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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 JAUCUUIUIMH (MaTemaruuyeckoro anamusa, TBMC, nuddepennumanbHbix

YpaBHEHUU U T. N);

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

€C MPUMCHCHUS B €CTCCTBCHHBIX U 'YMAHUTAPHBIX HAYKAX;

- OBJIaJJ€Th MCTOAaMH aHAJTUTUYECCKOM reoOMCTpPHHU.

Ilepeyenp mMpogecCHOHAIBHBIX CTAHAAPTOB, 0000IEHHBIX TPYAOBBIX (PYHKIHI M TPYIAOBBIX
(yHKIHIi, COOTBETCTBYIOIIMX NPO(pecCHOHATBHON 1eITeJIbHOCTH BHINTYCKHUKOB.

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

Ilepeuenn 3ana4 nMpogecCHOHAIBHON 1EATEJIbHOCTH BHIITYCKHUKOB:

ObaacTb Tunsl 3aga4 3agaun O0BeKTHI NpodeccHOHATBHOM
npogeccuoHaNbHOI | IpodeccuoHAIBLHO npogeccCHOHATLHOM AesiTeIbHOCTH (WK
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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http://fgosvo.ru/docs/69/0/2/6
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VYmpasieHue nporpaMMHO-
anmapaTHBIMU CPEACTBAMU
WHPOKOMMYHHKAIIMOHHON
CHCTEMBI OpTraHu3aInH,
aIMUHUCTPUPOBAHUE CETEH

CCTU U TCICKOMMYHUHKAIIUN

IIpoexTHBII 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, IIPOEKTHI B 001aCTH

(l)yHKL[I/IOHaJ'IBHOC " JJIOTNYCCKOEC 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
HAY4HO-
HCCIIEI0BATEIbCKH
X U OIBITHO-
KOHCTPYKTOPCKHX
paboTt B obnactu
WHPOPMATHKH 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.,
peructpanmonnabiii N 34846), ¢ n3MeHeHWeM, BHECEHHBIM NpHKa3oM 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 MUHHUCTEPCTBOM tocTHIIMK Poccuiickoit @eneparmu 24 nexabps
2014 r., peructpanuonnsiii N 35361), ¢ u3MeHeHHEM, BHECEHHBIM MTPUKa30M MUHUCTEPCTBA TPyAa
U conmanbHO# 3amuThl Poccuiickoit @eneparun ot 12 gexadbps 2016 r. N 727H (3aperucTpupoBaH

MunucrepctBoM roctuuu Poccuiickoit @enepanuu 13 siaBapst 2017 r., peructpauroHHbI N
45230)

06.016

[Ipodeccuonanpubril cranaapT "PykoBoauTe s MPOEKTOB B 001acTH HH(POPMAIIMOHHBIX
TEXHOJIOTHI", yTBEPKACHHBIN IPUKa30M MUHUCTEPCTBA TPYJa U COLUAIBHOM 3aIlUThI
Poccuiickoit @epepanun ot 18 HosOpst 2014 r. N 8931 (3apeructpupoBad MUHHACTEPCTBOM
toctuiuu Poccuiickoi denepanuu 9 nexadps 2014 r., peructparmonnsiii N 35117), ¢
M3MEHEHHEM, BHECEHHBIM MTPUKa30M MUHHCTEPCTBA TPYyla ¥ COLMAIBHON 3auThl Poccuiickoit
®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 tocTUIMU Poccuiickoit @enepanuu 24 Hos0ps 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 denepanuu 13 ssaBapst 2017 1., perucTpauMOHHBIMN
45230)

06.025

ITpodeccuonanbhbiii cranaapt "CrequaiucT 1Mo Ju3aiiHy rpaduuecKuX U MoJb30BaTeIbCKUX
nHTep(hencoB", yTBEP>KICHHBIN MPHKa30M MUHUCTEPCTBA TPYAA U COLMATBHOMN 3aIINTHI
Poccutickoii ®enepanuu ot 5 okTs6pst 2015 r. N 6891 (3apeructpupoBad MUHHACTEPCTBOM
toctuiun Poccuiickoii @enepanuu 30 oktsaops 2015 1., peructpanmonHsiii N 39558)

06.026

[Ipodeccnonanphsiii cranaapt "CHCTEMHBIH aIMUHUCTPATOP UHQOPMAITOHHO-
KOMMYHUKAIIMOHHBIX CHUCTEM", YTBEpKAEHHBIA MPHKa30M MMHHCTEPCTBA TPyJa W COLHAIBHOMN
s3amuThl  Poccuiickoit ®epepaunu ot 5 okraOps 2015 1. N 684H (3apeructpupoBaH
MHHH)CTepCTBOM toctuuun Poccuiickoit depepaunu 19 okrsiops 2015 r., perucrpaunoHHbd N
39361

08.007

IIpodeccnonanbupiii crangapt «CrHenuamucT Ka3HavyeWcTBa OaHKa», YTBEPXKICHHBIH HPUKA30M
MunuctepcTBa Tpya U conuanbHoOU 3ammuTel Poccuiickoit @eaepaunu ot 9 uronsa 2018 roga N
456n  https://profstandart-rosmintrud.ru/reestr-profstandartov/. (3aperucTpupoBaH B MuUHHCTEPCTBE
roctrimy Poccutickoi @eaepanmu 26 mrois 2018 roma, peructpanpoHHbii N 51705)

40 CkBo3Hble BUAbI NPO(ECCHOHATbHOM 1eATEJIbHOCTH

40.011

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



https://sudact.ru/law/prikaz-mintruda-rossii-ot-18112013-n-679n/professionalnyi-standart/
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https://sudact.ru/law/prikaz-mintruda-rossii-ot-18112014-n-893n/professionalnyi-standart/
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https://sudact.ru/law/prikaz-mintruda-rossii-ot-05102015-n-684n/professionalnyi-standart/
https://profstandart-rosmintrud.ru/reestr-profstandartov/

npukazoM MuHHCTEpCTBa TpyAa M couuanbHOM 3amuThl Poccmiickoit ®enepannu ot 4 MapTa
2014r. Nel121u(3apeructpupoBad MuHHCTEpCTBOM focTHIMU Poccuiickoit deaepanuu 21.03.2014,
peructparnoHHbI Ne31692)

HaumenoBaHue 1OKyMeHTa Kon HaumenoBaHue 0a30B0ii rpynnbl, J10/J2KHOCTH
(mpodeccrun) WIM CIEHATBHOCTH

06.001 Pazpabomka npozpammmnozo obecneuenus
(HaumeHoBaHuUe 8UA NPODeCcCUOHATLHOU OesiMeIbHOCTL)

OK3 2132 Ilpoepammucmor
2131 Paszpabomuuxu u anaiumuxu KOMNbIOMepPHbIX
cucmem

06.011 Hoodoepatcanue 3¢hhexkmusrnoi padonmol 6a3 0aHHBIX, 0OeCReUUBAIOUWUX PYHKUUOHUPOBAHUE

uugbopmauuouubtx CUcmem 6 opzanuzauuu
(HaumeHosanue uda nPopheccUuoHAILHOU 0esimeNbHOCHIU)

OK3 2139 Cneyuanucmul no KOMIbIOMEPAM, He gouleoulle 8
opyeaue epynnol

06.015 Co3zoanue u noooepicka urigpopmauuonnvix 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 KOMRbIOMEPAM, He ouleouiue 8
opyeue epynnol

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

OK3 1236 Pyxosooumenu noopazdenenuti (cuyoico)
KOMNbIOmepHo20 obecnevenus

06.022 Cucmemnotit ananumux
(naumenosanue uoa npogheccuoHarbHol 0esimeIbHOCHU)

OK3 2131 Paspabomuuru u ananumuxu KOMnbIOMepPHbIX
cucmem

OK3 1236 Pyxosooumenu noopasdenenuii (cuyrco)
KOMNbIOMEPHO20 0becneyenus

06.025Cneyuanucm no ousaiiny zpadyuieckux nojib3o8amenbckux unmepdgericos
(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 epynnul

OK3 2522 Cucmemuble AOMUHUCTIPATNODbL

OK3 3513 Cneyuanucmol-mexHuKu no KOMHbIOMEPHbIM
cemsm u cucmemam

OK3 2153 Unorcenepol no meaexomMmyHukayusim

OK3 2523 Cneyuanucmol N0 KOMHLIOMEPHbIM CEMsAM

40.011 «CneuMaJuCT 0 HAYYHO-MCCIEI0BATEILCKMM M ONILITHO-KOHCTPYKTOPCKHM Pa3padoTKaM»
(HaumeHnosanue 6uda NPopheccuoHaAIbLHOU essmelbHoCmuL)

OK3 1237 Pykosooumenu noopaszoenenuti (ciyswco) Hayuno-
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 -
nporpaMMbl OakanaBpuara 1o HampasieHuro moArotoBku 09.03.02 UndopMaunoHHbIe CHCTEMBI
U TEXHOJOTMU OYHOU (OpMBbI OOyUCHUSI. JlucimiuinHa OmMpaeTcss Ha Pe3yNIbTaThl

O6y‘leHI/I5{, C(bOpMI/IpOBaHHLIC B paMKax MIKOJIbHOT'O KypCa MAaTCMATUKH.

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

Marematuueckuii ananus, Juddepennuanbupie ypaBHEHHUS.

B pesynprare u3ydeHuss JAaHHOTO Kypca OCYIIECTBIISIFOTCS MEXIPEAMETHBIE CBSI3U C TaKUMU

npeaMeramu, kak MaremaTtuueckuit ananus, J{uddepenuanbHble 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
nomcK, KpuTHaeckuii | 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 PEIICHHS
MOCTABJICHHOM 33/1a4U 110
Pa3INYHBIM THIIAM 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,
METOJIOB MaTEMATHYSCKOTO aHAIH3a
1 MOJICTTUPOBAHHSI.




4. CTpyKTypa U coiepKaHHMe JMCUMILTHHBI (MOIYJIf1) «AJiIre0pa U aHAJIUTHYECKAS TeOMETPHs.
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
JlaboparopHbie 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
AMCLMIUTMHBI (MOJLyJIsT) 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 4 ocHOBHbIe | 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. Koopannatsl 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 Marpua.

[epecranoBku. I'pymma
MOJICTAaHOBOK.

Onpenenurens KBapaTHON
MaTpHULBI

Pemenne cucTeMbl TMHEHMHBIX

ypaBHEHHMH B MaTpH4IHOH (popme.




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! 3anaHus TUHUNA TPU
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 KOOpPIMHAT.
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.




PanonaneHble BEIpaKCHNS
(hOKaIBHBIX PAIMYCOB ILIMIICA.
ITocTpoenue rumca Mo TouKaMm.
[Tapamerpuueckue ypaBHEHHS
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. JleneHue 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
MOBEPXHOCTHU 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 I€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 TITyO0KO0, HEOOXOAMMBIEC MMPAKTUIESCKUE HABBIKH PAaO0OTHI 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 oTHomeHusi. OTHOIIEHNE SKBUBAJICHTHOCTH. Pa30ueHne Ha KJacChl 3KBUBAJIEHTHOCTH.
®daktop-mMHO)kKecTBO. OTHOIIEHUE Topsika. DyHKIMOHAIBHBIE OTHOMIEHU ( oToOpakeHus ). Kommosurus
GyHKIHA.
Tema 2.3. Anredopandeckue onepauuu. Ilonsitue anredpnbi

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
KOJIell.

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. KoopauHaTel BekTopa B 0a3uce. PasmMepHOCTh BEKTOPHOIO
npocTpaHcTBa. M130Mop¢hu3M BEKTOPHBIX IPOCTPAHCTB.
Tema 3.3. Marpuubl. Panr maTpunsl. Kputepuii COBMeCTHOCTH CHCTeMbI JIMHEHHBIX YPaBHEHHUIl
Martpuiisl. DieMeHTapHble Ipeodpa3oBaHus MaTpuil. PaBeHCTBO CTPOYEYHOI0 U CTOJIOII0BOTO PAHIOB
MmaTpuubl. Kpurepuili COBMECTHOCTH CUCTEMBI JIMHENHBIX YPABHEHUM.
Tema 3.4. CucreMbl OTHOPOAHBIX JIUHEHHBIX YPaBHeHUI. PYyHIAMEHTAJIbHbIH HA00P pelieHuit
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 HETPUBUAJIbHbIE PELICHUSI.

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.



Pa3nea 2. [Ipocreiiimune 3a1a4i aHAINTHYECKOH reOMEeTPHH 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. Ilapabomna. [TonspHble ypaBHEHUS KpUBBIX BTOpOro nopsijka. [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.



Pa3znea 9. ILli1ockocTh Kak MOBEPXHOCTH MepBOro nopsiaka. IlpsaMas B npocTpancTBe

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.
VYpaBHEHME IJIOCKOCTH B IPOCTPAHCTBE B ad(PMHHOM cUCTEME KOOPAUHAT. 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 HTOTaM OCBOEHHS

JUCIUIINHBIL.

6.1. Ilnan camocTosATe/ILHOM PadOTHI CTY/ICHTOB

Henens Ne Tems! | Bun camocTosTenbHOM paboTh Pexomennyem |Yacel
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]




TMOHATHUC PAaBHOCHUIIBHOCTU CUCTCMBI, ITIOHATHUC PCIICHUS
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, CAMMETPHYECKON 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 OIIPEAEIICHUI: onpeeneHrue OMHApHOTO
OTHOLIEHHUS, €70 CBOMCTB, ONPEAETICHUE OTHOILECHHS
9KBUBAICHTHOCTU. M3yueHne (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 MATCPUATIOM; U3YUCHUC

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




OCHOBHEIX CBOMCTB 6I/IHapHI>IX OHCpaL[I/Iﬁ, HU3YyUYCHHUC
IIOHATHA anre6pm.

° peHICHUC 3a1a4 U yr[pa)KHCHI/Iﬁ

CTaH[apT.: 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 OIIPEACIICHUN 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




. pelIeHne 3aa4 1 yIpaXxHEeHUH; 3.3.9-3.3.21
CTaHIapPT: BBHITTOJIHCHUE OTICpalMid HaJl KOMIUTIGKCHBIME ~ [Ne 3.3.29
YHCIaMHy B alredpanyecKkoil 1 TPUrOHOMETPHYECKOMH
(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
Jomon.: 2,3.
. paboTa c TEOPETUIECKUM MaTepHalioM: U3y4eHHUE
OCHOBHBIX ompezesieHnd 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:
. .. |AIe]
paboTa o YCBOSHUIO OCHOBHBIX OIPEAEICHUI JINHEHHOM
3aBUCHMOCTH U HE3aBHCHMOCTH 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
jonon.:2,3,5.

° pa60Ta C TCOPCTUUCCKUM MATCpUATIOM:

pa60Ta C OCHOBHBIMH OIIPCACIICHUAMU TCMbI, JOKa3a-

OJI[3] Ne608-




CTaHJapT.: 33J]a41 Ha MOCTPOCHNE TIEPECTAHOBOK H
MOJICTAHOBOK 77-1 CTENEHHU, IIOCTPOSHHUE TaOJIHUI]

TEJIbCTBO PaBEHCTBA CTPOYCYHOTO M CTOIOIOBOro panroB |611 Ne 619-
MaTpHIIbl, paboTa ¢ I0Ka3aTeIbCTBOM KPUTEPHUS 622
COBMECTHOCTH CHUCTEMbI TUHEWHBIX YPABHEHUH. .
. penieHre 3a1a4 ¥ yIpax HeHAH:
pellIeHue 3a/1a4 Ha ONpeeTIeHHE PaHra MaTpPHIIbI.
Pemenne 3aa4 Ha IpUMeHEHHE KPUTEPHUSI COBMECTHOCTH
CUCTEMBI JINHEUHBIX YPABHEHUM.
. MTOATOTOBKA K KOJJIOKBHYMY
18 3.4. [ToaroToBka K ayAUTOPHOMY 3aHSTHUIO: ocu.: 1,2,3,4 (2
Jo noin. :2,3,5.
. paboTa c TEOPEeTHIECKUM MaTepHATIOM:
OJI[3]
paboTa ¢ onpeneneHUIMA OTHOPOTHON CUCTEMBI JTH-
HEHHBIX ypaBHEHUI, MPOCTPAHCTBA €€ peIIeHuH, Ne 724-732 Ne
HIAMEHTaIbHBIM H M PEIIEHUH. -
aMeHTall abopom perre 735-740
. pelulieHue 3a1a4 U yIpaKHEHUI:
peleHne 3a/1a4 Ha OThICKaHue QPyHIaMEHTaIbHOTO
HaOOpa PeIICHUI CUCTEMBI INHEHHBIX 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
MaTpHIIAMHU.
BapHAaTHUBHEIC: BHIYHCIICHHUE PE3YIbTATOB BO3BEICHUS
HEKOTOPBIX MaTPHII B CTETIEHb, OIPE/IeNICHIE MATPHIL,
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




oIeparuii B rpynmax noAcTaHOBOK 2, 3, 4 cTeneHeH,
oInpezieNieHNe YETHOCTH MOJICTAHOBKHY : HAXOXKJICHHE
HOATPYIII IPYMIIBI IOJCTAHOBOK, YCTAHOBJICHUE
n30Mop(hu3Ma MEXILy TpyIIaMyi CaMOCOBMEILICHUH
TpEyrojbHHKa, KBaapara 1 rpyniamMy HOJCTaHOBOK
COOTBETCTBYIOIIEH CTEIICHU.

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
TPEYTOJIbHUKOB, BBIYMCIICHUE ONPEIEIUTENICH 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 IOAITPOCTPAHCTB,
JI0Ka3aTeJIbCTBA TEOPEMBI O PA3MEPHOCTU 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 0TOOpaXKEeHNU S, TIOHATHUS MATPHIIBI

14




JUHEHHOT0 orepaTopa.
. 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 JIMHEHHOT'O
oreparopa COBMAaJaeT C SAPOM JTMHEWHOTO orepaTopa

. peluIeHue 3a1a4 U yIpaKHEHUI:

peLIeHNe 3a1a4 Ha OTBICKaHNWE 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.

. peleHue 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(HeHHﬁ: 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




. pelieHre 3a7a4d U yIpaKHEHHI:

pelleHne 3a/1a4 Ha 3aJJaHie HOPMbI B BEKTOPHOM ITPO-
CTPAHCTBE, BHIYMCIICHIE 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 TPYIIIHI 110 MIOATPYIIIIE.
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
JIOKa3aTeJIbCTBA T Mbl Jlarpamxa. -
OKasarenbcTBa TeopeMsl Jlarpanxka 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 JEITUTENSIM TPYI U1l 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
MOHATHS JCTUMOCTH B KOJIbLIE, TOHATHUS MPOCTHIX U
COCTaBHBIX 3JIEMEHTOB KOJIbIIA, ACCOLIMUPOBAHHBIX
3JIEMEHTOB KOJIbLIa, 00pPaTUMBIX 3JIEMEHTOB. M3yueHue
TIOHSATHI €BKJIM0BA KOJIbIIA M KOJIBLIA TJIAaBHBIX UEalIoB.

. peuieHue 3a1a49 U yIpaK HEHU:

peleHune 3a/1a4 Ha TPUMEHEHNEe 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 MHOTOUJICHA,
JISJIeHHs] MHOTOYJICHA Ha JBYYJIeH, cxeMbl [ opHepa.
N3yyenne MHOTOUNIEHOB Haj nonem, nousatus HOM u
HOK wmHorounenos, anroputMa EBkinma, TeopeMbl 0
JISJICHUN C OCTaTKOM, KPaTHBIX KOPHEW MHOTOYJICHA,
(hopMabHO# MPOU3BOHON MHOTOUJICHA.

. pelIeHne 3aAa4 ¥ yIpaXxHEHUH!:

pemenue 3aaa4 Ha otbickanue HOJ[ u HOK mHo-
TOYJICHOB, OIPENEICHUE KPATHOCTU KOPHS MHOTOYJICHA,
OT/IeTIeHNE KPaTHBIX MHOKHTEJIEH MHOTOWICHA.

. 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
\[[IOrOYICHOB OT OHOW 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 TEOPEMBI O CUMMETPUYCCKUX MHOT'OWICHAaX.

* pelIeHHe 3a7a4 U yIpaXKHEHUH:

pelleHne 3a/1a4 Ha JIEKCHUKO-TpaduiecKoe yrnopsi-
JIOYMBaHUE YICHOB MHOTOWICHA, HA IPUMECHEHHE
OCHOBHOM TEOPEMBI 0 CHMMETPUYECKUX MHOTOWICHOB, a
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
HEIIPUBOJUMBIE MHOKHUTEIH, OTBICKAHUE PALIMOHAIBHBIX
KOpHEIl MHOTOUJICHOB C LEJBIMU KO3 PHUINEHTaMHU,
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 TIOHSATHH TEMHI , UX OTIpeAciIeHNe, TTOHITH JUI[6]

MHHUMaJIbHOI'O MHOTOUIEHA JIre0pandecKoro 31eMeHTa,
Ne 12.6.1-

CTETICHH anreOpandeckoro IIEMEHTa, CTPOCHUS MPOCTOTO
12.3.12

anrebpanvdecKkoro PacluIupeHus 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
MHOTOYJICHA alTe0panuecKoro Ynuciia, 0CBOOOKICHHE OT
anredpandecKoll HppannoHaILHOCTH B 3HAMEHATEE
IIpoOH.

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.



3anuck JIeKIUM — 0JJHA U3 (OPM aKTUBHOM CaMOCTOSTENIBbHOM paboThl 00y4daromuxcs, Tpedyromas
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.

[Ipu moAroToBKE K MPaKTUUYECKUM 3aHATUSAM CTYJCHT JOJKEH U3YUYUTh TEOPETHUECKUN MaTepual 1o 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, CTyIeHTY clieyeT o0pamarbes 3a KOHCYIbTalMel K npenogaBarento. Vs Ha KOHCYIbTaIuIo,
HEOOXOIMMO XOPOIIO IPOyMaTh 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 BUAE IOJIeH. 3HaHue
OCHOBHOI'O Marepuana MpeAblIyIIUX JIEKUHUHW, BKIHOYas 3HAHUE OCHOBHBIX
OIIPEIEIICHUN U KIIIOYEBBIX TEOpeM. PEeKOMEHIyeTCs BBIICIATH B TEKCTE KIIFOYEBBIC
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
0a30BbIX 33724 MpernoaaBareieM. [Ipu pemeHnn1oMaHuX 3aaHi
MNEPUOANYCCKHU BO3BpAIATECA K p3306paHHLIM Ha NPaKTUYCCKUX 3aHATHAX
3amayax. CBOEBPEMEHHO U MOJIHOCTHIO PeIIaTh 3a/Ja4i Ha CAMOCTOSITETbHYIO
paborty.

[Ipaxr.
3aHATUSA

CBOEBpEMEHHOE U KQU€CTBEHHOE BBIMOJTHEHUE CAMOCTOATEILHON PabOoThI
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
WCTOYHMKAMHU, HETPEJCTABICHHBIMHU B CIUCKE PEKOMEHIOBAHHOW JIUTEPATYPHI.




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 aTTeCTAlUs OCYIIECTBIAETCS 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




«OTangHOY

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(mpoBepKa|

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 pa0oThl 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+2z=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 1 2
f(x)=2x>+3x+5 u A=|1 3 1
1

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

o)

6. OnpeneauTh paHr MATPULBL, IPe00pPa30BaB ee B cTyNneHYaTyI0 MmeTogom I'aycca.

-3 3 -8 -183 -14 -3

1 0 3 4 2 1

A:
2 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
Bapuanr -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)=3x2—4x+9 u A:(_l 2)
3 4

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

o)

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:

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
D?-3.-A-C=2-Xx".
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+4z=06

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 7

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

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

5. OnpeneanTs coOOCTBEHHBIE 3HAYEHHNS H COOCTBEHHbIE BEKTOPHI MATPHI A:

2 -1
A=
-3 3
6. OnpeneqINThL paHT MATPHIIBI, IPe0OpPa3oBaB ee B CTymeH4YaTyI0 MeToaoM ["aycca.

