MMNMHOBPHAYKU POCCUN
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEITbHOE YYPEXKOEHVE
BbICLLEIMO OBPA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXXOAIO

3aBeayowmin kaceapomn
MaTeMaTU4eCKon OU3nKN 1
MHGOPMAaLIMOHHBIX TEXHOMOMN

C.A. lNepecenkos

28.06.2024r.

PABOYAS MPOrPAMMA YYEEHOW ONCLMUMNITUHDI

B51.0.13 AHanuTUu4yeckasi reomeTpusa U NMHeMHasa anredpa

1. Kog u HanMeHoBaHUe HanpaBneHnUs NoAroToBku/cneyManbLHOCTH:

12.03.03 ®oTOHMKA M oNnTOUHOpMAaTUKa

2. Npocdunb nogroroBku/cneumanusaumusa: PoToHMKa U oNnToMHOpPMaTUKa

3. Ksanudmkauma BbinyckHuka: bakanasp
4. dopma oby4eHUs: oyHas

5. Kacheppa, oTBevarowas 3a peanusauuro aucumnnuubl: 0803 kadpeapa mateMaTnyeckom

OU3nKN N MHPOPMALIMOHHbLIX TEXHOSIOTUN.

6. CoctaButenu nporpammbli: [lepeBarnmHa EneHa MBaHoBHa, OLEHT PU3NKO-

MaTeMaTu4yeCcKmx HaykK

7. PekomeHpgoBaHa: Hay4yHo-MeToONYECKMM COBETOM bn3ndeckoro dakynbreTa,
npotokon Ne6 ot 27.06.2024.

8. YueOHbIN roa:_2024/2025 CewmecTp(bl): 1



9.llenn n 3apgaum y4eO6HOW ANCLUUNINUHbI

Llenn gncumnnvHbi:

- bopmmnpoBaHuMe y CTyaeHTOB HavarbHbIX 3HAHU MO reOMEeTPUN, HEOBXOANMbIX ONSt U3YyYeHUs
APYrMX OUCUMNANH CNeunanbHOCTH, pa3BUTUE HABLIKOB PELLEeHNS 3a4ay U3 reoMeTpuu;

- OBnageHme HavyarnbHbIMW 3HAHUAMM MO NMHENHON anrebpe, HeobXxoaMMbIMU ANSA U3yYeHUs
APYrMX OUCUMNIANH CneunanbHOCTy;

- 3HAKOMCTBO CTYE€HTOB C OCHOBHbIMW MOHATUAMW N METOAAMW NINHENHOW anredpbl;

- bopmmnpoBaHue y CTyaeHTOB Hay4YHOr0 MaTeMaTU4YeCKOro MblLIIEHUS, YMEHMSA NPUMEHATb
MaTeMaTM4YeckMi annapar Ans uccrnegoBaHnsa ruanvecknx NpoLeccos;

- bopmupoBaHue y obyyaroLmxcst onpegeneHHoro coctaBa KomneTeHumn (pesynsraToB
OCBOEHUSA) AN NOArOTOBKN K NPOdeCCMOHanbHON AEeATENBHOCTMW.

OcHoBHbIMM 3aga4aMu y4ebHOW ANCUNNANHDBI SBISOTCS:

- hopmMmpoBaHMEe BCECTOPOHHMX 3HAHUN 00 OCHOBHbLIX anrebpanyecknx CTpykTypax u OCHoBax
aHanuTU4ecKon reoMeTpumn, NnpnobpeTeHne CTyaeHTaMm HaBbIKOB U YMEHUIN NO peLleHnto
anrebpanyecknx n reoMeTpuyecKknx 3agau;

- hopMmpoBaHMe BCECTOPOHHMX 3HAHUM 06 OCHOBaxX NMHeNnHon anredpbl. B Kypce AaHHON
ANCUMNNWHBI CTYAEHTbl OBNageBatoT 3HAHMAMU MO TakMM pasgenam NMHENHOM anrebpsbl, Kak
NMHENHbIE NPOCTPAHCTBA U onepaTopsbl, anrebpa maTpul, CUCTEMbI FIMHENHBIX YPaBHEHWIA.

10. Mecto y4yeOHOM AucuMnuHbl B cTpyktype OOIl: [ducumnnunHa «AHanuTuyeckas
reoMeTpus 1M JnuHerHasa anredpa» OTHOCUTCS K €CTECTBEHHOHAy4YHOMY MaTemaTuyecKoMy
UMKy,  SBMASICb  HEOTbEMSIEMOW  4acTbld  nNpeameTHon  obnactm  «Maremartukay.
MpenLwecTByOWNX OUCUUNINH HET.

AncumnnuHel, KOTOPbIM NPEALLECTBYET AaHHAA ANCLMNIIMHA:

1. «MeToabl matemartuyeckon pusmkun» (61.0.12).

2. «Teopua cpyHKLMI KOMMEKCHOro nepemeHHoro» (61.0.14);

3. «dndppepeHuymnaneHble n nHTerpaneHble ypasHeHnsa» (61.0.15).

11. MnaHupyemble pe3ynbTaTbl O0yYeHUA NO AUcCUMNNUHE/MOAYNIo (3HaHUS, YMEHus,
HaBbIKU), COOTHECEHHbIE C NNTaHMPyEeMbIMMU pe3yfibTaTaMu OCBOEHUS obpa3oBaTenbHOMN
nporpamMmmsbl (KOMNEeTEHLUAMM) U UHOUKATOPaMU UX JOCTMKEHUSA:

Kop HasBaHue komneTeHummn Kog( | NngukaTop( MnaHnpyemble pesynbTaThl
bl) bl) 06yyeHus
Or1K | CnocobeH NnpuMeHATb Or1K- | NpumeHsaeT | 3HaeT OCHOBbI aHaNUTUYECKON
-1 | ecTeCTBEHHOHAY4YHbIE U 1.1 3HaHuA reoMeTpum N NMMHEeNHOn
O6LLEenHXEeHEePHbIE 3HaHUS, mMaTemMaTtuku | anrebpbl; ymeeT gokasbiBaTb
MeTOAbl MaTeMaTU4eCKOro B TeopeMbl U aKCUOMBbI
aHanusa u MogenvpoBaHus B NHXEHEPHOW | aHannTUYeCKon reomeTpun un
NHXXEHEPHOW OeATenbHOCT!, npaxkTuke NHenHon anrebpsl;
CBSA3aHHOM C DOTOHHbLIMU npu MCMNONb3yeT 3HaHMA MO
TexHosornsammn obpaboTkm MOAENVPOB | aHaNUTUYECKOMN reoMeTpumn u
nHdopmauuu, aHuN. nHenHown anrebpe ang
NPOEKTUPOBAHNEM, peLlleHna pmnsndecknx 3agay;
KOHCTPYMpPOBaHMEM 1 ymMeeT UCNoSb30BaTh 3HAHWS MO
TEXHOSIOrMsiMn NPOn3BoACTBA aHannTU4eCcKon reoMeTpun un
3N1EMEHTOB, NPNBOPOB U nnHenHown anrebpe ana




cnctem OOTOHUKKN U
ONTOMHAOPMATUKN.

