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1poTokoJ Ne 9 «12» ampens 2019 r.
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1 Hesn u 3axa4M M3y4YeHUs JUCHUIIIHH MOXYJIS.

1.1 Ileab ocBOEHMS AUCHUIIMH MOAYJsl — GOPMUPOBAHUE y CTYACHTOB 0a30BBIX 3HA-
HUI 1o BbICHIEH anredpe, JTUMHEWHOW anredpe W TIeoMeTpuHu, OOECIEYEHHWH MOArOTOBKH
CTYJEHTOB B 00JIaCTH aHaJIN3a alIredporeoMeTpuIeckux 0ObEeKTOB.

1.2 3agaum AMCOMIUIMH MOAYJSI — IOJYYEHHE OCHOBHBIX TEOPETHMUECKHMX CBEICHUIA,
pa3sBUTHE NO3HABATEIbHOM JEATEIILHOCTU M NMPHOOpPETEHHE MPAKTHUECKUX HABBIKOB PadOTHI C
MOHSITUSIMHE TI0 CJISYIOIAM pa3/iesiaM BBICHICH anreOphl, TMHEHHON anreOphl TMHEHHON anredpe
U TEOMETPHUM: OCHOBHBIC aNreOpanyeckue CTPYKTYphl: KOJIblLia, MOJS, IPYIIbI, KOMIUIEKCHbIE
YKCJla, CUCTEMBI JIMHEWHBIX ypaBHEHUM, MaTpULIbl U ONpPEAEIUTENN, MHOTOWIEHB! OT OJHON U
HECKOJIBKMX IEPEMEHHBIX, TMHEHHbIE IPOCTPAHCTBA U MOAIIPOCTPAHCTBA, JIMHEHHBIE OIIepaToOpHl,
€BKJIMIOBBI M YHUTAPHBIE IPOCTPAHCTBA, JTMHEWHBIE IPe0Opa30BaHMs €BKINIOBBIX M YHUTAPHBIX
IPOCTPAHCTB, OWJIMHEHHBIE M KBaJpaTW4Hble (OPMbI, AIEMEHTHl MHOIOMEPHOH TI'€OMETPHH,
AIIEMEHTHI TEH30PHOM anreOphl, 3J€MEHThl TEOPUU TPYII, JIEMEHTHl TEOPUH IPE/ICTaBICHHIA,
3JIEMEHTBI TEOPUH KOJIEI] U TOJIEH.

[Tpu ocBOEHMHU AUCHUIUIMH MOIYJs «Anredpa» BelpabaThiBaeTcs oOLieMaTeMaTUYECKas
KyJIbTypa: yMEHHE JIOTUYECKU MBICIHUTh, IPOBOUTH J0KA3aTEIbCTBA OCHOBHBIX YTBEP)KICHMIH,
YCTaHABJIMBATh JIOTUYECKUE CBSI3U MEX]y IMOHSATUSAMH, NMPUMEHSTH IOJYYEHHbIE 3HAHMS JUIs
peleHus 3a1a4 1o ajredpe, JIMHEHHOHN anredpe U reoMeTpuH.

1.3 MecTo AucHumJIMHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Monyns «AunreOpa» Bkmoudaer B cebst 2 aucuumumaael: b1.0.18 «Anrebpa» (1 u 3
cemectpsl) U b1.0.19 «JIuneiinas anredpa» (2 cemecTp), KOTOpbIE OTHOCATCS K 00s3aTelbHOU
gactu broka 1 "/lucuurmmael (Moxynu)" y4eOHOTO TUIaHa.

Jlis  ocBOEHUS AMCHUMIUIMH MOAYJS CTYAEHTHI JIOJDKHBI BJAJETh 3HAHUSAMU TIO
MIKOJBHOMY KypCY MaTeMaTHKH. 3HAHU, OJYYCHHBIC 110 TAHHON TUCHHUIIINHE, UCTIOIb3YIOTCS
B AHAJUTHYECKOH TEeOMETpUM, MaTeMaTH4YeCKOM aHaiu3e, (QYHKIUOHATHLHOM aHalu3e,
T depeHIMaTbHON TeOMETPUN U TOMOJIOTUH, UG (EepeHIMATBHBIX YPAaBHEHUX, TUCKPETHON
MaTeMaTHKe U MaTeMaTHYeCKOM JIOTHKE, TEOPUH YHCEN, METOAAX ONTUMM3ALIUHU U Jp.

1.4 TlepeyeHb NJIAHUPYEMBIX pPe3yJbTATOB 00y4eHHsl MO JMCHHUILIMHE (MOIY.JI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOMH NPOrPaMMBblI.

W3yueHne qUCHUIUIMH MOAYJIS HAIPaBJIEHO Ha (JOPMHUPOBAHUE Y O0YHAIOIUXCA CIETYIOLINX
oOmenpogeccuoHaNbHBIX U podeccnonanbHbIX komnerenmii: OITK-1, TTK-1.

No WNupekc Conepxxanue B pesynbrare nzyuenus: yueOHON AUCIUILITUHBI
. 1; KOMIIET | KOMIETCHINH (Hin e€ 00yyJaronmecs J0JKHBI
" | eHuunm YacTH) 3HATh YMETh BJIaJIeTh
1. OIIK-1 | CrocoOeH HaxOaUTb, | OCHOBHEIE HaXOoJIUTh METOJaMHU
(dhopMynupoBath 1 (GaKThl U UJIEM | OCHOBHBIC anredporeomer
peniaTh akTyaJIbHbIE U | TEOMETPUYECKO | 3aKOHOMEPHOCT | PHYECKOTO
3HAYUMBIE TPOOJIEMBI | U Teopuun u MoJIX0/a K
(dbyH1aMeHTaNbHON CJIY, Teopuii | anreOporeoMeT | UCCIEIOBAHUIO
MaTEeMaTHKH U MaTpHIl U pUYECKOTO TEOPETUUECKHUX
MEXaHUKH ompenenuTeNe | XapakTepa B Y TIPUKJIQTHBIX
it, Teopun pa3ITUYHBIX BOITPOCOB U
MHOTOYICHOB | MaTeMaTHYECKH | 3a7ad
OT OJTHOM U X 3a7auax, Pa3TUYHBIX
HECKOJIbKUX paznenos
MEPEMEHHBIX, Pemrath 3anatm MaTeMaTUKH
R —— BBIYHACTUTEIEH




Ne WNHupekc Coneprkanue B pesynbrare nzyueHust yaeOHON AUCHUTIIHHBI

[y, | KOMIET | KOMIETEHIMH (i e€ 00yJaromuecs: JOIKHbI

SHIUHN 4acTH) 3HAThH yMeTh BJIA/IETh
JIMHEWHBIX oro u
MPOCTPAHCTB, | TEOPETHUECKOT
METPUYECKUX | O XapaKTepa B
JTUHEHHBIX obrnactu
MPOCTPAHCTB U | TEOPHUU TPYIIII,
HUX JIMHEHHBIX KOJICII H TI0JIEH,
npeoOpa3oBaH | TEOPUU
Wi, DJIEMEHTBI | TIPEJCTABICHUI
MHOT'OMEpPHOH | , MHOTOMEPHOM
reoOMeTpuH, reOMETpPHUH,
TEH30pHOHI TEH30pHOMN
anreOpel, HUH, | anreOpsl
TEOPUI TPpyIIIL,

KOJIEll, moJiel u
ux
MIpe/ICTaBICHH
.

2. IIK-1 Cnocoben OCHOBHBIE YCTaHABJIMBATH | METOAAMU U
(dbopMynupoBath u TIOHSTUS U JIOTHYECKHE UACSIMH
peniaTh aKkTyaJlbHbIE U | PE3YJIbTAThI 10 | CBSA3U MEXKIY anreOpsl,
3HAYUMBIC 33]]a4U anreope, HNOHSTUSMH, JUHEHHON
(byHIaAMEHTAIILHOW U | JIMHEHHOMN IPUMEHSITD anreOpsl 1
MIPUKJIATHOM anredpe u HOJy4YeHHbBIE reOMEeTPUH
MaTeMaTUKU T€OMETPHH, 3HAHUS IS

JIOTUYECKHE pelIeHus 3a1a4
CBSI3U MEXKTY 110 TEOpUU

HHMH,CBOMCTBA
MaTeMaTU4ecK
X 00BEKTOB B
9TOM 00J1acTH,
(bopMynHUpOBK
u
YTBEPKICHHI,
METO/IbI UX
JTIOKa3aTeNIbCTB
a, BO3MOXKHbBIE
cdepsl ux
MIPUIIOKEHUN.

TpyII, TEOpUHU
qucell, TCOPHH
KOJIELL, OOIIIEH
W TAHEHMHON
anreOpe u
TCOMETPHH

2. CTpyKTYypa ¥ colep:KaHue TUCHUILINHBI.

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAaM padoT.
OO6mast TpyAOEMKOCTh JAUCITUTUTHHBI

cocraBiister 15

3a4.e]l.

(612 4acon),
pacripesiesieHue 1o Bujam padoT MpeacTaBiIeHo B Tabuuue (014 cmyodenmog OPO).

nux

Bun yue6HO# paboThI

Bcero CemecTpsl
4acoB (dacer)
1 2 3

KonTakTHas padora, B TOM 4ncJje:




AyAUTOpPHBIE 3aHATHS (BCEro): 290 102 102 86
3aHATHS TEKIIMOHHOTO THIIA 134 50 50 34 -
JlaGopaTopHble 3aHATHS 156 52 52 52 -
3aHATHSI CEMUHAPCKOT0 TUIIA (CEMUHAPBI,
NPAKTHYCCKHE 3aHSTHS) i ] ] ] ]
Nuas koHTaKkTHas padora:
KoHntposb camocTositenbHOM padoThl (KCP) 12 2 4 6
[Tpomexyrounas arrecranus (MKP) 1,3 0,5 0,3 0,5
CamocrosiTesibHasi padoTa, B TOM YHcJIe:
[TpopaboTka yueObHOro (TeOpeTUYECKOro) MaTepuana 49,8 8 15 26,8 | -
BrlmmotHeHNE TOMANTHUX W MHIUBUAYATbHBIX 3aIaHUM 48 8 14 26 -
ITonroToBKa K TEKyIeMy KOHTPOJIIO 14,8 14,8 -
KounTtpoJs:
[ToaroroBka K 3K3aMeHy 125,1 44,7 44,7 35,7 -
O0mas Tpya0eMKOCTh qac. 540 180 180 180 -
B TOM 4YHCJI€ KOHTAKTHAsA 3033 | 1045 | 1063 | 92,5 | -
padora
3a4. eJi 15 5 5 B

2.2 CTpyKTypa AMCUMILIMHbI:

Pacnpenencenue BumoB yueOHOM pabOThI U MX TPYJOEMKOCTH IO Pa3/ieiaM JUCIUTUIAHBL.
Pasnensl qucnuiuinbel, u3ydaemoie B 1 cemectpe (ounas ¢popma)

KomanuecTBo yacoB
Breaynut
A
Ne HammeHnoBanue pazaenos (Tem) B yﬂ;g:g Had OpHas
cero P pabota
JI 113 JIP CPC
1 2 3 4 5 6 7
1. |KoMIuiekcHble uncia 20 8 - 8 5
CucreMbl IUHEUHBIX YpaBHEHUN. JInHeliHAs
2, yP 26| 10 | - | 10 | 7.8
3aBUCHUMOCTD. PaHT CHCTEMBI BEKTOPOB
Martpunsl ¥ onpenenutend. [IpunoxkeHus Teopun
3. pHit tbent p P 38| 15 | - | 15 7
onpeAeauTeneH
Komnrpna BeraeToB. IToag u moamomns. XapakTepUCTHKA
4, H A PAKTEp 20 | 7 - | 8 5
OJIS
MHOrowieHsl OT OJHON U HECKOJIBKUX MTEPEMEHHBIX.
5.  |CummerpHuecKue MHOTOWIEHBI. JIUCKPUMHUHAHT U 29 | 10 - 11 6
pE3YyJIbTAHT.
Hmozo no oucuyunnune: 133 | 50 - 52 30,8

Paznenbl quCHUIUIMHBL, U3y4daeMble B 2 ceMecTpe (ounas ¢popma)

KonuuecTBo yacoB

AynutopHas Breayut
Ne HaunmenoBanue paznenos (Tem) opHas
Beero padora pabota
J. |13 | JIP | CPC
1 2 3 4 5) 6 7




1.  |JIuneiiHblE MPOCTPAHCTBA U MOANIPOCTPAHCTBA. 25 8 - 8 4
2. |EBKINMIOBBI M yHUTapHBIE IPOCTPAHCTBA 24 8 - 8 4
Jlunetinbie onepatopbl. CTPYKTYypa JIMHEHHBIX
3. 40 | 12 - 12 5
OTEPaTOPOB.
4 Jluneitnble npeoOpa3zoBaHUs €BKINAOBBIX U 24 7 8 4
" |yHUTapHBIX IPOCTPAHCTB
5. |bunuHelinbie U KBapaTUYHble QYHKIUN 24 7 - 8 4
6 DJIEMEHTBI MHOTOMEPHOM IreOMETPUH 18 5 ; 5 4
7 DJIEMEHTHI TEH30PHOM anreOpsI 12 3 ; 3 4
Hmozo no oucuuniune: 167 | 50 - 52 29
Pa3zzesnpl TUCHUIUTHHBI, H3y4yaembie B 3 cemectpe (ounas ghopma)
KomndgecTBo yacoB
Breaynut
AyautopHas
Ne HaumeHnoBanue paznenos (Tem) B yﬂa60 TI; OpHas
cero P pabota
J | 13 | JIP | CPC
1 2 3 4 5 6 7
1 DNEeMEHTBI TEOPUH TPYII 110 | 25 ) 32 26.8
2 DJIEMEHTHI TEOPUU KOJIEI] U MOJeH 64 9 ; 20 25
Hmozo no oucuyunnune: 174 | 34 - 52 51,8
2.3 Copaep:xanue pa3/iei0B TUCHUILINHBI:
2.3.1 3aHATHS JEKUMOHHOT0 THIIA.
®opma
Haumenosanue
No Coneprxanue pasziena TEKYILEro
paznena
KOHTPOJIS
1 2 3 4
[Ipeamer u coaepkanue TUCUUILIUHBL. MecTo
anreOpbl B MATEMaTHKE U €€ MPUIOKCHHSIX.
1 Beenenue
- MHoxecTBa, 0TOOpakeHUs, aNredpanvecKue
onepaluu
KowmrmnekcHeie uncna. Anrebpandeckas popma TectupoBanue
KOMILIEKCHOT0 uncia. CBolcTBa IeUCTBUM Hall
KOMILIEKCHBIMM YucaamMu. ['eomeTpudeckoe
2 |KoMmmiekcHBIe THCca M300pakeHNe U TPUrOHOMETpUUecKas hopma
KOMILJIEKCHOTO uncia. ['eomerpuueckas
WHTEpIpeTalus AeMCTBUN HaJl KOMIUJIEKCHBIMU
yucinamu. ®opmyna Myaspa. Kopau n3




KoMIUIeKCHBIX uncen. Kopan u3 1. IlepBooOpa3Hbie
KOpHH.

