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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: AnreGpa u reoMeTpust
10 HANPABJICHHUIO: OKOHOMHKaA
npo¢uib NOArOTOBKHU: VYrpasneHue HHHOBAIMAMU B OM3HECE

dusrex-1koia OU3Heca BEICOKUX TEXHOJIOTHI
kadeapa BbICIICH MaTeMaTUKN

Kypc: 1
KBaJIMpUKALS: 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 KOHTPOIBHBIX pa0oT, 3a1aHuil: 6

[Iporpammy cocrtaBui: C.E. l'oponeuxkuit, kau. Qpus.-mar. HayK

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl Beiciici maremaruku 21.04.2022



AHHOTANMA
B xypce "Anrebpa u reomerpus" M3ydyalrOTCs OCHOBBI aHAJUTHUYECKONW T€OMETPUMHU W JMHEHHOU anreOpbl, a
TaKXKe CMEXHBIX pa3/ieloB aareOpsbl.
B HayanpHOM 4YacTu Kypca, NOCBAIIEHHOW aHAJIUTUYECKOM TIE€OMETPHM, BBOIATCS OCHOBBI MATPUYHOU
anreOpsl. M3yuatoTcsi MaJioMepHbIE BEKTOPHBIE IPOCTPAHCTBA (TNIOCKOCTh, IPOCTPAHCTBO), METOJ KOOPAUHAT
B IUNIOCKOCTHU M ITPOCTPAHCTBE, OCHOBBI BEKTOPHOH anreOpsl. M3yuaercs aHanuTHUECKasi TeOMETPHUs IPSMBIX U
IUIOCKOCTEH, a TaKXKe JIMHUN BTOPOTO MOPSIIKA.
Jlanee wu3yuarorcs 0a30Bble CBOMCTBA OCHOBHBIX aNreOpaMyecKux CTPYKTyp (TPYHIbI, KOJbIA, MOJA).
OO6cy>xaaroTcs MOHATHS XapaKTEPUCTHKH OIS, MPOCTEHUIINE MPUMEPBI IPYIII, MOHITHE CMEXHOIo Kiacca,
TeopeMa Jlarpanska 1uist Tpymi.
PasBuBaercsi TeopHs CHUCTEM IMHEWHBIX ypaBHEHHI, OCHOBHI TEOPUHM JIMHEHHBIX MpocTpaHcTB (Oasuc,
Pa3MepHOCTb, CYMMBI U TIEpECeUEHUs] MOAPOCTPAHCTB, IBOMCTBEHHOE MPOCTPAHCTBO U CBSI3aHHBIC TIOHSTHS).
BBoasTcst MOHSTHS TUHEWHBIX O0TOOpaskeHMs U TipeoOpa3oBaHus, sjpa U oopasza. OOCykIaeTcst IepeBo] BCexX
9THX TOHSATHHA HA MAaTPUYHBIH SI3BIK.
PasBuBaercs Teopus onpenenuTeneil MaTpyIl Hal POU3BOJIBHO HOJIEM.
BBoauTcs u n3ydaeTcs noHsTHE MHOTOWIEHa Hal oseM. OCBELatoTCsl BOIPOCH! Pa3IOKEHUSI HA MHOXHUTEIIH,
(hopmalbHOM TPOM3BOTHOMN, KOPHEH M KPaTHBIX KOPHEH MHOTOYJICHA.
Pa3sBuBaercsi Teopus nMHEWHOro mnpeoOpa3oBaHusi (omeparopa) JIMHEHHOro mpocTpaHcTBa. M3ywarorcs
MHBApHAHTHbBIE MOANPOCTPAHCTBA, COOCTBEHHbIE 3HAYCHHSI M COOCTBEHHBIE BEKTOPbI, XapaKTCPUCTUUECKUI
MHOTOYJICH, BONPOCHI, CBSI3aHHBIE C JUAroHAJIM3yeMOCThIO omeparopa. [lamee mpokaspiBaeTcs Teopema
I'amunbrona--Kanm, wusydaercs »xopaaHoBa HopMmasibHas ¢(opma. Pasnmen 3aBeprraercst NpHUIOKECHUSIMHU
XKOPIAHOBOW HOPMANBbHOM (OPMBI, BKIIOYAIOIIMMHU H3YyYCHHEM JIMHEWHBIX PEKYPPEHT Haj HPOHU3BOJIBHBIM
[I0JIEM U CBSI3aHHBIX BOIIPOCOB.
BBogsaTcs moHsATHS OMIMHEHHOW/ONYyTOpaTuHEHHOW (OPMBI, (KOCO)CHMMMETPHUUECKOM OMIMHEWHOW (OpPMBI
(9pMHUTOBOI), KBaIpaTHYHOH (HOPMBI, H3YHAIOTCSI BONPOCHI TPHUBEACHUS MATpPHUIbI Takoil (OpMbI K
KaHOHUYECKOMY BULY.
BBoauTcst m u3yyaercs MOHATHE €BKIMAOBA (3PMUTOBA) MPOCTPAHCTBA, CBS3aHHBIC C HUM MOHATHA (IJIMHA,
OPTOTOHAJIbHAS MPOEKINS, 00BEM).
N3yuarorcst MMHEHHbIe onepaTopbl M KBaJpaTHuHble ()OPMBI Ha €BKIIMIOBBIX IPOCTPAHCTBAX, UX NPHUBEACHHUE
K KaHOHHYeCKoMY BuAy. OMUCHIBAIOTCS MOJIIPHOE M CUHTYJISIPHOE Pa3IoKEHUE MAaTPHULIBL.
B 3aBepmenne Kypca, BBOAMUTCS oOllee MOHSATHE TEH30pa (Kak OOOOIIEHMS MHOTHX BBEIEHHBIX paHee
IOHATHUI), ONKCHIBAIOTCS. OCHOBHBIE CBONCTBA TEH30POB U TEH30PHBIE OIIEPaLUHU.

1. lean u 3apa4n

Henp AucoMnInHBI
- O3HAKOMJICHHE CIyIIaTeJeld ¢ OCHOBAMH aJireOphl U T€OMETPUH M IMOATOTOBKA K M3YUYECHHUIO APYIUX
MaTeMaTHu4eckux KypcoB — auddepeHuMaIbHBIX YpaBHEHHWH, TEOpHUH (YHKUUH KOMILJIEKCHOTO
MEPEeMEHHOT0, ypaBHEHHWI MareMaTu4eckoi (W3WKH, (QYHKIMOHAIBHOTO aHalu3a, aHAJIUTHYECKOU
MEXaHUKH, TEOPETHUECKON (PU3UKH, METOAOB ONITUMAIIEHOTO YIIPAaBICHUS U AP.

3agaum AUCUMIIUHBI
- IPHOOPETEHHE CIyIIATEeNIMU TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX YMEHHUH U HAaBBIKOB B 00JacTH
MaTpUYHOM anreOpbl, TEOPUH JIMHEHHBIX IPOCTPAHCTB, TEOPHH TPYIIL, aHATUTHUECKOH FeOMETpHUH;

- IIOATOTOBKaA cnymaTeneﬁ K U3Yy4YCHUIO CMEIKHBIX MAaTEMAaTUYCCKUX JUCIUITIINH,

- IproOpeTeHNe HaBBIKOB B IPUMEHEHUH METOJJ0B aHAUTUYECKON T€OMETPUH U JTMHEHHOM anreOpsl B
(u3MKe U IPyrux €CTECTBEHHOHAYYHBIX TUCIHUIIIMHAX.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[HﬁI

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIJIENSSA 3TAbl €€ PELICHNUS,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(OopManuy,




LPprVMOHA LD CMULUMHADbLIY LHUAAU/ AJIA pouicHnn

IIOCTAaBJICHHBIX 3aaa4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYXKICHHS U OLIEHKH

YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBATh U PEAIN30BBIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIINIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CnocobGeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NEeSITeIbHOCTE B PEIICHUH NPOQEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUTh U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBHUH C 3a/1a4aMU CaMOPa3BUTHS

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb.

