ba Oollkanap) MaiiloH 3MeMeHTJIApH
YuyH Xam GaxapHaajH.
- 2°, Hcraaran & mafifoHga GHPIMK SJEMEHT MaBKYX Ba RI0-
BAfup (McGOTAAHT). o
3. # wmadaonuunr woAjan (ApKAM -MCTANrAH @ SVIEMEHTU
‘Y4YH TECKADH @™ * SMeMeHT MABXKYX Ba ATOHATHD.
" "Hc6oru. Maiignon tavpaduiard (1) tenramkaa b =e ne-
cag, gx=¢ Gym6, x=a ' mmp. a= 0 yuyn reckapu a~!
SNeMEHTHHHT HAIOHAMUTH  MYJBTHIVIAKATHB [PYfNa 3JeMEHTH
Y9yH SIMOHA TeCKapd 3/IEMEHTHHHI MAaBXKYMIHTHHH HCGOTail
Katu ucGornanaga (21-§ ra xapadr).
4°, Maiinon HosHEAr GyJyBauAapura sra 3Mac.
Hc6otu. Teckapucunn -dapa3 KuJaMu3, AbHH MaiIoH HON-
HHHI' GyayBumfapura sra 6YAcHH. YHA3 a += 0 6yarania

ar =0 @

TEHr/laMa euMME xaM Hoajan dapkan 6yauws Kepak. (2) Humr
HKKAJa TOMOHHHH YanpaH 4™ ra Kymafitupamus: a1 ax = 0=
—>ex=0=>x=0. By sca (2) TeHrZamanuur HOAMAC euHMra
Sra - skaHaurera supgup. Jlemak, dapasumus HOTYFpH  SKkam.
Ilynnaf xwm6, Mafilon HONHUHT GYJYBUMIADUTa 5ra 3MAC SKaH.

3- §3UnaH MaLIYMKH, MaRtaoHAa e 3= 0, sTbHM GUpJIHK 3Je-
MEHT HOJb 3JeMeHT CHJAR yCTMa- yer Tylmaliaw. Jlexun xan-
Kanapia Gyarand kaGe MafiIOH/IZp XaM HoAb Ba p Xapakre-
PHCTHKAAN OyHUIH MYyMEKHH. '

Tabpud. Arap n € N 6yarauga ne=0 TeHrqMK Xap KaH-
Baf n yuyH Gaxapunmaca, Gyuiali Mafion HOMb XapaKTepHcTH-
Ka/u MAfioH AefiHiagu. .

Arap n 5= 0 6yaranna ne =0 Gakapunca, y xonga p =
=min n ne6 GeArHmafiMu3 Ba KapadaérraH Maiigon p Xapak-
TePHCTHKAIN MaiiAoH Aefin/ial.

Bapua com/m MafiioHap HOMb XAPAKTEPUCTHKAMA Gy.siamu.
(VcGotnanr) Z/, MaAmoH HKKH XapaKTeDHCTHKATH Gy Jaid.



Uynku Z/y, = { ¢y €|} 6376, c; + 0, aexun ¢, + ¢, = 2¢,=
=, AHp. By maffion Gan3an GF (2) opxaau Genrunaxagu.
Muconanap.
1. Pauvonan sa xakHkui COMIAP XaJKacH MaHuon GyJaam.

2. a, b€Q 6yaranga {a--b ]/2} Tynnam Maiiion 6ysans.
By#mur yaye ¢+ 0, d=0 6ymanta @+5) 2+
+dV Y 1=m+n) 2 skaumruzn Kjpearau kepax. Uysxu
{a + 5V 2} TYNIAMHHHT KOMMYTATHE XaTKd TAIIKHA STHULTATH
_6M3ara MawBayM. XAKHKATAH,
. -1 _. a+tb V?
@+6V2)+dV Y =2 =
@+ VHe—dVy _ (@c—20d) +(c—ad) V2 _ 5
T e dVBe—avy o —od _-m+nV2'
@40V +dVY ' =m+ V2
v =2l bc—ad
6yymo6, Oy epla m= & —op = om
3. Z/ 4, Ba Z],, xamanap mafinon Gyianm.
Z/;3 HUHT MafROH SKARJIMLHNE KYpcaraMus. Mawymm,

Z/4 {cp ¢y ¢} OFN6, Oy epra  3neMERTIAPHH Ky Ba
KYNafiTHpuil KYAHNACHYA AHRKAHAD SIM:

+ €o L5 C2 Lt €y 51 L2

o 4 31 Ca Cp €y g o

a €1 e ‘o 1 a €o € €3

€3 €2 o £ Ca o Ca 4

Hemax, ¢; +¢, € Z/,, a Te;c EZ/(S) skan. By Tynname
I3 ¢, X =c¢, (k;éo e =0, [, 2) TeHrama AOUMO ArOHA eV

ra sra.

4. 2], = {cu, Ly €y €} M2ZHROH OYAMalAM, WYHKH Y HOJ-
HHHC Gyaysuwinapura sra. JapxXakukar, C, o Co, JEKHH Cg°Cy =
= 00-

5. Kospdrumentaapn pawmonan connapiad uGopar 6¥.ran
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f(x)_=ao+alx+a2x= 4+ ... +0,,_1x""'+anx“

RypuaMuiiary Kinxannap Gepanran 6yncud. Q wmafinonia ewmmM-
ra sra Gysmarad TeHrsaManap (mMacanad, x%-- 1 =0) masxyn
Gyaran yuyH @(x) =by+ bx+b,x® 4+ .. . +bx" 5 0 nea
onamus, 3uAH @ (x) 5= 0 6yaranza % KYPHHHUIIATH ByHRUNA-
nap Tynaamuni Q{x) Ae6 Genrmaafimus. Q(x) aa xywmw sa
K{nafiTHpRII aMaisiapyHH Kyifigaarnya KMPHTAMHS:

BB L 20 I@HrH+e®w 0, h(x) = 0),
)? & +~§' & e A
) YR L 4.5 g 0, & ().
Vo ntm - s FONOADFE0)

10, $@ iy [0 B

Hemax, o0 T {x}.EQ (2, o 7 €Q(x) sxan. Q(x)

Ea xap Oup %}#0 VUYH TeCKapd 3JeMeHT MABKYA.

Dy =2

b (x) P ) d{x) s (dl(x)#o, 0 0.
f(x) %= 0) MKKaAa TOMOHHHW ;?%‘)’ =(£%))_ ra KynafiTnpecax,
pl) = j::—;:%’ € Q(x) sxanmarn manaym Oyaain.

Hemar, Q(x) mafiaon sxan. By maitaon, olataa HmcGarnap
(pausionan Qynkuusnap) Mafifonn AeG HODHTHIAMM.

Mamxhap

Kyfipare tynaamiap Mafifon TaUKHA KUAaIHMH?

1. Bapya marypan cousap TyaaMmu. -

2. a, bEQ 6ynrampa a4+ bY'3 kypusmmparH cownap Tyn-
JlaMH.

3. p Ty cou Ba @, b€ Z Gyaranpa Gapua e -+ by p xipu-
HHLJATH COHNAp TynjamH.

8- Z/p={0, 1,2,... ,p—1}1ynnam. By epia r =0, 1,
2,...,p— 1 perauga Gupop m€Z cOHHH p CcOHra GyJmin-
A XOCHA GYAraH KONIHKHM TYUIYHaMH3,

30-§ KHCM MARACH

Xarukaran,

l-Tabprd. & MaRIOHHAHT KaMEZA HKKHTA Xap Xui 5J7e-
MeHTHra sra Gyurad Q KucM TYnnam & Ja aHHKJAHTaH Kyl
Ba KYNafTHpHI! amaaAapHra HHCGATaH Malfiol TALUKHA 31¢a, Q ra
& muHr Kucsu Maddonu (P Ha KMcM Mafinon) Aefiiaany.
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Teopema. & WaliIOHHUHr KAMUAZ HKKUTZ Xap XHJI se-
MeHTHTa STa GYaran @ xueM TynaaMu & pa KHCM Mafijilol X0~

CHA KWHIDN YUYH

2) a—bEQ, a-b€Q (Va, bEQ);} )
6) a1€Q 0=+a, ¥acQ

IAPTIAPEHAT GaKapUAMIUH Sapyp Ba €Tap/i. :

HcGoru. 1. Q KueM wmafion Gyaca, (1) wapr anBarra
GaxapuiaH. ‘

9. (1) wapr Gawapairag Xoajd, Q HHHT MaHIOH  XOCHI
KUJIHGIMHY HCOOTAAAMHS.

a) maprra acocan g € Q GyaraHu yuyH @ —a = 0¢€Q 6yaus,
Q 52 HOb 3JEMEHT MaBKyA. SfHa 1wy a) wapr 6yfnua Y'a€qQ,
0—a=—a€EQ pan Q@ na a ra Kapama- KApLIM 3JICMEHT Mag-
Wy~ SHmE ¥ a, bEQ HH ONCAK, —b€Q OYyaraHRRaH a-—
—(—b)=a- b ra Kenammua. [yspalt xwmb, ¥ a, H€Q
yuyt a -+ bEQ Ba a-b€Q, AbHY Q TYMAAM SIEMEHT/IADH yuyH
MKKITA GuHap a/iTefpank avai aHukzanran. @ Tymiam & Hunp
KHCM TynJjamg 6§/m6, <P, 4+, - 0>> KOMMYTATHB Xa/Xa
63"'1[‘3“1{ Y4yH <Qt +, 0> Mmﬁ’lﬂ <P! +’ *y 0>
HHHU KMCM XaJkacH Gyaanu. : gy

6) maprra Mysodmy ¥ a€Q ga % 0) yayn ¢~ €Q Gyara.
HUZAH, fHA a) ra acocad, a-a~ =e€qQ kenm6 uMkamu. Ha-
nokata < Q, 4, -, 0> nuur MafiOH SKAWMMIY TACAMKMAHA-

AM.

Xap 6up & MafiZom JIMHWHT KHCM MAMJOHH SKAHHIHM pap-
wan. Uly ca6abmu & Mmafifonra mwy & HHHP XOC KHCM Maio-
W feivus. & gan dapkam xap Gup Q < & KM MAfLoH XoC-
Mac gHcM Maiigon fef aranaid.

Aunu Kylwuparu TanpudHM Gepamua:

2-rabpud. Xeu xauail xocMac KHCM mafinonra sra Gya-
MATAH MAMIOHTA MusuMar (Sxu myo) maddon NeAvIafK.

Teopema. Hemanrzan & MadJoRHUNS bapsa Kucm  mati-
QOHAGDY KECULUMACE MURUMAAR KUCM MalO0H 6(radu.

McGoru. Papas xunaiumk, & matiion k 1a P, Fy - .-,

- &, KucM Mailionra 9ra 6yacan. Aneaix &y NFN. - 0 FPr=&
HMHT KHCM MAfAOH SKAH/NMHHE KYpCaTaMHs. KecHIIMaHWHT Tab-
padura acocan a€P; Ba HEF; (( =1, R) gyarangaruia a €5’
Ba b€ P Gynamn. P, nap maitnon Gy.ranu yqyli_a'i_“bef: Ba
a-bEP, (i =1, k). YHaa fAA KeCHIIMAHWHT vappudura  acocau
a4 b6CH B2 a-bEF Gynanu. DByuman Tamgapi acd pau
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o™ € P; skanmirura acocad, a— € & mup. Hemax, & Maiifon
SKaH.

Ouzn F' unnr Tv6 MafiloH SKaRJIMIHHH KypcaTamus, & KHcM
Maiigon Gapua &l =1, k) Kucm MaH,IlOHJlapHHHl" KEeCHILIMACH=
Zan ugopar Gyarouu yuyn F = F; sa & = & nup.

Teckapucrnn apas KFJQHAMK, ABHW Kappaiinup Q XaM &
HEHT TY6 KHCM MaifoHn GyJicuM. ¥ xoapa Q"= Q" mafizonr
fIHA &P HHHT KHCM MalioHJapupaH OMpMIM TAIUKWI STalH Ba
6y epia Q" =&’ pa @' <= Q' aup. Jlekny &' Ba Q' aap & uunr TY6
Kncm Maﬁnom-apﬂ SKAHJMTUra GHHOAH OXWPTH MYyHOCaGaTlaH

= Q' = Q" kel uuxasn. Teopema ncGor 6YJIaH.
d-rappud. Kyitilarn Xoccanapra sra 6faran @ TyO-
NAMTa PayucHas CONAQp MaOONU JelHAaan:

1) Z < Q, weuu Gapua SyTyH confap @ Aa caKJlaHalH;

2) @ — wmafigon;

3) Z tynaampary COHMAPHH KYUMIU BA KynmafiTupHm OHHap
anrefpank amanaap ¢ AarH KYHiN DA KYNaRTHpHID aMajanapi
GuiiaH yCTMa- YCT TYIWIANH,

4) Q —1y6 MalifioH.

Q MaflROHRUHI SieMEHTIapH PaLHOHA] COHAAp el aTanajd.

Makta6 matemaThKa KypcHAaH MabiyMKH, HCTajATaH paiHo-

HaJA COH -:—':— Kypunnra sra 6yaus, Gysma ¥m, n€Z (n =)

6ynanu. Panyonan connap KyMujard xoccajsapra sra
) %=-’f—@m!=nk (n 0, I+ 0)

ml+ nk

) R (n 50, I 0);
n i nl _
g L _ k] (n+0, I 0)
n { nl
m-‘i= mi
H 2 Eo 0 k0, 120)

-——% 6y.nra1m yuyn Z < @ SKanJMIH KeauS YMKam. Bua

6y Tappudpa xaM scaathG Yrranmus.

29- naparpaqma Gaén smaray Gapua Xxoccanap pauuona.n
COH/IAD MAHAOHH YYYH XaM Gaxapuiub, Q HMHF OupmK 3ve-
MeHTH | Jad, HOMb SiemeHTH 3ca O aam uGopariup. 0s<a€Q
Gyaranpa a-1 =0 TenrvmMK GaXKapHAMATAHJMTH YYyH @ HOJb
XapakTepHCTHKAMH Malgon GYJapM.
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31-§. TAPTHEJIAHTAH MAAOOHJAP

bu3 MafgOHHHHT aKCHOMaTHK TabpuduHH GepraHHMH3-
Ja YHHHT 9JEMEHTJapHra Xed KaHujafd dexJaHHIap
(waptaap) xVyiiMaras aguk. By sneMentnap yuyn ¢axart-
rHHa HKKHTAa OnHap anrefpauk aMaa Ba OHp KaHua aK-
cHoMaJap GaxapHJHIUH Tanal KHAHHAD SAH, XOJOC.

Junu Maiinonfa mycOar sjaeMeHT TYLWYHUACHHH KHPH-
Tajinng,

> — Taptu6 MyHocabatn GJJCHH.

Arap < A, +, , | > TapmuGnanrad Maf{IOHHMHT @ 3/e-

“MeHTH Y4yH a-ta<agBa a4 a>afe>a-4-a) mapraap
Gaxkapunca, y XOJa 4 3JeMEHTHH LIy MaHIOHHHHD mycbam
(manull) ssemenmu Deimnany.

I-Tabpud. Arap & MaljloH SAEMEHTAADH YYYH Mycﬁa'r
6yyHIHK XoccacH (Guz Gy xoccann >0 opkaau GeArmsaHMHs)
aHUKJAHIaH 6Y/m6, YHHHr YuyH KYAHAarM akKcHomaJap 6a-
xKapuaca, <P, +, -, 0, 1, > > =& cucremara mapmubia-
2arn Maidon pefnanu;

1) & MafOHHUMT HCTANTAH @ SAEMEHTH YUYH a>0 a=90,
—a >0 wapraapfian ¢aKkaTTHRa GHTTAcH Gaxa

Dax>b b>c(va b, c€EFP) 6Yaca, y xo.!ula a>c
Gyaany;

3) arap a >0, 6 >0 Gyaca, a6 >0 8a a-b >0 6yaanu.

2-tavpud. Arap —a >0 6¥aca, g ra Mauduil 5JeMeHT
AeHHa N,

3raspud. a, bEHL munr ¢ —b afiupmacu mycbar 6yica,
a dJeMeHT b sNeMeHTAAn Kamma JedMnadd Ba a > b opkamt
GenrusiaHand, GynAalt xoaza b axeMeHT a JaH xudux jel 1opH-
THIAAH Fa ¥ b <@ opxaim &sumaiu.

Arap a —b afiipua Mauduil BneMenTiH udofalaca, a ve-
MeHT b saeMeHTAaH kwuHk Gysaad. Uywkn Oywpad xoaza
b —a=—(a—0b) anement myctar 6y.m~arm yuyH b >a €kn
a<lb. a—b=0 g a=>b Gymumu ¥3- Y3HRAH MABIYM.

1- meopexa. Tapmubaanzan maddorrune a sycbam sae-
genmu 0 Oan ramma ea manguid b saemenmu O dan  KuduK-

up

Hc6oTu. a —0 =g mycbar Gyarana yuyn a>0. I.[Iy-
uupriex, 0 —b = -H muHr mycGarmirugad 0 —b >0 éxu
— b >0 gennt unkam, :

Arap a < b MyHOcafatAa @ SMIEMEHT O HHHF Yal TOMOHWIA
Ba b 3JeMeHT @ HHHT YHM TOMOHHZA TypalH Jef lLApTiallicak,
XaMma MycGaT sneMentAap O HHHT Yur TomoOHHAZ Ba Gapua
MaHpuit snemenTap 3ca 0 HHHT ¥all TOMOHHAA IJKOHJAILraK
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6ynau. Bynnali TapruGiamuii, OXaTAd TaGumh yeynpa  TapTHG-

JARWIL fe6 WOpHTHIAIM. ;
Tapratnasran & MaHAORAATH SJEMEHTHHHD MoJy/H JeTanna

KyPfWJarsHi TYITyHaMus:
g, a=0,

fal:{—a,_ a<0. .

Kynafitva Ba HHFHHLMHAAT  MOAYJIH Kyfupary IIAPTIapra

6ylicyHazu: -
la-8l = lal- 16k 1o+ b < laf + 16},

By Xoccanapu UeK/W COHJArH SJMEMEHTAAD YuyH XaM €3um
mymkrd. Jat =a® =|—a’ >0 myHocaCar ypuaas O0ymb, Oy
epna (a = 0)e{(a? = 0) 6yam.

¢ SJeMeHT & MafloHHHHr GMPJK SJEMEHTH. € =g-e =6
Gyaranu Tyafim e MycOar, ne=¢te+...+e HVFHEIN 7

T e s

. L ’

Ta Myc6ar S/MeMEHTHHHT RHFWHJMCH 6yaran yayn ne > 0. He-
MaK, n =ne = 0 TeHIVIMK Xe4 BakT Gamapuimarany yuyH Tap-
THEGAYran MabioH KOMMO HOAb XapaKTePHCTHKAH mafinon OYna-

.

Hatypan counapHE MycGar, yaapra KapaMa-Kaplid
cornapkn Manduii ne rpHTCaK, GYTYH COHJap XanKacH
HA ¢agatrysa OHp XHJA YCYJIA2 (apEN Tabunil yeyapa),
tapTufaam MyMKHH Gfmand. Bymaait xonza Gapua Mah-
¢nf coniap HOJAHMHT 4al TOMOHHZA, 6apsa uaTypas coH-
Jap HOJHWHT JHT TOMOHHAA MOAAAIIaH.

4-taspud. Arap R xama (F Mafiion) sfiemenT/apH yIyH
ApxuMes, aRCHOMACH fie6 atanyBuH, SBHH HCTAraH 4 pa b >0
COHNap YUyH wyHAai n €N COH TONAJIANNKY, HarmKaga nb > a
Gynagu, peb aTajyBuH aKCHOMa GaiKapuica, R xamxa (& mait-
HOH) Ira Apxumed navhocuds mapmubianean Xaixa (maidor)
Rediwnany.

Mafizon JIOHMO GHp/MK SVieMeHTra sra  Gyuranu caBabms
Apxameq arcHOMacH Mafiflon Y4yH (Vaec®, queN)ne>a
KypunmLra sra 6yAaid. '

2. meopesa. Bymyn conaap XAIKacu e payuorarl cok-
aap xaddonu Apxumed mavrocuda mapmubaanzan 64raot.

Uc6orn Apsano Z HuHr ApXEMel MabHOCHAA TAPTHG.AH-
raH SKAHJMTHHH Kypcaramus. ¢ a &> 0 GyryH comnap Gepu-

“ran Gyacan. Arap a < 0 6yaca, y X012 1.b=p>a 6Ynagu.
Arap a>0 6fuca, y Xona @ Ba b Harypan cComiap yuyH
n=a- 1 ge6 omiul Kupos. Yama rb>a Gaxapuiapd. [He-
Mak, Z ApXuMel MaBHOCHLA TApTHOJIAHTaH Xaaka skaf.
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Sumu Q HHHC ApXuMej MABHOCHAA TAPTHOJAHIAH SKAHJHCH-
AH Kkypcaramus. dapas wialMK, @ HcTaarad palmonan COH
6y/m6, b >0 6yacku.
' Byiga KyiHaars uKKn X0a OY/MUM MyMicGiH:
1) a < 0 6Yscun, Gyupait xonpa 1.-b= b >a Gaapunany:

2) a >0 6jacun. a € Q Gynrau yuyH yHH a=-‘:i (! +0)

kypunniaa ubofanaml MyMKHH. a >0  sKansirHE2H & ra [
" MAPHUHF HKKAJAcH XaMm OuMp XuA Hluopasu Gyhapn. ¢ # 0 yuyH

—':‘ —-—f—‘? maprra acocad k Ba [ HUHP HKUIOPANIAPHRH  IOHMO
&

Myclar ge6 XHcoONA MYMKHH. ,L[emax. I>1 ne6 Kapair MyM-
Kug. AfTaliiuk, a—-—’:-, b—-;->0 6yackH. ¥ xoaAa

nb = ”—: 6ym6, ks =rn-m-] MAPTHH KAHOATJAHTUDYBHH fig
VayH n,b = a tenrmak ypunm. Jekun (ng + 1)ml > ks 6ya-
rann Tydafiim oxXupry TearcamkzaH (2, 4 I) —m- > i Kesm6

aHKamu. CYHITH TeHICHAMMK 3ca (n,,+i)b>a axanmmnu
tunnvpann. Teopema mcbor G?Jl.uu

320§, XAKHKHA COHJIAP CHCTEMACH

Bus pammoran counap MafitouMHWHr ApXAMed MabHOCHRA
TapTHOJAHraH MARAOH SKAHJMTHHH Kypcaramk. Jlekun Gy Madi-

ROHIA
x*—2 ={0] 1)
KYPUHMIIAATH KBAApaT TeHrJama eudmra sra smac. Ulynuur yuyn
) MalJOANHM EeHrafTHpHUI MAaca/lacHHR KYHMHS By Eenrafitma
" wWyHjad GYaHIH _Kepakk®, y Q MAfOHHH ¥3 HUWra OMHIUK
xamaa ysga (1) KypHHHIJ.IAaI‘H TEHIVIAMAIAD eYHMTa 5ra OYJIHLH
Kepak. Byuuur yuyn dyHAAMeHTaN KeTMa- KeTwMKAAD TYIUyH4Ya-
CHIaH QoRNANIAHAMHS.
' (apa3z Kunaivk, TaprubaaHran & Maiiion Xamga 3jemeHT-
JIADK Wiy MAHAOHFA TerMuM GyJran @, @G, ..., 4, ... =
={aorp b bay -« - b, ... ={b )i KeTMa- KeTHRIap  Ge-
- puaran 6YJCHH.
l-rabspud. Arap ucranran e >0 yuyn wysgai # = no(e)
HATYpAJ COH MAaBKYZ OyNcakd, p >, Ba g >n, HOMepIap
YuyH [a, —a | < e TeHrcusmik Camapuica, {a,}z,, KeTMa-Ker-
JIHKHH f,byﬂaamenmaﬁ exu Kowu xemma- kemauey pefiunany.
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I- meopema. Hcmarean AKUHAGUIYSSU — KemMa- KEMAUK
Pyrdamenman xemma- Kemaux Ggaadis,

He6oru. dapas gunafmuk, a,€8 Ba a€&P Ofaranga
lima, = a 6yncun.
T .

SIKURAAIIYBYH KETMA- KeTMKHMHE Tabpudura acocan Kcrade

ran € > 0(e €P) yuyn wynnaf n,€ N maexyakm, la, —a| <
<% TeHFCH3MMK 72 2> 11, (e) ILUAPTHH KaHOATJAHTHPYBYH Gapua

nEN nap yayn Gaxapunagu. Arap p >n,, ¢ >n, 6yaca, ab-
COMMOT KHMAMATHMAr Xoccacura CuHOAH XyAWZarunapsy €3a ona-
MH3;

la, —a,l=|e,—a+a—a]<la,—a|+
e, &
+ o, —al < Ty + 7 =

IUynnati xumo, lg,—a,|=¢ Gjarany yuyn {a,} xerMa-xer.
MK yHAaMeHTasl KeTMa- KeruKk Gynaju.

Jlekmn a, € P (=1, 2, 3,...) 6ynrapga {Gapua yHaa~
MEHTA1 KeTMa-KeNKJap JHMHTR fAHa & MafgoHra TETHIUIH
Gynapepmaitny. MacanaH, reomerpuafiarn ymymuit {a4oBION! Ba
yMyMHA §IyOBZOM GY/AMarasH KecMalap TYLIYHYAJapHHH - oJali-
JEK. Arap Kecmanap ymywmlt Jauosnomn GYca, yRAApHUHT YayH-

JIAK/ApH —:":— palLHoHaN coM GWJAH Y/uaHAAW BA AKCHHYR, Xap

6ap —’:— PAIMOHAJ COnra GHp Mydr ymymuh JJMOBACID KecMa-

nap MOC KenaiM. JIGKHM KBafpATHWHI TOMOHH GOu/IaH VHUHD
Earopaiy. ymymufi $imoppomt 6ysmarad xecMadapmup. Ilymnar
YIYH KBA/paT AHATOHAMH Y3YHJMTH YHHHT TOMOHH YSYHJNTH
OPKAJH Xed Kaupafl pauuoHas cOH GHJaH BgoaNaHMaiIH.

Ulynunrzex, saeMeHTZIADH DallHOHAJN COMJApAaH HGopar 6yJ-
ran {a),. DYBBAMEHTAN KeTMA-KETMHKHVHF JTMMTH MaBRYA
Oynca, y Xap BOHM XaM paumona’ coH GYJaBepmaiimp.

2-taspud. & TapTHOAaHraH Mafifod OYsau6, yHMHT 5Je-
MeHIIapHZAH TYSHATAH Xap KARAAA (yHIAMEHTANT KeTM2- KeT/IHK-
HHRP JHMHTH AHA MalifioHra TerHnum GyJica, & ra mysq Mad-
don pefimnagm.

. Macanan, paunoHa’n comnap MafiloHM TYJa aMac.

3-rabvpud. Arap & Apxumes MarHOCHZa TapTHGJAHTAH Ba
Tyaa Mafinor Oyaca, yuaah mafiionra yaayrcus Maddon pefin-
Nang. :



4-ravprd. Kavmla HKKHTa Xap XHI SfeMeHTra ~ora Gin-
rag Tynaam s.nemem'.napn Y9YH KYHHAarH axcHOMa.nap Ga-
xapuaca, < R, +, -, >R cucremara Xagukpi  cOHNap
CHCTEMACH neﬁma.um

1) R tynnam Q MafioHHH ¥anja cakloBun Mailonanp,

2) ¥ a, b€ R yuyd Kylugarn yu XoamaH ¢akaTrusaltar-
“TacH YpHHIH:

a>b, a=btxu —a>h

( b3)>*g)a>o $62>0 (¥4, bER) yuyr @+5>OA
a ;

4) Hcranray a€ R Ba b >0 yuyR mynnafi nEN 'romma,nn-
K, HatHxapa nb>>a Gynamu (ApxumeX axcHOMAcH);

5) snementaapn R ra reranvm Gjaran {a}> _pynaamen-
TaJ KeTMa-KeTMK R ra Teranu JUMHTIA STa. Y

By axcuwomanapnaH KyRAuBArwAap aHHKJAHAAHS

l. Q< R 6ynranm yuyn R uuAr GUpIHK 3/eMeHTH @ HHEP
GHpJNK SneMEeHTH OHNAH YCTMA-YCT TYIIADH, IUYHUHF
yieun | ne6 Gearunafimus. Byunaﬁ XoJza a=,é0 YIYA G-~ =
=a ‘.g=1 6fnanu.

2. 1) akcuoMara acocan R Mafifion Gjaraun yuyn yHma
MafiioHHHHr Gapua xoccanapu (29- maparpadra Kapanmr)
GaxKapHnaiH.

3. 2) sa 3) axcmoManap R ummr Taprufnranran mafizon
SKAHJIATHHH KypcaTajxH.

4. 4) akcmomara' acocaH R ApxaMex mabHOCHAArR
TapTu6nanraR MafiaoRIMp.

5. 4) Ba 5) akcHomasap R HHHr 1{s1a Ba YIJIYKCHS
MafiIoR 9KaHJAHTHHE K¥pcaTazH. |

Mamyaap

1. Arap a, b, ¢ Ba d sap xakukuft comnap Oynca, Kyhu-
JArAAapHH HCGOTJIANT:

a} a < b Gynrauna a+c<b+c~

6) a>b O6fnranjga ¢ —a<lc—0b;

8) a<b 6ymb, ¢<0 6¥nca, ac>bc; ¢ >0 ﬁymn,na
aca ac < be;

r a> 0 6yaca, : > 0 6ynagn.

2. Palmonan CcOHAap MaHAOHREa x*—p==0 TeHrNama
{p —Ty6 cOH) edyHMTa 5ra SMAC/HTHHH HCSOTJIAHT.

3. x*—p =10 TenrnamMa xakuguii COH/NAP MARMOHHAA CYHM-
Ta 5Ta SKARAHTHHH HCGOT/AARr.
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4. DreMeHIapH PaUMOHAJ COHMAPAAR HOopat 6Yvran {4, ),
{6} s - - . KeTMA-KeTMK/IAp TyRAamumn F gef Gearmmaifiiuk.

{a, — b,},., HONTra AKMHJIALYBUH KeTMA-KeTaHK GYaca, {a,} ¢ {6,}
ne6 onamus. lilyunait wapria p HUHI  SKBHBAJIEHTVHK MYHOCA-
Oam HKAHJHUIHHE HCBOTAAHT. '

33-§. KOMIVIEKC COHIIAP MAAJOHH

MaKra6 MaTeMaTHRA RYPCHAAH MABJIYMKH,
+1=0 (1)

TeHIViaMa XaKUKHil COHMAp MafiOHMAa ednmra ara sMac. Hyamur
yuyH 6u3 ¥3 ouummsra R =<R, +, -, 0, 1 >> wmafinonnn
WYRAAH KeHralTHPHIN MACAJACHHH KVAMH3KH, HATHIKaja Y KeH-
rafirMaga (1) Tearnama eunmra sra OVacHH. B Mafinonwd ¥3 HuM-
ra ONyBYH KeAraHTMa MAlNOHHW KYDMIUHUHT OHP KaH4Ya ycy/ia-
pH MaBKyZ. XO3HP Wy yCy/alaplaK OHITAacHHM OaéH Kmiamus.

ByHHHT yuyH aBBajo McTanraH a € R xakuxuit conra {a; 0)
KYGTIMKHE MOC Kysamus, Sugn b€ R GVarawna (a, b) Ttapmb-
JIaHTaH xydrmiknap TynJamuud C ge6 OGearnnaliMus  xamia
6y TYNJIaM 3/JeMeHT/Iapyd Y9yH TeHRJIHK MyHocaGaTHHH, KVIHHII Ba
Kynaditiprin KaGM GuHap anreCpadK aMas/IapHH MOC PaBHILfA
KYHHAArH axkcHoMasap 8plaMufa KHPHTAMH3:

D (@ b)=(c dyla=IN\b=d) (¥ (& b), (c; EC)

2 (@ b+ d=(a+c b+ d (¥ b), (6 HEC)

3) (@ b)-(; d) = (ac —bd; ad + be) (¥ (a: b), (¢, D) €C).

IOxopujary akcuomanap {(a; b)|a, b€ R} TynaaMumer Kydr-
JHKJIADHH KYILHII Ba KYNaATHPHID amasjapra Hucdaran SmuK
DKAHAMCHEM KYpcaTaiy.

I-meopenma. {(a; b)|a, bER} minsam xommymamus
xaaxa 6faadu.

Hcboru. Awseano C = {(a: b)|a, bER} TYMJIAMHAHT 210~
THB TPyNNa 3KAHJWTHHH Kypeatamn3. Xakuwarad, 6y Tymnamaa

a) @ B+ d)=(c A+ (@ b)
6) (a; b) +(c; d))+(e, f)=(a b)+((c. d}—i-(e )
B (& b+ (0; 0) = (a; by
r (g b)+(—a. —b) =(0; O |
piapriap Gamapuaranun yuyH < C, <4 > aarebpa aaaMTHB
rpynnagap. 3uid € TYnAaMHHHT SNEMeHTAADH YUyH
@b e D=@dcdt+ahe ) @

98



TeHIIMKHHHT GaXKapHIMIIHHE KYpCaTamus.
(2) TeHIVMKHHHI Yam TOMOHHMIA aBBA/j 2) AKCHOMAHH, cYHIpa
-3) axkcuoMaHH . K¥aacak,

(@ b &)+ (& /) = (ac -+ ae — bd — b,
ad + af - bc + be) (3)

xocha Gyiagn. Supan (2) HUHC YHP TOMOHHra aBRaJ 3) aKcHO-
MaHH, cYHrpa 2) akcHOMaHH KyJ/aimus:

{ac — bd; ad 4 be) + (ae — bf, af + be) = (gc —ae —

- bd — bf, ad 4- af -} be +- be). : (4)
(3) ra (4) Huur YHr TOMOHJIApH 'renr o6ynraaw yayd (2) renr-
-k ypuaaaaup. Ulynpait ka6 << C, +, > anrefpa kommy-
TaTHB Xanaka skau. {(Kynaitrupnm AMAJHAHHT KOMMYTATHB 3KaH- -
JIHTHHY MCGOT/IANT.)

2- meopema. < C, +, -> amebpa matdon 6gradu,

2- reopemann ueordamw yuyn < C, 4, <> BHHT Oup/mK
_3JIEMEHTTa 5ra SKAHAMIHHH XaMJa YHUHT Xap KaHjait HOJI,ElﬂH
$apKIH SNEMEHTHHAHI TECKADHUJAHYRYH OSKAHJHTHHE KY
Kndos. Hcramran (a; b) m}'dmm Y‘IYH @ 5 0)*(0—0
b+ 0)={a; b) Gyuramupan (1; 0) xyprmk < C
' OHpVIHK 3/ieMeHTHIMD. Bus ynm 1 fe6 mpmamm
_ iaH @ += 0 ékn b 0 yayn (g; b) sneMeHTHHHT TeckapH-

JAHYBYM SKaH/MIHHE Kypcatamus. Bymmmr yuyn

@ hk =1 G)
TeHr7aMaHH eunin Kuos. 3) arcuoma épaamupa (5) Hu
{ax—by, ay + bx)=1=(1; 0) _ (6)
opKamm &M onamus. Jufu 1) akcuomaHK Kyanacax,
ax —by =1,
{bx +ay=10 . M

CHCTeMa XOCHT GYJIaau. (asj-bs; _azb-i-bz) wyprmk (7) cuc-

‘reManuur ewnmugnp. Hemak, <{ C, -, +, 0, 12> anrefpa maii-
ol 3KaH. AHa my MalfoH KOMIVIEKC COHJAp MaljoHu HeG
- JOPHTHJIAZH. By mafinon ofatna C xapdu Ounan GenrniaHagd
Ba Yy V3uia XaKHKHH CORJIAD MafllOHUHH CaKJMafiH, UYHKH 10K0-
puna 6us scnati6 yrranumuspek, b =0 ga (a; 0) Kydmkaap
TYOaMH  XakuKIf  conjap TYnjamMuEd uboanaind. OugH
a = (a; b) KydTankHH 2) akcuomajan ¢oiinanaqus,

a=1(a B+ 0)=(a+0; 0+ = 0)+(0; 5=
=a(l; O+ 50; 1), a=a(l; O+ b(0; 1)



kypumirag &smur mymras, (O 1) ={ gecar, @ =a+ bi xypu-
BHIHY onand. Dynra a Ba b commap xakukuit comnmap Gysmo,
@ COH o COHHHHI XaKHKHH KHCMM, b 3Ca o0 COHHHHD MABKYM
KHCMH, { MABXyM Oupauxk Hefmnagds, Arap a =0, b= 0 Gyn-
ca, bi ra cop MaBxyM coH AeHunagu.

34-§. KOM!‘IHBIKC COHHMHT TPATOHOMETPHK WWIAKIH
- BA TEOMETPRK TACBHPH

o =+ bi KOMMACKC COHHH TEKUC/IMKAATH J[EKApT KOOPAH-
maranapi cucremacifia A(g; b) HyKTa GHAaH TaceMphawn KaGy.a
KWIHHraH, ¥ xomma a =a - 0+{ Xakukui coH aficuucca YKMza
© &rypan B{a; 0) vykra Ownad, bl =0 - bi MaBxym cod OpAHHA-
ra Yxuna érypm €(0; b) nyxra Ounan Tacewpaanazu {13-uua-
Ma). 0 =04 0-{ coura MOC KeJyRu: HyKTa KOOpIRHATA GOLUH
6ysami. Macanan, o =—3+ 41, § =5, y=—7{ connap
mo¢ pasmaa A, (—3; 4), B,(5; 0) ra C,(0; —7) HyKranap
GUiaH TACBHPIAHANH.

Byspah racsupiamnza
abcudcca  ¥KA — xakukuit
¥X Ba opauHata YgH —
MaBXyM VYK jae6 wopuraia-
In. a=a-+bi Kommiexke
COHHM OoluH KoOpAHMHaTa
Gomupa Ba yuu A(a; b)
HyKTajla &TyB4H BeKTOp
6unaH XaM TacBHpJAI
mymxut. By xonaa xaxs-

13- yn3ama. KHif coHnap, XaKHKHi K-

Aa érypud Bextopiap OH-

JNIaH BA MABXyM COHJAAD MaBXyM ¥KAa &TyBul  BekTOpJaap

' 6myradH TACBHpPJAHHIIM paBOIaH. YMyMmMaH afiTranfa, Komn-

JIEKC coHap TYnnaMu GHJIAH TeKHCAHKAArH 6ap4a HyKTa-
Aap TYNAAMH OpacHLa CHEKTHB aKCAAHTHDHII MABHKYA,

@ =a -+ bi KOMIJieKC COHHMHT IeOMETPHK TACBHpHHH HbO-
JANOBYH BEKTOPHMHT Y3YHJAHrK Oy KOMIJEKC COHHHHT MORYJH
pefimnmame Ba Yy r=|ol =la 4 0| xypumHmAa Gedruanand.
r = [a| nn Tlugarop rTeopemacu Gyfimda 13- umamamarm  TYFpH
6ypuakma AOB yubypuakaan Tomamus. DBympa r =V a® 4 b*
G6Ynamy. Macanan, o= -=3+4 44, B=y5—iy7 counap-
HAHP MOZLYJLIADH MOC PaBHINAR ry == || =V 9+ 16.= 5, r, =5
Blry=P=V5+7=V12 =2v3, r,=2V3 ra Temr.
Hongau dapghs xap GHp KOMIVISKC COHHHHF MOZYAH Mycdar
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—p
xakukui congep, Ox YxHmur wmycGar Hywasuind  Gunan OA4
BEKTOp Opacuiark OypuakuH ¢ Ae6 Gearnaafimus. Ymaa A AOB
pan a=rcos@ ba b=rsing napuu Tomamus. DBynapun o=
&= g -+ bi ra Kyamus:j

: o =r{cos @ + isin ). : (1)

¢ KOMMJIEKC COHHWHT {]) LIAKJHra YHUHT TPHTOHOMETPHE
miakau Aefiunany, Oyspa r > 0, nexun uctanran (Mandmil, HOMb,
MycBar) xakuipil Kpfimarnapan kabya Kuaa onaak. by ¢ 6Gype
YaK O KOMIJIEKC COHHMHT apryMeHTH ned atanamgn. o = a - bi
nhoja ¢ KOMIIREKC COHHHHI aJrefpaHk INakAn AeG JOPHTHIANM.

(1) vy ymymuii mweknga o =r{cos(¢+ 2kn)+ isin(p +
4 2kn)) Ke6 €30 MYMKHHNMTH parwananp, Oywna & — wmc-
Tanrad OYTYH COH. '

Xap OHp KOMIIEKC COHHM IOKOPHAA afTHITAH ILAKJAADHUHT
GMPMAGH MKKURUHCHTA YTKAsulll MYMKuH. MacadaH, aarefpaug
makagarh ¢ =1—3'3 { KOMIEKC COMMK TPUTOHOMETDHK
WaKJara KesTHpaiauk. Bysmdr yuye r 6uasH @ Hu  Tomwb,
yaapeudr ruimariapusr {1} ra xysmms. By epaa

r.=V12+(—V§)2 =Vm=]/—=2! r=2

a 1 ) b V3
Supy, COSQ = =-5 BA 3iNQ =<+ = — 5 JapAaH P HUHP

Il

s DI
TYPTHHUM YopaKAa SKaHwuu Ba 300° ra €xkn =3 T8 TeHIVHIHHA

Kypamus. Illynna#t xunub, o =2 (cos .5?" + isin 5_3“) " XOCHA

6inamu.

35- §. KOMIINIEKC COHJNAP YCTHOA AMANNIAP

. HxtHépHE warafa GepHArad KOMIIEKC COHJAp YCTH-
_HAa Kywgm, afupum, 6fanw Ba KynafTHPHII aMainapuHH
Gaxapuin MyMkHH. Aare6paHK WAK/JZarH KOMIIEKC COH-
JapHY KyIuWI, afHPHII Ba KymalfiTHPHII KOHpaJapH KOMII-
JAGKC COHJIaD MAaRZOHH AKCHOMAJNapUAaH OCOHPHHAa Keaub
"MHK&1H. (Mycragun GaxkapuHr.) ' .
- Bus KyfHZa TPATOHOMETPHK WIaK/LAaTH KOMI/EKC COH-
Map ycTHAa KypafitupHll Ba O6YAHIN aMaJJapHHEH KYprO
“TAMH3. :

~ Tpuronomerpur miakaparu a=r(cos¢ -ising) pa Pw
¥0.(cos 0 -4 i sin 6) KoMNJIEKC COHMAPHH KymafTupHS,

g



B =r-p((cosp-cos 6 —singsind) 4
-+ { (sin @ cos 8 - cos @ sin B))

-

éxn
' ‘a-p=rplcos(p +0)—isin(gp + 6)) (1
ra sra Gynamus. .
Hemax, TPHrOHOMETPHK IIAKJNATH MKKHTA KOMIJIEKC COHHHIT
KynafitMacH MOAY/H KYMAaHTYRUMIap MORYJJADHEHHP  Kynafit-
Macura Ba aprymeHTH KynaiiTysuwiap apryMeHT/IapHHWHT HHFHH-
EBcHra Teur GYAraH TPUITOHOMETDUK LUAK/JATH KOMIJAEKC COH
6ynamu. Macanan, o = 4{cos 17° +isin 17°), P = 3(cos 28° +
-+ isin 28°%) 6yaca, v xonza
a-f =12 (cos 45° + i sin 45°).
(1) dopmynanu ymyMralUTHPRINI MYMKHH. XaKMKATaH, TyJa
MATEMATHK MHAYKLMS! TIDHHUHIH acOCHAA 7 Ta
o, =ry(cosgy + ising,),
@y = ry{cos @, + £ 5iNQy),
.“,; = r,; (cosq:n + isin cp'n)
KOMI/IEKC COH KYMAlTMACHHH KYRARATHHa XOCHM KHAAMHS:
Gy By . . By =Py Ty ... T, (cOS(p, + @ +

+ .. @) Fisin{e e .. 0 2)
loy =r, ol =ra0 .. Mg =7, Ba loy-0p ... @)=
=17yt ... F, TEHIVHKIApHAH :

ety ooty .. oo =lay| letal - . fet ) ®
TEHIVIHK XOCHA GYJam. _
nN=rn=...==rRae=x=...=¢,=9
6faca, o, =ay=...=a,=a 6ymb, (2) sa [(3) sapaan

KyHHbBar¥ TEHrJHK KeauG YHKaAH:
o’ ={(r{cosp 4 ising)” =r"(cosng+isinng). (4)
(4) dopmyna Myasp Gopmysracu xe6 aranapu.
(4) dopmyaa Kyhumaraay SHaAUpamd: o = r (cos @ + ¢ sin @)
KYPHHHIIAATH KOMIIEKC COHHH n-japakara KyTapuil y4yd
YHHAT MOLY/HMHH LIy fapaMala KyTapuS, apryMeHTHHH 3Ca n

MapTa ODPTTHPHLI KepaK.
Muconaap.
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1. (2(cos 18 + isin 18°)® = 25{cos 5.18° + isin5-18°) =
= 32(c0s 90° + isin 90°) = 32(0 + i - 1) = 321,

(2(cos 1 8° + isin 18°))% = 321.

2. cosnx Ba sinnx JapHR cosx Ba sinx QyHKUUANApHMHD
Japakanapd opKaau HQOAaJaHr.

Eunw. Apsano Myasp dopmynacura GHHOAH

Acos x + £sinX)" = cosnx + Isinnx (5)

ra 3ra 6ynamu3. Uxkuiwmpan, arap (cosx - isin %Y ra Huo-
TOH GHHOMH GOpMYJacHHH KVaracak,
|

{cosx+ isinx)’ =€ cos”x 4 C, i cos™ xsinx —
—C cos" P xsintx—i C) cos" P ysindx 4 ...
+ € i"sin” x = (cos” x — C? cos" " xsinx +
+ o cos""‘sin“x— )+ i(C cos™ ' xsinx —
= Cl e st x4+ C oo P asintx— L0 ) ®) -
XOCHI Gj’ma)m { 5) pa (6) ’reurmmapna XAKHKHA BA  MaBXyM
KHCMAapHH Jaapo Temriacax,
cos nx = cos” x-—C;‘;cos % sint x 4 C cos”"sin‘x— .
sinnx = C} cos™" g sinx —C2 cos™sin® x +
€3 cos™Ssindx —. .. xocun 6yuans.

- Heranran o =r(cos -t ising) womyiekc Ccouan P =
== p{cos 8 4 [ sin 0) komnaexe conra Gyamws Kyhnaariya Garka-

PHIIANM
& L eos@t-istng (coup-{-:sin@)(coz;ﬁ—tsmﬁ)
B cos @4 75in0 p  (cosB.-FisinB)cos®—~isinG)

=

X

e

r (cos @ cos 04 sin@sin®) 4 { (sin ¢ c0s 8 — cos @sin §)
P cos3 0 -+ 5ina @

5 =5 Cns@—0+ising—0). M

JleMak, TpUTQEMAMETPHK MIAKJJATH HKKHTR KOMIJEKC COH-
BHHT GVJIHHMacH xaM TPHTOHOMETDUK WaK/ra sra 6¥/ul, Gy/IuH-
M3HHHT MOAYJH GYJAHHYBUH Ba SYIYBUH MOAYANADHEHAT GYJ/HH-
MACKHra, aprymeHTdH sca OyAMHYBuUM Ba GYayBUH apryMenTJapH-
HHEr afiipmacura Tenr 3KaH.
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Mucoa a=7(c0s20°—7sin20°) Ba B =4(cos10°+
=+ isin 10%) connaphuur GyHHMacHHM Tomai/mK. ABEajQ o HU
TPHICHOMETPHK  IIAKATA  KEATHpaMH3: o == 7 (cos(— 20°) 4
-+ i sin{— 20°)).

Supu (7) dopmyna Gfimua
LI %(cos(—-zm —10%) 4 ¢ sin (— 20°—10%) =

p
7 o i ‘
=-4—(cos30 —;sm30°)=%—(l/ 3 —i),
7 .
2 -l W5 -

HR TOMAMH3. .
SHEM KOMIIEKC COHMAP MOAY/JADHHHHP FHFHHIHCH XOCCas

JIapHHH K¥pamus.

a=a+bi Ba §=c+di’ romnsexc connap OA pa OB
BeKTOp/AIap GHMaH TaceupAadamu. Bymga xyfmgarm yu xoa
PyA Cepuunt MymwHH:f - memy

1-xon. OA Ba OB Bexropnap Gup Trp unsuKAa ETMANZH.
By xona & +_f5‘_= @+ )+ (0 +d)i lwruraunn TacRHpPAOBUR

sexrop OA Ba OB BEKTOPJIADIAH  MapasaneforpaMM  KORAACH
A

14- yama.

104



Ounad TONHJIANMrAH 0C = OA+ OB BeKTOpAaH nbopaT Gyaa-
I (14-yn3ama).

AAOC OCI<JOA + (A0 = (O 4] + |0B) &

9 c

X
-~

/4

15- yuama.

. uu3, T
i 2p T .08 e g g . G
IOB[ IACI 6§, o
fOCI IOA[-{-]OB{ ]OAH— |AC| TeHraukAad |0C| =104)+
4 JAC| s loc 4 B| = o] + B} xocun 6Fnamu.
3-xon OA 5a OB BEKTOP/IAP 4

Oup TYrpM uMsMKHA &TW6, Kapa- _
Ma- KApal #yHamiiira sra Gyacad A

(16- un3zma). N
By xonpa IOCI 10 — 0B ¢ x
éKH !a"!"ﬁ = —}BII’

I!a. AeKVH .
Bl < Ja| + Bl oyaram yuyn 7
,ﬂ + Bl <lal + Bl ua xocmn -
JIAMH3. 8
Yuana xoaHy — GUPIALITHDHO
foo-+ Bl < lof + Bl Terrcusmikk, 16- anama.
ara 6ynaamms.
Tyna matemarax MRAYKUH5E NpUHUKON  BocuTacy Ounad Oy
TEHICH3/MHK KyHHAAIMYA YMYMAAITUPHIIASH!

L S BRI a0 B LR A PR o L
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Ilynpa#t Kumu6, koMnaeke COHAAp MHFHHIHCHHHHT MORYJAH
KYUMAYBUNIAD MOMYJNADAHHHT PHFUHIHCHAAH KaTTa 3Mac.

Hkkuta oo pa f§ ROMNJEKC COH afHPMACHHHHI MOLYJIHHH XH-
cobaaty mMacalacH KyitHgarusa eudaand: «-—f =+vy pe6 Gearu-
nacax, 6yHpaR o =y - f xocun 6ynamn. Hemax, Jal =y +
-+ Bl < Iyl + B). By Tenrcusmuknan |y > Jof —JB €xu

@& — B > fal — ] (8)
KeJHG uHKaiH.
Wkkunun Tomoupas jo — B) = [— P — )] =B — o} 6ynanu.
(8) ra acocar sca Ip—af > 1B —laf = —(al —IBf) GFnanu.
Jemar, :
| — Bl = — (o} — iB). _ ®
(8) sa (9) man o
foo — B = el (Bl - (10)
Xoewl Kpymuagn. Byaspran tawkapu jo+ ff =z —(— ) >
2 {of —{—Bl = |et| — B] man lo+ | > |} — (B} 61amm.

Bus 10kOpHaa scnatnG JTraHMMH3LEK, xap GHp o0 = x + yi
KOMNJIEKC COHra Tekmcaukza Gutra M (x; y) HyxTa MOC KesajH
Ba AKCHHuYA. f.UyHHHr YUYH TEKHC/HKHHHT Xap OHp (¥ ) HYK-
TACHIA O = X~ yi KOMIIEKC COHHH MOC XYyium ¥3apo Gup
KUHAMATIIM aKCAAHTHPHIUHH Hdofanafiay. .

DagaT MaRxyM KHCMHHAHT HIIOpacH Guaan ¢apx KHNaffrai
" KOMIVIEKC COHJlap ¥3apo KYIUMA KOMIVICKC COHJap Aeinaany.

Kyu xonrapaa xap 6up HYKTacH KaBpafiinp KOMIVIEKC COH-
HH HOOZANOBUH TeKUCJIHK KOMIJIEKC TeKHCIMK Hel OpUTHIANH.

Komnaeke rtekuenukna wuxmiépull ukkura ysapo xymma
a==x-tyf Ba & =x —yi KoMaere counap Ox VKKa Hucba-
TAH CHMMeTPUK koftnamran = 6Yaafu. ¥3apo Kapama- kapmu
GY/raH 2z B4 -2 KOMOJEKC COHMAP KOOpAWHATA GOLMTra HHCOa-
TaH CHMMETPHKHD.

DHIH KOMNJieKC COHAAPHUHT TEOMETPHK OIVIAHHUINIA OHN
Gam3H Gup MHCOJMAPHH KYPHG YTamHs.

I-Mucoa z koMmnaeke cod yuyu

Qi = |2+ 4] an

TEeRTJTHKHY KAHOATJAHTHPYBYH KOMMJIEKC CORJIApra MOC KelyBUH
HYKTanap KOMOJexe TeKuc/HKZA Kanaah sgoilnawray Gynann?
Eunw. (11) renrmuxnn Jz —(—2 4 )| =2 —(—4i)] op-
KaJH €30 onamma. Mavaymuy, |2, — 25| MOLya MKKHTZ 2, Ba 24
KOMIIEKC COHra MOC KeJsyBdH HYKTa/lap opacHiard MacogaHd
Gunpupapu. Wynra kypa (11) TeHIMHKHHHT uan Ba YHT TOMOH-
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AapH z =X+ Yi KOMIJEKC coHra moc KeayBu A(x; y) nyk-
ranad M(—2; 1) Ba N{(0; —4) uyxranapraya GyaraH wmaco-
" pasapHAHT ¥3apo TeHraurniH Ouagupand. Hemak, (11) tenrauk-
HH KAHOATJIAHTHPYBUM RyKTanap tymnamu MN kecMaHHur ypra
neprieNIMKYAAPHHE ndojanap sKaH.

- 2-mHucoJ. KoMnaekc TeKHCHIRKHRAI KaiCH HyKTaJapHra
MOC KENYBUH KOMIIEKC COHMAp YuyH

2<le+2—3i<4 (12)

TeHrCH3IHK VpHRAM Gynany?
" Eunu. 2, =24+ 2—3i necag, (12) Tenrcusmux
2l <4 (13)
KYPHHHILHH ONatH. _
 Koopauearanapy {2, >> 2 TEHrCH3IHKHY KAHOATJAaHTHDYBIH
HYKTANAp MapKas KoopaWHata COLHAA BA PaiuycH 2 ra Teur
GyAraH JOMDaBMHT TawKu HykTanapugHp. Koopauxaranapu
[21] < 4 TeHrCH3MKHN KaHOATAAHTHPYBUH HYKTaJiap 503 Mapka-
“si' KQOpAMHaTa GowMga Ba pajuycH 4 ra rtewr O6yaraH xompa-
HHHr Oapya HyKTajapupas woopar. lyxpah xunn6, xoopauHa-
tanapy (}3) TeHICH3MHKHH KAHOATNAHTHPYBUH NYKTAIAD MapKasy
- KOOpOMHaTa foumpa GynraH,
"paAMycnapH 3sca MoC pasHul-
~Jia 2 Ba 4 ra Ter Gjarad
KOHUEHTDHK  aljlaHanapiaH
XOCHA KHJAHHTAH XaTKa HYK-
TaJapuiaH Hbopar  G6¥au0,
HYKH  &lJIaHa  HyKTa’sapH
(17-un3ma) 6y Tymaamra . Te-
THIJH 9Mac.
z2=2—2+3( Tenr-
JHKKa ©HHOAaH KCOpAHHAaTa-
. MApH z = x -+ yi KOMMJEKC
‘COHTa MOC KeJyBuH HyKTa-
. 1ap 2, ra MOC KeJIyBYd HyK- :
Tanapu 2 GHpPJAHK 4anra Ba 1
8 Oup/MK 10KOpHTA CYpHII
~ HaTHKacHia xocus GYnamu.
. Harmkana 6us usnaran Hyk-
* Tanap Mapkasu (—2;3) HyKTana, paauycnapu Moc pasuinza 2 Ba 4
"Ta’ TeHr 6yJarad KOHUEHTpHK afaHanap 8plamHia XOCHJ KHJMH-
‘| TaH Xankana éragu (MUKH alijaHa Hykranapd 6y Tynsiamra Kup-
MaALH), - :
. 3mucoa. Koopawsaraiapu

17- unzma,
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. 1 _
logy (1 +12* — i) + logmw =0 (14)

TeRrflaMaHH KAHOATAARTHDYEUHM KOMIJIEKC COMAap TEKHCAMKI3
KaHJafi :kolsamran GyJamu?

IS U 2 1 ;¥ =
Eunm. log AT logie(1 4+ 1224 i)

= ;—logz(l )22 i = —logi(l + {22+ i)

6yarany yuyyu (14) Terrnamann
logy(} + |22 —i}) = logy(1 +2*+))
€ku |2°—i|=|2* 4 i| Rypunnmpa &m6 onaMus.
DHIM z = x+ [y JlecaK, OXWpPTH TeHIVIaMaJaH
(@ — g+ Cxy — 1P = (P— P+ Qg+ 1* (15}
xocun G¥napn. (15) Tenraama sca:
a) x=0 Ba y AXTHEPHIt COH;
6) y =0 Ba x uxTuépuii con ﬁynrarmamna YpuEar Gyaa-
an. Mlywpalt xunn6, koopaubatanapu (14) Tenrnamany KanoaT-

JAHTHDYBUM HYKTanap Tymhami: a) MaBXyM VK, ) XakKukni
VK HyxTanapuian HGopaT 2KaH.

36-§, KOMIINEKC COHAAH MIZH3I “HKAPHII

Komnnexe connapiar MWAAMS YHKapulul MacanacH Myasp
cdopmyaacn Epmamuna mxoluli xan KuamHagH. XaKHKaTaH, Ghs-
ra ¢ =a-+ bi goMnaekc coH Gepuaran  SYIcHH. YHHM & ==
= r{cos @ - i sing) Wwakara KeaTHpH® ONaMH3. BHRIUTH MaKcah
wynAafi B = p{cos 6} isin ) KoMNJeKC COHHM TONHIWAAH HGO-
paTKH, YHHHT Y4yyH

B =a [Q1)
TeHrHK Gaxapuiichd. (1) TeHTMHRHH
_ {p(cos 6+ isin@)® =r(cosg - ising)
- €KH ' _
pcosn @+ isinnd) =r(cos£p+ ising)

wakana &an6 ofamus. By epia HKKMTA TPHFOHOMETDHK IDAK7AAA-
IH KOMIVIEKC COHRADHMHT TeHrsiprura sramus. Iy caGa6mm
YAAPHHHT MOAYAJAPH TeHr 6YAnG, apryMeHTJtapu sca GHp-GHpH-
nan 2kn(kRl€Z) Ta ¢apx, Kunamn. Jlemax, p" =r pa n0 = tp+
=+ 2kn Temrnurnap ypuHaH. By TenrimKnrapnan
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p=y7r, 0= ‘Pﬂ‘_ ()
Xocun Gynanu.
Monysh MycGaT XakHKHP COHHH TacBHpJarand cabab.u, 6u3

p=1/f HHHT MyCOAT XaKuxu#i KuAMATHHATHHA onamu3. To-
nuaran (2) guiMaraapas (1) ra Kyiue,

~ y/ ricosp+ising) =~VF(cos QHMR 4 i QLT g
n n

HY, XOCAT KHAaMu3.

E’tt By dopmynana & uxtuépuit 6yryn con. Jlexkun k ra
k=012 ..., n—1 T (4)

KufimaTnapiurnia Gepumr kudos. Yywku 6y wuiiMataapia (3)

BHAT YHr TOMOHH 7t TA Xap XHJQ KOMIOiekC coHnd Gepain. DBys-

ra cafa6 mykd, % HEHP KMitMaTH | ra oprca, O apryMeHTHHHP

B;uﬁmam?—’i ra optagu. Jumn n > 2 Gfaradd yuayH i_’:_ COH .
¢os9 pa smB NAPHHHT JABPHIAH KHYHK SKam/wurd paswas. Iy

ca6atmi cos 0 HENr (WYHHHTAEK, Sin 0 HUHT XaM) GHPHH - KETHH
TYPraH xap HKKM KHAMATH TeHl 3Mac, aiy & — wxtuépuit

6yTyH coH yuya (R=ng+r, 0irgn—1) cos r"—"':k—“=
—cosra————"’+2(f+r)“ =cos(‘—-——q’+n2ku+2qu) cosq’";‘m

cosﬁp+2 kR = cos p+2rn
n n -
BH XOCHT Kunamus. Bysma r Humr Iguﬁuam 4) counapﬂum’
Gapunak uGopar. XyA## myHra yxiam sin PERN _ sin TE2E

f i1 3
HH XOCHM KHMaMu3.

Hlyunaii KuanG, o KOMIIEKC COHAAH XOCHA . KH/IMHFaH -
RADAKA/H HINHSAAP N Ta Xap XWA KafiMaTiaapra sra. YJap
(3) man % wunr (4) xufiMataapuaa xocws GyJaaam.

i 3) unau3 k=0 Ba h=n sap yqu GHp XHI KHAMATHH
wpoganarannTca6abm, 2 ra k=1, 2, ..., n guiimaTaapus
XaM Oepa OJaMH3.

Mucoanap. L& —-—V2+ V2 KOMILICKC - COHfay  3-
BAPAKaMH HABHAMIAPHH YHKAPHHT.

Bl Bysuur yuyn aBBajio ¢ HU TPHIOHOMETPHK WIAKATa 1:eATH-
PaMH3:

r,=V2+2=2, r=2; cosp= _Kg. smtp——-l;i-
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Hemak, ¢ = 135° éxu «3—; . BH,E,H (3) ra Mysotuy:

; 4+ 2%
—_—,VQ OS—-+tSlrl-——) ]/Q(COS( ﬂ—{—

T-{-2kz‘(
+ {sin 2 , B=190,12.
1) k=0, Go=%/§(cosf—+ isini);

4

k=1, a= ﬁ(cosl—;—“-+xsi 111;)
k=2 o= ﬁ(cos l—?3‘-+ sn%)

S -_ -—+2k:rr
2. [3#=V£=Vcosi;-+isinég—=cos 2 77—+

1+2Im
. . 2
-+ £ sin )

6yHza r =1 Gyaraun yuyH _
2 2
By = cos—-—+zsm n ﬂo"V ';;

4!
|31=cos—;-+;sm 5—%5-—0037 —{sin T“-=j—|3m P =
= —By '

Y2, V2
ﬁ:——(T'*‘ -

3.y =y —8= ,/S(cosn—!-;sma) ( o SRR 4
~+ isin —““'fkn )

) k=0, v°=2(cos%+fsin i‘;)=1+éV§, v=1+
+iV'3;

D k=1, vy=2cosn+isinm}=—2, ¥ =—2

3) k=2, vs=2(cos ——l—;sm—-—)-—-l—c V3, vs—lqu—
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¢ KOMIVIEKC COHfaH 2-aapaxan {KBaapart) WJ/LIH3 -YHKApHA-
TaHJa MKKHTA MAM3 xocun Oysmlb, yaapaan Oupu a, 6y.aca,
HKKHHUHMCH o) = —¢&, Oynagu. XakHkaTaH,

a=Vr{cosg + ising) = Vr(cosq)+2k J-isin 'p']';k“)

{£=0,1) pan ywSyjapHH TONaMHs:
oty = V}(cos? + isin -2-—),

o =Vr (cos (-';; + n)—i—fsin(.%i -+ :t)) =—Vr (cos«-

- fsin ——gi)= -,

=1 COHNlaH A-FapaXaJyu WIAH3 wuKapHuw GopMyJacH KyhHus
Jarnya:

M N 2 . . 2k —
VT =V s st = cos — + Isin =~ (k = T,7), (5)

uyskd r =1 1a @ =0 6§aus, ,VFz Yy T=1 6yiam

Macanan, a=1 6yJca f 1 =cos m—i— sm:i HAAH
[ .
al"-cos—-l—cmn%n:-—“;'}‘?i, a1=———-+]gt.
in 1 V3, 1 Vs,
@ —cos—+;sm 3 T g b By = — g
a3=cos-+551n o l, gy =a,=1
_ 3 3
o =-— | JaH n-lapaxann UAZH3 )
=T =y s nt sinm = cos LEREY ; 5jpy (20N
. n ;ﬁ n
{£=T1, n) -

dopMyana €ppaviia UMKAPHNALH.

KoMnaekc coHaH KBafpaT HJAAM3 YHKAPUIUHMHE HKKHHYH
VCyaH ORAaH TaRUWAHNHK.

Anrefpauk WAKALArH KOMIMAGKC COHLAH UMKAPWITAH Kpaj-
PaT HABM3HK XaM anrefpaiKk LIAKARA H3NAHMU3, ABHU

Va+bi =x+yi, (6)

GyHAa X 04 ¢ Jap HOMABAYM XaKUKMit cOHnapaup. ¢ +bi JaH '
UHRADHATAH KBaIpPaT HAAHSHHMHT TABPHDUra acocaH, {x 4 yi)i=
=a+bi &ku x*—y’+2xy i=a+bi. HkknTa KOMRJIEKS COHHHHP
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TEHIJIHTH 1LapTHra kypa x*—y? = a® va 2xy = b. Vlkkana tenr-
AaMasH Kpagpatra kytapub, x* — 2%yt =qa® pa 4xfyl =
= b3 napra sra 6ynamus. Dynapan Kymicak, x*4-2x¥y? -4yt =
=gt 4 b éku 24P =V a*+ b® 6ynamm. Byhpa x4yt
MycOaT XAKAKHA COHHM UOHANATAHH YUyH KBAIpaT HIAMSHH
[AOC Hiopack Gunan oafwk. Jumu xidy® =V al+ 6% pa x2—
— y® = @ TEHTJAMaHW aBBAA KYums, cyHrpa afiupuo,
o+ B35 —a+V a3b%

2 2

x2 = Ba y’:

JIAPHH XOCH xu.nams_. Byaapnan sca

£= 4 "/ a4y arthe a==+b= :t]/ —a+)f afh |

PaBwankn, a4~ Va*’* +5:>0 ma ~—a+]/a° + b’;aO Inp.
Iy ca6abm, (7) unguanap xaxMKMB COHJADHH TACBHPJANJH.
X Ba Y JNAPHMHP HUIOpAJApUHH aHHKJAIIA KYHAMNAFHJAAPHH FBTH-
Gopra oJlamMu3;

a) b>>0 guiivarna 2vy = b ra Gumoad xy > 0 aup. Iemax,
6y xo00a x Ba ¥ Japuy OMp Xl Hwopa GuiaH OAHIIMMH3
JIO3HM,

0 5 <0 xuiimataa sca xy << 0. Illy caBabie x B2 y Jnap-
ﬁlp XIS WMIIopa OuMlaH ONHIN Kepar.
yagaf ka6, 6 >0 sa 6 < 0 ynapra moc Kyfsgar# HK-
Kkuta dopmyna xocwn GYnanui

Varsi =iz (Y 2T 411/ —_wr_lg___-a-**?_)(a)

(6> 0 yuyn);

Vm',-‘:i( “_-i'_V_%‘.ﬁ’__.g ‘/:_ai-l.g@) ©)
(<< 0 yuyn).

(8) Ba {9) dopmynara a+4-bi naE KsafipaT wAIM3 “EXApHD Hop-
MyJanapu Aefunaznu.

37- §. HKKH XADJNH TEHTJIAMAJIAP

Hkku Xafiii TeHIVIaMaJapHHHT YMYMHH KYPUHHIIN
ut—a=0 (1)
Jan w6opar Gyan6, 6yHia a — HonjaH (aprAM MXTHEpHE KOMI-
Jieke coH. Dy Temramanu wctasran ]73 WH3 KAHOATNAHTH-
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pamy: ({'/E)”——a =a—a=0. Jlemax, () TeHramammur n
Ta Xap XuA WARHSH Mawkyd. Yaap

uk!='/a -—-I/r(cosq>+;5m.;p) ]/-r(cos +2kn+

—!—zsm - -*-) h=T1n=i)
¢opMysa épRamMHiA TOMHIALH.
#—1=0 ©)

TeHFAAMaHH Kapailiug. By Tewrsama ym6y 'n ta xap xun wa-
Ausra sra:

xk=]7'l = C0s’ 2£‘—}-;sm —(k-—l n)- 3)

(1) Tenrnamanumr 6uTTa TafinH 4, WARESHEH (2) TeHrvama-
HAHT XaMMa 7 Ta X,, X, ... , X, WINHaHra kynaimupcax, (1)
HHHT XaMMa 1 ‘Ta WIgu3apu Xocaa Gynams. Uywkn, u,-x; com
(1) nu KaroarnamTHpam, AvHH (u, X)) —a = u}x} —a=a-1—
—a=0, (x)y —a=0. Jemar, (1) Tenrnamanmur Gapua
€YRMJIADHHA TONHII YMYH YHHHT GHDOpPTA eUUMHMHH TONHO, YHH
1 muEr Gapua n-fapaskanu HILRANAPAra KerMa-KeT KynafTupHin

KHosi 3KaH.
Mucon u*—i=0 TtenrnamManH euafiniux. By Temrnama

nnmmapumr o oupn  ug=—i Oym6, y wu,=VI =
—-—-+ 2%k n 3——;—2& n
= + isin dopMysazan k=2 KufiMaria

XOCHI lgwnma.uu Beptmrau TEHIVIAMAHHHT XaMMa HJRHIRDHHH
TOMHI Y9yH x®—1==0 HUHI XaMMa WIANBNAPHHH OJIaMH3:

on . 2n 1 . .V3
T e By s L

X =y I =cos T +isin 3= 54i 5>
1, .¥3
n=—p+ilh

) -
x,=3 l=cos4—3“—+isin43=—; —-;73-, Xy =

-1 _ V5
2 2

x3=]3/T=cos2n+fsin2n =], xg=x,=1
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Yaapuu u, ra kYnafiTupu6, KyfMiard WIQHSJADHM  XOCHJ KH-
JAMH3:

u0=_.;,°xl=_.'f_3 ...;_.f’ uo_l/_i-}-

3 . 3
u1=—;xz——lg—+Tf, u1=—-VT+2—I;
Uy = —ixg=—1, UUy=—I4.
Mawxanaap

1. | HHHT A-TApawai¥ wifuanapy TYNJAMH  KynafTapHIL
ama.rmra HUCOaTaH TPYMIa TAIUKHA KH/MULIHHY HCOOTAAHE.

. | HWHT n-Zapamann WIZHSNADH TYMMAMHHHHT — TeOMETDHK
-racanpn Kanfiafi TynaaMHe Hgomanaiign?

