MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKHW POCCUMCKOM ®ENEPAIIUUA

OEJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIbBHOE
YYPEXJIEHUE BBICHIEI'O OBPA3OBAHUSA

«AHT'YIICKUHA T'OCYJAPCTBEHHBI YHUBEPCUTET»

YTBEPXIAIO
COI'JTACOBAHO N.o. nekana ¢pu3nKo-MaTeMaTHIECKOTO
(hakynpTera
PykoBomuTenbs 00pazoBaTebHON TPOrPaMMBI
/ M.X.MaibcaroB
oT «03» mapTta 2025r.

b.C.Kynb0yxes

oT «14» mapTa 2025r.

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

B1.B. 02 Anre6pa u aHaTuTH4YecKasi FeOMeTpust

HanpaB.ﬂeHne HoAroTOBKH

09.03.02 UupopManOHHBIE CHCTEMbI M TEXHOJIOTHHU

Hanpasiiennocts (mpoguib noarorosku) MHpopmanuoHHbie CUCTEMbI U TEXHOJIOTHU

KBaimnpukanus BbINyCKHUKA

bakaaasp

®opma o0yueHust

OuHasn, 3a09HasA, 0OYHO-3209HAS

Marac, 202



1. Ilesn ocBOEHUS AN CUMIIIMHBI
LlenssMu OCBOEHUS AUCIUTUIMHBI (MOYIIs) «AnreOpa v aHATUTHYECKast TEOMETPHUS» SBIISTFOTCS:

- OBJIaJ€Th OCHOBHBIMHU METOJaMU COBpeMeHHOfI aHFC6pBI;

- IpUOOPECTH OIBIT HCIOJIb30BaHMS alreOpanuecKux METOJ0B B IIPOIECCEe pEIIeHUs 3aaad
CMEXHBIX MaTeMaTHYECKUX AUCUUIUIMH (MaTematuyeckoro anamusa, TBMC, nuddepennmanbHbix

YpaBHEHUU U T. 1);

- HOJIYUUTh MPCACTABICHUC O POJIN aﬂre6pm B CUCTCMEC MAaTCMATUUYCCKOI'O 3HAHUA U MICPCIICKTUBAX

€C MPUMCHCHUS B €CTCCTBCHHBIX U 'YMAHUTAPHBIX HAYKaAX;

- OBJIaJJ€Th MCTOAaMH aHAJTUTUYECCKOM reoOMCTpPHHU.

Ilepeyenbp mMpogecCHOHANBHBIX CTAHAAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKUIHMIi U TPYAOBBIX
(pyHKIHIi, COOTBETCTBYIOIIMX NPO(ecCHOHATBHO eI TeJIbHOCTH BHINTYCKHUKOB.

B pamkax ocBoeHHs JaHHOI MporpamMMmbl OakalaBpHaTa BBIITYCKHHKH TOTOBSITCS K PEIICHUIO 3a7ad
po(heCCHOHANBHON JEATENBHOCTH CIEAYIONINX THUIIOB: MPOU3BOACTBEHHO-TEXHOJIOTHUECKUH, MPOEKTHEIH,
Hay4YHO-HCCJIEI0BATEIBCKUI.

Ilepeuenn 3ana4 nMpogecCHOHAIBHON 1EATEJIbHOCTH BHIITYCKHUKOB:

ObaacTb Tunsl 3aga4 3agaun O0BexTHI NpodeccHoHATBHOM
npogeccuoHaNbHOI | IpodeccuoHAIBLHO npogeccCHOHATLHOM AesiTeIbHOCTH (MM
AesiTeJIbHOCTH 71 JesiTeJIbHOCTH 00J1acTH 3HAHUS)

(mo Peectpy AesATeTbHOCTH

MunTpyaa)
06 Cssi3b, [MpousBoacTBeHHO- | MIHTErpanus mporpaMMHBIX MporpaMMHOe obecrieueHre
MHGOPMAIIMOHHBIC U {TeXHOJIOrMUSCKUE | MOIYJICH U KOMIIOHEHT MH()OPMAITMOHHBIX CHCTEM
KOMMYHHKalIMOHHBIE

Obecneuenre GyHKIMOHUPOBAHUS [0a3bl TAaHHBIX M XpaHUIHILA
0a3 JaHHBIX, IPEJOTBpPAILEHUE MH(pOPMALIHHL

MOTEPh ¥ MTOBPEXK/ICHUN TAaHHBIX,
oOecnieyenne HHPOPMALMOHHON

TCXHOJIOT UK

Oe3omacHOCTH

Bremonnenne padot 1o co3pannio | WH(GOPMAITMOHHBIE CUCTEMBI H
(Monuburanmm) u TEXHOJIOTHH

COIPOBOXACHUIO

I/IH(I)OpMaLII/IOHHBIX CUCTEM
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YmpasieHue nporpaMMHO-
anmapaTHBIMU CPEACTBAMU
WHPOKOMMYHHKAIIMOHHON
CHCTEeMBI OpTaHu3aInH,
aIMUHUCTPUPOBAHUE CETEH

CCTU U TCICKOMMYHUHKAIIUN

[IpoekTHBII Pazpabotka TpeboBaHuii 1 IIporpaMMHOE 00ecTICUeHHE

IIPOCKTUPOBAHUE IIPOTPAMMHOI'O I/IH(I)OpMaI_II/IOHHBIX CHUCTEM;

obecneuenns IPOEKTHI B 0OJIACTH
HH(pOPMAITHOHHBIX
TEXHOJIOTHH

VYnpapneHue npoeKTaMu B MPOEKTHI B 001aCTH

obmacti HHGOPMAITMOHHBIX MH(POPMAIIHOHHBIX

TEXHOJIOTHH TeXHONOr Ml

KonuenTtyansHoe, MPOEKTHI B 00J1aCTH

(l)yHKL[I/IOHaJ'IBHOC " JIOTUYCCKOEC HHq)OpMaHHOHHLIX

NPOCKTUPOBAHUE CUCTEM MAIIOTO | 1oy 1o moruii

W cpelHero MaciTaba u

CJIO’KHOCTH

Jlornyeckoe v GYyHKIMOHAIBHOE | MPOEKTHI B 001aCTH

CO31aHNEC KOMIIJICKCA IIporpaMmm HHq)OpMaHHOHHLIX
TEXHOJIOTHH

OreHka nu3aiiHa UHTepQecoB nHTEpdEHCHI

MH(pOPMALMOHHBIX CHCTEM WH(OPMAITMOHHBIX CHCTEM

40 CkBo3nble Buabl Hay4yHo- Hccnenosanue Mozenei u WHPOPMALTUOHHBIE CUCTEMBI U
Mpo(hecCHOHANIBHO  [MCCIIEIOBATENbCKII | MCTONIOB MH(pOPMALMOHHBIX TEXHOJIOTUHU

¥ IeITEeIbHOCTHU B
MPOMBIIITIEHHOCTH
(B chepe
OpTaHHu3aIlnu ’
MIPOBEICHUS
Hay4YHO-
HCCIIEIOBATEIBCKU
X U OIBITHO-
KOHCTPYKTOPCKHX
paboTt B obnactu
nH(OPMATHUKU U
BBIYMCIIUTENBHON

TEXHHKH )

CHCTEM M TEXHOJIOTHI

[TepeueHs nMpodecCHOHATBHBIX CTaHIAPTOB, COOTBETCTBYIOIIMX MPO(ECCHOHANBHO IS TeIbHOCTH
BBIITYCKHUKOB, OCBOUBIIIMX NIporpaMMy OakajaBpuara 1o HanpasieHuro nmoarotosku 09.03.02
HHdopmanmoHHble CHCTEMbI H TEXHOJIOTHU:




Kon
mpodecc
MOHATIHH
DTO
CTaHgapT
i

HaunmenoBanue obmactu HpO(l)CCCPIOHaHBHOfI JACATCIBHOCTH.
HaumenoBanue HpO(bCCCI/IOHaJ'IBHOFO CTaHaapTa

06 CBs13b, MH()OPMALIMOHHbIE U KOMMYHUKAIIMOHHbIE TEXHOJIOTUH

06.001

IIpodeccnonanbrerit ctanmapt "[IporpaMmMuct”, yTBEpKISHHBIM MpHKa3oM MHHHCTEpCTBA TPyIa
U colManbHOM 3amuThl Poccutickoit @eneparun ot 18 Hos6ps 2013 r. N 6791 (3apeructpupoBaH
MununctepcTtBoM toctuimu Poccmiickoit @eneparuu 18 mexabpst 2013 1., peructpannoHHBIA N
30635), ¢ w3MeHEHHWEM, BHECCHHBIM IPHKa30oM MUHHCTEPCTBA TPyda W COIMAIBLHON 3aIluThI
Poccuiickoit ®enepaumu ot 12 gexadbpst 2016 r. N 7271 (3apeructpupoBaH MHHHCTEPCTBOM
rocturinn Poccutickoii @eaepanuu 13 susaps 2017 r., peructpanuonusiii N 45230)

06.011

IIpodeccrnonanshplit cTangapt "AMUHECTpaTOp 0a3  JaHHBIX", YTBEPXKICHHBI IMPUKa30M
MunucTepcTBa TpyZa U COIMAIbHON 3amuThl Poccuiickoit ®enepannu ot 17 cerrsops 2014 r. N
647H (3apeructpupoBan MunucTepcTBOM roctuiinu Poccuiickoit @enepanun 24 Hosi0ps 2014 r.,
peructpanmonnabii N 34846), ¢ W3MeHeHWeM, BHECEHHBIM Nprka3oM MUWHHUCTEpPCTBA Tpyna
conmanbHON 3amuThl Poccuiickoit @eneparuu ot 12 mexabps 2016 r. N 7271 (3apeructpupoBaH

MunucrepctBoM toctuiuu Poccuiickoit @enepanuu 13 saBapst 2017 1., peructpamuioHHbI N
45230)

06.015

[Ipodeccuonanpuprii crangapT "CrienuanucT no HHPOPMAIMOHHBIM CHCTEMaM'"', YTBEPKICHHBIH
npuka3oM MUHHCTEPCTBA TPYAA U CONMANBHOM 3amuThl Poccuiickoit deneparuu ot 18 HOSIOpst
2014 r. N 896H (3apeructpupoBad MUHHACTEPCTBOM tocTHIIMK Poccuiickoit @eneparyu 24 nexadpst
2014 r., peructpanuonnsiii N 35361), ¢ u3MeHeHHEM, BHECEHHBIM MTPUKa30M MUHUCTEPCTBA TPyAa
U conmanbHO# 3amuThl Poccuiickoit @eneparun ot 12 gexadbps 2016 r. N 727H (3aperucTpupoBaH

MunuctepctBoM roctunuu Poccuiickoit @enepauuu 13 ssaBapst 2017 r., peructpauroHHbiil N
45230)

06.016

[Ipodheccuonanpueril cTanaapT "PyKoBOIUTENH MPOEKTOB B 001aCTH MH(POPMAITHOHHBIX
TEXHOJIOTUI", yTBEPKACHHBIN TPUKa30M MUHUCTEPCTBA TPYIa U COLUMATBHOM 3aIUThI
Poccuiickoit @epepanun ot 18 HosOpst 2014 r. N 8931 (3apeructpupoBad MUHHACTEPCTBOM
toctuiuu Poccuiickoi denepanuu 9 nexadps 2014 r., peructparmonnsiii N 35117), ¢
M3MEHEHHEM, BHECEHHBIM MPUKa30M MUHHCTEPCTBA TPYyla ¥ COLMAIBHON 3aIuThl Poccuiickoi
®enepanyu ot 12 nexadbps 2016 r. N 727H (3apeructpupoBad MUHHUCTEPCTBOM FOCTUIHH
Poccutickoit @eneparuu 13 ssuBapst 2017 r., peructpanmonssiii N 45230)

06.022

[Mpodeccnonanbubiii cranpapt "CHUCTEMHBIH aHATUTHK", YTBEP KICHHBIH IPpUKa3oM MUHHCTEpCTBA
TpyZda u conuaibHOM 3ammuThl Poccuiickoit ®enepanuu ot 28 oktsa0ps 2014 . N 8091
(3apeructpupoBan MuHHCTEpCTBOM tocTUINHU Poccuiickoit @enepanuu 24 HosOps 2014 1.,
peructpaumonsbiii N 34882), c u3MeHeHneM, BHECEHHBIM IIprKa3oM MUHHCTEpCTBA Tpyia U
conuanabHOM 3amuThl Poccuiickoit ®deneparnu ot 12 nexabpsa 2016 r. N 7271 (3apeructpupoBan
MunucrtepctBoM roctunuu Poccuiickoit ®denepauuu 13 suBapst 2017 1., peructpaunoHHBIMN
45230)

06.025

[Ipodeccnonanpheiii ctanaapt "Crenuanict o Au3aiHy rpaduuecKruX U MOJIb30BaTeIbCKUX
nHTep(dencoB", yTBEP>KICHHBIN NMPHKa30M MUHUCTEPCTBA TPYAA U CONMATHHON 3aIIHUTHI
Poccutickoii ®enepanuu ot 5 okTs6pst 2015 r. N 6891 (3apeructpupoBad MUHHACTEPCTBOM
toctrnuu Poccuiickoii @eneparmu 30 oxTsi0pst 2015 r., perucrpanuonssiii N 39558)

06.026

[Ipodeccnonanphsiii cranaapt "CHCTEMHBIH aIMUHUCTPATOP UHQOPMAITOHHO-
KOMMYHUKAIIMOHHBIX CHUCTEM'", YTBEpKAEHHBIA MPHKa30M MHHHCTEPCTBA TPyJa M COUIHAIBHOMN
s3amuTel  Poccuiickoit ®epepaumu ot 5 okraOps 2015 1. N 684H (3aperucrpupoBaH
MHHH)CTepCTBOM toctuuun Poccuiickoit depepaunu 19 okrsiops 2015 r., perucrpaunoHHbd N
39361

08.007

IIpodeccnonanbupiii cranmapt «CHenHuamucT Ka3HavyeWcTBa OaHKa», YTBEPXKICHHBIH HPUKA30M
MunuctepcTBa TpyJa U conuanbHoU 3amuTel Poccuiickoit @enepaunu ot 9 uronsa 2018 roga N
456n  https://profstandart-rosmintrud.ru/reestr-profstandartov/. (3aperucTpupoBaH B MuUHHCTEPCTBE
roctuimy Poccutickor @epepanmu 26 mroisa 2018 roma, perucrpanpioHHbi N 51705)

40 CkBo3Hble BUAbI NPO(ECCHOHATbHOM 1eATEJIbHOCTH

40.011

[podeccnonanbhpiii  crangapt «CHENHATHCT TO HAyYHO-HCCIENOBATENILCKUM M OIBITHO-
KOHCTPYKTOPCKUM pa3zpaboTkam» (¢ m3meHeHusiMuHal2 nexaOpsi 2016 ronma), yTBEp)KICHHBIN



https://sudact.ru/law/prikaz-mintruda-rossii-ot-18112013-n-679n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-17092014-n-647n/professionalnyi-standart/
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https://sudact.ru/law/prikaz-mintruda-rossii-ot-28102014-n-809n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-05102015-n-689n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-05102015-n-684n/professionalnyi-standart/
https://profstandart-rosmintrud.ru/reestr-profstandartov/

npukazoM MuHHCTEpCTBa TpyZAa M colManbHOM 3amuThl Poccuiickoir ®enepaunu ot 4 mapra
2014r. Nel121u(3apeructpupoBad MuHHCTEpCTBOM focTHIMU Poccuiickoit deaepanuu 21.03.2014,
peructparnoHHbI Ne31692)

HaumenoBaHue 1OKyMeHTa Kon HaumenoBanue 0a30B0ii rpynnbl, 10J2KHOCTH
(mpodeccrun) WIM CIEHATBHOCTH

06.001 Pazpabomka npozpammmnozo obecneuenus
(HaumeHoBaHuUe 8UA NPODeCcCUOHATLHOU OesiMeIbHOCTL)

OK3 2132 Ilpoepammucmor
2131 Pazpabomuuku u anarumuku KOMIbIOMEPHbIX
cucmem

06.011 Ilodoepircanue Ihdhexmugnoii padomot 6a3 OanHbLX, 00eche usarWUX GyHKUUOHUPOBAHUE

uugbopmauuouubtx CUcmem 6 opzanuzauuu
(HaumeHosanue uda nPopheccUuoHAILHOU 0esimeNbHOCHIU)

OK3 2139 Cneyuanucmul no KOMIbIOMEPAM, He gouleoulle 8
opyeaue epynnol

06.015 Co3zoanue u noooepricka unngpopmauuonnvix cucmem (UC) ¢ Ixonomuke
(HaumeHosaHUe 8UAA NPOPECCUOHATLHOU OesIMeNbHOCIL)

OK3 1236 Pyrosooumenu noopaszoenenuil (cuysico)
KOMNbIOMEPHO20 0becneyenus
2131 Pazpabomuuku u anarumuku KOMIbIOMEPHbIX
cucmem
2132 Ipoecpammucmor
2139 Cneyuanucmol no KOMRbLIOMEPAM, He Gouleouiue 6
opyeue epynnol

06.016PykoBOIMTEIbL MPOCKTOB B 00J1aCTH HHMOPMAIMOHHBIX TEXHOJIOTMIi
(Haumenosanue 8uda npopheccuoHaIbHO 0essmeNbHOCHI)

OK3 1236 Pyxosooumenu noopazdenenuti (cuyoico)
KOMNbIOmepHo20 obecnevenus

06.022 Cucmemmnbplii aHanumux
(naumenosanue uoa npogheccuoHarbHol 0esimeIbHOCHU)

OK3 2131 Paspabomuuru u ananumuxu KOMnbIOMepPHbIX
cucmem

OK3 1236 Pyxosooumenu noopasdenenuii (cuyrco)
KOMNbIOMEPHO20 0becneyenus

06.025Cneyuanucm no ousaiiny zpadyuieckux nojib3oeamenbckux unmepdgeiicos
(HaumeHnosanue uda npogeccuoHanbHoll 0esamenbHoCmu)

OK3 2166 Ipaghuneckue u mynrbmumeoutinvie OuzatiHepol

OK3 3514 Cneyuanucmol-mexruku no Web

OK3 2519 Paspabomuuxu u anarumuxu npozpammuozo
obecneyenus u npUIodCeHull, He 6xo0suue 8
opyeue epynnol

06.026 Cucmemnblii admMuHucmpamop ur@opmayuoHHo-KOMMYHUKAUUOHHBIX CUCHIEM
(Haumenosanue uda npogheccuoHanbHoll 0esamenbHOCmu)

OK3 | 2149 | Cneyuanucmu 6 o6nacmu mexnuxu, ne exodsuue 6




opyeue epynnol

OK3 2522 Cucmemuble AOMUHUCTIPATNODbL

OK3 3513 Cneyuanucmol-mexHuKu o KOMHbIOMEPHbIM
cemsim U cucmemam

OK3 2153 Unorcenepol no meaexomMmyHukayusim

OK3 2523 Cneyuanucmol N0 KOMHLIOMEPHbIM CEMsAM

40.011 «CneuMaJuCT 0 HAYYHO-MCCIEI0BATEILCKMM M ONILITHO-KOHCTPYKTOPCKHM Pa3padoTKaM»
(HaumeHnosanue suda NPogheccuoHaIbHOI desmeibHoCHmu)

OK3 1237 Pykosooumenu noopaszoenenuti (cnyswc6) nayuro-
MEXHUYEeCK020 Pa3eumust
OK3 2145 Huorcenepvl-mexanuxu u mexHono2u MauwuHOCmpoeHUs.

2. Mecto nucuunmHbl B cTpykType OIIOII 6akanaBpuara

JuctumuimHa «Auredpa U aHATUTHYECKAas TEOMETPHS» OTHOCHTCS K JUCIMIUIMHAM BapHaTHBHON
yacti bioka 1. Jucuurumael (Moxynu) [IpeaMeTHO-METOIMYECKOr0 MOAYNS Y4eOHOro IIaHa
OCHOBHOM Mpo(decCHOHAILHOW 00pa30BaTEIbHON  MPOTPAMMBI BBICIIIETO  OOpa3oBaHHs -
nporpaMMel OakanaBpuara 1o HarpasieHuto moarotroBku 09.03.02 UndopmMaunoHHbIe CHCTEMBI
U TEXHOJOTMU OYHOU (OpMBbI OOyUCHUSI. JlucimiuinHa OmMpaeTcss Ha Pe3yNIbTaThl

O6y‘leHI/I$I, C(I)OpMI/IpOBaHHLIe B paMKax MIKOJIbHOTO KypCa MAaTCMAaTUKH.

Pe3yJ'IBTaTLI HU3YUCHUSA OUCHUIUIMHBL  SBJISAIOTCA OCHOBOHN  1Jis N3YUCHUA JAUCIUIIINH:

Maremartuueckuii ananus, Juddepennuanbupie ypaBHEHHUSL.

B pesynprare u3ydeHuss JAaHHOTO Kypca OCYIIECTBIISIFOTCS MEXIPEAMETHBIE CBSI3U C TaKUMU

npeaMeramu, kak Maremartuueckuit ananus, J(uddepennuanbHble ypaBHEHUS.




3. Pe3yabTaThl OCBOEHHS JHCHUIUIUHBI (MOAYJsI) «AJjrefpa MW aHAJUTHYECKAs
reoMeTpus».

[Ipouecc u3yyeHUs] NUCHUIUIMHBI «AJrebpa M aHAIMTUYECKash T'€OMETpHUs» HaIpaBieH Ha

dbopMHpOBaHHE DJIEMEHTOB CIENYIOMUX KomreTeHuid B coorBeTcTBUU ¢ PI'OC BO mo

JaHHOMY HaITPaBJICHUIO:

Kon Haumenosanue Nupukarop noctuxeHust
KOMIIETEH- KOMIIETCHIMHA KOMIIETECHIUHA
1107071
YK-1 VK-1. Cnocoden VK 1.1: Ananusupyer 3axauqy,
OCYLIECTBJIATH 6
noHCK, KpuTHaecKii | BPACUA €€ 0asoBbie
aHaJIn3 U CUHTE3 COCTAaBIIAIOIIUE;
uHGopmanuu,
NPHMEHSITE VK-1.2.: Ompeaenser,
CHCTeMHBbIii MOIX0] MHTEPIPETUPYET U PAHKHUPYET

AJIS1 pelreHust
nHGpOPMAITUIO, TPEOYyeMYIO IS
MOCTABJIEHHBIX 32/1a4
pelleHNs TOCTaBJIEHHOM 3a/1a4u;

VYK-1.3.: OcyIiecTBisieT MOUCK
WHPOPMAITUY IS PEIICHUS
MOCTABJICHHOM 33/1a4U 110
Pa3IMYHBIM THUIIAM 3aIPOCOB;

YK-1.4.: [Ipu o6paboTke

MHPOPMAaLUK OTIHYAET (HaKThl OT
MHEHUH, UHTEPIIPETAUi, OLCHOK,
¢dopmMupyeT cOOCTBEHHBIE MHEHHS U
CYXJIEHUsI, apTYMEHTUPYET CBOU

BBIBOABI U TOUKY 3PCHUS,

YK-1.5. : PaccmaTtpuBaer u
npesiaraeT BO3MOKHbIE BapUAHTEI
peLeHNs IOCTaBICHHOM 3a1a4H,
OLICHMBAsI UX JIOCTOMHCTBA U




HCOOCTAaTKHU.

OIIK-1

OIIK-1. Criocoben
NPUMEHSTh
€CTECTBEHHOHAYYHbIC U
oO0IIenH)KEHEPHBIE
3HAHMSI, METOJIBI
MaTeMaTUYeCcKOro
aHaJIM3a U
MOJICTUPOBAHHS,
TEOPETHUYECKOTO U

3KCIIEPUMEHTAIBHOTO
HUCCIIEIOBAHUS B

npohecCHOHATBHOMN

JCATCIIBHOCTHU

OIIK-1.1.

3HAaCT OCHOBBI MAaTEMATHKH, (DU3UKH,
BEIYHMCIINTEILHON TEXHUKH U
[POrpPaMMHUPOBAHYSI.

OI1K-1.2.

VMereT periath cTaHIapTHBIC
mpodeccruoHaabHbIC 3a1a9H C
[MPUMEHEHUEM €CTECTBCHHOHAYYHBIX
1 OOIICHHKCHEPHBIX 3HAHUH,
METO/I0OB MaTEMaTHUECKOTO aHaIH3a
1 MOJICTTUPOBAHHSI.




4. CTpyKTypa U colepKaHHue TUCUUILINHBI (MOAYJIs1) «AJredpa U aHAJIUTHYECKAS] TeOMEeTPHUsD).
4.1. CTpyKTypa IMCHUILVIMHBI (MOAYJIs1) «AJiredpa M aHAJIMTHYECKAas] TeOMeTPHUsD)

OO0mmas TpyA0eMKOCTh TUCIUIUIMHBI COCTaBIISIET 4 3aueTHbIC enuHuIbl, 144 gaca

O0beM JUCUMIIIMHBI M BUIBI Y4e0HOH padoThl

Bcero [TopsinkoBbIil HOMEp ceMecTpa
1
OO6mast TpyA0€MKOCTh 144 144
JTUCIUTIIIMHBI BCETO (B 3.€.), B TOM
. (43.e)

YHClIe:
KypcoBoii npoekT (pabota) He

Mpe1ycMo

TPEHO
AynuUTOpHBIE 3aHATHS BCETO (B 68 68
akaj.Jacax), B TOM 4YHCIIe:
Jlekuun 36 36
[IpakTuueckue 3aHATHS, 32 32
CEMHUHApBI
JlaGopaTopHbie pabOThI He

pesycMo

TPEHO
CamocrosrenbHas pabora Bcero | 49 49
(B akaj.9acax), B TOM YHUCIIE:
Bun utoroBoii aTTectanuu: 27 DKk3aMeH

27

3auer
DK3aMeH +
OO01mast TpyA0eMKOCTh 144 144
JUCITUTIIAHBI




Bunp! yueOHO#M paboThl, BKIIIOYas DOopMBI TEKYILErO

CaMOCTOSATENIbHYIO Pa0OTy CTYJJCHTOB U KOHTPOJISl yCIIEBAEMOCTHU

TPYAOEMKOCTb (B dacax) (10 HexensaM ceMecTpa).

HaumenoBanue DOopMBbI IPOMEXKYT.

pa3zesnoB U TeM aTTecT
AMCUHIUTMHBI (MOJYJIsT) Aynuropnas pabora CamocrosiTenbHas
pabota
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Paznes 1. CucreMbl JIMHEHHBIX 1 8 |6 |2 8
YpPaBHeHMil

CucteMbl TUHENHBIX YPaBHEHUMN C
JIBYMsI U TpEMSI HEU3BECTHBIMH.

Pa3znes 2. Aiuredpol 1 ocHOBHBbIe | 1 8 |4 |4 8
ajredpanyeckue CUCTEMBbI.

MmuoxectBa. Onepanus Haj

MHO>XECTBaMH.
BI/IHapHBIe OTHOIIICHMUA.

Anrebpanyeckue onepanuy.

ITousTHE anreOpsl.
I'pynna. 3omopdusm rpymni.

Koubiro. M3omopdusm koerr.
[Tone.

Iloyte KOMILTEKCHEBIX YHCE]I.

CucreMbl TUHENHBIX YPaBHEHUH.
Meron I'aycca

Pa3nea 3. KoopannaTtsl Ha npsimoii | 1 10 (6 |4 10
U IJIOCKOCTH.

Ocb u otpe3ku ocu. KoopauHartsl Ha

npsimoid. Yucnosas ocb.

JlexapTOBBI IPSIMOYTOJIbHBIE

KOOP/AMHATHI HA TNIOCKOCTH.
ITonsTHE O AEKAPTOBBIX
KOCOYTOJIbHBIX KOOPANHATAX.
[onspHble KOOpIUHATEL. A(QPUHHEIE
Y IIPSIMOYTOJIbHBIE JIEKapTOBBI
KOOPJMHATHI TOYEK Ha IUNIOCKOCTH 1
B IIPOCTPAHCTBE.

[IpocTeiimue 3a1a4u aHATUTHIECKON
TeoOMETpUH. Y paBHEHHS JIUHUN U
nosepxHocteil. ITonsipHble
KOOPJAMHATHI TOUEK MIOCKOCTH.

Paznen 4. Marpuus! u 1 10 (6 4 10
onpeaeTuTeNN.

OHCpaHI/II/I HaJl MaTpulaMu.

O6parHas Marpuna.

[epecranoBku. I'pymma
MOJICTAaHOBOK.

Onpenenurens KBapaTHON
MaTpHULBI

Penrenne cucteMbl TMHENHBIX
YpaBHEHHI B MaTpUIHOU hopme.




ITpasuno Kpamepa.

Paznea S. Ilpocreiiiue 3agaun
AHAJINTHYECKON reoMeTpnu Ha
TIOCKOCTH.

IIpoexuus orpeska. PacctosHue
MEXKAY IBYMSI TOUKAMHU.
Brruncnenue miomaau
TpeyronpHUKa. Jlenenne oTpes3ka B
JAaHHOM OTHOIICHUH.
IIpeoOpazoBaHme KEKapTOBBIX
KOOpAWHAT( MPH MapaJIICIbHOM
CIBUIE OCEH, IPU MOBOPOTE OCEH,
IpU N3MEHEHUH Havaiaa KOOPAWHAT U
TIOBOPOTE OCeif).

Paspes 6. YpaBHeHuUe JIMHUM.

[TonsTHE ypaBHEHUS TUHUH.
IIpumeps! 3agaHus TUHUHA IPU
MOMOUIHN ypaBHeHUN. [IpumMepsl
BBIBOJIa YPaBHEHHH 3apaHee TaHHBIX
JTUHUH. 3aja4ya 0 epeceueHny ABYX
muHuil. [lapamerpuueckue
yYpaBHEHHS JIMHUN. AnreOpanyecKre
JIMHUH.

Pasnen 7. Jlunuu nepsoro
TopsiAKAa.

YrnoBoit koapdunreHT. YpaBHEHHE
HPSIMOY C YIIIOBBIM

ko3 Punmentom. Berancnenne yria
MEXIY IBYMS IPSIMBIMH. Y CJIOBHS
NapaJUIebHOCTH U

HNEPHEHIUKYIIPHOCTU ABYX MPSIMBIX.
Jlpsimas kak TUHMS IEPBOTO

nopsigka. OOrniee ypaBHEHHE
npsmoid. HenonHoe ypaBHeHue
NIEPBOM CTETICHU. Y paBHEHUE
IPSIMOU «B OTPE3KAX».

CoBMeCTHOE UCCIeI0BaHNE
YPaBHEHHH ABYX MPSAMBIX.
HopmansHoe ypaBHEHHE IPSIMOK.
3agaua BBIYMCIECHUS PACCTOSHUSA OT
TOYKH JI0 MPSAMON. YpaBHEHHE ITyuKa
MPSAMBIX.

YpaBHeHue npaMoii B ahhUHHOIA
cucTeMe KOOPIMHAT.
T'eomeTpuueckuit CMbICI TUHEHUHOTO
HEpaBEHCTBA C IBYMS
HEU3BECTHBIMU.

YpaBHeHHEe NpAMOii B
HOPSAMOYTOJIBHOW A€KapTOBOM
cucTeMe KOOpJHHAT.

Pa3gen 8. T'eomerpuueckue
CBOIiCTBA JTMHUIH BTOPOro NOpsiiKa
( KpuBBIEe BTOPOro NOpsaKa).
Onnurnc. OnpeseneHne dJUIANCa U
BBIBOJ] €0 KAHOHHYCCKOT'O
ypaBHeHus. MccnenoBanue popmbl
aIUIHIIca. DKCIEHTPUCUTET JIUINIICA.




PamonansHble BEIpasKCHUS
(hOKaIBHBIX PAIMYCOB ILIMIICA.
ITocTpoenue rumca Mo TouKaMm.
[TapameTrpuueckue ypaBHEHUs
3IIUICA. DJUIMIC KaK MPOeKLUs
OKPY>KHOCTH Ha IIOCKOCTb. DJITUIIC
KaK CEYeHHE KPYTJIOTO IMIHHADA.
l'umrep6oma. OnpenencHue
TUIepOOIIBI U BRIBOJ €€
KaHOHHYIECKOTO yPaBHEHHS.
HUccrnenoBanme GopMbI THIIEPOOIIHI.
JIMpEeKTpHUCHI JITHIICA U THIIEPOOIIEL.
[Mapabona. [TonsipHble ypaBHEHUS
KPHBBIX BTOPOTO MOPSIIKA.
IIpuBenenue KpuBOi BTOPOro
HOpPsiIKa K KAHOHUYECKOMY BUJY.
ACHMOTOTHYECKUE HANIPABICHUS
KpUBO BTOporo nopsiaka. Llenrp,
KacaTelbHbIC M JHaMETPbl KPHBOH
BTOPOTO MOPSIKA.

Pasnen 9. Hexoropsle npocreiimue
32244 AHAJIUTHYECKOH
reoMeTpHH B POCTPAHCTBe.
JlekapTOBbI IPSIMOYTOIBHBIC
KOOpPJMHATHI B IPOCTPAHCTBE.
[TonsTHE CBOOOTHOTO BEKTOPA.
[Ipoexunu BekTOpa Ha OCh.
[Ipoexunu BekTOpa Ha OCH
KoopauHat. Hanpasisttomue
KocuHyCHl. PaccTosiHIe MEeX Iy
IByMsI ToukaMu. Jlenenue oTpeska B
JTAHHOM OTHOIICHUH.

10

Pazgen 10. JIuneiinblie onepanun
HA/l BEKTOPaMHU.

OnpeneneHnue JTUHEHHBIX ONEeparii
Y OCHOBHBIE CBOMCTBA JTMHEHHBIX
onepauuil. Pa3HoCcTh BEKTOPOB.
Bekropsl. CriojxeHue ¥ BBIYUTaHNE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha
yucito. JInHeHas 3aBUCHUMOCTh
BeKTOpOB. KoOpIuHATEI BEKTOPOB Ha
TJIOCKOCTH U B IPOCTPAHCTBE.
OpueHTanus IIOCKOCTH U
npoctpancTBa. OCHOBHBIE TEOPEMBI
0 MpOEKIUsIX. PaznoxeHne BEKTOPOB
Ha KOMIOHeHTHI. CKalsipHOe
MIPOU3BEICHUE BEKTOPOB U €r0
OCHOBHBIE CBOMCTBA. Bripaxkenue
CKaJISIPHOTO IIPOM3BENICHUS Yepes
KOOPJMHATHI IEPEMHOKAEMBIX
BEKTOpOB. BekropHoe u
CMEIIIaHHOE TPOU3BEJICHIE
BEKTOPOB.

11

Pa3gen 11. YpaBHeHue
TOBEPXHOCTH M YPABHEHMSsI JTUHUH.

ypaBHCHI/IG TMOBEPXHOCTH.




YpaBHeHHe TUHUH. 3a/1a4a O
MEPECCUCHHUH TPEX MOBEPXHOCTEH.
YpaBHeHHE HUIMHIPUYECKON
MOBEPXHOCTH C 00PA3YIOIINMU,
napajyieIbHBIMU OJHOM U3
KOOPJMHATHBIX OCEH.
AnrebparmdecKkie TOBEpXHOCTH.

12

Paznen 12. IInockocTh Kak
MOBEPXHOCTH MEPBOro NMOpsiAKa.
IIpsimasi B npocTpaHcTBe.
II10cKOCTh Kak IOBEPXHOCTh
nepBoro nopsaka. Hemonxsle
YpaBHEHHUS INIOCKOCTEN. Y paBHEHUS
TUIOCKOCTH «B OTPE3KAX.
HopmanbsHoe ypaBHEHUE MIOCKOCTH.
PaccTositHHE OT TOYKH 10 MIOCKOCTH.
YpaBHEHUS NPSMOIL.
Hamnpasnsitomnii BEKTOp NpsiMOM.
Kanonuueckue ypaBHeHHsI IPSAMOIL.
ITapameTpuueckne ypaBHEHUs
npsimoid. Hexoropsle
JIOTIOJTHUTEbHBIE MPEITI0KEHUS U
IpUMeEphl. YpaBHEHHE IUIOCKOCTH B
npocTtpaHcTBe B ahpuHHOI cucTeme
KOOpAMHAT. Y paBHEHUE IJIOCKOCTHU B
HNPOCTPAHCTBE B MPSIMOYTOJIbHON
JEKapTOBOH CHCTEME KOOPIUHAT.
YpaBHeHHUE NPSAMOi B IPOCTPAHCTBE
B aMHHON cHUCTEMe KOOPIMHAT.
YpaBHeHHUE NPSAMO B IPOCTPAHCTBE
B IIPSIMOYTOJIBHOM JI€KapTOBOM
cucTeMe KOOpPIMHAT.

13

Pa3nen 13. IloBepxHOCTH BTOPOIo
nopsiika

Meron ceuenuit. Llnnunapruyeckue u
KOHHYECKHE MOBEPXHOCTH.
[ToBepxHOCTH BpaIIeHUs.
ONIUICOUABI U THIIEPOOTOUIBI.
[TapaGomouasr.

OO61mas TpyZ0eMKOCTh, B yacax
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Kputepun onieHKH NpoMeKyTOYHOI aTTecTaluy B popMe 3K3amMmeHa




Onenka XapakTepHucTHKa TpeOOBaHHUI K pe3yabTaTaM aTTecTalru B popMe sK3amMeHa

«OTIIaHOY» Teopernueckoe cofiepkaHnne Kypca 0OCBOSHO IMOTHOCTRIO 0e3 mpoOeioB,
CUCTEMHO H ITyO0KO0, HEOOXOAMMBIC MPAKTUYCCKUE HABBIKK PA00OTHI C OCBOCHHBIM
MaTtepraioM cOpMHUPOBAHEI, BCE MPeyCMOTPEHHBIE pabouell yaeOHoH
MPOTPaMMOii yueOHBIE 3a/IJaHHS BBITOTHEHBI 0e3yNPEYHO, KAYECTBO UX
BBITIOJTHEHHS OIICHEHO YUCIIOM OaJlIOB, OJIM3KUM K MaKCUMYyMY.

«X0pOoI1I0Y Teoperudeckoe copiepkaHre Kypca OCBOSHO B IIEJIOM 0e3 MpoOerioB,
HE00XOJUMBIC TIPAKTUYCCKHE HABBIKK PaOOTHI C OCBOCHHBIM MaTEPUAIOM B
OCHOBHOM C(HOPMHUPOBAHBI, MPEAYCMOTPEHHBIE pabodeii yaeOHOH mporpaMMoit
yueOHbIe 3aJ]aHUS BBITIOHEHBI C OT/ICIbHBIMA HETOYHOCTSIMH, KAU4ECTBO
BBINIOJTHEHHS OOJBIIMHCTBA 3aJJaHHH OLICHEHO YHCIIOM OalllIoB, OJIM3KUM K

MaKCHMyMY.
«Y IOBJIETBOPUTE Teopetrueckoe comepkaHue Kypca OCBOEHO OOJBIIEN 9acThI0, HO TIPOOEITHI
JTEHO» HE HOCST CYIIIECTBEHHOTO XapaKTepa, He0OXOAUMBIE TPAKTHIECKHE HABBIKH

paboThI ¢ OCBOCHHBIM MaTepHaioM B OCHOBHOM C(POPMHUPOBAHEI, OOJIBLIIMHCTBO
MpeIyCMOTPEHHBIX padoyeil yueOHOH mporpaMMoi Y4eOHBIX 3aJaHUN BHITTOTHEHBI,
OTJCTbHBIC U3 BHITOJHEHHBIX 3aJaHUi COlepKaT OIIHOKH.

«HeynosnerBopu TeopeTrnueckoe coaepkaHne Kypca OCBOSHO YaCTUYHO, HEOOXOIUMEIE
TEJIBHO» HaBBIKH PaOOTHI He CPOPMUPOBAHBI MM CHOPMHUPOBAHBI OT/ACIBHBIC U3 HHX,
OOJIBIIMHCTBO MIPEYCMOTPEHHBIX pabodell yueOHO mporpaMMoi yaeOHBIX
3aJlaHUI He BBITIOJIHEHO OO0 BBHITTOIHEHO C TPYOBIMHU OMIMOKAMHU, KA9€CTBO UX
BBIINTOJTHEHUA OLICHCHO YUCJIOM 6aJUIOB, 6J'II/I3KI/IM K MUHUMYMY.

