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

«BOPOHEXCKWUM rOCYOAPCTBEHHbIN YHUBEPCUTET »
(®rBOY BO BIY)

YTBEPXOAKO
3aBeqyowmin kapegpon
anrebpbl 1 MaTeMaTN4eCcKmx
MEeTO40B rMapoaMHAMMKM

fb_ - —  (3BarmH B.I".)
nodnub, pacwugpposka nodnucu
19.06.2020 .

PABEOYASA NPOMPAMMA YYEEHOWU OAUCUUNIUHDI
61.0.33 [JJononHuTenbHbIE rMasbl anredpbl

1. Wndcdp v HammMeHOBaHUe HanpaBfieHUA NOATOTOBKU:
01.03.04 lNMpuknagHasa matemaTuka

2. NMpodcdunnb noarotoBKU: NprmMeHeHne maTeMaTUYeCKMX METOO0B K PELLEHUI0 UHXKEHEPHbIX
N 9KOHOMWYECKMX 3aaad

3. Keanudumkauma BbinyckHUKa: bakanasp
4. ®opma obpasoBaHua: OyHas

5. Kacbeapa, otBevarlan 3a peanusauymio aucumnnuubl: Kadgeapa anrebpbl u
MaTeMaTuyeCckux MeTOAOB r’MApPOANHAMUKN

6. CocTtaBMTENU NPOrpamMmbl: JOLEHT, K.d.-M.H. 3BsrnH AHgpen Buktoposuy

7. PekomeHgoBaHa: HMC matemaTtudeckoro gakynbteta npotokon Ne 0500-04
oT 18.06.2020 .

8. YuebHbIn roa: 2020-2021 CemecTtp(-bl): 2



9. Llenu n 3apgayn y4e6HON AUCLUUNIINHDI:

Llenbo Kypca €BNSI€TCSA OCBOEHME OCHOBHbIX MOHATUM W (pakToOB mnMHEMHOW anrebpol,
OBnageHne OCHOBHbIMW METO4AMN peLLUeHNs 3aaau.

3adavamu oby4eHus 568/15l0MCs; O3HAKOMMEHNE C OCHOBHbBIMW anrebpandecknmm noHATUAMA 1
hakTamn, oBnageHne OCHOBHbIMW MeToO4aMu peLlleHus 3agad, BbipaboTka HaBbIKOB U YMEHWUI
MO NPUMEHEHMIO MOJSTYYEHHbIX 3HAHMK MNPU peleHnn 3agad NUHEWHow anredpbl U apyrnx
MaTeMaTUYeCKMUX OUCLIUMIH.

10. MecTo y4yeb6HOM AncuUNuHbI B cTpyKType OOI:

OucumnnnuHa «dononHuTteneHble rnasbl anredpbl» oTHocuTcAa 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.

CTyaeHT gormkeH cBob0aHO BriageTb afieMeHTaMu anredpebl.

11. KomneTeHUuun 06yqa|ou.|,eroc9|, (*)OpMMpyeMble B pe3yJ/ibTaTé OCBO€HUA ANCUUNJINHDbI:

Koga HassaHue Koa(bt) NuamkaTtop(bl) MnaHvpyemble pe3ynbTaTbl 06y4eHus
KOMMeTeHLMK
OrlK-1 | CnocobeH OlK-1.1 | ObnapaeTt 6a30BbIMU 3HaTb: KOHLeNTyarbHble OCHOBbI
NPUMEHNATb 3HaHue 3HaHUAMMU, MEeTO[0B peLleHusi 3a4ay B NpeaMeTHOM
dyHOaAMEHTaNbLHON nony4YyeHHsIMU B obnacTtu; OCHOBHbIE METOAbI
MaTemaTuK1 U obnactu AokasatenbCTBa MaTeMaTUYeCKnX
€CTECTBEHHO- MaTeMaTUYECKUNX U yTBEPXKAEHUN
Hay4HbIX (Mnn) ecTecTBEHHbIX YMeTb: hopMynupoBaTb NOCTaHOBKM
OUCUUNIMH Npuy HayK OCHOBHbIX 3afay anrebpbl, B TOM Yncre B
pelleHun 3agady B NPOEKTMBHbLIX NPOCTPaHCTBaX,
obnactn dopMynupoBaTb 1 AOKa3biBaTb TEOPEMbI
€CTECTBEHHbIX HayK CyLLIeCTBOBaHWS, €QNHCTBEHHOCTH,
N NHXXEHEepPHON KOPPEKTHOW MOCTaHOBKM 3a4auy anrebpsbl.
npakTuke 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
obnactm ¢ 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 TeopeTunyeckmx | BnageTb: 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

13.1 CopepxaHue pasgenoB AUCLUMIINHDI:

n/n

HanmeHoBaHue
pasgena
ONCLUUNNUHbBI

CopnepxaHue pasgena aucumnunHbl

Peanusauyus
pasgena
OUCLMNIIUHBI C
NMOMOLL,bH OHNaunH-
Kypca, QYMK *

1. Nekuun

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTBa. JIMHelriHas 3aBUCMMOCTb
cucTem BEKTOPOB. Basnc n paamepHOCTb NIMHENHOTO
npocTpaHcTBa. KoopauHaTel BEKTOpa B 3a4aHHOM
Basnce. N3omopdun3m BEKTOPHBIX MPOCTPAHCTB.
N30MOpPHOCTb KOHEYHOMEPHBIX MPOCTPAHCTB
oOuHakoBoW pa3mepHocTu. MaTtpuua nepexoaa ot
opHoro 6asuca k gpyromy. NpeobpasoBaHue koopgmHaT
BEKTOPOB Npu nameHeHnn 6asmca. NognpocTpaHcTBO
BEKTOPHOro npocTtpaHcTea. JInHenHasa obonoyvka n paHr
cucTeMbl BEKTOPOB. [NepeceveHne 1 cymma
NoANpOCTPaHCTB, NpsiMas CymMmma NognpoCTPaHCTB.

JInHenHble
oTobpaxKeHust

JInHelHble oTODpaeHNa BEKTOPHbLIX MPOCTPaHCTB.
MaTtpuua nuHerHoro otobpaxeHus. ameHeHne
MaTpuubl IMHENHOro oTobpakeHns Npu nepexoae K
apyrum 6asmcam. [lenctensi ¢ NMHENHLIMMW
oTobpaxeHnsiMmu. MNMpocTPaHCTBO NIMHENHbIX
oTobpaxeHu. Agpo 1 o6pas NIMHENHOro 0TOBpaXKeHws,
nX pasMmepHocTu. JInHenHble onepatopbl. OBpaTHbIN
onepaTop, YCNoBMe CyLeCTBOBaHNS 06paTHOro
onepartopa. CobCcTBEHHbLIE BEKTOPbLI M COOBCTBEHHbIE
3Ha4eHus. XapakTepucTU4eckmin MHorouneH. Teopema
MamunbToHa-Kanu. iHBapuaHTHbIE NOANPOCTPaHCTBRA.
Kputepuit gnaroHanmsnpyemMocTu MmaTpuubl FIMHENHOTO
onepaTtopa.

