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PABOYAS MPOrPAMMA YYEEHOW OUCLUMNINUHDI

51.0.11.03 JluHenHaga anred6pa

1. Kog u HaumMeHoOBaHMe HanpaBJieHus noarotoBku/cneymnanbHOCTU:

14.03.02 AnepHble d13uKa U TEXHOIOIUMN.

2. Mpocdhnnb nogrotroBku/cneymnanmsauma: Puamka aToMHOro 94pa U YacTu,.

3. KBanudwmkaumsa BbinyckHMKa: 6akanasp
4. dopma oby4yeHuUA: o4Has

5. Kachegpa, orBevarowan 3a peanmsaumio aucumnnumibl: 0803 kadeapa maTemMaTU4eCKoN

dU3nNKM 1 MHOOPMAaLIMOHHbLIX TEXHOJIOTUN.

6. CoctaBuTenu nporpammbl: [epessarnHa Enena MBaHoBHa, kaHANAAT PU3MKO-

MaTeMaTnyecKmnx Havyk, AOLIEeHT.

7. PekomeHpoBaHa: Hay4yHO-MeToaNYECKMM COBETOM hmn3nyeckoro dakynbrera,
npotokon Ne6 ot 27.06.2023r.
8. YuebHbIn roa: 2023/2024 CewmecTp(bl): 2




9.llenu n 3apaum y4eO6HON ANCLUNIIUHDI:

Llenamu ocBoeHunst y4ebHOM UCUUNIIMHBI SABASOTCS:

- OBflAfi€HME HavarnbHbIMW 3HAHUAMM MO NMHENHoW anrebpe, HeobXoANUMbIMU ONA U3YyYeHUs
APYTUX ANCUUNINH cneumanbHOCTH,

- 3HAKOMCTBO CTYE€HTOB C OCHOBHbIMW MOHATUAMMW U MeTOAaMM NIMHENHON anrebpsbl;

- (bOpMMpPOBaHNE Y CTYAEHTOB Hay4YHOr0 MaTeMaTU4YeCKOro MbILLMEHUS, YMEHUS MPUMEHSTb
MaTtemaTuyeckui annapar ans uccnegoBaHns usnyeckmx NpoLeccos;

- dopmupoBaHne y obydarolmxca onpeaenieHHoro coctaBa KOMMETEeHUMN (pes3ynbTaToB
OCBOEHNS) AN NOAroTOBKM K NPOdEeCCUOHANbHOM AEATENbHOCTU.

OcHoBHas 3agava y4ebHon AncUMNNUHLL: POpMMPOBaHME BCECTOPOHHUX 3HaHM 06 OCHOBax
nHenHon anredpbl. B Kypce AaHHOW ANCUMNNNHLI CTYAEHTbl OBMageBatoT 3HAHUAMM NO TaKNUM
pasgenam nuHerHow anrebpsbl, Kak NMMHENHbIE NPOCTPAHCTBA M onepaTopbl, anrebpa martpuu,
CUCTEMbI NIMHENHbIX YPaBHEHUM.

10. MecTo yye6HOM AncuunuHbl B cTpykType OOIT:

OucumnnuHa (Moaynb) «JInHenHaa anrebpa» oTHocUTCA K 6a30BOM YacTu Moayns
obuwenpodeccmoHanbHbIX gucumnimH ydebHoro nnaHa OOIrM.

MpepwecTBylOLWNE ANCUNMIINHDI:
1. «AHanutnyeckas reometpusa» (61.0.11.02);

lE',I/‘ICLI,I/II'IJ'IVIHI:I, KOTOPbIM NnpeawecTtsyeT AaHHaA gucumniinHa:

1. «BekTopHbIN 1 TeH3opHbIM aHanu3y (61.0.11.04);
2. «dndpdepeHumnansHble ypaBHeHna» (61.0.11.05).

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA Mo AucuUnnMHe/mMoaynio (3HaHUA, YMEHUA,
HaBbIKW), COOTHECEHHbIE C NNaHupyeMbIMU pe3ynbTaTaMyu OCBOEHUA obpa3oBaTenibHOMU

nporpamMmmbl (KOMneTeHLI,VIﬂMVI BbIHyCKHVIKOB):

