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1. Hean ocBOCHMA AUCHUILIMHBI
LlensiMu OCBOEHUS TUCIMITIIMHBI (MOIYJIs) «ANredpa 1 aHATUTHYECKAsi TECOMETPUS» SIBIISIOTCSL:

- OBJIaA€Th OCHOBHBIMH MECTOJaMH COBpeMCHHOfI anre6p},1;

- IPUOOPECTH OIBIT UCIOJIB30BaHNUS ANre0OpanuecKruX METO/I0B B IIPOLIECCE PELIEHMSI 3a]1a4 CMEKHBIX
MaTeMaTHYeCKUX JUCUUIUIMH (MaTeMaTtudyeckoro aHanusza, | BMC, muddepeHunanbHbpIX ypaBHEHHMA

U T. );

- HOJIYUUTH IMPEACTABICHUC O POJIN anre6pm B CUCTCMC MAaTEMAaTUYCCKOTI'O 3HAaHUA U IICPCIICKTUBAX

€C IMPUMCHCHUS B €CTCCTBCHHBIX U T'YMAHUTAPHBIX HAYKaX;

- OBJIaJIETh METOJAMU aHATUTHUYECKOM reoMCTpHUM.

Ilepeyenbs mpogecCHOHAIBHBIX CTAHJAPTOB, 0000IIEHHBLIX TPYAOBBLIX (GYHKIMIi W TPYIOBBIX
(yHKIHIi, COOTBETCTBYIOIIMX NPO(pecCHOHATBHOI 1esITeJIbHOCTH BBITYCKHUKOB.

B pamkax ocBoeHHs JaHHOH NMporpaMMbl OakallaBpHaTa BBITYCKHUKH TOTOBSATCS K PEIISHUIO 3a/1a4
po(heCCHOHATIBHON JEATEIBHOCTH CIEAYIONIMX THUIIOB: MPOU3BOJCTBEHHO-TEXHOJIOTHUCCKUN, POCKTHBIH,
HAYYHO-HCCIIEIOBATEIbCKUH.

Ilepeuenb 3a1a4 npogecCHOHAIBLHOM AeSITeIbHOCTH BBIITYCKHUKOB:

Oobaactb Tunsl 3aga4 3agaun O0bexThI NpodeccuoHATLHOI
npo¢ecCHOHAIBLHOI | TpodeccHoHAIBLHO npo¢ecCHOHAIBHOM JaesiTeIbHOCTH (W
JesiITeJIbHOCTH i JesiTeJIbHOCTH 00J1acTH 3HAHUS)

(o Peectpy AeSITeJIbHOCTH

MuHTpyaa)
06 Cas3b, [IponsBoacTBeHHO- | MIHTETparus mporpaMMHBIX MporpaMMHoe o0ecriedeHne
MH(MOPMALUOHHBIE U [TeXHOIOrMIECKHUIA MOZYJIEH 1 KOMIIOHEHT WH(POPMAITMOHHBIX CUCTEM
KOMMYHHKAIIUOHHbIE

Obecneuenne GyHKIMOHUPOBAHUS |0a3bl JAHHBIX U XpaHUIIHILA
0a3 JaHHBIX, IPEAOTBpALICHHE iH OpMAIIHHL.

MOTEPh U MOBPEXICHUHN JTaHHBIX,
obecriedenne nHPOPMAITUOHHOH

TCXHOJIOTHH

Oe3omnacHoCcT!

Brimonaenne pabor 1o co3anuio | HHPOPMAIMOHHBIE CHCTEMBI 1
(Moxupukanmm) u TEXHOJIOTUH

COIIPOBOX/ICHUIO

I/IH(i)OpMaL[I/IOHHLIX CUCTEM
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YnpaieHue nporpaMMHoO-
anmapaTHBIMU CPEACTBAMU
MH()OKOMMYHHUKAITHOHHOMN
CUCTEMBI OpTraHU3aIIH,
aJIMHUHUACTPHUPOBAHUE CETCH

CCTU U TCIICKOMMYHUKAIINN

¥ IeITEeIbHOCTHU B
MPOMBILIIEHHOCTH
(B chepe
OpTaHu3aIllu ’
MPOBEICHUS
Hay4YHO-
HCCTIeIOBATEIbCKU
X U OIBITHO-
KOHCTPYKTOPCKHX
paboT B obnactu
WHPOPMATHKH U
BBIYUCIIUTEILHON

TEXHHUKH)

CHCTEM M TEXHOJIOTHI

IIpoekTHbIi1 PaspaboTka TpeboBaHui 1 porpaMMHoe o0ecreueHue

MPOCKTUPOBAHNE TPOTPAMMHOTO | pH()OPMAIMOHHBIX CHCTEM;

obecrieueHns IPOEKTHI B 00JIaCTH
HH()OPMAITHOHHBIX
TEXHOJIOTUI

YnupapieHue MpoeKTaMu B MIPOEKTHI B 00JIACTH

obmnactu I/IH(bOpMaHI/IOHHI)IX I/IH(I)OpMaHI/IOHHI)IX

TEXHOJIOTHIA TeXHOTOT it

KonmnenryansHoe, TIPOCKTHI B 001aCTH

(byHK]_[I/IOHaJ]I)HOG 1 JIOTHYECKOC I/IH(I)OpMaHI/IOHHBIX

IPOEKTUPOBAHUE CUCTEM MAIIOTO | roxHomorui

Y CpeTHero Maciirada u

CIIOHOCTH

Jlornveckoe 1 pyHKIIMOHATBHOE MPOEKTHI B 00J1aCTH

CO3JaHUC KOMIUICKCA IIporpamMm I/IHq)OpMaHI/IOHHBIX
TEXHOJIOTUM

Onenka nu3aiina MHTEPQEcoB UHTEPQEHCHI

MH()OPMALMOHHBIX CHCTEM “H(OPMAITMOHHBIX CUCTEM

40 CkBo3ubie BubI  [Hay4Ho- Wccaenosanue Moaenei u UH(POPMAITMOHHBIC CUCTEMBI U
IPO(ECCHOHATBHO  [CCIIEN0BATENIBCKHI | METOLOB MH(OPMALIMOHHBIX TEXHOJIOTHU

[lepedens npogeccrnoHanbHBIX CTAHAAPTOB, COOTBETCTBYIOIINX NPO(ecCHOHATBHOMN AEITENbHOCTH
BBIITYCKHUKOB, OCBOMBILIMX IporpaMMy OakajaBpuara 1o HanpasieHuto noarotosku 09.03.02
HNndopMannoHHbIE CHCTEMBbI U TEXHOJIOTHH:




Kon
npodecc
MOHAJIbH
bro
CTaHIapT
h

HawnmenoBanwme o6macTv mpodheCCHOHAIBHOMN NeATETHHOCTH.
HammeHnoBaHue npogeCCHOHANBHOTO CTaHapTa

06 CBSI3I), HH(l)OpMaIII/IOHHBIe N KOMMYHUKAIIUOHHBIC TEXHOJIOTUHA

06.001

[Mpodeccnonansusbiii crangapt "[IporpaMmuct”, yTBep K ACHHBIN TpHKa3oM MUHHUCTEPCTBA TpyAa H
counansHOl 3ammThel Poccuiickoii @enepanun ot 18 Host6psa 2013 r. N 6791 (3apeructpupoBan
MunuctepctBoM toctunmu Poccmiickoit @enepanun 18 mexadbps 2013 r., perucrparioHHBIH N
30635), ¢ wW3MeHEHHEM, BHECEHHBIM IPHKa30M MUHHCTEPCTBAa TpyJda W COIMAIBHOW 3alluTHI
Poccuiickoit @enepaunu ot 12 nexabpst 2016 r. N 7271 (3apeructpupoBan MHHUCTEPCTBOM
foctunuu Poccuiickoit @eneparuu 13 saBaps 2017 ., peructparpionnsiit N 45230)

06.011

IIpodeccnonanpupiit cranmapt "AamuHuCTpaTtop 0a3 mMaHHBIX', YTBEPXKACHHBIA MPHKA30M
MunucTepcTBa TpyJda U COLMaIbHOM 3amuThl Poccuiickoit @eneparmu ot 17 centsiopst 2014 r. N
647H (3apeructpupoBan MunuctepcTBoM roctuimu Poccuiickoit @eneparu 24 Hos0ps 2014 1.,
peructpannonnbiii N 34846), ¢ W3MeHeHWEeM, BHECEHHBIM NpHKa3oM MUHHUCTEpPCTBA Tpyda H
conmanbHON 3amuThl Poccmiickoit ®enepanuu ot 12 nexadbps 2016 r. N 727H (3aperucTpupoBaH
MunucrepcTBoM roctuinu Poccuiickoii @enepariu 13 stuBapst 2017 r., peructpannonnsiii N 45230)

06.015

[Ipodeccuonanpuerii crangapT "CrienuanucT no HHPOPMAIMOHHBIM CHCTEMaM'"', YTBEPKICHHBIH
nprkazoM MUHHCTEPCTBA TPy/a U COLManbHOM 3ammThl Poccuiickoit @enepanun ot 18 HOsIOps
2014 r. N 896H (3apeructpupoBan MunHCTEpcTBOM FocThlinu Poccuiickoit deneparinu 24 nexabps
2014 r., peructpaunonnsiii N 35361), ¢ n3MeHeHHEM, BHECCHHBIM MTPUKa30M MHUHUCTEPCTBA TPYIa
U colMaibHOM 3amuThl Poccuiickoit @enepanyu ot 12 nexadps 2016 r. N 7271 (3apeructpupoBan

MunucrtepctBoM roctunuu Poccuiickoit @enepauuu 13 ssaBapst 2017 r., peructpaunoHHbIi N
45230)

06.016

[Mpodeccnonanbublii cranaapt "PykoBoaNTENh MPOEKTOB B 00J1aCTH MHHOPMAIIHOHHBIX
TEXHOJIOTHH", yTBepKAEHHBIA pUKazoM MUHHCTEpPCTBA TPYIa U COLUAIBHOMN 3alIUTHI
Poccwuiickoii @enepanuu ot 18 Hos0ps 2014 1. N 8931 (3apeructpupoBan MUHHCTEPCTBOM
toctuiuu Poccuiickoii denepanuu 9 nexadps 2014 r., peructparmonnsiii N 35117), ¢
WU3MEHEHNEM, BHECEHHBIM ITPHKa30M MUHHCTEPCTBA TPy1a ¥ COLMAIbHOMN 3aIUThl Poccuiickoil
Oenepanyun ot 12 nexadps 2016 r. N 7271 (3apeructpupoBaH MUHHCTEPCTBOM FOCTHIINN
Poccwuiickoit @enepanuu 13 saBaps 2017 r., peructparuonnsiii N 45230)

06.022

[Mpodeccnonanbubiii cranaapt "CrcTeMHBIN aHATUTUK", YTBEP)KICHHBINH TPHUKa3oM MUHHCTEPCTBA
TpyZda u connaibHO 3ammuThl Poccuiickoit @enepanuu ot 28 okTsa0ps 2014 . N 8091
(3apeructpupoBad MunucTepcTBOM toctuiiuu Poccuiickoit denepanuu 24 Hosops 2014 r.,
perucrpanmonnbiii N 34882), c ©3MeHeHHeM, BHECEHHBIM IIprUKa3oM MUHHCTEPCTBA Tpyia U
connanbHOM 3amuThl Poccuiickoit ®@eneparnu ot 12 nexadbpsa 2016 r. N 7271 (3apeructpupoBan

MunucrtepctBoM roctunuu Poccuiickoit denepauuu 13 ssaBapst 2017 1., peructpauMOHHBIMN
45230)

06.025

ITpodeccuonanphbiii cranaapt "CHennaincT No Iu3aiiHy rpagUuecKux 1 MoJjib30BaTeIbCKUX
nHTep(helcoB", yTBEPKICHHBIN MPHUKa30M MUHUCTEPCTBA TPYAA U CONMATBHOMN 3aIIUTHI
Poccuiickoii denepannu ot 5 oktsiops 2015 r. N 6891 (3apeructprpoBan MUHHCTEPCTBOM
toctuiun Poccuiickoii @enepanmu 30 oktsaopst 2015 r., peructpanmonHsiii N 39558)

06.026

Ipodeccnonanbusiii cranaapt "CHCTEMHBIH aJIMUHHUCTPATOP WH(POPMALTMOHHO-
KOMMYHUKAIIMOHHBIX CUCTEM'", YTBEpPXKJECHHBI NpPHUKa30M MUHHCTEPCTBA TPyAa M COIHAIBHON
3amuThl Poccuiickoit @eneparmu ot 5 okta6ps 2015 r. N 6841 (3apeructpupoBad MUHHCTEPCTBOM

éogcgéninn Poccuiickoit @enepanun 19 oktsaopst 2015 r., perucrparmonsbiii N
1

08.007

IIpodeccnonanbheiii cranaapt «CrenuanicT KazHauelcTBa O0aHKa», YTBEPIKICHHBIA MPUKA30M
MuHuCTepCTBa Tpyia U ColMaibHOM 3amuThl Poccutickoit @eaeparuu ot 9 urons 2018 roma N
456u  https://profstandart-rosmintrud.ru/reestr-profstandartov/. (3aperucTpupoBaH B MHUHHCTEPCTBE
roctuninu Poccuiicko @enepanmu 26 urons 2018 rona, peructparnodassivi N 51705)

40 CkBO3HBbIE BU/IbI IPO(ECCUOHATBHOU AeITeJIbHOCTH

40.011

[Ipodeccnonanpupiii  craHmapT «CHEMUAIMCT TIO HAYYHO-HUCCIIECIOBATEIILCKAM W OIBITHO-
KOHCTPYKTOPCKUM pa3pabotkam» (¢ m3MmeHeHusMmuHal2 nexabps 2016 roma), yTBep»aeHHBIN



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-896n/professionalnyi-standart/
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nmpuKa3oM MUHHCTEPCTBA TPYIa B COITMATBHON 3aruThl Poccuiickoit @enepanmu ot 4 mapta 2014r.
Nel21H(3apeructpupoBan MunuctepctBoM toctuiun  Poccuiickoit  ®enepanmu  21.03.2014,
peructparnoHHbI Ne31692)

HauMeHoBaHuUe 10KYMeHTa Kon HaumenoBanue 6a30B0ii rpynibl, 101:KHOCTH
(mpodeccun) Wi cnenruaaIbHOCTH

06.001 Paszpadomka npozpammmnozo obecnedenus
(HaumeHoBaHUe 8UAA NPOPeCCUOHATLHOU 0esiMeNbHOCT)

OK3 2132 Ipoepammucmol
2131 Paspabomuuru u ananumuxu KOMAbIOMEPHBIX
cucmem

06.011 IHooddepocanue rdhhexkmuenoii papomol 6a3z OaHHLIX, 0decneuusarUUX YYHKUUOHUDOBAHUE

und)opmauuormbtx cucmem 6 opavuzauuu
(HaumeHo8aHUe 8UOA NPOPECCUOHATLHOU OesIMeNTbHOCTU)

OK3 2139 Creyuanucmol RO KOMIbIOMEPAM, He 8oueduue 6
opyaue epynnwl

06.015 Co3danue u noddeprcka unghopmauuonnvix cucmem (UC) 6 IkoHomuke
(HaumeHo8aHUe 810 NPOPECCUOHANLHOU OesMeNbHOC)

OK3 1236 Pyxosooumenu noopaszoenenuii (cuysico)
KOMNbIOMEPHO20 00ecneueHUs
2131 Paspabomuuku u ananumuxu KOMAbIOMEPHBIX
cucmem
2132 Ipoepammucmuol
2139 Creyuanucmol RO KOMNbIOMEPAM, He 80ueduUe 8
Oopyaue epynnbi

06.016PykoBOAMTE b MPOEKTOB B 00J1acTH HHGOPMAITHOHHLIX TEXHOJIOT Hid
(naumenosanue 6uda NPOGeccuoOHAILHOU 0esIMeTbHOCU)

OK3 1236 Pyxosooumenu noopaszoenenuii (cuysico)
KOMRbIOMePHO20 obecnedenus

06.022 Cucmemmnutii anarumux
(naumenosanue 6uda NPOGeccuoHAILHOU 0esIMETbHOCNY)

OK3 2131 Pazpabomuuxu u anarumuxu KOMnvIOMePHLIX
cucmem

OK3 1236 Pyxosooumenu noopazoenenuii (ciyico)
KOMNbIOMepHo20 0becneuenus

06.025Cneyuanucm no ouzaiiny 2paguyuecKux noib308amenbcKux unmepgeiicos
(HaumeHnoganue guda npogheccUoOHALHOU 0eAmMeNbHOCIU)

OK3 2166 I'pagpuueckue u mynomumeoutinvle OU3AUHEPbL

OK3 3514 Cneyuanucmol-mexnuru no \Web

OK3 2519 Paspabomuuxu u ananumuxu npoepammHozo
obecneuenuss u NPULoNCeHUll, He 8Xo0aue 8
opyeaue pynnol

06.026 Cucmemubtit admunucmpamop ur@opmayuOHHO-KOMMYHUKAUUOHHBIX CUCHIEM
(Haumenosanue euoa nPodheccuoOHANbHOU deAmenbHOCHU)

OK3 | 2149 | Cneyuanucmol 8 061acmu MexHuKu, He 6X00Auue 8




Opyaue epynnbl

OK3 2522 Cucmemmbie AOMUHUCTPAMOPLL

OK3 3513 Creyuanucmul-mexHuKu no KOMHbIOMEPHbIM
cemsm u cucmemam

OK3 2153 Hnorcenepol no meaekoMMyHUKayusim

OK3 2523 Creyuanucmoi no KOMNbIOMEPHLIM CEMIM

| |

40.011 «CIIeIII/Ia.]II/ICT 110 HAYYHO-HCCJIECA0BATCJIbCKUM U OIIBITHO-KOHCTPYKTOPCKUM pa3pa60TKaM»
(HaumeHoBaHue 6U0a NPOPeCcCUOHANLHOI 0eAMENbHOCIIU)

OK3 1237 Pyrosooumenu noopasoenenuti (cnysc6) Hayuro-
MEXHUYECKO20 PA38UMUsA
OK3 2145 Huoicenepuvl-mexanuxu u mexnHono2u MauluHoCHpOoeHUs.

2. Mecto nucuunjaudbl B cTpykrype OIIOII 6akanaBpuara

Jucnunnmna «Anredpa M aHaTUTUYECKAs TEOMETPUS» OTHOCUTCS K TUCIHUILIMHAM BapUaTUBHOM
gactu brnoka 1. JQucumrmmner (Momymu) IIpenMeTHO-METOINYECKOTO MOAYJs y4eOHOro IutaHa
OCHOBHOI1 npoeccnoHanbHOi 00pa3zoBaTeNbHOI MPOrpaMMBbl  BBICIIETO 00pa30BaHUS - IPOTPAMMBI
OakanmaBpuata 10 HamnpabieHur0 moArotoBkd 09.03.02 HudpopManuoHHBIE CHCTEMBI U
TeXHOJOTHHM OYHOU (HOpMBI OOyUECHHS. JucnumuinHa onupaercs Ha pe3yibTaThbl

o0y4deHus, cChOPMUPOBAHHEIC B paMKaXx IKOJIBLHOTO Kypca MaTeMaTHKH.

Pe3yJ'IBTaTBI HU3YyUCHUSA  JUCHUILNIMHBI  ABJIAIOTCA OCHOBOM I HU3YUCHUA JAUCIHITINH

Marematnueckuii ananus, luddepenunanbapie ypaBHEHHUS.

B PE3YIbTATC H3YUCHUA MHJAHHOI'O0 KypCa OCYHICCTBIIAIOTCA MCKIIPCIMCETHBIC CBA3M C TAaKUMU

npeaMeTamu, Kak Maremarnueckuit aHanms, JuddepeHnuanbabie ypaBHEHUS.




3. Pe3yabTaThl OCBOEHHMSI JAUCHMUIUIMHBI (MOAYJsI) «AJredépa u aHaJIUTHYeCKasi
reoMeTpus».

[Tporiecc m3ydeHUs TUCHUILUIMHBI «Anredpa W aHATMTHYECKAs TC€OMETPHs) HalpaBlieH Ha

dbopMHUpOBaHKHE S3JEMEHTOB CICAYIOMUX KoMmreTeHnuid B cooTBerctBHH ¢ PI'OC BO mo

JaHHOMY HalIPaBJICHUIO:

Kog HanmenoBanue WNHpukaTop 10CTHXKEHUS
KOMIIETEH- KOMIIETEHIIUU KOMIIETEHIINN
180505
YK-1 YK-1. CniocoGen VK 1.1: Ananusupyer 3a1ady,
oCyIIeCTBJIATh 5
nouck, kpurHueciuii | BPACTAA e¢ 6asopbie
AaHAJIU3 U CUHTE3 COCTAaBJIAIOIIUE,
HHpopMmanmu,
NPHMeHSITD VYK-1.2.: Onpenenser,
CHCTeMHBbIi MOIX0/Y WHTEPIPETUPYET U PAHKHUPYET

AJSA pereHust
nH(pOPMAITUIO, TPEOYEMYIO IS
NMOCTABJEHHBIX 32124
pelIeHusI TOCTABICHHOM 3a/1a4u;

YK-1.3.: OcymecTBIsSeT MOuCK
UHGPOPMAITUH JJIS1 PEILICHUS
MOCTABJICHHOM 3a1a4H 110
Pa3IUYHBIM TUIIAM 3aIIPOCOB;

YK-1.4.: IIpu obpaboTke

nHpOpMAUK oTIIHYaeT aKkThl OT
MHEHHW, UHTEPIIPETALUil, OLICHOK,
hopmupyeT cCOOCTBEHHBIC MHEHUS U
CYXKICHHSA, ApTYMEHTHPYET CBOU

BBIBOABI U TOUKY 3PCHUS;

YK-1.5. : PaccmaTpuBaet u
NpeaiaracT BO3MOKHbIE BAPUAHTHI
pellieHus TOCTaBJIEHHOMN 3a/1auH,
OLIEHMBas UX JOCTOMHCTBA U




HENOCTATKH.

OIIK-1

OIIK-1. Crocoben
MIPUMEHSTh
€CTECTBCHHOHAYYHBIC 1
OOIIEHHKEHEPHBIE
3HaHUS, METO/IbI
MaTeMaTHYECKOTO
aHanm3a u
MO/ICIIMPOBAHUS,
TEOPETUIECKOTO U

OKCIICPUMECHTAJIbHOT'O
HCCIICIOBAHHUSA B

podeCCUOHATBHOM

JACATCIIBHOCTH

OI1K-1.1.

3HACT OCHOBBI MaTEMAaTHUKH, PHU3HKH,
BBEIYMCIINTEILHON TEXHUKH U
[POTrPaMMHUPOBAHUSI.

OIIK-1.2.

YMeTer pemaTh cTaHaapTHRIC
MpodeCCHOHANTLHBIC 3a1a9H C
[MPUMEHEHUEM CCTCCTBEHHOHAYYHBIX
1 OOIICUHKXCHEPHBIX 3HAHUH,
METO/IOB MATEMATHYECKOT'O aHAJIH3a
1 MOIACIIMPOBAHMA.




4. CTpyKTYypa M coJep:KaHue TUCHHILINHBI (MOYJis1) «AJredpa M aHATUTHYECKAsi TeOMeTPHUs».
4.1. CTpyKTypa IUCHUILINHBI (MOAYJIs1) «AJredpa U aHATUTHYECKAS] TeOMEeTPHUsD»

OO0m1as Tpy10€MKOCTh TUCIMUIUIMHBI COCTaBIIsAeT 4 3aveTHble eAuHUIBI, 144 vaca

O0beM IMCHUIIMHBI M BBl y4eOHOH padoThl

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

517 (1 (K
KypcoBoii npoexT (pabora) He

IPETyCMO

TPEHO
AyIUTOpHBIC 3aHITHS BCETo (B 68 68
akaj.Jacax), B TOM 4YHCIIe:
Jlexuuun 36 36
[TpakTHYeckue 3aHATHS, 32 32
CEeMHHAPbI
JlaGopaTopHbie pabOThI He

MIPEeIyCMO

TPEHO
CamocrosiTenbHas paboTa BCEro 49 49
(B akajg.4acax), B TOM 4HCIIE:
Bun urtorosoii arrecranuu: 27 DK3aMeH

27

3auer
DK3aMeH +
OO0mmas Tpy10eMKOCTh 144 144
JTUCTIATITHBI




Haunmenosanue
Pa3enoB U TeM
JUCTIATUTAHBI (MOJTYJIS )

cemecTp

Bunbl yaeOHO# pabOThI, BKITIOYAs
CaMOCTOSATENbHYO pabOTy CTYACHTOB U
TPYAOEMKOCTh (B 4acax)

AynutopHas pabota CamocrosTenpHas
pabota

DopMBI TEKYIIETO
KOHTPOJISl yCIIEBAEMOCTH
(o HemesIM ceMecTpa).
DOpPMBI IPOMEKYT.
aTTecT
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Pa3gen 1. CucreMsbl TMHEHHBIX
YPaBHEHMH
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CucTeMbl JIMHEHHBIX YpaBHEHHH ¢
JIByMsI U TPEMsI HEU3BECTHBIMHU.

Pa3gen 2. Airedpbl M OCHOBHBIE
ajredpanyecKue CUCTEMBbI.

MHmuoskectBa. Onepaniys HaJ
MHO>KECTBaMH.

bunapHble OTHOLICHHUS.
Anrebpanyeckue oneparyH.
ITousTHE anreOpsl.

I'pymma. V3omopdusm rpymm.
Komnpmo. U3omopdusm korerr.
Ilone.

[Tosie KOMIUIEKCHBIX YHUCET.
CucreMbl JINHEHHBIX YpaBHEHUH.

Merop 'aycca

Pa3nen 3. KoopaunaTsl Ha mpaAMoii

H IJTIOCKOCTH.

10 (6 |4 10

Ocb u otpe3ku ocu. Koopaunats! Ha

npsiMoid. Yucnosas ocb.
JlexapToBHI PSIMOYTOJIbHbIE
KOOPJMHATHI HA TIIOCKOCTH.
ITonsTHE O AEKAPTOBBIX
KOCOYTOJIbHBIX KOOpANHATAX.

[onstipubie koopauHaThl. AddUHHBIE

U IPSAMOYTOJIBHBIE ICKAPTOBBI
KOOPAWHATHI TOUCK Ha IUIOCKOCTHU U
B IIPOCTPAHCTBE.

IIpocreiimue 3a1aun aHATUTUYECKOU

TeOMETPUU. Y PABHEHUSI IUHUH U
noBepxHoctel. [lonsipHble
KOOPJMHATHI TOYEK TUIOCKOCTH.

Paznen 4. MaTpuisl u
onpeIeuTeIN.

Omnepariu HaJ MaTPHULIAMH.
O6parHas Marpura.
IlepectanoBku. ['pymma
MO/ICTAaHOBOK.

Omnpenenurens KBaapaTHOH
MaTpHLIBI

Pewenne cucremMbl TMHEHHBIX
ypaBHEHHI B MaTpU4HOMH hopme.




ITpasuno Kpamepa.

Pasnen 5. [Ipocreiimue 3agaun
AHAJIMTHYECKON reoMeTpUH HA
IUIOCKOCTH.

IIpoexuums otpeska. PaccrosiHue
MEX]y ABYMS TOUKAMHU.
Brruucnenue miomaau
TpeyronbHUKa. JleJIeHue OTpe3Ka B
JTAHHOM OTHOILICHHUHU.
ITpeobpa3oBaHue 1EKapTOBBIX
KOOpAMHAT( IIPH HapauIeIbHOM
CIBUIE OCEH, IIPU IIOBOPOTE OCEH,
IIpYU U3MEHEHUH Havajla KOOpAUHAT U
ITOBOPOTE OCeiA).

Pa3gen 6. YpaBHeHHe JUHHM.

[TonsiTre ypaBHEHUS THHUH.
[Ipumeps! 3aganust TUHUN IPU
oMoy ypasHeHui. [Ipumepbt
BBIBOJIa YPaBHEHHH 3apaHee JaHHbIX
JUHUN. 3a/1a4a o0 IepeceueHut AByX
smuHuil. [Tapamerpuueckue
ypaBHEHHU JTMHUU. Anredpandeckue
JIVHUH.

Paznen 7. JIuHumM nepBoro
NopsiIKAa.

Yri0Boit ko3 duireHT. YpaBHeHHE
HIPSIMOM C YIJIOBBIM
ko3(¢punnenroM. Brerancnenue yrna
MEXAY OBYMS IMIPSAMBIMH. Y CIIOBHSA
MapauIeIbHOCTH 1
MEPIEHANKYISPHOCTH ABYX MPSMBIX.
JlIpsiMast kak JIMHUSA IEPBOTO
nopsaka. OOriee ypaBHeHHE
npsimMoid. HenosiHoe ypaBHeHHE
NIEPBOM CTETICHU. Y paBHEHUE
IPSIMOU «B OTPE3KAX».

CoBMECTHOE HCCIIEI0BAHUE
YpaBHEHHUH ABYX MPSAMBIX.
HopmaneHoe ypaBHEHHE IPSIMOM.
3aga4a BBIYHUCICHHS PACCTOSHUS OT
TOYKH JI0 IPSIMON. Y paBHEHHE NTyUKa
HPSIMBIX.

VYpaBHenue rpssmoi B apPpuHHOI
cucTeMe KOOpJHHAT.
I'eomeTpuueckuil cMbICI TMHEHHOTO
HEpaBEHCTBA C IByMS
HEW3BECTHBIMHU.

VYpaBHeHME MPSIMOH B
IPSAMOYTOJILHOM IEKapTOBOM
CUCTEME KOOPJUHAT.

Paznexn 8. 'eomerpuueckne
CBOIiCTBA JIMHUI BTOPOIo NOpsiAKA
( KpuBBIE BTOPOro NoOpsaKa).
Onnurc. OnpeneieHne dIUTUICa U
BBIBOJ] €0 KAHOHHUYECKOTO
ypasueHus. VccienoBanne Gopmsl
JUIUIICa. DKCIEHTPUCHUTET 3IUTHIICA.




PanonansHble BEIpaXKeHUS
(hOKaIBHBIX PAIMYCOB ILIMIICA.
ITocTpoenue rnumca Mo ToUKaM.
[TapameTpudeckue ypaBHEHUs
aIIHIca. DIUTUIC KaK MPOCKIHS
OKPYXHOCTH Ha INIOCKOCTB. DJUIUIIC
Kak CeYeHHE KPYTIIOTo LIIHHIPA.
T'umrep6oma. OnpenencHue
TUIIepOOIIBI M BBIBOJ €€
KaHOHUYECKOTO YPaBHEHUS.
HccnenoBanue Gpopmsl runepOoIIbL.
JupekTpucel syumIca U rurnepOoIib.
[Mapabona. [TonsipHble ypaBHEHUS
KPHBBIX BTOPOTO MOPSIIKA.
IIpuBenenue KpuBoi BTOPOTo
HOpsAJKa K KAHOHHIECKOMY BUY.
ACHMITOTHYECKHE HANPABICHUS
KpUBO BToporo nopsiaka. Llentp,
KacaTelIbHbIC ¥ TUaMeTPhl KPHBOU
BTOPOTO TOPSIZIKa.

