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PABOYAS MPOrPAMMA YYEEHOW ONCLMNNUHDI

B51.0.15 AHanunTudyeckas reomeTpus U IMHeMHasa anreodpa

1. Kog ¥ HauMeHOBaHMe HanpaBlieHUs NoAroToBKU/cneunanbHOCTH:
03.03.03 Paguodusuka

2. Mpodunb noarotoBku/cneumanusaumna: Pagnodunsmnka n 3neKTpoHuKa.

3. KBanudukaums BbinyckHuka: 6akanasp
4. dopma obyyeHUs: oyHas

5. Kachegpa, oTBevarowas 3a peanmsaumio gucumnnumibl: 0803 kadegpa maTemMaTu4eCckon
dU3NKN U MHPOPMALIMOHHBIX TEXHONOIMN.

6. CoctaButenu nporpammsbl: [JopodeeB Imutpun JlbBoBMY, kKaHanaaT HOU3MKO-
MaTeMaTUYeCKMX HayK, JOLEHT

7. PekomMeHpgoBaHa: Hay4yHo-MeToAM4YECKMM COBETOM humamndeckoro dakynbTeTa,
npoTokon Ne6 ot 27.06.2023r.

8. YueOHbIn ron: 2023/2024 CemecTtp(bl): 1, 2



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenn ancumnnuHeb!:

- (bopmmpoBaHme y CTy4eHTOB HayarnbHbIX 3HAHUA MO aHANMUTUYECKON reomMeTpun,
HeoBXoaMMbIX ANA U3y4YeHUs PYrnx AUCLMUMNINH CneunanbHOCTU; pa3BUTUE HABLIKOB peLLeHus
3a4ay 13 aHanMTUYeCcKon reoMeTpum;

- OBNnageHne HavanbHbIMWU 3HaHUSIMKU NO NIMHENHOWN anrebpe, HeoBXoaUMbIMU ANSA U3yYeHus
APYrMX ANCUUNIINH cneunanbHOCTY;

- 3HAKOMCTBO CTYEHTOB C OCHOBHbIMUW MOHATUAMWU U METO4AMU NIMHENHOW anrebpbl;

- (bopmmnpoBaHme y CTy4eHTOB Hay4YHOro MaTeMaTU4EeCKOro MblLUNEHNSA, YMEHUSA NPUMEHATb
MaTtemaTuyeckui annapar ans uccrnegoBaHnsa uandeckmux NpoLeccos;

- (bopmumpoBaHme y obyyatomxcsa onpeaeneHHoro coctaBa KOMneTeHLmn (pesynbTaToB
OCBOEHNSA) ANsa NoAroTOBKU K NPOodeCcCUoHanbHoON AeATENbHOCTMU.

OcHoBHbIMM 3aga4amm y4ebHON OUCLUMNANHBI ABMASAOTCS:

- hopmMmpoBaHmMe BCECTOPOHHNX 3HAHMI 06 OCHOBHbLIX anredpanyecknx CTPyKTypax n OCHoBax
aHanUTU4eCcKon reoMeTpun, NpuodbpeTeHne CTyaeHTaMn HaBbIKOB U YMEHUI MO PeLLEHMIO
anrebpanyeckmx n reoMeTpu4eCcKNx 3agavy;

- (hbopmmpoBaHMe BCECTOPOHHNX 3HaHM 06 ocHOBax fiMHenHon anrebpbl. B Kypce gaHHoM
ANCUMNNUHBI CTYOEHTLI OBNageBatoT 3HAaHMAMU MO TakKUM pasgenam NUHENHOW anrebpbl, Kak
NMHENHbIE NPOCTPAHCTBA U onepaTopbl, anrebpa maTpuy, cUCTEMbl NIMHENHBIX YPaBHEHUN.

10. MecTto yuye6HOM ancumnnuHel B cTpyktype OOI: JucunnnuHa « AHanutnyeckas
reomeTpusa n NuHenHas anrebpa» OTHOCUTCHA K eCTECTBEHHOHAYYHOMY MaTeMaTU4YECKOMY
LMKy, ABNASICb HEOTHEMITEMOWN YacTbio NpeaMeTHon obractn «MatemaTtukar.
MpewecTByOLWNX OUCUUNINH HET.

AvcumnnnHbl, KOTOPbIM NpewecTByeT AaHHas AUCLMNNNHA:

1. «HavepTtaTtenbHasa reometpusa» (61.0.19);

2. «duckpeTHaa maTematuka» (61.B.01).

3. «MaTtemaTu4deckas noruka n Teopusa anroputmos» (b1.B.07);

4. «AndbdepeHumnanbHble U nHTerpasnbHble ypaBHeHus» (61.0.09).

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUsA MO AUCUUNIMHEe/MOAYN0 (3HAHUSA, YMEHUA,
HaBbIKW), COOTHECEHHbIe C NNaHUPYyeMbIMU pe3yribTaTaMu OCBOEeHUS o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEeHLUAMU) U UHAUKATOPAMU UX [OCTUXKEHURA:

Kog HasBaHue Koga( NHavkaTop(bl) lMnaHnpyemble pe3ynbTaThl
KOMMNeTeHuUnmn bl) obyyeHus

Or1K- | CnocobeH Or1K- | BnageeT 3HaHuaMun [eMOHCTpupyeT 3HaHUA

1 NPUMEHATb 11 dyHaamMmeHTanbHbIX dyHOaMeHTanbHbIX 3aKOHOB
6asoBble pasgenos MaTeMaTuku NpUpoadbl N OCHOBHbIX (PU3NYECKNX
3HaHuA B N MaTeMaTUYECKNX 3aKOHOB.
obnactn
don3uko-
MaTeMaTnyeck
MX 1 (unm) OlK- | Co3gaeT n npumeHsaeT [MpymeHseT dom3nyeckme 3aKkoHbl U
€CTECTBEHHbIX | 1 5 | maTemaTnyeckne mogenu | matemaTtuyeckue MeToabl AN
HayK B ccpepe B CBOEW MpaKkTn4eckon pelueHns 3aad TeEoPeTUYECKoro n
cBoen AEeATEeNnbHOCTU NPUKNagHoro xapakrepa.
npodeccmnoHan
bHOW
AEeATENbHOCTH




12. O6bemM AMCUMNIIVHBLI B 3a4eTHbIX eAMHULUAax/Yac. (s coomeemcmsuu ¢ y4ebHbIM MaaHoM) —

7/252.

