AHHOTaN U padoyeil NPOrpaMMbl JUCHUIIIMHBI (MOXYJIA)
b1.0.12 «<Anre6pa u aHaIuTHYECKAasl TeOMeTPUs»

Henu u 32124 TUCHUITIHHBI
eab AMCHUNJIMHBI.
dbopMUpOBaHUE y CTYIEHTOB 0a30BBIX 3HAHMIA, YMEHU U HABBIKOB IO aNTreOpe U aHAIUTUICCKOM
reOMEeTPHUH
3agauu AUCHMUILIMHBI:
1) oBnazieHne TEXHUKOW BHIYUCIICHUS PA3TUYHBIX BEJTUYHH;
2) OBIIAJICHUE TEXHUKOU MOCTPOCHHS KPUBBIX, TIOBEPXHOCTEH U TEII.

B pe3ynbraTe 0OCBOCHMS TUCIUIUTHHBI CTYACHT JOKCH:
3HaTh:

— OCHOBHBI€ (DaKThl, CBOWCTBA KOMIUIEKCHBIX YHCEIT;

— OCHOBHBIE (DaKThl U3 TEOPUH MATPHLI;

— OCHOBHBIE ITIOHATHS TEOPUH OIIPEICIUTEIICH;

— OCHOBHBIE (DaKThl U3 TEOPHUH MHOTOUJICHOB;

— OCHOBHBI€ (DaKThl U3 TEOPUU BEKTOPHBIX IPOCTPAHCTB U ONEPATOPOB;

— OCHOBHBIE METOBI HCCIICIOBAHUS CHCTEM JIMHEHHBIX U ajreOpandecKux ypaBHEHUH;

— OCHOBHBI€ OTIpeieieHus U (PaKThl U3 TEOPUH METPUUYECKUX M BEKTOPHBIX HOPMUPOBAHHBIX ITPO-
CTPaHCTB;

— CIIOCOOBI HAXOXKAEHUS KOPHEH MHOTOUWIEHOB;

— OIEPALMM C BEKTOPAMU B BEKTOPHBIX IIPOCTPAHCTBAX;

— OCHOBHBIE METO/IbI PEIIEHUS] CHCTEMBI JIMHEHHBIX aJireOpandeckux ypaBHEHU;

— TMOHATHS COOCTBEHHBIX 3HAUECHUI U COOCTBEHHBIX BEKTOPOB JIMHEHHBIX OMEPaTOPOB B KOHEUHO-
MEPHBIX BEKTOPHBIX IIPOCTPAHCTBAX;

— CIIOCOOBI MPUBEIEHUS KBAIPATUYHBIX (POPM K KAHOHUYECKOMY BHLY;

— CIIOCOOBI 33/1aHUS MPSAMON Ha IIIOCKOCTU U B IPOCTPAHCTBE;

— CIIOCOOBI 3agaHus IMIOCKOCTH,

— OCHOBHBIE CIIOCOOBI 3agaHus HOBerHOCTeﬁ.

YMmers:

— BBIIIOJIHATH OINEpalMy HaJl KOMIUIEKCHBIMU YHCIIAMY;
— BBIINIOJIHATH Oll€palliy HaJ MaTPULIAMU;

— BBIYMCIIATH ONPEACIIUTENN IPOU3BOJIBHOTO MOPSAAKA;

— BBIINIOJIHATH OCHOBHBIE OIl€palliy HaJl MHOTOYJICHAMH;

— UCCIIEZIOBATh CUCTEMBI JIMHEWHBIX U aJlreOpandeckux ypaBHEHHI;

— pa3IMYHBIMU CIIOCOOAMH 3aj1aBaTh OBEPXHOCTH;

— HaxOJIUTh KOPHU MHOTOYJICHOB;

— YMETb IIPOU3BOAUTH OIEPALUU C BEKTOPAaMU B BEKTOPHBIX IIPOCTPAHCTBAX;

— peuaTh pa3Iu4YHbIMHU CIIOCO0aMU CHCTEMBI JIMHEHHBIX alire0pandyeckux ypaBHEHUI;

— HaxOJUTh COOCTBEHHbIE 3HAaUEHUsI M COOCTBEHHBIE BEKTOPHI IMHEHHBIX ONEPaTOPOB B KOHEYHO-
MEPHBIX BEKTOPHBIX IPOCTPAHCTBAX;

— MPUBOJUTH KBAJIpaTUUHbIE (POPMBI K KAHOHUYECKOMY BUY;

— MCCIIEI0BATh MHOKECTBA TOYEK IIPOCTPAHCTBA;

— UCCIIE0BATh IOBEPXHOCTHU 110 UX YPABHEHUSM.