>KopoaHoBa ghopma
onepaTopa

>KopoaHoBa knetka. XKopaaHoBa maTpuua. KopHeBble
noanpocTpaHcTBa. PasnoxeHne NpocTpaHcTBa B NPSMYyHO
CYMMY LIMKINNYECKMX KOPHEBBIX NOAMNPOCTPAHCTB.
Teopema o xopaaHoBOW HOpMarbHOM hopMe MaTpuLbl
NMHENHOro onepartopa B KOMMIEKCHOM U B
BELLECTBEHHOM MpOCTpaHCTBE. EQMHCTBEHHOCTL
»KopAaHoBOW HOpMasibHON hOpMbl.

BununHenHble n
KBagpaTU4HbIe

dopmbl

BunuHenHblie dpopmbl. MaTpuua 6unmHenHom dopMei.
CumMeTpuryecKne 1 KOCOCMMMETpUYECKne BUNMHenHbIe
dopmbl. KBagpaTtuyHble hopmbl. MeToabl Jlarpanka u
Akobu NnpuBegeHUsa kKBagpaTUYHON POPMBbI K
KaHOHMYeckoMy Buay. 3akoH MHepumu. MonoxuTenbHo
onpenerneHHble gopMbl. Kputepuin CunbeecTpa.
MpuBeneHue napbl KBagpaTUYHbIX hopM K
KaHOHMYeCKOMY BuAy. bunuHerHble n KBagpatuiHble
dOpMbl HA KOMMNIIEKCHOM MPOCTPAHCTBE.

EBknngoBsbl 1

EBKkNnaoBbI 1 YHUTApPHbIE BEKTOPHbIE NMPOCTPaHCTBA.

https://edu.vsu.ru/e
nrol/index.php?id=1
1385




YHUTapHble
npocTpaHcTBa

OnuHa BekTOpa, yron mexay Bekropamn. HepaseHCTBO
Kowwun-byHsakoeckoro. OpTOHOPMUPOBaHHbIE Ga3uchbl.
Mpouecc opToroHanusaumm Ipama-LUmnaTa.
Onpepenutens Npama. OpToroHanbHoOe AONOMHEHME.
Mpoekunsa BekTopa Ha nognpocTpaHcTBo. N3omophusm
€BKMNO0BbIX U YHUTAPHbIX NPOCTPaHCTB. JIMHenHbIe
dyHKuMoHanbl. ConpsXeHHoe NPOCTPaHCTBO.
ConpsieHHbI 6asunc. JIMHenHbI onepaTop,
COMPSKEHHbIN K JaHHOMY. CUMMETpUYECKNE U 3PMUTOBDI
NUHeNHbIE onepaTopsl, Nx cnekTp. CylecTBoBaHue
CcOoBCTBEHHOrO OPTOHOPMMPOBaHHOro 6asunca.
OpToroHanbHble U YHUTapPHbIE NTMHENHbIE OnepaTopkl,
KaHOHMYeckuin 6asnc ansa Hux. PasnoxeHune
HEBbIPOXAEHHOIO NUHENHOro onepaTopa B
npoussegeHne NoNOXUTENbLHOro 1 N30OMETPUYECKOTO
onepaTtopa. NpuBeaeHue kBagpaTU4HOW (3PMUTOBOM)
dOpMbI K FMaBHbIM OCSAM.

AddpuHHBbIE
NMpPOCTPaHCTBa U
adpuHHbIE
oTobpaxKeHus

AdduHHBbIE 1 adpDUHHBIE EBKNMAOBLI NPOCTPaHCTBA.
Cuctembl koopauHart. MNMnockoctn B adpUHHOM
NPOCTPaHCTBE, CNocobbl MX 3aaaHns. PacctosiHne mexay
TOYKaMM EBKNMA0BA NPOCTpaHCTBa. PaccTosiHMe OT TOYKM
Ao nnockoctn. O6bem B €BKIMOOBOM NPOCTPaHCTBE.
O6bem napannenenunega n onpeaenutens pama.
AddrHHBbIE OTOBpaXKeHWs, UX 3anucb B KOOpAUHaTaXx.
PasnoxeHune adpprHHOro npeobpasoBaHus B
npounsBefeHve cagura u npeobpasoBaHus,
OCTaBNAOLLEro Ha MecTe TOYKy. [eomMeTpryeckuin cMbicn
onpegenutens adgpdunHHoro npeobpasoBaHus. [BmxeHus
eBKNnaoBa npocTtpaHcTea. Knaccndbuvkaumnsa aBmxeHnn.
KBagpuviku (rmnepnoBepxHOCTU BTOPOro nopsigka) B
adduHHOM npocTpaHcTBe. Knaccudumkaunsa ksagpuk B
adUHHOM 1 e€BKNNA0BON reomeTpusix. HeBbIpOXaEHHbIE
LUeHTpanbHble KBaapuku. KaHoHn4eckue n
LUUNUHAPUYECKMe KBaapukn. ACUMNTOTUYECKME
HanpaeneHus. [eoMeTpruyeckne CBOMCTBA rMaBHbIX OCEN
annunconga.

MpoekTnBHbLIE
npocTpaHcTBa

[MpoeKkTMBHOE NPOCTPAHCTBO NPON3BOJSTLHOM
pa3mMepHOCTH, pa3nnyHele mogenun. OgHopoaHble
KoopauHatbl. AdrHHbIE KapTbl MPOEKTUBHOMO
npocTpaHcTBa. [1poekTuBHbIE NpeobpasoBaHnst 1
npoekTuBHas rpynna. Ksagpuku B NpOEKTUBHOM
NPOCTPaHCTBE, X Knaccudmkaums

TeH3opbl

TeH3opbl. 3an1cb TEH30POB B koopauHaTax. MiameHeHne
Ko3a(huumeHToB TEH30pa Npu nepexoae K opyromy
Baancy. Onepauun Hag TeH30pamu (CrIOXEHNE 1
yMHOXeHue). CBepTka TeH3opa. CuMmeTpuyeckne u
KOCOCMMMeETpuyeckne TeHsopbl. Onepaumm
CYMMETPUPOBaHMS N anbTEPHUPOBAHMS.

2. MpaKkTnyeckune 3aHATUA

BekTopHble
NpOCTpaHCTBa

BekTopHble npocTpaHcTBa. JInHenHas 3aBUCUMOCTb
CUCTEM BEKTOPOB. basnc 1 paamepHOCTb JIMHENHOIO
npocTtpaHcTBa. KoopamHaTthl BeKTopa B 3a4aHHOM
0asuce. M3omopdn3am BEKTOPHBLIX MPOCTPAHCTB.
M30MOpGHOCTb KOHEYHOMEPHbLIX MPOCTPaHCTB
OAMHaKoBOKM pasmepHocTu. MaTpuua nepexoga ot
opHoro 6aauca k gpyromy. lNpeobpasoBaHune koopamHaTt
BEKTOPOB Npu n3amMeHeHun 6asmca. NognpocTpaHcTBO
BEKTOPHOr0O NPOCTpaHCTBa. JInHenHas obonoyka v paHr
cucTeMbl BEKTOPOB. lNepeceyenHne n cymma
NoANpPOCTPAHCTB, NpsiMasi CyMmma NognpoOCTPaHCTB.

