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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH mpuMeHsTh (pyHIaMeHTaIbHbIC 3HAHUS, TTOJIYYCHHBIC B 00JIaCTH
MaTeMaTHYECKUX U (UJIM) €CTECTBEHHBIX HaYK, U UCIOJIb30BATh X B MPO(ECCHOHAIBHOM
JESITeIbHOCTH
NJI-1 leMmoHCTpHpYET 3HAaHHE TEPMUHOJIOTUH, OCHOBHBIX PE3yJIbTaTOB M METOJI0B Oa30BbIX
JTUCIUILIMH B 00J1aCTH MaTEMaTHYECKUX HAYK
N/I-2 Ucnionb3yeT 0a30BbIe 3HAHHS U METO/IbI MATEMAaTUYECKUX HAYK JUIS PEIICHUS
MPUKIAIHBIX 3a7a4

1 BKIIFOYACT:

IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Dopma peanuzanuu: buneTsl (MUCEMEHHBINA OMPOC)
1. JIuneiinple mpocTpaHCTBa U JHHEHHbIE onepaTtops! (KomiokBuym)

Dopma peanmzanuu: ITncemenHas pabora
1. EBknuoBbI M yHUTapHbIe ipocTpancTBa (KoHnTponbsHas paborta)
2. Jluneitaple HOpMUpOBaHHEIE TpocTpaHcTBa (KoHTponbHas paboTa)
3. JIuneiinsie npoctpancTsa (TecTtupoBanue)
4. Martpuns u onpenenurenu (KontponsHas pabora)
5. Metonpl ananuTHueckoi reomerpun (KoHTponbHas pabota)
6. Cucremsl TuHeHbIX ypaBHeHul (KoHTponbHas pabora)

dopma peanmzanmn: [IpoBepka 3amanus
1. Ananutnueckas reometpus (Pacuerno-rpaduueckas padota)
2. Matpu1ibl 1 CUCTEMBI JIMHEHHBIX anredpanueckux ypaBHeHul (PacuetHo-rpaduyeckas
pabora)
3. Teopus nuHeiHbIX onepatopos (PacueTHo-rpaduueckas padbora)
4. Teopus nuHEWHbIX pocTpaHcTB (PacueTHo-rpaduueckas padbota)

®Dopma peanuzanuu: CmemanHas Gopma
1. Matpuubl u cuctemsl ypaBHeHuit (Komnoksuym)

BPC nucuuIInHbI

1 cemectp
Beca KOHTpOIBHBIX MeponpusITHii, %o
Paznen aucuuruivHb Mnnexc KM- | KM- | KM- | KM- | KM- | KM-
JIeI CLL XM: 1 ) 2 . : :

Cpox KM: 4 8 12 12 15 16

Anrebpa MaTpHIl




Anrebpa MaTpHIl

Teopust onpenenuteneit

Teopust onpenenuteneit

HccnenoBanue u penieHue CUCTEM JIMHEHHBIX
anredpanvyeckux ypaBHEHUH

HccnenoBanue u perieHue CUCTEM JIMHEHHBIX
anredpanvyeckux ypaBHEHUH

KommnekcHble uncia

KommiiekcHrlie uncia

I'eomeTpuyeckue BEKTOPHI

I'eomeTpuyeckne BEKTOPHI

Bekropnas anrebpa

Bekropnas anrebpa

MeTobl aHAJUTUYECKOMN reoMCTpuun

MeTobl aHAJUTUYECKOM reoMeTpuun

KpI/IBBIe H ITIOBCPXHOCTHU BTOPOI'O IIOPAIKA

KpI/IBBIe " MOBEPXHOCTU BTOPOTO IMMOPAAKA

Bec KM:

20

20

38

20

2 cemecTp

Beca KOHTPOJIBHBIX MEPONIPUATHIL, %o

Nunexc

Paznen nucuuIuinHel
JACJI AUCI] KM:

KM-7

KM-8

KM-9

KM-10

KM-11

KM-12

Cpox KM:

4

8

8

12

15

16

OJIEMEHTHI TECOpHUHn JIMHEMHBIX MMPOCTPAHCTB

OJIEMEHTHI TECOpHUHn JIMHEMHBIX MMPOCTPAHCTB

OCHOBBI TEOPUH JIMHENHBIX OIIEPATOPOB

OCHOBBI TEOPUH JIMHENHBIX OIIEPATOPOB

Anre6Gpa MaTpuIl JTUHEHHBIX ONEPATOPOB

Anre6Gpa MaTpuIl TUHEHHBIX ONEPATOPOB

Co6cTBeHHbBIE BEKTOPBI TUHEHHOTO
oreparopa

CoOcTBeHHBIE BEKTOPHI TUHEHHOTO
oreparopa




CTpoeHue TMHEHHOTo oneparopa

CTpoeHue JMHEHHOTr0 oneparopa

Teopus TMHENHBIX HOPMUPOBAHHBIX
IIPOCTPAHCTB

Teopus TMHENHBIX HOPMUPOBAHHBIX
IIPOCTPAHCTB

Bec KM:

20

29

29

20

$O061as yacte/J1j1s MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunekc
KOMIIETEHIINHU

Nunukarop

3armIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

OIlK-1

NO-lonk1 JemoHcTpUpyer
3HAHUE TEPMHHOJIOTHH,
OCHOBHBIX PpE3yJbTaTOB U
METOJIOB 0a30BBIX
JUCIHIUIMH B oOJlacTu
MaTeMaTHYECKUX HAYK

3HaTh:

TEPMUHOJIOTHIO U OCHOBHBIE
pe3yJIbTaThl TEOPUH MATPUILL
U €€ MPUIIOKEHUHN K
PELIEHHUIO CUCTEM JIMHEWHBIX
anredpanvyeckux ypaBHEHUU
TEPMUHOJIOTHIO U OCHOBBI
METO/a AHATUTUYECKOU
reoMEeTpUHU

TEPMUHOJIOTHIO TEOPUHU
JIMHEWHBIX MPOCTPAHCTB
YMeTs:

BBITIOJIHATH ACHCTBHS C
MaTpullaMU

Matpuus! u onpenenureny (KontponbHas padota)

Martpuiibl u cucteMsl ypaBHeHui (KommokBuym)

Matpulibl ¥ cUCTEMBI TMHEWHBIX anredpandyeckux ypaBHeHuil (PacuerHo-
rpadudeckas padora)

Meroas! ananutudeckoit reomerpuu (KontposiasHas pabota)

Jluneiinbie npoctpancTBa (TecTtupoBanue)

OIlK-1

N-20mk-1 Hcnonb3yet
0a30BbIC 3HAHUS W METOJIbI
MaTeMaTHYECKUX HayK Jiist
pereHus TPUKITAIHBIX
3a/1a49

3HaTh!

OCHOBHBIE PE3YJILTATHI
TEOPHH JINHEHUHBIX
IIPOCTPAHCTB U JIMHEHHBIX
OIepaTopoB

YMeTs:

penaTs 3aja4i TEOPUU
JIMHEWHBIX OIIEpaToOpOB
peniaTh CUCTEMBI IMHEWHBIX
anreOpandecKnx ypaBHEHUH
Y BBIIIOJIHSTH JIEUCTBUS C

Cucrewmsl muHelHbIX ypaBHeHUM (KoHTpoiapHas padoTa)

Martpuis! 1 cuctemsl ypaBHeHHi (Komnokuym)

Matpu1ibl ¥ cuCTEMBbI TMHEWHBIX anredpandyeckux ypaBHeHuit (PacuetHo-
rpagudeckas pabora)

Mertoap! ananutudeckoit reomerpuu (KontpoasHas padota)
Amnanutnueckas reometpus (Pacuerno-rpaguueckas padora)
EBkinnoBsl 1 yHuTapHsie npoctpanctsa (KontponbHas padota)
Teopus nuneitHbIx npoctpancTB (PacuetHo-rpaduyeckas padora)
JluneiHble MpoCcTpaHCTBa U JUHEHBIE onepaTtopsl (KomiokBuym)
JIuneitnble HOpMUpOBaHHbIE TpocTpaHcTBa (KoHTpoabHas paboTa)
Teopus nunelHbIx oneparopos (PacuetHo-rpaduueckas padbota)




KOMILJICKCHBIMU YHCIaMHU
MIPUMEHSATHh METO/IbI
AHAJIMTUYECKON reOMETPUU
MIPU PEIICHUH
TeOMETPHUYECKUX 3a7a4 U
HCCIeA0BaTh KPUBBIE U
MMOBEPXHOCTU BTOPOTO
ropsiaKa

peliaTh 3a1a4u TeOPUr
JIMHEWHBIX MPOCTPAHCTB
HaXOJUTh COOCTBEHHBIC
BEKTOPHI JINTHCHHBIX
OTIePaTOPOB

BBIYUCIISITH HOPMBI BEKTOPOB
Y HOPMBI OTIEPATOPOB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
1 cemecTp

KM-1. Matpuubl 1 onpeaeJuTe Il

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeaeHHsi KOHTPOJIbHOI0 MeponpusTus: Kaxxaomy cTyieHTy BblAaeTcs: OMIIeT, B
KOTOPOM COJICPXKUTCS 3a/1anne u3 Tpéx 3anad. Ha BeinonHenue 3aganus qaércs 90 MunyT

Kpatkoe cogepxanue 3aiaHus:
KonTponbHast paboTa OpHeHTHpOBaHA Ha MPOBEPKY YMEHUS BBIIOJIHSTH JEHCTBUS C
MaTpULlaMU

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: BBINOJHATh JIEUCTBUSA C 1.Haiit yncino uHBEpCHiA B iepecTaHoBKe ( 7,
MaTpHUIlaMU 52,8,1,4,36)

2.BplUHUCINTE ONpENeauTeNb TPETHErO MOPAIKa
3.Haiitu npousBeicHUE IBYX MAaTPUII

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu binoiHeHus 3Hanus: BeIOTHEHBI Bce TpH 3a1adn. CyIiecTBEHHBIX
3aMEYaHUM HeT.

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmukuy 8blnoIHeHUs 3Hanus: BeimomHeHs! 1Be 3a1a4n. CylecTBeHHBIX
3aMEYaHU HET.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 30
Onucanue xapaxmepucmuku 6bInoaHeHUs 3Hanus: BeimonHeHa onHa 3aga4un. CyIiecTBEeHHBIX
3aMEYaHU HET.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus snanus: He cnenano 6e3 ommboK HU OJTHOM 3a/1a4uu

KM-2. CucreMbl JIMHEHHBIX YPABHEHMIl

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas pabota

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHHs KOHTPOJIbHOI0 MeponpusTusi: Kaxxaomy cTyeHTy BbIaeTcsl OMIIET, B
KOTOPOM COAEPKUTCS 3a7aHue U3 TpEX 3anad. Ha Beimonnenue 3aganus ga€rcst 90 MunyT

KpaTkoe coaep:kanue 3a1aHus:




KonrtponbHas paboTa OpuEeHTHpPOBAaHA HA MPOBEPKY YMEHHUS PelIaTh CUCTEMBbI TMHEHHBIX

anreOpanvecKux ypaBHCHHI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YmeTs: perarb CUCTEMBI
JIMHEHHBIX areOpanvecKux
YpPaBHEHUM U BBIIOJHATH JCHCTBUS
C KOMILJIEKCHBIMU YUCIIAMHU

1.Haiitu panr mMaTpuibl € MOMOIIBIO 3JIEMEHTAPHBIX
npeoOpa3oBaHUA

2.IloctpouTh PyHIaMEHTATIBHYIO CHCTEMY pEIICHUI
JUISL CUCTEMBI

3.Haiftu ofmee pemieHHe OJHOPOAHON CHUCTEMBI
CUCTEMBbI YpaBHEHUU

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu vinoIHeHus 3Hanus: BpimoaHeHsl Bce Tpu 3aaun. CyliecTBeHHBIX

3aMeYyaHuU HET.

Oyenka: 4

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu 8bInoIHeHus: 3Hanus: BeinmoaHeHsl aBe 3a1a4i. CyliecTBEHHBIX

3aMeYaHuU HET.

Ouyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 30
Onucanue xapaxmepucmuxu 8blnOJIHeHUs 3HaHus: BbIOIHEHa TOJBKO OJHA 3a]a4a.
Cy1iecTBEHHBIX 3aME€UaHUM HET.

Ouyenka: 2

Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. He pelicHa MMpaBUJIbLHO HA OJJHA U3 3aJ1a4

KM-3. Matpuubl 1 cucTeMbl YPaBHeHMil

®opmbl peanusanun: CmentanHas Gopma

Tun koHTpOILHOTrO MeponpusTus: Koymoksuym

Bec konTposbHoro meponpusitusi B BPC: 38

IIpoueaypa mpoBeleHHs1 KOHTPOJbLHOro Meponpusitus: Kaxaomy cryneHTy BelIaércs Ouier,
CoJep KallMil OJIMH BOMIPOC MO TeOpuH U 3agady. Ha moarorosky maércs 30 MHHYT, IOCIE 4Yero
OCYILIECTBIISIETCSI YCTHBIN ONpoc Mo BonpocaMm Ouiera. becena mpu HEOOXOIUMOCTH MOXKET OBITh
IIPOJOJDKEHA IO BCEH MTPOrpaMMe KOJIJIOKBUYMA.

Kparkoe conep:kanue 3a1anus:

KoHTposibHOE MepolpusaTHe OpPUEHTHPOBAHO HAa NMPOBEPKY 3HAHMS TEPMHUHOJIOTHU U
OCHOBHBIX PE3YJIbTATOB TEOPUH MATPUILL U €€ IPUIOKEHUHN K PEIICHUIO CUCTEM JIMHEMHBIX
anredpandeckux ypaBHEHUH, a TAK)K€ YMEHHUS pelllaTh CUCTEMBbI JINHEHHBIX ypaBHEHUH U
BBIIIOJIHATD JIEUCTBUS C KOMIUIEKCHBIMU YHMCIIAMH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TEPMUHOJIOTHIO U OCHOBHBIE
pe3ynbTaTel TEOPUM MATpUIl U €€
MIPUIOKEHUN K PELICHHUIO CUCTEM
JIMHENHBIX anredpanvecKux
YpaBHEHUN

1.Marpuusl. Onepanuu HaJl MaTpULIAMU U UX CBOMCTBA
[IepectanoBku, ux cBoicTBa. MlHBepcun n
TPAHCIIO3ULINH.

IloxacTaHoBKHM N -0 CTENECHH, UX CBOMCTBA. Y MHOXKCHHE
MOACTaHOBOK.

Ompenenurens, €ro CBONCTBA U BEIYHCIICHHE.

MuHops! 1 ux anredpanyeckue aonoinHeHus. Teopema o

9




MPOU3BECHUN MHUHOpa Ha ero ajaredpanyueckoe
JIOTIOJTHEHUE.

Teopema Jlamnnaca .

®opmyna bune — Kommn.

[IpaBuio Kpamepa.

OOpatHas marpuna .

Panr matpunsl. Teopema o 6a3ucHOM MUHOpPE U
CJIEJICTBHS U3 HEe.

[ToHsiTHe 0 MaKCUMAJIBHOM JIMHEHTHO HE3aBUCHUMO

MOJICUCTEME CHUCTEMBI CTOJIOIIOB MATpPHIIBI, €€ CBOICTBA.

Panr cucremsl cTOJIOLOB.

Teopema o panre matpuubl. Kpurepuii JIMHENHOMN
3aBUCUMOCTH CHUCTEMBbI CTOJIOLOB.

MeTobl BBIUMCIEHUS paHTra MaTpULIbI.

Teopema Kponekepa - Kanemiu.

OAHOpOHBIE CUCTEMBI JIMHEWHBIX alnredpandeckux
YPAaBHEHHUI: CBOMCTBA DPELLEHUH, DKBUBAJIECHTHOE
npeoOpa3oBaHUE CHUCTEMBI. Y CIIOBUE HETPUBUAILHON
COBMECTHOCTH OJTHOPOJHOM CHCTEMBI.

OnHOpOIHBIE CHCTEMBI JINHEHHBIX anreOpanyeckux
YPaBHEHUM: INOHATUE O JIMHEHHOU 3aBUCHMOCTHU
CHUCTEMBI PEIICHHUH, CYHIECTBOBAHUE
(byHIaMEHTaIbHOW CHCTEeMBbI pemieHuii. @opmyna
001I1ero peneHus

HeonHopoaHbIe CUCTEMBI JTHHEWHBIX aareOpandecKux
ypaBHEHMI: (opMyna o0IIero perieHus.
HccnenoBanne U pelieHUE CUCTEM JIMHEHHBIX
ypaBHeHuil metogoM ['aycca.

KommuiekcHple uucna: onpeaesenme, oneparnuu Haj
KOMIUIEKCHBIMH 4HCJIaMH, UX CBOWCTBA.

YMeTh: perarb CHCTEMBI
JIMHEHHBIX anredpandecKnx
YPaBHEHUH U BBIIIOJIHATH JCHCTBUSA
C KOMITIJIEKCHBIMH YHCIIAMH

1.Haiitu panr npou3sBezieHNs ABYX JaHHBIX MaTpHIL

2.

Haiitu o6mee pemenue ogHopoanoii CJIAY
3.Haiitu obmee pemenne HeonHopoaHoil CJIIAY
4.BbINOJIHUTE yKa3aHHbIE JEWCTBUS C KOMIUIEKCHBIMU
YHCIaMH, IPEICTaBUB OTBET B anreOpanyeckon
bopme Z1 + Z22;Z2 — Z3;Z1 x Z4; Z2/Z5,ecnmn Z1 =
—1+3i;Z2=-2+2i;Z3 =—-1+5i;Z4 =8+
4i;Z5 = =3 + 4i.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evinonnenus 3uanus: OTBETHI Ha BCe BOIPOCHI Omiera U Ha
JTOTIOJTHUTEIBLHBIE BOMIPOCHI OBLIN MTPaBUIBLHBIMU. [10JTHOTA OTBETa B HEKOTOPBIX CIydasx
WHUIIUHPOBATACH JOTIOTHUTEIHLHBIMU BOTIPOCAMH.

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu gvlnoanenus 3nanus: OTBET Ha 00a Bompoca Owietra ObuT
MPAaBUJIbHBIM,HO TIOJTHOTA OTBETOB TPeOOBaJa TOMOJHUTENBHBIX Pa3bsICHEHUH U BOTIPOCOB.

Oyenka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 30
Onucanue xapakxmepucmuxu 8vinoaneHus sHanusa: OTBET Ha TEOPETUUECKUM BOIIPOC OKa3ajcs He
COJIEp KalIlMM IIOJIHOTO J0Ka3aTeNbCTBA, a IPAKTUUYECKHUI BOIIPOC PELIEH MOJIOKUTEIBHO WU
TeopHs U3JI0’KEHA MOJTHOCTHIO, a MPAKTHUYECKask 4YacTh pellieHa HEBEPHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTBET Ha OJIMH U3 BOIIPOCOB OTCYTCTBYET MITU
00a Bompoca JI0JI0KEHBI HEYIOBIETBOPUTEIBHO.

KM-4. MaTtpuubl 1 cucTeMbl JIMHEHHBIX ajiredpan4ecKux ypaBHeHUMH

®opmbl peaauzanuu: [IpoBepka 3amanus

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec konTpoabHoro meponpusitusi B bPC: 1

IIpouenypa mpoBegeHHsi KOHTPOJIbHOr0 MeponpusTusi: PacueTHoe 3ajaHue BBINOTHSIETCS B
dopme nomamrHero 3ananHus. CTyAeHTY HEOOXOIUMO pEHIMTh 3a7auyd pacuyeTHOrO 3aJaHus
COIIACHO WHIMBUAYAIHPHOMY BapHaHTy. BbIMOTHEHHBIE pPa0OTHl CHAIOTCS HA  IPOBEPKY
MPEroaaBaTesio.

KpaTKOC CoaecpsKaHMeE 3aJaHUs:
KOHTpOJ’IBHOG MEPONPUATUEC OPHUCHTHPOBAHO Ha HNPOBCPKY YMCHUS BBIIIOJHATDH ﬂeﬁCTBHH C

MaTpHUIIAMU U PEeIIaTh CUCTEMbI IMHEWHBIX allre0OpanvecKux ypaBHEHHHA

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTb: BBIIOIHATh IEHCTBUS C 1.BolurcnuTh METOAOM OKaNMIISIOIIUX MHUHOPOB pPaHI
MaTpULlaMU MAaTpPHILIbI, €CIIU 1aHbl €€ CTPOKHU :
(2,-1,3,-2,4);(4,-2,5,1,7);(2,-1,1.8,2)
2.Haiitu oOpaTHYI0 JaHHOI MaTpUIlE METOJI0OM
AJIEMEHTapHBIX MPE0OpPa30BAHUMN,ECIIN JaHbl CTPOKHU

marpunel (1,1,-1); (4,2,7); (2,1,4)

3.Haiitu oOpaTHyt0 MaTpuily METOJOM HPUCOEIUHEHHON
MaTpHullbl, €CIIU JaHbl CTPOKH MaTPHULBI :

(2,1,3); (1,0,4); (3,2,3)

YMerb:  pematb  CHCTEMBI 1.Pemutsb cucteMy JTMHEMHBIX YPaBHEHUN C TOMOUIbIO
JIMHENHBIX anreOpandecKux npaBuia Kpamepax +2y-3z=1;

YpPaBHEHUH W BBIIOJIHATH 3X-y-4z=1,5x-4y+z=17.

JIEUCTBUA C  KOMIUIEKCHBIMU 2.PemnTh cucTeMy JIMHENHBIX YpaBHEHUM MeTonoM ["aycca :
YHUCIIAMU 2X+4y-3z2=3;x-y+2z=-1,

S5X+2y-4z=-5.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 6vinoIHeHus 3Hanus: Bee 3a1aun BEITIOTHEHBI TPABUIIBHO U B CPOK

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoJHeHUs 3Hanus: Bee 3a1a4uu BBIMOIHEHBI B CPOK, HO HMIOTCSI
BBIUUCIIUTEIILHBIC ONTHOKU

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50
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Onucanue xXapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! He Bce 3agaun BEIIIOJIHEHEI B CpPOK, U UMIOTCA

BBIYMCIUTENbHEIEC OITHOKH

Oyenka: 2

Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. HpaBI/IJ'IBHO CACJIaHO MCHEC IT0JIOBHUHBI 3aJaHHA,

HMCIOTCA CYHICCTBCHHBIC 3aMCUYaHU .

