degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: Jluneitnas anrebpa
110 HANPABJICHUIO: [IpukmnagHas MateMaTuka 1 HHGOpMaTHKa
npo¢uib NOATOTOBKHU: AI360: IlepenoBble METObI HCKYCCTBEHHOTO MHTEIIEKTa

Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku
kadeapa BbICIICH MaTeMaTUKN

Kypc: 1

KBau(pukanus: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - Dxk3aMeH

2 (BeceHHUil) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 90 yac.
[TonroroBka k 3x3ameny: 60 yac.

Bcero gacos: 270, Bcero 3ad. ef.: 6
KonuecTBo KOHTPOJNBHBIX pa0oT, 3aIaHUM: 5
[Iporpammy cocraBuin:

J1.B. Bexnemuiies, a-p nea. Hayk, mpogeccop
A.H. Bypmuctpos, kauj. (hu3.-Mar. HayK, JOIECHT
I1.A. KoxxeBHUKOB, KaH. ()U3.-MaT. HAayK, JOICHT
O.K. Tomnurickuii, kKauJ. Gpu3.-Mar. HAyK, JOLEHT
N.A. YyGapos, kau/. pu3.-Mar. HAyK, JOLEHT

[Iporpamma obcyxneHa Ha 3acefanuu kadeapsl Beiciiei maremaruku 21.05.2020



AHHOTANMA
Kypc "Jluneitnas anrebpa" oprueHTUPOBaH Ha CTYJEHTOB IIEPBOTO Kypca OakanaBpHuara.
B kypce m3yyarorTcsi OCHOBBI aHAJUTHYECKOW TeOMEeTpHH (TIEPBBI CEMETP) U OCHOBBI JIMHEHHOW anreOpsbl
(BTOpOIi cemecTp).
IIepBeIii cemecTp:
ITepBast yacTh Kypca INOCBSIICHAa W3YyYEHUIO BEKTOPOB, UX CBOWCTB. BBomsaTcs monaTust Oa3uca, CHCTEMBI
KOOPJIMHAT, CKJISIPHOTO, BEKTOPHOTO U CMEIIAHHOTO TPOU3BEACHUS.
Bo BTOpOii yacTu Kypca u3ydaroTcs anredpandeckue JMHUM Ha MJIOCKOCTH M MOBEPXHOCTH B NMPOCTPAHCTBE.
W3ygaercst reoMeTpust IPSMBIX H IDIOCKOCTEH, PeNIatoTCcsl MO3UIIMOHHBIE 3a/1a4i. PaccmarpuBaroTcs TMHUU U
MIOBEPXHOCTH BTOPOTO MOPSIKA, NX OCHOBHBIE CBOMCTBA.
Tperbsi 4acTh Kypca IOCBSIICHAa W3y4YeHUIO ap(UHHBIX M OPTOTOHAJBHBIX NMPEOOpa30OBaHHN IUIOCKOCTH.
BBoauTcsi moHsTHE Tpymmbl. Pa3BuBaeTcs Teopust Marpull M MX omnpenenutencii. M3ydaercs oOparHas
Mmarpuna. PaccmarpuBarorcst
CHCTEMbl JIMHEHHBIX ypaBHEHHWH JUIS Ciyd4as, KOTJa MaTpulla CHCTEMbI - HEBBIPOXKICHHAs KBaJpaTHasl.
BeiBonsiTest popmynst Kpamepa.
Bropoii cemectp:
B Hauane kypca u3y4aeTcs MOHITHE paHTa MaTpuibl. M3ydaercs oOmias Teopust pemieHns] CUCTEM JIMHEHHBIX
YpaBHEHUH, MCCIEAYeTCs MX COBMECTHOCTh NpH momomu TeopeM Kponekepa-Kamemmn u ®penronbma.
J1aroTCst OCHOBBI TEOPUH
JMHEHHBIX POCTPAHCTB (0a3uC, pa3MEPHOCTh, CyMMa U IepecedeHIe MOAIPOCTPAHCTB).
BBoasTcst MOHSTHS TUHEWHBIX 0TOOpaskeHMs ¥ TipeoOpa3oBaHus, sjapa U oopasza. OOCykIaeTcst IepeBo] BCexX
ITHX MOHATUI Ha MaTPUYHBIN s3bIK. M3ydaeTcs Teopema 00 m3omophusme. Mzydaercs: CTpykTypa JIHMHEHHOTO
npeoOpa3oBaHus
JMHEHHOTO TpOCTpaHcTBa. M3y4aroTcsi HWHBapUaHTHBIC TOANPOCTPAHCTBA, COOCTBEHHBIC 3HAYCHUS U
COOCTBEHHBIE BEKTODPbI, XapaKTEPUCTHYECKHUH MHOTOUWIEH, BOIPOCHI, CBA3aHHBIC C JAWArOHAIN3yeMOCTBIO
npeobpazoBaHusl.
BBoasrcst nuHeiinbie popmbl. M3yuaercs conpskeHHOE MPOCTPAHCTBO M OMOPTOTOHANLHBIN Oaszuc. BBomsTcs
NOHATHA OWIMHEHHON m kBajparnuHoil (opm. Vccnmemyercs Bompoc NMpHBEACHHs KBaIpaTHYHBIX (OpPM K
KaHOHHYECKOMY
Buay. PaccMarpuBaroTcst 3HaKooIpeieTIeHHbIe KBagpaTuyHble (opMbl. M3ydaercs kpurepuii CunbBecTpa.
PaccmarpuBaeTcst akcMOMaTHKa EBKJIMAOBA NpocTpaHcTBa. M3ywaercss marpuma I'pamMa m ee OCHOBHBIC
cBoiicTBa. M3ywaercss mporiecc OpTOroHaau3anuu. PaccMaTpHBalOTCS OPTOTOHANBHOE IPOEKTUPOBAHUE,
OPTOTOHAJILHBIE JIOTIOTHEHHS.
N3ywarorcsi JmHeWHBIE TpeoOpa3oBaHMs —EBKIMIOBAa HPOCTpaHCTBAa. lMccienyloTcst OpTOroHajbHBIE,
CONPSDKEHHBIE W CaMOCOIPSHKEHHBIE MPeoOpa3oBaHusl M UX OCHOBHBIE CBOMCTBA. CTPOHTCS OPTOTOHAIBHBIN
0azuc, B KOTOPOM
KBajipaTuyHasi (hopMa MMeeT JUaroHajbHbIA BUA. PaccMaTpuBaeTcsi BOMPOC OAHOBPEMEHHOIO MPUBEICHHS K
JMaroHaJbHOMY BUY Mapbl KBaPaTUIHBIX (popMm.
Hccnenyercs yHUTapHOE NMPOCTPAHCTBO M €r0 aKCMOMarvka. M3ydaroTcst yHuUTapHBIE NpeoOpa3oBaHUS H
SPMHUTOBBI (POPMBL.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

O3HakomileHUE CilyllaTesneil ¢ OCHOBaMM aHAJIUTUYECKOM I'€OMETpUM M IIOATOTOBKA K H3YyYEHUIO
JOPyTruX MareMaTu4ecKuX KypcoB — nuddepeHIalbHBIX YpaBHEHUH, T€OpUN (PYHKIHIA KOMILUIEKCHOTO
MEPEeMEHHOT0, ypaBHEHHWI MareMaTu4eckoi (W3WKH, (QYHKIMOHAIBHOTO aHaln3a, aHAJIUTHYCCKOU
MEXaHUKH, TEOPETHUECKON (PU3UKH, METOAOB ONITUMAIIEHOTO YIIPAaBICHUS U AP.