Pa3znen 9. Hexoropsle npocreiimmne
32244 AHAJIUTHYECKOH
reOMeTpPUH B IIPOCTPAHCTBE.
JlexapTOBHI IPSIMOYTOJIBHEIE
KOOPJAUHATHI B IPOCTPAHCTBE.
[TonsTHE CBOOOAHOTO BEKTOPA.
IIpoekuuu BeKTOpa Ha OCh.
IIpoekuuu BekTOpa Ha OCH
koopauHat. Hanpasistomue
KOCHHYCHI. PaccTosiHue Mexay
JIByMs Toukamu. J/leaeHue oTpe3ka B
JaHHOM OTHOILICHHH.
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Paznen 10. JInneiinbie onepanun
HA/l BEKTOPaMHU.

OmnpeneneHne JIMHEHHBIX onepanuit
Y OCHOBHbBIE CBOMCTBA JIMHEHHBIX
onepauuil. Pa3HOCTb BEKTOPOB.
Bexkropsl. CrioskeHue ¥ BHIYUTaHNE
BEKTOPOB. YMHOKEHHE BEKTOpa Ha
yucyo. JInneliHast 3aBUCUMOCTh
BekTOpoB. KoopanHATEI BEKTOPOB Ha
TUTOCKOCTH U B TIPOCTPAHCTBE.
OpueHTauus IWIOCKOCTH U
npoctpancTBa. OCHOBHBIE TEOPEMBI
0 TIpoeKIusAX. Pa3noxeHne BEKTOpPOB
Ha KOMIOHEHTHI. CKaJIIpHOE
MPOU3BEICHHE BEKTOPOB U €TO
OCHOBHBIE CBOMCTBA. BripaxxeHue
CKaJISIPHOTO IIPOU3BEJICHUS Yepe3
KOOPJMHATHI IEPEMHOKAEMBIX
BEKTOpOB. BekropHoe u
CMEIIaHHOE MPOU3BEICHHUE
BEKTOPOB.

11

Pasnea 11. YpaBHeHue
TMOBEPXHOCTH ¥ YPABHEHUSs TUHUH.

ypaBHeHI/Ie TIOBCPXHOCTH.




YpaBHeHue TuHUM. 3a1a4a O
MepeCceYCHUH TPEX OBEPXHOCTEM.
VYpaBHeHHE HUIMHAPUYECKON
MIOBEPXHOCTH C 00Pa3yIOMINMU,
MapayIeTI-HBIMU OJHOM U3
KOOPJUHATHBIX OCEM.
AnreOpanuecKkie MOBEPXHOCTH.

12

Pazpen 12. IlnockocTh Kak
NMOBEPXHOCTH MEPBOro NMOpsiaKa.
IIpsimasi B IpocTpaHCTBe.
II10cKOCTh Kak IOBEPXHOCTh
nepsoro nopsaaka. Henonnsie
YpaBHEHHUS INIOCKOCTEN. Y paBHEHUS
TUIOCKOCTH «B OTPE3KAX.
HopmanbHoe ypaBHEHHE TUIOCKOCTH.
PaccTositHre OT TOYKH 10 TUIOCKOCTH.
YpaBHEHUS NPSMOI.
Hanpagnsromuii BeKTop npsimoil.
KanoHn4eckue ypaBHEHUS NPSIMOH.
[Tapamerpuyeckue ypaBHEHUs
npsimoid. Hexoropslie
JIOTIOJTHUTEbHBIE MPENTIOKEHUS 1
IpUMEPBI. YpaBHEHHE IUNIOCKOCTH B
npocTpancTe B ahpuHHON cucTteme
KOOpJAMHAT. Y paBHEHHE IIIIOCKOCTHU B
HNPOCTPAHCTBE B MPSIMOYTOJIbHON
JICKapTOBOI cUCTEME KOOpIUHAT.
YpaBHEHHE NIPSAMOH B IPOCTPAHCTBE
B adpuHHOI crcTeMe KOOpAuHAT.
YpaBHEHHE NIPSAMOI B IPOCTPAHCTBE
B IIPSIMOYTOJIBHOM JI€KapTOBOM
cUCTeME KOOPIHHAT.

13

Pa3nen 13. [IoBepXHOCTH BTOPOT0
MopsiiKa

Meron ceuennit. unuuapuueckue u
KOHMYECKHE ITOBEPXHOCTH.
IToBepxHOCTH BpalleHusl.
ONIUTIICOUIBI ¥ TUIEPOOJIOUIBL.
[Tapabomonmpr.

OO61mas Tpy10eMKOCTb, B 4acax
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KpuTtepun onieHKu NpoMeKyTOYHOI aTTecTaluu B popme IK3amMeHa




Onenka XapakTepucTuka TpeOOBaHHUI K pe3ylbTaTaM aTTecTaluu B opMe dK3aMeHa

«OTIMYHO» Teopernueckoe copepkaHue Kypca 0CBOCHO MOJTHOCTBIO Oe3 poberios,
CHUCTEMHO U TITy0OKO, HeOOXOIUMBbIE PAKTHIECKIE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepHraioM cOpMUPOBaHBL, BCE MPEIyCMOTPEHHBIE padoyei yueOHoH
MIpOrpaMMOi yueOHbIe 33/TaHuUs BBIITOIHEHBI 0€3YIIPeYHO, Ka4eCTBO X
BBITIOJIHEHHSI OLIEHEHO YKMCIIOM OaJJIOB, ONM3KUM K MaKCUMYMY.

«X0poIIo TeopeTnueckoe coepkaHue Kypca OCBOSHO B IIEIIOM 03 MPoOeIioB,
HE00XOJUMBIC TIPAKTUYCCKHE HABBIKK PaOOTHI C OCBOCHHBIM MaTEPUAIIOM B
OCHOBHOM C(hOPMHUPOBAHBI, MPEAYCMOTPEHHBIE padoueii yueOHOH mporpaMMoit
yueOHbIe 3aJaHUS BBITIOJIHEHBI C OTJCIbHBIMH HETOYHOCTSIMH, KAU4eCTBO
BBINIOJTHEHHS OOJBITMHCTBA 3aJJaHHH OIICHECHO YHCIIOM 0ajlioB, OJU3KHM K

MaKCHMYMY.
«Y IOBIIETBOpUTE TeopeTnueckoe coJepkaHue Kypca 0CBOSHO OOJIbIICH YacThiO, HO MPOOEIIBI
JIBHOY HE HOCSIT CYIIIECTBEHHOTO XapaKkTepa, HeOOXOAUMBbIC TIPAKTHUYCCKIE HABBIKU

paboThI ¢ OCBOCHHBIM MaTEpHaIOM B OCHOBHOM C)OPMHUPOBAHEI, OONBITHHCTBO
MpeIyCMOTPEHHBIX pabodeii yaeOHO! mporpaMMol yaeOHBIX 3aJaHH BBITTOIHEHBI,
OTJCTbHBIC U3 BHITOTHEHHBIX 33JaHUi COAEPkKAT OIIHOKH.

«HeynoBnersopu Teopetuueckoe coaep:kaHue Kypca OCBOGHO YaCTUYHO, HEOOXOAUMbIE
TEIHHOY HaBBIKH PabOTHI HE CYOPMHUPOBAHBI W C(HOPMUPOBAHBI OT/ICIILHBIEC U3 HUX,
OOJIBIIMHCTBO NPEAYCMOTPEHHBIX paboueil yueOHOH porpaMMoi y4eOHBIX
3aJJaHUI HE BBITOIHEHO JINOO BHIMTOJHEHO C TPYOBIMHU OIIHOKAaMH, KAYECTBO MX
BBITIOJTHEHHS OLICHEHO YHCIIOM 0aIIoB, OJM3KHM K MUHAMYMY.

4.2. Conep:kanue THCHUIUTHHBI «AJIred0pa U aHATUTHYECKAS TeOMEeTPHsD).

Pa3nesn 1. CucremMsl THHEHHBIX YPaBHEHUH

Tema 1.1. CucTreMbl JTMHeHHBIX YPABHEHUH € IBYMS H TPeMsl HEM3BeCTHBIMH.
CucreMbl TMHENHBIX YpaBHEHUH. PaBHOCHIIBHOCTD cucTeM. MaTpHIbl M ONIPEIENUTENN 2-T0 U 3-TO
nopsiikoB. Meron Kpamepa pemeHns cucTeM JTMHENHBIX YPAaBHEHUN.

Paznen 2. Anredpbl M OCHOBHBIE aJIredpanvyecKne CHCTEMbI
Tema 2.1 MHo:xecTBa, OllEPANMH HAL MHOKECTBAMHU

MHoOecTBa, ONepaluy HaJl MHOKECTBAMU, UX CBOMcCTBa. [[narpammsl Ditnepa-Benna. [Ipsmoe
IIPOU3BE/ICHNE MHOXKECTB.

Tema 2.2. buHapHble OTHOIIEHUSI



bunapubie otHomeHus. OTHOILICHUE SKBUBAJICHTHOCTU. Pa30ueHne Ha KJ1acchl SKBHUBAJICHTHOCTH.
®daktop-mMHO)KecTBO. OTHOIIEHUE TIopsiaKa. DYHKITMOHAIBHBIC OTHOIIECHHs ( oToOpakeHus). Kommosurus
GyHKITUH.
Tema 2.3. Anreopaunydeckue onepauuu. IlousiTue aaredpnl

bunapnblie onepanuu, ux cBoiictsa. [lonstue anredpsl, noganreOpol.

Tema 2.4. I'pynna. Mzomopdusm rpynn

['pymma: onpexnenenue, cBoicTBa, mpumepsl. [loarpynmna. Mzomopdusm rpymr.

Tema 2.5. Koasmo. M3omopdpusm kosen

Koub1o: onpenenenue, nmpocreime cCBOUCTBa, mpuMepbl. Kosbio kiaccoB BeraeToB. Mzomophusm
KOJIELL.

Tema 2.6. IToJe.

[Tone: onpenenenue, mpocreiye cBOMCTBa, mpuMepbl. Tema 2.7.
[Tosie KOMIJIEKCHBIX YMCes

[Tone KOMIUIEKCHBIX uHucel. [eoMmeTpuueckoe TMpeACTaBlIeHne KOMIUIEKCHBIX uucen. Tpu-
roHomMeTpuyeckass (opma 3amucu KOMIUIEKCHBIX uucen. Onepaluu HajJ KOMIUIEKCHBIMH 4YHCIaMH B
TPUTOHOMETPHUUECKOH popMme.
Tema 2.8. Cucremsl muHeliHBIX YpaBHenuii. Metoa I'aycca

Paznen 3. BekTopHOE MPOCTPAHCTBO
Tema 3.1. BexropHoe mpocTpancTBo. [lognpocTpaHcTBo
BekropHOe NpOCTpaHCTBO: ONpeneneHue, IPOCTEHIIne CBOWCTBa, npumepsl. [loampocrpaHCcTBo.
Apudmernueckoe BEKTOPHOE MPOCTPAHCTBO.
Tema 3.2. JIuHeiiHasi 3aBHCHMOCTh BeKTOpoB. ba3duc m paHr cucremnl BekTOpoB. M3omopduzm
BEKTOPHBIX POCTPAHCTB
JIuneiiHas 3aBUCUMOCTb U HE3aBUCUMOCTD CUCTEMbI BEKTOPOB. DKBUBAJICHTHBIE CUCTEMBI BEKTOPOB.
basuc u panr cucremsl BektopoB. KoopauHatel Bektopa B 6azuce. Pa3MepHOCTh BEKTOPHOI'O MPOCTPAHCTBA.
N3omopdu3m BEKTOPHBIX TPOCTPAHCTB.
Tema 3.3. MaTpuubl. Panr maTtpunbl. Kpurepuii cOBMeCTHOCTH cHCTEMBbI JIMHEHHBIX YPABHEHUH
Martpuribl. DiieMeHTapHbIe IpeoOpa3oBaHus MAaTpULl. PaBeHCTBO CTPOYEUHOr0 U CTOJIOI[OBOIO PAHTOB
Matpuibl. Kpurepnii COBMECTHOCTH CUCTEMBI JINHEWHBIX YPAaBHEHUM.
Tema 3.4. CucreMbl OTHOPOIHBIX JIMHEHHBIX YpaBHeHN . DyH1aMeHTAIbHbII HA00p peleHni
CHCTEMBI JIHHEHHBIX OJHOPOAHBIX YPABHEHHH
CucreMbl TMHENHBIX OJHOPOIHBIX ypaBHeHUN. [IpocTpancTBa peniennii cucTeMsl OTHOPOAHBIX JIMHENHBIX

ypaBHeHHH. DyHIaMEeHTaIbHbIN HA0OP peleHUH CHCTEMBbl OJJHOPOAHBIX JTUHEHHBIX YpaBHEHUH.

Paznen 4. MaTpuubl ¥ onpeaeInuTeu
Tema 4.1. Onepanuu Hag maTpunamu. O0paTHas MaTpula
Marpuupl, onepauuu Haj MaTputiamu. OdpaTuMble MaTpHIIbl. DJIeMEHTapHbIE MATPULIBL.
VYcioBue 00paTuMOCTH MaTpHUlLibl. Beruncnenre oOpaTHOi MaTpULIbL.
Tema 4.2. IlepectanoBku. 'pynna noacraHoBok
[IepectanoBku: onpezaenenue, npumepsl. Iloncranosku. I'pymnma noacraHoBok. YeTHOCTH MOJACTAHOBKH.

Tema 4.3. Onpeaennresib KBaAPaTHOH MaTPHIIbI

Onpenenurens KBaapaTHOW MaTpuipl. OCHOBHBIE CBOMCTBA oOmpenenuTenc. MHHOPBI U
anreOpanyecke JoMonHeHus. Pas3nokeHue ompenenutens mo crpoke uiau ctondiy. HeoOxomumble u
JIOCTaTOYHBIE YCIOBHUS PAaBEHCTBA ONpeNeNuTens Hymo. Onpenenurens NpousBencHUs MaTpul. Teopema o
paHre MaTpHIIBL.
Tema 4.4. PemieHue cucTeMsbl JTMHEHHBIX ypaBHeHU# B MaTpuuHoii ¢popme. [IpaBuino Kpamepa

3anuch M pelleHre CUCTeMbl JMHEWHBIX ypaBHEHHUH B MartpuuHoil dopme. IlpaBuno Kpamepa.
VYcnoBus, Ipu KOTOPBIX OJHOPOAHAS CUCTEMA JINHEWHBIX YPABHEHHI NUMEET HETPUBHAIIBHBIC PELICHUS.

Pa3nen 5. KoopauHaTrhl Ha IpAAMO# U IJIOCKOCTH.

Tema 1.1. Ocp u orpesknu ocu. Koopaunatel Ha npsmoil. Yucnosas och. JlekapTOBBI IPSIMOYTOJIbHbBIE
KOOPJIMHATHI Ha INIOCKOCTH. [IOHATHE 0 AEKAPTOBBIX KOCOYIOJIBHBIX KOOpAMHATax. [1oysapHbIe KOOpAMHATEL.
A¢¢duHHBIE M TPAMOYTOJIbHBIE JEKApTOBBI KOOPAMHATHI TOYEK HA IUIOCKOCTH M B IPOCTPAHCTBE.
IIpocreiime 3amauyu aHAIMTUYECKOW TIEOMETPUU. YPaBHEHUS JIMHUM U 1moBepxHocTed. IlomspHbie
KOOPJMHATBI TOYEK TUIOCKOCTH.



Pa3nen 2. [Ipocreiimme 3a1a4un aHAJTUTHYECKOI reOMeTPHH HA IIOCKOCTH.

Tema 2.1. IIpoekuus orpeska. PaccrossHue Mexay AByMs TOUKaMu. BbIaucienue miomaaym TpeyrojbHuKa.
Jlenenue orpe3ka B JaHHOM oTHolIeHUHU. [IpeobpazoBanne nekapTOBBIX KOOPAMHAT( IpU NapauIeIbHOM
CABHI€ OCEH, IIPU TOBOPOTE OCEH, IPU U3MEHEHUH Havajla KOOPAUHAT U IIOBOPOTE OCENN).

Pa3nen 3. YpaBHeHue JuHUN.

Tewma 3.1. [Tonarue ypaBHeHus auHuu. [I[puMepsl 3aaaHus JIMHAH ITPU TIOMOITY ypaBHEeHUM. [Ipumepsr
BbIBOJIa ypaBHEHUH 3apaHee JaHHbBIX JTUHUH. 3a/1a4ya 0 mepecedeHnu AByX JuHui. [lapamerpuueckue
ypaBHEHUS JUHUH. AJredpandeckue JIMHUY.

Pa3nen 4. JIunuu nepBoro nopsiaka.

Tema 4.1. YrnoBoi ko3dduimeHt. YpaBHeHHE MPSAMON C YIIIOBBIM K03 (dUIIMEHTOM. BhIumciieHue yria
MEXy ABYMsI IPSIMBIMU. Y CJIOBMSI NApajuIEIbHOCTU U NEPIEHAUKYISIPHOCTH JABYX npsMbIX. [Ipsmas kax
auHHS niepBoro nopsaka. OoOiiee ypaBHeHHe NpsaMoi. HemonHoe ypaBHeHUe MepBOil CTENeHU. Y paBHEHUE
npsiMol «B oTpe3kax». COBMECTHOE HCCIIEOBAaHUE ypaBHEHUH IBYX MNpsMbiX. HopmanbHoe ypaBHeHUE
npsMoil. 3ajiaya BBIUMCICHUS PACCTOSHUS OT TOYKHU JI0 MPsSMOM. YpaBHEHHE IydyKa NPSIMbIX. Y paBHEHUE
npsMoii B aduHHON crcTemMe KoopauHAT. |'eoMeTpuyecKuii CMBICT JMHEHHOTO HEPaBEHCTBA C JBYMS
HEU3BECTHBIMU. Y paBHEHHE NPSIMOU B MPSAMOYTOJIBHOM J1I€KapTOBOM CUCTEME KOOPIMHAT.

Paznen 5. 'eomeTpuyeckune CBOiiCTBA JIMHU BTOPOro nopsiika ( KpMBbIe BTOPOIo MOPSiIKA).

Tema 5.1. Dnnunc. OnpezaeneHue 3JUIMIICA U BBIBOJ] €M0 KAHOHUYECKOIo ypaBHeHus. MccienoBanue
(dopMbI drutHIIca. DKCHEHTPUCUTET 3JUTHIca. ParmoHanbHble BhIpaXKeHHs (POKATBbHBIX PaINyCOB IJUIUIICA.
[Hoctpoenue snnunca no ToukaM. [lapamerpuueckue ypaBHEHUS AIIIUICA. DIUIMIIC KaK MPOSKIUs
OKPY>KHOCTH Ha TUIOCKOCTb. DJITUIIC KaK CEUeHHE Kpyryioro nuiuHapa. ['unepbomna. OnpeneneHue
rUnepOoIbl U BBIBOJI €€ KaHOHWYECKOro ypaBHeHus. ccnenoanue Gpopmsl runepoossl. JAupekTpucs
annurnca u runepOoinsl. [Tapabona. I[TonspHble ypaBHEHHs KPUBBIX BTOporo nopsiaka. IlpuBenenue kpuBoii
BTOPOTO MOPSAKA K KAHOHUUECKOMY BUIY. ACUMITOTUYECKHE HAMPABIEHNSI KPUBOW BTOPOTO MOPSIIKA.
IlenTp, KacaTenbHble U JUAMETPBI KPUBOW BTOPOTO MOPSIIKA.

Paznen 6. HekoTopsle npocTeiinmme 3a1auu aHAJUTHYECKOI reOMeTPUH B MPOCTPAHCTBeE.

Tema 6.1. JlekapTOBbI MPSIMOYTOJIbHBIE KOOPJAMHATHI B IpocTpaHcTBe. [IoHsATHE CBOOOJHOTO BEKTOpA.
[Ipoexunn BekTopa Ha ock. IIpoekiuu BekTopa Ha ocu koopauHaT. Hanpasisroniue kocunycel. Pacctostaue
MEXIy AByMs TOUuKaMu. JlelleHne oTpe3ka B JAHHOM OTHOILICHHH.

Pa3nen 7. JInuneiiHble onepanuu HA/l BEKTOPaMH.

Tema 7.1. OnpexneneHue JIUHEHWHBIX OMNEpalMii U OCHOBHBIE CBOWCTBA JIMHEWHBIX omnepanuid. PazHocTb
BEKTOpOB. Bektopel. CnokeHre W BbIUMTAHHE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha uucio. JIuHelHas
3aBUCHUMOCTH BEKTOPOB. KooparHATHI BEKTOPOB HA TJIOCKOCTH U B IpocTpaHCTBE. OpHUEHTANHS TNTIOCKOCTH H
npoctpaHcTBa. OCHOBHBIE TEOPEMBI O MPOEKIUAX. Pa3nokeHne BEKTOPOB Ha KOMMOHEHTHI. CKallipHOE
MPOU3BE/ICHNE BEKTOPOB M €r0 OCHOBHBIE CBOWMCTBA. BhIpakeHHWe CKaISIPHOTO MPOW3BEACHHUS dYepe3
KOOPJIMHATHI IEPEMHOKAEMbIX BEKTOPOB. BEKTOpHOE M CMelIaHHOE MPOU3BEICHHE BEKTOPOB.

Pa3nen 8. YpaBHeHUe MOBEPXHOCTH M YPABHEHUS JTUHHH.

Tema 8.1. YpaBHEeHHE NOBEPXHOCTU. Y paBHEHHUE JIMHUH. 3a/1a4a O IEPECEUEHUH TPEX TOBEPXHOCTEN.
VYpaBHEHHNE NWINHAPUYECKON NOBEPXHOCTH € 00pa3yIOIUMU, apaIeIbHBIMU OHOM U3 KOOPIMHATHBIX
oceil. AnredpanyecKkue IMOBEPXHOCTH.



Pa3nen 9. IliockocTh Kak MOBEPXHOCTH MepBOro nopsiaka. Ilpsimas B mpocTpaHcTBe

Tema 9.1. IInocKOCTh Kak MOBEPXHOCTH MEPBOTO MopsiaKa. HenoaHble ypaBHEHHS TUIOCKOCTEH. Y paBHEHHS
IUIOCKOCTH «B OTpe3kax». HopMmanbHOE ypaBHEHHE IUIOCKOCTH. PaccTOsIHME OT TOUKH 10 TNIOCKOCTH.
VYpasHeHus npsamoi. Hampasmnstomuii BeKTop npsaMoi. KaHonndeckre ypaBHEHUs IPSMOM.
[Tapamerpudeckue ypaBHeHuUs NpsMOM. HeKOTOpbIE NOMOIHUTEBHBIE NIPEUIOKEHUS U IPUMEPBI.
VYpaBHEHME IUIOCKOCTH B IPOCTPAHCTBE B ad(PUHHOM cUCTEME KOOPAUHAT. Y paBHEHHE IIJIOCKOCTU B
IIPOCTPAHCTBE B IPSIMOYTOJILHOM JEKaPTOBOM CUCTEME KOOPIUHAT. Y paBHEHHE IPSIMOU B IIPOCTPAHCTBE B
ap$UHHON cucTeMe KOOpAUHAT. YpaBHEHHE IIPSIMO B IPOCTPAHCTBE B IPSAMOYTOJIBHOM JIeKapTOBOM
CUCTEME KOOpJUHAT.

Pa3nen 10. IloBepxHOCTH BTOPOI0 MOPsAKa

Tema 10.1. Merox ceuenuid. [{umuuapuueckue ¥ KOHMYECKUE TOBEPXHOCTH. [IOBEpXHOCTH BpaIllCHHUS.
Onnuncouabl U runepoononasl. [Tapadonoumst.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

AKTHUBHBIE U HHTCPAKTHBHBIC (1)OpMBIZ JCKOHUH, IPAKTUYCCKHUC 3aHATHUSA, KOHTPOJIbHLIC pa6OTI>I,
KOJUIOKBUYMBI, 3a4€Thl U 3K3aMCHBI. B Teuenne CCMECTPOB CTYACHTHI PCHIAIOT 3aJadd, YKAa3aHHBIC

MpernoaaBarTcjicM.

6. YueOHO-MeTOIMUYECKOe oODecreyeHHe CaMOCTOSTEIbHOH pPadoThl CTyAeHTOB. OleHOYHbIe
CpeACTBa IUIsl TEKYIIEro KOHTPOJISI yCIeBAeMOCTH, MIPOMEKYTOYHOH ATTECTAIIMH 10 HTOraM OCBOEHUS

JAUCHUIIIMHBI.

6.1. [11an camocTOATEIbHOI PA0OTHI CTY1€HTOB

Henens Ne tems1 | Bun camocTosiTensHOM paboTh Pexomenngyem |Yacel
as IuTepaTypa
O4YHO
2 3 4 5
Paznen 1. CucteMsbl THHEHHBIX YPaBHEHMIA 4
11. IlonroroBka K ayIMTOPHOMY 3aHSATHIO: OCH.: 2, /10 4
moi.: 2, 3
. paboTa ¢ TEOPETHUECKUM MaTEepUaIoM; U3yUeHHE
OCHOBHBIX TIOHATHIA ¥ OIIPEICIIEHIIA TEMBI: OJI[3]




IMOHATHC PABHOCUJIIBHOCTHU CUCTEMBI, IIOHATUEC PCHICHUA
CHUCTCMBEI, IIOHSATUM OCHOBHAS Martpula u OCHOBHOH
OMpeaACIUTECIIb CUCTEMBIL.

. pelIeHne 3a1a4 1 yIpaKHEHUH;

CTaHAapT: pECHICHUC CUCTEM JIMHEHHBIX ypaBHeHI/Ifl C
ABYMS U TPEMS HCU3BCCTHBIMU,

BapUATUBHEIC: PEIICHUE CUCTEM C IMapaMeTpamH,
oTmpezeNieHIe yCIOBHI COBMECTHOCTH CHCTEMBI U KO-
JINYECTBA €€ PEILICHUH;

Ne 562, 735
Ne739

JUI[6]
Ne 5.3.9 (a-e)

Pa3nen 2. Airedpbl M OCHOBHBIE aJITeOpandecKue
CHCTEMBI

58

2.1.

IToaroToBka Kk ayIMTOPHOMY 3aHSTHIO:

. paboTa c TECOPETUUECKUM MaTEepHaJIOM;
oIpesieNIeHHs] OCHOBHBIX OTlepaluii HaJl MHOKECTBaMH,
U3y4YCHHE UX CBOICTB, 10Ka3aTeIbCTBA PABCHCTB
MHO>KECTB, [uarpamMmsl Jitsiepa - BeHHa.

. peuieHue 3a1a4 U yrpaxHEeHul;

CTaHMapT: T0KA3aTeIbCTBO PABEHCTB MHOKECTB,
HCIIOJIb30BaHUE AuarpamMm Jilnepa - BeHna.
BapuaTtuBHble:  TOKa3aTENbCTBO  OCHOBHBIX CBOMCTB
onepaum‘/i HaJa MHOXXCCTBaMH, HCIIOJIB30BaHUEC
YHHUBEPCATHHOTO MHOXKECTBA, CHMMETPHUYECKON pa3HOCTH

MHOKECTB.

° IOATOTOBKA K KOHTpOJ’ILHOfI pa60Te.

OCH.: 3

A1[6]

Ne 1.3.1-1.3.15
Ne1.4.9-14.17

10

3-5

2.2.

IToaroToBka Kk ay IMTOPHOMY 3aHSTHIO:

. paboTa ¢ TEOpETUUECKUM MaTEPUAIOM; U3yUCHUE
OCHOBHBIX OIPECNICHNI: onpeaeIeHne OUHAPHOTO
OTHOIIIEHUS, €TO CBOICTB, ONpe/IeTIeHNe OTHOIIEHUS
SKBUBAJICHTHOCTH. V3yueHne (yHKIMOHAIBHBIX
OTHOIICHUH, OTOOPaKEHHIA.

. peuieHue 3a1a4 U yrpaxHEeHu;

CTaHJapT.: ONPEACIICHHE CBOMCTB OMHAPHOTO OTHOIIICHUSI.

BapHaTHUBHEIC: IOCTPOCHUE OMHAPHBIX OTHOIICHUH C
3aJaHHBIMU CBOMcTBaMHU. OTipeiesieHue CBOMCTB
OTOOPAKECHUMN, SIBIISTFOIITIXCSI KOMIIO3HUITHEH OCHOBHBIX
AJIEMEHTAPHBIX (QYHKIIUH.

° IOATOTOBKA K KOHTpOHLHOﬁ pa60Te.

OCH.: 3

JU1[6]

Ne1.6.1-1.6.3
Ne1.6.6,1.7.1
Ne 1.7.14

10

2.3.

IToaroToBka K ayAUTOPHOMY 3aHATHIO:

. paboTa ¢ TeOpETHUECKUM MaTEPUAIIOM; U3yICHHE

ocH.: 3,4 noI.
2,3.




OCHOBHBIX CBOMCTB OMHAPHBIX OTIEpaIuii, N3yueHUE
TTOHATHS aJIreOPHI.

