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PABEOYASA NPOrPAMMA YYEBEHOW ANCLUMUNNUHDI
51.0.10 NlnHenHas anrebpa

1. Wudp n HammeHoOBaHMe HanpaBieHUs NOArOTOBKMU:
01.05.01 dyHOameHTanbHbIe MaTemMaTmka U MexaHuka

2. NMNpodwmnb noarotoBkn: CoBpeMeHHble METOObl TEOPUN (PYHKLMIA B MaTemMaTuke u
MexaHuKe

3. Keanudmkauma sbinyckHuka: Matematuk. MexaHuk. [NpenogasaTtens
4. ®opma ob6pazoBaHuA: O4Hasd

5. Kadbeppa, oTBeuyarowan 3a peanmsauuio aucumnnubbl: Kadpegpa anrebpol n
MaTeMaTU4ecknx MeTogoB rmapoanHaMmnKm

6. CocTtaBuTenu nporpamMmmbl: JOLEHT, K.¢b.-M.H. AgamoBa Pumma CepreeBHa

7. PexomenpgoBaHa: HMC matemaTtuyeckoro ¢gakynbTeta nportokon Ne 0500-03
oT 24.03.2022 .

8. YueOHbIn rop: 2022-2023 CemecTp(-bl): 2



9. Llenn n 3agaym y4ye6HOM AUCLUNSINHDI:

Llenbto Kypca €BNAETCS OCBOEHWE OCHOBHbIX MOHATUA W (pakTOB NMHENHOW anrebpbl,
oBnageHne OCHOBHbIMU METOL4aMN peLLEeHns 3aau.

3adauamu oby4eHuUs A8M510MCS. 03HAKOMIEHNE C OCHOBHbIMU anredpanyecknmm noHATUSMAU U
dakTamu, oBnageHme OCHOBHbIMU METO4aMK peLleHust 3agad, BblpaboTka HaBbIKOB U YMEHUN
MO MPUMEHEHUIO MOSyYEHHbIX 3HAHUM MNPU pelleHUn 3afad NUHEenNHOW anrebpbl 1 Opyrux
MaTeMaTU4EeCKNX ANCLUMIINH.

10. MecTO yuyebHOM AMcLUUNIUHbI B cTPyKType OOI:

HOucumnnuna «JlHenHaa anrebpa» oTHocuTcsa k bnoky 1 Ob6s3aTenbHOM YacTu, T.e. ABNSeTcs
06s3aTenbHON AUCUMNIIMHOM AN ndyyvyeHms oby4darommuncs.

[Ansa ero ycnewHoro oCBOEHUS HEOOBX0AMMbI 3HAHUSE N YMEHUsT, NPUOBpPETEHHbIE B pesyrnbTaTte
o0y4yeHuns No NpeaLwecTBYOLWMM gUCUMNIMHaM: anrebpa.

CTy,D,eHT normkeH cBobogHO BnageTb aneMeHTamm anre6pb|.

11. KomneTeHUMn oby4arowerocs

dopMupyemMbie B pe3ysibTaTe OCBOEHUS AUCLMUMNIIUHbI:

Kog HasBaHue Kog(bl) WHankaTop(bl) MnaHmpyembie pesynbTatbl 06y4eHus
KOMNeTeHLMK
OlK-1 | CnocobeH OlK-1.1 | O6bnapaet 6a3oBbIMK 3HaTb: KOHUEeNTyarnbHble OCHOBbI
HaxoguTb, 3HaHUAMH, METOLOB peLIeHNs 3afa4 B NpeaMeTHON
dopMynupoBatb U Nnony4yeHHbIMA B obracTu; ocHOBHblE MeTOAbI
peLlarb obnactu JokasaTenbCcTBa MaTeMaTU4ecKnx
aKTyarnbHble 1 MaTeMaTU4eCcKux un YTBEPXKOEHUN
3Ha4YMMble (Mnn) ecTecTBEHHbIX YMeTb: hopMynmMpoBaTb NOCTAHOBKU
npoGnemsl Hayk OCHOBHbIX 3a4a4 anrebpkl, B TOM YMCle B
dyHAaMeHTansHom NMPOEKTUBHbIX MPOCTPAHCTBAX,
MaTeMaTuK1 U1 dopMynmnpoBaTthb U JoKa3biBaTb TEOPEMbI
MEeXaHMKN CYLLECTBOBaHWUSA, €QUHCTBEHHOCTM,
KOPPEKTHOWM NOCTaHOBKM 3agay anrebpbl.
BrageTb: TeOpeTMYECKMMU NOAXOAAMU K
peLleHnio 3agay anrebpbl; HaBblkamu
paboTbl B MHGOOPMALMOHHBLIX
COBPEMEHHbIX CUCTEMAX
OlK-1.2 | YmeeT ncnonb3oBatb 3HaTb: 3apybexHYyl0 1 OTEHYECTBEHHYHO
6a30Bble 3HaHuA, nutepatypy B obnactu anrebpbl, obwmne
nony4yeHHble B obnactn | oopMbl 3aKOHOMEPHOCTU TEOPUN
MaTeMaTU4eCcKux un anre6pbl
(Mnn) ecTecTBEHHbIX YMeTb: MCMoNb30BaTh METOAbI, CMOCOObLI
Hayk, B peLleHns 3agay B npegmMeTHon obnactum
npodeccroHarnbLHoOm BnageTtb: nctodHMKamu nHdopmauuu,
OEesATENbHOCTH HaBblkaMu paboTbl C NMMTEpaTypon,
NMHPOPMALIMOHHBIMU CUCTEMaMMU
OrK-1.3 | meeT HaBblkM Bblibopa | 3HaTb: METOAbI PELLUEHNA 3adaud B
METOO0B peLleHns obnactn anrebpbl
3agad YMeTb: BblOupaTh KOHLUENTyarnbHble
npocdpeccrnoHansHom MeTodpbl pewennsa anrebpanyecknx
AeATenbHOCTM Ha 3agad
OCHOBe TeopeTunyecknx | BnageTb: meTogamm camocToOATENBHOMO
3HaHUN 0By4eHNss HOBbIM 3HaHMSAM U crnocobamm
NX NpUMeHeHNst B obnactu anrebpbl

12. O6bem AgucuMNUHbI B 3a4YeTHbIX eAuHuuax/yacax B COOTBETCTBUM C YYE€OHbIM

nnaHom — 9/ 324.

dopma NPoOMEXYTOYHOM aTTecTauum: 3a4€T, IK3aMeH




13. Buabl y4yebHoM paboThl:

TpyooemMKocTb (Yachl)
Bug yuebHon paboTbl Bcero Mo CeMZGCTpaM
AyOMTOpPHbIE 3aHATMSA 118 118
B TOM 4YUCIe: Nekumnmn 68 68
npakTndeckne 50 50
naboparopHble
CamocTosaTtenbHas pabora 170 170
KoHTponb 36 36
WToro: 324 324

13.1 CopepxaHue pa3nenoB AUCLUUMNIIUHBI:

n/n

HanmeHoBaHue
pasgena
OVNCLUUMIUHBI

CopnepxaHue pasgena aucumnivHbl

Peannzauus
pasgena
OVNCUMNIVHBI C
MOMOLLbIO
OHNaWH-Kypca,
QYMK*

1. Nekuun

BekTopHble
NpOCTpaHCTBa

BekTopHble npocTpaHcTBa. JInHelnHasa 3aBUCMMOCTb CUCTEM
BeKTopoB. basnc n pasamepHOCTb IMHEMHOIO NPOCTPaHCTBA.
KoopanHatbl BekTopa B 3agaHHoMm Gasuce. Msomopdunam
BEKTOPHbIX MPOCTPaHCTB. MI30MOpPdHOCTb KOHEYHOMEPHbIX
NPOCTPaHCTB OANHAKOBOM pa3aMmepHocTU. MaTpuua nepexoaa
OT oaHoro 6a3uca k gpyromy. lNpeobpasoBaHne KoopamMHaTt
BEKTOPOB Npw nameHeHmmn 6asmca. NognpocTpaHcTBo
BEKTOPHOro npocTpaHcTea. JInHenHasa obonouka u paHr
CUCTEMbl BEKTOPOB. [lepeceyeHre n cymMma NoanpoCTPaHCTB,
npsiMasi cymma noAnpoCTPaHCTB.