dopma NPOMeXyTOYHOM aTTecTauum - 3a46T, IK3aMeH

13. TpyaoemkocTb No BuAam y4yebHomn paboTbl

TpyaooemMKkocTb
Bup yue6Hom paboThbl Bcero Mo cemecTpam
Ne 1 cemecTp Ne 2 cemecTp
AyOuTOpHbIE 3aHATUSA 136 68 68
nekuum 68 34 34
B TOM YuCne: | npaktu4eckue 68 34 34
nabopaTtopHble
CamocTosaTenbHasa paborta 80 40 40
B TOM umncne: KypcoBasi paboTta
(MpoeKT)
dopma npomexxyToyHOM 36 36
aTTecTauuu
(3a4€ém, 3k3ameH — 4ac.)
N1oro: 252 108 144
13.1. CopepxaHue QUCLUMNIIUHDI
n/n Peanusauusa
HanmeHoBaHune paspena
ANCUUNIINHBI C
pasgena CopepxaHue pasgena gUCUUnIIvHbI NOMOILLBIO
ANCLMNIINHBI .
OHIamnH-Kypca,
QYMK*
1. Nekuun
1.1. MpocTenwve [ekapToBbl KOOpPAMHATLI HA NpAMON. HanpaBneHHble
3agayv oTpeskun. [lekapToBbl KOOPANHATLI HA NIOCKOCTU U B
aHanuTU4eckown | npocTpaHcTsee. [1poekumns BeKkTopa Ha OCb.
reoMmeTpun. PaccTtosHue mexay Asyms Toukamu. [leneHve
oTpeska B JaHHOM OTHoLeHuW. [MonsapHble,
cchepunyeckmne n LMnnHapuyYeckme KoopanHaTbl
Onpegenvtenun BTOPOro n Tpetbero nopsigka. Mx
ceoucTtBa. Popmynbl Kpamepa onsi cuctem gByx
ypaBHEHNI C OBYMSI HEN3BECTHbIMU. PasnoxeHune
onpegenuTens No CTpoke unm ctonoéuy.
1.2. BekTopHas "eomeTpunyeckne BekTopbl. JINHEeNHbIE onepauun Hag
anrebpa. BekTopamu. JINHeNnHasa 3aBUCMMOCTb BEKTOPOB.

JInHerHble KoMBUHaUUKN OBYX U TPEX BEKTOPOB.
JInHenHaqa 3aBNCMMOCTb YeThLIPEX BEKTOPOB. basuc.
AdpurHHbIE cucTeMbl KoopaMHaT. Hanpasnswowwme
KOCUHYCbI BEKTOpa. JIMHEHble CBONCTBA NPOEKLUN.
CkansipHoe npousBeaeHune. Anrebpaunyeckme
CBOWMCTBA CKansipHoro npoussegeHnsa. BolpaxeHue




CKanspHOro Npovs3BeneHns B AeKapTOBbIX
NPSIMOYrosibHbIX kKoopauHaTax. [paBble 1 neBble
TPpOVKN BEKTOPOB. BekTopHoe npounsseaeHue.
Anrebpanyeckne CBOMCTBa BEKTOPHOIO
npouseegeHns. CmellaHHOe Npou3BeaeHne Tpex
BekTopoB. O6beM napannenenunena. BeipaxeHue
BEKTOPHOMO M CMELLaHHOro Npon3BeaeHns B
AekapToBbIX KoopanHaTtax. Popmyna ans
BblYMCIIEHMSA 4BONHOIO BEKTOPHOIrO Npon3BeaeHums.

1.3. | JlnHenHble YpaBHeHue NMHUN Ha NNocKoCTU. HesiBHoe, sSiBHOE U
obpa3sbl napamMmeTpuyeckoe 3afaHus. YpaBHeHue
(npsimas Ha NOBEPXHOCTU. YpaBHEHNE NUHUKN B MPOCTPAHCTBE
nnockocTM nu B | PasnnyHble opmbl ypaBHEHUS NPSMON JIMHUM Ha
NPOCTPAHCTBE, | NIIOCKOCTW. YTon mMexay npsiMbiMy Ha NITIOCKOCTMU.
NMOCKOCTB). Ycnosusa napannesibHoCT 1 NnepneHauKynapHoOCTU

NPSIMbIX Ha NAOCKOCTU. HopMUpoBaHHOE ypaBHEHUe
npamon. OTKNOHEHME U paccTOsiHUE OT TOYKM [0
npsMon. MNy4ok npsamMbIX. PasnnyHble Buabl
ypaBHEHNSA NNOCKOCTN. HopMMpoBaHHOE ypaBHEHME
nnockoctn. OTKIIOHEeHNE N pacCTOSHUE OT TOYKMU OO
npamoMn. [Ny4vkn 1 cBasku nnockocten. MNMpamas nuHus
B NPOCTPaHCTBE. Yron Mexay npsamMbiMun. YCrosus
napannenbHOCTU U NepneHanKynsapHOCTU NPSMbIX.
CBss3ka npsimbiX. B3anmHoe pacnonoxeHune npsamon
N NSIOCKOCTU B NPOCTPaHCTBE. Yros Mexay npamoun u
NOCKOCTbI0. YCroBuS napannensHOCTU U
nepneHauKynapHOCTM MPSIMON M MAOCKOCTMW.

1.4. | Kpusble KaHoHu4yeckne ypaBHeHus annunca, runepbonbl u
BTOPOro napabonbl. [NMNongpHble ypaBHeHUS annvnca,
nopsigka. runep6onbl 1 napabonbl. Popmynbl Npeobpa3oBaHms
lMoBepxHOCTH KoopAmMHaT Ha N0CKOCTU N B MPOCTPAaHCTBE.
BTOPOro MprBegeHne K KaHOHMYECKOMY BUAY YPaBHEHWI
nopsgka. KpMBbIX BTOPOro nopsigka. lNoBepxHOCTU BTOPOro

nopsiaka.

1.5. MaTpuyHas ApudmeTnyeckoe n-mepHoe NPOCTPaHCTBO.
anrebpa. MaTpuubl. Onepauum Hag MaTpuuamu.

Cuctemsl Onpegenutenu n-ro nopsgka. Cuctemsl, pewaemMblie

NNUHENHBbIX no npasuny Kpamepa. PaHr maTtpuubl. Teopema o

ypaBHEHWN. 6a3ncHoOM MUHope. MeToabl BblMUCNEHUS paHra
mMaTtpuubl. Teopema KpoHekepa-Kanennu.
dyHOoaMeHTanbHas cMctemMa peLLeHnin ons
OAHOPOOHOM CUCTEMBbI JIMHEMHBIX YPaBHEHUN.
CTpykTypa 0bLero peweHus gng HeogHOPOAHON
CcUCTeMbl NIMHENHbIX ypaBHeHUW. MeToa Maycca.

1.6. | JlnHenHble JInHenHble npocTpaHcTBa. JInHenHo 3aBUCMbIE U
NpOCTpaHCTBA. | He3aBUCKMMblE CUCTEMbl BEKTOPOB. ba3suc B

nuHenHoMm npocTtpaHcTee. MaTtpuyHaa gopma
pasnoxeHus no 6asucy. MaTpuua nepexona K
HoBOMY 6asucy. Popmynbl NpeobpasoBaHus
KOOpAMHaT npu nameHeHumn 6asuca.
[NognpocTpaHcTBa NMHENHOMO NPOCTPAHCTBA,
nHerHble MHOroobpasus. JInHenHas obonoyka
cucTeMbl BekTopoB. CyMmma 1 nepeceyeHne




nognpocTpaHcTB. [psamMas cymma noanpocTpaHCTB.
EBknunaooBbl npocTpaHcTBa. HepaBeHcTBO Kowwm-
ByHskoBckoro. OpToHOPMUMPOBaHHbI Basuc.
IMpouecc opToroHanusauumu I'pama-LLmngra.

1.7.

JInHenHble
oneparopbl.