33]13‘[]([ JAUCHUIIINHBI

[TpuoOpeTeHne ciaymaTeasiMi TEOPETHYSCKUX 3HAHMW M MPAKTUYECKHX YMECHUI M HABBIKOB B
00JIaCTH BEKTOpHOU anreOpbl, MATPUIHON anreOphl;

IIOATOTOBKA cnymaTeneﬁ K U3Yy4YCHUIO CMEIKHBIX MATEMAaTUYCCKUX JUCIUIIIINH,

NpuOOpeTeHNEe HAaBBIKOB B NPUMEHEHHHM METOJOB AaHAJUTUYECKOH B (U3MKE M JpyrHX
€CTECTBEHHOHAYYHbIX JUCLUIUINHAX.



2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIC B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK M UCIIOIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.1 CnocobeH aHAIM3UPOBATh MMOCTABICHHYIO 33734y,

1 Cniocoben [IPUMCHATD HaMCUaTh ITyTHU €€ PCIICHUA

OIIK-1.2 CpoocobeH cTpoUTh MaTeMaTHUYECKHE MOEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUTLIHHE (MOTYJII0)

B PE3IYIBTATC OCBOCHUA JUCIUTIIIAHBI 06y‘{aIOH_II/I€C$I JOJI>KHBI

3HATE!
OnpeneneHue BEKTOpa M ONEpaluid C BEKTOpamMH (CKaIApHOE, BEKTOPHOE M CMEIIaHHOE
MIPOM3BECHUE), X CBOWCTBA M (YOPMYJIBI, CBA3aHHBIE C 3TUMHU OIEPAIHSIMU;

YpaBHEHUS MPSAMBIX JTUHHUNA, TNIOCKOCTEH, TMHUN U MOBEPXHOCTEH BTOPOTO MOPSAIKA;

CBOWCTBA JINHUM U IIOBEPXHOCTEH BTOPOTO NOPSIKA;

cBOMCTBA aQUHHBIX 1 OPTOTOHAIBHBIX MPEOOPa30BaHMI TNIOCKOCTH.
olepanuy ¢ MaTpULEAMH, METO/Ibl BBIYUCIICHUS PaHra MaTPULIbl U I€TEPMUHAHTOB;

TeopeMbl O cHcTeMax JinHelHbIX YypaBHeHudl Kponekepa-Kamemmum u ®penronsma, mpaBuio

Kpamepa, obiiee pernieHre CHCTEMbI TMHEWHBIX YPaBHEHUH;
OCHOBHBIE ONPEACICHUS U TEOPEMBI O JIMHEWHBIX TPOCTPAHCTBAX M MOANPOCTPAHCTBAX, O IMHEWHBIX
OTOOpaKCHUAX JTMHEHHBIX TPOCTPAHCTB;

ONpeNeieHnsT M OCHOBHBIE CBOICTBa COOCTBEHHBIX BEKTOPOB, COOCTBEHHBIX 3HAYCHUH,
XapaKTEPUCTUUECKOIO MHOTOUIIEHA,
MPUBEACHNE KBaAPATUIHON (POPMBI K KAHOHMUECKOMY BHUY, 3aKOH HHEPLHHU, Kpurepuid CuibBecTpa;

KOOPJIUHATHYIO 3alMCh CKAJSIPHOIO IIPOM3BENEHUS, OCHOBHBIE CBOMCTBA CaMOCOIPSKEHHbIX

peoOpa3oBaHMIA;
OCHOBBI TE€OPHUHU JIMHEHHBIX MPOCTPAHCTB B 00BbEME, 00ECIEeUNBAIOIIEM H3yUYCHUE aHATUTUYECKON
MEXaHUKH, TEOPETHUECKON (PU3UKU 1 METOAOB ONITUMAIILHOTO YIIPABICHHUS.
YMETB:

[TpuMeHATh BEKTOPHYIO aireOpy K pelIeHUI0 TeOMETPUIECKUX U (GU3MUYECKHUX 3a/1a4;

pelaTh reoMEeTpUUECKHE 3a7add METOIOM KOOPAMWHAT, IPUMEHSITh JUHEHHbIe TpeoOpa3oBaHus K

pELLIEHUI0 TeOMETPUUECKUX 3a7ad;

MPOU3BOIUTH MATPUYHBIEC BHIYMCIICHUS, HAXOOUTH 0OPaTHYIO MaTPUILy, BBIYUCISATh I€TCPMUHAHTHI.
HPOU3BOIUTH MaTPUYHBIEC BBIYMCIICHUS, HAXOIUTh OOPAaTHYIO MaTPHILy, BBIYUCIIATh ICTEPMUHAHTHI;
HAXOJHUTh YHCICHHOE PEIICHNE CUCTEMbI JMHEHHBIX YPAaBHEHUH. HAXOOUTH COOCTBEHHbIC 3HAYCHHS U
COOCTBCHHBIE BEKTOPHl JIMHEHHBIX TpeoOpa3oBaHuii, MNPHBOIUTH KBAJIpPAaTUUYHYIO (QOpMy K

KaHOHMYECKOMY BHUAY, HaxOOUTb OPTOHOPMHUPOBAHHBIM 0a3uC W3 COOCTBEHHBIX BEKTOPOB
CaMOCONPSKEHHOT0 MPeo0pa30BaHus;
OTIEPUPOBATH C 3JIEMEHTAMH M TMOHITHUAMHU JIMHEHHOTO MPOCTPAHCTBA, BKIIOYAs OCHOBHBIC THIIBI
3aBHCHMOCTEH: JIMHEHHbBIE OTIepaTOPhl, OMIIMHEIHBIE U KBaJpaTHYHbIe ()OPMBI.
BJIaJIETh:

OOmMMHU TOHATHUAMH M ONPECICHUSIMH, CBA3aHHBIMHU C BEKTOpPAMU: JIMHEHHAs] HE3aBUCHUMOCTb,
0asuc, OpUeHTaLUs TNIOCKOCTH U IPOCTPAHCTBA,

optoroHanbHOU U adpuHHOM Knaccudukanueil TMHUI U TOBEPXHOCTEH BTOPOTO TIOPSIIKA.
OOLIMMY OHSATHUSIMH U OTIPENICIICHUSIMH, CBA3aHHBIMU C MaTPUYHOH anre0poii;
r€OMETPUUYECKON MHTEPIIPETALUEN CUCTEM JINHEWHBIX YPAaBHEHUM U UX PEILEHUN;
MOHATUSIMH JTMHEHHOTO MPOCTPAHCTBA, MATPUYHOM 3aMMCHIO TIOAMIPOCTPAHCTB U OTOOPAKEHUI];
BEJICHUSIMU O IIPUMEHEHUSAX CIIEKTPAJIbHBIX 3a/1a4;
MPUMEHEHHUSIMH KBaJpaTHUHBIX (OPM B TEOMETPHHU U aHAJIH3E;
HOHATHAMH CONPSKEHHOTO M OPTOTOHAJIBHOTO MTPeo0pa3oBaHus;

NPUMEHEHUSIMH €BKJIMJOBOM METPUKM B 33Ja4ax TE€OMETPHUM M aHajlu3a, pPa3Iu4YHbIMH
HNPUIOKEHUSIMU CUMMETPUYHOM CIIEKTPaIbHOM 3aa4uu;
YMEHHEM T0JIb30BaThCsI HEOOXOAMMOI TUTEPaTypoi U1 PEelieH s 3a/1a4 IOBBILIEHHON TPYAHOCTH (B
BapHaTHUBHOHN YacTH Kypca).