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

7. PemiuTh MaTpH4YHOE YPABHEHHE:

1 0 3 14 100
21 -1 2 1
A= :B=14 1 1 C=|-11| D= E=|010
301 -3 3
-1 2 2 22 001



(B-EY+C-A=4-X"

Bapuanr -4.

1. PelnTh cucTeMy JIMHEHBIX YPABHEHUI:
a) metomoMm Kpamepa;
0) meromom ["aycca;

B) METOJIOM OOpaTHOU MaTpHLbl (MATPUYHBIM METOIOM).

X+2y-z=1
-3x+y2z=0
X+4y+32=2

2. Peliuth ypaBHeHUe (HEPABEHCTBA):

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

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

0) pa3ioXeHrnEeM TI0 CTPOKE.

0 5
1 3 16
-1 10

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

f(x)=3x*+3x-7 m A:‘43 j

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

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

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



1 1 0 -1

-1 0 2 1
A:

1 2 2 -1

-2 1 6 2

7. PeliuTh MAaTPU4YHOE YPABHEHHE:

1 0 3 14
21 -1
A= ; B=|4 1 1, C=|-11; D=
301
-1 2 -2 22
C-A—2-BT=1-X.
3
Bapuanrt -5.

1. Peuuth cucTeMy JIMHEHHBIX YPABHEHUI:
a) meroom Kpamepa;
6) metogom ["aycca;

B) METOJIOM OOpaTHOM MaTpHIbl (MATPUYHBEIM METOJIOM).

X+y+z=a
X—-y+z=D
X+y-z=¢C

2. Pemiuth ypaBHeHUe (HEPAaBEHCTBA):

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

3. BbIYMCIUTD OnpeeTuTeNb:
a) M0 OTIPEeNCHHIO;

0) pa3oKeHHUEM TI0 CTPOKE.

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

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



3 1 0
f(x)=—x*-2x-1 u A=|2 4 -1
o 0 -3

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

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

6. OnpeneauTs paHr MaTPHUIIbI, IPeo0pa3oBaB ee B CTyNeH4YaTyI0 MeToaoM ["aycca.

3 -1 1 2 -1

0 2 -1 0 1
A:

-1 0 -1 0 -1

2 1 -1 2 -1

7. PeliuTh MaTpU4YHOE 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
(B-C)T+2-A=%-x
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+2z2=-2
x-2y+z=1

2. Pemuth ypaBHeHUe (HepaBeHCTBA):

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

3. BeIYHCIUTD ONpeae/InuTeIb:



a) 0 OTIpEeIeNICHUIO;

0) pa3IOKEHHUEM I10 CTPOKE.

ax a% +x?
ay a?+y* 1

az a?+z° 1
4. Haiitu f (A), ecsim 3ananbif(X) u A.

f(x)=-3x*-3x+7 wu A:[1 ]
3 1

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

g

Il
R B
=N
= = Ol

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= c B=| 4 1 1 C=|-11| D= "E=/010
301 -3 3
-1 2 -2 22 001

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

Bapuawnr -7

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

B) METOJIOM OOpaTHOM MaTpHLbl (MATPUYHBIM METOIOM).

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

2. Pemuth ypaBHeHue (HepaBeHCTBA):



0 0 X -

3. Boruucaurs onpeaesinTeib:
a) TI0 OTIPEICIICHHIIO;

0) pa30oKEeHUEM 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 u A=3 1 -1
4 3 -7

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

Az(i 32)

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

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

7. PeluMTh MATPUYHOE YPABHEHHE:

1 0 3 14 100
21-1 2 1
A= ; B=| 4 1 1 C=|-11D= ;E=(010
301 -3 3
-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 O0OpaTHOI MaTpHUIIbl (MATPUUIHBIM METOJIOM).

X+2y—2=2
2x—-3y+22=2
3xy+z=38

2. Pemruth ypaBHeHUe (HepaBEHCTBA):

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

3. BLIYHCIUTD ONpeae/iuTeb:
a) 10 OIPEJICIICHUIO;

0) pa3noXeHrnEeM TI0 CTPOKE.

2 -3 1
6 -6 2
2 -1 2

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

f(x)=-7x*-7x-1 wu A:(l Zj
-1 -3

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

3 -1 1
4=\ -1 5 -1
1 -1 3

7. PemiuTh MaTpH4YHOE YPABHEHHE:

1 0 3 14 100
21 -1 2 1
A= c B=| 4 1 1) C=|-11 D= cE=(010
301 -3 3
-1 2 -2 22 001

B-A"—-3.C=5-x



Bapuanr -9.

1. Peluuth cucTeMy JMHEHHbIX YPABHEHUI:
a) MmetonoM Kpamepa;
0) metonom ["aycca;

B) METOIOM 00OpaTHOM MaTPHIIBI (MATPHIHBIM METOIIOM).

X—y+z=a
X+y-z=D
—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 OTPEeJIENICHUIO;

0) pa3oXKEHHUEM T10 CTPOKE.

12 6 -4
6

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
4=11 2
1 3 5

7. PemiuTh MaTpU4YHOE YPABHEHHE:



0 3 14 100

1
21 -1 2 1
A=  B=| 4 1 1 C=|-11 D= E=|010
301 -3 3
001

(A-B) -3-C=x

Bapuanr -10.

1. PelnTh cucTeMy JIMHEHBIX YPaBHEHUI:
a) merogoM Kpawmepa;
0) meromom ["aycca;

B) METOJIOM OOpaTHOH MaTpHIbl (MATPHYHBIM METOJIOM).

X+2y+2=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 u 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.
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7. PelinTh MaTpU4YHOE YPABHEHHE:

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

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

BOl'lpOCbI K 3K3aMeEHYy

1. CrpodeuHslii ¥ CTONOIOBBIA PAHTH MATPHIIBL. DIIEMeHTapHbIE TIPeoOpa30BaHUs MATPHII.

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 TPYIIBI KOpHEH N-0i
Crenenn u3 1, 66CKOHEYHOH UKITMYESCKOM TPy ¥ TPYTIITBI

(2.4)

Oneparuu Haa Matpuiiamu. CBOMCTBA onepaluii HaJ MaTPUIIAMHU.
Teopema Jlarpanxa. CnencrBus.

TeopemMa 0 paHre Npou3BEIEHUS MaTPULL.

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

© © N oG

HepeCTaHOBKI/I 1 IMOACTaHOBKH. YeétHOCTD NEPECTAHOBKHU.

10. F'omoMopdU3MBI TPYIIL: ONpeaesieHre, CBoicTBa. Sipo romomopdusma.

11. Onpenenutens KBaApaTHOW MaTPHUIIBL: ONpeAETIeHHE, IPOCTEHIIINE CBOICTBA.

12. Tlepeceuenue u cymma noarnpoctpaacTs. [Ipumepsr.

13. MuHOpEI 1 anredpanyecKue JOTOTHEHHS.

14. TlpsiMast cymMMa NOANPOCTPAHCTB: ONpeaesieHHEe, TPU3HAKH, TIPUMEPHI.

15. Teopema o paHre MaTpuibl. Berancienue panra MaTpHLbl METOAOM OKaHMITSFOIINX
MHHOPOB.

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

17. BeluuciieHrue 00paTHOW MAaTPHIIBI C IIOMOIIBIO aJIreOpanyeCKUX JOITOJTHEHHUH.

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. Tlopsaok »nemenTa rpynisl. Lukmnueckue rpymnimsl.

24. CBoiicTBa pELICHUH CHCTEMbl JMHEHHBIX OJHOPOAHBIX ypaBHeHMH. DyHIaMEHTaJIbHBI HA0Op peIIeHUH
CHUCTEMBI JIMHENHBIX OHOPOJHBIX YPABHEHHUM.



25. CMexHbIe KIIACChl MO MOATPYIIe: ONpeAecHNe, CBOWCTRA, TPUMEDHI.
26. EnuHuuHas MaTpuiia. DJIeMEHTapHbIe MAaTPHUIIBL.

27. HopMasbHBIN IeNUTeNh TPYIIIbL: ONPEISICHHUS U UX PaBHOCHILHOCTH. CBOMCTBA
HOPMAJIBHBIX  JCJIUTENCH.

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

29. Teopema o romoMopdu3Max (AMUMOPPHU3MAX) TPYIIIL.
TloncranoBku N-oit ctenenn. CBOMCTBA MOACTAHOBOK. [IUKIIEL.

30. Jluneiinas 060s0uKa CHCTEMBI BEKTOPOB. [1oAIpPOCTpaHCTBO BEKTOPHOTO MIPOCTPAHCTBA.
HanpHeiimme cBoiicTBa onpenenureneid. Heooxoanmoe u J0CTaTOYHOE YCIOBHE PABEH CTBA ONPEASIUTENS HYIIIO.

31. Teopema 0 pa3noKEHUN ONPEAETUTEINS IO CTPOKE MITH CTOJOLY.
CkassipHO€ YMHOXEHHUE BEKTOPOB: ONpeIeJIeHHE, CBOMCTBA, IPUMEPHI.

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

34. Meton Kpamepa pemieHUs cCHCTEM JTMHEHHBIX ypaBHEHHM.
O000UIEHHBIN 3aKOH acCOIMATHBHOCTH.

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

36. Ces3b Mexxay OazucamMy BEKTOPHOTO MPOCTpaHCTBa. CBsA3b MEKAY KOOPAMHATAMHU BEKTOPa
B pa3NMYHBIX Oazucax.

37. CBs13b MEXKIy MaTpUIIAMHU JITHEHHOTO OIlepaTopa B pa3inyHbIX O0azucax. [1og00HbBIE MATPHIIBL.
PaBeHCTBO paHroB NOOOHBIX MATPHL.

38. Omnepauun Hajx IMHEHHBIMU oniepaTopaMu. AnreOpa JIMHEHHBIX onepatopoB. O6pas, SApo, paHr,
JnedeKT IMHEeHHOTro oneparopa. HeBbIpoXKIeHHBIE IMHEWHBIE ONEPaTOPHI.

39. CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUEHHS JIMHEHHBIX OnepaTopoB. JInHeiHbIe
OIIEPATOPBI C MPOCTBIM CIIEKTPOM. [IpuBeieHne MaTpHIIBI JIMHEMHOIO OIIEPaTOpa K TUArOHAJILHOMY

BU]LY.

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

37. CBoMiCTBa IIaBHBIX H€aJI0B KOJIbIa. [IpOCThIe M COCTaBHBIC JIEMEHTHI 00JIACTH 1IEJIOCTHOCTH.
38. Kouiblia raBHBIX HJI€AIOB, X CBOKCTBA.

39. dakTopuanbHbIe KOJIBIIA, KX CBOWCTBA. [Ipumepsl.

40. EBxiunoBsl kojibiia. CBORCTBA, IPUMEPHI.

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

42. HOK B KoIbIie TTIABHBIX HI€AJIOB, CBOMCTBA.

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



PaBCHCTBO MHOT'OYJICHOB.

44, ]Jlenenue MHOTOUIeHa Ha nBywieH. Teopema bezy. Cxema ['opHepa.
Teopema 0 HanOOIBIIEM BO3MOKHOM KOJIMYECTBE KOPHE MHOTOUJICHA.

45. Teopema 0 JSIEHUH C OCTATKOM.
AnroputMm EBknuna. Jluneitnoe npeacrasnenne HO/I.

46. HenpuBoauMbIe HaJI 1oJieM MHOTOWIeHBI. CBOMCTBA, TPUMEDPHI.
®dopmanpHas MPOU3BOIHAS MHOTOWICHA. HempuBoauMbie KpaTHbIe MHOXKHUTEIH.

47. Kparasle KopHH MHOTOWIeHA. OTIOEICHIE KPaTHBIX KOPHEH.
[TocTpoeHue KoJIbIlla MHOTOWIEHOB OT HECKOJIBKUX TIEPEMEHHBIX.

48. Jlexcukorpaguueckoe yrnopsaoueHue 4ICHOB MHOTOWICHA.

49. Cummerpudeckue MHOTOWIeHbl. OCHOBHBIE JIEMMBI.

50. OcHoBHas TeopeMa 0 CHMMETPUYECKIX MHOTOWICHAX. AJITOPHTM.

51. Pe3ynbTaHT MHOTOWIEHOB. VICKIIIOYEHHE TIEPEMEHHBIX C TOMOIIBIO Pe3yIIbTaHTa.

52 MHoOT04JIeHBI Haza I10JIEM KOMIIJICKCHBIX YHUCCII. JleMMBI.

53. OcHoBHas Teopema anreOpbl KOMIUIEKCHBIX YHCEI.

54. MHOTrOYNICHBI HaJ| TTOJIEM JICHCTBUTEIBHBIX YHCEIL.

55. PerieHue ypaBHEeHHMIA 3 CTEIICHU.

56. PerieHue ypaBHEeHHMIA 4 CTCIICHU.

57. Otnenenne AEMCTBUTENBHBIX KOpHEH MHOTOWIeHa. Teopema Ll typMma.

58. MHoOrowWIeHB HAJI MTOJIEM pallMOHANBHBIX Yrcel. Kpurtepunit DiizeHmmreiina.

59. IIpocToe anredpanyecKoe pacuIupeHUE MO,

60. MuHIMAaTBHBIH MHOTOYIIEH aNTe0pandecKoro Haj IOJIEM 3JIEMEHTa, er0 CBOHCTBA.

61. Teopema O CTpOEHHH TPOCTOTO airedpamveckoro pacimupenus mois. OcBoOOXIeHHE OT anreOpamdecKou
HppalMOHATIBHOCTH B 3HAMEHATEIIE IPOOH.

62. Koneunoe pacuupenue moss. Teopema 0 KOHEYHOM PacIIUPCHHU.

63. CocTaBHOE anreOpanyecKoe pacuInpeHue.

64. IIpocToTa cocTaBHOTO anredpanyecKoro pacInpeHHs.

7. Y4eOHO-MeTOIHYECKOE U MATEPUATbHO-TEXHHUYECKOE olecrevyeHue TUCHUMIMHBI (MOIYJIfA)

Auiredpa ¥ aHAJTUTHYECKAsl TeOMeTpus

7.1. Y4eOnas 1ureparypa

OcHoBHasi JInTepaTypa

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



yueOHoe nocobue 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. «COopHUK 33124 110 aHATUTHYECKOU T€OMETPUH U

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

JonosHUTEIbHAS JTUTEPaTypa

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

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

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

oM «JIubpoxom», 2009-216 c.

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

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

. AaToHOB B. U. u np. JInneitHas anreOpa v aHaTUTHYCCKAs

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

. bexknemumena JI.B. Kypc aHanuTuyeckoi reOMETpUH U JIMHEHHOMN

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

. EpumoB H.B. KpaTkuii kypc aHanmuTHueckoil reomeTpun: YueGHOe

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

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

2010r.- 166 c.

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

3ajauu 1 pemenus. — 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., Kpuuxos JI.B. AnreOpa u aHanuTudeckasi FeoMeTpHs:

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

7.2. UHTEpHET-pecypChl

HasBanne OnexTpoHHsbli afapec  |CoxpepkaHue

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



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

CIPaBOYHUKH, CTAThU, IPUMEPAMH MPUMEHEHUS
MaTeMaTHYeCKHUX MaKeTOB B 00pa30BaTEIbHOM
Ipol1ecce, 1EMO-BEPCUH OMYISPHBIX
MaTeMaTUYECKUX [TAKETOB, 3JIEKTPOHHbIE KHUTH
1 cBOOOHO paclpocTpaHseMble MPOTrPaMMBbl.

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

110 MaTeMaTuKe U (QU3HKE.

5. |Poccuiickoe obpa-  |www.edu.ru denepanbHbI 00pa30BaTENbHBIN TOPTAT:
30BaHUE. YUpEXJIEHUS, IPOrpaMMBbl, 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 1.0cHoBBI anredpsl — 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: YueOnuk / A.A. Jlapasn. - 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 / FO. H. Cmonun. — 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.
Wnbun ; O.I. [Mo3ausk. - M. : ®usmariur, 2010. - 278 c¢. (DeKTpOHHBIH pecypc «Y HUBEpCUTETCKAs
OoubnmoTeka oHIaH», pexuM noctyna: 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. [Ipockypsikos. - 8-¢ uzn. - M. : CII0. : ®usmatiut : HeBckuii quanekt : JlTabopaTopusi 6a30BbIX
3aanmii, 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 NU.B. Coopruk 3amau no auHeiHoi anredpe [Teker] : [Yue6. nocobue ans ¢us.-mar. cretl.
By30B] / U. B. IIpockypsikos. - 8-¢ uza. - M. : CII0. : ®usmartaut : HeBckwmii quanext : JlabopaTopust 6a30BbIX
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. Kypom A. I'. Teopus rpymm. M.: @usmatiurt, 2011 — 805 ¢. (DneKTpoHHBIH 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. MarepuajbHO-TeXHUYeCKOe o0ecreyeHHe TUCUMILIMHBI «AJredpa M _aHAJIMTHYECKAs

reoMeTpus»

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

- MyJIbTUMEUIHBIE CPECTBA 00yUeHUs (KOMITBIOTEp U MPOEKTOp, pecypchl HTepHeTa);
- KJIacCHY€eCcKast JI0CKa;
-MeJl.
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OueHoYHbIEe MATEPHAJIBI N0 JUCHUILIHHE «KAHATUTHYECKAS] TeOMETPHS U
JIMHeHas ajaredopay»

1. OlIeHO‘lHLIe MaTepHUaJibl 1JIsl TEKYHIEr0 KOHTPOJIA pa3ae/ia «AHaIUTHYECKAS reoMeTpus

1.1. TecToBble MaTepHaJIbI
Paznesn 1. «BeKTOPHO-KOOPAUHATHBIN METOI»

- - -
1. Ecnu eduHuuHblii 6ekmop d obpasyem c¢ 6asucHbim opmom i yzon 150°, a ¢ 6asucHeimu opmamu juk —

pasHble ocmpeble yaabl, Mo Cymmd KoopouHam eekmopa a pasHa

V32
2

1.

¥
5

w
N|o?
i

2. flaHoi eekmopol: G =3i+2j—3k, b=5i—j+3ku ¢=2i+5)— 8k. Mpoexyus eekmopa b + ¢

-
Ha oce eekmopa d — b pasHa

1. -4
2. -2
3. 3

3. Ecau |d| =2, |B| =1,u |ﬁ’ + Bl = V11, mo ckanapHoe npouseedeHue eéekmopoe (2d — B) (@ + 33)
pasHo

1. -3
2. -2
3.3

4. Ecnu |al| = V2, |B| =1, a y2on mewdy eekmopamu d u b paseH 135°, mo naowjade napannesnozpamma,

nocmpoeHHoz20 Ha eekmopax ( d — 35) u(3a— B) , pasHa
1. 6(kB.ea)
2. 8(kB.ea.)

4. 12(kB.en)

— —
5. Ecau eekmopei d, b u ¢ 06pasyiom npasyio mpoliiKy 83aumHo nepneHOUKyAAPHbIX 8eKmopoe u |d| = 5, |b| =

- - 7T -
4,|c| = 4, mo cmewanHoe npoussedeHue a - 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

3.20

7. Bekmoper a{1,—3,3} u b{0,a, —5} e3aumHo nepneHAUKyAApPHbI NPU 3HAYEHUU

1. a=5
2. a=3
3.a=-5

8. Modynb eekmopa af{2;—3;6} uucneHHo paseH

1.5

2.v31

3.7
9 .Ecnu sekmopeol E{ax, a,, az}, l_J{bx, b,, bz} u E{cx, cy, cz} KomMnaaHapHel, mo moz20da cnpasednueo, Ymo

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

a, Cly a,

3. bx by zl =0
Cy Cy C
[

4. 1a, ay =0
b, b, ¢,

10. Ykasamb eepHble coomHowieHus 0aa edUHUYHbIX 6eKmopos i, j, k

1.i1ljLlk

~l

2.1,7,k -KonnuHeapHbi
3. [l =il =kl =1

4. i,j, k -komnnaHapHbl



11. O6vem mempa3sodpa c eepwiuHamu: A (4,3,0) B (-1,2,1) C(3,4,1) D(5,6,2) paseH

N
WIN N~ W | =

3.
12. CmewaHHoe npou3ssedeHue eekmopoe a, b 11 C pasHo Hyn moz0a u moaLKo mozoda,

Ko20d

=i

1.a, b, ¢ 06pasytoT 6a3uc B npocTpaHcTee R3

N
Ql
S

, C KOMMN/1aHapHbI

)

=l

, C He 0bpasyoT 6asnc B NpoCTpaHCTBe R3

w
Ql

il

4.a, b, c B3aMMHO nepneHAnKyAsipHbI

13. flanel eekmopel G = —4i + 5] + 2k, b = 7i + 6] — 6k u & = —2i + j — 2k. Mpoekyus eekmopa @ — 3¢

-
Ha ocb eekmopa b paeHa

1. -2
2. -1
3.2

11

- - =
14. Ecau eduHuvHbIii sekmop dobpasyem c 6a3ucHbIM opmom i y20a 60°, a ¢ 6a3ucHbIMU opmamu Jj u k —pasHbie
mynble yaabl, mo cymma KoopOuHam eeKkmopa d pasHa
1-v6

1.—
2

V6-1
2

2.

@
=

2

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

1.-40
2.-36
3.-52
16. Ecau |d| = |B| = 2, aya01 mexdy eeKmopamu d u b paeseH 150°, mo naow,ade napannesnozpamma,

nocmpoeHHo20 Ha eekmopax 3a — 2bud + B, pasHa
1. 6(kB.ea.)

2. 7(kB.en.)

