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I-MABPY3A
MAB3Y: TYIIIAMIIAP BA YJIAP YCTH/A AMAJLIAP.
TYIVIAMJIAP AJITEBPACH.
PEJKA:

1. TynnaM TymryH4acu Ba YHra MHUCOJLIap.
2. Kucm tynnmamiap Ba yinapra MUCOJUIap.
3. Tymnamnap yctuga OaxkapuiiaguraH amaliiap.
4. Tynnamnap ycrujaa OakapuiaaJural amMasIApHUHT Xoccallapu.
5. bym Ba yHuBepcan tymiamiiap. TynaupyBun Tyruiam.
6. Tynmnamnap yctuaa Oaxkapuiiaagurad amajiapHu Diiniep-Benn

auarpaMMaiiapu €paamuaa udoaanani.

AJIABUETJIAP[1,2].

1.Tymam MaTeMaTUKAHWHT acOCUW TylIyHYalapujaH Oupu OYynmd, y
MaTeMartvka ¢anura Hemuc matematuru ['eopr Kantop (1845-1918) Tomonuman
KUpUTWATAH. TYmiaM TylmryH4Yacw OSHI cojja TyUIyHUajgapaaH Oupu Oyiaranu
yayH YHra Ttabpud Oepunmaiian. Opataa oObekTiiapHu  (TIpeIMETIApHH)
Oupranukaa oiu0 KaparaHuMus[a TYIUIaM TyIIyHuacura kenamus. Jlekun Oy
103aKU Kapar 0ynu0 aiipuM oJIMHTaH OMpTa JIEMEHTHUHT Y3WHU XaM TYIuiaMm 1e0
Kapali MyMKHH.

Tynnamnapaun Ou3 noTuH andaBUTHHUHT Oowm xapduapu A, B, C, D, ...
OwiaH, TYIJIaMHU TalIKWJI O3TYBYM  OOBEKTIApPHU  (SIbHU  TYIUIAMHUHT
AJIEMEHTJIApUHU) 3ca JIOTUH al(paBUTUHUHT KWUYUK xapbiapu a, b, ¢, d,... nap
OwiaH OeNrwiaiiMu3. a 3IEMEHTHUHT A TYIUlaMra TEeTMIUIM SKAHIIUTUHU a €A
KYpUHUIIAA b 3JIIEMEHTHUHT A TYmjamra TEruilId 3Mac SKaHJIUTMHU 3ca bg A
KypuHuIa Oenrmnaiimus. A tyminam a, b, ¢, d, e  3AeMeHTIApAaH TAIIKHII
Tonrad oynca,y A={ a, b, ¢, d, e} xypunuiga OeIrUIaAHAIN.

Arap kapamaérraH TyIjgamMjarud OdJeMEHTJIAp COHHM uYekiu Oynca, Oy
TYIIIaMra 4exkau myniam, akc X0J/a, s’bHU TYIJIaMaard 3JeMEeHTIap COHU YEKCHU3
Ky OYiica, Oy TYIuiaMra yexkcusz myniam JeHnIIau.

Macanan: A={a, b, ¢, 1, 2}, B- V36ekucronnaru tanabanap tymiamu, C -Ep
IO3UJard CyT 3MHU3YBUM XauBOHNap Tymiamu. by A,B,C Tynnamiap 4Yekin

TYIUIaMIIapaup.
={1,2 3,4,..,n, ..}- HaTypaJ COHJApP TYILUIaMH,
Z={0, £1, £2, £3, ..., £n, ...} - OYTyH COHJAp TYIIaMH,

Zn={0 £tm=+2m, ... } - mra Kappanu OyTyH COHJIAp TYIIJIaMHU.
by N, 7,7, - tynnamnap 4yekcu3 TyIuiamiiapra MUcoi Oyiaiu.

2. Arap A Ba B tynnamnap Oepunran O0ymub, A TYImIaMHUHT Xap Oup
leMeHTH B Tymnamra teruuuim Oyinca, A TYymiamMHU B TYIJIIAMHUHT  KUCM
mynaiamu nenunanm Ba AC B xypununia oenrunananu. Arapaa Ac B 6ynu0 B na
A ra xupMaras 3JIEMEHT MaBxXyJ| O6yica, 4 ra B HUHT xoc Kucmu Aennau.

Macanan. A={a,b,c,d, e} Ba B={a, b, c, d e f I 1, 2} 6Ynca, AC B.
[ITynunraexk Nc Z.
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Arap A TYymiIaMHUHT Xap Oup sJaeMeHTH B Tymiamaa Ba akcuHya B
TYIUIAMHUHT Xap Oup sneMeHTu A Tyrmiamaa MaBxynd Oyica, y Xoiga OyHnuai
Tynaamjiapra y3apo mewe mynaamiaap JAeunaan Ba A=B KypuUHHUIIIA
OelrmiIaHaau.

Hemak, A=B Oymumm AcB Ba BcCA MyHocabaTiiapra TEHT Ky4JIUIUp.
TynnaMmapHUHT TETUIUTA OYIUIIUTHIIMK MyHOCAa0aTH KyWHaaru xoccanapra ara:
1). AcA (pednekcuBIUK XOCCaCH);

2). AcB Ba BcA nan A=B xenu0 4yukaau (QHTUCUMMETPUKIIUK XOCCACH);
3). AcB Ba BcC nan AcC xenu6 4ukaau (TPaH3UTUBIUKIMK XOCCACH).
By xoccanap 6eBocuta TabpudaH Keaubd YuKaau.

3. Ouau Oepwiran 4 Ba B TyminamiapiaH sSHTH TYIUIaMJIApHU XOCHUJT KUJIHIII
amajJlapHu KypuO YUKaMu3.

A Ba B tynnamnapHuHr 6apya sneMentiapuaan ty3uwirad C tymiamra 4 Ba B
myniamaiapHune ouprawmacu Jneuunagm Ba AUB kypuHuiga OelruiiaHaif.
Hemak, C=4AUB. Macanan: A={a, b, ¢, 1, 2 } Ba B={ b, d, 2} 6¥nca, AUB ={ a, b,
¢, d, 1,2 } 6ynanu. bynna A Ba B TymiaMmiaapHUHT MKKajdacuaa XaM MaBxy/Jl Oyiran
areMeHTIIap OupJammazaa Oup MapTa OJIUHAAN.

A Ba B TymiamilapHUHT YMyMHM 35eMeHTaapuaaH Ty3uiran C Ttymiamra A Ba
B mynaamnapnune recuwimacu nevivnanu Ba ANB  KypuHHIIA OeITHIaHATH.
Hemak, C=AN B. MacanaH 1okopua oepuirat tymiamiaap yayd AN B={ b, 2 }.

A tynnamaad B TYTUIaMHUHT auupmacu 1ed6 A HAHT B ra kupMmaras
AIEeMEHTIApUAaH Ty3WJiraH TyIuiamra aiTuinaau Ba A/B KypuHuiaa
oenrunananu. FOkopuaaru onran Muconumuszna A/B={1,a,c}BaB/A ={d }.
byunan A/B # B/A >KaHIUTH KeIUO YMKAJIH.

TynnamnapHuHT aliupMacu OWIaH OUpra YJIapHUHT CUMMEMPUK auupmacu
ne6 aranyBun AAB=(A’B)U( B/A) O0unaH aHUKJIaHYBUYU TYIUIAM XaM KapajajaH.

A Ba B TYynnaMJapHHUHT 3JIEMEHTIApUIaH Ty3WiraH Oapya MyMKHH OViran
(a,b) xypunummaru >KyQTaukiIap Tymiamura 4 Ba B TYnInmamiIapHUHT myepu
(lexapm) xynaiimmacu nevvnanu Ba AXB KypuHuiijga OeIruiIaHaIu.

(a, b) xyprnukna acABabe B. lemak, AXB ={(a, b)| ac A, be B}.
Macanan: A={ 1, 2, 3 }, B={ a, b} 6ynca,

AXB={(1, a); (1, b); (2, a); (2,b); (3,a); (3,b)} OYynanu.

4. Tymnamiiap ycTUaaru amauiap Kyiuaara xoccajnapra ara:

1). Au A=A, AN A=A — uaeMNOTEHTIIUK;
2).AuUB=BUA, AN B =B N A —XKOMMYTaTUBJIUK,
3). ABUC) =(AuB)uC, AN (BN C) = (AN B)n C — accoluaTuBIIvK;
4). AUBNC) =(AuB) "(AUC), ANBU C) =( AN B)uU (AN C) —
JTUCTPUOYTUBIIHUK;
5). Arap Ac B 6ynca,y xonna AU B=B Ba AN B=A4 6ynanu.
bus ¢akar 4) HUHI OMPUHYMCHUHU UCOOTIIANI OUJIaH YerapalaHaMu3.
a). xe AVBN C) 6yncun , y xonna xed €xu xeBNC. dapa3 sTailiiuk x€ A4
oyncun. Y xonga xe AU B BaxedAUC. [lemakxe(AuU B) N(Au C).
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Oumu xe B N C 6yncun. Y xonmaxe B Baxe C. [lemak, xe AUB Baxe AU C.
[yxaunr yuyn xam xe(Au B)Nn(Au C). lllynnait kummo ,
AUBNC) c(AUB) Nn(AuC) . (1)

0). xe(Au B)n(Au C) 6ynca, y xonma xe AUB Ba xe AU C. bynnan xe A
¢ku xe B Baxe C. Arap xe A Oynca, y xonga xe AUMBN C) Oynanu.
Arapna xe B Ba xe C 06ynca, xe B N C Oynaau Ba MIYHUHT YYyH XaM X€E
AUBN C). Hemaxk,

(AU B) Nn(Au C) c AUBNC). (2)
(1) Ba (2) maH ucOOTHAHUIIM Tanad STUJITAH TEHITIMK KEIuO YHUKaIH.

5. Tynnamnap Hazapusicuaa OVl TYIiamM Ba YHUBEpcal TYIIaM J1e0 aTaayBUu
TYIIaMiaap MyxXuM axamustra ora. bupopra xam ajiemeHTra sra Oyimaras
TYIUTaMra o6yuw mynjiam IeWniaan Ba & KYpUHUIIIA OCTHIaHa/IH.

Macanan: 1). Aynuropusanaru napaxtiap Tymiamu; 2). x+/=(0 TeHIrJIaMaHUHT
HATypaJl COHJIAPJATH SUMMIIAPH TYIUIaMu; 3).Y36eKUCTOH XyLyIUIard OKeaHap
(yMMoOHIIap) TymuiaMu Ba OomiKaizap Oyl TyrniaMra MUcoJ1 Oyiaau.

Kapanaérran 6upopra TYIUIaMHUHT XaM KUCM TYIUIaMH Je0 KapajiMaiurad

TYIUIamMra yrugepcan myniam aevnnanu Ba U xapdu Ounan Oenruianaiu.
Uxtuépuit 4 tymnam yuyH AcU Oynranu cabadmu AUU=U, ANU=A ,
MYHUHTACK A=A, AN D= O6ynann.

UA tynmamra A HUHT myioupysyucu (AvHu mynoupysuu myniamu) TeHunaan
Ba A' OunaH Oenruinanaiu.

[llynunrnex, Ac B O6yaca , B\A tymnamra A HU B rada TYIAUPYBUM TYILUIaM
nevinnagun Ba C,B=B/A xypunumpga OenrunaHagu. OCOHIMK OWJIaH KYpPHII
MyMKHHKH AU A'=U, AN A' =2, (A') =A Ba arap Ac B 6yuca, y xonaa B’ A’
oymaau.

(Au B)' =A'n B', (AN B)' =A'U B' - tynnamnap yuyH de Mopean KoHYHIapu
VPUHIU.

6. Tynnamnap Ba ynap ycTHAa amMajulapHU auarpammanap €paamuaa udoganaii
Kynail. ByHUHT yuyH A Tymuiam Oupop Joupa MYMJArd 3JeMeHTIapAaH Ty3WIraH
neb Kapaiimus. Y xoiija KypuO YTUIrad amauiap Kyuaaruda TacBUpiaHaau:

a) AUB 8) ANB c) A/'B

d) AABQe) A /) ACB

Mae3ynu m lwt yuyn cagonnap.
1. TYynmaMHHUHT XapaKTEPUCTHK XOCCACH JeraHa HUMaHH TyITyHacu3?
2. Kucm tyminam ne6 kangail Tymiamiiapra antuinaam’?
3. Ueknu Ba 4EKCHU3 TYIIamyIapra MUCOJIIAp KEJITUPUHT.
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4. TymiammapHUHT OUpianiMacy Ba KeculliMacH e0 Humara antunaau?

5. bepunran 4 Tymiamaad B TYIUIaMHUHT aitupmacu 1e0 HuMara anTunaam?

6. Tymnamnapaunr [ekapt (TYFpu) kKynaiTMacu 1e0 HUMara auTuiaan?

7. By Ba yHuBepcal Tyruiamra Tabpud OepuHT.

8. TynaupyBum Tyruiam ne6 KaHjaai TymiaMra anTuiam?

9.4={1,2,3,a,b}BaB={2,b,d} 0ynca,yxonnaAUB, AN B, A\ B, AAB Ba
AXB napHU TONVHT.

10. Tymnamnap ycrtuna amauiapuu Jitiep Benn noupanapu épaamuia udoaaiaHr.

11. TYynnaMHUHT KyBBaTH J1e0 HUMAara auTuiaan?

12.CaHoKJI1 Ba CaHOKCH3 TYTUIamjapra Tabpud OepuHT, MUCOUTAP KEITUPHHT.

2-3-MABPY3A
MAB3Y: AKCJIAHTUPULLJIAP BA YJIAPHUHI' XOCCAJIAPU
PEXA:
1. AkcnanTupuniap Tabpu@u Ba MUCOILIIAP.
2.CIopBbEeKTHUB, HHBEKTUB Ba OWBEKTUB AKCIAHTHPHULILIAP.
3. AKcnaHTHpUIIAp KOMITO3HUIIUSCH.
4. TeckapyiaHyBYM aKCIAHTUPUILLIAP.
Anabuértnap [1,2].

dapa3s staitiiuk 6usra 4 Ba B 6y 6yimaran Tyriamiiap oepuirad OVIICHH.

I-mavpugh: Arap Oup f Kougara MyBOGUK A TYIJIAMHUHT Xap OUp xe A
JIEMEHTUTa B TYIUIAMHUHT OUpOp y OJJIEMEHTH MOC Kyhwiran Oyica, Oy f
KoWjara akc osmmupuwl ASWWIAIN Ba f:4A—B €KW y= f(x) KYpUHHIIKAA
OelrmiIaHaau.

byHna f(x)eB ra xeA 3JIEMEHTUHUHT 0oOpasu (axcu), x Ta3ca y= f(x) B
AIIEMEHTUHHHT npoOpasu (acau) ned aramagd. A TyIulaM f akc STTUPUIIHHHT
AHUKAAHUW coxacu, B TYILIaM 3ca Kutimamiap myniamu JeAnIIaIn.

f:A— B aKkclaHTUpHUIIIa VxeA sAroHa f(x)eB oOpasra sra, JIeKUH B
HUHT WCTAJTaH JJEMEHTH Xap JOMM XaM acliura sra OViaBepHIlM, acjiura sra
OynraHma xam y siroHa OVIJIMIIY apT dMac.

Muconnap: A -onamnap TyIiamu, B -—MycOaT pandoHan COHJIAp TYIUIaMH
OYICUH. f:4-—> B AakKCIaHTUPHUII Xap OWp ojJamMra YHHUHT CaHTUMETpiapja
XucoOyanran OYHMMHM MOC KyHcuH. Y Xonjga f:4-—>B ojawiap TYIUIaMUHU
paloHan CoHJIap TYIJIaMUTa aKCIaHTUpaan. Xap Oup olaMra siroHa y3yHJIUK MOC
kenaau, JekuH 1500 cM Moc KellyBuUM olaM MaBXyj[ 3Mac, IIyHUHTAeK 175 cMm ra
MOC KeJTyBUH OJamiiap sIrOHa dMac.

2. f:x—x’ aKCIIAHTUPHII Oapya XaKUKUH COHJIap TYIUIaMHd R HU OyiIMaraH
MaHpUH XaKUKAKA COHJap TymwiIaMd R° Ta akCIaHTUpagd. f:A— B
aKCIAHTUPHMIIAATH 4 mynnamuune 00pasunu f(4) Owinan Oenruiaimus. V xosa
f(4) c B 6ynanu Ba OM3HUHT MUCOJIUMU3JA f (R)=R* 6y mamm.
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Arapna f:4— B akc JITTUPUIL YYyH Ib, € B 3JIEMEHT MaBXyl OYmuo
Vxed, f(x)=b, TEHIIUK YpuHIU OYica, f Ta JI3eapmac akCiaHMupuul
(pynkums) geinnany.

2-mavpugh: Arap f:4— B Ba g:A — B akc 3TTupuuuiap oepuiraH 6ymuo
VxeAd Y4yH f(x)=g(x) ypurmm O6yica, Oy akc STTUPHUIIUIAPHH meHe Oeliuiaou Ba
f = g KypuHHUIJA OCNTUIaHAIH.

bepunran A  TymamMHM B TymlamMra  akClIaHTUpYBuUM  Oapya
aKCITAHTUPHUILIAP TYTIJIAMUHU B* opkanu Oenruiaimms. A, c A OyncuH. Y Xonna

xe A, f,(x)=f(x) TEHIJIMK OWJIaH aHUKJIAHTaH f, : A, — B axc smmupuuiea f HuHe
mopaiuwy faca f, HuHe Keneatuwiu (0agomu) NeUunaam.

Macanau: R parm [ (x)= \/m (f X \/M ) aKCJIaHTHUPHUII R*  narm
f(x)= \/; (f X \/;) HUHT JaBOMUJIUDP.

3-mavpugh. Arap f:4— B aKc JTTUPHINIA Xap OUpP ye B DJIECMEHT A
TyIaMaa kamuja OuTra acira sra Oynca OyHAall akc STTUPUIN (CIOPBHEKIIHSA)
CIOPBLEKMUE aKC SMmmupuwl 1eUnaau.

4-mavpugh. Arap f:4— B aKc STTUpHUILIA Xap OUp y e B OUTTafgaH OPTUK
acira sra Oynmaca (spHH f(x,)= f(x,) MaH x, =x, KeauO 4YMKca), OyHIal aKc
TTUPHUILL (UHBEKYUS ) UHDEKMUE AKC ISMMupuy NeHnIaan.

S-mavpugh. bup BakTIa XaM CIOpBEKTUB Ba XaM UHBHEKTUB OYITaH f:A4 — B
aKCIIAHTUPHUII Oubekyus (y3apo oup Kuiumamiu akcianmupuul) Aeuuiaam.

Muconnap: 1) f:R— R f(x)=x" aKC 3TTHPHUII CIOPBEKTHUB XaM, HHHCKTHB
xam 3mac. Uynku manuii connap 6upopTa Xam acira sra 3mac.

2) f,:R— R HU Kapacak cropbektus 6ymanu (f;(x) =x?) ‘

3) ,:R" >R (f,(x)=x") UHBEKTHB OYJaJIH.

4) f,:R* > R" (f,(x)=x") HU Kapacak OMEKTUB aKCIaHTUPUII OYIaau.

NxTtuépuiit 2 Ta f:4—> B Ba g: B — C akc dTTUpUILIap Oepuirad OYICHH.

6-mavpugh. Xap Oup xeA yuyH p(x)=g(f (x)) TEHIJIUK OHIaH
AaHUKJIAaHYBYU p: 4 — C aKC DOTTUpUIIra [f 6a g akKkc OSmMMUupUuIaprHune
komnozuyusicy (Cyneprno3ulMsIcH, KymaWTMacHw) Aehuiaau Ba p=g-f OWiaH

OeNrmIaHaan.
Arapna A=B=C 0ynca, gf : A— A Owian Oupra fg: A — A KOMIIO3UIUSHU

XaM Kapail MyMKuH. byHia yMyMaHn aiitranaa gf # fg Oynanu.

Macananu: f:R—>R, f:x—>x> (f (x)=x%);

g:R—>R, g:x—>x+1 (g (x)=x+1)

Oyica, y xoinga g(f(x))=g (x*)=x>+1 Ba f(g (x))=f(x+1)=(x+1)> Oynaam.
Hemak gf # fz .

I-meopema. Xap Kavgai f:4—>B, g:B—>C, h:C— D akc 3TTUpULLIAp
YUyH h(gf) = (hg) f TEHIIHUK YPUHIIH.

Hcoomu.  XakukaTnaH xaM  h(gf) (x)=h (gf (x)=h (g (f(x))) Ba
(hg) f(x)=h (g(f (x))). by TEeHrMUKIaApHUHT Yarl TOMOHJIAPU TEHIJIUTH YJIAPHUHT
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VHT TOMOHJIADUHUHT TEHIJIMTUJaH KeauO yukaau. by Teopema akc STTUPHUIITHUHT
accoyuamueiuk xoccacuHy NcOOTIalIu.
V xe A Y4yH e (x)=x TEHIVIUK OW/IaH aHUKJIAHTaH e=e, :A —> A aKc

TTUPHUIITa A TYIUIAMHUHT auiHu axcianmupuwu Jaednnagyn (€ku OUpINK akKc
STTUPHUIL XaM /1€0 IOPUTUIIAIHN).

TymyHapnuku, xap KaHgad A TyIUlaM y4yH e, : 4 —> A— aKC JTTUPHII
oubexkumsaup. lllyaunraek arap f: 4 — B Oyica, fe, =e, f = f Oynanu.

7-mavpugh. Arap f:A4-—>B aKkC TTUPUII YIYH 3 g:B—> A aKC ITTUPHUII
MaBxyja Oyicaku gf =e, Ba fg=e, TEHTIIMKJIAp YpuHIU OYica, OyHIOal f akc
STTUPHUIL MeCKapuiany8yu, g raica f HUHT TECKapUCH JAeHHIIaau.

Tabpudnan kypunaauku, Oy Xojia g XaM TeCKapuJiaHyBYM Ba f ra g HUHT
TECKAPUCHU JCUUIIAIN.

2-meopema. Arap f akc OSTTUPHUIIHMHT TECKapUCH MaBXKyJ Oyica y
ATOHAJIHP.

Hcoomu. Papa3z stailnvk g:B—> A, h:B—>A nap f:4-—>B ra Teckapu
OYincuH, SBHU gf =e,, hf =e,,fe=e,, fh=e,. Y xXonma h(fg)=h-e,=h Ba
h(fg)=(hf)-g=e, g =g Napaad h =g KeIuO YUKAIH.

bynpman keiiH f ra Teckapu akc STTHPHUIIHM f ' OWIaH OeNTHiIaiMus.

3-meopema. AKC STTUPUIIHMHI TECKApWIAHYBUM OYJIMIIN YYyH YHUHT
OWbeKIUs OYITUIIN 3apyp Ba €TaPIIUIUDP.

Hcbomu. 3apypuiliru. f: 4 — B TECKapUJIaHyBUd g:B — A, YHHUHT

Teckapucu  OyuncuH, y Xxomma fg@=ey, gf =e, Ba VyeB yuyH
f (g (y)) = ( fg ) Yy =e€g Y=Y. byHnan g (y)e A 3JI€EMEHT y BJIEMECHTHUHI aCIIH
SKAHJIMTU KenuO uukaau. Jlemak f cropbekuus. DHAM arap OUpop x,, x,€ A
SJIEMEHTIIap Y4yH f(x)=f(x,) oynca, y XoJjaa
X, =e,(x)=gf (xl) =gf (x,)=(gf) x, =e, x, =x, OYynaau, AbHN f HMHBEKIHS,
IIyHJal KWIMO f OWBbEKLHs SKaH.

Etapnu skanmuru. ®dapas staliuk f: 4 — B Owbekuus OYiIcuH. Y Xoiaa
Xap Oup y e B ydyH SITOHA acl MaBXyl. byHJaH g (y) € A 2JIEMEHT y HUHT aclii
DKAHJINTH KeJINO YUKAIU, SHHU g:B — A aKC 3TTHUpUll f : 4 — B ra TeckKapu.

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

GbyHKUMS OWbEKLUsI. YHUHT TeCKapucu g:R —> R, g(y)= a (= S _ax_ x] JaH
a

a a
nbopar.
2). Uxtuépuit beR yuyH f:R—> R, f(x)=x+b GyHKIHS XaM OWBEKIIHS.
YHUHT TeCKapucu g:R — R, g(y)=y-b.
3) Arap a,beR Ba a#0 Oynca, y xonga f:R—R, f(x)=ax+b QyHKIHS

OWBEKIIMS Ba YHUHT TECKapHUCH g:R — R, g(y)= y=b .
a
4-meopema. Arap f:4—->B Ba g:B— C Oubeknusuiap Oyica, yJIapHUHT

KOMIIO3UIMSCH gf : A — C XaM Ombekuus oymanm Ba (gf ) ' = f'g .
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Hcoomu. f Ba g nap Owbekius Oynrand ydyH f':B—>4 Ba g ':C > B
Jap MaBXyJ Ba AeMak f 'g”' :C — A KOMITO3HUIIHMICH XaM MaBKy/I.

KOMIIO3HIIUSHUHT acCOCATUBINIUTA ACOCaH

(& )r'g)=g(f f')g " =(ge)g ' =g-g' =ec npa

e ) (@)=r'eg)r=r"(g)=s"r=c
Bymapman gf TeckapwiaaHyBuM Ba (gf)' =/ '-g”' MOKopuma HWCOOTIAHTaH 3-
TeopeMara acocaH gf OWBEKIIHS.

8-mavpugh.  f:A—>A  OubeKIUATa A MYNIAMHUHZ  V32apuuiu
(amMamTupuIIK) AeHIaad. A TYIUIAaMHUHT Oapya Y3rapTupuimuHu G, OuiiaH
oenruanMms.

9-mavpugh. G, TYIUIAMHUHT H KUCM  TYIJIaMd ~ KyWWJard IIapTiapHu
KAHOATJIAHTUPCA YHra Y3rapTUPULLIAP TYPYXHU ACHUTIAIN.

g) V/f.geH y4yH fg e H Ba gf € H;

2,)A TYIUIAMHUHT OUPJIUK Y3TapTUPYBUUCH e, XaM H Ta TETUIIUIH.

g,)VfeH yayH f~' e H.

3 Ba 4 TeopeMasiapjiad G, TYIJIAMHUHT Y34 XaM y3rapTUpUILIap TypyXUHU
XOCHJT KWJTUII KeJTMO YHUKa/IH.

Muconnap. 1) R tymnamparu f (x)=ax(a € R,a#0) KypuHUmgaru Gapua
byHKUMsIIap TYIiIaMu H Y3rapTUpUIIap TypyXUHH XOCHIT KHIIIu.

XaKMKaTaH XaM:

a) f, (x)=ax, f, (x)=bx 6¥nca (£, 1,) (x)=1,(/,(x))= 1, (bx) = abx, (£,1,) (x)

=bax=abx, f,-f,€H Ba f,-f, € H,

bye,(x)=f x=x, fi=e, €eH

o) f ' (x)=a'x, nemax f.' e H

2). R  TYymiampara g,(x)=x+a (acR) Kypunumgara OGapua
GyHKIUsIapaan uOopar TYIIaM P XaM y3rapTUpuIuIap IypPyXHHH XOCUIT KHJIaIu.
a) g,(x)=x+a, g,(x)=x+b6¥nca,(g,g,) (¥) =g,(g,(x)=g,(x+b)= x+a+bra
g,2,.0=g,(¢,(x)=g,(x+a)=+a+b, avmn gg,cP Ba  gg cP Ba
8.8y =88, =8us €P. B) ¢,=g,€P; C) g,/ (x)=x-a, ICMAK g,' =g , € P.

ynpai Kuaud P y3rapTupuiuiap rypyxu Oynaiu.

Mae3ynu mycmaxkamaaus yuyn cagonnap.
1.AxcnanTupuiil 16 HuMara antuiaau?
. CIOpBEKTHUB aKCIAHTUPUIITA Tabpu( OCPUHT Ba YHTa MUCOJUIAP KEITUPHHT.
. NubekTuB akcnanTupuinra Tabpud OEprHT Ba yHTa MUCOJUIAp KEJITUPHUHT.
. bubexTuB akcnantTupuira Tabpud OCpUHT Ba YHra MUCOJITIAP KEITUPHUHT.
. AWiHU aKCJIaHTUPUI J1e0 KaHIai aKCIaHTUPUIITa alTuiIaan?
. AKC STTUPUIIHUHT TOPANUIIN, KEHTAWUIIN JIeTaHa HUIMAHU TyIIyHacu3?
. AKCIIaHTUpHUTIUTAp KOMMO3UIIUACH J1e0 KaHal aKCIaHTUPUINTa auTuiIaan?
. TeckapunaHyBYM aKCIaHTHPUIN A0 KaHIal aKCIAHTUPUIITA aUTUITATN?
. TeckapuiaHyBYM aKCIAHTUPHUIN OVIUIUIMKHUHT 3apypUil Ba €Tapiiv MapTUHU

O 00 1N DN K~ WD
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AWTHHT.
10.Y3raptupuiiap rypyxu 1e06 HuMara antuiaan?

4-MABPY3A
MAB3Y: BUHAP MYHOCABATJIAP BA YJIAPHUHI XOCCAJIAPHA
PEXA:
1.Taspucdu Ba mucosiap.
2. Xoccanapu.
3.OKBUBAJICHTIIMK MyHOcabaTH Ba yHTa MUCOJLUIAP.
4 M'HBapUaHT aKC STTUPHUIILIAP.
Anaduérnap[l, 2, 3].

1. UxTuépuit A tymiam OepunraH  OYncMH A’ =AxA  TYIJIAMHUHT
uxTuépuii P kucm Tymuiamu A Tymiampaard ouxap myHocabam newvnanu . Arap
(x,y)e P G¥Vica x Ba y anemeHtTiap P OuHap MyHocabaTna neduiand Ba xPy kaOu
E€3MIaau.

Jlemak, Ounap MyHocabaTiap Oy UKKH OOBEKT OpacHuaarda MyHocadataup.
bunap MyHocabatinap OunaH  Oupra yHap, mepHap Ba YMyMaH  n-HAap
MyHOcabaTiap XaM YpraHwiaad. YHap MyHocabar Oy Ourra OOBEKTHHHT
xoccacuHM udopananm, TepHap MyHocadaT Oy yuyta OOBEKT opacupard n—Hap
MyHOca0aT 3ca n Ta 0OBEKT Opacuiaru MyHocadaTaIup.

Mucomnap. 1). Xakukuid coHjap TYIJIaMHJard X Ba ) COHJIAPHUHT
TEHIJIUTH  MyHOca0aTu OouHap MyHocabaT  Oymaau. by  myHocaOar
R’ = Rx R TCKUCIIMK/IATH y = x TYFPU YU3WK HYyKTaJIapu OWIaH Oepuialu.

2).R TymIammard x#y MyHocabar OwHap OYmu0 y R’ = Rx R TEKHCIUKIATH
y=x TYFpU YM3UKIAH TalIKapUCUIAru HyKTajap OwinaH Oepuiianu.

3). R ga y COHMHI x COHMIAH KaTTa dKaHiauru (y>x éxu x<y) R*> ma y=x
TYFPU YM3UKJIaH IOKOpUJIa ETraH HyKTajlap TYIJIaMu yuyH Oaxkapuianu (pocr).

4). TymnamJIapHUHT TEHIJIMK A = B, TEHT 3MaCJIUK A # B, KUCM TYTUIaM OYJIUIILINK
A < B MyHoca0atiapu xam OuHap MyHocabaTra MUCoJI OYiaau.

5). TekuCINKIATH TYFPH YM3UKIAPHUHT ApAJLICIUIUK e |le, Ba IEPICHIUKYISPIHK

MyHOca0atu e, L e, MyHOcabaTiaapu xaM OMHap MyHocabaTra Mucos 0yaau.
6). bup TeHrmamamap CHCTEMaCMHUHT WKKHHYM CHUCTEMAaHUHT HATHXKACH
oymuunk  myHocabatu  ((1)—(2)) Ba Oup TeHIIamMamap CHCTEMACHHHHT
WKKUHYUCHUTA TEHT Ky4Jld (SKBUBAJICHT) OYiauIl MyHocabaTiiapu Xam OuHap
MyHoOca0aTra MucoJ1 0ynaau.