4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Bekrophas anredpa 8 8 8
2 MeTtoxa koopAHHAT 4 4 8
3 [Ipsimast ¥ IIOCKOCTH 8 8 8
4 JIuHuYM ¥ MOBEPXHOCTH BTOPOTO MOPSIKA 6 8 13
5 [IpeobpazoBaHus TNIOCKOCTH 4 2 8
Marpubl M CHUCTEMBl  JIMHEMHBIX
6 PHIEL 4 6 7
ypaBHEHUH
7 JInneitHoe npocTpaHCcTBO 6 4 7
3 JIuHeliHple 3aBUCHUMOCTH B JIMHEWHOM 4 7 7
IIPOCTPAHCTBE
9 Henuneinsle 3aBUCUMOCTH B JIMHEHHOM 6 7 9
MPOCTPAHCTBE
10 |EBKIMOOBO IPOCTPAHCTBO 6 6 9
11 YHUTapHOE MPOCTPAHCTBO 4 6
Hroro yacos 60 60 90
[TonroToBka K 3K3aMeHy 60 gac.
Oobmas TpynoEMKOCTb 270 gac., 6 3ad.ex.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. BekropHast anrebpa

1.1. TlonsTHe O NMHEMHBIX MPOCTPAHCTBAX M WX OCHOBHBIX CBOMCTBax. Marpuipsl. Omneparuu
CIIOKCHHSI M yMHOXEHHMS Marpul Ha uucia. OnpenesnuTeNd KBaJpaTHBIX Marpul 2-ro U 3-ro
HOPSAKOB.

1.2. HampaBneHHbIE OTPE3KH U ACUCTBUS Haa HUMHU. ONepaluy CIOKEHHs HalpaBICHHBIX OTPE3KOB
U YMHOXEHHA UX Ha uymcrna. Mx cBoiictBa. BektopHoe mnpocTtpancTtBo. KomMMyTaTHBHOCTH,
ACCOLMAaTUBHOCTD U IUCTPUOYTHUBHOCTH ONEPALIMI C BEKTOPAMHU.

1.3. JIuHelHO 3aBHCHMBIE W JHMHEHMHO HE3aBUCUMBIE CHCTEMBI BEKTOPOB. bas3uc, KoopauHaThbl
BekTOopoB B Oasuce. KoopaumnatHoe mpencraBieHue BekTopoB. Ormepanuu ¢ BEKTOpaMH B
KOOPJIMHATHOM TpeJicTaBlieHUH. M3MeHeHne KoopanHaT BeKTopa Ipu 3amene 6asuca. Heobxogumoe
1 JIOCTaTOYHOE YCJIOBUE IMHEHHOM 3aBUCHMOCTH BEKTOPOB B KOOPJMHATHOH (opme.

1.4. OpToroHajibHble MPOEKIMH BEKTOPOB M X CBOMCTBA. CKaISIpHOE MPOU3BEIECHUE, €TO CBOMCTRA,
BbIpaXKEHUE B KOOpAUHAaTax. PopMyJIbl ISl OLIPEeSICHUs pACCTOSIHUS MEXAY ABYMs TOUKAMU U yIjia
MEXAY ABYMs HalpaBJICHUSAMHU.

1.5. OpueHTHpOBaHHbBIE TPOHKHU BEKTOPOB. BexkTOopHOE mMpou3BereHne, ero CBOMCTBA, BHIPAKEHHE B
OPTOHOPMHUPOBAaHHOM 0Oa3uce. l'eoMeTpuuecKuil CMBICT BEKTOPHOTO MpPOU3BEACHUS. B3auMHBIM
6a3uc. BeipakeHne BEKTOPHOTO IPOM3BECHNUS B IIPOM3BOIBLHOM Oasuce.




1.6. CMmemaHHOe TMPOU3BEACHUE BEKTOPOB, €r0 CBOWCTBA, BBIPAKEHHE B TPOU3BOIBHOM U
OPTOHOPMHPOBAaHHOM Oa3ucax. [eomMeTpuueckuid CMBICT CMEIIAHHOTO MNPOM3BEACHUS. YCIOBUS
KOJJIMHEAPHOCTH M KOMILJIAHAPHOCTU BEKTOPOB. DopMyia ABOHHOTO BEKTOPHOTO IPOHM3BEICHUS.
BriBog popmysibl ABOMHOTO BEKTOPHOTO MPOU3BEICHUSL.

2. Metoa koopauHaT

2.1. Obmas gexkapToBa U NPSAMOYIOJbHAsl CUCTEMBI KOOpAWHAT. 3MeHEeHHe KOOpAMHAT TOUYKH MPHU
3aMEHE CUCTEeMBbl KoopauHar. Marpuua nepexona u ee cBoicTBa. DOopMysbl IMEPEXoAa MEXIy
MPSMOYTOJBHBIMM ~ CHUCTEMAaMH KOOpAMHAT Ha IUIockocTH. llomsdpHas, omuMiIMHApHYECKas W
cepuueckast cucteMsl KoopauHatr. PopMyIIbl epexoaa MEKAy HUMHU M IPSIMOYTOJIBHON CHCTEMOMN
KOOPJIHUHAT.

3. Ilpsimasi ¥ TWIOCKOCTh

3. [Ipsimast Ha TUTOCKOCTH U B IPOCTPAHCTBE. BekTopHBIE M KOOPIMHATHBIE CIIOCOOBI 3a1aHUs TIPSIMOM
Ha TUIOCKOCTH M B TpocTpaHcTBe. [lmockocts B mpoctpaHcTtBe. CriocoObl 3aaHusl MIOCKOCTH B
npoctpaHcTBe. [[03MIIMOHHBIE U METPUYECKHUE 3alaydl O MPAMBIX U IJIOCKOCTSX B MPOCTPAHCTBE.
[lepeBon omHOM GopMBI OMTUCaHMSI TIPSMBIX U TUIOCKOCTEH B MPOCTpaHCTBE B Ipyryto popmy. [Tydok
npsmMbIx. [Tydok u cBsizka minockocted. JIuHelHbIle HEpaBEeHCTBA.

4. JIuHUM ¥ TIOBEPXHOCTH BTOPOTO MOPSAAKA

4.1. KoopnuHarHoe 3a/laHie TMHHUN Ha TIOCKOCTH, TTIOBEPXHOCTEH B MPOCTPAHCTBE. Aredpandeckue
JUHUM WU TIOBEPXHOCTH. VIHBapMaHTHOCTH MOpsAKa anreOpanyecKux JIMHUM Ha IUIOCKOCTH NpHU
3aMEHe JIeKapToBOll cucteMmbl koopiauHar. KoopaunartHoe 3ajaHue JIMHUH B IIPOCTPAHCTBE.
WHBapruaHTHOCTh MOpsAIKa anreOpandyecKux JMHUM U MOBEPXHOCTEH B MPOCTPAHCTBE MPH 3aMEHE
JeKapTOBOM cucTeMbl KoopauHar. KoopaunatHoe 3amaHue ¢uUryp Ha IUIOCKOCTM M Tel B
MPOCTPAHCTBE.

4.2. AnreOpanueckue JIMHUM 2-TO TOpsIKa Ha IJIOCKOCTH. VX oproroHanbHas kiaccudukaius.
[IpuBenenne ypaBHEHHS JMHUU 2-TO TOpsiIKa K KaHOHHYECKOMY BHIY. LleHTpaibHBIC JIMHUH.
ConpsixeHHble AMaMeTpbl. ACUMIITOTUYECKHE HalpaBiIeHus. FIHBapuaHThI.

4.3. Dnnurnc, tunepbona u mapabona. Ux cpoiictBa. KacarenmbHble K amuwmrcy, rumepbone u
napabose. YpaBHEHHE JIUIMIICA, TUIIEPOOIIbI M apabosibl B MOJIIPHON CHCTEME KOOPAUHAT.

4.4. Dnmuncouapl, runepOonouasl U mapadonouasl. VX OCHOBHBIE CBOWCTBA. [IpsiMonvHeWHBIC
oOpasytomme. Lunuaapsl U xkoHycel. [loBepxnoctu Bpamenus. Knaccudukanus u KaHOHHYECKHE
ypaBHEHUS anredpandeckux MOBEPXHOCTEH 2-T0 MOpsIIKa.