OeATeNIbHOCTHN.

peLLeHNsI NPaKTUYEeCKNX 3aaad,
NPUMEHSIEMbIX B Pa3fnyHbIX
obnacTax HayKu U TEXHWUKK, B
Oyayuien npogeccnoHarnbHoOM

12. O6beM gncumnnuHbl B 3a4eTHbIX eauHuuax/yac. — 3/108.

CDopma npOMe)KyTOqHOﬁ aTTecTauun: SK3aMeH

13. TpyaoemMkocTb No BuAam y4ye6Homn paboThbl

TpyooeMKOCTb
Bup y4ebHoi paboThl Beero o cemecTpam
Ne cemecTtpa 1
AyOouTopHble 3aHATUSA 50 50
nekuum 16 16
B TOM yucrne: | npaktndeckue 34 34
nabopaTtopHble
CamocTosiTenbHas paborta 22 22
B TOM 4ucne: KypcoBasi pabota
(NpoekT)
OK3ameH 36 36
Toro: 108 108

13.1. CopepxaHme ANCUUNIIUHbI

n/n Peanusauus
HanmeHoBaHue pasfena
pasgena CopepxaHue pasgena gUCUUNIIvHbI AncunnnnKbl ¢
ANCUNNINHBI OH?:\;S'_'E;&&
QYMK *
1. Nlekuunn
1.1. | NpocTtenwmne [ekapToBbl KOOpANHATLI HA NPAMOMN.
3aga4un HanpaBneHHble oTpesku. [lekapToBbl KoopAnHaThI
aHannTU4eCcKomn Ha NSIOCKOCTU 1 B NnpocTpaHcTae. Mpoekuus
reoMeTpun. BEKTOpa Ha ocb. PaccTtosiHue mexay ABYMS
Touykamu. [lerneHve otpeska B 4AHHOM OTHOLLIEHUN.
MonspHble, chepuyeckne n LMNMHgpUYecKne
koopanHaTtel OnpegenuTeny BTOPOro 1 TpeTbero
nopsigka. Nx ceonctea. opmynbl Kpamepa gna
CUCTEM [OBYX ypaBHEHUN C ABYMS HEU3BECTHbLIMU.
PasnoxeHune onpegenutens no CTpoke nnu
ctonbuy.
1.2. | BektopHas "leomeTpuyeckne BekTopbl. JIMHeNHbIE onepauyum

anrebpa.

Hag BekTopamu. JInHenHast 3aBUCUMOCTb BEKTOPOB.




JInHenHble kKOMBMHaUMN OBYX N TPEX BEKTOPOB.
JInHenHaga 3aBNCUMOCTb YeTbipex BEKTOpoB. basuc.
AdduHHBIE cUCcTeMbl KoopanHaT. Hanpasnswowue
KOCUHYCbI BeKTOpa. JInHelHble CBOMCTBa NPOoeKuun.
CkansipHoe npousBeneHue. Anrebpanyeckne
CBOWCTBA CKansipHOro npouseseaeHuns. BolipaxxeHue
CKanapHoro npon3seneHnsi B 4eKapTOBbIX
NPSAMOYroSfibHbIX KoopanHaTax. [1paBble u neBble
TPOViKM BEKTOPOB. BekTopHOE npousseaeHue.
Anrebpanyeckne CBOMCTBa BEKTOPHOIO
npounssegeHusi. CMellaHHoOe NponsBegeHne Tpex
BekTopoB. O6beM napannenenunena. BeipaxeHue
BEKTOPHOIO 1 CMELLUaHHOro Npon3BeaeHns B
AekapToBbIX KoopanHaTtax. dopmyna ans
BblYMCNEHNS ABOVHOIO BEKTOPHOIrO NPOn3BEeAEHUS.

1.3.

JInHenHble
obpasbl (Npsmas
Ha NMOCKOCTU U B
NPOCTPaHCTBE,
MNOCKOCTb).

YpaBHeHue NUHUK Ha NIIOCKOCTU. HesBHoe, ABHOe
N napamMmeTpuyeckoe 3afaHus. YpaBHeHue
NOBEPXHOCTU. YpaBHEHNE NIMHUN B NPOCTPaHCTBE
PasnunyHble opMbl ypaBHEHUSA NPAMOW NIMHUKU Ha
NSOCKOCTU. Yron Mexay NpsiMbIMU Ha NSTIOCKOCTH.
Ycnosusa napannenbHOCTU U NepneHanKynsapHOCTU
NPSAMbIX Ha NNockocTn. HopmupoBaHHoe
ypaBHeHue npsimont. OTKNOHEHWE 1 paccTosHNe OT
TOYKM O0 npsmoMn. MNyyok npsameix. PasnnyHele
BUAObl YpaBHEHUS MrockocTu. HopmupoBaHHoe
ypaBHeHue nnockoctn. OTKIIOHEeHUEe N paccTosHUe
OT TOYKM 0 NPAMOMN. yykn 1 CBA3KU MIOCKOCTEN.
lMpamMasga nuHMA B NpocTpaHCTBe. Yron mMexay
NPAMbIMW. Y CroBUS napannenbHOCTU U
nepneHavKynapHoOCTN NpsiMbix. CBA3Ka NPSMbIX.
B3anmHoe pacrnonoxeHue npssMon 1 nyioCKOCTU B
NPOCTPaHCTBE. Yron Mexay npsamMomn 1 niioCKOCTbIO.
Ycnosusa napannenibHOCTU 1 NepneHanKynspHOCTU
NPSIMON U MIOCKOCTM.

1.4.

KpuBblie BTOporo
nopsiaka.
lMoBepxHOCTH

BTOPOro nopsaka.

KaHoHWn4yeckne ypaBHeHWUs annunca runepborbl 1
napabonel. [NonspHble ypaBHEHUS anNnunca,
rmnep6onbl 1 napabosnbl. Popmynbl
npeobpasoBaHUsA KOOPAMHAT Ha NSIOCKOCTU U B
npocTpaHcTee. [NpuBeaeHne K KAHOHNYECKOMY
BMAY YPaBHEHWU KPMBbIX BTOPOro nopsaka.
lMpuBeneHne K KAHOHNYECKOMY BUOY YPpaBHEHUN
KpuBbIX BTOPOro nopsgka. lNloBepxHOCTN BTOPOro
nopsiaka.

1.5.

MaTpuyHas
anrebpa.
Cuctemsbl

ApudmeTmnyeckoe n-mepHOe NPOCTPaHCTBO.
MaTtpuubl. Onepauum Hag maTpuuamu.
Onpepgenutenn n-ro nopsigka. Cucremsl,




TMHENHBIX
ypaBHEHUN.

pelwaemsble rno npasuny Kpamepa. PaHr maTpuupbl.
Teopema o 6a3ncHom MunHope. MeTtogbl
BblYMCNEHUS paHra maTpuubl. Teopema
KpoHekepa-Kanennu. dyHgameHTanbHasa cucrtema
peleHnn ona ogHOPOAHOWN CUCTEMbI NIMHENHBIX
ypaBHeHun. CTpykTypa obLuiero peweHus ang
HEeO4HOPOAHOW CUCTEMbI FIMHENHBIX YPaBHEHUN.
MeTop Naycca.

1.6.

JInHenHble
NPOCTPaHCTBA.

JInHenHble npocTpaHcTBa. JIMHENHO 3aBUCKMMbIE U
He3aBMCUMble CUCTEMbI BEKTOPOB. basnc B
NUHEeNHOM npocTpaHcTBe. MaTtpuyHasa dopma
pasnoxeHusa no 6asucy. MaTtpuua nepexoga K
HoBOMY Ga3ucy. Popmynbl NnpeobpasoBaHus
KoopauHaTt npu nameHeHmm 6asmnca.
MognpocTpaHcTBa NMHENHOIO NPOCTPAHCTBA,
nnHerHble MHoroobpasus. JinHerHaa obono4yka
cucteMbl BektopoB. Cymma 1 nepeceyeHne
nognpocTpaHcTB. [NpsamMasi cymma noanpoCcTpaHCTB.
EBknunaoBbl npocTpaHcTBa. HepaBeHcTBO Kowum-
ByHsikoBckoro. OpToOHOPMUpPOBaHHbIN 6asuc.
Mpouecc opToroHanusauuu ['pama-LUmnaTa.

