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

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

YTBEPXOAIO

3aBeayoLwmin kapegpomn
MaTtemMaTn4eckon pusnku un
MHAPOPMALMOHHBIX TEXHOSTOrUM

C.A. lNepecenkos

28.06.2024r

/‘
Weprecenrt]

PABOYAS MPOrPAMMA YYEEHOW ONCLMUMNITUHBI

B51.0.15 AHanuTu4yeckasi reomeTpus U NMHEeMHasa anredpa

1. Koa n HanmeHoBaHue HanpaBneHUs NOAroToBKu/cneynanbHOCTMU:
03.03.03 Paguodwumsuka
2. Mpodunb noaroToBku/cneymanusauma: Pagnodumsmka n aNeKTpoHmka.

3. KBanudukauusa BbinyckHuka: 6akanasp
4. Popma oby4eHus: oyHas

5. Kacheppa, oTBevarowas 3a peanusauuro aucumnnuubl: 0803 kadpeapa mateMaTnyeckom
DOU3NKM 1 MHHOPMALIMOHHBIX TEXHOMOIUMN.

6. CoctaButenu nporpammbl: JopodeeB AMuTpui JIbBOBUY, KaHaMAAT (PU3NKO-
MaTeMaTUYECKMUX HaYK, JOLEHT

7. PekomeHpgoBaHa: Hay4yHo-MeToONMYECKMM COBETOM dbu3ndeckoro dakynbTeTa,
npotokon Ne6 ot 27.06.2024r.

8. Yueb6HbIn roa: 2024/2025 Cemectp(bi): 1,2



9.llenn n 3apgaum y4eO6HOW ANCLUUNINUHbI

Llenn gmcumnnuHe:

- hopMUMpOBaHNE Y CTYAEHTOB Ha4yasbHbIX 3HAHUW MO aHANNTUYECKON reoMeTpun,
HeobXoaUMbIX AN N3yYeHUs OPpYrnX AUCUMMINH CneunanbHOCTU; pas3BUTME HaBbIKOB peLleHns
3ajad 13 aHanUTUYeCKon reomeTpuu;

- OBnageHne HavyanbHbIMU 3HAHUAMW MO NUHENHOW anrebpe, HeobxoaANMbIMU OS5 U3YyYeHUs
APYrMX AUCUUNIINH CneunanbHOCTY;

- 3HAKOMCTBO CTYEHTOB C OCHOBHbIMW MOHATUAMU N METOA4AaMMU NIMHENHON anrebpsbl;

- (bopmupoBaHme y CTy4eHTOB Hay4YHOro MaTeMaTn4eCcKoro MblLUNIEHNSA, YMEHUSA NPUMEHATb
MaTemaTuU4eckumn annapart Ansa uccrnegoBaHnga pusndecknx npoLeccos;

- (bopmupoBaHme y oby4aromxca onpeaeneHHoro coctaBa KoMneTeHUUN (pesynbTaTos
OCBOEHNSA) AN NoAroTOBKKU K NpodeCcCnoHaribHON AesTeNbHOCTM.

OcHoBHbIMKM 3a0a4amu yqe6H0|7| ONCLINNINHBI ABJITAKOTCA:
- CbOpMI/IpOBaHI/Ie BCECTOPOHHUX 3HaHNN 06 OCHOBHBbIX anre6pamquK|/|x CTPYKTYpax n ocHoBax

aHanuMTM4yecKom reoMeTpumn, NnpuobpeTeHne CTyaeHTaMn HaBbIKOB M YMEHWUIN MO PeLLEeHNIo
anrebpanyeckux n reoMmeTpuyeckmnx 3agav;

- hopMmpoBaHne BCECTOPOHHNX 3HaHMI 06 OCHOBax NMHENHOM anrebpbl. B kypce gaHHON
ANCUMNNNWHBI CTYOEHTbl OBflafeBaloT 3HAHUAMM MO TakMM pasgenam nuHenHon anrebpsbl, Kak
NHerHbIe NPOCTPaHCTBa U onepaTopsbl, anrebpa maTpul, CUCTEMbI NIMHENHBIX YPaBHEHWIA.

10. MecTo yuyebHOM AncumMnuHbI B cTpyKType OOIM: ducunmnnuHa «AHanutundeckas
reomeTpusa 1 nuHenHasi anredpa» OTHOCUTCS K eCTEeCTBEHHOHAy4YHOMY MaTteMaTu4eckomMy
LMKy, SIBNASICb HEOTHEMIIEMOW YaCTbo NpeaMeTHon obnactu «MatemaTtuka.
MpeawecTByOWNX ANCUUNIINH HET.

AvcumnnuHel, KOTOPLIM NPeALwecTByeT AaHHaa AUCuUnnnuHa:

. «HavepTtaTtenbHasa reometpus» (61.0.19);

. «dnckpetHaa matematuka» (61.B.01).

. «MaTtemaTtunyeckasa nornka u Teopusa anroputmos» (61.B.07);

. «dndbdepeHumnanbHble 1 MHTerpanbHble ypasHeHusa» (61.0.09).

A ON -

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUs NO AucuUnIuHe/Moaynio (3HaAHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NSIaHMPYEeMbIMU pe3yribTaTaMu OCBOEHUSI oOpa3oBaTenibHOM
nporpaMmmbl (KOMNETEHLMSAMM) U UHAUKAaTOPaMU UX JOCTUXKEHUs:

Kon HasBaHune Koga( NHuankaTop(bl) [MnaHupyemble pesynbtaTbl
KOMNeTeHumm bl) obyyeHuns

Ol1K- | CnocobeH OlK- | BnageeT 3HaHUAMM [eMoHCTpupyeT 3HaHUA

1 NPUMEHSIT 1.1 | dpyHOAMEHTANbHbIX byHAAMEHTaNbHbBIX 3aKOHOB
6a3oBble pa3fenoB MaTeMaTuku NPVPOAbI M OCHOBHLIX (PU3NYECKIX
3HaHWs B N MaTeMaTUYeCKUX 3aKOHOB.
obnactu
doum3unko-
MaTemaTuyeck
x 1 (unm) OnK- | Co3naeT 1 NnpuMeHsieT MpuMeHsieT dmanyeckmne 3akoHb! 1
ECTECTBEHHbIX | 1 5 | maTemaTuyeckue Modenu | MaTeMaTuyeckue MeToabl Ans
HayK B cepepe B CBOEW NPaKTU4ECKOWA peLLeHns 3aaay TeoOpeTUHECKOro U
cBoen [esTenbHOCTU NpuUKNagHoro xapakrepa.
npodgoeccunoHan
bHOWN
[esTensLHOCTM




12. O6bemM AucUUNIIMHbI B 3a4€THbIX eauHuUax/4ac. (8 coomeemecmeuu ¢ y4ebHbIM MNaHoM) —

7/252.