5. IlpeoOpazoBaHust MIIOCKOCTH

5.1. OtoGpaxkenuss u mpeoOpa3oBanus TUIOCKOCTH. Kommosurust (mpousBeneHne) oToOpakeHUH.
ObparHoe oToOpakeHue. BzanMHO opHO3HaYHOE oToOpaxkeHHe. JIMHEWHbIe NpeoOpazoBaHUs
IUIOCKOCTHU M UX cBoiicTBa. KoopanHaTHOe npencTaBiieHHe JTMHEWHBIX MPE00pa3oBaHMii IUIOCKOCTH.
5.2. AddunHBIE TpeoOpa3oBaHMsS M MX TIeOMETPUYECKHE CBOIicTBa. [JlaBHBIE HarpaBICHUS
adduHHOrO TpeoOpa3oBaHUs M WX HaXOXJACHUE. [eoMeTpHYeCKHMU CMBICH MOIYJIs M 3HaKa
ompenenurens marpulbl apduaHOrO MpeodpasoBaHus. AdduHHas knaccudukanus JUHUNA 2-TO
HOPSIIKA HA TMJIOCKOCTH.

5.3. OproroHaibHble PeoOpa3oBaHus U UX cBoiicTBa. Paznoxenue addunnoro mpeodpazoBanus B
MPOU3BEJICHNE OPTOTOHANBHOTO W AByX cxaruil. [lonstre o rpymme. [pynna aduHHBIX
peoOpa3zoBaHni IIIOCKOCTH U €€ MOATPYIIIIL.

Cemecrtp: 2 (Becennuit)
6. MaTpuLbl U CHCTEMBI TUHENHBIX YpaBHEHUI

6.1. YMHOXeHHE U oOpaieHne MaTpull. OpToroHajibHbIE MaTPUIBL. DIeMEHTapHbIe TPeoOpa3oBaHus
Marpull. MarpudHasi popma dlIeMEHTapHbBIX TPeoOpa3oBaHU.



6.2. OnpezneneHre ¥ OCHOBHBIE CBOICTBA JA€TEPMUHAHTOB. MUHOPEI, aaredpandeckue AONOIHEHUS,
pasiioKeHHe JEeTepMUHAHTa IO 3JIEMEHTaM CTPOKHM Win croibia. dopmyna MOJHOTO Pas3ioKEHHS
JETEPMUHAHTA U €€ CIeACTBUA. JleTepMUHAHT MPOU3BEACHMS MATPHILI.

6.3. PemeHne cuctem JIMHEHHBIX ypaBHeHHH o merony Kpamepa. Panr marpunel. Teopema o
6azucHoM MuHOpe. Teopema o paHre MaTpHIIbL.

6.4. Cucrembl nuHEWHBIX ypaBHeHHd. Teopema Kponekkepa-Kanemm. @yHaaMeHTanibHas cucreMa
peleHuii u o0lee pelnieHrue OJHOPOTHOW CHUCTEMbl JIMHEHHBIX ypaBHeHuid. OOmee pernieHue
HeopHOopoHOM cucteMbl. Metop ["aycca. Teopema @penronabma.

7. JInneHOE IPOCTPAHCTBO

7.1. Axcuomaruka JIMHEHHOTO MPOCTpaHcTBa. JIMHEWHAs 3aBUCUMOCTh M JTUHEIHAs HE3aBUCUMOCTh
CHUCTEM DJICMEHTOB B IJIMHEHHOM mpocTpaHcTBe. PasmepHocts u 6asmc. [lommpocrtpaHcTBa U
JUHEWHbBIE 000JIOUYKH B JIMHEHHOM npocTpancTBe. CyMMa U mepecedeHne noamnpocrpancts. [Ipsmas
cymma. @opmyna pa3MEpHOCTH CyMMBI IOIIPOCTPAHCTB. BbIBox (GoOpMynbl pasMEepHOCTH CyMMBI
MOJITPOCTPAHCTB. | MMEPIIIOCKOCTH.

7.2. Paznoxxenue mo 6azucy B JIMHEHHOM MpocTpaHcTBe. KoopauHaTtHOE MpeicTaBlIeHHE IIEMEHTOB
JMHEWHOro MPOCTPaHCTBA U omepauuii ¢ HUMU. Teopema 00 u3omopdusme. Koopaunarnas gopma
HEOOXOAMMOTO M JOCTAaTOYHOTO YCIIOBHS JINHEHHON 3aBUCHMOCTH JIEMEHTOB.

7.3. I3MeHeHue KOOpAMHAT TPU W3MEHEHHH 0a3uca B JTMHEHHOM MpocTpaHcTBe. Marpuiia nepexona
u ee cBoiictBa. KoopnuHarHas ¢popma 3agaHus NOANPOCTPAHCTB U TUIIEPIITIOCKOCTEH.

8. JIunelHbIe 3aBUCUMOCTY B TIMHEHHOM MPOCTPAHCTBE

8.1. Jlunelinple oTOOpaXKeHUS W JIMHEHHBIE TIpeoOpa3oBaHus JIMHEHHOTO MpocTpaHncTBa. Onepanun
HaJl JIMHEHHBIMH TIpeoOpasoBaHusMHU. OOparHoe mnpeoOpa3zoBaHue. JIMHEWHOE NPOCTPAHCTBO
JTUHEHHBIX 0TOOpakeHUH. Anredpa TMHEHHBIX IpeoOpa3oBaHui.

8.2. Marpuipl JTHHEHHOTO OTOOpaKeHHS WM JMHEHHOTO MPeoOpa3oBaHHs JUISI KOHEYHOMEPHBIX
npoctpancTB. Onepanuu HaJl JIMHEHHBIMU Pe00pa30BaHUSIMU B KOOPJHMHATHOH (opme. M3MeHeHne
MaTpUIlbl JIMHEHHOTO OTOOpakeHUs MpH 3aMeHe 0a3ucoB. M3oMOpu3M MmpocTpaHCTBA JIMHEHHBIX
OTOOpaKeHUH M POCTPAHCTBA MATPHII.

8.3. MHBapuaHTHBIE TOJNPOCTPAHCTBA JUHEHHBIX MpeoOpazoBaHnii. COOCTBEHHBIE BEKTOPHI U
coOcTBeHHbIe 3HaYeHUs. COOCTBEHHBIE MOANPOCTpaHCTBA. JIMHEHHAs HE3aBUCHMOCTh COOCTBEHHBIX
BEKTOPOB, NPUHAUICKAIINX PA3TUUYHBIM COOCTBEHHBIM BEKTOPAM.

8.4. HaxoxnieHre COOCTBEHHBIX 3HAUEHHH M COOCTBEHHBIX BEKTOPOB JIMHEHHOTO MpeoOpazoBaHUS
KOHEYHOMEPHOTO  JIMHEWHOTO  IMPOCTpaHCTBA.  XapakTepucThyeckoe ypaBHeHHe. OueHka
pa3sMepHOCTH COOCTBEHHOTO MOANPOCTPAHCTBA. YCIOBHS AMATOHAIN3YEMOCTH MAaTPHIbI JTMHEHHOTO
npeoOpazoBanusl. [IpuBeneHre MaTpUIIBI TMHEHHOTO Pe0Opa30BaHMsI K TPEYTOJIBLHOMY BHITY.

8.5. Jluneitnsie ¢dopmbl. CompspkeHHOE (JIBOMCTBEHHOE) MPOCTPAHCTBO. bropToroHanbHbI 0asuc.
BropuuHoe conpspkeHHOE IPOCTPAHCTBO.

9. Henuneitnple 3aBUCUMOCTH B JIMHEWHOM MPOCTPAHCTBE

9.1. bununeiinsle u KBaaparuyHblie Gopmbl. X KoopaWHATHOE MPEACTAaBICHHE B KOHEYHOMEPHOM
JTUHEHHOM mpocTpaHcTBe. Vi3MeHeHrne MaTpull OMITMHEHHOH U KBajpaTuuHON (opM Ipu M3MEHEHUHU
Oasuca.