4.2. Conep:xaHue TUCHMILINHBI «AJIre0pa U AaHAJIUTHYECKAS TeOMETPHSD).

Pa3nes 1. CucreMbl JIMHEHHBIX YPAaBHEHHUI

Tema 1.1. CucremMsl JIMHEHHBIX YPABHEHHUH € IBYMS U TPEeMs HEM3BECTHBIMH.
CucreMbl TMHEWHBIX ypaBHEHUI. PaBHOCWIIBHOCTD cucTeM. MaTpulibl U ONPEAETUTENN 2-T0 U 3-TO
nopsiakoB. Meroa Kpamepa pemieHns cucTeM JIMHENHBIX YPaBHEHUI.

Pa3pnen 2. AireOpbl 1 OCHOBHBIE ajire0panyecKkue CUCTEMbI
Tema 2.1 MHo:xecTBa, ONlEPANMH HAL MHOKECTBAMH

MHosecTBa, onepali HaJ MHOXKECTBAMHU, UX CBOMcTBA. J(narpamMmMsel Dinepa-Benna. [Ipsmoe
IIPOU3BEICHUE MHOXKECTB.

Tema 2.2. buHapHbIe OTHOLICHUSI



bunaphsie oTHomeHusl. OTHOIIEHHE SKBUBAJICHTHOCTHU. Pa30neHne Ha KJIacChl SKBUBAJIEHTHOCTH.
®daktop-mMHO)kKecTBO. OTHOIIEHUE Topsika. DyHKIMOHAIBHBIE OTHOMIEHU ( oToOpakeHus ). Kommosurus
GyHKIHA.
Tema 2.3. Anredopaundeckue onepauuu. Ilonsitue anredpbi

bunapnblie onepaiuu, ux cBoictsa. [loustue anredpsl, moxaireopsl.

Tema 2.4. I'pynna. Mzomopdusm rpynn

I'pynna: onpenenenue, cBoicTBa, mpuMmepkl. [loarpymnmna. Mzomopdusm rpym.

Tema 2.5. Koabuo. Mzomopdusm kosen

Konbo: onpenenenue, npocreiiiire cBoicTBa, npumepsl. Komnbio kitaccoB BerueToB. M3oMophuzm
KOJIEIL.

Tema 2.6. Iloe.

[Tone: onpenenenue, npocreiimme cBoiicTa, mpumepsl. Tema 2.7.
[Tose KOMIUIEKCHBIX YHCeJT

Ilone xoMIuiekcHbIX uucen. ['eomerpuyeckoe MNPENCTaBICHUE KOMIUIEKCHBIX u4ucen. Tpu-
roHoMeTpuyeckass (opma 3amuch KOMIUIEKCHBIX 4Yucen. Omnepauuu HaJ KOMIUIGKCHBIMH YHUCIAMH B
TPUTOHOMETPHUUYECKOU (hopMme.
Tema 2.8. Cucremsl 1MHeHbIX YpaBHenuii. Mertoa I'aycca

Paznien 3. BekTopHOE NpPOCTPAHCTBO
Tema 3.1. Bekropaoe npocrpancto. IloagnpocrpancTso
BekTopHOE NpOCTpPaHCTBO: ONpElNETeHHUE, NMPOCTEHIINE CBOWMCTBA, npumepsl. IloxmpocrpaHcTBo.
Apudmerndeckoe BEKTOPHOE IPOCTPAHCTBO.
Tema 3.2. JluneiiHasi 3aBHCHMOCTH BeKTOpoB. ba3duc um panr cucrembl BekTOpoB. H3omopdusm
BEKTOPHBIX NPOCTPAHCTB
JIuneiiHass 3aBUCHMOCTb M HE3aBHUCHMOCTb CHCTEMBI BEKTOPOB. OKBHMBAJICHTHBIE CHCTEMBI
BeKTOpoB. baszuc u panr cuctemsl BekTopoB. KoopauHaTsel BekTopa B 0a3uce. PasmMepHOCTh BEKTOPHOIO
npocTpaHcTBa. M130Mop¢hu3M BEKTOPHBIX IPOCTPAHCTB.
Tema 3.3. Marpuubl. Panr maTpunsl. Kputepuii COBMeCTHOCTH CHCTeMbI JIMHEHHBIX YPaBHEHHIl
Martpuiisl. DieMeHTapHble Ipeodpa3oBaHus MaTpuil. PaBeHCTBO CTPOYEYHOI0 U CTOJIOII0BOTO PAHIOB
MmaTpuubl. Kpurepuili COBMECTHOCTH CUCTEMBI JIMHENHBIX YPABHEHUM.
Tema 3.4. CucremMbl OTHOPOAHBIX JIMHEHHBIX YPaBHeHH. DyH1aMeHTAIbHBIH HA0Op peleHni
CHCTEMBI JIHHEHHBIX OJHOPOJAHBIX YPABHEHH
CucreMbl TUHENHBIX OOHOPOAHBIX YpaBHeHUU. [IpocTpaHcTBa pemennii cuicTeMbl OAHOPOIHBIX JTMHEWHBIX

ypaBHeHM. DyH1aMEHTaIbHbBII HA0OP peleHUH CHCTEMbl OJTHOPOHBIX TMHEWHBIX YPaBHEHUI.

Pa3nen 4. MaTpuubl U onpeaeuTe n
Tema 4.1. Onepanuu Hag maTpuuamu. O6paTHas MaTpuua
Matpuubl, onepanuu Haja MatpunamMu. O6paTuMble MaTPULIbL. DJIEMEHTapHbBIE MATPHUIIBL.
VYcnosue oOpaTUMOCTH MaTpullbl. Berunciaenne oOpaTHONW MaTpHUILIBL.
Tema 4.2. IlepecranoBku. I'pynna nogcranoBok
[IepectanoBku: onpenenenue, npuMepsl. [loacranosku. ['pynna noxcranoBok. YeTHOCTB IMOJACTaHOBKH.

Tema 4.3. Onpenesanresib KBaAPpaTHOW MaTPHLIbI

Onpenenurens KBaapaTHOM Marpuubl. OCHOBHBIE CBOMCTBa omnpexaenuteneid. MuUHOpE U
anreOpanyecke JOMoyHeHus. PasnokeHue ompenenuTens Mo cTpoke wiM crondiy. Heobxomumele u
JIOCTATOUYHBIE YCIIOBHS PaBEHCTBA ONpeAennTens Hyao. Onpenennurens Ipou3BeieHus Matpul. Teopema o
paHre MaTpULbI.
Tema 4.4. Penienue cucreMsbl JJMHEHHBIX ypaBHeHHH B MaTpu4Hoil popme. IIpasuino Kpamepa

3anuch M penieHHe CUCTEMBbl JIMHEHHBIX ypaBHeHUM B marpuuHoi ¢opme. IIpaBuno Kpamepa.
VYcnoBus, mpu KOTOPBIX OJHOPO/IHAS CUCTEMA JTUHEHHBIX YPaBHEHUI NMEET HETPUBUATIbHBIE PELICHUS.

Pa3zgea S. KoopanHaTrsl Ha NpAMOii U IJIOCKOCTH.

Tema 1.1. Ocp u orpe3ku ocu. Koopaumnatel Ha npsimoi. YucioBas ock. JlekapTOBBI NPSMOYTOJIBHBIE
KOOPJIMHATHI Ha IUNIOCKOCTH. [IOHATHE 0 1eKapTOBBIX KOCOYTOJIBHBIX KoOpAuHaTax. [lonspHbele KOOpAUHATBHL.
Ad¢dunHBIE M TPAMOYroJbHBIE JEKApTOBBI KOOPJMHATHI TOUYEK HA IUIOCKOCTM U B IPOCTPAHCTBE.
[Ipocreiimne 3a1ayu AHAIWTHYECKOW TE€OMETPUU. YPaBHEHMS JMHUM UM MoBepxHocTed. llomsapHbie
KOOPJHMHATHI TOYEK IIOCKOCTH.



Paznea 2. IIpocTeiimmue 3a1a4i aHAJINTHYECKON reOMETPHH HA IVIOCKOCTH.

Tema 2.1. Ilpoexuns otpeska. PaccrostHue Mexay AByMs TOUKaMH. BeruncieHnue miomaay TpeyrojabHUKa.
Jlenenue orpe3ka B JaHHOM OTHOIIEHUU. [IpeoOpazoBanue 1ekapTOBBIX KOOpAMHAT( IIPU MapajlieIbHOM
CABHI€ OCEH, IPU ITOBOPOTE OCEH, IPU U3MEHEHUH Havajla KOOPAUHAT U IIOBOPOTE OCENN).

Pa3nen 3. YpaBHeHue JMHNH.

Tema 3.1. [lonsitue ypaBHeHus JuHuu. [IpuMepsl 3a1anus TMHUN IPpY TOMOLTY ypaBHEeHUH. [Tpumepbl
BBIBOJIa YPAaBHEHUI 3apaHee JJaHHBIX JIMHUN. 3a/1aua o nepeceueHuu AByX nuHuid. [lapamerpuueckue
yYpaBHEHUS JIUHUM. AJreOpandecKue JIMHUY.

Pa3znea 4. JIlunuu nepBoro nopsiaka.

Tema 4.1. YrinoBoit ko3pdunpent. YpaBHeHre NpsMOi ¢ yriioBeIM KoddduimenTom. Beraucnenue yria
MEXIY ABYMsI IPSMBIMU. Y CIIOBHS MAapajuIeIbHOCTH U NEPHNEHAUKYISAPHOCTH IABYX NpsAMbIX. [Ipsamas kax
JMHUSA TIepBoro nopsaka. Obmiee ypaBHeHHe mpsiMoii. HermonHoe ypaBHeHHE NIEpBOi CTETIeHU. Y paBHEHHE
npsMoOi «B oTpe3kax». COBMECTHOE HUCCIIEOBAHME ypaBHEHHUH IBYX MNpsMbIX. HopManbHOe ypaBHEHME
npsiMOd. 3ajaya BBIUMCICHHUS PAcCTOSHUS OT TOYKM /0 MPSMON. YpaBHEHHUE IydKa NPSMbIX. YpaBHEHUE
npsMoil B adduHHON cucTemMe KoopauHAT. ['eoMeTpudeckuil CMbICT JMHEHHOro HEpaBeHCTBA C JABYMS
HEU3BECTHBIMU. Y paBHEHHE NPSAMOU B IPSAMOYTOJIBHOM 1€KapTOBOM CUCTEME KOOPIMHAT.

Paszgea S. 'eomerpuyeckune cBOMCTBA JMHUA BTOPOro NOpsiiKka ( KpMBbIe BTOPOI0 MOPSAKA).

Tewma 5.1. Dmunc. Onpeznenenue 3UIMIICa U BBIBOJI €0 KAHOHMYECKOTro ypaBHeHus. MccnenoBanue
(dopmbl druHTICa. DKCIEHTPUCHUTET dJUTUIICa. ParmoHanbHbie BRIpaskeHHUs (POKaIbHBIX PAIYCOB AILIHIICA.
[TocTpoenue smmmrnca mo Toukam. [lapameTpuueckue ypaBHEHUsI SIUTUIICA. DIUTUTIC KaK MTPOSKITUs
OKPYKHOCTH Ha IUIOCKOCTh. DIUIMIIC KaK ceueHue Kpyrioro muinnapa. ['unepOona. OnpeneneHue
runepOoIIbl U BBIBOJ €€ KaHOHMUYECKOro ypaBHeHus. MccnenoBanue ¢popmsl TunepOosl. JJupekTpuch
anunca u runepoonsl. Ilapabona. [TonsgpHble ypaBHEHUS KpUBBIX BTOpOro nopsiika. [IpuBeneHue kpuBoi
BTOPOTO MOPSAKA K KAHOHUUECKOMY BUIY. ACUMITOTUYECKUE HANPABIEHHSI KPUBOW BTOPOTO MOPSIIKA.
IlenTtp, KacarenpHbIE U TUAMETPBI KPUBOM BTOPOTO MOPSIIKA.

Pa3nes 6. HexoTopble mpocreiilme 3aJ1a4u aHAJTUTHYECKOI reOMeTPHH B IPOCTPAHCTBeE.

Tema 6.1. JlekapTOBbI MPSIMOYTOJIbHBIE KOOPJAMHATHI B IpocTpaHcTBe. [IoHsATHE CBOOOJHOTO BEKTOpA.
[Ipoexunu BexkTopa Ha ock. IIpoekuuu BekTopa Ha ocu koopanHat. Hanpasistomue kocunycel. Pacctostaue
MEXIy AByMs TOUYKaMu. JleleHne oTpe3ka B JAHHOM OTHOILICHHH.

Paspnen 7. JIuneiinble onepanuu HajJ BEKTOPAMH.

Tema 7.1. Onpenenenue JIMHEHHBIX ONEpalMii U OCHOBHBIE CBOMCTBA JIMHEMHBIX omnepanuid. PazHocTh
BEKTOpOB. Bektopsl. CnokeHHe W BbIUMTAHME BEKTOPOB. YMHOKEHHME BEKTOpa Ha 4ucio. JIuHeiHas
3aBUCUMOCTH BEKTOpPOB. KoopamHaThl BEKTOPOB HA MJIOCKOCTH U B TIpocTpaHcTBe. OpHEHTAIHS TNIOCKOCTH
U npoctpaHcTBa. OCHOBHBIE TEOPEMBI O MpOoeKIusAX. Pa3noxkeHne BEKTOPOB Ha KOMIOHEHTHL. CKallipHOE
MPOU3BE/ICHNE BEKTOPOB M €r0 OCHOBHBIE CBOWCTBA. BhIpakeHHWE CKaJIIPHOTO MPOU3BEICHUS dYepe3
KOOPJIMHATHI IEPEMHOKAEMbIX BEKTOPOB. BeKTOpHOE M CMelIaHHOe MPOU3BEICHNE BEKTOPOB.

Pa3nes 8. YpaBHeHune NOBepXHOCTH U YPABHEHHS JINHHUH.

Tema 8.1. YpaBHEeHHE NOBEPXHOCTU. Y paBHEHHUE JIMHUU. 3a/1a4a O IEPECEUEHUH TPEX TOBEPXHOCTEN.
VYpaBHeHUE HWIMHIPUIECKOHN MOBEPXHOCTH € 00pa3yIOIUMHU, AapaIIeIbHBIMUA OJTHON U3 KOOPIUHATHBIX
oceil. AnredpanyecKkue MOBEPXHOCTH.



Pazgen 9. IliiockocTh Kak MOBEPXHOCTH NMepBOro nopsiaka. Ilpsimasi B npocTrpancTBe

Tema 9.1. IlnockocTh Kak MOBEPXHOCTh NEPBOI0O Nopsiaka. HemoaHble ypaBHEHUS TUIOCKOCTENW. Y paBHEHMS
IUIOCKOCTH «B OTpe3kax». HopMmanbHOE ypaBHEHHE IUIOCKOCTH. PaccTOsIHME OT TOUKH 10 TIOCKOCTH.
VYpaBuenus npsimoit. Hanpapistonuii Bektop npsiMmond. KaHoHnueckue ypaBHEHUS IPSMOM.
[Tapamerpuueckue ypaBHeHHs NpsiMON. HekoTOpele AOMOIHUTERHBIE TPEATIOKEHUS U IIPUMEDBI.
VYpaBHEHHE IJIOCKOCTH B IPOCTPAaHCTBE B ad(PMHHOM cUCTEME KOOPAMHAT. Y paBHEHHE IIJIOCKOCTU B
IIPOCTPAHCTBE B NIPSAMOYTOJIbHOM I€KapTOBOM CUCTEME KOOPAMHAT. Y paBHEHUE IIPSIMOM B IIPOCTPAHCTBE B
apduHHOI cucTeMe KOOpAWHAT. YpaBHEHHE NPSMON B IPOCTPAHCTBE B MPSMOYTOJIBHON JI€KapTOBOM
CUCTEME KOOPIHHAT.

Pa3nesn 10. IloBepxHOCTH BTOPOro nopsiaka

Tema 10.1. Meton ceuenuit. l{unuHapuyeckue M KOHUYECKHE MOBEpXHOCTU. [loBepXHOCTH BpalleHUs.
Onnuncouas! u runepoononsl. [Tapadomonsl.

Oo0pa3oBare/ibHbIE TEXHOJOTHHI

AKTHUBHBIE U HHTCPAKTHBHBIC CI)OprIZ JICKOHUH, IPAKTHYCCKHUC 3aHATHUS, KOHTPOJIBHBLIC pa6OTBI,
KOJUIOKBUYMBI, 3a4€Thl MU 3K3aMCHBI. B Teucnne CCMECTPOB CTYACHTHI PCHIAIOT 3aJadd, YKa3aHHBIC

mpenoaaBaTciICM.

6. YueOHO-MeTOIHUYeCKOEe oODecnevyeHHEe CAMOCTOSATENBLHOH padoThl cTyaeHTOB. OueHoYHbIe
CpeACTBa ISl TEKYIIEro KOHTPOJISI yCIeBaeMOCTH, TPOMEKYTOYHOM aTTeCTAMH N0 UTOTaM OCBOEHHS

JUCIUIINHBIL.

6.1. Ilnan camocTosATe/ILHOM PadOTHI CTY/ICHTOB

Henens Ne Tems! | Bun camocTosTenbHOM paboThl Pexomennyem |Yacer
as JMTeparypa
OYHO
2 3 4 5
Paznen 1. Cuctembl IMHEHHBIX YpaBHeHMIt 4
1.1 IloaroroBka kK ayTMTOPHOMY 3aHATHIO: OCH.: 2, 10 4
moi.: 2, 3
. paboTa ¢ TEOPETHYECKUM MATEPHAIIOM; U3YYCHUE
OCHOBHBIX TIOHATUN U ONPEJECICHUN TEMBI: OJI [3]




IMMOHATHUC PABHOCHUJIBHOCTH CUCTCMBbI, IIOHATUC PCUHICHUA
CHUCTCMBEI, IIOHSITUM OCHOBHAS Martpula u OCHOBHOH
OMpeaACIUTECIIb CUCTEMBIL.

. penieHre 3a1a4 ¥ YIpaxHeHHH;

CTaHAapT: pCHICHUEC CUCTEM JIMHEMHBIX ypaBHeHI/Iﬁ C
ABYMSA U TPEMS HEU3BECTHBIMU,

BAapUATHUBHBIC. PECIICHUC CUCTEM C IIapaMETpaMu,
OIpEaACIICHUEC yCJ'IOBI/Iﬁ COBMCECTHOCTH CUCTCMBI H KO-
JIMYCCTBA €€ pemeHI/Iﬁ;

Ne 562, 735
Ne739

JUI[6]
Ne 5.3.9 (a-e)

Pasznen 2. AareOpnl 1 OCHOBHBIE ajire0panyecKue
CHCTEMBI

58

2.1.

IToaroToBka kK ayTMTOPHOMY 3aHSATHIO:

. paboTa c TECOPETUUECKUM MaTepHajIoM;
OTIpeieJIeHHsI OCHOBHBIX OIlepalvii HaJl MHOKECTBAaMH,
M3yYEHHUE UX CBOWCTB, I0Ka3aTeNbCTBA PABEHCTB
MHO>XECTB, TUarpaMmMmbl Diiepa - BeHHa.

. peuIeHue 3a1a4 U yIpaXHEHU;

CTaHJapT: JOKA3aTeILCTBO PABEHCTB MHOXKECTB,
HCIIOJIb30BaHUE Auarpamm Jilnepa - BeHna.
BapuaruBHble:  [1OKa3aTeIbCTBO  OCHOBHBIX CBOMCTB
onepauuid HaJl MHOKECTBAMU, UCIIOJIb30BaHUE
YHHBEPCATHHOTO MHOXKECTBA, CAMMETPHYECKOI pa3HOCTH

MHOXECTB.

° IIOATOTOBKA K KOHTpOJ'ILHOﬁ pa60Te.

OCH.: 3

JU1[6]

Ne 1.3.1-1.3.15
Ne 1.4.9-1.4.17

10

2.2.

IToAroToBKa K ayIMTOPHOMY 3aHSATHUIO:

. pa0oTa c TEOpeTUUECKUM MaTepUaIoM; U3y4eHUE
OCHOBHBIX OIPEAEIICHU: onpeeneHrue OMHAPHOTO
OTHOILIEHHUS, €0 CBOMCTB, ONPEAETICHUE OTHOILECHHS
9KBUBAICHTHOCTU. V3yueHne (pyHKIIMOHAIBHBIX
OTHOIICHUH, OTOOPaKEHHIA.

. peuieHue 3a1a4 U yIpaxxHEHU;
CTaHJapT.. ONPEEICHIE CBOUCTB OMHAPHOTO OTHOIICHHUSI.

BapHaTHUBHEIC: IOCTPOCHUE OMHAPHBIX OTHOIICHUH C
3aJaHHBIMU CBOMcTBaMU. OTipeiesieHue CBOMCTB
OTOOpaKCHUH, ABJISFOIINXCS KOMITO3UIIMEH OCHOBHBIX
AJIEMEHTAPHBIX QYHKITHH.

° IIOATOTOBKA K KOH’I‘pOJ’ILHOﬁ pa60Te.

OCH.: 3

JUI[6]

Ne 1.6.1-1.6.3
Ne 1.6.6, 1.7.1
Ne 1.7.14

10

2.3.

HO,I[FOTOBKa K ayJUTOPHOMY 3aHATHUIO:

° pa60Ta C TCOPCTUUCCKUM MATCPpUATIOM; U3YUCHUC

ocH.: 3,4 mom.
2,3.




OCHOBHEIX CBOMCTB 6I/IHapHI>IX onepaunﬁ, HN3y4YCHUC
IIOHATHA anre6pm.

. pelieHre 3aaa4 ¥ yIpaxxHeHU!

CTaHJapT.: CBOMCTBA OCHOBHBIX apU(PMETHIECKUX
OTepalnii Ha YUCIOBBIX MHOXKECTBaX. BAPUATUBHEIC:
M3ydeHne CBONCTB OMHAPHBIX OTepaIuii Ha
TeOMETPUUYCCKOM MaTepHaJie U Ha HEUUCIOBBIX

JU1[6]

Ne2.1.1
Ne2.1.7-2.1.13

MHOXECTBaX.
. MOJrOTOBKA K cOOeceI0BaHUIO.
7 24, [ToaroToBka kK ayTMTOPHOMY 3aHSATHIO: ocH.: 1, 2 mom. |4
2.
. paboTa c TEOPETUIECKUM MaTepHaIOM: U3yUEeHHUE
OCHOBHBIX OTIpEACIICHNI TI0 TeMe, JOKa3aTeIhCTBO OJI [3] Ne
MPOCTEHIINX CBOWCTB IPYIIIL. 1634, 1635
. pelieHre 3a7a4 ¥ yIpaXXHeHUH; Ne 1636
CTaHMapT.: 3a]]a91 Ha paclo3HaBaHue CTPYKTYphI rpynmsl | [IJI[6] Ne2.3.2,
B YHCJIOBBIX MHOXKECTBAX, BApUATHUBHEIC: 33/Ia4 Ha 2.3.13
y3HaBaHUE CTPYKTYPhI IPYMIIBl HA TEOMETPHUECKOM
MaTepHaje, Ha MHOXKECTBaX OCTaTKOB OT JICJICHUS LEJIbIX
YHCeN Ha MPOCTHIC YHCA U T. 1.
8 2.5. [ToaroroBka K ayJUTOPHOMY 3aHSTHIO: ocH.: 1,2 4
JIOTION.: 2
. paboTa c TEOPETUUIECKUM MaTepHaioM; H3y4eHHUE
OCHOBHBIX OTIPEACIICHUH TI0 TeMe, JOKa3aTeIhCTBO OJI[3] Ne
MPOCTEUIITUX CBOUCTB KOJIBIIA. 1709-1723
. pelleHre 3aJa4 ¥ YIpa>KHEeHH; JUI[6] Ne2.4.1-
24.3
3aJa4u Ha y3HaBaHUE CTPYKTYPHI KOJIbLIA, IOCTPOCHHUE
MPUMEPOB KOJIbIIA, TOCTPOCHUE IPUMEPOB JIEIUTENEH
HYJISL.
9 2.6. IlonroroBka K ayJUTOPHOMY 3aHSATHIO: ocH.: 1,2, 5 6
JOIOJ.: 5
. paboTa c TEOPETUUECKUM MaTepHaioM; H3y4eHHE
OCHOBHBIX OIpeJICIICHUH 110 TeMe, pa30op aokazareiabctB |OJI [3] Ne
OCHOBHBIX YTBEPKICHHU. 1735, 1736
. perieHue 3a1a49 U ypaK HeHUH; JUI[6] Ne3.1.1-
3.1.12
MOCTPOEHUE MTPUMEPOB TOJIEN, KOHEUHBIX TOJIEH, TT0JIeH
KJIACCOB BBIUETOB,
. MOJITOTOBKA K TECTY
10-11 2.7. IToaroroBka k ayTMTOPHOMY 3aHATHIO: OCH. 2, 3 12
JI0To.: 5
. paboTa c TEOPETUIECKUM MaTepHaioM; H3y4eHHE
TEOPETHIECKOTO MaTepHaa 1o TeMe. OJI [5] Ne2.1-

2.35 JUI[6] Ne




. pelieHre 3a1a4 ¥ yIpaXXHEeHNH; 3.3.9-3.3.21
CTaHIapPT: BBHITTOJIHCHUE OTICpalMid HaJl KOMIUIEKCHBIME ~ (Ne 3.3.29
YHUCIaMU B adredpandeckoil 1 TPUrOHOMETPUIECKOM
(opMe ,BapHaTHUBHBIE: PACCMOTPEHHNE TPYII KOPHEH M-I
CTENEHU W3 eIMHHUIIBI, OTBICKAHNE NIEPBOOOPA3ZHBIX
KOpHEM.
* IIOJATrOTOBKA K KOHTPOJIEHOH paboTe, TecTy
12 2.8.. [MonroToBKa K ayIUTOPHOMY 3aHSATHIO: ocH.:2,3,4 |6
JOTIOM.: 5
. paboTa c TEOPeTUIECKUM MaTepralioM; H3y4eHHUE
MTOHATHS JIEMEHTAPHBIX TIPEOOPa30BaHMI CHCTEMBI OJI [3] Ne
JMHEHHBIX ypaBHEHUH, PABHOCUIBHOCTH CHUCTEM, 689-704
CBOOOJHBIX U CBS3aHHBIX MIEPEMEHHBIX.
. peuIeHue 3a1a4 U yIpaxHEeHU;
CTaHJApT.: PELICHUE CUCTEM JIMHEUHBIX YPABHEHUI
MeroqoM ["aycca.
BapUaTHBHBIC: PELICHUE CUCTEM JIMHEHHBIX YPAaBHEHHH C
napameTpoM.
. MOJIrOTOBKA K KOHTPOJILHOH paboTte
Pa3nen 3. BekTopHOoe npocTpancTBO 11
13 3.1. IlonroroBka K ayJUTOPHOMY 3aHSATHIO: ocH.: 1, 3, 4
Jonon.: 2,3.
. paboTa c TEOPETUIECKUM MaTepHalioM: U3y4eHHUE
OCHOBHBIX ompezesieHnid TeMbl. Pa3zoop mokazarensctea  |OJI [3] Ne
MPOCTENIINX CBOMCTB BEKTOPHBIX IPOCTPAHCTB. 1277-1294 Ne
1310-1313
. pelieHue 3a/1a4 ¥ yIpakKHeHUH:
pelleHne 3a/1a4 Ha Y3HABAHUE CTPYKTYPHI BEKTOPHOTO
HPOCTPAHCTBA.
14-15 3.2. IlonroroBka K ayJUTOPHOMY 3aHSATHIO: ocH.: 1,2,3,4 |3
Jonon.: 2,3.
. paboTa ¢ TEOPEeTHYECKUM MaTepraIoM:
. L. |AVIe]
paboTa Mo YCBOGHHIO OCHOBHBIX OIpeIeNIeHUH TMHEHHON
3aBUCHMOCTH U HE3aBUCHMOCTH CHCTEMBI BEKTOPOB. Ne 6.2.7-6.2.9
. peleHne 3a/1a4 U yIpaKHEHHH:
pelIeHne 3a/1a4 Ha ONpe/IeieHUe JTMHEHHON 3aBUCUMOCTH
Y HE3aBUCUMOCTH CHCTEMBI BEKTOPOB.
. MOJTOTOBKA K KOJJIOKBHYMY
16-17 3.3. [ToaroToBKa K ayAMTOPHOMY 3aHSTHIO: ocH.: 1,2,3,4 |2
Jomoi.:2,3,5.

° pa60Ta C TCOPCTUUCCKUM MATCpUATIOM:

pa60Ta C OCHOBHBIMU OIIPCACIICHUAMU TCMbI, JOKa3a-

OJI[3] Ne608-




CTaHJapT.: 33J]a41 Ha MOCTPOCHHNE TIEPECTAHOBOK H
MTOJICTAHOBOK 77-# CTENEHH, IIOCTPOCHHUE TAOJIHIT

TEJIbCTBO PaBEHCTBA CTPOYCYHOTO U CTONOLOBOTO paHros |611 Ne 619-
MaTpHIIbI, padoTa ¢ JOKa3aTeIbLCTBOM KPUTEPHUS 622
COBMECTHOCTH CHUCTEMbI TUHEWHBIX YPABHEHUH. .
. pelIeHHe 3a1a4 U YIPaKHEHHH:
pellIeHue 3a/1a4 Ha ONpeeTIeHHE PaHra MaTpPHIIbI.
Pemenue 3anau Ha npuMEHEHHE KPUTEPUS COBMECTHOCTH
CUCTEMBI JINHEUHBIX YPABHEHUM.
. MOJTrOTOBKA K KOJJIOKBUYMY
18 3.4. [ToaroToBka K ayAUTOPHOMY 3aHSTHUIO: ocu.: 1,2,3,4 |2
Jo moi. :2,3,5.
. paboTa c TEOPEeTHIECKUM MaTepHATIOM:
OJI[3]
paboTa c onpeneseHUIMU OAHOPOIHON CUCTEMBI JIH-
HEHHBIX ypaBHEHUI, MPOCTPAHCTBA €€ peIIeHuH, Ne 724-732 Ne
(dhyHIaMEHTaTbHBIM HAO0OPOM pEIIeHUH. 735-740
. pelulieHue 3a1a4 U yIpaKHEHUI:
peleHne 3a/1a4 Ha OThICKaHue QPyHIaMEHTaIbHOTO
HaOOpa pPeIICHUI CUCTEMbI JINHESHHBIX OJHOPOIHBIX
YpaBHEHUI.
Paznen 4. Onepanun Hax maTpunamu . OopaTnas 12
MaTpuua
1-2 4.1. [loxroroBka K ayJUTOPHOMY 3aHSTHIO: ocH.: 1,2,34 |4
joi.: 2, 3, 5.
. paboTa ¢ TEOPETUYECKUM MaTEPHAJIOM: YCBOEHUE
OnpeieJIeHUI OCHOBHBIX onepauuit Hag MatpuuaMu u ux |OJI [3]
CBOJCTB.
Ne 788-791 Ne
. pelieHre 3a1a4 ¥ yIpaxHeHHH; 799, 822
CTaHJApT: BBITOJIHEHUE OCHOBHBIX OIllepaluil Haj Ne 836-847
MaTpHLaMHU.
BapUaTHBHBIC: BEIYUCIICHHE PE3YIbTaTOB BO3BEACHUS
HEKOTOPBIX MaTPHII B CTETIEHb, OIIPE/IEIICHNE MaTPHI],
MEePECTAaHOBOYHBIX C JIAHHOM.
3 4.2. IToaroToBka Kk ayTMTOPHOMY 3aHSATHIO: ocH.: 1,2,4 |4
gom.: 1,5,7,8
. paboTa c TEOPETUIECKUM MaTepHaioM: H3yYeHHE
oTpeIeTICHIH epeCTaHOBKH, TTOJICTAHOBKH B UX CBOMCTB, |OJI [3] Ne
MMOHATHSA YETHOCTH MOJACTAaHOBKH. 123-138 Ne
151-154 Ne
. peuleHue 3a1a4 U yIpaKHEHUI: 169-173




Omepaluii B rpyInax moJCTaHOBOK 2, 3, 4 cTeneHew,
ONpeJIeJICHUE YETHOCTH MOACTAHOBKY : HAXO0XKICHHE
MTOATPYIIIT TPYIIIBI TOACTAHOBOK, YCTAHOBIICHUE
n3oMophu3Ma MEKTy TPYIIIAMUA CaMOCOBMEIIICHU I
TPEYTOIbHHKA, KBaIpaTa ¥ IPyIIaMy ITOJICTAHOBOK
COOTBETCTBYIOIICH CTCIICHHU.

47

4.3.

[ToaroroBka K ayTMTOPHOMY 3aHATHIO:

. paboTa ¢ TCOPETHYSCKUM MATEPHATIOM: U3YYCHUE
OTIpeICTICHUS OTIPEACIIUTENS K €T0 CBOWCTB.

. pelieHre 3aaa4 ¥ yIpaXxHeHUH!:

BBIYHCIICHUE onpeaenuteneit 2, 3-ro nopsijaka, Bbl-
YUCJIEHUE OINPENEIUTENEH TPETHErO NOPSAKA IO NPAaBUITY
TPEYTrOJIbHUKOB, BBIYUCICHUE ONPEICIUTENICH TPETHETO U
0o0J1ee BRICOKOTO TIOPSIKA METOIOM Pa3JI0KCHHUS 10
CTPOKE WIIN CTOJOITy: BRIYHCICHIE OYKBEHHBIX OTPEIeIH-
TeJIeH M-ro nopsaKa

. MOATOTOBKA K cOOECETOBAHNIO

4.4,

IToaroToBKa K ayIMTOPHOMY 3aHATHUIO:

. padoTa c TEOPEeTUUECKUM MaTepUaIOM: U3y4EHHUE
TEOPETUYECKOro MaTepHaia o TeMe.

. peleHue 3a1a4 U YIpaKHEHHUI: pelIeHne 3a1a4d
Ha yMEHHE 3aIicaTh CHCTEMY JIMHEHHBIX YpaBHEHHUH B
MaTpuuHOH Gopme, Ha npaBmiio Kpamepa.

Pa3nen 5. JInHelinbie 0TOOpaskeHUA BEKTOPHBIX
NPOCTPAHCTB

18

5.1

IToaroToBka K ayAMTOPHOMY 3aHSITHIO:

. paboTa c TEOPETUUIECKUM MaTepHaioM: H3y4eHHE
OIIPEJIETIEHUI CYMMBI U IIEPECEYEHUS IOITPOCTPAHCTB,
JI0OKa3aTeJIbCTBA TEOPEMBI O PA3MEPHOCTH CyMMBI
MOANPOCTPAHCTB.

. pelieHne 3a1a4 ¥ yIpaXXHEeHNH;

CTaH/IapT: pellIeHUE 3a/1a4 Ha OTHICKAaHHUE Pa3MEPHOCTH
CyMMBI W TIEPECEUCHHS TOANPOCTPAHCTB U UX
0a3ncos.

. MMOJrOTOBKA K KOHTPOJILHOU paboTe.

13

10-11

5.2.

HO,I[FOTOBKa K ayJUTOPHOMY 3aHATUIO!:

. paboTa ¢ TEOPEeTHYECKUM MAaTEPHAIIOM: N3ydEeHUE
orpeJiesIeHHsI TMHEHHOTO 0TOOpaXKeHHs, CIocOO0B
3a/1aHus JINHEHHOTO 0TOOpa)KEeHN S, TIOHATHS MaTPHIIBI

14




JMHEHHOTO OTepaTopa.
. pelieHre 3aa4 ¥ yIpaxHeHHH:

pelIeHue 3a/1a4 Ha OnpeeieHre JHHEHHOTO 0To0pa-
JKEHUS, OTBICKAaHUE MaTPHIIbI TUHEHHOTO OTepaTopa.

. MTOATOTOBKA K KOHTPOJIFHOM padore,
KOJIJIOKBUYMY

12-13

5.3.

IToaroToBka K ayTMTOPHOMY 3aHATHIO:

. paboTa ¢ TEOPETHYECKUM MAaTEpUATIOM: H3yYCHHUE
OCHOBHBIX TIOHSTHH TEMBI, IOKA3aTEIbCTBA TECOPEMEI O
TOM, YTO MHOECTBO COOCTBEHHBIX BEKTOPOB JIMHEHHOTO
oreparopa COBMaJaeT C SAPOM JTMHEHHOTO orepaTopa

. peluIeHue 3a1a4 U yIpaKHEHUI:

pelLIeHNe 3a/1a4 Ha OThICKaHNWE COOCTBEHHBIX 3HAYCHUH U
COOCTBEHHBIX BEKTOPOB JINHEHHOT'O OIlepaTopa.

. MOJITOTOBKA K KOHTPOJILHOH padore,
KOJJIOKBUYMY

13

14-15

5.4.

IToaroToBKa K ayIMTOPHOMY 3aHATHUIO:

. paboTa ¢ TEOPEeTHYECKUM MaTepUaioM: H3y4eHUE
OCHOBHBIX MOHSITHH TEMBI.

. pelIeHne 3a1a4 U yIpaKHEHHH:

pEIIEHHUE 3a/1a4 HA BBINOJIHEHUE ONEpALUN HaJl JIH-
HEHHBIMHU OIlEpaTopaMH, OTBICKAHUE MATPULbI CyMMBI
Y IPOU3BEACHUS JINHEWHBIX o1niepaTtopos. Iloaroroska
KOHTPOJIBHOU padoTte

ocH. 3,4, nom.
2,3,4.

OJ1[3] Ne
1479-1483 Ne
1456-1457

14

16-17

9.5.

IToAroToBKa K ayAMTOPHOMY 3aHSTHIO:

. pabota c TeopeTudeckuM MaTepuanom: M3ydenne
MOHATHS CKATSPHOTO MPOU3BEICHUS BEKTOPOB U
€BKJIMJIOBA BEKTOPHOTO MPOCTPAHCTRA, €r0 CBOWCTB,
OpPTOTOHAIILHOTO 0a3uca MPOCTPAaHCTBA U OPTOTOHATEHOTO
JIOTIOJTHEHUSI.

® pEemICHUC 3a4a4 1 ynan(HeHHﬁl Ha BBIYHCIICHUC
CKaJIAPpHOI'O MMPOU3BECACHUA BEKTOPOB, IPUMCHCHUC

OcCH. 3,4, no1.
2,34.

OJ1 [3]

Ne 1359-1365

12

* CBOMCTB CKaJIAPHOT'O IMPOU3BEACHUSA, ITIOCTPOCHUA
OpPTOTOHAJILHOTO basuca MMpoCTpaHCTBa METOAOM
OpTOTroHaJIM3alu CUCTEMBI BEKTOPOB.

18

5.6.

HO,I[FOTOBKa K ayJUTOPHOMY 3aHATUIO!:

. padoTa c TEOPETUUECKUM MaTepUaIOM: U3y4YEHHUE
OCHOBHBIX OIPEJICIICHNH 1 MOHSITUN TEMBI.

ocH. 3,4. . gom.
2,3,4.

OJI [3] Ne
1385-1388




. pelieHne 3aAa4 ¥ yIpaXxHeHUH!:

pelleHne 3a/1a4 Ha 3aJJaHie HOPMbI B BEKTOPHOM ITPO-
CTPAHCTBE, BHIYMCIICHHE HOPMBI BEKTOPA, TOCTPOCHHUS
OPTOHOPMHPOBAHHOTO 0a3rca MPOCTPAHCTBA.

