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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-3 CniocoGeH mpUMEHSATh COOTBETCTBYIOIIUH (PU3MKO-MaTEMAaTHYECKHUH anmapar, METO/Ibl
aHaJIM3a U MOJIETIMPOBAHUS, TEOPETUYECKOTO U SKCIIEPUMEHTAIILHOIO UCCIIEI0BAaHUS IIPU
pelieHnur npohecCHOHATBHBIX 3aa4
NJI-1 IlpumensieT MaTeMaTUYECKUH anmnapaT aHAIMTUYECKON T€OMETPUH, JINHEHHOU
anredpsl, TudhepeHINaTFHOT0 U HHTETPAIbHOTO UCUUCICHHS PYHKIIMHN OAHON IIEpEeMEHHOM

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. Bexropnas anredpa (KontposibHast paboTta)
2. Jluneitnas anreOpa u aHanmutudeckas reomerpus (PacuerHo-rpaduueckas padota)
3. Marpuisl u onpenenurenu (KontponpHas padota)
4. Ilpsimast u tuiockocTh. JInnuu u noBepxuoctu 2 nopsiaka (KontponsHas pabora)
5. Cucremsl nuHeHbIX ypaBHeHu (KoHTponbHas paboTta)

BPC nucuuminHbl

1 cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHATHI TEKYIIEro KOHTPOJAS YCNeBaeMOCTH IO
AUCUHUILINHE:

KM-1 Marpuus! u onpenenurenu (Kontponsnas pabota)

KM-2 Cucremsl muHeHHBIX ypaBHeHul (KoHTpombHAsS paboTa)

KM-3 Bekropnas anredpa (KonTtposibHas paboTa)

KM-4 Tlpsmas u muiockocts. JInauu u nosepxHocTH 2 nopsiika (KontponsHas padota)

KM-5 JluneitHas anrebpa u aHanmutuuyeckas reometpus (PacuetHo-rpaduueckas pabora)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTpOIbHBIX MepONIpUsATHiL, %o

Wunexc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Paznen nucrumimHb KM:
Cpok KM: 4 8 12 15 16
Matpuiibl ¥ OpeaeTuTeN
Martpuiibl, oniepanuy HaJ HUMHU +
Onpenenurenu +




OGparnas maTpuia

CucTemMbl TUHEHHBIX aaTreOpanvdecKux ypaBHCHHM

ApudmeTrnueckoe JIMHEHHOE MPOCTPAHCTBO

Panr maTtpuibt

CucTemMbl TUHEHHBIX aNTreOpanvdecKux ypaBHCHHM

BekTopHas anrebpa

Bekropnas anre6pa

JluHeiHbIe TeOMETPUIECKUE OOBEKTHI Ha INIOCKOCTH U B
MIPOCTPAHCTBE

JluneitHble reoMeTpuUYecKiue 0ObEKTHI Ha IIIOCKOCTH U B
MIPOCTPAHCTBE

KpuBble 1 TOBEPXHOCTH BTOPOIO MOPSAAKA

Kpussie BTOpOro nopsiaka

[ToBepxHOCTH BTOPOTO MOPSIIKA

KommiekcHble uncia

KommiekcHble uncia

DneMEeHTbl TEOPUH JIMHEHHBIX POCTPAHCTB.
CoOcTBEeHHBIE BEKTOPbI

OJIEeMEHTHI TECOpHUHn JIMHEMHBIX MMPOCTPAHCTB

CoOcTBeHHBIE BEKTOPbI

Bec KM:

20

25

25

25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbMAM 06 00YUEeHUA RO OUCUUNIUHE, COOMHECEHHBIX C UHOUKAMOopamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE

OIIK-3 N-1onk-3 [Tpumensier | 3HaTh: KM-1 Marpuist u onpenenurenu (KoutponabHas padora)
MaTeMaTUYeCKU  ammapar | MeTOJbl UCCIeI0BaHUs U KM-2 Cuctemsl nunelinbix ypaBHenuit (KonrponbpHas pabora)
aHAJIUTUYECKON reomerpu, | pemenus CIIAY KM-3 Bekropnas anredpa (KontposbHas padorta)
JTUHEHHON anreOpsl, | TEOPUIO MATPHIL U KM-4 IlpsimMas u miiockocTb. JIMHUY U TOBEPXHOCTH 2 MOPAIKa
QG epeHIaIbLHOr0 U | ompenenurenen (KonTposbHas paboTta)
MHTETPAJIBbHOIO HMCYMUCIICHUS | YMETh: KM-5 Jluneitnas anreOpa u ananutuyeckas reometpus (Pacuerno-
byHKUIUM OJIHOM | UCTIOJB30BATh METO/IbI rpaduueckas pabora)
MepPEeMEHHOM AQHAJIUTUYECKON TEOMETPHH B