9.2. llpuBenenne kBagpaTHyHOW (OPMBI K KaHOHWYECKOMY Buay meronoMm Jlarpamxka. Teopema
MHEepIMU I KBaApaTHuHbIX (opMm. 3HaxoompeneneHHble KBagparuusele (opmbl. Kputepwuii
CunbBectpa. llpuBesenue kBagpaTHyHOW (OPMBI K JUArOHAIBHOMY BHIY OJIE€MEHTapHBIMU
npeobpazosanusiMu. PopmyaupoBka TeopeMsl XKopaaHna.

10. EBKIM10BO MPOCTPAHCTBO

10.1. Axcuomaruka eBKiIuaoBa mpoctpaHcTBa. HepasenctBo Komu-bynsikoBckoro. HepaBeHncTBo
TpeyronbHuKa. Marpuna ['pama u ee cBoiicTBa.

10.2. KoHeuHoMepHOE EBKJIHMIOBO MpocTpaHcTBO. OproroHanuzauus Oasuca. Ilepexox oT omnHOro
OPTOHOPMHPOBAHHOTO 0azuca K Apyromy. OpTOroHaJIbHOE IOTIOIHEHUE MOANPOCTPAHCTBA.



10.3. Jluneiinsie npeoOpa3oBaHus €BKIUAOBA MpOCTpaHcTBa. OPTOroHAIBHOE MPOEKTUPOBAHKE HA
noanpocTpancTtBo. ComnpsbkeHHble npeoOpa3zoBaHus, HX cBoicTBa. KoopaumnatHas ¢opma
COIPSDKEHUSI TPeoOpa30BaHNsl KOHEYHOMEPHOTO €BKIIMA0BA IPOCTPAHCTRA.

10.4. CamoconpspkeHHBIe TIpeoOpazoBanus. CBONCTBA X COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX
3HaueHui. CyuiecTBoBaHue 6a3uca U3 COOCTBEHHBIX BEKTOPOB CaMOCOIPSKEHHOTO TPeoOpa3oBaHusl.
10.5. Oproronanshble nmpeobpa3zoBanus. Mx cBoiictBa KoopauHaTHbINM TPU3HAK OPTOTOHATHHOCTH.
CgoiicTBa oproroHanbHbIX Marpull. [losipHOe pas3nokeHHe TMHEHHBIX MpeoOpa3oBaHui eBKINI0BA
npocTtpancTBa. KaHOHMUYECKMII BHJ MarTpHilbl OPTOrOHAJIBHOTO MpeoOpa3zoBanus. CHHIyIspHOE
pas3jioKeHHe.

10.6. TloctpoeHne OpPTOHOPMHPOBAHHOIO 0a3Mca, B KOTOpPOM KBajaparuuHas Qopma wumeer
IUaroHanbHbIM BuA. OIHOBpEMEHHOE IMPHUBEACHHE K IUArOHaJbHOMY BHIY Mapbl KBaApaTHUYHBIX
¢dbopM, O11Ha U3 KOTOPBIX ABJSIETCS 3HAKOOTIPECTICHHOM.

11. YHUTapHOE MPOCTPAHCTBO

11.1. YauTapHoe OpOCTPaHCTBO U €r0 aKCUOMAaTUKa. YHUTAPHBIC U SPMUTOBBI MaTpULIbl. YHUTAPHBIE
W OPMUTOBBI TipeoOpazoBaHusi. IpMuToBBl (opmbl. CBOWCTBA YHHUTApHBIX W OSPMHUTOBBIX
npeobpazoanuii. CBOWCTBA SPMUTOBBIX (HOPM.

11.2. Tlomstme o TeH30pax. (OCHOBHBICE TEH30pPHBIC oOIlepaui. TeH30psl B  EBKIIHMOBOM
mpocTpaHcTBe. TEeH30pbl B OPTOHOPMHUPOBAHHOM Oasuce.

5. Onucanue MaTepuaJbHO-TeXHNYECKOH 0a3bl, He0OXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHALICHHAS! MYJIFTHMEANA IPOEKTOPOM, SKPAHOM U MUKPO(OHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Kypc ananutuueckoid reoMeTpHur U TuHeHo# anre6psl [Tekcr] : yueOnuk ans By3zos / 1. B.
bexnemumeB .— 12-e uza., ucnp. — M. : ®uszmaraut, 2008, 2009 .— 312 c.

2. Beenenwue B anreopy [Teker] : B 3 u. : yueOnuk 1yis By3oB / A. . Koctpukun .— M. : MITHMO,
2012 .— .— 4. 1 : OcHoBsI anrebpsl. - 2012, - 272 c.

3. AnanmuTHueckas TeoMeTpHs U JInHeiHas anredpa [Teket] : B 2 4. : yue6. nocobue ams By3os. Y. 1/
A. E. YMHOB ; M-B0o 00pa3oBanus u Hayku Poc. ®enepanuu, Mock. pusuko-TexH. uH-T (Toc. yH-T .—
2-e u3n., uctp. u gomn. — M. : I3a-so MOTU, 2006 .— 272 c.

4. AHanmuTHYeCKasi TeOMETpus U JInHelHas anreopa [Tekcr] : B 2 4. : yue0. mocobue st By30B. Y. 2 /
A. E. YMHOB ; M-Bo 00pa3zoBanus u Hayku Poc. denepanmn, Mock. pu3nKo-TeXH. UH-T (TOC. YH-T .—
2-e n3n., uecnp. u gon. — M. : M3n-so MOTU, 2006 .— 298 c.

5. Jleknuu Mo aHATUTHYECKOW TEOMETPUHN U TUHEHHOM anredpe [Tekcr] : yueb. moco0. ; pek.
VYu.-meron. coB. MOTU / B. U. Uexios ; M-Bo o6pa3zoBanus PO, Mock. ¢u3.-TexH. uH-T (TOC. YH-T .—
M : MOTH, 2000 .— 260 c.

6. COOpHUK 33/1a4 IO aHAIMTUYECKON TeOMETPHH U JInHeiHoH anredpe [Tekcr] : yue6. mocobue / JI. A.
Bexnemumesa, A. FO. ITerposuy, . A. UyGapos ; o pen. JI. B. beknemuinesa .— 2-e uz., nepepad.
— M. : ©DU3MATIIUT, 2001 .— 496 c.

7. Beenenue B anreOpy [Tekct] : B 3 4. U. 3 : OCHOBHBIE CTPYKTYPHI anreOphl : y4eOHHK /ISt BYy30B / A.
. Koctpukun .— 2-e uzn., crepeotun. — M. : MITHMO, 2009, 2012 .— 272 c.

8. Kypc ananutnyeckoit reomeTpuu u auHeHoH anreOpsl [ Teker] : yueOHuK 1u1st By30B / /1. B.
bexnemuiieB .— 12-e uzg., ucnp. — M. : @usmariut, 2008, 2009 .— 312 c.

9. AnanuTrueckas TeoMeTpHs U JInHeiHas anredpa [Teket] : B 2 4. : yue6. nocobue ams By3os. Y. 1/
A. E. YMHOB ; M-Bo 00pa3oBanus u Hayku Poc. @enepanuu, Mock. pusuko-TexH. uH-T (Toc. yH-T .—
2-e u3n., uctp. u gom. — M. : U3a-so MOTU, 2006 .— 272 c.

10. Ananutryeckas reomeTpus v JuHeiHas anredpa [Tekcrt] : B 2 4. : y4e0. mocobue ams By3oB. Y. 2 /
A. E. YMHOB ; M-Bo 00pazoBanus u Hayku Poc. denepanmn, Mock. pu3nKo-TeXH. UHH-T (TOC. YH-T .—
2-e n3n., uenp. u gon. — M. : M3n-so MOTU, 2006 .— 298 c.

