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1-MABPY3A
MAB3Y: TYILJIAMJIAP BA YJIAP YCTUJA AMAJLIAP.
TYIIJIAMJIAP AJITEBPACH.
PEXA:
1. Tyrnam TymryH4acu Ba YHra MHCOJLIAp.
2. Kucm tymammap Ba ynapra Mucosuiap.
3. Tymnamnap yctuna OakapuiaJauraH amaiuiap.
4. Tynnamnap yctuaa OakapuwiaguraH aMaJJITApHUHT XOCCaJapu.
5. bym Ba yHuBepcan tymiamiiap. TynaupyBun Tymuiam.
6. Tymamnap ycrtuaa 6axkapuiaaaurad amamuiapHu Ditniep-Benn
auarpammanapu €paamuia udojanami.
AJIABUETJIAP[1,2].

1. Tynnam MaTeMaTUKaHUHT acOCHUW TylIyHYalapuaan Oupu OYynud, y
MaTreMatvka (anura Hemuc matematuru ['eopr Kanrop (1845-1918) Tomonuman
KApUTHITaH. TYIiaaM TylmryHYacu OSHI CcoAaja TyUIyHYalapAaH Oupu Oynranu
yayH YHra Ttabpud Oepunmaiinn. Opatna oObekTyiapHu  (TIpeaMeTIIapHH)
Oupranukga oiaud KaparaHuMH3Aa TYIUIaM TyllyHuYacura Kkenamus. JlekuH Oy
103aKH Kaparn 0yl aiipuM oJIMHTaH OMpTa AIEMEHTHUHT Y3WHU XaM TYIuiam 1e0
Kapaiil MyMKHH.

Tynnammapau Ou3 notuH andaBuTuHHHT 0o Xapdmapu A, B, C, D, ...
OwiaH, TYIUIAMHU TalWIKWJI O3TYBYM  OOBEKTJIIApHUM (AbHU  TYIUIAMHHUHT
DIIEMEHTIIAPUHU) 3ca JIOTUH andaBUTHHUHT Ku4wk xapdmapu a, b, ¢, d,... map
OwiaH OenrwiaiiMu3. & 3JEMEHTHUHI A TyIjamMra TErHIUIM JKAHJIWTUHU acA
KypuHUIIga D 3eMeHTHUHT A TyIulamMra TErHIUId dMac dKaHIUrHHHA 3ca bg A
KypuHHIIAa Oenrmiaiivus. A Tymiam @, b, ¢, d, €  sneMeHTIapAaH TaIIKHIT
torran 0yaca, y A={ a, b, ¢, d, e} xypunumga Genruaanaiu.

Arap KapanaérraH TymjamJaru OdJeMEHTJIap COHM uYekiu Oyica, Oy
TYIUIAMIa YeKIu Mmyniam, akc XoJja, S’bHU TYTUIAMJard 3JIEMEHTIAp COHU YEKCHU3
Ky Oyica, Oy TyIamra vekcus myniam ASHUIaIu.

Macanan: A={ a, b, c, 1,2}, B- V36ekucTongaru tanabanap tymiamu, C -Ep
I03UJlarl CyT SMHU3YBYM XaiBoniap tymiamu. by AB,C  tymnammap uexnu
TYIUIaMIIap AP .

N={1,2,3,4,..,n, ..}- HaTypas COHJAp TYIIJIaMH,

Z{0, 1, #2, 43, ..., #n, ..} - OYTYH COHJIap TYIUIaMH,
Zn={0, #m,#2m, ... } - m ra xappanu OyTyH COHJIap TYIIaMH.
by N, Z ,Z,, - Tynnamnap uyekcus TyIuiamiapra MUCOJ OYiaau.



2. Arap 4 Ba B tymnamnap Oepwiran Oynu0, A TYmiaamMHUHT Xap Oup
aleMeHTH B TymjaMra Terunuid Oynca, A TYIUIamMHU B TYIUIaMHUHT — Kucm
mynjiamu nevwnnanu Ba AcC B kypunuiga 6enrunananau. Arapaa Ac B 6ynu6 B na
A ra xupMaras 3JIEMEHT MaBxXyJ] OyJica, 4 ra B HUHT xoc Kucmu qeHunau.

Macaman. A={a,b,c,d,e} Ba B={a,b,c,d e f | 1, 2} 6ynca, AcB.
[ynunarnexk NcZ.

Arap A TynnaMHUHr Xap Oup sJIeMeHTH B Tymiamjaa Ba akcuHya B
TYIUIAMHUHT Xap Oup sjeMeHTH A Tymiamja MaBxyjd Oyica, y XoJjijga OyHjaid
TYIUIamyiapra y3apo meHe myniamiap Jevunnagm Ba A=B xypuHuuga
OeNruiIaHaaun.

Hemak, A=B Oymumu AcB Ba BCA wmyHocabatiapra TEHT KyWIUJIHP.
TynnaMaapHUHT TErUIUIA OYJIMIUIMIIMK MyHOCA0aTH Kyiuaaru xoccajiapra ara:
1). AcA (pednekCHBIUK X0OCCacH);

2). AcB Ba BAA nan A=B xenub unkaay (AaHTHCUMMETPUKIIMK XOCCACH);
3). AcB Ba BcC nan AcC xenu0 ynkaay (TpaH3UTUBIMKIMK XOCCACH).
by xoccanap 6eBocuta TabpudaaH Keaubd YUKaIH.

3. DHau Oepwiran A Ba B TymiamiapaaH SHTH TYTUIAMJIAPHU XOCHJT KUJTUIII
amajJlapHu KypuO YUKaMu3.

A Ba B tynnamnapHuHr 6apya sneMmeHTiapuaad ty3wirad C tymiamra 4 Ba B
MynjiamiapHuxe oupaawmacu nevnnagn Ba AUB kypuHuinga OeNruiaHau.
Hemak, C=ACB. Macanan: A={a, b, c, 1,2} Ba B D, d, 2} 6ynca, ALB ={ a, b,
c,d, 1,2 } 6ymamu. Bynna A Ba B TymiaMiaapHUHT HKKaJIacHIa XaM MaBKy 1 Oyaraxn
aJIeMEHTIIap OupiamnmMaaa Oup MapTa OJIMHAIH.

A Ba B TymmamyIapHUHT YMyMHW 3JieMeHTiaapuaal Ty3uirad C tymiamra 4 Ba
B mynaamnaprune kecuwmacu newunanu Ba AN B kypuHuiga OenruiiaHau.
Hemak, C=A B. Macanan rokopuaa Oepuirad tymiamnap yaya A0 B={ b, 2 }.

A Tymiampan B TynnamMHUHT atiupmacu €6 A HuHT B ra KhpmaraH
AJEMEHTIApUAaH Ty3WJIraH Tymuiamra altuinagd Ba A /B xypunumga
oenrunanaau. FOkopumaru oiaran muconumusna A/B={1,a,c}BaB. A ={d }.
byngan A.B #B./A skannuru kenub uukaau.

TynnamnapHuHT aitupmacu OujaH Oupra yJaapHUHT CUMMEMPUK AuUpMacu
ne6 atanyBun AAB=(A./B) A B./A) OunaH aHMKJTaHYBYH TYIUIaM XaM Kapajiau.

A Ba B TYynnamMIapHUHT 3J€MEHTIapuIaH Ty3wiraH Oapya MyMKHUH OYiraH
(a, b) xypunumgarn oxkypraukiaap Tymiamura A Ba B TYIIamMiIapHUHT
myepu ([lexapm) kynaiimmacu nevivnanv Ba AXB kypunHuiga OenTuiIaHau.

(a, b) xydpramukna acABabe B . Jlemak, AxB ={(a,b)| acA, beB}.



Macanan: A=<{1, 2,3}, B a, b} 6yuca,
AXB={(1, a); (1, b); (2, a); (2,b); (3,8); (3,b)} Oymamu.

4. Tynnamap ycTuiara amauiap Kyiujgaru xoccajaapra sra:
1). AUA=A, AN A=A — HIEeMIIOTECHTJIHK;
2). AUB =BUA, AnB =B 7 A —KOMMyTaTHBIIUK;
3). ABuC) =(AuB)uC, An (BN C) =(AnB)» C— acconmaTuBiuk;
4). AB» C) = (Av B) n(Au C) , A(Bu C) s An B)v (A0 C) —
TUCTPUOYTUBIIHUK;
5). Arap Ac B 6ynca,y xonna AU B=B Ba A" B=A 6ynaau.
bus dakar 4) HUHT OMPUHYMCHUHU UCOOTIAIT OUJIaH YerapalaHaMu3.
a). Xxe AUBN C) oyncun , y xonma XeA éku XeBNC. dapa3 staitmuk X e A
oyncun. Y xonmga Xe AU B BaXxedAULC. [Iemak,x (AU B) A(ACC).
Oumu Xe B N C 6¥ncun. ¥ xonga Xxe B BaXxe C. llemak, Xe AUB Baxe AU C.
Myauar yayn Xxam Xe(ACUB)H(ACC). Llynmaid ka6
AUABNC) c(AuB) "(AuC). (1)
0). xe(AuB)N(AU C) 6ynca, y xomma Xe AUB Ba Xxe AU C. bynman Xe A
¢ku Xe B Ba Xxe C. Arap Xe A Oynca, y xomma Xe A BN C) oOymaam.
Arapna xe B Ba Xe C 0ynca, Xe B »C Oynaau Ba WmIyHUHT Y4yH XaM X&E
AUABNC). Jlemak,
(AuB) "(AUC) cAABANC). (2)
(1) Ba (2) maH uCOOTIAHUIIM Tajlad STUJITAH TCHIVIMK KETuO YMKaIH.

5. Tymnamnap  Hazapusicuga Oyw myniam Ba YHugepcan myniam Je0
aTadyBuUM TyIUIaMJlap MYyXUMM axamusaTra oJra. bupopra Xam sjeMeHTra jra
OynMmaraH TyTIamra oyw myniam IeRiaay Ba & KypuHUIIIIA OeITHIaHaIH.
Macanan: 1). Aynuropusaarn mapaxmiap tymiamu; 2). x+1=0 TeHrmamaHuHr
HATypas COHNAPAATH eduMiIapH Tyriamu; 3).Y30eKucToH XyIyAuIard oKeaHaap
(ymmoHIap) TYmiaMu Ba Oomikanap OV TymiaMmra MUcoJ1 0yaau.

Kapanaetran GupopTta TYIJIaMHUHT XaM KUCM TYTIIaMu N1e0 KapaJiMaiauraH
Ty1amra yrugepcan myniam aevnnany Ba U xapdu Ounan Oenruinanaiu.

Uxtuépuit 4 tymnam yuyn AcU Oynranm cababmm AC=U, ANU=A ,
myHuHTIeKk AUD=A, AN D= 6ynann.

UA ty1utamMra A HUHT myaoupysuucu (sioHu myaoupysdu mynjiamu) A1eHnIaan
Ba A' Ouian Oenruianay.
lyaunarnex, Ac B 6yaca , B\ A tymnamra 4 vy B rava TYIAUpyBYHM TYIUIaM
neitmnagn Ba CpaB=BA xypunumpa Oenrunanaau. OCOHIUK OwWiaH KypuIl



mymruakn ACA' =U, AN A" =2, (A') =A Ba arap Ac B 6yuca, y xonma B' A’
oynanu.
(Av B)' =A'n B', (A" B)' =A"U B' - tymnamnap yuyH de Mopean KouyHiapu
VPUHIU.

6. Tymnammap Ba ynap ycTuaa aMajulapHH AuarpaMmainap €pramuia udoaamari

Kynail. byHuHT yuyH A Ty1uiam Oupop moupa MYMIard dJIeMEHTIapAaH Ty3WITraH
ne6 Kapaiimus. Y xoiija KypuO YTHUIrad amaiap Kylujaaruia TacCBUpJIaHaau:

a) AUB 6) ANB c) AB

d) A4B Qe) A f) AcB

Mae3ynu mycmaxkamanauwi yuyH cagoanap.

. TynnaMHUHT XapaKTEpUCTHK XOCCACH AETAHIA HUMAHU TyLIyHACU3?
. KucMm tymnam 1e6 kannaii Tymmamiaapra antunaamn?
. Uekiu Ba 4EKCH3 TYIJIaMJIApTra MUCOJUIAP KEJITUPHUHT.

. bepunran 4 Tymiamaan B TYmiiaMHUHT aiiupMacu 1e0 HuMara auTtunanu’?
. Tymnammapaunr Jekapt (TyFpu) KynaiTMacu 1e0 HUMara anTuinaau?

1
2
3
4. TymrammapHUHT OUpIalIMacy Ba KecUIlMacH 1ed HuMmara anTuiaaau’?
5
6
7. by Ba yHuBepcal Tyruiamra Tabpu@ OepuHT.

oo

. TynoupyBun Ty1uiam neb Kanjaai Tymiamra aitunanm?
9.4={1,2,3,a,b}BaB={2,b,d}06ynca,yxonmadB, AN B, A\ B, AAB Ba
AXB JapHU TOIUHI.
10. Tymnammnap yctuaa amainapau Diiep Benn noupanapu Epnamuaa udomaiar.
11. TynnaMHUHT KyBBaTU Ae0 HUMara anTuiaau?
12.Canoku Ba CAaHOKCH3 TYIIIaMjiapra Tabpud 6epuHr, MUcosiap KeITUPUHT.
2-3-MABPY3A
MAB3Y: AKCJAHTUPHUILJIAP BA YJIAPHUHI' XOCCAJIAPAU
PEXKA:
1. AkcnanTupunuiap Tabpudu Ba MUCOILIAP.



2.CropBbeKTHB, HHBEKTUB Ba OWBEKTUB aKCITAHTHPHUIILIAP.
3. AKcnaHTHpUIIAP KOMIIO3HLUSACH.
4. TeckapiaHyBYH aKCIaHTUPHUIILIAP.

Anabuértnap [1,2].

dapa3 sraitnuk 6usra A Ba B Oy OyiamaraH Tyruiamiap Oepuirad OYJICcHH.

1-mavpugh: Arap O6up f kKommara MyBOGUK A TYIDIAMHUHT Xap OUp Xe A
AJIEMEHTUra B TYIJAMHHUHT OUpOp Yy DBJIEMEHTH MOC Kyuwiran Oyica, Oy f
Koujara akc ommupuwt nevunaan Ba f:A—B €ku y=f(X) KypuHHIIUIA
OelrwIaHaau.

bynna f (x)eB ra xeA 3JIeMEHTUHMHT 0Opa3u (akcu), x rasca y=f (x) B
NIEMEHTUHUHT npoopasu (aciu) ned aramagu. A Tymwiam f akc STTUPUIIHUHT

AHUKAAHUW coxacu, B TYILIaM 3ca Kutumamiap myniamu JeAnIaaf.
f:A— B akcinaHTUpulga VxeA sroHa f(x)eB oOpasra sra, JIGKHH B

HUHT WCTaJTraH 3JEMEHTH Xap JOMM XaM aciiura sra OyJaBepuIlM, acjiura ira
Oynrania xam y siroHa OVJIMIIM mapT dMac.

Muconnap: A—-onamnap TyIuiam, B-—MycOaT paldoHaa COHJIAp TYIUIAMH
OyncuH. f:A—>B akCIaHTUpPUII Xap OUp oJamMra YHHHT CaHTUMETpJapja

xucoOyanran OYyHuMHM Moc KyWcuH. Y Xxonma f:A—B ogamiap TYIJIaMUHU

paIoHall COHJIap TYTJIaMuTa akCIaHTUpaau. Xap Oup ojlamra siroHa y3yHJIUK MOC
kenaau, JekuH 1500 cM Moc KelnyBUM OJlaM MaBXyJ 3Mac, IIYHUHTAeK 175 cM ra
MOC KEJIyBUH OfamJjiap siroHa 3mac.

2. f:x—x® akCIaHTHPHUII Oapya XaKUKHIA COHJIap TYIJIaMH R HU OyiMmaraH

MaH(pUIl XakKMKuil coHnap TyminamMum R ra  akcnaHthpagud. f:A—>B
aKCIAHTUPHILIATH 4 mynaiamuune 0Opazunu f (A) Ounan Oenrwnaiimus. Y Xonaa

f (A) c B Oymaau Ba Ou3HUHT Mucoaumusaa f (R)=R* 6y mamm

Arapna f:A—B akc STTHpUII y4yyH 3b, € B 31eMeHT MaBxya OYnud
vxeA f (x)=b, Ttenrnuk Vpunnu Oynca, f ra y3eapmac axcraHmupui
(bynkmmst) gevinnamy.

2-mavpugh: Arap f:A—B Ba g:A — B akc srtupunuiap oepunran 0yianod
vxe A yuyH f(X)=g(x) ypunmau 6yinca, Oy akc STTUPHUILIAPHU MmeHe Oeliulaou Ba
f = g KYpuHHUILIIA OCITUIIaHAIN.

bepunran A  TymamMHM B TyIlamMra  akcIaHTHpPYBYM — Oapya
aKCITAHTHPUIILIAP TYINIAaMUHU B* opkanmu Oenrmiaimms. A, c A OyicuH. Y Xoima

xe A, f(x)=f(x) TeHruK OwiaH aHukjanran f, : A — B akc ommupuwea f Humne

mopatiuwu f aca f, hune xeneavuwiu (0Oagomu) NEUUIIAIN.



Macanan: R pgarm f (X) =./|X f:x—.x| akcmamtupum R* garu
0=y (F:x> K] p

f (x)= Jx (f X —> \&) HUHT JaBOMUIUDP.

3-mavpugh. Arap f:A—B akc STTUpUILIA Xap OUp yeB D3JIEMEHT A
TYIaMaa kamuja OuTTa acira sra Oyinca OyHAal akc ITTUPHIN (CIOPBEKIIHSA)
CIOPBEKMUB aKC IMmMupuL NeHnaau.

4-mavpug. Arap f:A—B aKkc dTTUpHINIA Xap OUp y € B OUTTamaH OPTUK
acira sra O6ynmaca (spHM f (X)) = f(X,) AaH X, =X, KenuO 4uKca), OyHmail axc
TTUPHUIL (UHBEKYUSL ) UHDEKMUE AKC IMMupuul NeHnaan.

5-mawpugh. bup BakTIa XaM CIOPHEKTHUB Ba XaM WHBEKTHB OyiraH f:A— B
AKCIIAHTUPHUII OUubeKyus (y3apo oup Kuumamiu akcianmupuul) AeHunaau.

Muconnap: 1) f:R—R f(x)=x* akc dTTUPHII CIOPBEKTUB XaM, HHBHCKTHB

xam smac. UyHku maHuii coHap 6upopTa XaM acjira sra smac.

2) f,:R— R* Hu Kapacak ctopbektus Oymagu (f,(x) = x*)

3) f,:R" >R (f,(X)=x") UHBEKTUB OYJIa/IH.

4) f,:R" > R" (f,(x)=x") HM Kapacak OUCKTHB aKCIAaHTHPHII OYIIaIu.

NxTtuépuii 2 Ta f :A— B Ba g:B — C akc 3TTupunuiap oepuiarad OYJICHH.

6-mavpugh. Xap Oup xeA yuyH p(x)=g(f (X)) TEHIIUK OWIaH
AHUKJAHYyBUM p:A—>C akc »rrupuimira f 6a g daxkc SMMUPUIAPHUHS
Komnozuyusicy (Cyneprno3ulMscy, KynmalTMmacu) nedunanu Ba p=g-f Owian
OelrwIaHaau.

Arapna A=B=C 0ynca, gf : A— A Owian Oupra fg: A— A KOMIIO3HUIIUSTHA
XaM Kapani MyMKuH. byHia ymyman aiftranna gf = fg 6ymamm.

Macanan: f:R—>R, f:x—x* (f (x)=x°);

g:R—>R, g:x—>x+1 (g (X)=x+1

oyaca, y xomma g(f (x))=g (x*)=x"+1Ba f (g (X))=f (x+1) =(x+1)* Oymaam.
Hemak gf = fg .

1-meopema. Xap kanmaii f :A—B, g:B—C, h:C—D akc 3TTHUpULLIAP
yuyH h(gf)=(hg) f TEHIIUK YypUHIU.

Hcobomu. XaKuKaTgaH  Xam h (gf) (x)=h (gf (x)) =h (g (f (X)) Ba
(hg) f(x)=h (g(f (x))). by TeHrMMKIIADHUHT Yall TOMOHJIAPU TEHIJIUTH YJIAPHUHT
VHT TOMOHJIADUHUHT TEHTJIMTUAAH Keaub 4nukaau. by TeopeMa akc STTUPUIITHUHT
aAccoyUamuIuK Xoccacuny NCOOTIANIN.

V xeA Yy4yH e (X)=X TEHIVIMK OWJlaH aHUKJIaHTaH e=e, A —>A aKc
STTUPHUINTa A TYIIAMHUHT atiHu axcianmupuwu Jevnnanm (€ku OMpPINK aKc
STTUPHUII XaM J1e0 IOPUTHIIAIHN ).
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TymyHapnuku, xap KaHgad A TyIUulaM y4yH e, :A—> A— akC JTTUPHII
oubexkuusaup. Lllynunrnek arap f : A— B Oynca, fe, =e, f = f Oynagu.

[-mavpugh. Arap f:A—>B akc ITTUPUILI Y4yH I g:B-—> A aKc 3TTUPHUII
MaBxyn Oyicaku ¢f =e, Ba fg=e, TeHrmKmIap ypurau Oyica, OyHmaii f akc
STTUPHUIL MecKapuianyeuu, g rasca f HUHT TeCKapucH JIeHnIaau.

Tabpudnan kypunaauku, 0y XoJila g XaM TeCKapwiaHyBYu Ba f ra g HUHT

TECKapUCH JEHUUIIATN.

2-meopema. Arap f aKc OTTHPUINTHUHT TECKapUCH MaBXya Oyica y
ATOHAUP.

Hcoomu. Papa3z sraiinuk g:B—>A, h:B—>A jmap f:A-—>B ra teckapu
oyncun, swpHU df =e,, hf =e,,fg=e,,th=¢,. Y xomma h(fg)=h-e,=h Ba
h(fg)=(hf)-g=e,-g =g napaan h =g Keaud YUKAIH.

bynnan keitnH f ra Teckapu akc 3TTupuniaa f ' OniaH OenTuiIaiMus.

3-meopema. AKC STTHUPUIIHMHT TECKAPWIAHYBYM OYIWIIN yUyH YHHUHT
OWbeKIus OYJIUIIN 3apyp Ba €TapJIUIUP.
Hcoomu. 3apypuiinuru. f : A— B TECKapujiaHyBYd ¢:B-—> A, YHUHT

TeCKapucu  OYJICcWH, Yy  Xojja fg =65, of =€, Ba VyeB yuyH
f (g (y)) = (fg) Y=€; Y=Y. bynnan g (y)e A 2J€MEHT y JJICMEHTHUHI acliv
SKAHIUTU KenmuO umkanu. Jlemak f cropbekuus. DHAM arap OUpOp X, X, € A
DJIEMEHTIIAP Y4yH f(x)=1(x,) oyica, y X0J1a
X =€,(x)=0f (xy =9f (x,)=(9f) X, =€, X, =X, 6Yymanm, spun f wWHBEKIWA,
myHaa Kuinb f OWBEKIMS DKaH.

Etapnu skannuru. ®apas staitnuk f : A— B Oubekuusa OyicuH. Y xonaa
xap Oup ye B ydyH sirOHa aci MaBxkyl. byHlnan g (y) e A 2JIEeMEHT y HUHT aciu
DKAHJINTH KeIUO YUKAIU, ShHU g : B — A akc 3TTupuil f : A — B ra TecKapH.

Muconnap: 1) Arap aeR Ba a=0 0yica, y xonga y:R—>R f(x)=ax

y

(yHKUMA OnbeKUUs. YHHUHT Teckapucu g:R—>R, g(y)=—— (: RGNS
a

= xj JaH
a a
ubopar.
2). Uxtuépuit beR yuyH f:R—>R, f(X)=x+b ¢yHKIUI XaM OUBEKIIUS.
YHuHr Teckapucu g:R—R, g(y)=y-h.
3) Arap a,beR Ba a=#0 Oynca, y xonga f:R—R, f(x)=ax+b dyHKUHS

OWBEKITUS Ba YHUHT TeCKapucH g:R —> R, g(y)= y=b .
a
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4-meopema. Arap f:A—B Ba g:B—>C Oubekuusuiap Oyica, yJIapHUHT
KoMro3uIsich gf : A— C xam Oubekims 6ymaau Ba (gf )" = f g™

Hcobomu. f Ba g map Owbekius Oynranu yayH f *:B—>A Ba g :C —>B
Jap MaBxyJ Ba gjeMak f g™ :C — A KOMITO3UITUSCH XaM MaBXKYy/I.

KOoMIO3UITUSHUHT acCOCATUBIIUTHTA aCOCaH

(of (f'g?)=g (f-T*)g7" =(ge)g* =g-g* =e Ba

(fg?) (of)=Fg?*-g)f=F1-(ef)=Ff 7 -f=e
Bymapnan gf TeckapuianyBunm Ba (gf )" =f'.g™ iokopuaa WcOOTIaHTaH 3-
Teopemara acocan gf OMBbEKIIHUS.

8-mawvpudg. f:A>A ouekmusira A MYNIAMHUHE — Y32eapuuiu

(amMamITUpUIIM) AeWnIand. A TYIUIAMHUHT Oapua y3rapTupuminHu G, OuiiaH
oenrunanmMus.

9-mavpug. G, TYIUIaMHUHT H KUCM ~ TYIUIaMH ~ KyHUJard IIapTiIapHU
KAHOATJIAHTUPCA YHIa Y3rapTUPULLIAP TYPYXHU ACHUIIAIN.

0,) Vf,geH yuyH fg e H Ba ¢f e H;

g,) A TYIUIAMHUHT OUPJIUK Y3rapTUPYBUUCH €, XaM H ra Teruiuiu.

g,) VfeH yuyn f*eH.

3 Ba 4 TeopeManapaan G, TYIUIAMHHHT ¥3U XaM Y3rapTUPHUIILIAD TYPYXUHH
XOCHJI KHUJIMII KEIUO YUK,

Muconnap. 1) R tymmamparu f (x) =ax(aeR,a=0) KypuHumgaru Oapua

byHKIUAIap TYIiaMu H y3rapTupunuiap TyPyXUHH XOCHIT KHJIAIH.
XaKUKaTaH Xam:

a) f,(x)=ax, f, (x)=bx 6¥uca (f, f,) (x)= f,(f,(x))= f, (ox)=abx, (f,f,)(x)

=pax=abx, f,-f,eH Ba f, -f, e H;

b)ex(x)=f,-x=x, f,=e; eH

c) f.'(x)=a"'x, gemak f, ' eH .

2). R TymmaMparu 9.()=x+a (aeR) Kkypunugaru Gapua
byHKIHsIapAaH HOOpAT TYIUIaM P XaM Y3rapTHPHIIIIAP TYPYXUHH XOCHIT KHJIaIu.

a) 9.(x)=x+a, g,(x) =x+b TOYIICA,
(9295) (0 = 94(9, ()= 9. (x+b) = x+a+bBa
0,0.(0 =09,(9.(x))=g,(x+@)=+a+b, swuu g,9,cP Ba  g,0,cP Ba
0.0, =9y0. = o €P. B) € =0,€P; ¢) g;'(x)=x-a, fiemMak g;' =g , €P.

Mynaait kuanbd P y3rapTupumuiap rypyxu oyiamm.

Mag3yHu MycTaxkamJam y4yH caBoJuiap.
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1.AxcnanTupuin 1e0 HUMara anTuIaan?

2. CIOpBEKTUB aKCIIAHTUPHUIITA Tabpud OCPUHT Ba YHTa MUCOJUIAP KEITHPUHT.

3. IHBbEKTHUB aKCIaHTHpHUINTA Tabpu( OEPUHT Ba yHT'a MUCOJUIAP KEJIITUPUHT.

4. BUEKTHB aKCIaHTUPUIITA TabpHd OCPUHT Ba YHra MUCOJIJIAP KeJITHPHHT.

5.AitHu akcmaHTUpHII J1e0 KaHaal aKCIIaHTUPUINTa aUTHIIa I ?

6.AKC STTUPUIITHUHT TOPANMIIM, KCHTaWUIIIN JIeTaHa HUMaH! TYIIyHACcHU3?

7. AKCITaHTHpHUIIUTAp KOMIO3UIUACH Je0 KaHAall aKCIaHTUPHINTA alTHIIaIu ?

8. TeckapuinaHyBuM aKCIIAHTUPUII 1e0 KaHIal aKCIaHTUPUINTa alTHUIaIN?

9. TeckapunaHyBYH aKCITAHTHPHUIN OYIUIUIMKHUHT 3apypHil Ba €Tapiv IMapTHHA
aUTHHT.

IO.VarapTHpHumap rypyxu 1e0 HUMara anTunaam?

4-MABPY3A
MAB3Y: BUHAP MYHOCABATJIAP BA YJIAPHUHI XOCCAJIAPHA
PEXKA:

1. Taspudu Ba mucosiap.
2. Xoccaapu.
3.OKBUBAJICHTIIMK MyHOca0aTu Ba yHTa MUCOJLUIAP.

4.lHBapHaHT aKC STTHPHIILIAP.
Anabuérnap[l, 2, 3].

1. UxTuépunit A Tymmam Oepuiran  OYJICHH A° =AxA  TYIUIAMHUHT
uxtuépuit P kucMm Tymiamu A Tymiampaaru ounap myHocabam neuwnnany . Arap
(x,y)e P G¥ynca x Ba y anemeHTiap P OuHap myHocabataa Aeiiunaau Ba xPy kabu
E3MIaau.

JleMak, OuHap MyHocabaTiap Oy MKKU OOBEKT opacuaard MyHocadbaTAup.
bunap MyHocabatnap Ounan  Oupra yHap, mepuap Ba yYMYMaH  N-Hap
MyHOcabaTiap XaM YypraHwiaad. YHap MyHocabar Oy Outrra OOBEKTHHHT
xoccacuHu udoganaim, TepHap MyHocabaT Oy yuyrta OOBEKT opacujaru n-—Hap
MyHOca0at 3ca N Ta 00BEKT opacujaru MyHocadbaraup.

Mucomnap. 1). Xakukuii CcoHiap TYImiaMHIard X Ba ) COHJAPHHUHT
TEHIJINTH MyHoOcabaTu ounHap MyHocabar  Oymamu. by  myHocabar
R® = Rx RTEKUCIIMKIATH Yy = X TYFPU YM3HMK HyKTajgapu OwiaH Oepuiaiu.

2).R Tymimammaru Xx=Yy MyHocabaT OuHap Oyimu0O y R’ =RxR TEKUCIHKIATH
y=X TYFpPU YU3MKAAH TalIKAPUCUIATU HyKTajap OuiaH Oepuiaiu.

3). R Ja y COHMHI X COHMIaH Karra SKawiaumru (y>Xx éu x<y) R® ma y=x
TYFpU YM3UKJIAH IOKOpHU/A ETraH HyKTaJIap TYIJIaMu ya9yH Oaxkapuiaau (pocr).

4). TynmaMJIapHUHT TEHTJIMK A =B, TCHT 3MacIMK A # B, KUCM TYIUIaM OYJIMIUIAK
A < B myHocabaTiapu xam OuHap MyHOcabaTra MUCOJ Oyaan.

5). TekuCINKIAru TYFPH YM3UKIAPHUHT apaJUICIUIUK € e, Ba IEPICHIUKYISPIHK

MyHocabatu e, | e, MyHOcabaTiaapu xaMm OnHap MyHOcabaTtra Mucos 0ynaau.
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6). bup TeHrmamamap CHUCTEMAaCMHUHT WKKUHYH CUCTEMAHUHT HATHXKACH
oYMk MyHocabatu (1) —(2)) Ba Oup TeHrmamazap CHCTEMACHHUHL
WKKUHUYUCHTA TEHT Ky4id (PKBHUBAJICHT) OYIuII MyHocabaTiiapy Xam OuHap
MyHOcabaTra Mucos Oyiaau.