Kog HassaHue Koa(bl) WNHankaTop(bl) [MnaHvpyemble pesynbTarhl
KoMneTeHumm oby4yeHns
Orl1K- | CnocobeH OlK- | Bnapgeet 3HaHusaMM | 3HaeT MaTeMaTUYECKUN A3bIK
1 NPUMEHSATb 1.1 dyHOaMeHTarnbHbIX | AN BblpaXXeHUs O4HOW U3
0a3oBble 3HaHWS B pasgenos cambIX 06LLNX
obnactn pusmko- MaTeMaTuKu. €CTeCTBEHHOHay4YHbIX naewn -
MaTtemaTU4YeCKuX n noeun IMHEeNHOCTK B
(nnn) COBOKYMHOCTM LIENOCTHOMN
€CTECTBEHHbIX HayK CUCTEMbI Hay4HbIX 3HaHU 06
B chepe cBOeN OKpY>KatoLem Mupe.
npodeccuoHanbHo | OMNK- | Co3sgaeT u YMeeT ncnonb3oBaTb annapaTt
N 0eaTenbHOCTH 1.2 npumeHsieT nuHernHomn anredpbl Npwu
MatemaTuyeckme N3yYeHun nocreayroLmx
MoJenn B CBOEN MaTeMaTU4YecKnx, mnsnyecknx
npakTU4eCcKon KypCOB 1 B NpOrpaMMmnpoBaHuu,
AEeATENbHOCTMW. AN HAay4YHOro NO3HaHWUS U
TBOPYECTBa,;
- OLleHMBaTb YMCNEHHbIE
3HaAYEHNS BESTUYNH,
XapaKTepHbIX A5 pPasfnyHbIX
pas3genoB eCTeCTBO3HAHUS.




OlK- | YmeeT oueHuBaTtb Mcnonb3yeT NofoXeHus1, 3aKOHbI
1.3 rpaHnubl N MeTOAbl eCTECTBEHHbIX HaYK
NPUMEHNMOCTH AN peLeHnst MHXEHEPHbIX
NCronb3yeMblx 3agadv B cpepe
MaTeMaTU4YecKnx npodeccnoHanbHON
Moaeneun npu AesaTenbHOCTH.
peLleHnn TUNoBbIX
npodeccnoHanbHbIX
3agav.

12. O6beM ancuunnuHbI B 3a4eTHbIX eauHuUax/yac. — 4/144.
dopma NPoMeXXYTOYHOM aTTeCTaLMUN (3auem/sxk3ameH) IK3AMEH.

13. Buabl yue6Homn paboThbl:

TpygoemMKocTb
Mo cemecTpam
Bua yuyeGHon paboTbl Bcero
2 cemecTp
AyaNTOpHbIE 3aHATUSA 64 64
B TOM Yyucne: nekumu 32 32
npakTn4eckmne 32 32
CamocTtosaTenbHas paboTta 44 44
dopma NpoMeXXyTOYHOMN
aTrecTauum 36 36
(3ayeT — 0 yac. / ak3ameH 0
yac.)
Ntoro: 144 144
13.1. CopepxaHne ANCLUUNIMUHDI:
n/n Peanusauusa
pasgena
HanmeHoBaHue ANCLUUNIINHBI
pasgena CopeprxaHue pasgena AMCUUNIINHBI C NOMOLLbIO
ANCLMNITHDI OHNamH-
Kypca, YMK
1. lekunn
1.1 | MatpuyHas ApudmeTmnyeckoe n-mepHOE NPOCTPaHCTBO.
anrebpa. MaTpuubl. Onepauum Hag MmaTpulamu.
Cucrembl Onpegenutenn n-ro nopsgka. Cuctemsol, pellaemble
NUHENHbIX no npasuny Kpamepa. PaHr matpuubl. Teopema o
YypaBHEHUN. 6asncHoM MuHope. MeToabl BblYMCNEHNS paHra
mMaTtpuubl. Teopema KpoHekepa-Kanennu.
dyHOaameHTanbHasa cuctema peLleHnn ans
OHOPOOHON CUCTEMBbI JIMHENHBIX YPaBHEHUN.
CTpykTypa obLero peweHus ana Heog4HOPOAHON
cUcTeMbl NIMHENHbIX ypaBHeHn. MeTtopg [Maycca.




1.2 | llnHenHble JInHenHble npocTpaHcTBa. JInHenHO 3aBUCUMbIE U

NpocTpaHCcTBa. He3aBUCKMMbIE CUCTEMbI BEKTOPOB. basnuc B nMHENHOM
npoctpaHcTBe. MaTpuyHas oopma pasnoxeHns no
6asucy. Matpuua nepexoga k HoBomy 6asucy.
dopmynbl npeobpaszoBaHUa KOOpAUHAT Mpu
nameHeHnn 6asuca. lNognpocTpaHcTBa IMHENHOTO
NPOCTPaHCTBA, NIMHENHbIE MHOroobpasus. JInHenHas
obonoyka cuctembl BekTopoB. Cymma 1 nepeceveHune
noanpocTpaHcTB. NpaMas cymma noanpoCTPaHCTB.
EBknuaoBbl npocTtpaHcTBa. HepaseHcTBO Kowwin-
ByHsikoBckoro. OpToHOpMMpoBaHHbI 6a3uc. MNpouecc
opToroHanusauuu Npama-Lmuara.