JInHenHble
oTODpaXKeHust

JInHenHble 0TOBPaeHNs1 BEKTOPHBIX MPOCTPAHCTB.
MaTtpuua nuHenHoro otobpaxeHus. IameHeHne
MaTpuLbl IMHENHOrO OTODpaXeHMs1 Npu Nepexoe K

https://edu.vsu.ru/c
ourse/view.php?id=
6275



https://vk.com/away.php?utf=1&to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D6275
https://vk.com/away.php?utf=1&to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D6275
https://vk.com/away.php?utf=1&to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D6275

apyrvm 6asmcam. [JencTeus ¢ NMMHENHLIMU
oTobpaxeHusamMu. MpocTpaHCTBO NINHENHBLIX
oTobpaxeHnn. Aapo 1 o6pas NMHEeNHOro oTobpaXeHus,
nx pasamepHocTn. JInHeliHble onepaTopbl. O6paTHbIN
onepaTop, YCNoBMe CyLLECTBOBaHUSI 06paTHOro
onepaTopa. CobCTBEHHbIE BEKTOPLI U COBCTBEHHLIE
3Ha4veHusi. XapakTepucTU4eckuii MHoOro4reH. Teopema
MamunbToHa-Kanu. IHBapuaHTHbIe NOANPOCTPaHCTBA.
KpuTepuii guaroHanmanpyeMocT MaTpuLbl JIMHEAHOrO
oneparopa.

*KoppaHoBa chopma
oneparopa

XKoppaHosa kneTka. >KopgaHosa maTpuua. KopHeBsble
noanpocTpaHcTBa. PasnoxeHne NpocTpaHCTBa B NPsMyto
CYMMY LIMKINNYECKUX KOPHEBBIX NOAMPOCTPAHCTB.
Teopema 0 XopaaHoBOW HOpMarnbHON hopmMe MaTpuLbl
NMHenHoro oneparopa B KOMMMEKCHOM U B
BeLLeCTBEHHOM MpocTpaHcTBe. EQMHCTBEHHOCTL
XXOpOaHOBOW HOPManbHON DOPMBI.

BunuHenHble n
KBagpaTu4Hble

hopMbl

BunuHenHble dpopmMbl. MaTtpuua GunmHenHon opmbl.
CvMMeTpuyeckme 1 KOCOCMMMETPUYECKNE BUNUHENHbIE
dopmbl. KBagpaTnyHble dopMmbl. MeToabl Jlarpanxa u
Akobu nprBeaeHnsa kKBagpaTU4HON POPMBbI K
KaHoHMYeckoMy BuAy. 3akoH MHepumu. MonoxuTensHo
onpegeneHHble popmbl. Kputepun CunbsecTpa.
MpuBeneHve napbl KBagpaTUYHbIX hopM K
KaHOHMYeckoMy BuAy. bunuHernHole n KBagpaTuyiHble
POpPMbl HA KOMMNIEKCHOM NPOCTPaHCTBE.

EBknnaoBbl
YHUTapHbIE
npocTpaHcTBa

EBK.I'II/I,IJ,OBbI N YHUTAPHbIE BEKTOPHbIE NPOCTpaHCTBA.
[nuHa BekTOpa, yron mexay Bektopamu. HepaBeHCTBO
Kowwm-byHsakoBckoro. OpToHOpMUpPOBaHHbIE Ba3uUChI.
Mpouecc opToroHanusauun Npama-LLmnara.
Onpegenutens 'pama. OpToroHanbHoe JOMOMHEHNE.
Mpoekuns BekTopa Ha nognpocTpaHcTBo. N3omopdusm
€BKINMAOBBIX U YHUTApHbIX MPOCTPAHCTB. JInHeHbIe
dyHKumoHanbl. ConpsiXeHHOe NPOCTPaHCTBO.
ConpsikeHHbIn 6a3nc. JInHeHbIn onepaTop,
COMPSKEHHBIN K AaHHOMY. CUMMEeTpUYecKme 1 SpMUTOBbI
NNHENHbIE onepaTopsbl, nx cnekTp. CywecTBoBaHme
CcOB6CTBEHHOIO OPTOHOPMUPOBAHHOIO Ga3sunca.
OpToroHasnbHbIE U YHUTapHbIE JIMHENHbIE OMNepaTopbl,
KaHOoHM4Yecku 6a3unc gns Hux. PasnoxeHue
HEBbIPOXAEHHOTO JIMHENHOrO onepaTopa B
NpousBeAeHNEe NONOXUTENBHOIO 1 M30METPUYECKOTO
onepaTtopa. NpmBegeHne kBagpaTUYHOM (3PMUTOBON)
hopMbl K rMaBHbIM OCSIM.

AddUHHBLIE
npocTpaHcTBa u
adpnHHbIE
oTobpaKeHust

AddUHHbIE M adddMHHBIE EBKNUAOBLI NPOCTPAHCTBA.
Cuctembl koopauHart. nockoctu B adoUHHOM
NpocTpaHCcTBe, CNocobbl X 3agaHus. PacctosHme mexay
TOYKaMK eBKNMAOBa NPOCTpPaHCTBa. PaccTtosiHmue oT ToYKku
no nnockoctn. O6bem B EBKNNMOOBOM MPOCTPAHCTBE.
O6bem napannenenunega v onpeaenutens pama.
AddrHHBbIE OTOBpaXKeHNs1, NX 3an1cb B KOOpAMHAaTaXx.
PasnoxeHune adpdurHHOro npeobpasoBaHus B
npou3eBefeHve casura n npeobpasoBaHus,
OCTaBnALLEro Ha MecTe ToYKy. [[eoMeTpruyecKnin CMbICI
onpegenutens adpdnHHoro npeobpasoBaHus. [BmxeHUs
€BKNMaoBa NpocTpaHcTBa. Knaccudumkaums gBMKEHNUN.
KBagpuku (rmnepnoBepxHOCT BTOPOro Nopsaka) B
addnHHOM npocTpaHcTBe. Knaccudumkaums kKsagpuyk B
adbnHHON N eBKNNOOBON reoMeTpusix. HeBblpoXXaeHHbIe
LeHTpanbHble KBagpuku. KaHoHMYeckue n
UUNUHAPUYECKME KBaAPVIKN. ACUMITOTUYECKME
HanpaBneHus. [eomeTpuyeckne CBOMCTBA rMaBHbIX OCEN
annuncounga.




7 [MpoekTuBHLIE IMpoeKkTBHOE NPOCTPAHCTBO NPOU3BOSTbHOM
npocTpaHcTBa pa3mMepHOCTM, pa3nnyHble mogenun. OgHopoaHble
koopanHatbl. AQrHHBbIE KapTbl MPOEKTUBHOMO
npocTpaHcTBa. [poekTnBHbIE Npeobpa3oBaHns u
npoekTmBHas rpynna. Ksagpukm B NPOEKTUBHOM
NPOCTpPaHCTBE, NX Knaccudukaumns

8 TeHsopbl TeHsopbl. 3anUcb TEH30POB B koopanHaTax. N3meHeHune
KO3(hDULIMEHTOB TEH30pa NPU Nepexoae K Apyromy
6asucy. Onepaumu Hag TeH3opamu (CNoXeHue u
yMHOXeHue). CeepTka TeH3opa. CuMmMmeTpuyeckne un
KocoCMMMeETpUuYeckne TeHsopbl. Onepaumm
CYMMETPUPOBAHUS N anbTEPHUPOBAHMS.