2.Xoccanapu:

1°. Arap vaeA ydyH aRa poct Oyica, GyHmaii R MyHocabarra A
TYIIaMaaru peghiekcug mynocabam ASHUIaIN.

Arapga aRa MyHoca0ar YypuHiIM OyiMmaraH ae A MaBXyna Oyica, SbHH A
narv 0ab3 aeA ydyyH aRa VpuHiu, Oab3uiapu yuyH VpuHid Oynimaca R ra
pedhrekmus byimazan Mynocabam NeAnIaan.

2°. Arap aRb MyHOCaOATHHMHI YpUHIIM SKAHJIMTUAAH bRa HUHI XaMm YpHUHIIN
AKAHJIMTU Keaub YnKkca R OuHap MyHOcalaTra cummempux MyHocabam Neiunaau.
aRb Vpunnu O6Yynran a,b jmap yuyH bRa ypunnu Oynmaca, R anmucummempux
mynocabam nevinnanu (spHH aRb Ba bRa = a=Db kenub umkca) . Arapaa aRb Ba
bRa wmyHocabariap xaTToku a=b Oynrasga Xam Oaxapuiamaca, OyHpaai
MyHOca0atra acummempux myHocabam nebd atanajiu.

3°. Arapma A tyminamaaru a,b,c e A 3nmeMeHTaap yuyH aRb Ba bRc mapHMHT
pPOCT 3KaHJIUTUAaH aRC HUHT POCT 3KaHJIUTU Kenub yukca OyHaail R MyHocabaTra
A TYTIIaMAaru mpaH3umue MyHocabam JIeinaam.

A Tymiamaard pedJeKTUB, CUMMETPUK Ba TPAH3UTUB MyHOcabaTra Iry
TYIUIAMJIaTH  SK6UBANEHMIUK MYHOcabamu JeWnnaan Ba a~b KypuHUIIIA
OeNrwIaHaau.

Mucomnap. 1. Xakukuii COHIap TymjiaMuaard "=" TeHIrJIMK MyHOca0aTu.
2. TynnamMiIiapHUHT TEHIJIUTH MyHOCA0ATH.
3. Tenrnamanap cucTeMacuaaru TeHI Ky4JIUJIUK MyHOca0aTH.
4. OyHKUMSITAPHUHT TEHTJIUTH MyHOCA0aTH.
5. A Tymnampa H y3rapTUpUIUIap TypyXd OepuiraH OYyicuH. Arap A
TYIUIAMHUHL a,b,e A 3JIEMEHTIIapU Y4YyH h (a) =b TEHIJIMKHU KaHOATJIAHTUPYBYU

heH OWbeKTUB aKCIAaHTHPUII MaBXyn Oyica, Oy aBa b sjaemeHTnapuu H
H

HKBUBAJICHT JCWMIIaAN Ba ab KypuHunina oenrmnanagu. by H 3KBHUBaIeHTIMK

MyHOCa0aTH XaM SKBUBAJICHTIUK MyHocabatu Oynamu. UyHku vVae A Ba e, e H
H

H
H
yuyH e,(a)=a sabHM axa (e, eH) (peduekcus). Arapaa axb Gynca PrA

OynaaT, 4YyHKU heH, h@=b Gupexuus 6ynragu yuyH N HuHT Teckapucu
_ -1

h™eH xam MaBKyJ Ba - h=() oynaau (cummerpukiink). Lllynunraex arap

H H H

axhb Ba b~cC axC h(@)=b, g()=c

g(h(@)=c—

Oynca, y xoima Oaxxapuaau JaH
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(g-h)(@)=c €éxu g(h)=¢ ned Oenrunad oncak ¢(a)=c Oaxapumamu. [lemak H
HKBUBAJICHTIIMK MyHOca0aT Oyasu.

A Tymmam  Oupop ycyn OwnaH cuHbiapra OYyiIMHTaH — OYJICHH:
B={A, teT} A=teTUA,teT Oy Oyiuama épmamuma A  TYymiamzaa
DKBUBAJIEHTJIMK MYHOCAa0aTMHU Kypcatamu3. Arap X,ye A DJJeMEHTIap B
OynmuHMmanaru Oup cuHpra Tterunuium Oyica, ymdapHu B OynuHMara HucOataH
HKBUBAJICHT JEWMH3 Ba X~y Mmakiaa &3amu3. by skBuBanmeHTIHK pedrieKcus,
CUMMETPHUKIIMK Ba TPAH3UTHBIIMK MIAPTIAPUHU KAHOATIAHTUPAIH.

Uxtuépuit A TymnaMaa Xap KaHAal SKBUBAJICHTIMK MYHOCAOAaTWHU IIyHAAN

XOCWJI KWIMIIAMH3 MYMKHHJIMTHHUA Kypcaramm3. A Tymiamaga Oupop =~
SKBUBAJICHTIMK MyHOca0aTu GepuiraH OyiacuH. VX€A yuyyn X na SKBUBAJCHT
6ymran Gapua 9 €A snemeHtnap TYIIaMEHE X OHiaH OelrHuaiMus. DHIM
vy e A/X onu6 y~be(A/%) sneMenTnapHn Y cuHdra kypcaramms. Y Xoima
X NY=@ Jugn €A/ (xwy) HU 0JU0 11y Kapa€HHU JaBOM >TTHUpaMu3. byHuHr
HATIDKACHIA YCKIH GKM UEKCH3 COHAArM Yy3apo KecHuMaiigumran XY Zr---
cuH(apra sra OyiamMu3 Ba A=XUYUZU... renrank Vpunnu O6ynaau. Hlynmait
KO A TymramHM cuHGIapra OYIWIN Ba JKBHBAJICHTIMK MYHOcabaTiIapu
opacua y3apo Oup KUMMaTI MOCIMK MaBXYy/I.

% ={X,y, Z,...}Ty1uamMra ¢axmop myniam nedmnamd. A Tymiamzpa Oupop P

HKBUBAJICHTIIUK MyHOcabaTu Oepuirad Ba C 3ca Oupop tymiam OyiacuH. f: A—C

HU KapaiMu3. Arap A TYIUIaMHHHT 3J€MEHTJIApUHUHT Oupop f Xoccacu ydyH

P
axb,abeA maru f(a)=f (b) kenub yukca, OyHJail akC STTUPHUIL P uHBaApUaAHmM

JNeUnIIaau.

Xycycuid Xoa, arap A TYIUIaMJiard SKBUBAJICHTIMK MyHOocabaTH A TyIuiamaaru
Ooupop H ¥Y3rapTupunuiap rypyxu XOCWJ KWiraH H SKBHUBaJICHTIWK Oyica, H
WHBApUAHT akc »TTupuml f:A-—»C ra Kyhumaruda tabpud Oepunaau. Arap
vheH Ba xeA yuyH f(x)= f(h(x)) TeHriauk ypunau Oyica, Oynmait f:A—>C
aKC STTUpHUILITa H WHBAPUAHT aKC dTTUPUIN JICUHIIA]IH.

P UWHBapuaHT akKC HTTUPUIIHUHT KyHUJaru Xoccacu MyXumaup. Arap
a,a,eA map yayn f(a)=f(a,) Oynca, ymap P OSKBHUBAJICHTIUK OYyIMauIu.
[yngait kummb P WHBapUaHTJIApHU P SKBUBAJICHT cUHGbIapHU (apK KUIHII
BocuTacH cudaruga MyxXuMaup. Arap P uHBapuaHmiap TH3uMu F={f , reT}
KyWHJard IapTHU KaHOATIAHTUpCA YHTa myja JeWuNagu: Xap KaHjgah P
DKBUBAJICHT OYJIMaraH a,,a, € A dJIEMEHTJIap YUyH IIyHJal P MHBapUAHT MaBXKYl
oyncaku, f eF f (a,) # f (@) myHOcabar Oaxkapuiaau.

Mae3ynu mycmaxkamaaus yuyH cagonnap
1.bunap mynocabar ne0 KaHgaii MyHocadaTra antunaau?
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2. bunap myHoca0aTiap KaHaail xoccanapra sra?

3. bunap myHocabatnapra Mucosiap KelITUpuO XoccalapiHu U30XJIaHT.

4. DKBUBaNIEHTIIMK MyHOcabaTH 1e0 KaHaail MyHocabaTra aiTunaaun?
5.OxBUBaNeHT MyHOcabaTu Oyinua TYTIaMHHA KaHaai Kuianb cuHdaapra aKpaTuiin
MYMKHH?

6. dakTop-TyIIIaM 1e0 HUMara auTusiaan?

7. bepwiran TymiamMHU OepWiIraH SKBHUBAJICHTJIMK MyHocabaTu Oyiinua ¥V3apo

KeCUIIIMalIurad CHH(IApHUHT TYFPU UMFUHAUCUTA EHUIIITa MUCOJ KeJITHUPHUHT.

S-MABPY3A
Mae3zy: IKBUBAJIEHTIIHK BA TAPTHF MYHOCABAT/IIAPH
PEJKA:

1. DKBUBaJIEHTIMK MyHOCa0aTH Ba yHTa MUCOJLIap.

2. DKBHUBAJICHTIUK cUH(Iapu (HaKTOp-TYIIIaM.

3. Taptub myHocabaTu Ba yHIa MUCOJLIAP.

4. Kucwman Ba Tyna TapTuOJIaHTaH TyIiamiap.

AJJABUETIJIAP [ 1,2].

1- mavpug. A Tynnamaa anukiaaHraH R OuHap MyHocabatr peduiekcus,
CUMMETPUK Ba TpaH3UTUB Oyica, y xojijga OyHaalh myHocabatra A Tymiamjaard
9KBUBANEHMIUK MYHOCaAbamuy NeAnaIu.

DKBUBAJICHTIUK MyHOCa0aTh ~ €KM = CUMBOJUIAp OWJIaH OenruaaHaau.
Macanan: 1). Uxtuépuii 6ym Oynmaran A TymiaMmja aHUKJIAHTAaH alHaH
TEHIVIMK =" MyHocabary;
2). Texkucnukparu TYFpU YM3UKIAp TYIUIAMHUAA AaHUKJIAHTaH  HapaJUIeIuIuK
MyHOCa0aTH;
3). Yubypuakiap TymiaMu/ia aHUKJIaHTaH YXIIalIiK MyHOca0aTu;
4). ®a3zogaru reoMeTpuK (GUrypaJapHUHT TEHTIOIUIMK MyHOCa0aTu Ba Oolikaiap.
bepwiran A TymiaMHU yHJIAa aHUKJIaHTaH R wmyHocabar Oyitnua
HKBUBAJICHTJIUK CHH(IJIApUra aXpaTuil MyMKHH. BYHUHT y4yH Kylunaruda wyn
tytrnanu. A tymnamparun Wxtuépuii Oup a snementHu onmub® aRX  maptHH
KaHOATJIaHTUPYyBUU Oapua X& A anementinapHu Oupta C, cuH(ra KupuTamus.
Oumu A\C,= 06¥ica, xapaln my xoitna Tyxraiinu. Arapaa A\C, = & 0Oyica,
b e( A\C,) uu onamus. TymyHapauku Oy xonma b eA Ba bg C,. Duam 6apua Y &(
A\C,) , bRy mapTHu KaHOATJAHTUPYBYH Y dJIEMEHTIApHU UKKuHYHM Oup Cp, cuHpra
kuputamu3. Arap suau (A\C, )\ Cy =< 6Viica, sxapalHHM 1Ty KOHa TYXTaTaMH3.
Arapna (A\C; )\ Cp= & o6ynca, ce (A\Cy )\ C, au onub CRz mrapTHH
KAHOATJIaHTUPYBYM Oapua Z sneMeHTiaapuu oupta C, cMH(pra KupuTaMmu3 Ba X0Ka3o
JaBOM »Tamu3. TyllyHapIuKy, arap A 4ekiu 0yiica, YeKJIn KaJlaMJlaH KeMUH YeKiIn
counaru C,,Cy ,...,.C, cundnapra, arapga 4 yekcu3 Tymiam Oyiica, yekid EKd
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yekcn3 conmaru C, , C,, ... cundmapra sra Oynmamus. by cundmapra
IKEUBANEHMAUK CUHGIapU NSHUTAIH.
CuH(paapHAHT XOCHT KWIMHHIIUTA Kypa a= b 6yica, Cy » Cp= & 6ynmb
A=C,uGu... (1)
oynamu. (1) ra A myniamuume y3apo Kecuwmauoueaw KUCM MYNJIAMIAD
oupnrawmacuea enuunmacu aevunaau. by xonga A TYmiIamMHU SKBHUBAJICHTIUK
cuHbapura OyIakianraH (¢paxkmopusayusianean) ned Xam IOPUTHIIATH.
Macaian: 1). Z - OyTyH coHJIap TYIUTaMHJIarH OYJIMHUII MyHOcabaTH (X-Yy)/ m
HU ojaitnuk (0y epma m >0). Tymynapnuku, Oy MyHocabar OyTyH COHIap
TYIIaMUAard SKBUBAJICHTIIMK MyHOCa0aTH OYnaau, YyHKH:
a) xeZ, (x-x)/ m;
b) Vx,yeZ map (x- y)/ m gan (y-X)M HUHT Oa)KapHIIAIIN KEITHO YHKAJIH,
¢) XY, ZeZ nap yuyH (X-y)/ m Ba (y-z)/ m napHUHT YpuHIK SKaHauruaad (X-z)/ m
HUHT VPWHJIA DKAaHJIUTH KeIMuO YMKadaW, ShHU KapajgaeTraH MyHocabaT OyTyH
COHJIAp TYTIaMUJaru pedIeKCHB, CAMMETPHK Ba TPAH3UTHUB MyHOCA0ATIHP.
OHau 11y MmyHocabat Oyiinda Z HU SKBUBAJICHTIIMK CUH(pIapUra axpaTaiiuk.
Arap X =m g+ k Ba y = mt+ k Oyncaruna (X-y)/ m Oymagu. by epna
k=0,1,2,... m-1 6yaranu yays Oy cuHduap Kyiduaariada Oyiaim.

e.,=3m, -2m, -m, 0, m 2m, 3m,...; {mg}=C,
oo, -3m+l, 2m+l, -m+1, 1, m+l, 2m+1, 3m+1,...; {mg+1}=C,
co, m3mE2, 22m+2, -m+2, 2, m+2,2m+2, 3m+2,...; {mg+2}=C,

,-2m-1, -m-1, -1, m-1, 2m-1, 3m-1, 4 m-1,...; {mg+m-1}=C,.,
[lynnait Kuauo , /=CouCLulCyu... U Chy .
Ci HUHT Xap OWp d3JEMEHTHra Iy cuH@nune ueeupmacu nevmnanu. (1) narm
skBuBaNeHTIIMK cuHpaap tymiamu {C, , Cy, , C. , ... } ra ¢axmop-myniam
neimnanu Ba A/R xypunumiga 6enrunanaau. demak, AIR ={C,, C,, C., ... }.
IOxopuna kentupuiaran mucoimumusga ¢akrop-tymiam Z={Cy ,C; ,C,, ...,Cp1}
O0yub YHra M MoOynu 6ytiuva yecupmanap cunghrapu myniamu 1eRunaau.

Arap m Monynu Oyiinua yerupmaiap cuH(IapuHUHT Xap OupuaaH Oupragan
yerupma oJiM0 cHCTeMa Ty3CaK XOCHJ OynraH cucremara M mooyiu Oyuuua
yeeupmanaprune myna cucmemacu aevinnaaa. Macanan, {0,1,2,. . .,m-1}.

Arapma m moaynu Oyiinya 4YermpMallapHUHT TyJa CHCTeMacujaaH M OwuiaH
y3apo TyOmapuHM onMO cHcTeMa Ty3cak XOocWJl OyiraH cucremara M mooyau
Oyuuua yYecupMalapHuHe Kelmupuiean cucmemacu Jevunaan. MacanaH: mM=6
oynca, {1,5 }.

2). N- HaTypan conyap TYIUIaMHHU KapajlaeTraH COHHUHT TyO €ku (Mypakkal) Tyo
sMacuru Oyinya akropusanusian MyMKHUH.
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3). bapua kynOypuaknap Tymiamu M HU KynOypyak TOMOHJApU COHU Oyitnua
SKBUBAJICHT CHH(IIapra aXKpaTUIl MyMKHUH.

4). TyprOypuakiap TyIamMuga SKBUBAJCHTIIMK MYHOCAO0ATMHM TOMOHJIAPHUHT
napajie/UIiK TylryH4acu cudaruia KUpUTCaK, yura cuH(: mapaieiorpaMmmiap,
Tpanenusiiap Ba Xe4 KaHJail HIKKM TOMOHHU Mapajuien Oyiamaran TypTrOypuakiapra
ara OymamMus.

Martematuka Ba YHHHT TaJ0WKJIapuga TapTHO MyHocabatu ae0 aTamyBuu
MyHOCa0aT MyXUM axamusTra sra. IKku COHHM MUKIOpHU Oyiinya, oJaMIapHUHT
énutapu OViinda, KUTOOJApHM >KaBOHJA TEPUIUINM OYViWYa TaKKocjaraHma Ou3
TapTHO MyHOCabatTra Iy4 KeJIaMus.

2-mavbpug. A Tynimamaard aHTUCUMMETPUK Ba TPAH3UTUB MyHOcalaT IIy
TYIIaMIara mapmuo mynocabamu 1eHnIIau.

Taptu®b mMyHOcabaTu KUPUTHWITAH TYIIamiapra mapmuOianHean myniamiap
JNeUnIIaau.

Arap A Tynnamja aHUKJIaHTaH p TapTHO MyHocabaTH peduiekcuB OVyiica, YHra
Kamvuii smac mapmub mynocabamu, arap aHtupediekcuB Oyica sca xambuil
mapmub myHocabamu NeUNIaIn.

3-mavpugh. A TyIIaMIa aHUKJIAHTaH P TapTHO MyHOocabatu bozranean O6yica,
AbHU A HUHI UXTHEPpUM X, Y DJIEMEHTIIApU YUYyH Xpy €Exku X=Yy €Exu YpX
MyHoca0atnapnan Oupu, Qaxar Oupu Oaxapwica, O Ta YUSUKIU mMapmud
MYyHOcabamu NeWnTaIu.

Uusukau OynmaraH TapTHO MyHocabaTH OJaTAa KUCMAH MAaApmuOIaHeaHIUK
MyHocabamu 1e0 HpUTUIAN.

Muconnap. 1). Comnmap Tymiamuja aHUKJIAHTaH KHYUK SMaciuk ()
MyHOca0aTy KHCMaH TapTuO MyHOocabaTu Oymaau.

2).Harypan connap TyriamMuaa aHuKJIaHTaH KOJIUKCH3 OYJIMII MyHOCcabaTh
XaM KMCMaH TapTud MyHocabaTu Oynau.

3). BytyH connap TymiamMua aHUKJIAHTaH KOJJIUKCU3 OVIMHUII MyHOCAaOaTu
sca TapTHO MyHOcabatu smac, yyHkH a/b Ba b/a nan a=b kenu6 ynkmaiiau.

4-mavpug. KNCMaH TapTUOIAHTaH A TYTUIAMHUHT @ SJIEMEHTH YUyH a< X
(x<a) MmyHocabatr A Tymiamaaru Oapya x Jlap y4yH Oaxapwica, a ra A
TYIUIAMHUHT 9He KUYUK 2NeMeHmu (IHe kKamma) Neniaam.

Kucman tapTubnanran Tyruiamiiap yMyMaH OJITaH7a SHT KUYUK KU DHT KaTTa
JIeMEeHTra 3ra Oyiamaciurd MyMKuH. TapTub MyHocabatu ojatda ( OpKaid
OeNruIaHaau.

Muconnap.

1). Muxnopiapu 0yiinda TapTUOIaHTaH XaKUKAW COHJIAP TYIUIAMHU JHT KaTTa
Ba OHT KUK dJIEMEHTJIapra 3ra sMac.
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2). Mandwuitmac XakKMKUl COHJNIap TYIUIaMH SHT KH4YWK d3iemeHT ( ra ora,
JIEKHH 3HT KaTTa 3JIEMEHTTa 3ra sMac.

3). Harypan conmap Tymiamu OYJIMHMII MyHOcabaTh OYyilmda 2HT KHUYHK
aneMeHT 1 ra ara, JIGKHH HT KaTTa 3JeMEHT MaBXy/]l dMac.

S-mavpug). Arap KucMaH TapTUOJaHTaH A TYIUIAMHUHT @ 3JIEMEHTHAAaH
KaThUil KaTTa (KaThUH KUYMK) OYJITaH djeMeHTIapu OyiaMaca, a ra A TYTIJIaMHUHT
MAKCumMan (MUHUMA) nemernmu AeHnuIIain.

Kucman taptubnanran Tymuiam OWp KaHYa MakCcUMal &K MUHUAMAI
AJIEMEHTJIapTa dra OYIUIIN MyMKHH. f b

Mumucosmnap.

1). Ymby rpaduxnapaa ctpeika yuyuaaru
AJIEMEHT ‘“‘cTpenka’ OOLUIaHUIINIArU JJIEMEHT & Cc
naH “karra” ne0 omainuk. b,f map makcuman e
aneMeHTaap ; a,C,d ap aca MUHUMAI 3JIEMEHT-

Japup. d

2). A=N\{1} tymnamuaru nxtuépuii a Ba b nap yuyn b\ a (b snement a vunr
oynyBuncu) b(a xabu &3mmamu. Bynmaii Xxonma Oapya TyO COHJIAp MHHHMAI
AJIIEMEHTJIAPHU TAIIKUJI KUJITaH X0JIJ]a DHT KMYKK 3JIEMEHT ACa MaBxkKy]l IMac.

6-mavpugh. Arap un3uKIM TapTUOJaHTaH A TYIJIAMHUHT UXTUEPUN B-KucM
TYIUIAMH JIOMMO OJHI KHYMK OJJIeMEHTra 3ra Oyica, OyHmall Tyruiamra myia
mapmubianean myniam AeHuIaan.

Macanan. Hatypan connap TymjaamMu Tyja TapTUONaHTaH TYIUIaMra MHUCOII
oynaau. lllyHn xam TabKuAJall KEPAaKKW, YMyMaH OJiraHfa OepuiraH Tymjiamja
TapTUO TYyLIYHYACMHU OMp Heya ycyiuiap OMJIaH KUPUTULI MYMKHH.

Macanan, Hatypai cornap tymiamuaa 1) {1,2,...,n,...} -rabuunii TapTHO;
2){...n,...,2,1} -reckapu TapTHO.

Nc Q - panmmoHan coHmap TYyIamMuaa XaMm TapTHO MyHOCAOATHHH Typiuda
aHUKJIAIl MyMKUH.

Magp3yHu MycTaxKkamiiall y4yH caBoJuIap
1). A-tyriamaaru pedaekcuB, antupedackcuB, pediekcuBMac MyHocabaTiapra
TabpuQp OCpUHT.
2). byryH conmap Tymiamugara Oupop peduieKCuB MyHOcabaTra MHCOI
KEJITUPUHT.
3). CummeTpuk MyHOCa0aT (CUMMETPUKMAC, aHTUCUMMETPHK) 1e0 KaH1an
MyHoca0atra aiTuiaau?

4). Tpan3utuB MmyHocabar e KaHaali MyHocabaTra aTunaau?
5). DKBUBaJIEHTIIMK MyHOcabatu j1e0 KaHaal MyHocabaTra?
6). A TymiaM yHJIa aHMKJTaHraH R SKBHBaJIEHTIIMK MyHOca0aTu OVitnda KaHai
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Kuub cuHbIapra axxpaTuiagn?
7). Taptub myHocabaTu ne6 KaHmai MyHocabaTra antTuiaan?
8). DKBUBAJICHTJIMK Ba TapTHO MyHOcCabaTIapura MUCOJUIAP KSITUPHHT.

6,7*- MABPY3A
MAB3Y: HATYPAJI COHJIAP CUCTEMACHU. MATEMATUK
NHAYKOUA METOAU. BUPJIALLIMAJIAP. HBIOTOH BUHOMMUA
PEXA:
1. Harypan connap cucTeMacMHM akCHOMAaTUK AHUKJIAL .
2. MaTreMaTvK WHIYKIHSI IPUHITATIN.
3. bupnammaiap. Y pHHIAIITHPUIIIIAD, YPUH IMAIITHPHILIAP, TPYIIANAILIAp.
4. HetoToH OuHOMU (hopMyTIacu.
Anmabuérnap [ 1, 2] .

Connm cucTteMajapHW YpPraHWUIIHUHT WKKH yCYJId KOHCTPYKTHB Ba
aKCMOMATHUK YCyJIapd MaBXyld. by HKKama ycyn xam TyIjam TyIIyHYacura
acocyiaHrad OymmO, nactnad HaTypan KeWuH OyTyH, palMoOHall, XaKUKAWA Ba
KOMILJIEKC COHJIap CUCTEMallapy KapasiaJiu.

KOHCTPYKTUB YCYJTHUHT MOXMSTH IIyHJIaH MOOpATKH, SHTH KypuiIaéTraH
CUCTEMa aBBaJlaH MablyM OViraH TymyH4anap Epaamuga Oa€H dSTUIAM.
Macanan, HaTypajl COHJIap CHUCTEMAacH Yy4yH OOUIaHFUY TYUIyHYa TYIIaM
xucobOmanca, OyTyH COHJIQp CHUCTEMAacd Yy4dyH OOIUIaHFUY TYIIyYHYa HaTypal
connmapaup Ba xoka3o. (KoHcTpykTuB ycynra HaTypad COHJIAPHH YEKIH
TYTUTAMJIAPHUHT KyBBaTH CU(aTH/1a KUPUTHUITHA MUCOJI KWJITHO OJIUIIT MyMKHH).

Connap cuCTEeMacHHM aKCHMOMAaTHK yCyJja KypHIga »53ca xap Oup
CUCTEMAHUHT aCOCUM Xoccallapu, akcuomayiap €paamuna Oepuiiajim.

bu3 kyiinma HaTypana COHJIAp CUCTEMACHMHU aKCMOMATHUK YCYJIa aHUKJIAIIHH
Kapab unMkamu3. ByHMHT y4yH acocuii Oomuianrud MyHocabar cudatuma ‘b
anemeHm a 2jlemMenmoan Oegocuma KeliuH Keaaou MYHOCAOaTHM Ba Iy
MyHOca0aT YpUHJIM OVJITaH aKkcuOMallap CUCTEeMAacHUHU OJIaMU3.

1-mawvpuch. bupop 6ym 6ynmaran N TymmamuauHr a Ba b snementinapu yuyH
“b anemMeHT @ sneMeHTIaH OeBOCHUTAa KeWUH Kelaau” MyHocabaTH YpuHim OYiuo,
MasKyp TYIUIaM 3JIEMEHTIapH Y4YyH Kyilunaaru 4 Ta akcmoma Oakapwiica, y XoJjaa
N TYIIaMHUHT 3JIEeMEHTIAAPUTA HAMYpPal COHAAP NEUNITAIN.

1) xeu xanoaii namypan conoan Ketiun keamatiouean 1 conu maexcyo. (Aeap
a 0an besocuma KeluH Keiaoueau djleMeHmHu a' decax, Oy akcuomaza Kypa a' #

1).
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2) ucmanean a Hamypai COHUOaH 6esocuma Keuur Keiysuu si20Ha a' Hamypa
conu masdxncyo, avhu Yabe N yuyn a=b «» a'=b’, .

3) 1 conuoan 6owka xap oup Hamypan con bupma ea axam oupma Hamypa
conoan Kelun Keaaou, svhu azap a'=b' «» a=b,Vabe N .

4) acap namypan conrap myniamuHune ucmanear M xucm myniamu :

a) 1 nu y3 uuuea onca;

6) uxmuépuii a€ M oan, a' € M osxannueu xenub yuxca, M kucm myniam N
Hamypan counap myniamu ouian yemma- yem mywaou, svhu M <N (1 € M) sa
(ae M —»a'e M) - M=N.
by akcumomara WHAYKIMS akcuomacw nevmianud. FOKopumarm axcuomanap
cucremMacu nactiad utanssH wmatematuru Ileano (1858-1932) TomoHmman
KUPUTHWITAHH YIYH, YIapHU [leano axcuomanapu Nennam.

WHayKIus aKCHOMAacCHHUHT MOXUATH Kyiunmaruda: ¥’ n e N yayn A(n)—>
B(n) teopemanun wucOoTIaraHaa aBBaJl YHUHT POCTIMIA N =1 ma KypcaTuiaju.
CyHrpa teopeManu N=x y4yyH ypuHiau ne0 onud N=xk+1 OynraHga TeopeMaHUHT
poct 3kamymry ucoornanaau. lllyHnan keiiuH TeopeMa UCTalTraH N HaTypal COHH
yayH TYFpu €0 XucoOmaHagu. OHAM Ty YCYJHHHT TYFPU OSKaHJIUTHHH
UcOOTIANMU3.

Teopema. ( Mamemamuk undykyus npunyunu). Arap oupop B(n) tacauk n=1
y4yH pocT 0ynu0, yHUHT N=K na poctnurugan N=K+1 na poct sKaHIUTH Kenuo
4yuKca, y Xxonaa B(n) tacauk uctairad N HaTypasl COHM YUyH XaM YPUHIIH OYJ1a/Iu.

Hcbomu. dapa3z staitmuk , Mc N tymnam B(n) Tacmuk ypunau Oyiran
Tymam OyncuH. Y xonga TeopeMa maptura kypa le M Ba 1'+2e M, 2'+3 € M,...
. emaxk, nnaykius akcuomacura kypa M=N.

Muconnap.
1. 1%42%43%+ .. +n’= w (1)
TEHTJIMKHUHT Oapya HaTypaJl COHJIAp YUyH YPUHIIM SKaHJIUTUHU UCOOTIaMIHK.
n=1 nma (1) man 12 =(1/6)1(1+1)(2-1+1) — 1=1 HH XOCHI KUIAMH3, STHHH
N=1 na (1) TeHrHMK YpUHIH.
dapa3 sraiinmk N=K 1a 6epuiirad TCHIIIMK YPUHIA OYJICHH, SIbHU

1242%43% .+ K= w . (2)

bu3 O6epunrad TeHrMUKHUHT N=K+1 ydyH YpUHIIN KaHIUTHHU, SHHUA

124224324+ . K2+ (k+1)2 = EEDE J:]':MH:' 3)

TEHIJIMKHUHT YPUHIIM SKaHJIMTMHU KypcaTaMu3. XaKuKaTaH xam (2) ra kypa

1242%43%+ ... +k%+(k+1)’= e+ ﬂ: K+ 1j+(k+1)2 -

(k+1)(2k*+k+6k+6)_
. =
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(e+1)2k2+7k+6) _  (k+1)(k+2)(2k+3)
6 6

spHU (3) TeHrmuk Ypurin. Jlemak, rokopuma ucOoTiaHraH Teopemara kypa (1)
TEHIJIMK UXTUEPHUN N HATypaJl COHU YYyH YPHHIIH.

2
1
2. 13+2° +3%+ .+ n3=($ ) SKaHJIMTMHU ncoomanr. ( by mycrakun Oaxapui

y4yH yira Ba3uda).

Yekiu CoHJIaru 3JIEMEHTIap/IaH MabIyM TapTuOAa 0aub Ty3WIraH rypyxjapra
oupuxmanap NeMunaan.

bupukmamap 3 Typra: ypuumaawmupuwi, YpuH — aIMAWMupuul  8a
epynnanawmnapra OyiInHaIu.