JInHenHble
oTobpaxeHus

JInHeliHble oToBpaXxeHnst BEKTOPHbIX NpocTpaHcTB. MaTpuua
NMHEenHoro otobpaxeHus. NameHeHne MaTpuLbl IMHEAHOMO
oTOOpaxeHus Npu nepexoae kK Apyrum 6asmcam. [encteus ¢
NMHENHLIMN 0TOBPaXeHNsMU. MNpPoCTPaHCTBO NIMHENHbIX
oTobpaxeHnn. Aapo n obpas NMMHENHOro OTOBpakeHnd, nx
pasmepHocTu. JlnHenHble onepaTtopbl. OBpaTHbIM onepaTop,
yCrnoBue CyLLeCcTBOBaHNs obpaTHoro oneparopa.
CobcTBeHHbIE BEKTOPbLI M COBCTBEHHbIE 3HAYEHUS.
XapakTepuctudeckmin MHorovneH. Teopema MaMmunbToOHa-
Kanu. MlHBapuaHTHbIe nognpocTpaHcTea. Kputepun
OunaroHanMsMpyemocTn MaTpuLlbl

NNHENHOro onepartopa.

>KopaaHosa dopma
onepartopa

YKoppaHosa knetka. >KopgaHosa matpuua. KopHeBble
noanpocTpaHcTBa. PasnoxeHue npocTpaHcTBa B NPSIMYHO
CYMMY LIMKINNYECKMX KOPHEBbLIX MOANPOCTPaHCTB. TeopemMa o
XXOpAaHOBOW HOpMarnbHON hopMe MaTpuLbl IMHEMHOIO

orepaTopa B KOMMIEKCHOM W B BELLECTBEHHOM MPOCTPaHCTBE.

EQMHCTBEHHOCTb XXOPAAHOBOW HOpMaribHOM hopMbl.

BunuHenHbie n
KBagpaTUYHble

dopMbl

BunuHeriHble popmbl. MaTpuua GunmHenHom popmbl.
CrnmMMeTpurYecKkne N KOCOCMMMETPUYECKNE BUINTMHENHBbIE
dopmbl. KBagpaTtnyHble oopmbl. MeToabl JlarpaHxa n Akobu
npuBeaeHNs KBagpaTn4Hon opMbl K KAHOHUYECKOMY BUAY.
3akoH nHepumn. MNMonoxuTtenbHO onpegeneHHbie QopMbl.
Kputepuin Cunbeectpa. NpuBeaeHue napbl KBagpaTUYHbIX
dopM K KaHOHMYeCKOMY BUAY. BunnHerHble n kKBagpaTUYHble
dOpMbl Ha KOMMIIEKCHOM NPOCTPaHCTBE.

EBknnooBsbl n
YHUTapHble
npocTpaHcTBa

EBKNMOOBbLI U YHUTapHbIE BEKTOPHbIE NpocTpaHcTea. AnvHa
BEKTOpa, yron mexay Bektopamu. HepaBeHcTBO Kowum-
ByHsikoBckoro. OpToHOpMUpOBaHHbIe Gasucel. [pouecc
opToroHanu3auun pama-LUmmuara. Onpegenutens Mpama.

https://edu.vsu
.ru/coursel/vie
w.php?id=978
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OpToroHansHoe gononHeHue. Npoekumsi BekTopa Ha
noanpocTpaHcTeo. MisomMopdmram eBKNnAOoBbIX U YHUTAPHbIX
npocTpaHcTB. JInHenHble pyHKUMoHanbl. ConpsXeHHoe
npocTpaHcTBo. ConpsibkeHHbIn 6a3unc. JIMHeNHbIM onepaTtop,
COMPSKEHHBIN K AaHHOMY. CMMMETPUYECKME U SPMUTOBBI
nHenHble onepaTopsbl, ux cnekTp. CylecTBoBaHne
CcoBCTBEHHOrO OPTOHOPMMPOBaHHOIO 6a3nca. OpToroHanbHble
N YHUTapHble NMHENHbIEe onepaTopbl, KAHOHUYeckui 6asnc
ans Hux. PasnoxeHne HeBbIPOXXAEHHOIro JIMHENHOMO
oneparopa B Npoun3BeAEHME MONOXUTENBHOMO 1
n3omeTpuyeckoro oneparopa. lNpuBeaeHve kBagpaTUYHON
(apmuToBOIN) hOPMBI K

rmaBHbIM OCAM.

2. MNpakTnyeckne 3aHATUSA

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTBa. JInHeHasi 3aBUCUMOCTb CUCTEM
BEKTOpPOB. Basnc n pasmepHOCTb NMMHENHOrO NPOCTPaHCTBA.
KoopauHatbl BekTopa B 3agaHHoM Gasuce. Misomopduam
BEKTOPHbIX NPOCTPaHCTB. MI30MOPHOCTb KOHEYHOMEPHbIX
NPOCTPaHCTB OANHAKOBOW pasMepHocTu. MaTtpuua nepexoga
oT ogHoro 6asuca k gpyromy. lNpeobpasoBaHne KoopanHaT
BEKTOPOB NP M3MeHeHnn 6asunca. NMognpocTpaHCTBO
BEKTOPHOro npocTpaHcTea. JInHenHas obonouka u paHr
cucTeMbl BEKTOPOB. lNepeceyeHne n cymma nogrnpocTpaHCTB,
npsimasi cymma noanpocTpaHCTB.

JInHenHble
oToGpaxeHust

JInHenHble oTOOpaXkeHNsa BEKTOPHbIX NpocTpaHcTB. MaTtpuua
NMHENHOro oTobpaxeHus. MIameHeHne MmaTpuLbl IMHENHOTO
oTOOpaxeHus Npu nepexoae K Apyrum 6asmcam. [encteus ¢
NMHeNHbIMU oToBpaxeHUsaMN. MNPOoCTPaHCTBO NMHENHbIX
oTobpaxeHuin. Agpo 1 obpas NMHENHOro oToBpaXeHus, Nx
pasmMepHocTU. JInHeliHble onepatopbl. O6paTHbI oneparop,
yCrioBue CyLLecTBoBaHUSA 06paTHOro onepartopa.
CobcTBEHHbIE BEKTOPBI 1 COBCTBEHHbIE 3HAYEHUS.
Xapaktepuctnyeckuim MHorodneH. Teopema MamunnbToHa-
Kanu. VMiHBapuaHTHbIe nognpocTpaHcTea. Kputepui
AnaroHanMsmpyemocT MatpuLbl

NNHENHOro onepaTopa.

>KopoaHosa cdopma
onepartopa

>KopaaHoBea knetka. >KopgaHoBa matpuua. KopHeBble
nognpocTpaHcTea. PasnoxeHne npocTpaHcTBa B NPSAMYIO
CYMMY LIMKIMYECKMX KOPHEBBIX MOANPOCTPaHCTB. Teopema o
YXOpAaHOoBOW HoOpMarbHOW chopmMe MaTpuLbl TIMHENHOrO
onepatopa B KOMMIEKCHOM 1 B BELLLECTBEHHOM NPOCTPaHCTBE.
EQMHCTBEHHOCTD XX0OpAaHOBOW HOpMaribHOW (hopMbl.

