MMHOBPHAYKN POCCUU
®ENEPANIbHOE MOCYIAPCTBEHHOE BIO[KETHOE OEPA30OBATENIbHOE YYPEXOEHUE
BbICLLUEFO OEPA30BAHUSA

«BOPOHEXCKWUM rOCYOAPCTBEHHbIN YHUBEPCUTET »
(®rBOY BO BIY)

YTBEPXOAHKO

3aBegyowmin kapegpon
anrebpbl 1 MaTeEMaTUYECKNX
MeToad0B r’MapoaAUHaMUKMN

ﬁ_ M/ (3BsArvH B.I".)
nodnuce, {Pacwugposka nodnucu
14.04.2022 r.

PABOYASA MPOrPAMMA YYEBEHON AUCLUUNIIUHDI
61.0.33 [JononHuTenbHbIE rMaBbl anrebpbi

1. Wndcdp v HaumeHOBaHUe HanpaBJieHUA NOATOTOBKU:
01.03.04 lNMpuknagHasa matemaTuka

2. NMpodcdhunnb noarotoBKU: lNpmMeHeHne mateMaTUYECKMX METOAO0B K PELLEHUI0 MHXEHEPHbIX
N 9KOHOMWYECKMX 3aaad

3. KBanudukauma BbinyckHuka: bakanaep
4. ®opma obpasoBaHua: OyHas

5. Kacbeapa, otBevarlan 3a peanusauymio aucumnnuubl: Kadgeapa anrebpbl u
MaTeMaTuyeCckux MeTOA0B rMAPOANHAMUKN

6. CocTtaBMTENU NPOrpaMmbli: AOLEHT, K.d.-M.H. binsHsakos Hukonamn Muxannosuy

7. PekomeHgoBaHa: HMC matemaTtudeckoro gpakynosteta npotokon Ne 0500-03
oT 24.03.2022 .

8. YuebHbIn roa: 2022-2023 CemecTp(-bl): 2



9. Llenu n 3apgayn y4e6HON AUCLUUNIINHDI:

Llenbro Kypca sSiBNSeTCA OCBOEHWE OCHOBHbIX MOHATUN 1 (haKTOB NIMHENHOWN anrebpbl,
OBnageHne OCHOBHbIMW METO4AMN peLLUeHns 3aaau.

3adavamu obyyeHus 5851910MCcs: 0O3HAKOMIEHWE C OCHOBHbIMU anrebpanyeckmumm NOHATUAMU U
dakTamn, oBnageHne 0OCHOBHbIMM MeToAaMUN peLleHns 3a4ad, BblpaboTka HaBbIKOB U YMEHWUI
MO NPUMEHEHMIO MNOMYYEHHbIX 3HAHUIN NPU PeLLEHNN 3aaa4 NMMHEHOW anredpbl U Apyrnx
MaTeMaTUYeCKMUX OUCLIUMIH.

10. MecTo y4yeb6HOM AncuUNuHbI B cTpyKType OOI:

OucumnnnuHa «dononHuTteneHble rnaebl anredpbl» oTHocuTcA K brioky 1 Obs3aTenbHOM YacTu,
T.e. ABngeTcsa 0b6s3aTensHON AUCLMNIIMHOM AN n3yyYyeHust obyyarowmmmcs.

[ns ero ycnewHoro ocBOeHNa HeOb6X0ANMbI 3HAHUS U YMEHUs, NPUODpPETEHHbIE B pesynbTaTe
00y4eHuns No npeLecTByOWUM aAncumnnanHam: anredpa.

CTyOeHT omkeH cBOGOAHO BriaAeTb aremMeHTaMu anrebpsl.

11. KomneTeHuun oby4arowerocs

, hopmMupyemMble B pesynbTate 0CBOEHUA AUCLUNIIUHbI:

Koga HassaHue Koa(bt) NuamkaTtop(bl) MnaHvpyemble pe3ynbTaTbl 06y4eHus
KOMMNEeTEHLMK
OrlK-1 | CnocobeH OlK-1.1 | ObnapaeTt 6a30BbIMU 3HaTb: KOHLeNTyarbHble OCHOBbI
NPUMEHNATb 3HaHue 3HaHUAMMU, MEeTOO0B peLleHusi 3a4ay B NpeaMeTHOW
dyHOAMEHTanNbLHON nony4YyeHHsIMU B obnacTtu; OCHOBHbIE METOAbI
MaTemaTuK1 U obnactu AokasatenbCTBa MaTeMaTUYeCKnX
€CTeCTBEHHOHAYYH MaTeMaTUYECKUNX U yTBEPXKAEHUN
bIX AUCLMNINH NpK (Mnn) ecTecTBEHHbIX YMeTb: hopMynupoBaTb NOCTaHOBKM
pelleHun 3agady B HayK OCHOBHbIX 3afay anrebpbl, B TOM Yncre B
obnactu NPOEKTMBHbLIX NPOCTPaHCTBaX,
€CTECTBEHHbIX HayK dhopmynupoBaTh 1 AOKa3blBaTb TEOPEMbI
N NHXEHepHOWN CyLLIeCTBOBaHWS, €QNHCTBEHHOCTH,
npakTuke KOPPEKTHOW MOCTaHOBKM 3a4ady anrebpsbl.
BnageTtb: TeopeTMyeckummn NOAX04amMm K
pelleHnto 3agay anrebpbl; HaBblkaMu
paboTbl B UHPOPMALIMOHHBIX
COBpPEMEHHbIX cUcTeMax
Orl1K-1.2 | YMeeT 1cnonb3oBaThb 3HaTb: 3apybEXHY0 1 OTEYECTBEHHYHO
©asoBble 3HaHWs B nutepatypy B obnactu anrebpbl, obwine
obnactn ¢ OpMbl 3aKOHOMEPHOCTK TEOPUM
MaTeMaTU4eCcKux un anrebpobl
(nnn) ecTecTBEHHbIX YMeTb: ucnonb3oBaTb METOAbI, CNOCOObI
Hayk B peLueHus 3agad B npeamMeTHom obnactu
npodeccuoHanbHom BrnapgeTb: UCTOYHUKaMK MHGOpMaLuu,
OEeaTenbHOCTH HaBblkamu paboTbl C NUTEPaTypon,
MHOPMALMOHHBIMY CUCTEMAMM
OrlK-1.3 | ImeeT HaBbiku Bbibopa | 3HaTb: MeTOAbI peLleHns 3agay B
METOLOB peLLeHns obnactu anre6pbl
3agay YMeTb: BbIOMpaTh KOHUEeNTyarnbHble
npodeccuoHanbHom MeToAbl peleHns anrebpanyecknx
0EeaTenbHOCTU Ha 3agay
OCHOBe TeopeTunyecknx | BnageTtb: meTogamu camocTosaTensHOro
3HAHWN 00y4YeHMs HOBBIM 3HaHMAM U cnocobamm
MX NMPUMEHEHNs B 0bracty anredpbl

12. O6bem AuCUUNNUHBbI B 3a4eTHbIX eAuHuuax/yacax B COOTBETCTBUM C YYEOHbIM

nnaHom — 6/ 216.

dopma NpoOMEXYTOHYHOM aTTecTauum: 3a4€T, IK3aMeH




13. Buabl yue6HOM paboThI:

TpyooeMKOCTb (Yachl)
Bug y4ebHom paboThbl Bcero Mo CeMzeCTpaM
AyauTOopHbIE 3aHATUSA 100 100
B TOM YuUcne: nexkuuu 50 50
npakTu4eckme 50 50
nabopartopHsle - -
CamoctosiTensHas paborta 80 80
Ok3ameH 36 36
WToro: 216 216

13.1 CopepxaHue pasgenoB AUCLUMIINHDI:

n/n

HanmeHoBaHue
pasgena
ONCLUUNNUHbBI

CopnepxaHue pasgena gucumnnunHbl

Peanusauyus
pasgena
ONCUMMITWHBI C
NMOMOLLbIO
OHNaWnH-Kypca,
OYMK*

1. Nekuun

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTia. JIHeliHas 3aBUCUMOCTb CUCTEM
BeKTOpoB. basnc n pasmepHOCTb NMMHENHOIO NPOCTPAHCTBA.
KoopauHatbl BekTopa B 3agaHHoM 6asuce. N3omopdusm
BEKTOPHbIX MPOCTPAHCTB. 30MOPHHOCTL KOHEYHOMEPHbIX
NPOCTPaHCTB OAMHAKOBOM padmepHocTy. MaTpuua nepexoaa
oT ogHoro 6asuca k gpyromy. [NpeobpasoBaHne KoopanHaT
BEKTOPOB Npu nameHeHnn 6asmca. NognpocTpaHcTBO
BEKTOPHOro npocTtpaHcTea. JInHenHasa obonoyvka n paHr
cucTeMbl BEKTOPOB. [NepeceyeHne n cymma noanpoCcTpaHCT.,
npsiMasi CcymMMa noanpoCTPaHCTB.

