MMNHOBPHAYKN POCCUN
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBEPA3OBATESTbHOE YYPEXKOEHVE
BbICLUETO OBPA3OBAHUA

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

YTBEPXOAIO

3aBeqytowmm kaegpomn
MaTeMaTU4eCKon OU3NKN n
MHAPOPMALNOHHBIX TEXHOMOMNI

C.A. lNepecenkos

28.06.2022r

PABOYAS MPOrPAMMA YYEEHOW OUCLMMNIUHBI

B51.0.15 AHanuTu4yeckas reomeTpus U NMHeNHasa anreépa

1. Kog ¥ HaumMeHOBaHMe HanpaBlieHUs1 NnoAroToBku/cneynanbHOCTH:
03.03.03 Pagnoduanka
2. NMpodunb noarotoBku/cneumanmsaumna: Pagnodusnka n anekTpoHunka.

3. Ksanudukaumsa BbinyckHuka: 6akanasp
4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevarowan 3a peanusaumio aucumnnuHbl: 0803 kadegpa maTemMaTu4eckomn
dn3nKM U MHPOPMALIMOHHBLIX TEXHOJTOTUMN.

6. CoctaButenu nporpammbl: JopodeeB Omntpun JIbBoBUY, KaHANAAT Prn3nKo-
MaTeMaTUYECKMUX HAYK, OAOLIEHT

7. PekomeHaoBaHa: Hay4yHo-mMeToan4yecknm coBeTtomMm husmndeckoro dakynbrera,
npoTokon Ne6 ot 27.06.2022r.

8. YueOHbIn roa: 2022/2023 CemecTp(bl): 1, 2



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenv AncumnnuvHbl:

- (hbopmMumpoBaHme y CTyAEeHTOB HayarbHbIX 3HAHUW NO aHaNUTUYECKON reoMeTpuu,
HeobXxo4MMbIX 519 U3yHeHUsa Apyrnx AUCUUMNINH cneunanbHOCTU; pa3BUTME HaBbIKOB peLUeHus
3a4ad U3 aHanUTUYeCKOn reoMeTpun;

- OBMnajeHne HavyarbHbIMU 3HAHUSMW NO NMHENHOW anrebpe, HeobxoauMbIMU NS N3y4eHUs
APYrux QUCUUNIIYH cneumanbHOCTY;

- 3HAKOMCTBO CTYEHTOB C OCHOBHbIMW MOHATUAMM U MeTOA4aMU NIMHENHON anrebpsl;

- (hbopmMurpoBaHne y CTy4EeHTOB Hay4YHOro MaTemMaTU4YeCKoro MbllfEeHNs, YMEHUA NPUMEHSATb
MaTemMaTuyeckun annapart Anga uccrnefoBaHus PrUsnyeckmx npoLeccos;

- (bopmumpoBaHme y obyyatomxca onpeaeneHHoro coctaBa KOMneTeHUmn (pesynbTaToB
OCBOEHUSA) ANd NOArOoTOBKN K NPOdeCCUOHanbHoON AeATeNbHOCTH.

OcHoBHbIMM 3aga4amm y4ebHON OMCUMNINHBLI ABASOTCS:

- bopmmnpoBaHMe BCECTOPOHHUX 3HaHUIM 06 OCHOBHbIX anrebpanyecknx CTpyKTypax n OCHoBax
aHanuMTU4eCcKom reomeTpumn, NnpuobpeTeHne CTyaeHTaMn HaBbIKOB U YMEHUIN NO PELLEHMIO
anrebpanyeckux 1 reoMeTprMyecknx 3agav;

- (bopmMmnpoBaHme BCECTOPOHHUX 3HAHUN 06 OCHOBax NuHenHon anredpsbl. B kypce aaHHOM
ANCLMNITMHBI CTYAEHTbI OBNaeBaloT 3HAHUSIMWU NO TakuM pasgenam NiMHenHon anrebpbl, Kak
NHEerHbIe NPOCTPaHCTBA N onepaTtopbl, anrebpa maTpul, CUCTEMbI NIMHENHBIX YPaBHEHW.

10. MecTo yye6HOM ancumnnuHbl B cTpykTtype OOIM: JucumnnnHa « AHanutnyeckas
reoMeTpusa 1 nMHenHas anrebpa» OTHOCUTCH K eCTeCTBEHHOHAy4YHOMY MaTemMaTuyYeckoMy
LUKNY, ABNASCb HEOTHEMIIEMON YacTblo NpegMeTHOM obnactn «MatemaTukar.
MpeawecTByOWMX ANCLMNITUH HET.

AvcumnnuHel, KOTOPbIM NpealwecTByeT AaHHas QUCLMNINNHA:

1. «<HavepTtartenbHas reomeTpusa» (61.0.19);

2. «duckpeTHaa maTtematuka» (b1.B.01).

3. «MaTemaTu4eckas noruka n Teopus anroputmos» (b1.B.07);

4. «AndbdepeHumansbHble U HTerpanbHble ypaBHeHunsa» (61.0.09).

11. MnaHupyeMbie pe3ynbTaTbl OOy4YeHUSA MO AUCLMUNIIMHE/MOAYNIO (3HAHUS, YMeHuUs,
HaBblKW), COOTHECEHHbIe C NNIaHUPyeMbIMU pe3yfibTaTaMu OCBOeHUS o6pa3oBaTesibHOM
nporpaMmmbl (KOMNETEHLMSAMU) U MHAUKATOPaMU UX AOCTUXKEHUA:

Kog HassaHue Koga( WNHankaTop(bl) [MnaHvpyemble pesynbTarhl
KOMneTeHumm bl) oby4eHuns

OlK- | CnocobeH Or1K- | BniageeT 3HaHusaMHN [leMoHCTpupyeT 3HaHuSA

1 NPUMEHATb 1.1 dyHOaMeHTarbHbIX dyHOaMeHTarnbHbIX 3aKOHOB
6asoBble pasgenoB MaTeMaTuku nNpMpoabl N OCHOBHbLIX (PU3NYECKNX
3HaHUA B N MaTeMaTUYECKNX 3aKOHOB.
obnactn
dunsunko-
MaTemMaTmnyeck
X v (nnm) OlK- | CosgaeT 1 npumeHsieT MpuMeHsieT branyeckme 3aKoHb 1
€CTECTBEHHbIX | 4 5 | MmaTemaTUYeckue MOdeNM | MaTeMaTUYECKUE MeToab! S
Hayk B cpepe B CBOEi NPaKTUYECKOM peLLeHns 3a4a4 TeopeTUYeCcKoro 1
CcBOEM [esTENBLHOCTM NPVKINagHoro XxapakTepa.
npodeccunoHan
bHOW
AeATenbHOCTH




