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PABOYAS MPOrPAMMA YYEEHOW OUCLMMNIUHBI

B51.0.13 AHanuTu4yeckasi reoMmeTpus U NIMHEeNHas anredpa

1. Kog ¥ HaumMeHOBaHMe HanpaBlieHUs1 NnoAroToBku/cneynanbHOCTH:
12.03.03 PoTOHMKa U onToMHOPMAaTUKa

2. Mpodunb noarotoBku/cneymanmsaumna: PoToHMKa 1 ONToOMHGOPMATHKA

3. KBanudukauma BbinyckHuka: bakanasp
4. ®opma o6yYeHUA: 0YHas
5. Kachegpa, oTBevarowan 3a peanusaumio aucumnnuibl: 0803 kadegpa maTemMaTn4eckomn

DOU3NKM 1 NHHOOPMALMOHHBLIX TEXHOIOTUN.

6. CoctaButenu nporpammbl: [lepeBarvHa Enena MBaHoBHa, AOUEHT hU3MKO-

MaTeEMaTU4eCKNX HayK

7. PekomMeHaoBaHa: Hay4yHo-mMeToan4yecknm coBeTtomMm husmdeckoro dakynbrera,
npoTtokon Ne6 ot 27.06.2022.

8. YuebHbIn ron: 2022/2023 CemecTp(bi): 1



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenv ancumnnvHebl:

- (bopmmnpoBaHme y CTyaeHTOB HavarnbHbIX 3HAHUIN NO FEOMETPUM, HEOBXOANMbBIX AN U3YyYeHUs
APYrux QUCUMNIIMH cneumansHOCTU, pa3BUTUE HaBbIKOB peLleHns 3agad u3 reoMmeTpum;

- OBragieHve HavanbHbIMU 3HaHUAMM NO NIMHEeNHoN anrebpe, HeoBXxoAMMbIMU NS U3YYEHUS
ApYrnx OUCUMNINH cneumanbHOCTH;

- 3HAKOMCTBO CTYAEHTOB C OCHOBHbIMW MOHATUAMM U MeTOoA4aMM NIMHENHON anrebpsl;

- (bopMmnpoBaHue y CTygeHTOB Hay4YHOro MaTeMaTUyYecKoro MblLMEeHUs, YMEHNUS MPUMEHSTb
MartemMaTtn4ecknin annapart gns uccnegoBaHua puanyeckux npoLeccos;

- (bopmumpoBaHue y obyyarLmxcs onpegeneHHoro coctaBa KoMmneTeHumn (pesynsraTtos
OCBOEHUS) AN NoarotoBkU K NpodeCcCUoHanbHon AeATENbHOCTH.

OcCHOBHbIMM 3aga4amu y4ebHOM OANCLUMNIMHBI ABMASIOTCS:

- bopMmnpoBaHme BCECTOPOHHNX 3HAHNIN 06 OCHOBHbIX anrebpanyecknx CTPyKTypax u ocHoBax
aHanMTU4YeCKON reoMeTpumn, NnpuobpeTeHne CTyaeHTaMn HaBbIKOB M YMEHWI MO PELLEHUIO
anrebpanyeckmx n reoMeTpudecknx sagay;

- (bopmMmnpoBaHme BCECTOPOHHUX 3HaHUN 06 OCcHOoBax NUHeNHon anrebpbl. B kypce gaHHOM
ANCLMNIINHBI CTYAEHTbI OBMaAeBaloT 3HAHNAMM MO TakuM pasgenam nMHenHon anrebpebl, Kak
NHEerHbIe NPOCTPaHCTBa M onepaTopsbl, anrebpa maTpul, CUCTEMbI JIMHENHbBIX YPaBHEHWIA.

10. Mecto y4yeOHOM AaucuunnuHbl B cTpyktype OOI: [ucumnnunHa «AHanuTnyeckas
reoMeTpusi U nuHenHas anrebpa» OTHOCUTCA K €eCTECTBEHHOHay4YyHOMY MaTteMaTU4eckomy
UMKy, SBMASICb  HEOTbEMSIEMOW  YacTblo  npegMeTHonM  obmactn  «MaTtematukay.
MpeawecTByOLWMX AUCUUMIMH HET.

AvcunnnuHel, KOTOpPbIM NPeALLEecTBYET AaHHaa AUCLUUNNNHA:

1. «MeToabl matematuyeckon pusnkm» (61.0.12).

2. «Teopusa pyHKLMI KOMMIEeKCHOro nepemeHHoro» (61.0.14);

3. «dnddepeHumansHble 1 nHTerpanbHble ypaBHeHua» (b1.0.15).

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi MO AucuunivHe/Moaynto (3HaHWUA, YMeHwUs,
HaBblK1), COOTHECEHHbIe C NMMaHUupyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN

nporpamMmmbl (KOMneTeHLI,VISIMVI) n UHANKaToOpaMn UX OOCTUXKEeHUSA:

Kog HassaHne komneTeHuun Koa( | Nngmkatop( lMnaHnpyemble pesynbTaThl
bl) bl) obyyeHus
OrlK | CnocobeH npnMeHsaTb OrK- | NMpumeHsieT | 3HaeT OCHOBbI aHANUTUYECKON
-1 | ecTecTBEHHOHay4HbIE U 1.1 3HaHuA reoMeTpun n JIMHENHOM
obLenHxxeHepHble 3HaHKUS, MatemaTuku | anrebpbl; ymeeT AOKa3biBaTb
MeToAbl MaTeMaTUYECKOro B TEOPEMbI M aKCUOMbI
aHanusa u MogenMpoBaHnA B WUHXXEHEPHOW | aHannTU4YeCKONn reoMeTpun un
NHXXEHEepPHOWN OeATENIbHOCTH, npakTuke NMHEeNHon anrebpbl;
CBSI3aHHOM C POTOHHbLIMU npu NCcnosib3yeT 3HaHUA No
TexHonornsmm oopaboTku MOOENUPOB | aHANUTUYECKON reoMeTpmn n
nHopmauun, aHuu. nuHenHon anredpe ans
NPOEKTUPOBAHUEM, peleHna pusmyecknx 3agay;
KOHCTPYMpOBaHNEM U yMeeT UCNosib3oBaTb 3HaHUSA MO
TEXHONOIrMsIMM NPON3BOACTBA aHanuMTU4eckon reoMeTpum n
3N1eMEHTOB, NpMBOPOB 1 nnHenHon anrebpe ans




cucTtem POTOHUKN U
ONTONHAOPMATUKN.

peLLeHna NpakTUYecknx 3agau,
NPMMEHSEMbIX B PA3NIUYHbIX
0o6nacTax HayKn N TEXHWUKK, B
ByayLien npogeccnoHanbHON
OEeATENbHOCTN.