1.3 | JllnHenHble JInHenHble onepaTtopbl. MaTpuua NnUHEnHoro
onepaTopbl. onepartopa. lameHeHne maTpuLbl TIMHENHOTO

onepaTtopa npu nepexoge kK HoBomy 6asucy.
MpounsBeneHne NMHenHbIX onepatopoB. Anrebpa
onepaTtopoB. MaTpuua cymMbl, NPOU3BEAEHNS Ha
4YMCNO U NPOU3BELEHNS NIMHENHBLIX ONepaTopoB.
O6paTHbIn onepaTop. Agpo n obpas NMHENHOTO
onepaTopa. CobcTBEHHbIE YMCa U COBCTBEHHbIE
BEKTOPbI FIMHEMHOrO onepaTopa. XapakTrepucTtnyeckoe
ypaBHEHME.

1.4 | llnHenHble ConpsikeHHbIN onepaTop, ero ceoncrea. Matpuua
onepaTopbl B COMpSXXEeHHOro onepatopa B OPTOHOPMUPOBAHHOM
npocTpaHcTBax | 6asuce. CaMoCOnpsKeHHbIE onepaTopbl, YHUTapHble
CO cKanspHbIM onepatopbl. [puBeaeHne maTpuubl
npounsBefeHNEM. | CaMOCONPSXKEHHOro onepaTopa K AnaroHanbHOMY

BMAY.

1.5 | bunuHenHole n | JInHenHble popmbl. ConpsikeHHOE NPOCTPaHCTBO.
KBagpaTu4dHble [BoncteeHHbIN 6a3nc. bunuHenHsle gopmel. Bug
dopMbl. BunnHenHon opmbl B omMKcMpoBaHHOM Basuce.

Mepexoa k HoBOMY 6asucy. HeBbIpOXaeHHbIe,
CUMMETPUYHbIE M NOSTOXUTENBbHO OonpeaeneHHble
BunnHenHole opmbl. KBagpaTuyHblie hopMbl.
MpuBeneHue kBagpaTUYHON POPMbI K KAHOHUYECKOMY
BMOy metogom JlarpaHxa n MeTtogomM COBCTBEHHbIX
BEKTOPOB.

2. NpakTnyeckmne 3aHATUA

2.1 | MatpunyHas Onepauuun Hag maTpuuamu. Onpegenutenu n-ro
anrebpa. nopsigka. ObpatHasa matpuua. PaHr matpuubl.
PeweHune PelwweHne ogHOPOAHBIX 1 HEOAHOPOAHbLIX CUCTEM MO
cucTem meToay [aycca.

NUHENHbIX
ypaBHEHNN.

2.2 | JluHenHble Mpumepbl NMMHENHbIX NPOCTpaHCTB. basuc B
NpocTpaHCcTBa. NMHenHoM npocTpaHcTBe. MaTpuua nepexoga.

dopMmyrbl UBMEHEHUSA KOOPAMHAT BEKTopa npu
nameHeHnn 6asuca.

2.3 | JluHenHble Mpumepbl NMMHenHbIX onepaTopoB. MaTpuua
onepaTopbl. nuHenHoro onepatopa B 6asuce. ameHeHne

MaTpuLbl IMHEHOrO onepaTopa Npu nepexoae K
HoBoMY 6a3ucy. HaxoxaeHne cobCTBEHHbIX Yncen u
CcO6CTBEHHbLIX BEKTOPOB JIMHENHbIX ONepaTOpOB.




lMpuBeneHne maTpuLbl NMMHEMHOTO onepaTopa K
AnaroHanbHOMY Buay.

2.4 | KeagpatnyHble | [NpmBeneHune kBagpaTtnyHon oopMbl K KAHOHUYECKOMY
dopMbl. BMay metoaom JlarpaHxa n MeTtogomMm CoOBCTBEHHbIX
BEKTOPOB.

13.2. Tembl (pasgenbl) AUCUUNIINHBLI U BUAbI 3aHATUN:

Bugb! 3aHsaTMI (YacoB)
Ne HavmeHoBaHue TeMbl CamocTtosTe
MpakTnyeck
n/n (pasgena) ancumnnnHbl Jlekunn e nbHas Bcero
paboTa
1 ManE/I‘-IHaﬂ anre6pa.vCV|CTeMb| 12 14 34
NMHEVHbIX YPaBHEHUN.
2 | JInHenHble NnpocTpaHCcTBa. 8 8 10 26
3 | JInHenHble onepartopsl. 8 6 8 22
JInHenHble onepaTtopsb! B
4 | NpoCTpaHCTBaXxX CO CKanspHbIM 4 2 4 10
npovsBegeHUeM.
5 BunuHenHble 1 kBagpaTuyHble 4 4 8 16
dopMmbl.
WToro: 32 32 44 108

14. MeTogn4yeckue ykasaHMAa Ans ooy4aroLWwmxcsa no 0OCBOEHUIO AUCLUMIIUHDbI

PaboTa ¢ kOHCnekTaMu NeKunn, YTeHme nutepaTtypbl N0 NpeaMeTy; pelleHne 3agad no
KypCy B Te4YeHne cemecTpa.