1. Ypuunawmupuwnap. M >neMeHTnaH N TajgaH (1< N< m ) Ty3uiras
Vpunnamtupumniap aed Oup-OupugaH kamuaa Oupra dSJIEMEHTH OuilaH EKu
AJIIEMEHTJIADUHUHT SKOWUJIAIIMIT TapTUOM OwiaH ¢apK KWIyBUM OWpHKMaapra

n
auTUIagu. M DJEMEHTAAH N TaJaH TY3WIraH YPHUHIAIITHPHUILIAD COHUHU A}n

Oownan OenrmwnaitmMuz. By rpekua “Arrangument” (YpuHJIAIITUPUIN) CY3UHUHT OOIII
xapduaH OJIMHTaH.
Mucon. a,b,c ydra snemeHnTaan 1 TajaH Ty3wiraH ypUHIAMITHpHUILIAp &, b,

C; ymapHHHT coHn A; =3; 3 sneMeHTAaH 2 Ta TY3WIraH YpUHIAIITHPHILIAp: ab,

ac, bc,ba, cacb; OymapauHr coHMA’=6. 3 osmeMeHTIaH 3 Ta TYy3WIraH

3 _
ypunnamrupunuiap: abc, bac, bca, acb, cab, cbha; oymapuunr conn xam A = 6.

Ymywmas,
n
A, = m(m-1) (m-2) ... (m-(n-1)) (4)
OKAHJINTUHU KYPCATHIII MyMKHH.
XaKuKaTaaH XaMm arap daj , az , ... , dm.1 , &m dJIEMEeHTIap Oepunran OyJca,
ynapaad 1 Tagad Ty3wiraH YpUHJIAMITAPUILIAD @y , 82 , ... , 8m1 , 8m OYIHO,

1
yIapHUAHT coHn A, =M ra TeHr.

M 3JIEMEHTIaH 2 Ta Ty3WITaH YPUHJIAIITHPUIIUTAPHU XOCHJI KWJIMII YIyH M
IEMEHTAAaH |Ta Ty3uWirad VpUHIAMITHPUILIAPHU €3u0 onub, yJTapHUHT Xap
OupuHUHT €HUTA KoJiraH M-1 Ta sneMeHTHU €310 YMKUI KUQos:

ady, a;dz, .., adidn1, a1adm
aa;, a&daz, .., dxdmi, dradmy
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O6yEma m Ta carp Ba M-1 Ta ycryH 6op. Jemak, A’ =m(m-1). Dagm m
DJIEMEHTAAH 3 TaJaH TYy3WIraH YPUHIAIMITHPUILIAPHU XOCWI KHJIUII y49yH M

aNieMeHTIaH 2 Tagan M(M-1) Ta YpUHIAIITHPUILIAPHU €310 OJMO yJIapHUHT Xap
OMpUHUHT EHHUTra KOJraH M-2 Ta 3JIeMEHTIApHU E3U0 YNKAMU3:

a, a;as, ayap g, C a ap dm-1, aj ap am
apasadz, apadzdg, .., Addzdmi1, d; dz dnm
dmdm1d1, Andmgpd2 , .., dm dm-1 Am-3, Am dm.1 Am-2.

By epma m(m-1) Ta catp Ba m-2 ta ycryn 6op. Jemak, A> =m(m-1)(m-2).
By xapaéunu N Mapta Takpopiad (4) hopmyliaHu XOCUIT KUJIaMU3.
Mucon: A =5(5-1)(5-2)=5-4-3=60 .

2. Vpun ammawmupuwnap. M Ta dNEMEHTAAH TY3WITaH YPUH
anMamtupunuiap ae6 xap Oupuga M Ta smeMeHT O0ynul, Oup-Oupunman Qaxar
AIIEMEHTJIAPUHUHT KOMIAIIUII TapTUON OMilaHrnHa (apk KHIyBYM OMpUKMaiapra
auTHIIa M.

M Ta 3JEMEHTIAH TY3WITraH YpUH aaMalitupuiniap couu P, (permutation)
cy3uHHUHT OomI Xapdu Ouitan OenruiaHaIu.

Tawspudra kypa

Pn=A,=(m-1) (m-2)...3.2.1=m! (5)

yruaraex Ay = m(m-1) (m-2) ... (m-(n-1))= m(m-1) (m-2) ... (m-(n-1))-

(m-n)m-n-1)-321  m! Py
(m—n)tm-n—1)~321 (m-n)! Pp_pn

SBHU A= Fin : (6)

3. pynnanawnap. M sAeMEHTIAH N TaJlaH Ty3WraH Tpymmaianmap aed xap
Ooupuaa N Ta ’nemMeHT O6ynud, Oup-OupuIaH Kamuaa OupTa JIeMEeHTH OwiaH ¢dapk
KIWIyBYM OMpUKMaIapra auTuiau.

M sMeMeHTZaH N TajaH Ty3wiraH rpynmananmiap corn N (combination

cy3uHuHT 0o xapdu) ounan 6enrunananau. Tabpudaan Nn'l P,=A,. Bynnan

=
m = Py, (7)

JleMak,
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_m(m-)(m-2)---(m—(n-1))

N = n! (8)
(6) Ba (7) man
. A
Np = Py, - P,:? Py ©)
(9) nan (5) ra xypa
“n m!
nl(m—n)! (10)
Xoccanapu :
1° No =N
~men P ,
Xakukartnan xam (9) N, = P ':Pn =C
2. RpeRpt=co
Hcboru.
R0 4 fgra = Mm-1(m-2)---(m-(n-1)) mm-H(m-2)---(m—(n-D)(m-n) _
moon n! ni(n+1)
m(m-DH(m—-2)---(m—(n-1)) [1+ (m—n)j _m(m-H(m-2)---(m-(n-D)(M+1) _cna
n! n+1 (n+1)! mt

bus N,ﬁi =1 ne6 6enrunad onamus.
Hovtomon 6unomu. busra ypra maktabnap/iaH MabJIyMKH
a+b =a+b
(a+b)® = a’+2ab+b’
(a+b)®= a’+3a’b +3ab*+b°,
Dupu (a+b)" Hu xaM 1y Tap3aa €3WIl MyMKUH SKaHIMIHHH MCOOTIAWMM3, SHHU
yII0y TEHTJIHK S'/pI/IHJII/I'

(a+h)" = a"+na"p + “01 2 U an2 24 “—{“_1;,{“_2:' a"o+ -+ (1)
by ¢opmynanu wucbotnam y4yH, aBBajJO KyWWJard TEHTJUKHUHT MXTUEpUN

HaTypaJl COH N y4yH YPUHIIM KAHIUTUHU KypCcaTaMus:
(a+by) (a+bh,) (a+bs) .... (a+b,) =a"+ s; @™ + s,a" 2 + s3a"° +--+ 5, (12)
Oy epna

1 =by+by+ --- +b,

S, = by by +b; by + --- +byy by,

S3= D1 by b+ biby by + --- + b 2bn by (12)
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Sh=by by --- by .

(12) -tenrmmk n=1 ga ypummm (a+by)' =(a+by). DHmu dapas xkumaitmuk (12)
TeHrnauk N>1 yuyH Vpuniam OViacuH. bu3 yHuHr N+l yduyH xaMm YpuHIH
SKAHJIMIUHU ucOominaiimmu3. (12) HHMHr UHKKanma TOMOHMHH (a+bp.) Ta
Kynanutupamus. Y xoija

(a+by) (a+bhy) (a+by) .... (a+b,) (a+bpey) =

=a"+ S a" + Sa" + Sza"t +--- + Spa+ Spag
Oy epaa
S1=81+bps1 = Dy+by+ - +0p+byy
S =8+ $1bns1= by by +by by + -+ +by by
Ss =S5+ Sobns1 = by by b3+ biby by + -+ + by 10y Dy
S,= by by by +eee+byby e Dag
Sh+1=Db1 Dbz == by by
Hemak (12) hopmyna uxTUEpuUii N HATypasl COHU YUYH YPUHIUIUD.
Arap (12) ma by =b,=..=b,=b  neb oscax :
(a+b)"=a"+ C,'a"*b + C,2a" 2 b*+ C,* a"b*+ ... + C,"b" (13)
bynna (8) dbopmynanan doiinanancax (11) kenub unkaam .
(13) Hu Kyiingarnya E3uIn MyMKHH -
(a+b)" = CPa"+ Cla"'b+ C2a™ ? b*+ C2a" %+ --- +C70"  (14)
MasbiymMku Cf: = C,: _p6}"/nraHI/I yuyH HproToH OuHOMM (opMynacugaru OoIiiaH

Ba OXHpHUJAH Oup XU Y30KIMKIA TypraH XaJJapHUHT Koddduimentiapu
(ouHOMMan ko3 duiMeHTIap) TEHTIUD.
Arap (14) na a=b=1 pneb6 oncak: 2" =CP+ C}+ C2+ C3+ -.- +C7;

arapna a=1, b= -1 neb6 oncax: 0°Co- C+ C2- C2+ --- + (—1)"C" éxnm
OyHIaH CoH+Ce+Cl '+ Cl+ ... =C+C+C. +C) + ...,

abHA Ky(pT YpuHmarn OuHOMHAN KOIPOUIMEHTIAP WUFUHIUCU TOK VpHUHIA
Typran OmHOMHAN KOd(PUITMEHTIap HUFUHINCHUTA TEHT.

Muconnap

(a+b)’ =1 1

a+b=a+b 1 1

(a+b)? = a*+2ab+b? 1 2 1

(a+b)* = a®+3a’h +3ab*+b* 1 3 3 1
(a+b)* = a'+4 a’b+6a’b*+4ab’+ b* 1 4 6 4 1

(a+b)’ = a®+5a’b+10a’h’+10a’h® +5ab’+b° 1 5 10 10 5 1
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by é&iunmanapgarn Ounomuan kosdduuuentinapau [lackan yubypuacu nebd
aTagyB4YH YHT TOMOHJIA KEeITUPUITAH y4Oypuak épaaMuia aHuKIam MyMKYH.

Magp3yHu MycTaxKkamiiam y4yH caBoJuiap
1. ITeaHo akcMOManapuHU ANTHUHT.
2. MareMaTuk MHAYKIUS METOJIMHUHT MOXUSTH XaKH1a ranupu0 OepuHTr.
3. Teopemaiap Ba yJaapHU UcOOTIAII yCYJUIAPU XaKH/1a HUMaJIapHU Ousacuz?
4. bupnammanap KaHjail Typiapra OynuHaaun?
5. m sxemeHtnaH N tagaH (1< N< M) Ty3uiraH YpUHIAMITHpUIIIApra Tabpud
OCpHHT.
6. M s5IeMeHTaH TY3WTraH YpuH ajJMallTupyiuiapra Tabpud OepuHT Ba yIapHUHT
COHUHU XHuco0am popMyIacuHU E3UHT.
7. m osmementaaH NtamaH(l< n< m) Ty3miaraH rpynnaianuiap jaed Humara
atriaan’?
8. HproToH OMHOMM (POPMYIJIACHHH E€3UHT.
9. bunomuan koappunreHTIap KaHaanm xoccanapra sra?
10. ITackan yubypuaru Ba OuHOMHUAN KO3(PUITMEHTIap opacu/ia KaH1an
Oofmanui 6op?

8-MABPY3A
MAB3Y: AJITEBPAUK AMAJI AHUKJAHTAH TYIIJIAMJIAP BA
AJITEBPAJIAP
PEXA:
. bunap, n-ap anre6pank amasmiap. Anredpa TylryH4acu.
. bunap anreGpank aMmauTapHUHT XOcCcajlapH .
. Henrpan snementnap .
. Perymsap anmementiap .
. CUMMETpHK BJIIEMEHTIIAP .
. Anrebpank amanira HucOaran €nuk TyriaaM. Mucosap.

N N L W N

. AMaJ]J]apHHHF aaJuTHUB Ba MYJIbTUIIJIMKATUB éSyBI/I.
AJABUETIAP [ 1.2].

X03Upru 3aMOH anredpacy TYIJIaM Ba YHUHT JIEMEHTIIAPH YU9yH aHUKJIAHTaH
anredpanik amaliap Ba YJIApHUHT Xoccayiiapuuu ypranaau. dapas staitnuk Ousra
oy 6ynmaran 4 Tymiaam Oepuirad OYJICHH.

1- mavpugh. AxA TYFpu KynmaTManu A Tymiaamra Moc KyoBuu o . A XA—A4
aKclnaHTupuiura A Tyniamjaa aHuKJIaHTaH OuHap aneebpauxk amas Jeiunaiu.
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Tabpudra acocan (a,b), (a,b € 4 ) raprubnanran xkydriaukka C €A 3JEMEHT MOC
kenranu xoiaa (b,a) ra ¢ amemenT Moc keamacaan Ooika oup d €4 3AEMEHT XaM
MOC KEJIUII MyMKHH. O aKCIaHTHpUII épramuna a x b e A XA xydriaukka c €A
’JIEMEHTHUHT Moc Kyhwmmu «(a,b)=c, (a,b)a=c, aab=c xypuHHIUIapaA
oenrmnanaan. OpaTna KYMUWIMK XoJUlapjaa OWHap anreOpavk amalljlapHu
Oenrmnam ydyH maxcyc *, +, 1, T, .. Oenrmmap Xam wunoiaTwiaad. Makta0
MaTeMaTuKa KypCHUJaH MabiayM OYyiraHn apudMeTHK KYIIUIIl Ba KYMaUTHPHII
amaJiiapy XaMm OuHap anredpark aMauiapra MUCOJI Oyia oau.

2-mavpug. Arap A'=AxA Xx.. XA nexaprT KymaiTMaHuHr Xxap Omp (ai,
az,...,an) DJIEMEHTUTA A TYTUIAMHUHT SITOHA @n+1 DJIEMEHTH MOC KyWuiraH Oyica, 4
TVIIaMaa pareu N ea meue oynean (N ypunau, N-ap) areebpaux aman aHUKJIaHTaH
JNeUnIIaau.

n-ap anreOpavk aMajaHu « OwiaH Oenrwnacak « (a; , @, ,..., @,) = ap+1. bab3n
xoJutapaa an+; A Oynumum MyMmMkuH. bByHnai xoinapaa kapaiaétran o anreopauk
amai A TYyIiamaaru Kucmuil areeopaux amasn ned pUTHUIaIN.

AnreOpauk amaiiap HOJIb, OMp, UKKH, Y4, ... YPUHIIU OYJIMIIN MyMKHUH. YJap
MOC paBHIlIJia HyJIap, yHAp, OUHap, TepHap,..., N-ap ajreOpauk aman Aevuiaau.

1). A TYmIaMHUHT HCTaIraH »JICMCHTHUHHU aJIOXHJa OJIUII — HyJap
anredpank amaiIup.

2). P(M)- M T¥miaMHUHT Oapya KUCM TYIIamijapu TyIuiaMu OyicuH. Xap
oup Ae P(M) tymnamra ymueHr tynaupyBuucu 4' =M\4 HEH Moc KYyroBUH
aKCIIAHTUPHUII YHAp anreOpauk amaira MUCOJ OyIaiau.

3). Harypan connap Tymiamujgara aivpuil aMaid KUCMUN anreOpanik amasra
MHUCOJ OY1au.
4). byryH conmap Tymiamugarda Oynuin aMand Xam OyTyH COHJap
TYIJIaMUIard KUCMUN alireOpanK aMaliiip.
5). n ta HaTypaia cowmap a; , @ ,.., 8, ra yJapHUHT JHT KaTTa yMyMHH
OynyBuricu d HM MOC KYIOBYH aMaJj N-ap aare0pank aMaiaup.
bupra A Ty1uiamna anuktanrad 6apua anreopauk amamap fi, f; ..., fs 6ymcun.
3-mavpugh. bym OYynmaran A TymiIaM Ba YHJA aHUKJAHTaH ajre0pauk
amasuiap Tymiamu (2 naH Ty3unran (A, 2) xyhTiavkka areeopa nedunanm.
Arap Q naru amaymiap COHM 4ekiH OVyiica, yiap caHad KypcaTuiaau, SsbHH
A 5t .., fg) xypunnmpa &mmamu. A=(A; (2) Oynca, A Tynnamra A
anreOpaHuHr acocuti myniamu, 2 Ta 3ca acocutl amaiiap myniamu aeivnanu. f
aneeopaux amannune paneu r(f) xypunumna 6enrumanaau. (r( fy), r(fy),..., r(fy))
ra
(A ;1,5 .. 1) ancebpanune munu nevivnanu.
Macanas, (N, +,.), (2,2,0) Tunmu
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(L;+,-, ), (2,2,2) Tvmm

(PM),u,n, ), (2,2,1) Tumu anreOpaamp.
bunap anecebpaux amannapuune xoccanrapu. ®apaz sraimmk, | Ba T map A
TYIIaMaard uXTuépuii OuHap anredpauk amaiap OyJIcHHIIap.

Arapna A TYnIaMHUHT UXTHEPHI 8,0 37eMeHTIIapy KOMMYTaTHB YIyH
a/ b= b/ a tenrnmuk ypuriu Oyaca, | amanHu A TYImIaMaard KOMMYMAamue
aneebopauk aman NSHAIaIu.

Arap A TynnamauHT uXTHEPH a,b,C € A anemenTiapu yuyH (aTh) T c=
aT (b To) TEHIJIMK Oaxkapuica , T ainrebOpank amainra A Tymiamaara
accoyuamus Ounap aneedpaux aman AeUNIaau .

Arap A TymamuauHT uxtuépuii a,b,ce 4 snementinapu yuyn (a L b) Tc=
(@Tc )L (bTc)rerrnuk ypunnm 6yica, T anreOpank aman | amanra HucOaTaH
oucmpuoymug aneeopaux amas Jeuniau.

Arap | aman accormatuB Oyica, (alb)lc éku al(bLc) é3yBna kaBcmapau
TYIUAPUO KOJIIUPUIIT MYMKHH.

Muconnap. 1). Connap tymnamnapu N, Z, Q, R naru apudmerux kyuumm Ba
KYTIaUTUPUII amMajulapy KOMMyTaTuB Ba accouuatuaup. lllyHunraek, Oy
TYIlamiiapAaa  KymauTUpuIl — Kyloumra  HucOaTaH — AMCTPUOYTHB — XaMm
c(a+b)=c-a+c'b, nexkun xymmm kynatupuiira HEcOATaH AMCTPUOYTUB IMAC:
(c-a)+b = (c+b)-(a+b).

2). Z naru aiiMpuIl amMald Ba Japaxara KyTapull aMalapy KOMMYTaTHB
IMac:

a-b=b-a; a’=b®.
by aimpui Ba gapaxara KyTapuil aMaJUIapyd aCCOLMATUB XaM 3Mac.

3). P(M) tynnamaa aHUKJIaHTaH U, /1) aMaljlapd KOMMYTaTHUB, aCCOI[MATHB Ba
xap OMpH UKKMHYKMCHUTA HUCOATaH TUCTPUOYTUB XaMIup.

Heumpan snemenmnap. T A Tymiamaa aHUKJIaHTaH OWHAp anreOpanik ama
oyncun. Arap A TymnaMHuHT UXTUEpU a4 yuyH A na aTe=a (eTa=a) mapTHU
KaHOATJIAHTUPYBUM e DJIEMEHT MaBXKy[ OYica, e ra yHe (uan) metmpan s1emMeHm
JeUnIaan.

Arapna Vae A yuyH aTe= eTa Oyica, y Xollla e ra Heumpan 21eMeHm
JIenuniIaau.

1-meopema. Arap T OuHap anreOpauk amaira HUcCOaTaH HEUTpasl SJIEMEHT
MaBXyJ Oyica, y sSTOHaIup.

XaKMKaTAaH XaM arap e Ba e' JJapHU HEeHUTpaJl dJIeMEHTJIap JecaK:
aT e=eT a=aBaaT e = ¢€'T a =a oynumm kepak. Y xonua e=e'T e=e¢'.

Hamuorca. Arap T amanra HucOaTaH HEHUTpaJl JJIEMEHT MaBxKyj Oyica, 6bapua
VHT Ba yarl HeWTpaJ 37eMeHTIap 11y HeUTpall 3JeMEHT OulaH yCTMa-yCT TYIIau.
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Muconnap. 1). Z, Q, R conmap Tyruiamiapuaa Kymuira HucOaTtaH HeHTpa
anemeHdT 0 cormaup. by Tymnamnapaa kymaitupuiira HucOaTaH HEHTpasl SJIEMEHT
1 conuaup.

N-HaTypan coH TymiamMuja KYIIMIIra HUcCOaTaH HEWTpan SJIEMEHT MaBXkKy.l
aMac, KynaiTupuiira Hucbaran sca 1 qup.

2). P(M) tymuiamMmunarn U amanra HACOaTaH HEUTpasl dJieMeHT & Oy TYTuiaMm;
M amalira HucbaTan HelTpan 3aeMeHT 3ca U- yHuBepcan Tyriam 0ynaau.

Peaynap snemenmnap. Arap ae A snement uxtuépuii b, ce A snementiap
yayH aTb= aTc (bTa=cTa) tenrnuknan b=C kenu® ymkca, ¢ ra T amanra
HUcOaTaH A TYIIaMIArH yHe pe2yisp (dan pe2yisp) snemeHm NeUunaiu.

Arap ae A anemeHT T amanira HucOaTaH yall Ba YHT peryJsisip 3JeMeHT OyJica,
Y X0JIJ1a YHI'A pecyasp d/1eMeHm NeUuaau.

[lyHnait Kumo, arap a peryisp 3JaeMeHT O0yica aTh= aTC TeHrnukHU a ra
KUCKapTUPHIII MYMKHH.

Muconnap: 1). Xap 0up OyTyH COH KYIIUIII aMaiura HUCOATaH PeryJsisipaup.

2). Honpnan dapkiau xap Oup OyTyH COH KymaWtupuiira Hucoaran peryssp. 0
3ca peryJsp amac.

3). N tymramaa gapaxkara kyrapum a'=a’ —» x=y (a>1) xoccara sra
oynranu yuyH | pan Oomika Oapya snemeHTiIap Oy amanra HucOaTaH YHTrJaH
perymsp Ba X'= Vy°

perynspaup.
2- meopema. Arap a Ba b smemeHTIap accouuaTuB OwHap T amaira

oynrann yuyH N HuHr Oapua »JeMEHTIapu YarjiaH

HucOaTaH perysssp Oyiacanmap, yJapHUHT KOMIO3WIMsIcH aTbh xam T amanra
HUCOaTaH peryssp oynaau.

Hcbomu. a Ba b nap perynsp 6ynranu yuyn aT ¢ =aT d gan ¢c=d Ba bTc=
=bTd nan c= d kenub ynkanu. Duau dapas staiinuk, ¢ Ba d snementiap (T b)Tc
= (aT b)Td mapTHu KaHOATIAHTUPCHUH. Y X0Jia T HUHT acCCOIMATUBIUTH/IAH
(@T b)Tc=aT(bT c) Ba (aTh)Td=aT(bTd). BymapHuHr yam TOMOHJApW TEHT
OYAraHINry y4yH YHT TOMOHJIAPU XaM TEHT OYJIHUINN Kepak:

aT(bT ¢)=aT(bT d) — bTc=bTd — c=d. [emak, ae A 31eMEHT 3JICMCHT
YHrIaH peryssip okaH. Yarnaan peryasapiurd Xxam [y ycyiaa KypcaThiaiu.

Cummempux snemenmaap. ®apa3 stainmmk, T A Tymiamaard HeWTpai
arieMeHTra sra OynraH OuHap anreOpauk aman OYJCHH. a€ A DIEMEHT YYyH
aTu=e, (UTa=e) mapTIapHU KAHOATIAHTHPYBYH UE A 3JIEMEHTra a dJIEMEHTIa
HUCOATaH yHe (wan) cummempux sjiemMenm JCHNIaIH.

Arappga, aTa'= a'Ta= e TeHVIMK YpuHIW Oyica, y XoJjija JJIEMEHT a
IIEMEHTTA CUMMEMPUK INEMEHm TCHUITAIH.



29

Mucoanap. 1). Z Tynnampa KyImWn amaidra HUCOATaH a 3JeMeHTra
CUMMETPHK JJIEMEHT -a Oymamm.

2). R tymmampa xymadtupumn amanura HucOatan a (a= 0) smementra
CUMMETPHUK 3jJeMeHT l/a Oymamu. 0 y4uyH aca Oy X0Jja CHMMETPHUK DIIEMEHT
MaB3KyJ dMac.

3-meopema. AccoumatuB T amanra HucOaTaH a »JJIEMEHTTa CHUMMETPHUK
AJIIEMEHT MaBXy/Jl OyJica, y sSTOHAIUp.

Hcoomu. dapa3 staiinuk, U,V jJap & ra CUMMETPUK 3JIEMEHTIap OyiacuH. Y
xoinga aTu= uTa= e Ba aTv=vTa=e. T aMaJHUHI aCCOLMATUB DKAHJIUTHUIAH
u=uTe=uT (aTv)=(uTa) Tv=eTv=V.

Hamuowca. Arap a ra T amanra HUCOAaTaH CUMMETPHUK 3JEMEHT &' MaBXKYy/[
Oynca, y X0J/1a & 2JIeMEHTHUHT Oapua YHT Ba 4al CUMMETPUK dJIEMEHTIapu a' ra
TEHT OYJ1ajIu.

4-meopema. Arap a Ba b syleMeHTIIap ydyH accolMaTHUB T amalira HucOaTaH
cUMMeTpUK &' Ba D' snementTiap maBxyn Oyica, y xonaga aTh ra cummerpuk
DIIEMEHT XaM MaBxyj Bay Db'Ta’ man ubopar 6ynanu.

Xakukatas xaMm, (QT b) T (b'T a')=((@aT b) Th)Ta' =(aT (bT b"))T a' =
(aTe) Ta' =aTa'T e.

Hamuowca. Arap a »leMeHT y4yH  accolMaTuB T amaiira HucOaTaH
CUMMETPHUK DJIEMEHT &' MaBXyja Oyiica, a 3yieMeHT T amaira HucOaTaH perysisp
AJIeMEHT OViau.

XakukaTad xaMm, aT @' =a'T a=e 0ymub, aT b= aTc Oyucun. Y xomma a'T
(aT b)=a'T (aTc) éxu (a'Ta) T b=(a'Ta) T ¢ Oynman aca eT b=eTc —»b=c.

®apa3 sraitnuk, A Tymiamaa T - OMHap aman aHuKJIaHrad OyncuH Ba BcA
Oyncun. Arapaa a,b e B, aTbeB 6ynca, y xonna B Tymiamra T amanra HucOaTaH
énuK myniam JeAnIaiu.

4-teopemManaH Kenubd YMKAIWKH, acCOIMaTUB OWMHAp amMajn 1 Tra HucOaraH
CUMMETPHK dJIEMEHTIa 3ra Oyiran Oapya 3JieMEHTap TYIUlaMu T aMmaira HucOaTaH
énukaup. Bc A G6Yiica, A na anukianrad T amai, B ga Gupop T' 6uHap anredpauk
aMaiHu anukiaaau: aT'b=aT b, VvabeB.

By xonma T amanra B Tymiampaa aHUKJIaHraH T' amannune A oaeu dasomu
Jeunaau.

Arapna T aman y €ku Oy MabHO/IA apuPMETHK Ky (KYITAWTUPHUIIT) aMajIH
Ownan OornuK  Oyica, VHTa adoumus (MynbmMuniuxamue) aicedpaux ama
nevnnany Ba + (-) Ounan Oenrwnanaan. By xonma Heditpan siaementra Hosb 0 (1
OMPJIUK) AJIEMEHT, CHMMETPHK 3JIEMEHTIa 3ca Kapama-Kapiiu (TecKapu) dJEeMEHT
neuniIaau.

Magp3yHH MycTaxKamJiaml y4yH caBoJLiap
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1). Anrebpauk aman TyuryHuacu. Mucosap.

2). KomMmyTaTuB Ba accolMaTuB anreOpavk amasiap.

3). Heitrpai snemeHT 1e0 KaHaal neMeHTra antuiaaam?

4). CUMMETpPHK AJIEMEHT J1e0 KaHJai IeMeHTra antuiaan?
5). Slpum rpynmnara Tabpud OCpHUHT.

6). YMyMIamrad acCOUMaTUBIMK KOHYHUHH TYITYHTUPHUHT.

9,10*- MABPY3A
MAB3Y: 'PYIIIIAJIAP, KHCM I'PYIITIIAJIAP BA YJIAPHUHHT
XOCCAJIAPH.
PE’KA:

1. Kucm rpynmanap. Mucosap.

2. I'pynimanap Ba yjapra Mucosuiap.

3. I'pynnamapHuHr cogaa XxoccajaapHu.

4. YMyMmamras acColMaTuB KOHYHH .

5. 'omomop@d Ba nzomop@ rpynmnanap.

AJIABUETIIAP [1,2,3]

@apa3 sTaiiuk, Ou3ra Ourra OMHap T Ba yHap * aireOpavk amain
anukyanrad G Oy Oynmaran tyruiam Oepuiran O0yncuH. Arapna G TymiiaMHUHT
DJIEMEHTJIApU YHAA aHWKJIAHTaH T amaira HuUcOaTaH acCOLUMATHUBIMK KOHYHHUTA
OyiicuHca, SHHU:

1). VabceG — (aTb) Tc=aT (b TC) TeHrnukHu KaHoatiaaHTtupca, (G; T)
anreOpara T amayira HUCOATaH sApum epynna AeHUIaan.

Arap (G; T,*) - spum rpymma

2). Vae G, FeeG, aTe= eTa=a;

3). Vae G, 7a'e G, aTa' = a'Ta=¢;

HIapTiIapHu KaHoatnaHtupcea, (G; T,*) ra T amanra HucOataH epynna Neiunaau.
era G =(G; T,*) rpynmanvHr Heumpan snemenmu, a' Ta 3Ca a DJIEMEHTTa
cumMmempux dIEMEHT IeHnIaIu.

Arapna G =(G; T ,*) rpynnaHuHr sjaeMeHTIapu
4). Vabe G —» aT b =Db T a mapruu xanoarnantupca,G ra xommymamue
epynna éxu Aben epynnacu neMviaau.

Heiitpan snementra ara Oyarad sipuM rpyriara MoHouo AeHumaiu.
Arap Mc G 6ym6 ( M ; T, *) rpynna 6ynca, 6y rpynmara G =( G; T,*)
2PYRNAHUHS KUCM 2PYRNAcy NeHnIaau.

1-meopema.Arap G =( G; T, *) rpynna Oyica, YHUHI UXTHUEPUNA KUCM
TyiamMu M HuUHT T amanira HucOaTaH KMCM TpyIina OYJIUIIY y4yH:

1). ¥hih’'eM, hTh’eM;
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2). YhoeM, h'eM
AP TIAPHUHT OKAPUITUIIH 3apyp Ba €TAPIAIUD.

Hcoomu. 3apypuit maprt. ( M ; T, *) rpynna OyncuH, y xonga 1) Ba 2)
HIAPTIIAPHUHT OaKapWIIHIIK TPYIIa TabpupuaaH 0EBOCUTA KEITNO YUKAIH.

Etapnun maptu. 1) Ba 2) maptinap OaxapwicuH. Y xoiaga Mc G kucwm
TymaMHUHT G HMHT KUCM rpynnacud OymumuHu kypcatamu3. [llaptra kypa V
h,h’'eM yayu h T h’eM , span M tymiam T amanira HucOatad énukaup Ba h, h',
h" eM nap yaya h T (h'T h")=(hT h")T h" Vpunmm, aynku h, h', h"eM c G . 2)
Ba 1) maprnapgan hT h™ = eeM.

Hemak, 1), 2), 3) maptnap Oaxapunaaun Ba (M ,; T, *)- rpynna, spHu G HUHT
KHCM TPYIIIACH.

Muconnap . 1. N-Hatypan connap TYIIaMUHH apuMETHK KYIIWII aMaJIura

HucOataH Tekmupaauk. Mabinymku, nme N, m+n e N.
1). ¥m, nle N, m=(n+l) =(m+n)+l OGaxapunamm.
2). ¥m, 7eeN, m+e=e+m=m, e=0¢ N, sabHu Oy mapT OaxxapuIManIu .

Hemak, N=('N; + ) gpum rpynmna 3KaH .