Bnaners HaBBIKAMM:

— pE€IICHUS OCHOBHBIX 3a/la4 TCOPUHU KOMIIJICKCHBIX YHCCII;
— pCHICHUS OCHOBHBIX 3aJa4 TCOPUHU MHOT'OYJICHOB;,



— pelIeHus] OCHOBHBIX 33/1a4 JJMHEWHOW anreOpbl M aHATMTHYECKOW T€OMETPHH;
— MCCJIEIOBAHNUS U PEILIEHUS CUCTEM JIMHENHBIX alredpanyecKux ypaBHEHUH;
— UCCIIEI0BAHNS IIOBEPXHOCTEN B TPEXMEPHOM IIPOCTPAHCTBE.

(I)opanyeMLIe KOMIICTCHIUHA U UHAUKATOPbI UX JOCTUKCHUSA 10 TUCHUIIJITHHE

Kox Conep:kanue Kox u HauMeHOBaHMEe MHAMKATOPA /10-

KOMIIETEHUUH | KOMIETEHIMU CTHKEHUS KOMIIETEHIIUU

OIIK-1 CriocobeH nmpuMeHsTh HyHIaMeH- OIIK-1.1 3Hath 6a30BbIC TOHSTHSA, TOJYYCHHBIC
TaJbHBIE 3HAHWS, TTOyYeHHBIE B 00- | B 00JaCTH MaTeMaTHYECKHX U (MJIH) €CTeCTBEH-
JTACTH MaTeMaTHIeCKUX U (VITH) HBIX HayK, IPOTPaMMHPOBAHUS U HH(POpMAaIIH-
€CTECTBCHHBIX HAaYK, U HCIIOJIb30BaTh | OHHBIX TEXHOJOTHIMA.
UX B IpoheCCHOHATBHON JeATEIb- OIIK-1.2 YMeTs pyHIaMEeHTaTbHBIE 3HAHWIS,
HOCTH MOJyYEeHHBIE B 00JaCTH MAaTEMATHUECKUX U

(MnK) ecTeCTBEHHBIX HAYK, M UCIIOJIb30BaTh UX B
po(heCCHOHAIBHOMN IEeATEIbHOCTH.

[1K-1.3. Bnagets HaBbIKaM# IPUMEHEHUS (yH-
JAMEHTAIIBHBIX 3HAHWM, TIOJTyYEHHBIX B 0071aCTH
MaTeMaTHYEeCKHUX W (MJIM) €CTECTBEHHBIX HAYK, H
UCIIOJNIH30BaTh MX B Mpo(deccHoHaIbHOM aes-

TEJIBHOCTH.
I[IKC-5 CHOCO0CH MOHUMATh, COBEPILICH- ITIKC-5.1 3HaTh ¥ TOHMMATh COBPEMEHHBIN Ma-
CTBOBATh U NPUMEHATh COBPEMEH- TeMaTHUYeCKUH armmapar.
HBIl MaTeMaTUYECKUl anmapaT [IKC -5.2 YMeTh npuMeHSATh COBPEMEHHBIH Ma-

TEMAaTHYECKUI armapar.
[TKC-5.3 IMeTh HaBBIKU IPUMEHEHUS COBpE-
MEHHOT0 MaTeMaTHYECKOI'0 armnapara.