BunuHenHsie n
KBagpaTU4YHble

dopmbl

BunnHerHble popmbl. MaTpuua dunmHenHom popmbl.
CnmMmMeTpurYecKne N KOCOCMMMETPUYECKNE BUNNHENHbIE
dopmbl. KBagpaTtuyHble oopmbl. MeTogpl Jlarparxa n Axkobu
npvBeaeHnNst KBaapaTUYHON POPMbI K KAHOHUYECKOMY BUAY.
3akoH nHepumn. MNMonoxuTenbHoO onpegeneHHbie GopMbl.
Kputepuin CunbsecTtpa. NpueegeHne napbl KBagpaTUYHbIX
¢opM K KaHOHMYeCcKoMy BUAY. BununHerHble n kKBagpaTUYHble
hOopMbl Ha KOMMNJIEKCHOM MPOCTPaHCTBE.

EBknnooBbl 1
YHUTapHble
npocTpaHcTBa

EBKNnAoBbI M YHUTapHbIE BEKTOPHLIE NpOCcTpaHcTea. OnuHa
BEKTOpa, yron mexay sekropamu. HepaseHcTBo Kowm-
ByHsikoBckoro. OpToHopMMpoBaHHble 6a3uchl. Mpouecc
opToroHanusauun pama-lUmnara. Onpegenutens Npama.
OpToroHansHoe gononHeHue. Npoekuusa BekTopa Ha
noanpocTpaHcTeo. M3oMopdm3mM eBKNNOO0BLIX N YHUTaPHBLIX
npocTpaHcTB. JInHenHble pyHKUMOoHanbl. ConpsxXeHHoe
npocTpaHcTBo. ConpsiKeHHbIN 6asunc. JInHerHbIA onepaTop,
CONPSXEHHBIN K AaHHOMY. CMMMETPUYECKME U SPMUTOBBI
nuHeWHble onepaTopsl, ux cnekTp. CylecTBoBaHe
COBCTBEHHOro OPTOHOPMUPOBaAHHOIO Gasnca. OpToroHanbHbIe
W YHUTapHble NMHENHbIEe onepaTopsbl, KAHOHWYeckui 6asnc
Ans HuX. PasnoxeHvne HeBbIPOXAEHHOIro IMHENHOrO

https://edu.vsu
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w.php?id=978
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onepatopa B NPOM3BEAEHNE MOSNOXKUTENBHOIO U
n3omeTpudeckoro onepatopa. lNpnBegeHne KBagpaTuyHom
(spmwmToBOI) hOpMBI K
rnaBHbIM OCSAM.
13.2 Paspenbl gUucUUniuHbI U BUAbl 3aHATUN:
Buapl 3aHsaTUIA (YacoBs)
Ne HanmeHoBaHue pasgena
Jlabopa- | CamocTtosiTens-
n/n JONCUUNIINHBI Jlekumn | TNpakTnyeckue Bcero
TOpHblE Has pabota
1 | BeKTOpHbIE NPOCTPaHCTBA. 13 10 34 57
2 | JlnHewHble 0TOGPaXKeHUS. 13 10 34 57
3 | XXopgaHoBa dopma oneparopa. 14 10 34 58
4 | BunuvHelriHble N KBagpaTUYHbIE 15 10 34 59
dopMbl.
5 | EBknNnOoBbl M YHUTApHbIE 13 10 34 57
NPOCTPaHCTBa.
Ok3ameH 36
UToro: 68 50 170 324

14. MeToanyeckune ykasaHuA Ans odyyarowmxcsa Nno 0CBOEHUIO AUCLUNSIUHDI

B npouecce npenogaBaHus OUCUUNAUHBI UCMOMNB3YOTCA Takue BuAbl y4ebHon paboTbl, Kak
neKkunmn, npakTU4eckne 3aHATUSA, a Takke pasfuMyHble BuObl CaMOCTOATENbHOW paboThbl
obyvatomxcsa. Ha nekumsax pacckasbiBaeTcs TeopeTUYecKUn marepuari, Ha MpakTUYecKnx
3aHATUSAX peLuarTca NpUMepbl N0 TEOPETUYECKOMY MaTepuarny, NpoYnTaHHOMY Ha NneKkuusax.
Mpn n3yyeHumn kypca «JInHenHas anrebpa» obyvarowmmcs cnegyet BHMMATENbHO cnywaTtb u
KOHCNEKTUpoBaTb Marepuan, uanaraemblii Ha ayguTOpHbIX 3aHATUAX. [ns ero NoHUMaHus U
Ka4yeCTBEHHOro yCBOEHUsl pekoMeHayeTcs cnegyolasa nocrnegoBaTeribHOCTb AENCT BUN.

1. Mocne Kaxgow nekunn CcTyaeHTaM pekoMeHayeTca noapobHO pasobpaTb NpoYUTaHHbIN
TeopeTU4eckui maTtepuarn, BblyunTb BCe onpeaeneHna u opMynmpoBKn Teopem, pasobpaTtb
npuMepbl, pelleHHble Ha nekuuun. [epen cnegywowen nekumn obsisatenbHO MNOBTOPUTL
Marepwuan npegblayLien nekunu.

2. lepen npakTUYeCcKUM 3aHATMEeM 00si3aTenbHO NOBTOPUTH NEKLMOHHBIN MaTepuan. locne
NPaKTUYECKOro 3aHATUA elwe pa3 pa3obpaTtb pelleHHble Ha 3TOM 3aHATUW NpUMepbl, nocne
4Yyero NPUCTYNUTb K BbINOMHEHW0 AoMalHero 3agaHud. Ecnu npu peweHun npumepos,
3afaHHbIX Ha OOM, BO3HMKHYT BOMPOCHLl, 0Bs3aTenbHO 3adath Ha crnegyloweM npakTudeckoM
3aHATUN UK B NPUCYTCTBEHHBIW Yac npenogasaTternto.

3. lpwn noarotoBke K MNPaKTUYECKUM 3aHATUAM TMOBTOPUTb OCHOBHbIE MOHATUS MO Temam,
n3yunTb npumepsl. Pewas 3agaun, npegBapuTenbHO NOHATL, KAKOW TeopeTuyeckui martepunan
HY)XHO ucnonb3oBaTb. HameTuTb nnaH pelweHusd, nornpoboBaTb Ha €ro OCHOBE peLUTb
npaxkTuyeckme 3agadu.

4. Kpome 0BbIYHOrO Kypca B CUCTEME «ONEKTPOHHbIN YHUBEPCUTET», BCe Heobxoaumble Ans
yCBOEHUs Kypca mMarepuarnbl pasmMeLleHbl Takxe Ha cante drakynbTeTa
https://math.vsu.ru/wp/?page_id=937.

