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PABOYASA NPOrPAMMA YYEBEHOW ANCLUMUNNUHDI
61.0.10 NlnHenHas anrebpa

1. WWncp n HaumeHoBaHUEe HanpaBneHUs NOArOTOBKM:
01.05.01 dyHOameHTanbHble MaTeMaTuka 1 MexaHuka

2. NMpodmnb noarotoBkn: CoBpeMeHHble METOAbl TEOPUM (PYHKLMIN B MaTemMaTuke u
MexaHuKe

3. Keanudmkauma sbinyckHuka: Matematuk. MexaHuk. [NpenogasaTtens
4. ®opma ob6pazoBaHua: O4Had

5. Kadbeppa, oTBeuvarowan 3a peanmaauumio gmcumnnubbl: Kadegpa anrebpol n
MaTeMaTU4ecKnx MeTogoB rmapoanHaMmnKm

6. CocTaBuTenu nporpaMmbl: JOLEHT, K.¢p.-M.H. AgamoBa Pumma CepreeBHa

7. PexomeHpgoBaHa: HMC matemaTtuyeckoro cgakynbTeta npotokon Ne 0500-06
ot 20.06.2019r.

8. YueOGHbIn roa: 2019-2020 CemecTp(-bl): 2



9. Uenu 1 3aga4u y4ye6HON AUCLMNIIUHBI:

Llenbto Kypca €BNAETCS OCBOEHWE OCHOBHbIX MOHATUA U (PakTOB JNUHENHOW anrebpsbl,
oBnageHne OCHOBHbIMU METOL4aMN peLLEeHns 3aau.

3adauamu oby4eHuUs A8/510MCS. 03HAaKOMIEHNE C OCHOBHbIMU anredpanyecknmmn noHATUSMA U
dakTamun, oBnageHne OCHOBHbIMW METO4aMM pPeLleHus 3agad, BoipaboTka HaBbIKOB U YMEHUI
MO MPUMEHEHUIO MOSyYEHHbIX 3HAHUM MPU pelleHUn 3agad NUHENHOW anrebpbl n Opyrux
MaTeMaTU4EeCKNX ANCLUMIINH.

10. MecTO yuyebHOM AMcLUUNIUHbI B cTPyKType OOI:

HOucumnnuna «JlHenHaa anrebpa» oTHocuTcs k brnoky 1 O6s3atenbHoOM YacTu, T.e. ABNAeTCS
06s3aTenbHON AUCUMNIIMHOM AN ndyyvyeHms oby4darommuncs.

[nsa ero ycnewHoro oCBOEHUS HEOOXOAMMbI 3HAHUS N YMEHUs1, NPUOBpPETEHHbIE B peayrnbTaTte
o0y4yeHuns No NpeaLwecTBYOLWMM gUCUMNIMHaM: anrebpa.

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

11. KomneTeHUMn oby4arowerocs

dopMupyemMbie B pe3ysibTaTe OCBOEHUS OUCLUNIIUHbBI:

Kog HasBaHue Kog(bl) WHankaTop(bl) MnaHmpyembie pesynbTatbl 06y4eHus
KOMNeTeHLMK
OlK-1 | CnocobeH OlK-1.1 | O6bnapaet 6a3oBbIMK 3HaTb: KOHUEeNTyarnbHble OCHOBbI
HaxoguTb, 3HaHUAMH, METOLOB peLIeHNs 3afa4 B NpeaMeTHON
dopMynupoBatb U Nnony4yeHHbIMA B obracTu; ocHOBHblE MeTOAbI
peLlarb obnactu JokasaTenbCcTBa MaTeMaTUu4ecknx
aKTyarnbHble 1 MaTeMaTU4eCcKux un YTBEPXKOEHUN
3Ha4YMMble (Mnn) ecTecTBEHHbIX YMeTb: hopMynmMpoBaTb NOCTAHOBKU
npoGnemsl Hayk OCHOBHbIX 3a4a4 anrebpkl, B TOM YMCle B
dyHAaMeHTansHom NMPOEKTUBHbIX MPOCTPAHCTBAX,
MaTeMaTuK1 U1 dopMynmnpoBaTthb U JoKa3biBaTb TEOPEMbI
MEeXaHMKN CYLLECTBOBaHWUSA, €QUHCTBEHHOCTM,
KOPPEKTHOWM NOCTaHOBKM 3agay anrebpbl.
BrnageTb: TeopeTMyeckMMmn Nogxogamm K
peLleHnio 3agady anrebpbl; HaBblkamu
paboTbl B MHGOOPMALMOHHBLIX
COBPEMEHHbIX CUCTEMAX
OlK-1.2 | YmeeT ncnonb3oBatb 3HaTb: 3apybexHYyl0 1 OTEHYECTBEHHYHO
6a30Bble 3HaHuA, nntepatypy B obnactu anre6psl, obue
nony4yeHHble B obnactn | oopMbl 3aKOHOMEPHOCTU TEOPUN
MaTeMaTU4eCcKux un anre6pbl
(Mnn) ecTecTBEHHbIX YMeTb: MCMoNb30BaTh METOAbI, CMOCOObLI
Hayk, B peLleHns 3agay B npegmMeTHon obnactum
npodeccroHarnbLHoOm BnageTtb: nctodHMKamu nHdopmauuu,
OEesATENbHOCTH HaBblkaMu paboTbl C NMMTEpaTypon,
NMHPOPMALIMOHHBIMU CUCTEMaMMU
OrlK-1.3 | meeT HaBblkM BbibOpa | 3HaTb: METOAbI PELLEHNA 3ada4 B
METOO0B peELLeHNs obnactn anrebpbl
3agad YMeTb: BblOupaTh KOHLUENTyarnbHble
npocdpeccrnoHansHom MeTodpbl pewennsa anrebpanyecknx
AeATenbHOCTM Ha 3agad
OCHOBe TeopeTunyecknx | BnageTb: meTogamm camocToOATENBHOMO
3HaHUN 0By4eHNss HOBbIM 3HAHUSAM U crnocobamm
NX NpUMeHeHNst B obnactu anrebpbl

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

nnaHom — 9/ 324.