JInHenHble
oTobpaKeHust

JInHelHble oTODpaxxeHnsa BEKTOPHbLIX NpOoCTpaHCTB. Matpuua
NIMHEHOro oTobpaxeHus. MIameHeHne MaTpuLbl IMHENHOrO
oTobpaxeHust Npu nepexoge K apyrum 6asncam. [lencteua ¢
NNHENHbIMK OTOBpaXKeHNsIMK. MPOCTPaHCTBO NIMHENHBLIX
oTobpaxeHnn. Agpo 1 obpas NMHENHOro OToBpaXKeHns, NX
pa3mepHocTU. JInHenHble onepatopbl. OBGpaTHbIA oneparop,
yCrioBue cyLecTBoBaHUA obpaTHOro oneparopa.
CobCcTBEHHbLIE BEKTOPbLI M COOCTBEHHbIE 3HAYEHNS.
XapaKkTepucTnyeckuin MHoro4vneH. Teopema MamunbToHa-
Kanun. lHBapnaHTHble noanpocTpaHcTea. Kputepun
AunaroHannsmpyemocT MaTpuubl

NIMHENHOrO onepaTopa.

>KopoaHoBa ghopma
onepaTopa

>KopgaHoBa kneTtka. XKopaaHosa maTtpuua. KopHeBble
noanpocTpaHcTBa. PasnoxeHne NpocTpaHCTBa B NPSMYyHO
CYMMY LIMKINNYECKMX KOPHEBBIX NOAMNPOCTPaHCTB. Teopema o
»opAaHoBoOW HopMaribHoW dhopMe MaTpuLbl TIMHENHOMO
onepaTopa B KOMMIEKCHOM 1 B BELLLECTBEHHOM MPOCTPAHCTBE.
EAMHCTBEHHOCTb »XXOpA4aHOBOW HOPMaSibHOW OOPMBI.

BununHenHble n
KBagpaTU4HbIe

dopmbl

BunuHenHblie dopmbl. MaTpuua 6unmHenHom dopMei.
CumMMeTpurYeCcKne N KOCOCMMMETPUYECKNEe BUNMHENHbIe
dopmbl. KBagpatnyHble doopmbl. MeToabl JlarpaHxa n Akobu
NnpvBeAEHMS KBaapaTU4HOM DOPMbI K KAHOHUYECKOMY BUAY.
3akoH uHepumn. MNonoxnTensHO onpeaeneHHbie hopMbl.
Kputepuin CunbBecTpa. [NpuBeaeHne napbl kBagpaTuyHbIX
dOpM K KAaHOHMYECKOMY BuAY. BunnHenHsle n kBagpaTuyHbIe
dOpMbl HA KOMMNJIEKCHOM NPOCTPAHCTBE.

EBknnooBbl 1
YHUTapHbIE
npocTpaHcTBa

EBKNMOOBbI M yHUTapHbIE BEKTOPHbLIE NPOCTpaHCcTBa. AnvHa
BEKTopa, yron mexay BekTopamu. HepaseHcTBo Koluu-
ByHsikoBckoro. OpToHopMupoBaHHble Gasuchl. [Npouecc
opToroHanusauum Mpama-LUmuaTa. Onpegenutens Mpama.

https://edu.vsu
.ru/coursel/vie
w.php?id=602
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OpToroHanbHoe gononHeHue. MNMpoekunsa BekTopa Ha
NoAnpocTPaHCTBO. MI3oMopdun3mM eBKIMOOBbIX U YHUTaPHbIX
NpPOCTpaHCTB. JIHelHble yHKUMOoHanbl. ConpsxeHHoe
npocTtpaHcTBo. ConpsibkeHHbIn 6asunc. JIMHeRHbIN onepaTtop,
CONPSKEHHBIN K faHHOMY. CUMMETPUYECKME N 3PMUTOBBI
nuHenHble onepartopsbl, nx cnekTp. CywecTBoBaHWe
cobCTBEHHOrO OPTOHOPMMPOBaHHOro 6asnca. OpToroHanbHbIe
W YHUTapHble NUHENHblE onepaTopbl, KAHOHNYeCKui 6asnc
Ansa HuX. PasnoxeHue HeBbIPOXOEHHOMO NMMHENHOrO
onepaTopa B NpounsBeaeHne NOoNoOXNUTENBHOMo 1
nsomeTpuyeckoro oneparopa. lNpusegeHne ksagpaTudHON
(3pmuTOBOI) hOPMBI K

rnaBHbIM OCAM.

AdduHHBbIE
NpOCTpPaHCTBa U
adppuHHbIE
oTobpaxeHus

AdduHHBbIE 1 adpDUHHBIE EBKNNAOBLI NPOCTPaHCTBA.
Cuctembl koopauHart. MNMnockoctn B apUHHOM NPOCTpaHCTBE,
cnocoObl nx 3agaHns. PaccTosiHne mexay Toukamm
€BKINMaoBa npocTpaHcTBa. PaccTtosiHue OT Touku Ao
nnockoctn. O6beM B €BKNMAOBOM NpocTpaHcTBe. O6bem
napannenenunega v onpegenutens 'pama. AdpdurHHbIE
oTOOpaxeHusl, Nx 3anuck B koopanHatax. PasnoxeHne
adhduHHOro npeobpasoBaHns B NponsBefeHne casura u
npeobpasoBaHus, OCTaBNAOLErO Ha MECTE TOYKY.
"eomeTpuyecknin cmbicn onpegenurens ajOUHHOIo
npeobpasoBaHus. [IBUxXeHnsa eBknNnaoBa NpoCTPaHCTBaA.
Knaccudumkauns gsrxeHnin. Ksagpuku (rmnepnoBepxHOCTU
BTOPOro nopsigka) B apmHHOM NpoCcTpaHCTBe.
Knaccudumkauns ksagpuk B adppHHOM 1 eBKNMOOBON
reomeTpusix. HeBbIpOXXAeHHbIE LeHTparbHble KBaapuKK.
KaHoHu4eckme v uunuHapuyeckue KBagpuku.
AcumnToTnYeckne HanpaeneHus. FeoMmeTpruyeckne CBOMCTBA
rnaBHbIX OCEN annuncounaa.

MpoekTnBHbLIE
npocTpaHcTBa

[MpoeKkTBHOE NPOCTPAHCTBO NPON3BOSTLHON Pa3MEPHOCTMH,
pasnuyHble mogenn. OgHopoaHble koopanHaTbl. A UHHbIE
KapTbl MPOEKTMBHOIO NPOCTPaHCTBa. [poeKkTUBHbIE
npeobpasoBaHns U NpoeKkTuBHas rpynna. Keagpukm B
NPOEKTVBHOM MPOCTPAHCTBE, MX Knaccudmkaums

TeH30pbl

TeH3opbl. 3an1cb TEH30pPOB B koopauHaTax. iameHeHne
Ko3adhpmUmMeHTOB TEH30pa NpU Nepexoae K apyromy 6asucy.
Onepaummn Hag TeH30paMu (CrIoXKEHNE U YMHOXEHME).
CeepTka

TeH3opa. CUMMeTpUYECKME N KOCOCUMMETPUYECKNE TEH3OPBDI.
Onepaunm CUMMETPUPOBAHMS 1 aNbTEPHUPOBAHMS.

