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PABOYAS MPOrPAMMA YYEEHOW ONCLMMNITUHBI

B51.0.13 AHanuTu4yeckasi reoMmeTpus U NIMHeMHasa anreopa

1. Kog u HaumeHOBaHMe HanpaBJieHus noarotoBku/cneymnanbHOCTU:

03.03.02 dusmka

2. Mpocdhnnb nogrotoBku/cneymnanmsauma: Puanka nasepHbIX U CNEKTPanbHbIX TEXHONOMMN;

dunsnka TBepaoro Tena; AgepHasa n meamumHckasa dusmka.

3. KBanudwmkaumsa BbinyckHuKa: 6akanasp
4. dDopma oby4yeHuUA: o4Has

5. Kachegpa, oTBevarowan 3a peanmsaumio aucumnnumibl: 0803 kadeapa maTemMaTU4eCcKon

dU3nNKM 1 MHOOPMAaLIMOHHBLIX TEXHOJIOTUN.

6. CoctaButenu nporpammbl: JopodeeB [Amutpui J1IbBoBUY, KaHANAAT PUIUKO-

MaTeMaTny4ecKnx Havyk, AOLEeHT

7. PekomeHpgoBaHa: Hay4yHo-meToan4eckMmMm coBeToM dbmamnyeckoro dakynbTera,
npoTtokon Ne6 ot 27.06.2023r.

8. YuebHbIn roa: 2023/2024 CemecTp(bl): 1,2



9.llenn 1 3apaum y4e6HON ANCLUNIIUHbI

Llenv ancumnnmHebl:

- popMUMpoBaHNE y CTYAEHTOB Ha4YasbHbIX 3HAHUIM MO aHaNMUMTUYECKON reomMeTpuu,
HeobXoaUMbIX ONA U3y4eHUs ApYrnx QUCUMUNIIMH CneunanbHOCTU; pa3BUTUE HaBLIKOB peLLeHNs
3aZay U3 aHanUTU4eCKon reoMeTpum;

- OBNnageHne HavanbHbIMU 3HaHUSIMK MO SIMHEHOW anredpe, HeobBXxoANMbIMKU ONA N3yYeHUs
APYruxX ANCUUNINH cneumnanbHOCTY;

- 3HAKOMCTBO CTYAEHTOB C OCHOBHbIMUM MOHATUSMW U MeTO4aMN NIMHENHOW anrebpbl;

- (bopmmnpoBaHme y CTy4eHTOB Hay4YHOro MaTemMaTn4eCKoro MblLUNIEHNSA, YMEHUS MPUMEHATb
MatemaTuyeckui annapar ans uccrnegoBaHus uanyeckmx Nnpoueccos;

- (bopmumpoBaHue y obyyaroLmxcsa onpegeneHHoro coctaBa kKoMneTeHUmmn (pesynbTaToB
OCBOEHNS) AN NoAroTOBKU K NPodeCcCUoHanbHOM AeATeNTbHOCTU.

OcHOBHbIMM 3a4a4amMu y4eBbHOW ANCUNNANHBI SBISIOTCS:

- (hbopmMurpoBaHne BCECTOPOHHNX 3HaHU 06 OCHOBHbIX anrebpanyecknx CTpykTypax u oCHoBax
aHanuTU4ecKom reomeTpumn, npuobpeTeHne CTyaeHTaMn HaBbIKOB U YMEHUIN NO peLLEHUIO
anrebpanyeckux n reoMeTpu4ecknx 3agay;

- hopmMmpoBaHmne BCECTOPOHHNX 3HaHMI 06 ocHOBax nMHenHon anredpbl. B Kypce agaHHOM
ANCUMNNNWHBI CTYOEHTbI OBageBaloT 3HaHMSAMK NO TaknMM pasgesiaMm NiMHernHon anredpbl, kak
NHEerHbIe NPOCTPaHCTBa 1 onepaTopsbl, anrebpa MaTpuu, CUCTEMbI NIMHENHBIX YPaBHEHWI.

10. MecTo yuye6HOM ancuunnuHbl B cTpykType OOI: [ucunnnmHa « AHanutmnyeckas
reomeTpusa n nMHenHas anrebpa» OTHOCUTCHA K eCTECTBEHHOHAYYHOMY MaTeMaTU4YECKOMY
UMKy, SIBNSASICb HEOTHEMITEMOM YacTbio NpegMeTHon obnactn «MaTtemaTtumkay.
MpeawecTBYOWMX ANCLMMNIIVH HET.

AvcumnnuHel, KOTOPbIM NpelwecTByeT AaHHas QUCLMNNNHA:

1. «HauyepTtatensHaa reomeTtpus» (61.0.19);

2. «[uckpeTHaa matematuka» (61.B.01).

3. «MaTtemaTu4yeckas noruka n Teopusa anroputmo» (b1.B.07);

4. «dudpbepeHumanbHble N nHTerpanbHble ypasHeHus» (61.0.09).

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUcCUUNNMHe/MOAyNio (3HAHUA, YMEeHus,
HaBblKW), COOTHECEHHbIe C NNaHUPyeMbIMU pe3yribTaTaMU OCBOeHUs o6pa3oBaTesibHOM
nporpaMmmbl (KOMNeTEHLUMSAMMU) U UHOUKATOPaMU UX OOCTUXKEHUA:

Kog HasaHwue Koa(bl) NHuankaTop(bl) lMnaHupyemble pesynbtaTbl
KOMnNeTeHummn obyyeHus

Or1K- | CnocobeH Orl1K-1.1 | Bnageet 3HaHuaMun [eMOHCTpupyeT 3HaHUSA

1 NPUMEHATb dbyHOaMeHTanbHbIX dyHOaMeHTanbHbIX 3aKOHOB
6asoBble pasgernoB MaTeMaTuku npupoabl U OCHOBHbIX
3HaHWS B dun3nyeckmx n
obnactu MaTeMaTUyeCcKuX 3aKOHOB.
doun3unKo-
MaTeMaTuyecku
X 1 (unm) Ol1K-1.2 | Co3pgaeT n npumeHsieT MpumeHsieT dunandeckne
€CTECTBEHHbIX MaTemaTuyeckune 3aKOHbI N MaTeMaTmyeckme
Hayk B cipepe MOZEnV B CBOEN MeTOAbI ANs peleHus 3aaay
cBoen npakTn4ecKom TEeopeTUYECKOro un
npogeccmoran [esTenbHOCTH NPVKNaAHOro XapakTepa.
bHOM
AeATenbHOCTH




Ol1K-1.3 | YMmeeT oueHmBaTh Mcnonb3yeT nonoxeHus,
rpaHuLbl NPUMMEHUMOCTU | 3aKOHbI U MeToAbl
NCNosib3yeMblX €CTEeCTBEHHbIX HayK A11s
MaTemMaTU4YeCcKmx peLleHnst UHXeHepPHbIX 3a4ad B
mMofenen npu peweHnn | ccoepe npoeccrnoHanbHom
TUMOBbIX AeATerlbHOCTN.
npodeccnoHanbHbIX
3agad

