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NMPOrPAMMA 3K3AMEHA MO ANMEBPE
MEPBbIA KYPC, MEXMAT, KABAXCTAHCKWUNA ®UINAN MTY, 2017

A. A. Knsuko

CucTeMsl TMHEMHBLIX ypaBHeHI/Iﬁ 1 CBA3aHHBIC C HUMU MaTPUIIBI. HpnBe,qune MaTPULBI K CTYIIEHIATOMY U CUJIBHO
CTYIIEHYIaTOMY BUAY 2JIEMCHTAPHBIMUA HpeO6paBOBaHI/I$IMI/I CTPOK. Bceakas cucrema SKBUBATCHTHA CTyHeH‘IaTOﬁ.

Metox TMaycca pemenns cucteMm JUHEMHBIX ypaBHeHu. KpuTepuum COBMECTHOCTM ¥ ONPEIETIEHHOCTN TAKOU CU-
CTeMBl B TEDMUHAX CTYIEHYATOrO BUIA.

OIHOPOJHBEIE CUCTEMBI JWHEUHBIX YPABHEHUN M CBOUCTBA MHOXECTB uX pemeHui. CBA3b MEXIy pELICHUAMEA
HEOJHOPOJHOU CUCTEMEI M COOTBETCTBYIOWIEN €l OJHOPO JHOU.

BekTopHOE MPOCTPAHCTBO. JUHENHASA 3aBUCUMOCTD CUCTEMEI BeKTOPOB. OCHOBHASA JeMMa O JUHEUHOU 3aBUCAMO-
CTH.

Basuc cucremur BekTopos. Basuc kak MakcuMmanbHas IuHENHO He3aBucuMas nogcucrema. CymecrsoBanue 6asuca
y 100U cucTeMbl BeKTOPOB B F'™. EquHCTBEHHOCTH JUHEMHOTrO BBIPAXKEHUS BEKTOPa depe3d Oasuc. Bee Gazuch
,E[a;HHOfI CAUCTEMEI BEKTOPOB COAEPXKAT OAHO U TO XK€ YIUCJIO JIEMEHTOB.

Panr cucreMbl BEKTOPOB U €r0 CBOUCTBA.

Anropurm HaxOXaeHUs 6A3UCA U PAHTa, KOHEYHOU CUCTEMEI BEKTOPOB U JUHEUHLIX BBIPAXKEHUN BCEX BEKTOPOB
CUCTEMEI Yepe3 HAUJeHHBI Oa3uC.

Paur MaTPpUIBI KaK 06Luee 3HAQYUECHNE PAaHr'a CUCTEMBI €€ CTPOK, PaHI'a CUCTEMEI €€ CTOJ16LIOB U 9UCIa HEHYJEBBIX
CTPOK B €€ CTYIIeHYIaTOM BUIE.

Kpurepuu COBMECTHOCTHU U ONPEICIEHHOCTU CUCTEMBI JUHEMHEIX YPABHEHUU B TEPMUHAX PAHIOB MaTpuy (Teo-
pema Kponexepa—Kanemm).

TloanpoCTPaHCTBO peIeHur OQHOPOLHON CACTEMEL JIMHEMHEIX aarefpandecKux ypaBHeHuu, ero 6asuc (dpyHga-
MEHTAIbHAA CUCTEMA, PEIICHN) U PA3MEPHOCTb.

IMousarue rpymner. Cummerpudeckas rpynna. PasioxeHus mepecTaHOBKU B MPOU3BENEHUE TPAHCIO3ULUA U B
[IPOM3BE/IeHNE HE3aBUCUMBIX IUKJIOB.

YéTHOCTDb (3HAK) MEPECTAHOBKHU, €€ MOBEEHNE NIPU YMHOXEHUA MePECTAHOBOK. T8THOCTL LUKJIA.

OmnpegemuTens KBagpaTHou MaTpunkl. OnpenennTenn BTOPOro 1 TpeThero nopsagka. OupenennTent TpeyroabHOn
MaTpunbl. HemamMeHsaeMOCTs OnpenennTens Ipyu TPAHCIOHNPOBAHNN.

CBONCTBA MOJUIMHENHOCTH U KOCOCUMMETPUYHOCTH OIPEIeInTEA.