JInHenHble onepaTopbl. MaTpuua nuHenHoro
onepatopa. lameHeHne maTpuLbl IMHENHOIO
onepaTopa npu nepexoae kK HoBomy 6asucy.
MponsBeneHne NMHENHbIX onepatopoB. Anrebpa
onepartopoB. MaTpuua cyMmbl, Npon3BeneHns Ha
4YUCIIO M NPOU3BEAEHNS NMMHENHBIX ONepaTopoB.
O6paTHbI onepaTop. Aopo 1 obpas NMHENHOro
onepartopa. CobCTBEHHbIE YnCa N COBCTBEHHbIE
BEKTOpPbI FIMHEWHOro oneparopa.
Xapaktepuctmyeckoe ypaBHeHue. ConpsikeHHbIN
oneparop, ero ceoncrtea. Matpuua conpsiXKeHHOro
onepaTtopa B OPTOHOPMUPOBaHHOM Hasuce.
CamoconpsikeHHble ornepaTopbl, yHUTapHble
onepatopsbl. [lpuBegeHne matTpuubl
CaMOCOMNpPsHKEeHHOro onepartopa K gnaroHasibHOMy
BMAY.

1.8.

BunuHenHble n
KBagpaTU4dHbIEe

dopmbl.

JInHenHble popmbl. ConpskeHHOe NPOCTPaHCTBO.
[iBoncTBEHHLIN Ba3nc. bunnHenHole opmbl. Bug,
BunnHenHon oopmbl B oMKCMpoBaHHOM Basuce.
Mepexoa k HoBoMy 6a3ncy. HeBblipOXaeHHbIE,
CUMMETPUYHBIE U MNONOXUTENBHO onpeaerieHHbIe
BunnHenHble opmbl. KBagpaTuyHblie opMbl.
MpuBeneHne kBagpaTU4HOM OpPMbI K
KaHOHMYeCcKoMy BMAy meToaoMm JlarpaHxa u MetToaom
COBCTBEHHbIX BEKTOPOB.

2. MNpaKkTn4yeckmne 3aHATUA

2.1.

MpocTenwve
3agaun
aHanUTU4eckoun
reomMeTpun.

[ekapToBbl KOOpAMHATLI HA NpAMON. HanpaBneHHble
oTpeskun. [lekapToBbl KOOPANHATLI HA NSIOCKOCTU U B
npocTtpaHcTee. Npoekunsa BEKTOpa Ha OCb.
PaccTtosHue mexay asyms Todkamu. [leneHve
OTpe3ka B AaHHOM OTHoLweHuun. NongapHble,
chepunyeckmne n LMnnuHapuyeckme KoopanHaTbl
Onpegenutenun BTOPOro u TpeTbero nopsaka. Nx
ceorcTtBa. Popmynbl Kpamepa onsi cuctem gByx
ypaBHEHNI C OBYMSI HENM3BECTHbIMU. PasnoxeHune
onpegenuTens nNo CTpoke unm ctonoéuy.

2.2.

BekTopHas
anrebpa.

"eomeTpunyeckne BekTopsbl. JINHeNHbIE onepauun Hazg
BekTopamu. JINHenHasa 3aBUCMMOCTb BEKTOPOB.
JInHerHble KOMBUHaUUKN OBYX U TPEX BEKTOPOB.
JInHenHasa 3aBMCUMOCTb YeTbipex BeKTOpoB. basuc.
AddpurHHbIE cucTeMbl KoopanHaT. Hanpaesnswowwme
KOCUHYCbI BEKTOpA. JIMHENHbIE CBOMCTBA NPOEKLUUMN.
CkansipHoe npousBeaeHune. Anrebpaunyeckme
CBOMCTBA CKansipHOro npousseaeHust. BolpaxxeHue
CKanapHoro npon3seneHnsi B 4eKapTOBbIX
NPAMOYrofibHbIX KoopAanHaTtax. [1paBsble u neBble
TPOWKN BEKTOPOB. BeKTOpHOE NpounsBeaeHme.
Anrebpanyeckne CBOMCTBA BEKTOPHOIO
npounssegeHus. CMmellaHHOe NponsBeaeHne Tpex




BekTopoB. O6bem napannenenunena. BoipaxeHune
BEKTOPHOIO 1 CMELUAHHOro Npou3BeaeHns B
AekapToBbIX KoopauHatax. opmyna ong
BblYUCIIEHMS BONHOIO BEKTOPHOIO Npou3BeaeHus.

2.3. | JluHenHble YpaBHeHVe NuHUKM Ha nnockocTn. HeasHoe, siBHOE U
obpasbl napamMmeTpuyeckoe 3agaHus. YpaBsHeHue
(npsimag Ha NOBEPXHOCTUN. YpaBHEHNE NTIMHUN B MPOCTPaHCTBE
nyockocTm U B | PasnnyHble oopMbl ypaBHEHNA NPAMOW NIMHUM Ha
NPOCTPaHCTBE, | NSIOCKOCTU. Yron mexay NpsiMbIMU Ha NITOCKOCTMU.
NIOCKOCTb). Ycnosusa napannenibHOCTU N NeprneHauKynapHoOCTU

NPAMbIX Ha NNOCKOCTU. HopMUpOBaHHOE ypaBHEHWe
npsimon. OTKNOHEHNE U PacCTOAHNE OT TOYKM 0
npamoMn. [Ny4vok npsmbix. PasnnyHble Buabl
ypaBHeHUA NNockocTn. HopmmpoBaHHOE ypaBHEHWE
nnockocTn. OTKNOHEHNE N PacCTOSIHUE OT TOYKM 0
npsAMon. My4kn n ceaskm nrockocTen. MNpsamas nuHus
B MPOCTPaHCTBE. Yron mexay npambiMn. Y Crosus
naparnnenbHOCTU U NepneHanKynsapHOCTU NPAMbIX.
Cesska npsimbiX. B3anmHoe pacnosnoxeHue npsamon
N NAOCKOCTU B MPOCTPAHCTBE. Yron mexay npsiMmon u
NNOCKOCTbIO. YCNOoBUS napaniensHOCTU U
nepneHauKynApHOCTU MPSIMOWN 1 MIIOCKOCTMU.

2.4. | KpuBble KaHoHMYeckne ypaBHeHUs annunca runepobonbl
BTOPOro napabonel. MNonspHble ypaBHEHWS anNnunca,
nopsaka. rmnepbonbl 1 napabosnbl. Popmynbl Npeobpa3oBaHus
lMoBepxHoOCTH KoopAMHAaT Ha MMOCKOCTU N B MPOCTPaHCTBE.
BTOpPOro MpuBegeHne K KAHOHUYECKOMY BUAY YpaBHEHUIN
nopsagka. KpMBbIX BTOPOro nopsigka. NpueeneHue K

KaHOHWYEeCKOMY BUAY YPaBHEHUIN KPUBLIX BTOPOro
nopsgka. lNloBepxHOCTN BTOPOro nopsaka.

2.5. MaTpuyHas ApudmeTnyeckoe n-mepHoe NPOCTPaHCTBO.
anrebpa. MaTpuubl. Onepauumm Hag maTpuuamu.

Cuctemsl Onpegenutenu n-ro nopsgka. Cuctemsl, pewaemMblie

NNHENHbIX no npasuny Kpamepa. PaHr matpuubl. Teopema o

ypaBHEHUN. 6asncHoM MuHope. MeToabl Bbl4MCNEHUS paHra
mMaTpuubl. Teopema KpoHekepa-Kanennu.
dyHOoamMeHTanbHasa cMctemMa peLueHnin ons
OAHOPOOHOM CUCTEMBbI JIMHENHBIX YPaBHEHUN.
CTpykTypa 0bLero peweHus gng HeogHOPOAHON
CUCTEMbI NIMHENHbIX ypaBHeHUW. MeTtop Maycca.