2. Xoccanapu:

1°. Arap VaeA yuayH aRa pocT Oyica, GyHmaii R MyHocabatra A
TYIUTAaMJIaTu pegiexcue myHocabam NeMnIaau.

Arapna aRa MyHocabaT ypuHiIM OYIMaraH a € A MaBXyJ Oyica, SbHU A
naru 0aw3u ae€ A Y4yH aRa VpuHiu, Oab3ujapu y4yH ypuHiIud OyniMaca R ra
pedpnexcus oyimazan mynocabam neHUNIaIN.
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2°. Arap aRb MyHOCAGATHHHI YPHHIIM SKAHIHTHAAH bRa HUHT XaM YPHHIH
DKAHJIUTH KeJaub ynKca R OWHap MyHOcadaTra cumMmempux MyHocabam Neiuiau.
aRb YpuHnu OYnraH a,b Jap y4yyH bRa YpuHim Oynmaca, R aHMUCUMMEMPUK
MyHocabam newnnanu (SbHU aRb Ba bRa = a=»b kenub uukca) . Arapaa aRb Ba
bRa MyHOcabaTiap XaTTOKu a=»b Oynranga xam Oaxapuimaca, OyHaail
MyHOcabaTra acummempux MyHocabam 1e0 aTanaiau.

3°. Arapna A TYIIAMIATH a,b,c € A IEMEHTIAp yuyH aRb Ba bRc NApHUHT
POCT 3KaHJIUTUJIaH aRc HUHT POCT SKAHIIUTH Keaub ynkca OyHIail R MyHocabatra
A TYIUIaMJAru mpau3umue MyHocabam JIeRunaau.

A Tymiamaard pedJeKTUB, CHMMETPHK Ba TPAaH3UTUB MyHOcabaTra Iry
TYIIAMIATH  9K8UBANICHMIUK MyHocabamu JAeHWIagl Ba a~b KYpHHHUIIIA
OeNruiIaHaan.

Muconnap. 1. Xakukuii cOHNap TymiaMuaard "=" TEHTJIMK MyHOca0aTHu.

2. TynnamIapHUHT TEHIJIUTH MyHOCA0AaTH.

3. Tenrnamanap cucreMacuaaru TeHI Ky4IHJIUK MyHOca0aTH.

4. OyHKUMSIAPHUHT TEHTJIUTH MyHOCa0aTH.

5. A Tynnamaa H y3rapTUpUIUIap Typyxu Oepuiran OyicuH. Arap A
TYIUIAMHUHT a,b,e A DJIEMEHTJIAPU YUYH / (a) =b TEHITIMKHU KaHOATJIIAHTUPYBYH

he H OWBEKTUB aKCIAHTUPHUIN MaBxXyj] OVica, Oy aBa b dIeMeHTIapHH H
H

DKBUBAJICHT JCUWIATU Ba a~b KYpUHUIINA OenruiiaHagu. by H SKBUBaJCHTINK

MyHOca0aTl XaM 3KBUBAJIICHTIMK MyHOocabaTu Oynaau. YUyHku Vae A Ba e, e H
H H

H
yayH e,(a)=a SbHU ama (e, € H) (peduexcus). Arapma “~’ 6yuca P~¢
Oynaar, 4YyHKU heH, h(a)=b Gupexmus Oynrand ydyH /' HUHT Teckapucu

- _ -1 .
h™ eH xam MaBXyJ Ba a=h"(b) oynagu (cummerpukivk). lllynunraex arap
H

H H
axb gy PRC Gynca, y xomma “RC Gawapwiagu " (@=b gb)=c  ay
g(h(a)=c—

(g-h)(a)=c €ku g(h)=¢ ned Oenrmnad olicak ¢ (a)=c Oaxapwiamu. Jlemak H
SKBUBAJICHTJIMK MyHOca0aT Oyau.

ATymiam  Oupop ycyn OunaH  cuH(uiapra  OYJauHraHn — OYJICHH:
B={A,,tel} A=teTUA4,,teT Oy OYyiuHMa épmamMupa A  TyIuaMaa
OKBUBAJICHTJIMK MYHOCA0aTHHU Kypcaramu3. Arap x,ye A DJJeMEHTIap B
OynuaMangaru Oup cuH(ra Terunuid Oyinca, ydapHu B OyiauHMara HucOaTaH
SKBUBAJIEHT JACMMHU3 Ba x~y Iakiaa €3amu3. by skBuBanmeHTIMK pedieKcus,
CUMMETPHUKIIMK Ba TPAH3UTHUBIIMK IIAPTIAPUHU KAHOATIAHTUPAIH.

Uxtuépuit A TymmaMaa Xap KaHAail SKBUBAICHTIMK MYHOCAOAaTWHU IIIyHAA
XOCWJI KWIMIIUMH3 MYMKUHJIMTUHHA Kypcaramu3. A Tymiamaa Oupop "=
SKBUBAJIECHTIIMK MyHocabatu Oepwiran OyiucuH. VX€A yuynm X 1a SKBUBAJIEHT

a §€A osneMeHTNap TYIWIAMHHM X OHIAH OC/ITHIARMU3. DHIM

yzbE(A/)?)

oynran Oapu

vy e Alx

0110 slleMeHTIapHd Y cuHbra kypcaramus. Y xoiaa

X NV=@ Jumm €A/ (¥Y3) wu o6 1y XKapaéHHHU JAaBOM 3TTUPaMK3. ByHHHT
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HATIDKacHIa 4YeKIM EKM YeKCH3 COHJAard y3apo KecuimMaiiamran *»J»> %
cuuduapra sra 6ynamus Ba A =XY VY IV renrmuk ypurm 6ynamu. Llynmait
Kb A TymiamHu cuHbapra OYIUII Ba SKBHBAJICHTIIMK MyHOcalaTiapu

opacujia y3apo Oup KUHMaTIN MOCITUK MaBXY/I.
A/z ={x,y, z,..., TYIuIamMra gpakmop myniam JIednnamgd. A TyIuampa Oupop P

HKBUBAJICHTJIUK MyHOca0baTu Oepruirad Ba C 3ca Oupop Tymiam OVicuH. f: 4 — C
HU KapaiMu3. Arap A TYIUIAaMHHHT 3JEMEHTIAPUHUHT OMPOP f XOCCACH YYYH

a;b, a,be A naru f(a)= f (b) Kenub uuKca, OyHIall aKC STTUPHUIL P UHBAPUAHM
JIeunIaau.

Xycycuit Xonaa, arap A TyIamaaru 3KBUBAJICHTIMK MyHOca0aTH A Tyriamaaru
Ooupop H ¥Y3rapTUpUIUIap TYPYXH XOCWUJ KWIraH H SKBUBAJICHTIWK Oyica, H
WHBApUAHT aKC ATTUpUIN f:4 — C Ta Kyhumaruda tabpud Oepunamu. Arap
Vhe H Ba xe A yuyH f(x)= f(h(x)) TEHIJUK YpuHIU OYyica, OyHaa f:4—C
aKC ATTUPHINTA /{ WHBAPUAHT aKC STTUPUIIN JICHUTIAIH.

P WHBAapUAHT aKC OSTTUPHUIIHUHT KyHUJaru Xoccacu MyXUMIup. Arap
a,a,e A nmap yuyH f(a,)# f(a,) Oynca, ymap P SKBUBAJICHTIUK OYIMailau.
[yngait kuambd P WHBApUAHTIIADHU P SKBUBAJICHT cUHGbIapHU (apK KUJIHII
BocuTacu cudaTuaa MyXUMIUp. Arap P WHBapuaHTiIap TH3UMH F ={f., teT}
KyWujarda IIapTHU KaHOATJIIAHTUpCAa YHra mynra JeWWIaav: Xap KaHaail P
DKBUBAJICHT OYJIMaraH a,,a, € A dJIEMEHTJIap YUyH IIyHJal P WHBapUAHT MaBXKY/l
oyncaku, f e F f (a,)# f (a) MyHOCa0atT Oakapumaim.

Mag3ynu mycmaxkamaaui yuyH cagonap
1.bunap myHocabat 1e6 KaHaii MyHocabatra antuiaau?
2. bunap MmyHocabaTiap KaHJai xoccaigapra sra’?
3. bunap myHocabartnapra Mucosuiap KeITUpuO XxoccalapyuHu U30XJIaHT.
4. DKBUBaAJICHTJIMK MyHOca0aTu J1e0 KaHaa myHocabarra autuiaan?
5.OKkBHUBaJICHT MyHOcabaTu OViinda TYIJIaMHU KaH1ai KO cuHbIapra axpaTHiil
MYMKUH?
6. @aktop-Ty1iam 1ed HuMara aiTuiaau?
7. bepunran TymiaMHH OepwiiraH SKBUBAJICHTIMK MyHocabaTu Oyiinua y3apo
KEeCHUIIIMaiIuraH CUHGIAPHUHAT TYFPU UUFUHIMCUTA EMUIITa MUCOJ KEJITUPUHT.

5-MABPY3A
Mae3zy: IKBUBAJIEHT/IIHK BA TAPTHF MYHOCABAT/IIAPH
PEJKA:
1. DKBUBaJICHTIMK MyHOCabaTH Ba yHTa MUCOJLIAP.
2. DKBUBAJICHTIUK cuH(Iapu pakTop-Tymiam.
3. Taptub MyHocabaTu Ba yHIa MUCOJLIAP.

4. Kucman Ba TY1a TapTUOJIAHTaH TYTIIaMiap.
AJIABUETIJIAP [ 1,2].
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1- mavpugh. A Tynnamaa aHukjgaHraH R OuHap MyHocabaT pedeKCuB,
CUMMETPUK Ba TpaH3UTUB OYica, y xoyiga OyHnmaili myHocabatra 4 Tymiamjaaru
IKEUBANEHMIUK MYHOCAbamu NeHnaIu.

DOKBUBAJICHTINK MyHOca0aTn ~ €KW = CHUMBOJUIAp OujiaH OeNruiIaHaIu.
Macanan: 1). Uxtuépuii 6ym Oynmaran 4 TymjiaMja aHUKJIAHTaH aiHaH

TEHIVIMK =" MyHOcabartu;
2). Tekucnukgaru TYFpU YU3HKIAp TYyIUIaMUJa AHUKJIAHTAH  [apauleJUIuK
MyHOca0aTu;

3). YuOypuakiap TyIiaMu/ia aHUKJIAHTaH YXIIAIIIK MyHOcabarTu;
4). ®azogaru reoMeTpuK (GUrypaJapHUHT TEHTIONUIMK MyHOCca0aTH Ba OoIKaiap.
bepunran A TynnaMHM yHJAAQ AaHUKJIAHTaH R wMyHocabar Oyiinua
SKBUBAJICHTJIMK CHH(JIapura akpaTuil MyMKHWH. ByHWHT y4yH Kydugaruda Wy
Tytwiagu. A tynnamaaru Wxtuépuit Oup a snemeHTHH onub® aRx mapTHH
KAHOATJIaHTUPYBUM Oapua xe A snemeHtinapHu Oupta C, cuH(ra KupuTamus.
Oumn A\C,=& O¥ynca, xxapacH 11y xoiga TyxTainu. Arapaa A\C, # & Gyiica,
be( A\C,) uu onamus. TymyHapiauku 0y xonaa bed sabg C,. Ouau 6apya y €
(A\C,) , bRy miapTHU KaHOATIAHTUPYBYH ) dJIEMEHTIApHU UKKuH4M Oup C, cundra
kuputamu3. Arap suau (4\C, )\ C, = G¥iica, sxapaCHHH [Ty )KOWJIa TYXTaTaMHU3.
Arapma (4A\C, )\C,z & o¥ynca, ce (A\C, )\C, vu omub cRz mapTHU
KaHOATJIaHTUPYBUYHU Oapua z snemenTiaapau oupta C, cuH(pTra KUpUTaMHU3 Ba X0Ka30
JaBOM dTamu3. TyIIyHapJIUKH, arap A 4ekim 0yiica, YeKIu KaJlaM/IaH KeMUH 4eKIn
coumaru C,,Cy ,...,C,, cundnapra, arapga 4 ydekcu3 Tyrmiam Oyica, 4ekin EKu
yekcu3z conmaru C, , C, ... cuHbnapra osra Oymamu3. by cundnapra
9KEUBANEHMIUK CUHGIapu NTeHNTIaIH.
CuHrapHUHT XOCWJI KWIHHHUIINATA Kypa a# b 6ynca, C, N C,= & 06ynmub
A=C,u CyU.... (1)
oymamu. (1) ra A myniamuune y3apo Kecuwmauoueaw KUCM MYNiaMIAp
ouprawmacuea éeuurmacu aevunaan. by Xxonga 4 TYIIIaMHM SKBUBAJICHTIIMK
cuHapura OynakiaaHraH (gpaxmopuszayusianean) 1e0 XaM IOPUTHIAIN.
Macanan: 1). Z - OyTyH coHJiap TyIUlaMuaru OYIMHUII MyHOca0aTH (x-y)/ m
HU onainuk (Oy epma m >(0). TymyHapiauku, Oy MyHocabaT OyTyH COHJIap
TYTUTAMHIaTy SKBUBAICHTIIMK MyHOCA0aTH OVYiaau, YyHKH:
a) VxeZ, (x-x)/m,
b) V x,yeZ nap (x- y)/ m naH (y-x)m HUHT OaKapUIUIIN KeJIHO YUKAIH;
¢) Xx,y,z€Z nap y4uyH (x-y)/ m Ba (y-z)/ m JapHUHT YPUHIHU SKaHIUTUAAH (X-Z)/ m
HUHT VPUHJIA DKaHJIUTH KeNuO YMKaau, ShHU KapajlaeTraH MyHocabaT OyTyH
COHJIAp TYTUIaMUJaru pedrekcuB, CAMMETPHK Ba TPAaH3UTHUB MyHOCA0ATIU.
DHJK 11y MyHoca0art 0yitnua Z H1 SKBUBAJIEHTINK CUH(]IapUra axxpaTailliuk.
Arap x =m g+ k Ba y = mt+ k Oyncaruna (x-y)/ m Oynamu. by epna
k=0,1,2,... m-1 6ynranu yuyH Oy cuHuap Kyiuaaruda 0yiaam.

o,-3m, -2m, -m, 0, m, 2m, 3m,...; {mq}=C,

oo, =-3mtl, 2m+l, -m+1, I, m+l, 2m+1, 3m+1,..; {mqg+1}=C,;

oo, =-3mt2, 2m+2, -m+2, 2, m+2, 2m+2, 3m+2,..; {mg+2}=C,
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o, 2m-1, -m-1, -1, m-1, 2m-1, 3m-1, 4 m-1,...; {mqg+m-1}=C,_,
[lynnait Kuauo , Z=CouCiuCu..u C,; .

C; HUHr Xap OuWp dJeMEeHTUra Iy cuH@HuHe udecupmacu aevunaau. (1) narum
SKBUBAJEHTIIMK cuHpuap tymnamu {C, , C, , C. , .. } ra ¢gaxmop-myniam
nevinnany Ba A/R xypununiaa oenrunananu. lemak, A/R x{C,, Cy, C., ... }.

IOxopuna kentupunran Mucoaumusaa dakrop-tymiam Z={C,,C,,C,, ...,C,.
1} 6Ynub YHTa m mMoodynu 6ytiuya yecupmanap cunghaapu myniamu AeAuIagu.

Arap m Monynu Oyiinuya yerupMmasuap CUH(IapuHUHT Xap OupujaH OupragaH
yerupmMa oJmbd CHCTEMa Ty3CaK XOCHJI OYyJIraH cucTeMara m Mmooyiu Oyluya
yeaupmanaprHune myia cucmemacu nevwnnanu. Macanan, {0,1, 2, . . . ,m-1}.

Arapma m monynu Oyinya 4YerupMallapHUHT TYla cUCTeMacuaaH m OuiiaH
y3apo TyOlapuHU ONMO cHCTeMa Ty3CaK XOCWJ OYyJraH cucremara m mooyau
Oytiuua YecupmaniaprHune Kexmupuieaw cucmemacu nevwnagu. Macanan: m=6
oynca, {1,5 }.

2). N- HaTtypaJl COHJIap TYTUIAMUHH KapaJaeTraH COHHUHT TyO €ku (Mypakkad) TyO
sMaciauru Oyinda gaxkropusanusian MyMKHH.

3). bapua xynOypuaknap Tymiamu M HU KYnOypyak TOMOHJIApU COHHU Oyiinua
SKBUBAJICHT CHH(Iapra aKpaTHUIll MyMKHH.

4). TyprOypuaknap TYymiaMuja 5KBUBAJCHTIUK MYHOCA0ATHUHM TOMOHJIAPHUHT
napaIe/UIMK TyIIyHYacH cudaTuaa KUPUTCAK, yaTa CHH(]: mapaiemiorpammiap,
Tpanenusiap Ba Xe4 KaH1al HKKF TOMOHHU Mapajuies OyiaMmaran TypTOypyakiapra
ara Oyiamus.

Marematka Ba YHUHT TaaOWKIapuia TapTuO MyHOocabaTu el aTairyB4Yu
MyHOCa0aT MyXHUM axaMusaTra 3ra. MIKKku COHHM MHKIOpH OYyiundva, oJamMIapHHHT
énurapu OViinya, KUTOOJApHHU >KaBOHIA TEPWIMINM Oyiindya TaKKocjaaraHjga Ou3
TapTUO MyHOCabaTra Ay4 KeJaMus.

2-mavpugh. A TYymIaMaard aHTUCUMMETPUK Ba TPAH3UTHB MYHOcCa0aT Iy
TYIUIAMJIaTu mapmub MyHocabamuy NeUnau.

TapTu6 MyHOca0aTy KUPUTWITAH TYIUIaMjapra mapmubianean myniamiap
JNEeUnIIaau.

Arap A TynnamMja aHuKJaHraH o TapTuO MyHocabaTu pediekcus Oyica, yHra
Kamouii smac mapmub mynocabamu, arap aHtupediekcuB Oyiaca sca xambvuil
mapmub myHocabamu TSHUIIAJIN.

3-mavpugh. A TynIaMa aHUKJIAHTaH p TapTuO MyHocabatu boznanean 6ynca,
AbHU A HUHT UXTUEPUM X, Y DJIEMEHTJIApU Y4YyH Xpy €K X=)y €EKU ypx
MyHocaOarnapjnan Oupu, Qaxat Oupu Oaxapwica, p Ta YUSUKIU mMapmud
MyHocabamu Neniaau.

Uusukau Oynmarad TapTuO MyHocabaTH oJaTAa KUCMAH MAaApmMuOIaHSAHIUK
MyHocabamu 1e0 IOPUTUIAIN.

Muconnap. 1). Counap TymiaMuja aHUKJIAHTaH KUYUK OHMACIUK ()
MyHOca0aTy KHCMaH TapTuO MyHOocabaTu Oyiaau.

2). Harypan connap TyniaMuja aHUKJIAHTaH KOJJAMKCU3 OYVIHUII MyHOcCaOaTH
XaM KMCMaH TapTud MyHocabaTu Oyiasu.
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3). ByTyH conyap TyrmiaMujia aHUKJAHTaH KOJIIMKCU3 OYIMHUII MyHOca0aTu
aca TapTHO MyHOocabaTu 3mac, YyHKU a/b Ba b/a nan a=>b xenud YuKMaigu.

4-mavpug. KNCMaH TapTUOIaHTaH A TYTUIAMHUHT @ SJIEMEHTH YUyH a< X
(x<a) myHocabatr A Tymiamaaru Oapya x Jlap y4yH Oaxkapwica, a ra A
TYIUIAMHUHT 9He KUYUK dJleMeHmu (9He kamma) NeHuaau.

Kucman taptubnanran Tyruiamiiap yMyMaH OJITaH7a SHT KWYUK €KW SHT KaTTa
AJIEMEHTTa dra Oynmaciurd MyMmMkuH. Taptu® MyHocabatu omatna ¢ OpKaid
OeNrmiIaHaau.

Muconnap.

1). Muxnopiapu OViinua TapTUOIaHTaH XaKUKUN COHJIAp TYIUIaMH JHT KaTTa
Ba OHT KWYMK dJICMEHTJIapra 3ra sMac.

2). Manduitmac XakuKWil COHJap TYIUIAaMH SHI KW4YWK 37eMeHT ( ra ora,
JICKUH SHT KaTTa 3JIEMEHTTa 3ra AMac.

3). Harypan connmap tymiamu OYynuHMII MyHOca0aTh OYWHWYa HT KUYUK
AJIEMEHT [ Ta 9ra, JIGKHH 2HT KaTTa AJIEMEHT MaBXKy/l dMac.

S-mavpugh. Arap KucmMaH TapTHONAaHTaH A TYIUIAMHUHT d OJJIEMEHTHAH
KaTbuii  Karra (KaTbUil  KUYMK) OYNTaH »yeMeHTIapu Oynmaca, a ra A
TYIUIAMHUHT MAKCUMAN (MUHUMAT) d1eMeHmuy TeHNIIaIu.

Kucman TaptuOnanran TymuiaM OWp KaHYa MakcUMal €K MUHUMAJ
aJeMEeHTIIapra 3ra OYJIuIIN MyMKHUH. f b

Mucosnap.

1). YOy rpaduknapaa ctpesika yuuaaru
AJIEMEHT ‘“‘cTpefika’” OOLUIAaHUIIUATH JJIEMEHT  a c
JaH “katTta” 1e0 oJalnuk. b,f nap Makcumanl e
AJIEMEHTIIAp ; a,C,d ap 3ca MUHUMAII DJIEMEHT-

Japup. d

2). A=N\{1} Tynnamnaru uxtu€puii a Ba b nap yuyH b\ a (b s7eMeHT a HUHT
oynyBuncu) b(a xabu &3unamu. byHmaii xonma Oapua TyO COHJIap MHUHHUMAI
AJIEMEHTJIAPHY TAITKWJI KAJITaH X0JIJIa YHT KMYHK 3JIEMEHT 3ca MaBKy I dMac.

6-mavpugh. Arap 4M3HKIM TapTUONAHTaH A TYIUIAMHUHT UXTUEPUN B-KucMm
TYIJIaMd JOMMO SHI KHYMK DJIeMEeHTra sra Oyica, OyHnmail Tymiamra myaa
mapmubaanean myniam Aeuunau.

Macanan. Hatypan connap TyIjamMu Tyja TapTUONAaHTaH TYIUlaMra MUCOJI
oynagu. lllynn xam TabKuajam Kepakkd, yMyMaH OJITaHja OepuiraH Tyruiamja
TapTUO TYIIYHYACHHU OHMp Heva ycyJuiap OuiiaH KUPUTHUIIT MyMKHH.

Macanan, Harypaiu connap tymiamuna 1) {1,2,...,n,...} -Tabunit TapTuo;
2) {...,n,...,2,1} -Teckapu TapTHO.
Nc Q - panuoHan COHJIap TYIUIAaMHIA XaM TapTUO MyHOCAOATHHM Typiuda
aHUKJIAIl MyMKHH.
Mag3ynu mycmaxkamaaui yuyn cagounap
1). A-tynnamaaru pediekcus, antupedaekcus, pediekcuBMac MyHocadatiapra
Tabpud OCpUHT.
2). bytyH connap tymiamuaaru 6upop pediekcuB MyHocadaTra MUCOJ
KEJITUPUHT.
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3). CummeTpuk MyHOCa0aT (CUMMETPUKMAC, aHTUCUMMETPHK) 1€0 KaH1an
MyHocabarra aiTuiaau?

4). Tpan3utuB MmyHocabar n1ed Kanaail MyHocabaTra anTuiaam?

5). DKBUBaNIEHTINK MyHOca0baTu ed KaHaail MmyHocadatra?

6). A TYyTIIaM yHJ1a aHUKJIaHTaH R SKBUBAJIICHTIUK MyHOcabatu Oyitnua KaHai
KWIMO cuHbIapra axpaTuiagn?

7). TapTub MmyHocabaTu 1e0 KaHaii MyHocabarra anTuiaan?

8). DKBUBAJIEHTJIMK Ba TapTHO MyHOCabaTIapura MUCOJIAP KEATUPHHT.

6,7- MADBPY3A
MAB3Y: HATYPAJI COHJIAP CUCTEMACHU. MATEMATUK
NHAYKIUA METOIU.BUPJIAIIMAJIAP. HbIOTOH BUHOMMU
PEXA.
1. Hatypan connap cucteMacuHy akCHOMATUK aHUKJIAI .
2. MareMaTuk MHIYKIIUS TIPUHIIATIH.
3. bupnammaiap. Y pUHIAIITHPULIIAD, YPUH aIMAIITHPHIILIAP, TPYIINANAILIap.
4. HetoroH Ounomu hopmymacu.
Anmabuérmap [ 1, 2] .

Connm  cHCTeMaJapHU YPraHWIIHUHT WKKA YCyJd KOHCTPYKTHB Ba
aKCHOMAaTHK YCyJUIapu MaBXkyA. by wWKkama ycynm xaM TYIUIaM TYyIIyHYacura
acocyiaHrad OYymuO, nactnad HaTypan KeWuH OyTyH, pallMoHall, XaKUKUW Ba
KOMITJIEKC COHJIap CHCTEMaJIapy Kapasiay.

KOHCTpYKTHB YCYJHHUHT MOXHUATH IIyHJAH HOOpPATKH, SHIU KypHJIAETraH
CUCTEMa aBBAJJaH MabliyM OViaraH TymyH4anap ¢EpaamMuga OaéH ATHIIAN.
Macanan, HaTypal COHJIAp CHCTEMAacH YyYyH OONIAaHFUY TYIIyHYa TYIUIaM
XucoOyianca, OyTyH COHJIAp CHCTEMAacd Y4yH OOIUIaHFWY TYIIyHYa HaTypas
comnmapaup Ba xoka3o. (KOHCTpyKTHB ycyira Harypal COHJIAPHH YCKJIH
TYIUIaMJIApHUHT KyBBaTH cu(aTha KHPUTHUIITHA MECOJ KHJIMNO OJIMII MYMKHH).

Commap cucTeMacMHM aKCHOMAaTHK yCyJja KypHIIga 3ca xap Owp
CUCTEMaHHHT aCcOCHH XOccallapy, akchomajap &paaMuia OepHiiau.

bu3 Kyiimna HaTypaJl COHJIAp CHCTEMAacHHU aKCHOMATHK YCYJia aHWKJIAITHH
Kapab uymkamu3. ByHUHT y4dyH acocuil Oonutanrud MyHocabar cudartuma “b
anemMeHm a dlemMenmoan Oegocuma KeliuH Keiaou ~MYHOCAOaTHM Ba Iy
MyHOca0aT YpuHIIU OYJIraH akcuoMaliap CUCTEeMacUHU OJIaMU3.

1-mavpugp. bupop 6y 6ynmaran N TYIUIaMHUHT a Ba b 3JIEMEHTJIapU yUyH
“b snMeMEeHT a 3NeMEeHTIaH OeBOCHTA KEHUH Kenaau’ MyHocabaTh YpuHIM OYiuo,
MasKyp TYIUIaM 3JIEMEHTJIapH YYyH Kyhumard 4 Ta akcmoma Oakapuiica, y XoJija
N TYIUIAMHUHT 3JIEMEHTIAPUTA HAMYpal COHAAp NENnIaau.

1) xeu Kanoail Hamypan coHOan Keulun Keamaunouean 1 conu maesdncyo. (Aeap
a oan begocuma KeluHn Keiaoueam snemeHmuu a' decax, 6y axcuomaza Kypa a'# 1).

2) ucmanean a HaMypan coHuoan 6egocuma KeuuH Keuysiuu seoua a' namypan
coHu maexcyo, avHu V' a,be N yuyn a=b <> a'=b’, .

3) 1 conudan 6owxa xap 6up Hamypan con bupma 6a axam oupma Hamypa
COHOQH KeliuH Kenaou, AvHu azap a'=b' <> a=b,Va,be N.
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4) acap namypan connrap myniamunune ucmanearn M xucm myniamu :

a) 1 nu y3 uuuea onca;

6) uxmuéputi ae M oan, a'e M skaunueu xkenub uuxca, M xucm myniam N
Hamypau couaap myniamu ounan ycmma- ycm mywaou, sviu M < N ( 1eM) sa
(ae M - a'e M) - M=N.
by akcnomara nHaykuus akcuomacu aeinnanu. FOkopuaaru akcuoManiap
cuctemacu aactiad uransH matemaruru [leano (1858-1932) tomonugan
KUPUTWITAHU YUYH, YIapHU [leano akcuomanapu NeAnau.

NHykiust akCHOMaCHHUHT MOXUATH Kyiiugaruda: V' n € N yuyH A(n)—
B(n) Teopemanu ucOoTiarana aBBajl yHHHT POCTIUTH 7 =1 Ja KypcaTuiiau.
Cyurpa TeopemManu n=x yuyH YpuHiH 1e0 onub n=k+] Oynranga TeopeMaHuHT
pocT skanuru ucoornanaau. [llynnan keitmH TeopeMa ucTaiaral # HaTypaji COHU
yUyH TYFpu 71e0 XucoOaaHaau. DHAU [Ty YCYJIHUHT TYFPU IKAHIUTUHH
ucOOTIaNMuU3.

Teopema. ( Mamemamuk unoyxkyus npunyunu). Arap oupop B(n) Tacauk n=1
Y4yH pOCT 0Y1In0, YHUHT n=Fk 1a pocTiMruaad n=k+1I aa pocT 3KaHJIUIU KeJInuo
YHUKCa, Y X0JIJ1a B(n) TacCAUK UCTAJITaH 1 HATypaJl COHU YUYH XaM YPUHIIU OYau.

Hcoomu. dapas sraiinmuk , Mc N tynnam B(n) Tacauk YpuHiu Oyiraxn
Ty1UIaM OyJiicuH. Y XoJja Teopema mmaptura kypa I e MBa I'+2e M, 2'+3 e M,...
. leMak, HHOYKIHs akcuomacura kypa M=N.

Muconnap.

1 IP+2°4+3%4 4 nP= n._.r:+l_ﬂ:2.r:+l'_u (1)

o
TEHIJIMKHUHT 0apya HaTypasl COHJIAp YUyH YPUHIIU YKAHIUTUHA UCOOTIIANITHK.

n=1 na (1) nan I’ =(1/6)1(1+1)(2-1+1) — I[=I HJ XOCHI KHIAMH3, SbHH
n=I na (1) TEHrMUK YpUHIIH.
®apa3z sTailnuk n=k 1a 6epuiirad TEHIJIUK YPUHIIN OYJICUH, IHHU

k(k+1)(2k+1)
1422435 .+ K=

. . (2)
bu3 6epunrad TeHrTMKHUHT n=K+1 y4yH YpUHIN SKaHIUTHUHH, STbHU

(E+1)k+21(2k+3)
1422435 . 4K+ (k1) = —— R k+3) 3)
TEHTJIMKHUHT YPUHIIM YKaHJIUTHHU KypcaTaMu3. XaKuKaTaH xaMm (2) ra kypa

. fomo d . . =%
(R+11 2k~ +k+6k+6|

1242%+3%+ .+ (k+1)*= E— (k+1)*= - =
k+D(2K° +7k+6)  (k+1) (k+2)(2k+3)
& & ’

ssbHH (3) TeHr MK Yypuniu. Jlemak, rokopuaa ucOoTiianran Teopemara kypa (1)
TEHTJIMK UXTUEPUHN 1 HATYpaJl COHU YUYH YPUHIIN.
nin+1)

2
2. PH2°+3%+ .+ n3=( ) SKaHJIUTUHU UcOoTiaHT. ( by Mmycrakun

Oaxkapull yuyH yira Bazuda).
Yexnu coHaru 3JaeMeHTIapiad MabliyM TapTHOa 010 Ty3UiIral
rypyxJjapra oupukmanap Aeuiau.

