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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoOGeH mpumMeHsTh (pyHIaMeHTaIbHbIC 3HAHUS, TOJTYYCHHBIE B 00JIaCTH
MaTeMaTHYECKUX U (UJIM) €CTECTBEHHBIX HaYK, U UCIOJIb30BATh X B MPO(ECCHOHAIBHOM
JESITeIbHOCTH
NJI-1 JleMoHCTpUpPYET 3HAHUE TEPMUHOJIOTUHI, OCHOBHBIX PE3YJIbTaTOB U METOJI0B 0a30BbIX
JTUCIUIUIMH B 00JaCTU MaTEMaTHYECKUX HayK
NJI-2 Ucnionb3yeT 0a30BbIe 3HAHHS U METO/AbI MATEMATUYECKUX HAYK JJISl pEIICHUS
MPUKIAIHBIX 3a7a4

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Dopma peanuzanuu: buneTsl (MUCEMEHHBINA OMPOC)
1. JIuneiinble mpocTpaHCTBa U JHHEHHbIE onepaTtopsl (KomiokBuym)

Dopma peanmzanuu: ITncemenHas pabora
1. EBknuoBbI M yHUTapHbIe ipocTpancTBa (KoHTponsHas paboTa)
2. Jluneitaple HOpMUpOBaHHEIE TpocTpaHcTBa (KoHTponbHas paboTa)
3. JIuneiinsie npoctpancTsa (TecTtupoBanue)
4. Martpuns u onpenenurenu (KontponsHas pabora)
5. Metonpl ananuTHueckoit reomerpun (KoHTponbHas pabota)
6. Cucremsl muHeHbIX ypaBHeHUN (KoHTponbHas paboTta)

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

IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHI TEKYIIEro KOHTPOJS  yCHeBaeMOCTH IO
AUCUHHUILIHHE:

KM-1 Marpunst u onpenenurenu (KontponsHas padora)

KM-2 Cucremsl TuHelHbIX ypaBHeHu# (KonTponbHas pabora)

KM-3 Marpunps! u cuctemsl ypaBHeHui (KomtokBruym)




KM-4 Marpuibl ¥ CUCTEMBI IMHEHHBIX anreOpandeckux ypaBHeHu# (PacueTHo-rpadgudeckas padbora)
KM-5 Meroas! ananutuueckoit reometpun (KonrponsHas padora)
KM-6 Anamuruueckas reomerpust (PacueTHo-rpadudeckas padora)

Bua npoMexkyTouyHoil arTecTauMu — JK3aMEH.

Beca KOHTpOIBHBIX MeponpusTHii, %o

p WNunexc KM- | KM- | KM- | KM- | KM- | KM-
a3es TUCIUILTMHBI KM: 1 9 3 4 5 5
Cpok KM: 4 8 12 13 15 16
Anrebpa MaTpuIl
Anrebpa MaTpHIl + + +

Teopust onpenenuteneit

Teopus onpenenureneit + + +

WccnenoBanue u penieHne CUCTEM JIMHEHHBIX
anredpanvyecknux ypaBHEHUH

WccnenoBanue u penieHne CUCTEM JIMHEHHBIX
anredpanvyecknux ypaBHEHUH

KommiekcHrlie uncia

KomnnekcHeie uncia + + +

I'eomeTpuyeckne BEKTOPHI

FGOMeTpI/ILIeCKI/Ie BCKTOPLI + +

Bekrophas anrebpa

Bekrophas anrebpa + +

MeTo bl aHATUTHIECKOM reomMeTpuun

MeToapl aHATUTHIECKOM reomMeTpuun + +

KpI/IBBIe " MOBEPXHOCTU BTOPOTO IMMOPSAAKA

KprBble 1 TOBEPXHOCTH BTOPOIO MOPSIAKA + +

Bec KM: 20 20 38 1 20 1

2 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHI TEKYIIEro KOHTPOJS YyCHeBaeMOCTH IO
AUCUHUIINHE:

KM-7  Jluneitnsle npoctpancTBa (TectupoBaHue)

KM-8 EBknmnoBsl 1 yauTapHbIe TpocTpancTBa (KoHTponbHas paboTa)

KM-9 Teopus nuneiHbix npoctpancTs (PacuetHo-rpaduueckas padbora)

KM-  Jlunelinble mpocTpaHCTBa U JIMHEWHHbIE onepatopsl (Komioksuym)
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KM-  Jluneitnple HOpMHupoBaHHbIE pocTpaHcTBa (KoHnTpoiasHas pabora)

11

KM-  Teopus nuneitHbIx oniepatopoB (PacuetHo-rpaduueckas padbota)

12

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeEH.

Beca KOHTpOJIBHBIX MEPONIPUATHIL, %o
WNupexe KM-7 | KM-8 | KM-9 | KM-10 | KM-11 | KM-12
Pa3znen nucuuninHbl

KM:

Cpox KM: 4 8 8 12 15 16
DNEMEHTHI TEOPUH JIMHEHHBIX IPOCTPAHCTB
DNEMEHTBI TEOPUH JIMHENHBIX IPOCTPAHCTB + + + +
OCHOBBI TEOPUH JIMHEHHBIX OIIEPATOPOB
OCHOBBI TEOPUM JIMHENHBIX OIIEPATOPOB + +
Anrebpa MaTpull JINHEHHBIX ONEPaToOpoB
Anrebpa MaTpull JINHEHHBIX ONEPaToOpoB + +
CoOcTBeHHBIE BEKTOPHI IHHEHHOTO
oreparopa
CoOcTBeHHBIE BEKTOPHI IHHEHHOTO + +
oreparopa
CrtpoeHune TMHEHHOTO OIeparopa
CrtpoeHnue TUHEHHOTo orepaTopa +
Teopus TMHENHBIX HOPMUPOBAHHBIX
IIPOCTPAHCTB
Teopus TMHENHBIX HOPMUPOBAHHBIX +
IIPOCTPAHCTB

Bec KM: | 20 29 1 29 20 1




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:

TEPMHUHOJIOTHIO 1 OCHOBBI
METO/1a AaHAUTUTHYECKON
reOMEeTpUH

TEPMUHOJIOTHIO TEOPUU
JTUHEHHBIX IPOCTPAHCTB
TEPMUHOJIOTHIO U OCHOBHBIE
pe3yNbTaThl TEOPUU MATPUIL
U €€ MPUIIOKEHUN K
PELIEHUIO CUCTEM JIMHEHHBIX
anredpanvyeckux ypaBHEHUH
YMeTs:

BBITIOJIHSTH JICUCTBUS C
MaTpHUIIAMH

KM-1 Marpurist u onpenenurenu (KorrponsHas padora)

KM-3 Marpuiisl u cucreMsl ypaBHenuii (Kommoksuym)

KM-4 Martpuiibl ¥ CUCTEMBbI TUHEHHBIX aNreOpanuecKux ypaBHEHHM
(PacuetrHo-Tpaduueckas padora)

KM-5 Meroas! ananutuaeckoit reometpun (KontponsHas pabota)
KM-7 Jluneninsie npoctpanctba (TectupoBaHue)

OIlK-1

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

3HaTh:

OCHOBHBIE PE3YNbTATHI
TEOPHH JINHEHUHBIX
MIPOCTPAHCTB U JIMHEHWHBIX
OTIePaTOPOB

YMeTs:

BBIYUCIISITH HOPMBI BEKTOPOB
Y HOPMBI OIIEPATOPOB
HaXOIUTh COOCTBEHHBIE
BEKTOPHI JINHEUHBIX
OTIePaTOPOB

KM-2 Cucremsl nunelinbix ypasHenuit (KontponsHas padbora)

KM-3 Marpuus! u cucrems! ypaBHeHuit (Kosmoksuym)

KM-4 Matpuiisl 1 cCCTEMBbI TUHEHHBIX anreOpanuyeckux ypaBHEHHUI
(Pacuetno-rpaguueckas padora)

KM-5 Metoasl ananutuaeckoit reometpun (KortponsHas pabota)

KM-6 Ananutnueckas reometpus (Pacuetno-rpaduueckas pabora)
KM-8 EBxinuioBsl u yHuTapHsie npoctpanctsa (KonTposiabsHas pabora)
KM-9 Teopus nuneitHbix npoctpancts (PacuetHo-rpaduyeckas padora)
KM-10 JIuneiinble nmpocTpaHCcTBa U JHHEHHbIE oniepatopsl (Komioksuym)
KM-11 Jluneiinsie HopMupoBaHHbIe ipocTpaHcTBa (KoHTponsHas paboTta)
KM-12 Teopus nunelnbix onepatopos (PacueTHo-rpadguueckas pabora)
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pelars 3a1a4l TEOpun
JUHENHBIX IPOCTPAHCTB
IIPUMEHSITh METO/IbI
AQHAJIUTUYECKON FeOMETPHUH
IIpH pelIeHUN
reOMEeTPUUYECKUX 3a7a4 U
HCCIIEI0BaTh KPUBBIE U
MIOBEPXHOCTU BTOPOTO
nopsIKa

pelaTh CUCTEMBI JIMHEHHBIX
anredpanvyecKnx ypaBHEHUN
Y BBITIOJIHATH JIEHCTBUS C
KOMIUIEKCHBIMU YHCIIaMU
peliaTh 3aa4i TEOpUn
JINHEMHBIX ONEPaTOPOB




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 Beinmonnenue 3aganus qaércs 90 MuHyT.