dopma NPoOMEXYTOYHOM aTTecTauum: 3a4€T, IK3aMeH




13. Buabl y4yeb6Homn paboThl:

TpyooemMKocTb (Yachl)
Bupg yuebHon paboTbl Bcero Mo CeMZGCTpaM

AyOouTOpHbIE 3aHATUSA 118 118
B TOM Yucne: nexkumu 68 68

npakTnyeckune 50 50

naboparopHbie

CamocTosiTensHas pabora 170 170
KoHTporb 36 36
WToro: 324

13.1 CopepxaHue pa3s

AenoB ANCUUNMUHDbI:

n/n

HanmeHoBaHue
pasgena
OVNCLUUMNIUHBI

CopepxaHue pasgena aucumnnHbl

Peannzauus
pasgena
OVNCUMNIVHBI C
MOMOLLbIO
OHNaWH-Kypca,
QYMK*

1. Nekuun

1 BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTea. JInHenHas 3aBUCMMOCTb CUCTEM
BeKTOpoB. ba3nc 1 paamepHOCTb IMHEMHOIO NPOCTPaHCTBA.
KooppauHatbl BekTopa B 3agaHHoM Gasuce. Visomopduam
BEKTOPHbIX NPOCTPaHCTB. MI30MOP(HOCTb KOHEYHOMEPHbIX
NPOCTPaHCTB OAMHAKOBOW pa3mepHocTu. MaTtpuua nepexoaa ot
opgHoro 6asuca k gpyromy. lNpeobpasoBaHue KOOpONHAT BEKTOPOB
npu nameHeHnn 6asnca. MNognpocTpaHCTBO BEKTOPHOIO
npocTpaHcTea. JInHeHas o06onoYvka n paHr CUCTEMbI BEKTOPOB.
lMepeceyeHre n cymma NnoanpocTPaHCTB,

npsiMasi cymma nognpoCcTpPaHCTB.

2 JInHenHble
oToGpaxeHust

JInHelHble 0TOOpaXeHNsa BEKTOPHLIX MPOCTpaHCTB. MaTtpuua
TNMHENHOrO oTobpaxeHusi. MameHeHne maTpuLbl IMHENHOro
oTobpakeHWst Npu nepexofe K apyrum 6asmcam. [enctens ¢
NNHENHLIMU OTOBPaXKeHNAMU. MNPOCTPaHCTBO NIMHENHbIX
oTobpakeHnn. Agpo n obpas NMMHENHOro 0ToBpaeHust, X
pasmepHocTu. JInHelHble onepaTopbl. ObpaTHbIN onepaTop,
ycrnosue cyLlecTBoBaHnsA obpartHoro onepartopa. CobCcTBeHHbIE
BEKTOPbI Y COBCTBEHHbIE 3HaYEHNSA. XapaKTepnucTnieckum
MHorouneH. Teopema MamunbToHa-Kanu. MiHBapuaHTHbIe
nognpoctpaHcTea. Kputepuin gnaroHanuanpyemoct MaTpuubl
JNIMHEMHOrO oneparopa.

3 >KopoaHosa

dopma
onepartopa

>KoppaaHoBsa kneTka. >KopaaHosa maTtpuua. KopHeBble
noanpocTpaHcTea. PasnoxeHne npocTpaHCTBa B NPAMY0 CYyMMY
LIMKINUYECKMX KOPHEBLIX NOANPOCTPaHCTB. Teopema o
XOopAaHOBOW HopMarnbHOM hopMe MaTpuLbl IMHENHOTO
oneparopa B KOMMMEKCHOM 1 B BELLECTBEHHOM MPOCTPaHCTBE.
EAMHCTBEHHOCTb XXOpAaHOBOW HOpMarbHOW hopMbl.

4 BunnHenHbie n
KBagpaTU4yHble

dopMbl

BunuHeliHbie hopmbl. MaTpuua GunmHenHom popmbl.
CrMmmeTpurYeckue n KoOCoCUMMETpUYECKMe BrunmHenHble OpMbI.
KeagpatnyHble cdoopmbl. MeToabl NlarpaHxa n Akobu npuBegeHusi
KBagpaTUYHON POPMbI K KAHOHUYECKOMY BUAY. 3aKOH UHEPLUU.
[NonoxuTtenebHO onpeaeneHHsble GopMbl.

Kputepun CunbeecTtpa. NpuBeaeHne napbl KBagpaTuUyHbIX Gopm
K KaHOHW4YeCcKoMy BuUAy. bunuHenHsle n kBagpaTuyHble

dopMbl Ha KOMMIIEKCHOM MPOCTPaHCTBE.

5 EBknnooBsbl n
YHUTapHble
npocTpaHcTBa

EBKNMAOBbLI N YHUTApPHbIE BEKTOPHbLIE NPOCTPaHcTBa. [nvHa
BEKTOpa, yron mexay sekropamu. HepaseHcTBo Kowwm-
ByHsikoBckoro. OpToHopMUpoBaHHble 6asucel. MNpouecc
opToroHanusaumn Npama-lWmnara. Onpegenutens Mpama.

OpToroHasnbHoe gonosiHeHve. Mpoekunsi BekTopa Ha

https://edu.vsu
.ru/enrol/index.
php?id=5892




NoA4nNpoCcTpaHCcTBO. M3oMopdmr3am eBKNMA0BbLIX M YHUTAPHbIX
NpocTpaHCcTB. JIHenHble yHKLMOHanbl. ConpsikeHHoe
npocTpaHcTBo. ConpsikeHHbIn 6a3unc. JInHenHbI onepaTtop,
COMNPSPKEHHbIN K JaHHOMY. CMMETpUYecKkme n SpMmnToBbI
NHEeNHble onepaTopbl, ux cnekTp. CyllecTBoBaHne
COOCTBEHHOro OPTOHOPMUPOBAHHOIO Gasnca. OpToroHanbHbIE U
YHUTapHbIE NNHEWHbIE ONepaTopbl, KAHOHMYECKUIA Basnc AN HKX.
PasnoxeHne HeBbIpOXAEHHOrO NIMHEHOrO onepaTopa B
npoun3BeaeHNE NOMNOXUTENBHOMO N M30OMETPUYECKOrO onepaTopa.
MpuBeaeHve kBagpaTUYHOM (3PMUTOBOM) (POPMBI K

rnaBHbIM OCSIM.

2. MpaKkTnyeckue 3aHATUA

BekTopHble
npocTpaHcTBa

BekTopHble NpocTpaHcTBa. JIHeHas 3aBUCUMOCTb CUCTEM
BEKTOPOB. Basnc n paamepHOCTb MMHEHOIO NPOCTPaHCTBA.
KoopauHatbl BekTopa B 3agaHHOM Gasuce. MisoMopgmam
BEKTOPHbIX NMPOCTPAHCTB. M30MOPHOCTL KOHEYHOMEPHbBIX
MpPOCTPaHCTB 0AMHAaKOBOWM pa3MepHocTu. MaTtpuua nepexoaa ot
ofHoro 6asuca k apyromy. Npeobpa3oBaHue KOOPAMHAT BEKTOPOB
npu nameHeHun 6asunca. MoanpocTpaHCTBO BEKTOPHOIO
npocTpaHcTea. JInHeliHas 060oMoYKa U paHr CMCTEMbl BEKTOPOB.
MepeceyeHne M cymma noanpoCcTPaHCTB,

npsiMasi cymmMa noAnpocTPaHCTB.