KM-5. MeToabl aHAJIUTHYECKON reoMeTPUH

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 20

IIpouenypa npoBeaeHusi KOHTPOJIbHOTO MeponpusaTusa: KaxaoMy cTyIeHTy BblaeTcsi Ouier, B
KOTOPOM COJICPKUTCA 3a/laHue U3 TpEx 3aaa4. Ha Boimonuenue 3aganus qaércst 90 Munyt

KpaTKOC CoA€cpKaHMuE 3alaHUA:
KOHTpOJ’IBHaH pa60Ta OPHUCHTHPOBAHA Ha IHIPOBCPKY 3HAHUA OCHOB METOJ0OB aHAJIMTHYECKOM
reoMCTpu U YMCHUA HNPUMCHATH UX IIPHU PCHICHUN T'COMETPHUYCCKUX 3aJad

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: TEPMUHOJIOTHIO

1.ITpuBectu pa3nuuHble BUJbl ypaBHEHUI NpPSMOM Ha IJIOCKOCTU

U OCHOBBl  MeTOZAA 2.]lpuBecTH paznuyHble YPAaBHEHUM IIJIOCKOCTH
AHAIUTUYECKOU 3.CpopmynupoBaTh YCIOBHE NEPECEUEHMS MPSAMON C IIOCKOCTBHIO
TEOMETPUH 4.IIpuBectu omnpenesneHue 6asuca Ha NPSIMOIL, Ha MJIOCKOCTH, B
IIPOCTPAHCTBE
5.IIpuBecTu onpeneneHne CKaasipHOrO IPOU3BEICHUS
6.IlpuBecTu onpeneneHre BEKTOPHOIO MPOU3BEACHUS
7.1IpuBecTy onpeeneHne CMEMIAHHOTO POU3BEICHUS
YMers: IIPUMEHSATH 1.IlpuBecT K HOpMaJbHOMY BHAY 00lllee ypaBHEHHUE IJIOCKOCTU
METObI 12X-2y+2z-18=0.
AHAJIMTHYECKOMN 2.Haiitu AByrpaHHbIe yIiibl, 00pa3oBaHHbIE JABYMS IJIOCKOCTSIMH,
TEOMETPHUH npu 3aJJaHHBIMHA YPaBHEHUSIMU :
pelieHnu 6Xx+3y-22=0;x+2y+62z-12=0

TCOMETPHUICCKUX 3alaqd
H HUCCIICA0BAaTb KPHBBLIC
u IMOBECPXHOCTHU
BTOPOT'O IMOpsAaKa

3.HaiiTn HanpasisiroIuid BEKTOP NPSMOH, 3alaHHON KaK JINHUS
IIEPECEUYECHUs JIBYX IUIOCKOCTEH

3X-y+2z-7=0;x+3y-2z +3=0
4.HaiiTn TOuYKy mepecedeHHs C IUIOCKOCThI0 X -2y +2-15=0
NpsIMOH, 3aJaHHOM MapaMeTpUYeCKUMHU YpaBHEHUsAMH : X = -3 t+ 3
yy=2-t;z=-1-5t
5.Hanucath ypaBHEHHME IUIOCKOCTH MO TpéM Toukam M1 (3 ,-1,2
;M2 (4,-1,-1 );M3(2,0,2)
6.Haiitu paccrosaue ot touku P (-1,1,2) 10 miuockoctu,
3aJIJaHHOM YpaBHEHHUEM
2x-3y-62z-14=0
7.0npenenuTs TUI KPUBOM BTOPOTO MOPSIIKA, COCTaBUTh €€
KaHOHMYECKOE YPaBHEHUE U HAllTH KAHOHUUYECKYIO CUCTEMY
KOOpJIMHAT, €CJIM OHA 3aJiaHa ypaBHeHUEeM 4XY-3yy-4x+10y-6=0
8.HallT KaHOHNYECKYIO CUCTEMY KOOpPAMHAT U KAHOHUYECKOE
ypaBHEHHE OBEPXHOCTU BTOPOTO MOPsI/IKa, 3alaHHOM
ypaBHeHUEM 2XX+9yy+277-4Xy+4yz-1=0. OnpeaenuTs THI 3TOH
MTOBEPXHOCTH.

Onucanune MKAJbI OIICHUBAHUA:
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Oyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu binoIHeHus 3Hanus: BeIMoaHeHbI Bce Tpu 3a1aun. CyliecTBEeHHBIX
3aMEYaHU HET.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucarue xapakxmepucmuxu blnoIHeHUs: 3Hanus: BeIoaHeHb! aBe 3a1a4u. CyIecTBEHHBIX
3aMEYaHM HeT.

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 30
Onucanue xapakmepucmuxku 8bINOJIHeHUs 3HaHUs: BBITOIIHEHa TPaBUIBHO TOJIBKO OJIHA 3a/1a4a.

Ouenka: 2
Onucanue xapaxmepucmuxu vinoneHus snanus: Hu omHa u3 3a1a4d 3ajaHust He pelieHa
MPABUIIBHO U MMOJHOCTBIO

KM-6. AnaiuTn4yeckasi reoMmeTpusi

®opmbl peaausanun: [Iposepka 3aganus

Tun koHTpoABLHOrO0 MeponpusiTus: Pacuerno-rpaguyeckas padora

Bec kouTposabHOro Mmeponpusitusi B bPC: 1

IIpoueaypa mnpoBeieHHsi KOHTPOJIBHOIO MeponpusATHsi: PacueTHoe 3ajaHue BBINOJHSETCS B
dopme npomamnero 3azaHua. CTyaeHTY HEOOXOAMMO pEHIMTh 3aJaud PACUETHOTO 3aJaHus
COIVIACHO ~HWHAMBHMIYyalbHOMY BapuaHTy. BelmonHeHHble pa0oOThl CHAIOTCA Ha IPOBEPKY
IIPENOoJIaBaTeIIo.

Kparkoe cogepxanue 3agaHus:
KoHTposIbHOE MepomnpusTHe OPUEHTHPOBAHO HA INPOBEPKY YMEHMS IMPUMEHATH METO/IbI

aHAJIUTHYECKOMH TCOMCTPHHU NPU PCHICHUH IT'COMETPUICCKUX 3adaY

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: IIPUMEHSATH METO/IbI 1.HaliTu koOpAMHATBI TOYKH NEPECEYECHUs MPSIMOH,
AQHAIUTUYECKOM TeoOMETpUH MNpu 3aJIBHHOM Kak JIMHUSI IEPECEUEHUS IBYX IJIOCKOCTEN. C
pELIEHNN T€OMETPUYECKHX 3a/1ad U IUIOCKOCTBIO, 33/1aHHON OOIMM YpaBHEHUEM
HCCIIEI0BATh KpUBBIE u 2.HaiiTy mpoeK1nio TaHHOW TOUKH Ha MJIOCKOCTb,
IIOBEPXHOCTU BTOPOTO MOPsIIKa 3aJJaHHYI0 OOLIMM ypaBHEHHEM
3.Pa3noxuth gaHHBIA BEKTOp MO (GUKCHPOBAHHOMY
6azucy

4.Haiitn kpatuaiiliee pacCTOSTHUE MEXKIY TOUKAMU JBYX
CKPEIIMBAIOIINXCS MPAMBIX :
X=-543t,y=-5+2t2z=1-2tu x=9+6t,y=-2
ttz=2-t

5.ITo xoopnuHaTam BepuinH TpeyroiabHuka ABC : A (1,
2,0),B(3,0,-3),C(5,2,6) BBIYUCIHUTH €TO IJIOIIA]H
6.11o xoopaunaram BepuinH Tetpasapa ABCD : A (2, -1
1),B(5,5,4),C(3,2,-1),D (4,1, 3) BBIYUCIUTH €r0
00BEM

7.HaiiTu KOOpAMHATBHI HAIPABJIAIOLIEIO BEKTOPA
NpSAMON B TPOCTPAHCTBE, 3aJaHHOM KaK JTUHUS
IIEpeCEUEHNs JIBYX IJIOCKOCTEN

8.HaliTn Benmu4MHBI JABYIpaHHBIX YIJIOB, 00pa30BaHHBIX
JBYMsI JAHHBIMU IUIOCKOCTSIMH
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9.11o ypaBHEHHUIO IPSIMOM HA IUIOCKOCTH HAUTU €€
HaIPaBJSIOINAN BEKTOP

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6blnoIHeHus 3Hanus: Bee 3a1aHie BBIIOIHEHO MPAaBUIIBHO,
CYIICCTBEHHBIX 3aMEYaHUN HET

Ouyenka:. 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku 6bln0IHeHUs 3Hanus: Bee 3a1aHue BBIIOIHEHO B CPOK, UMEIOTCS
BBIYUCIIUTENILHBIC OITHOKH

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3nanus: He Bc€ 3aanne BHIIOTHEHO MOJHOCTHIO,
HUMEIOTCSI CYIIIECTBEHHBIC 3aMeYaHus

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoJIHeHUs 3HaHus: BBITOTHEHO MEHEE IMOJIOBUHBI 3a1aHUS,
UMEIOTCS CYIIIECTBCHHBIC 3aMCUAHMSI.

2 cemecTp

KM-7. JIuneiinble MPOCTPAHCTBA

®opmbl peaquzanun. [TuceMennas padora

Tun koHTpoIbHOrO Meponpusitus: TectupoBanue

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJIbHOIO MeponpusaTHa: KaxxqoMy cTyneHTy BblaeTcsi Ouier, B
KOTOPOM COJIEP/KUTCS 3alaHue U3 TpEX 3anad. Ha BeimosiHeHue 3ananHusa naércs 90 MuHyT. B Te
MecCTa, MpeJiaraéMblX TEKCTOB, KOTOPbIE OTMEUEHbI MHOTOTOYHEM, TPEOyeTCsl BCTaBUTh CIOBA WU
BbIpa)KE€HUS (POPMUPYIOLINE TPABUIBHBIN OTBET

Kparkoe conepxanue 3ajanus:
KoHnTponbHOE MeponpuaTHe OPUEHTUPOBAHO HA IIPOBEPKY 3HAHUS ONPEAEICHUN U OCHOBHBIX
MOHSTUN TEOPUU JIMHEHHBIX MPOCTPAHCTB U YMEHUS HAXOAUTh Oa3uC U pa3MEepPHOCTh
MOAIPOCTPAHCTB.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: TEPMHUHOJIOTHIO TEOpUU 1. Haiite onpenenenue Oa3uca TMHEHMHOTO MPOCTPAHCTBA
JIMHEWHBIX MPOCTPAHCTB 2. JlaiiTe onpejielieHue pa3MepHOCTH ITPOCTPAHCTBA
3.CBsi3p Mex1y 0a31COM U pa3MEPHOCTHIO

4.Kakoe oToOpakeHHE Ha3bIBaeTCs M30MOPHU3MOM ?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
OnucaHnue xapaxmepucmuxu 6blnoHeHus 3Hanus: BeinoaHeHsl Bce Tpu 3a1auu. CyliecTBEHHbIX
3aMEUaHNM HET.

Oyenka: 4
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Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku 8binoaHeHus 3uanus. BeimonHensl ABe 3aaa4n. CylnieCTBEHHBIX
3aMeYaHuU HET.

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 30
Onucanue xapakxmepucmuxu eblnoanenus sHanus: BeinoaHeHa oaHa 3anada. CyIiecTBeHHbBIX
3aMe4YaHuil HeT.

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: He cnenano 6e3 ommbOoK HU OJTHOM 3a/1a4uu

KM-8. EBkJIN/10BbI M1 YHUTAPHBIE POCTPAHCTBA

®opmbl peaausanun: [Tucemennas padota

Tun KoHTpPoIBHOr0 MeponpusaTus: KontponsHas padora

Bec kouTposabHoro meponpusitusi B BPC: 29

IIpouenypa npoBeeHUs1 KOHTPOJIbHOr0 MeponpusaTusa: KaxmaoMy cTyJeHTy BbiaeTcsl OUJeT, B
KOTOPOM COJICPKHUTCA 3a/laHue u3 TpEX 3aaa4. Ha BeimonHenue 3aaanus gaéresa 90 MUHyT

Kparkoe cogep:xanue 3aiaHus:
KonrtposnbHas paboTa OpMeHTUpOBaHA Ha IPOBEPKY YMEHUS pellaTh 3a/1a4d TEOPUH JTMHEHHBIX
IPOCTPAHCTB

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

VYMerb: pemare 3aJadd  TEOpUHU 1.IToAmpocTpaHCTBO SBISACTCS JTHMHEHHOW 00O0JOUYKON
JIUHEHWHBIX MPOCTPAHCTB cucremsl Bektopo €1={1,0,1,0 };

e2={1,2,3,4 } . Haiitu 6a3uc B OpTOroHaJIbHOM
JOTIOJTHEHUU K 3TOMY MOIPOCTPAHCTBY.
2.Jlokxazatp, 4TO 1715 TOTO, UTOOBI BEKTOp X ObLI
OpPTOTrOHaJIeH IUHEHHOM 000JI0YKE BEKTOPOB
el,e2,...,.ek, HeoOXOIUMO U TOCTATOYHO YTOOBI OH OBLI
OpPTOTOHAJIEH KAKJIOMY U3 3THUX BEKTOPOB.
3.Haiitu opTOoroHangbHyI0 NpoeKkuio Y u
OPTOrOHAJIBHYIO COCTABIISIIONLYIO Z BEKTOpa
X={4,-1,-3,4} Ha nuHCHHOE MOAPOCTPAHCTBO L,
3aJJaHHOE KaK JIMHelHas 000104Ka clIeyromeil cucTeMbl
BektopoB :al={1,1,1,1},a2={1,2,2,-1},a3={
1,0,0,3}

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
OnucaHnue xapaxmepucmuxu 6blnoHeHus 3Hanus: BoeinoaHeHsl Bce Tpu 3a1auu. CyliecTBEHHbIX
3aMEUaHUM HET.