2.6. | JlnHenHble JInHenHble npocTpaHcTBa. JInHenHo 3aBUCUMbIE U
NpOCTpaHCTBA. | He3aBUCUMblE CUCTEMbI BEKTOPOB. ba3suc B

nuHenHoMm npocTtpaHcTee. MaTpuyHaa gopma
pasnoxeHus no 6asucy. MaTtpuuya nepexona K
HoBOMY 6asucy. Popmynbl NpeobpasoBaHus
KOOpAMHaT npu nameHeHumn 6asuca.
MognpocTpaHcTBa NMMHENHOMO NPOCTPAHCTBA,
NMHerHble MHOroobpasus. JInHenHas obonoyka
cucTeMbl BekTopoB. Cymma 1 nepeceyeHne
nognpocTpaHcTB. [psamMas cymma noanpocTpaHCTB.
EBknnaooBbl npocTpaHcTBa. HepaBeHcTBO Kowm-
ByHskoBckoro. OpToHOPMMpPOBaHHbIM 6asuc.
lNpouecc opTtoroHanusaummn [pama-LLUmumara.




2.7.

JInHenHble
onepaTopbl.

JInHenHble onepaTopbl. MaTpuua nuHenHoro
onepartopa. lameHeHne maTpuubl NMIMHENHOIO
onepaTopa npu nepexoae kK HoBomy 6asucy.
MponsBeneHne NMHENHbIX onepatopoB. Anrebpa
onepartopoB. MaTpuua cyMmbl, Npon3BeaeHns Ha
4YUCIIO M NPOU3BEAEHUS NMNMHENHBLIX ONepaTopoB.
O6paTHbI onepaTop. Aopo n obpas NMHENHOro
onepartopa. CobCTBEHHbIE YnCa N COBCTBEHHbIE
BEKTOpPbI FIMHEWHOro oneparopa.
Xapaktepuctmyeckoe ypaBHeHue. ConpsikeHHbIN
oneparop, ero ceoncrtea. Matpuua conpsKeHHoro
onepaTtopa B OPTOHOPMUPOBaHHOM Hasuce.
CamoconpsikeHHble ornepaTtopbl, YHUTapHble
onepatopsbl. [lpuBeaeHne matTpuubl
CaMOCOMNPSHKEHHOro onepartopa K gnaroHasibHOMy
BMAY.

2.8

BunuHenHble n
KBagpaTU4YHbIE

dopmbl.

JInHenHble hopmbl. ConpskeHHOe NPOCTPaHCTBO.
[iBoncTBEHHLIN Ba3nc. bunnHenHole opmbl. Bug,
BunnHenHon oopmbl B oMKCMpoBaHHOM Basuce.
Mepexoa k HoBoMy 6a3ncy. HeBblipOXaeHHbIE,
CUMMETPUYHBbIE U MNONOXUTENBHO onpeaerieHHble
BunnHenHble opMbl. KBagpaTuyHblie hopMbl.
MpuBeneHne kBagpaTU4HOM OpPMbI K

KaHOHWYeckoMmy BUOy MeTodoMm JlarpaHka n MeToaom

COBCTBEHHbIX BEKTOpPOB.

13.2. Tembl (pasaenbl) AUCUUNIIVHBI U BUAbI 3aHATUN

No HanmeHoBaHue TeMbl Buap! 3aHATMI (KONMYECTBO YacoB)
- (pasgena) Mpaktuyec | JTabopatop CamocTtosaTen
n/n Jexunn Bcero
ANCUNNINHBI Kne Hble bHas paboTta

MpocTenwme 3agaym

1. | aHanuTM4yeckon 8 8 0 10 26
reomeTpun.

2. | BektopHas anrebpa. 10 10 0 10 30
JInHenHble 06pa3sbl

3 (NnpsiMas Ha NNOCKOCTK 10 10 0 10 30

" | U B NPOCTpaHCTBeE,

NIOCKOCTb).
KpuBble BTOporo

4. | nopsgka. NosepxHocTH 8 8 0 10 26
BTOPOro nopsigka.
MaTpuyHas anrebpa.

5. | Cucrembl NIMHENHBIX 8 8 0 10 26
ypaBHEHUN.

g, | Junentbie 8 8 0 10 26
NpoCTpaHcTBa.

7. | JluHenHble onepaTtopbl. 8 8 0 10 26
BunnHenHbie n

8. | kBagpaTuyHble 8 8 0 10 26
dopMbl.
UToro: 68 68 0 80 216




14. MeToanyeckme ykasaHusa ans ooy4yarowmxcs no 0CBOGHUIO AUCLUNIUHDI

PaboTta ¢ KoHCnekTamu nekuumn, YTeHne nutepaTtypbl N0 NpeaMeTy; pelueHne 3agad no
KypcCy B Te4eHune cemecTpa.
CamocTosaTenbHasa paboTta CTyAeHTOB B TEYEHME CEMECTPA BKITOYAET creayrowme
dopMbl paboTbl U BUAbLI KOHTPONS:
e [0OAroTOBKA K NPAKTUYECKUM 3aHATUAM;
npu NoAroToBKE K MPAKTUYECKMM 3aHATUAM Heobxoammo npopaboTaTb TeopeTuveckune
BOMPOCHLI 3aHATUS C MUCMOSIb30BaAaHMEM MaTtepuana nekuum n pekoMeHayemon nutepaTypbl,
nogpobHo pasobpaTb MNpuMepbl pelleHns 3agad, pasobpaHHbIX Ha NeKumnsix, BbIMNONMHUTL
JOMaLLHWe 3aAaHnsa No JaHHOW TEME;
e M0OAroTOBKA K KONMIOKBUYMY MO JIEKLIMOHHOMY KYPCY;
npyv MOArOTOBKE K KOMMOKBMYMY MO NEKUMOHHOMY Kypcy Heobxoaumo npopaboTatb
TeopeTnyeckne BOMPOCbI AAHHOMO MOAYyNA C MCMNOSMb30BaHMEM MaTepuana nekunn wu
pekoMeHOyeMon nuTepaTtypbl, NoApPoOHO pa3obpaTb NpuMepsbl, pas3obpaHHble Ha nekuusx,
BbIMNOMHUTb AOMALLHME 3a4aHus NO AaHHOMY MOAYIIHO;

[MokasaTtenem ycnewHon Tekywen paboTbl CTyaeHTa SBMSETCA exeHenesibHoe
BbIMOSIHEHME  3aJaHMMA  Ha  MpPaKTUYEeCKMX  3aHaATMaAX.  MeTtoguyeckoe  obecnedeHue
CaMOCTOATENbHOW paboThbl CTYAEHTOB MO KYpPCY BKIIOYaET:

o KoHcnekT nekuun;

o OcHoBHylO nuTEpaTypy;
o [lononHutenbHyto nuTepatypy.

