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Marpuusl: onpenenenue. KBagpaTHelie, TMaroHaabHble, BEpXHUE U HUKHHE
TpPEYTOJbHbIE MaTpuLbl. EAMHWYHASA U HyJeBast MaTpULbl. JInaepbl CTpOK
MaTpulbl. MaTpulbl CTyIEHYATOrO BU/IA U YIYUYIIEHHOTO CTYIIEHYaTOrO
BUJIa. DJIeMeHTapHbIe TpeoOpa3oBaHus HaJl cTpokamu. Meton ["aycca
IIPUBEICHUS MAaTPULIBI K CTYIIEHYaTOMYy BHAY. [[puBeneHue K yinydlieHHOMY
CTyIIEHYaTOMY BHU]TY.

Cucrtemsbl tuHeHbIX ypaBHeHH (CJIY). CoBMECTHBIE U HECOBMECTHBIE,
onpeaenéuusie u Heonpenenéuusie CJIY. MaTpuna ko3pdumueHToB u
paciMpeHHasi MaTpHIlA CUCTEMBI. DJIeMeHTapHbIe TPeoOpa30BaHUs HAL
ypaBHeHusIMHU cructeMbl. Metop 'aycca pemenus CJIY. OgHopoaHsie
CUCTEMBI JINHEWHBIX YpaBHEHUI, UX COBMECTHOCTh. OgHopoansie CJIY ¢
YHUCJIOM YPaBHEHNUH MEHBLIE YMCIIA HEU3BECTHBIX.

Bekropnsie npoctpancTBa HaJ R: onpenenenue u npumepsl. CleICTBHS U3
akcuoM. JIuHeiHass KoMOMHAIMS BEKTOPOB. JInHeliHas 3aBUCUMOCTh U
JIMHEHAsI HE3aBUCUMOCTh CUCTEMBI BEKTOPOB. KpuTepuii JIMHEHHOM
3aBUCUMOCTH. CBOICTBA JIMHEIHO 3aBUCUMBIX U TUHEHHO HE3aBUCHUMBIX
cucTteM. BeKTOopHBIE TOANPOCTPAHCTBA: ONIPEACICHUE U IPUMEPBI.
OcHOBHas JJeMMa O JIMHEHHOM 3aBUCUMOCTH.

Jluneitnas 0601049ka cucTeMbl BeKTOpoB. OnpenesieHne MHOYKECTBA,
MOPOKIAIOUIET0 BEKTOPHOE MpocTpaHcTBO. Onpenenenue 6a3uca (18a
HKBUBAJICHTHBIX onpeneneHus ). Koopannatel BekTopa B 6a3uce. Beskoe
KOHEYHOTMOPOKIEHHOE BEKTOPHOE MPOCTPAHCTBO 00agaeT 6aszucom. Bee
0a3uChl KOHEUHOMOPOKACHHOTO BEKTOPHOT'O MPOCTPAHCTBA COAEPKAT OJHO
Y TO 7K€ YHCJIO BEKTOPOB. OnpeesieHue pa3MEpHOCTH BEKTOPHOTO
npoctpancTBa. CtangapTHeii 6a3uc B R™.

Besikas MakcuManibHasi TMHEWHO HE3aBUCUMAs MTOJACUCTEMA CUCTEMBI
BEKTOPOB SIBJISIETCS 0a31COM JIMHEWHOM 000J10UKH cucTEMBI. Beskyro
JIMHEWHO HE3aBUCUMYIO CUCTEMY BEKTOPOB KOHEYHOMEPHOT'O BEKTOPHOIO
IPOCTPAHCTBA MOKHO JIOMIOJHUTH 110 Oasuca.

OmnpeneneHue paHra cucTeMbl BEKTOpoB. OnpeereHne paHra MaTpULbl KaK
paHra CUcTeMsl €€ CTpOK. PaHT MaTpHIlbl HE U3MEHSETCA MPU PJIEMEHTAPHBIX
npeoOpa3oBaHUAX HaJ CTpOKaMH. PaHr MaTpuIlbl CTyNIeHYaTOro BU/a paBeH
YUCJIy €€ HEHYJIEBBIX CTPOK.

Panr cucteMsl cTOI0110B MATPHUIIBI HE MEHSIETCS IPU AJIEMEHTAPHBIX
npeoOpa3oBaHUAX HaJ CTpOKaMu. PaHr MaTpuIlbl HE U3MEHSIETCS TIPU
AJIEeMEHTapHBIX MPe0Opa3oBaHUAX HAJl CTOJIONAMU. PaHT cUCTEMBI CTPOK
MaTpHIIbl PABEH PaHTy CUCTEMBI €€ CTOJIOLIOB.