Kpatkoe cogepxanue 3aiaHus:
KonTponbHas paboTa OopHeHTHMpOBaHA Ha MPOBEPKY YMEHUS BBIIOJIHSTH JEHCTBUS C
MaTpULlaMU

KoHTpoJibHbIE BONIpOCHI/3aJaHUSA:

3arIaHupPOBAHHbIE pe3ynbTaThl | Borpockl/3aganus ams npoBepKu
00y4eHUs IO TUCIUILIAHE
YMeTb: BBINOJHATH JEWUCTBHUSL C 1.Haiiti uncio nHBEpCHiA B iepecTaHoBKe ( 7,
MaTpHUIlaMU 52,8,1,4,3,6)
2.BpuncauTh ONpenenuTeNb TPETHEro MopsaKa
3.Haiitu npon3BeeHne IByX MaTpUIL

OnucaHue MKAJbI OlleHUBAHUS:

Oyenxa: 5 («OTIIMYHOY)
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu 6bInoIHeHUs. 3HaHus: BeimomHeHs! Bce Tpu 3aqadu. CyIiecTBEHHBIX
3aMEYaHU HET.

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuku 8bInoIHeHUs 3Hanus: BeinoaHeHs! 1Be 3a1a4u. CylecTBeHHbBIX
3aMEYaHU HET.

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huosienuii nopoe svinonnenus 3aoanus 6 npoyermax: 30
Onucanue xapakmepucmukuy 6blnoIHe s 3Hanus: BeimomHeHa onHa 3ana4n. CymecTBeHHBIX
3aMEYaHU HET.

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuxu evinonnenus 3uanus: He caenano 6e3 omuO0K HU OJHOM 3aaun

KM-2. CucreMbl JIMHEHHBIX YPABHEHMIl

®opmbl peanusanun: [lucpmennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHHs KOHTPOJIbHOr0 Meponpusitusi: Kaxxaomy cTyeHTy BbIaeTcsi OUIeT, B
KOTOPOM COAEPKUTCS 3a7aHue U3 TpEX 3anad. Ha BeimonHenue 3aganus gaérca 90 MUHYT.




KpaTkoe conep:kanue 3a1aHus:
KoHnTponbHas paboTa OpHEHTHpOBaHA HAa MPOBEPKY YMEHUS PELIaTh CHCTEMBI IMHEHHBIX
anreOpanvyecKux ypaBHEHUH

KoHTposbHbIe BONPOCHI/3a1aHUA:

3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3aanus s IpOBEPKU

00y4eHUs IO TUCHUILINHE

YMmeTs: peuarhb CUCTEMBbI 1.HaiiTu panr MaTpuibl ¢ IOMOUIBIO 3JIE€MEHTApHBIX
JIUHEHHBIX aredpanvaecKux npeoOpa3oBaHuit

YpaBHEHUH U BBITIOJIHATH JCUCTBUSA 2.IloctpouTh GyHIAMEHTAIBHYIO CHCTEMY PEIICHHUI
C KOMILJIEKCHBIMU YUCJIaMHU JUISL CUCTEMBI

3.Haiitn obmiee pemieHre OJHOPOAHOW CHCTEMBI
CHUCTEMBl YpaBHECHUMU

4 Halitn oOmiee pelnieHne HEOJTHOPOIHON CHUCTEMBI
CHUCTEMbl YpaBHECHUHU

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu 6bInoIHeHUs 3Hanus: BeimomHeHsl Bce Tpu 3a1aun. CyIiecTBEHHBIX
3aMEYaHMl HeT.

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuku 8blnoIHe s 3Hanus: BeimomHeHs! 18e 3a1a4n. CylecTBeHHbBIX
3aMEYaHMl HeT.

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 30
Onucanue xapaxmepucmuku 6bINOIHeHUs 3HAHUA: BHIIOTHEHA TOIBKO OfHA 3a/1a4a.
CyliecTBeHHBIX 3aMeYaHUi HeT.

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. He peuIiC€Ha NpaBUJIbHO HU OZIHA U3 3a1a4

KM-3. MaTtpuubl 1 CHCTEMBbI YPABHEHHI

®opwmbl peanusanun: Cmemnrannas Gopma

Tun koHTpoIbLHOrO MeponpusiTus: Koinoksuym

Bec koHTpOIbHOrO Meponpusitusi B BPC: 38

IIpouenypa npoBeaeHusi KOHTPOJbLHOr0 MeponpusaTusi: Kaxxnomy cryneHTy BblIaércst Ouier,
coJiepKallvil OMH BONPOC IO Teopuu M 3anady. Ha moarorosky maércs 30 MHHYT, mocie 4ero
OCYIIECTBIISIETCA YCTHBIA OMpOC 0 BompocaMm Owmiiera. becena mpu HEOOXOIUMOCTH MOXKET OBITH
IIPOJOJDKEHA IO BCEH MTPOrpaMMe KOJIJIOKBUYMa.

Kpartkoe cogep:xxanue 3aganus:
KoHTponibHOE MepomnpusaThe OpUEHTHPOBAHO Ha MPOBEPKY 3HAHMS TEPMUHOJIOTUU U
OCHOBHBIX PE3YJIbTATOB TEOPUU MATPHUI] U €€ MPUIIOKEHUHN K PEIICHUIO CUCTEM JIMHEHHBIX
anreOpanvyeckux ypaBHEHUH, a TAK)KE€ YMEHHUS PeIlaTh CUCTEMBI JINHEHHBIX YpaBHEHUHN U
BBITIOJIHATH JICVCTBUS C KOMILUIEKCHBIMH YHCIIAMM.

KoHnTpoJibHbIE BONIPOCHI/3a1aHUA:




3anjgaHUupOBAHHBIE
pe3ynbTaThl OOYYECHHS T10
JUCITUILINHE

Bonpocsi/3aganus 11t npoBepKu

3HaTh: TEPMHUHOJOTHIO U
OCHOBHBIE pE3yNbTaTHI
TEOpUM Marpuy U €€
NPUWIOKEHUH K PELICHUIO
CHCTEM JIMHEMHBIX
anreOpanvecKux
ypaBHEHUI

1.Matpuusl. Onepanuu HaJ MaTpULAMHU U UX CBOWCTBA
[IepectanoBku, ux cBoicTBa. IHBepcUU U TPaHCIO3ULIUU.
IloacTaHoBKHU N -0l CTEIEHH, UX CBOMCTBA. Y MHOXKCHHE
MOJCTaHOBOK.

Onpenenurens, €ro CBONCTBA U BHIYUCIICHUE.

Munops! u ux anredpanyeckue aonoiHeHus. Teopema o
MPOU3BEICHUN MHMHOpA Ha €ro ajre0pandeckoe JOMOITHEHHE.
Teopema Jlamnnaca .

®opmyna bune — Kommn.

[IpaBuio Kpamepa.

OOpatHas marpuna .

Panr matpunsl. Teopema o 6a3MCHOM MUHOpPE U CIEACTBUS U3
HEe.

[lonsiTHE 0 MaKCUMAJIBHOM JIMHEIHO HE3aBUCUMOM
MOJICUCTEME CHCTEMBI CTOJIOIOB MaTpUIlbl, € CBOMcTBa. Panr
CUCTEMBI CTOJIOIOB.

Teopema o panre matpuubl. Kpurepuii JMHENHOMN
3aBHCHUMOCTH CHUCTEMBI CTOJIOIIOB.

Metoapl BBIYHMCICHUS paHTa MAaTPHUIIBL.

Teopema Kponekepa - Kanemiu.

OnHOpPOAHBIE CUCTEMBI JIMHEHHBIX alNreOpandecKux ypaBHEHUMN:
CBOMCTBa pelIeHUH, SKBUBAJICHTHOE MpeoOpa3oBaHKe
CHUCTEMBI. Y CJIOBUE HETPUBHAILHON COBMECTHOCTH OJJHOPOJHOU
CUCTEMBI.