12. O6beM AUCUMNNMHbI B 3a4eTHbIX egunHuuax/yac. — 3/108.
dopma NpoMeXXyTOYHOM aTTecTaLumn: 3k3aMeH

13. TpypoemkocTb No Buaam y4yeb6Homn paboTbl

TpyooemKoCTb
Bup yue6Hoi paboTsl Bcero o cemecTpam
Ne cemecTpa 1
AyOuTopHble 3aHATUSA 50 50
nekumm 16 16
B TOM yucne: | NnpakTuyeckue 34 34
nabopaTopHbie
CamocTtosaTenbHada paboTta 22 22
B TOM 4ucne: Kypcoas pabota
(NpoekT)
OK3aMeH 36 36
UTtoro: 108 108

13.1. CopepxkaHmne gUCLUMNIINHBI

n/n Peanuszauus
asgena
HanmeHoBaHune pasi
ONCLMNITUHBI C
pasgena CopepxaHue pasgena UCUUNIIVHGI NOMOLLbHO
ANCLMNITHBI y
OHITanH-Kypca,
QYMK*
1. Jlekuun
1.1. | NpocTenwne [exkapToBbl KOOpAMHATLI Ha MPSIMOW.
3agauu HanpaBneHHble oTpe3ku. [lekapToBbl KOOPANHATLI
aHannTU4eCcKon Ha NSI0CKOCTU 1 B NpocTpaHcTsee. [poekumns
reomeTpuu. BEKTOpa Ha oCb. PaccTtosHne mexay OByMs

Toukamu. [leneHne oTpe3ka B AaHHOM OTHOLUEHUN.

lNonsapHble, cepuyeckme n LMNMHAPUYECKNE
koopamHatel OnpegennTenu BTOPOro 1 TpeTbero
nopsagka. Nx ceonctea. dopmynsl Kpamepa ons
CUCTEM [BYX YpaBHEHUN C ABYMS HEU3BECTHbLIMMU.
PasnoxeHuve onpegenutensd no CTpoke unm
cton6uy.




1.2.

BekTopHas
anrebpa.

"eomeTpunyeckne BekTopbl. JINHENHbIE onepaumm
Hag BeKkTopaMu. JInHenHasi 3aBMCUMOCTb BEKTOPOB.
JInHenHble KOMBUHaUUKN OBYX U TPEX BEKTOPOB.
JInHenHasa 3aBMCUMOCTb YeTbipex BEKTOpOoB. basuc.
AddurHHBIE cUCcTeMbl KoopauHaTt. Hanpasnatowme
KOCUHYCbI BeKTopa. JIMHeHble CBOMCTBA NPOEKLUN.
CkansipHoe npousseaeHune. Anrebpanyeckue
CBOWCTBa CKanapHoOro nponsseneHus. BolpaxeHue
CKanapHoro npou3eeaeHns B 4eKapTOBbIX
NPAMOYronbHbIX KoopauHaTtax. [1paBble u neBble
TPOWKN BEKTOPOB. BekTopHOe npounssegeHue.
Anrebpanyeckne cBOMCTBa BEKTOPHOIO
npoussegeHns. CmellaHHOe NpousBedeHne Tpex
BekTopoB. O6beM napannenenunega. BolpaxeHue
BEKTOPHOIO Y CMELLaHHOro Npov3BeaeHns B
AeKkapToBbIX KoopauHatax. Popmyna ons
Bbl4MCNEHUS OBOMHOIO BEKTOPHOIO Npon3BeaeHus.

1.3.

JInHenHble
obpasbl (npamas
Ha NI0OCKOCTU U B
npocTpaHcTBe,
NSIOCKOCTD).

YpaBHeHVe NuHUKM Ha nnockocTn. HeasHoe, sBHOE
N NnapamMeTpuyeckoe 3agaHus. YpaBHeHue
NOBEPXHOCTWN. YpaBHEHNE NMHUN B NPOCTPaHCTBE
PasnuyHble bopMbl ypaBHEHUS MPSMON JIMHUN Ha
NNOCKOCTU. Yron mexay NpsiMbIMU Ha NITOCKOCTM.
Ycnosus napannenbHOCTU 1 NepneHanKynapHOCTH
NPAMbIX Ha NockocTn. HopmmnpoBaHHoE
ypaBHeHune npsmon. OTKIIOHEHME N pacCTOAHNE OT
TOYKM 0 NpsiMon. [yyvok npsimbix. PasnunyHble
BUAbl ypaBHEHUs NrnockocTn. HopmuposaHHoe
ypaBHeHne nNiockocTn. OTKNOHEHWE U paccTosiHue
OT TOYKM 0O NPAMON. [y4YKkM 1 CBA3KM NNOCKOCTEN.
Mpamasa nuHMA B NpOCTpaHCTBE. YTron mexay
NpAMbIMU. YCRNOBUS NapansenbHOCTU U
nepneHanukynapHocTM NpsiMmbiX. CBA3Ka NpAMbIX.
B3anmHoe pacrnonoxeHve NpsMou 1 rniocKocTu B
NpocTpaHCcTBe. Yrosn Mexay npsamMomn 1 NAOCKOCTbIO.
Ycnosusa napannesibHOCTU 1 NepneHaukynapHoOCTU
NPAMOM U NAOCKOCTN.

1.4.

KpuBble BTOpOro
nopsigka.
MoBepxHOCTH
BTOPOro nopsiaka.

KaHoHun4eckue ypaBHeHUs annunca runepbonsl 1
napabonsl. MNonapHble ypaBHeHWUs annunca,
rmnepbonbl 1 napabonbl. Popmynbl
npeobpa3oBaHNs KOOPAMHAT Ha MIIOCKOCTU U B
npocTpaHcTee. [NpuBeaeHne K KaHOHNYECKOMY
BMAY YpaBHEHWI KPUBLIX BTOPOro nopsiaka.
[MprBeaeHve K KaHOHMYECKOMY BUAY YpaBHEHUI
KpMBbIX BTOPOro nopsiaka. NosepxHocTu BTOPOro
nopsgka.

1.5.

MaTtpuyHaga

ApndpmeTnyeckoe n-mepHoe NPOCTPAHCTBO.




anrebpa.
Cuctembl
NUHENHbIX
ypaBHEHWN.

MaTpuubl. Onepauuu Hag MaTpuuamu.
Onpegenutenu n-ro nopsigka. Cuctemsl,
pewaemble rno npasuny Kpamepa. PaHr maTtpuubl.
Teopema o 6a3mcHoOM MuHope. MeToapbl
BblYUCIIEHNS paHra maTpuupbl. Teopema
KpoHekepa-Kanennu. dyHgameHTanbHasi cuctema
peLleHnin ons OgHOPOAHOW CUCTEMBI JIMHENHbIX
ypaBHeHun. CTpykTypa obLiero peweHunsa ans
HEOHOPOOHOW CUCTEMbI NIMHENHBIX YPaBHEHUN.
MeTop Naycca.

1.6.

JInHenHble
npocTpaHCcTBa.

JInHenHble npocTpaHcTBa. JINHENHO 3aBUCUMbIE U
He3aBMCHMble CUCTEMbI BEKTOPOB. basuc B
nuHenHoM npocTpaHcTBe. MaTtpuyHas oopma
pasnoxeHus no 6asncy. MaTtpuua nepexoga K
HoBOMY 6a3ucy. Popmynbl NpeobpasoBaHms
KOOpAMHAaT npu nameHeHun 6asuca.
MoanpocTpaHcTBa IMHENMHOrO NPOCTPaHCTBA,
nHerHble MHoroobpasus. JlInHenHas obonoyka
cuctembl BekTopoB. CymMMma 1 nepeceyeHne
nognpocTpaHcTs. NpsaMas cymma noanpoCTPaHCTB.
EBknngosbl npoctpaHcTBa. HepaseHcTBo Kowwum-
ByHsikoBckoro. OpToOHOPpMMpPOBaHHbIN 6asuc.
Mpouecc opToroHanusauun I'pama-LUmnagra.