dopma NPOMEXYTOYHOM aTTecTauum - 3a4€T, SK3aMeH

13. TpyaoeMKoCTb No Buaam y4yeoHomn paboTbl

TpyooemMKoCTb
Bua y4eGHom paboTbl Bcero [o cemecTpam
Ne 1 cemecTp Ne 2 cemecTp
AyOVTOpPHbIE 3aHATUA 136 68 68
nekunmn 68 34 34
B TOM 4ucne: | npaktunyeckue 68 34 34
nabopaTtopHbie
CamocTodarenbHas pabota 80 40 40
B TOM 4ucre: KypcoBasi paboTta
(npoekT)
dopma NpoMeXyTOYHON 36 36
aTTecTauumm
(3a4ém, sKk3amMeH — 4ac.)
WToro: 252 108 144
13.1. CogepxaHne gUCUUNINHLI
n/n Peanusaunsa
HanmeHoBaHue pasacna
ANCLMNIINHBI C
pasgena CogepxaHue pasgena gucuUmninHbl OMOLLbHO
ANCLMNITNHDI -
OHMNawnH-Kypca,
QYMK *
1. llekumm
1.1. MpocTenwue [ekapToBbl KOOpANHATLI HA NPAMOKW. HanpasneHHble
3agjaun oTpe3ku. [lekapToBbl KOOPAUHATLI Ha NITOCKOCTU U B
aHanuTn4eckon | npoctpaHcTee. [poekuunsa BekTopa Ha OCb.
reomMeTpun. PaccTtosiHne mexay AByms Toukamu. [leneHne
oTpe3ka B JaHHOM OTHoLlleHun. MNonsapHble,
chepudeckmne N LMNUHgpPUYECKNe KoopamHaThl
Onpepgenutenun BTOPOro n TpeTbero nopsgka. Mx
ceovictBa. Popmynbl Kpamepa ans cuctem gByx
ypaBHEHUN C ABYMSI HEN3BECTHbIMU. PasnoxeHne
onpegenuTens no CTPoKe unn ctonoduy.
1.2. | BektopHas "eomeTpuyeckme BekTopbl. JIMHeHble onepaunn Hag
anrebpa. BekTopamu. JInHenHasa 3aBUCUMOCTb BEKTOPOB.
JInHenHble kKOMBUHaLMN OBYX U TPEX BEKTOPOB.
JInHenHasa 3aBUCNMOCTb YeTblpex BeKTopoB. basuc.
AddurHHBIE cucTeMbl KoopanHaTt. Hanpasnaowme
KOCUHYCbI BeKTopa. JIMHenHble CBOMCTBA NPOEKLMN.
CkangapHoe npoussegeHue. Anrebpanyeckme
CBOWCTBA CKandApHOro nponsseaeHus. BolpaxeHune
CKangpHoro npon3sefeHnsi B 4eKapTOBbIX




NPsSIMOYrosibHbIX kKoopauHaTax. [pasble 1 nNeBble
TPOWNKN BEKTOPOB. BekTopHOe nponsseneHme.
Anrebpanyeckne CBOMCTBa BEKTOPHOIO
npouseeneHusi. CmellaHHoe NnponsBeaeHne Tpex
BekTopoB. O6beM napannenenunena. BeipaxeHue
BEKTOPHOrO 1 CMELLaHHOro Npon3BeaeHns B
AekapToBbIX kKoopanHaTtax. dopmyna ans
BblYNCIIEHMSA BONHOIO BEKTOPHOIrO NPOon3BEAEHNS.

1.3. | JluHenHble YpaBHeHVe NUHUKM Ha NnockocTu. HesiBHOe, SiBHOE U
obpasbl napameTpuyeckoe 3agaHusi. YpaBHeHue
(npsimas Ha NOBEPXHOCTU. YpaBHEHWNE JIMHUN B MPOCTPaHCTBE
nnockocTM u B | PasnnyHblie oopMbl ypaBHEHUS MPSIMON SIMHUM Ha
NPOCTPaHCTBE, | NSIOCKOCTU. YTon Mexay NpsMbIMU Ha NITOCKOCTM.
NIOCKOCTb). Ycnosus napannenibHOCTU U NepneHanKynspHOCTH

NPAMbIX Ha NNOCKOCTU. HopMMpOBaHHOE ypaBHEHWE
npsmMon. OTKNOHEHWE U paccTosiHUE OT TOYKM A0
npamMoMn. [Ny4vok npsambix. PasnuyHble BUAbI
ypaBHEHNSA NNOCKOCTU. HopMMpoBaHHOE ypaBHEHUE
nnockoctn. OTKIOHEHNE N PaCCTOSAHNE OT TOYKM A0
npsAMon. MNy4kn n ceaskm nnockocten. MNpamasn nnHuA
B MPOCTPaHCTBE. Yron Mexay npambiMu. Y CrioBus
napannensbHOCTU U NepneHAnKYNsPHOCTU NPSIMbIX.
Casaska npsimbix. B3anmHoe pacnonoxeHue npsamon
N NSIOCKOCTU B NPOCTPAHCTBE. Yron Mexay npsiMon u
NMOCKOCTLIO. YCMOBUS napansienbHOCTU U
nepneHguKynsapHOCT! NPSIMON U NMIIOCKOCTMW.

1.4. KpuBble KaHoHWueckune ypaBHeHWs annunca, runepbonbl n
BTOPOro napabonel. [ongapHble ypaBHEHMSA annunca,
nopsgka. rmnep6onbl 1 napabonbl. Popmynbl NpeobpasoBaHns
[MNoBepxHOCTM KOOpAMHAT Ha NIIOCKOCTU U B NPOCTPaHCTBE.
BTOPOro [MpnBeaeHne K KAaHOHNU4YECKOMY BUAY YpaBHEHUN
nopsiaka. KpVBbIX BTOPOro nopsigka. NMosepxHOCT! BTOPOro

nopsgka.

1.5. | MaTtpnyHas ApudmeTmnyeckoe n-mepHOe NPOCTPaHCTBO.
anrebpa. MaTtpuubl. Onepauun Hag maTpuLamu.

Cucrtemsl Onpegenutenu n-ro nopsgka. Cuctemsol, pewaembie

NMNHENHBbIX no npasuny Kpamepa. PaHr maTtpuubl. Teopema o

ypaBHEHUN. 6a3ncHoM MuHope. MeToabl BblYMCIEHUS paHra
mMaTtpuubl. Teopema KpoHekepa-Kanennu.
dyHOoameHTanbHas cuctema pelueHun ans
OLHOPOLHOW CUCTEMBI NIMHENHBIX YPaBHEHUMN.
CTpykTypa obLiero peleHus gng HeogHOPOAHOWM
cUCcTeMbl NMIMHENHbIX ypaBHeHUW. MeToa Maycca.

1.6. | JlInHenHble JInHenHble npocTpaHcTBa. JIMHENHO 3aBUCUMMbIE U
NPOCTpPaHCTBA. | He3aBUCKMMblE CUCTEMbI BEKTOPOB. basuc B

NUHEeNHOM npocTpaHcTBe. MaTtpuyHasa dpopma
pasnoxeHusa no 6asucy. Matpuua nepexoaa K
HoBoMY 6asucy. Popmynbl npeobpasoBaHus
KOOpAnHaT npu nameHeHun 6asuca.
MognpocTpaHcTBa NMUHENHOro NPOCTPaHCTBA,
nnHerHble MHoroobpasus. JinHerHasa obonoyka
cucTeMbl BekTopoB. Cymma 1 nepeceveHne
nognpocTpaHcTB. [pamMas cymma nognpoCTPaHCTB.




EBknnaoBbl npocTpaHcTBa. HepaBeHcTBO Kowwm-
ByHsikoBckoro. OpToHOPMUpPOBaHHbINM 6asuc.
Mpouecc opToroHanusauuu [pama-LUmnaTa.

1.7.

JInHenHble
oneparopebl.