CucreMbl TUHESHHBIX
YpaBHEHUM.
JInmueitnas
3aBHCUMOCTb. PaHr

CucreMbl TUHEWHBIX ypaBHEeHUH. MccnenoBanumn
cuctem metoaoMm ['aycca.

JIuneitnpie npocTtpancTBa. JInHelHAas 3aBUCUMOCTh
BeKTOpOoB. Panr n 6a3a cucremsl BekTopoB. basuc u
Pa3MEPHOCTb JTMHEHHOTO IIPOCTPAHCTBA.
Koopaunats! BekTopa.

Panr matpunel. Teopema o panre MaTpuubI.
Brluucnenue panra MaTpHIbl € TIOMOILBIO
3JIEeMEHTapHbIX NpeoOpa3oBanuii. Teopema
Kponekepa-Kanenu. Teopema o dhyHmaMeHTaIBHON
CUCTEME PEIIEHHUI CUCTEMBbI OHOPOIHBIX
JIMHEWHBIX ypaBHEHUN. CBSA3b MEX]y pELICHUAMHU
CUCTEMBI JINHEUHBIX YPAaBHEHH U
COOTBETCTBYIOIIEH CUCTEMbI OJHOPOIHBIX
JIMHEHHBIX YPABHEHUM.

TectupoBanue

Marpuiisl u
OITPEICIIUTENH.
[Ipunoxenus Teopun
ONPEACIUTENEH

HevictBusa Hax matpuuamu. Konbsua Marpuil.
Haxoxxnenne o0paTHON MaTPHIIBI C TOMOIIBIO
AJIIEMEHTAPHBIX MPEOoOPa30BAHMIA.

[TepecranoBku. TeopeMbl O YETHBIX M HEYETHBIX
nepecraHoBkax. @opmyra onpeaenuTens.
Omnpenenurenb TPAaHCIIOHUPOBAHHON MAaTPUILIBI.
Onpenenurens TPEyrojibHON MaTPHUIIBL.
DeMeHTapHbIe CBOMCTBA OMPEAETUTENS.

Paznosxenue onpenenuTens Mo cTpoke (CToaoIy).
QanpmmBoe pazioxeHue. OnpeneanuTesb MaTPULIbL
c yrinom Hynei. Teopema Jlammnaca (6/n).
Onpenenurens Bangepmonaa. Onpenenurens
MIPOU3BEIICHUS MATPHII.

Kpurepuii cymectBoBanus u hopmysa oOpaTHOM
Matpulbel. Teopema Kpamepa. Kpurepnii
HEBBIPOXKJIEHHOCTU MaTpullbl. Jlemma 06
OKalMJISFOIIMX MUHOPAX U €€ IPHIOKEHUS.
Matpuunsie ypaBHeHus. Haxoxienue o0patHoit
MaTpUIbI C IOMOLIBIO ATIEMEHTAPHBIX
npeoOpa3oBaHuil.

TectupoBanue

KOHBLIa BBIUCTOB 1
T10JI4

OTHoIIEHNE SKBUBAICHTHOCTH. TeopeMa 0
pa36I/ICHI/II/I MHOXXECTBA Ha KJIaCChbl
OKBHUBAJICHTHOCTH. q)aKTOpMHO)KCCTBO. I[CJ'II/IMOCTB
B KOJIBIIC LECIBIX YHUCCII. KOHBL[a BBIUCTOB.
OGpaTI/IMLIe 3JIEMEHTEHI KoJjiel BeIueToB. I1oms
BBIYCTOB.

TectupoBanue




Xapakrepuctuka nojs. [Ipocteie moss.

MHoOrousjaeHsl OT
OJIHOM IIEPEMEHHOU

MHorowieHsl OT OAHON NepeMEHHON. [[emuMocTh
MHOTO4JIEHOB. Teopema o JeIEHUU C OCTATKOM.
HOJl u HOK. Anroputm EBkinna. JInneitnoe
npencrasienue HOJI. CBoiicTBa B3aUMHO MPOCTHIX
MHOTO4JIEHOB. Pa3no)keHre MHOTrOUJIeHOB Ha
HEMPUBOIUMbIE MHOXKUTEIH. KOpHI MHOTOYJICHOB.
Teopema be3y. OTnenenue KpaTHbIX KOPHEH.
OcHoBHast TeopeMa anredpsl. Hempusogumbie
MHOTOYJICHBI HaJI MOJISIMH BEILIECTBEHHBIX U
KOMIUIEKCHBIX uncen. ['paHuIbl BeeCTBEHHbBIX
KopHeil MHorousieHa. Teopema IlTypma.

TectupoBanue

MHoro4ieHsI OT
HECKOJILKUX
MEPEMEHHBIX

KOJII)IIO MHOTOYJICHOB OT HECKOJIBKHUX HCpGMCHHI)IX.
I'pynna noacranoBok. [IpeacraBnenue
MTOJCTAaHOBOK B BH/IC TIPOU3BEICHHUS HE3aBUCHMBIX
LUKJIOB U TpaHCTO3UUid. CUMMETPUYECKHUE
MHoOrowieHsl. OCHOBHas TeopeMa o
CUMMETPUYECKUX MHOTOUIeHaX. DopMyJIbl
Herotona. Pe3ynpTaHT 1ByX MHOTOUYJICHOB.
Hckmrouenne HEU3BECTHBIX U3 CUCTEM ABYX
anredpanvecKnx ypaBHEHUH C IByMs
HEU3BECTHHIMU. J[MCKPIMHUHAHT MHOTOYJICHA U €ro
CBOMCTBA.

TectupoBanue

JInuenyrie
MPOCTPAHCTBA U
MOJIPOCTPAHCTBA

JIuneiinsle npoctpaHcTBa. PasmepHocTs u 6a3uc
JIMHEWHOTrO npocTpancTBa. KoopanHats! BekTOpa.
N3omMopdu3M TUHEHHBIX TPOCTPAHCTB.

JIuneiinble nognpocTpancTBa. Kpurepuii u
OCHOBHBIE c11ocoObI 3aganust. Cymma u
IepeceyeHme JINHEUHBIX MOANPOCTPAaHCTB. Teopema
0 Pa3MEPHOCTU CYMMBI JIMHEUHBIX ITIOJIIPOCTPAHCTB.
IIpsiMasg cyMMa TUHEHHBIX ITOAIIPOCTPAHCTB.
ConpskeHHOE TPOCTPAHCTBO.

TectupoBanue

EBxnnaoBe! u
YHUTapHbIE
MPOCTPaHCTBA

EBKIIMIOBBI M YHUTapHBIE BEKTOPHBIE
npoctpadcTBa. CKaJlIpHOE IPOU3BENEHNUE BEKTOPOB.
[Ipumeps! eBKIMAOBBIX pocTpaHCcTB. HepaBeHCTBO
Komm-bynsikoBckoro. JlnnHa BeKTopa u yroi
MEX/1y BEKTOpaMHU B €BKJIMJJOBOM IIPOCTPAHCTBE.
Optoronammsanus ['pama-IlImuara.
OptonopmupoBaHHbie 0azuchl. I3oMophHOCTH
€BKJIUIOBBIX (YHUTAPHBIX) IPOCTPAHCTB
OJIMHAKOBOM pa3mMepHOocTH. OpTOroOHaJIbHBIE
MaTpulbl. MaTpuiia nepexoaa Mexay
OpPTOHOPMHpPOBaHHBIMU Oa3ucamu. Matpuua ['pama.
O6wem k-MepHOTO Tapasnenenuneaa.
I'eomeTpuueckas HHTEpPIIpETaLNs OIPEASITUTENS]

TectupoBanue




MaTpulbl. OpTOrOHAILHOE JOTOJIHEHNUE JTUHEWHOTO
noanpocrpaHcTBa. OpToroHaabHasi IPOEKIUS
BEKTOpA Ha MOJANPOCTPAHCTBO.

10

JInneineie
OTOOpaKCHHUSI.
Crpykrypa
JIMHEMHBIX
OTIepaToOpoOB

Jluneitapie oToOpakenus. Teopema 0 pazMepHOCTH
saapa 1 00pa3a JIMHEHHOTO 0TOOpaKEeHUSI.
HeBbipoxk1eHHbBIE TMHEMHBIE oniepaTopbl. MaTpuna
JUHEWHOTOo onepaTtopa. M3omopdusm anredp
JUHEHHBIX ONepaTopoB U Matpuil. Teopema o
KOoopJauHaTax o0pa3a BEKTOpa OTHOCUTEIEHO
JIMHEWHOTI O oneparopa. 3aKOH U3MEHEHUsI MaTPULbI
JIMHEWHOT'O OIepaTopa Npu Mepexoe K Apyromy
6asucy. Panr nmpousBeeHHs MaTPHIL.

WNHBapuaHTHBIE TOANPOCTPAHCTBA JINHEUHOTO
onepaTtopa. CoOCTBEHHbIE BEKTOPHI 1 COOCTBEHHbIE
3HA4YEHMs JIMHEUHOro oneparopa. Teopema
lMamunbsTona-Kamu. Teopema o cyiecTBOBaHUHN
WHBApUAHTHOIO MOANPOCTPAHCTBA BEUIECTBEHHOI'O
JIMHEWHoro oneparopa. Teopema 0 paznoXeHUn
IIPOCTPAHCTBA B MIPSIMYIO CYMMY KOPHEBBIX
MOANpPOCTpaHCTB. PasiioxkeHrne KOpHEBOTO
MOANPOCTPAHCTBA B MPSAMYIO CYMMY LHUKJINYECKUX.
Kopnanos 6a3uc u )xopaaHoBa Marpuiia. Teopema
0 €IMHCTBEHHOCTH JKOPJaHOBOM HOPMAJIBHON

(bopMBL.

TectupoBanue

11

Jlunelinbie
npeoOpa3oBaHUs
€BKJIMJIOBBIX U
YHUTAPHBIX
MIPOCTPAHCTB

[IpeoOpa3oBanus €BKINIOBBIX U YHUTAPHBIX
npocTpancTB. OpTOroHanbHbIE U YHUTAPHBIE
peoOpa30BaHus: ONPEACIICHNE U SKBUBAJICHTHbIE
ycaoBus. OpToroHanbHble IpeoOpa3oBaHUs
eBKJIMIOBBIX POCTPAHCTB pa3MepHOCcTH < 2.
OcHOBHas CTpyKTypHas Teopema 00
OpPTOTOHANILHBIX M YHUTAPHBIX MPE0OPa30BAHUSIX.
Teopema Ditnepa. CamoconpsiKeHHbIE
npeoOpa3oBaHusl.

TectupoBanue

12

bununennrie n
KBaJIpaTUYHbIE

byHKIIUN

bununeiinbie U KBagpaTuYHbIe QYHKIUU:
onpeJieleHue, NPUMeEphI, CBOMCTBA. 3aKOH
W3MEHEHHUS MaTPUILIbI KBaAPaTUYHON (QYHKIUH TTPU
nepexojie kK apyromy 6asucy. Ksagparuunsie
¢GbyHKIMYU 1 KBagpaTudHbie popmel. Kpurtepuit
SKBHUBAJIEHTHOCTHU KBaJipaTHUHbIX opM. Teopema
Jlarpanska ¥ 3aKOH UHEPLUU 7151 KBaAPATUYHBIX
¢bysaxuit. [TonoxuTensHo onpeeneHHbIe
KBaJIpaTU4Hble (PYHKLHUU. COOTBETCTBHE MEXIY
OuIMHEHHBIMUA (hOPMaMHU U JIMHEHHBIMU
onepaTopamu. Teopema o NpUBEICHUHI
BEIIECTBEHHON KBaJApaTUYHON (POPMBI K TIIaBHBIM

TectupoBanue




ocsM. [Tapsl popm.

13

DNIEeMEHThI
MHOTOMEpPHOMH
reoMeTpUu

AdduHHBIE TPOCTPAHCTBA: SKBUBAJICHTHBIC
ornpenenenusi, usomoppusm. Addunusie
MOJIIPOCTPAHCTBA: OIIPE/IeNIEHUE, CIOCOOBI 3aJaHHS,
B3aMMHOE pacroyiokenne. AdduHHas cuctema
KoopauHaT. AdduHHBIE KOOPIUHATHL. DOPMYIIBI
npeoOpazoBanus KoopauHat. KBaapuku B
apdunHOM npocTpancTse. LleHTp KBagpuKy.
Addunnas u eBKIMI0BA KiIacCU(PUKAIIMKA KBAPHK.

AddunHbIE 0TOOpAKEHUS: SKBUBAJIICHTHBIC
orpeneseHusi, TudepeHIra, CBOMCTBA, KpUTEPUi
obparumocTu. I'pymnma adgdhuHHBIX
npeobpaszoBanuii. JIprkenus apHUHHO-
EBKJIMJIOBBIX ITPOCTPAHCTB.

[IpoekTuBHBIC TPOCTPAHCTBA U MOANPOCTPAHCTBA.
[IpoektuBHBIC 000M0UKH. Teopema 0 pa3sMEepHOCTH
u ee cneactBus. Adpdunnasie kapTbl. OTHOPOAHBIE U
HEOJIHOpoAHbIE KoopauHaTel. Teopema [lezapra.

['pynmna npoeKTUBHBIX IPEOOPA3OBAHUN.
WHuTepnperanysi NpoeKTUBHOTO MpeoOpa3oBaHUsl Ha
ad(HUHHON KapTe KaK CyNepIIO3UIUH JIMHEHHOTO
npeoOpa3oBaHus M HEHTPAILHOTO MPOSKTHPOBAHUS.
3anuch NPOEKTUBHBIX NpeoOpa3oBaHUil B
OJTHOPOJIHBIX M HEOJHOPOJHBIX KOOPANHATAX.
Peanu3anus rpymnmnsl NoJACTaHOBOK B APOOHO-
JTUHENHBIX QyHKIMSIX. OTHOIIEHHE YEThIPEX TOUEK
KaK IIPOEKTUBHBIN MHBApUAHT. [ 'apMOHNUECKHe
YETBEPKH TOYEK.

KBagpuky B IPOEKTUBHBIX MPOCTPAHCTBAX.

TectupoBanue
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OneMeHThI
TEH30pHOU aJreOpbl

[onunuHeiHble QyHKIMM HA BEKTOPHOM
npoctpaHcTBe. OO0I11ee MOHATHE TEH30pa.
W3MeHeHne KoOpAMHATHI TEH30pa MU Mepexoie K
HOBOH cucTeme koopauHaT. HTepnperanuu
TEH30pOB HeOobIIOro paHra. Onepauuu Haj
TEH30paMH, CBepTKa TeH30pa. CHUMMETpHUECKUE U
KOCOCUMMETpHUECKHE TeH30pbl. Oneparuu
CUMMETPHUPOBAHUS U aTbTEPHATUPOBAHNS, BHEIIIHEE
yMHOKeHue. BHemHsis anredpa: cBs3b C
OIPECACIIUTCIIAMUA,; OpUCHTAIUA KOHCUHOMCPHOT'O
BEKTOPHOTO MPOCTPAHCTBA.