OHIW 1y TYIUIAMHU KyNalThpumra HucOataH Tekmupawiuk. ¥ m,n eN—> m-
neN.
1). VmneeN, m«(n-e)=(m-n)-e OakapuIaIH.
2). ¥YmeN, Fe=leN, m-l=1-m=m Oaxapuiai .
3. ¥meN, Fm'eN, m-m'= m'-m =1 Oyaumm Kepax .
m' =1/m & N . llemak, Oy mapt OaxapwiMaiau . [lynnain kw6 N=( N, - )
MOHOHU]T OYJIap KaH .

2. bapua OyTyH connap TymiaMu Z KYIIUII amanura HucoaTad rpyrnma Oyianu .
Z=(Z;,+ ) pa a raTteckapu dyeMeHT (-a) Xamjaa Hewrpan snement 0 6ymaau .
Z = (Z;,+ )ra bymyn conraprune adoumue epynnacu Neuunaim.
OHau Z Hu KymaiTupuinra Hucbaran Kapacak, Z = ( Z; + ) MOHOU Oynaau, YyHKA
a=0 ra (Teckapn) CHMMETPHK dJIeMeHT a =1/a gZ.

3. bapua pammonan connap tymmamu Q kymmmra HucOataH anauTuB AGen
rpynmacu Q=(Q; + ) oymagu. Arap Q;=Q \{O}rymiamuu xapacak, Q;=( Qy; -)
XaM MYJIbTUILIMKATHB TpyIina OYiau.

4. XakuKuii COHNIIap TYTUTAaMUHM Kapacak, y xoiuna R=(¢'R; +) agnutuB AbGen
rpynnacu ; Ri=( Ry; -) sca mynpTumiukatus Aben rpynmnacu Oynaau. by epaa
R:=R \{0}.

5. m>0 monynu 6yiinua yerupmanap curduapu { Co,Cy C, . Chi}=Z/ mZ
TYIUIaMUJA Ky aMaJInHU
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Cij» @2apoa0<i+ j<m-1
C +C;= c

azapoai+ j>m

i+ j-m,
TEHIJIMK OWjaH aHuKmacak, Z/mZ= ( Z mZ; + ) agnutuB AOen rpymmacu OYyiaau.
bynna nwetitpan anement Cy ; C; snementra Kapama kapmu 3aeMeHT Cpj cuH)
oynanu, uwyaku Ci+C,; = C, =C,.

6. m=6 moxyn Oyiuua yerupmanap cunpiaapu tymiamu Z/6Z={ C, ,Cy, C,,
Cs,C4, Cs, } man ubopat 6ynaau.

+ Co C, C, Cs Cy Cs
Co Co Cy C, Cs Cy Cs
C C C, Cs Cy Cs Co
C2 C2 C3 C4 C5 CO Cl
Cs Cs Cq Cs Co C, C,
Cq Cq Cs Cs Cs C, Cs
Cs Cs Co C C, Cs Cq

by >xanBangan doinanann6® rpynmna taspudumaru 1), 2), 3), 4), mapriapHUHT
O KapIIUIITMHA OCOHJIMK OMJIaH TEKIIUPHUII MyMKHH.
Z/6Z=(Z/ 6Z; + ) -anautuB abeib rpymnmnac.

7). ZImZ tynnampa KynanTHPHUIN aMaTuHU

{Cij, azapoa0<ij <m—16yaca

C -C. = N .
C, azapoal] Zmea lj =mq+r 6yica

j
TCHIJIUK OwiaH aHuWKimacak. { Z/ mZ; - ) -MyJbTHIUIMKATHB MOHOWJ OYJIaau.
bynna ueiitpan snemenT C; OVnaau, acCOIMATUBIMK KOHYHU Oakapuiiaiu, JEKUH
nxtuépuii C; yuyH C; -C; = C; maptau KaHoaTiaHTUpYyBuM C; 3JIEMEHT MaBKy.I
Mac.
Macanan, m=6 na C3 -Co =Cy,C3C; =C3 ,C3C, =Cp,C3C3=C3,C3-C, =Cy
, C3 Cs =C; ,apHu C; -Cj = C; TeHIrnukHM KaHoaTaHTUPYBYM Cj cuH(} MaBKyn
aMac.

8). M={1,-1} rtynnamMHMHT apuUPMETHK KYNAUTHPUII amMaiura HucOaTaH
MYJIBTUIUTMKATHB TPYIINa OYIUIIIUTAHN UCOOTIIAHT.

9). a+b % 3_K}”lpHHHmz[arH conyiap TyriamuHu a,b € R Oynranna kynaitupwu
Ba KYIIMII amayijapura Huc6aTa rpymnmna Oyiui €ku OYIMacIUTUHNA TeKITUPUHT.

I'PVIITIAHUHI XOCCAJIAPHU
1°.VIxtuépuii rpynmnaga HEWTpasl 3JIEMEHT Oup KUHMaTIM aHUKJIaHAId Ba

TPYNIIAHUHT UCTAITaH dJJIEMEHTH Y4YyH ATOHA TeCcKapu (CHMMETPUK )IJIEMEHT
MaBxxya OYnanu. buz Oy xoccanu uiarapu ymyMuit Xosjia ucOoTiaraH /UK .
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2°. Xap KaHaall MyJnbTUIUIMKATUB Tpymnmnaga OYiauin MyHocabaTh YpUHIIH,
S'TPHU WICTAJTaH @ Ba D snmemeHTnap yuyH myHpail X,y 3JeMEeHTIap TOMHJIAIUKH,
ax=Db, ya=b tenrmamanap sirona eunmra ora .

Hc6omu. ax=b TeHrnamaHu 4am TOMOHZAH @ ra Kymaiitupcak, a - (ax)= ab
éxu (@t a)x=a'b - ex =a'b—>x=a' b raora 6ynamus. x= b 6Guman Gupra ¢
XaM ax=b TeHrIamaHWHT ednMmu Oyica , y xoima c=e- ¢=( a- a)c= a'(ac); 6y
epaa ac =b 6ymaranu yuyn ¢= b, stbHE c= X.

3°. Mcranran rpymaHuHT 3JIEMEHTIIAPH PETYISIP DJIEMEHTIapIup .
Xakukatan xaMm aT b=aT ¢ — b=c Ba bTa=cTa —» Db=C keau6 unkagu.
['pymmmaHuHT 37IeMEHTIapUra CAMMETPUK @' 3JIEMEHT MaBXY/I
| 6ynranu yuyn a'T (@T b)= a'T (aT Cc) — (a'Ta) Th=(a' T a) Tc —» eT b=eTc
b=c . Ke#inHTY TEHTIHMK XaM IIyHUHT CHHTApH UCOOTIIAHA/IH .

4°. (G, T) -rpynmaHuHT UXTAEPHUHA N Ta DJIEMEHTH Iy TPYIIaga aHUKIaHTaH
anrebpauk aman Tra HUcOaTaH acCOIUATHBIHD .

Hcoomu. VIcboTHH €3yBlIa COANANMK YUyH KYNaUTHpPHIL aMainura HucOaTaH
onbd OGopamms.
1) n=1,2 ga ©COOTHUHT X0KaTH HYK ;
n=3 na sca rpymnmna taspudugaru 1)-maptiaa Oepuiras.

dapa3 staiiuk , N=K 1a Teopema YpHHIN OYIICHH, STbHU N Ta KYTaWTyBUNHUHT
KyMaTMacH KaBCIapHU KyHuII TapTHOUra OOFnuK OyiamacuH. Y xonga a; 8, ...8,

k
= 1_[,31i ne6 €3a onaMu3 . by TEHIVIMKHUHT MKKaJla TOMOHUHU 8,41 T'a KYMaWTUPCAK,
i=1

k | k
(al ay ---ax) c Q1 = (Hai ) © At :Hai Hai " Ay+1.
i=1 i=1 i=1+1
| k
3HI[I/I H ai Ba H ai Japaaru KS"HaIZTYBHHHap conu k JaH KUYUK IIYHUHI
i=1 i=l+1

y4yH Oy KYNalTyBUMIap y4yH X0cca YpHUHIIN.

I k
DHau Hai ,Hai , Ak+1 Xammap yuyH (yiaapHu 3Ta 3JIeMeHT J1e0) acCOIMaTHBIINK

i=1 i=l+1
| k
KOHYHHMHH KYJIJIacak l_Iai [1a - &+~ udonara Ba nemax (81 8 .8 ) * &1
i=1 i=l+1
ndoana xaM yHUHT KHMMAaTH KaBCJIApHU KYIIUII TapTUOUTa OOFIMK ASMac JeTraH
XyJjiocara KeJxamus .
5°. a4, ...,a €G oIeMEHTIApUHHUHT KyMaWTMacura TecKapu OyiraH
S| 1 g o 0
5JEMEHT 8y 8y .81 Oynaam .(Texmmpunr). a.a...a=a" ned Oenrunaiimus , a- =e

6°. Arap ae G 6ynca, y xonga a" €G, neN 6ynanu .
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I'PYITIAJIAPHUHI TOMOMOP®JIUT U
®apa3 sraitmuk , G = (G; - , ') Ba H=(H;  , ') -mynsrummkarus
rpynmnanap oepwiran O6yicud. Arap G Hu H ra akcmantupyBuu h akciaHTUpHII
acocuii amMallJIapHU cakJjaca , SbHH
1) Vvabe G yuyn h(ab)=h(a)+h(b),
2) Vae G, h@@h) =(h(a)) ™
maptiap Oaxapwica, i ea ecomomopg axcranmupuwt , G Ba H rpymnmanapra sca
comomopg (yxwmiam) epynnanap pevimnaan. Arap h:G — H romomopd
akciantupuin 6ynu6 G vu H ra (ycrura) yTkasca h ra snumopgh axcianmupuw
Jevnnanu .

Arap h:G — H akcnantupum ¥y3apo Oup KMAMATIIM aKCIAHTUPHUII OYIHO,
acocuil amainapHy cakjaca OyHAal aKCIaHTHPUINTA U30MOPQ aKciauHmupuul
nevunann (xoccamapu Omp xwmn). by xomma G Ba H rpymmamapra wuzomopg
epynnanap nevunanu Ba G = H xypunuiga €3unam.

G wu G ra (ycrura) akciaHTHpyBud wu3omopd h akciaaHTupwuiTa
asmomopguzm Neununau.

1-meopema . Arap h:G — H akcmantupum G garu OMHap aman - HU cakJjaca,
spa - ¥V a,beG, h(ab)=h(a)* h(b) tenrmuk ypunmm Oynca,y xomma h G
TPYNITAHUHT OUPIUK e dJIeMEHTHHH H rpynmaHuHT OUpIIMK 3JIEMEHTHTa YTKa3aau
Ba h:G — H romomopd akcnantupuin Oynamm.

Ucobomu . Dapa3 staiinuk , e G HuUHr Oup snmeMeHTH OYicHH Ba y h
akciantupuiiaa e € H sanemenrtra yreus , sbhn €' = h(e)e H. ' wunar H yuyn
OMPIIUK AIEMEHT DKAaHIUTUHU KypcaTaMus . 1) ra acocan
h(e-€)=h(e) #h(e) = ¢'* ¢', uxkunuu Tomonan ' =h(e)=h(e- e). lemak, e'* ¢' =¢',
apHU  e¢'€ H Oupiuk snemeHT. h HUHT romMoMop(d aKCIAaHTUPHIN SKAHIUTHHH
KYpCaTHII YIyH 2) MAPTHU KAaHOATIAHTHPUIIIHU KYPCATHII €TapiIu.
®apa3z sraitnuk , Vae G 0yncun. Y xonaa G rpymmna 6yiraHu yuyH
Fa'eGBa a-a'=eeG. (1) raacocan 6yngan h(a-a*) = h(a)*h(@h)= h(e)=
e'eH . Jlemak, Ya e G, h(@") =(h(a)™", seun h(a) ra reckapu >1eMeHT.

['pynmanap Tymnamumard  u3oMOphIUK  MyHOcaOaTH  AKBHBAJICHTIHMK
MyHOca0aTuaup (TEKIHUPUO KYPUHT ).

Muconnap. 1. Q* -6apua HonjaH dapkiud parmoHaa COHJap TyriaMu Ba Q*=
@Q* ; -, ) sca pauMoHan COHJIAPHHHT MYJIbTHIUTMKATHB IPYIAcH OYICHH.
Q'=@"; -, ") -mycbar paupoHaN COHJIAPHMHI MYIbTHILIMKATHB TPYIIIACH
6yncun. V. xomma h(@)=/a/, h:Q*—> Q° ( spru h:a—/a/) romomopd
aKCITAHTUPHII OYIIa/IH.
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1-mapr. h(a.b)=h(a).h(b), uynku /ab/=/a//b/
2-mapr. h(@') =(h(@)) *, /a'/=/a/* nap a6comor xuiimMaTHHHT XOCcanapura
acocaH Oaxapuiaiu.

2. R'= R"; -, B ) -MycOaT XaKUKWAWA COHJIAPHUHT MYJIbTHIUINKATHB
rpymnmacu, R=(R ; +, - ) 3ca XakMKuii COHJIAPHUHT QJIUTUB Tpynmnacu OVICHH, y
xonzaa f(x)=log x ¢ynkuusauar épnamunaru akcaantupum f: R*— R usomopd
akcranTHpun 6ymamu, awyrkn log (x.y)=log x=log y, log x* = - log x .

3.9 (X) = 2" Qpynkuus épnamuna akcaantupui (spuu f (x)=l0g, x QpyHkuuara

Teckapu Gpynkius 6unan) ¢:R— R* xam nzomopd akcaanTUpum OYnaau, YyHKHU
2K =% Y 2% =),

Mag3ynu mycmaxkamaaui yuyH cagonnap
1). I'pynna ne® Humara adTHiIagu?
2). Yeknu rpyInaHuHT TapTHOM JE€TaH/1a HUMaHU TYIIyHACU3?
3). AnauTHUB Ba MyJIbTUILIMKATUB Tpynnara Tabpug OCpuHTr.
4). KACM TpyIIIa JeraH/ia HIMaHu TyIyHacu3 ?
5). I'pynnanuHr HOpMaut 6yiryBuucH 1e0 HUMara anTuiaan?
6). Jlarpanx TeopeMacuHU ANTHHT .
7). @akrtop rpymmara Tabpud OepuHr.
8). l'omomopd rpynmanap ned KaHgal rpynmnanrapra anTaaam?
9). M3omopd rpynmanap aed KaHgai rpymnmnaiapra aiTuiaaam?

11-MABPY3A
MAB3Y :UM3UKJA TEHTJIAMAJIAP CHICTEMACH BA TYFPU
BYPYAKJIN MATPULIAJIAP
PEXA:
1.Yu3ukiu TeHTJIaManap cucteMaaapy XaKkuJara yMyMuid MabiyMoTJiap .
2.OKBUBAJIICHT YM3UKJIA TEHIJIaMaJIap CUCTEMAJIAPH.
3.Uu3ukiu TeHriamagap CUCTEMAacHIaru dJeMeHTap aIMAIITUPUIILIAD .
4. TYrpu Oypuakiiv MaTpuIiaiap .
AJJABUETIJIAP [1,2,3].
Ymby cucremara
A Xp + agp Xo + ...+ Ay, Xo=by
Ay X1 Fag Xo + ...t Aoy Xy =by
.................................................. (1)
Am1 X1 Fame Xo + ...t Amn Xn = by
N ma Homavaymau M ma YU3UKIU MEeH2AAMaIapoan my3uiean cucmema Oetuiaou.
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bynna a;; map xoaddunmentaap (connap), Xi, Xz , ..., X, HOMawIymnap, b ,
b, ,..., by 7map o3o0x xammap gedwnanu . @;; ko3bduIUEHTAa OUPUHYN HHAEKC |
TEHIJIAMAHUHT HOMEPUHHM, MKKMHYM HHJEKC | 3Ca HOMAIYMHUHI HOMEpPUHU
ounaupanu. Arap (1)ma by , by, ..., by, mapaan 6upopracu Honman ¢apkim OyIica,
(1) ra Omp kuHCIM OYIMaraH TEHIJIamajiap cucremacu, arap by = b, =...=b, =0
oynca , (1) ra Oup >KMHCIM YM3UKJM TEHIJIamaiap cucremacu aeumnamu. (1) Hu
KHCKaJa

Qi1X1 +ap Xo + ...+ aip Xn = by, 1=1,2,3,...,m. (2)
KYPUHUIIIIA XaM €3UII MyMKHH.

N Ta XaKUKUH COHJAH Ty3WJITraH TapThOjaHran N-nmuk (oy, & , ..., &) Ta N-

VAuo6nU apupmemux 6ekmop ASHIIIaiu.
(2) HUHr eyumu JneraHia YHMHT Xap OWp TEHIJIaMacCHHU TYFPH TEHIJIMKKA
aUJIaHTUPYBYU 4, O , ..., O COHJIAPTa AUTUIIAIN.
(1) -cuctemanu BekTOp TymryH4YacHjaH (GoiganaHud Kylnujgaruda 3wl MyMKHH.
1)

HUHT  HOMAabIymyap ojauaaru  Kod(pUIMEHTIapAaH TY3WIraH  BEKTOp

YCTYHJIapHHH
all a12 a'1n bl
A(l) — a21 A(Z) — a22 A(n) — a2n b — b2
aml am2 a‘mn bm

ne6 Oenrunabd oncak, (1) man

AY x+ AP %, + .. +4M x. =Db (3)
HU XocwuJl Kwiamu3. (MabiyMKi BEKTOPHU COHTA KYNMAWTUPHII YIYH YHUHT Oapua
KOOpAMHATAaJIapH Iy COHTa KYMauTUpUIaan).

Arap (1) cucrema euummra osra Oyica, OyHIail cucremara oOupeaiuxoazu
cucmema, e4uMra sra 0ynMmaca oupeanuxoa Oyimazan cucmema newwnanau. Arap
(1) cucrema ¢akar O6urra eunmra sra Oyica, YHTa aHux cucmema, 4E€KCU3 KYII
eunmra sra Oyiaca, (1) ra awuxmac cucmema nevimnamu. (Tymynapmuku, (1)
CUCTEMa euMmra 3ra Oyica ,y sirOHa e4uMmra sra €KM 4YeKCH3 KyI ednMra jsra
oVmamun). M: a) 3X3-2 X,+5%3=6 cucrema eummra 2X;+ X,-3X3=1 sra smac; 5x;-
Xo+2X3=2

0) 3X1-2 X;+5x%3=6 cucrema srona euum (1, 1, 1)
2X1- Xo+ 3X3= 4 raojra,
X1+ Xo+ X3 =2

8) X1- Xp-X3=2



37

2X1 SXo+X3=4 CHCTEMA YEKCH3 KyIl €4MMra ora .
TymryHapavku Oup >KWHCIM 4M3UKIH TeHrnamanap cuctemacu goumo (0,0,...,0)
eyrmra sra. by euuM yHUHT TpUBHUAIb €YUMH JeHUIaAN Ba YHUHT HOJIAH (papkiu
eyuMJIapra sra OYJIUII mapTiapu TeKmupuwiaan. (2) cuctema OujaH oupra

Ci1Xy +Cip Xo + ...+ Cin X, =0 , i=1,2,3,..,m. (4)
cucrema xaM Oepwiran OYyicuH. Arap (2)-cucTreMaHUHT Xap Oup euumu (4)-
cucTema eunmu Oyiica , (4)-cuctema (2) -CHCTEMaHUHT HAMUNCACH JICHUITAITH.

Arap (2) HUHT eunMIIapy TYTUIIAMUHU A, (4) HUHT eduMIIapu TYTUIaMUHU 3ca B
neb o6enrunacak, A < B 6ynaau.

Arap (4)-cuctema (2)-cucTeMaHUHT HaTwkacu, (2)- cucrema 3ca (4)-
CUCTEMAHUHI HaTwxkacu Oyica, y xonma (2) Ba (4) cucremanapra )3apo
9K8UBAIEHMAUK CUCTEMANap JeHUIa Iu.

Ymby anvamrupunuiapra (1)-4u3uMkiM  TEHTJIaMajiap — CHUCTEMacujaru
NeMeHmap aIMaumupuuIIap AeMunau.

). (1) cucremanaru oupop (MacanaH, K-TEHIJIaMaHW) TCHTJIAMAHUHT UKKU TO-
MOHUHH O # 0 COHWTra KyNmanTUpuIL;

2). Cuctemagaru UXTUEPHA 2 Ta TEHTJIAMAHUHT YPUHIAPUHUA alIMAIITUPHIIL;

3). CucteMaHuHr 2Ta TEHIJIaMacuHU Moc pasuijga o # 0 Ba 3 #0 conmapura
KYTIaUTUPUO HATIKATAPUHU KY IIIHIIL;

4). bapua kospdunmeHTIapyu Ba 0307 XaId HOJUIapJaH uoopar (arap nryHjaai
TEHTrJaMaliap MaBxyJ] 0yJica) TeHrjIaMajapHu Tanuiad roOOpHILL.

Teopema. DnemMeHTIaap AIMAIITUPUIIIIAD HATUXKACKIA XOCHJI OYJIran cucrema
TacTIa0KKM cUcTeMara TeHT KyWId CUCTEMaup.

Hcoomu. XakukaTaan xaM, arap Kapanaetrad cucrema (1) cucremanan 2) Ba
4) sneMeHTap aJMAIITUPHUIILIAD HATHXKACUAA XOCHJI KUJIMHTaH OyJca , yJapHUHT
AK-BUBAJICHT dKaHJIUTH TabpudaaH OeBOCUTa KEIHO YUKATH.

dapa3 orainmk, (1) cucreMaHuHr OWpopTa TEHIJIaMacH, MacajaH, I-
TeHrmamacu o # (0 coHura KymauTupuiauO, SHTU CUCTEMa XOCWUJI KUJIMHTaH
Oyncun.By cucremanaru i-teHrinamanan Oomika TeHrimamanap (1)-cucremanmaru
TEHTJIamMaiap OuiaH Oup XuJjl, IIyHUHT Y9yH XaMm (1)HuHT uxtuépuit oy, o , ..., oy
CUYMMHUHHU OJIMO, YHHHT STHT'M CUCTEMaJIar I-TeHriaMa o aiX; + a ajp X; + ...+ o ai,
Xn = bj HM KaHOATIAHTHPHUIIMHKA KypcaTuil Kudos. XakuKaTaaH xaM o, o , ...,
&, (1) HUHT eunMu OYJTaHU y4yH apoy + ap o + ...+ Qo =Dbi man «
anay + aapaw t ... taana =al g + ap o + ...+ @, o, )= abi  xennb
YUKAJTH .

DHau arapja SHrM cucteMazaru i-tenrinama (1)aaru i-TeHriaama
ai1X1+ap Xo ++.... +ai , X,=bi HU o ra j—TeHrHaMaHH 3ca B ra K}"/Haf/iTHpH6
HATWMKaHU Xaanad KYImWIn HaTWKAcHIa XOCWI KWIMHTaH Oyica, y XoJjaa
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IOKpHUJIaTk CHHTapu MyJoxasa Ioputud o (apaq +aip o + ...+ ain an )+p(apen +
ajp o + ..+ Qjnan )=abi+pb), s ta, et .. Fana=Db Ba apo+ ap
o + ...+ @, on =bj mapra acocan («aij +Paj )on Haain +Pap )on + ...+ (o ai
+Baj n Jon=a bi+pb;  Tenrmmkka sra 6ymamms. Hlynnait kumu6 Teopema Tymna
UCOOTIIaHIH .
SX+4y =2
Muconnap . 1. y D) sa x+4y=-2 (2
X—4y =4
(1) eummmu (1;-3/4); (2) Oy dekcus Kyn edyumra ora .
Hemak, (2) cucrema (1) cucTeMaHWHT HATHXKacH .
4% — X, +3X%; =1
2X, —3X, + X, =7
2. 6a 3% —2X, — X, =3
X, + X, — 2%, =—4
X, —4X, +3X%, =11
CHCTEMaJIapHUHT MKKAJIACH XaM aHHMKMac CHCTeMayap OYIn0 yIapHUHT eduMiIapu
TYmamiaapu yctMma-ycT tymanu. (1) cucremanaru 1-TeHrnamanaH 2-TeHTJIaMaHH
aitpcak, (2)-cuctemamaru 3-TeHIJIaMa; KyIIcak, 2-TeHriaama xocui oymamm. (1)-
CHCTEMaJiarl  2-TeHIJIaMaHu 2ra KynmawtupuO 1-TeHrnmamara —Kymicak,(2)-
CHUCTEMaHUHT |-TeHTIIaMacH XOCHII OYI1au.
Yoy (1)-cucreMaHuHr HOMabiymiiapu Ko3hpuiieHTIapuaad Ty3WIran

&, 8, - &,
A= 8y @y v 8y
a a a

ml m2 mn

»kanBaira (1) cuCTeMaHUHT MaTpUIlacy JAeUuIaIu.

a;;  a, - 4y, bl
a a a, b
B = 21 22 2n M2
aml am2 amn bm

*ajBaira oca (1)-cucTeMaHUHT KeHTaUTUPUIITaH MaTpuila IeHuIaau.

ay; , Az , Aszz ,... DJIEMEHTJIAp >KOMJIAIraH AWAroHalra Ooul OUA2OHA
neuunanu. 8y, , Azng, Azn2 , -~ SJAEMEHTIIAP JKOMIAITAH JUATOHAJTa 3Ca UKKUHYU
ouaeconan aeviunaan. Arap M= n Oyica, 4 ra N-TapTUOIN K6adpam mampuya
JIeWnIIad. MaTpyLiara OupIuK mampuya Neuuiaam.

E=

Mampuyaoazu 2nemenmap armawmupuwinap 1€ Kyiunaruinapra anTiiagm.
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1). MkkuTa caTpuHUHT (YCTYHUHUHT) YPHUHU QJIMAILITAPUIITa;

2). bupop carpuparu (yctyHuaaru) 6apya 3JieMEHTIApHU HOJJAH (QapKJid COHTa
KYNaUTUPHUILITA;

3). bupop carpu (ycTtyHu) ngaru Oapua 3JIeMEHTJIApHM HOJAaH (apKjid COHra
KYTIanTupu0, UKKMHYKM OUp catp (YCTYH) dJE€MEHTIapura KyIIuIIra.

MAB3YHU MYCTAXKAMJIAIII YYYH CABOJIJIAP
a). N Ta HOMATyMJIM M Ta YM3UKJIM TEHIJIaMalap/iaH Ty3WIraH CUCTEMaHU E€3UHT.
0). Kanpmaii 4uu3ukIM TeHrIamaiap CHCTeMacura OWprajukgard cucreMa
JIernaa?
B). AHUK Ba aHUKMAac, 3WIIUATIM CHCTeMaiap 1e0 KaHmal cucTemajapra
anuTmwiaau’?
r). Marpumna jieranjia HUMaHu TyIIyHacu3?
€). DKBUBAJICHT (TEHT Ky4WwIM) YM3HUKJU TEHIJIamajap cuctemManapu ae0 KaHjan
cucTteMasapra auTuiaamn?
k). UM3uKJIM TEHriaMajiap CHUCTEMAacHJard >JEMEHTap alMallThupuiiap aed
HUMara autuiaan?
3). bup JKMHCIM YM3MKIM TEHrjJamMajgap cucremMacd Jne0 KaHJail cucreMara
anTmwiaau’?

12-MABPY3A
MAB3Y : n-YJIYOBJIU APUPMETHUK PA30. UN3UKJIUA BOFJAHT'AH
BA UN3UKJIN BOFJIAHMAI'AH BEKTOPJIAP CUCTEMAJIAPH.
PEXA:
1. n -ymyoBnu apudmeTuk Gha3oHUHT Tabpudu;
2. N-Yn4oBnu apupMEeTUK (PazoHUHT XOccallapy;
3. Unszukii OOFJIaHTaH Ba YM3HKJIM OOFJIaHMAaraH BEKTOpJap CUcTeMalapy,

4. Ynzukiu OoFaHMaraH BEKTOpJIap CUCTEMAJIApUHUHT XOCCallapH;
AJIABUETJIAP [1,2,3].

1. nrta TapTHOIaHraH XaKUKHH COHJIAP & 1, 2 ,...,& n JaH TY3WiIras (o, s, ...,0n)
N-TuKKa N-yryoenu eekmop ned alTuinamu Ba oy, & , ..., O, JapHU BEKTOPHUHT
KOOpouHamaniapu NeHnIaIn.

Bapya MyMKuH OYyaran N -ya4oBiau BeKTopiap Tymwiamued R Guiian
Oenrunaiivus. R"  marm a=(aq, @, . . . ,an) Ba b=(B B ., ..., S)
AJIEMEHTJAPHUHT TEHIVIMTH, WUFMHANCMHA Ba R maH onouHran A coHwWra
KYyNaTMAaCUHU KyrluJiarnya aHuKJIanMus:

1). (a=h) & (b, =B, ..., )
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2). atb=(a+B, B, ..., a+f)
3). Ja=(Am, Ay, ..., Aay). Tymynapiuku, y xonga Va,be R" yuyn akbe R"
xamua VAeR, aeR" yauyn AaeR Gaxapwnamu. A conura xymadtupum amamu R"
narv yHap anreOpauk aman OYynmO, yHU Ou3 €3yBaa KyJNaJMK y4yH @ , OWIaH
oenmrunavimuz. (0 ,0, . . . , 0) BekTOop Hon eexkmop nevwianu Bal OunaH
OeJruIaHaIu.
2) ra acocad a+0=0+ a = a 6ynranu yuyH ( BEKTOp KYIIUIIl aMajura HucobaTan
HEUTpaJl 3J1EMEHT OyIaau .

(-1) (1, &, . . . ,a) Bekropra a= (ay, @, . . . Q) Ta Kapama- Kapuiu
sexmop nevnnanu . a+(-1) a=0 6ynranu yayH (- /) a= -a OunaH OelruiIaHay .

1- mavpugh. R" Tymnamra yH#a aHUKIAHTaH KYLIMII Ba COHra KyNaWTHPUII
amanura Hucbaran (apEu (R" ; + |, @ , ) anreGpara N-YI4OBIM BEKTOPIAPHHHT
apudmetuk dazocu (€xku KucKaua N- yauosiu apugmemux gazo ) nevinnamu. bus
yau R" Ounan Genrumaiimmus.

Bektopnapau Ky Ba A COHra KynmauTupuin amasiapura apupmetux $azo-
HUHT acocuii amaiiapu Jeiunau.

2.R"=(R"; +, w ;) dasonuHr acocuii amanaapu Kyiuaaru xoccaaapra ra:
1°. ¢ R" ; + , @ ;) - anrebpa amguruB AGenb TIpymnmacu
2°. CoHra KymauTUpHII aMaJid acCOIMATUB: SbHU

Va, feR, VaeR" = (a- B)-a=a (- a).
3°. CoHra KYmauTHpHUII KYIIHIIT aMajiura HUICOaTaH TUCTPYOUTHB :
Va eR, VabeR" - a-(atb)=aa+ ab.

4°, BekTopra KyHmaWTUPHII COHJIAPHU KYIIUIITa HUCOATaH TUCTPUOYTUB, SbHU I
a, BeR, VaeR" - (a+ pB)a=aa+p-a.
5°. ¥aeR" — 1-a= a. XxoccaaapHMHT YPUHJIM SKAHJIUTUra 6EBOCHTA TEKIIUPHUO
KYpUII Wy OWJIaH UIIIOHY XOCWJI KWJIMIII MyMKHH. YHHM Ou3 Tanabanapra xaBosia

KHJIaMU3.

( R"; + - ) -rpymnara R"-apupmemux @azonune adoumué epynnacu
Jeunaau.