. pelieHre 3a7a4d U yIpaxHeHUi

CTaHJapT.: CBOIICTBA OCHOBHBIX apu(METUIECKUX
ornepanuii Ha YUCIOBBIX MHOXKECTBAX. BAPUATUBHBIC:
M3y4YeHHE CBOMCTB OMHAPHBIX OTepanuii Ha
TEOMETPUUYECKOM MaTepraie U Ha HEUHCIIOBBIX

JUT[6]

Ne2.1.1
Ne2.1.7-2.1.13

MHOYKECTBaX.
. MOJrOTOBKA K COOECEeI0BaHHMIO.
7 24, [TonroToBKa K 2y TMTOPHOMY 3aHSITHIO: ocH.: 1, 2 nom. |4
2.
. paboTa ¢ TEOPETHYECKUM MaTePHAIOM: H3ydeHHUE
OCHOBHBIX OIpPEIEICHUH 10 TeMe, T0Ka3aTeIbCTBO OJI[3] Ne
NPOCTEHIINX CBOWCTB IPYIIIL. 1634, 1635
. peleHue 3a1a4 U yIpasKHEHHIA; Ne 1636
CTaHMapT.: 33724 Ha Paclio3HaBaHUe CTPYKTYpHI Tpymsl | JIJI[6] Ne2.3.2,
B YHCJIOBBIX MHOXKECTBAX, BApUATHUBHEIC: 33/Iaul Ha 2.3.13
y3HaBaHUE CTPYKTYPHI IPYIIIBI HA TEOMETPHYECKOM
Marepuale, Ha MHOXKECTBAX OCTaTKOB OT JICJIICHHUS LIEJBIX
YHCeN Ha MPOCTHIC YHCHIA U T. 1.
8 2.5. [lonroToBKa K ayIMTOPHOMY 3aHSTHIO: ocH.: 1,2 4
JOMOJL.: 2
. paboTa ¢ TCOPETHYECKUM MaTePHAIOM; H3y4eHUE
OCHOBHBIX OIpEIEICHUH 10 TeME, T0Ka3aTeIbCTBO OJI [3] Ne
MPOCTEUIINX CBOUCTB KOJIbLA. 1709-1723
. pelleHue 3a7a4 U YIpaKHEHU; JIUI[6] Ne2.4.1-
243
3a7a4M Ha y3HABaHUE CTPYKTYPbI KOJIbIIA, IIOCTPOCHHE
NPUMEPOB KOJIbIIa, IOCTPOCHUE TIPUMEPOB JICUTEIeH
HYJISL.
9 2.6. [MoaroroBka K ayJJUTOPHOMY 3aHSTHIO: ocH.: 1,2, 5 6
JIOTION.: 5
. paboTa ¢ TEOPETHYECKUM MaTepralioM; H3yueHHE
OCHOBHBIX OIpeIeieH i 1o Teme, pa3dop mokazatenbets |OJI [3] Ne
OCHOBHBIX YTBEPKICHUM. 1735, 1736
. pelIeHne 331a4 1 yIpaKHEHNH; JUI[6] Ne3.1.1-
3.1.12
MOCTPOEHUE IPUMEPOB MOJIEH, KOHEYHBIX TOJIEH, TI0JIeH
KJIaCCOB BBIUETOB,
. MOJIrOTOBKA K TECTY
10-11 2.7. IloaroroBka k ayANTOPHOMY 3aHATHIO: ocH. 2, 3 12
Jomoi.: 5
. paboTa ¢ TCOPETHYECKUM MaTePHAIOM; H3yUCHUE
TEOPETHIECKOTO MaTepHaa o TEME. OJI [5] Ne2.1-

2.35 JUI[6] Ne




. pelIeHne 3a1a4 ¥ yIpaKHEHUH; 3.3.9-3.3.21
CTaHAPT: BBIIOJHEHHE ONepalnii Haa KoMIutekCHbiMu | Ne 3.3.29
YHUCIaMU B adreOpandeckoil 1 TPUrOHOMETPUYECKOi
¢opMe ,BapuaTHBHBIE: PACCMOTPEHHUE TPYII KOpHEH M-It
CTETICHH U3 eIMHUIIBI, OTHICKAHUE MEPBOOOPA3ZHBIX
KOPHEH.
* TIOATOTOBKA K KOHTPOIBHOI paboTe, TecTy
12 2.8.. [TonroToBKa K 2y TMTOPHOMY 3aHSTHIO: ocH.:2,3,4 |6
JIOTIONL.: 5
. paboTa ¢ TEOPEeTHUECKUM MaTEepHaIoM; U3yYeHHE
TIOHATHS DIIEMEHTAPHBIX MPE0OPa30OBaHUM CUCTEMBI OJI[3] Ne
JMHEHHBIX ypaBHEHUH, PABHOCUIBHOCTH CHUCTEM, 689-704
CBOOOJTHBIX U CBS3aHHBIX MEPEMEHHBIX.
. peuieHue 3a1a4 U yrpaxHEeHul;
CTaHJApT.: PELICHUE CUCTEM JIMHEUHBIX YPABHEHUI
MeroqoM ["aycca.
BapUaTHBHBIC: PEIICHUE CHCTEM JINHEHHBIX YPaBHEHUH C
napaMeTpoM.
. MOJITOTOBKA K KOHTPOJILHOU padoTe
Pa3nen 3. BekTopHOe MPOCTPAHCTBO 11
13 3.1 [ToaroToBKa K ayTUTOPHOMY 3aHSTHIO: ocH.: 1, 3, 4
Jorod.: 2,3.
. paboTa ¢ TEOPEeTHIECKUM MaTEPHAIOM: U3yUCHHE
OCHOBHBIX OmpejesieHnii TeMbl. Pa3bop nokazarenscrBa | OJI [3] Ne
MIPOCTEHMIINX CBOMCTB BEKTOPHBIX IPOCTPAHCTB. 1277-1294 Neo
1310-1313
. peuieHue 3a1a4 U ynpaKHEHU:
pelleHne 3a/1a9 Ha y3HaBaHUE CTPYKTYPBI BEKTOPHOTO
MPOCTPAHCTRA.
14-15 3.2. [MoaroroBka K ayIUTOPHOMY 3aHATHIO: ocu.: 1,2,3,4 |3
norod.: 2,3.
. paboTa c TeOpEeTHUECKUM MaTepraIoM:
. L |AJIe]
paboTa 110 YCBOSHUIO OCHOBHBIX OTIpEJIEIICHHI JINHEWHON
3aBHUCHMOCTH U HE3aBUCHUMOCTH CHCTEMBI BEKTOPOB. Ne 6.2.7-6.2.9
. peleHue 3a/1a4 U yIpaKHEHHH:
peleHne 3a1a49 Ha OTpeieNIeHIe IMHEHHOW 3aBHCUMOCTH
Y HE3aBUCUMOCTH CHCTEMBI BEKTOPOB.
. MOATOTOBKA K KOJUIOKBUYMY
16-17 3.3. IToaroToBKa K ayIMTOPHOMY 3aHSTHIO: ocu.: 1,2,3,4 |2
Jomoin.:2,3,5.

° pa60Ta C TCOPCTUUCCKUM MATCPpUATIOM:

pa60Ta C OCHOBHBIMHU OIIPCACIICHUAMU TCMbI, JOKa3a-

OJI[3] Ne608-




TEIHCTBO PABEHCTBA CTPOUYECYHOTO M CTOJIOIIOBOTO PAHTOB
MAaTpHIIbI, Pad0Ta C I0KA3aTeIILCTBOM KPUTEPHUS
COBMECTHOCTH CHUCTEMBbI TUHEWHBIX YPABHEHUH. .

. pelIeHre 3a/1a4 1 yIpaKHeHNH:

pelLlICHUE 3a/1a4 Ha OIPE/CICHUE PAHra MAaTPHULIBL.
Pemenue 3agay Ha npUMEHEHNE KPUTEPHUS COBMECTHOCTH
CHUCTEMBI JIMHEWHBIX YPaBHEHUM.

611 Ne 619-
622

CTaHJapT.: 33Ja91 Ha TIOCTPOCHHUE TICPECTAHOBOK U
MTOJICTAHOBOK 7 7-¥ CTEIIEHH, IIOCTPOCHNE TaOJIHIT

. MOJTOTOBKA K KOJUIOKBUYMY
18 3.4. [MonroroBka K ayIUTOPHOMY 3aHSTHIO: ocun.: 1,2,3,4 |2
Jo non. :2,3,5.
. pabota c TeOpEeTHUECKUM MaTepraIoM:
OJI[3]
pabota ¢ onpeaeneHUusIMA OJHOPOIHON CUCTEMBI JIU-
HEHHBIX YpaBHEHUH, NMPOCTPAHCTBA €€ PELEHUH, Ne 724-732 Neo
¢dbyHIaMEHTaTFHBIM HAO0OPOM pEIIeHUH. 735-740
. pelieHue 3a1a9 U YIpaKHESHHH:
pelleHHe 3a/1a4 Ha OThICKaHUe (PYHIaMEHTAIBHOTO
HabOpa peleHnid CHCTEMBI THHEHHBIX OJHOPOIHBIX
YpaBHEHUH.
Paznen 4. Onepanun Hag maTtpunamu . O6paTHas 12
MaTpuIa
1-2 4.1 [MoaroroBka K ayJJUTOPHOMY 3aHSTHIO: ocH.: 1,2,34 |4
mon.: 2, 3, 5.
. paboTa ¢ TeOpeTHYECKHM MaTEPUAIIOM: YCBOSHHE
OTIpe/IeIIEH I OCHOBHBIX Orepartuit Hax matputiamu 1 ux | OJI [3]
CBOIICTB.
Ne 788-791 Ne
. perieHue 3a71a49 U yrpakKHeHu; 799, 822
CTaH/IaPT: BIMOJIHEHNWE OCHOBHBIX OIEPaIUii HaJT Ne 836-847
MaTpHLaMH.
BapUaTHBHBIC: BBIYMCICHUE PE3yIbTATOB BO3BEACHUS
HEKOTOPBIX MAaTPHIL B CTETIEHb, ONIPEICIICHNE MATPHII,
MEepECTAaHOBOYHBIX C JJAHHOM.
3 4.2. IloaroroBka k ayANTOPHOMY 3aHATHIO: ocH.: 1,2,4 |4
mom.: 1,5,7,8
. paboTa ¢ TeOpeTHYECKUM MaTEpUaJIOM: U3yUYeHHE
OIpeIeIeH I IePECTaHOBKH, TIOICTAHOBKU U UX CBOHCTB, |OJI [3] Ne
MOHSTHUS YETHOCTH MOJICTAHOBKH. 123-138 Ne
151-154 Ne
. peleHue 3a/1a4 U yIpa>KHEHHUH: 169-173




orepalyii B rpymmnax moJACTaHOBOK 2, 3, 4 CTeeHEH,
OIpe/IeIeHHEe YSTHOCTH TTOJICTAHOBKH : HaXOXK/ICHHE
MOJITPYIIIT TPYTITBI OJICTAHOBOK, YCTAHOBJIICHUE
n3oMop(hr3Ma MEXIy TPYIaMHi CaMOCOBMEIICHUN
TPEYroJIbHHUKA, KBaJpaTa v IPyIIaMu TOJCTAHOBOK
COOTBETCTBYIOILIEH CTEIIECHHU.

4.3.

IToaroToBKa K ayANTOPHOMY 3aHATHIO:

. paboTa C TCOPETHYSCKUM MATEPUAIIOM: U3YUYCHUE
OTIpeIeTICHUS OTIPEACIIUTENS H €T0 CBOWCTB.

. penieHre 3a1a4 ¥ yIpaxHeHHH:

BBIYMCJICHHE OTIPEIeUTENeH 2, 3-T0 MOPs/IKa, BbI-
YUCJIEHUE OINPENEIUTENECH TPETHErO NOPSAKA IO NPABUITY
TPEYTrOJbHUKOB, BIYHUCIEHUE OMPEAEIUTENEH TPETHETO U
0oJee BRICOKOTO TIOPSIIKA METOJIOM Pa3I0KEHHUS 10
CTPOKE WJIU CTOJIOIY: BRIYHCICHHE OYKBEHHBIX OTIPEICITH-
TeJIeH M-ro nopsaKa

. MOATOTOBKA K COOECENOBAHUIO

4.4,

IToaroToBka Kk ayIMTOPHOMY 3aHSTHIO:

. paboTa ¢ TEOpETUYECKUM MAaTEPUAIOM: U3yUCHUE
TEOPETUYECKOro MaTepHaia o TeMe.

. pelIeHne 3a1a4 ¥ YIPaKHEHHU: peleHHe 3a/1a4
Ha YMEHHE 3arucarb CUCTEMY JIMHEHHBIX ypaBHEHUH B
MaTpuuHOH Gopme, Ha npasuiio Kpamepa.

Pa3nen 5. JIuneiinbie 0TOOpakeHUs1 BEKTOPHBIX
NMPOCTPAHCTB

18

5.1

IToaroToBka Kk ayIUTOPHOMY 3aHSATHIO:

. paboTa ¢ TEOPEeTUUECKUM MaTEPHAIOM: U3yUECHHE
OIPEJIETICHUI CYMMBI U IIEPECEYEHUS IOITPOCTPAHCTB,
JI0Ka3aTeJIbCTBA TEOPEMBI O PA3MEPHOCTHU CYMMBI
MOJIPOCTPAHCTB.

. peuieHue 3a1a4 U yrpaxHEeHu;

CTaHJAPT: PEIICHHUE 3a71a4 Ha OTHICKAHHE PA3MEPHOCTH
CyMMI)I nu HepecequI/m HO}IHpOCTpaHCTB U Ux
0a3HCoB.

. MTOATOTOBKA K KOHTPOJILHOM paboTe.

13

10-11

5.2.

HO,I[FOTOBKa K ayJUTOPHOMY 3aHATUIO:

. paboTa ¢ TEOPETUIECKUM MATEPHATIOM: U3yUCHHE
oTpeIeTICHUS JIMTHEWHOTO 0TOOpaKEHHUS, CITOCOOOB
3a/laHusl JINHEHHOTO 0TOOPa)KCHUS, TIOHATHUS MATPUIIBI

14




JUHEHHOTO OoIeparopa.
. pelIeHre 3a/1a4 U ypaKHeHU

pelIeHue 3a/1a4 Ha OTpe/ie]IieHne INHEIHOTO 0TO0pa-
JKEHUS1, OTBICKaHIE MaTPHUIIBI JIMHEHHOTO OTlepaTopa.

. MOJrOTOBKA K KOHTPOJILHOI padoTe,
KOJUIOKBHYMY

12-13

53.

IToaroToBka K ayAUTOPHOMY 3aHATHIO:

° pa60Ta C TCOPCTUYCCKUM MAaTCPpHUAJIOM: U3YUCHHC
OCHOBHBIX TTOHSATHH TEMBI, 10Ka3aTCJIbCTBA TCOPEMBI O
TOM, YTO MHOKECTBO COOCTBEHHBIX BEKTOpPOB JIMHEHHOTO
oreparopa CoBnaaacTt € AApom JIMHEHHOTO oreparopa

. peuieHue 3a1a4 U ypaKxHEHU:

pelIeHne 3a/1a4 Ha OThICKaHHE COOCTBEHHBIX 3HAUEHUH U
COOCTBEHHBIX BEKTOPOB JINHEHHOT'O OIlepaTopa.

. MOJITOTOBKA K KOHTPOJILHOI padoTe,
KOJIJIOKBUYMY

13

14-15

5.4.

IToaroToBka Kk ayIMTOPHOMY 3aHSATHIO:

. paboTa ¢ TCOPETHYECKUM MaTePHAIOM: H3y4CHHUE
OCHOBHBIX MOHSITHH TEMBI.

. pelIeHne 3a/1a4 U YIpaKHEHHUH:

pelIeHne 3a/1a4 Ha BBITIIOJIHEHHUE OIIEpallii Hal JIn-
HEHHBIMU OIEpPaTOpaMH, OTBHICKAHHWE MAaTPHUIBI CYMMBI
Y IPOM3BECHNUS IMHEHHBIX onepaTtopos. Iloaroroska k
KOHTPOJIBHOU paboTte

OcCH. 3,4, nor.
2,3,4.

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

14

16-17

9.5.

IToaroToBKa K ay JMTOPHOMY 3aHATHIO:

. paboTa c TeopeTu4ecKuM MaTepuainoM: M3ydenue
MOHATHS CKAISPHOTO ITPOU3BEICHUS BEKTOPOB U
€BKJIMJI0BAa BEKTOPHOI'O [IPOCTPAHCTBA, €I0 CBOMUCTB,
OpPTOrOHAJIBLHOTO 0a3Kca NPOCTPAHCTBA K OPTOTOHAIBHOTO
JIOTIOJTHEHUSI.

° pPEeIICHUC 3a1a4 U ynpamHeHI/H‘/i: Ha BBIYHCJICHUC
CKaJIAPpHOI'O MMPOU3BECACHUA BEKTOPOB, IPUMCHCHUC

ocH. 3,4, nor.
2,3,4.

OJI [3]

Ne 1359-1365

12

* CBOWCTB CKaJSIPHOTO MPOU3BECHUS, TOCTPOCHUS
OpPTOTOHAIILHOTO 0a3uca MPOCTPAHCTBA METOIOM
OpPTOTOHAN3AIINN CUCTEMBI BEKTOPOB.

18

5.6.

HO,I[FOTOBKa K ayJUTOPHOMY 3aHATULO:

° pa60Ta C TCOPCTUYCCKUM MATCPHUAIIOM: U3YUCHHUC
OCHOBHBIX OHpe,E[eJ'ICHI/Iﬁ Y IIOHATHUH TEMEL.

ocH. 3,4. . nor.

2,34

OJI[3] \e
1385-1388




. pelIeHne 33134 1 yIpaKHEHUH:

pelleHne 3a1a4 Ha 3a/IaHue HOPMBI B BEKTOPHOM ITPO-
CTPAHCTBE, BHIYHCIICHHE HOPMBI BEKTOPA, ITOCTPOCHHUS
OPTOHOPMHPOBAHHOTO 0a3rca MPOCTPAHCTBA.

Paznen 6. I'pynnbl. 48
6.1. [TonroToBKa K ay TMTOPHOMY 3aHSITHIO: ocH. 1.3,5. 16
nor. 4.
. paboTa ¢ TCOPETHIECKUM MaTePHAIOM: H3ydCHUE
OCHOBHBIX OMPEICICHUI TCOPUH TPYIII, TTOHATHS OJI[3] Ne
CMEXKHOTO KJIacca, JICBOCTOPOHHETO U MPaBOCTOpPOHHero |1659 (a-3)
Pa3N0KEHHS TPYIIIHI 10 TOATPYTIIE.
. peuieHue 3a1a4 U ypaKxHEHU:
pelIeHue 3a1a4 Ha Pa3I0KeHHs TPYIIIHI IO TOATPYTIIE.
6.2. [lonroToBka K ayIUTOPHOMY 3aHSTHIO: ocH. 1,2,3, 16
nor. 2,3.
. paboTa ¢ TCOPETHYECKUM MaTePHAIOM: H3y4CHHUE
OCHOBHBIX TIOHSTHIA ¥ OTIPEICIIEHHI TEMBI, pa3bop OJI[3] Ne
JloKa3aTeNbCTBa TeopeMsl Jlarpanxka. 1651-1655
. peuieHue 3a1a4 U yInpaKHEHU:
pelIeHue 3a1a4d Ha IPIMEHeHHe TeopeMbl Jlarpanxka.
Penrenue 3amau Ha OPSJIOK dIIEMEHTA TPYTIIBI,
MOCTPOCHUE MUKIMYECKHUX TPYIII, OTHICKAHUE UX
HO/TPYIIIL.
6.3. [lonroToBKa K ayIMTOPHOMY 3aHSTHIO: ocH. 1,2,3, 16
noi. 2,3.
. paboTa c TEOPEeTUIECKUM MaTepHalioM: U3y4eHHUE
HOHSTHSI HOPMAJILHOTO JICJIUTENS TPYIIIbI, (haKTop- OJI [3] Ne
rpynmsl, romoMopdu3mos rpyti. Pazdop mokazarenscrea 1681, 1685 M
TEOPEMBbI O TOMOMOP(HU3MAX TPYIIIL. 1692
. peuieHue 3a1a4 U ynpaKHEHU:
peleHne 3a/1a4 Ha MOCTPOeHKe (PaKTOp-TPYIII MO
HOPMAJILHBIM JICTTUTENSIM TPYII [T KOHEYHBIX U
6eckoneunsix rpymi. Iloctpoenne romomophr3zmMoB
TpyIIL.
Paznen 7. Koabua. 48
7.1. IToaroToBKa K ayTMTOPHOMY 3aHSTHIO: ocH. 1,2,3, 24
noi. 2,3.
. paboTa c TeOpEeTHUECKUM MaTepraIoM:
. H3y4YCHHE OCHOBHBIX OIPEJETICHUH 110 TeME:
2 3 4 5




KOJIbLIa, IOJIKOJIbIIA, [JIABHOTO UACAJIa M Ujaeala
KOJIbL1a, KJIacca BBIYETOB 110 Uiiealy, CPaBHEHUH 10
ujeany, uX CBOMCTB.

* pelIeHHe 33]1a4 U YIPaKHEHUI:

peuicHue 3a/1a4 Ha OTBICKaAaHUE UACAJIOB KOJICI, 10~
CTPOCHUEC KJIACCOB BhIYETOB IO UACATY KOJIbIIA,
pacCMOTPEHUE KJIIaCCOB BBIYETOB B KOJIBIIEC LEJIBIX YHUCEIIL.

MOJITOTOBKA K KYpPCOBOH padoTe.

OJI[3] \e
1781-1783

7.2.

HOI[I‘OTOBKa K ayJUTOPHOMY 3aHATUIO:

. paboTa ¢ TEOPETUIECKUM MATEPHATIOM: U3yUCHHE
MOHSATHUS JACITUMOCTH B KOJIBIIC, MOHATHUS IPOCTHIX U
COCTaBHBIX DJIEMEHTOB KOJIbI[a, ACCOIIMUPOBAHHBIX
3JIEMEHTOB KOJIbI[a, 00PaTHMBIX 3JIEMEHTOB. M3yueHue
MOHATUH CBKJIMIOBA KOJIbIIA U KOJIbIIA IVIABHBIX HJICAJIOB.

. peuieHue 3a1a4 U yIpaKxHEHU:

peleHune 3a/1a4 Ha TPUMEHEHHNE TOHITHI 00paTHMbIX
3JIEMEHTOB, aCCOLIMUPOBAHHBIX PJICMEHTOB, IPUMEHECHUE
CBOMCTB JCIMMOCTH B KOJIBIIAX, 33124 Ha BRISICHCHHUE,
SIBJISICTCS JIA KOJIBIIO KOJILIIOM TJIaBHBIX HJICAJIOB
EBKJIUJIOBBIM KOJIBILIOM.

. MOJITOTOBKA K KOJUIOKBUYMY, KYpPCOBOH padoTe.

ocH. 1,2,3,
nom. 2,3.

OJI [3] Ne
1785, 1791 Ne
1793

24

Pa3nen 8. AnredGpa MHOTO4JIEHOB.

60

8.1.

IToaroToBka Kk ay IMTOPHOMY 3aHSTHIO:

. paboTa c TEOPETHYECKUM MaTepHAIOM: U3y4YEeHNE
MOCTPOEHUS KOJIbIIa MHOTOWIEHOB HaJl 00JIACTHIO
HEJIOCTHOCTH KaK TPAHCIEHEHTHOTO PaCIIMPEHHS
001aCTH LIEJIOCTHOCTH, IOHSTHS KOPHSI MHOTOWICHA,
JIeJIeHNs] MHOTOWJIeHa Ha JABYWIEH, cxeMbl [ opHepa.
Nzy4yenmne MHOTOUIEHOB HaA mosieM, moHsaTuss HOJl u
HOK MHorounenos, anropurMa EBkinna, TeopeMsl o
JICJIEHNU C OCTaTKOM, KPaTHBIX KOPHEH MHOTOYJICHA,
(dopManbHOM MPOM3BOJHON MHOTOUICHA.

. pelIeHne 3a/1a4 U yIIPaKHEHUI:

pemienue 3aaa4 Ha otbickanue HOJ[ u HOK mHo-
TOYJICHOB, OTIPEIEIICHUE KPATHOCTH KOPHS MHOTOUJICHA,
OT/IeJICHUE KPaTHBIX MHOXKUTEIEH MHOrOWIeHa.

. MMOATOTOBKA K KOJUTOKBUYMY, KypCOBOH pabore.

OCH. 2,3, 101
2,35

JUI[5]
Ne 2501-2505




Ne 2603

9-11

8.2.

IloaroToBKka K ayANTOPHOMY 3aHATHIO:
. pabota c TeOpEeTHUECKUM MaTepraIoM:

. M3YYEHUE OCHOBHBIX ONPEACICHUN U MMOHSATUH 10
TeMe, IIOCTPOCHUS KOJIbIIa MHOTOWIEHOB OT HECKOIBKUX
MEPEMEHHBIX KaK MPOCTOr0 PaCIIMPEHUs KOJIbIla
\[[IOrO4ICHOB OT OJTHOM MEPEMEHHOM, TIOHATHS JIEKCHUKO-
rpadugeckoro ynopsmourBaHus YWICHOB MHOTOUICHA,
BBICIIETO WICHA MHOTOUJICHA, TOHSITUS CUMMETPUYECKOTO
MHOTOYJICHA,

OCH. 2,3, IOIL
2,3,5.

18

SJIEMCHTAaPHBIX CUMMETPUYCCKHUX MHOI'OYJICHOB, 10~
Ka3aTCJIbCTBA JICMMBI O BBICIIEM YJICHC MHOI'OYWICHA U
OCHOBHOH TCOPEMBI O CUMMETPUICCKHUX MHOTOYJICHAX.

* pelIeHHe 3a7a4 U yIpaKHEHUI:

pelleHne 3a/1a4 Ha JIEKCUKO-TpaduiecKoe yrnopsi-
JOYMBaHUE YICHOB MHOTOWICHA, HA IPUMEHEHNE
OCHOBHOH T€OPEMBI 0 CHMMETPHYECKUX MHOTOWICHOB, &
TaKXe Ha MPUMEHEHUE TEOPHH CUMMETPUICCKUX
MHOTOYJICHAX K PEIICHUIO CHMMETPHIECKUX CHCTEM
ypaBHEHUH OT ABYX U OoJiee mepeMeHHbIX.

MOJIFOTOBKA K KYPCOBO# padoTe.

JUI[5] Ne3109-
3110

12-16

8.3.

HO,I[FOTOBKa K ayJUTOPHOMY 3aHATUIO:

. paboTa ¢ TeOpEeTHYECKUM MaTepUaIOM: U3yUeHUE
JI0Ka3aTeNIbCTBA OCHOBHOM TEOPEMBI AJIT€OPhI
KOMIUIEKCHBIX YHCEIl, TEOPEM O CONPSKEHHOCTH MHUMBIX
KOpHEW MHOT'OWIEHA C IEHCTBUTEIbHBIMHU

ko urmentamu, popmyn Buera, paznokeHuss MHO-
TOWIEHOB Ha HENPHUBOAUMBIE MHOKUTENH, BOTIPOCA O
HaJM4YMH U CBOMCTBAX pPallOHAIBHBIX KOPHEW MHO-
rowieHa ¢ ueiabiMu KoddhurenTaMmu, KpuTepusi He-
MPUBOANMOCTH DM3EHIITEHA.

. pelIeHne 3aaa4 ¥ yIpaXxHeHUH!:

pelIeHue 3a4a4 Ha pa3JIoKeHNe MHOTOYJICHOB Ha
HENPUBOAMMBIE MHOYKHUTENH, OTBICKAHUE PALlIOHATILHBIX
KOpHEI MHOTOWJICHOB C IENTBIMU KO QUIINEHTaMHU,
peleHne anredpanyecKix ypaBHEeHUH TpeTbel u
YETBEPTOU CTEIICHHU.

. HOATOTOBKA K COOECeI0BaHNIO, KOHTPOJIBHON
pabore

OCH. 2,3, fo1.
2,35

JUI[5] Ne
2701-2708 Ne
2802, 2800.

20




Paznen 9. DjieMeHTHI TeOpHUH MOJIEH.

48
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9.1.

IloaroToBKka K ayANTOPHOMY 3aHATHIO:

. paboTa ¢ TEOpETHIECKUM MAaTepUaIOM: U3ydeHHE
OCHOBHBIX TIOHSTHH TEMBI , UX ONpPEJIeNICHHE, TIOHITHS
MHUHHMAJIBHOTO MHOTOUJICHA aJIreOpanvecKoro 3JIeMeHTa,
CTETICHH aNTre0pandecKoro AJIEMEHTa, CTPOCHHSI IIPOCTOTO
anrebpanvdecKoro paciuIupeHus mosl.

. pelIeHre 3a/1a4 1 ypaKHeHWH:

peuieHue 3a1a4 Ha OTBICKAHUE MUHUMAJIbBHOT'O
MHOT'OYJICHa anre6pa1/mec1<0r0 OJICMCHTA I10JIA.

. MOJITOTOBKA K KOHTPOJILHOM, KypCOBOH paboTam

OCH. 2,3, 1011

2,3,5.

AJ1[6]

Ne 12.6.1-
12.3.12

20

18

9.2

IToaroToBka Kk ayJMTOPHOMY 3aHSTHIO:

. paboTa ¢ TCOPETHYECKUM MaTePHAIOM: H3y4CHHUE
MOHATHS KOHEYHOTO anreOpanvdeckoro pacluIupeHus
TIOJISL, IOHSTHS aNreOpandecKoro Yrucia, moJs
anredpanvecKux Yucell, ero ajaredpandeckon
3aMKHYTOCTH.

. peuIeHue 3a1a4 U YIPAKHEHUH

OCH. 2,3, 101l

2,3,5.

JUI[6]
Ne 12.6.10

14

9.3

aIII‘e6paI/I‘IHOCTI/I YHUCCJI, OTBICKAHNC MHUHUMAJIBHOI'O
MHOTO4WICHA aNre0pandecKoro Yncia, OCBOOOKICHHUE OT
anredpanveckoi UpPaIroOHaILHOCTH B 3HAMEHATEIIE
Ipodwu.

14

6.2. MeToauyeckne yKka3aHus 10 OPraHU3alMH CAMOCTOATEIbHOI padoThl CTY/IEHTOB

YcnemHoe u3ydeHne Kypca Tpedyer oT 00ydaromuxcst MOCEIIeHus JISKIHiA, aKTUBHOM paboThl Ha MPAKTUIECKIX
3aHSTHSX, BBIITOJIHEHUS BCEX YUCOHBIX 3aJJaHUI MPEnoaBaTelisi, 03HAKOMJICHUSI C OCHOBHOM M JTOTIOJTHUTEIBLHOU
JUTEPATYPOI.



3anuck JeKIUuH — 0/1HA 13 POPM aKTUBHON CaMOCTOSITEIbHOM paboThl 00yUaIOMKXCs, TPeOyroImas
HaBBIKOB M YMEHUsI KPATKO, CXEMAaTUYHO, MTOCIIEIOBATEIBHO U JIOTUYHO (DUKCUPOBATH OCHOBHBIE MOJIOKEHHS,
BBIBOJIBI, 0000111eHUS, HopMYTHpPOBKH. B KOHIIE JIEKIIMY MperoiaBaTellb OCTABISET BpeMs (5 MUHYT) JUIsl TOTO,
4TOOBI O0yUaroImuecss UMeJIM BO3MOKHOCTD 3a7[aTh YTOUHSIOITUE BOTIPOCHI 110 M3ydaeMoMy MaTepuaiy. M3-3a
HEAOCTATOYHOT'O KOJMYICCTBA AYAUTOPHBIX YaCOB HCKOTOPBIC TEMBI HC YAA€TCA OCBETUTDH B IIOJITHOM O6’beMe,
MO3TOMY MPETOAABATENb, 10 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIIPOCH BBIHOCUT HA CAMOCTOSITEIbHYIO paboTy
CTY/IGHTOB, PEKOMEH/YS Ty WM HUHYIO JuTepatypy. Kpome sToro, 1uis ydmiero ocBOSHHsS MaTepraia u
CHCTEMaTH3alluy 3HAHUH 110 TUCHUIUINHE, HE00X0IMMO OCTOSIHHO pa30upaTh MaTepuallbl JIEKIUH 110
KOHCTICKTaM H y4eOHBIM TIocoOusM. B cirydae HeoOX0auMOCTH 00paniaThes K MperoaaBaTelTio 3a
KOHCYJIbTAITUEN.