OAHOPOHBIE CUCTEMBI JINHEWHBIX alNreOpandeckux ypaBHEHUM:
MOHATUE O JIMHEHWHOU 3aBUCUMOCTU CHUCTEMBI pPELICHUH,
CyIlIeCTBOBaHUE (YH/IAMEHTAIILHOW CHUCTEMBI pEelIeHUH.
dopmyna 0O0IIEro peleHus

Heongnopoansie cucTeMbl JIMHEWHBIX aJIreOpandecKux
ypaBHEHUH: (opMyla OOIIEero pelieHusl.

HccnenoBanue M penieHUE CUCTEM JIMHEWHBIX YPaBHEHHU
MeronoM [aycca.

KommiiekcHble uucna: onpeaenenue, onepauy Haja
KOMIUIEKCHBIMU YHMCJIaMU, UX CBOWCTBA.

YMeTh: pemarb CHCTEMBI
JTUHEHHBIX alreOpanvecKux
YpaBHEHUW U BBIMOJHATH
JIEUCTBUSI C KOMIUIEKCHBIMU
YUCTaMH

1.Haiitu panr npou3BeeHUs IBYX JaHHBIX MAaTPHI]

2.

Haiitu obmee pemenne omgHopoanou CJIAY

3.Haitftu obmee pemenue HeomgHopoanoit CJIAY
4.BBINOJTHUTH YKa3aHHBIE AEHUCTBUS ¢ KOMIUIEKCHBIMHM YHCIIaAMHU,
MIpe/ICTaBUB OTBET B ajredpanyeckoil popme Z1 + Z2; 722 —
Z3;Z1%74;7Z2/Z5ecmn Z1 = =1+ 3i;Z2 = =2+ 2i; Z3 =
—1+4+5i;Z4 =8+ 4i;Z5 = —3 + 4i.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakmepucmuku euinoanenus 3uanus: OTBETHI Ha BCe BOIPOCHI Omiera U Ha
JTOTIOJTHUTEIBLHBIE BOMPOCHI OBLIN MTPaBUIBLHBIMU. [10JTHOTA OTBETa B HEKOTOPBIX CIydasx
WHUIIUUPOBATACH JOTOJTHUTEIHLHBIMU BOTIPOCAMH.
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku evinonnenus 3nanusa: OTBeT Ha 00a Borpoca Ouera ObLT
MPAaBUJIbHBIM,HO TIOJTHOTA OTBETOB TPeOOBaJIa JONOJHUTENIbHBIX Pa3bsICHEHUH U BOIPOCOB.

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 30
Onucanue xapakmepucmuku evinonnenus 3uanus: OTBET Ha TEOPETUUYECKHUI BOIPOC OKA3aJICs He
COJIEP KAIIMM TOJTHOTO JI0KA3aTeNIbCTBA, & MPAKTUICCKUN BOIIPOC PEIIEH MTOJOKUTEIBHO WITH
TEOPHS U3JI0KEHA MOTHOCTHIO, a MPAKTUYECKAs 9aCTh PelIeHa HEBEPHO

Oyenxa: 2 («HEYyIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OTBET Ha OIUH U3 BOIIPOCOB OTCYTCTBYET UIIU
o0a Bompoca JI0JI0KEHbI HEYA0BIECTBOPUTEIBHO.

KM-4. MaTtpuubl 4 cucTeMbl JIMHEHHBIX aJIredpanyecKux ypaBHeHU

®opmbl peaausanun: [Iposepka 3aganus

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpaguyeckas padora

Bec konTposabHoro meponpusitusi B BPC: 1

IIpoueaypa mnpoBeieHHsi KOHTPOJIBHOIO MeponpusATHsi: PacueTHoe 3ajaHue BBINOJHSETCS B
dopme npomamnero 3azaHud. CTyaeHTY HEOOXOAMMO pEHIMTh 3aJaud PACUETHOrO 3aJaHus
COIVIACHO HWHAMBHMIYyalbHOMY BapuaHTy. BeimonHeHHble paboOThl CHAIOTCA Ha IPOBEPKY
IIPEIO0JIaBaTEeIIo.

Kparkoe cogepxxanue 3aganus:
KoHTposibHOE MepomnpusaTHe OpPUEHTHPOBAHO Ha MPOBEPKY YMEHMS BBIIOJIHATH IEHCTBHS C

MaTpuaMu U p€iiaTb CUCTCMbI JIMHEMHBIX anre6panqec1<I/IX ypaBHCHI/Iﬁ

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3arIaHupOBaHHBIE Bomnpocel/3aganus s npoBepKu

pe3yabTaThl 00y4YEeHUs IO

JUCLUIUINHE

YMers: BBIIIOJIHATD 1.BprancanTe METOIOM OKaWMIIIOIIMX MUHOPOB PaHI MATPHULIBI,

JEUCTBUS C MaTpuamMu €CIIM JaHBbI €€ CTPOKH :

(2,-1,3,-2,4);(4,-2,5,1,7);(2,-1,1.8,2)

2.HaiiTi 0OpaTHyI0 JaHHOW MaTpUIle METOJOM 3JIEMEHTapHBIX
npeoOpa3oBanuii,eciu nanbl ctpoku marpunsl (1, 1,-1); (4,2,
7), (2,1,4)

3.Haiitu oOpaTHyt0 MaTpuily METOJOM MPUCOCAUHEHHON
MaTpHullbl, €CIU JaHbl CTPOKH MaTPHULBI :

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

YMeTh: pemath CUCTEMBI
JIMHEWHBIX

anreOpanvaecKux
YpaBHEHUU U BBIMOJHSTH
EWCTBUS C

KOMIIJICKCHBIMH YU CJIaMH

|.Pemmmth cucTeMy TMHEHHBIX YPABHEHUH C TOMOIIBIO IPaBHIIA
Kpamepax +2y-3z=1;

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

2.Pemnth cucteMy IMHEHHBIX ypaBHeHUH MetonoM [aycca : 2 x +
4y-3z=3;x-y+2z=-1;

S5Xx+2y-4z=-5.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHO)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Bce 3a1a4¥ BBIITOJIHCHBI IPABUJIbHO U B CPOK

Oyenka: 4 («X0OpOIIO»)

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10

Onucanue XapakmepucmuKku 6blNOJHEeHUs 3HARUA. Bce 3a/1a4U BBIINOJHCHBI B CPOK, HO HMIOTCA

BBIYMCIUTENBHEIE OITHOKU

Oyenka: 3 («yIOBICTBOPUTEIHHOY)

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50

Onucanue XapakmepucmuKu 6blNOJHEeHUsl 3HARUA. He Bce 3a/1a4U BBIIIOJHCHBI B CPOK, 1 UMIOTCA

BBIYMCIUTENBHEIE OITHOKU

Oyenxa: 2 («HEYyIOBIECTBOPUTEIBHOY)

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. HpaBI/IHBHO CACIIaHO MCHEC I10JIOBHUHBI 3aJlaHHM A,

HUMCIOTCA CYIICCTBECHHBIC 3aMCUaHU .

KM-5. MeToabl aHAJIUTHYECKOH reoMeTpruu

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpoueaypa npoBeaeHHsi KOHTPOJIbHOI0 MeponpusiTusi: Kaxxaomy cTyeHTy BblAaeTcsl OMIIeT, B
KOTOPOM COJICPXKUTCS 3a/1anne u3 Tpéx 3anad. Ha Beimonnenue 3aganus qaércs 90 MuHyT.

Kpartkoe cogepxanue 3ajaHusi:
KonTponbaas paboTa OpHEHTHPOBaHA Ha MPOBEPKY 3HAHUS OCHOB METOJIOB aHATHTUYCCKOU
Tr€OMETPUM U YMEHUS MPUMEHATH UX MPHU PEIICHUH T'€OMETPUUYECKUX 3aaay

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupPOBAHHbBIE Bonpocsi/3aganus 11t IpoBepKH

pe3yNbTaThl

oOydeHus o

TUCIUATIITNHE

3HaTh: 1.IlpuBectu pa3nuuHble BUABl YPABHEHUI MNPSIMOW Ha IJIOCKOCTH
TEPMUHOJIOTHIO " 2.IlpuBecTH pa3nuyHble YPaBHEHHM IUTOCKOCTH

OCHOBBI MeToaa 3.ChopmynupoBaTh YyCIOBHE MEPECEUCHHS MPSMOM C TUIOCKOCTHIO
AHATUTHYECKOU 4 IlpuBecTu onpeneneHue 0a3uca Ha MPSIMOU, HA TUIOCKOCTH, B
T€OMETPUH MIPOCTPAHCTBE

S.IIpuBectu onpeneneHne CKATIPHOTO IPOU3BEICHUS
6.IIpuBecTu onpeneneHne BEKTOPHOIO IPOU3BEIECHUS
7.1TpuBecTH onpeesieHre CMENIAaHHOTO MPOU3BEICHUS