3. Busra R"=V (¢asonunr ai, a,, ..., dy BEKTOPIAPU CHCTEMACH OEpHIITaH
oyneun. Liat L ax+. ..t pan, (A, A2, .., An €R) udonara
ay, 8z, . .., ay BEKTOPJIAp CUCTEMACUHUHT YU3UKIU KOMOUHayuscu nevnnanu. by
epaaru A , Ay , . . A n Japra YuUsUKIU KOMOUHAYUAHUHS KO Duyuenmiapu

nevunanu. Arap kodddurmentiaapaan oupopracu HoigaH dapkiu O6yica, TpuBHUal
Oynmmaras, akc Xoia, SbHU Oapua KodddUIMeHTIap Hoiara TeHr Oyiica, TpuBUal
YH3UKIN KOMOWHAIUS TCUNTIaH .
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a;,az, . . . , &y BEKTOPJIAPHUHT Oapya MyMKUH OYJITaH YA3UKIIN

KOMOMHaNUANA-pyuaaH Ty3wiran L Tymmamra 11y eekmopianune 4usuxiu Koouau
neuniIaau.
Tlemak, L=L(ay, @y, . . ., an )={has+ L as+ ... +Amam | L, A2, .. AmeR}
OcoHyK OWIaH KYpHUIl MYMKHHKH, YM3UKIM KOOWUK BEKTOpJApHHU KYIIWIIL,
aitmpun Ba A COHUra KynauTHpUII aMajuiapura HucOatan EMuKIup.

2- mavpugh. Arap xed Oynmaranaa Oupopracu HoijgaH Gapkiau Ay, Az, ...y A
COHJIApH MaBXy[l 0yI10

Ayt hat.. tA na, =0 (1)
TCHIJIUK 6a>KapI/Icha, Yy X0J1aa
iy, do, ..., dn (2)

BEKTOpJIAp CUCTEMAaCU uu3uxiu doeranean nevnnanu. Arapnaa (1) teHrmuk Qakar
Ba pakatr A K A, K. . . KA n K 0 OynrangaruHa Oaxkapuica, (2) BeKTopiap
CUCTEMACHUTa YU3UKIU ODONAHMA2AH cucmema TSN,

Macanan: ¢,=(1,0,0,...,0), e=0,12,0,...,0), ..., e,=(0,0,0,...,1)
OMPIIMK BEKTOpJIAp CUCTEMACH YM3UKIM OOFJIaHMaraHaup. XaKdKaTaaH xam, 4,8+
e+, .. tA,en=0man (A, A,... Ay )=08&ku Ay = A, = ..=A =0 kenub
YHKAJIM.

4 Xoccanapu.

1°. Hom BekTOp €KMW ¥3apo MPOMOPIIMOHAT BEKTOpJIAp KaTHAITaH Xap KaHman
BEKTOpJIap CHCTEMAacH YM3HWKJIM OOFIaHTaHIUp. XaKuKataaH xam, arap 0, a,, ...,
am BEKTOpJap cuctemMacu Oepwmiran Oyica, y xomma A; 20, 4, =. .. =A ,= 0  1eb
onmcak, 4,0+ A, a+...+A pnay =0 tenrnuk Ypurium 6ymamu. a;=A4a, 6yica
(4 #0), xam myHgai ucOOTIaHAIM.

2°.a5,a, . ..,an (a1 #0) BekTOpIap CUCTEMACH YM3HKIMA OOFJIaHTaH OVIIUIIN
y4yH YHAard OMpopTa BEKTOPHHHT KOJITAH BEKTOPHHUHT YU3HUKJIN KOMOWHAIUSCH-
JaH noopat OYIUIIN 3apyp Ba €Tapauaup.

Hcbomu. 3apypauru. ag, ap, . . . , an (81 #0) cucreMa YM3UKIUM OOFJIaHTaH
oyncun. Y xonma
ALag+tl,at ... thpa=0 (3)
TEHIJIMK Oakapunaau Ba OyHna Ay, Ap , ..., A n JaApHUHT Xe4 Oyamaca OupopTacu

HoJaH Qapkiau. Macanan, A #0 Ba K 11y mapTHu KaHOATIaHTHPYBYH SHI KaTTa
uHaexc oyicun. by epma k>1, akc xonma, A, =...=A , =0 neb6 oncak, La; =0
naH  A;= 0 kenmu6 umkamu. (3) HU @ ra HucOataH eucak: ax =(-A; /A)ai+(-4,
IA)axt ... +(-Ar IA)akat (Aker )kt « . H(-An IA)am Eku A's =(-As 1 Ax)
neb 6enrunab oncak, ax=A'; a;+A a+ ... +A'«q a1 Tasra 6ynamus.
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Emapnu wapmu. ®@apas staiiiuk as=A; ag+A; ax+ ... +Agq 8sq + As1 8si1t - ..
+Am @n  OYicuH. Y Xonaa Oy TeHTJMKHU Ay a;tA, ax+ ... +Agq Ag1 + Ag Qs t s
g1t . . . +Ap &y =0 x¥punumpma é3um mymkuH . by epaa As =-1# 0 Oynranu
y4yH 83,8y, ..., dy BEKTOpPJIAp CUCTEMACH YM3UKJIN OOFIaHTaHIUD.

3°.Arap OepwiraH CHCTEMaHUHT OWUPOpP KUCMHUH CHCTEMAacH YHU3UKIU
OofmanraH OyJica, Iy CUCTEMaHUHT Y31 XaM YH3HKJIN OOFJIaHTaH Oyaau.

Hcoomu. a;,@; , . . . ,8x BEKTOpJAp CHCTEMaJlapy YM3UKJIN OOFJIaHTaH OYyin0
ay, 8, ..., 8, ak+1, ..., dn CHCTEMAHUHT KUCMH OYJIcHH. Y XoJyma xed OyimMaca
oupoptacu HonmaH hapkau Ay, Ay , . . . A ¢ COHIapu MaBxKyna OVmub A; a; +4, a,+
+...+ A a=0 OYnmamm. byaman A; ay+4, a+ ...+ a +0 aqt+ ... +0 ay=0
Ba Ay, Ao, ..., & O, ..., O commapuauHT Xeu OyaMaca OWpopTacH HOJJIAH
bapkiu.

Jlemak, Tawpudra acocaHn aj, @, . .., dyx, dk+1, - - . , @n BEKTOpPJAP CHCTEMACH
YU3UKJIM OOFJIaHTaH.

Hamuoica. Arap Gepuirad BeKTopiap CUCTEMAcH YU3UKJIW OOFjaHMaraH OYii-

ca, YHUHT UXTUEPUN KUCMHI CHCTEMAacH XaM YU3UKJIM OOFJIaHMaraHaup.

4°, Arap a; , 8, ..., @y BEKTOpJIAp CUCTEMACH YMU3UKJIU OOFJIaHMara
oyu6
a;,a, ..., am,V 4)
CUCTEMa YM3UKJIM OOFJIaHraH 0yica , y Xojaa V BEeKTOp
a,a, ..., an (5)

CUCTEMAJIaru BEKTOpJIap OPKaJM sirOHa yCyJsaa YM3UKIU udoaanaHau.

Hcoomu. (4) cucrema yn3uKIU OOFIIaHTaH OYaTaHIuru cababmu xed 0yimaca

oupopracu HoiAaH dapkiu OViarad Ai, Az, ..., An, A COHJIapu MaBxkyn OViIuo

Aagtl,at ...+ Aqna, +Av=0 (6)
TeHrauK Oaxkapunamu. by epma epna A # 0, akc xonga (6)man  ajd; +4, a+ . . .
+Am @n =0 TeHrmuk A3, A, , ..., A n JApHUHT OMpopTacu HoMAAaH (apKiIu
Oynranna Oaxapunuimu Kepak. by aca (5) HUHT YMBHKIM SPKIW DKAHJIUTUTA
sunaup. (6) HU V ra HEUCOaTaH euno

v=A4a;+ Ahat ...+ Ay an (7)

HU XOCUJT KAJIaMU3.

DHAM ATOHATUTUHU ncOoTnainuk (7) ounan oupra V=pa; + poar+ ... +uu nan
oynca, y xomma (A'; -p)a; +( A -up) axt ... + (A'm -um) an =0 6¥nanu. (5)
CHUCTeMa YM3UKJIU 3pkiu Oynranu yuyH A3 -w =0, A -pp,=0, ... , 'y -um =0
¢k A'1 =y, A% =l ... , A'm =Um OYVmamm.

5°. Arap aelL(by,by,...,byn) Ba by, by,...,bnel(cy, cr,..., cs) OYiica,
aeL(cy, Cy,..., Cs) OVmamu. Xakukaran xam, ae L(by, b,,..., by ) man
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a= A4b+ L+ ...+ Ay by . (8)
by, 0,,...,bhe L(c1, c2,..., ¢s) OYIITaHu yuyH 3ca
b1= anic1+ cnp ot ..+ o G
D= @21C1 + a2 Cot ... + s Cs
.............................................. 9)
Dm=0miC1 + Am2Co+ ... + s Cs.
(9) au (8)ra ommb Gopubd Kyiicak
a=(hout bant ..+ Ay om )CiH(hh oo+ Lo+ ..+ Ap o )Co+ ... +
+(A ans Ao s + o A Qs )Cs €kl p i =4 o A o + .t A i ) 1€0
Oenrmnad ojcak a=g ¢y +u ¢t ...+ s ¢s Xocw OYianau, sean a € L(Cy ,Cp ..., Cs
).
Teopema. Arap a; , 85, ..., ame € L(by, by ,..., by ) OYica, a1, @5 ,...,am+1
CUCTEMACH YM3UKJIA OOFJIaHTAHIUD.
HcHomu. m ra HucOaTaH MaTeMaTUK UHIYKIMS METOAM OuiiaH ucOOTIaiMu3.
a;, a, ..., @m+1 BEKTOPJAPHUHT OapyacHHM HOJAaH (Gapkin aed oaMus3, ake
X0JI/Ia TeopeMa y3 Y3uaaH TymyHapian. m=1 na a; , a e L(b;) 6yam0, Oynnan a;=
=1by, ay =,b, vy, éxku At a; +(- A )'1 a;=0,0yepma Ay, A,#0. Jlemak, a; , @,
BEKTOpJIap YU3HUKJIW OOFJIaHTaH Ba M=1 na TeopeMa YpUHIIU.
®apa3 sTaiinuk, M= N-1 ga Teopema ypuHnu OyicuH. buz yHuHr M=n yuyH
YpUHIN SKaHIUTHHA HcOoTaaimu3. by xomma a; ,a,, . . .,.an+ € L(by, by ... ,by)
JlaH
a1= a1+ o b+ .+ g by
=01 + axn byt ... + ooy by
............................................. (10)
an=0mby + anbyt ... + o by
An+1= On+1101+ 1200+ .o + Ofne1 0 Dy
Arap(10) na b, Hunr omammarn Oapua ko3 (UIMEHTIAp HONra TEHr Oyica, y

Xojjaa aj ,a, ..., ane L(by, by,... ,bn1) Ba uHAYKTHBIMK (apasummu3ra Kypa ai,a;
, ..., @, CHCTEMA Ba AeMakK a; ,dy, ..., dy , dpeq CHCTEMA XaM YU3HK/IN OOFIaHTaH
oynanu.

Arapna Oy koddduruentinapaan OupopTacu, MacajiaH Oh+1, n HOJJIAH (GapKiIu
Oyica, y XoJ1a KoJiran Oapya TeHIVIMKIapaaH b, BeKTopHU HYKOoTaMu3:

a1 - a1 =a'ub + &' bt L+ A Do

Az - @ns1 = b1+ ' bt ..+ Ao na D

dn ',Bn dn+1 =05'n1b1 + o' b2+ Wt a'n,n-l bn-l

xocw1 Oynaau. ManykTuBuK dhapazumusra Kypa ay -1 an+1 , a2 - an+1, - - -
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an -fy @n+1 BEKTOpJIAp CHCTEMAcH YM3HMKJIM OOFJIaHTaH, Xeu Oyimaca Oupopracu
HoJiaH (apkiau Oyiran Ay, Ay, ..., A, CoHIapu MaBxya 0yauo A4; (a; -f an+y )+
A2 (82 - @ne1) A0 (@n -fn @ns1)=0 TeHDMK Oaxkapuiaau €k OyHIaH A; a;+
Ap @t ..+ Ay antAnsg @ner = 0 Xocwi 6Vmamu. by epna Apsy = -(Lfy + b +. ..
+A4.6y ). Wlynnait kw6 a; @, ..., @, ,@8p+1 BEKTOPJIAp YM3UKIN OOFJIAHTaH.
Teopema ucoot 6ynau.

Hamuoicanap. 1). Arap a; , a8, ..., axe L(by, by,..., by ) 6yau0, k> m
oyncaa; ,ay, ..., 8xBEKTOpJAp CUCTEMACH YM3HUKJIM OOFIIaHTaH Oyaau.

2). Arap a;,a,, ..., ael(y,by,...,by) Oyim6 a;,a, ..., &
BEKTOpJIAp CHCTEMACH YH3HMKJIH OOFIaHMaraH O0yinca, K<m 6ynanu.

3). n ymuoBnm apudpmeTuk (Bazomaru Xap KaHmai N+1 Ta Ba yHJaH OPTHK
BEKTOpJIap/laH Ty3WITaH CHCTEMa YU3UKIN OOFJIaHTaHIHP.
by 3- marmwka xap KaHmad N yiauoBau BekTop (oq , & 2, . . . ,& n) HA OUPJIMK
BEKTOpJIap OpKaau uQoaaaan MyMKHH dKaHJIUTHIaH, ShHU
(n,as, ...,an)=one;+are,+ ... +ane, eL(er,e,,...,e,) dKaHIUrugaH
KeJINO YHKaIu.

MAB3YHU MYCTAXKAMJIALI YYYH CABOJIJIAP
1). 1 Ba 2 yryoBnu apudmeruk dazoyiapra MHCOJIIAP KEITUPHHT.
2). n ymuoBim apudmMeTrk (aszo JeraHa HUIMaHU TYITyHACH3?
3). 3 ymyoBnu apudmMeTrk (pazora MUCOIIAP KEITHPHHT.
4). Uusuku OOFJIaHTaH BEKTOpJIAp CHUCTeMacHura Tabpud OepuHT.
5). Uusuku OorlaHMaraH BEeKTopjap cucTtemMacura Tabpug) OCpHHT.

13 -MADBPY3A
MAB3Y: BEKTOPJAP CUCTEMACHUHUHI PAHI'N BA BASUCU
PEXA:
1. BekTopinapHHUHT SKBUBAJIEHT CHCTEMAaJIapH .
2 . BekTtopnap cucteMacuiary 3J€MEHT alIMAIITUPHUILLIAP .
3. Yeknu coHIaru BEKTOpJap CUCTEMAaCUHUHT Oa3UCH .

4. Yeku COHJIATY BEKTOPJIAP CUCTEMACHUHUHT PaHTH.
AJIABUMETIJIAP [ 1, 2, 3,].

n- ymuosmu apudmerrk paso R" maru Bekropnap S={a;, a,, ..., ax } Ba
T={by,by,..., Db} cucremanapu 6epuiran 6yacun . Arap S cuctemamaru xap
Oup BekTopHHM 1 CHUCTEMacuJard BEKTOPJIAPHUHT YHU3UKIM KOMOWHAIHMSICH
KYpUHUIINAA Ba aKCMH4Ya [ CHUCTeMaJaru xap OUp BEKTOPHHM S cucTeMaiaru
BEKTOPJIAPHUHT YM3UKIM KOMOWHAIMACH KYpUHUIIAA uoaanam MyMKUH OYyiica, S



45

Ba7 BEKTOpJIAp CHCTEMAJIAPHUTA IKEUBATIEHN GeKMOPIApP CUCMeMalapu JeHuIaamn
Ba
S ~T xypunumiga €3unaan. ~ MyHocabaT OmHap MyHocabatr O0Ynmu0, pedexcus
(S ~S), cummerpuk (S ~T— T~S) Ba tpansutuB (S~T Ba T~L — S ~L) mux
Xoccajiapura OyHCyHau, SbHA SKBUBAJICHTIIMK MyHOCa0aTH OYIaam .

Xoccanapu. 1°. VIkkuTa CUCTEMaHUHT SKBHUBAJICHT OYJIMIIU Y4YyH yJApHUHT
YU3UKJIW KOOUKJIAPUHUHT TEHT OYIIUIIN 3apyp Ba €TapIUIUD .

Hcoomu. S ~T 6yncun, L (S )=L (T) skamnmuruau kypcaramus. S~T — Vae$S
—>ae L (T),spau L (S) <L (T).
ArapmaVV be L(T ),y xonmma 7~S Oynranu yayn be L(S );apam L(T)c L (S) .
Hemak L(S)=L(T).

Arap L (S)= L(T) 6yuca, S~T skannuru Tabpudrad OeBocUTa KeJINO YUKAIH.

2°. Arap WKKUTa BEKTOPJApHUHT YCKIM CHUCTEMajlapyd Vy3apo SKBHUBAJICHT
Oynn0, YM3UKIW 3pKIKU Oyiica, yinap OUp XWJI COHJArd BEKTOpJapAaH TY3WJIraH

oynasu.
Hcoomu. Arap ukkana BeKTOpJiap cuctemManapu Oy 6yica, TeopeMa YpuHIH.
@apa3 sraliik U; , Uz, ...,U, Ba Vi,Vy,...,Vs JIap SKBUBAJCHT CUCTEMAJAp

Oynu6 xap Oupu 4M3UKIM OOfjaHMaraH OVJICHH. Y XOJja WIrapurd MaB3yJaru
WKKWHYM HaTHKara Kypa r< s Ba S<r 6ynu0, Oynapaan rkS Keamd 4uKaiau.
Yexmu BEKTOpJIAp CHUCTEMAaCHIard OJJIEMEHTap aJMallTupumniap 1ed
KyWujaruiaapra auTiiaau:
1). Cucremanaru 6Upop BEKTOPHU =0 COHTa KYyNauTHpUIL;
2). Cucremanaru Oupop BEKTOpHU «a#(0 ra KYNauTUpUO HUKKUHYU Oup
BEKTOpra KyIlHIII,
3). CucrtemanaH HOJI BEKTOPHU YMKApUO Taluial €KW HOJI BEKTOPHU KYILIHUII.
1) Ba 2)-sneMeHTap aJMalITUPUIILIApra XocMac, 3) ra 3ca XOC aJIMAIITHPHUIIL
JNeUnIIaau.
1-meopema. Arap 4ekiii COHJIaTH BEKTOPJAPHUHT OUPOP CUCTEMACU UKKUHYHU
Oup BEKTOp CHUCTEMAacCHAaH JEMEHT aJIMAIITUPHUIILIAD EpJlaMu/ia XOCHJ KUIHMHTaH
Oynca, Oy MKKHM cHCTeMa Y3apo SKBUBAJICHT OVIIa iu.
Hcoomu. dapas sTailimk ,
ai, az, ..., an (1)
BEKTOpJIAp cUCTeMacu OepwiraH OyiacuH . Arap sHrM cuctema (1) man 1)
AIIMaIITUPHUII HATHXKACHIa XOCHIJI KWJIMHTaH OyIica , y Xoiaa
oy, a, ..., an (2)
cucrema Xocwn Oyiaamu Ba (1) xamma (2) mapHMHT SKBUBAJICHT JKAHIUTH
TabpudaaH 6eBocuTa KeIUO YMKaIU . Arap SSHTH CHCTEMa
at aay ay,...,an (3)
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kypuHHIaa 6yaca xam (1) Ba (3) map SKBHBAJICHTAMD.

OHIu BekTOpiiM (pazonap HA3apUACUHUHI ACOCHMl TylIyHYaJlapuiaH Oupwura
Tabpu@d Oepamus.

Tavpug. bepunran 4ekiau COHAArd BEKTOPJIAP CUCTEMACHHHUHI 0Oa3ucu 11e0
YHUHT YU3UKJIM OOFJlaHMaraH Ba OepuiiraH cucremara 3KBUBAJICHT OY1l Oyamaran
KHUCMHU CUCTEMAacHUra auTHjiIaau.

boiikaua cy3 Ounan aifTrania OepuiiraH BEKTOpJiap CUCTEMacuiaru xap oup
BEKTOpHM H(ojanam MyMKHH OYnraH, 4M3UKIuW OofiaHMarad, Oy OyiMaran
KUCMHUU CHCTEMAIUP.

2-meopema. Arap 4YEKIM BEKTOpJap cHUcTeMacuja xed Oyiamaca OupopTta
HOJIlaH (dapKiIu BEKTOp MaBxyn Oyica, Oy cucrema Oasucra sra. bepuiran
CUCTEMAHUHT Xap KaHJIal HMKKUTa Oazucu OWp XWJI COHJArd BEKTOpJapaH
TY3uiran Oynaau.

Hcoomu. Dapa3 sTaliuK, YeKJIM COHJArd Xed OyiMaca OupopTacu HOJJIaH
dapkiin OViara” BeKTopiap cUCTEMacu

U, Upy ooy Uy ooy U 4)
Oepunran OyicuH. By cucremanaru HOJ BEKTOpJApHU Talwiad x00OpUII MYyMKHH,
YYHKH XOCWJI Oynran cucrtema (4) cuctemara skBuBajieHT Oynanu. IlyHUHT y4uyH
xaM U;#0 ne6 onuiumMu3 MyMKUH. Arap (4) 4M3HMKIM 3pKiId Oyjca yHHHT Y3H
O0asuc Oymaau. Arapna (4) cuctema uyM3uKiIu OofiaHran Oyica, y xonma Oy
cucremagaru Uy BEKTOp V3WJaH OJJMHTH BEKTOPJAPHUHT  YH3HKIH
KoMOMHaIusicuIan uoopar 0ymnaau, ssbHU Uy, Uy, . . ., Ugg , Uks1, 5 - - - , Uy CHCTEMA
(4) ra KBHBaJICHT Ba Kamuja OupTa HoJAaH (apkyiv BekTop YHra kapanuid. Ly
Kapa8HHM JaBOM OTTUPUO UYEKIM KaJaMmJaH KeWuH Oupopracu Xam
KOJITAHJIAPUHUHT YM3HKIM KOMOMHAIMscuaaH wubopar Oyiamaran cucremara ira
O0ynamu3 Ba y 6a3uc 0ynaau.
Arap Uy, Up, ..., U BaVy, Vo, ..., Vs Jap OepuiiraH CHCTEMaHUHT O6a3uciapu

Oyicanap, yaap SKBUBAJICHT OyJiaau Ba qeMak K=s.

Tavpugh. bepunran BekTOpiap CHUCTEMACHHWHT Oa3WCHUHU TAIIKWI ITYBUH
BEKTOpJIAp COHHUTA Iy CUCTEMaHUHT paHeu NCHNUIAIH.

dakaT HOJM BEKTOPJAaH TY3WJTaH CHCTEMaHWHT Ba OYII CHCTEMaHWHT PaHTH
HOJITA TEHT J1e0 XUCcoOIanaIu.

Xoccanapu.

1°. Arap Ug,U,, . . . ,Uxe L(vi, Vo ,... , Vi ) OViIca, Ug,Uy, . . .,Ux BEKTOpJIAp
CUCTEMaCHHUHT paHTh Vi, Vs ..., Vy BEKTOpPJIAP CHCTEMAaCHUHHUHT PaHTHJIAaH KaTTa
sMac.

Hcoomu. Arap Uy , . . .., U cucteMa (akaT HOJ BEKTOpJApJaH TY3WITraH

65'7.)'[03, YHHUHT paHI'M HOJIra TCHI Ba Vi ,... , Viy CHCTCMAHHMHI paHTHAaH KaTTa 5Mac.
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Arapna OupunuH U , . . .., Uy cucTemMaaa oupopra HoOigaH (QapKiud BEKTOP
MaBxyn Oymaca, Vi ,.. , Vp cuUCTeMa XaM HOJAaH (apKiaud BEKTopra oira
Oymnagu(TeopemMa-HUHT MIapTUra Kypa). Y Xojj1a UKKajla cucTeMa XaMm 0asucra ora.
Uy, ... U OHUPHUHYU CHCTEMAaHUHT Oa3ucH; Vi ,... , Vs 3Ca UKKMHYH CUCTEMaHUHT
0asucu OyncuH. Y Xonaa Vy ... ,Vs cuctema Vi ,... ,\Vy Ta SKBUBAJICHT Ba emMak L(V;
v V) =L (VY oty Vin).

lynmait kuaud Uy, ..., U € L(Vy,...,Vs ) Bar <s.
Harwmxanap:

1. Bepuiran cHCTEeMaHUHT PAHTU YHUHT UXTHEPUN KUCMH CHUCTEMAaHHHT
paHruaH KHYMK dMac.

2. DKBUBAJICHT CUCTEMaHUHT PAHIJIApHU Y3apO TEHT.

3. N- ¥190BIM BeKTOPIH (pa3ogaru NXTUEPHUA YEKIIM CHCTEMaHUHT PaHTH <N,

Xakukatnan xam L(e;, ep,...,e,)=R" Baa;,.. ,a,, eL(e;,€e..,e)=R"
Oynca, 1° ra xypa ay, ... , &y HUHT paHTH €, €, ... , &, HUHT paHTH N JaH KarTa
sMac.

4. Arap 4YeKIIM CUCTEMaHWHI paHru I ra TeHr Oyica, yHuHr Uxtuépuii K Ta
BEKTOpJIaH TY3WIraH KUCMHUH cucteMach K > r  Oynranga, YW3UKIU

OOFJIaHTaHIUD.
5. Arap
ai, ..., an (5)
CUCTEMaHUHT paHTH
ai, ... ,an,b (6)

CHCTEMaHWHI paHTHra TeHr OyicuH. Y Xonma b Bektop (5) cucremanmaru
BEKTOpJIAp OPKAJIHM YM3UKIH U(OIaTaHAIM.

HUcoomu. TymryHapiuku, arap MKKajla CHUCTEMAHWHT XaM pPaHTHU HOJTa TEHT
O¥yica, Teopema ypuniu. ®apas staiinuk, (5)-cHCTEMaHUHT PaHTH

r > 0 ra Tenr OYJCUH Ba 8, a, ... , & - YHUHT Oa3ucu OYJICHUH. Y X0J/1a UKKUHYU
CHUCTEMaHUHT paH-TM XaMm I ra TeHr Oyiamu Ba aj, a, ... , &, cucrema (6) HUHT
KACMH OyJraHu y4yH ay, ... , a,,0 uu3ukiam OofianraH, nemak, be L(ag, ..., a).V

xonma bel(ay,...,ar ..., an) SpHM b= L a;+A,a + ... + Anan.

MAB3YHU MYCTAXKAMJIAIII YYYH CABOJIJIAP.
1). Unsukau OoFaHMaran MakCuMaJ cucrteMa aeb KaHaai cucremara anTumagu?
2). BexTopnap cucreMacMHUHT 0a3ucH Ba paHru a1e0 HuMara aiTuianm?
3). a;=(1,0,1), a, =(1,1,1) BekTOpJap CUCTEMACHHHUHT PAHTW HEYara TCHI?

14 - 15* - MABPY3A
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MAB3Y: MATPUIAJIAP BA YN3UKJIA TEHI'JIAMAJIAP
CUCTEMACHUHHUHI PAHI'
PEXA:
1. Marpunanap Ba yjiap ycTHa amajiap.
2. MaTpuIiaHUHT paHTH.
3. Un3ukIM TeHTJIaMajlap CHCTEMAaCHHUHT PaHTH.

AJJABUMETJIAP[1,2,3].

Mampuya ne6 osneMeHTNIapHU (OOBEKTIAPHU) MablyM TapTHOAa 0JIHO
TY3WJITaH JKaJaBajira aituiaau. Macanas, ymoy

A, a, - Q,
Ay 8y, - Ay,
o -

KajBajra N Ta yCTYH Ba M Ta caTplaH Ty3WiraH mampuya nevnnaau. byHaan
KEenH MaTpulaJIapHU J0TUH andaBUTHHUHT Oom  xapdiapu OunaH
oenrmnaiimus: A, B,.... Arap caTtp Ba yCTyHJIapu COHMHH KypcaTull 3apyp Oyica
A™ * " gypunnmmarn Genrmnaman ¢oinananamus.()ma || ... || xypurmmma
oenrwitamHUHr YpHUTA (...) €KW [ ... | KYypuHUIIIard OenrwianuiapjaH Xam
dbornananunagu. Arapga (1) ma m=n Gyica, yHra N- mapmubau xeadpam
mampuya nevinnanu. bapua sneMeHTIapu HoJapaaH mbopaTt OyiraH marpuiiara
HOJl Mampuya NEVNIaaq.

bom nuaronanuaa Gupnap KoJraH »ouiapuaa sca HoJUapaaH uobopar OyiraHn
KBaJIpaT Marpuuara oupaux mampuya aevivnand . Macanan, ymly martpuia N-
TapTUOJIN OUPIUK MATPULIATUD

1 O 0
0 1 0
E=

Arap Gusra A™ = (a;;) Ba B™" = (b)) maTpunanap Gepuiran Gyica, y xonia
yIapHUHT MOC DJJIEMEHTIIapu TEHr OyicarnHa OyHIal mampuyanrapea meHe
nevnnamu. Jlemak, A" =B™" <  aj=hj;
DHIU MaTpUIayiap ycTuia oaxapuiaaJurad aMajulapHy Kapad YMKaMu3.

1.Kywuw. MarpunanapHUHT WAFUHAMCH XaM TEHIJIMK CHUHTapu Oup XWil
pycymiu Marpunanap yuyH auuknadran. A" =( @ ;) Ba B ™" =( b; )
MaTpUL@NapHUHT WuruHauen 1e6 A" + B ™" =(a; + bjj) Tenrmmk Guian
aHWKJTaHYBYM MaTpullara aitunanad. bornkada kunub alTranga MaTpuliajJapHU

KYLIUII YYYH YJIAPHUHT MOC 3JI€MEHTIIApU KYIIWIIA M.
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(1 2 3j [4 0 2) (1+4 2+0 3+2J [5 2 5}
Macanan + = =
a b c b d e a+b b+d c+e a+b b+d c+e
Tymynapmuku A™" Ba B ™" Marpunanapauar durupmucH xam Mxn  YIdoBIm
maTtpuna 6ymamu, sean A" +B ™" =(4+B)™" .

Marpunanapau KyIuin KyHuaara xoccajnapra ara:
1) A+B=B+A - xommytatusiuk, 2) A+(B+C)=(A+B)+C - acconmarupiuk,
3) A+O=0+A=A, 6y epaa O HOJ MaTpHILIA.

2.Mampuyanu conea Kynaumupuwi. MaTpUllaHM COHTra KYNaWTUPUIN Y4YyH
YHHHT Oapua 3JIeMeHTJIapH LIy COHra Kynatupuinanu , ibHu A4=(A a;j ).

Mucon . A= C‘ 2al 3azj Oyica, y xonnaa SA= [20 l?Sa1155aJ oynaau.
Xoccanapu :
19 (Aw) A= A(uA) 2° (A+u)-A= A-A+uA
3% 1-A=A. 4° A(A+B) = 1-A+1-B.