YMETb:

- OIlpe/IeJICHUE BEKTOpAa W Olepalud C BEKTOpaMH (CKaJspHOE, BEKTOPHOE M CMELIAHHOE
MPOU3BEACHUE), UX CBOMCTBA U (POPMYIIBI, CBA3aHHBIEC C 3TUMH ONEPALUSIMH;

- yYpaBHEHHs NPSMbBIX JUHUH, IUIOCKOCTEH, IMHUN U IIOBEPXHOCTEN BTOPOTO MOPSJIKA;

- CBOICTBA JIMHUI BTOPOTrO MOPSIKA;

- OmperesieHHe BEeKTOPHOTO ITPOCTPAHCTBA, X CBOMCTBA U (hOPMYJIbI;

- TIOHATHE paHra Oneparopa;

- Ollepaluu ¢ MaTpULlaMH, METO/Ibl BEIUNCIICHUS paHI'a MaTpPULIbl U J€TEPMUHAHTOB;

- TeopeMbl O CHCTeMax JMHEWHBIX ypaBHeHHH Kponekepa-Kanemnu n @penronbpma, NpaBHIIO
Kpamepa, obiiee perieHre CHCTEMbI TMHEWHBIX YPaBHEHUH;

- OCHOBHBIE OIPEACICHUS W TEOPEMBI O JIMHEHHBIX MPOCTPAHCTBAX W IMOANPOCTPAHCTBAaX, O
JUHEHHBIX OTOOPaKEHUSX TMHEHHBIX MPOCTPAHCTB;

- KOOPIMHATHYI0 3alUCh CKAJSPHOTO IPOU3BEIECHUS, OCHOBHBIE CBOMCTBA CAMOCONPSIKEHHBIX
npeobpa3oBaHuii;

- OCHOBBI TEOPUU JIMHEHHBIX MPOCTPAHCTB B 00beMe, 00CCIEUNBAIOIIEM M3yUCHHE aHATUTUYCCKOM
MEXaHUKH, TEOPETUUECKOI (PU3NKN M METOJIOB ONTHMAIIBHOTO YIIPaBICHHUS;

- ONpeAeNIeHUs MOTYTPYII, MOHOUAOB U IPYIIIL;

- Teopemy Jlarpamxka o moxarpymnmax B IpyIIe, TEOPEMY O CTPOECHUM IOATPYHIl B LUKIMYECKUX
rpymnmnax;

- Ollepaluu ¢ MaTpULlaMM, METO/Ibl BEIUMCIICHUS paHI'a MaTpULbl U J€TEPMUHAHTOB;

- OIpeaesieHUe U CBOWCTBA HANOOIBILIET0 OOIIETO ACTUTENS B KOJIbIE MHOTOUWICHOB;

- anroput™ EBkimpa i morcka HanOouIbIIero o0IIero JemuTens;

- OCHOBHYIO TEOpeMY aJIreOpbl O KOPHAX MHOTOWICHOB HaJ [TOJIEM KOMILJICKCHBIX YHCENT;

- TEOpEeMbl O cHcTeMax JWHeHHbIX ypaBHeHUNl Kpouekepa-Kamennmu u ®pearonmpma, mpaBuiio
Kpamepa, obuiee pemieHre cucTeMbl IMHEHHBIX YPaBHEHUH;

- OCHOBHBIE OIIPENEJICHUS] U TEOPEMBbl O JIMHEHHBIX IIPOCTPAHCTBAX M IONIPOCTPAHCTBAX, O
JIMHEHHBIX OTOOPaXECHUSAX JIMHEHHBIX POCTPAHCTB;

- ONpEIIeNICHNsT M OCHOBHBIC CBOWMCTBA COOCTBEHHBIX BEKTOPOB, COOCTBEHHBIX 3HAYEHUMH,
XapaKTEpUCTHUYECKOTO MHOTOYJICHA;

- OIpeJesIeHUe U CBOWCTBA JKOPIaHOBOM HOPMaIBHOM (DOPMBI; MUHUMAILHOTO MHOTOUWICHA;

- MpUBEICHUE KBaApaTHUYHOW (OpPMBI K KAHOHMYECKOMY BHIY, 3aKOH WHEpPLUH, KpUTEpUil
CunbBectpa;

- KOOPIMHATHYIO 3alUCh CKAJSPHOTO IPOU3BEIECHUS, OCHOBHBIE CBOMCTBA CAMOCONPSIKEHHBIX
npeobpa3oBaHuii;

- OCHOBBI TEOPUH JIMHEHHBIX MPOCTPAHCTB B 00beMe, 00ECIEUNBAIOIIEM M3yUCHHE aHATUTUYCCKOM
MEXaHUKHU, TEOPETUUECKO (PU3MKN M METOJJOB ONITHUMAJILHOTO YIIPABICHHUS.




- IPOM3BOIUTH MaTPUYHBIE BEIYUCIICHNUS, HAXOAUTH OOPAaTHYIO MaTPHUILy, BEIYUCIISATE IETCPMUHAHTHI,

- IPUMEHATH BEKTOPHYIO aIre0py K pelIeHnIo TeOMETPUIECKUX U (PU3MUECKUX 3a/1ay;

- pewate reOMETPUYECKHE 33Ja4d METOAOM KOOPAMHAT, NPUMEHSTHb JIMHEHHbIE MpeoOpa3oBaHusi K
pELIEHUI0 TeOMETPUYECKUX 3a7ad;

- IPOM3BOINTH MAaTPUYHBIE BEIYUCIICHHUS, HAXOIUTH OOPATHYIO MaTPHUILy, BEIYUCIISATE IETEPMUHAHTHI,

- HaXO[UTh YMCICHHOE PELICHUE CUCTEMbl JIMHEWHBIX ypaBHEHU, UCCIEN0BaTh CUCTEMBbl JIMHEMHBIX
YpaBHEHUI Ha COBMECTHOCTB;

- OIlEpUpOBaTh C NIEMEHTAMHU M MOHATHSAMM JIMHEHHOIO IPOCTPAHCTBA, BK/IIOYash OCHOBHBIE THUIIBI
3aBHCHMOCTEH: JINHEHHBIE ONEPaTOPhl, OMIIMHEHHbIE U KBapaTUYHbIE ()OPMBI;

- IPUMEHATh Ha4YaJIbHbIE IIOHATHS K PEILICHUIO HECIIOKHBIX 3aJjad TEOPUH TPYIIIL;

- HaxoIWTh HaMOOJBIIMI OOIIMK AETUTENh U HaMMEHbIIee o0llee KpaTHOE MHOTOWICHOB; BBIPaXKaTh
UX 4Yepe3 CaMy MHOTOWIEHBI;

- IPOM3BOIUTH MAaTPUYHBIE BEIYUCIICHNUS, HAXOIUTH OOPATHYIO MaTPHUILy, BEIYUCIISATE IETCPMUHAHTHI,

- HaXOJWUTh YHUCIIEHHOE PEIIEHHE CUCTEMBI JTMHEHHbBIX ypaBHEHUH. HAXOAUTh COOCTBEHHBIC 3HAYCHUS U
COOCTBEHHBIE BEKTOPBl JIMHEHHBIX mpeoOpa3oBaHWil, MNPHUBOAWUTH KBaApaTUUYHYI0 (QopMy K
KaHOHMYECKOMY BHIY, HAaXOIUTb OPTOHOPMHMPOBAHHBIM 0a3uc W3 COOCTBEHHBIX BEKTOPOB
CaMOCONPSKEHHOTO TpeoOpa3oBaHus;