4. 10(kB.ea,)



5
17. Ecnu eekmopebl a, b u ¢ 06pasyrom npasyto mpoiiKy 63aumHO nepreHOUKyAapHbIX 6eKMopos u |d| =

6, |B| = 3, |é| = 4, mo cmewanHoe npouseederue @ - b - ¢ pagHo

1.36

2.64

3.72

18. O6vem mempa3adpa c eepwiuHamu 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 yanabl, Komopsie eduHUYHbI 6eKMop cocmaeansem ¢ 0CAMU KOOpOUHam pasHbl €OOMeemcmeeHHo 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 npou3sedeHuem 8eKmopos E{ax, a,, az} u b{bx, b,, bz} Hassleaemcs yucao, 06o03Ha4aemoe a -

b u ebivucnaemoe no popmyne

[
Ql
[yl
Il
=
=
@
=
<

N
Ql
[yl
Il
=
=
()
(e}
[75]
hS)

4. a-b = |a||b|

21. Ecu eekmop ¢ = a X b, mo moada ¢ ydosnemeaopsem ycnoauio
1.cLavwclhb

2.|c| = |al|b| cos ¢

3.|c| = |al|b| sing

4.a,b v T KomnnaHapHbl

22. CMewaHHbIM npou3sedeHuem eekmopos a, b, ¢ Hasvieaemca yucao pasHoe

l.axb-c

23. Bekmope! a u b Ha3blearoMcs pasHbuIMU, ecau



1. paBHbl UX gauHsbl: |a| = |b|
2. Hayana 1 KoHeL, BeKTOpoB a v b cosnagatot
3.BeKTOpbl a U b KONNMHeapHbI U X MOZYW PaBHbI

4. BeKTOpbl a M b coHanpasneHsl

- —
24. Modynb sekmopa 8eKMopHo20 npoussedeHusa 0eyx aeKmopose a u b yucneHHo paseH

N
1. NnowWaAmM TpeyroNbHUKa, NOCTPOEHHOTO Ha BEKTOpax a v b

-

2. naowaau napannenorpamma, NOCTPOEHHOIo Ha BEKTOpPaAx 2_1) nb

R
3. O6'beMy napannenennnega, NOCTPOEHHHOIO Ha BEKTOPAxX a un b

4.pnvHe BekTopa a_ — b~

Paznen 2. «AHAJIMTHYECKAsI TeOMETPHUSA HA MJIOCKOCTH

X0 _ Y-V

1. lMpamas 3a0aHa ypaeHeHUEM —=2 Yucna xqu Y, onpedensiom
n

1. KOOpAMHATbI HOPMaAIbHOrO BEKTOPA NPAMOIA

2. KOOPAMHATbI HAMPABAAIOLLErO BEKTOPA NPAMOM

3. KoOpAMHaTbl TOYKM, fexkKaLLein Ha NPAMOiA

4. cpeay NpeaoXKeHHbIX BAPUAHTOB HET BEPHOIO
x—x0 YV,

2. Mpamasa 3a0aHa ypasHeHUem = ——. Yucna m u nonpedensarom
m n

1.KoopAMHaTbl HOPMaIbHOTO BEKTOPA NPAMON
2.KoOpAMHATLI HanpPaBAAOLWEro BEKTOPA NPSMON
3. KoopAMHaTbl TOYKM, iexkKalLein Ha NPAMOii

4. cpeay NpeaoXKeHHbIX BAPUAHTOB HET BEPHOIO

3. Heob6xodumoe u docmamo4Hoe ycnosue neprneHOUKyAaPHOCMU MPAMBbIX C y2/108bIMU KO3hpuyueHmamu

k4 v k, saenaemca paseHcmeo:

1.k1+ k2:0
2k1_2k2=1
3.k1 k2:—1

4. Mpamas, npoxodawaa yepe3 mo4ky A(-2,0) u napannenoHasa npamoii 2x+2y+2=0 umeem eud

1. x+2y+2=0
2.-2x+2y=0
3.2x +2y+4=0

" < . .oxX Yy
5. YpaesHeHuem npamoii, codeprcaujeii mouky A(6,-1) u napannenoHolii npamoli: ;=1 #Aensemca npamas

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



3.5 +y =1

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

2. rnnepbona

3. napabona

4 OKPYKHOCTb

7. Kpueoii emopozo nopsadka 4x* — 11y? — 23x + y = 20 aensemca
1. annuNC, He BbIPOXKAEHHbI B OKPYKHOCTb

2. runepbona

3. napabona

4 OKPYKHOCTb

6. Kpueoii emopozo nopsadka 7x* — 28x + y = 26 aensemca

1. annunc, He BbIPOXKAEHHbI B OKPYXKHOCTb

2. rnnepbona

3. napabona

4 OKPYXHOCTb

8. Kpusoii smopozo nopadka 6x> + 6y* —22x +y = 7 aenaemca

1. annunc, He BbIPOXKAEHHDIN B OKPYKHOCTb

2. rnnepbona

3. napabona

4 OKpY’)KHOCTb

N

X

2
y
9. YpasHeHue r + 5= 1 onuceieaem Ha naockocmu

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

4. npaAMmyto

2 2
x* y
10. YpaeHeHue i 1 onucvieaem Ha naocKkocmu

1.rmnep6ony
2.anaunc

3.TO4Ky



4.nBe nepecekalolmeca npsamble
11. 3adaHo ypasHeHue napabosbi y2 = 2Xx, 0489 Komopoii

1.paccToaHne mexay GOKYycoM 1 ANPEKTPUCOI pasHo 4
2. KoopauHaTbl ¢pokyca F(1,0)

3.koopanHaTel pokyca F(0,-1)

4.koopauHatbl pokyca F(2,0)

5.ypaBHeHune anpeKkTpuchbl x=-1

12. 3adaHo ypasHeHue napabonvi x> = 6y, dn1a komopoli
1. ocb OY- 0Cb CUMMETPUN KPUBOW

2.KpunBaa UMeeT ABe OCM CUMMETPUUN, KOTOPbIMU ABAAIOTCA OCU KOOPAMHAT
3.¢$0oKyc nexut Ha ocn OX

4. ypaBHeHuMe anpekTpucol y=1,5

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

2x =13

3.x=-3

14. Jenmp Kkpueoii 2x* + 16x + y?> = 0 Haxodumcs 8 mouke

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

. x—1 y-3
15. Ecau npamas | napannenvHa npamoli T = 37 mo mozada KoopAuHamesl ee HOPMAsAbHO20 8eKMopa n

1.{1,-3}
2.{2,3}
3.{-3,2}
16. Yucna xgu'y,, 6 ypasHeHuu npamoii x:nj = % onpedensiom

1.KoopAMHaTbl NPOM3BO/IbHOM TOYKM NPAMON

2. KOOpAMHATbI HOPMa/IbHOrO BEKTOPA TOYKM MPAMON

3. .KOOpPAMHATbI 3aLaHHOM TOYKM MPAMOM

17. YpasHeHuem npamoli, npoxoodaujeli yepez mouky A(6.-1) napannenvHo npamolii _15 = % Aenaemcsa
1.x+5y=2

2.x +5y=1

3.x +5y+1=0

18.06wee ypasHeHue npamoli, codepxcauwjeli moyku A(3,1) u B(-2,-2) umeem sud



1.-x—-5y4+8=0
2.3x —5y—4=0
3.3x -5y—-1=0

19. YpasHeHuem npamoii, codepxcaweli mouky A(6.-1) u napannenvHoli npamoli _15

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

20. Obuwee ypasHeHue npamoii, codepxcawjeili 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

; =1 onucsieaem Ha naockocmu

21. YpasHeHue

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

Xy
22. YpasHeHue P + o1 1 onuceieaem Ha nnockocmu

1.rmnep6ony

2.3nnunc

3.TO4Ky

4.aBe nepecekatolmeca npamble

23. 3adaHo ypasHeHue napabonvi yZ = 12x, dna komopoli

1.paccToAHne mexay GoKycom 1 AUPEKTPUCON paBHO 6
2. KoopauHatbl ¢okyca F(3,0)

3.koopanHaTel pokyca F(0,-3)

4.koopamHaTtel dpokyca F(-3,0)

5.ypaBHEHWE ANPEKTPUCHI X=-3

24. 3adaHo ypaeHeHue napabonel x> = — 6y, 0514 komopoli

1. ocb OY- 0Cb CUMMETPUN KPUBOW

2.Kp1BasA UMEET ABE OCU CUMMETPUU, KOTOPLIMMU ABAAKOTCA OCU KOOPAMHAT
3.poKyc nexut Ha ocmn OX
4. ypaBHeHue anpekTpucol y=1,5

25 . KocuHyc yana mexly npambimu paeeH

= );/ Aesndaemca



1. KOCMHYCY yrna Mexay X HOPMaJibHbIMW BEKTOPaMMU
2.KOCUHYCY yria Mexay UX HanpaBAAoLWMMKN BEKTOpaMu
3. TaHreHcy yrna Mexay X HopmanbHbIMW BEKTOPaMu

26. Touka M-mouka nepeceyeHus npameix X —3y+5=0ux+y—5=0uee
KoopOuHamvl

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
pasHbie .

l.a=2,b=3
2.a=3,b=2
3.a=0,b=3
28. YpasHeHua Ax* + By2 + C = 0 senaemcsa ypasHeHUemM OKpyHHoOCMuU, ecau

1.A>C

2. A=0, C He paBHO O

3.AC>0
4. A=C
Pa3nea 3. «KAHaJIMTHYECKAs TeOMEeTPHA B IPOCTPAHCTBE»
o o - x+1
1.YpaeHeHuem naockocmu, npoxodauwjeli yepe3z mouky A(2,-1,-1) u nepneHdukynapHoli npamoii — = g =z
Aenaemca

1.3x+2y+z—-3=0
23x+2y+z+3=0
33x+3y+z—-55=0

2. Obwee ypasHeHue nnaockocmu, codepxcawjeli mouxky A(1,—5,2) u napanneneHoii nnockocmu 3x — 10y +
z—2 =0, umeem sud

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 nepneHOuKyaApHa naockocmu, onpeodensemoii ypagHeHuUem
1.2x—4y+4z+1=0

2.—-4y—-4z+14=0

3.4y —2z+12=0



4. Mpamas, npoxodauw,asn Yepe3 moyky A (3,3,-2) u nepneHOUKynaApHasa naockocmu

x+1 _y
-2 2

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

5. HopmaneHbIim eekmopom naockocmu Haseleaemcs

1.n106001 BEKTOP, NepNeHANKYAAPHbIN NJIOCKOCTU
2.1t06011 BEKTOP, NapasinenbHbli NAOCKOCTH
3.eAVHWNYHbIV BEKTOP NepneHANKYASPHbIA NJI0CKOCTH
4. e AMHWYHDBIV BEKTOP MapasienbHblil N0CKOCTH

6. Mnockocmob 3adaHa obuwjum ypasHeHuem Ax + By + Cz + D = 0. Ykaxcume (Homep unu Homepa)
HesepHO20 ymeepioeHus

1.HopmanbHbIl BekTop nnockoctv n = {4, B, C}
2. ecnn D = 0, To NIOCKOCTb NPOXOAUT YePE3 HAaYaNo KoopANHaT
3. ecim A = 0 ypaBHeHMe onucbIBaeT NJIOCKOCTb, NapannesbHbii naockoctn XOY

7. YpasHeHus Ax? + By2 + Cz% + D = 0 npusodumca K KaHOHU4YecKomy eudy npu NOMoWU npeobpa3o8aHus

1. napannensHOro nepeHoca ocei KoopauHat
2. MoBopoOTa ocei KoopauHaTt
3. He cyLwecTByeT Takoro npeobpasosaHus

8. YpasHenua Ax* + Bx + Cz> + Dy + F = 0 npusodumcs K KAHOHUYeCKoMy eudy npu nomouju
npeo6pa3oeaHus

1.noBopoTa oceit KoopanHaTt
2.napannenbHoro nepeHoca oceit KoopanHaTt
3.He cyllecTByeT Takoro npeobpasosaHus

9. Ecau naockocmob 3x + By + Cz + D = 0 napannensHa nnockocmu 3x — 8y — z + 4 = 0 u npoxodum yepe3s
movuky (—4,1, 3), mo cymma Kosppuyuenmos A + C + D pasHa

1.13
2.14
3.15

10. Cymma KoopOuHam ecex mo4veK nepecevyeHus naockocmu 2x +4y —3z—12 =0 ¢ ocamu KoopOuHam
pasHa

11
2.4
3.5

2 2 2
X z o
11. MosepxHocmes, 3a0aHHAA ypagHeHuem- -+~ + o= 1 npedcmasnsem coboii



1. anauncoung,
2. napabonoung,
3. runepbonong
4. KOHyC
5. umnnHap
x2 yZ ZZ

12. lMosepxHocMb, 3a0aHHAA YpasHeHUEeM Tt T e 0 npedcmaensem coboii

1. snnnncoung
2. napabosong,
3. runepbonoung,
4. KoHyC
5. umnuHap

xZ yZ ZZ

13. lMosepxHocMb, 3d0aHHAA ypasHeHUeM rEETEETin —1 npedcmaenaem coboii

1. anauncoung,

2. napabosong,

3. runepbonoung,

4. KoHyC

5. umnunHap

14. Mpamas, npoxodawas yepe3z mouku A(3,4,3) u B(5,3,3), nepnesdurynapHa
naockocmu

1. x-y—-3z+1=0

2.2x—y+5=0

3.x—y—z+1=0

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

1. nepBas 1 BTOpas NpamMmble NepneHANKYAAPHbI

2.nepBas U TpeTbA NpAMble NePneHANKYAAPHbI

3. BTOpasA U TPETbA NpsAMble  NeprneHanKyAApHbI

4. nepneHAMKYNSAPHbIX MPAMbIX HET

16.YpasHeHuem naockocmu, npoxodauwjeii yepe3 moykyA(3. 3. —2) nepneHOUKynapHO npamoii

gﬂe/memcn naockocmo
1.3x+2y+2z—-13=0

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

x+1
-2

w'le



17. Obwiee ypasHeHue naockocmu, npoxoosaweii mouky A(3,—1,5) napannenbHo nnockocmu 9x — 2y + z —
5 =0, umeem sud

1.3x—y+z—-15=0

2.3x—y+z—-34=0

39x -2y +z-34=0

18.Mnockocme 3x —y + z — 15 = 0 nepneHAuKyAapHa naocKkocmu

1.9x—-2y+z-5=0

2.2y —=7z4+14=0

3.x—-2y4+z-5=0

19. YpasHeHuem nnockocmu, npoxodsaweii yepe3z mouky A(3, 3, —2) u nepneHduKynapHoii npamoli % =

'l

z
; Aesndaemca

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

20. Obujee ypasHeHue naockocmu, codepxcaujeli moyky A(3,—1,5) u napannenvHoli nnockocmu 9x — 2y + z —
5 =0, umeem sud

13x—y+z—-15=0

2.3x—y+z-34=0

339x —2y+z-34=0

21. Mnockocmb3x — y + z — 15 = 0 nepneHAUKyAApHA naocKkocmu
1.9x—-2y+z—-5=0

2.2y—-7z+14=0

3.x+ 3y+z—-10=0

22. YpasHernusa Ax?* + By? + Cz* + D = 0 npueodumca K KAHOHUYEeCKOMy 8udy npu NOMouju Npeobpa3oeaHus

1. napannenpHoro nepeHoca oceit KoopAamMHaT
2. NOBOpPOTa OCelt KOoOpPANHAT
3. He cyuiecTByeT Takoro npeobpasoBaHuA

23. YpasHerua Ax? + Bx + Cz?> + Dxy + F = 0 npueodumcsa K KaHOHU4ecKomy eudy npu nomowu
npeobpasoeaHus

1.noBopoTa ocelt KoopAanHaT
2.napannenbHOro nepeHoca ocelt KoopaMHaT
3.He cyLecTByeT Takoro npeobpasoBaHus

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

1. KoOpANHaATbI HOPMANbHOIO BEKTOPA MNJIOCKOCTMH

2. OTPE3KU, KOTOPbIE NIOCKOCTb OTCEKAKOT Ha OCAX KOOPAUHAT OX, Oy, 0z cOOTBETCTBEHHO



3. KOOPAMHATbI TOUKM, NIeXKaLLEen B NIOCKOCTU
4. cpeay NpeaNoXKeHHbIX BAPNUAHTOB HET BEPHOTO

25. YpasHenua Ax? + Bx + Cz?> + Dy + F = 0 npueodumcs K KAHOHUYeCKOMy 8udy npu nomouju
npeobpasoeaHus

1.noBopoTa ocein KoopaMHaT
2.napannenbHoro nepeHoca oceit KoopamHat

3.He cyLecTByeT Takoro npeobpasoBaHus

2 2 2

X y z o
26. [MosepxHocMb, 3a0aHHAA YpasHeHUeM Tt T npedcmasnaem coboli
1. ananncoung
2. napabonong
3. runepbonoung,
4. KOHYC
5. umnunHap

xZ yZ zZ .
27. MNosepxHocmsb, 3a0aHHAA ypaeHeHUemM = F ry + Pl 1 npedcmaensem coboli

1. ananncoung

2. napabonong,
3. runepbonoung,
4. KoHyC

5. umnuHap

Kputepuu onenkun

Texymas aTTectanus MyTeM TECTUPOBAHUS MPOHU3BOAUTCS B CPOKH, YCTAHOBIIEHHBIE BY30M IIO
3aBEPIICHUIO TEMBl y4eOHOW TUCIUIUIMHBL. OIEHKAa «OTIUYHO» BBICTABJISCTCS NpH BhITONHEHUH 90%
TECTOBBIX 3aJJaHUH, «XOPOIIOY - TMPU BIMOTHEHUN 80% TECTOBBIX 3aJJaHUI U «yTOBIETBOPUTEIHHOY - MPHU
BhIToJIHEHUN 60% TECTOBLIX 3aIaHHUIA.

1.2. Bonpocsl 115t codeceoBaHusi

Tema 1. «BeKTOPHO-KOOPANHATHbIA MeTo4»

Metoa KOOpAMHAT HA MPSIMOM.

OcHOBHBIE 337291 aHATUTHIECKOW TEOMETPUH Ha MPSMOi.

PaccrosHue Mexay NByMsl TOUKaMH Ha MIPSIMOIA.

Koopnunate! Touky, aensieil oTpe3oK NpsiMoi B JAHHOM OTHOILICHUU.
Mertoza KOOpAMHAT Ha IIIOCKOCTH.

JekaproBasi MmpsMOYroyibHAsi CHCTEMa KOOPAMHAT HA IJIOCKOCTH.
JekapToBasi KOCOyrojabHasi CUCTEMa KOOpPJUHAT.

OcCHOBHBIE 33/1a41 aHATUTHIECKON T€OMETPHH Ha TUIOCKOCTH.

©oNo Ok~ wWDdRE

Ilongprast cuctemMa KOOpAWHAT.

10. ®opmyIIbl CBSA3M MEXKTY MPSIMOYTOJIBHBIMHU H JICKAPTOBBIMU KOOPIMHATAMH
11. [poexnus orpe3ka. OCHOBHBIE CBOICTBA MPOEKLIUIA.

12. JlexapTOBBI IPAMOYTOJIbHBIE KOOPAWHATHI TOUKH Ha INIOCKOCTH.



13. PaccrosiHuEe Mex Ty IBYMS TOUYKaMH Ha TUIOCKOCTH.

14. MeTox KOOpIWHAT B TIPOCTPAHCTRBE.

15. JlexkapToBas TPSMOYTOJIEHAS CHCTEMa KOOPAWHAT B MPOCTPAHCTBE.

16. lmmuaapudeckas cucTeMa KOOPAMHAT.

17. Cdepuueckas cucTemMa KOOpIUHAT.

18. ®opMysbl CBS3M MEXKIY MPSMOYTOJBHBIMH JIGKAPTOBBIMU KOOPIWHATAMH TOYKH M IMJIUHAPUICCKUMU
KOOPJIUHATAMH TOYKH.

19. ®opmysbl CBA3M MEXKIY NPSMOYTOJbHBIMH JIEKAPTOBBIMH KOOPAWHATAMH TOYKH U chepuiecKkuMu
KOOpJIMHATAMH TOYKH.

20. ®opMynBI IeTIeHUs OTPE3Ka B TAHHOM OTHOIIICHHU.

21. ®opMynbl AETCHUS OTpe3Ka MOMOIaM.

22. BbluucneHue ionaayn TPeyrojbHUKA M0 KOOPIMHATAM €r0 BEPIIHH.

23. BelunicieHrne KOOPAUHAT TOYKH, PABHOYIAJICHHON OT TPEX JIAHHBIX TOYCK.

24. TlpeoOpazoBaHKe CUCTEMBI ACKAPTOBBIX KOOPAWHAT NPH MapajlIeIbHOM CIIBUTE OCEH.

25. TlpeoOpa3zoBaHUE CUCTEMBI JCKAPTOBBIX MPSIMOYTOIBHBIX KOOPAWHAT TIPU TIOBOPOTE OCEH.

26. IlpeoOpazoBaHue CUCTEMBI JEKAPTOBBIX MPSIMOYTOIBHBIX KOOPAUHAT MPU
W3MEHEHUH Havajia ¥ OBOPOTE OCEM

Tema 2. «InemeHTbl BEKTOPHOWU anrebpbi»
1. [lorsiTrie CBOOOTHOTO BEKTOPA.
2. IIpoexuny BEKTOpa Ha OCh U €r0 OCHOBHBIE CBOICTBA.
3. IIpoekuiuu BekTOpa Ha ocu KoopauHaT. KoopauHatel BeKTopa.
4. Pa3noxeHue BeKTOpa 1o opTaM KOOPAUHATHBIX OCEil.
5.Mopyns BeKTOpA.
6. Hanpapnsiroiye KOCUHYCBI.
7. Onpenenenne JIMHEHHBIX ONIepaIliil HaJ] BEKTOPaMH.
8. OCHOBHBIE CBOMCTBA TMHEHHBIX ONEpalUi HAJ BEKTOPAMH.
9. JluHeliHbIe OTIepall HaJI BEKTOPAMH, 33JaHHBIX CBOUMHU KOOPAHHATAMH.
10. PaBercTBO BekTOpoB. KomuHEapHOCTH BEKTOPOB.
11. Onpenenenrie CKaIsIPHOTO MPOU3BEIEHUS BEKTOPOB.
12. CkansipHoe NpOU3BEICHUE U €T0 OCHOBHBIE CBOMCTBA.
13. BrlpakeHne CKaJIIpHOTO IPOM3BEAEHUS YEPE3 KOOPAMHATEI MEPEMHOKAEMBIX BEKTOPOB.
14. Y101 MEeXITy BEKTOPaMH.
15.IIpoekiinu BeKTOpa Ha 3aJJaHHOE HAINPaBJICHHUE.
16. OnpenencHre BEKTOPHOE MPOU3BENECHUS BEKTOPOB.
17. OcHOBHBIE CBOMCTBA BEKTOPHOE MPOM3BEEHHS BEKTOPOB,
18. BeipaskeHre BEKTOPHOTO MPOU3BEICHUS Yepe3 KOOPAMHATHI

MEPEMHOXKACMbIX BEKTOPOB.



19. KonnrHeapHOCTh BEKTOPOB. Y CTAHOBIICHUE KOJUTMHEAPHOCTH BEKTOPOB .

20. OpTOroOHATLHOCTH BEKTOPOB. Y CTAHOBIICHHE OPTOTOHAITBHOCTH BEKTOPOB.

21. OmpeneneHre CMEIIAHHOTO TPOU3BEICHHS TPEX BEKTOPOB.

22. OCHOBHBIEC CBOMCTBA CMEIIAHHOTO ITPOU3BEIICHUSI BEKTOPOB.

23. BelpaxkeHHe CMEIIaHHOTO TTPOU3BEICHUS Yepe3 KOOPAMHATEI TIEPEMHOXKACMBIX BEKTOPOB.
24. KoMIIaHapHOCTh BEKTOPOB. Y CTAHOBIICHHE KOMIUTAHAPHOCTH BEKTOPOB.

23. 'eoMeTpHIeCKHUii CMBICT BEKTOPHOE TIPOU3BEICHIS BEKTOPOB.

24, FeOMCTpI/I‘leCKI/Iﬁ CMBICJI CMCIIAHHOT O MMPOU3BEACHNA BCKTOPOB.

Paspen 2. «<AHanUTUYECKaA reomeTpmua Ha NNIOCKOCTU»
Tema 3. «JINHNN HA NIOCKOCTU»

IlonsTre ypaBHEHMS TMHUH Ha TIIOCKOCTH.

IIpumepsl 3a1aHUs] ypaBHEHUM JIMHUI Ha INIOCKOCTH.
ITapameTpuueckue ypaBHEHUS JIMHUH.

Anrebpandeckoe ypaBHEHHE JIMHUH.

Yr10BOM KOAQPUIMESHT NPSIMOU JTHHHH.

YpaBHEHHE NPSMON JIMHUM C YTIOBBIM KO3 QUIIMEHTOM.
Brrancienue yria Mexy AByMsl IPSIMBIMU JIMHUSMHU.
VYcnoBusg NepHeHIuKyJIIPHOCTH IBYX MPSIMBIX JTHHUM.

© o N gk~ wDd R

YcioBus NapayieIbHOCTH  ABYX MPSAMBIX JIMHUH.

(SN
o

. IIpsimast JInHUS, KaK JIMHUS IIEPBOTO MOPSIKA.

[2=Y
(=Y

. Ob1ee ypaBHeHHE NPSMOMN JIMHUM Ha IUIOCKOCTH.

[EEN
N

. HenonHele ypaBHEHUs MPSIMOM.
. YpaBHEHUE NPSIMOH, IPOXOASAIIECH Yepe3 JAHHYIO TOUKY B JAHHOM HAIPABJICHUU.