15. NepeyeHb OCHOBHOW U AOMNOSIHUTESIbHOMN NIUTEpaTypbl, PeCYypPCOB UHTEPHET,
Heob6XxoAMMbIX ANA OCBOEHUS AUCLIUNIIUHBI

a) OCHOBHas nMTeparypa:

Ne n/n NcToYHMK

1 Koctpukun A.V. Beegenne B anrebpy : y4eb. ans By3oB : B 3 4./ A.M.KocTpukuH.-M.: ®duamarnur,
2009.-4.1. OcHoBbl anrebpsbl. — 271 c.
Koctpukun A.N. BeegeHne B anredpy : ydeb. ans By3oB : B 3 4./ A.M.KocTpukuH.-M.: duamatnur,
2009.-4.2. JlnHeriHasa anrebpa. — 367 c.
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6) gononHuUTenbHaa nuTeparypa:

Ne n/n UcTouHMK

3 Kypow A.I'. Kypc Bbicen anrebpbl: y4eb. ons CTygeHTOB By30B, 00y4. MO cheumanbHOCTAM
“Matemartuka’, “NpuknagHas matemaTtuka’/ A.l.Kypow.-Cl16.: JlaHb, 2004. — 431 c.

4 dapgees [.K. Jlekunmn no anredpe: y4eb. nocobme ansa Bysos/ [.K.®agnees.-Cl16.:J1aHb,2004. — 415 c.

5 Koctpukun A.N. BeegeHne B anredpy : ydeb. ans By3oB : B 3 4./ A.W.KocTpukuH.-M.: duamatnur,
2000.4.3. OcHoBHbIEe CTPYKTYpbl anrebpbl. — 272 c.

6 Bopesuy 3. U. Onpegenutenu n matpuubl : yiuebHoe nocobue / 3.1. Bopesny .— U3g. 4-e, ctep. —
ChNo. [v gp.] : NaHb, 2004 .— 183, [1] c.
Beknemnwesa J1.A. COOpHVMK 3agay MO aHanNUTUYECKOW reoMETpUM U NuHenHowm anrebpe: yded.

7 nocobve gnsa crtygeHTtoB By3oB/ JI.A.Beknemuwena, A.lO.MNeTposun, H.AMybapos.-M.: Hayka, 1987 .-
494 c.

8 MpockypsikoB N.B. C6opHUK 3agay no nuHernHon anredpe: y4eb. nocobmne ons cTyneHToB U3nKo-mar.
cneunanbHocTen By3oB / U.B.lMpockypsikos.-M.: J1ab. 6a3oBbix 3HaHui, 2002. — 382 c.
UnbuH B. A. JluHenHas anrebpa : yuebHuk onsa ctya. dous. cneumanbHOCTEN U cneumnansHOCTM

9 "MpuknagHan matematuka" / B. A. UnbuH, 3. I. Mo3Hsak .— U3g. 6-e, ctep. — M. : dusmarnut, 2004.—
278 c.
depopuyk B. B. Kypc aHanuTnyeckon reoMmeTpum 1 NMHenHon anrebpbl : YyebHoe nocobne onsa crya.

10 Mex.-MaT. cneumanbHocTen yH-ToB / B. B. ®epopuyk .— 2-e n3a., ucnp. — M. : sg-so HL| SHAC,
2001 .—327,[1] c.
MoctHukoB M. M. NluHenHasn anrebpa n guddpepeHuymnanbHas reometTpus : YuebHoe nocobue ans cTya.

11 BY30B, 00y4.Mno cneumansHocTn "Martematumka" / M.M. MoctHukoB .— M. : "Hayka" maB. pea. ¢us.-marT.
nnt-pbl, 1979 .— 311,[1]c.

12 MoctHukoB M. M.JInHenHasa anrebpa : YuyebHoe nocobue and cTyd. By3oB, 06y4.no cneunanbHoCTH
"Matematuka" / M.M. MocTHukoB .— M. : "Hayka" ['nas. peg. ¢ma.-mat. nuT-pbl, 1986 .— 400 c.
Wwunos I'. E.MaTematnyeckmin aHanms : KoHe4HOMepHbIe NMHEHbIE NPOCTpPaHCcTBa: Y4eb. nocobue

13 i .
ang crya.yH-toB .— M. : Hayka: duamarnut, 1969 .— 432 c.

14 lonoeuHa J1. N.JInHenHasa anrebpa n HekoTopble ee NpUNoxXeHns : ydebHoe nocobue ans cTyd. BTy30B
/ NN.W. TonoenHa .— M. : Hayka, 1985 .— 392 c.

15 Edumos H. B.JluHenHas anrebpa n mHoromepHasi reometpus / H. B. Edommos, 3. P. Po3zeHgopH .— 3-e
n3g., ctep. — M. : dusmatnur, 2004 .— 463, [1] c.

16 Xanwmouu .. KoHeuHoMepHble BeKTOpHble npocTpaHcTea / 1. Xanmouw ; nep. ¢ aHrn. [.9. bopucosa,
[.A. Pankoa .— M. : duamarnmr, 1963 .— 262, [1] c.

17 C6opHuk 3agad no anrebpe / B.A. AptamoHos, FO.A. baxtypuvH, 3.6. Bunbep ; nog pea. A.W.
KocTpukunHa .— 3-e u3a., ucnp. u gon. — M. : dusmarnur, 2001 .— 463 c.

18 Wkpamos X. [. 3agayHuk no nuHeriHon anrebpe : ydebHoe nocobue / X.[. Nkpamos ; nog pea. B.B.
BoesoagnHa .— U3ga. 2-e, ucnp. — CI16 ; M. ; KpacHogap : JlaHb, 2006 .— 319 c.

19 Anrebpa n Teopusa uducen: meTon. ykasaHusa ansa ctyd. 1 kypca mat. dak./ coct. H.M.BnnsHskos,
B.®.Cy660TMH.-BopoHex : BI'Y, 1990.-4.1.- 22 c.

20 Anrebpa n Teopus 4ducen: meTon. ykasanus onda ctyg. 1 kypca mar. dak./ coct. H.M.BnuaHskos,
B.9.Cy660TnH.-BopoHex : BI'Y, 1990.-4.11.- 22 c.

21 Anrebpa n Teopua uncen: metod. ykasaHus gna ctyg. 1 kypca mar. dak./ coct. H.M.BnusHsikos,
B.9.Cy660TnH.-BopoHex : BI'Y, 1990.-4.11l.- 15 c.

29 Anrebpa u Teopus unicen: Metod. ykasauus ans ctyd. 1 kypca mar. dak./ cocT. H.M.BnusHskos,
B.®$.Cyb660TmH.-BopoHex : BI'Y, 1990.-4.IV.- 23 c.

23 Anrebpa n Teopus uucen: MeTton. ykasanusa ans ctyd. 1 kypca mart. dak./ coct. H.M.BnmsHskos,
B.9.Cy660TMH.-BopoHex : BI'Y, 1990.-4.V.- 20 c.

o Anrebpa n Teopus umcen: Meton. ykasaHus ana ctyd. 1 kypca mar. gak./ coct. H.M.bnusHsikoB
B.9.Cy660TnH.-BopoHex : BI'Y, 1990.-4.VI.- 15 c.

o5 KomnnekcHble yucna: MeToq. ykasaHus anst ctygeHtoB 1 kypca mat. gak./ coct. H.M.bnnsHskoB. —
BopoHex: BI'Y, 1995.- 20 c.

26 OneMeHTbl TEOPUN MHOXKECTB : y4ebHO-MeToamyeckoe nocobre ongd By3oB / BOpoHeX. roc. yH-T; COCT.
H.M. Bninsnsakos .— Boponex : UIML, BI'Y, 2008 .— 46 c.

27 MpockypsikoB U.B. CBopHUK 3agay no nuHenHow anrebpe: yueb. nocobue ans cTyaeHToB M3UKO-MaT.
cneumanbHocTel By30B / V.B.Mpockypsikos.-M.: Jlab. 6a3oBbix 3HaHui, 2002. — 382 c.