YMeTb: NpUMEHSTh
METO/IbI
aHAIMTHYECKOM
TEOMETPUH pu
pelIeHNn
TEOMETPUUECKHUX
3a/J1a4 M MCCIIEA0BaTh
KpUBBIC 51
MOBEPXHOCTHU
BTOPOTO MOPSIKA

1.ITpuBecTH K HOpMaJbHOMY BHUAY OOllee ypaBHEHHE IUIOCKOCTH : 2
X-2y+z-18=0.
2.Haiitu nByrpaHHble YIiibl, 00pa30BaHHbIE JIBYMS IUIOCKOCTSIMH,
3aJJaHHBIMH yPaBHEHUSMH :
6X +3y-22=0;x+2y+62-12=0
3.HaiiTu HanpaBIIAIOIINI BEKTOP NPSIMOMN, 3aJaHHON KAK JIMHUS
nepeceueHust BYX IUIOCKOCTEH

3X-y+2z-7=0;x+3y-2z +3=0
4.HaiitTu TOYKYy TepeceueHus C MIOCKOCThI0 X -2y +2-15=0
NPSIMOM, 3aJJAHHON MTapaMeTPUIECKUMHU YpaBHEHUSIMH : X =- 31+ 3 ;Y
=2-t;z=-1-5t
5.Hamucath ypaBHEHHE IUIOCKOCTH Mo TpéM Toukam M1 (3 ,-1,2 );
M2(4,-1,-1);M3(2,0,2)
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3anjgaHUupOBAHHBIE
pe3ynbTaThl
o0y4eHus o
JTUCHUTIIINHE

Bonpocsi/3aganus 11t npoBepKU

6.Haititu paccrosaue ot touku P (-1,1,2) 10 miockocTH,
3aIaHHON ypaBHEHUEM

2x-3y-6z-14=0

7.01penenuTs TUII KPUBOM BTOPOIO MOPSAIKA, COCTABUTh €€
KaHOHUYECKOE ypaBHEHUE U HAWTU KaHOHHUYECKYIO CUCTEMY
KOOpJMHAT, €CJTH OHA 3a/1aHa ypaBHeHUEM 4XY-3Yy-4x+10y-6=0
8.HaiiTn kaHOHMYECKYIO CUCTEMY KOOPAMHAT U KAHOHUYECKOE
ypaBHEHUE IOBEPXHOCTU BTOPOTO MOPAJIKA, 3aJaHHON
ypaBHeHUEM 2XX+9Yyy+277-4xXy+4yz-1=0. Onpeaenutp TAI 3TON
ITOBEPXHOCTH.

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)

Hudienuii nopoe svinonnenus 3aoanus 6 npoyernmax: 90

Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. BrimmonmaeHs! Bce TpH 3aJa4H. CYIIIGCTBCHHI)IX

3aMeYaHuil HeT.

Oyenxa: 4 («XOpoILO0Y»)

Hudienuii nopoe évinonnenus 3adanus 6 npoyermax: 60

Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA. BrimonseHs! aBE 3a1a4H. CYHIGCTBCHHI)IX

3aMeYaHuil HeT.

Oyenka: 3 («yIOBJICTBOPUTEILHOY)

Hudienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 30

Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. Brimonnena IMPpaBUJIbHO TOJIBKO OJIHA 3aaa4a.

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)

Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. Hu onna 3 3amad 3agaHus He peuicHa

MpaBHIIbHO U IMMOJIHOCTBIO

KM-6. AnaimmTnyeckasi reoMeTpus

®opmbl peamszanun: IIposepka 3aganus

Tun koHTpoIbLHOrO MeponpusiTus: PacuetHo-rpadpuueckas padbora
Bec koHTpoabHOr0 Meponpustusi B BPC: 1

IIpoueaypa mpoBeaeHHsl KOHTPOJIBHOrO MeponpusaTHs: PacueTHoe 3aJaHue BBINOJHSETCS B
dopme nomamHero 3anaHus. CTyAeHTY HEOOXOAMMO peIIUTh 3aJauyd PACcUYETHOrO 3aJlaHHs
COIIACHO HWHAMBUAYAIbHOMY BapHaHTy. DBpinmoiaHeHHble padOThl CHAIOTCS Ha IPOBEPKY

nmpenoaaBaTeiIto.

KpaTKOB CoA€EpKaHME 3aJaHUsA:
KOHTpOJ’IBHOG MCPONPUATUC OPUCHTHPOBAHO HA MPOBCPKY YMCHUA NIPUMCHATH METO/bL
aHAJIMTUYECKOM TCOMETPHHU IMPU PCHICHUH TCOMETPHUICCKUX 3aaayd

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE Bonpocsi/3aganus 11t IpoBepKH

pe3yibTaTtel  00y4eHUs IO

JUCIUIUINHE

YMeTh: NpPUMEHATH METOJbI 1.HaliTu KOOpAMHATBl TOUKH NEPECEUEHMs MPSIMOH,
AQHAIUTUYECKOM  TeoOMeTpuu 3aJIBHHOM KaK JIMHMSI IEpeCceUeHus IBYX IJIOCKOCTEN. C
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3anjgaHUupOBAHHBIE Bormpocsl/3aganus A MpoBEPKU
pe3ynbTaThl  OOy4YeHUs IO

JTUCILHUILINHE

npu peueHun IUIOCKOCTBIO, 33/IaHHON OOIIMM ypaBHEHUEM

TCOMETPHUICCKUX 3aJa4 u 2.Haiitn IIPOCKIHIO ,Z[aHHOﬁ TOYKH Ha IIOCKOCTb, 3a/ITaHHYIO

HUCCICA0BATh KpHUBBIC u 0o0LIMM ypaBHEHHEM

IIOBEPXHOCTHU BTOpPOI'O 3.Halitu kpaTyaiilee pacCTOSIHUE MEXAY TOUYKaMU JIBYX

nopsaka CKPCIIUBAIOINXCS MPAMBIX :
X=-54+43ty=-5+2tz=1-2tu x=9+6t,y=-2¢t;z
=2-t

4.Pa3noxuTh JaHHBIA BEKTOp IO (PUKCHPOBAaHHOMY Oa3ucy
5.ITo xoopnuHaTam BepuiMH TpeyroiabHuka ABC : A (1,2 ,0)
,B(3,0,-3),C(5,2,6) BBIUUCINTH €r0 IUIOIMIAIb

6.ITo koopaunaTam BepiuH TeTpa’apa ABCD : A (2,-1,1),
B(55,4),C(3,2,-1),D (4,1, 3)Borauciurs ero o006em
7.HaiiTu KOOpAMHATBHI HAIIPABJIAIOLIEIO BEKTOpA MPSIMOM B
IIPOCTPAHCTBE, 3aJaHHOM KaK JIMHUS IEPECCUCHUs ABYX
IIJIOCKOCTEN

8.HaiiTu BenuuMHBI ABYI'PaHHBIX YIJIOB, 00Pa30BaHHBIX
JIBYMsI JTAHHBIMU IUIOCKOCTSIMH

9.1l0 ypaBHEHMIO IPSAMOI Ha MIIOCKOCTU HAWTU €&
HaIIpaBJSAIOINAN BEKTOP

Onucanne MKAJbI OIlCHUBAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6bInoIHeHUs 3Hanus: Bee 3a1aHie BBIIOIHEHO MPAaBUIIBHO,
CYIIECTBEHHBIX 3aMEUYaHUI HET

Oyenxa: 4 («XOpoILI0»)
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6bInOIHeHUs 3HaHus: Bee 3a1anue BBIOTHEHO B CPOK, UMEIOTCS
BBIUUCIIUTENIbHBIE OLIMOKH

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huosicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: He BCE 3aganue BBIOIHEHO MOTHOCTEIO,
HUMEIOTCSI CYIIIECTBEHHBIE 3aMeUaHus

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. BrimmonHeHo MeHee IT0JI0OBUHBI 3aJaHusd,
HUMCIOTCA CYHICCTBCHHBIC 3aMCUaHU .