CamocTosaTenbHasa paboTta CTyOeHTOB B Te4YeHe cemMecTpa BKNoYaeT cnegyouime
dopmbl paboTbl M BUAbI KOHTPONS:

e [MOAroTOBKA K NPAKTUY4ECKUM 3aHATUAM;

Npyv MOArOTOBKE K MPaKTUYECKUM 3aHATUSM Heobxoaumo npopaboTaTb TeopeTuyeckue
BOMPOCHI 3aHATUSA C WUCMNONb30BaHMEM MaTepuana nekuunm M pekoMeHayemMon nutepaTtypbl,
nogpobHo pasobpaTb NpuUMEpPbl pelleHns 3agad, pasobpaHHbIX Ha NeKumsx, BbINONHUTL
AOMallHMe 3a4aHns No JaHHOW Teme;

e MOArOTOBKA K KOMTOKBUYMY MO AEKLMOHHOMY KYPCY;

npyv MOArOTOBKE K KOMMOKBMYMY MO NEKUMOHHOMY Kypcy Heobxoaumo npopaboTaTb
TeopeTu4eckne BOMPOCbI [OAaHHOTO MoAyna C  WUCMNOMb30BaHMEM MaTepuana nekuun wu
pekoMeHayeMoOn nuTepaTtypbl, NogpobHO pasobpaTb NpuMMepbl, pasobpaHHble Ha NeKuusix,
BbINOSTHUTb AOMAaLUHWE 3adaHnsa MO 4aHHOMY MOAYIHO;

[MokasaTtenem ycnewHon Tekywen paboTbl CTyaeHTa SBMSIETCA exeHederbHoe
BbIMOSIHEHME  3adaHMW  Ha  MpakTU4ecknx  3aHaTuaAx. Metoguyeckoe  obecnedeHue
caMoCToATENbHOM pPaboThbl CTYAEHTOB MO KypCy BKIIOYaeT:

e KOHCNEekKT nekuuu;

e  OcCHOBHYIO NUTEpPATYpPY;
e [lononHuTenbHyo nuTepaTypy.

15. lMepeyeHb OCHOBHOM W [AOMOJSIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEPHEeT,

HeoOGXxoAUMbIX AN OCBOEHUS AUCUMUNIIUHBI (Criucok numepamypbl 0GhOPMISEMCs 8 COOM8emcmeauu
¢ mpeboesarusimu NOCT u ucnonb3yemcs obwiasi ckeosHasi Hymepauyusi 07151 ecex U008 UCMOYHUKO8)

a) ocHoBHasi nuTeparypa:




Ne n/n MNcTOYHUK

1 MpockypsikoB N.B. COopHMK 3agad no nuHenHon anrebpe: YyebHoe nocobue. — 14-e
nag., crep./ N.B. MNpockypskos. — CI16: JlaHb. 2019. — 476 c.

> A.H. KanaTtHukos, A.lN. KpuwieHko. JlnnenHas anrebpa. — 5-e usg. — M.: MI'TY nwm.
H.3. baymaHa, 2015. -336 c.

3 Monos. B.C. JlnHenHas anrebpa. — M.:. MI'TY um. H.3. bBaymaHa, 2016. -256 c.

4 WnbuH B.A., MNosHsk 3.I. JluHenHas anrebpa n aHanutuyeckas reomeTpus - 6-e
n3g., cep. YHuBepcutetTckun yyebHuk. - M: My, 2014. - 280 c.

0) gononHuTenbHasa nuTeparypa:

Ne n/n NcTouHMK

1 Wmunat P.A. Anre6pa. 4: 3agayHuk-npaktukym - Cl6: N3g. Caxkr-MNeTepbyprckoro
loc. YH-Ta, 2016. - 184 c.

o UnbuH B.A., Kum I [. JluHenHasa anrebpa n aHanutudeckas reomeTpusi - 3-e 13g,.,
nepepab. n gon. - M: lMNMpocnekt, 2014. - 400 c.

B) MHPOPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (ouumnanbHbie pecypchbl
NHTEpPHET)*:

Ne n/n Pecypc
1. www.lib.vsu.ru — 3HB BI'Y
2. http://e.lanbook.com/ - 3EC «J1aHb»
3. http://www.book.ru/ - 9b6C «Book.ru»

BHauane ykasbiBaotca OBC, ¢ koTopbiMn umetoTcss gorosopa y BIY, 3atem OTKpbITble 3MEKTPOHHO-
obpaszoBaTernbHble pecypchl

*

16. NMepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyYyeHns Ans caMoCToATeNbHOU paboThbl.

Kypc amcumnnmHbl NOCTPOEH TakuMm 06pa3om, YTobbl MO3BONUTL CTYAEHTAM MakCUManbHO
NPosSIBUTb CNOCOBHOCTL K caMocTosiTenbHOM paboTe. [Ina ycnewHom caMoCcToAaTeNbHOM paboThl
npegnonaraeTcsl TECHbIN KOHTAKT C NpenogaBaTesnem.