Paznen 6. 'pynnbl. 48
6.1. [ToaroroBka K ayAUTOPHOMY 3aHATHIO: ocH. 1.3,5. 16
Jo1L. 4.
. paboTa c TEOPEeTUIECKUM MaTepHalioM: H3y4eHHUE
OCHOBHBIX OIIPEACIICHUN TEOPUU TPYIIIL, IIOHATUS OJI[3] Ne
CMEXHOTO Kjlacca, JEBOCTOPOHHETO M MPaBOCTOPOHHETO | 1659 (a-3)
pasioKeHHs TPYIIIBI 110 MOATPYIIE.
. pelIeHue 3a1a4 U YIpaKHEHHH:
peLIeHNE 3a/1a4 Ha Pa3JIOKeHHS TPYIIIBI 110 MIOATPYIIIE.
6.2. [MoaroroBka K ayAMTOPHOMY 3aHATHIO: ocH. 1,2,3, 16
jom. 2,3.
. paboTa c TEOPEeTUIECKUM MaTepHalioM: H3y4eHHUE
OCHOBHBIX TIOHATHI U ONpeieneHui TeMbI, pa3oop OJI[3] Ne
JIOKa3aTeNbCTBa TeopeMsl Jlarpamka. 1651-1655
. peleHue 3a1a4 U yIpaKHEHHH:
peleHne 3a/1a4 Ha MPUMEHEeHre TeopeMbl Jlarpanxka.
Pemrenue 3anau Ha NOPSIIOK JIEMEHTA TPYIIIIbI,
MOCTPOCHUE MUKIMYECKUX TPYIII, OTHICKAaHHE UX
MO PYIIL
6.3. IlonroroBka K ayJUTOPHOMY 3aHSATHIO: ocH. 1,2,3, 16
Joi. 2,3.
. paboTa c TEOPETUUECKUM MaTepHaioM: H3y4eHHE
MOHSTHS. HOPMAJILHOTO JIENTUTENIsI TPYIIBI, PaKTop- OJI[3] Ne
rpynmsl, romoMophu3MoB Tpyt. Pazdop mokasarensctia [1681, 1685 M
TEOpEMBI 0 TOMOMOP(HU3MaX TPYIIIIL. 1692
. peleHne 3a/1a4 U yIpaKHEHHH:
peleHne 3a/1a4 Ha MOCTPOeHNe aKkTop-TPYIII MO
HOPMAaJIbHBIM JCTTUTEISIM TPYI Il KOHEUHBIX U
6eckoneunsix rpym. Iloctpoenne romomoppuzMoB
TpyTIL.
Pazgen 7. Koasna. 48
7.1. IloaroroBka k ayTMTOPHOMY 3aHATHIO: ocH. 1,2,3, 24
Joi. 2,3.
. paboTa ¢ TEOPEeTUIECKUM MaTepUATIOM:
. W3yUYeHHE OCHOBHBIX OTPEJICIICHUI 10 TeMe:
2 3 4 5




KOJIbIIA, TIOJIKOJIBLIA, TIABHOTO UJleala U Hjeana
KOJIbL1a, KJIacca BBIYETOB IO HJleally, CPaBHEHUH 110
ujeany, uX CBOMCTB.

* pelLIeHHE 33]a4 U YIpaKHEHU:

PEUICHUEC 3a/1a4 HAa OTBICKAHHUE UICAJIOB KOJICIT, I10-
CTPOCHUEC KJIACCOB BbIYETOB IO UACATY KOJIbIIA,
paccMOTPEHUE KIIACCOB BEIUECTOB B KOJIBIIEC HEJIBIX YHUCECII.

MOJIFOTOBKA K KypCOBOH padoTe.

O [3] Ne
1781-1783

7.2.

HOI[I‘OTOBKa K ayJUTOPHOMY 3aHATUIO:

. paboTa c TEOPETUIECKUM MaTepHaIOM: U3y4YECHHUE
MOHSTHS JCTUMOCTH B KOJIbIIE, TOHATHUS MPOCTHIX U
COCTaBHBIX 3JIEMEHTOB KOJIbIIA, ACCOLMUPOBAHHBIX
3JIEMEHTOB KOJIbLIa, 00paTUMBIX 3JIeMEHTOB. M3ydeHue
TIOHSATHI €BKJIM0BA KOJIbIIA M KOJIBLIA TJIAaBHBIX UEalIoB.

. peuieHue 3a1a49 U yIpaK HEHU:

pelieHune 3a/1a4 Ha TPUMEHEHHNe MOHATHIA 00paTHMBIX
3JIEMEHTOB, aCCOIMMPOBAHHBIX JICMEHTOB, IPUMEHEHUE
CBOMCTB JCITMMOCTH B KOJIbIIAX, 33124 Ha BEISICHCHHUE,
SIBJISICTCS JIX KOJIBIIO KOJBLIOM TJIaBHBIX HCANOB U
EBKJIUJIOBBIM KOJIBILIOM.

. MOJIrOTOBKA K KOJUIOKBHYMY, KYpCOBOH paboTe.

ocH. 1,2,3,
Joi. 2,3.

OJ1[3] Ne
1785, 1791 Ne
1793

24

Pa3nen 8. Aiire6pa MHOT04/1€HOB.

60

6-8

8.1.

IToAroToBKa K ayIMTOPHOMY 3aHSATHUIO:

. paboTa ¢ TEOPETHIECKUM MaTEePUAIOM: U3YUICHHE
MOCTPOCHUS KOJIbIIa MHOTOWICHOB HaJl 00JIaCThIO
[EJOCTHOCTH KaK TPAHCICH/ICHTHOTO PaCIIHPEHUS
00J1aCTH TEIOCTHOCTH, TTOHITHS KOPHS MHOTOUICHA,
JISJIeHHs] MHOTOYJICHA Ha JBYYJIeH, cxeMbl [ opHepa.
N3yyenune mHOrouneHoB Haj nosiem, nousatuss HOJ u
HOK wmHorounenos, anroputMa EBkinma, TeopeMbl 0
JISJICHUN C OCTaTKOM, KPaTHBIX KOPHEW MHOTOYJICHA,
(hopMabHO# MPOU3BOIHON MHOTOUJICHA.

. pelIeHne 3aAa4 ¥ yIpaXxHEHUH!:

pemenue 3aaa4 Ha otbickanue HOJ[ u HOK mHo-
TOYJICHOB, OIPENEICHUE KPATHOCTU KOPHS MHOTOUJIeHA,
OT/IeTIeHNE KPaTHBIX MHOKUTEJIEH MHOTOUYJICHA.

. MOJITOTOBKA K KOJUIOKBHYMY, KYpCOBOH paboTe.

OCH. 2,3, go1.
2,35

AI[S]
Ne 2501-2505




Ne 2603

9-11

8.2.

IToaroToBka Kk ayTUTOPHOMY 3aHATHIO:
. paboTa c TEOPEeTHIECKUM MaTepHATIOM:

. M3YYEHUE OCHOBHBIX OIPENCICHUN U MOHATUHN 110
TeMe, IIOCTPOCHUS KOJIbIIa MHOTOWIEHOB OT HECKOJIBKUX
MEPEMEHHBIX KaK IIPOCTOTO PACIIMPEHHS KOJIbIIa
\[IIOrOYICHOB OT OHON TIEPEMEHHOM, MOHATHS JIEKCHUKO-
rpadugeckoro ymopsourBaHus YWICHOB MHOTOUJICHA,
BBICIIETO YJICHA MHOTOYJICHA, TIOHSATUS CHUMMETPUYECKOTO
MHOTOWJICHA,

OCH. 2,3, fo1.
2,3,5.

18

QJICMCHTAPHBIX CUMMCTPUYCCKUX MHOTOWICHOB, 10-
Ka3aTCJIbCTBA JICMMBI O BBICIHIEM YJICHC MHOI'OYWICHA U
OCHOBHOH TCOPEMBI O CUMMETPUIYECKHUX MHOT'OYJICHAX.

* pelIeHHe 3a7a4 U yIpaXKHEHUH:

pelleHne 3a/1a4 Ha JIEKCHUKO-TpaduiecKoe yrnopsi-
JIOYMBaHUE YICHOB MHOTOWICHA, HA IPUMECHEHHE
OCHOBHOI TEOPEMBI 0 CHMMETPUYECKUX MHOTOUJICHOB, &
TaKXe Ha MPUMEHECHUE TEOPHH CUMMETPUIECKUX
MHOTOYJICHAX K PEIICHUI0 CAMMETPHYECKUX CHCTEM
ypaBHEHUH OT ABYX U OoJiee mepeMeHHBIX.

MOJTrOTOBKA K KypCcOBO# padore.

TUI[5] Ne3109-
3110

12-16

8.3.

HO,I[FOTOBKa K ayJUTOPHOMY 3aHATUIO:

. paboTa c TEOPETUUECKUM MaTepHaioM: H3y4eHHE
JI0Ka3aTeIbCTBA OCHOBHOM TEOPEMBI alireOpbl
KOMITJIEKCHBIX YHCEIT, TEOPEM O COMPSHKEHHOCTH MHUMBIX
KOpHEI MHOTO4JIEHA C IeCTBUTEIbHBIMU

ko urmentamu, popmyn Buera, paznokeHust MHO-
TOWICHOB Ha HEMPUBOANMBIE MHOKUTEIIH, BOIIPOCA O
HAJIMYUU U CBOWCTBAX PallMOHAIBHBIX KOPHEH MHO-
ro4JieHa C IeJbIMU KO3 QUIIMEHTaMu, KpUTEPHS He-
MPUBOAVMOCTH DM3EHIITEHHA.

. peuleHue 3a1a4 U yIpaK HEHU:

pEIIeHNE 3a/1a4 Ha PA3JIOKEHUE MHOTOWIEHOB Ha
HEIIPUBOJAUMBIE MHOKHUTEIH, OTBICKAHUE PALIMOHATIBHBIX
KOpHEIl MHOTOUJICHOB C LEJBIMU KO QHUINEHTaMHU,
pelleHne anredpanyecKiux YpaBHEeHHI TPETber U
YETBEPTOU CTETIEHH.

. MOATOTOBKA K COOECEI0BaHHIO, KOHTPOJIBHOM
pabote

OCH. 2,3, for.
2,35

JUI[5] Ne
2701-2708 Ne
2802, 2809.

20




Pa3jnen 9. DineMeHTHI Teopuu moJieil. 48

9.1. [ToaroroBka K ayTMTOPHOMY 3aHSTHIO: ocH. 2,3, gom. |20

2,3,5.
. paboTa ¢ TEOPETUYECKUM MaTEePUAIOM: U3yUCHUE

OCHOBHBIX TIOHATHHA TEMBI , UX OIpeaeiICHNE, TIOHATHS JUI[6]

MHHUMAJIBbHOI'O MHOTOUIEHA AJIre0pandecKoro 31eMeHTa,
Ne 12.6.1-

CTETICHH anreOpandeckoro IIEMEHTa, CTPOCHUS MPOCTOTO
12.3.12

anrebpanvdeckoro pacluIupeHust moJis.
. peleHue 3a/1a4 U yIpaKHESHHH:

peuieHue 3a1a4 Ha OTBICKAHUC MUHHUMAJIbBHOT'O
MHOT'OYJICHa anre6pa1/1qec1<0r0 QJICMCHTA IT10JIA.

. MTOATOTOBKA K KOHTPOJIFHOM, KypCOBO# paboTam

9.2 [MoaroroBka K ayJMTOPHOMY 3aHSATHIO: ocH. 2,3, non. |14

. paboTa c TEOPETUUCCKUM MaTepHalIOM: U3y4YCHHUE 235
MOHATHS KOHEYHOTO ajre0pandecKoro paciiupeHus JUI[6]
TIOJISI, TIOHATHS AITeOPanvecKoro YHCa, mos
anreOpanvecKkux Yucell, ero ajaredpandeckon Ne 12.6.10

3aMKHYTOCTH.

. peuleHue 3a1a4 U yIpaxHEeHU

9.3 anreOpanvIHOCTH YHCEeN, OTHICKAHHE MHHUMAIBHOTO 14
MHOTOYICHA aJIreOpanyecKoro Ynuciia, OCBOOOXKICHUE OT
anreOpanvyeckoi HppPanuoOHATEHOCTH B 3HAMCHATEIE
JIpo0OH.

6.2. MeTonnueckne yKa3aHus M0 OPraHU3AIUHA CAMOCTOATEIbHON PadoThl CTYICHTOB

Ycnemnoe nu3ydeHne Kypcea Tpedyer oT 00ydJarommxcs MOCEIEHHs JISKIUH, aKTHBHON paOOThI Ha MPAKTHUECKUX
3aHATHUAX, BBIIIOJTHCHUA BCEX y‘le6HI>IX SaI[aHI/Iﬁ IpenoaaBaTeiisl, O3HaAKOMJICHUSA C OCHOBHOH U I[OHOHHHTCHBHOﬁ
JUTEPATYPOH.



3anuch JeKIUM — OJJHa U3 OPM aKTUBHON CaMOCTOSITENIbHOM paboThl 00yyaronuxcs, Tpedyronas
HaBBIKOB M YMEHHUS KPaTKO, CXeMaTUYHO, MOCIEeI0BATENIbHO U JIOTHYHO (PUKCHUPOBATh OCHOBHBIE MOJIOKEHHUS,
BBIBO/IbI, 000011eHMS, (POpMyIHPOBKHU. B KOHIIE IEKIMM MTpenoAaBaTesb OCTaBIsieT BpeMs (5 MUHYT) Ui TOTO,
9YTOOBI 00yUaIOIIMecs] IMEIH BO3MOXXHOCTb 33JJaTh YTOUHSIOIINE BOIIPOCHI 110 H3y4aeMoMy MaTepuaiy. 13-3a
HEJIOCTaTOYHOTO KOJIMYECTBA ayAUTOPHBIX YaCOB HEKOTOPHIE TEMBbI HE yJaeTCsl OCBETHTH B TIOJIHOM 00BbEMeE,
M03TOMY IPEenoaBareib, 10 CBOEMY YCMOTPEHHUIO, HEKOTOPHIE BOPOCHI BHIHOCHT Ha CAMOCTOATENBHYIO paboTy
CTY/ICHTOB, PEKOMEH/Ys Ty WM UHYIO IuTepatypy. Kpome 3TOoro, 1uis JIydiiero OCBOSHUsI MaTepuaia u
CHCTEMaTH3aluy 3HAHUH 110 TUCHUIUINHE, HE00X0IMMO OCTOSIHHO pa30upaTh MaTepualibl JIEKIUH 110
KOHCIIEKTaM U y4eOHbIM NocoOusiM. B cirydae Heo6xoumMocTH 00palaThes K IpenoaBaTeto 3a
KOHCYJIbTALIUEH.

HO)IFOTOBKa K IPAKTHYC€CKUM 3aHATHAM.

IIpu noAroToBke K MPaKTUYECKUM 3aHATUSAM CTYIEHT JOJIKEH U3YYUTh TEOPETUUECKUI MaTepual o TeMe
3aHATHA (MCTIOIB30BaTh KOHCIEKT JICKIIHiA, U3YUYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTHCS C JONOTHUTEIBHOM
JIUTEPATypPOH, MPH HEOOXOAUMOCTH JIOTIOJIHUTH KOHCIIEKT, JIeJiasi B HEM COOTBETCTBYIOIINE 3AIIMCH U3
JUTEpaTYPHBIX HCTOYHUKOB). B ciyyae 3aTpynHeHuUl, BOSHUKAIOIIKX P OCBOEHUH TEOPETUUYECKOTIO
MaTepHaia, CTyICHTY clieyeT oOpamarhes 3a KOHCYIbTAlMel K npenogaBarento. Vs Ha KOHCYIbTaIHIo,
HEOOXOIMMO XOPOIIO NPOIyMaTh BOMPOCH], KOTOPBIE TPEOYIOT pa3bsCHEHUSI.

B Hauaze npakTU4eCcKOro 3aHATHs MIPENoJaBaTellb 3HAKOMUT CTYAECHTOB € TEMOM, OIJIAIIaeT MJIaH IPOBEICHHS
3aHATH, BBIJIACT 3aJjaHus. B TedeHne oTBeIeHHOro BpeMEHH Ha BBINOJIHEHHE PA0OThI CTYAEHT MOXKET
00paTUThCA K MPENnoaBaTeio 3a KOHCYJIbTalluel Wi pa3bsCHEHUSIMU. B KOHIe 3aHATHS IPOBOAUTCS IPUEM
BBITIOJIHEHHBIX 33/1aHUil, coOeceJ0BaHUE CO CTYACHTOM.

Pe3ynbpTaThl BBINOIHEHHS IPAKTUYECKUX 3/1aHUM OLIEHUBAIOTCS B 6asuiaX, B COOTBETCTBUU C

Buj patot MeToauyeckue peKoOMeHAAlHN

Jlexuun Bectn koHcnekT nexkuui. Jleknum BemyTcs B OTHENBbHOM oOLIed TeTpaaw,
PEKOMEHIYETCsI OCTaBJISITh MECTO ISl 3aMETOK, HallpUMep B BUE IMOJIel. 3HaHUE
OCHOBHOI'O Marepuana MNPeAbIAyIIUX JEKLUHUHW, BKIHOYas 3HAHUE OCHOBHBIX
OIIPEIEIICHUN U KIIIOYEBBIX TeOpeM. PeKoMeHIyeTcs BBIAEIATH B TEKCTE KIIFOUYEBBIC
CJIOBA, OIIPENIEICHHUS, IEMMBI U TEOPEMBI.

B xo/1e moAroTOBKM K MPAKTHYECKUM 3aHITUSIM U3YYUTh OCHOBHYIO JTUTEPATYpy,
JIEeKIMU. BHUMATENbHO CIyIIaTh U KOHCTIEKTUPOBATH 0a30BbIE TPUMEPBI,
pazOupaemble TpernoaBareneM. 3aJaBaTh YTOYHSIONINE BOIPOCH B X0/I€ PEIICHUS
0a30BbBIX 33a71a4 MpernoaaBarenemM. [Ipu pemennn1oMaHuX 3aJaHi
MNEPUOANYCCKHU BO3BpAIATECA K p3306paHHLIM Ha NPaKTUYCCKUX 3aHATHAX
3amayax. CBOEBPEMEHHO U MOJIHOCTHIO PeIIaTh 3a/Ja4i Ha CAMOCTOSITETbHYIO
paborty.

[Ipaxr.
3aHATUSA

CBOEBpEMEHHOE U KQaU€CTBEHHOE BBIMTOJTHEHUE CAMOCTOATEILHON PabOThI
0asupyeTcst Ha COOMIOIEHUN HACTOSIINX PEKOMEHIAINA U U3YYeHUN
PEKOMEHIOBAaHHOM JIUTEPATyphl. 3a/1aBaTh BOTIPOCKHI B TEX MECTaX PEIICHUS
3a/1a4, BbI3BABIIMX 3aTPYAHEHUE TIPH CAMOCTOSTENRHOM padoTe. CTyneHT
MOXET JIOTIOJHHUTH CIIUCOK HCIOIb30BAHHOM JHUTEPATYpbl COBPEMEHHBIMU
WCTOYHNKAMHU, HETPEJCTABICHHBIMHU B CIUCKE PEKOMEHIOBAHHOW JINTEPATYPHI.




CamocrT. CamocrosTenbHast paboTa BeIeTCsl B TOM K€ TeTPaau, YTO U MPAKTUYECKUE
pabora 3aHsaTus. CamocrosiTenbHas paboTa - 3TO OTJEIBHBIN OJJOK KOTOPHIN BBIICIACTCS
3aroJoBKOM, HanpuMmep, "Jlomamnue 3ananue". Pekomennyercs mpopabaTeiBaTh
MaTepuaj HeTOCPEICTBEHHO OcIie MpakTHUeckuii 3austuii. [Ipu pemenue 3agay u
MPUMEPOB PEKOMEHIyeTCsl UX BBIIOJIHEHUE 0 00pa3ily U3 MPaKTHYECKOTO
3aHATHsL. CBOEBPEMEHHO U MOJHOCTBIO PEIIATh 33J]a4l HA CAMOCTOSITENIbHY IO
paboty. CBOEBpeMEHHOE M KAaueCTBEHHOE BBINMOJHEHHE CAMOCTOSTEIbHON PaOOThI
0a3upyercst Ha COOJIIOJCHUH HACTOSAIINX PEKOMEHIAINI 1 H3yYeHUN
PEKOMEHI0BaHHOM TUTepaTyphl. 3a/1aBaTh BOMPOCHI B TEX MECTaX pElIeHUs 3a/1ay,
BBI3BABILIUX 3aTPyIHEHHUE IIPU CaMOCTOSATENbHOM padoTe. CTyIEHT MOXKET
JIOTIOJIHUTh CIIMCOK MCIIOJIb30BAHHOM JINTEPATYPbl COBPEMEHHBIMU HCTOYHUKAMU,
HE IPEJCTABJICHHBIMH B CIUCKE PEKOMEHI0BAHHON JTUTEPaTyphl

IToaroroska k | IloaroroBka K sK3aMeHy WJIM 3a4€Ty BEAETCS HA OCHOBE Kypca JICKUUN WU

9K3aMEHY PEKOMEHIOBaHHOU TUTepaTyphl. HeoOXoanMo 3HaHKE 1 TOHUMAaHNE BCEX MOHATHH,
olpezieNieHUH, yTBEP KICHUH, JIeMM U TeopeM. Heobxoaumo ymenue GopMyaupoBaTh
TEOpEeMbI B JOpME HEMTPOTUBOPEUMBBIX JIOTHUECKUX KOHCTPYKIMH. JKenaTebHo
YMETb CTPOUTH U IPUBOJUTH PUMEPHI K COOTBETCTBYIOIUM OIPEICICHUIM U
yTBepxkaeHusIM. HeoO0xoaumo 3HaHME JOKAa3aTEIbCTBA TEOPEM U OCTABHBIX
YTBEPXKICHUMN.

6.3. MaTepuaJibl 1Jis1 NPOBeAeHNs] TEKYIEero ¥ NPOMe;KyTOYHOr0 KOHTPOJIsl 3HAHUI CTYeHTOB

®I'OC BO B cOOTBETCTBUH C NIPUHLIMIIAMU bOJIOHCKOTO MpoLecca OpUeHTHPOBAHbI IPEUMYIIIECTBEHHO HE Ha
cooOuieHne ooyyaroneMycst KOMIUIEKCa TEOPETUIECKUX 3HaHU, HO Ha BBIPAOOTKY y OakanaBpa KOMIIETEHLUH —
JMHAMUYECKOro Habopa 3HaHUN, yMEHUH, HABBIKOB U JINUHOCTHBIX KaYECTB, KOTOPbIE MTO3BOJIAT BBITYCKHUKY
CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PhIHKE TPY/a M YCIIEIIHO NMPO(ECCHOHATBLHO PEan30BbIBATHCA.

B mporiecce oneHkn 6akanaBpoB HEOOXOIUMO UCTIONB3YIOTCS KaK TPAIUIIMOHHBIC, TAK M1 HHHOBAIIMOHHBIC THUIIBI,
BUBI U GOPMBI KOHTpOIIS. [Ipr TOM mocTeneHHo TpaIuIIMOHHBIE CPEICTBA COBEPIICHCTBYIOTCS B pyciie
KOMIIETEHTHOCTHOT'O MO/X0/1a, @ MHHOBALIMOHHBIE CPEJICTBA aIalITUPOBAHBI JUIsl TIOBCEMECTHOTO MPUMEHEHHUS B
pOCCHICKON BY30BCKOM MPAKTHUKE.

Lenb npoBeaeHns aTTeCTAlMM — IPOBEPKA OCBOCHUS 00pa30BaTEIbHOM MPOrpaMMbl TUCHUTLINHBI-
NpakTUKyMa yepe3 chpopMUPOBAHHOCTh 00Pa30BaTEIbHBIX PE3YJILTATOB.

IIpomexyTouHasi aTTeCTAalUs OCYIIECTBISAETCS B KOHLE CEMECTPA U 3aBEPLIACT U3yUYECHUE NUCLUUILINHBI;
IIOMOTAEeT OLIEHUTh KPYITHbIE COBOKYITHOCTH 3HaHUM U YMEHHH, (OPMUPOBAHHE ONPEIEIEHHBIX KOMIIETEHIIUH.
OueHOYHBIMU CPEACTBAMM TEKYILErO KOHTPOJIA SIBISAIOTCA: AOKJIAJ, TECTHI 10 TEOPETHUYECKUM BOIIPOCAM

AUCHUIIIMHBI, 3allluTa IMPAKTHYCCKUX pa60T n T.II. KOHTpOJ'Ib YCBOCHUA MaTCpuajla BCACTCA PCTyJIApHO B

TCYCHUE BCECI'0 CEMECTPA HA MPAKTUICCKUX 3aHATUIX.

Kputepun ouneHKN NpoMeKyTOUHOI aTTecTaluM B (popMe IK3amMeHa

Onenka XapakTepucTHKa TpeOOBaHHUI K pe3yJbTaTaM aTTecTalru B popme sK3amMeHa




«OTIUYHO»

TeopeTnueckoe coaepkaHnue Kypca 0CBOCHO MOJTHOCTBIO Oe3 MpoOeoB,
CHCTEMHO M TITy0OKO, HEOOXOJUMBIE MTPAKTUIECKHUE HABBIKA PA0OTHI C OCBOSHHBIM
MaTepHuaioM cOpMUPOBAHEL, BCE MTPEYCMOTPEHHbBIE pabouei yueOHoH
MPOTrpaMMOii yueOHBIE 3a/IaHKs BBITOJHEHBI OE3YIIPEYHO, KAYECTBO UX
BBITTOJTHEHHS OLICHEHO YKCIIOM OaJIJIOB, OJIM3KUM K MaKCUMYMY.

«Xoporoy»

TeopeTuueckoe coepkaHue Kypca OCBOCHO B II€JI0M 0e3 MPo0eIioB,
HEOOXOUMBIC IIPAKTHYECKHE HABBIKK PaOOTHI C OCBOCHHBIM MAaTEPHUAIOM B
OCHOBHOM C(hOPMHUPOBaHBI, MPEAYCMOTPEHHBIC paboueli y4eOHOM mporpaMMoit
yueOHbIe 3aJ]aHUS BBITIOHEHBI C OTJCIbHBIMH HETOYHOCTSIMH, KA4eCTBO
BBIIIOJTHEHHS OOJIBITMHCTBA 3aJJaHHH OLICHEHO YHCIIOM OalllIoB, OJIM3KUM K
MaKCUMYyMY.

«Y IOBJIETBOPUTE
JILHOY

Teoperudeckoe copepkaHue Kypca 0CBOCHO OOJIbIIEH YacThi0, HO IPOOEITHI
HE HOCST CYIIIECTBEHHOTO XapaKTepa, HEOOXOAUMBIC MTPAKTHUSCKUE HABBIKU
paboTHI C OCBOEHHBIM MaTepHaIoOM B OCHOBHOM C(hOPMHUPOBAHBI, OOIBITHHCTBO
MPEeIyCMOTPEHHBIX pa0doyeil yueOHOH MporpaMMoi Y4eOHBIX 3aJaHUN BHITIOJTHEHBI,
OTJICJIbHBIC U3 BBITIOJHCHHBIX 3aJaHUN COJepKAT OIINOKH.

«Heynosnersopu
TEIBHO»

TeopeTnueckoe coaep:kaHUe Kypca OCBOEHO YaCTUYHO, HEOOXOIUMBbIE
HaBBIKH pa0OTHI HE CPOPMHUPOBAHEI W CPOPMHUPOBAHBI OTACIBHBIC U3 HUX,
OOJIBIIMHCTBO MIPETyCMOTPEHHBIX paboueld yueOHOM MporpaMMoil yaeOHBIX
3aJJaHU{ HE BBIITOJIHEHO JHO0 BBIITOIHEHO C TPYOBIMH OITHMOKAMH, KAYeCTBO UX
BBITIOJTHEHHS OLICHEHO YHCIIOM 0aIIoB, OJM3KHM K MUHUMYMY.

Konmpoﬂb oceoenun Komnemeuuuﬂ

Ne Bung KOHTPOJIA KOHTpOJII/IpyeMLIC pasaciibl KOMHCTCHI_II/II/I, KOMITIOHCHTBI

1 OIICHKA)

1 AynuropHas Paznen 1-Pa3znen 3 B 1M cemecTpe VK-1, OIIK-1

KOHTp.paboTa(mpoBepKal

Paznen 4- Paznen 5 Bo 2m cemectpe

Paznen 6- Paznen 9 B 3m cemectpe

TToaroroBka K
TeCTUPOBAaHUIO(OIICHKA

[pe3yIbTATOB)

2 | Tecruposanue. Paznen 1-Paznen 3 B 1m cemecTpe YK-1, OIIK-1

Paznen 4- Paznen 5 Bo 2m cemectpe

Paznen 6- Paznen 9 B 3m cemectpe

KOTOPBIX KOHTPOJIUPYIOTCS




3 | CamocrosTensHoe Pa3znen 1-Paznen 3 B 1M cemectpe VK-1, OIIK-1
pCILICHHC Pasnen 4- Paszen 5 Bo 2M cemecTpe
?f::;:::;:;x e Paznen 6- Paznen 9 B 3m cemectpe

4 Oxsamen B mepBoM| Pasnen 1-Paszmen 3 B 1M cemectpe YK-1, OIIK-1
cemMecTpe

5 | Dk3aMeH B TIEpBOM VYK-1, OIIK-1
CeMECTpe Pasnen 4- Paszen 5 Bo 2M cemecTpe

6 DK3aMeH B TEPBOM| VK-1, OIIK-1
ceMecTpe Pasnen 6- Paszmen 9 B 3M cemectpe

Mamepuanwvt 012 npoeedeHus meKyuLe20 KOHmMpPOaA 3HAHUIL U RPOMENHCYMOYHOU Ammecmayuu.

Bomnpocsl 1 3a5aHus 11 KOHTPOJIs pa00Thl CTYAEHTOB 110 JUCHUILUIUHE « AJredpa U aHATUTHYECKAS
reoMeTpus.

Bapuanr -1.

1. Peuuth cucTeMy JIMHEHHBIX YPABHEHUI:
a) merontoM Kpamepa;
0) metomom ["aycca;

B) METOJIOM OOpaTHOU MaTpHIlbl (MATPUYHBIM METOJIOM).

X+y+2z2=0
2x-y =0
-X+y+z=0

2. Pemiuth ypaBHeHUe (HEPAaBEHCTBA):

2X -2
7 X

>5,

3. BeIYHCIUTD ONIpefe/InTeIb:
a) TI0 OTIPE/ICIICHHIO;

0) pa3IOKEHUEM I10 CTPOKE.



4. Haiitu f (A), ecsim 3ananbif(X) u A.

1 2
f(x)=2x*+3x+5 u A=1 3 1
1 1

5. Onpenenutb cOOCTBEHHbIE 3HAYEHUS] M COOCTBEHHbIE BEKTOPbI MaTpHUIl A:

1 6

A=
1 2

6. OnpeneauTh paHr MATPULBL, IPe00pPa30BaB ee B cTyNneHYaTyI0 MmeTogom I'aycca.
-3 3 -8 -13 -14 -3

|10 3 4 2 1

|2 6 10 8 12 6

0

1 5 6 6 3

7. PeliuTh MAaTPU4YHOE YPABHEHHE:

1 0 3 14 100
21-1 2 1
A= ; B={4 1 1; C=|-11 D= ;E=|010
301 -3 3
-1 2 -2 22 001
A-B+2-C" =3-x
Bapuant -2.

1. PemuuTh cucTeMy JUHEHHBIX YPABHEHUI:
a) metogom Kpamepa;
0) metonom ['aycca;

B) METOZ0OM O0paTHOW MaTPHUIBI (MATPUIHBIM METOJIOM).

2x-4y+3z=1
X—2y+4z=3
3X—-y+5z=2

2. Pemuth ypaBHeHue (HepaBeHCTBA):



3. BoruucauTts onpeaesinTeb:
a) TI0 OTIPEICIICHHIO;

0) pa3IoKEeHUEM TI0 CTPOKE.

2 3 4
5 -2 1
1 2 3

4. Haiitu f (A), eciin 3amansif(X) u A.

f(x)=3x*-4x+9 wm A:(_1 2]
3 4

5. Onpeneaurts cOOCTBEHHbIE 3HAYEHUS] M COOCTBEHHbIE BEKTOPbI MATPHIl A:

2 1
A=
3 1
6. OnpeneauTs paHr MATPULbL, IPe00pPa30BaB ee B cTyNeHYaTyI0 MmeTogoM I'aycca.

2 5 5 5
A=|3 5 6 6
1 1 1 1

7. PeluMTh MATPUYHOE YPABHEHHE:

51 -1 1 0 3 14 5 1 100
AZ[BOJ;B:A' 1 1;C=-11;D=(33J;E:010
1 2 -2 22 001
D?-3.-A-C=2-x".
Bapmuanr -3.

1. PemuuTh cucTeMy JUHEHHBIX YPABHEHUI:



a) meronoM Kpamepa;
6) metogom ["aycca;

B) METOIOM 00OpaTHOM MaTPHIIBI (MATPHIHBIM METOIIOM).

X+2y+3z2=5
2x—-y—-2=1
X+3y+4z1="6

2. Pemuth ypaBHeHUe (HepaBeHCTBA):

3 X -4
2 -1 3(=0.
x+10 1 1

3. BbIYMCJIUTD ONpeiesIuTeNb:
a) 10 OTPEeJIEICHUIO;

0) pa3oXKEHHUEM T10 CTPOKE.

1 17 -7
-1 13 1
1 7 1

4. Haiitu f (A), eciin 3amansif(X) u A.

1 0
f(x)=7*+9x-4 u A=|2 4 6
1 -1

5. OnpeneanTs coO0OCTBEeHHBIE 3HAYEHHUS M COOCTBEHHbIE BEKTOPHI MATPHII A:

Y

6. OnpeneqINThL paHT MATPHIIBI, IPe0OpPa3oBaB ee B CTymeH4YaTyI0 MeToaoM ["aycca.

1 3 2 3
2 8 2 8
1 0 -4 -1
-2 -4 -3 -6

7. PemiuTh MaTpH4YHOE YPABHEHHE:

1

0
21-1 2 1
A= ;, B=14 1 1 C=|-11 D= ;E=/010
301 1 2 -



(B-Ef +C-A=4-X

Bapuanr -4.

1. PemmnTh cucTeMy JIMHeHHBIX YPABHEHHUI:
a) metomoMm Kpamepa;
0) meromom ["aycca;

B) METOJIOM OOpaTHOU MaTpHLbl (MATPUYHBIM METOIOM).

X+2y-z=1
-3x+Yy2z=0
X+4y+3z2=2

2. Peliuth ypaBHeHUe (HEPABEHCTBA):

3 -2 1
1 X =-2/<1.
-1 2 -1

3. BbIYMCJIUTD OnpeieTuTeNb:
a) TI0 OTIPE/ICIICHHIO;

0) pa3oXeHrnEeM TI0 CTPOKE.

2 0 5
1 3 16
0 -1 10

4. Haiitu f (A), eciin 3amansif(X) u A.

f(x)=3x*+3x-7 m A:“; j

5. OnpeneanTsb cOOCTBEHHBIE 3HAYECHHUS H COOCTBEHHbIE BEKTOPBI MATPHI A:

3 -1 2
A=|1 4 -3
2 2 -1

6. OnpeneINThL PaHT MATPHIIBI, IPe0OPa3oBaB ee B CTyNeH4YaTyI0 MeTooM ["aycca.



1 1 0 -1

-1 0 2 1
A=

1 2 2 -1

-2 1 6 2

7. PeliuTh MAaTPU4YHOE YPABHEHHE:

21 -1 1 0 3 14 ) 1 100
A:(3O 1} B=|4 1 1 C=-11;D:{:33J;E: 010
-1 2 -2 22 001
C-A-2.-B' =l-x.
3
Bapuanrt -5.

1. Peluuth cucteMy JIMHEHHbIX YPABHEHUI:
a) meroom Kpamepa;
6) metogom ["aycca;

B) METOJIOM OOpaTHOM MaTpHIbl (MATPUYHBEIM METOJIOM).

X+y+z=a
X—y+z=Db
X+y—-z=cC

2. Pemiuth ypaBHeHUe (HEPAaBEHCTBA):

2 X+2 -1
1 1 -2/>0.
5 -3 X

3. BbIYMCIUTD OnpeeTuTeNb:
a) M0 OTIPEeNCHHIO;

0) pa3oXeHHEM TI0 CTPOKE.

1 2 4
-2 1 -3
3 -4 2

4. Haiitu f (A), ecsin 3amannif(X) u A.



3
f(x)=—x*-2x-1 u A=|2 4 -1
0 0 -3

5. OnpeneanTsb cOOCTBEHHBIE 3HAYECHHUS M COOCTBEHHbIE BEKTOPBI MATPHIl A:

-2 -3 5
A=| 5 7 -11
6 8 -3

6. OnpenenuTs paHr MaTPUIIbI, IPeo0pa3oBaB ee B CTyNeH4YaTyio Metoaom ['aycca.

3 -1 1 2 -1

0 2 -1 0 1
A=

-1 0 -1 0 -1

2 1 -1 2 -1

1 0 3 14 100
21-1 2
= , B=| 4 1 1 C=|-11; D= ,E=/010
301 -
1 2 -2 22 001

Bapuanr -6.

1. PemuuTh cucTeMy JUHEHHBIX YPABHEHUI:
a) metogom Kpamepa;
0) metomom ["aycca;

B) METOJIOM OOpaTHOU MaTpHIbl (MATPUYHBIM METOJIOM).

2X-y+2=2
3X+2y+22=-2
X-2y+z=1

2. Pemuth ypaBHeHUe (HepaBeHCTBA):

- X 1
0 -x -1 <1,
X 1 - X

3. BeIYHCIUTD ONpeae/InuTeIb:



a) MO0 OTIPEENCHHIO;

0) pa3IOKEHHUEM I10 CTPOKE.

ax a’ + x?
ay at+y* 1
az a% + z° 1

4. Haiitu f (A), ecsim 3ananbif(X) u A.

f(x)=-3x*=3x+7 u A:(l j
3 1

5. OnpeneanTs cOOCTBEHHBIE 3HAYECHHUS M COOCTBEHHbIE BEKTOPBI MATPHI A:
1 2 5

4=|13 2 1
111

6. OnpeneauTh paHr MATPULBL, IPe00pPa30BaB ee B CTyNeHYaTyI0 MmeTogoMm I"aycca.

2 1 0
A=|1 0 1
-2 1 2

7. PeliuTh MAaTpU4YHOE YPABHEHHE:

1 0 3 14 100

21-1 2 1
A=301;B= 4 1 1;C=-11;D=33;E=010
-1 2 -2 22 001

4.(D-A) +C=4-x

Bapuawnr -7

1. PeiuTh cucTeMY JIMHEHHBIX YPABHEHUI:
a) metogom Kpamepa;
0) metonom ['aycca;

B) METOJIOM OOpaTHOM MaTpHLbl (MATPUYHBIM METOIOM).

2x-4y+9z =28
7x+3y-6z=-1
7X+9y-92=5

2. Pemuth ypaBHeHue (HepaBeHCTBA):



0 1 1 [(>0.

3. Boruucaurs onpeaesinTeib:
a) TI0 OTIPEICIICHHIO;

0) pa3oKEeHUEM TI0 CTPOKE.

m+a m-a a
m+a 2n-a a
a -a a

4. Haiitu f (A), eciin 3amannif(X) u A.

1 0 2
f(x)=9x*+2x+10 wu A=[3 1 -1
4 3 -7

5. Onpeneauts cOOCTBEHHbIE 3HAYEHUS] M COOCTBEHHbIEC BEKTOPbI MATPHIl A:

(i3

6. OnpeneauTh paHr MATPULBL, IPe00pPa30BaB ee B cTyNeH4YaTyI0 MmeTogoM I'aycca.

1 2
A=| 2 4 6 8
3 6 9 12

7. PeluMTh MATPUYHOE YPABHEHHE:

1 0 3 14 100
21-1 2
301 -
1 2 2 22 001
2-B*+A"-C" =E-x
Bapuanrt -8.

1. PemnTh cucTeMy JIMHEHHBIX YPABHEHHUI:
a) metogom Kpamepa;

6) metogom ["aycca;



B) METOJIOM OOpaTHOM MaTpHLbl (MATPHYHBIM METOIOM).

X+2y—2=2
2x—-3y+22=2
3Xy+z=8

2. Pemruth ypaBHeHUe (HepaBEHCTBA):

5 2X
10 -1/ =0,
2 -6 3

3. BLIYHCIUTE ONIPEAeTUTEIb:
a) 10 OIPEJICIICHUIO;

0) pa3noXeHrnEeM TI0 CTPOKE.

2 -3
6 -6 2
2 -1

4. Haiitu f (A), ecain 3ananbif(X) u A.

f(x)=-7x*-7x-1 m A=[1 2]
-1 -3

5. OnpeneanTts cOOCTBEHHBIE 3HAYEHHUS M COOCTBEHHbIE BEKTOPHI MATPHIl A:

3 -1 1
4=| -1 5 -1
1 -1 3

1 0 0 O
A= 0 0 O O O
2 0 0 0 11

7. PemiuTh MaTpH4YHOE YPABHEHHE:

51 -1 1 0 3 14 5 1 100
A:(BO J; B=| 4 1 1) C= -11;D=(33J;E=010
1 2 -2 22 001

B-A" -3.C=5-x



Bapmuanr -9.