13.2 Paspgenbl AUCUUMNNAUHBLI U BUAbI 3aHATUN:

No Bugbl 3aHsaTU (YacoB)
/n HanmeHoBaHve pasgena AUCLMNnHbI TMekuum Mpaktn- | Nabopa- | CamocTosiTenb- Bcero
yeckue TOPHbIEe Hasi paboTta

1 | BekTopHble NpocTpaHCcTBa. 6 6 10 22

2 | JlnHenHble oTOBPaXXeHMs. 6 6 10 22

3 | XXopaaHoBsa chopma onepatopa. 7 7 10 24

4 | BunvHenHble N kBagpaTUYHbIE (POPMBbI. 7 7 10 24

5 | EBKN1AOBbLI U YHUTapHbIE NPOCTPaHCTBa. 6 6 10 22

6 | AdduHHbIE NpocTpaHcTBa U adpPUHHbIE 6 6 10 22
oToGpaXKeHus.

7 | MNpoeKkTnBHbIE NPOCTPaAHCTBA 6 6 10 22

8 | TeH3opsbl 6 6 10 22
OKk3ameH 36
WToro 50 50 80 216

14. MeToan4yeckune ykasaHma Ans odoyyarowmxcsa no 0CBOEHUIO AUCLUNIIUHDI

B npouecce npenogaBaHus AUCUMNIIMHBLI UCMOMB3YOTCA Takue Buabl yyebHon paboTbl, Kak
nekumu, npakTuyeckue 3aHAaTUS, a Takke pasnuyHble Buabl CaMOCTOATENbHOW pPaboThl
obyyarowmxcsa. Ha nekumax pacckasbiBaeTCsd TeopeTUdecKuin maTtepuan, Ha npakTUYecKnx
3aHATUAX peLLarTca NPMMepbl N0 TEOPETUYECKOMY MaTepuany, NPOYNTaHHOMY Ha NEKLUSX.
Mpn un3yyeHum Kypca «[ononHuTenbHble rNaBbl anrebpbl» obyyawowmmcs cnegyet
BHUMATENbHO CrywWaTb W KOHCNEKTUPOBaTb MaTepuar, uanaraemblni Ha ayauTOPHbIX 3aHATUAX.
Ona ero nNOHMMaHWMA M  KayeCTBEHHOrO YCBOEHUS  pekoMeHayeTcs — crnegyrouwas
nocrnegoBaTernbHOCTb AENCTBUN.

1. MNocne kaxgon nekuum cTyaeHTam pekoMeHayeTcs nogpobHO pasobpaTb NPOYUTAHHBLIN
TeopeTU4eckni matepuarn, BblydUTb BCe onpeaenieHns n opmyrnmpoBKU TeopeM, pasobpaTb
npuMepbl, peleHHble Ha nekumn. [lepen cnefywowen nekumn ob6s3aTenbHO NOBTOPUTH
MaTepuan npegblayLuen nekumu.

2. lNMepen NpakTMyeckMm 3aHATMEM 0b6SA3aTenbHO MOBTOPUTL FEKUMOHHLIM MaTepuan. lNocne
NPaKTUYECKOro 3aHATUS elle pa3 pa3obpaTb pelleHHble Ha 3TOM 3aHATUWM MpPUMEpPbI, nocne
4yero MPUCTYNUTb K BbLIMNOMHEHMIO AOMalLHero 3agaHus. Ecnn npu peweHun npumepos,
3a[aHHbIX Ha AOM, BO3HUKHYT BOMNPOCHI, 06s3aTeNbHO 3a4aTb Ha crnegyloweM npakTU4eckom
3aHATUN NN B NPUCYTCTBEHHbBIN Yac npenogasaTernto.

3. MNpun noarotoBke K MNPaKTUYECKMM 3aHATUSIM MOBTOPUTb OCHOBHbIE MOHATUS MO Temawm,
n3yuntb npumepsbl. Pewas 3agayn, npeaBaputenbHO NOHATb, KAKOW TEOPETUYECKMI MaTepuarn
HY)XHO ucnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE peLnTb
npakTuyeckue 3agaqw.

4. Kpome 06bIMHOro Kypca B CUCTEME «IONEKTPOHHbIA YHMBEPCUTETY», BCe Heobxoaumble Ans
yCBOEHUS Kypca MaTtepuanbl pasmeLleHbl Takxke Ha caunTe dakynbTeTa
https://math.vsu.ru/wp/?page_id=937.
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15. lMepeyeHb OCHOBHOW W [OONONHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeET,
HeobXoAUMbIX ANl OCBOEHUSI AUCLMUNIIUHDI

a) OCHOBHas nutepartypa:

Ne n/n NcTouHnk

1 KoctpukuH A.W. BeegeHve B anrebpy : y4eb. ans BysoB : B 3 4./ A.W.KoctpukuH.-M.: ®dusmatnur,
2009.-4.1. OcHoBbl anrebpsbl. — 271 c.

KoctpukuH A.W. BeegeHve B anrebpy : y4eb. ana BysoB : B 3 4./ A.N.KocTpukuH.-M.: ®dusmatnur,

2 2009.-4.2. IluHenHas anrebpa. — 367 c.

6) AononHUTENbHas NuTepaTypa:

Ne n/n NcTouHMK

3 Kypow A.I Kypc Bbiclwien anrebpbl: y4eb. Ans CTyOeHTOB BYy30B, OOyy. MO CrneumarnbHOCTSM
“Matematuka’, “lMpuknagHaa matematuka”/ A.I.Kypouwr.-Cl16.: JlaHb, 2004. — 431 c.

4 dapgees [.K. Jlekumn no anrebpe: y4eb. nocobue ans sysos/ [.K.Paggees.-Cl16.:/1aHb, 2004.— 415 c.

KoctpukuH A.V. BeegeHve B anrebpy : y4eb. ana BysoB : B 3 4./ A.N.KocTpukuH.-M.: ®dusmatnur,

5 2000.-4.3. OcHOBHble CTPYKTYpbl anrebpbl. — 272 c.

6 Bopesuy 3. N. Onpepenutenu n matpuubl : yuebHoe nocobue / 3.U. Bopesny .— U3g. 4-e, ctep. —
CIo. [n gp.] : JlaHb, 2004 .— 183, [1] c.
Beknemuwena J1.A. C6opHMK 3aday MO aHanuMTU4YeCKOMW reoMeTpum W nuHenHon anrebpe: yyeb.

7 nocobuve ans crygeHtoB By3os/ J1.A.beknemuwesa, A.FO.MNetposun, H.A,Yybapos.-M.: Hayka, 1987 .-
494 c.

8 MpockypsikoB N.B. C60pHUK 3agay no nuHertHon anrebpe: y4eb. nocobune anga ctyaeHToB PM3nKo-mar.
cneuunansHocTer By3oB / U.B.Mpockypsikos.-M.: J1ab. 6a3oBbix 3HaHwi, 2002. — 382 c.
WnbuH B. A. JluHenHaa anrebpa : y4ebHUK ansa ctyq. gus. cneuynanbHOCTEN U cneumanbHOCTU

9 "MpuknagHas matematuka" / B. A. UnbuH, 3. I". Mo3Hsak .— UN3g. 6-e, ctep. — M. : dusmartnur, 2004.—
278 c.
depnopuyk B. B. Kypc aHanutnyeckon reomeTpumn n nuHenHon anredpsl : YuyebHoe nocobue ans crya.