- IPUBOANTH MATPHILy K KOPAAHOBOI HOPMaIbHOW (hOpMe; HAXOAUTH KOPJAHOB 0a3UC U MOJCUYUTHIBATH
KOJIMYECTBO KOPJAHOBBIX KJIETOK, OTBEYAIOIIMX 3aJaHHOMY COOCTBEHHOMY 3HAYCHUIO;

- BBIYUCIISITh XapaKTepUCTUYECKUI U MUHUMAJIbHbII MHOTOWIEHBI MaTPHLIbI;

- ONEpUPOBATH C DIIEMEHTAaMH M TOHATHAMH JIMHEWHOIO MPOCTPAHCTBA, BKJIIOYAs OCHOBHBIE THIIBI
3aBHCHMOCTEH: JIMHEHHbBIE ONIepaTOPhl, OMIIMHEHHBIE U KBaJpaTHYHbIC ()OPMBI.

BJIAJIETh:

- O0IMMH MOHATHAMHU M OIPEACICHUSMH, CBSI3aHHBIMH C BEKTOpaMHU: JIMHEWHas HE3aBUCHMOCTH,
0asuc, OpueHTaLus TNIOCKOCTH U IPOCTPAHCTBA,

- OPTOTOHAJILHOM KaccuUKaIueil TMHUI BTOPOTO MOPSI/IKA;

- OOLIMMH MTOHATUSIMH U ONPEAEICHUSMH, CBI3aHHBIMH C MaTPUYHON anreOpoi;

- TEOMETPUYECKON UHTEPIPETALUEN CUCTEM JIMHEHHBIX YPABHEHUM U UX PEILICHUIM;

- IOHATHSMH JIMHEHHOTO MMPOCTPAHCTBA, MATPUYHOM 3aMKCHI0 OATPOCTPAHCTB U OTOOpAKEHUH;

- YMEHHUEM I0JIb30BaThCsl HEOOXOAMMOMN JTUTEpaTypol I PEeLIeHUs 33/1a4 MOBBIIICHHONW TPYAHOCTH (B
BapHaTHUBHOM YacTH Kypca);

- O0IIMMU MOHATHAMH U OIIPEAETICHUSIMH, CBI3aHHBIMH C MaTPUYHOHN anreOpoi;

- TEOMETPUYECKON MHTEPIIPETALIIEN CHCTEM JIMHEWHBIX YPaBHEHUH U UX PEIIECHUN;

- IOHSITUSIMU JIMHEHHOTO MPOCTPAHCTBA, MATPUYHOM 3aMKCHI0 TIOANPOCTPAHCTB U OTOOPAKEHUH;

- CBEJICHUSIMU O IPUMEHEHUAX CIIEKTPAIbHBIX 3a1a4;

- CBOMCTBaMH MHOTOWIEHOB M HAaHOOJIBIIETO OOIIETO MHOXKHTEIIS;

- IOHSTHEM >KOPAaHOBON HOPMaJIbHON (POPMBI U YMEHUEM IIPUBOAUTEH MAaTPHLIBI K HEH;

- IPUMEHEHHUSIMU KBaIPAaTHYHBIX ()OPM B TEOMETPHUHU U aHAIIH3E;

- IOHATHSMH CONPSKEHHOTO U OPTOTOHAJIBHOTO MPE0Opa30BaHNUS;

- I[PUMEHEHUsIMHM €BKIMAOBOM METPUKM B 3ajadax TIEOMETPUUM M aHalIM3a, pPas3InYHbIMU
MIPWIOKEHUSIMHA CUMMETPUYHOM CIIEKTPaIbHON 3a/1auH;

- YMEHHUEM I0JIb30BaThCsl HEOOXOAMMOMN JTUTEpaTypol I PELICHUs 33/1a4 MOBBIIICHHONW TPYAHOCTH (B
BapHaTHUBHON YacTH Kypca).

4. Conep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Marpubl M4 CHUCTEMBl  JIMHEWHBIX 4 4 7
YpPaBHEHUI
Bekrophas anredpa 4 4 6
3 MeTtoxa koopAHHAT 4 4 7




4 [Ipsimast 1 mIOCKOCTH 4 4 6

5 JIMHUM 1 TOBEPXHOCTH BTOPOTO NOpsIIKa 5 5 7

6 JIuneitHoe nmpocTpaHCTBO 4 4 6

7 [IpenBapuTenpHble  TEOPEMBI  TEOPUHU 5 5 6
rpymmn

8 MHoOro4jeHsl, ©X CBOICTBA 5 5 8

9 CriekTpaiibHble CBOHCTBA MAaTPHULIBI 5 5 7

10 |’KopmanoBa HOopMambHast Gopma 5 5 8

11 bununelinsie u KBagpaTudHbie GOPMBI 5 5 7

12 |EBKIMAOBHI M YHUTApHBIE IPOCTPAHCTBA 5 5 8

13 Jluneiinple omeparopbl B €BKIMAOBBIX U 5 5 7
YHUTApHBIX IPOCTPAHCTBAX

Wroro yacos 60 60 90

ITonroToBka k 3K3aMeHy 60 gac.

OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. MaTpu1ibl ¥ cUCTEMbI TUHEHHBIX YpaBHEHUH

1.1. Marpunpl. Onepaiiuu CIOXKEHUS U YMHOXKEHUSI Marpull Ha yucia. OnpenenuTenu KBaapaTHBIX
MaTpull 2-10 U 3-T0 MOPSAKOB.

1.2. YMHOXeHue u oOpaleHre MaTpuil. DJIeMeHTapHbIe TPeoOpa3oBaHus MATPHILL.

1.3. OnpezeneHrie 1 OCHOBHBIE CBOICTBA JIeTepMUHAHTOB. MUHOPBI, anredpandeckue JONOTHEHUS,
pa3ioXeHue NETEPMHHAHTA 10 3JIEMEHTaM CTPOKH WU croiabuma. @opMysia MOJTHOTO Pa3loXKECHUs
JeTepPMUHAHTA U €€ CIeICTBU. JleTepMUHAHT IPOU3BEICHUS MaTpULI.

1.4. Pemienue cucteMm JMHEHWHBIX ypaBHeHHH 1o merony Kpamepa. Panr marpunpl. Teopema o
6a3ucHoM MuHOpe. Teopema 0 paHTre MaTpPHILIbI.

1.5. Cucremsl nuHelHBIX ypaBHeHU!. Teopema Kponekkepa—Kanemnm. @ynnaMeHnTanbHas cuctemMa
pelieHuil u oOiee pelieHue OAHOPOTHOW CHUCTEMbl JIMHEHHBIX ypaBHeHuHil. OOmiee perieHue
HEOIHOpOIHOM cucrteMbl. Metox [aycca.

2. Bekrophas anrebpa

2.1. HampaBnieHHBIE OTPE3KH M ACUCTBUS Haa HUMH. Oepaluy CIOKEHHUs HapaBJICHHBIX OTPE3KOB
W YMHOXEHHA UX Ha uymcrna. Mx cBoiictBa. BektopHoe mnpocTtpancTtBo. KomMMyTaTHBHOCTH,
ACCOLMATUBHOCTD U IUCTPUOYTHUBHOCTH ONEPALIMI C BEKTOPAMH.

2.2. JIluHeMHO 3aBUCUMbIE W JIMHEHWHO HE3aBUCUMBIC CHUCTEMBl BEKTOpPOB. basuc, koopauHaThl
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.