11. Jlekuuu 1o aHATUTHYECKON TEOMETPHUH U TUHEeWHoH anredpe [Tekct] : yueb. mocod. ; pek.
VYu.-meron. coB. MOTU / B. U. Uexios ; M-Bo oOpa3zoBanus PO, Mock. ¢u3.-TexH. uH-T (TOC. YH-T .—
M : M®TH, 2000 .— 260 c.



12. COopHUK 3a1a4 110 aHAJTUTUYECKON reoMeTpuu 1 JuHerHoi anredpe [Tekct] : yue6. mocobue / JI.
A. Bexnemuresa, A. 1O. Ilerposuu, 1. A. Uybapos ; ox pex. 1. B. beknemumesa .— 2-¢ u3.,
nepepad. — M. : DUIMATIINT, 2001 .— 496 c.

13.

JlomomHUTEIbHAS IUTEpaTypa
1. Beenenue B anreOpy [Tekct] : B 3 u. U. 2 : Jluneiinas anreOpa : yueOHUK aiist By30B / A. U.
Koctpuxkun .— 2-e uzn., crepeorun. — M. : MITHMO, 2009, 2012 .— 368 c.
2. Beenenwne B anreoOpy [Tekcr] : B 3 u. : yuebnuk 1yis By3oB / A. . Koctpukun .— M. : MIITHMO,
2012 .— .— 4. 1 : OcHoBsI anrebpsl. - 2012, - 272 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://www.math.mipt.ru
http://lib.mipt.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLECTBJICHUU 00pAa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
MpE3EHTALNN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

[IpuBeneHs! B e3KeroHO pazpabaThiBaeMbIX JOMAITHUX 3aaHUSX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa BbICIICH MaTeMaTuKU

Kypc: 1

kBaTuuKkanus: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMH) - DK3aMeH

PaspaGorunkm:

J1.B. Bexnemuiies, a-p nea. Hayk, mpodeccop
A.H. Bypmuctpos, kauj. (hu3.-Mar. HayK, JOIECHT
I1.A. KoxxeBHUKOB, KaH. ()U3.-MaT. HAayK, JOICHT
O.K. Tomnurickuit, kau. Gpu3.-Mar. HAyK, JTOLEHT
N.A. YyGapos, kaH/. pu3.-Mar. HAyK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CnocobeH aHaIM3UPOBATh MOCTABICHHYIO 33734y,

OIIK-1 CriocobeH npuMeHsTh HAMEYATD MyTH €¢ PEIICHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CpoocobeH cTpoUTh MaTeMaTHUYECKHE MOAEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMUCCTBECHHBIC PACYCThI U OLICHKU

CCTCCTBCHHBIX HAYK M HMCIIOJIB30BATb UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH

MOJIYYCHHBIX PC3YJIbTATOB

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydenus qucUIUIMHE «JIMHEHAsS anreOpa» 00yJaronuiicst TOIKeH:

3HATh:
OnpeneneHue BEKTOpa M ONEpaluid C BEKTOpamMH (CKaIApHOE, BEKTOPHOE M CMEIIaHHOE
MIPOM3BEICHUE), X CBOWCTBA M (YOPMYJIBI, CBA3aHHBIE C 3TUMHU OIEPAIHSIMU;

YpaBHEHUS MPSAMBIX JTUHHUNA, TNIOCKOCTEH, TMHUN U MOBEPXHOCTEH BTOPOTO MOPSAIKA;

CBOWCTBA JINHUW U IIOBEPXHOCTEH BTOPOTO NOPSIKA;

CBOICTBA aQUHHBIX 1 OPTOTOHAIBHBIX MPEOOPa30BaHMI TIIOCKOCTH.
olepanuy ¢ MaTpULEAMH, METO/Ibl BBIYUCIICHUS PaHra MaTPULIbl U I€TEPMUHAHTOB;

TeopeMbl O cHcTeMax JinHeHHbIX YypaBHeHudl Kponekepa-Kamemnmun u ®penromsma, mpaBuio

Kpamepa, obiiee perieHre CHCTEMbI TMHEWHBIX YPaBHEHUH;
OCHOBHBIE OTIPEJIEICHHUSI M TEOPEMBI O TMHEHHBIX HPOCTPAHCTBAX U MOAIPOCTPAHCTBAX, O JIMHEHHBIX
OTOOpaKCHUAX JTMHEHHBIX TPOCTPAHCTB;

ONpeneeHnss M OCHOBHBIE CBOMCTBa COOCTBEHHBIX BEKTOPOB, COOCTBEHHBIX 3HAYCHUH,
XapaKTEPUCTUYECKOIO MHOTOWIIEHA,
MpUBEACHNE KBAAPATUIHON (OPMBI K KAHOHMUECKOMY BHU[Y, 3aKOH MHEPLHHU, Kpurepuid CuibBecTpa;

KOOPJIUHATHYIO 3alMCh CKAJSPHOIO IIPOM3BENEHUS, OCHOBHBIE CBOMCTBA CaMOCOIPSKEHHBIX

peoOpa3oBaHMIA;
OCHOBBI TE€OPHUHU JIMHEHHBIX MPOCTPAHCTB B 00BbEME, 00ECIEUNBAIOIIEM H3YUCHUE aHATUTUYECKON
MEXaHUKH, TEOPETHUECKON (PU3UKU U METOAOB ONITUMAIILHOTO YIIPABICHHUS.
yMeThb:

[TpuMeHATh BEKTOPHYIO aireOpy K pelIeHUI0 TeOMETPUIECKUX U (GU3MUYECKHUX 3a/1a4;

pelaTh reoMETpHUECKHE 3a7add METOIOM KOOPAWHAT, IPUMEHSITh JUHEWHbIe TpeoOpa3oBaHus K

pEILIEHUI0 TeOMETPUYECKUX 3a/ad;

MPOU3BOIUTH MATPUYHBIEC BHIYMCIICHUS, HAXOOUTH 0OPaTHYIO MaTPUILy, BBIYUCISATh IETCPMUHAHTHI.
HPOU3BOIUTH MaTPUYHBIEC BBIYMCIICHUS, HAXOIUTh OOPAaTHYIO MaTPHUILy, BBIYUCIIATH JETEPMUHAHTHI;
HAXOJHUTh YHCICHHOE PEIICHNE CUCTEMbI JMHEHHBIX YPAaBHEHUH. HAXOOUTH COOCTBEHHbBIC 3HAYCHUS U
COOCTBCHHBIE BEKTOPHl JIMHEHHBIX TpeoOpa3oBaHuii, MNPHUBOIUTH KBAJIpPaTU4YHYIO QOpMy K

KaHOHMYECKOMY BHUAY, HaxOOUTb OPTOHOPMHUPOBAHHBIM 0a3uC W3 COOCTBEHHBIX BEKTOPOB
CaMOCONPSKEHHOT0 MPpeo0pa30BaHus;
OTIEPUPOBATH C 3JIEMEHTAMH M TMOHITHUAMHU JIMHEHHOTO MPOCTPAHCTBA, BKIIOYAs OCHOBHBIC THIIBI
3aBHCHMOCTEH: JIMHEHHbBIE ONIepaToOPhl, OMIIMHEIHBIE U KBaJpaTHUHbIe ()OPMBI.
BJIaJeTh:
OOmMMHU TOHATHUSAMH M ONPECICHUSAMH, CBA3aHHBIMHU C BEKTOpPAMU: JIMHEHHAs] HE3aBUCHUMOCTb,
0asuc, OpHeHTaLUs TNIOCKOCTH U IPOCTPAHCTBA,

optoroHanbHOU U aduHHOM Knaccudukanueil TMHUI U TOBEPXHOCTEH BTOPOTO TIOPSIIKA.