2. NpakTu4yeckue 3aHATUA

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTBa. JIMHenHas 3aBUCUMMOCTb CUCTEM
BeKTOpoB. basnc 1 pasamepHOCTb MMHENHOIO NPOCTPaHCTBA.
KoopaunHathl BekTopa B 3agaHHoM 6asuce. N3omopdunsm
BEKTOPHbIX NPOCTPaHCTB. MI30MOPdHOCTE KOHEYHOMEPHbIX
NPOCTPaHCTB 04MHAKOBOW pa3MepHOCTU. MaTpuua nepexoaa
oT ogHoro 6asuca k gpyromy. [NpeobpasoBaHue koopanHaT
BEKTOPOB Npw n3mMeHeHmn b6asmca. MNognpocTpaHcTBO
BEKTOPHOro npocTpaHcTea. JInHenHasa obonoyvka u paHr
cMcTEMbI BEKTOPOB. Nepeceyenne 1 cymma noanpoCTPaHCTB,
npsiMasi CyMMa NoanpoCTPaHCTB.

JInHenHble
oTObpaKeHust

JInHelHble oTODOpaXxeHNs BEKTOPHLIX NpOoCTpaHCTB. Matpuua
NMMHEHOro oTobpaxeHusi. MIameHeHne mMmaTpuLbl IMHENHOrO
oTobOpaxkeHus Npu nepexoae K apyrum 6asncam. [enctsns c
NVHENHBIMK OTODOpaXeHMsAMU. [POCTPaHCTBO NMHENHbIX
oTobpaxeHn. Agpo 1 o6pas NMHENHOro oTobpaXeHust, nx
pasmepHocTu. JInHeliHble onepaTopbl. O6paTHbIA onepaTop,
yCIiOBME CyLLEeCTBOBaHUA 0OpaTHOro oneparopa.
CobcTBEHHbIE BEKTOPLI U COBCTBEHHLIE 3HAYEHUS.
XapakTepucTuiecknum MHoro4neH. Teopema MamMunbToHa-
Kanu. MHBapunaHTHble nognpocTtpaHcTea. Kputepui

https://edu.vsu
.ru/courselvie
w.php?id=602
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OunaroHannsanpyemocTu MaTpuubl
NWHENHOro onepaTopa.

>KopoaHoBa dhopma
onepaTopa

XKoppaHosa kneTtka. >KopgaHosa maTpuua. KopHeBsble
noanpocTpaHcTBa. PasnoxeHne npocTpaHCTBa B NPSAMYIO
CYMMY LIMKINNYECKMX KOPHEBBIX NOANPOCTPAHCTB. Teopema o
XOpOaHoBOW HOpManbHOW hopme MaTpuLbl MMHENHOTO
onepaTopa B KOMMNEKCHOM U B BELLLECTBEHHOM MPOCTPAHCTBE.
EOQWHCTBEHHOCTL XOpA4aHOBOW HOpPManbsHON OOpMBb.

BunuHenHble n
KBagpaTu4Hble

hopMbl

BunuHenHble gpopMbl. MaTtpuyua GunuHenHon opmbl.
CvMMeTpuryeckme 1 KOCOCMMMETpPUYECKME BUNUHenHbIe
dopmbl. KBagpatuuHblie doopmbl. MeToabl Jlarparxa n Akobu
npuBedeHns KBagpaTU4Hon opMbl K KAHOHUYECKOMY BUAY.
3aKkoH nHepumu. MNMonoxuternbHO onpeaerneHHble opMbl.
Kputepuii CunbBectpa. lNMpuBeaeHue napbl kKBagpaTuyHbIX
HPOpM K KaHOHWYecKoMy Buay. bunuHenHsle n kBagpaTUYHbIe
POpPMbl Ha KOMMNIEKCHOM NPOCTPaHCTBE.

EBknuaooBbl 1
YHUTapHbIE
npocTpaHcTBa

EBKNMAOBLI M YHUTapHbIE BEKTOPHbIE NPOCTPaHCTBa. AnuHa
BeKTOpa, yron mexay sekropamu. HepaseHcTso Kowuu-
ByHskosckoro. OpToHopMuMpoBaHHble 6a3uchl. MNpouecc
opTtoroHanusauuu 'pama-LUmuaTa. Onpegenutens pama.
OpTtoroHansHoe gonosnHeHve. MNMpoekumsa BekTopa Ha
nognpocTpaHCcTBO. M3omMopchram eBKNNOOBLIX U YHUTAPHbIX
npocTpaHcTB. JInHenHble pyHKUunoHarnbl. ConpskeHHoe
npocTtpaHcTBo. ConpspkeHHbIn 6asunc. JInHenHbIn onepartop,
COMPSKEHHBIN K AaHHOMY. CUMMETpUYecKMe n SpMUTOBbI
nuHenHble onepartopsbl, ux cnekTp. CylectBoBaHne
COBCTBEHHOIO OPTOHOPMMPOBAHHOIO 6asnca. OpToroHasnbHble
N YHUTapHbIE NIMHENHbIE OnepaTopbl, KAHOHUYECKUIA Basunc
Ansa Hux. PasnoxeHne HEBbIPOXOEHHOIO NMMHENHOMO
onepaTopa B NpounsBeaeHne NONOXNTENbHOro 1
n3omeTpuyeckoro onepatopa. lNpruBegeHne kBagpaTU4HON
(3pmuTOBOI) hopMbI K

rNaBHbIM OCSIM.

AddurHHbIE
NPOCTPaHCTBa U
adPPUHHbIE
oTObpaKeHust

AddurHHbIE N adddUHHBIE EBKNMAOBLI NMPOCTPAHCTBRA.
Cuctembl koopauHart. nockoctn B adoMHHOM NPOCTPaHCTBE,
cnocobbl nx 3agaHus. PaccTtosiHue mexay Toukamm
€BKIMaoBa NpocTpaHcTBa. PaccTtosiHue OT Touku 4o
nnockoctu. O6bem B eBKNMAOBOM npocTpaHcTBe. O6bem
napannenenuneaa v onpegenurens [pama. AddUHHbIE
oToBpaXxeHwus1, X 3anucb B koopauHaTax. PasnoxeHune
adduHHOro npeobpasoBaHns B NponsBeneHne casura u
npeobpasoBaHus, OCTaBMNAKLENO Ha MECTE TOYKY.
"eomeTpuryecknit cMbicn onpegenntens agouUHHOro
npeobpasoBaHus. [ABWKeHMs eBKNnaoBa NpoOCTPaHCTBA.
Knaccudumkaums gemxeHnn. Ksagpuku (runepnoBepxHOCTU
BTOPOro nopsigka) B apmHHOM NpOCTPaHCTBeE.
Knaccudumkaums ksagpuk B adoMHHON 1 €BKITMA0BOM
reoMeTpusix. HeBbIpOXXAEHHbIE LIeHTParbHbIE KBagPUKK.
KaHoHunyeckne n unnuHapuyeckne KBagpyku.
AcumMmnToTUYECKNE HanpaBneHus. FeoMmeTpnyeckne cBoncTea
rMaBHbIX OCEW annuncouaa.

[NpoekTnBHLIE
NpOCTpaHCTBa

[MpoOeKTMBHOE NPOCTPAHCTBO NPOM3BOSIbHOW Pa3MEPHOCTH,
pasnuyHble mogenn. OgHopoaHble koopauHaTbl. A UHHbIE
KapTbl NPOEKTMBHOIO NPOCTPaHCTBa. [1pOeKTUBHbIE
npeobpasoBaHus 1 NPoeKTMBHas rpynna. KBagpuki B
NPOEKTMBHOM NPOCTPaHCTBE, UX Knaccudmkaums

TeH3opbl

TeH30pbl. 3anuck TEH30POB B KOOpAMHaTax. MiameHeHne
KO3(hhULIMEHTOB TEH30pa NpU Nepexoe K Apyromy 6asucy.
Onepaunmn Hag TeH30pamMK (CHIOXKEHNE U YMHOXEHME).
CeepTka

TeH3opa. CUMMeTpUYECKNe 1 KOCOCUMMETPUYECKME TEH3OPbI.
Onepauum CUMMETPUPOBaHKS 1 anbTEPHUPOBAHMS.




13.2 Paspgenbl AUCUUNNUHBLI U BUAbI 3aHATUN:

Buabl 3aHsaTUIA (H4acoB)
Ne HaumeHoBaHue pa3sgena CamocTosTens-
n/n OVCUUNIUHDI Jlekumn | TMpaktndeckue | JlabopaTopHble Hasi paGoTa Bcero
1 | BeKkTOpHble NpOCTpaHCTBa. 6 6 10 22
2 | lnHenHble oTOBpaxXeHus. 6 6 10 22
3 | XoppaHosa copma 7 7 10 24
oneparopa.