HO)IFOTOBKa K IPAKTHY€CKUM 3aHATUAM.

IIpu noAroToBke K NPaKTUYECKUM 3aHATUSAM CTYIEHT JOJIKEH U3YYUTh TEOPETUUECKUI MaTepual 1o TeMe
3aHATHA (UCTIONBb30BAaTh KOHCIEKT JIEKIUH, N3YYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMUTHCS C JOMOJIHUTEIBHOMN
JUTEpaTypoH, MpU HEOOXOAMMOCTH JTOTIOTHUTh KOHCIIEKT, JIejias B HEM COOTBETCTBYIOIIHE 3alIUCH U3
JUTEpaTYpPHBIX UCTOUYHUKOB). B ciyyae 3aTpynHeHui, BOSHUKAIOMIUX NP OCBOSHUH TEOPETUIECKOTO
MaTepHaia, CTyICHTY clieyeT o0pamarbes 3a KOHCYIbTAMel K npenogaBarento. Vs Ha KOHCYIbTaIHIo,
HEOOXOIMMO XOPOIIO MPOyMaTh BOMPOCH], KOTOPbIE TPEOYIOT pa3bsCHEHUSI.

B Havane npakTu4yecKoro 3aHATHUS MPENOJaBaTENb 3HAKOMUT CTYJIEHTOB C TEMOM, OrjallaeT IJIaH MPOBEACHUS
3aHATHS, BBIIACT 33JJaHUs. B TedeHne OTBeIEHHOTO BPEMEHH Ha BBHIMIOJIHEHHE PA0OTHI CTYACHT MOXKET
00paTUThCA K MPENOAaBaTeNIO 32 KOHCYIbTAlUEN WIN Pa3bsCHEHUAMU. B KOHIIE 3aHATHS IPOBOAUTCS IIPUEM
BBITIOJIHEHHBIX 33/1aHUil, coOeceJ0BaHUE CO CTYACHTOM.

Pe3ynbTarhl BRINOTHEHHS TPAKTHUYECKUX 3aHUN OLIEHUBAIOTCS B 0ajiaX, B COOTBETCTBUU C

Bupn pador MeToauyeckue peKOMeHIAUT

Jlexuun Bectu koHcnekT nexuuil. Jleknum BemyTcs B OTHENbHOM oOwmie TeTpaau,
PEKOMEHAYETCSI OCTaBJISITh MECTO JUIsl 3aMETOK, HallpuMep B BUJIE MOJei. 3HaHue
OCHOBHOI'O Marepuana MpeAblAyIIUX JIEKIUi, BKIKOYas 3HAHUE OCHOBHBIX
ONpEIETICHUHN U KIHYEBBIX TEOpEeM. PEKOMEHIyETCS BBIACIATH B TEKCTE KIOYEBBIE
CJIOBA, ONIPENEIICHUS, IEMMBI U TEOPEMBL.

B xoe moAroToBKH K MPaKTUYECKUM 3aHATUSAM H3yYUTh OCHOBHYIO JIUTEPATYpy,
nexuy. BHUMaTensHO ciayaTh 1 KOHCIIEKTUPOBATh 0a30BbIe TPUMEPHI,
pazbupaemsble pernoaBareneM. 3a/1aBaTh yTOUHSIONINE BOIIPOCHI B XOJI€ PEIICHHS
0a30BBIX 3a7a4 penoaaBarenem. [Ipu pereHnuIoMaIIHuX 3aJaHUN
NEPUOANYCCKHU BO3BpAIATECA K p3306paHHBIM Ha NPaKTHYCCKUX 3aHATHAX
3anagax. CBOEBPEMEHHO U MOJHOCTHIO PElIaTh 337aul Ha CAMOCTOSATEIHHYIO
paborty.

[Ipakr.
3aHATUSA

CBOeBpEeMEHHOE U Ka4eCTBEHHOE BBIMTOJIHEHUE CAMOCTOSITENIbHON pabOThI
OasupyeTcs Ha COOMIOICHUN HACTOSIINX PEKOMEHIAINA U U3Y4eHUN
PEKOMEHIOBAaHHOM JIUTEepaTyphl. 3a/1aBaTh BOMPOCHI B TEX MECTAX PEIICHUS
3aJ1a4, BBI3BABIINX 3aTPYAHEHHUE TIPU CAMOCTOSITENbHOU padoTe. CTyaeHT
MOJKET JIOMOJHUTH CIUCOK MCIIOIb30BAaHHON JINTEPATYPHI COBPEMEHHBIMU
HMCTOYHHKAMHU, HETIPEACTABICHHBIMH B CIIMCKE PEKOMEHJOBAHHOM JIMTEPATYPHI.




Cawmocr. CamocTosTenbHas paboTa BeAETCA B TOM K€ TEeTPaau, YTO U MPAKTUYECKUE
pabora 3anaTus. CamoctosTenbHas padoTa - 3TO OTACTbHBIN OJOK KOTOPBIH BBLACISACTCS
3aroJIOBKOM, Harpumep, "/lomarinue 3aanue". Pekomenayercs npopabaTeiBaTh
MaTepuai HeMOoCPEACTBEHHO MOcie MpaKkTHYecKkuii 3anstuid. [lpu pemenue 3agad u
IPUMEPOB PEKOMEHIYeTCsl UX BBIIIOJIHEHHUE 110 00pa3sily U3 MPaKTUYECKOTO
3aHATHA. CBOEBPEMEHHO U MOJHOCTHIO PeIliaTh 337a4ui Ha CAMOCTOATEIbHYIO
paboty. CBOeBpeMEHHOE U KaUeCTBEHHOE BBIMOJIHEHUE CAMOCTOATEIBHON PaboThI
0azupyercst Ha COOJIIOJICHIUH HACTOSIINX PEKOMEHAANN 1 U3y4eHUH
PEKOMEHI0BaHHOM JUTEepaTyphl.3a/1aBaTh BOIMPOCH B TEX MECTaX peIlleHus 3a1ad,
BBI3BABIIUX 3aTPYAHEHUE IPU CAMOCTOSITEIbHON padoTe. CTyIeHT MOXKET
JIOTIOTHUTH CIIMCOK UCIIOJIb30BaHHOM JIUTEPATYPbl COBPEMEHHBIMU UCTOYHUKAMU,
HE MPEJCTABICHHBIMU B CIIMCKE PEKOMEHI0BAaHHOU JIUTEPATyPhl

ITogroroBkak | IloaroroBka k sK3aMeHy WM 3a4€Ty BEJETCS HA OCHOBE Kypca JEKUHUH UITn

AK3aMEHY PEKOMEHIOBaHHOM TuTeparyphl. HeoOXoanMo 3HaHNE U TOHUMAHKE BCEX MOHATHH,
OIIpeIeNICHNH, YTBEPXKIEHHIA, 1eMM U TeopeM. Heobxomumo ymenue popmynupoBaTh
TEOpeMBbI B (popMe HENPOTUBOPEUHMBBIX JIOTHUECKIX KOHCTPYKIHUiA. JKenarensHo
YMETh CTPOUTHh U TPUBOJUTH MPUMEPHI K COOTBETCTBYIOIIUM ONPEAECICHUSIM U
yrBepxkaAeHusIM. HeoOxoaumMo 3HaHKE JOKA3aTENbCTBA TEOPEM M OCTAIBHBIX
YTBEPKIACHUM.

6.3. MaTepuaJbl 1Jisl IPOBe/IeHNUsI TEKYIIEro ¥ MPOMe:KyTOYHOr0 KOHTPOJIsI 3HAHUI CTY/1eHTOB

®I'OC BO B cooTBETCTBUY C MPUHLIMIIAMU B0JIOHCKOTrO npolecca OpUeHTUPOBAHBI IPEUMYIIIECTBEHHO HE HA
cooOuieHne odyJaroneMycs KOMILIEKCa TEOPETUIECKUX 3HAaHHUM, HO Ha BBIPAOOTKY y OakanaBpa KOMIETECHIUN —
JUHAMHUYECKOro Habopa 3HaHUM, yMEHMI, HAaBBIKOB U JIMYHOCTHBIX KaY€CTB, KOTOPBIE MTO3BOJIAT BBIITYCKHUKY
CTaTh KOHKYPEHTOCIOCOOHBIM Ha PhIHKE TPY/a M YCIIEUIHO NMPO(eCCHOHAIBHO PEaTU30BbIBATHCS.

B mporiecce onenku 6akagaBpoB HEOOXOAUMO HCIIONIB3YIOTCS KaK TPAIUITMOHHBIE, TAK M MHHOBAIIMOHHBIE THITHI,
BUBI U GOpMBI KOHTpOIIA. [Ipr TOM mocTeneHHo TpaJullHOHHBIE CPENICTBA COBEPIICHCTBYIOTCS B pyCJIe
KOMIIETEHTHOCTHOT'O MO/X0/1a, @ MHHOBALIMOHHBIE CPE/ICTBA a1alITUPOBAHBI [l IOBCEMECTHOTO PUMEHEHMSI B
pOCCHUICKON BY30BCKOM MPAKTHUKE.

Heab npoBeneHns aTTecTalMK — IPOBEPKA OCBOECHUS 00Pa30BaTEIbLHON IPOrpaMMBbl IUCLUIIIMHBI-
NpaKkTUKyMa yepe3 chopMUPOBAHHOCTb 00Pa30BaTEIbHBIX PE3YJIHTATOB.

IIpomexyTouHasi aTTeCTAlUs OCYIIECTBIAETCS B KOHLE CEMECTPA U 3aBEpIIACT U3yYECHUE NUCLHUILINHBI;
IIOMOTAEeT OLIEHUThH KPYIHbIE COBOKYITHOCTH 3HaHUI U YMEHUH, (YOPMUPOBAHNE ONPEIEICHHBIX KOMIETEHIIUH.
OueHOYHBIMU CPEACTBAMM TEKYILETO KOHTPOJIS SIBISIOTCA: JOKJIAJ, TECTHI M0 TEOPETHUECKUM BOIPOCAM

JUCHUIIIIMHBI, 3allIATAa NPAKTUYCCKUX pa60T n T.II. KOHTpOJ’IB YCBOCHUA MaTCpUaia BEACTCA PETYJIAPHO B TCUCHUC

BCCTO CEMCCTpA Ha MMPAKTUICCKUX 3aHATUAX.

Kputepun oneHKH NpoMe:KyTOUHOM aTTecTALMHU B (hopMe IK3aMeHa

Onenka XapaktepucTuka TpeOOBaHUI K pe3yIbTaTaM aTTecTaluu B opMe dK3aMeHa




«OT1nuuHoy

TeopeTrueckoe cojiep:KaHue Kypca 0CBOCHO MOJTHOCTBIO 0e3 Mpo0erios,
CHCTEMHO U TITy00KO0, HEOOXOAUMBIC MPAKTHICSCKHUE HABBIKH PAOOTHI ¢ OCBOCHHBIM
MaTepHuaioM cOpMUPOBAHEL, BCE MTPEYCMOTPEHHbBIE pabouei yueOHoH
MPOTrpaMMOii yueOHBIE 3a/IaHKs BBITOJHEHBI O€3YIIPEYHO, KAYECTBO UX
BBIMOJTHEHHS OLIEHEHO YMCIOM OaNIOB, OU3KUM K MaKCUMYMY.

«Xopo1io»

TeopeTHueckoe coiep:KaHue Kypca OCBOCHO B IeJIoM 0e3 po0erioB,
HEO0XOIUMBIC TIPAKTUYCCKHE HABBIKK PaOOTHI C OCBOCHHBIM MaTEPUAIOM B
OCHOBHOM C(HOPMHUPOBAHBI, MPETYCMOTPEHHBIE padoueii yueOHOH mporpaMMoit
y4eOHBIC 3aJIaHUs BHITIOJHEHBI C OT/ICIbHBIMU HETOYHOCTSIMH, Ka4eCTBO
BBITIOJTHCHHS OOJIBINIMHCTRA 33/IaHUH OIEHEHO YHCIOM 0aIOB, OIM3KUM K

MaKCUMYMY.

«yIIOBJ'IeTBopI/ITC
JIBHO»

Teopetuueckoe cofep:kaHue Kypca 0CBOGHO 0OJbLIEH YacThbio, HO IPOOEIb
HE HOCST CYIIECTBEHHOT'O XapaKTepa, HEOOXOANMBIE MPAKTHYECKUE HABBIKH
paboThI ¢ OCBOCHHBIM MaTepHaioM B OCHOBHOM C(POPMHUPOBAHEI, OOJIBLIIMHCTBO
MpeIyCMOTPEHHBIX pabodeii yaeOHO! mporpaMMoi yaeOHBIX 3aJaHH BBITTOIHEHBI,
OTJCTbHBIC U3 BHIOTHEHHBIX 3aJaHUi COAEPkKAT OIIHOKH.

«Heynosnersopu
TEIBHO»

TeopeTuueckoe cofepkaHue Kypca OCBOGHO YaCTUYHO, HEOOXOAUMBIE
HaBBIKH PaOOTHI He CPOPMUPOBAHEI MM CHOPMHUPOBAHBI OT/ACIBHBIC U3 HHX,
OOJIBIIMHCTBO MIPEIYCMOTPEHHBIX pabodell yueOHO mporpaMMoi yaeOHBIX
3aJJaHUi HE BBITIOJIHEHO JIMOO BEHIMOJIHEHO C TPYOBIMH OIIMOKaMH, KaueCTBO UX
BBITIOJTHEHHS OLICHEHO YHCIIOM 0aIIoB, OJM3KHM K MUHAMYMY.

Konmpoﬂb 0C60€eHUA Komnemeuum?

T\t

Ne Bung KOHTPOJIA KOHTpOHI/IpyeMLIC pa3aciibl KOMHCTCHHI/II/I, KOMITOHCHTEI

1 OLICHKA)

1 AynuTopHas Pazgen 1-Paznen 3 B 1M cemectpe VYK-1, OIIK-1

KOHTp.paboTa(rpoBepka

Paznen 4- Paznen 5 Bo 2M cemecTpe

Paznen 6- Pazgen 9 B 3m cemectpe

IloaroToBka K
TECTHPOBAHUIO(OIICHKA

pe3yJIbTAaTOB)

2 | Tecruposauue. Pasnen 1-Pasznen 3 B 1M cemectpe VK-1, OIIK-1

Paznen 4- Paznen 5 Bo 2Mm cemectpe

Paznen 6- Pazgen 9 B 3m cemectpe

KOTOPBIX KOHTPOJIUPYIOTCS




3 | CamocrosrensHoe Pasmen 1-Paszgen 3 B 1M cemectpe VK-1, OIIK-1
PCLICHHIC Paznen 4- Paznen 5 Bo 2M cemectpe
?fyj::ol:::;x Saanit Paznen 6- Pazgen 9 B 3m cemectpe

4 | Oxsamen B mepsoM| Pasnen 1-Pasmen 3 B 1M cemectpe VK-1, OIIK-1
CEMECTPC

5 DK3aMeH B MEPBOM YK-1, OlIK-1
CEMECTPE Paznen 4- Pa3nen 5 Bo 2Mm cemectpe

6 DK3aMeH B IEPBOM YK-1, OlIK-1
CEMCCTPE Paznen 6- Pazgen 9 B 3m cemectpe

Mamepuanwvt 013 npoeedeHUuss MeKyu e2c0 KOHMPOJiA 3HAHUIL U RPOMENCYNOUHOI Ammecmayuu.

Bonpocel 1 3a1aHusi 1151 KOHTPOJIsSl pa0oThl CTYAEHTOB 110 JMCUHMINIMHE « AJredpa u aHaJauTH4YecKast
reoMeTpHsD).

Bapmanr -1.

1. Peminth cucTEMY JTUHEHHBIX YPABHEHMIA:
a) metogom Kpamepa;
0) metomom ["aycca;

B) METOI0M 00paTHON MaTpPHUIIBl (MATPHYHBIM METOJIOM).

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

2. Pemnth ypaBHeHUe (HEPABEHCTBA):

2X -2
7 X

>5.

3. BeryucanTs onpeaeanTenb:
a) TI0 OTIPEICIICHHIO;

0) pasIoKEHHUEM I10 CTPOKE.



4. Haiitu T (A), ecam 3aganbif(x) u A.

(1 1 2\
f(x)=2x®+3x+5 u A=[1 3 1|
4 1 1)

5. OnpeneauTh cOOCTBEHHbIE 3HAYEHHSI U COOCTBEHHbIE BEKTOPHI MATPHUII A:

A= (1 6\I
\1 2)

6. OnpeneauTs paHr MaTpUlbl, MPeo0pPa30BaB ee B CTyNeHUYATYI0 MeToa0M ["aycca.
( -3 3 -8 .13 .14 -3 \
1 0 3 4 2 1|

2 6 10 8 12
1

0 5 6 6

|
3

7. PeminTh MATPUYHOE YPABHEHUE:
1 14 1
(21-1\ (10 31 [ 14) (2 n o (100

lao Bl b 3);E=||8339"
\ ) L) \ Y

A-B+2-CT=3-x

Bapmuanr -2.

1. Peminth cucTeMY JIHHEHHBIX YPABHEHMIA:
a) meronoMm Kpamepa;
0) metronom ['aycca;

B) METOJIOM 0OpaTHOI MaTpHUILEl (MATPUYHBIM METOIOM).

2X-4y+3z =1
X—2y+4z =3
3X—-y+5z2=2



2. Pemiuth ypaBHeHue (HEPABEHCTBA):



3. BIYMCJINTD ONPeaeuTeb:
a) 10 OMPEICIICHUIO;

0) pasoKEHHUEM I10 CTPOKE.

2 3 4
5 -2 1
1 2 3

4. Haiitu f (A), eciu 3aganbif(x) u A.

( -102 \|

\ 3 4

5. OnpeneanTsb COOCTBEHHBIE 3HAYEHHUS U COOCTBEHHbIE BEKTOPHI MATPHI A:
24

A=
\3 1y

6. OnpeneMTH paHT MATPHIBI, NPe00OpPa30BaB ee B CTYNeHYATYI0 MeTooM 'aycca.

f(x)=3x2 —4x+9 u A=

|(2 5 5 5)
A=|3 5 6 6|
tl 11 1

7. PelinTh MAaTPUYHOE YPABHEHHUE:

21y (10 %) (W pqp (100
Azlksolj; S ;D:|\-3 3)|;E:’8i59||

\ ) U N

; C:.-ll
22

D?2-3-A-C=2-x".

Bapmuanr -3.



1. Peminth cucTeMy JMHEHHBIX YPABHEHUI:



a) metonioM Kpamepa;
0) metonom ['aycca;

B) METOI0M 00paTHON MaTPHUIIBI (MATPHYHBIM METOJIOM).

X+2y+32=5
2x—-y—-2=1
X+3y+4z=06

2. Pemnth ypaBHeHUe (HEPABEHCTBA):

3 X -4
2 -1 3|=0.
Xx+10 1 1

3. BeruucauTs onpeaenTeNhb:
a) TI0 OTpeCIICHHIO;

0) pa3oXKeHNEM I10 CTPOKE.

1 17 -7
-1 13 1
1 7

4. Haiitu f (A), eciu 3aganbif(x) u A.

(3 1 OW
f(x)=7%+9%-4 u A=|2 4 6
3 1 -1

5. OnpeaeanTb cOOCTBEHHbIE 3HAYEHHUS U COOCTBEHHbIE BEKTOPBI MATPHI[ A:

A= (2 _1\|
\-3 3)

6. OnpeneaMTH paHT MATPHIBI, MPe0OpPa30BaB ee B CTYNeHYATYI0 MeTooM 'aycca.

(21 3 2 3w

A= 8 2 8|
|-1 0 -4 -1l
-2 -4 -3 -6)

7. PeminTh MaTPpUYHOE YPABHEHHUE:

21y (L0 3 (M) g (100

L) 001!



;B=|4 1 1| C=|-11| D=l_3 ,

12 oA Tl o

)

:E=|01 0]

_



(B-E)’+C-A=4.X

Bapuanr -4.

1. Peuuts cucTemMy JIMHEHHBIX YPABHEHHIA:
a) meronoM Kpamepa;
6) metomom ["aycca;

B) METOJIOM 0OpaTHOM MAaTPHUITHI (MATPHIHBIM METOIIOM).

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

2. Peminth ypaBHeHUe (HEPABEHCTBA):

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

3. Be1uucauTh onpeaeanTeNb:
a) 10 OTPEEIICHHIO;

0) pasIoXKEHUEM I10 CTPOKE.

2 0 5
3 16
0 -1 10

4. Haiitu f (A), eciu 3agannif(x) u A.

4 6
f(x)=3%+3x-7 wu A:‘ . J
5. OnpeaeanTb cOOCTBEHHbIE 3HAYEHHUS U COOCTBEHHBIE BEKTOPHI MATpHI[ A:
3 -1 2
A=| 1 4 -3

2 2 -

6. OnpeaeanTh paHT MAaTPULBI, TPeo0pa3oBaB ee B CTyneH4aTyIo MetoaoM I"aycca.



-1

e 0 2 1
1 2 2 -H
-2 1 6 2)

7. PemiuTh MaTpHYHOE YPABHEHHE:

21y (Y0 3 (M o (100
A:|\3 o VB4 1 3l C= Dz'\-s : E_|0 b9l
\ ) L) \ )

C-A-2.BT =_-X

w| P

Bapuanr -5.
1. Pemiuth cucTeMy JHHEHBIX YPABHEHHIA:
a) merogoMm Kpawmepa;
0) metomom ["aycca;

B) METOJIOM 00paTHOM MaTpHIlbl (MATPUIHBIM METOIIOM).

X+y+z=a
X—-y+z=D
X+y-z=¢

2. Peminth ypaBHeHUe (HEPaBEHCTBA):

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

3. BeraucanTs onpeaeanTeNb:
a) TI0 OTIPEeICIICHHIO;

0) pasIoXKEHHUEM I10 CTPOKE.

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



4. Haiitu f (A), eciu 3aganeif(x) u A.



(3 1 O\
f(x)=x2-2x-1 u A=/ 2 4 -1
0 0 -3

5. OnpeneauTh cOOCTBEHHbIE 3HAYEHHSI U COOCTBEHHbIE BEKTOPHI MATPHUII A:

(-2 -3 SW

A= 5 7 -1
6 8 -3

6. OnpeaeanTs paHT MaTPULBI, IPe00pPa30BaB ee B cTyneH4aTyio meroaom I'aycca.

(3 -1 1 2 -1)
A_| 0 2 -1 0 1|
"-1 0 -1 0 -1'
|2 1 1 2 -1

7. PeliuTh MATPUYHOE YPABHEHHUE:

R\ L B
Algo Bl 3 3

\ ) U )

(B-C)' +2-A="x

N -

Bapuanr -6.

1. Peluuth cucTemMy JIMHEHHBIX YPABHEHHIA:
a) metogoMm Kpamepa;
0) metonom ['aycca;

B) METOI0M 00paTHON MaTPHUIIBI (MATPHYHBIM METOJIOM).

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

2. Peminth ypaBHeHUe (HEPaBEHCTBA):

-x 1 X 1
0 -x

j C=|-11; D
22 |

(2 1y (100
:|\-3 3);E:||8 b4l
\ )




X - X
-1 <1,

3. BeraucanTs onpenenTeb:



a) M0 OTIPEIETICHHIO;

0) pasIoKEHHUEM I10 CTPOKE.
ax a2 +x2
ay a® +y? 1
az a2 + 2 1

4. Haiitu T (A), eciu 3aganbif(x) u A.

2 (1 -1
f(x)=-3x —-3x+7 ® A:|\3 1)|

5. OnpeneauTh cOOCTBEHHbIE 3HAYEHHSI U COOCTBEHHbIE BEKTOPHI MATPHUII A:
|( 1 2 5)
A=|3 2 1|
11 1)

6. OnpeneanTs paHnr MaTpUlbl, MPeo0Pa30BaB ee B CTyNeHYATYI0 MeTo0M ["aycca.
|( 2 1 0}
A=|1 O 1
-2 1 2)

7. PemiuTh MAaTPUUYHOE YPABHEHUE:
21y (Y0 3 (M g (100
A=|301|; B=| 4 1 1 E=1939]

)] % N BN I G
L122k22) L)

; C=|-11

; D= -3 4

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

Bapuanr -7

1. Peluuth cucTemMy JIMHEHHBIX YPABHEHHIi:
a) metogoMm Kpamepa;
0) metonom ['aycca;

B) METOI0M 00paTHON MaTPHUIIBI (MATPHYHBIM METOJIOM).

2X -4y +9z = 28
X+3y-6z=-1
X+9y-9z2=5

2. Pemiuth ypaBHeHue (HEPABEHCTBA):



NG X 1
0 1 1 |,
0 0 X-1

3. BIYMCJINTD ONpeieuTeb:
a) TI0 OTIPEIEIICHHIO;

0) pa3IoKEHUEM I10 CTPOKE.

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

4. Haiitu f (A), eciu 3aganbif(x) u A.

(1 0 2}
f(x)=9¢+2x+10 u A=|3 1 -1
4 3 -7

5. OnpeneanTb cOOCTBEHHbIE 3HAYEHHS U COOCTBEHHBIE BEKTOPHI MATPHI[ A:

a=® 2

\ 4 3)

6. OnpeneMTH paHT MATPHIIBI, NPe0OpPa30BaB ee B CTYNeHYaTYI0 MeTooM I'aycca.

(1 2 3 4}

A=|2 4 6 8
3 6 9 12

7. PelinTh MAaTPUYHOE YPABHEHHUE:

21y (10 3} (M g (100
Alao PABAIE 3 ool Pla g fER 0 b Yl

\ ) U N

2-B°+A"-C" =E-x

Bapmuanr -8.



1. Pemuutsh cucTemMy JMHEHBIX yPABHEHUIA:
a) meronoM Kpamepa;

0) metonom ["aycca;



B) METOZIOM 0OpaTHOW MaTPHUIIBl (MATPUIHBIM METOAOM).

X+2y—2=2
2X—-3y+22=2
3xy+z=38

2. Peminth ypaBHeHUe (HEPaBEHCTBA):

2 5 2X
8 10 -1/ =0.
2 -6 3

3. BeIYucauTh onpeaeuTelb:
a) 110 OTIPEAETICHHIO;

0) pa3IoKEHUEM T10 CTPOKE.

-3
6 -6 2
2 -1

4. Haiitu f (A), ecin 3agannif(x) n A.
2 (1
f(x)=-7x -7x-1 u A=|
\-1

-3)

5. OnpeneanTs cOOCTBEHHbIE 3HAYEHHS U COOCTBEHHbIE BEKTOPBI MAaTPHUI A:

(229

5 -1

_L_1 1 3

6. OnpeaeanTh paHT MAaTPULbI, IPeo0pa3oBaB ee B CTyNeH4aTyI0 MeToaoM I"aycca.

(10005)

A=] 0 0 0O O O
2 0 0 0 11

7. PelinTh MaTPpUYHOE YPABHEHHUE:

(1 0
1); B—|4 }

(2 1-1)

k3o
\

B-AT-3.C=5-x

3\

( 14\| ( 10 0\|

f2 1)
_3 3)|;E=||g b gl
. v

.11|



Bapmanr -9.

1. Pemtuth cucTeMy JIUHEHHbIX YPABHEHMIl:
a) merogoM Kpamepa;
0) metonom ["aycca;

B) METOI0M 00paTHON MaTPHUIIBI (MATPHYHBIM METOJIOM).

X—y+z=a
X+y-z=D
—X+y+z=c¢C

2. Pemiuth ypaBHeHHe (HEPABEHCTBA):

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

3. Bo1uucauTh onpeaenTeNhb:
a) TI0 OTpeCIICHHIO;

0) pa3oXKeHNEM I10 CTPOKE.

12 6 -4

4. Haiitu f (A), ecin 3aganbif(x) n A.

(1 2 17
f(x)=-9x+5x-1 u A=|3 1 -1
s 2 -7y

5. OnpeneanTs coOOCTBEHHbIE 3HAYEHHUS U COOCTBEHHbIE BEKTOPBLI MAaTPHUII A:

(1 1 3
A=1 5 1
3 1 1

6. OnpeaeanTs paHT MaTPULBI, MPeo0pa3oBas ee B cTyneH4aTyio metoaom I"aycca.

(357)

A=]1 2 3
tl 3 5

7. PeminTh MaTPpUYHOE YPABHEHHUE:



TR E L N
A:|\3 e K P S C=-1f

\ ) U )

Bapuanr -10.

1. Pemuuth cuctemMy JIMHEHHBIX YPABHEHHIi:
a) metozoMm Kpamepa;

0) metomom ["aycca;

B) METOZOM 0OpaTHOW MaTPUIBbl (MATPUYHBIM METO/IOM).

X+2y+z=4
3X-5y+3z=1
2X+7y—2=8

2. Peminth ypaBHeHUe (HEPABEHCTBA):

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

3. BoIYMCJINTD ONpPeIeuTeb:
a) TI0 OTpeCIICHHIO;

0) pasIoXKEHUEM I10 CTPOKE.

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

4. Haiitu T (A), ecam 3aganbif(x) u A.
2 (-1 8)
f(x)=-8x —7x+3 mu A= |
\3 -2

5. OnpeneanTs coOOCTBEHHbIE 3HAYEHHS U COOCTBEHHbIE BEKTOPBLI MAaTPHUII A:

|(2 1 1)
A=]1 2 1|
[1 1 2)

(2 1)

D=|
\-3

(10 O\|

5/ 571084

\

)



6. OnpeaenuTs paHr MaTpuubl, IPeodpa3oBas ee B CTyNeH4YaTyIo meTtogom ["aycca.



|(1020 o)
A=]01 02 0]
(2040 0)

7. PeminTh MaTPpUYHOE YPABHEHHUE:

(2 1oy (10 8 (M) ppy (100
A= \3 o WAB=14 3 b C=|- 1 D:|\-3 3) _|0 b9l
\ ) L) \ )

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

Bomnpocel k 3xk3amMeHy

1. CrpodeuHsiii u CTOIOOBBINA paHTH MaTPHUIIBL. DIIEMEHTapHBIC PE0OPa30BaHUS MATPHII.

2. PaBeHCTBO CTPOYEYHOTO M CTOJIOIIOBOTO PAHTOB MATPHIIBI.

3. Kputepuii COBMECTHOCTH CHCTEMBI TMHEHHBIX YpaBHEHUH. UNCIIO peIeHNn  CHUCTEMBI
JIMHEUHBIX YPaBHEHUM.

4. Teopemsl 00 m3oMop(hr3Me KOHETHON MUKIMIECKOM TPYIIIBI ¥ TPYIIBI KOPHEH n-oi
Crenenn u3 1, 6eCKOHEUHON IMKIMYECKON TPYIIITBI U TPYIIIEI

(2.4)

Omneparun Hag maTpuiamu. CBONCTBA onepariuii HaJl MaTpUIIAMH.
Teopema Jlarpamxka. CrnenctBusi.

