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[Iporpamma 3x3amena 1o aiaredpe (peaBapUTeIbHbIN BApUAHT)
1 xype, 1 norok, 2024
(ntextop: Kynukosa O.B.)
Marpunel: onpeaenenue. Kaaparasie, [MaroHabHbIE, BEDXHUE U HHKHUE
TpeyrojabHble MaTpulbl. EquHn4YHas 1 HyneBas MaTpuubl. JIuaepsl cTpok
Matpuilbl. MaTpuibl CTyIIEHYATOrO BUAA U YIIYUYIIEHHOTO CTYIIEHYaTOTO
BUJA. DleMEHTapHble TpeoOpa3zoBaHus Haj cTpokaMu. Metop "aycca
MIPUBEACHUS MaTPULIBI K CTynieHYaTomy Buay. [IpruBeaeHre K yIy4lieHHOMY
CTYIIEHYAaTOMY BHLY.
Cucrembl tuHeitHbIxX ypaBHeHuit (CJIY). CoBMecTHbIE 1 HECOBMECTHBIE,
onpenenénupie U Heonpeaenéuusie CJIY. Matpura ko3¢ duimeHToB u
pacHIMpeHHasi MaTPUIA CUCTEMBI. DJIEMEHTapHbIE MPeoOpa3oBaHUs HAJl
ypaBHeHHsiMU cuctembl. Meron I"aycca pemenus CJIY. OnHoponHbie
CUCTEMBbI JIMHEWHBIX YPaBHEHUN, UX COBMeCTHOCTh. OgHopoansie CIIY ¢
YUCJIOM YPAaBHEHUM MEHBIIIE YUCIIAa HEU3BECTHBIX.
BekropHble npocTpaHcTBa HaJl R: onpeneneHue u npumepsl. ClieicTBys U3
axkcuoMm. Jlunelinas komMOMHAIKS BEKTOPOB. JIMHETHAS 3aBUCUMOCTD U
JIMHEWHAsA HE3aBUCHUMOCTbH CUCTEMBI BEKTOPOB. KpuTepuii TMHEHHOMN
3aBUCUMOCTH. CBOMCTBA JIMHEWHO 3aBUCUMBIX U JIMHEWHO HE3aBUCUMBIX
cucteM. BekTopHbIE MOAIPOCTPAHCTBA: ONPEACICHUE U IPUMEPHI.
OcHoOBHas JjeMMa O JIMHENHOW 3aBUCUMOCTH.
Jluneiinas o0004YKa cUCTEMBI BEKTOPOB. OmpeiesieHre MHOXKECTRA,
MOPO’KJIAOILIETO BEKTOPHOE MpocTpaHCcTBO. Onpeaenenue 6aszuca (18a
SKBUBAJICHTHBIX omnpenenenus). Koopaunarel BekTopa B 0asuce. Besikoe
KOHEYHOTOPOXKIECHHOE BEKTOPHOE IPOCTPAHCTBO o0nanaet 6azucom. Bee
0a3uChl KOHEUHOTOPOXKIEHHOTO BEKTOPHOTO ITPOCTPAHCTBA COMIEPKAT OTHO
Y TO K€ YUCJIO BEKTOPOB. OmpenesieHre pa3MepHOCTH BEKTOPHOTO

npocTtpancTBa. CTaHIapTHBIN 0a3uc B R",

Bceskasg makcnmanbHast JMHEMHO HE3aBUCHUMAS MTOACUCTEMA CUCTEMBI
BEKTOPOB SIBIISIETCS 6a3UCOM JTUHEHHOUN 000JI0UKH CHCTEMBI. Besikyro
JIMHEMHO HE3aBUCUMYIO0 CHCTEMY BEKTOPOB KOHEUHOMEPHOTO BEKTOPHOTO
IPOCTPAHCTBA MOXKHO JOMOJIHUTH 10 Oa3uca.