-
L
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bupukmanap 3 Typra: ypuniawmupuus, YpuH aimauimupuis 6a
epynnaniauinapra 0yIuHau.
1. Vpunnawmupuwinap. m >nementna n tagas (1< n<m ) Ty3unrag
YpUHIaTUpUILIAp 1e0 Oup-Oupuian kKamuaa OupTa 3JIeMEHTH OUIaH EKU
3JIEMEHTIAPUHUHT >KOUJIAIIMII TapTHOU OniaH gapk KMWITyBUM OUpUKMaiapra

n
auTUJIaaud. m 3JICMCHTIAAH #1 TaldaH Ty3WJII'aH YPHUHJIIAIOTHUPHUILIIAP COHNHU Am

ownan 6enrunaitmus. by rpekda “Arrangument” (YpUHIAIITHPHUIL) CY3UHUHT OO
xapbuIaH OJIMHTaH.

Mucon. a,b,c ydta snemenTAaH | TagaH Ty3WwiraH YpuHIAIITUpULUIAD a, b,
1 9
¢, YIApHUHT COHU A; =3; 3 sneMeHTHnaH 2 Ta Ty3WIraH YpHHIAIITHPHUILIAp: ab,
ac, bc,ba, ca,cb; OymapHuUHT COHHM 4;=6. 3 ojueMeHTZaH 3 Ta Ty3WIraH
) , , £=6
Ypunnamtupuniap: abe, bac, bea, acb, cab, cha; GynapHUHT COHU XaMm :
Ymymas,

A = m(m-1) (m-2) ... (m-(n-1)) 4)
DKAHJIMTUHU KYPCATHIII MYMKHH.

XaKkuKaTAaH xaM arap a; , d; , ... , dm.; , a4, dIEMEHTIap Oepunran OyIca,
ynapaad | TagaH Ty3wiraH YpUHJIAIITAPULUIAD d; , A2 , ... , Apg , Gy OYIHMO,
VIIApHUHT COHU A, =m Ta TeHT.

m DIIEMEHTAAH 2 Ta Ty3WIraH YPUHIAMTHPUIILUIAPHU XOCHII KWW YIyH M
aNeMeHTAaH lTa Ty3wiraH YpUHJAIITHPHUILIApHU €30 Oonub, yJapHHUHT Xap
OMpPUHUHT EHUTA KOJITaH m-] Ta 3JIEMEHTHU €310 YMKUII KUPOS:

aja; ayaz, .., ApQu;, 4A;dy
aZ al: a2 a3 ) e aZ am—] ’ aZ am
adnd;, Ay dy , ... , Ay am—Z, Ay Ap-|

Oynma m Ta catp Ba m-I Ta ycryH Oop. Hemak, A.=m(m-1). Dugu m
dMIEMEHTAAH 3 TaJaH TYy3WIraH YPUHIAMTHPHIIAPHA XOCHI KWW YIyH M

AJeMEHTAAH 2 TajaH m(m-1) Ta YpUHIAIITUPUIUIAPHU €3U0 ONMO yIapHUHT Xap
OMpPUHUHT €HUTa KOJTaH m-2 Ta 3JIEMEHTIapHU €310 YNKAMU3:

apazas, apazay, e ayazam.p, apaz ap
ajasa;, ayjazdy, .., apasdm.g, apdsap
Andp1 Ay, Audy1d2 , ..., A A1 A3, Ay Ay Ay 2

By epma m(m-1) Ta catp Ba m-2 ta ycryn 60p. Jlemak, A4 =m(m—1)(m-2).
By sxapaénnu n mapTa Takpopsad (4) hbopmynaaHu XOCHI KAJIaMU3.
Mucon: A} =5(5-1)(5-2)=5-4-3=60 .

2. Ypunm ammawmupuwnap. m Ta DJEMEHTAAH TY3WITaH YpUH
anMamutupunuiap Ae0 xap Oupuga m Ta 31MeMeHT O0ynuO, Oup-Ompuman Qaxat
AJIEMEHTJIAPUHUHT JKOMIAIIUII TapTUON OmnaHTuHa (apK KUITyBYM OMpHKMaiapra
anuThiIagu.
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m Ta 3JEMEHTAAH Ty3WJraH YpUH aaMalThupuiuiap conu P, (permutation)
cy3uHuHT 6011 Xaphu Onnan OenruiaHay.

Tabpudra kypa

P,=A4 =m-1) (m-2)..3.2.1=m! (5)

Mlynunrnek A4, = m(m-1) (m-2) ... (m-(n-1))= m(m-1) (m-2) ... (m-(n-1))-

m-n){m-n—1):3:2:1 m! Pm

m-n){im-n—1)-3.2:1 m-—n)! P

P,.
ABHU 4 =" (6)
PJ‘H-—H

3. pynnanawnap. m dAEMEHTIAH 1 TaJaH Ty3WiraH Tpynmaiammap aed xap
Ooupuaa n Ta EMEHT O0Ynud, Oup-OupuIaH Kamuaa OupTa JIeMEHTH Omnad ¢apk
KWJIyBYM OMpUKMaiapra auTuiaay.

m DIEMEHTHaH n Tajad Tyswirad rpynnananviap coun C, (combination

cy3unuHr 60w xapdu) Ounan Oenrunananu. Taspudnan C,, P,=A, . Bynnan

An
Cl’l —
s (M)
Jlemak,
C'Z:m(m—l)(m—Z)“-(m—(n—l)) ®)
n!
(6) Ba (7) nan
A, Ppy
Cn — — ITL
" Pi‘? Pi‘?'. =TT Fﬂ . (9)
(9) nan (5) ra xypa
- m!
" nl(m-n)! (10)
Xoccanapu :
1° ch=Cy.
m—n Pm n
Xakukataan xam (9) C, "= P p =C,
N
Hcbotu.
oo mm=D(m=2)-(m-(n-1)) m@m-Dim=2)---(m=-(n-D)m-n) _
o n! nl(n+1)
m(m—1)(m—2)"-('"—(11—1))(1Jr (m—n)j _mm=DY(m=2)--(m=-(n-D)(m+1) _
n! n+l (n+1)! el
19

PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

BusC, =1 1ne6 Genrniab onamus.

Hvromon 6unomu. busra ypra makradiaap/iaH MabIyMKH
atb =a+b
(a+b)’ = &’ +2ab+b’
(a+b)’ = a’+3a’b +3ab’+b’.
DHau (a+b)" HE XaM Iy Tap3[a €3WIl MyMKHH SKaHJIMTHMHH UCOOTIaiMU3, STbHU
yi0y TEeHTIUK YPUHIIN:
nin—1)(n-2]

(a+b)n — an+nan—1b + nin—1) - an—3b3+ +bn . (11)

By dbopmynanu ucbornam ydyH, aBBaJIo KyHUJaru TEHIJIMKHUHT UXTUEPUNA
HATypaJl COH 71 YUyH YPUHJIM SKaHJIUTUHUA KypCcaTamMus:
(a+b)) (a+h,) (a+bh;) ... (a+h,) =d"+ s;d"" + s,a"" + s;d"7 +++s,, (12)
Oy epaa

Sy :b1+b2+ +bn

S2=b; b, +b; by + - +b, ;1 b,

§3=b; by b3+ bib, by + -+ b, 5b,.; b, (12)

Sy :b] bg bn .

(12) -rerrnuk n=1 na ypuunu (a+b,)' =(a+b;). Dumu papas kunaitnmk (12)
TEHIJIMK #>] yuyH YpuHiu OyicuH. bu3 yHUHT n+/ yuyyH XaM YpUHIIA
SKAHJIUTUHU UcOoTnaiimMu3. (12) HUHT uKKana ToMoHuHH (a+b,.;) ra
Kymmantupamus. Y xoijaa

(a+b)) (a+b,) (a+b;) .... (a+b,) (a+b,s)) =

=a""+ S,d" + S,d" + S;d" -+ S,a+ S,

an—Zb 2+

1
£

Oy epaa
S;=81+by1= bytby+ - +b,+by
S> =82+ 80y =b; by +b; by + - +b, b,y
S3 =83+ 850,41 =b; b, b3+ biby by + -+ by, 1D, by
Sp= brby= byt F+bybs by
Sus1=b1 by b, by .
Hemak (12) hbopmyna uxtuépuil n HaTypasl COHU YUyH YPUHIHIUP.
Arap (12)na b; =b,=...=b,=b neb oJICaK :
(a+b)" =d"+ C,'a"'b + C,;7 a"’ b+ C,’ d" b+ ... + C,'b" (13)
bynna (8) popmynanan doiinanancax (11) kenud yukaau .
(13) Hu Kyiingaruya €3ul MyMKUH :
(a+b)" =C2a"+ C:d"'b+ C2d" 7 b+ C3a"b’+ - +CIb"  (14)
Masbiymku C. = C, P6ynrann yayn Heroton 6unomu opmynacunaru Gomiian
Ba OXHMpHUJAH OUp XU Y30KIMKIA TypraH XaJJapHUHT Koddduiuentiapu
(ouHoMuan ko3¢ pULHUEHTIAP) TEHTAUP.
Arap (14) na a=b=1 pne6oncak: 2" = Cl+ Ci+ Ci+ Ci+ - +CF;

arappa a=I, b=-1 ge6oncak: 0 C°- C*+ C?- C3+ -+ (=1)"C]! éxn
OyHmaH c'+c’+ct+ci+.. =c+c+c’+C/ + .
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AbHUA Ky(PT VYpuHmarn OMHOMHAN KOIP(PUUMEHTIAp WUFUHIUCU TOK VYpHUHIA
Typran 6uHOMHaN KO3 PUIMEHTIap HUFUHIUCUTA TEHT.

Muconnap

(a+b)’ =1 1

atb =a+tb 1 1

(a+b)’ = a’+2ab+b’ 1 2 1

(a+b)’ = a’+3a’b +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°b°+10a°L° +5ab'+b° 1 5 10 10 5 1
by éhunmanapnaru OuHomuan koudduuuentinapuu Illackan yubypuacu ned
aTaJIyBYW YHT TOMOHJIa KEITUPIIITaH yuOypUak EpaamMuaa aHUKIal MyMKHH.

Mae3ynu mycmaxxamaauwi yuyn cagoanap
1. ITeano akcuoMaslap¥HU AUTHUHT.
2. MareMaTuk MHAYKIUS METOJUHUHT MOXUSTH XaKHJ1a ranupu0 OepuHT.
3. Teopemanap Ba yJaapHHU UCOOTIAII yCYJIapy XaKu/la HUMajlapHu Ousacuz?
4. bupnammanap KaHaai Typiaapra 0ynunaau?
5. m aneMeHTAaH n Taaad (I <n<m) TY3uirad YpuHIAMITAPUIILIApTa Tabpud
OepuHr.
6. m DIEMEHTIAaH TY3WIraH YpuUH aJMallTUpUIUIapra Tabpud OepuHr Ba
YJIApHUHT COHMHH XUco0amt GopMyIacuHu E31HT.
7. m anemeHTAaH ntagaH(/< n<m) TY3UiTaH rpynmnananuiap 166 HuMmara
anTmiaau’?
8. HetoToH OmHOME pOpMYITaCHHU E3UHT.
9. bunomuan kordunreHTIap KaHaai xoccanapra sra?
10.I1ackan yuOypuaru Ba OuHOMHAN KOdhDUITMEHTIIap opacua KaHaai OOFIaHMIII
6op?
8-MABPY3A
MAB3Y: AJITEBPAHK AMAJ AHUKJIAHTAH TYIIIAMJIAP BA
AJITEBPAJIAP
PEJKA.:
. bunap, n-ap anreOpauk amasmiap. Ainredpa TyluryH4acu.
. bunap anreGpaunk aMaquIapHUHT XOCcalapH .
. Henrpan snementnap .
. Perymsap anementiap .
. CUMMETpUK 3JI€MEHTIIAp .
. AnreOpauk amanra HucOaraH Enuk Tyuiam. Mucosuiap.
. AMaJUTapHUHT aJIUTUB Ba MYJIbTUIIJIMKATUB E3yBHU.

AJIABUETIJIAP [ 1.2].

Xo3upru 3aMoH anredpacu TYIIaM Ba YHUHT JJIEMEHTIIAPH YUYH aHUKJIaHTaH
anreOpavK amajllap Ba yJIapHUHT XoccajdapuHu ypra"aau. dapas sTalliuk Ousra
oy 6ynmaran 4 TyminaM Oepuirad OYJCUH.

1- mavpugh. AxA TYFpu KynakTManu 4 TYmiamra Moc KyroBud o . A XA—>A
aKcimaHTupuira A Tyriamaa aHuKJIaHTaH OuHap aieedpauxk amas NeRunaiu.

NN BN -
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Tabpudra acocan (a,b), (a,b € A ) TapTubianran xy(QTaukka c €4 31E€MEHT MOC
KeJIraHu XoJija (b,a) ra ¢ IIeMEHT MOC KelIMacIaH OomKa Oup d €A 3IeMEeHT XaM
MOC KEJIMIIM MyMKHH. O, aKCIaHTUpHILI €paamuna a X be A xA xypraukka ceA
MIEMEHTHUHT MOC Kyiwmmu o(a,b)=c, (a,b)a=c, aab=c xypuHHILIapIA
oenmrunananu. Opataa KYNMuWiIMK —Xojulapja OuHap anreOpauk amajulapHu
Oenrmnam ydyH maxcyc *, +, L, T, .. Oenrmmap xaMm wunuiatuigaan. Makrtad
MaTeMaThKa KypCcHJaH MabiyM OViraH apu@MeTHK KYIIWII Ba KyHNaWTHPHII
amajiapu Xam OuWHap aJiredpank amasiapra MUcoj Oyiia oJaiu.

2-mavpuh. Arap A"=AxA Xx.. XA pekapT KymadTMaHUHT Xap Oup (a,
az,...,d,) dNEMEHTUra A TYIJIAMHUHT TOHA @,; DJIEMEHTH MOC KyWuIIraH O0yica, 4
TVIIaMIA paneu n 2a meue oynean (n YypuHiu, n-ap) areebpauk aman aHuKIaHTaH
JNeUnIIaau.

n-ap anreOpauk aMajiHu o OujiaH Oenrunacak o (a; , a; ,..., @,) = d,+;. bab3u
xoJapna a,.; ¢A oynumum myMmkuH. bynnai xomnmapaa kapanaérran o anreOpauk
aman A TymiamMaaru Kucmuu areeopaux amai ned puTHUIaan.

Anrebpank amaiap HOJb, OUp, UKKH, Y4, ... YPUHIM OYJIUIIN MyMKHUH. YJap
MOC paBHIlIJia HYJIap, yHAp, OMHAp, TEpHAp,..., n-ap alIredpauk aman JIeurian.

1). A TYIIaMHUHT HWCTalNraH »3JIEMEHTHHH allOXMJa OJUIl — HyJap
anreOpank amanup.

2). P(M)- M tynnaMHHUHT Oap4a KUCM TyIUlamjaapu TYmiamu OVicuH. Xap
oup Ae P(M) tynnamra yHuHT TYaaupyBuucu A' =M\A HuU MOC KYIOBYH
aKCIAHTUPHUII yHAP anreOpauk amaira MUCOJ Oyaau.

3). Harypan connap Tymiamujgara aiupuin aMmaid KUCMUN anreOpank amalra
MHUCOJ OY1au.
4). ByTyH coHJlap TymiaMuaru OyJauiin aMaiu XxaM OyTyH COHJIap
TYIIJIaMUJIard KUCMUN alreOpanik aMaliiup.
5). n Ta HaTypan CoHnap da;, a, ,..., d, ra yJapHUHT 3HT KaTTa yMyMUN
OynyBuMcH d HU MOC KYIOBUM amal n-ap ajareOpauk amaiijaup.
buprta A Tymiamna anukjianran 6apya anreopavk amamiap f;, f> ..., f; OYIcuH.
3-mawvpugh. bym 6ynmaran 4 Ty1iaMm Ba yHJa aHUKJIAHTaH ajlreOpank
amasiap Tymiamu {2 naH Ty3uiran (A; ) Ky pTIuKKa areeopa nednnaam.
Arap () naru amaiyiap COHU Y€Ky Oyiica, ynap caHad KypcaTwiaau, sSbHU
A fi, fo s fy ) xypunumpga &3wnamu. A=(A; €2) 6ynca, A tynnamra A
anreOpaHuHT acocuti mynaamu, 2 Ta 3ca acocuil amaiiap myniamu aevuunaau. f
aneebpaux amannune paneu r(f) xypunuiiga oenrunananu. (r( f; ), r(f2 ),..., r(fy)

ra
A;f1,fr,... [s) aneebpanune munu ISHUIAIN.
Macanas, (N; +,.), (2,2,0) Tumm
(Z;+ -,.), (2,2,2) Tammum
(PM) ; U, N, "), (2,2,1) Tunmu anredpaaup.

bunap ancedbpaux amannapnune xoccanapu. ®apas staitnuk, L Ba T map 4
TYyIUIamMaary uxtTuépuit OuHap anrebpauk amamiap OyicuHmap.
Arapna A TYIIaMHUHT UXTUEPUI a,b AIeMEeHTIIapu KOMMYTaTUB yU4yH
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al b= bl a Tenrnuk ypuniau 6yinca, L amanHu 4 TYIIamMaara KOMMymamue
aneebpaux ama NeHnIaIu.

Arap A TYyIUTaMHUHT UXTUEPHH a,b,c € A dIeMeHTIapu yuyH (a1 b) T c=
aT(bTc) tenrmuk Oaxapwica, | anreOpank amanra A Tymjamaarud
accoyuamus ouHap aneebpaux amai AeUUIaau .

Arap A TynnamMHUHT UXTUEPUN a,b,c€ A 3neMeHTIapu yuyH (a L b) T c=
(aTc )L(bTc) tearnuk ypunmm Oymnca, | anreOpaumk amanm | amanra HucOaTaH
oucmpuoymus aneeopaux ama JeHnIaIu.

Arap | aman accormatuB Oynca, (alb)lc éku al(blc) €3yBaa KaBciaapHU
TYIIAPUO KOJIIUPHUIIT MYMKHH.

Muconnap. 1). Connap tymnamnapu N, Z, O, R naru apupMeTuK KyUIUII Ba
KYTIAaUTAPHUIN aMajylapd KOMMYTaTHB Ba acconuatuBaup. lllyHuHTHek, Oy
TYIlamiiapaa — KynmauTupuil — Kymuimra  HucOaTaH — AMCTPUOYTHB — XaMm
c(at+b)=ca+c'b, nexkuH KymUII KYNaWTUpUIIra HUCOATaH JUCTPUOYTHUB >SMAC:
(cca)+b # (c+b)-(a+b).

2). Z naru ailupuil aMalld Ba Japa)kara KyTapull aMmajulapd KOMMYTaTHB
mMac: a-b=b-a; a’#b".
by alinpuir Ba 1apakara KyTapuIill aMaJIJIapy aCCOLMATHUB XaM 3Mac.

3). P(M) Tynnamja aHUKJIAHTaH U, M aMaJlapd KOMMYTaTHB, aCCOIIMATUB Ba
xap OMpH UKKMHYKMCHUTA HUCOATaH TUCTPUOYTUB XaMIup.

Hevimpan snemenmnap. T A Tymnamaa aHUKJIaHTaH OWHAp aareOpauk ama
Oyncun. Arap A TyTuIaMHUHT UXTUEpHi a €A yuyH A na a T e=a (e | a=a) mapTHU
KAHOATJIAHTUPYBUH e DJIEMEHT MaBXy[a OYIica, e ra yue (uan) Hetimpan 1emeHm
JIennIaau.

Arapna Vae A yuyn ale= eTa Oyica, y Xonaa e ra Heumpan d1eMeHm
JNEeUnIIaau.

I-meopema. Arap T OuHap anreOpaWK amajnra HHCOATaH HEHUTpasl dJIEMEHT
MaBxyj OViica, y sirOHaup.

XakukaTaaH XaM arap e Ba e’ JJapHu HeUTpaJl dJIEeMEHTIIap JeCaK:
alTe=eTa=aBaaTle =e'Ta=a06ymumm kepak. Y xonmae=e'l e=e’.

Hamuowca. Arap T amanra HucOatan HEHTpall 3JIeMEHT MaBxky[ Oyica, 6bapua
VHT Ba YaIl HeWTpaJ dJIeMEHTIIAp 1Ty HeHTpaJT 3JIEMEHT OMJIaH yCTMa-yCT TYIIaH.

Muconnap. 1). Z, O, R connap Tymiamiapujaa KyIuiira HucOaTaH HeuTpai
anemMeHT 0 conuaup. by Tymnaminapaa kynaitupuiira HucOaTaH HEUTpall SIEMEHT
1 connaup.

N-HaTypal COH TyIJlaMHJia KYIIMIIra HUcOaTaH HEUTpal SJIEMEHT MaBXKy[
aMac, KynaiuTupuiira Hucobaran sca 1 nup.

2). P(M) Tynamuiara U aMaira HucOaTaH HEUTpall AIeMeHT & Oy TyTuiaM;
M amaira HucbaTaH HeHTpas 3JieMeHT 3ca U- yHuBepcas TymiaMm Oyiaau.

Pecynap snemenmnap. Arap a e A aneMeHT UXTUEPUiA b, ¢ € A dIEeMEHTIAp
yayHa I b=aTc (bTa=c T a) tenrnukian b=c kenubd yukca, a ra | amaira
HUcOaTaH A TYIIaMIArH yHe pe2yasp (wan pe2yisp) saemeHm NeUiain.

Arap ae A snement | amanra HEUcOATaH Yam Ba VHT peTryJisip dJIeMeHT Oyiica,
y XO0JIJ1a YHTA pe2yaap d1eMeHm ICUnIIaiu.
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lynnaii kuauO, arap a peryisip dieMeHT Oyinca a [ b= a T ¢ TEHIHMKHH a Ta
KUCKapTUPUILI MYMKHH.

Muconnap: 1). Xap 6up OyTyH COH KYIIHIII aMajaura HucOaTaH peryssipiup.

2). Honpman dapkiu xap Oup OyTyH COH KynauTupuinra Hucoatan peryssp. 0
aca peryisp sMac.

3). N 1ymiamaa gapaxkara Kyrapum a =a’ — x=y (a>1) xoccara sra
oynranu yuyH 1 pan Oomka Oapya sjiemMeHTiap Oy amanra HuUcOaTaH YHTJaH
peryiassp Ba x“= y* Oyaranu yayH N HuHr Oapya d3JeMEHTIApd dYaraaH
perymnspaup.

2- meopema. Arap a Ba b snemMeHTIap accouuatuB OwHap | amanra
HUCOaTaH peryisip Oyicanap, yJIapHUHT KOMIIO3MIMSCH a | b Xam T amanra
HucOaTaH perysp Oymaau.

Hcbomu. a Ba b nap perynsap oynraam yaya a | ¢ =a'l d qan c=d Ba b1 c=
=bTd nan c= d xenmb ymkamu. DHAU (apa3 dTalIuK, ¢ Ba d dJIeMeHTIap (a |
b)Tc = (al b)Td mapTHH KaHOATIAHTUPCUH. Y  XoJyja [ HUHT
aCCOIMATUBIIUTUAH
(al b)Tc=aT(bT c)Ba (aTb)Td=aT (bTd). bynapHuHr 4an TOMOHJIApH TEHT
OYNTaHJIMTH YYYH YHT TOMOHJIApU XaM TEHT OYJIMIIN Kepak:

al®T c)=aT(T d)—>bTc=bTd— c=d. lemak, a € A >IeMEHT 3JIEMEHT
VHIJaH perysip sKkaH. HangaH peryysipiury XxaM Iy yCcyJijia KypcaThiiaau.

Cummempux snemenmaap. Dapa3 sTainuk, | A Tymiamaara HEUTpan
aJieMeHTra sra OynraH OuHap anreOpauk aman OYJICHH. a€ A DJIEMEHT YYyH
aTu=e, (ula=e) MapTIapHA KAHOATIAHTUPYBUYU UE A DIEMEHTIa @ DJIEMEHTTA
HUCOATAH VHe (Yan) cummempux sjiemenm IeHniIau.

Arapna, ala'= a'Ta= e TeHrnuk Yypuniu Oyica, y Xojja dSJIEMEHT a
ANEMEHTTa CUMMEMPUK deMeHm TeHIITan.

Muconnap. 1). Z Tymiamaa KYmIMII aMaidra HucOaTaH @ dJIEMEHTTa
CUMMETPHK dJIEMEHT -a Oynaju.

2). R tymnampa xynailtupuin amanura HucOataH a (a# ()) sieMeHTra
CUMMETPHUK d3JieMeHT [/a O0ymamu. 0 y4yH 3ca Oy XoJJja CHUMMETPUK DJIEMEHT
MaB3KyJl dMac.

3-meopema. AccomumatuB | amanra HUcCOATaH a DdJIEMEHTra CUMMETPHUK
AJIEMEHT MaBXy1 OYIica, y sTOHAMP.

Hcoomu. Papa3 sTallnvkK, u,v Jap a ra CUMMETPUK 3JIEMEHTIap OyicuH. Y
xomma alu=ula= e Ba alv=vIa=e. T aMalHUHT aCCOLMATUB DKAHJIUTUIAH
u=ule=ul (aTv)=uTa) Tv=eTv=v.

Hamuowca. Arap a ra T amanra HUcOaTaH CUMMETPHUK AJIEMEHT a’' MaBXKy/
Oynca, y X0J/1a a JIeMEHTHUHT Oapya YHT Ba 4al CUMMETPUK DJIEMEHTIapH a' ra
TEHT OYJajIu.

4-meopema. Arap a Ba b 3IeMeHTIap YYyH acCOIMATHB | amayra HucOaTaH
CUMMETPHUK @' Ba b' 3eMeHTIap MaBxKyz Oyica, y Xoima a [ b ra CHMMETPHK

AJIEMEHT XaM MaBXyn Bay b'T a’ nan nubopar 6Viagu.
Xakukartal xaMm, (a1 b) T (b'T a')=((aT b) T b)T a'=(aT (bT b)) T a’
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(aTe) Ta'=aTa'T e.

Hamuowca. Arap a >1eMeHT ydyH accollMaThB | amalira HucOaTaH
CUMMETPUK dJIEMEHT a’ MaBxKyJ1 OYIica, @ 3JIeMeHT | amalyira HUCOaTaH peryssip
aeMeHT Oynaiu.

Xakukaran xaMm, a | a'=a"l a=e 0ymu0, al b=alc O6yacun. Y xonmga
a'l (@aT b)=a'T (aTc)éku(a'Ta) T b=(a'"Ta) T ¢ Oyamarnsca el b=elc —>
b=c.

dapa3s Taituk, 4 Tyiamaa | - OuHap aman aHWKJIaHTaH OYJicuH Ba BCA
oyncun. Arapna a,be B, a T beB 0¥ynca, y Xonaa B Tymuiamra | amanra HucOaTaH
enuxK myniam JeAnIaan.

4-teopeManaH KenuO 4YMKAJWKH, accoIMaTHB OwHap aman | ra HucOaraH
CUMMETPUK dJIEMEHTTa 3ra OynraHn 6apua 3JieMeHTIap TYIJIaMu | amanra HucbataH
enukaup. Bc A 6Vnca, A na aHuKTanrad | amaji, B ma 6upop T'OuHap anrebpank
amanHu anukiaiau: a'l 'b=al b, Vabe B.

by xonga T amanra B Tyrmiamaa aHukiIaHraH | ' awmainune A dazu oasomu
JNEeUnIIaau.

Arapna T aman y €éxku Oy MabHOAA apuPMeTUK Kyl (KYyIalTHPHUII) amalin
Ownan Oofnmk  OYyica, YHra adoumus (MyIbmMuniukamus) aneeopaux ama
nevunanu Ba + (-) Owian Oenrwiananu. by xonmna vedTpan snementra Houb 0 (1
OWpIUK) 3JIEMEHT, CHMMETPHK 3JIEMEHTIa 3ca KapaMa-Kapiy (TecKapu) 3JEMEHT
JNEeUnIIaau.

Mae3ynu mycmaxkamaauwi y4yH cagonnap
1). Anreb6pauk aman TyuryHdacu. Mucosuiap.
2). KommyTaTuB Ba accouuatuB ajnreOpavk amaap.
3). Heittpai snemeHT ne0 KaHaai emMeHTra antunaau?
4). CHMMETpPHK 3JIEMEHT J1e0 KaH/Iai dJIeMeHTra anTuiaam?
5). Slpum rpynmnara Tabpud OepuHT.
6). YMymitaiiral acCOlMaTUBINK KOHYHUHU TYITyHTHPUHT.

9,10- MABPY3A
MAB3Y: 'PYIIIIAJIAP, KHCM I'PYIITIAJIAP BA YJIAPHHHI
XOCCAJIAPH.
PEZKA:
1. Kuewm rpynmanap. Mucosuiap.
2. I'pynnanap Ba yJjiapra MUCOJUIap.
3. I'pynnaiapHuHr coaia XoccaaapHu.
4. YMymamras acCcolMaTuB KOHYHH .
5. F'omoMopd Ba nzoMop@d rpymmanap.
AJIABUETIJIAP [1,2,3]
dapa3z sraitnuk, Ouzra OuTTa OMHAap | Ba yHap * aireOpavik amain
aHukJaHrad G Oy Oynmaran Tymam Oepuiran O0yicuH. Arapaa G TYIUIAaMHUHT
AJIEMEHTIapy YHJAAa aHWKJIAaHTaH | amaira HUcOaTaH acCOIMAaTUBIUK KOHYHHUTa
oyiicuHca, IbHU:
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1). Vabce G— (aTb)Tc=aT (bTc) TeHrnukHU KaHoaTiaHTtupca, ( G, T)
anreOpara | amanra HucOaTaH sApum epynna AeHuIau.

Arap ( G, T,*) - spum rpynna

2). Yae G, deeG, aTle=ela=a;

3).Vae G, Ja'e G, aTa' = a'Ta= e, mapriapHu KaHOATIAHTHUPCA,

(G; T,*) ra T amanra HucOaTaH epynna ACHUIAIN.

era G =( G, T,*) rpynnaHufr Heumpan 3j1emenmu, a' ra 3¢ca @ dJIeMEeHTra
cumMMempux dIEMEHT JIeHnIaIu.

Arapna G =( G, T ,*) rpynmaHuHT 3JIEMEHTIAPH
4).Va,be G - al b=0>b T amaptHu Kanoatnantupca,G ra Kommymamus
epynna éxu Aben epynnacu NeMnIain.

HeiiTpan snemenTra sra 6yiaran sipuM rpymnmnara MoOHouo ASHUIaIu.
Arap Mc G 6ymu6 ( M ; T, *) rpymnma 6yinca, Oy rpynmara G =( G; T,%*)
2PYRNAHUHS KUCM 2PYRNAcy NeAnIaiu.

1-meopema.Arap G =( G; T, *) rpynna 6yica, yHUHT UXTUEPUN KUCM
TymiamMu M HuUHT | amainra HucOaTaH KUCM Tpymmna OYVIUIIM YIyH:

1. Yhh'eM, hTheM; 2. VheM, h'eM
MapTIAPHUHT OaXKapUIIUIITHN 3apyp Ba €TapJIuIup.

Hcoomu. 3apypuit mapt. ( M ; T, *) rpynna 6yncun, y xonma 1) Ba 2)
HIapTIAPHUHT OaKapUJIUIIHU TpyIna Tabpuduaan 6eBocuTa Keanbd YnKaau.

Etapnmu maptu. 1) Ba 2) maptnap OaxapwicuH. Y xonga McG Kucm
TYIUIaMHUHT G HUHT KUCM Tpymmnacu Oymummuan kypcaramus. lllaptra kypa V
hh'eMyayn h T h’'eM , span M tymnam | amanra HucOatan Enukaup Ba h, h',
h" eM napyaya h T (h'T h")=(h'T h)T h" Ypunumm, uyuku h, h', h"'eM c G .
2)Ba 1) maprnapnan AT b/ =eeM.

Hlemak, 1), 2), 3) maptmap Oaxapwraagu Ba (M, T, *) - rpynna, sebHn G HUHT
KHCM TPYIIITACH.