Copaeprxanue pa3aesioB JMCHUIIIHHBI.
Tema 1. Komnnexchuvle yucna u oeticmeus Hao HUMU.
KommekcHble uncna. Anredpanueckas, TpUroHoMeTpudeckasi GopMbl KOMILIEKCHOTO uncia. ['eo-
METPUYECKOE MPEACTABIEHNE KOMIIEKCHOTO uncia. CrokeHue, yMHOKEHUE, JIeJIeHHEe KOMIJIeKC-
HbIX yncen. HarypanbHas cTeneHp KOMIJIEKCHOTO yucia. M3BneueHne KopHe U3 KOMILJIEKCHBIX
yycell. Pemienne KBaJpaTHBIX U ABYWICHHBIX YPAaBHEHUN BO MHOKECTBE KOMILJIEKCHBIX YHCEN.
Tema 2. Mampuypu.
Marpuiisl u aeiictBus ¢ HuMu. O0paTHasi MaTpuila. DIeMeHTapHbIe MpeoOpa3oBaHus MaTpuil. Panr
MaTpulbl. Berunciaenue panra MaTpuibI.
Tewma 3. Onpeodenumenu.
Ornpenenurenu BTOPOTO U TPEThEro nopsaka. Onpeaenureny n-ro Nopsjaka U Ux cpoiicrsa. MuHo-
pBl B anrebpanyeckue NOMONHEHHS. PasznmokeHue ompeaenurtens mo cTpoke (cronodiy). Teopema
Jlarutaca o pasnoskeHuu onpeaenutend. OnpeaenuTens Npou3BeacHus Matpull. [Ilpumenenue omnpe-
JEJIUTENS IPU BBIUMCIICHUH 00paTHON MaTpHUIIBL.
Tewma 4. Cucmembl 1uHeUHbIX YPAGHEHU.
JIuHeliHbIE ypaBHEHUsS W CHCTEMBI JIMHEMHBIX YypaBHEHHW. Pa3penmieHHble CHUCTEMBI JIMHEWHBIX
ypaBHeHui. [IpeoOpa3oBaHusi CUCTEM JHMHEWHBIX ypaBHeHUU. COBMECTHOCTh CHUCTEM JIMHEHHBIX
anreOpanveckux ypaBHeHH OjHOpoaHAs W HEOJHOpOJHAs cucTembl. Teopema Kponekepa-
Kanennmu. @ynnamenTtanbHas cucreMa pemeHnid. CTpykrypa oOriero pemeHus. Pemenne cuctembl
N IMHEWHBIX anreOpandeckux ypaBHeHUW metonom ["aycca. Meron XKopaana-I'aycca pereHus cu-
CTeM JIMHEWHBIX ypaBHEHUH. Pemenne cucteM N TMHEHHBIX alnreOpandeckux ypaBHEHHUI ¢ N Hew3-
BecTHBIMU 0 hopmynam Kpamepa. Permienrie MaTpruHbIX ypaBHEHUH C MOMOLIbI0 0OOpaTHON Mart-
PULBL
Tewma 5. Bexmophas anecebpa.
Bekropsl. JIunelinble onepanuu Haja BeKTopamu. lIpoekiusi BeKTopa Ha OCh, MPSIMYIO, BEKTOP.
KonnuHueapHOCTh M KOMIUTAHAPHOCTH BEKTOPOB. basuckl. CucteMbl koopauHar. [lekapToBa cucre-




Mma koopauHat. IlomspHas cucrema koopauHat. LlumuHapuueckue u chepuyeckrue KOOPIAMHATHI.
JlexkapToBBI KOOpAMHATBI BEKTOPOB M TOYeK. CKAIIPHOE NPOU3BEIECHUE BEKTOPOB, €T0 OCHOBHBIC
CBOMCTBA, KOOPAMHATHOE BbIpakeHUE. BEKTOpHOE M CMEIIaHHOE IIPOU3BEIECHNE BEKTOPOB, X OC-
HOBHBIE CBOMCTBA M F€OMETPUYECKHNA CMBICI. Y CIOBUE KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTH BEK-
TOPOB. YTOJ MEXKIy BeKTOpaMu. KOOpIMHATHOE BBIpaKEHUE BEKTOPHOTO U CMEIIAHHOTO IPOU3Be-
nenus. N-mepHble BekTopsl. JIMHelHas komMOuHanus BekTopoB. OTpe3ok, AejIeHHue OTpe3Ka B 3a-
JJAaHHOM COOTHOILIECHUH. JIMHEelHas 3aBUCHMOCTb U HE3aBUCUMOCTb BEKTOPOB M CBOMCTBA 3THUX IIO-
HATUH. basuc m paHr cucremsl BeKTOpoB. basuc u pasMepHOCTh npocTpaHcTBa. OpTOrOHaIbHBIC
cucTeMbl BeKTOpoB. [Iporecc opToroHanu3anuy CUCTEMbI BEKTOPOB.