12. O6bemM AMcUMNIIUHBbI B 3a4eTHbIX eauHULUax/yac. (s coomeemcmsuu ¢ y4ebHbIM MIaHoOM) —
7/252.

dopma NpoMeXXyTOYHOM aTTecTauum - 3a4€T, 3K3aMeH

13. TpypoemkocTb No BuAam y4yeb6Homn paboTbl

TpyooeMKoCTb
Bup yue6Hoit paGoTbl Bcero o cemecTpam
Ne 1 cemecTp Ne 2 cemecTp
AyOuTOpHbIE 3aHATUSA 136 68 68
nekuum 68 34 34
B TOM Yucne: | npakTuyeckune 68 34 34
nabopartopHble
CamocToaTenbHasa paboTta 86 46 40
B TOM 4mncne: Kypcoasi paboTa
(NpoekKT)
dopma NpoOMEXXYTOHHOM 36 36
aTTecTauuu
(3a4€ém, sk3aMeH —  4ac.)
WToro: 252 108 144
13.1. CopepxaHue QUCLUNIIUHDI
n/n Peannsauus
HanmeHoBaHune pasnena
ONCLUMNIINHBI C
pasgena CopepxaHue pasgena gucumnninHbl OMOLLBIO
ANCLUMNNNUHBI .
OHNanH-Kypca,
QYMK *
1. Jlekuun
1.1. MNpocTtenwmne [lekapToBbl KOOpAMHATLI HA NpsiMon. HanpaBreHHble
3agayv oTpesku. [lekapToBbl KOOPANHATLI HA NSTIOCKOCTU U B
aHanuTM4eckon | NnpocTtpaHcTie. [poekunst BEKTopa Ha OCb.
reomeTpun. PaccTosHue mexay oBymsa Todkamu. [leneHve
OoTpeska B AaHHOM OTHOLLEeHMW. [onsapHble,
chepuydeckue n UMNUHOPUYECKNE KOOPAUHATLI
Onpegenutenun BTOPOro n TpeTbero nopsgka. x
ceovncTtBa. Popmynbl Kpamepa ons cuctem aByx
ypaBHEHUI C OBYMS HEN3BECTHbIMU. PasnoxeHune
onpegenvTens no cTtpoke unu cronoéuy.
1.2. BekTopHas ["feomeTpuyeckme BekTOpbl. JIMHENHbIE onepaunn Hag
anrebpa. BeKTopamu. JInHenHasa 3aBMCUMOCTb BEKTOPOB.
JInHenHblE KOMBMHAUUKN OBYX U TPEX BEKTOPOB.
JInHenHasa 3aBMCUMOCTb YeTblpex BEKTOPOB. basuc.
AdprHHBIE CUCTEMBI KOOpAUHAT. Hanpasnswowme
KOCUHYCbI BEKTOpa. JIMHenHble CBOMCTBA NPOEKUUN.
CkanspHoe npounsseaeHune. Anrebpanyeckue
CBOWCTBA CKangpHoOro nponssegeHus. BolpaxeHue




CKanapHoro npou3eeaeHns B AeKapTOBbIX
NPSIMOYrofbHbIX KoopanHaTtax. [Npasble n neeble
TPOWKN BEKTOPOB. BekTopHOe npousseneHue.
Anrebpanyeckne cBoMCTBa BEKTOPHOIO
npounssefeHusi. CMellaHHoe NponsBeaeHne Tpex
BekTopoB. O6beM napannenenunega. BeipaxeHue
BEKTOPHOr0 1 CMeLUaHHOro npon3seneHus B
AekapToBbIX KoopauHatax. Popmyna aons
BblYMCNEHUSA OBOMHOIO BEKTOPHOIO NPon3BedeHus .

1.3. | JluHenHble YpaBHEHME NMHUM Ha NNTOCKOCTU. HessBHOe, ABHOE U
obpasbl napamMmeTpuyeckoe 3afaHus. YpaBHeHue
(Npsimas Ha NOBEPXHOCTW. YpaBHEHNE NMHUN B NPOCTPaHCTBE
nnockoctTn u B | PasannyHble opmbl ypaBHEHUS NPSMOW JIMHUM Ha
NPOCTPaHCTBE, | MNOCKOCTU. Yron mexay NpsiMbIMU Ha NITOCKOCTM.
NMOCKOCTB). Ycnosusa napannesibHOCTU 1 NepneHaukynapHoOCTU

NPAMbIX Ha NAIOCKOCTN. HOpMMpPOBaHHOE ypaBHEHME
npamon. OTKNOHEHME U PacCTOAHNE OT TOYKM A0
npsAMon. INy4ok npsmMbIx. PasnuyHble Buabl
ypaBHEHNA NNocKocTu. HopMmmnpoBaHHoOe ypaBHeHMEe
nnockocTn. OTKNOHEHNE U PACCTOSIHME OT TOYKU A0
npamoMn. [Ny4ykn n cBasku nnockocten. MNMpamasa nuHus
B NPOCTPaHCTBE. Yron mexay npambiMu. YCcrnosud
napannenbHOCTU U NepneHanKynsapHOCTU NPSMBbIX.
Css3ka npsimbix. BsanmHoe pacnonoxxeHne npsiMon
M NSIOCKOCTU B NPOCTPaAHCTBE. Yron Mexay npsMoun n
NNOCKOCTbIO. YCNOBMS nNapansienbHOCTN U
nepneHauKynapHOCTU MPSIMOW U MIIOCKOCTU.

1.4. Kpusble KaHoHMYeckne ypaBHeHUs annunca, runepoonsl n
BTOPOro napabonebl. MNonspHble ypaBHEHWS aNnunca,
nopsiaka. rmnepbonbl 1 napabonbl. Popmynbl NpeobpaszoBaHns
MoBepxHOCTH KoopAMHaT Ha MOCKOCTU N B MPOCTPaHCTBE.
BTOPOro MpuBegeHne K KAHOHMYECKOMY BUAY YpaBHEHWI
nopsgka. KpMBbIX BTOPOro nopsigka. NoBepxHOCTU BTOPOro

nopsgka.

1.5. MaTpuyHas ApudmeTnyeckoe n-mepHoe NPoCTPaHCTBO.
anrebpa. MaTpuupbl. Onepauun Hag maTpuuamu.

Cuctemsl Onpepgenutenu n-ro nopsgka. Cuctemsl, peliaemMble

NUHENHbIX no npasuny Kpamepa. PaHr matpuubl. Teopema o

ypaBHEHWUN. 6a3ncHoM MuHope. MeToabl BblYMCNEHNS paHra
MaTpuubl. Teopema KpoHekepa-Kanennu.
dyHOaMeHTanbHas cuctemMa pelueHnn ons
OHOPOOHOM CUCTEMBI JIMHENHBIX YPABHEHUN.
CtpykTypa obLiero pelweHnsa ana HeogHOPOOHOWM
CUCTEMbI NUHENHbIX ypaBHeHnn. MeTtog [Maycca.

1.6. | JluHenHble JInHenHble npocTpaHcTBa. JIMHenHo 3aBUCUMbIE U
NPOCTpPaHCTBA. | HE3aBUCKMMBbIE CUCTEMbI BEKTOPOB. basuc B

nHenHoM npocTtpaHcTBe. MaTpuyHasa dhopma
pasnoxeHusa no 6asucy. Matpuua nepexoaa K
HoBOMY Ga3ucy. ®opmynbl Nnpeobpa3oBaHNS
KoopauHaTt npu nameHeHum 6asmca.
MoaonpocTpaHcTBa IMHENHOrO NPOCTPaHCTBA,
NUHENHble MHoroobpasus. JlInHenHas obonoyka
cuctembl BekTopoB. Cymma 1 nepeceyeHune




nognpocTpaHcTB. [pamMas cymma nognpocTpaHCTB.
EBknngosbl npoctpaHcTBa. HepaseHcTBo Kowwum-
ByHakoBckoro. OpToHOPMMpPOBaHHbIM 6asuc.
IMpouecc opToroHanusauum [pama-LLmngra.