Teopema o paHre Npou3BeICHUS MATPULL.

®akTop-rpyImma: N0CTPOCHUE, ONPEAEIICHNUE, CBOUCTBA, IPUMEPHI.

© o N oo

HepCCTaHOBKI/I U IIOACTAaHOBKH. YétHOCTH NEPECTAaHOBKU.

10. TomomMophu3MBI rpymIl: ONpeaeseHne, CBOUCTBA. S1po romomopdusma.

11. OmpenenuTens KBaAPaTHOM MaTPUIIBL: ONPEIEICHUE, TPOCTEHIINE CBOHCTBA.

12. Tlepeceuenue u cymma noanpoctpancts. [Ipumepsr.

13. MuHops! 1 anrebpanveckue JOMOIHEHHS.

14. Tlpsimast cymMMa OANIPOCTPAHCTB: ONpeiesieHHE, TPU3HAKHU, PUMEPBI.

15. Teopema o panre MaTpuibl. Berancienue panra MaTpuIbl METOJIOM OKaHMITSIOIIUX
MHHOPOB.

16. EBkIMI0BO BEKTOPHOE MMPOCTPAHCTBO: OIPEICTICHHE, CBOHCTBA, IPUMEPHI.

17. Borluncnenue oOpaTHON MaTpPHIBI C TOMOILBIO aIreOpandeckux JOMOTHEHHUH.

18. OproronansHOE TOMOIHEHUE K MOANPOCTPAHCTBY: OIPEICIICHNE, CBOWCTBA.

19. I'pynmna: onpenenenue, npocTennme cBocTaa. [IprumMepsl.

20. Hopma BekTopa: onpeneneHue, cBoictsa. OpTOHOPMHUPOBAHHBIM Oa3HC MPOCTPAHCTBA.
21. Ioarpynmnsl. HeoOxoanmeble u 1oCTaTOUHBIE YCIOBHS TOATPYIIIL.

22. Nzomopdusm rpymi. Teopema Kamu.

23. Ilopsanok snemMeHTa rpynnsl. LIuKmndeckue rpymsl.

24. CBoHCTBa pELICHUI CUCTEMBl JIMHEHHBIX OJHOPOIHBIX ypaBHeHHH. DyHIamMeHTanbHBIN HAOOp peleHu



CHCTEMBbI IMHCHHBIX OOHOPOAHBIX ypaBHCHPIfI.



25. CMexHBIE KJIACCHI 110 MOATPYIIIE: ONpeieieHue, CBOUCTBA, IPHUMEPHI.
26. EnnanvHas MaTpua. JJIeMEeHTapHbIE MATPHLIBL.

27. HopMmanbHBIH JenuTenb TPYIIIBL: ONPeIeIeHUs U UX PaBHOCHIBHOCTL. CBOcTBA
HOPMAaJIbHBIX JICTIUTENCH.

28. OOpaTHas MaTpuua. Beraucienue o0paTHON MaTpHUIIBI METOIOM
AIIEMEHTAPHBIX MPEoOpa30BaHMIA.

29. Teopema o romoMopdu3Max (AMUMOPPHU3MAX) TPYIII.
IloncranoBku N-o#i ctenenn. CBOMCTBA MOACTAaHOBOK. [[UKIIBI.

30. Jlunetinas 000J104YKa CUCTEMBI BEKTOPOB. [loAnmpocTpaHcTBO BEKTOPHOI'O IPOCTPAHCTBRA.
JlanbHelme cBolicTBa onpeenutenei. HeoO0xoamumMoe u J0CTaTOYHOE YCIIOBUE PABSH CTBA ONPEICIIUTEIS HYIIO.

31. Teopema 0 pa3JIOKEHUHU ONPEACIUTEIIS TI0 CTPOKE HUITH CTOJIOITY.
CkaJsipHOE YMHOKCHHE BEKTOPOB: OINpPEIeIeHHE, CBOMCTBA, IPUMEPBI.

32. Onpenenurenb MPOU3BEACHUS MATPHII,
33. OptoronanbsHas cuctemMa BeKTopoB. OpToroHanbsHbIi 6a3uc npoctpanctsa. [Iponecc
OPTOTOHATTM3ALIUH.

34. Meton Kpamepa perieHus: CHCTEM JIMHEHHBIX YPaBHEHUH.
OO00O0IIEHHBIN 3aKOH aCCOIMATUBHOCTH.

35. Jlunetinpie 0TOOpaskeHUs] BEKTOPHBIX MPOCTPAHCTB: OIIPEIEIeHNE, TPOCTEHIITE
cBOIcTBa, mpuMepbl. CIocOOBI 3aJaHKs JIMHEHHBIX ONIEpaTOPOB. MaTpuiia IMHESHHOTO orepaTopa.

36. Cs3b Mex/1y 6a3ucaMil BEKTOPHOTO MpocTpancTBa. CBsA3b MEX/1y KOOPIUHATAME BEKTOPA
B pa3NMYHBIX Oa3zncax.

37. CBs13p MeX1y MaTpULIAMH JIMHEHHOTO oneparopa B pa3inyHbIX 0a3zucax. [loqoOHbIe MaTpHLbL.
PaBeHCTBO paHroB MOAOOHBIX MATPHL.

38. Omepanun HaJl TMHEWHBIMU oriepaTopamMu. Airedpa JIMHEHHBIX orneparopoB. O0pas, aapo, paHT,
JnedeKT IMHEHHOTo onepaTopa. HeBhIpoXkIeHHBIC INHEWHBIC OTIEPATOPEI.

39. CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUEHHS JTMHEHHBIX onepaTopoB. JInHeliHble
OTIepaTophI ¢ MPOCTHIM crieKTpoM. [IprBeneHne MaTpHIbl TMHEHHOTO OTlepaTopa K JUaroHajJIbHOMY

BHIY.

36. CeolicTBa IECIMMOCTH B 00JIACTH 1IEJIOCTHOCTH.

37. CeolicTBa IIaBHBIX HI€AJIOB KOJIbIla. [IpOCThIe M COCTaBHBIE 3JIEMEHThI 00J1aCTH 1IEJIOCTHOCTH.
38. Koiblia rimaBHEBIX MI€AJIOB, HX CBOMCTBA.

39. dakropuanbHble KOJIbLA, UX cBoicTBa. [Ipumepsl.

40. EBxiinnoBbl Kojibiia. CBOMCTBA, IPUMEPHI.

41. HO/I B KoJIblie TJIaBHBIX UCAIOB, CBOMCTBA.

42. HOK B KoOJIbII€ TIaBHBIX HIE€AJIOB, CBOMCTBA.

43. TlocTpoeHwHe KOJIbIla MHOTOUYJICHOB OT OJHOM IMepeMeHHOM. AlreOpanueckoe U PyHKIMOHATIBLHOS



PaBCHCTBO MHOT'OYJICHOB.

44, Jlemenve MHOTOWICHA Ha ABywWIeH. Teopema bezy. Cxema ['opHepa.
Teopema 0 HanOOIBIIEM BO3MOKHOM KOJIMYECTBE KOPHEW MHOTOUJICHA.

45. TeopeMma 0 JeEHUN C OCTATKOM.
AnroputMm EBknuna. JInnetinoe nmpencrasnenne HOJ.

46. HerI/IBOHI/IMI)Ie HaJ IMOJIEM MHOT'OYJICHBI. CBOP'ICTBa, IIPpUMEPHI.
(DopMaJ'H)HaH MMpoun3BOJHad MHOT'OYICHA. HerI/IBOIH/IMI)IC KpaTHbBIC MHOXUTCIINA.

47. Kpatnsie KopHH MHOTOWIeHa. OTeNeHre KPaTHBIX KOPHEH.
ITocTpoeHue KoabIia MHOTOWIEHOB OT HECKOJIBKUX MTEPEMEHHBIX.

48. Jlekcukorpadudeckoe ynopsioueHHE WICHOB MHOTOWICHA.

49. Cummerpuyeckre MHOTOWIEHB. OCHOBHBIE JIEMMEI.

50. OcHoBHas TeOpEMa O CHMMETPHUYECKIX MHOTOWICHAX. AJITOPHTM.

51. Pe3yibpTaHT MHOTOYICHOB. MCKITIOUEeHNE IEPEMEHHBIX C IOMOIIBIO PE3YIbTAHTA.

52. MHorousneHs! Haj M0JeM KOMIUIEKCHBIX dncesl. JIeMMBI.

53. OcHoBHas TeopeMa anreOpbl KOMIUIEKCHBIX YHCETL.

54. MHoOrousneHs! HaJ MOJIEM JeHCTBUTEIbHBIX YHCEIL.

55. Pemenue ypaBHeHHMIA 3 CTCTICHH.

56. Pemenwne ypaBHeHHId 4 CTETICHH.

57. Ornenenune AelicTBUTENBHBIX KOpHeH MHOrouwneHa. Teopema lITypma.

58. MHorouseHbI HaJl IOJIEM PallMOHANBLHBIX YKcel. Kputepuit DiizeHIreiina.

59. Ipocroe anrebpanyeckoe pacIImpEHUE OIS

60. MuHNMaJIBHBIM MHOTOUJIEH ATeOpanveckoro HaJ| MoJjieM 3JIEMEHTa, €0 CBOWCTBA.

61. Teopema 0 CTPOEHUH MPOCTOTO ANredpanveckoro pacmmpeHus moist. OcBOOOXKAEHHE OT anreOpamdecKon
HUPPaLMOHAIBHOCTH B 3HAMEHATEJIE IPOOH.

62. Koneunoe pacumipenue moisi. TeopeMa 0 KOHEYHOM PacITUpEHHH.

63. CocraBHOE anreOpanveckoe paciuIupeHue.

64. IIpocToTa COCTABHOTO aNredpandecKoro pacupeHus.

7. Y4eOHO-MeTOAMYECKOE U MATepHAJLHO-TEXHHYECKOe obfecrevyeHUue AUCHUILIMHBI (MOTYJIs)

Auiredpa ¥ aHAJTUTHYECKAsl TeOMeTpHst

7.1. YueOHas iuTepaTypa

OcHoBHas1 JIuTEepaTypa

1. YmuoB A.E. AHanutuyeckast reoOMeTpHs U JIMHEHas anreopa



2.

yaeoHoe nmocodue M.: MOU. 2009.-469 c.
Kuwm I'.JI., Kpuukos JI.B. Anrebpa u aHamuTH4YecKass FTeOMETpHs:

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

. CmupaoB 10.M. «COopHHK 337124 110 AaHATUTUYECKOW TEOMETPUHU U

nuHeWHoM anredpe» - M.: Jlotoc, 2005-372 c.

JonosHUTEIbHAS JTUTEPATYPA

. Pozepnopu 3.P. Teopust moBepxHOCTEH. 2-0€ U3IaHHE. ,

nepepabotka u nom. M.: ®DUIMATIINUT, 2006.-304 c.

. bocc B. Jleximu o maremartuke. T.13: Tomonorus.- M.: KHWKHBIH

oM «JIubpoxom», 2009-216 c.

. Bupo O.41., BanoB O.A., Henietaesa H. }O. Xapnamos B. M.

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

. AHTOHOB B. U. u n1p. JIuneitnas anredpa v aHAIUTHYECKAS

reomeTpust. OnopHsIil koHcnekT.- [IpocnekTt, 2011.-139 c.

. bexnemumesa /[.B. Kypc ananutrnaeckoil reOMETpUHN U JINHEWHON

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

. EpumoB H.B. Kpatkuii kypc aHanmuTHueckoi reomeTpun: YueOHoe

nocobue. 13-e uznanue,crepeot.- M.: ®USMATIIUT, 2005r.- 166¢.

. JJabapckuit M.I'. BektopHast anreopa u ee nmpuioxenus. Web,

2010r.- 166 c.

. Ilpocsaros I'.W. JIunelinas anredpa u aHaIUTHYECKas TEOMETPUSL:

3amauu u pemenus. — M.: Anbda-IIpecc, 2009r.- 208 c.

. YMHOB A.E. AHanutnyeckasi reoMeTpHs U JIMHEWHas anreopa.

Vuebdnoe mocodue.- M.: MOTHU, 2009r.- 57- c.

10.Kum I'.J1., Kprukos JI.B. AnreOpa u aHaIMTHYECKasi TEOMETPHSI:

Teopewms! u 3agaun. Tom 1. M.: [1nanera 3nannii, 2007.-469 c.

7.2. UuTepHeT-pecypehl

Haszsanue OnekTpoHHbI anpec  |ConepxaHue

Exponenta.ru www.exponenta.ru Ha caiite pa3menieHbl 3J1eKTPOHHbIE YYeOHUKH,



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

CIIPaBOYHUKH, CTAThH, IPUMEpPaMH IPUMEHEHHUS
MaTeMaTHYECKUX MaKeTOB B 00pa30BaTeIbHOM
MpoLecce, 1EMO-BEPCUH MOMYISIPHBIX
MaTEeMaTUYECKHUX MaKETOB, SJICKTPOHHBIE KHUTH
1 CBOOOJIHO pacipoCTPaHSIEMBIE IIPOTPAMMBI.

2. [Math.ru www.math.ru MaremMaTH4YecKuil CalT I MKOJIBHUKOB,
CTY/ICHTOB, YYHUTEIIEH U BCEX, KTO HHTEPECYETCSI

MaTEMaTUKOM.
3. |Maremaruka www.mathematics.ru | YueGHbI# MaTepua o pa3iIndHbIM pa3aeaam
MAaTEeMAaTHKH.
4. |MaremaTuka Juis www.Xplusy. isnet.ru  |Cogeput 60JIbII0e KOTHYESCTBO BUACOIEKIIHI
CTYJCHTOB U IpoYee. JUTSL IKOJIBHUKOB, a0MTYPUEHTOB M CTYICHTOB

10 MaTeMaTUKe U (PU3MKe.

5. |Poccuiickoe o6pa-  |www.edu.ru ®denepanbHbIil 00pa30BaTEIbHBIN MOPTAT:
30BaHHUE. YUpEKIAEHUS, IPOTPaMMBbl, CTaHAapThl, BY 3bI,
tecthl EI'D.

7.3. IIporpammHoe o0ecneyeHne TUCHUIIMHBI «AJIre6pa U aHAJTUTHYECKASI TeOMEeTPUSD)

1. JIuneiinas anre6pa. JIuneiinsie onepatopsl. KBagpatuunsie popmsl. Kommiekchsie uncna: YyeGHoe nocodue
|/ Pybamkuna E.B. - M.: HUL] UH®PA-M, 2016. - 38 c. (http://znanium.com/bookread2.php?book=544419)
2. Kypom A.T". Kypc Beictieii anre6pst. — CI16.:Jlanp, M.: ®usmatkuaura, 2007. — 432 c.

3. Koctpukun A.U. Beenenue B anredpy (B 3 Tomax). — M.: MITHMO. — 2009. (OnekTpoHHbIH pecypc. —
«YHUBepcUTeTcKas OMOIMoTeKa OHIaliHy, Pexum gocrymna:

Tom 1.0cuoBs! anredpsr — 273 c: http://biblioclub.ru/index.php?page=book_view_red&book_id=63140
tom 2. Jluneitnas anre6pa — 368 c. http://biblioclub.ru/index.php?page=book_view_red&book_id=63144
ToM 3. OCHOBHBIE CTPYKTYpHI anreopsr — 272 c.
http://biblioclub.ru/index.php?page=book_view red&book id=62951 )

4. anasia A.A. Matemaruka: YueOnuk / A.A. lanasH. - 3-e uzn. - M.: ®opym: HUIL UHD®PA-M, 2013. - 544
c. (http://znanium.com/bookread2.php?book=397662)

5. Cmonun 1O. H. Anre6pa u teopus uucen: yueo. mocodue / FO. H. Cmonun. — M. : ®JIMHTA : Hayka, 2012.
— 464 c. (http://znanium.com/bookread2.php?book=456995)

6. Unbun, B. A. Jluneiinas anreopa [Tekcer] : [Yue6. mis ¢us. cuen. u crer. "IpukiaaHas matematrka'] / B. A.
Wnbun ; D.I7. [To3ansk. - M. : ®uzmatiurt, 2010. - 278 ¢. (DneKTpoHHBIH pecypc «Y HUBEpCUTETCKAs
OoubmmoTeka onnaiiny, pexum poctyma: http://biblioclub.ru/index.php?page=book_view_red&book_id=68974 )

7. IIpockypsaxor N.B. Coopuuk 3amay no auHeiHoM anredpe [Tekct] : [Yueb. mocobue myist pus.-Mart. crell.
By30B] / U. B. IIpockypsikoB. - 8-¢ m3a. - M. : CII6. : ®usmariut : HeBckuit quanekT : Jlabopatopust 6a30BbIX
3Hanwmii, 2001. - 382 c.


http://math.ru/
http://www.math.ru/
http://www.mathematics.ru/
http://isnet.ru/
http://www.edu.ru/
http://znanium.com/bookread2.php?book=544419)
http://znanium.com/bookread2.php?book=544419)
http://biblioclub.ru/index.php?page=book_view_red&book_id=63140
http://biblioclub.ru/index.php?page=book_view_red&book_id=63144
http://biblioclub.ru/index.php?page=book_view_red&book_id=62951
http://znanium.com/bookread2.php?book=397662)
http://znanium.com/bookread2.php?book=397662)
http://znanium.com/bookread2.php?book=456995)
http://znanium.com/bookread2.php?book=456995)
http://biblioclub.ru/index.php?page=book_view_red&book_id=68974

8. IIpockypsikos N.B. CoopHuk 3aay o nuHeiHou anredpe [Tekcr] : [Yueb. mocodue s hus.-Mart. criet.
By30B] / U. B. IIpockypsikoB. - 8-¢ u3. - M. : CII6. : ®usmariut : HeBckuit quanekT : Jlabopatopust 6a30BbIX
3HaHui, 1966. - 381 c.

(http://biblioclub.ru/index.php?page=book_view_red&book_id=464077 ).
9. [Iuenepman JI.b. COopHuk 3ama4d o anredpe u reopuu uucen. — CII6.: Jlans. — 2008. — 222 c.

10. Kypomr A. I'. Teopus rpynn. M.: ®usmatnut, 2011 — 805 c. (DnekTpoHHBIN pecypc «Y HUBEPCUTETCKAS
oubnuoTeka onaiiHy, pexxum goctyma: http://biblioclub.ru/index.php?page=book_view_red&book_id=457669 )
11. Okymnes JI.5. Beicmias anre6pa. — CI16.:Jlans, 2009. — 335 c.

7.4. MarepuajbHO-TeXHHUYECKOe ofecreyeHre IUCHUIUIMHBI «AJIredpa M _aHAJIMTHYECKAs

reoMeTpus»
JI1s1 0CBOEHHUSA JAHHOM TUCUHUIIJIMHBI HEO0X0AUMBI:
- MyJIbTUMEIUNHBIE CpeIcTBa 00yUeHUS (KOMITBIOTEP U MPOEKTOP, pecypchl IHTepHETa);

- KJIaCCHUYCCKas JOCKa,
-MCIJI.


http://biblioclub.ru/index.php?page=book_view_red&book_id=464077
http://biblioclub.ru/index.php?page=book_view_red&book_id=464077
http://biblioclub.ru/index.php?page=book_view_red&book_id=457669

PaGouast mporpamma quCIUTIITUHBL «ANTeOpa 1 aHATUTHIECKAs TEOMETPHUS» COCTaBIICHA
B cootBeTcTBUM ¢ TpeboBaHusmu OI'OC BO no HampaBieHUI0 MOATOTOBKHU
09.03.02 «MudopManiioHHBIE CHUCTEMBI W TEXHOJIOTHW», YTBEPXKJACHHOTO IMPHUKA30M
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OueHouyHble MATEPHAJIBI 110 JUCHUILINHE KAHAJTMTHYECKAS] TeOMETPUS U
JIMHeHHas ajredpa»

1. OueHouHble MaTepuabl AJIsl TEKYIIEr0 KOHTPOJISI pa3/iesia «AHAJTUTHYECKAs] TeOMeTPHUsD»

1.1. TecToBBIE MaTEPHAIBI
Pazgen 1. «BeKTOpHO-KOOPAMHATHBIH METOI»

5
1. Ecnu eduHuuHbiii eekmop “a 06pasyem ¢ 6asucHbim opmom i~ yzon 150°, a ¢ 6asucHsimu opmamu j= u ko -

pasHblie ocmpble yzabl, Mo cymma KoopouHam eeKmopa C-pasHa

V32
2

1.

\VZ—/3
2

V3-1
2

2.

2. laHsl eekmopsl : =37 + 2 — 34k", P=50- 7+ 3Py > =20+ 5j—= - 8 k™. IMpoexyus eekmopa P+

N -
Ha ocb sBekmopa a->— b~ pasHa

1. -4
2. -3

7
3.3

3. Ecw  [a-|=v2,[b>|=1,u [[a>+ b~| =11, mo ckansproe npoussederue sexkmopos (2°a— — b™)- (@ +3 b)
pasHo

3.3

4. Ecu |"a-| = \7 2, |ﬁb"| =1, a y2on mexdy eeKmopamu - u _)b" paseH 135°, mo naowade napannenozpamma,
roampoeHHo20 Ha eekmopax | a—>— 3_)b—>) u3a—— _)b"), pasHa
1. 6(kB.ea)

2. 8(kB.ea.)

4. 12(kB.en)

5. Eclu éekmopel _a—>, Buco 06pazyiom rpasyto MpoiiKy e3auMHO neprieHOUKyAPHbIX sekmopos u | a—| = 5, 'b~| =

.
4,|e| = 4, mo cmewanHoe npoussederue a—>+ b~ c— pasHo

1.40



2.60
3.80
6. O6vem mempasdpa c sepwiuHamu 8 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. Bekmopei“a{1, —3,3}u {0, a,—5} e3aumHo nepneHOUKynapHbI Npu 3HAYeHUU

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

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

2.431

3.7

9.Ecau eekmopel “a{a,, a,, a,}, §b,, by, b,} u§cy, cy, c,} KoMnaaHapHel, Mo mozda cnpasednuso, Ymo

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

a, a, a,

Cx € G

i ] k
4. |ax Cly Czl =0
by by, ¢,

10. Ykasameb eepHble cOOMHoweHuA 071 eOUHUYHbIX 8eKMOopos i, J k
1.ilj1k
2.1, j, k-konnuHeapHbl

3.1 =11 =[#=1



4. i, j, k-komnnaHapHbl



11. O6vem mempa3sdpa c eepwiuHamu: A (4,3,0) B (-1,2,1) €(3,4,1) D(5,6,2) paseH

3.

N
WIN NI R, W] -

12. CmewaHHoe npou3ssedeHue 8eKMopoe a , li cpasHo Hyal moz20a u moasLKo mozda,
Ko20a

1.7G b ¢ obpa3sytoT 6asuc B npocTpaHcTee R3

.ab'c xovaHaPHbI

N

3.7 B C He obpa3sytoT 6asuc B npocTpaHcTee R3
4.7g b T B3aUMHO NEPrEHaMKYIPHD|

13. [lanbl sekmopbl &= —4i= + 5= + 2k, 2= 7i7 + 6= — 6 k2 uc— = —2i + j~ — 2 k™. Mpoexyun eexmopa &> — 3¢

.
Ha ocb eekmopa b~ pasHa

1. -2

2. -1
3

3.—

N
14. Ecau eduHuyHbIii eekmop @o6pa3yem c 6a3ucHbim opmom i~ y201 60°, a ¢ 6a3UCHLIMU Opmamu Jj— u k- pasHeie

mynbie yanbi, Mo cymma KoopOuHam eekmopa a-pasHa

1—/6

2

V-1
T2

2

V3—VZ
2

3.

15. Eow [a-| =2,[b2| =4, u[a> - éb_’| = V12, mo ckanAproe npoussederue (2°a— + 3°b™) - (@ — ) paero

1.-40
2.-36
3.-52

16. Ecu |_)a—>| = |_)b—>| =2, ay201Mexdy eeKmopamu a-u _;1_>p082H 150°, mo naowjadb napannesnozpamma,
roampoerozo Ha eekmopax 3" a— — 2°b ua>+ b=, paea

1. 6(kB.ea.)

2. 7(kB.eq.)

4. 10(kB.ea.)



- - -
17. Ecnu seKmopbi “a>, bPuc—> 06pazyrom npasyo mpoliKy 83aumMHO neprneHOUKY/APHLIX 8eKmopos u | a—| =

6,|’b>| =3, | e| = 4, mo cmewarHoe npoussederue a->- B ¢— paero

1.36

2.64

3.72

18. O6vem mempa3dpa c sepwiuHamu 8 moukax: A (4;2;2), B(2;5;2),C(2;2;7)uD (4;5; 10) paseH
1.9

2. 11

3.13

19. Ecnu yanbl, Komopebie eOuHUYHbIii 8€KmMop cocmaessiaem c ocamu KOOdeHam pasHbl coomeemcmeeHHO «, ﬂ
uy. mo moeada cnpaeednueo COOMHouweHue

1. cos?2 a + cos? 8 + cos2y = 0
2.cos?a + cos2ff + cos2y # 1
3.cos?2a+ cos2f +coszy =1
4.cos2a + cos?ff + costy =1

20. CkanapHbIM NpouseedeHuem 6eKmopos “a{a,, a,, a,} ulb,, by, b,} Hazeieaemca yucno, 0603Ha4aemoe a -

“lu sbrvucnsemoe no gpopmysne
1.7ab=[d[hsin¢p
2.7ab=[4[hcos¢
3.7a b= a.b, + ayb, + a,b,

4. ab=[d[H

21. Ecnu eekmop c= a X b, mo mozdd ¢dosnemeopsem ycnoeuto
1.cLlmclb

2. [c| =d[H cos

3. [cl =d[# sing

4gmc KOMI/TaHapHb!

22. CMewaHHbIM npoussedeHueM 6eKmMopoe a, b aiassieaemca yucno pasHoe
17axbc

2.7abx¢

3.Jax}-c

ATax bx ©

23. Bekmopbl a u b Hasbiearomca pasHbiMmu, ecau



1. paBHbl ux ganHel: |a| = |b|
2. Hayana 1 KoHeL, BEKTOPOB a 1 b coBnagatoT
3.BEKTOPbI a U b KONIMHEAPHbI U UX MOAYAWN PaBHbI

4. BeKTopbl a U b coHanpasieHbl

-
24. Modynb seKmopa 8eKmopHO20 npou3sedeHus As8yx eekmopos a— u b~>uucneHHo paseH

N
1. nnowaam TpeyroabHMKa, NOCTPOEHHOTO Ha BEKTopax a—- u b’

N
2. Nnowaam napannenorpaMmma, NoCTPOEHHOTo Ha BEKTopax a— u b’

5
3. o6bemy napannenenunesa, NOCTPOEHHHOIO Ha BeKTopax a- u b’

4.0nvHe BeKTOpa a— — b -

Pa3nen 2. «AHaqauTH4YecKasi TeOMETPHS HA MJIOCKOCTH»
x—xo _ Y=Yy
1. MNpamas 3a0aHa ypasHeHuem = . Yucnax uy onpedensrom

m n 0 o

1. KOOpAWHATbI HOPMAJIbHOIO BEKTOPA NPSMON

2. KooOpAMHaTbl HANPABAAOLWETO BEKTOPA NPAMOM

3. KOOPAMHATbI TOYKM, NieXKaLLen Ha NPAMOIA

4. cpeam NpensioKeHHbIX BAPUAHTOB HET BEPHOrO
x—Xo _ Y Yy

2. [pamas 3a0aHa ypaeHeHUem ="__L. Yucaam u nonpedensiom
m n

1.KOOpANHaTbI HOPMA/IbHOTO BEKTOPA NPAMOM
2.KOOpAMHATbI HAMPABAAIOLLLETO BEKTOPA NPAMOIA
3. KOOPAMHATbI TOYKM, NieXKaLLen Ha NPAMOiA

4. cpeam NpensioKeHHbIX BAPUAHTOB HET BEPHOrO

3. Heobxodumoe u docmamoyHoe ycsaoeue neprneHOUKYAapHOCMU NPAMBbIX C y2/108bIMU KO3ghgpuyueHmamu

kq v k, sensemcsa paseHcmeo:

1.k1+ k2=0
2.k1—2k2:1
3.](1 k2=—1

4. Mpamas, npoxoodauw,as Yyepe3 mouky A(-2,0) u napannenvHasa npamoii 2x+2y+2=0 umeem eud

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

o " " o x y
5. YpasHeHnuem npamoli, codepxcaujeii mouky A(6,-1) u napannenevHoii npamoii: — = =  agasemcs npamas
- 1

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



3.5 +y =1

6. Kpueoii emopozo nopsdka 8x2 + 20y2 —24x+y =7 saenaemcsa
1. annnnc, He BbIPOXKAEHHDIN B OKPYKHOCTb

2. rmnepbona

3. napabona

4 OKPY*KHOCTb

7. Kpueoii smopozo nopsdka 4x2 — 11yz — 23x + y = 20 sensemcsa
1. annunc, He BbIPOXKAEHHDIN B OKPYKHOCTb

2. runepbona

3. napabona

4 OKPYXHOCTb

6. Kpueoii smopozo nopadka 7x% — 28x +y = 26 asnaemca

1. anannc, He BbIPOXKAEHHDIM B OKPYKHOCTb

2. rmnepbona

3. napabona

4 OKpY*KHOCTb

8. Kpueoii emopozo nopadka 6x2 + 6y2 — 22x + y = 7 Aenaemca

1. annnnc, He BbIPOXKAEHHDIN B OKPYKHOCTb

2. runepbona

3. napabona

4 OKpYXHOCTh

xZ 2
9. YpasHeHue " + y? =1 onucvieaem Ha nNaocKkocmu
1. sanaunc
2. OKPYXHOCTb
3. Touky O (0;0)

4. npamyto

x2 yZ
10. YpasHeHue T o= 1 onuceieaem Ha naockocmu
1.rmnepbony
2.3nnmnc

3.TOuKy



4.nBe nepecekatolLmecs npsamble
11. 3adaHo ypasHeHue napabonabl y2 = 2x, 0418 Komopoii

1. paccToaHne mexay GOKycom U AUPEKTPUCOI paBHO 4
2. KoopauHaTbl pokyca F(1,0)

3.koopanHaTbl pokyca F(0,-1)

4.koopguHaTbl pokyca F(2,0)

5.ypaBHeHMe gupeKTpucol x=-1

12. 3adaHo ypasHeHue napabonbl x2 = 6y, 014 Komopoli
1. ocb OY- 0Cb CMMMETPUM KPMUBOW

2.Kp1Baa MMeeT ABe OCU CUMMETPUU, KOTOPbIMU ABNAIOTCA OCU KOOPANHAT
3.dpoKyc nexunt Ha ocn OX

