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

«BOPOHEXCKWUM rOCYOAPCTBEHHbIN YHUBEPCUTET »
(®rBOY BO BIY)

YTBEPXOAKO
3aBegyowmin kapegpon
anre6pb| n MaTemMaTnu4eCKmnx
MeToaoB rmapoanHamMumnKkn

ﬁ_ . —— (3BarvH B.T".)

rnoonuce, (dacwud)poeka nodnucu

25.05.2023 .

PABOYASA MPOrPAMMA YYEBEHON AUCLUUNIIUHDI
61.0.10 JluHenHas anrebpa

1. Wndcdp v HammMeHOBaHUe HanpaBJieHUA NOATOTOBKU:
01.05.01 ®dyHaameHTanbHble MaTeEMaTUKa U MEXaHUKa

2. NMpodunb noarotToBkn: CoBpeEMEHHLIE METOAbI TEOPUM (DYHKLUIN B MaTemaTuke U
MexaHuke; Teopna PyHKUUN 1 NPUITOXKEHUS

3. KBanudukauma BbinyckHuka: Matematuk. MexaHuk. lNpenogasaTenb
4. ®opma ob6pazoBaHun: O4yHas

5. Kachenpa, oTBevarwan 3a peanusaumio aucumnnuubl: Kadgeapa anredpbl u
MaTeMaTuyeCcKnx MeToA0B rMapoaANHaMUNKA

6. CocTtaBMTENM NpOrpaMmmbl: JOLIEHT, K.d.-M.H. AgamoBa Pnmma CepreeBHa

7. PekomeHgoBaHa: HMC matemaTtudeckoro gpakynbteta npotokon Ne 0500-06
oT 25.05.2023 r.

8. YuebOHbIN roa: 2023-2024 CemecTp(-bl): 2



9. Llenu n 3apgayn y4e6HON AUCLUUNIINHDI:

Llenbto Kypca €BNAETCA OCBOEHME OCHOBHbIX MOHATUA M (aKTOB JMHENHon anrebpbl,
OBnageHne OCHOBHbIMW METO4AMN peLLUeHns 3aaau.

3adavamu oby4eHus S6/110MCs; O3HAKOMIEHNE C OCHOBHbIMW anrebpanyeckumm NOHATUAMUN U
akTamn, oBnageHne OCHOBHbIMM MeTo4aMu pelleHns 3adad, BblpaboTka HaBbIKOB U YMEHUI
MO NPUMEHEHMIO MOJSTYYEHHbIX 3HAHMK MNPU peleHnn 3agad NUHEWHow anredpbl U apyrnx
MaTeMaTUYeCKMUX OUCLIUMIH.

10. MecTo y4yeb6HOM AncuUNuHbI B cTpyKType OOI:

OucumnnuHa «JluHenHasa anrebpa» otHocutcs K brnioky 1 O6a3aTtenbHOW 4acTu, T.e. gBnseTcs
obs3aTenbHON UCUUNITMHON A8 U3y4eHnsa obyyaroLMMncs.

[ns ero ycnewHoro ocBOeHNa HeOb6X0ANMbI 3HAHUS U YMEHUs, NPUODpPETEHHbIE B pesynbTaTe
o0y4eHunsa No npegwecTeyOWUM AucumMnianHam: anredpa.

CTyaoeHT gormkeH cBobOAHO BriageTb afieMeHTamu anrebpbl.

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
HaxoauTb, 3HaHMAMU, MEeTOO0B peLLeHns 3a4ay B NpeaMeTHOM
dhopmynuposaTb U nony4YeHHbIMUN B o6nacTu; 0OCHOBHble METOAbI
pelwaTb obnactu AokasatenbCTBa MaTeMaTUYeCKnX
aKTyarnbHble U MaTeMaTU4eCKnx u yTBEPXKAEHUN
3HauYnMble (Mnn) ecTecTBEHHbIX YMeTb: hopMynupoBaTb NOCTaHOBKM
npobnemel HayK OCHOBHbIX 3afay anrebpbl, B TOM Yncre B
dyHOaMeHTanbHon NPOEKTUBHLIX MPOCTPaHCTBaX,
MaTeMaTuK1 1 dhopmynupoBaTh 1 AOKa3blBaTb TEOPEMbI
MEeXaHUKM CyLLIeCTBOBaHWS, €QNHCTBEHHOCTH,
KOPPEKTHOM MOCTaHOBKM 3a4a4y anrebpsbl.
Bnagetb: TeopeTMyeckummn Nnogxogamu K
pelleHnto 3agay anrebpbl; HaBblkaMu
paboTbl B UHPOPMALIMOHHBIX
COBpPEMEHHbIX cUcTeMax
Orl1K-1.2 | YMeeT 1cnonb3oBaThb 3HaTb: 3apyBEXHY0 1 OTEYECTBEHHYHO
©a3oBble 3HaHWs, nutepatypy B obnactu anrebpbl, obwine
nosy4yeHHble B obnactn | hopmbl 3aKOHOMEPHOCTU TEOPUU
MaTeMaTU4eCcKux un anrebpobl
(nnn) ecTecTBEHHbIX YMeTb: ucnonb3oBaTb METOAbI, CNOCOObI
Hayk, B peLueHus 3agad B npeamMeTHom obnactu
npodeccuoHanbHom BrnapgeTb: UCTOYHUKaMK MHGOpMaLuu,
OEeaTenbHOCTU HaBblkamu paboTbl C NUTEPaTypon,
WHOPMALMOHHBIMY 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 camocTosTENBHOMO
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.
Pdopma NpoMeXYTOHYHOM aTTecTaumum: 3a4€T, SK3amMeH



13. Buabl y4e6HOM paboThbI:

TpyooeMKOCTb (Yachl)
Bug y4ebHon paboThl Bcero Mo CeMzeCTpaM
AyaunTopHble 3aHATUSA 100 100
B TOM Yucne: nexkuuu 50 50
npakTu4eckme 50 50
nabopartopHble
CamoctosiTensHas paborta 80 80
KoHTponb 36 36
UToro: 216 216

13.1 CopepxaHue pa3genoB AUCLUNIUHDbI:

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 NMMHENHOro 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 BEKTOPHLIX NpoCcTpaHcTB. Matpuua
NIMHEHOro oTobpaxeHus. MIameHeHne MaTpuLbl IMHENHOrO
oTobpaxeHust Npu nepexoge K apyrum 6asncam. [lencteua ¢
NNHENHbIMK OTOBpaXKeHNsIMK. MPOCTPaHCTBO NIMHENHBLIX
oTobpaxeHu. Agpo 1 0bpas NIMHENHOro 0TOBpaXKeHUst, NX
pa3mepHocTU. JInHeHble 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
»opAaHoBOW HopMasribHoW chopMe MaTpuLbl IMHENHOMO
onepaTopa B KOMMIEKCHOM M B BELLLECTBEHHOM MPOCTPAHCTBE.
EAMHCTBEHHOCTb »XXOpA4aHOBOW HOPMaSibHOW OOPMBI.

BununHenHble n
KBagpaTU4HbIe

dopmbl

BunuHenHblie dopmbl. MaTpuua 6unmHenHom dopMei.
CumMMeTpurYeCcKne N KOCOCMMMETPUYECKNEe BUNMHENHbIe
dopmbl. KBagpatunyHble doopmbl. MeToabl Jlarpanxa n Axkobu
NnpvBeAEHMS KBaapaTU4HOM DOPMbI K KAHOHUYECKOMY BUAY.
3akoH uHepumn. MNonoxnTensHO onpeaeneHHbie hopMbl.
Kputepuin CunbBecTpa. [NpuBeaeHne napbl kBagpaTuyHbIX
dOpM K KAaHOHMYECKOMY BuAY. BunnHenHsle n kBagpaTuyHbIe
dOopMbl HA KOMNIIEKCHOM NPOCTPAHCTBE.