10 MeX.-MaT. cneumanbHocTen yH-ToB / B. B. ®egopuyk .— 2-e uag., ucnp. — M. : N3g-so HLL SHAC,
2001.— 327 c.
MocTtHukoB M. M. JlnHenHas anrebpa n guddepeHumnansHas reomeTpus : YuebHoe nocobue aonsa crya.

11 BY30B, 00y4.no cneyunansHoctn "MaTtemaTtuka" / M.M. MocTtHukoB .— M. : "Hayka" 'maB. peg. dus.-mar.
nut-pbl, 1979 — 311,[1]c.

12 MocTtHukoB M. M.JTnHenHasa anrebpa : YyebHoe nocobure gns crtyq. By30B, 00y4.no cneunanbHoOCTm
"MaTemaTnka" / M.M. MoctHmkoB .— M. : "Hayka" 'naB. peg. us.-mart. nut-pbl, 1986 .— 400 c.
LWunos I'. E.MaTemaTuyeckmn aHanus : KoHe4HoMepHble NMHElHbIE NPOCTpaHCTBa: Y4ueb. nocobue

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

14 [onoeuHa J1. U.JInHenHasa anrebpa n HeEKOTOpble ee NPUNOXeHns : yyebHoe nocobue ans cTyd. BTy30B
/ J1.W. TonosunHa .— M. : Hayka, 1985 .— 392 c.

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

16 Xanwmouu I1.. KoHe4yHoMepHbIe BEKTOpHbIe npocTpaHcTea / 1. Xanmouw ; nep. ¢ aHrm. .. bopucosa,
[.A. PaikoBa .— M. : dusmarnur, 1963 .— 262, [1] c.

17 C6opHuk 3agay no anrebpe / B.A. AptamoHos, FO.A. BaxTypvH, 3.5. Bunbep ; nog pea. A.W.
KocTtpuknHa .— 3-e n3a., ncnp. n gon. — M. : dusmarnmt, 2001 .— 463 c.

18 Vkpamos X. 1. 3agayHuk no nuHenHon anrebpe : y4ebHoe nocobue / X.[. Nkpamos ; nog pea. B.B.
BoeBoanHa .— WN3ga. 2-e, ucnp. — CI16 ; M. ; KpacHogap : JlaHb, 2006 .— 319 c.

19 Anrebpa n Teopus uucen: metog. ykasawusa gns cryg. 1 kypca mart. dak./ cocTt. H.M.BnusHskos,

B.®.Cy660T1uH.-BopoHrex : BI'Y, 1990.-4.1.- 22 c.

20 Anrebpa n Teopusi yucen: metog. ykasaHus ans cryg. 1 kypca mart. dak./ coct. H.M.BnmaHsikos,
B.®.Cy660T1uH.-BopoHex : BI'Y, 1990.-4.1I.- 22 c.

Anrebpa n Teopus umucen: metod. ykasanus and ctyd. 1 kypca matr. dak./ coct. H.M.BnusHskos,

21 B.®.Cy660TH.-Boporex : BI'Y, 1990.-U.Il.- 15 ¢,

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

Anrebpa u Teopusi yucen: metog. ykasawusa gna cryg. 1 kypca mart. dak./ cocT. H.M.BnusHsakos,

23 B.®.Cyb660TuH.-BopoHrex : BI'Y, 1990.-4.V.- 20 c.

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

o5 KomnnekcHble yvicna: MeToq. ykasaHus and ctygeHtoB 1 kypca maTt. gak./ cocT. H.M.bnusHskos. —

BopoHex: BI'Y, 1995.- 20 c.




OneMeHTbI TEOPUN MHOXECTB : y‘-le6HO-MeTO,D,VILIeCKOG nocobve ans BYy30B / BOpOHe)K. roC. YH-T; COCT.

26 H.M. brninsHsikos .— BopoHex : LML BI'Y, 2008 .— 46 c.

27 MpockypsikoB N.B. CH60opHUK 3agay no nNuHerHon anrebpe: y4ed. nocobue ansa cTtyaeHToB hmanko-mar.
cneumansHocTten By3oB / W.B.MpockypsikoB.-M.: J1a6. 6a3oBbix 3HaHun, 2002. — 382 c.

o8 ®apnees O.K. 3agaum no Bbicwen anrebpe: yyeb. nocobue Ansa CTyaeHTOB By30B, oOyy. Mo Mar.

cneyunansHoctam/ [.K.®agnees, N.C.ComuHckuin.-Cl16.: Jlanb, 2004.-287 c.

B) 0a3bl JaHHbIX, I/IHd)OpMaLI,MOHHO-CI'IpaBO‘-IHble N NOUCKOBbIE CUCTEMbI.

Ne n/n NcTOYHUK

29 http://www.lib.vsu.ru - anekTpoHHbIv katanor 3HE BI'Y

30 OBC «YHuBepcuTeTckas bubnmoTeka oHManH»

31 https://edu.vsu.ru/enrol/index.php?id=11385- OneKTpoHHbIN Kypc
32 https://math.vsu.ru/wp/?page id=937 — Caunt dakynoteta

16. NMepeyveHb y4e6HO-MeTOANYECKOro obecneyeHUs Ansi CaMOCTOATeNIbHOW paboThl

Ne n/n NcTouHMK

1 Kypow A.I Kypc Bbiclwien anrebpbl: y4eb. Ans CTyOeHTOB BYy30B, OOyy. MO CrneumarnbHOCTAM
“Matematuka’, “lMpuknagHaa matematuka”/ A.I.Kypouwr.-Cl16.: JlaHb, 2004. — 431 c.

2 dapnees [.K. Nlekumn no anrebpe: y4eb. nocobue ans sysos/ [.K.Paggees.-Cl16.:/1aHb, 2004.— 415 c.

3 KocTtpuknH A.N. BeegeHue B anrebpy : y4eb. ansa Bysos : B 3 4./ A.N.KocTpukuH.-M.: dusmatnur,
2000.-4.3. OcHoBHble CTPYKTYpbl anrebpbl. — 272 c.

4 Bopeeuny 3. W. Onpegenutenu n matpuubl : y4ebHoe nocobue / 3.1. bopesny .— N3a. 4-e, ctep. —
CI6. [n gp.] : lanb, 2004 .— 183, [1] c.
Beknemuwena J1.A. COopHMK 3agay MO aHanuMTU4YeCKOMW reoMeTpum W nuHenHon anrebpe: yyeb.

5 nocobuve ans crygeHtoB By3os/ J1.A.beknemuwesa, A.lO.MeTposun, H.A,"Mybapos.-M.: Hayka, 1987 .-
494 c.

6 MpockypsikoB U.B. C6opHMK 3agay no nuHenHon anrebpe: y4eb. nocobue gnst CTygeHToB pmsmko-mar.
cneumanbHocTen By3oB / W.B.IMpockypsikoB.-M.: J1ab. 6a3oBbix 3HaHui, 2002. — 382 c.