Muconnap . 1. N-HaTypaa COHJap TYIJIAMUHU apuU(PMETUK KYIIUII aMaaura

HUCOaTaH TeKIMpanuk. Mabnymku, Vn,me N, m+n € N.
1). Vm, nle N, m=(n+l) =(m+n)+l Oaxapunaau.
2). Vm, deeN, m+e=e+tm=m, e=0g N, spHU Oy mapt OaxapuiManu .

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

OHIU 1y TYIUIAaMHU KYTaWTUpUINTa HUCOATaH TeKmupawimmk. V mn eN— m-
nen.
1). Vmmnee N, m-(n-e)=(m-n)-e OakapHIIaIn.
2). VmeN, Je=leN, m-l=1-m=m Oaxapunaiu .
3).VmeN, Im'eN, m-m'= m'-m =1 Oynuum Kepax .
m' =1/m ¢ N . Jemak, Oy mapt Oaxapwimaiau . [llynmgait kumbd N=( N, - )
MOHOHUJT OYJIap KaH .

2. bapua OyTyH connap TymiamMu Z KYIIUII amajiura HucoaTaH rpynmna oyiaam .
Z=(Z; + )nma a ra TecKapu dJEeMEHT (- a) Xxamaa HerTpa anemeHT 0 6ynaau .Z
= (Z; + ) ra OymyH connapuure a0oumus epynnacu Aeuunaiu.
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DHIY Z HY KynaiTupuiira Hucoaran Kapacak, Z = ( Z; + ) MoHouJ Oynaau, YyHKA
a# 0 ra (Teckapy) CHMMETPHK dIIeMeHT o~ =1/a #Z.

3. bapua panuonan consap tymiaamu ( Kymuiura HucOataH agauTuB AGen
rpynmnacu Q=( Q; + ) 0Oymanu. Arap Q;=Q \{0}tymiamuau Kapacak, @;=( Q;; -)
XaM MYJbTUILTUKATUB TpyIina Oyiau.

4. XakuKui COHJIIap TYTUIAaMUHU Kapacak, y Xxoiaga R=( R; +) annutuB Aben
rpynmnacu ; R;=( R;; -) aca mynbruruiukatuB Aben rpymnmnacu O6ynamu. By epna
R,=R\{0}.

5. m>0 monynu Oyiinua yerupmanap cunduapu { Cp,C; C, = C,.}=Z/ mZ
TYIUIaMHUa KyIIUIIl aMaJInHU

C
Cl.+Cj:
C

TEHIJIMK OWiaH aHukjiacak, Z/mZ= { Z/ mZ; + ) annutuB AOen rpynnacu Oyiaau.
bynna nevitpan snement Cy ; C; »iemeHTra Kapama kapiu 3iaemMeHT C,,; CuH(
oynamu, uynku C; +C,,; = C,, =Cy.

6. m=6 moayn Oyiinua yerupmanap cunduapu tymiamu Z/6Z={ C, ,C,;, C,,
C;,C,, Cs } nan ubopat Oynaau.

acapoa 0<i+ j<m—1

i+j?

azapoa i+ j=m

i+j—m,

+ Co C C, C; Cqy Cs
Co Co C C, C; Cy Cs
C, C, C, G Cy Cs Co
C2 C2 C3 C4 C5 C() Cl
C; C; Cy Cs Co C, C,
Cqy Cqy Cs Ce C, C, C;
Cs Cs Co G G Gs C,

by xanBangan Qoinanann® rpynna taspudugaru 1), 2), 3), 4), mapTaapHUHT
OaKapWJIUIIIMHA OCOHJIMK OMJIaH TEKIIMPHUII MyMKHH.
7/6Z= 7/ 6Z; + ) -anauTuB abeb rPyIIacy.

7). Z/mZ tynnamaa KynanTHUpHIL aMaTuHU

C., aeapoa 0<ij <m —16ynca
Ci.c_:{ j» aeap j v

’ C. azapoa ij 2 m 6a ij = mq + r 6yica

TCHIJIMK OWIaH aHWKjacak. ({ Z/ mZ; - ) -MyJIbTHIUIMKaTHB MOHOHUJ OViamu.
bynna ueiitpan snement C; 6Vnaau, acCCOIMATUBIMK KOHYHU Oakapuiiaau, JEKUH
uxtuépunt C; yuyn C; -C; = C; mapTtHu KaHoaTaHTUpyBun C; DIEMEHT MaBxKyJl
sMac.
MacaﬂaH, m=6 Ja Cg'C() = C() ) C3 'C[ = C3 ) C3 'Cg = C() ) C3'C3 = C3 ) C3'C4:C() )
C;-Cs=Cj, spHN C3 -C; = C; TCHITIMKHY KaHOATJIaHTHPYBUX C; CHH( MaBxKyJ dMac.
8). M={1,-1} TymnamMHUHT apudMETHK KymaUTHpHUIIl amMaaura HucOaTaH
MYJIBTUILIMKATUB IpyIna OYIUIUITMTMHA UCOOTIIAHT.
9). a+bV 3 KypUHUIILIATH COHIApP TYIUIAMUHA a,be R Gyaranma KymaiTHpHI
Ba KYIIUII amajyiapura HucOaTaH rpynmna Oyiauim ki OYIMacIUTiHA TeKIIUPUHT.
I'PYITIAHUHI XOCCAJIAPHU
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1°.UxTuépuii rpynmnaga HEUTpan 3JeMEHT Oup KUWMATIM aHUKJIAHAAW Ba
IPYNIaHUHT UCTAJIraH »JJIEMEHTH Y4YyH SITOHa TecKapu (CUMMETPHUK )3JEMEHT
MaBXyJ O6yianu. bus Oy xoccanu wirapu yMyMui Xos11a ucooTiiarad UK .

2°. Xap KaHAail MyJIbTUIUIMKATUB TpylIajga Oyiuil MyHOcabaTH YpUHIIH,
S’PHU UCTAIraH @ Ba b 3JleMEHTIap Y4yH LIyHJAAW X,y 3JEMEHTIap TOMUIAJUKH,
ax=b, ya=b TeHrnamamap SroHa e4UMra ora .

Hc6omu. ax=b TeHrIAMaHM Yam TOMOHIAH a ' ra Kymaiftupcak, a” (ax)= a’'b
éxu (a”’ a)x=a'b - ex = a'b— x=a’ b rasra 6ynamus. x= a'b Gunau Gupra ¢
XaM ax=b TeHITIAMaHHHT e4HMHU Oynca , y xoiaa c=e- c¢=( a'- a)c= a’(ac); 6y
epaa ac =b Gyaranu yayH ¢=a b, sbHU c= X.

3°. Mcranran rpynaHuHr 3JIeMEHTIIapH PEryJisip 2JIeMEHTIAapAup .
Xakukatan XxaM a | b=al ¢ —> b=c Ba bTa=cTa — b=c xeaubd 4yukaay.
['pynmaHuHr 37€MEeHTIapura CAMMETPUK @' 3JIEMEHT MaBXy
1 6ynranu yayd a'T (aT b)=a'T (aT ¢) - (@'Ta) Th=(a' T a) Tc > el
b=eTc b=c.Kelunru TeHIIUK XaM IIyHUHT CHHTApH UCOOTIaHAIH .

4°. (G, T) -TpynmnaHuHT UXTUEPUN 7 Ta SIEMEHTH LTy TPyNaaa aHUKJIaHTaH
anreOpank aman | ra HUCOaTaH acCOIUATUBIUD .

Hcoomu. VIcooTHH €3yBIa CONANIMK YUYH KYMAWTUPHUILI aMaliura HucOaTaH
ob Gopamus.
1) n=1,2 na ICOOTHUHT X0XaTH UYK ;
n=3 na sca rpymmna taspuduaaru 1)-maptaa Gepuiras.

®dapaz rTalluK , n=k 1a TeopeMa YpUHIN OYJICUH, SBHU 1 Ta KYyNAaUTyBUMHUHT
KynalTMacH KaBCIapHU KyWHIll TapTHOUra OOFIuK OyiamacuH. Y xoija

k

a; a, ...a, :Hai neb €3a omamu3 . by TEHIJIMKHMHT HMKKaJla TOMOHUHU d,+; Ta
i=1

KYIIaTUPCAK,

k ! k
(aja; ..a;) - aw; = (Ha,- )+ Qi :Hai Hai " At |-
i=1 i=1

i=l+1
/ k
9H,Z[I/I H al. Ba H al. JapJaaru KS'fHaI\/’ITYB‘II/IJ'Iap COHHA k JaH KWYUK IMYHHUHT
i=1 i=l+1

y4yH Oy KYTalTyBUMIap y4yH X0CCa YPUHIIH.

[
k
DHIHN Hai ,Hai , A+ Xamaap yayH (yinapHu 3Ta 3JeMeHT J1e0) acCOIMaTUBINK

i=1 i=l+1

[
KOHYHUHHM KYyJUlacak Hai ﬁai - ar+; udomara Ba aeMak (a; a; .4, ) - e+
i=1 i=l+1
udoasa XaM YHUHT KHAMAaTH KaBCJIAPHU KYIIUII TAPTUOUTA OOFJIMK 3Mac JeraH
XyJjiocara KeJamus .
5°. a; ,a;, ..,a, €G DIEMEHTJIADMHUHT KymaWTMacura Teckapu Oyiran
snement a; " a; ;! a;! OYmaau (TEKIIUPHHT). a.a...a=d" 1e0 OenrnaaiMus, a’ =e .
6°. Arap ae G 6ynca,y xonga a" €G, neN 6ynamm .
I'PYIITIAJIAPHUHI TOMOMOP®OJIUTH
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®dapa3 sravtmuk , G = ( G, -, Ty B H=(H » , ") -MYJIbTUIIMKATUB
rpynmnanap oepuiarad OyicuH. Arap G Hu H ra akcIaHTUPYBYU /1 aKCIAHTUPHII
acoCUM amMaJUJIapHM CakJjiaca , SbHU

1) Vabe G yuyn h(a-b)=h(a)*h®), 2) YaeG, h@')=(h(a)”

maptiap Oaxapwica, h ea ecomomop@ axcranmupuwi , G Ba H tpynmanapra sca
comomopg  (Yxmam) epynnarap nevmnamn. Arap  h:G—H rtomomopd
akcnantupuin 6ynu6 G Hu H ra (yctura) yTKazca A ra snumopgh axcianmupuu
NEeUnIIaau .

Arap h:G—H akciaHTupull y3apo Oup KUHUMATIM aKCIAHTUpPUIL OYIuo,
acocHil amMaJlapHHM cakjaca OyHJal aKCIAHTUPHIITa U30MOpPGQ aKCIAHMUPULL
nevunanu (xoccamapu Oup xwi). by xomma G Ba H rpynmanapra uzomopg
epynnanap nevnnagy Ba G = H xypuHuiiga €3unaim.

G vu G ra (ycrdra) akcIaHTUPYBYM H30MOpd /1 aKCIAHTUPHUILTA
aemomopghusm nevniaau.

1-meopema . Arap h:G — H axcnantupuin G naru OWHap aMan - HU cakjaca,
seuu V' a,beG, h(a-b)=h(a)* h(b) tenrnuk Ypuunu Oyica,y xonma h G
TPYIIIAHUHT OUPIIUK e 3JIeMeHTUHU H TPpYyMImaHuHT OUPIINK 3JIEMEHTUTa YTKa3aau
Ba h:G — H romomopd akcIaHTUPHII OYiau.

Hcoomu . dapa3 staimuk , e G HUHT OuUp dJIEeMEHTH OYJICUH Ba y h
aKkcinaHTupuija e'e H sneMeHTra yrcuH , sbHu e’ = h(e)e H. e’ nunr H yuyn
OMPIIUK AIEMEHT PKAaHIUTUHU KypcaTaMus . 1) ra acocan
h(e-e)=h(e) * h(e) = e'* e', uKkkuHIN TOMOHAH e’ =h(e)=h(e- e). Jlemak, e'* e¢' =¢’,
AbHU e'e H OUpIUK 3JIEMEHT. /7 HUHT rOMOMOpP( aKCIAHTUPUII SKAHJIUTUHU
KYpcaTHIl Y9yH 2) MAapTHU KaHOATIAHTUPHUIITHU KYPCATHIII €TapPJIH.
®apa3z sraitmuk ,Vae G 6yncud. Y xonaa G rpynma OYiaraHu y4yH
Ja'eGBa a-a’ =ee G.(1)raacocau 6ynngau h(a-a’) = h(a)* h(a')= h(e)=
e'e H. lemak, Va € G, h(a') =(h(a))”", apuu h(a) Ta TecKapH IEMEHT.

['pynmanap Tymiamumarda  w3oMopIWK  MyHOcCabaTH  AKBHBAJICHTIIMK
MyHOca0aTUaup (TEKIHUPUO KYPUHT ).

Muconnap. 1. Q* -6apua HOnAaH Gapkjiv parroHal COHJap TYmiaMu Ba Q%=
(O* ; -, ') 5ca palMOHAaN COHJIAPHMHT MYJIbTHIUIMKATUB TPYIIIACH OYIICHH.
0'=(0"; . ' ) -Myc6ar pamMOHaN COHJIAPHMHT MYIbTHIUIMKATHB TIPYIIACH
oyncnn. Y xomma h(@)=lal, h:0*—> OF ( sean h:a—lal) romomopd
aKCIaHTUPHUIL OYIaau.
1-mapt. h(a.b)=h(a).h(b)0axxapunanu, 4yHKH [a-bl=lal {b].
2-mapr. h(a™’) =(h(a))”, | a’’| =l al "nap abcomor kuitmaTHUAT XOCCamapuTa acocaH
Oakapuaiy.

2.R'=(R"; . ') -Myc6ar XaKuKuii COHITAPHUHT MYJIbTHILIHKATHB TPYIIIACH,
R=(R ; +, - ) nca XaKMKU{ COHJAPHUHT aJJUTHB TPpyHIacu OYJICHH, Y XoJaa
f(x)=logx  {ysxumsHMHT Epramunard akciaHtupum f: R*— R usomopd
aKCIIaHTUPHII OY1aau, uyHKH log (x.y)=log x=log y, logx" = - log x .
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3. g (x)=2" Qyukuus épaamuaa akciIaHTHpHII (1bHU f(x)=log,x byHKIUsITA
Teckapy QyHKIMs 6unan) g:R— R’ xam u3oMopd akcIaHTHPHII OYIand, YyHKH
2 =2%. 0 2 =2 )",

Mag3ynu mycmaxkamaaui yuyH cagoanap .
1). 'pynna ne6 Humara aWtunaaun?
2). Yeknu rpymnmaHyuHT TapTHOM JeTaHaa HUIMaH! TyITyHacu3?
3). ApauTHB Ba MyJIbTUIUIMKATUB Tpynnara Tabpud OepuHr.
4). KUCM Tpymnna JeraHja HUIMaHu TylIyHacus ?
5). I'pynnanuar HOpMau OyiryBuucH Ae6 HUMara antuiaaau?
6). Jlarpanx TeopeMacHU AWTHHT .
7). @akrtop rpymmnara Tabpud OepuHT.
8). F'omomop® rpymnmanap ne6 KaHjai rpynmnaiapra anTuiaam?
9). Uzomopd rpynnanap aed KaHmaii rpymnmanapra antuiaan?

11-MABPY3A
MAB3Y :YH3HKJIH TEHTJIAMAJIAP CHCTEMACH BA TYFPH
BYPYAK/TH MATPHI[AJIAP
PEXA:
1 .Yn3uK/i TeHTIaManap cucTeManapy XaKuaard yMyMUuid MabIyMOTIIap .
2.OKBUBAJIICHT YM3UKJINA TCHIJIaMaJIap CUCTEMAJIAPH.
3.Uu3uK/Ii TeHTJIaMallap CHCTeMAacCHIard JIEMEHTAp aIMaIlITHPUIILIAP .
4. Tyrpu Oypuakiii MaTpuIaiap .
AJIABUETIJIAP [1,2,3].
Y6y cucremara
ap Xy + app X + ...t Ain X,,:b]
ar Xy +(122 X7 + ...t Ay Xy :bg
.................................................. (1)
A X1 Ty X> + oot Ay X, = by
1 Ma HOMABAYMAU M MA YUSUKIU MEeH2AAMANApOan my3uiean cCucmema 0euunaou.
byHna a; nap xos>ddunuentiap (connap), x;, Xz , ..., X, Homabxymiap, b, ,
b ..., b, nmap o301 Xaanap nedunany . a;; KoopQUIUEHTAa OUPUHYH UHIIEKC 1
TEHTJIAMAaHUHT HOMEPUHH, MKKHHYN WHJEKC ] 3Ca HOMAJIYMHUHT HOMEPHUHU
ownnupanu. Arap (1)na b, , b, , ..., b,, napaan 6upopracu HoaAaH dapkiu OyIca,

(1) ra Gup xuHCIM OyIMaraH TeHriaamaizap cucreMacu, arap b, =b,=...=b, =0
oynca , (1) ra Oup ®KUHCIH YM3UKIIN TEHTIamaiap cucremacu neiunanu. (1) uu
KHCKaJa
agx; tapx, +...+ap,x,=b;, i=1,2,3, ..., m. (2)
KYPUHUIIZIA XaM €311 MyMKHH.
1 Ta XaKUKUH COHJAH Ty3WJIraH TapTUONIaHran n-muk (a;, o , ..., o) Ta n-

VA406IU apupmMemux eekmop AeuIay.

(2) HUHT eyumu eTaHa YHUHT Xap OUp TEHIJIaMacUHU TYFPU TCHIJIMKKA
alIaHTUPYBYU O, Q3 , ..., O, COHJIAPTa aWTUIIAIU.

(1) -cucremanu BeKTOp TylIyHuacuaaH ¢oiigananud Kyiugarnia E3Ui MyMKHH.
(1)auHT HOMabIyMIIap onauAaru KodGPuImeHTIapaH Ty3WIraH BEKTOp
YCTYHJIApUHU
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a ay a,

40 = ’ 4D = ’ T Lo s Ry

ml m2 mn m

ne6 0enrunabd oncak, (1) nan

A" x+ A% x, + . 44" x, =b (3)
HU X0CcWI Kuilamu3. (MabIyMKH BEKTOPHU COHTA KYTIaWTUPHUIN YIyH YHHHT Oapda
KOOpJIMHATAJapH Iy COHTra KynauTUpHUIIaIn).

Arap (1) cucrema eummra osra Oynca, OyHmall cucremara oOupeanuxoacu
cucmema, eduMra sra OyIMaca oupeanuxoa oyimazan cucmema NeHniIaad. Arap
(1) cucrema ¢akar OuTra euynmra sra Oyica, VHTa aHux cucmema, 4EKCU3 KYII
eunmra sra Oynca, (1) ra aunuxmac cucmema nevmnanu. (Tymynapauku, (1)
CHUCTEeMa edrMra sra Oyica ,y SiTOHAa e4uMmra sra €K 4YeKCH3 KYI edyumra 3ra
oymamu). M: a) 3x;-2 x,+5x3=6 cucrema eummra 2x;+ x,-3x3=1 sra smac, 5x;-
)C2+2X 3=2

0) 3x;-2 x;+t5x3=6 cuctema sirona euuM (1, 1, 1)
2x;- x>t 3x3= 4 raoJra;
X tx,tx; =2

8) X;-X;-X3=2
2x; Sx,tx3=4 CHCTEMa YEKCHU3 KYIT €4MMra 3ra .

TyuryHapauku Oup >KHHCIIA YU3UKIH TeHrnamanap cuctemacu goumo (0,0,...,0)
eunmra sra. by edum yHUHT TpUBHAIb UMMM JISUNIIAAN Ba YHUHT HOJIJAH (apKiIu
eurmIIapra sra Oy mapTiapu Tekmupuiaau. (2) cucrema Ousan Oupra

CiiX; TCi» Xy t oot Cip X,=d; i=1,2,3, ..., m. (4)
cucreMa xam Oepuiran OyicuH. Arap (2)-cucTteMaHnuHr Xap oup eunmu (4)-
cuctema eunmu Oyiica , (4)-cuctema (2) -CHCTEeMaHUHT HAMUNCACHA TCHUITAIHN.

Arap (2) HUHT eyuMJIapH TYTUIaMUHU A, (4) HUHT eyuMJiIapy TYTIJIAaMUHU 3ca B
neb oenrunacak, A < B 0ynaau.

Arap (4)-cuctema (2)-cuctemMaHuUHr Hatwxkacu, (2)- cucrema »s3ca (4)-
CUCTEMaHUHI HaTWXacu Oyica, y xonmga (2) Ba (4) cucremanapra y3apo
9K8UBAIEHMAUK CACTEMANAP JEHUITAIH.

Ymby anvamrtupunuiapra (1)-4u3ukid  TeHTJaManap CUCTEMacUIaru
NEeMEHMAp AAMAUMUPUIIAP AEUUITAIN.

1). (1) cucremanaru 6upop (Macanas, K-TeHIJIaMaH!) TEHIJIAMAHUHT UKKH TO-
MOHMHH O # 0 COHMra KyImauTUpHIL,

2). Cucremagarv UXTUEPHUN 2 Ta TEHIJIAMAaHUHT YPUHIAPUHU aIMallITHPUIL;

3). CuctemaHuHr 2Ta TEHTJIaMacuHH Moc pasuiia o # 0 Ba B #0 connapura
KYNaWTUPUO HATHXKAJAPUHU KYIIIUILL;

4). bapua koaddunreHTIapu Ba 030/ XaJau HOJUIapJaH noopar (arap nryHjaai
TEHTrJIaMajiap MaBxKyJ| OyJica) TeHrjIaMajapHu Tanuiad rOOpHILL.
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Teopema. DnemMeHTIap AIMAIITUPUIILIAD HATHUXKACUIAa XOCHI OYJran cucrema
JacTIa0KKM cUcTeMara TeHT KyWId CUCTEMaup.

Hcoomu. XakukaTnan xaM, arap Kapaiaetran cucrema (1) cucremanan 2) Ba
4) sneMeHTap aJMAIITUPHUIILIAD HATWXKACUIA XOCHJI KUJIUHTaH OyJica , yIapHUHT
HK-BUBAJICHT SKAHJIUTU Tabpudaan 6eBoCUTa KETUO YUKAIH.

®dapaz ataiuk, (1) cucTemMaHuHTr OupopTa TEHIJIaMacu, MacajiaH, i-
TeHrmamacu o # 0 coHura KYymauTHpuiauO, SHTU CUCTEMa XOCWUJ KUJIMHTaH
Oyncun.by cucremagaru i-reHriamanaH Oomika TeHriamanap (1)-cucremanaru
TEHJIamMayiap OuiaH Oup XWil, HIyHUHT Y4yH XaMm (1)HuHr uxtuépuit a;, a; , ..., &,
CUYMMHUHHU OJIMO, YHUHT SSHTM CUCTEMAJIard i-TeHrjiaMa o a;x; + a ap x; + ...+ a a;,
X, =o b; HU KaHOATJIAHTUPHUIIMHY KypcaTull Kudos. XakukaTaad Xam o, o , ...,
o, (1) HUHT eynMu OYITaHU ydyH ago; + ap oy t+ ...t a, o, =b, maH a
ago; + o apay . ta o ,=a( agoy +oap o + .t a, a, )= oo by kenud
YUKAJIH .

OHJIM arapjia siHTYu CUCTeMazaru i-teHriama (1)garu i-teHriiama
apx;ta; x, ++.... +a; , x,=b; HM o0 Ta j-TeHrJIamMaHW 3ca [} ra KynmanTupuo
HaTIDKaHU Xaajgad KYIIMII HaTWKacua XOCWJ KWJIMHraH Oyica, y XoJijaa
I0OKpHJard CHHrapy MyJioxasa Ioputud o (a;a ; +ap o + ...+ ay, o, )+B(a 00 +
a o R a;y OC,Z):OC b,‘"‘Bbj , a0 tapo,t..ta,o,= b,‘ Ba a;;q + a;
o, + ...+ a; a, =b; napra acocan (o a;; +Ba; )o; Hoa; +Baz o + ...+ (aay
+Ba; , Ja,=o bi+Bb;,  TeHrimkka sra 6ymamus. llynnait kunub Teopema Tyia
UCcOOTIIaHIH .
Muconap : 1. {5x+4y:2 (1) 6a x+dy=-=2 (2)

x—4y=4

(1) eunmmu (I, -3/4); (2) Oy 4deKkcU3 Kyl eyumra sra .

Hemak, (2) cucrema (1) cucTeMaHMHT HAaTHXXacH .

4x, —x, +3x, = -1
5 {2)61 =3x,+x; =7

6a 3x,—2x,—x;=3
X +x,—-2x; =4

X, —4x, +3x; =11
CUCTEeMaJIapHUHT MKKaJacH XaM aHMKMac cucteMaiap OYiul ylapHUHT edumiiapu
Tymnamiaapu ycrMma-ycr tymaau. (1) cucremagaru 1-teHrnamangaH 2-TeHrJIaMaHU
altupcak, (2)-cuctemanaru 3-TeHrjama; Kyuicak, 2-TeHriama xocui oymaau. (1)-
cucTeMajaru 2-TeHrjamMaHd 2ra Kynautupud 1-TeHrinamara — Kyuicak,(2)-
CHUCTEMaHUHT |-TeHrJiaMacu Xocui Oyaau.

Yoy (1)-cucteMaHuHr HOMabiymiiapu Ko3hpuiieHTIIapuaad Ty3UIral

a, 4, - 4,
= Ay Ay " 4y,
aml amZ e amn

»anBaira (1) cucTeMaHUHT MaTpUllACU JEeHUIIA N,

32
PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

ap 4y a,, b,
B- a, a4y a,, b,
aml amZ amn bm

xajBaira 3ca (1)-cucreMaHUHT KeHTaUTUPUIITaH MaTpUlla IeUIIIaIin.

a;, a, ds;,... DJIEMEHTIIAP JKOMUJIAIITaH JUarOHAIIra 00w OUACOHA
NeHWIanu. d;, , dzn.g, A3z, ... SAEMEHTIIAP JKOMIIAINTAH JUATOHAJITA 3Ca UKKUHYU
Oouazonan nevunaau. Arap m= n 6yica, A ra n-TapTUOIMN K6adpam mampuya
JeHuIa i, MaTpuIara OupIuK mampuya TeHuIaam.

E=

Mampuyaoazu snemenmap armawmupuwiniap 16 Kyiuaaruaapra aiTHIaIHN.

1). MkkuTa caTpuHUHT (YCTYHUHUHT) YPHUHU aJIMAIITUPUIITa;

2). bupop carpugaru (ycryHugara) 0apya 3jeMeHTIapHU HOJJIaH (DapKJId COHTa
KYTTAUTUPHILTa;

3). bupop catpu (ycTyHu) naru 6apya 3JeMeHTIapHU HOJAaH QapKiu COHra
KYNalTUpuO, UKKUHYU OUp caTp (YCTYH) JieMEHTJIapura KYyIIHIITa.

Maeg3ynu mycmaxkamaaui y4yH caeosinap.
a). n Ta HOMaITyMJIM 7 Ta YM3UKJIM TEHIJIaMalap/laH Ty3WIraH CHCTEMaHU €3UHT.
0). Kannaii yn3ukim TeHriamanap cucTeMacura Ouprajiukaaru cucreMa
nennnanu’?
B). AHUK Ba aHMKMAC, 3UJIIUSATIN cucTeMaliap je0 KaHail cucreManapra
anuTmiaau’?
r). Marpuiia nerania HUMaHu TyIIyHAcu3?
€). DKBUBAJICHT (TEHT KY4JIM) YM3UKJIM TEHIJIamManap cuctemainapu 1e0 Kangai
cucTeMaliapra autuiagu?
). UM3UKJIM TeHrIaMajiap CUCTeMacHaaru dJieMeHTap ajJIMalliTUpUiiap aeo
HUMara antuiagn’?
3). bup >)XUHCIM YM3UKJIU TEHTJIaMallap cucTeMacu ed KaHjai cucremara
anTmiagu’?

12-MABPY3A
MAB3Y : n-YJI9OBJIH APU®METHK ®A30. YU3HKJIH FOF/IAHT AH
BA YHU3UHKJ/IH bOTTIAHMAI'AH BEKTOPJIAP CHCTEMAJIAPH.
PEJKA:
1. n -yn4oBnu apudmMeTuk GazoHUHT TabpUDU;
2. n-ym4yoBiu apu(pMeTUK (Pa30HUHT XOCCANAPU;
3. Unsukii OOFIaHTaH Ba YM3HUKJIM OOFJIaHMarad BEKTOpJIap CHCTeMalapu;
4. Yn3ukian OoFaHMaraH BEKTOpJiap CUCTEMAIApUHUHT XOCCalapH;
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AJIABUETJIAP [1,2,3].

1. n Ta TapTuOIaHTaH XaKUKUH COHIAP o 7,0 3 ,...,a , JaH Ty3WJITaH
(az,a2, ...,a,) RN-JIAKKA n-yauoenu eexkmop neO aWTuiamyd Ba aj, oy , ..., o, JAPHU
BEKTOPHUHT KOOpOuHamaniapu JeHNnIIaIu.
Bapua MyMKuH OYyaraH n -YI4OBIM BEKTOpJIap TYIUIAMHHH R Owian
oenrmnaiimus. R"  pmarn a=(oy,0,...,a,) Ba b=(fB;,0,....0, ) dIEMeHTIApPHUHT
TEHTJINTH, WMFUHIMCUHY Ba R JaH OJWHTAH A COHHWTa KYMaWTMAacCHHH KyHHIarmda

aHUKJIAMH3:
1). (@=b) & (=P, 00=Ls,...,0,=L);
2) a+b = (a1+ﬁ] 5 a2+ﬂ2 9 0 s vy an+ﬂn ) ;

3. Aa=(Aoy, Aoy, ..., Aay).

Tymynapiauky, y xoina Va,be R" yayn akbe R" xamaa VAeR, aeR" yayn Aa eR
Oakapuiaaad. A COHHMra KyImaiTHPHIN amain R' garu yHap anreOpauk amain 0yiuo0,
yHU Ou3 €3yBAa KyJlaliauk yuyH @ ; Ownan Oenrunaimus. (0,0, . . ., 0) BeKTOp
Hon eekmop nevunaau Ba0 OunaH OenrwiaHaau. 2) ra acocan a+0 =0+ a = a
oynranu yuyH 0 BEKTOp KYIIMII aMajiura HucOaTaH HEUTpall JIeMeHT Oynanu. (-
1) (a;, az, . . . ,a,) BekTOpra a= (a;, o, . .. ,o,) Ta Kapama- Kapuiu 6eKmop
nevinnany . a+(-1) a=0 Oynranu yuyH (- 1) a= -a Ounan OenrwiaHaau .

I- mavpugh. R" Tymnamra yHma aHUKJIaHTaH KYIIWII Ba COHra KyMadTHPHIII
amanura HucOartan (spHu ( R, +, @ ; ) anreOpara n-Ya90BIH BEKTOPJIAPHHHT
apupmeTuk (pazocu (€ku KUCKaya n- ynyosnu apupmemux gazo ) nevinnanu. bus
yuu R" Gunan GenrmnaiMus.

Bektopnapau Ky Ba A COHra KYymanTupuin amasiapura apupmeTuk (azo-
HUHT acocuii amaniapy NeRunaau.

2.R"=(R";+ w;, ) hasoHunr acocuii aMmajiapy KyiHuaara xoccajiapra ora:
1°. (R";+, w,) - anrebpa agauTiB AGENb IPYIIIACH .
2°. CoHra KynauTupuil aMajiu aCCOLUATHUB: SbHU

Va, Be R, Vae R" — (a- ) a=a (B a).
3°. CoHra KymauTUpHUII KYIIHII aMajura HUCOaTaH TUCTPYOUTHB :
VaeR VabeR" — a (atb)=cca+ ab.
4°. BekTopra KYMaWTUPHUII COHJIAPHH KYIIUIITa HUCOATaH TUCTPUOYTUB, IHHU
Va,BeR VaeR" — (a+ B)a=aatf a.
5°. Vae R" — I-a= a. XocCaJlapHUHT YPUHJIM SKaHJIUTUra 6EBOCUTA TEKIIHPHO
KYpHII HYnu OWJIaH MIIOHY XOCWJI KWIMII MYMKUH. YHHM Ou3 Tanabanapra xaBoJia

KHJIaMU3.