MIPUIIOKEHUSAX
HCIIOJIB30BAaTh METO/BI
BEKTOPHOM anreOpsl B
MIPUIIOKEHUSAX

HCCIIEeIOBaTh U peliaTh
CHUCTEMBI JINHEHHBIX
anredpanvyeckux ypaBHEHUH
pemaTth 6a30BbIe 3a/1a4n
AHAJIMTUYECKON reOMETPUU
Ha IUIOCKOCTH U B
MIPOCTPAHCTBE




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. MaTtpuusbl 1 onpeaeJuTe Il

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeleHHss KOHTPOJHLHOI0O MepPONPHUATHS: THChbMEHHAas paboTa MO BapHaHTaM,
COIEPKUT JBa 3a7aHus Ha 30 MUHYT.

Kpartkoe conep:xanue 3aganus:
paboTa Ha MPOBEPKY 3HAHUS TEOPUU MATPHUIL U ONPEACTUTENICH U YMEHUE BBIUYUCIISTD
OTIpeACIUTENH, 0OpPaTHBIE MATPUIIBI, BBIMTOIHITH ONIEPALMN C MATPUIIAMHU

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE pe3yabTathl | Borpocsl/3aganust Uit IpOBEpKH
00y4eHUs 10 JUCIUIIHHE
3HaTh: TEOPUIO  MaTpHIl U 1.xorma omnpeneneHo NPou3BEICHUE MAaTPHIL U KaK €To
orpeeuTeNnei BBIYHCIIUTH
2.KaKue CBOMCTBA ONpEeNINTENEH Bbl 3HACTE

Onucanne MKAJbI OIIEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABISAETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodicnuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABJICHUE JJIS pElIeHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu ebinoaneHus 3nanus: OneHka "yIoBIeTBOPUTEILHO" BBICTaBIACTCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHU€E BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-2. Cucrembl THHEHHBIX YPABHEHU I

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBefeHusi KOHTPOJIbHOro MeponpusiTusa: Pabora mo BapuaHTam Ha 45 MMHYT.
Conep>kXuT TpH 3aJaHus.

KpaTkoe cogep:kanue 3a1aHusi:




PaGora Ha poBepKy 3HaHHS MeTOI0B UccienoBanus u pemeHuss CJIAY u ymenus
uccnenoBarh U pemars CJIAY

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arIaHupoOBaHHBIE  pe3ylbTaThl  00y4eHus 10 | Bompockl/3aianus Uit MPOBEPKH
JUCLUIUINHE

3HaTh: METO/bI HccaenoBanus U peuienust CJIAY 1.KakoB kpuTepuii COBMECTHOCTH
HEOJHOPOIHOU CUCTEMBI?

2.Korga ogHOpoHas cCCTEMA UMEET
HETPUBHAJILHOE pelIeHue?

YMerb:  uccnenoBaTb M pelllaTb  CUCTEMBI 1.MccnenoBath cucreMy Ha
JMHENHBIX aNredpanyecKux ypaBHEHUN COBMECTHOCTb
2.BBpIYNCIINTD PaHT MaTPULLbI

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 0O'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBHIOJIHEHO

KM-3. BekropHnas anreopa

®opmbl peanusanum: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeeHnsi KOHTPOJILHOr0 Meponpusitusi: PaGota Ha 1 yac, cogepxur 3 3agauu.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
pa60Ta Ha NPOBCPKY YMCHUS PCIIATh 0a3oBbIe 3a/1a4d aHAJIMTUYSCKOM reoMCTpHU HA

IJIOCKOCTH U B IPOCTPAHCTBE

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3annaHupoBaHHbIE pe3ysbTaThl 00yueHus: | Bormpockl/3ananus s npoBepKu
110 TUCUUIUINHE

YMeTh: UCNOJIB30BaTh METO/IbI BEKTOPHON 1.Bp1unCIUTHL 00BEM Napasuiesenunena, TeTpadipa
areOpbl B MPHIIOKEHHUSIX 2.0npenenuTh, KOMILUIAHAPHBI JIX BEKTOPBI
3.BpIUUCIUTE YIiibl TPEYTOIBHUKA U €T0 BBICOTHI
I10 33JJaHHBIM KOOpJMHATaM BEPIINH

Onucanune MKAJbI OIICHUBAHUA:




Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoanenus 3uanus: OueHka "y10BIeTBOPUTENHHO" BHICTABIISACTCA
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-4. IIpsimasi M JIOCKOCTh. JINHMHU U IOBEPXHOCTH 2 MOPSAIKA