2.3. OpueHTHpOBaHHBIE TPOUKH BEKTOPOB. BekTopHOE mpom3BeneHne, ero CBOMCTBA, BHIPAXKECHUE B
OpPTOHOPMHMpPOBaHHOM Oasuce. ['eomeTprnueckuil CMBICI BEKTOPHOTO IpOM3BEICHUS. BrlpaskeHne
BEKTOPHOTO MPOU3BEICHHS B TPOU3BOJILHOM Oasuce.

2.4. CMemaHHOE TIPOM3BEACHHE BEKTOPOB, €r0 CBOICTBa, BBIpAKEHHWE B TMPOU3BOJIBLHOM U
OPTOHOPMHPOBAaHHOM Oa3ucax. [eomMeTpuuecKkuid CMBICT CMEIIAHHOTO MNPOM3BEACHUS. YCIOBUS
KOJUIMHEAPHOCTH U KOMILJIAHAPHOCTU BEKTOPOB. DopMyIia ABOHHOIO BEKTOPHOIO IIPOU3BEACHUS.

3. Metox xoopaAMHAT




3.1. OOmmias nekapToBa M MPSMOYTojbHAs CHCTEMBI KOOpAWHAT. VI3MEHEeHHe KOOpAWHAT TOYKH MPH
3aMEHEe CHUCTeMBbl KOOpIuHaT. Marpuna mnepexoga W ee cBokcTBa. DopMysbl mepexona MEXAy
IPSMOYTOJIBHBIMM ~ CHCTEMaMH KOOpAMHAT Ha Iuiockoctu. [lomsipHas, nmnuHApuyeckas U
cepuyeckas cucreMbl koopAauHatT. Dopmynbl mepexoaa MeXly HUIMU U MPSMOYTOIBHON CHCTEMON
KOOp/IMHAT.

3.2 OproroHajibHble NMPOEKLINN BEKTOPOB U UX cBoicTBa. CKaIApHOE MpOU3BEEHUE, €T0 CBOMCTBA,
BBIpaKeHHE B KoopauHaTax. Dopmyibl A1 ONpeAeIeHus] pacCCTOSHUS MEXIy JBYMs TOYKaMH M yIiia
MEX]ly JBYMS HaIllPaBJICHUSAMHU.

3.3 KoopauHatHOe 3aj1aHWE JIMHUH Ha TIOCKOCTH, TIOBEPXHOCTEHN B IPOCTPaHCTBE. ANreOpandeckue
JUHUM WU TIOBEPXHOCTH. VIHBapMaHTHOCTH MOpsAKa anreOpanyecKux JIMHUM Ha IJIOCKOCTH NpHU
3aMeHe JIeKapTOBOM cUCTeMbl KoopAauHar. KoopauHaTHoe 3ajaHHe JIMHMA B HPOCTPAHCTBE.
WHBapruaHTHOCTh MOpsAIKa anreOpandyecKux JMHUM U MOBEPXHOCTEH B MPOCTPAHCTBE MPH 3aMEHE
JeKapTOBOM cucTeMbl KoopauHar. KoopaunatHoe 3amaHue ¢uUryp Ha IUIOCKOCTM M Tel B
MPOCTPAHCTBE.

4. TlpsiMas ¥ TUIOCKOCTh

4.1. IlpssMass Ha TIOCKOCTH M B IMPOCTPAHCTBE. BEKTOpHBIE M KOOPAMHATHBIE CIOCOOBI 3aJlaHUs
NpsIMON Ha TUIOCKOCTH M B TpocTpaHcTBe. [lmockocts B mpoctpancTtBe. CrocoObl 3aiaHust
IJIOCKOCTU B IPOCTpaHCTBE. [IO3MIIMOHHBIE M METPUYECKUE 3aJaud O MOPSMBIX U IUIOCKOCTAX B
npoctpancTie. [lepeBos oHOI (HOpPMBI OMIMCAHUS MPSIMBIX U IMIOCKOCTEH B IPOCTPAHCTBE B APYTYIO
dhopmy. JluHeitHbIe HEpaBEHCTRA.

5. JInHUM B TOBEPXHOCTH BTOPOTO MOPSAKA

5.1. Anrebpanueckue JTUHUH 2-TO MOPSJKAa HA TUIOCKOCTH. VX OpTOroHanbHas KiacCU(UKAIMs.
[IpuBenenne ypaBHEHHS JHMHUM 2-TO TOpsiIKa K KaHOHHYECKOMY BHIY. LleHTpaibHBIC JIMHUH.
ConpsixeHHble AMaMeTpbl. ACUMIITOTUYECKHE HallpaBiIeHus. FIHBapuaHThI.

5.2. Dmmunc, runepbona u mapaboma. Mx cBoiictBa. KacarenbHble K 3JUIMICY, TUIEpOOJie H
napaboe.

5.3. Tunel MOBEPXHOCTEHN BTOPOTo MOPSAKA U UX CBOWCTBA.

5.4. Marpunsl JTUHEHHOTO OTOOpa)keHHs] M JIMHEHHOTrO NpeoOpa3oBaHUs Al KOHEYHOMEPHBIX
npoctpancTB. Onepanuu HaJl THHEHHBIMHA PE00pa3oBaHUsIMHA B KOOpAHHATHOH (opme. Mi3meHeHne
MaTpUIbl JIMHEHHOTO OTOOpa)keHHUs MpH 3aMeHe 6a3ucoB. M3oMopdu3M mpocTpaHCTBA JIMHEHHBIX
0TOOpa’keHUH M MPOCTPAHCTBA MATPHIL.

6. JluneitHOE IPOCTPAHCTBO

6.1. Axcunomaruka JIMHEHHOTO MpOCTpaHcTBa. JIMHENWHas 3aBUCUMOCTh U JTUHEIHas HE3aBUCHMOCTh
CHUCTEM D3JIEMEHTOB B JIMHEHHOM mpocTpaHcTBe. PasmepHocts u ©Oasuc. IlommpocrtpancTBa u
JMHEHHbIe 000I0YKH B JIMHEWHOM mpocTpaHcTBe. CymMMa M nepecedeHne moAnpocTpaHcts. [Ipsmas
cymma. @opmyna pazMepHOCTH CyMMBbI IOATIPOCTPAHCTB.

6.2. Paznoxxenue mo 6aszucy B JIMHEHHOM MpocTpaHcTBe. KoopauHaTHOE MpeicTaBIeHHE IIEMEHTOB
JMHEWHOro MPOCTPaHCTBA U omepauuii ¢ HUMU. Teopema 00 u3omopdusme. Koopaunarnas gopma
HEOOXOAMMOTO M JOCTAaTOYHOTO YCIIOBHS JINHEHHON 3aBUCHMOCTH 3JIEMEHTOB.

6.3. V3MeHeHHe KOOpJMHAT MPU U3MEHEHUH Oa3nca B JIMHEHHOM MpocTpaHcTBe. Marpuiia nepexosa
u ee cBoiictBa. KoopnuHarHas ¢popma 3aganus NOANPOCTPAHCTB U TUIIEPITIOCKOCTEH.

6.4. Jluneiinbie 0TOOpaKEHUSI W JIMHEHHBIE MTPeoOpa3oBaHus JIMHEHHOTO MmpocTpaHcTBa. Onepanun
HajJ JUHEHHbIMH mpeoOpazoBanusMu. OOparHoe mnpeoOpa3oBaHue. JIMHEHHOE NPOCTPAHCTBO
JUHEHHBIX OTOOpaKEHUH.