EBknnooBbl 1
YHUTapHbIE
npocTpaHcTBa

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

https://edu.vsu
.ru/coursel/vie
w.php?id=978
1
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OpToroHanbHoe gononHeHue. Mpoekunsa BekTopa Ha
NoAnpocTPaHCTBO. MI3oMopdun3mM eBKIMOOBbIX U YHUTaPHbIX
NpPOCTpaHCTB. JIHelHble yHKUMOoHanbl. ConpsxeHHoe
npocTtpaHcTBo. ConpsibkeHHbIn 6asunc. JIMHeRHbIN onepaTtop,
CONPSKEHHBIN K flaHHOMY. CUMMETpPUYECKME U 3PMUTOBBI
nuHenHble onepartopsbl, nx cnekTp. CywecTBoBaHue
cobCTBEHHOrO OPTOHOPMMPOBaHHOro 6asnca. OpToroHanbHbIe
W YHUTapHble NUHENHblE onepaTopbl, KAHOHNYeCKui 6asnc
Ansa HuX. PasnoxeHue HeBbIPOXOEHHOMO NMMHENHOrO
onepaTopa B NpounsBeaeHne NOoNoOXNUTENBHOMo 1
nsomeTpuyeckoro oneparopa. lNpusegeHne ksagpaTuyHON
(3pmuTOBOI) POPMBI K

rnaBHbIM OCAM.

2. MpakTnyeckne 3aHATUA

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTea. JIMHelHas 3aBUCMMOCTb CUCTEM
BEKTOpOB. basnc n pasmepHOCTb NMMHENHOro NPOCTPaHCTBA.
KoopauHatbl BekTopa B 3agaHHoM 6asuce. Mzomopdnam
BEKTOPHbLIX NPOCTPAHCTB. /130MOPdHOCTL KOHEYHOMEPHbIX
NPOCTPaHCTB O4UHAKOBOW pasmepHocTu. MaTtpuua nepexoaa
OT oaHoro 6asuca k gpyromy. NpeobpasoBaHue koopauHaT
BEKTOPOB Npu nameHeHun 6asmca. MNognpocTpaHcTBO
BEKTOPHOro npocTtpaHcTea. JInHenHasa ob6onoyka u paHr
cucTeMbl BeKTOpoB. NepeceveHne 1 cymma NoanpoCTPaHCTB,
npsiMasi cyMMa noanpocTPaHCTB.

JlnHenHble
oTObpaKeHus

JInHenHble oTOBpaxeHnsi BEKTOPHbIX NpoCcTpaHcTB. MaTtpuua
NNHEHOro oTobpaxeHus. MIameHeHne MmaTpuLbl IMHENHOrO
oTobBpaxeHust Npu nepexoae K Apyrum 6asuncam. [lencteua ¢
NNHENHbIMK OTOBpaXeHnsIMK. MNMpPOCTPaHCTBO NTMHENHBLIX
oTobpaxeHnn. Agpo 1 obpas NMHENHOro OTobpaXKeHUs, NX
pasmepHocTu. JInHeliHble onepaTtopbl. O6paTHbIN onepaTop,
yCrioBue cyLecTBoBaHusa obpaTHOro oneparopa.
CobCcTBEHHLIE BEKTOPbLI M COOCTBEHHbIE 3HAYEHNS.
XapaKkTepucTniyeckuin MHorouvneH. Teopema MamunbToHa-
Kanun. lHBapnaHTHble noanpocTpaHcTea. Kputepun
AunaroHannsmpyemocTn MaTpuubl

JNIMHEHOrO oneparopa.

*KopgaHoBa cdopma
oneparopa

>KopaaHoea knetka. XKopgaHoBa matpuua. KopHeBbie
nognpocTpaHcTBa. PasnoxeHne NpocTpaHCTBa B NPSIMYHO
CYMMY LIMKIMUYECKNX KOPHEBBLIX NOANPOCTPaHCTB. Teopema o
»KOpAaHOBOW HOopMarnbHOM hopMe MaTpuLbl IMHENHOIO
onepartopa B KOMMIEKCHOM U B BELLLECTBEHHOM MPOCTPaAHCTBE.
EQMHCTBEHHOCTb XXOpAaHOBOW HOpMarbHON hopMbl.

BunnHenHble n
KBagpaTuU4Hble

dopmbl

BunuHenHble dopmbl. MaTpuua 6unmHenHom dopMei.
CummeTpuryecKkne 1 KOCoCMMMeTpUYeckne BUNMHenHble
dopmbl. KBagpatnyHble doopmbl. MeToabl JlarpaHxa n Akobu
npvBeAEHMS KBagpaTU4HON (POPMbI K KAHOHUYECKOMY BUAY.
3akoH Hepumn. MNonoxnTenbHO onpeaeneHHbie PopMbl.
Kputepuin Cunbaectpa. [NpuBeaeHne napbl kBagpaTuyHbIX
dopM K KaHOHMYeCcKoMY BuaY. BunuHenHble n KBagpaTU4Hble
dOpMbI HA KOMMNIIEKCHOM MPOCTPAHCTBE.

EBknngoBbl 1
YHUTapHbIE
npocTpaHcTBa

EBKNMOOBLI N yHUTapHbIE BEKTOPHbLIE MPOCTPaHCTBa. [nvHa
BEKTOpa, yron mexay sekropamu. HepaseHcTBo Kowuu-
ByHsikoBckoro. OpToHOpMUpoBaHHbIe Baswncekl. [Npouecc
opToroHanusauumu 'pama-lUmunara. Onpegenutens pama.
OpTtoroHansHoe gonosnHeHve. MNMpoekumsa BekTopa Ha
NoAnpoOCTPaHCTBO. M3omMmopdhun3m eBKITMAOBBIX U YHUTapPHbIX
NpocTpaHcTB. JInHerHble pyHKUMoHarbl. ConpsikeHHoe
npocTpaHcTBO. ConpsiKeHHbIN 6a3nc. JIMHeNHbIN onepaTop,
CONPSHKEHHBIN K faHHOMY. CUMMETPUYECKME U 3PMUTOBBI
nHEenHble onepartopsbl, ux cnekTp. CywecTBoBaHue
CODCTBEHHOIO OPTOHOPMMPOBaAHHOTO Ba3nca. OpToroHanbHbIEe
N YHUTapHbIE NIMHENHbIE ONepaTopbl, KAHOHUYECKUA Basnc
Ans HUX. PasnoxeHne HeBbIpOXXAEHHOIO MMHENHOTO

https://edu.vsu
.ru/coursel/vie
w.php?id=978
1



https://edu.vsu.ru/course/view.php?id=9781
https://edu.vsu.ru/course/view.php?id=9781
https://edu.vsu.ru/course/view.php?id=9781
https://edu.vsu.ru/course/view.php?id=9781

oneparopa B npovssefeHne NonoXnTenbHOro n
nsomeTpuyeckoro onepaTopa. lNpuBeaeHne kBagpaTU4HON
(3pmuTOBOI) ChOpMBbI K

rnaBHbIM OCSM.