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucarue xapaxmepucmuxu bIN0IHeHUs: 3HaHus: BBITIOTHEHBI ABE 3a/1a4 U3 TPEX.
Cyl1IecTBeHHBIX 3aMEYaHHH HET.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 30
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Onucanue xapakxmepucmuku 6bInoIHeHUs 3HaHus: BpIlloJHEHa oHa 3a1a4a U3 TPEX.
CyllleCTBEHHBIX 3aMEYaHU HET.

Oyenka: 2
Onucanue xapaxmepucmuxu svinoanenus snanus: He cnenano 6e3 ommOOK HU OJTHOM 3a1a4u

KM-9. Teopus TuHeiiHbIX NPOCTPAHCTB

®opmbl peaymzanuu: IIposepka 3aganus

Tun koHTpoABLHOr0 Meponpusitusi: Pacuerno-rpapuueckas padora

Bec xkonTposabHOro meponpusitusi B BPC: 1

IIpouenypa mpoBeaeHHsl KOHTPOJBHOIO Meponpusitusi: PacueTHoe 3ajaHMe BBINOJHAETCS B
dopme npomamnero 3azaHusd. CTyaeHTY HEOOXOAMMO pEHIUTh 3aJau4d PacuCTHOTO 3aJaHus
COIVIACHO HWHAMBHMIYyalbHOMY BapHaHTy. BelnmonHeHHble paboOThl CcHAIOTCA Ha IPOBEPKY
IIPENOAABATEIIIO.

Kpartkoe cogep:xxanue 3aganus:
KoHTposbHOE MeEpOINpUATHE OPUEHTUPOBAHO HA YMEHUS PEIIATh 33]1a4M TEOPUHU JIMHEUHBIX
MIPOCTPAHCTB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeT: pemars 3ajadd  TeOpUHU 1.Haiitu 6a3uc B HOANPOCTPAHCTBE, ABISAIOIIEMCS
JIMHEHHBIX IIPOCTPAHCTB JTMHEHHOU 000JI0YKOW CUCTEMBI BEKTOPOB

2.Haiitu 6a3uc B cyMMe JBYX JaHHBIX MOZAMNPOCTPAHCTB
3.Haiitu 6a3uc B nepeceyeHnn ABYX JaHHBIX
IIOANIPOCTPAHCTB

4.Haiitn 6a3uc B OPTOrOHAJIBLHOM JOTIOJTHCHUH K
MOANIPOCTPAHCTBY, 3aJAHHOMY KaK IIPOCTPAaHCTBO
pELIEHUI OTHOPOJHON CUCTEMbI TMHEMHBIX
areOpanyecknx ypaBHEHUH

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
OnucaHnue xapaxmepucmuxu 6blnoHeHus 3Hanus: Bee 3aanue BbIIOJIHEHO PABUIIBHO,
CYIIECTBEHHBIX 3aME€UYaHUN HET

Oyenka: 4
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 8bInoIHeHus: 3HaHus: Bee 3a7anre BHIIOTHEHO B CPOK, UMEIOTCS
BBIYUCIIMTEIIbHBIC OIMHOKH

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: He Bce 3a1aHne BBIMIOTHEHO TPaBUIIBHO,
UMEIOTCS CYIIECTBEHHBIC 3aMCUaHUS

Oyenka: 2
Onucanue xapaxmepucmuxu binoIHeHUs 3HaHus: BBITIOTHEHO MeHee ITOJIOBUHBI 3a/TaHHUS,
MMEIOTCS CYIIIECTBEHHBIC 3aMEUYaHMS.

KM-10. JInHelinble NpOCTPAHCTBA M JINHEHHBIE ONIePATOPHI

®opmbl peanuzanuu: buners! (MIcbMeHHBIH 0npoc)

Tun KOHTPOILHOrO MeponpusaTHs: KomiokBuym
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Bec koHTpOBbHOrO0 MeponpustTusi B BPC: 29
IIpouenypa npoBeaeHusi KOHTPOJbLHOr0 Meponpustusi: Kaxxnomy cryneHTy BbIOaércst OWier,
coJiepXalifil OJUH BOMPOC MO Teopuu U 3amady. Ha moaroroBky naércst 30 MUHYT, MOCJE YE€ro
OCYIIIECTBIISIETCSl YCTHBIN OMpOC Mo BompocaMm Ouseta. becena npu HeoOXOIUMOCTH MOXET ObITh
IIPOJIOJDKEHA 10 BCEW MTPOrpaMMe KOJIJIOKBUYMA.

Kparkoe conepxanue 3a1aHus:
KoHTposibHOE MepolpusaTHe OpPUEHTHPOBAHO Ha NPOBEPKY 3HAHMS TEPMHUHOJIOTUU U
OCHOBHBIX PE3yJIbTaTOB TEOPUU JIMHEHHBIX IIPOCTPAHCTB U JIMHEHHBIX OIIEPATOPOB U YMEHUS
HaXOJIUTh COOCTBEHHBIE BEKTOPHI TMHEHHBIX ONEPATOPOB

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE  PE3YJIbTAThI 1.Jluneiinoe mpocTpaHcTBO. ba3uc u pa3MepHOCTb.

TEOPHUH JIMHEUHBIX MPOCTPAHCTB U Teopema o cBs3u Mexay 0a3ucoM M Pa3MEPHOCTHIO.

JIMHEWHBIX ONEepaTOpPOB N3omophu3M JHHEHHBIX TpOoCTpaHCTB. Teopema 00
nzomoppusme.

IToampocTpancTBa JTMHEWHOTO MpOCTpaHcTBa. JInHEHHAs
o0oJiouka, €€ 6a3uc U pa3MEpPHOCTb.

CyMMa 1 niepecedeHure noarnpocTpancTs. Teopema o
Pa3MEPHOCTH CyMMBbI NOANPOCTPAHCTB. [Ipsimas cymma
noAnpocTpaHcTB. Kpurepuun npsmon CyMMbl
[Ipeobpa3oBanre KOOPAMHAT JIEMEHTA JIMHEWHHOTO
MIPOCTPAHCTBA IPU IEPEXo/ie K HOBOMY Oa3ucy.
EBknnioBo u yHuTapHoe npoctpaHcTBa. HepaBeHcTBO
Komm - bynsikosckoro. HepaBeHCTBO TpeyrojapHHUKa.
CyuiecTBOBaHHE B €BKJIMJIOBOM U YHUTApHOM
IIPOCTPAHCTBAX OPTOHOPMHUPOBAHHBIX OAa3UCOB.
IIponecc oproronanuzamuu ['pama - lImuara.
CBoiicTBa OPTOHOPMHUPOBAHHBIX 0OAa3UCOB.
OpTroroHanbHble U YHUTApHBIE MaTpPHUIIBL.
Onpenenurens ['pama u ero cBoiicTsa :
OpToroHanbHOE JIONOJHEHHE K MOANPOCTPAHCTBY, €TI0
CBOMCTBA.

JIuneiinsii oneparop. Matpuna onepartopa. CBs3b
MEXIy KOOpAMHATaMH 00pasa u mpoobpasa.
IIpeoOpa3oBaHue MaTpHULbl OrepaTopa Npu Mepexoie K
HOBBIM Oa3ucam. JleicTBUs HaJ JIMHCHHBIMU
olrepaTopamH.

OKBUBAJIEHTHbIE U 110100HBIE MaTpullbl. Kputepuit
9KBUBAJIEHTHOCTH NPSAMOYTOJbHBIX MaTPHII.

SAnpo u o6pa3 oneparopa. Panr u gedext JmHEHHOTro
onepatopa. Panr marpuiel oneparopa.

Teopema o cymMe panra u aedexra JUHEHHOTO
oreparopa.

OOGparublii oniepatop. Y CIOBUS 00paTUMOCTH OTiepaTopa.
Marpuia oOpatHoro omeparopa.

CobcTBEeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPbI
JINHEMHOTO oneparopa. JInHeHas HE3aBUCUMOCTh
COOCTBEHHBIX BEKTOPOB.

XapaKTepUCTUUECKU MHOTOUIEH JUHEWHOTO
orepaTopa, ero He3aBUCHMOCTH OT BbIOOpa Oa3uca.
Marpuia omneparopa B 06a3rce U3 COOCTBEHHBIX
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BEKTOPOB. Oneparop NpoCTON CTPYKTYPHI.

YMeTb: HaxoOuTh COOCTBEHHBIE 1.Haiinute pa3MepHOCTh JIMHEHHON 000JI0UKH CHCTEMBI
BEKTOPBI JINHEHHBIX OIIEPaTOPOB BEKTOPOB

e; ={3,—-1,0,1,4};e, ={2,1,-3,0,—2};e5 =
{—4,1,4,0,-1}e, = {1,1,1,1,1};
2.Haiitu coOCTBEeHHbIE 3HaYE€HUsI U COOCTBEHBIE BEKTOPBI
JIMHENHOIO OIeparopa, AEHCTBYIOLIErO B JIMHEHHOM
IPOCTPAHCTBE, 3a/laHHOI0 B HEKOTOpOM 0Oa3zuce
KBaJPAaTHOW MaTpULIEH.
3.Haiitu opToronanpHOe peoOpa3oBaHKe, IPUBOISIIICE
JAHHYIO KBaJIPATUYHYIO ()OPMY KAaHOHHYECKOMY BHUJLY.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmukiy 6bINOIHeHUs 3HaHUA: J|aHbl TIOJTHBIE U IPAaBUIIBHBIE OTBETHI HA
Borpockl oumiera.[lo oTBeTaM Ha JOMOTHUTEIBHBIC BOIPOCHI CYIIIECTBCHHBIX 3aMEUaHUil HET.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6bINOIHeHUs. 3HaHus: J|aHbl HE BIIOJIHE TIOJTHbIE, HO TIPAaBUIIbHEIC
OTBETHI Ha BONpockl Omiera.[lo oTBeTaM Ha JIOTIOJIHUTEIIBHBIC BOIIPOCHI OBUIH CYIIECTBEHHBIC
3aMeUaHusl.

Oyenka: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 30
Onucanue xapaxmepucmuxu 6blnoiHeHus 3Hanus. J|aHbl He BIIOJIHE TTOJIHBIC U HE BCE IIPABUIIbHBIC
OTBETHI Ha BOIPOCHI Omitera.llo oTBeTaM Ha JOMOJTHUTEIHHBIC BOPOCH! OBUIH CYIIECTBEHHBIC
3aMEYaHHMS.

Oyenka: 2
Onucanue xapakxmepucmuxu 6binoIHeHus sHanus: HeT HUKakoro oTBeTa Ha OAVH U3 BOIIPOCOB
6uera. [Ipu oTBeTax Ha JOMOIHUTENBHBIE BOIPOCH OOHAPYKEHBI CEPhE3HBIE MPOOEIB B 3HAHUAX
U B YMEHHUSX,CBSI3aHHBIX C KOHTPOJIUPYEMbIM YU€OHBIM MaTEPUATIOM.