1.7.

JInHenHble
onepaTopbl.

JInHenHble onepaTopbl. MaTpuua nuHenHoro
onepartopa. lameHeHne maTpuLbl TIMHENHOTO
onepaTtopa npu nepexoae K HoBomy 6asucy.
lMpounseeneHne nuHenHbIx onepatopos. Anrebpa
onepatopoB. MaTpuua cymMbl, NPOU3BEAEHNS Ha
4YUCIIO M NPOU3BEAEHUS NMMHENHBIX ONepaTopoB.
Ob6paTtHbIn onepartop. Aapo 1 obpas NMHENHOro
onepatopa. CobcTBEHHbIE YnCcna U COOCTBEHHbIE
BEKTOpbI NIMHENHOro oneparopa.
Xapaktepuctunyeckoe ypaBHeHue. ConpspkeHHbIN
oneparop, ero ceoncrtea. Matpuua cConpsaXeHHoro
onepaTtopa B OPTOHOPMUPOBaHHOM Ga3suce.
CamoconpsikeHHble onepaTopsbl, yHUTapHbIe
onepatopsbl. [lpuBegeHne maTpuupl
CaMOCONPSXKEHHOro onepaTtopa K AnaroHanbHOMY

BMAY.

1.8.

BununHenHble n
KBagpaTUYHble

dopMbl.

JInHenHble popmbl. ConpspkeHHOe NPOCTPaHCTBO.
[BonctBeHHbIN 6a3nc. bunuHenHsle gopmsbl. Bug
BunmHenHon opmbl B hMKCMpOBaHHOM Gasuce.
Mepexon kK HoBoMy 6a3ncy. HeBbIpoXXaeHHbIE,
CUMMETPUYHBIE N NOSTOXUTESbHO ONpeaeneHHble
ounuHenHole dopmbl. KBagpaTuiHbie hopMbl.
lNpnBeaeHue kBagpaTniIHOM PopMbl K




KaHOHMYeCcKoMy BMay meTtonom JlarpaHxa u
MEeTOL4OM COBCTBEHHbIX BEKTOPOB.

2. NpakTn4yeckmne 3aHATUA

2.1.

Mpoctenwune
3apgauu
aHannTuyeckomn
reomeTpun.

[ekapToBbl KOOPANHATLI HA NPSIMOW.
HanpasneHHble oTpeskun. [lekapToBbl KOOPANHATDI
Ha NOCKOCTU N B NpoCTpaHcTBe. [poekuns
BEKTOpa Ha oCcb. PaccTtosiHve mexay AByMms
Toykamu. [leneHne oTpeska B JaHHOM OTHOLLUEHUN.
MonsapHble, chepunyeckne n LMNNMHOPUYECKe
koopauHatel OnpegennTenu BTOPOro U TpeTbero
nopsgka. Mx ceoncrtea. dopmynsl Kpamepa ons
CUCTEM ABYX ypaBHEHUI C OBYMSI HEU3BECTHbIMU.
PasnoxeHune onpegenuTens no CTpoke nnm
crtonouy.

2.2.

BekTopHas
anrebpa.

"eomeTpunyeckne BekTopbl. JINHENHbIE onepaumm
Hag BeKkTopaMu. JInHenHasi 3aBMCUMOCTb BEKTOPOB.
JInHerHble KOMBUHaUUKN ABYX U TPEX BEKTOPOB.
JInHenHasa 3aBMCUMOCTb YeTblpex BEKTOPOB. basuc.
AddpurHHBIE cUCcTeMbl KoopauHaTt. Hanpasnatowye
KOCUHYCbI BeKTopa. JIMHeHble CBOMCTBA NPOEKLMN.
CkanspHoe npounsseaeHune. Anrebpanyeckue
CBOMCTBA cKansipHoOro npoun3seneHusi. BolpaxkeHune
CKanapHoro npou3eeaeHns B 4eKapTOBbIX
NPAMOYronbHbIX KoopauHaTtax. [1paBble u neBble
TPOWKN BEKTOPOB. BekTopHOe npousseneHue.
Anrebpanyeckne CBOMCTBA BEKTOPHOIO
npounsseneHusi. CmellaHHoe nponsseneHne Tpex
BekTopoB. O6bem napannenenuneaa. BoipaxkeHue
BEKTOPHOrO 1 CMELLUAHHOro Npon3seneHns B
AekapToBbIX kKoopanHatax. dopmyna gns
Bbl4MCNEHUS OBOMHOIO BEKTOPHOIO Npon3BeaeHus.

2.3.

JInHenHble
obpasbl (npamas
Ha NOCKOCTM U B
npocTpaHcTBe,
NSIOCKOCTD).

YpaBHeHMe NMHUKN Ha NNockocTn. HesBHoe, siBHOE
N NnapamMeTpuyeckoe 3agaHus. YpaBHeHue
NOBEPXHOCTU. YpaBHEHNE NMUHMN B NPOCTPaHCTBE
PasnuyHble bopMbl ypaBHEHUS MPSMON JIMHUN Ha
NNOCKOCTU. Yron mexay NpsiMbIMN Ha NITOCKOCTM.
Ycnosus napannenbHOCTU 1 NepneHanKynapHOCTU
NPAMbIX Ha NNockocTn. HopmmnposaHHoE
ypaBHeHune npsamon. OTKIIOHEHME N pacCTOSHNE OT
TOYKM 0 NpsiMon. [lyyvok npsimbix. PasnunyHble
BUAbl ypaBHEHUs NrnockocTn. HopmuposaHHoe
ypaBHeHue nnockocTu. OTKNOHEeHWe 1 paccTosiHue
OT TOYKM 0O NPAMON. [1y4KkM 1 CBA3KM NNOCKOCTEN.
Mpamasa nuHMA B NpOCTpaHCTBE. YTron mexay
NpAMbIMU. Y CRNOBUS NapanfenbHOCTU U
nepneHanuKkynapHoCcTM NpsiMmbiX. CBA3Ka NPAMbIX.




B3anmHoe pacrnonoxeHve NpsMou 1 rniockocTu B
NpocTpaHCcTBeE. Yrosn Mexay npsamMomn 1 NAOCKOCTbIO.
Ycnosusa napannesibHOCTU 1 NepneHauKynapHoOCTU
NPSAMOWN 1 NNOCKOCTW.

2.4.

KpuBble BTOpoOro
nopsiaka.
[MoBepxHOCTU

BTOPOro nopsiaka.

KaHoHun4eckue ypaBHeHUs annunca runepbons 1
napabonsl. MNonapHble ypaBHeHWUs annunca,
rmnep6onbl 1 napadonbl. Popmynbl
npeobpa3oBaHNs KOOPAMHAT Ha MIIOCKOCTU U B
npocTpaHcTee. [NpuBeaeHne K KaHOHNYECKOMY
BMAY YPaBHEHWI KPUBLIX BTOPOroO nopsaka.
[MprBeaeHne K KaHOHMYECKOMY BUAY YpaBHEHUI
KpMBbIX BTOPOro nopsiaka. NosepxHocTu BTOPOro
nopsgka.

2.5.

MaTtpuyHaga
anrebpa.
Cuctemsl
NUHENHbIX
YpaBHEHUN.