=
W

. YpaBHEHHE MPSAMOH, POXOIAIICH Yepe3 JIBe JaHHBIE TOUKH.
. YpaBHeHHE IPsIMO «B OoTpe3kax».lccienoBanre B3anMHOTO PACTIONIOKEHHS JBYX MPSIMBIX Ha TUIOCKOCTH.

=
o Ul

. HopManbsHO€E ypaBHEHUE TPAMOM.

[3=Y
~

i 3a/1aqa BBIYUCJICHHUA PACCTOAHUA OT ,Z[aHHOf/i TOYKH JO HpHMOﬁ.

=Y
[e0)

. YpaBHEHMUE ITy4Ka IPSIMBIX.
. Brluncienue koopauHaT TOYEK NEpECEUEHUs IPAMOI IMHUM C OCIMU KOOPIMHAT.

N
o ©

. Beruncienue KOOpAWHAT TOYCK NEPECCUCHUA IBYX NAHHBIX NIPAMBIX.

N
[

. Beruncnenue PpacCTOsAAHUA MEXKAY ABYMA MAapalJICJIbHBIMU ITPSAMBIMU.

Tema 4. «<YpaBHEHUA JINHUIA BTOPOro nNopsaKka»
1. Okpy>kHOCTb. BBIBOJ] KAHOHMYECKOTO YPaBHEHUSI OKPY>KHOCTH.
2. OnpeneneHune 3JUINICa.
3. BelBOJT KaHOHUYECKOTO YPaBHEHUS JJUIHIICA.
4. Uccnenoranue (OPMBI 3JLIUIICA 10 €0 YPaBHEHHIO.
5. DKCIEHTPHUCHUTET DJUIHIICA.

6.P AIMOHAJIbHBIC BBIPAKCHUA (l)OKaJ'ILHLIX paanycoB 3JUIMIICA.



7. IlocTpoeHuUE FIIUIICA IO TOYKAM.

8. IlapameTprueckue ypaBHEHUS JUIATIICA.

9. DnHric KaKk MPOeKIrs OKPY>KHOCTH Ha TIOCKOCTb.

10. Dnaunc kak cedeHue Kpyriioro MuInHIpa.

11. OnpenencHuie TUIEPOOITHI.

12. BeiBOJT KaHOHHYECKOTO ypaBHEHUS TUIIEPOOJIBL.

13. HccnenoBanue (popmbl rTHIiepOOIIHI TIO €€ YPaBHEHHIO.

14. DKCUEHTPUCUTET THIIEPOOITHI.

15.ParmonanbHble BRIpaKEHHS (POKATBHBIX PaJNyCOB THIIEPOOITHL.
16. JIMpeKTpUCHI DILIUIICA U TUTIEPOOIIBL.

17. OnpenencHue napadoJIbL.

18. BIBOJT KAHOHUYECKOT'O YPABHEHUS TapadoJIbl.

19. UccnenoBanue popmel mapaboibl 1Mo ee ypaBHEHHIO.

20. ITlomspHOe ypaBHEHHE AILTUIICA, THIIEPOOIBI U TapabOIIbL.

21. lnamMeTphl JIMHUMA BTOPOTO MOPSIAKA.

22. OnTu4eckue, CBOMCTBA AILIUIICA, THIIEPOOJIBI U TapadOoJIbL.

23. Dmmumc, ranepbona u mapadoa Kak KOHUIeCKHAe CeUeHUsI.

24. O0uee ypaBHEHUE JIMHUN BTOPOTO MOPSIIKA.

25 .IlpuBeneHne OOIIETO YpaBHEHUS IMHAK BTOPOTO MOPSi/IKa K KAHOHUYECKOMY BU/TY.

26. [IpeoOpa3oBaHue 0OLIEr0 ypaBHEHUs JMHUM BTOPOTrO MOPSIKA K KAHOHMYECKOMY BUY ITyTEM
napajjieJIbHOIo IEPEHOca OCe KOOpAUHAT.

27. lIpeobpazoBaHre 0O0IIET0 YpaBHEHHS JJMHUN BTOPOTO MOPS/IKA K KAHOHUYECKOMY BUJIY ITyTEM IIOBOPOTE
ocel KOOpJMHAT.

Paspen. «AHanuTUUYECKan reomeTpua B NPOCTPaHCTBE»
Tema 5. «[110CKOCTN U ypaBHEHUA NPAMOW JIMHUW B NPOCTPAHCTBEY
1. IloBepXHOCTb. Y paBHEHHE TOBEPXHOCTH.
2. JIuHuA B IPOCTPAHCTBE. Y PaBHEHUS JIMHUU B IPOCTPAHCTBE.
3. AnreOpanydecKue MoBEpXHOCTH.
4. TInocKOCTh KaK TOBEPXHOCTh MEPBOTO MOPSIAKA.
5. IlonHoE ypaBHEHHUE IIOCKOCTH.

6. HenonHble ypaBHEHHS MIIOCKOCTEN.



7. YpaBHEHHUE TIOCKOCTH, MPOXOIALIEN Uyepe3 TpH TOUKH.

8. YpaBHEHHE IVIOCKOCTH «B OTPE3KaX».

9. Yron Mexny AByMs IUIOCKOCTSIMH.

10. YcnoBue nepneHauKyIIpHOCTH U MapaIeIbHOCTH TUIOCKOCTEH.
11. HopmansHOe ypaBHEHHE IIIIOCKOCTH.

12. PaccTostHME OT TOYKH 0 IJIOCKOCTH.

13. YpaBHEHHUS IPSIMOMA B IPOCTPAHCTBE.

14. Hampapisttouuii BEKTOp MPsSIMOiA.

15. KanHoHWYecKue ypaBHEHUS MPSMO.

16. I[lapameTpuyeckue ypaBHEHUS OPAMOM.

17. YpaBHEHUS IPSIMOM, TPOXOIAIIEH Yepe3 TBE TOUKH.

18. Ob1ee ypaBHEHUE MPSIMOIA.

19. Onpenenenue yrina MexAy ABYMsI INIOCKOCTSIMU.

20. OnpeneneHue yrina MeEXAy MNpsSIMOH M IJIOCKOCTBIO.
21.YcnoBue NepneHuKyaspHOCTH JBYX MPSIMBIX B IPOCTPAHCTBE.
22. YcnoBue napajuieIbHOCTH ABYX MPSMBIX B IPOCTPAHCTBE.

23. YcnoBue NepneHANKYIIPHOCTH MPSIMOM U IIIOCKOCTH.

24. YcnoBue MapauieIbHOCTH  IPSAMOM U INIOCKOCTH.

Tema 6. «YpaBHeHMA NOBEpPXHOCTEN BTOPOro nopaaKa»
1. Onpenenenre MUIUHAPUIECKON TOBEPXHOCTH.

2. VYpaBHEHHE UWIMHIPUYECKOW TMOBEPXHOCTH C O0pa3ymIIUMH, MapajuleTbHBIMH OJAHON W3 KOOPAMHATHBIX
ocel.

3. [loBepXHOCTH BpaIlleHHUS.

4. YpaBHEHHE MOBEPXHOCTH BpalleHHs, 00pa30BaHHON BpalllcHHEM JHHUUA BOKPYT OJHON M3 KOOPJAHHATHBIX
oceH.

5. Metox napajulenbHBIX CEUEHUI.

6.Kanonnueckoe ypaBHEHHUE 3IUTMIICOUIA.

7.UccnenoBanre (hOpMbI SIUTUTICOMIA TI0 €TO YPAaBHEHHIO.

8. KanoHnueckoe ypaBHEHHE OJIHOIMOJIOCTHOTO THIIepOOIOn Ia.
7.UccnenoBanre GopMbl OTHOMOIOCTHOTO TrUmnepoosonaa 1o ero ypaBHEHHIO.

8. Kanonuueckoe YpaBHCHUC MABYXIIOJIOCTHOI'O FI/Il'Iep6OJ'IOI/I,Z[a.



9. UccnenoBanue GpopMbl ABYXIOIOCTHOIO THIEPOOJIONAA IO €r0 YPaBHEHHIO.
10. Kanonndeckoe ypaBHEHHE OSJUTHIITHYECKOTO Imapadbosiona.
11.HccrnenoBanne GopMbl JIUTHNTAYECKOTO TapaboIona 1Mo ero ypaBHEHHIO.

12. Kanonnveckoe ypaBHeHHE TuIepOoIndeckoro napadoaouma.

13. UccnenoBanue GopMbl THIIEPOOIMYECKOTO MAapadoIonIa 110 ero YpaBHEHHIO.
15. Konyc BTOpOro nmopsiaka.

16. IIpssmonuHeitHBIE 00pa3yIOIIFe 0OJHOTOIOCTHOTO THIIepOoIonIa.

17. HuauHApEl BTOPOTO HOPSAKA.

18. O01ee ypaBHEHHE TOBEPXHOCTEH BTOPOTO MOPSAKA.

19. IlpeoOpazoBanre 0OIIETO YPaBHEHUS TOBEPXHOCTEH BTOPOTO MOPSAKA K KAHOHUIECKOMY BHY ITyTEM
napajjieIbHOIo IEPEHOCa OCeH KOOpIUHAT.

20. IIpeoOpa3oBanue 0OIIETO YPaBHEHUS IOBEPXHOCTEH BTOPOTO MOPSAKA K KAHOHUYIECKOMY BUIY IIyTEM
IIOBOPOTA OCE KOOpJMHAT.

25.I1lpuBeneHne o0IIeTo ypaBHEHHUS JIMHAU TIOBEPXHOCTEH BTOPOTO TOPS/IKA K KAHOHUYIECKOMY BULY.

Kputepum oueHku:

o OLUEHKa «OT/IMYHO» BbICTaBAAETCA CTYAEHTY, eC/iM OH MPOSABWU/ BCECTOPOHHEe, cMcTemaTiyeckoe u
rny6oKoe 3HaHWe MaTepuanos U3y4YeHHOW ANUCUMMANHBI, YMeHMe CBOBOAHO BbINMOAHATL 3a4aHMA NPeayCMOTPEHHOM
NpPOrpaMmmoi, YCBOMBLLMI OCHOBHYIO Y 3HAKOM C AOMOJHUTENLHON INTEPATYPO, PEKOMEHA0BAHHOW NPOrpammMoN.
KaKk npasuio, ougeHKa «OT/IMYHO» BbICTABAAETCA CTYAEHTY, NPOABMBLUEMY TBOPYECKME CMOCOBHOCTM B MOHMMaHUK,
N3N103KEHUN M NCNOJb30BaHMM MaTepPUaos U3y4eHHON ANCLMNINHBI, Be3ynpeyHo OTBETMBLIEMY Ha BOMPOChI;

o OLEHKa «XOPOLLO» BbICTABNAETCA CTYAEHTY, MOKa3aBleMy CUCTEMATUUYECKUIA XapaKTep 3HaHWi, no
AVCuMNAMHE, OTBETUBLLIEMY Ha BCe BONPOChI BuieTa, Ho JONYCTUBLIEMY NPY 3TOM HENPUHLMNNAAbHbIE OLINOKMK;

o OUEHKa «yAOBNETBOPUTE/IbHO» 3aC/NYXMBAeT CTyAeHT, OOHapyKMBLIMIA 3HaHME maTepuana
M3YYEHHOW AMCUMNAUHBI B 0bbeme, HeobxoAMMOM AaA AanbHeiwel ydyebbl M npeacToAwein paboTbl Mo
npodeccnn, cnpasasIOLMINCA C BbINOJHEHUEM 3a4aHWUIA, NPEAYCMOTPEHHbIX MPOrPammoii, 3HaKOMbI C OCHOBHOM
NIMTepaTypoin, pPeKkomMeHAoBaHHOM nporpammoit. Kak npasuio, OUEHKa «yA0BJETBOPMTE/IbHO» BbICTABAAETCA
CTYZleHTaM, AOOMYCTMBLWMM NOrPelHoCcTb B OTBETE Ha TeOopeTUdYeckue BOMNpocbl WM(UAKM) NpW  BbINOJAHEHUK
NPaKkTUYECKMX 3a4aHui, HO 061a4aloWmMmM HeobXOAMMbIMU 3HAHUAMM A1A UX YCTPAHEHUs Mo4 PYKOBOACTBOM
npenogasaTtensn, M60 HENPaBWAbHO BbINOJHMBLUEMY MPAKTUYECKOe 3adaHue, HO MO yKasaHuio npenogasaTtens
BbINO/IHMBLUMM APYrMe 3a4aHMA U3 TOTO XKe pasaena ANCLUMUNINHDI;

o OLUEHKa «HEeYA0BNeTBOPUTENbHOY» BbICTABAAETCA CTYAEHTY, 0BHApYKMUBLUEMY Cepbe3Hble Npobaembl
B 3HAHMAX OCHOBHOrO MaTepuana W3y4yeHHOW AUCUMNAWHBI, A0NYCTUBLIEMY MNPUHUMNNAAbHbIE OLWWOKN B
BbIMOJIHEHUWN MPEeAYCMOTPEHHbIX MPOrPamMmoit 3agaHui. Kak npaBuio, oueHKa «HeyL0BAeTBOPUTEIbHO» CTaBUTCA
CTYZleHTaM, KOTOpble He MOTyT MPOAO/IKUTb 0ByYeHMEe MAN NPUCTYNUTb K NpodeccMoHaNbHOM AeATEeNbHOCTM MO
OKOHYaHMM By3a 6e3 A0MNOMHUTENbHbIX 3aHATUI MO COOTBETCTBYIOWEN AUCLMUMNAMHE, HE OTBETUBLUMM Ha BOMPOCHI
6uneta n 4ONONHUTE/IbHbIE BOMPOCHI, U HEMPABU/IbHO BbINONHUBLLEMY MPAKTUYECKOE 33aJaHue.

o OUEHKA «HeyA0BAETBOPUTE/IbHO» BbICTABAAETCA TaKKe eCv CTYLEHT:

- nocne Hayana cobecenoBaHuA (KONNOKBMYMA) OTKa3aCA ero cAasaThb;



- Hapywwun npasuaa caayun COGECGAOBaHWr’I (Konnoxsmyw\a): cnucbiBan, noacKasbiBan, obmaHoM nbiTancs noNyynTb
6onee BbICOKYHO OUEHKY U T.A4.

2. OueHo4HbIe MAaTEPHAJIbI 115 MPOMEXKYTOYHOI aTTeCcTallMU
2.1. IlpumepHbBIil NepevyeHb BONPOCOB ISl 3a4eTa

Cuctema KoopgmMHaT Ha npamoi. MeToz KoopAuHAT Ha NPSAMOIA.
PacctosHMe mexay ABYMA TOUKaMM Ha NPAMON
MpocTeliwmne 3a834N aHAMTUYECKON FEOMETPUM HA NPAMOWN.
JeKkapToBaa NpAMOYrosbHasa cMcTeMa KOOPAMHAT Ha NI0CKOCTH
MeTopa, KoopaMHaT Ha NNOCKOCTU. PaccToaHMe MeXxay ABYMA TOYKaMKU Ha MNOCKOCTH
MpocTeliwmne 3a834M aHANUTUYECKON FEOMETPUM HA NAOCKOCTU.
BbluncieHne KOOPAMHAT TOUKM, PaBHOYAANIEHHOM OT TPEX AAHHbIX TOYEK.

8. BbluMcneHne KOOPAMHAT TOUKM, ieXKalleit Ha ocu abumcc (opAnHaT), paBHOYAANEHHON OT ABYX AAHHbIX
TOYeK.

9. [eneHue oTpesKa B AaHHOM OTHOLWEHUN. leneHune oTpesKa nononam.

10. BbluncneHme KoopamMHaT KOHLA OTpe3Ka No KoopAMHaTam ero cepeanHbl U 4pyroro KoHua.

11. Bbl4MCNEHWE KOOPAMHAT YETBEPTON BEPLUMHbI Napasienorpamma No KoopAnHaTam TPex ero AaHHbIX
BEPLUMH.

12. BbluncneHue naowLaamn TpeyroabHUKa no KoopauHaTam TPEX ero AaHHbIX BEPLUUH.

13. AddurHHaAA n NpaMoyronbHasa AeKapToBa CUCTEMbI KOOPAMHAT Ha NA0CKOCTU. OCHOBHbIE 3a4a4u.

14. MonapHaa cuctema KoopanHar.

15. CBA3b NOAAPHbLIX KOOPAUHAT C NPAMOYIO/IbHbIMWN AEKAPTOBbIMU KOOPAMHATAMM.

16. MNpamoyronbHaA eKapToBaA cMCTEMA KOOPAMHAT B NPOCTpaHcTBe. KoopAnHaATbl TOYKM B NPOCTPAHCTBE.

17. UnanHppuyeckasa cmctema KoopauHat. UuavHapuyeckme KoopanHaTbl U UX CBA3b C MPAMOYTrO/IbHbIMU
AeKapToBbIMU KOOpANHATaAMMU.

18. Cdhepuueckan cuctema KoopgmHat. Chepuyeckme KOOPANHATLI U UX CBA3b C NPAMOYTFO/IbHbIMU 4EKAPTOBLIMU
KoOpAMHaTamu.

19. NoHaTue BeKTOopa. Moaynb BeKTopa. Hanpasnatowme KOCUHYCbl BEKTOPA.

20. MNpoekKuma BekTopa Ha ocb. OCHOBHbIE CBOMCTBA NPOEKLMUNA.

21. /InHelHble onepaunn HaL BEKTOPAMM M UX CBOICTBA

22. CnoxeHwue 1 BblYMTaHNE BEKTOPOB, 3aaHHbIX KOOpAnHaTamu. Ux cBoicTBa.

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

24. KonnuvHeapHOCTb BEKTOPOB. Teopema O KOIMHeapHbIX BEKTOpax.

25. KomnnaHapHOCTb BEKTOPOB. Teopembl O KOJIMHEAPHbIX U KOMMIaHAPHbIX BEKTOPAX.

26. JInHelHan 3aBUCMMOCTb BeKTOpoB. CBOMCTBA IMHENHOMN 3aBUCMMOCTU BEKTOPOB.

27. TeoMeTpUYecKunii CMbICA IMHEMHOWN 3aBUCMMOCTM ABYX U TPEX BEKTOPOB.

28. basuc. KoopanHatol BeKTOpa B AaHHOM H6asuce. CBolicTBa KoopamHaT. OpTOHOPMUPOBAHHbIN H6a3uc.

29. CkanapHoe NnpounsseeHMEe BEKTOPOB U ero CBOMCTBaA.

30. BbluMCAEHME CKANAPHOIO NPOU3BeAEeHMA B KoopamHaTHON dpopme.

31. HeKkoTOopble NPUAOKEHUE CKANAPHOIo NPOM3BeaEeHMA K PeLUeHNIO 3a4au.

32. BeKTOpHOE NpouM3BeeHNE BEKTOPOB M ero CBOMCTBA. BbiparkeHne BEKTOPHOro NpounsBeseHuns B
KOOpANHATHOM dopme.

33. F'eoMeTpMYECKMIA CMbIC1 BEKTOPHOTO NPOU3BEAEHMUA.

34. HeKoTOpble NPUIOKEHUA BEKTOPHOrO MPOU3BeAeHUA K peLleHnto 3a4au.

35. CmelwaHHOe Npou3BeeHME BEKTOPOB U ero CBOMCTBA.

36. BblpaxkeHune cmellaHHOTo NPou3BeaeHNA B KOOpAMHATHOM dopme.

37. FleomeTpmyecKunit CMbICA CMELLIAHHOTO NPOM3BEAEHMUS.

38. HekoTopble NpMAOKEHUA CMELLaHHOIo NPOU3BEeAEHNA K peLUeHUIO 3a43au.

Nou,kwnNpeE

2.3. MpumepHbIii NnepeyeHb BONPOCOB A5 9K3aMeHa



Pasgen 2. «<AHanuTUYeCKan reomeTpua Ha NJIOCKOCTU»

ukhwnN R

MoHATWE BeKTOPaA. J/IMHElHble onepaLyMmn Hag BEKTOPaMM M UX CBOMCTBA

CKansipHoe NpounsBeseHne BEKTOPOB U ero CBOMCTBA.

BbluMCNeHWe CKaNAPHOTO NPoM3BeAEHUA B KOOPAMHaATHOM dopme.

HeKoTopble NpUIoXKEHNE CKaNAPHOIO NPOMU3BEAEHMA K PELLEHMIO 3a4aY.

BeKkTopHOoe npou3BeAeHWe BEKTOPOB W €ro CBOMCTBA. BbiparkeHWe BEKTOPHOro Mpou3BedeHuna B

KoopAMHaTHOW dpopme.

6.

eoMeTpUYECKMI1 CMbIC/I BEKTOPHOTO NpousBedeHusA. HeKoTopble NPUAONKEHUA BEKTOPHOMO MpPoM3BeAeHUA

K pelueHunio 3agau.

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

CmelLaHHOEe Npoun3BeaeHNEe BEKTOPOB M er0 CBOMCTBA.

Bblpa)keHne cMmellaHHOro Npoun3BeaeHUsa B KoopanMHaTHOM dopme.

[eomMeTpmnyecKunii CMbICA CMELLAHHOMO NponsseaeHusa. MpUaoKeHWe K peLleHmnto 3a4au.
MpeobpazoBaHue adpPUHHOM CUCTEMbI KOOPAMHAT Ha NJIOCKOCTM M B MPOCTPAHCTBE.

MNpeobpazoBaHMe NPAMOYTrONbHON AEKAPTOBOM CUCTEMbI KOOPAMHAT Ha NJOCKOCTM U B MPOCTPAHCTBE.
JINHKWA Ha nnocKocTU. BeKTOpHOE M NapameTpuyecKkue ypaBHEHNA NPAMOIA.

YpaBHeHMe NPAMON INHUM C YTNOBbIM KO3PPULMEHTOM.

Obuiee ypaBHEHME NPAMOMN NUHUMN.

MonHoe 1 HenoNHble ypaBHEHUA NPAMON NUHUN.

YpaBHeHWe NPAMON INHUK, NPOXOAALLEN Yepes3 TOUKY B laHHOM HanpaBAeHUM.

YpaBHEHWE NPAMON IMHUN, NPOXOAALLEN Yepes ABe AaHHbIE TOYKM.

YpaBHEHWE NPAMON IMHUN B OTPE3KaX.

HopmanbHoe ypaBHeHMEe NPAMON IMHUM.

Hopmupytowmii MHOXUTeNb. MNpuBeaeHne 0bLWwero ypaBHeEHMUA NPAMON JIMHUU K HOPManbHOMY BUAY.
PaccToAHWe OT TOYKM A0 NPAMON Ha NJIOCKOCTHU.

B3anmHoe pacnonoxeHue AByx NPsSMbIX Ha MJIOCKOCTH.

YpaBHEHWS KPMBbIX BTOPOro NopsaKa C 0OCAMU CUMMETPUM NapanienbHbIMU KOOPAUHATHbIM OCAM.
MpuBeaeHne oblWero ypaBHEHMA KPUBOW BTOPOro Mnopsaka K KaHOHMYECKOMY BMAY C/yyall nepeHoca

Hayasia KOOPAMHaT.

25. MpuBeaeHue obuiero ypaBHeHMA KPMBOIM BTOPOro NOpAAKa K KAHOHMYECKOMY BUAY B C/lydae NOBOPOTa oceit
KOoOpAuHar.

26. OKpy»KHOCTb. KaHOHMYeCcKOe ypaBHEHUE OKPYKHOCTH.

27. 3nnunc. BbiBOA KAHOHNYECKOTO YPaBHEHUA.