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpOIBLHOrO MeponpusaTus: KontponsHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHusi KOHTPOJbLHOr0 Meponpusitusi: Pabora conepxut 5 3a7a4y Ha J1Ba yaca
110 BapHaHTaM.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:
pa60Ta OpPUCHTHPOBAHA HA IPOBCPKY YMCHUS UCIIOJIB30BATb MCTOABI BGKTOPHOP'I anre6pLI n

aHAJUTUYECKOMN TCOMETPHH B IPHUITOKCHUAX

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3arutaHUpOBaHHBIE PE3yNbTaThl 00y4YeHUs 10 | Bompockl/3amanus 1iis IpOBEPKHU
JUCLUIUIMHE

YMeTh: pemats 6a30BbIe 3a/1a4l aHATTUTHYECKON |.BBIMCATh YpaBHEHUE IIJIOCKOCTH U
reOMEeTpPUH Ha IIOCKOCTH U B IPOCTPAHCTBE IpSMOM B TPOCTPAHCTBE B Pa3IMUHBIX
dbopmax

Onucanue MIKAJbI OLlEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 95
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evinonnenuss 3nanus: OTeHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUIINM MMPECUMYIICCTBEHHO HE BBIIIOJITHEHO

KM-5. JIuneiinas ajredpa u aHAJIUTHYECKASI TeOMeTPUs

®opmbl peaauzanuu: [luceMennas padora

Tun KoHTpoIbHOrO Meponpusitus: PacuetHo-rpaduueckas padbora

Bec konTposabHOro meponpusitusi B BPC: 5

IIpouenypa npoBeaeHnsi KOHTPOJIbHOIO0 MepPONPHUATHSA: JOMaIllHEEe 3aJjaHie U3 ABYX dacTei 1.

Jluneiinas anredpa 2. AHATUTHYECKAs T€OMETPHSL.

KpaTkoe conep:kanue 3a1aHusi:

Pabota opuenTupoBaHa Ha IPOBEPKY YMEHUS UCCIEAOBATh U PELIaTh CUCTEMBbI IMHEUHBIX
anredpanvyeckux ypaBHEHUM, pemaTh 0a30Bble 33/1a4l aHATUTHYECKON T€OMETPUHN Ha
TUIOCKOCTH | B IIPOCTPAHCTBE, UCTIOIB30BaTh METOBI BEKTOPHOH alreOphl M aHATUTHIECKON

T'COMCTPHUHU B IIPUITIOIKCHUAX

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YyJIbTAThI 06y‘IeHI/IH 10
JUCIHHMITIINHE

Bonpocsi/3aganust 11st IpOBEpKH

VYMeTh: HCIIOJIB30BAaTh MCTOABI aHAJIUTUYECKOM
TCOMCTPHH B NPHUIIOKCHUAX

1.Beruncnuth 00paTHyIO MaTpuIly
2.BBIMHUCINTD ONIPENCITUTEh

VYMeTh: peuaTrb 0a30BEIE 3aJa4uu aHATUTHYECKOM
TCOMCTPHH HaA IJIOCKOCTHU U B IPOCTPAHCTBC

1.Pa3noxuthk BeKTOp 1o 6azucy

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka. «3a4TECHO»
Onucanue xapaxmepucmuxu ebinonneHus snanus: OLneHKa "3a4TeHo0" BBICTABIISETCS €CIIN 3aJaHUE
BBITIOJTHEHO MPAaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0UE€TaMU

Ouyenka: «He 3a4TCHO»
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OleHKa "He 3a4TeHO" BBICTABIIAECTCS €CIIU
3a/laHue He BBIITOJIHEHO B OTBEJACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO




COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. CBoiicTBO onpeenuTeNs, CBA3aHHOE: a) C HAJTMYHMEM JIBYX OJIMHAKOBBIX CTPOK; 0) ¢
YMHOXEHHEM 3JIEMEHTOB CTPOKU Ha YKCJIO; B) C HATMYUEM JBYX MPOMOPIUOHATIBHBIX CTPOK.

2. Teopema 06 oO1ieM TMHEHHOM YpaBHEHHUH MPSAMOK Ha TiockocTH. KoopauHatsl
HarpasJsitoiiero Bekropa. KoopauHarsl HOpMaJIbHOTO BEKTOPA.

3. [lokaxkure, 4TO MIpsiIMbIE TepecekaroTcsa. Hanuimre ypaBHEHHE MIIOCKOCTH, COJIepKallIei
npsiIMbIe

IIpoueaypa nposenenus

OK3aMeH INpPOBOJUTCS B NUCbMEHHO-yCTHOM (opme. Ha moaroroBky oreera naercs 60 MUHYT.
Kpome oTBeTa Ha BOIpochl OuseTa, CTyIeHT JODKEH OTBETUTh Ha JIOMOJIHUTEIbHbIE BOIIPOCHI.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenunss/Muankarop: UJ1-1lonk-3 [Ipumensier MaTemaTHueckuii anmapar aHaIUTHYECKOU
reoMeTpHUH, TMHEHHON anreopbl, AU PepeHINaTbHOI0 U HHTETPAIbHOI0 HCUUCICHUS (QYHKIIMU
OJIHOY IIEPEMEHHOMN