ApndpmeTnyeckoe n-mepHoe NPOCTPAHCTBO.
MaTpuubl. Onepauuu Hag MaTpuyamu.
Onpegenutenu n-ro nopsigka. Cuctemsl,
pewaemble rno npasuny Kpamepa. PaHr maTtpuubl.
Teopema o 6a3ncHom muHope. MeTtoabl
BblYUCIIEHNS paHra maTpuupbl. Teopema
KpoHekepa-Kanennu. dyHgameHTanbHas cuctema
peLueHnn ans ogHOPOAHON CUCTEMbI NIMHENHbIX
ypaBHeHunn. CTpykTypa obLiero pelieHms ans
HEOQHOPOOHOW CUCTEMbI NIMHENHBIX YPaBHEHUN.
MeTopg Naycca.

2.6.

JInHenHble
NpPOCTpaHCTBa.

JInHenHble npocTpaHcTBa. JINHENHO 3aBUCUMbIE U
He3aBMCUMble CUCTEMbl BEKTOPOB. basuc B
nNUHeNHOM npocTpaHcTee. MatpuyHaa doopma
pasnoxeHus no 6asucy. Matpuua nepexoga K
HoBOMY 6a3ucy. Popmynbl NpeobpasoBaHms
KoopauHaT npu nameHeHum 6asmca.
MoaonpocTpaHcTBa IMHENHOrO NPOCTPaHCTBA,
nnHerHble MHoroobpasus. JlInHenHasa obonoyka
cuctembl BekTopoB. CymMMma 1 nepeceyeHne
nognpocTpaHcTB. [psamMas cymma noanpocTpaHCTB.
EBknnaooBbl NnpocTpaHcTBa. HepaseHcTBO Kowu-
ByHsikoBckoro. OpToHOPpMMpPOBaHHbI 6asuc.
lNpouecc opTtoroHanusauuu [pama-LLUmunara.

2.7.

JInHenHbie
ornepaTopbl.

JInHenHble onepaTtopbl. MaTpuua NMMHENHOrO
onepartopa. lameHeHne maTpuLbl TIMHENHOTO
onepaTtopa npu nepexoae K HoBomy 6asucy.
lMponseeneHne nuHenHbIx onepatopos. Anrebpa
onepartopoB. MaTpuua cyMMbl, Npou3BeaeHns Ha
4YMCNO U NPOM3BEAEHNS NIMHENHbLIX ONEpPaTopPoOB.
O6paTtHbIn onepartop. Aapo 1 obpas NMHENHOro
onepatopa. CobcTBEHHbIE YnCcna U COOCTBEHHbIE
BEKTOpPbI NIMHENHOrO oneparopa.




Xapaktepuctunyeckoe ypaBHeHue. ConpspkeHHbIN
onepaTtop, ero csorcrTea. MaTpuua conps»keHHOro
oneparopa B OpTOHOPMMPOBaHHOM Ga3suce.
CamoconpsikeHHble onepaTopsbl, yHUTapHbIe
onepatopsbl. [lpuBegeHne maTpuupl
CaMOCONPSXXEHHOro onepaTtopa K AnaroHanbHOMY

BMAY.

2.8 | BunuHenHble n
KBagpaTUYHble

dopMbl.

JInHenHble popmbl. ConpspkeHHOe NPOCTPaHCTBO.
[BonctBeHHbIN 6a3nc. bunuHenHsie gopmel. Bug
BunmHenHon opmbl B hMKCMpOBaHHOM Gasuce.
Mepexon k HoBoMy 6a3ncy. HeBblpoXaeHHbIe,
CYMMETPUYHbIE U MOJTOXUTENBHO OnpeaerieHHble
BunnHenHoble opmbl. KBagpaTuyHblie hOpMbl.
lNpuBeneHue kBagpaTuyHON POPMbI K
KaHOHMYecKomy BMay meTtonom JlarpaHxa u
MEeTOL4OM COBCTBEHHbIX BEKTOPOB.

13.2. Tembl (pasaenbl) ANCUNNAUHBI U BUObI 3aHATUI

Buabl 3aHATMI (KONMYECTBO 4acoB)
Ne HanmeHoBaHve TeMbl CamocTos
Mpaktny | Jlabopart
n/n (pasgena) AMcumnnunHbl JTekunn TenbHas Bcero
eckme OpHble
paboTa

1 MpocTenwue 3?,u,aqm 5 4 0 5 8
aHanMTUYECKON reoMeTpUn.

2. | BektopHas anrebpa. 2 4 0 2 8
JInHeriHble 06pasbl (Npamas Ha

3. | NNOCKOCTU N B NPOCTPaHCTBE, 2 4 0 3 9
NSIOCKOCTb).

4 KpuBble BTOporo nopsiaka. 2 4 0 3 9
[ToBepxHOCTM BTOPOro nopsaka.

5 Manl/I'-IHaFI anre6pa.vC|/|CTeMb| 2 4 0 3 9
NMHEVHbIX YPaBHEHUN.

6. | JInHenHble npocTpaHcTBa. 2 4 0 3 9

7. | JlInHenHble onepaTopsbl. 2 5 0 3 10

8. BunuHenHble n kBagpaTu4Hble 2 5 0 3 10
dopMbl.
WToro: 16 34 0 22 72

14. MeToaun4yeckume ykasaHus ans oby4aroLmxcs no 0OCBOEHUIO AUCLIUNTIUHbI

PaboTa c kOHCnekTaMu nekuuin, YTeHue nuTepaTtypbl MO NPEAMETY; pelleHne 3adad no
KypCy B Te4YeHne cemecTpa.
CamocTosiTenbHas paboTta CTyAeHTOB B TEYEHNE ceMecTpa BKIHOYaeT crneayouime

dopMbl paboThbl 1 BUAbI KOHTPONS:
e MOAroTOBKa K NPaKTUYECKUM 3aHATUSAM;

Npwu NMOAroTOBKE K MPaKTUYECKMM 3aHATUAM Heobxogumo npopaboTaTb TeopeTudeckue
BOMPOCbLI 3aHATUS C WUCMOMb30BaHMEM MaTepuana nekuun M pekoMeHOyemMow nuTepaTypbl,
nogpobHo pasobpatb npuMepbl pelleHnsa 3agad, pasobpaHHbIX Ha NEeKUMUsiX, BbINOMHUTL
AoMallHMe 3adaHns No JaHHON Teme;




e NOArOTOBKA K KOMIOKBUYMY MO NEKLUMNOHHOMY KYPCY;
npyv MNOAroTOBKE K KOMSOKBMYMY MO FEKLMOHHOMY Kypcy Heobxoammo npopaboTtaTb
TeopeTnyeckme BOMPOCbl [JAHHOIO MOoAyrns C UCNoNb3oBaHMEM MaTtepuana nekumm wu
pekoMeHayeMoOn nuTepaTtypbl, NogpobHO pasobpaTb nNpuMepbl, pas3obpaHHble Ha NeKuumsiX,
BbINONHUTbL AOMALUHWE 3a4aHus NO JaHHOMY MOAYIIO;
lMokasaTtenem ycnewHon Tekywen paboTbl CTygeHTa SBNAETCS exXeHeaernbHoe
BbIMONIHEHNE  3a4aHMM  Ha  NpakTU4Yeckux 3aHatusx. Metogmyeckoe  obecnedeHne
caMoCToATENbHOM paboThl CTYAEHTOB NO KypCy BKIOYaET:
o KoHcnekT nekumu;
o OcHoBHylO nuTEpPaTypy;
o [lononHutenbHylo nuTEpaTypy.