KM-11. /IuHeiiHbIe HOPMUPOBAaHHbIE IPOCTPAHCTBA

®opmbl peaiausanuu: [luceMenHas padorta

Tun koHTpoabHOrO MeponpustTus: KonrponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 20

IIponenypa npoBeaeHusi KOHTPOJIbHOTO MeponpusaTHa: KaxxqoMy cTyneHTy BblaeTcsi Ouier, B
KOTOPOM COZEPKUTCA 3alaHue U3 TpEX 3aaad. Ha BeinonHenue 3aganus ngaérest 90 MUHYT

KpaTlcoe CoA€cpKaHME 3alaHUA:
KOHTpOJ’IBHaH pa60Ta OpUCHTHPOBAaHA HAa IPOBCPKY YMCHHA BBIYUCIIATH HOPMBI BCKTOPOB U

HOPMBI OIIEPAaTOPOB

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: BBIYUCIIATH HOPMBI 1.Haiitu nepByto U OECKOHEYHYIO HOPMBI JaHHOTO
BEKTOPOB U HOPMBI OIIEPATOPOB BEKTOpa N-MEPHOIO JIMHENHOTO IIPOCTPAaHCTBA
2.BbIYUCINTh CHEKTPATIBHYIO HOPMY OIlepaTopa,
3aJJaHHOTO0 MAaTpULIEW BTOPOTO MOPSAIKA .

3.HaliTu CUHTYJIsIpHBIE YUCTIa OTIepaTopa, 3aJaHHOTO
MaTpHULEN BTOPOro NMOpsiaKa
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4. Haiitn OECKOHEYHYI0O MAaTPUYHYIO HOPMY oOIlepaTopa
, CCJIM MaTpulia 5TOTr0 Oneparopa UMCCT BaHaHHblf/’I BHU/

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 8binoIHeHus 3Hanus: PEeIIeHbI BCe TPH 3a1a4H, CYIIECTBEHHBIX
3aMEYaHU HeT.

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8vinoHeHus 3nanus: PereHsl aBe 3a1a4u u3 TPEX, CYIMEeCTBEHHBIX
3aMEYaHU HeT.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax. 30
Onucanue xapakmepucmuku 6blnoJIHeHUs 3Hanus: PellieHa oiHa 3a1a4a u3 TpEX MpeIIoKCeHHBIX.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus snanus: He permeHo Hu oHoM 3a1a4un U TPEX
MPEITI0KECHHBIX.

KM-12. Teopusi IuHEHHBIX ONIEPATOPOB

®opmbl peanu3anuu: [[poepka 3aganust

Tun KOHTPOILHOTO MeponpusiTusi: PacuerHo-rpaduueckas pabora

Bec kouTposabHoro meponpusitusi B bPC: 1

IIpoueaypa npoBefeHUs] KOHTPOJBLHOr0 MeponpusATHsi: PacueTHOE 3aJaHHE BBITOJHSAETCS B
dopme nomamrHero 3ananHus. CTyAeHTY HEOOXOIUMO pEHIMTh 3a7auyd pacuyeTHOrO 3aJaHus
COTJIACHO HWHJMBHAYaJIbHOMY BapHaHTy. BbINONIHEHHBIE paboOThl CHAIOTCA Ha MPOBEPKY
MIPEINOAABATENIO.

KpaTKOC CoAcpKaHMuE 3alaHUA:
KOHTpOJIBHOe MEPONPUATUEC OPUCHTHPOBAHO HAa HPOBCPKY YMCHUA pCHIATH 3a/la4i TCOPHUU

JIMHEWHBIX OMEPaTOPOB

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMerb: pemarb 3aJadd  TEOpUU 1.C nomouib0 MaTpUIbl ONiepaTopa Mo KOOpAUHATAM
JUHENWHBIX ONEPaTOPOB BEKTOpa HallTH KOOPAHMHATHI €ro 00pa3a

2.Jlana MaTpuIia orieparopa B 0JTHOM Oa3uce U JaHa
MaTpulia epexoia kK apyromy 6asucy, Haiitu marpuiry
repexo/ia B HOBOM Oa3zuce

3.ITo matpurie oneparopa HalTH MaTPUILy OOPaTHOTO
oreparopa

4.Haiitiu coOCTBEHHBIC 3HAYCHHS U COOCTBEHHBIE
BEKTOPBI JINHEHHOTO OIepaTopa, 3aJaHHOr0 CBOEH
MaTpuLen

5.C nomormrsto meroaa ['pama-IlImMunra 6anbii Gazuc
peoOpa3oBaTh B OPTOTOHANIBHEIN Oazuc
6.IToampocTpaHCTBO 33a/1aHO KaK JIMHEWHAsT 000JI09Ka
cucteMbl BeKTopoB.HaiiTu 6azuc B OpTOroHaIbHOM
JIOTIOJTHEHU U

7.Marpuua oneparopa 3ajaHa B OpTOHOPMHPOBAHHOM
6asuce. Halitn MaTpuity conpsnkEHHOTO onpepaTopa
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8.Marpuna onepaTopa 3ajjaHa Kak KBajaparpas maTpula
TPETHETO MOPSIKA, Y KOTOPOH BCE TPH COOCTBEHHBIX

3Ha4YCHMS paznyHbl. Haiftw s)xopmaanoBy ¢hopmy 3Toi

MaTpUIIbI

9.HaiiTi mepByro, BTOPYIO U OECKOHEUHYIO MaTPUYHBIC

HOPMBI OIIEpaTopa, 3aJaHHOTO MaTPUIIEH TPETHETo

TopsIKa

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6blnoneHus 3Hanus: Be€ 3aanue BbIIOJIHEHI IPABUIIBHO,
CYLIECTBEHHBIX 3aME€UYaHUN HET

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuku eblnoaHeHus 3Hanus: Bee 3aaHue BBIIIOJHEHO B CPOK, HMEIOTCS
BBIYMCIIMTEIIbHBIC OIIUOKH

Oyenka: 3
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapakxmepucmuxu evinoanenusi snanus: He Bce 3a/1aHne BBIIMOJIHEHO PAaBUIIBHO,
UMEIOTCS CYIECTBEHHBIC 3aMCUaHUS

Oyenka: 2
Onucanue xapaxmepucmuxu binoIHeHUs 3HaHus: BBITIOTHEHO MEHEe IMOJIOBUHBI 3a/IaHUS,
UMEIOTCS CYIIECTBEHHBIC 3aMCUaHMsI.
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB NPOMEXYTOYHOM ATTECTAIIUA

1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

9K3AMEHAIIMOHHBIN BUJIET Ne 1 Ymeepiwcoaro:

Kagengpa MKM

M2U .
Juctunnuna Jinneiinast anredpa M aHaJWT. reOMeTpHUsl

Wuctutyr ABT :

1. Marpuupl. Onepanuu CIOXEHHS MaTpUL] U YMHOXKEHHMSI MaTpHIl Ha YHCIIO.
Oneparus TpaHCIIOHUPOBAHUSI MaTpULl, €€ CBOMCTBA.

2. OpHOpOIHBIE CHUCTEMBl JMHEHHBIX anreOpanyecKuxX ypaBHEHUH . IOHSATHE
0 0a3uCHBIX M CBOOOAHBIX HEHM3BECTHBIX, YCIOBHE
HETPUBUAIBHOU
COBMECTHOCTH OJTHOPOJTHOH CHCTEMBI.

3. JlokasaTh, UTO €CIH CHcTeMa CTONONOB MaTpuibl Al,A2,...,AK
JIMHEHHO He3aBucuMa, a cucreMa cToiadunos Al,A2,...,AK,B nuneiHo

3aBUCHMa, TO cTONIOel] B nuHEiHO BhIpakacTcsi uepes croadisl Al,A2,...,AK.

4. ChopmynupoBarb, B 4YEM 3aKIIOYACTCS ONTHYECKOE CBOHCTBO THIIEPOOIIEI.

IIpoueaypa nposenenust

OK3aMeH MpOBOJUTCA B MHCbMEHHO-yCcTHOW ¢opme. Ha mnoaroroBky otBera mpaércs 60
MuHyT.Kpome oTBera Ha Bompockl OwiieTa, CTYJAEHT JOJDKEH OTBETUTh Ha JIOMOJIHUTEIbHbIE
BOITPOCHI.

L. Ilepeuens Komnemenyuii/uHOUKAmMoOpPo8 u KOHMPOILHBIX 60ONPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerennus/Muankarop: N-lonk-1 JleMOHCTpUpYET 3HaHHE TEPMUHOIOTUU, OCHOBHBIX
pe3yJIbTaTOB U METOJI0B 0A30BbIX TUCIHUIUIMH B 00JaCTH MaTEMaTHUECKUX HayK

Bomnpocel, 3axanus
1.Marpuupl, ornepanuy HaJ HUIMHU, UX CBOWCTBA.
IIepecranoBku. Uucno pa3iauyHbIX NEpECTaHOBOK. IHBEpCHM U TPAHCIIO3UIIMH, CBSA3b MEXKIY
HUMH.
ITopcTanoBKU N -0 cTeneHU, UX YKCIO0. YETHBIE U HEUYETHBIC IMOJACTAHOBKH. Y MHOXKCHHE
MMOACTAaHOBOK, €ro cBoIcTBa. TOXICCTBEHHAS ITOACTAaHOBKA.
Omnpenenurens nopsiaka N . CBOMCTBA M BBIYKCIICHUE omnpeaenutens. Paznoxkenue
OTIPENICTTUTENS 10 CTPOKE WIIM IO CTOJOIY.
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MuHops! 1 ux anredpanyeckue aonoiHeHus. TeopeMa o MPOU3BEACHUN MHUHOpA Ha €ro
anredpanvecKoe IOMOJTHCHHE.

Teopema Jlannaca.

®opmyna bune — Ko

[IpaBuno Kpamepa.

OOpaTHas maTpuna .

Panr matpuisl. Teopema o 6azucHoM muHOpe. ClieACTBUS M3 TEOPEMBI O 0a3MCHOM MHUHOpE
Teopema o panre matpunpbl. Kputepuil JTUHEHHON 3aBHCUMOCTH CHCTEMBI CTOJIOIIOB.
Briuucienue panra mMaTpHIlbl

Teopema Kponekepa - Kanemiu.

OpHOpOIHBIE CHCTEMBI JTMHEWHBIX ajreOpandeckux ypaBHeHUU. CBOWCTBA peIICHHIA,
SKBUBAJICHTHOE MpeoOpa3oBaHue cUcTeMbl. ba3ucHbie 1 cBOOOAHBIC HEU3BECTHBIE, YCIOBHE
HETPUBHUAJIBHOW COBMECTHOCTHU. JIMHEHAs 3aBUCUMOCTb PELICHUM, CYIIECTBOBAaHUE
byHIaMeHTalbHOM cucTeMbl perieHuid. @opmysa o0IIero peumeHus.

HeonHopoaHbie cCTeMBbl JTMHEHHBIX anreOpandeckux ypaBHeHUH, popmyna obiiero
peuieHusl.

UccnenoBanue u pelieHue CUCTEM JIMHEHMHBIX YpaBHEHUU MeToaoM [aycca.
KommuiekcHbie uncia, GOpMbl 3aMTUCH, ONIEPALUA C KOMIUIEKCHBIMU YHCIIaMHU.
Mpmuorounensl, ux coiictBa Teopema besy. Teopema Buera. OcHoBHas Teopema anreOpsl U
e€ cneactBus. Pa3noxkeHre MHOTOUJIEHa C BEIIECTBEHHBIMU KO3 PHUIIMEHTaMU Ha
MHOKHUTEJH.

['eomeTpuyeckue BEKTOpPBI, Oll€palluyd HaJ HUMHU, CBOMCTBa omnepauuid. JInHennas
3aBUCHUMOCTb BEKTOPOB, €€ €OMETPUUECKUIA CMBICII.

Pasnoxxenue BekTopa mo 6a3ucy. Koopaunarel Bekropa. JIuHeliHbIe oniepaiuu HaJl
BEKTOpaMH B KOOPJIMHATHOW (hopme.

[IpsiMmoyrosbHas nekapToBa cucTteMa KoopauHat. OnpeneneHue KOOpAUHAT BEKTOpa Mo
KOOpJAMHATaM Haydajia U KOHIIA ; HAXOXKJIEHUE PACCTOSHUS MEXKY JBYMSI TOYKAMHU, JEICHHUE
OTpe3Ka B 3a/laHHOM OTHOILLIEHUHU.