( R" ; + ,- ) -rpymnmara R"-apupmemux ¢hpazonune adoumueé epynnacu
JIennIaau.

3. busra R"=V ¢azonuur a,;, a,, . .., a, BEKTOpJIapH CHCTeMacu OEpUiTaH
oyncun. Aa;+ A, ar+ ...tk a,, (A1, A, .., A, € R)udponaraa,, a,, ..., a,

BEKTOpJIAP CUCTEMACUHUHT YU3uUKIU KoMbunayuscu nevnnann. by epnaru A; , A, , .
A, Japra  yusukau KomOuHauusHuHe Kodgguyuenmaapu nevwiaaau. Arap
kod(pdunreHTIapaan oupopracu HoaAaH papkiau Oyiica, TpuBUaid OYIMaraH, akc
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xoyjia, sbHU Oapya kod(dduiMeHTIap Hojira TEeHr OVyica, TpUBUAT YHU3UKIH
KOMOMHAIUA OenIaau .

ad, , . . . , Qa, BEKTOPJApHUHT Oapya MYMKUH OYITraH YHU3UKIU
KOMOUWHAIMsANIA-PUJIaH Ty3WIran L Tymiiamra U1y 8eKmopiaHuHe Yu3ukiu Kooueu
JennIaau.
HeMaK,L:L((Zl, ar,...,a, ):{ﬂ,]aﬁ‘ 212 a+ ... +}\.m a, | ﬂ,] ) 212 ge o e ,7\, m €R }

OcoHyIUK OWJIaH KYpHIl MYMKUHKH, YHU3UKIM KOOWMK BEKTOpJApHU KYIIHII,
allupHIll Ba A COHUTa KYNaUTUPHUIL aMajuiapyura HUCOaTaH EMUKAUP.

2- mavpugh. Arap xeu Oynamaranma OupopTacu HojmaH Gapkiau A;,A;, ...,A,
COHJIApH MaBXy OYIn0

/11a1+/12a2+... +Kmam=0 (1)
TEHIJIMK Oa)kapuica, y Xoiaa
a;,dr, ...,y (2)

BEKTOpJIap CUCTEMACU uu3uxiu donanean nevinnanu. Arapna (1) tenrnuk Qakar
Ba ¢akat A;=A,=..=\,= 0 OynrangaruHa Oaxkapuica, (2) BEKTOpJIap CUCTEMacura
YUSUKIU OONAHMA2AH cucmema NSHNIaIu.

Macanan: e,=(1,0,0,...,0), ¢,=(0,1,0,....,0), ..., ¢,=(0,0,0,...,1) oupiux
BEKTOpJIAp CUCTEMACH YM3HUKJIN OOFIaHMaranaup. XakukaraaH xam, Ae;+ A, e+ .
oA ,e,=0man (A, Ay, .o A, )=08ku A=Ay = .. =\, = 0 xenuO yuKaau.

4. Xoccanapu.

1°. Hox BekTop €Kku y3apo IMpOIOpIIMOHA BEKTOpJIap KaTHAINTaH Xap KaHjai
BEKTOpJIap CHCTEMACH YM3HWKJIM OOFIaHTaHIup. XaKuKataaH xam, arap 0, a,, ...,
a,, BEKTOpJap cucremacu oepwiran 6yinca, y xonna A; #0, A, =.. =A ,=0  1eb
oincak, A0+ A,ar+...+\,, a, =0 TEHrIUK YpuHIU Oynaau. a,=Aa, Oyica
(A #0), xam mryHgai ucOoTIaHaIu.

2°.ana;, . .. .,a, (a;#0) BEKTOpJIap CUCTEMACH YU3HKJIN OOFIaHTaH OYIHIIH
y4yH yHAard OMpopTa BEKTOPHUHT KOJTaH BEKTOPHUHT YH3HKIH KOMOWHAIIUSICH-
JaH uoopat OYIUIIN 3apyp Ba €Tapauaup.

Hcbomu. 3apypnuru. a;, a;, . . . , a, (a; #0) cucteMa 4u3uKIM OOFJIAHTaH
oyncuH. Y xoiia
l]d]'i‘)yg at .. .+kmam=0 (3)
TEeHIJIUK Oakapuiiaau Ba OyHna A;, Ay, ... ,A , JIADHHUHT Xeu Oyimaca Oupopracu
Hoyijan dapkiau. Macanan, A, #0 Ba k 11y mapTHu KaHOATIAHTUPYBYHM JHT KaTTa
uHaekc o0yiacuH. by epna k>1, akc xonma, A, =...=A , =0 neb6 oncak, A;a; =0

man A= 0 xenmu0 uyukamu. (3) HU @, Ta HUcOaTaH edcak: a; =(-A; /Ap)a;+(-A;
//lk)ag‘F e +(')~k-] /lk)ak_1+ (-)kar[ /)«k)ak+[+ e +(')~m //lk)a m EeKU )V'S =(_)vs /)vk)
neb 6enrunab oncak, a,=A'; a;/+A a+ ... +A%; a;; Tasra oymammus.

Emapnu wapmu. @apas staiiiuk a=A>A; a;+A; a;+ ... +tAc; as; + Ageg @it ...
+A,, a,, OYyncuH. Y Xonga Oy TeHITIMKHU A; a;tA; ayt ... tAg; ag; + Ay ag+Ag4
aget ... A, a, =0 xypunumga €3um MyMKUH . by epna A, =-1# 0 Oynranu
y4yH aj, d;, ..., d, BEKTOPJAp CUCTEMACH YM3UKJIN OOFITaHTaHIU.

3°. Arap OepwiraH CHUCTEMAaHWHT OWUPOpP KUCMHUH CHUCTEMacH YHU3HKIH
OofnaHraH OyJica, Iy CUICTEMaHUHT Y31 XaM YU3UKJIM OOFJIaHTaH Oyiaau.
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Hcbomu. a;,a,, . . . ,a; BEKTOpJap CUCTEMallapyu YMU3UKJIU OOFIaHTaH OYIuo
ap, ax,...,Q, Ay, - .., d, CACTEMAHUHT KUCMH OYJICHH. Y X0JIJ1a Xeu Oyamaca
oupopracu HoijgaH Gapkiau A;, Ay, . .. A, COHIapu MaBxXya Oymmb A; a; +A; a)t
+ ...+ A& aq=0 Oynamu. bynnau A; a;+A, a+ .. A a0 a g+ L. +0 a,=0
Ba A, Ay, ..., A O, ..., O connapuHuHT Xe4 OyiaMaca OupopTacu HOJIJIAH
dapxiu. [lemak, Tavpudra acocan a;,a,,...,dy ,dp+i,.-.,d,; BEKTOpIAp CHUCTEMACU
YU3UKJW OOFJIaHTaH.

Hamuoica. Arap Gepuirad BeKTOpiap CUCTEMAacH YM3UKJIM OOfjIaHMaraH OYyii-
ca, YHUHT UXTHEPUN KHCMHUI CUCTEMAacH XaM YH3HKJIN OOFIaHMaraHIup.

4°. Arap a,a;,...,a, BEKTOpJap CUCTEMACH YU3UKJIN OOFIaHMaraH 0yauo

a1,a2,... A, V 4)
CHUCTEeMa YM3UKJIM OOFJIaHTaH Oyiica , y X0JiJa v BEKTOP
a;,az,...,an, (5)

CHCTEMaJIard BEKTOpJap OpKajIM ArOHA YCYJ1a YM3UKIN U(OJaTaHaIH.
Hcoomu. (4) cucrema yn3HKIM OOFJIaHraH OYaranauru cabadiaum xeu Oyamaca

oupopracu HoaaaH dapkiu Oyiarad A, A;, ... ,A ,,A COHIapH MaBxXy[ OYIUO

l] (11+)~2 at .. -+)~mam +Av=0 (6)
TeHrnuK Oaxkapunaau. by epna epna A # 0, akc xonga (6)man  a;A; +A; a+ . ..
+Am @, =0 TEHTTIUK A;, Ay, ..., A, JapHUHT OHpOpTacH HOIAAH (hapKiu

oynranga Oakapwiuiiyd Kepak. by 3ca (5) HUHT YMBUKIM SPKIW DKAHJIUTUTA
3unaup. (6) HA v ra HUCOaTaH eyuo

Vv = )v'[a] + )v'gag“‘ O /l’m an, (7)
HH XOCHJI KUJIAMU3.

DHJIM ATOHAJTUTHUHU UcOoTIainuk (7) Ounan oupra v=pa; + war+t ... +u ,a,
oynca, y xomna (A, -w)a; H(A5 -w) at+ ... + (A -pw) a, =0 6ynagu. (5)
CHUCTEeMa YM3MKJIU dpKiIu OVnranam yayHn A'; -u; =0, A5 -w,=0, ... , A, -um =0
¢k A =y, A=, ..., A =W, OYVmagm.

5°. Arap ae L(b,, b,,..., b, ) Ba by, b,,..., b,e L(c;, c5,..., c;) 0OYica,
ae L(c, c,,..., ¢, ) 6¥nagu. Xakukarad xam, ae L(b;, b,,..., b,, ) nan

a = l]b[ + Agbg"‘ .. T A,m bm ) (8)
by, b,,..., b,e L(cy, c3,..., ¢;) OYATaHU YyUyH 3ca
b= ajci+ oppet .+ ooy c
bzz oyc; oy, et ... T Oy Cy
.............................................. 9)
b=, ¢+ QyaCrt ... T s Cs .
(9) Hu (8)ra oaubd 60pud Kyiicak
Cl:(/ll oyt /12 o+ ...+ )vm Otm])C]‘i‘(/l] o+ )v2 o+ ...+ )vm am2)02+ .ot
(A o A 0 + ot Ay Qg Jog €KUM U =Ap oy tA ot Ay Q) €0
oenrunabd oyicak a=p ;c; +U ¢+ ... F U ¢y XOCHI Oynaau, SpHU a € L(c;,c;,...,C ).

Teopema. Arap a;, a;, ..., a n+ € L(b;, by,..., b, ) OV5ICa, a;, as ,...,an+;
CHUCTEMaCH YM3HUKIN OOFIaHTaHIuD.

Hcbomu. m ra HucObaTaH MaTEeMaTHK WHIYKIHMSA METOAU OMIIaH MCOOTIalMM3.
a, a,, ..., a,+; BEKTOPJAPHUHT OapuyacUHU HOJAAH PapKiau 1ed ojlaMH3, aKe
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X0JiJ1a TeopeMa Y3 V3uaad TyluryHapiau. m=1 na a; , a,€ L(b;) 6ynu0, OyHaan a;=
:ﬂ,]bl , a) :ﬂ,gbg HHU, E€KU 2,_11(11 +(- 2,2)_1 a =0 . 6y cpaa l] . 212?5 0. HeMaK, ap, a
BEKTOpJIap YM3HUKJIU OOFJIaHTaH Ba m=/ Ja TeopeMa YpuHIIU.
®dapa3 sTaiiiuk, m= n-1 ga TeopeMa YpuHIU OYICHH. b3 yHUHT m=n yd4yH
VPpUHIM SKaHJIUTUHU ucboTnaimMus. by xonna a;,ay, ...,a,+; € L(b;,b,,... b,) nan
ar= a;b;+ o byt o+ g, by
a,=0b; + o byt .+ as, b,
............................................. (10)
anzanlbl + an2b2+ ot Oy n bn
Ans1= Oyrg 1Dy + Qg b2t o+ Qi 0 by
Arap(10) na b, HuHr onmumaru Oapua koddduimeHTIap HoJra TEHT Oyica, y
xonna aj,ds, ..., a,€ L(b;, b,,...,b,.;) BAa MHAYKTUBIUK (hapasuMusra kypa a;,a;
, ... a, CACTeMa Ba AEMaK d; ,d; ,...,d,d,+; CHCTEMa XaM YM3HKJIN OOFJIaHTaH
oymasu.
Arapna Oy kosdduimentinapaan Oupopracu, MacaiaH o,.; , HOJJIaH (apkiu
OyJica, y XoJa Kojrad 0apua TeHIJIMKIapAaH b, BEKTOPHU HYKOTaMU3:
a; - apy=a'; b+ o' byt o+ o by
a,-Pane;=a's b+ o'y byt o+ o5 by
Ay By api; =y by + 2 byt Ay by
xocus1 6Vmanu. MaaykTuBauk dgapazuMusra K¥pa a;-Bia,+; , Ar-Balnis- - s@nPuln+ 1
BEKTOpJIAp CHCTEMacHu YM3UKJIM OOFjaHTraH, Xe4 Oyimaca OupopTacu HOJIJIaH
bapxsu OVnaran A;, A, , ..., A, COHJIapu MaBxyn OYiuod A; (a; -Bia,+; )+ As (az -
Ap+1) T+ A, (@, =By an; )=0 TeHrnuk O6axapunanu €ku OyHmaH A; a;+A; a;+ ..+
A @t Asr ane; = 0 xXocun OVmaau. by epna A, =-(A;08; + L6 +. .. +A.6, ).

Ilynnait kumub a; ,ay, . . ., @, ,d,+; BEKTOPJIAp YM3HKJIW OofimaHraH. Teopema
ucOoT OYIau.

Hamuowcanap. 1). Arap a;, a,, ..., aye L(b;, b,,..., b, ) 6ymu0, k> m
oyncaa;, a;, ..., a;BEKTOpJap CUCTEMACH YM3UKJIM OOFIaHTaH Oyiaau.

2). Arap a;,a;, ..., a,€ L(b;, b,,..., b,) 6ymb a;, a,, ..., a

BEKTOpJIap CUCTEMAaCcH YU3UKJIH OOFJlaHMaraH 0yica, k< m Oymanu.
3). n ymyoBnu apupmMeTuk (azomaru xap KaHaail n+/ Ta Ba yHJIaH OPTUK
BEKTOpJIap/iaH TY3WITaH CUCTEMa YU3HKIA OOFIaHTaHaMp.

By 3- natmwxka Xap kanaail n yiadoBiu BekTop (¢ , & », . . . ,0 ,) HU OUPIUK
BEKTOpJIap OpKaH noaaian MyMKAH SKaHIUTUIAH, SHHU
(a;,o,...,a)=a;e toa,e+ ... +a,e, €l(e,es,..,e,) dKaHIUTUIAH

Kenu0 YuKagu.

Mae3ynu mycmaxkamiaui y4yH cagoinap.
1). 1 Ba 2 ymuoBnu apudmeTuk hazoigapra MUCOIUIAP KEITHUPUHT.
2). n ya4oBnu apudMeTuk Ga3o neraHaa HUIMaHU TyITyHAcH3?
3). 3 YynuoBnu apudmeTuk pazora MUCOIIIAP KEATUPHUHT.
4). Ynzukiu OOFJIaHTaH BEKTOpJIAp CHUCTEMAacHra Tabpud OCpuHT.
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5). Unsukau OofIaHMaral BEKTopjap cucreMacura Tabpud OepuHr.

13 -MABPY3A
MAB3Y: BEKTOPJIAP CUCTEMACHHHHI PAHI'H BA BA3SHUCH
PEJKA:
1. BexTopimapHHUHT SKBUBAJICHT CHCTEMAaJIapH .
2 . BexTopnap cucremMacuaard 3JIeMEeHT aMallITUPHIILIIAD .
3. Ueknu coHIaru BEKTOpJap CUCTEMACHHUHT 0a3UCH .
4. Yexnu COHJIaTH BEKTOPJIAP CHUCTEMACHHUHT PaHTH.
AJIABUETJIAP[ 1,2, 3.].
n- Ymuosnau apudmeTuk hazo R" garu Bekropmap S={a; a,,...,a;} Ba
T={b;,b,,...,by cucremanapu Oepunran OyJcuH . Arap S cucTteMajaru xap
Oup BekTOpHU T CHCTEMAaCHIard BEKTOPJIAPHUHT YU3UKIN KOMOMHAIUSCH
KYPUHUIIKIA Ba akcuHYa 1 cucTeMaaaru Xxap Oup BEKTOpHU S CUCTEMaJaru
BEKTOPJIAPHUHT YM3UKJIM KOMOWHAIIUSICH KYpUHUIIAA Udoaanan MyMKUH O0yica, S
Ba 7 BEKTOpJIap CUCTEMAJIAPUTa IKEUBALEHIN BeKMOPAAP CUCmeManapy eunaam
Ba S ~T xypunHuIga €3unaau. ~ MyHocadbat OuHap myHocabat 6o, pedaekcus
(S ~S), cummertpuxk (S ~T— T~S) Ba Tpan3utuB (S~T Ba T~L — S ~L) nuk
xoccanapura 0yiicyHau, ShHU YKBUBAJICHTIUK MyHOcabaTu Oyianu .
Xoccanapu. 1°. IKkuTa CHCTEMaHUHT SKBUBAJICHT OYIUIIM YIyH YIaApHUHT
YU3UKJIW KOOUKIAPUHUHT TEHT OVIIUIIHN 3apyp Ba €TAPJIUAUD .
Hcoomu. S ~T 6yncun, L(S)=L(T) sxaunurunu kypcaramus. S~1 — VaeS
—>ae L (T), svuu L(S) < L(T).
ArapnaV be L(T),y xonga T~S 6ynrauu yuyn be L(S ), apuu L(T)c L(S) . Jemak
L(S)=L(T) .
Arap L(S)= L(T) 6ynca, S~T sxannuru tabpudaan 6eBocuTa KeIubd YUKaIu.
2°. Arap UWKKWATa BEKTOPJIAPHUHI YEKJIU CHCTEMajapu y3apo SKBHUBAJEHT
OYnn0, YM3MKIW 3pKJIKM OYiica, yinap OUp XWI COHAAru BeKTOpJjapAaH TY3WJIraH

oynau.
Hcoomu. Arap ukkana BeKTOpJap cuctemanapu Oy 06yica, TeopeMa YpHHIIH.
dapa3 sTallnuk u; , Uy, ..., U, BA V;,Vy,..., Vs Jap SKBUBAIECHT cUCTEMAJIap

Oynmub xap Oupu 4YM3HWKIW OoFjlaHMarad OYJCHH. Y XoJija Wirapurd MaB3yJaru
WKKUHYU HaTXara kypa r< s Ba s< r 0ynu0, OynapaaH rks Keaud 4uKau.

Yexnu BEKTOpJIap CHUCTEMacHJard »JIEMEHTap aJMaluTUpuuuiap 1ed
Kylujaruiaapra anTiiaau:

1). Cucremanaru 6upop BEKTOpHHU a0 COHTa KymauThpuI;

2). Cucremamaru Oupop BEKTOpHM «#(0) Ta KYMaWTUPUO HUKKUHYU Oup
BEKTOPIra KyIIIHIII,

3). Cuctemanad HOJ BEKTOPHH YMKApUO Taluial €KW HOJI BEKTOPHU KYILIUII.
1) Ba 2)-31eMeHTap aJMallTHUpHIILIapra XocMac, 3) ra 3ca XOC aJIMAIITUPHUII
JNeUnIIaau.

1-meopema. Arap Y€K COHJAr¥ BEKTOPJIAPHUHT OUPOpP CUCTEMACH UKKUHYHU
OHMp BEKTOp CHCTEMAacHAaH 3JEMEHT alIMAIITUPHUILIAD €paMuia XOCHJI KHUJIUHTaH
Oyiica, 0y MKKM CUCTEeMa ¥3apo SKBUBAJICHT OYiiaau.
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Hcoomu. Dapas 3Tailiiuk ,
a;, ar,...,d, (1)
BEeKTOpJiap cucrteMacu Oepuiran Oyincun . Arap sHru cuctema (1) man 1)
AIMAIITUPHUII HATHXKACH 1A XOCUJT KUITMHTaH Oyiica , y XoJia
ada;,ds,...,d, (2)
cuctema xocuin Oymaaum Ba (1) xamma (2) JIapHUHT DKBUBAJICHT HKAHJIUTU
Tabpudaan 0eBocuTa KeIud YMKaau . Arap sSiHTM CUcTeMa
artoa as,...,a, 3)
kypunHuiaa 6ynca xam (1) Ba (3) iap SKBUBaJICHTIUP.

OHau BekTopiu ¢aszojap HA3apUSCHHUHT acOCUM TYyIIyHUYanapujaH Oupura
Tabpudp OepaMus.

Tavpugh. bepunran 4ekJIM COHJArd BEKTOpJap CUCTEMAaCHHHUHT Oa3zucu 1ed
YHUHT YM3UKJIM OOFJaHMarad Ba OepuiiraH cucTeMara 3KBUBAJICHT Oy Oyimaran
KHUCMHUI CUCTEMAacHUTra alTHIIaIu.

Bboikayva cy3 OunaH aiftrania OepuiiraH BEKTOpJIap CUCTEMAacHuIaru xap oup
BEKTOpHU Hojanam MyMKUH OYiraH, 4uM3ukid OofilaHMaraH, Oymr Oyimaran
KUCMHUI CUCTEMAIUD.

2-meopema. Arap 4YeKIIM BEKTOpJjap cHCTeMacuaa Xed Oyiamaca OupopTa
HOJIlaH (GapKiIu BEKTOp MaBxKyj] Oynca, Oy cucrema Oasucra sra. bepuiran
CHUCTEMaHUHT Xap KaHJall MKKUTa Oa3ucu OMp XWJI COHJIard BEKTOpJap/aH
Ty3unran Oynau.

Hcoomu. dapa3 sTalimuk, YEKIU COHJIard Xed OyiMaca OupopTacu HOJIaH
dapkiau 6yaraH BEKTOpap CUCTEMACH

U, Uy e ooy Upy o ooy Upy (4)

Oepunran OyicuH. By cucremanaru HOJI BEKTOpJIapHH Tanuiad r0OOpUIl MYMKUH,
YYHKHU XOCUJI OynraH cucrtema (4) cuctemara 3kBUBaJIeHT Oynanu. LIlyHUHT yuyH
xaMm u;#0 ned onuIMMu3 MyMKUH. Arap (4) 4u3HKIM 3pKid Oyica YHHUHT V3U
O0asuc Oymamu. Arapna (4) cucrema 4Yu3WKIM OofnaHraH OVyica, y xonga Oy
CUCTEMaJarul Uy BEKTOp V3WJIaH OJJIMHTA BEKTOPJAPHUHT  UYH3HKIIH
KOMOMHAITUSACHIAH HOOpaT OYIIaau, SbHU Uy, Uy, . . oy Ujg y Ups] 5 5 - - - 5 Uy CACTEMA
(4) ra KBUBaJICHT Ba Kamujia OupTa HoJjaH (apkiu BekTop YHra Kapanuid. [y
*apaCHHM JaBOM O3TTUPUMO 4YeKIM KaJgamMJaH KeiluH Oupopracu  Xam
KOJITAHJIAPUHUHT YM3HUKIM KOMOMHAIUMsCUIAaH uOopaT OyiamaraH cucremara ira
Ooynamu3 Ba y 6a3zuc Oyiaau.

Arap u;, uy, ..., u; Bavy, vy, ...,V Jap OepuiiraH CHCTEMaHUHT Oa3uciapu
Oyicanap, yaap SKBUBAJIEHT OYyiaau Ba gemMak k=s.

Tavpugh. bepuiiran BEKTOpJIap CHUCTEMACHHUHI Oa3MCUHU TalIKWI ATYBYH
BEKTOpJIap COHUTA 1Ty CUCTEMaHUHT paHeu JeHUIaIu.

dakaT HOJ BEKTOpJaH TY3WJTraH CHCTEMaHUHT Ba OYIIl CHUCTEMAHUHI pPaHTU
HOJITA TEHT J1e0 XucobiaHau.

Xoccanapu.

1°. Arap ujuy . .. ,ux€ L(v;, vs,..., v, ) OVica, uzu, . . .,u; BEKTOpIAp
CUCTEMAaCHHHHT PaHTH V;, Vj,..., V, BEKTOpJap CHCTEMAaCHHUHI paHTHJIaH KaTTa
sMac.
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Hcoomu. Arap u; , . . . , u; cucrema (akaT HOJ BEKTOpJjapAaH TY3uiaraH
Oy7ca, yHUHT paHTy HOJITA TEHT Ba Vy,..., V,, CHCTEMaHUHT PaHTHUJIaH KaTTa dMac.
Arapma OupuHYY u; , . . .., U; CUCTeMaZa OupopTa HOJAAH (APKIM BEKTOP
MaBxyxa Oyica, v; ,.. , V, CHCTeMa XaM HOJJaH (apkjiu BeKTopra i3ra
Oynaau(TeopemMa-HUHT MIAPTUTA Kypa). Y XoJija UKKajla cucteMa XaMm 0asucra ara.
Uy, ... U, ONpUHYU CUCTEMAHUHT Oa3UCH; V;,..., Vy; ACAa UKKUHYU CHUCTEMaHUHT
0azucu OyicuH. Y Xoiaa v;,... Vs CUCTeMA Vy,... ,V,, Ta SKBUBAICHT Ba JieMaK L(v;
e V) =LV, 0y Vi),
[lynnait kuaud u;, ..., u,.€ L(v;,..., vy JBar <s.
Hamuorcanap:
1. bepuiran CHUCTEMaHUWHT PAaHTH YHUHT HXTUEPUN KUCMU CUCTEMaHWHT
paHTHIaH KUYHUK HMaC.
2. DKBUBAJICHT CUCTEMAHUHT PAHTIIAPHU ¥3apO TEHT.
3. n-ym4oBiu BEeKTOPIHU $a3oqaru UXTUEPUI YEKIN CUCTEMAHUHT PaHTH <.
XakukataaH xam L(e; ,e;,... ,e,)=R" Baay,...a, , € L(e,e,,...e,)=R" 6yaca, 1°
rakypaa, ... , 4, HAHT PaHTH e;, €;..., €, HUHT PaHTU A1 JIaH KaTTa dMac.
4. Arap 4ekIM CUCTEeMaHWHT paHTH 7 Ta TeHT OVica, yHuHT MxTuépuii k Ta
BEKTOpJIaH TY3WJIraH KUCMHUM cucTeMacu k > r Oyiranna, Yu3ukin

OOFJIaHraHaup.
5. Arap
aj, ..., Ay (5)
CUCTEeMaHUHT PaHTH
as ... , ay,b (6)

CUCTEeMaHUHI paHrura TeHr OyincuH. Y Xxonga b Bektop (5) cucremanaru
BEKTOpJap OpKaJI YU3UKIHM U(oIaTaHaIn.

Hcoomu. TymyHapnuku, arap MKKajla CUCTEMaHMHI XaM PaHTU HOJTa TEHT
oynca, Teopema Ypurinu. dapas sTalinuk, (5)-CHCTEMaHUHT paHTH

r > 0 ra TeHr OYJICUH Ba a;, d; ... , @, - YHUHT 0a3ucHu OYJICUH. Y X0J1a HKKHHYH
CHUCTEMaHUHT paH-TH XaM 7 ra TeHr Oynajau Ba a;, a, ... , a, cucteMa (6) HUHT
KHUCMU OVJITaHH y4yH 4;, ... , a,,b yu3ukiau OoFiIaHras, nemak, be L(a;, ..., a,). Y

xonna bel(ay,....a,..., a,) IbHU b= A;a;+A a, + ... + A, a,.

Mag3ynu mycmaxkamaaws yuyn cagoanap.
1). Ynsukam 60F1aHMaraH MakCUMall CHCTeMa Je0 KaHail cucTemMara anTuiaaau?
2). Bextopnap cucteMacMHUHT 0a3ucH Ba paHru 1e0 HuMara autuiaau?
3).a;=(1,0,1), a;=(1,1,1) BeKTOpJIap CUCTEMAaCUHUHT PAaHTU HeYara TeHIr?

14,15 - MABPY3A
MAB3Y: MATPHI[AJIAP BA YH3UK/IU TEHIJIAMAJIAP
CUHCTEMACHHHUHI PAHTI'H
PEJA:
1. Marpunanap Ba ynap ycTuaa amaiap.
2. MaTpuIllaHUHT paHTH.
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3. LII/IBI/II{JII/I TCHIJIaMaJlap CUCTCMACHUHUHI PAaHT'H.
AJIABUETJIAP[1,2,3].

Mampuya neb6 >neMeHnTaapHu (00bEKTIIAPHN) MabIyM TapTHO1a 0110
TY3WJITaH JKajBajra autuinaau. Macainas, ymoy

a, 4y a,
a, Ay a,,
aml am2 amn

»KaJ[Bajra n Ta yCTyH Ba m Ta caTpJiaH Ty3WIran mampuya nevivnaan. bynnan
KeWMMH MaTpullajJapHU JOTHUH ajndaBUTHHHUHT 0ot Xapduapu ounan
OenrunaiimMus: A, B,.... Arap caTp Ba YCTYHJIapU COHHHHU Kypcartuii 3apyp 0yiaca 4™
" wypurALLary Genruanas doiinananamus.(ual | ... || kypusumzna
OenruiamHuHr YpHura (...) €ku [ ... | KypuHUIIAary oenruiangiapaad xam
dorinananunaau. Arapna (1) na m=n 6ynca, yHra n- mapmubiu keaopam
Mampuya nevnnany. bapua saneMeHTiapu HoJulapaH noopaT Oyiaran Marpuuara
HOJl Mampuya NeRnnaan.

Bbomr nuaronanuaa Oupiap KoaraH >koisiapuia 3ca HoJulapJaH noopat Oyiaran
KBaJIpaT MaTpHIlara oupauk mampuya neiunany . Macanan, ymoy MaTpuIia n-
TapTUOJIM OUPIIMK MaTPULIATUD

I 0 0

0 1 0
E=

0o 0 - 1

Arap 6usra A™" =(a;;) Ba B™" =( b;;) maTpunanap Oepuiran oyica, y Xonaa
yJIAPHUHT MOC 3JIEMEHTJIApH TCHT OYyiicarnHa OyHIal mampuyaiapea meme
neitmnamu. lemak, A™"=B™" & a;;=b;; .
DHIU MaTpuIanap ycTuaa OaxapuiaIurad aMaUIapHu Kapad YrKamMus3.
1.Kywuw. MatpuniaJlapHUHT WHFUHJIUCH XaM TEHTJIMK CUHTapu OUp XU
pyCyMITH MaTpHIaiap yayH annknanrad. 4™ =(a;;) Ba B"™" =( b;))
MaTpuIaTapHUHT HuFuHIucH 1ed6 A™" + B™" =( a;;+ b;;) TeHrnuK Ounan
aHUKJIAaHYBYM MaTpulara aitunaau. bomikaua kuinb aiTrania MaTpuilaiapHU
KYIIUII yY9yH YIAPHUHT MOC 3JIEMEHTIIAPH KYIIUIa IH.

(1 2 3) (4 0 2) (1+4 240 3+2j (5 2 sj
Macanan + = =
a b c b d e a+b b+d c+e a+b b+d c+e
Tymynapauku 4™ Ba B ™" MaTpUIaJapHUHT HUFUHIACH XaM mX7 Y ITYOBIN
marpuna oynaau, seau A" +B ™" =(4+B)"" .

Marpunanapau Kyuin KyiuJaara xoccajiapra ara.
1) A+B=B+A4 - xommytatuBiuk, 2) A+(B+C)=(A+B)+C - acconaTHBIUK,
3) A+O=0+A4=A4 , 6y epaa O HOJ MaTpHIIA.

2.Mampuyanu conea kynatimupuwi. MaTpyullaHi COHIa KyauTUpUII YU4yH
YHUHT Oapya 5JIEMEHTJIapH Iy COHra KyIauTUPUIIAAH , sbHA AA=(A a;; ).
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1 2 3 . 5 10 15 .
Mucon. A= (4 . azj Oyica, y xonna SA= (20 5a Sazj oynau.
Xoccanapu :
1° (A-w) -A= A-(u-A) 2° (A+u)- A= A-A+u-A
3° 1-4=4. 4° A(A+B) = AL-A+A-B.