13.2 Paspgenbl AMCUUNNAUHBLI U BUAbI 3aHATUN:

Bugbl 3aHsaTUIA (YacoB)
Ne HaumeHoBaHue pasgena Nabopa- | CamMocTosTens-
n/n ONCUMNINHBI Jlekumm | TNpakTuyeckne P Bcero
TOPHbIE Hasi paboTta
1 | BeKkTopHble NpocTpaHCTBa. 10 10 16 36
2 | JlnHeliHble oToBpaxeHus. 10 10 16 36
3 | XopaaHosa dhopma onepatopa. 10 10 16 36
4 | bunuHerHble 1 KBagpaTUdHbIe 10 10 16 36
dopMbl.
5 | EBKNMAOBbLI U YHUTapHbIE 10 10 16 36
NpoCTpaHCTBa.
OK3ameH 36
UToro: 50 50 80 216

14. MeToan4yeckue ykasaHmsa Ans odoyyarowmxcsa no 0CBOEHUIO AUCLUMNIIUHDI

B npouecce npenogaBaHus AUCUMMMNHBI UCMONb3YKOTCA Takne Buabl y4ebHOW paboThbl, Kak
NeKkunn, npakTUyeckne 3aHATUS, a Takke pasnuyHble BUAbl CaAMOCTOATESNIbHOWM paboThbl
oby4atomxcsd, Ha koTopyto otBegeHo 80 yacoB. Ha nekumsix pacckasbiBaeTCa TEOPETUYECKNI
MaTtepuars, Ha NPakTUYECKUX 3aHATUSX peLlarTcs NpuMepbl No TeopeTUyYeckoMy mMartepuany,
npouYnTaHHoMy Ha nekumax. CamocToaTenbHas paboTa obyyawuwmxcs HanpaBfeHa Ha
CaMOCTOATENBHOE OCBOEHME BCEX TEM U BOMPOCOB Y4eOHON AUCUUNINHBI, NPeayCMOTPEHHbIX
nporpammon. CamoctodatenoHaa pabota asnseTtcsa obasaTenbHbIM BUOOM OeATENbHOCTU OIS
Kaxkgoro oby4atowerocs, ee obbem no yyebHoMy Kypcy onpegendercsa y4ebHbiM nnaHom. Mpu
camoctodaTenbHon pabote obyyawwminca  B3aMMOAENCTBYET C  PEKOMEHLOBAHHbIMU
MaTepuanamv npu MMHUManbLHOM y4acTuun npenogasaTens.

CamocTtosaTenbHaa paboTta ¢ yyebHMKaMn, yy4yebHbIMM NOCOOUAMM, HAyYHOW, CMPABOYHOM W
NnonynapHoOW nNUTepaTypon, matepuanamMmm nepuoanyecknx nsgaHum n pecypcamm cetu Internet,
CTaTUCTUYECKMMU AaHHbIMU sBrisieTcs Hanbonee adpeKTMBHBIM METOOOM NOSTYYEHUS 3HAHWUMN,
NO3BOMNSET 3HAYUTENBbHO aKTMBU3UPOBATb MPOLECC OBrafeHus MHopmauunen, cnocobeTeyeT
bonee rnybokoMy yCBOEHWIO W3y4yaemMoro maTepuana, gopmmpyeTr Yy oby4datowmxca
3aMHTEepecoBaHHOE OTHOLLUEHME K KOHKpeTHou npobneme. Bonpocbl, KOTOpble Bbi3biBaOT Y
obyyarowmxcsa 3aTpygHeHus npu noaroToBke, OOMKHbI ObiTb 3apaHee COPMYNMPOBaHbI U
03By4YeHbl BO BpeMs 3aHATMA B ayauTopuu And  LOMNOSIHUTENbHOrO  pasbsCHEHUS
npenogaBsartenem.

Ana ycnewHoro 1 nNMNOLOTBOPHOrO 0OBecneyYeHna UTOroB CaMOCTOSTENbHOW paboThl
paspaboTaHbl y4ebHO-MeTOANYECKME YKa3aHMs K CaMOCTOATENbHOM paboTe CTyQeHTOB Hapg
pasnuYHbIMK pasgenamMmm AUCUUNIUHGI.

Bce 3apaHus, BbINOMHsEMble CTydeHTaMuM CaMOCTOATENbHO, MoanexaT nocneayowen
npoBepke npenogaBaTtenem.

Mpu n3yveHunmn kypca «JlmHenHaa anrebpa» obyyarowmmcs crnegyeT BHAMATENBHO CrywaTb U
KOHCMNEKTMpOBaTb Matepuarn, usnaraembli Ha ayauTOPHbIX 3aHATUAX. NS ero noHMMaHus U
KayeCTBEHHOro YCBOEHUSA pekOMeHayeTCs crneaylLas nocnenoBaTenbHOCTb AENCTBUN.

1. MNocne kaxgom nekuun cTyaeHTam pekoMeHayeTcs nogpobHO pasobpaTb NPOYUTAHHBLIN
TeopeTU4ecknin matepuarn, BblydnTb BCe onpegerieHns n opMynmpoBkM Teopem, pasobpaTtb
npuMepbl, peleHHble Ha nekumn. [lepen cnegywowen nekuumn ob6si3aTenbHO NOBTOPUTH
MaTepuan npegbiayLen nekumn.

2. MNepen npakTU4ecKMM 3aHATMEM 00s3aTenbHO MOBTOPUTH NEKUMOHHbIM MaTepuan. llocne
NPaKTUYECKOro 3aHATUS elle pa3 pa3obpaTb pelleHHble Ha 3TOM 3aHATMM MpUMEpbl, nocne
4yero NpPUCTYNUTb K BbLIMNOMHEHMIO AOMalLHero 3aganus. Ecnn npu peweHun npumepos,



3aJaHHbIX Ha A0M, BO3HUKHYT BOMPOCHI, 06s3aTenbHO 3aAatb Ha criefyloweM MnpakTu4ecKkoM
3aHATUN UK B NPUCYTCTBEHHbIN Yac npenogasaTersto.

3. MNpu noaroToBke K NPaKTUYECKUM 3aHATUAM MOBTOPUTb OCHOBHbIE MOHATUS MO Temam,
n3yunTb nNpumepbl. Pewas 3agaydn, npegBapuTeNnibHO NOHATb, KAKOW TeopeTUyYeckun maTepuan
HY)XHO uMcnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE pewunTb
npakTuyeckue 3agaqw.

4. Kpome 00bI4HOro Kypca B CUCTEME «ONEKTPOHHbIA YHUBEPCUTET», BCE Heobxoaumble AONis
YyCBOEHUS Kypca mMaTepwuansl pasMeLLeHbl TaKxe Ha caunte dakyneTeTa
https://math.vsu.ru/wp/?page_id=937.

15. NepeyeHb OCHOBHOM 1 AOMNOJIHUTENBLHOM NUTEepaTypbl, PeCYPCOB UHTEPHET,
HeoO6X0oANMbIX AN OCBOEHUSA OUCLUMMNIUHbI

a) OCHOBHas nutepaTtypa:

Ne n/n NcTouHMK

1 KoctpukuH A.W. BeegeHve B anrebpy : y4eb. ana By3oB : B 3 4./ A.N.KocTpukuH.-M.: ®dusmatnur,
2009.-4.1. OcHoBbl anrebpsbl. — 271 c.
KocTtpukuH A.N. BeegeHue B anrebpy : y4eb. ansa Bysos : B 3 4./ A.N.KocTpukuH.-M.: dusmatnur,
2009.-4.2. JluHerHasg anrebpa. — 367 c.