Bonpocsl, 3aganus
1.1. Matpuupsl. Onepauuu HajJ MaTpULIaMH: CJI0KEHUE MaTpPULl, YMHOKEHUE MaTpULIbl Ha
4HCII0, IPOU3BENCHNE MAaTPULL, TPAHCIIOHUpOBaHKUe MaTpull. CBOMCTBA ONlepalyu
TpaHCIIOHUPOBaHUs. J{0Ka3aTeabCTBO aCCOLMATUBHOCTH MPOU3BEACHUS MAaTPHIL.
2. IloacTaHoBKY, KOJIMYECTBO MOACTAHOBOK MOpsiiKa n (BeIBecTH Gopmyiy). MuBepcun,
YETHOCTh MOJCTaHOBKH. TpaHcno3unus. Teopema o TpaHCIO3UIMU U YETHOCTH.
3. Onpenenenue onpeaenuTens nopsaka n. [IpaBuino BeIYKCIEHNS ONPENEIUTENS 2-T0 MOPsAIKa
Ha OCHOBE OIPEICICHHUS.
4. CBOMCTBO OIpeeNIuTeNs, CBSI3aHHOE: a) C TPAHCIIOHUPOBAHUEM; 0) C HATMYUEM HYJIEBOU
CTPOKH; B) C IEPECTAHOBKON CTPOK.
5. CBoiicTBO omnpeaenuTes, CBA3aHHOE: a) C HATMUYMEM JIBYX OJMHAKOBBIX CTPOK; 0) €
YMHOXEHHEM 3JIEMEHTOB CTPOKU Ha YKCJIO0; B) C HATMYUEM JBYX MPOMOPILUOHATIBHBIX CTPOK.
6. CBOICTBO OmnpeAeuTeNs, CBA3aHHOE: a) C Pa3JI0KEHUEM Ha CyMMY JIBYX OIlpeaenuTeneii; 0)
C HATMYHUEM CTPOKH, SBIISIOIICHCS JIMHEHHOW KOMOUHAIIMEH IPYTrUX CTPOK; B) C IPUOABICHUEM
K 2JIEMEHTaM OJITHOM CTPOKH COOTBETCTBYIOIIMX JIEMEHTOB JIPYrOl CTPOKH, YMHO)KEHHBIX Ha
YHCIIO.
7. AnreGpandeckoe JOMOJIHEHUE IeMeHTa. Teopema 0 pa3jioKeHUH ONpPeaesUTeNs 0 CTPOKe
WM CTOJIOIY (I0Ka3aTeabCTBO JUIs pa3ioKeHus 1o nepBoi cTpoke). Teopema o nmpousBeAeHUN
3JIEMEHTOB OJHOM CTPOKHU Ha ajiredpanyecKue JOMOIHEHHs JPYTroi CTPOKH.
8. O6parHas matpuiia, onpeneneHue, nocrpoeHue. CyimecTBOBaHUE U €IMHCTBEHHOCTh
00paTHOW MaTPUIIbl Y HEBBIPOXKICHHON MaTPHIIBI.
9. Teopema 0 npUBEIEHUN MATPHUIIBI K YIPOIIEHHOMY BUY C TIOMOIIIBIO 3JIEMEHTAPHBIX
npeoOpa3oBaHui
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10. Onpenenenue 6azucHoro MuHopa. Panr matpunsl. Jloka3aTs, 4To 3J1€MEHTapHbIC
peoOpa3oBaHus HE MEHSIIOT paHTa MaTPUIIbI.

11. JIluneiiHas 3aBUCHUMOCTH M JIMHEHHAS HE3aBUCUMOCTh CTONOIOB. Kputepuii nHeiHo
3aBHCUMOCTH CTOJIOIOB.

Teopema o 6a3ucHOM MUHOpE.

12. Teopema o panre matpulibl. Ciiencreue. Beiunciienre panra MaTpuibl METOI0M
3JIEMEHTAPHBIX TPeoOpa30BaHUii.

2.1. T'eomeTpuyeckue BeKTOpbI. JIMHEHbIE onepaly Hajl BEKTOpaMU (CI0KEHUE, YMHOKEHUE
Ha YKCJIO), CBOMCTBA 3TUX onepauuil. bazuc Ha npsimoit. baszuc Ha mnockoctu. basuc B
npocTtpaHncTBe. Teopema o pa3nokeHur BEKTOpa Mo 0a3ucy Ha MpsIMOM; Ha TUIOCKOCTH; B
IIPOCTPAHCTBE.