JInHenHble
oToGpaxeHust

JInHenHble oToBpaXKeHs1 BEKTOPHbIX NpoCcTpaHcTe. MaTpuua
TNIMHENHOrO OTOBpaXeHus. MIameHeHne MaTpuLbl IMHENHOIO
oToOpakeHns npu nepexoae k Apyrum G6asmncam. [lencreus c
NNHENHBIMK O0TOBpaXkeHUsiMK. MNpOCTPaHCTBO NIMHENHbIX
oTobOpaxeHui. Agpo n obpas NMHENHoOro oTobpaxeHus, nx
pa3mepHocTu. JInHeliHble onepatopbl. ObpaTHbIA onepaTtop,
yCroBWe CYLLIECTBOBaHMSA obpaTtHoro onepaTtopa. CobCcTBEHHbIE
BEKTOPbI N COOCTBEHHbIE 3HAYEHUSA. XapaKTepucTU4eckui
MHorourneH. Teopema MNamunbToHa-Kanu. IHBapnaHTHbIE
nognpocTpaHcTea. Kputepuin gnaroHannmsnpyemoct MaTpuLbl
NMHEHOro oneparopa.

>YKopoaHosa

dopma
onepartopa

>KopaaHoBa knetka. XKopaaHosa matpuua. KopHeBble
nognpocTpaHcTBa. PasnoxeHne NpocTpaHCTBa B NPSIMYK0 CYMMY
LIMKIMYECKMX KOPHEBbBIX MOAMNPOCTPaHCTB. Teopema o
»KOp4aHOBOW HOpMarnbHOW hopMe MaTpuLbl IMHENHOIO
onepaTopa B KOMMIEKCHOM U B BELLECTBEHHOM NMPOCTPaHCTBE.
EANHCTBEHHOCTL XXOpAaHOBOW HOpMaribHON dOpMbl.

BunuHenHbie n
KBagpaTUYHbIe

dopmbl

BunuHeliHblie opmbl. MaTtpuua GunmHenHom opmbl.
CrMmmeTpuryeckue n KococuMMeTpuyeckme BrunuHenHble opMbl.
KeagpatnyHble cdoopmbl. MeTogbl JlarpaHxa n Akobu npusegeHus
KBagpaTUYHOM (POpMbI K KAHOHUYECKOMY BUAY. 3aKOH UHEPLINNA.
MonoxuTenbHO onpeaeneHHble hopMbl.

Kputepuin CunbBectpa. lNpuBeaeHne napbl KBagpaTtuUyHbiX Gopm
K KaHOHW4YeckoMy Buay. bunuHenHble n kKBagpaTUyHble

hopMbl Ha KOMMIIEKCHOM NPOCTPaHCTBE.

EBknnaoBbl 1
YHUTapHble
npocTpaHcTBa

EBKN1OOBLI U YHUTApHLIE BEKTOPHLIE NPOCTpaHcTBa. OnnHa
BEKTOpa, yron Mexay sekropamu. HepaseHcTBO KoLum-
ByHsikoBckoro. OpToHOpMMpoBaHHbIe 6a3ncel. Mpouecc
opToroHanusauuu MNpama-lUmugra. Onpegenutens Mpama.
OpToroHaneHoe gononHeHune. Npoekunsa BekTopa Ha
noanpocTpaHcTBo. M3oMopduram eBKNMAoBbLIX U YHUTAPHbIX
NpocTpaHCTB. JInHenHble yHKLMOHanbl. ConpsbkeHHoe
npocTpaHcTBo. ConpsikeHHbI 6asunc. JinHelHbIn onepaTop,
COMNPSPKEHHBIN K JaHHOMY. CMMMETpUYEcKMe n SpMUTOBBI
NHenHble onepaTopbl, ux cnekTp. CyllecTBoBaHne
cobCTBEHHOr0 OPTOHOPMUPOBaHHOro 6asnca. OpToroHanbHbIE U
YHUTapHbIE NNHEVHbIE ONEepaTopbl, KAHOHWYECKUIA Ba3nc AN HKX.
PasnoxeHve HeBLIPOXXAEHHOro IMHENHOro onepaTopa B
npoun3eegeHne NonoX1MTeNnsHOro N N30METPUYECKOro oneparopa.
MpuBeaeHve kBagpaTUyYHOM (3PMUTOBOM) (POPMBI K

rnaBHbIM OCSM.

https://edu.vsu
.ru/enrol/index.
php?id=6277




13.2 Pasgenbl gucumMniivHbl U BUAbl 3aHATUNA:

No Buabl 3aHATMI (YacoB)
-~ HanmeHoBaHue pasgena AMCUUnInHbI Mpaktn- | Nabopa- | CamocToaTenb-
n/n Jlexkumm Bcero
yeckme TOPHbIE Has paboTta
1 | BekTOpHble NpOCTpaHCTBA. 13 10 34 57
2 | JlnHenHble oTOBpaXXeHus. 13 10 34 57
3 | XopgaHosa dopma oneparopa. 14 10 34 58
4 | BunuHerHble 1 KBagpaTUyHble POpMbl. 15 10 34 59
5 | EBKNMOOBLI U YHUTAPHbIE NPOCTPaHCTBA. 13 10 34 57
Ok3ameH 36
Utoro: 68 50 170 324

14. MeToanyeckmne ykasaHua Ansa odyyarowmxcsa Nno 0OCBOGHUIO AUCLUNIIUHDI

B npouecce npenogaBaHMs AUCUUNAWHBI UCMOMb3YIOTCA Takne Buabl y4ebHoOM paboThbl, Kak
nekuumn, rnpakTudeckne 3aHAaTUSA, a TakKe pasfudHble BUAbl CaMOCTOATENbHOM paboTbl
obyvawowmxca. Ha nekumssx pacckasbiBaeTcsi TEOPETUYECKMA MaTepuan, Ha MNpakTU4EeCcKUx
3aHATUSAX peLlarnTca NpUMepbl N0 TEOPETUYECKOMY MaTepuarny, Npo4YMTaHHOMY Ha JTIEKUUSIX.
Mpn n3yyeHum kypca «JlmHenHas anrebpa» obyyarwmmcs cnegyet BHAMATENbHO crywaTtbh U
KOHCMEeKTMpoBaTb Marepuar, nanaraembll Ha ayguTOPHbIX 3aHATUAX. [ns ero noHMMaHus wm
Ka4yeCTBEHHOro yCBOEHUsSI pekoMeHayeTcs cnegyollas nocnegoBaTenibHOCTb AENCTBUN.

1. Mocne kaxgow nekuun cTygeHTam pekoMeHayeTca noapobHO pasobpaTb NpoYUTaHHbIN
TeopeTUYecKnin MaTepuar, BblydUTb BCe ornpegereHs u oopMyrnunpoBKN TeopeMm, pasobpaTtb
npuMepbl, pelleHHble Ha nekuuun. [llepen cnegywwen nekumn obsisaTenbHO NOBTOPUTL
Martepuan npeablgyLwen nekuunm.