IIpoekius BEKTOpa Ha OCh, €€ CBOMCTBA

CkansipHOoe MpOU3BEIECHUE BEKTOPOB, €r0 CBOICTBA.

BexTopHOe mpou3BeeHNE BEKTOPOB, €r0 CBOMCTBA.

CMenianHO€ NPOM3BENEHUE BEKTOPOB, EI0 CBOMICTBA.

[IpeoOpazoBanue MPSIMOYTOJIHLHOM IEKAPTOBOM CHCTEMBbI KOOPIUHAT HA IJIOCKOCTH.
PaznuyHble BHUIBI ypaBHEHHUM NPSIMOM Ha ILIOCKOCTH.

[IpeoOpa3zoBanre MpPSAMOYroJbHOM IEKapTOBOM CHCTEMbl KOOPAUHAT B MPOCTPAHCTBE.
Paznuunble BUIBI ypaBHEHUN TJIOCKOCTH.

B3anmHoe pacnosiokeHue ABYX IUIOCKOCTENM B MPOCTPAHCTBE. YTOJ MEXKIY MIOCKOCTSMH.
Pa3nuuHble BUABl ypaBHEHUH MNpPSIMOM B MPOCTPAHCTBE.

B3anmHOe pacmonokeHue NBYX MPSMBIX B IMPOCTPAHCTBE.

Onnuric. BeIBoJT KaHOHUYECKOTO YpaBHEHHMsI, UccleoBaHHE ero ¢GopMbl. IUpeKTpucs
DJUINTICA, UX CBOMCTBO. ONTHYECKOE CBOMCTBO DINIMIICA.

['unep6ona. BeiBoag KaHOHMYECKOTO ypaBHEHUSs, uccienoBanue €€ ¢GopMbl. JJupekTpucs
runepOosbl, UX CBOMCTBO. ONTHYECKOE CBOMCTBO THIEPOOJIBI .

[TapaGomna. BeIBOJ KaHOHMYECKOTO YpaBHEHHS, UccienoBaHue e€ ¢Gopmbl. OnTudyeckoe
CBOICTBO mapaboJIbL.

DJUIATICOU] : €T0 KaHOHUYECKOoe ypaBHeHHe, hopma u

pacrosoXkeHne B KAHOHUYECKOM cucTeMe KOOpJIMHaT.

['unep6onouIbl : UX KAHOHUYECKHE YpaBHEHHs, (opMa M PacHoJOKEHUE B KAHOHMUYECKOM
CUCTEME KOOpIMHAT.

Konyc : ero kaHoHn4Yeckoe ypaBHEHHUE, popMa M PACIOIOKEHHE B KaHOHUYECKOW CHCTEMeE
KOOpJMHAT.
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[Tapabonouasl : ©X KaHOHUYECKUE YpaBHEHHs, JopMa U PaCIOIOKEHUE B KaHOHUYECKOH
cUcTeMe KOOpAMHAT.

Hunuuaps! : UIX KaHOHWYECKHE ypaBHEHUs, (opMa M pacHojOKEHHE B KAHOHHYECKOU
cucTeMe KOOpAMHAT.

2.BBIYUCIUTD TaHHBIN OMNpPEETUTENb.
Haiitu oOpaTHy!O K JaHHON MaTpHIle BTOPOTO MOPSAKA
BbruuciuTh paHr JaHHOW MaTPHILI U YKa3aTh Oa3UCHBIH MHHOP.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHbBIX 3HAHU I
1.
1. !) NoacumTaTtb YMCNO UHBEPCUIA B NnepecTaHoske (1,4,7, ...,3n-2,2,5,8,...,3n-1, 3,6, 9,...,3n)

OTBeTHI:
n(n+1)/2 , n(2n+1), n(n-1)/2, 3n(n-1)/2, 3n(n+1)/2
Bepwbiii otBer: 3n(n-1)/2
2.2) BeIUUCIUTE ONpEAeIUTeNb MOPSAKA N,3JIEMEHTHI KOTOporo uMerot Bus : a(i,j) = min(i,j).
OTBeTHI:
n; n-1;2n-3;1; -1;0
Bepnsiit otBeT: 1
3.3) Beruucnuth onpenenutens [V nmopsaka, ctpoku kotoporo umeror Bun : (0,1,1,1),
(1,0,1,1),(1,1,0,1),(1,1,1,0),
OTtBeTsI:
0, -1 -3,2 41
BepHsiii otBeT: - 3
4.4) Haiitu matpuny B, o6patHyto k matpuie A, ctpoku kotopoit (3,2 ) u (4, 3)

OTBETHI:
B=4-3;B=2-3;B=12;B=3-2; B= 5-2
-1 2 -3 4 -4 3 -4 3 31

Bepusrii otBer: B=3-2 -43
5.5) BBIYHCITHTH paHT MAaTPHIIBI, CTPOKH KOTOPO# mpuBeaeHsl Hike :( 1, -3,2,4 ),
(-3,2,1,0),(-1,-4,5,8)

OTBeTHI:
1; 2; 3;4;

BepHnrriit otBeT: 2
6.6) Haiitu pyHaaMeHTaIbHYIO CHCTEMY PELICHUI JaHHOW CUCTEMbI ypaBHEHUII :
X+y+z=0;3x+3y+3z=0

OTBeThI:
[ (1’11'2) 1(111’0)’('211’3)] ; [ (11'211)’('2’111)1(111"2) ]a [ ( 01010)’('312’1) ]a
[(11'310) ) ( 1!'312)]1 [(1!'1!0)! (0’1!'1)]

Bepwsrii otBer: [ (1,-1,0), (0,1,-1)]
7.10) Jloxasath, uto BekTopbl el = {1,1,1},e2={0,1,1},e3={0,0,1 } obpazytor
6a3uc. Haiitu
pasnoxxenue Bekropa X = { 2, 3, - 1} mo atromy 0azucy

OTBeTHI:
X=2el-4e2+5e3;X=3el-4e2+2e3; X=2el+3e2-4¢€3,;
X=4el+3e2+e3; X=2el+e2-4e3

Bepnsrit otBer: X =2 el +e2 -4 €3
8.11) Beruucnuth miomniaas tpeyroibauka ABC 1o koopauHaTaM €ro BEpIIUH :
A(1,2,0), B(3,0,-3), C(5,2,6)

OTBeTsI:
8,10, 12,14, 16



Bepusiii otBeT: 14
9.12) Haiitu 00bEéM mapauienenuiesa, IOCTPOCHHOTO Ha BeKTOpax a = { 5, -3, 2},
b={1,4,-1}, ¢ ={3,2,0}

OTtBeTsI:
3,12,5,1,2

Bepnsiit otBeT: 1
10.16) Haiitu paccrosinue oT Toukd M (- 3,-7,-3) 10 IUIOCKOCTH, 3aJaHHON ypaBHECHHEM

2X-2y-2+16=0

OTBeThI:
3,7,9,12, 14

Bepnblii otBeT: 9
11.17) OnpenenuTs TUI MIOBEPXHOCTH BTOPOTO IOPSIKA, 33JaHHOM ypaBHEHHEM
X*X+Y*Y -2*Z2=0

OTtBeTsI:
Ommurncons . OAHONOIOCTHEIN runiepOoon . J[BymoIoCTHBIN THTIEpOOIONI.;
['unep6onuueckuii napadonouna. Konyc.

Bepnsiii orBeT: Konyc

2. Komnerennusi/Ungukarop: U1-2onk-1 Mcnonb3yer 6a3oBbie 3HAHUSA U METOIbI
MaTeMaTUYECKUX HAYK JJIsl PEUICHUS MPUKIIAHbIX 3a/1a4

Matepuanbl /151 IPOBEPKH OCTATOYHbIX 3HAHUM
1.7) Haittu oO1iee pelieHue ciaeayromeid OJHOPOAHOW CUCTEMHBI : X + 2y + 3z =0,
X+y+z=0,2x+3y +4z=0
OTBeTHI:
[C1(-2,1,1)+C2(1,-2,1)]; [C1(-2,1,1)];
[C1(-3,1,2)+C2(2,-3,1)]; [C1(1,-2,1)]; [C1(2, -1,-1)+C2(2,-2,0)];
Bepmsrii oter: [ C1( 1, -2, 1)]
2.8) HaiiTu o0miee pemeHue cleayroneil HeoJHOPOIHOW CUCTEMBI : X + 2y = -1,
2X+5y-3z=-7,4x+9y -3z=-9
OTBeTHI:
[C1(-3,1,0)+C2(6,2,1)+(0,-1,0)]; [CL(2,1,4)+C2(6,-3,-1) + (8 ,-1,3)];
[C1(-3,2,1)+(8,-20)]; [C1(-6,3,1)+(9,-50)]; [C1(-3,1,0)+(7,-50)];
Bepmsrii oter: [C1( -6, 3, 1) +(9,-5,0)]
3.9) BeImoaHUTE cleayromue 1eHCTBUS ¢ KOMIUIEKCHBIMY unucnamu: Z1- Z2; Z1/73, ecnn
Z1=1-310;22=2+1;2Z3=3+4i
OTBeTHI:
Z1-72=-1+4i; Z1/2Z3=-7/25-i11/25
Z1-72=-1-41; Z1/Z3=-9/25-113/25
Z1-72=-1-31i; Z1/Z3=8/25-16/25
Z1-72=-2-41; Z1/Z3=-4125-1211/25
Z1-72=1+61; Z1/Z3=-18/25-119/25

Bepusriii otBet: Z1 -Z22=-1-41;21/2Z3=-9/25-113/25
4.13) Hanucath ypaBHEHHE IIOCKOCTH, MPOXO/IAIICH Yepe3 TPH 33JJaHHbIE TOYKH :
A(-1,2,0), B(413) C(-20,3)
OTBeTHI:
3X-4y+12z-37=0; 4x-7y+11z-7=0; 5x+12y+2z-10=0;
3x-18y-11z+39=0; 7x+5y+6z-41=0;

Bepnsrit otBet: 3x-18y-112+39=0
5.14) Hanwmcatp ypaBHEHUE TUIOCKOCTH,TAPAIIIEIEHOMN IJIOCKOCTH, 33IaHHOH yPBHEHUEM
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5x-2y+62z-12=0u npoxoxasimeii yepe3 Touky M (2,-3,1)

OTtBeTsI:
7X-3y+4z-11=0; 3x-7y+2z-21=0;, x-5y+32-32=0
5x-2y+62z-22=0; 3x-y+5z-12=0

Bepuslii otBet: S5x-2y+62-22=0
6.15) Haiitu TOuKy niepeceucHust M IpsAMOi, 3a1aHHOM ypaBHEHUAMHU X = -3 +1;y =2 +1;
Zz=-2+2t, cIUIOCKOCTHIO, 3aJaHHON ypaBHeHHEM X +2y-Z2-5=0

OTtBeTsI:
M(1,6,3);, M(-2,3,2); M(-1,4,2); M(2,3, 1); M(1,-3,2);

Bepusiit otBer: M (- 1,4, 2)

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu gvinoanenus 3nanus: Ouenka "OTJIMYHO" BeicTaBisieTcs
CTYJICHTY,TPaBUJILHO BBHIMOJIHUBIIEMY MPAKTHYECKOE 3aJaHue, KOTOPBIH MOKa3aj MpHu OTBETE HA
BOIPOCHI HK3aMEHALIMOHHOTO OMIeTa ¥ Ha JJOTOJHUTEIbHBIE BOPOCHI, UTO BIAJCET MAaTEPUATIOM
M3y4YEHHOU JUCIUIUIMHBI, CBOBOJIHO IPUMEHSET CBOU 3HAHMS JIs1 OOBSICHEHUS PA3JIMYHbIX SIBJICHUI
U peleHus 3aaa4