2

6) AononHuTeneHaa nutepaTtypa:

Ne n/n MCTOYHUK

3 Kypow A.I' Kypc Bbiclwen anrebpbl: yyeb. Ans CTyQeHTOB By30B, oby4. MO cneumanbHOCTAM
“Martematuka’, “INpuknagHas matematumka’/ A.l.Kypow.-Cl16.: Jlanb, 2004. — 431 c.

4 dappees [.K. Jlekummn no anrebpe: y4eb. nocobue ans sBysos/ O.K.®agaees.-Cl16.:.J1aHb,2004. — 415 c.

KoctpuknH A.W. BeeageHne B anrebpy : yyeb. gns Bys3oB : B 3 4./ A.W.KocTpukuH.-M.: dusmatnut,

5 2000.-4.3. OcHoBHblE CTPYKTYpbI anrebpbl. — 272 C.
6 Bopesuu 3. . Onpegenutenn n matpuubl : y4ebHoe nocobue / 3.U. bopesny .— U3a. 4-e, ctep. —
Cho. [n gp.] : Jlanb, 2004 .— 183, [1] c.
Beknemuwena J1.A. COOpHUK 3agay MO aHanNMTUYECKON FeoOMeTpuMM W NIMHENHOW anrebpe: y4yeb.
7 nocobue ansa crtyaeHtoB By30B/ J1.A.beknemuwena, A.lO.Metpoeun, H.A,Yyb6apos.-M.: Hayka, 1987 .-
494 c.
8 MpockypsikoB U.B. C6opHMK 3agay no nuHenHon anrebpe: y4eb. nocobue onst CTygeHToB pusmko-mar.
cneumanbHocTten By3oB / W.B.IMpockypsikoB.-M.: J1a6. 6a3oBbix 3HaHui, 2002. — 382 c.
WnbuH B. A. JlnHenHas anrebpa : y4ebHUK ansa ctyn. gus. cneuynanbHOCTEN M CneumanbHOCTU
9 "MpuknagHas matematuka" / B. A. UnbuH, 3. I. MNMo3Hsak .— UN3g. 6-e, ctep. — M. : duamartnur, 2004.—
278 c.
®epopuyk B. B. Kypc aHanutnyeckon reomeTpmm u nuHenHon anrebpsl : YyebHoe nocobue ans cryq.
10 MeX.-mart. cneuunanbHocTen yH-toB / B. B. ®egopuyk .— 2-e u3g., ncnp. — M. : Mag-so HL SHAC,

2001 .— 327, [1] c.

MoctHukoB M. M. JlnHenHasa anrebpa n guddepeHumansHas reomeTpus : YyebHoe nocobue ang crya.
11 BY30B, 00y4.no cneyunaneHocTn "Matematuka" / M.M. MNoctHukoB .— M. : "Hayka" maB. peg. puma.-mar.
nnt-pbl, 1979 — 311,[1]c.

MoctHukoB M. M.JIlnHenHas anrebpa : YyebHoe nocobue ang ctyd. By30B, 06y4.Mo cneumanbHOCTH

12 "MatemaTuka" / M.M. MNocTHukoB .— M. : "Hayka" maB. peg. ¢pums.-mat. nut-pbl, 1986 .— 400 c.
LWunoe I'. E.MaTemaTuyeckmn aHanus : KoHe4HoOMepHble NMMHElHbIE NPOCTPaHCTBa: Y4eb. nocobure

13 ) .
ansa cryg.yH-toB .— M. : Hayka: duamarnut, 1969 .— 432 c.

14 onosuHa J1. W.JlnHeiHasa anrebpa 1 HekoTopble ee NPUIoXeHus : yd4ebHoe nocobue Ansi cTyq. BTY30B
/ J1.WN. T'onosuHa .— M. : Hayka, 1985 .— 392 c.

15 Edumor H. B.JlnHelHasa anrebpa n mHoromepHas reomeTpus / H. B. Ecdonmos, 3. P. PoseHaopH .— 3-e
n3g., ctep. — M. : dusmarnur, 2004 .— 463, [1] c.

16 Xanwmouu I1.. KoHe4yHoMepHble BEKTOpPHbIe npocTpaHcTea / 1. Xanmouw ; nep. ¢ aHrmn. [.®. bopucosa,
0.A. PankoBa .— M. : duamarnut, 1963 .— 262, [1] c.

17 C6opHuk 3agay no anrebpe / B.A. AptamoHos, FO.A. BaxTypvH, 3.5. BuHbep ; nog pea. A.L.

KoctpuknHa .— 3-e nsg., ucnp. n gon. — M. : dusmatnurt, 2001 .— 463 c.
18 Vkpamos X. 1. 3agayHuk no nuHenHon anrebpe : y4ebHoe nocobue / X.[. Mkpamos ; nog pea. B.B.
BoeBoanHa .— W3ga. 2-e, ucnp. — CI16 ; M. ; KpacHogap : JlaHb, 2006 .— 319 c.



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

19 Anrebpa n Teopusi yucen: metog. ykasawus gns cryg. 1 kypca mart. dak./ cocT. H.M.BnusHskos,
B.®.Cyb660TuH.-BopoHex : BI'Y, 1990.-4.1.- 22 c.

20 Anrebpa n Teopusi yucen: metog. ykasawus gns cryg. 1 kypca mart. dak./ cocT. H.M.BnusHskos,
B.®.Cy660T1H.-BopoHex : BI'Y, 1990.-4.11.- 22 c.

21 AnreGpa n Teopus uymucen: metod. ykasaHus anda ctyd. 1 kypca mat. dak./ cocT. H.M.BnusHskos,
B.®.Cy660T1H.-BopoHex : BI'Y, 1990.-4.111.- 15 c.

29 Anrebpa n Teopus uncen: Metod. ykasaHus ans ctyg. 1 kypca mar. dak./ coct. H.M.BnusHsikos,
B.®.Cy660TrH.-BopoHex : BI'Y, 1990.-4.1V.- 23 c.

23 Anrebpa n Teopus uucen: meTtod. ykasaHua anst cryd. 1 kypca mat. dak./ cocT. H.M.BnusHsakos,
B.®.Cy660TuH.-BopoHex : BI'Y, 1990.-4.V.- 20 c.

24 Anrebpa n Teopus unicen: meTtod. ykasaHua ansa ctyg. 1 kypca mat. dak./ coct. H.M.BnusHsikos
B.®.Cy660TuH.-BopoHex : BI'Y, 1990.-4.VI.- 15 c.

o5 KomnnekcHble 4yvicna: MeToA. ykasaHus anga ctygeHtoB 1 kypca mat. dak./ coct. H.M.BnuaHskos. —
BopoHex: BI'Y, 1995.- 20 c.

26 OneMeHTbl TEOPUM MHOXECTB : y4ebHO-MeToanyeckoe nocobme Ansa By3oB / BopoHex. roc. yH-T; COCT.
H.M. BnnsHskos .— BopoHex : UMML BI'Y, 2008 .— 46 c.

27 MpockypskoB M.B. CH6opHMK 3agay no nvHenHon anrebpe: y4eb. nocodbme anst ctygeHToB huUsnKo-mar.
cneumansHocten By3oB / W.B.MpockypsikoB.-M.: J1a6. 6a3oBbix 3HaHuni, 2002. — 382 c.

28 dapnees [O.K. 3agaum no Bbiclen anrebpe: ydeb. nocobue gns CTyqeHTOB By3oB, 00y4y. Mo mar.