2. JluneliHas 3aBUCHMOCTb KOJUIMHEAPHBIX BEKTOPOB; KOMILIAHAPHBIX BEKTOPOB; JTFOOBIX
YEThIPEX TE€OMETPUUECKIX BEKTOPOB.

3. JlexaproBa npsMoyroJibHas cuctema koopauHat. Koopaunatsl Bektopa. KoopauHarsl
TOYKH. JIMHENHBIE ONlEpallMy HAJl BEKTOpaMHU B KoopAauHaTtax. [lonspHas cucrema KOOpAuHar.

3.1. BeiBox mapaMeTpuYecKuX YpaBHEHUH MPSMOH B MPOCTPAHCTBE U HA IJIOCKOCTH.

2. BbIBOJ mapamMeTpHUECKUX YpaBHEHHUH INIOCKOCTH.

3. BektopHO€e HOpMaJIbHOE YpaBHEHHE IJIOCKOCTU. BeKTOpHOE HOpMaIbHOE ypaBHEHNE
IPSIMOM Ha IIOCKOCTH.

4. Teopema 00 o0mIeM JIMHEHHOM YpaBHEHUH MPSAMOH Ha TuIocKocTH. KoopanHaTsl
HaIpaBJOLIEro BekTopa. KoopauHaTsel HOpMaJIbHOTO BEKTOPA.

5. Teopema 06 00IIEM JIMHEHHOM YpaBHEHUH TUIOCKOCTH (JloKa3aTeIbcTBO HEOOXOAMMOCTH).
Koopaunats! HOpMalibHOT0 BeKTopa. KoopanHaTel BEKTOpa, apajljieIbHOTO TUIOCKOCTH.

6. Teopembl 0 MapaJIETFHOCTH MPSIMBIX U TNIOCKOCTEH.

7. BbIBOJI KAHOHWYECKUX YpaBHEHUI MPSIMOI B IPOCTPAHCTBE U HA IJIOCKOCTH.

8. Ilpsimas B Buze nepecedeHust IByX IIOCKOCTeH. Bbunciienue Hanpasisioero BEKTopa u
KOOpAMHAT HEKOTOPOU TOUKH MPSAMOM.

9. YpaBHeHue npsIMOI IO IBYM TOUKaM. Y paBHEHHE IJIOCKOCTH IO TPEM TOUKaM. Y PaBHEHMUSI
HpSMOM U TIOCKOCTH B OTpe3Kax. BbIBoJ 1 000CHOBaHNE ypaBHEHUH.

10. PaccrosiHME OT TOYKH JI0 IPSMO B IPOCTPAHCTBE. PaccTosiHME OT TOUKH 710 TIPSMOIA,
3aJJaHHOM OOIIMM JIMHEHHBIM YpaBHEHUEM B JIEKaPTOBON MPSAMOYTOJILHOM CUCTEME KOOpIUHAT
Ha TiockocTH. (BeiBog hopmyn).

11. BriBoa (hopMyIIbl AJIst pACCTOSTHUS OT TOUKHU 0 TNIOCKOCTH.

12. Yron Mexmy IByMs MPSIMBIME B TPOCTPAHCTBE. YTOJ MEXIY MPSIMOM H MIIOCKOCTHIO.
(BeiBOt hopmyn).

13. Teopema 0 B3aMMHOM PacCIIOJIOKEHUH MPSIMOH M TUIOCKOCTH.

14. Teopema 0 B3aMHOM pacIOJIOKEHUH JIBYX MPSMBIX B IPOCTPAHCTBE.

4.1. Teopema 0 MpUBEAECHUU OOIIETO YPAaBHEHHSI JMHUU BTOPOT'O MOPSJIKa K KAHOHUYECKOMY
BUY (0€3 10Ka3aTeabCTBa).

2. Dnarc, KaHOHMYECKoe ypaBHEHUE, CBOIMCTBA.

3. T'mmepboia, KaHOHUYECKOE YpaBHEHHE, CBOMCTRA.

4. TlapaGona, KAHOHMYECKOE YpaBHEHUE, CBOMCTBA

5. TloBepXHOCTH BTOPOTO MOPSAJIKA: SJUTUIICOUT, OJHOTIOJIOCTHBIN TUIIEpOOIONn I,
JIBYIIOJIOCTHBIN TUIiepOoaona. PopmMa NOBEPXHOCTH, BHIBOJL KAHOHUYECKOTO YPAaBHEHHS.
[IpssMmonmHEITHBIE 00pa3yIOMIHE.

6. IloBepXHOCTH BTOPOTO MOPs/IKA: KOHYC, SJUTMITUYECKHH mapaboiona, THnepOooInuecKuil
napabosonsa. @opma MOBEPXHOCTH, BHIBOJI KAHOHUUECKOTO YpaBHEHUSI.