2. lepen npakTMyYeckuM 3aHATMEM 00si3aTenbHO NOBTOPUTH NEKLMOHHbIN Matepuan. [locne
NPakTUYEeCKoro 3aHATUSA elle pa3 pas3obpaTb pelleHHble Ha 3TOM 3aHATUM NpuMepbl, Nocne
Yyero NPUCTYNUTb K BbINOMHEHWO AoMallHero 3agaHusa. Ecnu npu pewweHun npumepos,
3afaHHbIX Ha AOM, BO3HUKHYT BOMPOCHI, 00A3aTenbHO 3adaTb Ha CreayrLleM NpakTUYecKoMm
3aHATUN UK B NPUCYTCTBEHHBIN Yac npenogasaTtento.

3. MNpn noaroToBke K MNPaKTUYECKMM 3aHATUSM MOBTOPUTb OCHOBHLIE MOHATUS MO Temam,
n3yunTb npumepsl. Pelwasa 3agadun, npeaBapuUTenbHO NOHATb, KAKOW TeopeTUYECKUI MaTepuarn
HY)XHO Mcnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE pPELUUTb
npakTuyYeckne 3agayu.

4. Kpome 0BbIYHOro Kypca B CUCTEME «IJIEKTPOHHbIN YHMBEPCUTET», BCE Heobxoaumblie Ang
YyCBOEHUS Kypca mMaTtepuarnbl pasMeLleHbl Takxe Ha cante dakynbTeTa
https://math.vsu.ru/wp/?page_id=937.

15. lNepeyeHb OCHOBHOM WU [AONONHUTENbLHOW nUTepaTypbl, PecCypCoOB MWHTEPHeET,
Heob6XxoaAUMbIX ANA OCBOEHUA ANCLUNIINHbI

a) OCHOBHas nuMTeparypa:

Ne n/n MNcToYHMK

1 Koctpuknn A.W. Beegoenne B anrebpy : y4eb. ans By3oB : B 3 4./ A.N.KocTpukmH.-M.: dnsmarnumr,
2009.-4.1. OcHosbl anrebpbl. — 271 c.

Koctpukun A.N. BeegeHne B anredpy : yd4eb. ans By3oB : B 3 4./ A.W.KocTpukuH.-M.: duamatnur,

2 2009.-4.2. luHeiiHas anre6pa. — 367 c.

6) JononHUTENBHas NuTepaTypa:

Ne n/n MNcToyHMK

3 Kypow A.I'. Kypc Bbicwen anrebpbl: yd4eb. Ans CTygeHTOB BY30B, 00y4. MO CrneumanbHOCTSIM
“Martematuka’, “MpuknagHas matematuka’/ A.l.Kypow.-Cl6.: Jlanb, 2004. — 431 c.

4 dapnees [.K. Nlekunn no anrebpe: y4eb. nocobme gns sysos/ O.K.®agaees.-Cl16.:JlaHb, 2004.— 415 c.

5 Koctpukun A.N. BeegeHne B anrebpy : y4eb. ansa By3oB : B 3 4./ A.N.KocTpukmH.-M.: duamatnur,
2000.4.3. OcHoBHbIE CTPYKTYpbI anrebpbl. — 272 c.

Bopesuy 3. U. Onpegenutenn n matpuubl : yduebHoe nocobue / 3.1. bopesny .— U3g. 4-e, ctep. —
CI6. [v gp.] : INaHb, 2004 .— 183, [1] c.



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

Beknemnwesa J1.A. COoOpHMK 3agady no aHanMTUYEeCKOM reoMeTpum u nuHenHow anrebpe: y4eo.

7 nocobune ansi crygeHtoB By3oB/ J1.A.beknemuwera, A.lO.MeTtposun, H.AHMybapos.-M.: Hayka, 1987.-
494 c.

8 MpockypsikoB N.B. CBopHUK 3agay no nuHenHow anrebpe: yueb. nocobue ans cTyaeHToB husmko-mar.
cneumanbHocTel By30B / V.B.Mpockypsikos.-M.: Jlab. 6a3oBbix 3HaHui, 2002. — 382 c.
WnbuH B. A. NlnHenHas anrebpa : y4ebHuk ans cTtyq. ms. cneumnanbHOCTEN U cneumanbHOCTU

9 "MpuknagHas matematuka" / B. A. nbuH, 3. I. MNMo3Hsak .— W3g. 6-e, ctep. — M. : dusmarnumr, 2004.—
278 c.
®epopuyk B. B. Kypc aHanntnyeckon reoMmeTpum 1 nnHenHon anrebpsbl : YyebHoe nocobue ans ctya.

10 MeXx.-MaT. cneumansHocTen yH-ToB / B. B. ®egopuyk .— 2-e nsa., ucnp. — M. : Usg-so HL SHAC,
2001 .—327,[1] c.
MoctHukoB M. M. NluHenHasn anrebpa n guddpepeHuymnansHas reometTpus : YuebHoe nocobue ons cTya.

11 BYy30B, 006y4.no cneumansHocTn "MaTtematuka" / M.M. MNoctHukos .— M. : "Hayka" maB. peq. ¢us.-marT.
nut-pbl, 1979 .— 311,[1]c.

12 MocTtHmkoB M. M.JluHelHas anrebpa : YuyebHoe nocobue onga cryg. By30B, 00y4.Mo cneumanbHOCTU
"Matematuka" / M.M. MNocTtHukoB .— M. : "Hayka" [naB. pea. ¢ms.-mat. nut-pbl, 1986 .— 400 c.
Wwunos I'. E.Matematnyeckun aHanua : KoHe4HoMepHbIe NIMHEHbIE NpocTpaHCcTBa: Y4eb. nocobune

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

14 "onosuHa J1. N.JIuHenHas anrebpa n HEKOTOpbIE €€ NpUoXeHus : ydebHoe nocobue ans cTyq. BTY30B
/ N.WN. TonosnHa .— M. : Hayka, 1985 .— 392 c.

15 Edumos H. B.JlnHenHas anrebpa n mHoromepHas reometpus / H. B. Epumos, 3. P. PozeHgopH .— 3-e
nag., ctep. — M. : dusmatnut, 2004 .— 463, [1] c.

16 Xanwmouu .. KoHeyHoMepHble BeKTOpHble npocTpaHcTea / 1. Xanmouw ; nep. ¢ aHrn. [.®. bopucoea,
[.A. Pankoa .— M. : ®dusmarnmr, 1963 .— 262, [1] c.