7 MonoxeHne o6 opraHuMsaumMmM camocToaTeNnbHOM paboTbl obyvawwwmxca B BopoHexckom
rocyapcTBEHHOM yHMBEpCUTETE

17. MaTtepuanbHO-TeXHU4YeCKoe obecrneyeHme AUCUUNIIUHbI:

AucumnnuHa MoxeT peanu3oBbiBaTbCA C NPUMEHEeHUeM AUCTaHUMOHHBIX obpasoBaTeribHbIX
TEXHONMOrMMW,  Hanpumep, Ha nnatgopmMe  «ONEKTPOHHbIN yHuBepcutetr  Bl'Y»
(https://edu.vsu.ru/enrol/index.php?id=11385).

lMepeyveHb HeobxoanMMoro nporpammMHoro obecneveHus: onepaunoHHas cuctema Windows mnm
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla Firefox, Opera nnm
Internet.

18. MaTtepuanbHO-TeXHUYeCKoe obecnevyeHne AUCLUNSINHDI:

CneuunanunsnpoBaHHasa mebenb.

[ns camocTosiTenbHOM paboTbl NCNOMb3YETCA KAacc C KOMMbOTEPHON TEXHUKOW, OCHALLEHHbIN
HeobXxoOMMbIM NPOrpaMMHbIM  obecrneyeHneM, SNEKTPOHHbIMKU  y4eBHbIMM nocobusamn
3aKoHogaTeNlbHO - MNpaBOBOM M HOPMATMBHOW MOUCKOBOW CUCTEMOW, UMEKLLMA BbIXOL B
rnodanbHyo ceTb.

19. ®oHA OLEHOYHbIX CPEeaAcCTB:

OueHouYHbIe cpeacTBa ANA NPOBeAeHUs TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

Mopsgok  OueHKM ocBOeHusi  obyyarwmmmucs yd4ebHOro martepuana onpegensiercs
cogepXxaHnem cnegyrwmx pasgenoB ANCUUNINHGI:

No H Wugmkatop(bl)
o anMeHoBaHuWe pasgena
KomneTteHums (1) OOCTVXKEeHUs OueHouHble cpeacTBa
n/n OncunnnvHbl (Moayns) KOMMETEHLIN
1 BekTopHble NpocTpaHcTBa OnK-1 OMK-1.2. OMK-1.3 [omallHne 3agaHus,
- ) KOHTponbHasa pabota Ne 1

2 JInHelHble oTobOpaxeHus OnK-1 OrlK-1.1, OlNK-1.2, | DomalluHue 3agaHus,

Ol1K-1.3 KOHTponbHas pabota Ne 1



http://www.lib.vsu.ru/
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https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=

3 >KopaaHoBa doopma onepaTopa OnK-1 OMK-1.1 [omaluHne 3agaHus,
) KOHTponbHas pabota Ne 1
4 BununHenHble n KBagpaTUYHbIE : : : [omalluHne 3aganHus,
dopmbl OfK-1 OfIK-1.1, ONK-1.2 KOHTponbHasi pabota Ne 2
5 EBKNMOOBLI N YHUTAPHbIE OnK-1 OMK-1.1. OMK-1.2 [omaluHre 3agaHus,
npocTpaHcTBa o ' KOHTponbHasi pabota Ne 2
6 AdbrHHbIE NpOCTpaHCTBa U : : 3 [omalHve 3agaHus,
acppuHHbIE OTOBPaXKeEHNs OfK-1 OTK-1.1, ONK-1.2 KOHTponbHasi pabota Ne 2
7 MpoekTnBHLIE NPOCTPaHCTBA : : : [omalHre 3agaHus,
OfK-1 OTK-1.1, ONK-1.2 KOHTponbHasi pabota Ne 2
8 TeH30pbl OMK-1 OMK-1.1, OMK-1.2 JJomaluHne 3aganHus,
KOHTponbHasi pabota Ne 2
MpomexyToyHasa aTTecTaums 3ayeT BbICTaBnseTCa Npu
dopma KOHTpONA — 3a4éT yCnewHon caaye
KOHTPOMbHbIX paboT
MpomexyTouHasa aTTecTaums [MepeyeHb BONpOCOB K
dopma KOHTPONS - 9K3aMeH 3K3aMeHy

20. TunoBble OLEHOYHbIe CcpeacTBa M MeTOoAMYECKMe MaTepuanbl, onpegensiowume
npoueaypbl OeHUMBaHUA

20.1. TeKywuin KOHTPOSb yCneBaemMocTun

KoHTponb ycneBaemocTu noO AUCUMNIIMHE OCYLLECTBMNSETCA C MOMOLLbIO  Ccrefylwmx
OLIEHOYHbIX CPEACTB:

HdomawHue 3adaHusi:

[lo meme 1 BekmopHbie npocmpaHcmea

dappees [O.K., CommHckun U.C. COopHMK 3agay no Bbiclwen anrebpe. yyeb. nocobue / [.K.
dappees, N.C. ComunHckun; - M., 1977. — 288 c.

3apaHmna 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 JluHeliHbie omobpaxeHusi

dapnees [O.K., CommHckun U.C. COopHMK 3agay no Bbicwen anrebpe. yyeb. nocobue / [.K.
dappees, N.C. CommHckun; - 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

o meme 3 XKopdaHosa chopma onepamopa

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

3apanunsa NeNe 1090 -1104

[o meme 4 BunuHelHbie U KeadpamuyHble hOpPMbI

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

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

[o meme 5 Egknudosbl U yHUMAapHbIe rnpocmpaHcmasa

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

3apgaHusa NeNe1366, 1367, 1402, 1403

[lo meme 6 AgpgbuHHbIE nMpocmpaHcmea U agpbuHHbIE 0OMObPaXXeHUs

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

3apgaHusa NeNe 1175-1189, 1248-1262

[lo meme 7 [lpoekmusHbIe npocmpaHcmea

MpockypsikoB W.B. C6GopHMKk 3aga4y no nuHenHowm anrebpe : ydeb. nocobue / W.B.
Mpockypsakos;— CaHkT-INeTepbypr: Jlaub, 2010. — 475 c.

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

[lo meme 8 TeH30pbI




MpockypsakoB W.B. CO6GopHuk 3agad no nuHenHom anrebpe : y4eb. nocobue / W.B.
Mpockypsakos;— CaHkT-lNeTepbypr: Jlaub, 2010. — 475 c.
3agaHus NeNe 1225-1229

MepeyeHb BONPOCOB K 3a4eTy: OLEeHKa 3HaHuin npu npoeegeH 3aveTta seaeTcd ¢ y4eTomMm
pesylbTaTta pa6OTb| B Xo4e cemMecTpa, pe3yribTaToOM BbINMOJIHEHNA KOHTPOJIbHbIX pa60T.

MpumepHbLIN NepeYeHb 3aaay ANnst KOHTPONIbLHOW 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
rne 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. ,.:[UHHHH.’I']J. UTO JIMHEeHOe NOANPOCTRAHCTEO, HATAHYTOE Ha .'Ilﬂﬁl‘_\-’lU CHCTEeMY c0b-

CTBEHHBIX BEeKTOPOB 1II!OL}GI}H'.'iﬂliﬁllll}l W, HHBAPHAHTHO OTHOCHTE/IBHO 0.