2 cemecTp

KM-7. JIuHeiiHble NPOCTPAHCTBA

®opmbl peanusanuu: [lucbMenHas padora
Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue
Bec koHTpOobHOrO0 Meponpusitusi B BPC: 20
IIpouenypa npoBeaeHusi KOHTPOJIbHOIO MeponpusaTHa: KaxxqoMy cTyneHTy BblaeTcsi Ouier, B
KOTOpPOM COJIEP/KUTCS 3aJaHue U3 TpEX 3anad. Ha BeimosHeHue 3amanusa naércs 90 munyt. B Te
MecCTa, MpeJiaraéMblX TEKCTOB, KOTOPblE OTMEUEHbl MHOTOTOUYHMEM, TpeOyeTCsl BCTaBUTh CJIOBA WU
BbIpa)KE€HUS (POPMUPYIOLINE TPABUIBHBIN OTBET.
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Kparkoe cogep:kanue 3agaHus:
KoHTponbsHOE MEponpUATHE OPUEHTUPOBAHO HA IIPOBEPKY 3HAHUS ONPEIACICHUN U OCHOBHBIX
MOHATHI TEOPUH JTMHEHHBIX MPOCTPAHCTB U YMEHHS HAXOAUThH 0a31C M pa3MEPHOCTh
IOAIIPOCTPAHCTB.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3aryaHupOBaHHbIE pe3yabTathl | Bompocsl/3aganus 11 IpoBepKu

00y4YeHHMsI 10 TUCLUILIMHE

3HaTh:  TEPMHUHOJIOTUIO  TEOpUHU 1. Maiite onpeneneHue 0Ga3uca JIMHEHHOTO
JMHENUHBIX IPOCTPAHCTB POCTpPaHCTBA

2. JlaiiTe omnpeaenieHue pa3MepHOCTH TPOCTPAHCTBA
3.CBs13p Mex1y 0a3MCcOM M pa3MEPHOCTHIO

4 Kakoe 0oTOOpakeHHE HAa3bIBACTCS M30MOP(PHU3IMOM ?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu vinoIHeHus sHanus: BpimoaHeHsl Bce Tpu 3a7aun. CyliecTBeHHBIX
3aMEYaHHi HET.

Oyenka: 4 («XOpOIIOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakxmepucmuxu 8bInoIHeHus: 3Hanus: BeinoaHeHsl aBe 3a1a4i. CylniecTBEHHBIX
3aMEYaHHi HET.

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 30
Onucanue xapakxmepucmuxu 8blnoHeHus sHanus: BeimoaHeHa oaHa 3a1ava. CyIiecTBeHHbIX
3aMEYaHUN HeT.

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku ebinonnenus snanus: He crenano 6e3 ommO0oK HU 0JTHOH 3a1a4un

KM-8. EBKJIN10BBI M YHUTAPHBIE IPOCTPAHCTBA

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 29

IIpoueaypa npoBeaeHHs KOHTPOJIbHOI0 MeponpusTusi: Kaxxaomy cTyeHTy BbaeTcsl OMeT, B
KOTOPOM COJICPXKUTCS 3a/1anne u3 Tpex 3anad. Ha BeimonHenue 3ananus qaércsa 90 MUHYT.

Kparkoe conepxxanue 3agaHus:
KonTponbHas paboTa opreHTHUpOBaHa Ha MPOBEPKY YMEHHS peliaTh 3a/1a4il TEOPUH JTMHEHHBIX

IIPOCTPAHCTB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupOBaHHbIE Bomnpocsl/3aganus st IpoBEpKU

pe3yIbTaThl

oOydeHus o

JIVICTIATUTAHE

YMers: pelaTb 1.ITonmpocTpaHCcTBO SBISETCS JIMHEHHON 000I0YKOM CHUCTEMBI
3a7a9u TEOPHUH BektopoB €1={1,0,1,0 };

JINHEWHBIX e2={1,2,3,4 } . Haiitu 6a3uc B OPTOrOHAJILHOM JIOTIOJITHEHUH K
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3anjgaHUupOBAHHBIE Bomnpocsi/3aganust 11t mpoBepKU

pe3yIbTaTh
o0y4eHus o
JICITUTUINHE

MPOCTPAHCTB

ATOMY MOANPOCTPAHCTBRY.
2.JlokazaTh, 4TO JUISl TOTO, YTOOBI BEKTOP X OBLI OPTOrOHAJTICH
JWHEHHOUW 000j104YKe BekTopoB €1,e2,...,eK, Heobxomumo u
JIOCTaTOYHO YTOOBI OH OBLJT OPTOTOHAICH KAKIOMY M3 ITHUX
BEKTOPOB.

3.HaiitTu opTOroHanbHy MpOeKIHI0 Y U OPTOTOHAIBHYIO
COCTaBJISIIOLIYIO0 Z BEKTOpa

X={4,-1, -3 ,4} HauHeiHOE MOAPOCTPAHCTBO L, 3ajaHHOE KaK
JuHEelHas 000J109Ka clienyromei cucteMsl Bektopo :al={ 1,1, 1,1
},a2={1,2,2,-1},a3={1,0,0,3}

Onucanne MKAJbI OIIEHUBAHUS

Huorcn

Oyenxa: 5 («OTIINYHOY)
uil nopoe evinoanenus 3adanus 6 npoyenmax. 90

Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. BrimmonmaeHs! Bce TpH 3aJa4H. CYIIIGCTBCHHI)IX

3aMeYaHuil HeT.

Oyenxa: 4 («XOpoILO0Y»)

Hudienuii nopoe évinonnenus 3adanus 6 npoyermax: 60

Onucanue xapaxmep

UCmuKuy 8blNOIHeHUs 3Hanus: BBIMOTHEHBI JIBE 3a1a4d U3 TPEX.
CyliecTBEHHBIX 3aME€UaHUl HET.

Oyenka: 3 («yIOBJICTBOPUTEILHOY)

Hudienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 30
Onucanue xapakxmepucmuku 8blnoIHeHus 3Hanus: BplloaHeHa oHa 3a/1a4a U3 TPEX.

CymeCTBCHHBIX 3aMEUYaHuM HET.

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)

Onucanue xapaxmepucmuxu evinoinenus snanus: He cnenano 6e3 ommbok HU OJTHOM 3a1a4uu

KM-9. Teopusi TuHeHBIX NPOCTPAHCTB

®opmbl peamszanun: IIposepka 3aganus

Tun koHTpoIbLHOrO MeponpusiTus: PacuetHo-rpadpuueckas padbora

Bec koHTpoabHOr0 Meponpustusi B BPC: 1

IIpoueaypa mpoBeaeHHsl KOHTPOJIBHOrO MeponpusaTHs: PacueTHoe 3aJaHue BBINOJHSETCS B
dopme nomamHero 3anaHus. CTyAeHTY HEOOXOAMMO peIIUTh 3aJauyd PACcUYETHOrO 3aJlaHHs
COIIACHO HWHAMBUAYAIbHOMY BapHaHTy. DBpinmoiaHeHHble padOThl CHAIOTCS Ha IPOBEPKY

nmpenoaaBaTeiIto.

KpaTlcoe CoA€EpKaHME 3aJaHUsA:
KOHTpOHBHOC MCPONPUATUC OPUCHTHPOBAHO HA YMCHUSA PCIIATh 3aJa4u TCOPUHN JIMHEMHBIX

IPOCTPAHCTB

KonTpoJibHBIC BONpOCHI/3a

JAHUA:

3aruIaHUPOBAHHBIE
pe3yibTaTtel O0y4YeHHs 110
JUCIUIUINHE

Bomnpocei/3aganus 1iist mpoBepKku

YMmers:  pemars  3a1ayu
TEOPUU JIMHEWHBIX

1.Haiitu 6a3uc B moanpoCTpaHCTBE, SBISIOMIEMCS JINHEHHON
000JI04KOI CUCTEMBI BEKTOPOB
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3anjgaHUupOBAHHBIE
pe3ynbTaThl OOydYeHHUS TIO
JUCITUILINHE

Bonpocei/3aganus 1iist mpoBepKu

IIPOCTPAHCTB

2.Haiitu 6a3uc B cymMMe BYX JJaHHBIX IOJIIPOCTPAHCTB
3.Haiitu 6a3uc B nepeceyeHnt ABYX JaHHBIX IOJNPOCTPAHCTB
4. HaiiTu 6a3uc B OpTOrOHaJIbHOM JOMOJTHEHUH K
MOAIIPOCTPAHCTBY, 3aJaHHOMY KaK IIPOCTPAHCTBO PEILICHUN
OJTHOPOJTHOM CHCTEMBbI JMHEHHBIX allrTe0panvyecKux ypaBHEHHH

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6blnoIHeHus 3Hanus: Bee 3a1aHie BBIIOIHEHO PAaBUIIBHO,

CYIIECTBCHHBIX 3aMeUYaHuM HEeT

Oyenxa: 4 («XOpoILI0»)

Hudienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakxmepucmuku 8bInoIHeHus: 3HaHus: Bee 3aaHne BHIIOJHEHO B CPOK, UMEIOTCS

BBIYMCIUTENbHEBIE OIINOKH

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)

Hudienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakxmepucmuku evinoaneHus sHanus: He Bce 3a1aHne BBIIOJIHEHO PaBUIIBHO,

HUMCIOTCs CYHICCTBCHHBIC 3aMCYaHU

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)

Onucanue XapakmepucmuKu 6blnOJIHEHUA 3HARUA. BrinonHeHo MeHee ITOJIOBUHBI 3aJaHusd,

HMCIOTCA CYHICCTBCHHBIC 3aMCUaHU .