17 C6opHuk 3agad no anrebpe / B.A. AptamoHoB, F0.A. BaxtypuH, 3.6. BuHbep ; noa pea. A.N.
KocTpuknHa .— 3-e nsg., ucnp. n gon. — M. : duamatnut, 2001 .— 463 c.

18 WMkpamos X. [1. 3agayHuk no nuHenHon anrebpe : yyebHoe nocobue / X.[. Nkpamos ; nog pea. B.B.
BoeBognHa .— UN3ga. 2-e, ucnp. — CI16 ; M. ; KpacHogap : J1aHb, 2006 .— 319 c.

19 Anrebpa n Teopusa uducen: metod. ykasaHusa gna ctyd. 1 kypca mat. dak./ coct. H.M.BnnsHskos,
B.9.Cy660TMH.-BopoHex : BI'Y, 1990.-4.1.- 22 c.

20 Anrebpa u Teopusa uucen: metod. ykasaHus ana ctyg. 1 kypca mar. dak./ coct. H.M.BnnsHskos,
B.®.Cy660Tu1H.-BopoHex : BI'Y, 1990.-4.11.- 22 c.

21 Anrebpa n Teopus unicen: MeTod. ykasaHus ans ctyg. 1 Kypca matr. dak./ cocT. H.M.BnmsHsikos,
B.®$.Cyb6601mH.-BopoHex : BI'Y, 1990.-4.11I.- 15 c.

29 Anrebpa u Teopus unicen: MeTod. ykasaHusa ans ctyg. 1 kypca mat. dak./ coct. H.M.BnuaHskos,
B.®.Cyb660TmH.-BopoHex : BI'Y, 1990.-4.IV.- 23 c.

23 Anrebpa n Teopus uucen: metod. ykasaHus ans ctyg. 1 kypca mat. dak./ cocT. H.M.BnusHskos,
B.®$.Cyb6601mH.-BopoHex : BI'Y, 1990.-4.V.- 20 c.

o4 Anrebpa n Teopusi Yucen: metod. ykalaHus gna cryd. 1 kypca mat. dak./ coct. H.M.BnusHskos
B.®.Cy660TmH.-BopoHex : BI'Y, 1990.-4.VI.- 15 c.

o5 KomnnekcHble 4ncna: MeTtog. ykasaHusa anga ctygeHtoB 1 kypca mat. ¢ak./ coct. H.M.bnmsHsakos. —
BopoHex: BI'Y, 1995.- 20 c.

26 OnemMeHTbl TEOPUN MHOXECTB : y4ebHO-MeToanyeckoe nocobne anst BysoB / BopoHex. roc. yH-T; COCT.
H.M. Bnnsnsikos .— Boponex : UIML, BI'Y, 2008 .— 46 c.

27 MpockypsikoB WN.B. C6opHMK 3agay no nnHenHon anrebpe: y4eb. nocobne anst ctyoeHToB huanko-mar.
cneumanbHocTel By30B / V.B.Mpockypsikos.-M.: J1ab. 6a3oBbix 3HaHui, 2002. — 382 c.

28 ®apnees [.K. 3agaum no Bbiclen anrebpe: yveb. nocobue Ons CTyoeHToB By3oB, oOy4. no mar.

cneunansHocTam/ [1.K.®apaees, N.C.ComuHcknin.-Cl16.: JlaHb, 2004.-287 c.

B) 6a3bl AaHHbIX, NHPOPMALNOHHO-CIPAaBOYHbLIE N MOUCKOBbIE CUCTEMBI:

Ne n/n NcTouHmMK

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

30 https://edu.vsu.ru/enrol/index.php?id=5892- ONeKTpOHHbIN Kypc
31 https://math.vsu.ru/wp/?page id=937 — CaunT chakynbTeTa

16. NepeyeHb y4eOHO-MeTOANYECKOrO obecneyeHuUs ANA CaMOCTOATENbHOW paboThbl

Ne n/n NcTouHuK

1 Koctpukun A.N. BeegeHne B anredpy : ydeb. ans By3oB : B 3 4./ A.M.KocTpukuH.-M.: duamatnur,
2009.-4.1. OcHosbl anrebpbl. — 271 c.

> Koctpukun A.N. BeegeHne B anrebpy : yd4eb. ans By3oB : B 3 4./ A.M.KocTpukuH.-M.: duamatnur,

2009.M.2. JluneniHasa anrebpa. — 367 c.



http://www.lib.vsu.ru/?p=4
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=

Kypow A.I'. Kypc Bbicwer anrebpbl: ydeb. ansi CTygeHToB By30B, 00y4. Mo cneumnanbHOCTSM

3 “Matemartuka”, “lNpuknagHaa matematuka”/ A.lM.Kypow.-Cl16.: JlaHub, 2007. — 560 c.
https://lanbook.lib.vsu.ru/books/element.php?pll id=527

4 dapnees [.K. Nekunn no anredpe: y4eb. nocobne ans sysos/ [.K.dapnnees.-Cl6.:JlaHb, 2007.— 416 c.
https://lanbook.lib.vsu.ru/books/element.php?pll_id=397

5 MonoxeHne 06 opraHM3aumm camocToaTenbHOM paboTbl  obyyatowmxcs B BopoHexckom
rocyapCTBEHHOM YHUBEPCUTETE

17. MaTepnanbHO-TeEXHU4YECKOe obecneyeHne ANCLUUNIIUHbI:

AvcumnnuHa MoxeT peanu3oBbiBaTbCA C MPUMEHEHMEM [OUCTaHUMOHHbLIX OBpasoBaTenbHbIX
TEXHOMNOrMMW,  Hanpumep, Ha nnartgopme  «OINEKTPOHHbIN yHuBepcuter  BlY»
(https://edu.vsu.ru/enrol/index.php?id=5892).

lMepeyeHb HeobxoanmMoro NnporpaMmMHoOro obecnedyeHus: onepaunoHHas cuctema Windows unm
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6paysep Mozilla Firefox, Opera nnu
Internet.

18. MaTepunanbHO-TeEXHNUYECKOe obecneyeHme QUCLUUNNUHbI:

CneunanunsnpoBaHHasa meberb.

[na camocToATenbHOM paboTbl MCNOMNb3YETCs KNacc ¢ KOMMNbIOTEPHOW TEXHUKOW, OCHALLEHHbIN
HeobXoAUMbIM MPOrpamMMHbIM  OBecnevYeHnem, ISMEKTPOHHbIMU  Y4EeBHbIMU MocobMsaAMU 1
3aKoHoaaTenbHO - MpPaBOBOM WU HOPMAaTUMBHOW MOWUCKOBOW CUCTEMOW, UMEKLLWA BbIXOL B
rnobanbHyto CETb.