1.7.

JInHenHble
ornepaTopbl.

JInHenHble onepaTtopbl. MaTpuua NnMHENHOro
onepatopa. lameHeHne matpuubl JIMHENHOTO
onepatopa npu nepexoge K HoOBoMy 6asucy.
lMpounsBeneHne NUHeNHbIX onepatopos. Anrebpa
onepaTtopoB. MaTpuua cyMmMbl, NPON3BEAEHUS Ha
4YUCMO N NPOU3BESEHUS NIMHENHBIX ONepaTopOB.
Ob6paTHbI onepaTtop. Aapo un obpas NMMHENHOro
onepatopa. CobCTBEHHbIE YMCra N COBCTBEHHbIE
BEKTOPbI NIMHENHOrO onepaTopa.
Xapaktepuctmyeckoe ypaBHeHne. ConpsikeHHbIN
onepaTtop, ero ceonctea. MaTpuua conpsi>xeHHOro
onepaTtopa B OpTOHOPMUPOBaAHHOM bHa3suce.
CamoconpsiXeHHble onepaTopbl, YHATapHbIe
onepartopbl. [puBeaeHne matpuubl
CaMOCONPSAXXEHHOro onepaTopa K AnaroHarbHOMY

BMAY.

1.8.

BunuHenHble n
KBagpaTU4dHble

dopMbl.

JInHenHble hopmbl. ConpsixkeHHOe NPOCTPaHCTBO.
[lBoncTBeHHbIN Ba3nc. bunnHenHole popmbl. Bug
OvnuHenHon gopmsbl B omKkcnpoBaHHOM Basuce.
lMepexoa k HoBoMy 6asncy. HeBbIpOXaeHHbIe,
CUMMETPUYHBIE U MNONOXUTENBHO OnpeaenieHHbIe
OvnuHenHble opmbl. KBagpaTuyHbie hopMbl.
lMpuBeneHue kBagpaTU4HON POPMBbI K
KaHOHMYecKomy Buay meTtonom JlarpaHxa u
MeToOO0M COBCTBEHHbIX BEKTOPOB.




2. MpakTnyeckune 3aHATUA

2.1.

Mpoctenwune
3agayn
aHannTu4eckomn
reoMeTpun.

[ekapToBbl KOOpAMHATLI HA MPAMOWN.
HanpaBneHHble oTpesku. [lekapToBbl KoopAnHaTbI
Ha NNOCKOCTU 1 B NpocTpaHcTBe. [poekums
BEKTOpa Ha oCb. PaccTosiHne mexay AByMs
Touykamu. [leneHne oTpeska B JAHHOM OTHOLLEHUMW.
[MonsapHble, cdhepuyeckme N LunuHapudeckne
koopanHaTtel OnpegenuTeny BTOPOro 1 TpeTbero
nopsagka. Mx ceoncrtea. Popmynel Kpamepa ons
CUCTEM OBYX yPaBHEHUI C ABYMS HEU3BECTHbBIMW.
PasnoxeHune onpegenutens no CTpoke nnu
ctonbuy.

2.2.

BekTopHas
anrebpa.

"leomeTpuyeckne BekTopbl. JIMHeNHbIe onepauum
Hag BekTopamu. JInHenHasi 3aBUCUMOCTb BEKTOPOB.
JInHenHble KOMBMHaUMN OBYX U TPEX BEKTOPOB.
JInHenHaqa 3aBUCNMMOCTbL YeThblpex BeKTopoB. basuc.
AddurHHbIE cnCcTeMbl KoopauHaT. Hanpasngatowme
KOCUHYCbI BeKTopa. JInHelHble CBOMCTBaA NPoeKuun.
CkansipHoe npousBeaeHue. Anrebpanyeckue
CBOWCTBA CKarnsipHOro npouseseaeHuns. BolipaxeHue
CKanapHoro npon3seneHnsi B 4eKapTOBbIX
NPAMOYroSfibHbIX KoopAanHaTtax. [1paBble u neBble
TPOVIKM BEKTOPOB. BekTopHOE npousseaeHue.
Anrebpanyeckne CBOMCTBa BEKTOPHOIO
npounssegeHus. CMellaHHoOe NponsBegeHne Tpex
BekTopoB. Ob0bem napannenenunena. BoipaxeHue
BEKTOPHOrO 1 CMELLaHHOro Npon3BeaeHns B
AekapToBbIxX KoopauHatax. dopmyna gns
BblYMCNEHNS ABOVHOIO BEKTOPHOIrO NPOn3BeaeHUs.

2.3.

IvHenHble
o6pasbl (Npsimas
Ha NIOCKOCTU U B
NpoCTpaHCTBe,
MNOCKOCTb).

YpaBHeHMe NUHUKN Ha NIIOCKOCTU. HesaBHoe, SBHOe
W napamMmeTpuyeckoe 3afaHus. YpaBHeHue
NOBEPXHOCTU. YpaBHEHNE NTIMHUN B NPOCTPaHCTBE
PaanuyHble opMbl ypaBHEHUS NPSAMOW FIMHUKX Ha
NAOCKOCTU. Yron Mexay NpsMbIMU Ha NSTIOCKOCTH.
Ycnosus napannesibHoCTU 1 NepneHanKynspHOCTU
NPSAMbIX Ha NNockocTn. HopmupoBaHHoe
ypaBHeHune npsamon. OTKNOHEHME U pacCcTosiHUE OT
TOYKM O NpsiMON. MNyyok npaMbIX. PasnuyHble
BMAbl ypaBHEHUS NNOCKOCTU. HopmupoBaHHoe
ypaBHeHue nNnockocTn. OTKNOHEHNE U pacCTosiHME
OT TOYKM 0 NPAMOMN. [yyKkun 1 CBA3KKU MIOCKOCTEN.
Mpsimas nMHMS B NPOCTPaHCTBE. Yron mexay
NPSMbIMK. Y CroBUA napannensHOCTU U
nepneHavKynapHoCTN NpsiMblx. CBA3Ka NPSMbIX.
B3anmHoe pacnosniokeHne NnpaMon 1 ninocKkoCcTu B
NPOCTPAHCTBE. YTon Mexay npsamMomn 1 nioCKOCTLIO.




Ycnosus napannenbHOCT U NepneHANKYNSPHOCTY
NPSIMOV 1 NIIOCKOCTMW.

2.4.

KpuBble BTOporo
nopsiaka.
MoBepxHOCTH

BTOPOro nopsiaka.

KaHoHu4eckune ypaBHeHWUs annunca runepbonbi n
napabonsl. [onspHble ypaBHeHWUs annunca,
rmnep6onbl 1 napabonbl. Popmynbl
npeobpasoBaHnNst KOOpAMHAT Ha NITOCKOCTU U B
npocTtpaHcTee. [puBeaeHne K KaHOHNYECKOMY
BUAY YPaBHEHUI KPMBLIX BTOPOro Nopsiaka.
[MpuBegeHne K KaHOHNMYECKOMY BUAOY YPaBHEHUN
Kp1BbIX BTOpOro nopsiaka. NosepxHoOCTM BTOPOro
nopsigka.