TectupoBanue

15

DNEMEHTHI TEOPUH
rpynm

['pynmsl, u3omopdusm rpymn. ['pymnmbt
nojctanoBokK. Teopema Kamu. [{ukinnueckue
rpynisl. [Toarpynmner. CmexHBIE KJIACCHI IO
noarpymme. Teopema Jlarpanxka u ee clieICTBUS.

TectupoBanue




[Moarpynmnsl HUKINYECKUX TPYIII.

Hopmasnsnsie noarpynmsl. @akToprpymnisl 1o
HOpMaJIbHBIM NOATpyHnaM. I'omoMopdu3m rpymii.
OcHoBHas Teopema 00 uzomopdusme. Teopema o
COOTBETCTBHUHM MOArPYIII IIPU TOMOMOP(U3ME.
IIpoussenenue noarpynn. Bropas u Tperbs
TeopeMbl 00 nzomopdusme. KoMrnoszumoHHsIi
poia. Komnosunmonssle ¢pakropsl. Teopema
Kopnana-I'enpaepa. Paspemmbie rpymnmsl. ['pynmnsl
aBTOMOp(U3MOB. BHyTpeHHNE aBTOMOP(HU3MBI.

Kiaccel conpsixeHHbIX 351eMeHTOB. Popmyna
KJj1accoB. HeTpuBHanbHOCTh LIEHTpa KOHEYHOH p-

rpynnsl. pynmst nopsaka p?. [IpocThie TpymmbL.
Kraccel conpsieHHBIX 3JIEMEHTOB B TPYIIax
nojcraHoBok. [Ipocrora rpynn A, n>5.

JleiicTBue rpynin Ha MHOXXecTBaX. OpOUTHI 1
crabuiamuszaropsl. TeopemMa 0 KOJIM4eCTBE 3JIEMEHTOB
B opoute. CuinoBckue noArpynmnsl. Teopema
Cunosa. Onucanue rpymi HeOoNbIIUX MOPSIIKOB.

BHelHee v BHyTpeHHE IPOU3BEICHUE TPYIIII.
KoHeuHOonopoxkaeHHbIE IPYIIIBI U UX CBOMCTBA.
Teopema o moarpymmax cBOOOIHBIX a0EIEBBIX
rpymi. OnrcaHre KOHEYHOTTOPOKIACHHBIX a0eIeBbIX

TPYyIIL.

CBoOoiHbIE TPYIIBL. 3aaHue TPy
00pa3yIoIMMHU U ONPEeSIOIINMU
COOTHOIIEHUSIMHU.

16

DIEMEHTHI TEOpUU
MpEICTaBICHUI

JIuHeliHbIE U MAaTPUYHBIE IPEICTABICHUS IPYIIIL.
N3omMopdu3M 1 S5KBUBAIEHTHOCTH MPEICTaBICHUI.
IIpuBOAUMOCTB U PA3JI0KUMOCTD JIMHEWHBIX U
MaTpHUUHBIX IpeacTaBieHud. G-Moqymu.
[Monmonynu u ¢pakTopmoayu. 'lomoMopdu3Mel
MOZYJIEN U CIUIETAIOIINE ONEPaTOPhI
npeacrasieHuil. Jlemma Illypa u ee cnencraus.
BrnonHe npuBoAMMBIE NIPEACTABICHUS U
noJsiynpoctbsie Mmoayau. CpoiicTBa. Brionne
MIPUBOJUMOCTb MOHOMHUAJILHOT'O IIPEICTABIICHUS
cuMMeTpuyeckoi rpynnsl. Teopema 06
OPTOrOHAJILHOCTH (YHUTapPHOCTH) BELIECTBEHHBIX
(xommIekcHbIX) peacTaBienuil. Teopema Marke.
HenpuBoauMble KOMIUIEKCHBIE PEICTABICHUS
rpynnsl qudapa D, . Henpusogumslie

NpCACTaBICHUA a0eJICBBIX T pyuil. KOMMyTaHT
TPpYIIIBI U OAHOMCPHBIC IPEACTABIICHUA T'PYIIIL.

TectupoBanue




Xapaktepsl rpynn. OnpezeneHue, IpuMepsl U
CBOMCTBA. Y HUTAPHOE IIPOCTPAHCTBO LIEHTPAIBbHBIX
¢ynkuuit. OCHOBHAs TeOpeMa TEOpUHU
KOMIUIEKCHBIX XapaKTEPOB U €€ CIECICTBHUSL.
KomnyecTBo 1 pasmMepHOCTH HENIPUBOJUMBIX
KOMIUIEKCHBIX IIpescTasienuil. [Ipencrasnenus u
TabyIuLbI XapakTepoB rpynn  S;, A,,S,,Q,, D, A..

DNEeMEHTHI TEOPUH

Lenocrtabie koubna. [lons yactHeIxX. Jlenumocts B
LIETIOCTHBIX KOJbI[axX. DakTopuaibHbIE KOJbIIA.
EBknnioBbl KoJiblia. akTopuasbHOCTD

TectupoBanue

17 €BKIIMIOBBIX Kojell. [Ipumepbl eBKINIOBBIX KOJIEL.
KOJIEI U MOJIer
Wneansl konen. Konbua rioaBHbIX UI€aIoB.
daxkropkonbiia. ['omomopdusmel koselr. Teopemsl o
romomop¢usmax. Koneunsie nois.
2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA — HE NIPEAYCMOTPEHBI.
Y
2.3.3 JlaGopaTopHble 3aHATHSI.
HanmenoBanue dopMa TeKyliero
Ne Temaruka nabopaTopHbIX padoT P Y
paszena KOHTPOJISt
1 2 3 4
JlelcTBUA C KOMILJIEKCHBIMU YUCIAMU. IIpoBepka
['eomeTpuueckoe n300pakeHne U JIOMAIITHETO
1 TpUTrOHOMETpHUecKas popma 3a/laHus,
Kommnexcrbie wuena  |xommmexcroro uncna. ®opmyna Myaspa. [KOHTPOIbHAS
Kophu u3 komiuiekcHbIx uucen. Kopau u3 [pabdora
1.
HccenenoBanue cUCTEM JIMHEMHBIX [IpoBepka
ypaBHeHul MeTonoM ['aycca. JIOMAaIIHEro
. . 3a/laHus
JIuneitnble npocTpancTBa. JInneitnas
3aBUCUMOCTb BEKTOpOB. PaHr u 6a3a
5 CucTtembl TUHEHHBIX CHCTEMBI BEKTOOB.
ypaBHeHUH. JInHelHas
3aBHCHMOCTE. Panr Panr matpunel. Beraucnenue panra
MaTpPHUIIBI C TOMOIIBIO ATIEMEHTAPHbBIX
npeoOpa3zoBannii. DyHgameHTaTBHAS
CHUCTEMa PeIIeHNUN CUCTEMbI OJJTHOPOIHBIX
JIMHEUHBIX YPAaBHEHUM.
[leficTBHs HaL MaTpULIAMU. IIpoBepka
Marpuisr 1 I @ JIOMAIIHET O
epectaHoBku. dopmyna onpenenurtens.
3 |ompexenuTeny. u p PMYyJia orpe/t 3a/1aHusl,
axo)KJIeHue OIpeieTuTeNel MaTpulL C
[MpuiokeHus TEOpUH al pen p KOHTPOJbHAS
i MTOMOIUIBIO AJIEMEHTAPHBIX
ompeenuTeneH p pa6ota

npeoOpa30BaHUIl U C UCIIOJIH30BAHUEM




CBOMCTB ONIPEACTUTENS.

Haxoxnenne oOpaTHON MaTpuIlbl €
MOMOIUIBIO (POPMYIIBI U C TOMOIIBIO
AJIEMEHTAPHBIX MPEOOPa30BAHUM.
®opmynbel Kpamepa pemenus CIIY.
HaxoxaeHnue panra MaTpuiibl METOJI0M
OKAMMUJISIIOIIIMX MUHOPOB. MaTpuyHbIe
YpaBHEHHS.

3aga4u Ha JCTUMOCTD ILIEJIBIX YHCE. IIpoBepka
KOJIbIa BBIYETOB M TOJIS Konbia BeraeroB. OOpaTuMbIe 3JIEMEHTHI | IOMAIIIHETO

Kouel BeraeToB. [1oi1st BEIUETOB. 3aJlaHus

JlenmMocTh MHOTO4JICHOB, ACICHHE C

octatkoM. Cxema ['opuepa. HOJ[ u HOK.

Aunroput™m EBknupaa. Jluneiinoe
Muorouiensl oT ogHoit |npencraBienue HOJl. Kopuu
MIEPEMEHHOMN MHOTOYJICHOB, TPAHMIIbI BEIIECTBEHHBIX

KOpHEH, OTJIEJICHUE KPATHBIX KOPHEH.

PaznoxeHne MHOTOYICHOB Ha

HETPUBOAUMBIE MHOXKHUTEIIH.

['pynna nosicraHoOBOK, NpeACTaBICHUE IIpoBepka

MOJICTAHOBOK B BUJIE TPOU3BEACHUS JIOMAaIIHET O

HE3aBUCUMBIX IIUKJIOB M TPAHCIIO3ULIMI.  (3a7aHuUA,

CUMMETpUYECKUE MHOTOUJICHBI, KOHTPOJIbHAS
MHoro4eHsl 0T MIPEJCTABICHUE YEPE3 IIIEMEHTAPHbBIE paborta
HECKOJBKHX bynkun. @opmynsl HeroToHa.
MepEeMEHHBIX Pe3ynpTaHT ABYX MHOTOUJIEHOB,

HCKJII0YEHUE HEU3BECTHBIX U3 CUCTEM

JBYX anreOpandeckux ypaBHEHUN C ABYMs

HEW3BECTHBIMU. J[MCKPUMUHAHT

MHOTOYJICHA.

Martpuna nepexoaa v 3aKOH U3MEHEHUS Tposepxa
JInnelinble KOOPJAMHAT BEKTOpA. JINHEHBIE JIOMAIIHETo
MIPOCTPAHCTBA U noanpoctpanHcTBa. CymMMma u nepecedyeHue sajaHud
MOANPOCTPAHCTBA JUHENUHBIX MOANPOCTPaHCTB. ba3uc u

Pa3sMEPHOCTh MOAIPOCTPAHCTB.

JnHa BEKTOpa M Yyroj MeXAy BEKTOpaMu Tposepxa

B €BKJIMI0BOM IIPOCTPAHCTBE. AOMAIIHETO

Optoronanu3zanus ['pama-IlImuara. 3ajaHus,
EBximnoBsl n OproHopMupoBaHHbIe 0a3uckl. Marpuia KOHTPOILHAA
YHUTapHBIC I'pama. O6Bem k-mepHoTO pabora
OpOCTPaHCTBA napasienenumena. OpToroHaIbHOE

JIOTTOJTHEHUE JIMHEITHOTO
noanpocTpancTBa. OpToroHaabHast
MIPOEKITHS BEKTOPA Ha TTOAMPOCTPAHCTRBO.




PaccrosiHue ot BekTopa 10
MIOITPOCTPAHCTBA, YIOJl MEKY BEKTOPOM
Y MIOJITPOCTPAHCTBOM.

Jluneiinbie
OTOOpaXKCHHSI.
CtpyKTypa TUHEHHBIX
OTIepaTopoOB

JluneitHble 0TOOpaKEeHHUS, PO U 00pa3
JUHEHHOTOo oToOpaXkeHus. Martpuia
JIMHENHOTrO oneparopa. MsmMeHenue
MAaTpHIIbI IMHEMHOTO OoIlepaTopa npu
nepexojie K Jpyromy 0asucy.

CoOcTBeHHbBIE BEKTOPBI U COOCTBEHHBIE
3HAYEHUS JIMHEHHOTO OnepaTropa,
quaroHanusupyemocts. JKopaaHoB 6a3uc
1 5KOpJIaHOBa MaTpUIla JIMHEHHOTO
onepaTtopa. lHBapuaHTHbIE
MOJANPOCTPAHCTBA JJMHEHHOTO Oeparopa.

10

JIuHeiiHbIe
npeoOpa3oBaHus
€BKJIUIOBBIX U
YHUTaPHBIX
MPOCTPAHCTB

OpTtoroHanbHbIe U YHUTapHBIE
npeoOpazoBanus. CaMOCOIPSIKEHHbBIE
npeoOpa3oBanus. [IpuBenenue k
KaHOHUYECKOMY BULY.

IIpoBepka
JIOMAIIIHETO
3a7aHus,
KOHTPOJIbHAS
pabora

11

bununeiinrie u

KBaJlpaTHuHble (PyHKINN

[TpuBeneHne KBagpaTHIHBIX POPM K
KaHOHUYECKOMY U HOPMaJbHOMY BUY
MeToaoM Jlarpanxa. DKBUBAJIEHTHOCTh
KBazpaTUuHbIX (popM. [IpuBenenue
BEIIECTBEHHBIX KBAJAPATUUYHBIX (HOPM K
rJ1aBHBIM ocsM. [lonoxurensHO
olpeieIeHHbIe KBaJpaTHUHbIe (OPMBI.
[Taper popm.

[IpoBepka
JIOMAILIHET O
3a/aHus,
KOHTPOJIbHAasA
pabota

12

DIIeMEHTHI
MHOT'OMEPHOM
reOMETpUHU

A¢duHHBIE TPOCTPAHCTBA U
noJanpocTpaHcTBa. B3anmHoe
pacronoxeHue adppuHHBIX
noanpocTpancTB. ApduHHbIe
otoOpakenus. Kagpuku B appuHHOM
npoctpaHcTBe. LleHTp KBagpuKH.
AddunHas 1 eBKIMI0BA KIacCU(DUKALIUT
KBaJ[PUK.

IIpoekTuBHBIE TPOCTPAHCTBA U
noanpocTtpancTea. [IpoekTuBHbBIE
0005104ku. OJTHOPOAHBIE U HEOTHOPOAHbBIE
KoopauHaThl. [I[poexkTUBHBIE
npeoOpazoBanus. KBagpuku B
MIPOEKTUBHBIX MPOCTPAHCTBAX.

IIpoBepka
JIOMAILHETO
3a1aHusA

13

DJIEMEHTHI TEH30PHOU
anreopsl

OnepauHH Haa TCH30paMH, CBCPTKa
TCH30pa. OHCpaLII/II/I CUMMCTPHUPOBAHUA U




IbTEPHATHPOBAHNUS, BHEIITHEE
YMHOXEHHE.

14

DNeMEHTBI TEOPUU
rpymmn

['pynmsl, m3oMopdusm rpymi. ['pymnisl
noacraHoBok. Teopema Koanu.
[Muxnuueckue rpynmnsl. [loarpynmnst.
CMexHbI€ KJIaCChI 10 MOATPYIIIIE.
[Toarpynmsl UKINYECKUX IPYIIIL.