Onpenenenue panra CUCTEMbI BEKTOPOB. OnpeiesieHue panra MaTpuibl KaK
paHra CUCTEeMbI €€ CTPOK. PaHT MaTpuIilbl HE UBMEHAETCA MPU JIEMEHTAPHBIX
npeoOpa3oBaHUAX HAJl CTPOKaMH. PaHT MaTpuIlbl CTYIIEHYATOro BUa PaBeH
YUCITy €€ HEHYJIEBBIX CTPOK.

Panr cuctembl cToI01IOB MaTpUIIbl HE MEHSETCA NP JIEMEHTAPHBIX
npeoOpa3oBaHUsAX HaJl CTpOKaMU. PaHT MaTpuIlbl HE U3MEHSETCS MIPU
AIIEMEHTAPHBIX MPeoOpa30BaHUAX HaJ CTONOIAMU. PaHT cUCTEMBI CTPOK
MaTpHUIIbl PABEH PAHTY CHCTEMBI €€ CTOJIOIIOB.

Kpurepnii coBmectHocTH (Teopema Kponekepa-Karnennu) u kpurepuid
onpenenenHoctu CJIY B tepmunax panroB marpui. OgHoponnsie CIIY.
CaoiictBa pemienuit onnoponnou CJIY. IIpoctpancTBo pemennit



onunoponnoi CJIY u ero 6a3uc (pyHaameHTanbHasi CUCTEMA PEIICHUN).
Teopema o0 pa3MepHOCTH MPOCTpPaHCTBA perieHuit ogHopoanou CITV.

10. CBsi3b MEX 1y MHOXKECTBAMU PEIICHUI COBMECTHOM CUCTEMBI JINHEHHBIX
YPaBHEHUN U aCCOLMMPOBAHHOW C HEM CHUCTEMBI OTHOPOAHBIX JINHEWHBIX
YPAaBHEHHM.

11. N3oMOpdu3M BEKTOPHBIX MPOCTPAHCTB. BCskoe n-MepHOE BEKTOPHOE

MPOCTPAHCTBO HaJ R n30MOpGhHO MPOCTPAHCTBY R",

12. JIunelinbie 0TOOpaXeHHsI BEKTOPHBIX MMPOCTPAHCTB. 3aJaHuE JTUHEHHOTO
oToOpaxkeHust MaTpuiie. OJJHO3HAYHOCTD 3a/1aHMUS.

13. Onepanuu HaJ JIMHEWHBIMU OTOOPAKEHUSIMU U OTIEPALIMK HAJl UX
MaTpULIAMH.

14. Onepanuu ciI0KE€HUsI MaTpULl 1 YMHOKEHUSI MAaTPULL HA YUCII0, CBOMCTBA.
CrangapTHblii 6a3uC B MPOCTPAHCTBE MaTpUll. YMHO)XKEHUE MaTpull,
CBOMCTBA. TpaHCIIOHUPOBAHKUE MATPULI, CBOMCTBA.

15. PazaMepHOCTh MOAIIPOCTPAHCTBA KOHEUHOMEPHOTO BEKTOPHOTO
npocTtpaHcTBa. Panr cymmsl Marpul. Panr npousBeneHus MaTpuLl.

16. Onpenenenrie NEPECTAaHOBKHU U3 N 3JIEMEHTOB. YETHOCTh U 3HAK
NEePECTaHOBKH, UX U3MEHEHHUE MPH JIF0O0H TpaHcno3uuuu. Yucno
NEPECTAHOBOK, YHCIIO YETHBIX (HEUETHBIX) IEPECTAHOBOK.

17. Onpenenurens KBaapaTHOW MaTPUIIbL: (popMyra MOTHOTO Pa3I0KEHUs
OIpeNIeNIUTENA. XapaKTepU3aLUsl ONPEICIIUTEIA KaK MOJTUIMHEUHON
KOCOCUMMETPHUYECKON (DYHKIIUU CTPOK.