3. z KommjieKe COH |z + 2 —i| = |z + 4i| Tenrnamann Ka-
Hoatnantapaau. lly TeHrnaMa mammanapura Moc KeJTyB4H Hyu;-
Tanap TEKMCIHKAA KaHOal xoiaaturas Giﬂa.nﬂ? :

1
: L
4. logfl +|2*—i|)+1 Og”(] | i o

TEHIVIAMAHH KAHOAT/JAHTHDYBYH KOMILAEKC COHJAApra MoC KeAyB-
J9H HYKTaMAp TeKACJHKAA Kaupalt woilnawrad 6yianu?

5. KyAuzary mapryiapHH KaHORTAAHTHPYBYH KOMIMIEKC COH-
Japra MoC KeJayBud HYKTalap TeKHC/MKIA KaHAal JKoHaawrad
SKAHJIMTHHE AHHKJAHT:

) logys L <2

O li—=1e22l 9

B [z—2P+|z4+ 22 =

D)z—i|l=|z+i|=|z—1+il;

B |z+2+i=]z—1—44.

6. Kyiiugard anare0papk IMAKJAJarH KOMIJIEKC COHJAPHH
TPHTOHOMETPHK LLAKAra Kenmpnﬁ cyurpa Myapp bhOpMyJAacHHH
KYJaur:

a) (1 -+ 6) (0 — 0% 5 (V3+i2 1 (V3—i)™
X (1 4+ cosa + isina).

7. Kyhnparnnapay XucoGnaHr:

3 T+5 6y Vi By —1;
r) ]5/_]_; ) ]5/]/34-':'; e) ]E/V§~—i.
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8. Arap er—cos—-—*i—r m%(k =0, n—1) 6Yaca, 14e, 4 -

tet ... Fe,_ =0 SKaHJ'IHI‘HHH KYPCaTHHF. .
9. (a+ b)”=cf: a*+ C d" ' oC a"PH 4 L. 4

+C &" énnnva sa Myasp dopMysack épramuga Xamia 8-Mu-

coaan ofinananud, KyiHiacH afHUATNAPHH ucﬁomaﬂr

a) 1+CL4-C4 ..+ C=2

6) 1+CI+Ch+ ... =c,,+cf,+ s =2
B C+C+C+ ... =-L(2"‘+2cos’i‘~);
- 3 3
B O+ ChA Gt = {27 2o D),

10, wa, bER 6Yarasna a + bi WaKAIATH KOMIJEKC COH-
Jap fiuenHAMCH, afimpmacy, kynafitmacH Ba ¢=0 éku d5=0
Gysranga 9—_"_—"% HucGamiap fiHa @ -+ bi  WAKANATH  KOMIJIEKC

c :
COH SKAHJIHTHHH KYpCaTHHT.

3



III BOB. BEKTOP ®A30JIAP

88-§. BEKTOP ®A30 XAKHIA TYUIVHYA

Marematuka daHuia wWwyHzall TymiamMaap MapXYIKH,
Oy tYuaaMaapHREr HXTHépHHI GHTTacHIAH OJHHTaH Xap
KaHAall MXKHT2 SJCMCHTJI2DHHHT BHEMHAHCH Ba Gupop &
MaftAOH 3JieMeRTaAapHHHHF §epmarad TyOoAaM s/AeMeHTAd-
pHra KymafitMacH fHa Kapanaérral TymjaM 3JjeMeHTIapH
6ynann.

Macanan: a) kOMNAeKc COHJMAp TYOJMAMHEHA OJaNJHK.
- VIxTuépufi HKKHTA KOMIJIEKC COHHHHI HHFHHIHCH Ba Xa-
KHKHA COHHHHT KOMIJIGKC COHra KjynaiiTMacR sHa KOMII-
JIeKC COH G¥aanm.

6) Cio; 5y Genru  [a, &] xecmana ysnykcws Gfarad
dyarunanap tynnaMa 6yncen. By epaa xam oKopugart
HKKHTA WapT faxapunaiy {Tekmupud KyprAr).

dnemenTaapu 6u3 afiru6 YTradH HKKHTa Xoccara sra
GyaraH TynnaMmaap sextopaap asocu aeG atanapm.

Duiu 6u3 wy TymwyHYaHu GaéH STHIIra KHPHLIAMHS,

Byw 6§nmaran V' Tynnam Ba & wmaiinon Gepuarad GYJacuH.
V TYnnaMHHHT SJGMEHTVIADHHH X, ¥, 2, ... €KH Qy, Gy, gy - ..
opkaan, & MalfipoH sjemeHTnapuuu 3ca o, B, v, ... €kH o,

| Gy, Oy,. .. ODKAMM GeliTHNALIHK., V TVIAAM 9/eMeHT/IapH YYyH

OurTa GHHAp anre(paHx aman, sibHH «-» amasiiH Ba GUTTA yHap
anrebpaHK amany aHHKJaHrad GYJICHH, ABHH I/ HHHD SVieMeHT/a-
PUHH KYIHII Ba & HUHT SJeMEeHTNApHHH V' HUED 3JeMeHTVIapHra
xynafTEpy amManu GYiuda énug OYJICHH.

l-Ta®pnd. Arap KyiiHgarn akcHoManap Oaxapnnca,
ABHU;

1) V —apmutue aGens rpynna;

2) (@-f)x =aP (VxeV, o, pER);

3) afx+ y) =ax +ay (x, yEV, YacF)
4) (@+Px=ax+px (FrEV, ya,peP)y
5 lx=x (Yx€eV, 1€P)

Gamxapuica, y Xoa8a V tynnam & coHnap MaflloHH YCTH-
ra KypHAraH sgxTop (as0 pelinnafm.

Bektop dazo snementnapura sexropaap, & wmaihiacH
SJIeMEHTAAPUIA 5Ca CKaAAp NeHHAagH.
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Mynaait guan6, fAyHanHmra. sra 6Yaran RecMa, ABLHA
PEKTOp TYIWIYHYacHHH KyRMAarH MabHOAA KeHrafATHPAHK:

a) V tynaamuuAT s/eMenTiapH 6yaAraH Bektopaap ¢a-
KaTrHHa HyHajdmwira sra Gyarad kecmajap smac, GaNkn
HXTHEPHH TaGHaTAH saeMeHTHAp GYAHIDH MYMKHH,

6) & mafifoH ¢akaTrHHa XaKHKH# coHJap MaRaoOHH
aMac, Gaakn HXTHEPHH MalaoH OYAHIIH MYMKHH.

- 3) Ba 4) akcrHoManaap BexkTOpJap (Pa3OCHHHHI CKaJAp
MUKIOPHTa XaMHia BeKTOpra HHCOaTaH YHIHUKAH IKaHIH-
rund Kypcaragd. HIyREHr yuyA Bektop (a3o KynuHYA
uyH3HKAK Gasonap Xam fe6 loputHNaan. ¥ MalloH XaKu-
KHiII {KoMILIeKC) coHnap Mafiaonn Oyaca, V ¢daso xaku-
Kufi (KoMTJIeKe) coHJap wmafilonu yetugarn ¢aso jgeb
IODHTHAARH.

OHAn BekTOp (Ga3OHHHT TABDHQHAAH KeANG UHKALHFaH
KyfiHgara xoccajap 6HAaH TaHHIIHG JTamua:

1°. Apsajo 1) axcroMara Gunoad V uusukan $aso ajiuTHB
rpymna GyaraHuAaH y sAroHa 0 3nementra 3ra. ByHnan Tamixa-
pH V HuHr xap GHp x 37MAMEHTH YUYyH $roHa — x Kapama-Kap-
UH 3eMeHT MaBxyl.

2. 0-x=0 (¢¥x€V, 50€7).

XaKHKaTaH, V HHHI HCTasarad * SIeMeHTH yuyn O x=
={0-+ 0)x = 0-x-}-0- xﬁyﬂami 0+x=0-x40% TEHIVIHKHHHD
HKKaJa TOMOHHra — 0 - x HH Kymamus, Yﬂ,na 0=0-x XOCH
G¥nagu. By TeHTVIMKHHHT Yam TOMOHHZATH OEV yHr TOMOHH=-
Aarh Q06F.

3. o0 =0 (Yo €, 0ew).

Xaxuraran, a-0=a-(0+ 0)=«.04 -0 ypunan. Oxuprs
TEHIVIHKHHHP HKKAAd TOMOHHWTd— &0 HH Kyinamus. Yiga 0 =
--or. 0 xocH1 G¥namn.

°, Arap @-x =0 6fca, éxi o =0, ékux =0 Gyranu.
Xal«;m;a'raﬁ arap a =0 6ynca, yHaa @ Mapkyn. [Hemak,
e ay) =0=>(@ lejr =0=+x=0. B x+0 6§scun.
X=Xy, Xy - x.) Ja xﬁ&O 6yacun. Y xosma ax=0
Gynamn. Bynsan o =0 Gyrazn. _
5°. Arap ax=ay G6yms, a0 6yaca, X =y Gynagu.
By Tacauxuu ucSorsamw yuym o ”ay HHHT HMKKaJa TOMOHHIA
—ay HH KYwamus. Y ax —ay = 0=+ ofx — y) 0 TeHr-
JMKHHHD HKKAAQ TOMOHWHH & ! ra kymaiiTupcak, x — y = 0=
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=X=y Xooml Ojamu &mu 4) Xoccara GhHoaw ca awk(
6yurann yuyH x —y = 0. Jemak, x = y.
IOKopHAa KYpuG YTHATAH UHSHKAN aso GabsaH V = = <V,
+, w, | A€P> opkamn Gearunananm, Oy epaa w,: XA,
Muconnap. 1. ;€ R(i =1,n) 6yaranaa ysysaure » ra
TeHr 6y.sraH (a,, 4, . ..,a,) KOPT&RAAP TYNAAMHHH OJaMH3
Ba Oy Tynaamun R* &ku R, opkamn Genruwiaiimns. R" 1yn-

JAMHHHT S/IEMEHTJApH YYYH TeHTAMK MyHocalatH, HKKHTA 3fe-
MEHTHH KVUMIU BA BeKTOPHH cOHra (ckansap)ra KynafTHpHLI
KOHIAMADHHH MOC DaBMIIA Ky{MfarHya KHPHTAMH3:

e, =b,%4a,a, ..., a)=0,b, ..., b) (i=1,n)
2) (a[! agv LR an)_l-(blt b:n ety bn)#(a[ +b[| ﬂ2+
+6,..., an+'bﬂ);

3 afa, a ..., a)=(a,0q, ..., )

R® tynnamaa Bektop GasOHHHT 6apqa aKCcHOMaJapH_Gaxapia-

1. By T{miam yuyn 0=(0,0, , 0) Ba —a=(—-al,
_ ——ag, ..., —@) Jap MOC DAaBMIZA HOAb BA @ T4 Kapama-
KapIuH BEKTOPHH H(boJaJafiih. R ibazorunr saemenTiapu opar-
Ja n Y/HOBAH BeKTOpJAp, a=(al,a2, ce oy Gy o e, @) BEK-
TOPAATH a; € B 3JleMEHT 34 @ BeKTOPHHHr {-KOOpAMHaTacH Jie6
foputiaaju. £ (i =0,n AYKOOPAHHATACH | 1aH, KOATaH KOOPHHa-
‘ra.napu HOJUIApal uéopar Gyaran ¢, = (1,0, , 0, 2a = (0,

.0 e, =(00, ..., 1) sexropnap o,om érm BupauK
eexmopmp neﬁu.na;m R" cpaso OfaTAa 1 YJIUOBAH BEKTOpJAp-
HHHI apHpMeTHK asocH JeG OpHTHAAZH.

2, ¥Yu ysuoBAH (asojarH reomeTpHK BeKTopaap (HyHanrad
KecManapyaHar V, TYnAaMH BeKTOpJApHH KYWIMIIAMHP  MabJyM
KOHJacHTa HucOaTaW, R xaxnkHi COHJap MaHIOHH YCTHAATH
BeKTOp az0HH udoganaij.

3. Koadpuumentnapy R counap MalifiloHH 3AeMeHTIApRAAH
HOOpaT, napakanapH ca £ COHIAH karTa OysMarad f(x) =
=g +ax* '+ ... +a, x+a, xynxagmap rynmamu
KynxaanapRil KYiHW Ba KYNXAANApHH COHra xynalltupmul ama-
Jnra HucGataH wy R maijoH yctHmarn Bektop daso Gisand.
Kynxaanap TYMJaMHHRHT 1107 EBeKTOp BasMpacHNH XamMa
kospuumentiaapn 0 ra tenr f()=0.-x"40.x*"14 ... 4+
+ 0-x - 0 kynxan Gaxapagn. f(x) =ax"+ax"" 14 ... 5

118



+a, x+a, ra Kapama-KapmH 37emeHT — f(x) = —ax* —
—gx" ' — ... —a,_x—a, Gynanm.

Koaran akcuoMafapHHHP GaxapuAaHHIM XaM IOKOpHAA-
THAEK TEeKIHPHIAAH.

4. Hapaxanapn ¢akat n Ta TEHr Gyaran kynxaanap
TYnAaMB BeKTopAap (a30CHHM TalIKHA HTMaliid, YYHKH
HKKHTA KYNXaiHw Kyuwranna AHFHHAH KYNXAA Aapaxacnn
AaH KHYHK SYIHG KOMHLUH MYMKHH.

5. HNapaxanapi n pan kKarra Gyamaran Ba Gapua Ko-
spuunenTnapu Mycbat connapaan nGopart Ojsnran xyn-
Xaanap TynaaMH XaMm Bekropiap (dasocH GyaMaiiaH, 4yH-
KR OyHAalt KYnxainrp mMaH$HH cORTa KynafiTHpHJ/ICA, YHHHT
Gapua kosbduuneHTapH ManpuA connapnan ubopar Gy-
naju.

Mawgnap

1. R — xaxugnit connap tynnamu gayn <R, +, -, 0, 1>
ajareSpa KyhAujard Malilonnap ycTHAa uMsHKAM (HA30HA TalKHI
ITAAHMHE:

a) @ 6) R; B) C(C —Gapua xOMNIEKC COHAAp TYMJAMH)?

- 2.0, 4+, -,0,1> anre6pa Q, R sa C malifounap yCcTHAa
YIEHKSM (A30 TALKUA ITHIUHHH AHUKAAHT.

3 <@, ++,, 0,1 > anretpa Kannaﬁ COHJap Maﬁ,![OHH YCTH-

A3 UM3HKJIH $a3o Gy.nami?

39-§. KHCM DA3OJIAP

Tpynna, xanka Ba MafiloH Ka6u BexTop ¢asonap YYVH Xam
KMcM (P30 TYIUYHYACHHM KHPHTHIU MYMKHH.

l-Ttaspud. & Mmaliflon yernaa auuknavrad V sextop da-
30HEHMT Onpop L KHCM TynJaMu V Ja aHuKNaHrad aureSpauk
aMannapra HacGaTaH BeKTOp ¢a3ocHHM Tauwikua arca, L ra V
A0HUHT KUCcH Pasocu HERUNABH.

Teopema. V eexmop gasonune Gupop L xucm minasamu
Kuem azo Gjruud  yuyd, xyliudaeu uxkuma wapmdaune 6a-
HAPUALLIL 3apYp 63 emapau:

8) (% 9EL) x—yEL;

6) (Wx€L, YacH)axcL.

Hebotu, 3apypauru. L sektop daso Gyaca, yuma
a) pa 6) WAPTJAPHHHI OGaxapu/MIIH paBllaH (BekTop ¢a3o Tab-
pudmra 6uncad). DyHiad Tawkapy L c:: V axanu Gepuaran. Lly-
wHar yuyr L xueM dasomup.

ETapauauru. a) sa 6) wapraap ypuua 6¥ncud. Yiga
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x€L okamuruaaH x—x = 0CL 3sKkanmurm Kewb uMKanAH.
Cjurpa 0¢L ma x€EL SKaH/IMMHra Ba &) 1UapTra acocad
0—x=—x€L 6ymamu. Dum x, yeL Gyaca, —yelL
XaMJa sHa a) waprra  acocaH x—( —y) =x+y€L Gyaamm.

lynpait gkam6, L <V 1ynnamaa pextop QasodHur Gapua
wapTiapn (KOAraHJApHHH TeKIIMpHO kypunr) Gaxkapuaagn. Lly.
gnar yuye L tynnam V dasonmnr guem dasocupup.

V BekTOp (hasoHHHr GHP HedTa KHCM (asonapH  KECHIIMACH
fHa KHeM ¢aso Gyaaad. (MeSor Kuumar.)

Sk V' pekTop (aso BEKTODJAPHHHAT GHPOP A TynaaMuHu
onamus. Illy A tynnamHH ¥3uga caknosuH Gapda KHCM (aso-
JIap KecHIIMAcH < MyHocafaty OfiiMua sHr KHYHK XHCM (paso
6§'Jla,tu—1 Boikaua 1(1{411{6 aﬁmax, AclL, AclL, ...,

Ac L, 6yms, L= H L; 6yaca, L kuem daszo A HH Y3 Hunra

OAYBYK DHT KHYHK lgucu q)a30 oyaanyu. Aua wmy gasora A tin-
JaM BeKTODAapHra TOPTHAAH UMBMEA  xo0uK  defimnany. Bus
Oy Tyluynuara kefMHpOK sHa KafiTamus.

V ¢azonunr s Ba {0} timnamnap V dasonuur xuem ga-
socHaup. By mexu daso opataa V' HHHr xoc KHCM (asoapd,
KOJraH KucM dasonap sca V HHHP xocmac KHCM (asonapH 1e6
atanajy.

Mucoanap. 1. &P mafilod ycTHAarH Japakacd £ Jad
fOKOpH OYaMara KymxapJapHunr ¥V ¢asocura TeTHINAH, Aapa-
KaNApy M < 1 WAPTHH KAHOATJIAHTHPYBYH F(x) xynxagnapaan
ndopatr W Tymaam V mubr wuem dasocunu npopanafixu.

Xagukatan, FF(x), ®(x) €W yuyH napF(x) < m < nsa pap
D{x) < m 6§arann cababan F(x) + D(x) €W Ba aF(x)cW6yna-
aH, YyHKH Jgap(F{x)+ D(x)) < m<n Ba papFx) <m < n.
Byaga nap f(x) meraHza f(x) duHr RapamacH TYWIYHHI4nH.

. Bup, uxku Ba yu Yavomnm Bexropazpmumr R', R%, R®
tasonapi yuyn R!'< R*CR® myHocaGatyiap yputauanp.

Mawgaap

1. R+ —mycGar xakuxuil comnap tynjamu 6facun. by
TYIIaM 3AeMEHT/ApH yuyH ®kymmum Ba xER wu ACR ra k¥
afiTHPWL AMAJIAPHHY KyAHZATMYA KHPHTAMHS!

a) (Vx, yeRY) x+y==x-y;

6) (x€ R+, lER)Lx:w:x

1) Rt nuur pexktop $aso KAHMMIHHA HCOOTJAAHT;

, 2} R Hudr 6upaux Ba x€ R+ ra K‘apaua-ﬁapwn NEMEHT-
JapH KaHnali KypHHHWIra sra?
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2. <G, 4,—,0,1> uusugyn $aso (C — xomnaexe connap
Mafilons YCTHAA) yNYH KHCM 30 GYaaauraH BexTop dasoman
Oup HeyTacHHH E3MHT,

3. Ry dasona Gupop TeKHCAMKKA TWapaijen Gyiaran Gapda
BEKTOPJIap TYN/AaMH UHSHE/HM (230 GYaazumu?
k#i 4. C Ba Q@ Tynnamnap OGepuiran GyamS, e¢-» HKKHTa
ROMILICKC COHHM KyUml, w, 3¢a 2 =d--b KOMIVIEKC COHHH
A€Q ra xymalitupum 6yaranpa <C, +, —, {@, |AEQ)> an-
refpa Q HMHT yerugard ynsukad daso Gynanumu?

40-§. BEKTOPJIAP CHCTEMACHHUHT YH3UKJIM BOFSAHKUIN

Kyfuaarn HKKHTa2 BeKTOPHH OJAHMHK:
a,=(1,2 —), a,=(2 4, —2).
Arap Gy BeKTOp/ADHHHI GUPHHUHCHHH — 2 ra  KynafTuput,
HKKHYYH Bekropra Kywicak, —2a,+a,=0 BekTop XoCHa 6Y/1anu.

l-rabpud- & conaap MafiioHH YCTHAA Kypuaras V mex-
TOp (asOHHAr YeK/JH COHEArH

— —

Y A M
BEKTOP/APH YUyH KAMHLA OHTTACH HOJAAH dapkau MyHAal o,
@y, ...V, G, COHMAP TOMHICAKH, YJaD yuyH ymly
__ 03 Faty 1 . 1 otyam 0 ®
TEHMJHK Oaxapuaca, y xoaa {I) cacTeMa wWusAKAH GorJaHraH
aucTeMa Aefimnaiu. Arap (2) TeHWK $akaT, &, =0, =...==

= o, =0 Gyaragnarssa Gakapuica, y xoaga (1) cicreMa ud-

SHKJH spkaw (BoFaarmacan) cucmema Aefluaany.
2-tTappud. Arap ucraran k(¢ =1, m) comnap yuyn

a=ka +kay+. .. +k,a, )

YerqIMK Gaxapwica, y Xonma a sektop a: (i = I, m) Eekrop-

Jlap OPKANH YHIHK/H ‘MPOAaNaHamd (@ BEKTOP «; BEKTOPAADHHHD

UHIUKAM KOMOMHAUMACKHAAR ubopat) AedHAAnM.

2 ={6,4,4) vexrop a, = (1,2,3), a; = (3,2,1) Ba q, =(1,—~2,—3)

BeKTOD/ADHUHI YM3MK/M KOMOHHAUWACHAAH n00paT. Xakukarad,
24, + 1-ag+ l-a;, =a TermMK §panm, symKu

%a; + ayta, = 21,23) 1+ 3.2.) + (1, —2,—3) = (6, 4.9)=a.
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V dasofarm uekn¥ BeKTOPAP CHCTEMACHHHHI YH3HK/H GCF-

JaHHIM KYAWJATH Xoccasapra sra:
1- xocca. (1) 3eKToprap CHCTEMACHHHHI: a) KaMHAa 64TTa

BeKTOPH HOJMbL BEKTOpHaH HGopar Oynca; 6) Kauualinup HRxuTa
BeKTOPH NpONopunoHan Oyjca, Oy CHCTEMA WH3IMKJM OOFJIaHIaH

Gy.nann. _
Uc6oTu. Xakukarau, arap a,= 0(1 <k < m) necax, (1)
CHCTEMAHHHT k- BEKTODHRH @ % 0 ra, KoAraH BeKTOPJapuui 3C2
HOAZIapra _KymalTHPCax, 0a,+0ay+...+a-04+... .+
+0-a, = 0 6yaann. Sugy
a;=Pa, @)
6y/mo, 6y epia B == 0 Oyicun.

Bynnait xonna (1) cHCTeMauuur i- exTopuHE | ra, j- Bex-
Topuny 3ca —f ra, Koaran pextopAapau sca 0 ra kymaitupus,

HATHKANApHH  Kyiicak, (4) Ta_acocan 0-a;- . ..+ 0:ai1+
+la;+0a;,+...+(—Pap+...+0.0, =0 ra spu-
LIIaMHU3. _

2- xocea. Arap (1) cuctema umsika GOrapran Gyuca, ue-

TanraH by, by, .., b, cHcTEMA yuyH
ay, Ay - .., @, Biby ..., B, (5)
CHCTEMA XaM UH3HKJM GOpfaHTaH GynalH.

Hc6oTu. (1) cuctema unsukau GopiaHrad GY/TaHAHTH Ty-
Galmn Jo, % 0 yuys aa + a0, + ... +a,q, =0 TeHr-
AMK GawapwialE. ¥ xoala  oa + e ot ...+ <,a, +
4056, +0.5,4...+0 b, =0 Tenrmk §puHAH Gy.ara-
HHA2H (D) CHCTEMA XaM UH3MKAH GOFMAHTAHAKP.

3-xocca. Pepunran V asona (1) cucreMa uUM3MKAH GOF-
sanMaray 6yJca, YHHHC Xap Kanial KHCM cHeTeMacH (cHCTeMa

Gysary) xaM 4usHKIM GOpsaHMarad GyAaiu.
Hcborn Papas xunaivmg,

G .. @ (I<km ©)

cncrema (1) muHr KoMy GyauG, y GHIHK/IA SPKAH  GYAMACHH,
abhH (5) cuctema (1) wHsnk M GornanraH cHCTeMaHu Hpojana-
CHH. YHIA 2- XOCCATA 4COCAH dy, Qg « -+ » gy Bgyts = - » G
Abil (1) cucteMa xam uusmxsn Gornauras Gynamd. By sca Oe-
priarag xocca waptdra 3uA. JeMak, (apasumus HOTYFPH.
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4- xocca. (1) sexkTOpnap CHCTEMACHHMHT HCTAJITAH HEKTOPH
Iy CHCTEMA OPKAH YH3HK/IM H(pORAJIaHAMH.

Wc6oTn. Wcramran ai =1,m) BekTop yuyn Kyimmaru
TEeHITMK Y PHHJH:

G=0a +0a+. .. +1-aG+0G, +...4+0 3,

By Tenrnx (1) cHcreMaHuHr HXTHEpUN BEKTOPHHM LIy CHCTeMa
OPKAJH UH3HKNM HOAAMAHHIIHHH KYpCaTanu.

5-xocca. (1) BekTOpJIap CHCTEMACH YH3HKJH §OFJaHran Gy-
JHIDH YYYH yJaplaH KamHpa GHTTacH KOJraHMapH OpKalH Yi-
auKAH KPOLANAHMIIM 3apyp BA ETapJH.

HcboTu. 3apypauru. (1) cucreMa uMauknu GOrnanra
6y/cki. BekTopsiap CHCTEMACHHHHT YH3HKAW GOFJHIK/HIU “TABpH-
dura GuHOAH

alal+a,a2+...+amam=0 (7)

TEHIVIMKAA KoxpHUHeHT/IapAan KaMuAa OuTTacH noapjas dapk-
aupup.  Dapaz  Kunafamg, o 5= 0 oyacud. (7) mam o,a,=

= = Qgly—. . . =&, d, TeHIVUK €Ku

a =gy + gy + ...+ h,a, ®)

TEHrVIHK Xocka Gyaanw, 6y epla h,= -—E—’f- (k = 2, m) nap cka-
e

AAp MuKAopAap. JIeMax, @, BEeKTOP KOJIFGH BeKTOpJap OPKaJH
YyusHKAH Mdonanangy. _

Etapanaury. Papas kanaimk, (8) wapr GakapHJ/IcHH.
Y xonma (8) TEHIVIHKHE

_ ha, +bagt. ..+, a, =0 )]
' RKypurMIIGa 832 onamu3. By epra 5y =1, ;= —-}zi (i =2,m

6yau6, (9) TeHraHK (1) CHCTEMAHHHI' YU3HKJH GOFJIAHTAH CHCTE-
Ma 3KAHANCHHE KypeaTaii.

Buz wxopHra scaarragumusra Gunoad V daso uexcus
Gyncun., [UyHHHT yyyn BexkTOpPJAapH COHH uekan Oyamaran
CHCTEMAHHHT YH3HKAH GOFMAHTAHJAHCH. TYIIYHYacHHH KHPH-
THID MaKCcaAra MyBOhHUKIHD.

3-tavpud. & coinap MafiloHH YCTHAA KypWIran
YH3HKAH (pasoHHHr Oupop weknn GysamaraH K BexkTopaap
CHCTEMAacH ¥3HZa KaMuaa GHPOPTA YEKNH COHAArH YH3HK-
Ju  GOFJaHraH BEKTOPJAp CHCTEMACHHH cakJjaca,
BEKTODJAp CHCTEMACH XaM y3apo YH3HKIH GoFNaHraH Aefid-
aagn. Arap K cHcTreMaHHRr 6apd9a 4YexJIH COHOATH BEKTOp-
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Jap CHCTEMAcH YM3HKJMH GoFaaHMaran §§aca, cucTeMa XaM
UH3HKAH GOFJAHMarad cHCTeMa pelunand.

MawgJaap

1. BUTTa @ BeKTOPNaH HOOPAT GY/ITAH CHCTeMa HM3HKAH GoF-
JaRMaraH GYMMIM Yuyd o+ 0 GyaMuM sapyp Ba eTapau oKa-
HHHH KYpCATHHT. _

2. HrxHTa BeKTOpNaH TY3HJATAH 4, b CHCTEM2 WM3HAH
Gosnanras -Gy yuyH a = Ab (Gy epia A — ckansip MUKAOP)
TEHIVIMK GaXKapH/uUl 3apyp Ba €TapiH  SKaHMHH HCGOTJaHT.

3. a,f, vy ckanap MUMKZOpAAp KaHuAal LIAPTAAPHH KAHOATJIaH-
Taprania R umsr yuta(l, e, %), (I,B,p% Ba (I, v, %) BexTop-
Japu GHpOp COHNAp MafiOHH YCTHAA WWsuKJM GorsanMaran Gy-
Jianu?

4. Arap a =0 Gynca, 1, a@,a2, ..., & cucrema #,[a]
dasofla YHMKAN GOFNaHran cucrema 6¥aa onaammu? 1, a,u?, ...,

q"“" , &' cHcTeMa-un?

41- §, BEKTOP $A30HHHI BA3HCH BA ¥YJIUOBH

I-raspu¢. Bexropnapuuur S cucmesacu Oasucu xeb
Ky#umarH wapT/apii KaHOATJAHTHPYBUM S’ KHCM CHCTeMacura
alTHIARM:

1. 8 ~-upsngan GOFJIaHMATAH BEKTOPJAP CHCTEMACH;

2. S cucreManHHr Xap GHp BexTopH S’ CHCTeMa BeKkTOp/a-
PUHAKT GU3AKJN KOMOHHAIMACKH &Ynagn.

2- 12w pu Arap V pexTopsiap (asocHHHHI ¥33pO YM3HKJH
6opnapmarad Wyntai

'xl, xs' '...,xn, PR ,xk (l)
BEeKTOpJNAP CHCTEMacH MaBXyj Oyicaku, V HHHr KoJram
fapua BexTopaapu (1) cmerema opkanu WHSHKAR HORA-
Aanca, ¥ xonaa (1) Bexropaap cucreMacu V sexrop ¢a-
S0HuR2 Gastcy nedvaazu.
Papas Kunailank,

Qyy Tay v 0 ,E:, (2)

BERTOD/IAP CHCTEM2CH V BeRTOp dhasonmur Gasucw 6yacun. Yufa
uxTHepuil a€l mextophy (2) Gasuc opKRAMM uHSHKAM Hbodanatl
MYMKHH, ABHW INYHAAR o, ¢y, ... , O, COHNAD TOMMHAANHKH,
HATIKANA

a=aaq+ant...+a,a, &)
TEHIIHK GaXKapHAaaH,
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3-tabpud. V tasonnnr (2) Gasuc BerTOpJapH yuyH (3)
TEHIVIHK Vpuaa 6yaca, (o, d,, -.., ®,) KOPTeKra @ BeK-
Topunr (2) Gasucra HucOataH xoopduncmasap campu Aefu-

DH3 kellHHpPOK KOOpAHHATaJap CaTPHHEKH Xap KaHaah
BEKTOp yayH (Oepuaran Gasucra HucGaTan) AroHAJNHTHHE
© KypcaraMns.

Arap 2- tabprdun Kanoatnautapypun (1) cucrema vyek-
JH 6ynMaca, y xoala OyHpal Bektop ¢asora 9WeKcH3 ¥J-
4woBJH BekTOp ¢ase ael atanafn.

(1) cacrema V muwr Gasucn 6¥sca, V daso £ fouosm da-
30 pefnapu. V dasomunr Yumopu dimV opkamu GearmaaHap.

4-rabvpud. UYeran pekTOpIap CHCTEMacHHUHI paHIH Aeb
YHAATH UM3MKAR GOPMAHMATAH BeKTODJAPHWHT MAKCHMAJ COHHUTA
afThaamn.

I- meopema. R* asonune ucmasrean n+l mae eexmopu
gsapo wusukau Oorranzan Gyradu.

_ HcGoru. =(1,0,...0), ¢g=(0, 1, ..., 0),,...,
¢,=(0,0,...,1) sexropiap cucreMacH HHSHKTH GornauMaran

" 6ynamn. XaKHKATAH, G.€, - gty + .. -+ 0 € = (@, Uy, . . .
@, BEKTOD HOJNb BEKTOpHM HQORANAIIH YYYH o, == 0y =

c=q, =0 (yamny Kepak. Juaw R* uwuar wucrarran g - 1
TA BEKTOPH OPT/AP OPKAMH UH3HKJH HpoJaaHAUWHHE K§peara-
MH3.

Hcranran moms> Gjimarag @ = (0, dg, . .., ®,) BEKTOHH
onav3. I0KopHza KYpHO JTrarumMm3zex a= (@ &g, - -0 ) =
=0, e+ a,e,+ R en Gynamu. Bynlan g = — o, ¢, —
— gy —. .. —C en 0 xem6 wnkamu, OXuprit TeHravk n--1
Ta a, €, €, ..., &, BEKTODHWHI YHSHK/TH GOFJAHTAH SKAHIU-

THHH KypcaTajiH. Hamma.ua €, €, +.., €, OPTIAP R" apud- .
meTHK dazoBHEr CAHCHHY TALIKHA STaAH. )

2- meopema. V -gexmop Qasorune uxmulpull eexmopu
(2) 6asuc sexmopaap cucmemacu OpHGAW A20HA Yycyala wu-
suxau ugodaranadu.

UcGoru. V umsukmu dasofa (2) cuerema Gasuc 6yaca,
YA GasucHWHT Taspupura acocad, Wcraiaran n -1 Ta Bekrop
YHSHKJK Oopsadran Gynamd. [Jlemak, kamupa OHTT4acH HOJNJAH
dapkaH myHAaf oy, Oy, ..., &, Oyl COHJAD MABIKYAKH,

yhap yuyH
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G+ omt. .+t % =0 (=153)

TeHrMuK Caxapuaagd. ¥s-yaulaH MabayMrd, (3) TeHIMKRa
@,,, # 0, akc xonna '

_ Gyl + Ay + .., =0 (4)
6yus, (4) renrux (Z) crcreMaHuHr GAsMC SKAaH/HTHIa 3HI Ke-
Aagu. (3') TeNPMHKHHHP HKKAJA -TOMOHHWHM ., Ta 6y/M6 Ba

{(n -+ 1) xafgan GowIKa XalJapHH KapaMa-Kapili Hinopa Ouaan
VHr TOMOHTa YTKa3u0, KYFHIArHHH XOCHJ] KHIAMH3:

% =ha +ha+ .. kS, )

2 ——
(5) na hkz——i J (k =1, n) 6Vnamu.
: b4
A (5) unsHKAH upoNANABMUIHHET OHD KUIAMATAH (Aroha)
SKAHMHUTHHA HCOOTIafMHUS. _
Teckapucuau ¢apas KuAAfIEK, TBHH X; BeKTOp YuyH (5) Aad
apKk/H Kamuja fna GHITA

%=0,0,+ B+ .. .+ 8,4, {6)

UMSHKIH HOOJANAHH MaBKyl GYJACKH.
(5) Tenrmixnan (6) we xaAna6 aknpamus. ¥ xoata

(t, —18)a; + (hf—Bagit . . .+ (1, —Bja, =0 (7

TeHIVIHK XOcHal GYAamn. (2) BeKropaap cHCTeMacH uH3uKMm Gor-
nanmarad G6ynrann tydahm (7) Tenrymk daxar Ba dakar Gapua
xoapunpentiap Hoara TeHr Gyjranjaruna Oaxkapmnamy. e
- Mak, h, =Pk =1, n) venramxnap Ypuum. Teopema ucGor 6yaan.

IHynpait kM6, R* ¢aso veKCH3 KYn BEKTOpJap CHCTEMA-
Japura sra O6YmG, ynapHHHr Xap OHDH n Ta ¥3apo WUSHKH
GOFlaHMAraH BEKTOPJIAp CHCTeMacuiaH nbopar okah.

dcnartma. By Kurobla kynpox ueknn YawomaM dasosap
Gunan wryryanaHamus. Yexnu dasonusr n Yuwosd 6y daso 6a-
SHCHHH TALIKH/ STYBYH BEKTODJap COHHra TEHIVIHTHHH KYPIUK.
Anrebpazia fiHa weKCH3 YJNOBAH $asoaap XaMm Kapaiaid. Yek-
cHa VyauoesM  (bA3CHMHAT Xap K2#pa¥l ©GasucH Xam MEKCH3IMD,
ABHY MeKCH3 KYN YM3nKH GOFflaHMaraH BeKTOPJAapHAH Tyaus-
TaH cHeTeMaup.

Macanan, R mafizon yetupary f(x) xynxaznap ¢asocH uex-
cn3 YauoBaH ¢asopan mbopart. 1, x, x%, ..., x", ... cHcTeMa
Gy (asonnHr GasuCHHH TacBHpPJAAH.
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Mamxaap

1. (0,1, 1) (1,0,1), (1, 1,0) BeXTOpPNAD CHCTEMACHHHRT paH-
THHH TOIHHT.

2, L, sa L, nap R" amar xucM dasonapke 6yyms, L, NL, =
= {0} 6y.ca, dxmL ULy =diml, - dimL, TeHrank ¥pusan
Gynanamu?

3. a, & B2 c _BEKTOPJIAD CHCTEMACH R® munr GasicH 6ya-
raHia a4-b, @-4-c, b+ ¢ BekTopmap cHcreMacH XaMm  GasHc
Gy tumny | Hcﬁo'maur _

4, By gy .oy ak, .+ 4 la, cucrema V' cpasonnsr Gasuch G-
ra’ja al, Aasy - - -, a;-ak. ..., G, cHcreMa Xam V' HuHC GasH-
CH 3KaHMrHEN Mcforaanr {6y epAa o« 5+ 0 cKansap MHK0D).

42- §. Bextopaap CHCTEMACHHHHr SKBHBAJCHTJMTH

R® Qaso BeRTOPAAPHHEHT lqyﬁmam MKKHTA CHCTEMAcH Ge-
puarad GyJcHH:

a, G - - o a,, _ )
by by o b
l-taspud. (2) cucremanuur xap 6up b; Bekropu (1) cue-
TeMa OpKand YH3UKAH udofmanauca, (2) cucmema (1) cucmena
OPRAAL QuBUKAL uhodararadu ReRnAamK.

Bupop cHMCTeMAHWHT HKKHHYY OHp CHCTEMA OPKAMH  YHM3HKJH
HpofanaHuil MyHocaGaTH TPHSHTHBLHP- XakuKaTaH, y4HHYH

c],’ Cay oo vy cf (3)

cuctema {2) OpKa/iH UH3HKAM uomanaHagd ned ¢apas Kuscak,
" yfy TEHTJHKAAp GaKapHaanH:

b.-i= 2“{1‘ _a-j (f =r5). | 4

_é=:-2

b HuHT (4) Zarn udogacwun (5) ra KViuo, KyAuaarura Ke-
JlaAMH3;

Ii
3

®
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. r
Cp = E Vg G
=

By Ttenramg (3) cucteManuar (1) chHCTeMa OpKANH NHIHKJH nbo-
AANAHMILBIRED,

Hlyunan gaau6, (3) cHeTeMa (2) opxaam, {2) aca (1).
OpKaA® uwH3HKA: HonanaHca, {3) cucreMa (1) opKanm
9HsHKAH HdosanaHaaH.

2-tavpud. HMrxara BekTOpaap cucreMacHiaH GHpHH-
YHCH MEKHBUYNCH OpP{asiA Ba 2KCHHYa, MKKHHYHCH GHpDHH-
YHCH OPKAJH YH3SHKJIH ndoxanaHca, Oyuzalk BekTopaap
CHCTEMAJIAPHTa IKBUBAACHT BeKTOPAGP CuUCTEMAAQPU (3x-
BUBUAGHT CUCTEMOAGP) Nefinaaid.

Bexrtopaap cHcTemMajJapHHAHT 3KBHBaAeHTJHK MYHOCA-
Gati xam TpaHsHTHBAHD, uyHKH (1) Ba (2)Aap ysapo, (2)
Ba (3) nap ysapo skeupanent Oyica, y xonfa (1) cHcreMa
{3) cEcTeMara 3KBUBaNEHTAHD.

I- meopema. Arap ¢ pektop (1) cHcTeMa OpKaJqH YH3HK-
Ju nbofanaHca Ba (1) cucrema (2) cicremara SKBHBAJIEHT 63'}.11-
€d, y X0uja ¢ BeKTOp (2) chcTeMa opkamM UHIMKM MGOAANA.
Hagu.

Hc6oTn. 'E=Eoc‘-?z} Pa Ei=zﬁﬂ'3, TEHIMKNAPIAH -

T - a r A 4
o= ,;, i E_EI Buby) =§ % (;.21 By ) b= ;.E; 86, "'=§] 8 b,

TeHIVMKKa kenamus. Bympa e, B, Ba §, nap cramsp muxzop-
siap, AbHH & MaBJOHNHHT SNeMEeRTAapUNHD.

2- meoperna. (1) cucmena susugru apxau 6yaub, y (2)
cucmena opxasu wusuxau upodaranca, (1) nune eexmopaapu
ooty (2) nune eexmopaapu conudan xamma Gjamatdu, SoHU
T8 menecusaux bamapusadu.

Hebots r>>s 2e6 dapas {kpnaliink. Teopema Luaprara
Kypa

L‘:l l+p£2_2+"'+l‘:s 3—21&; /e (6)

Koopanuatanaps By, Pi, - . - , by, COHAZPRAH HOOpAT 69/
rag r Ta's y/4ORAH KyMuJarH BeKTOPJapHH ONTAMH3}
Ef=(|-“i|’ MWgy « o0 s p‘ig) (i=l1,r)
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r > s GyaraHn caGabmi R° ¢asofia 6y EEKTOPJAp UH3HKAM GOF-
naHrad. Jlemak, Kamupa GHTTacH Honpas dapkmi &y, R, . . ., R,
r r

COHAAD MaBXyA OYauG, ynrap yuyH Eki-ci = Z L (THARTE
i=l i=1

: r
N ”ts) =2|(klp“’ kf Pig » » ¢ ’kf I.L‘s)ﬁ.ﬁ TeHrAHK 6a-
l:

Kapunany. ByHia BeKTODJAPHHHI AHFMHRHCH 0 BeKTOp Ba Oy
BEKTOPNIAP YH3HKAH GorjawMaras GY/Arand yuyH

Ekﬂl“ =0, Ekil'liz =0, ..., gkil"‘\x’s =0,

=1 i=1
Dby =0G=19 ()
i=l

Gyaanu.
(6) Ba (7) napra acocam, KyHHjarura sra Gynamus:

r r ] & r §
= 2k (Db )= 2 Dbewy b= 205 =0.

By tenramk sca (1) cHCTeMaHHHT WHSHKJH SDKJIHAMTHTE 3HA
kenapu. Iy caGa6iu 7 < s TeHrcH3MMK GamapuAalH.

- raTHxka. Mkkura sksupasieHt (1) B2 (2) BekTOpsIAp CHC-
TeMACHHHHI Xap OHpH YHSHKJM 3PK/H CHCTeMa Gyuica, yJapHUHP
BeKTOPIapH COHH TEHT, ABHH r = § GyJaiu. ’

McGoTn. 1- Teopemara acocad, OHP TOMOHJAH 7 <9 Ba
HKKHHYH TOMOHJaH S < r Gynany. ByHmaH r = s kenu6 uHKamH.

2-HaTHXA. 4, dy, ..., @ CHCTEMAHHHI MAKCHMal 7
Ra S Ta BEKTODJAPHIAH TYSHJIraH HKKHTA YHSHKIAH COPJaHMA-
TaH KHCM CHCTEMACHHW OJICaK, r =S Gynaju.

Hc60oTn Bepniran

4y, Gy .- » On 8

CHCTEMAHUHT MAKCHMAJ F Ta BEKTODHJAH TYsWiraH Ourra 4H-
SHKJIH SpKJAH KHCM CHCTEMAacHHH

A Ay .- s B <) ©)

IeniHK.
(8) cucremaHmHTr Xap Gup BekropH (9) OpKanH UH3MKJAR Hpo-
pananagd. Axkcuuya, (9) cuctema (8) HHHT UWHSHK/AH KOMOCHHA~
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UMACHAAH MOOPAT, YyHKH {3) HMEC xap Gup afi = I,7) BexTOpH
(8) opxanu KyAmparwa HHSHKK HpoLanaHafy:
a=0-G,+0a+...4+07_,+ 1.9+

+0.a, + ... +0a,

Ilynpait kesad, (8) Ba (9) cucTeMasap 3IKBHBAJGHT CHCTEMA-
napaup.

{8) HuMr Maxkcuman § Ta BeKTOPHAAH TY3HJIraH MKKHHYM 4H-
SHK/H 9PMJIH KHCM CHCTEMACHHH

By iy - .o, G, (3K M) (10)

opKka/H OenrHjacaK, IOKOpHAard Myxokamara acocad, (8) sa (10)
cHcTeManap, v xonsa (9) Ba (10) cucreMmasiap 3KBHBaJieHT CHC-
TeManap 6yvn6, |- HaTKara MyBody, r =s Gymagu. [demak,
r =m waptaa s =m O6yau6, (9 Ba (10) aap Gurra cuctema-

HH CHJAZHpaTH.
3. HaTH KA. DKBHBaneHT GyAran
Ej,!a—as ‘.. !‘-I-st ) ‘(ll)
Bubyy.... b (12)

" BEKTOPAAp CHCTEMAJAPHHUHT PAHIJIAPH TeHT.

Hc6orn. (11) Ba (12) napusrr & va ! paHTJApHAH aHUK-
ZIOBUH UM3HK/M GOPJAHMAraH KHCM CHCTeMasapH

G, Ay o, 8 (RS, (13)
by by, . B (I<t) (14)

6¢acun. (11) Ba (12) crcreMmanap —— SKBUEANEHT.

2- TeopeMara xypa, (11) cucrema (13) opkanu uHauKau ndo-
nanatany, (13) mmar xap Oup a; Bekropu 3ca (11)  opxam
% =0.a,4...+1.g;+...+0 a kypmuumma udonasana-
au. Xyooy uiydra Yxmaw (12) sa (14) cucTeManapHHHP 3KBH-

BaNEHT/IHTH KYPCaTHIaAH. DKBHBAJCHTVIHK MYHOCA0ATH TpaH3H-+
" TuB Gyarary cababmu, (13) Ba (14) cucTeMmanap sKBHBaJSEHTAUD.
Y xompa 1-Hatikara acocaH k£ =1 SkauAMri KeJMHS 4HKARM.

43- §. H3OMOP® YH3HKJIH SA3CIAP

Altraitiag, P maitzon yCTHAATH derad VAY0BMH Hrxkuta V
Ba V' wsuam dasonap Cepuarad Gyncus.
Tawpu¢. Arap V Ba V' umsugsm dazojap opacyia LIyH-
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Aalt ¢ axCABHTHPHI MabkyA O6Yam6, y V Huur xap Gup x
BeKTOpHHN V' HHHr OWTTa x' BexTOpura (mwy OHAan Cupra V
HHHT XaMMa BeKTODJIADHHH V' HHEr xaMMa BekrOpJapura) ¥s-
apo Gup KHAMATM aKCIAHTHPCA Ba KYRHJArH maprviap Gaxa-
puaca, V Ba V' (azonap y3apo usomopg wusuxau asosdap me-
AHnagu:
- % -

) x> x" pa y—>y 6Ynca, x—l-y‘-"x +y’ 6ynany, Byu-
Aa x+y¢EV Xy EV(X, yEV ¥, yev)

2 x—*x' Gawapuiranga qx"*'ax Gawapniage. Dysza

axEV, ax €V (€, x€V, X EV).

V pa V' uusukiu ¢asosapHRHT H3oMopaMTH 22 opKann
GenruiaHany. ©

Teopema. & matidor yemudazu n GA406A4 UCIIAAON UK~
xuma V ea V' uusuxau gasosap usomopdoup.
HeboTn, V Ba V' napuuer GasncslapiHH MOC DABHIUZA

& T s Gy ()

el, € ... . [en @)

OpKAH GeATWIAfMK Ba V HUHT Xap Oup x= 2, + aze; + -
+ ...+ @nes BexTOpHra V' HHHT MOC KOODRHHATAJADH TEHP
Oynran X = 08 + 0y -+ . . .+, €, BEKTODHHH MOC KJSIMH3!

F=oy + oyt ... e X =y et agert. ..+
+a,e, ®
Gyapa o, €&P. By akchanTHpril ¥3ap0 OMp KHAMATIHIHp, WYH-
EH fHa
y=hi&+Bert... +B,e, ¥ =
=f31?;+[3,?§+..-+-.-+ﬁ,,8,, RO

AKCMAHTHDHIIRE OMHG, X = § fecak, o; = B(i= T, 1) Kemu6w.

Kamn. ¥ xomma X' =y Gynapm.
(3) arcyiaHTHPHIN H3OMOp(pHSM TaBPHOHHHHT HKKajda WapTH-
HH KaHOaT/IaHTHPaAH. XaKHKATAH.

Xty =(et ot ... +oe)t
+e+ Bt ... FBe)=
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=@+ D)+ (- BYE+ . .. +a, + B, 3
>+ Bye + @+ ple+. .. +(a,+ Be, =
= (g et ages+ ... Fa e+ Brer +Brert ...+ Paen=
=;f +"-!}r.
PRI S Ry R )
- ¢

N 0P YUYH & x= o6, + Aty €5 +-. . . - G, €, ~>

—
!

"*aalzf—}faa,};+. +Cld.n€n ocx C(X-—Gt

IHynaah xum6, V,o V. 6ynapu. (3) akchanTHpRmAAH Ky-

HEAATHNAD XocHA Gyaapu:
0=0%+05+...4+0 ¢,
“>0ei+ 0+ ...+ 0.e.=0,
733

a1=a2=_ . =al-] =(1£+1= . e s =C{,ﬂ =0’ c(,l-":l

KHAMATAAPIA: X = &~ X = € 1.

Hemax, (1) Gasuc BekTOopaapH Moc paruiufa (2) 6asuc Bex-
TOpJIApHra AKC/IaHANM.

Mucon Xakukui counap MafiioHR YCTHOATH BekTOpJaap-
HHHr Y9 ymonan R® dasoch Ba  papawanapy 2 laH 10Kopu
Gy mara f(xy = oy oty x 4 o, x? KYNXANMADHUHT YU VMOBAM
- R, ¢asonapit maomopdaup.

Byuu wc6otiaum yuyd & —=x ' (i = 1, 2, 3) aKcaanTpuw-
HU YpHaTHII KRdos,

E= (ao: Ly as) _'q;" f(x)i

5’:@0, B, P “‘5’ gl = ﬁo + ﬁlx + Bax?.
¥ Xonpa
@+ b= (e, + 0,8 + o) + _(ﬁof_’l + Byey + Bats) =
= (0t + Bo) 2 + (2 - B)es - (ota + By —> (ctg + o) +-
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+ (g + Pux + (o + B 1 = oy + oty x + ox®) +
+ By -+ Brx -+ Box®) = J(0} + glw),

a+b 3 f(x) + g(x)
B4

. _ - e _
oga= CZCX.D el + 0:051 82"[‘ OCGCg es — aao + wlx + aagx2 = G’.f_(x),
-
aa—rof{x)
6ynann. Bynpa o, o, o, & Jap XaKHKHA CoHMap.
44- § BEKTOPJIAP CHCTEMACHHHHI YH3HKNH KOBHFH

Bua kucM asosap Temacupa V, qnanmﬂ (a30HHHT YeKsH

cougarn KucM dasonaph kecwmmacy L = ﬂ Lz sHa V  uumEp
P

KHCM (basocH GYAHIIMEM aliTHG §TraH SBHK, L guem daso 6ya-
TaHn yayd y

ay Gy ..., 4, (1)
BEKTOPJIAp cHcTeMacH OuwsaH OHprajHkAa yJapHHRT
Mt At heds (WMEP) @

KYpHHHIONarH Capya YHIHKAH KOMOWHALHANADHHE XaM Vauga
cagyafign. (2) xkypumHwpara uomand & mahaon yerufard V
UHSHK/M (A3ORHHT wusuxau KoGuru jennamn. _

Bua 6ympan kefinn 6y uMsukau KoGukuu L (a),a,, ... ,a)
opkany GenrmaafiMuz Ba YHMHT Gabay OMp Xoccanapwy 6mau
Kyfisga TaHARMGS YTamMua.

I- meopema. Azap
31» b_av MR | -Em (3)

~cucmemanune xap bup eexmopu (l) CUCMENG OpKaAy QUSUKAL
" ugpodaranca, y x040a

LB, 85y o v v bm)c:L(al, Gg ey Q) ()

GYnanu.
Heboru. Papas xunaimk,

_5;& = GlJu‘-;l + akz‘_fz +...F anan k=Lm
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wl

69scun. Byunaik xomaa L (b, b,, .+, b)) HEEr WxTHépHi

BCKTOpH
=Pyt By + .. A B, 0, = Bilomdy +
+ s - ta,a)+ Blona, + |
+ Oy + oo azad) £+ B, d
—!—ocm’tg-!- Fa,, an)ELal,aa, n)
6ynanu. By sca L{b,, by, ..., Om)SL (o, @, ...a) 3Ka-

HHHH 6mumpallﬂ

Byw tynnamuuer wusaRan xoGiFn {0} TYMAamman HGopar
neb onuHAAY.

2- meopena. Aeap () cucmemanune panew r 2a mexe
6iaca, L(ay, a,, . . an) QUBUKAL KOOUK r (avoeau Gjradu.

Hce6orn. (1) cncTeMAHUHD paHrHHH AHHKJAOBYH KHCM CHCTE-
MaHH

Gy Gy o .\ G G

opKamt Genrunafivus. YHIa GASHCHWHT Tavpupura acocan (1)
CHCTEMAHHHT ucTaaral sektopd (B) OpKA/H  H3HKJIH ucbonana-

Hafs. ¥ xonaa 1- reopeMara acocan, L(d,, &5, ... ,a,, . . 4 a)s

r
SLg, a...,a) 6fnam xamia L(ay, a,. .. ,a, a0,
, @) A uCTaATaH r+k(e=1, n—r) Ta_BeKTOp YHIUK/W
ﬁomanran Gysrany  Tydaiiam Lia,, a,, ..., @) XaM r Y2HOB-
JH KUCM (asonup.
Mucoanap. 1. & counap MafifoHH YCTHAa2 aHWK/JAHTaH,
JapakasapH n ZaH Karta Gyomarad fi(x) (=1, 2, 3, .. ) kyn-
xapnapuunr V,, dasocugan M ={1, x, 4%, ... , "} (l<m<
= 1 cncmmanu o.nama By cucremanan Tysunraﬂ L(M) 4p-
SUKAH KOGMK 3JeMeHTaapH f(x) =@, +ax+ a4+ ...+
+ apx™ (@ P, k=1, [, 1) KYpuuMInAarH  Kynxagnapian 'rysn.u-
ran kucM Qasonr Hdofanaiiay. Arap m<n 6fnca, LMYV,
Ba m=n Gynranga xca L(M) = 41 G¥Mamu, UYHKH HKKHH-
. Xouia M cHCTeMA Ve tpaaoHHHr OasucHHH TAWKEA 3ITAAH,
2. a,bmc aemopnap By epra ax0) 6urra TVFpH
unsukga érca L@, b, ¢) = L(g) 6ymamu.
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3. @, b ®a ¢ BeKTOpJap KOMIAZnap OfaMAraH BeKTopJap
6yom6, c=a-+b 6Yaca, L{a, b, ¢)=L(a, b) Ofmamu (uc-
60TAaRr).

Mauwxgaap
1, Arap a,, @y, ... ,ap, b cHCTeMA UHBHKAH GOPJTaHTaH
6yaca, ¥ X0ARa @y, Gy, . .., G CHCTEMA YHBHKJH SDKAH G-
raHfa Ba (axar wynparuka bEL(ay, Gy .. .4 Gp) SKAHTHTHEH
HCOOTAaHE,
2, Arap a,, @, ..., G, €L (b, by ..., b,) B2 kK>m
6ysca, y Xoaaa 31, E,, ce ey Ek CHCTEMAHMHT H3HKJ/H  CORJIHK

. SKAHJATHERH KYPCATHHT.

45-§. JKHCM GASOJAPHUHT WMFHHIMCH BA TYFPH AUFHHAHCH
Anraiinng, A yusaKAH $aso Ba Ay, Ay, ..., A, 7ap yHHRT

KucM dasonapa 6§acHH. MabayMgH, :ﬁ|A‘ =B xam A Yu3HK~

i asoHHHr KucM dazocu Gfaagd. Kpewm dasosiap kecHInMacy
TYWIYHUYACH OPKAJM YJapHHHT HAHPHHAMCH BAa TYFPH AHFHHIMCH
TYWyHYanapy MaBkyf. _

l-taspud. x, €A, %,€A, ... ,x, €A, 6yaranza

Hntat.. .+, t)

KYPHHHIUZArA Gapua fAWFHHAmAap Tyniamura Ay, A, ..., 4,
KHCM ghasoqaap durusducu Jefinjag ba y

At A+ .+ 4, @

OpKaaH OesIrHAaRaly. _

Mucoa. A uisuxan ¢aso cubamiia R® (yu Yinos/u BekTop
$a30) naru Gapua YMSHK/H 3pKJH BeKTOPAAD TYILIAMUHH OJIAMH3,
A, cupatiaa xOy Tekuc/AHKKA Rapasifen GyaraH 6apua uHsHKIH
SPKJIH BeKTOpAap (asocHun, A, cudamia x0z TekucIMKKa napan-
Jell Gyaran Gapya UM3HKAM SPKAK BEKTOpAap $asocCHHE OMaMH3.
By xoapa A, Ba A, napunur #urnHaicH A ¢asoHn Oepani.
A, A, sca Ox YKKa napaznes Gy/raH YHSHKJAH SPKAH BEKTOp-
Aap TYnaaMuaan H6opaTaMp. :

Xaxukaras, f, j, & nap moc papamga Ox, Oy, Oz VYxAap-
ra napajnen Gyaran Gasuc sextopaap 63ca, A (azoHsHP HX-
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THEPHI X BeKTOPH X = ai -+ b + dk w¥pusnimna 6§moS, 6y ep-
na ai +bjcA,, ¢ i+ dREA, 6ynanu. .

2-taspud. Arap (2) xuom asoHHEE Xap 6UP BEKTOpH
frona  yeyata (1) kypummiina  udomanaxca, (2) WHFHHIMrA
A @ =_l',_r§ KucM (azonapuuHr mgFpy  dururduce  nefinnaan
Ba y APAP .| . DA, opxanu GearnnanHanu.

1- meopema. Ai =1, n) xucn Gasorapnunz xap Gupu
xoazan Kucm azoaap durunducu A+ A+ ...+ A+
+ A+ A, busan seona woay ymymud saemenmea
sea Gjaca ea gakam wyndaeuna (2) duruadu Al ==1n)xucn
asorapHune mirpu durunducu Ggaadu. _

VcGoru. 3apypaurs. x=x+tf+ ...+ %, €4+
A4 ...+ A, 636, x sexrop y; € A, (¢ = I, n) 6yaran-
A2 x=g +y,+ ... +y, Kjpummra sra GRS, x; + y;
Gyacud. Bymtahi xomma X+ X, + ...+ x, =y + g+
+ ... +y, TeHNMKRAH x, — ;= (Y, ~x) + (y; — x;) +
+ .. kW, —x)EA NAF A4+ A) e XocHa
Kinamus. X, %y, 6yaca, A N (A,+ A+ ...+ 4) = {0}
6ynapu. Xyams wy yeyasa x;—y¢; = {4, —x)+ ... +
+ @t )t )t )€ A D
NA+A4+...+4_,+4,+ ... +A)mMyHocabatra
Gunoan, x; #y; 6yaca, A N (A, + A+ .. 4+ A, +A;,+
+ .. .4A) + {0} neran xynocara kenamus. Iemax, (2) Tyrpu
inruamy 6yamaca, 4; (A, + A4, . . . + 4 +A‘-+[ +...+
+ A,) ={0} mapraap Gup BakTAz CaxapHaMac SKaH.

: Erapauaunry, Teckapucunn dapaz xuaaimk, ashad A; N
N +A,+ . A+ + . A+ A) = {0} 6y

cuti. Byunat xoama x€ 4, + 4,4 . .. + A, mnr (1) xypu-

HHUIG AITOHA YCY/AA TACBUP/IRHMAC/HMTHHH KYpcatamus.

Xaxuxarad, Oup TOMOHZAH X ==x + X, + ...+ %, _OF-
a6, aedu (1) Yousas GYATaHH X0/Ka, HKKHHUH TOMOHMAH HOJ-
han Qapga ?I;EA; f (Al +_A2+ e "(‘A;_l +Af+1 +.. 4+
+ A) BexTop yuyK wyHtak a, € A), @, €A, . .., 4 _ €A,
ey €4, -, g, € A, BekTOp/IapHu TOMALI MyMKHHKH, Ha-
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mokaza X o+ A, —(E,+El)_+(}2_+
+32)+ oo e ) g — a)+ +(x +a)
TRHTAMK  GaKapunagu. Bymmr yayE @;=a, + a+...+

+ai l-{-aH_l+ +a ne6 omm Kugos. Hemak, (2)
ARFHHEY TYFDH ﬁnmrum Gyamafiny. Teopema ryna ucGor 6yn-
m. ADAD .. @A, =V, 6faran xon MyxuM axamHstra
sra. Dyupaft xonna v, cl:aso A; Kucm  dasonapHHHT  TYFPH

finruAAHCHra &iaran feG 1opuTiaam xamaa dim V, == Ydim 4,
B i=l
TEHMHK Ga)apuaagy.

Mawkaap

1. Hcrasran R® gaso GHp VAYOBJAH yyTa ¥3apo mepicHId -
Kynap 6Yaray ¢asonapuuHr TYFPH HAUrMHAHCUAAH HGOpATAHD.
Dasomars HXTHEDHR HyKIa KoopauHatamapu Ox, Oy Ba Oz
YRJAPEATH HYKTANAp KOOPAAHATaNADH OpKaAK Oup Kuiuatnu
YCYJIRA ARHAKJAHWUIRHA KYPCATHHT.

2. R® pa Gepunrad yura KucM $asonaH MXTHEPHHE MiKuTa«
CHHKHT TYFpH HHFHHAHCH OY/raH KucM dasora MHCOM KeATH-
PHHT. _

3.a,f ..., pEHR B ¢,6, ...,¢ OPT BeKTOPJIAP
Gyaranna {« el +Pe,+ ... +pe}=V, tenraux Ypuuan
Oy AauMu?

4. Arap A umangm dazo A;, A, KucM  QasosapHuHr TYFpH
finrunancHIan uGopat Oyaca, y xoama: a) A, 1 4, ={0};
6) dim A =dim A, 4 dim A4; sKanmraau ucGoTNAHT.

46-§, YHIHKJIH KYNXWIIHKIAP

£ wafgon yermard n youoemu V dasomurr W oxuem ¢aso-
ot Ba V asora Termuin x, Bexrop Gepuwiran Gyaceu. W wuur
HCTAMrAH J BEKTODH YUYH 2 = X+ 4§ KYPHHMILAATH BeKTOp-
. Jap Tynaamuun [ Gunan Genrusafimia.

I-rabpud. x,+ W ={x, +y| x, €V} rynnamra W Kucm
$A30HWHT X, BEKTOPFA CWIKWIAJAH XOCHA GYAran uMswyan

KYOXHAMMK mefiniai Ba v /= x, -+ W opkam Seardaananm.
By TeHrauk wyHn Kypcatagukd, W HMHI_ Xamma BekTopia-

pHra x, BeKTOPHH KYwcaK, ff HHHI Xavva z BekTop.JapH Xo-
Ccua Gymann.
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- mteopema. H xgnxursux V nune Kucs asocunu mac-
supaquts yuyn x, €W, avue H=W wapm 6awmapuiuuu
sapyp ea emapail.

Wc6oru. 3apypanrn. H xynxwemk Kuem dasons

Taceuparaca, H pa 0 HOJIb BEKTOP MaBKYyA Gymu6, Aemak, KaH-
Zallgup 2 BEKTOp YHYH z=x,+y=0 Gaxapuranu, GyHnan
Xy = —y €W ket unxapu. ¥ xomma W xueM daso Kywmm
ama/ura HucGalad rpynna SKAHWHH HAsapaa TYTHG, rpYnmaHuHr
ravpudmra k¥pa H=x,+W =W, H =W Hz Xocua xuna-
MH3. .

ETapAuaurn. x,€ W 6amapunca, H KucM (aso xaHy
" paBitiaH, YYHKH TPYMNAHHHT XOoccacura acocadH ff = ?0+W—W
H =W Gynranu.

Haruxa H gymxuaimk V HUAT KucM dasocH GJamacan-
I'H YUYH X, ¢ W IapT GakapHIMUI 3apyp ta eTap/.

Ymyman, V waur 6urra KHcM (asocHHE TYPAH X, xo, xo,

. € V Begropaap (¥inal cumkuTHwRa TYypaM A, H', 17, .

Kyrnxnnnux.nap XOCHA GYnapu. X, -+ W KYTIXMARMKKR Teruuny
uxTHépHi x Ba y BekTOpAapHmHr afimpmach W _Kmem (asora
- TerHuL 6yaanM. XaKWKATaH, X =X+ 2, y =%y + z,, GyHia
z, 2, € W sxawmrugan x—g =(xt,4- 2} — (fg4-2) =2 —
~— 2, € W Gynagn.

2- meopema, Hxmubpud uxxuma x,,+ W oea y,+ W
KgRXUAAUL ymymuldl saemenmea sea Gijamaadu éxu yrap yem-
Ma- yom myady, _

- Hc6orn. Afralinuk, %+Wspe y,+W _KynxmimmHEIap
YMyMHii X SieMeRTra sra Gyscd. Y xoma x,—x €W Ba
Yo—xEW Gysama. Kyfnjaru TeHrJuxaapHd_€3amus: Xt
+W =%+ ((f—0+W),_s W =x+(H—» +W)
Bynaarn (¥~ x) 4 W Ba (o — %) + W Kjumnysuiap W 6u-
JiaH yCTMa- YCT TYILAIH.

Hemak, IOKOPUIATH WKKHT2 KYNXWImK %+ W K§axummx.
Ka TeHr Oy/apu, AbHH (ePH/IraH KYNXWIIHKAAD YCTMa- YCT Ty-
Iuag.

3- meopenma. V sexmop c,basonune W sa W' xucm ¢haso-
Aapu Oepusean Gjacun. ¥ xoada

H=x+W, H=x%+W ()
Kiinxuaruxaap yemma-yem mywuuig yiyn W oea W' oarap
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yomma- yom mymniin 8a x, — x, € W 6gauwn 3apyp éa emap-
2. _

Hc6oru 3apypanru H, =H,=H 6jacmt. ¥ x € H
BEKTODHH KyHugard Kypumwilliapia &samus: x = X 4y B

X=x,+y. Bynga g€ W, ¥ €W 6ym6, %, + y =x,4+§
TCHM/MKJaH

V=G—%+7 @
TeHPHK ke/H0 unkamu. Arap x BexTop H na Ysrapca, y Xour-

xa y BexTop W’ Kuem Qasopa ysrapalm.

Hemak, xap Gup y EW raycew Tonn.rm6 naruxana (2)
Ypuuan Gynaau.

Xycycutt xomma, 3y’ =0 Gyaca, y xoama Y= —n —%)
6ynamu. Byngau kjpmuagskm, x, —x, € W oKaH. '

Jlexut (2) gan W' S W myHocaBar Gawapunagn. Ilyura
Yxwaut mynoxasa W S W’ myHocaGatra onul Kenajw.

lynzait kume6, W =W’ Ba %, —x, € W.

ETameeru W=W Brn—x €W, avhy  H, =
=45+W, H, =+ W, xl x, € W 6fncun.  Hxruépnit
xX€H, BEKTOPHH x = x,-+ y (Oyana y € W) kypusuuga &3a-
M3, EyrmaH x =06 —x) + {6+ ¥} =X+ [, —x) + 9],
X —% €W Ba y € W Gyaramn yuyn a W uuar Kicm (aso-
JIATHIaH: (x1 —X) + ¥y € W 6ynamu.

Hewmax, x € H,, svan H, S H, mynocaGar ypuuwnm. Uiymra
Yxwaw H, = H, HU HcOOT KHAaMu3.

By MyHocaGatiapgan fi, == H, tenrmikka sra 6ynramus.

Hatuma H=1x,+W unsumu xymxuamg Yiosn W
KHcM aso Yuuod Ousiam yorMa- yer tymamd, sshn dim H =
=dim W. R® ¢asora TYrpu uHsHKAAD GHp VAUOBIH, TERHC/IHK-
fiap 9CA2 MKKM J/NOBJH MHMIMKJM KYNXRAMHKAADIHD.

47- §. CKAJIAP K¥NAHTMATA 3FA BYJITAH ¢A30JIAP

Bekrop dasora -ra'bpqu G6epraneMHsfia GH3 GaKaTr-
Ha & MafiioH, BeKTOPJAp TYUAAMU BA AKCHOMAaJApAaH
doifinanauran sAHK. Arap BeKTOp $aso aneMeRTNAapH YUYH
YJAApHHHT CKANAp KyHa#iTMACH TYUIYHYACHHH KHPHTCAK,
Xap xun rabHaTiad BekTOp a3  Xocwa Gynaan. Xosup
myHgait ¢asosapHUHr OHTTACH OHJAaH TAaHHWAG YTamus.
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Komnyiexe counap wMafiflons ycTHZa aHugaaHran V
BeKTOpJap (ha3ocH Gepunran GYJacHH. :

l-tabpud. Arap V dasoHunr xap Sup kydT x Ba y e
MEHTJIapPHId yJapHUHD CKanAp KyualttMack fef aTasyBUH siroHa
( %, §) XakuKul COR Moc KYBuAraH 6yanb, 6y MOCIUK YuyH:

]) (x! y)__(y: .PC)

2 G4y =@ D+

3) (7\, X, y) =} (x, y) (Gy epia_} — uxTHEpHil XaKuKHil coH);

4) (x, ) =0 (x =0 6yca, (x, x) =0 6ys1ann) akcHoMatap
Gaxapuaca, y xoana V @aso ckarap xijnatitmaza sea 6§a-
2aH ha30 Aefinnany,

IOgopunarn akcuomanapiian ckaasap KynaHTMaHHHT KY-
fiuary_xoccanapn KeJqH0 YHKaaH:

DG y+2)=@+z D=0 V+E =G+
+ (x 2%

6) (x, M) = (hy, %) =A{y, X) = A (x; o).