OOLIMMHY NOHSATHUSIMH U OTIPENICIICHUSIMH, CBA3aHHBIMU C MaTPUYHOH anreOpoii;
r€OMETPUYECKON HHTEPIIPETALUENH CUCTEM JINHEWHBIX YPAaBHEHUM U UX PEILEHUN;

MOHATUSIMH JTMHEHHOTO MIPOCTPAHCTBA, MATPUYHOM 3aMIMCHIO TIOAIIPOCTPAHCTB U OTOOPaKEHUI;
BEJICHUSIMU O IIPUMEHEHHUSAX CIIEKTPAJIbHBIX 3a/1a4;

MPUMEHEHHUSIMHA KBaJpaTHYHBIX OPM B TEOMETPHUHU U aHAJIH3E;

HOHATHAMH COTIPSKEHHOTO M OPTOTOHAJIBHOTO MTPeo0pa3oBaHus;

NPUMEHEHUSIMH €BKJIMJOBOM METPUMKM B 33Ja4ax TE€OMETPHUM M aHalu3a, pPa3Iu4HbIMH
HNPUIOKEHUSIMU CUMMETPUYHOM CIIEKTPaIbHOM 3aa4u;

YMEHHEM TI0JIb30BaThCsl HEOOXOANMOM JTUTEPaTypor AJisl PeLIeHUs 3aa4 MOBBIILIEHHON TPYIHOCTH (B
BapHaTHUBHOHN YacTH Kypca).




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

Texkymuii KOHTPOJb OCYIIECTBISIETCS Ha OCHOBE OambHO-pedTHHroBoi cucrembl (BPC) onenkn
3HaHWU 10 wu3yyaemMod gucuuivinHe. BPC y4uThIBaeT BBINOJHEHHWE CTYAEHTAMH COBOKYIHOCTH
JOMAalIHUX 33/JlaHUi M KOHTPOJIBHBIX PAa0OT B COOTBETCTBMM C Y4eOHbIM IUTaHOM. JlaHHBIE O
MOCEMAEMOCTH M TEKYLIeH YCIEBAeMOCTH BHOCSITCS IPENONABATEIsIMH B CIIELUANBHBIE JKYPHAJIbI,
OTpakaroTcs B DJIEKTPOHHOM crcTeMe KOHTPOIA U yuuThiBatorcs B bPC.

Tekymuii KOHTPOJIb HA OCHOBE JAOMAIIIHUX 33JaHU OCYIIECTBISIETCS B TEYCHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHbBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTyAGHT 00s3aH NPEJOCTAaBUTh pELICHHWE 3aJadd JIOMAallHEero 3aJaHus B
MUCbMEHHOM (opMe, OTBETUTh Ha BONPOCH! IPENOAaBaTeNs M HAMHCaThb KOHTPOJIbHYIO paboTy IO
3a/IaHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HAHWE MOHATUN M yTBEPKACHUM IO TEMaM CIAaBa€MOTO 3aJIaHUs
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOIHEHUS KOHTPOIBHOW palbOTBI HENb3s I0Jb30BAThCS MOMOIIBIO JIPYTHX JIMIL,
BBIYMCIIUTEIBHON TEXHUKUA U MOOUIILHBIMH TEIePOHAMH.

*[Ipuxperusercss bPC no n3ydaemomMy mpeamery.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

KontponbHbie Bompocs! (TEepBbIil ceMecTp):

1. Berancnute. SIBIAIOTCS JM CTPOKH 3TOTO OINPEAETUTEN JIMHEWHO 3aBucuMbiMu? Ecnu ma, ykaxure
9Ty JUHEWHYIO 3aBUCUMOCTb.

2. B tpeyronmeauke ABC memmanet AB u BK mepecekarorcs B Touke O. Haiinmure koopauHATHI
BektopoB AM u BO B 6azuce CA, CB.

3. 3anuiuTe ypaBHEHUE MPAMOH [1,a]=b B BEKTOPHO-TIapaMETPUIECCKOM BHUJIC.

4. YkaxuTe KakoH-HHOYJb HOPMAJIBbHBIM BEKTOpP MPSMOW Ha TUIOCKOCTH, UMEIOIICH B TPSIMOYTOJIbHOMN
cUcTeMe KOOpAUHAT yrioBoi koadduument K.

5. SBnsercss nu KpuBas, 3afjaHHas ypaBHeHHEeM 2x2-4xy+5y2+8x—2y=0, nenrpanpnoit? Haiinurte
KOOpIMHATHI ee LieHTpa. Onpenenure THII KPUBOH.

6. [Iycts A 1 B — n1Be kBazpaTHbIe MaTpHIBl OHOTO pa3Mepa. OOsA3aHbI M COBNAJATh PAHI'H MaTPUI
AB u BA?

7. 3anumuTe obmee pemeHue ypaBHeHHs X1+x2+x3+x4 =0 B BHIE CyMMBI YAaCTHOTO PEILCHUS U
MPOU3BONILHON JIMHEHHON KoMOWHAIMH (DYyHJIAMEHTAIbHON CHCTEMBI pElICHUH.

8. OOpasyer nM JIMHEWHOE NMPOCTPAHCTBO C OOBIYHBIMHU ONEPALMSIMU CIOKEHHS M YMHOXKEHHS Ha
YHCIIO:

a) MHOXECTBO (DYHKIIUI, MHTErpupyeMbIx 1o Pumany Ha oTpeske [a, b];
0) MHOXXeCTBO (PyHKIIHIA, OTIpe/ieIeHHBIX Ha [a, b] u Takux, 4yro f(a)=0;

[Tpumeps! 5K3aMEHAIIMOHHBIX OHIIETOB (TIEPBBII CEMeCTp):

Buer Ne 1

1) JluHeliHO 3aBUCHMBIC W HE3aBUCHMBIC CHUCTEMBI BEKTOPOB. CBS3b JIMHEHHOW 3aBUCHMOCTH C
KOJUIMHEBPHOCTBIO WIIM KOMILTAHAPHOCTHIO BEKTOPOB.

2) Ha smmunce $x"2+3y”2=3$ naiitu Touxy $MS$, Ommxaiimyro x npsimoit $x+y=10$. Beraucouts
paccrostaue ot Touku $M$ 10 3T0it psimoii. CrcTemMa KOOpIUHAT JEKapTOBa MPSIMOYTOJIbHASI.

Buiter Ne 2

1) CkamspHoe mpou3BeleHUE U ero coiicTBa. OpTOroHalbHBIC NPOCKINHU. BhIpakeHne CKaIIpHOTO
MPOU3BE/ICHNUS B KOOpAUHATax. bruoproroHanbHbIi 6a3uc.

2) Ilpm xaxom 3HaueHumn mnapamerpa $\alpha$ rouxkm $A(1,2,3)$, $B(3.4,5)8, $C(1,-1,4)$,
$D(2,3,\alpha)$ nexar B onHOit miockoctn? Hanmcares oblee ypaBHEHHE IUIOCKOCTH TIPH HallICHHOM
3HaYeHnH napamerpa. Cucrema KOOpAWHAT 00MIast AEKapTOBa.

KontponbHbie Bonpocs!l (BTOpO cemecTp):



1. Jloxaxkute, 4TO BCe MUHOpPBHI mopsaka k B Hekotopoil marpuiie paBHbl 0, TO MUHOpPHI Oojee
BBICOKHX ITOPSAKOB TaKke paBHbI .

2. JIokaXuTe, 94TO €CJIM CTOJIONBI MAaTPHUIIBI CUCTEMbI JIMHEHHBIX YPaBHEHUH JTMHEHHO HE3aBUCHMBI, TO
cucTeMa UMeeT He 0osiee OTHOTO peleHusI.

3. Uro Takoe mpsMas CyMMa JIMHEHHBIX MOANPOCTpaHCTB? JOKakuTe, 4TO MPOCTPAHCTBO BCEX
(byHKIMI , OMpeNeNIeHHbIX Ha OTpe3Ke [-a, a], sABIsfeTcd MpsIMOil CyMMOH MOIIPOCTPAHCTBA YETHBIX
(GYHKIMIA ¥ TOANPOCTPAHCTBA HEUYETHBIX (YHKIINH.