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinonanenus 3nanus: Ouenka "XOPOILLO" BeicTaBnsercs
CTY/ICHTY,ITPAaBUJIBHO BBIOJHHUBILEMY IIPAKTUYECKOE 3a/IaHUE U B OCHOBHOM ITPABHIILHO
OTBETHBIIIEMY Ha BOIPOCHI SK3aMEHAIIMOHHOTO OWJIeTa ¥ Ha JIOTIOJTHUTEIBHBIC BOIIPOCH, HO
JIOITYCTUBIIIEMY IIPH STOM HETIPUHIIMITHAIBHBIC OITUOKH

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50

Onucanue xapaxmepucmuxu evinoanenus 3nanus: Ouenka " YIOBJIETBOPUTEJIBHO"
BBICTABJISIETCS CTY/IEHTY, KOTOPBIH B OTBETaX Ha BOIPOCHI 3K3aMEHAIMOHHOTO OUJIeTa JOMYCTHII

CYIIECTBEHHBIE U Ja)Ke TpyOble OIMOKH, HO 3aT€M HCIIPABIII X CaM, a TAK)KE HE BBITOIHUII
MIPAKTUYECKOE 33/1aHUE U3 SK3aMEHAI[MOHHOT0 Oniera, Ho TM00 HaMeTHJ1 MPaBUIIbHBINA MYTh €ro

BBITIOJIHEH U, JTHOO 0 YKa3aHHUIO SK3aMEHATOpa PEII APYTYIO 3a7ady U3 TOTO Ke pajerna

T CLUTUTMHBI

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanua: Onenka "HEY JIOBJIETBOPUTEJIbHO"
BBICTABJIIETCS CTYJEHTY, KOTOPBIN: a) HE OTBETUJI Ha BOIIPOCHI SK3aMEHAIIMOHHOTO OUJIETB U HE
CMOT PeluTh , INO0 HAMETUTh MTPABUIIbHBIN ITyTh PELICHU 33aa4u U3 Ouiera; 0) He CMOT PELIMTb,
100 HAMETUTD MPABWJIbHBIHN MyTh PELICHU 331a4U U3 IK3aMEHAllMOHHOT O OUJieTa U Ipyroi
3aJ1a4M Ha TOT K€ pa3Jell JUCLIUILINHBL, BBIIaHHOW B3aMEH HEE.

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cooTBETCTBUHM ¢ [lonoxeHnem o OalIbHO-PEUTHHTOBOM CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U AK3aMEHAIMOHHOM COCTABJISIOIINX

2 cemecTp

®DopMa NPOMEKYTOUYHOM aTTecTaluu: DK3aMEH
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IIpumep Onnera

3K3AMEHAIIMOHHBIA BWJIET Ymeeporcoaro :
Kadenpa MKM
MDOH Jucrummmaa JA u AT
MNucturyr

1. OneparopHblii MHOTOWIEH, ero cBoHcTBa. CylIecTBOBaHHE Yy oOmepaTopa
MHBAapUAHTHOTO TOANPOCTpaHCTBa pazmepHoctd (M —1).

2. Hopma nuneitnoro omneparopa . [logunnéanas HopMa U €€ CBOMCTBA.

3. Haiitu >xopmaHoBy ¢GopMy HaHHOW MAaTpHIIHI :

4. Kakoe 0TOOpakKeHHE HA3bIBACTCS H30MOP(HU3IMOM ?

IIpoueaypa nposenenust

DK3aMeH TPOBOJUTCS B MHCBMEHHO-yCTHOW (opme. Ha moaroroBky ortBera maércs 60
MuHyT.KpomMe oTBeTa Ha BONPOCHI OWJIETa, CTYIEHT JOJDKEH OTBETUTh HA JIOMOJIHUTEIHHBIC
BOTIPOCHI.

|. Ilepeuens Komnemenyuit/unouKamopos u KOHMPOJIbHLIX 6ONPOCOE NPOBEPKU PE3YIbINAMOE
0C60EeHUA OUCYUNIUHDL

1. Komnerennus/Muankarop: N-lonk-1 JleMOHCTpUpYET 3HaHHE TEPMUHOIOIUU, OCHOBHBIX
pPe3yJbTaTOB U METO/I0B 0A30BBIX IUCUUIUIMH B 00J1aCTH MaTeMaTHUYECKUX HayK

MarepuaJsl )i NIPOBEPKU OCTATOYHBIX 3HAHUI
1.

1. 1) HalTti pasmepHOCTb NOANPOCTPAHCTBA S N-MEPHOro KOOPAMHATHOIO NPOCTPAHCTBA, KOOPANHATBI
BEKTOPOB KOTOPOro CBA3aHbl COOTHOWEHUAMM : X1+X2+X3+...+Xn = 0 ; X1-X2+X3+X4+...+Xn = 0.

OTBETHI:
dim(S) =n; dim(S)=n-1; dim(S)=n-2; dim(S)=n-3;

Bepusrit otBet: dim(S) =n - 2
2. 3) IloampoctpanctBo L1 siBisieTcst TMHEWHOW 00O0JOYKOW CHUCTEMBI BEKTOPOB
A1=(12,0,-1);A2=(1,1,1,0) a moampocTpancTBo L2 siBiisseTCs JTMHEHHOW 000I0UKOM
cucrembl BekTopoB B1=(1,0,1,0);B2=(1,3,0,1). Haiitu pa3smMepHOCTb CYMMBI S
3THX TMOANPOCTPAHCTB.
OTBeTHI:
dim (S)=1;dim (S)=2; dim(S)=3; dim(S)=4
Bepnsiii otBeT: dim (S) =3
3. 4) TloampoctpancTBo L1 siBisleTcst auHEHHOW 00O0J0YKOW CHCTEMBI BEKTOPOB
A1=(4,3,9,1,-3);A2=(2,-2,5,4,0), a moanpoctpaHcTBO L2 siBysieTCs JTHMHEUHOU
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obosoukoii cucrembr BekTtopoB B1=(2,3,-3,1,7); B2=(1,2,-3,7,1);B3=(1,2,-
2,3,-8). Haiitn pasmepuoctu moampoctpancts L1, L2 u L1+L2 u BBISICHUTD, SBIISIETCS
JU CyMMa 3TUX IOJIIPOCTPAHCTB IIPSMON CYyMMOM.

OTBETHI:

1) dim(L1) = 2; dim(L2) = 2; dim(L1 + L2) =5; Cymma Henpamas.

2) dim(L1) =1; dim(L2)=3; dim(L1 + L2)=4; Cymma mpsimas.
3) dim(L1) =2; dim(L2)=3; dim(L1 +L2)=15; Cymma mpsmas.
4) dim(L1) =1; dim(L2)=2; dim(L1 + L2)=2; Cymma Henpsmasi.

Bepusriii otet: 4) dim(L1) = 2; dim(L2) =3; dim(L1 + L2) = 5; Cymma npsimast.
4. 6) IommpocrpanctBo L1 sBasieTcs NUHEHHONH 000JIOYKONH CHCTEMBI BEKTOPOB
A1=(5,4,6,1,8);A2=(4,-2,4,-3,7), a noanpoctpaHcTBo L2 siBjiseTCs JIMHEHHON

obomoukoii cucrembl BekTopoB B1=(3,5,54,6); B2=(2,-1,3,0,5).
Halitu Ga3uc B mepecedeHHH 3THX IMOANPOCTPAHCTR.
OTBeTHI:

1) e1={1,1,1,-1}; e2={1,0,1,-1};
2)el={1,-1,1,-1}
3)e1={0,0,1,1}; e2={1,1,0,-1};
4)el={1.2,3,4}

Bepwusrii otBer: 2) el = { 1,-1,1,-1};
5. 7) JluneitHoe MPOCTPAaHCTBO L —3TO MHOKECTBO DENIEHHUH OXHOPOJHOM CHCTEMBI
YpaBHEHUN:
2X+7Y-3Z2=0
SX+4Y+ Z=0
X-10Y+7Z2=0.
Haiitu 0Oa3zuc B OpTOroHalnbHOM JONOJHEHUU L
OTBeThI:

1)el={2,7,-3};e2={10,-12,1};
2)el={2,7,-3};e2={5,4,1};
3)el={1,4,5};e2={1,-1,0};
4)el={7,11,-2};e2={1,-10,7};

Bepwubrii otBer: 4) el = {7,11,-2};e2={1,-10,7};
6. 8) Boruucauth onpenenurens ['paMa JTaHHOW CHCTEMbI BEKTOPOB M PEIIUTh BOMPOC O €€
nuHeiHon 3aBucumoctu  A1=(3,-2,1,0,5);A2=(1,-3,5,4,-1);A3=(1,4,-9,-8,7
),

€CIIM KOOPJHMHATHl BEKTOPOB JIaHbl B OPTOHOPMHUPOBAHHOM Oa3uce.

OtBerTsI:

1) Onpegenutens Npama paseH 1> 0, cMcTemMa BEKTOPOB JIMHEMHO HE3aBUCUMA ;

1. 2)Onpepenutens Npama paseH 0, cucTema BEKTOPOB IMHEWHO HE3aBUCUMA ;
3) Onpegenutenb Mpama paseH -1 < 0, cMCTeMa BEKTOPOB JIMHEMHO 3aBUCMMA ;
4) Onpegenutens Mpama paseH 0, cMCTeMa BEKTOPOB IMHEMHO 3aBUCUMA ;

Bepusliit otet: 4) Onpenenurens ['pama paBen 0, cucreMa BEKTOPOB JIMHEHHO 3aBUCUMA ;
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7. 9) Jlns 6azuca el =(8,7,4);e2=(9,8,7);e3=(9,8, 6), KoOpaAUHATEI KOTOPOTO
JlaHbl B

HEKOTOPOM OpPTOHOPMHUPOBAHHOM Oa3uce, HaWTH JBOWCTBEHHBIN Oas3ucC.

OTtBeTsI:

1) g1={8,-9,0}, g2={10,-12,1},g3={-17,29,-1};
2) gl={-1,1,0}, g2={9,-1,1},83={7,2,-1};

3) gl={1,-1,3}, g2={6,-4,1},g3={5,12,-19};
4) gl={21,-7,4}, g2={8,-2,3},83={4,1,-5};

Bepusriii oter: 1) gl={8,-9,0},92={10,-12,1},03={-17,29,-1};
8. 11) Haiitu >xopmaHoBY (OopMy HAaHHOW MaTpHIIBI, CTPOKHA KOTOPOM uMeroT Bua : (7, 3
)(-3,1)

OTBETHI:

1) cTtpoku matpuybl (3 0). (0 5);
2) cTpoku maTtpuubl (3 1). (0 3);
3) ctpoku maTtpuubl (4 0). (0 4);
4) cTpoku maTpuusl (4 1).(0 4);

Bepuriit oteT: 4) ctpoku matpuiisl (4 1). (0 4);
9. 13) Jlyist KprBOit BTOPOro MOPs/IKa, 3aJaHHOM ypaBHEHHEM 9XxX -16YyYy - 6X + 8 -144 = 0,
COCTaBHUTh KAaHPHUYECKOE YPABHEHHUE U OTIPENICIIUTh THIT KPHBOK
OTtBeTsI:
1) kpuBas mapaboma; (X*x)/18 - (y*y)/9 =1
2) kpuBas runepoona; (x*x)/18 - (y*y)/4 =1
3) kpuBas smmrc; (X*Xx)/18 + (y*y)/9=1
4) kpuBas runepoona; (X*x)/16 - (y*y)/4 =1
Bepusriit otBeT: 4) kpuBas rumnepoona; (x*¥x)/16 - (y*y)/4 =1
10.14) Haiitu nepByro U OECKOHEUHYIO MaTpUYHBIC HOPMBI JIMHEWHOTO OmpepaTopa,
3aJ]aHHOT'O MATPHUIICH,CTPOKU KOTOpoi umerot Bua : ( 5,2,-7),(-1,4,8),(3,9,1).
OTBeTsI:

1) nepean Hopma = 13 ; 6eckoHeuHaa Hopma = 19;
2) nepBas HopMa = 16 ; 6eckoHe4YHas Hopma = 14;
3) nepBas Hopma = 14 ; 6eckoHeYHas Hopma = 16;
4) nepsas Hopma = 19 ; beckoHe4yHasa Hopma = 13;

BepHprlii oTBeT: 2) nepBas HopMa = 16 ; OeckoHeuHast HopMa = 14;

2. Komnerennusi/Unaukarop: U1-2onk-1 Micionp3yer 6a3oBbie 3HAHUS U METOIbI
MaTeMaTUYECKUX HAYK JJIsl PENICHUS MPUKIIAIHBIX 3a/1a4

Bomnpocel, 3axanus

1.