7. IlpenBapuTesnbHbIE TEOPEMBI TEOPUH PYIIII

8.1. IlonsTHe rpynmnel, konbua ¥ nois. [lopsanok anementa. [{ukinnueckue rpynmsl, UX MOAIPYIIIEL.
Teopema Jlarpanxa u ee cineacTBUSA. XapaKTepUCTHKA TOJIS.

Cemecrtp: 2 (Becennuit)



8. MHOrowieHbl, UX CBOMCTBA

8.1. Konpmo mHOrouwieHoB Hajx mojem. HambGonpimmii oOmmii nenutens. Anroputm EBknmpa,
nuHeiinoe Boipaxkenne HOJL.

8.2. OcHoBHas Teopema anreOpsl 111 MHOTOUJICHOB.
8.3. Kopuu MHOrounenoB. Teopema besy. @opmanbHas nmponsBogHas. KparHele KopHU.

9. CHGKTpaJ’ILHLIe CBOICTBA MaTpulbl

9.1. HuBapuantHele mnognpocTpaHcTBa. CoOCTBEHHblIE BEKTOPhl M COOCTBEHHBIC 3HAYCHMS.
XapakTepuCcTHUECKUII MHOTOWIEH U €0 MHBapuaHTHOCTh. Cien npeodpa3oBaHusl.

9.2. VHBapuaHTHbIE NOJIPOCTPAHCTBA MaJOH pPa3sMEPHOCTH B KOMIUIEKCHOM M BELIECTBEHHOM
ClIyJasx.

9.3. JluHeliHas HE3aBUCHMOCTb COOCTBEHHBIX BEKTOPOB, NMPUHAUICKAIIMUX IONAPHO Pa3INnYHBIM
COOCTBEHHBIM 3HaueHUsIM. AnreOpanyeckasl 1 T€OMETPUYECKasi KPaTHOCTh COOCTBEHHOTO 3HAYCHUSI.
VYenoBus [MaroHaIM3uPyeMOCTH IPeoOpa30BaHMsL.

10. XKopnanosa HopMaibHas hopma

10.1. TlpuBenenue MaTpuilsl mpeodpa3oBaHus K TpeyroibHoMy BuIy. Teopema ['amunbrona—Koamm.

10.2. ®opmynupoBka TeopeMbl O JKOPJIAaHOBOH HopmanbHOW Qopme. CBeneHHe J0Ka3aTelbCTBa
CYLIECTBOBAHMS K CIy4ar0 OJHOTO COOCTBEHHOTO 3HAYCHHUS.

10.3. CymecTBoBaHHE KOPAAHOBOW HOPMAJILHON (POPMBI B CIIyyae OJHOTO COOCTBEHHOTO 3HAYCHHS.

10.4. EauHCTBEHHOCTh XOPJAHOBOM HOpManbHOM (opmbel. Mertox ee HaxokiaeHHs Oe3 MoHCKa
XKopaaHoBa 6azuca.

11. bunuHelHBIE ¥ KBaIpaTUIHbIe (HOPMBI

11.1. bununeiinsie Gopmbl. KoopaunatHast 3anmuch OwnmHeiHON (opmbl. Marpuna OunmHEHHON
(hopMEI 1 ee U3MeHeHne ipu 3aMeHe 0aznca. CHUMMeTpUYHbIE OMITHHEHHBIE (DOPMEI.

11.2. KBagparuunsie ¢popmbl. [IpuBenenue kBaaparuaHoi GOpMbl K KAHOHUYECKOMY BUY.
11.3. Unaexchl nHEpUUU KBAAPATUIHON (POPMBI. 3aKOH HHEPLIUH.
11.4. [lonoxwurenapHO onpeneneHHble kBaaparnunbie Gpopmel. Kpurepuii CuibBecTpa.

12. EBKIUAOBEI M YHUTApHBIE IPOCTPAHCTBA

12.1. EBKIIM0BO MPOCTPAHCTBO. BrIpaskeHre CKaISIPHOTO MPOU3BEACHUS B KoopauHarax. CBoiicTBa
Marpuilsl [pama. OpTOHOPMHUPOBAHHBIE OA3UCHl M OPTOTOHAIBLHBIC MATPHIIBI.

12.2. Tpornecc oproronanuzaiuu ['pama-IlImuara. CyniecTBoBaHHE OPTOHOPMHUPOBAHHOTO 0asuca B
€BKJIMI0BOM MpocTpaHcTBe. M30Mophr3M eBKIMIOBBIX IPOCTPAHCTB.

12.3. OpToronansHO€ AONOIHEHUE MOANPOCTpaHCTBA. OPTOrOHANBHOE MMPOESKTUPOBAHHE.
13. JIuneiinpie onepaTropsl B €BKIUIOBBIX U YHUTAPHBIX IPOCTPAHCTBAX

13.1. IlpeobpazoBaHue, CONPSIKEHHOE JaHHOMY. Ero CyIecTBOBaHWE M EIMHCTBEHHOCTH, €r0
CBOMCTBA.

13.2. CamocompspkeHHOe — JUHe#WHoe — mpeoOpasoBanue.  CBoilcTBa  caMOCOIPSKEHHBIX
npeobpasopannii. CyliecTBOBaHHE OPTOHOPMHUPOBAHHOTO ©0a3nca W3 COOCTBEHHBIX BEKTOPOB
CaMOCONPSHKEHHOTO JTMHEHHOTO PeoOpa3oBaHHUs.

13.3. OproronanbHble TpeoOpa3oBaHUs W UX CBoWcTBa. KaHOHMYECKHMH BHI OPTOTOHAIBHOTO
npeoOpa3oBaHusl.

13.4. TlonspHOE pa3noXeHre JIMHEHHOTO MPeoOpa30BaHUN B €BKJIHIOBOM IIPOCTPAHCTBE.
13.5. TlpuBenenue KBaIpaTUIHOM (DOPMBI K TIIABHBIM OCSIM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)



VYuebHas ayquTopusi, OCHAaIllEHHAs! MyJIbTUMEANA IIPOEKTOPOM, 3KPAaHOM U MUKPO(OHOM.
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A. E. YMHOB ; M-B0o 00pa3oBanus u Hayku Poc. @enepanuu, Mock. pusuko-TexH. uH-T (Toc. yH-T .—
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://www.math.mipt.ru
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8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHus AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

HpI/IBG,I[eHLI B CXKXCTOJHO paSpa6aTLIBaeMBIX JOMAIIHUX 3aJaHUAX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: OKOHOMHKA

npo¢uIb NOArOTOBKH: VYrpasiieHre HHHOBAIMSMU B OM3HECE
®dusrex-1kona Ou3Heca BEICOKUX TEXHOJIOTHI
Kadeapa BbICIICH MaTeMaTHKH

Kypc: 1

kBaTuuKkanus: OaxanaBp

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

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: C.E. l'oponeuxkuit, kaun. Qpus.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITebHOCTE B PEIICHUH NPOQPEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUThb U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHus AUCHMIUIAHBI «AJreOpa ¥ TeoMeTpHs» 00yUaroLIHiCs TOTKEeH:

3HATb:

- OIlpe/ieJICHUE BEKTOpAa W Olepalud C BEKTOpaMH (CKaJsIpHOE, BEKTOPHOE M CMELIAHHOE
MPOU3BEACHUE), UX CBOMCTBA U (DOPMYIIBI, CBA3aHHBIEC C 3TUMU ONEPALUSIMH;

- ypaBHEHHs NPSAMbBIX JUHUH, IUIOCKOCTEH, IMHUN U IIOBEPXHOCTEN BTOPOTO MOPSJIKA;

- CBOICTBA JIMHUI BTOPOTrO NOPSIKA;