M3y4eHne gucumnnvHbel criegyeT HaunHaTb ¢ NpopaboTkn HacToswen paboden
nporpaMmmbl, ocoboe BHUMaHME yaensasa uensim u 3agadam, CTPYKType U CoaepXaHuio Kypca.

CTyoeHTam pekoMmeHgyeTcs nonyyntb B 6nbnuoteke y4ebHyto nutepatypy no
ancumnnuHe, Heobxoanmyto onsa addekTUBHON paboThl HA BCEX BUAAX ayaUTOPHbIX 3aHATUR, a
Takke 4S9 CaMOCTOATESNTbHOW paboThbl MO U3YYEHWUIO AUCUMUMINHDI.

CBOEBpPEMEHHOE 1 Ka4YEeCTBEHHOE BbIMOSIHEHNE CaMOCTOATENBHON paboThbl 6asnpyeTcs Ha
CcOBSIIOAEHNN HACTOALLNX PEKOMEHOALMNA N N3YYEeHUN peKoMeHOoBaHHOW nuTepaTypbl. CTygeHT
MOXeT 4OMOSHNTb CMINCOK UCMNOSIb30BAHHON NUTEpPATypPbl COBPEMEHHBIMU NCTOYHUKAMU, HE
npeacTaBfeHHbIMU B CMIMCKE PEKOMEHAOBAHHON NUTEpaTyphbl, U B AanbHENLLEM UCNONb30oBaTb
cOBCTBEHHbLIE NOArOTOBIIEHHbIE Y4EOHbLIE MaTepuarnsi.



YcnewHoe 0CBOEHME Kypca npeanonaraeT akTMBHOE, TBOPYECKOE yYyacTue ctyaeHTa
nyTem nyaHoMepHoun, NnoBceaHEeBHOW paboThbl.

17. UHcpopmMaLMOHHbIE TEXHOSOMMU, UCNOSIb3yeMble ANns peanu3auuv y4yeoHoun
ANCLUNSINHBI, BKITHOYasa nporpamMmHoe obecneyeHne n nHpopmaumMoHHO-CNpaBOYHbIe
cuctembl (Npu Heo6xoaNMMOCTH)

18. MaTepmanbHO-TeXHU4YECKoe obecrneyeHne AUCLUUNIIUHBI:
(npu ucnonb3o08aHuUU nabopamopHo20 06opydo8aHUs yKa3bieamb MOJHbIU MepeyYeHb, rnpu 601bWomM Konudyecmee
060pydosaHUsT MOXHO 8biHECMU OaHHbIl pa3desn 8 npusoxeHue K paboyeli npoepamme)

JlekunoHHas ayanTopus.

19. PoHA OLEHOUYHbIX CPEeACTB:

HanmeHoBaHue
No pasnena NuamnkaTtop(bl)
n/n VCLMAMIUHB KomneteHuus(n) | AOCTMKEHUS OueHouHble cpeacTaa
(Mozyns) KoMneTeHunn
OrK-1.1 KoHTponbHbie paboTbl
1. E:;ﬁiﬁ: 12 OrK-1 OrK-1.2 KoHTponbHble paboThl
OrlK-1.3 KoHTponbHble paboTbl
lMpomexyToyHasa aTTectaums [MNepeyeHb BoNpocoB
dopmMa KOHTPOMSA — 3K3aMeH [MpakTnyeckoe 3agaHue

20. TunoBble oOUEHOYHble cpeacTBa M MeToAMYeCKUe MaTepuanbl, onpeaensrowue
npoueaypbl OLleHUBaHUA

20.1 TeKyLwMN KOHTPOJb yCNeBaeMocCTun

OueHKa 3HaHUKN, YMEHUI 1 HaBbIKOB, XapakTepuaytowiasi atTanbl popMmpoBaHnNs
KOMMNeTEHUMI B paMKax U3y4eHUs QUCLMMIMHBI OCYLLLECTBNAETCA B X04€e TeKyLUen u
NPOMEXYTOYHOM aTTecTaunn.

Tekywasa atrectaums NPOBOAUTCSA B COOTBETCTBUU C [1onOXXeHneM O TeKyLlen aTTectauum
obyyvaroLmxcs no nporpammMam BbicLLero obpasoBaHus BopoHexckoro rocyapCTBeHHOro
yHuBepcuTeTa. Tekywas atrectaums npoBOANTCS B POPMeE MMCbMEHHBIX KOHTPOSTbHBIX paborT.
KpuTepuu oueHnBaHusa npuseneHbl BblLe.