JInHenHble onepaTtopsl. MaTpuua nuHenHoro
onepartopa. AlameHeHne maTpuLbl IMHENHOIO
onepaTtopa npu nepexoge kK HoBoMy 6asucy.
lMpounsBeneHne NuUHenHbIX onepatopos. Anrebpa
onepaTtopoB. MaTpuvua cymMbl, NPON3BEAEHUS Ha
4YUCMO N NPOU3BESEHUS NTMHENHBIX ONEepaTopPOB.
Ob6paTtHbIn onepatop. Aapo n obpas NMHENHOro
onepaTtopa. CobCTBEHHbIE YnCna N COOCTBEHHbIE
BEKTOpPbI FIMHENHOrO oneparopa.
Xapakrepuctuyeckoe ypaBHeHne. ConpsiKeHHbIN
onepartop, ero cBoncTea. MaTtpuua conpsikeHHoro
onepartopa B OpTOHOpMUpoBaHHOM Hasuce.
CamoconpsikeHHble onepaTtopbl, YHUTapHbIe
onepatopsl. [lpuBegeHne maTpuubl
CaMOCOMNpPsKEHHOro onepaTopa K AuaroHanbHOMY

BUAY.

1.8.

BunuHenHble n
KBagpaTu4Hble

dopmbl.

JInHenHble hopmbl. ConpsixkeHHOE NPOCTPAaHCTBO.
[BonCcTBEHHbLIN 6a3nc. bunnHenHole popmbl. Bua
OunuHenHon gopmbl B hmkcnposaHHoM Basuce.
Mepexoa k HoBomy 6asucy. HeBbipoXXaeHHbIE,
CYMMETPUYHBIE U NONOXUTENbHO onpeaeneHHbIe
GunuHerHble hopmbl. KBagpaTtnyHble hopmbl.
[MpuBeneHne kBagpaTU4HON POPMBI K
KaHOHW4YecKoMy Buay meTtoaom JlarpaHxa n metogom
COBCTBEHHbIX BEKTOPOB.

2. MpaKkTn4yeckmne 3aHATUA

2.1.

MpocTtenwne
3apgaun
aHannTu4eckomn
reoMeTpun.

[lekapToBbl KOOpAMHATLI HA NpAMON. HanpaBneHHble
oTpe3ku. [lekapToBbl KOOPAMHATLI HA NAIOCKOCTU U B
npocTpaHcTBe. [1poeKkumns BeKTopa Ha OCb.
PaccTtosiHne mexay AByms Toukamu. [eneHne
oTpe3Ka B JaHHOM OTHoweHun. lNonsapHble,
chepuyeckne n LMnNMHOpPUYECKMe KoopanHaTbl
Onpegenutenu BTOPOro U TpeTbero nopsagka. Mx
ceovictBa. Popmynbl Kpamepa ans cuctem gByx
ypaBHEHUN C ABYMSI HEN3BECTHbIMU. PasnoxeHne
onpegenuTensi No CTPOKe nnu cTonouy.

2.2.

BekTopHas
anrebpa.

"eomeTpuyeckme BekTopbl. JIMHeHble onepaunn Hag
BekTopamu. JInHenHasa 3aBUCUMOCTb BEKTOPOB.
JInHenHble kKOMBUHaLUMN OBYX U TPEX BEKTOPOB.
JInHenHaga 3aBUCMOCTb YeTblpex BeKTopoB. basuc.
A urHHBIE cucTeMbl KoopanHaTt. Hanpasnaowme
KOCUHYCbI BeKTopa. JIMHEeNHble CBOMCTBA NPOEKLMN.
CkansapHoe npoussegeHue. Anrebpanyeckme
CBOMCTBA CKandApHOro nponsseneHus. BoipaxeHne
CKanapHoOro Nnpon3seneHunsi B 4eKapTOBbIX
NPSIMOYrosibHbIX kKoopauHaTax. [pasble 1 neBble
TPOVKM BEKTOPOB. BekTopHOE npousBeaeHue.
Anrebpanyeckne CBOMCTBa BEKTOPHOIO
npounssegeHus. CMeLllaHHoe NponsBeaeHne Tpex
BekTopoB. O6bemM napannenenunena. BoipaxeHune




BEKTOPHOro n cMeLlaHHoro npom3segeHnd B
OEeKapTOoBbIX KOOpAMHaTax. CDopmyna and
BbIYNCIIEHUSI ABONHOIO BEKTOPHOro npon3BeaeHuns.

2.3.

JInHenHble
obpasbl
(npsimas Ha
NMOCKOCTU U B
NpoCTpaHCTBe,
MOCKOCTb).

YpaBHeHME NUHUKN Ha NIOCKOCTU. HesiBHOe, iBHOE U
napamMmeTpuyeckoe 3agaHus. YpaBHeHue
NOBEPXHOCTWN. YpaBHEHMNE SIMHUN B MPOCTPaHCTBE
PaanuyHblie dopMbl ypaBHEHUSA NPAMOW NIMHUKU Ha
NAOCKOCTU. Yron Mexay NpsMbIMU Ha NSTIOCKOCTH.
Ycnosusa napannenbHOCTU U NepneHauKynapHOCTU
NPSAMbIX Ha NNOCKOCTU. HOpMMpPOBaHHOE ypaBHEHME
npsimon. OTKNOHEHME U PacCTOAHNE OT TOYKM A0
npsamMon. lNy4ok npamMbix. PasnnyHblie Buabl
ypaBHeHNA NNockocTn. HopMmmupoBaHHOE ypaBHEHWE
nnockocTn. OTKNOHEHNE N PpacCTOSIHUE OT TOYKMN 0
npamMoMn. [Nyykn 1 cBa3ku nnockocten. MNpsamasn nuHns
B MPOCTPaHCTBE. Yron Mexay npambiMu. Y CrioBus
napannenbHOCTU U NeprneHanKynsapHOCTU NPSAMbIX.
Cs4ska npsimbIx. B3anmHoe pacnonoxeHne npsmomn
1 NSIOCKOCTU B NPOCTPaAHCTBE. Yros Mexay npsmMoun u
NOCKOCTLI0. YCNoBWUSA napannensHOCTU U
nepneHauKynAapHOCTU NPSIMON U MIIOCKOCTMW.

2.4.

Kpusble
BTOPOro
nopsiaka.
[MoBepxHOCTU
BTOPOro
nopsgka.

KaHoHWnyeckune ypaBHeHWUs annunca runepoborbl 1
napabonel. [onsapHble ypaBHEHMSA aNnunca,
rmnep6onbl 1 napabonbl. Popmynbl NpeobpasoBaHus
KOOpAMHAT Ha NIIOCKOCTM U B NPOCTPaHCTBE.
[MpuBeneHne K KAHOHNUYECKOMY BUAOY YpaBHEHUN
KpMBbIX BTOPOro nopsigka. lNMpueegexue K
KaHOHMYECKOMY BUAY ypPaBHEHMUI KPUBbIX BTOPOroO
nopsigka. NloBepxHOCTN BTOPOro nopsaka.

2.5.

MaTpunyHasg
anrebpa.
Cucrtemsl
NUHENHbIX
ypaBHEHUN.

ApudmeTmnyeckoe n-mepHOe NPOCTPaHCTBO.
MaTtpuubl. Onepauun Hag maTpuLamu.
Onpegenutenu n-ro nopsgka. Cuctemsol, pewaemblie
no npasuny Kpamepa. PaHr maTtpuubl. Teopema o
6a3ncHoM MuHope. MeToabl BblYMCIEHUS paHra
mMaTtpuubl. Teopema KpoHekepa-Kanennu.
dyHOameHTanbHas cuctema pelueHun ans
O[HOPOLHOW CUCTEMBI NIMHENHBIX YPaBHEHUMN.
CTpykTypa obLiero peleHus gng HeogHOPOAHOM
cUCcTeMbl NMIMHENHbIX ypaBHeHUW. MeToa Maycca.