18. DneMeHTapHbie MpeoOpa3oBaHus HAJl CTPOKAMH OINPEACTIUTES.
Onpenenutens TPEyroabHONM MaTpullbl. Beruucinenue onpenennurens
MOCPEACTBOM IIPUBEAECHUS K TPEYTOJIbHOMY BHUY.

19. Onpenenurens TPaHCIIOHUPOBAHHOW MaTpullbl. ONpenennuTenb Kak
(bYHKITUS OT CTOJIOIOB MATPHUIIHI.

20. K xakoMy By MOKHO ITPUBECTH MATPUILy C TOMOILBIO 3JIEMEHTAPHBIX
npeoOpa3zoBaHul, €CJIH ONPENEIUTENb MAaTPULIBI PABEH HYJIO (OTIMYEH OT
HyJs1)? OnpenenuTens MaTPULLI C YIJIOM HYJEH.

21. DneMeHTapHbIe MaTPULIbI, UX CBSA3b C 3JIEMEHTAPHBIMU NPE0OPa30BaHUAMHU
HaJ CTPOKaMHU U CTOJI0IaMu Marpulibl. OnpeaenuTeb NPOU3BEeACHUS
MaTpuL.

22. ITonmarpunua. MuHop. J{ONOTHUTENBHBIA MUHOD 3JIEMEHTA U
anredpanyeckoe JOMOTHEHUE deMeHTa. PasznoxkeHre onpeaenuTens no
cTpoke (cTonbiry). @anbiuBoe pasznoxkenue. Onpenenurens BanaepMmonaa.

23. Kputepuii HEBBIPOXKICHHOCTH KBaJAPaTHOM MaTpUILbl B TEPMUHAX €€
onpenenurens. Teopema 0 paHre Marpulilbl (XapakTepu3alus paHra
MaTpuIbl B TEPMUHAX MUHOPOB). BeIuncienue panra MaTpuiibl METOAOM
OKAMMJISIFOIIIMX MUHOPOB.

24 Marpu4Has 3aluch CUCTEMbI TMHENWHBIX YpaBHeHUN. Dopmynbl Kpamepa.



25.00parHas marpulia: onpeeraeHnue U eMMHCTBeHHOCTh. CBoiicTBa. Kpurepuit
CylllecTBOBaHMs 0OpaTHOM Marpuilbl. OO0CHOBaHNE METO/IA DIIEMEHTAPHBIX
npeoOpa3oBaHuM I HAXOXKICHHSI OOpPaTHON MaTpPUIIHI.

26.51BHOE BBIpaXKEHUE /JI 3JIEMEHTOB OOPAaTHOW MaTPUIIBI.

27.bunapuble onepanuu. OnpeneneHne KOMMYTaTUBHOCTH, aCCOITUaTUBHOCTH
OMHApPHOU olepanuu, HEUTPAIBHOIO AIEMEHTA, 00PAaTHOTO IEMEHTA,
obparumoro snemeHnTa. [Ipumepsl. YTBepxkaeHUE 00 €IMHCTBEHHOCTH
HEUTPaIbHOIO AJIEMEHTA. Y TBEpKACHUE 00 €IMHCTBEHHOCTH 0OPAaTHOTO
anemenTta. Onpezenenne rpyninonaa, moIyrpymnibl, MOHOU/IA, TPYTIIIbL.
[Tpumepsl. Onpenenenue noarpynnsl. [Ipumepst. Onpenenenue
nzoMopdusma rpymi. [Ipocreiinie cBoicTRa.