1.7.

JInHenHble
oneparopbl.

JInHenHble onepaTopbl. MaTpuua nuHenHoro
onepatopa. lameHeHne maTpuLbl NMMHENHOIO
onepaTtopa npu nepexoae K HoBomy 6asucy.
MponsBeneHne NnMHeNHbIX onepaTtopoB. Anrebpa
onepartopoB. MaTpuua cyMMbl, Npou3BeaeHns Ha
4YUCIIO M NPOU3BEAEHNS NMMHENHBLIX ONepaTopoB.
O6paTHbIn onepaTop. Aopo n obpas NMMHENHOTO
onepatopa. CobcTBEHHbIE YnCcna U COOCTBEHHbIE
BEKTOpPbI FIMHEWHOro oneparopa.
Xapaktepuctmnyeckoe ypaBHeHue. ConpspKeHHbIN
oneparop, ero ceonctea. Matpuua cConpsaXeHHoro
onepaTtopa B OPTOHOPMUPOBaHHOM Ga3suce.
CamoconpsikeHHble ornepaTopbl, yHUTapHble
onepaTtopsbl. [lpuBegeHne maTpuupl
CaMOCOMNPSAXEHHOro ornepartopa K gnaroHanbHOMy
BMAY.

1.8.

BunuHenHble n
KBagpaTU4Hble

dopMmbl.

JInHenHble popmbl. ConpspkeHHOe NPOCTPaHCTBO.
[1BoricTBeHHbIN Ba3nc. bunuHenHsie opmbl. Bug
BunmHenHon opmbl B hMKCMpOBaHHOM Gasuce.
Mepexoa k HoBomy 6a3ucy. HeBbIpoXaeHHbIE,
CUMMETPUYHBbIE N NOJTOXUTESBHO onpeaeneHHble
ounuHenHble dopmbl. KBagpaTuiHbie hopmbl.
MpuBeneHue kBagpaTU4HOM POPMbI K
KaHOHW4YeCcKoMy BMAy mMeToaom JlarpaHxa n Metogom
COB6CTBEHHbIX BEKTOPOB.

2. MpaKkTn4yeckmne 3aHATUA

2.1.

MNpocTtenwmne
3apgaun
aHanuMTu4eckoun
reomMeTpun.

[lekapToBbl KOOpAMHATLI HA NpsiMoW. HanpaBneHHble
oTpeskun. [lekapToBbl KOOPANHATLI HA NSTIOCKOCTU U B
npocTpaHcTBe. Npoekuns BekTopa Ha OCb.
PaccTtosHue mexay oBymsa Todkamu. [leneHve
OoTpeska B AaHHOM OTHOLLEeHMW. [onsapHble,
chepuyeckue n UMNUHOPUYECKNE KOOpAUHATLI
Onpegenutenun BTOPOro n TpeTbero nopsgka. Nx
ceovncTtBa. Popmynbl Kpamepa ons cuctem aByx
ypaBHEHUI C ABYMS HEN3BECTHbIMU. PasnoxeHune
onpegenvTens no cTtpoke unu cronoéuy.

2.2.

BekTopHas
anrebpa.

["feomeTpuyeckme BeKTopbl. JIMHENHbIE onepaunn Hag
BeKkTopamu. JInHenHasa 3aBUMCUMOCTb BEKTOPOB.
JInHenHblE KOMBMHAUUKN OBYX U TPEX BEKTOPOB.
JInHenHasa 3aBMCUMOCTb YeTblpex BEKTOPOB. basuc.
AdbrHHbIE CUCTEMBI KOOpAUHAT. Hanpasnswowme
KOCUHYCbI BEKTOpa. JIMHEenHbIe CBOMCTBA NPOEKUUMN.
CkanspHoe npounsseaeHune. Anrebpanyeckue
CBOWCTBa CKanapHoro nponsseneHus. BolpaxeHue
CKanspHoOro Npon3BeaeHnst B 4eKapTOBbIX
NPAMOYronbHbIX KoopauHaTtax. [1paBble u neBble
TPOVKN BEKTOPOB. BEKTOpHOE nponsBeaeHue.
Anrebpanyeckne CBOMCTBA BEKTOPHOIO
npounssegeHnsi. CMellaHHOe Npon3BeaeHmne Tpex




BekTopoB. O6bem napannenenunena. BoipaxkeHue
BEKTOPHOMO 1 CMELLaHHOro Npov3BeaeHns B
AekapToBbIX KoopanHatax. dopmyna ong
BblYUCIIEHMSA BONHOIO BEKTOPHOrO MPOoM3BESEHUS.

2.3. | IlnHenHble YpaBHeHVe NuHUKM Ha NnockocTn. HeasHoe, ABHOE n
obpasbl napameTpuyeckoe 3afaHus. YpaBHeHue
(npsimas Ha NOBEPXHOCTU. YpaBHEHNE NMHUN B MPOCTPaHCTBE
nockocTM U B | PasnnyHble oopMbl ypaBHEHNA NPSMOW NIMHUM Ha
NPOCTPaHCTBE, | NNOCKOCTU. Yron Mexay npsMbIMU Ha NITOCKOCTM.
NOCKOCTb). Ycnosus napannenbHOCTU U NepnenankynsapHOCTU

NPAMbIX Ha NAOCKOCTU. HOpMUPOBaHHOE ypaBHEHME
npsimon. OTKNOHEHWE U pacCToAHME OT TOYKM A0
npamoMn. [Ny4vok npsimbix. PasnuyHble BUAbI
ypaBHeHUs NnockocTn. HopmupoBaHHOE ypaBHeHne
nNockocTn. OTKNOHEHNE U PacCTOsIHME OT TOYKU A0
npsAMon. [y4kn n ceaskm nrockocten. MNpsamas nuHus
B MPOCTPaHCTBE. Yron mexay npsiMbiMu. Y CrioBus
napannenbHOCTU U NepneHANKYNAPHOCTU NPSAMbIX.
Cesska npsimbix. B3anmHoe pacnonoxeHne npamon
M NIIOCKOCTU B MPOCTPaAHCTBE. Yron mexay npsMon u
NNOCKOCTbIO. YCNOBUS napansienbHOCTN U
nepneHavKynsipHOCTU MPSIMOW U MITOCKOCTW.

24. Kpusble KaHoHun4yeckne ypaBHeHus annunca runepbonbl 1
BTOpOro napabonel. MNonspHble ypaBHEHUs annunca,
nopsgka. rmnep6onbl 1 napabonel. Popmynbl NpeobpasoBaHus
lMosepxHOCTU KOOPAMHAT Ha NIIOCKOCTU U B NPOCTPAaHCTBE.
BTOPOro lMpuBegeHne K KAaHOHMYECKOMY BUAY YpaBHEHUI
nopsiaka. KpMBbIX BTOPOro nopsaka. lNpveeaeHue K

KaHOHWYeCKOMY BUAOY ypaBHEHUN KPUBbLIX BTOPOro
nopsiaka. [loBepxHOCTU BTOPOro nopsigka.