4. Kak cBs3aHbl MEXIy c000H KpaTHOCTb KOPHS XapaKTepPUCTUYECKOTO MHOTIOWIEHa JIMHEHHOTO
npeoOpa3oBaHUsl U Pa3MEPHOCTH COOTBETCTBYIOILETO COOCTBEHHOro mojmnpocrpancrtsa? [lpusenute
IpuMep, KOTJa OHU Pa3INYHBL.

5. Kak n3MeHuTcst MaTpHia nepexoja ot OfHOro 0asuca K Apyromy, eciiu :

a) MMOMEHSTh MECTaMHU i-i U -1 BEKTOPHI IEPBOTO Oa3mca;

0) IOMEHSTh MECTaMH i-i U j-i BEKTOPHI BTOPOTO 6a3uca;

B) pPacOJIOKUTh BEKTOPBI 000MX 0a3MCOB B 0OPAaTHOM MOPSIKE?

6. Kakoii BuJ mMeeT Marpulla JIMHEHHOTo mpeoOpazoBanus B Oasuce el,..., en, ecnu el,..., en
(k<n) oOpazytoT 0azuc B ”HBApUAaHTHOM HOANPOCTPAHCTBE JAHHOTO MPOCTPaHCTBA?

7. JloKaxxuTe, 4YTO ONPEACTUTENIh MAaTPHIBI IMHEHHOTO PeoOpa30BaHus HE MEHSIETCS IPU W3MEHEHUH
0azuca. BepHo 11 3TO /U1t MaTpUIBI KBaApaTUIHON Gopmbl? JlokaxkuTe, 4TO TPH MEPEXo/e OT OJHOTO
OPTOHOPMHPOBAHHOTO 0a3nuca B EBKIMIOBOM IPOCTPAHCTBE K JPYyroMy OIpPEACTHTENb MaTPUIbI
KBaJpaTU4HON OPMBI HE MEHSAETCSL.

8. Kakue 3Ha4eHUs MOXKET IPUHUMATh ONpEIENINTeNh OPTOrOHAIBHON MaTpuiel? BepHo i, 4To ecin
OIIPEACITHUTEIh MATPHUIIBI IT0O MOYJIIO paBeH 1, TO OHa OpTOrOHaJIbHA?

9. Uto Takoe MOJOXKUTENLHO (OTpHILIATENFHO) omnpeeieHHas kBaapatuanas ¢popma? Chopmynupyiite
kputepuii CuibBecTpa U TIOJIOKHTEIFHO ONpEICICHHBIX KBaJIpaTHYHBIX (opMa ero aHaior uis
OTPHULIATENILHO ONPE/IEIEHHBIX KBAIPATHYHBIX (POPM.

10. CdopmynupyiiTe CBOWCTBa COOCTBEHHBIX 3HAYEHHH CaMOCOIPSHKEHHOTO W OPTOTOHAIBHOTO
npeoOpa3zoBanuil. Jlokaxkute, 4TO COOCTBEHHBIE BEKTOPHI 3THUX IPEOOpa30BaHM, COOTBETCTBYIOIUE
pa3IM4IHBIM COOCTBEHHBIM 3HAYCHUSIM, OPTOTOHAJIBHEL.

[Tpumeps! 3K3aMEHAIMOHHBIX OMIIETOB (BTOPOI CEMECTD):

Buer Ne 1

1) Panr marpuusl. Teopema o panre marpuubl. Teopema o 6a3ucHOM MHUHODE.

2) Ilpuemutre kBaaparuunyo ¢Gopmy $2x 1x 2+2x 2x 3+2x 3x 4§ (B $\Bbb R™M$) «
KaHOHWYECKOMY BUY U HaWIUTE KAHOHWYECKHH 0a3uc, MONIOKUTEIBHBIA 1 OTPULATEIbHBIA HHIEKCHI
HUHEpLUU.

buner 2

1) Cucrema nuHelHBIX ypaBHeHuil. Teopema Kponekepa-Kanemnn. Teopema @penronbma.
@dyHpaMeHTaNbHas cucTeMa pemeHuil. Oomee peleHne cucTeMbl IMHEHHBIX YpaBHEHHUH.

2) Haiinute (B MCXOOHOM OpTOHOpMHpOBaHHOM Oasuce B $\Bbb R™4$) marpuity oproroHasbHOTo
NMPOCKTUPOBAHUS Ha TONNPOCTPAHCTBO, 3aJaHHOE ypaBHeHUeM, $x 1-x 2-x 3+x 4=08. Snsercs nu
3TO MpeoOpa3oBaHue CaMOCONPsKeHHBIM? SIBIsieTcs Jin 3TO mpeobpa3oBaHue OPTOTOHATIBHBIM?

Kpurepun onennBanus

Onenka «ommmyHo (10)» BeICTaBIsieTCSl OOydYalOIIEMyCsi, €CIM OH I[OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BbIcTaBIAETCS O0OyyaromeMycs, €cCld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO IMpPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOpbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

oueHka «omim4yHO (8)» BhICTaBiIAETCS O0OyyaromeMycs, €clid OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATHIX PpEIIeHWH, HO NPH 3TOM OBUIM JOMYyIIEHbI HEOOJNbIINE HETOYHOCTH, KOTOPbIE IOJCe
yKa3aHUs 3K3aMEeHAToOpa ObUIM CaMOCTOSTEIbHO UCIIPABIICHBI;



OLIEHKa «X0po1o (7)» BHICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHblE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIAeT HECYIIECTBEHHBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLIEHKA «X0pomIo (6)» BBICTABISIETCS 00yUaromEeMyCsl, €CJIM OH TBEP/O 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaracT €ro, yMeeT IPUMEHATh IOJY4YEHHbIE 3HAHHWA HA IPAKTHKE, HO JOIyCKaeT
HeOOoJIbIINE OMMOKK B OTBETE W (WJIN) TPH PEIICHUY 3a]1a4;

OLIEHKa «X0po1O (5)» BHICTABIACTCS 00y4alOIIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISIETCS OOydarolleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapaKTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTHYECKON MOCIIEN0BATEIbHOCTH B H3JIOKEHUU IPOIPAMMHOTO MaTEPHaIa, €CJIHA MIPH 3TOM OH BJIAJIEET
OCHOBHBIMU pa3jiellaMi y4eOHOW IMporpaMMbl, HEOOXOAMMBIMU JUIS AAJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3ly B CTAHJAPTHON CUTYyalLlny;

OLICHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydYarolleMycsi, IMOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOUHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTUYECKOW TOCIEA0BAaTEIbHOCTH B  M3JOKEHUHM IPOrPaMMHOIO Marepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJiellaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh HONyYeHHbIE 3HAHHS IO
00pa3ily B CTAaHJapTHON CHTYalluy;

OLICHKA «HEYJOBJIECTBOPUTENBHO (2)» BBICTABIAETCS OOyyaromeMycs, KOTOPBIA HE 3HaeT OoJblLIe
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMPOBKaX OCHOBHBIX MOHSATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh MOJIYYCHHbIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTHYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BBICTaBIseTCs 00ydaromeMycs, OKa3aBUIeMy [IOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCIUILIMHEI.

5. MeTonuueckne MaTepuaIbl, ONpeIesONIne MPoueIypPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHN yCTHOTO 3K3aMeHa 00yYaromeMycsl IPEI0CTaBISCTCS OMH Yac (ACTPOHOMHYECKHU)
Ha MoAroToBKy. Onpoc oOydaromerocs mo OUIeTy Ha yCTHOM 9K3aMEHE He JIOJDKEH HPEeBBIIIATh ABYX
YacoB.

Bo BpCEMs IIPOBCACHUSA 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbHCA nporpaMMoﬁ JAUCIUITIIIMHBI.