3. Mampuyanu mampuyaza kynaumupuws. MaTpunianapHu KynalTHUPUIL
caTpjapHH YCTyHJapra KynalTUpuIll Koujaacu Oyiinua amaira omupuiaad. Y HUHT
MabHOTa 3ra OVJIMINY y4yH OMPUHYM MAaTPULIAHUHT YCTYHJIAPU COHH 2-
MATPUI[AHKHT CATPIAPU COHUIra TEHT OYIHIIN Kepak, span A™" - B™ =C™* . C
"™ \aTPHUIAHUHT C; ; DJIEMEHTH A J1aT! i-caTp JIIEMEHTJIAPUHU B 1jary j-yCTyH
AJIEMEHJIapUTa MOC PaBUIIIA KYTAUTHPUO KYIIHII HaTHXKACK A XOCUI OYianu ,

SBHH arap
a, dp a, b, b, - by Cni G o O
) Ay a,, b,y by, o by, Cyp €y 0 Cy
A= , B= , C=
aml am2 amn bnl bn2 et bnk le Cm2 e ka
oynca ,
Ci;=ai b]j+ al'gbgj + ... +al'j bij+ +al-,,b,1j, (i:],2,...,m,'j:],2, e ,k,.) (2)
oynmanu.

bomkaua kim0 adtranna C=(c;;) MaTpUIIAHUHT >JeMeHTIIapH (2)-popMyia
OMJIaH aHUKJIAaHAIU.
Xoccanapu: 1).(A- B)- C=A- (B- C) - maTpulilaTapHUHT KYyIaWTMacH acCOIIMATHUB;
2).A-E=E-A=4
3). A(B+C)=A- B+A- C - MaTpuuaJapHUHT KyNaiTMacH KyILIUIITa
(B+C)-A=B- A+C- A nucbaran TUCTpUOYTUBIUD.
By xoccanapHUHT YPUHIIY SKAHJIUTHHY Yall Ba YHT TOMOHJArd UXTUEPUI
3NEMEHTJIAPUHU XUCco01a0 KYpuIll iynu OuilaH MaTpuladapHUHT TEHTJIMK
TylyH4Yacuaad Qoiinananud ucOoTiam MyMKHH. YHU Ou3 Tanadanapra MyCTaKui
Uil cudaTuaa TaKIug KujiaMus.
Muconnap :

2 0
-1 2 4 5 -1-2+2-3+4-1 -1-0+2-(-2)+4-3
A= , B=|3 -2| ,oprica AB= =
-2 01 {3 -2-2+0-3+1-1 -2-0+0-(-2)+1-3

8 8 -2 4 8 .
6a BA= oynaou.
-3 3 1 6 10

by Muconaan KypuHaauKy, MaTpULAJIAPHA KYITAUTUPUII KOMMYTaTUBIIUK
xoccacura oyicuaMan iy, sebau A B#BA.
3). (Mycrakui Tonmmpuk). bapua n-rapTudnu Matpuraiap TYmIaMUHUHT
annutuB AGen rpynmnacu OYIUIIMHN UCOOTIIAHT.

Mampuyanune paneu. A MATpULIAHUHT CaTPJIAPU M TA 1 YITUOBIA TOPU3OHTAI

a; :(alla A2 seeey aln)a a; :(aZI s A2 9'-'9a2n)7 s Ay :(aml 7am2'9'-'9amn) (3)
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BEKTOPJIAPHHU, YCTYHIIAPH 3CA 71 T4 M YIIHOBIW BEPTHUKAT BEKTOPJIAPHU TALIKHII
KUJIaaU. Y JIapHU TOPU30HTAN BEKTOpIapaaH (hapK KUIUII yUyH

a ! :(alla A2 5eees aml)a a ? :(aIZ 5 A22 5euey amZ)a cee,a ! :(aln s A2 eyeeey Amp ) (4)
KYpUHUIIIIA OenruianMus.

I-mavpugh.a ;,a,,....,a, BEKTOpIAp CUCTEMACUHUHT PaHTU A
MaTpHUAHUHT campaap Oyiiuua paneu, a’, a’,. . . ,a" BeKTOpIap CHCTEMACHHHHT

paHrura sca A MaTpULIAHUHT YCMYHIap Oyuuua parey NeAnnaam.

1- meopema. dneMeHTap AIMAIITHPUILILIAD MATPULUAHUHT PAHTUHU
Yy3rapTupManiu.

HcHomu. dnemeHTap aaMalITUPUIIUIAPHU caTpiiapra TaaOUK dTalIuK.

1). MaTpuiiaHuHT UXTUEPUN HMKKUTA CATPUHUHT YPHUHU anMamtupuil (3)
CHUCTEeMaJard MKKUTA BEKTOPHUHT YPHUHU aIMalITUPHUINTa MOC KeJlaau, ITYHUHT
YUYH XaM YHUHT PaHTH y3rapManu.

2). Matpuiianuar 6upop catpu (MacanaH i-catp) o#0 COHUra KymanThupuirad
Oynca, y xonma (3) cucremanaru a ; -BEKTOp Iy O COHUTA KYHMaWTHUPWITaH
Oynanu, sbHU

a.as,...,od;,....d, ®))
cucreMa xocun 6ynaau. dapas sTaliuk, (3) YM3UKIN SPKIH, JeKUH (5) aca
YU3UKJIM OOFJIaHTaH OYyicuH. Y Xoa Xeu 0yiMmaca OupopTacu HOIaH GapKiu
07,0 5eeeyOlj 5..., Oy COHJIAPU MABXKYT OYVIIHO O @ +0Loa; +... 40, (o )+...+a,, a ,=0
TeHMK Oaxkapmianu. o0 1e0 onuimmMu3 MyMKUH (ake xodza (3)-cuctema
YU3UKJIW OOFJlaHraH Oymap 31u). o0 oynrannuru cababmu o, o # 0, 1eMak, o a; +
+ova; ..+ (o, at... o, a,=0, spHu (3)-cucTeMa Yn3uKIH OOFIaHTaH, Oy
KapaMa-KapIIminK (5)-CUCTEMaHUHT YU3UKIU OOFIaHMAaraH SKaHJIUTUHU
KypcaTaJu.

3). MarpuuanuHr j-CaTpUHHUHT 3jieMeHTIapu o ra (o0) kymantupuiaud i-

CaTPHHUHT MOC 3JIEMEHTIIapUTa KYIuiaran 0yica, y xoJaa

a az,...,a;toa;,....a, (6)
BEKTOpPJIAp cucTeMacura sra Oymamu3s. busra mabnymku, (3) Ba (6) BekTOpiap
cucTeMasapy SKBUBAJICHT, S’IbHU YJIAPHUHT PaHTJIAPH TEHT.

2-meopema. Xap Oup MaTpULIAHUHT caTp OYilM4a paHru yCTyH Oyiinya
paHrura TeHr.

Hcoomu. bus (3) Ba (4) cucTeMalapHUHT paHTJIAPUHUHT TEHT SKAHJIUTUHU UC-
6otnaitmus. (3) HuHT 6a3ucu

a .a,,....qa, (7)
(4) HuHT Oa3ucH dca
ala’, ... ,a° (8)

oyncuH. bus r=s sxannmuruan ucobotaaimmus. Papas dTaluK r<s OYIcHH.Y XoJaa
(7) cucremanaru @ ; =(a;; ,a; ..., Ais 5orvs Ain ), (i=1,2,...,7) BEKTOPJIAPHUHT OUPHUHUN
S Ta KoopAauHaTanapuaaH ¢oigananu0 ymoly s Ta HOMabJIyMJIM T Ta TEHIJaMaJlaH
TY3WITaH OUp KUHCIIN YU3UKIN TEHIJIAaMalIap CUCTEMACH a;;X;+d;; X+ ...+ a5 X

=0, (i=1,2,...,r) Hu Ty3u0 ojamMu3. r<s Oynranu yuyH 0y(o; , &, , ....,0t) HOJIMAC
€4rMTIa 3ra, SbHU
a;o; + ap ot ot oa o :0, (i:],Z,...,I”). (9)
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by (a;, ay, ....,0; ) euum (3) naru KojaraH BEKTOPJAD @,+; @12 , . - - L, JTAPHUHT
OMpHHYM S Ta KOOPJAMHATANIAP/IaH TY3HJITaH

aux; + apx; + ...+ agx, =0, (=r+lr+2,..,m)
CHUCTEMaH! XaM KaHOATIAHTHPATU. XaKUKATAH XaM, @+ @12, « - « 5y,
BEKTOPJIApHUHT Xap Oupu (7) cucteMagaru BeKTopJiap opkaiu (6a3uc opkain)
YU3UKIW uponanananu: a, =W a; + Uy ar + ..+t ua, ,(k=r+lr+2,..,m).
Bynman(a;,aiz 5 5 ooy Q) =ik + Uk @op oo F W@y ooy Wik@rn + W2k G2y
+ ...t U a,,) Eku

Ak =Kk @i K Mok Q21 T oot Wk Gy,

ks =Wk Qps T Pop Qos T ot Wopg Gy

Apsvg =Mk Argeg T 1ok Aaep T oot Uk Qg 5 (k=r+1r+2,...,0)

A =Wk Qpn T W@ t ot U ayy .
By TeHrnukIIapHUHT OMPUHYHN S TACKHU MOC PaBUIIIA Q; , O , ....,0 Japra
KymaiTupub Kyuicak (9) ra acocan ayoytag o + ... Fag oy = (Wir @yt az;
+owt wpa) oo (Wkan + togaxn + .t g a) o Fo(Wrags T oo ax + ot
@)t Uplag aptap oyt .tagog) tuglaz; o tapoytotaxa) .+
Wl @r O F @y Qo + oty o)+ Py - 0+ pg -0+t Wy -0 =0 HEA XOCKIT KMJTAMU3.
Jlemaxk,

Ao +ag oy + ... Fag o =() (]0)
(9) Ba (10) man (8) HUHT YM3UK/IM OOFJIAHTAaH SKAaHJIUTH KeIU0 Yyukaa . XaKUuKaTaH
XaM o; a 1+OCZ a 2+....+asa s =y (6111 sAD] 5eney am1)+a2 ((112 yA22 5eeey Ay 2)+ ...t
O (CZ]S yADg 5enny ams)= (6111061 +apon . taag, ax; oy taxon to.tasd, ...
AmiQ; + A0 + ... Fa,, o) =(0,0, . .. ,0). By 3ca (8) HUHT YM3UKIN SPKIU
sKaHUTHUra 3ugaup. Jdemak, < s 6Yia oaMac skaH. » > s X0JI XaM XYyJIJId IIyHaan
Kapanaau. LIlyHuHr yayH xam r =s.

Yusukau menenamanap cucmemacuHure parey 1e0 yHUHT MaTPULIACUHUHT
paHrura anTuiau.

Arap HoJIMac caTpra 3ra OyJiraH MaTpullaJiaru k-HoJMac carpjaru OMpUHYH
HOJIIaH (apKJu 3eMeHT(k-1)-HoJIMac caTpjiard OMpUHYM HOJIJIaH papKiIu
3JIEMEHT/IaH YHT TOMOH/1a Typca OyHAail MaTpullara Ho2oHAIU MAmMpuyd
nevinnany. TylryHapaIuKu MaTpUIIAaHWHT PaHTH YHUHT TTOFOHAIN KYPHUHMIIIHIATd
HOJIJTaH (apKJIu caTpiaap COHHUIa TCHT.

Mucon. YOy MaTpUIIaHUHT PAaHTHHU XUCOOJIaHT

I 1 -1 1

5

22 6 0

A=

1 2 3 1

1 0 3 -1
1 1 -1 1)y (1 1 -1 1y (1 1 -1 1) (1 1 -1 1
A—226O 0O 0 8 -2 0O 0 8 -2 0 -1 -4 0
112 301 0 -1 -4 0 0 -1 -4 0 0 0 8 -2
1 0 3 -1) (0 1 -4 2 0O 0 -8 2 O 0 0 o0
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[ynaait kKuaub, Oepuiirad MaTpULIAHUHT paHTu  7(A4)=3 .
Mae3ynu mycmaxkamaauwi yuyH cagoniap
1). MarpuiianuHr panru ae0 HuMara anTuiaaan?
2). Unsuku TeHIr1amMaiap CUCTEMaCHHUHT paHry Je0 HuMara autuiaay ?
3). Matpuianusr catpiap (ycryHiap) 6yiinya panru 1e6 HuMmara antuiaaan?
4). Marpuniagaru s371eMeHTap aIMallITUPUIILIAP YHUHT paHTura KaHjaai Tabcup
Kniagu?

16- MABPY3A
MAB3Y: YU3HK/TH TEHTJIAMAJIAP CUHCTEMACHHH
HOMABJIYMIAPHHH KETMA-KET HYKOTHIII YCYJIH (TAYCC
YCYJ/IN) BUHIIAH E9HIT
PE K A:
1. Un3ukiv TeHTJIaMaliap CUCTeMacHaa SroHa e4umMra sra Oyiras XoJ.
2. Un3uKJii TeHTJIaMaliap CUCTEMAacH Y€KCHU3 KYTI eyuMra 3ra Oyirad XoJl.
3. Mucosnap.
4. bup >xuHCIU Ba OUp KUHCIU OYIMarad Yu3uK/IM TeHrjamanap CucTeMacu

eYrMIIapU Opacujiaru OOFJIaHUIIL.
AJIABUETIJIAP [1,2,3].

Ymly mxn -4u3uKJIM TEHTJIaMallap cuctemacu (4.T.c.)
ap X +6112 X2 + ...t A Xp= b]
ar X; +6122 X2 + ...t ar, Xp= bg
.................................................. (1)
A1 X; Ty X> + oo+ ayy X, = by,
Oepunran Oyicun.Yuu ["aycc ycynu OWian equin yayH YHUHT UXTUEPUI OUp
(Macayian OMpPUHYM) TEHTJIAMACHHH €310 OJJaMU3 Ba KOJITaH TEHIJIaMaJapHUHT
Oapuacugan OupopTa HOMabIyMHHU (MacajaH, X; HU) Hykotamus. Y xoja ymoy
cucremMara sra oymamus:
ap Xy +a12 X7 + ...t A Xn :b1
(1'22 X7 + ...t a,gn Xn = b'g
................................... (2)
a'ypx, +...+a,,x,=b,
Tymynapnuku (2) cucrema (1) ra skBuBajieHT. Duau (2) cucremanaru 1-TeHr-
JJaMaHM Ba KOJIraH TEHIJIaMaiap/iaH ssHa OMpopTacuHU (MacaiaH 2-TeHIJIaMaHH )
€310 oslaMu3, KoJIraH Oapya TeHrjaamanap/iad x, Hu ykoramus. Iy xxapaéunu
naBoM 3TThpamMu3. byHna arap (=0 kypuHUILIAry TEHTIaMa XO0CHII OYiica, yHU
Tymupuo Konaupamus. Arapaa, 0=>b (b#0) KypuHUILIJard TEHTJIMK X0CHI OyIca, y
X0JI71a )kapaéHHU TyXTaTaMHu3 Ba cucTeMa eunmra sra oynmaiiau. Ly xapaéuanu k
MapTa TaKpopJaranjaH KeMWH KyWHnaard MKKU XoJaTaan Oupu 103 oepanu:
1).Oxupru Tenrinamaza dhakar 1 Ta HoMabJIyM KaTHaIMO KOJaIu;
2).Oxupru TeHriaaManaa 1 TagaH opTHUK HOMabIyM KaTHAIIaJu Ba yJapJaH
OMpPOPTACHHU XaM SHAU UYKOTHUILI UMKOHUATH UYK.
I-xonga OXUpru TEHIJIaMaJaH X, HA TONMUO OJIaMU3 Ba YHU OXUPTUJIAH
OJIIMHTU TEHrjJamara KyWuO Xx,; HU TONaMu3. X, Ba X, ; JApHU TOMHUJITaH
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KHMAaTJIapUHU YHIAH OJIAMHTH TeHTIamara Kyiuuo x,., HH TOIaMHu3 Ba X.K. X, ,X,.
/5 - , X7 JAPHUHT TOMWITaH KUWMATUHU CUCTEMAaJard OMPUHYM TEHTJIamara
Kyiub x; uu Tomamui. [lynmait kunmmb, Oy Xomnma Oepwiiran cucTema sirOHa X;
=0, X2 =00,....X, —Q,, €UUMTIa dOra.

X=Xy, +x;=2

Mucon. 1).42x, +x, —2x, =2 cuctemanu ['aycc ycynu OwWIaH €4MHT.
S5x, +2x, = Tx; =-12
X=X, +x; =2 X —x,+x; =2 X =X, +x; =2 X=X, +x; =2 x =1
3x,-4x;,=—6 = 3x,—4x, =—6= 3x,—4x;, =-6= X, =2 =9 x,=2
Tx, —12x, = =22 —8x, =-24 x, =3 x, =3 x;=3

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

WkkuHun Xo0yila CHUCTEMaHUHT OXUPIH TeHIrIamacuaa ¢akar Oupra
HOMAbJIYyMHHU 4Yam TOMOH/AA (MacajaH, X; HH) KOJIAUpUO OOIKa HOMabIyMJIApHU
Xit1 seees X, JAPHU DPKIM Y3rapyBuu cudaTuga xalOyn Kuind Xocwi Oyirax
CHUCTeMaHUu 1-XoJaru CUHrapu uyn OuiaH edud x;,X»,...,X, JapHU TOIaMu3 Ba Oy
X0JIJla TOMWITaH €YUM Xjij,...,X, JPKJIM Yy3rapyBuM (mapameTp)iiapra OOFIIHUK
Oynmamu Ba ynapra HUXTUEpUN KuitMatiaap Oepu0 CHUCTEMaHUHI YEKCH3 KYII
CUMMHHH TOITAMH3.

Mucon. 2).
X, =Xy, +x;=2
X=Xy +x;=2 X=Xy, +x;=2 X, =X, — Xy +
X=X, +x;=2
2%, +x, = 2x, =-2= 3x, —4x, = —6 =4 3x, —4x, = -6 = —
3x, =4x,-6 X, =—x;—2
x +2x,-3x; =4 -3x,+4x, =6 3

X;=2+x;-x3=2+(4/3) x3-2- x5=x3/3 .
Kasoou: x;=x;/3; x,=2=(4/3) x;; x; €R.
by anMamtupunapau TYFpu Oypuakiy MaTpuiiagap EpaMuaa Xam
1 -1 1 2 1 -1 1 2 1 -1 1 2
Oaxapumi MyMKuH. |2 1 -2 -2|=|0 3 -4 -6|=|0 3 -4 -6|

1 2 -3 -4 0 -3 4 6 0O 00 O
4. ®apa3 >TaluK
a;x; tapx, + ...+ a;,x,=b;, i=1,2,3, ..., m. (1)
cuctema OuiiaH Oupra yHra Moc
agx; tapx, +..+tap,x,=0, i=1,2,3, ..., m. (2)
OUp KUHCIIM YU3UKJIM TeHIJIaMajlap CUCTeMAacH XaM Oepuiiran OYJICHH.
1°. (2) cucteMaHuHT UKKUTA (), O, . . . ,0,) Ba (By, Bo, ..., B)

CUYMMJIAPUHUHT HUFUHIUCH Ba allMpMacy XaM Iy CUCTEMaHUHT €UUMH OYJ1aIu.
HcHoomu. XakukaTaH xaM, a;;0; +a, o + ...+ a,, o, = 0 Ba a;f; +app, +.
.+ay, B, +=006¥nca,yxonna a;(a;*f;)+tas (o +P)+ ...+ a;, (a, £ B,)=a;;
+a, op ...t a, a, i((luﬁ] +ai2ﬁ2 +..ta;, ﬁn =0+ 0=0.
2°. (2)-cucTeMaHUHT UXTUEPUN SUUMUHUHT A€ R cOHUTa KynalTMacH siHa 111y
CHUCTEMaHUHT €9UMU OYIIa/Ix.
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Hcoomu. (ay, ay, . . . ,a,) (2)-cUCTEMaHUHT €4UMHU OYJICUH, THHU
a0y + tapoot + .+ a,a,=0,yxonma a;(ha)tan (o)t ...+ a.(hay,) +
+ 7\,( a; o tapon + ..t a;, an)=7\, - 0=0.

by ukku xoccaman kenu® 4yukaauku, (2) CUCTEMaHUHT edumiiap Tyriamu W
apudmetuk ¢hazo OYmap skaH (n ymuoBnu apudmeTuk pa3zo mMaB3ycura Kapasr),
abpHU W, n Ya4oBau apupMeTuK pa3oHUHT KUCM (ha30CH KaH.

3°. (1) aunr uxtuépuit (o, o, . . . ,a,) Ba (B, B2 . . ., B,) eduMIapUHUHT
aitupmacu (2) CHCTEeMaHUHT e4uMu Oy asu.

Hcoomu. XakukaTan Xam a;;a; +a, o, + ...+ a;, a, =b; Ba a;f3; +a B, + +
...+ a;, B,=b; 0O¥nca,y xonga a;(a; - B;))ta, (o, - Bo)+ ...+ ai (0, - B)=a;;;
‘a; ay + ...+ a, a, - (a;B; tapP, +. ..+ ay, B, )= b; - b; =0 6¥nann.

4°. (1) auHr uxTuépuii eunmu(oy, oy, . . . ,o,) Ounau (2) HuHT eunumu(f;, fo, . .
.., 3,) mapHUHT UUFUHAUCH Ba aitupmacu XxaM (1) HUHT ednumu OYiau.

Hcoomu. a;;a; +a;; ay + ...+ a, o, = b; BaayP; +af >+ ...+ ay, B, =0
oynca ,y xonna a;(a; £ B;)+ai; (ax £ By)+ ...+ ay, (o, £ B)=aa; +a; o + ...+
+a;, a, £ (a;P; +aBr +...+ay, B, )=b; 0 =>b; 6ynamu.
3° Ba 4° -xoccanapaaH KenuO 4uKaauku, (1)- cCHCTeMaHUHT eYMMIIAPUHU XOCHJI
KWIKII Y9yH YHUHT OuUpTa X,~o(, ¢, . . . ,Q,) eunmura (2) - CUCTEeMaHHHT
€UMMHUHM Kymum kKudos, spHU arap (1) Hur eunmummapu tymamubu H jpecak,
H+x,=W. [lemax, H tymiam W gucMm (pa3zoHu x, BEKTOpra CUIKATHILI HATHKACUAA
xocun Oynaau. bynmait xonaa (1) HUHT eyuMIIapu TYTUIAMU YU3UKIU KYIXULIUIUK
TAIIKWJI dTagu JeHUIagu.

Mage3ynu mycmaxxamaauwi yuyH cagoanap
1. Y.t.c.au ['aycc ycynu OusiaH e4UIIHA ranupud OSpuHT .
2. Kanpgait xoinma 4.T.C. €4uMra 3ra sMac.
3. Kanpgaii xoJi/1a YM3UKJIM TEHIJIaMajap CUCTEMACH SITOHA e4nMra 3ra’?
4. Kanpaii xonja 4.T.C. Y4eKCH3 KYIl eunumra sra’?
5. bup XUHCIM YM3UKJIM TEHTJIaMaJlap CUCTEMaHUHT edyuMiiapu ¢$a3ocH JieraHja
HHAMAaHU TyLIyHacHu3?
6. Un3HnKIm KyNXWUTMINK HAMaA?

17-MABPY3A
MAB3Y: 2 BA 3-TAPTHB/IH IETEPMUHAHT/IAP. YVPHUT' A KYHHIIIIAP
I'PYIITIACH.
PE K A:
1.kxk1 HOMabIyMJTU YM3UKJIA TEHTJIaMallap CUCTEMAacH Ba UKKUHYH TapTUOJIH
JeTEPMHUHAHTIIAP.
2.3HOMaBJIYMIIM YA3UKIIU TEHTJIaMajiap CUCTeMAacH Ba 3-TapTHOIN
JEeTepMHUHAHTIIAP.
3. Vpuura Kyituiiap rpymmnacy.
4. Xydt Ba TOK ¥pHUra Kyhumuiap.
AJIABUETIIAP [1,2,3].
1. ®apa3 sraitnuk 6usra
a;x; +agp x;=b; (1) aj; as
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azx; +taz x;= by -a; -4
YU3UKJIM TeHIJIamManap cucteMacu oepuirad OyicuH. (1) Hu x; Ba x, ra HHUcOaTaH
eucax
by Gxs— b, @iy b, ay; —b; @, .
X, = , X, = (2)
A11022 = Q12024 Q11027 = Q4205 '

Jap XocwiI Kriiamu3. by epia maxpaxk

B |4 Gy
d=aj ax-a;a; = (3)
2 Ay

KypuHHIga Oenrmnanu® (3)ra uxkunuu mapmubiu OemepmuHaHm JICHIITaIN.
JleMak, WKKUHYM TapTUOJM JAETEPMUHAHTHM XHUCOOJAIl Yy4yH YHHUHT OOII
JUaroHaduAard  JJIEMEHTIapu  KyMalTMacuJaH MKKUHYM  JIMaroHajJujaru
JIEMEHTJIapU KYTMaWTMAacCHHU aWHupuIl Kepak »dKaH. (2) HUHT cypaTuaaru
ndoanapHu XaM UKKHHYH TapTUOJIU JETEPMUHAHT KYPUHUIIA E3UIT MyMKHUH:

b a a, b
di=bjan-byap=|" " do>=bya;-byay=" "
, Oy a b
bynapnan doiinananu6 (2) Hu
d, d-, N
Xy = — Xa =
1= 2 =7 (%)
KypuHuIaa €3umn MmymkuH. (4) ra (1) cuctemanu euumn yuyd Kpamep dopmynacu
JNEeUnIIaau.
Mucou.
3x,+2x,=5 ..
cuctemanu Kpamep dopmynanapu €pramuaa e4uHr.
X=X =
Ev eoma P22, s
Y €A ) T (S | N O
Jlemak, (4) ra kypa x1=: =1 Bax, = :—J =1.
KasoOu: x;=1 Ba x,=1.
2.9uam ¢apa3 KUJaiirK 3 Ta HOMabIyMIu
apX, +a,x, +a;x; = b
ayX, +ay X, +dyxy = b, (5)

ayX; +ay, X, +ay X, = by
YU3UKJIM TeHIIaMajap cucteMacu Oepuiiran OyicuH. (5)Hu x; X, , X3 Jlapra
HUCcOaTaH eyaMu3. byHUHT ydyH YHHHT OMPWHYM TEHTJIAMACHHM d)) d33 - A3 d3;

ra UKKUHYUCHHU d;3 A3y - Aj; A33 TA Ba YAMHUYUCUHU d;; d;- dj3 Ay Ta

KYNauTupuo Kymamus.yY xonnaa
Xy = b1@32033+b3A,3837+D3812a73-D387813-02a12a33 01433437 . (6)
A11Q32033+A21Q13035+A31012053-A031013022=A21Q12033~A1102303>
ByHUHTI MaxpaxuHu
d= Q11027033 + A21Q3303; + Q31092053 — A31Q33033 — Q21032033 — Q1102303
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ay 4 43

T Ay Ay Ay

a;; 4z ds (7)
ne6 Oenrunabd oncak, (7) ra 3- TapTuOAM AeTEpMUHAHT Aciimnanu. (7) HUHT 4Yam
TOMOHH/IaH YHU XHCOOJIAI KOUJACH KeTUO YNKAIH:

+

* %k x % %
ay 4 a4 )
+ ay 4y 44
a,, a7 a
a,  ap 3
ay a» dy a, a4z dy

Oconyk Ousian Kypuin MyMKUHKH, arap (7) na 1-yCTyH 3leMeHTIapu a;;, da; ,d3;
HU MOC paBuia b, ,b, ,b; nap (03014 Xaajgap yCcTyHH) OusiaH aaMaiutupcak (6)
HUHT cypaTu Xocuia Oynanu, sseHu (7) gan

by ap ag

ay = |02 Qaz Q2
by @z a3
i:'1.'-“::'-“33 = bay3a5, = 53‘11:‘1:3 - 53“::“13 — byaq,053 —
by0aq 04,
) )
(7) Ba (8) ra acocan (6) Hu Kylinnaruya €3a onamus: x, = — . XyJJu OIyHUHIJEK,
o~ - =
(5) Hu x, Ba Xx; ra HUCOATaH €4CaK X, = f X3 = — JIAQpHU XOCWJ KWiamus. by
epaa
Qg3 by Qg i3 Q42 Oy
d, =|ax by ax dy =|@xy @ b
Az by as; @3y Q3 b;
2 3 1

Muconap. 1). d=|4 0 1=0+4+3-0-12-2=-7.
I 1 1
x+y+z=1
2). <x—y+z=0 YU3HKIU TEHIJIaMajap CUCTEMACHHU €YHHT.
x—y—-z=1

IlyHuHr yayH Xam ¥, = - =1, v =
Karobu: (1, =, —-).
3. Vpuuea gytiunap epynnacu. ®apas >taifnnk, 6u3ra n Ta 3MEMEHTra 3ra
oynran A Tymiam 6epuiran 6yicud. by Tymiam snemenTiiapuau 1,2,...,n nap
Ownad HoMmepisiald yukainuk. Y xonna A uu A={ 1,2,3,...,n} ne0 €3ulll MyMKHH.

&= | e
Il
Pd | e
-

]
|
|
I
I
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I-mavpugp. A TynnamuHu y3ura OuektuB (Y3apo Oup KuUHMATIH)
AKCIIAHTUPHILITA YpHUSA Kyuiuwl AeHUIaan.
TymyHapnauku Kapanaérran Tymiamaa n!/ Ta ypHura Kyuin maBxya. bynnan
KeWHH Ou3 s YpHura Kyvumna /, 2, 3, ..., n dJIEMEHTIApHUHT MOC paBuIaa i; ,i ,
< s In DJIEMEHTJIAPTa YTUILWHU

123 .--n . . 1 23 --n
s=|_ . |xYpuHumiga 6enrwiaimus. Arap s=| . . ‘ Ba
i iy By e, i 0y, @y e,

1 23 - n

t =( L. , j VpHura kyuuinnap 6epunran 6ynud i=j, (k=1,2,..., n)
Jv J2 s U

TEHIJIMK Oa)kapuiica s Ba ¢ YypHUTA KyHHUIIUIapra TeHT AeWniiaau Ba s= ¢

1 23 - n

123 - n
1 Ta 3JIEMEHT/IaH Ty3WlraH A TymiaMjaard 6apya ypHura Kyduuuiap TyrjiaMuHu S,
Owian OenrminamMus. S, Aaru UKKUTa s Ba ¢ YypHUTA KYWUUIIHUHT KynaiTMacu €0
aBBaJIO § KEHWH 7ca ¢ YpHHUra KYWMIIHM Oa)kKapulll HaTWXKacuja XOCWI OYyiraH
YpHUTa KyHUIITra auTUIIra KeJImmaMns3.

1 2 34 1 2 34
Macanan: s=( j 8a tz( J6§IHCI/IH.

KYpUHUIIA €3UTIaIU. e =( j ra auHuil ypHuea Kyuuwu 1eHnIaau.

243 1 214 3
Vromm o [l 234 234 (1234
JL St = = JJaau.
hise 243 1)214 3) (13 427

1 - meopema. (S, ; -) - MyJIbTUIUIUKATUB Tpymmna Oyiau.
Hcbotu. ['pynna tabpuduaary mapTiapHUHT OaXapUINITUHU TEKITHPANIIHK.
1) Vs,te S, = s-te S, O6axapunanu;

) Vs tle S, = s (t-1)=(s-t)-] Oynamm, 9yHKH arap s = (m] t= (Z] [ = (fl]
n

691108, 6y TeHrmIK [mj . M | [’; H _ m . [kﬂ . [’; j R ———
(HEHCHE)(E) somromamenan () G ()6 (2]

JaH noopar.

1 23 «-n
3) ez( ; j6}7nn6 Vse S, yayH s-e=s Oaxapuiaiu.