15. lNepeyeHb OCHOBHOM WU [OOMNOSNIHUTENILHOW nUTEpaTypbl, PECYpPCOB WHTEpPHeT,

HeobXoaUMbIX ANA OCBOEHUA ANCLMUNIIUHbBI (Crucok iumepamypbl 0GhOPMISIEMCS 8 COOM8emcmeuu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obujasi CK803Hasi Hymepauyusi 0518 ecex sud08 UCMOYHUKOS)

a) oCHOBHas nutepaTypa:

Ne n/n NCTOYHMK
UnbuH B.A. JlnHenHas anrebpa n aHanutuyeckasa reometpusa / noud B.A., Kum " [.
1 — 3-e u3a., nepepab. n gon. — Mocksa: NpocnekT | U3gaTtensctBo MockoBCKOro

yHuBepcuteTa, 2015. — 393c. (3bC «YHuBepcuTeTckas bubnmoTteka online»

KneTtenwuk [1.B. CO60pHMK 3aga4 No aHanMTU4eCKon reomeTpumn: y4ebHoe nocobue ans
2 By3oB / [1.B. Knetenuk; nog pea. H.B. EdoumoBa — 17-e n3g., crep. — CI16. [n gp.]:
NaHb, 2020. — 224 c.

Mpockypskos N.B. COopHWK 3agad no nuHenHon anredpe: Y4yebHoe nocobue. — 14-

3 e usga., ctep./ N.B. Mpockypsikos. — CI16. [1 ap.]: NNanb, 2019. — 476 c.

KupkuHckmin A.C. NluHenHas anrebpa n aHanutudeckas reometpusa / A.C. KupkmHckmi
4 — EkaTepuHbypr: Akagemuyeckun NMpoekt, 2020. — 258 c.
5 Jinewny K.W. Kypc nuHenHon anrebpbl 1 aHanuTuyeckon reometpum — 14-e nsg,.,

ctep. / K. Nuswuy — CI16. [n ap.]: NlaHe, 2021.— 508 c.

6) gononHuTenbHas nuteparypa:

Ne n/n NcToYHUK

Mpueanos U.U. AHanutnyeckas reometpus: y4ebHuk / U.W. NMpueanos — M3ga. 38-e,

1 ctep. — CI16. [v gp.]: NNaHb, 2010. — 299 c.
Tennos C.E. JluHenHas anredbpa n aHanutnyeckas reometpus / Tennos C.E.;
5 PomaHHukoB A.H. — Mocksa: EBpasuinckuin oTkpbITbid MHCTUTYT, 2011 — 271c.

(BBC «YHuBepcuTteTckaa 6udnuoteka online» K.H. JlyHry [v gp.] .— 7-e n3g. — M.:
Anpwuc npecc, 2008 — 574c.




B) MHPOPMALMOHHbIE ANEKTPOHHO-0Opa3oBaTesnbHble pecypchbl (OuumnanbHbie pecypchbl
NHTEpHET)™:

Ne n/n Pecypc

1 www.lib.vsu.ru — 3HB BI'Y

2 http.//e.lanbook/com/ - 3BC «JlaHb»

3 http.//www.book.ru/ - 3BC «Book.ru»

*

BHauvane ykasbiBawotca OBC, ¢ koTopbiMM wumeroTcss goroBopa Yy BIY, 3arem OTKpbITble 9MNEKTPOHHO-
obpasoBaTtenbHble pecypchbl, OHNanH-kKypcbl, YMK

16. MNepeyeHb y4yeOHO-MeTOaMYECKOro obecrnevyeHUs ANsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHuKku, MemoOou4vyecKue yKa3aHusi MO 8bIMOSTHEHUIO
npakmu4eckux (KOHMPOJIbHbIX), Kypcosbix pabom u 0p.)

Kypc amcumnnmHbl NOCTPOEH TakuMm 06pa3om, YTOObl NO3BONUTL CTYAEHTAM MaKkCMMaribHO
NPoOsSIBUTb CNOCOBHOCTL K caMocTosiTenbHOM paboTe. [1nga ycnewwHon caMmocToaTenbHoM paboTbl
npegnonaraeTcsi TECHbIN KOHTAKT C NpenofaBaTesnem.

N3ydeHne gucumnnuHbel criegyeT HaunmHaTh ¢ npopaboTku HacTosLwen paboden
nporpaMmmbl, ocoboe BHUMaHWE yaenasa uensm n 3aagadam, CTPYKType U coaepxaHuto Kypca.

CTyoeHTam pekoMeHayeTcs nonydnts B Gubnuoteke y4ebHyo nutepaTtypy no
ancumnnuHe, Heobxoammyto Ans addekTUBHON paboThl HA BCEX BUAAX ayAUTOPHbLIX 3aHATUI, a
Takke OS5 CaMOCTOATESNTbHOW paboThbl MO U3YHEHUIO UCUUNITUHDI.

CBOEBpPEMEHHOE 1 KaYEeCTBEHHOE BbIMOMHEHNE CaMOCTOATENBHOM paboThl 6asmpyeTcs Ha
COBSIOAEHNN HACTOALLMX PEKOMEHOALMIA N N3YyHEHUN peKOMeHO0BaHHOW nutepaTypbl. CTyAeHT
MOXET OOMOMHUTb CNNCOK MCMONb30BAHHOW NUTEPATypPbl COBPEMEHHBIMU NCTOYHUKAMU, HE
npeacTaBNeHHbIMU B CNINCKE PEKOMEHOOBAHHOW NUTepaTypbl, U B AaNbHENLLEM UCMNOSb30BaTh
CcOBCTBEHHbIE NOArOTOBIIEHHbIE Y4EOHLIE MaTepuansi.

YcnewHoe 0CcBoeHMe Kypca npeanonaraeT akTUBHOE, TBOPYECKOE yYacTue cTyaeHTa
nyTeM NyaHOMEPHOWN, NOBCEAHEBHOW paboThI.

17. OOpa3oBaTesfibHble TEXHONOrMU, MUCNOMb3yeMble NpuU peanusauum Yy4eOHOWM
OUCUMNINWHBbI, BKIMOYasaA [AOUCTAHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

18. MaTepMaﬂbHO-TeXHquCKoe obecneyeHne QUCLUNIINHDbI:

19. OueHo4Hble cpeacTBa ANA NPOBeAEHUA TEKyLLEeNn U NPOMEXYTOYHOWN aTTecTauum

MopsiAoK OLEeHKN OCBOEHMS 0ByYatoLLmMmmcs y4eGHOro matepuana onpeaensiercs
coAepkaHueM crieayloLwwmx pa3aenos ANCLUMMIUHBIL:




HanmeHoBaHuve
Ne pasfena Komnere | ViHAuKaTOp(b) OLueHoYHble cpeacTea
n/n ANCUUNSINHDI HUmMA(n) AOCTIDKEHMSA H PeA
(Moayns) KoMneTeHumu
: KOHTPOMbHO-U3MepUTesbHbIN
L Ork-1.1 maTtepuan Ne1
Paspen 1.8. OrlK-1
KOHTPOSIbHO-U3MepPUTESbHbIN
2. OfK-1.2 maTepuan Ne2
[MpomexyToyHas aTTecTauuns [MepeyeHb Bonpocos
doopmMa KOHTPONSA — 3a4€ET, IK3aMeH lMpakTnyeckoe 3agaHue

OueHkKa 3HaHUK1, YMEHUI N HaBbIKOB, XapakTepusytoLwas atansl oopMmMpoBaHUs
KOMMeTeHUMN B pamKax U3ydeHnsa OMCUUNITMHBI OCYLLECTBNAETCS B XO4e TekyLen n
NPOMEXYTOYHOW aTTecTauumn.