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

B) 6a3bl JaHHbIX, MHPOPMALMOHHO-CMPaBOYHbIE N MOWUCKOBbLIE CUCTEMBI:

Ne n/n MCTOYHUK

29 http://www.lib.vsu.ru/?p=4 - OnekTpoHHbIn kaTtanor 3HE BI'Y

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

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecneyYyeHns Ansi CaMOCTOATEeNIbHOW paboThbl

Ne n/n NcTouHmK

1 KoctpuknH A.W. BeeaoeHne B anrebpy : yyeb. gna BysoB : B 3 4./ A.U.KocTtpukuH.-M.: dusmatnut,
2009.-4.1. OcHoBbl anrebpsbl. — 271 c.

5 KoctpuknH A.W. BeeaeHne B anrebpy : yyeb. gna BysoB : B 3 4./ A.U.KocTtpukuH.-M.: dusmatnut,

2009.-4.2. JlnHenHag anrebpa. — 367 c.
Kypow A.I' Kypc Bbicwen anrebpbl: y4yeb. Onsi CTyAeHTOB BYy30B, 00y4. MO cChneuManbHOCTAM

3 “Martematuka”, “INpuknagHas matematumka’/ A.I".Kypow.-Cl6.: Jlanb, 2007. — 560 c.
https://lanbook.lib.vsu.ru/books/element.php?pll id=527

4 dappees [0.K. Jlekumun no anrebpe: y4eb. nocobue gns Bysos/ O.K.®agnees.-Cl16.:JlaHb, 2007.— 416 c.
https://lanbook.lib.vsu.ru/books/element.php?pll id=397

5 MonoxeHne o6 opraHW3aumMmM camocTosTeNnbHOM paboTbl obyvawwmxca B BopoHexckom

rocygapCTBEHHOM YHMBEpcuTeTe

17. MaTepuanbHO-TeEXHUYECKOE obecneyvyeHMe AUCLUNIIUHDI:

AucumnnuHa MoxeT peanu3oBbiBaTbCA C NPUMEHEeHUEM AUCTaHUMOHHBIX obpasoBaTeribHbIX
TEXHOMOrMM, Hanpumep, Ha nnatgpopmMe  «ONEKTPOHHbIN yHusepcutetr  Bl'Y»
(https://edu.vsu.ru/course/view.php?id=9781).

[MepeyeHb HeobxoanMMOoro nporpammMHoro obecnedeHus: onepauynoHHas cuctema Windows mnm

Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla Firefox, Opera nnm
Internet.

18. MaTepunanbHO-TeEXHUYECKOE obecneyvyeHMe AUCLUNIIUHDI:

CneuunanunsnpoBaHHasa mebenb.

[na camocTosiTenbHOM paboTbl MCNOMNb3YETCH KIAacc C KOMMbOTEPHOW TEXHUKOW, OCHALLEHHbIV
HeobXoOMMbIM MNPOrpaMMHbIM  OobecrneyeHneM, SNEKTPOHHbIMKU  y4ebHbIMM nocobusamm
3aKoHoOaTeNbHO - MNpPaBOBOM M HOPMATMBHOW MOUCKOBOW CUCTEMOW, UMEKLMA BbIXOL B
rnobanbHyto ceTb.

19. ®DOoHA OLEHOYHbIX CPEeaAcTB:
OueHoYHbIe cpeacTBa Asi NPoBeAeHUsA TeKyLen U NPOMeXyTO4YHOW aTTecTauum



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

nOpﬂ,D,OK OLEHKHN OCBOEHUA O6y‘-lalOLIJ,MMMCFI yqe6Horo MaTepumana onpependertcsa
cogepxXaHmewm cnegyroumnx pasgesios gNCUUNNIINHbILL

Ne HaumeHoBaHue pa3sgena ViHpukatop(s)
- pasi KomneTteHumsa(un) OOCTWKEHUS OueHouHble cpeacTtea
n/n ONcunnnmHbl (Moayns) KOMNETEHLIAM
1 BekTopHble npocTpaHcTBa OnK-1 OMK-1.2. OMK-1.3 JdomalHve 3agaHus,
o ] KOHTponbHas pabota
2 JInHenHble oTOBpaXxeHns OMK-1 OrllK-1.1, OlK-1.2, | JomaluHue 3aganHus,
OlK-1.3 KOHTponbHas pabota
3 >KopaaHoBsa dhopma onepaTopa [omalHre 3agaHus,
OrK-1 ONK-1.1 KOHTponbHas paboTa
4 BunvHenHble 1 kBagpaTUYHbIEe OMK-1 OMK-1.1. OMK-1.2 JJomaluHne 3aganHus,
hopmbl o ' KOHTponbHas pabota
5 EBKNMOoOBLI N YHUTapPHbIE JdomalHve 3agaHus,
OnK-1 OrK-1.1, OMK-1.2
NpocTpaHCcTBa o ' KOHTpOnbHasi pabota
lMpomexyToyHas aTTecTauus 3adeT BbICTaBNAETCA NpU
dopma KOHTpONA — 3a4éT yCnewHon caaye
KOHTPOMbHbIX paboT
lMpomexyToyHas aTTecTauus MepeyeHb BONPOCOB K
dopma KOHTPOIS - 3K3aMeH 9K3aMeHy

20. TunoBble OLEHOYHble cpeacTBa M MeTOAMYEeCKMe MaTepuanbl, onpegensiowue
npoueaypbl OLeHUMBaHUA

20.1. TeKywmn KOHTPOSb yCneBaemMocTu

KoHTponb ycneBaemocT nO AUCUMNIMHE OCYLLECTBNAETCA C MOMOLLbI  CreayroLmnx
OLIEHOYHbIX CPEACTB:

HdomawHue 3adaHusi:

o meme 1 BekmopHbie npocmpaHcmea

dappees [.K., ComuHckunn N.C. CbopHMK 3agay no Bbicwen anrebpe. yyeb. nocobue / O.K.
dappees, N.C. CommHckun; - 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 [.K., ComuHckunn N.C. C6opHMK 3agad no Bbicwen anrebpe. yyeb. nocodue / [1.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 UN.B. CoopHMK 3agad no nnuHenHon anrebpe : y4eb. nocobue / N.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apanma NeNe 1090 -1104

[o meme 4 BunuHelHble U KeadpamuyHble hOpPMbI

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

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

o meme 5 Eeknudosbl U yHUMAapHbIe rnpocmpaHcmaea

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

3apgaHusa NeNe1366, 1367, 1402, 1403

MepeyeHb BONPOCOB K 3a4eTy: OLleHKa 3HaHWi Npu NpPoBeAeHUW 3a4eTa BedeTCs C y4eToM
pesynbTaTta paboTbl B Xo4e CEMECTpa, pe3yNibTaTOM BbINOSHEHUS KOHTPOJIbHbLIX paboT.

MpumMepHbLIN NepeyvYeHb 3aaauv AN KOHTPONbHOU paboTbl No1:




1. B npocrpancree My(R) kBaapaTHbIx MaTpuil 2X 2 JeiicTBYIOT JHHeliHble olepa-
Topbl @ u U, onpe/essiensle 1o cieayomuy npasmitam: ®X = XT UX = AX,

a b
re A = qukcuposanHas MaTpuia. Haiitn cyneprnosuiun oneparo-
c

poB @V u V.
2. B npocrpancrse R3 JelicTBveT JINHEHHBIN onepaTop @, onpele/leHHblil paBeH-
crBom p(x) = (x,a)a, rjae vepes (-,-) 0003HAUEHO CKaJISIPHOE NPOH3BEICHNE

BeKTOpoB, BekTop a = (1,1, 1). Haiitu sapo u obpas oneparopa .

