AHHOTaNuA padoyeil MPOrpaMMbl JUCHUNJIMHBI (MOIYJIA)

b1.0.16 Anredpa u aHaJIMTHYECKAs1 TeoMeTpHUsi

Meanb AMCHUNIMHBI.
— ¢opMupoBaHUE Yy CTYACHTOB 0a30BBIX 3HAHWM, YMEHUI U HABBIKOB I10 aIre0pe U aHATUTHYeCKOU
T€OMETPUH

3agauM JTUCIHUIIUHDBI.

1) oBnasieHre TEXHUKOW BHIYUCIICHHS PA3IMYHBIX BEJIMUWH;

2) oBJaJIeHHE TEXHUKOM MOCTPOSHUS KPUBBIX, TIOBEPXHOCTEH H TEll.

(I)opanyeMble KOMIICTCHIMU U HHAUKATOPBI UX JOCTUKCHUS MO TUCHUIIIINHE

Kon Kox u HaumeHOBaHMe HHAMKATOPA [10-
Copaepxxanue KOMIEeTeHIMHT
KOMIIETEeHIIUH CTHKEHHUsI KOMIIeTeHIIMH
OIIK-1 CnocoGeH npuMeHsTh GyHa- OIIK-1.1 O6nagaer 0a30BBIMU 3HAHUAMU,
MEHTAaJIbHbIE 3HAHMSI, [TOJIyUEH- [IOJIyYEHHBIMH B 00JIACTH MaTEMaTU4YECKUX
HbI€ B 00JIaCTU MaTeMaTHYECKUX | M (WIN) €CTECTBEHHBIX HayK, IPOrpaMMHU-
U (UJIM) €CTECTBEHHBIX HAYK, U poBaHMsI U MH(OPMALIMOHHBIX TEXHOJIOTHI.
HCIIOJIb30BaTh UX B Mpodeccuo- OIIK-1.2 Ymeer HaxoAuTh, (HOPMYIHPOBATH
HaJIbHOM JEATEIbHOCTU U pelaTh CTaHJapTHBIE 33/1a4H B COOCTBEH-
HOW Hay4YHO-HCCIIEJIOBATEIIbCKOM JIesTelNb-
HOCTH B MaTeMaTUKe U HH()OPMATHKE.
[1K-1.3. ImeeT npakTU4YECKUI ONBIT HAYY-
HO-HCCJIEI0BATENIbCKON AESITENILHOCTU B Ma-
TeMaTHUKe U MHQOpMaTHKeE.
ITKC-5 crocobeH nonumars, copepuieH- | IIKC-5.1 3uare u noHUMaTh COBpEMEHHBIN
CTBOBAaTh U IPUMEHSATH COBpE- MaTeMaTHYECKUH arnmapar.
MeHHbII MaTematnueckuii anma- | [IKC -5.2 YMmeTs npuMeHSTh COBPEMEHHBIN
pat MaTeMaTUYECKUN anmnapar.
[TKC-5.3 NmMeTh HaBBIKM IPUMEHEHUS CO-
BPEMEHHOI'0 MAaTEMAaTHYECKOT0 anmnapara.

4. CTpyKTYpa U cofepKaHue TUCHHIITUHBI

Conep:xanue pa3ies10B M CUUILIHHBI.

Jlekuuu.

Tema 1. Komnaexcuuvle uucia u 0eiicmeust Ha0 HUMU.

KomrmiekcHbie uncna. Anredpanyeckasi, TpUroHOMeTpudeckas (popmMbl KOMITJIEKCHOTO yucia. ['eo-
METPUYECKOE MPECTABICHNE KOMIUIEKCHOTO uncia. CloKeHne, yMHOKEHHE, JEIeHIEe KOMITJIEKC-
HbIX yncen. HarypaibHas cTeneHb KOMIIEKCHOTO yuciia. V3BiaedueHrne KopHel 3 KOMILIEKCHBIX
yucell. PelieHrne KBaApaTHBIX U IBYWICHHBIX YPABHEHHUI BO MHOKECTBE KOMIUIEKCHBIX YHCE.