4 | bunuHerHble n 7 7 10 24
KBagpaTuyHble OopMbl.

5 | EBKNnOoBbl 1 yHUTapHbIE 6 6 10 29
NpoCTpaHCcTBa.

6 | AdduHHLIE NpocTpaHCcTBa U 6 6 10 29
adpprHHbIE OTOBPaXKeHUs.

7 | NMpoekTnBHbIE NPOCTPaHCTBA 6 6 10 22

8 | TeHsopbl 6 6 10 22
OK3ameH 36
WToro 50 50 80 216

14. MeToan4yeckune ykasaH1Ma Ans odyvyarowmxcs Nno 0CBOEHUIO AUCLUNTUHbI

B npouecce npenogaBaHus AUCUMMANHBI UCNONb3YKTCA Takne Buabl y4ebHon paboTbl, Kak
NeKunKn, npakTU4Yeckne 3aHATUS, a TakkKe pasnuyHble BuAbl CaMOCTOATESNIbHOW paboThbl
obyyarowmxcsa. Ha nekumax pacckasbiBaeTCsd TeopeTUdecKuin matepuan, Ha npakTUYeCcKnx
3aHATUAX peLLarTca NpUMepbl Mo TeopeTUYECKOMY MaTepuany, NPoOYNTaHHOMY Ha NeKUUsX.
Mpn un3yyeHum Kypca «[ononHuTenbHble rNaBbl anredbpbl» obyyawowmmcs cnegyet
BHUMATENbHO CrywWaTb N KOHCNEKTUPOBaTb MaTepuar, uanaraemblii Ha ayauTOPHbIX 3aHATUAX.
Ana ero nNOHMMaHWA W  Ka4YeCTBEHHON0 YCBOEHUS  pekoMeHayeTcs — crnegyrouwas
nocrnegoBaTernbHOCTb AEUNCTBUN.

1. MNocne kaxgow nekuum cTyaeHTam pekoMeHayeTcs nogpobHO pasobpaTb NPOYUTAHHBLIN
TeopeTudeckni martepuarn, BblydUTb BCe onpeaeneHns n opmynmpoBkU TeopeM, pasobpaTb
npuMepbl, pelleHHble Ha nekumn. [lepepn crnegywowen nekumn obasaTtenbHO MOBTOPUTL
MaTepuan npeabiayLuen nekumu.

2. lNMepen NpakTMYeckMM 3aHATMEM 06SA3aTenbHO NMOBTOPUTL NEKUMOHHLIM MaTepuan. lNocne
NPaKTUYECKOro 3aHATUS elle pa3 pa3obpaTb pelUeHHble Ha 3TOM 3aHATUWM MpUMeEpbl, nocne
4yero MPUCTYNUTb K BbLIMNOMHEHMIO AOMalUHero 3agaHus. Ecnu npu pelieHun npumepos,
3a[aHHbIX Ha AOM, BO3HUKHYT BOMNPOCHI, 06s3aTeNbHO 3a4aTb Ha crnegyloweM npakTu4eckom
3aHATUN NN B NPUCYTCTBEHHbBIN Yac npenogasaTernto.

3. MNpwn noarotoBke K MNPaKTUYECKMM 3aHATUSM MOBTOPUTb OCHOBHbIE MOHATUS MO Temawm,
n3yuntb npumepsbl. Pewas 3agayn, npenBaputenbHO NOHATb, KAKOWM TEOPETUYECKMI MaTepuarn
HY)XHO ucnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE penTb
npakTuyeckue 3agaqw.

4. Kpome 0BbI4HOrO Kypca B CUCTEME «ONEKTPOHHbLIN YHUBEPCUTETY», BCE Heobxoaumblie Onsi
YyCBOEHUS Kypca mMaTepuanbl pasMeLLeHbl TaKke Ha caunte dakynbTeTa
https://math.vsu.ru/wp/?page_id=937.

15. NMepevyeHb OCHOBHOM U [OMOJIHUTENIbHOW NUTEpPaTYpPbl, PECYPCOB UHTEPHET,
Heo6XxoAUMbIX AN OCBOEHUA AUCLMNIIUHBI

a) OCHOBHas Nutepartypa:

Ne n/n NcToYHnK

1 KocTtpuknH A.WN. BeegneHue B anrebpy : y4eb. onsa BysoB : B 3 4./ A.N.KocTpukuH.-M.: dunsmatnur,
2009.-4.1. OcHoBbl anrebpsbl. — 271 c.
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KoctpukuH A.W. BeegeHve B anrebpy : y4eb. ana BysoB : B 3 4./ A.N.KoctpukuH.-M.: ®dusmatnur,
2009.-4.2. IluHelHas anrebpa. — 367 c.

0) AononHuTenbHas nuTepaTypa:

Ne n/n McTouHUK

3 Kypow A.I. Kypc Bbiclwien anrebpbl: y4yeb. ans CTyOeHTOB BYy30B, OOyy. MO CrneumanbHOCTAM
“Matematuka”, “MpuknagHas matematuka’/ A.l Kypow.-Cl6.: JlaHb, 2004. — 431 c.

4 dappees [O.K. Nlekumn no anrebpe: y4ed. nocobue gnsa sysos/ [.K.®agnees.-Cl16.: JlaHb, 2004. — 415
C.

5 KoctpukuH A.V. BeegeHve B anrebpy : y4eb. ana BysoB : B 3 4./ A.N.KocTpukuH.-M.: ®dusmatnur,
2000.-4.3. OcHOBHble CTPYKTYpbl anrebpbl. — 272 c.

6 Bopesuy 3. N. Onpegenutenu n matpuubl : yuebHoe nocobue / 3.U. Bopesny .— U3g. 4-e, ctep. —
CIo. [n gp.] : JlaHb, 2004 .— 183, [1] c.
Beknemuwera J1.A. COOpHMK 3aga4y MO aHanMTU4YecKOW reomMeTpum W nuHenHon anrebpe: y4eO.

7 nocobue ans crygeHtoB By3os/ J1.A.Beknemuwesa, A.FO.Metposun, H.AUybapos.-M.: Hayka, 1987.-
494 c.

8 MpockypskoB M.B. CH6opHMK 3agay no nvHenHon anrebpe: y4eb. nocobue ansi ctyaeHToB hr3nko-mar.
cneumansHocten By3oB / W.B.MpockypsikoB.-M.: J1a6. 6a3oBbix 3HaHuni, 2002. — 382 c.
UnbuH B. A. JlnHeliHas anrebpa : yuebHuk ans ctyn. ums. cneumanbHOCTEN U cneumanbHOCTU

9 "MpuknagHas matematuka" / B. A. UnbuH, 3. I". Mo3Hsak .— UN3a. 6-e, ctep. — M. : dusmartnur, 2004
— 278 c.
®epnopuyk B. B. Kypc aHanutuyeckon reoMmetTpumn n nuHenHon anredpsl : YuebHoe nocobue onsa crya.

10 MeX.-maT. cneuunanbHocTen yH-to / B. B. ®egopuyk .— 2-e u3g., ncnp. — M. : Mag-so HL SHAC,
2001 .— 327, [1] c.
MocTtHukoB M. M. JluHenHas anrebpa v guddepeHumnansHasa reomeTpus : YuebHoe nocobue onsa crya.

11 BY30B, 0by4.no cneyunansHocTn "Matematuka" / M.M. MNoctHukos .— M. : "Hayka" maB. peg. pus.-mar.
nut-pbl, 1979 .— 311,[1]c.

12 MoctHukoB M. M.JlnHenHas anrebpa : YyebHoe nocobue ang ctyd. By30B, 06y4.no cneumansHOCTU
"Matematuka" / M.M. MNoctHukos .— M. : "Hayka" 'naB.. pea. gus.-maTt. nut-pbl, 1986 .— 400 c.
Wwnos I'. E.MatemaTnyeckuin aHanus : KoHe4HOMEpHbIe NUHErHbIE NPOCTPaHCcTBa: Yyeb. nocobue

13 . .
ansa crya.yH-toB .— M. : Hayka: ®usmarnut, 1969 .— 432 c.

14 [NonoeuHa J1. U.JInHenHasa anrebpa n HeKOTOpble ee NPUNOXeHUs : yyebHoe nocobue ans cTyd. BTy30B
/ J1.W. TonosuHa .— M. : Hayka, 1985 .— 392 c.