2-rabpud. Arap V dasonsur ucranra X = 0 saemeHTH
YUyH (v x) #* 0 6yaca, V (aszona aHAKMAHTaH cKaaAsp Ky-
nafTMa XOcMAC cKaAap Kgnadmma NedHNalH.

3-Tavpud. Arap V ¢asouuHr neranrad X Bay INeMeHT-
JIapH yuyH (x. §)=0 6yaca, (x, y) ra V na Hoav craasp
kynadmasta neHHany.

Bus 6ynnan cyur dakaTruna xocMac ckaaap KynafitMa-
ra sra Gyaran Qasojap OHJIAHTHHA IMYFY/JaHAMH3.

4-tabpud. Arap V ¢asoHuHr mcrasmran x 7 0 sexTOpH
yayn (x, x) > 0 6y.aca, Gyniah tt}asora yrumap ¢asoe geim-
JA3IN.

Miucoanap. 1. KoMnoHeHT/apH XaxuKHit COHJADAAH HOO-
paT GyaraH Ba y3yHAMFHM f Ta TeHT GyJran KopTexaap TyaJia-
mun R’ opraau Gearunaiimus. By TyrlﬂaMHHHI‘ HXTHEpHA x =

={a,, tg, ..., 2)Bay =0, B ..., H,) anemenriapu
yuyH kyumm va A € R conra Ki’maﬁmpnmﬂu MOC paBHIIAa x4
+y=(oc[ +PBy a By, 2, B Ax=(oy, day,

, Aa)) opxanH xupuTcak, R wnsuksm daszo 6yaang.
Sunu R' ma ckansp Kynaiivanu (x, y) = @,- ]31 + a,-f, +
+ ... o, B, opkadu KHpHTCaK, Gy cKansp KynalTva yHH-

Tap cbaBOHHHr‘ Gapua aKCHOMANAPHHH KAHOATJAHTUDAAM (TeKIIH-
pHO KypuHr),
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2. la; b] Kecmama yaaykcus GyJaraH Gapua xarukuit QyHk-
waafap tymiamuen Cla; b) opkamn Gearmnafimus. By Tynaam-
Ja x Ba Y PEKTOpAGD YUYH KM BA KYNANTHPHWHH Kyfiu-
AarA¥a  KHPHTaMU3: x=f(), y=o() 6yaranga x + y =

=)+ @), Ax =Af (@ 6yacun.

Arap Cla; b) Tynnamaa (x, y) ckanap KymaiTManu (x, §)=

= j O e dt Kypmmmna kHpurcak, C[a; b] xam yuurap da-

30 6ynaJJ,H
Butta daszoHHHr Y3HAa cKaadap kyaafiTMaHH xap Xua ycyae
A KHPUTHII MyMKqu Macanan, Cla; 4] ¢asona ckansp ky-

nafitmaru (x, y) = ff O o Vi()dt opxann Kupura onamua.

a
By epaa V(! [a; b) kecmana HoAgan GapkJi HXTHEPHH Y3AYK-
CH3 (QYHKUMS.

48- §. OPTOI'OHAJ BEKTOPJIAP CHCTEMACH

l-Taspud. Arap yHuTap GasoHHHT HKKHTA X Ba y DBeK-
TOpH YuyH (¥, y) 0 Gynca, ¥ >go.m1a xBay BEKTOpJIAp Oprio-
2onan sexmopaap LEAMAATH.

By Tavpudnan, Xycycuid xodaza, x =0 sexropuuur HCTAJ.
TaH BeKTOpra OpTOTOHAJIHTH yJapfaH KaMuaa GHTTacH HoAra

TEHTJHTH €KH yaap OpacHnarH Gypuyax Eﬂ AaH  HOOpaT/IHTHHH

Gunampagn, uynxke Oy dasoma (x, y) = |x|- 1y cos (x, y)
R 8a C [a; b] dazonapna ukxkuta aemopuuur opmronanmx IuapT-

Japs Moc paBHwma o, - B o, P+ . . B, =0,
. _

5 fOo@dt=0 Tenrﬂm{ﬁap épaamHia aHHKJAAHaIH.
* g.ras pud. Arap V BekTOp PasoHuHT GHpOp

al, ag,...,a ()]
BEKTOPAApH CHCTEMAcHHHHI HCTANraH WKKH IeMeHTH ¥3apo
opTorotial 6yJca, ¥y xonga (1) cucTeMa 0pmoi2oHaA 6EKMOPALp
cucmesacy Lehnnagn.

Macanan, n ymuosan R daszoza e, e_g, ..., &, CHCTEMA

OPTOrOHA/ CHCTEMaAHp (?,- ({ =1, n) — opT BexTopAap).
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3-rawpnd. Arap oproroHan cucreMa KapaiaTraH (aso-
HHHT GasucH Gysica, OyHAAl cucTemara opmo2oHar Gasuc Jedu-
NagH. _ _

Macanan, e, ¢, . .., ¢, cuctema R° casouuur oproro-
Haa (asHcHIHp.

49- §, OPTOTOHAJJTALL XAPAEHH

XakugHi COHNAp MafAoOHH YCTHAA AHHKJAHTAH n V/IYOBAH
V ¢aso HuMr uxTHepai

—

g 8- &, ()
GasUCHTa ACOCAAHHG, ‘

€h €95+ -+, €, _ (2)
OpTOroHan GasHCHH TY3MLI Kapaéun Guaad Tamumamus, By epiia
(1) nan (2) HM XOCHN KHJHIL OPMO20NGAAGUL HAPaENY AeHHAa-
am Y Kyhnaaruaay uGopar. TysHJanuraH 2 OPTOrOHaN Sasuc-
HHHT GHDHHUH ¢y BEKTOPHHH ¢y = g; 10 O/laMHs; g, + | 1] 6y
raHujian e, + 0 Gynanu. SHAH, HKKHHUH €5 DEKTODHH ey=ga+

+ag, =g+ @ e, WAKIA OO, o COHHH WIyHfali aHHKJaii-
JHKKH, HATHXaja

(81, ez)+ (ell gs+°‘31) - (3)

GyAcHH, SBHK e, Ba .‘3s BeKTOpJaD OpPTOTOHaJ 657.!10}1& Agpano
e,sﬁo SKAHJHTHHH KYpCcaTaMH3.

_ Xaguxaran, (l) GasHc cucTemaHy TAWKHA STTAHULAH YHHUHD
{g1, 8} KHCM_cHCTEMAcH XaM UWMSHKAM GORIaHMaraH Gyvamm.
LyHuAr yuyH e, v O.

(3)_ menrsmkaan (e, %) =0 6yaramn yayn (e, &) +
+ a (¢, el) =0 6ynanu. OXHPrH TeHr/IHKLAH 3Ca

o =— (e1. 29 @

{¢1, )
TOOHJAJH.
Bram (2) CHCTEMAHHHT ¢, BextopuuH, f, Ba P, JapHH HO-

MaBAYM cOH cHbaTHAR Kapal, e, = g, + Pye; + By & Kypummw-
Ja HajanMHs3,
f, Ba f; napum MIYHNAR TaHJAW  JIO3MMKH, HATHXKAZA

(e1, ) =0 pa {g,, &) = O Gfacun, AvEH
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@, &+ Ba+ bie) =0, ®)
(62, 85+ Byea+ Bre) =0 ©)
TEHIVIHKAAD GamapuaciH. OXHPIH HKKHTA TeHIVIHKAAH 3ca
(€1, 29+ By er, &)+ By (61, &) =0,
(:’-g; E’s) + Bs {3, e + By ("—;s- 9—1) =0

Ba (), ¢) = (&, ¢,) =0 6yaraumzan B, = —E"—‘g Ba B, =
1
— {32) 83)

ey 22¥ nap KeNMS uMKaau. Mada wy xapaéHHM OXHpHraya
€2,

napom 31THpHG, (2) opToroHat GasHcra Keylamu3. Dy Gasuc
KyAnjard BeKTOpAAPAAH TYsHAraH Gyaaau:

- v 89 T
91 = gl’ eﬁ gﬁ ;l - L. e‘p
('1:_ "?1}

= = fwg} - ng) =
BT e T e P

50- §, KHCM ®A30HHHT OPTOI'OHAN TY¥/AWPYBUHCH

- I-meopema. V, sexmop asonune uxmuépud X eexmo-
pu wy pasonune
Y Yoo s Um _ h

eexmopaapuza opmozoRar 64aca, y xoada Gyndad X eexmop
(1) 6eKmOpaap CUCHIEMACHAUNZ UCIGAZAH WUIUKAL KOMOUNG-

qugcu dythF ot .t Xy, 2 :ga.u opmozonar 6y-
Aadu :
Hc6oTH. X,aﬁmga*rau

.(-.;, anl‘;'1+%§g+ o +am§m) =a’1(‘;' ;1)‘}‘“2(;5: y—ﬁ) +
ct o (X Y = 04 0y0. . .+, 0=0.
n
Mataymi, xaMMa SHSHKAM > ¢; y; KoMGHHauuapuukr W

- i=l -
TYNAAME ¥y, Yy, . - - » Y CHCTEMAHHET L (s Yoo - -+ » Um)
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YH3HKAH KOGHFUZan ubopat 6Ysmb, y V  dasonnur xueMm ¢aso-
CHHI TALUKWA ITafH. Hlyunaﬁ K, x Bextop W Kuem daso-

HHHT Xap Oup y = EC Y; BekTopura oproronanaup. Bynnait
;—
- xOMia x BeKTop W KucM hasora opmozonan éexmop Refinnan,

Mucon. Teomerpnk BekTOpNapHuur R* ¢asoCHHE oOncak,
Ox yxpa €ryeun uctaaraf x BeKTOp y(Oz TeKMCIMKAAH HGOpAT
6Yaran W KHcM ¢hasora opTOTOHANHP.

Afrafiauk, W tynsam V BexTop ¢rasouHur GHpop KHcM da-
socH 6Yncun. W gnem dasora opToronas xamMma x - BEKTOpJap
rynnamuin L opkami Genrunaitiuk.

2- meopema. L mgnian V pasonune Kucs ghasocudup.

L tynnam yuyn KHCM a30 GYAMUINNR (IAPTAAPHHH TeKLMH-
pamus. XakukaTan, ¥ x,, %, € L, ¥ 4 € W yuyH (;, — Xy, §)=

= (x,, Y) — (x5, §)=0—0=0 6yaamn. Iy cabatm x, ~ x,€ L.
(q_x, v =_cx(x, N=a0=0(¥acCR, ¥ xC€L, ¥ycW).
Hemak, ax € L,

L gueM (aso W xncM (asoCHHHHT OPTOTOHAN TYRHPYBYH-
cH defunamd sa y W opkann Gearujanaiy.

IOkopunary muconza W xuew asora OpTOroHan XxaMmma
sextopaap Ox yxia éragm Ba ynap W' KucM (asocHHH Tam-
KHJ STajH.

X BekTop V HEHr KucM ¢asocHHYM TAILKHA STMAHAHTaH GHPOP
F tynnamura (V HABr KucM T¥TIAGMHra) XaM OPTOTOHaR 6Ymuid

MyMKHH, ¥ xoama x pektop W = lin(F) kmecm ¢asora Xam
oproroHan Gyaaau.
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1V B 0 B. YH3HUKJIH TEHTJIAMAJIAP
CUCTEMAJIAPH BRA MATPHUAJAP

51-§. YH3HKJH TEHTNAMAJIAP CHCTEMAJAPH

Teomerpua kypciian MabayMrH, OGepiiran Tyep umsuig RY,
R?* &n R® asonapra TerHOAH OYJHWHRAH KATHH Hasap
YHHHI' TeHr/aMacHia KaTHALRAWIaH HOMABAYMAAp AOHMO GUpHH-
uk Jlapaxcaga Gynaad. R? dasoga GepuaraH YH3HKJH TEHrAama-
HHHI yMyMHH Ky pAHHIIH

ax*ax+...+ax, =b (1

Kyprinmwaa 6§au6, 6ynna a;, bESL (L counap mafinoun) 6¥-
a6, x; (i = I,n) HoMabAyMAap Aefinaai.

l-rabpnd. (1)renrnamann TYPPH CORMM TeHIMKKa ahnan-
THPYBUH (2, O,, - - -» %,)€R" apupmernk Bekropra (1) muur
exuMy AeHHTIAH, ' L :

Boumaua xusu6 afirraspa, x; = a; ({=1,n) counap (1) renr-
JlaMaHy KanoatnauTepagu. Macanan, i3x; — 2%, -+ Sxy—4x, = 2
TEHIVIaMAHHHT eunmaapuiias Gupa (1, 1, 1, 1) apumersk Bpek-
TOpAaH M6opar.

Buz GynpaH cYHT # HOMABJAYMJH /M Ta UHSHKJIH TeHIJama-
Jiap cucTemasiap Oustan 1uyryananamus. Bydaaii cecrema

2% + Ay + ...+ Qp¥n = bl'
A Tkt . ayX,=b, 95

oooooooooooooo

amlxl +a’m2x2+ b '+anmxn =bm

KYpHHHWIA 3ra 6§HO, GyHia a; (i~ Im; j=T.n), b, nap
Gupop & connap MafiioHHTa TErHHMH COHAApAMp, X; Nap 3ca
HOMabilymaaplian HOOpaT. @ codsap (2) Zarn HoOMABAYMZiAp
ONAHAArH KOSDGHUHEHTAAP, b; Jap 5Ca 030K Xajnap kel aTa-
JamH. a;; coH (2) cHCTeMajarH i- TeHIVIAMAHHHT j- KYWHAYBYH
XalHAa KaTHaIUTAH X, HOMABIYMJAPHHHT KoxpduLHenTHHY HDO-
Aanafigy. DnAM KYHHIATH BEKTODJADHH ONAMH3;
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&, by
a =[] % — — b —
af - = 1,n) Ba b" =1 (i =1,m).
bm

Hkkura BeKTOPHUHI ¥33pO TEHF/IHTH Ba BEKTOPHH COHra Ky~
MAATHPHLI KOHAAJApHra GuHOaH, (2) cHcTeMand KYNHARrHua BeK-
TOp KYPHHHIIAA E3HIN MYMKHH:

%y +xsdg+ .+ xg = b (')

(2’) TeHrJaMa (2) TeHrJAMAJIAD CHCYeMAaCHHHHT BeKTODJH ¢op-
uana daununmuy Hoonanan ay.

Vs-Yaupan mabiymkd, Gapua a; ;=0 6yna ommaligy, YyHKU
OyHpaft xonga GM3 TEHTNAMAnap CHcTeManapara sra Gyia on-
MafiMuz. Jlexud -v b; = 0 6ynuim MyMKHH. Byunaﬁ xoiaa (2)
cHcTeMa

By

a-ux]_ + alsxz + + aln n On
Gg1 Xy + GgeXy + . +% x, =0,

lxl + am2x2 -+ amnxn=

K PHHHILHH OJNAMH.

(2) cucreManard m Ba n Jap yuyH m=n €xd m #=n Oy-
JHIEH MYMKHEH. L

2-tavpud. Arap (2) cucremaza rosigad dapkm b; (I=1,m)
MaBKyX Oyaca, 6y chcreMa GHp JKHHCIH OyiMaraH YH3IUKAH
TeHrnaManap cucremacd, 6apya b, =0 (i = 1,m) 6yaranga xo-
cun Gyaagurad (3) ccreMa 3ca OHP JKHHC/IH YHSUKAM TeHrAa-
maJsiap cuctemacH jaedmnagH. Kynm xosnapma (3) cHcrema Oup
MUHCAH OYamaran (2) cucmemaea sMoc Oup HCURCAU cucmema
Jef XaM IOpHTHMANM. -

3-TabpHd. (2) cucreMauuHr Xap Gup TeHIVIAMACHHHU TYFpY
COH/M TEHIVIHKKA AHMNAHTHPYBUH o ={0, &,, . . ., &) apHb-
MeTHK BEKTOPra (2) cucmemanune edymi JeRHAamH.

UHSHKAR TEHrAaMalap CHCTeMAAapH Xap AOHM XaM
eyiMra sra G6ynasepmaiinn.

MacanaH,

&)

2x1+xg‘-'3x3= ’
X, — 30+ 8¢y =2

CHCTEMA €9HMTa 3ra aMac.

{3xl ~— 2x, + 5x, = 6,
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4-tabpud. EunMra sra GyaraH cHcreMa xamacodau
(6upeasuxda), eunmra sra GysiMaral cHCTeMa 3ca XaM-
aolicuz (bupearuxda 6gamasan) cucreMa Aefiuaand.

Xamxofiny CHCTEMaJapHHHD V3H fAHA HKKH KHCMTa,
ABHE aHHK BAa aHHKMAac cHcTeMasapra GyaMHanH,

>-TabpHd. Arona eynmra sra Gyarad CHCTEMa aHHK
CHCTEMa, €YHMJIADHHHHF COHH YEKCH3 Ky 6§7J1raH CHCTE-
Ma 3Ca gHuUKMac cucTema gefinnanu,

Macanan,

xl +x2_xs =4|.

l&\:1 — 2%y —bxy = 4,
2%, —3xy -+ xg= =5

cucrema (1, 2, — 1) kypuHMIIRAry AroHa eyuMra ara.

{ﬁ+&+&=2
2)(1-—173-]- 2x3=_2

CHCTEMA YEKCH3 K¥N eyHMra sra. Yaapapan Gapu (1,2,—1)

6ynanu.
BHp KHHCAM UYH3HKAH TEHIJAMAajap CHCTEMAacH AOHMO
XaM3KoinH cHeremaanp, wyHkd (0,0, ... ,0) sexkrop (3)

HHHET Xap GHp TeHTIaMacHHH TYFPH COHAH TEHMAHKKA ait-
AAHTHPAAR,

bus 6Gynman kefiun €3yBHH KHCKapTHpPHHI MaKcajanaa
(2) Ba (3) cuc-rema.napuu MOC paBHIILa

Qux) +apXy+ ..t agx, "‘b (i = 1,m),
‘1x1+a‘2x,+ -+ a,x, =0(£—-T-)

Zaﬁxf = bg’ (i = I_’E)’

n
za”x‘, =0 (i = 1,m)
j=1

KYpHHHILIapAA &3amus.

52- §. YH3UKJH TERTJIAMAJIAP CHCTEMAJIAPHHHHT HATH)KAJTAPH

Koapuupentnaps Ba 0308 xagnaps Gupop & coumap mafi-
BoHura Tersunu GyaraH
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agt + et . e, =c, (( =Tm) 0y

bj1x1+bj2x2+ ‘e °+b‘mxn =d; { =rk) (2)

UH3HK/AW TeHrjamajap cHcremanapd Oepuaran  Gyicun.
By tenrnamanap cucreManapm eyuMJapH TYIJIaMHHH MOC
pasHmiga A Ba B opkaau OGearunainnk. Okgopuaaru
TEHTJIaMaJap cHeTeManapura sweTHOGOp Gepcak, yaapharu
TeHrJaManap COHH Xap Xua OYJAHIIH MYMKHH OYJrask
xoana (m==k GYyAHIM MYMKHH) yJaapAard HOMaBJAyMJap
COHH TEeHT HKAHJHTHHH KypaMus,

l-tabpHd. Arap Gepuaran cHCTEMaJap XaMKOfaH
6yand, (1} cucremaHuar xap OHp e€yHMH (2) CHCTeMaHHHTr
XaM eyumu G¥ica, (2) cucrema (1) cucremanune HaTuMG-
cu gefAHnany.

Tanpudra acocan, (1) Ba (2) cucremanap anoxHia- aJoXHAa
xamumolin 6Ym6, (2) cucrema (1) HHHT HaTixKacH 6ysica, AcB
Gynamu, spil (1) HHHD eynmuapn tyniaMH A (2) HHHF e4HM-
Japu TynnaMH B yuyH KHCM TYMaaM XHCOGJAaHAIH.

‘MHco

2%, — 3%y +xg =—3,

3y —xa 1+ %3 =2,
xl "—2x2+x3 = "—2.

Kefinuru cHcreMa pactaalKe CHCTEMAaHHHT HaTHIKACH
Ofnafs, uyHKH facTJa0KH cHCcTeéMa AHHK cHeTeMa O0Y/H6,

y (1, 2, 1) eunmra ara Gyarann xoAla OepniraH CHCTe-
MaHHHI‘ HATHXAcH aHHKMAac cHcreMa GYAHG, ymmr CUHM-
JAapujad 6upn (1, 2, 1) 6yaanu.

K¥yn xoanapaa n 13 HOMaBAYMIH TEHT/aManap CHC-
TEeMACHHH €YHII Y4YyH TEeHr1aMajap Ba HOMab/JyMmJap co-
HHHH HMKOHH GopHua KaMafTHPHLI MaKcaara MYBOOHK
Gynaan. Jlekun sHrH Xocusi 6yaraH cucreMma - Gepuaran
CHCTEeMaRHHI HaTHXacH 6yamiun kepak. Bepuaram cucre-
MAaHHHT HaTHXacH 64TTa TeHrnamalaH Hﬁopar 6yHG KO-
JIHUIH XaM MYMKUH.

2-rabppud. Arap

buty + bytat Ll = ®)

TeHIJAMaHHHr KospduuueHTIapH Ba 030Z XaiM MOC pPaBHUIIA
{1) cHcTema KosppHUHEHT/IapH Ba O304 XaZJAPHHHHT YHIHKJIH

{ xl+ st‘_x3 =4,
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" goMGHHauMacHaad uGopar Oysica, sbHH WyHAal s; (( = 1,m)
COHNAp TOMNHJCAKH, HATHXaAa yjap yuyH '

m
k=801, + 880+ . . - Sy = Espapr (t=1Ln),

ﬂ:zl
m
"
c=5,0F Syt .« F Sulm = X5,
pa=1

TeHrAKAap Gamapuiaca, (3) Tedraama (1) cucmemanune xamu-
deacw Nefinanu.

Mucon,
4x1 —QXQ + Xg = 3,
2x1 + 3x2 — 2x3 = 2,
cucreMa yayH 2x; + 0-x; — lx; = — 31 TeHraamanunr Koad-

(UIOHEHTAADH BA O30A XAAH OepuiiraH cHCTeMa KOMDOHLLEHT-
napy Ba 030X Xaanapd opkaaH Kylfinparmza ndolananamu:
2=(—14+(—2-24+2-5;
0=(—1):(-2+ (=234 2-2,
~Il=(=1} 1+ {(=D(=2)+ 2:(=7),
~3l=(—0D-34+(—2)-242-(—12).

Bynpan kyphHHaguku, Gepuaran cucrema eunmu (I, 2, 3)
¥3 HATHXKACHHHHT equUMJapHzan SHpu GfaaiH.
3-traspud. Arap (2) cucreMa (1) HHHr HaTHXacH
Ba akcuuua, (1) cucrema (2) muur nartHmkacu 6§Aca, Gym-
Daili cHCTeManap §3apo aKeuenAenT {Trewe Ky4au) CHCTEMa-
Jap RedHaanH.
Macanan,

2xy — 3%, + 2, =17,
Ba

3x; — Wy —xy =3,
xl"‘"'4xs+3xs = ll
CHCTEManap ¥3apo TEeHI KYWIHAMP, YYHKH YJAapHHNT Xap.
Gupn anuKMac cHcreMmanap 6YaHMG6, eynMmaap TYnaamiapH
YCTMa-yCT TYHmAgH.
2- rappudra acocaH KYAHAATHHH 632 OJaMH3:

(ASB)A(BS A)= A=B.

[4):1 %x,—st =1,
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Hcraaray uxkuta xamkofinay Gyamarag cHcteManap
XaM ¥3apo TeHI' Kyunr OVJialH, YYHKH YAAPHHHID €4HMJa-
pu tynaamaaph & TynnaMiapias nbopar.

OHan GepuAraH CHCTEMara TeHI KYYJH CHCTEMaHH Xo-
CHN KHAHIW YCYANApH XaKuia ¢HKp MopHTaMu3. ByHRUT
yuys (1) cucreManH Kyfuaaruua €3n6 oJaMH3:

fayx, +agn+ ...+ Ti %y = O
o1y +- [+ 7¥% + ...+ agn n = Car

I R T T S T S | (4)

1
Qi Xy + QX+ . T, X, =0

[ .

1 ¥ +am2x2+ +amnxn -C

4-tanpud. (4) cucremama; 1} Gupop k- vedrna-
MACHHHHF Xap WKKM TOMOHUHY HojmaH (apRAn o COHra
KY¥nafiTHpHLIL;

2) cacreManars HXTHEPHA HKKHTA TEHTVIAMAHHHI YPHH-
JIADHHH aJMalUTHPHII;

3) cucreMaHHRT HXTHEDR{I HKKHT2 TCHTJaMacCHHE MOC
pasnmpa a=0,p%0 counapa Kynadtupn6 HartHKANapH-
HE KYLUHLL,

4) Oapua kosddHUHeHTSAPH Ba 0304 XaAH HOJAAApAAH
n6opar Oyaran (arap wysgad xon G6yJca) TeHrnaMaHH
rawnad joGopHI Kabu anamaliTHpamiaap Oaxapuica, ¥
‘go.u,u.a (4) cucrema ycruda SAEMENTAp QAMAUTUPUILAGD

axcapusean NeRHIAH. _

Teopema. Fremenrap aamawiTupuwisap Hatuscacude
P xocun - 6§aeaﬂ. CUCTEMB Gepurcan CUCTEMQ2q TeH: Kyaau
cucrema G6jaadu,

Hc60Ty CucrTemMa YUYH 3/eMEHTAp aAMAUITHPHIL-
napuuEr 3) XoAHBM KypcarHul GHJan yerapananamus. ®a-
pas Kuaafauk, (4) cHCTEMaHHHD

a,xFa,x+. . Aax, =c (I<s<m) 4)
Ba :
u % Fap%+. .. Fa,x,=q{lgti<m) (5
Teuriamanapi Gepu/aral 6y u6, yJAapHH moc PaBHIma & = 0 Ea)
f 5= 0 connapra KYNafATHPHG, HATHKANAPUHHE KYWHWAAH XOCHN
SyaraH TeHrgama
(g 4 Paq) % +(aag+Pag x4+ ...+ .
+(@a,+Ba,) x,=ac,+Pe {6)
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6yacun, By TenrnaManu (4) cHcremanuur (5) reHraaMacn
ypuHra éscak, y xoaga (4) ra skpusanest 6¥arau

an¥ ot .. ta,x, =0,
8y Xy + dgaXe+ . . . 8y, %, = Cy,
(@a,+pay) x,+...+@a,+Ba,) x, =ac,+8c), (I}
amixl +am2x2+' “+amnxn=cm
CHCTEMA XOCHJA 6yAanH.

Xagukaran, (4) pa (7) cucremanap GHp-Oupuzau ¢a-
KaT - TeHrAama 6unad .papKJaHajaW, KoaraH TeHraAama-
aapk sca 6up xua. Ly cataban (4) sa (7) cucremanap-
HHHT ¢agarrTHHa (- TeHrJaManapH TYFPHCHAA TalHpaMu3,

{4) uunur xap G6rp eunmn (4) Ba (B) napHH KauoTaaH-
THPradn (TYFPH COHMHK TEHININKKA aflIANTHPradn) yuvyde Oy
eunM (6) TeHraamaHn xaM KaHoaTJaHTHpaAH (2- ranpHpra
acocal}. By eunm (7) uHHr xam euuMmn OGyaaam. AkcHHua,
(7) cucremaHuHr uxTHEépul euumn (6) Ba (4) napHH Ka-
HOATAAHTHPTAHH YayH ¥ {B) HH XaM KaHOATJaHTHPaIH,
ABHE Oy euyHM (4) YUYH XaM eYHMAHp.

Arap Gupop (o, &y, + . ., @,) BekTOp (4) HH KAHOATJANTHD-
Mmaca, v (4) Ba (7) yuyn xam eunmm Gyamafian. Bopam-io, 6y
BeKTOp (4) HH KaHOATJAHTHPHO, JeKHH (D) HH KaHOATIAHTHp-
maca, v (7) HH Xam KaHoaTsiaHTHpMafinu, uyHk# (4) Ba (7) nuHr
eyuMH anGarta (5) HHHF XaM eunMH Gynaan.

Mynaait Kuau6 (4) sa (7) nap é xamxoRau 6yand,
ynapauur 6w GYamaran euuMJsapH TyNJaMAapH ycTMa-
yeT TylIagH, éku XaMmxkokauw 6yamaran 6Yaul, HKKaJacH-
HHHI XaM €4HMJAapH TyoJaaMH Gy tynaampaad néopar 6y-
Jang. :

Hemak, (4) Ba (7) cucreManap SKBHBAJIEHT CHCTEMa-
Aap Oynapu. Teopema ncGor athagn. DBus Gynmas cyHT
CHCTEMaJapHERr SKBHBAJICHTANTHHH ~ OCIIH OpKaJH é3a-
MH3. Macanan, (4) ~ (7).

53- § BHP )XHHCIH ‘lHSHKJl}I TEHTJAMAJIAP
t CHCTEMACHHHHI HOJIMAC EYHMJAPH

51-§ pa kypu6 yrranuMusra GuHOaH, ucraaran OHD
JKHHCAH YUSHKJIHM TeHIJIaMajap CHCTEMAacH JOHMO HOJb
eunMra sra O6yaap »gH. Bus supe §3 onauMunsra Oup
KHHCAY YHIHKAN TeHraaManap cHCTeMacH xaﬁcu Xoanapza
HonMac egHMra sra GyJainH, AeraH caBOJHA KYSMH3.
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Teopema. n ma nomadayMAL i Ma Gup WUNCAU HUBUK-
AU menaaanarap cucmemace m < n biacanda Hoamac ewumed
sea Gyaadu.

Uc6orr. KoabduunenTnapu Gupop & comnap Mafinouura

Tersunm 6yarau
"
Zal ;% =0,

=

.anx‘, =0, n

=t

,zamx =0

foel

cucTeMa Gepusrad GYACHH. '
(1) cucTeManM MKKH BEKTODHHHT TEHIJIHK WwapTHAaH  doiipa-
JI3HHG,

nl .
(Ea”x,, Eam A zaw.xf) =0,0,...,0 @

=1 fe=l
KypHHHILAA €3a onamus. (2) HHHM uan TOMOHM Xap OWpu m ya-
HOBMH n Ta (@), &y, . .. G) {f = 1,n) BekTOp (AbHU R™ da-
30 3JIEMEHTJIapH) HHPHHOHCHHH, YHT TOMOHH 3Ca HOMIb BEKTODHH
nbonanaiian. Ilysuur yuyn (2) aau gyfuaarn xocua 6yaapw:
X @ gy - G+ X @ Qgay - - G+ F

F X, (@ Ugp -+ » ) = 0

"

eKH
xlal+x=as+---+x,,5;='6- )

OXHprH HKKH TeHIVIHKAA VHI TOMOHAArH 0  HOMb BeKTOPHH,
X (i= 1,n) nap sca kaHAafiawp coMnapuH Hpomanainm. Dnmu
x (= 1,n) napruHr Gapuach GHp BaKTAa HOATA TeHT 3MAc/H-
THHH kypcatamu3., Xakukatan, 42-§ mard 1-Teopemara GuHoa,
R™ asofa HcTadraH 7 2> m Ta BRKTOPJAAP CHCTEMACH YHIHMKJH
Gornaran Oymap sy, [Jlemax, KamHja OATTacH HOAZAH (apK-
JH wyHgad o; ({ = 1,n) counap MaBxcyAky, x; =a; 6yaranna
(3) TVrpu coHsm TeHVIMKJAapHH Hpofanafign. By aca (1) cucre-
MAHHHT HOAMAC eYHMMIa 3Ta SKARJWCHHH TacAvkjaiiH. Teopema
HCOOTNAHAN.
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Muconnap. 1. 2x, 4 x, = 0 TeHrnama HKKH HOMaBJIYMIH
TEHIJIAMAAMD. YHUHD eYMMJIapH YeKCH3 KYIUIMIH GHara ManbiyMm,
UYHKH ¥ TYFPH MH3HK TeHTVIaMacHHH HpoAajafau.

9 { £ —2x+x,=0,
2% F g —2x, =0 :
CHCTEMa YCTHHOA 3JeMeHTap AaJAMATHPHLIAD —Gamapaliig.
Bupynuu Tedrsiamand 2 ra KYna#THpHG, HATHXKAHK HKKHHYM
\ x; — 2%y + %, =0,
TeHraMara KyuwiaMus. Yuaa { e 3=
CHCTEMA XOCHA Gynaiu.

By cHcremanaru 4x, —3x, = 0 TeHIViaMa HeKCH3 Ky HOJ-
Mac euypMmJapra sra. yLHPlHl" Xap OHp euuMHra x, HHHI' aHHK
KHfiMaTH TYFPU KeJIraHH yuyH Oepuiral CHCTeMa YeKCH3 K¥I
HOMMac euHMAapra sra.

Mawkanap
1. A HHHD Kaumall kHitvaTiapuia
©G—A x—3y+22=0,
-{6x—-(4+ My+42=0,
dx—4y+(B5—2) z=0
CHCTeMa II0JIMAC edHMJapra sra GyJagu?
3x1 + 5)63 + 6x3 _ 4)64 = 0,
4x, + 5xy — 2%+ 3x, =0,
3x, + 8x; + 24x, — 16x4 =0
CHCTEMAHHHI HOJIMAC eUHMJIAPUHH TORMHT.
3. Koapduuuenrarapy ©Hpop cOHMAp MafNOHHTa TerHUNIH

Gyaran
lel+ﬁﬂx3+"'+ﬂnx-n=0 (1)

TeHFaMa : . '
o X A Xyt ax, =00 =1,m) 2 -
CHCTEMAHHHT HaTHxacH GOyvymwn yuyd (1) Tenrsama (2) cncre-

MARHHT YH3UKAM KOoMOHHAUMAcHAaH nEopaT Oy/MuM 3apyp Ba
€TapAN JKAHJAHTHHH HcGOT/AHT.

54-§, MATPHUA TYIIYHYACH

3nan aarebpa QaHH yuyH Hr MYXHM TYWYHYanapaaH GHPH
6yaraH MaTpuila Xakpia GHKD 1OpPHTAMH3.

l-ta®pup. £ mahinoununr mn 1a g; (= lm, j=1n)
COMAapHAAH TY3HAraH :
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4y Gy - -0
Oy Qg - .Gy,

Qg Gpg - - Qo
KYpHHHLINATH 3KAIBASHH &F Mmaiidon ycmudazu manpuya REhu-
JAagd. Matpuna A, B, C, ... xapdnap opkaau OGenrusiaHagu.
@;; COHJAD MATPHLAHHHT 3JIEMeHT/IADH AefuaiH.

MatpHiia s/eMeHTIapHHUMHT TOPH3OHTAN KATOpJapH YHHHT
CaTPJApH, BEPTHKAN KATOPAApH 5Ca YHHHT YCTyHsapH jeb aTta-
NajH.

anLUyH,n,aﬁ KHJNG, MaTpuuaja m Ta caTp Ba n Ta YCTyH 6op.
@t;; SNEMENTHHHT GHPHHYM i HHAEKCH Oy SJeMeHT TypraH CaTp-
HHHI HOMEDHHM, WKKMEUM j WHOeKCH Oy 3/AeMEHT TypraH yc-
TYHHHHT HOMEDHHH GHImMpagd. [emak, a;, saemeHT i-caTp Ba
j- ycTyHAA Typanm,

a][ 012 L) aln
A= Gy Qyg ..y,
aml Lo o By

MATpHUAJA CATPJIAp COHH YCTYH/Ap COHHIAH KHYHK, TeHI €KH
KarTa, abhd m< n, m=n €k m > n GYAHUM MyMKHH. Arap
m=n Gyaca, y xoana Synaall mMaTpuua n-TapTHOAH KBanpar
matpHua ne6 aranazn. Ksappar mMatpuuana agy, dgg, . . 4,
SNeMeHTAap MATPHIAHMHT OHpuHu# (GO} AMArCHAAH 3/EMEHT-
JiapH, Ayps agn_,, ‘e aml WIEhEHTAZP 3Ca HKKHHUH JHaroHa M
BJIEMEHTAADH REHHNAMH. fit o= # GYAraH MaTpuna TYFpH Gypuyak-
JAH MaTpHUA Refiunanu. TYFpH Gypdak/H MATDHIIAHH £ CATPJH
B4 1 YCTYHAH MAaTpHUAa €KH KHCKApOK #m X n TApTHOAH (TYpJii)
MaTpHia feG xaM afTHAamgH. ' '

Xycychit xonma, Matpiua | Ta caTpau Ba 1 Ta YCTYHJH
€KH m Ta caTpJH Ba | Ta YCTYHAH 6JaHwH, ABHH A = (G, G

a5y :

2 LT ; .
coeay) &xn A=f o | xYpuEMmapaA GYAHIIM MYMKHH.

Qym

Arap A Ba B wmarpuuanap Gepuara Gyau6, yna'punﬂr carp-
JapH Ba YCTYHJapH COHH MOC paBHIIAA TeHr Gfusica, GyHiaf
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MaTpHUANap HOMIOW MaTpHuanap Aed opuTHIanu. Pakat HoM-
IOl MATPHUAJAPTHHA TeHr GYJMIIH MYMKHH. A HUHT Xap GHp
aj; 91eMeHTH B HHHr yHra Moc by, SJeMeHTHra TeHr 6yJca, 6y
HKKHT& HOMAOLI MATpHUA TeHr, AvHU A = B Gynaau. Hemax,

Ba § Nap yuym ay o by 6y.nca A pa B nap TeHrmac Mar-
pﬂuauap 6yaag. A Ba B MaTpHtaNapHHHT TeHT sMacaurd A+ B
opramu Gearunanagy. Homuowm 6y.rmaraH MaTpHUAMaD YMYMaH
TeHrMac e xpucobJaHaiH.

A MaTpHUAHHHT CATPJApH /M T& 7 YNYOBJM TOPU3OHTAN

=@ Qi - . - 8),
Ay = (Qyy, Gy -+ - Goph (N
Gn = @mys Oy - a,,)

BEKTOPJIADHH, VCTYHAAPH 5Ca n Ta m YJNYOBJM BepTHKas Bek-
TOPJIAPHH TAIUKH/A 3Tagy. By BeKTopJapHH rOPH30HTAN BeKTOp-
JnapiaH Ghapy KHWHII YuyH

al =01y, Gy - - G
= (am' os, - -+ Tma)s (2)
-n
@ =, Gy - - )
KYPHHHUEIAPAA Ge/ITHIAAMHS,
2-tavpud. lopusonraa a,, a,. .., a, BEKTOpJIap CHCTe-
MACHHHHI PaHTR MATPHUAHMHT campau paneu Reb, BepTHKan
al, a% ..:, @' BeKTOpNap CHCTEMACHHHHF DaHIM MAaTpHUAHHHT

YCTYHAH paurd Aef aranaiu,

3-TabpH@. MaTpuuajars Catp BeKTOPJAP CHCTEMACHHHUHE
PaHrHra Mampuyanuse paray Jelnnanu.

MarpHua paHFHHY aHHKJAIl YYYH 3JEMeHTap a’aMaul-
THPHIIJIAp TYLWIYHYACH MYXHM aXaMHSTra sra.

4-TabpHu . Marpuua ycrHaa sieMeHTap aaAMalliTH-
puwsiap gef KyHHiarw ajaMalITHpHIIJapra afiTHaamH:

1) ukxHTa carp (YCTYH)HHHT YPHHAADHHH AAMALLTH-
puu; '

2) catp (ycryH) 3JeMeHTJNApHHH HOJZAH apyaH COH-
ra xynanTupHul;

3) catp (ycTyH) sJeMeHTNApHHH HoAZan apgaH Hc-
T4JraH COHra KymafATHpHUO, 6om1qa catp (YCTYH)HHHT MOC
3JeMEeHTAAapura KymHii;
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4) 6apua snemeHTNapH HoJaapAan nOopar G6yarad
catp (YCTYH)HH MaTpHUAnaH ramaad w0GopHLL

I-meopema,Frenentap aAMQUITUPULIAGY MAMPULQ PaH-
euru gaeapTupmatiou. -

Hcborhr 3SnemeHtap aaMalITHPHUNIADHH, MacasiaH,
caTpaapra.TaTOHK STafiNHK.

1) MaTpHUZHKHT HXTHEPHH MKKHTZ CATPHHMHI YpHH-
JapHHH aJMAlITHPHIN TOPH3OHTAN BEKTOPJAAD CHCTEMacHla
HKKHT2 BEKTOpHH ¥3apo VpuH aaMaluTHPHINra oaub Keaa-
An. By sca BeKTOpJnap CHCTEMAaHHHr DaHTHHH Y3TrapTHp-
MafigH;

- 2) MaTpullajarH MXTHEPHH CATPHHHT XaMMa 3JeMeHT-
JapHHA o0 coHra KynmafTUpHII FOPH3OHTAJd BEKTOpJAap
CHCTeMACHHHHr GHpop BekTOpHHAM a7 (0 ra KymadTupui-
IaH ubopar. ByHHHr HaTHiKacRAa BeKTOPMIAp CHCTeMacH-
HHHT paHrH Yarapmafian. XaKHKaTaH,

by by By by (1)
BEKTOpJIap CHCTEMaCH YH3HKJH 3PKAH (Gorsanra) 6¥.ca,
El! 52 ML atgp ey b_s (2)

CHCTEMA XaM YH3HKJIH 3pkid (Goraanrad) Gyaaad, uyHke (1)
YM3NKJM SPKJAH GyaranM Xoaga (2) HH yM3uKAM GOPJaHrad jne-
caK, ¥y X0/11a KaMuia OHTTacH HO/faH (apkay OyaraH o, o,
ey Gy o .y O COHIAP YUYH OaMapH/agHraH

by byt .oy @bt .. Fap =
=ab, 4 ab,+ . . ) b+...+ab =0
TeHrJHK (1) HHBT YH3UKIH GoFaaHran raay Kypcatagd. Arap (1)
_YHSHK /M OOFJiaHras 6yica, KamMuna GUTTacH HosgaH ¢apKan Gyaran
@y, g .. ., G, COHJAP YUYH by 4y + ... Ec:— —ocF‘--l-

+ .o tah=ab+ .. e+ .. +ab =D renrmx
Gaxapuaazi., Oxuprn TeHrauk sca (2) HHRT XaMm UHSHKAH 6op-
JaHral SKaHJAHIHHH KypcaTtanu;

3} MaTPHUAHMHT j- CATPHHH o COHra KynadtHpHG, (- CATpHTA
KL

'al,ag,..., ﬂi,...,Ei,...,ﬂ (3)

m

CHCTEMAark @, BeKTOPHH & Ta KyNaliTupuG, @, BekTopra Ky~
wHwaan Héopat. Bynu Gamapum HatH:Kacuza
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co@taa), a0, (4)

CHCTEMA X0CHA Gynap#. (4) mudr -Ei 4= aﬁf JaH O0MKA HXTHE-
puii BekTopi (3} OpKa/H KYAHIATHYA YH3HKAM HpOZaJaHAgH!

w=0a+...+la+...+0a,.

a; + o, BekTop (3) cHcTeMa OpKan KyfHZATHYA YHSHK/H Hdpo-
JanaHamgy: '

Gtag=0a+. . . +la+.. +agt
+...40.a,.
Axcunua, (3) HuHr @; naH Gomka Xap Gup &, BextopH {4)
. opkams g, =0.g, +... 4 lra,+ ... 4+ 0.a,, KypumMza
~ Hbonananagi. Ei BeKTOPHHHT (4) opKaaH $i3sHKAA npoAaNaHIIH
Kyhugarsya 6yaan:
G=0a+...+1@G+aa)t ... +(—d g+

+...40-q,.

Hiyupait kw6, (3) Ba (4) cncremanap sksusaneHTIMp. Byn-
ra acocar 42-§ paru 3-Hambka GViinda (3) ma (4) cucremanap-
HHH[ paHrAapH TeHr GYaafH.

2- meopema. Xap bup MAmMpuyanune camp,m BEKMOp-
AGPU PAREU YHUHZ YCMYHAL 8EKMOPAAPY PaHeU2R mMENe.

Hcborn,

Qy Gy - - O
A — asl au L ) aan
am] '_ami’ amn

Matpuina Gepuarad GYJICHH. ManuuaHnHr n {J90BJAH TO-
PH3OHTAA BeKTOpJapH Ba m YI4OBJAH BEPTHKAA BEKTOpPJAa-
PH Kyfiuparunaprad ubopar:

Ay, Qg v ooy Gpy oo oy By (5)

@t ..., ac ..., at 6)

() CHCTEMAHHHT CAaTPAH DAaHTMHH aHHKJAOBYH UHSHKJH
SPKJH BEKTOPJapHHH

&:]_, Ezr_ vy ar ) (7)
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Kypuuumna, (6) cucreMaHMHr YCTYHJH PAaHIHHEH AHHKJOB-
UH YH3HKJAH IPKJIH BEKTODJAPHHH

a,at, ..., a (8

KypHHHIIBA onamu3. (7) Ba (8) cHCTeManapHHHT - Xy1IH

wy xunpga kofjawHminra A HHHT caTpiapHHH ¥3apo Ba

. YCTYHJAApURH ¥3apo YpyH aaMawTHpH OHAad SPHILMIL
 MyMKHH. DyHHHr #arvmkacnaa - Teopemaga ucGorsaHra-
HHICK, A HHHF caTpiH Ba YCTYHJAH paHryiapu yarapMmaiiau.

Ilynnaft xuau6é A MaTpuUaHMHT Ccavpad paHTH r ra Ba

YCTYHJAH PAaHTH § T2 TEHIAHP.

SHAW 7 = S SKaHAMTHHH KYpcaTHm Josum. 7 < $ 1e6 dapas
KUk, (7) BeRTOPAAp @; == (@), Qygy - - - Qg + + o Q) KY-
puHHIIra ra. (8) BekTOpJAp o= (a, ay ..., Qijy v s Opyj)
KypHHHIUra sTa. (7) BeKTOpJapHHHT 6HpHH'-lH S TA KOOpAHHATa-

JapHpaH ¢ofijanannd, KyAHZaTH § Ta HOMABAYMIH r Ta GHp
AHHCAH YH3HKAH TeHrJamMafap CHCTeMACHHH Tysamus: ag x; +

+ x4 .. Fax, =0 (i=T1r). r<s raacoca, 6y cue-

TeMa (oty, O, + - -, &s) KYPHHHILIZArH HOJMac eunmra sra. JHe-
Mak,

apo +aga,+ .. Fa,a=0(=1r) 9)
TeHIJHKJIap YpHAIH. (g, O, . . ., Of) €UHM

aux,t+aux+...+a,x,=0k=r+lm)

CHCTEMAHH XaM KaHOATIaNTHDaiH. XaKMKATaH, (2,4, Grts: - -
a,) TOPH3OHTAA BEeKTOPNAPHHHT xap rgaﬁcncn (7) cucrema opram

WHMK/H  HQOfANAHMI, SBRM 4, = W, a; + oty + . .- +
+ 0, 6ymum Gusra mabayM. Dymn mykamman éacax,
a, = @y, Gy - - - @,,) 6Farand yuyn

(@t Cpgs e v Ogy) = (1 Oy Po By - - T By By,
Bralat BoalogF - oo F Qg - - o0 By, +
gyt Bga)
kesn6 unkagH. JleMak, BeKTOPAAPHHHT TeHTVIMK MAPTHTA 4cOCaH
R TP o P a R ol PR
Qg = W Byt By O - o o Py 80

L T D 2 T |
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Qs= W29, + P’i’xa23+ eent !"‘rkam _
Qpopl = PraQipqr + Pog oy - - - 1, 0y
aku = !"’lkaln+ p’zkam: +.. l'l‘rkam

6ynany, 6ynna k=r 4 l,n. By TeHIVIHKMapHHHT OGHDHHYH s
" TacHHM (S=n Gy/raH xo/ja, XAMMACHHH) MOC DPAaBHILAA ¢,
oy, . .., O Japra Kyna#iTHpuO, HaTHKaANapHK XagMa- Xaj
gyweak, {9) ra acocad KyHHIATHHH XOCHA KHAGMH3:

B+ 0,0+, . a0 =
=W @ Tt aa) @ a, +
Fagpa,+. . Faa)+. .+, @0 taget. L+
+a,0) =0ty 0+ 41, 0=,
By Oy + Gy ly+ - - .+ @y 0, =0 (10)

{9) Ba (10) rerrmmxnap (8) CHCTEMaHWMI YHM3HKMH GOFJIAHTAH/H-
rHHd Kypcatamd. XakHkatad, (9) sa (10) mapra kypa Xy#mga-
rura sra Gyaamus:
o' taad+. . taa’ =a; @y, Gy, . B+
+ Gy (an- Qags+ - o amz) +... +“s (alst Qg -« o ams) =
= (8 0 F 020y + . o o F U0, Guoy - anogt . oy,
con Ay F BpgOa . . A0 =(0,0,..., 0)=0,
o, atto,ald. . Faat =0
Ammo, 6y (8) HHHr uHakKAK spkudaurara sagaup. Uy ca-
Gabmu r <7 s 6ysmmu MyMguH smac. [lemak, r > 3. Bmnn (5)
Ba (6) cHcTeMANAPHUHT VPHHAAPHHH AMAIUTHPRO, IOKOPHAATH
xalH MYJA0xa3aJapHH Takpopaacak, r —> S HHHD OYHIOH MyM-
KHH SMac/MrHra HIIOHY Xocuad Kuiamus. ¥ xoaga r < s. Hlyn.
Jafl KHAHG, r = s Ba r >» § DKAHJHIHHAH r = 3§ GyJamd.

§5- §, MOFOHAJIH MATPHLAJAP

Maskyp Temann Gad STHIUAAH OJIAHH MaTPHUATAPHUHT paH-
THHH aHMKAALUHH aHHK, MHCOJLiapia KypHO JTadJHK.

3 1 —2—l

A=| 2t 12
~5 -2 3 L |
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MaTpHuaza GHPHHUYH CaTPHH 2 ra Ba HKKHHYH caTpHH —3 ra
KynafiTHpuO, GUPHHYHHW HKKHHUHrCa KVIICAK, CYHrpa fdHa
6upuHYH caTpHH 5 ra, yyHHum carpuH 3 ra kymadtnpuo,
HaTH}KaJapHH KyIIcak, :

3 1 —2—l
0 5—7 4
0 —f —1 —2

MaTpuua XocHa Gyaain.
By MmaTpHuana HKKHHYH caTpHH 1 ra, yuHHuHHHE O ra
KynafiThpuO, AKKHHYHHH YYHHYHra KYUICAK,

(31 =2 —1y .
B={05—7 4
| 00 —12 —6
MaTpHUA XOcHA G6ynapu. fna

2-3 390
C= (—4 2 —4 5)
—~2 —1 -1 5
MATpPHUAAH OJM0, OKOPHAATH CHHrapH aJMallTHPHILJAPHH 6a-
HKapeak,
2-330 2 —330
C—>|0—42 5)—*—(0 —425=D, C—+D
0 —4 235/ 0 000

XocHn 6yaand,

Hkxkua A Ba € mMaTpHuara KyJAJAaHEJATaH aAMalUTHpHLI-
NApHHAT MOXMATH KyHHparufaw nGopar: m caTpjH MaTpH-
na Geprarad xoajza GHDHHYH Pa HKKHHYH CaTpJapHH, YH-
AaH KefinH OHpPHHYH Ba YYHHUH CaTpJapHH, .., HAXOAT,
OHDHHYH Ba M-CaTpJlapHE WIYHAAH COHJapra KynafTHpa-
MH3KH, TErHIUIH CcOHra KynafTHpHATraH OGHPHAYH CaTpHH
Hapbar Gunan Goumlka XaMma caTpsapra KYyUraHAME3JA
HAKKHHYA caTpladH Gowmnal GHPHHYH YCTYH 9JeMeHTJapH
Hosnapra aiinanaiy. CyHrpa HKKHHYH catp épraMHujia Ke-
HHHrH XaMma catpiap GAnaH sHA WyHAjall aJIMal0THPHII-
JapHH GakapaMH3KH, YunHuM caTtpnad Gownal, HKKHHUH
YCTYH 3/eMeHTJapH Hoajapra afizatajad. YHpaH Keiftud
TYpTHHUE catpJaH Oowmwnal yuyHHud YCTYH 3JIEMEHT/AApH
Hoanapra afinanapsu Ba X, K. llly Aiycusna 6y wapaéH oxXH-
pHraua AasoM STTHPHNAAK.

Arap MaTpPHUAHRHI KaHpaiaup catphiapr Goiuka carp-
napd opKaJH uu3uKAu udonanaurar G6yaca, y xoaza wWwy
aJMalITHPHILJAp HaTHXXacH#a, GyHRal caTpAapHHHI XaM-
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Ma sieMeHTnapH Hoanapra {(Atkm OyHnail catpiaap HOAB
caTpiapra) afijaHajiH.

HpOpTa 3»J€MeHTH HOJAAAH GApPKJH CaTpPHH HoOJMac
caTp A6 aracax, IKOPRAACH AAMALITHPHINAAPLAH KefuH
XocHA GyATaH MaTpHLAHHHI PALTH HOJAMAC carTpiaap coHH-
ra TeHr 6yaazm, uyHkH OyHIOal caTpiap UM3HKJAH SPKAHN
catpaapud GUALApPanH.

IOKopHAa KYANAHRATAH ANMAINTHPRILJIAD MATPHUAHH
aJeMeHTap aaMallTHpHIAapRaH uHbopaT 6yiaraHH ydyH,
ynap MATPHHAHHHT PaHTHHH Y3raptupmadzu. Hly ca6a6-
a4, GupuHan muHcoaga r(A)=r(B)=3 6yaanw, uynkn B
Ja yura Hoamac cartp Gop. MkkHHum wMHcoapma sca
r{C)=r(D}=2 Gynanu.

l-tawpud. Hoamac carpnapra sra A MaTpruajxa
- Xap Kanpafi k- Hoamac caTpHHHr CHPHHYH HOJAAaH (apKaH
sneMenTH (k—1)-HoaMAac caTPHUHr CHPHHYH HoJAAH dapK-
JH 3JeMEeHTHAAH YHrAa Typca, ¥ X0AAa A nOFOHAAU MQTe
puya nefiunany.

Macanan, gyfHparanap NOFOHANTH MaTPHIANAPIHP:

: 01 1830 —7
10235 . —200 0}
A=(Oﬂ40 1], B=
_ 0007 0/

0

0 091 5]
0 002 O
0 000 4
C=@0060 1),D=(0

IOkopnaary Myxokamanapfar KYHHAArH xyJjaocara Ke-
JaMH3; MOFOHAJNH MATPHUAHHHT DAHTH YHHHT HOJMAacC CaTp-
_Japu couura redr. FixTuépufi MaTpHIlaHMHI PaBTHHH aHHK-~
Jaut yayE VHR IOKODHAA KypcatHaraH Kokxa Ofiinua sge- -
MeHTap aaMamTtdpHG, T noroHaiAW MaTpALlara KejaTHpa-
mus. ¥ xonpa r{A)=r(T) Gynann. :

Macanan, iokopHaarH wucosnapua r{A)=3, r(B)=>5,
r(C)=1, r(D)=1 Ginazn.

2 -10 3 2-103
M=|—4 20—6}-f0 000
6—30 9 0 000/

Hemak, r(M)=1. Byuna M paru Oupunyn catpuu 2
Ba — 3 ra rynmafiTHpEG, Moc paBHIIA4, HKKHHYH Ba YYHH-
4H caTpJaapra KyUIAHK,
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56~ §. YHIHKJH TEHTNAMAJAP CHCTEMACHHHHT -
XAMXKORAHJHK AJNOMATH

& counap MafjORH YCTHEAraA UYHSHKJAH TeHrIaMalap
CHCTEMAJaPH BAa YJApHHHT €YdAMJADH YUYYH MATpHUA TY-
MYHYaCH MYXHM axaMaarra sra. Maskyp Tyuwyayaxap
opacHia yspufi Gornauum MapXyd. AHa wy GOFIaHHIL-
JapHu GaéH ITHIIra KHPHLTAMHSI.

apnX + iyt . tax, =5,
d31%1 + QggXs + . + a?nx = bm : (])

m1x1+am2xﬂ+ mnx _b

GH3HK/H TEHIVIaMAAap cHcTeMacH GepHJraH GYJICHH.
Homabaymaapuubr  a;, xospduunentrapuias  Ba & oao,n
Xaanapian KyRHAATH HKKHTA MAaTpHIAHH TY3aMus:

Q1 Qg - . - @), Q1 Gy ... 8, H

A= Qg Qgg - -« Oy, _ | QaQag ... Oy, By
= , B=

aml amz"‘amn ml an'm ‘amubm

A marpuua (1) cucremawnsr acocuHfi marpuuacu, B ra (1)
CHCTEMAHHAT KEHrafTHPHJATAH MAaTpHOAcH xefiuaand.

B MaTpHNaHRHr paHrH A MaTpPHRA PaHCHAAH KHYHK
SMACJHFTH paBilal, yyHkH B na A HBHr XamMMa ycTyHAapH
MaBXKya.

Teopema. (1) cucrema xamowoiisu cucrema Gyauiu
YRyH yHuHZ acocull 84 Ken2QUTUPUA2GH MATPUUGAGPURUNE
paneaapu Tens bfjauiy sapyp 8a erapau.

HcGorH. 3apypauru. (1) cHcTeMaHR XaMmKoWMH Aecak,
Y (2 @ ..., @) euuvra sra 6ynagn. By eunm (l) cucre-
MaHHMHI XaMMa TeHIJIaMajJapHHH TYFPH COHJH TeHIVIHKKS aisaH-
THPAMM:

ay e+ a0+ .. e, =b ((=1,m @)
1 94] 'regmumap IIYHA Gm,mpa,mm B wmatpuilanusr cyHr-
1
— b
mb= ’ YCTYHH OJJIHHTH 7 Ta YCTYHJApHU HGOLANOBYM
5

162



al = (ay,, Qs -+ s Oy,
a® =(ay5, g, - - - @),

E"=(aln* T N |

BEKTOP/IAp OPKaNH WH3HKAH MGoJanaHanM, uyyku Gy BEKTOpAAp-

HH MOC DaBHIIAA Oy, G, - .. , @, COHNAPTa kynafTmpné kiio-
cak, (2) ra acocan
{ aaldad®+ ... oo’ =§ 3)
xocn G6ynapn. Hemak, A ea B Martpuuaiapaymr
a. a,...,a" 4
Ba
al, @& ...ad% b . 5

BEepTHKAN BEKTOPJAAPH  CHCTeMaJlapH  3KBHBAJEHTAHP.
emax, 42- § marm 3- naruxara acocadH 4 pa B Marpuua-
JIapHHEAT PARTAapH TeHr, ALHE i}

() =r(B).

\ _"E'i'aban';im TH. T (A) = r(B) = k Gepuniran 6yicud. A mar-
. PHUBHHEYr, SBHH (4) PEPTHKAN BeKTOPJAPHUHT paHTHHM AHMKJIOB-
-H KHCM CHCTEMABHH

| | & a5, ®
 ReflMK. B HEMr paurH XaM k ra TeHT 6V tamuman, (6) cucte-
'Ma (5) HHHr XaM DaRTHHM aHHKJOBYK CHCTeMa GYAHG XusMay
- Kunapy. Y xonpa (5) munr & sextopn (6) cmcrema opranH Ba
AeMak, (4) cHcTema. OpKaNH  YHIHKJH mlao)lam_a.uann, SBEH Gy,
Ay, < .o, &, €F connapi Marxkya 6ymb, &, o'+ aga+4 ...
+ &, a" = b Tenrsmx Gamapunagw. Byrnan sca, wkku sexTop-
HHHT TEHTVHK IAPTHTA aCOCAH @y oty + @ a4 . .. +ay fe, =
='b; ({ =1, m) TeHrMHKMapra KenaMU3. Wiynpait  xuame, (1)
CHCTEMA (xy, @4, - - . , &) €YHMIa 3ra, AbH (1) cHcTeMa XaMe
wolima cucrema  Gyaamn. By teopema  Kpowexep — Kaneaau

geOpeMacH neHnAaIH. _ '
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57-8. HOMABJAYMIAPHR KETMA-KET HYKOTHID
YCYJIH BHNAH YH3HKAH TEHIJIAMANAP
CHCTEMACHHH EYHIU

YHIHKIH TeHrAaMaJap CHCTeMANAapHHH EUHIIHHHT OHp
He4a ycyJB MaBXyR. YAapiaad GHDH HOMaBJAYMJ4DHH Ker-
Ma-keT HyKoTHWI ycysaHaup. Maskyp ycyaxaH GHDHHYUM
mapTra Hemuc maremaruru K. layce ¢ofinanaHrane yuyn
6y veya Fayee yeyan neG XaM IODHTHAALH.

Kylinzaru n Ta HOMabAYMJH /1 Ta YHSHKJAH TeHrJjiaMa-
Nap cHcTeMacu Gepuarad GyJicHH:

ayxy F axs+ .. - ez, =ay,
an% +agyt+ ...+ g%, =a,,

..............

lx1+am2xﬂ+ et +amnxu=am‘

Bynna a;, €&, a,€# Gjaramn xonna m=n, m>n m<n
6Ysmmn MymkuH. gy, (i = 1, m) napian kamufa GuTTacH HoJ-
2 Gapkjd, akC Xo/3a HOMAbAyMJIap COHH n faH KHUMK
6ynap L. dapa3 Kunaiik, g,y #* 0. (1) cHcremaHuHr GHpUH-
gy g G

N TERTMAMACHHH KeTMa-KeT — —— a:i e, —-—a-'l—“l COH~
Jlapra KynalTpu6, HATHXAJADHH MOC PaBHIIA CHCTEMAHHHT
HKKMHYH, YYHHYH, . .. , m-TeHrJaMajapHra Kymamus. YHAa
(1) ra skpHBajeHT 6yaran KyfMAATH CHCTEMAa XOCHA GyJalu:

(a0 + apoxg+ a0+ ... + Q) x, = bn
I Bagty + bogxy+ . . . + by x, =
-I: Dag¥g + bygXy -+ . . . + By %, -—bs, A1)

)

.......

bn;zx; -}._ b.ms;cﬁ + ' + bmrixn - b

ByH,n,a
am ay [
bui““ui“?l{ *dyy, by =y g, =2,m;

p=2n i=2"n)
(') cucremanmHI 6Hp KMCMH GVJraH stHrH
baaxs + bags -+ . . . by X, = by,
saxs + bggts ... byx, =by, 2)

oooooooooooooo
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cHcTeMaHH KapafimMps, (2) cHetemaia k< m OYnamm, QyHKH
Gapua KohhHUMERT/IApH Ba 0300 XAJH HOAra TeHr 6YAraH Gatb-
3H GHp TeHrJaMaJjap cHCTeMajaH Talab 1o0opHaamH.

Arap 6ua (2) cHCTeMaHH euHO, Xy, Xg, . .. , X, JIADHHHP
coH KuiiMatnapunu (1’) ra g¥ficar, (1) crcTeMaHWHr JacTiabku
TEHIIAMACHAAH X, HMHT COH KHfMaTHHH Toma o/aMus. YHpa (1)
CHCTeMa eunsraH Gyianu.

dupn (2) cuctemanay x, HoManaymMHHW fAYKoramus. ByHmup
YuyH by, 5= 0 ne6 dapas KHAMOG, (2) HHHT GHPHHYH TeHIVaMa-

bsg ba2 bkz aﬁ
CHHH KeTMa- KeéT — . ———— JIAPra KYIlaH=«

bya ' b ’ bas p y
THPHG, HATHMAMAPHH 1Y CHCTEMAHHHT HKKHHUH, YWHHUH, . ..,

k- TeHrJamManapnura KerMa- KeT Kyilamus. Yupga

bagxy + bagXs + oo 4 by, n_bi'
c”x3+---,+"3nxn-bs. :
Caskg T - - s+ Cyx, = b, 2)

cucreMa xocHnm Gyom6 (I k), v (2) ra skBusanentaup. (2')
CHCTEMAHHHI GHp KHCMH GyJTaH

mesl“{' CayXy 4+ ... 4 Capy = b;;

Cg¥s T Xyt o o, = t

(3) cucremapmarm HoManaymaap coHu (2} cucreMaparn
HOMaBIYMJAp COHMAaH Xeu GyamaraHja Ourra Kam. Bus
(3) cucremann eucak, (2') cHcTeMaHH XaM e4a OJAaMHS,
HomabaymaapHs 10KOpDHAATH ycysjla KeTMa-Ker HyKorub,
OXHpHMJA KYHHAATH Y4 xoafadH ¢akartruHa OupHra Ay4 Ke-
- AHINHMH3 MYMKHH: -

1. Homanaymnapun 'KETMa-KeT AYKoTHWI XapaérHJA
(1) cucremanuBr 6xpopra TeHIIaMacH

0, +0x+ ... +0.x, =d )

6yau6, 6y epAa ds=0 xypuHHIIAA GYJHIIH MYMKHE,

2. CHcreMaHHHF 9HF CYHITH (KOs dHUHEHTAADH HOAAAH
QapKay) TeHrFaMaCHHHHD Homamymnapn COHH HKKHTa-«
AdE KHYHE 3MAac.
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3. Our cfHrra TeHraaMa GHP HOMabAYMAH GynHLOH
MYMKHH,

(4) KVpuEHIIAAra TeHrJaMa OATIA. 3HAJHATAH TEHr-
‘AaMa ped opuTHNagH. (4) TeHrMaMaHH HOMAabAYMJAapHHHT
Xeq Kaupafi coH KHAMATAapH TYFPH TEHT/HKKa afJlaHTHDa
onmaian, WyHuur yuyn 6yazaiit xonpa (1) crcreMma eqHM-
ra ara Gyamaiiau. '

2) xoama (1) crcrema

ayx togxat ey + ..o Fapx,=a,
Bagha + bygts+ . . . by x, = by,
Cyghig+ - .. O X, =0Cy (5

L + & 2 4 s

IM'--lxn—l + l!nxn = !t

KypHHHUIHY Ofiafd, Oy epia &8y, bua, - .-, L, I, Nap Hot-
RaH dapganaup.

(5) chnerema (1) HUHC HaTWxack G6yairaHe yuyH (5) Haur
xap 6up eunmu (1) Huur xam eunmu Gyaamu. (B) cHeremara
SETHOOpP KWicaK, y Tpaneuusa wakauei wbpopanafiau. IHyHHup
yuyH OyHpafi chcTeMa TparellHsacHMOH CHcTeMa Je6 IOPHTHJAIH.
YHHHEL 3HI' OXHDTH

tm-lxn—-l + Imxn = It (6)

TEHIVIaMACH YeKcH3 Kyn egumra ora Oyarawugax (5) sa
Aemax, (1) cucreMa XaM YeKCH3 Kjn eyuMra srajaup.

dcaarMa. (5) cCcHCTeMaHHHT OXUPTH TEHIJIaMacH
HKKHTa HOMAabJyMra GOFJMHE GyaHUIH wWapT 3Mac. 3) Xoaza
(5) cucremara AHa GHTTa

b = by _ N

WAKJAArd TeHrJama GHpAALTHPHJAAIH.
(7} menrnama, I, # 0 Gjiraus yuyH, fAroHa euuMra Ira.
(7) ham x, HHHD X, =, COH KHAMATHHM Tomamus Ba Oy

coH guitvatiy (6) ra Kyiaud, x, ; = a, , Hu Tonamus. Kedud

(5) cucremaumHr KOJTAaH TEHVIAMANADHIAH X, _,, X, o -« - ,
Xg, Xy JADFA MOC KEIYBUH G, ,, %, 5, - ..+ , Oy, Gy JIAPHH .
vonami3. Harmmxkana (1) cucrema (ay, &, ..., @) KypHHHUR

AArH SICOHa euumra ora Gymagd. CHcTeMaHHHr OXHPTH KypHHH-
UM yHAHr yuGypuak KYpHHHIIM A6 IODUTHAANM.

Xyanoca: Arap HOMABAYMAADHH KeTMa-KeT HAJKOTHLU
HaTHXacHia:
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a) cHCTEMAaHHHr GHDOp TEHIVIaMacH 3HAAHATIH TEHPAa-
mara afizanca, y xoaaa (1) cHcreMa eunMra sra 6%a-
MafiiH;

6) cucreMa TpaneUdACHMOH IIAakAra keiaca, (1) cHcre-
Ma 4eKCH3 KN eunMra sra Gyaanu;

B) cHcreMa yuOypuak WiaxAra KeATHpHIca, ¥ xoaza (1)
CHCTEM2 fATOHA eyuMIa sra Gynanu.

Mucouanap. 1. ¥Yuby

1—ytz=2
2x+y—2z=-—2, (1)
5x+2y—Tz=-—12

cucTeMany Iayec yeyny GuiaH euuur.

Bupunun TeHrnaMaHd -—2 ra KYnafTHpHG, HKKHHYH
TeHrJAamMara Kymcak Ba sHa GHPHHYA TEHrNaMaHW —5 .ra
kynafirupuf, yunHuHcHra K¥IHCax,

"""y‘*'z =2’
[3y-—-4z=-——6,
Ty—12z2=—=22

cucreMara sra Gynamus. By cHcreManard HKKBHGH TeEr-
fNlaMaHH —7 ra Ba y4HHYHCHHH 3 ra xﬁnaﬁmpﬂﬁ yYHHuUHTa
KYIIHII HATHXAacHIA

x—y+ 2=2, '
{ 3y—4z=-6, (2)
—822==—24 '

chcreMa Keau$ umkapd. Uly Gunan aamamrupuniiap Tyrab, (2)
CHCTEMAHHHT YUMHUM TeHI/AMACHAAH 2 HHHP AroHa z =23
MaTHHH TomamH3. By KuiiMaTHH HKRHHUH TeHraaMara u&‘ﬁmﬁ.
3y—4-3=-—6, y =2 kuiiMarHy XOCHJ KHJaMH3. Y =2 Ba
%z = 3 gufiMaTnapRy GHPHHYH TeHrJiamMara KyAHur GHMaH x HHHD
Xam fArona x =1 Kufivateed  Tonamus. Llyspaft wuanG, (2)
cHcTEMa Ba JeMaK, yHra skpuBajedT (I) cucTemMa XaM AroHa
- {1, 2, 3) eunmra sra skaH. ByHaax (1) HHHr aBRHMK cHCTeMa
SKAH/IHIH KypHHAIH,
2, Yty
x—2y-+3z2=
2x 4y —2= 7
X+ y—z =4, 3
A3x—y+2z=38,
"t yt2z=6

., cHcTeManH Iayec ycysH GHAIQH €UHHT. :
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Bupruys TeHrsaMaHn 2 ra, HKKHHYHCHHH —l ra K¥-
nafiTHpHO, HKKWHYATA KyaMH3; OHPHHYHHE ] ra »a
YYRHYHHH —] ra KYynaATApHO, yYUHYHra KyWraMH3; GHpHH-
94HH 3 ra Ba TYPTHHUHHH —1 ra Kynadtupuo6, TYpTHHYHA
Kymamus; Gupurunan | ra Ba GewnHunBH —1 ra kynafi-
THpuG, GemwnHgrra Kymamus. Hatuxazxa

x=—2y+4+32=2,

—b5y+Tz=-—3,
—3y+4z=—2,
—5y48z2=—2,

—3y+2z=—4

CHCTEMAHH XOCHJ KHJIaMH3.