2.5. MaTpuyHas ApudmeTnyeckoe n-mepHoe NPoCTPaHCTBO.
anrebpa. MaTpuupbl. Onepauuu Hag maTpuuamMmu.

Cucrtemsl Onpepgenutenu n-ro nopsgka. Cuctemsl, peliaemMble

NUHENHbIX no npasuny Kpamepa. PaHr matpuubl. Teopema o

ypaBHEHUN. 6a3ncHoM MuHope. MeToabl BbIYMCNEHNS paHra
MaTpuubl. Teopema KpoHekepa-Kanennu.
dyHOaMeHTanbHas cuctema pelueHnn ons
OHOPOOHOM CUCTEMBI JIMHENHBIX YPaBHEHUN.
CTtpykTypa obLiero pelweHnsa ana HeogHOPOOHOW
CcUcTeMbl NUHENHbIX ypaBHeHnn. MeTtog [Maycca.

2.6. | JluHenHble JInHenHble npocTpaHcTBa. JIMHenHo 3aBUCUMbIE U
NPOCTPaAHCTBA. | HE3aBMCUMblE CUCTEMbI BEKTOPOB. basunc B

nHenHoM npocTtpaHcTBe. MaTpuyHasa dopma
pasnoxeHus no 6asucy. Matpuua nepexoaa K
HoBOMY 6a3ucy. Popmynbl NnpeobpasoBaHNS
KoopauHaTt npu nameHeHum 6asmca.
MoanpocTpaHcTBa IMHENHOrO NPOCTPaHCTBA,
NUHENHble MHoroobpasus. JlInHenHas obonoyka
cuctembl BekTopoB. CymMMma n nepeceyeHne
nognpocTpaHcTB. [psamMas cymma noanpocTpaHCTB.
EBknuaoBbl npocTtpaHcTBa. HepaseHcTBO Kowimn-
ByHsikoBckoro. OpToHOPpMMpPOBaHHbIN 6asuc.
IMpouecc opToroHanusauun I'pama-LLmngra.




2.7.

JInHenHble
oneparopebl.

JInHenHble onepaTopbl. MaTpuua nuHenHoro
onepatopa. lameHeHne maTpuLbl NMIMHENHOIO
onepaTtopa npu nepexoae K HoBomy 6asucy.
MponsseneHne NnMHeNHbIX onepaTtopoB. Anrebpa
onepartopoB. MaTpuua cyMMbl, Npou3BeaeHns Ha
4YUCIIO M NPOU3BEAEHNS NMMHENHBIX ONepaTopoB.
O6paTHbIn onepaTop. Aopo n obpas NMHENHOTrO
onepatopa. CobcTBEHHbIE YnCna U COOCTBEHHbIE
BEKTOpbI FIMHENHOro oneparopa.
Xapaktepuctmnyeckoe ypaBHeHue. ConpspKeHHbIN
oneparop, ero ceoncrtea. Matpuua cConpsaXeHHoro
onepaTtopa B OPTOHOPMUPOBaHHOM ba3suce.
CamoconpsikeHHble ornepaTopbl, yHUTapHble
onepatopsbl. [lpuBegeHne maTpuupl
CaMOCONPSAXEHHOro ornepartopa K gnaroHanbHOMY
BMAY.

2.8

BunuHenHble n
KBagpaTU4Hble

dopMmbil.

JInHenHble popmbl. ConpspkeHHOe NPOCTPaHCTBO.
[1BoricTBeHHbIN 6a3nc. bunuHenHbie popmbl. Bug
BunmHenHon opmbl B hMKCMpOBaHHOM Gasuce.
Mepexoa k HoBomy 6a3ucy. HeBbIpoXaeHHbIE,
CUMMETPUYHBbIE N NOSTOXUTESbHO onpeaeneHHble
ounuHenHble dopmbl. KBagpaTuiHbie hopMbl.
MpuBeneHue kBagpaTu4HOM OPMbI K

KaHOHWYeckoMmy BUAy MeTodoMm JlarpaHxa n MeToaom

CcOB6CTBEHHbIX BEKTOPOB.

13.2. Tembl (pasaenbl) AUCUUMNIIUHBI U BUAbI 3aHATUN

No HanmeHoBaHWe Tembl Buapbl 3aHATMI (KONNMYECTBO YacoB)
- (pasgena) Mpaktnuec | llabopaTtop CamoctoaTen
n/n Jlekumn Bcero
ANCLUMNNNUHBI Kne Hble bHas paboTa

MpocTenwme 3agaym

1. | aHanuTuyeckon 8 8 0 10 26
reoMeTpun.

2. | BekTopHag anrebpa. 10 10 0 12 32
JInHelHble obpa3sbl

3 (MpsiMasi Ha NIOCKOCTU 10 10 0 12 39
N B NPOCTPaHCTBeE,
NNOCKOCTD).
KpuBble BToporo

4. | nopsgka. [NoBepxHoOCTH 8 8 0 10 26
BTOPOro nopsigka.
MaTtpuyHas anrebpa.

5. | Cucrtembl IMHENHBIX 8 8 0 10 26
ypaBHEHUN.
JInHenHble 0 12 28
NpoCTpaHCcTBa.
JInHenHbIe onepaTopsl. 0 10 26
BunnHenHbie n

8. | kBagpaTnyHble 8 8 0 10 26
dopmbl.
WToro: 68 68 0 86 222




14. MeToan4yeckume ykasaHus ans ooy4arowmxcs no 0OCBOGHUIO AUCLIUNIIUHbI

PaboTa c KOHCNeKkTaMu nekunn, YTeHne nutepaTtypbl MO NpeameTy; pelleHne 3agad no
Kypcy B Te4deHune cemecTpa.
CamocTosTenbHas paboTta CTygeHTOB B TeYeHe cemecTpa BKNYaeT cnegyouime
dopmbl paboTbl M BUAbI KOHTPONS:
e NOArOTOBKA K NPAKTUYECKUM 3aHATUAM;
npv NOArOTOBKE K MPAKTUYECKUM 3aHATUSM Heobxoaumo npopaboTaTb TeopeTudeckme
BOMPOCHI 3aHATMSA C WUCMNONb3OBaHMEM MaTepuana nekuuMm U pekoMeHayemMou nutepatypbl,
nogpobHo pasobpaTb NpuMepbl pelleHus 3adad, pasobpaHHbIX Ha NeKkuusax, BbINOMHUTL
AOMallHWe 3aaHns No JaHHOW Teme;
e MOArOTOBKA K KOMTOKBUYMY MO NEKLUMOHHOMY KYPCY;
npyv MOArOTOBKE K KOMMOKBMYMY MO JEKUMOHHOMY Kypcy Heobxogumo npopaboTtaTb
TeopeTuyeckne BOMNPOCbI [AHHOMO MOAYNA C WUCNOMb30BaHMEM MaTepuana nekuun wu
pekomeHagyeMmon nutepatypbl, NogpobHo pasobpaTtb npuMmepbl, pas3obpaHHbie Ha NeKuumsX,
BbINOJSTHUTbL AOMaLUHWE 3a4aHNs Mo AaHHOMY MOAYIHO;
lMokasaTenem ycnewHon Tekywen paboTbl CTyAeHTa SBNSeTCA exeHeaerbHoe
BbINOSIHEHWE  3aaHuMM  Ha  MNpakKTUYecknx  3aHATuaAxX.  MeToguyeckoe — obecnedeHne
CaMOCTOATENbHOM paboTbl CTYAEHTOB NO KypCy BKIHOYAET:
o KoHcnekT nekuun;

o OcHoBHylO NuTEpaTypy;
o [lononHutenbHylo nuTepatypy.