28. I'pynina mpeoOpazoBanuii. [ pynmna nojactaHoBok. PaznoskeHue moacTaHOBKH
B [IPOU3BEACHUE HE3aBUCUMBIX LIUKJIOB.

29. Pa3znoxxeHue NoJICTAHOBKH B IPOU3BEICHUE TPAHCHO3ULIUNA. UETHOCTB.
CaoiicTaa.

30.0Onpenenenue konblia. OnpeneneHne KOMMYTaTUBHOTO (aCCOIIMATUBHOTO, C
enuHuuei) konbia. [Ipumepst. [Ipocreiiine cBoiicTBa konel. OnpeneneHue
0o0paTUMBIX 3JIEMEHTOB U Aenuteneil Hyns. [Ipocreiinme cBoiicTBa.
Omnpenenenne MyabTHILUIMKATUBHON IPYIIIbI aCCOMATUBHOTO KOJIbIIA.

31.0npenenenue nons. [Ipumepsl. B mone ver nenureneit nyna. OnpeaeneHue
XapaKTepucTuky nois. CBOMCTBO XapakTepucTuKu. OnpeneneHue
nzoMopdusma koser (roseit). [Ipocreitmme croiicta. OnpeneneHue
nojkonbua, noanoss. [Tpumepst. Koabiio BEIUETOB O MOAYIIIO N.
VYTBepKIEHHE O TOM, KOIJIa KOJIBIIO BBIUETOB 10 MOAYJIIO N SIBISETCS MOJIEM
(6e3 mokazarenbCTBa).

32.1Tone KOMIUIEKCHBIX YHACEN: AKCUOMAaTHYECKOE ONPEIETICHUE,
CYILIECTBOBAHMUE U €IMHCTBEHHOCTh. Anredpanueckasi hopma 3arucu
KOMILUIEKCHBIX YHCEIL.

33.KoMIuiekcHasi MIOCKOCTb. Moaylnb W apryMeHT KOMIUIEKCHOTO YHCIa.
Omnepanus conpspKeHHsl, €€ CBOMCTBa. TpuroHomeTpuyeckas Gpopma 3arucu
KOMIUIEKCHOTO 4YHUCJIa. YMHOXEHUE W JEJICHHE KOMIUIEKCHBIX 4YHUCEN B
TpUroHOMeTpruyeckoil ¢opme. Bo3senenue B crenens. @opmyna Myaspa.
N3BneueHne KOpHs U3 HEHYJIEBOIO KOMIUIEKCHOTO YHCIIA.

34.AnreGpa Haj mojieM: OIpesieieHue U puMepbl. Airedpa MHOTOWIEHOB OT
OJIHOM TIepeMeHHOM Haj nojeM: popManbHoe onpeaeneHue. CTeneHnb
MHorousieHa. CBoicTBa. OTCYTCTBUE AeNUTENEH HYNISI U 00OpaTUMBbIe
AJIEMEHTHI B ajre0pe MHOTOWJICHOB HaJ| MOJIEM.

35./lesieHre C OCTATKOM B KOJIbLIE€ MHOTOUYIEHOB HaJ| TIOJIEM.

36.MHorousneHsl Kak QyHKiuH. Pa3Hple MHOTOWICHBI HaJl O0ECKOHEYHBIM TOJIEM
3a/1a10T pa3Hble (QYHKIIUU.

37.Teopema be3y. Kopuu MHorouneHa, KparHocTb KopHsa. ClienctBue u3
teopeMmbl be3y. Uwucno kopHer ¢ yyerom KpatHoctd. DopmanbHas
IPOW3BOJHAS MHOIO4YIeHa OT OfHOM nepemeHHoil. CBolicTBa. IloHmkeHue
KpaTHOCTH Tipu 1udGHepeHIIMPOBAHUA MHOTOYWICHOB OT OJHOW MEepEeMEHHOU



HaJ 1moneM xapakrepuctuku 0. @®opmyna Teinopa. Onpenenenue
KpaTHOCTH KOPHS 110 3HAYEHHUSM BBICIINX MPOU3BOIHbIX.