15 Edumos H. B.JlnHennHasa anrebpa n mHoromepHas reometpus / H. B. Ecdonmos, 3. P. PoseHgopH .— 3-e
n3g., crep. — M. : dusmarnur, 2004 .— 463, [1] c.

16 Xanwmouu I1.. KoHeuHoMepHble BeKTOpHbIe npocTpaHcTea / 1. Xanmouw ; nep. ¢ aHrm. [1.®. bopucosa,
[.A. PankoBa .— M. : dusmarnur, 1963 .— 262, [1] c.

17 C6opHuk 3agad no anredpe / B.A. AptamoHos, HO.A. baxTypuH, 3.6. BuHbep ; nog pen. A.W.
KocTpuknHa .— 3-e n3g., ucnp. n gon. — M. : dusmarnmt, 2001 .— 463 c.

18 Mkpamoe X. [l. 3agayHuk no nuHeriHon anrebpe : ydebHoe nocobue / X.[1. Mikpamos ; nog pen. B.B.
BoeBoanHa .— WN3ga. 2-e, ucnp. — CI16 ; M. ; KpacHogap : JlaHb, 2006 .— 319 c.

19 Anrebpa n Teopus yucen: metog. ykasawusa gns cryg. 1 kypca mart. dak./ coct. H.M.BnusHskos,
B.®.Cy660TuH.-BopoHex : BI'Y, 1990.-4.1.- 22 c.

20 Anrebpa n Teopusi yucen: metog. ykasawua gns cryg. 1 kypca mart. dak./ coct. H.M.BnusHskos,
B.®.Cy660Tu1H.-BopoHex : BI'Y, 1990.-4.11.- 22 c.

21 Anrebpa n Teopusa uucen: metod. ykasanums and ctyd. 1 kypca matr. dak./ coct. H.M.BnusHskos,
B.®.Cy660T1uH.-BopoHex : BI'Y, 1990.-4.111.- 15 c.

22 Anrebpa n Teopusa uucen: metod. ykasanums and ctyd. 1 kypca matr. dak./ coct. H.M.BnusHskos,
B.®.Cy660T1uH.-BopoHex : BI'Y, 1990.-4.1V.- 23 c.

23 Anrebpa u Teopusi uucen: metog. ykasawusa gns cryg. 1 kypca mart. dak./ cocTt. H.M.BnusHskos,
B.®.Cyb660T1uH.-Boporex : BI'Y, 1990.-4.V.- 20 c.

o4 Anrebpa n Teopuss uucen: meTod. ykasanua ansd ctyd. 1 kypca mart. ¢ak./ coct. H.M.bnusHskos
B.®.Cyb660T1uH.-BopoHnex : BI'Y, 1990.-4.VI.- 15 c.

o5 KomnnekcHble yvicna: MeToq. ykasanus and ctygeHtoB 1 kypca maTt. dak./ cocT. H.M.bnuaHsikoB. —
BopoHex: BI'Y, 1995.- 20 c.

26 OnemeHTbl TEOPUN MHOXECTB : y4ebHO-MeToaudeckoe nocobme ans By3oB / BopoHex. roc. yH-T; COCT.
H.M. bnnsHskos .— BopoHex : AMML, BI'Y, 2008 .— 46 c.

27 MpockypsikoB N.B. C60pHUK 3agay no nuHerHon anrebpe: y4ed. nocobue onsa cTyaeHToB hmanko-mar.
cneymnaneHocTer By3oB / U.B.IMpockypsikoB.-M.: J1ab. 6a3oBbix 3HaHui, 2002. — 382 c.

o8 dapnee O.K. 3agaum no Beicwen anrebpe: yd4ed. nocobue gns CTygeHTOB By30B, 00y4y. MO mar.

cneyunansHoctam/ [.K.®annee, N.C.ComunHckuin.-Cl16.: JlaHb, 2004.-287 c.




B) 0as3bl JaHHbIX, I/IHCbOpMaLI,VIOHHO-CﬂpaBO‘-IHble 1N NOUNCKOBbIE CUCTEMbI.

Ne n/n McTouHUK
29 http://www.lib.vsu.ru - anekTpoHHbIV katanor 3HB BI'Y

30 OBbC «YHuBepcuteTckas OMbnmoTeka oHnamH»

31 https://math.vsu.ru/wp/?page _id=937 — Cant cpakynbteta

16. NMepeyveHb y4e6HO-MeTOANYECKOro obecneyeHUs Ansi CaMOCTOATeNIbHON paboThl

Ne n/n NcToYHMK

1 Kypow A.I Kypc Bbicwen anrebpbl: y4yeb. ansi CTyAeHTOB BY30B, OOyY. MO CrneuuanbHOCTSIM
“Matematuka’, “MpuknagHaa matematuka”/ A.I.Kypouwr.-Cl16.: JlaHb, 2004. — 431 c.

5 ®apnees O.K. Jlekumn no anrebpe: yyeb. nocobue ans sysos/ [.K.dagaees.-Cl16.: JlaHb, 2004. — 415
C.

3 KoctpukuH A.W. BeegeHve B anrebpy : yueb. ana BysoB : B 3 4./ A.N.KoctpukuH.-M.: ®dusmatnur,
2000.-4.3. OcHOBHble CTPYKTYpbl anrebpbl. — 272 c.

4 Bopesuy 3. N. Onpegenutenu n matpuubl : yuebHoe nocobue / 3.U. Bopesny .— U3g. 4-e, ctep. —
CIo. [n gp.] : JlaHb, 2004 .— 183, [1] c.
Beknemuwera J1.A. COOpHMK 3ada4y MO aHanMTU4YecKOW reoMeTpunm W NUHEeWHoW anrebpe: y4eb.

5 nocobue ans crygeHtoB By3os/ J1.A.Beknemuwesa, A.FO.Metposun, H.AUybapos.-M.: Hayka, 1987.-
494 c.

6 MpockypsikoB U.B. CH6opHMK 3agay no nuHenHon anrebpe: y4eb. nocobue anga CcTyqeHToB hmsmko-mar.
cneuunansHocTer By3oB / W.B.lMpockypsikos.-M.: J1ab. 6a3oBbix 3HaHwi, 2002. — 382 c.

7 MonoxeHne 06 opraHusauMnm camocTosaTenbHOn paboTtbl  obyvalowuxca B  BopoHexckom
rocygapcTBEHHOM yHUBEpPCUTETE

17. MaTtepuanbHO-TeXHUYecKoe obecnevyeHme QUCLUMNIINHDBI:

OucumnnmHa MoXxeT peanuaoBbiBaTbCA C NPUMEHEHWEM AUCTaHLUMOHHBIX obpasoBaTenbHbIX
TEXHOMOrnN, Hanpumep, Ha canTe «ONEKTPOHHbIN yHUBepcuTeT BIry»
(https://edu.vsu.ru/course/view.php?id=6025).

lMNepeyeHb HeObxoanMMOro nNporpamMmmMHoro obecneyeHus: onepaumoHHas cuctema Windows mnnum
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla Firefox, Opera nnm
Internet.

18. MaTepunanbHO-TeXHUYeCKoe obecnevyeHme AUCLUNIIUHDI:

CneuunanunsnpoBaHHasa mebenb.

[ns camocTosiTenbHOM paboTbl NCNOMb3YETCA KNacC C KOMMbIOTEPHON TEXHMKOMW, OCHALLEHHbIV
HeobXxogMMbIM MNPOrpaMMHbIM  obecrneyeHneM, SNEKTPOHHbIMKU  y4eBHbIMM nocobusamn  un
3aKoHoZaTesflbHO - NPaBOBOM WM HOPMaTUMBHOW MOMCKOBOW CUCTEMOW, MMEILLMW BbIXO4 B
rnodanbHyo ceTb.