Bynaa umERAHYH TeHrjaMaHy —3 ra Ba YYHHYHHH 5 ra
KynafiTHpu6, yumpEYdra KyuwiamMus; MKKHHYHHH —]1 ra Ba
TYypTHHYHEH 1 ra k§mafirupul, TYpTHHUAra KyIIamn3; HK-
KHHYMHE —3 ra Ba GewMHuYMBH 5 ra kjnafitupu6, Geulus-
uyura Kymamus. Hatmkaga

x—2y+3z=2,
—B5y+T7z2=—3,
—_— = —— N

z2=1,

—1lz=—11
CHCTEMAHHK XOCHA KHJI2MHS.
By cHereMaHuHr yymHYH TeHIVAMAacHHH —) ra Kynafi-
THPHUG, GeIIAHUHCHHY —1 | ra KHCKapTHpPCAK,
—5y+42=—3,
z=1
cucteMara Kejiamns. Ly OHaaH aamamTHpyuliap Tyranid.
Cyarru cucremans (2) cucrema cudrapm ean6, sroHa (3,
2, 1) egumun tonamus, Jemak, (3) auuy cucrema 6§aué,
' YHHHT siroHa edumd (3, 2, 1) Aup.
3. Yuiby
X—y42=2,
{2x+y—22=—2. @
i+2y—32=—4 :
CHCTEMAHH €qHHT.
(4) ma sneMeHTap ajaMaINTHpHMLAApHH Oaxxapu6,

x—ytz=2
{ —3y+44z2=6,
—3y+4z=6
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CHCTEMAHH XOCHN KuaamH3, By cHcTeMaza HKKHHYH Ba
YYHH4YH TeHIylamManap ©Ourra TeHrjaMaHdn HQpoaasaraku
yayH (4) ra sKkBHBaJeHT KyRRAArH CHCTEMA KeJHG YHKaAH:

x—y+z2=2,
{ —3y+42=6. )

(5) na Gowka aAMAWTHPHUIHH Ga)KapHII MYMKHH 3Mac, YYHKH
UKKHHYM TeHTNama OujlaH GUpra/vKia KapajqaldradH KeHHHTH
TeHrviaManap HYK. Mkkuwan teHrnamagah —3y =6-—42z HH
XOCHR KHMG, mapameTp (KM 0300 HoMmawdaym) Hel aTajrad z
ra uxrTuépuii KuAMar Gepamus. MacanaH, z =3 6¥aca, yHra
Moe —3y=6—4.3, y=2 nu Tonamus. Dysapus Gupusun
TeHrIaMara KVims, x =24y —2=24+2—=3=1, x=1Hun .
xocust Kunamus. Llyupait ka6, (6) wuer, aemar, (4) HUHr xam
(1, 2, 3) eunmusn Tonmauk. Arap 7 ra GowKa, MacajaH,
2= —6 KuiiMaTHH Gepcak, (5) Ba, pmemak, (4) yuyH (—2,
— 10, —6) eunMHH TOMamu3 Ba X. K. DyHian mabaym GyJa-
IukH, (4) cucTeMa 9eKcH3 Kyn eqﬂwlapra ara Gyand, anukmac
cHCcTeMa Gynafy.

4, Yuby
5 — 2yt xy—x,+ 2, =5, .
ottt y—x=1, (6)
Xy —Xg—Xg— Xy —Xy = —5

cncremann €YHHrI.
(6) aa TeruiuAH sneMeHTap AIMANITHPHIEIADHIL Gax{apuﬁ

X —%y+ % —x,+ 2= 5,
—X%F 0 xg—x,+ x5 =2,
g+ 0ex,4x,=5

cHcTemara Kesiamus. Dynu Collka aamaiumHpHil MYMKHH SMAC.
X, Ba Xy napaMetp (0301 HOMabJyM) Japra HXTHEpHR x, == 2
Ba Xy =D KufiMatiap Gepub, x; =2 HH, cyurpa x, =1 HH,
yHIaH KefMH %, = | HM TOmAMM3. Jlemax, {6) aHMkRMac cHcre-
" Ma 6yAHG, YHHHT HeKcH3 Kyrl eynmnapunad  Gupr (I, —-1 2,
2, 3) 6ynamu.

5. Yoy - _
x—y+z=2 '
12x+’y—2z=—-—2, o)
oy —z =]

CHCTEMAHH €YHHT.
(7) ma mavaym snemenrap anmammpuumapun 6a>1<apn6

1@_



—Yy +Z= 2’
—3y+ 4z =,6, (8)
0=3

cHcTemara sra Gynamu3. By cHCTeMajaard OXHPTH
Ox+0y4+02=3

TEHIVIAMAHH Xe4 KaHial coRJap KaHoatiaHTHpmafizu. Ie-
Max, (8) cacrema Ba wmy cababan (7) cHCTeMa XaM xaM-
KOACcH3 cHcTeMa 6Yanl, eyuMaapH AYKaup.

Muconnapia Kypuaran xonnapra Kapad, I0KOpHAA Kel-
THPHMJIraH XyA0CaHKR AHaAa OfIHHAAILTHPAMHS.

HoMabayMaapun kerma-ker HyKoTHII HaTHXachApa Ge-
pHATAH cHcreMa yubypuak éKH Tpanenus WAKJAJard cHe-
Temara keaca, 6y OGepHJAraH cHCTéMaHHHT X2aMMKOAJHJHTH-
HH Kypcatafd. Arap sJjeMeHTap aJAMaUITHPHLINAp HaTH-
xkacua notyrpy 0=) (A5=0) TeHrAMK XocHn Gfaca, GyH-
Aafi cHcTeMa xamxoficHz cHerema Gyaaau.

58-§. BHP JKHHCIH B¥JMANAH YH3IHKIH TEHTAAMAJNAP
CHCTEMACH BHJIAH BHP A HHCJH YH3HKJIH
TEHINIAMAJIAP CHCTEMACH EMYHMJAPH
OPACHIAATH MYHOCABATJHAAP

Koadduunenrnapu pa o3oa xaanapn Gupop & coHaap
MaijoHnra Ttersmiay Oyaran Oup KuHcaw Ofamarad gy-
RBAarH UYMSHKJAR TeHIJaManap cHcTeMacH GepuaraH Gya-
CHH:

Gy +apxt .. dagx,=b (@=Tm). {1

By cucremanusr xamma b; 0304 Xalnapu YpHMra HOJLAapHH
OJIHLT GHAAH XOCHA KHJHHFAH GHP MCUHHCAH

le+at2x2+ +am n_o (l—l.ﬂi) (2)
cucreMa (1) ra moc 6Hp XKHHCJH cHCTeMa Ael OpHTUATaH
Xonna, (1) mm (2) ra uucGataH acocHft cicreMa gel ara-
Aaju.

ARBajioc GHp KHMHCJAH CHCTEMA €UHMJAADHHHHT Gab3H
- XoccanapHHH KYpHG YTamua.

(2) cucremanunr xap 6up (o, @, ..., @) KYpHHHLIAArH
euuMHHE & Mafilon ycrugarn R dasomuHr 7 Y/MOBJAH Bek-
TopH neb xapam MyMrup. Ly caGabsn, ucranrad HEkHTa (%4,
gy v ooy ) B2 (B, By oo ., B,) eunMBM Kjumw, wyHuHT-
NeK & (AEHF) COHHH CHCTEMA eYHMHTa KYNAHTHPHLI MYMKHH, SHHH
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ayoytoptat .. a0, =0,
a by taub+ ... +a, B, =0,
aii(aal) + aig(mz] + ... +a5n(aocn) =0

6ynanu.
1. (2) clicteMa eYHMADHRAH HCTANTAH HKKHTACHHHHP

(apog -y o)+ (B Bpoo-r s B =(a+By o+
A |
fmenngHcH Ada (2) HMHr eunMu GYnapu.  XaKHKATaH,
ail[ 0 + ﬁl) + 052((.!2 + ﬁz] + ... +‘ain( ey + ﬁn] =
=(ayotage,+ ... +a,a) +{a; B +a.p, +
+ ... +a,B)=0+0=0.
2. a €& coHHMHT (2) cHcTeMA eynMHra @naﬁmacq

ey, g - -4 Og) =y, Qo . )
fHa (2) HHHC eyHMMAHD. XaKHKATad, '
ap(ay) + ey} + ...+ aax,) =

=a(aa +apda+ ... +a,a,)=a0=0
3. (2) umar xap 6ap (o, &g ... , @,) €4AMH GunaH Gupra
—{oy, Oy o vy ) =(—a), — &y, ..., —0) XaM (2) HHHT
euHMH GYJIalH, YYHKH
ail('—alj + aiz( —o) + + “:‘n( — ) = "’(“n o +
+a, 0+ ... -I-a,-nocn] = (— l). 0=20.

Hemak,
(@pay o oos @)= (BB - B)= (20 ...,
an) + (""'ﬁlr "_Bgs R —‘ﬁ,,) = (al ——ﬁ[, Gz——-ﬁi,, ey

: an_ﬁn) '
Gopar. _
XaM euMMpaH HOopaTt R

~Arap (2) CHCTEMAMHHT XaMMma eyMMJAapd T
JaH  Gearwaacak, 39-§ garH Teopemara acocaH, 6y Tyniaam R4

© pasoHHHT KHCM (DaSOCHHH TALUKHA STajH.
SRan Kyhupars TeopeManH ucOoTnafiMua:
Teopema. (1) acocuii cucmemanunz (i, Wy .- -, It,) 8@

. vy, ..., V) eumrgpudan  mysuscan (B —Yv,, P, — v,
» Wy —,) adupua eexmop (1) ea moc (2) cuememanunz
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esumuny ugodanaddu. (1) acocud cucmemanue Wy Bar + - oo

R, esune 6usan (1) za moc (2) cucmemanune (o), Qg « . . 4 &)
ewumudan  mysurean (W, o, po+ oy o, B+ @)
gurundu gexmop sna (1) Hune ewumu Giinadu.
HcGorn.
n(“l ]+a‘2(p2—02}+ +am(l‘l’n—u)_
( it !"‘ + 2”2 +am""n) (axlut+aazu + -+

+a£n n)_bi-_b =0.
Cynrpa
ail(!"’l +al) +a.i2( }12+Ct2) + et +a!'n[ [‘tn+a'u) =
= (“u Pt Gt +“:‘n”n)+ (“il“l"i'aiz%"' oot
+a‘-nan) =-b-£ +—0=E£.

{1) BuHr GuTTA ( Mp M -, B,) €UHMHTA (2} HHHT Xap
wa (e, @y -0, ) B2 (B, By -, B,) eunmaapHE
kywcak, (1) wubr xap xua (p+a, pot oy, oo, Bt a)
a{m+pP,p,+8by ..., b, +p,) eummaapn xocun Gyaa-
Au, uysks o,7B, ra x¥pa p, + o, = p, -+ B, Gynamu.

Mlynnaft xHAMG, €Hp KHMHCAH GYMIMAraH CHCTEMaHHHT XaM-
M3 CUMMIADHHH XOCHA KHJHII YUYH YHHMHT OHTTa (v}, ¥ ... ,
v,) €uHMHIa yHra MOC CHp JKHHC/M CHCTEMAHHHI XamMMa €YHM-
Japuun Kyum6 Gopum Kudog.

Haruxa, Bap xuHend GyaMaran YH3HKJAH TEHIJaManap
CHCTEMACUHHHD equm.napu TYNAAMH YHIAKAR xﬁnxunnuxﬂu
TAWKHJA 9TajH.

XaknKaTaH, arap 6Hp JKHHCAH - 6yamarad (1) CHCTEMAHHRT
GUPOD  CUUMHHH X,= (pt, By, - - - » 1}y (1) ra Moc Gup uHCAH
cHcTema eunmaiapn Tymaamuad W, {1) HHAT Gapua eunMaaph THn-
famhnn sca M opkanH GenrHnacak, OKOpHAaruaapra acocan W

Ba H opacnaa H = x,+ W K§pHHHIAGrH GOFMAHAL  PHHIA.
Bynna H tynnam W grcMm (asonH x, Bexropra CYpHII HaTH-
JKACHHP.

§9- §. BHP )KHHCJIH YH3IHKAH TEHTTIAMAJIAP  CHCTEMACHHHHT
' $Y¥YH JAMERTAN EYHMJAPH CHCTEMACH

- Onpntrn waparpadna xypub yTrannmMuszex, -
a;y X + iy Xy + ... +ainxn =0 - (l)
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OHp KHHCIH YH3HKJH TeHI1aManap CHCTEMAcCHHHHI  eyHMJap
tyniamu V aprdmersr ¢asonnsr Gupop W xuem dasocken Tam-
KHA 3TajH.

l-taspud. W gucm dasoHudr OGasacHEH TALIKHA
9TYBYH HCTaAraH BEKTOpJAD cHcTeMacH (1)} cucTemarunz
pyndamenran ewumaap cucTemacy HefinnanH,

Basnc BekTopAap cHCTEMACHHUHT TabpHOpHra acocan

Gy, Gy, ... . Gy | @

cicreMa (1) waRr ¢yHiaMeHTANl €YHMAADP CHCTEMAacH Gf-
DRI Y9YH KYHMAATH HKKHTA WapT Ga:KapMaHWM Kepax:

1; (2) cHcTeMa wHSHKIH 3pKHH OynazH;

(1} cucremaunnr uxtuépnfi euumu (2) opxann ym-
suKau Hhosananagn.

Bupop apudpmerik ¢az0oHHEr 0a3acHHH TALIKHJ 3TYB-
ud cHcTeMasNap uYeKcH3 kyn Gfaca-aa (41-§ ra Kapamr),
YAapHHEr Xap OHpPHAATH BEKTOpNap COHH ¥3apo TEHr 3jA.
By rywyuwanapaan ¢ofiranaunl, (1) cucTeMaHMHI HXTH-
épuil equmuny (6H3 YHH @ Ae6 GearnaafiMus) '

a=hoyf ko + ... ke, ()
wakaza upoganaw mymxui. By epra k€ P(i="1,7) 6yara-
ua yuyH (3) eunm (1) cHcTeMaHHHr yMyMuH €UHMHHH TORHII
dopMynacur HOOBANANAH. SHAH QYHIAMEHTakR eyuMmaap cHere-

MacHHH Tomuw OuAdaH wryryananamus. Bymaur y4ys (1) cuere-
MaHH .

g tapy+ - e, =0,
Gy Xphapnt o F oy =0, - (1"
[IRE T SF ARG A N +am x, =0 |
KypuHEILAa &316 oan®, yHra Faycc ycya#HH TarOHK 3TaMmu3s.
Bup suHesn cucrema HoMMO XamproHmi G6yarand Tydailam Gup
Heda MApTa 3JeMeHTap aJAMATHPHULAApHH GamapraHiaH CyHr
(F) chcrema yaura sKksuBaneqT Gynrad
‘c“x,+cux3+c,3x3+ ey X A0,y Xt teX,= 0,
Cop Xy Cp Xy H0p, X 0oy Xy oo +Czn"‘n“"0
c x3+ +83rxr+03r+l xr+l+ +03r1 x,=0 (4)

-

. crr xr+crr+l r+l+ + ¢ nxu = 0
KSrpHHum,uam cicTemara kenaiu. ByHga ¢, =0 (R =1, r)
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{4) naru Tenrsamanap COMH 7 HOMABJAYMJAD COHH 7 AaH KHUHK.
Akc xonma (4) cHeTemMa HOJIMAC €UMMJIAPra 3ra  GyMac SAM
(51-§ ra kapaur). (4) cucrema r Ta TesrMama Ba (1 —7) Ta
HoMabiympuan ubopartawp. Uly Tydadiam 6us x ., %0, ..,
X, NapHH 0301 HOMABAyMJap Ae6, yJapra McTaJraH COHMM
(kamuza GuTTacH HOANAH ¢apk/u) KHUAMAaTIapHH 0epa OJaMH3.

®dapas guAAfmK, x, =1, X, =% ,= ... =x,=0
Gynewr. YHza (4) cuctemamau x,, X,_;, ... , X; KeTMa-KeT
JHKjAA Gapua HOMABAYMJAZPTA MOC COHAM KUAMATAApHH TOma
osamu3. TlapamMeTpiapHHAr IOKODHAATH KHiMaTJapHra MOC Ke-
aysuit {1’} cHCTeMAHMHI eumMH &,y = (@, Oy ... , &, L,
0, ..., 0 6ynamu Ouan 1, =0, X, ,=1 % ,=... =
= x, =0 fefimus. YHja aua (4) cucTemafan x; japra Moc Ke-
aysur kaupafimap B, (i = T,r) comnapum Tonamms. Hamukaza

(4) cucremamHHr g, =(B,, By ... . 5,010, ..., 0)
HKKEHUH e4qUMHHH Tona OnaMu3.

Illy xapaHuu nabom TTHpHO, (—r) T2 KajaMfad CyHr
(4) cuctema {nemak, (1) cucremajnuur

Gyt = (@ @y v s @ 1,0, ..., O,
al:+2-=(ﬁl'-ﬁ2’ oy e 0’ l' s 0]! . (5)

:1“=(?1,?2, R ?r,0,0, P l)
eydMJapHHH Tomamu3. Juan (5) euumaap cucreMacu (1)

HHAr GYyHAAMEHTA/] eYHMJap CHCTEMACHHH TAIUKHA 3ITH-
IMHKK KjpcaTaMHs, _

Japxakukat: 1) (5) eunmaap cHcTeMacH ¥3apo UHSHK-
Jd GorfgaHMarad, yyHkd Oy BEKTOpJAApHHAC KOOpAHHATA-
JAapHAdH TYSHJACAH .
alas...a,lo...ﬁ

A= ﬁ138°‘-ﬁr01-..0

VeVe oo 00... 1
MaTpHlAAa YH3HKAM GorJlaHMaraw (n—r) Ta carp ra (n—7)
TA YCTYH MaBiyA (YHP KHCMAA KOHJAIITAH MATpHUA), 2) sHAH
(1) uunr netanran @ = (V4 Uy -+« s Uy Uy -+ o, U,) €UH-
MHHHHP (5) opKanH 4YK3HKAH HONANAHHIUHHE KypcaTamia,
Kyfiupard BEKTOpHH O/1aMH3:
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b= r+l rpy T U, r+2 r+2+ s +Un&-n‘ 6)

G, -+ » @, BeKTOpAAp (1') CHCTCMAHHHT eYHMAapu 6Farai
TyQaliM yJapHHHI HCTAAraH 4H3HK/AH KOMGHHaumAcH xXam (1°)
HHHT euHMH GyJumH Gu3ra sabayM. Hemax, (6) tenryux Gu-
JIAH AHMKJAHYBUH BEKTOD XaM €4HM 6§r.nana. () Gemrunawmwsap-

ra acocaH BeKTOpPHWHT oxuprd r+-1, r+2, ... , n xoopmu-
HaTalapy MOC paBMUyA U, v, 420 o+ s U, Japra TeHr,
UYHKH, MacanaH, vﬂan— (U V0 Ug¥pr oo v s Up%0e Ot U,)
Gynrammaﬂ b BeKTODHHHT 7-KOOPAHHATACH U, ra Teur. Hemak,
apab BekTopaapHkr ¢+ 1, r+ 2, , M-KODDAHHATAMaDH

ycTMa-yer Tywnap skaH. Byraait xpjma a—-b aflHpMa BeKTop-
RUHT OXHPTH (71 —r) T4 KOOPAMHATA/APM HOAJAPAAH  HEOpAT.
a Ba b nap (1) HEHF eunmy Gyarand Tydaliin a—b XaM eunm
Oyam GHara MawayM. MkkumHus ToMoHAaH, arap (4) cucrema-
Bar¥ X,,q, X, 49, - -+ s X, JAPHH HOMMAD GHNAH 2AMALUITHPCAK,
y x04aa ¢, 0 6y.nrauu yqyn =0 (& —I,r) G6ynamu. e-
MK, @ — b = 0 &xn @ = b 6yuG, MXTHEDHA OMMHIaH & BeK-
TOP XaM @, |, G0 -+ - » » &, CUNMIADHUHT UHSHKAH KOMOH.-
HAUMSACHAAR nﬁopa‘r Gynany. lHyH,naH kuanG, (5) cucrema (1°)
TEHr/IaMalap CHCTEMACHHHHI (QYHIAMEHTAT eYHMJIapD CHCTEeMAacH®
HH TAWKHA STAjH.

{b) cHcTeMalarn eYHMJAZp COHH n—r Ta G¥aAraHHAaH
(1) cacreMa ¢yHAaMEHTA] €UHMJAAP CHCTEMACHAATH €YHM-
JA3ap XaM (n—r) Ta BekTOpAaH Hbopar.

1- natuxca. Bup MUHCAH YH3HKJAM TeHrJdaManap CHc-
TEMaCHHHHT (QYHAaMeHTall SUHMJAapH CHCTEMAaCHAA e4YHM-
Jap COHM HOMabJAyMJaap COHH GHAAH CHCTEMa MATpPHUACH
DAHTHHHHT afiupMacHra TeHr.

2. naruswa. n Ta HOMABAYMIH m Ta GHP KHHCJAH 9H-
SHK/IK TeHIaMaNap CHCTeMAaCHHHHF eYHMJapH TyIJaMH
n——r YA40BAM BeKTOpiap (a3OCHRH TAINKHA 3TalH.

XaKHKaTaH, OHp JKHHCIH CHCTEMAaHHHT ¢yHRAMEHTAN
€UHMAAPH COHH p~f—r ra TeHr OyaraHuaaH xamaa GHp
KHHCH CHCTeMAHHHI HCTAATAH eUMMJAPHHHAT YHSHKAH
KOMOHHAIHACK aHa 1Y CHCTEMAHHUHT €YHMH SKaHJHTHAAH
MasKyp evHMiap CHCTéMacH KaHAa#iaHp Bektopaap daso-
CHHH TAWIKHA 9TafH. Bextopnap (asocHAarH YR3IHKAH
GornaiMaraH BeKTOPJApHHHI MAKCHMal COHH (SBHH (YH-
ZaMeHTall euuMJapHH TAUIKHA 3TYBYH BEKTOPJAAD COHH)
n—r 6yarany yuyH Oy $aso n—r JAYOBJAHAMP.
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Mucoan.

Xy — Xg— X3+ x, =0,

{ 3x, + 2x,——x§—-—x¢ =10,

CHCTEMAHAHT (PyHAAMEHTA] €YHMJAp CHACTEMACHHH TONHHL,
3 2 -1 -1
B=|[|1—--—1 1]
6 —1 —4 2
Hgrunun catpHn 3 ra kynafitEpHG, HKKHAYHAH GHPHH-

UHA4H, cyHrpa OGupHHuMBM 2 ra KynmaiTHprO, yYHHUHHH
_GupHHYRZAH aflHpaMH3, ¥ XoNaoa

321 —I
05 2—4)
\05 2 —4

MaTpHila XocHN Gynaau. By MaTpUUAHHAT YYHHUH CATPHHH
HKKHHYHJaH afHpaMu3, Yy Xonaa

32 -1 -1}
05 2 —4
00 o O

MAaTpHUAHH XOCHJ KHJaMus. By MaTpHmajard Hoaw O¥n-
MaraH caTpjaap comu 2 Ta.

Jlemak, MaTpHUAHHHT paHTH 2 ra TeHr. ].Llyuuur YuyH
Gepunrad CHCTeMaHWHr GHPHKYH HKKHTA TeBrAAMacHHR
eqamMu3. ¥ Xoasa Gepuaran cucreMafiaH

{3x1+2xg'=xs+x¢n ._ (7)
Ky T Xy = XXy
CHCTEMAaHH XOCHA KHAaMHS,

Xy Ba x, NapaMeTpaap Wkkura Gyarakm yuyd = QyHaameH-
Ta/l CHCTEMA HKKHTA euHMAal Tysuiagu. [lapamerpsapra abax
xg=>5 Ba x, =0, cjurpa xy =0 Ba x, =5 KuiiMariapuan Ge-
pamus. [lapamerTpaapHunr GupunuM KuitMaTaaprza (7) fpau

{ 3xl. + 2x2 = 5_!
X, — x3'= 5
crcTeMa k&G unxar#. By cucreMann e, ¥y =3, xy =—2
JIaDHA TOMaMH3. l'lapauerpmpnnﬂr HKKHHUH xnﬁma'mapmla (N
JaH
{ 3%, + 2%, =5,

X —Xg=—D5
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cucTeMa xocun Gynanu. Dy CHeTeMaHH emb, x, =-—1, ¥, =4
napHH Tonamus. Jemax, QpyHIaMenTan euuMmsap cHCTeManapHHaUHP
gurTacH (3, —2, 5, 0}, (—1,4,0,5 Oysame Ba Gepuara
cHCTEMAHUHT YMYMHIl €4AMH @ = (¢ty, Oy, Cg, &y) OVHG, Oy ep-
aa oy = 361 ""'Cg, as = = 261-}'402, [« 29 =_5CI, Cﬁ‘ = 503 (6‘1,
€, € Z) TeHrNHKAap OHNAH aHHKJaHAMH &kH a=6(3, —2, 5,00+
+ ¢ci{—1, 4, 0, 5) 6ynann.
Mawgaap
L % F 205+ 4y — 3x= 0,
3xy + 543 Gy —4x, =0,
dxy + 5y — 2% 4 32, = 0,
3xy + 8xy 4 24x, — 19x, =0
CHCTEMARHHT yMYMHH Ba yHIAMEHTAA €4YHMJAPH CHCTeMacHHH
TONMHHT. _
2. G\‘Ii_ =(l' ""2, ]n Os 0),
Uy = (Oi 0’ _1! l, 0):
aa = (4’ 0’ 0, _6" 2)

eqHMAAD CHCTEMACH

x1+xg+x3+x§+x5 = O,'
321 + 2%+ x5+ 2, — 3%,=0,
¥+ 205 + 24+ 615 =0,
5%y 4 4xg + 3%, + 3x —xy =0

cHCTEMA YuyH GYHIAMEHTA/ eqHMAAp CHCTEMAcH OY/iatuMu?
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v BOB JETEPMUHAHTJAP

60-§. MATPHUAJIAP YCTHAA AMAJIAP

Bus 6y Goffa maTpHUa/ap ycTHAa GamKapunaauraH amad-
Jap, YJapHHHI XoccaJiapH, KaficH xovsapia GepHAraH MaTpHUa
YuyH TeCKapH MATPHUA MaBXYNAMMH KabH Macafanap OuJaH
WyFyAnaHaMu3. Matpuua TywyHuacugaH (ofifalanu®, YHIHKIM
TEHTJIAMAJIAp CHCTEMACHHHHT EYHM/APHHM TOMHIUAA MYyXHM axa-
MUATra STa Gj/raH ACTePMHHAHTAAD TYIIYHHACHHH KHDHTaMH3,

SneMenTIapH a; eﬁ(i =1,mj=1, n) COHJIAPAAH TY3uAran
MaTpHLA 631:38]-1 i ,,,|| opkanu Gearunasagy. <$akaT HoMpoL

MaTpHUaMap Y49YH KYLIHI KOMASCH AHHKJAHTaH. & MafijoH yc-
THIATH HCTAJATaH HKKH HOMAOII MATPHUAHH KVIHW KYHHZATH
Koupa Gyfimua GamapuaagH:

Gy &y %n gllglz e gln
Ay lyy .. . G, ot Oag « v
A= % » | B= 2 21
*
@i Qg « - - Gy b by oo Oy

ay +b&y ap+b, ... q,+8,

A+B= a2l+b2[ 022+b22-..a2n+b

I T S T S R Y

ml + bml am2 + bm2 b amn_]- bmn

B2 emak, RUFHHIH MATPHUARHHI " a; + b || snementaapn x§-
WHAYBYH MATDHUANAPHUHT MOC @; Ba b;; s/eMeHTNapH HAFHH-
Rujapura TeHr GY/HG, BMFHHAMHH TacBHPNIOBYH MATPHUA KYLiH-
JiyBunaap GHJIaH HOMAEOW GYNafd.

MatpruasiapHi K¥IFL KOMMYTATHE Ba aCCOLHATHE 3KAHJHMH
PARIDAH, WYHKH Oy amaj MATPHUANADHHHT 3MeMEHTNApHHH, ABHH
COHA2pHE KynmuiAaH HGopar. Wysmalt kHAu6, HCTasnraH MaTpH-
fianap y4yH

A+B=B+A, A+ B+C)=(A+B)+C

TeHIVIHKAGD GamapunafH. Xamma S/eMeHT/IapH  HOJAJApAaH
HOOpAT MATpHUA HOJb MaTpHua Ae6 aranage Ba y 0 opxaiH
Genrunanafs. 0 maTpuna GunaH HOMAOLI Xap KaHfall A Mar-
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puua yayR A4+ 0=04+ A=A 6ysagu. Marpuuamn (—I)
COHra KyNaliTUPHIN amanau KYAHMarsya aHHKAAHADH:

44y, Qin

o By - - - G

21
(—l)'A'-—"‘—-Az—- 22 2n —

Q) Bp Lo

=84 .. T4,

] Ty Ay - Ay,
L e L0 amn
By marphua
418y Ay
A Gy Gy Gy
@y Bz o+ B

MaTpHLara KapaMa-Kaplw MaTpHua Zefiwnaad sa A4-(—A)=0
6ynamu. A -+ (— B) finrunan A — B xkypunnwza - ésnanb, y A
Ba B matpuuajsapuumr alfimpmacd fmefiuiapd. MarpHnasaphH
afiHpHin amanu Kyifinparkda Gamapunamn: A —B =

ay—by ay—by ... a,—b,

Ay —by Gy —byy ... Gy, —by,

I

aml__bml amz—bmz e amn—bmn

Xycycnit xomia A—A =0, A—0=A4, 0—A=-—-4
Gynanu.

& Hamuxea, HoMpow Matpuuasap TyujaMi aLHTHE Tpynna
Jlam. .
DHAR MaTpHGAJapHH KJTafTHPUIN KOHJACHHH KYpaiumig,
PakaT m X B KYpHHHIONATH MATpHUAHH 7 X R KYpHRHOI-
Hard maTpuuiara Kynafihpuil mymxHH, OComKaua aiTrasja,
aKaT n yCTYHJM MATpRUA £ caTpJiH MaTpHllara KynafTHPUIaAH.

Kynafitmaia mX & KYpHHHIUIM MATpHUA XOcHA O¥/anH, AbHH
Arpxa Brc=C

mxn mx&k:
A, matpua (m, n) Typan wMatpuua pefimaam. A, Ba
B, ., MatpHuanapun xynafiTHpuul KOMEacH KyHWAarHaaH uGo-
par A, B, = C,, KynaiiTvasaET Xap Oup C; snemeH-
THHH XOCHJ KH/MII y9yH A . . HUEF i-C2TPHAATH SJEMEHTJap-
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HH B, ., HHHT j-YCTYHHJATH MOC SJEMEHTVIADra KYmaHTHpHS,
HaTHXajap KYUIHAAAH, SHHH

oy =day byt ayby,+ ... +a, b,.,«‘=12 a; by
llyrnafi KuauG,

QB - - Ay bllrblz e ;’[k
. _ “21 ay ... 4 g1 bgy + - - Doy
Amxn ank.—— n * - AL . - L =
aml am2 NS baybys -+ bap
n .on
E“u’bu Ea”bw s Eaub:k
i=l i=1 i=1
n n n
- zazrbu Zaﬂbm e anb:k =
zam: 1t Eam:blz Eam! bin
) =Cm)<k
6ynaixd.

Xycycufi ' Xonna, KBafpaT MAaTpHUAJAPHH KynafTHpHI
YOIYH YJAAQDHHHT TYpAapu OHp xua OyAHWHA Tanal KHJIH-
HaJH.

K¥nafirma xaM xyARH Wy TypAarE KBaZpaT MaTpPHIAHH
ubonanafion. _

Macaaan, -
1—=2 3 27 —8
AB=1—3 1 2] 91 0=
0 4 —I1 —23 4
] -22 14 4
=1a] —14 32| =C,
38 1 —4
AB=0C,

Ukkutagan OPTHK MATPHUANAPHH XaM KymafiTHpHu
MyMEHH., Macanal, yura MaTpuua Kyf#upard cxema Gyiinua
KynafTRpRNANM:

(Amxn°Bn><a)‘Ckxp = Dm;g‘ckxp' = mep
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Mucon - s
—I\\ /05 —2
12—-3f{0 2]l =
(( )(1 4)) (1 3 8)
=(0 —9) (0 5 —2)—(—9 — 97 —79).

Kyhnnarn TeopeMa MaTpHILAJADHH KyMaATHPH acco-
IHATHB 3KAHHHH TaCRHKAANAH.

Teopema. Yuma A, B, C mampuya yayn AB sa BC
Kkgnadmmasap mampuyasap Ogaca, y xoaéa (AB)-C ea
A-(BC) rgnasimmasap xam mampuyarap 6jaub, (AB).-C =
= A.(BC) meneaur bancapusadu.

Uc6otu A, B, C nap moc pasmmaa {(m, n), (n, &),
{#, p) Typm matpuuanap GSyacun. ¥ xonma A-B xynaiitma
{m, ny-(n, k) =(m, k) Typm sa BC xynafima (n, k)-(k, p) =
= (n, p) Typiu OYauma paewan. ¥ xonfa (AB)-C kynafitMa
(m, &)-(k, p)=(m, p) Typas Ba A-{(B-C) xymaikrma xam (m,
n%- (n, p) =(m, p) Typan Gyau6, yAApHHHr TYPAApH GHp XHJ
6Vaann. _

Sugu (AB)-C = A-(BC) TenrnuKBMHr GasKapUIHIUNAH, SHHH
(4B)-C Ba A-(BC) warpuuanapuuur yMmymuit w;, Ba v;, Sue-
MEHT/IapH ¥3apo TeHF SKaHWHM HcGoTafimus. Xakukataw, AB
HHAT yMyMHi aAeMeHTH

d:a=2 fabap 6= Tm, p=T15 M
=]
Ba BC HuHr ymMyMufi 3neMeHTU
]
dff=2bfﬁcﬁf (f=1p) (2)
M

Gynang.
_ (1) Ba (2) napra Guuoan (AB)-C Ba A-(BC) napuuur ymy-
MHit fanemenmapu MOC paBHUIAA

“u“E‘%%;“E zaia @ 8%8 7

Pz | cs=-1

z i o:] Eaiazbo}ﬁcﬁj
k- n

= 2 Eaia rxﬁcﬁ!

p=] =]
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6ynanu. Ilynnal xum6, uy, =uv;. Hemax, (AB)-C = A-(BC).
Haruxca. Typnapu 6up xun 6yaran kpajpatT MaTpHIa-

Jap TynaaMmu K?Haﬁmpnm aMaaMra BucbaraH ApHM rpyn-
na 6yaann.

XakugaraH, 6y TynnaMaa MaTpHUANAPHH KYNaRTHPHII
- aMand AaHHKJAAHT4H Ba Y accouuaTds OYAraHH y4yyH Mas-

Kyp TYILIaM SpHM TPynnaiup.
Mucon.

a=(5_3 %) B= (%) C=(6 4 1) 6faca,
((é 479 (—?))-(6 1 n=("g-641=
=(28 32 T8 (2 1 "'3)((—%) © 4 1))=

-G 39 (—z -5 2)-(B 5 )

Terryukaapra kypa (AB) C = A (BC) 6ynann.
YMyMaH, MaTPHUAJapHH KYNalfiTHPHII KOMMYTATHB 3Mac.

MacanaH, -
21 —1
A= pa B = (l ——-2)
(0 3 5) 13
MaTpHUaap YUYH

- ' 2 7 9
AB=(§ o) BA= (2 —5 -11)
210 14

AB +# BA. Uynku AB pa BA wmarpuuajisp HoMZouI G?Jtmaran
MaTpHUATIAPAHP. )
XYAAH WIYHHHIIEX,

a=( =Y wn=(30)
HOMZIOI! MaTpHiia/ap yuyH

e=( 3 1) sa-( 13

6ymG, Gynna Xam AD <k BA sxad.
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Bepuaran a € # connu
Ay Gy 4
A= %1 Ga2- -0

-

VIR SN

MartpHuara kynagrupHw pe6, 6y coOHHM A HHHT XamMMa
3JIEMEHT/IapHTa KYMafTHPHII HATHXKacHAa XocHA OYaram
MaTprUAra aliTHA2IH, ALHH

aay aay, ... 0a,
e A| G 2y .. @y, @
A, Ay . Ol

Bupununsan, oA =Aeq s3kanaurs papiwadH, HkknHunpawn,
(3) TeHrAHK MaTpHUAAATH XaMMa SJEMEHTIApHHHT & YMY-
MHA KYNafHTYBUHCHEH MaTpHUa OeITHCH TallIKapHCHra YH-
KapHIl MYMKHHJAHTHHH kypcataad. Hompow matpHnanap
YuyH KyfHAark TEHrJIHKNAp JpHHJAH:

a(A+B)=aA+aB;
o {A—By=aA—aB;
(e+p A=aA+§4;
(a—p) A=aA—PBA;
@p) A=a §A).

Haruxea. Hompow MarpHuanap TynaaMu Gepunraf
coBsap MafifoHH yCTHAA 9H3MKAH (a3oHE TAKHA 3Taad.

_81-§. TECKAPH MATPHUA

fi- TApTHONE KRAAPAT MATpHUAHHHr GOl AHArQRAJH
sneMeHTNapH 1 JapAaH pa KoaraH xaMma saeMmentnapn O

JdapaaH gGopar ymly a
10...0
01...0
00...1

KYDHHHINAATH MATpHUA Bupaux Marpuya HeAHNagH Ba ¥
E opganu GenranaranuH.
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n- rapTalaKE HCTAATaH A Ksanpa-r MaTpHia YUyH AE=
== EA = A 5KaHJHTHIa HIIOHY XOCHJ KMJIHII OCOH,

I-trabpu . BupAHK MarpHHAajaH >JeMeRTIap &d-
MaTHPAILAAD HATHXKACcHAA XocHR Gyarad MmartpHua s.ae-
MenTap marpuya nefinnamu.

Ky#unaranap UKKEHUH TapTHOAH 3I/IeMEHTAp MATPH-
manapaup:

1) (67). 61, G (Y

I«f’ epia ¥ a€F (@ + 0).
craarad TapTu6ian GHPIHK Ma'rpnua caTtpnapu (ye-
TYHJApH) YHSHKAH GornanMaraH 6yAranH yuyH sJeMeHTap
MaTPHR2JIaDHMET caTPaph {YCTYHAapR) MHSHKAHX GOFna-
maraR Oynanu. UyHKH saeMeHTap aaMalUTHPHIIAD MAT-
pHIlA paHTHHM y3rapTHpMalfian (54-§).

Kyfupara n- TapTHGAM KBajpaT MaTpHUAHR OMNafJHK:

a Qg - -y,

A= G2 Bz Oy
Ay 8,5 - - 4,
By marpauaswAr ropHsoHTa
ay =Gy Gyg0 -+ 0 Gp),

a3 = (Qg1s Qaar - « = a;,n),

--------

a-—-( 13 Gno ..,am)

Bemopnapn SBHH CATPAAPH YHIHK/AH 3DKAH EKH WH3HKAH
Gornarrau Syauiuu MyMkud. Macaaan,

o —4 2 —]
A=} 63 2
25 1

MATPHIAHHHT CATPAADH YH3HKAH GOFJAHTAH, YYHKH Y9HH-
YA CATP KOATAK MKKH CATPHHHI 9HSHKJIH KOMGHHALHACH-
ZAad BOOpaT, ABLHH

2=(—4)1416,5=124+1.3 1 =t(—1)+1-2
E Gupamx Marpmmannr _CATpAapH YHIHKIH SpKAH, YYHKH
ynap QGasOHMHT €y, € . - ., £, ODTIAPHAUP.
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2-traspud. Bapus catp Bex'mp.napu YHSHKIH 3px.lm mar-
puna xocmac (ainumaean) mampuya, Gapua catp BeKTOPAApH
u#sHKAM GOFJAHTaH MaTpHUA xo¢ {aidnuzan) mampuya Led ata-
nafH.

3-tavpud. A matpuua yyya AB = BA =E TeurukuH
KanoaTMaHTHpYBuH B Marputla Mamkyn Gynca, y xonpa B ua
A ra meckapu mampuya nefinnagu Ba y A™l gypuuHnga Ged- -
rHaHa gy,

3-tarpuddarns B ypuura A7 kyicak, AA™T! =A2A=E
6y.naml

I-meopeme. Marpuyanunz  carp ee:cropnapuaau' b6upu
KOA2AH CATD 8EKTOPAGPU OpraAl wusuKau upodasanca, y
xoada ynu uxruépud marpuyaze ginadrupuwmdan xocus
6frean xinairme marpuyanune xam xyddu fuia Homepan
CATp BEKTOPL KOA2AH CATP 6KTOPAAPU OPRAAL WUIUKAU
ugodaranadn.

UcGorur A marpuua Gepuaran 6§nu6, yauur GHpHH-
UH CATPH KOJTaHAapH OPKaJH 4usHKAK KdoaanaHaaH aeb
tdapas KHNAAAUK, ABHH

Gy =032t aa,+. .. ta.a -"—-Ea-a” G=Tn) (D
i=2
Gf';ncml Uxruépuit B =|lp; || marpmuamuar A ra kynmaiirmacs
AB=C=| ¢;|| 6§/m0, matpunanap KynaitmacH TanpudH Ba
(1) ra acocan
N n
ey = aubyy + apbyt - b, /= (Ec‘iai:) by +

{==2

(E % azz) byt (E % a"‘) by = cia @by, +

=2 fm2
Ao ayb, ) ag (@nby; 4 agby ..+ a;,,b,,,) +
+...+ Oy (anlblj + an'zbﬂ] + . +aﬂnbuj) =aﬁcﬂf +

n
taglyt.. ot cy= E“ Cip €y = Za:cf;

i=2 i=2
Kepak/x HATHAKAHH OJIAMHS3, Gy epia
LGy =auby +apbyt .. tab, (“'2'"’1 =T,n),
- 2-meopema. Xoc MaAMpuyaza mecKapu Mampuyc Mag-
wyd smac.
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Hc6orr Papas xuaafinug, A xo¢c marpuua Sfncan,
Y xonna YHHHr caTp BEKTOPJapH YHSHKNBE GOFaHraHJHCH
caba6nu, 6y catp BekTOopJapAaH GHPH KOArawnapH OpKa-
A 4H3HKJAH HoAanaHalH. ¥ Xoama l-reopeMara Myeo-
¢ug, AA-! gfnafiTMaHBHT XaM ¥illa caTp BEKTOPH KOJATaH-
Aapu opKaan wHsHKAH Hponananagw. AA-'=E Gyararnu-
ra cababnn, 6y TacAWK E HHMHr caTp BeKTOpAapH UHSHKIH
3pEJaH GYNHmHra 3HA KeNTaAH.

JdeMak, ¢akaT XOCMac KBaapaT MaTpHUanap YUYyYRTHHa
TecKapH MaTpHIAJap MaBXyA GyaaiH.

3-meopema, Xocsoc xeadpar A marpuyanu ssemenrap
arnauwTupuwaap -épdanuda Gupaux MATpuUya2e KeATUPUUL
MYMKUH, .

Hc6oTH A xocMac MaTpHIAHHHT XaMMa caTpiapH
HOJIMac caTpaapraH-ufopar, wy cababau xap Gup carpha
HOMAAH GapKAH KaMuAa GHTTa 9JIeMeHT MaBXyn A mar-.
pHlA Ky#njaard RypHHHIIga OFJICHH: '

p &g+ <y
A — 021 022 LINE am

L T

ay g o v+ Gy,

dneMenTap aaMawiTHpuwaapHu GaxaTrERa caprTrap
ycruza Gaxapu6, A HH SHPAHK MAaTpHIara KeJTBPRII
MYMKHHJIHIHHA K§pcaTaMH3.

a,, (k= 1,n) counappan Kafich Gupu Honpau dapkiu 6ya-
ca, Yma snemelT Kohjawrad caTpuu (9 JapiaH OHp KaHYacH
HOMAAH (papku Gyaca, Iy sJeMeHTap KORJalrad HXTHEPHA
catphu) GHpHHYH caTp GunaH anmaiurhpamus. [llyhgaft KaauG,
0, 0 nes onamu3. Arap GUpHHUM YCTYRAZ g,, AaH OouwKa
HOfaH bapKAH SNeMeHT1ap G¥aca, YJapHH OHpHHUH caTp 3Jje-
MEHT/IapH €pJaMHAa HOAMADPra AHJIAHTHPAMHS.

Harumana A marpuua

a, Ay Gz« - G
by byy et by,
B={0 by, by...0,
0 by byge..b,,
KYPHHHLIFA Keflafd. SHIH b,% 5 0 1e6 cdapas xumb, B uHuwp

b b o«
HKKHHUH CATpupH — -2, — -, — 2 japra KynaiiTe-
bSS bn bﬂ
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pu6, HaTHXAMApHE Moc pasuwna 3, 4, ..., n-carpaapra xjum-
cax, B matpuiia
G A3 G13 - - - 3y
0 by by...b,
C=[00 c,...

00 ¢;...¢
kypuRHtuaa 6ynam. By xkapaémHW snHa n— 2 mapTa Takpopia-
_cak, C matprua
Gy iz Gz vy
0 by by ... by,
D=|0 0 ¢;...¢c

3
000 ...c
KYPHHHUIHH OJIAZM. SHAH MATPHUAHHHI CHDHHYH CATPHHH T,
11
HKKHHIH CaTPHEH 2 ra, ..., fi-CaTpHHH 2 ra KynafiTupcar,
bss cﬂﬂ
1 dlﬂ dlS e dln
' "
M={00 1 d,,
00 0...1

' MaTpuua Xocna Gyaamu. M Matpuuaga n-catpud —d;,, —d,,,
vv. —d,_,, napra K¥nalTHPHO, HATHXKA/JApPHH MOC DaBHIIAA
1, 2, ..., n—\-carpaapra, cyurpa (n—l)-catpmu —d, ,,
—dyy gy o os —d, 5, 4 A3Pra KYMalTHPHG, NHATHIKAJAPHH
Moc paBuwiga 1, 2,..., n—2-catpnapra pa HHXOAT HK-
KHHUH caTpHd —d,, ra Kynaftapsb, HatmkaHw GHPHHYH caTp-
ra g¥mcax, mMatpuila yméy

100...0
010...0
001...0
000..01 _
RYpHHMUIAA 6§aaH. OXHPTH MaTPHUA 3¢a E (GHPJIHK) MaTpHUAAHD.
Mucon. 1—12
A=13—87
2 =35
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X0CcMac MarTpHUaHH GHpAHK MaTpHHara KearHpahmanux. As-
pano A HHERr GHpPHHYH caTpHHH —3 ra KymafiTHpuf, HaTH-
WaHH HEKKHHUH caTpra, keitHd OHPEHYH CAaTPHH AHA — 2 ra
KynafiTHpu6, HaTHXKaHH YYHHYA caTpra Kymamus. YHAa

I —12
B=|0 01
011

MaTpuua Xocun Ofdamu. By marphmaza yumHUH caTpHH
~—-1 ra k¥nafiTapnd, yHu MKKMHYH caTp OUIaH ajaMaliTHpa-

Mmu3, Hatexana
' 1 -1 2
c=]0 1 —

0 0 1

MaTPHUAHH XOCWJa KuaaMu3. Ouau C Marpunaza HKKHRYH
CaTpHH OHPHHYM caTpra, y4MHYH CaTpHH HKKHHUH ca'rpl‘a

wceax,

W 101
=010
001

MaTpHlia Ba HHXOAT D MaTpHUalark Y4uH4YH caTpHH — lra
KynafiThpu®, GHPHHYH CaTpra KYmcax,

100
- E=1010
001

maTpuua xocHa Ovaamu. By sca GMpAMK MaTpuuammp.

4- meopema. Xocmac mampuyaea meckapyu #ampuya Mas-
axyd ea. s2onadup.

Hc6oTn, Matpuniapara catp a/MATHPHUMADHH vanzaH
OHpOp MaTpHUara XynaiTHpHLI ae6 Kapail MyMKMH.

S marpitia (m, n) TYpaH MaTpuud OyanuG, YHHAr Qakar
GuTTa 3nemenTH 1, Kosaran sfemedtniapH O Gyacke. 1 sviemenr
i-cartp, - yCTYHOA TYPYBUH con OY/CHH.

S-A (6ynpa A (n, k) TypaH MaTphua) Ky rlaﬁ'ma ma'rpuuana
§-carp A naru j-caTp 6iaan ycrma- yer Tywand., Koaraw Gap-
ua catpiap 0 Japnad uGopar Gysagu. Macanaw,

@ @&y G13) {000
= 1dg Uyg g}, S={00 1
(gs Ogg Qgg 000/
Y xoama { =2, j =3 6¥nagn. :
(}0(3‘_¢11.,c,1_,,¢118 0 0 0
S-A= (0 I)«(ana,,a,, =(aua3,a,,
000/ \ay 0y ay 0 0 0/,
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3unn

S!}=i e b it ‘:'-l----...._‘.
s i

M

“,
]
;‘1

kypHuumary S°, S”, 8” MATDHUAAPHH TEKIIHPaMH3 .

S’ marpunaga 6o IHATOHAJHHHT 17— 2 Ta ajeMeHTH 1 ra
pa 6y AHMArOHANASH TANKADHAA AIHA HKKHTA 37ieMenT | ra, xoa-
FaH SVIEeMEHT/IapH HoJITa TeHT.

S” Matpruaga 6om KHArGHAJMHHHr OHTTa 3SAeMeHTH o ra,
gonranaapd | ra Ba Gowl AHarcoHanjaH . TallKapw Gapua aJe-
sMeHTAap O ra TeHr. $” maTpHuaga GOUI RHATORAA SJEeMEHT-
Japi ! ra, yHHaH Tawkapua GHTTa 37eMeHT ¢ ra, KouaraH
Gapua aneMentaap O ra TeHr,

By Tyuyruanapra acocniauut Kyfuaare xy20064aped KelaMH3!

1) §'A marpria A MaTpHUABarH § Ba f- CATPJIAPHHHI YPHH-

ZApPHHH AMMALUTHPHIUAQH XOCHX G¥JAafH;

2) $"A matpuua A MATpHUARMET i-CATPHHH « COHra Ky-
NAHTHPHII HaTIKAacHAA XOCHJA GYnand;

3) §”A matpuua A MarpauAiATH j- CATPHH « COHra Kynafi-
TUpHG, {-CAaTpra KYUIHI HATHXAcHAR XOCHA GVrAamH.

Illyyradl wKunuG, A MaTpuilaza HXTHEPHH 3jeMeHTap CaTp
anmamTHpiuaapi A MaTpruara vanaad Gupop épramud MaT-
pruanapud (S', 87, $) kynafiTHpHIl HATHKACHAA XOCHA KH-
JIHILL MYMKHH,
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aIMalITUpUIIIapny  ¢pauiar carpiap Oyitmya  Oaxkapuii
Kepax.

Onemenmiapy Oupop & MaiimoHra Tervuma OynraH Oapya
()1, 1) Typm XocMac Martpyuiap TyiamuHu GL (n, *) opua-
J GeruaiMus.

5- meopema. < GL (11, <f)> * > aneebpa epynna 60aradu.

Mco6oTu. 60-§ ma kypub yrraHMMM3OEK, a) ydra A,
B Ba C marpuinasap KynaliTMacu accoluaTuB; 0) MKKUTa
( m, n) TypIM XocMac MaTpuliajiap KylaiTMacu sIHa XOC-
mac Mmarpuuagup( l-Teopemara K.apaHr); B) 4-TeopeM ara
Kypa X.ap Oup XxocMac MaTpulia Y4yH SITOHA TeCKapW Mar-
pulla MaBXyd; T) Xap K,aHgaid OMpiIMK MaTpulia XocMac
Matpula Oynamau.

by mapriapHuHr OaxkapwiMinu (n, h) TypJad XOcMac
MaTtpuuaiap TYIUIAMUHWHT KYMaWTUPUII amajiura HucOa-
TaH IpyNna 3KAHJIATWHU KypcaTaiu.

OHmu xocMac A Marpuliara Teckapu OyiraH B marpu-
LIaHW TOIMUIIHWHT KYWWmard YCyaMHM Oa€H LMIaMU3.

JI Ba £ MarpuuanapHu €HMa-€H, STbHU YILOY

/a” A,0 c0a,, 10. .0
A/E =\ ay azz.”az 01. .0
00 1

l“m“nZ— o o<tmn

KypyuHMILIIa €310, A HUHT YCTWIA K.aHOAil 3JeMeHTap ai-
MalllTUpulUIap Oaxkapuica, £ HUHT ycTMAa Xam yila 3Jje-
MEHTap aJMallTUPUIIUIapHU Oaxkapulll Kepak. by kapaéH-
HU A MaTpulla ypHMIA OWUpJIMK MaTpuvlia X.OCWI OyJaryH4a
JIaBOM 3TTUPHO,

0. .0
1

1
0 .0 6 bZZ' QK

n

0 0...1 K\ ‘2 ..b

KYPUHMLLIAIY MATPULIAHA XOCHT KMIAMI3. By MATPULIAHIHT YHD
micMia A ra Teckapu B matpuuia xocwt Oymmd, steHu E/A~'

Oynu.
Mucon.
21 -T
JI= 52 4
Vi3 2

XOCMac Marpuiiara Teckapu J1"' MaIpuIAHM TOTIMH.
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anMalTHpHILAApHH daxar caTpaap Offinwa GakapHm
Kepak.

AnemeutnapH OHpop & wmafimonra TerHuH Gyaran Gapya
{n, n) TYpAH Xocmac MaTpuuanap tynsamued GL (n, &) opxa-
au GearHyaimMus.

5-meopema. < GL (n, F), > anrzebpa spynna Gjnadu.

BeGorn 60-§ na kypub yTraHuMu3fek, a) yura A,
B Ba C marpHuanap kynafitMacH accoildaTHs; 6) HKKHTa
( n, ») TYPAH XOCMAC Marpruanap KynafiTMacH AHa XocC-
mac MarpHuazup( 1- Teopemara KapaHr); B) 4- TeopeMara
Kypa xap GHp XxocMac MaTpHLUa Y4YYH AroHa TecKapH Mar-
pHLla MaBXYAR; I} Xap Kanaafi GHpPJAHK MaTpHUa XOCMac
Ma*rguua 6¥nanu. :

y WAapTAApHHHr GaxmapHadHwu (7, n) TYpAH Xocmac
MAaTpPHUAAAD TYNJAaMHEHHT KynafiTupuil amanwra Hpcla-
TaH rpynna 3KaHAMCAHH KypcaTafH. .

3ean xocMac A martpuuara Teckapu Gynran B Matph-
UaHH TOMHIUHHHN KYHAMAZarH ycyJHHH 0aéH. KHJIaMH3.

A Ba E matrpuuanapad €nMa- €1, ABHH Yy

Qy Az . - Oy 10...0
A/E=1] % - Gy 01...0

L T R

Ay Ay - o« Oy 00 1/

KypHHHIIAZ E3H6, A HHHr YCTHHA KaHAa# sjeMeHTap an-
MalTHpHUNIAP Gaxapuica, £ HHHr ycTHAa XaM ymia siae-
MeHTap ANMAmTHPHILIApRH Gaxapum kepak. By xapaén-
HHE A MaTpHUA ¥pHHARa OHPAYK MATpHIA XOCRHJA GyiryHda
HaBoM 3TTHPHO,

10...0|by by,---b,

01...0[by byy..-by,

00...1[b, byg--- By
KYPHHHILAATH MATPHEAHH IX‘OCHJ'l _Kn.namua. By matpuuanuur Jur
KHcmuna A ra Teckapy B wartpHua xocua Gyamm, abHu E/AT?

G3nan.
Mucoa
. 21 =1
A=[52 4
73 2

XocMmac MaTpHuara Teckapu A™' MATPHUAHH TOMHHT.
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21—11 0
AlE={52 41010
73 001

MaTpUUaHUHD A Jary Gupinud Ba E flard WKKHHYH YCTYHJap- .
HEHP VDUHAADUNH aAMAtlTHPaMHS.
010
4100
0ol

12 —1

25
37 2

Bupunun ycryHau —2 ra sa 1 ra xynafiTHpuG, HKKHH-

yH Ba YUHHUHra Kyiamus. ¥ xoxaaa

1.006/0 10\
216|1 —21
315j0 01

Mafpuua xocua G6yaanu. By MaTpHlaZa MEKHEYHM YCTYHHES
—2 ra gynafiTHpHG, OHPHHYH YCTYHIa Ba HKKHHUH YCTYH-
#d —6 ra kyna#rapus, yauHad yeryHra Kywamus. ¥ Xoaza

106 0/—2 1 6
01 0l 5-—213
11—1] 0 o1

MaTpHLA XOCHA Gf.nann. By marpruaga ywasuus ycTyHHH
HKEMHYH yCTyHra, XefidH 3ca OHDHHYH YCTYHra Kjimamus

Ba ymby
10 0|—8 —~5 6
01 0] 18 11 13
00—I[ -1 1

MATPHIANH XOCHA KHAaMu3, By mMarpuuajars y4¥HHYH Yc-
TyHHaH ~—1 ra xynafitepcax,

100)—8 —5 6
010] 18 11 13
001f 1 1 —I
MaTpHua xocha 6ynaan. Jlemax,

: —8 —5 6
TATI=| 18 11 —13
1 =1

21 —1
. Gynaan. Xakugarad, AA™' =474 = (5 g g)x
7
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—8 -5 6 21 —1 :
X( H -—13 18 11 —13 (52 4] =
1 1 -1 i 1 —1 73 2
0
|
0

100
010|=E,
g ]
AAT ' = A" A =E.
Mawugaap
1. '
' 123 —1 —2 —4
A=|246|8 B={—~1 —2 —4
369 Y2 4

MATpHILAJAPHUHT KYnafiTMacHHH Tomuur, Maskyp xynafiTmMagan
KaHfalt Xyjoca 9HKapHil MYMKHH?
2.

A= ( ) Ba B— (cosq:—simp)
0.1 sing cosg
MATPHNAJAPEHHT #- lApaXKaJapy Kanjalh MaTpHuanH ndomananzu?

3. : _
210 3 1 2
A=| 112[saB=| 3-2 4
S A1 21 —3 5—1

6ynca, AB— BA nu xucobnaur.

2 23
4 A= ( } —é ?) MATPHUA YYyH Teckapy Gyaran mar-
PHUAEH TOTHHT, ’

62-§. MATPULIAJIH TEHTJIAMAJIAP

Bupop & connap MalIOBH YCTHIGIM 1 Ta | ﬁomamym.m, '

1 Ta YUIHKJH TEHTJIaMasap CHCTeMacH '
G Xy tapx+.. . ta,x,=b,

Gy X Oy %, + . +a2,,x =b, ' )

............

Ay %) T %+ ..t a,x, ‘—b
KYPHHHIIAA GepH/aran 6¥/cuH.
13—2572 193



N ._aI
A=| % ”22 < G

an[ Gy - .. Gy,
maTpuaHa (1) cucTeMasuHr MaTpusacu Aeifmnanu. Altafinuk,
A — xocmac matputia GYacHH. Y xoqna (1) HHHT Yan TOMOHHAA
A wmaTpHUaHH
%,
X3
X=] -
| %,
MaTpuliara KynalTHpHiiinas KennG UHKaiHTaH 7 Ta CaTPJM Ba
I yeTynam matpHuasHHT SJeMeHTNapH, YHT TOMOHHAA 34
b
B={|"
b
MATPHIAHHHT 3JeMeHT/IapH TYpajM Aes kapatn MymkuH. Ly ca-
620/ Ba MKKHUTA MATPHLUAHWHT TEWTVIMK wWwaptura acocad, (1) m
ywéy

& a, .9, X b\
dy Gyg - - - Oy, X2} by
anl L) Y J::n b.n
8KH KHCKaua '
. AX =28 - {2)

KYpHaHIZA €3um) MyMKHH, (2) ra mampuyoau meqziama hediu-
JIAAH.
A ra teckapu A™' MarpHua MaBXyR GYJaranigaH (2) HMHT
EUHMH
X=A"B @
Kypumawaa Gysagd. .
MacanaH,

1 —1 2 2 X,
A=3—37,B=(9,X= x,)
2 —35 2 Py

-
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an 6'2 .. .a[

4| B
Ay g -+ - By

MaTpHIAHE (1) cHcTeMaHHHT MaTpHiacH Aefimnagu. AhTalIHK,
A — xocMac MaTpHua 6yicuH. Y xonpa (1) HHHI uam TOMOHHAZ
A mMaTpHUaHH .

. %

Xy
X=\ -

R xﬂ
MaTpHUara KYnanTHPHUIZAH KeJHO uHKaguraH n Ta caTp/H Ba
1 yCTYyRAH MATPHUAHHHT S/€MEHTJIapH, YHT TOMOHHZA 3Ca

by

B=|"
b

MaTpPHLAHHAT SAEMEHTVIADY Typaau nel Kapawl myMknd. Uly ca-

6a6nn Ba HKKMTA MATPHUAHMHP TeHNJIHK LUApTHFA acocad, (1) v

ywi6y

Gy @ -+ - B\ (X by
gy Gpg -+ - Gy ¥\ _[ba
Boi G-+ G ) \y 5,
8KH ‘KHCKaya '
T AX=B ©

KYpHRHLIA 83t MyMKuH. (2) Ta sampuyaiu medzaama Aekiu-
JIazH. :
A ra teckapn AT' Matpuua MmamKyl Oyarasugad (2) HHHT
eYnMH
X = A—IB 3}
Ky pumMuina 6¢aanu. .
Macagan, '

I —12 2 X
A=3-47,B=@,X=.ﬁ
2 —35 2 x5
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6ynca, AXe= B Tenrsamanu evaliiMk. A MaTpaua XocMac mar-
putia GyATaHH YYyH yHra TeckapH A™! Matpuua Masxys. A~ au
61-naparpadia KYpcatnaran ycya Gu/aH TONAMH3: .

6 —1 —1
A =|—1 1 —1
—3 1 0/
Tlesax, (3) ra xypa: : .
H =624 (—1)9+(=1)2=1, 5 =1,
Xa=(—1)24 1.9 4 (—1)-2=5, x, =5,
Tte=(—3)-2+1940-2=3, x,=3

1
6¥au0, OepuAraH TEHIJIAMAHHHT eyHMH X = (5) IKAH.
’ 3

63- §. YPHHTA K¥AHUNIAP I'PYITIIACH

®apas KUMAMJIUK, 1 Ta 3JemeHTra sra .6yarad A Tynsam
Gepuiran Oyscud. Dy aaementaapuu 1, 2, 3, ..., n conaap
OpKAJIH HOMepsia6 YHKaW/IHK. YHAA 3Jemertnap TalHaTH - GU3HH
KHSHKTHpMaranun yuyd Oy tymaamam A= {1, 2, 3,.. ., n} k¥
PUHHIDAA €3HIN MYMKHH. :

leravpud. A Tynaamum ysura OuexTHs (¥aapo Oup Kuf-
MAaTJIH} aKC/JAaHTHDHINTA {jpHuea xifiiuu: Aefunany. .

n 1a anemeHtau A Tynnampa n! (n ¢dakropHan ae6 YKuAa-
A Bant=1-2-3...n) 1a JpHrra KyfMmaap Mamxyn.

OxHpr#t TacAMKHH KyHHAArH4a HcGoTJafivus. Papas Kunafi-
JIHK, 7 Ta KaTakdajap Gepuaran GyacwH. Ymapmyu 1,2, 3, ...,
n cOHAapH €pAaMHIA HOMepJall MyMKHH. ODHAH KaTaKyalapHH
Heya XU YCyJZa HOMepJall MyMKHH NETaH Macajann Kapafi-
JHK. :
Bupraun kaTakuaid 1 paH n raua Gyaran counmap éppa-
MHZA, ABHH 7 YCYJ/i4a HOMEpJAIl MYMKHH.

. AKKHHYH KaTakuaHm HoMepJalll yuyH OH3HHHI HXTHEPHMHSAA
n— 1 Ta con Konamu. Hemak, yHun n— ] ycysia HoMepJacax
G6ynann. Iynnall Kuan®, OGHPMHYH BA MKKHHUH KaTaKyaJapHH
xammacy 63am6 n (n— 1) Ta ycyasa HOMepJaul MyMKHH.

YUHHYM KATAKYaHH HOMEPJAll YUyH 77— 2 Ta COH KOATraHH
YUYH YHH 71— 2 Ta ycynHa, JACT/Ia0KM yuT2 KaTakHH 3Ca XaM-
Macy 6¥an6 n (n— 1) (n—2) Ta ycyaza HoMepJaul MYMKHH.
By xapaéHHu naBoM ITTHpCAK, OXHPrH KatakuaHd $axaT | yoya-
Aa Homepsam MyMKHH. By Tyulymyanapran Gapua n T4 KaTak-
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uand sca n (n— 1) (n—2)...3.2-1 =n!l 1a yeynua nomep- '
Jaft onamua,
_ Ilynpaft KuaMb, A Tynaamud Gapya GHEKTHB aKC/AHTHpHII-
napi nl Ta YpHHra KyAmnapHH nc]:onanap 9KaH. _ :
¥puura Kyiinuinap onataa s, ¢, ... Xappaap opkanm Gen-
THJI2HA M.
Arap s {puura K‘yﬁﬂlﬂ deranfa ! mMHr Kaujafaup i, ra,
2 HuHr {; ra, 3 HUHT { TA, ..., A HMHC i, T3 JTHUHM TY-
IIYHCAK, YHH KHCKAYa § == ( I ? ? Ny ) (i =1,n) Gearn &p-
2 tar
namuna éaamus, 1llyHna# }{HJIHG Xap 6up ypuura gyium uexsaH
- rYnaaMru ¥sura- Y3UHU AKCJAAHTHPHIINAH HbopaT 3KaH. By epaa
1—i, 2514, ,.., n—i, MOCIHKIAp YPHHJH.
Buan A TYNNaMHHHT 9JleMeHT/IapHAAH TY3HAraH

=(128...7)
frlafae - is
YpuHra KYRHILHA ONKG, MKKHTA YPHHrA KYHHIHHAT TEHIVIHTH
TYIMYHYACHHH KHpHTaﬁJIHK
- 2-tavpHd. Arap i, =], (k= i,n) Gynaca, s Ba { ypuura

KyfHuap gagpo mexe Aefiiiafd BA y s ={ ODKAMH €3uaaju.
Mucoa

{12345 {13245
S_(43251)"” (42351)
YpHAra KYAHWAAP §3apo TeHTAMD. '

Arap 10KOpHRATH CATPHHHT GHMDOP pakamMu yuyH i, <&j, 6yJ-
ca, s=! nef OpPUTHAATH.

S?'p}mra KYRMULIADHUEE HMXTHEDHE CATPHIATH EMEHT/Ap CO-
HH Wy YpHUTA K?ﬁmnunur TAPTHOHHK Ge.nm.naﬁnn .

3-taspud. A TynaaMHHHT Xap GUp { SJEMEHTHHH fHa [ ra
VTRA3YBYUH e akcnamupnmra ajnul Jpruza xgdwn  pefnnaid
Ea ¢ —-(} g g ) OpKan GeArnJjaHazH.

A Tj'muaunum Gap'-!a y3apo Oup KufiMaT/M aKcJAHTHPHILIAD
(ypurra gyfimunapn) TYnsamuan S, opkame Geqrunafiymk. S,
TYNNAMHHHT MKKHTA 3JIeMEHTH K?naﬁmacu TYLIYHYACHHH KHpH-
TamHa.

Hkkura s Ba ¢ Jpuura. KyAHIap KynafTMacH Jerasaa ab-
BaJ 5, cyHrpa { ypHHra KyAMAADHEAT mmapunnmuuu TYIIY-
Hamu3, Macanas, _ .
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6¥aca,
' s-t=(l'234)(1234) (1234)
2341/\324 1 2413f
$- t-—(é 3 ? g) G6ynaazn. Yytkn 1 -2, 22 6§J1raﬂn,n.an 1->2;
23, 3—>4 Gyaraun yuyd 24 Gy/iazm; 3->4 pa 4],
y xomma 3=>1; 41 pa 1 >3, y xoana 4—3 6¥sanu.
_ Dupu {-5 HH TomaflMK: - _
't-s=(l 23 4) (l 23 4)=(I 23 4) r-s=(l 23 4) :
T 83241/\2341 4321, 4321)
IOxopuparu #kkMTa KynafiTMagan s-f == {.s 3KaH, Jeras Xy-.
JIoCATa KeNaMH3, ALHH JpHATA KyRHmJyap kynafitMacH KOMMYy-
TATHB 3MAcC. )
' Teopexa, A wexau myniamnune Gapua gpuuea Kijluisap
mynaami mysvmunaukamus epynna 6gacou.
HeboTu. 1. 9-§ na kypub JTrasuMHafer, HKKHTA aKCJaH-
THPHLLIAP KOMMAOSHLHACH fHA akcjantupumn Gyaapau. Llynra
- acocaH MKKHTA n- TApTHOAN YpHHTa ﬁs’rﬁnmnap K¥nafiTMacH fHa
n-TaptHOJaH Yprnra KyAum 6yJanm.
: 2. §, narn wucTaarau § ypuura KyRMWHH akupfi  ypHura
'rgyﬁnm (ﬂ'bHH €) ra KynafTpcak, KynafitMa s ra Tenr 6¥Jaid.
. YUynkn k—-i, 6yaranfia i,— i, 6fnagu. Memak, k—i, 6yza.
Au. LIIyHHHr yuyH e-$ = s Gyaapu.
S, TYnnamMHMHT ucTanraH s ypuura gyfimmm yuym s1
oprga;m ﬁenmnauynqu TeC KapH ypm{ra KyAHIl MaBXYA. llap-

 XaKHKar,
=0

'_j'rplmra u?ﬁuumnnr GHPHHUH Ba HKKMHYH CaTpAap YPHHAADHHH -

. a;MawTHpCaK, $7 = (’11 ;’ é’ ) X0cH 6J/H6, yAapHHAT

.K?nai_imacn : . :
‘e~ —f123. i fa f 123...8\_
i (400 )(1‘2’33 W23

syanm.
v 4. s, §, k ypnura l;i'ﬁnumap ynafirmack accoumarsn 6F-
gaan (HeGoTaaRT), B

53
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Hemax, S, Tynnam sjeMeHT/IapH KYNARTHPHII 4MAJHTA HHC-
GaTaH enMK, GHDJMK >JEMEHTra 3ra, HXTHEPHIl S SJeMeHT yuyH
YHIa TeCKapH s ' oJleMeHT MAaBXYA Ba KYNaATHPHII ACCOLHATHS
OKauMMIHEH Kypcatiuk. [Jlemak, VpHura Kyfumaap Tynsamu
Tpynna 3KaH. '

n-TapTHOAM VpHAra Kyfinmaap rpynnacn Gab3aH 7- fapaka-
JIH CHMMETPHK Tpynna jgef xaM IOpHTHA2AM Ba y < S,,-, e >
OpKaan OearnsaHaiH.