2.6.

JTnHenHble
npocTpaHCcTBa.

JInHenHble npocTpaHcTBa. JIMHENHO 3aBUCUMbIE U
He3aBUCUMMble CUCTEMbI BEKTOPOB. basuc B
NUHEeNHOM npocTpaHcTBe. MaTtpuyHasa dpopma
pasnoxeHusa no 6asmcy. MaTtpuua nepexoaa K
HoBOoMY 6asucy. Popmynbl npeobpasoBaHus
KOOpAnHaT npu nameHeHun 6asuca.
MognpocTpaHcTBa NMUHENHOro NPOCTPaHCTBA,
nnHerHble MHoroobpasus. JinHerHasa obonoyka
cucTeMbl BekTopoB. Cymma 1 nepeceveHne
nognpocTpaHcTB. [NpamMas cymma nognpoCTpPaHCTB.
EBknnaoBbl npocTpaHcTBa. HepaBeHcTBO Kowwm-
ByHsikoBckoro. OpTOHOPMUPOBaHHLIN Gasuc.
[Mpouecc opToroHanusauuu [pama-LLUmnaTa.

2.7.

JInHenHble

JInHenHble onepaTopbl. MaTpuua NMHENHOro




orneparopbl.

onepartopa. AlameHeHne maTpuLbl IMHENHOIO
onepaTopa npu nepexoge kK HOBoMy 6asucy.
MponsBeaeHne NMHeENHbIX onepaTtopoB. Anrebpa
onepaTtopoB. MaTpuvua cymMbl, NPON3BEAEHUS Ha
4YUCIIO N NPOU3BEAEHUS NTUHENHBIX ONepaTopoB.
O6paTtHbIn onepaTtop. Aapo n obpas NMHENHOro
onepatopa. CobCcTBEHHbIE Yncna 1 CO6CTBEHHbIE
BEKTOpPbI FIMHENHOrO onepartopa.
XapakTtepuctudeckoe ypaBHeHne. ConpsikeHHbIN
onepartop, ero cBoncTea. MaTtpuua conpsi»keHHoro
onepartopa B OpTOHOpMUpOBaHHOM Hasuce.
CamoconpsikeHHble onepaTtopbl, YHUTapHbIe
onepartopsl. [NpuBeaeHne matpuubl
CaMOCOMNpPsHKEHHOro onepaTtopa K AuaroHanbHOMY

BUAY.

2.8

BunuHenHbie n
KBagpaTU4dHble

dopmbl.

JInHenHble hopmbl. ConpsixkeHHOe NPOCTPaHCTBO.
[lBoncTBEHHLIN 6a3nc. bunnHenHole popmbl. Bua
OunuHenHon opmbl B hrkcuposaHHOM Hasuce.
Mepexoa k HoBomy 6asucy. HeBbipoXaeHHbIE,
CUMMETPUYHbIE U MONOXUTESTLHO OnpeaesieHHble
BunuHerHble popmbl. KBagpaTuyHble hopmbl.
[MpuBeneHne kBagpaTU4HOMN POPMBI K

KaHOHN4YeCKOMY BMay MeTtoaoM J'IarpaH>|<a n metoaom

COBCTBEHHbIX BEKTOpPOB.

13.2. Tembl (pa3genbl) AUCUUMNNUHBI U BUAbI 3aHATUN

No HanmeHoBaHue Tembl Buapb! 3aHATMI (KONNMYECTBO YacoB)
- (paspena) Mpaktnyec | JlabopaTtop Camoctoaten
n/n Jlekuum Bcero
ANCLMNITHDI Kne Hble bHas paboTa

MpocTenwmne 3agaun

1. | aHannTU4eckomn 8 8 0 10 26
reomeTpun.

2. | BektopHas anrebpa. 10 10 0 10 30
JInHenHbIEe 06pa3sbl
(Mpsimas Ha NIOCKOCTH

3. M B NPOCTpaHCTBe, 10 10 0 10 30
NIOCKOCTb).
KpuBble BTOpOro

4. | nopsagka. [loBepxHoOCTU 8 8 0 10 26
BTOPOro nopsigka.
MaTtpuyHaga anrebpa.

5. | Cncrtembl NMNHENHbIX 8 8 0 10 26
ypPaBHEHUN.
JInHenHble 0 10 26
NPOCTPaHCTBA.
JInHenHble onepaTopbl. 0 10 26
BunnHenHble n

8. | KBagpaTuyHble 8 8 0 10 26
dopMbl.
NToro: 68 68 0 80 216




14. MeTogn4yeckme ykasaHua Aona oby4vyarowmxcsa Nno 0OCBOGHUIO AUCLUNIIUHBI

PaboTa ¢ koHcnekTamu nekuuin, YTeHne nutepaTypbl No NpeaMeTy; pelleHue 3agad rno
KypCy B Te4eHue cemecTpa.
CamocTosaTenbHas paboTa CTyJeHTOB B Te4YeHMe CEMeCTpa BKOYaeT cneayoLne
dopMbl paboTbl M BUALI KOHTPONS:
e [MOArOTOBKA K NPAKTUYECKUM 3aHATUAM;
npy NOArOTOBKE K MPaKTUYECKMM 3aHATMAM Heobxoammo npopaboTaTb TeopeTudeckune
BOMPOCHbI 3aHATUSA C WCMOSIb30BaHMEM MaTtepuana Nekumn u pekoMeHOyemowm nuTepaTypbl,
noapobHo pasobpaTb NpUMeEpbl pPeLleHUs 3agdad, pas3obpaHHbIX Ha NeKuusiX, BbINONHUTL
AOMallHWe 3aaHusa No JaHHOW TEME;
e [OArOTOBKA K KONJIOKBUYMY MO NEKLMOHHOMY KYPCY;
npyv NOArOTOBKE K KOMMOKBUMYMY MO FNEKLMOHHOMY Kypcy HeobxogmMmo npopaboTaTb
TeopeTU4yeckMe BOMPOCbl AAHHOrO0 MoAynsi C WCMNOMb30BaHWMEM MaTtepuana nekumm wu
pekoMeHayemMon nuTepaTypbl, NOAPOOHO pas3obpaTb Npumepbl, pa3obpaHHble Ha NEeKUUsiX,
BbINOSIHUTbL AOMAaLUHWE 3aaHus N0 JaHHOMY MOAYIHO;

Moka3zaTtenem ycnewHon TeKywen paboTbl CTygeHTa SABMASETCS eXeHeaenbHoe
BbINOSIHEHME  3aJaHUW  Ha  MNpakTU4eckux 3aHatuax. MeTtoamyeckoe  obecneyeHue
CaMOCTOATENbHOM PaboTbl CTYAEHTOB MO KypCy BKIHOYAET:

« KoHcnekt nekuuu;

e OcHOBHYIO NuTEpPaTYpY;
e [lononHuteneHyto nuTepaTypy.