12. O6bemM aucuUNIIMHbI B 3a4eTHbIX eauHMUax/yac. (e coomeemcmsuu ¢ y4ebHbIM MIaHOM) —
7/252.

Popma NPOMEXYTOYHON aTTecTaumm - 3a4€T, IK3aMeH

13. TpyaoemkocTb No BuAam y4eb6Hon paboTbl

TpyooemMKoCTb
Bua y4ebHol paboTbl Bcero [o cemectpam
Ne 1 cemecTp Ne 2 cemecTp
AyOuTOpPHbIE 3aHATUSA 140 72 68
nekymm 70 36 34
8 TO'\_A npakTn4eckue 70 36 34
yucne:
nabopaTtopHble
CamocTtosTenbHasa paboTta 52 36 16
B TOM yucne: Kypcosasa pabota
(npoekT)
dopma NpoMeXXyTOYHOMN 60 - 60
aTTecTtauuu
(3a4ém, sk3ameH — 4ac.)
Wroro: 252 108 144
13.1. CopepxaHue QUCLUNIINHBI
n/n Peanusauusa
HanmeHoBaHue pasaena
ONCLUUNNNHBI C
pasgena CopepxaHue pasgena gUCUUNIIVHDI MOMOLLBIO
ANCLUUNIINHBI y
OHNanH-Kypca,
QYMK *
1. Jlekuum
1.1. | MNMpocTenwne [lekapToBbl KOOPANHATLI HA NPSMOWN.
3agauu HanpaBneHHble oTpesku. [lekapToBbl KOOPANHATDI
aHanuTU4eCcKon Ha NMOCKOCTU U B NpocTpaHcTee. Npoekuus
reomeTpumn. BEKTOpa Ha OCb. PaccTosiHne mexay AByMs
Touykamu. [leneHne oTpeska B JAHHOM OTHOLLUEHUN.
MonsipHble, cpepuryeckne n LnMnMHgpuveckme
koopauHaTtel Onpegenutenu BTOPOro U TpeTbero
nopsigka. Mix ceonctea. opmynel Kpamepa ons
CUCTEM [BYX YPaBHEHMUM C ABYMS HEM3BECTHbLIMU.




PasnoxeHune onpegenuTens no CTpoke nnm
cTonouy.

1.2.

BekTopHas
anrebpa.

"leomeTpuyeckune BekTopsbl. JIMHENHbIE onepaumm
Hapg, BeKkTopamMu. JInHenHasi 3aBUCUMOCTb
BEKTOPOB. JINHENHbIE KOMOMHaALUMKN OBYX U TPEX
BEKTOPOB. JINHeNnHasa 3aBUCMMOCTb YeTbIpex
BekTopoB. basuc. AppuHHbLIE CUCTEMBI
KoopauHaT. Hanpaenstowme KOCUHYCbl BEKTOpPA.
JInHenHble cBoncTBa Npoekunn. CkansipHoe
npounssegeHue. Anrebpanyeckne cBomUcTea
CKansipHoro npouseseaeHus. BoipaxkeHue
CKansapHoro nponsseneHnsi B 4eKapTOBbIX
NPSIMOYrofibHbIX KoopAuHaTax. [pasble 1 NeBble
TPOWKM BEKTOPOB. BEKTOpHOE NpounsBeaeHue.
Anrebpanyeckne CBOMCTBa BEKTOPHOIO
npounssegeHus. CMellaHHoe NponsBeaeHne Tpex
BekTopoB. O6bem napannenenunena. BoipaxeHue
BEKTOPHOIO N CMeLLUaHHOro Npon3seaeHus B
AeKkapToBbIX KoopanHatax. Popmyna ons
BblMMCNEHNS OBOMHOrO BEKTOPHOIO NPOn3BedeHUs.

1.3.

JInHenHble
obpasbl (npsamas
Ha MMoCKOCTN N B
NpocCTpaHCTBe,
NNOCKOCTb).

YpaBHeHue NnuHUKM Ha nnockocTu. HesiBHoe, siBHOe
N NapamMmeTpuyeckoe 3afaHus. YpaBHeHue
NOBEPXHOCTU. YpaBHEHNE NIUHUN B MPOCTPAHCTBE
PasnnyHble gopMbl ypaBHEHUS MPSMON JIMHUM Ha
NAOCKOCTU. YTon Mexay NpAMbIMU Ha NAIOCKOCTM.
Ycnosusa napannesibHoCTU 1 NepneHankynapHoOCTm
NPsSIMbIX Ha NnockocTu. HopmuposaHHoe
ypaBHeHne npamon. OTKIIOHEHME N pacCTOAHNE OT
TOYKM 0 npsmomn. Nyyok npsimbix. PasnnyHole
BMAbl ypaBHEHMUS NAockocTU. HopMupoBaHHoe
ypaBHeHne nnockoctn. OTKIIOHEHUEe N pacCcTosHUe
OT TOYKM 0 NpsAMON. Ny4Kkn 1 CBA3KU NITOCKOCTEMN.
Mpamaga nMHMA B NpoCTpaHCTBE. YTron Mmexay
NPAMbIMU. Y COBUS NapansienbHOCTN U
nepneHaKynsapHOCTU NpsiMbix. CBA3Ka NpsIMbIX.
B3anMHoe pacrnonoxeHue npsiMmon 1 niiocKoCcTu B
NPOCTPaHCTBE. Yron Mexay npamMomn u
NNOCKOCTbIO. YCNOoBUS napansienbHOCTU U
nepneHavKynspHOCTU NPSIMOW U MITOCKOCTW.

1.4.

KpuBble BTOpOro
nopsiaka.
[MoBepxHOCTU

BTOPOro nopsiaka.

KaHoHMYeckne ypaBHeHUs annunca, runepoons! n
napabonebl. [NlonspHble ypaBHEHMS annunca,
rmnepbonbl 1 napabosibl. Popmynbl
npeobpasoBaHUsA KOOPAMHAT Ha NSIOCKOCTU U B
npocTtpaHcTee. NpuBegeHne K KAaHOHNYECKOMY
BUAY YPaBHEHU KPMBbLIX BTOPOro nopsiaka.
[MoBepxHOCTM BTOPOro nopsgka.

1.5.

MaTpunyHasa
anrebpa.
Cucrtemsl
NUHENHbIX
ypaBHEHUN.

ApudmeTmnyeckoe n-mepHOE NPOCTPaHCTBO.
MaTpuubl. Onepauumn Hag MaTpuLamMu.
Onpegenutenn n-ro nopsgka. Cuctemsil,
pewaemble no npasuny Kpamepa. PaHr maTpuubl.
Teopema o 6a3ncHomM MuHope. MeTtoabl
Bbl4MCNEHUS paHra maTpuubl. Teopema
KpoHekepa-Kanennu. dyHgameHTaneHaa cmcrema




peLleHnin ona ogHOPOAHON CUCTEMBI SIMHENHbIX
ypaBHeHun. CTpykTypa obLiero peweHuns ons
HEeOAHOPOAHON CUCTEMBI JIMHENHBIX YPaBHEHWUN.
MeTtop Naycca.

1.6.

JTInHenHbie
NpocCTpaHCTBa.

JInHenHble npocTpaHcTBa. JInHenHO 3aBUCUMbIE U
He3aBUCKMble CUCTEMbI BEKTOpoB. basuc B
NHenHoM npocTtpaHcTBe. MaTtpudHasa doopma
pasnoxeHus no 6asucy. MaTpuua nepexoga K
HoBOMY 6a3ucy. Popmynbl NpeobpasoBaHus
KoopauHaTt npu nsmeHeHum 6asuca.
MognpocTtpaHcTBa NIMHENHOrO NPOCTPAHCTBA,
NHeNHbIe MHOroobpasus. JlnHenHaa oboroyka
cucTembl BekTopoB. Cymma 1 nepeceyeHmne
nognpocTpaHcTs. [Npsamas cymma
noanpocTpaHcTB. EBKNMAOBLI NpOCTpaHCTBa.
HepaseHcTBO Kowwun-byHakoBckoro.
OpTtoHopmupoBaHHbI 6asuc. MNpouecc
opToroHanusauuu Npama-Lmuara.