2.5.

MaTpuyHas
anrebpa.
Cucrtemsl
NUHENHbIX
ypaBHEHUIA.

ApudmeTnyeckoe n-mepHOE NPOCTPaHCTBO.
MaTtpuubl. Onepauum Hag mMaTpuuamu.
Onpepenutenn n-ro nopsigka. Cucremsl,
pelaemble rno npasuny Kpamepa. PaHr maTpuupbl.
Teopema o 6a3ncHom MuHope. MeTtogbl
BblYMCIIEHMSA paHra maTpuubl. Teopema
KpoHekepa-Kanennu. dyHgameHTanbHasa cucrema
pelleHnin ons ogHOPOAHON CUCTEMbI JIMHENHbIX
ypaBHeHun. CTpyKkTypa obLiero pelweHns ans
Heo4HOPOAHOW CUCTEMbI FIMHENHbIX YPaBHEHUN.
MeTop Naycca.

2.6.

JInHenHble
NPOCTPaHCTBA.

JInHenHble npocTpaHcTBa. JIMHENHO 3aBUCUMbIE U
He3aBMCHMble CUCTEMbI BEKTOPOB. basuc B
NUHENHOM npocTpaHcTBe. MaTtpuyHasa dopma
pasnoxeHusa no 6asucy. MaTtpuua nepexoga K
HoBOMY Gasucy. Popmynbl Nnpeobpa3oBaHus
KoopAuHaT npu nameHeHumn 6asuca.
MognpocTpaHcTBa SIMHEMHOrO NPOCTPAHCTBA,
nnHerHble MHoroobpasn4. JinHerHaa obono4yka
cucteMbl BektopoB. Cymma 1 nepeceyeHne
nognpocTpaHcTB. [psamMas cymma noanpoCTpaHCTB.
EBknungosbl npoctpaHcTBa. HepaBeHcTBO KoLwum-
ByHsikoBckoro. OpTOHOPMUPOBAHHBIN Ga3uc.
Mpouecc optoroHanusauum Ipama-LUmnaTa.

2.7.

JInHenHble
onepaTopbl.

JlnHenHble onepaTtopbl. MaTpuua NnMHENHOro
ornepaTtopa. lameHeHne maTpuLbl IMHENHOIO
oneparopa npu nepexoge kK HoBOMy 6asucy.
lMpounsBeneHne NUHeNHbIX onepatopos. Anrebpa
onepaTtopos. MaTpuvua cymMbl, NPON3BEeAEHUS Ha
4MCNO N NPOU3BESEHMUS NMMHENHBIX ONepaTopOB.
O6paTHbI onepaTtop. Aapo un obpas NMMHENHOro
onepatopa. CobCTBEHHbIE YnCcna N COOCTBEHHbIE
BEKTOpbI FIMHENHOrO oneparopa.
Xapaktepuctumyeckoe ypaBHeHne. ConpsikeHHbIN
oneparop, ero ceBoncrea. Matpuua conpsikeHHOro




onepaTopa B OpTOHOPMUPOBaHHOM Gasuce.
CamoconpsiKeHHbIe onepaTopbl, YyHUTapHbIe
onepaTopsbl. MpuBeaeHne maTpuubl
CaMOCONpPsXKEHHOTo onepaTtopa K guaroHanbHoMy

BMaYy.

2.8 | bunnHenHole n JInHenHble hopmbl. ConpsixkeHHOE NPOCTPaHCTBO.
KBagpaTu4iHble [BolicTBeHHbIN 6a3nc. bunmHenHole popmel. Bua
dopMbl. OnnuHenHon gopmbl B omkcnpoBaHHOM Basuce.

Mepexoa k HoBoMy 6asucy. HeBbipOXaeHHbIE,
CYMMETPUYHBIE N NOSNOXUTENBbHO onpeaeneHHbIe
GunuHerHble popmbl. KBagpaTtnyHble hopmsl.
[MpuBepeHune kBagpaTUHHON POPMbI K
KaHOHMYecKoMy Buay meTonom Jlarpanxa u
MeToa0M COBCTBEHHbIX BEKTOPOB.

13.2. Tembl (pasgenbl) ANCUMNNNHBI U BUObI 3aHATUN

Buabl 3aHATMI (KOSIMYECTBO YacoB)
Ne HanmeHoBaHue Temsbl Moaktny | Na6opat CamocTos
n/n (paspena) AvcunnunHLI Nekuunn P P TenbHas Bcero
eckue OpHble
paboTa
MpocTenwmne 3agaun 5 4 0 o
aHanuUTM4eCcKon reomMeTpumn.
2. | BektopHas anrebpa. 2 4 0 2
JInHenHble obpasbl (Npsimas Ha
3. | NSIOCKOCTW U B NMPOCTPaHCTBE, 2 4 0 3 9
NMOCKOCTb).
4. KpuBble BTOporo nopsagka. 5 4 0 3 9
[ToBEpXHOCTM BTOPOro nopsiaka.
5 Manl/NHaﬂ anre6pa.vCV|c:TeMb| 5 4 0 3 9
NMHEVHbIX YPaBHEHWUN.
6. | JInHenHble npocTpaHCTBa. 2 4 0 3 9
7. | JInHenHble onepaTopsbl. 2 5 0 3 10
8. BunuHenHble n kBagpaTnyHble 2 5 0 3 10
dopmbl.
WToro: 16 34 0 22 72

14. MeToan4yeckue ykasaHusa Ansa obyyarowmxcs no 0CBOEHUI0 AUCLUNIIUHDI

PaboTta c KOHCneKkTamun nekuuin, YTeHne nutepaTypbl No NpegMeTy; pelleHne 3agad no
KypCy B Te4EeHne cemecTpa.

CamocTtosaTenbHas paboTa CTyQeHTOB B Te4EHNE CeMeCcTpa BKYaeT criegyolme
dopMbl paboTbl U BUObI KOHTPOIS:

e OArOTOBKA K MPaKTUYECKMM 3aHATUAM;

NPy NOArOTOBKE K NPAKTUYECKMM 3aHATMAM HeobxoauMmo npopaboTaTb TeopeTudeckue
BOMPOCHI 3aHATUS C WUCMONb3OBaHWEM MaTepuana nekumi M pekoMeHOYyeMOW nuTeparypbl,
nogpobHo pasobpaTb NpUMepbl pelleHust 3agad, pas3obpaHHbIX Ha NekuusiX, BbINOSHUTb
AOMaLLHME 3a4aHUS No JAHHOW TEME;

e MOAroTOBKA K KOMMOKBUYMY MO NEKLIMOHHOMY KYpCy;




npu NOAroToBKE K KOMSOKBUYMY MO FEKUMOHHOMY Kypcy Heobxogumo npopaboTatb
TEOpEeTMYECKME BOMPOCHI AAHHOr0O MOAYNA C WCMOMb30BaHMEM MaTepuana nekuun wu
pekoMeHayeMon nuTtepaTypbl, nogpobHo pasobpaTb npumepbl, pa3obpaHHble Ha NeKuusXx,
BbINONHUTbL AOMAaLLHME 3a4aHus No AaHHOMY MOAYIHO;

[MokasaTenem ycnewHon Tekywen paboTbl CTyaeHTa SABMSAETCS exeHederbHoe
BbINOMIHEHWE  3aJaHUM  Ha  NpakTUdecknx  3aHaTuax. Metogmdeckoe  obecneyeHune
camMocTosaATENbHOM paboThbl CTYAEHTOB MO KYpPCYy BKMOYAET:

o KoHcnekT nekumu;
e OcHOBHylO nuTEpPATYPY;
o [lononHutenbHyto nutepaTypy.