7. KommuiekcHble uncia, anredpandeckas opma 3anucu KOMIUIEKCHBIX yrcen. KommiuekcHast
II0CKOCTh. Onepanuy HaJl KOMIUIEKCHBIMH YHCIIaMU B ainredpandeckoil popme 3amnucu.
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8. Mozaynb 1 apryMeHT KOMILIEKCHOTO uncia. TpuronoMmerpudeckas hopma 3amnucu
KOMIUIEKCHBIX YHCEN. Y MHOKEHUE U JIeJIEHHE KOMIUIEKCHBIX YHCEN B TPUTOHOMETPUUECKOM
dbopme 3amucu.

9. Bo3BeneHne KOMILJIEKCHBIX YHCET B N-10 CTENeHb. V3BIeueHnil KOpHS n-i CTENeHH U3
KOMILIEKCHOT'O YHCIIA.

5.1. OnHOpOAHBIE CUCTEMBI IMHEHHBIX AJITeOpandeCKX YpaBHEHU, CBOMCTBA PEIICHHMA
OJIHOPOJHBIX CUCTEM.

2. dyHaamMeHTaNbHas CUCTEMA PEIICHUH OJHOPOAHONW CHCTEMBI JIMHEHHBIX aJIreOpandecKux
ypaBHeHu. CTpyKTypa 0OIIETro pelieH s OJHOPOTHON cucTeMbl. Teopema 0 KoJIn4ecTBe
BEKTOPOB (DyHIaMEHTaIbHONU CUCTEMbI PEIICHUI.

3. CBs13p MEX]ly pELICHUSIMHU OJHOPOJHBIX U HEOJIHOPOAHBIX cucteM. CTpyKTypa 0011ero
pelleHus: HEOTHOPOAHOM CUCTEMBI TMHEHHBIX anreOpanyecKux ypaBHEHHIH.

4. OnpeneneHue apupMETHICCKOr0 JTMHEHHOTO IPOCTpaHCTBA. JInHEHAs 3aBUCUMOCTD U

JIMHEHAs HE3aBUCHUMOCTh BEKTOPOB apI/I(bMeTI/ILIeCKOFO IMPOCTPAHCTBA. JInnetinas KOM6I/IHaHI/I5[

BeKTOpOB. basuc apupmeTnueckoro TMHEHHOTO MpocTpancTBa. PasMepHOCTD
apuQMETUYECKOTO JIMHEHHOTO MPOCTpaHCTBa. EAMHCTBEHHOCTh pa3iiosKEeHUsI BEKTOPa IO
0a3ucy B apup)MEeTHIECKOM JIMHEHHOM ITPOCTPAHCTBE.

5. MonmpocTpancTBa B apupMETHUECKOM JIMHEHHOM MpocTpaHcTBe. basuc nmoanpocTpaHcTaa.
[TokazaTh, 4TO MHOXKECTBO PEHICHUH OJTHOPOIHOM CHCTEMbI JUHEHHBIX YpaBHEHUN 00pazyeT
MOJAMPOCTPAHCTBO apU(PMETUYECKOTO TUHEHHOTO MPOCTPAHCTRA.

6. JIuneiinbie oToOpakeHus. [loHsATHE O COOCTBEHHBIX BEKTOPAX JIMHEHHOTO
npeoOpazoBannsa.CrCTeMbl TUHEHHBIX anreOpanyecKuX YpaBHEHUI: MOCTAHOBKA 3a/1a4H.
6.1.Teopema Kponekepa-Kamnennu o COBMECTHOCTH CHCTEMBI JINHEMHBIX aJIreOpandecKux
YpPaBHEHUU.

2. IlpaBuno Kpamepa.

3. Metop 'aycca pelieHust CHCTEMBbI JIMHEHHBIX alNreOpanuyecKux ypaBHEHUH.

7.1. CkanspHOE ITPOU3BEIECHUE U €T0 CBOMCTBA.

2. Teopema 0 KOOpAMHATaX BEKTOpa B OpTOroHaNbHOM Oa3uce. [Ipoekius BekTopa Ha OCb.
3. JIuHEeHHOCTDh CKaISIPHOTO TPOM3BEACHUS (JJ0KAa3aTeNbCTBO). BrIpaskeHue CKaIsipHOTO
IIPOU3BENIEHUS B KOOpAMHATaX. /[11Ha BEKTOpa B KOOpINHATAX.

4. OpueHTupOBaHHbIE TpOWKH. BekTopHOE Ipon3BeIeHUE U €ro cBoicTBa. BripakeHue
BEKTOPHOI'O ITPOM3BE/ICHUS B KOOPANHATAX.

5. CmemanHOe TTPOU3BEIEHNE U €ro CBOMCTBA. Teopema 00 o0beMe napajieenunesa.
BripaxkeHue cMemaHHOro Npou3BEACHUS B KoopauHaTax. Kpurepuil kKoMriaHapHOCTH
BEKTOPOB.