4. Moxno NpHBECTH MaTDHIY JIMHEeTHOTO llpE'.'[}GI)&'.'iﬂliﬁllll}l K JHaroda/ilbHOMY
BHAY IIYTeM [epexXoldla K HOBOMY GH’SLI[‘_\". HaiiTn sror basuc u COOTBECTCTBY MOV

eMY MaTpHILY.

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

on

. Haiirn xopjaanosy dopmy MaTpHILbL:
9 -6 -2

18 =12 -3
I8 -9 -6




MpumMepHLIN NepeYvYeHb 3aaauv AN KOHTPONbLHOU paboTbl Ne2:

1. Ilpusmensis nponece opTOroHAIN3AlMH, OCTPOUTL OPTOrOHAJIBHLIH Dasue 1oj1-
POCTPAHCTBA, HATSIHYTOIO HA JIAHHY1IO0 cicremy Bektopos: (1.2,2, —1), (1,1, -5, 3),

(3,2,8,—7).

2. Ilyers B HeKoTOpOM Daznce cKallspHOe Npou3Be/leHe 3a1ano dunHeiinoit dop-
moit f, a nuneiinoe npeobpazosanne @ — matpuneit A. Haitrn marpuny A* co-

HPAMREHHOIO IIl)l‘{JT'.‘JI)H'EUBHIIIISI ‘,3* B TOM e Dasuce:

J =2z + 3xay + x3ys + 21140 + 20y + 1Yz + X3y + Tayz + T3l

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

2 o2 2 ‘
x] — 2x5 + 13 + 22119 + 4123 + 219205,

4. HIJ]I]S['("'I'LI CJIe VIOV (1)(11)?\1}' K KaHOHH'YeCKOMY BHJ/Y C [IOMOIIBIK MeTO/da Op-

TOIMOHA I BHBIX lll)l‘(lﬁpﬁfﬂ()liﬂtllII"I:

ll:f'f + 5.‘;:% + QJ'% + 162129 + 4123 — 202515,

on

. Haitrn Bee snauenus HnapaMeTpa A, NPpH KOTODPLIX TIOJIOHTE/NBHO OlIpeje/iena

Cle/lYonad KBa/IpaTH THas {lJUIJMHZ

] ¥ a p
axy + x5 + x5+ dryrs — 2Arpry — 2waxs.

Tekywmn KOHTpPONb npeacTaBnsaeTr cobon NPOBEPKY YCBOEHUA y4yebHOro Mmarepuana
TEopEeTUYECKOro 1 NPakTUYEeCKOro xapakrepa, perynspHo OCyLLEeCTBNAEMYIO Ha 3aHATUAX.

Llenb TekyLiero KOHTpons:

OnpepeneHne ypoBHSA CEHOPMUPOBAHHOCTU MNPOGECCUOHANbHbLIX KOMMETEHUWUA, 3HaHUN W
HaBbIKOB AeATENbHOCTM B 0611acTu 3HaHWK, n3naraemMblX B Kypce.

3agaum TekyLero KOHTPOns: NPOBECTU OLEeHNBaHMe

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

2. CTeneHn rOTOBHOCTM OByYaloLerocs NPUMEHATb TEOPETUYECKME U NPAKTUYECKUE 3HAHUS U
npodeccnoHanbHO 3Ha4YMMy0 MHpopMauurto, COOPMMPOBAHHOCTU KOTHUTUBHBIX YMEHUN.

3. nNpuOBpEeTEHHbIX YMEHWN, NPOdEeCCUOHANbHO 3HAYMMbIX AN NPOJECCUOHaNbHOM
AeATerlbHOCTN.

Tekyuimin KOHTpONb npeadHasHayeH And nNpoBepkuM Xxoda U KavecTBa (PoOpMUpPOBaHUSA
KOMMEeTEeHUNA, CTUMYNMpoBaHMa YyyebHonm pabotbl obyvaembix M COBEPLUEHCTBOBAHMS
METOLMKN OCBOEHNSA HOBbIX 3HaHUN. OH obecnevnBaeTcs NpoBeAEHNEM KOHTPOMbHbIX paboT.




B xoge koHTponbHOM paboTthl oby4vatowemycs BblgaeTca KMM ¢ npakTMyeckum nepeyHem
3ajaHnin 1 npeanaraeTcs pewuTb AaHHble 3agaHus. B xoge BbINOMHEHMs 3adaHu MOXHO
nonb3oBaTbCA NOON NUTEPaATYPOM, OrpaHn4eHme no BpemeHn 90 MUHYT.

Ecnu Tekywas atrectauus npoBOAMTCSA B OUCTaHUMOHHOM dopmaTe, TO obyvarowmincs
AOIDKEH MMETb KOMMbIOTEP M [OCTYN B CUCTEMY «INEKTPOHHbIN YyHMBepcuTeT». Ecnun y
oby4atowierocss OTCyTCTByeT Heobxogumoe obopyadoBaHWe wnuM A0CTyn B CUCTEMY, TO OH
06s3aH coobwmnTb npenogasatento 06 aTom 3a 2 paboumx AHA. Ha KOHTposibHy paboTy B
ANCTAHLUNOHHOM pexnmMe 0TBOAUTCA orpaHudeHne no spemeHn 120 MUHyT.

20.2. NMpomexyTo4yHan aTrecTauus

[MpomexyTodHaa aTtrecTaumsi npefHasHadyeHa [N onpefeneHus YpoBHA OCBOEHWSA BCero
obbema  yyebHOM  AUCUUNIUHLI. MpomexyToyHas  aTTectauuMss nNo  guUcuunivHe
«[JononHuTenbHbIe rnaebl anredpbl» NpoBoANTCS B dOpMe 3a4eTa U SKk3aMeHa.
[MpomexyTodHaa aTTecTaumsd, Kak npaBuno, OCyLLeCTBNAeTCs B KOHUe cemecTp. PesynbTtathl
Tekylwlen artrtectaumm oby4arowerocs no pewweHuno kadeapbl MOryT ObiTb ydTeHbl Mpwu
npoBefeHNM MPOMEXYTOYHOW aTtTecTtaumn. [lpy HecornacuuM CTydeHTa, emy [JaeTcs
BO3MOXXHOCTb MPONTN MPOMEXYTOYHYH aTTecTtauuto (6es yyeTa ero TeKywmux aTrectauyun) Ha
06X OCHOBaAHUSAX.

Mpn npoBedeHUM 3aveTa yuyUTbIBAKOTCA pe3ynbTaTbl KOHTPOSbHOW paboTbl. [Ons nonyveHus
OLIEHKM «3a4yTeHO» Ha 3a4yeTe Yy oOy4valowerocs OOMMKHbI MMETbCS UIIM OLEHKM «3a4TEHO» MO
KOHTpPONbHOM paboTe WNu CTyAEHT AOSMKEH pewwuTb  COOTBETCTBYKOLWME 3aJaun B Xxoge
npoBefeHns 3ayeta. KoHTponbHada pabota — no 10 6annoB 3a Kaxayt NpaBuUibHO PELLUEHHYHO
3agadvy KOHTponbHoW paboTbl. MNpu nonyyeHUn He MeHee MONOBUHLI BansioB BbiCTaBAAETCA
OLEHKa «3a4YTEeHO».