28 ®annees O.K. 3agaun no Beiclien anrebpe: yd4eb. nocobve Ans CTyoeHTOB BY30B, OOy4. MO Mar.

cneunansHocTam/ [.K.®apaees, N.C.ComuHckmin.-Cl16.: JlaHb, 2004.-287 c.




B) 0a3bl AaHHbIX, I/IH(bOpMaLI,I/IOHHO-CﬂpaBO‘-IHbIe N NMONCKOBbIE CUCTEMbI.

Ne n/n UcTouHMK

29 http://www.lib.vsu.ru/?p=4 - OnekTpoHHbIN kaTanor 3HB BI'Y

30 https://edu.vsu.ru/course/view.php?id=9781- OneKTPOHHbINA Kypc
31 https://math.vsu.ru/wp/?page id=937 — Cant cdakynbTeTa

16. NepeyeHb y4eOHO-MeTOANYECKOrO ob6ecneyeHUs ANA CaMOCTOATENIbHOW paboThbl

Ne n/n NcToYHMK

1 Koctpukun A.N. BeegeHne B anredpy : yd4eb. ans By3oB : B 3 4./ A.N.KocTpukuH.-M.: duamatnur,
2009.-4.1. OcHosbl anrebpbl. — 271 c.
Koctpukun A.N. BeegeHne B anrebpy : y4eb. anga BysoB : B 3 4./ A.N.KocTpukmH.-M.: duamatnur,
2009.-4.2. JlnHeriHasa anrebpa. — 367 c.
Kypow A.I'. Kypc Bbicwen anrebpbl: y4eb. Ons CTyQeHTOB BY30B, OOy4. Mo CheuuansHOCTSAM
3 “Matematuka”, “lNMpuknagHaa matematuka”/ A.lM.Kypoww.-CI16.: JlaHub, 2007. — 560 c.
https://lanbook.lib.vsu.ru/books/element.php?pll_id=527
®apnees [.K. Nlekunn no anredpe: y4eb. nocobme ana sysos/ [.K.dannees.-Cl16.:JlaHb, 2007.— 416 c.
https://lanbook.lib.vsu.ru/books/element.php?pll_id=397
5 MNMonoxeHne 06 opraHMsauum camocTosTenbHOW paboTbl  obyqawowmxcs B BopoHexckom
rocyaapCTBEHHOM YH/MBEpCUTETE

2

17. MaTepunanbHO-TeXHUYECKOe obecneyeHne AUCLUNIIUHBI:

AvcumnnuHa MoxeT peann3oBbiBaTbCHA C MPUMEHEeHUEM OUCTaHLMOHHbIX obpasoBaTeribHbIX
TEXHOMOrMM,  Hanpumep, Ha nnatopMme  «IONEKTPOHHbIN yHuBepcuter  BlY»
(https://edu.vsu.ru/course/view.php?id=9781).

lMepeyeHb Heob6xoanMMOro NporpaMmMHoOro obecneveHus: onepaumoHHasa cuctema Windows mnm
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3ep Mozilla Firefox, Opera nnn
Internet.

18. MaTepnanbHO-TeXHNYECKOe obecneyeHme QUCLUUNNUHbI:

CneunanunsnpoBaHHasa mebernb.

[na camocToATenbHOM paboThl UCMOMb3YETCs KNacC C KOMMNbIOTEPHOW TEXHUKOW, OCHALLLEHHbIN
HeobXoAUMbIM MPOrpaMMHbIM  OBecnevYeHnemMm, INEeKTPOHHbIMU  y4ebHbIMM nocobusamun  un
3aKoHoAaTeNnbHO - MPaBOBOWM W HOPMATMBHOW MOWUCKOBOWM CUCTEMOW, UMEKLLUN BbIXO4 B
rnobanbHyto CETb.

19. PoHA OLEHOYHbIX CPeaAcTB:

OueHou4HblIe cpeacTBa ANA NPOoBeAEeHUA TEKYLLEN U MPOMEXYTOYHOM aTTecTauum
lMopagok  oueHkn ocBoeHus  obyyawwmmuca y4ebHOro maTepuana  onpegensercs
cogepXaHveMm cnegywmx pasgenos AUCLUNIIVHDI:

NuamkaTop(bl)
Ne HanmeHoBaHue pasgena
KomneTeHuus(n) OOCTUXKEHMSA OueHouHble cpeacTBa
n/n aNcunnnmHbl (Mogynst) KOMNETEHLIM
1 BekTopHble NpocTpaHCcTBa OnK-1 OMK-1.2. OMK-1.3 [omaluHne 3agaHus,
- ' KOHTposnbHas pabota Ne 1
2 JInHenHble oToOpaXkeHns OnK-1 OrlK-1.1, OlMK-1.2, | JomaluHue 3agaHus,
OlK-1.3 KOHTporbHasa paboTa Ne 1
3 XoppaHosa dopMa onepatopa OMK-1 OMK-1.1 JomaluHue 3apaHns,
' KOHTpornbHas pabota Ne 1
4 BunuHenHble 1 KBagpaTUyHbIEe OMK-1 OMK-1.1. OMK-1.2 [JomawHune 3agaHus,
dopmbl o ' KOHTponbHasa pabota Ne 2
5 EBKNnOoBbl M yHUTapHbIE ONK-1 OMK-1.1. OMK-1.2 [omaluHve 3apaHus,
npocTpaHcTBa " ' KOHTporbHasa paboTa Ne 2
[MpomexyToyHasa aTtTecTaums 3ayeT BbICTaBMAETCA Npu
dopma KoHTpons — 3a4éT ycreLHon caaye
KOHTPOIbHbIX paboT
lMpomexyToyHasa atTecTaums lMepeyeHb BONPOCOB K
dPopma KOHTPONS - 9K3aMeH 9K3aMeHY



http://www.lib.vsu.ru/?p=4
https://edu.vsu.ru/enrol/index.php?id=6025-
https://edu.vsu.ru/enrol/index.php?id=6025-
https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=
https://edu.vsu.ru/course/view.php?id=9781

20. TunoBble OLEHOYHbLIE cpeacTBa M MeToAMYECKMe MaTtepuanbl, onpeaensiowue
npoueaypbl OLeHUBAHUA

20.1. TeKyLUMMN KOHTPOSIb yCNeBaeMoCTu

KoHTponb ycneBaemMocTU nNO AUCUMMAWHE OCYLLECTBMASETCA C MOMOLLbIO  CrnegyloLwmx
OLIEHOYHbIX CPEACTB:

HdomawHue 3adaHus:

1o meme 1 BekmopHbIe npocmpaHcmea

dapaees [1.K., ComuHckmn N.C. COopHMK 3agay no Bbiclien anrebpe. y4eb. nocobue / [1.K.
dagpnees, N.C. ComuHckun; - M., 1977. — 288 c.

3apaHuna NeNe 642,643,644,647,649,674,676,680,681, 1279, 1280, 1281, 1284, 1287, 1290-
1293, 1297, 1301, 1302, 1310-1313, 1317, 1320-1322, 1324, 1328

[1lo meme 2 JluHelHble omobpaxeHusi

dapnees [1.K., ComuHckmn N.C. COopHMK 3agay no Bbiclien anredpe. y4eb. nocobue / [0.K.
dapnpees, N.C. ComuHckmin; - M., 1977. — 288 c.

3ananunsa NeNe 1434-1446, 1448, 1449, 1450,1452,1453,1454,1457,1458, 1489, 1490, 1465-
1474, 1479-1483,1496, 1497,1499

[lo meme 3 XKopdaHosa hopma onepamopa

MpockypsikoB N.B. CoopHMK 3agay no nuHenHon anredpe : yueb. nocobue / N.B.
MpockypsikoB;— CaHkT-lNeTepbypr: NlaHb, 2010. — 475 c.