15. lNepeyeHb OCHOBHOW WU [OMNOSIHUTENLHOW nUTepaTypbl, PECYypPCOB MWHTEpPHeT,

HeobXoaUMbIX ANA OCBOEHUS AUCLUNIIUHBI (CrucoK numepamypbl 0hOPMISIEMCS 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obujasi ckeosHasi Hymepauyusi 0r1s1 ecex 8U008 UCMOYHUKO8)

a) oCHOBHas nutepaTtypa:

Ne n/n NcToYHMK
WnbuH B.A. JlnHenHasa anrebpa n aHanutudeckas reometpus / nemH B.A., Kum I".[.
1 — 3-e u3pg., nepepab. n gon. — Mocksa: lNpocnekT | UsgatenbctBO MOCKOBCKOMO

yHuBepcuteTa, 2015. — 393c. (3BC «YHuBepcuteTckas 6ubnumoteka online»

Knetenwuk [1.B. CO0OpHMK 3a4a4 No aHanMTn4ecKom reometTpumn: y4ebHoe nocobue ans
2 By3oB / [1.B. Knetenuk; nog pea. H.B. Edoumosa — 17-e nsg., ctep. — CI16. [n gp.]:
JNaHb, 2020. — 224 c.

Mpockypsakos U. B. C6opHuk 3agad no nuHenHon anrebpe: YyebHoe nocobue. — 14-

3 e n3g., crep./ WN. B. MNpockypsikos. — CI16. [n ap.]: JlaHb, 2019. — 476 c.
KupknHckmin A. C. JlnHenHasa anrebpa n aHanutudeckas reometpus / A. C.

4 KupkuHckmn — EkaTtepuHbypr: Akagemundeckun Npoekt, 2020. — 258 c.

5 JinBwmnu K. W. Kypc nnHenHon anrebpbl U aHanuTtuyeckom reometpum — 14-e nsg,.,

ctep. / K. . Nluwuny — CI16. [u gp.]: Jlanb, 2021.— 508 c.

0) gononHuTenbHasa nuTepartypa:

Ne n/n NcTOYHUK

Mpueanos U.N. AHanntnyeckasa reometpusa: yuebHuk / U.W. Npusanos — M3a. 38-¢,

1 crep. — CI16. [n gp.]: TaHb, 2010. — 299 c.
Tennos C.E. JlnHennas anrebpa n aHanutnyeckasa reometpusa / Tennos C.E.;
2 PomaHHukoB A. H. — Mocksa: EBpasnnckmin otkpbITbii MHCTUTYT, 2011 — 271c.

(BBC «YHuBepcutetckas bubnumorteka online» K.H. JlyHry [v gp.] .— 7-e n3g. — M.:
Anpuc npecc, 2008 — 574c.




B) MHPOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl (0duumanbHble pecypchbl
NHTEpHET)™:

Ne n/n Pecypc

1 www.lib.vsu.ru — 3HB BI'Y

2 http.//e.lanbook/com/ - OBC «J1aHb»

3 http.//www.book.ru/ - 96C «Book.ru»

*

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

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrOo obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-mMemoduyeckue pekoMeHdayuu, rocobusi, 3adaqyHuKku, MemodoudyecKue yKa3aHusi MO 8bIMOTHeHUIO
npakmu4eckux (KOHMpPOIbHbIX), Kypcoebix pabom u dp.)

Kypc gmucumnnmHbl NOCTPOEH TakuM 06pa3om, YTobbl MO3BONUTL CTYAEHTaM MakCMManbHO
NposiBUTb CNOCOBHOCTbL K caMocTosTeNbHOM paboTte. [nsa ycnewHom caMoCTosaTeNbHON paboTbl
npegnonaraeTcsi TECHbI KOHTAKT C NnpenofaBaTenem.

N3yyeHne gucumnnuHbel cnegyeTt HaunHaTh ¢ NpopaboTkn HacTosiwen paboyen
nporpaMmmbl, ocoboe BHUMaHWE yaensasa uensm u 3agadam, CTPYKType U CoaepkaHuio Kypca.

CtygeHTaM pekomeHayeTcs nonyy4ntb B 6Gubnunoteke y4ebHyto nutepaTtypy no
ancumnnuHe, Heobxoanmyto ons adekTUBHON paboThl HA BCEX BUAAX ayaUTOPHbIX 3aHATUN, a
TaKke ANsi CaMoCTOATENbHOM paboThbl NO U3YHEHUIO ANCLUMNITNHDI.

CBoeBpeEMEHHOE N Ka4YeCTBEHHOE BbINOSIHEHNE CaMOCTOATENbHON paboThl 6asnpyeTca Ha
coBnNoaeHNN HACTOALLMX PEKOMEHOALMI U N3YYEHUN PpEKOMEHAOBaHHOM nuTepaTypbl. CTyaeHT
MOXeT OOMOMHUTb CMIUCOK UCMNOSIb30BAHHON NUTEpaTypbl COBPEMEHHBIMU UCTOYHUKAMU, HE
npeacTaBfeHHbIMU B CMIMCKE PEKOMEHAOBAHHOW NUTEPATYpPhbl, U B AalNbHENLLEM UCMNONb30BaTb
CcOBCTBEHHbLIE MNOArOTOBIIEHHbIE YY4EeOHbIE MaTepuansbl.

YcnelwHoe 0CBOEeHME Kypca npeanonaraet akTMBHOe, TBOPYECKOE y4acTne CTyaeHTa
nyTeM niaHoOMepHoKn, NoBceaHEBHON paboThbl.

17. OOpasoBaTtefibHble TEXHOJNIOrMWU, UCNONb3yeMble MNpU peanu3auum Yy4yebHOWM
OUCUMNNUHBbI, BKMOYaA [AOUCTaAHUMOHHble obOpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoOe 0Gy4eHune):

18. MaTepmnanbHoO-TeXHU4YECKOEe obecneyeHme AUCLUNIINHDI:

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLEeNn N NPOMEXYTOYHOWN aTTecTaummn

MopanokK OLEHKN 0CBOEHMS oby4Yalowmummncs y4ebHoro MmaTepuana onpeaensiercs
coep)xaHMeM crneayLwmnx pasaenos AUCUMMNIIVHBI




HanmeHoBaHuve
Ne pasfena Komnere | VHAuKaTOP(b) OLeHoYHble cpeacTea
n/n ONCLMNSINHDI Humsa(n) AOCTWKEHNA H PeA
(Moayns) KOoMneTeHumu
KOHTpPONbHO-M3MepUTENbHLIN
1. Ofnk-1.1 maTepuan Ne1
Paspen 1.8. OlK-1
KOHTpOnbHO-M3MepUTEnbHbIN
2 OfK-1.2 maTepuan Ne2
[MpomexyToyHasa aTTecTauus [NepeyeHb BOMpOCOB
dhopMa KOHTPOSIst — 3a4€ET, dK3aMeH MMpakTnyeckoe 3agaHve

OueHka 3HaHUK1, YMEHUN 1 HaBbIKOB, XapakTepusyloLlas atanbl popMmpoBaHUs
KOMMeTeHUM B pamMKax U3ydeHUs OUCUUNITMHBI OCYLLLECTBNAETCS B XO04e TeKyLen n
NPOMEXYTOYHOM aTTecTauum.