15. TlepeyeHb OCHOBHOM U AONONMHUTENBLHOW nUTepaTypbl, PECYpPCOB WHTEpPHEeT,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLIMMIIUHDI.

a) oCHOBHas nuteparypa:

Ne n/n NCcToYHMK

XKykos [1.A. AHanuTuyeckasa reomeTpusi U nMHerHas anrebpa: moaynb 1.
AHanutnyeckas reometpus: [16+] / [I.A. XKykos ; KOXHbIN hegepanbHbin
yHuBepcuteT. — PoctoB-Ha-[loHy; TaraHpor: KOXHbIn heagepanbHbl YHUBEPCUTET,
2017.—42 c.: un (OBC «YHuBepcutetckasa bubnuoteka online»)

Menesa A.M. JluHenHas anrebpa. AHanutnyeckasa reomeTpusa: yuebHoe nocobue:
[16+] / A.M. UeneBa, N.N. Mpunyukasn, N.0. YepHbix; HoBocnbupckui

2 rocyapCTBEHHbIN TEXHNUYECKUA YHUBEPCUTET. — 5-e n3a-e, ucnp. n gon. —
HoBocnbunpck: HoBocmbupckuii rocyaapCTBeHHbIN TeXHUYeckuin yHusepcutet, 2019.
— 183 c.: vn., Tabn. (3bC «YHuBepcuteTckasn bubnmoteka online»)—

MpockypsikoB .B. COopHUK 3agay no nuHenHon anrebpe [OneKTpoHHbIN pecypc):
3 y4yebHoe nocobue / MNMpockypsikoB N.B. — 14-e nag., ctep. — CaHkr-lNeTepbypr:
JNanb, 2019 .— 476 c.

INNeposckas E.B. JluHenHasa anrebpa n aHanutnyeckas reomeTpus : cOOpHUK 3agad /
4 E.B. Jleposckas .— Mocksa: Anbtanp : MTABT, 2017 .— 100 c. : un. (3bC
«YHuBepcuteTckas bubnmoteka online»)

6) gononHUTeNbHasa nuTepaTypa:

Ne n/n NcTOYHMK

Knetenuk [.B. C60opHMK 3a0a4 No aHanUTMyeckon reomeTpumn: y4ebHoe nocobne
1 ans sysoB / [1.B. Knetenuk; nog pea. H.B. Edoumosa — Usg. 17e, ctep. — CI16:
Mpodeccusa, 2007 — 199c.

Tennos C.E. JlnHenHaa anrebpa n aHanutuyeckasi reomeTpus: y4ebHo-
npakTnyeckoe nocodbue: [16+] / C.E. Tennos, A.H. PomaHHukoB. — MockBa:

2 EBpasunckmin oTkpbITbin MHCTUTYT, 2011. — 271 ¢ .( OBC «YHuBepcuteTckas
6ubnuoteka online»
YeronuH A.T1. JluHenHasa anrebpa n aHanutuyeckasa reometpus: yuebHoe nocobue:
3 [16+] / A.T1. YeronuH ; KOXHbIN (heaepanbHbi yHUBEpCUTET. — POocTOB-Ha-LOHY:

FOXxHbIN dbeneparnbHbii yHuBepeuteT, 2015. — 149 c. (OBC «YHuBepcutetckas
bubnunoteka online»)



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5659&TERM=%D0%9B%D0%B5%D0%B4%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F,%20%D0%95.%20%D0%92.%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5659&TERM=%D0%9F%D1%80%D0%BE%D1%81%D0%BA%D1%83%D1%80%D1%8F%D0%BA%D0%BE%D0%B2,%20%D0%98.%20%D0%92.%5B1,1004,4,101%5D&LANG=rus

B) MHGOPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHbIE pecypchl (0dumumanbHble pecypchl
NHTEpHET)™:

Ne n/n Pecypc
1 www.lib.vsu.ru — 3HB BI'Y
2 http://biblioclub.ru/- 9BC «YHuBepcanbHas 6ubnumoteka online»
3 http.//e.lanbook/com/ - SBC «JlaHb»

* BHauvane ykasbiBatoTca OBC, ¢ koTopbiMM MMetoTca poroBopa y BIY, 3atem OTKpbITble 3MNEKTPOHHO-
obpa3zoBaTernbHble pecypchl, OHManH-kypcbl, AYMK

16. lMepeyeHb y4yebHO-mMeTOAMYECKOro obecneyvyeHUs AN CaMOCTOATeNbHOM pPaboTbl
(y4ebHo-memoduyeckue pekoMmeHOayuu, nocobusi, 3adayvyHuKkuU, Memodudyeckue yKa3aHUusi 110 8bINOIHEHUK
npakmu4eckux (KOHMpPOsbHbIX), Kypcosbix pabom u 0p.)

Kypc ancumnnmHbl NOCTPOeH Takum 06pa3oM, YToObl NO3BOSNUTL CTYAEHTaM MaKCUMarnbHO
NposBUTb CNOCOBOHOCTb K caMocTosTenbHoM paboTe. [1ns ycnewHon caMmoCToATENbHON paboThl
npeanonaraeTcya TECHbIA KOHTAKT C NpenofaBaTenem.

N3y4eHne gmucumnnuHbl crnegyeT HaunHaTb ¢ npopaboTkm HacTosAwen paboyen
nporpaMmmbl, ocoboe BHMUMaHWE yaenss uensam n 3agadam, CTPYKType 1 CoOaepXKaHUIo Kypca.

CTyneHTam pekomeHayeTcs nonyuntb B 6nbnuoteke yyebHyto nutepaTypy no
ancumnnuHe, Heobxogmmytro ons appekTuBHOM paboThl Ha BCEX BUAAX ayaANTOPHbIX 3aHATUR, a
TaKkKe Ans caMoCTOATENbHOM PaboTbl MO U3YHEHUIO AUCUUMINHBI.

CBoeBpeMeHHOe N Ka4eCTBEHHOE BbINOIHEHNE CaMOCTOATENbHOW paboTbl 6asmpyeTca Ha
cobnogeHnn HaCTOALLMX pEKOMEHAALNA N N3yHEHUN peKOMeHO40BaHHOW nutepatypbl. CTyaeHT
MOXET LOMNOSTHUTb CNNCOK MCNOMNb30BAaHHOW NUTepaTypbl COBPEMEHHBIMN NCTOYHMKAMMU HE
npeAacTaBnNeHHbIMU B CNUCKE PEKOMEHAOBAHHOW NUTepaTypsbl, U B AanbHENLWeEM NCNOSb30BaTb
cOOCTBEHHbIE NOArOTOBMEHHbIE Y4ebHbIE MaTepumarnsi.

YcnelwHoe 0CBOeHMe Kypca npeanonaraet akTMBHOE, TBOPYECKOe yyacTue CTyaeHTa
nyTem niaHoMepHON, NOBCEAHEBHOM paboTbI.

17. OO6pasoBaTenbHble TEXHOMOrMU, WUCMNOSb3yeMble MNpU peanusauum y4yebHomn
OUCUMNIINHBI, BKMOYaA [AOUCTAHUMOHHbIe obpa3oBaTtenbHble TexHonorun (AOOT),
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0ByyYeHue): Nnekunn, NpakTU4ecKne 3aHATUNA

I'Ile peanun3auun ANCUUNIINHBbI MOTYT MCNOJIb30BATbLCA TEXHOJ1I0ITMN 3NEKTPOHHOIO o6yquvm n
ONCTaHUMNOHHbIE 06pa3OBaTeJ'Ibele TexHonorum Ha 6ase noprtana edu.vsu.ru.