4. ypaBHeHuWe anpeKktTpucol y=1,5

13. Qupekmpuca napaboasbl y2 = —12x umeem ypasHeHue
ly=-6

2x =73

3.x =-3

14. Lleump kpueoii 2x2 + 16x + y2 = 0 Haxodumcsa 8 moyke

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

x—1 y—3
15. Ecau npamas | napannensvHa npamoii - = —, mo mo20da KoopOuHameol ee HOPMasAbHO20 8eKMopa n
3

1.{1,-3}
2.{2,3}
3.{-3,2}

o X—XQ Y=o
16. Yucna xuy 6ypasHeHuu npamou = onpedenaom

0 o m n
1.KOOPAMHATbI POU3BOLHOM TOYKM MPAMOI
2. KOOpPAWHATbl HOPMa/ZIbHOIoO BEKTOPA TOYKU onIMOVI

3. .KooOpAUHaThbI BaAaHHOﬁ TOYKH I'IpﬂMOVI

x _y
17. YpasHeHuem npsamoli, npoxodsauwjeli yepe3 mouky A(6.-1) napannenvHo npamoii — = -, Aenaemca
1.x+5y=2
2.x +5y=1

3.x +5y+1=0

18. Obwiee ypasHeHue npamoli, codepxcaweli moyku A(3,1) u B(-2,-2) umeem sud



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

19. YpasHeHuem npamoli, cooeprcaujeii mouky A(6.-1) u napannenvHoii npamoii

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

20. Obwee ypasHeHue npamoli, codeprycawjeii moyku A(3,1) u B(-2,-2) umeem sud

1.-x—5y+8=0
2.3x—5y—4=0
3.3x + 5y—4=0

2 2

x y
21. YpasHeHue 5 = = 1 onucbieaem Ha naocKocmu

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

4. npamyto

2

x2 |y
22. YpasHeHue y + o1 =1 onucveieaem Ha nNAocKkocmu

1.runepbony

2.30amnc

3.TOuKy

4.aBe NepeceKatoLwmnecs npamble

23. 3adaHo ypasHeHue napabonel y2 = 12x, 0as komopoii

1. paccTosiHue Mexay GOKYCOM M AUPEKTPUCOM PaBHO 6
2. KoopauHaTbl ¢okyca F(3,0)
3.koopanHaTel ¢okyca F(0,-3)
4.koopauHatbl ¢oKyca F(-3,0)
5.ypaBHEHWE AUPEKTPUCHI X=-3

24. 3adaHo ypasHeHue napabosnei x2 = — 6y, 014 Komopoli

1. ocb OY- oCb CUMMETPUN KPUBOM

2.KpI/IBaFI nmeet ase oC CUMMETPUUN, KOTOPbIMU ABNIAKOTCA OCU KOOPAOUHAT

3.doKyc nexxkunt Ha ocn OX
4. ypaBHeHune anpeKktpucol y=1,5

25 . KocuHyc yana mexcdy npamMmbimMu paeeH

X
— = — fAesnsaemcsa
-5 1



1. KOCUHYCY Yyr1a MeXay UX HOPMabHbIMU BEKTOpamM

2.KOCVHYCY yrna Mexay UX HanpasasoLLMMM BEKTOPamu

3. TaHreHCy yrna mexay nx Hopma/ZibHbIMU BEKTOPaMU

26. Touka M-moyka nepeceyeHus npambix X —3y+5=0ux+y—5=0uee
KoopduHameol

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 KoopduHam Ox i Oy ompe3ku a u b coomeemcmeeHHO

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

28. YpasHeHusa Ax2 + By2 + C = 0 aenaemcs ypasHeHUem OKpyHHocmu, ecnu
1.A>C

2. A=0, CHe paBHO O

3.AC>0

4. A=C
Paznen 3. «cAHaJIMTHYECKasi TeOMeTPHs B MPOCTPAHCTBE)

x+1 y
1.YpasHeHuem naockocmu, npoxodawieli yepe3 mouky A(2,-1,-1) u nepneHouKrynapHoli npamoli — = 3

AenAaemcsa

1.3x+2y+z—-3=0
23x+2y+z+3=0
3.3x+3y+z—-55=0

2. Obwee ypasHeHue naocKkocmu, codepycawseli mouky A(1,—5,2) u napannensHoli nnockocmu 3x — 10y +
z—2 =0, umeem sud

l.x—5y+z—-28=0

2.3x—10y+z—-55=0

3.3x—10y— z—-15=0

3. Mnaockocmo 2x — 4y + 4z + 12 = 0 nepneHOuKyAApHA NA0CKocmu, onpedensdemoil ypasHeHuem
1.2x—4y+4z+1=0

2.—-4y—4z+14=0

3.4y —-2z+12=0



4. Mpamas, npoxodauas Yyepe3 moyky A (3,3,-2) u nepneHOUKyAapHaAA naockocmu

x+1 y z
—_—= 5 = . onpedensaemca ypasHeHuem

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

5. HopmanbHbIMm 8eKMOpPOM NaA0CKocmu Hasblieaemcs

1. 11060 BEKTOP, NepneHAMKYNAPHbIN NI0CKOCTU

2. 1t060M BEKTOP, NapannesibHbl N0CKOCTH
3.e4MHNYHbIN BEKTOP NepneHAMKYAAPHbINA NAOCKOCTU
4. e AUHWUYHbBIN BEKTOP NapainesbHblii NN0CKOCTU

6. NMaockocmo 3adaHa o6wum ypasHeHuem Ax + By + Cz + D = 0. Ykaxcume (Homep unu Homepa)
HeeepHO20 ymeepxcoeHus

1. HopMasbHbIl BekTOp naockoctu n = {4, B, C}
2. ecim D = 0, ToO N1IOCKOCTb NPOXOAUT Yepes Haya/lo KoopANHAT
3. ecim A = 0 ypaBHEHMeE ONUCbIBAET NIOCKOCTb, NapasafiesibHbli naockoctn XOY

7. YpasHeHusa Ax% + By?2 + Cz2 + D = 0 npueodumca K KAHOHUYecKomy eudy npu nomouju npeobpaszosarHus

1. napannenbHOro NnepeHoca ocei KoopaMHaT
2. NoBOPOTa OCei KoopAnHaT
3. He cylLecTByeT Takoro npeobpasoBaHun

8. YpasHeHua Ax%2 + Bx + Cz2 + Dy + F = 0 npusodumcAa K KAHOHUYecKomy eudy npu nomousu
npeobpa3zosaHus

1.MoBOpOTa Ocelt KoopamnHaT
2.MapannenbHOro nepeHoca ocei KoopguHat
3.He cyllecTByeT Takoro npeobpasoBaHus

9. Ecau naockocms 3x + By + Cz + D = 0 napannenbHa nnockocmu 3x — 8y — z + 4 = 0 u npoxodum uvepe3
mouky (—4, 1, 3), mo cymma kosgppuyuenmos A + C + D pasHa

1.13
2.14
3.15

10. Cymma KoopduHam ecex mo4eK nepeceyeHus naockocmu 2x +4y —3z—12=0 ¢ ocamu KoopduHam
pasHa

11
2.4
3.5

22 2 g2 N
11. MNoesepxHocms, 3a0aHHAA ypasHeHUeM ” + y; + o= 1 npedcmaenaem coboii



1. annnncounp,
2. napabonoung,
3. runepbonouns,
4. KoHyC

5. umnnugp

X2 y2  z2 .
12. lNosepxHocmb, 3a0aHHAA ypasHeHUeM i T 0 npedcmasnaem coboii

1. annnncoung,
2. napabonoung,
3. runepbonouns,
4. KoHyC

5. umnnHgp

K2 2 2 .
13. [MosepxHOCcMb, 300aHHAA YypABHEHUEM 5t = 6= npedcmaenaem coboli

1. annnncoung,
2. napabonoung,
3. runepbonong,
4. KOoHyC

5. uymnnHgp

14. Mpamas, npoxodawsas yepe3 moyku A(3,4,3) u B(5,3,3), nepnendurynapHa
naockocmu

1. x-y—-3z+1=0

2.2x—y+5=0

3.x-y—z+1=0

15. Ykancume Kakue uszmpexnpameix: 1 —4y—x=0,6—-y—4x=0u

—x+ 4y —4 = 0 Ha naockocmu neprneHOUKYAAPHbI

1. nepBas 1 BTOpasa NpAmble NeprneHANKYNAPHbI

2.nepBas v TpeTbA NPAMble NepreHANKYNAPHbI

3. BTOpas 1 TpeTbA NpAMble NepneHANKYISPHbI

4. nepneHANKYNAPHbIX NPAMbIX HET

x+1 y

16. YpasHeHuem naockocmu, npoxodaujeii yepe3 moykyA (3. 3. —2) nepneHOuKynapHo npamoli ry =E =
z

— A8714emca n/s10CKoCmb
3

1.3x+2y+z—-13=0
2.3x+2y+z—1=0



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



17. Obwee ypasHeHue naockocmu, npoxodaweli mouky A(3,—1,5) napanneavHo nanockocmu 9x — 2y + z —
5 =0, umeem sud

1.3x—y+z—-15=0

2.3x—y+z—-34=0

3.9 -2y +z—-34=0

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

2.2y—-7z+14=0

3.x—2y+z—-5=0

x+1 y

19. YpasHeHuem naockocmu, npoxodsaweli yepes mouky A(3, 3, —2) u nepneHourynapHoii npamoli - =E =
z

— AesnAaemca
3

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

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

13x—y+z—-15=0

23x—y+z—-34=0

3.9 -2y+z-34=0

21. NMnockocme3x — y + z — 15 = 0 nepneHOuKynapHa naockocmu
1.9x—-2y+2z—-5=0

2.2y—7z+14=0

3.+ 3y+z—-10=0

22. YpasHeHua Ax% + By? + Cz2 + D = 0 npusodumcs K KAHOHU4ecKomy eudy npu noMowju npeobpasosaHus

1. napannenbHoOro nepeHoca ocei KoopamHaT
2. NOBOPOTa OCei KoopAMHaT
3. He cylLecTByeT TaKoro npeobpasoBaHus

23. YpasHeHus Ax2 + Bx + Cz2 + Dxy + F = 0 npusodumcA K KAHOHUYecKomy eudy npu nomouwsu
npeobpasoeaHusn

1.NoBOPOTA OCEl KOOpPANHAT
2.MapannenbHOro nepeHoca oceit KoopAUHaT
3.He cylLecTByeT Takoro npeobpasosaHua

24. aockocmeo 3a0aHa obwjum ypasHeHuem: Ax + By + Cz+ D = 0 Toz0a yucna A,B,C onpedenarom

1. KoopAWHaATbI HOPMA/IbHOIO BEKTOPA MJIOCKOCTH

2. OTpPE3KU, KOTOPbIE MNZTIOCKOCTb OTCEKAKOT Ha OCAX KOOPAUHAT O.X, Oy, 0z coOTBETCTBEHHO



3. KOOPAMHATBI TOYKK, NeXKallein B MNOCKOCTU
4. cpeay NpeanosKeHHbIX BApMaHTOB HET BEPHOro

25. YpasHeHusa Ax?2 + Bx + Cz2 + Dy + F = 0 npueodumcs K KaHOHU4ecKomy eudy npu nomowju
npeobpaszoeaHus

1.NoBOpPOTa OCei KoopamHaT
2.MapasnfiefibHoro NnepeHoca ocei KoopanHaTt
3.He CyLlecTByeT Takoro npeobpasosaHms

X2 y2 g2 .
26. MNosepxHOCMb, 30aHHASA ypaeHeHUEM i T 1 npedcmaensem coboii

1. annuncounp,
2. napabonong,
3. runepbonong,
4. KoHyC

5. umnnHgp

2

x2 yr | 72 "
27. lNosepxHocmMb, 3a0aHHAA ypasHeHUem ” + Y + vl 1 npedcmaenaem coboli

1. annnncoung,
2. napabonong,
3. runepbonong,
4. KOHyC

5. umnnHgp

Kpurtepun onenkn

Tekymiast arrectanus MyTeM TECTHPOBAHUSI TPOU3BOAMUTCS B CPOKH, YCTAHOBJIEHHBIE BY30M IO
3aBEpUICHUIO TeMbl y4eOHOW IuCHUIUMHBL. OIIEHKa «OTIWYHO» BBICTABISETCS TpH BhIonHEeHUU 90%
TECTOBBIX 3aJIaHUM, «XOPOIIOY» - TIPH BHITTOHEHUH 80% TECTOBBIX 3aJlaHUI U «YJAOBJIETBOPUTEIHHO» - MPHU
BeITTOJTHEHUU 60% TECTOBEIX 3aJIaHHIA.

1.2. Bonipocsl 1Jisi co0ece10BaHuUs

Tema 1. «BeKTOpHO-KOOPAUHATHDIN MeToa»

MeTton koopAMHAT Ha IPSIMOH.

OCHOBHBIE 33]1a4H aHATUTHYECKO} TEOMETPUH HA TIPSMOM.

Paccrostane Mexay AByMs TOUKaMH Ha MPSIMOM.

Koopaunarsl Touky, fensuiei 0Tpe30K NpsMOi B JAHHOM OTHOLIECHUU.
MeTto1 KOOpAUHAT Ha MIOCKOCTH.

JekaproBasi IpsAMOYroJibHas CUCTEMA KOOPJAMHAT HA IUNIOCKOCTH.
JexaproBast KOCOyrojbpHas CUCTEMa KOOpPJMHAT.

OCHOBHBIE 33/1a4M aHATUTHYECKOI T€OMETPUN HA TNIOCKOCTH.

© oo Nk~ wWwD PR

TlongpHast cucrema KOOpAMHAT.

10 DopMyIBI CBSA3U MEXAY NPSIMOYTOIBHBIMU U IEKAPTOBBIMHU KOOPAUHATAMU
11. Tpoexkmus oTpe3ka. OCHOBHBIE CBOMCTBA MPOCKIIUHA.

12. JlexapTOBBI IPSMOYTOIBHBIE KOOPIUHATHI TOYKH Ha TUIOCKOCTH.



13. PaccrosiHne Meay JBYMSI TOUKaMH Ha IIOCKOCTH.

14. Metoa KOOpAMHAT B MMPOCTPAHCTBE.

15. JlexkaproBasi NIpsSMOYrojibHas CUCTEMa KOOPIUHAT B IIPOCTPAHCTBE.

16. [wmHapUYecKasi CUCTeMa KOOP/IUHAT.

17. Cdepuueckas cucrema KOOpAWHAT.

18. ®opmMynbl CBSI3M MEXAY NPSMOYTOJIBHBIMUA JAEKapTOBHIMH KOOPIMHATAMH TOYKH W LHAIMHAPHYECKUMH
KOOpIMHATAMH TOYKH.

19. ®opmynbl CBSI3M MEXIY NPSMOYTOJIbHBIMH JACKaPTOBHIMH KOOPAWHATAMH TOYKH H cepruecKuMu
KOOpJIMHATAMH TOYKH.

20. ®opmyIisl AeJeHUS OTpe3Ka B JAHHOM OTHOILICHUH.

21. ®opmyIisl AeTCHUS OTpe3Ka MOIoIaM.

22. Brluncnenne iomaay TPEyrolbHIKa 0 KOOPANHATAM €T0 BEpIINH.

23. Brruncnenne KOOpAWHAT TOYKH, PABHOYIAIICHHON OT TPEX JaHHBIX TOYEK.

24. TIpeoOpa3zoBaHue CUCTEMBI IEKapPTOBBIX KOOPANHAT ITPHU MapaUICIIEHOM CIBUTE OCEH.

25. TIpeoOpa3zoBaHue CUCTEMBI IEKaPTOBBIX IPSMOYTOJIBHBIX KOOPMHAT IIPH IIOBOPOTE OCEH.

26. IIpeoOpa3oBaHre CUCTEMBI JEKAPTOBBIX MPSMOYTOJIBHBIX KOOPIUHAT TIPH
W3MEHEHUH Havajia ¥ OBOPOTE OCEM

Tema 2. «3nemeHTbl BEKTOPHOI anrebpbi»
1. IlonsTHe CBOOOIHOTO BEKTOPA.
2. Ilpoexinu BEKTOpa Ha OCh M €T0 OCHOBHEIE CBOWCTBA.
3. [Ipoekiuu BekTOpa HA OCH KOOpAUHAT. KoopuHaThl BEeKTOpa.
4. PaznoxxeHne BEKTOpa M0 OpTaM KOOPIUHATHBIX OCEH.
5.Monynb BekTOpA.
6. Hanpasmstomme KOCHHYCHI.
7. OnpezeneHne IMHEHHBIX OTIepaIinii HaJl BEKTOPAMH.
8. OcHOBHEBIE CBOICTBA JIMHEHHBIX OTEpAINi Hal BEKTOPAMH.
9. JIuHeliHbIE ONIEpaINY HAJl BEKTOPAMH, 33IaHHBIX CBOUMH KOOPIMHATAMH.
10. PaBeHcTBO BekTOpoB. KOJTMHEapHOCTH BEKTOPOB.
11. Onpenenenne CKaIsIpHOTO IPOU3BEICHHS BEKTOPOB.
12. CkansipHOE MPOU3BEIEHUE U €TO OCHOBHBIE CBOICTBA.
13. BeipaxkeHHe CKaISIPHOTO TIPOU3BEACHHS YepPe3 KOOPIUHATEI TIEPEMHOXKAEMBIX BEKTOPOB.
14. Yron Mexry BEeKTOpaMu.
15.IIpoeknuu BEKTOpa Ha 3aIaHHOE HAMIPABJICHHUE.
16. Omnpenenenre BEKTOPHOE MTPOU3BEICHHS BEKTOPOB.
17. OcHOBHBIE CBOMCTBA BEKTOPHOE MTPOU3BEACHUS BEKTOPOB,
18. BeIpaskeHHE BEKTOPHOTO ITPOU3BEICHUSI Yepe3 KOOPAHHATHI

MEPEMHOKaEMBIX BEKTOPOB.



19. KomnHeapHOCTh BEKTOPOB. Y CTAHOBJICHUE KOJJTMHEAPHOCTH BEKTOPOB .

20. OpTOroHAIEHOCTH BEKTOPOB. Y CTAHOBJICHHUE OPTOTOHAJIBHOCTH BEKTOPOB.

21. OnpenesicHre CMEILIAHHOI'O IPOU3BEICHHUS TPEX BEKTOPOB.

22. OCHOBHBIE CBOMCTBA CMEIIAHHOTO MIPOU3BEACHHUS BEKTOPOB.

23. BeipaskeHHe CMEIIaHHOTO MPOU3BEACHUS Yepe3 KOOPAUHATHI TTEPEMHOKACMBIX BEKTOPOB.
24. KoMIIIaHapHOCTh BEKTOPOB. Y CTAHOBJICHHE KOMIUTAHAPHOCTH BEKTOPOB.

23. T'eoMeTpHYECKUI CMBIC]I BEKTOPHOE IPOU3BEACHHUS BEKTOPOB.

24, FeOMCTpI/I‘lCCKI/Iﬁ CMBICJI CMCHIAHHOT'O IMPOU3BCACHU A BEKTOPOB.

Paspen 2. «kAHaNUTUYECKaa reomeTpuma Ha NI0OCKOCTU»
Tema 3. «JIMHUM HA NSIOCKOCTU»

IlonsTre ypaBHEHHS JINHUU HA TUIOCKOCTH.

IIpumepsl 3aaHUs YPABHEHUH JIMHUI HA IIJIOCKOCTH.
ITapameTpuueckue ypaBHEHNs JINHUM.

Anrebpandeckoe ypaBHEHHUE JHHHH.

YrioBoii K03 pUIIEHT MPSMON JTHHAH.

YpaBHeHHE NPSAMOH JTMHUH C YTIIOBBIM KO3 GHULIHUEHTOM.
Brruricnenue yrina Mexxay AByMs PSMBIMU JIMHUSIMU.
VcnoBug NepneHANKYISPHOCTH ABYX MPSIMBIX JTUHUM.

© oo Nk~ wWwdE

VYcnoBus apauieIbHOCTH  JBYX IPSIMBIX JINHUH.

[EY
o

. IIpsimast TMHUS, KaK JJMHUSA [IEPBOIO MOPSIKA.

=
=

. Ob1ee ypaBHeHHE TPSIMOI JIMHUH HA IIIOCKOCTH.

[EY
N

. HenosiHble ypaBHEHUS NPSAMOIA.

13. YpaBHeHue npsMoi, IpoXosineii Yepe3 JaHHYI0 TOYKY B JAHHOM HallpaBIICHUH.

14. VYpaBHeHue npsiMoi, MPOXOAIIECH Yepe3 JBe JaHHbIE TOUKH.

15. YpaBHeHue npsamoii «B oTpeskax».lccienoBanre B3aMMHOTO PACIIONOKEHUS JIBYX MPAMBIX Ha TUNIOCKOCTH.
16. HopmanbHoe ypaBHEHHE TIPSIMO.

17. 3apava BEIYMCIIEHUS PACCTOSHUS OT JAHHOM TOYKH 710 MPSIMOH.

18. YpaBHeHHE IyUKa NPsSMBIX.

19. Boluncnenue KOOpAMHAT TOUYEK [IepeceueHHs NPSAMON JIMHUH C OCSIMH KOOP/AWHAT.

20. BpruncieHne KOOpIUHAT TOYEK NIEPECeUEHHS IBYX TaHHBIX MPSIMBIX.

21. BeruuciaeHne pacCcTOSHUS MEKAY ABYMS NapajiebHBIMU IPSIMBIMU.

Tema 4. «YpaBHeHUA AUHUIA BTOPOro NopaaKa»
1. OxpyXHOCTB. BBIBOT KAHOHMYECKOTO YPABHEHHS OKPYXKHOCTH.
2. Onpenenenue dIUTATICA.
3. BeIBOI KaHOHHMYECKOTO ypaBHEHHUS AIUIHIICA.
4. ccnenoanue (hOpMBI AILTUIICA 110 €T0 YPABHEHHIO.
5. DKCIIEHTPUCUTET DIUTHIICA.

6. P AIllMOHAJIBHBIC BBIPAKCHUA (bOKaJ'II:HLIX paanycoB 3JIIAIICA.



7. ITocTpoeHue >JuInIca Mo TOYKaM.

8. [TapameTprueckue ypaBHEHHS JUIUIICA.

9. DuTUIIC KaK MPOEKIHS OKPYKHOCTH Ha TIOCKOCTb.

10. Dnyurc kak cedeHne Kpyrioro MUIMHAPA.

11. Onpenenenue runepOOIILL.

12. BeiBoi KaHOHMYECKOTO YPaBHEHHS TUIIEPOOIIHL.

13. HccnenoBanue GopMbI THIIEPOOIIBI IO €€ YPaBHEHHUIO.

14. DxCueHTPUCUTET THIIEPOOIIBL.

15.PannonansHbIe BRIpaKeHUS (DOKATBHBIX PAAIYCOB THIIEPOOITHI.
16. upeKTpuCHI AILTUTICA U THITEPOOIIHL.

17. Onpenenenue napadobl.

18. BbIBO/1 KAHOHUYECKOT'O YPABHECHUS 1apaloJIbl.

19. Uccnenosanne Gpopmbl mapaboIIkI IO e YpaBHEHHIO.

20. TNomspHOE ypaBHEHHE 3IUIHTICA, THIIEPOOITHI U TapadoIIbl.

21. JIlnamMeTphl JIMHUN BTOPOTO MOPsI/KA.

22. Onru4eckue, CBOMCTRA AIUIUIICA, TUIICPOOIIBI M MapadoIIb.

23. Dnnunc, runepOona 1 mapadosa Kak KOHHYECKUE CEeUSHUSL.

24. Obuiee ypaBHEHHE JIMHUHA BTOPOTO MOPSIIKA.

25.11puBeieHre 00Iero ypaBHEHHS JINHIUHA BTOPOTO MOPSIIKA K KAHOHUYECKOMY BUJTY.

26. IIpeoOpa3oBanue OOLIEr0 ypaBHEHUS IMHUM  BTOPOTO MOPSAAKA K KAHOHUYECKOMY BUIY ITyTEM
napajjieJIbHOIo IEPEHOCca OCe KOOpAUHAT.

27. IlpeobOpazoBaHue OOIIETO ypaBHEHUS JJMHUU BTOPOTO MOPSIIKA K KAHOHUYECKOMY BUY ITyTEM ITOBOPOTE
ocell KoopAUHAT.

Paspgen. «AHanuTU4YeCcKaa reomeTpusa B NPOCTPAHCTBE»
Tema 5. «[1N0CKOCTU M ypaBHEHUA NPAMON JIMHMU B NPOCTPAHCTBEY
1. IloBepXHOCTB. YpaBHEHNE TOBEPXHOCTH.
2. JIunus B mpocTpaHCTBe. Y paBHEHUS JIMHUH B IPOCTPAHCTBE.
3. AnreOpanveckue TIOBEPXHOCTH.
4. T11mocKOCTh Kak MOBCPXHOCTH NCPBOTO NOPAAKA.
5. IlonHoe ypaBHEHHE TIIOCKOCTH.

6. HenosHple ypaBHEHUS IIOCKOCTEHA.



7. YpaBHEHHE TUIOCKOCTH, IPOXOISIIEH Yepe3 TPH TOUKH.

8. YpaBHEeHNUE IIIOCKOCTH «B OTPE3KAX).

9. Yron Mexay IByMs IIOCKOCTSIMH.

10. YcnoBue nepneH uKyISIPHOCTH U TTapaJUIeIbHOCTH TUIOCKOCTEH.
11. HopManbHOE ypaBHEHHUE TIOCKOCTH.

12. PaccTosiHUE OT TOYKH JI0 TIOCKOCTH.

13. YpaBHeHHUs IPSMOii B IIPOCTPAHCTBE.

14. Hampapinsitonuii BEKTOp NPSMOH.

15. KaHonmnueckre ypaBHEHUS MIPSIMOI.

16. [NapameTpudeckre ypaBHEHUS MPSIMOIA.

17. YpaBHeHus MPSIMOMA, MPOXOASIIEH Yepe3 JBE TOUKH.

18. O01iee ypaBHEHHE IPSIMOH.

19. Ompenenenne yrma MeXAy OABYMsI TUIOCKOCTSIMU.

20. Ompenenenne yriia MeXIy MPSMONA M IUIOCKOCTEHIO.

21. YcnoBue NeprneH UKy ISIPHOCTH  ABYX HPSMBIX B IPOCTPAHCTBE.
22. YciaoBue NapajielIbHOCTH IBYX HPSMBIX B POCTPAHCTBE.

23. YcnoBHe NepneHANKYIIPHOCTH MPSIMOU U INIOCKOCTH.

24. YcnoBue napajuieIbHOCTH  IPSMON M INIOCKOCTH.

Tema 6. «YpaBHEHUA NOBEPXHOCTE BTOPOro nopsaaKa»
1. Onpenenenne NUIUHAPUIECKON TOBEPXHOCTH.

2. YpaBHeHHE NWIMHIPHYECKOW MOBEPXHOCTH C 00Pa3yIOIMMU, MapaUIeTbHBIMU OJHOW W3 KOOPJAMHATHBIX
oceH.

3. [loBepxHOCTH BpallleHHSI.

4. YpaBHeHHE TIOBEPXHOCTH BpalleHUs, 00pa30BaHHON BpAIleHHEM JIMHUU BOKPYT OJHOM M3 KOOPAMHATHBIX
ocem.

5. MeToj mapayienbHbIX CEYCHUIA.

6.KanoHnueckoe ypaBHEHHUE JUIUTICOU/IA.

7.Uccnenoanue GOpMBI SJUTUIICOUIA IO €r0 YPAaBHEHHIO.

8. KanoHnueckoe ypaBHEHHE OJIHOIOJIOCTHOTO THITEPOOIIOn/Ia.
7.UccnenoBanre GopMBI OJJHOIIOJIOCTHOTO TUNEPOOIOUIa I10 €r0 YPaBHEHUIO.

8. Kanonnueckoe YpPaBHCHUC OBYXIIOJIOCTHOI'O rnnep60n0n;[a.



9. UccnenoBanue (opMbI IBYXIIOJOCTHOTO THUIEPOOJIOUa TIO €T0 YPaBHEHHIO.
10. KanoHu4eckoe ypaBHEHHE 3JUTUITHYECKOTO MapadoIon/a.

11. UccnenoBanue GopMbl SJUTUITHISCKOTO Tapaboona Mo ero YpaBHEHHIO.

12. KaHoHW4eckoe ypaBHEHUE THIEPOOIHUSCKOro Mapadbosionsa.

13. UccnenoBanue popMbl TUIIEPOOTHMUECKOTO MapadoIo0uaa 1Mo ero ypaBHEHHUIO.
15. Konyc BTOpOTO NIOpSIIKA.

16. TpsmonuHElHbIE 00pa3yoNIre 0JHOMOIOCTHOTO TUIIEPOOION/IA.

17. llunuHapHI BTOPOTO MOPSAKA.

18. O01iee ypaBHEHHE TIOBEPXHOCTEH BTOPOTO MOPSIIKA.

19. [IpeoOpazoBanue OOIIET0 YpaBHEHHUS IIOBEPXHOCTEH BTOPOTO MOPSAKA K KAHOHUYECKOMY BHIY ITyTEM
HapaJuIeIbHOTO IIepeHoca oceil KoopuHaT.

20. IIpeoGpazoBaHre OOIIEro ypaBHEHHS TOBEPXHOCTEH BTOPOTO MOPSIKA K KAHOHUYECKOMY BHIY ITyTEM
HIOBOPOTA OCEH KOOPAMHAT.

25.1IpuBenenne oOLIeTo ypaBHEHHS JINHIM IIOBEPXHOCTEH BTOPOr0 MOPsIIKA K KAHOHUYECKOMY BUILY.