Tekywasa aTtrecraumsi NPOBOANTCA B COOTBETCTBUM C [1onoxeHneMm o TekyLeun attectaumm
obyyvaroLmxcs no nporpammMam BbicLLero obpasoBaHusi BopoHexckoro rocyaapCTBEHHOro
yHuBepcuTeTa. Tekyllas aTTectaums NpoBoaNTCSA B (oOpMe: YCTHOIO 0onpoca; NMMCbMEHHbIX
paboT; KOHTPOMbHbIX paboT. Kputepun oueHnBaHUsS NpUBEAEHbI HUXE.

20 TuvnoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKUMe MaTepuanbl, onpegensioLwme
npoueaypbl OLeHUBaHUA

[ns oueHuBaHWsi pe3ynbTaToB OOyYeHWUs Ha 3k3amMeHe/3adeTe MUCMOoNb3YHTCHA creaylolimne
nokasaTenu:

1) 3HaHMe OCHOBHbIX NOHATUIA, METOLAOB Y TEOPEM aHANMMTUYECKON reOMeTpUn U NMMHENHON
anrebpbl, KOTOPbIE UCMOMb3YHTCA AMNA NOCTPOEHUSs MOAENEN U KOHCTPYMPOBaAHWS anropMTMOB
peLLeHnsa NpakTUYecknx sagay;

2) 3HaHWe NoCTaHOBKM Kraccuyecknx 3agav;

3) yMeHne NpUMeHATb MeToAbl aHaNUMTUYECKON reOMeTPUN 1 NNHENHON anrebpbl ANs peLleHns
3agadv B npodpeccnoHanbHON AesTENbHOCTY;

4) ymeHuMe NpUMEeHsSTb annapaT aHanMTU4YeCcKon reoMeTpum 1 nnHenHon anrebpbl Ans
JokasaTeribCTBa YTBEpPXAEHUN N TEOPEM;

5) BnageHne HaBblkaMy UCMONb30BaHNA METOLOB PELLEHUS KnacCu4ecknx 3agad
aHanUTU4eCKon reoMeTpun Ong pelleHnsa pasnuyHbIX eCTECTBEHHOHAaYYHbIX 3a4au.

[ns oueHMBaHUS pe3ynbTaToB 00y4YeHUs1 Ha 3K3aMeHe ucnonbayetcsa 4-6annbHas wkana:
«OTIIMYHO», «XOPOLLOY», «YAOBMETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.
[ns oueHnBaHWUs pe3ynbTaToB 00y4YeHUsI Ha 3a4eTe NCMONb3yeTCs — 3a4TEHO, HE 3a4TEHO
CoOTHOLIEHNE NoKa3aTenen, KpUTepPMEB U LIKasbl OLEHMBAHUS pe3ynbTaToB 00y4YeHus.



Kputepum oueHMBaHNA KoMneTeHUNN

YpoBeHb
chopmmnpoBaHHOC
TN KOMMETEHL NN

LLikana oueHok

Ob6y4atomnmnca nmeeT nosHoe 3HaHue
TEOpEeTMYECKOro Kypca AUCUMNAMHBI, cnocobeH
WNIICTPUPOBATb OTBET NpuMepamu, aktamu,
AaHHBIMWN Hay4HbIX UCCIeAOBaHUN, NPUMEHATb
TeopeTUYeCKNe 3HaHMA ONsi peLleHNs NpakTUYeCcKmx
3agay BXoAsLWMX B Nporpammy.

[NoBbILLEHHBbIN
YpOBEHb

OT1nnyHo

Ob6yyatomnncs nmeeT xopollee 3HaHue
TEOopEeTUYECKOro Kypca, BO3MOXHbl HEKOTOpbIE
HeaoYeThl, cnocobeH AaBaTh NpaBuUrbHbIE OTBETHI
Ha OOMONHUTENbHbLIE BOMPOCHI, YMEET peluatb
3agayv no 6onbLen YacTum Kypca.

BasoBbi ypoBeHb

Xopowo

Obyuatowmncs BnageeTt 3HaHMEM OCHOBHbIX
MOMEHTOB TEOPETUYECKOrO Kypca (popmyn,
Teopem), yMeeT peluaTb NpocTenlne 3agayn no

KYPCY.

MoporoBbii
YPOBEHb

YpoBneTsopuTenb
HO

Y ob6yuvatoLerocs OTCYyTCTBYIOT 3HAaHWUS OCHOBHbIX
MOMEHTOB TEOPETUYECKOTO Kypca, OTCYTCTBIE
NPaKTUYECKNX HABBIKOB MPW peLleHnn 3adau.

HeynosnetBopute
NbHO

20.1 Tekywun KOHTPOJb YCNEeBaeMoCTH

KoHTponb ycneBaeMocTu No ANCLMUNIMHE OCYLLECTBISETCS C NOMOLLbIO CrieayoLLmnx

OLIEHOYHbIX CPeacTB:

Tekywme atTectauumn npoBoasaTcs B popMe OTBETOB Ha BOMPOCHI U peLleHus 3aaau

KOHTPOJIbHO-U3MEPUTETIbHbLIX MaTeEPNanoB.

NEPEYEHbL BOINMPOCOB

1. eoMeTpuyeckme BEKTOPLI: onpeaeneHne, onepaunm CrnoXeHust BEKTOPOB N YMHOXEHUS

BEKTOpa Ha BEeLLEeCTBEHHOE YMCNO, CBOMCTBA onepauun.

2. JInHerHble KOMBUHaUUKN reoMeTPUYECKNX BEKTOPOB, NIMHENHASA 3aBUCMMOCTb U

HEe3aBUCUMOCTb, 6a3nc N eANHCTBEHHOCTb pasrnoXeHne BeKTopa no 6a314cy, npeo6pasoBaHme

KoopAauHaT npu CioXeHnn BEKTOPOB N YMHOXEHUN Ha 4YnNCIOo.

3. [ekapToBa cucTemMa KoopAauHaT: KoopAUHATBLI TOYKM M BEKTOPA, 3a4aHHOro ABYyMS!

TOYKaMu, aeneHme oTpe3ka B JaHHOM OTHOLUEeHUN.

4. MonapHas cucTeMa KoopAMHAaT Ha MMNOCKOCTU, LMNUHAPUYEcKas U cdepuyeckas

CMCTEMbl KOOpAMHAT B NPOCTPaHCTBE.

5. CkansipHoe npou3BeaeHne reoMeTpuYecknx BEKTOPOB: onpeaerieHne 1 OCHOBHbIE

CBOWNCTBA, CKanspHoe Npon3BegeHne NMHENHbIX KOMOMHaLmMI, hopMyna cKansapHoro

npon3eeaeHnd B KoopanHatax B OpTOHOpMUpoOBaHHOM 6asuce, BblpaXeHne OnnHbl BEKTopa U




yrna Mexay HeHyrneBbIMU BEKTOpaMn Yepes ckanspHoe npounssegeHne, opmyrbl
OpPTOroHanbHOM NPOEKLNN BEKTOPA Ha HanpaBrieHWe HEHYIIEBOro BEKTOPa U PasfnoXeHus
BEKTOpa Mo OpToroHanbHOMy 6asucy.

6. BekTopHOEe nponsBeaeHne reoMeTpn4ecKnx BEKTOPOB: onpeaeneHne, OCHOBHbIE
CBOWNCTBA, BEKTOPHOE NpOoun3BeAeHME NNHENHbIX KOMOMHaUM, opMyna BEKTOPHOIO
npoun3BeaeHnsi B NpaBoM OPTOHOPMUPOBAHHOM Ba3unce, OpMeHTMpOBaHHas Nnowanb
napannesniorpamMmma Ha NAoCKOCTU U onpeaenuTernb BTOPOro Nopsiaka.