HopmaneHable noarpynnsl. GakToprpymnist
10 HOpMAJIHBIM HOJTPYIIIaM.
I"'omomopdusm rpymi. ['pynmsr
aBTOMOp(U3MOB. Kitaccsl conpsieHHbIX
anemeHToB. ®opmyna kiaccos. [leiicTBue
rpynn Ha MHOKecTBax. OpOUTHI U
ctabunuzaropbl. CUJIOBCKUE NOATPYIIIHI.
['pyminbl HEOOIBIINX MOPSAIKOB.
KoneunonoposxieHHble a0€IeBbl IPYIIIIHL.
3aganue Tpynn 00pa3yrIUMHU |
OIpEeNIeNSIOIUMHI COOTHOLIEHUSMHU.

IIpoBepka
JIOMAIITHET o
3aaHus,
KOHTPOJIbHAS
paborta

15

DJIEMEHTHI TEOpUHU
MPEJCTaBICHUI

JIuHeiHble M1 MaTPUYHBIE IPEACTABICHUS
rpyni. IIpuBoauMocTs U pas3inokKUMOCTh
JMHENHBIX 1 MATPUYHBIX PEICTABICHUMN.
Monaynu, noagMoaynu u GakTopMOAYyIIH,
romoMop¢hu3Mbl Moayiei. OJHOMEpHBIE
npeacrasienus. Henpusoaumslie
KOMIUIEKCHBIE ITPEACTABICHUS TPYIIIL.
Xapakreps! rpynn. Konnuectso u
Pa3MEPHOCTH HEMPUBOANMBIX
KOMIUIEKCHBIX IIPEJICTABIICHUMN.
[IpencraBnenus u TabIUIBI XapaKTEPOB

IpyTIL.

IIpoBepka
JIOMAIIIHETO
3a1aHUSA

16

DJIEMEHTHI TEOPUHU
KOJI€e1l ¥ TI0JIEN

LlenoctHEle KoObIIa. JIeIUMOCTh B
LEJIOCTHBIX KOiblax. PakToprualIbHbIE
KoJiblia. EBKIMI0BBI KoJibLa. [Ipumepsl
e€BKJIMAOBBIX KoJiell. M meansl Koer.
dakTopkonbla. ['oMoMOppU3MBI KOJIEI.
Koneunrsrie mmons.

IIpoBepka
JIOMAIITHETO
3a/laHus,
KOHTPOJIbHAS
paborta

2.3.4 IlpuMepHasi TeMAaTHKA KypPCOBBIX padoT (IIPOEKTOB)

KypcoBble paboThI - HE TPeyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHus AJIs1 CAMOCTOATEIbHOIH padoThl
00y4aroIUXCcH M0 JUCUMUILIIMHE (MOTYJII0)

HCpC‘ICHB yqe6H0-MeT01[quc1<0ro obecreueHust JAUCLHUITIIMHBI

Ne Bux CPC N
10 BBITIOJTHEHUIO CAMOCTOSITEIFHON pabOThI




1 2 3

1 |[Ipopabotka yueGHOrO |¢Memooduueckue yKasanus nO OP2AHU3AYUU CAMOCMOAMENbHOU

(TEeopeTH4ecKoro) \pabomol CMYOeHmosy, VMBEePIAHCOeHHbLE Kageopoii
Marepuana @dyHKYUOHATbHO2O ananuza u aneedopvi , npomoxoa Ne I om 31
aseycma 2017 .

2 |BeimosiHeHHE TOMAIIHUX [« Memoouueckue yKazanusi o OpeaHu3ayuu camoCcmosimenibHol
3aJIaHul (pereHne \pabomol CMYOEHMO8y, YMEEPHCOeHHbIE Kagheopoti
3a/1a4) @dyHKyuonanvHo2o anaiuza u areeopvl , npomoxkonr Ne 1 om 31

agzycma 2017 2.

3 [lloarotoBka K TeKymiemy [« Memoouyeckue yKazanusi no OpeaHu3ayuu camoCmosmenbHou
KOHTPOJIIO (KOHTPOJIbHAS |[pabomul CMyoeHmo8y, VMEePHCOeHHbIe Kageopoii
pabota u 1p.) @yHKyuonanvho2o ananusa u aneedopvi , npomoxoa Ne I om 31

agzycma 2017 a.
4 |[IpomexxyTodHas «Memoouueckue ykasaumus no opeaHuzayuu CamMoCmosmenbHOU
abomuwl CMYOeHmog8y, MeepIHCOeHHbLE Kageopoti

arrecramus (3ader, P 4 ymeep hedp

@yHKyuonanvho2o anaiusa u aneedopvi , npomoxoa Ne I om 31

9K3aMeH) agzycma 2017 2.
5 |KomtokBuym «Memoouueckue ykazanus no OpeaHu3ayuu camoCcmosmenrbHOu
pabomuol CMyoeHmo8y, VYMEepPHCOeHHbIe Kageopoii
@dyHKyuonanvHo2o anaiusa u aneedopvi , npomoxoa Ne I om 31

agzycma 2017 2.

Y4yeOHO-METOANYECKHE MaTepuaibl IJisi CaMOCTOSATEIBHON paboThl 00yYarolUXCs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHM 310poBbsi (OB3) mpenocrasnstores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITHH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.
[Ipu u3ydeHUn TaHHOTO Kypca UCHOIB3YIOTCS TPAAUIIMOHHBIC JIGKIIMA U J1a0OpaTOPHBIE
3aHATHA.

Lenb naGopaToOpHBIX 3aHATUN — HAYYUTH CTY/AE€HTA IPUMEHSTH MOJIYyYeHHbIE Ha JIEKIIHIX
TEOPETHYECKUE 3HAHMS K PEIICHHUIO U UCCIEIOBAHUI0 KOHKPETHBIX 3ajad. B kaxxaom cemectpe
IPOBOJIATCS] KOHTPOJIbHBIE pabOTHI /1715l IPOBEPKU YCBOCHUS MaTepuaia CTyJeHTaMu.

HJ'ISI JuI ¢ OrpaHMYCHHBIMH BO3MOXXHOCTSAMH 300POBbA NPEAYCMOTPEHA OpraHu3alusd
I(OHCYJ'ILTE[I_II/Iﬁ C UCITIOJIb30BAHHEM BHeKTPOHHOﬁ IIOYTHhI.



4. OneHo4YHbIe CPeACcTBA IJIsl TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH U IPOMEKYTOYHOM
aTTecTaAlHU.

VY4yebHas AeATeNbHOCTh MPOXOIUT B COOTBETCTBUM C Ipad)MKOM yueOHOro Ipolecca.
[Tpouecc camMoOCTOSTENBHON pabOThl KOHTPOJMPYETCS BO BpEMsl ayIUTOPHBIX 3aHIATUH U
WH/IMBUYaJIbHBIX KOHCYJIbTALUH.

OueHOYHBIMH CpPEACTBAMHU AUCLUIUIMHBL SIBJIAFOTCS CPEICTBA TEKYILIEro KOHTPOJIA
(KOJUTOKBUYMBI, KOHTPOJIbHBIE pabOTHI, a TAaKXKe Ha JJa0OPaTOPHBIX 3aHATUSAX — OTBET Y JOCKHU U
IpOBEpKa JOMAITHHUX 33JJaHNi ) U UTOrOBas aTTeCTalus (3a4eT, IK3aMeH).

4.1 ®donx OLIEeHOYHBIX CPEACTB IJIsA MPOBeAeHHs] TEKYIero KOHTPOJIS.

IIpumep BapuaHTa KOHTPOJILHOM padoTHI B IEPBOM ceMecTpe

2x -4y +3z=1
1. Pewmwuth cucteMy JTUHEHHBIX YpaBHEHUM: {—3X+ Yy —2z=-2
4x+3y—-z=-1
2 1 -2 3
2. Pemuts MaTpuuHOE ypaBHEHHUE: X = .
1 2 3 -2
2 -2 1 -2
- 2 1
3. Bbruucnute onpenenuTesns MaTpULbL: 11
-3 4 3

IIpumep BapuaHTa KOHTPOJILHOM PadoTHI BO BTOPOM ceMecTpe

1. Haiftu coOCTBeHHBIE 3HAU€HUSI U COOCTBEHHBIE BEKTOPHI JMHEHHOrO oOIleparopa,
3a/IaHHOTO CBOEH MaTpHUIIel B HEKOTOPOM Oasmuce.

2. HaiiTu XapakTepuCTU4YECKUIl 1 MUHUMAJIbHBI MHOTOYWIEH MaTPHIIBI.
3. Haiitu )KH® matpuiibl 1uHEHOTO onepaTopa.

IIpumep BapuaHTa KOHTPOJILHOM Pa0dOTHI B TPEThEM cemMecTpe

1. Omnmucats Bce abeneBbl IPYIIIBI 33JAHHOTO TTOPSIIKA.

2. TlepeuncnuTh 3eMeHTHI (PaKTOPTPYIIIBI TPYIIIHI 110 MOATPYIIIIE.

3. YKkazarp KJIacchl CONPSKEHHBIX 3JIEMEHTOB JAHHOW KOHEUYHOU TPYIIIHL.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHUS MPOMEKYTOYHOM ATTEeCTALlUH.

IIpuMepHoOe 3a1aHue K 324€Ty

NEPBBIA CEMECTP
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Pemnts KBagpaTHOE ypaBHEHHUE HAJ I10JIEM KOMIUIEKCHBIX YHCEIL.
Haiitu TpuronoMerpudeckyro GopMy M CTEIEHb/KOPEHb U3 KOMIUIEKCHOTO YHCIIA.
Pemnth cucreMy JIMHEMHBIX YPaBHEHUIA.

Haiiti pynnameHTanbHy0 CUCTEMY PELICHUI CUCTEMbI OJTHOPOJAHBIX TMHEHHBIX
YpaBHEHUH.

5. Haiitu panr MaTpuibl: ¢ TOMOUIBIO JIEMEHTAPHBIX MTPe0Opa30BaHui, METOAOM
OKaMMJISIFOILIMX MUHOPOB.

6. Haiitu 6a3y cucTtemMbl BEKTOPOB U BBIPA3UTh OCTABIIMECS BEKTOPHI Uepe3 HallICHHYIO
0azy.

7. Haiitu onpenenuTenb MaTPUILIBI C IIOMOIIBIO AJIEMEHTAPHBIX IPEOOPA30BAHUIA.

8. Haiitu 0OpaTHYIO MaTpPHUILy: C MOMOIILI0 (HOPMYITBI OOPATHON MATPUIIBI, C TIOMOIIBIO
AJIEMEHTaPHBIX PEOoOPa30BAHUIA.

9. Pemmth MaTpu4HOE ypaBHEHHE.

10. Haiitu oOpatumble IEMEHTHI U KX 0OpaTHBIE SJIEMEHTHI B KOJIbIIE BHIYETOB.

11. Haittu HOJl u HOK muorounenoB u nuneitnoe npeacrasienne HOJL.

12. Otnenuth KpaTHbIE KOPHU MHOTOUJICHOB.

13. C nomompto cxembl ['opHepa: HailTH pa3ioKeHNe MHOTOWIEHA MO0 CTeNeHsIM X—C,
3HAYEHUS] MHOTOUWIEHA U €r0 MPOU3BOIHBIX B TOUKE C.

14. Pa3noxuTh MHOTOWIEH Ha HEMTPUBOIMMbIE MHOXKUTEIH HAJ[ TOJISMU BEIIECTBEHHBIX
1 KOMIUIEKCHBIX YHUCEIL.

15. HaiiTu AMCKPUMUHAHT U PE3YJIbTAHT JAJIi MHOTOUJICHOB.

BTOPOI1 CEMECTP

1. Haiitu 6a3uc cyMMBbI U iepeceyeHtst TMHEHHBIX MOITPOCTPAHCTB.

2. Haiitu coOCTBEHHBIC BEKTOPHI U COOCTBEHHBIC 3HAYCHUS JTMHEHHOTO orepaTopa.
Haiitu coGcTBeHHBIE U KOPHEBBIE MOANPOCTPAHCTBA JIMHEHHOTO ONlepaTopa.

3. Haiitu xopnanoBy HOpManbHYIO (POPMY H KOPIAHOB 0a3uC TMHEWHOTO OIepaTropa

4. OpTOroHaau3oBaTh CUCTEMY BEKTOPOB.

5. HaiiTu opTOroHaNbHYIO MPOEKITUI0 U OPTOTOHAIBHYIO COCTABJISIONIYIO BEKTOPA.

6. IlpuBectu kBaapaTUYHYIO (POPMY K TJIaBHBIM OCSIM.

7. Beinucathk cUCTEMY JIMHEHHBIX YpaBHEHUH IS TUIOCKOCTH, 3aJaHHON
MapaMeTPUUECKH.

8. MHccrenoBaTh B3aMMHOE PacCIIOIOKEHHUE IIIOCKOCTEH, 3aIaHHBIX ITApaMETPUIECKH.

9. Haiitu paccTosiHuE OT TOUKHU J0 TIOCKOCTH.

10. CocraButs Gopmynsl ahGuHHOTO TPEOOpa3OBAHMS.

TPETU CEMECTP

1. Haiitu nuknnyeckre NoArpyIbl TPYIIIBL.
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Haiitn cMeKHBIE KIIaCChI MOATPYIIIIBL.
[TocTpouTh KOHEUHOE TOJIE, COCTOsAIIEE U3 16 2IIEMEHTOB.
Haiiti oOpatHEIii 371eMeHT B (DaKTOPKOJIBIIE.

[TocTpoutsb TabiUIly XapaKTEpOB IPYIIIIHI.

IIpumepHBbIii HepeYeHb BONPOCOB K IK3aMeHY

NEPBbIA CEMECTP

1.

© oo N o

15.
16.

17.
18.

19.

20.
21.
22.
23.

MHoecTBa 1 0TOOpakeHUs MHOKECTB. Teopema 00 acCOMaTUBHOCTH YMHOKEHUS
OTOOpaKCHHUI.

Anrebpanyeckue oneparuu. Teopema 00 acCOIMaTUBHON OTEpaIIn.
[Tone xomIuieKcHBIX ynceln. Anredpandeckas popma KOMILIEKCHOTO YKCIa.

I'eomeTpruueckoe n300pakeHNEe KOMIUIEKCHBIX drcel. Tpuronomerpudeckas Gpopma
KOMILIEKCHOTO YHCIIA.

I'eomerpuueckas uHTEpHIpeTaus ASHCTBUNA HAJl KOMIUIEKCHBIMU ynciaamu. dopmyna
Myaspa.

Kophuu N -oi1 ctenenn n3 KOMILIEKCHOTO YUCIIa.
CsoiicTBa kopHelt N -oii crenenu u3 1. [lepBooOpa3Hbie KOPHU.
HccnenoBanue cucrem JIMHEWHBIX YpaBHEHUN MeToA0M [ 'aycca.

Kputepuii onpeeneHHOCTH COBMECTHON CHCTEMBI JINHEHHBIX ypaBHEHUH.