1.7.

JTInHenHbie
onepaTopbl.

JInHenHble onepaTtopbl. MaTpuua nuHenHoro
onepartopa. lameHeHne maTpuLbl TIMHENHOTO
onepartopa npu nepexone kK HoBomy 6asucy.
MpounsBeneHne NMHenHbIX onepatopoB. Anrebpa
onepaTopoB. MaTpuua CymMMbl, NPON3BEAEHUS Ha
4YUCIO M NPOU3BEAEHUS NMMHENHBLIX ONepaTopOB.
O6paTHbIn onepaTop. Agpo n obpas NMHENHOTO
onepatopa. CobCTBEHHbIE YMCna U COBCTBEHHbIE
BEKTOPbI NIMHENHOrO onepaTopa.
Xapakrtepuctmyeckoe ypaBHeHue. ConpskeHHbIN
ornepaTtop, ero ceonctea. MaTtpuua conps»keHHOro
orneparopa B OpTOHOPMUPOBaHHOM basuce.
CamoconpsikeHHble onepaTopbl, yHUTapHbIE
onepatopbl. [puBeaeHne maTpuubl
CaMOCONPSHKEHHOro ornepaTtopa K AnaroHanbHOMY
BMAY.

1.8.

BunuHenHble u
KBagpaTu4Hble

dopmbl.

JInHenHble popmbl. ConpskeHHOE NPOCTPaHCTBO.
[BoncteeHHbIN 6a3nc. bunuHenHsle gopmel. Bug
BunnHenHon hopmbl B omMKcMpoBaHHOM Basuce.
Mepexoa k HoBOMY 6asucy. HeBbIpOXOeHHbIe,
CUMMETPUYHbIE M NOSTOXUTENBbHO OonpeaeneHHble
BunnHenHole opmbl. KBagpaTuyHblie hopMbl.
lMpuBeneHne kBagpaTU4HON POPMbI K
KaHOHW4YeCcKoMy By meToaom JlarpaHxa u
MeTOo40M COBCTBEHHbBIX BEKTOPOB.

2. MpaKkTn4yeckne 3aHATUA

2.1.

MpocTenwne
3agaun
aHannTU4ecKomn
reoMeTpun.

[ekapToBbl KOOpAUHATLI HA NPSMOW.
HanpasneHHble oTpesku. [lekapToBbl KOOPANHATDI
Ha NMOCKOCTU U B NpocTpaHcTBe. Npoekuus
BEKTOpa Ha OCb. PaccTosiHne mexay AByMs
Touykamu. [leneHne oTpeska B JAHHOM OTHOLLUEHUN.
MonsipHble, cpepuryeckne n LnMnMHgpuYeckme
koopauHaTtel Onpegenutenu BTOPOro U TpeTbero
nopsigka. Mix ceonctea. opmynel Kpamepa ons
CUCTEM [OBYX YPaBHEHMUM C ABYMS HEM3BECTHbLIMU.




PasnoxeHune onpegenuTens no CTpoke nnm
cTonouy.

2.2.

BekTopHas
anrebpa.

"leomeTpuyeckune BekTopsbl. JIMHENHbIE onepaumm
Hapg, BeKkTopamMu. JInHenHasi 3aBUCUMOCTb
BEKTOPOB. JINHENHbIE KOMOMHaALUMKN OBYX U TPEX
BEKTOPOB. JINHeNnHasa 3aBUCMMOCTb YeTbIpex
BekTopoB. basuc. AppuHHbLIE CUCTEMBI
KoopauHaT. Hanpaenstowme KOCUHYCbl BEKTOpPA.
JInHenHble cBoncTBa Npoekunn. CkansipHoe
npounssegeHue. Anrebpanyeckne cBomUcTea
CKansipHoro npouseseaeHus. BoipaxkeHue
CKansapHoro nponsseneHnsi B 4eKapTOBbIX
NPSIMOYrofibHbIX KoopAuHaTax. [pasble 1 NeBble
TPOWKM BEKTOPOB. BEKTOpHOE NpounsBeaeHue.
Anrebpanyeckne CBOMCTBa BEKTOPHOIO
npounssegeHus. CMellaHHoe NponsBeaeHne Tpex
BekTopoB. O6bem napannenenunena. BoipaxeHue
BEKTOPHOIO N CMeLLUaHHOro Npon3seaeHus B
AeKkapToBbIX KoopanHatax. Popmyna ons
BblMMCNEHNS OBOMHOrO BEKTOPHOIO NPOn3BedeHUs.

2.3.

JInHenHble
obpasbl (npsamas
Ha MMoCKOCTN N B
NpocCTpaHCTBe,
NNOCKOCTb).

YpaBHeHue NnuHUKM Ha nnockocTu. HesiBHoe, siBHOe
N NapamMmeTpuyeckoe 3afaHus. YpaBHeHue
NOBEPXHOCTU. YpaBHEHNE NIUHUN B MPOCTPAHCTBE
PasnnyHble gopMbl ypaBHEHUS MPSMON JIMHUM Ha
NAOCKOCTU. YTon Mexay NpAMbIMU Ha NAIOCKOCTM.
Ycnosusa napannesibHoCTU 1 NepneHankynapHoOCTm
NPsSIMbIX Ha NnockocTu. HopmuposaHHoe
ypaBHeHne npamon. OTKIIOHEHME N pacCTOAHNE OT
TOYKM 0 npsmomn. Nyyok npsimbix. PasnnyHole
BMAbl ypaBHEHMUS NAockocTU. HopMupoBaHHoe
ypaBHeHne nnockoctn. OTKIIOHEHUEe N pacCcTosHUe
OT TOYKM 0 NpsAMON. Ny4Kkn 1 CBA3KU NITOCKOCTEMN.
Mpamaga nMHMA B NpoCTpaHCTBE. YTron Mmexay
NPAMbIMU. Y COBUS NapansienbHOCTN U
nepneHaKynsapHOCTU NpsiMbix. CBA3Ka NpsIMbIX.
B3anMHoe pacrnonoxeHue npsiMmon 1 niiocKoCcTu B
NPOCTPaHCTBE. Yron Mexay npamMomn u
NNOCKOCTbIO. YCNOoBUS napansienbHOCTU U
nepneHavKynspHOCTU NPSIMOW U MITOCKOCTW.

2.4.

KpuBble BTOpOro
nopsiaka.
[MoBepxHOCTU

BTOPOro nopsiaka.

KaHoHMYeckne ypaBHeHUs annunca runepobonbl 1
napabonebl. [NlonspHble ypaBHEHMS annunca,
rmnepbonbl 1 napabosibl. Popmynbl
npeobpasoBaHUsA KOOPAMHAT Ha NSIOCKOCTU U B
npocTtpaHcTee. NpuBegeHne K KAaHOHNYECKOMY
BUAY YPaBHEHU KPMBbLIX BTOPOro nopsiaka.
MpuBegeHue K KaHOHNYECKOMY BUAY YpaBHEHUI
KpMBbIX BTOPOro nopsgka. NMoBepxHOCTn BTOPOro
nopsgka.