KM-10. JIuHeliHble IPOCTPAHCTBA M JIMHElHbIE ONePaTOPbI

®opmbl peaju3anum: bunersl (MMCbMEHHBIN OIPOC)

Tun koHTpOILHOTrO MeponpusTus: Koymoksuym

Bec konTposbHoro meponpusitusi B BPC: 29

IIpoueaypa mpoBeleHHs1 KOHTPOJbLHOr0o Meponpusitus: Kaxaomy cryneHTy BelIaércs Ouier,
CoJep KallMil OJIMH BOMIPOC MO TeOpuH U 3agady. Ha moarorosky maércs 30 MHHYT, IOCIIE 4Y€ro
OCYILECTBIISIETCSI YCTHBIN OMpoc Mo BornpocaMm oOuiera. beceaa nmpu HEOOXOAUMOCTH MOXKET OBITh
IIPOJOJDKEHA IO BCEH MTPOrpaMMe KOJIJIOKBUYMA.

Kparkoe conepxxanue 3agaHus:
KoHTposibHOE MepomnpusaTHe OpUEHTHPOBAHO Ha NMPOBEPKY 3HAHMS TEPMHUHOJIOTHU U
OCHOBHBIX PE3YJIbTATOB TEOPUH JINHEWHBIX IIPOCTPAHCTB U JINHEUHBIX ONEPATOPOB U YMEHUS
HAXOJHUTh COOCTBEHHBIE BEKTOPHI JMHEHHBIX ONIEPaTOPOB

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE
pe3yibTaThl 00y4YeHHUs IO
JUCITUIUINHE

Bonpocsi/3aganus 11t IpoBepKH

3HaTh: OCHOBHBIE
pe3ynbTaThI TEOpUHU
JIMHEVHBIX MPOCTPAHCTB U
JIMHEWHBIX OMEPaTOPOB

1.JIuneitHoe mpoctpaHcTBO. basuc u pazmepHocTs. Teopema o
CBSI3U MEXIy 0a3ucoM M pa3MEpHOCTHIO.

W3omopdu3mM JTHHEHHBIX MpOCTpaHCTB. Teopema 00
nzomoppuzme.

ITognpocTpancTBa JTMHEHHOTO IPOCTpaHCTBA. JIMHEHAs
00o0J104Ka, €€ 6a3uc U pa3MEPHOCTD.
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3anjgaHUupOBAHHBIE
pe3ynbTaThl OOyYEHHUS TI0
JUCITUILINHE

Bonpocsei/3aganus 11t mpoBepKU

CyMMa u niepecedeHue noArnpocTpancTs. Teopema o
pa3MepHOCTH CyMMBI noanpoctpancts. [Ipsamas cymma
OANPOCTpaHCTB. Kpurepuun npsmon CyMMmbl

IIpeoOpa3oBaHue KOOPAMHAT 3JIEMEHTA JIMHEHHOTO
IIPOCTPAHCTBA IIPU IEPEX0/ie K HOBOMY Oa3ucy.

EBximnoBo u ynurapHoe npocrpancrsa. Hepasenctso Komm -
bynsakoBckoro. HepaBeHCTBO TpeyronbHUKA.

CymecTBoBaHNE B €BKIHMJIOBOM M YHUTApPHOM IIPOCTPAHCTBAX
OpPTOHOPMHPOBaHHBIX Oa3ucos. [Iponecc oproroHanu3auu
I'pama - Imuara.

CBoiicTBa OPTOHOPMHUPOBAHHBIX 0a3ucoB. OPTOrOHATBHBIC H
YHHUTapHbIE MaTpPULIBI.

Onpenenurens ['pama u ero cBoiicTsa :

OpToroHanbHOE IONOJHEHHE K MOANPOCTPAHCTBY, €T0 CBOWCTBA.
JIuneiinslii oneparop. Matpuua oneparopa. CBsizb MEX1y
KoopAMHaTaMu o0pasa u npoodpasa. [IpeoOpa3zoBanue MaTpuILIbl
orepaTopa Ipu Nepexo/ie K HOBbIM 0a3ucam. JleicTBus Hal
JIMHENHBIMU OIIEpaTOpPaMH.

DKBHBAJICHTHBIC U MIOA00HBIE MaTpuIlbl. Kputepwmii
9KBUBAJIEHTHOCTU IPSAMOYTOJbHBIX MaTPHILI.

Snpo u o6pa3 oneparopa. Panr u nedexT IMHEHHOTO
oneparopa. Panr marpuiel oneparopa.

Teopema o cymme panra u jaedexra JTUHEHHOTO OIepaTopa.
OO6partHblii onepatop. Y ciaoBUs 00paTUMOCTH OIiepaTopa.
Martpuna oOpaTHOrO omneparopa.

CoOcTBeHHbIE 3HAYEHHS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO
oneparopa. JIunelHass HE3aBUCUMOCTh COOCTBEHHBIX BEKTOPOB.
XapakTepUCTUYECKUII MHOTOWIEH JIMHEHHOrO OIepaTopa, ero
HE3aBHUCHUMOCTH OT BhIOOpa Oazuca.

Marpuna omneparopa B 06a3uce U3 COOCTBEHHBIX BEKTOPOB.
Omneparop NpocToi CTPYKTYpPHI.

YMeTs: HaXOIUTh
COOCTBEHHBIE BEKTOPbI
JUHEHHBIX OMepaTOPOB

1.Haiigute pa3MepHOCTh THUHEHHONW O00O0JIOUKH CHUCTEMBI
BEKTOPOB

e; ={3,-1,0,1,4} e, ={2,1,—-3,0,—2};e3 =
{—4,1,4,0,—1}; e, = {1,1,1,1,1};
2.Haiit coOCTBEHHBIEC 3HAYEHUS 1 COOCTBEHBIE BEKTOPHI
JIMHEMHOTO OmepaTopa, IEUCTBYIOIIETO B JTUHEUHOM
MIPOCTPAHCTBE, 3aJJaHHOTO B HEKOTOPOM 0a3uce KBaApaTHOM
MaTpHULEN.
3.Haiitu opToronansHoe mpeoOpazoBaHue, MPUBOASIIEE TaHHYIO
KBaJpaTUUHyIO (HOpMy KaHOHHUYECKOMY BHITY.

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 8blnoIHeHUsl 3HaHuA: J{aHbl TIOHbIE U MPaBUIIbHBIE OTBETHI HA
Bonpockl ounera.llo oTBeTaM Ha TOMOTHUTENBHBIE BOIIPOCH CYIIECTBEHHBIX 3aMEYaHHH HET.

Oyenka: 4 («XOpOIIOY)
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu binoIHeHus 3Hanus: JlaHbl He BIIOJIHE MOJIHbIE, HO MPaBUJIbHbIC
OTBETHI Ha BOIpockl Omiera.llo oTBeTaM Ha AOMOTHUTENBHBIE BOIIPOCH! OBLIU CYIIIECTBEHHbBIE
3aMeyaHusl.

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 30
Onucanue xapakmepucmuxu 8blNOIHeHUs. 3HaHus: J|aHbl HE BIIOJIHE TIOJHbBIE U HE BCE MPAaBUIIbHBIC
OTBETHI Ha BONpockl Omiera.llo oTBeTaM Ha JIOTIOTHUTEIIBHBIC BOTIPOCHI OBUIH CYIIECTBEHHBIC
3aMeyvaHusl.

Oyenka: 2 («HEyJOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu binoaneHus snanus: HeT HUKakoro oTBera Ha OIMH U3 BOIIPOCOB
6unera. [Ipu oTBeTaxX Ha JONOJHUTEIbHBIE BOIPOCH OOHAPYKEHBI CEPbE3HBIE TPOOEIBI B 3HAHUIX
U B YMEHUSX,CBSI3aHHBIX C KOHTPOJIUPYEMBIM YU€OHBIM MaTEPUAIIOM.

KM-11. JIuHeiiHble HOPMUPOBAHHbIE IPOCTPAHCTBA

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KontponsHas pabora

Bec koutposabHoro meponpusitusi B bPC: 20

IIpouenypa npoBeeHUs1 KOHTPOJIbHOr0 MeponpusaTusa: KaxmaoMy cTyJeHTy BbiaeTcsl OUJIET, B
KOTOPOM COJICPKUTCS 3a/laHue U3 Tpéx 3a1ad. Ha BeinonHenue 3aganus nqaércs 90 MuHyT.