38. OcHOBHas Teopema anreOpbl KOMIUIEKCHBIX YHCEIL.

39.  Paznoxkenwe MHOTOWJIeHAa C KOMIUIEKCHBIMU Kod(dduimenTamMmu Ha
JUHEWHbIE  MHOXUTENU.  KoMIUIeKkCHbIe  KOPHM  MHOTOWIEHOB  C
BEUIECTBEHHBIMU KO3 duimentamu.  PasnokeHwe  MHOrowieHa  C
BEILIECTBEHHBIMU ~ KOO(G(PUIIMEHTaMU HAa  JIMHEHUHBIE MHOXWUTEIU U
KBaJpaTUYHbIE  MHOXHUTEIW C  OTPUIIATCNIBHBIM  JTUCKPUMHUHAHTOM.
HenpuBonumble MHoOrowieHsl. HempuBomumbie MHOTOWIEHBI HaJl TMOJEM
KOMIUIEKCHBIX YHUCEJT U MOJIEM JECHCTBUTEIBHBIX YHCEIL.

40.Anrebpa MHOTOWJIEHOB OT HECKOJBKHX NMEpeMEeHHBIX Haja mosieM. CrerneHb
MHOTOWIEHA OT HECKOJbKUX NepeMEHHbIX. OAHOPOAHBIE MHOTO4YJIEHBI. B
anredpe MHOTOYIEHOB OT HECKOJBKHMX TEPEMEHHBIX HET JEJIUTENIed HyJsl.
Pa3nbpie MHOTOUJIEHBI OT HECKOJIBKUX MIEPEMEHHBIX HaJl 0ECKOHEYHBIM MOJIEM
onpenenstoT pasubie (QyHKuuu. Jlekcukorpadguueckuii mopsnok. Craprimii
4JieH MHOTOWIeHa. JleMMa o cTapiieM wieHe TPOU3BEICHUSI MHOTOWJICHOB.

41. OmnpeneneHve CUMMETpUYECKOr0 MHOrowieHa. Jlemma o crapiiem ujieHe
CUMMETPUYECKOTO  MHOIOYJIEHA.  ODJIEMEHTApHbIE  CHUMMETPHUYECKHUE
MHOTOYJICHBI.

42.0cHOBHas TeopemMa 0 CHMMETPUUYECKUX MHOTOWIeHaX. Popmynsl Buera.

43.1lenoctHoe konbuo. OmnpeneneHue MACNEHUS DJJIEMEHTA Ha JAJIEMEHT.
accolnMupoBaHHble eMeHThl. Hanbonbmmit o6muit genurens (HO) nByx
AJIEMEHTOB, €r0 E€JIUHCTBEHHOCTh. EBKINMIOBBI Kouyibla. CyllIeCTBOBaHHE
HO/I B eBxJIMAOBBIX KoJibllax, anroputMm EBknuna, Beipaxenue HOJI yepes
VCXO/IHBIE 2JIEMEHTBI.

44.TIpocTeie >IE€MEHTBHI B LEJIOCTHOM Koublle. [Ipumepsl. Paznoxenue Ha
MPOCTHIE MHOKUTEJIN B €BKJIUJIOBOM KOJIBIIE.

45. Tlone oTHOIIEHMI 11eTTOCTHOTO KouibIa. [Tomne parmoHanbHBIX IPOOEH.
OnHO3HAYHOCTH MPEACTABICHUS PAlIMOHANIBHOMN ApOOU B BUJIE
Hecokpatumoii qpoou. [IpaBuiibHas qpodb, OMHO3HAYHOE MPEICTABICHHE
palMoOHAILHON APOOU B BUIE CYMMbI MHOTOWIECHA U MTPABUIILHOM 1pOOH.

46.11pocreiimme apoou. [IpumMepsl npocTedmnx Apodeit Hax mojiem
KOMIUIEKCHBIX YHCEII U MOJIEM BEILIECTBEHHBIX YHCEN. Teopema o
Pa3NoKEHUHU PABUIBLHOM IPOOU B CyMMY MPOCTEHIINX APOOEH.

47.* Teopema Jlekapra.