. JIunenHple pocTpaHcTBa. JIMHEHHAst 3aBUCUMOCTb BEKTOPOB.
11.
12.
13.
14.

OcHoBHas 1eMMa 0 JIMHEWHOW 3aBUCUMOCTH.
Panr u 6a3a cucteMbl BEKTOPOB.
ba3zuc u pazmepHOCTb IMHEWHOTO NpocTpaHcTBa. KoopAanHaThl BEKTOpA.

Teopema o panre maTpuipl. BelunciaeHue panra MaTpuIbl IPUBEICHUEM K
CTYIIEHYaTOMY BUY.

Teopema Kponekepa-Kanemnu.

Teopema 0 pyHIaMEHTaIBHON CUCTEME pellIeHUi: pa3MepHOCTh U 0a3uc
MIPOCTPAHCTBA PEUICHUM.

Heiicteus nan marpunamu. Komso M (R).

Teopema o peanu3zauu 3J€MEHTApHBIX IPeoOpa3oBaHUI MaTPUIbl YMHOKEHHEM Ha
3JIEMEHTAPHBIE MATPULIBI

Marpuiia nepexoja. 3aKoH H3MEHEHHUS KOOPMHAT BEKTOPA MPH MIEPeXoie K HOBOMY
0azucy.

TeOpeMBI 0 YCTHBIX U HCUYCTHBIX I€PECTAHOBKAX.
Onpenenurens MaTpulsl. Onpenenurens TPaHCIIOHUPOBAHHON MaTpPHIIBI.
Onpenenurens TPEyrojabHON MaTPHUIIBL.

3J'ICMCHTapHBIe CBOMCTBA OIIPCACIIUTECIIA.



24,
25.
26.

27.
28.
29.
30.
31.
32.

33.
34.
35.
36.
37.
38.

39.

40.

41.
42.
43.
44,

45,

46.

47.
48.
49.
50.

51.
52.
53.
54.
55.

Pasnoxxenue onpenenuTens mo crpoke (ctonoiy). PanpiruBoe pa3nokeHHe.
Onpenenurtens MaTpHUIlhI ¢ yriioM HyJel. Teopema Jlammaca (6e3 moka3aTenbCcTBa).

Onpenenurens Bannepmonna. Kpurepuil HEBBIpOXKACHHOCTH MATPULIbI
Bannepmonna.

Onpenenurens NPOU3BEACHUS MATPULI.

Kpurepuii cymectBoBanus u popmyina 0OpaTHOM MaTPUILIbI.
Teopema Kpamepa u ee cieacrtue.

Kputepuii HeBbIpOXKIEHHOCTH MaTPHUIIBI.

Teopema 006 okaiimistonX MUHOpPaX. ba3ucHbie MHHOPBI.

Matpuunsie ypaBHeHus. Haxoxxienue o0paTHOi MaTpHIIbl C ITOMOILBIO
3JIEMEHTApHbIX peoOpa3oBaHU.

CBoiicTBa IETUMOCTH B KOJIbIIE LIEJBIX YUCell. Teopema o IeJIeHHH ¢ OCTaTKOM.

HO/I u HOK. JIuneiinoe npeacrasienne HOJl. Anroputm EBxinna.

B3aumHo mpocTeie yncia U UX CBOMCTBA.

[Ipocteie uncna. OcHOBHas TeopeMa apu(PMETUKH.

Teopema o pa3OueHnr MHOXKECTBA HA KJIACCHI SKBUBAJIIEHTHOCTH. DaKTOPMHOKECTBO.

Kitaccel BbIUETOB 10 MOJYJII0 HaTypaibHOro yuciia. CBOMCTBa CPaBHUMBIX YHCEIL.

Komnbio Z . KJIaCCOB BBIYETOB IO MOym0 M.

OG6parumble SJIeMeHTHI B Koible Z . VCIIoBHE OIS,

XapakTepucTrKa MoJIs.

IToamnoisa. HaumeHnslee mose.

Teopema o mpocThIX MONAX XapakTepucTuku 0.

Teopema o mpocThIX MOMSIX XapakTepucTuku P > 0.

Kombio R[X] mMHOrousneHos ot omHoit nepemenHoi. JenuTenu Hy/Is U 3aKOH
COKpaILlCHHUS.

JlemmocTts B konbiie K[X] . Teopema o menennu ¢ octatkom.

B3anmMHO pOCThIE MHOTOYJIEHBI.
Teopembr 0 HOJ/[ MHOTOUJIEHOB.
Teopembl 0 HOK MHOTOUIEHOB.

3HavyeHHe MHOro4IeHa B ToUke. [Iprumep pa3nuyHbIX MHOTOUYJIEHOB, 3aJaI0IIUX OHY
MTOJTMHOMHAJIBHYIO (DYHKITHIO.

Teopema besy. IIpocTeie 1 KpaTHbIE KOPHU MHOTOWICHOB.
[IpouzBogHas MHOrowieHa. OTeneHue KpaTHbIX KOpHEH.

TeopeMa 0 KoMYECTBE KOPHEW MHOIOUYJIEHA U €€ CIEIACTBUSA.
3agavya uHTEpHoOIAuUK. MHTEpONSIMOHHBIA MHOTOWIEH Jlarpanxka.

HerI/IBOI[I/IMBIe MHOI'OYJICHBI. TeopeMa O PAa3JIOKCHHUU MHOT'OYJICHOB Ha
HCIIPHUBOJAUMBIC MHOXUTCIIN.



56.

OcHoBHas TeopeMa anredpsI (0e3 J0Ka3aTensCTBa). HempruBouMbie MHOTOWIICHBI

mat R u C.

57. MHOrO4IeHbl OT HECKOJIbKUX IEPEMEHHBIX.

58. I'pyma nogcranoBok S . IIpeicraBieHye MOACTAaHOBOK B BUJE IPOU3BEICHHUS
LHUKJIOB U TPAHCIIO3ULIHM.

59. YeTHble 1 HEYETHBIE MOACTaHOBKH. [IpaBUIO 3HAKOB YMHOXKEHHUS IOJICTAHOBOK.
I'pynma A, .

60. CummeTpudeckre MHOrOWIeHbI. OCHOBHAsI TEOpEMa O CHMMETPHUYECKHIX
MHOTO4JICHAX.

61. Teopema Buera. 3HaueHrne CUMMETPUYECKOTO MHOTOYJICHA OT KOPHEH MHOTOUJICHA.

62. JInCKpUMHUHAHT MHOTOYJICHA.

63. Pesynbrant MHOTrOWIEHOB. CHCTEMBI aNreOpandecKux ypaBHEHHIA.

BTOPOU CEMECTP

1. JIuneiHbBIC MPOCTPAHCTBA: MPUMEPHI U MPOCTEHIIIME CBOWCTBA.

2. JluneliHas 3aBUCUMOCTb BEKTOPOB: OCHOBHBIC: CBOWCTBA. DKBUBAJICHTHEIC
orpejeneHus 0azuca JMHEHHOTo MPOCTPAHCTBA.

3. Marpuna nepexoja. 3aKOH H3MEHEHUS KOOPIMHAT BEKTOPA MPH MEPexoie K HOBOMY
6azucy.

4. W3zomop¢u3m TUHENHBIX IPOCTPAHCTB: OCHOBHBIE CBOWCTBA.
Kpurtepuii n30MOppHOCTH TMHEHHBIX TPOCTPAHCTB.
JIuHelHbIe MOAIPOCTPAHCTBA: KPUTEPUH, OCHOBHBIE CLIOCOOBI 3aaHus. Teopema o
Pa3MepHOCTH JIMHEWHOTO MOATPOCTPAHCTBA.

7. CymMa 1 nepecedeHue JUHEHHbBIX MOANPOCTPAHCTB. TeopemMa 0 pa3MEPHOCTH CYMMBI
JIMHENHBIX MOANPOCTPAHCTB.
[IpsiMasg cymMMa JTMHENHBIX TOAIPOCTPAHCTB.
EBxnnnoBsl npocTpancTBa. [Ipumeps! €BKIMA0BBIX TPOCTPAHCTB.

10. HepasencrBo Komm-ByHsikoBckoro. JimnHa BEKTOpa U yroi MeX1y BEKTOpaMH B
€BKJIMJ0BOM IIPOCTPAHCTBE.

11. Matpura I'pama. O6nem K -MepHOTO mapannenenumnena. I'eoMeTpudeckas
MHTEPIIPETALMS ONIPEAEITUTENS MATPHULIBL.

12. Oproronamu3anus ['pama-IlImuara.

13. OpronopmupoBaHHble 0a3ucel. M130Mopdr3M eBKINI0BBIX TPOCTPAHCTB OJAUHAKOBON
pa3MEepHOCTH.

14. OproroHanbHble MaTpUILBl. MaTpula nepexoia MeXay OpTOHOPMUPOBAHHBIMU
Oazucamu.

15. OproronanbHOE JIOMONHEHHE TMHEHHOT0 NOANpocTpancTBa. OpTOroHaIbHas
MIPOEKIIMSI BEKTOpPA Ia MOANPOCTPAHCTBO.

16. YHuTapHbIe MPOCTPAHCTBA.



17.

18.
19.

20.
21.
22.

23.
24,

25.

26.
27.

28.

29.
30.

31.
32.

33.

34.
35.
36.

37.

38.
39.
40.
41.

42.
43.

JluneitHple 0TOOpaKEHUS: OTpeeNieHue, IPUMEPHI, SIpo U 00pa3. HeBbIipoxkIeHHbIE
JINHENHBIE OTIEPaTOPHI.

Teopema 0 pa3zMepHOCTSIX siipa 1 00pa3a JIMHEWHOTO OTOOPaXKCHUSI.

Martpuua nuneliHoro oneparopa. Teopema o koopanHaTax oOpasza BEeKTopa
OTHOCHUTEJIbHO JJMHEUHOr0 ONEPaTopa.

3aK0H U3MEHEHUs MaTPHUIIbI JINHEHHOTO ONepaTopa Ipu Mepexoie K Apyromy 6asucy.
Panr npousBenenus MaTpuil.

JleiicTBUS HaJl TMHEHHBIMH oriepaTopaMu. M3omopdu3m anredp JTMHEHHBIX
OMepaToOpoOB U MATPHUIL.

WuBapuaHTHbBIE MOAIPOCTPAHCTBA JIMHEHHOTO ONEepaTopa.

TeopeMa 0 CyIIECTBOBAHUM HHBAPUAHTHOI'O MOAIPOCTPAHCTBA Pa3MepHOCTH < 2
U1 BELLIECTBEHHOIO JIMHEMHOT O orepaTopa.

Co6cTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JINHEHHOTO OIepaTopa.
Jlnaronanusupyemsie ONepaTopsl.

Teopema ['amunbrona-Kamu.

Teopema 0 pa3nokeHUU IPOCTPAHCTBA B IPAMYIO0 CYMMY KOPHEBBIX
MOJIIPOCTPAHCTB.

Paznosxenne KOpHEBOTO MOANPOCTPAHCTBA B MIPSMYIO CYMMY IIUKIUYECKUX.
JKopmanoB 6a3uc u )KOp/IaHOBa MaTPHIIA.

Teopema 0 eTMHCTBEHHOCTH >KOPJAHOBOM HOPMAIILHON (POPMBI.

OpTOFOHaJIBHBIe Hp606pa30BaHI/I$I CBKIIMJAOBLIX ITPOCTPAHCTB: OIIPCACIICHUC U
OKBHUBAJICHTHBIC YCJIOBUA.

OpTOroHa bHbIE IPEOOPA30BAHKS EBKIUIOBBIX IPOCTPAHCTB Pa3MEpHOCTH < 2.

OcHoBHas CTpyKTypHas TeopemMa 00 OPTOroOHaIbHBIX IPpeoOpa3zoBaHuAX. Teopema
Oinepa.

ConpspxenHble onepaTopsl. CTpyKTypa caMOCOIIPS’KEHHBIX TPe0Opa3oBaHUNM
€BKJIMJOBBIX IPOCTPAHCTB.

JIuneiinble npeoOpa3oBaHMsl YHUTAPHBIX IPOCTPAHCTB.
bununelinble 1 KBaipaTH4Hble QYHKIMH: ONpEIeTeHNe, IPUMEPHI, CBOICTBA.

3aKOH U3MEHEHUS MaTPUILIbl KBaApaTUYHON (QYHKIIMU MPU NEPEXoie K APYroMy
6a3ucy.

KBanpartuunble pynkunu u kBagparuynbie popMbl. Kpurepuii 5KBUBaJIEeHTHOCTH
KBaJIpaTUYHBIX (HOPM.

Teopema Jlarpanxa o npuBeeHUH KBaAPATUUHON (POPMBI K KAHOHUYECKOMY BUJLY.
3aKOH MHEPIMHU JJIS BEIIECTBEHHBIX KBAJAPATUYHBIX (DYHKIIMHA.
[TonoxurenbHO onpezeneHHble KBaapaTHunble pynkuuu. Kputepuii CunbpBectpa.

Teopema o mprBeIEeHUY BEIIECTBEHHOW KBAAPATUIHON (POPMBI K TTTABHBIM OCSIM.
Teopema o mape dopm.

A¢duHHBIE TPOCTPAHCTBA: SKBUBAJICHTHBIE ONPEIEICHUs, U30MOPDU3M.

AduHHBIE TOANIPOCTPAHCTBA: ONPENIEIEHUE, CIOCOOBI 3a/1aHMsl, B3AUMHOE
pacmosoXKeHHe.



44. Adpdunnsie oTroOpaXkeHHs: SKBUBAJICHTHBIE OIpeesieH s, Tu(depeHIra, CBOWCTRa,
KpUTepuil 00paTUMOCTH.

45. bapunentpuueckue KoMOuHauu Touek. Agdunnas 060109Ka.

46. Apdunnas cucrema koopauHat. AQphUHHBIE KOOPIUHATHI.

47. bapunientpuueckue KoopauHaThl. CBs3b ¢ apPUHHBIMUA KOOPAWHATAMH.
48. 3amanue apduHHOrO OTOOpAKEHHUST 00pazamMu 0a3UCHBIX TOYCK.

49. IlenTp Macc CUCTEMBbI MaTepHANIbHBIX ToueK. Du3nyeckas HHTEpIpETaIHs
OapuIEHTPUYECKUX KOOpauHAT. Teopema o rpyninupoBKe Macc.

50. I'pynma addunHbIX TpeodpazoBanmii. Teopema 0 pa3IokKEeHUN B MOIYIPIMOE
IPOU3BEICHNE.

51. 'eomerpust ah(hUHHO-EBKINIOBBIX IPOCTPAHCTB.
52. JIsmxenus ahPpuHHO-EBKIUIOBBIX IPOCTPAHCTB.
53. KBanpuku. AdduHHas u MeTpryecKas KIIacCH(PHUKAIHUI KBaIPUK.