Kputepum oueHku:

o OLUEHKA «OT/IMYHO» BbICTAaBAAETCA CTYAEHTY, €C/IM OH NPOABUA BCECTOPOHHEE, CUCTEMATMYECKOE U
rny6oKoe 3HaHWe MaTepuanos U3yYeHHOW AUCUMNINHDI, yMeHUe cBO60AHO BbINOHATL 3a4aHUA NPeayCMOTPEHHOM
NpPOrpaMmmoi, YCBOMBLUMIA OCHOBHYIO M 3HAaKOM C AOMNONHUTENbHON AUTEPATYPOM, PEKOMEHAOBAHHOM NPOrPaMMOii.
KaK npaBunio, oueHKa «OTANYHO» BbICTAaBAAETCA CTYAEHTY, NPOABMBLUEMY TBOPYECKME CNOCOBHOCTU B MOHUMAHUM,
N3N103KEHUN M NCNOJb30BaHMM MaTEPUAIOB M3YHEeHHON ANCLMMNINHBI, 6Ge3ynpeyHo OTBETUBLLIEMY Ha BOMPOChI;

o OLEHKa «XOPOLLO» BbICTABAAETCA CTYAEHTY, MOKa3aBLIEMY CMCTEMATUUYECKUI XapaKTep 3HaHWUR, no
AVcuMNInHE, OTBETUBLLIEMY Ha BCe BONPOChl Buieta, Ho AOMNYCTUBLIEMY MPU STOM HENPUHLMNNA/bHbIE OLUNBKMK;

o OUEHKa «yAOBNETBOPUTE/IbHO» 3aC/yXMBAeT CTyAeHT, OOHapyKMBLWIWIA 3HaHMEe maTepuana
N3YYeHHOW AUCLMNANHBI B 06beme, Heo6Xx0AMMOM ANa AanbHenwel yyebbl U npeacToaweit paboTbl N0 npodeccuy,
CNPaBAAIOLWMIACA C BbINOJHEHNEM 334aHWNI, NPEAYCMOTPEHHbIX NPOrPaMMON, 3HAKOMbI C OCHOBHOM NUTEpPaTypoW,
peKoMeHAoBaHHON nporpammon. Kak npaBuio, OLEHKa «y[0BJETBOPUTE/NIbHO» BbICTAaBAAETCA CTyAEHTaMm,
AOMYCTUBLUMM MOTPELLHOCTb B OTBETE Ha TEOPETUYECKME BOMPOCHI U(1M) NPU BbINOJHEHWUM NPAKTUYECKUX 3a4aHUM,
HO 06/aJaloWMM HeobXOAMMbBIMM 3HAHUAMKU AAA MX YCTPaHeHWa nog PYKOBOACTBOM npenogasaTtens, Anbo
HenpaBW/bHO BbIMOJIHMBLLEMY MPAKTUYECKOE 3aZaHue, HO MO YKa3aHMIo npenofasaTens BbiNOJHMBLUMM Apyrve
3aZaHnA M3 TOro e pasaena ANCUMNANHDI;

o OLUEHKA «HEeYA0B/IETBOPUTENIbHO» BbICTABAAETCS CTYAEHTY, OOHApYXUBLLEMY CEpbe3Hble Npobaemsl
B 3HAaHMAX OCHOBHOrO MaTepuana W3y4yeHHOW AUCUMNAWMHBI, AOMNYCTUBLIEMY NPUHUMMMANAbHbIE OLWMWBKM B
BbIMO/IHEHUWU MPEAYCMOTPEHHbIX MPOrPamMMoi 3a4aHui. Kak NpaBuio, OUEHKA «HEYAOB/NEeTBOPUTENbHOY CTAaBUTCA
CTYZleHTaM, KOTOPble HE MOrYT MPOAO/IKUTL 0BydeHMe UAM MPUCTYNUTb K NPodeccMoHanbHOW AeATeNbHOCTU Mo
OKOHYaHMM By3a 6e3 A0NO0HUTE/bHbIX 3aHATUI MO COOTBETCTBYHOLWEN AUCUMNANHE, HE OTBETMBLUMM Ha BOMPOCHI
6uneta n 4ONONHUTE/IbHbIE BOMPOCHI, U HEMPABWU/IbLHO BbINOJHUBLLEMY MPAKTUYECKOE 3aaHue.

° OLLeHKa «HeyA0BNETBOPUTENbHO» BbICTAaBNAETCA TaKMKE €C/IN CTYAEHT:

- nocne Hayana cobecesoBaHWA (KONTOKBMYMA) OTKa3asicA ero caaBatb;



- Hapywwun npaeuna caaum cobecefoBaHnA (KONNOKBUYMA): CMUCbIBAA, NOACKa3bIBaA, 06MaHOM MbITancA NONAYYNTb

60/1ee BbICOKYH OLEHKY U T.A.

2. OueHOYHbIE MATEPHAJBI VIS POMEKYTOUHOM aTTeCTAIIMI
2.1. IlpumepHbIii MepeyeHb BOMPOCOB /IS 3a4eTa

1. Cucrtema KoopgmHaT Ha npamoit. MeTog KoopauHaT Ha NPAMOWN.

2. PaccTosHuMe mexay ABYMA TOYKAMM HA NPSIMON

3. MMpocreiiwmne 3a8a4M aHAIMTUHECKON FEOMETPUM HA NPAMOMN.

4. [eKkapToBaa NpPAMOYrosibHaa CUCTeEMA KOOPAMHAT HA NIOCKOCTH

5. MerTtog KoopayHaT Ha NIOCKOCTU. PaccToaHne meXxay ABYMA TOYKAaMM Ha NJAOCKOCTM

6. [Mpocreiiwmne 3a4a4M aHaAMTUYECKON FrEOMETPUMN Ha NNOCKOCTHU.

7. BbluMCneHWe KOOPANHAT TOUKM, PAaBHOYAANEHHOM OT TPEX AAHHbIX TOYEK.

8. BbluMcieHMe KoopamMHaT TOUKM, iexkallen Ha ocu abumcc (opauHaT), paBHOYAANEHHOM OT ABYX AaHHbIX
TOYeEK.

9. [leneHwne oTpesKa B 4aHHOM OTHOLWEHUW. [leneHne oTpe3Ka nonoaam.

10. BbluncneHme KOOpAMHAT KOHLA OTPEe3Ka N0 KOOPAWHATam ero cepegmHbl U Apyroro KOHLa.

11. Bbl4MCNEHWE KOOPANHAT YETBEPTOM BEPLUMHbBI NAapasenorpamma No KoopamMHaTamM TPEX ero faHHbIX
BEPLUMH.

12. BoluncneHue nnowagm TpeyronbH1UKa no KOOPAMHATAM TPEX ero AaHHbIX BEPLUMH.

13. AddurHHaAA N NpaAMOYro/ibHasA AeKapToBa CUCTEMbI KOOPAMHAT Ha NA0CKOCTU. OCHOBHbIE 3a4aun.

14. MonapHaa cuctema KOOpAMHaT.

15. CBA3b NONAPHbIX KOOPAWHAT C NPAMOYTrObHbIMU AEKAPTOBbIMW KOOPANUHATAMMU.

16. MpAMoyronbHaa AeKapToBaa CUCTEMA KOOPAMHAT B NpocTpaHcTee. KoopanHaTbl TOYKM B MPOCTPAHCTBE.

17. UnanHppudeckas cuctema KoopamHaTt. UmuanHgpuyeckme KoopamMHaTbl U UX CBA3b C MPAMOYTrOJIbHbIMU
LEKAPTOBbIMMN KOOPANHATAMMU.

18. CodepunyecKkana cuctema koopgmHaT. Chepuyeckne KoopanHaTbl U UX CBA3b C NPAMOYTONbHbIMU AEKAPTOBLIMMU
KOOpAMHaTaMM.

19. NMoHAaTKe BeKkTOpa. Moaynb BekTOopa. Hanpasaatowye KOCUHYCbl BEKTOPA.

20. MpoeKums BeKTopa Ha oCcb. OCHOBHbIE CBOMCTBA NPOEKL M.

21. JInHeMHble onepaunmn Hag BEKTOPAaMU M UX CBOMCTBA

22. CnoxeHue 1 BblMMTaHWE BEKTOPOB, 3aJaHHbIX KOOpAnHaTamu. Mx ceoiicTBea.

23. YMHOXeHUe BeKTopa Ha Yncno. CBOMCTBA YMHOXKEHWA BEKTOPA HA YMNC/O.

24. KonnnHeapHOCTb BEKTOPOB. Teopema 0 KON/IMHEAPHbIX BEKTOPAX.

25. KomnnaHapHOCTb BEKTOPOB. Teopembl O KONJIMHEAPHbIX M KOMM/IaHAaPHbIX BEKTOPAX.

26. JInHeMHanA 3aBUCMMOCTb BEKTOPOB. CBONCTBA IMHENHOM 3aBMCMMOCTM BEKTOPOB.

27. FeoMeTpUYECKNIA CMbIC/T IMHEMHOM 3aBUCUMOCTU ABYX N TPEX BEKTOPOB.

28. basuc. KoopauHaTbl BeKTOpa B AaHHOM b6asuce. CBolicTBa KoopanHaT. OpTOHOPMMPOBAHHbI Hasuc.

29. CkanapHoe nponsBeaeHNe BEKTOPOB M ero CBOMCTBA.

30. BbluMcneHMEe CKansipHOro NPou3BeaeHNa B KOOPAUHATHOM dopme.

31. HeKoTopble NpuaoKeHne CKaaapHOro Npom3BeaeHuA K peLlleHmnio 3agau.

32. BeKkTopHOEe NpounsBeseHMe BEKTOPOB M ero CBOMCTBA. BbiparkeHne BEKTOPHOro Npou3BeaeHNs B
KOOpANHATHOM dopme.

33. FleoMeTpUYECKUIA CMbIC/T BEKTOPHOTO Npou3BeaeHus.

34. HeKoTopble NpPUAOKEHNA BEKTOPHOIO NPOn3BeAeHUA K peLleHnto 3a4au.

35. CmelwlaHHOe NpounsBeaeHne BEKTOPOB M ero CBOMCTBa.

36. BblpaxkeHue cmelaHHOro NponsBeaeHusa B KOOPANHATHOM dpopme.

37. TeoMeTpUYEeCcKUuiA CMbIC/T CMELLAHHOro Npoun3BeaeHus.

38. HeKkoTopble NpuUAOKeHNA CMeLlaHHOMo NPOU3BEeAEeHUA K peLleHmMIo 3a4au.

2.3. NpumepHbIii nepeyeHb BOMPOCOB A8 3K3aMeHa



Paspen 2. «kAHanuTUYeECKana reomeTpua Ha NNOCKOCTU»

MoHATMe BeKTOpPaA. J/IMHElHble Onepaunn Hag BEKTOPaMU U UX CBOMCTBA
CKranApHoe NpounsseneHne BEKTOPOB U ero CBOWMCTBA.
BblumMcaeHne cKansapHOro NnponsBeaeHns B KoopamuHaTHOM dopme.
HeKkoTopble NpuaoXKeHWe CKaNApPHOro NPoM3BeAeHNA K PeLLEeHUIO 3a4au.
BeKkTopHOE npousBeAeHWe BEKTOPOB W €ro CBOWMCTBA. BblpakeHWe BEKTOPHOrO NpousBedeHuA B
KOOpANHATHOMI dopme.

6. TleomeTpmyecKkuii CMbIC1 BEKTOPHOFO Npou3BeaeHNA. HEKOTOpble NPUNOXKEHUA BEKTOPHOIO NPOU3BEAEHNA
K pelleHunto 3a4au.

7. CmelwaHHOe NpousBeaeHMe BEKTOPOB U €ro CBOMCTBA.

8. BblparkeHue CMeLaHHOTo NPOM3BEAEHNA B KOOPAMHATHOM dopMme.

9. TeoMeTpUYECKMIA CMbICA CMELIaHHOro npousseaeHua. NpunoxKeHue K pelleHnio 3a4ay.

10. NpeobpasoBaHue apPUHHON CUCTEMbI KOOPAMHAT HA NIOCKOCTM U B NPOCTPAHCTBE.

11. NpeobpasoBaHWe NPAMOYrO/IbHOW AEKAPTOBOMN CUCTEMbI KOOPAMHAT Ha NJOCKOCTM U B NPOCTPAHCTBE.

12. JIMHMA Ha NNOCKOCTU. BEKTOPHOE M NapaMeTpuyecKme ypaBHEHMA NPAMONA.

13. YpaBHeHWe NPAMOM IMHUM C YTN0BbIM KO3PPULNEHTOM.

14. O6uwee ypaBHEHWE NPAMOM ANHUMN.

15. MosHOoe 1 HEMO/HblE YPAaBHEHMA NPAMON IMHUM.

16. YpaBHeHWe NPAMON TNHUM, NPOXOAALLEN Yepes TOYKY B ZAHHOM HamnpaBAeHUM.

17. YpaBHeHWe NPAMOI TMHUM, NPOXOAALLEN Yepes ABe AaHHbIE TOUKM.

18. YpaBHeHMe NPSAMON JINHUM B OTPE3KaX.

19. HopmanbHoe ypaBHEHME NPAMON IMHUN.

20. Hopmwupytowmit MHOXKUTeNb. MpuBeaeHne obLwero ypaBHeHMA NPAMOM AMHUM K HOPMAIbHOMY BUAY.

21. PaccTosiHWe OT TOYKM A0 NPAMOI Ha NJOCKOCTM.

22. B3avmHOoe pacnosioxeHue AByX NPAMbIX Ha MIOCKOCTW.

23. YpaBHEeHMA KPUBbIX BTOPOTro NOpAAKA C OCAMU CUMMETPUN NapanienbHbiMU KOOPAUHATHLIM OCAM.

24. TMpuBegeHne obLiero ypaBHEHMA KPMBOIM BTOPOro MopAgKa K KAaHOHMYECKOMY BMAY C/Ay4an nepeHoca
Ha4vyana KoopAuHar.

25. MMpuBeaeHue o6LLEro ypaBHEHUS KPUBOM BTOPOro NOpsAAKa K KaHOHWMYECKOMY BMAY B C/ly4ae NOBOPOTa Ocei
KOOpAMHaT.

26. OKpYXHOCTb. KaHOHMYeCKoe ypaBHEHME OKPYXKHOCTH.

27. 3anunc. BbiBoA KAHOHUYECKOTO YPaBHEHUA.

28. WUccneposaHme GopmMbl 3AAMNCA NO €0 YPABHEHUIO.

29. Tunepb6ona. BbiBOA KAHOHMYECKOTO YPaBHEHMA.

30. WccneposaHue dopmbl runepbosibl NO ee ypaBHEHMIO.

31. Mapabona. BbiBOA KAHOHWMYECKOTO YpaBHEHWA.

32. WccneposaHue dpopmbl Napaboibl NO ee ypaBHEHWIO.
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Pasgen 3. « AHaIMTUUYECKaA reoMeTPUA B NPOCTPAHCTBEY

MoBEPXHOCTU M IMHUKN B NPOCTPAHCTBE. YPAaBHEHWNA NOBEPXHOCTU U IMHWUM B MPOCTPAHCTBE.
YpaBHeHMe NN0CKOCTU, NPOXOoAALLEl Yepes AaHHYIO TOYKY NepneHaANKYNAPHO AaHHOMY BEKTOPY.
YpaBHeHUe cBA3KM naockocTen. ObLiee ypaBHEHME NIOCKOCTHU.

MosiHble U HEMOJIHbIE YPaBHEHWUSA NOCKOCTEN

YpaBHEeHMe NAOCKOCTU, MPOXOAALLEN YePES TPU TOUKM.

YpaBHEHUE NAOCKOCTM B OTPE3KaX.

HopmasnbHoe ypaBHEHME NAOCKOCTY.

MpueeaeHme o6LLEro YpaBHEHUA NPAMON K HOPMAIbHOMY BUAY.

PaccTosnHMe OT TOYKM 4,0 NAOCKOCTU.

B3anMMmHoe pacnonoxeHue AByX NJ0CKOCTel B NPOCTPAHCTBE.

BeKTOpHOE ypaBHEeHWE NPAMON IMHUK B NPOCTpaHCTBe. Hanpasasatowmii BEKTOp Npamo
12. KaHOHMYeckue n napameTpuyeckue ypaBHeHUA NPAMON IMHUK B NPOCTPAHCTBE.

13. YpaBHeHWe NpAMON IMHWUM B NPOCTPAHCTBE, MPOXOAALLEN Yepes ABe AaHHbIE TOUKMU.

14. B3auMHOe pacnosioXKeHne NPAMON IMHUKN U NNOCKOCTU B NPOCTPAHCTBE.

15. Obuwee ypaBHeHME NPAMO B MPOCTPAHCTBE.
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16. B3avmHoe pacnosoxeHue ABYX NPAMbIX B NPOCTPAHCTBE.
17. BsammHoe pacrnonoxeHue aByX NPAMbIX B MPOCTPAHCTBE.
18. B3auMHOe pacnono¥KeHue NPAMOM U NNOCKOCTU B NPOCTPAHCTBE.
19. UnnmHapuyeckne noBepxHoOCTu.

20. [lMosepxHOCTM BpaleHUA. KOHMYECKME NOBEPXHOCTU.

21. dnnuncoma. CBoMCTBa anAmnnNcona.

22. OAHOMNOAOCTHbIN M ABYNONOCTHbIN rMnepboaonabl.

23. DNNMNTUYECKUI U rnnepbonunyeckmin napabononasi

24. Obuiee ypaBHEHME NOBEPXHOCTMU.

25. TMosepxHOCTM BpawweHua. NMpumepsl.

26. UunnnHpapuyeckue nosepxHocTu. MNpumepbl.

27. KoHwu4yeckume noBepxHOCTU. Mpumepbl. KOHMYECKne ceyeHus.

2.4. TunoBble 3a1a4n (MPaAaKTHYECKHE 321aHNs])
Tema 1. «BeKTOpHO-KOOPAUHATHDI MeToa»

3apaHue 1. Ha otpeske AB HaliTu TOYKy M, OoTCTOSALLYIO OT TOUYKM A(-9) Ha paccTosiHUK, BABOe Bosbliem Yem OT
TOuKM B(3).

3apaHue 2. HallTv TOUKY CUMMETPUYHYIO TOUKe A(3) OTHOCUTENIbHO TOYKU
B(-1).
3apaHue 3. HaTy TOUKyY Ha ocu abcumce, paBHOYAANEHHYIO OT TOYeK oT ToueK A(5;13) v B(-12;-4).

3apaHue 4. [daHbl aBe BepwuHbl A(2;-3), B(-1;3), B(-1;3) napannenorpamma ABCD n ToYKa nepeceyeHusa ero
AunaroHanei O( 4; -1 ). HaliTu KoopAnHaTbl OCTa/IbHbIX BEPLUWH Napanienorpamma.

3apaHue 5. BbluMCAUTb NOWAAb TPEYTONbHMKA, BEPLUMHAMM KOTOPOTo ABAAIOTCA TOUKN A(2; -3), B(3,2) v C(-2,5).

3apaHue 6. [daH TpeyronbHUK ABC c BepwwuHamu B Toukax A(-1;3), B(2; -1) v (C(7;2). Onpepenntb ANUHY
buccekTpucbl yrna A.

Tema 2 «dnemeHTbl BEKTOPHOI anrebpbi»
3apaHue 1. [laHbl Tpy BeKTOpa

=23+

=) +41

o =5+ 27 -3k

Heobxoanmo:
a) BbIUNC/IUTb CKaNIAPHOE NPOoU3BeAeHNe BeKTOpos 2a-, 9 l;";
b) HalTKU MOAy/Ib BEKTOPHOrO Npounseedernsa 3a- n —5e@;
c) BbIYMC/IUTL CMELIaHHOEe NPou3BeAeHMe TPEX BeKTOpoB 4a—, _)b—’, c>;
d) NpoBepuUTb BYAYT M KONNMHEAPHBIMM UM OPTOTOHA/IbHBIMK ABa BEKTOpa A=, C-;
e) NpPoBEPUTL BYAYT M KOMNAaHaPHbI TPM BeKTopa 7a—, 5 l;", —C-.

Paspgen 2. «AHanuTUyeckas reomeTpua Ha N1IOCKOCTU»



Tema 3. « YpaBHeHMe NPAMOIT AMHUM HA NJIOCKOCTUY

3apaHue 1.
OaHbl koopauHatel A(-1, 1), B(1, 4) u C(-3, 2) BepLumMHbI TpeyroibHUKa ABC.

HaiTu:

a) megmany AD;
b) yron £DAC;

C) nNpsamyto, nepneHAnKyAapHyto npamon AD 1 npoxoadaiyto yepes Touky G
d) npaAMyto, NapannenbHyto Nnpamon AD 1 npoxoasaluyto Yepes ToUKy B;
e) PaCCTOAHME OT TOYKM B Ao npsamoit AC.

Tema 4. «YpaBHEHUA KPUBbIX BTOPOro nopaaKka»

3agaHue 1. HaiTm ypaBHEHME TreOMETPUYECKOrOo MeCTa LEHTPOB OKPYXKHOCTEN, Kacatowmxcsa ocu abcumcc wm
npoxoAaLmx Yepes Touky A(0;3).

3apaHue 2. HaTy ypaBHEHNE reOMETPUYECKOTr0 MeCTa TOYEK, paBHOYAANEHHbIX OT ToUuKkM A(2;2) n ocun abcumcc.

3agaHue3. OnpeaennTb TUM KPUBOWM BTOPOTO NopsaaKa U NOCTPOUTb ee

x-1D*  (+2)?

a) + =1 6)x2+2x—y+2=0
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Paspen 3. «AHanNUTUYECKaA reomeTpuA B NPOCTPAHCTBEN

Tema 5. «MnocKocTu u ypaBHeHUe NPAMON IMHMU B NPOCTPAHCTBEY
3apaHue 1.

[aHbl yeTbipe TOUYKH:

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

Tpebyertca:
1. cocTaBUTb ypaBHEHUA:
a) NNOCKOCTU A1A2As;
b) npamow A;A;
c) npamoin As;M, nepneHAUKYNAPHOM K NI0OCKOCTU A1ALA3;
d) MJ0CKOCTH, NpoxoaALLen Yepes TOUKy A, nepneHaMKyaspHo Npsamoit AjA;;

2. BbIYUC/IUTDb 3HAYEHUA:

a) CUHYCa YrNa mexay npAmoin A;As v NNOCKOCTbo A1ALAs;
b) KOCMHYCa yrna Mexay KOOPANUHATHOM NA0CKOCTbI0 OXy M NAOCKOCTbIO A1ALAs.

Tema 6. «YpaBHEHUA NOBEPXHOCTEN BTOPOro nopsaaKa»

3apaHue 1.0npeaenntb KOOPAUHATbI LEHTPOB M paguychl chep, 3a4aHHbIX YPaBHEHUSAMM:



a) (x—1)2+(@y+2)2+(z-5)2=9
b) x2+y2+z2—6x+4y+2z—3=0
3agaHue 2. OnpeaennTtb TMN 3a4aHHOM NOBEPXHOCTH.

a) 12x2 + 9y2 + 422 — 36 = 0;
b) z=4—xz

2 2
C) x—+y—=1,
4 9

d) x2—9y2=0
3apaHue 3. HailTn ypaBHeHME NOBEPXHOCTM, NOJYYEHHOM Npu BpaweHun npamoin z = 0 BoKpyr ocun OX.

3apaHue 4. WccneposaTb NMOBEPXHOCTb METOAOM CEYEHUIM M CXeMATUYHO MnocTpouTb ee 36x2 + 16y2 — 9z2 +
18z =09.

3agaHue 5. YcTaHOBUTL GOPMY M CBOMCTBA NOBEPXHOCTU BTOPOTO NOpsiaKa
4x2+9y2 —8x+ 36y +4=0
IIpumep 3K3aMeHAIIMOHHOTO OUJIeTA

BUJIET Ne

1. YpaBHeHMe NPAMON C yrnoBbIM KOIPPULIMEHTOM.

2. WccneposaHue popmbl 3A1MNCONAA MO €r0 KAHOHUYECKOMY YPaBHEHMUIO.

3. [aHbl ypaBHeHUA AByX CTOPOH pomba: x + 2y —7 =0u x+ 2y — 13 =0 wn ypaBHeHue ero guaroHanu
x —y + 2 = 0. Hai'Tn KoopamnHaTbl BepLWINH pomba 1 BbIMUCANTb ero Naowaab.

4. Ynpoctutb obuiee ypaBHEHWE JIMHUM, ONPELENNTb €€ TUM U PACMOIOKEHME HA MJIOCKOCTU U M3006pasnTb

cxemaTtuyHo: 2x%2 + 5y2 + 8x — 10y — 17 = 0.

Kpurepun ouenku

® OUEHKa «oTAnYHO» (5 6annoB) BLICTABAAETCA, €CU CTYAEHT BAaAeeT TEOPETUYECKMMMN 3HAHUAMU U
HaBblkaMM MO peleHnIo 3afayu; Bblbop cnocoboB pelleHMs 3a4adum rPamMoTHbIN; PacCyAeHUA HOCAT
apryMeHTMPOBaHHbIN XapaKTep; MpeasioXKeHHble crnocobbl peleHns 3adadn  MMeoT npodeccUoHaNbHYI0
HanpaB/IeHHOCTb; CTYAEHT NPOABAAET TBOPYECKUIA MOAXOA K PELLEHNIO NOCTaBAEHHbIX 33434, OTCYTCTBYIOT OLLUMBKMY;

® oueHKa «xopowo» (4 6annoB) BbICTABAAETCA, €CAN CTYAEHT BAAAEET TEOPETUUYECKUM 3HAHUAMM U
HaBblKaMM MO pPeLleHuo 3a4a4u; B Bbibope cnocob0B A0Ka3aTeNbCTB U PelleHnA 3a4a4M A0NYCKAaeT He3HauMTe bHble
HETOYHOCTU, PACCYKAEHNA aPTYMEHTUMPOBAHbI; PeLLeHUsA HOCAT OCO3HAHHbIV XapaKTep;

® OlUEeHKa «ygosneTBopuTenbHo» (3 6anna) BbICTABAAETCA, €CIM TEOpPeTUYECKMEe 3HaHuA W
npeacTaBneHUA CTyAeHTa No NPeANoXKeHHOW 3a4a4e HOCAT pa3po3HEHHbIN XxapaKTep; B Bbibope cnocobos pelleHus
3aZa4M AoNyLEeHbl OLWMBKU; pelleHnsa HOCAT OrpaHUYEHHbIN, PENPOAYKTUBHbIN XapaKTep;

® OLEHKa «HeyaoBneTBopuTeabHO» (0 6annos) BbICTaBAAETCA, €CAM CTYAEHT MMEET CYLLEeCTBEHHble
npobenbl B 3HAHWAX M NPEACTABNEHUAX O METoAax peleHus Mo NPeaioXKeHHOW 3asaye; npu Bbibope cnocobos
pelleHns 3a4a4m AONYLWEeHbl OWNBKK; paccyKaeHna 6e3n0KasaTesibHbl.

1. OueHouHble MaTepHAJIbI JJIsl TEKYIEr0 KOHTPOJIA pa3aen «JInHeiinas aaredpa»

1.1. TecTroBbIe MaTEPUAJIBI
BapwmaHrT 1.

3apaHuA ypoBHA A:



1. BbibepuTte eAMHUYHYIO MATPULLY U3 YUCNA NPEAJIOKEHHDIX:

1 1 1 0 0 1
N1 1 1); 3)(0 1 0);
1 1 1 1 0 O
1 0 O 0 1 0

2)(0 1 0); 41 0 1).
0 0 1 01 0
2 1 3
2. YKaxute matpuuy AT, ecam matpuua A=( )
-1 0 1
2 1 3 -1 0 1
1) ( ); 3) ( );
-1 0 1 2 1 3
3 1 2 -1
2)(1 0); 41 0).
2 -1 3 1
3. Bbibepute BeKTOp — cTON6EL, U3 Uncaa npeanoXKeHHbIX MaTpuL,
n@ o0 o 1) nC Dy
0 1
1
2 1) 0
4. Hangute cymmy matpuy, 24 + 5B, ecnn A = 3 5 ,B = 2 3 )
(4 1) (1 -2
35 56 3) 19 31
1) ; ;
(35 —7) (22 1 )
16 25 8
2 ; 4) .
)(13 —8) (5 —1)
" ¢ ¢ _,1 2 -1 .2 1 0
5. Haitpute cymmy matpuu A* + B, ecmim A = (0 1 3 ),B—(0 0 _4)



0 1 -1

3 0 3) ( ;
1) (3  1); 3 3 -1
-1 -1
-1 -1
¢ 0T 5 (3 1)

0 1 -1 3 0



-1 2

6. Haiigute £ ,ecnn A = ( 3 1)
1 4
1) ;
(9 1)
7 0
2) ;
(0 7)

7. Haiigute npoussegeHue matpuuy A - B, ecam A = (

1) npowusseaeHue A - B He onpegeneHo;

2 -8 0
2D (D

-3

1

8. Haitlaute npouseegeHune matpuy 2A - B, ecin A = (2

—6 0o -2
(0 4 0)
-10 -4 -4
-3 0 -1
2)(0 2 0);
-5 -2 =2

3) npousseaeHue 2A - B He onpeaeneHo;

0

0
3) ;
(7 0)
-2 4
4 .
) (g 2)
4 0 1 0

_ O e
=)
-/
>
|
T
[

—6 0 —10
4)(0 4 —4).
—2 0 —4

9. KaK usmeHuTca onpegenutenb Npyu TPAHCNOHMPOBAHUN MaTPULbI?

1) onpeaenuTenb He USMEHUTCS;

2) 3HaK onpegennTena NOMeHAETCA Ha
I'IpOTVIBOI'IOI'IO)'KHbIﬁ,'

10. Bbiuncnute onpeaenutens 2-ro nopagka
1) -7, 2)-5; 3)1; 4)5.
11. Boiuncnute onpeaenutens 3-ro nopagka

1) 98;

-1 -2

3 1

2) -
30;

3) 3HaueHWe onpeaennTens yaBouTcs;

4) onpegenutenb NPUMET 3HaYeHMe, obpaTHoe
UCXOAHOMY.



4) 104.
3) 90;

12. BbibepuTe HEBbIPOXKAEHHYIO MATPULLY M3 YMCA NPeasOXKEHHbIX



1) ; 3) ( );
(—2 8 ) 2 7
3 2 3 1
2) ( ); 4) ()
-6 —4 3 1
3 -2
13. Haiigute MMHOp M3, COOTBETCTBYIOLLErO 3/1IeMEHTa onpegenurens 5 1
1) -2; 3)-5;
2) 13; 4) 5.
-4 2 1
14. Haiigute anrebpanueckoe gononHeHue Az3 COOTBETCTBYIOLLEro 31emeHTa matpuubl ( 0 3 —5)
7 1 -1
1) -18; 3) 18;
2) -19; 4) 19.
x 2 x
31 -1
15. HailguTe 3HaUeHuMe X, peLumns ypaBHeHue ) 1=
10 10
7 3
2) 0; 4) -2
3
3apaHuA ypoBHsa B:
1 0 1
1. HaliguTe matpuuy, o6patHyio ganHoi (2 2 3) (x +2x +x =4,
3 0 4

1 2 3
4 %))gl —5x, +3x, =81,

2. Pewuute cuctemy IMHeNHbIX anrebpanyecknx ypasHeHuit +7x" —x =8

L 1 2 3

-1 2 0 1

3. Bbluncaure onpegenutenb 4-ro nopaaka 2 0 1 -2
1 1 -4 0
-3 2 2 1

BapuaHT 2.