15. lNepeyeHb OCHOBHOW WU [OMNOJSIHUTENbLHOW nUTepaTypbl, PECYpPCOB MWHTEpPHeT,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIINHDI.

a) oCHOBHas nutepaTtypa:

Ne n/n MNCcTOYHUK

XKykos [1.A. AHanuTudeckas reomeTpus U nuHenHas anrebpa: moagynb 1.
AHanutuyeckas reometpus : [16+] / O.A. XKykos ; KOxHbIN dbegeparnbHbIn
yHuBepcuteT. — PoctoB-Ha-[loHy ; TaraHpor : KOXHbIn dhefepanbHblii yHUBEPCUTET,
2017.-42 c. : vn (BBC «YHuBepcutetckas bmbnuoteka online»)

Menesa A.M. JlnHenHaa anrebpa. AHanuTnyeckasa reometpus : yuebHoe nocobue:
[16+] / A.M. Uenes.a, N.U. Mpunyukas, N.4. YepHbix ; HoBocubupckmi

2 rocygapCTBEHHbIV TEXHUYECKUI YHUBEPCUTET. — 5-e nsa-e, ucnp. 1 gon. —
HoBocubupck : HoBocmbupckuin rocygapCTBEeHHbIN TeXHNYeckun yHnsepcuteT, 2019.
— 183 c. : un., Tabn. (3bC «YHuBepcutetckasa 6ubnmoteka online»)—

MpockypsikoB WN. B. CO0pHMK 3aga4y no nMHernHon anredpe [OneKTpoHHbIN pecypc]:
3 yyebHoe nocobue / MNpockypsikoB UN. B. — 14-e n3a., ctep. — CaHkT-lNeTepbypr :
INlaHb, 2019 .— 476 c.

Jleposckas E. B. JlunenHasa anrebpa n aHanutuyeckas reometpusa : cbopHuk 3agad /
4 E.B. JlepoBckas .— Mocksa : Anbtanp : MTABT, 2017 .— 100 c. : un. (3BC
«YHuBepcuteTckasa 6ubnumoTeka online»)

6) gononHuTenbHas nuTepartypa:

Ne n/n NcTOYHUK
Knetenuk [.B. C60pHMK 3aaay Nno aHannTn4eckom reometpum: y4ebHoe nocobume
1 ansa sysos / [1.B. KneteHnuk; nog pea. H.B. Ecommosa — U3g. 17e, ctep. — CI16:

Mpodeccua, 2007 — 199c.

Tennos C.E. JInnenHasn anrebpa n aHanutnyeckasa reometpus: ydebHo-
npaktmnyeckoe nocobwue : [16+] / C.E. Tennos, A.H. PomaHHnkoB. — MockBa :

2 EBpasunckuin oTkpbITbI MHCTUTYT, 2011. — 271 ¢ .( OBC «YHuBepcuteTckas
6ubnuoTteka online»
YeronuH A.T1. JlnHenHas anrebpa n aHanuTudeckasa reomeTpus : yyebHoe nocobue
3 : [16+] / A.IN. YeronuH ; KOXHbIN dhefepanbHbii yHUBepcuTeT. — PocTtoB-Ha-[loHy :

OxHbIN dhepepanbHbii yHuBepenuteT, 2015. — 149 c. (OBC «YHuBepcuteTckas
bubnuoteka online» )




B) MHPOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl (0duumanbHble pecypchbl
NHTEpPHeT)":

Ne n/n Pecypc
1 www.lib.vsu.ru — 3HB BI'Y
2 http://biblioclub.ru/- 3BC «YHuBepcanbHaa 6ubnmnoteka online»
3 http.//e.lanbook/com/ - 3BC «JlaHb»

*

BHavane ykasbiBaotca OBC, ¢ koTopbiMy umeroTcsa poroBopa Yy BIY, 3atem OTKpbITble 3MNEKTPOHHO-
obpasoBaTtenbHble pecypchbl, OHNanH-kypcbl, Y MK

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM pPaboThbl
(y4ebHo-mMemoduyeckue pekoMeHdayuu, rocobusi, 3adaqyHuKku, MemooudyecKue yKa3aHusi MO 8bIMOSTHeHUIO
npakmu4eckux (KOHMpPOIibHbIX), Kypcoebix pabom u dp.)

Kypc ancumnnmHbl NOCTPOEH TakuMm 06pa3om, YToObl NO3BONUTL CTYAEHTaM MakCMMarnbHO
NPosIBUTb CNOCOBHOCTbL K caMocTosiTeNbHOM paboTe. [Insa yCneLwwHon cCaMoCToATENbHON paboThl
npegnonaraeTcsa TECHbI KOHTaKT C NpenoaasaTerieM.

N3y4eHne gucumnnuHbl criegyeT HaunHaTb ¢ NpopaboTkn HacTosLwen paboyden
nporpamMmmbl, ocoboe BHUMaHWe yaenss Lensm n 3agadam, CTpyKType U CoaepXaHuio Kypca.

CtygeHTaM pekomeHayeTcs nonyy4ntb B 6Gubnunoteke y4ebHyto nutepaTtypy no
AncumnnmHe, Heobxoanmyto Ana addeKTUBHON paboTbl Ha BCEX BUAAX ayAUTOPHbIX 3aHATUN, a
TaKke Ansi CamoCToATENbHOM paboThl NO U3YHEHUIO ANCLUMNITUHDI.

CBoeBpeMeHHOE 1 Ka4eCTBEHHOE BbIMOSTHEHME CaMOCTOATENBHOM paboThbl 6asupyeTcs Ha
cobniogeHNN HACTOALLMX peKOMeHOaUMN U U3y4eHNn pekoMeHaoBaHHOW nutepaTypbl. CTyoeHT
MOXEeT AOMOMHUTb CMUCOK UCMOSIb30BaHHOM NUTEpPaTypbl COBPEMEHHBLIMU UCTOYHUKAMU He
npeacTaBfeHHbIMU B CMIMCKE PEKOMEHA0BaHHOW NUTepaTypbl, U B AalNbHENLLEM UCNONb30BaTb
cobCcTBEHHbIE NOArOTOBMNEHHbIE YY4ebHble MaTepuarnsl.

YcnelwHoe ocBoeHMe Kypca npeanonaraeT akTMBHOE, TBOpYecKoe yvyacTue ctygeHTa
nyTem nNraHOMepHOW, NoOBCeAHEBHOWN paboThl.

17. OOpa3oBaTefnbHble TEXHONOrMK, UCNoNb3yeMble nNpu peanusauum y4ebHOMU
OUCUMNNUHBLI, BKMOYaA [AOUCTaAHUMOHHble obOpa3oBaTenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0ByYeHue): nekumm, NpakTU4YEeCKNE 3aHATUA

Mpn peanusaumn QUCUMNAMHBLI MOTYT UCNOSb30BaTbCA TEXHOMOMMM ANEKTPOHHOrO 0by4eHus 1
ANCTaHUNOHHbIE 0bpa3oBaTernbHble TeXHONOrMM Ha 6ase nopTtana edu.vsu.ru.
18. MaTepnanbHoO-TeXHU4YECKoe obecneyvyeHme AUCLUNINHDbI: JlekunoHHas aygutopus

Ay,EI,VITOpVIFI, OOCKa MenoBasa Uinn MapkepHasd, CToJibl, CTyIbA B Heob6Xo0aMMOM KONMYECTBE.