3. Mampuyanu mampuyaca Kynaumupuwi. MaTpuuasapHu KyIauTHPUIL
caTpJIapHU YCTYHJIapra KymauTupuIil Koujaacu Oyiinda amanra omupuiagd. Y HUHT
MabHOra Jra OYJIMIIM Y4YyH OWPUHYM MATPULAHUHI YCTYyHJApH COHM 2-
MATPHUIAHIHT CATPJIAPH COHMTa TEHT OYIMIM Kepak, sseai A™" - B ™ =C ™ C
mxk

MAaTPULAQHUHT Cj j YJIEMEHTH 4 Jaru i-caTp 3JIeMEHTIApUHU B naru j-ycTyH
AJIEMEHJIapura MOC paBHUIIJA KYNMauTUpUO KYIIUII HAaTUXKACHAA XOCWJ Oynaau ,

SI’bHU arap
&, 4, - q, b11 b12 blk Cii Cpp = Cy
Ay 8y, v Ay, b21 b22 b2k Cai Cpp 0 Cy
aml amZ amn bnl bn2 bnk le Cm2 ka
oyica ,

Cij=ai byj+ aphyj + ... +a;j bij+ ... +aabnj, (1=1,2,...m;j=12,... k.) (2)
oynmanm.
bomkaua kw6 aiitranma C=(c¢; j) MarpumaHuHr sneMeHTIapu (2)-hopmyna
OWJIaH aHUKJIAaHAIH.
Xoccanapu: 1).(A-B)- C=A- (B- C) - MaTpuIIaTapHUHT KYTIaHTMaCcH acCOI[HATHUB;
2). A-E=E-A=A
3). A(B+C)=A- B+A- C - maTpulaJapHUHT KymaNTMacu KYIIUIITa
(B+C)-A=B- A+C- A HucOaran TUCTPUOYTHBIUD.
by XxoccanapHMHI YpUHIM DKAHJWITMHM 4Yall Ba YHI TOMOHAArM WXTUEPUU
AIIEMEHTIApUHU Xuco0mad Kypuin Wynu OwiaH MaTpULATAPHUHT TEHTJIUK
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TymryHuacugan ¢oinananu0® ucOoTnam MyMKUH. YHU Ou3 Tamabanapra MyCTaKuI
um cudaruga Takind KuiaMus.
Muconnap:

0

2
-1 2 4 R -1.2+2-3+4-1 -1-0+2-(-2)+4-3
A= , B=|3 -2| ,atéha AB= =
-2 01 1 3 -2-2+0-3+11 -2-0+0-(-2)+1-3

8 8 . -2 4 8
aa BA= ateaae.
-3 3 1 6 10

by wmuconman KypuHaAWKH, MAaTPULAJIAPHU KYIMAWUTHPUII KOMMYTAaTHBIIMK
xoccacura oyiicuamaiu, seaun AB=BA.

3). (Mycrakun tommupuk). bapua N-tapthOiM  Marpunanap TYIUIaMHHAHT
annutuB AGen rpynnacu OYIUIIMHN UCOOTIIAHT.

Mampuuanune paneu. A MaTpULIAHUHT caTpiapd M Ta N YITYOBJIA TOPU30HTAT
a1=(aq1, a12,..., n), a2 =(21,82,..,82), ..., &m=(8m1,&mz ..., &m ) (3)
BEKTOpJIApHU, YCTYHJIApW 3ca N Ta M YIYOBIM BEPTHUKAT BEKTOPJIAPHU TAITKHII
KWIaay. YIJIapHU TOPU30HTA BEKTOpJIapAaH GpapK KUIUIl YIyH
a’=(aw, a1, 8m ), @°=(212,822 -, 8m2), - - -, &" =(Q1n, A2n e, @ ) (4)
KYpUHUIIIA OenruaanMus.

1-mavpugh. a 1 @2 , , . . . , @ n BEKTOpJap CHUCTEMACHHUHT paHru A
MaTPHLAHUHT campaap 6yiiuua paneu, a’,a’, ..., a" BeKTOpIap CHCTEMACHHHHT
paHrHra sca A MaTpULlaHUHT YCMYHIAp OYViuya paneu Nenunaiu.

1- meopema. DnemeHTap anMamITHpULLIAP MaTPUIIAHUHT PaHTHHH
Yy3rapTupManiu.

HcHomu. dnemeHTap aaIMalITUPUIIUIAPHU caTpiiapra TaaOUK dTalIuK.

1). Marpurianuar UXTUEPUNA MKKWATA CATPUHUHT YpHUHH anMarrtupum (3)
CUCTEMAJard UKKUTAa BEKTOPHUHT YPHUHU QJIMAIITHPHUINTa MOC KEJajau, NTyHUHT
Y4yH XaM YHUHT PaHTH y3rapMauau.

2). Marpurianusar 6upop carpu (MacaiaH i-Catp) o0 COHMTa KynanTHpuiIran
Oynca, y xonma (3) cucremanard a j -BEKTOp NIy O COHWTa KyMaWTUPWITaH
Oynanu, sbHU

ar,az,...,08i,...,4n (5)
cucrema Xocwi Oymaau. ®apas osrainuk, (3) umsuxiu spkid, jaekud (D) aca
YU3HUKJIU OOFJIaHTaH OYJICHH. Y XoJa xed OyiMaca Oupopracu HoyijlaH GhapKiIn o
, O, e vvy O ..., Oy COHJIAPH MaBXya OVHO oy a5 +aay +...+a; (ad )+...+o, a
m=0 TeHrnmuk Oaxapuianu. o0 1ed omumumu3 MymkuH (akc xonaa (3)-cucrema
YM3UKJIM OOFJIaHTaH Oymap 31u). o0 Oyaranmuru cadabmu o o = 0, qemak, oy ap +
topa; +..t(o a)ait...ton an=0, spHEM (3)-cucTeMa YHM3WKIM OOFiIaHraH, Oy
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KapaMa-KapmwinK  (5)-CUCTEeMaHWUHT  YU3HWKJIM  OOFJIaHMaraH dSKaHJIWTUHU
KypcaTaJu.

3). MarpumaHuHT j-CaTPUHUHT 3JeMeHTIapu o Tra (o#0) Kymantupuiuo i-
CAaTPHUHT MOC 3JIEMEHTIIapHura KyImMiran 0yica, y Xoiaa

ai,adz,...,a;todj,...,an (6)

BEKTOpPJIAp cucTeMacura sra Oymamu3s. buszra mabiymku, (3) Ba (6) BekTOpiap
CUCTeMaJlapy SKBUBAJICHT, S’IbHY YJIAPHUHT PAHTJIAPH TCHT.

2-meopema. Xap OWUp MATpPUIIAHWHT caTp OyinW4Ya paHTH YCTyH Oyinmda
paHTHra TEHT.

Hcbomu. buz (3) Ba (4) cucTeMalapHUHT PaHTJIAPUHUHT TEHT SKAHJIMTUHH UC-
ootnaitmus. (3) HuHT Oa3ucu

al 1a2 y e lal’ (7)
(4) HuHT OasucH dca
a',a’ ...,a° (8)

OyncuH. bu3z r=s skannurunu ucootiaimus. Papas sTalluk r<s OyicuH.Y xonnaa
(7) cucremanaru a j =(ai; ,ai ,--, @is vy Qin ), (1=1,2,...,) BEKTOpIAPHUHT OUPUHYIN
S Ta KoopAWHaTaIapuaaH GoigananuO ymoy S Ta HOMabIyMJId I Ta TEHIJIaMaJiaH
Ty3WITaH OHMp YKUHCJIM YM3UKJIN TEHIJIAMajlap CUCTEMAacH aj1X;+ap Xo+ ...+ js Xs

=0, (i=1,2,...,r) v Ty3u0 oynamu3. I<S Oyiranu yuyH Oy(ey , @, , ....,0%) HOJIMAC
€4YrMra dora, SbHU
apan+ apap+ ...+ ais s =0, (i=1,2,...,r). 9)
by (an, o, ....,ats) eunm (3) garu KoiraH BEKTOPIAP ar+1,8r+2 , - - - ;8 JIAPHUHT
OMpHHYM S Ta KOOpJAMHATANIAP/IaH TY3WITaH
Xy + A Xo + ...+ A X =0, (=r+l,r+2,...,m)
CUCTEMaHH XaM KaHOATJaHTUpaau. XaKUKaTaH XaM, &r+1 ,8r+2, - . . ,8m

BEKTOpJIapHUHT xap Oupwu (7) cucreMaaard BeKTopiap Opkaau (0a3uc opKain)
YM3UKIHM HpoJaTaHagu: ay = a; + (o @ + ...+ p g ar , (K= r+l,r+2,...,m).
ByHmaH(ag,8k2 5 5 ey Akn)=(Mak 11 + f ok 821 + ot L @r1 .., Mak@in + 42k @2n
+ ...+ 1 arn) EKH

A =Pk A1 K fok @21 F ot L Ay,

Qs =Mk das + prokdos + ot i Ars

Qs+l =Pakrsr1 F MUk Boser + ot Lk Brser , (K=T+1,r4+2,.0.0)

An =Mk @un T ok o * ot p ey .
By TeHrmuKIapHUHT OMPHHYM S TACUMHU MOC paBUIIa @ , O , ....,0 Japra
KynaiTupu6 kyiicak (9) ra acocan agoutag o + ... taks o = (Ui Q11+ Lbk an
+ ot g dn ) o (ke + o @ F o F i Bt as(Mak Qs F Lok Qs F
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k@rs)t pu(@un on Fap o + A o) Fua(@n o Fap o o Fas o) ot
(@ on +ap o + .. Fas )+ pak -0+ ppk 0 +...+ g -0 =0 H1 XOCHI KUTaMHu3.

Jlemaxk,

auagtaw ap + ... +a o =0 (10)

(9) Ba (10) nan (8) HUHT YM3UKIM OOFJIAHTAH PKAHJIUTH KeJINO YnKaau. XaKuKaTaH
XaM o altma’t..tasa’=o (8,801, m )t (@12 800 ., @ma)F .. Lt
s (s ,8gs 1., Bms )= (A1100 + Q20 + ...t Qys s, A0 + A0y + . F A, .
amon + amar + ...tags a) =(0,0, . . . ,0). By sca (8) HUHI YM3HMKIH IPKJIH
SKaHJIUTHUTa 3uaaup. Jlemak, r< s 0yia onMac 3kaH. I > S X0JI XaM XYJITU ITyHJ1ai
kapanaau. LIlyHuHT yayH Xam I =S.

Yuzuxkau menanamaniap cucmemacunune paueu A0 YHUHT MaTPHUIIACHHUHT
paHrura auTuiIaau.

Arap HonMac carpra sra Oyiran Marpuiagaru K-Hoimmac caTpiaaru OUpHHYA
HonmaH ¢apkmm snemMeHT(K-1)-HonMmac carpaard OUpHMHYM  HOJMAAaH — (apKin
JIEMEHTIAaH VHT TOMOHAA Typca OyHIAll MaTpuIlara HOOHAIU MaAmpuyd
nevinnanan. TylnryHapJIMKH MaTpUIIAHWHT PAHTH YHHHT TMOFOHAIM KYpPHHHIIUIATH
HOJIJIaH (hapKJIu caTpiiap COHHUTa TCHT.

Mucon. YOy MaTpUIIaHUHT PaHTHHH XUCOOJIaHT

11 -1 1

A=2260

1 2 3 1

10 3 -1
11 -1 1 1 1 -1 1 1 1 -1 1 1 1 -1 1
A:226 ONOO 8—2~00 8—2~0—1—4O
1 2 3 1 0 -1 -4 0 0 -1 -4 0 0O 0 8 -2
10 3 -1 {0 1 -4 2 0O 0 -8 2 0O 0 0 O

lyHnait kumub, Oepuiiran MaTpuaHUHT panru  F(A)=3 .
Ouau ymly acocuil TeopeMaHd OCOHTMHA UCOOTIAIl MyMKHH.

Teopema (Kponuxep-Kanennu). Yu3WKIu TEHTIIaMajap CHUCTEMacCHHUHT
euuMra sra OYJIUIIM YIyH YHUHT aCOCH MATPUIIACHHUHT PaHTU KCHTraUTHPHITaH
MaTPUIIACHHUHT PAHTMra TSHT OYJIUINU 3apyp Ba €Tapiiu.

MAB3YHU MYCTAXKAMJIAII YUYYH CABOJIJIAP
1). MaTpuuaHuHT paury e0 HIMara anTuaaan?
2). UM3MKIM TEHIJIaMajiap CUCTEMACHHUHT paHTH 1e0 HuMara anTuiaam ?
3). Marpunanusr catpiap (ycryniap) 6yiinda panru Ae6 Humara antunaau’?
4). Marpunagaru sjeMeHTap aJMalITUPUILIIAp YHUHT paHTUra KaHJah TabCUp
KAnagn?
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16- MABPY3A
MAB3Y: YN3UKJIN TEHT JTAMAJIAP CUCTEMACHHHA
HOMABJYMJAPAHU KETMA-KET HYKOTHII YCYJIH (TAYCC
YCVYJIM) BUWIAH EYN1I
PEXKA:
1. Un3uKIM TeHraamanap CUCTEMacu/1a IrOHa eyuMra 3ra Oyaras XoJl.
2. Un3ukv TEHTIIaMajiap CHCTeMAacH YeKCU3 KYTI eduMra 3ra OyaraH XoJl.
3. Mucomnnap.
4. bup XuHCIM Ba Oup JKUHCIAM OYIMaraH YW3WKJIW TEHIJaManap CHUCTEMacH
eUMMJIapU Opacuaru OOFJIaHUIII.
AJJABUETIIAP[1,2,3].
Ymby MXn -4u3uKIN TeHTaMaiap cucreMacu (4.1.c.)
a1 Xq Fap Xo + ...+ agp Xp= by
Ap1 Xq Fag Xo + ...+ Ay Xp= by
.................................................. (1)
A1 X1 Fame Xo + ...t Aqp Xn = by
Ooepunran OVicuH.Yuu [aycc ycynu OuiaH €4MI Y4yH YHUHT HUXTUEPUN OuUp
(Macayian OMpHHYHM) TEHIJIaMacHHU E3M0 OJIaMH3 Ba KOJITAH TEHIJIaMaJapHUHT
Oapuacujan OMpopTa HOMabJIyMHH (MacajiaH, X; HH) HykoTamu3. Y Xojjaa yiioy
cucTemara sra oyiamus:
aiq Xg Fagp Xo + ...+ Ay X, =by
a'yy Xo + ...+ A Xy, =Db'y
................................... (2)
a'm2 Xp + ..+ a'mn Xn :b'm
Tymrynapnuku (2) cucrema (1) ra skBuBaieHT. Ouau (2) cucremangaru |-
TEHIJIAMaHW Ba KOJITaH TEHIrJamanapjaH sHa OupopracuHu (macamadH 2-
TEHrJIaMaHu) €310 olaMu3, KOJIraH Oapua TeHIJIaMaiapiaH X, Hu iykotamus. Ly
xapa€HHU naBoM >TTUpamu3. bynaa arap 0=0 xypuHHUIIIard TeHrjiama XOCHII
Oynca, yau Tymmpub kommupamus. Arapaa, 0=b (b=0) kypunuigaru TeHrnmk
xocui Oyica, y XoJija xapaHHU TYXTaTaMHU3 Ba CHUCTEMa €uuMmra sra Oyimaiau.
[y >xapaénnu k mapTa TakpopiaranjaH KeWWH KyWn1ard UKKU X0JIaTaaH Oupu 103
Oepanu:
1).Oxupru Tenriaamaaa gakar 1 Ta HOMabJIyM KaTHAIINO KOJIaIu;
2).Oxupru TeHriamanga 1 TagaH OpPTHK HOMAabJIyM KaTHAIIaJd Ba yJapjaaH
OMpPOPTACHHM XaM SHIU UYKOTHUILI UMKOHUSTH UYK.
1-xonga oxXxupru TeHrjJaMajgaH X, HU TONUO OJlaMHU3 Ba YHU OXHUPIHJIaH
OJIIMHTM TEHIJIaMara KyHuO Xp.; HHU TOMAMH3. X, Ba X,.q JIAPHU TONWJITaH
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KUIMATIIapUHU YHIAH OJANHTY TeHTamara Kyiumno X,, HH TOMaMu3 Ba X.K. Xp ,Xp-
1, - , Xp JJADHUHT TONWITAaH KHMMAaTHHU CHCTEMaJard OUPWHYM TEHIJIamara
KYHHO X; HU TOIIaMM3.
Mysgait kumub, Oy xoyaa Oepuiiral CUCTEMa STOHA X1 =, X2 =Q,....Xn =Ch

euMMra Jra.

X, =Xy + Xy =2
Mucon. 1).42% + X, —2X, = -2 cucremanu ['aycc ycynu OujlaH €YHHT.

OX +2X, — 1%, =-12

X, =X, + X3 =2 X, =X, + X =2 X, — Xy + X =2 X, =X, + X =2 X =1
X, 4%, =06 = 3X, —4X;, =6 = 3X, —4X; =6 = X, =2 = X, =2
X, —=12x, = -22 —8x, =-24 X, =3 X; =3 X; =3

Kasoou: X; =1, X, =2, x3=3.

NkxkyuHuM  Xo0yila CUCTEMaHUHT OXHMPrH TeHIIamacuaa ¢dakat OupTta
HOMabJIyMHH 4Yall TOMOHJa (MacajaH, Xk HH) KOJIUpUO OOIIKa HOMabIyMIIApHH
Xk#1 1e-y Xp JAPHH BPKIM y3rapyBuM cudaruga kaOyn KWIMO Xocuil Oyiran
cucteManu l-xonparu cuHrapu uyn OmnaH e4ud xi,Xp,...,Xn JAQPHU TOMaMu3 Ba Oy
X0J/Ia TONWITAH €YUM Xii1,...,Xn OPKIM Yy3rapyBuu (mapamerp)iapra OOFIHK
Oynmaau Ba ynapra MXTUEPUU KuiimMaTiiap O6epu0 CUCTEMaHUHT YEKCH3 KT
CYMMHUHU TOIIAMMU3.

Mucon.2).
X, =X, + X, =2
X, =X, + X5 =2 X, =X, + X3 =2
X, =X, + X3 =2
2X, + X, =2X; =—2=>9 3X, —4X; =6 =9 3X, —4X; =—6=
3X, =4X, —6
X, +2X, —3X; =4 —3X, +4X; =6

X1=

X, =X, =Xy +2
- X, =%x3—2
2+Xy - x3 =2+(4/3) x3-2- x3=x3 /3 .
Kasoowu: x1=x3 /3; x,=2=(4/3) x3; x3 €R.
By amMamTupunuiapHu TYFpu OypuUakiid MaTpuIaigap EpaaMuia  Xam
1 -1 1 2 1 -1 1 2 1 -1 1 2
Oaxapuii MyMKuH. |2 1 -2 -2|=|0 3 -4 -6|=(0 3 -4 -6|

1 2 -3 -4 0 -3 4 6 0 00 O

4. ®apa3 dTalJIuK
Qi1X1 Fap Xo + ...+ Aip Xn= by, i=1,2,3, ..., m. (1)
cucreMa OusjiaH Oupra yHra Moc
Qi1Xy Fap Xo + ...+ ain X, =0 i=1,2,3,...,m. 2
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OUp >KUHCIHM YM3UKJIM TeHTJIamaiap CUCTeMacu XaM OepuiraH OyICHH.

1°. (2) cucremanunr uwkkuta (o, @, . . . o) Ba (B, Po, - - ., [h)
CUMMJIAPUHUHT UMFUH]IMCY Ba alPMacH Xam Iy CUCTEMaHUHT e4uMHU OYaiu.

Hcoomu. Xakukatad xam, ajpon +ap o + ...+ aip oy = 0 Ba a1 +apf. +.
.+ aj, B, +=0 6ynca , y xonmna aj(an £ f)+ap (e £ )+ ...+ ain (o £ fr)=ana
+ap o + ...t ain o (@i f Faif + .+ ain S =0 £0=0.

2°. (2)-cucTeMaHUHT MXTUEPUN €YUMHUHHHT A€R coHHMra KymaiTMacH sHa Iy
CUCTEMaHUHT €UUMH OV IIa]Iu.

Hcoomu. (o, @, . . . ,0) (2)-CUCTEeMaHUHT €4UMU OVIICHH, SIHHU
apon + Hapapt + ..+ ap o =0, yxonma ap(Aag)tai (Aop)+ ...+ ain(hon) +
+ 7\,( dpon Fapap + ...+ aj, Oln):7\. - 0=0.

by mkku xoccamaH kenu0d yMkaaukd, (2) cucTeMaHWHT edumiiap Tymiamu W
apudmeruk ¢dazo O6ymap skaH (N Viruornm apupMeTHK pa3o MaB3ycHra KapaHr),
apHd W, N Ya14oBiu apupMeTuK pa3zoHUHT KUCM (Da30CH KaH.

3°. (1) aunr uxtuépuit (aq, @, . . . ,an) Ba (B, o, . . ., [h) CUAMIAPUHUHT
altupmaci (2) cUCTEeMaHUHT €4uMU OYIau.

Hcbomu. XakuKaTaH xaM ajja +ap &, + ...+ aiy o, =bj Ba a1 b +apf, + +
..t ain fi=bi OYnca, y xomna ai(an - fi)*ai (oo - Bo)+ ...+ ain (an - B)=aum
+ap o + ...t ain o - (@S Fai S, + .+ @i Sy )= bi - b =0 6ynanm.

4°, (1) uuHr uxtuépuit eunmu( ey, oy, . . . ,a,) Owian (2) vuar eunmu(fy, S, . .
ceee, 1) MApHUHT HMFUHINCH Ba aiiupMacu xaMm (1) HUHT eunmu OYyiaam.

Hcoomu. ayay +app ap + ...+ @iy an = by Ba apf +apf, + ..+ a, 5 =0
oynca,y xonna ai(aq # f)+aip (ap £ )+ ...+ ain (an # f)= ainoy +ap, ap + ...+
+ai, oy i(ailﬂl +ai2ﬁ2 + ...+ aj, ﬂn ): bi 0 =1b; 6§7H3I[H.
3° Ba 4° -xoccanapaad KeauO 4YuMKaauku, (1)- CHCTEeMaHWHT SYMMIIAPUHHU XOCHII
KWIMII YYyH YHUHT OUpTa Xo=1, Q, . . . ,0) €uuMura (2) - cuCTeMaHUHT
CUMMHUHHN KYymuin kudos, spHu arap (1) Hur eunmmuapu tymmamuad H gecak,
H+xo=W. Jlemak, H tymiam W xucm (azonu xo BeKTOpra CUIDKUTHIN HATHXKACUIA
xocwus 6ynaau. bynnait xonna (1) HUHT eduMIapU TYTUIAMHA YUBUKIU KYHIXULIUIUK
TaITKWI dTaH JeHUTIaIH.

MAB3YHU MYCTAXKAMJIAIII YYYH CABOJIJIAP
1. Y.t.c.au ["aycc ycynu OusiaH €4uITHU Tanupuo OCpUHT .
2. Kanpmait Xxoia 4.1.c. €4nmra 3ra 3Mac.
3. Kanmaii xona 4M3uKIId TEHTJIaMaliap CUCTEMAcH SITOHA e4umra sra?
4. Kanpmait xoia 4.7.Cc. Y4eKCU3 KT e4nMra 3ra?
5. bup KuHCIN YM3UKIIN TEHTIaMaiap CHCTEMaHUHT e9rMiIapu (Ga3ocu JeraHsa
HUMaHU TYIIyHAcCHU3?
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6. Un3ukIv KyIXWUTAINK HUMa?

17-MABPY3A
MAB3Y: 2 BA 3- TAPTUBJIA JETEPMUHAHTJIAP. YPHUT A
KYUHUIJIAP TPYIIITACH.
PEXA:

1.Mkx1 HOMabJIyMJI YU3UKJIM TEHIJIaMajap CUCTEMACH Ba UKKUHYU TapTUOIU

JIE€TEpPMUHAHTIIAP.
2. 3HOMABIYMIM YH3HWKJIM TEHIJIaMajap CHUCTEMacd Ba  3-TapTuOIHU
JIETEpPMUHAHTIIAP.
3. VpHHra KyWuuuiap rpyIacu.
4. Xydt Ba TOK YpHHUra Kyduiiap.
AJIABMETIJIAP [ 1, 2, 3].

1. ®apa3 sraitnuk Ousra

a11X1 +a12 Xo=by (1) az a22
821%1 +az; Xo= D2 -y -
YU3HKJIM TEHIJIaMaliap cucremacu oepuirad OyicuH. (1) HH X; Ba X, Ta HUcOaTaH
by agn—by a b, a;1—b; a
eucak xl — 1 22 2 11 , xz — 2 11 1 Z1l (2)
€11 Qzz— Q33033 @1310zz—03320z;

Jap XOocwII Kriiamu3. by epia maxpaxk
&, &

21 a22

d=ay; 8y -a108y; =

(3)

KypuHuaa Oenrunanu® (3)ra ukkunyu mapmuOau oemepMuHaum IEHUNaIu.

JleMak, WKKUHYM TapTUOJIM JAETEPMUHAHTHM XHUCOOJAIl Yy4YyH YHUHT OOII
IUaroHanuaard d3JeMEHTIapu  KynalTMacuJaH MKKHMHYMA  JUAroHATUIaru
IEMEHTJIApU KYMaWTMAacUHU alMpuIl Kepak »dKaH. (2) HUHT cypaTujaaru
udoaanapHu XaM UKKUHYM TapTUOIM JETEPMUHAHT KYPUHUIILA E3UIT MyMKHH:

di=b; ax - by a,= b A ) dy=byay; -byayn= b
b2 a‘22 aZl bZ
bynapaan doiinananu6 (2) Hu
_ 4 _ g
Xy = P X d (4)

KypuHuIaa ¢3um MmymkuH. (4) ra (1) cuctemanu eunmn yuyn Kpamep dbopmynacu
Jeunaaau.
Mucou.
{3xl +2X,=5

o CHCTeMaHH Kpamep dopmynanapu €pnamuia equHr.
X, - X, =
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3 2 5 2 3 5
by epna d= ; d = ; d, = :
v o ey e
JHemak, (4) ra xypa X1=:—fP =1 pax, = :—J =1.
JKasoou: Xx;=1 Ba X,=1.
2.0H1u dapa3 KWJIANINK 3 Ta HOMAabJIYMJIH
aX +a,X, tagX = b
X Ay X, TapX = b (5)

A Xy T35 X, 3% = b3
YU3UKJIM TEHTJIaMallap cuctemacu Oepwiradn OVicwH. (S)HU X; X , X3 Jlapra
HUcOaTaH eyaMu3. ByHUHT y4yH YHUHT OMPUHYM TEHIJIAMAaCUHM 8y, A3z - dp3 a1
ra MKKMHYMCHMHH Q3 d3zp - djp dzz T'a Ba YUYMHUYHMCHMHH djp dpz - dj3 dpp ra
KYTmanTupu6 Kymamus.yY xomaa
Xy =
bi1ay,a33 + bay305;, + D3a45055 — b3as,a15 — DyA45055 — D135,

= (6)

Q11032033 + Qa1043035 T 31015093 — O31013035 — Q31047033 — A11053035

BbyHUHT MaxpaKuHH
d= a11G5;033 + Q3113035 + Q31015053 — Q310413055 — Ap1045033 — Q11033037
a; 8, &5
= a21 a22 a‘23
A3 Q3 Qg3 (7)
ne6 O6enrunabd oscak, (7) ra 3- TaptuOnu aeTepMuHAHT nevunand. (7) HUHT dYar
TOMOHU/JIaH YHU XUCOOJIaIl KOMIACH KeJTNO YMKAJIN:

8, &, a;
+ a‘21 a22 a 3
a3l a3 3

ail a12 3
aZl 22 a‘23 a‘21 a22 a23

Oconynk OWiaH Kypuill MyMKHHKH, arap (7) pa 1-ycTyH ayeMeHTIapy ay; , 81 ,a31
HU Moc paswuiga by ,b, ,bs map (03041 xammap ycrynu) Omnan anmarutupcak (6)
HUHT CypaTH XOCHI Oyiaau, sipHu (7) naH
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bya,;033 + byy303; + b3as5053 — byas,ay5 —
bya;,033 — bya,;ag,;.
(8)

. " d
(7) Ba (8) ra acocan (6) HU Kyiiugarnua €3a OJaMu3: X, = Ei' XyIau IMIyHUHTIEK,

(5) HE X, Ba X3 ra HEcOATaH €dUCaK X, = % , Xg = % JapHHU XOCWI Kriiamu3. by
epaa
ay; by ais ay; Qi3 by
dy=|ay; by @y3|, dy=|a21 @y by
az; by as; a3y dzz b;
2 3
Muconap. 1). d=|4 0 1=0+4+3-0-12-2=-7.
11
X+y+z=1
2). {Xx—y+z=0 4YH3HMKIN TCHIJIAMAJIap CUCTEMACHHHU CUMHT.
X-y-z=1
1 1 1 1 1 1
d=1 -1 1|=1-1+1+1+1+1=4, d,; =0 -1 1|=1-0+1+1+0+1=4,
1 -1 - 1 -1 -
lyn
1 1 1 1 1
d,=0 0 1/=0+1+1+0+1-1=2, d,;=1 -1 0/=-1-1+0+1-1+0=-2,
- 1 -1 1
I/IHI‘Y‘IYHX&MIIZEZ1,}’=E=1,E=_—2=—£.
4 4 2 4 2

1 1
}KaBO6H.(1,E,—'E)

3.Vpuuea xytiuwnap epynnacu. dapas staiinmk, 6usra N Ta 3IeMEHTra sra

oynran A tymiam Oepwiran O6yncuH. by Tymiam snementnapuan  1,2,....n  map
Ounan HoMmepnad yukaimuk. Y xonna A un A={1,2,3,...,n} 1e6 E3uIlr MyMKHH.

1-mavpugh. A Ttynnamuu Y3ura OuektuB (¥3apo Oup KUIMATIH)
AKCJIAaHTUPUILITA YpHUSA Kyuiuul TENUIaau.
Tymynapnuku kapanaérran TymiamMaa Nl ta ypaura kyiuim maexya. bynnan
KelnH Om3 S ypHura Kyhuma 1, 2, 3, ..., N 3JIeMeHTIapHUHT MOC paBUIIIA Iy ,i; ,
..., In DIEMEHTIapra Y THITNHA
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I PR PO I PR O

123 --n 123 --n
s={. . . i KypuHHIIAA Oenrunaimus. Arap s=|. . . : Ba

123 --n

t:(j i j j ypHura Kyiunuiap oepuirad 0ymm6 i=Jx (k= 1,2,..., n)
1 J2 Jz3 " n

TEHIVIMK Oa)kapuica S Ba t ypHura Kyiunuiapra TeHr aeiimnaam Ba S= t

12 3

12 3 -

N Ta 3JIEeMEHTJaH Ty3WIral 4 Tymiamaaru 6apua YpHura KyHuimiap TYIIaMaHa Sy,
Ownan OenrunaiMuz. S, garv UKKWTa S Ba U YpHUTA KYHUITHUHT KyTlaiTMacu 1e0

n
KYpUHUIILIA E3UIIaTU. € =( J ra auHull ypHuea Kyuuul JeRuiaiu.
n

aBBaJI0 S KeWWH »ca t ypHHUra KYWMIIHM Oa)kapulll HATHUXKaculla XOCWJ OYyiran
YpHUTa KyHUIITra anTUIIra KeJIMIIaMA3.

12 34 12 34)__

243 1} :(2 14 3)6yHCHH'

1 2 341 2 34 1 2 34)\_,
V xomnna st=( j( )=( J6ynam/1.

Macamas: S =(

243 10214 3 13 42
1 - meopema. (S ; -) - MyJIBTUIUIMKATUB IpyIina 0yiaau.
Hcbotu. ['pynna tabpuduaaru mapTaapHUHT OaKapUIUIIMHU TEKITUPANITUK.
1) V'ste S, = s-te S, Oaxapunanu;

2) VstleS, = s-(t-)=(s-t)-| OYymagu, uyHku arap s :(nm] t:(EJ, I :[EJ

6§nca, Gy Temrk (kaJm _ H%Mm 6Y/1H6, YHHHT 44T TOMOHN
PHEHGIHE(E) o rosom s (7)) (1) -(6)

JlaH uoopar.

123 --n
3) e:[l ) 3 " j6}”1n1/16 V'se Sy yuyH S-€=S Oaxapuiay.

123 -n C (i 0 0y e,

4) s=|. . . : ra TeCKapucu S = Oymaau, 9yHKH
A P TR 123 -

sst=e.

[ynpait kb rpynna tabpuduaaru 6apya maptmiap oaxapwiaau. (S, ; - ) —

rpynmnara N-mapmuoau cumMmempux 2pynna 10 IpuTHUIaIu.