3apaHusa NeNe 1090 -1104

[1lo meme 4 bunuHelHble U K8adpamuYHble pOPMbI

Mpockypsikos N.B. CoopHMK 3agay no nuHenHon anrebpe : yyeb. nocobue / N.B.

MpockypsikoB;— CaHkT-lNeTepbypr: INlaHb, 2010. — 475 c.

3apaHumsa NeNe 1361-1363,1357-1360,1370-1372,1402,1403

[1lo meme 5 Eeknudosbl U yHUmMapHhbIe npocmpaHcmea

Mpockypsikos U.B. COopHMK 3agay no nuHenHon anredpe : y4eb. nocobue / N.B.

MpockypsikoB;— CaHkT-MNeTepbypr: NlaHb, 2010. — 475 c.

3apaHna NeNe1366, 1367, 1402, 1403

MNepeyeHb BONPOCOB K 3a4eTy: OLEHKa 3HaHU NpU NPOBEAEHUN 3a4eTa BEAEeTCs C YY4ETOM
pesynbTaTta paboTbl B Xo4e cemecTpa, pe3yribTaToM BbINOMHEHUSI KOHTPOSbHbIX paboT.




MpumepHbLIN NepeYeHb 3aday Ans KOHTPONbLHOU paboTbl Ne1i:

1.

on

B npocrpancree Mo (R) kBaapaTHbix MaTpuil 2x 2 neficTBYIOT JIHHEHHbIE ollepa-

topul @ 1 W, onpejeasiemsie 10 cieayiomuy npasmiam: ®X = XT UX = AX
a b .

e A = ¢qukcuposannasg Marpuua. Haitru eyneprnozunun oneparo-
c

poe @W u W,

. B npoerpauncree R? JelicTeyeT JINHellHbI olepaTop @, olpele/leHHbIl paBet-

crBoM @(x) = (x,a)a, rae vepes (-,-) 06O3HAUEHO CKAJISIPHOE [PON3BEEHNE

BeKTOpoB, BekTop @ = (1,1, 1). Haitru sixpo u obpas oneparopa .

. ,E[(JKH'.?H'I]::._ UTO JIHHeHOe NOANpoCTPaHCTBO, HATAHYTOS Ha Jl H’Jﬁ}-’fﬂ CHCTEMY Co0-

CTBEHHBIX BEKTOPOB llpﬂt)ﬁpﬂﬁﬂﬂﬁl-lll}l L, HHBAPHAHTHO OTHOCHTE/IBHO (2.

. Moskno i HpHBECTH MATPUHILY JIHHEeHOTO 11_[3{.‘{'}‘6I'}&'3UHﬂH11H K JHaroHa/IbHOMY

BHIY IIYTeM Hepexolda K HOBOMY 63311['.’}-’. Haitru sror Hazne n COOTBETCTBY LY HD

My MATPUILY.

6 -5 -3
3 -2 -2
2 -2 0

. Haitru mopaanosy cdopmy MaTpuibl:

9 -6 =2
18 —12 -3
18 -9 -6




MpumMepHbLIN NepeYeHb 3aaay Anst KOHTPONbLHOU Pab6oTbl Ne2:

1. Ilpumenss npolece OpTOroHAJIN3AINN, HOCTPOUTE OPTOrOHAJLHLI Dazne 1o/-
[IPOCTPAHCTBA, HATSHYTOIO HA JIAHHY10 cicteMmy Bektopos: (1,2, 2. —1), (1,1, -5, 3),

(3,2,8,—7).
/_).' H_‘\-'{"'l'b B HEKOTOPOM 6':'1'.311['L‘ l"K'rl.lEipllL}[‘ HpoOU3BEIcHHE Fa/AHO all.'lllll[?ﬁllﬂfl (lJUl}-

. : " - .~ . P e - FE
MO Jr a4 JIMHeHHOS 1IDeoopazoBanie o MaTpHUEH _-‘-1. H'rllll'll MATPHIY _"-!. o=

||IJHH‘\'(:‘11HU1'U ||l)l"(JGIJH’.5U‘liH||||H ‘r"ﬁ* B TOM X 6&‘311('[‘:
f =2z + 3xays + x3y3 + 2140 + 22211 + T1Y3 + T3y + Taysz + T3yo.

2 1 1
A=1]1-1 -3 1
1 2 -1

3. Hpusectn crneayiouyio GopMy K KAHOHHYECKOMY BHIY € HOMOIILID MeToja
Jlarpanxa:

2 5.2 2 :
x] — 2z5 + 3 + 21119 + 47175 + 22073.

4, HI)IIBL‘["FH CJIe VIOV (1}{1[)}.1_‘»' K KAHOHHUYeCKOMY BHJLY € IHOMOUIBHY METO/08 O]

TOIMNHAIBHBIX lllll"(lﬁpﬁfﬂﬂliﬂllllI"IZ

11:{'? + 5.‘;::1). + 2.;'% + 162129 4+ 42123 — 202015,

on

HaiiTi Bee 3HaeHns HapaleTpa. A, HPH ROTOPBIX [HOJIOAAHTENBHO OLIpe1e/1eHa

CeIVIONEas KBaIpaTHiHasd {IJUI IMAL

= 5 F 2
dry] + x5 + x5+ 4drywe — 2Ar115 — 21073,

TekyWwnn KoHTpoOnb npeacrtaBnaer cobou NPOBEPKY YCBOEHUA y4yebHOro MmaTtepuana
TEeopeTUYECKOro 1 NPakTUYECKoro xapakrepa, perynspHo OCyLecTBAAEeMY0 Ha 3aHATUAX.

Llenb TekyLero KOHTpons:

OnpeneneHne ypoBHA CGOPMUPOBAHHOCTM MNpPodecCMoHanbHbiX KOMMETEHUNN, 3HAHUA W
HaBbIKOB AeATeNbHOCTU B 06nacTn 3HaHWW, n3naraemMblix B Kypce.

3afaun TeKyLero KOHTPONA: NPOBECTU OLEHMBaHNE

1. YpPOBHSI OCBOEHMS TEOpPEeTUYECKMX W MPaAKTUYECKUX TMOHATUWA, HAYYHbIX OCHOB
npodeccnoHanbHON eaTenbHOCTY;

2. cTeNeHN TOTOBHOCTM OBy4vatoLlerocsi NPUMEHATb TeopeTUYeCcKme U NpakTu4eckme 3HaHus m
NpodecCMOoHarnbHO 3Ha4YUMYH MHGOPMaLM, COPMUPOBAHHOCTN KOTHUTUBHbLIX YMEHNUN.

3. MNpUOBPETEHHbIX YMEHUW, NPOMECCUMOHANbHO 3Ha4YUMbIX Ans  nNpodecCuoHanbHou
AesaATenbHOCTU.

Tekyulnn KOHTpONb MpefHasHayeH aOns NpoBepKM xoda W KadecTBa (popmMmpoBaHUs
KOMMNEeTeHUMn, CTUMynupoBaHus y4vyebHonm paboTbl obyyaemblX M COBEPLUEHCTBOBAHUSA
METOANKN OCBOEHUSA HOBbIX 3HaHM. OH obecneynBaeTcsa NpoBegeHNEM KOHTPOSbHbIX paboT.




B xogoe koHTpomnbHOM pabotbl obydvawwemyca Bblgaetcsd KMM ¢ npakTMyeckum nepeyHem
3ag0aHUn 1 npeanaraeTcs pewnTtb AaHHble 3agaHusa. B xoge BbINOMHEHUS 3ag4aHUM MOXHO
nonb3oBaTbCA NOOOM NuTepaTypomn, orpaHn4eHne no BpemeHn 90 MUHYT.