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUNIIUHDbI: JlekymoHHas ayamTopud

AyauTopusi, Aocka MeroBasi Unm MapKkepHasi, CTorbl, CTyNbsi B HEOOXOAMMOM KONUYecTBe.



http://biblioclub.ru/-

19. OueHou4HbIe cpeacTBa ANsi NPOBEeAEHUA TEKYLIEN U NPOMEXYTOYHOU aTTecTauum

MopsaoK OLEHKN 0CBOEHMS 0By4YaloLmMMmcs y4ebHoro maTepuana onpeaenserca
coep)XaHneM crieayLmx pasaenos AUCLUUMIUHBIL:

HanmeHoBaHue

Ne pasfena Komnere | ylHAMKaTop(t OueHoYHble cpeacTea

n/n ANCUMNITNHbI HUMA(K) ?(gﬁﬁgﬁ);ﬁsm H PeA
(Moayns)

1. | Paspenbl 1-8 OrlnK-1 OlK-1.1 KM, TecTbl

2. | Paspenbl 1-8 OrK-1 OrlK-1.1 KM, TecTbl
[MpomexyToyHas aTtTecTayus [NepeyeHb BOMpocos
doopma KOHTPOIS - 3K3aMeH lMpakTnyeckoe 3agaHue

20. TunoBble OLEHOYHbLIE cpeAcTBA M MeToAMYECKMEe MaTepuanbl, onpegensioLwume
npoueaypbl OLleHUBaHUS.

20.1 TeKyLWMN KOHTPOSIb YCNEeBaeMOCTMU.

KoHTponb ycneBaeMocTu No ANCLMMINHE OCYLLECTBASETCA C MOMOLLbIO CreayoLwwmx
OLIEHOYHbIX CPEACTB:
TecToBble 3agaHna. KoHTponbHas paboTa

Tekywne aTTectaumm NnpoBoasATcs B hopMe OTBETOB Ha BOMPOCHI U peLleHns 3agad

KOHTPOJIbHO-U3MEPUTENbHbLIX MaTepunarosB.

Tekywasn atrectaumusa Ne 1

1. CmewaHHoe nponsBegeHue.
2. YcnoBusi KONNMHEAPHOCTM U KOMMITAHAPHOCTU BEKTOPOB.
3.  ObpatHasa maTpuua. Heobxogmmoe 1 4ocTaTovHOE YCNOBUE CyLLECTBOBaHMS,

€[VHCTBEHHOCTb, hopMyria Ans BbluMCIEeHUs 06paTHON MaTpuLbl.
Tekywasn atrectaums Ne 2
1. YpaBHEHUsI NpsAMON B MPOCTPaHCTBE.

2. PaccTtosiHne oT TOYKM A0 NNOCKOCTW.

3. PaHr matpuupl. Teopema o 6a3aMcHOM MUHOpE.




Hepequb 3agaHuun ansa KOHTPOIJbHbIX p860T

KoHTponbHO-u3MepuTenbHbIn maTtepuan Ne 1.

1. BbluMcneHne yrnoB Mexay [OBYMsSI HEHyNeBbIMW BeKTOpaMu, Mexay npsMbiMM Ha
NAOCKOCTU, MeXAy MMOCKOCTAMM B MPOCTPAHCTBE, Mexay MpsiMOA M MIOCKOCTbIO B

NpoCTpaHCTBe.

2. Pewwutb cuctemy metogom llaycca, ykasatb obLee pelueHne n 0gHO YacTHOE:

2z @y —w3 —xy tws =1

x1 —x2 4x3 +x4 —225 =0
3z 43z —3z3 —3xs +dxy =2
47 <45x9 —br3 —-dxT4 Ty =3

3. TlpoBeputb, 06pasyloT nu cnegyowmne MaTpuubl 6asMc B NpOCTPaHCTBE KBaApaTHbIX

MaTpuL, BTOPOro nopsaka:
3 2 2 —1 3 =1 —4 6
-1 4 )° -4 2 )7 -2 -2 )’ | P
KoHTponbHO-n3MeputenbHbin maTtepuan Ne 2.

1. [HokasaTb, 4TO TpeyronbHWK C BepwwuHamn P(-2,-1), Q(6,1), R(3,4) sBnseTtcs
NPSAMOYTOSbHbIM.

2. OnpegenuTb TWM MOBEPXHOCTM W MNPUBECTM €€ K KaHOHMYeCKoMy Buay
0x? + 162 4 362 — 18x+64y — 21624253 = 0

3.

Jana marpura guneiinoro oneparopa A B 6azuce B = (€1, €2):

(53)

Haiitu ee maTpumy B 6a3uce B: €, = —é1 + €2, éh = €1 — 2é3.
puiLy I ; 2



KoHTponbHO-uameputensHbin matepuan Ne 3.

1. [puBegeHve obwero ypaBHEHWS KPMBOW BTOPOro mnopsgka Ha  MrOCKOCTU
KaHOHMYEeCKOMY BUay.
2. CoctaButb ypaBHeHUe BuccekTpucbl mexagy npambiMm 2x - 3y - 5 =0, 6x - 4y + 7 = 0,

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

3. PewuTtb MaTpuyHOE ypaBHEHUE:

1 3 4
X =g =5 A :(_; _13)
2 o 4

20.2 NMpomexyToyHasa aTrecTauusa

MpomexyToyHas aTtTecTaumsi No AUCUMUMNMMHE OCYLLECTBNSETCS C MOMOLLbIO CrieayHLLmMX
OLeHOYHbIX cpeacTB: CobecenoBaHmne Mo ak3ameHaLMOoHHbIM buneTam.

NEPEYEHb BOMNPOCOB

1. TleomeTpuyeckme BEKTOPbI: onpeaeneHme, onepaunmn CnoXxXeHns BEKTOPOB U YMHOXEHUS
BEKTOpPa Ha BELLECTBEHHOE YNCO, CBOMCTBA onepauunin.

2. JInHenHble KOMOMHaALMN reOMETPUYECKMX BEKTOPOB, NMMHENHAA 3aBUCMMOCTb U
HEe3aBMCUMOCTb, Ba3nc 1 eANHCTBEHHOCTb pasnoXeHne BekTopa no 6asucy, npeobpasoBaHune
KoopAWHaT NPU CNOXEHUWN BEKTOPOB U YMHOXEHMM Ha YMCIO.

3. [ekapToBa cuctemMa KoopauHaT: KoopauHaTbl TOYKU U BEKTOpaA, 3a4aHHOro ABYMS
TOYKaMu, geneHme oTpeska B 4aHHOM OTHOLLEHUN.

4. TllongapHaga cuctema KoopauHaT Ha NMoCKOCTU, UMnnHapudeckas u cpepudeckas
CUCTEMbI KOOPAMHAT B NPOCTPAHCTBE.

5. CkansipHoe npounsBegeHne reoOMeETPUYECKMX BEKTOPOB: onpeaerieHne u OCHOBHbIE
CBOMCTBA, cKansipHoe npousBeaeHne NMHENHbIX KOMBrHaunn, hopmMyna ckanspHoro
Npoun3BeAeHNsa B KOOpANHATaxX B OPTOHOPMUPOBaHHOM Basnce, BblipaXXeHne AfvHbl BeKTopa U
yrna mexagy HeHyneBbIMU BEKTOpPaMn Yepes ckanspHoe npovseseneHme, opmyrnbl
OpPTOroHasibHON NPOEeKLMM BEKTOPA Ha HanpasfieHMe HEeHYNEeBOro BEKTOpa U pasnoXeHus
BEKTOpa Mo OpTOroHaribHoOMy 6asucy.