1.
1) bynet v AnHenHbld onepatop A: R3-> R3,, umetowmii B HeKOoTopom 6asuce matpuuy,
3aaHHyI0 no ctpokam:(4,-3,1),(2,5,-4).(8,1,-1), ocywectsnatb nsomopdunsm ?

2) HaiiTu pa3MepHOCTh MOANPOCTPAHCTBA, SBISIOIIETOCS JTHHEHHOH 000I0YKOi

cleayrouen
cucteMbl BekTopoB: Al =(2,11,2,3,-8);A2=(0,-4,2,0,2);A3=(1,1,0,5,-4);
A4=(1,6,4,-2-2).

3) IoampoctpancTBo L1 siBisieTcst TUHEHHOW 00OJIOYKOW CHCTEMBI BEKTOPOB
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A1=(3,-3,2,2,-1);A2=(-3,-1,0,1,2); A3=(0,-4,2,3,1), a moampocCTpaHCTBO
L2 aB-
JsieTCsl JIMHEHHO# 000s10uKoi cuctembl BektopoB Bl=(-1,4,6,1,0);B2=(3,7,-1, 2,
5).
Haiitu pa3MepHOCTb CyMMBI 3THX IOANPOCTPAHCTB.
4) TloxmmpoctpanctBo L1 sBisieTcs NUHEHHONH 0OOJIOYKONH CHCTEMBI BEKTOPOB
A1=(3,-3,2,2,-1);A2=(-3,-1,0,1,2); A3=(0,-4,2,3,1), a moampocTpaHCTBO
L2 aB-
JsieTCs JIMHEHHO#M 000s10uKoi cuctembl BektopoB Bl=(-1,4,6,1,0);B2=(3,7,-1, 2,
5).
Haiitu pa3MepHOCTb CyMMBI 3THX IOANPOCTPAHCTB.
5) Jlns Gasuca el =(8,7,4);e2=(9,8,7);e3=(9,8, 6), koopauHATEl KOTOPOrO IaHBEI
B
HEKOTOPOM OPTOHOPMHPOBAHHOM 0a3uce, HAWTH JBOWCTBEHHBIN Oa3ucC.
6) BbsicHUTB, OyayT i TOJO00HBI MAaTpPHIIbL, 3a7aHHbIe cTpokamu ( 5. 4). (3,2) u (2,3),
(4,5).

7) Haiitn cOOCTBEHHbIC 3HAUCHHUS M COOCTBCHHBIE BEKTOPHI JHHEHHOIO OIEpaTopa,
3aJJaHHOTO

B HEKOTOpOM 0a3uce cienyromei MmaTpulel. 3agaHHoi crpokamiu : (5,4),(1,2)
8) Jlokasatrh, 4TO €CIId OmepaTop A — IPOCTOM CTPYKTYpBI, TO €ro 00pa3 U sapo He
coJiepkar

00X HEHYJICBBIX BEKTOPOB.
9) Haiitu »xopaaHoBy (opMy JaHHOW MaTpHIBI , 3aJaHHOM cTpokamu : (7,2 ) ,(2, 4).
10) Ilycte A - HOpMmanbHBIN omepaTop. JlokaszaTh, 4To st Jr000ro MHOrowieHa F(z)
onepaTopHblii MHorowieH F(A) Takke OyaeT HOpMalbHBIM OINEPATOPOM. .
2.Teopema o cBsI3U MeXAy 0a3UCOM U Pa3MEPHOCTHIO.
Teopema 06 usomoppusMe JIUHEHHBIX MPOCTPAHCTB.
Teopema 0 pa3MEpHOCTH CYMMBI JBYX IOANPOCTPAHCTB.
HepasenctBo Komu-ByHSKOBCKOTO A7isi €BKIUA0BA TPOCTPAHCTBA.
HepaBeHCTBO TpeyroibpHHKA JUIi YHUTAPHOTO IPOCTPAHCTBA.
CBolicTBa OPTOHOPMHUPOBAHHBIX 0a3KCOB
Marpuia TMHEHHOTO ONepaTopa, AEMCTBYIOIIErO B MPOCTPAHCTBE X, MPH MEPEX0]I€ K HOBOMY
6azucy.
Kpurepuil 5KkBUBaJIEHTHOCTH JBYX MAaTpHI OJMHAKOBOI'O pa3smepa.
Teopema o cymme paHra u Aedexrta JTUHEHHOTO omepaTopa.
3aKOH MHEPIMH KBAJIPATHYHBIX (HOpM
Kputepuii CunbpBecTpa MOJOKUTENBHON ONPENETEHHOCTH KBAJAPATHYHON (OPMBL.

MaTepna.m)l AJIA MIPOBEPKHU OCTATOYHBIX 3HAHHUM

1. 2) Haiitu pa3mMepHOCTb MOANPOCTPAHCTBA S, SIBISIOMIETOCS JUHEHHONH 000JIOYKOM
cleayrouen
cucrteMbl BekTopoB: Al1=(2,11,2); A2=(0,-4,2);A3=(2,7,4);A4=(2,15,0).
OtBerTsI:
dim(S) = 1; dim(S) =2; dim(S) =3; dim(S) =4,
Bepnsiii otBet: dim(S) =2
2. 5) IoampoctpanctBo L1 sBisieTcss TMHEHHOW O00OJOYKOH CHCTEMBI BEKTOPOB
A1=(3,-3,2,2,-1); A2=(-3,-1,0,1,2); A3=(0,-4,2,3,1), a moampocTpaHCTBO
L2 saB-
JsieTCs JIMHEHHO# 000510uKkoii cuctembl BektopoB Bl=(-1,4,6,1,0);B2=(3,7,-1, 2,
5).
Haiitn pa3MepHOCT CyMMBI 3THX HMOANPOCTPAHCTB.

29



OTBETHI:

1. 1)dim(L1+12)=5; 2)dim(L1+12)=4; 3)dim (L1 +12)=3; 4)dim (L1 +12)=2;

Bepusriii otet: 2) dim (L1 +L2)=4
3. 10) Haiitu coOCTBCHHBIC 3HAYCHHS U COOCTBEHHBIE BEKTOPHI JIMHCHHOIO OIeparopa,
3aJaHHOTO

B HCKOTOpOM 0asmce CIEeIyIOmEH MaTpHUICH, CTPOKH KOTopoi uMeroT B (5, 4 ) u (
1,2)

OtBeThI:
1. 1) CobctBeHHble 3HaveHuA L1 =1, L2 = 6; n cobcTBeHHble BeKTopbl e1={1, -1}, e2 = {4, 1},
2. 2) CobcrBeHHble 3HauyeHua L1 =2, L2 = 5; n cobectBeHHble BekTopbl €1={2,-5},e2 ={3, -1},
3. 3) CoberBeHHble 3HaueHua L1 =3, L2 = 4; n cobectBeHHble BekTopbl e1={3,-2 },e2 ={6, -7},
4. 4) CobcTBeHHble 3HadYeHus L1 =4, L2 = 3; u cobcTBeHHble BekTopbl e1={4, -1}, e2 ={5, 4},
Bepnpniii otBet: 1) CoOcTBeHHbIe 3HaueHus L1 =1, L2 = 6; u coOcTBeHHBIE BEKTOPHI €1={
1,-1}, e2={4,1},
4, 12) HaliTu KaHOHWYECKHH BHJ KBaApPaTHUYHON (HOPMBI
TFXI*XL + 7*X2*%X2 + 7*X3*X3 + 2*X1*X2 + + 2*X1*X3 + + 2*X2*X3 , k koTopomy
OHa MOPUBOJUTCA
MOCPEACTBOM OPTOTOHAIBHOTO IMPEOOpPa3OBaHUS TEPEMEHHBIX.
OTBeETHI:
1. 1) 3*Y1*Y1- 2*Y2*Y2 +6*Y3*Y3;
2. 2) 4*Y1*Y1+ 2*Y2*Y2 +5*Y3*Y3;
3. 3) 6*Y1*Y1+ 6*Y2*Y2 +9*Y3*Y3;
4. 4) 3*Y1*Y1- 4*Y2*Y2 -8*Y3*Y3;

Bepusiit otBet: 3) 6*Y1*Y1 + 6*Y2*Y2 + 9*Y3*Y3 ;
II. Onucanue wkanvl ouenusanus

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoanenus snanus: Ounenka "OTIIMUHO" BeicTaBisgercs
CTYJEHTY,[IPAaBUJILHO BBIIIOJIHUBILIEMY MTPAKTUUECKOE 3aJJaHIE, KOTOPBIM [MOKa3ajl Mpy OTBETE Ha
BOIPOCHI 9K3aMEHAIIMOHHOI 0 OMJIeTa U Ha JIOTOIHUTENIbHbIE BOIIPOCHI, UTO BJIaJIeeT MaTepHaloM
M3Y4YEHHOH JAMCLUIUIMHBI, CBOBOAHO IPUMEHSET CBOM 3HAHUS /17151 OOBSICHEHUS pa3IMYHbIX SBJIECHUIN
U peleHus 3ana4

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuru svtnoanenusi 3uanus. Ouenka "XOPOILIO" BeicTaBnsgeTcs
CTYJCHTY,IIPABIJILHO BBIITOJIHUBIIEMY MTPAKTUYECKOE 3aJaHUE U B OCHOBHOM MPaBUILHO
OTBETHUBIIIEMY Ha BOTPOCHI 9K3aMEHAIIMOHHOTO OWJIETa M Ha IOTIOJIHUTEIBHBIE BOIPOCHI, HO
JOMYCTUBIIEMY TPU ATOM HEMPUHIIUITUATHHBIE OLTHOKU

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu svinoanenus 3uanus. Ouenka " Y IOBJIETBOPUTEJIBHO"
BBICTABJISICTCS CTY/ICHTY, KOTOPBIM B OTBETaX Ha BOIMPOCHI 3K3aMEHAIMOHHOTO OHMJIETa JOMYCTHII
CYIIECTBEHHBIC U JaKe rPyOble OIHUOKH, HO 3aT€M MCIIPABHJI MX CaM, a TAK)KE HE BBITOJHIIT
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MPAKTUIECKOE 3aJaHIe U3 dK3aMEHAIIMOHHOTO OnieTa, Ho JTM00 HAaMETUJ MPAaBUIIBHBIN MYTh €r0
BBITIOJTHEHU S, TUOO M0 YKA3aHUIO dK3aMeHaTOpa pelni APYTrylo 3a1auy U3 TOTO XK€ pazena
JUCIUTUTUHBI

Ouenka: 2
Onucanue xapaxmepucmuxu evinonnenus 3nanus: Ouenka "HEYJJOBJIETBOPUTEJIBHO"
BBICTABJISICTCS CTY/ICHTY, KOTOPBIH: a) HE OTBETHJI Ha BOIPOCHI IK3aMEHAIIMOHHOTO OUJICTB U HE
CMOT PeUIuTh , MO0 HAMETUTH MPABWIBHBIN MTYTh PEIICHUS 3aa4u U3 Ouiera; 0) HE CMOT PEIIUTh,
1100 HAMETHUTh TPABWIIBHBINA MYTh PEIICHUS 3a/1a4H U3 SK3aMEHAIIMOHHOTO OWieTa U Jpyrou
3aJla4ud Ha TOT K€ pa3/e JUCIUILINHBL, BEIIAHHOW B3aMeH HeE.

111. Ilpasuna évicmasnenus umozo80ii OYeHKU no Kypcy

Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxenneMm 0 OalIbHO-PEUTHHTOBOM CHCTEME IS
cryaentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U AK3aMEHAIIMOHHOM COCTABJISIONINX
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