19. OueHo4HbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMEeXYTOYHON aTTecTalun

MopsaoK OLEHKM 0CBOEHMS 0by4YatoLmmmncs y4ebHoro matepuana onpeaensieTcs
coaepkaHneMm crneayoLwmx pasgenos AUCUMNIUHGBIL

Ne HanmeHoBaHue Komnete | hgukaTtop(bl
n/n pasgena HUMA(M) | ) AOCTUXKEHUS

OueHou4Hble cpeacTea




ANCUNNNNHBI KoMneTeHumn
(Moayns)

1. | Paspgenbl 1-8 OlK-1 OrlK-1.1 KM, TecTbl

2. | Pasgensbl 1-8 OrlK-1 OrlK-1.1 KM, TecTbl
lMpomexyToyHas aTTecTaums [MepeyeHb BOMpocoB
dopMa KOHTPOSS - 3K3aMeH lNpakTuyeckoe 3agaHne

20. TunoBble OLEHOYHbIE CcpeAcTBa M MeToAMYecKMe MaTtepuanbl, onpepenslowme
npoueaypbl OLEeHUBaHUA.

20.1 TeKylMn KOHTPOJ1b yCNeBaeMoOCT!.

KoHTponb ycneBaemMocTu no AUCUMNIINHE OCYLLEeCTBNAETCH C MOMOLLbLIO CreayoLmnx
OL€HOYHbIX CpeacTB:
TecTtoBble 3agaHna. KoHTponbHasa paboTta

Tekywme aTTectaumm NpoBoAATCS B POpMe OTBETOB HA BOMPOCHI U peLleHust 3aaad

KOHTPOJIbHO-U3MEPUTESIbHbIX MaTepunasriosB.

Tekywasn arrectauus Ne 1

1. CwmewaHHoe npovsseneHne.
2. YcnoBus KONMMHEAPHOCTU U KOMMNaHapHOCTN BEKTOPOB.
3.  Ob6paTtHasa maTtpuua. Heobxogmmoe 1 goctaTtoyHOE YCroBMeE CyLLEeCTBOBaAHWS,

€ONHCTBEHHOCTDb, q)opmyna anga BblMUCIEHUA O6paTHOl7I mMaTpuubl.

Tekywasn atrectaumsa Ne 2

1. YpaBHeHusI NPSIMON B MPOCTPaHCTBE.
2. PaccTtosiHMe oT TOYKM OO0 NIIOCKOCTW.

3. PaHr matpuubl. Teopema o 6a3MCHOM MUHOpE.

MNepeyeHb 3agaHMM ANSA KOHTPOJIbHbLIX paboT

KoHTponbHo-u3ameputenbHbin matepuan Ne 1.

1. BbluncneHue yrmoB Mexay AOBYMA HEeHyneBbIMW BeEKTOpaMu, MeXxXay npAamMbiIMA  Ha
NMOCKOCTU, MeXOy MIOCKOCTAMU B TMPOCTpaHCTBE, Mexay I'IpﬂMOVI M NINOCKOCTbHO B

npocTpaHcTBe.




2. PewwnTtb cuctemy metogom llaycca, ykasaTb obLiee pelleHve u 0OgHO YacTHoe:

21 +x2  —x3 —wy t+x; =1

xr1 —x9 +x3 +zx4 —2x5 =0
317 +3z9 —3x3 —3xy +4x5 =2
4r1 +dzo —dxz —dry +T25 =3

3. TlpoBepuTb, obpasyT N cnegyrolme matpuubl 6asnc B NpoOCTpaHCTBE KBadpaTHbIX

MaTpuL, BTOPOro nopsiaka:
3 2 2 -1 3 -1 —4 6
-1 4 )’ —4 2 )7 -2 =2 )’ 1 1)

KoHTponbHO-n3mMeputenbHbin matepuan Ne 2.

1. [okasaTtb, 4TO TpeyronbHUK C BepwuHamn P(-2,-1), Q(6,1), R(3,4) saBnsetcsa
NPSAMOYTrOMbHBIM.

2. OnpegennWTb TUM  MOBEPXHOCTM W  NPUBECTM €€ K  KaHOHMYEeckomy  Buay

9x% + 16y + 3627 — 10x+64y — 216z+253 = 0

3.

Jlana marpuia snHeiinoro oneparopa A B 6asuce B = (€1, €2):

(0)

Haiitu ee marpumny B 6a3uce B: €, = —é; + é2, e, = é1 — 2éa.
puiLy 1 ; 2

KoHTponbHo-uameputenbHbin maTtepuan Ne 3.

1. [lNpuBepeHne obwero ypaBHEHUS KPUBOW BTOPOro nopsgka Ha  NIIOCKOCTU
KaHOHMYeCcKoMy BUAY.
2. CocTaBuTb ypaBHeHMe BuccekTpucbl mexay npsambiMmn 2x - 3y - 5 =0, 6x - 4y + 7 = 0,

CMEXHOrO C yrrom, cogepxatumm Touky C(2, -1).

3. PewwnTtb maTpuyHoe ypaBHEHUE:



|
(CRINCIE
|
W w
W=

(1 1 3
“l -2 -1 0

o

20.2 NMpomexyToyHasa aTrecTaums

[MpomexyTodHas aTTecTaums No AUCUMNINHE OCYLLECTBNAETCA C MOMOLLbLIO CrieayoLmx
oueHoYHbIX cpeacTs: CobecegoBaHue No 3Kk3ameHaUMOHHbIM buneTam .

NEPEYEHb BOMNPOCOB

1. leomeTpuyeckne BEKTOpPLI: onpeaeneHne, onepawmm CroXXeHns BEKTOPOB Y YMHOXEHUSA
BEKTOpA Ha BeLLeCTBEHHOE YMCII0, CBOMCTBA onepaumni.

2. JlMHenHble KOMBUHALUN rEOMETPUYECKNX BEKTOPOB, JIMHENHAA 3aBUCMMOCTb U
He3aBMCMMOCTb, Ba3nc N eaUHCTBEHHOCTb pasnoXeHue BekTopa no 6asucy, npeobpasoBaHue
KoopauHaT Npu CNOXEHUN BEKTOPOB U YMHOXEHUN Ha YNCHO.

3. [ekapToBa cuctema KoopauHaT: KOOPAUHATLI TOYKU N BEKTOPA, 3a4aHHOro ABYMS
TOYKaMu, AeneHne oTpeska B JaHHOM OTHOLLEHUN.

4. [longpHaga cuctema KoopAMHaT Ha NNOCKOCTU, LMnnuHapuyeckasa n cpepuyeckas
CUCTEMbI KOOPAMHAT B MPOCTPaHCTBE.

5. CkangpHoe npon3segeHne reoMeTpuYeCcKnNX BEKTOPOB: onpeaeneHne n OCHOBHbIE
CBOWNCTBA, CKanspHoe Npon3BeaeHne NMMHENHbIX KoMBuHaumn, hopmyna ckansapHoro
npousBeaeHns B KoopauHaTax B OpPTOHOPMUMPOBAHHOM 6asunce, Bblipa)keHne OfMHblI BEKTOpa U
yrna mexay HeHyrneBbIM/ BEKTOPaMn Yepes ckansipHoe npomnsseaeHne, opmMysbl
OPTOroHasnbHON NPOEKL MM BEKTOPA Ha HarnpaBfieHWe HEHYNEBOrO BEKTOPA N pa3noXeHUs
BEKTOpPa NoO OPTOroHanbHOMy Gasucy.