3. ﬂf]l‘i&'.?ﬂ'l’b._ UTO JIHHellHOS NOAIPOCTRAHCTBO, HATHAHYTOS Ha Jl R)El“y’l-ﬂ CHCTEeMY cob-

CTBEHHLIX BEKTODPOB 11_[)(:'06})&'30531—111}{ W, HHBAPHAHTHO OTHOCHTEIBHO (2.

4. Moxkno 1 npusecT MaTpuiy JHHelHOro npeodpazoBaHust K JUATOHAILHOMY
BHJLY IIYTeM Iepexo/jia K HopoMy Dazucy. HaiiTu sTor Hazuc u cooTBeTCTBYIONLY IO

eMy MaTpHILY.

6 -5 =3

3 -2 -2

2 =2 0
5. Haiitu xopaanosy dropmy MaTpHIlbL:

9 -6 -2

18 —-12 -3

18 -9 -6

MpumMepHbLIN NepeYvYeHb 3aaayd A5 KOHTPONbHOU paboTbl No2:




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-

*

||I)51}‘1‘\'{.‘11UU1'U ||l]l'{36p'rl'3[}l5ﬂ||||5[ ; B TOM e G'rl'.ﬂl[—'[‘:
J =2z + 3xay + x3ys + 21140 + 20y + 1Yz + X3y + Tayz + T3l

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 + 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.

Tekywmin KOHTPONb npeacTaBnsaeTr cobon NPOBEPKY YCBOEHUA y4yebHOro marepuana
NPaKTUYECKOro xapakrepa, perynspHo OCyLEeCTBNAEMYH0 Ha 3aHATUSAX.

Llenb TekyLiero KOHTpons:

OnpepeneHne ypoBHA CCHOOPMUPOBAHHOCTM MNPOGECCUOHANBHbLIX KOMMETEHUUN, 3HAHUA U
HaBbIKOB AeATENbHOCTM B 0611acTu 3HaHWK, n3naraemMblX B Kypce.

3afaum TekyLero KOHTPOorns: NPOBECTU OLeHNBaHMe

1. YpPOBHA OCBOEHUSI TEOPETUYECKMX U  MPaKTUYECKUX MOHATUMA, HayYHbIX OCHOB
npodeccnoHanbHoOW AeATENbHOCTY;

2. cTeneHn roToBHOCTM OBy4aloLlerocs NpMMEHATb TEOPETMYECKME N NPaKTUYECKNE 3HAHUSA U
npodeccnoHanbHO 3Ha4YMMy0 MHpopMauuto, COOPMMPOBAHHOCTU KOTHUTUBHBIX YMEHUN.

3. nNpuOBpPETEHHbIX YMEHWN, NPOMECCUOHANBHO 3HAYMMbIX AN NPOJECCUOHaNbHOM
AEATENbHOCTMW.

Tekyuwinnm KOHTPOSIb MNpefHasHayeH [Ans MnpoBepKM Xxoda W KayecTBa (PopMmpoBaHUA
KOMMNEeTEHUNA, CTUMYNUpoBaHMs YyyebHonm paboTbl obyvaembix M COBEPLUEHCTBOBAHMS
METOLMKN OCBOEHUNSA HOBbIX 3HaHUN. OH obecnevnBaeTcst NPoBeAEHNEM KOHTPOMbHbIX paboT.

B xoge koHTponbHOM paboTtbl obyvarowemycs Bbigaetca KM ¢ npaktudecknm nepevyHem
3ajaHun 1 npegnaraeTca pewuTb AaHHble 3afjaHunda. B xoge BbINOMHEHWA 3ajaHuii MOXHO
nonb3oBaTbCA NOON NUTEPaATYPOMr, OrpaHn4eHme no BpemeHn 90 MUHYT.




Ecnu Tekywas atrectauuss npoBOAMTCS B OUCTaHUMOHHOM dopmaTe, TO obyvalowmincs
AOIDKEH MMETb KOMMbKTEP M OOCTYN B CUCTEMY «ONEKTPOHHbIN YyHMBepcuTeT». Ecnun y
obyuvatouierocs OTCyTCTBYeT Heobxoaummoe obGopyaoBaHMe MM AOCTYyNn B CUCTEMY, TO OH
06a3aH coobwmTb npenogasaTento o6 3Tom 3a 2 pabounx OHA. Ha KOHTponbHyk paboTy B
ANCTaHLUMOHHOM peXnMMe OTBOAMTCS OrpaHuveHme no spemeHun 120 MuHyT.

Kputepn oueHKM KoMmneTeHUMN (pe3ynbTaToB oOOy4YeHUs1) npu  Tekyweun
aTTecTauum (KOHTpOsibHOW paboTe):

— OLEeHKa «OTMMYHO» BbLICTABNSAETCH, €CNN HEe MEeHee YeM Ha YeTblpe MATbIX BCEX
3ajaHMA  KOHTPONbHOW paboTbl AdaHbl MNpaBwuMbHble, MOMAHbIe W rnybokue OTBETHI,
packpbiBalLWme yBEpPEHHOE 3HaHWe CTYAEHTOM MOHATUNA, 3aKOHOMEPHOCTEW, MNPUHLMMOB,
aKToB, coaepXKallUMXCa B KOHKPETHbIX MaTepuanax no Teme; BbICOKYd CHOPMUPOBaAHHOCTb Y
HEro aHanuMTUKO-CUHTETUYECKMX Oonepaumi U KX YCrnewHoe MpPUMEHEHNE MNPU U3NOXEHUM
n3y4yaemMoro matepuvana,

— OLEHKa «XOpOLUO» BbICTaBMSIETCS, €CNN HE MEHEee YeM Ha [Be TPeTu BCEX 3afdaHun
KOHTPONbHON paboTbl AaHbl MpaBufibHble, MOMHbIE W rNybokMe OTBEThI, packpbiBalOLLMe
AOCTaTOMHOE 3HaHWe CTYOEHTOM MOHSATUKW, 3aKOHOMEPHOCTEW, MNPUHUMNOB, (aKTOB,
coAepXallumMxca B KOHKPETHbIX MaTepuanax no Teme; XOpoLwyk CEOPMUPOBAHHOCTb Y HEro
aHaNUTUKO-CUHTETUYECKUX Onepauui U B LENOM MX adeKkBaTHOE NPUMEHEHNE NPU U3NOXEHUU
n3y4yaemMoro matepuvana,

— OLEHKa «y40BNEeTBOPUTESNIbHOY» BbICTABMNSAETCS, €CIU NPaBUNIbHO BbINONIHEHO HE MeHee
NMonoBuMHbI BCEX 3afaHWiA KOHTPONbHOM paboTbl, MpM 3TOM [OOMNycKkaeTcs HeaocTaTovHas
nonHoTa M rnybvHa OTBETOB, B KOTOPbIX CTYAEHTOM MPOAEMOHCTPUPOBaH HeobXoauMbIN
MUHUMYM 3HAHUA MNOHATUA, 3aKOHOMEPHOCTEW, MPUHLMMOB, (OaKTOB, COAEpXallMxca B
KOHKpPETHbIX MaTepmanax no Teme; cnabad cgoOpMMPOBaHHOCTL Yy HEro aHanuTuKo-
CYHTETMYECKUX oOnepaunin, 3aTpyagHEHWS B WX MNPUMEHEHUN MPU U3MOXEHUU U3Yy4aemMoro
mMaTepuana,

— OLEHKa «HeyaoBMneTBOPUTENbHO» BbICTABASETCS, €CNN C MUHMManbHO HEOBXoaUMbIM
YPOBHEM peLLUeHNs BbIMOSTHEHO MeHee MOSfIOBUHbI BCEX 3a4aHuUN KOHTPOSIbHOW paboThl, OTBETHI
OEMOHCTPUPYIOT ~ HE3HaHue UMW  MNOBEPXHOCTHOE  3HaHWe  CTYOeHTOB  MOHATUWN,
3aKOHOMEPHOCTEN, MPUHLUMNOB, PaKTOB, COAEPXKALLUXCA B KOHKPETHbIX Matepuanax no Teme;
HeCOPMMPOBAHHOCTb Y HEFO aHaNUTUKO-CUHTETUYECKMX OnepaLmn.