2.5.

MaTpuyHasa
anrebpa.
Cucrtemsl
NUHENHbIX
ypaBHEHUN.

ApudmeTmnyeckoe n-mepHOE NPOCTPaHCTBO.
MaTpuubl. Onepauumn Hag MaTpuLamMu.
Onpegenutenu n-ro nopsgka. Cuctemsil,
pewaemsble no npasuny Kpamepa. PaHr maTpuubl.
Teopema o0 6a3mcHoM MnHope. MeTtoabl




Bbl4MCNEHUSA paHra maTpuubl. Teopema
KpoHekepa-Kanennu. dyHgameHTanbHas cuctema
peLleHnin ona ogHOPOAHON CUCTEMBI NIMHENHbIX
ypaBHeHunn. CTpykTypa obLiero peweHuns ong
HEeOAHOPOAHON CUCTEMBI JIMHENHBIX YPaBHEHWUN.
MeTtop Naycca.

2.6.

JTInHenHbie
NpocCTpaHCTBa.

JInHenHble npocTpaHcTBa. JInHenHO 3aBUCUMbIE U
He3aBUCKMble CUCTEMbI BEKTOpOoB. basuc B
NUHenHoM npocTtpaHcTBe. MaTtpudHasa doopma
pasnoxeHus no 6asucy. MaTtpuua nepexoga K
HoBoMY 6asucy. Popmynbl NpeobpasoBaHus
KoopauHaTt npu nsameHeHum 6asuca.
MognpocTtpaHcTBa NIMHENHOrO NPOCTPAHCTBA,
NHeNHbIe MHOroobpasus. JlnHenHaa oboroyka
cucTembl BekTopoB. Cymma 1 nepeceyeHmne
nognpocTpaHcTs. [Npsamas cymma
noanpocTpaHcTB. EBKNMAOBLI NpOCTpaHCTBa.
HepaseHcTBO Kowu-byHakoBckoro.
OpTtoHopmupoBaHHbI 6asuc. MNpouecc
opToroHanusauuu Npama-Lmuara.

2.7.

JTInHenHbie
onepaTopbl.

JInHenHble onepaTtopbl. MaTpuua nuHenHoro
onepartopa. MlameHeHne maTpuLbl TIMHENHOTO
onepartopa npu nepexoge kK HoBomy 6asucy.
MpounsBeneHne NMHenHbIX onepatopoB. Anrebpa
onepaTopoB. MaTpuua CcymMmMbl, NPOU3BeAEHUS Ha
4YUCIO M NPOU3BEAEHUS NMMHENHBIX ONepaTopOB.
O6paTHbIn onepaTop. Agpo n obpas NMHENHOTO
onepaTopa. CobCTBEHHbIE YMCa U COBCTBEHHbIE
BEKTOPbI NIMHENHOrO onepaTopa.
Xapaktepuctmyeckoe ypaBHeHue. ConpskeHHbIN
ornepaTtop, ero ceonctea. MaTtpuua conps»keHHOro
orneparopa B OpTOHOPMUPOBaHHOM basuce.
CamoconpsikeHHble onepaTopbl, yHUTapPHbIE
onepatopbl. [puBeaeHne maTpuLbl
CaMOCONPSKEHHOro ornepaTtopa K AnaroHanbHOMY
BMAY.

2.8

BunuHenHble u
KBagpaTu4Hble

dopmbl.

JInHenHble popmbl. ConpskeHHOE NPOCTPaHCTBO.
[BoncteeHHbIN 6a3nc. bunuHenHsle gopmel. Bug
BunnHenHon opmbl B omMKcnMpoBaHHOM Basuce.
Mepexoa k HoBOMY 6asucy. HeBbIpOXOeHHbIe,
CUMMETPUYHbIE M NOSTOXUTENBbHO onpeaeneHHble
BunnHenHole opmbl. KBagpaTuyHblie hopMbl.
MpuBeneHne kBagpaTU4HON POPMbI K
KaHOHW4YeCcKoMy By meTtodom JlarpaHxa u
MEeTo40M COBCTBEHHbBIX BEKTOPOB.




13.2. Tembl (pasaenbl) AUCUMNIMHBI U BUAbI 3aHATUA

Bugb! 3aHATMI (KONNMYECTBO YacoB)
Ne HanmeHoBaHne Temsbil ~
Mpaktnye | JlTabopa CamocTtositen
n/n (pasgena) ancumnnnHbl Jlekunn Bcero
cKue TOpHble |bHasa paboTa
1 MpocTenwne 3apaqn 8 8 0 6 29
aHanMTMYECKON reoMeTpun.
2. | BektopHas anrebpa. 10 10 0 8 28
JInHenHble o6pa3sbl (Npamas
3. | Ha NnIoCcKoCTU U B 10 10 0 8 28
NPOCTPAHCTBE, NITOCKOCTb).
KpuBbie BTOporo nopsgka.
4. | [NloBepxHOCTN BTOPOro 8 8 0 6 22
nopsiaka.
MaTpuyHas anrebpa.
5. | Cucrtembl NUHENHbIX 10 10 0 6 26
ypaBHEHUN.
6. | JInHenHble npocTpaHCTBa. 8 8 0 6 22
7. | JluHenHble onepaTtopbl. 8 8 0 6 22
8. BunnHenHble n 8 8 0 29
KBagpaTudHble OpMbl.
WToro: 70 70 0 52 192

14. MeTogM4yeckne ykasaHus Ans o6y4aroLwmxcsi N0 0OCBOEHUIO AUCLUNIIUHbI

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

CamocTosTenbHasa paboTta CTyOeHTOB B Te4YeHe cemMecTpa BKNoYaeT cnegyowime
dopmbl paboTbl M BUAbI KOHTPONS:

e NOArOTOBKA K NPAKTUYECKUM 3aHATUAM;

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

e MOArOTOBKA K KOMITOKBUYMY MO NEKLUMOHHOMY KYPCY;

npyv MOArOTOBKE K KOMMOKBMYMY MO NEKUMOHHOMY Kypcy Heobxoaumo npopaboTaTb
TeopeTudeckne BOMPOCbI [OAHHOTO MoAynd C UCMONb30BaHMEM MaTepuana nekuun wu
pekoMeHayeMon nuTepaTypbl, NoApobHO pasobpaTtb npumepbl, pas3obpaHHble Ha NeKuusX,
BbINOJSTHUTb JOMAaLUHWE 3a4aHNS MO AaHHOMY MOAYIHO;

lMokasaTenem ycnewHon Tekywen paboTbl CTyAeHTa SBNSETCA exeHenenbHoe
BbIMOSIHEHWE  3afaHuMM  Ha  NpakTU4ecknx  3aHATuAX. MeTogmyeckoe  obecnedeHue
CaMOCTOATENbHOM paboThbl CTYAEHTOB NO KypCy BKIIOYaeT:
o KoHcnekT nekuun;

o OcHOBHyIO nuTEpaTypy;
o [lononHutenbHyo NuTEpaTypy.