- ompezesieHHe BEeKTOPHOTO MTPOCTPAHCTBA, X CBOMCTBA U (DOPMYJIbI;

- TIOHATHE paHra Omneparopa;

- Ollepaluy ¢ MaTpULlaMH, METO/Ibl BEIUNCIICHUS paHI'a MaTpULIbl U J€TEPMUHAHTOB;

- TeopeMbl O CHCTeMax JIMHEWHBIX ypaBHeHHH Kponekepa-Kanemnum um @penronbpma, MpaBHIIOo
Kpamepa, obiiee perieHre CHCTEMbI TMHEWHBIX YPaBHEHUH;

- OCHOBHBIE OIPEACICHUS W TEOPEMBI O JIMHEHHBIX MPOCTPAHCTBAX W MOAIPOCTPAHCTBAaX, O
JUHEHHBIX OTOOPaKEHUSX TMHEHHBIX MPOCTPAHCTB;

- KOOPIMHATHYIO 3alUCh CKAJSPHOTO NPOU3BEIECHUS, OCHOBHBIE CBOMCTBA CAMOCONPSIKEHHBIX
npeobpa3oBaHuii;

- OCHOBBI TEOPUH JIMHEHHBIX MPOCTPAHCTB B 00beMe, 00ECIEUNBAIOIIEM M3yUCHHE aHATUTUYCCKOM
MEXaHUKHU, TEOPETUUECKOI (PU3NKN M METOJIOB ONTHMAIILHOTO YIIPaBICHHUS;

- ONpeAeNIeHUs MOTYTPYII, MOHOUAOB U IPYIIIL;

- Teopemy Jlarpamxka o moxarpymnmax B IpyIIe, TEOPEMY O CTPOECHUM IOATPYHIl B LUKIMYECKUX
rpymnmnax;

- Ollepaluu ¢ MaTpULlaMH, METO/Ibl BEIUNCIICHUS paHI'a MaTpULbl U J€TEPMUHAHTOB;

- OIpeaesIeHUe U CBOWCTBA HAUOOIBIIET0 OOLIETO ACTUTENS B KOJIbIE MHOTOUWICHOB;

- anroput™m EBkimpa i morcka HanOouIbIIero o0IIero JemuTens;

- OCHOBHYIO TEOpeMY aJIreOpbl O KOPHAX MHOTOWIEHOB HaJ [TOJIEM KOMILJICKCHBIX YHCET;

- TEOpEeMbl O cHCTeMax JWHeHHbIX ypaBHeHUl Kpouekepa-Kamenmu u ®pearonpma, mnpaBuiio
Kpamepa, obiiee pemieHre cucTeMbl IMHEHHBIX YPaBHEHUH;

- OCHOBHBIE OIIPENEJICHUS] U TEOPEMBbl O JIMHEHHBIX IIPOCTPAHCTBAX M IOMIPOCTPAHCTBAX, O
JIMHEHHBIX OTOOPaXECHUSX JIMHEHHBIX POCTPAHCTB;

- ONpEIIeTICHNsT M OCHOBHBIC CBOWMCTBA COOCTBEHHBIX BEKTOPOB, COOCTBEHHBIX 3HAYEHUMH,
XapaKTEPUCTUYECKOTO MHOTOYJIEHA,;

- OIpeJesIeHUe U CBOWCTBA JKOPIaHOBOM HOPMAaIBHOH (DOPMBI; MUHUMAILHOTO MHOTOUWICHA;

- MpUBEICHUE KBaApaTHUYHOW (OPMBI K KAHOHMYECKOMY BHIY, 3aKOH WHEPLUH, KpUTEpUil
CunbBectpa;

- KOOPIMHATHYIO 3alUCh CKAJSPHOTO IPOU3BEIECHUS, OCHOBHBIE CBOMCTBA CAMOCONPSIKEHHBIX
npeobpa3oBaHuii;

- OCHOBBI TEOPUH JIMHEHHBIX MPOCTPAHCTB B 00beMe, 00CCIEUNBAIOIIEM M3yUCHHE aHATUTUYCCKOM
MEXaHUKHU, TEOPETUUECKO (PU3NKN M METOJJOB ONITHUMAJILHOTO YIPABICHHUS.

yMeThb:




- IPOM3BOIUTH MaTPUYHBIE BEIYUCIICHNUS, HAXOAUTH OOPAaTHYIO MaTPHUILy, BEIYUCIISATE IETCPMUHAHTHI,
- IPUMEHATH BEKTOPHYIO aIre0py K pelIeHnIo TeOMETPUIECKUX U (PU3MUECKUX 3a/1ay;
- pewate reOMETPUYECKHE 33Ja4d METOAOM KOOPAMHAT, NPUMEHSTHb JIMHEHHbIE MpeoOpa3oBaHusi K
pELIEHUI0 TeOMETPUYECKUX 3a7ad;
- IPOM3BOINTH MAaTPUYHBIE BEIYUCIICHHUS, HAXOIUTH OOPATHYIO MaTPHUILy, BEIYUCIISATE IETEPMUHAHTHI,
- HaXO[UTh YMCICHHOE PELICHUE CUCTEMbl JIMHEWHBIX ypaBHEHU, UCCIEN0BaTh CUCTEMBbl JIMHEMHBIX
YpaBHEHUI Ha COBMECTHOCTB;
- OIlEpUpOBaTh C NIEMEHTAMHU M MOHATHSAMM JIMHEHHOIO IPOCTPAHCTBA, BK/IIOYash OCHOBHBIE THUIIBI
3aBHCHMOCTEH: JINHEHHBIE ONEPaTOPhl, OMIIMHEHHbIE U KBapaTUYHbIE ()OPMBI;
- IPUMEHATh Ha4YaJIbHbIE IIOHATHS K PEILICHUIO HECIIOKHBIX 3aJjad TEOPUH TPYIIIL;
- HaxoIWTh HaMOOJBIIMI OOIIMK AETUTENh U HaMMEHbIIee o0llee KpaTHOE MHOTOWICHOB; BBIPaXKaTh
UX 4Yepe3 CaMy MHOTOWIEHBI;
- IPOM3BOIUTH MAaTPUYHBIE BEIYUCIICHNUS, HAXOIUTH OOPATHYIO MaTPHUILy, BEIYUCIISATE IETCPMUHAHTHI,
- HaXOJWUTh YHUCIIEHHOE PEIIEHHE CUCTEMBI JTMHEHHbBIX ypaBHEHUH. HAXOAUTh COOCTBEHHBIC 3HAYCHUS U
COOCTBEHHBIE BEKTOPBl JIMHEHHBIX mpeoOpa3oBaHWil, MNPHUBOAWUTH KBaApaTUUYHYI0 (QopMy K
KaHOHMYECKOMY BHIY, HAaXOIUTb OPTOHOPMHMPOBAHHBIM 0a3uc W3 COOCTBEHHBIX BEKTOPOB
CaMOCONPSKEHHOTO TpeoOpa3oBaHus;
- IPUBOANTH MATPHILy K KOPAAHOBOI HOPMaIbHOW (hOpMe; HAXOAUTH KOPJAHOB 0a3UC U MOJCUYUTHIBATH
KOJIMYECTBO KOPJAHOBBIX KJIETOK, OTBEYAIOIIMX 3aJaHHOMY COOCTBEHHOMY 3HAYCHUIO;
- BBIYUCIISITh XapaKTepUCTUYECKUI U MUHUMAJIbHbII MHOTOWIEHBI MaTPHLIbI;
- ONEpUPOBATH C DIEMEHTAaMH M NOHATHAMH JIMHEWHOTO MPOCTPAHCTBA, BKIIOYAs OCHOBHBIE THUIIBI
3aBHCHMOCTEH: JIMHEHHbBIE ONIepaTOPhl, OMIIMHEHHBIE U KBaJpaTHYHbIC ()OPMBI.