Arap s:[_l 23 n j}”/pHI/Ira Kyiumma Ip < i, < i3 <...<l, O¥yica,y
TR TR PR

WHBEpCHSTA 3Ta SMAC ICUIITA/IN, aKC XOJIJa UHEepcuUsea 3ra JeHnau.
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1234
413 2

Ta, 4 yuyH 0 Ta, x%amu 4 Ta nuHBepcus 0op.

MacanaH: s =( j na uaBepcusiaap conu 1 yuyn 1 ta, 2 yuyn 2 ta, 3 yuyH 1

bepunran ypHura Kyiumigaru MHBEpCUsIap COHU Xy(pT Oyinca, yHra xy(Qt

VpHuUra KyHuill, arapjia ”HBEpCHsJIap COHU TOK OViica , y X0J1/1a TOK YpHUTa KYHHIIT
neuniIaau .
VpHura Kyimmparm uctanraH 2 Ta SIEMEHTHHHT YPHMHHM aIMAIITHPHINTA
mpancno3uyusl NENUIaau.

Arap iy Ba |} JapHUHT YpHH anMamTupuiica, y (iy, 1) KypuHUIIIa OeIrniIaHaIm.

2- meopema. TpaHCNO3UIIMSA HATWXKACUAA YpHUTA KYWUHMIUTAPHUHT Ky(QT-
TOKJIUTH y3rapaju.

NcboTn.
12 3 ..Keeeleee 12 3 ikeeeloee 1
S:(il TR TR [ O J’ :(il T T R S j
TPaHCIO3MIMS HATHXKACHAA XOCHJ KWIMHTaH OYyiacuH. Y Xonaa iy HH ij JaH

onnuHra yTkasum y4ayH I-(k-1) Ta uHBepcHus Oakapuill Kepak. YHIAH KCHHH 1| HUA
xouura (IpHHU 114 AaH KeWnHrH xoira ) kyium yuyH |-(k-1)-1 ta uaBepcus, sxamu
I-k+1+1-k=2(l-k)+1 Ta uHBepCUs OaXkapuIll Kepak.

o oy n!
3-meopema. n! Ta YpHUTA KYWUUIIITTAPHUHT IPMU ~ Tacu Ky(T Ba KOJTaH IpMu

n! o
- Tacu TOK oynanu.

Hcoomu. Arap n! Ta ypuura kyuunuiapaaru ;xydriapu COHU P, TOKIapU COHU
g Owman Oenrunacak, pP+q=n! OVnmaau. Duau arap Oapua n! Ta YypHwura
KYIIMIuIapaa TPaHCIO3UIHS Oakapcaxk, y Xonza Ky(dTiaap TOKIapra,ToOKJIapu dca

KyQTaapra yraau, SbHU P=(, IeMaK, P = —Ba g = “?

4-meopema. Kyt ypHUTra Kymumnuiap Tymiamu S, KYyauTApuInra HucoaTa
rpynmna XoCui KUJaau.

ByHuHT 1cOOTH KaThUW KEJITUPHUIIIHU Tajladajapra XaBoJia KujiaMus.
< &, ; > a OupJMK dJIEMEHT allHu{ Ky Oyinanu. t ra Teckapucu tt €S, 0ynanu.

Hamuoica. Tok ypHUra Kymummiap TyIiaMyd KynalTupuIlra HucOaTaH rpymnmna
Oymmann.

bynna 6upnuk sJeMeHT MaBxKy/1 dMac.

123 123 123 123 123 123
Mwucon . S, = , : , : ;
{(123} [231} (312} [321] (213} (132}}
Hu Kapaimuk . S3 ={ fo , f,, f,, f3, f; , f5 } ne6 Oenrmnad oncak, Kyhumaru

*kajaBayra ara 0ynamus. by kaasanga oupiuk snement e= fy, f; ra Teckapucu f; ;
f, ra reckapucu f; ; f; ra Teckapucu f3 ; f; ra Teckapucu f; ; fs ra reckapucwu fs .
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[llynuHraek rpynmaHuHr Oapya ImapTiapud Oaxapuwiaav, sbHU (S3 ; - ) -
MYJIBTHIUIMKATUB Tpyma Oyaam.

fo fy f, f3 fs fs

fo fo fy f, f3 fs fs
f; f; f fo f fs f3
f f fo f; fs f3 f4
f3 fs fs fq fo fa fy
fy fy f3 fs fy fo fs
fs fs f f3 f fy fo

MAB3YHU MYCTAXKAMJIAILI YYYH CABOJIVIAP
1. UkkuH4YM TapTHOJIM IeTEpMUHAHT KaHaal XxucoOaaHaau ?

cosp Sing

2. YOy aeTepMUHAHT HUHT KAMMaTl HUMAara TeHT ?

—sing cos @)

3. YuuHuYM TapTUOIM JIeTEPMUHAHT KaHaai Xxucobianaau ?

1 1 2
4. Yuiby|2 -1 1|  JHeTepMUHAHTHUHT KUMMAaTH HUMara TeHT ?
3 1 4

5. Vpuura kyitumuap rpymmacu (S, ; - )  HHUHT TapTHOM Hewara TeHT ?

6. VpHura KyHUILIADHUHT HHBEPCUACH JIETaHIa HUIMAHU TYIIyHACH3 ?

7. Tox (kydT) ypHUra Kyium ned HuMara autunaam ?

8. TpaHcno3uiusi HUMa Ba y KaHJiail xoccara 3ra ?

9. n Ta sNeMeHTaH Ty3WIraH Kyt YpHUTA KyHUIIUTap TYIIIIaMU MYJIBTUILINKATHB
rpynna oyiaaaumu ?

10.n sneMeHTAaH Ty3WITaH TOK YpHUTA KYWHIIIAp TYTUIAMH TpyIna Oymaaumm?

18- MADBPY3A
MAB3Y: n-TAPTUBJIU JETEPMUHAHTJIAP BA YJIAPHUHI
XOCCAJIAPA
PEXA:

1. n - TapTUOAN 1E€TEPMUHAHTHUHT TabpUU.

2. Xoccaapu.

3. Mucosnap.

AJJABUETIJIAP [1,2,3].

1. n - TapTuOAN
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a, &, - &,
Ay 8y, - Ay,
a a a

ml m2
KBaI[paT ManI/ILIaHI/IHF I[eTepMI/IHaHTI/I z[e6 yH_I6y n! Ta xazmap ﬁHFHHI{HCHI{&H

TY3WITaH

n!

Z (-1)" Ay Aoy, * (1)

udonara aritunaau. bynna xap oup xazaaa N ta kynaktyBuu 0ynuod, xap Oup catp

123-~n] .

Ba YCTyHIaH 6I/IpTaI[aH 9JICMCHT KaTHalmaaud. Y O3Ca [k K K K YpHUTA
1 N2 B3t Ry

KyHuIgary uHBepcusiiap coHnHu omnaupanau. emak , (1) garu ﬂ; Ta XajJ mycoar

n! o
UIIopa OuiIaH Ba KOJTraH S TaXaz sca MaH(uit uiopa ounan onuHaau. bepuiran

A MaTpUIIaHUHT JETEPMUHAHTH KyHuarnya Oeiruianaiu:

a, &, - q,
a a ..~ a n! 4

det A=D =2t “22 2n| _ Z(_]_) Ay Ay, 8y
ay ad,, 0 ag,

Mucon. 1). a;; a,3 @3 as; as asq KymaiiTma 6-TapTHOIM ACTCPMUHAHT
éinnMacuia KaTHamaguMmu? Nupekcmap XoCWJl KWITaH YpHUra KyWHII
123456
(231524

aneMeHT ofuHrad. [IyHUHT ydyH Xam y 6- TapTuOIu JETEPMHHAHT TapKUOHIa

JI[&H noopar. byHgaH KYpuUHAaIUKU MKKHMHYMA YCTYHIAH HKKHUTA

KaTHaIlIManau.
2). ap a3 as  xam 3- TapTHOJNM JETCpPMUHAHTAA KaHIai uimopa OujaH
KaTHamamgy ?

231
yuyH 0 Ta, 3 yuyd xam 0 Ta >xamu 3 ta uaBepcust 6op. LIlyHuHT yuyH Xam Oy Xana
YUYUHYU TApTUOIU AETEPMUHAHT TAPKUOUTa MUHYC MIIOpa OMIIaH KUPAJIH.
JleTepMUHAHTHUHT CATpPJapUHU YCTYHJIAp YCTYHJIApUHM 3Ca caTrpijap KUiIuo

123) . oy .
Y :( j YpHHMra KyHumaard MHBEpCUsijap COHMHU aHUKJIanmMK: 1 yayH 2 Ta, 2

€3UIIra yHU mpaHcnoHupiau NEVUIIaIN.
2. Xoccanapu.
1°. JleTepMUHAHTHM TpaHCIOHUPJIACAK YHHHT KUWMaTH Yy3rapMauu.
XaKuKaTaH Xxam
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8 A
ay 8p & S !
D=0 L T A, ®
anl anz nn
8 dy v Ay
: ap 8y v Ay - !
e T e e 2
aln a2n ann

(1) Ba (2) HUHT YHT TOMOHUJIArK WUFUHAM Oapya n! Ta YpHuUra Kyiumnuiap oyinda
OJIMHTaHU Y4yH VHT TOMOHJIApH TEHT. J[eMak yam TOMOHJIapU XaM TEHI OYJIHIIN
Kepak, spau D= D' .

2°. JleTepMUHAHT/Ia UCTAITaH 2 Ta CATPUHUHT YPHUHU aJIMAIlITUPCAK, YHUHT
UILIOPAacH y3rapaiu.

Hcoomu. Arapna D nperepmunantna K Ba | catpnapHuHr ypuHmapuHU
anmamntupcak D' nerepmunant xocuin 6ynaau.

by epna

S=|. . . . H1  t= L
P PO P IEEE) PEEEI R P P PIEEEI DT B

JaH OupTa TpaHCHO3UIUs EpJlaMU/ia XOCKJ KHJIUIT MYMKUH. TpaHCHO3UIUs TOK
Yypuura kyiuin 0ynrannuru cabadmu (1) Ba (2) qaru XxaajgapHUHT Oapyacu Teckapu
uIopa OUiIaH OJIMHAIH, IHHU D' =-D.

Hamuowca. 2 ta Oup xun carp (yCTyH) ra sra OynaraH JIeTepMHUHAHTHUHT
KHUMAaTH HOJITA TEHT.

3°. lerepmunantia Oupop catpu (YCTyHHM) HOJUIapAaH ubopat Oyiica, yHmai
JNETEPMUHAHTHUHT KHAMAaTH HOJITa TCHT.

4°. Arap nerepmMuHaHTAaru Oupop caTp (YCTYH) DJIEMEHTIIapu YMYyMUU
KYTIalTyBYM M ra ora Oyica, yHH JETSPMHUHAHT OCITUCHAH TAIIKAPUTa YHKAPHIII
MYMKHH.

Hcoomu.
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a, a, T a,
a21 a22 aZn
e v e e n! 4
D: = (—1) a ...(ma_ )...a =
mail maiz . main Z a1kl 2k, ik; Nk,
anl anz ann
a; ap a,
a21 a22 aZn
n! 4
= mz (-1) ay ay, @y ay =m
' ’ I ' ai1 a‘i2 a‘in
anl a‘n2 te a‘nn

1- namuorca. JlerepMrHaHTHU OUPOp S COHMra KyHmaTUpHUII y4yH YHUHT OHpOp
caTpu (YCTYHHU) HU LIy COHTa KynauTHUpUII KUQOSL.
2- Hamuoica. JleTepMUHAHTHUHT Oupop caTpu (YCTyHHM) UKKMHYM OUp caTpura
IponopuuoHan 0yica, yHUHT KuiiMaTu 0 ra TeHT.
5°.Arap n-taptuOau AeTepMUHAHTIATH OUpop catp (YCTyH) dJIeMEHTIapu 2 Ta
AIIEMEHTHUHT WUFUHAMCH KYpUHHUIIAA udoaanaHran 0yica, yHu 2 ta N-TapTuodIn
JIEeTePMUHAHT WMFUHANCH KYPUHHUIIUAA E3UIT MyMKHH.

a, a, ,
ay ay, ,
e eee eee ee n! v
D 5 ZZ(_]-) Ay ay (@ +0y )y =

ai1+bil ai2+bi2 a, +bin s ' ' !

8y &y, 8y,
n! /4 n! V4
Hcobomu = Z(_l) Ay, By, e Ay By +Z(_1) By, Aoy, * biki 8y =
a, &, - &, a, &, - &,
Ay Ay Ay Ay Gy,
+
& &, g bil bi2 e bin
an1 a‘n2 t ann anl an2 o ann

Hamuowca. JlerepMuHaHTHUHT Oupopta catpu (YCTyHH) HU OuUpOp COHra
KYMManTupu® MKKUHYM Oup carpu (YCTYHHM) HHUHI MOC DJIEMEHTJIapuUra KyIIcak
JNETEPMUHAHTHUHT KMMMAaTH y3rapManIu.



65

5°. Arap Nn-tapTu0aM AeTepMHHAHTIAru Oupop catp (YCTyH) 3JEeMEHTIapu
KoJTaH catp (YCTyH) JapUHUHT YA3UKJIN KOMOMHANMACUAAH nbopat Oyica, yHHHT
KUIMaTH HOJTa TEHT.

NcboTu rokopuaaru xoccanapaan 0€BOCUTa KeTMO YUKAIH.

1 2 3 4 1 2 3 1

Mucoa. b4l =4. Al =0. bynna oxupru yctyHunaH 4 Hu
2 1 5 8 2 1 5 2
0 21 O 0 21 O

yukapauk. Hatwxkana 1 Ba 4 yctynnapu oup xuit 6yu6 Koiiu.

MAB3YHU MYCTAXKAMJIAILI YYYH CABOJUIAP
@). N- TapTUOJIN IeTEPMUHAHT Je0 HUMara anTuiaamn?
0). N- TapTUOIN JETEPMUHAHTHUHT Xap OUp Xaau KaHjaid Koujaa OYiimya XOCHII
KUJIuHagu?
b). n- TapTHOIKM IETEPMUHAHTAATH XAJIAPHUHT UIIOPACH KaHIal aHUKJIaHaIn?
2). JleTepMUHAHTHUHT KUMMaTH KaHall alMalTupuiuiap 6axapca y3rapmann?
0). Kanmaii xommapaa qeTepMUHAHTHUHT KMMaTH HOJTa TSHT Oyaam?

19- MABPY3A
MAB3Y: MUHOPJIAP BA AJITEBPAUK TYJIJUPYBUNJIAP
PEXA:
1. n-raptu6im nerepmuHaHTHUHT (K<'N) K-TapTHOIM MUHOPH Ba KYyIIMMYa MUHOP.
2. AnreOpauvk TYJIIUPYBYH.
3. llerepmuHanTiapau K-tapTrOau MuHOpiap Oyinda Eiu. Jlamiac TeopeMacu.

4. MucoJiap.
AJIABUETJIAP[ 1,2, 3].

TaptiOu 3 nan OKopU OYIraH AeTEPMUHAHTIIAPHU XUCOOJAIT yUyH TalluH OUp
dbopmyna MaBXKyn dMac. YJIapHH KYMUWIUK XOJUlapja TapTUOW macaTupud
xucoOmanagu. ByHUHT y4yyH 3ca Ou3ra MUHOp Ba anreOpauvk TYJIIUPYBUH
TylIyHUYaldapu Kepak 0ynaau.
dapa3 kunainuk N -traptudau D merepmuHaHT Oepwiran OyicuH. YHmaru K ta
catp Ba K Ta YCTYHUHU @XpaTHO YJIAPHUHT KECHIIIUII KOWUIATH dJIEMEHTIapUIaH
JeTepPMUHAHTAAT TapTuOAa O0JIuo k-rapTnOnmM JeTepMHHAHT Ty3cak Oy
nerepmuHanTra D nerepMuHaHTHUHT K-mapmubnu munopu nevivmamu. Iy
aXpaTWiTaH caTp Ba YCTYHJApHU YuupuO, KOJTaH MKOWJaru siaemMeTiapiaH
JNETepPMUHAHTIArd TapTHOIa O0aud N-K -TapTHOIM JeTepMHHAHT Ty3cak yHra K-
TapTUOJIM MUHOPTa MOC Kyuumya Murop Aevmnaau. Macamas: ymoy
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a; a, Ay Ay T
ay; ay, e Ay Ay Ay,
a &, oy Qg1 8
Qa1 X o A | Qe T R
an1 anZ ank ank+1 a'nn
n-taptubnn aerepmuHantaard 1,2, ... K carpmapu Ba 1,2, ... K ycryHmapuau
axxpatu0® K-taptubiu M mMuHop Ba N-K-tapTOnm Kymmmdua M MHHOp Ty3cak y
Qq, 3, 9y Ak Faaks2 Ay 1n
. M = Ayp 8y vt Ay M = Aok Apazkaz Ai2n
Kyhujaruya = =
Ay A, o Ay A A
oymasu.

Arap k=1 O6ynca, Obupra snemeHntra (Mmacanmal, ;=M ra) sra OYmamu3.YHHUHT

KyluM4Ya MUHOPUHH M| ;jOnnan  Genrmmaiimus.  KymmMya  MHHOP M' HuHr

Yyaupuiaran carpiapu Iy , Iy ,..., Iy Ba yCTyHIap ji jo , ...

, Jx HomepmapuauHT (-1)

HUHT Japaxkacujaru WUFUHIWMCHUTa KymaTmacura M MUHOpPra MoOC aneeOpaux

mynoupysuu nevinnaan. Arap 6mu3z M ra Moc anredpavik TYIAUpyBUMHU A OuiiaH

oenrunacak, y xoJja A = (=1t tigti vt +ig M’

xonna M=a;j 6ynca, Aij=(-1) ) M:! i oynaam.

8, @&, 83 8y
a, a, a, a
Mucon. D_3 82 %z B, (G2 8
83, 83 833 dy A, dyy
Q8 A Ay
TYIIMPYBUMCH  Kyiinmparuda — E3umamgm: A= (1)
a
41 Y43

JCTCPMHUHAHTAATHU g3 JICMCHTHUHT anre6pam< TS"J'II[I/IPYB‘—II/ICI/I

&, 8y, &y (& &y 8y
Aj = (_1)4+3 Ay Gy Ay =8y Ay Ay
8 8y 8y |8y 8 Ay
naH nubopat 6ynagu.
OHnu yuidy TeopeMaHu ucOOTIaiMu3.

8y Ay

oynmamu. Xycycui

MUHOpHUIa MOC anreOpauk

l-meopeMa. D ACTCpMUHAHTAAru M MHUHOPHHHI' UCTAJIl'AH XaAWHHU YHI'a MOC

anredpank TYIIUPYBYMHUHT UCTANTaH Xaaura kKynantupcak, D nerepMuHanTHUHT

xanu xocuna 0ynaau, sbHu MA HuHT uctanrad xaau D HUHT Xanuaan nubopaTtaup.
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Hcbomu. xyinnaru UKKA XOJHHU KapaiMus.
1%-xom. M MUHOp D feTepMUHAHTHUHT I0OKOpH 4ar Oypuyaruja, KylMia MUHOP
aca KyiH YHTr Oypuaruja >kouaimras 0YJIcuH:

a, a, Ay Ayyiq a,
ay, ay, e Ay Ay g ay,
A a, Ay A 11 A,
A1 X 0 Ak | Xk 7 R
an1 an2 e ank ank+1 e ann

By xomaa M uuHT anre6pank Tyamapysuncn A=(-1)12 e Moy,

M HHHT HCTaJraH XajIu
(—1)P otyp,0p, -0y, (2) KypuHWWra sra. bynaa

(12 3 ...k
=1nv.
P= 8.8, B8
A=M" HUHT ucTaNra” Xamau 3ca

q
(_1) ak+1ﬂk+1ak+2ﬂk+2 c .anﬁn (2)

KypuHHILITa 3ra. byHaa
_ (k+l k+2 k+3...n J
q=inv.
ﬂk+1 ﬁk+2 :Bk+3 :Bn
(1) Ba (2) HUHT KyTIaHTMacH
(—1)P* g Aapg O pQpiap,, Okezg,. " Cnpg, (3)
D aunr xaau 6ynaau. Yynku yHaa N ta kymatyBun 0ynub D Hunr xap Oup catpu

sz"'q,

.- N

2
131 ﬁz ﬂn

ayHkd 7,052,535 . B Tap Bt frz s veenfa TAPAAH KUYMK OYITaHW ydyH
yiap GWJIaH WHBEPCUS TANIKUI KMJIMAMIH.

Ba YCTYHHUJIaH OMPTaJlaH JIEMEHT OJIMHTaH Ba inv(

2%xom. M muHop D uunr K; K, ...k, carpmapu Ba ly, I, ,..., |, ycTyHnapunu
uiroi KuiacuH Ba Ki< K<...< k., 1< ,<... <l; 1e6 onamus. By xonuu 1-xosra
kentupamu3. byHuHr yuyH Ki-catpau y3unan omaunru (Ki-1)-ta catpaan oijauHra
yTka3ub 1-ypunra, Ky-catpuu y3uman onaunru (Kp-2) catpiaH ojjauHra yTKa3uo 2-
ypuHTa Ba X0Ka30 K-CatpHu y3unan oianuuru (K, - ) Ta carplaH ojiuHTa YTKa3uoO
r-ypun-ra €3amud. YCTyHIap OWIaH XaM XY 11y UIIHU Oaxkapcak, M munop D'
HUHT I0KOpPH 4Yan Oypyaruaa ,ouinamany Ba IeTepMUHAHTHUHT XOoccallapura Kypa
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D=
(_1){-‘fi—1]+{kz—?]+'“+{Ffr—’-":l+"{51—1]+{Iz—2]+“'+"{5r—1’]_,{)' =

— (_1jk1+k2+---+F.:r+I1+I2+---+£,,

D' (3)
1-xonra Kypa M HUHT UCTaJITaH XaAUHUHT M' HUHT UXTUEPUNA Xaaura KyrmanTMacu
D' aunr xaauau 6epaau. JHaU M HUHT UXTUEPUN XaIUHA

(_ljk1+k2+---+kr+11+.!2+---+IrM =A HUHT

WCTaJIraH XaJura Kynatupcak, (3)ra kypa D HuHT Xaquau Oepau.

2 -meopema (Jlamnac Teopemacu). N-TapTuOim D neTrepMUHAHTHUHT I' Ta caTp
(ycryH) napuaan 6apua r-TapTuOIM MHUHOPJIAPHU TY3UO Ba ylIapHH MOC ajaredpank
TYNIMpYBUMJIApra  KynaWtupud Kymicak, uuruHau D nerepMuHaHTHUHT
KHiiMaTUra TeHr Oyiau.

Hcoomu. WMy r - taptubnu munopiap My, M,, ... , My Ba ymapra mMoc
anreOpauk TynaupyBuunap A, As, ... , Ay 6yacun. Y xonga
Ml A1+ M2 A2+ .t Mt At:D (4)

IKAHJIMTUHU UcOoTnaiimMus. 1-teopemara kypa M; HUHT UCTalTaH XaAUHU Aj HUHT
UCTalraH Xxaaura Kynairtupcak D HuHr xamm xocun 6ymamu. M; 4; Ba M; 4;
nap(i# J) ymymuil xaara sra smac, uynku M; Ba M; map xamuga Oupra ycTyH
AJeMeHTIIapu OuiiaH (hapK Kuiaiu.

OHnu (4) HUHr 4Yan TomMoHMna Nl ta xam OOp 3KaHJIMIMHU KypcaTcak
Teopema ucOotinanrad Oynanu. /lerepmuHaHTHUHT Tabpudura kypa M; MuHopaa
(r-raptuau nerepmunanTt) ! Ta 4; ma aca (n-r) ! Ta xam 60p. Y xomma M; 4
na ri(n-r)! ta xag 6ynamu. [emak, (4) Huar vam tomonuaa r! (n-r)! t ta xan
oynmamu. Duau t HU

anuktainuk: G, = - {;:—rj:' Iynunr yuyn xam r! (n-r)! {T: —

}= nl. (4) aunr

gan ToMoHHAa N! Ta Xxax 60p dKaH.

Mucoun.
1 2 -1
3 0 o

D= 11 JETEPMUHAHTHU OUPUHYM 2 Ta caTpu Oyiiu4a XUCOOJIaHT.
01 2 -
1 2 o1, |1 - 1 1)1 1 1 0

D= (_1)1+2+1+2 + (_1)1+2+l+3 + (_1)1+2+l+4 +
3 0 2 — 3 1 1 - 3 2 1 2

4 2 -1 _(_1)1+2+2+31 1 4 2 1 _(_1)1+2+2+4 10 4 -1 1 _(_1)1+2+3+4 1 _

0 0 - 0 0 2| 1 2 0

=—6-(-2)+(1+3)(-)(-1-)+(2-3)2+2(-1) +2(-D2+(-2-1)1=12+8-2-2-4-3=9
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1 2 3
2). D=[0 1 2=1+0+4-3-0=4.
1 -11

Ounu D vy OupuHYM caTp deMeHTIapu Oyiinua W0 XUCcoOIalIuK.

1 2 0 2 0
D:].‘ _11+l +2 _1l+2 +3_1l+3
R I [V 1‘ D

1 —111:1'(“2)_2'(_2)+3'(—1)=3+4—3:4

MAB3YHU MYCTAXKAM/JAIII YYYH CABOJIJIAP .
a). K- TapTHOIU MUHODP 1e0 HUMara antuiaau ?
0). Kymumya muHop n1e6 Humara antuiagu ?
B). Anre0pauk TYyJIIupyBud 10 HUMAara autuiaaau ?
8, &, a5
I‘). D=la,, &, a;
a31 a32 a33

ACTCPMUHAHTOAI'U d3p SJICMCHTI'Aa MOC aﬂre6pa1/11< TS"J'II[I/IPYBLII/IHI/I TOITUHTI .

20 - MABPY3A
MAB3Y: JETEPMUHAHTJIAPHU CATP EKH YCTYH DJIEMEHTJIAPHU
BYUWYA ENUILLL
PEXA:
1. leTepMUHAHTIIApHU caTp AJIeMEeHTIIapu Oyiinua Einumn ¢popmynacu. Mucosap.
2. JleTepMUHAHTIIAPHU caTp AJIEeMEeHTIIapu Oyiinua éiurn. Mucosmap.
3. Kpamep dopmynanapu.
4. bup >XMHCIM YU3UKJIW TEHIJIaMaJlap CUCTEMACUHUHT HOJIMAC €4uMra dra OV iIuil

IIAapTH.
AJIABUETIJIAP [ 1, 2, 3].

1. Arap Jlammac Teopemacuaa r=1 ne0 omub |- caTpHu axparcak (4)
dbopmyra Kyiuaaru KYpuHHUIITa KEJIau.

1- namuoca. D=a A, +a,A,+...+a A, . @
(1) ra D nmerepmuHaHTHH I-caTp 3JeMeHTJIapu Oyiinua &huin dopmynacu
JeUnIaan.

Arapna Jlamutac teopemacuma r=1 ne® oaub OupTa j- YCTYHHHH aXpaThO
oJicak ymOy HaTHkara 3ra OyiaMus.

2- namuoica . D= agj At ag Ayt ... + A Ay (2)
(2) ra D Hu j- ycTyH siieMeHT/Iapu Oyiinya Eiuin popmyaacu aeiuIagm.
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1 2 3 0

1 -1 2 -
Mucon. D=

1 1 0 1

0 2 0 1

HU aBBan l-caTp snemeHtTnapu Oyiinua &ind, kelinH 3ca 1- ycTyH aneMeHTIapH

oyiinua EiMnbd xucoOIaHT.
ABBajnio D vu 1-catp sneMeHTapu Oyitnya €inb XxucoOaananK:

-1 2 12 -1 1 -1 - 1 -1 2
D=1-(-D" 1 0 L+2-(-D"%1 0 1]+3]1 1 1]+0-(-)™1 1 of=
2 0 00 1/ |0 2 1 0 2 0

0+0+4-0-2+0-2(0+0+0+0-2-0)+3(1-2-0-0+1)+0=2+4-6=0
Ouqu D Hum 1- ycryH oneMeHTinapu Oyiimua  Eiub  xucoOnmanMus:

1 2 2 30 2 3 0 2 3 0
D=1(-)"{1 0 1+1-(-D**-[1 0 1|]+1-(-)* -1 2 -1+0.(-D)**.]-1 2 -1=
2 0 2 0 1 2 0 1 1 0 1

=0+0+4-0-2+0-(0+0+6+0-3-0)+(4+0-6-0-0+3)+0=2-3+1=0

Arapna D muHr i- carpumaru ¢akat Oupra 3JeMeHT, Macaiad aj; =0 , 6¥11b
KOJITaH 3JIEMEHTJIap HoJra TeHr Oyica, y Xojaga D HUHr KuliMatu 11y 3J€MEHT
OwiaH yHTa MOC anredpauk TyaaupyBun Aj; HUHT KymaiTMacura

TEHT OYJ1aJIu.

1 2 -1 0] 1|1 O 0 O
-1 2 1
1 1 1] 1 -1 2 1
Mucon 1) = =-4 4 -1=-20+4+0-0+40+1=25
32 1 -1 13 -4 4 -
0O -1 5
2 4 -3 5|12 0 -1 5
2).
11 a22 O
D_a21 ay, - 0 _ . .
= _all... _"'_allazz'“ann
anl a‘nn
ay a, -0 A,
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3).
0 0 0 a,
0 0 e az,n—l
0 0 o az’nil a2n DY Y DY DY
1+n
D=| --- :aln(_]_)+ 0 —
0 n-1,2 o a‘n—l,n—l
an—l,z e a'n—l,n—l a'n—l,n
Ay A o 0
anl an2 o an,n—l ann

(n+1)(n+2)
=(-1) °? A&y 0 8y
3-namuowca. Arap n- TaptrOaun D nerepmuHaHTIAry i- caTpHUHT (YCTYHHHHT)
SJIEMEHTJIApUHU  Oomika  Oup  J-caTpuHuUHTr  (YCTYHHHHHI)  aireOpauk
TYJIIMPYBUMIIAPUTA MOC paBHIJA KYMautupuO kyuicak vuruHau 0 ra TeHr

Oynaau, sbHU
aitApt apApt ... +ain Ajn =0, (i=]) 3)
agi Agjt i Agjt+ ... +a,i Ay =0, (i=]). (4)

Hcobomu. 1- natmxara kypa D=ay; Ajjtay Ay +... +a, A, . Arap Oy
(bopMyJIaHMHT Yall TOMOHHMIATH &y, 8yj, ... , & pj JIEMEHTIAPHA MOC paBHILAA ay;,
ai, ..., @y Jap OwnaH anmamtupcak (vhu D ma  j-ycTyH 3lIeMEHTIApHUHUHT
ypHHTra XaMm I-yCTyH 3JeMeHTIapuHu €3cak) D na Wkkuta OMp XM YCTYH Maiio
Oynaau. JleTepMUHAHTIApHUHI Xoccacura Kypa OyHAall JAeTepMUHAHTHUHT
kuiimatu Hosira TeHr. Lllynnait kunub (4) tenrnuk ucobotinanau. (3) xaM Xyaau
HIyHra yxmam ucOOTIaHA IH.

3. ®apa3 3TailMK N Ta HOMATyMJId N Ta YU3UKJIM TEHIJIaMalaH Ty3WJIraH CUCTeMa
ain Xp FapXo+ ...+ ag X+ ... + agp X, =by

Qo1 X1+ axn X+ ... + 8%+ ... +ag X, =b,

-------------------------- (5)

an1 X1 + @np Xo + ... Fan Xt ... + 8nn Xn =Dy
Oepunran 0yncuH. by cucremanaru 1-renrnamanu Ajj ra, MKKHHYNCHHHA Ay Ta, ...
N-TeHrnaMany A ra KymauTHpHUO, TEHINIaMallapHU Xaanab Kymamus. Y xoiaa
(A Arjt ag A+ o+ an Agj)Xa (a2 Agjt+ anAgjt..t an Anj) Xt +
(g Arj+ agAgj+ .t A Agxjt.t(am Arj + agn Azt ot nn Ang)xn=
=b, A1j+b2A2j+...+bnAnj .