19. ®oHA OUEHOUYHbIX CPeACTB:

OueHou4HblIe cpeacTBa ANA NPpoBeAeHUA TEKYLLEeN U MPOMEXYTOYHOM aTTecTauum
Mopagok  oueHkn OcBOeHUA  obyyawwumucsa  y4yebHOro martepuana onpegensertcd
cofepXaHueM criegyrwmnx pasgenos QUCUUNIIHDIL:

No H WHankaTop(bl)
— anmeHoBanmne pasaerna KomneTteHums(n) OOCTMXEHNSI OueHouHble cpeacTea
n/n ancunnnvHbl (Mogynsi) P
KOMMEeTeHUMn
1 BekTopHble NpocTpaHcTBa OMK-1 OMK-1.2, OMK-1.3 [omaluHune 3agaHus,
KOHTpornbHas pabota Ne 1
> JInHenHble oTobpakeHns OMK-1 OrlK-1.1, OlK-1.2, JomaluHune 3apgaHus,
OlK-1.3 KOHTponbHasa pabota Ne 1
3 >KopoaHoBa dhopma onepartopa OnK-1 OnK-1.1 [omaluHune 3agaHus,
KOHTpornbHasi pabdota Ne 1
4 BunuHeliHble n KBagpaTUYHbIE ONK-1 OMK-1.1, OMK-1.2 [omaluHune 3agaHus,
dopmsbl KOHTponbHas pabota Ne 2
5 EBKNMAoBbI M yHUTapHbIE OnK-1 OMK-1.1, OMK-1.2 [omalHne 3agaHus,
nNpocTpaHcTBa KOHTposnbHasa pabota Ne 2
MpomexyToyHasa aTTecTaums 3ayeT BbiCTaBNsAeTCH Npn
dopma KOHTpOns — 3a4€T ycneLuHon coadve
KOHTPOIbHbIX paboT
MpomexyToyHasa aTTecTaums lMepeyeHb BONPOCOB K
dopmMa KOHTpOrs - 3K3aMeH 3K3aMeHy

20. TunoBble OLEHOYHbIE cpeAcTBa UM MeToAMYECKUEe MaTepuanbl, onpeaensiowme
npoueaypbl OLeHUBAHUA

20.1. TeKyLUMMN KOHTPOSIb yCNeBaeMoCTu

KoHTponb ycneBaemMocTU MO AUCUMUMANHE OCYLECTBSETCA C MOMOLLbI  CreayrLwmx
OLIEHOYHbIX CPEACTB:

HdomawHue 3adaHusi:

[lo meme 1 BekmopHbIe npocmpaHcmea

dapnnees [1.K., ComuHckmn UN.C. COopHMK 3agay no Bbicwen anrebpe. yyeb. nocobue / [.K.
dapnpees, N.C. ComuHckmnn; - M., 1977. — 288 c.




3apaHna 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

[1o meme 2 JluHelHble omobpaxxeHus

dapnnees [.K., ComuHckmn UN.C. C6opHMK 3agay no Bbicwen anredpe. yvyeb. nocobue / O.K.
d®appees, N.C. ComuHckmin; - M., 1977. — 288 c.

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

[1lo meme 3 )KopdaHoea ghopma onepamopa

Mpockypsikoe W.B. COOpHuK 3agad no nuHenHoum anrebpe : ydeb. nocobue / WN.B.
MpockypsikoB;— CankT-MNeTepbypr: INlaHb, 2010. — 475 c.

3apgaHua NeNe 1090 -1104

[1o meme 4 bunuHeUHble U kKeadpamu4HbIe pOpPMbI

MpockypsikoB W.B. COOpHWK 3agady no nuHenHon anrebpe : yd4eb. nocobume / W.B.
Mpockypsiko;— CaHkT-lNeTepbypr: INlaHb, 2010. — 475 c.

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

[1lo meme 5 Eeknudosbl u yHUmapHbIie npocmpaHcmea

Mpockypsikoe W.B. COGopHuK 3agady no nuHenHou anrebpe : ydeb. nocobue / WN.B.
MpockypsikoB;— CaHkT-lNeTepbypr: INlaHb, 2010. — 475 c.

3apaHna NeNe1366, 1367, 1402, 1403

MepeyeHb BONPOCOB K 3a4eTy: OLeHKa 3HaHUN npun npoeeneHnn 3avyeTa BeaeTcqa C y4eTom
pesynbTata pa6OTbI B XoA4e cemMecCTpa, pe3yfibTaTtOM BbIMOJIHEHUA KOHTPOJIbHbIX pa60T.




MpumepHbLIN NepeYeHb 3aday Ans KOHTPONbLHOU paboTbl Ne1i:

1.

on

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

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

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

poe @W u W,

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

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

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

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

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

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

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

My MATPUILY.

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

. Haitru mopaanosy cdopmy MaTpuibl:

9 -6 =2
18 —12 -3
18 -9 -6




MpumMepHbLIN NepeYvYeHb 3aaa4 AN KOHTPONbLHOU pPa6oTbl Ne2:

1. IIpumensisn nponece opTOrOHAIM3AIMH, OCTPONThL OPTOrOHAJBHbIE Daszne 10/1-
[IPOCTPAHCTBA, HATSHYTOIO HA JIAHHY10 cicteMmy BekTopos: (1,2, 2. —1), (1,1, -5, 3),

(3,2,8,—7).
/:.} H_‘\-'{"'l'b B l[{"‘K[}'l'[}IJUM 6':'1'.311['L‘ l"K'rl.'[Eipl[L}[‘ IIllUll'.EB{.‘,'[,[‘l[lIl" Fa/AHO 61[.'IIIII[TT111'[JH (lJUl}-

. : " = .~ . TR e , A* .
MO Jr a4 JIMHeHHOS 1IDeoopazoBanie o MaTpHUEH _-‘-1. H'rllll'l[ MATPHIY _"-!. o=

||I]HH\‘.(?11HU1'U ||l:|l."‘{JGIJH'.5U'J:ﬂ'l||||H ‘r"ﬁ* B TOM X 6&‘31[('[‘:
f =2z + 3xays + x3y3 + 2140 + 22911 + T1Y3 + XT3y + Tays + 3.

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

3. Hpusectn crneayiouyio GopMy K KaHOHHYECKOMY BHIY € HOMOIILI MeToja
Jlarpanxa:

3 5.2 2 .
x] — 2x5 + 3 + 21119 + 47175 + 22073,

4, HI)III‘SL‘E'TM CJIe 1V IO Y HO (1)0{)11_‘»' K KaHOHHYeCKOMY BHJLY C IOMOUIBH) METOAA O-

TOIMNHAIBHBIX Ml}l"‘(lﬁpirl'.?ﬂliﬂllIIrl:

11:{'% + 5.‘;:3 + 2.;.'% + 162129 4+ 42123 — 202225,

on

HaiiTn Bee 3HaueHms napamerpa A, IpH KOTOPLIX MOJIOAHTEIBHO Ol pe/le/ieHa

Cle/IVIONnEaS KBaIpaTH T Hasd {l)[]l ML

] a2 ]
] + x5 + x5 + dryrs — 2Ar103 — 2waxs.