MaTepnanbl AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.MoxeT 11 BBIpOKACHHAs MaTpULla UMETh OOpaTHYIO?
OTBeThI:

1) da 2) Her
Bepnwsiii otBet: 2) Her

2.Beruncauts onpeaenutens 3X3
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2 1 3
o 3 2]
1 4 3

OTtBeThI:
1) 0 2) -20 3) 40
Bepnpiii otBet: 3) 40
3.HccnenoBaTh CUCTEMY Ha COBMECTHOCTb

3X—0Xy-2X544x,=—2,
Tx,—4Xy+ X343x,==5,

OTBETHI:

1) Cucrema coBMecTHa, MIMEET OECKOHEYHO MHOTO penieHuii 2) Cucrema CoBMECTHA, UMEET
enHCTBeHHOe perenue 3) CucteMa HECOBMECTHA

Bepnpsiii otBeT: 3) Cuctema HeCOBMECTHA
4.Pemnts cuctemy metogom ["aycca

2x; -+ oxy— 8x5; =8,

4x, 4+ 3xy— 9x; =09,

2x,+ 3x,—5x, =T,
X, +8xy —Tx, =12,

OTBETHI:

1) Cucrema HecoBMecTHa 2) CuctemMa uMeeT eIMHCTBEHHOe peienue (3, 2, 1)
Bepwsiii otBeT: 2) Cucrema nuMeeT eIMHCTBeHHOe perienue (3, 2, 1)
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5.CocTtaBuTh ypaBHEHHE NPAMOM, Tpoxoasauiei uepes Touky A(1, -1, 2) u neprneHauKyIspHOn
IIJIOCKOCTH
X-3y+2z+1=0
OTtBeTsI:
Nx-y+2z=0 2) X-1=(y+1) / (-3) =(z-2)/2
Bepusriit otet: 2) x-1=(y+1) / (-3) =(z-2) /2
6.Yto siBisieTcst 6a3uCcOM Ha TIIOCKOCTH?
OTtBeTsI:
1) JIroOble Tpu HEKOMILIAHAPHBIX BeKTOpa 2) JItoObie 1Ba HEKOJUTHHEAPHBIX BeKTOpa 3) JIroObie
JIBa HEHYJIEBBIX BEKTOpa
Bepusriit otBet: 2) JIto0bIe ABa HEKOJUTMHEAPHBIX BEKTOPA
7.ChopmynupyiTe yCIOBHE HETPUBHAIBHOW COBMECTHOCTH OJTHOPOJIHOM CUCTEMbI YPaBHEHUI
OTBeThI:
1) Yncnio ypaBHEHHI paBHO YMCITY HEU3BECTHBIX  2) PaHT MaTpHIIbl CHCTEMBI paBeH YUCTY
HEU3BECTHBIX 3) PaHr MaTpuibl CHCTEMBI MEHBIIIE YMCIIA HEU3BECTHBIX
Bepupiii otBeT: 3) Panr MaTpullbl cUCTEMbI MEHBIIIE YUCIIa HEU3BECTHBIX
8.MoeT JIu paHTr MaTpUIbl YMEHBIIUTHCS, €CIIU K HEHl Npunucarh HEHYJIeBOM ctonden?
OTtBeTsI:
1) Moxer 2) Her
Bepnsriii oteT: 2) Her
9.Kak BBIMUCINUTD CKAJSIPHOE MPOU3BEICHIE BEKTOPOB, 3Hasl JJIMHBI BEKTOPOB U YIOJl MEXKIY
HUMHU?
OTBeTHI:
1) CkanspHoe mpou3BeieHne PaBHO MPOU3BEICHUIO JJIMH BEKTOPOB HA CUHYC YTIa MEXKIY
HuMU 2) CkansipHOe IpOU3BEIEHUE PABHO POU3BEACHUIO JIJTMH BEKTOPOB Ha KOCUHYC yTia
MEXIy HUMHU
Bepnpiii otBet: 1) CkanspHoe Npou3BeIeHUE PaBHO MPOU3BEIACHUIO IJIMH BEKTOPOB HA
KOCHHYC yIJia MKy HUMHU
10.BexkTopHOE NMpon3BEACHIE BEKTOPOB SIBISIETCS YHCIOM UM BEKTOPOM?
OTBeTsI:
1) Yucno 2) Bekrop
Bepnpsiii otBeT: 2) Bektop
11.Yemy paBeH MOy b CMELIAHHOTO IMPOU3BEACHUS TPEX HEKOMIUIAHAPHBIX BEKTOPOB?
OTBeThI:
1) O6bemMy Terpadipa, MOCTPOCHHOTO Ha 3TUX BekTopax 2) Hymo 3) O6bemy npusmsl,
NOCTPOCHHOI Ha 3TuX BekTopax 4)O0beMy napajuiesnenumeaa, IOCTPOEHHOTO Ha 3TUX
BEKTOpax
Bepusliit otBet: 4) O0beMy napaiienenumnesia, HOCTPOSHHOTO Ha 3TUX BEKTOPax
12.J1aliTe onpeneneHne TMHEHHONW HE3aBUCUMOCTH BEKTOPOB
OTBeThI:
1.BexTopsl Ha3BIBAIOTCS TUHEHHO HE3aBUCHUMBIMH, €CJTH JIMHEHHAsT KOMOMHAIMS paBHA HYJITIO
2. BekTopsl Ha3bIBAIOTCA JIMHEWHO HE3aBUCUMBIMHU, €CIIN CYLIECTBYET UX JIMHEHHAs
KOMOHMHAIMS, OTIUYHAS OT HyJsI 3. BeKTOpbl Ha3bIBAIOTCS JIMHEWHO HE3aBUCUMBIMU, €CITU
TOJIEKO UX TPUBUAJIbHAS JTHHEHHAss KOMOMHAIIMS paBHA HYITIO
Bepnsiit otBeT: 3. BeKTOpHI Ha3bIBAKOTCS JIMHENHO HE3aBUCHUMBIMH, €CJIH TOJIBKO UX
TpUBHAIbHAS JTUHEHHAsE KOMOUHAIIMS paBHA HYITIO
13.Ecnu cTpoky onpeaenuTens yMHOXKUTh Ha YHUCIIO K, TO
OTBeThI:
1. Onpenenutens yMHOXKUTCA HA K 2. OnpeAeIuTeNb HE U3MEHUTCS
Bepnplii otBeT: 1. Onpeaenurens yMHOXKHUTCS Ha K
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II. Onucanue wKanvl oueHUBAHUA