Ecnn Tekywass atTectauma nNpoBOAMTCA B AUCTAHUMOHHOM dopmarte, TO oby4varowmincs
AOMKEH WMETb KOMMNbITEP M AOCTYN B CUCTEMY «ONEKTPOHHbLIA yHuBepcuteT». Ecnn y
obyyatouierocs OTCYTCTBYeT Heobxoaumoe obopyaoBaHue unM JOCTyn B CUCTEMY, TO OH
06a3aH coobwmnTb npenogasatento 06 3aToM 3a 2 paboumx AHA. Ha KOHTponbHyt paboTy B
ANCTAHUMOHHOM pexnmMe OTBOAMTCS OrpaHmyeHune no spemerHn 120 MuHyT.

20.2. NNpomeXxyTo4yHaa aTrectauusa

MpomexyToyHasa arTectaumsa npegHasHayeHa Ans onpeferneHnss ypoBHSE OCBOEHUS BCEro
obbema y4yebHonm pgucumnnuHbel. lNMpomexyTodHaa artTectauus no gucuunnuHe «JlvHenHas
anrebpa» npoBoanTCs B hopMe 3a4eTa 1 aKk3ameHa.

MpomexyTouHaa aTtTecTaumsi, Kak npaBuio, OCYLLUECTBASETCHA B KOHUE cemecTp. PesynbTarbl
Tekylen artrtectauum obydarlerocs no peweHno Kadeapbl MOryT ObiTb YYTEHbl MNpu
npoBedEeHNN TMPOMEXYyTo4yHon artectaumun. [lpnm Hecormacum CTydeHTa, emy [aeTcs
BO3MOXHOCTb NMPOWTM NPOMEXYTOYHYI aTtTecTaumo (6e3 yyeta ero Tekywmx arrectauum) Ha
oOLWMX OCHOBAHUSIX.

Mpn npoBegeHnn 3aveTa y4yUTbIBAKOTCA pe3yrbTaTbl KOHTPOSibHOWM paboTbl. Ona nonyyvyeHus
OLlEHKM «3a4TeHO» Ha 3a4yeTe y obyyarollerocs OOMKHbl MMETbCS UMNU OLEHKU «3a4vTeHO» MNo
KOHTpONbHOW paboTe unn CTyOEeHT AOSKEeH pewnTb  COOTBETCTBYKLWME 3adadnm B Xxofe
npoBeaeHnsa 3adeta. KoHTponbHasa pabota — no 10 6annoB 3a Kaxayto NpaBUITbHO PELLEHHYHO
3agady KOHTponbHOM paboTbl. [Mpyn nony4yeHun He meHee MNosioBMHbLI HGanmnoB BbICTaABNSAETCSA
OLIEHKa «3a4TeHOY.

lMpn npoBeaeHUn ak3aMmeHa 0by4aroLMINCs JOSKEH OTBETUTb HAa COOTBETCTBYIOLLNE BOMNPOCHI B
Xo[e 3K3ameHa.

[1prmepHbIN NepeyYeHb BOMPOCOB:

1 | JInHenHble NpoCcTpaHCcTBa.

2 | JluHerHas 3aBMCUMOCTb Y HE3aBUCMMOCTb BEKTOPOB

3 | basuc, koopamHaTbl, pa3mMepHOCTb NPOCTPaHCTBA

4 | 'somopdun3M NMHENHBIX NPOCTPaHCTB

5 MaTpuua nepexoga oT ogHoro 6asuca k gpyromy, npeobpasoBaHme KOOpAMHAT BeEKTopa
npu nameHeHnn Gasuca

6 | NognpocTpaHcTBa NMHENHOrO NPOCTPAHCTBA

7 | Cymma 1 nepecedeHne nognpocTpaHCcTB

8 | Npsamas cymma noAanpocTpaHCTB

9 | JluHenHble onepartopsl

10 | MaTtpuua NMHENHoOro oneparopa

11 | lencTBUA C NUHENHBIMW oneparopamMu

12 | AHHYNUpyKLNe MHOrOYrEHbI

13 | OBpaTtHbI onepatop

14 | JlnHelrHbIN onepatop, gencteyowmi n3 R"s R"

15 | Agpo n obpas nuHenHoro onepaTtopa. PaHr n gedekt oneparopa

16 | CobcTBEHHbIE BEKTOPbLI M COBCTBEHHbIE 3HAYEHMS NIMHENHOrO onepaTopa

17 | Teopema NamunbToHa-Kanu

18 | ViIHBapmnaHTHble NognpocTpaHcTBa

19 | XXopgaHoBa ®opma maTpuubl IMHEMHOrO onepaTopa

20 EBkNnMOoOBO M yHUTapHOe npocTpaHcTBa. [nnHa BekTopa, Yron Mexay BeKTopamu,
opToroHanbHocTb. HepaeseHcTBO Kowun-byHskosckoro-Lsapua




21 | OpToHOPMMPOBaHHLIN Ba3suc. Npouecc opToroHanbHOCTH

22
noanpoCTPaHCTBO

Onpe,uenMTenb Fpama. OpTOFOHaJ'IbHOG OOrMoriHeHune. npoeKLl,I/IFI BEKTOopa

Ha

23 | Nlsomopdhun3mM eBKNMAO0BbIX U YHUTAPHbLIX NPOCTPAHCTB

24 | ConpsixxeHHoe npocTpaHcTBO. ConpsixkeHHbIn 6a3uc

25 | ConpsixeHHbIN onepaTop, ero CBOMCTBa

26 | CamoconpsiKeHHbIM onepaTtop, ero CTpykTypa

27 | 'someTpudeckuin onepartop, ero CTpykrypa

28 | CTpyKTypa NMHEeNHbIX OnepaTopoB B €BKMNAO0BLIX M YHUTAPHbLIX NPOCTPaHCTBaX

Kputepuun oLeHUBaHUSA KOMMNETeHLUI LLikana oueHoOK

«3a4TeHO» BbICTABMSAETCH CTYAEHTY, KOTOPbIN MNPOYHO YCBOWM MPEeayCMOTPEHHbIN | «3a4yTeHOo»
nporpaMmHbIN MaTepuarn; nokasan rinybokne cuctemaTtusnpoBaHHble 3HaHUS, BnageeT
npreMamun paccyXgeHusi U COomnocTaBnseT martepuan n3 pasHblX UCTOYHUKOB: TEOPUIO
CBA3bIBAET C MPaKTUKOW, APYIMMUM TeMamu [OaHHOro Kypca, APYrux u3ydaembix
npeameToB; 6e3 owMBOK BbIMOMHWI NpakTu4eckoe 3agaHue.

O6s3atenbHbiM YCNOBMEM BbICTABMEHHOW OLIEHKM SBMSETCS MpaBuilbHOE pelleHue
KOHTPOmbHbIX paboT, cucTematmyeckass akTMBHasd paboTa Ha NEKUMOHHbIX W
NPaKTUYECKUX 3aHATUSAX.

«He 3a4TeHo» BbicTaBnsieTcsa CTyOeHTy, KOTOprVI He cnpaBuiica ¢ 3agaHnAamMmn ouneta, | «He 3auTeHo»

B OTBETaX Ha gpyrue BOrnpocbl 4onycTtun cyleCTtBeHHble owmnbkn. He MoxeT oTBETUTL
Ha AONOJIHUTENbHbIE BOMPOCHI, NpeanoXXeHHble NpenogaBaTesieM.