1 23 - n o (i 0y iy i, .
4)  s=|. . . , ra TECKapucu s = OVmaau, 9yHKH
I dy @y e 1 23 -n

Mynaait kunubd rpymmna Tabpuduaard 6apya maptiap Oaxapwiana. (S, , - ) —
rpynnara n-mapmuonu cumMmempux epynna 1ed I0pUTHIAIH.

1 23 o " . . . . o
Arap s:(_ T " jypHHra Kyvnmpga i; < i, <i; <...<1i, Oyuca,y
i 0, Iy e,

HHBCpCHATA 3ra sMac z[eﬁnnazm, aKC X0J1J1a UHeepcusza dra IleﬁHHaI[H.
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1234
4132

Ta, 4 yuyH 0 Ta, x%amu 4 Ta uHBepcus 0op.
bepunran ypHura Kyuumigarda WHBEpCUsIIap COHU XydT OVyica, yHra xypt

YpHHTra KyWuill, arapjia MHBEpCcHUsijIap COHU TOK OYJiica , y X0oJijia TOK YpHUTa Kyl
IeunIanu .
VpHHra KYWHIIJIaTd HUCTAraH 2 Ta DJIEMEHTHUHT YPHUHU aJIMallTHpUIITa
mpancno3uyus NeUNIIaau.

Arap i; Ba i; JapHUHT YPHU aIMaIITHPUICa, Y (i, i;) KypUHUIIIA OCNTHUIIaHA N,

2- meopema. TpaHCNO3ULIMS HaTWXacuia VpHUTa KYHUIUIAPHUHT Ky PT-
TOKJIUTH y3rapaju.

Hcoomu.

1 2 3 «vikeleeem 1 2 3 kel 1
S = =
P A PR FRTEY ARES i A P PR ARTEY AT

TPAHCHO3UIMS HATWXKacuJa XOCWI KWIMHTaH OYJICWMH. Y Xonja iy HU i; JaH
OJIIUHTA YTKa3ulll yuyH [-(k-1) Ta uHBepcUsl Oakapuill Kepak. YHJaH KEHUH i; HU
KOWHra (IbHU I;; NaH KEWUHTH jKoWra ) Kyuu yuyH /-(k-1)-1 Ta uHBepcus, xaMu
[-k+1+1-k=2(I-k)+ 1 Ta nuBepcus OaxKapuIll KEpax.

Macanan: s =( ] na uaBepcusiaap couu 1 yuyn 1 ta, 2 yuyn 2 ta, 3 yuyH 1

n

3-meopema. n! Ta ypHUra KyHUIUIAPHUHT IPMU — TacH XKy(T Ba KOJTaH spMU

— TacH TOK Oyiaau.

Hcbomu. Arap n! ta ypHura Kyuunuiapjaara xyQpriapu COHU p, TOKJIApU COHU
g Ounan Oenrwiacak, p+g=n!/ OYnagu. DHau arap Oapua n/ Ta YpHura
KYIIUIIapAa TPAHCIIO3UIHNS Oakapcak, y xonz[a >I<y(1m1ap TOKJIapra, TOKJIapu 3ca

KyTiapra yTaau, SbHU p=¢q, Je€MaK, P = —Ba § = —

4-meopema. XKyt ypHura Kyumumap TynnaMH b;K}”/naﬁTHpnmra HUcOaTaH
rpynma XoCuil KUjJaau.

ByHuHT ncOOTH KaThuil KENTUPUILHYU Tajabajiapra XxaBoja KUIaMus.
< S;; > a GUPIHK BIeMEHT altHui Ky 6y1aau. t ra Teckapucu ¢ €S, 6ymam.

Hamuowca. Tox ypHUTa KYIIMILIAP TYIUIAMU KYTAaUTUPUILTa HUCOATaH rpyIina
oyMaiiu.

byHna OupauK 3€eMEHT MaBKy dMac.

123 123 123 123 123 123
Mwucon . S, = , , , , ,

123 231 312 321 213 132
HU Kapamuk . S; ={fy, 1, />, /3, /s, f5 } ned O6enrunald oncak, Kyluaaru
)ajBaira sra Oyinamus. by skanBaiia OUpIUK dJIEMEHT e=f;, f; Ta TECKapucH f5 ;
> Ta TeckapucH f; ; f; ra TECKapuUCH f; ; f; Ta TECKApUCH f;; f5 ra TECKAPUCH f5 .

[IyauHTACK TpynnaHuHT O0apya mapTiapu oaxapuiaau, sbHu (S; ;5 - ) -
MYJIBTHIUTMKATUB TPyIITia Oyaam.

: Jo /i BE! BE Ja [

Jfo Jfo /i BE! f5 Ja f

/i i L Jo fa S5 A
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L2 BE) Jo Ji I A Ja
fs fs f Ja Jo L i
Ja Ja [ f i Jo Ja
S5 S5 Ja [ L i Jo

Mae3ynu mycmaxkamaaui y4yH cagonnap.
1. UkkuHYM TapTUOJIM IeTepMUHAHT KaHaal XxucoOaaHaau ?

cosp  sing

2. Ym0y neTepMUHAaHT HUHT KUMMaThl HUMara TeHr ?

—sing cos@
3. YuuHuM TapTUOIU AEeTEPMUHAHT KaHaal Xxucobianaau ?
I 1 2
4. Ymby2 -1 1 JNETEPMUHAHTHUHT KUMMaTH HUMara TEHT ?
3 1 4

. Vpuura kyituiap rpynmacu (S, ; - ) HUHT TapTUOU Hedara TeHr ?

. VpHura KyHUILIIapHIHT MHBEPCHACH JIeTaH/a HUIMAaHU TYIITyHACH3 ?

. Tox (ky®T) ypHura kyium n1eé HuMara autuiagm ?

. Tpancno3unust HUMa Ba y KaHjal xoccara ara ?

. 1 Ta 3JIEMEHTJaH Ty3WIraH Xyt ypHUTa KyHHIiap TYIiaMu MyJIbTUTIINKATUB
rpynmna oymaaumu ?

10.n sneMeHTaH TY3WITaH TOK YpHUTa KyHUHUIIUIap TYIJIaMu Tpynna 6yiaaumu?

O 0 3 O\

18- MABPY3A
MAB3Y: n-TAPTHBJIU /IETEPMUHAHTI/IAP BA YJIIAPHUHTI
XOCCAJIAPH
PEKA:

1. n - TapTHOIN AETEPMUHAHTHUHT TabpUQH.

2. Xoccaapu.

3. Mucomnnap.

AJIABUETIJIAP [ 1,2, 3].

1. n - TapTHOIN

a, dp a,

a) Ay a,,
A —

aml am2 amn

KBaJpaT MAaTPUIIAHUHT JETEPMUHAHTH ne0 ymly n!/ Ta xXajiap WUFUHIUCUIAH
TY3WJITaH

n!

Z(_l)v Ay, Aoge, " Ay, (1)

udonara alitunaau. bynnaa xap Oup xaana n Ta Kynaiutysuu 0yauo0, xap Oup catp
123 - n

VPHUTA
kl kz k3.“knj P

Ba YCTyHJIaH OMpTaJaH 3J€MEHT KaTHallaIu. Y 3ca (
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KYHUIIIaru vHBepcUsyiap COHMHM Onmaupanu. Jlemak , (1) naru 17 Ta XaJa Mycoat

1

uiopa OwiIaH Ba KoJIraH — Ta XaJ 3ca MaH(wuii umopa Ounan onuHaau. bepuiran

A MaTpUIIaHUHT JETEPMUHAHTH KyHuarndya Oeruianaiu:

n! 4
detA=D = ! :Z(_l) a1k1a2k2”'ank

n

a anz DAY a

nl nn
Mucon. 1). a;; ax; a3 asy ays asy KynaitMma 6-tapTuOIvd ACTSPMUHAHT

éniMacuga KaTHalaIuMu?

123456

231524

KYPHUHAIUKA MKKMHYM YCTYHJIaH MKKHUTA 3JIeMeHT onuHrad. [IIyHUHT y9yH XaMm y
6- TapTUOIM ACTEPMUHAHT TApKUOKUIa KaTHAIIIMANIH.

2). a;;az; az; xan 3- TapTUOIM ASTEPMUHAHT/IA KaHal uiopa Ouan
KaTHamamgu ?

NHpexkcnap XOCWJI KWITaH YpHUTa KyWHII ( ) naH ubopar. byHnan

123), e )
v :(2 3 1] YpHUTa KyWHIIIAard MHBEPCUSIIAD COHMHU aHUKIAWIMK: 1 ydyn 2 Ta, 2

yuyH 0 Ta, 3 yuyn xam 0 Ta >xamu 3 Ta uaBepcus 0op. LLlyHuHT yuyH xam Oy xan
YUYUHYU TApTUOJIU AETEPMUHAHT TAPKUOWUTa MUHYC UILIOpA OWJIaH KUPAIH.
JleTepMUHAHTHUHT CATpJapUHU YCTYHJIAp YCTYHJIAPUHM 3ca carpiap KUIuO
€3UIlra YHU mpaHcnonupaaul JENUNaIN.
2. Xoccanapu.
1°. JleTepMUHAHTHU TPAHCIIOHUPJIACAK YHUHT KUMMATH Y3rapMaiau.

Hcobomu.
a, 4ap a,
a, a, - a il !
21 22 2n
p=|® 1= ayay, a,, 0
anl anZ ann
a,; dy a,
a, a, - a il K
' 12 22 n2
D = —Z(_l) Ap1Gp Ay (2)
aln a2n ann

(1) Ba (2) HUHT VHT TOMOHUJATH HUFUHAU Oapua n! Ta ypHUra Kyhumap oyinya
OJINHTAaHU YYYH YHT TOMOHJIapU TeHT. Jlemak 4ar TOMOHJIapu XaM TEeHT OVIIHIIN
Kepak, seHu D= D' .

2°. JleTepMUHAHTIa UCTANTaH 2 Ta CATPUHUHT YPHUHM aJIMAIUITUPCAK, YHUHT
UILIOpacH y3rapaiu.
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Hcoomu. Arappga D nerepMuHaHTAa k Ba /[ caTpjapHUHT YpUHIAPUHU
anMartupcak D' neTepMUHaHT X0CUI OYiaan.
by epna

(1 2 3 wiikerleeenm j (1 2 3 kel on J
S=1L L. . . . HH [ =
P R LY ARy A A TS ARTEY AT

JlaH OWpTa TPAHCTIO3UITUS EplaMUJla XOCUIT KAJTUIIT MyMKUH. TpaHCIO3UIINS TOK
YypHura Kyuui 6yarannuru cabadmu (1) Ba (2) garu xaajgapHUHT O0apyacu Teckapu
uiiopa OuiaH oauHaau, SbHu D' =-D.

Hamuowca. 2 ta 6up xun carp (yCTyH) ra sra OyiraH JeTe€pMUHAHTHUHT
KHUUMAaTH HOJITA TEHT.

3°. llerepmunanTia Oupop caTpu (YCTyHH) HOJUIapJaH ubopat Oyica, yHian
JNETEPMUHAHTHUHT KHMAaTH HOJITa TCHT.

4° Arap perepMuHaHTIAard Oupop carp (YCTyH) DJIEMEHTIIapu YMYyMHI
KYTIaWTyBYM m Ta dra 0yIica, yHU JECTSPMHUHAHT OCITUCUIAH TAIlIKAPUTa YAKAPUIIL

MYMKHMH.
Hcoomu.
ap a, a,,
a, ay a,,
- - - - n! 4
D- T g, g, ) -
ma, ma, ma,,
anl anZ ann
a, 4ap a,,
a, a4y a,,

n! 14
= mZ(—l) Ay op, " Ay, Ay, =M 4

1- Hamuorca. JleTepMUHAHTHUA OUPOP S COHUra KYMaWTUPHUII YUyH YHUHT OUpOp

caTpu (YCTYHH) HU LIy COHTa KymauTupuil Kugos.

2- namuoica. JleTepMUHAHTHUHT Oupop caTpu (YCTYHM) UKKMHYM OUp caTrpura
MPOTMOPIMOHAN OYJica, YHUHT KuiiMath 0 ra TeHr.

5°.Arap n-Taptubnu nerepMuHaHTIArH OUpop catp (YCTyH) dJIEMEHTIapH 2 Ta
3JIEMEHTHUHT WUFUHANCH KYpHUHHILA UoanaHrad 0yica, yHu 2 Ta n-TapTuOIu
JNETEPMUHAHT UMFUHIMCU KYPUHUIINA €3I MYMKHH.
Hcoomu.
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n! 4
D 7 e =z (_1) a]klaZkz ”.(al'k,- +bikl-).”ankn=

a, 4, a,| |4 4 a,
a, a4y Ayl |Gy Ap a,,
+
azl al 2 ain bi 1 bl 2 bin
anl an2 T ann anl an2 o ann

Hamuowca. JlerepmuHanTHUHT Oupopta catpu (YCTyHH) HU OHUpOp COHra
KYNaWTUpUO MKKUHYM OUp caTpu (YCTyHM) HUHI MOC 3J€MEHTJIapura Kyuicak
JNETEPMHUHAHTHUHT KMMMaTU Yy3rapManiu.

5°. Arap n-tapTHOnu AeTepMUHAHTAAru Oupop cartp (YCTyH) 3Jl€eMEHTIapu
KoJraH catp (YCTyH) JapUHHUHT YA3UKIU KOMOMHANMACHIaH nbopat Oyica, yHUHT
KUMMaTHU HOJITA TEHT.

HcboTtu rokopuaaru xoccajapaaH O€6BOCHTA KEIUO YUKAIH.

1 2 3 4 1 2 3 1

Mumucomn. “hal-4 =4. Sha -l =0. bynna oxupru ycrynunan 4 Hu
2 1 5 8 2 1 5 2
0 21 O 0 2 1 0

yukapauk. Hatwxkana 1 Ba 4 ycryHnapu 6up Xui1 0yiu0 KoJIIu.

Mae3ynu mycmaxkamaauwi y4yH cagonnap.
@). n- TapTUOJIU IETEPMHUHAHT Ae0 HUMara anTunaan’?
0). n- TapTUOJIU JETEPMUHAHTHUHT Xap OUp Xaau KaHJai kouaa Oyinda XoCHI
KAJIAHaau?
b). n- TapTHOIN TeTEPMUHAHTAATH XaIJIAPHUHT UIIOPACH KaH1al aHUKJIaHaIn?
2). JleTepMUHAHTHUHT KHMMaTH KaHall almMamTupuiuiap 6axapca y3rapmann?
0). Kanmaii xonnmapaa qeTepMUHAHTHUHT KUAMATH HOJITa TeHT Oymaaun?

19- MABPY3A4
MAB3Y: MUHOPJIAP BA AJITEEPAUK TY/IJHPYBYHJIAP
PEZKA:
1. n-TapTHONM NETEPMUHAHTHUHT (k< 1) k-TapTHOJIM MUHOPH Ba KYIIMMYa MUHOD.
2. Anrebpauk TYJIIUPYBYH.
3. derepmunHaHTIapHu K-TapTi6im Munopiap 6yinya €itum. Jlarac teopemacu.
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4. MucoJiuap.
AJIABUMETIJIAP[ 1,2, 3].

Taptubu 3 nan 0Kopu OYJIraH JeTEPMUHAHTIIAPHU XUCOOJIAIl YIyH TaluH OUp
dbopmyna MaBXKyq 5Mac. YJIapHH KYMUWIMK XOJUlapja TapTUOW macauTupud
xucoOnanaau. ByHuHr y4uyH sca Ou3ra MUHOpP Ba anreOpauk TYJIIUPYBUU
TylIyHYaJIapu Kepak Oyiau.
®dapa3z KunaiMk n -TapTudau D netepMuHaHT Oepwiran OYJicuH. YHAaru k Ta
caTp Ba k Ta yCTYHWHHU @XpaTHUO YITApPHUHT KECHIITHUII KOWHIATH dJIeMEHTIapH1aH
JeTepMUHAHTAArM TapTuOaa oaud k-TapTHONMM JE€TepPMUHAHT Ty3cak Oy
JIeTepMUHAHTIa D JeTepMUHAHTHUHT k-mapmubau munopu nevwnamu. Iy
QKpaTWJITaH caTp Ba YCTYHJApHH Y4YUpuO, KOJTaH >KOWJard »sJaeMeTiapiaH
JNeTepMUHAHTAAru TapTuOaa onud n-k -TapTUOIM NETEPMUHAHT Ty3CaK yHra k-
TapTUOIM MUHOPTA MOC Kyuumya munop aeiunaan. Macanan: ymly

ap, a, o 4y A 0 4,
a, Ay v Ay 1 77 Ay
ayy s A a1 a,
Qeoit vz 7 G | Ytk 7 Qg
anl an2 ank ank+] T ann

n-TapTuONIu nerepMuHanTaary 1,2, ... .k catpnapu Ba /1,2, ... k yCTyHIIapuHU
axpatub k-taptubnu M muHOp Ba n-k-tapTuOiu Kymumya M' MUHOpP Ty3Cak y

Kylujgaruia
ay dp o 4y vk k2 7 Qg
M = ay Ay 0 Ay M = Aokt Qpiokr2 777 Qpaan .
= = oymau.
akl ak2 e akk ank+l ank+2 e ann

Arap k=1 Oynca, Oupra s1eMeHTra (MacanaH, a;=M ra) sra Oynamu3.YHUHT
KyIIIMYa MUHOPUHU aw:r;ﬁI/IJ'IaH oenrunaiivus. Kymmvua wmupop M’ Humr
Yuupwiran catpiapu i;, i,..., iy Ba YCTYHIAp j; j2, ..., jx HOMepJapuHUHT (-1)
HUHT Japakacujaru HUFUHIMCUTA KymalTmacura M MUHOpra Moc aneebOpaux
mynoupysuu nevnnaan. Arap 6u3z M ra moc anredpavik TYJIAUpYBUMHU A OuliaH
Oenruiacak, y XoJjia A= (-L)nremmikeminm,m kM 6Ynanu. Xycycuit
xoma M=a;; 6ynca, A;;=(-1)"" M, 6ynamm.
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ay G di3 4y
Mucon. D= P Gn G G Hune M = ha
Gy Ay A3y Ay a3 dsy
Ay Ay Ay dy
o v . . 143+2+4|%21
TYJIOUPYBYUCH KyHnugarmda e3miaau: A= (-1)
ay

MUHOpHUra MOC anreOpauk

ay3

Ay

JNETEPMUHAHTAATY d 3 DIEMEHTHUHT alreOpank TYJIIUPYBUNCH

a4 dy ay  ap

_ 4+3 _
Aij =(=D""ay ay ay|=—a, ay
ay 4y Ay a3 dj

JaH nobopat O6yaagu.

OHnu ymidy TeopeMaHu UcCOOTIanMu3.

ayy

Aoy

Ay

I-meopema. D nerepMuHaHTAard M MUHOPHUHT UCTAJITaH XaJWHU YHIa MOC
anreOpank TYIIUPYBUYMHUHT UCTANTAaH Xaaura Kynantupcak, D 1eTepMUHAHTHUHT
Xa1u XOCHII OYmanu, sbHU MA HUHT UCTalraH Xaau D HUHT XaJauaaH HOOpaTIup.

Hcoomu. Kyinnaru UKKU XOJHU KapanmMus.

1°-x011. M MuHOp D eTepMUHAHTHUHT IOKOPH Yarl GypUaria, KyInMya MHHOP
3ca Kyiu YHr Oypyarujia »oiamrad OYIJICHH:

by xonaa M aunr anredpauk tynaupyBuncu A=(-1)
M HUHT ucTajrad Xaau
(—1)F Uyp, Wap, Uk (1)
bynna
2 3

(1 ok
=1inv.
P BB, BB,
A=M'HuHT UcTaJTrad Xaau dca

A,

. (k+1k+2 k+3..n J
q =1inv.
ﬂk+l ﬁk+2 ﬁk+3 "'ﬁn

q
(D', Gizp,.,
KypuHHIITa 3ra. byHaa

(1)Ba (2) HuHr KynaiiTMacu

1" ,‘.‘.J"'{‘- - . N naw
:: l} C{:Siajﬁ: al.‘f“.‘f"‘lﬁl_—.q.i ak*:ﬁ:_'-.-g Unp

16w
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a,, a, ay Ay a,,
ay, ay ayy Arj a
ap a A A 11 Ay
Qeinn Ao Qi | stk A1y
anl an2 ank ank+1 ann

1+2+ . +k+1+2+ ... +k My :My

KypuHULUra ara.

(2)

3)
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D nunr xagu 6ynaau. YyHKHM yHIa n Ta KynaiTyBun 0ynu6 D HuHT xap Oup carpu

1 2 - n
Ba YCTYHHUJIAaH OUPTAaJlaH JIEMEHT OJIMHTaH Ba inv[ j=p+q,

ﬂl ﬂz ﬂn

uyHkd  f31,B2,55 ..., Br 1ap Bi+1, Bis2, Pi+3,---, Br TapAAH KHUUK OYIITaHU YUYH
yJap OMJIaH UHBEPCHSI TAILIKWII KHJIMAWUIH.

2°-xom. M musop D uunr k; ks, ...k, catpaapu Ba l;, I5,..., I, ycTyHIapuHH
UIITOJ KWICHH Ba k;< k)<...< k,, [;<[,<... <[, ne6 onmamu3. by xomuu 1-xomnra
KeJNTupamu3. ByHUHT yuyH k;-caTpHM y3ujaH onauHru (k;-1)-ta caTpjaH OJAUHTa
YyTKa3ub 1-ypuHra, k,-catpuu y3unan oaaunru (k,-2) catpia oaauHra yTkaszuo 2-
YpHHra Ba X0Ka3o k,-caTpHHU Y3uAaH oJNuHTH (k.- r) Ta caTpAaH OJIIMHTa YTKa31O
r-ypuH-ra €3amMud. YCTyHIap OWIaH XaMm Xy 1y UIIHU Oaxapcak, M muHop D’
HUHT IOKOPH 4arl Oypyaruia »oiiamaan Ba IeTEpPMUHAHTHUHT XOccajgapura Kypa

D= - - - " " .
—_ ':._'l:l-if_-_'j'.':""'kr"-il'-E:""--.v'
D" (3)

1-xonra kypa M HUHT UCTaNraH XaAUHUHT M’ HUHT UXTHUEPHUN Xaanura KyrnmamTMacu
D' vuHr xaauuu 6epaau. DHIU M HUHT UXTUEPUN XaIUHU
(:_1)if.‘-if:-----k.--fj_-i:--"-iv-Mr:A HUHT
UCTAJITaH XaJura kynantupcak, (3)ra kypa D HUHT XaJuHU Oepaiu.

2 -meopema (Jlamnmac Teopemacu). n-tapTuodan D qeTepMUHAHTHUHT 7 Ta caTp
(ycTyH) napujaH 6apua r-TapTUOIM MUHOPJIApHU TY3UO Ba yJIapHU MOC aireopamnk
TYNIUpyBUMJIApTa KynaWtupud Kymicak, WHFMHAA D JeTepMHUHAHTHUHT
KHiIMaTHUra TeHr OYJau.

Hcoomu. Wy r - taptubmu muuopmap M; M, .. , M, Ba ynapra Moc
anreOpauvk TyaaupyBuuiap 4;, A,, ..., A, 6yncun. Y xonaa
M]A]+M2A2+ +MA;ZD (4)

SKAHJIMTUHYU UCOOTIaiMu3. 1-Teopemara Kypa M; HUHT UCTAJITaH XaJAUHU A; HUHT
UCTaIraH XaJaura Kynautupcak [ HMHT Xaau Xocun Oymamu. M; A; Ba M; A;
nap(i# j) yMyMHH Xaiara sra sMac, 4yHKH M; Ba M; nap xammaa Oupra yCTyH
aieMeHTIIapu OuIaH dhapkK KuJau.

OHau (4) HUHT 4Yam TOMOHMIA n!/ Ta Xaa OOp SKaHJIMTMHU KypcaTrcak
Teopema ucOotiaanrad Oynanu. /lerepMuHaAHTHUHT Tabpudura kypa M; MuHOpIA
(r-TapTubam nerepmuHant) r! Ta A; na aca (n-r) ! Ta xan 60p. Y xonpa M; A;
na rl(n-r)! ta xan 6ynamu. Jlemak, (4) HuHr yam tomoHuaa r! (n-r)! t Ta xan
oynanu. DHAM t HU

n n

anuknamk: € = ——. Illynunr yuyn xam 7/ (n-r)! {———}= n!. (4) Hunr
yar ToMOHua 1/ Ta xaj 60p HKaH.
Mucon.
I 2 -1 1
3 0 1 "
D= 1o JETEPMUHAHTHU OUPUHYM 2 Ta caTpu Oyilm4ya XHCOOIaHT.
o1 2 -1

58
PDF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

1
0

1 2
3 0

1

1

D=
| 1

012 -1
. _1 1+2+2+3
T e

‘(_1)1+2+]+2
I 0] |-1 1
+
0 2| |1 2
A-D2+(=2-DI+12+8-2-2+16

01 I -1
+ _1 1+2+1+3
2 —1‘ ‘3 1‘( )

1|1 1 1
+ _1 1+2+1+4
Al o

i (_1)1+2+2+4

‘- (=1)'2 1) 1‘ =—6-(=2)+(1+3)(-D)(=1-D+(2-3)2+2(-1) +

2).
1 2 3

D=0 1 2/=1+0+4-3-0=4.
1 -1 1

Ounu D Hu OupuHYM caTp 3aeMeHTIapu Oyiinua N0 XUCOOIalIuK.

1
D — 1 . (_1)1+1

2 2 ( 1)1+2 0 0
+ o —
1 1 1

2
1‘ + 3(_1)1+3

1
l‘:1-(1+2)—2-(—2)+3-(—1)=3+4—3:4

Mag3ynu mycmaxxamoau yuyn cagoanap .
a). K- TapTUOIU MUHOD J1e0 HUMara antuinaau ?
0). Kymumya muHop 1e6 Humara aitunanu ?
B). Anre0pauk TYJIaupyBuu 10 HUMara autuiaau ?
QG G, 4
r). D=la, a, a,;
a3 4y 4

JNEeTEPMUHAHTAATY d3; BJEMEHTra MOC ajareOpauk TYJIIUPYBUUHUA TOMUHT.

20 - MABPY3A4
MAB3Y: JIETEPMHHAHT/IAPHH CATP EKH YCTYH 3JIEMEHT/IAPH
BYHHYA EHULILL
PEJKA:

1. leTrepMUHAHTIIApHU caTp dJeMeHTIIapu Oyiinda Einumn ¢popmynacu. Mucosiap.
2. leTrepMUHAHTIIApHU caTp dJeMeHTIapu Oyiinua Einumn. Mucosmap.

3. Kpamep dbopmynanapu.

4. bup KUHCIY YU3UKJIU TEHIJIamasiap CUCTEMAaCUHUHT HOJIMAC €UUMIa dra Oy JInIIl

IIapTH.
AJIABMETIJIAP [ 1, 2, 3].

1. Arap Jlannac Teopemacuna r=1I 1e6 oaubd i- caTpHH axkpartcak (4)
dbopmyna Kyiiuaaru KypuHUIITra KeJaau.
1- namuonca. D=a,4,+a,A,+...+a,A, . )

m-in

(1) ra D neTepMUHAaHTHU i-caTp dJeMEeHTIapu Oyiinua éiuin popmynacu
JNEeUnIIaau.
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Arappa Jlamiac Teopemacuaa »=1 n1ed onubd Oupra j- yCTyHUHU aKpaTuo
0JICaK ynioy HaTWKara sra oymamus.

2- namuxca . D= a; A+ ayAy+ ... +a,Ad,. 2)
(2) ra D HU j- ycTyH 25ieMeHTiapu 0Vitnda €iui hopmynacu Jeruiaau.
1 2 3 0
Mucon. D= btz
I 1 0 1
0 2 0 1

HU aBBas 1-caTp snemeHTiIapu Oyitmda €Einb, keilmH 3ca 1- yCTYH dieMeHTIapu
oyitnaa €inbd XucoOIaHT.
AsBaino D Hu 1-carp anementinapu 6yitnya €inbd xucobmanmmk:

-1 21 12 -1 1 -1 -1 1 -1 2
D=1-(-D"|1 0 1+2-=D"1 0 1]/+3]1 1 1]+0-(-D"*1 1 0=
2 01 00 1| jo 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 Hu 1- ycryH osieMeHTinapu Oyiinua €m0  xucoOnaitmus:

-1 21 2 30 2 3 0 2 3 0

D=1-(-D""[1 0 1+1-(=D*'|1 0 1+1-(=D*"-]-1 2 —1[+0-(-D*"-|-1 2 -1|=
2 01 2 01 2 0 1 I 0 1

=0+0+4-0-24+0-(0+0+6+0-3-0)+(4+0-6-0-0+3)+0=2-3+1=0

Arapaa D HuHr i- catpuaaru gakaTt Ouprta 3JeMeHT, MacaiaH a;; # (0 , 0Yauo

KOJITaH 3JIEMEHTIIap HoJira TeHT Oyica, y xonna D HUHT KUAMaTH 1Ty SJIEMEHT

OwiaH yHTa MOC alre0pankK TYJIIUPYBUU A;; HUHT KynmanWTMacura
TEHT OYaau.

1 2 -1 0 1 0 0 0
-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 3 -4 4 -1
0O -1 5
2 4 -3 5 2 0 -1 5
2).
a, 0 0
a,, 0
D= ay Ay 0 _
= =dp = =d4apdy, ceea,,
anl ann
anl anl ann
3).
60
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0 0 - 0 g

O O T a2,n—1 a2n

O anfl,Z e A

n—1,n—1

a a a

nl n2 n,n—1 nn
(n+1)(n+2)

= (_1) : alnaZ,n—l a

nl*

3-nHamuoica. Arap n- TaptuOau D AeTepMUHAHTIATH i- CATPHUHT (YCTYHHUHT)
JIeMEHTIIapuHu  Oomka  Oup  j-caTpuHMHT  (YCTYHUHUHT)  ajreopauk
TYJIIMPYBUMIIAPUTA MOC PaBHINJA KYMaWuTupuO kKymicak wuruHau (O Ta TeHr
Oynmanau, sbHHA

ajjAj+ apdpt .. ‘a4, =0, (i# j) (3)
CZ],'AU+ agiA2j+ +a,,,~Anj =0, (l#]) (4)

Hcbomu. 1- martwxkara xypa  D=a; Aj+tay Ay +... +a, A, . Arap Oy
(popMyJIaHMHT Yall TOMOHHUIATHU d;, Ay, ... , d ,; JIEMEHTIAPHA MOC PaBHILAA d;;,
ay, ..., Ay Nap OwWIaH aJIMalITHUpcaK (AvHu D na j-ycTyH »3JIeMEHTIapUHUHT
VpHUTA XaM i-yCTYH dJIEMEHTJIapuHU €3cak) D ja UKKUTa OUp XWJI YCTYH Haijo
Oynaau. JleTepMUHAHTIApHUHI Xoccacura Kkypa OyHAall JeTepMUHAHTHUHT
kuiimatu Hosra TeHr. Lllynnait kunub (4) tenrnuk ucobotnanau. (3) xaMm Xyaau
HIyHra yxXmam UcOOTIaHA IH.

3. ®apa3 3TailIiK 7 Ta HOMAJTYMJIU 71 Ta YU3UKJIU TEHIJIaMajaH Ty3uJraH CUcTeMa
ap Xy +a12x2 + ...+ apxX; + ...+ A Xy :b1

ar Xy + arnXxs + ...+ azX; + ... +a2,, Xn :bg

————————————————————————————— (5)

Aui X1 T QX2+ ... tax+ ... + ay, x, =b,

Oepunran 0yncuH. by cucremanaru 1-reHrnamanu 4 ;; ra, MIKKHHYUCHHU 4> Ia, ... ,
n-TeHIJIaMaHu A,; ra KymaiTupuO, TEeHITIaMalapHy Xaanal KymaMus. Y Xoiia

((111 A]j"‘ ar; Agj + ...t a,Z]A,,j)X] +((1]2 A]j+ a22A2j+...+ a,,;A,U-) X+t
t(a;A;;+aydri+ .+ aAyxt.F(an A+ andz;+ .t ay Aw)x,=

=b1 A1j+b2A2j+... +bnAnj .