19. ®oHA OLEHOYHbIX CPEeaAcCTB:

OueHoYHbIe cpeacTBa ANA NpoBeAeHUs TEKYLLEN N MPOMEXYTOYHOWN aTTecTauumn
Mopsgok  OuEeHKM OocBOeHusi  obyyarwmmmucss yy4ebHOro martepuana  onpegensiercs
cogepXxaHnem cneayrumx pasgenos ANCUUNINHGI:

Ne HaumeHoBaHuve pasgena MHpukaTop(vi)
KomneTteHums(n) JOCTKEHUs OueHouHble cpeacTBa
n/n ONCuUNMHbI (Moayrns)
KOMMEeTEeHLNN
1 BekTopHble npocTpaHcTBa OrlK-1 OMK-1.2, OMK-1.3 [omaluHne 3agaHus,
KOHTponbHasa paboTta Ne 1
2 JInHelHble oToOpaxeHus OlK-1 OrlK-1.1, OMNK-1.2, | JomalluHue 3agaHus,
Or1K-1.3 KOHTponbHas pabota Ne 1
>KopoaHoBa chopma oneparopa OrlK-1 [omaluHne 3agaHus,
3 OrlkK-1.1
KOHTponbHasa pabota Ne 1
4 BunuHenHble n KBagpaTU4iHbIE OlK-1 OMK-1.1, OMK-1.2 [omaliHne 3aganHus,
dopmbl KOHTponbHas pabota Ne 2
5 EBKkNnOoBbI U YHUTapHbIEe OlK-1 OMK-1.1, OMK-1.2 [omaliHme 3aganus,
npocTpaHcTBa KOHTponbHas paborta Ne 2
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AdprHHBbIE NpOCTpaHCTBa U OrK-1, HomaluHve 3agaHus,
6 ad)prHHbIE OTOOpaXeHUs YK-1 OfIK-1.1, ONK-1.2 KOHTporbHasi pabota Ne 2
7 [MpoekTnBHbLIE NPOCTpaHCTBA OnK-1 OMK-1.1, OMK-1.2 [omaluHre 3agaHus,
KOHTponbHasi pabota Ne 2
8 TeH3opbl OMK-1 OMK-1.1, OMK-1.2 [omaluHne 3aganus,
KOHTponbHasi pabota Ne 2
[MpomexyTouHasa aTTecTaums 3ayeT BbICTaBnseTca Npu
dopma KOHTpoNA — 3a4éT ycneLHon caaye
KOHTPOMbHbIX paboT
MpomexyToyHasa aTTecTaums lMepeyeHb BONpOCOB K
dopma KOHTPONS - 9K3aMeH 3K3aMeHy

20. TunoBble OUEHOYHble cpeacTBa M MeTOoAMYECKMEe MaTepuanbl, onpegensrowme
npoueaypbl OLleHUMBaHUA

20.1. TeKywuin KOHTPOSb yCneBaeMocTu

KoHTponb ycneBaemocTM nO AUCUMNIMHE OCYLLECTBNAETCA C MOMOLLbI  CreayroLmnx
OLIEHOYHbIX CPEACTB:

HdomawHue 3adaHusi:

[lo meme 1 BekKmopHbie npocmpaHcmea

®apnnees [.K., ComunHckun N.C. CoopHKK 3agady no Bbicluen anrebpe. yveb. nocodue / [1.K.
dappees, N.C. CommHckun; - M., 1977. — 288 c.

3apgaHua 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

[o meme 2 JluHeliHble omobpakeHusi

dappees [.K., ComuHckunn N.C. CbopHMK 3agay no Bbicwen anrebpe. yyeb. nocobue / O.K.
dappees, N.C. ComunHckun; - M., 1977. — 288 c.

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

1o meme 3 KopdaHosa ¢hopma onepamopa

MpockypsikoB UN.B. COopHMK 3agad no nuHenHon anrebpe : y4eb. nocodue / N.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apanmsa NeNe 1090 -1104

[o meme 4 bunuHelHble U KeadpamuyHble hOpPMbI

MpockypsikoB UN.B. CoopHMK 3agad no nuHenHon anrebpe : yueb. nocodue / N.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

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

[o meme 5 Egknudosbl U yHUMAapHbIe npocmpaHcmasa

MpockypsikoB N.B. CoopHMK 3agad no nuHenHon anrebpe : y4eb. nocobue / U.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apgaHusa NeNe1366, 1367, 1402, 1403

Mo meme 6 AgpgbuHHbIE npocmpaHcmea U aghbuHHbIe omobpaxkeHusi

MpockypsikoB W.B. C6GopHMK 3agjady no nuHenHowm anrebpe : yyeb. nocobume / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apgaHusa NeNe 1175-1189, 1248-1262

1o meme 7 [poeKkmueHbie npocmpaHcmea

MpockypsikoB W.B. C6GopHMK 3agjady no nuHenHowm anrebpe : yyeb. nocobume / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apganHusa NeNe 1212,1213, 1234,1235,1224

1o meme 8 TeH30pbI

MpockypsikoB W.B. C6GopHMK 3agady no nuHenHowm anrebpe : yyeb. nocobume / W.B.
Mpockypsakos;— CaHkT-INeTepbypr: Jlaub, 2010. — 475 c.

3apgaHna NeNe 1225-1229




MepeyeHb BONPOCOB K 3a4eTy: OLeHKa 3HaHuMn npu npoeegeHN 3aveTa seaeTcd C y4eTom
pesylibTata p860Tb| B Xo4e cemMecTpa, pe3yribTaToOM BbINMOJIHEHNA KOHTPOJIbHbIX pa60T.

MprMepHbIN NnepeyYeHb 3agay Ans KOHTPOJbLHOW paboTbl Ne1:

1. B npocrpancree Ma(R) kBajgparabix Matpuil 2 x 2 jiefieTBYIOT JInHeiiHbIe onepa-

Topul @ 1 W, onpeteasienmsie no caeayomuy npasianm: X = X, X = AX,

a b
rae A = pukenposainas Marpuna. Haiirn cynepnosummn oneparo-
¢ d

pos ©W y U,

2. B npocrpancree R? neficteyer nuseitnblii onepatop ¢, onpejelneHHslii pasen-
ctBoMm @(x) = (x,a)a, rae vepes (-,-) 0DO3HAMCHO CKAJSPHOE TPOH3BEICHNE

BeKTOpoB, BekTop a = (1,1, 1). Haiitn siapo u obpa3s oneparopa .

3. ,.:[';JH&HH’I]J.. UTO JIMHEeHOe NOANPOCTRAHCTBO, HATAHYTOE Ha .,'Ili')ﬁl"_r’lﬁ CHCTEMY c0b-

CTBEHHBIX BEeKTOPOB 11I)OUGI}HHUBHHH}I W, HHBAPHAHTHO OTHOCHTE/IBHO 0.

4. Moxno NpHBECTH MaTDHIY JIMHEeTHOTO 11pe'_'t}f}pa:'mlsam1;-| K JUATOHAJIBHOMY
BHAY IIYTeM [epexXoldla K HOBOMY EHSIIL"}-'. HaiiTn sror basuc u COOTBeTCTEY KUY H)

eMY MaTpHILY.

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

on

. Haiitn xopaanosy Qopmy MarTpuiibl:
9 -6 -2

18 =12 -3
I8 -9 -6




MpumMepHLIN NepeyvYeHb 3aaayv AN KOHTPONbLHOU paboTbl Ne2:

1. Ilpumensisi npouece opTOroHANIH3AIMN, OCTPOUTE OPTOrOHAILHEL Da3ue 10/
POCTPAHCTBA, HATSIHYTOIO HA JIAHHYI0 cicreMmy Bektopos: (1,22, —1), (1,1, -5, 3),

(3,2,8,—7).

2. Ilyers B HeKoTOpOM Dasnce CKallsipHOe Npou3Be/ieHHe 3a1aHo bisHeiinoit dop-
Mmolt f, a nuseiinoe npeobpasoeanue @ — matpuneii A. Haitrn marpuny A* co-

*

HPAMREHHOIO IIl)(.‘UﬂI)H'&UBHIIIISI ¢ B TOM #e Dasznce:

[ =2z + 3xaye + x3ys + 21140 + 20y + 21Y3 + X3y + Tayz + Tala.

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

3. Ipusecrn crnenvionyo opuMy K KAHOHHYECKOMY BHJY € IIOMOLILI METO/a
Jlarpanxa:

2 o2 2 ‘
x] — 2x5 + 13 + 22129 + 42175 4 22975,

4. ]._[plllﬂ.'f"l'u CJIe VIOV (1)(11)?\1}' K KaHOHH'YeCKOMY BHJ/Y C [IOMOIIBIK MeTO/da Op-

TOIMOHA I BHBIX lIl)(.‘UﬁIJﬁ?{JBHHIIﬁ:

11:{'? + 5.‘;:3. + 2,;.'5 + 162129 + 4129 — 202015,

on

. Haiitn Bee snauenums nmapamerpa A, Mpu KOTOPbEX NOJTOANTE/ILHO Olpe 1e/leHa

Cle /Y IoNad KBalpaTH THax {lJUIJM e

] ¥ a
axy + x5 + x5+ dryre — 2hrry — 2oy,

Tekywmn KOHTPONb npeacTaBnsaeTr cobon NPOBEPKY YCBOEHMs Yy4yebHOro maTepuana
TEOPETUYECKOro M NPaKTUYECKOro XapakTepa, perynspHO OCyLLECTBNAEMYHO Ha 3aHATUAX.