1. Peuuthb cucTeMy JIMHEHHbBIX YPABHEHHI:
a) MmetonoM Kpamepa;
0) metonom ["aycca;

B) METOIOM 00OpaTHOM MaTPHIIBI (MATPHIHBIM METOIIOM).

X—-y+z=a
X+y—-z=Db
—X+y+z=cC

2. Pemuth ypaBHeHue (HepaBeHCTBA):

3-X 2 -8
6 -1 -X| =10
5 1 X+2

3. BbIYMCJIUTD ONpeiesIuTeNb:
a) 10 OIIPEeJIENICHUIO;

0) pa3oXKEHHUEM T10 CTPOKE.

12 6 -4
6 4 4
3 2 8

4. Haiitu f (A), ecain 3amanbif(X) u A.

1 2 1
f(x)=-9x*+5x-1 u A=|3 1 -1
4 2 -7

5. OnpeneanTsb cOOCTBEHHBIE 3HAYCHHUS H COOCTBEHHbIE BEKTOPBI MATPHI[ A:

1 1 3
A=|1 5 1
3 1 1

6. OnpeneINThL PaHT MATPHIIBI, IPe0OpPa3oBaB ee B CTyNeH4YaTyI0 MeToqoM ["aycca.

3 5 7
A= 2 3
1 3 5

7. PemiuTh MaTpU4YHOE YPABHEHHE:



1 3
21-1 2 1
A= , B=| 4 1 1 C=|-11; D= ;E=/010
301 -

(A-Bf -3-C=x

Bapuanr -10.

1. PemnTh cucTeMy JMHeHHBIX YPABHEHUI:
a) merogoM Kpawmepa;
0) meromom ["aycca;

B) METOJIOM OOpaTHOUM MaTpHIbl (MATPUYHBEIM METOJIOM).

X+2y+z2=4
3x-5y+3z=1
2X+7y—2=8

2. Pemuth ypaBHeHue (HepaBeHCTBA):

4 x+4 -1
2 4 6 |>-3.
10 -9 X+2

3. BbIYMCJIUTD ONpeiesIuTeNb:
a) TI0 OTIPE/ICIICHHIO;

0) pa3oXKEHUEM T10 CTPOKE.

1 2 5
3 -4 7
-3 12 -15

4. Haiitu f (A), eciin 3amansif(X) u A.

f(x)=-8x*-7x+3 m A:(-1 8)
3 -2

5. OnpeneanTs cOOCTBEHHBIE 3HAYECHHUS H COOCTBEHHbIE BEKTOPBI MATPHI A:

2 1 1
A= 1 2 1
1 1 2

6. OnpeneINThL paHT MATPHIIBI, IPe0OpPa3oBaB ee B CTyneH4YaTyI0 MeToaoM ["aycca.



0 20
A= 1 02
0 40

N O
o o o

7. PelinTh MaTPU4YHOE YPABHEHHE:

1 0 3 14 100
21-1 2 1
= , B=[4 1 1, C=|-11;D= yE=|{010
301 -3
1 2 2 22 001

(B-E) =C-A+2-x

BOl'lpOCbI K 3K3aMeEHYy

1. CtpodeuHblii ¥ CTONOIOBBIA PAHTH MATPHUIIBI. DIIEMEHTapHBIC TTPe0OPa30BAHMS MATPHIL.

2. PaBeHCTBO CTPOYEYHOrO M CTOJOIIOBOTO PAHTOB MATPHIIBI.

3. Kputepuit COBMECTHOCTH CHCTEMBI JIMHEHHBIX YpaBHEHUH. UHCIIO pemeHni CHCTEMBI
JIMHEUHBIX YPaBHEHUM.

4. Teopewmsl 00 m30MOp(hHU3Me KOHETHOH UKITMIECKON TPyIIBI M TPyl KOpHEH N-0i
Crenenn u3 1, 66CKOHEYHOHN UKIMYECKOM IPYIIBI ¥ TPYTIITBI

(Z.+)

Oneparuu Haa Matpuiiamu. CBOMCTBA onepaliid HaJ MaTPUIIAMHU.
Teopema Jlarpanxka. Crencraus.

TeopemMa 0 paHre Npou3BEIEHUS MaTPULL.

®akTop-rpymnna: NoCTpOEHUE, ONPEIEIeHNE, CBONCTBA, TPUMEPBHI.

© © N oG

HepeCTaHOBKI/I 1 IMOACTaHOBKH. YeétHOCTD NEPECTAHOBKHU.

10. F'omoMopdU3MBI TpYIIL: ONpeesieHre, CBoicTBa. S1po romomopdusma.

11. Onpenenutens KBaApaTHOW MaTPHUIIBL: ONpeAETIeHHE, IPOCTEHIIINE CBOICTBA.

12. Tlepeceuenue u cymma noarnpoctpaacTs. [Ipumepsr.

13. MuHOpEI 1 anredpanyecKue JOTOTHEHHS.

14. TlpsiMast cyMMa HOANPOCTPAHCTB: ONpeaesieHHEe, IPU3HAKH, TIPUMEPHI.

15. Teopema o paHre MaTpuibl. BeranciieHne panra MaTpHLbl METOAOM OKaHMITSFOIIUX
MHHOPOB.

16. EBKIHMI0BO BEKTOPHOE POCTPAHCTBO: ONpE/IeIeHUE, CBONCTBA, IPHUMEPHI.

17. BeluuciieHne 00paTHOW MAaTPHIIBI C IIOMOIIBIO aJIreOpanyeCKuX JOTOJTHEHUH.

18. OproronanbHOE AOMONHEHHE K HOANPOCTPAHCTBY: ONpeeleHIe, CBONCTBA.

19. I'pynma: onpenenenue, npocreiie cBoUcTBa. [Ipumepsl.

20. Hopma Bektopa: onpeaesnenue, cBoicTBa. OpTOHOPMHUPOBAHHBIHN Oa3uc MPOCTPAHCTBA.
21. Tloarpymmsl. HeoOxoauMeble 1 JOCTaTOYHbBIE YCIOBHS TTIOATPYIIIL.

22. Nzomopdusm rpymm. Teopema Kanm.

23. Tlopsnok »nemenTa rpynisl. Lukmnueckue rpymnimsl.

24. CBoiicTBa peUICHUH CHUCTEMbl JHHEHHBIX OJHOPOAHBIX ypaBHeHMH. DyHIaMEHTaJIbHBI HAOOp pEIIeHU
CHUCTEMBI JIMHENHBIX OHOPOJHBIX YPABHEHHUM.



25. CMexHbIe KIIACChI IO MOTPYIINe: Onpe/ie/icHue, CBOMNCTBA, MPUMEPHI.
26. EnuHuuHas MaTpuiia. DJIeMEHTapHbIe MAaTPHUIIBL.

27. HopMasibHBIN IeNUTeNh TPYIIIbL: ONPENSIICHIS U UX PaBHOCHIBLHOCTH. CBOMCTBA
HOPMAJIBHBIX  JCJIUTENCH.

28. O0OpaTHas MaTpuLa. BeraucieHue oOpaTHON MaTPHUIBI METOJIOM
AJICMEHTAPHBIX MPeoOpa3oBaHUH.

29. Teopema o romoMopdu3Max (AMUMOpPPHU3MAx) TPYIIIL.
TloncranoBku N-oit ctenenn. CBOMCTBA MOACTAHOBOK. [IUKIIBL.

30. Jluneiinas 060s0uKa CHCTEMBI BEKTOPOB. [1oAIpPOCTpaHCTBO BEKTOPHOTO MIPOCTPAHCTBA.
HanpHeiimme cBoiicTBa onpenenureneidl. Heodoxoanmoe u J0CTaTOYHOE YCIOBHE PAaBEH CTBA ONPEACIUTEIS HYIIO.

31. Teopema 0 pa3noKEHUN ONPEAETUTEINS IO CTPOKE MITH CTOJOLY.
CkassipHO€ YMHOXXEHHE BEKTOPOB: OINpeIeNIeHHEe, CBOMCTBA, IPUMEPBI.

32. Onpenenurenb MPOU3BEICHISI MATPHIL.
33. OproronanbHas cucteMa BeKTopoB. OpTOroHaNbHEIH 6a3uc nmpocTpancTsa. [Ipomecc
OpPTOTOHATTU3AIINH.

34. Meton Kpamepa pemieHuUs cCHCTEM JTMHEHHBIX ypaBHEHH.
O000UIEHHBIN 3aKOH acCOIMATHBHOCTH.

35. Jlunelinpie 0TOOpaKEHUST BEKTOPHBIX IPOCTPAHCTB: ONpeeiieHIe, MPOCTEHIINe
cBOiicTBa, mnpuMephl. CriocoOb 3aaHUs JTMHEHHBIX ONepaTopoB. MaTpuila JIUHEHHOTO oreparopa.

36. Ces3p Mexay OazucaMu BEKTOPHOTO MPOCTpaHCTBa. CBsA3b MEXIYy KOOpANHATAMH BEKTOpa
B Ppa3IUYHBIX O6a3ucax.

37. CBs13b MEXKIy MaTpUIIAMHU JITHEHHOTO OIlepaTopa B pa3inyHbIX O0azucax. [1ogo0HbIE MATPHUIIBL.
PaBeHCTBO paHroB NOOOHBIX MATPHL.

38. Omnepauun Hajx IMHEHHBIMU oniepaTopaMu. AnreOpa JIMHEHHBIX onepatopoB. O6pas, SApo, paHr,
nedeKT IMHEeHHOTro oneparopa. HeBbIpoxKIeHHBIE TMHEWHBIE ONepaTOPHI.

39. CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUEHHS JIMHEHHBIX OnepaTopoB. JInHeiHbIe
OIIEPaTOPBI C MPOCTBIM CIIEKTPOM. [IprBeieHne MaTpHILIBI JIMHEHHOIO ONIEPATOPA K IHArOHAIIBHOMY

BU]LY.

36. CBoiicTBa JIeIMMOCTH B 00JIaCTH 1I€JIOCTHOCTH.

37. CBoMiCTBa IIaBHBIX HEAJIOB KOJbIa. [IpOCThIE M COCTaBHBIC JIEMEHTHI 00J1aCTH IIEJIOCTHOCTH.
38. Kouiblia raBHBIX HJI€AIOB, X CBOKCTBA.

39. dakTopuanbHbIe KOJIbIIA, KX CBOWCTBA. [Ipumephl.

40. EBxiunoBsl kojibiia. CBORCTBA, IPUMEPHI.

41. HOJ/I B Koblie TJIABHBIX HI€AJIOB, CBOMCTBA.

42. HOK B KoIblie TTIAaBHBIX H/I€AJI0B, CBOMCTBA.

43. TlocTpoeHue KoJiblla MHOTOYJICHOB OT OJIHOM NepeMeHHOU. Aredpandyeckoe H (yHKIIMOHAIBHOE



PaBCHCTBO MHOTOWICHOB.

44, ]Jlenenue MHOTOWICHA Ha nBywieH. Teopema besy. Cxema I'oprepa.
Teopema 0 HanOOIbIIEM BO3MOKHOM KOJIMYECTBE KOPHEW MHOTOUJICHA.

45. Teopema 0 JCICHUH C OCTaTKOM.
AnroputMm EBknuna. Jluneitnoe npeacrasnenne HO/I.

46. HenpuBoauMbIe HaJI 1oJieM MHOTOWIeHBI. CBOMCTBA, TPUMEDPHI.
®dopmanpHas MPOU3BOIHASI MHOTOWIeHa. HermpuBoauMbie KpaTHbIE MHOKUTEIH.

47. Kparasle KopHH MHOTOWIeHA. OTIOEICHIE KPaTHBIX KOPHEH.
[TocTpoeHue KoJblla MHOTOWIECHOB OT HECKOJIBKUX TIEPEMEHHBIX.

48. Jlexcukorpaguueckoe yrnopsaoueHue 4ICHOB MHOTOWICHA.

49. Cummerpudeckue MHOTOWIeHbl. OCHOBHBIE JIEMMBI.

50. OcHoBHas TeopeMa 0 CHMMETPUYECKIX MHOTOWICHAX. AJITOPHTM.

51. Pe3ynbTaHT MHOTOYICHOB. VICKIIIOYEeHIE IEPEMEHHBIX C TOMOIIBIO Pe3yIbTaHTa.

52 MHoOT04JIeHBI Haza I10JIEM KOMIIJICKCHBIX YHUCCII. JleMMBI.

53. OcHoBHas Teopema anreOpbl KOMIUIEKCHBIX YHCEI.

54. MHOTOYNICHBI HAJ| TTOJIEM JICHCTBUTEIBHBIX YHCEIL.

55. PerieHue ypaBHEeHHMIA 3 CTEIICHU.

56. PerieHue ypaBHEeHHMIA 4 CTCIICHU.

57. OTnenenne AEMCTBUTENBHBIX KOpHEH MHOTOwIeHa. Teopema Ll typma.

58. MHoOrowWIeHB HAJI MTOJIEM pallMOHANBHBIX Yrcel. Kpurtepunit DiizeHmmreiina.

59. IIpocToe anredpanyecKoe pacuIupeHUE MO,

60. MuHIMaTBHBI MHOTOYIIEH aNTe0pandecKoro Haj IMOJIeM dJIEMEHTa, €T0 CBOHCTBA.

61. Teopema O CTpPOEHHH TPOCTOTO airedpandeckoro pacmmperus mois. OcBoOOXKIeHHE OT anreOpamdecKon
HppalMOHATIBHOCTH B 3HAMEHATEIIE IPOOH.

62. Koneunoe pacuupenue moss. Teopema 0 KOHEYHOM PacIIUPCHHU.

63. CocTaBHOE anreOpanyecKoe paciupeHue.

64. IIpocToTa cocTaBHOTO anredpanyecKoro pacInpeHHs.

7. Y4eOHO-MeTOAMYECKOE U MATEPUATbHO-TEXHHYECKOE ofecrevyeHue TUCHUIIUHBI (MOIYJIfA)

Auiredpa ¥ aHAJTUTHYECKAsl TeOMeTpus

7.1. Y4eOnas 1ureparypa

OcHoBHasi JInTepaTypa

1. YmuoB A.E. Ananutnueckasi reoMeTpus U JTUHEWHas anreopa



yuebnoe nmocodbue M.: MOU. 2009.-469 c.

2. Kum I'. /1., Kpuukos JI.B. Anre6pa 1 ananuTu4eckas FeOMETpHsL:

Teopemsl u 3aaun. Tom 1. M.: [1lnanera 3nanuii, 2007.-469 c.

. CmupaoB F0.M. «CO0pHUK 33724 110 aHATUTHYECKOW T€OMETPUH U

nuHelHo! anrebpe» - M.: Jloroc, 2005-372 c.

JonosHUTEILHAS JTUTEPaTypa

. Pozepnopu O.P. Teopus noBepxHocTeil. 2-0€ U31aHUE.,

nepepadotka u gom. M.: DUSMATIIUT, 2006.-304 c.

. bocc B. JIlexuuu no marematuke. T.13: Tomonorus.- M.: KHWKHBIH

oM «JIubpoxom», 2009-216 c.

. Bupo O.41., IBanos O.A., Heuseraesa H. 0. Xapnamos B. M.

DnemenTapHas tonojorus,- M.: MITHMO, 2007.- 446 c.

. AaToHOB B. U. u np. JInneitHas anredpa u aHATUTHYECKAS

reometpusd. OnopHslii KoHcnekT.- [Ipocnekr, 2011.-139 c.

. bexnemumena /JI.B. Kypc aHanuTH4yeckoi reOMETpUH U JTMHEHHOU

anreopbl.-10-e uzn., ucnp.- M.: ®USMATIINT,2005.- 304 c.

. EpumoB H.B. Kpatkuii kypc aHanmuTHueckoil reomeTpun: YueOHOe

nocobue.13-e uzganue,crepeotr.- M.: DUIMATIINUT, 2005r.- 166¢.

. JJabapckuit M.I". BekropHas anredpa u ee npuitoxkenus. Web,

2010r.- 166 c.

. IIpocBaros I'.U. JIuneiinas anreOpa u aHaIUTUYECKAsk TEOMETPHUS:

3ajaun 1 pemweHus. — M.: Anbda-ITpecc, 2009r.- 208 c.

. YMHOB A.E. AHanuTuueckas TeoMeTpUs U JIMHeHas anre0Opa.

Vuebnoe mocoodue.- M.: MOTH, 2009r.- 57- c.

10. Kum I' 1., Kpnuxos JI.B. AnreOpa u aHanuTudeckasi FeOMeTpHs:

Teopewms! u 3anaun. Tom 1. M.: [Inanera 3nanmii, 2007.-469 c.

7.2. UHTEpHET-pecypChl

Ha3Banne OnexTpoHHsbli afapec  |CoxpepkaHue

Exponenta.ru www.exponenta.ru Ha caiite pa3merieHsl 3J1eKTPOHHbIE YUYE€OHUKH,



http://exponenta.ru/
http://www.exponenta.ru/

CIIPaBOYHMKH, CTaThH, IPUMEPAMU IPUMEHEHHUS
MaTeMaTHYeCKHUX MaKeTOB B 00pa30BaTEIbHOM
Ipol1iecce, 1eEMO-BEPCUH TOMYIISPHBIX
MaTeMaTUYECKUX [TAKETOB, 3JIEKTPOHHbIE KHUTH
1 cBOOOHO paclpocTpaHseMble MPOTrPaMMBbl.

2. |Math.ru www.math.ru MareMaTH4eCKUM CalT JJIsd IIKOJILHHUKOB,
CTYJCHTOB, YUUTEJIEH U BCEX, KTO HHTEPECYETCS
MaTEMaTHUKOM.
3. |Maremaruka www.mathematics.ru | YueGHbIi MaTepHal 10 Pa3InYHBIM pa3jieaam
MaTeMaTHUKH.
4. |MaremaTtuka st www.Xxplusy. isnet.ru  |Comep:kuT OOJIBIIOE KOJTMYECTBO BHICOICKIIHIA
CTYJICHTOB U TIpouee. JUTSI IIKOJIBHUKOB, aOUTYPUEHTOB U CTYACHTOB

110 MaTeMaTuKe U (QU3HKE.

5. |Poccuiickoe obpa-  |www.edu.ru denepanbHbI 00pa30BaTENbHBIN TOPTAT:
30BaHHUE. YUpEXJIEHUS, IPOrpaMMbl, CTaH1apThI, BY3bI,
tecTsl EI'D.

7.3. IlporpammHoe o0ecnieyeHune JUCHUIIMHBI «AJIredpa U AHAJIMTHYECKAS TeOMeTPHs)

1. JIuneitnas anre6pa. JIuneiinsie oneparopsl. KBagparuunslie ¢popmsl. KommiekcHbie uncna: YueOHoe nocodue
/ Py6amkuna E.B. - M.: HUL] UH®PA-M, 2016. - 38 c. (http://znanium.com/bookread2.php?book=544419)

2. Kypomr A.I'. Kypc Beicuieit anre6pst. — CI16.:JIanb, M.: ®usmatkuaura, 2007. — 432 c.

3. Koctpukun A.U. Beeaenue B anredpy (B 3 Tomax). — M.: MIITHMO. — 2009. (OnexTpoHHbIN pecypc. —
«YHUBepcuTeTcKas OnbmuoTexka oHnaitn», Pexum gocryna:

Tom 1.0cHoBsI anrebpsr — 273 c¢: http://biblioclub.ru/index.php?page=book view red&book_id=63140
ToMm 2. JIuneitnas anre6pa — 368 c. http://biblioclub.ru/index.php?page=book view red&book id=63144
ToM 3. OCHOBHBIE CTPYKTYpHI anreopsl — 272 c.
http://biblioclub.ru/index.php?page=book_view_red&book id=62951 )

4. Nanasa A.A. Marematuka: YueOuuk / A.A. lagasn. - 3-e uzn. - M.: ®@opym: HUL] THOPA-M, 2013. - 544
c. (http://znanium.com/bookread2.php?book=397662)

5. Cmonun FO. H. Anre6pa u teopus aucen: yue6. mocooue / 0. H. Cmomun. — M. : ®JIMHTA : Hayka, 2012.
— 464 c. (http://znanium.com/bookread2.php?book=456995)

6. Unwun, B. A. Jluneiinas anreopa [Tekct] : [Yue6. qist ¢us. cnen. u cnen. "l[lpuknagnas marematuka'] / B. A.
Wnbnn ; O.I'. Hozausxk. - M. : ®uszmartnur, 2010. - 278 c¢. (DneKTpoHHBIH pecypc «YHUBEpCUTETCKast
OoubnmoTeka oHaiiny, pexuM jgoctyma: http://biblioclub.ru/index.php?page=book_view_red&book_id=68974 )

7. Ipockypsxos U.B. Coopuuk 3amau no nuHeitHo# anredpe [Tekct] : [Yueb. mocobue mist pus.-mat. crel.
By30B] / U. B. TIpockypsikoB. - 8-¢ uza. - M. : CII0. : ®usmartaut : HeBckwmii quanext : JlabopaTopus 0a30BbIX
3Hanwmii, 2001. - 382 c.


http://math.ru/
http://www.math.ru/
http://www.mathematics.ru/
http://www.xplusy/
http://isnet.ru/
http://www.edu.ru/

8. IIpockypsaxor N.B. Coopuuk 3amau nmo nuHeiHoM anredpe [Tekct] : [Yueb. mocobue s pus.-maT. cretl.
By30B] / U. B. IIpockypsikos. - 8- uzn. - M. : CII0. : ®usmatiut : HeBckuii quanekt : JlTabopaTopusi 0a30BbIX
3HaHui, 1966. - 381 c.

(http://biblioclub.ru/index.php?page=book_view_red&book_id=464077 ).
9. [luenepman JI.b. CoopHuk 3amad o anredpe u Teopun uucein. — CII6.: Jlans. — 2008. — 222 c.

10. Kypomr A. I'. Teopus rpymnm. M.: @usmatiurt, 2011 — 805 ¢. (DeKTpoHHBIN pecypc «Y HUBEpCUTETCKAs
OoubnroTeka oHIalH», pexumM noctyna: http://biblioclub.ru/index.php?page=book view red&book id=457669 )
11. Oxynes JI.f. Beicmas anre6pa. — CI16.:JIans, 2009. — 335 c.

7.4. MarepuajibHO-TEXHUYECKOEe oO0ecredyeHHe IUCHUILUIMHBI «AJredpa M _aHAJUTHYECKAS

reoMeTpus»

I[.]'IH OCBOEHHUSI JAHHOM AMCUUILIMHbI H606X0}II/IMLI:

- MyJIbTUMEUITHBIE CPECTBA O0yUeHUs (KOMITBIOTEp U MPOEKTOP, pecypchl HTepHeTa);
- KJIacCHY€eCcKast JI0CKa;
-MeJl.

Pabouas mnporpamma JuCHMIUIMHBI «AnreOpa M aHAJIUTUYECKass TE€OMETPHUS»
coctaBieHa B cooTBercTBuM ¢ TpeboBanusimu O®I'OC BO mo HampaBieHHIO MOATOTOBKU
09.03.02 «MubopmMallMOHHBIE CUCTEMBI M TEXHOJOTHUMW», YTBEPKACHHOTO MPUKA30M

MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoilt deneparu ot «19» centsiops 2017r. Ne
926.

[Iporpammy cocTaBui:
HonenT kadenpsl «KMaTeMaTHYECKUN aHATN3)

[Iporpamma onoOpeHa Ha 3acenanuu kKadeapsl «MHbDOpMalMOHHBIE CHUCTEMBI U
TEXHOJIOTHH

[IpoTtoxon Ne 6 ot «03» maprta 2025 rona

[Iporpamma onobpera Y4eOHO-METOAMYECKONM KOMHCCHUEH (U3MKO- MaTeMaTHYEeCKOTO
¢dakynbrera



[Tporokois Ne 7 ot «13» mapta 2025 roaa

CeeeHusi 00 yrBepKACHUM POrPaMMbI HA 0YepeIHO YUeOHbIN IoJ U PperucTpauuu
U3MEHEeHM U

VyeOHbIit Pemenwne kadempor BHeceHHble n3MeHeHHS Iloamuce 3aB.
ron (Ne mpoTtokomna, kadeapoit
JiaTa)

B1.B. 02 Anredpa u ananuTn4yeckasi reoMeTpus



[Ipunoxxenue

®OHJ OHEHOYHbBIX CPEACTB AUCIIUAITIJIMHBbI

B1.B. 02 Anre6pa u aHaIuTHYeCKasi FTeOMeTPHUst

HanpaBJIelme noAroTOBKH

09.03.02 «<MndopmManMOHHbIE CHCTEMbI M TEXHOJIOTHMID)

HanpasjieHHoCTH (MPpOuIb NMOATOTOBKH)

HNudopmManoHHbie CUCTEMbI H TEXHOJOTHH




KBainpukanus BbINYCKHUKA

bakanaBp

®opma o0yueHHs

OuHast, 3a04HasA, OYHO-3204YHAs

Marac, 2025

OueHoOYHbIEe MATEPHAJIBI 10 JUCHUILUIHHE KAHAJTUTHYECKAS TeOMeTPHs U
JIMHeHHas ajaredpa»

1. OHCHO‘IHLIG MaTepHaJbl 1JIfl TEKYHICT0 KOHTPOJIA pa3jieiia «AHAIUTHYECKAS reoMeTpus»

1.1. TecToBbIe MaTEepHAaJIbI
Pa3nesn 1. «BeKTOPHO-KOOPAUHATHBINH MeTOI»

-

- -
1. Ecnu eduHuy4HbIli 8ekmop d obpasyem c 6a3ucHbIM opmom i yzon 150°, a ¢ 6a3ucHLIMU opmamu juk -

pasHbie ocmpble yaabl, Mo CyMmma KoopduHam eéeKmopa a pasHa

V32
2

1.

i
5

N‘?
X

2. flanbi eekmopel: G =3i+2j—3k, b=05i—j+3ku ¢&=2i+5)— 8k. Mpoexyus eekmopa b + ¢

-
Ha oce eekmopa d — b pasHa



3. Ecau |d| =2, |B| =1u |d+ B| = /11, mo ckanspHoe npouseederue eexmopos (24 — b) - (d + 3b)
pasHo

1.3
2. -2
3.3

4. Ecnu |a| = \/E |_I;| =1, a y2on mexdy sekmopamu au B paseH 135°, mo naowjade napannenozpamma,

nocmpoenHozo Ha eekmopax (@ — 3b) u (3G — b), pasHa
1. 6(kB.ea)
2. 8(kB.eq.)

4. 12(kB.eq)

— —
5. Ecnu eekmopei d, b u ¢ 06pasyom npasyio mpoiiKy 83auMHO nepneHOUKynAPpHbIX 6eKmopoe u |d| = 5, |b| =

4,|¢| = 4, mo cmewanHoe npouseederue d - b - ¢ pasHo

1.40

2.60

3.80

6. O6vem mempasdpa c eepwuHamu 6 moykax: A (—3;-3;-2), B (2;-1;-2), C(-1; 1, -2) u D (-2; 0; 4) paseH
1.16

2.18

w

.20

. Bekmopoi a{1,—3,3} u b{0,a, —5} e3aumHo nepneHOUKynApHbI NPU 3HAYEHUU

N

8. Modyab eexkmopa af{2; —3;6} uucneHHo paseH

1.5

2.v31

3.7

©

.Ecnu eekmopeli E{ax, a,, az}, l_){bx, by, bz} u E{cx, cy, cz} KOMNAaHAapHbI, Mo mo20da cnpaeednueo, Ymo

[EEN

.ayb, +a,b, +a,b, =0



a, a, a,
3.[bx by b=0
Cx € €
i j k
4.lay a, ¢,/ =0
b, b, ¢,

10. Ykasamb eepHble coomHouwieHus 0as eduHUYHbIX 6eKmopos i, j, k

1.ilj1k

~

2.7,k -konnuHeapHbl
3.l =1jl= [kl =1
4. 1,7,k -komnnaHapHbl

11. O6vem mempa3dpa c eepwuHamu: A (4,3,0) B (-1,2,1) C(3,4,1) D(5,6,2) paseH

[
w |-

3.

WIN N

12. CmewaHHoOe npoussedeHue eeKmopos a, b v ¢ pasHo Hynw moz20a u mosabkKo moada,
Koz20a

1. @, b, ¢ 06pasyiot 6asuc B npoctpaHcTee R>

N
Ql
S

. , C KOMNAaHapHbI

)

, C He 06pas3yioT 6a3uc B npocTpaHcTee R3

w
|
S|

. )
4. a, b, ¢ B3aMHO NepneHaAnKyAAPHbI

13. flaHbl eekmopsl G = —4i+ 5] + 2k, b = 7i + 6] — 6ku ¢ = —2i + j — 2k. Mpoekyus eexkmopa d — 3¢

-
Ha ocb eekmopa b paeHa

1. -2

2. -1
3

3.—
11

- - =
14. Ecau eduHuYHbIii 8eKmop dobpaszyem c 6a3ucHbiM opmom i y2o0n 60°, a ¢ 6asucHeimu opmamu j u k — pasHeie

mynbie y2nbi, Mo cymma KoopOuHam eekmopa d paeHa



P
T
(3]
5

P

" ‘

i
S

15. Ecnu |d| = 2, |B| =4,uld- B| = /12, mo ckansapHoe npouseedenue (2d + 3b) - (d — b) pasHo

1.-40
2.-36
3.-52
16. Ecnu |d| = |B| = 2, ay201 mexdy eeKmopamu d u b paseH 150°, mo naow,ade napannesnozpamma,

nocmpoeHHoz0 Ha eexkmopax 3d — 2b u @ + b, paeka

1. 6(kB.ea.)

2. 7(kB.ea.)

4. 10(kB.ea,)

17. Ecnu eexmopb! G, b 11 ¢ 06pasyiom npasyto mpoiiky 63aumMHo nepneHOUKyAspHbIX 6eKmopos u |d| =
6, |B| = 3, |é| = 4, mo cmewanHoe npouseederue d - b - ¢ pasHo

1.36

2.64

3.72

18. O6vem mempa3adpa c eepwuHamu 8 moykax: A (4;2;2), B(2;5;2),C(2;2;7)uD (4;5; 10) paseH
1.9

2. 11

3.13

19. Ecnu yanbl, Komopoble eAuHUYHbI 6eKMOp cocmaensem ¢ 0CAMU KOopOUHam pasHbl €oOomMeemcmeeHHo a, 3
Uy ., mo moz2da cnpaeednueo coomHoweHue

1.cos? a + cos? B + cos’y = 0
2.cos’a +cos? B+ cos’y # 1
3.cos?a + cos? B+ cos’y =1
4.cos’ a + cos? B+ cos’y > 1

20. CKanapHbiM npouseedeHuemM 8eKmopoe ﬁ{ax, a,, az} u b{bx, by, bz} Ha3bieaemca 4ucsao, obo3Hayaemoe

a - b u ebiyucnaemoe no popmyne

-b = |a||b] sing

Ql

1.

2. a-b=|al|b|cose

w

Ql

S
Il

acb, +a,b, + a,b,



4. a-b=|al|b|
21. Eciu eekmop ¢ = a X b, mo moada ¢ ydosnemaopsem ycnosuio
1.clawunclb

2.|¢| = |al|b| cos @

w
=
1]

|a||b| sin ¢
a.a,buc KOMIM/IaHaPHbI
22. CMmewaHHbIM npou3sedeHuem 6eKmopos a, b, ¢ Hasbieaemca Yucno pasHoe

Xb-C

Ql

1.

23. Bekmope! a u b Ha3bleaOMCA pasHbIMU, ecau
1. paBHbl UX gnuHbl: |a| = |b|

2. Hayana u KoHew, BEKTOPOB a U b coBnagaroT
3.BEKTOPbI a M b KonAnHeapHbl U UX MOAYIN PaBHbI

4. BeKTOpbl a M b coHanpasneHsl

- -
24. Modynb 8eKmopa 6eKMopHo20 npouseedeHus deyx éeKmopoe a u b yucneHHo paseH

o
1. NowWaamM TpeyroNbHUKa, NOCTPOEHHOTO Ha BEKTOpax a v b

-

2. NNOWaAN Napannenorpamma, NoCTPOEHHOTO Ha BEKTOpax a v b
-
3. o6beMy napannenennnesa, NOCTPOEHHHOO Ha BEKTOpax a u b

4.pnvHeBekTopa a_ — b”

Pa3znen 2. «AHaAJIMTHYECKAsi TeOMETPHS HA MJIOCKOCTID)

X—Xo

Y—Yo
1. I'Ipﬂmaﬂ 3a0aHa ypaeHeHuUem = ——. Yucna XoU yO onpedeﬂmom
n

1. KOOpAMHATbI HOPMa/IbHOTO BEKTOPa NPAMOW

2. KOOPAMHATLI HAaNPaBAAIOWEr0O BEKTOPA NPAMOIA
3. KOOPAMHATbI TOUKM, NexKallein Ha NpAMON

4. cpeay NpeaioXKeHHbIX BAPNUAHTOB HET BEPHOTO

X—Xg y-y,
2. ﬂpﬂMdﬂ 3a0aHa ypasHeHuUem = 0. Yucnam u n Onpeaeﬂﬂfom
m n

1.KoopAMHaTbl HOPMaNbHOrO BEKTOPa NPAMOA
2.KOOpAMHaTbl HANPaBASIOLLEro BEKTOpa NPSMO

3. KOOPAMHATLI TOYKM, NerKalLei Ha NPAMON



4, cpeagn npeaNoXeHHbIX BAPMAHTOB HET BEPHOTO

3. Heobxodumoe u docmamoyHoe ycsoeue neprneHOUKynapHOCMU NPAMbIX C yea08biMu KoaghpuyueHmamu
k4 v k, aenaemca paseHcmeo:

1k1+ k2:0
2k1_2k2=1
3.k1 k2=_1

4. Mpamas, npoxodaw,aa yepe3 moyky A(-2,0) u napannenvHasa npamoii 2x+2y+2=0 umeem eud
1.x+2y+2=0

2.-2x+2y=0

3.2x +2y+4=0

” . ” . X Yy
5. YpasHeHuem npamoli, codeprxcauwjeli mouky A(6,-1) u napannenvHoli npamoli: =1 Aenaemca npamasn

1l.x +5y=2
2.x +5y =1
3.5x +y =1

6. Kpueoii emopozo nopadka 8x> +20y* —24x+y =7 saenaemca
1. annunc, He BbIPOXKAEHHDI B OKPYXKHOCTb

2. runepbona

3. napabona

4 OKPYXKHOCTb

7. Kpueoii emopozo nopsadka 4x* — 11y* — 23x + y = 20 aensemca
1. annunc, He BbIPOXKAEHHbIN B OKPYXKHOCTb

2. runepbona

3. napabona

4 OKPYXKHOCTb

6. Kpueoii emopozo nopadka 7x> — 28x +y = 26 aensemca

1. annunc, He BbIPOXKAEHHDIN B OKPYKHOCTb

2. rnnepbona

3. napabona

4 OKpPYXHOCTb

8. Kpueoii emopozo nopsadka 6x* + 6y> —22x +y = 7 aenaemca

1. annunc, He BbIPOXKAEHHbIN B OKPYXKHOCTb

2. runepbona



3. napabona

4 OKpY>XHOCTh

N

X

2
y
9. YpaeHeHue TtT = 1 onucvieaem Ha naockocmu

1. anaunc
2. OKPYKHOCTb
3. Touky O (0;0)

4. npamyto

2 2
xt y
10. YpasHeHue i 1 onuceleaem Ha naockocmu

1.rmnep6ony

2.3namnc

3.TO4Ky

4.aBe nepecekatolmeca npamble

11. 3adaHo ypasHeHue napabonoi y2 = 2x, 0189 Komopoii

1.paccToAHue mexay GOKyCcoOM U ANPEKTPUCON PaBHO 4
2. KoopamHaTbl ¢pokyca F(1,0)

3.koopanHaTel poKyca F(0,-1)

4.koopguHaTbl pokyca F(2,0)

5.ypaBHeHuWe gupeKkTpuchbl x=-1

12. 3adaHo ypasHeHue napabonoi x% = 6y, 0514 komopoli
1. ocb OY- oCb CMMMETPUM KPUBOW

2.KpuBaa UMmeeT ABe 0CU CUMMETPUMN, KOTOPLIMKN ABAAIOTCA OCU KOOpANHAT
3.¢doKyc nexxut Ha ocn OX

4. ypaBHeHUe gupeKkTpucol y=1,5

13. fJupekmpuca napabosbi y2 = —12x umeem ypasHeHue
ly=-6

2x=3

3.x=-3

14. Jenmp kpuseoii 2x* + 16x + y?> = 0 Haxodumcsa 6 mouke

1. (2;0)
2. (-4;0)
3.(0;2)

. x—1 y-3
15. Ecau npamas | napannenvHa npamoii — =3 mo moz20a KoopouHameol ee HOPMaAsIbHO20 8eKMopa n




1.{1,-3}

2.{2,3}
3.{-3,2}
o X—X0 Y—Yo
16. Yucna xqu 'y, 6 ypasHeHuu npamou e onpedensaom

1.KoopAnHaTbl NPOU3BOJIbHOM TOYKN NpPSMOM
2. KOOpAMHaTbl HOPMaJIbHOrO BEKTOPA TOYKU MPAMOM
3. .KoOopAMHaTbl 334aHHOMN TOYKM MPAMOM

o " . X _y
17. YpasHeHuem npamoii, npoxodaweii yepes mouky A(6.-1) napannenvHo npamoli — =7 AenAemca

1.x+5y=2

2.x +5y=1

3.x +5y+1=0

18.06wee ypasHeHue npamoli, codeprcaujeii moyku A(3,1) u B(-2,-2) umeem eud
1.-x—-5y+8=0

2.3x—-5y—4=0

3.3x —-5y—-1=0

" o o . X Yy
19. YpasHeHuem npamoii, codepxcaweli mouky A(6.-1) u napannenvHoli npamoli =1 Aenaemca

1.x+5y=2
2.x+5y=1
3.5x+y=1

20. O6buwee ypasHeHue npamoli, codepxcaujeli moyku A(3,1) u B(-2,-2) umeem eud
1.-x—5y+8=0
2.3x—-5y—4=0
3.3x+ 5y—4=0

N
N

als

X

ry =1 onucbieaem Ha NAocKocmu

21. YpasHeHue

1. runep6ony
2. OKPYKHOCTb
3. 1ouky O (0;0)

4. npamyo

2 2
x y
22. YpasHeHue o + Py 1 onuceieaem Ha nnockocmu

1.rmnep6ony
2.3nnunc
3.TO4Ky

4.nBe nepecekakowmneca npamoie



23. 3a0aHo ypasHeHue napabosbi y2 = 12x, 0n1a komopolii

1.paccTosHne mexay PoKycom 1 AMPEKTPUCON paBHO 6
2. KoopauHaTbl dpokyca F(3,0)

3.koopanHaTel pokyca F(0,-3)

4.koopauHatbl dokyca F(-3,0)

5.ypaBHeHue anpeKTpuchbl x=-3

24. 3adaHo ypaeHeHue napabonsl x> = — 6y, 0n1a komopoli

1. ocb OY- oCb CUMMETPUN KPUBOW

2.Kp1Bas UMeeT ABE OCU CUMMETPUN, KOTOPLIMM ABAIOTCA OCU KOOPAMUHAT
3.$0oKyc nexut Ha ocn OX

4. ypaBHeHMe anpekTpucol y=1,5

25 . KocuHnyc yena mexcdy npameiMmu paseH

1. KOCMHYCY yrna mexay UX HOpMaibHbIMU BEKTOPamMu

2.KOCUHYCY yr1a Mexay UX HanpaBAALWMMKN BEKTOpaMu

3. TAHTEHCY Yr1a MeX Ay UX HOPMaNbHbIMW BEKTOPaMu

26. Touka M-mouyka nepecevyeHusa npambix x —3y +5=0ux+y—5=0uee
KoopOuHamol

1. M(1-2)

2.M(0,3)

3. M(2,0)

4. M(2.5,2.5)

27. Mpamasa 3x + 2y — 6 = 0 omcekaem Ha ocax koopouHam Ox u Oy ompe3Ku a u b coomeemcmeeHHO

pasHobie .
l.a=2,b=3
2.a=3,b=2
3.a=0,b=3

28. YpasHerusa Ax? + By? + C = 0 aenaemcs ypasHeHUEM OKPy#HOCMU, ecau
1.A>C
2. A=0, C He paBHO O
3. AC>0
4. A=C
Paspnen 3. «KAHasIuTHYECKAsI FeOMETPHS B IPOCTPAHCTBE»

- - - x+1
1.YpasHeHuem naockocmu, npoxodaujeli yepe3z mouky A(2,-1,-1) u nepneHOuKynapHoii npamoii —

w I
I
N

AesnAaemca



1.3x+2y+2z—-3=0
23x+2y+z+3=0
3-3x+3y+z—-55=0

2. Obwee ypasHeHue naockocmu, codepxaweli mouxky A(1,—5,2)u napannenvHolii nnockocmu 3x — 10y +
z—2 =0, umeem eud

1l.x—5y+z—-28=0

2.3x—10y+z-55=0

3.3x —10y— z—-15=0

3. Mnockocme 2x — 4y + 4z + 12 = 0 nepneHOuUKyAApHa NAocKocmu, onpedensemoii ypasHeHuem
1.2x—4y+4z+1=0

2.—4y—4z+14=0

3.4y - 2z+12=0

4. Mpamas, npoxodawas yepe3 moyky A (3,3,-2) u nepneHOUKYAAPHAA NAOCKOCMU

x+1 _y

z
> = 3_ OﬂpEdEﬂﬂGMCﬂ ypaeHeHUem

N |

1.3x+2y+2z—-13=0
2.3x+2y+z—-1=0
3.-2x+2y+3z+6=0

5. HopmaneHbim eekmopom naockocmu Haseleaemcs

1.1106011 BEKTOP, NepneHAMKYAAPHbIA NAOCKOCTH
2.1t06011 BEKTOP, NapannenbHbli NJI0CKOCTH
3.eAHNYHDIN BEKTOP NepneHANKYAAPHbIA NI0CKOCTU
4. eAMHWUYHDBI BEKTOP NapanienbHblil NI0CKOCTH

6. Mnockocme 3adaHa obuwyum ypaeHeHuem Ax + By + Cz + D = 0. Ykaxcume (Homep uau Homepa)
HesepHO20 ymeepioeHus

1.HopmanbHbIl BekTOop nnockoctn n = {4, B, C}
2.ecnm D = 0, TO NI0CKOCTb NPOXOAUT Yepes Havano KoopanHaT
3. ecnn A = 0 ypaBHEHWE ONMCbIBAET NJIOCKOCTb, NapannensHbiii nnockoctn XOY

7. YpasHeHus Ax* + By? + Cz* + D = 0 npusodumcs K KaHoHU4YecKomy eudy npu NOMowu npeobpa3oeaHus

1. napannenpHoro nepeHoca ocei KoopAanMHaT
2. NOBOpPOTa OCei KoopauHaT
3. He cyulecTByeT Takoro npeobpasoBaHuA

8. YpaeHenua Ax* + Bx + Cz> + Dy + F = 0 npusodumcs K KAHOHUYEeCKOMy 6udy npu nomouju
npeo6pasosaHus

1.noBopoTa oceli KoopanHaT

2.napanneanoro nepeHoca oceM KOOpAunHaT



3.He cyLecTByeT Takoro npeobpasoBaHus

9. Ecnu naockocmo 3x + By + Cz + D = 0 napannensHa naockocmu 3x — 8y — z + 4 = 0 u npoxodum yepes
mouky (—4, 1, 3), mo cymma koagppuyuermos A + C + D pasHa

1.13
2.14
3.15

10. Cymma KoopOuHam ecex moueK nepecevyeHusa naockocmu 2x +4y —3z—12 =0 ¢ ocamu KoopOuHam
pasHa

1.1
2.4
3.5
2 yZ zZ
11. MosepxHocmeb, 3a0aHHASA ypasHeHuem- -+ + o= 1 npedcmaenaem coboii

1. ananncoung,
2. napabonong,
3. runep6bonoung,
4. KOHyC
5. umnuHap
x2 yr  z?