64- §. KY®T BA TOK YPHUTA KYHHUIINAP

1, 2, 3,..., n pakammapiaH TysHAraH
a a,a,...a (1)

n

$pru anmawmupam Gepraran 6yacud. (1) fa a, < a6, < . . . <
<@, Wapr GakapAMHIM MYyMKWH. Arap wy wmapt ‘GaxapraMa-
ca, (I) YypuH aiMalTHpHIN uxsepcus (TAPTHOCUINMK) ra sra nel
iopamunapn. [lemax, (1) ypud aamawrrupuiia g; (i = I, ) HuAr
YHD TOMOHHAA @; HAH KHYHK HeYTa pakaM Typrad Oyaca, g;
WyHYa HHBEPCHA TAWUKH/I 3Tagu Aefiunamu. Arap @; HMHT Yur
TOMOHHJA a; HaH KHUMK OMTTa XaM pakad Typram G¥§.maca, a

HHBEPCHA TawWwKHA 3TMARAH AeHHJany.

I-traspud@. (1) Ypud aAMAIMTHPHIIAATH HHBEPCHA
TAIKKA 3TYBYH Gapda PaKaMJAapHHHF HHBEPCHANADH AHFHH-
aucn (1) VpHE anMAlUTHPHIUHWHT uuBepcuacy NefnNagu.

Xap 6up YpHH aJMAIITUPHLIAArY YHBEPCUSNAD COHHHH
aHUKJaW MacajaacH MyxuMm 6ysaub, yuu gy#iugarn MHcod-
Jaapaa kKypub yramua, h

Macanad, 5261743 §puH aAMalITHPHIIAA HEYTa WHBEP-
cHA OOPAMTHHH aHuyAafiink. DyHaHwr yuyn xaMma pagam-
JNIapRHH YangadH YHrra TOMOH Ky3/1aH xedupHO, yjpap ToMoO-
BHIOAH TAUIKHJ STHATAH HHBEpCHAJap AHFHHAHCHHH Ty3a-
mu3. By xoanza 5 pakam Typrra HHBepCHS TAIUKHA 3TalH,
YYHKH YHHHI $HI TOMOHHJA YHAAH.KHUYHK TYpPTTa paKaM
Gop. Xyaan wyHra yxmauw, 2 pakaM 64TTa HHBEpPCHA, & pa-
KaM yuTa HHBEPCHs XOCHA KHA2AH. 1 pakaM MHBepCHA
TaWKHI 3TMaiay, 7 pakaMm HKKHTZ Ba 4 paxaM OuTra MH-
BepCHS TAIIKHJA 9TajiH, 3 PAaKaM HHBEpCHA TAINKHJ 3TMaf-
au. 1Hynaai guau6, 5261743 ypus aaMawiTHpUmIZard HH-
peperasrap codd 4414342+ 1=11 ra tenr, Xyaas mys-
Zail yeynga 3261745 YpuH anMaliTHPHIUZSTH HWHBEPCHANAD
COHH 8 TA 3KAHJHIHTA HIIOHY XOCHA KAnamus3. 1, 2, 3, .., A
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pakaMaapHuer 123 ... n ypunnammpumnnn HOp-
Man VPHHE aJMaluiTHPUuI ,ueﬁmlann YHEa HHBepCcHANAp
AYK, WYHAAT y4yH HOpMaJ JpHH AAMAIUTHPHINAATH HHBEp-
cusnap cod 0 ra teHr Gyaamn. DHI KYn HHBepcHsyapra
ara Oyaran ypud aamamtepum 123 ... n Ypua anMaw-
THPMIUHY TeCKapH TapTuia momammpnﬁ TY3HAraH
nin—I){n—) ... 3:2-1 ypun anMamTHpHI GynazA. yu-
JDarH unnepcnanap coHH yuifyra Temr:

=D+ =D+ ... +2+1 ='“L;“'_’

Macanan, 1234567 YpuH asMaUTHPHILAATH HHBEPCHANZD
conn 0 ra teur. 7654321 ypu anmaritpHiuia sca ?;26 =2l Ta

urBepeua Gop.

2-ra1,pncp Wnpepcusnap conn KyQT €ku Tox 6miumra
xapal, VPHH aJIMALITHPHIUHH XaM MOC PaBMIIAA Ky(QT €KH TOK
YpUH aJMaIuTHPHI AefHJIajn.

Macaaan, 614253 — Kypr ypuH anmamthpum. (8 Ta
HHPEpCHATA :-)ra) Ba 634251 — oK ypHH aamawrupH (11
T4 HHBEPCHATA 3ra).

3-Ta'bp1—1q) ¥YpuH anMaiUuTHpPHIMAATH HCTAAraH HKKH
PAKAMHHHF YPHHHH aMMalITHPHIL TPAHCRO3UYus nelunagu.

¥pHr anmawtHpHuIAa @ Pa b 3J€MEHTNAPHH YPHH an-
MaLITHPHW OGHAaH Ga)KapuaraH TPAHCHO3HUHA (a@; b) K¥-
pHHHWZa Oearnaanafn. 1, 2, 3, ..., n pakaMJapHHHT
BKKHT2 Xap xHa YpHH aiMawTHpHWHAa Oup xun (a; b)
TpaHcmo3BuuAAu Gaxapcak, fHa Xap XHJA JpuH ajiMaulTH-
PHILHH XOCHJ KHAHLIHMH3 paBliaH, YYHKH Oy HKKH AHIH
YpUH aAMAWTUPHILIAD TeHr fecax, ynap Ourra YpuH aa-
MamTdpuinae Hgonanafiau. Butra YpuH aamawtTApHuIzA
a#a {a; b) TpaHcno3nuuAHH Gaykapu6, Xey Kayow aBBaJ-
rH MKK4TA Xap XHA TpaHcmosuuMsra ¥yTa oamafiMui. By
afiTAaranyapiad  KypuHaauku, 1, 2, 3, ..., A jgapHuAr
xaMma n! Ta YpHR aJAMallTHPHIUHAA GHD xua (g; b) TpaHC-
MO3HUHARH GaXKapkll ada Wy Al Ta Xap XM YpuH aamMaii-
THpHUIHY GepajH.

Macanad, 1, 2, 3 pakamaapHuHr 123, 132, 231, 213, 312, .
321 ypun aamamTHpumlaapuaa (1; 3) TDAHCTIC3ULHAHHK
6axapcak, ana ¥wa 321, 312, 213, 231, 132, 123 {ypuu
aJMalITHPHILIAD Xocua Oynany.

I-meopema. buTra Tpancrosugus naruxacuca gpuk ai-
MAUTUPUIRUNE HYPT-TOKAU2Y yaaapaé‘u

199



Hc6orn 1. ABran JpuH anMallTHpHIAA &nma-an
Typran R pa ! pakamJjap YpBHAAPHHH aAMamITHPa#IHK.
Y ¥pHH anMalNTHPHIUHH KYHRAArH KYPHHHUIAa E3HITI MyM-
" KHH:

ARIB, 2

6y epna A opkaau k jaH oAmHH Typrad, 8 opxaji sca l JaH
KefiuH TypraH pakamaap YpHH ajMaluTHPHIIAAPYHU Gwraaanux
(2) Ba (& [} TpaHcnosHUHAHK GaKapHs,

AlkB - (3)

YPHH aJMalUTHPHIIra YTaMHE3,

- Mawaymkn, (k; I) TpaHcnosmuns A §pHH anMAWITH-
PHULIATH RCTAJraH ¢ PAKAMHHHI HHBePCHSJIAPHTA TABCHP
srMafiin, YyHKH (2) Aa & HUHF YHr TOMoHuAarH X Ba !
. pakaMaap (3) XZa xaM @& HHHP VHF TOMOHHA&JNHIH4a KO-
aaau. By Tpancmosunas B {pHH aaMallTHpPHILZArH HCTAd-
FaH PaKaMHHHT XaM HHBEPCHANApHra TAbCHpP STMaiaH, IyH-
KH b HHHr HHBEPCHANAPH YHHHT VHT TOMOHHJATH paKaMJap
GuIaHTHHA aHHKJaH2JH.

Wynkaak ganu6, (2) Aax (3) ra yruwaa ! sa k aap
opacrHia GHTTA HHBepcus nafjfo 6YJAHIUH €KW, akCcHHYA, HY-
KOJHIIA MYMKHH, XakukataHn, k<! waptaa (3) na { pa-
KaM 2 OuaaH GHTTa HHBePCHH TAWIKHA 3TajH Ba AEMaK,
(2) man (3) ra yTRmAga YpHH aAMAIITHPHIIHHHT HHBEDPCHA-
JiapH COHH OuTTara oprapu; k>! maptia sca (2) mau (3)
ra yrumaa £ vuur [ Guaan TAlIKAN 3Trad OHTTA HHBEP-
CHACH AYKOMajaH, AbHH YPHH aJIMAlITHPHUIHHHT HHBEPCHA-
napu coHn Gurrara xamaapu, Bynpam xypamusku, (& 1)
TPAHCNO3HUEA HATHKACHAA YPHH ANMAUITHPHIWHHHT KydT-
TOKJIHIH ysrapa,m :

2, Damt Ypur anmameHyBaH R Ba ! pakamnap opacuaa m
Ta €y, Cay Cy, + - .4 Cp PAKAM Typran zel, AbHH YpHH anmam.
THpHLL

Akcycq ... ¢yl B 4)

xjrpnunmra sra e6 ¢apas KunaMus Ba (4) nmarn HHBepcmmap
cord { ra Tenr Oyacud. By ypud aamawrtepauarian (k;0) tpade-
NO3HLHA OPKAMH

Alecycy...c kB ()
VpHE aiaMawmTHpHIIra YTAM Taga6 Kuauoaar. Bysuar yuys (5)
HH (4) Jau KYAHAArHYa XOCHI KHJMILUMH3 MYMKHH: R HHM KeT-
Ma-KeT ¢; CyHrpa ¢;, YHAAH KefitiH ¢; Ba X. K. ¢, Ba 3HT
oxupHna [ Gusman YpHH anMAILTHPCAK,
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Acycy. .. Cpl-kB ' 6)
Ypun asqawmHpira  Kedamus. [lyHpaht kuauG, (4) pa éuma-
&1 Typran paxkamyapiadH m - 1 Mapra TpaHcnosHuHs GaxapHs,
(6) ra yramus. Xymaum wynra Yxwaw, (6) Aa [ HY KerMa- KeT
" Cpy CYHTPA C,_, Ba X. K. 5HT KeHuH ¢; OHNaH YpHH asiMar-
THpCaR, (D) xocun G¥saau. Byuga xam (B) HM XOCHA KUJHII
yuyH (6) Da éHma-€H Typray pakamJapidanr m MapTa TpaHCno-
auuns Gamapran .6yaamus. Jemax, (4) na éuma- &8 Typran pa-
Kamaapiad (m 4+ 1} +m = 2m + | Mapta, ABRH TOX COH Map-
Ta TPAHCMO3HIMA/Ap Gamapcak, (5) YpHH anAMalTHpHLI Keand
ugkanu. Harmxana (5) §puH aaMaITHPHILZATH HHBepCHAAAp
cout ¢+ 2m+ 1 ta Gymagu. £ Ba 2m -+ | coHnapruHT XK ydT-
TOKJIHTH Xap XHJ.

Mucoa. Xypr 614253 ypHH anmammpamﬂ,a (1, 3) rpanc-
No3HUMARH Cakapcak, ToK 634251 {pmn aJMaIITHPHIL XOCHJ
Gynany.

2- meopema. 1, 2, 3, ..., n paxamsoprunz nl ma

1 .
JPUR QAMQUIMUpUIAGPUOaH "? macu acypm ea ’% macu mox-

dup. _ :
Hcborn Xydr Jpur anMamtHpumaap coHuHH p GHA2H,
TOK VPHH a/JIMAIUTHPHILAAD COHWHH ¢ OHaaH Oearsnacak, p -+
4+ g =n! Gyrann. Xamma {pHHE aaMaTHpHIIAZpAA OHp XU
(a; b) TpancriosuuMAHn Gaxkapull OunaH fAva ywa nl Ypuu
ANMAIUTHPHLUWIAPHHHT ¥3H KeJH§ YHKWIMHA OnjamH3. ByHuHr
HaTHXacHOa 1-Teopemara MyBoHK, KydT VPHH aNMAITHPHIL-
Jap TOK, YPHH a/MALITHPHLINAPTA Ba TOKJAAPH, aKCcHEMA, XyQT-
Jlapura yTaid, JfeMaKk, SHAH KypT VpHH alNMATHPHILAAP COHH
G Ta BA TOKJADHHHHT COHH p Ta TeHr 6Ynub xonamu. Iy ca-

Gatmn p =g aup. lynnafi ka6, 2p =nl ga p = % ra ke-

JIAMHS3.

,2,3,...,n Pal&amapuunr HCTANMAH § = (;' g: }:ﬂ) '
*vn
ypHHra KYAHIHra MypoXaaT KHAaMA3, GYHAA ¥, Yy - + + » Vs
Ba By, By ... .. B, 18P IOKOPHAATH 7 Ta PAKAMHHMAT Kawiailgup

YPHH a/MAWITHPHULIADHAAH HOOPAT. S NarH IOKOPH CATPHHHT
HHBEpPCHAJIADH COHHHH |t GHJAH, MacTKH CATPHHHF HHBEpCHANApH
COHHHH v OMJIAH GesrHalyIHK. -
3-Tabpud. p-+ v IHPHEAMHMHE KYPT &ku TOK 6 YsHwM-
ra Kapa®, ypHura xViuw scydm éxu mox fpruea kit uus ned
aranag. .
Tarpudaau KYPHHARHKH, YooV - - o VaBaB B - LB,
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€aTP/ApHHAT HKKAAAcH KY(PT EKH HKKajacH TOK YpHH anmau-
THpHILNApHH  ndopanaca, s YpHura gyfium xydr Oyaamm.
Catpnapaa Gupu kydr, HMKKHHYHCH TOK YPHH aaMawuTHpuIl-
aH ndofanaca, y Xoaa, s ypHHra kyAmw ToK 6fmamu.

Kydr ypuura Kyimn mycar mwopara, TOK YpHHra xyiuur
aca mandwuili Hopara .=>ra2 ,uegnglalnu.

—{26 4y & oo

Muconnap. 1. § = ( 41623 5) {pHHTa KYHHI KYyDTIHD,
YYHKH 10K0pH caTp 8 Ta Ba NacTKH caTp 6 Ta MHBEPCHsra 3ra,
ABHA 8 - 6 = léi 5;~liyc1:n‘ CORIHP.

_{46 AR v v .o

2. = ( 4362 | 5) ypHHra KyiHI Kydr YpHHra Kyuww
6yaann, 4YyHKH oKopd caTpAa 1] Ta Ba nacTkH caTpia 9 Ta
wHBEPCHs MaBKYL, Avhu 11 + 9 = 20 xydr coHup.

3. u= (g g g g 411 ‘%) TOK, VpHHFa KYHUII, YYHKH IOKOPH €atTp
9 Ta Ba-nacTkH caTp 12 Ta HHBepcwara sra, avi 9+ 12 =
=21 TOK CoHIMD.

3-meopema. 1, 2,3, . ..,n paamaaprure nl ma gp-
Ruza xijiuusapudan ’-Em macy sypm 6a '—2— macy moxoup.

HcboTu. Xamma ypHura KVHRILJAPHUHT IOKOPH CaTpJapH-
HH RropMast 1 2 3 .. . n waknna EsuG uHKCaK, MAcTKH caTpJia-
pH Xxamma n! Ta xap X/ YpHH anMainTHPHILIAPHH WdoranadaH.
Xap Odp ypuura KYAHIWAHHT joxopu caTphia O Ta HHBEPCHA
Oysirann yuyH, YpHHra KYAHIIBHAT )y§T- TOKJHIH NACTKH caTp-
AarH HHBEpCHAJIADHHHI' v COHH GHNad aHuk/JaHagH, uyHkd O+

~+ v =v. DHIM NACTKH CATPJAPHHHT % Tacu Kyr Ba 1;- T2-
CH TOK Sipuﬁ anMalrTHpuiap  6yarany  yuyH n- TapTﬁﬁJiu ¥p-
R , \

Hira KyAuuwiapHEHr xam % TacH Ky¢r Ba % TacH ToK GY-

JAanH.
Macanan, 1, 2, 3 pakamaapunuar 6 Ta YpHura Kyfuuina-

pHAAN: (123) (%g?), (Cl%?g) JapH KydT Ba (:gg), (ég?], (éfg)

123/,
JlapH TOK.
4- meopexa. Xydm Gpruea xiduwaop miniame Gpru-
ea wjduumsapru  Kgnadmupuw amaauea Hucbaman pynna
mawku Kuaadu, _
Hc6o T n-Taptuban xydT §peura gyiuwiap rynsamu-
HH S opkaau Genrunaiimus.

) ¥teS8,, ¥ SES;=SLES,, nemak, xydr ypuura
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KViHurap TynsMaMHma Ky nagrnpuio amMany OMHap anreGpamK
aMasaup;

2) ucraara® yura Yprura gyimunap kymafitvace sma xydr
Gynamm;

3) oupmuKk Ypuura Kyimuviap Kyt VpEura xyimu 6ysiany;

4) ¢ S xKydr 6y.r1ca, VHHHD CATP/JApHHH AJMALITHPHILAAH
XOCHJT 65’!nran S xam KydTaMp. _

Hemax, S, Tpynma 6y/anH.

Haruxa. Tox ypwira kyfmmap Tynaamu rpynna smac,

9yHKH GHpJIHK YpHHra KyfHI TOK 3Mac.
Mamxaap
1. Kyiiugars yprura Kyfmusapud Ky nafiTHprAr:

12345\ (12345,
3) (42324), (31212)‘

o (hsnc) (3hcds)

7 (251212), (231216

2. (l 23 ... r}) Ypuura Kyium xydr Oyamud  yuayH
bigly . - iy

b iy . . . i, XKydT YpuH anMaiIITHpHIL OyaHwm 3apyp Ba etap-
JH 9KAHJHIHHH HCOOT/IAH.

65-§. KBAZIPAT MATPHIA AETEPMHHAHTH
Taspud. n-Tapruiiu

) all als ko a]_n
: gy oy - -
A= % 9n Qan

+
v

anl an2 ' arm

KBAfpaT MATPHUAHKHT demepmudanmu AeG n! T4 XaANapHUAT

!
2(-—-- ag ... a, ()

Kypusamaary HueHRAWcHra aBTaaus, Gy durudAd KyHujard Ta-
NabaapHu KAHOATJIAHTHPAAHK: :

() ﬁnrnmm,u,am xap Gup '
(— Dy, ay, . - Gy, @
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XAk MaTpHUAHHHT xap OCHp caTtpH Ba Xap Oup ycTYHHZAH ¢a-
KAT GUTTANAH OMHTAH &) Oy @, 3JEMEHT/AD KYNaWTMACH-

' Ta TeHr;

2 (——.l)"a[lBl Gy, + + - Qg KANHAHD Gapurun 1, 2,3, . .., n
HHASKCHAPU Qyg, Gpg, - - - » G5, SJIEMEHTAD TYpraH carpiap
HOMepJaapuy, RkkuHud P, B, . . ., B, uHAfdekchapu 3ca Gy
NEMEHT/IAp TYPran yCTYHJAp HOMepJapuHH GHIIMPamH Ba LUy
6unaH Ohpra, WKKMHYA uHiekcaap I, 2, 3, ..., n pakamaap-

RMHF Kaugafifup VpHH aaMaulitHprnnaphHy udosanainm;

3) () #mFrupugary xamma 1! Ta  XaAJapHHAT HKKHHWH f,,
Be . . ., B, HHEeKcHAapW GHp XaAAaH MKKHHYH Xaara yTuG Go-
pum Gunan 1, 2, 3, ..., n pakamaapjaH MyMKHH GyJraH
Gapua n! Ta YpHH aAMAWITHPHILIAPHE TY3HOG Oopaau;

4) (2) xanunnr Gupurud 1, 2, 3, ..., n Ba HKKuHUH B,
Bg,. . ., B, HMmeKcHapH ( 123...n ) ypuura Kyiuwsn

PrBafs. .. B,
TY3FaHH xoapa, kypcatkuy 6y ypHHra KYHHWIJATH MACTKH CATp
HHBEpCHFIApH COHMHH GHALHpaRH.
lynga#t xum6, (1) fivFHHABAQ WKKHHYH HHAEGKCHApH XyodT

VPUH ajMALITHPHIILTAPHH TALUKHA 3TYBYH ’-g- 12 xaa (—1)’ =
= 4 | Gjnranngas) ¥s uwopasapu GHIaH, HKKHHUH HHACKCJA-
pH TOK VpHH aJMALITHDHILJIADHH TalIKWA 3ITYBYH %Ta Xxan aca
(—1)'=—1 6$'mrauimaﬂ) Kapama- Kapiy HmOpaJlap 6uJan

OonuHa |, .
(1) AurMHAM n- TapTHOH ZEeTepMUHAHT jefiunanu, y

G- -q,
agl a22 - A a%
anl anz arm

KypHHHIIAa GeArHAaHajii Ba YHMHD TOPH30HTaN KATOpJapH caTp-
Jiap, BEPTHKAN KATOpJapH 5Ca YCTYHAap le§ aTanaju. a;; Jap-
HH RETEPMHHAHT SMeMEHTNapH Aefiuiand, OyHAa Oupuwdan i H-
AGKC @;; SMEMEHT TYpraH CATPHHHI' HOMEDHHH, HKKHHUH j WH-
JEKC 3Ca LIy 3JIeMEHT TYPraH YCTYHHHHI HOMEpHHH OHJmHpa-
B Gy Gy« « . 5 @, SVIEMEHTAAD JICTEPMUHAHTHUHT OCHDHHUH
(6ow) . xuarosan JeMEHTAADHHH, @,,» @y s - - - » G,y 30
MEHIJAp 3Ca YHHHI HRKMHUH Gomw (KywimM4a) AMaroman 3Je-
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MEHTJIADHHH TAWIKWA 3Tajd; A7~ TapTubau AETEPMUHART n? Ta
SJEMEHTIAH TYSHIAJH.

Myrgaft kunuG, roxoprgard 4 Ta xoccara ara GYJrad Ba
KBAJIpaT MaTpHaNap TYIJAMHHM XaKHKHH COHJap TynJamura
YTKA3yRYH @ AKCJAHTHPHWIrA A- TAPTHOAM MATPHIAHHHE JeTep-
MHEAHTH Jefuiap 5KaH.

Hartuxa. A xsafpar marpuuaaiHr D petepMHHAHTHHA

D= E (—1a,, Ogo -+« + Ty (3)
PESH .

FHFHBAN WAKAKEIA XaM Hpofandll MyMKHH, OyHaa xamma xai-
JapHuHr pkEMHuM 1, 2, ..., 7 HOMEpJapH HoOpMan XoJia
JoAnamran 6YaH0, CHPHHUH oy, Oy, - . . , O, HOMEpJAPH XaM-
Ma nl ypHH' aAMAITHPHILIAPHK Ty3ajH BA v KYPCAaTKHY
(Tl"g‘* ) ypHHra KYAHIDAAPIATH HHBEPCHAJAD CORHHH, P
KA o, oc,, c .oy %, VPHH anMAWTHPHUWHHHT Xap XU ¥ara-

pHLLIADHHH, S, 3¢a YPHH aJMAWUITHPHILIAD TYIUIAMHEYM GHIAMpa-

IH. .
Tavpudra acocaH, HKKHHMM TapTHOAH NeTEPMHHAHT Kyiuia-

THFa TEHT;

D=la1!alsl= —1a, a, =a — @y, 851,
Gy dog p;q‘( ) @y, Gy, =0y Ay 12821

uyyHkH B, B, VpuH anMawrHpH Ourra 12 xydr Ba Owtra
21 Tox Ypun anaMawTHpHWIHH Gepann. Bus Gyan (1) AuFARIM
acoCHIA XocHN KHARHK. (3} HuFHHAW acocHza xaM XYARH LIy-
HHHT j'rsu Kequb qmﬁanw

|a11 Qg =

(_' 1) aen aa,2 =y Gy — amalz‘
pes :

Bynaan HMKKHHYH TAPTHOGAH AeTEPMHHAHTHH XucobJaall
KOHIACHHH XOCHA KHaAaMA3. MxkuHuUH TapTHO/IH AeTepMH-
HaHT OUpHHYH HEAroHas sJ€MEHTAapH KynaliTMacHgaH HK-
KHHYH. IHAroHan 3J€MeHTNapH KynafiTMacHHHRr ailnpMa-

CHFa TEeHr,.
Mucoun.

I-_g -—g\ =(—9) -6 —(—5)-3=—54+15=—39,
s
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IerepMuHant TabpudrAaH YUHHYH TapTEOAH né’repun-.
HAHTHY XHcoGaam yuyH ymly xoHlAa Keau€ wagagu. (1)
AHFHHANTa K¥pa _

1 Gyg s | v
D =|ay 0y 05 =Z (— 1), agp Oy, =
G31 Q33 G33] p g5 4)

=0y Qg Qgg -+ g1 Qg Oyp + Qug gy By — Q15 Gy Ugy —
— Qg Oag dy; — Qg1 Q)9 Qs

aynke B,, B, By Ypue amvammmpri yura kydr 123, 231
312 Ba yura Tog 321, 132, 213 §puH aAMAWTHPHIUHH OHIAH
panu.

(3) fwrunaura gapaf yunAH4YH TapTHGAM AeTEPMHHAHT-
BH Xuco6JalugHHr Kyiujary KOHAAacCHHH KeaTHpHO 4yHKapa-
“MH3;

Bupunup nuaroHas saAeMeHTAAPR KynaliTMAaCHHHHT Ba
4cocJaapH WY AHAroHaJra napajanes GyJaraH TeHr 8HAH HX-
KHTa yuOypuak Y4JapHAard SJeMeHTAap KynafTMacHHHET
fiuFMHAMCHHN  Ty3aMu3. Cynrpa, MKKHHYH puarona’n sJe-
MEHTJapH KynafiTMacHHHHI Ba AacOCNaphk 1y AHAroHaJATa
 mapajajed TeHr €HNH HKKHTA YuOypuak yunapriard s.pe-
MeHTHap KynafTMaJapHHHHT AMFHHJAHCHHE TY3HO, GHPHHYH
AIHFHHAMAAH HKKHHYHCHHH afiHpaMH3.

By xonpara 3: TapTH6aAH AeTepMHRARTHH XHCOOJANIHEEAT
yubypeax xoudacu xel OPRTHRAAH.

(3) PurMEn 6§fMua XaM XYAAM LIy KOHAAra xesamus. Xa
KHKATAH, - . .

_ ayy Gy 21y . v
- D= lay ay ay|= 2 (—1), o Fa0803 =
Ay dgg Gl peSs

= Qyy gy Gyy + Q31 gy g + Ty Gya Bog — Ay dpg Oy —
— ()3 Tg3 Ogy — 351 Q19 Ogg-
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Mucoanap.

1. 12 3 S
D= _§g—g-,.—_1-5-9+2-(4)-7+(4)—3-3_

' —3.5.7—(—4)-2:9—1-(—6)-7 =45 — 84 —96 — 105 +
+72442=126, D=1%.

60 —7
2.D=|—10 3[=6-0-1240-3-84(—1)-0-(—7)—
- 80 12

~0:(—7)-8-6-3:0—-(—1)-0-12=0, D=0.
66-§. JETEPMHHAHTJJAPHHHI ACOCHA XOCCAJIAPH

1-xocca. JIeTepMHHAHTHH TpAHCTOHHpAAUI (FBHH YCTYHIa-
PHHH CaTp, CATPJAapHHH 3cAa YCTYH KWIHO €34u1) YHHHT Kuifiva-

THHH ¥an
HeboTH.
Gy « <o By
Ay Qgy - - - » .
p=| 92t %2 Ggn == ay .. ay (1)
] -
Ay -+ v By

TEHIVIHK (aHHMAT)HHET HKKH TOMOHHAA KYAHZArH OMp XHJ Hul-
HR Gaxapcak, bR Xap OHp 4;, 3MeMeHTHH &y ({=1,a); j=T n)
snemMeHT GanaH YpuH amMawrrHpeak, (1) fan ym Gy

G 8yp - -+ 8y
14 PP / | [ :
o= | e N gy, 4y,
n
U)oy -+ By

JeTepMBHEAHT XOcHA OFaaan.

(1) Ba (2) TeHrIHKARPHHHT YHI TOMOHAApH OHp XH,
Iy ca6abnu, D'=D peram xymocara xenamus.. IKKuHuH-
- Raw, D’ perepmuHanT D HHAT TpaHCHOHHpAaHravHgay H6o-
PaT SKaHHHH KypaMH3, '

' Bynjnan, neTepMHHaHTHHHT carpiapH (yCTyHaapH) ra
HucGatan ypHuAu G§Arau xap OHp xocca YHHHT yCTYHIApR
(carpnapu)ra uucOaraH Xam VYpHHAH GYAHMILH KeAHG UH-
Kanu. Ly caGabnu, TeTepMHHAHTHHHT KeHHHTH Xoccarapu-
HR ¢aKaT carpiap €xH (paKat ycTyHJapra HAcGaTaH Hc-
Gotnaw xados. : :
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Mucoa.

P23 1 47
4—1 8l=| 2—1 I[=—15.
=7 1 5/ |-3 8 5

2-xocca. ,Ele'repMHHaHma HCTAATaH HKKH caTp (€KE
HKKH YCTYH) HHHT YPHHIZPHHH aJlMaWTHPCAK, AeTePMH-
HAHTHYET dakaT HIIOpacH YarapanM.

Hc6oru. By xoccaHH YCTyHAAp yuyH Hcﬁomannux
n- TapTAGAH

Q) ay Ay
;) Gip @
D=1 ..... ]
TP Gjn
anl anz ann

JACTEPMHHAHTHHHT HCTaNraH
v .
(—D'ap -.. gy ~ -+ Y, « - - g 3

XaauHH onamus. Our D na B, Ba P, yerysaapHaur paHAapHER a-)
. MANTHPaMH3, Y XOAAa SHCH Dy AeTepMHHAHT XocHA Gynamu. (3)
XaAnard dg, ... &g .., Qg -+ -+ Opp, MEMEHTIAD D,

HHHT Xap GHp caTpd Ba Xap GUp yCTyHMAA GHTTAfaHrMHA KOH-
JAlraHE. yuyH 6y aieMeHT/1ap KYnafTM2CHHH TeTHIUIM HILIOPA

6unaH ovicak, Dy, HHHF KaHpaliaup xagura sra  Gyaamus, Ly
XANHHHT HIIOpacHHH aHuKJafauk. By xaasaprusr (3) gar dap-
' KH WyHARKH, (3) Aa i-catp Ba PycryHaa TypraH g; g SVIEMEHT

Oy xaana i-catp Ba B, - ycrynma Typamu. Illymumrzex, (3) aa
jcatp Ba P ycryuma Typran a g, SMEHT 6y xapfa j-carp Ba

~ B;-yeryraa typamu. Hewmak, (3) Ba 6y xagnapra xydr-ToK/H-
rH Xap Gup

_(l...t’...;’..fn ) l...i...§j...n
ﬁl...ﬁ‘-....ﬁl...ﬁn Ba By .- B, .. B .- B,
ypuura xyfmunap Moc kenasu. Byupan kypumapuxu, 6y xap
{3) nan daxar Hiopa GuAaHTHHA (apK, KHIHO,
¥t L : ’
(—]) alﬂl e ai ﬂf PE-— aiﬁ‘. - . ﬂnan . (4)
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wakara sra 6ynagu. Mynnah w6, D, HHHT Xap GHD Xanm
D muHr moc xaauHn — 1 ra KYynafATHPHIIAAH Jgocml Oyaamm
IeraH Xyaocara KeJaMHs,

Mucoa,
23 —1
D= 42 5|=12—30-—24—4-60-—36=—]42,
—26. 3
= — 142,
213 '
D, = g gg =60+4+36-4-30—12+24=142, D,=142.

Suay, D, na HKKHTAa caTp (EKH MKKATA YCTYH) HHHT YpHH-
JIADHHH a/IMAWITHPCAR Ba yuH D), opxamu Gearnsacak, y xoaia
Dy = D 6yaaau. Xakugaran, Dy=—Dy= —(—D) = (—1)°D =
=] genn6 umxanu. Llyuunraex, Dy = —~Dy=—D Ba XK.
YuyMan, D HHHI HRKHTAAGH CaTp €KH YCTYHJADHHH YPHH an-
MALUTHPHII YKAPaéHUAA Xocka GYnauran D, ne’repmnuam yays
Dy =(—1y"D éxu

D=(—1y"Dn ®)

TEHNHK PHHIH.
HaTuxa. HkknTa catpu (8xu ycTymw) Oup XHA Gy.urau
ACTEPMUHAHT HOJIra TeHT (HCGOTJAHF),

Mucoun.
2 3 2
D=|—1 6—1]|=60-1548— 60+15—- =0, D==0.
5—4 5§

3-xocca. JlerepMuananrdgHr Oupop caTpH (EkH yc-
TYHH) Aard %JeMeHTA4pH m YMYMHH KynaiiTysuHra sra
6yaca, m HH AETePMHHAHT 6eirucn TaWKAPHCHrA YHKADHII
MYMKHH.

Hcb6oru. Dy DeTrepMHHANTHHHT i- caTp 3AEMEHTIApH
yMmyMull m xynafirypuura ara 6yacuy.

Gz -+ Y
Ay Qg -+« Qg -
..... . .
= . = —— Iy : e
D ma; My, ... M@, p§( l) alfha?ﬁs ma&ﬂf nfp.
. n
anl ana - arm

14—2572 209



Murunaueuar xamMma xa’.nmpﬁnam m yMyMHit §KkynafTyByu-
HH KABCAAH TAINKAPMTA UMKAPCAK, YHI TOMOHZAMH HHFHHIR

mZ(-—-—l) Qyg, Oop, -+ Bpg

P4 S,
Kypurnmuy onamu. emax,
ay B .-l 8y, Ay - - Gy
By Gy« -- Oy By 1 8yg -« Gy,
ma; ma ‘ ma =m a - ;1
UL I in 7t Bgg o« o gy
4, Q5 ... 08, T S T

TeHIABK YPHHJIH.
Haruxa J[erepmunanuranur 6upop carph (ycryHH)
6omka catp {(ycTyH)ra npomnopuvoHan 6yaca, Gy merep-
MHHAHT HoJAra TeHr (HCOOTIaHr).
4-x0cca. n-TapTn6iH JeTePMHHAHTIA i- caTp 3Je-
MEeHTJAAPH i TA KYIWHIYBUHKHHT AUFMHARIApHAAH HGopat
Gynca, ABHA

. all al2 .+ on aln
azl aez s By
D= o th) *)
: 2 2 Qg <~ Eam

e gy

Gyaca, D perepmutany m Ta n-rapmbam D, Dy, ..., D,, de-
TEPMHHAHT/IAD AWFHAAHCHTA Tehr. Dy AeTepMHEAaRTAapHEHT -
caTpiaph mMoc papRmAa D jarn i-carpuu MdolanoBud  HHFHH-
Jusapuuar 1, 2, ..., m KYIHYBUMIAPHAAH TY3HIANH, KO-
ran cartpiapi aca D feTepMHBaHTRArHAeK GYJIazH.

Hcb6oru. Arap)

(1 B} e P
aj =ay, @3 = bii' oo @ =cy
f) L) J——
A =g, af =by ..., a‘fz)j_‘,cm
{y — (2 — (k)
ain’ =iy at‘rg - b£2’ et amj = €in

JecaK, y Xonga D JerepMHHAHT
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D =§ (W ag ag, - (G +bgl+ -0 Fey) Qs
- n ’

#HFuHAMTa Tenr Gysagn. Dy fwPmHAM 3ca Kyhupards m T1a Ky-
WRJIYBSHJAp HHFHHARCHTA eﬁana,a.ﬂ

Es (—1) @y, @y, - gy - %-1- 2 (=1 ayg, @y,
Mon
s bigg g, - 2 =1y "Im !“252 e Bug
Xocun 6yaran AuFHHAMIAp 4-xocca,na afmwmrad Dy, D,, ...,
D, nerepmunantiapsu Hdozanafimu. _
Mucoan.
—31 4] —31 4
l+52—l| ‘ 2—-1 4+ 52—l
3+23 § 23 5]
Xaxpxatad, (2 —3)-2- 5+(3+2) K—D+(1+5)34—

—3+2-2-4—2=3)-3-(—1)—~(1+5)1:5b=
&= —10—5472—40—3—30=—186,
20—3412—244+6--5)4+(—-30—-2+60—-—16—9—
o : —25) =6 —22 = — |6. .
14247114 1 —7 241, 2 =7
3— 1541 35""[3 ] 5‘*‘1—1 1l
HEkkH TomMOH GHp XHJ HATHDKAHH 6epa,[m,' ABHH '
(14+256+1)—E—73—1) =36+3.2=24,
G—1214+2D 4+ 104+ DHF+-(2—D =
=—7+22+14—-5=24
Hartuxa. JerepMunautia Gupop carp (YCTYH)HHHT
‘3AeMeHTIapHHH KaHmaliniup coHra Kyna#dtHpu6, 6y kjnafir-
ManapeEH Gowxa catp (YCTYH)HHHT MOC 3JIeMeHTJIapHra
KYlcak, NeTepMHHAHT ¥3rapMaian (ucGoT/iaHr).

67-§. MHHOP BA AJITEBPAHK TYJIAHPYBYHJIAP

Tapru6u 3 nayg karra 6yaraH jgeTepMHHAHTIAPHH XH-
cobaawunur Tafiép dopmynaca (rarpHdusar Gymak) Mas-
XKynr sMac. lllyHuHr yuyR 100KOpH TapTHOJd AE€TEpMAHAHT-
AapeB XHcoOJall NafTHAA YAAPHHHT TapTHOMapHHH Hmacai-
- THPHIN MYXHMAHP. XO03Hp Wy MacanaaHHn 0aéH 5THIIra
 KHDHIIAMH3,



Kyftunaru rabpudun Gepamua:

l-taspud. n-TapTH6IH AeTePMHHAHTHHHT HCTAJraH
r Ta caTpH Ba r Ta ycryHuHH {l<{r<in-—1) Juupud, ynap-
HEHF YynpHATaH KoAJMAapHAArH KecHWITaH 9eMeHTAapHH
Gepuniral JAeTepMHMHAHTAATHAEK TaprHGga oaul, Oy ane-
MEHT/IapAaH r- TAPTHONH JeTePMHHANT Tyacak, Oy Jaerep-
MuHaHT Oepuirad ReTePMUHAHTHHHI - TAPTUOAL MUROPU
aeb atanany.

2-tabpud. derepMuHanTAa r TA CaTP BA 7 Ta YCTYH-
HH YudupHO, YYHpHAMACAAR KOJTraH sJeMeHTjapiAaH Oepua-
rag ZETepMHHRHTARrHACK TapTHO6Aa oaub, {n—r)- TapTHO-
JIH ACTePMHHAHT TY3CAK, ¥ NCTEPMHHANT r- TapTubal Mu-
HOP2@ KJUILMYQ MUKOD JCHANALH.

Mucoa.

ay Gy Iy A1y Gy
Qg gy dgg (g g
Qg1 gy gy Qgy Ags
Qq Qg Qg3 Qg g5
Ay Qga gy Qg g5

LETEPMHHAHTAA GHPHHUA Ba GeWIHH4H CAPTIADHH, YYHHUH
Ba TYPTHHYH YCTYHNApPHU JuMpaitnHK. YUMpHIIAATH KeCHII-
raf KOWJAPAATH 3MeMeHTAaDAaH TYSHAraH

ayg Gy
Gsy Usg _
AKKHHYH TapTHOAM ferepMAHAHT OepMarad AeTE€pPMHHAHT-

HHHr 2- TapTa6JH MuHOpH pedmnagu, [JerepMuHaHTmaru
yudprAMal Koaral sheMeHT/tapAaH

tyy Ogg O

Gs1 Gsg O3

Gy Qg Gy
ae’repuunamﬂn Tyaaﬂ.nux. By nerepmunant lokopuia xo-
CHA KRJHHF2H 2- TapTHOAM MHHOPTa KyWHMYa MHHOD Je-
AHnanu.

Xycycu#t xonga, r=1 6ymuw, abHH D AeTepMHHaHTIAA
6MTTa CaTp Ba GMTTAa YCTYH AMpaTW/HILY MYMKHH. Y BakTxaa
AXpaTaAraH CaTp Ba YCTYHHHHD KeCHIIraH kofiupa OUTTariHa
aJeMeHT Typran 6Ym6, M wiupop OUTTalHHA SREMEHTHAH Ty:
SHJAJH. YHu I-taptHOan munop Aef. artafimus. By xoama M
Kymuumua mutop (2 — 1)-raptatau Gyaamm.
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Arap i-caTp Ba j-yCTYR aXpaTa/ca, YJAapHHHT KeCHILTaR
KoHuAA a;, sneMeHT Typramn yuyn, M =a;, 6faann. By xoa-
A Kjummua MuHop M, KYPHHHIINA GeATHIAHHG, @; SAEMEHT-
HHHI' MWROpH JeRunagy. Macana, 10KopHparr 5-TapTuGad pe-
TEPMHHARTAA Gy, SMEMEHTHHHI MHHOPH

a1 Gy Gy iy
Oy Gy Ggy Qg5
24 Q4 Qg s
g Ggy Qg Qyg

6yu6, y D zan a,, sneMeHT TypraH YUHHUM CATp Ba T)'JpTHH-
YH YCTYHHH VYHPHII OPKAJIH XOCHA KUJWHIH.

3-trabpud. D perepmuHanTiars r-taptaGas M MHHOPHHHI
1y JeTepPMHHAHTHA MIUTHPOK 3TraH CaTp Ba YCTYHA4D HOMep-
JIaDHHM MOC paBHHMA Ry, KRy, ..., RoBa b, b, ..., I Be6
ﬁeﬂrﬂﬂicax, ¥ X0/fa (_])kx-l-kn‘i' coe bR HaFbed L s Aapama-
HHHT M gyummua Muuopra Kynafitmacu M munoprune aazeb-
paux  mjrdupyeducy (8 M MUROP2E MOC areebpaux mgﬁ-
Oupyeuu) nefivnanm.

Anre6pank 'ry.rmnpynqnﬂn A OpKanH 6e:rmnacax TabpHdra
K¥pa,

A =(_l).ti.+kg S A R

6ynana. M mupop Gurta a; ; o7eMeHTHH udozanaranga, 6y
SJIEMEHTHHHT aJreGpaHKk TYaaupyBuncH A;; opkanu ﬁenmnaﬂuﬁ

y xomma A =(—1y*'M, 6yrann.

Mucoa. Ywéy
— %13 T4
. M= Iaas s,
MHHOp IoKopuaard  5-TaptHGMM AeTepMuHaHT 1.5  HoMepau
caTpaap Ba 3, 4 HoMeP/H YCTYHAP nm’mpoxn.na TYSHITHH yayR
"YHHHT a.nreﬁpanx Ti'amqpymﬂcn

dg ass Qgs | Ay Qga Qg

= 1454844 —
A =(—Ip8+8Htlay ay ag | = — Qg dgp Oy
) Qyy 943 9y Q4 Gy 84

Giaamn.
Hdoa“ SNEMEHTHUHT anreGPaHK TY/AHPYBUHCH 5CA KYHRHAAPHAAH, -
paT: e
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Qyy Gyg Gy Ty

. i oy ay ay @
— 3 — — a1 gy Hag Loy
Asr—(""l) +‘Ms¢——'Ms4—"" Qv Quo aa &
. 41 Gag Q43 S5
Qg3 Ogg Ogg Ogy |

Byngar kefius, D feTepMUHAHTHH H(OJaN0BUH E(-—-l)' a1p,028,
) ’ PeSy
oo By PuPMHIMEMHRXADZORPZ(—D)Y @y @y .. G X
IHHH KHCKaua D HuHr xaiu Jie6 xaM aiitamus. _
l-meopema. D Oemepmuranmoazy M munoprunz uc-
manzan xaduny wy Muropea moc A areebpaux mijadupysiu-
sun2 ucmasean xadueza xynafimupeax, D unune xadu  xocun
Gyradu, wonuw MA rgnaidmmanune ucmasean xadu D nune
xadudar uboparmn.

Hc6oTd. Buz n-taptGmn D aeTepMAHAHTAA r-TapTHOIH
MHHOpPHH Ba yHra Moc (n —r)-Tapmifau A anreSpask TYJaIM-
pyBuiHE ONHO, KYAHAArH HKKUiA XOJIHHM TeKIMpamH3,

l-xoa. M muHop D muHr foxopu wam Gypuarmpa, M xy-
IHMUa MHHOP 3CA YHHHT FACTKH YHT Oypuarkia . XoHjawrad,
ABHH

an ERLUP a’lr+l P
| M
- . a"_l_l .o ﬂm )
D= 1|8, -e.a,
Cepirgt 2 Grpin
ar-l-ll v ar+lr i M
R "I I T II

6facu. M MuHopaHAr A anreSpaux TYIAHpYBUHCH KyAHAAru-
ra TeHr: -
_ A=( _.1)(‘+2+ O LGt v SRR o/ My v

= (— DX IR A= M
_ M MPHODHHHT HCTanTaH Xajgu

('—- l)p alm a232 ‘e arﬂr (l)

kJpusmwira ora, Oyuga p K§peatkis B, By ... , B, Jpuu

aJMALITRPUIIAATH HHBEPCHANAD COHHMAH mGopaT. A = M asred-
PaHE TYJAHPYBUMHMHT HCTAAraH Xagd 3ca
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(—1Ya 181 Fr 420 pp -0 oy ' (2)
Kypsuumra sra 6yJmc, 6yala ¢ KypeaThu Bi» B ... B,
VPUH anMalUTHPHUINATH HHBEPCHAJAp CcOHWfam uGopat. By, P,
.. B, YpHH anMaIITHPHILAG p -} ¢ Ta HHBEDCHS MABKYA, YyH-
K# (1} HuHC snemeHT/IapH (2) HHHI 3JeMeHTJapURaH KHYHK GYJ-
rasd caba6ap (1) gary pakamaap (2) Aarunap GuiaH HHBepcHA
taukun - srmafiay. Uiy cababmm joxopuparn  nkkuTa (1) B2 (2)
XajHHHF KymafTMacH Xyaad D HHHU XapunH Oepafin. _
2-xon. M wmunop D HuHMr KaHpanmup Ry, k,, ..., k, HO-
MEpIM catpsiapu 8a Iy, f,, ... , [, HOMepPAH YCTYHNEpUHH Hill-
FOa 3Tagd Ba R, <k, << ... <k, L << ... <l, Teur-
CH3JIMKAAp OaxKapaaaid, nel dapas kunafinik. Hkkuaud xonnH
GHDHHUH XOJITA KYIAHMJATHYZ KeATHpamMH3: K,-CaTpHH  V3HAaH
IoKopHpare (k, — I} Ta catp GunaH Gupma-OHp VPHH a/MalLTH-
puO, OMpHHUM CATPra KYUHMpaMmH3; R,-CATPHM 5CA V3HA4H IOKODH-
jard (&, —2) Ta carp GmnaH Onpma-GMp YpHH aaMamTHpuS,
HKKHHYH caTpra KjuHpamus 2a X.K., SH OXHPHIA, &,-CATpHH
TOKOpHAArH (k, —r) Ta carp 6Hman YpHH a;mam’mpuﬁ r-catpra
Kyunpamn3. Hatumana
&, — l)3+ (ka.-— 2)+ + (&, ~r) ={k, 1 R, +
CF Ry 2% 14D
mapra Jpun aamatutHpuiniad ke#tun M wmpop D HMET 0KOpH
KHeMETa YTagd. XyumaH IOyAra  yXWAM, YCTYHJAADHH  ¥3apo
h+bL+ ... +t)y—~(1+2+4+ ... +r) vapra ypuu an-
MAWTUDHI HaTHXacHia I, ly, ... , {-yCTYHJAapHH MOC paBHil-
la, GHDHHYH, HKKMHYM, ... , r-?pnanapra KeqaTupamus. JfeMak,
HKKHTaBaH cafp €KH YCTYANADHH
(kl'{'ks"l" L +kr+l1+ls+ e +tr)"_
- =21424 ... 1)
MapTa YpHH aiMAIITHPHUMIAD Hamwxkacufa D fan xocun Gyaran

SIRTH J€TepPMHAAHTAA M MHHOD loKOpH uan Gypuakus, M Ky-
IUHMYA2 MHHOP 3ca MACTKH YHr Oypuaknk Huroa  stagu. Iy
Guna Gupra,- JeTepMHHAHTJIAPHHAT HKKUHYH XOCCACHTa acoca

D= ( l)(kl oy e Rl b2 ‘!") D _
R £ k ! i i, =
t( l) 1+g+ B I o 2+ +rD (3)
MyHocabaT mmapmann .

Bupunun xoara xypa M HuHr HcTadran xapums M HHHP

HCTATaH Xajura KynafTipcak, D HEHT XajH XocHn Oyaami.
Buau (3) ra myBopus, M HHHP HCTaAraH XaIHHH
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(——1)‘1 +hy A+ + 0+ "'+l.l‘ --M-=A
HUHP HCTAJIMaH Xafura kymafitupuin D HUAT Xanunu Gepamm.
2-meopema (Jlansac meopemacu). n-mapmubai D de-
MEPMURAHMOA manAanean r ma uxmubputt camp (éxu ye-
myR) sopdan xamma r-mapmubau  MUNOPAGDRU mysub  6a
YAapri Moc aazebpaux msdupyesusapuea kgnaimupud, o6y
Kynalimmasap Kguusca, Xocur Gyacan turundu D Oemepmu-
Hawmea mene Ofjaadu.
Uc6oru. D perepmunantia Kaupaitanp r 1a (1 < r<n—1)
caTpHu Tannal, yAapAaH TysWJaaMraH Xamua. 7+ TapTHOAH

MHHODJAPHH Ml. My, ..., M, Ba yaapra moc aareSpaux

Tyarupybannapar Ay, Ay, ..., A, opramu  Gearajafauk. Y

xoaza | B S
N Dj= M A, + M, A,+ ... + MA, (4)

TeHrVIMKHK McOOoT/alEMH3 Jo3uM. 1-Teopemara acocad, xap GHp
M; Ay k¥nafitmanuer xaanapu D nunr xafaapunag uGopar. Iy
Gunan Gupra xeu Kaitcd ukke M;A; Ba M A, Kynaiitva Gup xun
Xapsapra sra smac, uyukd M, Ba M, munopaap Gup-GupupaH
KaMMaa Gatra yoryH Guaau dapx KHJAIH.

Suau (4) Huur YHr ToMoHifa sl Ta xap GODAMTHHH Kypca-
Tamu3. Xap 6up M; MHHOD r-TapTHOAM JeTepMMHAHT cHpaTHAa
r! Ta xanra Ba IWOYHAHTAEK, A; anre(pauk TYApupysuu ()
Tapraae peTepmuHant cuparmaa (n—r)! ta  xaara osra. lly
caGabma M;-A; xynaiitMagia ri{n—r)! Ta Xap Xun Xad Map-

4

wyn Hemak }21 M;A; AnPMERMZATH XaMMa Xap XHI Xaj’aap

COHM ri(n—r)lf ra TeHr. SumH, ! NMMHT KHIIMATHHY AHHKJAHMH3.
Ackpatiaran r ta catp xampa D ja wmapxyn 6yqarad n 1a
YCTYRMAP €DAAMHAA  TYSHAQAHTaH r-Taptaban M; wmunopnap
COHU 7 eMEHT/IH TYIAAMAAH apaTuarat r snemeﬂmu KHCM

TYNAaMJap CoHHra Teur Gyaub, y Cr = dopMyna ép-

. rl( r)l
AaMuaa  XpcoGriaHalH
Wynaak kumb, (4) BHAC Yur 'FOMOHH.ELa

 riin -—r)!t-—rl(n—-r)t !( 5 = nl
Ta Xaj MaBkyA GYius, 6y Guaar (4) TeHMVIHK TacAHKJAHALH.
(4) TeHrsuK D NeTepMHHAHTHHHD r- Tapruﬁ.m Mnﬂopnapu
GOyiinua €fmsmach Jelinnany.
Mucon
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21 34
—13-25
D=| 05 42
12 —31

NeTePMHHAHTHH 2-TapTHG/MM MHROpJIap Gyiinga éafimk. Macanan,
GHPHHYH BAa MXKHHYM caTpJjapHu TaHjab, 6y HKKH caTp Ba TyprT

yeryugan C; = 2 b 2-rapTH6au MHHOleap TY3aMH3.

Yaap lgyuu.uarung;;lan Hbopar:
SRR I R 5 -
Lo - | 34

By MHHopnapra MOC anreGpauk TYyAIUpyBUMAApP Kymmamnapra_
TeHF :

(_l)l+2+!+2 __3 I |__ 10, (— 1)11-2+1+3|5 2[ -

1424144 (D - 424243 |0 21
sl A W 1‘——2{
0 4 05
(‘_1)1+.2+2+4 1 _3l=4, (— )T ‘l 2| -5
Hemar,

D=7104{—1(=1)+ 14(—2)+ (— 1) (—) +
(= T7)-4423(—5) =70+ | — 322 + 22 — 28 —
—115=—372. D=-—372,

68- §. HETEPMHHAHTHH CATP EKH YCTYH 3JIEMEHTJIAPH
BYAHYA EAMIN

Jlanaac TeopeMacuaa r =1 6§aca, avhu D netepmunantia
OuTTa - catp awparnica, y xonga M, M,, ..., M, vmHop-

Jiap, OMpHHYH TapTHOAM MHHOpAAp CugaTtHaa, Wy - CATPRHHT
a”. 8y, - . ., Oy, BNEMEHTIADUAAH HOOpaT Gyaami. A, A,

, A, anre6paux 'rymmpyaqunap 6y BakTAA 4, O - - - ,
a;, mememnapﬂnnr Ay, Ay o -, Ay, anreGpank TYIOMPYR-
tlrmapnra aftnananu Ba 67-§ Jaru (4) TEeHIVIHK
. D"ailAil+a;2A¢2+ +a Ain

-7



Kypurmmuy onaad. By #weMEan D peTepMHHAHTHHRT (- catp
sfieMeRTAapH OViinya éfiuamacH gefiunann.

Iyupal KumaG, i-CaTpHHHT a;, G, . . . , O;, SMEMEHTAL-
pHHE Y3uHHAT A, Ap, . . ., A;, adrebpavk TYANMPYBYMIApH-
ra KynafiTupn6 (Ekn j- yCTYHHUHT @, p Gap « - - » @, BIEMERT-

JApHHH YSHHMHT anreGpaHk  TYJnupYBUHJApHTa KYNIaiTHPHE)
KylWwcak, xocHa OYJraH HWHFMHIM D' ReTépMuHAHTIa TeHr Gyna-

©OAM.

Mucoa.

ACTEPMIHAHTHH aBBAJl MKKHHYM CATp, CYHIDA YYMHUM YCTYH
3NeMeHTAApH GyfHuYa EAfHK:

1 34 2 34
D =(—1)(— 05 42\+3-(.—1)2+20 42'-:—
' 2—31 : =31}
214 21 3
4 (—(— 1?2052+ 5. (— 105 4 —-(4+12—
121 123/

—60—32—1546)+38+6—16+ 12+
+ 2(104 2 —20 —8) 4 5(— 30 + 40 — 15 — 16) =
= — 85430 — 32285 =—2372, D= —372.

| — 135 214
D=3.(—N"* 052+ (—2(=D**|052] +
' - 121 T 2

214 ' 214
+4(— 1P —135|+(-3)(—- 3 —135|=
1 052

=3(b+6—254+4H+2(10+2-—20—8) +
+46+5—8—12—20+ 134+ 3(12—20—50-L 2) =
=-—60—32—112—168=—372, D=—372

‘l-matuxa. [eTepmunantna {-catp (BKM j- YCTYH) HHHK
a,-I JaH OowKa xamma saementaapn O 6yaca, y xonpa D=
A G nand.
H cé 0 TH. JIeTepPMUHARTHH i- caTp( éKH j- yCTYH) 3JeMeHTJa-
pu Gyfinua &iinG, Ky#HAarHHH XOCHA KHAAMH3:
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D=0‘Ail+ R +aHAu+ L +0'Afrl=a£f‘4”
éxu

D=0-A,+ ... +a A+ ... +0-4, =a, 4.

2-HatHxka. Bom AuaroHasHWHr 5I—lp ToMOHMAZ darat
HoAIap GYJraH AETEDMHHAHT GOl - AHATOHA anemenmapnunﬂr
KynafTMacHra TeHr.
NcboTH. Yimby
[ 0 ¢...0
anap0...0
D= aal Ay as, .0

anl an? aua a.rm

IeTepMHBAHT Gepuaran O6Vsicun, Gynaa GO JWATOHAJHHHT 1OKO-
PHEATH XaMMa SJ/eMeHTJapd Hoara TeHr. D) HH GHPHHUH caTp
snemenT/Iapn Oyituua EinG:

_ 0 0 . .. 0
D=a, % %s- - 0
Qo By + - + Gy

HM XOCHJA KWJIAMA3, YHP TOMOHAATH NeTePMHHAHTHH siHa GHpHH
YK CATpP 3MEMEHTIApH Gyfivua &finG, Kydnjarura xeaamus:

fgg . . . 0
- D=anay .
_ B 7 TP
Ba X. K. By apaéuus oxupHraua LaBoM STTHPHG,
_ D=a,0y...a,
ra sra GyJsamus.
Xycycuii Xonaa: .
10....07 —1. 0 0
0-1.. 0 «1"=1 sa 0‘—.1: .0 = (=1
00....1 h 0 0...—1
" 000...001]
000...010
000...100 an—1)
AR =(—n °?
601...000
010...000
100...000
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Gymamu, uyrkr #, n—1, n—2, . ., yeryuaapuu 1, 2, 3, . . .
YCTYHJap GHAAH anMawrTupradfa 6y AeTEDMHHAHT Y3 HIUOpacH-
nin—1)
HH (— l)m—l) Fi=2)4 ... k24l (—1) - MapTa anman-
THpHGS, 6OLI AHATOHAN 3jeMeHTNapH | faH, KOMaH 3JeMeHTa-
. PH 3cA HOMMAPAAR HOODAT AeTepPMHHARTra adfamany.
Teopemna. D ~Odemepwunanmuune Oumma campu
(yemynu) Oaeu aremenmaapru Gowra camp (ycmyr)oazu moc
dAeMeNmMAGpRUNE aacebpaur mijadupyeuusapuza Kinadmupub.
HAMUICGAAPHL Kicak, durundu Nosea mene 6aadu, ABHU

i AJ!.+0£2A12+ co a4, =0 (E#) (1)
a Ayt Ayt .o da A =0 (kD) @)

He6 ot Macanau, (1) nnﬁr TYFPHJIMIHEH  KYpcaTaiimK,
D HeTepMHHaHTHI j- cAaTp JeMeHTJapH Gyimda €AMu3:

Gy Grg -+ - Oy
G G -+ - Gy ’
e e e =a“A"+aﬂAm+-...+amAm. (3)
Gy @y - - |
aﬂl anz‘ * 'arm

A Ay, o, A, anreGpaHk  TYAMpYBUHAZpra  j-catp
JEMEHTAApH KHpMaifian (uynkH Oy anreGpaux TYAAHPYBUHIADHU
TYSHIUfd MALAYMKH, j-caTp YyuupuaagH). 3upH, . (3) TeHrymE

 Kaftmuat) HMMP HKKH TOMORHIA G}, Gjgy + « + » ), HNEMEHTIIAD
_¥puura moc paemwga a;, a;,, . . ., a;, JapHu OJAMHS.
a“ 012 . a,n
Gy Oy &, i
...... . =a“ A“ "I- ahAj?—l-_ . + ainAm.
iy Giy 3
Gy Gy ... G,

By ReTepMHHAHT HOArA TeHT, YYHKH YHUHI HKKH CaTpd GHp
XHJIIHD.
(2) TemraHk Xam Xyame uryHaadi uoGoT/aHaZH.
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69-§. MATPALA MHHOPJAPH
(m, n) Typam Ryilimparuy matpuua Gepusiras Gy/acuH:

TR

a,, ...a

A= Byt Bog - - - Qo
- WO TN

Arap m < n Gyaca, Oy maTpHua SJeMEHTIAPHAAH 7- TAapTHE-
J-(] <or < m) MEHODAAP TY3HIN MyMKUH.

54, 55- naparpadJ/iapia MaTpHlla PAHFHHH AHHKJAIUHKAT HK-
KHTa yCyAHHH 6aéH 5TraH sIuMK. XO0sHp MATPHUA PaHTHHH aHHK-

JAIIHAHT fHA OMp YCY/H TyepHcHEa TYXTaMub yTamus.

' I-meopema. A mampuyanune panu YRUKE HOAOGH
GapKaL  MUNOPAAPUOAH SH2 I0KOpU mapmubAUCURUNE mapmu-
Guea mene, : :

Hc6orn. Honman dapau ser okopu rtaptubin D mmHOp
A MaTpHUAHHHT JoKOpY van Gypuaruja sKofinawrad fe6 ¢apas
KUIaMH3. : _ :

a4, c e Gy, alr_H o {8
- * D OOOOOOOOO L
A= arl e arr_ arr-l—l <8y
Gpn @ity Grairtl - Orgin
aml cee By, amr+l v By

Axc xonna caTprapHH ¥sapo Ba YCTYHJApRH $3apo YpHH
aaMaiuTepH6, D HH LIy afTHATaH KOHra KeSTHPHIN MYyMKHH,
GyHpan A Hunr pasrH §srapmaiiin (52- naparpadra Kapaur).

A MaTPHUAHWHT $-carph {s =r + |, m) CupuHum r Ta carp-
Japd OpKAIM YH3MKJH Hopananagd. Bynm wcforaamn mMaycafiH-
Aa xyiwaaru (r -+ 1)- TapTuGAu AeTepMHHAHTAAPHH KapadMH3

TR P H
021 . e 02‘,‘ 023
ﬁ - .D - * :
- —— ¥
' _ar! . arr arl
asl . asr as&

GyHpa
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i=1,2 ..., 8s=r+1,r4+2, ..,,m

Xamma A; neTepMHHAHT/Iap HOJra TeHr. Xakukarad, i <r
KuitMataapaa A; HUHT HKKMTA CaTpH TeHr 6yamb, A; =0 ke-
7RG WMKAQM; {>>r KuiiMataapaa aca A; gerepmumanTaap A
MaTpuuaHunr (r -+ 1)- TapTHGAR MMHOpAapHHHE wdoaanaiigy, Gy
xonga xaM A; monra TeHr Gyiamm.

A; HF OXHMDTH YCTYH 3/eMeHT/tapH Gyilida &amus:

&y A_Is+a2i A2s+ e +ari Ars+Dasi =0, (1)
6yHma a, @y, - - . , G,; NEMEHTJADHHHT anreGpauk TYJIHpYB-
_unnapy a, (k = 1,7) ra GOF/MK GYJTaHH YYYH YJrapHH A A,
_ + A, opxanu Gearanapuk. D + 0 ra mypopux, (1) Tenr-

AMKMADHM @ ; ra HHCOAaTaH eua oMaMH3.

a; =By, ay; P+ ... +B,e, 1,n, s _
=r+1,m) 2

(2) TenrankAap A HUHC s-caTpH GHpHHUH 7 Ta can.r:apu OpKa-
" JH UHMSURAE HogaNaHTaHHHH KYpPCaTajH.

Hemak, A MaTpHLAHWHT TOPH3OHTaJ Bel{TOinapH CHCTEMacH-
A UH3HKAH SpK/IH BEKTOPJIAPHUHT MAKCHMaA COHM 7 T4 TeHP
GyaraHHzaR, A HHHT paHrd XaM r ra TeHr Gynaau.

SHAM ACTEPMHHAHTHHHT HOJTA TEHT . GYIHUWHHHHI 3apyphil
Ba eTApNH WAPTHHA (aéH 5TaMmua,

2-meopexma. [Hemepmunaum Horea mene Gjawuy
yuyn yHunz camprapu (yemyraapu) wusuxau Ooraakear 6
AL 3apYP 64 emapAu.

Hcoorn. 1.
S T IR T
b | O
a, a, a

JETEPMHHANT HOWFa TEHT GyacHH. ¥ xpnné n-T1apty 61 KBajls
par '

a4 &y .. - qy,
Q) Gy« .+ . Gy,
A=.". © 7
aﬂlanacotam
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MATDHUAHHHT paHTH # DaH KHYKK OVJaaH, WYHKH YHHHT
SHr IOKOPH TapTHOMH D MHHOPH Roxra tedr. Ly taGaGan,
1- TeopeMara GuHOaH, A HHHr Ba AeMak, D HHHr XaM ro-
PH30OHTAN Bex'rop.napu €Ku caTp/aapH YH3HKJH OOFMaHraH-
I8p. .
2. D HHHT caTpJapH 4H3BKAH Gorjamrad G6yaca, 6y
caTpaapaal GHpPHHH KOAraHAAPH OPKAJH HOAL caTpra ai-
JAHTHPHIN MYMKHH.

JeMak, 6y aqMalITHPAULIAP BOCHTACHAA XOCHJ KHJMH-
raH ReTepMEHAHTHHHT CaTpAapHAaH- OGHDH HOJb-CAaTPRH
udonanaraid yuyr D’=0 6yaub, ReTepMHHAHTAAPHHHT
4- xoccacHllad KeAMS yHKaAurad Hatmka Ofinua D'=D
TEHr/HK §pHHAR Ba wy cafabna, D=0 6§aamn.

7i- TAapTHOR JNCTEPMHHAHTAAP K- TAapTHOAH  KBaAparT
MaTpULAJapHE KaHAalaup counap Ttynnamura OHp KHi-
MaT/IH akcJAaHHlHAan uGopar GYAraHAHrd y4yH AeTepMH-
HaNTJAAp XaM MaTpHUAanap kaOH kymaBTUDHJAHIIHAHY 3CAa-
TH6 yTaMn3. A maTpHUAHMWHT AerepMHHAaTH |A| opRanu
GeNrHnzHajd.

3-meopema. Aeap A ea B amarpuyarap n-raprubau
Keadpar marpuyaaap Gjaca, y xoada 6y marpuyaiap Kj-
nadrmacunine Oerepmungnry  Kynalirysuurap Oerepmu-
HAHTAGPUHUNHS KJnalTMAcU2a TEH2, ADHU

|A-B}=14]-|B] ()
MEHSAUK GPURAL. .

Hc6otru Arap A wMarpusa OHpAHK MaTphua G6faca, (5)
TeHTHK ymeIH Xaruxaran, EB = B. Wynunr yuyu | £ Bl
={B|=1-|{B|=|E|-|B| 6ynam.

JNemma. Aeap A" mampuya A’ mampuyadarn Gumma
Spemenmap camp asmaumupuns Epdamuda xocus KUAUNZAR

bijaca, .
' IA’-B|=|A’l-lBi (6)

menzAuKdan .
|A”BY=|A"|]B] 4

TeRzAtK KeAUs wuxaou.

Hec6otu. A” marphuna A” ManHuanaH KyHBHIary sJje-
MEHTap aAMaTAPHIIAAPAAH OHTTACH OPKaau XocHa 6yi-
CHH:

a) caTpAapHUHT ?pnnﬂu aaMalTHPHLL

6) HXTHEpH# CATPHH HOJIAH cbaplg.rm k coHra xynaii-
THPHLL;

B) Gurra catpra 6OlIKa CaTPHH MXTHEépHHA CoHra Ky-
NanTHPHO Kywuul, _
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MaTpunanapHH KynmadTupuuml KoHAacera acocaH A”B
Matpuna A’B MaTpHmanaH MOC 3JEMEHTap aAMauITHPHL
HaTHAKACHAA XocHA G6Yaand.

a) dneMenrtap aaMawWTHPHII OaXKapHICHH, ¥ XonAa

A" =—|4"}, |A"B|=—|4"B| ]
TEHTVIHK YpHH/H (HKKMTA caTpHH aﬂmammpran,ua DETEPMHHAHT)

— 1 ra kynaamm);
6) aleMeHTap aAMAINTHPHIN Oax<apU/ICHH, y Xonga

A" | =k{A, A" B|=Fk-|A'B] ©

TeHFNHK VPHHIH,
B) 3J/eMEHTAp ANMATHPHII Gaxkaphica,
1A"[=]4'), |A"B|=|AB| 10y,
TEHFNK Gakapuaan.

(8), (9) ékn (10) -reﬂmnmapnnﬂr xap Gupuuu (6)
OujiaH Gupaawrapcak, (7) TeHrankKka sra Syaamas,

Arap A matpuua a), 6), €) S/€MEHTap aJAMAITHDHLI-
nap épaamMriaa OHDJIHK MATPHIAJaH XOCHJA KHAHHTraH GYi-
ca, nemMMaaan Ba |EB|=|E|-|B| tenrnukaan (5) reur-
JAHK KeJHO YHKaJH.

Bupank MaTpHUAjaR 3AEMEHTAp aAMaluTHPUUIIAD &p-
Zamuana A maTtphua Xocua 6yaca, A MaTpALna xocMmac Mar-
pHna Synaaud.

A MaTpHua xoc MaTpHUA 65'.11an F'BHH YHHHT caTpJa-
PH YH3HKAK GoFaaHrad, Xoc MaTpHIAra TecKapH MaTpHia
MaBXyA SMacaArHiaH, A MaTpHua caTpJapH oOpacHia
Kauaall yusuKnu Goraannm Gyaca, y xonga AB martpHua
CaTpAapH OpacHRa XaM RIYHRaR YHSHKAH COFJRHHMI Mas-
xKya 6¥aagH.