Tema 2. Mampuyui.

Matpuiisl u aeictBusi ¢ Humu. OOpaTHas MaTpuIila. DJIeMEeHTapHbIe peoOpa3oBanus MaTpuil. Padr
MaTpullbl. BeraricieHue panra MaTpHIIbL.

Tewma 3. Onpeoenumenu.

Onpenenuteny BTOPOTO U TPEThero nopsiaka. OnpeneauTenu n-ro mopsaka U uX cBoiictBa. MuHo-
pel U anrebpanyeckue nomoyiHeHUs. Pa3noxkeHue ompenenutens mo crpoke (cronbiry). Teopema
Jlanmaca o pasnokeHuu omnpenenutens. OmnpeaenuTend mnpousBeAeHHs Martpull. llpuMeHeHue
OTIPEICTTUTEISI TIPU BBIYUCIICHUH OOpaTHOM MAaTPHIIHI.




Tema 4. Cucmemvl 1uHetHbIX YPABHEHUII.

JIuHeliHbIE ypaBHEHUs W CHUCTEMBl JIMHEWHBIX YpPaBHEHUW. Pa3pelmieHHblE CHUCTEMBI JIMHEHHBIX
ypaBHeHuH. [IpeoOpa3oBaHusi cuCTeM JUMHEHHBIX ypaBHEHHUH. COBMECTHOCTh CHCTEM JIMHEHHBIX
anreOpandeckux ypaBHeHuii OmgHOponHAss W HEOAHOponHas cuctembl. Teopema Kponekepa-
Kanennu. dyngamenTanpHas cuctema pemeHuid. CTpykTypa o01ero pemieHus. Pemenne cucteMbl
N TUHEHHBIX anredpanveckux ypaBHeHHH MeTogom ['aycca. Meron XKopnana-I'aycca pemenus cu-
CTEM JIMHEWHBIX YpaBHEHUU. Perenune cucreM N TUHEWHBIX alreOpanvyecKux ypaBHEHUU C N HEW3-
BecTHbIMH 110 (opmynam Kpamepa. Perenne MaTpuyHbIX ypaBHEHHUH C MOMOINBIO OOpPAaTHOM MaT-
PULBL.

Tewma 5. Bekmophas anecebpa.

Bexkropsl. JIuHelHble onepanuu Hajx Bekropamu. IIpoeknus BEKTOpa Ha OCb, IIPSAMYIO, BEKTOD.
KommmHeapHOCTh M KOMIUIAHAPHOCTH BEKTOPOB. basucel. Cuctemsl koopauHar. JlekaproBa CUCTe-
ma koopauHat. IlomsipHas cucrema koopauHat. LlumuHnpuueckue u chepuyeckrue KOOPAMHATEHI.
JlexkapToBbl KOOpAMHATBI BEKTOPOB U ToueK. CKalsipHOE NPOU3BEACHHUE BEKTOPOB, €r0 OCHOBHBIC
CBOMCTBA, KOOPAMHATHOE BbIpakeHUE. BEKTOpHOE M CMEIIaHHOE IIPOU3BEICHUE BEKTOPOB, UX OC-
HOBHBIE CBOMCTBA U F€OMETPUYECKUN CMBICI. Y CIOBUE KOJUIMHEAPHOCTU U KOMIUIAHAPHOCTH BEK-
TOPOB. YTOJ MEXIy BeKTOpaMu. KOoOpIMHATHOE BBIpaK€HNUE BEKTOPHOTO M CMELIAHHOTO IPOU3BE-
nenus. N-mepHble BekTopsl. JInHeliHas komOuHaius BekTopoB. OTpe3oK, JeleHue oTpe3ka B 3a-
JJAHHOM COOTHOUICHWH. JIMHElHas 3aBUCUMOCTh U HE3aBUCUMOCTH BEKTOPOB M CBOMCTBA ITHX I10O-
HATUN. basuc u paHr cucremsl BeKTOpoB. baszuc u pazmepHOCcTh npocTtpaHcTBa. OpTOroHaNbHBIE
cucTeMbl BEKTOPOB. [Iporecc oproroHanu3anuu CUCTEMbI BEKTOPOB.