TekyWnn KoHTpOnb npeacrtaBnaer cobou NPOBEPKY YCBOEHUA y4ebHOro martepuana
TEOPEeTUYECKOro 1 NPakTMYeCKoro xapakrepa, perynsipHo oCyLLeCTBIISEMYIO HA 3aHATUAX.

Llenb Tekywiero KOHTpons:

OnpeneneHne ypoBHA CHOPMUMPOBAHHOCTM MNpPOodecCMOoHanbHbiX KOMMETEHUNN, 3HaAHWA WU
HaBbIKOB OEeATEeNbHOCTU B 0651aCTU 3HAHUK, U3naraemblX B Kypce.

3agayn TekyLero KOHTPoss: NPOBECTWN OLEeHNBaHNe

1. YpPOBHA OCBOEHMS TEOPETUYECKMX W TMPAKTUYECKUX TMOHATUWA, HAYYHbIX OCHOB
NpodecCMOoHanbHON OEATENbHOCTH;

2. CTENEHN TOTOBHOCTM OOy4aroLerocs NPMMeHsATb TEOPETUYECKME N NMPAKTUYECKME 3HAHUS U
NpodeCcCMOoHarnbHO 3Ha4YUMYH MHGOPMaLMO, COPMUPOBAHHOCTN KOTHUTUBHbLIX YMEHNN.

3. NpUOBPETEHHbIX YMEHUW, NPOECCUOHANbHO 3HaYUMbIX ANs  NpodeccnoHanbHON
AEATENbHOCTM.

TekyulMn KOHTpONb NpefHasHayeH nana NpoBepKM xoda WU KadyecTBa (OpMUMpPOBaHUA
KOMNETEHUMA, CTUMYNUPOBaHUS Yy4ebHOM paboTbl oOy4aemMbiX W COBEPLIEHCTBOBAHMS




MEeTOOUKN OCBOEHMS HOBbIX 3HaHMA. OH obecnevynBaeTcs NPoOBEAEHNEM KOHTPOSbHbIX paboT.

B xone koHTponbHoW paboTtbl oby4datowemyca Bblgaetcs KMM ¢ npakTuyeckum nepevyHem
3ag0aHun 1 npegnaraeTca pewuTb AaHHble 3adaHus. B xoge BbINONHEHWs 3agaHuii MOXHO
nonb3oBaTbCcA NOOoM NuTepaTypon, orpaHn4eHne no BpemeHn 90 MUHyT.

Ecnn Tekywaa atrectaumss npoBOAUTCA B AUCTaHUMOHHOM chopmarte, TO  oby4varoLwmics
AOMKEH WMETb KOMMNbIOTEP M AOCTYyN B CUCTEMY «OIEKTPOHHbIA yHuBepcuteT». Ecnn y
obyuyatoulerocs OTCYTCTBYeT Heobxoaumoe obopyaoBaHue uMnm JOCTyn B CUCTEMY, TO OH
065s3aH coobwnTb npenogaBatento 06 3aToMm 3a 2 pabounmx AHA. Ha KOHTponbHyto paboTy B
ANCTaHLUNOHHOM pexmnme oTBOAUTCS orpaHnyeHne no spemerHn 120 MuHyT.

20.2. NNpomexyTo4yHaa aTrectauus

[MpomexyToyHaa atTectauus npefHasHadeHa ONnA onpefeneHns YpoBHS OCBOEHUS BCEro
obbema y4yebHOM aucuMnnHbl. pomMexyToyHaa artTectauus no gucuunimHe «JlvHerHas
anrebpa» npoBoanTCs B hopMe 3a4eTa 1 aKk3ameHa.

MpomexyTouHas aTTecTaumsi, Kak npaBuno, OCYLLECTBASETCHA B KOHUE cemecTp. PesynbTarhl
TeKylen artrtecTtauum obydvalulerocs no pewweHuo Kadeapbl MOryT ObiTb Y4YTeHbl Mpwu
npoBeeHNUN TMPOMEXYTo4yHon attectaumu. [lpnm Hecormacum CTydeHTa, emy [JaeTcs
BO3MOXHOCTb MPOWTM NPOMEXYTOYHYK atTecTaumio (6e3 yyeta ero TeKywmx arrectauumn) Ha
oOLWMX OCHOBAHUSIX.

Mpn npoBedeHnn 3aveTa y4YUTbIBAKOTCA pe3yrbTaTbl KOHTPOSibHOW paboTbl. Ona nonydeHus
OLlEHKM «3a4TeHO» Ha 3a4yeTe y obyyarollerocs OOMKHbl MMETbCA UMNKU OLEHKU «3a4vyTeHO» MNo
KOHTpONbHOW paboTe unn CTYOEeHT OOMMKEH pelwnTb  COOTBETCTBYKOLUME 3ajayn B XoAe
npoBeaeHnsa 3adeta. KoHTponbHasa pabota — no 10 6annoB 3a Kaxay NpaBUSIbHO PELLIEHHYHO
3agady KOHTponbHOW paboTbl. Mpyn nony4yeHn He meHee MNoNoBMHbLI GanmnoB BbICTaABNAETCS
OLleHKa «3a4YTEeHOo».

Mpn npoBeaeHun ak3ameHa oby4varoLMNCa AOMKEH OTBETUTL HA COOTBETCTBYHOLLME BOMNPOCH! B
Xo[4e 9K3aMeHa.

[1prmepHbIN NepeyYeHb BOMPOCOB:

1 | JInHenHble NpocTpaHcTBa.

2 | JluHerHas 3aBMCUMOCTb U HE3aBUCMMOCTb BEKTOPOB

3 | basuc, koopamHaTbl, pa3mMepHOCTb NPOCTPaHCTBA

4 | Nlsomopdu3M NIMHENHBIX MPOCTPaHCTB

5 MaTtpuua nepexoga oT ogHoro 6asuca k gpyromy, npeobpasoBaHne KoopaAnHaT BEKTopa
npu nameHeHun 6asunca

6 | NognpocTpaHcTBa NMMHENHOIO NPOCTPAHCTBA

7 | Cymma 1 nepecedeHne noanpoCcTpaHCTB

8 | lNpamas cymma nognpocTpaHCcTs

9 | JluHenHble onepaTopbl

10 | Marpuua nuHenHoro oneparopa

11 | lenctBus C NIMHENHBIMUK OnNepaTopamMu

12 | AHHYNupyoLne MHOro4mneHsl

13 | O6patHbIv onepaTop

14 | JlnHenHbIN oneparop, gencteyowmi n3 R"s R"