Llenb TekyLiero KOHTpons:

OnpepeneHne ypoBHSA CEHOPMUPOBAHHOCTM MNPOECCUOHANTBHBIX KOMMNETEHLUMA, 3HaHUN W
HaBbIKOB AeATENbHOCTM B 0611acTu 3HaHUIN, usnaraembixX B Kypce.

3agaum TekyLero KOHTPOons: NPOBECTU OLEeHNBaHMe

1. YPOBHA OCBOEHUSI TEOPETUYECKMX U MPaKTUYECKUX MNOHATUMA, HayYHbIX OCHOB
npodeccnoHanbHOW AeATeNbHOCTY;

2. cTeneHn roToBHOCTM OBy4alowerocs NPUMEHATb TeopeTUYECKNE U NPakTUYECKMe 3HaHUS 1
npodeccuoHanbHO 3Ha4YMMYyH MHOopMaLMO, CHPOPMUPOBAHHOCTU KOTHUTUBHBIX YMEHWUN.

3. nNpuOBpETEHHbIX YMEHWN, NPOMECCUOHANBHO 3HAYMMbIX AN NPOJECCUOHaNbHOM
AeATerlbHOCTN.



Tekylimn KOHTpOMb nNpedHasHadyeH Ond nNpoBepkuM Xxoda U KavecTBa (PopMUMpPOBaHUSA
KOMMNEeTEeHUNA, CTUMYNMpoBaHMs Yy4ebHonm paboTbl obyyaemblX W COBEPLUEHCTBOBAHWUSA
METOLMKN OCBOEHNSA HOBbIX 3HaHUN. OH obecnevnBaeTcst NPoBeAEHNEM KOHTPOMbHbIX paboT.

B xoge koHTpomnbHOM paboTtbl obyvatowemycs Bbigaetcsas KM ¢ npakTtudeckum nepeyHem
3ajaHun 1 npegnaraeTca pewuTb AaHHble 3afaHuda. B xoge BbINOMHEHWA 3a4aHUN MOXHO
nosib3oBaTbCs NMboN NUTepaTypour, orpaHndeHme no spemeHn 90 MUHYT.

Ecnn Tekywasa aTttectauusi npoBOAUTCS B OUCTaHUMOHHOM (popmaTte, To  obyyvarowmincs
AOSDKEH MMeTb KOMMbITEP WU OOCTYyNn B CUCTEMY «OMEKTPOHHbIM yHuMBepcuTeT». Ecnn y
oby4atowerocss OTCyTCTByeT Heobxoaummoe obopyaoBaHwe wunv JOCTyn B CUCTEMY, TO OH
0bs3aH coobwmnTb npenogasatento 06 aTom 3a 2 paboumx AHA. Ha KOHTposibHy paboTy B
ANCTAHUNOHHOM pexnme 0TBOAUTCA orpaHudeHne no spemeHn 120 MUHyT.

20.2. NMpomexyTo4yHaa aTrecTauus

[MpomexyTouHas aTtTecrtaumnsa npegHasHavyeHa aOns onpeneneHus YpoBHS OCBOEHMSI BCEro
obbema  y4ebHOM  aumcuunnuHbl.  [lpomexyToyHaa  aTTectauMs N0 AUCUMNNAMHE
«[JononHuTenbHbIE rMaebl anredpbl» NPoBOANTCA B OopMe 3a4veTa U 3Kk3aMeHa.
MpomexyTouHast aTTecTaums, Kak npaBuio, OCYLLECTBNSAETCA B KOHUE cemecTp. PesynbTathbl
Tekywen arrectaumm obydalroulerocs no peweHuo kadegpbl MOryT OblTb YYTEHbl MNpu
npoBeAeHNM MNPOMEXYTOYHOM aTtTecTaumn. [lpu Hecormacum CTygeHTa, emy [aeTcs
BO3MOXHOCTb MPOWTU MPOMEXYTOUHYI0 aTtTecTtaumio (6e3 yyeta ero Tekywmx aTTectauun) Ha
06X OCHOBAHUAX.

Mpn npoBedeHUN 3a4eTa y4MTbIBAOTCA pe3yrbTaTbl KOHTPOSbHOW paboTbl. [ns nonydeHus
OLEHKN «3a4TeHO» Ha 3a4yeTe y oOydaroulerocs OOMKHbl MMETbCA UIM OLEHKU «3a4TeHO» Mo
KOHTpPONbHOM paboTe WNu CTyAEeHT AOSMKEH pewwunTb  COOTBETCTBYKOLWIME 3aJaun B Xxoge
nposefeHns 3ayeta. KoHTponbHasa pabota — no 10 6annoB 3a Kaxayto npaBuUibHO PELLUEHHYHO
3agadvy KOHTponbHoW paboTbl. Npu nonyyeHMn He MeHee MONOBUHLI BansfoB BbiCTaBAAETCA
OLIEHKa «3a4TEHOY.

Mpu npoBeAeHUN 3k3amMeHa 00y4YaloLWMNCa OMMKEH OTBETUTb Ha COOTBETCTBYIOLLME BOMPOCH! B
Xo[e aK3ameHa.

[NpMepHbIM NepeyYeHb BONPOCOB:

1 | JInHenHble npocTpaHCcTBa.

2 | JlInHenHasa 3aBMCMMOCTb Y HE3aBMCUMOCTb BEKTOPOB

3 | basuc, koopamHaTbl, pa3MepHOCTb NPOCTPaHCTBA

4 | 'somopdn3M NIMHENHBLIX MPOCTPAHCTB

5 MaTpuua nepexoga ot ogHoro 6asuca kK gpyromy, npeobpasoBaHue KOoOpAnHAT BeKTopa
npu nameHeHun 6asmca

6 | MognpocTpaHcTBa NMMHENHOro NPOCTPaHCTBA

7 | Cymma 1 nepeceyeHne nognpocTpaHCcTB

8 | MNpamasa cymma nognpocTpaHCTB

9 | JluHenHble onepaTopbl

10 | MaTpuua nMHenHoro oneparopa

11 | [lencTtBUS C NIMHENHBIMK OnepaTopamMm

12 | AHHYNMpPYKOLLME MHOIOYMEHDI

13 | O6paTHbIN onepaTtop

14 | JlnnenHbIn onepaTtop, gencreyrowmnn n3 R"s R"

15 | Agpo n obpas nuHenHoro onepaTtopa. PaHr n gedekT onepartopa

16 | CobGcTBEHHBIE BEKTOPLI M COBCTBEHHBbIE 3HAYEHUS NMMHENHOrO oneparopa

17 | Teopema ["amunbToHa-Kanu

18 | 'HBapuaHTHblE NOANPOCTPaHCTBA

19 | XXopgaHoBa ®opma MaTpuLbl IMHEMHOrO oreparopa




20 EBKNMOOBO M yHUTapHOe npocTpaHcTBa. [nuHa BekTopa, Yrosl Mexay BeKTopamu,
opToroHansHocTb. HepaBeHcTBO Kowwmn-ByHsikoBckoro-Lisapua

21 | OpToHOpMMpOBaHHbIN H6a3uc. MNMpouecc opTOroHanbLHOCTU

22 Onpepenutens [pama. OpToroHanbHoe pgononHeHue. [lpoekunst BekTopa Ha

nognpoCTPaHCTBO

23 | 'somop(m3m eBKIMO0BbLIX U YHUTAPHbBIX NPOCTPaHCTB

24 | ConpsihkeHHoe npocTpaHcTBO. ConpsiKeHHbIN 6asunc

25 | ConpshkeHHbIN onepaTop, ero CBONCTBA

26 | CamoconpsikeHHbIM onepaTop, ero CTpykTypa

27 | \someTpudeckum onepartop, ero CTpykrypa

28 | CTpyKTypa NIMHENHbIX ONepaToOpOB B €BKIIMAOBLIX M YHUTAPHbIX MPOCTPaHCTBaxX

KpuTepuu oueHMBaHUs KOMNETEHL N LLikana oueHOK
«3a4yTeHo» BbICTaBMSAETCA CTYAEHTY, KOTOPbIM MPOYHO YCBOWM NPEOYyCMOTPEHHbIN | «3a4TEeHO»
nporpamMmmHbI MaTepuan; nokasan rnybokue cuctemaTmavpoBaHHble 3HaHWS, BnageeT
npuemMamMmn paccyXgeHust U cornocTaBnsaeT MaTepuan U3 pasHbIX UCTOYHUKOB: TEOPUIO
CBA3bIBAET C MPaKTUKOW, OPYrMMU TemMaMu [aHHOro Kypca, OpYyrux usyvaembix
npeameToB; 6e3 oWnbOoK BbINOMHUIT NPaKTUYeckoe 3adaHune.