Tema 6. IIpamas u nnockocme.

[Tpsamas Ha mockocTu. Pasnuynbie GpopMbl ypaBHEHHI MPSIMOM Ha TIOCKOCTH. YTOIJ MEXIY Mpsi-
MbIMH. Paccrosinue oT Touku a0 npsmoi. [Ipsmas u miaockocTs B IPOCTPAHCTBE. Y paBHEHHUS ILIOC-
KOCTU W TIpsiMoi B mpocTpanctBe. OOIee ypaBHEHHE IIOCKOCTU. PasznuyHbie criocoObl 3a1aHus
IUIOCKOCTH. B3anMHOE pacnonokXeHue INUIOCKOCTEH, Yroyl MexIy IUIocKoCcTsaMH. lIpsamas B mpo-
cTpaHcTBe. B3anMHOE pacnosnokeHue NpsMbIX B IPOCTPAHCTBE. PaccTosiHue MEXy HellepeceKaro-
LIMMHKCS NPAMBIMHU. B3anMHOE pacrosiokeHne NpsIMON M INIOCKOCTH. YTOJI MEXIY IPAMOM U IJI0C-
KOCTBIO.

Tema 7. Jlunetinvie npocmpancmsa.

JInnelinbple npocTpancTBa. JInHelHas 3aBUCHMMOCTD M HE3aBUCUMOCTb CUCTEMBI BEKTOPOB. Pasmep-
HOCTb U 0a3uc nuHeitHoro npoctpancTBa. Koopaunatel BekTopa. [IpeobpazoBanue KoopAMHAT IpU
nepexojie K HoBoMy Oazucy. KoneunomepHble 1 OeCKOHEYHOMEpHbIE MpocTpaHcTBa. M3oMopdusm
JUHENHBIX npocTpaHcTB. [loampocrpancTBa nuHEHOro mpocrpaHcrsa. llepecedenue, cymma u
psiMasi CyMMa IIPOCTPAHCTBA.

Tewma 8. Muozounenwi.

MHorousieHbl OT OAHON niepeMeHHON. Cll0)KeHne, YMHOKEHHE MHOTOYJIEHOB. JleieHne MHOrou1eHa
Ha MHorowieH. Kopuu mHorounena. Teopema be3y. Haubonbmmii oOmmii nenurens, HaMMeHbIee
oO11ee KpaTHOe MHOTOWIeHOB. HenmpuBoaumpie MHOTOUWIeHBI. MHOTOUWICHBI 3-1 U 4-i1 cTreneHu. Pe-
3yJlbTaHT MHOTO4JIEHOB. CUMMeTpriecKkre MHOTowIieHbsl. Popmynsl Buera.

Tewma 9. Jlunetinvie onepamopeoi.

JIuneiinble onepaTopsl U AeiicTBus ¢ HUMHU. CTeneHb oneparopa. Enunuysbii onepatop. MaTtpuna
JuHeHoro omneparopa. CBsi3b MeX1y MaTpUIaMH JUHEHHOro orepaTopa B pa3iWYHbIX Oazucax.
OKBHUBAJICHTHBIE U TIOJ0OHBIE ONEPATOPHI.