Tekyuwias atTecTaumsi NPOBOANTCS B COOTBETCTBUM C [1ONOXEHNEM O TeKyLlen aTTectauum
oby4aromxca no nporpaMmmam BeicLLero obpasoBaHnsa BopoHEXCKOro rocygapCTBEHHOMO
yHuBepcuTeTa. Tekyliasi attectaumsi NpoBOAUTCSA B hOpMeE: YCTHOrO onpoca; NMMCbMEHHbIX
paboT; KOHTPONbHbLIX paboT. Kputepumn oueHnBaHNSA NPUBEAEHbI HUXE.

20 TunoBble OLEHOYHbLIE cCpeAcTBa UM MeToAMYeCKMe MaTepuanbl, onpegensiowme
npouenypbl OLleHUBaHUA

[ns oueHuBaHWsi pe3ynbTaToB 0ByYeHWs Ha 3K3aMeHe/3aveTe MCMosb3ylTCs crieayroLme
nokasartenu:

1) 3HaHMe OCHOBHBbIX MOHATUIA, METOAOB Y TEOPEM aHaNUTUYECKON reOMeTpumn 1 IMHENHON
anrebpbl, KOTOpbIE NCMOMB3YTCA ANA NOCTPOEHNA MOAESNEN U KOHCTPYMPOBaHUS anropuTtMoB
peLleHns NpakTU4YEeCKNX 3agay;

2) 3HaHWEe NOCTAHOBKM KIaCCUYECKNX 3adavy;

3) yMeHne NpUMeHATb MeTOAbl aHaNMTUYECKON reOMeTpumn U NMMHENHON anrebpbl ANs peLLeHns
3a4ad B npogeccrnoHanbHon AesaTenbHOCTY;

4) ymeHune NpMMeHsaTb annapaTt aHanMTUYeCcKon reoMeTpum 1 NIMHENHOW anredpbl Ans
AokasaTenbCcTBa YTBEPXKOEHUI N TEOPEM;

5) BnageHne HaBblkaMn UCMONb30BaHMS METOLOB pPELLEHMS KITaCcCUYeCcKmx 3agad
aHanUTU4YeCKON reoMeTpun AN peLleHnsa pasnnyHbIX eCTECTBEHHOHAYYHbIX 3a4au.

[ns oueHMBaHUS pe3ynbTaToB 00y4YeHUs Ha dK3aMeHe ucnonb3yeTcs 4-6annbHas Wwkana:
«OTIIMYHOY», «XOPOLLUOY», KYAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.
[ns oueHnBaHNs pe3yrbTaToB 06y4YeHUs Ha 3a4eTe UCMOoNb3yeTcs — 3a4TEHO, HE 3a4TEHO
CoOTHOLLUEHNE NoKasaTernen, KpUTepmeB 1 LKarbl OLEHMBaHUS pe3yribTaToB 006y4YeHusl.



YpoBeHb
chopmMmnpoBaHHOC LLkana oueHok

Kpl/ITepl/lVI OLIeHMBaHNSA KOMMNETEHLMI o
TN KOMMNeTeHunn

O6yvatowmmncs UMeeT NofHoe 3HaHue
TEOPETMYECKOro Kypca ANCUUNInHBI, cnocobeH
WNNICTPMPOBATbL OTBET NpuMepamMu, pakTamu, [MoBbILWEHHbIN
AaHHBIMU Hay4YHbIX UCCrefoBaHWI, NPUMEHSTD YPOBEHb
TeopeTudeckne 3HaHus Ons peLleHnst NPakTUYeCcKmx
3aJay BXO4sLLMX B NporpamMmy.

OT1nuyHo

O6yvatowmnmnca nMeeT xopoLluee 3HaHue
TeopeTU4eCKoro Kypca, BO3MOXHbl HEKOTOpPbIE
HefouYeTbl, cnocobeH gaBaTh NpaBuUibHbIE OTBETHI basoBbit ypoBeHb XopoLwuo
Ha OOMONHUTENbHbIE BONPOCHI, yMEEeT peluatb
3agaym no 6onbLlen YacTu Kypca.

O6yuvatowmmnca Bnageet 3HaHNEM OCHOBHbIX

MOMEHTOB TEOPETMYECKOro Kypca (dpopmyn, MoporoBbin YpoBneTBopuUTeSb
TeopeM), yMeeT peLuaTb npocTeniune 3agadv rno YPOBEHb HO
KypcCy.
Y obyuyatoLerocs OTCyTCTBYIOT 3HAHWUSI OCHOBHbIX

Heynosnetsopute
MOMEHTOB TEOPETUYECKOro Kypca, OTCyTCTBME — bHO

NpPakTn4eCKNX HaBbIKOB MpPU peLUEHNN 3aau.

20.1 TeKywuMn KOHTPOISb yCNeBaemMocCTun

KOHTpOJ’Ib ycneBaemMoCTu no gncunniimHe ocyuecTBiideTCcd C NOMOLLbHO crneayrwmnx
OLEHOYHbIX CpeacCTB.
TeKyUJ,I/Ie arrecrtaumm npoBogAaTcd B cbopme OTBETOB Ha BOMNPOCHLI U pelleHnsa 3aaady

KOHTPOJIbHO-U3MEPUTESIbHbIX MaTepPnanos.

NMEPEYEHbL BOIMNPOCOB

1. "eomeTpumyeckne BEKTOpPbI: onpeaeneHme, onepaunmn CnoXeHnsi BEKTOPOB U YMHOXEHUS
BEKTOpa Ha BeLLEeCTBEHHOE YMCNOo, CBOUCTBA onepaum.

2. JInHerHble KOMBUHaUUKN reoMEeTPUYECKNX BEKTOPOB, NIMHENHAA 3aBUCMMOCTb U
He3aBMCUMOCTb, 6a3nc U eaUHCTBEHHOCTb pasnoXxeHue BekTopa no 6asucy, npeobpasoBaHve
KoopaMHAaT Mpu CIIOXEHUN BEKTOPOB N YMHOXEHMM Ha YUCIIO.

3. [ekapToBa cucTemMa KoopAnHaT: KOOpAMHATLl TOYKM U BEKTOpA, 3a4aHHOro AByMs
TOYKaMu, aerneHne oTpeska B JaHHOM OTHOLLIEHUN.

4. MonapHasa cnctema kKoopauHaT Ha MOCKOCTU, LnnuHapudeckasa n cepuyeckas

CMCTEMbI KOOpAMHAT B NPOCTPaHCTBE.




5. CkansipHoe npoussegieHne reoMeTpn4ecknx BEKTOPOB: onpeaeneHne u OCHOBHbIE
CBOWNCTBA, CKanspHoe Npom3BefeHne NIMHENHbIX KOMOMHaLMI, dhopmyna ckansapHoro
npousBefeHns B KOOpAMHaTax B OpTOHOPMUMPOBAHHOM Basnce, BblpaxeHue AnnHbl BeKTopa U
yrna Mexzay HeHyrneBbIMU BEKTOpaMu Yepes cKanspHoe npousseneHune, popmynbl
OPTOroHasnbHOM NPOEKUNN BEKTOPA Ha HanpaBSieHWe HEHYEBOro BEKTOpa U pasnoXeHus
BEKTOpa No opToroHanbHomy 6asucy.