7. CmeluaHHOe nponsBedeHne reoMeTpudeCcKUX BEKTOPOB: onpeaesieHne, OCHOBHbIE
CBOWNCTBA, CBSA3b C OPUEHTMPYEMbIM OOBEMOM napannenenvneaa u BolpaxeHne yepes
KoopAnHaTbl B NpaBOM OPTOHOPMUPOBaHHOM Gasunce B BUae onpegenuTens TpeTbero nopsaka.
8. [1BoHOE BEKTOpPHOE npounsseneHne, BbiBOA4 POPMYIN pasnoXxeHus ans ABONHOro
BEKTOPHOrO Npou3BeLeHus.

9. [MpeobpasoBaHne KOOpAMHAT BEKTOPA M TOYKM Npu 3aMeHe 6asnca n gekapToBOM
CUCTEMbI KOOpAWHAT, BUA napansenbHbIX NePeHOCOB, OTPaXXeHU 1 NOBOPOTOB MIIOCKOCTU B
KoopAuHaTax B NoaxoAsilen 4ekapToBOW CUCTEME KOopauHaT.

10.  YpaBHeHuSA NpAMOK Ha NAOCKOCTU: obLlee, HopMaribHOe, B OTpe3kax KOOpANHATHbIX
oceWn, napameTpu4eckne, KaHOHNMYeckoe, rno ABYM TOYKaM, Yepes onpeaenurerns.

11.  YpaBHEHMs NSIOCKOCTM B NpOCTpaHCcTBe: obLiee, HopManbHOeE, B OTpe3Kax
KOopAMHAaTHbIX OCeln, NapameTpuyeckme, KaHOHNYECKoe, No TpeM To4YkaMm, Yepes
onpeaenuTen.

12.  YpaBHeHUs NpaAMoun B NPOCTPaHCTBE: 3ajaHne CUCTEMOWN ABYX JIMHENHbIX YPaBHEHUMN,
napameTpu4eckne ypaBHEHUS, KAHOHNYEeCKoe, No ABYM TOYKaM.

13.  ®opMyribl paccTOsIHUA Mexay ABYMS TOMKaMu, OT TOYKM A0 NPAMOM Ha MNOCKOCTH, OT
TOYKWM 4O NSAIOCKOCTU B MPOCTPAHCTBE, OT TOYKM A0 NPAMOM B NPOCTPAHCTBE, MEXAY
napannesibHbIMU 1 CKpeLLMBaOLWNMUNCA NPSAMbIMW B MPOCTPaHCTBE.

14.  HaxoxgeHwe yrnos mexgy ABYMS HEHYNEBbIMU BEKTOpaMU, MeXAY NPSMbIMU Ha
NMOCKOCTU, MeXAY NMOCKOCTAMMU B MPOCTPAHCTBE, MeXAy NPAMOM U NNOCKOCTLIO B
NPOCTpPaHCTBE.

15.  3nnunc: KaHOHW4YeCcKoe ypaBHEHME, CBOMCTBA CUMMETPUM U XapaKTEPUCTUKMN,
dokanbHoe, AupeKTopuanbHoe U ONTUYECKOE CBOMCTBA.

16.  mnepbona: KaHOHMYECKOE YpaBHEHME, CBOMCTBA CUMMETPUM U XapaKTEPUCTUKM,
dokanbHoe, AMpeKTOpuansLHoOe U ONTUYECKOEe CBONCTBA.

17.  [Mapabona: KaHOHNYECKOE ypaBHEHME, CBOMCTBA CUMMETPUN U XapaKTEPUCTUKM,
dooKanbHO-AMPEKTOPUAnbHOE 1 ONTUYECKOE CBOMUCTBA.

18.  Jnnuncong: KAHOHMYECKOe ypaBHEeHWe, CBOMCTBA CUMMETPUN U XapaKTEPUCTUKM,

TeopemMa O KpYroBblX CEHEHUAX.



19.  KoHycC: KaHOHU4YecKoe ypaBHEHWe, CBOMCTBA CUMMETPUN, TeopeMa O NNOCKUX CeYEeHUSIX
KpyroBoro KoHyca.

20.  OaHOMOMOCTHBIN M ABYNOMOCTHbLIN rMnepboronabl: KAHOHNYEeCKoe YypaBHEHWE, CBOMCTBA
CUMMETPUUN, Teopema 0 NPAMOSIMHENHBIX 0Bpa3yHoLLNX.

21.  dnnunTuyeckui un runepbonmyeckuin napabononapl: KAHOHMYECKOE ypaBHEHME,
CBOMNCTBA CUMMETPUKN, TEOPEMA O NPAMOSIMHENHBIX 0OPa3yIOLLNX.

22.  ApudmeTtnyeckoe npoctpaHcTBo R".

23.  Matpuupl. Onepaunn Hag maTpuuamMmu. ACCOLMaTUBHOCTb YMHOXEHUSA MaTpuLL.
KBagpaTHble MaTpuLbl.

24.  Onpegenutenu n-ro nopsaka. Anrebpavyeckue OnonHeHns n MmmHopbl. CBoncTBa
onpegenutenen. Onpegenutens Bangepmoraa.

25. O6paTHasa matpuua. Heobxogumoe n 4OCTaTOYHOE YCIOBUE CyLLECTBOBaHUS,
€0MHCTBEHHOCTb, (hopMyna Ang Bbl4MCieHns obpaTHOM MaTpulbl.

26.  PasnuyHble opMbl 3arMcu CUCTEM NIUHENHbIX ypaBHEHU. CuUCTeMbl, peliaemMble no
npasuny Kpamepa.

27. PaHr matpuubl. Teopema o 6a3ancHOM MUHOpeE.

28.  MeTogapbl BbluMCrieHUs paHra maTtpuubl. Teopema KpoHekepa-Kanennu.

29. O®yHOameHTanbHas cuctema pelleHun ans ogHOPOAHOM CUCTEMBI JIMHENHbIX YpaBHEHUMN.
CTtpykTypa obLiero pewweHns ansa HeoOgHOPOOHON CUCTEMbI JIMHENHbBIX YPaBHEHW.

30. Mertopg "'aycca pelueHns cuctemM JIMHENHbIX YpaBHEHWUN.

31. JluHenHble npocTpaHcTBa. OnpegeneHue, npumepsbl. JIMHENHas 3aBUCUMOCTb U
He3aBUCMMOCTb BEKTOpOB. basuc B NMHEMHOM NpoCcTpaHCTBe.

32. Teopembl 0 6asuce. PaamepHOCTb NpocTpaHcTBa. [prmepbl KOHEYHOMEPHBIX Y
6eCKOHEeYHOMEPHbIX MPOCTPAHCTB.

33. MaTpuyHasa dpopma pasnoxeHusa no 6asucy. MaTtpuua nepexoga Kk HoBomy 6asucy.
dopmynbl npeobpasoBaHUsA KOOPAMHAT NpU n3amMeHeHun Gasuca.