15. MNepeyeHb OCHOBHOM W AOMOSNIHUTENbLHOW nNUTepaTypbl, PECypCOB MWHTEPHET,

HeobXxoauMbIX AN OCBOEHUSA AUCUMUNIIUHDbI (CriucoK fiumepamypbl 0GOPMIISemcsi 8 coomeemcmeuu
¢ mpebosarusimu TOCT u ucrionb3yemcs obuwjasi CK803Hasi Hymepauus 0518 ecex audo8 UCMOYHUKOS)

a) oCHOBHas nutepaTtypa:

Ne n/n NcTOYHUK
NnbuH B.A. IluHenHasa anrebpa n aHanutnyeckas reometpus / nbun B.A., Kum I".[.
1 — 3-e n3a., nepepab. n gon. — Mocksa: NpocnekT | UsgaTtensctBo MockoBCKOro

yHuBepcuteTa, 2015. — 393c. (BBC «YHuBepcuTeTckasn bubnmoteka online»

Knetenuk [.B. C60pHMK 3agay no aHannTU4eckon reometTpun: yuedbHoe nocobume ans
2 By3oB / [1.B. Knetenuk; noa pea. H.B. Edpumosa — 17-e uag., ctep. — CI16. [v gp.]:
Nanb, 2020. — 224 c.

MpockypsikoB UN.B. C6opHMK 3agay no nuHenHon anrebpe: YyebHoe nocobue. — 14-

3 e uag., ctep./ N.B. Mpockypsiko. — CI16. [n ap.]: JlaHb, 2019. — 476 c.

KupknHckmii A.C. JNluHenHaa anrebpa n aHanutnyeckasa reometpus / A.C. KupkuHckun
4 — EkaTepuHbypr: Akagemumyeckun NMpoekt, 2020. — 258 c.
5 JinBwny K.U. Kypc nuHenHon anrebpbl n aHanutuyeckon reomeTpum — 14-e nag,.,

crep. / KW. Nueswuy, — CI16. [u gp.]: NaHb, 2021.— 508 c.

6) gononHuTeNbLHasa nuTepartypa:

Ne n/n McToYHUK

’ MpmneanoB .. AHanuTunyeckas reometpus: yuebHuk / .. MNpusanos — M3g. 38-e,
ctep. — CI16. [n gp.]: NlaHb, 2010. — 299 c.

Tennos C.E. JlunenHaa anrebpa n ananntunyeckasa reometpus / Tennos C.E.;
PomaHHukoB A.H. — Mockea: EBpa3snnckum oTkpbITbI MHCTUTYT, 2011 — 271c.
(BBC «YHuBepcuteTckas dbubnuoteka online» K.H. JlyHry [m gp.] . — 7-e usg. — M.:
Anpuc npecc, 2008 — 574c.




B) MHCPOPMALMNOHHbIE ANEKTPOHHO-06pa3oBaTenbHble pecypchl (orumanbHble pecypcbl
NHTEPHET)™:

Ne n/n Pecypc

1 www.lib.vsu.ru — 3HB BI'Y

2 http.//e.lanbook/com/ - OBC «J1aHb»

3 http.//lwww.book.ru/ - 9BC «Book.ru»

*

BHauane ykasbiBatotca OBC, ¢ koTopbiMn wumetoTca goroBopa y BIY, 3ateM OTKpbITble 3MEKTPOHHO-
obpasoBaTenbHble pecypchl, oHnamH-kypcbl, YMK

16. lMepeyeHb y4yebHO-meTOAMYECKOro obecneyvyeHUs AN CaMOCTOATeNbHOM paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, nocobus, 3adadqyHuUKu, MemoOu4yeckue yKasaHUsi MO B8bIMNOSTHEHUIO
rpakmu4ecKux (KOHMPOJIbHbIX), Kypcoebix pabom u 0p.)

Kypc ancumninmHel NOCTPOeH TakumM 06pa3oM, 4ToBbl NO3BOSNUTL CTYAEHTaM MakCUMarbHO
NposiBUTb CNOCOBHOCTb K camocToATeNnbHOM paboTe. [ns ycnewHon camocToAaTenbHOM paboThl
npeanonaraeTcsa TECHbIA KOHTAKT C NpenofaBaTenem.

N3yyeHne gucumnnuHbl cnegyeT HaumHaTth ¢ NpopaboTkm HacToswen paboyen
nporpaMmmel, ocoboe BHUMaHWe yaenss uensam u 3agadyam, CTPYKType 1 CoaepXKaHuIo Kypca.

CtyneHTam pekomeHgyeTcsa nonydntb B Gubnmorteke y4ebHyto nutepaTypy no
ancumnnuHe, Heobxoammyto Ans adeKTMBHON paboThbl HA BCEX BUOAX ayAUTOPHbIX 3aHATUN, a
TaKkKe Ans caMoCTOATENbHOM PaboTbl MO N3YHEHUIO AUCUUMIUHBI.

CBo€eBpeMEHHOE 1 Ka4eCTBEHHOE BbIMOMHEHNE CaMOCTOSATENbHOM paboTbl 6asmpyeTcs Ha
cobnogeHnn HaCTOALWMX pEKOMEHAALNA N N3yHEHUN peKOMEeHO40BaHHOM nutepatypbl. CTyaeHT
MOXET LOMNOSTHUTbL CNNCOK MCNOMb30BaHHOW NUTepaTypbl COBPEMEHHBIMW NCTOYHUKaMU, He
npegcraBneHHbIMU B CNNCKE peKOMEHA0BAHHON NuTepaTtypsbl, U B JanbHeNLeM UCronb30BaTh
cOBCTBEHHbIE NOArOTOBIEHHbIE Y4ebHble MaTepuansi.

YcnelwHoe ocBoeHue Kypca npegrnonaraeT akTUBHOE, TBOPYECKOE yyacTue CTydeHTa
nyTeM NnaHOMEPHOW, NOBCeAHEBHOM paboThl.

17. OOpasoBaTenbHble TEXHONMOrMKU, Ucnonb3yemMmble nNpu peanusauum Yy4ebHOM
OUCUMNIINHBI, BKMOYaAs [AOUCTAHLUMOHHbIe obpa3oBaTtenibHble TexHonorun (AOOT),
3neKTpoHHoe obyyeHue (D0), cmewaHHOe 0Gy4eHune):

18. MaTepunanbHO-TeEXHNUYECKOe obecnevyeHne AUCLUUNIIUHbI:

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUSA TeKyLen U NPOMEXYTOYHOW aTTecTaumum

MopsiAoK OLEHKN 0CBOEHMS 0Oy4YatoLMMUCst y4eBHOro maTepuana onpegensietcs
coaep)xaHVeM cnenyroLmx pasaenos ANCUUNIUHGIL




HanmeHoBaHune
Ne pasgena KomneTte iipukatop(br) ')
n/n AVCLMMNMHDI ) OOCTUXKEHUSA LleHOYHblE CcpeacTBa
(Moayns) KoMneTeHuuu
KOHTPOSIbHO-U3MEepPUTESNbHbLIN
1. OrK-1.1 maTepuan Ne1
Pasnen 1.8. OrlK-1
KOHTPOSIbHO-U3MEPUTESNbHbLIN
2. OriK-1.2 maTepuan Ne2
[MpomexyTodHasa aTTecTaunsd lMepeyeHb BoNpocos
doopma KOHTPOSISt — 3a4€T, 9K3aMeH lMpakTnyeckoe 3agaHve

OueHKa 3HaHWn, YMEHUIN U HaBbIKOB, XapakTepuaytoLasa atanbl opM1UpoBaHNA
KOMNETEeHLMI B paMKax U3y4YeHnsa UCLUMNIINHBLI OCYLLECTBASIETCS B XOAE TEKYLLEN U
NPOMEXYTOYHOW aTTecTauun.