12. lNosepxHocMb, 3d0aHHAA ypasHeHUemM Tt T e 0 npedcmaensem coboii

1. ananncounpg,

2. napabonong
3. runepbonoung,
4. KOoHyC

5. umnuHap

2 2 2
X y z o
13. NMoeepxHocms, 3a0aHHAA ypasHeHUEM 5t 7 16" —1 npedcmasnsaem coboii

1. anauncoung,

2. napabonong
3. runepbonoung,
4. KOHYC

5. umnuuap

14. Mpamas, npoxodawas yepe3 mouku A(3,4,3) u B(5,3,3), nepnenduxkynapHa
naockocmu

1. x-y—-3z+1=0

2.2x—y+5=0

3.x—y—z+1=0



15. Ykayncume Kakue u3 mpex npameix: 1 —4y—x=0,6—-y—4x=0u
—x+ 4y —4 = 0 Ha naockocmu neprneHOUKYAAPHbI

1. nepBas u BTOpasa npamble NepneHANKyAAPHbI

2.nepBan 1 TpeTbA NPAMbIE NepPneHANKYNAPHbI

3. BTOpasA U TpeTbA NpAMble NeprneHAMKYAAPHbI

4. nepneHAMKYNAPHbIX MPAMbIX HET

1
16.YpasHeHuem naockocmu, npoxodauwjeli yepes moukyA(3. 3. —2) nepneHAuKynapHo npamolii % =§

gﬂenﬂemcn naocKocmo
1.3x+2y+z—-13=0
2.3x+2y+z-1=0
3.-2x+2y+3z+6=0

17. O6bwee ypasHeHue naockocmu, npoxodaueli moyky A(3,—1,5) napannenvHo nnockocmu 9x — 2y + z —
5 = 0, umeem suo

1.3x —y+z—-15=0

2.3x—y+z-34=0

339 —2y+z-34=0

18.Mnockocme 3x —y + z — 15 = 0 nepneHAuKyAapHa naockocmu
1.9x—-2y+z—-5=0

2.2y —-7z+14=0

3.x—2y+z—-5=0

19. YpasHeHuem nnockocmu, npoxodsaweli yepe3z mouky A(3, 3, —2) u nepneHdurynapHoii npamoli ===

z
5 Aesndaemca

1.3x+2y+2z—-13=0
2.3x+2y+z-1=0
3.-2x+2y+3z+6=0

20. O6bwee ypasHeHue naockocmu, cooepycaujeii mouky A(3,—1,5) u napannensHoii nnockocmu 9x — 2y + z —
5 =0, umeem sud

13x—y+z—-15=0

2.3x—y+z-34=0

3.9 —2y+2z—-34=0

21. Maockocmb3x — y + z — 15 = 0 nepneHAuKyAspHa naockocmu
1.9x—-2y+z—-5=0

2.2y—-7z+14=0

3.x+ 3y+z-10=0



22. YpasHeHuA Ax? + By2 +Cz*+D=0 npueodumca K KAHOHU4YecKomy eudy npu nomouwju npeobpazosaHus

1. napannenbHoro nepeHoca ocen KoopamHar
2. NoBOpPOTa OCei KoopaMHaT
3. He cyllecTBYeT Takoro npeobpasoBaHus

23. YpasHeHua Ax? + Bx + Cz?* + Dxy + F =0 npusodumcsa K KAHOHU4YeCKoMy 8udy npu nomouyu
npeobpasosaHus

1.noBopoTa ocelt KoopanHaT
2.napannenbHoOro nepeHoca oceit KoopaMHaT
3.He cyLecTByeT Takoro npeobpasoBaHus

24. Mnockocme 3a0aHa obwjum ypasHeHuem: Ax + By + Cz + D = 0 Toada yucna A,B,C onpedensiom

1. KOOpAMHaTbl HOPMaAbHOTO BEKTOPa NI0CKOCTH

2. OTpEe3KM, KOTopble NJIOCKOCTb OTCEKAOT Ha ocsAx koopauHaT Ox, Oy, 0z coOTBETCTBEHHO
3. KOOpPAMHaTbI TOYKK, NeXallen B NI0CKOCTU

4. cpeau NpeanosKeHHbIX BapuaHTOB HET BEPHOro

25. YpasHenua Ax? + Bx + Cz?* + Dy + F =0 npusodumca K KaHOHUYecKomy eudy npu nomouju
npeobpasosarHusn

1.noBopoTa ocei KoopanHaTt
2.napannenbHoOro nepeHoca oceit KOopaMHaT

3.He cyLecTByeT Takoro npeobpasoBaHus

2 2 2

X y z "
26. MNosepxHocmb, 3a0aHHAA ypaeHeHUemM i o= 1 npedcmasnsaem coboli
1. anauncong,
2. napabonong
3. runepbonoung,
4. KOHYC
5. umnuHap

xz 2 ZZ
27. lMosepxHocmb, 3a0aHHAA ypasHeHUeM ke + i 1 npedcmaenaem coboii

1. ananncoung

2. napabosong
3. runepbonoung,
4. KOoHyC

5. umnuuap

Kpurepun ouenku
Tekymiass aTrectanus MyTeM TECTUPOBAHUSA MPOU3BOJUTCS B CPOKH, YCTAHOBIIEHHBIE BY30M IO
3aBEPIICHUIO TE€Mbl yueOHON AUCIUIUIMHBL. OIIEHKa «OTIWYHO)» BBICTABIACTCA MpU BBIMOJHEHUU 90%



TECTOBBIX 33/IaHUN, «XOPOIIO» - MPH BBINOJIHEHUH 80% TECTOBBIX 33JlaHUN U «yJOBJIETBOPUTEIBHO» - MPH
BbITIOJIHEHUH 60% TECTOBBIX 3aIaHUM.

1.2. Bonpocsl 115 codece10BaHus

Tema 1. «BeKTOPHO-KOOPANHATHbIA MeTo4»

MeTton KoOpAMHAT Ha MPSMOH.

OCHOBHBIE 33/1a4M aHATUTUYECKON T€OMETPUH Ha TPAMOIL.

PaccTosHue Mexay IByMsl TOUKaMH Ha MPSIMOIA.

KoopauHatsl ToOUkH, Aesiieil oTpe3oK IpsSMoid B JaHHOM OTHOIICHUHU.
MeTto KOOpIMHAT Ha IUIOCKOCTH.

JexapToBasi mpsIMOYroNbHAs CHCTEMa KOOPAHMHAT Ha IJIOCKOCTH.
JexapToBas KOCOyrojpHas cucTeMa KOOpAMHAT.

OCHOBHBIE 33/1a4l aHATUTHYECKONW T€OMETPUU Ha TNIOCKOCTH.

© oo Nk~ wDd PR

TlonapHast cuctema KOOpJWHAT.

(B
o

. @OpMyJIBI CBSI3H MEXKIY IIPSIMOYTOJIBHBIMU U IEKAPTOBBIMU KOOPAMHATAMMU

[35Y
(=Y

. IIpoekuus orpe3ka. OCHOBHBIE CBOMCTBA MPOCKLU.

[EEN
N

. JIexkapTOBBI IPSIMOYTOJIbHBIE KOOPAMHATHI TOUYKH Ha INIOCKOCTH.

=
w

. Paccrosnue MCXKAY ABYMS TOUKAMHU Ha IJIOCKOCTH.

H
~

. MeTox koopauHaT B IPOCTPaHCTBE.

=
(6}

. JlexapToBas mTpPsIMOYTOJBHASI CUCTEMA KOOPAUHAT B IPOCTPAHCTRE.

[N
»

. lmmuaapudeckas cuctemMa KOOpAWHAT.

[32Y
-~

. Cdepnueckas cucrema KOOpAUHAT.

18. ®opmysbl CBSI3M MEXAY NPSMOYTOJIBHBIMH JCKAPTOBBIMH KOOPAMHATAMH TOYKH M IHIMHIAPUYECKUMHU
KOOpIMHATAMH TOYKH.

19. ®opmynbl CBA3M MEXKIY NPSMOYTOJIbHBIMH JICKAPTOBBIMH KOOPAMHATAMH TOYKH U chepruiecKuMu
KOOpIMHATAMH TOYKH.

20. ®opMysbl A€IeHUS OTpe3Ka B JTaHHOM OTHOLLICHHU.

21. ®opMynbl IeTIeHUs OTpe3Ka TOMOoIaM.

22. BrluncneHne miomaay TpeyrojabHUKa 0 KOOPAMHATAM €T0 BEPLIMH.

23. Belunicnenne KOOpAUHAT TOYKH, PABHOY/IaJICHHOW OT TPEX JIAHHBIX TOYEK.

24. TlpeoOpa3zoBaHKE CUCTEMBI JCKAPTOBBIX KOOPAWHAT TIPH MapajuIeIbHOM CIIBUTE OCEH.

25. IlpeoOpazoBaHre CUCTEMBI AEKAPTOBBIX NMPSIMOYTOJIbHBIX KOOPAWHAT IIPU IIOBOPOTE OCEH.

26. IIpeoOpazoBaHKe CUCTEMBI JEKAPTOBBIX MPSIMOYTOIBHBIX KOOPAUHAT MPH
M3MEHEHUH Havaja U IIOBOPOTE Ocei

Tema 2. «9nemeHTbl BEKTOPHOU anrebpbi»
1. ITousTHE CBOOOTHOTO BEKTOPA.
2. IIpoexuiny BEKTOpa Ha OCh U €r0 OCHOBHBIE CBOMCTBA.
3. IIpoexuuu BekTOpa Ha ocu KoopauHaT. KoopanHatel BekTopa.
4. PaznoxeHHe BEKTOpa 10 OpTaM KOOPJIMHATHBIX OCEH.
5.Mopyne BekTOpa.
6. Hanmpapnsitoiye KOCUHYCHI.
7. Onpenenenne INHEHHBIX ONIepaIiil HaJ] BEKTOPaMH.

8. OCHOBHBIE CBOMCTBA JMHEWHBIX ONEPaNNii HaJl BEKTOPaMH.



9. JIuHeiiHbIe ONepany HaJl BEKTOPaMH, 3aJJaHHBIX CBOMMHU KOOPAHHATAMHU.

10. PaBercTBO BekTOpOB. KOJIImMHEAPHOCTH BEKTOPOB.

11. Onpenenenne CKaIsIpHOTO MPON3BEICHUS BEKTOPOB.

12. CxansipHO€ IPOU3BEEHNE U €T0 OCHOBHBIE CBOMCTRA.

13. BelpaxkeHue CKalIsipHOTO MPOU3BEACHUS Yepe3 KOOPAUHATH MEPEMHOKAEMBIX BEKTOPOB.
14. Yron Mexay BEKTOpaMHu.

15.IIpoekiny BeKTOpa Ha 3aIaHHOE HalpaBIICHHUE.

16. Ompenenenre BEKTOPHOE MPOU3BECHUSI BEKTOPOB.

17. OcHOBHBIE CBOMCTBA BEKTOPHOE MMPOU3BEICHUS BEKTOPOB,

18. BolpakeHre BEKTOPHOIO NPOU3BEACHUS Ye€PE3 KOOPAUHATHI

MePEMHOKaEMBIX BEKTOPOB.

19. KonmnHeapHOCTh BEKTOPOB. Y CTAHOBJIEHHE KOJTMHEAPHOCTH BEKTOPOB .

20. OpTOroHaTLHOCTh BEKTOPOB. Y CTAHOBIICHHE OPTOrOHAIBHOCTH BEKTOPOB.

21. OnpeneneHue CMELIAHHOTO NPOU3BENCHUS TPEX BEKTOPOB.

22. OCHOBHBIEC CBOMCTBA CMEIIIAHHOTO MPOU3BENICHNUS BEKTOPOB.

23. BelpaxkeHue CMEIIaHHOTO MPOM3BEICHHS Yepe3 KOOPAUHATEI TIEPEMHOKAEMBIX BEKTOPOB.
24. KoMIiaHapHOCTb BEKTOPOB. Y CTAHOBJICHHE KOMIUIAHAPHOCTH BEKTOPOB.

23. 'eoMeTpuUECKUIl CMBICH BEKTOPHOE IPOU3BEACHHS BEKTOPOB.

24. 'eoMeTpUIECKUI CMBICT CMEIIAHHOTO MTPOU3BEACHIS BEKTOPOB.

Pasgen 2. «<AHanUTUYECKaA reomeTpua Ha NNIOCKOCTUY
Tema 3. «JINHNN Ha NIOCKOCTU»

IlonsTre ypaBHEHMS TMHUH Ha TNIOCKOCTH.

IIpumepsl 3a1aHUs] ypaBHEHUM JIMHUI Ha TNIOCKOCTH.
ITapamerpudeckue ypaBHEHUS JIMHUH.

Anrebpandeckoe ypaBHEHHE JIMHHH.

YroBoii KO3QPHUIHEHT TPIMON JTMHHH.

VYpaBHeHHE NPSMOH JTUHUHU C YTIIOBBIM KO GHUIUEHTOM.
Brraucnenue yria Mexay AByMS IPSIMBIMHA JTHHASAMHU.
VYcnoBug MepHeHIUKYIAPHOCTH ABYX MPSIMBIX JTMHHA.

© o N gk wDdE

VcnoBus napayuieJIbHOCTHU ABYX MNPSAMBIX JIMHUH.

(SN
o

. HpSIMaSI JIMHUS, KaK JIMHUA IIEPBOTO IMOpsAAKa.

[N
(BN

. OGmee YpaBHCHUC HpHMOﬁ JIMHHUH Ha IIJIOCKOCTH.

[EEN
N

. Henonnele ypaBHEHUS pAMOiL.
. YpaBHeHHE IPSAMOM, TPOXOASAIIEH Yepe3 JaHHYIO TOYKY B JJAHHOM HalpaBJI€HUU.

=
W

. YpaBHEHHE PSAMOM, IPOXOAIIEH Yepe3 1B AJAHHBIE TOUKH.
. YpaBHeHue npsiMoi «B oTpeskax».MccienoBanre B3aMMHOIO PacloIOKEHHsT JBYX IPSIMBIX Ha IUNIOCKOCTH.

=Y
ol



16. HopmanbsHOe ypaBHEHHE TPSIMOH.

17. 3amada BEIYHUCIICHUS PACCTOSHUS OT TAHHOM TOYKHU 70 TIPSMOM.

18. YpaBHeHHE TyYKa IPSIMBIX.

19. Brruncnenue KOOpAUHAT TOUEK TIEPECEUCHUS IPSIMOM JIMHUHU C OCSIMHU KOOPAMHAT.
20. Boruncienue KOOpIUHAT TOYCK MEPECCUCHHUS JIBYX JaHHBIX PSIMBIX.

21. BoluncneHnue pacCcTOSHUS MEXKIY ABYMsI apajlIeIbHBIMH MPSIMBIMU.

Tema 4. «<YpaBHeHUA JINHUIA BTOPOro nNopsaKa»
1. Okpy>xHOCTb. BBIBOJ KAHOHNYECKOTO yPaBHEHUSI OKPY>KHOCTH.
2. Ompenenenne dIUInIca.
3. BeiBoT KaHOHMYECKOT'O YPaBHEHUS 3JUIMIICA.
4. UccnenoBanue GopMBbI AIUTHIICA IO €T0 YPAaBHEHHIO.
5. DKCUeHTpHUCHTET AIITHIICA.
6. PanimoHasnbHble BeIpaskeHUsI POKATIBHBIX PAJANYCOB 3IIIUIICA.
7. IlocTpoeHUE IITUIICA 10 TOUKaM.
8. [TapameTpuueckue ypaBHEHUS 3IUIUIICA.
9. Dnunc Kak NpoeKurs OKPY>KHOCTH Ha IJIOCKOCTb.
10. Dnaunc kak cedeHue Kpyriioro UInHIpa.
11. Onpenenenre runepoOOLL.
12. BeIBOJI KaHOHHYECKOTO ypaBHEHUS TUIIEPOOIIBI.
13. UccnenoBanue GopmMbl TUIIEpOOIIBI 110 €€ YPAaBHEHHIO.
14. DKCUEHTPUCUTET THIIEPOOIIHI.
15.PanmoHanbHbIe BBIpaXKEHUS! QOKATBHBIX PaJnyCOB THIIEPOOIIHI.
16. JIMpeKTpUCHI DIIUIICA U TUTIEPOOIIBL.
17. Onpenenenue mapaboIbl.
18. BbIBOJ KaHOHHYECKOTO YpaBHEHHS TapaloJIb.
19. UccnenoBanue Gpopmel mapaboibl 10 ee ypaBHEHHIO.
20. IlonsipHOE ypaBHEHHE IUIUIICA, TUIIEPOOIIBI U TAPaOOJIbI.
21. JlmamMeTphl JIMHUHA BTOPOTO TTOPSIAKA.
22. OnTryecKkue, CBOMCTBA AILIUIICA, THIIEPOOJIbI U TapadoJIbL.
23. Dnnnnc, runep6ona 1 napadosa Kak KOHHYEeCKUe CEYECHUS..
24. Obuee ypaBHEHUE JIMHAN BTOPOTO MOPSIIKA.
25 IlpuBenieHre OOIIETO YpaBHEHUS IMHAK BTOPOTO MOPS/IKA K KAHOHUYECKOMY BU/TY.

26. [IpeoOpazoBanre 0OIIET0 YpaBHEHUSI JMHAU  BTOPOTO MOPSJIKA K KAHOHMYECKOMY BUJTY ITyTEM
MapauIeIbHOrO IIEPEHOCA OCEH KOOPAHHAT.



27. llpeoOpa3oBanue OOINEro YpaBHEHHS JUHUH BTOPOTO MOPSIKA K KAHOHUYECKOMY BUJY ITyTEM TIOBOPOTE
ocel KOOpAWHAT.

Paspen. «AHanuTUYECKana reomeTpua B NPOCTPAHCTBE»
Tema 5. «M110CKOCTU U ypaBHEHUA NPAMON JIMHUU B NPOCTPAHCTBE»
1. IloBepxHOCTb. YpaBHEHHE TOBEPXHOCTH.
2. JIunus B MpoCTpaHCTBE. Y paBHEHUS JMHUH B IPOCTPAHCTBE.
3. AnrebpandecKre TOBEPXHOCTH.
4. TInocKOCTh KaK MOBEPXHOCTh NEPBOT0 MOPSIIKA.
5. IlomHOE ypaBHEHHUE TUIOCKOCTH.
6. Henonnable ypaBHEHHUS INTIOCKOCTEMH.
7. YpaBHEHUE IIOCKOCTH, IPOXOSIIEH Yepe3 TPU TOUKH.
8. YpaBHEHUE MIIOCKOCTH «B OTPE3KaX».
9. Yron Mexny IByMs IJIOCKOCTSMHU.
10. YcnoBue nepneHauKyISpHOCTH U NapalIeIbHOCTH IIOCKOCTEH.
11. HopmanbHOe ypaBHEHUE IIOCKOCTH.
12. PaccTtosiHME OT TOUKH JI0 TUIOCKOCTH.
13. YpaBHeHus npsMoii B IPOCTPAHCTBE.
14. Hampapisirouuii BEKTOp NpsSIMOH.
15. KanoHn4eckue ypaBHEHHS MPSMO.
16. ITapameTpudeckre ypaBHEHHS MPSIMOU.
17. YpaBHeHUs NPAMON, IPOXOAALIEH yepe3 JBE TOUKH.
18. Obuiee ypaBHEHUE MPSIMOIA.
19. Onpenenenue yriaa MeEXIy ABYMS IUIOCKOCTSIMH.
20. Ompenenenue yriaa MeXIy NPSIMON U IIOCKOCTBHIO.
21.YcnoBue NepneHUKYyIIPHOCTH JIBYX MPSIMBIX B IPOCTPAHCTBE.
22. YcnoBue MapajuieIbHOCTH ABYX MPSMBIX B IPOCTPAHCTBE.
23. YcnoBue NMepneHANKYIIPHOCTH TIPSIMOM U TIIIOCKOCTH.

24. YcnoBue napauieNbHOCTH  NPSMON U IUNIOCKOCTH.

Tema 6. «YpaBHEeHUA NOBEPXHOCTEI BTOPOro NopaaKa»

1. Onpenenenrie UUIUHAPUIECKON TOBEPXHOCTH.



2. YpaBHECHHE NUIHMHIPUYSCKON MOBEPXHOCTH C OOpa3yrOIIUMH, MapaUICTbHBIMU OHOW M3 KOOPIAMHATHBIX
oceH.

3. IloBepxHOCTH BpallleHHUS.

4. YpaBHCHHE MOBEPXHOCTH BpallicHHs, 00pa30BaHHOHN BpaICHHEM JHHUUA BOKPYT OIHON W3 KOOPAHHATHBIX
oceH.

5. MeTon napasuieNbHbIX CEYEHUH.

6.KanoHnueckoe ypaBHEHHUE IIUIICOUA.

7.UccnenoBanre (HOpMbI SIUTUTICOMIA TI0 €T0 YPAaBHEHUIO.

8. Kanonnueckoe ypaBHEHHE OJIHOIMOJIOCTHOTO THIEpOOIona.
7.UccnenoBanre popMbl OMHOMOIOCTHOTO TUNEpOOIona IO €ro YpaBHEHHIO.
8. KaHoHnueckoe ypaBHEHHE JABYXIIOJIOCTHOTO THIEPOOIOUAA.

9. UccnenoBanue opMbl ABYXIOJIOCTHOTO TUMEpOOIOna IO €ro YpaBHEHHIO.
10. KanoHn4eckoe ypaBHEHHE 3IUIMOTHYECKOTO MapadoIonsa.
11.HccrnenoBanne popMbI JIUTHNTHYECKOTO TTapadoIonaa 1Mo ero ypaBHEHHIO.
12. KaHOHHMYeCcKOe ypaBHEHHE THUIEPOOIUIECKOTO Mapadboronia.

13. UccnenoBanue GopMbl THIIEPOOTHIECKOTO MAPa0OIoHIa 10 er0 YPaBHEHHIO.
15. Konyc BTOpOro mopsiaka.

16. IlpssmonuHeitHBIe 00pa3yIolIre 0JHONOIOCTHOTO THITEpOOIon A,

17. HuauHApel BTOPOro NOPSAKA.

18. O0m1ee ypaBHEHHE TOBEPXHOCTEH BTOPOT0O MOPSIKA.

19. IIpeobpazoBanre o0OIIEr0 YpaBHEHUsS MOBEPXHOCTEH BTOPOTO MOPSIKA K KAHOHUYECKOMY BHLY ITyTEM
napajjieJIbHOIo IEPEHOca OCe KOOpAUHAT.

20. [IpeobpazoBanrie 00MIET0 YpaBHEHHsI TIOBEPXHOCTEH BTOPOTO MOPSIKA K KAHOHUYECKOMY BHLY ITyTEM
MIOBOPOTA OCEH KOOPIHMHAT.

25 IlpuBeneHne OOIIETO YpaBHEHUS IMHAN TIOBEPXHOCTEH BTOPOTO TOPSIKA K KAHOHUYECKOMY BH/TY.

Kputepuu oueHKu:

° OLEHKa «OTNIMYHOY» BbICTABAAETCA CTYAEHTY, €CIM OH NPOABWU/ BCECTOPOHHEE, CUCTEMATUYECKOE U
rnyboKkoe 3HaHWe MaTepuanoB U3YyYeHHON AUCUUNANHBI, yMeHUe cBOBOAHO BbINOMHATL 3a4aHUA NPeayCMOTPEeHHOM
NPOrpamMmmoi, YCBOUBLLUMIA OCHOBHYIO U 3HAKOM C AOMOJHUTENIbHON NTEePaTypPoi, peKOMeHA0BaHHOM NPOrpamMmmoil.
KaKk npasunio, oLeHKa «OT/IMYHO» BbICTABMAAETCA CTYAEHTY, NPOABMBLUEMY TBOPYECKME CNOCOBHOCTM B MOHUMAaHUN,
N3/I0XKEHUN U UCMOIb30BaHUN MaTEPMAIOB U3YYEHHON ANCUUNAMHDI, 6e3ynpeYyHo OTBETUBLIEMY Ha BOMNPOChI;

. OL@HKa «XOPOLIO» BbICTABAAETCA CTYAEHTY, MOKa3aBLemMy CUCTEMATUYECKUIN XapaKTep 3HaHWIA, No
ANCUMNIMHE, OTBETUBLLEMY Ha BCe BOMNPOChI buneTa, HO A0NYCTMBLIEMY MPU 3TOM HENMPUHLMUNNAAbHbIE OLUNMBKMY;

. OLEHKa «y[OBNETBOPUTENbHO» 3aCNyKMBAeT CTyAEeHT, OOHapyXuBWMWIA 3HaHWe maTepuana
M3y4YeHHOW aucumnaMHbl B 0bbeme, Heobxogumom pana panbHenwewn ydyebbl M npeactoswen paboTbl No



npodeccnn, cnpasBaAOWMINCA C BbINOJHEHWEM 3a4aHWIA, NPELYCMOTPEHHbIX MPOrPamMMoi, 3HAaKOMbI C OCHOBHO
NMTepaTypoi, pPeKomMeHAOoBaHHOM nporpammoii. Kak npaBWao, OUEHKa «YAO0BJETBOPUTE/NbHO» BbICTABASAETCA
CTyAeHTaM, AOOMYCTMBLWIMM MNOrPelHOCTb B OTBETE Ha TeopeTUYeckue BONpocbl W(MAW) NPU  BbIMOAHEHUU
NPaKTUYECKMX 33a4aHUIN, HO 06/13a4aloWMM HeoBXOAMMbIMU 3HAHUAMM AR UX YCTPAHEHWA Mo PYKOBOACTBOM
npenogasaTensn, M60 HenpasMAbHO BbINOJHMBLUEMY MPaKTUYECKOe 3adaHue, HO MO yKasaHuio npenogaBaTtens
BbINO/IHMBLUMM APYrMe 3a4aHMA U3 TOro Xe pasgena ANCLUMNANHDI;

. OLEHKa «HEeYA0BNeTBOPUTENIbHOY» BbICTABAAETCA CTYAEHTY, 0BHapY»KMUBLUEMY Cepbe3Hble Npobaembl
B 3HAHMAX OCHOBHOrO MaTepuana MW3y4YeHHOM AWUCLMMNAWHBI, [ONYCTUBLWIEMY NPUHLMUNNANbHbIE OWWBKU B
BbIMNOJIHEHUW MPEAYCMOTPEHHbIX NPOrpamMmmoii 3agaHuii. Kak npaBuio, oueHKa «Heya0BAeTBOPUTEIbHO» CTaBUTCH
CTYZleHTaM, KOTOpble He MOTryT MPOAOC/IKUTb 0ByYeHME MU NPUCTYNUTb K NPodecCMOoHaNbHON AeATesbHOCTU Mo
OKOHYaHMM By3a 6€3 AOMNONHUTENbHBIX 3aHATUIN MO COOTBETCTBYIOWEN AUCLUMNIMHE, HE OTBETUBLUMM HA BOMPOCHI
6uneta n 4ONONHUTE/IbHbIE BOMPOCHI, U HEMPABU/ILHO BbINONHUBLLEMY NPAKTUYECKOE 3a4aHMue.

o OUEHKa «HeyA0BAETBOPUTE/IbHO» BbICTAB/AAETCA TaKKe eCU CTYAEHT:

- nocne Hayana cobecenoBaHUs (KONNOKBMYMA) OTKa3a/CA ero c4aBathb;

- Hapywwna npasuna caadn cobecenoBaHMA (KOAJIOKBUYMA): CMIMCbIBA, NOACKA3bIBAA, 0OMaHOM MbITANCA MOAYYUTb
60/1ee BbICOKYIO OLEHKY 1 T.4.

2. OueHoYHbIe MaTePHAJIbI AJ15 MPOMEXKYTOYHOI aTTeCcTaAllNU
2.1. IlpumepHbIii NepeyeHb BONPOCOB A5 3a4eTa

Cuctema KoopgmMHaT Ha npamoi. MeToz KoopauHaT Ha NPsSIMOIA.
PaccToaHuMe mexay ABYyMS TOYKAMM Ha NpAMOW
MpocTenwmne 3aga4m aHaIMTUYECKON rEOMETPUN Ha NMPAMOIA.
JeKapToBad NnpAMOYro/sibHasA cMcTema KOOPAMHAT Ha MJIOCKOCTH
MeToga, KoopaMHaT Ha NN0CKOCTU. PaccToAHME mexay ABYMA TOUKAMM HA MIOCKOCTH
MpocTeiiwmne 3a4aun aHAIUTUYECKOM reOMETPUM HA NJIOCKOCTU.
BbluMcneHne KoopaMHAT TOUKM, PaBHOYAANEHHOM OT TpeX AaHHbIX TOYEK.

8. BbluMcneHne KOOPAMHAT TOUKM, fieXKalleit Ha ocu abumcc (opAnHaT), paBHOYAAIEHHOW OT ABYX AaHHbIX
TOYEK.

9. [leneHue oTpe3Ka B JaHHOM OTHOLIEHMW. [leneHne oTpe3Ka nomnosaam.

10. Bbl4ncneHne KOOPAMHAT KOHLLA OTPe3Ka No KoOopAMHaTam ero cepefivHbl U APYrOro KOHUa.

11. Bbl4MCNEHWME KOOPAMHAT YETBEPTON BEPLLMHbI Napanienorpamma nNo KoopAnHaTam Tpex ero AaHHbIX
BEPLUMH.

12. BbluncneHue naowaam TpeyrosibHUKa Mo KOOpANHATAM TPEX ero AaHHbIX BEPLUUH.

13. AddMHHaA M NPAMOYroNbHaA AEeKapToBa CUCTEMbI KOOPAMHAT HA NAOCKOCTU. OCHOBHbIE 3a4a4u.

14. MonapHaa cuctema KoopanHar.

15. CBA3b NONAPHbLIX KOOPAMHAT C NPAMOYTrOAbHbIMU AEKapPTOBbIMU KOOPAUHATAMMU.

16. MpamoyronbHasa AeKapToBasa cMCTEMA KOOPAMHAT B NPOCTPaAHCTBe. KOOpAMHATLI TOYKM B MPOCTPAHCTBE.

17. UnnnHapuyeckas cuctema KoopauHaT. UunmHapuyeckme KoopamHaTbl U UX CBA3b C MPAMOYIOJbHbIMM
[OEeKapTOBbIMU KOOPANHATaMMU.

18. Coepunueckas cuctema koopauHat. Chepunyeckme KoopaAnHaTbI U UX CBA3b C NMPAMOYTO/IbHbIMM AeKaPTOBbIMMU
KOOpAnHaTamMm.

19. NMoHAaTHe BekTOpa. Moaynb BekTOpa. HanpasaAwwme KOCUHYCbl BEKTOPA.

20. MpoekKuma BekTopa Ha ocb. OCHOBHbIE CBOIMCTBA NPOEKLMUN.

21. /InHelHble onepaumn Hag BEKTOPAMM M UX CBOMCTBA

22. CnoxeHue n BbluMTaHME BEKTOPOB, 3a/laHHbIX KOOpANMHATaMu. Mx cBoMcTBa.

23. YMHOeHMe BEKTOPA Ha Yncio. CBOMCTBA YMHOXKEHMA BEKTOPA HA YMCAO.

24. KonnnHeapHOCTb BEKTOPOB. Teopema O KONIMHEAPHbIX BEKTOPAX.

25. KomnnaHapHOCTb BEKTOPOB. TEOPEMbI O KO/IJIMHEAPHBIX M KOMMJIAHAPHbIX BEKTOPAX.

26. JInHeHaa 3aBUCMMOCTb BeKTOpoB. CBOMCTBA IMHEHOWN 3aBUCMMOCTU BEKTOPOB.

27. TeoMeTpuUYecKuniAi CMbICA IMHEMHON 3aBUCMMOCTU ABYX U TPEX BEKTOPOB.

NoubkwnNnpeE



28. basuc. KoopanHatbl BeKTOpa B AaHHOM H6a3suce. CBolcTBa KoopamHaT. OpTOHOPMUPOBAHHbIN H6a3uc.

29. CKkanspHoe NpounsBeeHMe BEKTOPOB 1 €ro CBOMCTBA.

30. BbluMcieHUe CKANAPHOro NPoM3BEeAEeHUA B KOOPANHATHOWN hopMme.

31. HeKkoTOpble NPUAOKEHUE CKANAPHOro NPOM3BeAEeHMA K PeLUEHMNIO 3a4aY.

32. BeKTOpHOE NpouM3BeeHNE BEKTOPOB M €r0 CBOMCTBA. BblparkeHMe BEKTOPHOro NpounsBeseHuUs B
KoopauHaTHOMN hopMme.

33. NleomMeTpUYECKUIA CMbIC/T BEKTOPHOTO NPOM3BEAEHMS.

34. HeKoTopble NPUNOKEHNA BEKTOPHOIO NPOU3BEAEHMA K peLleHnto 3a4au.

35. CmewaHHoe Npou3BeaeHMe BEKTOPOB M ero CBOMCTBA.

36. BblpaxkeHune cmellaHHOTo NPou3BeaeHUA B KOOPAMHATHOM dopme.

37. FeomMeTpUYEeCcKniA CMbICA CMELLIAHHOIo NPoM3BeaeHuUs.

38. HeKoTOpble NPUNOKEHNA CMELLAHHOIO NPOM3BeAEHUA K peLleHmnIo 3a4au.

2.3. MpumepHbIii NnepeyeHb BONPOCOB 415 9K3aMeHa

Paspen 2. «KAHanuTHU4YecKas reomeTpuAa Ha N1IOCKOCTU»

MNMoHaTne BeKTopa. JInHelHble onepauumn Hag BEKTOPaMn U X CBOICTBA
CKranAapHoe npou3BeaeHne BEKTOPOB U ero CBOMCTBA.
BbluMcneHWe CKanapHOro NpousBeaeHMA B KOOPANHATHON dpopme.
HeKoTopble NpUNOXKeHNe CKaIAPHOTrO NPOU3BEAEHUA K PELLEHMIO 3a4au.
BeKkTOopHOe npousBeseHME BEKTOPOB M €ro CBOWCTBA. BblpaKeHMe BEKTOPHOrO NpPoOU3BEeAEeHMA B
KoopaMHaTHOM popme.

6. TleomeTpmyeckuit CMbICN BEKTOPHOTO Npou3BeneHusa. HekoTopble NPUIOXKEHUA BEKTOPHOTO Npou3BeaeHus
K pelueHuio 3agau.

7. CmelwaHHOe Npou3BeseHME BEKTOPOB U ero CBOMCTBA.

8. BblparkeHue cMellaHHOro NpousseseHnA B KOOpPAMHaTHON dpopme.

9. TeoMeTpUYECKMI CMbICT CMELLAHHOro NpousseaeHua. MpuaoKeHne K pelleHnio 3a4au.

10. NpeobpasosaHue adpPUHHOMN CUCTEMBI KOOPANHAT HA NIOCKOCTM M B MPOCTPAHCTBE.

11. NpeobpasoBaHue NPAMOYIroSbHON AEKAPTOBOM CUCTEMbI KOOPAMHAT Ha NIOCKOCTU U B NPOCTPAHCTBE.

12. JInHWA Ha NNOCKOCTU. BeKTOpHOE 1 NapameTpruyecKkne ypaBHeEHMA NPAMON.

13. YpaBHeHWe NPAMON INHUM C YINOBbIM KOIPDULMEHTOM.

14. O6wee ypaBHEHME NPAMON NNHUMN.

15. TMNonHoe n HenosiHble YypaBHEHUA NPAMON IMHUW.

16. YpaBHeHWe NpAMON ANHUK, NPOXOAALLEN Yepes TOUKY B LaHHOM HanpaBAeHUMN.

17. YpaBHeHWe NpAMON ANHUK, NPOXOAALLEN Yepes ABe AaHHblE TOUKN.

18. YpaBHeHWe NPAMOM IMHUN B OTPE3KAX.

19. HopmanbHoe ypaBHeHMEe NPAMON INHUM.

20. Hopmupytowmii MHOXUTeNb. MNpuBeaeHne obLwero ypaBHeHMUA NPAMON IMHUU K HOPManbHOMY BUAY.

21. PacctosiHMe OT TOUYKM 40 NPAMOM Ha NNOCKOCTM.

22. B3avmHoOe pacnosioXKeHne ABYX NPAMbIX Ha MNIOCKOCTW.

23. YpaBHeHMA KPMBbIX BTOPOro NopaaKa ¢ 0OCAMU CUMMETPUM NapanienbHbiIMU KOOPAMHATHbLIM OCAM.

24. MpuBeaeHue obuwero ypaBHEHWA KPUBOM BTOPOro NopsfKa K KaHOHWMYECKOMy BMAY CAyyail nepeHoca
Hayana KoopAMHarT.

25. MpuBeaeHue obLero ypaBHeHMA KPMBOM BTOPOro NopsaAKa K KAHOHMYECKOMY BUAY B C/lydae NOBOPOTa Ocei
KOOpAMHaT.

26. OkKpyKHOCTb. KaHOHMYeCcKOe ypaBHEHUE OKPYKHOCTH.

27. 2naunc. BblBOA KAHOHNYECKOTO YpaBHEHUA.