9. Kpurepuit coBmectHOCTH (Teopema KpoHnekepa-Kanemnun) u kpurepuit
onpenenenHoctu CJIY B repmuHax panroB matpui. Onnopoassie CIIY.
CaoiictBa pemienuit ogaopoaHoit CJIY. [IpocTpaHcTBO penieHumit
onnopoanoit CJIY u ero 6a3uc (pyHnaMeHTadbHasi CUCTEMA PELICHH).
Teopema 0 pa3sMEpPHOCTH MPOCTPAHCTBA pelieHuit ogaopoanon CJIY.

10. CBsi3b MEX1y MHOKECTBAMU PEIIEHUN COBMECTHON CUCTEMBI JIMHEHHBIX
YPAaBHEHHUM U aCCOLUMUPOBAHHOMN C HEW CUCTEMBI OJTHOPOJHBIX JIMHEUHBIX
YPaBHECHUU.

11. M3omopur3M BEKTOPHBIX MPOCTPAHCTB. Besikoe n-mMepHOE BEKTOPHOE
npoctpancTBo Haa R uzomopdHo npoctpanHcTBy R™.

12. JIunelinpie 0TOOpa)keHUSI BEKTOPHBIX MIPOCTPAHCTB. 3a/1aHue JIMHEHHOTO
oToOpaxkeHust matpuued. OTHO3HAYHOCTh 3aJIaHMUSI.

13. Onepanuu Haa TUHEHHBIMU OTOOPAXKEHUSAMHU U OTIEpAIlH HaJl MX
MaTpULAMHU.

14. Onepauuu CiI0KE€HUs MaTPULL M1 YMHOKEHUSI MAaTPUL HA YHUCIIO, CBOWCTBA.
CrannapTHBIN 0a3uC B MPOCTPAHCTBE MATPHUIL. Y MHOKEHUE MATPHII,
CBOMCTBA. TpaHCTIOHMPOBAHUE MATPHI], CBOMCTBA.

15. PasmepHOCTh NOAIPOCTPAHCTBA KOHEYHOMEPHOI'O BEKTOPHOTO
pocTpaHcTBa. PaHr cymMmBbl MaTtpull. PaHr pou3BeeHNs MaTpHLL.

16. Onpenenenue nepecTaHOBKU U3 N 3JIEMEHTOB. YETHOCTh U 3HAK
NEPECTAaHOBKHU, UX U3MEHEHHUE TpHU JIF000H TpaHcno3uuu. Yucio
NEPECTAHOBOK, YUCJIO YETHBIX (HEUETHBIX) IEPECTAHOBOK.

17. Onpenenurens KBaapaTHON MAaTPUIlbL: (hOpMyIIa MOJIHOTO Pa3IoKEeHUs
omnpeaenurelst. XapakTepu3aluns ONPENSTUTEN KaK MTOJUINHENHON
KOCOCHMMETPHUECKON (PYHKIIMH CTPOK.

18. DneMeHTapHbIe TPpeoOpa3oBaHuUs HAJ CTPOKAMH OTIPEICITUTES.
OnpenenuTens TPEYTroabHOM MaTpULbl. Beiuncienne onpeaenuTesis
NOCPEICTBOM ITPUBEAEHUS K TPEYTOJIbHOMY BUIY.

19. Onpenenuress TPaHCHOHUPOBAHHOM MaTpHLbl. OnpenenuTenb Kak
(GyHKIUS OT CTOJIOIIOB MaTPHIIBI.

20. K xakoMy BHly MOKHO IPUBECTH MATPHUILLy C IIOMOULIBIO IJIEMEHTAPHBIX
peoOpa3oBaHui, €CIIM ONPEAEIUTENIb MATPULIbl paBEH HYJIHO (OTJIIMYEH OT
HyJ1s1)? OnpenenuTens MaTpULbl C YIJIOM HyJEH.

21. DnemeHTapHbIe MAaTPUILIbI, UX CBS3b C IEMEHTAPHBIMU NPEO0OpPa30BaHUSIMU
HaJ CTPOKAMHM U CTOJOLaMK MaTpulibl. OnpeaenuTellb IPOU3BEICHUS
MaTpHII.

22. llogmatpunia. Munop. J{onoaHUTENbHBII MUHOD 3JIEMEHTA U
anredpanvecKoe JOMOJHEHUE IeMeHTa. Pa3noxkeHnne onpeaenuTess 1no
ctpoke (cronodiry). @ansmmBoe paznoxenue. Onpenenutens Banaepmona.

23. Kpurepuii HEBBIPOKIEHHOCTH KBAaPAaTHOW MaTpULbl B TEPMUHAX €€
onpenenuted. Teopema 0 paHre MaTpuibl (XapakTepHu3aluusl paHra
MaTpHIIbl B TEPMUHAX MUHOPOB). BeIuncienne panra MaTpuiubl METOOM
OKalMJISIOIINUX MUHOPOB.