6. BekTopHOE npousBeaeHne reoMeTpuyeckux BEKTOPOB: onpeaerieHne, OCHOBHbIE
CBOWCTBA, BEKTOPHOE Npoun3seneHne NMMHENHbIX KOMBUHaUM, hopmyna BEKTOPHOIO
npoun3BeaeHnsi B NpaBoM OPTOHOPMUPOBAHHOM Ga3uce, OpMeHTUpoOBaHHas nnowagb
napannefnorpamMmma Ha niocKoCTU N onpeaenuTesi BTOPOro Nopsiaka.

7. CwmelwlaHHOe npoun3BedeHne reoMeTpnyeckmx BEKTOPOB: onpeaeneHme, OCHOBHbIE
CBOWNCTBA, CBSA3b C OPUEHTMPYEMbIM OObEMOM Napannenenvneaa v BblpaxeHune yepes
KoopauHaTbl B NpaBoM OPTOHOPMUPOBAHHOM Ba3uce B BUae onpeaenutenst TpeTbero nopsiaka.
8. [1BOMHOE BEKTOPHOE Npou3BeneHne, BbiBo4 (DOPMYI pasnoXeHns anst ABOVNHOMO
BEKTOPHOro Npou3BeaeHUs.

9. lMpeobpasoBaHune KOOpAMHAT BEKTOPA U TOYKM Npu 3ameHe Basunca u gekapToBomn
CUCTEMbl KOOpAUHAT, BUA napansienbHbliX NEPEHOCOB, OTPaXXEHUN U NOBOPOTOB MSIOCKOCTU B
KoopauHaTtax B Nogxoasilen 4ekapToBOM CUcCTeMe KoopauHar.

10.  YpaBHeHus NpsIMOM Ha NOCKOCTU: obuiee, HopMarbHOeE, B OTPe3Kax KOOpAUHATHbIX
oceun, napameTpuyeckmne, KaHOHNUYeCcKoe, Mo ABYM TOYKaM, Yepes onpenenvrensb.

11.  YpaBHeHud NOCKOCTWN B NPOCTPaHCTBE: obLee, HopMarbHOe, B OTpe3kax
KOopAMHaTHbIX OCeln, NapameTpuyeckme, KaHOHMYeCcKoe, Mo TPEM ToYKaM, Yyepes
onpegenuTens.

12.  YpaBHeHuA NpssAMON B NPOCTPaAHCTBE: 3aaHNe CUCTEMON ABYX NMMHENHbBIX YpaBHEHUN,
napameTpuyeckme ypaBHEHUS, KAHOHMYECKOE, MO ABYM TOYKaM.

13.  dopmynbl pacCTOAHUN MeXay ABYMSA TOYKaMM, OT TOYKM OO NPSIMOW Ha NSIOCKOCTU, OT
TOYKWM O MSIOCKOCTU B MPOCTPAHCTBE, OT TOYKN 4O NPSIMON B NPOCTPAHCTBE, MeXay
napannesnibHbIMU U CKpeLLNBaLWNMUCA NPAMbIMU B MPOCTPaHCTBE.

14. HaxoxgeHue yrros Mexay ABYMS HEHYNEBbIMU BEKTOpaMU, Mexay NpsMbIMU Ha
NSIOCKOCTU, MeXAY NSIOCKOCTAMM B MPOCTPAHCTBE, MEXAY NPSIMOM 1 NNOCKOCTLIO B
NpPoCTpaHCTBe.

15.  OnnAunc: KaHOHMYECKOE ypaBHEHME, CBOMCTBA CUMMETPUM U XapakTEPUCTUKN,
dookanbHoe, AnpeKTopmnanbHOe U oNTU4YeCKoe CBOMUCTBA.

16. [vnepbona: kKaHOHNYeCcKoe ypaBHEHNe, CBOMCTBA CUMMETPUM U XapaKTEPUCTUKH,

dokanbHoe, AMpeKTOpuanbLHoOe U ONTUYECKOE CBOUCTBA.



17.  Napabona: kaHOHN4YeCKOe ypaBHEHNE, CBOMCTBA CUMMETPUM N XapaKTEPUCTUKM,
dooKanbHO-AMPEKTOPMAnbHOE N ONTUYECKOEe CBOMCTBA.

18.  Gnnuncoua: KAaHOHWYEeCKoe ypaBHEHME, CBOMCTBA CUMMETPUMN U XapaKTEPUCTUKM,
Teopema O KPYroBbIX CEYEHUSX.

19.  KoOHyC: KaHOHMYEeCKOe ypaBHEHMEe, CBONCTBA CUMMETPUN, TeopeMa O NNOCKUX CeYEeHUSIX
KpyroBoro KoHyca.

20.  OQHOMNOMOCTHbLIN M ABYNONOCTHbLIV rMnepbononabl: KAHOHUYECKOE YpaBHEHME, CBOMCTBA
CUMMETPUKN, Teopema 0 NPAMOSIMHENHBIX 0Opa3yHoLLMX.

21.  Jnnuntmnyeckuin n runepbonuyecknin napabononabl: KAHOHNYECKOE YpaBHEHUE,
CBOMCTBa CUMMETPUN, TeopeMa O NPAMOSMHENHBIX 0Opa3yroLLMX.

22.  ApudmeTtnyeckoe npoctpaHcTeo R".

23.  Martpuupl. Onepaunmn Hag maTpuLammn. ACCoLMaTUBHOCTb YMHOXEHUSA MaTpul,.
KBagpaTHble MaTpuubl.

24, Onpegenutenu n-ro nopsiaka. Anredpandeckme gonosiHeHNa n muHopbl. CBONCTBaA
onpeaenutenen. Onpegenutens BaHgepmoHaa.

25. O6paTHasa matpuua. Heobxogumoe n 4OCTaTOMHOE YCNOBUE CYLLECTBOBaHMS,
€NHCTBEHHOCTb, bopMyna Ans Bbl4MCEHNA obpaTHOM MaTpuLbl.

26. PasnunyHble doopMbl 3anNncu CUCTEM JIMHENHBIX YpaBHeHUA. CucTemsl, pelaemMble no
npasuny Kpamepa.

27.  PaHr matpuubl. Teopema o 6a3MCHOM MUHOPE.

28.  MeToabl BbluncnNeHna paHra matpuubl. Teopema KpoHekepa-Kanennu.

29. OdyHOoameHTanbHasi cuctTema peleHun gng 0gHOPOAHON CUCTEMBI NIMHENHBIX YPaBHEHUN.
CTpykTypa obuiero peweHus ansa HeoAHOPOOHON CUCTEMBI JIMHENHbIX YPaBHEHUMN.

30. MerTtopg N'aycca pelueHns cucTemM NIMHENHbIX YPaBHEHWUNA.

31. JlnHewnHble npocTpaHcTBa. OnpeaeneHue, npumepsl. JInHeHas 3aBUCUMOCTb U
HEe3aBMCMMOCTb BEKTOPOB. basuc B NIMHEMHOM NPOCTPaHCTBE.

32. Teopewmsbl 0 6a3uce. PaamepHoCTb NpocTpaHcTBa. [pnmMepbl KOHEYHOMEPHbIX U
©eCKOHEYHOMEPHbLIX MPOCTPAaHCTB.

33. MaTpuuHasa dpopma pasnoxeHus no 6asmucy. MaTtpuua nepexoga k HoBomy 6asucy.
dopmynbl NpeobpasoBaHus KoopavHaT Npyu nameHeHnn 6asuca.