BJIaJeTh:
- O0IMMH MOHATHAMHU M OIPEACICHUSMH, CBSI3aHHBIMH C BEKTOpaMHU: JIMHEWHas HE3aBUCHMOCTH,
0asuc, OpueHTaLus TNIOCKOCTH U IPOCTPAHCTBA,
- OPTOTOHAJILHOM KaccuUKaIueil TMHUI BTOPOTO MOPSI/IKA;
- OOLIMMH MTOHATUSIMH U ONPEAEICHUSMH, CBI3aHHBIMH C MaTPUYHON anreOpoi;
- TEOMETPUYECKON UHTEPIPETALUEN CUCTEM JIMHEHHBIX YPABHEHUM U UX PEILICHUIM;
- IOHATHSMH JIMHEHHOTO MMPOCTPAHCTBA, MATPUYHOM 3aMKCHI0 OATPOCTPAHCTB U OTOOpAKEHUH;
- YMEHHUEM I0JIb30BaThCsl HEOOXOAMMOMN JTUTEpaTypol I PEeLIeHUs 33/1a4 MOBBIIICHHONW TPYAHOCTH (B
BapHaTHUBHOM YacTH Kypca);
- O0IIMMU MOHATHAMH U OIIPEAETICHUSIMH, CBI3aHHBIMH C MaTPUYHOHN anreOpoi;
- TEOMETPUYECKON MHTEPIIPETALIIEN CHCTEM JIMHEWHBIX YPaBHEHUH U UX PEIIECHUN;
- IOHSITUSIMU JIMHEHHOTO MPOCTPAHCTBA, MATPUYHOM 3aMKCHI0 TIOANPOCTPAHCTB U OTOOPAKEHUH;
- CBEJICHUSIMU O IPUMEHEHUAX CIIEKTPAIbHBIX 3a1a4;
- CBOMCTBaMH MHOTOWIEHOB M HAaHOOJIBIIETO OOIIETO MHOXKHTEIIS;
- IOHSTHEM >KOPAaHOBON HOPMaJIbHON (POPMBI U YMEHUEM IIPUBOAUTEH MAaTPHLIBI K HEH;
- IPUMEHEHHUSIMU KBaIPAaTHYHBIX ()OPM B TEOMETPHUHU U aHAIIH3E;
- IOHATHSMH CONPSKEHHOTO U OPTOTOHAJIBHOTO MPE0Opa30BaHNUS;
- I[PUMEHEHUsIMHM €BKIMAOBOM METPUKM B 3ajadax TIEOMETPUUM M aHalIM3a, pPas3InYHbIMU
MIPWIOKEHUSIMHA CUMMETPUYHOM CIIEKTPaIbHON 3a/1auH;
- YMEHHUEM I0JIb30BaThCsl HEOOXOAMMOMN JTUTEpaTypol I PELICHUs 33/1a4 MOBBIIICHHONW TPYAHOCTH (B
BapHaTHUBHON YacTH Kypca).

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texymuii KOHTPOJh OCYIIECTBISICTCS HAa OCHOBe OaimmbHO-peiiTmHroBoii cuctemsl (bPC) omenkun
3HaHMM 10 u3ywyaemol naucuuiuimHe. BPC yuuThiBaeT BBINONHEHHE CTYIEHTaMH COBOKYIHOCTH
JOMAIlHUX 3aJaHUd M KOHTPOJIbHBIX paboOT B COOTBETCTBUM C Y4eOHBIM IuTaHOM. J[laHHBIE O
MOCENIAeMOCTH U TEKYIIEH YCIEeBaeMOCTH BHOCSTCS MPENoAaBarelisiMi B CHENHAlbHbIE KypHaJbl,
OTPaKAIOTCS B AIEKTPOHHON CUCTEME KOHTPOJISl ¥ yunuThiBatorcsi B BPC.

Texkymuii KOHTPOJIb HA OCHOBE JOMALIHHUX 33JaHUN OCYLIECTBISICTCS B TEUEHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIE Y4eOHBIM yIPaBICHUEM, B COOTBETCTBUH C YUEOHBIM IIAHOM.

Jns coaum 3amaHus CTyAEHT O0O0s3aH IMPEJOCTaBUTh pEIIeHHE 3aJayd JOMAIIHero 3aJaHus B
MUCBMEHHOHN (hopMe, OTBETHTH Ha BOIMPOCHI IMPENOJABaTeiIsi M HaMKMCaTh KOHTPOJBbHYIO paboTy IO
3aJaHUI0, TI0 KOTOPOU MPOBEPSIOTCS 3HAHUE NOHATUN M YTBEPKIAECHUM IO TEMaM CIAaBaeMOIO 3aJIaHMs
Y YMEHHIO peliarh 3a1auu.

Bo Bpems BbINONHEHUS KOHTPOJNBHOM pPabOTBI HENb3s IOJIb30BaTbCs IOMOIIBIO APYTUX JIWI,
BBIYMCIIMTEIEHON TEXHUKU U MOOMIBHBIMU Tele()OHAMH.



*[puxperuisercss BPC mo n3ydaemomMy mpeamery.

4. llepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Kputepun onennBanus

Onenka «ommyHO (10)» BeIcTaBiusieTcss OOy4YalOLIEMycCs, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
MPUHATHIX PEIIECHUN;

omleHka «ormmu4HO (9)» BBICTaBNIAETCS OOy4aromieMycsi, €clid OH TIOKa3all BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOHW NpOrpaMMbl AMCLUIUIMHBI U YMEHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHHUE
MNPHUHATHIX PELICHUHA, HO TPU 3TOM OBUIM JOIYIIEHbl HEOONbIINE HETOYHOCTH, KOTOpbIE ObUIN
CaMOCTOSATEJIEHO OOHAPYKEHbI U HCIIPABIICHBI;

olleHKa «oTIM4YHO (8)» BBICTaBNIAETCS OOy4aromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE TPH PEIICHNN KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MNPUHATHIX PELICHWH, HO NPU 3TOM ObUIM JONYIIEHBI HEeOONbIIME HETOYHOCTH, KOTOPBIE IOCIIe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JlaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHbIE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIAeT HECYIIECTBEHHbBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLICHKA «XOpowIOo (6)» BBICTABIISIETCS 00YYaIOIEMYCsl, €CJIM OH TBEPJIO 3HAET MaTepHaj, IPaMOTHO U 110
CYIIECTBY H3JIaraeT ero, yMeeT IpPHUMEHATh IOJY4YCHHbIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OMMOKK B OTBETE ¥ (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpoIO (5)» BHICTABIACTCS 00y4alOIIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY M3/1araeT €ro, yMeeT IPHUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIECTBOPHUTENBHO (4)» BBICTABISIETCS OOydaroleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOUHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTHYECKON MOCIIEN0BATEIbHOCTH B H3JIOKEHUU IPOIPAMMHOTO MaTEPHAIIa, €CIIH MIPH 3TOM OH BJIAJIEET
OCHOBHBIMU pa3jiellaMi y4eOHOW IporpaMMbl, HEOOXOAMMBIMU JUIS AaJbHEHIIET0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUS 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIGHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydYarolIeMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOUHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHHS
JIOTUYECKOW TOCIEA0BAaTEIbHOCTH B  M3JOKEHUM IPOrPaMMHOIO Marepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasieslaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh HNONyYeHHbIE 3HAHHS IO
00pa3iy B CTaHIapTHON CHTYyalluy;

OLICHKA «HEYHOBJIECTBOPUTENBHO (2)» BBICTABIAETCS OOyyaromeMycs, KOTOPBIA HE 3HaeT OoJblLiei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHSATHI JUCUUIUIMHBI K HE YMEET UCII0JIb30BaTh NOJIYYCHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTHYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BBICTaBIseTCs 00ydaromeMycs, oKa3aBUIeMy [IOJHOE HE3HaHHE
y4eOHON MPOrpaMMbl JUCLUILIMHEI.