Tekywasa aTrectauunsa NnpoBogMTCHA B COOTBETCTBUM C [MoNoXeHMeM O TekyLen aTTectaumm
oby4atomxca no nporpammam BbicLLero obpasoBaHna BopoHeXCcKoro rocygapCTBEHHOMO
yHMBepcuTeTa. Tekylias atTectaums npoBoaMTCs B (hopme: yCTHOro onpoca; NMCbMEHHbIX
paboT; KOHTPONbHbLIX paboT. Kputepum oueHnMBaHus npmBeaeHbl HXKE.

20 TunoBble OLEHOYHbLIE cpeacTBa UM MeToAMYEeCKMe MaTepuanbl, onpegenswolme
npoueaypbl oueHUBaHUs

[ns oueHnBaHMA pe3ynbTaToB OOy4YeHMSI Ha 3K3ameHe/3ayeTe UCMOoNb3yTCcsa creayolime
nokasaTtenu:

1) 3HaHME OCHOBHbIX MOHATUA, METOOO0B N TEOPEM aHANUTUYECKON reOMETPUN N JINHENHOWN
anrebpbl, KOTOPbIE UCMOMb3YKTCH ANA NOCTPOEHUS MOAENEN N KOHCTPYMPOBaHUSA anropuTtMoB
peLlleHnsa NpakTn4ecknx 3agay;

2) 3HaHMe NOCTaHOBKM KNnaccuyecknx 3agav;

3) yMeHne NpUMeHATb METOAbI aHANUTUYECKON reOMEeTPUN N NIMHENHOW anrebpbl ANnsa peleHns
3agay B NpodreccuoHanbHom AeAaTerbHOCTY;

4) yMeHVe NpUMEHATb annapaT aHannMTU4YeCcKon reoMeTpum 1 NnMHenHon anredbpbl 4ns
AoKasaTenbCTBa YTBEPXOEHUN U TEOPEM,;

5) BnageHue HaBblkaMy UCMOMb30BaHUS METOOO0B peLleHUs KNaccuyeckmx 3agad
aHannTU4YeCcKon reoMeTpun Ons peLleHns pasnuyHbIX eCTECTBEHHOHAYYHbIX 3a4au.

[ns oueHMBaHUS pe3ynbTaToB 00y4YeHUs Ha 3K3ameHe Ucronb3yeTcs 4-6annbHas Wwkana:
«OTIIMYHOY», «XOPOLLOY», KYAOBNETBOPUTENBHO», «KHEYOBNETBOPUTENBHOY.
[lns oueHnBaHNs pe3ynbTaToB 0OyYeHNsi Ha 3a4eTe UCMOSb3YEeTCsl — 3a4TEHO, HE 3a4TEHO
CoOTHOLLEHNE NokasaTenewn, KpUTEPUEB U LUKarbl OLLEHUBAHNS pe3ynbTaToB 00y4eHus.



YpoBeHb
cchopmMmnpoBaHHOC LLikana oueHoK

KpI/ITepVII/I OLleHMBaHNA KOMMETEHLMI o
TN KOMNEeTEeHUNN

O6yvatowmmncs MIMeeT nonHoe 3HaHue
TeopeTU4ecKoro Kypca ANCLMNIIMHbI, CnocobeH
UNMACTPMPOBAaTL OTBET NpuMepamu, dakrtamu, [MoBbILLEHHbIN
AaHHBIMW Hay4HbIX UCCIe4OBaHUN, NPUMEHSATb YpOBEHb
TEOpeTUYECKNE 3HAHUSA NS PELLUEHNS MPAKTUYECKMX
3a7aud BXogsLWMX B NporpaMmmy.

OTnnyHo

O6yyatowuiics MeeT xopoluee 3HaHue
TEOpPEeTUYECKOro Kypca, BO3MOXHbl HEKOTOpbIE
Hedo4YeTbl, cnocobeH gaBaTb NpaBuUibHbIE OTBETHI Ba3zoBbIlt ypoBEHb Xopouuo
Ha JOMNONHUTENbHbIE BOMPOCHI, yMeEeT peLlaTb
3agaun no Gornblueit YacTu Kypca.

Obyuatowmics BnageeTt 3HaHNEM OCHOBHbIX

MOMEHTOB TeopeTuyeckoro Kypca (popmyn, [MoporoBbin Yposnetsoputernb
TeopeM), yMeeT peLuaTb npoctenne 3agadm no YPOBEHb HO
KypcCy.
Y oby4yatoLerocs OTCyTCTBYHOT 3HAHMUS OCHOBHbIX

HeynosnetBopute
MOMEHTOB TEOPETUYECKOro Kypca, OTCYTCTBME - MBHO

NpPakTN4eCKMX HaBbIKOB Mpn peeHnn 3agas.

20.1 TeKyLMN KOHTPOJIb yCNeBaeMoCcTu

KoHTporb ycneBaemMocTi No AUCUMMNMHE OCYLLECTBSIETCS C MOMOLLbIO CrneayoLwmx
OLIEHOYHbIX CPeACTB:
TekyLwime aTtTecTaymm NnpoBoasaTcst B POpMe OTBETOB Ha BOMPOCHI 1 peLleHns 3aaau

KOHTPOJ1bHO-U3MEPUTESIbHbIX MaTepmraros.

NEPEYEHbL BOINPOCOB

1. "eomeTpuryeckne BEKTOPbI: onpeaeneHne, onepawmm CnoXeHna BEKTOPOB U YMHOXEHNSA
BEKTOpa Ha BeLLeCTBEHHOE YNCO, CBOUCTBA onepauni.

2. JInHenHble KOMBUHALMN FEOMETPUYECKMX BEKTOPOB, NIMHENHAs 3aBUCUMOCTb U
He3aBMCMMOCTb, Ba3nc U eAMHCTBEHHOCTb pa3foXeHne BekTopa no 6asucy, npeobpasoBaHune
KOOPAMHAT NpU CROXEHNN BEKTOPOB U YMHOXEHUN HA YMCHO.

3. [ekapToBa cuctema KoopAauHaT: KOopAuHaThl TOYKM U BEKTOpA, 3a4aHHOro AByMS
TOYKaMu, AeneHne oTpeska B 4aHHOM OTHOLLEHUM.

4. lMonsipHasa cucTema KoopAMHAaT Ha NMOCKOCTU, LMNMHApUYeckas n ciepudeckas

CUCTEMbI KOOpAMHAT B MPOCTPAHCTBE.




5. CkansipHoe npousBefeHne reoMeTpuyeCcKnx BEKTOPOB: onpeaeneHne n OCHOBHbIE
CBOWNCTBA, CKansipHoe nNpon3BeaeHne NMHENnHbIX KoMObuHaunn, opmyna ckansipHoro
npoun3BeaeHns B KoopamHaTtax B OpTOHOPMMPOBAHHOM 6asnce, BblpaxkeHne ASIMHbl BeKTopa U
yrna mexay HeHynesbIM1 BEKTOpaMun Yepes ckanspHoe npounssegeHvne, opmMynbl
OPTOroHanNbHOM NPOEKLMN BEKTOPA Ha HanpasneHne HEHYNEBOro BEKTOpa U pa3noXeHus
BEKTOpa No opToroHanbHomy 6asucy.