AB maTtpHua XaM x0¢ MaTpHLa Gyiany.

Hemak, |A|=0 Ba |AB|=0 Ttenramnknapaan |AB|=
=]AI | B| TeHrnuk ypurau Gyaap.

- T§na MareMaTHK HHAYKLHA npnﬂmmn acocupa (5) TeHITHK

yMyMJAIITHpHAA M, SbHd [ A, A CAd=14,1-14,1.
.| A,). Arap A, = A, = ... -—Ak—A Gyaca, | A ]-—|A|
6ynanm.

Masaymku, ¢axar xocMac KBajapaT MaTpHllara TecKa-
- pH MATpPHLA MABXKYA Ba AroHa. bus 61- § ma Synnail mar-
pHUAra TECKapH MATDHUAHM TONHIUHUHT GHTTa yCcyas OH-
JaH TaHMWras 3JHK. Xosup Gu3 HKKHHYH YCY/IHH k¥pué
VTaMus.
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Kyfingary n- rapra6id XocMac KBaApaT MaTpHHa Oe- -
prarad GyJACHH: '

@y Gjg -+ Oy
8y Qgy « -« Oy,

......

anl a'nz L ) a'm

A HuHr caTpaapd unsHkaA spkiH. Uy cababau Oy mar-
pHUA JeTCPMHUHAHTH HOALAH GapyiH, STBEHH :

G Qg - - By

a
A]=| = % Bl
. a_:ul anZ"'am

Yy

Ag A Am) o

Al 14 .
gl An  Aml 4 (4 o4 4 L4
= R —_—— 9 29+« +» fyo = . A
PENLA] A LN Ry _ 1A

....... A, A, ... A,

TA[ 141 4] |
" MaTpHUamH Tysamus. Bymnaa Ay J2p @;; SJEMEHTJAPHHHT all-
refpauk TYARMpYBUMAapHEM udomanafimm. A’ marpuma opaTAd
A ra THpKairaH (KOBYIUraH) marphila fe6 XaM aTanajH.

B martpuua A ra teckapumup. Xakpkaran, AB =C 6¥nca,
C HHHT Gow AuAroHa/HAArH Xap GHD ¢;; 3/NeMeHTH Kyfrparura
TeHr GyJafu: : o

' A A
] Cl-i=aﬂ ""E‘i'a' ‘—f¥‘+ ...-+ah Alm

14] A l_14-f'=
- ﬂ'iiA£1+ailAJﬂ+"‘+afﬁA-m=m=l C: =!
T4l 14| r Vit *

Kodaran xamma ¢ (i == j) a.neMeH’mapH yuyn sca 68- napar-
padaarn (1) TenTAMKKa acocan :

£, = ap A}'I‘i‘angjg'l‘-to""'“anJ‘fpg__ﬂ—_D_._ ¢ __0
g | At 7T

keqn6 wukaau. Hemar, A-B = E. Xyamu wy yeyapa BA=E
5—2572 ) 228




SKAHJHTHEH TeKIIHPHIL Mymmﬂ Hlynpaft xams, B = A™1 pa

A=B"
Mucoa. Ymoy
2 -3 -2
A=|—4¢ -2 b
5 1| —6
MaTpHuara TecKapH MaTpHuaHH tonaiiauk. Dy epaa
2 —3 -2
|A]= —g -2 l{—-24—75+8 20—10+72=—1

JAl=—1.

BreMeHT/IAPHHAT aare(pank Ti’!mﬂpyngmépn Kyfdnaraaap:
Al.l = 7, Aﬂl = 20, Au": 19, Alﬁ = l, As’ = _'2,
Ap=—2, Ay=6, A, =—17, Aj;=—16.

—7 —20 —19
Aml=|—1 2 2
—6 17 16/.

A-A'=EFE Ba A™' A= E renHrmkaap Gaxapunafu.

JerepMHHAHTJIAPHE XHCOOGMAUWIHKHL TYPJAH YCYAJNApH
Gop. By ycyanaplla ReTepMHHAHTJApHHHT acOCHH Xocca-
NapuiaH ¢Qoffanakknl, AETEPMUHAHTHH MHHOpJaap G¥iinva,
XYCYCHP Xosja catp €KH YCTYH sJeMeHTnapH OViinya éfAmm
KOMA2NapHHH Kyanauw ajloxuia poab VYiHafinn. YMywman,
ACTEePMHHAHTAAD XHAMA-XHA OVAraHH YuyH, YJAapHH XH-
cofnail ycynnapH XaMm Kyxa kyn xsaagup. Paxar afipum
Maxcyc AeTepMHHAHTJIADHATHRA XHcoOmaul ycyanapy oJ-
AvHAaH Gepuanluy MyMKHH. Kyfuna 6abp3n QerepMHHaHT-
JapHH Xucobaaul ycyanapd GHAaH TaHHWHG YTaMu3:

L. a, a, ..., a, codaapra "pHclaraR  KyfiHjard  n- napa-
Wann ferepMHHAHTHH (BaHaepMOHL AeTepMHUHMAHTHHM) XucoGJiait-
M3 :

Hemax,

1 a at a}...a
2 q3 -1
_laaa.. . a

........

Bupunun ycrynnian Gownal xap GHpP YCTYHHH —@; ra
Kynafrapul, Ysujlan KefAHMHLHCHra Kywlamus. ¥ BakTAa
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1 ag—a, a, {@;— 01) a;"" (az—al)

L ag—ay a @—a)... 677 @—a)| =
a—a 8, G—). .. O (G —a;)
y— 0y Gy (@y—ay) ... 452 (ag—ay)
Gy—af & @3—0ay) ... a7 (@y—a,) |=—

an--_' a],- a‘n iau. : ') . '. a:l:—é (‘.zfl. .._..a'l).
la, ... a2
la...a?
=(a,—a)) (@;—a)...{a,—a) ‘as._ ) .a;. .
' la,...ao=2

Xocun Gynagu. Yur Tomonpa tapmaGu (n—1) ra. Tesr sa a,,
as, . .., @, Aapra HucGataH V,_, NETEPMHHAHT TypraEWHH K-

pamus. IOKopm:a V ra- HuC6aTaH KHJMHTAH BIUHA v el TR
HHCGaTaH 'raKpolJJlacﬂl! _

11 @, a}...a3=3
l1a,ai...a%

ooooooo

=(a3 a) {(a, —-a,) a —-az)

KexHG HKAAH. Yur TomoHpa sHa (n—2)-'rapm6.1m Ba 4y, 4,
. . @, JNapra #Rc6aTan V,_, JETADMMHART BYKYAra Keara-

HHHH x}'zpamns Ba X. K. By japaéHHH NaBoM STTHpHG, SHT OXH-
pHAA '

V, =(as—ay) (a,—al) a,—a) (ey—ay) @@,~—ay) ...

(a _a;r) n—l)= n (af_a[)
HH XOCHA MH3.
) m",’?’“
a—x a a a a
a a—x a a a
D= a a a—x a a
a a a a—x a
a a a4 a a—x



HOTepMUHAHTHY XHCOS/IAHT. DellHAYH YCTYHHH XaMma OJHHTH
YCTYHIApAAH afupaMH3 (ABHE -1 ra Kynafmipu6 Kymamus},
¥ xoija

— 0 0 0 a
0 —x 0 0 a
0 0 —x 0 a
0 0 0 —x a

JETepMUEHAHTTA Sra §yAaMH3.
1, 2, 8, 4- carpaapuu_b- caTpra KYwus, KyAuAary AeTePMEHAHT HY
XOCH/T KH/IAMH3!

—x 0 0 0 a
00— 0 0 a
0 0-—x 0 a
0 0 00— o«

0 0 0 05a—x

B_v AeTepMEHaHTAA GOl AMATOHAJIHMHT DAcTMiard Xamma 3Je-
MentaapH O napaan umbopar Gyarans yuyn 6y feTepsuHAHT Oow
BHATOHA/M 97EMEHTIADUEUHT KYOANTMACHra TEHT, STBHH

(56 — x)-(—x)* = Sax* — %

iy xypusuwpary 7-Taprabim D JeTepMHHAHT 6epmlran 6¥aca,
¥ xoiga D= (—- 17 (paxt™t —x") 6jnamu.

Mawgaap
1. Kyfinnare feTepMHHAHTIApHA XUCOBJAHT:
af a & ¢ d 6| a b ¢ —d
—b a d ey x 0 g 0.
—c—d a b —a b —¢ df
—d ¢ —-b a ¥y 0 x O

at @+ 1) (@+2)* (a+3)*
B) | b (b+1)* (64+2)? (b+3)*
e (c+ 1) {42 (e3P
& (@417 @+2° (@+3p



X X Xg Xy
LA S S
TR ST S 1

2. Y6y #- TapTHOMM HNeTEPMHHAHTHH XHCOGJAHI:

a b b b... 0
b ab b...»b
b b a b... b
b b b a. b
b b b b...qa

70§, KPAMEP oomvmcu

n Ta HOMABIYMIH B T4 mmmu 'TeRr/iaManap CHCTEMacH
Gepmlraﬂ 6$'chnu‘

ayx +ag%+ ..+ ai,x'—!—Q ot ax,=b,
Gy %, '_"flzz_xﬂ'jf' cor Tt L a2nxn'= by, (1)

2 & ® & % % o+ & 2 a' & & 4 4 & * a = .

a x5 ta 6+ .. . ta,x ... +am.tcrl b
Homabaywnapuuur a;, koopunpenTaapHIAH TY3HJraH

al] g+ o AU PRECIRE Pt

' Do |t GO Oy

--------

ZeTepMuHauThH (1) cHCTEMAa JeTepMHBAHTH ,neﬁmmtﬁ y HOJpan
: ¢ap}g.rm 6y acun.
(1) CHCTeMaRH €YML YYyH YHRHT GHDHHYH TCRIJAMACHHH A,

ameﬁpam{ TYAIMPYBUHTA, MKKHHIH TeHrJaMacHeH A, ra, .
‘A= TeHryamacuiy A, Ta KynaiTapnb, HaTIKanapHu anJ.Mﬁ- xall
xJwcax, Kyfmuars xocun 6yaanu: :
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@A, +ayAy + . .t a A x +(a,4, +aud, +
tota ) mt F @A R A
' +a,d)x+.. .+ A a4 4. ta,d) 5, =
=b A, +bA,+. .. +bA, )

(2) TenrsmkaaH ywmGynap KemmG UAXAAH: X, HOMABJYMHHHD
kosdiprnmenta D fetepMuHaHTra TeHr, kosaraH KospdHiment-
JAap sca Hojra TeHr (68-§ ra yapawr). (2) HuHr ¥Hr TOMOHH-
Zard imrunaH D ,uempm—mamnur $- YCTYH S/IeMeHTAapH ypuu-
ra mMoc paBumiia by, by, ..., b, 0301 XapMapHu KyAHWI |GHAAH
XOCHA KHIHHIaH, AHHH :

apy Gyy bl <2,
D — 021 ‘222 ' a2r:
a, a b ay,

AETEPMUHAHTHY HDOZAnaiigd, WyRKH D, HR §-YCFYHHHHP by,
Bys« - o b, anevenTrapit O¥iinda éitcak, (2) HuHT PHT TOMOHW
kems yakamd. IyRaafi gured, (2) tenraak Dx’;=D (s = 1,n)
. Fa Tenr. Byuzan

=2 =Tn) @

XOCHJ Gyﬂa)m

3) Tenrmiknaphu Kpamep opmysacu neS akTHiaiM.

(3) dopmynanapuuHr cypataapuaard D, netepMuHaHT D HUHT
GHpuMyH ycTyHHHH, D, 3ca D HHHI HKKHHYH YCTYHHHH, . . .,
D, pevepmuuanT sca D HuMr n- yCTYHHHM 0307 XaAJap YCTYHH
6unaH aAMALITHPHIL HATHMKACHIA KeJHG YHKAJHIAH AeTepMHHAKT- -
JAPAHD.

(3) cucrema (1) cHCTeMaHHHI edHMHHW OHJ/IAUPANH.
Xakuxatad, (1) CHCTEMAHH TAlIKMJ 3TYBUH MCTAJIraH

gax,4+ ... tax, .. ta,x =b

redrnamara (3) xuiMarsiapun Kyficak, an TomoHja

= @D +...+aD,+. .. +a,D) (4)

PMPHHAH Xoca 6YJany. By epaa
f30



Dy =54+ bAy+ .. .+ -bqu

ooooooooooooooo

D,=bA,,+bA, +...4+bA,,
SKAHHHH Hasapja TyTcak, (4) ZaH Kyfmjard xeqHG WHRAmH:
(83dis 4. . . 8en i) b1t .. . Haanha . . . Gndsn) b+ X
D
X 4. ot @adur o o o T Gendna) ba =
: _

- 0-b,+..-+D';s+- . -+°‘_bn = %?_‘L:gb‘ (s=m. |

Mzacoa

Xy + dxg—2x, m 3,

. 211"-3.1',-!-1',“ - l.
3x1‘—x’+x‘-4

CHUCTEMAHN EYHHT,

Euumn
23 1 :
D=|1 4 -2|=8418—1—12—443=12,
3 -1 1 - :
D =120
D 5 0 Gynrann yyyn GepuaraH cHCTeMa ArOHA €UHMIA STA,
-1 -3 1
Dy=| 3 4 —2|=—4+24—3—-164+9+2=12,
4 —1 1 -
2 —11 _ :
D,=|1 382 =64+6+4+4—94+1416=24, D, =24
3 41 '
2 -3 -1
Dy=[1 4 —3|=32—27T—14 1246+ 12=36,
3 -1 4 : N

D, = 36.
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D, 12 =D 24 =
Aewar, % =5 =15 La=Ix D 12 =2 %
Dy _ 36
= 2 x'.z.ﬁm_i_2-=3' %, =3
Hiyupalt xum6, Oepwmras cucremaHunr ewmnu (1,2, 3)

6y nagu.
Teopena. n ma HOMABAYMAL 1L MG OUP HUHCAU SUSUK-
Al MEHZAAMOAAGD CUCIIEMACH NOAMAC edumza 32 Sfauiuy yeyn
Oy CUCTICMAHUKE OCMepMURanImu HOA2G mere Giauuts 3apyp
6a emapau.
HebGoru. 1.
ayxtapx,+ ... +a,x,=0((=ln) (5)

enereMa (@, Gy, . .., ©,) HOMMAC eunmra sra 6juca,

G+ opat . o, =0G=Ta @
TeHVKAAD Gaxkapunane. By TeHrMKAapgay KyRHBATHHH - X0-
CHJ/l KHAAMH3:

@+ .. +alnan’ P e SR AR

a o +...+ta,ay=0;0..,; 0),

& (@ gy oo By F Gy (@ Bogy -y Q)+
F.oooda @ G- Gy) =00 (M
By TeHTuK.cucTeMa AeTepMHHaH TH “
TR PREREL Y |
D= Qg1 Gy - azn
R PRI '?rm

HUHT YCTYHJApH UM3WKH GORJIAHIAH 3KAHWHH K ¥pcaTtanu. ¥ xoJ-
Ia 69-naparpaguuar 2- reopaMacura MyBopuk, D feTepMHHaHT
HOJTA TeHr GyJans.

2. D=0 ge6 dapas kuacax, 69-§ uunr 2- Teopemacura
acocad, D HHHI YCTYH/Aapu uusdkMM GorsiaHran Oynagd. Ly
caGal/u KamuAa OHTTAcH HOAfAH (apKAH Oy, O, .+« &, COH-
sap yayd (3) éku (7) Ba neMak, (6) Gamapiaagu. By sca (5)
CHCTEMAHHHI (0, Ofg, . .., ©&,) HOIMAC €JUMra STa SKaHIHH Tac-
JABKIaf M. '

Mucoa,
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%+ 223+ x5, =0,
_2x1 “Txg+xa=0a
x1+4xn+3xs=0

cacrema {1, —I1, 1) HonMac eunmra sra. Ly caGa6mu

1 21
D= —f —;; =—342—84+1—4412=0, D=0.

Xy — X, — Bx; =0,

3%y + dx, —x3 =10

CHCTEMA YUYH

2 14
=[{l—1 —5|=2_15-16—12+ 1440 =0, D=0.
3 4-—1

JleMak, cHcTeMa Hoamac eyHMJapra sra. By ewnmaap-
HE, MacajaH, HOMaBAYMJAPHH KeTMa-KeT HYKOTHLI YCYJH
6unad TomaMu3: 1} HKKHHUH TeHrsiaMaHH 2 ra KynafiTe-
pu6, GupHHuUMAAH afiHpaMu3; 2) GHpHHYMHA 3 ra Ba Y4HH-
‘YHHH 2 ra KymalitupuG6, sHa GupHHuUMAaH afiHpaMus, ADHH

2%+ xp—4Axy =0, 2%, + xg—4x, =0,
3%y 6x, =0, = X3+ 2%, =0,
[—5x3 — 105, =0 0+4+0=0.
IlyHmaft gams,
2xl + xﬂ-_4x3 =0,
Xg—2x3=0 _
CHCTEMAHH €UaMH3. X, = —2x; Ja x; =1 6yaca, x;=—2
Gjﬁ‘nam 2%y = — x,+ 4x, pad 2%, = 6, x, =3 Hu TOMAMM3.

Jemax, CHCTeMAHHHT CHTTA Ho/Mac eTHMH 3, —2, 1) 63-
JAfH.

Mawmgaap
L {allxl + 1%, =0,
g% + gty =0

CHCTEME HOJIMAC euBMJapra sra OYAHLIH Y9YH YHHHT K03ad)-
. GuunenTaapn ¥3apo KaHAafl CGORAaHram OFJHLIH Kepak?
2. a HHHT KaHjal KufiMamviapuia .



ax1+k,+x,=-=0,
%+ axg+ 45 =0,
1t xtay =0

| CHCTeMA HOJMAC eunMra sra Gyaagu?

3. Kanpait wapraapga M; (x; y)) ayyg-ra.r;ap Yy =ax’+

-+ bx -+ ¢ NapaGonara TerHLLAH 63?.11311}1?
4. n > 2 Gynranga

4hag. L4 xys. . l+x1yn :
=0

l +x,y1 l+xg,. l+x,yn

oooooooooo



VI 606. YH3HKJIM AKCIAAHTHWPHILJIAP
BA EBKJIHA $A30JAPH

71- §. BEKTOP PAZOJAAPHHHT YHIHKJAH AKCIAHTHPHIIH

Bus III Go6pa Bektop daso Gusay TAHHWHG YTAMK. Suau
ONOMMHArA KyHHAArH MACAMAHH Kjamus: &5 cOHMAp MaflfoHuia
| AHHKJAHTAH TypaM BeKtop dasoap opacufid KaHlak MyHocabar-
map 6y MM MyMKHH? : '

U Bextop daszonn V Bektop ¢asora AKCJAHTHPYBYH @ aKc-
JAuTHpHi Gepusrad 6¥scun, Arap wynpafl axCJIAHTHDHII MaB-
MyA Gfnca, 6us yun U =V opxanu GesirHaivMms,

Maskyp akcaantvpuinna U mupr Gapya BekTOpAapH V' wHHD
BEKTOP/APHTA aKC/aHaju (Gapuacura GysMuM  wapr suac). U
BeKTOp (GA3oHMAr HXTHEDHA X SJeMeHTHr2 ¢ AKCAAHTHDHHI &€p-
Ramupa V pextop $asomam MoC KeJysuM BEKTODHH y neG Gex-
ranafivus. By mocsig @ix—>y;, xS e x=y ¥ =¢(x) k¥-
pHHHLILIADAA GenrHJaRagu. -

_ l-raspud. & comnap mafinomuna anugianran U sexrop
dasonn V' Bextop ¢asora akcAaHTHpYsIH @ AKCAAHTHPHUI' YIYH
KYHHPATH HKKHTA 10apT - o '

e G+%)=0%+o7s
e (Ax)=2ex (AeP)

Gaxapunca, U eexmop (130 V eexmop gpasoea dusakau  ake-
AGHQOu Neimaamu.. '

- U dasors V dasora umaukAH agcqAHTHPHILIAD —THIIAMH
Hom (U, V) opkanu Genrunananw. '

U sextop (asonn ya-Jaura axcaawrupHl U dasopa ammk: -
JiaHraH onepatop AefiHaagu.

Onepatopnap f, @, ¥, ... xaphaap Opkam GearHnanuG,
yIap UMSHK/H AKCTAHTHDHILIAPHMHT XycyCHH XOMHAaH ubopar,
avid 1-Taspudna U =V 6ynamu. WysuHE y9yH V' dasonuur
Gapaa onepatopaapu Tymiame xam Hom (V, V) 6¥aamu.

2-raspud. U Bexrop asoHn Js-y3ura UHIHK/M  aKCJAAH-
TP U asoda anuxsarean wusukau Onepamop NeAHMARH.
P roMomMopH3M (UHSHK/H AKCAARTHPH L) TABCHPHEA @ X=y
Gfnca, y BeKTOp X BeKTODHHAT ofpgau (Tacedpd), £ 3ca y
BeRTOPHAHT npoobpasu (acmt) Ae§ ropurHiami. x€U Gjaran-
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Za  @XCV DBeKTOpAAp TYMJaMH ONATIAE ¢ AKCJAAHTHPHILHHHT
ofipasu neG topuTHAaIK Ba im @ &u @ U oprain Cenrunanani.

Wiyan anoxuaa Kaih KHJIAMH3KH, @ X CHMBOJI MKKH MABHO-
ra sra:

1) 6y cuMBOA X BEKTOpra ¢ AKCAAHTAPHILHA KyAJall Ka-
paéHnaup; _

2) MasKyp aKC/IaHTHDHIIHHHT HATIDKACHHH, SBHHM X BEKTOp-
HUHT ofpasiay CHAANPATH.

Mucoanap. 1. Xap 6up KOMNJeKC COHHH BeKTtop Jel
KapacaK, KOMIIEKC COHJap TYNMJAMH KOMIVIEKC COHJap Mafi-
JIORH yCcTHBarH BekTop ¢aso Gyaamu.

XaKuKait cOHAp TYNaMHHK XaM BekTop ¢aso ael Kapam
MYMKUH, DHIH @:% > (%] AKCJAHTHPHIIEM YpHartcak, Oy akc--
aantapul C casonu R dagora umsuxan akcaantepmaitan. Jap-
xakuKat, a) |a+ B| < |of + B; 6) {lo]} T¥maam Bekrop daso
sMac. S :

2. Arap @:0— o AKCAAHTHPHLIHH Kapafiauran Gyacak, 6y
AKCAAHTHPHII KOMIIEKC COHJAp MAaHJOHH YCTAfla YHIHKIH oOne-
patop 6Vaamu. HyHkH Oy epla UHIHKAM ONEDATOPHHHP MKKaJ2
wapTH XaMm Gaxkapuaajy.

Mamg
UusuKIH  aKCAGHTHPHLIAD TaBPHOUIATH HKKHTA ILUAPTHA

ouTTa @ (Byxy + RoX)) = Ry © %, + £, 9 X, AT GHAaH aaMai-
THpHIl MYMKHH SKa#JWrHHH HcGotnanr, Gy epaa Ry, &k, €.

72-§, YHBHKJIH AK CNTAHTHPHUINIAP MATPHUACH

dapas xunaliuk, CGHpOp @ UMINKAR AKCAAHTHPHID  Gepi/i-
ran GynHG, vy n YmuosaH Uy BekTop dasoHH m. YAH9OBJH Vi
vexTop dasora -Y1rascuH. U Ba Vi (asosiapHuHr GasHcaaph
MOC PaBHLIJA €y, €5, - - ., € BA fy, [y, ..., fm GysicHn.
- Arap e;€Un(i=1, n) BeKTOpIAPra aKCNAHTHPUIUK TaTGHK
aTranga xocha Gysran BeKTopHH @& €V, oOpramn Gemrpna
caK, Gy BeKTop/JapHH Vi, HHHT 6asHc BeKTOpJapH OpKANM UK-
3HK/H Hboaansaml MYyMKEH, ABHH

Ve=aify+auf,+ ... + anifm

eun 0% =§ oo (i=T7) (1)

{1) TenraugnapAarH ag KOS(MpHLMeHT AP A
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......

MaTPHIAHH Ty3aMmH3. AHa my Mannuara ¢ aKCJaHTHPHILHHHT
Un ¢azo Gashcuun V, a0 GasucHra aKCABHTHPTAHEATH MaTe
pHOa Ae6 IOpPHTHAAMH.

SH,rm MacafaHy Kyiuzarnya Kyamus. U, GasoHHHr uxTHE-
pHlt X BEKTODH KOODIMHATAZIADR GWIAH YHHHT @ :U,— Vi ake-
JAHTHDWIN HATMAKACHAA XOCWI KHJMHLAH §f = QX  TIpooSpasu
KOOpAuHaTanapH opacHia Kanfait Gorsiamwiml MaBKyA? By ca-
BoJra Kapo$ OGepHlll YUYH

n . L]
x=:§1 e Bay=gx=2 Bufs
BeRTOpJIapPHH OJlaMH3. ¥ X0afa
Lid X m
Be Fa =tvx=q>(zl o ef)=iZlaf Qo=

10‘5 gl cf““f_*) =§-'l (él i )—fk'
F:él(él a0, )Tk - @

~ Gyau6, 6y epna o, P; B2 ay Jap Kaupaigup & counap Maii-
IOHH 3/IEMEHTIapHIHP. _
_ Bynapnan_raukapu, Vm asonutr uxtuépuii ¥  BeKTOpUHH

y=

Thd= Jnd

fis far + - ., [m Gasuc opkaiH KyiHfarsya Esumr MyMKHH:
‘!}.:5171-""‘ ﬁz-f-s‘l‘ e +ﬂm?r-u - 3)
(2) Ba (3) Tewrnuknapsa fy, fa .. ., fm JAPHAHT MOC KO-~

oduItHERTAAPHAY TeHTVIALITHPHO (Hmm'ra BEKTODHHHT TEHIVIHTH
waprujan) Kyfuparuaapra sra Gynamus:

ﬁl=ana1+als%+ e +alnan,

ﬁs=an°‘1+az3'°‘s+ coo Ao, -
...... e @

ﬁm—amla1+am2%+ -+aﬂmaﬂ.

Hemag, @:Up =V akcnantapuwr Gepunran 6¥aca, . yHH
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HXTHEPHR x = 'Zla;el-EUu BeKTOPra TATOMK KHAMLUIAH XOCHA

6yaTan Xap KaHma#t y = @£ € Vi BEKTODHR aHHKJAUL MyMKHH
skai. (4 rewrmkaap x€U. Ba_ yHHHT npoobpasy
Gj'.nraﬂ @ X€Vp AaDRHHD MoOC. PaBHIIAA el, €y .-, € BR
fio fas -+ » fm GasHCNEDHATH KOOPAWHATARAPH OPACHHATH GOP-
JaupeM Wponanafigu. Arap (4) TEHTAHMKJADHH MaTpulla KypH-
HHUMAA €3ajuraH Gy/IcaK,

Y=A4X - (9)
Xochn GyJanH,

Mynnaft Kwmo6, 6H3 OKOPHAA xﬁp}iﬁ JTrasuMmasra  GuHOAH
xap 6up @ :Up—V, 4BE3HKIH axcnamnpmma burTa (M, n)
TYpIM MaTpHLIA Kejap 9KaH.

3HIH MACAJAHY AKCHHYA KYAMMS3,

Xap Gup (m, n) Typau flasf{(k =1, m; iﬂl n)  MaTpH-
1ara Moc KenyBuH Oupop @:Up-—>Vp UHSHKJIM aKCAAHTHDHIL
MaBkyAMH? By caposi mxoGuit sxkapobra sra.

Xanmga*ran arap l[as| MaTphua Gepusran GyJica, HXTHEpHI
x —El ¢t; ¢; BEKTOD YUYH § == ?.‘:'3* f, BexTopru (4) dopmyna-

Aap épRaMuia AHMKJAl OJaMH3. OHIM Q:X—>y  AKCTAHTH-
PHIIHR KApHTaMus. Dy akcianTHpuu uusukan Gymaad. Xaku-
Kata:

1) arap @ x =y 6¥aca, plax)= Zaﬂ,.fg~u2 ﬁ,f,,
—-—acpx, qa(ax) =aQx ij’puﬂ.m-l.
2) x1=2cz e, XM= Za‘ei, x,+x1 lZ(a-l-a’)e,

ox, = él ﬁ;fk’ 9 }f = El By fr napra Gunoa,
@G+ =3 6+ Bfa =2 BT+ 3 6T =

=gx+94, 90+ x)=¢x 4 * xocn1 6yaan.
Hlyapahi kuamG, @:x~» y aKCAAHTHPHILI YH3HKJY AKCJAH-
THPHIUHHHT HKKaNa IAPTHHH XaM KAHOATJAHTHPraHH Tydaii/i
6y akcaawTdpumn THaukunup. Iemak, n yadopin U, (asonn
m_ymosmy V tpaaora JTKasyBUM WHSHK/H aKCIAHTHDHLUIAD



TYNAaMH. GHAAH (m, n) TYPAM MATPHUANAP TYOMAaMH OpackHAa
Jsapo Gup KUAMAT/IH aKC/AAHTUPHII MABXKYX 9KaH.

I-maTuxa. BuTTa UM3HKAM onepatopra OMTTa KBaXpaT
MATpHUA MOC KeflAJH BAa AKCHHYA.

73-§, YH3HK/IH ONEPATOPAIAP YCTHAA AMATAP

l-tappué. Arap U, dasonnsr ukkuta @ B2 § THIMKIH
ofneparopiapy Yy @x == x Teurank {» (asoHnur ucrasrad
- X BeKTOpH YIyH Oaapiica, @ Ba V onepamopadp ysapo
merz NeHnaaH,

Bupop U» dasona ukruTagan Kam OyaMaran YHSHKJIM oOre-
paTopaap aHHKJAHTaR Gy/ca, Oy OnNepaTopiapHUHI AHFAHAMCH,
afiipMacH XaKHOA Tamupall MyMKHH.

Un dasona @ Ba ) YH3MKIM onepatop/ap GepHarad GF/cuH.

_Z-tanpud. Arap U, (asoHMHT HCTasnraH X BEKTODH YYYH
. fx =0@x-Px TeHraHK Gaxapuica, f onepatop ¢ Ba ¢ ofe-
paropnap durunducu pefinnamy Ba f = @ -+ opkana éaunanmu.

Unsng/e oneparopiiap AWFMHAMCH AHa SH3MKJH OMepaTop
Snanu.

XakuKaraH, arap @ ONepaTOpra MOC KeayBYH MaTpHUAHW
A, ' onepaTopra MO¢ KeJqyBYM MaTpHuaiH B Ba f onepatopra
MOC Keaypuu MaTpuuanu C opxanad GesrHjacak, y Xonaga C =
=4+ B TEHTVIHK i]pml.im Ofnanu. Yuaugau onepartopaap

yuyH
1) g+p=yp+
2)<P+(¢+ﬂ—(q>+¢)+f .
Hot+o
TEHI/IHKJIAP ypaumump ¢—p afiupMa XaM XyAAH Uy ycyAafa
aHUKMAHAZH (TeKIHPHG KYpHHT).
3-tavpud. ¢ P ﬁj’muci U, dasona ﬁepﬂnran onepatop-
nap yuyH (@)X = a@x TeHrHK U, dasoHuur ucTanran x afe-
MeHTH YUYH Ga)Kapuica, y XONHA o Ta @ ONepamopruNe o
crarap. muxdopea Kjnadmmacy RefuAanH.
2-namuxca. & cOHMap Mafimony ycrgga Oepdarad YHSHKH
oniepatopaap Tiniavu umsugan $aso Gysamd. _
4-TabpHd. Arap @ oneparopra GHPID €, €y .+ . 4 &,
Gasncra HucOaTaH A KBagpar Matpuua Moc Kesca, A MatpHiia-
HUHT DaHTH @ QUIUKAL OREpamopHuxe xam padzu JefidNajd.
Yk oneparoprap opacHga 4 x € U, yuyH @x=x Ba

@ % =0 Kabu onepatopiap MaBxya GyAca, YJap MOC PaBHIIAA
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afiunfl. (GupAMK) Ba HOMb onepaTopiap Ae6 artazagn. Bupamx
ofnepaTop ¢, HOAL oNeparop 3ca 0 opkann Genruaanus, yJiapra
MOC DaBHIIAA OHP/MK, SBHH E Ba HOMb |0 ;|1 MaTpianap
TYFPH KeNaju.
Basan xoanapga U/, ¢azoHuHr HOMMAC BEKTOPAAPH ¢ One-
paToOp TABCHPHIA HOJb BeKTOPra AKCJAHHIOH MYMKHH.
S5-ranpHd. U, dasomunr ¢ onepatop &puamHma Hojra
aKeJaHyBuUM (apua S/JAeMEHTIApH TYIJIAMHra ¢ Onepamopruns
Abpocu mefinnapu Ba y Ker ¢ opkau GearufaHaju.
I-meopensa. ¢ wusuxau onepamoprap adpocu wiy one-
pamop xapaiaémeas pasorunz Kucx gasocu 6Gradu.
Uc6otn. x € Ker @, x, € Ker ¢ Gysrasza ¢x; =0 Ba
Px, =0 Xawza @ WH3MKJM omeparop G6yJaramn yuyH
Dofa—x)=gn—0x=0—0=0, ¢(u—x)=0
2) tp(lx)=-lqax A-0=0, ¢(Ax) = 0 sxaumurugan x, =
—xze Ker ¢, Ax € Ker @ 6yaamn. Iemak, Ker ¢ U, daso-
HHHE KHCM (a3OCHRHD.
6-TabpUO. P UNMKJIH ONEPaTOP ANPOCHHWHL Y/UOBHTA LIy
. onepamopHuse dedhexmu ACHNNAIN.
' 2- meopema. Aeap U, (pa300a aHuxaGHean ¢ 4ustsal
Onepamop MaMpuUyacunuse parzi r 2@ meHz 6taca, Ker ¢
36ponuna ganogu n—r 2a meHe 6gxa&u

- Hc6otH. Papas KxuIaiHK, x—-;a €g€ Ker P 6Yr-

cim, Ker q> HHHr Oapua BeKTOP/IAPH HOMrA AKCAAHTAHHAAH 72-
naparpadaard (4) TEHIVIK/JAp CHCTeMacH -

apoy +aya,+ ..+ afn =0 (= 1, m) (N

xﬁp}luumun oJajH.

AKCHHYA, KOODAMHATAZIADH GMp JKMHCJH YHSAKAH TeHI/iama-
Jlap CHCTEMACHHHHN HOJIMAC €UMMMHH HpoZanoBud Gapua BeKTOp-
nap Ker ¢ ra tervuiin 6ynagd. HMIynnak xum6, Ker ¢ aapo-
HEHr YasoeH (1) CHCTEMAHHHT YHSHKJH GOFJIAHMAraH EuHMJIADH
counra (AvHH (yHAAMEHTAA CHCTeMAa CUMMJIADH COHHTd) ‘TeHr
skad, Mawiaymku, (59- § ra xapaur) GyHAad eunmaap CORM
n—r ra Teuriup. By epaa r con ¢ onepatopra Moc KeayBuH
A marpuna paHrHHH GHJIAHpaM.

3- meopema. Axap E &, .., 8, 6eKmMOpAAD CUCME-

? "n

_macu pasonunz 6asuck 6a i, fp . . ., [, AGp tuy Gasonunz
uxmuépuld eexmopaapyu 6jaca, ynda wyrdaik azona ¢ onepa-
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MOp MAEHYOKU, Y €, €, . - . , €, 6a3uC cucmemany fy, fa,
.y [, 4apea gmxasadu.

He6orn. ¥ x€U, yuyH ¢, &, - . . , €, Gasucaa
i=a g ta,et ... tae, @
6up xufimMaTad HGOJANAHMINH MABKYZ. ¥ BeKTOpra
ex=oy fit+ oyl ... ta,l, [

BeKTOPHH MOC KyaMm3. (3) dopMysa G6yiiua anukJaHTa® @ x
BekTOp U, BeKTOp (pasofa T§/1a aHHKJAHTaH ﬁynam YYHEH @

Mook U, Ja anMauiTHpHI 6y 1au. x-e,-l 40 e2+ .+

-+ 0 -, 6Yca, Pe;=T],, WYHHHTHEK P& = [y, - - - , P €, =],
TeHr/uK/ap Ypuusm Oynagu. Llynpad xuiub, @ aaMamrTapHm
€, €y - .+, €, BeKTOpAapHH Moc¢ fi, f,, ..., [, BexTOpnapra
aJIMALITHPALH.

Supd @ AMMAINTHPHIUHHHT YHSHKJIH SKAHIHIHHY K§PCaTAMHS.

Ax=2ha e+ Aa e+ .. .+ ha, e, Berrop yuys (3) ¢op-
MyAa Gyitnua o
_ AN =y i+ ...+ A, =24y x,
PR =29% §E€U, y=pe+het . .. +B e,
6yncm. x4y =(x, + B)e + (o, +B)e, + . .. + (@, +
- B,) e, Aururan BexTop yuym (3) dopmyaara acoca:
P(x+y) =@ +B)fi+ @ +B)+ ... +(§cn+ﬁ,,)f_,,=
= htal+ . e, DGR HhEE .+
+8,f)=9x+9y, o(x+H=9r+oy.
‘-Inamg.nu ANMAIITHDPHIIHHAT STOHAJMIARA HCOOTAMMES.
ff ({ =T, n) AKKHHUK UHSHKTH  2/MAIITHPHI MABIKYR

6)"mcan
Y UHSHKJIH AKCAAHTHPHIN 6y.11rarm YUYH HXTHEPHH

x=o e +ag+ ... +anen.
1p7r:=q;(ocl_e[+a252+ C e +angn)=g;llpgl+ e
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+a,97, =af +afit ...+, =0% vF=0x mm
¥ = ¢ Gyaanu. - - - o
Mucoanap. 1. e, ¢, ¢, Tyrpu OypuaKAM JEKapT KOOp-
' APBATA CHCTEMaCHHUHT GHPJMK BekTopaapd GyJicun. X BexTOpra
¢ ONEPATOPHHHT TATOHKH CHQATHAA X BEKTOPHHHT GHPOP TeKMC-
JHKJATH OPTOTOHA/ MPOEKIHACHAH TYHIyHamms. Maskyp omepa-
TOp YH3UK/M omeparop GYJyaau (TeKumpu® KYpHHT). &, €, &,
asucra HACOATAH @ &; = 6, G2, = &y, § &y = €, OYJTAHH YIYH
Oy omepatop MATpHLACH
- - {100
E= (O { 0) 6y nanu.
: 001

. 2. Dapawkacu n naun lOlQOpH‘. 6yamaran KynxaAsnapHuer ca-
socHHH Kapafiauk. By ¢asonmur Gaspcx cudartria

— — — a —

_ "eo=1» 31'-=x,! e,=x§,..., e_r';-":f’r :(5)
HH Ba onepatopu cupaTHpa GepHiraH KYNXARMMHI XOCHJACHHH
Tymysamus. YHpa e, =0, 9oy =1, Qe =¢;, Qez=1¢, ...,
pe,= ¢,_, 6yarand yuyn Oy onepaTopHuur (5) Oasucra HucOa-
. TaH MATPHUACH

i0100...00

00{0...00

0001 ...00

loooo .. 10

_ 10000...007

Gy ramn. : :
‘ Mawyaap

- 1, Hapaxanapd n jan iokopH OfaMaran KynxaanapHuHP
¢asocH, Gasucu cudatHaa :
l, xx2 %%, ..., x" 6)
BeKTOp/lap, onepatop cubaTHaa 3ca MAsKyp KYNXAAHMHT GHpPHH-
uy TapTUGNM XOCHAACH TyIlyHunaca, Gy oneparopumtr (6) Gasuc-
ra HUCOATAH MATPHIACH TOMHACHH.
2. @:f(x)y=>f"(x) (f"(¥) Gearn f(x) HHHr HKKMHUH Tap-
THOJH XOCHAacHHH GH/AMpazM) onepatophuHr (6) G6asucra HHcOa-
TaH -MATPUL2 M KaHfa# Gynanu? '
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3. lOr{opl—mam HMSHKJIH ONEPATOPHAHT SAPOVIADH Ba ofpas-
JapH Kaupa# TimviaMHE HpogananH?

4. C xomnnexc conmap (asocHmark ¢ omepaTop cHpaTHaa
z2=x - iy KOMIJIEKC COHHH =4 - ib KoMIVIEKC coHra Ky-

nafiTHpHI TYWYHBATAHZA |, { Gasucaa Gy YMSHK/H OMEpaTop-.
ra MOC KeJYBYH MATPHLAHH TODHHT. '

b. Kyfinpara omepatopaapiad Kadick Gﬂpu Vs daszona wm-
SHK/M onepatop Gynanu:

8) ¢x=x - a (a— ysrapmac, HonMac BexTop),

- - - - — - e - ~h_

6) px =(a, x)-a, 6y epma (a, x) =|a|- [ x| cos(a, x).

6. x ra Goramg Gyaram Oapua f;{x) @G=1, 2, 3, ...)"
Kynxagaap ryniaMupa Kyfuaaruaap UHSHKJH onepatop G6¥aa
TAMM:

a) xap 6up f;{(x) k¥nmxanmu x ra gynafitapuu;

6) xap 6up f; (x) kKymxazuu x* ra KymafTHpHIL?

74-§. BEKTdPHBHI" TYPAH BA3HCHAPAATH KOOPAHHATAJIAPH
OPACHAATKR BOFAAHNI

Maraymky, BekTOp KOOpIHMHATAJADH TaHJAHraH GasHera
Goesmxup. Dup OasucgaH HMKKMHuH. fagucra ¥TraHaa OHTTA
BeKTODHHHT KOOPAHHATaJapH ¥3apo Kaujad Gornanrad Gysaau?

By caponra xapo6 Gepur yuyH V, dasopa HXTREpHA HK-
KHTA :

_ .—Els g s -0 en (!)

Tobo oo T @

6831101-!1—[ onamus. 73- § nuHr 3- Teopemacura acoca (1) Gashcen
(2) ra ¥yTkasyBud @ onepaTop MaBKyl Ba YHra Kan,uaﬁnnp A
MATpHLIA MOC KeJlAgH, AbHH

f = cP~‘1',' (i= i-_;") : - (3)
Gjau6, ¢ HuAr MaTpruach A jaaH uGopar.
Bupop X BEKTODHH - (l) B2 (2) Gaaucnap &pramuia ymﬁy
Cx=x ""1_ + x4 ..+, 1)

f=xif_1+x;fz+-~+x,,f,, ®)

Rypunumaa &3n6 onamus. (4) Ba (5} napusmr YEr - TOMOHJAApH-
HHHr TEeHIVIHTHIAN '
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neF et ... Fre =xf taht .. +2f (6)
Xocua GyJanu. -
 Arap fi=ve;=gue tapet ... tae, =T,n) ze-
¢ak, (6) nan KyimAar#ra sra Gyviammps: _ _
X+t ...+ EAN =x](a“'s-l+a,2§; +.o.F
+ap,6) + % @i+ ape,+ ... Fape)t ...+
+x( 6 Fase ... +ae)

?ﬂr TOMOHHHM HXUaMaa8 oJray, ev €y -0y erl REKTOP-
Jap oAgupard KosQhHIHEHTVIADHHHT TeHIJMIHiaH '
y=xaptna -t .. txay,

Ky=X Oyt X8+ . X0,
............... ) {7)
Xp =X aln + x; az:a + + xr;arm
xocuwn 6Ynamm. By epaa
Xy x|
Xy x;
X = , X = :2
A x,
Ba.
o - G Gyg -0 Gy
A . a?l a22 '. 2n
al'll. dnz v ams
Jecak, (7} HM MarpuuazaH dofifanannt
X =AX" 8)

Kabu ésum mymwnH. (8) Tedrsmk x HuHr (1) ra HacGaTaH Ko-
Op/MHATANIAPHHH {2) ra HucGarar Koopnm{a'rauap opraJaH nbo-
DAnanin.

1)) BEKTOD/Iap CHCTEMACHHHHT DAaHMM 7 ra TeRr Gysrann
yuys A;Matphua xocmacxup. IUyserr yuyn A“ MaBKylL. Yuia
(& Tenvmkman X' = A™1X xocmn 6mG, y x muar (2) ra
HHcGaraH KoopAuHarasapHuH (1) ra HucGaraH KoopiHHaTajap
opkay Heonanaing. :
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Mucoanap. 1. V, cpaaona x;—(O 0, 1), x.‘,-(O D,
x,=(1,1,1) BEKTODIADEY €, &, &y 0asucra HHCOAaTah Moc pa-
enia 7, =2, 3,5), 1,=(1,0,0), yg=00,1, — 1) BexroOp-
Japra. YTKA3YBUA OMEPATODHHHI MATPHUACH TOMHJCHH.

Euunm. ABBaNo X;, X, Ba X5 JAPHH &), &;, €3 JApP OpKaMM
Kyfugarma 1bofanad onamus:

X% =1(0,0,1)=[0-2,+0-¢+1 ¢,
X =0,11)=0-g+1-e5+1-¢,
=010 =1.¢ 4 leg+1- ¢,

ByHIaH KJpHHARHKM, ¥,, Xg, X; BEKTOPJApHH Gasuc BeKTOp-
JMapra JTKasyBuH MATPHLA

001\
A=[(011].
111/
JaH HOOPAT, Yy, Yar Ys BEKTOpAADHH 643G, BEKTOpJApra Yrka-
SYBUM MATpHIIA SCa
21 0
B=(30 |
S \so0—1/
HU TAWKKA 31374, DuAM 6u3 wiyefall X  marpanany  TOMHOM-

MH3 KepakkH, ¥ A HH B ra yTkascuH, ABHH KyiMATH TeHr-
JHK CaxapuiacHH: . '

XA =B8.
Oxmpryt TeHrmmgsn X = B-A™Y OpKam &sa onamus.
By epna
0—11
Al =|—1 10
1,00
SKAHMHTHAAR .
21 0 6—11 —1—12
30 1 —1 10]= 1—33),
50—1 1 090 —1—-55
—1—=12 '
X 1—33
—1—-55
Gynanm.
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2. % =(0, 0, l) X =(0,1, 1), x,—(l I, 1) Gasucra rme-
Garan my BekTOpaapkuHr yammM y, ={2, 3, 5), y, =(1, 0, 0},
#s=1(0, 1, — 1) napra ymkasypan Y, Aa aHHKJAHTAH UMSHKAM
ONIEPATOPHHHT MATPHUACH TOMHJCHH,

_ Euynm. A matpyua yuys WyHfafi Y mMarphiasy TOmMHIn
nepamm,AmarrpHua Y mm B ra ¥tRascun, Aphm AY =B
TeHr/mK Ypuuaa 6YaceH. Bynman ¥V = A™ B tonmnazu.

" 0o—11

Al=[—1 101
. ' 1 00
GYiramt yuyH '

- 0—11\/21 0\ /2 0—2\. /2 0—2
y=|—1 10][30 1 =(1_1 1),y=|1—1 1
1 00/\50—1/ \2 10 2 1 0

G¥nany. .
3. f(x) = ae* 4 be—* wypunmmuparn Gapua QYBEKIAANAPHRHT
HKKH Y/MoBaH (asocHuu ofamus. By ¢aso Gasmcnapu cudaruia

-— — - . el —
ey =¢*, eg=e¢* map Ba fy =ch x = f';e , fa=shx=

& —eF '
= — JIapHu TaddafiMu3. YHpa

6ysms, T=1 =(} _ i) 65 naau.

Arap f==F(x) Huur KOOPAHHATAJAPHHH (1) Ba (2) GasHc-
Japra HHcGaTaH Moc pasdinia a, b a @', b' pecak, ymap
KyHuaariua GopiaHraH Gynapi:

(H)' (ﬁf)'
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Mamyaap

LV, tpaao,ua (2eHM  TexuemKfa) Ysapo nepneHARKYJp
6§aran €, €, OPTIApHH Gasuc ZeG Kapal, sHrH e, & cCHda-
THIA €; Ba ¢, JADHH MOC PABHIIAA & OypuakKa GYDHIH TYIY-
HHATaHRA HXTREPHH BEKTOP KOODAMHATAJAPH. 5CKH Ba AHTH Ga-
SHCNAP OPKAM KAHAAH Gomana.}m?

2.V, cl:aso,u.a €1, €, &, €, GasucAan _

1 -(l' ll 01 0)’ 82—’(13 0- 1’ 0):
e =(1,0,01 e=(,1,11
fasucra yTraHna MXTHEPHA BeKTOpP KOOpAMHATaNapH KaHAal
dopmyna acocuaa ysrapaam? _

3.V, tpaaoﬂuur €1 € € GasucraaH x1 =(l, 1, 1), %=

=(1, 1, 1), x,—(2 1, 0) Gasucra yrramaa:

a)E1=(2, 3,1 6a=(1,2 —1)x B g=(1, 1, 1)
BEKTOPJAD KOOpAHHATANADH KaHfal Ysrapagu? .

75- §. YH3HKJIH ONEPATOPHHHT TYPAH BA3HCIIAPJAATH
- MATPHUAJIAPH OPACHIATr BOFNAHMIN

{a30HHHT HKKHTA .

;1! a’ LELEE S | em . '.(l)

| 2 A A @)
Gasucy Ba OMTTa ¢ VUMSHKJHM ONepaTOPHHH oOAaMH3. Dy ¢ ome-
paroprunr (1) Ba (2) Gasuciapiare MaTpHUAJADH

by + v Ay bugu e :ln
' Ay lyy ... 4 - b,
. A= 21722 n Ba B== 21 %22 2n
A Cpy + o+ Oy buby -+ by

GynchH. DBy MaTpuUajapHH aHMKJOBIH TeHIVMK/JAap KHCKaua
OyHiall &sunanu:

q)ek = Z aw 3 (k‘= I, n];
@f,= El bikfi (k =T:-'-3]
(2) Gasucuu (1) Gasmc OpKa/H YHSHKAH  HpONAAAMHS:

)
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21="uf| Feyet oo oy,
fo=cipey + Cpet o+ aneu'

ooooooooooo LI ) -

fn =_c[nel+ Con ez+ e w +'cnn ne
{4) cucremanunr

@)

C“ 012 ‘e CIH
Cot Cop o0 o €
21 Y22
C= 1 n
cnl an [ CM

MaTpHiacH XocMachup, Xaxukatad, 61-§ narm, 1,3,4-TeopeMa-

Jiapra OHHOAH XOCMac MarpHUAAAD KnafTMacH . XOCMAc MAaTpH-

ta Oynamu. Llymunr yuyn C marpuua xam  Xocmac 6faaad. .

73-§ narm 3-Teopemara acocaH ArOHa v YHIHKJIH  ONEPATOP

- MaBKyA Gynub, y (1) 6asmc BexTopsapHHH (4) BekTOpJAapHra
aKCJAHTHPaZM: '

ve=F {i=Tn). )

(5) HAET HKKa/a TOMOHHTA ¢ OMepaTOpHH TarGuy 3ramus. Ha-
THKAAA qwe z=q:fi XOCH 6YJaau.

OXHprH  TEHTVHK/MAPHHAT  JH ToHOHHIArH of, (i =1,n)

napu (3) OHIaH ATMAINTHDCAK, Qv e; = 2 b;f; reaut uuxanu.

Arap Tli=T, T, 7) napuuur ypHnra (4) HH Kicak, HaTHXAAa
Kyimparara sra Gy/aamMus:

qwek 2 bu'v -(5) '
¥ BHHT |CY ,[[E‘I‘epMHHaHTH 0 JaH dapgnu GYaraun catalday,

v ra Teckapu v ! omeparop maskya G6yau6, ymu (6) Bexropra
TAaTOH K, STaMH3!

¥ n
1 —1 7. == —1 ‘_'= I Vo ! ”
vlge,= v EE_-I by, ve; = izalv bven z;l by vl ve; =

4=
>

¢; = él bix € N

-
—

vTige, = Z by ¢ (e—GUp/K oftepatop).
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.~ Bup Tomontan vlov oneparopusur (1) Gasucnarm Marpu-
macH C2AC 6y/m6 (uyurn v 1= C™Y, ¢— A Ba v—= (),
MKKHHYH ToMONMaH, (7) ra mysopux, Oy onepatopsmur (1) Ga-
sucHiara marpHuacu B ﬁynrau.num caBabm
= (CT1AC ' {8

Gynazm Byrma C m (2) daznc,uaﬂ (D 6a3ucra yTHII MaTpU-
HacH peitunand.

Tavpud. (8) Tehrvmk GunaH GornaMran A pa B marpu-
uanap grxwawe smampuyardap neAHAany.

Mucoa ¥Yu ymuosnd apubmerur V dasonusr

E;I. = (130!0)) ES = (0’1!0)7 z’s = (09 0!_1)9

A=LD, =020 =€ —L))
GasuciapHAH Ba @ (d;, 4, aa) =(a,, 2a,, 3a,) oneparopHu ona®
mu3. By OnepATOPHUHT OupuHun GasHclary MAaTpUUacK

100
A=1020
003

676, ukKHHIH GasucHHAr OHpUHYH Ga3uC OpPKaAH  YHSHKJH
nbofach KyhRuaar#fan ubopaT:
i=eit+ete
fa=&+ 26’3—1- e,,
i fi=2—e+e,
Jemax,

: 11 2 —3—1 5
C=}{12—=1|BaCl= 2 1 -3
11 -1 1 00—l

JapnaH HGOpaT GyJiraHd YYyH @ OMepaTOpHHHI HKKHHUH 6astic-
JlarH MaTpHLacH

10 8 11
B=C"AC=|—5—-3—~7
=22

Gynamg. _
76-§. ¥3APO TECKAPH YU3HKJIH OHEPATOPJIAP
& maitaon yeriaars V, ¢aso Ba yHuHr

€y €y oty E” . ' (l}
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Gasncd GepuraH OYJCHH. @ 4H3HKAH onepatopur Ba”yamur (1)
GasHeaarn

all alz - r - aln
A= Gy By ""a2u
Ay Qg -+ Gy

MaTpHUACHHH osaMH3. By mMarpuuanuur

Gy Gy - Gy,

Gy Qo ... &
IA\= 21’ .22...?“

By Gy + oo Gy,

JeTepMuHaET™ A ra MOC @ ONepPaTOPHHHP XaM  NETepMEHAHTH
Defmaany.

I-taspud. |A| nerepmuuant nospan dapkau Gyaranga
¢ uH3MKJM onepatop xocsac onepamop, |A| =0 6?4103 P xo¢
onepamop fed aranany.

2-rabprnd. ¢ uyHINKIM onepaTop yays INyHpakh P UHIMK-
JI oneparop Mapkyg Gyamo,

gp=vo=e @

TeBIVHK GaXKapuica, { HH ¢ Ta meckapu onepamop NeBunaji.
(2) TEHIHKAAH KYHHAATHHH TONAMMS3: xEV BEeKTOP Y4¥yH
(qnl:)x—sx=x Bum Yx=y 6jmca, y xomma (p)x=
=@x) =@ y =x OyJanu, sBHE @ onepaTop y HH x Ta
aKC/TaHTHPCA, TECKApH Y ONepaTop, aKCHHWYa, X HH y ra ake
JIAHTHPAAH.
‘Teopema. Husuxau onepamopza meckapu onepamop mas-
. My Ggauun yayn YHUHE xocMac onepamop OGyruu  3apyp
ea emapat. ’
HecGoth 3apypaHru ¢ra Teckapy | onepaTtop MaBKyA
6yica, ¢p =& Gamapunanu, ¥ xonga 9—~+ 4, y—+ B, e E
aapra acocan, ¢ =e=-A.B = E. bynna A, B, E nap keap-
par matpuianap 6ynafn. Matpuuasap KynafTMACHRUHT HeTepMH-
HaHTH Gy MaTpHUa/ap JeTepMHHAHTJIADHHHHT KynafiTMacHra
wenr Gyaranu yuyn [A| - {B|=|E} =1 tenrmukpan |4| =
# 0, A5HH @ Xocuac onepaTrop SKaHJHIH KeJHO JHKAIM.
ETame.nHrH P xocMac vitepatop, SbHH | A7 0 6yaca, A
#a- TecKapH
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TRV 1A
Ay As A
A=l = [lA] 1Al |

......

MATpHUA Mam'xy,n 6¥namu.

Suan A1 marphitara Moc P UHSHKJH - OTIEPATOPHH OJCAK,
oY= AA™1 = E ra MypopHK @Y =¢, ABHE @ Ia TecKapu
ONepaTop MaBKyRJIUTH MABAYM 6y.na,ru1

@ ra TecKapH P oneparop Y =~ K?pnunmna " Benruna-
Hag{. @ onepatop ¥3 HapbatHEa @~ ra  Teckapd, YyHRA

9 > A"1A=F mocAuKk © ¢ ==¢ ra oMb Keialu.

A ra teckapn AT! MaTpULAHHMHr AFOHAMHCHAAH ¢ ra Tec-
Kapu @1 OmepaTop XaM AroHa JAeraH XyJocara KelamMs.

@ Ba @~! nap ¥33po TecKaph YM3HKJH oneparopiap AefiH-
NAJH.

- Hatuxa. XocMac UHSHKM onepatopiap TYNJaMu onepa-
TOp/AP KOMMNOSHIWSACH (Kynafmipuin aMaqu) ra HucfaraH rpyn-
Na TAWKHA KWIagd (HeGOTRanT). :

XocMac YHBHK/M Onepatopaap TYMVIAMH XOCAJ KRJTAH rpyt-
na ogarna GL(n) opkami Gearwmadafy. GL(n) Huar xucMm rpyn-
najapi KyAHZATH TypJapra GyadHazu: _

1) ueknn wKucM rpynnajap;

. 2) nuckper KucM Tpynnazap (SNeMEHTNADH COHH  CaHOKAK
Gysirad xpcM rpynnaaap). Bynaaii KHcM TIpynmara  TeKHCJIHK-
HUHT KoopAuHaTa Gowm atpodupa k9 (R€Z) Oypuaknapra - 6y- -
puiNad xocHa 6yaraH rpynna Mucoa 6yaanm (6y epia ¢ 6yp-
gk ; Gypuak GunaH yauoBgow Gyamaran Gypdaxiup);

3) yamykcus KHEM TpyRpbasap (d/eMeHTAapH  COHH CAHOKMH
TYNAaM '3/eMeHT/apH COHHIAH OPTHK Oy/Aran KHCM rpynnasap).
¥Yu yuyorad QasouM Kysranvac VK atpodusa OypHILAAH XOCHI
KMAMHIaH KHCM TPYNNa Y3JAYKCH3 KHCM Tpymma Gynamm.

Mucox ¥u yyosm apudmerik Vy hasoHuHr

a=(1,00, =010, 5 =001 3
Gazucu Ba : .
Qlay ay, ag) =(a, 4 G, a;+a;, a;+ ay),
Py, g, ap) = (0, ay, a5)
onepaTop/apy Gepu/iraH. (¢ XOCMAC onepaTop, YyHKA |
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pe, =(1,0,1) =1-¢+0- é,-r-T ey

"Pes—(l ,0)=1- e,;-l-—l en+0 £a

pe, =(0, 1, )= Oel+l P
Hemak, -

1A= =2, |A}#0.

110
011
101

' Ilynnaii KuAuG, @ ra TecKapu onepaTop MaBXyA Gy.ramu
Xonna yHuHr (3) Casuciary MaTpuacH ymoyaaH HOOpar:

1—-1 1
- 1
AT == ( 1 1.—1)
A—1 1 1
JlexrH  oneparop XocAHP, YYHKH YHHHT MATDHIACH
000
B=|010
001
6y/m6, Oy xXoc MaTpHuaiap.
Mawkaap

1. Uekan dasosa aHEKJAHrAH YHSHKJIA OMEPATOP PAHIH Ly
onepam_g MaTPHUACHHRHE PAHTHIZ TEHIVIMIHHA HCOOTJaHT.

- 2. €, € ..., ¢, cuerema V, umsr Gasuen SyamG, V, na
q> Oneparop anmgnanran 6yJ1cnu e! eg, c ey ek, em, .oy
e, GasACIaH e, €y, ..., €, €, ... , ¢ Gasicra j’r'rrama ®

OnIepaTop MaTpHuacH KaHzah ysrapapu?

8. OnemeHTap MaTPHHAMADHHHI XOC €KH XOCMAC/HTHHH
anmgnanr

4, ¢ uMaHKM onepaTop @y = {2, 3, 5), a,—(O 1, 2), a,,
=(l 0, 0) Bex'rop.napﬂﬂ Moc pasumtia by = (1, 1, 1), b, = (4,

» =1, bs (2, 1, 2) BekTOpsiapra_akcianTHpca, ¢ OmepaTop-
HHHI‘ ap, (y O 6&33(:1111 bl, by, b, Gasucra JTKa3yBUH MAT-
PHILACH TOTHJICHH. '

5. ¢ THHKIM ONePaTOPHUHT

o =8, —6, 7), e;=1{—186, 7, —13), es—-(g -3, 7
Gasicra HucoaTan MaTpHLACH
1 —18 15
—] 2215
1 —25 22



oyaca, yamr ¢, =(1, —2, ), =@, —1, 2, %, =(2, 1.2)
Gaspicra HHCGATAH MATPHLACH TOMHJICHH.

77§, YH3UKAH AJITEGPA

ei‘P COHJIAp MANJOHE yCTHAATH V' UH3HKIM c{Jaaommr HeTadl-
rad x, ¥ BeKTOPAAPHHH. KYnaffTapuu KOMA2CH ' aHHKJaRTaH JieG
tpapas mutS X BA y Jap KYNafTMACHHE X -y INAKJAWAR Gel
ranaiinuk. Iynfafl uksHKAM ¢asora anﬁaraﬂ KyBHAaTH Tabe

pmlnm Gepamua:
1-raspud. & mafinon ycruiard V uHsHKIn ¢asofa weTaaras

HKKWTA BEKTOpHH KyNafTHpHIL KOWAacH OEpHATaHH XO0JAa Kyhu-
JaTH akcHoMaJlap Gaxapuaca, V dasomn & maiigon yertu-
Bard YHSKKI a.nrfﬁpﬁ ReAnnanu:

1. x- yeV(x, y&V) (sexropnapuu  kynafitmpum V  2a
AHPK/IAHTAH GHp KMAMATIH aqreGpank amanaup).

2. %(g-2)=(¥-y)z(¥x g, 2€V) (rexropnaphn &ymafi-,
THpHII ACCOUHATHB).

3. %(y4-2z)=%y+xz Ba

(g+2)x=yx+72% (¥x y2¢eV)
(BekTOpIApHH KynaiTHpHu aMam KYIMIra mic6aTan  AHCTPH-
GyTH).

4. M7 y) = (\X)g =%y (AeP, A% 7€V) (2panawm
KynafiTMa accoupaTvs).

Arap %-y =g ¥(3% y€V) arcuoma xam Gawapwica, V
KOMMYTATHB UHaKAH airebpa Jne6 atajamu, -y y - x
maptia sca ¥V KoMMyTatHB Gy/Marad uyM3MKJIH aarefpa zmefn-
Jafn. _

V $asoHHHT X, ¥, 2, ... BEKTOPJAPH UH3HKJH aJireSpaHHRr
SJieMeHTIapH Aed a'rana,m—r
HOxopunara axcuomauapnaﬂ lgyﬁlmam HaTHXanap l{e.lmﬁ

anH:

. ¥(y2z) ={% y)z =%y z (aremarnx nuayrmma wmero-
IH GHMAH M TA %1, Xgr - . . 5 Xp €V B0EMEHTMADHH KyNaiiTi-
PHLI ACCOUHATHE SKAHJMTHHH ncﬁomanr) '

2. x[j—E) —xy—xz Ba (y _)xm ¥—2zx TeHT-
JHKAAD YPHHIIH.

*3. 'V _Zarn mxTvéphii x yuyH %0=0-x =0 6yaam. 0 pek-
Top V uHsHK/H aareSpaHHHT HOJb 9JeMeHTH Jefnianu.
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" 4. MatemaTHR UHAYKIMA MeTOnM (uUnan 3-axcnomanaﬂ yiur-
" GyuH x0CHA KHAGMH3: . '
G+Tt o+ %) Gt Bt o +5) =
TR h SR N AT A
SUEREE AT P +x,,,y;+x,,,y;+ e Fx,1,

(Hcﬁomanr)

5. V wuankau asreSpana xe=¢x= x(YX€EV, gecV)
IIAPTHH KAHOATIAHTHPYBYH € SJeMEHT MaBXyA GyadummM MyM-
KHH. By anement V airefpanuHr OupaMk anemeHTH Je6 ata-

- RAJH.

6. V HuBF X 37eMeHTH 1 yuyn V ga Ty=yx —e reﬂr.nm(-
NapHH KAHOATJAHTHPYBUM ¢ BeKTOP MamxyR Gyaca, Y HnxTa
TeCKapH 3SJeMeHT JeHMH3.

' Bexrop daso n YauoBam OYaranga V  uMsHKAM anre6pa
XaM 7 yauoB/m Reduniain Ba V, opkamd GenrHAaHamH.

V mextop daso uewcHs yuuonau Gyaca, IV aare6pa xam uek-
cu3 JJMOBAH anreCpaHN TAWKWI KHNZIH.

Ulynnait kum6, wnsukm aarebpa <V, -+, .. {w, |AEF}>
KypuHminary anreGpa 6ym6, Oy epia {w, [A€F} neranma &
MAHAOHHHHT Xap GHp A IeMEHTH YIYH AXCV HHHF MaBKyd~
JHMIHHH TYUIYHAMHS3, :

Mucoanap. 1. &£ vaifion ycrufiarn uxtuépait V unapK-

am daso yuyR xy = 0(%x, y€V) me6 kabynm xuicak, my
MafifloH yCTHAAarH KOMMYTATHB UHSHKJH aArefpara sra Gyna-
MH3, UYHKH Tabphpard TYprta akcuoMma Gawapunaad. DByeu
"TEKIIHPHG KYPHIIHA KHTOGXOHIA “TABCHA KHJAMES.
- 2, & MafloH yCTHRArH #-TapThOUI KBajpaT MaTpHllajap-
HUBT Tynaamu M, wmaTpunajapHu xymmm pa  ynapsn a €&
COHMApra kynafiTupuin amasiapura HHcGaTad mry Mafiion ye-
THAATH 9HSHKJN $asoHH TAIKWA STaji.

by ¢asofa sHa MaTpHuanapRM KynafitApHIN aMaNH aHHK-
Nairan Gyamb, Tabpudaa xeATHPWITaH aRcHOMANap Gaxapunaa-
pu. Hemak, M, ¢aso & MafiloH yeTumard YH3HK/AH ajareGpa-
Iax wbopar. By anreGpa xoMMyTaTMB 3Mac, uyHK# A, BEV
MaTpHIANAD YuyH, yMyMaH, AB = BA. M, sa E 6upank mat-
prila Ba xap GHp XocMac Matpuna ydym Teckapu AT! watpu-
na MaBxkyA. M, unsugau daso ueksH n® JAMOR anreGpamHp,
uyHkd Xap 6mp A€V wmarpuua wry aareGpajard n® Ta
E;, WiSHK/M SPKJIH MATPHUAZAp OPKAMH UHSHKJM HPORANARANH
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(6ynna E;; i-catp pa j- yoTyn sneMentd | aH, KOATay ajieMeHT-
JIApH HOJapHan ubopaT GYAraH KeagpaT MaTpUuazup).

3. & wmadnon yeruparw a §auoBaM V| Qa30HMHT XAMMA
YHSHKJIH ONepaTopaapu Tymaamued T GMaaH GenrHafiivk:

T"—‘—{(P. ’.pi AR | P’) V}o _
72.§ mary l-satwxara MyBodHK MaHNOH YCTHAArH HCTAAraH
4y G -0 Gy
7 O T
. A — 21 oz 2n
\ Gy an cov By
Matpiua T Tymnnamra }{apamnn OHTTA @ ONEPATOPHUHT
e,, 62, ce en (])

GasHCAArH MarpuuacHaup. Xap GHp WHSHKJ/E ONepaTopra YHHHT
(1) Gasuciarm marTpunacd Moc Kyimiaca, avht ¢—=A4 8a p—> 5
Gyaca, ¢ - v~ A + B, ¢-¢—>A:B sgauum Gasamus. 7pc &
yuyH ¢ A Gumau Gupra fo—>PBA xam Gawapunagu. Uly ca-
Gaban 1-¢p—1-A man, 1-A=A ra acocan, 1. =¢ kKemb
upkann. Yusnkse oneparophapun Kyumr Ba o€ connapuu
yaapra kymafiTupuit amamara wacGaraH T rynnam & wmaiizon
YCTHRATH YM3HKIM §a3oHM TallkuA ITamM.

Mawvaysky, T HUHC 3AeMeHTAapu (ONepaTopaap) YYyH Ky-
TafiTHPHILL aMaa® AHMKJAHTaH Ba Iy OuwAad Gupra wHIHKM
ajreGpaHHHT XamMMa akcHomanapu Gamapunafu. Hemak, T ¢aso
& Mafiflon YCTHASTH WH3NKJM aareGpa 6Yaanm.

4. XaKHAKHA COHJIAp MaMNOHU YCTHIA AHMKJAHTAH KBaTep-
HEOHNAp anmreCpacH. R Mafilon ycTMAa aHWKJaHTaH V, uH3HK-
Ja aso Gasucu cudpatdia e, i, f, k BekTOpJApHH oaKG, yAap
Y9YH KYDafTHpHRI KOMJACHRH KyHAHAardHua XKHDHTAMHS:

i j=—] i=k j hk=—%k-J=i k i=—i k=]
fafmRe—s B=g o flmfi=],7 o=
=e¢-i=1( e-k=Fk-e=h
a, b, c, dER 6ynrauna a+b;+c;_ d & kypunmmmars ubo-

BaHu KBaTepHHOH Al I0pHTAMHS.
o =ae ¢ + bi 4 cj+-dk Ba B=a, e+ bi+ ¢\f + dik

KBAaTePHHOHJIAPDHH KynafTupuil yayn Kyduparyd xansanpad ol
AasiaHulul Maxcaira MyBODHKAHD:
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i T H v
r r H T %
T T -1 % =i
] ~% —1 H
T 7 | | =

I(BaT:epHHOHJIépHH KJWHI 3ca Moc KoopiwHaTamap Gyfivua Ga-
WapHIamH, .
a=ae +bi+cj+dk paa=ae—bi—cj—dh
KBATEPHHOHJAD ¥3apo Kyluma fieG ioputwiafu. o = a3 b2 +
4 ¢% -+ d? cOH 5¢ca o KBATEPHHOH HOPMacH Je6 XHcoOJaHalld. .
<V,, +, -+, {w, | A€R}> anreGpa kBaTepHuOHAap anreGpacH
ze6 aranagu. By epia w, io— Ao (AER) MocaMKAup. :
Kparepuuoniap aarefpacH KoMMmyTaTue GysmMaran . asrefpa-
ZHp (reKmupHG KYpHAT).
2-tabpud. & Madnod yerafarn 6up xXua irmgsm V Ba
V" ususH anreGpasap Gepuaran GYJMG, Xap Oup x€V  aJe-
MeHT GuTTa ¥ €V’ snementra (wy GuaaH Gupra V HHAT XaM-
Ma SJIeMEHTJIAPH V' HHHP XamMa 3JieMeHTAapura) yaapo Oup Kufi-
MATIM AKCNAHTAHH Xoa4a, KyfHjarH akcHOMaaap Gaxka-.
panca, V Ba V' nap usomopd wusuxau ascebpasap deduradu:
- 9% = - - [ — - - R —
L (k=¥ Alg—2i) = +y~2+y ) (v g€
EV. 7, ¥ EV');

— 9 -— p— - - -
2. (z—ak)=> (ax—2ak) (W xEV, ¥V, Faes)
PR - R -9 -, R —- -
3 (x—e )N —=T7 )= E-y=>%-¥) (¥x g€V,
xr’ yrev.f).