6. BekTopHOe NponsBegeHne reoMeTpuyeCcKUX BEKTOPOB: onpeaereHmne, OCHOBHbIE

CBOWCTBA, BEKTOPHOE NPOM3BeAEHMNE NMNHENHBIX KOMOUHaLMIA, hopMyna BEKTOPHOro



Npoun3BeAEHNA B NpaBOM OPTOHOPMMPOBaAHHOM Ba3nce, OpMEHTUPOBaHHAA Nnowanb
naparnnenorpaMmma Ha nyioCcKoCTU 1 onpeaenuTens BTOPOro nopsigka.

7. CMelwaHHOe Npoun3BedeHne reoMeTpUYECKMX BEKTOPOB: onpeaereHne, OCHOBHbIE
CBOWCTBA, CBSI3b C OPUEHTUPYEMbIM 0OBEMOM napannenenunena n BolpaxxeHme yepes
KoopAuHaTbl B MpaBOM OPTOHOPMMPOBaAHHOM Ga3uce B BUAE onpeaenuTens TpeTbero nopsigka.

8. [ononHuTenbHble CBOMCTBA BEKTOPHOIO NPOU3BEAEHNA: JBONHOE BEKTOPHOE
npounsBeaeHne, ToXAecTBo AkobK, ckandapHoe NnpoussedeHne ABYX BEKTOPHbIX NPON3BEAEHUN,
dopmyria KOCMHYCOB chepuyeckon reoMeTpumn, BEKTOPHOE npousseaeHne n opmyrnbl
Kpamepa.

9. [MpeobpasoBaHne kKoOpanHAT BEKTOPA U TOYKM Npu 3ameHe Gasnca n gekapToBoWn
CUCTeMbl KOOPAMHAT, BUA napansiesibHbIX NepeHOCoB, OTPaKeHU 1 MOBOPOTOB MIOCKOCTU B
KoopauHaTax B NOAXOAALLEeN AeKapToBOM CUCTEME KOOpAMHAT.

10. YpaBHEeHUs NPSAMOM Ha NIOCKOCTU: obLiee, HopMarbHOe, B OTpPe3Kax KOOpAMHATHbIX
oceWn, napaMmeTpuyeckme, KaHOHUYecKoe, No ABYM TOYKaM, Yepes onpeaennTtenb.

11. YpaBHEeHUs NSI0CKOCTU B MPOCTPaHCTBE: obLlee, HopMmarbHOe, B OTpe3Kax KOOPANHATHbLIX
0oCeWn, NnapaMeTpuyeckme, KaHOHNYECKoe, No TPeM ToYKaM, Yepes onpenenuTens.

12. YpaBHeHUs NPAMON B NPOCTPAHCTBE: 3ajlaHNe CUCTEMOWN [BYX NIMHENHbIX YPaBHEHWN,
napamMmeTpuyeckme ypaBHEHUS, KAHOHMYECKOe, MO ABYM TOYKaM.

13. PopMysibl PaCCTOSAHUN MeXAy ABYMSI TOMKaMU, OT TOYKM A0 NPAMOKM Ha MAOCKOCTH, OT
TOYKM A0 NSIOCKOCTM B NPOCTPAHCTBE, OT TOYKN 4O NPSIMON B NMPOCTPaHCTBE, MeXay
napannenbHbIMN N CKPELLMBAKOLLMMNCS NPSAMbIMU B NPOCTPaHCTBE.

14. BbluncrneHve yrnos Mexay ABYMsi HEHYNEBbIMU BEKTOpPaMU, MeXay NpsMbIMA Ha
NNOCKOCTU, MeXAy NIIOCKOCTAMU B MPOCTPAHCTBE, MeXAy NPAMOM U MIOCKOCTLIO B
NpPOCTPaHCTBE.

15. ANnunc: KaHOHNYECKOE ypaBHEHME, CBOMCTBA CUMMETPUM U XapaKTEPUCTUKMN,
dookanbHoe, AMpeKTopuanbHOe U ONTUYECKOE CBOMCTRA.

16. Mnepbona: KaHOHWYeCcKoe ypaBHEHME, CBOMCTBA CUMMETPUN N XapaKTEPUCTUKN,
dookarnbHoe, AMpeKTopuanbHoe 1 ONTUYEeCKOe CBOMCTBA.

17. lNMapabona: KAaHOHMYECKOE ypaBHEHNE, CBOMCTBA CUMMETPUN U XapaKTEPUCTUKM,
dokanbHO-anpeKTopmanbHoOe N ONTUYEeCKoe CBONCTBA.

18. lNMpmBeaeHne obLlero ypaBHeEHUS KPUBOW BTOPOro Nopsiika Ha NOCKOCTU KaHOHUYECKOMY
BUAY.

19. Annuncong: KaHOHMYECKOE YPaBHEHNE, CBOMCTBA CUMMETPUN U XapaKTEPUCTUKM,
Teopema 0 KpPYroBbIX CEYEHUNAX.

20. KoHyc: KaHOHUYeCcKoe ypaBHEHME, CBOMCTBA CUMMETPUN, TEOPEMA O MIIOCKUX CEYEHNAX

KPYroBOro KoHyca.



21. OQHONOMOCTHBLIN U ABYNOMOCTHbLIN rMNepbononabl: KAHOHNYECKOE YpaBHEHNE, CBOMCTBA
CMMMETPUU, TeopemMa O NPAMOSNIMHENHBIX 0O6pa3yoLLMX.

22. AnnunTu4ecknin n rmnepdonunyecknin napabononbl: KAHOHNYECKOE YpaBHEHNE,
CBOMCTBaA CUMMETPUN, TeopeMa O NPSIMOSIMHENHbIX 06pasyoLLmX.

23. Knaccudmkaums n Bug LMIMHOPUYECKUX NOBEPXHOCTEN.

24. ApudmeTtunyeckoe npocTpaHcTso R".

25. Matpuupl. Onepaumn Hag maTtpyuamMmu. ACCOUMaTUBHOCTb YMHOXEHUS MaTpul,.
KBagpaTtHble maTpuLbl.

26. Onpegenutenu n-ro nopsgka. Anrebpanyeckne gononHeHna n mmHopbl. CBoncTea
onpegenutenen. Onpegenutens BaHaepmoHaa.

27. ObpaTtHasa maTtpuua. HeobxogmMmoe n goctaTtoMHOE YCroBMe CyLeCTBOBaHWS,
€0VHCTBEHHOCTb, (hopMyna Ans Bbl4UCNEHUss 0BpaTHOW MaTpuLbl.

28. PasnnyHblie ¢opMbl 3anNmncu CUCTEM JNIMHENHBIX ypaBHEHUI. CUCTEMbI, pellaemMble no
npasuny Kpamepa.

29. PaHr matpuubl. Teopema o 6a3McHOM MUHOpE.

30. MeTogbl BbluMCIieHNA paHra maTtpuubl. Teopema KpoHekepa-Kanennu.

31. dyHoameHTanbHasa cuctema peLlleHni ans OagHOPOAHON CUCTEMbI NIMHENHbIX YPaBHEHUN.
CTtpykTypa obLiero peweH1s gnsg HeOOHOPOOAHON CUCTEMbI IMHENHBIX YPaBHEHWNA.