28. WUccneposaHue popMbl 31MMNCa NO €ro ypPaBHEHMIO.

29. Tunepb6ona. BbiBOA KAHOHNYECKOTrO YpaBHEHUA.

30. WUccneposaHue popmbl rmnepbosibl MO ee ypaBHEHUIO.

31. Mapabona. BbiBOA KAHOHNYECKOFO YPaBHEHMA.

32. WUccneposaHue popmbl Nnapabosibl No ee ypaBHEHMIO.

Pasgen 3. «KAHaAUTUYECKAA reoMeTpua B NPOCTPAHCTBE»

W N kWM R

R
= o

[ T G Y
vk wnN

MoBEPXHOCTM M IMHWUK B MPOCTPAHCTBE. YPaBHEHMS NOBEPXHOCTU M IMHUW B MPOCTPaHCTBE.
YpaBHeHWe NN0CKOCTM, MPOXOAALLEN Yepes AaHHYI0 TOUKY NepneHaAnKYAAPHO AaHHOMY BEKTOPY.
YpaBHeHUe CBA3KYM niockocTel. ObLiee ypaBHEHWE MIOCKOCTHU.

MonHble U HeMNoJHble YPaBHEHMA NJI0CKOCTEN

YpaBHEHWE NIOCKOCTH, MPOXOAALLEN Yepes TPU TOUKM.

YpaBHEHWE NIOCKOCTM B OTPE3Kax.

HopmasibHOe ypaBHEeHWE NNOCKOCTY.

MpuBeaeHue 06LLero ypaBHeHNUA NPAMOM K HOPMAIbHOMY BUAY.

PaccTosiHMe OT TOUYKM A0 NAOCKOCTY.

B3anmHoe pacnosioxKeHue ABYX NNOCKOCTEN B NPOCTPaHCTBe.

BeKTopHOoe ypaBHEHME NPAMOM IMHUM B NPOCTPAHCTBE. HanpaBAsIowWmMiA BEKTOP NPAMO
KaHoHMYecKne 1 napameTpuueckmne ypaBHeHUA NPAMON IMHUM B MPOCTPaHCTBeE.
YpaBHeHMe NpAMON IMHUK B NPOCTPAHCTBE, NPOXo4ALLei Yyepes ABe AaHHbIe TOUKU.
B3anmHoe pacnonoxeHue NPAMOI IMHUKN U NAOCKOCTM B MPOCTPaHCTBeE.

Obuiee ypaBHeHWe NPAMOI B MPOCTPaHCTBE.



16. B3avmHoe pacrnonoxeHue AByX MPAMbIX B NPOCTPaHCTBE.
17. B3avmHoe pacnonoxeHue AByX NPAMbIX B MPOCTPAHCTBE.
18. B3auMHOe pacnono¥KeHne NPAMON 1 NJIOCKOCTU B NPOCTPaHCTBE.
19. UnnmHapuyeckne noBepxHOCTH.

20. MMosepxHoOCTM BpaL,eHUA. KOHMYeCKne NoBEePXHOCTH.

21. dnnuncouna. CeolicTBa anaunconaa.

22. OAHOMNOAOCTHbIN M ABYNONOCTHbLIN rMnepbosonabl.

23. DnNMNTUYECKMI U rtMnepboanyeckmii napabononapl

24. Obuiee ypaBHEHNE NOBEPXHOCTHU.

25. TMosepxHocTH BpalweHus. MNprmepsbl.

26. UunnHpgpuyeckue nosepxHocTu. Mpumepsl.

27. KoHwu4yeckue nosepxHocTu. [pumepbl. KOHWMYecKne ceyeHums.

2.4. TunoBble 321244 (MPAKTUYECKHE 3aJaHNS)

Tema 1. «BeKTOPHO-KOOPANHATHbIA MeTo4»

3apaHue 1. Ha otpeske AB HallTh TOUKy M, OTCTOALLYIO OT TOYKU A(-9) Ha paccTosHUK, BABOE BoNbLIEM YeM OT
TOuKM B(3).

3apgaHue 2. HaliTy TOUKY CUMMETPUYHYIO ToUKe A(3) OTHOCUTEIbHO TOUKM
B(-1).
3apaHue 3. HaliTn TouKy Ha ocu abcumce, paBHOYAAEHHYIO OT ToueK oT Todek A(5;13) u B(-12;-4).

3apaHue 4. [aHbl age BepwwuHbl A(2;-3), B(-1;3), B(-1;3) napannenorpamma ABCD 1 TOYKa nepeceyvyeHusa ero
AunaroHanei O( 4; -1 ). HaliTu KoopAnHaTbl OCTa/IbHbIX BEPLUWH Napanienorpamma.

3apaHue 5. BbluMCAUTL NAOLLAAb TPEYrO/IbHUKA, BEPLUMHAMM KOTOPOTO ABAAOTCA ToUkU A(2; -3), B(3;2) n C(-2;5).

3apgaHue 6. [laH TpeyronbHUK ABC c BepwMHamum B Toukax A(-1;3), B(2; -1) v (C(7;2). Onpeaenvtb ANUHY
buccekTpucbl yrna A.

Tema 2 «dnemeHTbl BeKTOPHOW anrebpbi»

3apaHue 1. [JaHbl TpM BEKTOpaA

- - -
a=2i—-3j+k
- - -
b=j+4k
- 4 2
c=5i+2j-3k
Heobxoaumo:
a) BbIUMCNIUTL CKaNIAPHOE Npon3BeaeHne BekTopos 2d, 9b;
b) HaWTW MO/ly/Ib BEKTOPHOro npousseaeHuna 3d u —5¢;
5
C) BbIYMCIUTL CMeLLaHHOe Npou3BeeHue TPEX BekTopos 4d, b, C;
- >
d) npoBepuUTb BYAYT N KONNUHEAPHbIMU WM OPTOTOHANbHbIMM ABa BEKTOPa d, C;
- > -
e) npoBepuTb ByAyT M KOMNAaHapHbI TPy BeKTopa 7d, 5b, —C.

Paspgen 2. «AHanuTU4ecKaa reomeTpua Ha NJ0CKOCTU»



Tema 3. « YpaBHeHUe NPAMOI IMHUMU HA NJIOCKOCTU»

3apaHue 1.
OaHbl KoopauHatbl A(-1, 1), B(1, 4) u C(-3, 2) BepLluMHbI TpeyrosbHnKka ABC.

Haintu:

a) meaunany AD;
b) yron £DAC;

C) NPAMYIo, NeEPNEHANKYAAPHYIO NpAMO AD 1 Npoxoasluyo yepes Touky C;
d) npAMYyto, NapannenbHyto npsamoin AD 1 NpoxoasaLLyto Yepes TOUKy B;
e) paccTonaHuMe oT ToYKKu B oo npamoi AC.

Tema 4. «YpaBHEeHUA KPUBbIX BTOPOro nopagKa»

3agaHue 1. Hailtm ypaBHeHME reomeTpuYecKoro MecTa LEHTPOB OKPYMKHOCTEMN, Kacarouwmxca ocu abcumcc u
npoxoasALLmx yepes Toury A(0;3).

3apaHue 2. HaliTn ypaBHEHWE reOMETPUYECKOro MecTa TOYEK, paBHOYAaNEHHbIX OT TOUKM A(2;2) u ocu abecuymcc.
3apaHue3. OnpesennTb TUN KPMBOM BTOPOTrO NOpAAKa M MOCTPOUTH ee

(x—1)? + +2)*

_ 2 _ _
" P =1 6)x*+2x—y+2=0

a)
Paspen 3. «AHanUTUUYECKaA reomeTpuA B NPOCTPAHCTBE»

Tema 5. «MN0cKoCTM M ypaBHEHUE NPAMOI IMHUN B NPOCTPAHCTBEY
3apaHue 1.

JaHbl YeTbipe TOUKM:

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

Tpebyerca:
1. coctasuTb ypaBHeHUA:
a) NNOCKOCTH A1AA3;
b) npamon AA;z;
c) npsmoit A;M, nepneHaMKyAspHOM K NNOCKOCTU AzALAs3;
d) MJ0CKOCTH, NPOXoAALLEe Yepes TOUKY A, NepneHAaMKYAsSpPHO NpAmMon AsA;;

2. BbIYUC/IUTDb 3HAYEHUA:

a) CMHYCa yr/a mexay npamont A;As v NNOCKOCTbIo AzALA3;
b) KOCWMHYCa yria Mexay KOOPANHATHON NA0CKOCTbO OXy U NIOCKOCTbIO AzA2As.

Tema 6. «YpaBHEeHMA NOBEepPXHOCTEN BTOPOro nopsaaKa»

3agaHue 1.0npesennTb KOOPAMHATDLI LLEHTPOB U Paauychl cdep, 3a4aHHbIX YPaBHEHUAMM:



a) =12+ +2)2+(z-52%=9
b) X +y?+z22—6x+4y+2z—3=0
3agaHue 2. Onpeaenntb TMN 3a4aHHOM NOBEPXHOCTU.

a) 12x% +9y? + 422 — 36 = 0;
b) z=4—x?

2 2
)  S+i=y
4 9

d) x2—9y* =0
3apaHue 3. HanTu ypaBHEHWE NOBEPXHOCTM, MOAYYEHHOM NpU BpaweHumn npsamoii z = 0 BoKpyr ocu OX.

3apanue 4, WccneposaTb MOBEPXHOCTb METOAOM CEYEHWI M CXeMaTWYHO NocTpouTb ee 36x2 + 16y2 — 922 +
18z = 9.

3agaHue 5. YcTaHOBUTbL GOpPMY M CBOIACTBA NMOBEPXHOCTU BTOPOro NOpAaKa
4x2 +9y?> —8x+ 36y +4 =0
IIpumep 3K3aMeHAIMOHHOTO OMJIeTa

BUNET Ne

1. YpaBHeHMe NPAMON C Yr10BbIM KO3IPOUUMEHTOM.

2. WccneposaHue popmbl 31AMMNCOMAA NO €r0 KAHOHNUYECKOMY YPABHEHWUIO.

3. [aHbl ypaBHeHUA AByx CTOPOH pomba: x + 2y —7 =0u x +2y —13 =0 wu ypaBHeHWe ero auaroHanu
x —y + 2 = 0. HailTu KoopamMHaTbl BEPLUMH PpOM6Ba U BbIYUCIUTL €ro Naowaap.

4. Ynpoctutb obliee ypaBHEHUE NNHWUK, ONpPesennTb ee TUM U PAacnosIoKeHUe Ha MNOCKOCTU U n306pasuTb

cxematuHo: 2x% + 5y + 8x — 10y — 17 = 0.

Kpurepun onenkn

® OLEHKa «OTAnYHO» (5 6annoB) BbICTaBAAETCA, €C/IU CTYAEHT BafeeT TEOPETUYECKUMU 3HAHUAMU U
HaBblkaMM MO pelleHnto 3agayn; BblI6Op CNocoboB peleHns 3a4adn rPamoTHbIA; PaCCYXKAEHMA HOCAT
apryMeHTMPOBaHHbIN  XapaKTep; nNpeanosKeHHble cnocobbl pelleHna 3agadyv  MmeoT npodeccuoHabHyo
HanpaB/IeHHOCTb; CTYAEHT NPOABAAET TBOPYECKUIA MOAXOA K PELLEHNIO NOCTaBAEHHbIX 33434, OTCYTCTBYIOT OLLUMBKMY;

® OLEHKa «xopolo» (4 6annoB) BbICTaBAAETCA, €CAN CTYAEHT BAaAEET TEOPETUYECKMM 3HAHUAMU U
HaBblkaMM MO peleHno 3afdayu; B Bblbope cnocoboB [0Ka3aTeNbCTB W pPeleHusa 3agayun  AonycKaeT
He3HaYMTe/IbHble HETOYHOCTU, PACCYKAEHNUA aPryMEHTMPOBaHbI; PelleHMUA HOCAT OCO3HAHHbIN XapaKTep;

® OUEHKa «ygoBneTBopuTenbHo» (3 6anna) BbICTABAAETCA, €C/AM TeopeTUMYeCKMe 3HaHMA U
npeacTaBneHna CTyAeHTa No NPeANoXKeHHOW 3a4a4e HOCAT Pa3spo3HEHHbIN XxapaKkTep; B Bbibope cnocoboB pelleHus
3a/a4M AoNyLeHbl OLINMBKK; pelleHns HOCAT OrpaHUYEHHbIN, PenpPoayKTUBHbIN XapaKTep;

® OLEHKA «HeyaoBneTBopuTesbHO» (0 6annoB) BbICTAaBAAETCA, €CAWN CTYAEHT MMEET CYL,eCTBEHHble
npobenbl B 3HaHMAX M NPeACTaBAEHUAX O METOAAX PELUeHUA Mo NPeanoXKeHHol 3ajade; npu Bbibope cnocobos
pelleHna 3a4a4m A0NYLWEHbI OWNBKK; paccyKaeHna 6e3aoKasaTesbHbl.

1. OueHouyHble MaTepHAJIbI VISl TEKYIIEr0 KOHTPOJIsI pa3jes «JIuneiinas aaredopa»

1.1. TecTroBbIe MaTepHaJIbI
BapuaHT 1.

3apaHuA ypoBHA A:



1. BbibepuTe eAMHUUYHYIO MaTPULY M3 YMCa NPeaOXKeHHbIX:

1 1 1
1) (1 1 1);
1 1 1

1 0 O
2)10 0];
0 0 1

2. Ykaxute matpuuy A", ecam matpuua A=(_2 ! 3)

—_

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

3. Bbibepute BeKTOp — cTON6€EL, U3 UUCa NPenoKeHHbIX MaTpu,
1)(1 0 0 1); 3) (1 0).

2)(1 1);

4. Hainpute cymmy matpuy, 24 + 5B, ecnn A = (i i) ,B = (2 3 )

0 29 Wz 1)

16 25 > 8
2 ( ); 4 ( )
Niz s s -1
} e oo (12 -1y, _(2 1 0
5. Haiigute cymmy matpuy A" + B*,ecnin A = (0 1 3 )’B - (0 0 —4)

1)<§ (1)> 3) (g ; :D

-1 -1

~1 -1
2 QY a(s 1)



" 2 (-1 2
6. Hailgute A“, ecnn 4 = ( 1)

3
1 4 0 7
D (g 1) 3 (7 o)
) 9 1 ) 7 0
7 0)_ (—2 4)
2) (0 7/’ 4) 6 2/
2 4 0 1 0
7. Haiigute npoussegeHne matpuy A - B, ecan 4 = ( ),B =(-2 -5
-3 1 1
3 3
1) npowusseaeHue A - B He onpeaeneHo; 3) (_6 _20).
-2 =2/’
2 -8 0 -6 =2
2 ( ): 9 (5 )
) 0 -5 3 ) -20 -2
1 1 -1 0O 1 0
8. Haiigute npoussegeHune matpuy 2A-B,ecm A=(2 0 O |,B=|-1 0 O
0 1 -2 2 1 1

-6 0 -2
1) 0 4 0 J;
-10 —4 -4

-3 0 -1
o 2 o |;
-5 -2 -2

3) npousBeaeHue 2A - B He onpeaeneHo;

-6 0 -10
491 0 4 -4 |
-2 0 -4

9. KaK u13ameHUTCA onpeaenutenb Npyu TPAHCNOHMPOBAHMM MaTpULbI?

1) onpegenntenb He USMEHUTCS; 3) 3HaueHWe onpesennTensa yaBouTcs;
2) 3HaK onpegenuTens NOMeHseTcs Ha 4) onpegenutenb NpUMeET 3HaueHue, obpaTHoe
NPOTUBOMNONOXKHbIN; R NCXOAHOMY.
10. Bbluucnure onpeagenutenb 2-ro nopaaKa 8 1
1)-7;, 2)-5; 3)1;, 4)5.
3 -2 4
1 50
11. Bbluucaure onpegenutenb 3-ro nopaaka 3 1
1) 98; 3) 90;
2) -30; 4) 104.

12. Bbibepute HEBbIPOXKAECHHYIO MaTpULY U3 YMCNA NPEAI0KEHHDbIX



3 -2
13. HaiiaguTe MMHOP M;, COOTBETCTBYIOLLLErO 3/IEMEHTa onpeaenuTens ‘5 1
1)-2; 3)-5;
2) 13; 4) 5.
-4
14. Haingute anrebpanueckoe pononHeHue A,3 COOTBETCTBYIOLLLETO 31IeMEHTA MaTPULLbI < 0
7
1) -18; 3) 18;
2) -19; 4) 19.
x 2 x
. 31 -
15. Hanaurte 3HayeHUe X, peuns ypaBHeHUe 5 2 1=
10 10
1) 7 ] 3) ? ’
2) 0; 4)-2,
3
3apaHuA ypoBHA B:
1 0 1
1. HaiiauTte matpuuy, obpaTtHyto gaHHon | 2 2 3 X, 4 2%, +x, = 4,
3 0 4
3x, —5x, +3x; =1,
2. PewunTte cuctemy AnHeHbIX anrebpanyeckmux ypaBHeHUM 2x, +7x, —x, = 8.
-1 2 0 1
3. Boluucnute onpegenurenn 4-ro nopagka 2 0 1 -2
1 -4 0
-3 2 2 1
BapuaHT 2.

3apaHuA ypoBHA A:

1. BbibepuTe TPEYronbHyI0 MaTPULY M3 YNCNA NPEASIOKEHHDIX:

2
3
1

1
-5
-1

)



—_

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

1 0
2. Ykaxute matpuuy A, ecnu matpuua A4 = < 2 3)

-1 4
1 0
1)(2 3);
-1 4
205 5 %) 2% 5 o

3. BbibepuTte BEKTOp — CTPOKY M3 YNCNA NPEAJIOKEHHDbIX MaTpUL,

1) ((1)), 3) ((i 1);
2 () » G

" (2 5 _ (0 -6
4. HaiiauTe pa3sHoctb matpuy, 3A — 2B, ecnin 4 = (_1 4) ,B = (2 _10)

1 (—67 32) 3)(—23 Ii)’

2) (? 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 1 0 0
-2 3 3
1) <2 6 —1>;
1 1 1

-2 1
3)(3 1);
3 -1 1
-2 1 2
2)<4 —1);
2 1 1

0 -1 3
6. Haigute BZ, ecom B = < 1 2 1)
-2 0 0

o)}



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. Haiigute npoussegeHue matpuy A - B, ecnnd = (_1 0 1 ),B = (4 3 )

2 15
3) 1 4 |;
2 1 =3\, -3 =5
1) ;
15 4 -5 4) npowussegeHue A - B He onpeaeneHo;

20, o 1)

A 0o 2 -2 1 -1 0
8. Haiigute npousseaeHmne matpuy, 7 B,ecnmA=(4 0 0 |, B=| 2 1 1
6 -2 2

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

3 1 3
2){2 =2 0 ); 3 2 0
0 -4 -3 4) <1 -2 —4).
3 0 -3

9. KaKk usmeHnumrca onpeaenuTtesib Nnpu nepecraHOBKe ABYX €ro napanasie/zibHbixX pﬂAOB?

1) onpegenntenb He USMEHUTCS; 3) 3HayeHWe onpesennTensa yaBouTcs;
2) 3HaK onpegennTens NOMeHseTcs Ha 4) onpenenutesnb NPUMET 3HaYeHue, obpaTHoe
NPOTUBOMNONOXKHbIN; NUCXO4HOMY.
5 -1
10. Bbiuucnaute onpegenutenb 2-ro nopsagkKa | 2 3
1)-17; 3)3;
2) 13, 4)-13.
— 5
2 -2
0
11. Bbluucaure onpegenutenb 3-ro nopaaka
1) 92; 3) 56;
2)72; 4) 54,

12. Bbi6epuTe BbIPOXKAEHHYIO MATPULYY U3 YACNA NPESJIOKEHHDIX.



D (0 ) ) (; )

2 3
9 (5 3)
) -2 3
-1 -1
2 (Zg 5)
) -8 8
13. HaiiguTe MMHOpP M;1 COOTBETCTBYIOLLErO 3/IeMEHTa onpeaenutens |_21 _42|
1) -10; 3) 4;
2) 3; 4) -4,
8
14. HaiiguTe anrebpanyeckoe gonosHeHne Az, COOTBETCTBYIOLLErO 3/1IeMEHTA MmaTpuubl | 2
-5
1) 50; 3) -50;
2) 9 4) -9.
2 -1 4
15. HaiiguTe 3HaueHue X, pewumns ypasHeHne |x 3 x| =0
2 0 1
1) 6;
2)9;
3) 18;

4) -18.

w O =



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
3 1 1 -1

2 -2 1

3. Bbluucnute onpegenutenb 4-ro nopagka

Nel MaTtpuua A= 6yaeT MmeTb oneparop:

SO UT W
S o QN
oL 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: ey, €;, €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) scerpa 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 BCErAa MOMHO 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 KBaZPaTUUHOM 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) = AA(x);
3) oba 3T ycnosus.

Ne 10 Kaxaomy cobcTBEHHOMY BEKTOPY COOTBETCTBYET:

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

3) 6eckoHeYHOe MHOMKEeCTBO COBCTBEHHbIX Uncen.

Nell Ana HaxoxKaeHMA coBCTBEHHbIX Ycen IMHENHOro onepaTopa :i HeoB6X0AMMO PELLNTbL 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) cobcTBEHHBIM 3HaYeHnem onepaTopa §;
2) cobcTBEHHBIM BEKTOPOM onepaTtopa ¢;

3) HyneBbIM BEKTOPOM onepaTopa ¢.

Neld [Ona HaxoxAaeHus 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 MHOXecTBO Lesblx Yucen no BuHapHOM onepauum «CloKeHne» obpasyerT:

1) none;
2) apauTuUBHYO abenesy rpynny;

3) nognone.

Nel6. 3agaHa nuHerHaa kombuHaumsa: 0 = ky + k, + k3, rae ko= ko= 4, ks = 0. BexTopbl

1) "MHENHO He3aBUCUMbI;
2) obpasytoT 6a3unc npocTpaHcTaa V3;

3) IMHENHO 3aBUCUMBI.

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.

. 43-8\ _ 9x3 . 5 xg .
NTI=3mn T % 2Tt 3 T X

. 43-8\ _ 913 . 5 3 .. o _D
HTI= 38y — 8% V2T T T4 T 3T

. d—5HA _ 2 . - H I3 R |
3) 41 = 58 s Y275 14 } 1 = o

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

1) )\1=18, )\2=6, )\3=3
2) M=450, A;=6-4v/2>0 \3=6+4+/2>0

3) \i=250, A, =2-v250 As=2+V2>0

Ne 19 Onpep,enMTb, ABNAETCA N INHENHbIM 3a4aHHOE NoANPOCTPAHCTBO A/1A YKAa3aHHOro

NPOCTPaHCTBA?

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

KOOPAUHAT U NeXalWnx B NEPBOM OKTAHTE,



2) /InHeliHOe NPOCTPaHCTBO ONpeaeneHo Kak BCEBO3MOXHbIE CUCTEMbI

AEeNCTBUTENbHbIX YMCeN X=(X1,X2,X3). CNOXKEHWE N YMHOMKEHME Ha YNCN0 onpeaenieHbl, Kak
X+y=(X1+Y1,X2+Y2,X3+Y3) ax=(ax1,axz,axs). oANpoCTPaHCTBO onpeaeneHo, Kak

z=(0,21,22)

3) /InHeliHoe NPOCTPaHCTBO Onpeae/eHO Kak BCEBO3MOMKHbIE MHOTOY/IEHbI HE BbliLe MATOM
cteneHu. MoanNpocTpaHCTBO — MHOTOYIEHbI BUAA act>+art3+as

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. Mopynb KomnnekcHoro yucna Z =6+ 8i paseH...