28. WUccneposaHume popMbl 31aMMNCa NO €0 YPaBHEHMUIO.

29. Tunepbona. BbiBoA KAHOHNYECKOrO YPaBHEHMA.

30. WccneposaHue popmbl rmnepbobl No ee ypaBHEHMUIO.

31. Mapabona. BbiBOA KAHOHMYECKOTO YPaBHEHMUS.

32. WUccneposaHue popmbl Nnapabosibl No ee ypaBHEHMIO.
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Pasgen 3. «KAHa/IMTUUYECKAA reoMeTpuUsa B NPOCTPAHCTBE»

1. [loBepxXHOCTU N IMHUM B NPOCTPAHCTBE. YPaBHEHUA MOBEPXHOCTU U IMHUU B NPOCTPAHCTBE.
2. YpaBHEHMe NJI0CKOCTU, NPOXOAALLEN Yepes AaHHYH0 TOUKY NepneHaNKYASPHO 4AaHHOMY BEKTOPY.
3. YpaBHeHMe cBA3KM NaocKocTel. ObLLee ypaBHEHME NIOCKOCTH.

4. TlonHble U HEMONHbIE YPaBHEHWUSA NJOCKOCTEN

5.  YpaBHeHMWe NJI0CKOCTU, NPOXOAALLEN Yepes TPU TOUKM.

6. YpaBHeHWe NJI0CKOCTU B OTPe3Kax.

7. HopmanbHOe ypaBHeHMe NA0CKOCTU.

8. [pueeneHue obuLero ypaBHEHUA NPAMOM K HOPMAIbHOMY BUAY.

9. PaccTtosaHMe OT TOYKM 40 NAOCKOCTW.

10. B3aumHoOe pacnonoxKeHue ABYX NJIOCKOCTEN B MPOCTPaHCTBE.

11. BeKTOpHOEe ypaBHEHWE NPAMON IMHUKN B NPOCTPaHCTBE. Hanpasastowmii BEKTOP NPAMO
12. KaHOHM4YecKMe 1 NapameTpuyecKkme ypaBHEHUS NPAMOM IMHUM B NPOCTPAHCTBE.

13. YpaBHeHWe NpAMOI IMHUK B NPOCTPAHCTBE, MPOXOAALLEN Yepes ABe AaHHbIe TOUYKN.

14. B3aMMHOEe pPacrnonoXKeHne NPAMON JIMHUN U NNOCKOCTU B MPOCTPaHCTBE.

15. O6uwee ypaBHeHMEe NPSAMOI1 B MPOCTPAHCTBE.

16. B3ammHoe pacnonoxeHue gByx NpAMbIX B MPOCTPAHCTBE.

17. B3avmHoe pacnonoxeHue AsyX NPAMbIX B NPOCTPAHCTBE.

18. B3aMmHOe pacnonoxeHue NPAMON 1 NAOCKOCTU B MPOCTPaAHCTBE.

19. UnnmHapuyeckne noBepxHOCTM.

20. MNoBepxHOCTU BpalLeHUA. KOHMYeCKMe NOBEePXHOCTH.

21. 3nnuncouna. CeoiicTBa anaunconaa.

22. OaHOMONOCTHbIW M ABYNONOCTHbIN runepbononasbl.

23. InNMNTUYECKUIA U rtMnepbonnyeckmii napabononapl

24. Obuiee ypaBHEHWE NOBEPXHOCTHU.

25. TMoBepxHOCTM BpaLeHUA. MNprmepbl.

26. UunnnHpgpuyeckne nosepxHocTu. Mpumepsl.

27. KoHwu4yeckue nosepxHocTu. [pumepsbl. KOHWMYecKne ceyeHums.

2.4. TunoBble 321244 (MPAKTUYECKHE 3aJaHNS)

Tema 1. «BeKTOPHO-KOOPANHATHbIA MeTo4»

3apaaHue 1. Ha oTpeske AB HaliTu TOUKY M, OTCTOALLYIO OT ToYKK A(-9) Ha paccTosHMK, BABOE 6o/blIEM YEM OT
TouKM B(3).

3apgaHue 2. HaliTy TOUKY CUMMETPUYHYIO TOUKe A(3) OTHOCUTE/IbHO TOUKM
B(-1).
3apgaHue 3. HaiiTu TouKy Ha ocu abcumcc, paBHOYAANEHHYIO OT Touek oT Touek A(5;13) v B(-12;-4).

3apaHue 4. [aHbl age BepwwuHbl A(2;-3), B(-1;3), B(-1;3) napannenorpamma ABCD 1 TOYKa nepeceyvyeHusa ero
AvaroHanein O( 4; -1 ). HaiiTn KoopAnHaTbl OCTasIbHbIX BEPLUMH Napasienorpamma.

3apaHue 5. BbluMCcAUTb NAOLWAAb TPEYro/ibHUKA, BEPLUMHAMM KOTOPOTOo ABAAOTCA Toukn A(2; -3), B(3;2) n C(-2;5).

3apaHue 6. [aH TpeyronbHWK ABC c BepwwuHamun B TouKax A(-1;3), B(2; -1) v C(7;2). OnpenenvTb AONUHY
BbuccekTpucbl yrna A.

Tema 2 «dnemeHTbl BEKTOPHOU anrebpbi»

3apaHue 1. [JaHbl Tpu BeKTOpa



- - -
a=2i—-3j+k
- - —
b=j+4k
- 4 2
c=5i+2j—-3k

Heobxoaumo:
a) BbIYMUCANTb CKaNAPHOE NpousBeaeHue BeKTopos 2d, 9b;
b) HaWTX MOZYNb BEKTOPHOTO npousseaeHus 3d u —5¢;
>

c) BbIYMCANTL CMeLLaHHOe Npou3BeaeHne Tpéx BeKTopos 4d, b, C;
d) npoBepnTb ByayT M KOAMHEAPHLIMM MW OPTOrOHabHLIMM Ba BEKTOpa d, C;
e) npoBepuTb ByAyT M KOMNAAHAPHbI Tpu BekTopa 7d, 5b, —C.

Paspgen 2. «AHanuTU4eCcKaa reomeTpua Ha NJ0CKOCTU»

Tema 3. « YpaBHeHMe NPAMON IMHUM Ha NNOCKOCTUY

3apaHue 1.
OaHbl KoopanHatel A(-1, 1), B(1, 4) n C(-3, 2) BepwuHbI TpeyronbHMKa ABC.

Haintu:

a) meaunaHy AD;
b) yron £DAC;

C) npamyto, NnepneHAMKynapHyto npamon AD 1 npoxoaallyto yepes Touky C;
d) npAMyto, NapannenbHyto npamoi AD 1 npoxoasalLyto Yepes TOUKy B;
e) paccTonaHuMe oT ToYKKM B go npamoit AC.

Tema 4. «YpaBHEHUA KPUBbIX BTOPOro nopaaKa»

3apaHue 1. HaiiTM ypaBHEHME reoMeTPUYECKOro MecCTa LEeHTPOB OKPYMHOCTEl, Kacalowmxca ocu abcuucc v
npoxoAaLmx Yepes Touky A(0;3).

3agaHue 2. HaliTu ypaBHEHME reOMETPUYECKOro MeCTa TOUeK, PaBHOYAANEHHbIX OT TOUKM A(2;2) n ocu abeuucc.
3apaHue3. OnpesennTb TUN KPMBOM BTOPOro NOpAAKa M NOCTPOUTL ee

N2 2
480 o 6P +2w-y+2=0

a)
Pasgen 3. «AHanUTUYECKaA reomeTpus B NPOCTPAHCTBE»

Tema 5. «n10CKOCTU U ypaBHEHUE NPAMON IMHUN B NPOCTPAHCTBEY
3apaHune 1.

[aHbl YeTblpe TOUKM:

A1(1;8;2), Ay(5;6;2), As(5;7;4), A4(4;10;9)



Tpebyerca:
1. cocTaBUTb ypaBHEHHUA:

a) NAocKkocTh A;ALA3;

b) npsamom A;A,;

c) npamon A;M, nepneHANKYAAPHON K NNOCKOCTU A;ALA3;

d) MJ0CKOCTH, NPOXOAALLEN Yepes TOYKY A, NepneHAMKYAAPHO NPAMON A4A,;

2. BbIMUC/IUTDb 3HAYEHMUA:

a) CUHYyCa yria mexay npsmoi A;A; n NN0CKOCTbIO A;ALA3;
b) KOCUHYCa yrna mMmexay KoopAnHaTHOM NA0CKOCTbo OXy 1 NIOCKOCTbIO A;ALA;3.

Tema 6. «YpaBHEeHUA NOBEPXHOCTEN BTOPOro nopagKka»

3agaHue 1.0npeaenntb KOOPAMHATLI LLEHTPOB U paaunycbl chep, 3aAaHHbIX YPaBHEHUAMM:

a) (x-12+@+2)2+(=z-52%=9
b) X +y?+z22—6x+4y+2z—3=0
3apgaHue 2. Onpegenntb TMN 3a4aHHOM MOBEPXHOCTU.

a) 12x% 4+ 9y? + 422 — 36 = 0;
b) z=4—x?
C) 2—2 + % =1;
d) x2—9y2 =0
3apgaHue 3. HaliTh ypaBHeHWE NOBEPXHOCTM, NOY4EHHON Npu BpaLeHun npamoi z = 0 BoKpyr ocu OX.

3apanue 4. WccneposaTh MOBEPXHOCTb METOAOM CEYEHWI M CXeMaTWYHO NocTpouTb ee 36x2 + 16y2 — 9z2 +
18z = 9.

3apaHue 5. YcTaHOBUTL POpPMY M CBOMCTBA MOBEPXHOCTM BTOPOTO NOpAAKa
4x% +9y? —8x+ 36y +4 =0
I[Ipumep 3K3aMeHAIMOHHOTO OUJIeTa

BUNET Ne

1. YpaBHeHWe NpAMON C Yr10BbIM KOIPOULMEHTOM.

2. WccneposaHue popmbl 3NIMMNCONAA MO €r0 KAHOHWMYECKOMY YPaBHEHWIO.

3. [aHbl ypaBHeHUA aByx CTOPOH pomba: x +2y —7 = 0n x + 2y — 13 =0 w1 ypaBHeHMe ero AnaroHanu
x —y + 2 = 0. Hai'T1 KoopaMHaTbl BEPLUMH POMOBA U BbIYUCIUTL €ro Naowaap.

4. YnpoctuTb obluee ypaBHEHWE JIMHUM, ONPeaenuTb ee TUM U PaACMo/IOKEHWe Ha MIOCKOCTUM U U306pasuTb

cxematuHo: 2x% + 5y2 +8x—10y—17 = 0.

Kpurepun onenkn

® OLEHKA «OTANYHO» (5 6annoB) BLICTABAAETCA, €C/IU CTYLAEHT BAaJEeeT TEOPETUYECKUMU 3HAHUAMM U
HaBblkaMM MO pelleHuto 3agaun; Bbl6Op CNocoboB peleHWa 3a4ayun FPaMOTHbIA; PaCCYyKAEHUA HOCAT
apryMeHTUPOBaHHbIA  XapaKTep; NpeaNoXKeHHble cnocobbl peleHna 3agauyv  UmeloT npodeccMoHanbHYo
HanpaB/AEHHOCTb; CTYAEHT NPOABAAET TBOPYECKUIA NOAXOA K PELIEHNIO NOCTaBAEHHbIX 33434, OTCYTCTBYIOT OLUMOKMY;



® OLEHKa «xopowo» (4 6annoB) BbICTABAAETCA, €CAN CTYAEHT BAaAeeT TeOPETUYECKUM 3HAHUAMU U
HaBblkaMM MO pelleHuo 3adadyu; B Bblbope crnocoboB [AOKas3aTeNbCTB M pPelleHua 3adadM  AonyckaeT
He3HayuTe/IbHble HETOYHOCTU, PACCYKAEHNUA apPryMEeHTUPOBaHbI; PelleHMsA HOCAT OCO3HAHHbIM XapaKTep;

® OUEHKa «ygosneTBopuTenbHo» (3 6anna) BbICTABNAETCA, €C/M  TeopeTUMYecKMe 3HaHWA U
npeacTaBAeHUA CTyAeHTa No NpeaoXKeHHON 3aZ3a4e HOCAT Pa3pOo3HEHHbIN XapaKTep; B Bbibope cnocoboB pelueHus
334344 JoNyLeHbl OWKMOKKU; pelleHns HOCAT OFPaHUYEHHbIM, PENPOAYKTUBHbIN XapaKTep;

® OLEHKa «HeyaoBneTBopuTenbHO» (0 6annoB) BbICTaBNAETCA, €CAWN CTYAEHT MMEET CYL,eCTBEHHble
npobenbl B 3HAHMAX M NPeACTaBAEHUAX O METOAAX PELUeHUA Mo NpeasoKeHHoW 3agaye; npu Bbibope cnocobos
peleHns 3a43a4m AONYLWeHbl OWNBKK; paccyKaeHna 6e30KasaTeslbHbl.

1. OueHouyHbIe MATEPHAJIBI JJIsl TEKYIIEr0 KOHTPOJIs pa3aes «/Iuneiinasi aiareopar»

1.1. TecToBBIE MaTEepHAJIBI
BapwuaHT 1.

3aaaHuA ypoBHA A:

1. BbibepuTe eUHUYHYIO MATPULLY U3 YUCAA NPESIOKEHHDIX:

1 1 1
1) (1 1);

1 1

1 0 0
2) (0 O);

0 0 1

2. Ykaxute matpuuy A”, ecam matpuua A=(_21 (1) i)

e

—_

3 1 2 -1
2) <1 0 >; 4) <1 0 )
2 -1 3 1

3. Bbibepute BeKTOp — cTonbew, U3 yncna npeasiorKeHHbIX MmaTpu,

1)(1 0 0 1); 3) (3 2)
1

2)(1 1) ! (0).

4. Havigute cymmy matpuy, 24 + 5B, ecin A = (i i) ,B = (i _32)



D3 25) Wz 1)

16 25 > 8
2( ); 4 ( )
N3 _s s -1
) ¢ ot _(1 2 -1y ,_(2 1 0
5. Haiigute cymmy matpuy A" + B*, ecnm A = (0 1 3 )'B - (0 0 —4-)

1)<3 0>; 3) (g ; :D‘
-1 -1

3 3 -1\ a) <_31 _11>
2) (O 1 —1)' 3 0

. 2 (-1 2
6. Hangute A“, ecnrn A = ( 3 1)

v (g 1) ) (7 o)

9 1
7 0)_ -2 4)
2) (0 ;) 4) (6 >)
1 0
7. Hangute npousseaeHune matpuy A-B,ecim A = (_23 i (1)),3 = (—2 —5)
3 3
1) npowusseaeHue A - B He onpegneneHo; 3) (—6 —20)_
-2 =2/’
2 =8 0. -6 —2)
2) (O -5 3)’ 4) (—20 -2/

1 1 -1 0 1 0
8. Haiigute npoussegeHune matpuy 2A-B,ecm A=(2 0 O |,B=|-1 0 O

0 1 -2 2 11
-6 0 -2
1) 0 4 0 |
-10 -4 -4

-3 0 -1
2){ O 2 0 J;
-5 -2 =2

3) npousBeaeHue 2A - B He onpeaeneHo;

-6 0 -10
41 0 4 -4 |
-2 0 -4

9. KaK M13meHUTCA onpeaenutenb Npyu TPAHCNOHMPOBAHMM MaTpPULbI?

1) onpeaenuTenb He U3MEHUTCS;



2) 3HaK onpeaenntTena NOMeHAETCA Ha 4) onpegennTesib NpUMeT 3Ha4eHue, 06paTHO€

MPOTUBOMOOXKHbIN; 1 9 NCXOAHOMY.
3) 3HaYeHWe onpeaennTens yaBouTcs; § 1
10. Bbluucnure onpeaenutenb 2-ro nopaaKa
1)-7; 2)-5; 3)1, 4)5.
3 -2 4
1 50
11. Bbluucnure onpeagenutenb 3-ro nopaaKka 31 2
1) 98; 3) 90;
2) -30; 4) 104.

12. Bbi6epuTe HEBbIPOXKAEHHYIO MaTPULY M3 YMCIA NPEAN0NKEHHDbIX

0 (G B ) (5 9):
2) (—36 _24); 4) (g D
3 -2
13. Haﬁp,wre MUHOP M;; COOTBETCTBYIOLWLEro 3/1IeMeHTa onpeaenutena ‘5 1 ‘
1) -2; 3)-5;
2)13; 4)5.

-4 2 1
14. Haiipute anrebpanueckoe pononHeHne A,3 COOTBETCTBYIOLLLETO 3/1I€MEHTA MaTPULLbI < 0 3 —5)

7 1 -1
1) -18; 3) 18;
2) -19; 4) 19.
x 2 x
. 31 -
15. Hanaurte 3HauyeHue X, pelunB ypaBHEHUe 2 9 T
10 10
1= 3) 5
2) O; 4) _2

3apaHuAa ypoBHa B:



1 0 1
1. HaiiguTte matpuuy, ob6paTHyIO AaHHOMK (2 2 3)

3 0 4 X, +2x, +x; =4,

3x; —5x, +3x; =1,

2. Pelunte cuctemy nuHeHbIX anrebpanyeckmx ypasHeHui 2x, +7x, —x, =8.
-1 2 0 1
3. Bbluncnure onpegenutenb 4-ro nopagKa 2 0 1 =2
1 -4 0
-3 2 2 1
BapwmaHrT 2.

3aaaHuA ypoBHA A:

1. BbibepuTe TPEYronbHy0 MaTPULY M3 YNCNA NPEAJIOKEHHDIX:

1 1 1
1) (0 1 1);

0 0 1

1 1 1
2) (O 0);

1 1 1

1 0
2. YKaxute matpuuy A%, ecnm maTtpuua A = < 2 3)

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

2 5 4) (4 5 o)

_

3. BbibepuTte BEKTOP — CTPOKY M3 YUCNIA NPEAJIOKEHHbIX MaTpUL,

1) ((1))’ 3) (0 1)2

T "W

” (2 5 _ (0 -6
4. Hangute pasHoctb matpuy, 3A — 2B, ecnn 4 = (_1 4) ,B = (2 _10)



a5 2D o 1)

2) (i) 3); 4) (516 —38)'

-1 2 2 -1 1 1

5. Haiigute cymmy matpuy, A + B,ecmd=| 0 3 1|,B=|2 3 -2
0
2
6

1 10
-2 1
3) | 3 1);
3 -1 1

0 -1 3
6. Haigurte BZ, ecnmu B = ( 1 2 1)
-2 0 0

01 9 -2 2 1
1)1 4 1); 3) 3 6 1]
4 0 O 3 -1 1

-7 -2 -1 -2 4 2
2) < 0 3 5 ); 4) ( 1 6 1).
0 2 -5 2 -1 1

" (3 1 =2 (1 -1
7. Hangute npousseaeHmne matpuy A - B, echnd = (_1 0 1 ),B = (4 3 )

2 15
3) 1 4 |;
1)(2 1 —3); -3 -5
15 4 -5 4) npousseseHune A - B He onpegeneHo;
3 -1 =2
2 o 1)

1 0o 2 -2 1 -1 0
8. Haiigute npoussegeHne matpuu, 7 B,ecrmA=|4 0 0 |, B=| 2 1 1
6 -2 2

A 3 2 6
1) nponssegeHue — - B He onpeaeneHo;
2 3)14 -4 0 |;
0 -8 —6

3 1 3
2){2 -2 0 );
0 —4 -3



9. KaKk usmeHnumrca onpeaenuTtesib Nnpu nepecraHOBKe ABYX €ro napanaze/ZibHbixX pﬂAOB?

1) onpegenutenb He USMEHUTCS; 3) 3HaueHWe onpeaennTens yaBouTcs;
2) 3HaK onpegenuTens NOMeHseTca Ha 4) onpeaenuntesnb NPUMET 3HaYeHMe, obpaTHoe
NPOTUBOMNO/IONXKHbIN; NCXoaHOMY.
5 -1
10. Bbluucnure onpeaenutenb 2-ro nopaaKa 5 3
1) -17; 3)3;
2) 13; 4) -13.
-1 3 5
2 -2
4 0
11. Boluncaute onpeaenutens 3-ro nopagka
1) 92; 3) 56;
2)72; 4) 54,

12. BbibepuTe BbIpOXKAEHHYIO MaTpULY U3 UMCAa NPEeANOXKEHHDIX.

—6 —3)_ (3 —1)_
b (10 57/’ 3) 2 77
2 3
4 (5 3)
) -2 3
-1 -1
2 (Cg )
) -8 8
13. Haligute MMHOP M,; COOTBETCTBYIOLLErO 3/IEMEHTA onpeaenurens |_21 _42|
1) -10; 3) 4;
2) 3; 4) -4.
8 1 -1
14. HaiiguTe anrebpanyeckoe gonosHeHue Az, COOTBETCTBYIOWLEro 3leMmeHTamatpuupl [ 2 0 6 .
-5 3 2
1) 50; 3) -50;
2) 9; 4) -9.
2 -1 4
15. HaiiguTe 3HayeHue X, pewns ypaBHeHne |(x 3 x| =
2 0 1
1) 6;
2)9;
3) 18;

4) -18.



3apaHuA yposeHb B:

2 2 3
1. Haiigute matpuuy, o6paTHyIO faHHOMN <0 4 1)
1 2 2

X1 + 5%, +x3 =3,
2. Pewunte cuctemy nMHeHbIX anrebpanyeckux ypasBHeHU {le —3x, +3x; = 8§,
2xq + 4%, —x3 = 0.

2 1 -1 3
-1 0 2 1
1 1 -1
2 -2 1

3. Bbluucnute onpegenutenb 4-ro nopagka

Nel MaTtpuua A= 6yaeT MmeTb oneparop:

SO T W
S o QN
T L0 OO
an OO

1) anddepeHumposaHus B npoctpaHctae (X, XL ,1) R[x],, 8 6asuce;

a b

2) X—>X(C y

) B npoctpaHcTee M, (R) B 6a3nce U3 maTpuUHbIX eANHML;

3) X > AX B (A, B— duKcmposaHHble maTpuubl) B npoctpaHctee M, (R) B

6asunce, COCTOALLEM M3 MAaTPUYHBIX EANHULL.

Ne2./lnHeiiHoe npeobpasoBaHne ¢ B 6asuce eq, ey, €3, €4 UMEeT MaTpuLy

0
-1

3

1

N W
N U1 ODN
W = N =

Kak byaeT BbIrnafaeTb maTpyLa 3TOro e npeobpasoBaHus B 6asuce: e, €;, €3, €4?

1 0 2 -1 -1 0 3 1 1 0 2 1
2 -3 5 1 2 3 6 2 2 3 51
1 31 0 2 +2) 0 1 0 2 3) 3 -1 0 2
0o 1 2 3 0 1 2 0 1 1 2 3

Ne3 Bbibepute BepHble YTBEPHKAEHUSA:

1) cywectytoT Takune A 1 B, uto rg (AB)=rg (BA);



2) Bcerpa rank A=rg (ATA);
3) ana ntobon maTtpuubl A HangeTcsa Takas maTpuua |, uto Al=A, IA=A, Ha3biBaemasa e ANHUYHOW;

4) U3 NIMHENHO 3aBUCUMON CUCTEMbI BEKTOPOB BCETrAa MOXKHO Bbl6paTbh HECKOJIbKO IMHENHO

HE3aBUCUMbIX.

5) Bcerga rg(?A)=rg A
Ne4. HeBblpoXKaeHHOM KBaApaTUYHOM GOPMOIA HA3bIBAETCA:

1) HeBbIpoXaeHHaa matpuua (rgA = n)
2) cummeTpUuYHan maTpuua A = (aij) , COCTaB/IeHHAA U3 KO3PPMUMEHTOB KBAAPATUYHON GOPMbI

3) BbipoxaeHHasa matpuua (rgd < n)

Ne5 MaKcrmanbHOe YMCA0 NMHENHO HE33aBUCUMbIX BEKTOP-CTONOL0B (CTPOK) Ha3biBaeTCA:
OTBeT: paHzoM mMampuysbil.

No6 B nuHeiHOM NPOCTPaHCTBE V2 niobbie [ABa KOJI/IMHeapHbIX BEKTOpa:

Ne7 MaTpuua A-AA  HasbiBaeTca:

1) CO6CTBEHHbIM 3HaYEHMEM MATPULLbI A
2) XapaKTepuctuieckon ana A

3) cobcTBeHHbIM BEKTOPOM MaTpULbl A

Ne8 Bbibepute BepHble YTBEPKAEHUA:

1)He BcAKas maTpuua c onpeaenuTenem pasHbim +1 , 6yaeT opToroHanbHoM
2) onpeaenvTens OPTOroHaNbHOM MaTpuLbl paBeH 1

3) BCAKOE OpPTOroHasibHOe npeo6pa3OBaHme HEU3BECTHbLIX ABNAETCA HEBbIPOXKAEHHbLIM

Ne9 OnepaTtop A HasblBaeTCA IMHENHBIM, EC/IN BbIMOHAKTCA YC0BUA:

1) G +52) = A7) + A(32));



2) A(Ax) = 21AX);
3) oba 3T ycnoBus.

Ne 10 Kaxaomy cobcTBEHHOMY BEKTOPY COOTBETCTBYET:

1) KOHEeYHOoe YMCNo COBCTBEHHbIX Yncen;
2) eAMHCTBEHHOE COBCTBEHHOE YNCIIO;

3) 6eckoHeYHOe MHOMKEeCTBO COBCTBEHHbIX Uncen.

Nell Ana HaxoxKaeHMA coBCTBEHHbIX Ycen IMHENHOro onepaTopa q HeoB6X0AMMO PELLUTb YPaBHEHME:
1) |A-AE| =0;
2) |A-\E| <O0;
3) |[A-AE| >0.

Ne12 YcraHOBNEHME COOTBETCTBUA MEXAY IMHENHBIMU KOMBUHALIUAMU BEKTOPOB

a(1;3;-1)m b (-2; 0; -3) M Ux KoopANHaTaMK:

1.2d—b a) (0; 6; -5)

2.2 +h 6) (4; 6; 1)

3.4—2b 8) (0; 6; -7)
r)(5;3;5)
A)(-3;-3;-7)

Ne13 Myctb & (X) —AnHeliHbIN onepaTop. B dopmyne ¢(X) = A(X) umcno A HasbiBaeTcs:

1) cobCcTBEHHBIM 3HaYeHNem onepaTopa §;
2) cobcTBEHHBIM BEKTOPOM onepaTtopa ¢;

3) HyneBbIM BEKTOPOM onepaTopa ¢.

Neld [Ona HaxoxAeHus cOBCTBEHHOrO umMcna AuHelHoro onepartopa ¢(X), KOTOPOMY COOTBETCTBYET
KBaApaTHasa maTpuua A, He06X0AMMO pPeLnTb YpaBHEHUE:

1)|A+AE|=0
2)|A-AE|=0

3)| AE-A|=-1



No15 MHoecTBO Leblx Yncen no BHapHOM onepaLnmn «CaoKeHne» obpasyert:

1) none;
2) apauTuUBHYO abenesy rpynny;

3) nognone.

Nel6. 3agaHa nMHelHaa kombuHauma: 0 = ky + k, + k3, rae ky =k, = 4, k3 = 0. BeKkTopbl

1) "MHENHO He3aBUCUMbI;
3
2) obpasytoT 6asmc npocTpaHcTea V7,

3) NMMHEeNHO 3aBUCKMBI.

Ne 17 HaliTn obLiee pelweHme B 3aBUCMMOCTU OT NapameTpa
2x1 + 5x3 + x3 +3x4 = 2,
4xq + 6x5 + 3x3 + 5x4 = 4,
4xq + 14x, + x3 + 7x4 = 4,
2x1 — 3x3 + 3x3 + Axy = 2.

. . l_‘i—‘\.,\_ . b . ] i . i
1) T RN s 2=t 3 T =3I
i 13—8A _ Sz 5 rg i
HTI=J80 — % V2Tt Ta T xo
3—DHA 22 . H L] b
3){I 6—8M\ s 2= 14 } RS Sl v

Ne 18 Kakue cobcTBeHHble 3HaYeHun byaeT umeTb maTpuLa
11 -6 2
A=|-6 10 -4
2 -4 6

1) )\1=18, )\2=6' )\3=3
2) \=4>0, \,=6-4v/2>0 A3=6+4y/2>0

3) =20, A, =2'\/§>0 ,7\3=2+\/§>0

Ne 19 Onpep,enMTb, ABNAETCA N INHENHbIM 3a4aHHOE NoANpPOCTPaAHCTBO ANA YKa3aHHOIo

NPOCTPaHCTBA?

1) /InHeltHOE NPOCTPAHCTBO ONpeaesieHO, KaK MHOMEeCTBO
reoMeTpUYECKMX BEKTOPOB. MoANPOCTPAHCTBO — MHOMKECTBO BEKTOPOB C Ha4ya/loM B Hayane

KOOPAUHAT U NeXalWnx B NEPBOM OKTAHTE,



2) JInHeltHOE NPOCTPAHCTBO ONpeaeneHO Kak BCEBO3MOMKHbIE CUCTEMbI

OEeNCTBUTENbHbIX YUCEN X=(X1,X2,X3). CNOXKEHME U YMHOMKEHUE Ha YUCNO onpeaeneHbl, Kak
X+Y=(X1+Y1,X2+Y2,X3+Y3) ax=(ax1,ax,,axs). MoANpocTpaHCTBO onpeaeneHo, Kak

2=(0,24,2,)

3) /InHeiHoe NPOCTPaHCTBO OnpeaeneHo Kak BCEBO3MOMKHbIE MHOTOU/IEHbI HE Bbllle NATOM
cTeneHu. MoANPOCTPAHCTBO — MHOTOUNEHbI BUAA agt +art +a;

Ne 20 Mpumepamu AMHEIAHOFO NPOCTPAHCTBA ABAAOTCA:

1) eAMHUYHbBIE MaTPULLbI OAHON Pa3mMepHOCTH;
2) HynieBble MaTpuLLbl OAHOM PasMepPHOCTH;

3) HeHyieBble MaTpULbl OAHOW PasMepPHOCTY;

4) KBagpaTHble MaTPULbl O4HON Pa3MepPHOCTH;

5) AnaroHanbHble MaTPULLbl OAHON PasMepPHOCTH.

BapuaHT 1

1. Mogaynb KomnnekcHoro umcna Z = 6+ 8i paseH...

2. KomnnekcHoe uncno Z = 2+ 21 MOxHO NpeAcTaBUTb B BUE ...
iZ
1) 242¢ ¢
o
2) 24/2¢

3) 2\/5[003z —isin zj
4 4

4) 2\/5(0053—7[ +isin 3—”)
4 4

3. MpousBeaeHne KOMNAeKcHbIX uncen Z, =4—i u Z, =3—7i pasHo ...

1) 5—30i



2) 5-26i
3) 19 -30i
4) 19 - 26i

V4
4. TpuroHomeTpuyeckasa Gpopma KOMMIEKCHOTO YNCNa, UMEIOLLLEro MOAY /b 2\/§ N aprymeHT E ,

“MeeT BUA,..
1) z= 2\/5(005% +isin %)
T . T
2) z=+/3 cos~ +isin =
2= o +isn )
3) 7= 2\/5(005% —isin %)
4) 7= Zﬁ[cos% +isin %ﬁ)
5. YactHoe z—l KomnaekcHbIx uncen z, =1-5i u z, =1—1i pasHo....
2
1) 3-2i
2) 2-3i

3) 2+3i

4) 3+2i

,ecnn Z=—/11+5i:

Z

6. Hatun

4) V11

7. KomnnekcHoe yncno 7Z =

— pPaBHO ...
3+

1) 01-17i

2) 0,5-1,25i



4) 01-13i

8. [laHbl ABa KomnekcHbIx umcna: z, =3 -5 u z, =5—4i. Toraa geiicTBuTeNnbHan YacTb

npousseaeHna Z,Z, pasHa...

1) -5

4) =37

z . .
9. YacTHoe —= KommieKcHbix uncen Z, =3—iu z, =1—7i pasHo ...

Zy
1) 1-2i
2) —0,4-22i
3)1+2i
4) —0,4-2i

10. YcTaHOBUTE COOTBETCTBME MeKAY anrebpanyeckon GopmMoint KOMMAEKCHOIO YACAA U ero
TPUroHOMeTpU4eckon Gpopmoin.
1.2=2+2i

2.2=~3—i
RG]
2

3.Z2=—-
2

OTBeT:

A Z= 2[003(—%) +i sin(—%)) (2)
B) z= z(cosz +isin Z)
4 4
Q) z= 2\/5(003Z +isin Zj (1)
4 4

D) z= (cos(—%) +i sin(—%)) (3)



( 27 . . 27[)
E) Zz=| COS— +1SIn —
3 3

11. KomnnekcHoe uncno 2—51 —(1+2i)-i pasHo ...

1) 4—6i
2) —6i
3) 4-4i
4) 2-8i

12. Anrebpanyeckan popma KOMMAEKCHOIO YMCaa, M306PaXKEHHOIO Ha PUCYHKE

T4
Sl e
[
|
|
| >
0 1 b
UmeeT Bug,..
1) z=1+2i
2) 2=2+I
3) z=1-2i

4) z=+/3

13. KomnneKcHble Yncaa 3agaHbl TOYKAMM Ha NJIOCKOCTH

}i.-.ll

Bl | Al

—

IC] 1D

Tor,a,a KOMNNIEKCHO-CONPAXEHHbIMU YNCNNAaMUN ABNAKOTCA...
1) AuD

2)AnB



3)AncC

4)Duc
V4 7Y
14. [leiicTBUTENbHAA YaCTb KOMNNEKCHOIO Ynucna Z = (COSE +1isin Ej nmeert BUA...
1) cos 7
Vs
2) cOsS—
2
3) cos® «
V4
4) cos” =
2

15. NpowusseaeHue komnaekcHoro uncna Z =4 — 31 Ha conpsaseHHOe YnMcno Z pasHo...

16. [aHbl KomnaekcHble uncna z, =1—i v z, =3+ 4i.Toraa 3z, — 22, pasHo...

1) —3-11i
2) 9+5i
3) —3+5i
4) —Ti

17. 3HaueHune KomnaekcHoro uncna  (1+ i\/§)9, BbluMCAeHHoe No popmyne Myaspa, paBHo...
1)-512
2) 521
3) -521
4) 512
18. [leiiCTBUTE/IbHARA YaCTb KOMMAeKcHoro uncna (3+ 2i)° pasHa ...

1)5



3)-5
4)13
19. Ecwm f(2) =22% +4, Toraa 3HaueHne NPoU3BOAHOM 3TOM dYHKLMM B TouKe Z, =2+ pasHoO...
1) 8+4i
2) 2+1i
3) 4+4i
4) 8+1

20. [laHbl ABa KOMnneKcHbix uucna Z, =5+4i u z, =5—4i. Toraa kBagpaTHoe ypasHeHMe,

COCTaB/1IeHHO€e U3 HUX, UMeeT BUA.:

1) 22 -10z+41=0

2) 22+102+9=0

3) 2 -10z2-9=0

4) 22 +10z2+41=0

z,=1+iV3 , z,=1-i3

21. [laHbl ABa KOMMNIEKCHbIX YMcna . Torpa KBagpaTHoe ypaBHeHMUe,

COCTaB/N1eHHOe U3 HUX, uMeeT BUAa,:
1) 72 -27+4=0
2) 2°+22-2=0
3)2°-22-2=0

4) 22 +22+4=0

2
T .. T
Z=|COS— +ISIn —
22, leicTBUTENBbHAA YaCcTb KOMMNEKCHOTO YMCa nmeet

T
CoS—
1)

T
cos® —
3

T
cos=
3) 6



T
cos’ =
4) 6

BapuaHT 2

2,=3-2I , z,=3+4i

23. MNpowusseaneHMe KOMNNEKCHbIX Yncen paBHoO ...

1) 17 +6i
2) 1+ 6i
3) 1+18i

4) 17 -18i

24. Moaynb KOMNAEKCHOro Yyncna 3+4i paBeH...

25. [laHbl KOMMAEKCHble unca 21 = 2-1,2,=3+51 Torpa 2z, =31, PaBHO...

1) —9-17i
2) —9+13i
3) —5+14i
4) —5+3i

Vs
26. TpuroHomeTpuyeckas popma KOMMNIEKCHOTO YMCIa, UMeLWwero mogyns v 2y aprymeHT 4
UMeeT BUA,...

7= \/E(cosZ Fisin E)
4 4

1)

7= \/Q(cosz —isin zj
4 4

2)



Z= \/E(cos?ir —isin 3—”)
4 4

3)
T . . 3x
7= \/E(cos— +isin —j

Zy

27. Yactroe %2 komnnekchbix uncen 2 =29 1 Z; =-1-1 PaBHo....

y —-7-3i
2) 3+7i
3 3-3i

4) 7+7i

28. KomnnekcHoe uncno £ =1- "/§ B TPUrOHOMETPMYECKOM dopMeE MMEET BUL, ...
57 . . brx
2| cos— +isin —
1) 3 3

( 27 . . ﬂ)
4/ cosS— —1SIn =
2) 3 3

( 7[ ! ! 7[)
COS— —isin —
/A
2(003— +1sin —j
4) 3 3

Z,

2, =241 7,=—4+T7i

" paBHoO ...

z
29. YactHoe "1 KomnneKcHbIX uncen

T
COS—
2

2 T
cos” —
2

2)
3) C0S’ 7

4) COS 7

(5 - 2)°

30. ﬂ,enCTBMTEHbHaﬂ 4aCTb KOMMNJIEKCHOIO Yncha PaBHa...

1) 21



3) 29

4) -10
31. KoHeL, paguyc-BeKTOpa, 33A3K0LLErO KOMMAEKCHOE uncio £ = -5+ 2 , NEXUT...

1) Bo BTOpOI YeTBEPTH
2) B nepBoii YyeTBepTH
3) B TpeTbelt YeTBEPTH

4) B 4yeTBEPTOM YeTBEPTH

OM, , OM,

32. KomnneKcHble yncna Zl n 22 3a4aHbl COOTBETCTBEHHO paanyC-BEKTOPaMU

.....................

Toraa cymma Lt , 3anMcaHHan B anrebpaunyeckon dopme, UMeeT BUA,..
1) — 2+3i

2) ~ 3+ 2i

3) 1+i

4 2

33. ApryMmeHT KOMMNAEKCHOro Yncaa 2+ 2 paBeH...



@L
o3

w|y

4)

34. Npow3sBeaeH1e KOMNNEKCHOTO Yncna Z =1-2i COnpAXeHHoro umcna Z pasHo ...

1)5

2)-3

3)-5

4) 1-4i

35. [leiicTBUTENbHBIMU PELLEHWAMM YPABHEHUS @+Dx+QA=Dy=3-1 op0rc.

1) x=1 y=2

2) x=2, y=1

3) x=3 y=0
2) x=0, y=3

Zy=24+3 zZ,=5-4 .
36. JaHbl ABa KOMMJIEKCHbIX YKCNa: n . Torpa gencrentenbHada YyacTb

2127
npounsseneHnA paBHa...

4) -2

37. 3HaueHWe KOMMJIEKCHOTO YMCa (_\/E + i)g, BbluMCNEHHOE No popmyne MyaBspa, paBHo...
1) 81

2) -81

3)24

4) -24

_ 52 _ ;
38. 3HaueHne PyHKUUMK f(Z)_Z B TOUKe Zo 3+2 paBHo...

1) 7+12i



2) 9+12i

4) 5+12i

39. YcTaHOBUTE COOTBETCTBME MEXKAY KOMMIEKCHBIM YAC/IOM U €r0 apryMeHTOM

1"\J'I'§+I.
2"\J'I'§_I.

4" 3

OTBeT:

40. HaliTn pasHoCTb Y=YV us YCNOBMA PAaBEHCTBA ABYX KOMMIEKCHbIX Yncen:

5X —2y +(x+y)i = 4+5i.