5. MeTonuueckne MaTepuaIbl, ONpPeIeJsONINe MPoNeIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu nmpoBeneHuM ycTHOro 3k3ameHa oOydarolmeMycs IpeAocTaBisiercs | acTpPOHOMHYECKMH 4ac Ha
noarotoBky. Ompoc olyuaromierocst mo OWJIETYy Ha YCTHOM 3K3aMEHE He JOJDKEH NPEBBIATh IBYX
ACTPOHOMMUYECKHX YacOB.

Bo Bpems mpoBeaeHusi 3K3ameHa oOydarommecs MOTYT IIOJb30BAaThCS TOJIBKO IPOrpaMMOin
JUCLUAIUIMHBIL.



«COI'JTACOBAHO»
IIpopexrop mo yae6HOit paboTe U TOBY30BCKOH OATOTOBKE

A.A. BoporoB

« » 2022

BaJIHLHO-peﬁTHHFOBaH CUCTEMAa OIICHKH

3HAHUH Juctuumna: «Anrebpa n reomerpus», 1 kype, (1-2) cemectp, sk3ameH

Kadenpa: Bricmieit MaTeMaTHKH

Ne Buael 3auaruii CymmMa 6aJj1j10B
1. | KonrponpHas padorta Ne 1 mo cnaue 1 3amanus 0—6
2. KontpompsHas pabora Ne 2 1o cade 2 3agaHust 0—6
3. | KoutponbHas pabora Ne 3 o cnaue 3 3agaHust 0—6
4. |3anmanue Ne | 0—2
5. 3amanue Ne 2 0—2
6. | 3amanme Ne 3 0—2
7. | IIpoBepka TeOpeTHUSCKUX 3HAHUHA 0—3
8. Paborta Ha cemuHapax 0—3
9. HToroBslii KOHTPOJIb. DK3aMeH (YCTHBIIT OTBET) 0—70
HUTOIoO 0—100

PesyabTaTuBHas padora Ha npakTukyme 0 — 3 6asia. Eciau npu ydere 9Toro Buaa paboThl UTOTOBas
cymMa 3a paboTy B cemecTpe mpeBocxoauT 30 6ainoB, To cunuTath ee paBHoil 30 6aymuiam.

CymMma 0asiioB 3a YCTHBIM OTBET Hauucsiercs mo ¢popmymne N*7, rne N > 2 — mpeaBapuTeNibHas OIICHKA 3a
YCTHBIN OTBET MO AecsaTubdambpHol mkane. Ecau N =1, 2, To utoroBas ouieHka comazaer ¢ N.

CoOTBETCTBHE OIIEHOK UTOTOBOI aKaJeMHYIECKOH ycIieBaeMOCTH OaIbHO-PEHTHHIOBOM CHCTEME.

Baaasl BPC OueHku
93 — 100 10
OTJINYHO
86 — 92 9
79 —85 8
72— 178 7
XOPOIIO
65— 71 6
58 — 64 5
51 —57 4
TIOBICTBOPUTEIIHLHO
44 — 50 3 Y P
30 —43 2
HEYOBJIETBOPUTEIHHO
0—29 1

PertameHT NpUHATHS TOMAIIHUX 33JJaHUI U IPOBENIEHUS 3K3aMeHa onpenensiercs «llonoxenreM o Tekyuiem
KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOH aTTECTAIlNH CTYIEHTOB Ha Kadenpe BhICIIeH MaTeMaTHKN.

3aB.xadeapoii BBICIIeH MaTeMaTHKH I'.E. VBanoB




3amanus IO AUCHUILTUHE « AJredpa u TeOMETPUsD

OcenHuii cemecTp:
1. Jausr Touku A(1; 2; 3), B(5; 2; 6), C(4; —4; —3). Haitnure nmuHy BeKTOpa
24B — CA.

2. BrluncnuTe miomans napamieiorpaMMa, OCTPOEHHOI0 Ha BEKTOPax
(2;-3;1)u((1;1;4).

3. Mans Touku A(3;4;5),B(1;2;1),C(—2; —3;6),D(3; —6; —3). Haiigure
o6beM nupamuasl ABCD.

4. Nauw Touku A(3;1;4),B(—1;6;1),C(—1;1;6). CocTaBbTe ypaBHCHHE
miockoct ABC.

5. CocTaBbTe ypaBHEHHE MeAUaHbl BM TpeyroabHUKa ¢ BEpIIMHAMA
A(-2;4),B(2;6),C(4;0).

6. [IpuBeanTe ypaBHEHHE KPUBOI K KAHOHHYECKOMY BHIY M ONPEACIUTE €€ TUIT
2x% — 4x + 3y? — 6y = 4.

7. Onpeienute TUT TOBEPXHOCTH Z = X .

8. Halimure paauyc-BEKTOp TOUKU Ha IPSIMOM 7' = Ty + dt, KOTOpas HaXOAUTCS Ha
paccrosauu h ot mnockoctu (7,1) = d.

Kirouu k 3amanusm

1.//157.

2./243.

3. 42.
4.x+2y+2z2—13=0.
5.y =4x-—2.

_1)\2 _1\2
6. (x=1) +(y D _ 1, smuric.
9/2 3

7. 'unepbosinueckuii mapaboIoun/I.

d—(7o,n)th|n|

8.7r=1r+a
0 (@)



Becennuii cemectp:

9. Beruucnure npoussenenus AB u BA, ecnu 3TO BO3MOXKHO,

1 -1 1 2 0
A=<2 3 0>,B=<—1 1).
1 -2 -1 4 3

1 0 2
10. Haiiqute Matpuiry, oOpaTHyIO K (O -1 1).

3 1 4
1 8 2 -3
11. Beruuciaure onpenenuTeslb MaTpUIlbl —2 0 4
5 -3 7 -1
3 2 0 2
1 2 -9 1 3
2 -4 0 1
12. Boruncnure paHr MaTpHIbI 23 29 -1 1 1
-1 2 -14 2 5

-2 3 4 1
13. Pemute cucremy AX = B,ecimA= | 3 -1 —4|,B={( 0 |
-1 2 2 -1

. 3
14. Haiinure coOCTBEHHBIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI MaTPHILIbI ( 5 2).

V2 V2
15. SBnsiercs a1 MaTpuLa \/25 \/52 opToroHajJbHOU? OTBET OACHUTb.

2 2

16. Onpenenute paHr, CUTHATYPY, MOJOXKUTEIbHBIN U OTPUIIATEIbHBIA WHIEKCHI
WHEPIUU KBAIpaTUUYHON (DOPMBI

k(x) = x? + 4x,x3 + x5 + 2x,%5 + 4x3.

Knroun x 3amanusm

7 2
9.4B = (1 3 ),BA HEBO3MOXKHO.
0 -5

-5 2 2
10. ( 3 =2 —1)
3 -1 -1

11. 180.
12. Panr 3.



7
13. X = (—3).
6

14.2, = =2, = ( *

—5)' 22 =17, hy = G)

15. Jla, T.k.sT = s71

16. Panr 3, curHarypa 1, mojgoXKUTeIbHBIN HHIEKC 2, OTpHUIATEIbHBIN HHICKC 1.