2. KomnnekcHoe uncno Z = 2+ 2i MOHO NpeACcTaBUTb B BUE ...
i
1) 2/2¢ ¢
£
2) 2+/2¢ *

3) 2\/5(003£ —isin Ej
4 4

4) Zﬁ(cos%{ +isin 377[)

3. MpousBeaeHne KoMNNeKcHbIx Yncen Z, =4—i n z, =3—7i pasHO ...

1) 5-30i



2) 5-26i
3) 19-30i
4) 19— 26i

Vs
4. TpuroHomeTpuyeckas popma KOMMNEKCHOTO YMC/a, UMEOLWEro Moay b 243 u aprymeHT E ,

“MeeT BUA,..
1) z= 2\/§(cosZ +isin zj
6 6
2) 2= \/§(cosz +isin zj
6 6
3) z= 2\/§(cosz —isin EJ
6 6
4) z= 2\/§(cos£ +isin 5—”}
6 6
5. YacTHoe & KomnneKkcHbix yucen z, =1-5i n z, =1—1i pasHo....
Z,
1) 3—-2i
2) 2-3i

3) 2+3i
4) 3+ 2i

, ecnu 7 =11 +5i:

z

6. Hatun

4) V11

7. KomnnekcHoe yncno Z =

— PaBHO ...
3+i

1) 01-17i

2) 0,5-1,25i



4) 0,1-13i

8. [laHbl 1Ba KOMNNEKCHbIX Yncna: Z, =3—51 n z, =5—4i . Toraa aeiicTBuTteNibHaA YacTb

npousseneHuA 2122 paBHa...

1) -5

4) =37

z . .
9. YacTHOe —% KOMMIEKCHBbIX Yncen z,=3—-1iwn z,=1-7i pasHo ...

Zl
1) 1-2i
2) —0,4—2,2i
3)1+2i
4) —0,4-2i

10. YcTaHOBUTE COOTBETCTBME MEKAY anrebpanyeckon GopmMont KOMMAEKCHOIO YXCAA U ero
TPUroHOMeTpU4eckon Gpopmoin.
1.2=2+2i

2.2=~/3-i
1 .43
2

3.7==-
2

OTBeT:

A)z= Z[COS(—%) +isin(—%)j (2)
B) z= 2(cos£+isin Zj
4 4
Q) z= Zﬁ(cos£+ isin fj (1)
4 4

D) z= (cos(—%)ﬂsin(—%)j (3)



( 2r . . 27[)
E) Zz=|COS— +1SINn—
3 3

11. KomnnekcHoe uncno 2—5i—(1+2i)-i pasHo ...

1) 4—-6i
2) —6i

3) 4-4i
4) 2-8i

12. Anrebpanyeckan popma KOMMAEKCHOIO YMCaa, M306PaXKEHHOIO Ha PUCYHKE

T
Sl .l
[
[
|
| »
0 1 x
UmeeT Bug,..
1) z=1+2i
2) 2=2+Ii
3) z=1-2i

4) z=+/3

13. KomnneKcHble Yncaa 3agaHbl TOYKAMM Ha NJIOCKOCTH

}rll

Bl | Al

—_—

IC] 1D

Tor,a,a KOMNNIEKCHO-CoONPAXEHHbIMN YNCNNaMUN ABNAOTCA...
1) AuD

2)AnB



3)AncC

4)DncC
T T ?
14. lencTBUTENbHAA YaCTb KOMMJIEKCHOIO Yncna Z = (COSE +isin EJ UMeeT Bua,...

1) COS7T

T
2) cos—
2

16. [laHbl KomnnekcHble uncna z; =1—1i n z, =3+4i.Toraa 3z, — 2z, pasHo...

1) —3-11i
2) 9+5i
3) —3+5i
4) —T7i

17. 3HayeHune KomnnekcHoro umcna  (1+ i\/§)9, BbluMCNeHHoe no dopmyne Myaspa, paBHoO...
1) -512
2) 521
3) =521
4) 512
18. [leficTBUTEIbHAR YacTb KOMAEKcHOro uncna (3+ 2i)° pasHa ...

1)5



3)-5
4) 13

19. Ecm f(z) = 22% + 4, Toraa 3HaueHMe NPON3BOAHON 3TO GYHKLMM B TouKe Z, =2+i paBHO...

1) 8+4i
2) 2+i
3) 4+4i
4) 8+i

20. [laHbl ABa KOMMIeKCHbIX Yncna Z, =5+4i n z, =5—4i. Toraa kBagpaTHOe ypaBHEHMe,

COCTaB/1IeHHO€e U3 HUX, UMeeT BUA.:
1) 22 -10z+41=0

2) 22 +102+9=0

3) 2 -10z-9=0

4) 22 +10z2+41=0

21. [laHbl ABa KOMMNEKCHbIX Yncna z, =1+ "/§ n 2= 1- "/§ . Toraa kBagpaTHOe ypaBHeHue,

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

4) 2°+22+4=0

2
T .. 7T
Z=|COS—+I1SIN—
22. ﬂ,eﬁCTBMTEI'IbHaFI 4aCTb KOMMNJIEKCHOIO Yncna nmeet

T
cos—
1) 3

o T
Cos” —
3

2)

T
cos=
3 6



T
cos” —
4)

BapuaHT 2

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

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 KOMNAEKCHble uncna 21 = 2-1 2, =3+5I Toraa 22, -3z, paBHoO...
1) ~5-17i
2) —5+13i
3) —5+14i

4) -5+3i

V4
26. TpuroHomeTpuyeckas popma KOMMNIEKCHOTO YMCa, UMeoLWwero moayns vV 2y aprymeHT 4
UMeeT BUA,...

Z= \/E(cosZ +isin Zj
4 4

1)

Z= \/E(cosZ —isin fj
4 4

2)



Z= \/5(0033—” —isin 3—”)
4 4

3)
T .. 3rx
7= \/E(COS—+ISIH —j

z

yA

27. YacTHoe ~2 KOMMNJIEKCHbIX yncen Z, = 2+l

z,=—1-Ii

" paBHoO....

1) —7-3i
2) 3+7i
3 3-3i

4) 7+7i

28. KomnnekcHoe uncno £ =1- '\/§ B TPUrOHOMETpPMYECKOM dopMe MMEET BUL, ...

( 57 .. 57[)
2| cos— +1sin —
1) 3 3
4(cosz—ﬂ—isin Zj
2) 3 3

( T nj
COS— —18in —
2(005Z +isin Zj

z

z

29. YactHoe X komnnekcbix uncen 21 = 2+, Z, =4+

paBHoO ...

(5 - 21)°

30. AEI‘;ICTBMTEI'IbHaH 4aCTb KOMMNJIEKCHOIO Yncha PaBHa...

1) 21



3) 29

4) -10
31. KoHeL, paguyc-BeKTOpa, 3a4atoLLero KoMnaekcHoe uncno Z = —5+2i , NEXUT...

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

4) B 4yeTBEPTOM YeTBEPTU

32. KomnneKcHble yncna Zl n Z, 3a4aHbl COOTBETCTBEHHO paanyC-BEKTOPaMU OMl

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

Toraa cymma 2 + 2, , 3anucaHHaA B anrebpanyeckoit popme, UmeeT BUA.,..
1) — 2+3i

2) ~ 3+2i

3) 1+i

4) 2i

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

r
1) 4

4>|§,"




<L
oy

Wy

4)

34. MpousseseHne KOMNIEKCHOTo uncna £ =1-2i , ConpAMKeHHOoro uncaa Z pasHo ...

1)5

2)-3

3)-5

4) 1-4i

35. [leiCTBUTE/IbHBIMU PELLIEHUAMM YPaBHEHUS @+Dx+A=D)y =31 g5ra0mca..

1) x=1 y=2

2) x=2, y=1

3) x=3, y=0

2) x=0, y=3

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

2127
npounsseneHnA paBHa...

4) -2

37. 3HaueHWe KOMMJIEKCHOTO YMCa (_\/E +i)’ , BblUMCNEHHOE No popmyne MyaBpa, paBHo...
1) 81

2) -81

3)24

4) -24

f(z)=12° z,=3+2i

38. 3HaueHne PyHKUUMK B TOUKe paBHo...

1) 7+12i



2) 9+12i
3) 13+12i
4) 5+12i

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

1"\J'I'§+I-
2"\15_1-

4" B

OTBeT:

40. HaliTn pasHoCTb X7V us YCNOBMA PAaBEHCTBA ABYX KOMMIEKCHbIX Yncen:

5X —2y + (X + y)i = 4 +5i.

41. Ecm Z=2+3 , TO COMPAXEHHOE eMy KOMMIEKCHOe Yncio 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+i—
1)
2) z=1+i
3) z=-2+i-2J3
OTBeT:

T .. T
X zZ= 4[cos(—§) +1 sm(—g)j

( 2T . . 27[)
Z=4| cOS— +1iSih —
B) 3 3 (3)

Z= g\/§(cosz +isin Z)
3 6 6

Q) (1)
7= \/E(cosZ +isin zj

D) 4 4
7= \/E(cosZ +isin Zj

E) 6 6

43. [1aHbl ABa KOMMNAEKCHbIX YMcna z, =1+ "/§ 7] z,=1- I‘/§ . Torga KBagpaTHOe ypaBHeHue,

COCTaB/N1eHHOe U3 HUX, UMeeT BUAa,:
1) 2 —22+4=0
2) 2°+22-2=0
3)2°-22-2=0

4) 2°+22+4=0

2
T .. T
Z=|COS—+1SIN—
44, ﬂ,enCTBMTEHbHaH 4aCTb KOMMNJIEKCHOIO Yncha nmeet



1)
2 7T
COS™ —
2) 3
COS—
3)
T
cos® =
4) 6
Kputepum oueHku:
-OLLeHKa «OTAMYHO» BbICTABAAETCA CTYAEHTY, €CAM BbINOJHEHbI, BEPHO - 86%-100 %;
-OLEHKA «XOPOLIO»- BbIMOJIHEHbI BCE 334aHWA, HO AONYCTUA OWWNOKN B pelleHnn 3aaaHni,
nmbo HepoueTbl, eCcn BbINONHEHO 71%-85%;
-OLEHKa «y[O0BNETBOPUTENIbHO»- BbIMOJIHEHbl BCE 3a4aHWs, AONYLLEHbI OWWOKMU 3adaHuAX,
BbINOJIHEHDbI, BEPHO -51%-70%.....cccveecreecrrerieieeceeseteeee e eeertaee e nne e ;
-OLEHKA «Hey[0B/IeTBOPUTE/IbHO», €C/IN BbINO/IHEHO, BEPHO, MEHEE MOJIOBUHbI 3a4aHui -0-
50ttt et seraean
1.2. Bonmpocsl 1u1si codece1oBaHus
Paspen1lmu?2.

MHoKecTBa. Anrebpanuyeckue cTpyKtypbl. Matpuubl. Onpegenutenn. C/IAY

MHoxectBa. Onepaumn Hag MHOXeCTBaMM.

CBoiicTBa onepaLmin Hag MHOXKeCTBaMU.

Anrebpanyeckue onepauuu, rpynnbl, Koabua, nons. (Obwme ceepeHus)
Obwme cBefeHMA O MaTPULAX.

CnoXXeHne n YMHOXKEeHMe MaTpuULbl Ha Yncno.

JInHeliHble KOMBMHaLMK cTONBLOB (CTPOK) MaTpuULbl.

YMHOXeHue maTpuLl,.

dnemeHTapHble Npeobpa3oBaHUA MaTpULbI.

Onpepenutenu n anrebpamyeckme 4ONONHEHMA.

MuHopbl M anrebpanyeckne AONOJHEHUS.

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

13. PaHr maTtpuupl 1 ee CBOIMCTBA.

14. ObpaTHas maTpuLa U NOPAAOK ee NoyYeHnn

15. Cuctembl INHENHbIX YPaBHEHUN.

16. KpuTepuit COBMECTUMOCTM CUCTEMBI IMHENHDBIX YpaBHEHU (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 NOWUL Bk WN PR

[
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21. OaHOpOAHbIe CUCTEMbI IMHENHbIX YPaBHEHUA.

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.

OnpepaeneHne 6a3unca npocTpaHcTBa. PasamepHoCTb NpocTpaHCTBa.

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

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

OnpegeneHve noANpOCTPAaHCTBA JIMHEWHOro NpoCTpaHcTBa. [lpumepbl  NOANPOCTPAHCTB.
JnHeliHble 060/104KN CUCTEMBI BEKTOPOB. TeopemMa 0 pa3mepHOCTN TIMHENHON 060N04KM.
N30MopdM3M IMHENHBIX MPOCTPAHCTB.

EBKAMAOBbI M YHUTAPHbIE NPOCTPaHCTBa. Mpumepbl. JIMHENHbIE HOPMUPOBAHHbIE NPOCTPAHCTBA.
OpToHOpMMpPOBaHHasA cuctema. OpPTOHOPMUPOBAHHDIM 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. MNpeactaBneHne NAMHENHOrO onepaTopa B AaHHOM 6asunce npwu
NMOMOLLM MaTpuubl. MaTpuua CymMMbl OnepaTopos, MNPOM3BEAEHME OMepaTopa Ha uYMUcno,
npousBeseHne onepaTopos U obpaTHble onepaTopbl. Mpumepbl.

MNpeobpasoBaHMe MaTpULbl onepaTopa Mpu nepexode OT ogHoro 6asuca K Apyromy.
OnpeaenuTtenb IMHEWHOro onepaTopa.

CobcTBEeHHblE BEKTOPbl M COBCTBEHHblE 3HAYEHWUS JIMHEMHOrO onepaTopa. XapaKkTepucTnyeckoe
ypaBHeHMe. Teopema 0 HaxoKAeHUN COBCTBEHHbIX BEKTOPOB JIMHEMHOFO onepaTopa.

CBoiicTBa COHOCTBEHHbIX BEKTOPOB JIMHEMNHOIO onepaTopa.

MpuBegeHne MaTpuLbl IMHEMHOro onepaTopa K AnaroHabHOMY BUAY.

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

KBagpaTuyHble ¢opmbl B AMHEMHOM npocTpaHcTBe. [MpuBegeHue KeaapaTUdHOM ¢opmbl K
AnaroHanbHoMy BUAY MeToAom JlarpaHika.

3aKOH MHepLMM 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 Had KOMMNIEKCHbIMM YMcaamu B anrebpamnyeckon popme

leomeTpuyeckoe npeactasieHne KOMMIEKCHbIX YMcen

Mepexon oT anrebpanyeckoin GopmMbl KOMMANEKCHbIX YNCEN K TPUFOHOMETPUYECKOM M NOKasa
TeNIbHOM

Onepau,vwl Had KOMN/IEKCHbIMU YNCNaMU B TpVIFOHOMeTpW—IECKOl\;I d)opme.



7. TpuroHomeTpuyeckasa ¢opma KOMMIEKCHOTO Yncna.
8. ®opmyna Myaspa

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

11.Anrebpaunyeckune onepaumm

12.MoHATMA: rpynna, noayrpynnbi.

13.Akcmomel rpynnbl

14.MOHATUNA: HENTPASbHbIE U CUMMETPUYHbBIE 3/1IEMEHTDI.
15.MoHATne: romoMmopdusm, nsomopopursm.
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 MHOro4YneHos.

23. Teopema besy

24. KopHW MHOro4yseHa

25. KpaTHble KOpHU MHOro4YneHa

26. Cxema lNopHepa

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

Kputepun oueHKu:

- OLEHKa «OT/IMYHO»  BbICTABAAETCA CTYAEHTY, €CAW OH MPOABUA  BCECTOPOHHEE,
cuctematmyeckoe W rnybokoe 3HaHWME MaATepManoB M3YYEHHON AUCLMNAWHBI, ymeHue cBobogHO
BbINONHATL 33a4aHUA NpPenyCMOTPEHHOW NPOrPaMMON, YCBOMBLUMIA OCHOBHYO W 3HAKOMbI C
OONONHUTENIbHON NUTEPATYPON, PEeKOMeHLO0BaHHOM nporpammoli. Kak npasBuno, OUEHKA «OTAUYHO»
BbICTABNAETCA CTYAEHTY, MNPOSBUBLUEMY TBOPYECKME CMNOCOOBHOCTU B MNOHUMMAHWUW, U3NOXKEHUU W
NCNO/Ib30BaHMM MATePUaNoB U3YYEHHON ANCLMNAMHBI, Be3ynpeyHo OTBETMBLLIEMY HA BOMPOCHI;

- OUEHKa «XOpOLIO» BbICTABNAETCA CTYAEHTY, MNOKasaBlUEeMYy CUCTEMAaTUYECKUIt XapaKTep
3HaHWA, MO AWUCUMNAUHE, OTBETUBLUEMY Ha BCe BOMPOCbI 6MAeTa, HO AONYCTUBLIEMY MPU 3TOM
HENPUHLUMMNMANbHbIE OLINBKMK;

- OLEHKA «Yy[AO0BNETBOPUTENLHO» 3aCNYKMBAET CTYAEHT, OO6HapYKMBLUMI 3HaHME MaTepuana
N3YYEeHHOW AMCUMNAUHBI B 06bemMe, HEOBX0AMMOM ANA AanbHelwen yyebbl U npeacToawei paboTbl No
npodeccnn, CNpPaBAAIOLWMIACA C BbINOJHEHUEM 3a4aHUI, NPEAYCMOTPEHHDbIX NPOrPaMmmon, 3HaKoMbIN C
OCHOBHOIA NuTepaTypoi, pPeKoMeHA0BaHHOM nporpammon. Kak npasuno, oLeHKa
«yA0BNIETBOPUTE/NIBHO»  BbICTAaBAAETCA CTyAeHTam, J[ONyCTUBLUMM MOTPEWHOCTb B OTBETe Ha
TeopeTuyeckne BOMPOCbI W/MAM MNPU  BbINOJHEHUM MNPAKTUYECKMX 33a4aHuii, HO obnagarowmm
Heo6X0AMMbIMWU 3HAHUAMW ANS UX YCTPAHEHMA NoA, PYKOBOACTBOM Npenoaasatens, iMbo HenpasuabHO
BbIMNO/IHMBLUEMY MPAKTUYECKOE 33aJaHMe, HO MO YKasaHWio npenofasaTess BbIMOJHWMBLIMM Apyrue
3aZlaHuA 13 TOTO Ke pasgena AUCLMUNINHDI;

- OUEHKa «HeyaooBNneTBOpPUTENbHO» BbICTABAAETCA CTYAEHTY, 06Hapy>KMBLLIEMy cepbe3Hbie
I'IpO6J'IEMbI B 3HaHUAX OCHOBHOro maTtepuana M3y‘-IEHHOI>i ANCUUNNNHDI, aonycrmsuwemy
npuHUunmnaabHble OLNOKM B BbINOJHEHUMN npegycMmoTpeHHbIX nporpaMN\oﬁ 3aAaHMﬁ. Kak npasunno,
OLUEHKa «Heya0BAeTBOPUTE/ZIbHO» CTaBUTCA CTyAEHTaM, KOTOPble HE MOTyT NPoAO/IXKUTb O6y‘-IeHVIe nnn
NPUCTYNAUTDb K ﬂpOd)eCCMOHaﬂbHOIz AeATENbHOCTU NO OKOHYaHMU BY3a 6es AONO/THUTE/TIbHbIX 3aHATUI No



COOTBGTCTBYFOLLI,GVI aAncunninHe, He oTBeTUBLWMM Ha BOMPOCHI buneta n AononHUTEeNIbHble BONPOCHI, U
HenpasW/abHO BbINOJ/IHNBLUEMY MPaAKTUYECKOE 3aJaHNE.

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

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

1.3. Kputepuu ouenku pedepara
- oueHKa «oTauyHo» (5 6annoB) BbICTAaBNAETCA, €CAM  CTYAEHT BNaAeeT 3HaHUAMKU WU
npeacTaB/leHMAMM MO PELUeHUto 3a4a4mM; BblIbop cnocoboB pelleHns 3a4a4mM rpamoTHbIN; paccyKaeHus
HOCAT apl’yMEHTMpOBaHHbIﬁ XapaKTep, npeanoxeHHble cnocobbl peweHnAa 3adaydm nMMerT
I'IpOd)ECCMOHaﬂbHYI-O HaMNpaB/EHHOCTb, CTYAEHT NPOABAAET TBOp‘-IECI-(Mﬁ noaxoa K peweHuro
MOCTaBAEHHbIX 33434, OTCYTCTBYHOT OLUMOKM;

- oueHKa «xopowo» (4 6annos) BbICTAaBAAETCA, €CAN  CTYAEHT BAAAEET 3HAHUAMWU U
npeacTaBAeHUAMW MO  peleHuo 3afdadvM; B Bblbope cnocoboB pelleHUA 3adadn  Aonyckaet
He3HauuTe/bHble HETOYHOCTU, PaCCYKAEHMA apryMeHTUMPOBaHbl, pelleHUA HOCAT OCO3HaHHbIN
Xapakrep;

- OUEHKa «yaoBneTsopuTesibHO» (3 6anna) BbICTAaBAAETCA, €CIN 3HAHUA U MpPeACTaBleHUA
CTYAEHTA MO MpeasioKEeHHOM 3afadye HOCAT pPa3po3HEHHbIN XapaKTep; B Bblbope cnocoboB pelleHus
3a/a4M AoNylleHbl OWMBKK; pelleHUa HOCAT OrpaHUYeHHbIN, PeNPOAYKTUBHbIN XapaKTep;

- oueHKa «HeygosnetsoputenbHo» (0 6annoB) BbiCTaBAAeTCA, €CAM  CTYAEHT WMmeeT
CylWecTBeHHble npobenibl B 3HAHMAX WM MPeACTaBAeHMAX MO MPeasioXeHHON 3agaye; 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. Kputepuu ounenku noprgoJimo
He npegycmoTpeHo

2. OueHoYHbIe MATEPHAJIBI VI MPOMEKYTOYHOM aTTecTaluu

1 cemecTp 2 -1 -3
Bbluncnutb onpepenutens: |8 -7 -6
-3 4 2

Mpu Kakux 3HauYeHusx napametpa A cuctema BekTopos &;,d,,d, sBAAeTcs

JIMHEeNHO 3aBUCMMON?




Haliaute maTpuuy nepexosa Pe_)u oT 6asuca {el,ez} K 6asucy {ul,uz} :
2 -1 -1 6

“5) % 3 ) " 1a) 4

2 cemectp [aHbl yeTbipe BeKkTopa X1, X2, X3, Xq. Tpebyerca HaliTK BCe 3HaUEHNA Z, Npu
KOTOPbIX BEKTOP X4 IMHENHO BblparkaeTcs Yepes BeKTopbl X1, Xz, Xs.
X, = {3-10},
X, ={3-21};
X4 ={01-1);
X, =153z}
HaiTn cobcTBEeHHbIE 3HAaYeHUA N COBCTBEHHbIE BEKTOPbI JIMHEMHOTO
npeobpas3oBaHus, 3a4aHHOIO B HEKOTOPOM 6asunce matpuuen.
1 -3 3
-2 -6 13
-1 -4 8
3 cemecTp z,=2-51 z,=1-3i
[aHbl KOMMNAEKCHbIE YNCAa n -2 .

_ 4

Ham a) 1 T 22, 6)50 22 gy la eyl gy fo

(2-3i)x+(L+4i)y =3-10i

PelwnTb ypaBHeHUe

BbIACHWTL, 06pa3yeT M rpynny MHOXKECTBO MATPUL, NOpPAAKa n, rae

n>1, OTHOCUTENIbHO YMHOMEHMUA.