15 | Agpo n obpas nuHernHoro oneparopa. PaHr n gedekt onepartopa

16 | CoBcTBEHHbIE BEKTOPLI M COBCTBEHHbIE 3HAYEHUSA NIMHENHOrO ornepaTopa

17 | Teopema [N"amunbTOHA-Kanum

18 | ViIHBapmaHTHble nognpocTpaHcTBa

19 | XXopgaHoBa ®opma maTpuubl NIMHEMHOrO onepaTopa

20 EBkNnOoBO © yHUTapHoe npocTpaHcTBa. [nuHa BekTopa, Yros Mexay BekTopamu,
opToroHanbHocTb. HepaeseHcTBO Kowun-byHskosckoro-Lsapua

21 | OpToHOPMMpPOBaHHbIM 6a3nc. MNpouecc opToroHanbHOCTH




22
NoANpPOCTPAHCTBO

Onpepenutens [pama. OpToroHanbHoe pgononHeHue. [lpoekumst BekTopa

Ha

23 | Nisomopdun3mM eBKIMOO0BbIX U YHUTAPHbLIX NPOCTPAHCTB

24 | ConpsixxeHHoe npocTpaHcTBO. ConpseHHbI 6asuc

25 | ConpsxeHHbI onepaTop, ero CBOMCTBa

26 | Camoconpsi>XeHHbIN onepaTop, ero CTpykTypa

27 | N'someTpudeckuin onepatop, ero CTpykTypa

28 | CTpyKTypa NIMHENHbIX ONepaTopoB B €BKNNAOBbLIX M YHUTAPHbLIX MPOCTPAHCTBAaxX

Kputepum oLeHMBaHUA KOMMeTeHLMM LLikana oueHok

«3a4TeHo» BbICTABNSAETCS CTYOAEHTY, KOTOPbI MPOYHO YCBOMIT MPEAYCMOTPEHHbLIN | «3a4TeHO»
nporpaMMHbIA MaTepuar; nokasarn rinybokue cMcTeMaTu3MpoBaHHbIE 3HaHWS, BrageeTt
npueMamMm pacCyaeHUsl U COoMocTaBnsieT mMaTepuan U3 pasHbiX UCTOYHMKOB: TEOPUIo
CBA3bIBAET C MNPaKTUKOW, OPYIMMU TeMamMu [OaHHOro Kypca, APYIUX U3ydaembixX
npeameToB; 6e3 oLwMBOK BbINOMHWN NpakTUYeckoe 3aAaHue.

OGsi3aTenbHbIM YCNOBUEM BbICTABMEHHOW OLIEHKM SIBMAETCS MpaBuiibHOE pelleHue
KOHTPOmbHbIX paboT, cucTematTMyeckas akTMBHas paboTa Ha NEKUUOHHbIX WU
NPaKTUYECKUX 3aHATUSIX.

«He 3auTeHo» BbicTaBnsieTcst CTYAEHTY, KOTOPbIA HEe CipaBurics ¢ 3agaHnsammn ouneta, | «He 3auTeHo»

B OTBETAaX Ha ApyrMe BONpoChl AOMYCTUI CYLLECTBEHHbIE OLWMOKN. He MoXeT oTBETUTb
Ha [0MOoNHUTENbHbLIE BOMPOCHI, NpearoXeHHbIe NpernogasaTenem.

[ns oueHnBaHWA pe3ynbTaToB 0OyYeHUs Ha Sk3aMeHe UCMOoNb3YyTCs cneqyoLine

nokasarenu:
1) 3HaHWe TeopeTUYECKUX OCHOB;
2) ymeHue peliatb 3agayu
3) YMeHUs NPUMEHATb 3HaHNA B NpodyeCccnoHanbHon cagepe;
4) ycnewHoe NpoXoXaeHne TekyLLen artectaunu.

[nsa oueHnBaHus pe3ynbTaroB 3K3aMeHa UCNOoJIb3yeTCA WkKaJsia: «OTIIUMYHO», «XOpOoLUO»,

«yOoBIETBOPUTENBbHO», «KHEYOOBJ1ETBOPUTEITbHOY.

CooTHOLEeHne nokasarternen, KputepueB 1 WKanbl oueHnBaHUA pe3ynbTaTtoB o6yquV|$|

nokasaHbl B crieqytollen Tabnuue:

Kputepumn oLueHMBaHUA KOMNETEHL N LLikana oueHoOK
[MonHbIN 1 NpaBWNbHBIA OTBET HA 0Oa Bonpoca buneTa. OTnunyHO
HeTo4HOCTM B OTBETE Ha BONPOCHI buneTa. Xopouwo
CyLlecTBeHHble Hejo4eTbl B OTBETE Ha BOMPOChl bunerta. Y[oBNeTBOpUTENBHO
[MoNHOCTBLIO HE pacKpbIT, NO KpaHeEN Mepe, OauH BONpoC buneTa. HeynosneTBoTensHO

20.3 ®OoHA OUEHOYHbIX cpeacTtB chopMMPOBaAHHOCTU
pekomeHAyeMbIN ANns NnpoBeAeHUsA AUarHocTU4ecknx pador

KOMMNeTeHLUNn CTYyAEeHTOB,




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

a) AB =BA=1;

0) AB=FBA= A

N2 Ec/H BRITIOJTHEHBI CJIEVIONIHE CROMCTRA:

1) A(Z+3) = A + Ag. VT, § € L;

2)A(aT) = aAZ VT € La € K

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

a) JIMHEIHBIM;

©) obpaTHRIM;

B} OOpATHMBIM.

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

a) Cyneprosuiineii;

) cyMMOiL

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

a) pasmepHoCcTH oToDparkaemoro npocrpaHcTsa L™

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

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

a) KerA = {6};

6) KerA # {d}.

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

J1A.

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

3 1
A= ( o )

OTgeT:

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

Ja

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

OTgeT:
2 3
—(2%)

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

JIMATOHAIBHBIH

Kputepuu n wkansi oueHnBaHua 3agaHmm ®OC:

1) 3agaHusa 3akpbiToro TMna (Bbi6oOp OOAHOro BapuaHTa OTBETa, BEPHO/HEBEPHO):

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



2) 3agaHnsg OTKPLITOro Tuna (KOPOTKUWM TEKCT):

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

3) 3agaHus oTKpbITOro TMna (41cno):

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

3apaHusn pasgena 20.3 peKkoOMeHAYHTCS K MCNONb30BaHUIO NPy NpoBeaeHnmn
ANAarHOCTUYECKUX PaboT € Lenblo OLEeHKU OCTaTOUYHbIX pe3yJfibTaTOB OCBOEHUSA AaHHOMN
AUCUUNNUHBbI (3HaHUW, YMEHUIN, HaBbIKOB).

Mporpamma pekomeHgoBaHa HMC matematudeckoro gakynbteta npotokon Ne0500-06
ot 20.06.2019r.
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