KpaTlcoe Cod€cpiKaHMuE 3alaHUA:
KOHTpOJ’IBHaH pa60Ta OpUCHTHUPOBAHA HA IPOBCPKY YMCHHS BBIYUCIIAATH HOPMbI BEKTOPOB U

HOPMBI OIIEPAaTOPOB

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3aIIaHUPOBaHHbBIE Bonpocel/3aganus 11t IpoBepKH

pe3yabTaTtel  O0y4eHHs IO

JTUCIUIUINHE

YMeTh: BBIYHUCIATH HOPMBI 1.Haiitu nepByto u OECKOHEUHYIO HOPMBI JAHHOTO BEKTOpa
BEKTOPOB U HOPMBI N-MEPHOTO JINHEHHOTO NMPOCTPaHCTBA

OIIepaToOpOB 2.BBpIYMCIINTE CIEKTPAIBHYIO HOPMY OIlepaTopa, 3alaHHOTO

MaTpULENd BTOPOIO MOPSIKA .

3.HaiiTu cuHryaspHble 4Mcia Oneparopa, 3aJaHHOro

MaTpHULEH BTOPOro MOpsAKa

4.HaiiTu OGeCKOHEUHYI0 MaTpUYHYI0 HOpPMY OIleparopa , €Cliu
MaTpulla TOr0 OIepaTopa UMEET 3aJaHHbIN BUJ

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmukuy 6bInoIHeHUs 3HaHus: PelIeHbl BCce TPH 3aauu, CYIECTBEHHBIX
3aMEUYaHHUi HeT.

Oyenka: 4 («X0OpoOIIO»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmukuy 6bINOIHeHUs 3HaHus: PelieHsl 1Be 3a7a9u U3 TPEX, CYIIECTBEHHBIX
3aMEUYaHHUi HeT.

Oyenka: 3 («yTOBICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 30
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Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Pemena onna 3amayda u3 TpéX NpCaAJIOKCHHBIX.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapaxmepucmuxu binoineHus snanus: He pereHo Hu oJHOM 3a1auu U TpEX

IpCAT0KCHHBIX.

KM-12. Teopusi IuHeHHbIX ONIEPATOPOB

®opmbl peaausanun: [Iposepka 3aganus

Tun koHTpoABLHOr0 Meponpusitusi: Pacuerno-rpapuueckas padora

Bec xkonTposabHOro meponpusitusi B BPC: 1

IIpoueaypa mnpoBeieHHsi KOHTPOJIBHOIO MeponpusATusi: PacueTHoe 3ajaHue BBIIOJHSETCS B
dopme npomamnero 3anaHusa. CTyaeHTY HEOOXOAUMO pEIHINTh 3aJaud PACUCTHOIO 3aJaHUs
COIVIACHO HWHAMBHMIYyalbHOMY BapHaHTy. BelnmonHeHHble paboOThl CcHAIOTCA Ha IPOBEPKY

IIPENoaBaTello.

KpaTkoe conep:kanue 3a1aHusi:

KoHTposibHOE MepompusaTHe OpPUEHTHPOBAHO Ha MPOBEPKY YMEHMS PELIATh 3a1a4U TEOPUH

JUHEHHBIX ONEepaTOpOB

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3annaHupoOBaHHbIE Bompocsi/3aganust 17151 poOBEpKH

pe3yapTaThl 00y4YeHHUs 0
JCITUTLINHE

YMerp:  pemare  3agayu
TEeopuu JTUHEHHBIX
OI1epaToOpoOB

1.C momoI11p10 MaTpHUIIbI OTIEpaTOPa MO KOOPAUHATAM BEKTOpa
HaAWTH KOOPAMUHATHI ero oOpasza

2.Jlana Matpuiia ornieparopa B 0JJHOM Oa3uce u JaHa MaTpuila
nepexojia kK Apyromy 6asucy, Halitu marpuiy nepexona B
HOBOM 0Oa3uce

3.ITo maTpuiie oneparopa HalTH MaTpPHUIly OOPATHOTO
omeparopa

4.Haiit coOCTBEHHbIE 3HAaUE€HUS U COOCTBEHHbIE BEKTOPHI
JIMHEMHOTO OnepaTopa, 3aJJaHHOT0 CBOEH MaTpHUIIe

5.C nomomsto Metona ['pama-1lImuara 6anbiit 6azuc
npeoOpa3oBaTh B OPTOTOHAIBHBIN 0a3uc

6.ITognpocTpaHcTBO 3a/1aHO Kak JIMHEHast 000JI04Ka CHCTEMBI
BekTopoB.HaliTu 6a3uc B OpTOroHanbHOM JAONOJHEHUU
7.Marpuua oneparopa 3aj1aHa B OpTOHOPMUPOBAHHOM 0azuce.
Haiitn MaTpuiy conpsik€HHOTO onpeparopa

8.Matpuua oneparopa 3ajiaHa Kak KBajparpas MaTpula
TPETHETO MOPsIZIKA, Y KOTOPOI BCE TPU COOCTBEHHBIX 3HAUEHUS
pasnuuHbl. HaiiT sxopanoBy GpopMy 3TOM MaTpHUIIbI
9.Haiitu nepByto, BTOPYIO U OECKOHEUHYIO MATPUYHbBIE HOPMBI
orepaTopa, 3alaHHOT0 MaTpULEN TPETHETO MOPsAKA

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu 6binoIHeHus 3Hanus: Bcé 3ajanne BBIIIOJIHEH IPaBUIIBHO,
CYIIECTBEHHBIX 3aME€UYaHUI HET

Oyenxa: 4 («XOpOIIIOY»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
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Onucanue xXapakmepucmuKku 6blNOJIHEHUSl 3HARUA.! Bce 3aganue BBIMOIHEHO B CpPOK, UMCHOTCA
BBIYMCIUTENbHEIEC OITHOKH

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku ebinoineHus 3uanus: He Bce 3a1aHue BBITIOIHEHO MPABHIIBHO,
HUMEIOTCSI CYIIIECTBEHHBIC 3aMeYaHus

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakxmepucmuxu 6bINOJHeHUs 3HaHUs: BBIOIHEHO MeHee MOJI0OBUHBI 3a/IaHH,
UMEIOTCS CYLIECTBEHHBIC 3aMEUaHMsl.
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM 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 OJTHOPOJTHOM 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 komnemenyuil/uHOUKaAmMOoOpPo8 u KOHMPObHBIX 6ONPOCOE NPOBEPKU PE3VIbINAM 08
0C60EeHUA OUCYUNIUHDL

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 pa3nuyHbIX NEpecTaHOBOK. IHBEpCHH U TPAHCIIO3UILIMH, CBA3b MEXIY
HUMH.
ITopcTanoBKU N -0 cTeneHU, UX YKCIO0. YETHBIE U HEUYETHBIC IMOJACTAHOBKH. Y MHOXKCHHE
MMOACTAaHOBOK, €ro cBoIcTBa. TOXICCTBEHHAS ITOACTAaHOBKA.
Omnpenenurens nopsiaka N . CBOMCTBA M BBIYKMCIICHHE omnpeaenutens. Paznoxenue
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 U3 TEOPEMBI O 0a3MCHOM MHUHOPE
Teopema o panre matpunpbl. Kputepuil JTUHEHHON 3aBHCUMOCTH CHCTEMBI CTOJIOIIOB.
Briuucienue panra mMaTpHIlbl

Teopema Kponekepa - Kanemiu.

OpHOpOHBIE CHCTEMBI JTMHEWHBIX ajreOpanydecKkux ypaBHeHUU. CBOWCTBA pEILICHHIA,
SKBUBAJICHTHOE MpeoOpa3oBaHue cUcTeMbl. ba3ucHbie 1 cBOOOAHBIC HEU3BECTHBIE, YCIOBHE
HETPUBHUAJIBHOW COBMECTHOCTHU. JIMHEHAs 3aBUCUMOCTb PELICHUM, CYIIECTBOBAaHUE
byHIaMeHTallbHOH cucTeMbl perieHuid. @opmysa o0Iero pemeHus.

HeonHopoaHbie cCTeMBbl JTMHEHHBIX alreOpandeckux ypaBHeHUH, popmyna obiero
peuieHusl.

UccnenoBanue u pelieHue CUCTEM JIMHEHMHBIX YpaBHEHUU MeToaoM [aycca.
KommuiekcHbie uncia, GOpMbl 3aMTUCH, ONIEPALUA C KOMIUIEKCHBIMU YHCIIaMHU.
Mmuorounensl, 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
3aBUCUMOCTb BEKTOPOB, €€ F€OMETPUUECKUIA CMBICI.

Pasnoxxenue BekTopa mo 6a3ucy. Koopaunatel Bekropa. JInHeliHbIe onepaniuu Hajl
BEKTOpaMH B KOOPJIMHATHOW (hopme.