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 95
Onucanue xapakmepucmuku evtnonanenus 3nanus. Ouenka «OTIIMYHO» BoicTaBiIsS€TCS CTYICHTY,
MPaBUJILHO BBIMOJHUBILIEMY MPAKTUYECKOE 3aJ]aHue, KOTOPBIN MOKa3aJl IPU OTBETE HA BOIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa U Ha JOMOJIHUTEIbHbIC BOMPOCHI, UTO BIIAZICET MaTePUAIOM U3y4ECHHON
JUCITUTUIMHBI, CBOOOIHO IPUMEHSIECT CBOM 3HAHHUS JUTsI OOBSICHEHHUS PA3IMYHBIX SBJICHUNA U PEIICHUS
3azad.

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakxmepucmuxu evinoanenus snanus: Onenka «XOPOILIO» BbicTaBiseTcs CTYAEHTY,
NPaBUWJIFHO BBHIOJIHUBIIEMY IPAKTUYECKOE 33JaHUE U B OCHOBHOM IIPAaBMJIHO OTBETHBIIEMY Ha
BOIIPOCHI 9K3aMEHAIIMOHHOTO OMJIeTa ) U Ha JOMOJIHUTEIbHbBIE BOIPOCHI, HO JIOMYCTUBIIEMY IIPH
ATOM HETIPHHLUIHAAIBHBIC OIIUOKH.

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu gvtnoanerus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIICTCS CTYJEHTY, KOTOPBIN B OTBETaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII
CYIIECTBEHHBIE U Ja)Ke TpyOble OIMOKH, HO 3aTE€M HCIIPABHJI X CaM, a TAKXKE HE BBITOITHIII
MPaKTHYECKOe 3aJjaHKe U3 dK3aMEHAIIMOHHOT0 Ouiera (OuieTa KOJUIOKBIYMA), HO THOO HAaMETHII
NPaBUJIBHBIN ITyTh €r0 BHIIOIHEHHUS, JINOO 10 YKa3aHUIO IK3aMEHATOpa PEIIni IPYTyIo 3a/1a4y U3
TOTO XK€ pa3jena IUCIUTUIHHBIL.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)

Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJISIETCSl CTY/ICHTY, KOTOPBIiA: a) HE OTBETHJI Ha BOTIPOCHI SK3aMEHAIIMOHHOTO OnieTa 1 He
CMOT pPelINTh, TMO0 HAMETUTDH MPABMIIBHBIN MMyTh PEHICHUS 3a/1a4l U3 OuseTa; 0) He CMOT PelInTh,
I1M00 HAMETUTD MPABWIbHBIN IMyTh PELICHUs 3a/1a4 U3 3K3aMEHallMOHHOTo Ouiera (Ouiera
KOJIJIOKBUYMA) U APYTO# 3a7auu Ha TOT K€ pa3/iel NIUCHUIUINHBI, BBIJAHHOW B3aMEH Hee;

1I1. Ilpasuna évicmasienusn umozo80i OyeHKu no Kypcy

OI_IGHKa OIPEACIIACTCA B COOTBCTCTBHU C [Tonoxenuem o 6aHHLHO'peﬁTHHFOBOﬁ CHUCTEMC 1A

crtynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIISAIOIINX.
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