[MpomexyTodHasa aTTecTauma NpoBOAUTCH B COOTBETCTBUM C NonoxeHnem o
NMPOMEXYTOYHOW aTTecTauumn obyvaroLmxca Nno nporpamMmmam BbicLIero o6pasoBaHus.

KoHTpOnbHO-n3mMepuTensHble MaTtepuarnbl NPOMEXYTOYHOM aTTecTaumm BKNoYaT B cebs
TeopeTu4eckne BONpocChl, NO3BOMSOLNE OLEHUTb YPOBEHb MOSyYEHHbIX 3HAaHWUI U




npakTu4eckue 3agaHus, NO3BONSOLLNE OLEHUTb CTeNEeHb CHOPMUPOBAHHOCTU YMEHWI U
HaBbIKOB, 1 ONbIT AESTENBHOCTMW.

20.2 lNepeyeHb BONMPOCOB K 3K3aMeHY.

1. ApudmeTndeckoe npoctpaHcTso R".

2. Matpuubl. Onepauuun Hag maTtpuuamMmu. ACCOUNATUBHOCTb YMHOXEHNSA MaTpuLL.
KBagpaTHble maTpuupbl.

3. Onpegenutenu n-ro nopsaka. Anrebpanyeckme gonosiHeHnss 1 MuHopbl. CBoNCcTBa
onpegenutenen. Onpegenutens BaHaepmoHaa.

4. ObpaTtHas maTpuua. Heobxoammoe n goctatovyHoe YCroBue CyLLLeCTBOBaHUS,
€0MHCTBEHHOCTb, (hopMyrna Ang Bbl4UCIEHMS obpaTHON MaTpULbI.

5. PasnuyHble hopMbl 3aNMcu CUCTEM NIMHENHBIX YpaBHEHUN. CUCTEMbI, pellaemMble No
npasuny Kpamepa.

6. Panr matpuubl. Teopema o 6a3ncHOM MUHOpE.

7. MeToabl BbluMCNEHUS paHra maTpuubl. Teopema KpoHekepa-Kanennu.

8. dyHOameHTarnbHasi cuctemMa peLleHnn gna ogHOPOAHOM CUCTEMbI JIMHENHBLIX YPaBHEHWUN.
CtpykTypa obuero peleH1s ansa Heo4HOPOOHOW CUCTEMBI JIMHENHbIX YPaBHEHUM.

9. MeTtop lNaycca pelueHnst CUCTEM JIMHENHbBIX YPaBHEHWUN.

10. JluHenHble npocTpaHcTBa. Onpenenexnune, npumepsl. JINHeNHas 3aBUCMMOCTb U
He3aBMCMMOCTb BEKTOPOB. basuc B IMHEMHOM NPOCTPaHCTBE.

11. Teopembl 0 6asnce. PasamepHOCTb npocTpaHcTBa. [prMmepbl KOHEYHOMEPHbIX U
©eCKOHEYHOMEPHbIX MPOCTPAaHCTB.

12. MaTpu4yHasa popma pasnoxeHus no 6asmucy. MaTtpuua nepexona k Hosomy 6asucy.
dopmynbl NpeobpasoBaHus KoopanHaAT Npyu n3MeHeHUn 6asuca.

13. NMNognpocTpaHcTBa NIMHENHOIO NPOCTPAHCTBA, JIMHEHbIE MHOroobpasus. MNpumepsl.
JInHenHasa obonoyka cncteMol BekTopoB. Cymma 1 nepeceyeHne nognpoCcTpaHCTB.
Mpsmasa cymma nognpoCTpaHCTB.

14. EBKNnaoBbl NpoctpaHcTea. lNpumepsl. HepaBeHcTBO Kowmn-byHsikoBckoro. Hopma
BEKTOpa, Yron Mexay BeKTopamu, OpTOroHarnbHble BEKTOPbI.

15. OpTOHOPMUPOBaHHLIN Basnc B eBKNNMAOBOM NpocTpaHcTBe. Npoekunsa Bektopa. lNpouecc
opToroHanusauuun Npama-LLUmnara.

16. IlnHenHble onepaTopsbl. Npumepbl. MaTpuua nuHenHoro oneparopa. smeHeHune
MaTpuLbl IMHENHOrO onepaTtopa nNpu nepexoe K HoBoMy 6asucy.

17. Agpo n obpas nuHenHoro onepatopa. [leekt n paHr NMHENHOro oneparopa.



18.

19.

20.

21.

22.

CyMMma nuHenHbIX onepaTopoBs, Npon3BeaeHME NMMHENHOIO onepaTopa Ha Yucro,
npounaseneHne NMHenHbIX onepatopos. OBpaTHbI onepaTop U YCroBus ero
CYyLLIeCTBOBaHMUSI.