KonuyectBeHHas LwKana oLeHOK:

— OLeHKa «OTNU4YHO» BbICTaBnseTcs, ecnu 6e3owmnboyHo BbinoriHeHO He mMeHee 80%
3aZlaHui KOHTPONbHOM paboTbl, KAYECTBO peLleHUss KOTOPbIX COOTBETCTBYET KPUTEPUIO OLEHKM
«OTIINYHOY;

— OLEHKa «XOpOoLLO» BbiCTaBnsieTcs, ecrnv 6e30wmnboYHO BbINONIHEHO HE MeHee 66% n He
bonee 79% 3agaHUM KOHTPOSIbHOW paboTbl, Ka4eCTBO peLlleHUs KOTOPbIX COOTBETCTBYET
KPUTEPUSIM OLLEHKN «XOPOLLOY;

— OUEeHKa «yOoBNeTBOPUTENbHO» BbICTaBnseTcs, ecnn 6e3oWwnboYHO BbIMOMHEHO He
meHee 50% wn He 6onee 65% 3agaHWMM KOHTPOSbHOW pPaboThbl, KAYECTBO peLUeHUs] KOTOPbIX
COOTBETCTBYET KPUTEPUSIM OLLEHKN «YAOBMETBOPUTENBHOY;

— OUEHKa «HeyaoBNeTBOPUTENbHO» BbICTaBMSETCH, ecnu 06e30WnboYHO BLINOMIHEHO MeEHee
50% 3agaHui KOHTPONbHOM paboThbl, KAYECTBO PeLUEHUs] KOTOPbIX COOTBETCTBYET KpUTEPUAM
OLEHKM «HEeya0BMNEeTBOPUTENBHOY.

20.2. NMpomexyToyHas aTrectauus

[MpomexyToyHasa aTrectauusa npegHasHavyeHa Ans onpeferneHus YpoBHS OCBOEHMSI BCEro
obbema ydebHoMm gucumnnuHbl. lNMpomexyTouHass aTtTectaumsa no gucuuninunHe «Anrebpa»
npoBoauTCA B popMe 3a4eTa U 3K3ameHa.

[MpomexyTodHaa aTTecTaums, Kak npaBuno, OCyLLEeCTBNAETCH B KOHLe ceMecTpa. PesynbtaTbl
Tekywen arrectaumm obyyalllerocsa no pewweHuio kadegpbl MOryT ObiTb YYTeHbl Mpu
npoBefeHUM MPOMEXyTodHon aTtTtectaumn. [lpy Hecornacuu CTydeHTa, emy [JaeTcsd




BO3MOXHOCTb MPOMTU NPOMEXYTOUHYI0 aTtTecTtaumio (6e3 yyeta ero Tekywmx aTrectaumn) Ha
06LLUNX OCHOBaHUSX.

Mpn npoBedeHWn 3a4eTa y4MTbIBAOTCA pe3yrbTaTbl KOHTPOSbHOW paboTbl. [na nonydeHus
OLEHKN «3a4TeHO» Ha 3a4yeTe y obydarowlerocs OOSMKHbI MMETbCA UMM OLEHKN «3a4TeHO» Mo
KOHTPOMbHbIM paboTam unuM CTyAeHT AOSMKEH pelnTb COOTBETCTBYKOLIME 3ajadn B xoae
npoBefeHns 3a4yeTta. KoHTponbHasa paboTta — no 10 6annoB 3a Kaxayto npaBUibHO PELLUEHHYHO
3agadvy KOHTponbHoW paboTbl. Npu nonyyeHUn He MeHee MOMNOBUHLI BansoB BbiCTaBNAETCA

OLEeHKa «3a4TeHO».

Kputepuu oueHMBaHUsA KOMMETEHUUN LLikana oLieHoK

«3a4yTeHO» BbICTaBNAETCS CTYAEHTY, KOTOprVI NPO4YHO YycCBOWI I'Ipe,El,yCMOTpeHHbIVI «3a4vTeHO»
I'IpOFpaMMHbIﬁ MaTepuan; nokasan FJ'Iy6OKI/16 cucrtematm3anpoBaHHble 3HaHUA, BnageeT
npunemMamm paccyxageHuma n conoctaesndaeT matepuman U3 padHbiX NCTOYHUKOB. TEOPUIO
CBA3bIBAET C ﬂpaKTMKOﬁ, apyrmmmn - TeMamMmn OaHHOro Kypca, [pyrnx wudydaemMblxX
npeameToB; ©e3 oLINBOOK BbIMOHMUI npakTn4eckoe 3agaHue.

Ob6s3atenbHbIM ycnosumem BbICTABNEHHON OLEHKN SIBNSIETCA npaBunbHOE pelleHne
KOHTPOJ1bHbIX paGOT, cucrteMmaTnyeckada akKTtunBHadA paGOTa Ha nNeKUMOHHbIX W
NPaKTU4ECKUX 3aHATUAX.

«He 3a4TteHO» BhicTaBnsieTca CTyaeHTyY, KOTOPbIA HE CpaBuics ¢ 3agaHuamu buneta, | «He 3auteHo»
B OTBETaX Ha Apyrue BoMpocChl AOMYCTUN CYLLECTBEHHbIE OLLMOKN. He MOXeT OTBETUTL

Ha OOonoJiHUTEelbHble BOMpPOChHI, NpeasioXeHHble npenogaBartenem.

an/I npoeegeHnn 3K3amMmeHa o6yqa+ou_u/1|7109| OOJDKEeH OTBETUTb Ha COOTBETCTBYHOLLINE BOIMPOCHI B
X0o4e 3K3aMeHa:

JInHeWHbIe NpocTpaHCcTBa.

JInHenHasa 3aBMCMMOCTb M HE3ABUCUMOCTb BEKTOPOB

Basuc, koopanHaThl, pa3MepHOCTb MPOCTPaAHCTBA

M3omophm3amM NMHENHBIX NPOCTPAHCTB

MaTpuua nepexoga oT ogHoro 6asuca k gpyromy, npeobpasoBaHne KoopaMHAT BEKTopa Npu M3MEHEHWM
6a3uca

MognpocTpaHcTBa IMHENHOrO NPOCTPAHCTBA

CymMa 1 nepeceyeHmne NoanpocTpaHcTs

Mpsimasi cymma nognpocTpaHcTs

JInHelHble onepaTopbl

MaTpuua nnHerHoro onepartopa

[lencTtBms ¢ NMHENHbLIMK onepaTopamm

AHHYNMpYIOLLME MHOTOYSTEHBI

O6paTHbIn onepatop

JInHeHbI onepaTop, gencrteyrownn n3 R"s R"

Anpo 1 06pas nuHenHoro onepartopa. PaHr u gedekT oneparopa

CobCcTBEHHBLIE BEKTOPbLI M COOCTBEHHbIE 3HAYEHUsT IMHENHOrO onepaTopa

Teopema MNamunbToHa-Kanun

MHBapuaHTHbIE NOANPOCTPaHCTBa

I T N e Ty I e Y I
o o|~No|urw Nk lo/©®N® O AW IN

>KopaaHoea ®opma MaTpuubl IMHENHOIO oneparopa

EBKMMOOBO M yHWTapHOE MpOCTpaHCTBa. [nvHa BekTopa, Yrorl MeXay BeKTopamu, OpTOroHasbHOCTb.