Kputepum oueHku:

- OUeHKa «OoT/iMyHo» (5 6annoB) BbICTaBAAeETCA, €CM  CTYAEHT BnadeeT 3HaHUAMM U
npeacTaBAeHUAMM MO PeLleHMIo 3a4a4n; BbIBop cnocoboB pelleHna 3a4a4um rpamoTHbIN; paccyXaeHns
HOCAT apryMeHTMPOBaHHbIA XapaKTep; Mpea/io’KeHHble cnocobbl pelleHUa 3ajadM  UMmeroT
npodeccnoHanbHyl0 HanpasAeHHOCTb; CTYAEHT MNPOABAAET TBOPYECKMM MNoaxod K pPelleHuto
MoCTaB/IeHHbIX 33434, OTCYTCTBYIOT OLUNBKMU;

- oueHKa «xopowo» (4 6annoB) BbICTAaBAAETCA, €CAM  CTYAEHT BNAAeeT 3HAHUAMU U
npeactaBNeHMAMM MO pPelleHuio 3adauyM; B Bblbope cnocobosB pelleHMs 3a4ayuv  AOMNycKaeT

He3HauyuTe/IbHble HETOYHOCTW, PACCYKAEHUS APryMEHTMPOBAHbI; pPEeLeHMs HOCAT OCO3HAHHbIV
Xapakrep;




- OUEHKa «yaoBnetTBoputenbHO» (3 6anna) BbICTaBNAETCA, €C/IM 3HAHUA U NPeACTaBaeHUs
CTyAEeHTa Mo NpeaJ/oXKeHHOM 3ajaye HOCAT pPa3po3HEHHbIVM XapaKTep; B Bblbope cnocoboB pelieHus
33241 A0NYyLLEHbI OLMBKU; pelleHns HOCAT OrpaHUYeHHbIN, PENPOAYKTUBHbIN XapaKTep;

- OlUEeHKa «HeyaosneTsopuTenbHo» (0 6annoB) BbICTaBAAETCA, €CAM  CTYAEHT umeeT
cylwecTBeHHble npobesnbl B 3HaAHMAX W NpPeACcTaB/ieHUAX MO MNPeasioXeHHOW 3ajade; npu Bbibope
CNocob0B pelleHus 3a4a4n AoNyLLeHbl OWMOKK; paccyKaeHuna 6e3goKasaTesbHbl.

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

1. MHoxectBa. Onepaymmn Hag MHOXKeCTBaMu.

2. CBoicTBa onepaumin Hag, MHOXeCTBaMM.

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

4, Obuwme cBegeHMA 0 MaTpULAXx.

5. CnoxkeHune 1 yMHOXKeHWe MaTpuLbl Ha YMcno.

6. JInHeliHble KOMBMHaLMK cTONBLLOB (CTPOK) MaTpULbl.

7. YMHOXeHune maTtpuu,

8. dniemeHTapHble NnpeobpasoBaHMA MaTPULLbI.

9. Onpeaenutenu v anrebpanyeckme A0NoAHEHUS.

10. MwuHopbl M anrebpanyeckne AONO/IHEHUS.

11. PasnoxkeHuns onpegennTena no cTpoke nam 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 CNNAY meToaom obpaTHOM MaTpuLbl

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. JocTaTouHbIe yCN0BUA IMHEMHOWN 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 6asvca MHENHOrO NPOCTPaAHCTBA K apyromy. MpeobpasosBaHue
KOOPAMHAT BEKTOPaA Npu Nepexose oT ogHoro 6asmca K gpyromy.

29. OnpegeneHve noanNpPOCTPAHCTBA JIMHEMHOIO MNPOCTPaHCTBA. [pumepbl MNOANPOCTPAHCTB.
JInHenHble 060104YKKN CUCTEMbI BEKTOPOB. Teopema 0 pasmepHOCTU NIMHEHOM 060/104KMN.

30. N3omopdun3m NMHENHbIX NPOCTPAHCTB.

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

32. OpToHOpmMpOBaHHasa cuctema. OpTOHOPMUPOBaHHbINM Hasuc.

33. lMoHATME NMHEeWHOro onepaTopa W OCHOBHble onepauuMm Hag HUMU. [pumepbl JANHENHbIX
onepaTtopos. JInHeltHoe NPOCTPaAHCTBO 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 Matpuubl. MaTpmua cymmbl onepaTopos, Npou3BegeHMe onepaTopa Ha YMcao, NpousBegeHme
onepaTopoB 1 06paTHble onepaTopbl. Mpumepsl.



36. MpeobpasoBaHne maTpuubl onepatopa nNpu nepexode OT ogHoro 6asuca K Agpyromy.
OnpeaenvTtens IMHEHOro onepaTopa.

37. CobCTBEHHbIE BEKTOPbI M COOCTBEHHbIE 3HAYEHMA IMHEMHOTO onepaTopa. XapakTepmucTmyeckoe
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:

- oOueHKa «OoTAu4yHo» (5 6annoB) BbICTAaBNSETCA, €CAU  CTYZAEHT BAAZeeT 3HaHWAMMU U
NpeAcTaBNEHUAMM MO PELUEHMIO 334a4K; BbIOOP CNOCOOOB peLleHna 3aa4mM rPaMOTHbIN; paccyKAeHUs
HOCAT aprymMeHTUPOBAHHbLIA  XapaKTep; MpeasIoXKeHHble Cnocobbl peleHus 3aJayv  UMetoT
npodeccMoHanbHy0 HaMNpPaBAEHHOCTb; CTYAEHT MpPOSABAAET TBOPYECKMI NOAXO4 K  PELUEHUIO
MOCTaBNEHHbIX 33434, OTCYTCTBYHOT OLUMGKM;

- oueHKa «xopowo» (4 6annos) BbICTaBAAETCA, €CAW  CTYAEHT BAAAEeT 3HAHUAMU M
npeacTaBNeHMAMM MO pelleHuio 3adauvv; B Bblbope cnocobosB pelleHWs 3a4aduv  AOMNycKaet
He3HauuTe/IbHble HETOYHOCTU, PaCCYKAEHMA apryMeHTUMPOBaHbl, pelleHUA HOCAT OCO3HaHHbIN
Xapakrep;

- OUEHKa «yaoBneTsopuTesibHO» (3 6anna) BbICTaBAAETCA, €CAN  3HAHUA U NPeACTaBAeHUs
CTYAEHTa MO NPeasioXKeHHOM 3ajaye HOCAT Pa3po3HEHHbIN XapakTep; B Bbibope cnocobos 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/10Be «abpakagabpa», B- mHoXecTBO 6yKB B cnoBe «abpukoc», C- MHOMECTBO
OyKB B C/I0Be « POK», a D- mHoxecTBo undp B uncne 12112212. YKarKute anemeHTbl Cleayrowmx
MHoKecTB : a) AU B; 6) AnB;8) A\ B;r) CxD; a) mononHeHue K noamHoxecTsy C 40 MHOXecTBa B.

2.C nomoupbto anarpamm ditnepa- BeHHa npoBepbTe cnpaseanmsoctb paseHctea (A\B)NC=C\ (C
NB), ecmAN B#J, CcA,CNnB#D

BAPUAHT 2

1.A-mHOKecTBO Undp B umcne 37453754, B- mHoXKecTBO Lndp B uncne 873908839, C- mHOKecTBO Unbdp
B umcie 898898,a D- MHOXKeCTBO BYKB B COBE «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 gnarpamm ditnepa- BeHHa npoBepbTe cnpaBeanmsocTb paBeHctea (C\ B) A =(A\B)
NC ecmBNCEI,BCA CCA

BAPUAHT 3

1. A- MHOXeCTBO OYKB B C/I0BE «MOPOXKeHoe», B- MHOXKecTBO BYKB B C/10BE «PEMOHTY», C- MHOMECTBO
6ykB B cnoBe «mop», a D- mHo)KecTBO undp B uncne 2233232332. YKaXKUTE 3/IEMEHTbI Cneaytowmx
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), eciu ANBNC#* I

BAPUAHT 4

1.A- mHoXecTBO UMdp B uncne 129112298 , B- mHoxkecTBO LMdp B uncne 45999485, C- MHOXKeCTBO
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), ecin B = C, BNAZ T, ANC# I

BAPUAHT 6



1.A- MHOXecTBO uMdp B Yncne 55791991, B- mHoKecTBO Uundp B uncne 17722121, C- MHOXKeCTBO uUndp
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 MHOXecTBa B.

2.C nomoubto gnarpamm ditnepa- BeHHa npoBepbTe cnpaBen/MBOCTb PABEHCTBA:

CNB=(ANBNC)U(BNC\A), ectmANBNC=ID

BAPUAHT 7

1. A- MHOXecTBO BYKB B CNOBe «neKkuma», B- MHOXecTBO BYKB B COBe «CTeKA0», C- MHOXecTBO OYKB B
cnose «10T», a D- MHoXKecTBO Uundp B uncne 4455545, YKaxKuTe sneMeHTbl CAeayroLwmx MHOXKeCTB : 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), eciuBNC# T, BcA, 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 KKOT ». YKaXKUTE 3/IEMEHTbI C/1elyHOLMX MHOMECTB :
a) AU B; 6) ANB; B) A\ B;r) CxD ; a) gononHeHune K nogmHorkectsy C A0 MHOMecTBa B.

2.C nomoubto anarpamm dinepa- BeHHa NpoBepbTe CNpaBea/IMBOCTb PAaBEHCTBA:

(AN B)\C=(A\C)N(B\C), eciu APB# &, 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\ (AU C), ecin AnB# T, BNC# D, AnC=D

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 MHoKecTBa B.

2.C nomoupbto anarpamm inepa- BeHHa NnpoBepbTe CNpaBea/IMBOCTb PAaBEHCTBA:

AN(BNC)=B\(A\C), ecmuCc B,Bc A



Ne 2. Matpuubl. Onpegenutenn

B-1

1. Boiumncnutb matpuuy:

1 2 L1 0 -1 -3 4
D=4C-(AB), rae A=| =1 0O ,B=( j C=2 6 1
0 2 -2
2 1 -1 2 7
1 2 3 4
2 3 7 10
2. Bblumncnntb onpegenutens:
3 5 11 16
2 -7 7 7
1 0 2 00
3. HaiiTn paHr matpuupbl: A=|0 1 0 2 O
2 04 00
1
4. Halitn obpaTHyto maTpuuy: A=l 2 0 3
-2 1 -3
5.P 0 X
elWmnTb ypaBHEHME: (2 1 (1 3]
B-2
1. BblumncnmTts maTpumuy:
1 1 2 3 5 0 1
D=(3BC)"-2A%rme B=|0 2 [, A=|-2 0 4 ,C=(4 5
0 -3 1 1 -2
3 6 5 6
5 9 7 8
2. Bbluncantb onpegenutens:
6 12 13 9
4 6 6 5

B



3. HaiAiTu paHr maTpuubl: 1 2 3

3 5
1 2 -3
4. Halitn obpaTHyto maTpuuy: 3 2 4
2 -1 0
1 -2 3 -2
5. PewunTb ypaBHeHMe: X =
2 3 6 3
B-3
1 2ATB+3C A 21 B 0 12
.B : D=2AB+3C?, = ,b= ,
bIYNCNTD MATPULLY roe 10 2 121
1 -2 1
C=|3 2 -1
5 0 -2
21 1 2
2. Bbluncnntb onpegenutens:lop 1 -2 1
2 3 1
15 1 -
1 2 6
3. Hatitv panr matpuus: A=|2 3 1 6
3 1 6
0 -1 2
4. Haitn obpatHyo matpuuy: A=|0 2 -1
1 0 1

-2 -3 -1 3
5. PewnTb ypaBHeHue: X X =
-4 1 4 -2

B-4



2 4 -5 2 4
1. Bbiumcauts matpuuy: D=(A+2E)™-BC,rpe A=|0 1 6 |,B= -3
2 4 4 2 0
-2 5 4 -
-5 2 3 6
2. Bblumcnntb onpegenurenns:
3 7 -1 0
6 -6 2 4
2 2 -1 1
4 3 -1 2
3. Ham :
aNTW paHr MaTpuLbl 8 5 -3 4
3 3 -2 2
2 31
4. Halitn obpaTHyto maTpuuy A=|5 8 2
1 2 1
4 -2 1 5
5. PewnTb ypaBHeHne: X =
4 7 —4 2
B-5
A 4 0 B 1 -2 1 c
1.B : D=(BC)" -6A?, = , b=
bIYUCNTb MaTpULLY (BC) roe 3 _o 5 4 0
3 3 0 2
3 2 -2 0
2. Bblumncantb onpegenutens:
-1 0 3
-1 2 3
4 3
3. HalATn paHr matpuupbl: A=0 2
0 0
3 1 4

4. HaﬁTmo6paTHy|omanmu,y:A= 1 -1 0
-1 2 6



-1 0 1 2
5. PewnTb ypaBHeHHMe: X =
0 2 -3 4

B- 6
1 1 -2 1 1
1. Bblumcants matpuuy: D= BC+(3A2)T, rpe A=|0 -2 1 |,B=|2 1
3 -1 4 1 -1
2 1 -3
C=
2 -1 0
1 3 3 3
-2 2 2 2
2. Boluncauntb onpegenurtens:
-2 -2 2
2 2 -2 4
1 2 3 4
3. Hantn paHr matpuupl: A=|2 4 6 8
3 6 9 12
2 5 7
4. Halitn obpaTHyto maTpuuy: A=|6 3 4
5 -2 -3
3 2 2 4
5. Pewutb ypasHeHue: X =
s 26D
B-7
30
4 4 0
1. Bbiumcants matpuuy: D=ABC-(2E)T, rae B = ,A=|0 1| C
1 -1 2
2 1
2 1 4 7
1 4 -3 2
2. Bblumcnntb onpepenurenns:
4 1 1 =2
5 -2 3 8

L =)



1 3 -1 2

3.Hai/’|TV|paHrmanmu,b|:A= 2 -1 3 5

1 10 6 1
4 -1 2
4. Halitn obpaTHyto maTpuuy: A=|1 1 -2
0 -1 3
-3 1 3 4
5. PewunTb ypaBHeHMe: X =
-5 -5 5 2
B-8
1. Bbiuncnutb matpuuy:
50 4 4 0 N
D=ABC-(2E),rae A=|0 1 |B= (1 1 2), C=|0 2
2 1 -3
-2 1 0 -1
1 2 0 2
2. Bblumcantb onpegenutenb:
-2 -1 1 1
2 2 3 2
1 3 -1 2
3. Haittn paHr matpuup: A= 2 -1 3 5
1 10 -6 1
-4 2 1
4. Haintn obpaTHyto maTpuLLy: A=-2 0 -1
-1 1 2

3 2 2 -1
5. PewnTb ypaBHeHMe: X =
-2 -2 3 1

B-9



3 0 1 -2 3

1. Bblumcautb matpuuy: D=(A+2E)-BC", rae A=| 1 -2 -1|(,B=| 1 0],

-1 -3 2 -1 2
0 -2
C=|-11
3 3
-2 1 2 -1
1 2 0 2
2. Bblumncantb onpegenvrtens: o 11 1
2 0 3 2
2 2 -11
5 4 3 -1 2
3. HanTtu paHr maTtpuubl: 8 5 -3 4
3 3 -2 2
-4 1 1
4. Halitn obpaTHyto maTpuuy: A=-2 0 -1
-1 1 2
5. PewunTb ypaBHeHwe: X (3 2]:( L 2)
2 1 -3 4

B-10

1. BblumMcnuTb maTpumuy:

0 2
0 6 3 -1 0
D=(BC)"-6A2, roe A= ,C=|4 -1|B=
1 -3 1 2 1 -1

2
-2 1 2 -
2 0 1
2. Bblumcantb onpegenutens:
-2 -11 1
2 0 3 2

3. HaltTu paHr matpuubl:
4 3 2 2

A=|0 2 1 1
0 0 3 3

4. Halitn obpaTHyto maTpuuy:



-4 1 1
A=| 2 0 -1
-1 1 2

5. PewnTb ypaBHeHMe:
-3 -1 2 -1
X:
226

B-1

Ne 3. CNIAY

2x, +x, +x; =11
1.Pewntb MeTofOM 06paTHOM MaTpuubl: X, + 2x, =15

3x, +x,+2x, =14

2%, —3x, —x;=—06
2.PewwnTb ¢ nomouibio popmyn Kpamepa: §3x; +4x, +3x; =-5

X X, +x;=—2

3x, +2x, +x, =5
3.Pewwntb MmeTopom Maycca: 4 x; +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.PewnTb MeTof0M 06paTHO MaTpuubl: 3X; —2x, +3x, =4
2x; —3x, +5x; =1
-2x,+x, =-6
2.PelunTb ¢ nomoLubio popmyn Kpamepa: X, —2x, —X; =5

3x, +4x, —2x, =13

X, —X,+x;=06
3.Pewntb meTopom laycca: §x; —2x, +x; =9
X, —4x, —2x; =3
4x, +3x,+2x,+5x, —2x, =0

4.Hartn ®CP: <x; +x, +x;+x, +x;, =0
9x, +8x, + 7x;+7x, +6x, =0

X +x,+x,=4
1.PewnTtb MeTOA0M 06paTHOM MaTpuLbl: § 2X; — X, +Xx; =—1
4x, —x, =1



X, +2x,+3x;,=6
2.PewnTb ¢ nomouubio popmyn Kpamepa: < 2x; +3x, —x, =4
3x,+x,—4x,=0

X, +2x,+x,=8
3.Pewmntb MmeTopom Maycca: 4 —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 MmeTog0M 06paTHO MaTpuLbl: § 2x; +5x, —3x, =—2
X, —5x, +2x, =6

2x, +x, +x; =11
2.PewwmnTb c nomouibio popmyn Kpamepa: <x; + 2x;=15
3x, +x, +2x, =14

2x,+x,—x;=0
3.PewnTb MeToaom laycca: 3x, +4x, =-6
x, + x;=1

o5x; +3x, +x3+x, —7x, =0
4.Haittn ®©CP: ¢ 3x; +2x, + x5 +x, —3x, =0
X +Xx,+x,+x,+x, =0

3x, +2x, +x;,=5
1.PewnTb MeTo40M 06paTHO 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.Pewwmntb meTogom Maycca: §3x; +4x, +3x; =—5
X Fx, +x,=-2

2x, +4x, +2x, —2x, +2x, =0
X, +2x,=5x;+x, +2x, =0
X, +2x, +1x;—4x, +x, =0
X, +2x,+3x;—2x,+x,=0

4.Hantn ®CP:



X, —X,+x;=06
1.PelnTb METOAOM 06PaTHOM MaTPULbL: 4 X; —2X, +X; =9
X, —4x,—2x;=3
X +x,+x;=4
2.PewunTtb c nomoubio popmyn Kpamepa: 2xl —-x,+x;=-1
4x,-x, =1
-2x,+x, =-6
3.Pewwmntb meTopom Maycca: q X, —2X, —Xx; =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 MeToOM 06paTHOM MaTpuLbl: 1 —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.PewnTtb meTogom Maycca: §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 MmeTogoMm obpaTHOW MaTpuLbl: § 3x, +4x, =—6
X, + x=1

3x, +2x, +x; =5
2.Pewwntb c nomouipto opmyn Kpamepa: ¢ x; + X, — X5 = 0
4x, —x, +5x; =3
2x, +x, +x; =11
3.Pewntb meTosom lMaycca:  x; + 2x, =15
3x, +x, +2x, =14
2x,+x, +x;+x, =0
4.Haiitn ®CP: X, —x3+2x,=0
2x,+2x, + 3x,=0

B-9



2x, —3x, —x; =—6
1.PewnTb meToAoM 06paTHOM MaTpuLbl: 4 3x; +4x, +3x; =—5
X+ X, + Xy =2

X, —X,+x;=6
2.Pewwmntb ¢ nomoLubio popmyn Kpamepa: < x; —2x, +x; =9
x, —4x,—2x,=3
2x, +x,—2x3=5
3.PewnTb meTosom laycca: §3x; —2x, +3x, =4

2x, —3x, +5x; =1

4 Havimn ocp: 1% T X2 —X3—2x, =0
X +x,—x3+2x, =0

B-10

—2x,+x, =-6
1.PewnTb MeTof0M 06paTHOM MaTPULbI: X, — 2X, — X3 = O

3x, +4x, —2x, =13

X, +2x,+x;=8
2.PewwnTb ¢ nomouibio popmyn Kpamepa: < —2x; +3x, —3x; =-5
3x, —4x, +5x, =10

X +x,+x;=4
3.Pewwntb MmeTopom Maycca: 2x; — X, +x; =—1
4x, —x, =1

X+ X, +x3+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 AByx anemeHTos A u D v npousseaerme noboro anementa & Ha moboe uncno A ?

MHoXecTBO BCex BEKTOPOB TPEXMEPHOIo NPOCTPAHCTBA, KOOPANHATblI KOTOPbLIX — Uesble Ynucna, Ccymma

a+b, npoussegerne A -a.

B-2. ObpasyeT /M NIMHENHOE MPOCTPAHCTBO 3aJaHHOE MHOMKECTBO, B KOTOPOM onpeneseHbl CymMma

No6bix AByx anemeHtos A u D v npousseaerme noboro anementa & Ha noboe uncno A ?

MHoXecTBO BCeX BEKTOPOB, NeXKalWnx Ha O,D,HOI)'I ocun; cymma a+ b , nponssegeHune /1 -d.



B-3. Ob6pasyeT NM AMHENHOE MPOCTPAHCTBO 33J4aHHOE MHOMKECTBO, B KOTOPOM onpegesieHbl CyMma

No6bix AByx anemenTtos & u D v nponssesenme noboro anementa @ Ha no6oe uncio A ?
MHOECTBO BCEX BEKTOPOB TPEXMEPHOTO NPOCTpaHCTBa; cymma a - b, nponsseperve A - Q.

B-4. ObpasyeT /M NMHENHOEe MPOCTPAHCTBO 33JaHHOE MHOMKECTBO, B KOTOPOM onpeaesneHbl Cymma

Nobbix ABYX 3nemeHToB A K b u npousseAeHve 060oro anemeHTa & Ha noboe uncno A ?

MHOXKecTBO BCex ynopagoyeHHbix HaboposB ns N uucen a=(X1,X2,...,Xn), b :(yl,yz,..., yn);

cymma (X1 YL X F Y, X+ yn), npovsseseHve (ﬂ,X ,ﬂ,XZ,...,an).

B-5. ObpasyeT AN nMHeHOe NPOCTPAHCTBO 3a4aHHOE MHOMKECTBO, B KOTOPOM onpefeneHbl cymma

no6bix AByx anemenTtos & u D v nponssesenme noboro anementa @ Ha no6oe uncio A ?

MHOXKecTBO BCex ynopagoyeHHbix HabopoB 13 N uucen a=(X1,X2,...,Xn), b :(yl,yz,..., yn);

cymma(lel,XzyZ,...,Xnyn), npousseneHve (/IX ,ﬂ,Xz,...,ﬂ,Xn).

B-6. ObpasyeT /M /NIMHENHOE MPOCTPAHCTBO 33[laHHOE MHOMKECTBO, B KOTOPOM orfpeaesieHbl cymma

NobbIX ABYX 3/1EMEHTOB au b M npounsseneHue moboro anemeHTta d Ha nboe uncno /1 ?

MHOYECTBO BCEX AMarOHaNbHbIX MaTpuL, a = (aik), b= (bik), ILk=12,...,n; cymma (aik + Db, ) )

npowssesaeHue (ﬂ,aik ) .

B-7. ObpasyeT M NIMHENHOE MPOCTPAHCTBO 33[laHHOE MHOMKECTBO, B KOTOPOM ofpeaesieHbl cymma

NobbIX ABYX 3/1EMEHTOB au b M npounsseneHue moboro anementa d Ha noboe uncno /1 ?

MHOXeCTBO BCEX KBaZpaTHbIX MaTpWLL a=(aik), b :(bik), ILk=12,...,n; cymma (aik + bik),

npovssesaeHue (ﬂ X" ) .

B-8. ObpasyeT /N NMHEHOe NPOCTPAHCTBO 3a4aHHOE MHOMKECTBO, B KOTOPOM onpezeneHbl cymma

No6bix AByx anemeHTos A u D v npousseaerme noboro anementa & Ha moboe uncno A ?
MHOMECTBO BCEX HEBBLIPONKAEHHbIX MaTpuy, a = (aik), b= (bik), Lk=12,..,Nn; cymma
(aik ) . (bik ), npoussegeHue (ﬂaik ) .