TeHrnamara sra 6ynamus . bBynnan sca (4)ra acocan

(alelj +ay; Azj +... +ap Anj) Xj:b1A1j+b2A2j+...+bn Anj (6)

HM XOCHJI Kwiamu3. (6) HHHI 4Yanl TOMOHMIATM Xj HOMAabayM OJIIUJArd
ko3 duumenT 2-HaTikara kypa D ra Tenr. YHr tomonnaarn udona sca D narw j-
YCTYH 3JIEMEHTJIApUHUHT YpHUTa (5) Jarv 0307 Xajlap YCTYHHHU KYWHO XOCHI

. D; .
kunuHran D nerepmunantra tenr. Jlemak , Dx; =Dj éxu x; = ?’, ]=1,2,3,..n ;

4 _Dg _ Dy
ABHU Xy =%, Xp = 5,7, Xp =% (7)
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dopmynamapra Kpamep ¢opmynarapu nevivnamu. (7) HuHr (5)-4U3UKIN
TEHTJIAaMaJIap CHUCTEMAacCHHU KAHOATIAHTHUPHUIIMHA OEBOCUTAa YHUHT WCTalTaH
TEHIrJaMacHura Kymuuo TeKIupruo KYpuI MyMKHH.

(7)ma D=0 Oymumm kepak, arap D=0 06Vymnca, (5) eunmm yuyn Kpamep
dbopmynacuaan ¢oiganannd Oynmanau. (by xomma (5) HuUHr padnru r < n
Tonuaaay Ba (5)aa N-r Ta HOMabIyMJIApHU YHT TOMOHTa YTKa3uO KEeWHH KYyiuiaca
oynamn).

Mucon. 2Xq - 3%y + X3=-1
X1+ 4Xy -2X3= 3
3X1 - XotXs= 4 YU3UKJIM TEHriamainap cucrtemMacunu Kpamep
dbopmynanapuan ¢hoitaanu0 eYuHT.
Assayio D, Dy, D,, D3 mapau xucoOaaiiuk.

2 -3 1 -1 -3 1

D=1 4 -2=8-1+18-12+3-4=12, D,=|3 4 -2=-4-3+24-16+9+2=12
3 -1 1 4 -1 1
2 -1 1 2 -3 -

D,=1 3 -2=6+4+6-9+1+16=24, D=1 4 3|=32+1-27+12+12+6=36.
3 4 1 3 -1 4

by Tonmnran kuiimatnapsau (7) gopmynanapra onubd 6opubd Kyiicak
D, 12 D, 24 D, 36

"D 122 2T D 12 *TD 127
OepuiraH CUCTEMaHUHT e4ruMIIapura 3ra 0ynaMus.

OHnu ymidy TeopeMaHu ucOOTIaNMu3:

Teopema. N ma HOMAbIyMId N Ta OWp JKUHCIM YHM3WKJIH TCHIJIaMaliap
CUCTEMacH HOJJaH (apKjid edynMra dra OYIWIM Y9yH YHHHT HOMabIyMJIapu
onmuaard Kod(pQuIMeHTIapaH TYy3WJIraH MaTPHUIIAHUHT JIETePMUHAHTH HOJITa
tenr (D =det A=0 ) O6ynuim 3apyp Ba eTapauup.

Ucoomu. a).Dapas rTaltinuk

aip Xy +apXp+ ...+ apx, =0, (i=1,2,...,n) (8)
cucreMa HoJijaH GapKiu oy, ,..., O, €4uMra sra OyJcuH. Y xoJijaa
iy gt ap o+ ...+ ap, o, =0, ( i=1,2, ...,n) . (9)

by oxupru cucreManu Kynuaaruya €3a oJaMus.
(au atapom+ . . tagn o, an gt ap o+ ..+ an o ...
an aqtapa+t...+an a)=(0,0,..,0)
E€KH
a1(an1 @1, ... @n)t (@2, 8z, ... @)+ ... +an( @, an, ... ,amn )=0. (10)
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(10) nan xypunaauku D HUHT yCTyHIapy YM3UKIM OofnaHraH Ba aemak D=0.

6). D=0 6ynca, y xonga AeTepMUHAHTIAPHUHI XOccajapura Kypa YHHUHT
YCTYHJIApU YM3HUKJIA OofyiaHraH. Jlemak, xeu 6yiaMaca Oupopracu HoJIaH hapKiu
oynran o, ,..., o connapu Mapxya 6yau6 (10) 6axapunagu. (10) mau aca (9)
KeJnb yuKaau, SpHU (8)-cucTema HoJiJIaH (papKiIu eduMmra ara.

Mucon. 2X;+X, -4X3=0
X1-Xo-5X3=0
3X; +4 X, - X3+ 0 94M3uKIM TEHTIIaMajaap CUCTEMACHHH KapaiivK. .

2 1 -4
bywga D=1 -1 -5=2-16-15-12+1+40=43-43=0
3 4 -1
OYNTaHJIMIU YYyH cUcTeMa HoyijlaH (apkiv eunmra sra. YHu ['aycc ycynu OumnaH
euaMmu3 : Xq - Xo - 5X3 =0 X1- Xo- 5%3=10 X1-Xo-5%3=10
3X+6X;=0 = Xo +2%3=0 = X+ 2%=0 =
X, +14%3=0 Xy +2X3 =0

Xo= -2X3, X1= BX3+Xs =bX3 -2X3= 3X3.
Kasobu: X1= 3X3 y Xo= '2X3 , X3€ R.

MAB3YHU MYCTAXKAMJIAIII YYYH CABOJIJIAP
1. n - raptrbnu D nerepMuHaHTHU | - caTp 3NeMeHTIapu Oyiinya Elunt
bopMmynacuHu €3UHT.
2. N - taptuOnu D neTepMUHAHTHY | - YCTYH 2JIeMEHTIIapH Oyiinda EHuII
dbopmynacuHu E3UHT.
3. Arap n - TapTuOIU JETEPMUHAHTAATH OUPOP caTP DJIEMEHTIAPUHU OOIIKA OUp
CaATPUHMHT alreOpankK TYIIUPYBUUIIAPUTa MOC PABUIIIA KYTTAUTUPUO XOCHUIT
Oynran KynmaTMmalapHu Kyuicak MMFMHAM HUMara TeHr oynaan?
4. Arap n-taptubiau JEeTEPMUHAHTAATU OUPOp caTp DJIEMEHTIAPUHM yjlapra Moc
anreOpauvk TYJIIUpyBUUIaApTa KynauTupruO Xocwt OViarad KymaWTManiapHHU KYIIcak
WUFUHIM HUMara TeHr 0ymnaau?
5. Kpamep dbopmynacuuu €3uHr.

6. Arap Kpamep ¢dopmynacu x; = %, na D= 0 6ymub koica KaHmai XoJjiaT 103
oepaau?

D .
1.x; = ;’l, Kpamep dopmynacunaru D; Ba D nmap xkannait 6orianran ?

21- MABPY3A
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MAB3Y: MATPULHAHUHI PAHI'MHU YHUHI' MUHOPJIAPU/IAH
®OUJIATTAHUB XUCOBJIAII

PEXA:
1. MaTpullaHUHT paHTH Ba YHUHT HOJIJIaH (hapKJId MUHOPJIAPUHUHT TapTHOU
opacujarv OOFJIaHUIII.
2. Martpunanap KylmauTMaCUHUHT JIETEPMUHAHTH.

3. Mucomnap. ([letepMuHaHTIIapHU XUCOOJIAIT).
AJIABUETIJIAP [ 1, 2, 3]

1. dapa3 sraitnuk O6usra mxn -raptudau A=(a; ;) MaTpuna 6epwiran OyIcuH.
bu3 OyHjgaH aBBajl MaTPUIIAHWHT PAHTUHU OJJIEMEHTap ajIMaIlTHpUILIapIaH
doitnanianu® xucoOnam MYMKUH OJKaHJIUTHHH KypraH »SAuK. OHAU ymioy
TeopeMaHu UcOOTIaNMuU3.

1-meopema. A=(a; j) MaTpULAHUHI pPaHTH YHUHT HOJJaH (apKiIu
MUHOPATAPUHUHT SHT IOKOPU TAPTUOIMCUHUHT TapTUOUTa TEHT.
Hcoomu. A matpuniana Hoygan (apkiv dHT 0Kopu K-maptnbmm munop M

YHUHT FOKOPH YaIll Oypyarujia »ounamrad OYJICHH:

a:L 1 a12 a:Lk aik +1 aln
a'21 a22 aZk a2k+1 a22
a‘kl ak 2 akk akk +1 akn
ak +11 a‘k +12 ak +1k ak +1k+1 ak +1n
aml am2 a‘mk am,k+1 amn

AKc xonja A HUHT caTp Ba YCTYHJIAPUHUHT YPUHJIAPUHM Y3apo alMallTUPUO L1y
X0JIra 0JM0 Keauill MyMKHH. By OuiaH yHUHT paHru y3rapmaiiu.

A Huur s- catpu (S=1,2,3,...,m) OupuHun K Ta carpiap OpKalId YU3UKJIH
udponananaau. Ymoy (K+1)- Taptuoau neTepMuUHAHT A HU KapaliMus3:

A Ay v Ay A

Ay Ay Ay Ay
A =

A1 Ao o A Gy

dg 8, v Ay 8y

by epmai=1,2,...,n; s=k+1,k+2,..., m Bapuai=1,2,...,n map yuya 4 =

0, uynku I<K ma A; ma ukkuTa OUp XU ycTyH MaBxyn O0ymamu. K+1<i na aca 4
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A wunar (k+1) - TapTrOIM MUHOPHUHHU Hoaanaiu, myHUHT yayH XxaM A; =0. A4
HU OXHUPTH YCTYH 3JIEMEHTIapu Oyiinda €licak

ayj Agi +agi Agi t+...+a Ar Tasi Asi= 0, (1)
bynna A =(—l)k+1+k+1 M=M=0 6ynranu yuyH (1) Hua a@5; ra HUCOATaH eucaKk
ai=fiaithiat...+Liai, (1=12,...,n; s=k+1lk+2, ..., m)raosra

Oymamu3. Bynman xypuHanukn A HHHT S-CaTpu OupuHYM K Ta carpiapu opKaid
ym3uKM udoganananu. Jlemak, A MaTpuniaHuHr panru (carpriap Oyiinda panru) K
ra TEHT.

Hamuowca. JleTepMUHAHTHUHT HOJITA TEHI OYJIMIIM y4yH YHHUHI caTpJlapu
(yeTyHimapu) YnM3uKIHM OOFJIaHTaH OYIIUINKM 3apyp Ba €TapIUaup.

1 1 1 -1
-1 -1 1 1
Mucon. A=|1 -1 -1 1 MaTpULAHUHI paHT'MHU XHUCOOJIaHT.
1 1 -1 1
0 1 0 1

ABBaJIO IIYHUM TabKUJIAIl KEPaKKH, MATPUIAHUHT paHTUHU MUHOpJIApAaH
doitnananu6 xucobnamniaa ¢pakat OUp-OMPUHUHT WYUTA KOUJIAIITaH MUHOPJIApUHA
TEKIIUpUII KUPos.

busauar mucommmusga M; =1 #0

1 1 1
1 1 11
M, = . JJ:—1+1:0, Mz% 1 j:l:1+1:2¢0, M;=-1 -1 1p=1+1+1+1-1+1=4%0
1 -1
1 1 1 - 111 -1
1-11 1/ 002 0 Lo
M, = = =(-D*%0 2 -2/=—(-4)=4=%0
1 -1 -1 1 0 2 2 -2
0 0 -2
1 1 -1 1 0 0 2 -2

Hemak, r(A)=4.

2. Mampuuaﬂap KVVI’ZCZL‘ZI’I’IMCZCMHMHZ demepMuHaHmu

2- _meopema. A Ba B  nN-raptubnm KBagpaT MaTpullaiap KYNalWTMAaCHUHUHT
JEeTePMUHAHTH Ty MaTpHUIlaIap JeTePMUHAHTIAPUHUHT KyTlaiTMacura TeHT.

Hcoomu. Arap A=E- dupnuk marpuna 6ynca /E-B /=1-/B ~=/E/-/B/.
spHU Oy X0J1/1a TeopemMa YpUHIIH.

2-TeopeMaH UCOOTIAIIIaH OJIMH YOy JeMMaHu UCOOTIaMU3.

Jlemma. Arap A" wmarpunia A'  matpumazaH OupTa dJIEMEHTap caTp
aNIMaIITUPHUII EpAaMuia XOCHIT KIIIMHTaH OYIica, y Xoaa

/N-B/=/N[-|B] 2)

aH

/A"-B[=/A"]-|B] (3)
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KeJINO YMKaIu.
HUcoomu. ®Dapa3 sraitnuk A" matpuna A' maTpuiagal KyWuaarda 371€MEHTap
AIMAIITUPUIIUIAPHUHT OUPHU OPKAJIM XOCHUJT KMJIMHTaH OYJICHH:
a) CaTpJapUHUHT YPUHIIAPUHU aJIMAIITHPHIIL,
6) UXTUEPHI CaTPUHM HOJIJAH (GapKiu K CoOHUra KymanTHPHIIL;
b) Oupop carpuHu UXTUEPHI COHra KYMaUTHPUO HKKUHYKM OUp caTpura KyIIHIII.
Marpunasiapau  Kymatupuin kKoujgacura acocan A"-B marpuma  A'-B
MaTpHIaJaH MOC JIEMEHTap aJIMaIITHPHUII HATHKacHaa XOCHIT OYaau.
a) 6axxapwiran Oyica, /A"/=-/A'/ Ba

/A" -B/=-/A'B/, (4)
b) 6axxapuiran 6yiica,
/A=K /A, [A"-B [=k-/N-B/[; )
C) baxkapwiran Oyica, y xoJijaa
/A[=/A), [A"-B/=/A"B/ (6)
(4), (5) Ba (6) nan (2) ra acocan (3) kenub ynKaau. XaKuKaTaH Xam ,
(4) Ba (2) nan /A"B[=-/A-B[=-/N[-|B[=]|A"]-|B];

(5)Ba(2) mansca /A"-B~=k-/A-B~=k-/A'/-/B=/A"/-/B/;
(6)Ba(2)man  /A"-B/=/A'B/=/N/-/B[=/AY-B].
[y 6unan nemMma Tyaa ucoot Oyiau.
Arap A matpuna a), b), C) snemeHTap aamamntupuiniap épaamuna E oupauk
MaTpHIaJaH XOCHJI KUJIMHTaH O0yica, temmara acocan /E-B /=/E //B /nan /A-B /

/A //B | xenu6 uyukamu. bynma /A /=0, apau A- XocMac maTpuIia.

/ A /=0 6¥nca, y xonma AB MaTpUIlaHUHT caTpiapyd XaM YH3UKIA OOFJaHTaH
oynanu, seau /A- B /=0 Ba /A-B/=/A /B / TteHrnuk Gaxxapuiaiu.

3. [lemepmunanmnapuu xucoobaau.

1 2 0 x
0 1 1

1- mucon. Yoy D = y
1 -1 0 z
1 1 1t

JIETEpPMUHAHT/AA X KaTHAIITAaH XaJHUHT KOA(DPUIIUSHTUHU XUCOOJIaHT
JleTepMUHAHTHU OXHUPTH YCTYH JJIEMEHTIapu Oyiinua €iicak ¢dakat 1-catp , 4-
YCTyHUHU yuupranaa X xatHamaau. LIIyHUHT ydyyH xaM X KaTHaWraH XaJHUHT
K03 GUIIMEHTH KyHuaarura TeHr Oyiaau:
0 1 1
-1 -1 0=-(0+1+0+1-1+0)=-1
1 1 1
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2 - mucon . YmbOy BauHaepMoHa ~— JIETEPMUHAHTUHUHT  KUMMaTUHU

1 a af af ... ainfl
1 a a* a® ... amt
XUCOOJIaHT:V, = 2 % %

2 3 n-1
1 a, a, a, -

n n

byHuHr yuyH V, HHHT Xap OMp YCTyHHMHHU (-@;) KYHaHTHUpUO Y3uIaH OJAMHTHACUTA
Kymamus. Y xoijaa

1 0 0 0 0
Vn: 1 a, -4, a2(a2_al) azz(az_al) ag_z(az_al):
1 a,-a afa,-a) a(a-a) - ay(a,-a)
1 a, a - a)?
@-a)-@-a) " T A e e, —a) Y, -
1 a, a - a’
:(az_al)”‘(an_al)(aa_az)”'(an_az)"'(an_an—l):H(ai'aj)-

I<j<i

3-mucon. Yoy neTepMUHAHTHU YUOypUaK KYPUHUIITA KEITUPUO XUCOOIIAHT:

Oxwupru ycryHunu (-1) ra kynailitupu6 6apya ycTyHiapura Kymu0d YuKamus:

-x 0 o ... a
0O -x 0 ... a
D=|0 0O -—-x ... a
X X X ... a—-xX

Ouau 6apua caTpiapyuHU OXUPTH caTpUra KyIaMus:
-Xx 0 ... a

D- 0 -x ... a _ ()™ (na—x).
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4- mucon.bepunran D neTtepMHUHAHTHM YM3WKIA KYNAUTYBUMJIAPUHU AXKPATHIL
yCyJiu OWIIaH XUCOOJIaHT:

1 x X ... X
1 x x5 ... X
D=1 X X - X @
1 x X ... X
D wuer &imnmacu N-mapaxanw Kymxag Oymmd y  X=Xi,Xp , . . . X, Ja HoOJTa

annanagu. LlyHUHT ydyH Xam
D=c (X - X1) (X - X2) ... (X - Xp) (2)
neb osncak Oynmamu. DHIU HOMAbiIyM Ko3h(UIMEeHT ¢ HU aHuKIaiimMu3. (1) HUHT
Gomxagu X', memak c=1.
Mysnait ko D =(X-Xy) (X-X2) ... (X-Xy).
5-mucon . ( Pexypent popmynanapaan ¢oiigaianui).

a, -1 0 0 ... 0 O

a x -1.0 .. 0 O

a, 0 x -1 .. 0 0
Dn+l =

a, 0 0 O X -1

a, 0 0 O 0 x

HU XHUCOOJIaHT.
Dn+1 HU OXHPIH caTp 3JIeMEHTIIapu Oyiinya €ilamus:

-1 0 0 .. 0 O

x -1 0 0 O
D.,=(-D"a |0 x -1 .. 0 O0|+xD, =a (-)"™*"+xD, =a +x(a,,+xD,,)=

0 0 0 ... x -]
=a +a _X+xD,,.

_|% A _
by epna D, = =a)X+a D, =a,.
a X

[ITyHuHr yuyH xam

n n-1
D,,=aX +aXx +...+a,X+a,

MAB3YHU MYCTAXKAMJIAIII YYYH CABOJIJIAP.
1. MarpuiaHuHT paHru HUMara TeHr ?
2.Matpunanap KynaiTMacCUHUHT JETEPMUHAHTH XaKUJIaru TEOPEMaHU aiTHHT.
3. n (n>3) TapTuOIN AeTEpPMUHAHTIAPHK XMCOOJAII yCyJUIapy XaKuaa ramapud
OepuHT.
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22 - MABPY3A
MAB3Y : TECKAPU MATPUILIA
PEXA:

1. JlerepMUHAHTIAPHU KYTAUTUPHUIIL.
2. TeckapunanyBuM MaTpunaiap .
3. Teckapu MaTpHIlaHU XHCOOJIAIl YCYIUIAPH.
4. Un3uKJIM TEHIJIaMallap CUCTEMAaCUHU MaTPHUILIABUI KYPUHUIIIA E3UII BA €UUIIL.
5. Muconnap.
AJABUETIIAP [ 1,2, 3]

1. Jlemepmunanmaapnu kynavumupuw. Y10y TeopemMa YpUHIIN:

Teopema. Vxkkuta N- TapTHOIN

a:Ll a12 cee aln b].l b12 cee bln
D1 — a21 a22 cee aZn ea D2 — b21 b22 b2n
anl anz te ann bnl bn2 bnn

JNE€TEPMUHAHTIIAPHUHT KYyIaUTMacUHU sSiHA N- TapTHOIU JE€TEPMUHAHT

Cll C12 Cln
D C,y Cpy ... Gy
Cu Cpp .-+ Cun
maxauga udonanam MyMmkuH O0ymmuO, OyHnma ¢ j anement D; marm i - carp
dJEMEHTIapu &y , iz, . . . , Qin JapHU D, &aru j - yCTyH 3JeMEeHTIIapu
b1j,by, ....,by raMoc paBuma xynaiTHpuO HaTHKAHU KYIMINII OHMIIAH XOCHII
KUJIWHAIU, SHHA
n
Cij =aibyj +aph,j +. . .+ ajn by =Z aj by . (1)
k=1
Ucoomu. Yuby 2n -tapTuOiIu NIE€TEPMUHAHTHU KapaiMH3:
a, a, - a 0 0 - 0
B 8, v @ 0 o .- 0
D- a, a, a, 0 O 0
-1 0 0 b].l b12 b1n
0 -1 0 b, b, b,,
0 0 -1 b, b, b,
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Arap D ma OupuHuM N Ta caTpuHM aXpaTtud N - TapTHOIM MHUHOpPJAP TY3CaK
¢akar Oupracu D; ra TeHr, KoiraHjgapu 3ca Hojdra TeHr Oymaau. D; HUHT
anreOpauk TynaupyBuucu D, ra Tenr OVnaau . Jlemak,
D=D; -D>. (2)

Ouau D nmarm 1- yerynnu byg ra 2 - yetyHHu by ra, ..., n - yerynan by
ra kynaitupu® n+1- ycrynura kymamus. Cyurpa 1- yctrynHn by, ra, 2-
YCTYHHHHU Dy, Ta Ba X.K. N - yCTYHWHH Dy, Ta Kymaiitupub Nn+2 - ycryHmra
KyIIaMu3 Ba X.K. JaBOM 3TuO 1- ycryHuHH Dy, ra , mkkuHuM ycrynunau by, ra Ba
X.K. N- ycTyHUHU Dp, Ta KymadTupud 2N - ycTyHUra Kymamus. Y Xonjga ymoyra
ara Oynamu3 (IETEPMUHAHTHUHI  Xoccajapura kypa D[] HuHr KuiiMatu

y3rapmaiiam):
A, Q, -, Cy (G - Gy
Ay Ay vt Gy Gy Gy o Gy
D — anl anZ T ann Cnl cn2 Cnn
-1 0 - 0 0O O
o -1 --- 0 o o0 -~ 0
0 o - -1 0 0 - 0

Arap D HuHT oxupru N Ta caTpuHu axpaTuod 11y catpiapjaard N- TapTUOIu
mMuHopJap OVitnya €iicak D=MA ra sra 6ynamus. (UyHku dakar

-1 0 - 0
0 -1 - 0

M = =(-1)"#0
0O 0 - —

O0ynu0 KonraH 6apua N- TapTuOIM MUHOpPJAp HoJira TeHT). by epna

A=(-1)(n+1)+(n+2)+ L 2N 4142+ +n D= (_1) n+2(1+2+ ... +n) D= (_1) n, D.
0ooog D=(-1)"(-1)"D =(-1)*D =D . (3)

Hemak, (2) Ba (3) nau D,-D,=D.

JIeTepMUHAHTIIADHA TPAHCIIOHUPJIACAaK YHUHI KUMMAaTH y3rapMaraHu y4dyH
JETEPMUHAHTIIAPHU KYTAUTUPHUII YIyH XaM XO3UPTH KypuO YTUITaH “‘caTpiaprHH
yCcTyHnapura®, Oyiinua KouJacuJaH TallKapu ‘‘CaTpJlapuHU  caTpJiiapura’,
“yCTyHJIApUHM caTpjiapura’’, ’yCTyHJIApUHU YCTyHJIapura’ KOWJAJAPUHU KYJUIalll
MYMKUH.

Hamuowca. A Ba B xBagpaTt maTpunanap KynalTMaCUHUHT JETEPMHUHAHTH Iy
MaTpuiagap AETEPMUHAHTIIAPUHUHT KyTAUTMACUra TEHT .
det (A- B)=detA- detB . 4)
Ymyman
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BBy A=A A A
2. Teckapu mampuya .

A J= A

®dapa3 sraitnuk F malinonaa N-raptubiau A matpunia 6epuiran 0yiacuH. Arap

A-B=B-A=F

1)

HIAPTHU KAaHOATJIAHTUPYBYU B N -TapTUOJIM KBaJpaT MaTpulla MaBxyJ Oyica, Oy

MaTpuiara 4 ra TecKapu MaTpuila neduiaaau, y3 HaBOaTuaa A XaMm B ra teckapu

matpuna 6ymaan . (1) man
det (A-B) =detA- detB= detE=1

oynaranu yuyn detA=0 Ba detB #0 geran xymocara kemamus, ssbHH (hakat

XOCMac MaTpHIlaJiap Y4yH TeCKapucu MaBxyn Oymap skaH . bynnman keiiun A4 ra
-1 o
TecKapu MaTpullanu 4~ OwiaH OenruianMus.

BepI/IJIF dH MaTpuara TCCKapu MaTpulldHU TOIINIITHUHT 2 XU yCyin 60p:

1). detepmMunanTIIapaan ¢oinaianuo ;

2). Marpuiiagaru saeMeHTap anMamtapunuiapaad ¢oilgaiaHuo TOMMIII .
ABBasio 1- ycynHu Kapab yukaiik . @apa3 sTaliiiuk

&; ap i
A: aZl a22 a2n
anl an2 ann
Marpuiia Oepuiaran OyiacuH. Y xoiaa
A Ay Ay
A—l — i A12 A22 A]Z
detA| -

An Ay An
marpuna A ra Teckapu Martpuna Oynamu. by epmarm  Aj
AJIEMEHTHUHT anreOpauk TYIAAUPYBUKCH.
Xam

ailAil + a12A12 +eeet alnAin a11A21 + a12A22 +ot alnAZn
1 1 a21A&1+a22A12+"'+a2nA1n 321A21+a22A22 +"'+aZnA2n

0
1

0
0

" detA .
ayA+aAp ot ag Ay A+ aL A, A A,
D 0 - O 1
1|0 D - 0] |0
"Dl -
0 0 D 0

A marpunanaru aj
XaKukaTaH

allphl + aizphz +ot ainAnn
3-21'6\11 + azzAﬂ +eet aZnAm

anlphl + an2A12 tooet ann'A\m
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Mu con.bepunran A Martpuiara Teckapyu MaTpULIaHU XMCOOJIAHT.

2 -3 -2
A=|-4 -2 5
5 1 -6

bapua snemenTnapra Moc ajiredpauk TYIAUPYBUUIAPHUA XUCOOIaNMU3:

AM:(—l)M_l _56:12—5=7; Au:(—l)“z_5 _56:—24+25:1; A13:(—1)“3_54 _12:—4+10:6;
A= 2 o2, Ay=0 TY=12410=2 A= =7 A= S f-nag
1 -6 5 —6 5 1 -2 5
, ;s } -7 20 19
Ao=-, o|=2 Aw=|, =16 detA=-1 oewax A'=|-1 2 2
-6 17 16
2 -3 -2\(-7 20 19 1 00
Texkmmpum: AA*=|-4 -2 5|/ -1 2 2|=|0 1 0|=E
5 1 -6)\-6 17 16 0 01

Uxkunuu ycyn . Arap 4 xocMac N - TapTtubau maTpuiia 6epuiran Oyca,

ymoy (4 / E) marpumanu Ty3u0 onmO IIyHAAM ANEMEHTap — aaMallTHPHUIILIAp
OaxxapamMu3ku, OyHUHT HaTkacuaa (E / B) matpuna xocun 6yiucun. Ana my BxA™
MmaTtpuiia A ra Teckapu marpuia Oyiaanu . (By TacTUKHHMHT KaThbui MCOOTH yira
MYCTaKWJI TOIMIITUPHK). DHIU IOKPUIArd MUCOJHU MKKUHYH YCYyJ OMJIaH CUalIvK:

2 -3 -2|1 00 2 -3 =211 00 2 -3 =211 0 O
-4 -2 5|01 0|~O0 -8 1|2 1 0|~0 -8 1|2 1 O~
5 1 -61011 1 -1 -110 1 1 0 -1 011 -2 2
2 -3 -211 0 O 2 -3 -2;1 0 O 2 0 0|-14 40 38
~/10 -8 112 1 O0|~~0 8 O |8 16 16|~/0 12 0| -1 2 2|~
0 -1 0 |-6 17 16 o 0 1 |-6 17 16) \0 0 11-6 17 16
1 0 0|-7 -29 19 -7 =29 19
~0 1 0] -1 2 2 |. Uy Hpait kb At=-1 2 2
0 0 1/ -6 17 16 -6 17 16

4.qu3uwzu meneaamanap cucmemacuru Mampuuaeud K);DMHMWOG é3uul_8a_YHu

equ.
F maiinonmaru NxN- Yu3UKJIW TEHTJIamajap CUCTEMAacH

A X A%+ + 3 X ..+ 3y, L=b (1)

Ay X +ApX, +... 3, X F. + X, =h,

X X+ +aX ...+, X, =b,
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Ooepwiran OyincuH. Arap (1) HMHT acocuil MaTpuriacuHu A, HOBMabIymiap
yCTYHMHH X Ba 030]1 XaJUlap yCTyHHHH D Ouian Oenruiacak, SbHH

Q; &, ... &, X b,
A &y Ay ... Ay, X = X, b b,
a, a, ... a, X, b,

neb oenrunabd oncak, (1) HU Kyluaaruyda €3a oJlamMmus3:
AX =D. (2)
bynra (1)-uM3ukjin TeHIJIaMallap CUCTEMAaCUHUHT Mampuyaeuti KYPUHUWOA

E3unumu 0etunaou.

Arap detA =0 6ynca,y xomma A rateckapu A MaTpuma MaBxyn Oyiagu
Ba ATAX =A™ b éxu (ATA)X =A". b, 6y epra A'A= E Ba E-X=X 6ynrannu
YIyH

X=A"b (3)
TEHTJIMKKa dra 0yJIaMus.
M u c o n. YuiOy TeHIrJ1IaManap CUCTEMAaCUHUA MaTPUILIABUN KYPUHHUIIA E3UHT

Ba €YMUHT:

X, — X, + 2%, =2 1 -2 2 X

3% -3%,+7%=9; A=|3 -3 7|; X=X b=|9
2%, —3X, +5X;, =2 2 -3 5 X, 2

neb ocak AX=b xocua Oynagu. DHan Al Hu Tomaiinuxk.

-1 2,1 00) (1 -1 2110 0 10 11(3 0 -1
3 7/0 1 0(~[0 0 -1{3 -1 0| ~0 1 0 |-11 -1|~
35/00 1) {0 1 -1]2 0 -1 01 -112 0 1
1013 0 -1)(100;6 -1 -1 6 -1 -1
~[0010[-11 -1/~j0 1 0|-1 1 -1 At=|-1 1 -1
001'-31 0)(001l-3 1 0 3 1 0
6 -1 -1)(2) (1 x) (1
X=A%m= |-1 1 -1||9(=|5]; X=[x|=|5]
3 1 0)l2) (3 x,) (3



84

MAB3YHU MYCTAXKAMJIAIII YYYH CABOJIJIAP

1. Teckapu Matpuna 1e0 KaHaaid MaTpuuara auTuiaagu?
2. KaHJal MaTpuiagap yuyH TeCKapucu MaBxy[l Oymaan?
3. Bepuiran Matpuiiara TeCKapy MaTpulla MaBxKy 1 Oyiica yHU TOMUITHUHT KaHIan

ycyJutapuHu Ounacus?
4. MarpullaHUHT paHTUHU TOMUIITHUHT KaHAal yCyJIapuHU Ouacus?

5. Yy matpuniaBuii TeHrnmamMma AX=B naH HOMabJIyMm Marpuiia X HHU TOIUHT.
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