Ob6s3aTenbHbiM YCOBUEM BbICTABMEHHOW OLEHKU SBMASETCA MpaBUITbHOE pelueHue
KOHTPOMbHbIX paboT, cucTemaTuyeckass akTuBHas paboTa Ha IEeKUMOHHbIX W
NPaKkTUYECKMX 3aHATUSIX.

«He 3auyTeHO» BbicTaBnsgeTcs CTyaQeHTy, KOTOPbIA He cripaBuncd ¢ 3agaHusamu buneta, | «He 3adyteHo»
B OTBETax Ha Apyrve BONpoChl 4ONYCTUN CYLEeCTBEHHbIE OWNBKN. He MoXeT oTBeTUTb
Ha AOMONHUTENbHbIE BOMPOChI, NPeAnoXeHHbIe NpenogasaTenem.

[ns oueHnBaHnA pesynbTaTtoB 00y4YeHNSA Ha 9K3aMeHe UCMONb3YTCS creayruime
nokasartenu:

1) 3HaHMe TeopPETUYECKNX OCHOB;

2) yMeHUe pellaTb 3agauu

3) YMEHUS NPUMEHATL 3HaHUS B NPOdIeCCUoHanbHom cagepe;

4) ycnewHoe NpoxoXaeHne TeKyLLen atrectaunm.

[ns oueHMBaHMs pesynbTaToOB dK3aMeHa UCMNONb3YeTCA wWkKasa: «OTANYHO», «XOPOLLOY,
«y[OBNETBOPUTENBHOY», KHEYAOBIETBOPUTESTBHOY.
CooTHOLLEHNE nokasaTenemn, KPUTEPUEB W LLKarbl OLleHMBaHUA pe3ynbTaToB 06yyYeHus
nokasaHbl B criegytoLlen tabnuvue:

Kputepumn oueHnBaHMA KOMNETEHLMN LLikana oueHoK
[MonHbI M NpaBUIbHLIV OTBET Ha 06a Bonpoca buneTa. OtnunyHo
HeTo4HOCTM B OTBETE Ha BOMpPOCHI burneTta. XopoLuo
CyulecTBeHHbIE HEQOYEThI B OTBETE Ha BOMpOChI burneTa. YgoBneTBopuTENBHO
[MONHOCTBIO HE pacKpbIT, NO KparHen Mepe, 0AUH Bonpoc buneTta. HeyooBneTBoTENBLHO

20.3 ®PoHA OUEeHOYHbIX cpeacTB CHPOPMUPOBAHHOCTU KOMMETEHUUA CTYAEHTOB,
pekomeHAayeMbIn Ana npoBegeHnUA ANarHoCTUYeCKnx padbort




Nel, Jluneiiawti onepatop A @ B — R HasweBaeTcs oODATHMEIM, €CJIH CYIIECTEVET
JuHeliHLI onepatop B B — R takoil, TT0..,

a) AB = BA =1

6] AB=BA=A.

Ne2 Eenn BRINOJTHEHEI CJEIVIONIHE CBONCTRA:

1) A(z+3) = A+ Ag.VT. 9 € L;

2Q)A(az) =aAz VT € Laoe K

aas oneparopa A @ L — L, 3anaHdoro Ha JuHeliHOM npocrtpancerse L Haa noiem K,
TO onepaTop A HasBIBaeTCSH

a) JINHEHHBIM;

0) obDpaTHRIM,

B} 0OpATHMBIM.

N3 BEcom A, B smueilidksie olepaTopsl, JelicTBYolIHe Ha JHHellHOM npocTpaHcTee L,
TO OLEPATOP, onepe/ienseMblil pageHcTBoM (AB)x = A(Bz),Vr € L, HassiBaeTcs

a) Cynepro3uIineii;

G) cyMmMoil

Ned Ilyere A @ L™ — L™ — nurelinwni onepatop. Toraa cyMma pasMepHOCTeH sapa #
obpaza onepatopa A pagHa

a) pasMepHOCTH 0TOOpaykaeMoro nmpocrpancrsa L™

6) HauMeHbINel pasMEPHOCTH W3 pasMepHocTell sapa u obpasa onepatopa A;

No§ JTnweiitaeni onepatop A @ L — L HaspBaeTed HEBRIPOMKIEHHBIM, €CIH

a) KerA = {f};

6) KerA # {6}.

NG Slpaisiercs: o ckassipHOe nponssenenne (., y) Ha R 6uwimnelidoit dhopmoii?

JiAa.

N7 Kakoii B nmeer matpuna Gumnaetinol dopuvsl Az, y) = 3z1y; — 8oy + 7190 B

Haznce €; = (1,0),e, = (0,1)7
3 1
A:(D_%)

OTgeT:

N8 flpnsiercs s caenyomasn ounnreiinas hopma A(x, y) = 19+ 2X 0+ 22010 + 291
CHMMeTpHYecKol OunnHeliHoi dopyMoii?

Jia

Ne§ Kakoli Buj nmeer Marpuna 6umnaeiiHoll dbopyer Az, y) = 211y — 6zays + 37,95 +
4dz9y, B Dasuce €, = (1,0),e, = (0,1)?

OTBeT:
2 3
A=(4_4)

Ne10 Jluneiinstii onepatop A : R — R, geilcTByromuii Ha eBKJINJ0BOM HIH YHHTAPHOM
npocTpaHeTEe [ HASLIBAETCH ONEPATOPOM NPOCTOH CTPYKTYDRI, €CJIH CYIIECTBYET OpPTO-
HOpMHpOBaHHBIL Oazuc [, B KoTopoMm mMarpuna onepatopa A uMeer ... BHI,

JTMATOHAJLHBIH

Kputepuu mn wkanbl oueHnBaHusa 3agaHun ®OC:

1) 3agaHug 3aKkpbITOro Trna (BbIoop 0aHOro BapuaHTa OTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbIN OTBET;
e 0 6annoB — ykasaH HEBEpPHbIN OTBET.



2) 3agaHuga OTKPbITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna — ykasaH BEepHbIil OTBET;
o 0 6GannoB — ykasaH HeBepHbIN OTBET.

3) 3agaHug oTKpbITOro Tuna (4mMcno):

e 2 6anna — ykasaH BepHbIN OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

3apaHusa pasgena 20.3 peKoMeHAYHTCA K UCMOSIb30BaHUIO NPU NpoBeAeHUN
ANarHOCTUYEeCKUX paboT C Lesibio OLEeHKM OCTaTOYHbIX pe3ynbTaToB OCBOEHUA AaHHOU
AUCLUUNIUHBI (3HAHUX, YMEHUIN, HAaBbIKOB).

Mporpamma pekomeHgoBaHa HMC matemaTtudeckoro gpakynsteta 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.33 Дополнительные главы алгебры
	1. Шифр и наименование направления подготовки:
	01.03.04 Прикладная математика
	2. Профиль подготовки: Применение математических методов к решению инженерных и экономических задач
	3. Квалификация  выпускника: Бакалавр
	4. Форма образования: Очная
	5. Кафедра, отвечающая за реализацию дисциплины: Кафедра алгебры и математических методов гидродинамики
	6. Составители программы: доцент, к.ф.-м.н. Близняков Николай Михайлович
	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 — 6 / 216.
	Форма промежуточной аттестации: зачёт, экзамен
	Программа рекомендована НМС математического факультета протокол № 0500-03
	от 24.03.2022 г. (1)