[IpsiMmoyrosbHas nekapToBa cucTteMa KoopauHat. OnpeneneHue KOOpAUHAT BEKTOpa Mo
KOOpJAMHATaM Hayajia U KOHIIA ; HAXOXKJEHUE PACCTOSHUS MKy 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, EIO CBOICTBA.

[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. BIBOJ KaHOHUYECKOTO YpaBHEHHMsI, UcCleoBaHHE e€ro ¢GopMbl. IUpeKTpuch
DJUINTICA, UX CBOMCTBO. ONTHYECKOE CBOMCTBO DINIMIICA.

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

[TapaGomna. BeIBOJ KaHOHMYECKOTO YpaBHEHUsI, UccienoBanue e€ ¢opmbl. OnTudeckoe
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.

Hunmuuaps! : UIX KaHOHWYECKHE ypaBHEHHUs, (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 3HAHUI
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) BoruncnuTh onpeaenuTens NopsaaKa N, IeMeHThl KOTOPOTO UMEIOT BHL : a(i,j) = min(i,)).
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, o6parnyto k marpuue 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 pyHaaMeHTanbHYIO CUCTEMY PELICHU JaHHOH CHCTEMbl 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 napadonona. Konyec.

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 peiieHue ciaeayromei OAHOPOAHOW CUCTEeMBI : 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 oO1iee pelieHne caeayromnel HeoJHOPOAHOM CHUCTeMBbl : 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

Bepusriit 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 nepeceucHust M mpsAMOi, 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

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu gvinoanenus 3nanus: Ouenka "OTJIMYHO" BeicTaBisieTcs
CTYJICHTY,IIPaBUJILHO BBHIMOJHUBIIEMY MPAKTUYECKOE 3ajaHue, KOTOPHII MOKa3ajl IpH OTBETE Ha
BOIPOCHI HK3aMEHALIMOHHOTO OMJIeTa U Ha JJOTIOJTHUTEIbHBIE BOIPOCHL, UTO BJIAJICET MAaTEPHAIOM
M3y4YEHHOU JUCIUIUIMHBI, CBOBOJIHO IPUMEHSET CBOU 3HAHMS JIs1 OOBSICHEHUS PA3JIMYHbIX SIBJICHUI
U peleHus 3aaa4

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinonanenus 3nanus: Ouenka "XOPOILLO" BricTaBnsercs
CTY/ICHTY,ITPAaBUJIBHO BBIOJHHUBILEMY IIPAKTUYECKOE 3a/IaHUE U B OCHOBHOM ITPABHIILHO
OTBETHUBIIEMY Ha BOIIPOCHI IK3aMEHAIIMOHHOTO OMIIeTa U Ha JIOTIOJIHUTEILHBIE BOIIPOCHI, HO
JIOITYCTUBIIIEMY IIPH STOM HETPUHIIUITHAIbHBIC OITHOKH

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
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 HCIIPABIJI UX CaM, a TAK)Ke HE BHITTOJIHUI
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

JTUCIUTLTAHBI

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)

Onucanue xapaxmepucmuxu evinoanenus snanua: Ouenka "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,
I1M00 HAMETUTD MPABWIbHBIN MyTh PELICHUS 331a4U U3 IK3aMEHAIlMOHHOTO OMUJieTa 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 OCHOBaHUH CEMECTPOBOM U K3aMEHAIIMOHHOM COCTABJISIONMINX.

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 moampocTtpancTBo L2 siBiisseTCs JIMHEHHOW 000JI0YKOM
cucrembl BekTopoB B1=(1,0,1,0);B2=(1,3,0,1). Haiitu pasmMepHOCTb 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 MPOCTPAHCTBO L —3TO MHOKECTBO PENIEHHUH 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 KOOPJMHATHl 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) Onpeaenutens 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 OpPTOHOPMHPOBAHHOM 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};

Bepusriit otBer: 1) g1={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 KAHPHUYECKOE YPABHEHHUE U OTIPENIEIUTh THIT KPHBOU
OTtBeTsI:
1) kpuBas mapaboma; (X*x)/18 - (y*y)/9 =1
2) kpuBas runepoona; (x*x)/18 - (y*y)/4 =1
3) kpuBas smumrc; (X*x)/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 ¥ OECKOHEUHYIO MaTpUYHBIC HOPMBI JIMHEWHOTO OmpepaTopa,
3aJ]aHHOT'0 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;

BepHnprlii oTBeT: 2) nepBas HopMa = 16 ; OeckoHeuHas HopMa = 14;

2. Komnerennusi/Unaukarop: U1-2onk-1 Micionp3yer 6a3oBbie 3HAHUS U METOIbI
MaTeMaTUYECKUX HAYK JUISl PEIICHUS MPUKIIAHBIX 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 JHHEHHOH 000I0YKOIM
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) ToampoctpancTBo 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-
JsieTCsl 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 MmaTpulei. 3aqanHoi ctpokamiu : (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 TaHHOW MaTpHIBI , 3aJaHHON 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 MeXxAy 0a3MCOM 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
cucteMbl 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 moanpocTpaHCTBO
L2 saB-
JsieTCs JIMHEHHO# 000510uKkoii cuctembl BektopoB Bl=(-1,4,6,1,0);B2=(3,7,-1, 2,
5).
Haiitn pa3MepHOCT CyMMBI 3THX HMOANPOCTPAHCTB.
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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 €1={3,-2 },e2 ={6, -7},
4. 4) CobcTBeHHble 3HadYeHus L1 =4, L2 = 3; u cobcTBeHHble BekTopbl e1={4, -1}, e2 ={5, 4},
Bepnsriii otet: 1) CobctBennsie 3HaueHust 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;

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

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinoanenus snanus: Ounenka "OTIIMUHO" BeicTaBisgercs
CTYJEHTY,[IPAaBUJILHO BBIITOJIHUBILIEMY MTPAKTUUYECKOE 3aJaHUE, KOTOPbIN MOKa3aJl IPH OTBETE HA
BOIPOCHI 9K3aMEHAIIMOHHOI 0 OMJIeTa U Ha JIOTOIHUTENIbHbIE BOIIPOCHI, UTO BJIaJIeeT MaTepHaloM
M3Y4YEHHOH JHUCLUIUIMHBI, CBOBOJAHO IPUMEHSET CBOU 3HAHMS JUJIsl OOBSICHEHUS Pa3IMUHBIX SIBJICHUM
U peleHus 3ana4

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuru svtnoanenusi 3uanus. Ouenka "XOPOILIO" BeicTaBnsgeTcs
CTYJCHTY,IIPABIJILHO BBIITOJIHUBIIEMY MTPAKTUYECKOE 3aJaHUE U B OCHOBHOM MPaBUILHO
OTBETHBIIIEMY Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OWJIeTa ¥ Ha JIOTIOTHUTEIBHBIC BOIIPOCH, HO
JOMYCTUBIIEMY TPU ATOM HEMPUHIIUITUATHHBIE OLTHOKU

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu svinoanenus 3uanus. Ouenka " Y IOBJIETBOPUTEJIBHO"
BBICTABIIACTCS CTYJEHTY, KOTOPBIM B OTBETAaX Ha BOMPOCKHI SK3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII
CYIIECTBEHHBIC U JIaXKe IPyObIe OMUOKH, HO 3aTeM MCIIPABUJI X CaM, a TAaK)Ke HE BBITIOTHWUIT
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MPAKTUIECKOE 3aJaHIe U3 dK3aMEHAIIMOHHOTO OnieTa, Ho JTM00 HAaMETUJ MPAaBUIIBHBIN MYTh €r0
BBITIOJTHEHU S, TUOO 0 YKA3aHUIO SK3aMEeHATOpa Pelni IpYyryko 3a/1ady U3 TOro Ke pajaesa
JUCIUTUTUHBI

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)

Onucanue xapaxmepucmuxu evinonnenus 3nanus: Ouenka "HEYJJOBJIETBOPUTEJIBHO"
BBICTABIIICTCS CTYJEHTY, KOTOPBINA: a) HE OTBETHJI Ha BOIIPOCHI 9K3aMEHAIIMOHHOTO OUJIETB U HE
CMOT PelIuTh , TMO0 HAMETUTh MPABWILHBINA MTYTh PEIICHUS 3aa4u U3 Ouiera; 0) HE CMOT PEIIUTh,
a1M00 HAMETUTD MPABWIbHBIN MyTh PEIICHUS 3314l U3 9K3aMEHAIMOHHOT0 OUiieTa U Jpyroi
3a7a4M Ha TOT K€ pa3fei JUCUUILINHBI, BbIJAHHOW B3aMEH HEE.

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxenneMm 0 OalIbHO-PEUTHHTOBOM CHCTEME IS
cryaentoB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM U SK3aMEHAIIMOHHOM COCTABJISIONINX.
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