Tewma 6. IIpsamas u niockocmeo.

[Tpsimast Ha mockocTu. Paznuunbie popmbl ypaBHEHUI NpAMOIl HA MIOCKOCTH. YTOI MEXIY Mpsi-
MbIMH. PaccTosgHue oT Touku 10 npsMou. [IpsMast u miiockocTh B IPOCTPAHCTBE. Y paBHEHUS ILIOC-
KOCTH U TpsiMOM B mpocTpaHcTBe. OOIIee ypaBHEHHE IUIOCKOCTHU. PaznmuuHble criocoObl 3aaaHus
IUIOCKOCTH. B3auMHOE pacrnosioKeHHe IIOCKOCTEM, Yroyl MeXAy ILNIOCKOCTsAMH. [Ipsmas B mpo-
cTpaHcTBe. B3auMHOE pacnosokeHne NpsMbIX B MPOCTPAHCTBE. PaccTosiHue MeXy HelepeceKaro-
HIMMUCS NPAMBIMA. B3anMHOE pacrosoxkeHue nNpsMor U INIOCKOCTH. YTOJI MEXKIy IPSIMOU M IJIOC-
KOCTBIO.

Tema 7. Jlunevinvie npocmpancmea.

JInnelinbple npocTpancTBa. JInHelHas 3aBUCMMOCTD M HE3aBUCHMOCTb CUCTEMBI BEKTOPOB. Pa3zmep-
HOCTh U 06a3uc nuHeitHoro npoctpancTsa. KoopannaTsl BekTopa. [IpeoOpa3oBanue KoopanHAT NpU
nepexozae kK HoBomy 6asucy. KoneunomepHsle 1 OeCKOHEUHOMEpPHBIE ITpocTpaHcTBa. M3oMophusm
JUHENHBIX INpocTpaHcTB. [loampocTpaHcTBa IUHEHHOroO IpocTpaHcTBa. Ilepecedyenue, cymMma u
psiMasi CyMMa IIPOCTPAHCTBA.

Tema 8. Muozounenul.

MHorousens! 0T 01HOHN nepeMeHHoU. Cl0’)KeHNe, YMHOKEHUE MHOTOWICHOB. J[eJ1eHre MHOTOWwIeHa
Ha MHOTOwWIeH. Kopuu muorownena. Teopema be3y. HanbGonpimmii o6muii 1eauTenb, HAUMEHbBIIIEE
o011ee KpaTHOe MHOrowIeHOB. HenpuBoarMble MHOTOWIEHBl. MHOTOUJIeHb! 3-i1 1 4-ii cTenenu. Pe-
3yJIbTaHT MHOTOWIECHOB. CuMMeTprueckue MHOTowIeHbl. @opMmyiisl Buera.

Tema 9. Jlunetinvie onepamopei.

JIuneiinble onepaTopsl U AeiicTBUs ¢ HUMU. CTeneHb oneparopa. EnunnyHbii onepatop. MaTtpuna
JuHeHoro omnepatopa. CBsi3b MeXAy MaTpUIlaMH JIMHEHHOro orepaTopa B pa3iMYHbIX Oa3ucax.
OKBHUBAJICHTHbIE U TIOJOOHBIE ONEPATOPHI.