V pa V' anreGpasumdr usomopdmsmu V e V' kypuunmzna Genrd-
JIaHazN. ) _ :
Mucoa _:?’__mﬁnou YCTHAATY 71 Y/MOBMH (DasOHHHT Xamma
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UMUK/ onepaTopnapuiaH TyauaraR @ unankmt aare6pa Gunad
Iy Ma#noH YCTHAArd n-TapTOAd KBaIpaT MaTpuiafapiad  Ty-
3naral V,, MK asrebpa Y3apo H3oMophaup.

72-§ HHHr 1-HaTmkacura Kypa ¢ UH3MKJH omepaTopra OHT.

Ta A marprua moc Ky#unagu. IHlynra kypa, Kyitagarn nsoMopd,
JHK AKCHOMAJapH Oaxapuiaiu:

L @>AYA Q> B)= @+ v—> A+ B (e, $e0;
- A BEV,)

2. (g A) = (ap—ad) (Yo e®; Yatd AEV,)
3. @ AN B)= (g~ AB) (o, pe@; A, Bev ).

Ve wekan n? yuuou amrefpa Gjaramn yuyn OV,
nsomopdusmra acocad, @ xaMm Yekau YJMOBNM anreGpaamp.
. & wmafiion ycTHIArH n-TapTHOAM KBajpaT MaTpHHAJAPHHHT
YH3HKJH anrefpacHra Kapallii XaMMa XocMac MaTpHuanap
TYNJAMH KYNalTHPHIL AMANMra HHcOaTaH Ipynna TAWIKHA 3TajH.
by rpynnara Tyna 4HSHKAH Ipynmoa  AeftHaany.

Mawgaap

1. [a; 6] xecMaga yaaykeus GAraH Xakukwit dyrrousap
TYNAaMH R wafinon YCTMAATH UHSMKAH  aAreSpa  SKAHAHTHHH
KYPCATHHT (DYHKUMsIADHE KWHN, COHTa Kymadmphw Bz Y3a-
PO KYyNalTHPHID aMallapHTa HucbaTam).

a+b c+di
2. M= (—-c+dz a-—bi

MaTpuuaap anre6pace R (a, b, ¢, d €R) wmaiinon ycmua aHUK-

nautan ge -+ bi—+ ¢j - d & xypusmmmary KBa'repHuonnap an-
reGpacura H3OoMOpd SKAHJMIMAR MCGOTAAHT.

78-§' EBKAHA ¢A30JAPH

Feomerpua xypcrmam KeCMaZNapHH Ba TYFPH YHSHKAAp opa-
CHEATH (ypuaKAapHA ymam TYUIYHUAA3DH MYXHM TYHIYH4aJap-
AAp. Mawnyman, #1 YayoBaH  (aso Bex'ropnapﬂ YYYH (U3
Xoanprava 6y TYWYHYaJapHH KHPHTTaHHMHS VK. MakraG mare-

MaTHKa Kypcuia aca V, (asofia GepHATAH MKKH G Ba b Bek-
TODHHHT cKaiAp Kynafimacu

(@, 3) =1al-15|cos{a ) - )

dopMyaa OpKamH aHHKJIAHAD M. VIKKHHYKIAH, MKKH BeKTOPHHHT
CKaJigp 'KymafitMachk Mabiym G¥jcd, O3 6y BeKTOPIADHHHI
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YSYHIMKAAPH Ba YJap opacufars OypYaKdd AHHKAAWNAMH3Z MyM-
KHH.

XaxuxaraH, a BEKTODHH V3-Yaura ckanap kynafltmacH wy
BEKTOP V3yHAWIHHH Hdbomanaiimy. (1) dopmynara acocan:

cos(a, B)= t) )
el T30

V, $aso yuyH aBRajo HKKH BeKTOPHHHI' CKaJIAP KynaHTMacH
TymyHuacH Kuputuaamu. CyHrpa GepuaraH BeKTOpJap Y3YHJM-
I'd B4 yJap opacuaard GypuaksiapRH XucoOJalll MYMKHH, Byauur
V9YH asBasio MXTHéphfi YauoBaM EBkang ¢asocH TywyHuacHuu
KHPUTAMH3.

l-rabpud. Xagkueni COHMAP MAROHH YCTHAQ AHHKAaH-
rad ¥V yuutap dasora Esxsud gasocu mehmnany.

By ravputra kypa Gupop V daso Eekmin dasocu 6ynuum
YUYH 3/IEMEHTAAPH YCTHAA KyHHAArY 1napriiap Gaxkapidumg

Kepak: _

1) (x, ) =(7, ) (5% g€V), asun cxanap kjnafrma
KOMMYTATHE;

9) (x(F+2))=(xy)+(x 2} (¥x g zeV) o
cXajnap KynafiTMa KYIMII amMa/mra HHcOaTaH JHCTPHOYTHB,

3) (1%, y) =% y) (¥ % 5€V, ¥AER)

5 (5 H1>0(¢5 #06V), (x5 =0 (x=0)ev).

1 —4 axcuomanap (x, y) CKaJisip  KynaiTMatMHr Xap OHp
TAWKHA STYBUAJAPATA KYPa UMSHK/IH SKAHMMIHHH  GHAAMpaZH.

By akcuomanapian Qofinanasu®, ucranrau a; ¢ R (i = 1,h) ma
B €R(j =T,m) nap Ba % €V, , €V 2ap yuyn

(Ea % 'Zﬁ y,) ggpgﬁ; (37) @

i=l

IKAH/MTHHA xypcmm MYMKHH.
XakaxaTta, { = | Ba HXTHEpHH [ Y4yH

(a.;.. Zw) o (B B+ BTt +a..,§m)-—-

=1
=°‘1(;1, B, ;l) + o (-;‘u ﬁzgz) + .ty (;‘-v Ba gm)'—“
= oy p (xv!/r) +“lﬁz(}1’§2) + ... Fo Bm(-;v;m)
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ypunan. dapas guaaiiauk, (3) TeHranK § ={~—1 yayn {pun-
Ay 6yAcHH. YHUHT { = yuyH YPHHIM SKAHJ/MTHHH KypcaTamua.
XaKuKartaH,

i m I—t "
(2“:‘ % glﬁf g’:) = (; @ x; + o, Zﬁi:‘-"}) =

i=l

=1 " m i—1 s m
= (é %‘;‘f’ ,1;: B 5;) + (“:?‘n i;I ﬁ,‘;,«) = :-=E| (;-Ela" ﬁ,v(:}-,
i m

¥+ ,;: B (x, ) = :Zl gl o B,(x. 9))-
Demax, (3) TeHrAWK HCTadTaH ueKMM [ Ba f Jap yayH
YPHHIA SKaK. o
2-tavpud. |/ (a,a) muxnop 2€V Bextopmuur mopmacu
(ysynaueu) nefmnagn Ba ||@ || opxasn Gefrunanazu.
Tanpudra kypa || a || =]/[E,E) Gynanm.

Mucon, Arap n §auosad BetopaapuuHr apudmerur da-
30cHIa

E==C‘1 ;1 +a26_2-|— ‘e +a'u-én’3= ﬁl?l-i-ﬁzz;-[-

+ ... +B,e,
BeKTOPJADHHHI ckausp Kymafirmacu (a, &) =a, B, + 2, B, +
+ ...+ «.f, 6%aca, y xoma a BekropHrmr HopMack [|all =

=]/ & +aZt ... a2 6Gysaan.

Manaymku, V, ¢asofa GepuaraH HXTHEDHH HKKH  BeKTOp
opachfara Oypyax (2) dopmysa opxaam anuksasap A, Kapa-
naérrad V. Qaso EBkma ¢asocs Gyaraiga xam xap Gup n
YJMOBAH GyJraH MKKMTa ¢ Ba b BeKTOp opacHarH Gypuak Ko-
CHHYCH YuyH XaM (2) dopmyna YpHHAH 9KaHAMTHHM Kypcara-
Mu3. DyHHHr yuyH nXTUSpHE XAKHKMA o0 COH  yuyH (aa—
—b, aa—b) >0 crannp kymaiiTmanu Kapaitmua. (3) dopmy-
Jiara acocad OXHprH TEHICH3IHKHH

a, a)—2a(a, ) + (3, ) =0 @)
OpHaJIH €33 OJIaMH3. '

(4) TeHrCH3JHKHHHI Yan TOMOHHAATH KRaApaT YUXaA o HHHI
AXTHEpHA KufivaTHfa Manduit KufimareH Kabya kuamafiad. e-
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max, 6y ksaxpar yuxan Anckprsmnanra (a, b)*—~{a, a) (5, 5)
Gyaran Hpoza myctar 6yna omvalin, seru (g, 8)2< (g, 4,)(0.0)
Gynank. OXHPrH TEATCHMHKHUHT HMKKAa/la TOMOHMIAH KBajpaT
WIH3 YHKAPCAK,

V@ B)} < lall- B )
%%%’T <1 6ym6 6y
HucOar KaHmalfup OypuakHMHT KoCHHychuM ugponanaiiau. (5)
TeRlcHHK onataa Koww-Bynaroecrkud menzcusauzi Ael 1OpHA-
THAIM.

a Ba b BeKTOpAAP KOA/HHeap OyAraHZarmHa (D} TEHICH3JHMK
TeHTAHKKA AfiIaHaM.

Xakpara, arap b = Az (AER) 6faca, |{a.0) | =1{a, ra) =
(2] (a, @) =|alllale=|al}all - lall 6ynam.

Suam akcmmua, | (@, b)) | =(lal- 6] 6yachn. Yuma (4)
KBAJPAT YUXARHWHT IWCKDUMHHATH HOAra Tewr G6yJamd. my-
BHAT YYyH Yy XaKBKHA HJgMara sra Oysmib, 6y uaausnap Oup
xus Gynapu. By unpnsum o, opKaak Gearnnacak. y Xodna

o (a,a) —2xfa, B) + (b, B) =la@— b, za—0) =
———0=>-aﬁ=3

Gynann. (5) TeHrCHIHKKA acocad

Keaub 9rKamH.
Koun-Bynsaxosckuéi TeHrcHsanra €pgaMuia yubypuaxk — TeHT-
CH3JIMIHHH XOCHJ KWAHIH MYMKHH.

JapxakuKar, arap yuGYpuaKHMHF WKKHTA TOMOHHHW ¢ B4 D
REKTOP/JApAAH HOODAaT RecaK, ¥ XOAA2 YHHHT VHHHUH TOMOHH

a b 6ynami. Y xonpa  Koum-BYHAKOBCKHR — TEHTCH3/HTHRAH
fofiganancak,

la+ 5l = (a+6,a+8) ={a, a)+2(a, B)+(53%) <
<lalp+2liall - pl+Nolie = (el 4Bl )2
&+l > Nalle—2llali- Na1+ 512 = (Wal —051)F
Jq apaag MOC pasHlaga
lla+ 8l < llal| + 31 6)

pa @+ bl > [Yall = || xemw6 wnkann.
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79-§. EBKJIHA DA3OQJAPHHHHT OPTOHOPMAJUIAHTAH BA3HCH

I-taspud. Epkann dazocunara HopmacH 1 ra temr 6yi-
TaH BeKTOpra HOpMQAAQHeaH BeKTOp HefMsamH.

By ravpatra acocan ‘fa€V {a + 0} yayu

vall=1 (1)

6%/ica, @ WM HOPMAJLIAHTAH BeKTOp neb arafvus. Jlemak, n
JANOB/M BEKTOPJIAPHHHT apH(MeTHK (asocHiarn Gapua opT Bek-
TOpAAp BOpMAJaHTaH BeKTOPJAapAKD.

2-Tavpud. Eskmill ¢asocHHHHT Xap OHP BeKTOpH HOp-
MaJinatrad

El’ 71-2, ey an (2)

OPTOrOHAJT BEKTOPJAD CHCTeMACHTa OPTOHOPMA/IAaHTaH  BEKTOp-
fap cucremacH feiuaand. Arap (2) cacTeMa GasMCHH TALIKHA
arca, yHra Eexaud ¢pasocununez opmoHopmarianean Gasucu
AeAuamy.

I-meopema. Uexau gaweau Eexaud diasacunune ucmanr-
ean

01‘,_22, . an (3)
OpmoeoRas GA3LUCURY OOUMO Op MOHODMARAGUL MYMKUN.
Hc6oTr. (3) cucreMagary xap GHp BeKTOpHH ¥3 HOpMacH-
ra 6yaub, KyAROATH CHCTEMAHH XOCHJ KHJIAMH3:

T @

4

Il |}

V, ¢aso Eskawn dasocn Gyaratmrn yuys e =

B2

—_ a

i
e == m BeKTOpAAAp Y‘IYH

- - I, arap { = 6¢aca,

(e, "1) ={0, arap i #j 6yaca, (S

Tedrymkiap Gamxapunaau. Iemak, (4) cHcreMa OpTORHOpManiaH-
raH CHCTeMA SKaH.
Hamuxca. Arap

I» ez) ‘e y e,r; (6)
V, EBxaujg $asocHHMHr OpTOHOpMAJ/aHraH GasucH Gyica, He-
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TaiATaH EEVﬂ Ba PE V, BextOpaap yuyH (Ez', '5) =a, B, +
+o,b+ ... +o,B, ||a_l|2 =oft+ait .., ol GVaamu
Xakugatat, (6) Op'ronopmamaﬂran Gasuc  BekTOpaap G6ya-

FaH/HIHAAH Eﬁz o E_ b = Eﬁ ¢j DEKTOpAap  yuyH (5)

=1 =
n

n
TeHrMMKAapra acocan (a, &) Z o, B; Ba ||alf? =2a§ 6y-

Jagu.

2-meopema. Xap xanlail uxkuma n jasosan Eexaud da-
sosapu  uzomopgh Ggradu (43-§ pard Teopemara yxmam hcgoT-
MNaHanu).

Mucoaanap. 1. Hxtuépuit n Ymuoan V, Eskaug gaso-
CHHUHT MXTHEDHl @ Ba b §3ap0 OTOrONaj BEKTOP/IApH YuyH
[la+ 3l =|{all*+ Bl Tenrmm ypunmt swansmrmm wc-

JiaHT.

Hc6ots. Cransip xynaiTva Ba BeKTOp HOpMAcH Tabpudura

acocan lla + Bl =(a+5, a+b) ypuwum Jlexun {(a+ b,
a+b)=(a a+2(e b+ (b b) 6ym6, a sa b mapuunr
oprorouanmrizan((a, b) =0 skanmritan) Jla+ 6 | = (a4
+b,a+ 8 =1{a, a)+ {5 =lal? 4|6 xyaocara ke-
namnz. OXHpry TeHrJWK reoMerprs Kypcuaa ogartaa [lugparop
TeopeMacH 1el 0PHTHAALN.

2, Yaapo oproromai Gyiran Ba YeKAH COREATH &y, Gy ...
an sexropnap yuy [, + @it ... + @, It =@, It +la, 2+
+ e, |[* 6yrana.
Kama'rau,

fat+a,+ ... 48,0+ a+ ... +a,fi=(a,a)+
F(ay ) + ... 4 (@, 3, )42 ((am)+(a1. AR RS
+(a, e, ))=@q)+{ga)+ ... +i,a )=
=g llt+(lgllt+ ... +1a,)]? ap.

Mawxknap

1. Yekom yavobm EBgina ¢asocHHUHT HXTHEpHH GasHCHHH
opToHOpMall Gasucra aﬁnarrmpum MYMKUHIHRTHHM HCOOTAAQHT,

2. ¢,6, ... BEKTOPJAp CHCTEeMacH n VAYORAH EBKHE
1" "2
asocunyar op'roﬂopman Gasucn GyncHH. a = a, ¢, + e2+
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+ ... ta, -—e Gyaranpa o =(a, E‘-) SKAH/UTHHH HCGOT/IAHT.
3 Epx/np $asocHHHET HOIMAC @ Ba b BekTOpAApH yuyH
WiyHAal o COH TOMMICHHKH, @ + ¢ b BEKTOPHHHT Y3YHJIHTH {Hop-

MACH) SHT  KMUHK Oyncud Ba OyHRal X0aMa @ BEKTOp b ra
OPTOrOHAN 3KAHAHTHHH Kypcamm'

4. Esxnun dasocumisr a Ba b Bextopnapn yuys | (@, b)|=

= IIa]] 16| Tenrank @ Ba b sap uMaMKAH GORJMK Gyaragmard-
HA JPHHJH 3KAHJIHTHHM HCGOTAAHT.

80-§. HHBAPMAHT KHUCM ®A30NAP. YH3HWKIH ONEPATOPHHNT
X0C KHAMATJIAPH BA XO0C BEKTOPJIAPH. XAPAKTEPHCTHK
K¥NXAILNAP

Komnnekc connap maitkond yetuga Kypuwiran V, daso Ba
¢:Vy—Vn ulisugay onepatop OepHsran OyJIcHH.

l-raspnd. Arap V. dazoHHHr GHpOp ¢ YHSHKJIM Ofepa-
Topu Va dasomaru W kieM ¢asoHuHr Gapya BeKTOPJAPHHH SHA
wy KiucM ¢asc BeKTOpAapura akcaaHtupea, W kucM ¢aso @
onepamopea HuCGAMan UHEAPUAH KUCM P30 AeHHAANH.

2-Tabpud. ¢x=rx{(’vx€V,, x50, AEP) TeRIMKEH
KAHOATIGHTHPYBYM A COHH @ onepamopwunz x0c Kuldmams,
X BEKTOpP 3ca A XOC KMAiMATIa MOC KeAyBUH XOC 8eKmopi, XOC
KHAMAT 5ca xapaxmepucmusk COH ReHHNajn.

¢ USH3MKJAH OMePaTOPHRHT XOC BeKTOpJapH KyfuAard xoc-
cajapra sra:

I-xocca. Xap 6Hp XOoc BeKTopra ArOHa4 Xoc KHAMAT MOC
KeNlanu.

Hc6oTu. Teckapucin Qapaz Kwialiiuk, ALK ¢ onepa-
TOPHHHT ©HTTA X0C BEKTOPHIa HKKHMTa Xap Xua A Ba A, Xoc
KHfiMATAGp MOC KeJICHH. YHI2 [OKODHIArH TeHrViaMa Ouna
GHprajukiAa @x = A,x TeHIViaMa Xam YpuwJau 6¥aamu. By Tenr-
JlaManapHu Xapaab afmpeax, (A-—A;)x =0 O6Vaub, xoc Bek-
TOPHUHT TabpuHra Kypa OXHPrH TEHrMHK GAKAPHAHIIK YYyH
A=A, 6Vmmu wapr. [emax, dapasumus goryepi sran. By
XOCCARHHT TeCKapHCH TYFDH 3MAaC.

2-xocca. Xap GHp XxoC KHAMATra MOC KeAyBdH XoC BeK-
TOpAap TynaaMH (HOIb BekTOp GHJAH GHprajukia) ¢ onepatop
YYYH HHRADHAHT KHCM (DA3CHH TALIKW STalH.

Hc6oru. Assano x BekTop M XapaKTepUCTHK COHra MOC
KeJYBUH XOC BEKTOp GY.arasfa, svHH @x = Ax Gyarauma, Hc-
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TANaH ¢ COH YUyH G X BEKTOD XaM A XAPAKTCDHCTHK COHFa
MOC KE/YBYH XOC BEKTOP SKAHIMTHHH KYpcatamma.

XaKuKataH, ¢ (oc)c_) = o x = ct{h x) = A{ct x) Gynrany ysyn
A XapaKTepHCTHK COHIa G X BEKTOP MOC KentazW. JHAH ¥, Ba
X, BEKTOP/IAD @ ONEPATOPHWHT A XAPAKTEPHCTHK COHHIA MOC
KeJyB9H XOC ReKTopaap Gy/rania x; -+ X, Ba X, — X, XaM Xo¢
BeKTODJIAp 5KAHAMTHHY KYpcaTamu3. ¢ X, = hX, §X=AX
TEHIMIAMA/Iap XAMA ¢ OTepATOPHHHI YHBHK/H ONEpaTop 3KaH-
JHTHTA acOcaH

tp(x1+x,)-—q>x1+q?xe-—7~x1+7"xz 7‘-(;1 +x'2)

PO+ x)=h0n+ X)
Ba

9l —%) =¢(+(— 1) =0 x+(—Nok=¢x—
‘_q}xs=lx1_xxz=l(x1 xz) q)(xl_xa)*l(xl_xz)
AapH €33 oaamu3. OXMPrH HRKHTA TeHIVIaMa X1+ % Ba X, —
— X, BeKTopJap XaM A XOC KHIIMATra MOC KeJyBYH XOC BeK-
TOPAAP SKaHMUTHHM Kypcarai.
Kyfunary Teopemaia XoC BEKTODAADHHHT MaBKyLJIUrH Ba
YRApHH H3Jalll ycyJu Gaéd STHMaIH.
3-meopesa. Konnaekc V. asonune xap bup @ uu-
BuKau onepamopu Kamuda Gumma X0C 8ekmopea 3eq.
l/icgo'm. V. dazonuur gupop ey, € ... .,6n OGasucuna

;;= a8, + oy + - .. + tne, BeKTOPHH oviamms. By Gaswcra
Kypa
q"e_1=au-51+ 021?2"1‘ o +ar:‘I_‘En.
‘pe_s"—_'am;l"'agg;;'i‘---'}'auaen, %)
‘va’_n = alna‘['a?n;g + ... +ann;n
6yau6,
ay, Qs - - - Qin
A= Gy, Ogg - - « Q20
apl dnz -+« dan
Gynanu.

SHIK (pX CeKTODHAHr Gepwran GA3UCAATM KOOPAHHATATapd-
HH aHHKJAanMus. (1) ra acocau:
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¢ x=o,9e+ Gget .. F EnGen = (a0 - a0y
+ ... "]‘alnan)el + (agla1+aggag+ e +a2nan}ez+

+ ...+ (anlal +an2ag+ e +annan)?n- (2)
.—x EC€RTICD @ OEEFETCPHHHr XCC BEKTCPHHH T&CBHp.naLUH YuvH
Py ®

TeHrVIaMa HOJIMAac eydmra ara Gyl soaum. (3) TeRrjama-
HHHT YHT TOMOHHMHHA KyHHaarwya €3amus:

Ax=Aed +Aegotgt ..+ Aeadn. )

(3) Tenrymk Gajxapwanmm yuyH (2) HHET KoopaumaTanapn {(4)
HUHT MOC KOODAHHATANApUra TeHr GYJHILM Kepak, SBHH

@0 F @t ... Fanan = Ay,
Qo O+ Opatta+ . . G2aGn = Aoy,
sl Oy - n2lly + Onn Oy = AGin

Bynaan
(all_'l)al'{"amag'}‘ cer O, =0,
A &+ @ — Mo+ ... gz, =0,

.................

an[a1+an2ag+ PR +(ar:rx_"h)an=0

6yaud, (5) cucrema a,, dy, ..., G HOMAaBAYMJapra HHcOa-
TaH GHP KHHCIH YH3HKJ/H TeHIVIAMaJap CHCTEMAcHRH GHaaupa-
au. CMcTeMa HOAMAC euHMAapra sra GYAWid yIyH YHUMr Jle-
TePMHHAHTH HO/TA TeHr GYJAHINH I1LADT, ATHH '

(5

an—'l alg .. Bin

—A...
A—ng= | TR ®

Gni On2 .« Ogn— A

Arap (6) peTepMunanTHH XHcoSaafinuran Gyscak, y A ra
nucbataH n-papamann Kynxaauv whoganaian. By xynxan
oflataa P{A) KypuHHIIIA OearujaHalH Ba p ORNEPaTOPHHHT A
ra MOC KeJJYBYH XapakTepHCTHK Kymxaanm fAef ioputHaanH., DBy
epia 'PA=|A—AE|=(—1p M —P M+ P2 —
— P A3 L F(— 1P Py) xypuuuuna 6Ymub, P(A) =0
6yarand yuys
AR P Pt — Pt (— 1P =0 (7).
xocua Gynapy. ’
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(7) Tenrnama A ra HuHcGaTaH KOMIJIGKC COHJAD MaiifoHu
YCTHRATH An-Aapakann anareGpank TeHraama 6YaHG, y n Ta
KOMILIEKC Ay, Ay, . .., An HAUM3MADra sra. By Tacauk Kiya-
JAHMAHHKE RRKHHYM KHCMHAR HCOOTAHAIM.

M@E=1,n wamuznap ¢ ONCPATOPHHHT XAPAKTEPHCTHK
counapi 6ynapu. Llysnan cyur xap 6up A; Hu (5) TeHriama-
Jiap CHCTeMacHra KYHAWG, 6y CHCTeMAHMHT Y3ap0 YH3HK/M  6Op-
JiaHMaral euMMJIapHHH Tanaat oJamn3. TaHaaHraH eyumuaap xoc
KniiMaTaapra MOC KeAyBdH Xoc BeKTopJap Ginanu.

Arap A—»M E maTpHUABHHT paHCHHM r; Ae Gearuiacak,
¢ OnepaTOpPHHAT Xap OHpH A XOC KMAMATHTA MOC KeXyBiH XOC
BEKTOPMAPH COHH 1 — ri Id TeHrJHTH Guara mabaym {59-§ ra
KapaHr).

4-meoOpeMa. @ HuILKAL ONePaAmOpHUHE XAPAKMepUc-
mur kgnxadu basucea GOFaur IMAc, ADNU © HQUSUKAL OREPa-
moprune xap xusa Oasucdaen xapaxmepucmusx Kynxadaapu
mere.

HcGoTH ¢ onepaTopHHHT

€, € .. s €n &)

E! f;v"‘!-fﬂ (9)
Gasucsapiary MaTpHuackHu Moc paBHiuge A Bsa B pe6 Gearu-
Jaftnik. Yupa 6y GasHcnapra MoC KeJlyBYH XapaKTepHCTHK Kyfi-
xagnap |JA— A E} xampa |B— A E| Jsappan uGopatamp. Suam
|A—AE[=|B—MAE| 3kaHAHTHHH K¥pcaTaMus.

Xakukaras, B =C~'AC 6yaraun Ttydaitan (6y epma C
marpina (8) Gasuchan (9) Gasmcra YTHON MaTpPHILACHAUD)

\B—AE|=|C"'AC—CT'CA| =|C'AC—C'AC =
=IC7JAC—ACl={CT{A—AELC) =
e=A—2E|[cTCl=|4A—AE}-1 =|A—1E|,

|B— A E]=|A—ME}
Teopema ucor 6yaaH.

81-§. COAAA CNEKTPJIH ONEPATOPJIAP

I-tanpud. V, dasonvur ¢ UYHSHKIH OMEpaTOpHra Kapalle
JH XaMMa XOC KHAMAaTJap TYnJaMH 10Y ¢ OnepaToPHHHT crexmpu
hehnaann.

266



2-travpud. V, dasonHar ¢ YHSHKAH ONlepaTopHTa Kapail-
JH XaMMa XOC KHAMaTJapH xap xuwa Oynca, ¢ codda cnexmpatt
onepamop JeARNaay.

I- meopexa. ¢ qusuxsu onepamophune Ay, Ag - . . M,
CREKIMPYU Xap XUA Kudsmamaapoax mysuszan 6faca, yaapea
MESUMIAL Xy, Xy, 4 ..., X, XOC GEKMIOPAQP CUCHEMACU V,,

asonune Gasucunu mauikuas smadu ea @ onepamopea moc A
Mampuya duazonas tuaxada ugodaranadt.

Hc6oTH. X, Xy, - - - X, BEKTOPAAD CHCTEMACHHUHL uH-
SHKJ 3PKJH GYAHIIMAH Kj’;pcaramua.
n =1 kufiMatda Oatra xXoc x; =0  BeKTOPHHAT YH3HKJH

SPKJH SKausurH Gusra Mabaym. Lly catabm ¢ Huer n—1
Ta XOC BEKTODHHM YH3HK/AW SPKJH chcTemMa GyJaagn ne6 ¢apas
KMJIHG, YHHHT ft TA XOC BEKTOPH XaM UYH3HKAH 3DKJH  CHCTeMa
IKAHUHH HeGoTAalMH3.

Bynunr yayn

X, F ot e+ . tax =0 (1)

TERIVIHK @y, Oy <oy Sy o0y @, Koacmmmeumapuuﬂr a-
KAT HOJMb KHMMAT/ApHOATHHA  CAXKADHMHILHHH KYDCATHIIHMH3
kudod. (1) Darw BekTOpAapra ¢ onepaTopEu TATCHK  3TCaK,
@x; = A, x; Ta GuHoan,

oMt oty o b h it L Fad =0 (2

XocHa 6ynamu. (1) mu A; ra KynmahtupuG, Hamixanwh (2) paH
aftupamu3. Y xona o (h;—3d;) =0 ra acocaH n-—1 Ta

X14 x2' Pty xj_{v x“_,_[' ey xﬂ BQKTUP yqyﬂ
o (M —~ A3+ o (g — MY X 4. .. Fa, (A, —A)x, =0 (3)

Gaxapunagn. Muaykmue dapaz Gyitvua @ uwuvr n—1 Ta xoc
BEKTOPH UYH3HKJH SpKJH CcHCTeMa GyJravufan {3} TeHIVIHK
a; (A, ~-A;) =0 wapraaraHa YpHHIH 3KaHWHH Tonamu3. Teope-

MaHHHI 1lapTira Kypa A, 5= A; (i 5= j) mHp. YHIa OXHPrH TeHr-
AuKAaH o; = 0 Kemo un&a;m Hemax, (1) nan a;x; =0 un
XOCHA KHIAMH3, x = 0 ra acocan a; =0 SKaHJMIHIa HLWOHY XO-

CHA KHAAMH3, Illyn,uaﬁ KHAHG, (1) TeHrauk xamma xo>pOHIHEHT-
Jap HoAb ynraHparyHa Gaxapuaapd. By sca ¢ HMHP  XOC Bek-
TOPAAPH YHIHK/X 3DKJAH CHCTEMA TALUKH/ KHJAHIMHH CR/IIHPAIH,
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Mabaymgn, n Youosmn V| QasoHHHr 172 T2 9M3MKIM  3PKJH

Xys Xgy oo vy x_n BekToprapn Gasuc Talkua stagu. LHyHAHrgex,
QX =M Xy, PXa=RAgXay , ., X, =R, X,

Jlapra acocaH, o HAHT IIY GasMcRar¥ MaTpHUacH KyHMAarupaH
ROOpAT/MTH Keanb YHKaaM:

20 ... 0
PN LA
00 ..

"n

2- meopema, n-mapmubau B xeadpam mampuya Gepur-
2an 0gaud,) B — A E| xapaxmepucmus kjnxadnune hy, by, . .
A, urBussapu xap xur 6gaca, B mampuya

b

20 .. .0 | ,
a0 . .0
R

duazonaa Mampuyaea gxwow Giaadu.

Vc6otu Xap 6up B keagpar marpuiiara V, ¢asoHuur
GHPOD &, €5, . - . , a Qasticra HHCOATaH KanOafjup ¢ UMSHK/IY
onepaTOpH Moc Kesuum Guara MawiayMm (72- § ra xapaur).

Mabaymru, |B — A E| XapakTepHCTHK KYNXafHMHT Xap XHA
My Agy ..., A, HIAH3NADH @ ONEPATOPHHHT XOC KHAMATJIapH-
B TamguA stagd. [ly Guman Gupra, @ muMr 6y xoc KuAMAaT-
5apra TeTHULTH Xq, X3, - - . , x_n X0C BeKTOpJapH, |- Teopemara
acocad, V, HuHr Gasucunm ndopanalizy Ba Wy GasWcia ¢ ra
MOC MaTpHua

A, O . 0

a=|0% -0

0o .ln.
Han wGopat 6ymagH. MabayMKkd, ¢ HUHT TYpIH 67,', g,, N
BA Xy, X ..., X, GasucAapgary B Ba A maTtpruasapy  ¥x-

WALAAp.
l-HaTuxa. Arap ¢ onepatopHuHr Gupop Gasucra Kkypa
Ty3uJraH MarpuilacH yubypuak wakaga Gy/aca, yHpa @ onepa-
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TOPHHHT XOC KHHMAT/apH AHATOHAJIATH 3JeMeHTAap OWJaH yCT-
Ma- YCT TYLUAJH.

XAKHKaTaH, ¢ ONepaTop MATPHUACH Yan AHATOHAJHHHHT VHT
€KY yan TOMOHH (KM xap HKKaJacn) HoJnapian nﬁopa‘r ﬁy.m:a
|A—%E| = (a;; —A) ... (a,, —A) 6ynagu. Oxupra xynaita
noara TeMr Gyaumg  yuyn 7Ll =ayy, Ay =0y, ..., A, =4,
OYIHIIM Kepax.

2-HaTH¥KA. @ ONEPATOPHHHT Gapya XoC Ignﬁma'mapn AHFHH-
JHcH A maTpuUA AVAarOHaJH  S/CMEHT/IapH FHFHHAMCHTA TeHT
6ysapu. ¥Ymyman |A —A E| = 0 Tenrnamann

(=N +P(—N""+ .. P _(—NF+P, =0 (3
KypuHUILAA 83HII MYMKHH,
Wixkunun ToMoHfaH, arap Ay, A, ..., A, Jap ¢ omepa-

TOPHRHHT XAp XMA X0C¢ KufiMaTiapd 6yaca, A MaTPHUAHH AHAro-
HA/ IIaKara KeRTHpwii MyMxHH. Hewmak,

@n —~2) @ —2) . .. (@, —2,)=0 4
TEeHFJMK Ypuityia. (3) TeHTJMKHH
(' Fantapt .. Fa DT+
taytnt o taya,t o e, ‘am)("-l)n_g'{‘
L (- T S N SN TR TN | (S ) St &
+ ... Fand ... a,=0 (5)

Kypunnwifa ésa osamus, (3) Ba (5) TeHrAamanmapparn (—A)
HHHF MOC JlapaXkasapi OJAAAArH KO3(xpuUHeRTAapHUAT TEeHTJH-
rHiaH

MtA+ . Fh =a,taet ... ta, (6)
TeHIVHK KeJH6 YPKAZH.

3- meopema. Aeap Ay, hy, ..., A, 2ap @ oOnepamop-
runz xoc wuiimamaapu 6gaca, A, A3, ..., A2 aap ¢* onepa-
mOpHUHE XOC r;uﬁnanmapu 6aadu. ¢ onepamoprune xap bup
xoc eexmopu ©? yuyn xam xoc eexmop Ggaady.

WcGoru. ARralamk, A COH @ HHHI XOC rguﬁmam 6yacHn,
Y xonna

‘P_x =Ax ™
6ynH6, (7) TeHIJIKKA GuHoan _

Ptx ..q:(xx)—x(qax) =A- m—-v , O¥X = ATX



Hemax, A? cOH @® ONePATOPHHHT X XOC BAKTOpra MOC KesyB-
YH XOC KHAMATH SKAH.

Scnatmanap. 1. A Ba p coHnap mMoc paBHIAa @ Ba ¢
ONEPATOPAAPHHHI XOC KMiAMaTaap O6ynica, A-j COH Xap [OHM
XxaM @1 onepaTop yuyH Xoc Kuimar GysaeepMafifu.

2. Xap KaHAai Oneparop MATPHUACHHY XaM ZIHATOHAT MaT-
PHUE KYPHHHMIUHTA KeJITHPABEPULll MYMKHH IMAC.

Mucoanap. 1. ¢ onepaTopHHHT ¢, €, €, Gasucra HHC-
GaTan TyanJradH maTpHlacy

1 —1 0
A=|—1 2 —1
0—1 1

JaH ubopar GYy/ica, Iy ONEPAaTOPHHHT XOC BEKTOp Ba XOC Khi-
MaT/Iapd TOMH/CHH.

Eun. Apcano KyfiHgarM XapakTepHCTHK TeHIVIAMAHM TY3HG
OJAMH3:

1—& —1 0 '
JA—AE[=]—1 2—% —1|=0—A+42*—-3A=0,
0 —11-—%

M—4r24+ 38 =0,
By renrnamanunr eunmu A, =0, A, =1, A; =3 nman uGopar.

Onan A; ra MOC KeAYBYH XOC BEKTOPHH & =(x3) KypHEHIIIA
: Xs
KHAHpaMH3 Ba

: 1 —1 0y /x, 0
(1
FARN1 0

0 -1 1

MATPHUATH TEHIJIAMaHH €uami3, DBy TEHrNaMAHHHT euHMM x, ==
=, ==X, = | gaH ubopar O6yaraHH yuyd A, == 0 Xoc KuilMa-
|

THTA MOC KeJYBUH XoC BekTop | | | AaH H6opart.
1

- 0 —1 0 /g 0y
A=l nasca(A—E)y=|—1 | —1|1g]|=[0]
0—1 0/\y 0/
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_ {9 -1
MaTpHUAJH TEHTJIAMAHM euyl, XOC BEKTOp Y =(y=) = 0
s —1
SKAHHHH aHHKJAHMH3,
3nad Ay, =3 xoc KHAMATra MOC KeAraH XOC BeKTODHH

4
z2=|{2, | necax,
(zs)
—2 —1 -0 [z /0
A—3EF)z=|—1 —1 —1 L|=l0
( 0 —1 —2)(23) (0)
|

MATpPHUAMH TEHTAMAHW eunl, YUYHHUM XOC BEKTOp z_=(—2)
1

vn tonamms. Ilynpa#t kw6, Ysapo uusikan GornauMaran
X, Y, 2 XOC BEKTODJIapHH XOCWI KWIIHK. YJap Xakukni Ba
Xap xun Oyaranaurupad, wyegai B =C—'4AC MatpHua Mmas-
xyard, Gy marputa A ra VXHam Ba JHarGHad KYPHHHUIAATH
maTpuua GiAaau.

Suga B MATPHLAHH TOMHI OHJAaH UIYFy/lanamus, SyHuHr
yuyn apsasio e, =(1, 0, 0), ,=(0, 1, 0), ¢,=(0, 0, I) Ga-
3HC BEKTOpJapaaH

{0

GasHc BeKTopsapra ¥THII MATPHUACHHH TONAMM3,

By marpmua
1 1 ]
C=j1 0 -2
1 —1 1
aan nopat.
XaKHKaTaH,
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7—12 8
A=110 —19 10}
' 12 —24 13

' Maﬁ'pmm AHATOHAN AKArA KeardpuIICHH.
Equm. Aspano

—19—2 10 |=0

7 A—12 6
A—AE = ’
12 —2¢  i13—1

TEHTIAMAHMHT HJXH3NADHHE TONAHUK,
~ 1-muconparunex xucobnatunapian c}'yar Gy UAAH3Nap Ay =
=hy =1 Ba Ay = — | SKAH/MTHIZ MIOHY XOCHJ KHAAMH3.

) A, =24=1! ma

6 —126 Y [ry /0N
A—Bx=[(10 —20 10}[x |={0
- Nz —2a12/\x) \o

MaTpHIAM TeHIVIaMaHi Tysamus. By Tenrnamanan

% —2x3+xg=0, . , a
x1_2xs+x3=0, . o
1— 2%+ % =0

o



XOCHA KumunG, OynpaH x, —2x, 4 x4 = 0 reHrnamara sra

2 —1
Gysnamus. Dy TeHrjamajian ( 1] Ba ( 0) BEKTODVIAPHH X0~
0 1
CHJI KHMG, yJap ¥3apo UH3MK/AM SPKAH OYJIraHn YuyH Y/iapHH
X0C BeKTOpJap e O/aMus3.
2) Ay =—1 XapaKTepHCTHK COHMa MOC KENYBYH XOC BEKTORs
HH mnaMna

_ 8 —126\/y\ (0
(A+Ey =10 —18 10) [y ) =10
12 —24 14/ \y, 0
Trda acocaH

4y, —6y,+ 3y, =0,
54, —94,+ 54, =0,
6y — 12y, + Ty =0

3
CHCTEMAHH XOCHJ KHJIaMH3, Dy CHCTeMAaHHHT equMH (5) JAaH

6
nbopar. llyHzait Kummb, OepwiraH MaTpLa

10 O
42 3
0 —1

KYPUHHIIZACH IHATOHAA MaTpHuara Ke.nmpmla,rlﬂ
By Tacaukuu 6epocuta mcBornamt yuyH B = C—1AC marpu-
LaHH KapafiMH3.

2 —13
C=|1 05} 6yaranu yuyn
0 16

9 5 2—126 2—-13
12 7 10 —19 10][1 05)=
2 12 —24 13/7\0 16

5 —
6 —
1
) 10 ©
0 (01 0
0 00 —1

0
1
0 —
Mawkaap

1. Bupop Gasucaa Kyhuparn martpuuanapra sra 6ya-
raH YH3HKJH ONEpaTOPHHUAT XOC BEKTOD Ba Xoc KuiiMartaa-
PHHH TONHHI?

B=CAC = (

6ynamy.
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-1 3 —1 2 —1 2 —1 4 -2
a) -——35——-1);6) 5 —3 3);3) 4 —1 2

—33 1 -1 0—-2 —2 2 2/.

2. Ky#ngarn MaTpuuanapHuHr pauHoHal, XaKHKXHH Ba

KOMOACKC cOHAAp maliioHnaa OHPOP AHATOHAJ MATpHLAra
Yxwam 6ynuuy €k yxmaw OSYAMacHHTHHI aHHKAART:

a) (8 15 —36 6) ([ 47 —5
(8 21 -—46); (—45 0,
5 12 —27 19 —4¢

8 (52 —3 r) (42 —5
(4554; (64——9.
64 —4 53 —7

3. Arap ¢ Ba y omeparopiap GHp XuJ XOC BeKTOpJap-
ra sra 6yAca, yNapHHHr MaTpHUaJapH KyNaATHPHIL aMma-
JIHTa Kypa KOMMYTATHB 3KAHJIHrHHH KYpcaTuHr.



VIIBOB
YHU3HKJH TEHTCU3AHKJIIAP CHCTEMAJNIAPH

82-§. XAMXXORJIH BA XAMXOHJIH BYJIMATAH YH3HKJH
TEHTCH3NUKJIAP CHCTEMAJIAPH

MaxkTa6 MateMaTHKa KypcHAa yupafaurad Ganssu Gup
TEHICH3JIHKNAPHA €YHLI MacaJacH KYNHHY2 YU3HKAH TEHr-
CH3/IHKJAAp CHCTEMAacHHH eyHIra KeJaTHpunajad. DByHaan
TALUKAPH XO3HPrH KyHAA SHT MYXHM axaMHarra sra 6yj-
rag HKTHCOOMET MAcCaJaJNapHHH XaJ STHI YJYH XaM KaH-
NalRHp YH3HKJIH TEeHTCH3JAHKAAP CHCTEMACHHH €YHINra TVF-
pu kenanau. IyHHMr yuyH sHAH OH3 Iy Map3yHHAr OOLI-
JMAHFHY TYIIYBUaJ2pHHH OaéH 3THWra yrtamus. K xagukwii
COHJlap MaHACHH YCTHAArH n Ta HOMAabAYMJIH YH3UKJIH
TEHICH3AHK zel ywly

axy+ax,+ ... +ax,+6>0 (1
Kyputmugark Honamu atafimms.
(1) Ba xy, x ..., X, —HOMaBIyMAap Ba 4, OER

{i = 1, n) 3a xospduuuentiap HeHnaaRu.

b =0 xwiimaraa (1) TenrcusuxHM Gup xuHcm, b0 Kui-
mataa (1) TeHrcUsAHKHM OGP MUHCAH GfjMarad TeHrCH3JHK
JefHakH.

Snan, B xakuxuii coHAap MaHJoHH YCTHIATH n Ta HOMAh-
JyMIM m Ta
a5,x%, + ay9%p + L+ &)Xy +6 20
QgXy + Gty + ... +a,x, + 820, ©
an'rlx.l + ‘;m2x3 +. . " ‘-—’: a;rm“;n’:!- bm ;3'0
UHIHK/H TEHMCHIMMKIAD CHCTEMACHTA MypoxadT Kuaamms, Oy
epaa a;, ;€ R (¢ =1,m; j=1,n) Ba CHCTEMAaHH TALUKUJ
HTYBUH TEHICH3JIHKJIADHHHT COHH M YUYH m < n, m=n, m>n
JapaaH Gupn OYJRIIM MYMKEH,
(2) cucTeMaHUMHI' XaMMa TeNICH3JHKJAPHHH KAHOATJAAHTHDYB-
UH Xy =&y, X3 =0y, . .-, X, =0, XaKHEKHA COHJIap Oy CHCTe-
MaHHHr OMTTa (&t;, O, - . ., C,) €YHMHHH TAKHN 3Tagd. Ma-
casiaH, XaxHKUlA CcOHJIAp MaHJOHH YCTHAArH
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2x,—3x,+x,—x, 20,
X+ 3x—x,—3x, 20,
Xy —=Xg 4 2x,— 12x, 20

cHcreMa yuvH (4, 2, 5, 1) eunm GyqH0 Xu3MaT KHJAZH, YyHKH
2.4-3.24+1.5—1>0,
44+3.2—5—3>0,
4 —-24+2.5—12 =0,

I-traspud. (2) cucTeMaHM TalIKHA 3ITYBUH TEHICH3-
JHKJAAPHHHD XaMmacd OGHp KHHCAH OyJica, cHCTeMa Xam
Sup muncau fefinnanu. (2) jard TeHrCH3AHKIADHHHT Ka-
MHAa GHTTacH GHp >KHHcau Oyamaca, y xonfa (2) cHcrema
bup aycuncau Gjamaean cuctema ae6 atananm.

2-tappu¢. Kamuaa 6urra eunmra sra Gyaran (2)
cHCTeMA xasacoliau cicrema, GUTTa XaM €unMra ara
OVamaran (2} cucreMa xamycoliau Ofamazan cucrema me-
Huaany.

3-ravpud. (1) TeArcHaauk OHTTA XaM eyuMra sra
OynmMaca, y sudQusrau renecus iy neb atananH.

3HAAHATAN TEHTCH3AHK

0x+0x+ ... +0x,+56204<0) (3)
KypuHuIAa 6yaanu.
4-TabpH. (2) cHCTEMAHHUT HeTaaraH (g, Oy, . .., @)
€UHMH

alx1+a,.r2+...+anxn+b;0‘ (4)

TEHTCH3AHK YYyH XaM  eyHM . 6yica, y xoaza (4) ra (2) uumr
Hamuscacu Oefiuradu.

(2) cucTeMaHHHr GHPHHYHM TEHTCH3/JHIHAM k&, >0 coHra,
UKKMHUHCHRY k, >> O comra, ..., m-CHHH Rm >> O conra kjnast-
THpHO, YJapHH XalMa- Xaj KylaMH3. Y xoJ/a

El k@, + El k@ + ... +'§1 kg, x, +

+ kb, >0 ' (5)
J=1

TeHrcHa/MK Xocua 6§naau. :
(5) TerrcHamuK (2) CHCTEMAHMHT MH3HKJH  KOMOHHALHACK
AefHIaIN, L
(5) remrcuanmk (2) CuCTeMaHWHT HATHXRacH O¥Aamu, YYHKH
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(2) muur ucranran{ oy, @y, . . ., o) eduvH (5) Hu KanoatiaH-
THpajH:

glk‘,aﬂal 2 A El k@, o, + Elk!b,
=fy (2| a; o+ bl) + &, (lzla2ia£+ bg) -+
IE: =

n
km(.z‘lamia£+bm) >k 0+h 04 ... +kn0=0
l=

Arap GephHAraH TeHTCH3NAKAZD CHCTEMACH XaMiKOHJH
Jynmaca, Oy cucreMa, yctHaa Gaxkapuarad 3JeMeHTap aJi-
MAMTHPUIAAD HATUIKACHIA SHEAHATAH TEHICH3ANK XOCUA
6¥raau :

Macanau,

—2x,+ %+ 2x+2=20,
4y —T7x,—12x,—5 =0
CHCTEMA TeHICHIMKJAPHHM Moc paewiiga, 2, 3, 1 coHaapra
kynaittepub, xaima-xall xywcak, suaauatin G.-x; + 0.x, 4+
+ 0-x; —3 > 0 Tenrcuanux xocua Gynamu.

5- Tavspup. BHp XHA Xy, X5, . . ., X, HOMABJIYMJH HKKHTA XaM-
MOHM TEHICH3MMKAAD CHCTeMacHIaH OGHPHHHHT HCTaJiraH eudMH
HKKHHUECH YYYH xaM edum 6y7ca, €Ku HKHANIZ CHCTeMA  Xam
XaMIKOHCH3 cHCTema GyJca, yJap TeHT KYYIH CHCTeManap JefH-
Jajiu.

l 1+ 2x,+3x;—220,

apntapo+ oo a0 20

AnXy T QXe+ ... Fayx, + 6,20, )

amixl + am2x2 + et + anmxn + bm = 0

TH3HKJAH TeHTCH3JHKIAp cuHcTemack Oepuaran Gyacun.

Tavpud. UYH3HKIH TEHrCH3NHKAAD CHCTEMAacHhaH
HOMABAYMAAD COHMHHA OHTTAara KamMalTHPRG TY3UATAH SHTA
cHcTeMaHH OepusiraH cHcreMara dfadows cucrema  jnefin-
Jajn.

(S) cacreMaHHHr HXTHEDHE OHTTA TEHTCH3NHTHHH TEK-
IIHPAMHK3;

Gatayst . tax,+6>0 ®)
Arap (6) na a;, =0 6ysca, 6y TEHrCHIAHKHU J3rapHilucH3 KO-
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zupamus. Arap a;, <0 Gyaca, y xonia a;,x, XaAud VHT To-
MOHTa YTKA3aMH3 Ra TEHTCHITHKHHHT HKKafna TOMOMHHM MycGaT

conra Gysamus. Hanxkaza
b“xl + b:gxg + . + bﬂ.—[x _l + b; ; xﬂ.

TeHrcHaaukka sra 6ynamus. Arap (6) na q;, > 06yaca, a;, x,

JaH Ootika ©apya KVIWHAYBYHIADHH TEHICH3JIMKHHHT  VHT
TOMOHHTA ¥TKA3aMH3 Ba WKKaJa TOMOHHHH &; coHra GyJnamus.

Hatuxaza
X,Z2oxtont . e X, ¢

TeHTCH3JMK XOCHJ GynanH.

Hemak, Gepuiaran CHCTEMaHHMHT Xap GHP TEHCCH3NUCHHE
MychaT CoHra KynafiTHpuO, TErHUIH aJMalUTHPHILRApAAH
KefiHH GepH/ral cHcTeMara TeHr KY4JRr KyfHAaTH cHeTe-
MAaHH XOCHJI KHJAAMH3:

{Pl;xnl xn_QQp IR],}Ot
Pz =X, xn;sz R2;; 0, (T)
pan wso ke

(Tyra P, Py, ..., P, Q, ....,Q,R, ... R, nap

dp X Fdpyxy+ o H %, +d 20

KYpHHRILIATY H$oAaaapaHD.

Arap (S) cuctemaga (6) kYpuHMWEArH TeHrcH3THK Gama-
ca, y xoana (T) cucremana Gupuauy Groxk Gyamaian. Hlyuur-
Jex, arap (S) ma g, >0 xypuHMLIArd TEHrCusniuk Gy.amaca,
y xoana (T) cucreMapa uxKuHug Onok GOyamaipn. Arap (S)
cucteMaga a;, = 0 kypuHmuzare TeHrcusauk Gyamaca (T) cuc-
TeMaja YuHHUH GJoK Gysmaiinu.

(T) cucreMa Guaan 6up BakTAa (n — 1) Ta X1, %, ..., X%,
HOMABIYMAM KYHAMIATH TEHTCH3/HKJAD CHCTEMACHHH TeKIUHpa-
MH3!

P, =G ,
[R:;; 0, 9

Gynpa a==1, p, =1 ¢; y=1,r 6yram. (§') cucreMana
(pg + r) 12 TeHrcmaHKaap MaskyA (S') cucrema (S) ra Hic-
6ataH fiyamowr cucrema 6yamub, y (T) cHcTemara TeHr Kywsn
cicrema 6ynand. Arap (T) cucremafa GHPHHYH Ba Y4YHHYH OJOK-
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JIap €KM UKKHAYM Ba YYMHuM Gaokaap Gyamaca, y Xo/iza #yn-
IO cHCTeMa XOCHA GYamMaitan.

Snau GepuAraH sa BYJROW CUCTEMATap €UAMJAPH OpacHAa-
TH GOPMaHULIAM KypadmmK.

Teopexa. Aeap (S) cucmemanune uxmuépuit esumudan
X, HOMABAYMHUNZ Kuldmamuny wukapeak, y xoada (S') dga-
Jowt cucmesmanune bupop edumu xocur 6gradu, aexcumta (S')
GA00M CUCHIEMOUUNE  UXIMUEPUL eHUMU YaYH X, HOMOBAYM-
rure wyrdall Kudsamuny monuwt Mymxungd, yru (S') nume
equmuca Kupumuaca, bepurean (S) cucmemanune ewumu xo-
cia Gljaadu.

Hctoru. (8) cucTemawwsr ewnmu (&, o, ..., o) Te-
piM 6Yyaca, y (T) cuctemanu xam KaHoarsauTtapagd. Ilemak, y
TepuM (S') CHCTEMARHHT Oapua TEHTCHIHKAAPHHH XaM Karoar-
AaHTHpany. TeOpeMaHHHT MKKHHUH KucMMHE HcGoraafiMus, (S°)
chcteMana P, ;Qﬁ TEHICHIJIMK OaMapHJICHH. X, =x{’, X, =
e X3, .., X =x3_, counap (S') cmcTemasunr Gupop euw-
MH Gyncuu. By euumun P, ..., P, Q. ..., Qq, R....,R,
upoganapra Kydcak, Pl ..., PS, Q) ... QL R, ..., R
cotsap XocHA 6yaamm. By connap yuyw PR > Qf(a =T1p; p=
=1, ¢ Rg =0 (y=1, r) renrcnsmkaap Gaxapuaagu. Mx-
Tuépuit Q7 (j =1, q) con H“XTl'Iépl—{ﬁ P}(i=1, p) congau xarta
sMac. Ulynunr yuyd wynzait x? con TonwaazmiH, y P? = x? = Q‘}
TEHrCHIHKAY Kauoatanrupajd. Hemak, x7, ..., £0_,, xlcon-
nap (T) cucremanynr euumu 6ynand. Ulynwanr yuyn 6y connap
cucreMacd (S) chcreMaHHHT xaMm eunmu G¥aamd. SuoM ityagow
(S) cuctema paxar R; =0 TenrcusamkAapaan uéopat GYJ/icuH, AbHH
(S’) cucTemasa GHpHHYH, HKKAHYH Gaokjap 6famacmu. (T) cuc-
TeMaga CHpHH4YH OJ0K GysMacHH. Y xoana x8 consu xf = Q
TEHTCHAAHKNAPHH KAHOATNaHTHpajuraH IApTra acocaH TauMnad
onamus. Arap (T) cucremajza ukkumud 640k Gfamaca, Piz x8
TEHICH3/IMKJAPHH KaHOaT/JaHTHPAQHraH x> COHRH TaHJal oJaMus,
Arap (T) cucteMaga OMpPHHUM Ba MKKHHYH GJOKNAap MaBKYH,
GysMaca, y xolpa xU YpHHTa MXrHépufl COHHH TaHsial OJlamMH3.

l-HaTHXA. YHSHK TEHTCH3JWMKAAP CHCTeMacH (S) HMHC
XaMKORMM 6yauum yuyH yHra fiyagour (S’) cucremaHsur xam-
KOl GYJHLUM 3apyp Ba eTapJH.

2-nartuxa. Depuaran (S) cucreManuur Gapya ewumJiapH
(8') fiynmows cucremanHur xap kawpafd x{, xS, ..., x| ewr-
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mura x% > Q0 8a x0 < P} TEHICHIAMKJIAPHA KaHOATIAHTHDAIH- -
rap uxTHepui x) COHHA GHPJAIUTHPHILAAH XOCHI OYJamd.

DHAW HOMABAYMJAD COHHHM KeTMa-KeT KaMmaiTupuiy #Ay/mi
6unai (S) CHCTEMAHH eWHII YCYAHRH KYpafifiuK.

X1y X3 « .., X, BOMABAYMJH UH3HK/IM TEHFCH3IHEJAPHHAT
uxtiépufi (S) orcremacn yuyH (S") HVaIol CHCTEM2HH TY3RHK.
(S") cucteMagia xy, Xp, ..., X,_, Jlap HOMaBAYMAAPp BynaaH.
S') cucreMa YUyR Xy, X, . .., X,_, HOMaBIYMAapH OGy.iran
{S”y Ayagom cucreMaHn Tyzamms. 1y kapaéHHM AaBoM 3TTH-
pub, GHp Heua KapaMaaH RefMH OMTTa x; HOMa®JyMra sra Gyn-
ran (S"") cucremara xemamus. 2- namkara acocan (5) cucre-
TeMd XAMKOHAM BYIHLH yuyH (5"") cierema XaMKolm 6y-
JHIUK 3apyp Ba erapad. Bup HOMABIyMAH CHCTEMA YUYH YHHHT
RAMAMOAIM ERM XAMIKOWCH3 SMACJHIHHM K¥PCATRIN KHiti sMac.
Ulynna#t xuaus, (S) CHCTEMBHAHT XaMIKOWMM €KM  XaroKofiin
BMACAUTHHA XHCOOMAll yeyaMRY TODRMK. (S) cucteMa  xamiKoii-
JIH G6YACHH, ¥ XONAa YHMHT (apya eunMJAapHHH TOTHMII  YUYVH
(8°), (S”), ..., (S"7') cucTeMaJapH TY3MII Kepak.

Tavpud. (S) cucremasa OupuuuH £ Ta HOMABJIYMHHHT
x§, x5, ..., #% KufmaTnapu OGepunras Ba yhH (S) cHcTema-
BHHC CHpOp eumMHTaua TYAAKPHID MyMKuH ¥jica, SbH

Bty gy ooy 2 7)

consiap Mamxya 6yamb, x9, x), ..., xl, xf PRI x) cncre-
Ma (S) chcremawynr euuMmH 6Vaca, y xoaza (7) chcremara xa-
Oya Kuauu mysmcun Ggacan Kuldsamaap RelHnany.

(S, (87), (5") pa x. K. cucTemam;ap TyauaraH 63y.ca, Ky-
Aujary UMKOHRUATAApra sra  GynaMms:
i) x‘} HOMabAyMHHHr Gapua Kalya Kunafuran KMAMaTAapu-

u (S"') nam TonMuL
2) x) wuiiMar ydyu ymﬂir Guan ONpraJukia X, HOMabiayM-

HUAT KufiMaTrapruy (S™7) man Tonmui
3) %0, X connap Onnan CHPraIHKIA x, HOMABAYMHMHI Oap-

ya KuimMatapuud (S" ") AaH TOMMII BA XOKa3o0.
Mucoa. Yuly cHctemann euumr:
x—y-+320,
J7x+y—11 =0,
3x+ 5y 9 =0.
Euunwi, y ra nucGaran Gepuarad cHCTEMaHd edaMus:
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x+3=y

y=—"Te4+11,
3 9
Yo ——0x— .

by cuctremara Ayamowr cucTema TyaamH3. ¥ cucieMa KyiH-
daruda Gymamgy:

£+3=—T7«+ 11,
3 9
x+3>—§ﬂ#?,
8x = 8, x>l x=1
8 24 ixm—_3
536;2 5

=1 Gyaranja OXMpru TeHrcHammyk Camapuanan. Dy kuli-
MarHA GepuiraH cHcremara KyaMma, Y xoAia

4=y,

y=4
;_E
y 5

Jad y =4 xocun 6{nanu. _
Jlemag, cucremanuur Ourra eumM#t x =1, y =4 Hyaanu.
OHAM SULIMATIM TEHICHIHK TYIIYHYACHHH KYpalumK.

ﬂlx1+azx2+.‘.+anxn+a;0 (8

TeHTCH3WKHH TeKILHpaMH3.

(8) narn HoMmabaymnap OJAHAArH KoxpduuyenTaapan xa-
MHAa OTTACH HOJIAaH (apkaH 6Yaca, (8) TeRTCH3AHK Xamufla
6urra euumra sra Oynagu. Macanai, a, %= 0 6¥aca, y xonfia
Xy =Xg=...=x, =0 xuiimatnap 6epud, ayx; + a > 0 enr-
GamK emuMra sra. (8) Da HOMABJAYMJIAD OMJHIArH Gapuya Ko-
sdeduimenTaap HoAra Terr GYacaH. ¥ xoupa (8) TeHrCH3AWK

0‘x1+0'x2+"'+0'xn+a}0 (g)

KypuHHIIZa 6yaanu.

Arap a con mandHiimac 6yica, HOMABAYMAAD KuiiMar-
JIAPHHHHT HXTHEpHA TymaaMu (9) TEHFCHU3NHKHH KaHOAT-
JAHTHPALM.

Arap ¢ con Manduii 6yaca, (9) TeHrcHaAMK euHMIa
ara aMac. @ coH MaHpH# GYaca, (9) TeHICH3AHKKAa 3H[-
AHATAH TEHICU3NHK ACHHAAIM.
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HOxopnaarunapaan Kkyfingarn xyaoca Keant uHKaih:
(8) TenrcH3nuK eunMra sra GYAMAacAMIH YUyH, YHHHT 3H.A-
AHATAH OFAMINK 3apyp Ba eTapuin.

CHCTeMaHHHT XaMXKOACH3JHK aJOMaTHHHM KYpaialnkK,

L‘l ? Ov
L,=0,
2 (S)
L.=0
TeHICH3NMKAAD CHCTEMAacHHH TeKumpamus. By epaa agx, ~+ dox+
o+ ...+ a,x, +a kKypunnwnary uoopanapiy Ly, Ly, .., L,

6uaan Gearmnaguk. (S;) cpcreMagarn OHPHHYH  TeHTCHIMKHH
manduiiMac £, coHra, WKKHHUHCHEM Manduiimac £, coHra Ba Xo-
Kaso - TEHTCU3MKHM MaudwmitMac K, comra  kyma#rupub, Ke-
AinH Gajya TeHICH3NNKNApHH Xaijad Kyumd, Ky#HAarH TeHICH3-
JHMKKa 3ra Gynamus:

kL +hkl, 4. .. +k L, =0

By TeHrcusnkiu (S;) TEHICH3NHKJIaPHUHT YH3HKJAH KOMOHHAILHS-
cH Jeftwaany. Macanas,

3x—4y+ 5 =0,
— 2+ 5y —720

TERTCH3MKAap cucTteMach Gepuaran 6yaca, MyMKHH GYATaH KOM-
Guuaunasapaax Guttach 2 (3x—4y + 5) + 3{—2x 4 5y — 7)=0
éxt 7y — 11 = O renrcHannk 6ynaan. TeHrCH3MMKJAPHUAT HM-
3UKAH KoMOHHAUHACK TavpudMiaH KyHHAaru sKymJaanap kenmt
YHKAAH:

1. (S) cucTeMaHHHT HXTHEpHE eynMH (S) HUHI TeHr-
CH3MHKNADH YHSHKJAH KOMOHMHANMACH OyaraH pxruépnfi
TEHICH3JIHKHH XaM KaHOaTJZHTHpPAAH.

2. (S) CHCTEMAHHHT TEHICH3JIHKAApHAAH OHpP Hedra
YH3UKAH KOMOHHALUHAHH Ty3cak Ba 6y KOMGHHAUWAJAPAAH
fHa YH3HKAH KOMOHHALHA TY3caK, ¥ Xoaga Xocua 6yJaran
TEHTCH3AHK siHa (S) AarH TEHTCH3JAMKAADHHHT UYH3HKJH
KOMGHHauHscH G¥aaju.

Arap (S) TeHrCU3NMENZPHUHT afipHM YH3HKAH KOMGH-
HAUHUACH 3HAAMATAM TeHrcH3AHK OfJca, y XonAaa cHcreMma
XaMxoiau O¥amaran cucrema OYanagu. By kymaara tec-
KapH XKymJjia XaMm poct Gfnaam.

Teopema. Yusuxau TeHCUBAUKARD CUCTEMACU XAMNOL-
cus Ofauwiy yuayrn OY TEH2CUSAUKAAPHUNZ GUDOR HU3UKAW
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xomOunayuacy 3u00uarsy Texecusauk Ofauwy sapyp sa
erapau.

HMec6oTH TeHrCH3JNHKNAPHHHT XaMJKOACH3 CHCTeMa-
CHIAH XaMMa BaKT 3HANHATIH TEHTCHIJIHK TY3HII MYyM-
KHH 5KaHHHH KypcaTaMn3. ByHuHr yuyk kyfiuaard jemma-
HH HCOOTARAMHS.

JAemma. Hgadow cuctemanting xap 6up Texecusauey
Bepusean TEHSCUSAURKAGD CUCTEMACUHUNE HUSURAL KOMOU-
nayuacy 6aadu.

XaxuKaraH, #yanow cucreMa (S') KyAmjgarn TeHrcus-
JHKJapAaH TY3HJraH:

P,>Q (=T, p B=T.7g) (10)
Fa
R0 (=17 (11)

(10) Tenrcusmuk P, > x, Ba x, = Qp TEHTCH3/HKJAPHH KYLUHLI
HATIXKACHAA XOCHN GVJanu. ¥V TeHTCH3JHKJAapHEHT xap OupH Ge-
puaran (S) cHcTeMalarH afpuM TeHICH3JHKJAAPHUHI HKKala To-
MOHHHH MycOaT coHra KymailtupumimaH xocdd Gyaran. Hemak,
(10) Tenrcaanuk, Gepuaran (S) CHCTEMAHUHP HWKKHTA TEHICH3-
JIHTURAHT KoMOWHauMacH Gynagu. (11) para TeHICH3NHKJApHRHT
xap OHpH (S) TeHrCH3MHKJAp CHCTeMACHHWHT CHTTacHmgaH uGopar.

Iy 6uaan semma McGOT/IAHIM.

Bepunran TeopeMaHHMHT TYFPHJIHTHHE GHTTA HOMABJIYMJH CHC-
TEMA YYyH HCOOT KHJAUL eTapiH.

Xaxukartan, (S) cHCTEMa 7 TAa HOMABIAYMIN, 3UAAHATIH YH-
3HKJAH TEHTCH3JHKJAP cHcTeMacH OyacaH. (S) yuyu (S87), (S7)
Ba xokaso (S”~') #ynmom cucTemanmapuu Tysamma. Hatwkana,
(S), (S, (8" ..., (87") cuctemanap ketma-keT/mrara 3ra 69-
navis. By epaa (S”7') x; HOMAaBAYMAM cHcTeMa GyJiamy.

UH3HK/M TEHICU3/MKJIAP CHCTEMACHHHHT XaMKOAAM 6Yanumn
ydyH ydra fiyagonn cucreMa xamkofiyH OY/MUM 3apyp Ba eTap-
Ji, Aeran xymaara kypa (S) cucrema Xamkolcns Gyuca, y
xoMaa (8" cucrema XaM XaMmKoficus cHcreMa Oysanu. Arap
TOOPeMAHUHT TYFPH/MIAHM GHP HOMABAYMIh CHCTEMA YUYH VpuH-
JK Ael dapaz Kaacak, yngan (S" _l) TeHICHITHK /AP CHCTEMACH*
HHHT GHpOP UH3UKJH KOMGHHALMACH 3WAAHATIM TEHTcH3IHK OF-
QUK Kesmnd yHKaau. JIeKHH OKOpHAATH JieMMara acecad (8"
CHCTEMAHHHI Xap GHP TEHrCH3JHrH GepHaran (S) cHcTema TeHT-
CH3AHKMADHHUHT KoMOuHalmsack Gymagn. [Hemak, (S) cherema
TeHICH3MMKAAPHHUKT AHPHM KOMOHHALMACH 3MAZMATIA GYAajH.
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DHIM TEOPEMAHHHT TYFPHAMTHHM KyliuZarn GRp HOMabayM-
JI} TEHICH /KNP  CHCTEMaCH YUYH TeKIMpIMM3:

ax+b =0,

ax 1 by, =0,

ST (12)

a, x+6 20
(12) xamkohmmac TEHICHATHKAp cucTemacH Oyacun. By cuc-
Temaga O-x+ > 0 (Gynza b —wmanduit con) KypumMwAATH
TeHFCHIUK KaTHatUMakay fe6 ¢apas KHJIAMH3. X HUHT OJAH-
maru Gapua  gosgxpUiMEHTAADHH HOJAAN (GApKAR  medMm MyM-
KHH. @y, @y, . .., @, COHAPp oOpacuia MycGarnapu xaM, Ma-
Guitiapy xay mapxyl. XaKUKaTa®, arap q, dg, . .., a, Jap-
BUHT Gapyack OMp Xua winopanm Gynca, MacafaH, mycfaT Wo-
panu 6¥ica, (12) TEHrCHNHKIAP CHCTeMAacH

{
k=2
ay
xm—2
a
P
x e —
1 = am
kyprEuiura Keaub, cucrema xamwofiym G6Vaap anm. Aftaiimk,
(12) ra k12 a1 @, ..., @, COH MycGar, Ko/raH (m— &) 1a
con manduit 6yncun. Y xoapa (12} cicrema
by b
X=—, X< — Rl
@ LA
b b
X == — ;’—' XL — k+
: Ttz (13)
b b
=—t, ag—2
{ ag B
CHCTEMATA TEeHT KYuNud 63751}1&{.
b
Arap (13) ma — L, — =2, . .. ,—-b—* COHJIApHAHr I KaT-
Qy, 5 ap
. bt bm
TacHli @; — ———, ... ,— == COHJIaDHHMI 3HI Ruunruun f pe-
Ut am

cak, (I13) cucrema eunmmap tynaamm [o; Bl wecmapa éramm.
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Wiymuar yuyn (18) cucremanuwar xamiolicns 6ymumm  yuyn
o >0 6Vmuum Kepak.

o= — il_ Ba 6 == b
ay Om
Gy ncuu.
¥ xonpa — b > —b—"‘-, SyHaaH
&y am
b, a; —ba,0<0 (14)
Gaxapunann (6yuma a, >0 Ba a, < 0 3kaH/MMrHEH 3C]am Ke-
pax)

Arap (12) crcTeManuur GHPHHYH TEHTCHIHIHHH MycfaT a,,
COHTA, OXHPIH TeMTCH3/MIFMHH 3ca Myclar @, coHra gynafTi-
pub, ynapHH KVILCAK,

0-x+ (b0, —ba)>0

KYpUHHIIOATA 9H3UKNH komOumaumara sra Gyaamus. Dy
TeHrcH3NAHK (14) ra acocad 3WAIAHMSTAH TEHrcH3AHK 6yaa-
Iu. Hdemag, GHTTa HOMABAYMJH TEHTCH3AUKAApD CHCTEMACH
yyya TeopeMa ¥pHHaAH. Flyazom cHereMa TylyHvacHra
acocal GepHarad TeopeMa (n—I1) Ta HOMAbAYMJAH YH3HK-
JIH TeHTCH3JHKAAD CHCTEMACH YuYH TYFpH 6YAH0, YHHET 1
HOMADBAYMJH MH3UKJIH TEHICH3NHRJAAPH CHCTEMAacH YayH
TYFPUNHTE Keaud yuyanm.