54. TIpoeKTUBHBIE TPOCTPAHCTBA U MOANPOCTpaHCTBA. [IpoeKTHBHBIE 000IOYKH.
Teopema o0 pa3sMepHOCTH U €€ CIEACTBHUSL.

55. Apdunnsie kapTel. OTHOPOAHBIE M HEOAHOPOIHBIE KOOPAUHATHI. CBS3b C
OapUIIEHTPUICCKUMHU KOOPIHMHATAMH.

56. Teopema Jle3apra.
57. I'pynna npoeKTUBHBIX MTPeOoOpa30BaHUM.

58. MaTepnperanus NpoeKTHBHOTO IIpeoOpa3oBanus Ha ahPUHHON KapTe Kak
CYIIePIIO3UIINH JTUHEHHOTO TPE0Opa30BaHus U IICHTPATBHOTO TPOSKTUPOBAHHSI.

59. 3aianue MPOEKTUBHOIO MpeoOpa3oBaHusl 0OpazaMH TOUEK B OOILEM MOJI0KEHUU.

60. 3anuck MPOEKTUBHBIX MPE0OPa30BaHM B OTHOPOTHBIX U HEOTHOPOIHBIX
KOOPJMHATAX.

61. Peanm3anus rpymnmsl HOJCTAHOBOK B APOOHO-THHEHHBIX (DYHKITHSX.
62. OTHOLIEHNE YeThIPEX TOUEK KaK MPOEKTUBHBIA MHBAPUAHT.

63. 'apMOHnYecKHEe YeTBEPKH TOUYEK.

64. Knaccudukanus KBaJpuK B IPOEKTUBHBIX IPOCTPAHCTBAX.

65. [NomunuHeitHple QYHKIIMM Ha BEKTOPHOM MPOCTpaHCTBe. VIHTepIpeTanus TeH30pOB
HEeOOJIBLINX PAaHTOB.

66. JleticTBus Hax TeH30pamMu. CHMMETPHUYECKHE U KOCOCHMMETPHUECKHUE TEH30PHI.
Onepanuu CMMMETPUPOBAHUS U AIbTEPHUPOBAHUS.

67. Bremnss anredpa. OnpeaenuTens 1 OpUSHTAINS KOHEYHOMEPHOTO BEKTOPHOTO
IIPOCTPAHCTBA.

TPETUI CEMECTP
1. Ompenenenue, npocreifme cBoiicTBa U mpuMepsl rpymnn. M3oMopdusm rpymi.
2. Crenenb sneMenTa. Ilopsiiok 37eMeHTa U ero CBOMCTBa.

3. I'pymma nmoacranoBok. [IpeacraBieHne MoACTaHOBOK B BUJIC TIPOU3BEICHUS IIUKIIOB H
TPAHCIIO3ULIUM.
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15.
16.
17.
18.
19.
20.
21.
22.

23.

24,
25.

26.
27.
28.
29.
30.
31.
32.
33.

34.
35.

YeTHBIC U HEYCTHBIC IHOACTAaHOBKMH. HpaBI/IHO 3HAKOB YMHOKCHHS ITOACTAHOBOK.
3HaKomnepeMeHHas TpyIia.

IToarpynmnsl. Kpurepuit noarpymnmsl. Lluknndeckrue noaArpymnisl.
[{uknuueckue rpymnisl U UX KiIacCUUKaLHSL.

CMmexHble Ki1accsl 1o noarpynne. CBoicTBa CMEKHBIX KJIacCOB.
Teopema Jlarpanxa u ee ciaeactBus. MHIEKC TOATPYIIIIHL.

Hopmansnsie noarpynmnsl. Kpurepuii HOpMaiabHON OATPYIIIBL.

. @akToprpyria 1no HOpMajabHOI MOATPYIIIIE.
11.
12.
13.
14.

["omomopdusmel rpymi. Sapo u o6pa3 romomopdusma.
OcHoBHas Teopema 00 uzoMopdusme.
[Ipoussenenue noarpynn. Teopema 3. Hetep.

Knaccer COIIPSA’KCHHBIX 3JICMCHTOB. Kiaccer COIIPAKCHHBIX 3JICMCHTOB B I'PYIIIIC
NoACTaHOBOK.

Hopmanuzatop (nentpanuzarop) aementa. @opmyia Kj1accos.
LenTp rpynmbsl. HeTpuBHansHOCTE IEHTpa KOHEUHOM P -rpynmsl. ['pymms: mopsiaka po.

['pynma aBromopdu3moB. BHyTpeHHe aBTOMOP()HU3MEIL.

BHennee npsimoe Mpou3BeAEHNE TPYIIIL.

BryTtpenHee npsaMoe npou3BeIeHUE TPYIIL: ONPEACICHUE U KPUTEPHIA, IPUMEPBI.
N30oMopdu3M BHEIIHETO M BHYTPEHHETO IPOM3BEACHUI IPYIIL.

Kitacchl CONpsiKEHHBIX 2JIEMEHTOB B CHMMETPUYECKON M 3HAKONIEPEMEHHOMN Ipymax.

ITpocteie rpynmsl. IIpoctora rpynm A, n>5.

JeiicTBue rpynmnsl Ha MHOXecTBe. OpOUTHI U cTabuIu3aTOphl. Teopema 0 KOI4ecTBe
AIIEMEHTOB B OpOHUTE.

Teopema CuiioBa: CONPSKEHHOCTh CHJIOBCKUX P -TIOJITPYIITI.
Teopema CuioBa: CylIIeCTBOBAaHHE U YUCIIO CUIIOBCKUX [ -MOATPYIII.

Onwucanue rpynn HeOONbIINX HOPSIIKOB.

Bremnee npssMoe npousBeeHNEe TPyIIL.

BuyTpeHHee npsamMoe IPOU3BEACHHUE IPYIIIL: ONPEACIICHUE U KPUTEPUI, IPUMEPBI.
H3omophr3M BHENIHEr0 M BHYTPEHHETO MTPOU3BEACHUN IPYIIIL.
KoHeuHonoposx1eHHbIE TPYIIIBI U UX CBOWCTBA.

Teopema o moarpyrmax CBOOOHBIX a0EIeBBIX TPYIII.

Onucanue KOHEYHOMOPOXKICHHBIX A0ETIEBBIX IPYIIIL.

JluHeliHBIe 1 MAaTPUYHBIE MTpecTaBiIeHus rpymil. JnddepeHupyeMble mpeacTaBIeHUs
rpynnsl R .

MonoMuarsHOE MMpEaACTABIICHHUE I'PYIIIBI TIOACTAHOBOK.

ITocTpoenune npeacTaBiIeHU 10 IEHCTBUAM IpyIIl. PerymnspHelie npeacTaBieHus TpyI.



36. 3oMopdu3M 1 SKBUBAJICHTHOCTH MpeacTaBieHuil. 13oMopQu3M JIEBBIX U MPaBbIX
PETYJIAPHBIX IPEACTABICHUN IPYIIII.

37. IIpuBOAMMOCTD U PA3IOKUMOCTh JTMHEHHBIX U MATPUUHBIX MPEICTABICHUM.
38. [loanpencraBnenus U GakTOprpeCTaBICHUSI.

39. G -monynu. [lonmoxynu u paxropmoaynu. [Ipocteie Mmoaymu.

40. HenpuBoarMbIE KOMIUIEKCHBIE NPEACTaBICHUS a0eIeBbIX TPYIIIL.
41. HenpuBoauMble KOMILIEKCHBIE IIPEJICTABICHUS IPYyIIIBL Audapa D, .

42. Teopema 00 OPTOrOHAILHOCTH (YHUTAPHOCTH) BEIIECTBEHHBIX (KOMIICKCHBIX )
MpECTaBICHUH.

43. HenpuBOAMMBIE BEIIECTBEHHBIE MPEICTABICHHS IUKINIECKUX TPYIIIL.

44. BriosiHe NpUBOJAMMbIE IPECTABIICHUS U TOTYIpocThie MOAYIH. CBOWMCTBAa MOJTYIPOCTHIX
MOJYJIEH.

45. Teopema Mamke. Kontpripumep k Teopeme Marike.

46. CTpyKTypa KOHEYHOMEPHBIX MOIYIPOCTHIX MOIYJICH.

47. BnonHe NpuBOAMMOCTE MOHOMHUAJIBHOTO MPEJICTABICHUSI CHMMETPHUECKOM I'PYIIIIbI.
48. KoMMyTaHT TpymIibl 1 OJHOMEPHBIE IPECTABICHUS TPYIII.

49. T'omomopu3MbI MOAYJIEH U CIUIETAIOIINE ONIEPAaTOPhl IPEACTABICHUM.

50. 'omomopusmel mpocTeix Moayaeit. Jlemma Ilypa.

51. OcHoBHas Teopema 00 U30MOpPU3Max MOIYICH.

52. Teopema 0 COOTBETCTBUH MOJYJIEH py roMoMopdu3me. MakcuManbHbIe TTOAMOIYIIH.
53. Teopema o nepeceueHur MaKCUMaJIbHBIX TOAMOIYJIEH.

54. Kommno3unrionHsle psiibl Mmoayent. Teopema XKopaana-I'enpaepa.

55. Teopema 00 0JTHO3HAYHOCTH Pa3I0KEHUSI KOHEUHOMEPHOTO0 noixynpoctoro G -mMoayns.
56. Xapakrtepsl rpynn. OnpeaeneHue, IpuMepsl U CBOMCTBA.

57. YHUTapHOE NPOCTPAHCTBO LIEHTPAIBHBIX (QYHKIUH.

58. OcHOBHas TeOpeMa TEOPUN KOMITJIEKCHBIX XapakTepoB. CIeICTBUS O COOTBETCTBUU
IIPEACTABJICHUHN U XapaKTEepPOB IPEICTABICHUMN.

59. Teopema 0 pa3MEpHOCTSIX HEMTPUBOAUMBIX KOMIUIEKCHBIX TPE/ICTABICHHH.
60. IIpencTaBnenus u Tabnunbl Xapaktepos rpynn S;, A,,S,, Q,, D,, A..

61. [Tose OTHOIIEHUH U TEOpEMa O BIOKMMOCTH IIEJIOCTBIX KoJiell B mmoJie. [Tojie parmoHanbHbIX
Ipobeii.

62. Uneans! xosen u anredp. [ aBHble naeansl. [Ipumeps! naeanoB, He SBISIOIINXCS TITaBHBIMU.
63. Koub1ia rmaBabIx uaeanos. [Ipumepst Z u K[X] .

64. Kounb1io rayccoBsix 4yncen. Teopema o Aele€HUU ¢ OCTaTKOM B KOJIbLE FAyCCOBBIX YHUCEIL.

65. EBxiinioBsle konbla. [Ipumeps! eBKINI0OBBIX U HEEBKIIUI0BBIX KOJIELL.

66. ITpoctsie anredpsr. Teopema o npocrote anredopsr M | (K) . Teopema o mpocTsix

KOMMYTAaTHUBHBIX KOJIbI[AaX.



67.

68.
69.

70.

71.
72.

73.
74.

75.
76.

DakTOpKOJIBIA U PaKTOPAITeOphl. Y CIOBHE PaBEHCTBA AIEMEHTOB (PaKTOPKOJIbLIA.
[Tpumepsbl.

daxropkonsiia K[x]/(f). Usomopdusm R[x]/(x* +1)=C

["'omomopdusmel koser u anreop. SAnpo u o6pa3 romomopdusma. EcrecTBeHHAsI IPOSKIIHS
7:R—>R/I.

OcHoBHas TeopeMa 00 uzomopdusme. Nzomopdusmsl R[X]/ (x*+)=Cmu
R[X]/(xX* -1) = R®R.

Teopema 0 COOTBETCTBUH HACAIOB ITPU TOMOMOPGHU3ME.

MakcumalbHbIe UCaNbl U MPOCThIC (haKTOPAIreOpBhI.

MaxkcumansHble uaeansl B Z . Y cIoBUe MO U1t KOJIbIA BHIYETOB Z .
Makcumanbibie uaeansl B K[X] . Yenosue nons mis dakropkossia K[x]/(f).

[TprMepsl MOCTPOCHHSI KOHEYHBIX MOJEH.

Bropas u TpeTss TeopeMbr 00 n30MopPu3Max.

INPUMEPHBIE BUWIETHI K 9K3AMEHY

BUJIET Ne 1
(ITepBbiii cemectp)
1. Teopema o0 kopHAX N -0i1 CTENEHU U3 KOMIUIEKCHBIX YHCEIL.
2. Panr u 6aza cucteMbl BEKTOPOB.

3. Beinucars hopMyiy onpeaenanTesst MaTpUIbl Y4ETBEPTOTO MOPSIKA.

BUJIET Ne 2
(Bropoii cemectp)

1. Teopema 06 U3MEHEHNH MaTPUIIBI JIMHEHHOTO onepaTopa Mpu nepexoje K HOBOMY

Oaszucy.

2. [TonoXuTeabHO ONpeaesieHHbIE KBaipaTUYHbIE (POPMBI.

3. Haiiti coOCTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUS JIMHEHHOTO OrepaTopa,

7 5 -10
3aJaHHOrO0 B HeKoTopoM Oasuce matpuneil A=|2 4 —4 |. HaiiTu HeBBIPOKIEHHYIO
3 3 -4

marpuiy C taxyo, uro matpua C *AC uaronainsHa.

BMWIET Ne 1

(BTopoii cemectp)



1. luBapuaHTHBIE OIPOCTPAHCTBA JIMHEHHOTO onepaTopa. CoOCTBEHHbIE
HOJIPOCTPAHCTBA.

2. Matpuua I'pama u ee cBoiicTBa.

3. Haiitu apduuHyr0 0007109KY IPSMBIX.

BUJIET Ne 2
(Tperuii cemectp)

1. Kitaccol conpsiKeHHBIX 3JIEMEHTOB rpyIin. dopMyiia KIaccoB.
2. Uzomopdusm konen C = R[x]/(x* +1).

3. HaliTu cMeXHBIE KIIaCChl TPYIIIbI <a>12 10 MOATPpYyIIIe <a8> .

9Tanon PCHICHUA NMPAKTUYECKOI0 3aJJaHUSA IK3aM€EHAa

3agaua. Beimucats Gpopmysy onpeaenuTensi MaTpUIbl YeTBEPTOTO MOPSIIKA.

Pemrenne. Imeem CJICAYIOMUC YCTHBIC U, COOTBETCTBCHHO, HCUCTHLIC MMEPCCTAHOBKH YUCEII

1,23, 4:

(11213a4)1 (113a412)1 (114a213)a (2111413)1 (2a31114)1 (214)311)1 (31112)4)1 (3121411)1 (314a112)1
(4,1,3,2), (4,2,1,3), (4,3,2,),

(11214a3)1 (113a214)1 (114a312)a (211a314)1 (21314a1)a (214a113)1 (31114a2)1 (3a21114)a (314a211)1
(4,1,2,3), (4,2,3,1), (4,3,1,2).