Mpn npoBeaeHnn ak3ameHa oby4aloLLMNCA OOSMKEH OTBETUTbL Ha COOTBETCTBYHOLLME BOMPOCHI B
X0[Qe 3K3aMeHa.

[MpuMepHbLIM NepeYeHb BONPOCOB:

1 | JluHenHble npocTpaHCcTBa.

2 | JInHenHasa 3aBMCMMOCTb Y HE3aBMCUMOCTb BEKTOPOB

3 | basuc, koopamHaTbl, pa3MepHOCTb NPOCTPaHCTBA

4 | 'soMopdn3M NIMHENHBLIX MPOCTPAHCTB

5 MaTpuua nepexoga ot ogHoro 6asuca kK gpyromy, npeobpasoBaHue KoopauHaT BeKTopa
npu n3MeHeHun 6asmca

6 | MNMognpocTpaHcTBa NMMHENHOro NPOCTPaHCTBA

7 | Cymma 1 nepeceyeHne nognpocTpaHCcTB

8 | MNpamasa cymma nognpocTpaHCcTB

9 | JluHenHble onepaTopbl

10 | MaTpuua nMHenHoro oneparopa

11 | [lencTtBuUs C NMMHENHBIMKM OnepaTopamMm

12 | AHHYNMpPYKOLLME MHOIOYSIEHDI

13 | O6paTHbIN onepaTtop

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

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

16 | Cob6cTBEHHbBIE BEKTOPBLI M COBCTBEHHbBIE 3HAYEHMS IMHENHOIO oneparopa

17 | Teopema NamunbToHa-Kanu

18 | 'HBapuaHTHblEe NOANPOCTPaHCTBA

19 | XXopgaHoBa ®Popma MaTpuLbl IMHEMHOrO orneparopa

20 EBkNnMOoBO nM yHuUTapHoe npocTpaHcTBa. [nuHa BekTopa, Yrosl Mexay BeKTopamu,
opToroHaneHocTb. HepaBeHcTBO Kowwun-byHsakoBckoro-Lisapua

21 | OpToHOpMMpOBaHHbIN 6a3uc. Npouecc OpTOroHanbLHOCTH

22 | Onpegenutens [pama. OpTtoroHanbHoe pgononHeHune. [lpoekumss BeKTopa Ha




NoANPOCTPAHCTBO

23 | U3omopdhun3m eBKNIMAOBLIX U YHUTAPHbIX MPOCTPaAHCTB

24 | ConpshkeHHoe npocTpaHcTBO. ConpsikeHHbIN 6asnc

25 | ConpshkeHHbINM onepaTop, ero CBONCTBA

26 | CamoconpsikeHHbIM onepaTop, ero CTpykTypa

27 | \someTpudeckum onepartop, ero CTpyktypa

28 | CTpyKTypa JIMHENHbIX ONepaTopoB B €BKMMAOBLIX M YHUTAPHbIX MPOCTPaHCTBaX

KpMTepMMoueHMBaHMHKOMﬂeTeHuMﬁ

LLIkana oLeHOK

«3a4TeHO» BbLICTABMSETCH CTYAEHTY, KOTOPbIA MPOYHO YCBOMUI MpPEenyCMOTPEHHbIN
nporpaMMHBbIA MaTepuarn; nokasan rnybokMe cMcTemMaTu3MpoBaHHble 3HaHWS, BrageeT
npreMamy paccyXaeHus U ConocTaBnsaeT matepuan U3 pasHbiX UCTOYHUKOB: TEOPWIO
CBA3bIBAET C MNPaKTUKOW, OPYrMU TemaMu [aHHOro Kypca, APYrux M3yyaembix
npeameToB; 6e3 oWMGOK BLINOMHU NpaKkTUYeckoe 3ajaHue.

O6s3aTernbHbIM YCIIOBMEM BbICTABMEHHON OLEHKM SIBMSETCA MPaBUIIbHOE peLleHve
KOHTPOmnbHLIX paboT, cucTemMaTMyeckasl akTuBHasi paboTa Ha  JEeKUMOHHBbIX U
NPaKTUYECKUX 3aHATUSAX.

«3a4YTEeHO»

«He 3auTeHo» BbicTaBnseTcst CTyAeHTY, KOTOPbIA HE cnpaBucs ¢ 3agaHusmu buneTa,
B OTBETax Ha Apyrve BONpOChl 4OMYCTUN CYLLECTBEHHbIE OLWIMOKM. He MOXeT OTBETUTL
Ha JOMNONHUTENbHbIE BONPOCHI, NPEANOXEHHbIE NPENnoaaBaTenem.

«He 3a4yteHo»

[nsa oueHnBaHmA pe3ynbTatoB o6yqum;| Ha 3K3aMeHe UCNOoJb3yITCA crneayuine

nokasarenu:
1) 3HaHMe TeopPEeTUYECKNX OCHOB;
2) yMeHue pellaTb 3agauu
3) YMEHUS NPUMEHATL 3HaHUS B NPOdIeCcCUoHanbHom cagepe;
4) ycnewHoe NpoxoXaeHne TeKyLLen atrectaunm.

[na oueHnBaHus pe3yrnbTaToB 3K3aMeHa UCNOJIb3yeTCA WkKasia. «OTIINYHO», «XOpPOoLUOo»,

«yaoBneTBoOpUTESIbHO», «KHEYOOBJITIETBOPUTETIBHOY.

CooTHoLLEeHNe nokasaTenen, KpUTEPUEB U LLKAllbl OLleHNBaHNA Pe3yribTaToB O6yHeHVIFI

nokasaHbl B cnefytoLlen Tabnuue:

Kputepumn oueHnBaHMA KOMNETEHLMN LLikana oueHoOK
[MonHbI M NpaBWIbHLIV OTBET Ha 06a Bonpoca buneTa. OTtnunyHo
HeTo4HOCTM B OTBETE Ha BOMpPOCHI buneTta. Xopouwo
CyuecTBeHHble HegOYEThl B OTBETE Ha BOMpoChl buneTta. Y 00BNEeTBOPUTENBHO
[MoNHOCTBIO HE pacKpbIT, NO KparHen Mepe, 04AuH Bonpoc buneTta. HeypoBneTBoTENbLHO

20.3 doHAO OUeHOYHbIX cpeacTB CEHPOPMUPOBAHHOCTU KOMMETEHUUN CTYAEHTOB,

peKkomeHOyeMbI ANA NpoBeAeHUA ANarHoCTUYeCcKnx paéoT




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 un 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 peKoMeHAYITCA K UCNOSIb30BaHUIO NpU NpoBeAeHUU
ANarHOCTUYECKUX paboT C Lefibio OLEeHKM OCTaTOYHbIX pe3ynbTaToB OCBOEHUS AAHHOMN
AUCLUUNIUHBI (3HAHUX, YMEHUIN, HAaBbIKOB).

lMporpamma pekomeHgoBaHa HMC matemaTtudeckoro dpakynsteta npotokosn Ne 0500-04
ot 18.06.2020 r.
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