6. BekTopHoe npousBefeHe reoMeTpruyecknx BEKTOPOB: onpeaerieHne, OCHOBHbIE
CBOWCTBA, BEKTOPHOE Npon3BeAeHne NMMHENHbIX KOMOUHaUu, dopmyra BEKTOPHOIO
npovsBeneHns B NpaBoM OPTOHOPMUPOBAHHOM Hasnce, oOpueHTUpoBaHHaaA nnowaab
naparnnenorpaMmma Ha nrocKoCTU U onpegenuTens BTOPOro nopsiaka.

7. CmellaHHoe npousBeaeHne reoMeTpn4eCcKnx BEKTOPOB: onpeaeneHne, OCHOBHbIE
CBOWCTBA, CBA3b C OpMEeHTUpyeMbiM 06 bEMOM napansenenunena u BolpaxeHue Yyepes
KOOpAMHaTbLl B MpaBoM OPTOHOPMUPOBAHHOM Basunce B BUae onpenenutens TpeTbero nopsaka.
8. [1BonHOE BEKTOpHOE npou3seneHue, BbiBog (POPMYI passioXeHnsa Ans ABOVNHOMo
BEKTOPHOIro Npomn3BeaeHust.

9. lMpeobpasoBaHne KoopaMHAT BEKTOPA U TOYKM Npu 3ameHe basnca n ekapToBou
CUCTEMbI KOOPAMHAT, BUA napanfieribHbIX NepeHOCOoB, OTPAXXEHUN U NOBOPOTOB MSIOCKOCTU B
KOoOpAuHaTax B NoAXOAsLLEeN eKapTOBOW cMCTeMe KoopAuHaT.

10.  YpaBHeHus NPsIMON Ha NIIOCKOCTU: obLlee, HopMarbHOe, B OTPe3Kax KOOpAUHATHbIX
ocen, NnapameTpuyeckmne, KaHOHUYeCcKoe, No ABYM TOYKaM, Yepes onpenenvrens.

11.  YpaBHEHUs NNOCKOCTU B MPOCTPAHCTBE: 00Lee, HoOpMarbHOe, B OTpe3kax
KOOpOUVHATHbIX OCeun, NnapameTpudeckue, KaHOHMYecKoe, No TpeM ToYKaMm, Yepes
onpegenuTens.

12. YpaBHEHUs NpsiMOM B NMPOCTPaAHCTBE: 3aaHne CUCTEMON ABYX NIMHENHbIX YpaBHEHUN,
napameTpuyeckme ypaBHEHUS, KAHOHNYECKOe, MO ABYM TOYKaM.

13. ®opMysibl pacCTOAHUN MeXay ABYMS TOYKaMU, OT TOYKM OO NPSIMOW Ha NSIOCKOCTU, OT
TOYKM O NAOCKOCTM B NPOCTPAHCTBE, OT TOYKMU 0 NPSIMOWN B MPOCTPaHCTBE, Mexay
napannenbHbIMU N CKpeLLMBaOLWNMUCS NPAMbIMU B MPOCTPAHCTBE.

14.  HaxoxpgeHue yrnoB Mexay ABYMS HEHYNEeBbIMW BEKTOPaMU, MeXAy NPAMbIMU Ha
NMOCKOCTN, MeXAy NIOCKOCTAMU B NPOCTPAHCTBE, MeXAy NPSIMON U NIIOCKOCTbLIO B
NpOCTpPaHCTBE.

15.  DNNUNC: KAaHOHNYEeCcKoe ypaBHEHNE, CBOMCTBA CUMMETPUM U XapaKTePUCTUKN,
dookanbHoe, AnpeKTopmnanbHOe N ONTU4YecKoe CBONCTBA.

16.  'mnepbona: kKaHOHMYeCKOe ypaBHEHME, CBOMCTBA CUMMETPUN N XapaKTEPUCTUKM,

d)OKaanoe, OnpeKTopunaribHoe n onTn4eckoe CBOWCTBA.



17.  lMapabona: kKaHOHM4YeCKOe ypaBHEHME, CBONCTBA CUMMETPUN N XapaKTEPUCTUKM,
dokanbHO-AMpPEKTOPUAnbHOE 1 ONTUYECKOE CBOMCTBA.

18.  3nnuncong: KaHOHUYeCKoe YypaBHEHNE, CBOMCTBA CUMMETPUM U XapaKTEPUCTUKM,
Teopema O KPYroBbIX CEYEHUSIX.

19.  KoHycC: KaHOHM4YeCcKoe ypaBHEHME, CBOMCTBA CUMMETPUN, TEOPEMA O MIOCKUX CEYEHUSIX
KPYroBoro KOHyca.

20.  OgHOMOMOCTHLIN M ABYNOSIOCTHBLIN rmMnepbononabl: KAHOHUYECKOEe YypaBHEHME, CBONCTBA
CMMMETPUN, Teopema O NPAMONNHENHbIX 0OpPa3yoLLmMX.

21.  OnnunTtudeckun u runepbonuyecknii napabononabl: KAHOHNYECKOE YPaBHEHME,
CBOWCTBa CUMMETPUN, TEOpEMA O NPSAMOSNMHENHbLIX 0OpasyoLLmX.

22. ApudmeTtnyeckoe npocTpaHcTeo R".

23.  Martpuubl. Onepaumu Hag maTpuuamun. AcCounaTMBHOCTb YMHOXEHUSA MaTpu,.
KBagpaTHble MaTpuubl.

24.  Onpepgenutenu n-ro nopsgka. Anrebpandeckne gononHeHns 1 MmHopbl. CBOMCTBa
onpegenutenen. Onpegenutens BaHaepmoHaa.

25. O6paTtHaga maTtpuua. Heobxoaumoe n oocTaTtovyHOE YCrnoBme CyLLLECTBOBaHMS,
€[OVHCTBEHHOCTb, (hopMyna Ang Bbl4MCcneHns obpaTHOM MaTpuLbl.

26.  PasnuyHble popMbl 3armMcu CUCTEM NIMHENHBIX YpaBHEHUW. CuUCTeMbI, peluaemMble no
npasuny Kpamepa.

27.  PaHnr matpuubl. Teopema o 6a3nCHOM MUHOpE.

28.  MeTogbl BbluncneHna paHra matpuubl. Teopema KpoHekepa-Kanennu.

29. O®yHOameHTanbHasi cMcTeMa pelleHun ang 0QHOPOAHOW CUCTEMbl NIMHENHBIX YPaBHEHUN.
CtpykTypa obuero peweHns gna Heog4HOPOAHOW CUCTEMbI NIMHENHBIX YPaBHEHWUN.

30. Mertop lNaycca pelueHnsa cnctem fMHENHbIX YpaBHEHUN.

31.  JlvHenHble npocTpaHcTBa. OnpenenexHune, npumepsl. JINHENHaA 3aBUCMMOCTL U
He3aBUCMMOCTb BEKTOPOB. basuc B MMHENHOM NpPOCTpaHCTBE.

32. Teopembl 0 6a3uce. PaamepHoOCTb NpocTpaHcTBa. MNpnmepbl KOHEYHOMEPHbIX Y
6eckoHeYHOMEpPHbIX MPOCTPAHCTB.

33.  MartpuyHasa popma pasnoxeHusa no 6asmcy. Matpuua nepexoga k HoBomy 6asucy.
dopmynbl npeobpasoBaHnsa koopamHaT Npyu n3ameHeHnn 6asuca.

34. TllognpocTpaHcTBa NIMHENHOrO NPOCTPAHCTBA, NIMHENHbIE MHOroobpasug. NMpumepsl.
JInHenHasa obonoyka cuctemol BektopoB. Cymma 1 nepeceyeHne nognpocTpaHcTs. [pamas
CyMMa noanpocTPaHCTB.