Torna, coracHO onpeeNeHnI0, MOTyYaeM CISAYIONY0 (OPMYITy ONPeaeTUTENS
marpuisl A= (aij) YETBEPTOrO MOPsIKA:

‘ N = all a'22 a33 a'44 + alla23 a34 a42 + a‘11 a‘24 a‘32 a‘43 + a'.l.2 a21a34 a43 + a12 a23 a31 a'44 + a'.l.2 a'24 a33 a41 +

+ a13 a21a32 a44 + a13 a22 a34 a41 + a13 a24 a31a42 + a14 aZl a33 a42 + a‘14 a'22 a31 a43 + a‘14 a23 a32 a4l +

- a11a a a43 - a11a a a44 - a11a24a33a42 - a12a21a33a44 - a12a23a34a41 - a12a24a31a43 -

227734 237732

- a13a21a34a42 - a13a22 a31a44 - a13a24 asz a, — a14a21a32 a43 —a,,a, a33a41 - a14a23a31a42

3agaya. Haiitu coOcTBeHHbIE BEKTOPBI U COOCTBEHHbIE 3HAUEHUS JTMHEWHOTO OIeparopa,

7 5 -10
3aJaHHOr0 B HekotopoM Oasuce marpuueii A=|2 4 —4 | Haiitu HEBBIPOKIECHHYIO
3 3 -4

marpuity C taxyo, uro marpua C *AC numaronansHa.



Pemenne. XapaKTepuCTUYECKMI MHOrOYJIeH ‘A - ﬂE‘ matpuubl A HMeeT BuUJ
— (A =3)(4 - 2)*. CnenosarensHo, COGCTBEHHBIC 3HAYCHNS IMHEHHOTO OIIEPaTopa PaBHBI 3 U
2. Pemas cucTeMbl JIMHEHHBIX YpaBHEHMIA (A— ZE)X =0 gna A=2;3, nonyyaem, 4ro
COOTBETCTBYIOIME COOCTBEHHbIE MOIIPOCTPAHCTBA UMEIOT BUJL <(2,0,1),(—1,1,0)> , <(5,2,3)>.

Crnenosatensho, umeem 6asuc (2,0,1),(=11,0),(5,2,3) u3 cobcTBEeHHBIX BEKTOPOB, B KOTOPOM

2 0 0 2 00
marpuua JmHeinoro oreparopa umeer ug: |0 2 0 |. 3maunt, C'AC=|0 2 0/, rue
0 0 3 0 0 3
2 -1 5
c=/0 1 2|
1 0 3

3agava. Haiitu apduunyro obomouky mpsimbix X, =2+1t, X, =-1-3t, X, =-2+2t,
X,=—tux =3-t,x,=-2+3t, X, =1+2t, x,=—1-2t.

Pemenne. Addunnas 060m09Kka mapsl IpsIMBIX coBragaeT ¢ ahGuaHON 000JI09KOH 4 TOYCK:
JBYX TOYEK OJHOW MPSIMOM M JIBYX TOYEK APYrod mpsiMod. B dacTHOCTH, 3TO O3Hayaer, 4yTo
HaIpaBJIsoLIee MPOCTPAHCTBO a(PUHHOIN 000JI0UKM HATSHYTO Ha TPU BEKTOpA: HAIIPABJISAIOIINE
sexktopsl (1,—3,2,—1), (—1,3,2,—2) npsamex u Bexkrop (1,—1,3,—1), coemuustomumii Toukw,

Jexanye Ha epBOi 51 BTOPOU MPSMBIX. HNwmeewm, 4TO
1 -3 2 -1
-1 3 2 -2

dim((1,-3,2,-1),(-13,2,-2),(1,-13,-1) = rk L 13 4% OSTOMY

adbdunHas 000J0YKAa HMEET pPa3MEPHOCTb 3 H 3aJaeTcs CICAYIONIMM IapaMeTPUIYECKUM
ypauenmem: X =2+t —t, +t,, X,=-1-3t +3t,-t,, X,=-24+2t +2t, +3t,,

=
X, =—t —2t, —t,.

3apava. HaliTu cMeXHBIE KIIACCHI TPYIIIBI <a> 10 IOATPYIIIIE <a8> .

12
Pemrenune. Ilycts H - MOArpyIIa B <a>12 :{e,a,a2,a3,a4,a5,a6,a7,a8,a9,a1°,a“},

MOPOJXKJICHHAs d . Torma H :{e,a“,aB} u

eH ={e,a*,a’}=a*H =a’H,



aH ={a,a’,a’}=a’H =a’H,
a’H ={a*,a’,a"}=a’H =a"H,

a’H ={a’a’,a"}=a’'H=a"H.

. Kpumepuu oyenox. 3ananus oneHuBarorcs B 6amiax ot 0 mo 3: Beicmmii 6amn 3 craBUTCS 3a
NOJHOE pelleHue 3ajaHus; 2 Oauta CcraBUTCA B Cilydyae ONUCKH JHOO HErpyooit
apu(MeTHUECKOW OIMOKH, MPUBEIIIEH NPU NPABHIBHBIX PACCYKICHHUSIX K HEMPAaBUILHOMY
otBeTy; | Oayur cTaBUTCA B Ciydae HECKOJIBKHX ONMCOK WJIM OIIMOOK IPH YCIOBHH, YTO
QITOPUTM PELICHUs 3aJaHus SBISIETCS BEPHBIM. B ocTanpHBIX ciaydasx craButcs 0 6asios.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OIPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0POBBsI BRIOMPAIOTCS C YI€TOM WX WHAMBHUIYATbHBIX ICHXO()U3UIECKIX 0COOCHHOCTEH.

— Ipy HEOoOXOAMMOCTHM HMHBAJIMAAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3/10pOBbS [IPENOCTABIIAETCS JOMOJIHUTEIBHOE BPEMsI JUIsl IOATOTOBKU OTBETA HAa SK3aMEHE;

— [IPU NPOBEJICHUM IPOLEAYPbI OLICHUBAHUS PE3YyIbTaTOB O0YyUCHHsI MHBAIMJOB U JIMIL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMAaTPHUBAETCS MCIIOJIB30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAWBUYAIbHBIMU OCOOCHHOCTSMU;

— TIpY HEOOXOAUMOCTH JIJIsl O0YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMU 3JI0OPOBBS
U MHBAJIUAOB TPOLESYpa OLCHUBAHUS PE3yJIbTAaTOB OOydYeHMsI 10 JAUCLUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ITAIIOB.

IIponenypa oneHMBaHUS PE3yJIbTAaTOB OOY4YEHMsS MHBAIUIOB U JIUI[ C OrPAHUYECHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbSl 10 JUCLMILIMHE (MOAYJNIO) MPEAyCMaTpUBAET IIPEIOCTABICHUE
uHpopmauuu B (opMax, aZaNTUPOBAHHBIX K OIPaHMUYCHHUSM HX 370POBbS U BOCIPHUITUSA
uH(popMauu:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

Kpumepuu ouenueanus no npomeafcymounoﬁ ammecmauuu

3ayer BBICTABIISETCS MO pe3yibTaraM paboThl CTyAEHTa B TedeHue cemectpa. OTMeTka
«3a4TEHO» BBICTABIISIETCS CTYAEHTaM, KOTOpbIE PETyJISIpHO MOCEUAIN 3aHATHSA, BBIMOIHSIIN
JIOMaIHue paboThl, HaMHMcaId KOHTPOJbHBbIE PabOThI Ha IOJIOKUTENbHBIE OIEHKH. OTMeTka
«HE3auTeHO» BBICTABIISIETCS CTYy/I€HTaM, KOTOphIe npormycTuiin 6osee 60 % 3aHATHI 1 HanKrcamu
KOHTPOJIbHBIE pabOTHI Ha HEYJOBJIETBOPUTEIIbHBIE OLIEHKH.

OneHnBaHue OTBETA HAa SK3aMEHE, OCYIIECTBIISIETCS MO CIAEAYIOIINM KPUTEPHSIM.

OneHka  «OTIMYHO»  BBICTABISAETCA  CTYACHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTEeMAaTU3UpPOBAaHHbIE, TIIYOOKHE 3HaHUs Y4eOHOM mporpaMMbl AMCHUIUIMHBI U YMEHHUE
YBEPEHHO MPUMEHSAThH UX HA MPAKTHUKE MPU PELIEHUH KOHKPETHBIX 3a7ady;



OreHKa «XOpOIIO0Y BBICTABIIAETCS CTYIEHTY, €CIIM OH TBEpAO 3HACT MaTepuall, TPaMOTHO
U 10 CYyIIECTBY H3JaraeT ero, yMeeT NPUMEHSTh MOJIy4YeHHbIE 3HAHMS Ha IPAaKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUU 33124 HEKOTOPbIE HETOYHOCTH;

OmeHka «yIOBJIETBOPUTENBHO» BBICTABIACTCS CTYACHTY, ITOKA3aBIIEMY DPa3pO3HEHHBIN
XapakTep 3HaHWU, HEJOCTATOYHO MPaBWIbHBIE (POPMYIUPOBKHU 0Aa30BBIX MOHATUN, HAPYIICHHS
JOTUYECKOW TOCJIEOBATEIFHOCTH B M3JIOKEHUU TPOTPAMMHOTO Marepuana, HO HMpPU 3TOM OH
BJIaJIc€T OCHOBHBIMHU pa3zieiiaMH y4eOHOH MporpaMMbl B HEKOTOPOM 00beMe, HE0OXO0AUMOM IS
JambHENIIero oOy4eHus: 1 MOXKET NMPUMEHSTh IOJydeHHBIC 3HAHUS 10 00pa3ily B CTaHJapTHON
CHUTYallUH;

OueHka «HEYIOBIETBOPUTEIHHOY BBICTABISCTCS CTYIEHTY, KOTOPBIN HE 3HAET OOJbIIeH
YaCTH OCHOBHOTO COZEP)KaHUSI Y4eOHOH MporpamMMbl JUCHUILIMHBI, JOMYCKAeT rpyOble OMMOKH
B (OPMYJIMPOBKAX OCHOBHBIX IOHITHUI JUCHUIUIMHBI U HE YMEET HMCIOJIb30BaTh MOJTyYCHHBIC
3HAHUS MPU PEIICHUH TUTIOBBIX MPAKTUYECKUX 3a/1a4.

5. IlepeyeHb OCHOBHOW W /ONOJHHUTEJIbHOW y4eOHOW JHMTEpPaTypbl, HEOOXOAUMO
JJIs1 OCBOCHMS M CUUILTHHBI (MOLYJIfA).

5.1 OcHoBHasi 1MTEpaTypa:

1. ®annees J1.K. Jleknuu o anredpe. CII6.: Jlanp, 2007.
https://e.lanbook.com/book/397#authors

2. BunbGepr 2.b., Kypc anre6psr. M., MITHMO. 2011.
http://biblioclub.ru/index.php?page=book_red&id=63299&sr=1

3. Koctpukun A.W. Beenenue B anredpy. U.1. OcHoBsl anre6psr. M.: MITHMO, 2009.
http://biblioclub.ru/index.php?page=book_red&id=63140&sr=1

4. Koctpukun A.W. Beenenue B anredpy. U.2. Jluneitnas anredpa. M.: MITHMO, 2009.
http://biblioclub.ru/index.php?page=book_red&id=63144&sr=1

5. Koctpukun A.U. Beenmenue B anreOpy. U.3. OcHOBHBIE CTPYKTYphl anreOpol. M.,
MITHMO, 2009. http://biblioclub.ru/index.php?page=book red&id=62951&sr=1

6. Kapranomos M.U., MepsnskoB FO.M. OcuHoBbl Teopum rtpymm. CII6, Jlams. 2009.
https://e.lanbook.com/book/177#book name

7. TlpockypsikoB 1.B. CoopHMK 3a1au no auHeNHoH anredpe. M., 2005.

8. https://e.lanbook.com/book/529#book name

9. ®ammeeB 1.K., Comunckuii 1.C. COopHUK 3ama4 1o Beiciiel airedpe. M., Jlans. 2008.
https://e.lanbook.com/book/399#authors

10. Coopnuk 3anau no anredpe. [loa. pen. A. . Koctpukuna. M, 2007.
https://e.lanbook.com/book/2743#book_name

21.]'[5[ OCBOCHUA JUCHUIIIIMHBI MHBAJIUJAAMU U JIMDAMH C OTPaHUYCHHBIMU BO3MOXKHOCTAMUA
300pOBbA HMCIOTCA H3JaHUA B DJOJICKTPOHHOM BHAC B 3HeKTpOHHO-6I/I6HI/IOTe‘-IHBIX CUCTEMAX
«Jlanoy u « bubaUOKTYOY.


https://e.lanbook.com/book/397#authors
http://biblioclub.ru/index.php?page=book_red&id=63299&sr=1
http://biblioclub.ru/index.php?page=book_red&id=63140&sr=1
http://biblioclub.ru/index.php?page=book_red&id=63144&sr=1
http://biblioclub.ru/index.php?page=book_red&id=62951&sr=1
https://e.lanbook.com/book/177#book_name
https://e.lanbook.com/book/529#book_name
https://e.lanbook.com/book/399#authors
https://e.lanbook.com/book/2743#book_name

5.2 JlonoJHUTEIbHAS JIUTepaTypa:

1. ManbueB A.U. OcHoBsl uHElHOM anreOpsl. CI16.: Jlans, 2009.
https://e.lanbook.com/book/251#book _name

2. Kpsksun B./l. JIuneiinas anre6pa B mpumepax u 3aaadax. M., Jlans. 2016.
https://e.lanbook.com/book/72583#book name

3. Mansues U.A. Jluneitnas anre6pa. M., Jlans. 2010.
https://e.lanbook.com/book/610#book _name

4. Kypom A.I'. Kypc Beicuieii anredpsl. M.: Jlans, 2013.

https://e.lanbook.com/book/30198#book name

5. Kypow A.I'. Teopus rpynn. M., ®usmatiurt. 2011.
https://e.lanbook.com/book/59755#book name

6. bopeuu 3.1. Onpenenurenu u matpuibl. M., Jlans. 2009.
https://e.lanbook.com/book/71#book_name

7. Edumos H.B., Pozennopu O.P. JIuneiinas anredpa 1 MHOrOMepHasi reoMmeTpus. M.,
®uzmarimut. 2005. https://e.lanbook.com/book/2144#book_name

8. bexnemumena JI.A., beknemures /J[.B., [Itposuu Uybapos 1. CoopuuK 337124 110
nuHeitHo# anreope. M. 2017. https://e.lanbook.com/book/97281#book _name

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«HTepHET», HEOOXOAMMBIX /115l OCBOEHHUS TUCHHUILIUHBI (MOAYJIsI).

7. Meroaguyeckue yKa3saHHsl JJIsi OOYYAIOIIMXCH 110 OCBOCHHMIO JHCHHUILIMHBI
(Monpy.Jist).

[Io xypcy npenycMOTpEHO IpOBEACHUE JIEKUMOHHBIX 3aHATHI, Ha KOTOPBIX JAETCS
OCHOBHOI CHCTEMaTHM3MpPOBAHHBIM MaTepuan, JabOpaTOPHBIX 3aHATHH, B XO0Ji€ KOTOPBIX
CTYJEHTaMH MPHOOPETAIOTCS U 3aKPEIUISIOTCS OCHOBHBIE NPAKTHUUECKH HABBIKM PEIIECHUs
pa3IMYHBIX 3a/1a4, B TOM YUCJIE C IPUMEHEHHUEM IOJIyYEHHBIX TEOPETUYECKUX 3HAHU.