TeHrjaamara sra 6yinamus . bBynaan aca (4)ra acocan

(CZ]jA[j +ang2j +... +a,,jAnj) Xj:b1A1j+b2A2j+... +bn Anj (6)

HM XOCWJI Kwiamu3. (6) HHHT dYan TOMOHMJArd X; HOMAabIyM OJIJIUJAru
K03 PHIMEHT 2-HaTIkara Kypa D ra TeHr. YHr ToMoHuaarn udona sca D naru j-
YCTYH DJIEMEHTJIADUHUHT YpHUTA (5) Jaru 0307 Xajuiap YCTYHUHU KYHHUO XOCHII

KWIMHTaH D; nerepMuHaHTra TeHr. Jlemak , Dx; =D; éxu X; = %’1— j=1,2,3,...n ;
D D4 D
B oxg=2, x=l )
dbopmynanapra Kpamep @opmyranapu nevvnaau. (7) HuHr (5)-4U3UKIA
TEHIJIaMaJlap CUCTEMAacCHHU KAHOATIAHTHUPUIIMHUA OEBOCUTAa YHHUHT HCTajTraH
TEHIJIaMacura Kyino TeKIUpUO KYpHUIll MyMKHH.

(7)ma D#0 OYynumm kepak, arap D=0 0¥ynca, (5) eunm yuyH Kpamep
dopmynacunan doiganannd Oynmanau. (by xonma (5) HuHr paHru r < n

SbHU X 1=
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Tonuiaaay Ba (5)aa n-r Ta HOMabJIyMJIApHU YHT TOMOHTa YTKa3uO KEeWHUH KYiiaca
oynanm).
Mucon. 2x;-3x,+x3=-1
X]+4X2 -2)(?3: 3
3X; - X,+x3=4 4YM3UKJIU TEHTJIaManap cuctemacunu Kpamep
dbopmynanapuaan ¢oiiganaHnb e4uHr.
AsBaino D, D;, D,, D; napau XucoOJaiiIiK.
2 -3 1 -1 -3 1
D=1 4 -2/=8-1+18-12+3-4=12, D=3 4 -2/=-4-3+24-164+9+2=12
3 -1 1 4 -1 1

2 -1 1 2 -3 -1

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

by Tonmiran kutimatnapuau (7) gopmynanapra onubd 6opub Kyiicak
D, 12 D. 24 Dy 36 _

2" p 122 "D 12’ D 12
OepwiiraH CUCTEMaHUHT e4yuMJIapura 3ra 0yiamus.

OH1u ymidy TeopeMaHu UcOOTIaNMu3:

Teopema. n ma HOMAbBIYMIW n Ta OWpP JKUHCIM YMU3UKJIU TEHIJIaMaiap
cucTeMacu HojAaH (apkjid edumra sra OVIMINA YYyH YHUHT HOMabIyMiIapu
onauaarn Kod(pGUIMEHTIApIaH TY3WIraH MaTPUIIAHUHT JETEPMUHAHTH HOJTa
TeHr (D =det A=() 6ynuim 3apyp Ba eTapuup.

Ucoomu. a).Dapa3 stailiuk

apx;+apx;+..+a,x, =0, (i=1,2,..,n) (8)
cucTeMa HoJijiaH papkiu a;,Q,,..., o, €4UMra sra OYJICHH. Y X0Ji1a
agoytaport .ta, o, =0, (i=1,2,..,n). (9)

by oxupru cucreManu Kynugaruya €3a oJaMus:
((111 o;tappont .+ ag, o,y Ay oyt aopt ...t ay, o, ...,
a, oyta,o+ ..+a, a,,)=(0, 0, cee 0)
€K1
aa;,azx, ....ap)Tox(a, ax, ...,an)t ... ta(an, ay, ... ,a,,)=0. (10)
(10) nan kypuHaAUKK D HUHT YCTYHJIApW YM3UKJIA OOFJaHTaH Ba nemaxk D=0.

6). D=0 06ynca, y Xoiaa JAETEPMHHAHTIAPHUHT XOoccajlapura Kypa yHHUHT
YCTYHJIApHW YM3HUKJIU OofnanraH. /lemak, xeu Oynmaca OGupopTacu HOJImaH (hapkiu
oynran o;,a;,..., o, connapu Mapxyn 6yau6 (10) 6axapunamu. (10) man sca (9)
KeJuO YyuKaau, sibHU (8)-cucTema HoJiJlaH (papKjIu eduMmra ara.

Mucon. 2x;+x;-4x3=0

X;-X) - 5X3: 0
3x; +4 x, - x3+ () 4A3UKIM TEHraManap CUCTEMAaCUHU KapaliuK..

2 1 -4
bynga D=|1 -1 -5=2-16-15-12+1+40=43-43=0
3 4 -1
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OYJTaHIUTHY YUyH cCUCTeMa HoJijiaH (apkiu eunmra sra. YHu ['aycc ycynu ounan

euaMm3 : X; - X, - Sx3 =0 X;- X>- 5x3=0 X -x2-5x3=0
3 X2+6)C3: 0 = X7 +2)C3 =0 = X+ 2X3: 0o =
7X2 +14)C3: 0 X2 +2X3 =0

X,=-2x3, X;= S5x3+tx, =5x;3 -2x3= 3x3.
Kaesobu: x;= 3x3, x,= -2x3, x36 R.

Mae3ynu mycmaxkamiaui yuyH cagoanap.

1.7 - TapTuGnu D neTepMUHAHTHH i - caTp dJEMEHTIapu Oyitnda éiuii
dbopmynacuHu E3UHT.

2. n - TapTuOIM D NeTepMUHAHTHU j - YCTYH AJIeMEeHTIIapu Oyiinya ERunin
dbopmynacuHu E3UHT.

3. Arap n - TapTUOIM JeTepMUHAHTAArU OUPOP caTp NEMEHTIAPUHU OOLIKa OUp
CaTPUHUHT ajnreOpauk TYJIIUPYBUMIIAPUTAa MOC PaBUIIIA KYTAUTUPUO XOCUIT
Oynran KynaTMmanapHu Kyuicak MHFUHAN HUMAara TeHr oynaau?

4. Arap n-tapTHOIN JeTEpMHUHAHTAAru OUPOpP caTp FJIEMEHTIAPUHU yaapra MOcC
aNreOpankK TYJIIUpyBUMIIapra KYymanTupuod XoCuI Oyran KymnalTManapHu
KyIICaKk WUFUHAM HUMara TeHr Oymaau?

5. Kpamep dbopmynacuuu €3uHr.

_5

6. Arap Kpamep dopmynacu X; 5 e D= () 6ynub KoJica KaHJal XoJaT 103

oepaau?

D;
1. X5 = TD'L Kpamep opmynacunaru D; Ba D nap kaHznail OoryiaHras ?

21- MABPY3A
MAB3Y: MATPHIIAHUHI PAHTHHHU YHUHI MUHOPJIAPH/IAH
DOHTATTAHHB XHCOBJIAIL
PEJKA:
1. MaTpuiiaHuHT paHTH Ba YHUHT HOJIJIaH (hapKJId MUHOPJIAPUHUHT TapTUOU
opacuaarv OOFJIaHMIII.
2. Marpunanap KynnanTMacHHUHT I€TEPMUHAHTH.
3. Mucosnap. ([lerepMuHanTIapHU XUCOOIAI).
AJABUETIIAP [ 1, 2, 3]

1. ®apa3 sraiuk 6usra mxn -TapTHOIM A=(a; ;) MaTpua Oepuaran OYIJICHUH.
bu3 OyHmaH aBBajl MAaTPHUIIAHUHT pPaHTUHU DSJEMEHTap aJIMallTHPHUIILIapAaH
doitnanann® xucoOnaml MYMKUH OJKaHJIUTHMHU KypraH »BSAuK. OHIW ymoy
TeopeMaHu UCOOTIaNMuU3.

I-meopema. A=(a;;) MaTpULIAHUHT PaHI'W YHUHT HOJNJaH (papKIu
MUHOpPAJIAPUHUHT SHT I0KOPU TAPTUOJUCUHUHT TapTUOUTA TEHT.

Hcoomu. A matpuniana Hosjan GapkKiu SHT IOKOPU k-mapTtubiu MuHop M
YHUHT FOKOPH 4all Oypyarujia *ounamrad OYJICHH:
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ap a, a A1 a,,
a, a, ay, Arpi a,
ay a, A g1 77 Ay
Qenr 9 Qi | Apsikn A i1p
aml amZ amk am,k +1 tt amn

AKC X05J1a A HUHT caTp Ba YCTYHJIAPUHUHT YPUHIAPUHU Y3ap0 aIMAIITUPHUO Ty
X0JIra 0JM0 Keuill MyMKHUH. By OuiaH yHUHT paHru y3rapMmaiiu.

A HuHT s- catpu (s=1,2,3,...,m) OUPUHYU k Ta caTpyiap OpPKaIU UU3UKJIU
udonanananu. Yuoy (k+1)- Taptulnau 1eTepMUHAHT A; HU KapaMu3:

a,; dp ay

ay Ay Ay Ay
A, =

. Gy Ay Ay

a, dg dy 4dg

byepnai=1,2,...,n s=k+1, k+2,..., m. bapuai=1, 2, ..., nnap yuyH A; =
0, uynku i<k na A; 1a uKKATa OUp XWJI YCTYH MaBxyn Oynanu. k+1<i na aca A;
A wunr (k+1) - TapTubau MUHOpYHU U(oaNaiau, IyHUHT yuyH XaM A; =0. A;
HU OXUPI'H YCTYH 3JI€MEHTIapu Oyitnua éricak
aj Ay taxAxy+..ta; A, tag A= 0, (1)

Bynma A =(-1)"""* M=M=0 6ynranu yayu (1) au a,,; ra HECGaTaH edycaK
asg;=Pra;+Prax+...+B.ia., (i=12,...,n s=k+1,k+t2, ..., m)rasra
oynamu3. bynnan kypuHaauku A HUHT S-caTpu OMPUHYH k Ta caTpiaapu OpKaIu
yn3uKym udonananaau. lemak, 4 MaTpUIlaHUHT paHTH (caTpiap Oyiinua panru) k
ra TeHr.

Hamuowca. JleTepMUHAHTHUHT HOJITA TEHT OVYJIMIIM yYyH YHHMHI CcaTpliapu
(ycTyHnapu) 4M3uKIM OOFIaHTaH OYIIUIIN 3apyp Ba €Tapauaup.

1

Mucon. A=

-1
1
1

1
-1
-1

1

1

-1

I 1
-1 1
-1 1

MaTPULAHUHT PAHTUHU XUCOOIaHT.

0O 1 0 1

ABBaJIO IIyHM TabKWAJIAIl KEPaKKH, MATPUIAHUHI pPAHTMHUA MUHOpJap/aH
doitnanannb xucobnamnaa gpakat OUp-OMPUHUHT WUUTA JKOMJIAIIraH MUHOPJIAPUHA
TeKIupu kudos. busnunr muconumuzna M; =1 # 0
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1 1 1

1

1‘:1+1:2;«t0, M,=-1 -1 1E1+1+1+1-1+1=4=
I -1 -1

-1
I 1 -1

=(=1D)*70 2 -2/=—(-4)=4=0

-2
0 0 -2
-2

1
-1 -1 1 1 0
I -1 -1 1 0
| I -1 1 0
Hemak, r(4)=4.
2. Mampuyanap Kynaummacunune oemepmuHanmu
2- meopema. A Ba B n-tapTnbiv KBajpat MaTpuiaiap KynaiTMacUHUHT
JNETEPMHUHAHTH 111y MaTpULlaJIap A€TEPMUHAHTIAPUHUHT KYTTaTMACUTa TEHT.
Hcoomu. Arap A=E- dupnuk matpuua oynca [E-B[=1-/B|=|E|-|B].
SbHU Oy X0J1]1a TeopeMa YpHUHIIH.
2-TeopeMaHu UCOOTIIAIIIaH OJITUH YOy JIEeMMaHU UCOOTIIalMMU3.
Jlemma. Arap A" wmarpuna A’  maTpunanadH OupTa 3JleMeHTap caTp
aNMAaIITUPUII €pAaMua XOCUJI KWIMHIaH O0yiica, y XxoJiaa
JA"B|=/A'|-|B| 2)

DN

JaH
[A"-B[=[A"]-|B | 3)
Kenu0 YuKagu.
Hcoomu. Dapa3 staiinuk A" marpuna A’ MaTpunagadl KyWujaard 3J€MeHTap
aIMAIITUPUIIUTIAPHUHT OMPHU OPKaATIU XOCUII KWIMHTaH OVJICHH:
@) CaTpPJIAPUHUHT YPUHIAPUHH AJIMAIITHPHILL;
0) UXTUEPUI caTpUHU HOJJAH (apKiau k COHUra KyHmanTUpPHILL
b) Gupop caTpuHM UXTUEPHUI COHTa KYAaUTUPUO UKKUHYN OUp caTpura KyIIIHIIL.
Marpunanapau kynatupuin Koujgacura acocaH A"-B marpuua A'B
MaTpHUIaJaH MOC JIEMEHTap aJIMalITUPUILI HATHXKacUAa XOCHII OYaau.
a) 6axxapuinran O0ynca, [A"[=-[|A'| Ba

JA"-B[=-|A"B]; 4)
b) Gaxxapunran 6yca,
JA"|=k |4,  |A"B|=k-|A"B]; (5)
¢) Gaxxapuiran 0yica, y Xxoiaa
|A"[=]A"],  |A"-B|=]|A"B | (6)
(4), (5) Ba (6) nan (2) ra acocad (3) kenu0 yukaau. XaKMKaTaH XaM ,
(4) Ba (2) nan |A"B|=-|A"B|=-[A"-|B|=]A"]-|B];

:_/ 4 .
(5)Ba(2) nansca [A"-Bl=k-|A"B|=k-|A|-|B|=]|A"-|B];
(6)Ba(2) nan A" B[=[A"B[=|A"[-|B[=|A"]-|B] .
[y 6unan nemMma Tyna uc6ot Oyiau.
Arap 4 matpuna a), b), ¢) aneMeHTap anMamTupuinUiap épaamuaa £ oupiaux
MaTpuUllaJaH XOCHJI KWIMHraH Oyiica, nemMara acocad [E- B [=/E |-/ B [nan [A-B |

|A || B | xenu® yukanu. bynna [A4 [# 0, spHU A- XOCMac MaTpHUIia.
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| A [=0 6¥nca, y xonga AB MaTpuULIaHMHT caTpjlapd XaM YHU3HUKJIW OOFJIaHTaH
oynanu, sbau [A- B [=0 Ba |A-B/=|A |/|B| TeHrnuk Gaxapuiaiu.
3. Hemepmunanmaapnu xucoonaul.
1 2 0 x
1- mucon. Yoy D = o1 Ly
I -1 0 z
I 1 1 ¢
JETEPMHUHAHT/IA X KaTHAIITAH XaIHUHT KOA(POUIIMECHTUHHN XUCOOJIaHT:
JleTepMHUHAHTHY OXUPTH YCTYH AJIeMEeHTIapu Oyiinya €iicak ¢akat 1-catp ,
4- yctyHuHM Yuupranja x katHamaau. [IlyHuHT yayH XaM X KaTHaIITaH XaJHUHT
Kod(PUIIMEHTH Kyluaarura TeHr OyIaau:
0 1 1
—1 =1 0==(0+1+0+1-1+0)=—1
I 1 1
2 - mucon . Yoy BannepMoH A€ TEPMUHAHTUHUHT KUMMaTHHU

2 3 n-1

1l a a a - q
1l a a @& - a

XUCOOJIaHT: V, = S 2
1 a a* & - a~!

n n n nl

ByHuHT yuyH V,, HUHT Xap OMp yCTYHUHH (-a;) KynauTupuO y3uJaH OJIUHTHCUTA
Kymamus. Y XoJijaa

1 0 0 0 0
2 -2
Vv :1 a,—a, a,(a,—-a,) ay(a,—a) - a (az_al):
n
2 -2
1 an_al an(an_al) an(an_al) Tt a:l (an_al)
1 a, a - a)?
1 a. a® - a"?
(a,—a))(a, —a). P Y=, -a)(a,-a).V,, ==
2 2
1l a, a - a

=(a,-a)(a,-a)(ay—ay)(a,-ay)(a,-a,,)= H(ai'aj)-

1<j<i

3-mucon. YOy 1eTepMUHAHTHU yuOypyak KYpUHUILITA KEITUPUO XUCOOIAHT:

a—x a a a
a a—x a a
D=| a a a—x a
a a a a—x
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Oxwupru ycryHunu (-1) ra kynaiitupu6 6apya ycTyHiapura Kymn0 YuKaMus3:

—-X
0
0

X

0
-X

0

X

0
0

—X

X

a

a

a

a— X

OHau Gapua caTpJlapuHU OXUPTU CaTpUTa KyIIaMu3:

-x 0 ... a
O - X n-1

D= =(—x)"" (na —x).
0 0 na—x

4- mucon.bepunran D 1eTepMUHAHTHU YA3UKIN KYTIAaUTYBUYWIAPUHU aKPATHUIILL
yCcyJu OUJIaH XUCOOJIaHT:

I x x, ... x,
I x x, ... x,
D=1 x, x - x, 1
I x x, ... x
D HuHr éinnaMacu n-mapaxanyd Kymnxan oynuld y - x=x;,X,, . . . ,X, Ja HOJra
aitmananu. IlyHWHT yayH Xam
D=c (x-x;) (x-x3) ... (x-Xx,) (2)

ne6 onicak OYnmagau. DHIW HOMAbIyM KOI(PGUIMEHT ¢ HU aHuKIaimu3. (1) HUHT
Gomxamm x"’, memak c=I.

[Mynanpait kKumud D =(x-x;) (x-Xx3) ... (X-X,).
S-mucon . ( PexypeHT GpopMynanapman QoiiiaaaHu).

a -1 0 0 .. 0 O

a x -1 0 .. 0 O

aa 0 x -1 ... 0 O
D, =

a, 0 0 0 x -1

a 0 0 O 0 x

HHU XUCOOJIaHT.
D, +; HU OXHMPTH caTp 3JeMEeHTIapu Oyiinya élamus:

-1 0 0 ... 0 0
x -1 0 ... 0 0

D,.==D)"?al0 x -1 .. 0 O|+xD, =a,(-1)"*""+xD, =a,+x(a, +xD, )=
0 0 0 .. x -1

_ 2
=a,+a, x+x°D,,.
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by epna D, = =a,x+a, D, =a,.

[IIyHuHT y4yH Xam

D, =ax"+ax""'+..+a,_x+a,
Mae3ynu mycmaxkamiaui yuyH cagonnap.
1. MarpuLiaHuHT paHru HUMara TeHT ?
2.Martpunanap KymaiTMaCMHUHT ICTCPMUHAHTH XaKUJAard TCOPEMaHU Al THHT.
3. n (n>3) TapTHOIU AETEPMUHAHTIAPHU XHUCOOJAII yCYJUIapu XaKuja ranupud
OepuHT.
22-MABPY3A
MAB3Y : TECKAPHU MATPHIIA

PEJKA:
1. JlerepMUHAHTIApHU KYTAUTHPHILL.
2. TeckapunanyBuu Matpuianap .
3. Teckapu MaTpUIlaHU XHCOOIAI YCYIUIAPH.
4. Yn3ukJid TeHrIaMajiap CUCTEMACUHU MAaTPULIABUN KYpPUHHUILIA E3UII BA €YUII.
5. Mucomnnap.
AJIABUETIIAP [ 1,2, 3]

1. /lemepmunanmaapru kynatimupuw. Y moy TeopeMa YpuHIM:
Teopema. Vixkuta n- TapTulIn

a, a, ... a, b, b, ... b,

yy Gy - Gy, by by ... b,
D, = 6a , =

a, a, ... a, b, b, ... b,

JETEPMUHAHTIAPHUHT KYTaTMaCUHU SHA /- TAPTHOIU JI€TEPMUHAHT

i Cp - Gy
D _ C2I 022 e c2n
cnl an tt Cnn

makauaa udoranan MyMKUH 0ynu0, OyHna c;; daeMeHT [D; naru i - catp
AMEMEHTIApU a,;, d;3, . . . , A;y, JTAPHU D, JMardm j - yCTYH 3JIEMEHTIIapH
bi;,by, ...,b, raMOC paBUIIJAa KyIAWTUPUO HATM KAHHU KYIINII OWJIaH XOCHII
KWJIMHAIU, THHU

n

cij=aybytaphby; +.. .+ ay,b,; :Z a; by . (1)
=1
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Ucbomu. YOy 2n -tapTudiid 1eTePMUHAHTHU KapaMu3:

@, @, 4, 0 0 -0

Uy @y a4, 00 -0

a, a, a, 0 0 0
D=

-1 0 11 b]2 1n

0 -1 b21 bzz b2n

0 0 e - 1 bnl an e bnn

Arap D na OMpvHYM 7 Ta CATPUHU &XKPaTUO 7 - TAPTUOIM MUHOPJIAP Ty3CaK
dbakaT Ouprtacu D; ra TeHr, KoJraHJapH 3ca HoJIra TeHT Oynaau. D; HUHT
anredpauk TyaaupyBurucu D, ra Tedr Oynanum . Jlemak,
D=D,; D,. (2)

Ouau D naru 1- yctyHHu b;; ra 2 - yCTYHHU by; Ta, . .., n - YCTYHHU b,
ra Kynautupub n+I[- ycrynura kymamus. Cyurpa 1- yctynHu b;, ra , 2-
YCTYHUHH b, Ta Ba X.K. 7 - YyCTYHUHH b,, Ta xymautupubd n+2 - ycTyHHUTa
KyIIaMu3 Ba X.K. 1aBOM 3TUO 1- yCTyHWHH b, Ta , UKKUHYHM YCTYHUHH b, Ta Ba
X.K. n- YCTYHUHHU b,, Ta Kynaktupu® 2n - ycTyHUTa Kymamus. Y Xoijaa ymoyra

sra OynmamMu3 (JI€TepMUHAHTHUHT xoccajapura Kypa [ HHUHI KHUUMAaTH
y3rapMaiiin):

a, ap a, Cu S Gy

Gy Ay Ayy € Cp " Gy

a a a C C C

D — nl n2 nn nl n2 nn

-1 0 0

0 -1 0

0 0 - -1 0 0 - 0

Arap D HUHT OXHUPTH 71 Ta CATPUHH KPATHO Iy caTpiapaard n- TapTUOIn
MUHOpJap Oyiinua élicak D=MA ra sra 6ynamus. (Uynku dakar
-1 0 - 0
0 -1 -« 0
M= =(-1)" %0

0 0 - —1
O0ynu0 KonraH O6apuya n- TapTHOIM MUHOpPJIAp HOJIra TEHT). by epra
A=(-I)(n+1)+(n+2)+”' +2n +1+2+. .. +n D= (_1)n+2(]+2+ ..t n) D= (_])n -D.
: D=(-1)"(-1)"D =(-1)"D =D . (3)
Hemaxk, (2) Ba (3) nan D;-D,=D.
JleTepMyUHAaHTIIapHU TPAHCIIOHUPJIACAK YHUHT KUMMATH y3rapMaraHud Yy4yH
JETEPMUHAHTIIAPHU KYTTAUTUPHUII YIyH XaM XO3UPTH KypuO YTUIraH “‘carpjiapuHu
yCTyHJapura®, Oyinua KouJacujaH Tallkapu ‘‘caTpjlapuHU  caTpiapura’,
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“yCTyHJIapUHM caTpJiapura’, ’yCTYHJAPUHU YCTYyHJApUra’ KOWJAIAPUHU KYyJUlail
MYMKUH.

Hamuoiwca. A Ba B xBagpaT Marpuuaiap KyMmaiTMacCUHUHT JIETEPMUHAHTHU LIy
MaTpuiagap AeTEPMUHAHTIIAPUHUHT Ky[TaUTMAaCUra TEHT .

det (A- B)=detA- detB . (4)

YmyMan

Ap Ay A =] A | Az |- A |4 = 14"

2. Teckapu mampuya .
®dapa3z staitiuk F Maitnonaa n-taptubdinu A matpuiia oepuiirad 6yiacus. Arap
A-B =B-A=F (1)
IapTHU KAHOATJIAHTUPYBYU B n -TapTUOIM KBaJpaT MaTpUIla MaBxyJ Oyica, Oy
Matpuiiara 4 ra TeCKapu MaTpHIla Jerunanm, ¥3 HaBoaTtuaa 4 Xxam B ra Teckapu
matpuna 6ynamu . (1) man
det (A-B) =detA- debt= detE=1

oynranu yuyH detA# (0 Ba detB # () [neraH xyiocara Keiamus, sibHU (pakat
XO0CcMac MaTpHIlaiap YUyH TeCKapucu MaBxyJ Oymap skaH . byHnan keiuH A4 ra
Teckapu Matpuuanu A~ GuiaH GelaruiaiimMus.

bepunran maTtpuiiara Teckapu MaTpHUIlaHU TOMUIITHUHT 2 XWI YCyJIU O0p:
1). lerepmunantinapaan origananuo ;
2). Matpuiiagaru sieMeHTap aaMaTupuiuiapaan Goiaananud TOMHIII
ABBaJo 1- ycynHu Kapab unkaiank . @apas 3Taiiiuk

a,; 4y a,
A= ay; Ay a,,
anl anZ ann

Matpuiia Oepuiran OViacuH. Y xoiaa

An A21 Anl

-1 _ 1 Ay Ay e A,
~ det A

4, 4, - A4,

Mmarpuua 4 ra Teckapu marpuna 0ynanu. by epnaru 4; A mMaTpunanaru a;
AIIEMEHTHUHT anreOpauk TYIIUPyBYNCH. XaKUKaTaH

XaMm
ap A4, +apd, +--+a,4,  aydy +and, +ot+a,d,, o ayd,+apd, +-+a,4,
AL = 1 |ayd, +apd,+-+a,4, ady,+aydy,+--+ay,4, - ayd,+and,++a,4,
det 4

a4, +ayd,+-+a,4, a4, +a,4,++a,4, - a,4,+a,4,++a,d,

D 0 --- 0 1 0 -~ 0

110 D - 0 o 1 --- 0

= — = = E.
Dl ...
0 o0 D 0 0 1
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Mucon. bepuinran A maTpunara TeCKapu MaTpUIIaHU XUCOOJIaHT.

2 -3 =2
A=|-4 -2 5
5 1 -6
bapua sneMenTIapra Moc ajiredpauk TYIAUPYBUMIAPHUA XUCOOIaiMuU3:
A, =D 21122527, 4 =(—1)‘*2_4 S 2442521, 4 =(—1)‘*3_4 A 4i10-6
" 1 -6 T 5 -6 CE 5 1 ’
) 2 -2 2 -3 -3 -2
Ay= 70 A= [=12010=2 A= =0T Ay =) O =1
-7 20 19
2 -2 -3 L
Ay = — =2 A, = =—16; detd=-1 Oemax A'=| -1 2 2
-4 5 —4 -
-6 17 16
2 -3 =2\(-7 20 19 I 00
Tekmmpumr: A4 =|-4 -2 5 ||-1 2 2|=|0 1 0|=E.
5 1 —-6)\-6 17 16 0 0 1

Urkunyu ycyn . Arap A xocmac n - TapTuOIM maTpuia OepwiraH Oyica,
ymoy (A4 / E) marpunanun Ty3u0 onu0 UIyHIAW dJIEMEHTap — aJMallTHPHIILIAP
OaxapaMu3Ku, OyHMHT HaTWxacuzaa (£ / B) matpuna xocun 6yiacuH. AnHa my B=A4"

Matpuiia 4 ra reckapu matpuiia 6ynaau . (by TaCIMKHUHT KaThHil ©COOTH yiira
MYCTaKWJI TOMIIUPHUK). IHIU IOKPUIATH MUCOJIHA UKKUHYH YCYJI OUJIaH €HaMITUK:

2 -3 -2]1 0 0) (2 -3 =271 0 0} (2 -3 =241 0 O
-4 -2 5]/0 1 0|~0 -8 1 {2 1 0[~0 -8 1 (2 1 0]~
5 1 -6/01 1) (1 -1 =110 1 1) (0 -1 0 [1 -2 2
2 -3 =271 0 0 2 -3 =211 0 0) (2 0 0;-14 40 38
~/0 -8 1 |2 1 O|~~0 8 0|8 16 16|~[0 1 0| -1 2 2|~
0 -1 0 |-6 17 16 0 0 1 |-617 16) {0 0 11-6 17 16
1 0 0]-7 -29 19 -7 =29 19
~0 1 0/ -1 2 2 Ilynpaii kumu6 A" =| -1 2 2
0 0 1l-6 17 16 -6 17 16

4. Yuzuknu menenamanap CUCmMeMAaCUHU Mampuyasuil KYpUHUuioa €é3uid 6a YHu
euuu.

F malioHnaru n xXn- YM3UKJIA TEHIJIaMallap CUCTEMACH

anx, +ayx,+...+a,;x, +...+a,x, =b
Ay X, +AdpXy + ...+ ay X, +...+a,,x, =b,
(1)
a,X, +a,x+..+a,x,+...+a,x, =b,
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oepwiran OyicuH. Arap (1) HMHT acocuil maTpuaciHu A4, HOBMabIyMJIap
ycTyHuHH X Ba 03071 XaJJlap YCTyHUHU b Owian Oenruiiacak, SbHU

a, ap a,, Xy b

I X, b,
A= , X = , b=

a, a, ... a,, X, b,

ne6 6enrunab oicak, (1) Hu Kyhuaaruda €3a oJlaMu3:
AX =b. (2)
bynra (1)-uM3ukiau TeHrjamajgap CUCTEMACHUHMHI Mampuydeuti KypUuHuuod
E3unuy 0etunaou.
Arap detd # 0 6ynca,y xomnza A rateckapu A’ Mmarpuua MaBxyx 6ymagm
Ba A'-A-X =A"-béxu (4"'-4)-X =4"- b, 6y epna A'-A= E Ba E-X=X Gynranu
y4yH

-1
X=A4"-b 3)
TEHTJIMKKA dra O0yiamus.
M u c o 1. YOy TeHTIamManap CUCTeMaCHHU MaTPUIIABUN KYPUHHINIA E3UHT

Ba CUHHI:

X =X, +2x, =2 1 -2 2 X,

3, -3x,+7x,=9; A=|3 -3 T/|; X=|x b=|9
2x, = 3x, +5x;, =2 2 -3 5 X,

neb osicak AX=b xocuu Oynaau. DHaU A Hu Tomaiinmk.

1 -1 2,1 0 0) (1 -1 211 0 0 1 0 113 0 -1
3 -3 7(0 1 0|~0 0 -11{3 -1 0 ~[0 1 0|-11 -1|~
-3 50 0 1) {0 1 -11]2 0 -1 01 -1]2 0 -1
1 013 0 -1)(1 00,6 -1 -1 6 -1 -1
~010111{0101 1 -1 A =[-1 1 -1
00 1'-31 0)l00 113 1 0 -3 1 0
6 -1 -1)(2) (1 X, 1
X=4"= |-1 1 -1{9|=|5]; X=|x,|=|5
-3 1 0)\2 X 3

Hemak, x;=1, x; =5, x;=3.
Mae3ynu mycmaxkamaaus yuyn cagonnap.
1. Teckapu Matpuia ne0 KaHai MaTpuIara auTuiaau?
2. KaHJai MaTpulagap yayH TecKapucu MaBxya O0yinaau?
3. bepunran marpuiiara Teckapu MaTpUIla MaBXKyJ[ OYJica yHH TOMUIITHUHT KaHai
ycyJutapuHu Ounacus’?
4. MatpullaHUHT paHTUHU TOMHUIITHUHT KaHIall yCyJUTapuHU Ouacus?
5. Ymby maTpunaBuii Tenriiama AX=B nan HoMmabiiym maTpuiia X HU TOIIMHT.
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