35.  EBknupoBsbl npocTpaHcTBa. [Npumepsbl. HepaseHcTBO Kowwmn-byHakosckoro. Hopma

BEKTOpa, yrosqi Mexny BeKrtopamu, opToroHaribHble BEKTOPbI.



36. OpToHOpMMpOBaHHLIM 6a3nc B eBKNMAOBOM npocTpaHcTee. Npoekuunsa Bektopa. Npouecc
opToroHanusaumu pama-LLUmngra.

37.  JlvHenHble onepatopsl. MNMpumepbl. MaTpuua nuHenHoro onepartopa. IsmeHeHue
MaTpuULbl IMHENHOrO onepaTopa Npu nepexoae K HoBomy 6asucy.

38. Appo n obpas nuHenHoro onepatopa. [edekT n paHr nMHerHOro oneparopa.

39. CymMma nuHenHbIX onepaTopoB, Npon3BeAeHne NMMHENHOro onepaTopa Ha Y1cho,
npounssegeHne nNMHenHbIX onepatopoB. OBpaTHbIM onepaTop U YCNoBUSA ero CyLLLeCTBOBaHUS.
40. CobcTBeHHbIe Yncna n cobCTBEHHbIE BEKTOPBI FIMHENHOIO onepaTopa.
Xapaktepuctnyeckoe ypasHeHue. [pyBeageHne matpuubl IMHENHOrO onepaTopa K
AnaroHarbHOMy BUay.

41. ConpsipkeHHbIM onepaTop, ero ceBonctea. CaMmoconpsiKeHHble onepaTopbl. YHUTAPHbIE
onepatopbl. [lpuBeaeHne maTpuLbl CaMOCOMNPSXKEHHOrO onepaTopa K AnaroHanbHOMY BUAY.
42.  bunuHenHble dopmbl. Bua GunmHenHomn popmbl B huKCMpoBaHHOM Gasuce.

MNepexon k HoBoMy 6asucy.

43.  KBagpaTuyHble dpopmbl. [puBeageHne kBagpaTUHHON POPMbl K KAHOHUYECKOMY BUAOY
meTogom Jlarpanxa. lNonoxutensHo onpefeneHHble KBagpaTuiHble popMmbl. Kputepum

CunbBecTpa NonoXuTenbHOM ONpeaeneHHOCTN KBagpaTUYHON hopMbl.

Tekywasn atrectaumsa Ne 1

1. CmewaHHoe npon3BeaeHune.
2. YcnoBusi KONAMHEAPHOCTU Y KOMMITaHAaPHOCTU BEKTOPOB.
3.  O6patHasa maTpuua. Heobxoammoe n goctaTovyHOE YCroBue CyLLeCTBOBaHWS,

€[VHCTBEHHOCTb, (hopMyna Ang Bbl4UCneHns obpaTHOM MaTpuLbl.
Tekywas atrectaumsa Ne 2
1. YpaBHeHuUsa NpssMON B NPOCTPaHCTBE.

2. PaccrtositHne oT ToukM 40 NNOCKOCTH.

3. PaHr maTtpuupbl. Teopema o 6a3McCHOM MUHOpE.

Mepe4yeHb 3agaHNM ANA KOHTPONbHLIX paboT

KoHTponbHoO-uameputenbHbin matepuan Ne 1.



1. HaxoxgeHne yrnoB Mmexay [ABYMSI HEHyNeBbiIMM BeEKTOpaMu, Mexay MpsMbIMUA  Ha

MNIOCKOCTN, MeXaOy MNIOCKOCTAMU B NPOCTPaAHCTBE, MexXay I'IpFIMOI7I N MNJNOCKOCTbIO B

NpOCTpPaHCTBE.
2. Pewntb cuctemy metogom lMaycca, ykasaTb obLiee pelleHne n ogHo YacTHoe:
22y 4wy —x3 —x4 txs =1
1T —x9 H+x3 Hx4 225 =0
31 +3x2 —-3x3 —3x4 +4z5 =2
4y +5xz9 —bDxr3 —dDzxy +T7zy =3
3. MpoBeputb, 06pasyldT NU creaywwme matpuubl 6a3nMc B NPOCTpaHCTBE KBagpaTHbIX

mMaTpuL, BTOPOro nopsaka:
3 2 2 -1 3 -1 —4 6
-1 4 )’ —4 B -2 =2 )’ 1 SO O

KoHTponbHO-uameputensHbin matepuan Ne 2.

1. CobcTBEHHbIE YMcna u cobCTBEHHbIE BEKTOPbLI IMHEMHOrO oneparopa.
Xapaktepuctnyeckoe ypasHeHue. [pyBegeHne matpulbl IMHENHOrO onepaTopa K
AnaroHanbHOMy BUAY.

2. OnpeaenVTL TUM NOBEPXHOCTY M M306pasnThb eé ackns 18 X +32 y*—502°=2,

3.

Jlana marpuiia smaeitHoro oneparopa A B 6asuce B = (€1, €2):

2 A
-1 0 /-
HaiiTu ee maTpuily B 6asuce B: €] = —€1 + €2, &, = &1 — 2és.

KoHTponbHo-uamepurtenbHbin matepuan Ne 3.

1. OnMnuUnc: KaHOHWYeCKoe YypaBHEHWe, CBOWCTBA CUMMETPUM W XapaKTEepPUCTUKM,

cbOKaanoe, OnpeKTopunaribHoe n onTn4eckoe CBOWCTBA.

2. CocTtaBuTb ypaBHeHMs1 BuccekTpmuc mexay npsambimMm 2x - 3y -5 =0, 6x -4y +7 = 0.
3. PewuTtb MmaTpnyHoe ypaBHeHME:
1 3 4
1 1 3
X - —2 =3 1 —(_2 _10>

2 5 4



JNIUCT COrNACOBAHUN

PABOYASA MPOrPAMMA YYEEHOW ONCLMNNNHDI

HanpaeneHue/cneymansHocTb 03.03.03 Pagnoduamka

Oucunnnuua B1.0.15 AHanutmnyeckas reomeTpmsa U nuHenHasa anredpa.

MNpodmnb noaroToBku: Pagnodmanka 1 anekTpoHurka.

dopma oby4yeHus: ouHas

YyebHbin rog 2024/2025

OTBETCTBEHHbIN UCNOMHUTEND

3aBeqyowmin kacegpon matemaTmyeckom
M3NKN N MHPOPMALMOHHBIX TEXHONOIMM /Y NMepecenko C.A. 28.06.2024

UcnonHutenu

[loueHT Kadeapbl MaTeMaTUYECKON

U3NKN N MHPOPMALMOHHBIX TEXHONOIMI Hopodees [1.J1. 28.06.2024
28.06.2024
domkHocmb, nodpasdesneHue nodnucek pacwughposka nodnucu
COI'MACOBAHO
KypaTtop OOIT
Nno HanpaeneHuto/cneynanbHOCTH 28.06.2024
rnoonuce pacuwiughposka nodnucu
HauyanbHuk otaena obcnyxusanua 3HB 28.06.2024
nodnuchb pacuwugbposka nodnucu

[Mporpamma pekomeHaoBaHa Hay4HO-MeToanYEeCKMM COBETOM dM3nMYeckoro dakynbreTa,
npotokon Ne6 ot 27.06.2024r.