32. MeTtop "aycca pelleHnsa CMCTeM IMHENHBIX YPaBHEHUN.

33. JlnHenHble npocTpaHcTBa. Onpegenenuve, npumepsl. JlInHenHas 3aBMCUMOCTb U
He3aBMCUMOCTb BEKTOPOB. basnc B IMHEMHOM NPOCTpPaHCTBE.

34. Teopewmsbl 0 6asumce. PaamepHOCTb NpocTpaHcTia. [NpuMepbl KOHEYHOMEPHBIX U
GeCKOHEYHOMEPHbIX NPOCTPAHCTB.

35. MatpuyHasa opma pasnoxeHus no 6asmcy. Matpuua nepexofa kK HoBoMy 6asucy.
dopmynbl npeobpaszoBaHns KOOpAUHAT Npy n3amMeHeHnn 6asnca.

36. NMoanpocTpaHCcTBa NIMHENHOIO NPOCTPAHCTBA, NIMHENHbIE MHOroobpasus. MNpumepsl.
JInHenHasa obonoyka cuctemol BekTopoB. CyMma 1 nepeceyeHme nognpocTpaHcTs. [Npamas
CyMMa NnognpoCcTPaHCTB.

37. EBknnposbl npocTtpaHcTea. [Npumepsl. HepaseHcTBo Kowun-byHsikoBckoro. Hopma
BEKTOpPa, Yron Mexagy BeKTopaMun, OpToroHarnbHble BEKTOPbI.

38. OpTOHOPMMPOBaHHLIN Ba3nc B €BKNMOOBOM NpocTpaHcTBe. [poekumns BekTopa. Npouecc
opTtoroHanusauuu Npama-lmngTa.

39. JlnHenHble onepatopsbl. Npumepbl. MaTpuua nuHenHoro onepatopa. MisameHeHne
MaTpuLbl IMHEMHOrO onepartopa Npu Nnepexoae kK HoBoMy Gasucy.

40. Agpo n obpas nuHenHoro onepartopa. [JedekT n paHr nMHENHOro onepaTopa.



41. Cymma nMHenHbIX onepaTopoBs, NPoM3BeAEHNE NMHENHOIO onepartopa Ha Y1cno,
npovsBeaeHne NUHenHblx onepatopoB. O6paTHbIN onepaTop 1 yCroBus ero CyLeCcTBOBaHMS.

42. CobCTBEHHbIE Yncna n cOBCTBEHHbIE BEKTOPLI JIMHEMHONO oneparopa.
Xapaktepuctnyeckoe ypasHeHue. [puBegeHne maTpuubl JIMHENHOrO onepaTopa K
AnaroHarbHOMY BUAY.

43. ConpsbkeHHbI onepaTtop, ero cesonctaa. CamocornpskeHHble ornepaTopbl. YHUTapPHbIe
onepaTtopsl. [NpuBeaeHne maTpuLbl CaMOCOMNPSXKEHHOro onepartopa K AnaroHanbHOMY BUaY.

44. bunuHenHble hopmbl. Bua bunmHenHon popmbl B omkcnpoBaHHOM Baauce. lNepexoq K
HoBOMY 6asucy.

45. KBagpaTtuyHble popmbl. [1puBegeHue kBagpaTtUYHON hOpMbl K KAHOHUYECKOMY BUAY
mMeTogom Jlarpanxa. [NonoxmntensHoO onpeaeneHHble kKBagpaTudHble oopmbl. Kputepui

CunbBecTpa NonoXunTensHOM onpeaeneHHoOCTN KBaapaTuiHom opMmbl.

Ons oueHMBaHWA pe3ynbTaToB OOy4yeHMsi Ha 3K3aMeHe wucnonb3yetcs 4-6annbHas Lwkana:
«OTIUYHOY», «XOPOLLO», «YOOBNETBOPUTENBHOY, «HEYAOBMNETBOPUTENBHOY.

COOTHOLLIEHNEe  KPUTEPMEB  OLIGHMBaHWA  KOMMETEHLMN, YPOBHSA  CPOPMUPOBAHHOCTU
KOMMETEHLIMI 1 LLKanbl OLEHOK Ha K3aMeHe.

YpoBeHb
KpuTepun oLeHnBaHUs KOMMNETEHLNN chopmupoBaHH | Llkana oueHok
ocTh
KOMMeTeHuMin

O6y4aroLmnncs MMeeT NofnHoe 3HaHNe TEOPETUYECKOIO MoBbILEHHbIN OTtnnyHo
Kypca AMCUUMNINHBI, CNOCOBEH MNIOCTPUPOBATL OTBET YPOBEHb
npuMepamu, paktamu, AaHHbIMU HaY4YHbIX
nccnegoBaHUn, NPUMEHATb TEOPETUYECKNE 3HAHUSA A5
peLLeHnsa NpakTUYeCcKnx 3agay, BXoOALWMNX B NMporpaMmmy.
OOyyvarLwninca nmeeT xopoluee 3HaHNne TEOPETUYECKOro BaszoBblii Xopouwo
Kypca, BO3MOXHbl HEKOTOPbIE He4O4YEeTbl, CNOCOBEH YPOBEHb
AaBaTb NpaBuUiibHbIE OTBETLI HA AOMNOMHUTENbHbIE
BOMNPOCHI, yMEET peLuaTb 3agayn no 6onbLien yactm
Kypca.
OObyvatowminca Bnageet 3HaHNEM OCHOBHbIX MOMEHTOB MoporoBbin YooenersopuTe
TeopeTnyeckoro Kypca (popmyn, Teopem), ymeet YpOBEHb NbBHO
pellaTb NpocTenLmne 3agaym no Kypcey.
Y obByyatoLerocst OTCYTCTBYHOT 3HAHNA OCHOBHbIX - Heynosnetrsopu
MOMEHTOB TEOPETUYECKOro Kypca, OTCYTCTBUE TenbHO
NPaKTUYECKNX HABbIKOB NPY peLleHnn 3aaad.




JNIUCT COrNACOBAHUN

PABOYASA MPOrPAMMA YYEEHOW ONCLMNNNHDI

HanpaeneHue/cneymansHocTb: 12.03.03 PoToHUKA 1 onTonHdopMaTmKa

Oucumnnnunua: 61.0.13 AHanutndeckas reomeTpusa U nuHenHasa anredpa

Mpodomnb nogrotoBkn: POTOHMKA M ONTOMHOPMATMKA

dopma 0byyeHuns: ovHas

YyebHbit rog: 2024/2025

OTBETCTBEHHbIN UCNOMHUTENb

3aB. kacheapon matemaTmnyecKom y
PU3MKN U MIHPOPMALMOHHBIX TEXHOMOMNI repacasn &[ C.A. lNepecenkos 28.06.2024

NcnonHutenu

[oueHT Kadpeapbl MaTeMaTUYECKON

PU3MKN U MHPOPMALMOHHBLIX TEXHONOTNI E.W. OepeBarnHa 28.06.2024
COINMACOBAHO
Kypatop OOIl
Nno HanpaeneHuo/cneynanbHOCTH .. 2024
rnoonucek pacwughposka nodnucu
HauyanbHuk otaena obcnyxusanua 3HB . 2024
rnodnucek pacuwiughposka nodnucu

Mporpamma pekomeHgoBaHa Hay4yHO-MeToONYECKMM COBETOM (PU3nMYeckoro dakynbrera,
npotokon Ne6 ot 27.06.2024r.