34. [loanpocTpaHCcTBa NMMHEMHOrO NPOCTPAHCTBA, IMHENHbIE MHOroobpasus. MNpumepsi.
JlnHenHasa obonoyka cuctembl BekTopoB. CymMa 1 nepeceyeHme noanpoctpaHcTs. MNpamas
CyMMa MoAnpoCTPaHCTB.

35.  EBknnpgosbl npocTtpaHcTia. [Npumepbl. HepaseHcTBO Kown-byHsakosckoro. Hopma
BEKTOpA, Yron Mexagy BeKTopaMmun, opToroHarnbHble BEKTOPbI.

36. OpToHOpPMUMpPOBAHHLIN Ba3nc B eBKNIMAOBOM nNpocTpaHcTee. [Mpoekuus BekTopa. pouecc
opToroHanusauuu pama-lUmunara.

37.  JlvHewnHble onepaTopsbl. NMpumepbl. MaTpuua nuHenHoro onepaTtopa. ameHeHune
MaTpuLbl IMHENHOrO onepaTtopa Npu nepexoge K HoBomy 6asucy.

38. Aapo n obpas nuHenHoro onepatopa. [JeekT n paHr NMHENHOro oneparopa.



39. CymMma nuHerHbIX onepaTopoB, NPou3BeaeHNE NIMHEMHOIO ornepaTopa Ha Y1cno,
npousBeaeHne NMHerHbIX onepaTopoB. O6paTHbIN onepaTop M YyCrNoBUS €ro CyLeCcTBOBaHUS.
40.  CobCTBEHHbIE Yncna n cOBCTBEHHbIE BEKTOPbLI NIMHEMHOrO onepaTtopa.
Xapakrepuctunyeckoe ypasHeHue. [pnBegeHne maTpuubl IMHEWHOIO oneparopa K
AnaroHanbHOMY BuAy.

41.  ConpsbkeHHbIN onepaTop, ero ceonctea. CamoconpsikeHHble ornepaTopbl. YHUTapHbIE
onepartopsbl. [lpuBegeHne maTpuLbl CaMOCOMPSXKEHHOMO onepaTopa K guaroHansHOMY Buay.
42. BunnHenHblie popmbl. Bng dunmHenHomn popmel B drkcnposaHHoMm basuce.

MNepexopn k HoBOMY Baswucy.

43.  KBagpaTuyHble popMmbl. [MpnBeaeHue kBagpaTu4HON OOPMbI K KAHOHUYECKOMY BUAY
mMeToaom JlarpaHxa. [NonoxntensHO onpeaerneHHble KBagpaTudHble oopMbl. Kputepun

CunbBecTpa NONOXUTENBHOW OnpeaenieHHOCTM KBaapaTU4HoOm hopmbl.

Tekywasn atrectaumsa Ne 1

1. CmewaHHOe npou3BegeHue.
2. YcnoBusi KONNMUHEaApHOCTU U KOMMMaHApPHOCTM BEKTOPOB.
3.  O6partHas maTtpuua. Heobxoammoe n 4ocTaTodHOE yCrnoBMe CyLLeCTBOBaHUS,

€0WHCTBEHHOCTb, cbopmyna On4a BblYUCIEHNA O6paTHOI7I MaTpuLbl.

Tekywasa atrectaumsa Ne 2

1. YpaBHeHUs NpAMOKN B NPOCTPaHCTBE.
2. PaccTtosaHume oT TOYKM OO0 NIIOCKOCTMU.

3. PaHr matpuubl. Teopema o 6a3ncHOM MUHOpeE.

MepeyeHb 3a4aHMN ONA KOHTPOSbHbLIX paboT

KoHTponbHO-n3mMmeputenbHbin matepuan Ne 1.

1. HaxoxgeHve yrrnoB Mexay [OBYMA HEHyNneBbIMW BeKTopamu, Mexay npsaMbiMM Ha
MMOCKOCTU, MeXdy MNIOCKOCTAMU B TNPOCTPaHCTBE, MeXdy MNpsMOA U MNIOCKOCTbIO B
NpoCTpaHCTBe.

2. PewunTb cuctemy metogom aycca, ykasaTb obLiee pelueHme n 0gHO YacTHOE:



3.

2ry  +xy  —w3  —wy Fa; =1

r1  —x9 +x3 +xy 25 =0
3z1 +3x2 —3x3 —3x4 +4z5 =2
4y +Dx9 —Ddxy —Ddwry +Txz =3

MpoBepuTb, 06pa3yloT NK crneayowme matTpuubl 6as3vc B NpocTpaHcTBe KBaapaTHbIX

MaTpuL, BTOPOro nopsiaka:

(

1.

21 () (22) ()

KoHTponbHO-n3mMeputenbHbin matepuan Ne 2.

Co6CcTBEHHbIE YMcra 1 COBCTBEHHbIE BEKTOPbI IMHEMHOrO ornepaTtopa.

Xapaktepuctunyeckoe ypasHeHue. [pnBegeHne maTpuubl IMHEWHOrO oneparopa K

aunaroHanbHOMy Buay.

2.
3.

1.

OnpeaenuTb TN NOBEPXHOCTU M M306pasnTb eé ackna 18 x°+32 y*— 50 2°= 2.

Jana marpuia smaeiiHoro oneparopa A B 6asuce B = (€1, €3):

(130)

Haiitu ee marpumny B 6asuce B: €, = —é; + é9, éh =é1 — 2é9.
pHUILY 1 ; 2

KoHTponbHO-n3mMeputenbHbin matepuan Ne 3.

OnNnunc: KaHOHWYeCKoe YypaBHEHWe, CBOWCTBA CUMMETPUM U  XapaKTEPUCTUKM,

dokanbHoe, AupeKkTopuanbHoOe U ONTUYECKOE CBOMCTBA.

CocTtaBuTb ypaBHeHNA BuccekTpuc mexay npsambiMmn 2x - 3y -5 =0, 6x -4y +7 = 0.

PelwnTtb matpnyHoe ypaBHEHME:

1 3 4 .
X - —2—31:(113>
2 5 4



NIUCT COrNMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW OUCLMINHDI

HanpaesneHnue/cneyunansHocTb 03.03.03 Pagmnodumsuka

OucumnnuHa B1.0.15 AHanuTtnyeckas reoMeTpust U nnHenHas anrebpa.

Mpodunb nogrotoBkn Pagmodunanka n anekTpoHuka.

dopma oby4eHns o4Has

Y4yebHbin rog 2022/2023

OTBETCTBEHHbIN UCMONHUTEND

3aBeayowmm kapegpon maTeMaTn4eCcKomn /
PU3NKN N NTHPOPMALMOHHBIX TEXHOSTOTNI e TMepecenkoB CUA. 28.06.2022

UcnonHutenu

[loueHT kadbenpbl MaTeMaTUYECKOM

JPU3MKM U NHPOPMALIMOHHBIX TEXHONOMNN Hopodees [.J1. 28.06.2022
28.06.2022
domkHOCMb, nodpasdesieHue noonucek pacwughposka nodnucu
COINMACOBAHO
Kypatop OOIl
Nno HanpasfeHno/cneLmanbHOCTH 28.06.2022
noonucek pacwughposka nodnucu
HavanbHuk otaena obenyxunsanma 3HB 28.06.2022
noonucek pacwugpoeka nodnucu

[Mporpamma pekomeHgoBaHa Hay4yHO-MeTOANYECKMM COBETOM hM3NYECKOro haKkynbTeTa,
npoTtokon Ne6 ot 27.06.2022r.