CobcTBeHHbIE 4Mcria WM CODOCTBEHHble  BEKTOpPbl  JIMHEMHOro  onepartopa.
Xapakrepuctnyeckoe ypaBHeHue. [NpuBegeHne maTpuubl JIMHENHOrO onepaTtopa K
AnaroHanbHOMY BuAay.

ConpsbkeHHbIN onepaTtop, ero ceoncTea. CamoconpsiKeHHble onepaTopbl. YHUTapPHbIE
onepatopsbl. [lpMBeaeHne MaTpuLbl CAMOCOMNPSXKEHHOrO onepaTopa K guaroHanbHOMY
BMAY.

BunuHenHble oopmbl. Buag 6unmnHenHon dopmbl B dmkcnpoBaHHoOM 6asuce.

lMepexoa k HoBOMY Basucy.

KBagpatunyHble hopmbl. [MpuBeaeHue kBagpatudHom oOpMbl K KAHOHUYECKOMY BUAY
mMeTonom JlarpaHxa. [NonoxmtenbHo onpeaeneHHble KBagpaTudHole gopmbl. Kputepun

CunbBecTpa NONoXMUTENBHOW ONpeaeneHHOCTM KBagpaTu4yHom oopmbl.

20.3 NepeyeHb NpaKTUYECKUX 3afaHUN.

1.

2.

3.

4,

PewwunTb cuctemy metogom Maycca, ykasatb o6Lee pelleHne U O4HO YacTHOE:

2x1  +x9 —x3 —x4 tx5; =1

r1 —x9 +x3 x4 25 =0
3z1 +3x2 —3x3 —3xy +4x5 =2
4r1 +5xr9 —O5xr3 —d14 +T7x5 =3

Bbluncnutb onpeaennterb

1 -3 0 -2
—4 3 3 -2
—1 1 -2 -3

3 -2 2 8

Hantn dpyHaameHTanbHyto CMCTEMY peLleHnii. YkasaTb obLyee peLueHue:

r1 +2x9 +4xs —3zq =0
3ry +9x9 +b6x3 —4dxy =0
4ry +dxe9 —2x3 +3zx4 =0
3r1 +8x9 +24x3 —-1924 =0

Haitu paHr matpuupl:



1 -2 3 -1 -1 -2
2 -1 1 0 -2 -2
-2 -9 8 —4 3 -1
6 0 -1 2 -7 =5
-1 -1 1 -1 2 1

5. Pewwntb MaTpuyHOE ypaBHEHNE:

1 3 4 .
X1 -2 -3 1 :(_; _1 g)
2 5 4

6. Hantn 3HayeHne MaTpMYHOro MHOroYrieHa

f(A) = 22° —2* -3z + 4

2 =2
o{E )

7. Hantn obpaTHyo maTpuuy

— = O
|
[l S B =]

8. [MpumeHssa npouecc opToroHanM3aumm, NOCTPONTE OPTOHOPMUPOBAHHLIV 6a3sunc:

e1={1,2,2, ~IF, & = (1.1, - 5.8%, &= 2.8, -T)".
9. TpoBepuTb, 06PA3YHOT NI MHOTOYMEHDI
fi=14+t4t2, Hh=14042% H=1420437
6a3unc B NpOCTpaHCTBE MHOMOYSIEHOB CTEMEHU HE Bbille ABYX. HaiTn KoopanHaTbl MHOrouneHa
f=—-2+2t+6t2
B 3TOM Gasuce.

10. Mpoeeputb, 06pasyoT N cregyowne maTpuubl 6a3nc B NPOCTpaHCTBE KBagpaTHbIX MaTpuL
BTOPOro rnopsigka:

(23) (42) (52) (71)



11.

Hammcars Marpuiy oneparopa A: V3 — V3, Az = (e,%)é , rae

g=—p k,

! 5 1 1

NERRVE R
B Gasuce (i, 7], k).

12.
IIposeputs, uTo omepartop A: V3 — V3, 3ajlannblii opmynoit AT = a, Z],
ABIIgeTcs THHeHHBIM. B ciydae @ = 3i — j + k HammcaTh MaTpHILy olepa-

Topa A B 6asuce B = (i,j,k). (KBagparable cKoOKI 03HAYAIOT BEKTOPHOE
IPOU3Be/IeHNe. )

13.

Haiitu cobcTBeHHBIE UnCIa U COOCTBEHHBIE BEKTOPBI JIMHEITHOT O olepaTopa,
3a1aHHOI'O h'IanHHeﬁ:

2 =2 0
—2 1 -2
0 -2 0

14.

[TokazaTh, 9TO KaxKJas U3 JBYX CHCTeM BeKTOpoB obpasyeT Gasuc B R® u
HailTun MaTpHUILy Iepexoja:

1= (1,2,-1), @=(-212), &=(41-3)
=10, E=02=8 &=11,-5.