6. BekTopHOe npousBegeHne reoMeTpmuyYecKknx BEKTOPOB: onpeaeneHne, OCHOBHbIE
CBOWCTBA, BEKTOPHOE NPOUN3BEAEHNE NIMHENHBIX KOMOMHALUNIN, (hopMyria BEKTOPHOIo
npoun3BeaeHns B NpaBoM OPTOHOPMUPOBAHHOM Ba3sunce, opueHTMpPOBaHHas nNnoLwanb
napannenorpaMmma Ha nrocKoCTU 1 onpegenuTerib BTOPOro nopsiaka.

7. CmeluaHHOe npou3BedeHne reoMeTpmuYeCcKnX BEKTOPOB: onpeaeneHne, OCHOBHbIE
CBOWCTBA, CBA3b C OPUEHTMPYEMbIM 06 bEMOM Napannenenvneaa n BolpaXxeHne Yepes
KoopauHaTbl B NpaBOM OPTOHOPMUPOBaHHOM Ba3unce B BUae onpenenutenst TpeTbero nopsaka.

8. [ononHuTernbHble CBOMCTBA BEKTOPHOIO NPOU3BeAEHUS: ABOMHOE BEKTOPHOE
npouseeneHne, Toxaectso Akobu, ckanapHoe Npou3BeaeHne ABYX BEKTOPHbIX MPOM3BEAEHUN,
doopmyna KOCMHYCOB ChepuyecKon reomeTpumn, BEKTOpPHOE npounsseneHne n popmyrbl

Kpamepa.



9. [lpeobpa3oBaHne KOOpANHAT BEKTOPA M TOYKN NPU 3aMeHe Ga3uca n gekapToBomn
CUCTEMbI KOOPAWHAT, BUA NapannenbHbIX NepeHOCOoB, OTPaXXEHNN U NOBOPOTOB MTIOCKOCTU B
KoopAnHaTax B Nnogxoasuien AeKapToBOM CUCTEME KOOpAUHAT.

10. YpaBHEHMsI NPSAMON Ha NNOCKOCTU: obLee, HOpManbHOE, B OTPe3Kax KOOPAUHATHbIX
oceWn, napameTpuyeckme, KaHOHUYeCcKoe, No ABYM To4YKaM, Yepes onpegenuTens.

11. YpaBHEHMsI MNOCKOCTN B NPOCTpaHCTBE: obLlee, HopManbHOe, B OTPE3Kax KOOPAMHATHbIX
OoCeWn, NnapamMeTpuyeckme, KaHOHNUYeCKoe, No TPEM ToYKaM, Yepes onpeaenuTensb.

12. YpaBHEHUA NpPAMON B NPOCTPAHCTBE: 3aaHne CUCTEMOMN ABYX NIMHENHbIX YPaBHEHUMN,
napamMmeTpuyeckme ypaBHEHUS, KAHOHMYECKOe, MO ABYM TOYKaM.

13. ®opMyrbl paccTOSAHUMA MeXay OBYMS TOMKaMW, OT TOYKU 4O MNPSIMON Ha NIIOCKOCTU, OT
TOYKM OO NITOCKOCTU B MPOCTPAHCTBE, OT TOYKM A0 NPAMOKM B NPOCTPAHCTBE, MeXAy
napannenbHbIMU U CKPELLMBAOLLMMUCA NPSIMbIMU B NPOCTPAHCTBE.

14. BbluncneHue yrrnoB mMexay ABYMSA HEHYIEBLIMW BEKTOPaMU, MeXay NpAMbIMU Ha
NMOCKOCTU, MEXAY NIIOCKOCTSAMU B NPOCTPaAHCTBE, MEXAy NPSAMON 1 NNOCKOCTHLIO B
NPOCTpPaHCTBE.

15. Qnnunc: KaHOHN4YeCKoe ypaBHEHME, CBOMCTBA CUMMETPUN N XapaKTEPUCTUKN,
dookanbHoe, AMpeKTopuanbHoe 1 ONTUYEeCKOE CBOMNCTBA.

16. [Mnepbona: kKaHOHNYeCKOe ypaBHEHME, CBOMCTBA CUMMETPUMU U XapaKTEPUCTUKM,
dookanbHoe, AMpeKTopuanbHoe 1 ONTUYEeCKOE CBOMCTBA.

17. lMapabona: kaHOHNYeCKoe ypaBHEHME, CBONCTBA CUMMETPUN N XapaKTEPUCTUKN,
dookanbHO-ANPEKTOpManbHOE N ONTUYECKOE CBOMUCTBA.

18. [NpuBeaeHne obLuero ypaBHEHMSI KPUBOW BTOPOro nopsaka Ha NioCKOCTU KAHOHUYECKOMY
BMAY.

19. dnnuncong: KaHOHMYECKOE ypaBHEHME, CBOMCTBA CUMMETPUM U XapaKTEPUCTUKN,
Teopema O KPYroBbIX CEYEHMSIX.

20. KoHyc: KaHOHMYeCKOe ypaBHEHUEe, CBOMCTBA CUMMETPUK, Teopema O NITOCKUX CeYEHUSX
KpYroBOro KOHyca.

21. OgHONONOCTHLIN M ABYNOMOCTHLIN runepbononabl: KAHOHNYECKOe YypaBHEHME, CBONCTBA
CUMMETPUN, TEOPEMA O NPSMOSIMHENHBIX 0BpasyoLLmMX.

22. InnunTnyeckuin un runepbonuyecknii napabonovabl: KAHOHUYECKOE ypaBHEHME,
CBONCTBA CUMMETPUMU, TeopeMa O NPAMOSIMHENHbIX 06pa3yoLLMX.

23. Knaccudukaums n Bug UMNMHAPUYECKNX NMOBEPXHOCTEN.

24. ApudpmeTtunyeckoe npoctpaHcTeo R".

25. Matpuupbl. Onepauuun Hag maTpuuamun. ACCOUMaTUBHOCTb YMHOXEHUA MaTpuLL.

KBagpaTHble maTpuubl.



26. Onpegenutenu n-ro nopsigka. Anrebpavyeckue ononHeHnsa n MmHopbl. CBoncTBa
onpegenutenen. Onpegenutens BaHaepmoHaa.

27. ObpaTtHas matpuua. Heobxognmoe n ocTaTouHOE YCnoBmue CyLLLECTBOBAHUS,
€0WHCTBEHHOCTb, (hopMyna Ans Bbl4UCNeHUss obpaTHoON MaTpuubl.

28. Pasnun4yHble (bopMbl 3anncu CUCTEM NIMHENHbIX YpaBHeHU. CuUcTeMbl, pellaemMble no
npasuny Kpamepa.

29. PaHr matpuupl. Teopema o 6a3ancHOM MUHOpE.

30. MeToabl BblYUCIIEHUS paHra MmaTpuubl. Teopema KpoHekepa-Kanennu.

31. dyHOoameHTanbHas cuctema pelleHnn ns OAHOPOOHOM CUCTEMBI NIMHENHbIX YPaBHEHUN.
CTtpykTypa obLiero pelweHns ana HEOAHOPOLHON CUCTEMbI NIMHENHbBIX YPaBHEHWMN.