IloBeeHue OmpeeIMTENsS IPU DIEMEHTAPHEIX IPe0o6pa30BaHUAX HA ero crpokamu (croabuamm). Beramcaenwe
OnpeaenuTeIsa NIOCPeICTBOM IIPUBEAECHUA K TPEYIOJbHOMY BHAIY.

Kpurepuin pasencTBa ompegemuTens Hymoo. Teopema 0 paHre MaTpuubl (XapakTepU3alds DAHra B TEPMUHAX
MUHODOB).

Kpurepun onpeneseHHOCTA KBAIPATHON CUCTEMBI JUHEUHBIX anrebpandeckux ypasHenuu. Popmyast Kpamepa.
OmnpegeanTents ¢ yrioM HyJen.

Pasnoxenne onpenennrens 0o crpoke (croabuy). Panbmmsoe pasioxeHue.

Omnpenemnrens Barnepmorga. [punoxenue k 3ana4e 06 MHTEPIOJATMOHHOM MHOTOYIEHE.

YMHOXEHUE MaTPUILL, CBOUCTBA, JUCTPUOY TUBHOCTH U ACCOLMATUBHOCTH, CYyIECTBOBAHNE equHUNEL [IpousBeaeHue
TPAHCIOHUPOBAHHLIX MATPHUII.

DJIEMEHTAPHBIE MATPULILL, UX CBA3b C DJIEMEHTAPHBIMY IPE0OPA30BAHUAMY HAJ[ CTPOKAMU U CTOIOLAMY MATPHULIEL.
IIpencraprenue MaTPUILL B BILAE IPOU3BEJEHU IEMEHTAPHEIX MATPUI] X CTYIIEHIATON MaTpuisl. IIpencrapienne
HEBBIPOXK AEHHOU MATPUIEL B BUAE [IPOU3BEJEHUS DIEMEHTAPHEIX.

Paur npoussemenust marpuir.
Omnpegenurens TPOU3BENCHUSA MATPHUIL.

O6paTHas MaTpuIa, ee eIVHCTBEHHOCThH, KPUTEPUN CYLIECTBOBAHU, SABHAA (GopMyJa. Brrawcaenue o6paTHON
MATPHLEL ¢ TOMOIIBIO DJIEMEHTAPHLIX IPE0OPA3OBAHAN.

TMousaTue xonbia u moaa. IIpocreumiue cBOUCTBA KOAbIA. [enuTenu Hy s u 0OpaTUMBbIE dIEMEHTHI. llpuMepnt
KOJeI U TOJeN.

HOCTpOGHI/Ie II0JA KOMILIEKCHBIX YMCEJI. Onepamm KOMILIEKCHOI'O COIIPAXKEHWUA.
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I/I306pa)I(eHI/Ie KOMIIJICKCHBIX YHCEJI Ha IINIOCKOCTH. MO,I[yJIb U APTYMEHT KOMILIEKCHOI'O IUCJIa. TpI/II"OHOMeTpI/I‘{e-
ckaa popMa, KOMILIEKCHOTO YUCIA. YMHOXKEHUE U [eJeHUEe KOMILIEKCHBIX YUCEI B TPUTOHOMETPUYECKOU (pOpMe.
PDopmyaa Myaspa. 3sreyenue KOpHEN U3 KOMILIEKCHBIX IUCE.

Kowmmnuekcurie kopuu u3 egunanisl. [lepBooOpasHbie KOPHUA.

Koubiia BEIM€TOB 110 MO0 IEJ0T0 YUCIA, JeIATEIN Hy I 1 0OPATUMBIE DIeMeHTH B HuX. KOoraa KoJab1o BEIYeTOB
siBasieTCs mojaeM? XapaKkTePUCTUKA TOJIA.

Ko/bI10 MHOrOWIEHOB OT OQHOU mepeMeHHOu Hang nodeM. CrTemeHb MHOrowieHa u crapmmi wieH. CTenens mpo-
M3BENEHUA MHOTOWICHOB.

[lenenve ¢ OCTATKOM B KOJBI[E MHOTOYWIEHOB OT OJHOU TTEPEMEHHOMU.