24 .MartpuuHas 3aluch CUCTEMBI JTUHEMHBIX YpaBHeHU. Dopmyibsl Kpamepa.

25.006paTHas MaTpuIla: onpeeieHre U eMMHCTBEHHOCTh. CBoiicTBa. KpuTepmii
CyIIIeCTBOBaHMS oOpaTHON MaTpuilbl. OO0OCHOBAHUE METO/Ia AIIEMEHTAPHBIX
npeoOpa3oBaHui AJisl HAXO0XKIEHUsI 0OpaTHON MaTpPUIIBI.

26.51BHOE BBIpa)KEHUE 7Sl DIEMEHTOB 00PAaTHONM MaTPHIIBI.

2’7.bunapnsie onepanuu. OnpeneneHue KOMMYTaTUBHOCTH, aCCOMATUBHOCTH
OWHApPHOU omepanuu, HEUTPAITBHOTO IEMEHTa, 0OPATHOTO AJIEMEHTA,
oOpatumoro snemenTa. [Ipumepsl. YTBepxkaeHHE 00 € IMHCTBEHHOCTH
HEUTPaAIBHOIO 37eMEeHTa. Y TBEpKIeHUE 00 €TMHCTBEHHOCTH 00paTHOTO
anemeHTa. OnpeneneHne rpynnonaa, noayrpymibl, MOHOUAA, TPYIIbL.
[Ipumepsl. Onpenenenue noarpynmsl. [Ipumepsl. Onpenenenne
nzomopdusma rpynm. [IpocTteiinme cBoiicTa.

28. I'pynmna npeobpazoBanuii. ['pymnmna noacraHoBok. Pa3noxkeHne noacTaHOBKH
B [TPOU3BEJICHUE HE3ABUCUMBIX LIUKIIOB.

29. Pa3noxeHne MoACTAaHOBKHU B ITPOU3BEAECHUE TPAHCIO3UIMIL. UETHOCTD.
CaoiicTBa.

30.0npenenenue koapla. OnpeneneHne KOMMYTaTUBHOTO (aCCOIMATUBHOTO, C
enuHuIeil) koabua. [Tpumepsl. [Tpocrelimue cBoiicTBa kozel. OnpeneneHue
oOpaTHMBIX 3J€MEHTOB U aenuteneii Hyms. [Ipocreiiue cBoicTBa.
OnpeneneHne MyabTUILNTIMKATUBHOW TPYMIIbI ACCOLIMATUBHOTO KOJIBIIA.

31.0npenenenue nosd. [Ipumepsl. B nose HeT aenureneit nyns. OnpeneneHue
XapakTepucTUku mosi. CBOMCTBO XapakTepucTtuku. OnpeneneHue
nzomopdusma xoser (moseit). [pocteitmue cBorictBa. OnpeaeneHue
noakoabua, noanoiid. [Ipumepst. Kosbio BIYETOB 110 MOAYJIIO N.
YTBEp)KIEHHE O TOM, KOTJa KOO BEIYETOB IO MOAYJIIO N SIBJIETCS MOJIEM
(6e3 mokazaTeabCTBA).

32.11osie KOMIIEKCHBIX YUCEN: aKCUOMATUYECKOE OMPEACICHUE,
CYILECTBOBaHME U €MHCTBEHHOCTh. AnreOpanyeckas Gopma 3anucu
KOMILIEKCHBIX YHCEI.

33.KomrmiekcHass 1MI0CKOCTb. MoOAyJdb W apryMeHT KOMIUIEKCHOI'O YHCIA.
Omnepanusi conpspkeHus, ee cBoiicTBa. Tpuronomerpuyeckas Gpopma 3anucu
KOMILJIEKCHOI'O YHCJIa. YMHOXXEHUE M JEJIICHHE KOMIUIEKCHBIX YHCENl B
TpuronoMmerpuueckoit ¢popme. Bo3senenue B crenenb. Popmyna Myaspa.
N3BneyeHne KOpHs U3 HEHYJIEBOIO KOMIUJIEKCHOTO YHCIIA.

34.Anre0pa Haj TOJIEM: OTIPE/ICNICHHE U MPUMEPHI. AJIredpa MHOTOWICHOB OT
OJIHOM mepeMeHHOM HaJl mosieM: GpopMasnbHoe onpezaesieHue. CTeneHb
MHorowieHa. CoiictBa. OTCYTCTBHE JIETUTENEH HYIsl U 00OpaTUMbIe
AJIIEMEHTHI B ajareOpe MHOTOUJICHOB HaJ MOJIEM.