15. lNepeyeHb OCHOBHOW W [OMNONHUTENbLHOW nUTepaTypbl, PECypCOB MWHTEPHET,

HeobOXoaUMbIX ANA OCBOEHUS OUCLMUNIIUHBI (Crucok iumepamypbl 0GhOPMISIEMCH 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucronb3yemcs obwiasi cKkeosHasi Hymepauus 05151 8cex 81008 UCMOYHUKO8)

a) ocHoBHasi nuTeparypa:




Ne n/n MNCcTOYHUK

UnbuH B.A. JlnHenHas anrebpa n aHanutnyeckasa reometpus / Unemd B.A., Kum I".[.
1 — 3-e usga., nepepab. n gon. — Mocksa: NpocnekT | UsgaTtensctBo MockoBckoro
yHuBepcuteTa, 2015. — 393c. IBC «YHuBepcutetckas bubnuorteka online»

KneTtenwnk [.B. C60opHMK 3aga4 No aHanMTU4YeCcKkon reomeTpumn: ydebHoe nocobue
2 ans sysoB / [1.B. KneTenuk; nog pea. H.B. Edoumosa — 17-e uag., ctep. — CI16. [u
ap.]: Nlanb, 2020. — 224 c.

MpockypsikoB UN.B. CoopHWK 3agad no nuHenHon anrebpe: YyebHoe nocobue. — 14-

3 e uaa., ctep./ N.B. lMNMpockypsiko. — Cl16. [u ap.]: NlaHb, 2019. — 476 c.
KupkuHckuin A.C. JluHenHas anrebpa v aHanutudeckas reometpusa / A.C.
4 KupkuHckmn — EkatepuHbypr: Akagemndeckun lNpoekt, 2020. — 258 c.
5 JinBwnuy K.W. Kypc nuHenHon anrebpbl n aHanutuyeckom reometpum — 14-e nag,.,

crep. / KW. Nuswny, — CI16. [u ap.]: Nanb, 2021.— 508 c.

0) gononHuTenbHasa nuTeparypa:

Ne n/n NcTOYHMK
Mpueanos N.N. AHanuTunyeckas reomeTpus: y4ebHuk / .. Npusanos — N3a. 38-
1 e, ctep. — CI16. [v gp.]: JTaHb, 2010. — 299 c.
Tennos C.E. JlnHenHasn anrebpa n aHanutnyeckasa reometpusa / Tennos C.E.;
5 PomaHHukoB A.H. — MockBa: EBpasninckuim oTkpbITbi MHCTUTYT, 2011 — 271c.

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

B) MH(bOPMAaLMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIE pecypchbl (opuumanbHble pecypcbl
NHTEpPHEeT)™:

Ne n/n Pecypc

1 www.lib.vsu.ru — 3HB Bl'Y

2 http.//e.lanbook/com/ - QBC «J1aHb»

3 http.//www.book.ru/ - 9bC «Book.ru»

* BHavane ykasbiBaotca OBC, ¢ koTopbimMm umetoTcs gorosopa y BIY, 3atem OTKpbITble 9neKTPOHHO-
obpasoBaTeribHble pecypchbl, OHNanH-kypcbl, QYMK

16. MNMepeyeHb y4yeOHO-MeTOAMYECKOro obecrneyvyeHUsi ANsl CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, nocobus, 3adaqyHuKku, Memodou4vyecKue yKal3aHusi [0 8bIMOSIHEHUIO
rpakmu4eckux (KOHMPOIbHbIX), Kypcoebix pabom u dp.)

Kypc ancumnnmHbl NOCTPOEH TakuMm 06pa3om, YTOObl NO3BONUTL CTYAEHTaM MakCMMarnbHO
NPosIBUTb CNOCOBHOCTL K caMocTosiTeNbHOM paboTe. [1na ycneLwwHon caMoCToATENbHOM paboThl
npeanonaraeTcs TECHbIA KOHTAKT C NpenoaaBaTenem.

M3y4eHne gmucumnnmHbl criegyeT HaunHaTb ¢ NpopaboTkmn HacToswen paboden
nporpammbl, 0coboe BHUMaHWe yaensas Luensm n saagadam, CTPyKType U coaepKaHuto Kypca.

CTyoeHTam pekomeHayeTcs nonyyntb B 6nbnuorteke y4ebHyto nutepatypy no
ancumnnuHe, Heobxoanmyro Onsa addekTUBHON paboThl HA BCEX BUAAX ayaUTOPHbIX 3aHATUNR, a
TaKke Ans camMoCcToATeNbHOM paboThbl NO N3yHEHUIO ANCLUNITUHDI.

CBoeBpeMeHHOe N Ka4eCTBEHHOE BbINOSTHEHNE CaMOCTOATENbHOM paboTbl 6asnpyeTcsa Ha
coBnoaeHNN HACTOSALLNX pEKOMEHOAUNN U U3yYeHUN peKoOMeHAoBaHHON nuTepaTypbl. CTyoeHT
MOXET AOMOMHUTb CMIUCOK UCNOSIb30BaHHOM NUTEPATYpPbl COBPEMEHHBIMU UCTOYHUKAMMU, HE



npeacTaBNeHHbIMU B CNINCKE PEKOMEHOOBAHHOW NUTepaTypbl, U B AaNbHENLLEM UCNONb30BaTb
cobCTBEHHbIE NOArOTOBIEHHbIE Y4eOHble MaTepuarnsi.

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

17. OOpa3oBaTesfibHble TEXHONOrMMKU, UCNONb3yeMble MNpU peanusauum y4ebHOMU

OUCUMNNUHBbI, BKMOYaA [AOUCTAHUMOHHble obOpa3oBaTenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe oOy4eHue):

18. MaTepmanbHoO-TeEXHUYECKOE obecnevyeHne AUCLUNIINHDbI:

19. OueHou4HbIe cpeacTBa ANA NPoBeAeHNA TEKYLEeN N MPOMEXYTOYHON aTTecTaumum

MopsigoK OLEHKN 0CBOEHMS 0byYatoLwmmMmmncst ydebHoro MaTepurana onpeaensieTcs
coaepkaHneMm crieayoLwmx pasgenos ANCUMMINHbBIL

HanmeHoBaHue
Ne pasgena KomneTteH Hankatop(si)
n/n MCLNAVHB nsi(1) AOCTXKEHUS OueHo4Hble cpeacTBa
A (MLcl),u,ynﬂ) H KoMneTeHummn
KOHTpPOSbHO-U3MepUTENbHbIN
1. OFK-1.1 maTepuan Ne1
} : : KOHTpPOSbHO-U3MepUTEnbHbIN
2. | Pasgen 1-8. Or1K-1 OrlK-1.2 maTepman Ne2
KOHTPOSbHO-M3MepPUTENbHbIN
3. OrK-1.3 matepuan Ne3
MpomexyToyHas aTTecTaums [MepeyeHb Bonpocos
dopmMa KOHTPONA — 3a4€ET, IK3aMeH lMpakTnyeckoe 3agaHne

OueHKa 3HaHUKN, YMEHUI 1 HaBbIKOB, XapakTepuayloLwiasi atTanbl popMmpoBaHnNs
KOMMeTeHUM B pamMKax N3ydeHUs OUCUUNITMHBI OCYLLLECTBNSETCS B X04e TeKyLen n
NPOMEXYTOYHOM aTTecTaunn.