HauGoabmmu o6Imu 1eInTeNb B KOJbIe MHOTOWIEHOB OT OJHOU TIEPEMEHHOU HAJ MOJEM U B KOJIBIIE IeTBIX IUCET
u ero mpenctasienue B Buge HO/(f,g) = uf + vg (amropurm Eskaupa). JeauMocTh HauGOJIBLIIErO O6LIErO
NEIUTENSA Ha JO0U OOmMN JeJnTeIb.

HenprBoguMEIe MHOTOWIEHEI U IPOCTHIE YUCaa. Teopema 06 OTHO3HATHOM PA3JIOKEHUN Ha, HempUBOAUMEIE (TIpO-
CTHIE) MHOXUTEIN B KOJIbLE MHOI'OWIEHOB OT OJHOU IEPEMEHHOU HAJ MOJEM U B KOJbBIE LEJBX IUCE.

Teopema Besy. KopHr MHOrOWwIeHA 1 MX KPATHOCTH. IMC/IO0 KOPHEH C yI€TOM KPATHOCTEN MHOIOYJICHA, HA [ II0JIeM
HE NIPEBOCXOAUT €r0 CTEIEHNU.

Nurepnonsuronusiyl MEOro4wiIeH Jlarpamxa.

Omnepanus quddepeHnupoBanus B Koablle MHOrowieHOB. [loBenenne mpu nuddepeHunpoBanny KPATHOCTHA KOP-
HEU MHOT'OYJIEHA HA[l TTOJeM XapaKTEPUCTUKU HOJMb. OCBOOOXK IEHNE OT KPATHRIX KOPHEH.

Teopema 06 anre6pandecKor 3aMKHYTOCTH IO KOMILIEKCHBIX Iuce] (OCHOBHAsA TeopeMa aareOpel) 0e3 nokasa-
TEJIbCTBA. HerIIIBO,Z[I/IMBIe MHOI'OYJICHBL M PA3JI0XEHNE Ha HEIIPUBOAMMbBIC MHOXWTE/IN MHOI'OYWICHOB Ha O II0JEM
KOMILIEKCHEIX YMCeI. Jucao KOpHeI‘(JI KOMILTEKCHOT'O MHOT'OJICHa C yIeTOM KpaTHOCTeI‘/JI.

Komnexcunie KOPHMU BEIIECTBEHHOI'O MHOTI'OJICHA. HerI/IBO,Z[I/IMbIe MHOI'OYJICHBI Y1 PA3J/JI0XEHNE HAa HEIIPUBO ANMBIC
MHOXUTENAN MHOI'OYIECHOB Ha,[ I1IOJEM ﬂeﬁCTBHTeﬂbeIX qunceJI.

IMose panmonanbuex apobeu. Pasnoxenwe mpaBuiabHOU apobu B cymmy mpocrteumux apobeu. Caydau mosen
KOMILIEKCHBIX U JEeACTBATENBHBIX IUCEIT.

Konb110 MHOMOYIEHOB OT MHOTMX TIepeMeHHEX. CTapIui wieH MHOTOWIEHA, U €70 CBOUCTBA. JIeKCUKOTpaduiecKun
MOPAIOK HA MOHOMAX.

Popmyast Buera. CummeTpriecke MHOTOWIEHB, CBOUCTBA UX CTAPIIUX wieHOB. CyIlnecTBOBAHME IPEICTABICHUA
[IPOU3BOJBHOIO CUMMETPUIECKOIO MHOIOYWIEH B BUJE MHOI'OWIEHA, OT DJIEMEHTAPHBIX CUMMETPUAYECKUAX MHOTO-
IEHOB.

JuckpumMuHaHT MHOrOYwIeHA. Bripaxkenre IuCKpUMUHAHTA KyOWI€CKOI0 MHOT'OWIEHA, 3> +ax+b 4gepes a u b.
* Kk

Konb1o K1acCcoB BHIYETOB KOJMBIIA MHOTOYWIEHOB OT OJHOU MEPEMEHHOU MO MOAYJII0 NAHHOrO MHOrodwieHa. Korma
ono aBasierca notem? CymecTBOBaHME IIOIA U3 P> DIEMEHTOB.

CyiiecTByeT Ju mOJE U3 CTa DJIEMEHTOB?

Jloka3aTeabCTBO OCHOBHOU TEOPEMEI aireOphI.