41. Ecom 2=2+3l , TO CONPAXEHHOE eMy KOMMeKcHoe uncno Z pasHo...



1) 3-2i
2) 23
3) —2+3i
4) 3+2i

42. YcTaHOBMUTE COOTBETCTBME MeXKAY anredbpanyeckoit Gopmon KOMNAEKCHOMo YMcaia u ero
TpUrOHOMETpUYEecKoi popmoit

J3

z=1+1—
1) 3
2) Zz=1+Ii
3) Z=-2+i-2/3
OTBeT:

X Z= 4[cos(—%) +1 sin(—%))
[ 27 . . 272}
Z =4 coS— +1SIn —
B) 3 3)

2 T .. T
7 =243 cosZ +isin =
3 [ 6 6)

Q) (1)
7= \/5((:03z +1isin zj

D) 4 4
7= \/E(cosz +1isin zj

) 6 6

43. [1aHbl ABa KOMMNAEKCHbIX YMcna Z =1+ I‘/§ 7] Z; 21_|‘/§ . Torpga KBagpaTHOe ypaBHeHue,

COCTaB/1eHHOE U3 HUX, UMEET BUNA:

1) 722 -272+4=0
2) 2°+22-2=0
3)2°-22-2=0

4) 22 +22+4=0

2
T .. T
Z=|COS— +ISIn —

44. NleiicTBMTENIbHAA YaCTb KOMIMJIEKCHOTO YKUCAA nveet



1)
2 7T
COoS™ —
2) 3
T
COS—
3)
2 T
COS™ —
4) 6
Kputepum oueHku:
-OLLeHKa KOTAMYHO» BbICTABNAETCA CTYAEHTY, €CAM BbINOJHEHbI, BEPHO - 86%-100 %;
-OLEHKA «XOPOLIO»- BbIMOJIHEHbI BCE 3a4aHWA, HO AOMYCTUA OWKOKN B PELIeHUN 3aJaHui,
nmbo HepoueTbl, eCcn BbINONHEHO 71%-85%;
-OLEHKa «y[O0BNETBOPUTENIbHO»- BbIMOJIHEHbI BCE 3a4aHWs, AONYLLEHbI OWWOKU 3aaaHuAX,
BbINOJIHEHDbI, BEPHO -51%-70%.....cccveecreecrrerieieeceeseteeee e eeertaee e nne e ;
-OLEHKA «Hey[0B/IeTBOPUTE/IbHO», €C/IN BbINOJIHEHO, BEPHO, MEHEE MOJIOBUHbI 3aaaHnii -0-
50ttt et seraean
1.2. Bonmpocsl 1u1si codece1oBaHus
Paspen1lmu?2.

MHoKecTBa. Anrebpanueckue cTpyKtypbl. Matpuubl. Onpegenurtenu. C1AY

MHoxectBa. Onepaumn Hag MHOXeCTBaMM.

CBoiicTBa onepaLmin Hag MHOXKeCTBaMU.

Anrebpanyeckue onepaumu, rpynnbl, Koabla, noad. (Obwme ceegeHus)
Obwme cBefeHMA O MaTPULAX.

CnoXXeHne n YMHOXKEeHMe MaTpuULbl Ha Yncno.

JInHeliHble KOMBMHaLMK cTONBLOB (CTPOK) MaTpuLbl.

YMHOXeHue maTpuLl,.

dnemeHTapHble Npeobpa3oBaHUA MaTpULbI.

Onpepenutenu n anrebpanyeckme 4ONONHEHMSA.

MuHopbl M anrebpanyeckne AONOJHEHUS.

PasnoxeHun onpegennTens no cTpoke nam cronbuy. Teopema Jlannaca
12. BbluMcneHue onpegenutenen.

13. PaHr maTtpuupl 1 ee CBOMCTBA.

14. ObpaTHas maTpuLa U NOPAAOK ee NoyYeHnn

15. Cuctembl INHENHbIX YPaBHEHUN.

16. KpuTepuit COBMECTUMOCTM CUCTEMBI IMHEMHDBIX YpaBHEHUI (Teopema KpoHekepa-Kanenam).
17. Metog lNaycca.

18. PeweHune C/TAY c nomolubio popmyn Kpamepa.

19. PeweHune C/TAY meTogom 0bpaTHON MaTpuLbl

20. MpocTeiwmne maTpryHbIe ypaBHEHUS.

W N~ WN PR

[
= o



21. OAHOpOAHbIE CUCTEMBI IMHEMHBIX YPaBHEHUN.

Paspen 3.

BeKTOpHble NPOCTPAHCTBA. J/InHeliHble onepaTopbl

ok wnN

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

21.
22.

OnpepeneHne AMHENHOro NPOCTPaHCTBa. MpUMepbl IMHENHbIX MPOCTPAHCTB.

JInHeliHo 3aBMCUMbIE U IMHEHO HE3aBUCUMbIE CUCTEMbI BEKTOPOB.

KpuTtepmin nMHEHON 3aBUCMMOCTH.

JocTaToyHble yC/10BMA IMHENHON 3aBUCMMOCTH.

OnpeaeneHne 6a3unca npocTpaHcTBa. PasamepHoCTb NpocTpaHCTBa.

KoopauHaTbl BEKTOpa B gaHHOM 6a3suce. KoopanHaTbl CyMMbl BEKTOPOB, MPOM3BEAEHNA BEKTOPA
Ha yucno.

MaTpuua nepexoga oT ogHoro 6asmca AMHEMHOrO MPOCTPaHCTBA K Apyromy. MNpeobpasosaHue
KOOPAMHAT BEKTOPaA Npu nepexoge oT ogHoro 6asmca K gpyromy.

OnpegeneHve noOANPOCTPAHCTBA JIMHEMHOTrO MpOCTpaHcTBa. [lpumepbl  MOANPOCTPAHCTB.
JNnHeliHble 060/104KMN CUCTEMBI BEKTOPOB. TeopemMa 0 pasMepHOCTU IMHENHON 060/104KN.
N30MopdM3M IMHENHBIX MPOCTPAHCTB.

EBKAMAOBbI M YHUTAPHbIE NPOCTPaHCTBa. Mpumepbl. JIMHENHbIE HOPMUPOBAHHbIE NPOCTPAHCTBA.
OpToHOPMMpPOBaHHasA cuctema. OPTOHOPMUPOBAHHbIM Hasuc.

MoHATME NMHEWHOro onepaTopa W OCHOBHble onepauuu Hag HUMK. Mpumepbl AUHENRHbIX
onepaTtopos. JInHeltHoe NPOCTPaHCTBO L(X,y).

O6paTHbIN onepaTop u ero ceolicTea. Kputepuii 06paTMMOCTM AMHEMHOTO onepaTopa.

MaTpuua nMHenHoro onepatopa. MNpeactaBnieHNe NMHENHOrO onepaTopa B AaHHOM 6asuvce npu
NOMOLLM MaTpuubl. MaTpuua CcymMMbl OnepaTopos, MPOM3BEAEHWE Ofepatopa Ha 4uUCo,
npousBeseHne onepaTopos U obpaTHble onepaTopbl. Mpumepbl.

MNpeobpasoBaHMe MaTpULbl ofepaTopa Mpu nepexode OT OJHOro 6asuca K Apyromy.
OnpeaenuTtenb IMHEWHOro onepaTtopa.

CobcTBEeHHble BEKTOPbl M COBCTBEHHblE 3HAYEHWUS JIMHEMHOrO onepaTopa. XapakTepucTnyeckoe
ypaBHeHMe. Teopema 0 HaxoKAeHUN COBCTBEHHbIX BEKTOPOB JIMHEMHOFO onepaTopa.

CBoiicTBa COHOCTBEHHbIX BEKTOPOB JIMHENHOIO onepaTopa.

MpuBegeHne MaTpuLbl IMHEMHOro onepaTopa K AnaroHaabHOMY BUAY.

JInHenHble dopmbl B IMHEMHOM NpoCTpaHcTBe. NpeobpasoBaHue Ko3apOUUMEHTOB NUHENHOM
dopmbl Npu nepexoge K HoBomy 6asucy.

KBagpaTuyHble ¢dopmbl B AMHEMHOM npocTpaHcTee. [MpuBeaeHMe KBagpaTU4HOM ¢opmbl K
AnaroHanbHoMy BUAY MeToAom JlarpaHika.

3aKOH MHepLMK KBaAPATUYHbIX GOPM.

Knaccndumkauma KkagpatnuHbix dopm. Kputepuin Cunbeectpa.

Paspgennbi IV, V, VI

KomnnekcHble uncna. Fpynnbl, Konbua, nona. Konbuo mHOrouneHos

TR e e

6.

Yucnosoe nose. Mone KOMNAGKCHbIX YMcen.

Anrebpanyeckan popma KOMMNEKCHbIX Yncen.

Onepaumn Hag KOMMNIEKCHbIMM YMcaamn B anrebpamnyeckoin popme

leomeTpuyeckoe npeactasieHne KOMMIEKCHbIX YMcen

Mepexon oT anrebpanyeckoin GopmMbl KOMMANEKCHbIX YNCEN K TPUFOHOMETPUYECKOM M NOKasa
TeNIbHOM

Onepau,vwl Had KOMN/IEKCHbIMU YNCNaMU B TpVIFOHOMETpMHECKOVI d)opme.



7. TpuroHomeTpu4yeckaa popma KOMMNAEKCHOTO Yncna.
8. ®opmyna Myaspa

9. UsBneyeHme KOPHA N3 KOMMIEKCHOrO Yncaa
10.buHapHble onepauun.

11.Anrebpaunyeckune onepaumm

12.MoHATMA: rpynna, noayrpynnbi.

13.Akcmomel rpynnbl

14.MOHATUA: HENTPANbHbIE U CUMMETPUYHbBIE 31EMEHTDI.
15.MoHATne: romomopdusm, Msomopodumsm.
16.0npegeneHue n obLne cBOMCTBA KOJEL.
17.AKcMomaTtmKa Konbua

18.Nf'omomopdusmol Koney, Tunbl Konew,

19.MoHATHE NnonA. XapaKTepUCTUKM NOAA.
20.AKkcMomaTurKa nons

21. MHorouneHbl OT 04HOM NepemMeHHOMN.

22. [leneHne MHOro4neHos.

23. Teopema besy

24. KopHW MHOro4yseHa

25. KpaTHble KOpHW MHOToYNeHa

26. Cxema lNopHepa

27. MHoOrouneHbl OT HECKOJIbKMX NEPEMEHHbIX, CUMMETPUYECKME MHOTFOUYEHDI.
28. MHoro4neHbl Hag YMCNOBbIM NOJIEM.

Kputepun oueHKu:

- OLEHKa «OT/IMYHO»  BbICTABASAETCA CTYAEHTY, €CIM  OH MNPOABUA  BCECTOPOHHEE,
cuctematmyeckoe W rnybokoe 3HaHWME MATepPUasioB M3YYEHHOM AUCUMMNAWMHLI, YMeHue cBoboaHO
BbINONHATL 33a4aHUA NpPenyCMOTPEHHOW NPOrPaMMON, YCBOMBLUMIA OCHOBHYO W 3HAKOMbI C
OONONHUTENIbHON NIUTEPATYPON, PeKoMeHZ0BaHHOW nporpammoit. Kak npasBuio, OueHKa «OTAMYHO»
BbICTAaBNAETCA CTYAEHTY, MNPOSBUBLUEMY TBOPYECKME CNOCOBHOCTM B MOHMMAHWM, W3/IOKEHUU MU
NCNO/Ib30BaHMM MATePUaNoB U3YYEHHON ANCLMNAMHBI, Be3ynpeyHo OTBETMBLLIEMY HA BOMPOCHI;

- OLLEeHKa «XOPOLIO» BbICTABAAETCA CTYAEHTY, MNOKa3aBLIEeMY CUCTEMATUYECKUI XapaKTep
3HaHWIA, N0 AUCUMNAMHE, OTBETMBLUEMY Ha BCe BOMPOCbl 6uaeTa, HO AOMNYCTMBLUEMY MPU 3TOM
HENPUHLMNMaNbHbIE OLUNOKK;

- OLEHKA «YyAOBNETBOPUTENLHO» 3aCNYKMBAET CTYAEHT, OO6HapYKMBLUMI 3HaHME MaTepuana
N3YYEeHHOW AMNCUMNIUHBI B 06beme, HeobXoaAMMOM ANs AanbHelwen yyebbl n npeacToAwel paboTbl No
npodeccnn, CNPaBAAIOWMIACA C BbINOAHEHUEM 3a4aHMI, NPEAYCMOTPEHHbIX NPOrPaMMON, 3HAKOMbIN C
OCHOBHOIA NuTepaTypoi, peKkoMeHA0BaHHOM NPorpammoin. Kak npasuno, oLeHKa
«yA0BNIETBOPUTE/NIBHO»  BbICTAaBAAETCA CTyAeHTam, J[ONyCTUBLUMM MOTPEWHOCTb B OTBETe Ha
TeopeTuyeckne BOMPOCbI W/MAM MNpPU  BbINOJHEHUM MNPAKTUYECKMX 3adaHuii, HO obnagatowmum
Heo6X0AMMbIMWU 3HAHUAMW ANS UX YCTPAHEHMA NoA, PYKOBOACTBOM Npenoaasatens, iMbo HenpasuabHO
BbIMNO/IHMBLUEMY MPAKTUYECKOE 33aJaHMe, HO MO YKasaHWio npenofasaTens BbIMOJHWMBLIMM Apyrue
3aZlaHunA 13 TOTO XKe pasaena ANCLMUNINHDI;

- OUEHKa «HeyaoBNneTBOpPUTENbHO» BbICTABAAETCA CTYAEHTY, 06Hapy>Kl/IBLIJEMy cepbe3Hble
I'IpO6J'IEMbI B 3HaHUAX OCHOBHOro maTtepuana M3y‘-IEHHOI>i ANCUUNNNHDI, aonycrmsuwemy
npuHUunmnaabHble OLNOKM B BbINOJHEHUMN npegycMmoTpeHHbIX nporpaMN\oﬁ 3aAaHMﬁ. Kak npasunno,
OUEHKa «Heya0BAeTBOPUTEZIbHO» CTAaBUTCA CTyAEeHTAaM, KOTOPbIe HE MOTYT NPO4OTKUTb 06yquMe nnn
NPUCTYNAUTDb K ﬂpOd)eCCMOHaﬂbHOIz AeATENbHOCTU NO OKOHYaHMU BY3a 6es AONO/THUTE/TIbHbIX 3aHATUI No



COOTBGTCTByIOIJ.I,EVI ancuunnanHe, He OTBETUBLLUMM Ha BOMPOCHI buneta n AONOJ/IHUTE/IbHbIE BOMNPOCHI, U
HenpasuWabHO BbINO/IHNBLUEMY MPAKTUYECKOE 3aJaHNE.

OueHKa «HeyJ0BNeTBOPUTENIbHO» BbICTABAARTCA TaKXKe €CNMN CTYEHT:
- nocsie Hayana cobecenoBaHMA (KONNOKBUYMA) OTKa3asica ero cAasath;

- Hapywwun npasuna caayu COﬁECE,ﬂ,OBaHMﬂ (KOﬂﬂOKBMyMa) (CI'IMCbIBa}'I, noAackKa3sbiBan, obmaHoMm
NbiTancA NONY4YUTb bonee BbICOKYHO OUEHKY U T.,EI,.)

1.3. Kputepuu ouenku pedepara
- oueHKa «oTauyHo» (5 6annoB) BbICTAaBNAETCA, €CAM  CTYAEHT BNaAeeT 3HaHUAMKU WU
npeacTaB/leHUAMM MO PELUeHUIO 3a4a4mM; BbiIbop cnocoboB pelleHns 3a4a4mM rpamoTHbIN; paccyKaeHuns
HOCAT apl’yMEHTMpOBaHHbIﬁ XapaKTep, npeanoxeHHble cnocobbl peweHnAa 3aaa4um nmMmerT
I'IpOd)ECCMOHaJ'IbHYI-O HaMNpaB/EeHHOCTb, CTYAEHT nNpPOABAAET TBOpLIECKMl\;I noaxoa K peweHuro
MOCTaBAEHHbIX 33434, OTCYTCTBYHOT OLUMOKM;

- oueHKa «xopowo» (4 6annos) BbICTaBAAETCA, €CAN  CTYAEHT BNAAEeT 3HAHUAMU U
npeAcTaBNeHUAMW MO  peleHuio 3afdadu; B Bblbope cnocoboB pelueHUs 3adadM  [onyckaert
He3HauuTe/bHble HETOYHOCTU, PaCCYKAEHMA apryMeHTUMPOBaHbl, pelleHUA HOCAT OCO3HaHHbIN
Xapakrep;

- OUEHKa «yaoBneTBopuTenbHO» (3 6asina) BbICTABASAETCA, €CAN  3HAHWUA U NpeacTaBAeHun
CTYAEHTA MO NpeasioKeHHOM 3afadye HOCAT Pa3spO3HEHHbIN XapaKTep; B Bblbope cnocoboB pelleHus
3a/a4M AoNylleHbl OWMBKK; pelleHUa HOCAT OrpaHUYeHHbIN, PeNPOAYKTUBHbIN XapaKTep;

- oueHKa «HeygosnetsoputenbHo» (0 6annoB) BbiCTaBAAeTCA, €CAM  CTYAEHT WMmeeT
CYWEecTBeHHble MNpobenibl B 3HAHMAX WM MPeACTaBAeHMAX MO MPedsioXeHHON 3ajaye; npu Bblibope
cnocob0oB pelleHna 3a4a4m A4onyLeHbl OWNBKKM; paccyskaeHns 6e3a0KasaTebHbl.

1.4. Kputepuu oueHk# J1a60paTopHOii padoThI
He npeaycmotpeHo

1.5. KpuTepun oueHKH npe3eHTALHN
He npegycmoTpeHo

1.6. Kpurepuu oueHku nopr¢o.imo
He npegycmoTpeHo

2. OueHoYHbIe MATEPHAJIBI /IS IPOMEKYTOYHOI aTTecTallMu

1 cemecTp 2 -1 -3
Bblumcnutb onpegenuntens: |8 -7 -6
-3 4 2

Mpu Kakux 3HayeHusax napametpa A cuctema sekTtopos &,,8,,d8, ABAAETCA

JIMHEeNHO 3aBUCMMON?




Halamte maTpuuy nepexoaa F%_)u oT basuca {el, ez} K 6asucy {ul,uz} :

2 -1 -1 6

= ,Be,= , U= , U,=
el5 213)tl14a) 7% |4

2 cemectp [NaHbl yeTbipe BeKkTopa X1, Xy, X3, Xa. Tpebyerca HaliTK BCe 3HaUEHNA z, Npu
KOTOPbIX BEKTOP X4 IMHENHO BblparkaeTcs Yepes BeKTopbl X1, X, Xs.
X, =1{3,-1,0};
X, ={3-21};
X, ={01-1};
X4 = {5,3, Z}.
Haintn cobcTBeHHble 3HaYeHnsA U COBCTBEHHbIe BEKTOPbI IMHENHOIO
npeobpa3oBaHuns, 3a4aHHOIO B HEKOTOPOM Basunce maTpuein.
1 -3 3
-2 -6 13
-1 -4 8
3 cemecTp Z=2-5 7z =1-3i
JaHbl KomnaeKkcHble yncna ! n 2 .
4
Hantu a)Zl + 22, 6) 2~ 22, B) Zy 22, r) Z, Zl,p,) Zy )

(2—-3i)x+(1+4i)y =3-10i

PelwnTb ypaBHEHMWE

BbiACHWTb, 06pa3yeT v rpynny MHOXECTBO MaTpUL, NopALKa n, rae

n>1, OTHOCUTENIbHO YMHOMXEHMUA.

Kputepum oueHku:

- OUeHKa «OoT/iMyHo» (5 6annoB) BbICTaBAAETCA, €CM  CTYAEHT BfageeT 3HaHUAMMU U
npeacTaBAeHUAMM MO PeLleHMIo 3a4a4n; BbIGop cnocoboB pelleHns 3a4a4um rpamoTHbIN; paccyXaeHus
HOCAT apryMeHTMPOBaHHbIA XapaKTep; Mpea/io’KeHHble cnocobbl pelleHUa 3ajadM  UMmeroT
npodeccnoHanbHyl0 HanpasBAeHHOCTb, CTYAEHT MNpPOABAAET TBOPYECKMM noaxod K peleHuio
MoCTaB/IeHHbIX 33434, OTCYTCTBYIOT OLUNBKMU;

- oueHKa «xopowo» (4 6annoB) BbICTAaBAAETCA, €CAM  CTYAEHT BNAAeeT 3HAHUAMU U
npeactaBNeHMAMM MO pPelleHuio 3adauyv; B Bblbope cnocobosB pelleHMs 33a4ayun  AOMNYCKaer

He3HauyuTe/IbHble HETOYHOCTW, PACCYKAEHUS APryMEHTMPOBAHbI; pPeLleHUA HOCAT OCO3HaHHbIN
Xapakrep;



- OUEHKa «yaoBneTBopuTesibHO» (3 6anna) BbICTaBNSETCA, €CAM 3HAHUA U NpeacTaBAeHUs
CTyAEeHTa Mo NnpeasoXKeHHOM 3ajaye HOCAT Pa3spO3HEHHbIM XapaKTep; B Bblbope cnocoboB pelueHus
3a/a4M AoNyLLeHbl OLNMBKK; pelleHnn HOCAT OrpaHMYEHHbIN, PenpoayKTUBHbIN XapaKTep;

- OlUEeHKa «HeyaosneTtsopuTenbHo» (0 6annoB) BbICTaBAAETCA, €CAM  CTYAEHT umeeT
cylwecTBeHHble npobesnbl B 3HaAHMAX W NpPeACcTaB/ieHUAX MO MNPeasioXeHHOW 3ajade; npu Bbibope
CNocob0B pelleHus 3a4a4n AoNyLLEHbI OWMBKK; paccyKaeHusa 6e3goKasaTtesbHbl.

2.1. [IpumepHbIii IepevYeHb BOMPOCOB /JIS IK3aMeHa (3a4eTa).

1. MHoxectBa. Onepaymmn Hag MHOXKeCTBaMu.

2. CBoicTBa onepaumin Hag, MHOXeCTBaMM.

3. Anrebpanyeckune onepaunm, rpynnbl, Kosbua, nond. (0O6wue ceeaeHus)

4, Obuwme cBegeHMA 0 MaTpULAX.

5. CnoykeHune 1 yMHOXKeHNe MaTpuLbl Ha YMCno.

6. JNInHeliHble KOMBMHaLMKM cTONBLLOB (CTPOK) MaTpuLbl.

7. YMHOXeHune maTtpuu,

8. dniemeHTapHble NnpeobpasoBaHMA MaTPULLbI.

9. Onpeaenutenu v anrebpanyeckme A0NoAHEHUS.

10. MwuHopbl M anrebpanyeckne AONO/IHEHUS.

11. PasnoxkeHuns onpegennTensa no cTpoke uam ctonbuy. Teopema Jlannaca

12. BbluncneHune onpegenutenen.

13. PaHr maTpuupl 1 ee cBOMCTBA.

14, ObpaTtHaa maTpu1ua 1 NOPALOK ee NoSyYeHus

15. CucTembl IMHENHbIX YPaBHEHUIA.

16. Kputepnin CoBMeCTMMOCTM CUCTEMbI IMHEMHDBIX YpaBHEHUI (Teopema KpoHekepa-Kanenaum).

17. Mertopa aycca.

18. PeweHune CJTAY c nomoupbto popmyn Kpamepa.

19. PeweHne CNIAY meTogom o0bpaTHOM mMaTpuLbl

20. MpocTenwmne maTpuYHble YpaBHEHUA.

21. OaHOpPOAHbIE CUCTEMBI IMHENHBIX YPABHEHWUIA.

22. OnpepeneHne NMHENHOTO NPOCTPaAHCTBA. [pMmepbl IMHENHbIX MPOCTPAHCTB.

23. JInHeNHo 3aBUCUMbIE N NIMHEAHO HE3aBUCUMBbIE CUCTEMbI BEKTOPOB.

24, Kputepuin nMHeMHOM 3aBUCMMOCTM.

25. JocTaTouHble yCN0BUA IMHEMHOW 3aBUCUMOCTW.

26. OnpegeneHune 6asmca NpocTpaHCcTBa. PasamepHOCTb NPOCTPaHCTBa.

27. KoopanHaTtbl BeKTopa B gaHHOM 6asuce. KoopauHaTtbl CymMMbl BEKTOPOB, MNpou3BeLeHuUA
BEKTOpPA Ha YnCno.

28. MaTpuua nepexoga oT ogHoro 6asuca IMHENHOro NPOCTPaAHCTBA K apyromy. MNpeobpasosaHue
KOOPAMHAT BEKTOPaA Npu Nepexose oT ogHoro 6asmca K gpyromy.

29. OnpegeneHve noANPOCTPAHCTBA JIMHEMHOIO MNPOCTPaHCTBA. [pumepbl MNOANPOCTPAHCTB.
JInHenHble 060104YKKN CUCTEMbBI BEKTOPOB. Teopema 0 pasmepHOCTU IMHENHOM 060104KMN.

30. N3omopdun3m NMHENHbIX NPOCTPAHCTB.

31. EBKNMAOBbI M YHUTapHble npocTpaHcTBa. [lpumepbl. JIMHEMHble HOPMWPOBAHHblE
NPOCTPAHCTBA.

32. OpToHOpmMpOBaHHasa cuctema. OpTOHOPMUPOBaHHbINM Hasuc.

33. lMoHATME NMHEWHOro onepaTopa W OCHOBHble oOnepauMn Hag HUMU. [pumepbl NUHENHbIX
onepaTtopos. JInHeltHoe NPOCTPAHCTBO L(X,y).

34. Ob6paTHbIi onepaTop U ero ceoiicTea. Kputepuini obpaTMmocTn IMHENHOro onepartopa.

35. MaTpuua nMHeliHoro onepaTtopa. MNpeacrasneHne AMHENHOro onepaTopa B faHHOM Hasuce npu

nomoLy MaTtpuubl. MaTp1ua cymmbl ONepaTopos, NpoM3BeaeHMe onepaTopa Ha YMCIo, Npoms3BeaeHue
onepaTopoB 1 06paTHble onepaTopbl. Mpumepsl.



36. MpeobpasoBaHue maTpuuUbl oOnepaTopa MNpuM nepexoae OT ogHoro 6asmca K Aapyromy.
OnpeaenvTtens IMHEHOro onepaTopa.

37. CobCTBEHHbIE BEKTOPbI M COBCTBEHHbIE 3HAYEHUA IMHEMHOrO onepaTopa. XapakTepuctTmyeckoe
ypaBHeHMe. Teopema 0 HaxoXKAeHUN COBCTBEHHbIX BEKTOPOB IMHEMHONO onepaTopa.

38. CBolicTBa COOCTBEHHbIX BEKTOPOB IMHEMHOIO onepaTopa.

39. MpuBeaeHne maTpuLbl TMHEMHOFO ONepaTopa K AMaroHaibHOMY BUAY.

40. JNInHenHble popMbl B IMHEMHOM MNpocTpaHcTBe. MpeobpasoBaHne KOIPPULMEHTOB ANHENHOM
dopmbl Npn nepexosge K HoBomy 6asucy.

41. KBagpaTnuHble Gopmbl B AMHEMHOM npocTpaHcTee. lNpuBeaeHWe KBagpaTuyHOM (Gopmbl K
AMaroHanbHoOMy BUAY MeToAoMm JlarpaHiKa.

42. 3aKoH MHepUUM KBagpaTUYHbIX GOpM.

43. Knaccndumkaums kBagpaTnuHbix dopm. Kputepuin Cunbsectpa.

44, Yncnosoe none. None KOMNAEKCHbIX Yncen.

45. [eomeTpuyeckoe npeacTaBieHMe KOMMIEKCHbIX YMcen n onepaunmn Hag HUMN.

46. TpuroHomeTpuyeckana popma KOMMNIEKCHOTO Ynca.

47. MoHATWE nepecTaHOBKU M NOACTAHOBKM.

48. BuHapHble onepaumun. NMoHATUA: NoAyrpynnbl, 06paTUMble SN1EMEHTDI.

49. MoHAaTne rpynnbl. Fomomopdusm. U3omopdpusm.

50. OnpepeneHune 1 obuMe CBOMCTBA KONELL.

51. Ffomomopdunambl Koneu, Tunbl Koneu,

52. MNoHATMe nonAa. XapaKTepucTukmn nons.

53. MHoro4neHbl OT O4HOW NepeMeHHON.

54. JeneHne mHOro4yneHos.

55. Teopema besy
56. Cxema lNopHepa
57. MHoOro4yneHbl OT HECKOIbKUX nepemeHHbIX, CMUMMeTpHn4YeCKkmne MHOro4vneHsbl.
58. MHorouneHbl Ha4 YNCIOBbIM NOAEM.
Kputepum oueHku:

- OUeHKa «OoTAn4HO» (5 6annoB) BbLICTABAAETCA, €CAM  CTYAEHT BAaAEeeT 3HAHMAMMU U
npeacTaBAeHMAMM NO PeLleHnio 3a4a4u; BbiIbop cnocoboB pelleHnsa 3a4aum rpaMoTHbIN; PacCysKaeHWs
HOCAT aprymeHTUPOBAHHbIA XapaKTep; MpPeaNoMKeHHble Ccnocobbl peweHus 3agayv  UMEeLT
nNpodeccMoHanbHyl0 HanNpaBAEHHOCTb;, CTYAEHT MNPOABAAET TBOPYECKMI MOAXO4 K  PeLeHuto
MOCTaB/IEHHbIX 33434, OTCYTCTBYIOT OLUMBKM;

- oueHKa «xopowo» (4 6annos) BbICTaBAAETCA, €CAW  CTYAEHT BAAAEeT 3HAHUAMU M
npeacTaBNeHUAMM MO pelleHuio 3adauvn; B Bblbope cnocobosB pelleHWs 3a4adun  AOMNycKaer
He3HauuTe/IbHble HETOYHOCTU, PaCCYKAEHMA apryMeHTUMPOBaHbl, pelleHUA HOCAT OCO3HaHHbIN
Xapakrep;

- OUEHKa «yaoBneTsopuTesibHO» (3 6anna) BbICTaBASETCA, €CAN  3HAHUA U NPeACTaBAeHUs
CTYAEHTa MO NPeasioKeHHOW 3aZaye HOCAT Pa3pO3HEHHbIN XapakTep; B Bbibope cnocoboB pelleHus
3aZa4M A0NyLEHbI OLMBKU; pelleHnsa HOCAT OrpaHUYEHHbIN, PENPOAYKTUBHbIN XapaKTep;

OIlEHKa «HEeyAoBIeTBOpUTENbHO» (0 OaMIoB) BBICTABISETCSA, €CIU  CTYACHT HMEET
CYyIIIECTBEHHBIE P00l B 3HAHMSIX W MPEJCTABICHUAX 10 MPEAI0KEHHON 3aaue; Mpu BEIOOpE
Croco0O0B PEIICHHs 3a]]a4H JIOMYIIEHBI OMMOKH; pacCyXIeHHs 0e310Ka3aTeIbHBbI.

2.2. TunoBble 32124 (MPAKTHYECKHUE 3aaAHMS)

Ne 1. MHo»ecTBa

BAPUAHT 1



1. A- MHOKecTBO BYKB B c/ioBe «abpakagabpa», B- MHOXKecTBO BYKB B c/loBe «abpuKoc», C- MHOXKeCTBO
OyKB B c/l0Be « POK», a D- mHoxecTBo umdp B uncne 12112212. YKarKute anemMeHTbl Cleayrowmx
MHoKecTB : a) AU B; 6) ANB; B) A\ B;r) CxD; a) mononHeHue K noamHoxectsy C 40 mHOecTBa B.

2.C nomoupbto anarpamm ditnepa- BeHHa npoBepbTe cnpaseanmsoctb paseHctea (A\B)NC=C\ (C
NB), ecMAN B, CcA,CnBEID

BAPUAHT 2

1.A-mHOKecTBO Undp B umcne 37453754, B- mHoKecTBO Lndp B uncne 873908839, C- mHOKecTBO Undp
B umcie 898898,a D- MHOXKeCTBO BYKB B CNOBE «Typ». YKAXKMUTE 3/1eEMEHTbI C/IeAYIOLMNX MHOXKECTB :a)A U
B; 6) A NB; B) A\ B; r) CxD ; a) AonosiHeHWe K nogmHoxecTtsy C 10 MHOKecTBa B.

2.C nomolwbio gruarpamm ditnepa- BeHHa npoBepbTe cnpaBeanmBocTb paBeHctea (C\ B) A =(A\ B)
NCecmBNCED,BcA CcA

BAPUAHT 3

1. A- MHOXeCTBO OYKB B C/I0BE «MOPOXKeHoe», B- MHOXKecTBO BYKB B C/10BE «PEMOHTY», C- MHOMECTBO
6ykB B cnoBe «mMop», a D- mHo)ecTBO undp B uncne 2233232332. YKaxKUTE 3/1eMEHTbI Cneayowmx
MHoKecTB :a)A U B; 6) A NB; B) A\ B;r) CxD; a) gononHeHue K nogmHoxecTtay C 10 MHOXecTBa B.

2.C nomolLLpio gnarpamm ditnepa- BeHHa npoBepbTe cnpasBeaMBoOCTb paBeHCTBa

C\A\B=(AUBUC)\ (AU B), ectun ANBNCE

BAPUAHT 4

1.A- MmHOoXecTBO uMdp B uncne 129112298 , B- mHoxkecTBO LMdp B uncne 45999485, C- MHOXKeECTBO
umodp B uncne 44545», a D- MHOXKeCTBO BYKB B C/NOBE «COH ». YKaXKUTe 3/IEMEHTbI CNeAyoWMX MHOXKECTB
:a)A U B; 6) AB; B) A\ B;r) CxD ; a) gononHeHune K nogmHoxectsy C 0 MHoKecTBa B.

2.C nomoupbto anarpamm dinepa- BeHHa NpoBepbTe CNpaBea/IMBOCTb PaBEHCTBA
AN(C\B)=CN(A\B),eciun Ac C, BcA
BAPUAHT 5

1. A- mHOXecTBO DYKB B C/10Be «arperat», B- MHOXecTBO OYKB B C/10Be «aBTOMaT», C- MHOXeCTBO OYKB B
cnose « BaTT», a D- MHoXecTBO Uundp B umcne «3344434». YKaxKknTe 31€MEeHTbI CeAyoLmMX MHOMXKECTB :
a) AUB;6)ANB;B)A\ B;r) CxD; a) aononHeHue K noamHoxectsy C 40 MHOXecTBa B.

2.C nomoubto anarpamm dinepa- BeHHa npoBepbTe CNpaBeaMBOCTb PAaBEHCTBA

B\ (BnA) =CN\(B \ A), ecn B = C, BNA#Z I, AnC# I

BAPUAHT 6



1.A- mHOKecTBO undp B uncne 55791991 , B- mHoxkecTBO LMdp B umcne 17722121, C- MHOKecTBO undp
B uncne 22221, a D- MHOXKecTBO BYKB B C/I0BE «BEK ». YKaXKUTE 3N1eMEHTbI CIeAYHOLLIMX MHOMKECTB :a)A U
B; 6) A NB; B) A\ B; r) CxD ; a) aonosiHeHWe K nogmHoxecTtsy C 0 MHOKecTBa B.

2.C nomoubto gnarpamm ditnepa- BeHHa npoBepbTe cnpaBen/MBOCTb PABEHCTBA:

CNB=(ANBNC)U(BNC\A), ectmANBNCED

BAPUAHT 7

1. A- MHOXecTBO BYKB B CNOBe «neKkuma», B- MHOXecTBO BYKB B COBe «CTeKA0», C- MHOXeCTBO OYKB B
cnose «10T», a D- MHOoXKecTBO Uundp B uncne 4455545, YKaxKuTe aieMeHTbl CIeayroLmnx MHOMXKECTB : a) A
U B; 6) AnB; B) A\ B;r) CxD; a)mononHeHue K noamHoxkectsy C 40 MHOXecTsa B.

2.C nomoubto anarpamm dinepa- BeHHa NpoBepbTe CNpaBea/IMBOCTb PAaBEHCTBA:

A\ (AU C)=(A\ B)"(A\ C), ecuBNCE D, B A, CcA

BAPUAHT 8

1.A- mHoXKecTBO undp B uncne 242464466, B- mHoxkectBo undp B uncne 55664465, C- MHOXKecCTBO
umdp B uncne 45544, a D- MHOXKECTBO OYKB B C/IOBE «KOT ». YKAXKUTE 3/IEMEHTbI C/1IelYIOLMX MHOMECTB :
a) AU B; 6) ANB; B) A\ B;r) CxD ; a) gononHeHune K nogmHoxectsy C A0 MHOXKecTBa B.

2.C nomoubto anarpamm dinepa- BeHHa NpoBepbTe CNpaBea/IMBOCTb PAaBEHCTBA:

(AN B)\C=(A\C)N(B\C), ecrm ANB%= T, Cc (AN B)

BAPUAHT 9

1.A-MHOecTBO ByKB B c/ioBe «6ubnnoTeKka», B- mHOXecTBo ByKB B cnoBe «poHoTeKa», C- MHOMKECTBO
O6yKB B c/noBe « HOTa», a D- mMHoxecTBO UMdp B umcne 556556. YKaxuTe 3nemMeHTbl Cneaytolmx
MHoOKecTB : a)AUB; 6)A NB; B) A\ B;r) CxD; a) aononHeHue K nogmHoxectsy C 10 MHOXecTBa B.

2.C nomoLpto anarpamm diinepa- BeHHa npoBepbTe CNpaBesIMBOCTb PAaBEHCTBA:

(B\A)\C=B\ (A U C), ectu ArB# T, BNC# T, AN C=

BAPMAHT 10

1. A- mHOXecTBO Umndp B uncae 9986776, B- mHoxkectBo Lmdp B uncne 23282988, C- MHOXKecTBO Undp B
uncne 3222332, a D- MHOXKeCTBO BYKB B C/IOBE KKUT ». YKaXKUTE 3/1EMEHTbI CeyIOLLNX MHOMKECTB : a) A
U B; 6) ANB; B) A\ B;r)CxD ; a) aononHeHue K noamHoskectsy C A0 MHOecTBa B.