Tekywasa atrectaums NPOBOAUTCS B COOTBETCTBUU C [1onOXXeHneM O TeKyLlen aTTectauum
obyyvaroLmxcs no nporpammMam BbicLLero obpasoBaHusi BopoHeXCckoro rocyaapCcTBeHHOro
yHuBepcuTeTa. Tekylas atTrectaums NpoBoANTCS B YOPMeE: YCTHOMO onpoca; MMCbMEHHbIX
paboT; KOHTPOMNbHbIX paboT. Kputepun oueHnBaHUs NpUBEAEHbI BbILLE.

20. TunoBble OLeHOYHbIE CpeacTBa U MeToAnYeCKUe maTepuarnbl, onpegensolme
npoueaypbl OLeHUBaHUA

[ns oueHMBaHWsi pe3ynbTaToB 0OyYeHWst Ha 3k3aMeHe/3adyeTe MCMoNb3yrTCsa crepyoLme
nokasaTenu:



1) 3HaHME OCHOBHBbIX MOHATUIA, METOLOB U TEOPEM aHANUTUYECKON reOMETPUN N FIMHENHOWN
anrebpsbl, KOTOpbIE NCMOMB3YTCA ANA NOCTPOEHNA MOAENen U KOHCTPYUPOBaHUS anropuTMoB
peLUeHns NpakTUYecknx 3agay;

2) 3HaHWe NOCTaHOBKM KrnacCcu4ecKknx 3agav;

3) yMeHUe NpUMEHATb MeTOAbl aHaNMTUYECKON reOMETPUN U NNHENHON anrebpbl ANs peLueHns
3agad B npodeccmoHanbHON OesaATenbHOCTH;

4) ymMeHue NpMMeHsaTb annapaTt aHanMTUYeCKON reoMeTpUn N NIMHENHOW anredpbl Ans
AokasaTernibCTBa YTBEPXAEHUN N TEOPEM;

5) BnageHne HaBblkamMn UCNOSIb30BaHMS METOLOB peLUeHUs KIacCu4ecKknx 3agad
aHanUTU4YeCKon reoMeTpun Ans peLleHnsa pasfinyHbIX eCTECTBEHHOHaYYHbIX 3a4au.

[ns oueHMBaHUS pe3yrnbTaToB 00y4YeHUs Ha dk3aMeHe ucnonbayeTcs 4-6annbHas wWwkana:
«OTMIMYHOY», KXOPOLLUOY», KYAOBMNETBOPUTENBHOY, «HEYAOBMETBOPUTENBHOY.
[ins oueHnBaHUS pe3yrnbTaToB 00y4YeHUsI Ha 3a4eTe UCMONb3yeTCcs — 3a4TEHO, HE 3a4TEHO
CoOTHOLLEHNE NokasaTenewn, KpUTepUeB 1 LLKasbl OLLEHMBaHUS pe3yribTaToB 00y4YeHUs.

YpoBeHb
. LWkana
Kputepum oueHMBaHnA KoMNeTEeHLNN chopmMmnpoBaHHOC OLIEHOK
TN KOMNETEHLNN
O6yuvatowmnmncsa nveet nosrHoe 3HaHne
TEOpeTU4ecKoro Kypca AUCUUNMKUHBI, CcnocobeH
UNNCTpUpOBaTh  OTBET  NpuMmepamn, dakTtamu, [MoBbILWEHHbIN OTINYHO
AAHHBIMW  Hay4HbIX  UCCNefoBaHWA, MNPUMEHATb YPOBEHb

TEopeTUYECKMNE 3HAHWUS AN PeLUeHUst NPaKTUYeCcKuX
3a4a4y BXodsLLMX B NporpamMmy.

Obyvalowmnca  vMMmeeT  xopowee  3HaHue
TEOPETMYECKOrO  Kypca, BO3MOXHbl  HEKOTOpble
Hego4veThbl, cnocobeH AgaBaTb NpaBWibHble OTBETHI | ba3oBbI ypoBEHb Xopowo
Ha [OOMOSNHUTENbHbIE BOMPOCHI, YMeeT pewaTtb
3agayu no Gonbluen YacTun Kypca.

O6yvatowmnca Bnageet 3HaHMEM OCHOBHbIX

MOMEHTOB  TEOPEeTUYECKOro Kypca (dbopmyn, MoporoBbii YposnetBopute
Teopem), yMeeT pelwaTb npocTenwmne 3agayun no YPOBEHb NbHO
Kypcy.

Y obyuvatoLerocs OTCYTCTBYIOT 3HaHuA
OCHOBHbIX  MOMEHTOB  TEOpPeTUYEeCKOro  Kypca, Heynosnetsopu
OTCYTCTBME MPAKTUYECKMX HABbLIKOB MpPU peLleHnn - TEenbHO
3agau.

20.1 TeKywWMN KOHTPOJb yCNeBaeMoCTun

KoHTporb ycrneBaeMocTi No AUCLMMIIMHE OCYLLECTBIISIETCS C NMOMOLLbHO CRneayoLwmx
OLIEHOYHbIX CPeacCT.:
Tekywime aTTectaumm NpoBoanTcs B hopmMe OTBETOB Ha BOMPOCHI U peLleHnst 3aaay

KOHTPOJIbHO-U3MEPUTETIbHbLIX MaTepmnasos.



NEPEYEHbL BOINMPOCOB

1. "eomeTpuyeckme BEKTOPLI: onpeaernieHne, onepaunn CrioXXeHUsi BEKTOPOB N YMHOXEHUS
BEKTOpa Ha BeLleCTBEHHOE YNCOo, CBONCTBA onepauui.

2. JInHenHbIE KOMOMHaALUNKN reoMeTPUYECKUX BEKTOPOB, MIMHENHAA 3aBUCMMOCTb U
He3aBUCUMOCTb, 6a3nc 1 eANHCTBEHHOCTb pasnoXeHue BekTopa rno 6asucy, npeobpasosaHue
KOOPAMHAT MpU CROXEHNN BEKTOPOB Y YMHOXEHUMN HA YUCIIO.

3. [ekapToBa cuctema KOOpAMHAT: KOOPAMHATbI TOYKU 1 BEKTOPA, 3a4aHHOM0 ABYMS
TOYKamMu, gerneHve oTpeska B JaHHOM OTHOLLUEHNN.

4. MonspHasa cuctema KoopauHaT Ha MAOCKOCTU, LnMnuHapudeckasa n cpepmnyeckas
CUCTEMbI KOOPAMHAT B NPOCTPAHCTBE.

5. CkansipHoe npousBefeHe reoMeTpuYeckuX BEKTOPOB: onpeaerieHne N OCHOBHbIE
CBOWCTBA, CKansipHoe NpoussegeHne NMHENHbIX KOMBUHaLM, bopmyna ckanapHoro
npounssefeHnsi B KoopanHaTax B OpTOHOPMUPOBaAHHOM 6a3uce, BbipaXeHne MnHbl BEKTopa U
yrna mexay HeHyrneBbIMU BEKTOpaMu Yepes cKanspHoe npovsseneHue, popmynbl
OPTOroHanbHOM NPOEKLUUN BEKTOPA Ha HanpaBieHne HEHYIIEBOrO BEKTOPA U pasfnoXXeHUs
BEKTOpa No opToroHanbHOMYy 6asucy.