20

HepaBeHcTBO Kowun-byHsikoBckoro-LUBapua
21 | OpToHOpMMpPOBaHHbIN 6a3sunc. MpoLuecc opTOroHanbHOCTU
22 | Onpegenutens 'pama. OpToroHanbHoe gononHeHue. Npoekums BekTopa Ha NOAMPOCTPaHCTBO
23 | Nsomopu3m eBKIUAOBbLIX U YHUTAPHBIX NPOCTPAHCTB
24 | ConpsikeHHoe npocTpaHcTBO. ConpshkeHHbIN 6asnc
25 | ConpshKeHHbIn onepaTop, ero CBOMCTBA
26 | CamoconpsiKkeHHbIN onepaTtop, ero CTpykTypa
27 | N3someTpuyeckuin onepaTtop, ero CTpykTypa
28 | CTpyKTypa JIMHENHbIX ONepaTopoB B €BKMMAOBLIX M YHUTAPHbIX MPOCTPaHCTBaXx

[nsa oueHnBaHWs pe3ynbTaToB 06y4YeHMs1 HA 9K3aMeHe UCMOMb3YKTCA cnegyowme
nokKasaTtenu.

1) 3HaHWe TeopeTUYECKNX OCHOB;
2) ymeHue pellatb 3agaun



3) YMEHUs NPUMEHATL 3HaHUS B NpoddeccuoHansHom cgepe;

4) ycnewHoe NpoxoXxaeHue Tekyllen atrectaunu.

[ns oueHuBaHWs pe3ynbTaToOB 9K3aMeHa UCMNOSb3yeTCA wkKasa: «OTANYHO», «XOPOLUOY,
«yOO0BNETBOPUTENBbHOY», KHEYAOBNETBOPUTENBHOY.

CooTHOLLEeHNe NokasaTenen, KpUTEPMEB U LLKambl OLEHMBAHUA pe3yribTaToB 00yYeHus
nokasaHbl B criegytoLlen tabnuvue:

YpoBeHb
KpuTepuu oLeHMBaHUA KOMNETEHLNI chopmumpora | Lkana oueHok
HHOCTH
KOMNeTeHLUUN
lMonHoe cooTBeTCTBUE OBYyYalOLUMMCH BCEM MNoBblWweHHbI | OTNMYHO

nepeyvncrneHHblM nokasatensm Mo KaxaoMy M3 BOMNPOCOB | 1 YPOBEHb
KOHTPOJSIbHO-U3MEPUTENBHOrO MaTepurana.

Obyvawowninca B NOAHOW Mepe Bnageer MNOHATUNHBIM
annapaTtoM AaHHOM 06nacTu Hayku (TeopeTU4eckMMyn OCHOBaMM
ANCLUUNNNHBI), cnocoBeH MNMCTpMpoBaTh OTBET NpUMEpPaMK,
NPUMEHSITb TEOPETUYECKME 3HAHUSA NS PELUEHUsT NPaAKTUYECKNX
3agad B obnactm Kkypca, CTyOoeHT ymeeT pabotatb C
pPasnNMYHbIMN UCTOYHMKAMMN Hay4YHOW MHAOPMAaLMKN, TPaMOTHO U
npaBunbHO NpeacTaBnseT CBOW pe3ynbTaTbl, MNPaBUMbHO
oTBeYaeT Ha Bonpocbkl KM

HecooTBeTcTBMEe  oTBeTa obyuatowerocs OAHOMY n3 BasoBbin XopoLuo
nepeyvncrieHHbIX Bbllle MnokasaTtenen (K 0gHOMYy M3 BOMPOCOB

KOHTPOJSIbHO-M3MEPUTENBHOIO MaTepuana) 1 npaBuUbHbIN OTBET YpOBEHb

Ha QOMOMHUTENBbHLIN BONPOC B Npeaenax nporpamMmeil.

nnn

HecooTBeTcTBME oOTBeTa obyvawowerocs mnobbiM OByM U3
nepeYncreHHblx nokasartenen (nMMbo ABYM K O4HOMY BOMpOCY,
nmbo No  OQHOMY K  KaXXgoMy BOMPOCY  KOHTPOJSIbHO-
N3MepuTenbHOro martepuana) U npaBunbHble OTBETbl Ha ABa
AOMNOMHUTENbHBLIX BONpOCca B Npeaenax nporpammbl.

HecooTBeTcTBME oOTBETa oOyvaloweroca nwobbim asyMm u3 | [loporoBbi YposneTsopu-

NnepeyncrieHHbIX rMokasatene M HenpaBWSbHbIA OTBET Ha | ypOBEHb TenbHO
[AONOMHUTENbHbLIN BONPOC B Npeaenax nporpammbi.
niun

HecooTBeTcTBME oTBeTa oOyvarowerocs nwobbiM Tpem U3
NepeyvmcrieHHbIX nokasartenen (B pasnuyHbiX KOMOMHaUMsX no
OTHOLUEHWO K  BOMPOCaM  KOHTPOJIbHO-U3MEPUTENBHOIO

Martepuana).

HecooTBeTcTBMEe oTBeTa oOyuaroweroca mobbiv n3 | — HeygosneTtsop
NepeyvmcrieHHbIX nokasartenen (B pasnuyHbiX KOMOMHaUMsX no NTENbHO
OTHOLUEHUO K  BOMPOCaM  KOHTPOJIbHO-U3MEPUTENBHOMO

mMaTtepwana).

20.3 doHA OUEHOYHbIX cpeacTB CcHPOPMUPOBAHHOCTU KOMMETEHUUA CTYAEHTOB,
pekomeHAyeMbIn Ana npoBefeHns AuarHocTu4eckux pabor



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.

N2 Ecnn BRIIOJTHEHBI CJIEIVIONIHE cROMCTRA:

1) A(z+3) = A+ Ag.VT. 9 € L;

2Q)A(az) =aAz VT € Laoe K

nast oneparopa A @ L — L, 3anannoro Ha JHHeiiHoM npocTpaHerse L Han momem 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= ( 0 -8 )

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 ( : _G)

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 n wkanbl oueHMBaHmA 3agaHnm ®OC:

1) 3agaHuga 3aKpbITOro T1na (BbI0Op 0OHOro BapuaHTa OTBeTa, BepHO/HEBEPHO):

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



2) 3agaHunsa oTKPbLITOro Trna (KOPOTKUN TEKCT):

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

3) 3agaHug OoTKpbITOro Tuna (4mcno):

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 OLEeHKN OCTaTOYHbIX pe3yribTaToOB OCBOEHUSI AaHHOW
AUCLUUNIUHBI (3HAHUX, YMEHUIN, HAaBbIKOB).

Mporpamma pekomeHgoBaHa HMC maTtemaTudeckoro dpakynbteta npotokon Ne 0500-06
oT 25.05.2023 .
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