Cob6cTBeHHbIE 3HAYEHHUS] M COOCTBEHHBIE BEKTOPBI JIMHEHHOTO orepaTopa. XapaKTepUCTUYECKUI
MHorouseH. EBknuaoBsl npoctpanctsa. Hepasenctso Komu-bynskosckoro. Marpuna I'pama cka-



JSIPHOTO TIPOM3BEACHUs, ee CBOMCTBA. OpTOroHaJIbHBIN U OPTOHOPMHPOBaHHBINA Oasuc. Ilporecce
oproroHamusanui. OpToroHaJIbHOE TOMOIHEHHE OAPOCTPAHCTBA B €BKJIMIOBOM ITPOCTPAHCTBE.
ConpspKkeHHbIE OIIEPaTOphl B €BKJIMIOBOM IIPOCTPAHCTBE U MX CBoicTBa. CaMOCONpPSKEHHBIE Olle-
paropsl. IlocTpoeHne opTOHOPMUPOBAHHOIO 0a3zuca U3 COOCTBEHHBIX BEKTOPOB CaMOCONPSHKEHHO-
ro omneparopa. OpToroHajJbHbIE ONEPATOPHI, MX CBOWcTBA. OpTOroHanbHbIe MaTpUIlbl. COOCTBEHHOE
3HayeHue marpuibl. CoOOCTBEHHbIE BEKTOPbI MAaTpHIbl M MX cBoiicTBa. Teopema dpobenHuyca-
beppona nns Hepasznoxumbix Marpull. VHBapuaHTHblE moAmnpocTpaHcTBa. OnepaTopHbIi MHOTO-
wieH. TpeyroabHast (opma. KopHeBble moAmnpocTpancTBa U UX CTpyKTypa. IlocTpoenue xopaaHo-
BOM (hopMBI omeparopa.

Tema 10. Onepamopui 6 esxnudosom npocmpancmee.

EBKiua0BbI M yHUTapHBIE IpocTpaHcTBa. CransipHoe npousseacHue. Jimna Bekropa. HepaBeHcTBO
Kommu - BynsikoBckoro. OproronansHocts. [Ipouecc oproronanusanuu Llmunra. OpToronanbHele
U OPTOHOPMMpOBaHHBIE Oa3uchbl. [Ipoekuus BekTopa Ha MOANPOCTPAaHCTBO. OpTOroHaNbHbIE J10-
nosiHeHus. OpTOroHanbHbIE CyMMbI HOANPOCTpaHCTB. CONpsKEHHBIH ONEpaTOp U COIpPSKEHHAs
matpuna. Teopema Illypa. HopmanpHele, yHUTapHbBIE, S)PMUTOBBI U KOCOOPMUTOBBI OIEPaTOPBI U
MaTpHULIbl B YHUTApHOM NpocTpaHcTBe. HopmalibHbIE, OPTOrOHaIbHbIE, CAMMETPUUHBIE, KOCOCHM-
METPUYHBIE OIIEPAaTOPbl U MATPUILIBI B EBKJIIMJOBOM IIpocTpaHcTBe. HeoTpunaTenbHo onpenencHHble
Y IIOJIOXKUTENBHBIE OIIPEIEIICHHBIE OIIEPaTOPHI.

Tema 11. Keaopamuunsie ghopmol

bununeiinble u kBagpaTuuHble popMbl. MaTpuiia KBagpatuyHoil GopMbl. 3aKOH MHEPLUHU KBajpa-
TUYHBIX GopMm. Curaarypa. 3aKoHOOIpeesIeHHbIe KBaapaTnuHbie Gpopmbl. Kpurtepuit CuiibBecTpa
HOJIOKUTEIBHON ONpeAeNeHHOCTH KBaapaTuuHOW ¢opmbl. [lonsrtue o Ttensopax. IlpuBenenue
KBaJpaTHIHON (HOPMBI K KAHOHUYECKOMY BUTY.

Tema 12. Kpusvie u nosepxnocmu 2-20 nopsoka

Onnurc, napadona, rurnepdoia, UX CBOWCTBA, MPUBEICHNE K KAHOHUYECKOMY BUy YPaBHEHHUS KPU-
BOI 2-ro mopsijika. YpaBHeHus nmoBepxHoct. Cdepa, ILTUTICOU I, TapaboIonIbl, THIIEPOOIOHIEI,
WIMHAPUYECKAs IIOBEPXHOCTh. [IprBeIeHe MTOBEPXHOCTH K KAHOHUYECKOMY BHUITY.