15.

Jlana marpuia sinseitHoro oneparopa A B 6asuce B = (€1, €32):

(£3)

Haiitu ee maTpuiy B 6a3uce B: é"l = —e1 + e2, é'z — e; — 2es.



I'Ipm oueHnBaHUM NCMOJIb3YHTCA KOJIMHYECTBEHHbIE U Ka4YeCTBEHHbIE LUKallbl OUEHOK.

KpI/ITepVII/I OLlEHMBaHNA KOMMNETEHLMI

YpoBeHb
ChopMMpPOBAHHOCTH
KOMMEeTEHLUN

LLikana oueHokK

O6yyatomnncs B nonHon mepe Bnageet
NMOHSITUMHBLIM annapaToM N TEOPETUHECKUMM
OCHOBaMW AUCLMMNIINHBI, criocobeH
WNMICTPUPOBaTb OTBET NPUMEpPaMMU,
dhakTamu, 4aHHBIMW Hay4HbIX NCCREeAO0BaHUMN,
NPUMEHATbL TeOPEeTUYECKMEe 3HaAHNA ans
peLLUeHns NpaKkTU4YeCcknx 3agay AaHHON
OVUCLUMNMNUHbI.

[oBbILIEHHbIN
YPOBEHb

OT1nuyHo

O6yyatomnncs B NofnHon mepe Bnageet
NMOHSITUMHBLIM annapaToM N TEOPETUHECKUMM
OCHOBaMW AUCLMMNIINHBI, criocobeH
WNMICTPUPOBaTb OTBET NPUMEpPaMM,
dhakTamu, 4aHHBIMW Hay4HbIX NCCREeAO0BaHUMN,
NPUMEHSATbL TeOPEeTUYECKMEe 3HaAHNA ans
peLLUeHns NpaKkTU4YeCcknx 3agay AaHHON
OVUCUMNMUHbI.

[onyckaeT owmnbKkM Npu peLueHnmn aTnx
3agau.

Ba3oBhbIl ypoBEHb

XopoLo

O6yyatowmmnca YyacTu4Ho Bnageet
MOHSITUIHBLIM annapaToM N TEOPETUHECKUMMU
OCHOBaMW AUCLMMNIINHBI, criocobeH
WNMICTPUPOBaTb OTBET NPUMEpPaMMU,
dhakTamu, JaHHBIMW Hay4HbIX NCCNEeAO0BaHUMN,
NPUMEHATbL TeOpeTUYECKMe 3HaHNA ans
peLLUeHns NpaKkTU4ecknx 3agay AaHHON
OVCUMNMUHbI.

[onyckaeT owmnbKkM Npn peLleHnmn aTnx
3agau.

MoporoBbin
YPOBEHb

Yoo BNeTBOPUTESIbHO

OTBET Ha KOHTPOSBbHO-U3MEPUTESTbHBIN
mMaTtepuan He COOTBETCTBYET NtOOLIM TpeM
(4eTbipeM) 13 NnepeyncrieHHbIX nokasaTesnemn.
O6y4atomnmncsa 4eMoHCTpupyeT
OTpPbIBOYHbIE, (hparMeHTapHbIe 3HaHWUS,
aonyckaeT rpybble oLnbKN.

Hey,qosneTBopMTen bHO




JINCT COrNACOBAHUN

PABOYASA MPOrPAMMA YYEBEHOW ANCUMMITNHDI

HanpasneHue/cneunansHocTb 14.03.02 AgepHble hmnaunka n TexHonormm

Oucumnnuua 61.0.11.03 JluHenHas anrebpa.

Mpodunb nogrotoskn Prsmnka aTOMHOroO gapa 1 YacTul,

dopma oby4veHnsa ovHas

YyebHbin rog 2023/2024

OTBETCTBEHHbIN UCMOMNHUTEND

3aBeayowmi kacegpor mateMaTn4eCcKom
PU3MKM U MHPOPMALMOHHBIX TEXHONOMMN fepecenr” TepecenkoB C.A. 28.06.2023

cnonHutenu

[loueHT kadbepbl MaTemMaT4eCcKomn

PU3NKN U MHPOPMALMOHHBIX TEXHOSOIMIN Hepesarnna E.N. 28.06.2023
COIrNMACOBAHO
Kypatop OOIl
Nno HanpasfieHuo/cneymansHOCTH . 2023
noonucek pacwugbposka nodrnucu
HavanbHuk otgena obcnyxmsanHms 3HB . 2023
noénucs pacwughposka nodnucu

Mporpamma pekomeHgoBaHa_Hay4YHO-METOANYECKMM COBETOM hU3NYECKOro (hakynbTeTa,
npoTtokon Ne6 ot 27.06.2023r.
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