2.C nomoupbto anarpamm inepa- BeHHa NnpoBepbTe CNpaBea/IMBOCTb PAaBEHCTBA:

AN(BNC)=B\(A\C), eciuCc B,Bc A



Ne 2. Matpuubl. Onpegenutenu

B-1

1. Boiumncnutb matpuuy:

1 2 L1 0 -1 -3 4
D=4C-(AB), rae A=| =1 O ,B{ j C=|2 6
0 2 -2
2 1 -1 2
1 2 3 4
2 3 7 10
2. Bblumncnntb onpegenutens:
3 5 11 16
2 -1 7 7
1 02 00
3. HaiiTn paHr matpuupbl: A=|0 1 0 2 O
2 0400
1 3 4
4. HaitT o6paTHyto maTpuLLy: A= 2 0 3
-2 1 -3

5.P X
eLnTb YpaBHeHMeE: (2 1 (1 3}

B-2

1. BbluMCANUTb MaTpuLy:

1 1 2 3 5 01 2
D:(3BC)T -2A?, rpe B=|0 2 , A=|-2 0 4 ,C :( j
4 5 -1
0 -3 1 1 -2

3 6 5
5 9 7
6 12 13
4 6 6

2. BbluMcanTb onpeaenvTens:

o1 O o0 o




3

3. HaiAiTn paHr matpuupbl: 1

4. HaiTn obpaTHYO maTpumLy:
5. PewunTb ypasHeHMe: (

B-3

1 -2 1
C=|3 2 -1
5 0 -2

2

2. Bbluncnntb onpegenutens:|q

2

1

3. Hantn paHr matpuupl: A=

4. Halitn obpaTHyto maTpuuy: A=l0 2

5. PewnTb ypasHeHue: X X (

B-4

1 -2
2 3

-2

A S Dy

.
3
5
2 -3
2 -4
1 0

x5 3)

3 21 0 1 2
1. Boluncnntb matpuuy: D=2A"B+3C?, rae A= , B= ,

g W

w N -

-1 0 2 -1 2 1

1

-2 1

1 2

1 -

2 3 6

316

1 2 6

0 -1 2
-1

1 0 1



2 4 -5 2 4 4 1
1. Bblumcants matpuuy: D=(A+2E)-BC",rze A=|0 1 6 |,B=|1 -3|C=|4 3
1 5

2 4 4 2 0

2 5 4 -7

-5 2 3 6

2. Bblumncantb onpegenvrens: 3 7 -1 0

6 6 2 4
2 2 -1 1
) 4 3 -1 2
3. HalTu paHr matpuubl: 8 5 -3 4
3 3 2 2

2 31
4. HainTn o6paTHyto maTpuuy A=|5 8 2
1 2 1

4 -2 1 5
5. PewunTb ypaBHeHwe: X =
4 7)) -4 2

B-5
2 0
1 T R I e Fo s PR
.B . = - = = ey J—
bluMcAnTb matpuuy: D=(BC)' -6A°, rae 3 o) 5 4 0
2
3 3 0 2
3 2 -2 0
2. BbluMcanTb onpegenvtens:
-1 0 1 3
-1 2 3
4 3 2
3. HalATn paHr matpuupbl: A=|0 2 1 1
0 0 3
3 1 4

4, HaﬁTmo6paTHy|omanmu,y:A= 1 -1 0
-1 2 6



-1 0 1 2
5. PewunTb ypaBHeHue: X =
0 2 -3 4

B-6

1
1. BbiuncanTb matpuuy: D= BC+(3A%), rae A=|0
3
2 1 -3
:[2 -1 0]
1 3 3 3
-2 2 2 2
2. Boluncauntb onpegenurtens: o o 3 5
2 2 2 4
1 2 3
3. HaiiT paHr matpuupbl: A=|2 4 6
3 69

12}

7

4. Halitn obpaTHyto maTpuuy: A=|6 3 4
5 -2 3

3 2 2 -4
5. PewnTb ypasHeHne: X =
(5 —4} (6 8 ]

B-7

4
1. BblumMcnutb maTpumuy: D=ABC-(2E)", rae B= (1
2 1 4 7
1 4 -3 2
4 1 1 -2
5 2 3 8

2. Bblumcantb onpegenutens:

1 -2
2 1
1 4
4 0

-1 2

J a

N O W

=)

N O -

|
[HEN

w

P O



1 3 -1 2
3.Hai/’|TMpaHrmanV|u,b|:A= 2 -1 3 5

1 10 -6 1
4 -1 2
4. Halitn obpaTHyto maTpuuy: A=|1 1 -2
0O -1 3
-3 1 3 4
5. PewunTb ypaBHeHMe: X =
-5 -5 5 2
B-8
1. Bbiuncnutb matpuuy:
30 44 0 1 -1 0
D=ABC-(2E)", rae A= 01 52( j,CZ 0 2 1
1 -1 2
2 1 2 31
-2 1 0 -1
1 2 0 2
2. Bblumcantb onpegenutenb:
-2 -1 1 1
2 2 3 2
1 3 -1 2
3. HaiiT paHr matpuupbl: A=/2 -1 3 5
1 10 -6 1
-4 2 1
4. Halitn obpaTHyto maTpuuy: A=|-2 0 -1
-1 1 2

3 2 2 -1
5. PewunTb ypaBHeHwe: X =
S AT

B-9



3 0 1
1. Bblumcauts matpuuy: D=(A+2E)-BC",rae A=| 1 -2 -1|, B=
-1 3 2
0 -2
C=|-11
3 3
-2 1 2 -1
1 2 0 2
2. Bblumucnntb onpegenutenb: 2 11 1
2 0 3 2
2 2 -1 1
] 43 -1 2
3. Hantu paHr matpuubl: 8 5 -3 4
3 3 2 2
-4 1 1
4. Halitn obpaTHyto maTpuuy: A=|-2 0 -1
-1 1 2

3 2 1 2
5. PewunTb ypaBHeHwe: X =
2 1 -3 4

B-10

1. BblumMcnuTb maTpumuy:

0 2
D=(BC) -6A% rae A=[’ ©] c=|a ca|p=[3 1O
1 -3 L 2 1 -1

-2 1
2

-2 -1
2 0

2. Bblumcantb onpegenutens:

w Rk, o N
N R e

3. HaltTu paHr matpuubl:

4 3 2 2
A=|0 2 1 1
0 0 3 3

4. Halitn obpaTHyto maTpuuy:

-2 3
1 0],
-1 2



-4 1 1
A=| 2 0 -1
-1 1 2

5. PewnTb ypaBHeHMe:
-3 -1 2 -
X:

3 o)

B-1

Ne 3. CNIAY

2x,+x, +x; =11
1.PewnTb MeTogOM O6paTHOM MaTpuLbl: 1X;  + 2x, =15
3x; +x, +2x, =14

2x, —3x, —x;=—6
2.Pewwmntb ¢ nomouubio popmyn Kpamepa: §3x; +4x, +3x; =-5
X X, +x;=—2
3x, +2x,+x;=5
3.PewnTb meTogoMm Maycca: 1x; +x, —x; =0
4x, —x, +5x, =3
2x, +x, +4x;—x, =0
4.Haittn ®CP: <x; +5x, +5x; —4x, =0
3x, +2x,—3x, =0
B-2
2x,+x, —2x,=5
1.PewunTb MeTogom obpaTHoW maTpuubl: 43X, —2x, +3x, =4
2x, —3x, +5x; =1

-2x+x, =-6

2.PewnTb C nomoubio dopmyn Kpamepa: | x; — 2x2 —X; = 5

3x; +4x, —2x, =13

X, —X,+x,=06
3.Pewntb meTogom laycca: 4 X; —2x, +x; =9
X, —4x,—2x,=3
4x, +3x, +2x;, +5x, —2x, =0

4.Haittn ®CP: <x; + X, + X3 +x, +x, =0
9x, +8x, +7x,+7x, +6x, =0

X +x,+x,=4
1.PewwmnTb METOAOM 06PaTHOI MaTPHLpl: 3 2X; — X, + X3 =—1
4x, —x, =1



X, +2x,+3x; =6
2.Pewntb ¢ nomotbto dopmyn Kpamepa: §2x; +3x, —x; =4
3x, +x, —4x, =0

X, +2x,+x; =8
3.Pewwmntb meTopom Maycca: §—2x; +3x, —3x; =—5
3x;, —4x, +5x, =10

X, +2x,+3x, +4x, =0
4.Haittn ®CP: < 2x, +3x, +4x, +x, =0
3x, +4x, +x,+2x, =0

3x, +2x, —x; =4
1.PewnTb MmeTogoM 06paTHOM MaTpULbl: § 2X; +5x, —3x; =—2
X, —5x, +2x,=6

2x, +x,+x; =11
2.Pewwmntb c nomowbio popmyn Kpamepa: 1x; + 2x, =15
3x, +x, +2x; =14

2x,+x,—x;=0
3.Pewwmnts MmeTogom Maycca: 3x, +4x, =6
x, + x;=1

Sx, +3x, +x;+x, —7x; =0
4.Haittn ®CP: 3 3x; +2x, +x; +x, —3x; =0
X +x,+x;+x,+x, =0

3x, +2x,+x;=5
1.PewnTb MeTo40M 06paTHOM MaTpuLbl: X, + X, —X; =0
4x, —x, +5x, =3

2x,+x,—2x,=5
2.Pewntb ¢ nomotpto dopmyn Kpamepa: §3x; —2x, +3x; =4
2x, —3x, +5x; =1

2x, —3x, —x; =—6
3.Pewwmtb meTopom Maycca: §3x; +4x, +3x;, =—5
X X, +x;=-2

2x,+4x, +2x, —2x, +2x, =0
X, +2x, —=5x; +x, +2x, =0
X +2x, +7x;—4x, +x;, =0
X, +2x,+3x;—2x,+x, =0

4.Hantn ®CP:



X, —X,+x,=6
1.PelunTb METOLOM 06PATHOI MaTPULpI: 3 X; — 2X, +X; =9
X, —4x,—2x;=3
X +x,+x,=4
2.Pewntb ¢ nomotpto dopmyn Kpamepa: < 2x; —x, +x; =—1
4x,—x, =1
-2x,+x, =-6
3.Pewntb meTogom Maycca: X, —2X, —X; =5
3x, +4x, —2x, =13

3x, —x, +4x, +4x, —4x, =0

4.Haiitn ®CP: <x;+x, — 3x,—x;=0
4x, —2x, +6x; —3x, —4x, =0
B-7 K-2

X, +2x,+x;=8
1.PewnTb MeTogoM 06paTHOI MaTpuLbl: 3 —2X; +3x, —3X; =—5

3x, —4x, +5x, =10

3x, +2x, —x; =4
2.Pewntb ¢ nomoupto dopmyn Kpamepa: < 2x; +5x, —3x; =—2
X, —5x, +2x, =6

X, +2x,+3x; =6
3.PewnTb meTogom laycca: §2x; +3x, —x; =4
3x, +x, —4x, =0

3x;, —2x, +3x; —3x, =0
4.Haittn ®CP: <3x; —2x, —x;+x, =0
X, —X, +2x,+5x, =0

B-8

2x,+x,—x,=0
1.PewnTb MmeTogom o6paTHO MaTpuubl: 43X, +4x, =—6
x + x=1

3x, +2x,+x; =5
2.PewnTtb ¢ nomoubio dopmyn Kpamepa:  x; +Xx, —Xx; = 0
4x, —x, +5x; =3
2x,+x, +x; =11
3.Pewntb metopom laycca: 1x; + 2x, =15
3x, +x, +2x; =14
2x,+x, +x;+x, =0
4.Haittn ®CP: X, —x3+2x, =0
2x,+2x, + 3x,=0

B-9



2x;, —3x, —x; =—6
1.PewnTb meTo0M 06paTHOI MaTpuLbl: 3, +4x, +3x; =—5
X X, +x;=-2
X, —X,+x,=06
2.Pewntb ¢ nomowwpto dopmyn Kpamepa: §x; —2x, +x; =9
X, —4x,—2x,=3
2x, +x, —2x,=5
3.Pewwmntb meTopom Maycca: 13x; —2x, +3x, =4
2x, —3x, +5x; =1
3x, +x,—x,—2x, =0
4 Hahtm dCP: <1 72 73 4
X +x,—x;+2x,=0

B-10

-2x,+x, =-6
1.Pewntb meTogOM 06paTHOM MaTpULLbI: § X; — 2x2 — X3 = 5
3x, +4x, —2x, =13

X, +2x,+x; =8
2.Pewwmntb ¢ nomoubio popmyn Kpamepa: {—2x; +3x, —3x; =—5
3x, —4x, +5x, =10
X +x,+x;,=4
3.PewnTtb MmeTogoM Maycca: 2x; —X, +Xx; =—1

4x, —x, =1

X +x,+x;+x,=0
4.Haittn ®CP: < 2x, +2x, + x;+2x, =0
x—-x, — x,=0

Ne 4. BeKTOpHble NpPOCTpPaHCTBA

B-1. O6pasyeT AM NUHENHOEe MPOCTPAHCTBO 334aHHOE MHOMKECTBO, B KOTOPOM onpeaesieHbl Cymma

no6bix Asyx anemertos & n D v nponsseaenme nioboro anementa A Ha no6oe uncno A?

MHOKEeCTBO BCEX BEKTOPOB TPEXMEPHOro NPOCTPAHCTBA, KOOPAMHATbI KOTOPbIX — Lie/ible YMcna; CyMma
a+b, npoussegetune A-a.

B-2. ObpasyeT /M NIMHENHOE MPOCTPAHCTBO 3aJaHHOE MHOMKECTBO, B KOTOPOM onpeneseHbl CymMma

no6bix Asyx anemertos & n D v nponsseaenme nioboro anementa A Ha no6oe uncno A?

MHoXecTBO BCeX BEKTOPOB, NeXKalWnx Ha O,D,HOI)'I ocHn; cymma a-+ b, npounsseneHue /1 -d.



B-3. O6pasyeT AM AUHEHOEe MPOCTPAHCTBO 334aHHOE MHOMECTBO, B KOTOPOM onpeaesieHbl Cymma

Nobbix ABYX 3nemeHTos d U bw npousseseHue Nto6oro anemeHta & Ha noboe uncio A ?
MHOXECTBO BCEX BEKTOPOB TPEXMEPHOro NpocTpaHcTea; cymma a - b, nponseeperve A- Q.

B-4. ObpasyeT /M NMHENHOEe MPOCTPAHCTBO 33JaHHOE MHOMKECTBO, B KOTOPOM onpeaesneHbl Cymma

NtobbIX ABYX 3nemeHToB A 1 b u npoussegeHue noboro snementa d Ha awboe Yyncao A?

MHOXKecTBO BCex ynopagoyeHHbix HaboposB ns N uucen a=(X1,X2,...,Xn), b:(yl,yz,...,yn);
cymma ()(1 +YL X +Y 0 X, + yn), npounsseaeHne (ﬂ,xl,ixz,...,ﬂxn).

B-5. ObpasyeT AN nMHeHOe NPOCTPAHCTBO 3a4aHHOE MHOMKECTBO, B KOTOPOM onpefeneHbl cymma

NtobbIX ABYX 3nemeHToB d 1 b u npoussegeHne noboro snementa d Ha awboe Yncao A?

MHOXKecTBO BCex ynopagoyeHHbix HaboposB 13 N uucen a=(X1,X ,...,Xn), b:(yl,yz,...,yn);
cymma()(lyl, Xo Y5y Xnyn), npousseaeHune (Axl,ﬂxz,...,ﬂxn).

B-6. ObpasyeT /M /IMHEMHOE MNPOCTPAHCTBO 33Z@aHHOE MHOMKECTBO, B KOTOPOM ornpeaesieHbl Cymma

No6bix AByx anementos A u D v npousseaerme noboro snementa & Ha no6oe uncno A?
MHOeCTBO BCEX AMaroHaNbHbIX MaTpuL, a:(aik), b =(b|k ), ILk=12,...,n; cymma (aﬂ( + b.k ),
npousseaeHune (/laik).

B-7. ObpasyeT M NIMHENHOE MPOCTPAHCTBO 33[laHHOE MHOMKECTBO, B KOTOPOM ofpeaesieHbl cymma

No6bix AByx anementos A u D v npousseaenme noboro snementa & Ha noboe uncno A?
MHOKeCTBO BCex KBaApaTHbIX MaTpuL, a:(a,.k), b=(blk), Lk=12,...,n; cymma (aﬂ( +b|k),
npousseaeHune (ﬂ,- a,k)

B-8. O6pasyeT /N NMHEMHOe MNPOCTPAHCTBO 3a4aHHOE MHOMKECTBO, B KOTOPOM OnpeaesieHbl Cymma

No6bIX ABYX 3/1EMEHTOB adwu b 1 npounsseneHue noboro snementa d Ha noboe UMCNo /1?

MHOECTBO BCEX HEBbIPOXAEHHbBIX MaTpUL, a:(aik), b=(blk), Lk=12,...n; cymma
(aik ) . (blk ), npoussegeHue (/”taik )

B-9. Ob6pasyeT /M NIMHENHOE MPOCTPAHCTBO 3aJaHHOE MHOMKECTBO, B KOTOPOM onpefeseHbl CymMma

no6bix Asyx anemertos & n D v nponsseaenme nioboro anementa A Ha no6oe uncno A ?

MHoecTBO BCeX CUMMETPUYHBIX MaTpuL, a:(a,.k) (a]k =a, ), b :(buk) (buk :bki)'
ILk=12,...,n; cymma (a]k + b:k)' npousseaeHue (ﬂ,a,.k).

B-10. O6pasyeT M NUHENHOE NPOCTPAHCTBO 334aHHOE MHOXECTBO, B KOTOPOM onpeaefieHbl Cymma

no6bix Asyx anemertos & n D v nponsseaerme nioboro anementa A Ha no6oe uncno A ?

MHOXecTBO BCeX LebIX Ymcen; Cymma a-+ b , nponssegeHune ﬂu -d.



Ne 4. /luHeiiHble onepaTopbl. KBagpaTuuHbie popmbl

B-1
I. HainTn cobcTBEHHbIE 3HAYEHUA U COBCTBEHHbIE BEKTOPbI MATPULL: 100 1
Il. MpuBecTM K KaHOHWYECKOMY BWAY KBagpaTuuHble (OPMbl, 33a[aHHblIE CBOMMM MaTpPULAMK U
BbIACHUTb, ABAAETCA /AW KBagpaTuyHasa ¢opma, 3HaKoonpeaeneHHoW (ucnonb3ya | Kputepui):
lll. BblACHMTb, ABAAETCA NX KBaApaTMyHaa ¢opma, 3agaHHas CBOEM MaTpuLen, 3HaKoonpeaeneHHoM
(ncnonb3ya kputepuin Cunbeectpa): 2 50
B-2
0 001
. 0010
I. HaliTn cobCcTBEHHbIE 3HAYEHUA N COOCTBEHHbIE BEKTOPLI MaTPULL:
0100
1 000
Il. MpuBeCcTM K KaHOHWYECKOMY BMAY KBagpaTuMuHble ¢OpMbl, 33ahaHHble CBOMMM MaTpPULAMU U
BbIACHUTb, fABAAETCA /AW KBagpaTuyHasa ¢opma, 3HaKoonpeaeneHHoW (ucrnonb3ya | Kputepui):
2 3 =2
3 1 =2
-2 -2 3

Il. BbIACHWTb, ABASETCA M KBaZpaTU4YHas ¢opmMa, 3afaHHasA CBOEM MaTpuLLel, 3HaKoonpeaeneHHoM

1 1 -2
(ncnonbsya kputepuit Cunbsectpa): |0 -2 1
3 -1 4

B-3



I. HainTn cobcTBEHHbIE 3HAYEHUA U COBCTBEHHbIE BEKTOPbI MATPULL:

= O O -
o - = O
O - = O
_ O O -

Il. MpuBecTM K KaHOHMYECKOMY BMAY KBaApaTUyHble GOPMbl, 33ZaHHble CBOMMW MATPULAMKU U
BbIACHWUTb, fABASETCA /M KBagpaTMyHaa ¢opma, 3HaKoonpeaeneHHon (ucnonb3ya | KpuTepwi):

5 —4 -2
—4 5 2
—2 2 2

Il. BbIACHWTb, ABNAETCA M KBaApaTU4YHas popma, 3afaHHasA CBOEM MaTpuLen, 3HaKoonpeaeneHHoM

-1 -3 4

(ncnonb3ya kputepuit Cunbeectpa): | 2 6 1

-1 2 7

B-4

1 -1 -11
o -1 1 -11
I. HaltTn cobcTBeHHble 3HaYeHUA 1 COBCTBEHHbIE BEKTOPbI MaTpULL: L1 11
1 1 1 1

Il. NMpuBecT K KaHOHMYECKOMY BMAY KBaapaTuyHble GOPMbl, 3aAaHHble CBOMMM MaTpULAMKU WU

BbIACHWUTb, ABASETCA /M KBagpaTMuHaa ¢opma, 3HaKoonpeaeneHHon (ucnonb3ya | Kputepwi):
1 -2 2

-2 1 2

2 2 1

Il. BbIACHWUTb, ABAAETCA NN KBaApaTuyHan popma, 3a4aHHaA CBOEN maTpuLen, 3HaKoonpeaeneHHoM

1 -2 1

(ncnonb3ysa kputepuit Cunbeectpa): [3 2 -1

5 0 -2

B-5

3 -1 0 O
. 1 1 0 O
I. HaiiT coB6CTBEHHDbIE 3HAYEHMA 1 COBCTBEHHbIE BEKTOPbI MaTpPWLL: 3 0 5 -3
4 -1 3 -1

Il. NMpuBecT K KaHOHMYECKOMY BUAY KBagpaTuyHble $OpMbl, 334aHHble CBOMMM MaTpULAMKU U

BbIACHWUTb, ABASAETCA /M KBagpaTMuHaa ¢opma, 3HaKoonpedeneHHon (ucnonb3ya | Kputepwi):
3 21
21 2

1 21



IIl. BbIACHWUTDb, ABNAETCA NN KBagpaTuiHaa Gdopma, 3aaHHan CBOe MaTpuLen, 3HakoonpeaeneHHoOM

2 3 5

(ncnonb3yna kputepuit Cunosectpa): [—2 0 4

1 1 -2

B-6

0 -1 1 1
o -1 0 1 1
I. HalTn cobcTBeHHble 3HAYEHUs M COBCTBEHHbIE BEKTOPbLI MATPULL: 1 1 0 1
1 1 -10

Il. MpuBecTM K KaHOHWYECKOMY BWAY KBagpaTuuHble (OPMbl, 33a[aHHbIE CBOMMM MaTpPULAMK U

BbIACHWUTb, fABASETCA /M KBagpaTMyHaa ¢opma, 3HaKoonpedeneHHon (ucnonb3ya | KpuTepwi):
2 1 -1

1 1 2

-1 2 1

Il. BblIACcHWTb, ABNAETCA M KBaApaTUyHan popma, 3aaHHanA CBOEM maTpuLen, 3HaKoonpeaeneHHoM

2 3 5
(ncnonbsya kputepuin Cunbsectpa): [—2 0 4
1 1 -2
B-7
1101
. 1011
I. HaliTn cobCcTBEHHbIE 3HAYEHUA N COOCTBEHHbIE BEKTOPLI MaTPULL: 110 1
1011
Il. MpuBeCTM K KaHOHWYECKOMY BWAY KBagpaTuuHble ¢OpMbl, 33aZaHHble CBOMMM MATPULAMU U
BbIACHUTb, fABAAETCA /AW KBagpaTuyHasa ¢opma, 3HaKoonpeaeneHHoW (ucnonb3ya | Kputepwui):
2 31
3 5 2
1 2 3

Ill. BbISCHWUTb, ABAAETCA 1N KBagpaTUYHAA popma, 3a4aHHaA CBOEM MaTpuLei, 3HakoonpeaeneHHon

2 4 -5
(ucnonbsya kputepuin Cunosectpa): [0 1 6
2 4 4

|. HaiTn cobcTBEHHbIE 3HAYeHUs U COBCTBEHHbIE BEKTOPbI MaTpULL:

O O B
_ O = O
O O -
= O = O



Il. NMpuBecT K KaHOHMYECKOMY BMAY KBagpaTuuHble GOPMbl, 33JaHHble CBOMMWM MaTpULaMu U

BbIACHWUTb, SBASETCA /M KBagpaTMyHaa ¢opma, 3HaKoomnpeaeneHHoW (ucnonb3ya | Kputepwi):
1 2 2
2 1 =2
2 -2 1

Il. BbIACHWTb, ABNAETCA M KBaApaTU4YHas popma, 3agaHHasA CBOEM MaTpuLen, 3HaKoonpeaeneHHoM

2 -10
(ncnonbsyna kputepwuii CunbBectpa): | -1 2 1
0o 1 2
B-9
1111
0101
|. HaliT cobcTBEHHbIE 3HaYeHUA U COBCTBEHHbIE BEKTOPbLI MaTPUL;:
1 010
1111
Il. MpuBectTM K KaHOHWYECKOMY BWAY KBagpatTuuHble (OpPMbl, 33a[aHHblIE CBOMMM MaTPULAMKU U
BbIACHUTb, ABAAETCA /AWM KBagpaTuyHaa ¢opma, 3HakoonpeaeneHHoW (ucnonb3ya | Kputepui):
-1 2 -3
2 3 2
-3 2 -7

Il. BbIACHWTb, ABNAETCA NN KBaApaTUyHan popma, 3aaHHanA CBOEN maTpuLen, 3HaKoonpeaeneHHoM

1 -1 0

(ncnonbsya kputepuit Cunbsectpa): [0 2 1

2 -3 1

B-10

1 0 O
o 0 0 -1
I. HaiiT coB6CTBEHHbIE 3HAYEHMA 1 COBCTBEHHbIE BEKTOPbI MaTpWLL: 100 1
0 11 0O

Il. NMpuBecT K KAHOHMYECKOMY BWAY KBagpaTuyHble (GOPMbl, 33JaHHble CBOMMWM MaTpULaMu U
BbIACHWUTb, SBASETCA /M KBagpaTMyHaa ¢opma, 3HaKoonpegeneHHoh (ucnonbsysa | Kputepwi):

1 2 2
2 1 =2
2 =2 1

1. BbIACHWUTb, ABAAETCA N KBaApaTuuHaA Gopma, 3aJlaHHan CBOE MaTpULLei, 3HaKoonpeaeneHHOM
-1 2 1
(ucnonbsya kputepuit Cunbsectpa): | 2 1 2
1 2 -1



Ne 5. KomnaneKkcHble yMcna

B-1

1.[laHbl KOMNNEKCHble Yncna Z; = 241 m Z,= 4 — 31 . Haiitu a)Z,+12,,6)2,—2,,8)Z,*Z,,7)

2.Pewntb ypasHeHune (1+i)x+(-2+5i)y=-4+17i

6
3.Haiitu §+i£
2 2

B-2
1.[aHbl komnnekcHble uucna Z, =2—4i v z, =—1-3i. Haittn a) 2,+2,6)Z,—72,,8)Z +Z,,r)
— YA

2,-2,, 8.
Z2

2.PewnTb ypaBHeHne 3(x-iy)-27+17i=4xi-7y

3.Hantn (\/é—i)s
B-3

1.0aHbl komnnekcHble uncna Z, =4—3i u 2, =2+4i.Haittwa)Z, + Z,,6)Z, — Z,,8) Z; * Z,, )

2.PelwnTb ypaBHeHne 6(y+xi)-14=2x-3yi
~ 1 o 1¢1 oY) 110
3.Hamty [ﬁ(cosw +1sin57°)]

B-4

1.[laHbl KOMNNEKCHbIE Yncna Z; =—2+5iun Z,= 6—4i . Haiitn a) Z,+2,6)Z,—2,,8)Z,-1,,1)



2.PelwnTb ypaBHeHue (6—2i)x—(3+4i)y =-18-4i

3.Haitm (1+i)5
B-5

1.[laHbl KOMNNeKcHble uncna Z, =6—1i v z, =4+45i. Hantma)Z, +7,,6)Z, — Z,,8)Z, - Z,, 1)

— Zl
Zl ° Zl ’ A)_
ZZ

2.PewnTb ypaBHeHue (5+ i)X+(4—3i) y=—6-"5i

3.Haiimn  (1-iv/3)°

B-6

1.[laHbl KOMNeKcHble ucna 2, =5—2i n Z, =7+1 .Haitwa)Z, + Z,,6)Z, — Z,,8) Z, * Z,, 1)

Z - Zl,,u,)—.
Z,

2.Pewintb ypasHeHne 2x(1+i)+y(5-3i)=4i(x+y)—(x—y)+5i—1

3.Haitn (2+i\/ﬁ)6

B-7

1.0aHbl KomnnekcHble yncna Z, =5—-3i u 2, =2+1 .Hanma)Z, + 7,,6)Z, — Z,,8)Z, - Z,,T)
-

Z,+7,,p)—.
1 1 22

2.Pewntb ypaBHeHne 10+3x+6xi-9i=-4y+3yi

3.Haitu [\/E (cos (-50)+i sin(-50)]*

B-8

1.0aHbl KomnnekcHble uncna Z, =—4+5i u 2, =1+42i .Hanmma)Z, + Z,,6)Z, — Z,,8)Z,; - Z,, 1)

Zi-Z,,n)—.
1 1 ZZ

2.Pewntb ypaBHeHne 10+3x+6xi-9i=-4y+3yi



) 0
3.Haitn (1+I\/§)2
B-9
1.[laHbl KOmnnekcHble uncna Z, =2—51 n 2, =1-3i .Haitwa)Z, + Z,,6)Z, — Z,,8) Z, - Z,, 1)

Z, -7 )—Zl
-Z,,m)—.
1 1 7

2
2.PewnTtb ypaBHeHue (3+ 2i) X+ (5— 2i) y=11+72i
3.HaifT  [5(cos 36°+i sin 36°)]°
B-10

1.[aHbl komnnekcHble uucna Z, =2—3i n z, ==1+2i . Haittn a) 2,+2,6)Z,—72,,8)Z +Z,,r1)

J— Z]_
Z+Z,,n)—.
Z,

2.Pelwntb ypaBHeHue (2 —3i) X +(1+ 4i) y =3-10i

Ne6 Ipynnbi. Koabua. Mons

B-1

1. O6pasyeT M KobLO (No/1e) OTHOCKUTE/IbHO YMC/IOBbIX OMEPALMIA CIOMKEHUA U YMHOMEHNA MHOMKECTBO
paLnoHabHbIX Yncen?

2. Onepauma * Ha mHoxecTBe M = {a, b, c, d} 3agaHa Tabanuen Kann. NpoBepbTe ABNAETCA M 3Ta
onepauus KOMMYTaTUBHOW, CYLLLECTBYET I eAUHNYHBIN 1 06paTHbIN 31eMeHTbI?




B-2
1. 06pa3yeT 1 KO1bUO (none) OTHOCUTE/IbHO YNC/NIOBbIX OI'IEpHLI,VIVI CNNIOXKEHNA N YMHOXKEHNA MHOXKECTBO

yncen snga a + b\/§ , TAe a u b—nwobble paunoHabHble Yncna.

2. [okKasaTb, 4TO Trpynna BCex [AEWCTBUTE/NbHbIX 4YMCEN MO CAOoMeHuo (agauMTMBHaAA rpynna
OENCTBUTENbHBIX Yyncen) nsomopdHa rpynne nonoXKUTENbHbIX AEUCTBUTENbHbIX YUCEN OTHOCUTENIbHO

YMHOeHUA. (YKasaHue: paccMoTpeTb cooTBeTcTBMe d <> |g a)
B-3

1. O6pasyeT A1 KoNbLO (N0/1e) OTHOCUTEIbHO YNCNOBLIX OMEPALNIA CNOMKEHUA N YMHOMKEHUA MHOMECTBO

3

yncen snga d + b\/§ , rae a u b— ntobble pauMoHanbHble Yncna.

2. CocTaBUTb TabaunLy YMHOXEHUS AN1A rPynmnbl NOACTaHOBOK CTeneHu 3.
B-4

1. O6pasyeT M KoNbLO (NoNe) OTHOCUTENLHO OMNEpPaLMi CAOKEHNUA U YMHOMKEHUA MaTPUL, MHOXECTBO

a 0
M maTpuL, BUaa , Tae a,b — nobble gelicTBUTENbHDBIE YMCAA.

0 b

2. Obpa3syeT n rpynny mHoxecTtBo anemeHtoB M={a,b,c,d,e] oTHOCUTENbHO OnepauumM YMHOXKEHUs
3a4aHHOM Tabanuen:

X a b c d e

b c d e a b

c d e a b c

d e a b c d

e a b c d e
B-5

1. O6pasyeT M KoMbLO (None) OTHOCUTENLHO OMepaLMii CAOKEHNA U YMHOMKEHUA MaTPUL, MHOXECTBO

a b
M maTtpu, Buga , Tae a, b— nobble gencTBuUTENbHbIE YNCAA.
a

—b



2. MoKasaTtb, YTO BCe Tpynmnbl, coAepKalime Tpu 3nemMeHTa (rpynnbl TPETbero nopaaKa), N3omMmopdHobl
mexay coboir.

B-6
1. 06pa3yeT 1 KO1bUO (none) OTHOCUTE/IbHO YNCNOBbIX OI'IEpHLI,VIVI CNNIOXKEHNA N YMHOXKEHNA MHOXECTBO

ymucen smpa X+ y\/E, raex,y € Q

2. O6pa3yeT Ny rpynny OTHOCUTE/IbHO onepaunm YMHOXEHNA YNCEN MHOXKECTBO KOMMNEKCHbLIX Yucen

M= {l, -1i,- i} (i— mHUMmas eanHmLa)? (MoxHo no Tabaunue Kanu)
B-7

1. O6pa3yeT 1 KO1bUO (none) OTHOCUTE/IbHO YNC/IOBbIX onepau,mﬁ CNNIOXKEHNA N YMHOXEHNA MHOXKECTBO

yucen snpga X+ y§/§, raex.y € Q;

2. ObpasyeT nu rpynny MHoxecTBo anemeHToB M={a,b,c,d,e] oTHOCUTENbHO ONEepauun YMHOMKEHUS
3aJaHHOM Tabaunuen:

b e b a d b
c d c d a c
d b a c e d
e a c b d e

Ne5 MHorouneHbl
B-1
1. Pazpenutb mHorouner 2X8 +3x% — x* +6x* + x* —3x+17 Ha ggyuneH x=1 no cxeme FopHepa.

2 Pazgenutb mHorouneH X° —2X° +2x* —5x3 +2x? —2X—2 Ha gByuneH x=-2 MeTOLO0M «AeNeHUs
yrnom»

3. Haitt HOZL mHorouneHos X° —42x* +441x? — 400 X3 — X2 —-9x+9.

4 HaiiTu uenble KOPHU MHOroYNEHA X6 - X5 —8X4 + 2X3 +13X2 —X—6



B-2
1. Pazgenntb mHorouneH 3X° +4x° —2x* +3x% + x? —3X+4Ha gsyuneH x=1  no cxeme FopHepa

2 Pazgenutb mHorouneH 2X° —3x° +5x* —5x3 +4x* —2X—6 Ha AByuNneH x=-2 METOA0M «AeNeHNs
yraom»

3. Haittu HO, mHOroYneHos X6 —38X4 —I—?:G].X2 —900 u X3 — 2X2 —X+2
o 6 5 4 3 2
4 Haitu uenble KopHU mHorouneHa X +3x° =12X" —6Xx° + 21X +3x—108-3
B-3
1. Pazgenntb MHOro4YneH 2X° +x° =5x* = x3 + x?* —2X+5Ha ABydneH x=1 no cxeme opHepa.

2 Pazgenutb mHorouneH 4X°% —3x° +2x* — X3 +4x% —2X —3 Ha gByuneH X=-2 METO40M «AeNeHNs
yrnom»

3. Haiitn HO/l mHorouneHos X6 —42X4 + 441X2 —400 X3 +5X2 —4x—-20.

4. HaitTu uenble KOPHU MHOToY/1IEHA X6 —fl.lX4 +19X2 -9

B-4
1. Pazgenntb mHorouneH 3X° —2x° +2x* —3x3 +2x%? —2X —2 Ha asyuneH x=1 no cxeme FopHepa

2 Pazgenutb mHorouneH 7X° +5X° 4+ X* —2x% +3x% —2X—10 Ha gsyunieH x=-2 METOLOM «AeNeHus
yrnom»

3. Haiitn HO/, mHOroyneHos X6 —38X4 +36:|.X2 —900 u X3 —3X2 —16x+48

4 HaiTi uenble KOPHU MHOroYNeHa X6 —:|.7X4 -|-88X2 —1448-5

B-5

1. Pazpenutb mHorouneH X® —2x° +2X* —5x° +2x? — 22X — 2 Ha ggyuneH x=1 no cxeme FopHepa

2 Pazgenutb mHorouneH 2X° +3X° —X* +6X° +X° —3X+17 Ha AByuNeH X=2 METOAOM «Ae/eHNs
yrnom»

3. Haittn HO/, mHOrouneHos X6 —42X4 + 4-4:|_X2 —400 w X3 —5X2 —9x+45

4. HalTu uenble KOPHU MHOro4Y1eHa X6 + 2X5 - 23X4 —:|.6X3 +:|.36X2 +32x—240

B-6

1. Pazpenutb mHorouner 2X° —3x° +5x* —5x3 +4x% —2X —6 Ha asyuneH x=-1 no cxeme FopHepa

2 Pasgenutb mHorouner 3X° +4x° —2x* +3x% + X2 —3X+4 Ha AByuneH x=2 MeTOAOM «AeNeHU
yrnom»



3. Haittu HO, mHOroYneHosB X6 —38X4 +361X2 —900 u X3 —5X2 —X+5
o 6 5 4 3 2
4. HaitTv uesnble KopHU mHorodneHa X + X —17x" —=5x° +64x- +4x—-48
B-7
1. Pazgenutb mHorounen 4x® —3x° +2x* — X3 +4x* —2X—3 Ha asyunen x=1  no cxeme FopHepa

2 Pa3genntb MHOrouneH 2X°% + X° =5x* = X3+ X? —2X+5 Ha OBYYNEH X=2 MEeTOA0M «aeneHmna
Yr/IOM»

3. Hanti HO[], mHOrouneHos X6 —42X4 + 44:|.X2 —400 X3 -|-5X2 —4x-20

4. HalTu uenble KOpHU MHOro4YeHa X6 —38X4 -|-36:|.X2 -900

B-8
1. Pasgenntb mHorouneH 7X° +5x° + x* —2x3 +3x? —2x—10 Ha gsyuneH x=-1 no cxeme FopHepa

2 Paspenutb mHorouner 3X° —2X° +2x* —3x3 +2x%? —2X—2 Ha AByuneH x=2 MeTOLOM «AeNeHUs
yrnom»

3. Haimn HOJ] mHorouneros X° —38x* +361x% —900 n X* +5x* —16x —80

4. HalTu uenble KOpHU MHOro4YaeHa X6 —42X4 + 441X2 —400

B-9

1. Pazgenntb mHorounen 2X° +3x> —X* +6X° + x> —3x+17 Ha ggyuneH x=2 no cxeme FopHepa.

2 Paspenutb mHorouneH X° —2X° +2x* —5x3 +2x? —2X—2 Ha ggyuneH x=-1 MeTo40M «aeneHus
yrnom»

3. Haittn HOZL mHorouneros X° —42X* +441x* —400 X3 — X2 —9x+9.

4. HalTu uenble KOPHU MHOro4Y1eHa X6 - X5 —8X4 + 2X3 -I-:I.?;X2 —X—6

B-10
1. Pazgenntb mHorounen 3X° +4x° —2x* +3x% + X2 —3X+4Ha gsyuneH x=2  no cxeme FopHepa

2 Pazgenutb mHorouneH 2X° —3X° +5x* —5x3 +4x% —2X—6 Ha asyuneH x=-1 MeTogoM «AeneHus
yrnom»

3. Haiitn HO/, mHOroyneHos X6 —38X4 +361X2 —900 u X3 — 2X2 —X+2

4. HalTV uenble KOPHU MHOro4Y1eHa X6 -|-3X5 —:|.2X4 —6X3 + 2.1.X2 +3x-10



Kputepum oueHku:

- OUEeHKa «OoT/iMyHOo» (5 6annoB) BbICTaBAAETCA, €CM  CTYAEHT BNAAEeT 3HaHUAMMU U
npeacTaBNeHUAMM NO PeLleHMIo 3a4a4K; BbI6op cnocoboB pelleHns 3a4a4m rpaMoTHBbIN; paccyKaeHus
HOCAT apryMeHTMPOBAHHbIA XapaKTep; MpensiolKeHHble Ccnocobbl peleHua 3aJayu  UMmeloT
npodeccnoHanbHyl0 HaMpPaBJEHHOCTb; CTYAEHT MNPOABAAET TBOPYECKMM Mogxon K  pPelleHuio
MOCTaB/IEHHbIX 33434, OTCYTCTBYHOT OLWMBKMY;

- oueHKa «xopolo» (4 6annos) BbICTAaBAAETCA, €CAM  CTYAEHT BAadeeT 3HaHUAMKU U
npeactaBNeHMAMM MO pelleHuto 3adadvv; B Bblbope cnocobosB pelleHMs 33a4ayun  AOMNycKaer
He3HauYUTe/IbHble HETOYHOCTU, PaCCY)KAEHMA apryMeHTMPOBaHbI, pelleHUA HOCAT OCO3HaHHbIN
XapakTep;

- OUEeHKa «yaoBneTBopuTenbHO» (3 6anna) BbICTaBAAETCA, €CAU  3HAHWUA U NpeacTaBaeHUA
CTyAEeHTa MO NpeasioXKeHHOM 3aJaye HOCAT pPa3spo3HEHHbIN XapaKkTep; B Bblbope cnocoboB pelleHus
334344 JONYLEHDbI OWMOKKU; peLeHNs HOCAT OFPaHUYEHHbIM, PENPOAYKTUBHbIN XapaKTep;

oLeHKa «HeyaoBnetsopuTenbHo» (0 6an/ioB) BbICTaBAAETCA, €CNN CTYAEHT MMEET CYLLeCTBEHHbIEe
npob6enbl B 3HaHUAX W NpeACcTaBAeHUAX No NPeAoXKeHHOW 3aa4e; npu Bbibope cnocobos pelueHUa
3a/a4M AONyLLEHbl OWKNBKK; paccykaeHna 6e3goKasaTtesbHbl.