CobOcTBeHHbIE 3HAYEHHUS] M COOCTBEHHBIE BEKTOPBI JIMHEHHOTO omeparopa. XapakTepUCTUUECKUI
MHorouseH. EBknuaossl npocrpanctsa. HepasenctBo Komu-bynskosckoro. Martpuna I'pama cka-
JSIPHOTO TPOW3BEACHUS, €€ CBOMCTBAa. OPTOroHANBHBIM U OPTOHOPMHUPOBAaHHBINA Oazuc. [lporecc
oprorosanu3anui. OpToroHaJbHOE TONIOJHEHHE MTOANPOCTPAHCTBA B €BKJIMIOBOM ITPOCTPAHCTBE.
ConpsikeHHbIE OIepaTopbl B €BKJIMIOBOM MPOCTPAHCTBE U UX CBOMCTBA. CaMOCONpsyKEHHBIE OIle-
paropsl. IlocTpoeHne opTOHOPMHUPOBAHHOIO 0a3nca U3 COOCTBEHHBIX BEKTOPOB CaMOCOMPSKEHHO-
ro oneparopa. OpToroHajibHbIE ONEPATOPHI, UX CBOMCTBAa. OpTOroHaabHble MaTpullbl. COOCTBEHHOE
3HayeHue MaTpuilbl. CoOCTBEHHbIE BEKTOPHI MaTpHIlbl U UX cBoiicTBa. Teopema dpobennuyca-
beppona 11 Hepa3noXuMbIX MaTpull. MHBapuaHTHbIE moanpocTpaHcTBa. OnepaTOpHBI MHOTO-
yneH. TpeyronbHas ¢popma. KopHeBble moanpocTpancTBa U ux cTpykrypa. [loctpoenue xopaaHo-
BOI1 popMBI omepaTopa.

Tema 10. Onepamopwi 6 egknudosom npocmpancmae.

EBxinmoBsl u yHHTapHBIE NpocTpaHcTBa. CKansipHoe nmpousBeneHue. [iimaa Bekropa. HepaBeHcTBO
Kommu-bynsikosckoro. OproronansHocTs. [Iponecc oproronanuzauuu [lImuara. OproroHansHbele U
OpTOHOpPMHpOBaHHbIE Oa3uchl. [Ipoekius BekTOpa Ha MOANPOCTPaHCTBO. OPTOrOHANbHbBIE JOIOJI-
HeHusl. OpTOrOHaJIbHBIE CYMMBI MOAIPOCTPaHCTB. CONPSDKEHHBIN OllepaTop W CONpsDKEHHas Mat-
puna. Teopema lllypa. HopmanbHble, yHUTapHBIEC, SPMUTOBBI U KOCOOPMHTOBBI OIEPAaTOPHI U MaT-
pHULBI B YHUTAPHOM IIpocTpaHCcTBe. HOopmanbHbIE, OPTOrOHAJIbHBIE, CHMMETPUYHBIE, KOCOCUMMET-
pUYHBIE ONEPATOPBI U MATPHULBI B €BKJIMJIOBOM IIPOCTpaHCTBE. HeoTpHuuaTenbHO onpeneneHHble U
IIOJIOXKUTENBHBIE OIIPEIEIICHHBIE OIIEPaTOPHI.



Tema 11. Keaopamuunsie ghopmot

bununeitnple U kBagpaTudHbie GopMbl. MaTpuiia KBagpaTHIHOW (HOpMBI. 3aKOH MHEPIIMH KBapa-
THIHBIX QopM. CurHarypa. 3akoHOOIpeaeIeHHbIe KBaapaTuaHbie Gopmbl. Kputepuii CunbBecTpa
MOJIOKUTEIBHON ompeaeneHHoCcTH KBaapatuyHoi ¢(opmbl. [lonsitue o tenzopax. IlpuBenenue
KBaJIpaTHYHON (POPMBI K KAHOHUIECKOMY BHITY.

Tema 12. Kpusvie u nosepxnocmu 2-20 nopsioka

Onuric, napabona, Turepdoia, UX CBOWCTBA, MPHUBEICHNE K KAHOHUYECKOMY BUY YPaBHEHUS KpHU-
BOI1 2-ro mopsiaka. YpaBHeHus nosepxHoctu. Cdepa, aIuncouipl, napadbonouabl, TUIepOOIOUIbI,
UUWJTUHAPUYECKAsi TOBEPXHOCTh. [IprBeieHe MOBEPXHOCTH K KAHOHUYECKOMY BUJLY.