32. Metop aycca pelleHUss CUCTEM JIMHENHbIX YPaBHEHUMN.

33. JluHenHble npocTpaHcTBa. OnpeageneHve, npumepsbl. JIMHENHas 3aBUCUMOCTb U
He3aBUCMMOCTb BEKTOPOB. basunc B NMMHENHOM MpOCTpaHCTBE.

34. Teopembl 0 6asnce. PasamepHocTb npocTpaHcTBa. [Mprmepbl KOHEYHOMEPHbIX U
6eckoHeYHOMEpPHbIX MPOCTPAHCTB.

35. MatpuyHas copma pasnoxeHusa no 6asucy. MaTtpuua nepexoga kK Hosomy 6asucy.
dopmynbl npeobpasoBaHmst KOOpAUHAT NpU M3MeHeHun Basuca.

36. [NognpocTpaHcTBa NMHENHOIO NPOCTPAHCTBA, NIMHEHbIE MHOroobpasus. [Npumepsl.
JluHenHasn obonoyka cnuctembl BekTopoB. CymMma 1 nepecevyeHne noanpocTpaHcTs. Npsamas
CyMMa nognpocTpaHCTB.

37. Esknnpgosbl npoctpaHcTtea. Npumepsl. HepaBeHcTBO Kowmn-byHAakoBckoro. Hopma
BEKTOpPA, Yron Mexay BeKTopamu, OpToroHasibHble BEKTOPbI.

38. OpTOHOPMMPOBaHHLIN Ga3nc B €BKNMAOBOM NpocTpaHcTBe. [poekums BekTopa. Npouecc
opToroHanusauumu pama-lmnagra.

39. JlnHenHble onepaTtopsbl. Npumepsl. MaTpuua nuHenHoro onepartopa. lameHeHue
MaTpuULbl NIMHENHOTO onepaTopa Npu nepexoae kK HoBomy 6asucy.

40. Apgpo n obpas nuHerHoro onepatopa. [edeKT n paHr NIMHENHOro oneparopa.

41. CyMma nMHEenHbIX onepaTtopoBs, Npon3BedeHne NIMHENHOrO onepaTtopa Ha Y1cro,
npouseefeHne NiMHenHbIX onepatopos. OBpaTHbIM onepaTop M YCIOBUSA €ro CyLLeCTBOBaHUA.

42. CobCTBEHHBIE  4Mcna U COOCTBEHHble  BEKTOpPbl  JIMHEMHOro  onepartopa.
Xapaktepuctmyeckoe ypasHeHue. [lpuBegeHne maTpuubl JFMHEWHOro  ornepartopa K
AnaroHanbHOMy BUAY.

43. ConpspkeHHbI onepaTop, ero ceorcTea. CamoconpsikeHHble onepaTopbl. YHUTapHbIe
onepaTtopsl. [NpuBegeHne maTpuubl CaMOCONPSIKEHHOrO ornepaTopa K AnaroHasibHoOMy BUay.

44. bunuHerHble opmbl. Bug unmnHenHon gopmel B hrkcnposaHHoM 6asuce. MNepexoq K

HoBOMY 6asucy.



45. KBagpaTtuyHble popmbl. [1puBeaeHve KkBagpaTtuyHOM OOPMbI K KAHOHUYECKOMY BUAY

MeTogoM JlarpaHxa. lNonoxuTtensHoO onpegerneHHble KBagpaTuyHele popmbl. Kputepun

CunbBecTpa NonoXuTenbHOM onpeaeneHHoCTN KBaapaTu4yHoOm opmbl.

[ns oueHuBaHMs pe3ynbTaToB OOyYeHWst Ha 3Kk3aMeHe ucnosnb3yeTcs 4-GannbHasi Lwkana:
«OTIINYHOY, «XOPOLLOY», «YOAOBNETBOPUTENBHO», HEYAOBMNETBOPUTENBHOY.

CooTHOLWEHNE  KpUTEPUEB  OUEHUBAHUA  KOMMETEHUMW, YPOBHA  CPOPMUPOBAHHOCTU
KOMMNETEHLMI M LIKanbl OLEHOK Ha 9K3aMeHe.
YpoBeHb
KpuTepum oueHnBaHnsa KOMNeTeHUUN chopmmpoBaHH | LLkana oueHok
oCTH
KOMNeTeHuMmn

Ob6yvatowmmncs nmeeT NofnHoe 3HaHMe TEOPETUYECKOIO [NoBbILWEHHbIN OT1nunyHo
Kypca OMCUMNANHBI, CNOCOBEH UNcTpnpoBaTb OTBET YypOBEHb
npyMepamu, aktTamun, JaHHbIMU HayYHbIX
nccneaoBaHum, NPUMEHATL TeOpPEeTUYECKME 3HaHNA ANns
peLlleHnsa NpakTU4ecKnx 3agad, BXOASLWMX B NporpaMmmy.
ObyyvaroLwmnca nMeeT xopoLluee 3HaHUe TEOPETUYECKOrO basoBbin Xopouwo
Kypca, BO3MOXHbl HEKOTOPbIE HE4OYETbI, CNOCOBEH YPOBEHb
AaBaTtb rnpasurbHble OTBETbI HA AOMNONHUTENbHbIE
BOMPOCHI, YMEET peLuatb 3aga4qv rno 6onbLien yactu
Kypca.
O6yuvatowmncs srnageet 3HaHNEM OCHOBHbIX MOMEHTOB Moporosbin YposneTtsopute
TeopeTnyeckoro kypca (popmyn, Teopem), ymeet YPOBEHb NbHO
pellaTb NpocTenlune 3agadm no Kypcey.
Y obyyatoLlerocs OTCyTCTBYHOT 3HAHNA OCHOBHbIX - Heynosnetsopu
MOMEHTOB TEOPETUYECKOTO Kypca, OTCYyTCTBME TernbHO

NPaKTN4eCKMNX HaBbIKOB MNMpu peLleHnn 3agav.




NIUCT COrNMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW OUCLMINHDI

HanpasneHnue/cneunansHocTb: 12.03.03 PoTOHMKA U onToMHOpMaTUKa

Oucumnnuua: 51.0.13 AHanutnyeckas reoMeTpust U nnHenHas anrebpa

Mpodunb nogrotoskun: POTOHMKA Y ONTONHPOPMATUKE

dopma oby4yeHus: o4Has

Y4yebHbin ron; 2022/2023

OTBETCTBEHHbIN UCMOMNHUTENDb

3aB. kacheapon maTemaTMyYeCcKomn

JPU3MKM U NHPOPMALIMOHHBIX TEXHONOMNN C.A. lNepecenkos 28.06.2022

cnonuutenu

[loueHT kadbeapbl MaTeMaTU4ECKON

PU3NKN N NTHPOPMALMOHHBIX TEXHOSTOTNI E.N. DepesarnHa 28.06.2022
COIMACOBAHO

Kypatop OOIl

No HanpasfieHuo/cneLmansHOCTH . 2022

noodnucek pacuwughposka nodnucu

HavanbHuk otgena obcnyxumsanms 3HB .. 2022
nodnucsk pacuwughposka nodnucu

Mporpamma pekomeHaoBaHa Hay4yHO-METOANYECKMM COBETOM hM3NYECKOro hakynbTeTa,
npotokon Ne6 ot 27.06.2022r.