BaxnelmuM 5sTanmoM Kypca SBISETCS CaMOCTOsATENbHas paboTa MO JUCIMILIMHE.
CamocrosTenbHas paboTa CTYJIEHTOB SBISETCS HEOThEMJIEMOW YacThiO MpoIecca MOJrOTOBKH.
[Tox camocrosiTenbHOM pabOTON MOHUMAETCS YacTh y4eOHOH MiiaHupyeMol paboThl, KOTOpas
BBIMOJIHSAETCS [0 3aJaHUI0 U IpPU METOJMYECKOM PYKOBOJCTBE IpernojaBarens, HO 0e3 ero
HEIOCPEICTBEHHOTO Y4acCTHSI.

CamocrosTenbHass paboTa HalpaBl€Ha Ha YCBOGHHE CHUCTEMbl HAyYHbIX H
npodecCHOHANBHBIX 3HAaHWM, (OPMUPOBAHUS YMEHHM U HaBBIKOB, NPHOOPETEHHE OIMbITa
camocTosITeNbHOM TBOpueckoil gestensHocTH. CPC momoraer ¢opMupoBaTh KyJIbTypy
MBIIIEHHS CTYJICHTOB, PAaCIIUPATH O3HABATENBHYIO JAEITEIbHOCTD.

Buapl camocTosiTennbHON paboThI IO KYpCy:

@) no yenam: MOArOTOBKA K JIEKIUAM, K IPAKTHUECKUM 3aHITUSIM, K KOHTPOJIbHOI padore,
K KOJUIOKBUYMY; ITOArOTOBKA Hay4YHOTO JI0KJIa/1a U BbINOJIHEHHE 3ananuii mo HUP.

0) no Xxapakmepy padompl: W3YUYCHUE JUTEPATypbl, KOHCIIEKTa JIEKIUH; TMOHCK
JTUTEpaTypel B OMONMOTEKE; KOHCIEKTHPOBAHHE PEKOMEHIYEeMOW [UIsl CaMOCTOSTEIHHOTO
W3YYCHUS HAYYHOW IUTEpaTyphbl, pEIIeHHuEe 3aj1ad, TEeCTOB; padoTa ¢ OOy4arolmuMH U
KOHTPOJIUPYIOIIUMH TIPOTrpaMMaMH.


https://e.lanbook.com/book/251#book_name
https://e.lanbook.com/book/72583#book_name
https://e.lanbook.com/book/610#book_name
https://e.lanbook.com/book/30198#book_name
https://e.lanbook.com/book/59755#book_name
https://e.lanbook.com/book/71#book_name
https://e.lanbook.com/book/2144#book_name
https://e.lanbook.com/book/97281#book_name

B ocBoenun JAUCHUIIIMHBI MHBAJIWJAMH W JIMOAaMU C OTpaHUYC€HHBIMHU BO3MOXHOCTAMU

3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyalbHas y4yeOHas paboTa (KOHCYNbTAIlUH) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE YIeOHOro MaTepuaia.

I/IHI[I/IBI/II[yaJ'IBHBIe KOHCYJIbTalMK 110 MPCAMETY SABJIIIOTCA BaXXHBIM (baKTOpOM,

CHOCO6CTByIOH_[I/IM WHAUBUAYaAJIU3allun 06yquI/151 N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MCXAYy mOperoaaBaTcjiEeM H O6yLIaIOH_II/IMC${ HHBAJIMJOM WM JIMOOM C OI'PAaHHYCHHBIMHU
BO3MOXHOCTAMHU 310POBbA.

8. Hepeqeﬂb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HUCIIOJIB3YEMBIX IIPH OCYINECTBJICHUU

00pa30BaTeJbLHOI0 MPOoLEcca Mo AMCHUIINHE (MOYJII0).

8.1 llepevyeHb HH(POPMALHOHHBIX TEXHOJIOTHIA.
WHpopmanoHHbIE TEXHOJIOTUH - HE ITPETyCMOTPEHBI.

8.2 IlepeuyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 00eCIeYeHHsl.
[TporpammHoe obecnieueHue - He PEIyCMOTPEHO

8.3 lepeyeHb HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM:
OnekrponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuanbHo-TexHH4eckass 0a3a, HeoOXxoauMmasi sl  OCYLIECTBJICHUS

00pa3oBaTeIbHOTO MpoLecca Mo JHCHHILINHE (MOTYJIIO0).

MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE TN CIIUTIIMHBI

No Bug pabor
(MOIyINs) U OCHAIIEHHOCTD
1. JlexuroHHble 3aHATUS | JlekuMOHHAs ayauTOpuUs, OCHAIEHHAs MPe3eHTAMOHHOM
TEXHUKON (MPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK, ...) U
COOTBETCTBYIOIIUM MporpaMMHbIM obecrieuenueM (I10) 308
H, 505H, 507H;.
2. JlabopaTopHbIe CrenuaibHOE TTOMEIICHHE, OCHAIEHHOE JOCKOH, MapKepamu
3aHATHSA u meaom 312H,314H, 307H, 310H
3. I'pynmossie Aynautopus, (kabunet) 314H
(MHAMBUYATbHBIC)
KOHCYJIbTAITUU
4. Texymmuii  koHTpoJb, | Aynutopus, (xabuner) 308 H, 505H, 507H;.312H,314H,
MPOMEXKYTOUHAs 307H, 310H
aTTecTaIus
5. CamocrosiTenpHas Kabuner st caMOCTOSTENbHON  paboOThl, OCHAIICHHBII
paboTta KOMITBIOTEPHON TEXHHKOW C BO3MOXKHOCTBIO TOJKITIOYCHHS K

cetu «MHTEpHET», MPOrpaMMON HKPAHHOTO YBEIWYEHUS U
00€eCrevyeHHbII TOCTYIIOM B AJIEKTPOHHYIO HH(GOPMaIlMOHHO-
oOpa3oBaTenbHyr0 cpeny yHuBepcuteTa. (309H, 320H)



http://www.elibrary.ru)/

PELIEH3VA
Ha pabovyro mporpaMmy Moayns «Anrebpa» 1o crenuansHocTu 01.05.01 Oyn-
MaMeHTaJbHbIE MaTeMaTHKa U MEXaHUKa, crielianu3anus MatemaTiHueckoe Moe-
JTMPOBAaHKE, IIOJTOTOBIEHHYIO AOLEHTOM Kadeapbl (yHKIMOHATLHOTO aHAIKM3a 1
anredpel Kyol'Y kannunarom ¢uznko-matemarndeckux Hayk Tenom O.K.

Pabouas mporpamMma Moayns COAEP)KUT: LENH W 3ahaud OCBOEHHS IMCIIK-
IUIMH MOAYJIS; CTPYKTYpPY U COIEp>KaHWE NUCLUIUIMHBL, 00pa30BaTeIbHbIE TEXHO-
JIOTHH; OLEHOYHBIE CPEJCTBA [UIsl TEKYLIETO KOHTPOJS YCIIeBAEMOCTH U TIPOMEKY-
TOYHOMN aTTeCTalluy, yueOHO-MeTOoIuuecKoe obecreueHne caMoCTOsATENLHOM pabo-
Thbl CTY/JEHTOB; y4eOHO-MeToAnYecKoe U WHPOPMAIIMOHHOEe 0OecredyeHre AUCLH-
IUIMHEBI, a TaK)Xe MaTepuanbHO-TEXHHUECKoe obecrnedeHwne MMCHHUTUIMHEL Haspa-
HKe paboyeil IporpaMMbl MOIyJIst « Arebpay COOTBETCTBYET YueGHOMY ILIaHY TI0
cnenansioctd 01.05.01 @ynnameHTaNbHBIE MaTeMaTUKa U MEXaHHKa.

Jucuurasl Moyl «AnreOpay 0asWpyroTCs Ha IUKONBHBIX 3HAHUIX I10
MaremaTuke. [Ipy OCBOEHMH IUCHUIUIUH MOZYJsl «AJrebpay» BbIpabaThIBAETCA
ob1emMaTeMaTHYeCcKast KyJlIbTypa: YMEHHE JIOTHYECKH MBICIHUTE, TIPOBOJUTH JOKa-
3aTeNIbCTBA OCHOBHBIX YTBEP)KIEHWM, yCTaHABIMBATH JIOTMUECKUE CBSI3U MEXIY
TIOHATHSAMU, IPUMEHATH I10Ty4eHHbIE 3HAaHUS I pelleHus 3a1ad 1o anrebpe, Ju-
HeWHOM anrebpe ¥ TEOPUsIM TPy U Kojell. 3HaHUs, MOyUYeHHbIe 10 JaHHOM Iuc-
IUILTHHE, UCITOIB3YIOTCSA B aHAIUTUYECKON r€eOMETPUH, MaTeMaTHUYeCKOM aHaJIu3e,
(QyHKIMOHANTBHOM aHaM3e, AU QepeHIHanbHOM TeOMETPHH W TOIMOJIOTHH, JU(-
(GepeHInanbHbIX ypaBHEHHSX, TUCKPETHOM MaTeMaTHKe ¥ MaTeMaTHYeCKON JIOTH-
K€, TEOPUH YKCEeJl, METOAAX ONTUMHU3ALMU U Jp. [Ipu OCBOGHWM TUCHUIUIMHBI

GopmupyroTcst obmenpopeccHoHabHbBIE W MPOGECCHOHANLHEIE KOMIIETEHIIMA
OIIK-1, TIK-1. ‘

[Iporpamma paccmarpuBaeMoro Kypca BKIIFOUAET OCHOBHBIE MTOHSTHS BbIC-
el ajreOpsl, TMHEHHOH anreGpbl ¥ reOMETPHH.

Cumraro, uTo paboyasi IporpaMMa COOTBETCTBYET IOCY/IaPCTBEHHBIM Tpe-
OOBaHUSIM K CONEPIKAHUIO ¥ YPOBHIO MOATOTOBKH BBITYCKHUKOB IO CIELMAIbHO-
cti 01.05.01 @ynnamMeHTalbHBIE MaTeMaTHKa M MeXaHHWKa, crielpaiusanuu Ma-
TEMaTU4YeCKOe MOJICIUPOBAHUE.

ITpodeccop kadeapbl MaTeMaTH4eCKOro MoIeTMPOBAHKS

Ky6I'V, nokrop ¢uz.— mat. Hayk 7
ITaBnoBa A.B.




PELIEH3MA
Ha pabouyIo IporpamMmy MofyJIsi «Alredpay 1o CHelratbHOCTH 01.05.01 ®yn-
TMaMeHTalbHbIE MaTeMaTHKa U MeXaHWKa, criequanu3alnsl MaremMaTudeckoe Mo/jie-
JIHPOBaHHE, MOATOTOBICHHYIO JIOLEHTOM Ka(eapbl (yHKUMQHAIBHOTO aHall13a 1
anre6ps1 Ky6l'Y KaHIUAATOM (U3MKO-MAaTEMATHICCKUX HAYK Tenom O.K.

Pa6ouast mporpaMma MOy s «Anrebpa» COAEPXKHT: LN 1 3aladn 0CBOE-
HUs JTUCIMTUIMH MOJYJIS; CTPYKTYpY ¥ COACPXKaHUE MUCUHUIIMHBL 00pa3zoBaTesb-
Hble TeXHOJIOTHH, OLEHOYHBIE CPECTBA [JIsl TEKYIIET0 KOHTPOJIST yCIIeBaCMOCTH 1
IPOMEKyTOYHOM aTTeCTalllk H y4eOHO-MEeTOIMYECKOe obecrieueHue CaMoCTOs-
TeNIbHOM PabOThl CTYIEHTOB; yueOHO-METOAMECKOT, UH(GOPMAIMOHHOE U MaTepH-
ATLHO-TEXHHUECKoe obecriedeHre MUCIUTIMHEL HazBaHne M ComepxaHne pabo-
yell MporpamMMbl MOJYJSi COOTBETCTBYET y4eOHOMY IUIaHy MO CHEHHAbHOCTH
01.05.01 ®dyHmaMeHTaIbHbIE MAaTEMAaTHKA U MEXaHHKA.

YueGHbI MOZLYJb BKIFOYAET B CeOsl JAMCLUMNIMHBI «Anredpay», « JlunenHas
anre6pa ¥ reOMETpPHs» ¥ MpeITHA3HAYeHa JUIS CTY/IEHTOB MEPBOTO U BTOPOTO Kypca
1 OTHOCHTCSA K 6a30Boif uacTW y4eOHOTO IjlaHa, COCTaBIIAd OCHOBY MaTeMaTHHC-
ckoro o0pa3oBaHUs. HAHUsI, MOTYyIECHHBIE 1O IAHHOM IHCLUIUIAHE, HCIIOJIBb3YIOT-
cs B aHAIMTHIECKOH TEOMETPHM, MATEMaTH4ecKOM aHanu3se, (yHKIHOHAIBHOM
anamuze, muddepeHIanpHOl reOMEeTpUM W TOTIOJIOrHH, muddepeHInaNbEHBIX
YPaBHEHUSIX, IUCKPETHON MaTeMaTUKe U MaTeMaTUYECKOM JIOTHKe, TEOPUH THCET,
METOax ONTUMHU3ALNHU U JIP.

[IporpaMma paccMaTpUBAEMOTO Kypca BKIIFOMAeT OCHOBHBIC CBENCHII 00
anreGpauuecKiX CTPYKTypax, KOMIUIEKCHBIM YUC/IaM, CUCTEMAM JMHEHHBIX ypaB-
HEHHMil, MaTpULIAM U OTIPENEJIUTENSIM, MHOrowIeHaM OT OZHOW 1 HECKOJNBKUX fle-
pEMEHHbIX, BEKTOPHBIM [POCTPAHCTBAM, npeoOpa3oBaHusM JIMHEHHBIX MPO-
CTpaHCTB, OWIMHEHHBIM U KBaJpaTUIHBIM dopmam, apuHHON M MPOEKTHBHOMU
reOMEeTpHI, OCHOBaM TEH30PHOTO aHANNM3a, SIEMEHTaM TeOpHH TPYIIT U UX TPe/l-
CTABIIEHMSIM, DJIEMEHTaM TEOPUHU KOJIELL U MOJICH.

Cywnraro, 9To paboyast MporpaMMa COOTBETCTBYET IOCy1apCTBEHHBIM Tpebo-
BAHMAM K COJEPYKAHMIO W YPOBHIO TIOJTOTOBKA BBITYCKHUKOB IO CTICHHATBHOCTH
01.05.01 dynnameHTalbHbIC MaTEMAaTHKa U MeXaHWKa, crerpani3anuy Marema-
THYECKOE MOJENHPOBaHNUE.

ToueHT Kkadeapbl NPUKIAIHOM
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