35.JlesieHne C OCTAaTKOM B KOJIbLIE MHOTOUYJIEHOB HaJl IIOJIEM.

36.Muorousnensl kKak GyHKIMH. Pa3Hble MHOTOUIEHBI HaJl 0ECKOHEYHBIM TOJIEM
3aJ1af0T pa3Hbie (PYHKIIUH.

37.Teopema be3zy. Kopuu MHOrousnena, KpatHocTb KOpHs. CnenctBue u3
teopeMbl be3dy. Uwncmo kopHer ¢ yderoM KpaTHOCTH. PopmanbHas
MPOU3BOJIHASI MHOTOWIEHa OT oAHOW mnepemeHHO#. CpoiictBa. dopmyna



Teitnopa Hag nosnem xapakrepuctuku 0. OnpeneneHue KpaTHOCTH KOPHS 110
3HAYEHHSIM BBICHINX MTPOU3BOHBIX.

38. OcHOBHas Teopema aredpbl KOMIUIEKCHBIX YUCEN.

39. Pa3noxeHne MHOrodjieHa C KOMIUICKCHBIMH KO3(pPUIMEHTaMH Ha
JUHEHHbIE  MHOXHTeNU. KOMIUIEKCHbIE  KOPHM  MHOTOWIEHOB €
BEUIECTBEHHBIMU  Kod((duuuentamu.  PasnokeHne  MHOrouwieHa  C
BEIICCTBEHHBIMU ~ KO3(PPUIIMEHTaMH Ha JUHEHHBIE MHOXHUTEIU H
KBaJIpaTUYHbIE  MHOXHTEIM C  OTPULIATENIBHBIM  JTUCKPUMHHAHTOM.
HenpuBoaumbie MHOrouwieHsl. HempuBoaumble MHOTOWIEHBl Haj MOJEM
KOMILJIEKCHBIX YMCEN U MOJIEM ACHCTBUTEIBHBIX YHCEIL.

40.Anre6pa MHOTOYJIEHOB OT HECKOJIbKMX IMEPEMEHHbIX Haj mojeMm. CTeneHb
MHOTOWIEHA OT HECKOJIbKMX TNepeMeHHbIX. OIHOpPOAHbIE MHOTOYJICHBI.
Jlekcukorpaduueckuit mopsigok. Crapmuii uieH MHorouieHa. Jlemma o
CTapuIeM YiieHEe MPOU3BEACHHUS MHOTOUYICHOB. B anrebpe MHOro4wieHOB OT
HECKOJIbKMX NIEPEMEHHBIX HET JIeJIUTENCH HyIsl.

41. OnpeneneHue CUMMETPUUECKOTO MHOTOYIeHa. JlemMma o crapiiem ujieHe
CUMMETPUYECKOTO  MHOIOYIEHA.  OJEMEHTapHble  CUMMETPUYECKHUE
MHOTOYJICHBI.

42. OcHOBHas TeopeMa 0 CHMMETPHUYECKMX MHOrowieHax. @opmyisl Buera.

43. llenoctHOoe KoOJabLO. OrmnpeneneHue JENEHUS HJIEMEHTa Ha JJIEMEHT.
accoIMupoBaHHbIe eMeHThl. Hanbompmmit oommii nenurens (HOJ) nByx
AJIIEMEHTOB, €r0 €IMHCTBEHHOCTh. EBKIINI0BBI KobIla. CymiectBoBanue HOJJ
B EBKIIMJOBBIX Kojbllax, aiaroputMm EBkmmna, Beipaxkenue HOJ uepes
HCXOJTHBIE DJIEMEHTHI.

44. TlpocTeie >ME€MEHTHI B LEIOCTHOM Kojble. I[Ipumepsl. Paznoxenue Ha
MPOCTHIE MHOKUTEIU B €BKJIMJIOBOM KOJIBIIE.

45. Tlone oTHOLIEHUH LIEIOCTHOTO Kobla. OTHO3HAYHOCTh NPEICTABICHUS
Ipo0u B BHUJIE HECOKPATUMOM IpoOH B €BKIMI0BOM KoJbIle. [lose
panoHanabHbIX apobeil. [IpaBunbHast 1poOb, OAHO3HAYHOE MPEICTABICHHIE
palroHaIbHON ApoOU B BUJE CYMMbI MHOTOWIEHA U MPaBUILHON APOOH.

46. [Ipocreiime qpo6u. [Ipumeps! npocreimmx aApodeit Haja mojieM
KOMILJIEKCHBIX YHCEJT ¥ MOJIEM BEILECTBEHHBIX uncen. Teopema o
pa3IoKEHUH MPaBUIBHON APOOU B CyMMY IPOCTEHIINX IpOoOei.