B-9. O6pasyeT /N NMHeHOe NPOCTPAHCTBO 3a4aHHOE MHOMKECTBO, B KOTOPOM onpezeneHbl cymma

No6bix AByx anemeHTos A u D v npousseaerme noboro anementa & Ha no6oe uncno A ?

MHOXecTBO BCeX CUMMMETPUYHbIX MaTpuL, a:(aik) (aik = aki), b =(bik) (bik = bki),

i,Lk=12,...,n; cymma (aik + bik ) , NpousseaeHne (ﬂaik).

B-10. O6pasyeT An NUHEHOE NPOCTPAHCTBO 334aHHOE MHOXECTBO, B KOTOPOM onpeaefieHbl Cymma

No6bix AByx anemeHTos A u D v npousseaerme noboro anementa & Ha mo6oe uncno A ?

MHOXecTBO BCeX LebIX ymcen; Cymma a-+ b , nponssegeHune /1 -d.



Ne 4. /luHeiiHble onepaTopbl. KBagpaTuuHblie popmbli

B-1
0110
1 0 01
I. HainTn cobcTBEHHbIE 3HAYEHUA U COBCTBEHHbIE BEKTOPbI MATPULL:
1 0 01
0110
Il. MpuBectTM K KaHOHWYECKOMY BMAY KBagpaTuuHble (OpMbl, 33ahaHHble CBOMMM MaTpPULAMK U
BbIACHUTb, ABAAETCA /W KBagpaTuyHasa ¢opma, 3HaKoonpeaeneHHoW (ucrnonb3ya | Kputepwui):
3 1 =2
1 -2 4
2 4 -1
lll. BblACHUTb, ABAAETCA NN KBagpaTuyHaa ¢opma, 3afaHHas CBOEN MaTpuuen, 3HaKoonpeaeneHHOM
1 21
(Mcnonbays kpuTepwit Cumbsectpa): | 2 5 0
1 01

B-2

|. HainTn cobcTBEHHbIE 3HAYEeHUs U COBCTBEHHbIE BEKTOPbI MaTpULL:

O O O
o O O
o O +—» O
o O O -

Il. MpuBeCTM K KaHOHWYECKOMY BWAY KBagpatTuuHble ¢OpMbl, 33ahaHHble CBOMMM MaTPULAMKU U
BbIACHUTb, fABAAETCA /AW KBagpaTuyHasa ¢opma, 3HaKoonpegeneHHon (uMcnonb3ya | Kputepwi):
2 3 =2
3 1 -2
-2 -2 3

Il. BbIACHWTb, ABASETCA M KBaZpaTU4YHas ¢opmMa, 3afaHHasA CBOEM MaTpuLLel, 3HaKoonpeaeneHHoM

1 1 -2
(ucnonb3ya kputepwuii Cunbsectpa): |0 -2 1
3 -1 4

B-3



|. HaliTn cobcTBEHHbIE 3HAaYeHMA U COBCTBEHHbIE BEKTOPbI MaTPULL:

_ O O -
S - - O
o - = O
. O O -

Il. MpuBeCTM K KaHOHWYECKOMY BWAY KBagpaTUyHble (OpMbl, 33a[aHHble CBOMMM MaTpPULAMK U

BbIACHWUTb, fABASETCA /M KBagpaTMyHaa ¢opma, 3HaKoonpedeneHHon (ucnonb3ya | Kputepwi):
5 -4 -2

-4 5 2

-2 2 2

Il. BblAacHWTb, ABNAETCA M KBaApaTuyHan Gopma, 3agaHHas CBOei maTpuLeid, 3HaKoonpeseneHHol

-1 -3 4

(ucnonb3ya kputepuin Cunoeectpa): | 2 6 1

-1 2 7

B-4

1 -1 -11
o -1 1 -11
I. HaliTn cobCcTBEHHbIE 3HAYEHUA U COBCTBEHHbIE BEKTOPbI MaTPULL: L1 11
1 1 1 1

Il. MpuBecT K KaHOHMYECKOMY BMAY KBagpaTuuHble GOPMbl, 3aAaHHble CBOMMW MaTpUuaMuU WU
BbIACHWUTb, fABASETCA /M KBagpaTuuHaa ¢opma, 3HaKoonpedeneHHon (Mcnonb3ya | 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 CunbvBectpa): [3 2 -1

5 0 =2

B-5

3 -1 0 0
. 1 1 0 O
|. HalTn cobcTBeHHble 3HaYeHUA M COBCTBEHHbIE BEKTOPbLI MaTPULL: 3 £ _3
4 -1 3 -1

Il. MpuBecT K KAHOHMYECKOMY BMAY KBagpaTuyHble $OpMbl, 33afaHHble CBOMMM MaTpULAMKU U

BbIACHWUTb, ABASETCA /M KBagpaTuuHaa ¢opma, 3HaKkoonpedeneHHon (Mcnonb3ya | Kputepwid):
3 21
2 1 2

1 21



IIl. BbiACHUTb, ABNAETCA M KBagpaTudHaa Gdopma, 3agaHHan cBoe MaTpuLLeit, 3HakoonpeaeneHHoM

2 3 5

(ncnonb3yna kputepuit CunoBectpa): [—2 0 4

1 1 -2

B-6

0 -1 1 1
o -1 0 1 1
I. HaiiT coB6CTBEHHbIE 3HAYEHMA 1 COBCTBEHHbIE BEKTOPbI MaTPWLL: 1 o0 1
1 1 -10

Il. MpuBecTM K KaHOHWYECKOMY BWAY KBagpaTuyHble (OpMbl, 33ahaHHble CBOMMM MaTpPULAMK U

BbIACHWUTb, fABASETCA /M KBagpaTuyHaa ¢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

(ncnonb3ya kputepuit Cunosectpa): [—2 0 4

1 1 -2

B-7

1101
. 1011
|. HalTn cobcTBeHHble 3HaYeHUA M COBCTBEHHbIE BEKTOPbLI MaTPULL: 1101
1011

Il. MpuBeCTM K KaHOHWYECKOMY BWAY KBagpaTuuHble ¢OpMbl, 33aZaHHble CBOMMM MaTPULAMU U
BbIACHUTb, fABAAETCA /AWM KBagpaTuyHasa ¢opma, 3HaKoonpeaeneHHol (ucnonb3ya | Kputepui):

2 31
3 5 2
1 2 3

Ill. BbISCHWUTb, ABAAETCA 1N KBagpaTUYHAA popma, 3a4aHHaA CBOEM MaTpuLei, 3HakoonpeaeneHHon

2 4 -5

(ncnonb3ya kputepuit Cunoeectpa): [0 1 6

2 4 4

B-8

1 010
. 0 101
I. HaltTn cobcTBeHHble 3HAYeHUst U COBCTBEHHbIE BEKTOPbLI MATPULL: 1010
0 101



Il. NMpuBecTM K KaHOHWYECKOMY BUAY KBagpaTuyHble GOPMbl, 33af4aHHble CBOMMW MaTpULAMU U

BbIACHWUTb, SBASETCA /M KBagpaTMyHaa ¢opma, 3HaKoonpeaeneHHon (ucnonb3ya | Kputepwi):
1 2 2
2 1 =2
2 -2 1

Il. BbIACHWTb, ABNAETCA M KBaApaTU4YHas popma, 3agaHHasA CBOEM MaTpuLen, 3HaKoonpeaeneHHoM

2 =10
(ncnonbsyna kputepuit CunbBectpa): [ -1 2 1
0 1 2
B-9
1111
. 0 1 01
|. HaliT cobcTBEHHbIE 3HaYeHUA U COBCTBEHHbIE BEKTOPbLI MaTPUL;: 1010
1111
Il. MpuBecTM K KaHOHMYECKOMY BWUAYy KBaApaTUyHble (OpPMbl, 3aZaHHble CBOMMW MaTpuLamMu U
BbIACHUTb, ABAAETCA /M KBagpaTudHaa ¢opma, 3HakoonpedesneHHol (ucnonbaya | Kputepwit):
-1 2 -3
2 3 2
-3 2 -7

Il. BbIACHWTb, ABNAETCA NN KBaApaTUyHan popma, 3aaHHanA CBOEN maTpuLen, 3HaKoonpeaeneHHoM

1 -1 0

(ucnonb3ya kputepuit Cunbeectpa): |0 2 1

2 -3 1

B-10
10 O
. 0 0 -1
|. HalTn cobcTBeHHble 3HaYeHUA M COBCTBEHHbIE BEKTOPbLI MaTPULL: 100 1
0 11

Il. MpuBeCTM K KaHOHWYECKOMY BWAY KBagpaTuuHble ¢OpMbl, 33ahaHHble CBOMMM MaTPULAMK U
BbIACHUTb, fABAAETCA /AW KBagpaTuyHasa ¢opma, 3HaKoomnpegeneHHon (Mcnonb3ya | Kputepwui):

1 2 2
2 1 =2
2 -2 1

Il. BbIACHWUTb, ABAAETCA X KBagpaTuyHan popma, 3a4aHHaA CBOEN maTpuLen, 3HaKoonpeaeneHHoM
-1 2 1
(ucnonb3ya kputepuit Cunoectpa): | 2 1 2
1 2 -1



Ne 5. KomnaneKkcHble yMcna

B-1

1.[laHbl KOMNNEKCHbIe Yncna Z; = 241 v Z,= 4 — 3i . Haittw a)z,+12,,6)Z,—%2,,8)Z,*Z,,r)

2.Pewntb ypasHeHune (1+i)x+(-2+5i)y=-4+17i

6
3.HaﬁTM{g+i£]

2
B-2

1.[JaHbl KOMNAEKCHble uncna Z, = 2=4i n z,==1- 3i . Haitt a) Z,+2,,6)2,—12,,8)2,-Z,,7)

2.PewnTb ypaBHeHne 3(x-iy)-27+17i=4xi-7y
_\6

3.Hawtu (\/§—I)

B-3

1.0aHbl KomnnekcHole uncna Z, =4—3i n 2, =2+4i.Hatwa)Z, + 7,,6)Z, — Z,,8) Z, - Z,,T)

2.PelwnTb ypaBHeHne 6(y+xi)-14=2x-3yi

3.Hamty [i (cos57° +isin57°)

J2
B-4

1.[aHbl KOMMNekcHble uucna Z, =—2+5i n 2, =6-4i .Hanmma)Z, +Z,,6)Z, —Z,,8)Z, - Z,, )



2.PewnTb ypaBHEHNE (6—2i)x—(3+4i)y:—18—4i
3.Hantn (1+i)5
B-5

1.0aHbl KOmnnekcHble wucna z, =6—iun 2, =4+5i . Haitwa)Z, + 7,,6)Z, — Z,,8) Z, - Z,, 1)

Z,-12 )—Zl
* , 4 .
1 1 7

2

2.PewwnTb ypaBHeHMe (5+ i)X+(4—3i) y=-6-5i

3.Haiimn  (1-i+/3)°

B-6

1.[laHbl KOMNNEKcHble yucna Z, =5-=2i un Z,= 7+1 . Haiitmn a) Z,+2,,6)2,—12,,8)2,-Z,,1)

2.Pewntb ypasHeHne 2x(1+i)+y(5-3i)=4i(x+y)—(x—y)+5i—1

3.Hantn (2 + i\/E)G
B-7

1.0aHbl KomnnekcHble uncna Z, =5—=31 n z, =241 .Haltma)Z, +7,,6)Z, — Z,,8)Z, - Z,, 1)

2.Pewntb ypaBHeHne 10+3x+6xi-9i=-4y+3yi

3.Haitn [\/E (cos (-50)+i sin(-50)]*?

B-8

1.0aHbl KomnnekcHble uncna z, =—4+5i n z, =1+2i .Haitma)Z, + 7,,6)Z, — Z,,8)Z, - Z,, 1)

2.Pewntb ypaBHeHne 10+3x+6xi-9i=-4y+3yi



R 20
3.Haittu (1+I\/§)
B-9
1.0aHbl KomnnekcHble wuena Z, =2—5i n z,=1-3i .Haitma)Z, + 7,,6)Z, — Z,,8) 2, Z,,T)

Z, 1 )—Zl
“Z,,8)—.
1 1 7

2
2.PewnTb ypaBHeHMe (3+ Zi) X +(5— 2i) y=11+2i
3.Haitn  [5(cos 36°+i sin 36°)]°
B-10

1.[aHbl KomnnekcHble uncna z, =2—-3i u Z, ==1+2i .Haittna)Z, +2,,6)Z, — Z,,8)Z, - Z,,T)

Ne6 Ipynnbi. Koabua. Mons

B-1

1. O6pasyeT M Ko/bLLO (No/ie) OTHOCMTEIbHO YMC/IOBbIX OMEPaLMI C/IOKEHMA U YMHOMKEHNA MHOXECTBO
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. O6pa3yeT 1 KON1bUO (I'IO/]E) OTHOCUTE/IbHO YNCNOBbIX onepau,m‘& CNNIOXKEHUNA N YMHOXKEHNA MHOXKECTBO

yncen snpga ad + b\/§ , Tae a u b—nwobble paunoHasbHble Yncna.

2. [OokKasaTb, 4TO Trpynna BCeX [AEWCTBUTE/bHbIX UYMCEN MO C/AOMEeHW (agauTMBHaA rpynna
OENCTBUTENbHBIX Yyncen) nsomopdHa rpynne nonoXKUTENbHbIX AEUCTBUTENbHbIX YMCEN OTHOCUTEJNIbHO

YMHOXXeHus. (YKasaHue: paccMOTpeTb cooTBeTCTBME d <> Ig a)
B-3
1. O6pa3syeT A KoNbLo (Nos1Ie) OTHOCUTENBHO YNCNOBLIX OMEpPaLNIA CIOMKEHMA N YMHOMKEHMUA MHOMECTBO
b33
yncen snga a + , rae a u b— nobble 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 o0

M maTpuL, BUaa b , Tae a,b — nobble gelicTBUTENbHDBIE YMCAA.

2. ObpasyeT nn rpynny mMHoxectBo anemeHtoB M={a,b,c,d,e] oTHOoCuTENbHO Onepauun yYMHOMKeHUs
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 maTpuy, BMaa , rae a, b— nobble gelicTBUTENbHbIE YMCAA.
a



2. MNokasaTtb, YTO BCe rPynnbl, COAEpPNKaLLMe TPU dN1emMeHTa (rpynnbl TPeTbero nopsagKa), M3omopdHsl
mexay coboir.

B-6
1. O6pa3yeT 1 KON1bUO (I'IO/]E) OTHOCUTE/IbHO YNCNOBbIX onepau,mﬁ CNNIOXKEHNA N YMHOXKEHNA MHOXKECTBO

ymucen smpa X + y\/§, raex,y € Q

2. O6pa3yeT Ny rpynny OTHOCUTE/IbHO onepaunm YMHOXEHUNA YNCEZT MHOXKECTBO KOMMNEKCHbLIX Yucen

M= {1, -1,1, - i} (i— MHUMas eanHunLa)? (MoxHo no Tabauue Kanu)
B-7

1. O6pa3yeT 1 KO1bUO (none) OTHOCUTE/IbHO YNC/IOBbIX onepau,mﬁ CNNIOXKEHNA N YMHOXEHNA MHOXKECTBO

ymncen smpa X + y§/§, raex.y € Q;

2. ObpasyeT nu rpynny MHoxecTBo anemeHToB M={a,b,c,d,e] oTHOCUTENbHO ONepauun 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. Pazgenutb mHorounen 2X°% +3x> — x* +6x° + x? —3x+17 Ha ggyuneH x=1 no cxeme FopHepa.

2 Pazgenntb mHorouneH X° —2X° +2x* —5x° +2x? —2X —2 Ha ABY4Y/ieH X=-2 METOAOM «AeNeHUs
yrnom»

3. Haiit HOZL mHorouneHos X° —42X* +441x% —400 X3 —x° —-9x+9.

4 HaliTu uenble KOpHU MHOro4YNeHa X6 — X5 —8X4 + 2X3 +:|.3X2 —X—6



B-2
1. Pazgenutb mHorouneH 3X° +4x° —2x* +3x% + x? —3X+4 Ha gyuneH x=1  no cxeme FopHepa

2 Pazgenutb mHorouneH 2X° —3x° +5x* —5x° +4x? —2X—6 Ha ABy4YNieH Xx=-2 METOAOM «AeNeHMs
yraom»

3. Haiitn HO/l mHorouneHos X6 —38X4 + 36:|.X2 —900 u X3 - 2X2 —X+2

4 HaitTu uenble KOPHU MHOToYNEeHA X6 + ..':’>X5 —12X4 — 6X3 + 21X2 +3x—-108-3

B-3

1. Pazgenutb mHorouneH 2X°% + x° —5x* —x® + x? — 22X +5Ha asyuneH x=1 no cxeme FopHepa.

2 Pazgenutb mHorouner 4x% —3x° +2x* — X% +4x? —2X—3 Ha 4ByuNeH X=-2 METO40M «AeNeHNs
yrnom»

3. Haiitn HO/l mHorouneHos X6 — 42X4 + 44].X2 —400 u X3 + 5X2 —4x-20.

4. HaitTu uenble KOPHU MHOToY/1IEHA X6 —llX4 +19X2 -9

B-4
1. Pazgenutb mHorouneH 3X° —2x° +2x* —3x® +2x? —2X — 2 Ha asyuneH x=1 no cxeme FopHepa

2 Pasgenntb mHorouneH 7X° +5X° + X* —2x° +3x? —2X—10 Ha AByuNeH Xx=-2 METOLOM «AeNeHNs
yraom»

3. Haiitn HO/, mHOroyneHos X6 —38X4 + 361X2 —900 v X3 —3X2 —16x +48

4 HaitTu uenble KOPHU MHOTOYNEeHA X6 —:|.7X4 + 88X2 —1448-5

B-5

1. Pazgenutb mHorouneH X° —2x° + 2X* —5x° 4+ 2x? — 2X — 2 Ha ggyuneH x=1 no cxeme FopHepa

2 Pazgenntb mHorouneH 2X° +3x° —X* +6X° + X? —3X+17 Ha AByUneH X=2 METOLOM AeNeHWs
yrnom»

3. Hatn HOQ, mHOrouYneHos X6 — 42X4 + 4-4-1X2 —400 X3 — 5X2 —9x+45

4. HailTu uenble KOPHU MHOroY1eHa X6 + 2X5 — 23X4 —16X3 +136X2 +32x—240

B-6

1. Pazgenutb mHorounen 2X° —3x> +5x* —5x° + 4x? — 2X — 6 Ha asyuneH x=-1 no cxeme FopHepa

2 Pazgenutb mHorouneH 3X° +4x° —2x* +3x% + X —3X+4 Ha AByYNeH Xx=2 METOLO0M «AeNeHNs
yraom»



3. Haitn HOZl mHorouneHos X6 —38X4 +361X2 —900 u X3 —5X2 —X+5
o 6 5 4 3 2
4. Halitu uenble KopHU mHorodneHa X + X —17x" —=5x° +64Xx° +4x—48
B-7
1. Pazgenutb mHorounen 4x% —3x% +2x* —x3 +4x? —2x—3 Ha asyuneH x=1  no cxeme FopHepa

2 Pazgeuntb mHorouneH 2X° +X° —5x* —X* + X? —2X+5 Ha AByuneH Xx=2 MeTOAOM «AeNeHus
YENOM»

3. Haiitn HO/L mHorouneHos X6 — 42X4 + 44-:|.X2 —400 X3 + 5X2 —4x-20

4. HaitTu uenble KOPHU MHOToY/1IeHA X6 —38X4 + 361X2 —-900

B-8
1. Pazgenutb mHorouneH 7X% +5X° +X* —2x° +3x? —2x—10 Ha aByuneH x=-1 no cxeme FopHepa

2 Pazgeutb mHorouneH 3X% —2x° +2x* —3x° +2x% —2X —2 Ha ABYY/IeH X=2 METOAOM «AeNeHus
yraom»

3. Halitn HOZL mHorouneHos X° —38x* +361x? —900 u X3 + 5X2 -16x-80

4. Halitn uenble KOPHU MHOFo4Y/1IeHa X6 —42X4 + 4-4-:|.X2 —400

B-9

1. Pasgenntb mHorouneH 2X° +3x° —X* +6x° + X% —3x+17 Ha aByuneH x=2 no cxeme FopHepa.

2 Pazgenuntb mHorouneH X° —2Xx° +2x* —5x% + 2x? —2X —2 Ha AByunieH x=-1 MeToAoM «AeneHus
yriom»

3. Haittn HOZL mHorouneros X° —42x* +441x* —400 w X3 — X —-9x+9.

4. HaitTu uenble KOPHU MHOToY1eHa X6 — X5 —8X4 + 2X3 -I-:|.3X2 —X—6

B-10
1. Pazgenntb mHorounen 3X° +4x° —2x* +3x% + x? —3X+4 Ha gByuneH x=2  no cxeme FopHepa

2 Pazgentb mHorouneH 2X° —3x° +5X* —5x% +4x? —2X —6 Ha AByunieH x=-1 MeTOAOM «AeNeHus
yrnom»

3. Haiitn HO/, mHOroyneHos X6 —38X4 + 361X2 —900 v X3 — 2X2 —X+2

4. HaitTu uenble KOPHU MHOroY1eHa X6 + 3X5 —12X4 — 6X3 + 2:|.X2 +3x-10



Kputepum oueHku:

- OUEeHKa «OoT/iMyHOo» (5 6annoB) BbICTaBAAETCA, €CM  CTYAEHT BNAAEeT 3HaHUAMMU U
npeacTaBNeHUAMM NO PeLLeHMIO 3a4a4K; BbIbop cnocoboB pelueHns 3a4aum rpaMoTHBIN; paccyKaeHus
HOCAT apryMeHTMPOBAHHbIA XapaKTep; MpensiolKeHHble Ccnocobbl peleHua 3aJayu  UMmeloT
npodeccnoHanbHyl0 HaMpPaBJEHHOCTb; CTYAEHT MNPOABAAET TBOPYECKMM Mogxon K  pPelleHuio
MOCTaB/IEHHbIX 33434, OTCYTCTBYHOT OLWMBKMY;

- oueHKa «xopolwo» (4 6annoB) BbICTAaBNAETCA, €CAM  CTYAEHT BAadeeT 3HaHUAMU U
npeactaBNeHMAMM MO pelleHuto 3adadvv; B Bblbope cnocobosB pelleHMs 33a4ayun  AOMNycKaet
He3HauYUTe/IbHble HETOYHOCTU, PaCCY)KAEHMA apryMeHTMPOBaHbI, pelleHUA HOCAT OCO3HaHHbIN
XapakTep;

- OUEeHKa «yaoBneTBopuTenbHo» (3 6anna) BbICTaBAAETCA, €CAN 3HAHWUA U NpeacTaBAeHUA
CTyAEeHTa MO NpeasioXKeHHOM 3a4aye HOCAT pPa3po3HEHHbIN XapaKTep; B Bblbope cnocoboB pelueHus
334344 JONYyLEHbl OWMOKKU; pelleHns HOCAT OFPaHUYEHHbIM, PENPOAYKTUBHbIN XapaKTep;

oLeHKa «HeyaoBnetsopuTenbHo» (0 6an10B) BbICTaBAAETCA, €CAN CTYAEHT MMEET CYLLECTBEHHble
npob6enbl B 3HaHUAX W NpeACcTaBAeHUAX No NPeAoXKeHHOW 3aa4e; npu Bbibope cnocobos pelueHUa
3a/a4M AONYLLEHbl OWNBKMK; paccy»aeHua 6e3aoKasaTtesbHbl.