[nsa oueHnBaHus pe3ynbTaTtoB 06y‘-IeHI/1$I Ha 3K3aMeHe UCNOJIb3YKTCA crieaywuimne

nokasartenu:
1) 3HaHNe TeopEeTUYECKNX OCHOB;
2) yMeHVe pellaTb 3a4auu
3) YMEHUs NPUMEHATL 3HaHUSA B NpodheccnoHansHon caepe;
4) ycnewHoe NpoxXoXaeHne TekyLwemn artectaymm.

ﬂ,]’lﬂ oueHnBaHNA pe3yrbTaToB 3K3aMeHa NCMNOoNb3yeTCA WkKasa: «OTITMYHO», «XOPOLUO»,

«yOoBJI1ETBOPUTENTBHO», «KHEYyOJOBJ1E€TBOPUTEIIbHOY.

CooTHOLLeHWe nokasaTernemn, KpUTEPMEB U LLKarbl OLeHNBaHWS pe3ynbTaToB 00y4YeHust

nokasaHbl B criegyrowlen tabnuue:

Kputepumu oueHMBaHUs KOMNEeTeHL N LLkana oueHoK
[MonHbIN 1 NpaBKIbHLIN OTBET Ha 06a Bonpoca buneTta. OTtnnyHo
HeTo4HOCTM B OTBETE Ha Bonpockl buneTa. XopoLio
CylecTBeHHbIE HEAOYETHI B OTBETE Ha BONPOCHI buneTa. Y 00BNETBOPUTENBHO
[MonHOCTBLIO HE pacKpbIT, NO KparHen Mepe, 0auH BoNpoc bunera. HeygosneTBoTensHO

20.3 ®oHA oOueHOYHbIX cpeactB CchPOPMUPOBAHHOCTU
pekoMeHAyeMbIN ANs NpoBeAeHUA AUarHoCTU4YeCcKkux padotr

KOMMNeTeHUUn CTYAEHTOB,




Nel, Jluneliastt onepatop A : B — R HaswsBaeTcs oOPATHMBIM, €CIIH CYIIECTEVET
JUHEHRH onepaTop B 1 B — R Takoil, 1To..,

a) AB =BA=1;

0) AB=FBA= A

N2 Ec/H BRITIOJTHEHBI CJIEVIONIHE CROMCTRA:

1) A(Z+3) = A + Ag. VT, § € L;

2)A(aT) = aAZ VT € La € K

st oneparopa A @ L — L. 3anandoro Ha JmHeiiHoM npocTpaHeree L Han momem K
To onepatop A Ha3bIBaeTCsH

a) JIMHEIHBIM;

©) obpaTHRIM;

B} OOpATHMBIM.

Ned Ecomm A, B JwHeliHBIE 0UepaTophl, JEACTEYIONIHE Ha JHHEeHHOM npocTpadcTee L,
TO OlepaTop, onepeaenseMelil pageHcTsoM (AB)x = A(Bz),Vr € L, Hassipaercs

a) Cyneprosuiineii;

) cyMMOiL

Ned Tlyers A @ L™ — L™ — nuselinsni onepatop. Torga cyMma pasMepHocTeil gpa |
obpasa onepatopa A pasHA

a) pasmepHoCcTH oToDparkaemoro npocrpaHcTsa L™

D) HanMeHBINEH PA3MEDHOCTH H3 pasMepHocTedl sapa u obpasa onepatopa A;

Neh Jlunelinwiii onepatop A @ L — L HasbiBaeTcs HeBRIPOMK IEHHBIM, ECJIH

a) KerA = {6};

6) KerA # {d}.

NG flpaisierest s cKaJdsipHOe npouseenenne (r,y) Ha R SuwimHelHol dhopmoii?

J1A.

M7 Kaxoit B uMmeeT Marpuna Gumnnelinoil dopuvel A(z, y) = 32y, — 8Tays + 219 B
Bazuce e; = (1,0), e = (0,1)7

3 1
A= ( o )

OTgeT:

N8 SIpasiercs am caeayomas Ouanaeiiaas hopma A(x, y) = z,y, +2X 0+ 2101, +221s
cHMMeTpHYIecKol OmmnHeitHol dopuoii?

Ja

N Kakoii Buj uMeer Marpuna 6umnetinoit hopmer A(x, y) = 2x,y; — 6zoys + 32175 +
drsy; B Bazuce e = (1,0), e, = (0,1)7

OTgeT:
2 3
—(2%)

Nl JInneiinwni onepatop A : B — R, aeficTreyomnnil Ha eBEJIRI0BOM HIH YVHATADHOM
npocTpaHcTBe @ HASLIBAETCS ONEPATOPOM HPOCTOli CTPYETVPBI, €CJIH CYIIECTEVET OpPTO-
HOPMHPOBAHHEIN Daznc [, B KOTOpOM MAaTpHIA olepaTtopa A uMeer ... BHIL

JIMATOHAIBHBIH

Kputepuu n wkansi oueHnBaHua 3agaHmm ®OC:

1) 3agaHusa 3akpbiToro TMna (BbI6OP OAHOro BapuaHTa OTBeTa, BEpHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIii OTBET;
o 0 6annoe — ykaszaH HEBEpPHbII OTBET.



2) 3agaHnsg OTKPbLITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna — ykasaH BepHblii OTBET;
« 0 Gannoe — ykasaH HEBEPHbI OTBET.

3) 3agaHus oTKpbITOro TMna (41cno):

e 2 6anna — ykasaH BepHbIil OTBET;
e 0 6annoB — ykasaH HEBEPHbIN OTBET.

3apaHusn pasgena 20.3 peKOMeHAYHTCSA K MCNONb30BaHUIO NpU NPoBeaeHUU
ANAarHOCTUYECKUX PaboT € Lenblo OLEeHKU OCTaTOUYHbIX pe3yJfibTaTOB OCBOEHUSA AaHHOMN
AUCUUNNUHBbI (3HaHUW, YMEHUIN, HaBbIKOB).

Mporpamma pekomeHgoBaHa HMC maTtematunyeckoro gakynbteta npotokon Ne 0500-03
oT 24.03.2022 .



	МИНОБРНАУКИ РОССИИ
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ
	ВЫСШЕГО  ОБРАЗОВАНИЯ
	«ВОРОНЕЖСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ»
	(ФГБОУ ВО ВГУ)
	УТВЕРЖДАЮ
	Заведующий кафедрой
	алгебры и математических
	методов гидродинамики
	________________(Звягин В.Г.)
	подпись, расшифровка подписи
	14.04.2022 г.
	РАБОЧАЯ ПРОГРАММА УЧЕБНОЙ ДИСЦИПЛИНЫ
	Б1.О.10 Линейная алгебра
	1. Шифр и наименование направления подготовки:
	01.05.01 Фундаментальные математика и механика
	2. Профиль подготовки: Современные методы теории функций в математике и механике
	3. Квалификация выпускника: Математик. Механик. Преподаватель
	4. Форма образования: Очная
	5. Кафедра, отвечающая за реализацию дисциплины: Кафедра алгебры и математических методов гидродинамики
	6. Составители программы: доцент, к.ф.-м.н. Адамова Римма Сергеевна
	7. Рекомендована: НМС математического факультета протокол № 0500-03
	от 24.03.2022 г.
	8. Учебный год:  2022-2023                              Семестр(-ы):    2
	10. Место учебной дисциплины в структуре ООП:
	11. Компетенции обучающегося, формируемые в результате освоения дисциплины:
	12. Объем дисциплины в зачетных единицах/часах в соответствии с учебным планом — 9/ 324.
	Программа рекомендована НМС математического факультета протокол № 0500-03
	от 24.03.2022 г. (1)