6. BekTopHOE npoussegeHne reoMeTpnu4ecknx BEKTOPOB: onpeaeneHne, OCHOBHbIE
CBOWCTBA, BEKTOPHOE Npoun3BeaeHMNE NUHENHBLIX KOMOUHaUMN, opMyia BEKTOPHOIO
npouseBefeHns B NpaBoM OPTOHOPMUPOBaHHOM Ga3uce, OpMeHTUpOBaHHas nowagb
napannenorpamMmmMa Ha N0CKOCTU U onpeaenuTerib BTOPOro nopsiaka.

7. CmeluaHHOe nponsBedeHne reoMeTpudeckux BEKTOPOB: onpeaesieHne, OCHOBHbIE
CBOWNCTBA, CBA3b C OPUEHTMPYEMbIM OOBEMOM napannenenvneaa n BolpaxxeHne vyepes
KOOpAMHaTbl B MpaBOM OPTOHOPMMPOBaHHOM Basunce B BUae onpeaenuTens TpeTbero nopsaka.
8. [1BonHOE BEeKTOpHOE Npou3BeaeHne, BbIBOA (hOpMyI pasnoXeHus aAns 4BONHOro
BEKTOPHOro Npoun3seneHus.

9. MpeobpasoBaHune KOOPAMHAT BEKTOPA M TOYKM Npu 3aMeHe Basunca n gekapToBown
CUCTEMbI KOOPAMHAT, BUA, NapanmenbHbIX NepeHOCoB, OTPaXXEHU 1 MOBOPOTOB MNITOCKOCTU B
KoopauHaTax B Nogxoasien gekapToBOM CUcCTemMe KoopauHar.

10.  YpaBHeHuda NpsMOK Ha NMrocKocTu: obLlee, HopManbHoe, B OTpe3kax KOOpANHATHbIX
oceWn, napameTpudeckune, KaHOHNMYeckoe, No ABYM TOYKaM, Yepes onpeaenurerns.

11.  YpaBHEHMS NNOCKOCTU B NpoCTpaHcTBe: obLiee, HopMarnbHOe, B OTpe3Kax
KOOpAMHATHBLIX OCEN, NapaMeTpuyeckne, KaHOHUYeckoe, No TpeM TouYkaM, Yepes onpeaenuTterns.
12.  YpaBHeHWda NpaAMOK B NPOCTPAHCTBE: 3aaHne CUCTEMON ABYX JIMHENHbIX YPaBHEHWUMN,

napamMmeTpundeckme ypaBHeHnA, KaHOHU4YeCKoe, No AByM TOYKaM.



13.  ®dopMynbl pacCTOAHUN MeXAy OBYMS TOMKaMK, OT TOYKM 40 NPSMOWN Ha MIOCKOCTH, OT
TOYKM 10 MIIOCKOCTU B MPOCTPAHCTBE, OT TOYKM 4O NPAMOKN B NPOCTPAHCTBE, MeXAy
napannenbHbIMU U CKpeLLnBaoLWNMNCA NPSMbIMU B MPOCTPaHCTBE.

14.  HaxoxgeHwe yrnos mexagy AByMS HEHYNEBbIMW BEKTOpAMU, MeXAY NPSMbIMKN Ha
NAOCKOCTU, MeXAy NITOCKOCTSIMW B NPOCTPaHCTBE, MeXAy NPAMON U NNOCKOCTLIO B
NpoCTpaHCTBeE.

15.  Jnnunc: KaHOHW4YecKoe ypaBHeEHME, CBOMCTBA CUMMETPUM U XapaKTEePUCTUKMN,
dokarnbHoe, ANpeKkTopuarbHoe 1 ONTUYEeCKOe CBONCTBA.

16.  'mnepbona: KaHOHMYeCcKoe ypaBHeEHME, CBOMCTBA CUMMETPUM U XapaKTePUCTUKN,
dookanbHoe, AnpeKkTopuanbHoe 1 ONTUYECKOEe CBOMCTBA.

17.  [Mapabona: kKaHOHNYEeCKOe ypaBHEHME, CBONCTBA CUMMETPUN U XapaKTEPUCTUKM,
dookarnbHO-gUpPEKTopMansHoe N oNTU4YeCcKoe CBOMCTBA.

18.  dnnuncoua: KaHOHUYEeCKOe ypaBHEHME, CBOMCTBA CUMMETPUN N XapaKTEPUCTUKN,
TeopeMa O KPYroBbIX CEYEHUSIX.

19.  KoHycC: KaHOHMYecKoe ypaBHEHMe, CBOMCTBA CUMMETPUN, TeopeMa O NNOCKUX CeYEHUSIX
KpyroBoro KoHyca.

20.  OaHOMOMOCTHbIN M ABYNOMOCTHbIN rMnepbononabl: KAHOHNYEeCKoe YpaBHEHWE, CBOMCTBA
CUMMETPUKN, TeopemMa O NPAMOSIMHENHbIX 0Bpa3yroLLUX.

21. 3nnunTtuyeckuin u rmnepbonuyecknin napabononabl: KAHOHNYECKOE YpaBHEHME,
CBOMCTBa CUMMETPUN, TeopemMa O NPAMOSIMHENHbIX 06pasyroLLmX.

22.  ApudmeTunyeckoe npocTtpaHcTeo R".

23.  Matpuupl. Onepaumn Hag maTpuuamMmu. ACCOLMaTUBHOCTb YMHOXEHUSA MaTpuLL.
KBagpaTtHble maTpuLbl.

24.  Onpegenutenu n-ro nopsigka. Anrebpanyveckne gononHeHna n mmHopbl. CBoncTBa
onpeaenutenen. Onpeaenutens Bangepmoraa.

25. O6paTHasa matpuua. Heobxogumoe n gOCTaTOYHOE YCNOBUE CYLLECTBOBAHMS,
€NHCTBEHHOCTb, dopMyna Ansi BblYUCIEHNA 0BpaTHOM MaTpuULbl.

26.  PasnuyHble hopMbl 3aMnCcK CUCTEM NIMHENHBIX ypaBHeHUA. CUCTeMbI, pellaemble no
npasuny Kpamepa.

27.  Panr matpuupl. Teopema o 6a3ncHOM MUHOpE.

28.  MeTogbl BbluMCIEHNA paHra maTtpuubl. Teopema KpoHekepa-Kanennu.

29. O®yHoameHTanbHas cuctema pelleHun ans ogHOPOOHOW CUCTEMBI SIMHENHbIX YPaBHEHUMN.
C1pykTypa obuiero pelieH1st Ans HeoAHOPOOHOM CUCTEMBI JIMHENHbIX YPaBHEHUMN.

30. Mertopg N'aycca pelleHus CUCTEM NIMHENHbIX YPaBHEHWUM.

31.  JlnHenHble npocTpaHcTBa. Onpeaenenune, npumepsl. JIMHenHas 3aBUCUMOCTb U

HE3aBNCUMOCTb BEKTOPOB. basuc B nnHenHOM NPOCTpPaHCTBE.



32. Teopembl 0 6asuce. PaamepHocTb npocTpaHcTBa. [puMepbl KOHEYHOMEPHbLIX U
6eCKOHEeYHOMEPHbIX MPOCTPAHCTB.

33. MaTpu4yHasa popma pasnoxeHus no 6asmucy. MaTtpuua nepexoga Kk HoBomy 6asucy.
dopmynbl NpeobpasoBaHus KoopanHAT Npyu naMeHeHun Gasuca.