34. [NognpocTpaHcTBa IMHENHOrO NPOCTPAHCTBA, NMMHENHbIe MHOroobpasus. Npumepsbl.
JInHenHas obonoyka cuctembl BekTopoB. Cymma 1 nepecevyeHne nognpocTtpaHcTs. MNMpsmas
CyMMa noanpoCTPaHCTB.

35. EBknnpaosbl npoctpaHcTBa. [Npumepsl. HepaBeHcTBo Kowmn-byHskosckoro. Hopma

BEKTOpa, yromn mMexay Bektopamun, opToroHasribHbl€ BEKTOPBbI.



36. OpToHOpPMMPOBAHHLIN Ga3nc B €BKNMAOBOM npocTpaHcTee. [poekums BekTopa. [pouecc
opToroHanusaumun pama-LLUmuara.

37.  JluHenHble onepaTopsbl. [Mpumepsbl. MaTpuua nuHenHoro onepatopa. IameHeHune
MaTpuLbl IMHENHOTO onepaTtopa nNpu nepexoie K HoBoMy 6asucy.

38. Aapo n o6pas nnuHenHoro onepatopa. [dedekT n paHr NIMHENHOro onepartopa.

39. CymMma nuHerHbIX onepaTopoBs, NPou3BeaeHne NIMHENHOro ornepaTopa Ha Yucro,
npouseBeaeHne NMHerHbIX onepaTopoB. O6paTHbIN onepaTop U YyCNoBUS ero CyLLeCTBOBaHUS.
40. CobcTBeEHHbIe Yncna n cobCTBEHHbIE BEKTOPbLI FIMHENHOrO onepartopa.
Xapaktepuctmyeckoe ypaBHeHue. [pruBeeHne MaTpuLbl NMIMHEMHOrO onepartopa K
AnaroHanbHOMY BuAy.

41.  ConpsibKeHHbI onepaTop, ero ceonctea. CaMmoconpsikeHHble onepaTopbl. YHUTapHbIE
onepartopbl. [lpuBeaeHe MaTpuLbl CaMOCOMNPSXKEHHOrO onepaTopa K AnaroHansHOMyY BUAY.
42.  bunuHenHble oopmbl. Buag bunuHenHon hopmel B oMKCMpoBaHHOM Basuce.

Mepexoa k HoBOMY Basucy.

43. KagpatudHble oopmbl. [lpnBeneHne ksagpaTtUyHomM popMbl K KQHOHMYECKOMY BUAY
MeToaom JlarpaHxa. NonoxutenbHO onpeaeneHHble KBagpaTudHblie gopmbl. Kputepun

CmaneCTpa NOSIOXKUTENBHON onpepneneHHoCcTn KBaﬂpaTMHHOVI (*)OprI.

Tekywasn atrectaums Ne 1

1. CwmeluaHHOe nNpounsseneHme.
2. YcnoBusi KONMMHEAPHOCTM N KOMMNITaHAaPHOCTU BEKTOPOB.
3. ObpaTtHas maTpuua. Heobxoammoe 1 AocTaToqHOE YCroBMe CyLLeCTBOBAHNS,

€OMHCTBEHHOCTb, hopmyna Ans BblYMCeHns o6paTHOM MaTpuLibl.

Tekywas atrectaumsa Ne 2

1. YpaBHeHUs NpSMOW B NMPOCTPaHCTBE.

2. PaccTosHMe oT TOYKM A0 NITOCKOCTH.

3. PaHr matpuubl. Teopema o 6a3nMCHOM MUHOpE.

MNMepeyeHb 3agaHuM ANA KOHTPONbHbLIX paboT

KoHTponbHO-nameputenbHbin matepuan Ne 1.



1. HaxoxaeHune yrnoB wmMexay AByMA HEHyINeBbIMW BeKTOpaMun, Mexay npamMbiMUA Ha

NMNOCKOCTU, MexXOy TMJIOCKOCTAMU B TNPOCTPaHCTBE, MeXAy I'IpFIMOI7I M  MJOCKOCTbIO B

NPOCTPaHCTBe.
2. PelwwuTb cnuctemy metoaom Maycca, ykasaTb 00LLee pelleHre U 04HO YacTHOE:
201  +x9 —x3 —xy +z5; =1
Ty —I9 +x3 +x4 —2x5 =0
31 +3x9 —3x3 —3x4 +4xs; =2
4xy 4Dxy —Dxry —dxy +Txr5 =3
3. MpoBepuTb, 06pa3yloT Nu criegylolmne MaTpuubl 6asnc B NPOCTPaHCTBE KBaApaTHbIX

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

KoHTponbHO-u3meputenbHbin matepuan Ne 2.

1. CobcTBEHHBIE YMcna U COBCTBEHHbIE BEKTOPbLI JIMHEMHOIO onepaTopa.
Xapakrepuctmnyeckoe ypasHeHue. [puBegeHne matpuubl IMHENHOIO oneparopa K
AnaroHanbHOMy Buay.

2. OnpenenuTb TUN NOBEPXHOCTY M M306pa3unTb eé ackua 18 x*+32 y°— 50 7°= 2.

3.
Jlana marpuia suHeiinoro oneparopa A B 6asuce B = (€1, é2):

2 3
-1 0 /°
Haiitu ee maTpuily B 6asuce B: €] = —€] + €2, €5 = €] — 2éa.

KoHTponbHo-uamepurtenbHbIn maTtepuan Ne 3.

1. 3nnvnc: KaHOHM4YecKoe YypaBHEHMe, CBOWCTBA CUMMETPUM WU XapaKTEePUCTUKM,

dhokanbHoe, AnupeKkTopuanbHoe 1 ONTUYecKoe CBOMCTBA.

2. CocTaButb ypaBHeHUs BuccekTpuc mexay npsmbimm 2x - 3y - 5=0, 6x -4y + 7 = 0.
3. PelwmnTb MaTpnyHoe ypaBHeHUE:
1 3 4 .
X - -2 -3 1 = ( _; _i g )
2 b 4



NIUCT COrMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW ONCLUNNHGI

HanpasneHue/cneunansHocTb 03.03.03 Pagmnodumsmka

Oucunnnuua B1.0.15 AHanuTndeckas reomeTpus U nuHerHas anrebpa.

Mpodunb noaroToBkn: Pagmodunamnka n anekKTpoHuka.

dopma o0by4veHuns: o4Has

Y4yeOHbIn rog 2023/2024

OTBETCTBEHHbIN UCMOMHUTENDb

3aBeayoLwmin kapegpon mateMaTn4eCcKomn ,
PU3NKN U MHPOPMALMOHHBIX TEXHOSOIMI & ¢ Mepecenkos C.A. 28.06.2023

NcnonHutenu

[oueHT Kadeapbl MaTeMaTUYECKON

PU3MKM U MHPOPMALIMOHHBIX TEXHONOMN Hopodees [.J1. 28.06.2023
28.06.2023
QormkHocmb, nodpasderieHue rnoonuck pacwugbposka nodnucu
COIMACOBAHO
Kypatop OOI1
no HanpaefeHno/cneumanbHOCTH 28.06.2023
noodnuckb pacuwiughposka rodrnucu
HavyanbHuk oTaena obcnyxusanua 3HB 28.06.2023
rnoodnucsk pacwugbposka nodnucu

Mporpamma pekomeHgoBaHa Hay4yHO-MeTOANYECKMM COBETOM hM3NYECKOro hakynbTeTa,
npotokon Ne6 ot 27.06.2023r.