2-reopema (Munxoscikui reopemacu). Bup xuncau
YUIUKAU TERZCUIAUKAGD cUCTeMacununz xap 6up narua-
cu By CUCTeMAHUHE MANGUAMAC KOIPPUUUEHTAL «U3UKAL
rombunayuacudan ubopar 6jradu.

Hcéoru Ydy

Pr=ayxFapet+ ... Fx,x, 20,
Fo=pnX F e+ ... +a,x, 20, (15)

Fp=a, %+ a0+ ... +a,,x>0
6Up MHHCJH CHCTEMA BA YHUMI HCTAATAH

P=auym+ax,+...+a,x =0 (16)

HATH¥ACH OepMAraH GYJCHH.

¢ mycbat con 6¥aranga & +- ¢ < 0 Karbult TEHICH3/MK XaM
(15) cHcremaHWHr HATHXXACH SKAHJHTH paBwad, uyyHkH (16) Hu
KaHOATNAHTHPYBUH Xap GHp eudM & + ¢ >0 Hu XaM anfarta
Kavoarmantapagi. ¥ xonfa F+ ¢ 0, P4+ c<<0 cucrema

288



xamxoiichs 6§naau, uynku & -+ ¢ >0 nuwr eunmit Oup BaxTaa
¥+ <0 ne XaM KaHOATHAHTHDHIIA MYMKHH 3Mmac. (15) cuc-
TEMAHRHT WCTAnran eunMu & + ¢ > 0 yyyH xaM eunM Gyaraxn
catab/m

P20, 820,...,8,20,—F—c>0 a7n
CHCTEMA XaMKOHJH GyJmarad cucrema GVJagn.

1- TeopeMana Gepuarag XammKOHCHSAHK aJOMATHTA  aCOCaH,
MatuMiMac Ry,R,, . . ., k,, R coHnap MasxyR Gysranu xoaia,
(17) cHCTEMAHHHT YH3MK/H

R+ RT+ . R F R —F—)=0
komGanaumac 0-x, +0-x,+ ...+ 0.x, +b6=0-+b=0b20

BKATMATIH TeHICH3MMKHY ndonanalimy, Gynaa b < 0. Hlynaail
KHub,

MO+ RSP F R P, —RP—ke =0+
TeHraMK GaKapunagh. Dymaan, &, &,, ..., #,, & Jjap Oup
KHHCAH Hboja Ofarand yuyr (0304 Xamu GYAMaraH) OXHprH

TEeHTVIHKAAH ~— ke — & = 0 TeHrMK Keymu6 uyukapu. b < 0, ¢ >0
Ofaranu yaya & >0 6faany. emax,

RE& 1+ Pt .+ R P, —RP =0, (18)
—h ks ko
F=Art et . +p, (19)

6yHaa -'E‘— >0, uynku &, > 0.

(19) renrankpad kypuramuky, (16) Tenrcuamnk {15) cucre-
MAHHHT YH3PKJH KOMOMHALUMSCH 3KaH.

83- §. TEHFCU3JIMKJIAP CUCTEMACHHBUHT MAHPHAMAC
E4YUMJIAPH

Kjn xonaapaa
Gt at .. Fax,+ 630,
Gy Xy + Ao+ . ..+ a,, %, 4+ 8,20,

----------------

(1

n>20 030 ...,x>0 (1)



IIApTIAPHA KAHOATJIAHTHPYBUM ManuiMac euMJIapuHH  TomHil
Tata® sTHsamM, Bynnailt xoanapaa

8kt ax+ ... Fa,x,+6 =0
Qo %yt o+ . ..+, %, + 5, 20,
.............. (2

%20 %30...,x, >0

cucTeMan® ey KudoA IKAHIUCH V3-Y3HAAH MABAYM.
Tabpud. (2) CHCTEMAHMHT Manuisac ewumu ned x, =
=ety 320, X;=0,>» 0, . . ., x,= o, = 0 COHNApAAH Ty3HATaH (o,
Qgy -« » 5 &,) CHHAMIA AHTHAZMH.
(2) cucremamunr (1) xnemu daxar wmaudwfivac euumaapra-
ruHa 3raaup. Hemax, (2) CHCTEM2 XaMXKOH/IH GYAUUIM YYYH YHHHT

ayp X +apx, ... +a,x,+ 820
By Qg+ . ..+, x, + b, 20, @)

................

Q% +e.,x+...+a,x +6, >0

KHCMH XaM MaHnjpHAMac eduMiapra 3ra OyAHWIH JO3UM,
Akc xonna, 95HH (3} HUHT MaHOHAMAC SYHMIAPH MABKYIHL
6ynMaranna, (2) xaMXoisiH GyAmMaraH cHCTeMaHH Ho-
Aanafny,

Macaanan,
2% F Xy —%,+3 =0,
l-——xl + 2% —x,4+ 820,
CHCTEMa XaMikoilJH, uynke YHHer sandwuiivac (2, 0,6} eunmmu

MABKYE.
JlexHH

—2y —x, —x;,— 220,
20 130 50

CHCTeMa XaMMONCH3, YYHKH OGHPHHYHM HKKHTA TEHTCH3VIHK-
HaH TysHAraH cucTeManaAr Manduafimac eyumu HYK,

Teopema. (3) TeHacu3AUKAQD cUCTeMACUNUNZ RARPUE-
MAC equmaapi Mmaemcyd 6amaca, 6y TenecHIAUKAGDRUMHE
Gupop wusuxau xombunayuscy wyndad

{—xl—Qx,—Sx,—-l >0,
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ax,+ @it ... tax,+b620 (4)

Kipuruea seaxu, 6ynode a; <0 (i=1,n), b <0 wapmaap
bascapuradu.

Hcooru. (3) cucrema ManduiiMac eyumsiapra sra GyamMaca,
(2) xamaoficHs cucremany Hdoranafigy. Y xoama xammoficHs-
JIHK afoMaTHTa MyBoGHK (2) cHCTeMaHuHT

0'x1+0'x2+.-o"{‘0’x“+b;0 (5)
KYPHHHLIZATH SHAAMATAH YH3MKIH KOMOHHALMACH MaBxKyR Oy-
aa, Gyiaga b << 6Ynanm,

Mamymm {5) Tenrcu3MMK KyfHiaaraua ;\qocwl KHJIHHAAH:
(2) cucremanpur 6HpHLH'-IH . Ta TEHTCH3JMTHHE MOC PaBMUIA
L0 420,..., I, >0 counapra Ba KeflHHrM A TacHiH
=0 ky> 0 v+ s R 220 coHnapra kynafitupuG Ba cyurpa
Y/12pHH KaAM&-X@Il 'fgj’;muﬁ

" .
().; i a;1+k1)x1—1—( 2 105 +k,) +. +(}_ Lajn +kn )x;; 4
]==| j=t
+ z by= (a1 + k) 2+ @3+ k)Xot .o (@0 the) tn +b=
ja=1
=0-x5+0xn+...+0x+56>0
TeHPCHIMKHE XOCMA  Kiiamus. [emak, ar = — 4k < 0(/ =
=1, n), b<< 0.
Macanan YOKOPHAATH MKKAHYH MECOMZA KeITHpHAran
— X, — 2%, — 3x; — | =0,
""‘2x;—x2'—x3—2_;0
CHCTEMAaHHHr MaHduiiMac eunMaapra ara 3Mac/iuri Snsra
MabAYM, DHOH, MacajaH, GHPHHYH TEHICH3JHKHH 2 ra Ba
. MKKHHIREN 3 ra k¥nadthpud, yiapHu XagMa-xan gjuicax,
KyHHAarH YH3IHKAH KOMOHHAUMAHH XOCHN KHIAMHS3;
- 8x1 - Tx‘_"gxa —_— 8 ; 0-
DHEH, XaMIKOMCH3 CHCTEMAHHHI TEHICHAMKMADHHH MOC PABHII-
Ja 2, 3, 8, 7, 9 napra kynafiTupué gywcak, 0-x;+ 0-x, +
4+ 0-x,— 8 > 0 uHM3IAKIH ‘KOMOHHALMA KeAHO UHKAAH.

. 84- §, HH3HKJIH TEHTVIAMAJIAP CHCTEMACHHHHP MAH‘I’HHMAC
EYUMJIAPH

ymﬁy
aj1x1 "l" a}sxs vt a,m Xp = bj U =1,m m) - ()



TeHITaMaaap cucTeMacHHHur MaHduAMac, SbHH
x]_;O, x,;o, -..,xn}o, (2)

IAPTHH KAHOATJAHTHPYBYH eYHMMIADHHH Hajawl OMiaH DyFy//a-
Hamp3, ByHnafl euMMAapHUHT MaBXYAJHIH

ap Xy + aj;xz']" et & Xn 2> ij (3)
apy + @ x4 anxa <Y

TEHrCH3HKJAD CHCTEMACHEHHT XaMKoNaH GYamunra 60raNK. (3)

CHCTEMAHHHT XaMMKOHMLIHK Macasiach

i Qi1 Xy + aXs +...-+ Qin Xn ;} bj, (4)
—Q X — QpaXg— .+ . QnXn = — bj

CHCTEMaHIHT XaMMKOMAHINK Macajach GunaH ycTMa-yeT TYWalH.
ilyunast kunub, (1) cucrema Manduiimac ewnmnapra sra 6¥nca,
(4) cucrem a xamwoliau 6YJand Ba aKCHHuA.

Mucoa Ywmly [2x-—x,-+ x3 =15,
X3+ 3xy — Qx5 =—3

cicreMa x, >0, %, 3> 0, x> 0 ‘mapraa mandufivac (1, 2, 5)
eynMra ara.

WkgnH4naan, 2%, — X3+ x5 = 5,
xl +312""'2x3 ;"-"3,
— 2%+ X3— X 2> —5,
—xy—3xy + 2% = 3,
xl ;0, xs;’O, xs;{)

CHCTEMaZ XaMMKOH/HM, UYHKH YHHHT eunmaapugad Gupu (I, 2, 5)
Gy nanu,

85- §, YH3HKJH HPOrPAMMAJNAIL

YnsugAn nporpaMmanaml MareMaTHKaHHHr IWyHAai G-
JHMHEH, ¥ OHpD Heura Y3rapypudiH [ 4HIHKAH QYHKUHSA-
HHHT (9M3HKJH (OPMAHHHT) SHF KaTTa (MAKCHMYM) E&KH
IMr KHYAK (MMUHHMYM) KHAMATHHH TORHHI YCYJanapd Gu«
JaH lyFyananaad. | ymkuMs TtapkMOmmarn ysrapysul-
Aap, SHSHKJH TeHrJaManap EKR YH3HKJAH TeRrCH3ANKJIAp
CUCTEMACHHHHI  ROMabiayMJaapuun  udopanafdiza Ba f
GOYHELHA ¥3rapypBuHJapHRHHT KHAMAaTJAapH IOy CHCTEMa-
HEHT MOC DabBHiUIAa TaHAaHraH MaHbUAMAC euHMH GHAaH
aHHKAaHagH, YHSHKAH TNporpaMManall ycyJAJapuHH Kya-
nab eyHANaAMTraR MacajajapiaH KyAHaa OanpsH Oupaapu-
HH KypHO jrafinnk.
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I. Tpancnopr macanacH, M,, M,, M; xymMup xouJapy,
Xap ofiza Moc paBHILILA 4, &, d; TOHHALAH KYMHP KasuO uuKap
gapu. by kimup &y, &7, 5?3 KOpXOHAMAPra eTKasu  Gepuid
6y KOPXOHAMAPHHHI KyMuMpra Xap ofilarH TanabH MoC paBHLl
b, by, b, TOHHAHW TAUKKA 3Tagu. DHp TOHHA KYMHPHH KO
Dad &, &F,, &5 KopxoHara evkasué Oepriu xapawataapy C;
CcyMHM Tawkua sTam ((=1,2, 3 j=1, 2, 3).

Macana gyhnnaraua }gyﬁnnaﬂ.n K?MHpHH KOHJIapaa
KOPXOHAMRAPra TAWHIIBHHT YMYMHH XapaM{aTH 3HI' apsq
fAapxia (3Hr KHYHMK — MHHEHMYM) GFJcHH.

Kounap xap ofina Xasuiran kKYMHDHH COTHMMTA MaH(QaaTAc
6Varanmary caGabmm @, 4 a, 4 a3 = b + by + by Kamuaran ki
MHED MHKIOpH COTHAraH MuKIopra TeHT AeG xHcoGual TatHui
Jup.

M; KonaaH &F; KOPXOHATAa KeNATHDHATAaH KYMHDHH X TO
HA flecak, KyMup TALIHIU pecacH KYHWAArH wagsan Oyiuva G3
NamH:

Xamma XyHatrara
| &y &y &y KIMAp
My l 11 X1 13 | 0y
M; | 23 i Xag Xp3 | ag
Mg ' X3 gz X33 Qg
X.amMa KeJTHPHI-
ran xjsup by by bs

M; xounapaan &; KopxoHasapra MKYHaTAIraH KYMHP MHK
1OpH
Xg1 T Xgg A Xag = g, (1
Xg1 T Xag 1 Xz =g
3ym6, M; napsan &; napra KeaTHPUIraH KYMHD MHUKAOPH 3C:
{ X1+ Xy b ¥ = by,

{xu X+ =0,

Xig F Xgg + Xgo = by, @
X1 Xp3 + Xap == by
¥y aann.

Jeaamma. (1) a (2) cucremasapia a,= by, @, = by, a,=b,
YUMIDH LApT 3Mac, JeKHH a4, - A -+ a; = b, + by -+ by Tedr-
WK GamapHauunt rasad KHadHARH.

X;; TOHH3 KYMMPHE TAUMIU XapaxatH C;x; cyM OyaraHsiad
aMMa @) + @y - g5 KYMHPHH TAIlKII XapaKaTH
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f=eu%yy F C1s¥as + Crgiag + Car¥Xon + CoaXon + Coghog + Cpi¥sy
I C3pXg3 4 Cag¥as

CYMHH TAUIKHJA 3TamH.

Hemax, (1) Ba (2) napHu Gupranukia onuin OGunad
TY3HATaH 9 Ta HOMaBAYMAH 6 Ta TeHraaManap CHCTEMacH-
HUHT MaHpHfMac, abHU OHpOpTa XaM HOAAaH KHUHK 6§J«
MaraH euAMnapuiad WyHzaf

E-3 -2 k= o o -] =l =) -]
Xips Xyge ¥izs Xops Xoor Xpg Xy ¥390 X33

CUAMHH TaHJAIUMMH3 Jo3HMkd, OyHIA f Qopmanard xgy $3rapys-
YRAADHWHT X;; KuiMaTAapuza 6y (opMa SHT KMUMK KuiiMaTra
ara GYACHH.

Macanaga M; KORNADHHHT COHH GHAaH &°; KOPXOHAJAPHEHP
COHM UXTHEpHIZHp Ba yJap OHp-OHpura TeHr OYJHIOIM WapT
sMac. ¥myman M; (i = 1, m) xonnap sa &; (j= 1, n) Kopxona-
Jap YUyH m=<If, #t =1, m >4 X0Jnapiad GupH Gamapulid-
I MYMKHH.

2. Mapxes macanacd. Macasawunr wiapTe Kydéingarnua: k-
KH Xna & Ba &, OSHK-OBKAT Maxcynotuza Ny, N,, N, Hcren-
MOA MomAadap (Er, Kpaxmaa, okc#a) Gop. & ({ = |, 2,) maxcy-
Jot Gupauragare Ny (j =1, 2, 3) HCTeDBMON MOAJAHAHT MHKAOPH
a; 6%m6, 6y N; [mopnara OpraHMsMIAarH KysHIAJHK TaJal
MHKIOPH by aup. &¢ MaxcynOT OHPJHTHHHHT HapXH ¢ CYM.

Kyinnarn MacanaHu euHil JIOsHM: &; MaxcymoTHY uryHAafl
Xi MHKIOPAA ONMIN KEpakKH, OPraHusMHEHHr N; uerenMoad MOJ-
Janapra Tana0i KOHHKTHMDHJICHH BAa OBKATHHHF HApXH 3HI' 4p3CH
Gy aceH.

Papinanku, OBKATHHHT YMyMHI Hapxu [ = cyxy + €%y cim-
map. & Ba &, maxcyJoTaapiarg N, MONNAHMAT yMYMME Miak-
DOPH @1 Xy + @y %, Ta, Ny MOLJAHHRH @,,%; + Ga%, Ta Ba Ny
MOIJAHHKH @y4%) - dpgX, Ta TeHr O6yAuG, yJAap moc pPaBHIAA
by, by, b; nappan xaM OYJIMACAHTH, ABHH

ag% + anx, = by,
1%, + Boa¥a 3> by, 4
U155y + Qopp = by '
TEHICH3/IAKJIAp cHCTeMacH YpUHJH GFJHIH Kepak.
(4) cHCTeMaRMHT MaupuiiMac euumJapiiad wmyHZak (x], X7)

CUMMPHH TaWJALUAMP3 JIOSHMKH, Y f UMSHKJIH ¢opmara SHT Kd-
9HK KHHMaTRE GepclH.

3. boilink maumGanapuzan doiipanapnm macanacu. Kop-
XoHa XoM alé, acGol- YCKvHA Ba XoOKasoqap KaGh GoRaMK MaH-
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Gasapura sra GyacuH. Dy KopXOHAaHHHI TerMiuau ViuoB 6Hp-
JHKJaph OuAaH by, b,, b; MHKJAOPHA OJMHIAH Y4 XHA py, Py,
P, Coitnuk wmaH6anapu (pecypciapd} MaskyA. KopxoHa HKKH
X4 T; Ba T, MoJl (T0Bap) MWIAb 4HKAPATH. T,, T, MOJJIAp GHp-
JUTHHH HULTA0 uUMKApHW YUVH 5y, fh, p, OOHIRK ManbasapH
CHPAUFHHUHT @, TacH Tasiab KWIMHAMM. T,, T, MOMMap Gupiu- -
THIaH KOpXOHA ¢; CYM Japomap ofau. Kopxowama p,, 7., ps
Goilimmk wmanbanapH KaMmrapMacH MHKIOPH by, b,, by BaH ubo-
par.

KopXxoHaHHHF SHI K¥N AapoMai O/RMUI MacanacH KyHHJaazH.
Hwna6 uakapiirad v; Ba T, MaxCyJoT MAKAOPDHHH MOC pa-
BHIIZA X, Ba X; OPKAMH OeNIHfacak, KOPXOHAaHHHT AapoMaiM
F=cx 4+ cx, cymuu Tamkua stagu. Mkkana maxcyaoTHu
AwAal uxKapumpa $oHAansanuaran py, p,, p, CofiaHK MaHGa-
JIAPHHHHT YMYMHH MHKAODH @; X =+ ;% 6y/m6, y b; nan oprt-
MACAHEH Kepak.

Jemar, Macanapd €UHIL Y4yH

@y + G < by,

XXy + poXy < by,

gy Xy AgoXts < by, 5)
20 %20

CHCTEMAHEKT IyHAal manbufi 6yaMarad euHMHHH TOMHLI
KepakkH, y [ YH3HKAH QYHKUHAra 3HT xaTra KHiimar fep-
CHH.

By wmacanapa xam 4, py, p, GoliHk mauGamapuHuHT Ba
MIA0 YMKAPHIANMIAH T,, T; MaxXCYJOTJAPHHHT #t Ba 1t COHH
Xap KaHya GYAMIIM, ABHH M > 1, m = 1, m < 6YJHILE MYMKHH,

bupuuun Macanapa (1) Ba (2) ZaH TySH/ra" TeHraa-
Manap CHCTeMAacH, WIYHHHTAEK, HKKHHYH Ba YYHHUH Maca-
aanapiaa (4) Ba (5) TeHrcMajMKaap cHcreManapu 6y Ma-
cananapHHAT YeKNaHHUWNapH AefinAalu.

Bowkaua aiitrasga, yaap 6y macanafapHUHT YeKJIaHHIM
TeHrJaManapy Ba 4YEK/IAHHID TeHICH3JHKNapH 1eb6 arta-
JaaziH.

Tenrnamanap éxu TEHICH3NHKNAP CHCTEMAcCHHHHT MC-
TaATaH MaH@ui OVaMarad eduMH YDHHJH exyuM Jefinna-
an. f dopmara Tamal KHAHHTaH 2HT KarTa (8KH 3HT KH-
uHK) KuiiMar GepyBuM VDHHAH eyHM 5ca ONTHMAan eyHM
gefinnagn. OntuMan eunM MaBxkyn Gysca, y Arona Gjnu-
wH wapt 3Mac. OnTuMan eywmaap uYeKcHs Kyn Gyauiny
MYMKHH.
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UHsHKAH nporpaMManail yeyJR OGHJAH  euHAaguraf
Macanajari UEKJAHHII TEHIJIaMafJapH YpHHTa YeKJaHAL
TEHTCHAJIHKAADHNH Ba aKCHHY3, UEKMABHOI TEHICH3AWKAA-
PH YpRHra YeKJNAHHII TeHrJaMaJlapHHH OJNHII MyMKHH. Xa-
KHKAaTad, YH3HKJAH OpOrpaMMajallliHHr OHpPOp MacaJsacH-
HH eyHIaa yumoby

@iy + Qe oo LA %, = by,
Qg Xy + QpeXo b . L @y X, = bg, ©)
amlxl + amzxz + v + amnxn = bm

YeKJAHAL TeHIVIaMasapHd Ba UYH3AKIH

f=eaxtoxnt...+ox, . (7)

dopma xocun Kuaumran Gyncuw. By epia 6,30 (= Im)
Ae6 dapaz KUAMII MYMKWH, GYHKH bf.< 0 maptHa j TewrsiaMa-
HH (— 1) ra xynafirupmn kudost. (6) HUHT r Ta TeHITIAMACHHR
(r < m), macanan, wyHAal x,, xz,. . +» X, Jlapra rucGartan evak-
JIHK, ABHH

X = bi -+ a';r-]-} X+ a1’5+2 Xt ...+ a;p Kps

X = bﬁ + a?r-}-'l xr-i—l + a2r+2 Ko 4.+ Qyn X, (8)
i x,=b ta, xte, x4 Fa

6ymi6, 6ynna b, =0, b, >0,..., b =0 mapr Gakapuicuu.
Bus (6) manr tdakar YpuHaH eunmiapn CHNARTHHA HIU KYPraHH-
w3 cababam, x, =90, x, >0, ..., x, = 0 Gysranugan (8),

b -+ alr-{-l Xrxl + a]r+2 r+2 + -+ a,,,xn =0,
b + a2r+] x,r+f + 2r+2 '.-_,_2 + a ; 0 (9)

b + arr+l xr+l + lg.fr+:‘? 42 + : + a;n xn = 0

Te HTCH3JHK/IAap CHCTEMAcHTa OJmb KeaajiH,
Jemag, (6) Tenrnamanap cHcremacu YpHHra (9) TeHTCHAJHK~
J1ap CHCTEMACHHH e€uHO, VHHHT VpHH/M (xr_H, x,_,_.,, e ey er

eunMHEH Tomamus. Cyurpa (8) opkamu x, = x| = 0, x,=x, >
=20,.. ., x,=x, >0 napnu annknag, (6) nunr Ypusaw (xj,
Xy, ..., X) €YHMH YUYH [ HHMHT MaKCHMyM &KH MHHHMYMUHH

U3 naiMH3.
AKcuHYa, MacasanH eynul
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a_ux,_ + alﬁs"l- LI + a]nxn";" b]_ ; 0,
Gy Xy 8y +. . G, x,+ 0, >0, (10)
amlxl +am2x2+ T '+amnxn+bm ;’0
cucremMara Ba (7) dopmara oqmb kenram Gyacuy.. (10) par
GUPHHYH TEHTCH3MKHUHT Yan TOMOHHTA KJIMMYa X, ., HOMab-
JIYMHH, HKKUHYH TCHTCH3/IHKHHHI Yan TOMOHHFA X, , HOMABJIyM-
HH, ..., M- TCHICHIIHKHWHT 44Nl TOMOHHFA X,. . HOMABJIYMHH
KHDHTCaK, KYHWJATH TeHrNamaiap CHCTeMacH XocHa OYnanu:
an%y b apxg+ . X, —bix, . = 0,
a2lx1 + 39Xy + A + a?nxn "bzxn-w = 0'
a5 ta+ ... +a,r, —b,x, +m=0.
Supu, 6y cucTeMaHWHT WyHmad (x[, x5, ..., X, X, TR
X, +m) YPHHJH UHMMHH TORMUIMMH3 JOSHMKH, HATIDKAAA X, Xo
v« X, COHMAp (7) dopMand MAKCHMyMJIAMTHPCUH (8KH MHHH
MYMIALITHPCHH),
Ht m
Dagn <y & Yayx =b
=1 =l

"
CHCTeMaHUHT | = zfpf x;, Un3AKM GOpMATa MAKCHMYM EKH Mu-

i=t
HEMYM KHAMATHH GepyBUH ONTHMAJN (%, O, . . ., &,) SUHMHHH

QHAKJAI YHSHKAH NPOrpaMMaJAIIHHHE CTAHAAPT MacafjacH fJe-
fmaaiu, f unsukaM QOpMAHHHT 6y MAKCHMYM SKH  MHHHMYM
KHEMATH YM3HKAH FAPOrpaMMaNalllHUHT KHilMaTh He6 arasiand.

n

Eaﬁx‘- =b, (j= 1,m) CHCTEMAHWHT UH3MKM (YHKUHACHIa-
=l

MAKCHMyM ©KH MUHHMYM KHAMaTHd G2pyeuH ONTHMAJ €UHMWHH,
ABHH (), g, .+ o, ©,) HH TONHUI YH3MKAH TPOrPAMMAJIALIHKHE

KHAHOHHK Macajacd HsHunamd. Dydana xau f vuMr xufiMaTth uM-
SHKJAH TIPOTPAMMAJIAINHUHT KHAMATHAAY Hiopar.

86- §. ¥3APO NKKH EKJIAMA MACAJIATIAP

Uusukau nporpaMMaawHiEr KaHAaldAup MacanacH MyHocas
Gatn Gunan ywby
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apx tapgt,t+. ..t ax, 2b (i =1m) (1)
%20 (k=1n),
YEKMAHHLT TEHTCH3IMHKaPH Ba
f=axn+ent+...+c,x, (2)

yu3HKIH dopma Gepuaran GyvicuH. Papas Kuaahauk, (1)
CHCTEMAHHHT ONTHMan euydMH ydyR (2) dopMaHH MHHH-
MYMAAWTRPUE JO3uM Gyacur. (1)— (2} wmacaaanu pact-
naGkyd Macaaa aefiMus,

Ana Ourta nmporpamMMaaail Macaaach Gepuaran G-
Jaub, y

a”y,-}-aﬁyz-I—...—l-am}ymgcj(f=fn?) {3)

Yo = 0 (S = m)
UYeKMaHKUY! TeHrCH3HKNApU Ba
e=bthtbthht ...+ bptn 4)

9U3NKAN dopMa BocHTach Ounan ndonanancnu, By epaa
(3) cncTeMaHuHr QNTHMAan edMMH YuyR (4) HH MaKCHMYyM-
JawWTHpHD rtaxal kaxauragH. (3)—(4) MacansaHH zacT-
nakura #HucfataH HKKH EKnmaMa Mmacana gef arafimns.

Hactnabki Ba HKkH EkJAaMa MacaJanapHHHT MAaTpH-
ganapn Gup-OMpuHra HucbartaH TpPaHCIOHMPAAHTAHAHP,
ABHU

al‘l alz LI aln all aal L aml

Gay an . . . @ Uyo Qoa . . i X
A= %2 Y22 on pa A, = 122 me

oy Q. - -2, amazu...amm

(1) cuctemanuur oson xapnapu (2) dopmaHusr xKoagp-
puuMeHTIapuIan Ba akcHHua, (2) QopMarBHHET K03dhdn-
neHriapn (1) cHeTeMaHHHr 030& XaZaapuiai uGopar-
RHD,

(1} cmcreMaHHHr XaMMa TEHTCH3AHKAApDH == MabHOTA
Ba (3) cucTeMa s5ca, aKcHHYA, = MabHOra ara.

(1)~—(2) wmacaaa aactra6km macana, (3)—{4) wmaca-
Jla yAra ¥Kke €Kaama Macana, MYyHHHT yuys (3) cHcrema-
JAaTH  TeRICHIJHKJAAPHHHT MABHOCHUHH =5 AaH > ra an-
MalUTHPaMH3 Ba ¢ HHHT MaKCHMYMH YpHHra MHHUMYMHHH,
[ uBHr sca, akcHHYa, MUHHMYMH VPHHra MaxCHMYMHHH H3-
aamimus kKepak. DBywra spmwunmr yuyda (1) Ba (3) nmarm
XaMMa TEHICH3JNHKMAADHHHE HKKH ToMoHuHM {—I1) ra ¥-
NaiTepus, KYyAHAATHAGDHEE XOCHJI WHJAMH3:
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—Q Y — Gy Y — ... —, Y= — (= 1,m),

— @Y — Oy Xy— . — O X, < —b; (( = Lm),
]
—f=—ty —Chy— ... —Cx, = (=) %,
[y .
—o=—by —bty—.. . —buyy= E (—b) y;
i=i

Memak, 6usra min (—-¢) sa max {—f) JapHH auuKAaw
Tana® guamnagu. By sca xyfwparnnd Gepaau:

min (—¢) = mmz(——b) y; = —max z by =
==l

= —max ¢, min {—¢) = —maxe,
Ilysra yxniam

max {—f} = maxZ(-—c) x; =——mm20 X =
j=1
= -—-rmnf, max {(— [} = — minf.
Bysapaan:
max ¢ = —min (—¢), minf = —max (—f).

I-meapena. (1) ea (3} cu«,memx:apnuua UCMANZAR [pUN-
Au exumaapuny moc pasuwda (%, x3, .. ., x2) ea (y), 43, .
y°) opxasu beacuracax, y xordn [ eéa ¢ Qopmaraprunz Oy
enumaapoazt fo 8a @, KudMamaapu fo = @, MEN2CUSAUKAL KO-
Hoamaaumu

Hceboru, (l) (2), (3), (4) napra YpHH/IH eUMMAAPHH KYHHG,
KyHAuparanapra sra 6yJaaMus:

ay Rt ayd .. Faal=b (=1m),

fo=e, X0+, xd + ...+, %0, 16)
a; a0+ . tau < (= L),
P =04 +o,8+ . -+ a4 ®
(5) Teurcusmakmapuy M2 paswumtia 49, 49, ..., y% napra

Kymnafitupud, caTpiap Oyimua Kyulc ak,
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I m

m
> 2Ry > by =0 M
7=l i=t fa=l
xe/m6 uukanu. Llyawnraex, (6) TeHrCH3NHKJIAPHE MOC PaBHIUAA
%0, %3, ..., x2 napra kynafitupus, yctyHaap GyfiHua Kyuwcak,
n m 3 .
E Ea“x‘}y? < 2 ¢, x¢ = f, 'C)
=t f=t j=
XocHn 6ynamu. (7) Ba (8) Map f, = g 9<aHAHrHHA GHAAHPAIH.

Hatuxa., Arap ¢, = f, TeHIMHK Gaxaphuica, ¢, =,maxo
B2 fy'=min f, 6ynamm, avan (xf, x5, ..., x%) Ba (42, yd, .
y?) nap onruman ewmviapHr ndomanafing.

XaKHKaTaH, 10KOPHIArH TeopeMara acocaH, HeTaaraH ¥pHH/H
(4, 23, ..., ) B3 (), G2, ... 4) ewwnap yayH o< fo
Oyairann caGabsmu f, cOH @ PopMa KUAMATIADHHHHT IOKOPH Ye-
rapacH, ¢, coH 3ca f dopva KuiiMarJapHHUAr KyBu uerapacH
6Ynamu. [demar, @,=/f, THIIHK Gaapwiraufia ¢, = maxQ

Ba f, = minf sKaHmra TacauKAaHALM.
Mucoa. Yuwdy

043,45, 24,
2%+ %, 3 ®)
Yot +x, 23

f=2% 140+ %+ x,
Macajia XaMJa yHra HKEH éxJama

i Y. Yy =4,
1 4;3 L 18’ (10)
htys<1

Ba

¢ =4y, + 3y, + 3y,
macana Gepuaran Gyucun. (9) Ba (10) cucreMamapHuHr ¥pHHIN
(1,0,5, 3) Ba (1, 2, 0) euumnapn yuyn f,=2-1+44-0+
+1-5+1-3=10, f,=10, ¢,=4-143.243-0=10,
@ = 10 6y/ms, minf = max¢ = 10 mup.
Hkkn égnaMaiuKHHHT acoCHH TeopeMACHHH Kyimga wneSoT-
CH3 KeJTHPaMH3.

2-meopexa. Hacmaabxu macasa equaaduear 6jaca, ys-
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2a ukku éxrama macara xam equsaduean 6gaub, f popmanune
MUHUMYMU Gusan ¢ Qopmanune saxcumymu yiyn minf =
= max @ menaaux baxcapusradu. Azap Gacmaabku macarada
[ Qopma xyliudan weeaparanmazan 6yaca, uxky Exrama Mma-
CAAQOaeY HeKAQHUIL CUCHEMAcH MOH(DUIMAC eduMiapea 32a
Gjanaiidu.

By Tteopemanuur HeGoTu GHp HeuTta anaCuéria, KymaanaH,
A. C. ConogoeHukoBHHHT «Bpenerne 8 Jmuefiuyio aareGpy o
JHHeAHoe NPOTPAMMUPOBAHHEr KHTOOHAA GepHnraH.

87-§. CHMIWIEKC YCYJl

Unaukau mporpaMmaJiaill MacafacHHH eHIIHHHE MYXMM yCy-
JH CHMIVIEKC yeyamaup. By Macanafa dekJaHHUI TeHrJamanapH
Xy Xgy ... X, HOMABJAYMJApra HMcOATaH €UMATaH, SHHH

Xy =by —@ytaXpty T Appa X2+ X ),
By =by — @y 1 Xyt Gy p Xt o Gy, K, (
X, = br_(arr+l xr+l + arr+2xr+2 +.F Qi X,
KypuHuwaa oanuran 6ymms, b, =0, b, =0,..., b, >0 6yn-
CHH.

f unsHKIM dopMaga Xam X,, Xs, ..., X, Japau (1) jap op-
Kamu uonanad, yHu
F=%% — Vi e — Vg2 Brpo — o - — Vi 2)

KYPUHHIDrA KEeATHPAMH3 Ba Oy GopMaHHAT MYHHMYMHHH TOTMHLU
MacaslacHEH KVAMHS,

(1) paru xy, %5, . . ., X, HOMABIYMAAD TYMJIAMH YH3HKJH
nporpamMManaill MacajlacHHAAr Oasuch Jefimnagn Ba y M =
= {x;, Xp ..., X} KYDUHHIUZA GenTudiavas. x|, X, . .., X,
JIAPHUKT Y3uHH GasHC HOMABJYMAAD, X,. 1, X410 - - - X, JADHH
5Ca 030]l HOMabRYMNap neb araiMu3. X, 1 Xpgpr oo oy X, HO-
MABAYMAAPIA X, 1, = X,pp = .. . =X, =0 Kuilmathn Gepcak,
() nan %, =b, 20, x,=08,20, ..., x,=b, »0 aapuu
xocun kunamus. lilysrait guamo,

(b by ..., 6,00 ...,0 3

euHM XocH 6Ynamn. [ HHHr Oy eummiary KufimatH [ =7, Ta
TEHT,

Kyfugarn kel O py¥i GepHIE MyMKHH:

1. (2) na xamma —¥, ., —Voap - -, —7¥, COHRAp MaH-
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duiivac, avig —v; > 0. Y magtaa [ ¢opma x, =x_, =
= ..., =x, =0 mapraa munumym [ =1y, Kufimartra spHiIau,
AbHA M Gasucauuar (3) eynmp onrhMaa 6¥.aan, 9yHKH GHpop
—v; >0 Ba x; >0 nap yuyH —v,x; >0 6ym6, f =1y, —
— V%X, >0 [2>7% Keub mkams

I (2 ma =V, 0p —Veqp ---» —7Y, COHIAp oOpachia
mauduitaapn Gop 6yacun. Macanan, —vy; < 0 fefymug. Y BakT-
Bax, = ...=x_ =%, =...=x,=08ax >0 ne6

0anG, x; HHHF KHAMATHHH OPTTHpA Gopuit xucodura f =y, —
~—7¥; %; HUHT KEHMATHHH KaMafTHpHIW MyMKHH, Jlegkun 6y uuw-
M3 DATHETKOP/MK Kepak, 4yHkw Oy Xosga (1) mappan kemb
YHKAAHraH

Xy =by—ay X

s e e e s 4)

xr = br ‘-"'ar,,xf

TEHrJaMaNapiard X;, X, ..., X, JAPHUHT Xeu KaficucH MaH-
uit 6YHE KoJIMACHH.
. By epra xam xyHwiar# uxkdrta Xo4 pyi Gepagm:

& A () na xama ay;. a,, ..., 'a, counap myc6atmac. ¥
BakTIA x, >0 yuyH —a,.x, ;0 (k = I, r) 6yaraungar x, =
=b,—a,x; >b, >0 (k=1,7) ra acocan x;, =0 =0, x, >
=b,20, ..., x, b >0 6yaama. Hzuazx, f=1’0—1>fx,
Ra v, >0 Ba x, >>0 Gy.ranu calaBa x; HH UEKCH3 OPTTUPA

GopHur GanaH min f = — oo ra Kedamus. Byumau sca f c¢op-
MAHHHT MHHHMYMIA 3PHILMACAHTH KYpPHHALH.

b. (4) ma ¢, p Ggp -+« @, COHAAP oOpacina MycOaTapy
Gop. Macaaan, akf>0 Y xomna x,=b, —a,x; X x; 1a

E——- RaH OpTHK KHHMAT Gepuul MYMKHH IMAC, YYHKH aKC X0/4a

R f

x, << 0 6y/m6 Konamu. Byrma -2 >0 sgasaury paBman. By nait
axj

b;

KACpAAp OPAaCHIA SHF KHUMMH —- GYJcuH. Byuma a;> 0 cou
¥

XaJ KHJAYBUM 3JeMeRnT AeHumanu.

b.
Kuckamue yuyu aJ— =p Oearunam gupuraiiasg. (4) na X,
i
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HH p ravardHa OpPTTHpA OJiaMH3, UYHKM aKe xonfa x; < 0 6y-

JIRIIHAA K PAHK.
0303, HOMabAYMAADFA

X,

== e =X =0, 8=p 0, =
=X o= ... =%,=0 (5}
KriiMaTnapHH Gepns, Gasuc HOMA®JAYMJapHH aHHKMAliMP3:
x, =b — ;0
Xy = b, —ayp,
e (©)
X, =b; —a;0,
x,=b, —a,p.
-DHAM Kyfnzarua surn M’ Gasucra yramus:
Xiy Koo ooy Xy Xpy Xy - 205 X

Bynra mcc Gasuc eunm (6) ea (5) napaan TyzHaagw, (1) cucre-
Ma Ba (2) dopmarn sinry Gaspcra mocnat ézamus. Bymumr yuyn

(1) paru
=b—ly o+ et +a,x,)

TEHIVIAMARH Xx; T'd HHCOATaH euaMus, ABHH
by a a
x,‘:..’___( ir4t xr+1+--—+lxi+°"+'ﬁxn)
i 4 ay 4if
sa 6y Hbomann (I) ra KVswus, Xocun GyAraH sHPH CHCTEMAHH
=bz — @ty + o tapt g,
Xy =by—@ %+ - +02:x o e x),
» . . . . . . - . . - - . * . . (7)
xf=bj (!,+,x,+]+ . tay x+...+amxn),

x = b ( rr+1x."+l + N + a;l’: xl': + _]_ afnxn)

KypuHHILEA 3amu3. Dy Gaswcunmnr ndopanapunu f ra xJimo,
VHH

f=?(;_?;+l T R T T _?r;xn @)

KYpHHHIITA KeATHDaMH3,
Dy Gunaun :xapaéuunur GHPHHYH KalaMmu Ttyraian, Ke-
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finHrH KajaMm fHa 1y GHPHHUA KaZaMHH, ABHH (8) Ba (7)
aapra HucObatan I éxu Il xonun, yumau kefiun II A éxku
I1 B un rakpopiawmpaad uGopar 6yiaau 8a X. K.

Wyupait xuau6, Cumnaerc ycyn xyfiupard xapaéHuu
Agofananan;

1. Yeypanum — tenrnamManap cucremacuan (1) ra, uu-
3UKAH (opMaHH >3ca (2) KYPHHMIITA KeATHPaMH3.

2. Arap (2) za xammMa —%, 7V, g - - - » — ¥, KO3(hdH-
UMeHTAAp MaHguitmac Gyaca, M GasucHumr (b, b,, ..., b,
0,0, ..., 0) eunnm onTman Gyaud, Gy eunmpa [ dopma
[ = v, MHHHMyMra spuwasd.

3.(D ma —v. o —Vy9r ---» —YV, 73D OpAcHIA MaH-
dbuiinaps MaBXyA, macasian, — ;<0 aecak, y, = ..=x_ =
=0, x,.>0, Xpp = ... = x, = 0 guiiarmapaa (1) cucrema
(4) xypunmmng ogamu. Arap (4) na xamma a, o Gapr ooy Ay

rosbduumedTap MycSar Ofnca, min f = — oo Keaud uHKALK,
AbHA [ (QYHKUHST MHHHMYMra 3pHUIMAHAH.
4. (4) parn a;, a,, ..., a,; KoSDPUUHEHTIAPHHHT MYycC-

GarTaap MABWYH, SHHH ) ™ 0 Jecak, —?icormap opacHfia 3Mr
2] i
e e oxamus. (1) cuctemamuur x; ra HucGatan &sun-
a; f
raf TeHIVIAMACHAAH ¥; HH aHWkAaG, (1) cuctevamu surn M’ =
={x, ..., %_p Xy Xpypr - -y X} Gasucra HHcOaTaH e3uh,
(7} vn xocmn Kuaamus. f Qopmann sca (8) kypunmmza upoaa-
JafiMu3, SHre ozox HoMawbaymnap (5) maH uGopar GyaazH. (8)
Ba (7) napra acocnanuS, ioKopafa GaéH ITUATAH KapadH TaK-
PODJAHALH.
Muconaap. L. {xl =2 —(2v; — 3x,),
Xy =1 —0+ 2x) )

cucrema yuyd f = 1 -4 4x; + 2x, GOPMAHHHT MHHHMYMH TONHJ-
CHH, :

Evum. x, Ba x,—0a3uc HoMaBAYMMAD, X, BA X, 3Ca 030]
HOMaBAyMIap. xa =x, =0 Za (I) nan x; =2, x, =1 gequs
upganu. ynmaik guans, M Gasucaunr Vpuwaw (2, 1, 0, 0)
euiMHra sra OyJamus.

[ dopmannnr Gy ednMra moc KuhMati f =14 dx, + 2x, =
=14+4.04+2.0=1, f=1 6yaan.

Bum, [ ga y,=4>0, y,=2>0 6ysrana yuys I xo7-
ra sramu3. Macanal, 0< x, <1 Ba x, =0 ra Mmoc VpHHAH
eunmaa f=1-+4x,>1, > 1 6ynamu. lly cababmi, f suar
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maumymH f =1 6yom6, ynra moc (2, 1, 0, 0) eunm onTu-
MaJaup.
2. [xp=1—(—x3+ %),

Xy =2 —{(xy—2x,) 1))
YekJAHHUII TeHT/aManap Gepuarad 6yam6, f =0 —x, —x, dop-
MaHH MHHHMYMJAITHpaitiHK. By epna {x,, x,} 0asuc HoMabaym-
Jlap Ba X, X4 — O30 HOMabAYMJADEHD. Xy = x4 = 0 Kuiimar-
gapga (1) man x; =1, x, =2 HH Xocun Kunamus. [emak,
{1, 2, 0, 0) ypunmm eynmra f=0—0—0=0, f =0 guiimar
Moc kenami. f =0—x, —x, =0y, x; —x,dopMana, Maca-
JMaH, x; >0 Ba x, =0 1e6 oncak, (1) Jan x, =1 —(— 1) x,,
x,=2—1-x; Xocun 6ynamd. Bynma a,,=1 ra Kypa 1iB

5, 2 . .
Xonra Kenamps, Hemak, o~ =T = 2, = 2 6yaus, ! com
2
XaJl KuJYBUH 3JEMEHTHH }:anona.naﬁnu. ’
(1) HHHT BKKHHYHM TeHIVIAMACUHH Xx; ra HucfaTaH eunf§ Ba
X3 HH OHpMHUM TeHrjaMara Kyiud, KYHHIATH AHTH CHCTEMaHH
XOCHTT KHJIAMH3:
Xy =2 —(xy — 2x,)
Byuna, {x;, x;} —fHrH Gaskc Pa X, x, O304 HOMABJIYMJAp.
f muHr OyHra Moc Kyfunard AQoAAacHHH TOMaMH3:
f=0—x3mx,=0—2+4x,—2x,—x,= — 2+ x,— 3x,.
3uan, x, =0 ne6, x, ra Hcraaranua karra Mycbat Kuf-
maTHH Gepcak, min f = —oo OYnapd, abhH f dopMa MuHH-
MyMra spHILMaiiag.
30 |x1+2x2+xs—x4+2x5=—l,
xg nd 3x3 + x5 = 2,
cherema Ba [ =2+ 4y, —x, + x, ¢opMa Oepuiran Gymo, f
HY MMHAMYMJIAIITHPHII TanRa® KHIHHaAH,
Eunw. (1) HHHr HKKMHYH TEHrJIAMACHHH X, T@ Ba GHPHH-
UYHCHHH X, Ta HHCOATaH e4yaMmu3:

{x2 =2+ Ixy — x5,
xe = 14x4 2x, + x, + 2x;.

Bysaan

{x2 =24 3x; —xg,
X, =504 x -+ Tx4 (2

CHCTEMaHH XOCHA kHnamui. (2} maH X, Ba x, JapHHHr Hoxa-
naputu f ra Km0, RyHUmATMHH XOCHA KHJIaMU3:
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f=05-45x 4+ 4x;+ x;. 3)
Suau (2) Hu KyHunard wakaaa @3amus;
x=2‘—(—'3x +x)s 4
o @
Xy = Xy = %, = 0 xuiivartnapna (4) nam x, =2, x,=05 JNapHH
tonamus. Memak, {4) cucrema ywéy (0, 2, 0, 5, 0) Vpunu
eurmMra sra Gynaau. By euwnmpa f nudr xufivata 5 ra Temr.
(3) na vy, =520, ¥,+4>0, v; =1 > 0gup. Illy caGaGm
f =75 kuitmar f Huer Mupamymund, {0, 2, 0, 5, 0) asca ontH-
MaJ eunmuHH HboAanaham.

4, Yy
xn+3x<9,
2%, +2x, <8, (1
5320 %20
CHCTEMAKRHHT
f=x+2x

dopmara MAakCHMyM KHIMATHH TABMHHJIOBYM ONTHMANT CHHMH
TOTIHJICHH.

Eunw. 86-§ na afiraarad max [ = —min(— f) = ming
JaH doiifananud, (1) cucTeMaHudr ¢ = —f = —x; — 2x, ¢op-
MyJara MHHUMYM KHIAMATHH Gepysur OnNTHMal eVHMHHH H3Jiail-
MH3.

(1) cucremaga x, Ba X, CyHBMA HOMABAYMJAPHH KupHTHO,
YHAZFH TeHrCHMKAApAaH KYHAHAACH TeHrJlaManapra yramus:

XpF 3+ =09, I
{le + 2x,+ x4 = 8. @

@ na x, >0 Ba x, >0 mapr GamapuIHumm n03MM, HyHKH 9
Ba 8 napiaw Rarta GynmMaraH x; + 3x, Ba 2x, + 2x, ubona-
Jap wy 9 pa 8§ napra Tenr OYAHO KOJHWIH YYyH yaapra Mad-
duiimac x, Ba x, JapHH KYIUMHII Tanad KHJIHHAZH.

Ouan mMacana (2) CUCTEMAHHHT @ = ~-X; — 2 X, Ta MHHHAMYM
KHAMAT GepyRYH ONTHMAA €UMMHHH TOIMUIaH HOopar 6yaaid.

(2) cHcTeMaHH ¥g Ba X, Japra HHcOaraH euyamus:

X, =9 —(x,+ 3x,),3
{x: =8— (21.’51 + 22x5. @

By xonma M = {x,, x,} Gasucun Ba x;, x, Map 3ca O30R
HOMABJIYMJIAPHH TAINKHJ 3TajlM. ¥, == x, = 0 Kuitvaraapna (3)
JaR %, =9 Ba x,=8 unapHd xocw1 - Kuaamus. JleMak,
M Gasticna @ mRuHr RuiAMatd O Oynagn. @ HHAC  KHAMATHHH
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KaMafiTHPHII MyMKHHJMTHHH KypaMus. ¢ = —x; —2x, ra aco-
caH, X, Ba X, JAPHHHT KHAMATJapH OPTHINM GHJaH ¢ KaMmasa,
ABHH @ = —x, —2x, ra Kapad IUYHH K{paMHsKku, —x, ra
Kypa —2x, @ HH Tespox Kamafitmpapu. Iy caGabau, x, =0
Ba x, >0 ned omb, x, ra x, = 3 guiiMatHu Gepamus (UyHKH
Xs > 4 Ruiimatia (3) Hab x, < 0 6yam6 Konapu, amMmmo 6us (3)
HUHr Xap BakT MaHbHAMac eYHMAApHHHTHHA H3IAIIHMH3 KEPak).
Y xonaa x, =0 Ba x, =3 kulimatnapaa (3) mam x, =0,
x4 >0 Kean® unxanm.

Oupu, sureg M’ = {x,, x,} Gasucra yrum yna#i 6y.u6, (3)
HH X,, X, Japra HucGaTaH eqamu3:

x2=3—(—;x,+;—xs),
4 2
x4 =2"_('§'x1_ S‘xs) .

@

Byuga Moc ¢ =--6——;~x1+%x3 6ynams. By wudopaza x,
OPTTaHAa ¢ KaMasfH, JEKHH X, OpTraHga ¢ xam opragn. Iy-
HHHT YYYH xy;==0 Je6 onaMH3 Ba x; < E JefiMu3, UYHKH
X, >-g mapraa (4) HHHT MRKHHYH TeHrJiamacHfaH x, <0 ra

kenamus. Bynnan M” = {x,, x,} Gasucra ¥THI JOMMIHIH Mabe
aym 6ysn6, (4) fa KyHHZard CHCTEMAHH XOCHA KHJAMH3:

2 2 n
5 1 1
o 13, 1 1
By xonmga @ HuHr XypuRHMHE @ = _.2_+.§xs+_4_x‘ nan

n6opar 6¥aamu. By epja -;— >0 Ba %)0 G6yaranu caGaGnn,

Xy BA x, Aapra mycOaT guitMaTiapHn OGepuin OHJAH @ HEHAT
KHAMATHHY KaMaATHpHID MyMERH 3mac. [Jlemak, x; = x, =0 Ba

X = % y Kg == 3 Kuifimariapia (—;’- . %, 0, 0) ONTHMAJ CUAM-
ra KeJaMmus Ba ¢ = —-1—23- muHuMymra sprmamu3.  [ynpad
Kb, maxf=—ming = -—1?3 OFnam.
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88-§. CHMINEKC KAJBANJAP

Bupop MacajaHMHT SUMMHHA CHMMIJEKC YCya €praMH-
2a TONMUIl GHp KaHya GockuunapAal nfopar SKaHAHrd OH3-
ra Mabaym. Ly SockHusapHHMT XaMMACHHH CAMIIEKC XKa-
Bajajap épiamMuga Gaxapuim MyMKHH. ByHH KyHuldard MH-
coinapna kypub yramus:

Lo +x,—2x=1,
xs'—'2x‘+xﬁ=2, (l)
X3+ 3x,+ 5 =3
crucTeManntr manduiivac eudMaapu opacupa

f=xy—x (2
¢$opMara MHHAMYM KHHMAT TABMLHJAOBYH UMM TOTHJACHH.

Eauu (i) Ba (2) Japan GHpraqngna o6, KyAHMAard cuc-
Temara sra OyJaMmu3:

X+ x—2x =1,
$o—2x, 4 x5 =2,
X3+ 3xy+ x5 = 3,
f—x,+x=0.

(2) cucreMann x,, Xx,, X; Jlapra Kypa OCOHTHHA euHil MYMKHH.
[Hynyar yuyn Oy wHomawmaymnapiw (1) cucremammur Gasuc
HOMaBAyMAapH el xaCya KHAAMH3I.

Basuc HOMaBJAYMJAapHH XKalBaJAHUHI l- yCTyHHra, 030X
XaANapHH 2- yCTYHEFA, X; HHHI KoadpunneHTaapuey 3- ye-
TYHHra Ba XOKas0, Xs HHHr KospdHUHeHTAApHHHW OXUprH
yCTYHHAra &83ud. KyAHOATH XajBaara sra OjnaMmus:

l-xazsaan
Basuc HomamnyMsap |Oson xamrap| x X X3 X, Xy
% | 1 | { | o| o | 1 \—2
A | 2 |o |1 0| -2 e
P | 3 0 | o |1 3 | 1
f dopua | o o of o [—1] ¢
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f dopmara MuRHMYM KHAMAaTHH GepysdH ONTHMAJ eYHMHH
TONMUI Y4yH {X, X2, X3} OasRcian Oowrka GasHcra YTHWI
JO3UMAHTHHE OGunamu3. By umn xaapanaap épaamuza Ky-
Huxary4a GaxapHaaiH:

a} f ¢opMmara Moc KJIYBYH CaTp SMeMEHTVIapH Opacu-
ha mycGatH Gyaca, 1y sacMesT Kofijawrad ycrys aze-
MeHTJapHIaH MycOataapuun Oenrnnal onamus. DHSHHET
MHCOJIHMH3]a OXHpIH, AbHH [ (opMaHHHr carpuia GHTTa
mycOar 1 aneMment Gop. DBy aneMeHT XoiJaluras OXHpru
yCTyHAa | AaH TaWKAapH fHA UKKHTA Myclat 1, 1 sneMeHT-
JAap MasxkyAd. ¥Yaap 2 Ba 3-carprapia kofJaluraH;

6) axparusaran mycGar I, 1 snemedtnap GuJa2H GuTTa CaTp-
13 KORNAWITAH 0307 XAAJapHEHT 11y 1, 1 sapra  HucGaTaapu-

HH Tysamus. Dusna Gy HucGarniap [—=2 Ba %= 3 6ynany;

B) TY3HAraH RHCGATIApHAH 3HT KHYHTHHHUHI' MaxpaXH
Xan KMJAYBYH sJeMeHT Gynaau. 1- xajpanfza xall KUJIYBYH
SJIeMEHT Tyrapakya M4Hra OJHHTaH;

r) xaa Kuaysun 4 saemeHT { ra tenr 6yamaca, ynd
1 ra TeHr KuUnuG oAMW MYMKHH. Byuusur yuyd my spaeMment
KOANAMIraH caTpRAHT Gapua IJNeMeHTAADHHH @ Ta GYAull
KH(OsA;

) 1-xamean caTpNapHHHHT SJeMeHTJapUHH LYHAZAR
V¥3rapTHPaMH3KH, HAaTHKAaZNAa Xad KUAYBYH | 3JIEMEHT Typ-
raH ycTyHAard Iy sJeMedATRaH Gowkanapu O japra afi-
AadcHH, BynuHr yuyd 1- XKaABaJHHHT HKKHHYH CATPHHH
2, —1, —1 napra kynaéitupuG, Moc pasuwaa 1, 3, 4 catp-
Japra Kymames. DyHHAr HaTHXackpa x., xoftnamran ye-
TYHHHHT TYPTHHYH caTpHAa —1 XocHa GysaraHd yuyH X, HH
GasuclaH uHKApHO Talia®, YHHHT YPHHra X5 HH KHPHTa-
MH3. ¥ X043 KyHUAArH AHCH. KajxBaJ Keau® 4nKaau:

2-xansad
Lnve Joosal s | | m | ow | s
no | s 1 | 2 | 0 | -3 | o
Py ] 2 ’ 0 ] 1 '0 ’ —2 | 1
w |t | 0 | —1 | 1 [ @ |
f_q:opMa_l -2 | o0 | -1 o | 1 [ 0
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e) IOKOpHAA KHNZNTAH HII HATHXKAcHAd aBBANTH {x;, Xy, Ao}
GasnclaTH X, YDHHTa Xy XenagH Ra 2-JKajabalja KypcaTHJl-
ranjek, Aurd {x;, xg, Xy} Gasuc Xocua Gyaaau.

2-¢aZIBaJHHHT OXHpPrH caTpHAa (akartruHa OHTTa
MycbaT sneMeHT MaBKyA GyaH6, y X4 XKoHjallraH yCTYH-
naaup. lily ycrysaa stma 6mrra mycofar anemeHT 5 6op.
YHH XaJ KHAYyB4H 3ja¢MeHT nef xucofnal, yunkum Hasncra
KHpuTaMH3. by HIUHUHT HaTHXKacH KyHHjarum :xajsaJjia
KypcaTRATAHAND:

3-xansan
Baanc woMawvaymmap | Ozon xammap | xp Xy X3 Xy Xg
8 =TI |
« 2 [2T2e |
x‘ e |2 5
[ dopma ! — I5—| 0 —% —»-;— 0 0

3- XaNEANMHHHT OXHpPIY CaTpHZa GHpOpPTa Xam MycGaT ane-

MeHT Koamaad. Hemak, TonuJraH (%8—, 0, 0, —51-, '—52) EUnM

onTHMan 6YJHG, yHra Moc KelyBuH [ GOPMAHMHT MHHUMyMA
1

11 .
s ra TeHr, sHHH mmf:—-?.

X —Xg+ Bx,—x,+x=8
CHCTEMAaHHHT eunMJapH opacHiiaH [ =x; + 6x,— Txz - 1, +

+ Bx; dopmara MHHEHMYM KHAMAT TADMHHJAOBMH UMM TONHJ-
CHH.

Eunm. CucTemaHHHr GHPUHYM TEHMJIAMACHAAH HKKHHYMCHHH
alupuo,

4x; —3x,+ 8x,—x, =12
TeHrJamara sra Gynamus. Bywaan

3 i
xl_"'l._xz"’-?xa'_":l.‘x‘ = 3-
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DHAM, CHCTeMaHHHT MKKHHYM TeHIVamacHui — & ra k{nai-
THPHO, OMPHHYH TeHrsama OHMaH HKKHHYH TeHIMaMaHH Kyiloa-
MH3.

1 3
—_——X A%, — —x,=5.
4 '3+ 3 4 4

f dopmana xam x,, X3 x, Jap opkanu ubopanal, Kyfmpard
CHCTEMAra KeJIaMus:

X —%xe +2x3—~}‘—x4 =3,

x5 —_ "i—xg + st —”%x‘ == 5,
|f~—8x,+ 24 4, — B, = 28.
3HIH KYHHJarn MagpasiapHH TY3aMH3:

4-xaasan
Baauc
Osog
HOMabAYM- x. X x X X
7D YM xapaap 1 ] ] 4 s
3 _ |
i 3
X5 ’ 5 0 ~% 3 ~3 |
f dopma ’ 28 Q —8 24 —9 0

XAn KHIYBUM S7ieMeHT 2 nan utopar Oyaramd yuyH x, Hu
X, Gunad aamawrTuput {x,, ;) Gasucra xypa xyfmpars Xaa-
Bajra yramus: -

B-magean
Basuc i
Qaon l
HOMABITYM- X1 Xq X3 Xy Xg
aap xaanap
3 i 3 |
— — —_— 1 _— 0
* 2 2 8 8
1 3 ?) 3
x5 2 —_ 2 téﬂ 0 —— P I
f dopua - 8 — 12 l t Q —_2 0
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Huxosz, % COHTA K¥pa Kyhupard waisasHH XOCHA KUNamus:

G-mageadn

Ba:};;.;{a(;Mab. xg;z‘:p X Xz Xy _ X4 Xg
X2 % ]—2— 1 0 .._% %
f dopsa —%?- —-3,;2- o | o __17' .__%

6- KagpanHeHr OXHprH caTpd Gupopra Xav HOMJAH KarTa
4 12
COHra sra smac. Jlemak, TonMJATaH (0, P 0, 0) €M

ontuMan Gymagu. Dy euumra moc KeJyBud fmin = — 67—0 6y.na-
AH.
3- xx‘—‘—‘xg —x3=—l,
Xy —2x, 4 x,=2

CHCTEMAHMHT IIyHRali MaRpuAMac €UHMH TONHJCHHKH, Oy eunM-
Ja f=-—x; —x, dopma MUHHMYM KHilMATTa SDHIICHH,

Eunm. Macana xyfingars cucTeMasunr ManduiiMac |eunm-
JIADHHH TOMHIUAAH HOOPATAMp:

—xtxt =1,
X—2x+x,=2
F4x 4 x =0,

OXHPTH CHCTEMATA MOC KeayBuM KYHMZATH JKAABAMHH Ty3a-
MH3:

Baa:;m;azmay- g:;ilap o *2 *3 l %
%3 | 1 oL U T B [ 0

x4 | 2 | o —2 o | 1
feopwa |0 | 1 1 o | o
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Sluru {x;, x;} Gasucra Kypa KyfMAard :xajealt Xocua GyJa-

AH:

P (@ | | | e ] s
X | 3 \ 0 | —1 i l 1
51 ‘ 2 ‘ ! I —2 l 0 | :
fgopua | —2 | o | 3 | o —!

f dopmara Moc KenyBuH catpaa daxarruna GurTa 3>0
COH MaBXKyA GYnuO, y Xofjawrad VCTYHHHHr GOILIKA COH-
JapH HoAAaH KHYHKAMpP, Bywpafi xoana gyiuaraa macana
ONTHM&N €YHMra 3ra 6Y/IMafiZH, YYHKM OXHPrd XajaBaJira
MOC CHCTEMaHH TY3Cak, KYAHIArH cHcTeMa KelH{ YHKaIH:

"‘_‘x2+x3+x4 = 3,
X —2x4x,=2,
Byraau
Xy =3+ 2, —x,,
=24+ 2x—x,
f=—2-—-3x4+x,

6Yan6, [ HEHr KHAMATHHW X, HH OPTTHPHIU XHCoGHTAa Kamafi-
THPHID MyMKHH. JIeKHH X, Y3rapyBUHHHHT OpTHWH X, HHHT
MycOaTAHMIHra TabcHp STMaiad. Jemak, 6y xoaga min f = — oo
6ynany,

’ Mawgaap

L (o 4x,+35—6<0,
2%+ 4x,+3x,— 160,
3xy+4x,+2x,—12<0,
5120 520 5>0 g
CHCTEMAHUHT WYHAAH eYHMH TOMHJICHHKH, ¥ eunmma f=2x, +
3, % x; hopyMa MUHUMYM KRIMATT3 SPHILICHH.
2, [ Xy —mxy=—2,
3x,—x,+x,=0,
520 %520 %520

yayH .. = —X; —X, —X; TOIHJCHH.
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3 [y + xp+ xy+ 3%, =3,
Xt x—xs+x,=1,
s1—xt+x,tx,=1,
x{?o (£=I! 2’ 3’ 4)

YuyH f . =Xy — Xy — Xz — X, TOIHICKHH.

4, (xy——xy—xz3=—1,
xn—2x+x,=2
x=00=1,2 34
CHCTEMABHHF IIVHARH eURMH TONHJACKHEKH, Y euHMza

fmin = — %1 — %4 GynCHH.

89- §. CHMINAEKC YCYJTHHHI TATEMKJAPH

HgtHconnfi MacananapHH eyHLIAa YHIHKIH CHCTEMa-
JADHHHT MaH(pHAMAC eynMJAapHHH TOMHIUI  KePAKJHIRHH
kypaur. MabaymkH, xap OHp UYH3HKJAH TeHrJamaJjap Ba
TEHrCH3JMKAAD CHCTEMACHHH MaTpHUAa/J K TeHrJaMa éxkH
TEHICH3JNK WAaKAHXA €3HII MYMXHH.

CrcTeMaHBBEr MaH(HiIMac eUHMJAapHHH TONHIE YCYJ-
JapHiaH GMpH

xA=0b )

TEHTTAMAHUHr 0apua eyHMJapuHU TOMHO, yaap opachja-
rH MaH}UAMACNADHHH aXKpaTHG ONHIIAWP. JIeKMH HOMAab-
JIYMAap COHH TeHrJaMajiap cOHHIaH eTapinua karra Gja-
rasja, 6y ycya aHua MexHaT Ba BakT Tanaf xuianu. By
Macajanu eYHIIHHEMT 3(pekTHE ycyanapajan OHPH yHH
MHHHMAJJAWTHPHIL MacanacHra KeJaTHpHUIAaH HOopat,
Arap (1) na b BekTOpHHHT 0ab3H KOOpAHHATANADK MaH-
¢uit 6§aca, yHrn MycSaT XoNra KeJTHPHII MYMKHH. ByHHHD
YYyH CHCTEMAZarH TerHillgd TeHrnaMaJapHRUHI WKKaJa To-
MOHHHM —| ra kynafdtTHpum xuHdod, Macaaa KyABaara-
ya k¥innagu:

x-A4+y =b ()

CHCTEMAHHHT €UHM/IApH Opachja IWyHiall mandmiiMac x Ba §
eyuMap TCOHJCHHEKH, 6y CUHMJsTapaa

f=(, 9 3

opma MBHMMYM xHEMATTA 3DHUICHH, 6y epla v BeKTOp OMPJHK
BeKTOPIHP.
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Macanausur WApTHTa acocaH y Maupuiivac GyumS, [ op-
Ma MUHEMYM KdfiMaTra 5ra GJVIMINH JIOSHM. U BeKTOp MycGaT
Gynranmpan f opManMHr ManduiMac KuiiMatd g BekTOpra
Gornnk. Jemak, y =0 Ojyaranparnsa ¢opMa MEHEMYM Kuit-
maTra spmazu. Dyujaf#i xonia x > 0 Kyiuaran MacajaHunr
eyrMu OYnaam, abhu Oy Bextop (1) cuctemanvhr  maunfuiivac

eyAMunn Gepan.
Mucoda.

2%, — %y =3,

[ X—xy -+ 4x, =23,
3x1—"'2x2 —-x; = l

YIVH x == (%}, X;, Xp X,) BEKTODHH TONAMJHK.

Eunm fara y =(y,, ¥ Y, BeKTOp EpmamHma Gy maca-
Jlara MOC YHSHKJ/H [OpOrpammanail Maca/JacHHH KyHHAar€ya
KyAMH3:

2x1."_'x2 +ys= s
B —=24—xt gy =1

cHCTeMa yuyH MamuiMac X BekTOp Ba f =4 + Yy + ¥y Gop-
Mara MHHHMYM KMAMAaTHH OepyBuH ¥ = (Yy, Ya, Y,) BEKTOP TO-
NHJACHH,

Bomnanrau kappaina 6asHc HOMABJAYMAAD YUYH ffy, Ys Ys
Napuu oJHG, Kyfugardiapra sra GyJamns:

prtx —xy4x,=3,

Yo+ 25, — %, =3,

Ys+ 36 —2x —x, —l
f46x—3x,—x;4 3x4—-7

By cHeTeMara mMoc CHMIVIEKC XKaABaJ KYHHAATH WIAKAHK ona”
Iu:

{xx —Xt+ x5 =3,

Baaje HoMab-

nymaap  [O30A Xemmap| xy o X xg | o2 Loy (Ysith
o | o8 [ ol ] |0 0
no | s |2 o o |o [1]o
w | v |@]-2]o |-1] 0o |o]s
f dopma 7 6 |~3 |~1 [-3]|o0 [ole
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CUMIteRc WaABaaJapHUHT GHPHIAH HKKHHUHCHTZ KeTMa- KeT
YTa6, Kyfupard mapgBajJapHH TYy3aMH3:

Basuc HoMas- Osop,
Aymaap Xagaap Xy} Xg | Xz [ X | 41 |Y2|Us
8 T 13
Y2 3 0 ( 3] [ ~MEBME
7 1 2
- — =~ !0 0
Ya 3 0 3 0 3 1
1 2 1
{ dopua 5 0 1 —1 5 o lo]|o
Bas:;;'mgggab- K?Jfﬂoélp AL R s | *e Jtys| G
3 7 0 | 0 2 {0]|3|—2
%y 2 Jo o |1 |8 —1|2}—1
' 1 3
X3 5 1 0 0 —-—2— 0l 2 _'E
/ popma o |o [ o | o | 0 |-1 —1f

Oxupry KajBaaHMHT OXHPTH CATPHAR MYcCOAT COH MABKYJ
aMac, llemax, tomiaran (5, 7, 3, 0) euum Oepuaran cucrema-
HuHP ManduiiMac eynmu GYiaan. By eunmaa =y, + v, + Us
QOPMAHHHT MHHHMYM KHEMATH HOJTA TEHT.
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