34. TllognpocTpaHcTBa NMMHENHOro NPOCTPaHCTBA, NIMHENHbIE MHOroobpa3sus. MNpumepsl.
JlnHenHas obonoyka cnctembl BekTopoB. Cymma 1 nepeceyeHme nognpoctpaHcTs. MNpsamas
cymMma nognpoCTpPaHCTB.

35.  EBknmpgosbl npocTtpaHcTia. Npumepsl. HepaseHcTBO Kowmn-byHsikoBckoro. Hopma
BEKTOpa, Yron mMexay BeKTopamu, opToroHasbHble BEKTOPbI.

36. OpToHOpMMpPOBaHHbLIN Ba3uc B €BKNMAOBOM npocTpaHcTBe. [Npoekumsa Bektopa. lNpouecc
opToroHanusauuun Npama-LLUmunara.

37.  JlvHenHble onepaTopsbl. NMpumepbl. MaTpuua nMHENHoro onepaTtopa. ameHeHune
MaTpuLbl IMHENHOrO onepaTtopa Npu nepexoge K HoBoMy 6asucy.

38. Appo n obpas nnuHenHoro onepartopa. [edekT n paHr IMHENHOro onepaTopa.

39. CymMma nuHerHbIX onepaTopoB, NPoM3BeLeHNE NIMHEMHOrO onepaTopa Ha Y1cno,
npounssefeHne NuUHerHbIx onepatopos. OBpaTHbIN onepaTop U YCIIOBUS €ro CyLLeCTBOBaHUS.
40.  CobcTBEHHbIE Yncna n cOBCTBEHHbIE BEKTOPbLI FIMHENHOrO onepartopa.
Xapaktepuctnyeckoe ypasHeHue. [NpnBegeHne maTpuubl IMHENHOrO oneparopa K
AnaroHanbHOMy Buay.

41.  ConpsbkeHHbI onepaTtop, ero ceorcTea. CamoconpsikeHHble onepaTopbl. YHUTapPHbIe
onepartopbl. [puBeaeHne maTpuLbl CaMOCOMNPSPKEHHOIO onepaTtopa K AuaroHanbHOMY Buay.
42.  bunuHenHble dopmbl. Buag 6unmHenHomn popmbl B ukcMpoBaHHOM Gasuce.

lMepexon k HoBOMY Basucy.

43.  KBagpaTuuyHble dpopmbl. [MprBeaeHne kBagpaTUHHON OOPMbl K KAHOHUYECKOMY BUAY
mMeTonom JlarpaHxa. NonoxmnteneHO onpeaeneHHble KBagpaTudHble doopmbl. Kputepun

CunbBecTpa NONOXUTENBbHOW ONpeaeneHHOCTM KBaapaTu4Hom oopmbl.

Tekywasn atrectaumsa Ne 1

1. CwmewaHHoe npovsBeaeHune.
2. Ycnosus KONSIMHEAPHOCTU Y KOMMSIaHAaPHOCTN BEKTOPOB.
3. ObpatHas maTpuua. Heobxoammoe 1 AoCcTaTovHOE YCroBME CyLLLECTBOBAHUS,

€ONHCTBEHHOCTDb, cbopmyna anA BbIHNCTIEHUA O6p3THOI7I MaTpuLlbl.



Tekywasn atrectaumsa Ne 2

1. YpaBHeHUSA NpAMOK B NPOCTPaHCTBE.
2. PacctodHune oT TOYKM OO NITOCKOCTMU.

3. PaHnr matpuupl. Teopema o 6a3ncCHOM MUHOpE.

MepeyeHb 3aa4aHMKN ONA KOHTPOSIbLHbLIX paboT

KoHTponbHO-u3meputenbHbin matepuan Ne 1.

1. HaxoxgeHne yrnoB mexay ABYMSI HEHYNeBbIMW BEKTOpaMu, Mexay npsiMbiMU Ha

MAOCKOCTW, MeXay MfOCKOCTSIMM B MNPOCTPAHCTBE, MeXay nNpsiMOM U MNIOCKOCTbIO B

NpoCTpaHcTBe.
2. PelunTb cuctemy metoaom Faycca, ykasaTb obliee pelleHne 1 OfHO YacTHOe:
2x1  +xo —x3 —Ty +wy =1
r1 —xo +x3 +x4 225 =0
31 +3xs —3JEy —Bxy +day =2
4y +bxe —DBrs —DdDrys +izs =3
3. MpoBepuTb, 06pa3yloT NU crneaylolme maTpuubl 6a3uc B NPOCTPaHCTBE KBaApaTHbIX

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

KoHTponbHO-u3MmeputenbHbin matepuan Ne 2.

1. CobcTBeHHbIE Yncna n cobCcTBEHHbIE BEKTOPLI JIMHEMHOIO onepaTopa.
Xapaktepuctnyeckoe ypasHeHue. [pnBegeHne maTpuubl IMHENHOrO oneparopa K
AnaroHanoHoOMy Buay.

2. OnpenenuTb TUN NOBEPXHOCTY M M306pa3nTb eé ackua 18 x*+32 y*— 50 2= 2.

3.
Jlana marpura JuHeitHoro omneparopa A B 6asuce B = (€1, €3):

(-1 ngf

Haiitu ee maTpuiy B 6asuce B: €] = —€] + €2, €5 = €1 — 2é3.



KoHTponbHO-u3meputenbHbin matepuan Ne 3.

1. 3nnunc: KaHOHM4YecKoe YypaBHEHWMEe, CBOMCTBA CUMMETPUM WU XapaKTepUCTUKW,

dookanbHoe, AnpeKkTopuanbHoOe 1 ONTUYECKOEe CBOMCTBA.

2. CocTaBuTtb ypaBHeHUs BuccektTpuc mexay npsambiMm 2x - 3y - 5=0,6x -4y +7 = 0.
3. PewnTb MaTpu4HOE ypaBHEHME:
1 3 4
5 o 1 1 3
X - -2 -3 1 —(_2 _10)

2 5 4



JINCT COrNACOBAHUN

PABOYASA MPOrPAMMA YYEBEHOW ANCUMMITNHDI

HanpasneHue/cneumansHocTb 03.03.02 duauka

Oucumnnuua 61.0.13 AHanntudeckasd reoMeTpus U NMHENHas anredpa.

Mpodunb noarotoBkn: PrsMKa NasepHbIX U CNekTpasibHbIX TexHonorum; dmnsunka TBepaoro Tena;

AnepHas n meanumHckasa dpusnka.

dopma 0by4veHnsa ouHas

Y4yebHbi rog 2023/2024

OTBEeTCTBEHHbIV UCNONHUTENb

3aBeayowmin kapegpon maTeMmaTn4eCcKom
PU3NKN U MHPOPMALMOHHBIX TEXHOSOIMI .~ Mepecenkor C.A. 28.06.2023

cnonHutenu

[oueHT kadbenpbl MaTemMaTU4ECKON

PU3NKN U MHPOPMALMOHHBIX TEXHOSOIMI Hopodees [1.J1. 28.06.2023
COINMACOBAHO
Kypatop OOIl
Nno HanpasfieHuo/cneymansHOCTH 28.06.2023
rnoonuck pacuwughpoeka nodnucu
HavanbHuk otgena obcnyxmsaxHms 3HB 28.06.2023
noonucek pacuwughposka nodnucu

Mporpamma pekomeHgoBaHa Hay4HO-MeTOANYECKMM COBETOM hM3NYECKOro chakynbTeTa,
npotokon Ne6 ot 27.06.2023r.