3apaHuna yposHa A:

1. BbibepuTe TPEyronbHY0 MaTPULLY U3 YMC/IA NPESIONKEHHDIX:



1)(0 1 1); 3)(0 1 0);
0 0 1 0 1 0
1 1 1 1 0 1
2)(0 1 0); 4 (0 1 0).
1 1 1 1 0 1
1 0
2. YkaxuTte matpuuy At, ecrumatpyua A=(2  3)
-1 4
1 0 0 1
1)(2 3); 3)(3 2);
-1 4 4 -1
1 2 -1 -1 2 1
2 ; 4 :
) (0 3 4 ) ) 4 3 0)
3. BbibepuTte BEKTOP — CTPOKY U3 Uncaa NpeaoXKeHHbIX MaTpuL,
0
, 3) (0 1);
) () 0
0 1 4) .
y O Y, ®
1 0
o 2 5 _
4. Haiigute pasHoctb matpuy 3A — 2B, ecim A = ( ). B = (0 6 )
-1 4 2 —-10
6 27 2 -1
1) y 3)( );
-7 32 -3 14
9 56 3
2) ( ); 4) ( )-
2 1 -8
-1 2 2 -1 1 1
5. Hangure cymmy matpuy At 4+ B,ecruAd=(0 3 1),B=(2 3 -2)
1 10 0 0 1
-2 3 3 -2 2 1
1) (2 6 -1); 3) (3 6 1)
1 1 1 3 -1 1
-2 1 2
2) (4 6 —1); -2 4 2



0
6. Haligute B2, ecruB = ( 1
-2

-1 3
2 1)
0 0



0 1 9 -2 2 1

1)(1 4 1); 3) (3 6 1)
4 0 0 3 -1 1
-7 -2 -1 -2 4 2

2) (O 3 5); 4 (1 6 1).
0 2 =5 2 -1 1
" .3 1 2

7. Haligute npounssegeHune matpuu A - B, ecind = ( 1 -1

10 10B=( 3)

2 15
3 1 4);

1)(2 1 _3)- ) (—3 —5)

15 4 -5 4) npowusBegeHue A - B He onpeaeneHo;

3 -1 -2
2) .

(4 0 1)

0 2 -2 1 -1 0

A

8. Haiigute npousseaexve matpuy, > *B,ecmAd=(4 0 0),B=(2 1 1)

6 -2 2 -1 0 -2
A
1) npounsseneHne —- B He onpeaeneHo; 3 2 6
2 3) (4 -4 0);
3 1 3 0 -8 —6
2)(2 -2 0); 3 2 0
0 -4 -3 41 -2 -—4).
3 0 -3

9. Kak usmeHnutca onpeaenuTtesib Npu nepectaHoOBKe ABYX ero napasjie/ibHbiX pﬂAOB?

1) onpeaenntenb He UIMEHUTCS; 3) 3HaueHuMe onpeaenuTens yaBouTcs;
2) 3HaK onpeaenuTens NoMeHseTcs Ha 4) onpepenvTenb NPUMET 3HauyeHuMe, obpaTHoe
NPOTUBOMO/OXHbI; NCXogHOMYy.
5 -1
10. Bbiuncnute onpeaenutens 2-ro nopagKa |2 3|
1)-17; 3)3;
2)13; 4) -13.
11. Boiuncnute onpegenutenb 3-ro nopagka
1) 92; 3) 56;

2) 72; 4) 54.



12. BbibepuTte BbIpOXKAEHHYIO MaTPULLY M3 UACNA NPEASIOKEHHDIX.

-1 3 5
4 2 -2
1 4 0



-6 -3 3 -1
1) ( ); 3) )
10 5 2 7
a) 2 3
1 1 -2 3
2) ( );
-8 8
13. HaiiguTe MMHOP M2 cooTBeTCTBYIOLErO 3NIemMeHTa onpeaenuTens | 4 |
2 =2
1) -10; 3) 4;
2) 3; 4) -4.
8 1 -1
14. Haiigute anrebpanyeckoe gononHeHue As; COOTBETCTBYIOLLEro 3nemeHTa matpuupl ( 2 0 6).
-5 3 2
1) 50; 3) -50;
2) 9 4) -9.
2 -1 4
15. HaiiauTe 3HaueHue X, pewus ypasHeHme |[x 3 x| =0
2 0 1
1) 6;
2)9;
3) 18;

4) -18.



3apaHuna yposeHb B:

2 2 3
1. Haiigute matpuuy, o6patHyto aaHHoii (0 4 1)
1 2 2

X1+ 5% + X3 =3,

2. Pewumte cUCTEMY IMHEIHDbIX anrebpanyecknx ypasHeHmit {2x1 — 3x2 + 3x2 = 8,

2X1 + 4X2 — X3 = 0.
3

2 1 -
-1 0 2 1
3 1 1 -1
2 -2 1
3. Bbluncaure onpeaenutenb 4-ro nopaaka
a c 0 0
Nel Matpuua A:(b d 0 0) 6yAeT MMeTb OnepaTop:
0 0 a c
0 0 b d

1) anddepeHumposaHma B npoctpaHctae (xm, xn-1, ...,1) R[x]n B 6asuce;

a b

2) XX (C d) B npocTpaHcTee M2(R) B 6asunce M3 MaTPUUHbIX €OUHNLL

3) X > AXB (A, B— ¢ukcmposaHHble MaTpuLbl) B npoctpaHctee M, (R) B

6asunce, COCTOALEM U3 MATPUYHbIX €ANHWLL.

Ne2./lnHeliHoe npeobpasoBaHue @ B Basuce ey, ey, €3, €4 MMeeT maTpuLy

1 2 0 1
3 0 -1 2
(2 5 3 1)
1 2 1 3

1 0 2 -1 -1 0 3 1 1 0 2 1
2 -3 5 1 2 3 6 2 2 3 5 1
1) );2) )53) )
31 0 2 0 1 0 2 3 -1 0 2
o 1 2 3 0O 1 2 0 1 1 2 3

Ne3 BbibepuTe BEpHbIE YTBEPKAEHUA:

1) cywectsytoT Takme A n B, uto rg (AB)=rg (BA);



2) scerga rank A=rg (ATA);
3) ana ntoboi maTpuubl A HangeTca Takasa matpuua |, uto Al=A, |IA=A, Ha3biBaeMasi eAUHUYHOMN;

4) U3 NMHENHO 3aBMCMMOI CUCTEMbI BEKTOPOB BCErAa MOXHO BblBpaTb HECKO/IbKO TIMHENHO

He3aBUCUMBbIX.

5) Bcerpa rg(?A)=rg A
Ne4. HeBblpoKAeHHOM KBagpaTUYHON GOPMOI Ha3blBaeTCA:

1) HeBbIpOXaeHHaa maTpuua (rgA = n)
2) cummeTpuyHaa matpuua A = (a;) , cocTaBneHHas u3 KoabPULMEHTOB KBaAPaTUYHOW opMbl

3) BbipoxaeHHaa matpuua (rgAd < n)

Ne5 MaKcumanbHoe YNCNO IMHENHO HEe3aBUCUMbIX BEKTOP-CTONBLL0B (CTPOK) Ha3biBaeTcA:
OTBeT: paH20M Mampuuybl.

Neo6 B nnHeitHom npocTtpaHcTee V2 niobble ABa KOM/IMHEaPHbIX BEKTOPA:

Ne7 MaTtpuua A-AA  Ha3blBaeTcA:

1) cO6CTBEHHbIM 3HaYeHMEM MaTPULbI A
2) XapaKTepuctTuieckon gna A

3) COBCTBEHHbIM BEKTOPOM mMaTpuLbl A

Ne8 BbibepuTe BEpHbIE YTBEPKAEHUA:

1)He BCAKas maTpuua c onpeaenvTtenem pasHbim 1, 6yaet opToroHanbHoOM
2) onpeaenvTenb OPTOrOHabHOM MaTpULbl paseH 1

3) BCAKOE OPTOroHasnbHOe npeo6pa3OBaHme HEWN3BECTHbIX ABNAETCA HEBbIPOXKAEHHbLIM

Ne9 Onepatop AHa3blBaeTCA IMHENHbIM, €C/TU BbINOJIHAIOTCA YC/0BUA:

1) G +x2) =4n) +x));



2) A1y =y;

3) oba a3t ycnhosus.
No 10 Kaxkgomy cobcTBEHHOMY BEKTOPY COOTBETCTBYET:

1) KOHeYHOe YMCI0 COBCTBEHHbIX YUCen;
2) eAnHCTBEHHOE COBCTBEHHOE YNCNO;

3) 6eckoHeYHOEe MHOXEeCTBO COBCTBEHHbIX Yncen.

Nol11l [1na HaxoxKaeHMa cCOBCTBEHHbIX YMCen IMHEMHOro onepaTopa :f HeobxoAMMO peLLnTb YpaBHEHME:
1) |A-AE| =0;
2) |A-AE| <0
3) |A-AE| >0.

Nel2 YcTaHOBNEHME COOTBETCTBMA MEXKAY NMHENHBIMU KOMBUHALMAMM BEKTOPOB

a(1;3;-1)um bad (-2; 0; -3) 1 X KoopaMHaTaMMU:

1. 205 — b a) (0; 6; -5)

2.2 +b° 6) (4; 6; 1)

3.5-2b 8) (0; 6; -7)
r)(5;3;5)
A)(-3;-3;-7)

Ne13 Nyctb ¢ (26 ) —nnHelHbI onepaTop. B dopmyne & (2¢) =A (%) umcno A HasbiBaeTcs:

1) cobcTBEHHbBIM 3HaYeHUEM onepaTopa ¢;
2) cobcTBEHHbIM BEKTOPOM onepaTopa ¢;

3) HyneBbIM BEKTOPOM onepartopa ¢.

Nel4 [1na HaxoxKaeHus COBCTBEHHOrO YMcia NMHeHoro onepatopa ¢ (%), KOTOPOMYy COOTBETCTBYET
KBaZpaTHasa matpuua A, Heo6XoANMO peLnTb YpaBHEHUE:

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

3)| AE-A|=-1



Nel5 MHOXecTBO LLenbIX Yncen no GUHapHOM onepaunmn «CioXKeHne» obpasyer:

1) none;
2) apanTMBHYLO abenesy rpynny;

3) noanone.

Ne16. 3apmaHa nnHeliHasa KombuHauma: 0 = k1 + k2 + k3, rae ki= ko= 4, ks = 0. BeKTopb!

1) "MHEeNHOo He3aBUCUMbI;
2) obpasyioT 6asuc npoctpaHcTea Vo,

3) IMHERHO 3aBUCUMbI.

Ne 17 Hantu obuiee pelleHMe B 3aBUCMMOCTM OT NapameTpa
2X1 + SXZ + x3 + 3X4 =2,
4-X1 + 6X2 + 3X3 + 5X4 =4,
4'X1 + 14‘X2 + x3 + 7X4 =4,
2X1 - 3X2 + 3X3 + AX4 =2

oo 43-8BXA _ Ox3 . __ 5 r3 . _ _T
1) " T RERN s 2=t 3 T4 = o5

oo 438\ _ 9xy . __ _5 ry .. _D
HTI=3mn — % V2= T71 =33

. 3=5HA _ ﬂ S 5 I3 . o D
3) L1 = 528 s 2= 1o } 1 T4 = 3o

Ne 18 Kakune cobcTBeHHble 3HavyeHuA bygeT MMeTb MaTpuua

11 -6 2
A=(—6 10 —4)
2 -4 6

1) }\1:18, }\2:6, }\3:3
2) M=4>0, \=6-44/2>0 \3=6+4+/250

3) M=250, A>=2-v/250 \3=2+1/250

Ne 19 OnpefennTb, ABNSETCA I IMHENHBIM 3343aHHOE NOANPOCTPAHCTBO AJ1A YKA3aHHOTo
NPOCTPaHCTBa?

1) /InHeliHOe NPOCTPAHCTBO ONpeaeneHo, Kak MHOMKEeCTBO
reoMeTpUYECcKMX BEKTOPOB. [0ANpPOCTPaHCTBO — MHOMKECTBO BEKTOPOB C Ha4yasioM B Havyane
KOOPAMHAT U NIeXKallMX B NEPBOM OKTaHTE;



2) InHeitHOe NPOCTPaHCTBO ONpeAe/ieHO KaK BCEBO3MOMHbIE CUCTEMbI
AEeNCTBUTENbHbIX YMCeN X=(X1,X2,X3). CIOMKEHNE N YMHOMEHME Ha YMC0 onpeaeneHbl, Kak
X+y=(X1+Y1,X2+Y2,X3+Y3) ax=(ax1,axz,axs). MloANpoCTpPaHCTBO onpeaeneHo, Kak

Z:(OrzleZ)

3) /InHeiHOE NPOCTPAHCTBO ONpeAeeHO Kak BCEBO3MOMKHbIE MHOTOY/IEHbI HE BbilLE NATOM
cteneHn. MoanNpoCTPaHCTBO — MHOFOYNEHbI BUAA aot>+ast>+as

Ne 20 Mpumepamun TMHENHOro NPOCTPAHCTBA ABAAIOTCS:
1) eAVHNYHbIE MATPULLBI OAHOW Pa3mMepHOCTH;

2) HyneBble MaTpULLbl O4HOIN PAa3MEPHOCTH;

3) HeHyneBble MaTPULLbl OAHOWN PasMepHOCTH;

4) KBagpaTHble MaTPULLbI OAHOW pasMepHOCTH;

5) AnaroHanbHble MaTpPULbl OAHOM pPasMepHOCTY.

BapuaHT 1

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

1) 2 2e*

2) Zﬁei%
([ Vs
3) 24/2|cos — —isin _W
\ 4 4)
4) 2\/21(005 3_7r+ isin 3_7[\
\ 4 4 )

3. MNpowusseneHne KoMmnaeKcHbIx uncen z3 =4—i u 2z, =3—71 pasHo ...

1) 5—-30i



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

. TpuroHomeTpuyeckan ¢popma KOMMNEKCHOTO YNCNA, UMEIOLLEro Moay/lb 23 aprymeHT

UMeeT BUA...

1) z= Zﬁ(Cos 7 +isin f)
L 6 6

2) z =\/§(cos z+isinzj
\ 6 6

T T
3) z= 2\/5(005 ——isin —J
6 6
7
4) :2\/3|(COS_+isin5_7[\
\ 6 6 )
Zl
- HactHoe — komnnekcHbixuncen z, =1—-5i n z, =1—-i pasHo....
ZZ
1) 3-2i
2) 2-3i
3) 2+3i
4) 3+2i
J1i
. Hantu |Z|,ecrn z =— +5i:
1) 6
2) 11
3)5
4) J11
1,25i
. KomnnekcHoe uncno 2) 0

1) 0,1-1,7i

T

7



, 2—5i
3+i PaBHoO ...




3)11_.13

8
4) 0,1-1,3i

8. [laHbl ABa KOMNEKCHbIX Yncna: z;, =3—5i u z, =5—4i . Torpa geicTBnuTeNbHaA YacTb

npoussegeHua Z,Z, pasHa...

4) =37

Z,
9. YacTHoe — KomnneKcHbixuncen z1=3—in z =1—7i paBHoO ...
Zl

1) 1-2i

2) —0,4-2,2i
3) 1+ 2i
4) —0,4-2i

10. YcTaHOBMTE COOTBETCTBME MEXAY anrebpanyeckont opmoit KOMNAEKCHOIO YACNA U ero
TPUroHOMeTpUu4eckom Gpopmoin.
1.2=2+2i

2.2=4/3 i
1 .
2 2

OtBeT:

pa s \
A) z=2[cos(— —)+isin(-—) | (2)
6 6 )

B) z= 2(008Z+isin Z]

(4
([ )
Q) z= 2\/7|kcos " +isin ZJ (1)
( i 7\

D) z=|cos(— —)+isin(-—) | (3)
\ 3 3



E) z =(cosz_”+isin 2_”\
L 3 3)

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

1) 4—6i
2) —6i

3) 44
4) 2-8i

12. Anrebpanyeckan ¢opma KOMMNIAEKCHOMO YnCAa, M306PaXKEHHOTO Ha PUCYHKE

¥ a
9l — =
[
|
|
I »
0 1 =
MUmeeT Bua...
1) z=1+2i
2) Z=2+I
3) z=1-2i

4) z=3

13. KomnneKcHble Yncna 3agaHbl TO4KaMM Ha NAOCKOCTH

}i.-.ll

Bl | Al

—

IC] 1D

Tor,a,a KOMNNIEKCHO-CONPAXEHHbIMN YACNaMUN ABNAIOTCA...
1) AuD

2)AunB



3)AucC

4)Duc

( A

14. lecTBUTENbHAA YaCTb KOMMNAEKCHOTO Ynucna Z = | COS — +ijsin —

2

UMeeT Bua...

1) COS7T
T

2) COS —
2

3) cos®

2T
4) cos —
2

15. MpounsseneHne KOMNNEKCHOTO YACAa 7 =4 —3j Ha conpskeHHoe Yucno Z PaBHO...

16. [laHbl KOMNAEKcHble yncna z; =1—i n z, =3+4i.Torpa 3z, — 2z, paBHo...

1) —3-11i
2) 9+5i
3) —3+5i
4) —Ti

e

17. 3HauyeHue komnnekcHoro uncna  (1+i 3)°, BbluncnerHoe no dopmyne Myaspa, paBHO

1) =512
2) 521
3) 521

4) 512

18. [leiicTBUTeIbHAA YacTb KomnnekcHoro uncna (3 + 2i)? pasHa ...

1) 5



19. Ecm T (2) = 222 + 4, Torpa 3HaueHMe NPOU3BOAHOM 3TOM GYHKLMM B TOUKe Z =241 paBHO...

0
1) 8+4i
2) 2+1
3) 4+4i
4) 8+i
20. [laHbl ABa KOMMAEKcHbIX yncna z; =5+4i n z, =5-4i. Torga KBagpaTHoe ypaBHeHMe,
COCTaB/IEHHOE U3 HWUX, UMEEeT BUA:
1) 2> -10z+41=0
2) 22 +102+9=0
3) z2-10z2-9=0
4) z° +10z2+41=0

22=1—i«/§

21:1+i\/_
3

21. laHbl ABa KOMMNIEKCHbIX YMCNa " . Torpa KBagpaTHOE ypaBHEHWe,

COCTaB/N1eHHOEe U3 HUX, uMmeeT Bna.:
1) 22 -22+4=0
2) 22+22-2=0
3) 22-22-2=0

4) 22 +22+4=0

(& . 7V
Z =| COS__ +isin _\
22. ﬂ,eﬁCTBMTEHbHaH YaCTb KOMNNIEKCHOIo yncna K 6 6) nmeert

T
COS —



T
cos® =~

BapuaHTt 2

Zo =3+ 4i

z,=3-2i , paBHo ...

23. NpowusseaeHne KOMMNNEKCHbIX Yncen

1) 17 +6i
2) 1+ 6i
3) 1+18i
4) 17 -18i

24. Mopaynb KOMNIEKCHOTO YMcna 3+4i paBeH...

25. [laHbl KOMNIEKCHbIE Yncna 2, =2~ niz= 3+l .Torpa 22, — 31, paBHoO...

1) —5-17i
2) —5+13i
3) —5+14i
4) —5+3i
i
26. TpuroHomeTpUuyeckana Gopma KOMMNIEKCHOFO YMCNA, MMEIOLLLEFO MOAY /b \/5 M aprymeHT 4 ,

mnmeet sua...

Z= 2(cosir +isin g\|
1) \ 4 4)

Z= 2(cosir —isin zZ)

Jl |



z=ﬂ(cos3—7[ —isin 3_\

3) L4 4 )
z:ﬂ(cosg+isin 3—7ﬂ|

g L 4 4

Z

21=2+51 , 7z, =-1-Ii

22
27. YacTtHoe KOMMIEKCHbIX YNCEN paBHoO....

1) —7-3i
2) 3+7i
3) 3-3i
4) T+T7i

28. KomnnekcHoe uncno £ =1-1 ‘/3 B TPUrOHOMETPUYECKO dopMe UMEET BUS, ...

2(005 5_7T +isin S_ﬂ

1)k 3 3)

4 cosz—ﬂ—ising\

| |
y L 3 3)

/A A
COS™ —1ISIn |

( 7[\

2| cos__ +isin _
gL 3 3

- N\

ZZ
29. YacTtHoe 2 KOMMAEKCHBbIX uncen 41 ==2+1 n % =-4+7i paBHoO ...

Cos —
1) 2

T

cos? ~

2) 2

3) €OS* 7
4) COST

(5 - 20)°

30. ﬂ,eﬁCTBMTeﬂbHaﬂ 4aCTb KOMMNNIEKCHOrIoO 4Yncna pPaBHa...



1) 21



31. KoHel, paauyc-BeKTopa, 3aaatolero komniekcHoe uncno 2= —9+21 newur..

1) Bo BTOpOW YeTBepTH
2) B nepBoli yetBepTn
3) B TpeTbelt yeTBepTH

4) B yeTBEpPTOM YeTBEPTU

32. KomnnekcHble ucna 21 n 22 3a4aHbl COOTBETCTBEHHO PafMyC-BEKTOPaMM oM, u OM, .

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

Toraa cymma Lt , 3anMcaHHaa B anrebpamyeckon opme, UMeET BUA...

1) —2+3i
2) —3+2i
3) 1+1

4) 2i

2+ 27

33. AprymeHT KOMMAEKCHOro Yncna paBeH...
T

1) 4
3z

2) 4




34. MpousseaeHMe KOMNAEKCHOrO Yncna £ =1-2i N CONPAMEHHOro Yncia Z pasHo ...

1) 5
2)-3
3)-5
4) 1-4i

35. [leicTBMTENbHBIMU PELIEHNAMM YPaBHEHMUSA (L+)x+(1-1)y =3I ABNAOTCA...

1)le, y=2
2)x=2, y=1
3)x:3, y=0
4)sz, y=3

Zy =243 zZ3=5-4

36. JaHbl ABa KOMMNAEKCHbIX YnCna: . Torga gencTBuTe/IbHan 4acTb

2123
npounsseaeHuA paBHa...

4) =2

-\ 8
V2 +i
37. 3HayeHne KOMNIeKCHOro Ymcna ( ) , BblumMcneHHoe no popmyne Myaspa, pasHo...

1) 81
2) -81
3)24
4) 24

_ 2 _ i
38. 3HayeHue PyHKLMMK f(z) =z B TOUKe Zo =3+2 paBHo...

1) 7+12i



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

39. YcTaHOBUTE COOTBETCTBUE mexagy KOMnaeKCHbIM HACTIOM U €ro aprymeHTom

l'ﬂlll'i'l'l.
2.’\III'§_I.

4~ B

OTtBeT:

oy

(1)

40. Haitu pastocts * ~ Y U3 ycnoBus paseHcTBa ABYX KOMMAEKCHbIX YNCEN:

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

4)9

41. Ecm 2=2+3I , TO COMpPAXEHHOE eMy KOMIM/IEKCHOe Yncio Z paBHo...



1) 3-2i
2) 2-3i
3) —2+3i
4) 3+ 2i

42. YCTaHOBUTE COOTBETCTBME MEXKAY anrebpanyeckoin Gopmoit KOMMNIEKCHOTO YMCAa U ero
TpUroOHOMETpUYEecKoi popmoit

z=1+i£
1) 3
2) Z=1+I
3) 2=-2+i-243
OrserT:

7 =4{003(— g)+i5in(—g))
A) \ 3 3
z :4I/c032—7r +isin 2—”\

y L3 3)
2 ( )

3lcos _ +isin_ |

g 3 U 6 6)
Z= 2(cos— +isin z)
AU
D) (2)
z:\/gl(cos— +1sin Z\|
E) \ 6 6)
43, [1aHbl ABa KOMNAEKCHbIX YM1Caa z,=1+ i\/g n = 1- iﬁ . Toraa KBagpaTHoe ypaBHeHUe,

COCTaB/1eHHOEe U3 HUX, uMmeeT Bna.:
1) 22 -2z+4=0
2) 22 +22-2=0
3) 22-22-2=0

4) 22 +2z2+4=0

T 2
z =|(cos_ +isin 3\



44, ﬂ,emCTBMTeﬂbHaﬂ 4aCTb KOMMNNIEKCHOrIO 4Yncna K 6 6) nmeet



2)

3)

4)

T
Cos™

Vs
cos? =

T
COos™

6

T
cos? =

6
Kputepum oueHKu:
-OLLeHKa «OT/IMYHO» BbICTABNAETCA CTYAEHTY, €CIM BbINOAHEHbI, BEPHO - 86%-100 %;

-OLLEHKA «XOPOLLO»- BbINOJIHEHbI BCE 334aHMA, HO AONYCTUA OWMOKM B peLeHUM 3a4aHUi,
nmbo HepoueTbl, ecan BbiNoAHeHO 71%-85%;

-OLEHKA «yA0BNETBOPUTENbHO»- BbINOJHEHbI BCE 3afaHWUA, AOMYLWEHbl OWWOKM 3a[aHUAX,
BbINOJIHEHDbI, BEPHO -51%-70% .....vvvvrrrnirinininininininnnrnrnnninininrnrnnnin. ;

-OUEHKa «Heya0B/1eTBOPUTESIbBHO», €C/IN BbINOJIHEHO, BEPHO, MeHEE NOJI0BUHDbI 3ap,aHm71 -0-

1.2. BonpochI 1151 codece10BaHUsI

Paspenlun2.

MHoKecTBa. Anrebpaunyeckue cTpyKTypbl. Matpuubl. Onpeaenutenn. C/IAY

W N A WNE

b
= o

12.
13.
14.
15.
16.
17.
18.
19.
20.

MHoxecTBa. Onepaunn Hag, MHOXeCTBaMMU.

CBoiicTBa onepaLmii Haf, MHOXeECTBaMM.

Anrebpanyeckune onepaumu, rpynnol, Konbua, nons. (Obwme ceeaeHun)
Obuwme cBegeHNA O MATPULLAX.

CnoKeHue 1 yMHOXeHMe MaTpuLLbl Ha YUCAo.

JInHeHble KOMBUHaUUM CTONBLOB (CTPOK) MaTpuLbl.

YMHOXeHWe maTpul,

dnemeHTapHble Npeobpa3oBaHUA MaTPULbI.

Onpepenutenu n anrebpanyeckme 4ONONAHEHUSA.

MuHopbI M anrebpanyeckme AONONHEHUSA.

PasnoxeHua onpeaennTens no cTpoke nam ctonbuy. Teopema Jlannaca
BbluncneHune onpeaenutenen.

PaHr maTpuLbl 1 ee CBOMCTBA.

O6paTHaa maTpuLa M NOPAAOK ee NoAyYeHuA

CucTembl IMHEMHbIX YPaBHEHWA.

KpuTepuit COBMECTUMOCTM CUCTEMbI IMHEWHBIX ypaBHeHU (Teopema KpoHekepa-Kanennnm).
MeTopa Maycca.

PeweHwne C/1AY c nomoubio popmyn Kpamepa.

PeweHwne C/1AY meToaom 06paTHOM MaTpuLibI

MpocTeliwme MaTpUYHbIE YpaBHEHUA.



21. OpgHoOpoAHble CUCTEMbI IMHEMHbIX YPaBHEHUNA.

Pasgen 3.

BeKTOpHble NPOCTPAHCTBA. JIMHeliHble onepaTopbl

oukwnN

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

20.

21.
22.

OnpeaeneHne AMHeHoro NpocTpaHcTea. Mprumepbl AMHENHbIX NPOCTPAHCTB.
JINHeNHO 3aBUCMMbIE U INHENHO HE3aBUCUMBbIE CUCTEMbI BEKTOPOB.

KpuTtepuin nMHeHOM 3aBUCMMOCTMU.
JocTaTouHble YC1I0BUA TMHENHOM 3aBUCMMOCTH.

OnpepaeneHne 6asnca NPoCcTpaHCcTBa. PasamepHOCTb NPOCTPaHCTBa.

KoopanHaTbl BEKTOpa B AaHHOM H6a3mce. KoopamHaTbl CyMMbl BEKTOPOB, NPOM3BEAEHUA BEKTOPA
Ha yucno.

MaTpuua nepexoga oT ogHoro 6asvca MHEMHOro NPOCTPaHCTBa K gpyromy. MpeobpasosBaHue
KOOPAMHAT BEKTOpa Npu nepexone oT ogHoro 6asuca K gpyromy.

OnpegeneHve noAnNpPoOCTPaHCTBA JIMHEMHOro npocTpaHcTBa. [pumepbl  NOAMNPOCTPAHCTB.
JInHeliHble 060/104KKN CUCTEMbBI BEKTOPOB. Teopema 0 pasMmepHOCTU IMHEMHON 060/104KN.
N3oMopdM3M NMHERHBIX MPOCTPAHCTB.

EBKAINAOBLI M YHUTAPHbIE NPOCTPAHCTBA. Mpumepsl. JIMHEHbIe HOPMMPOBaHHbIE MPOCTPAHCTBA.
OpToHOpMUMpOBaHHanA cuctema. OPpTOHOPMMPOBAHHbIN Basuc.

MoHATME NIMHEeMHOro ornepaTopa M OCHOBHble oOnepauuu Hag HUMK. [pumepbl JIMHENHbIX
onepaTtopos. JInHeltHoe NPOCTPaHCTBO L(X,y).

O6paTHbIN onepaTop 1 ero ceoiicTea. Kputepuii o6paTtmmocTv IMHENHOTo onepaTopa.

MaTpuua MHenHoro onepatopa. lNpeacrasieHne MHEMHOro onepaTtopa B gaHHOM 6asuce npu
nomolwM maTtpuubl. MaTpuua CcyMmbl OMepaTopoB, MNPOU3BEAEHMEe onepaTtopa Ha 4YuMCno,
npousseseHMe onepaTopoB 1 obpaTHble onepaTopsbl. Mpumepsbl.

MNpeobpasoBaHWe MaTpuLbl onepaTopa Npu nepexoge OT ogHoro 6asmca K gpyromy.
OnpeaenuTtenb IMHEWHOro onepaTtopa.

CobcTBEeHHblE BEKTOPbl M COBCTBEHHbIE 3HAYEHUS NIMHEMHOro onepaTopa. XapaKTepucTuyeckoe
ypaBHeHMe. Teopema 0 HaxoXKAEHUN COBCTBEHHbIX BEKTOPOB JIMHEMHOrO onepaTopa.

CBoiicTBa cO6CTBEHHbIX BEKTOPOB /IMHEMHOrO onepaTopa.

MpuBeaeHne MaTpuLbl TMHEMHOrO ONepaTopa K AnaroHabHOMY BUAY.

JNInHenHble dopmbl B IMHEMHOM MpocTpaHcTBe. MpeobpasoBaHne Ko3ahpPULUEHTOB NMHENHOM
dopmbl Npu nepexoge K HoBomy 6asucy.

KBagpaTuuHble ¢opmbl B JIMHEMHOM MpocTpaHcTBe. MpuBedeHMe KBaApaTUdHOW Gopmbl K
AnaroHanbHOMY BUAY MeToaoMm JlarpaH:Ka.

3aKOH MHEePUUU KBaApPaTUUHbIX GOPM.

Knaccudukauma kBagpatuuHbix popm. Kputepuin Cunbeectpa.

Paspgennbi IV, V, VI

KomnnekcHble uncna. lpynnsbl, Konbua, nonsa. Konbuo mHorouyneHos

TR W e

6.

Yncnosoe nosne. MNose KOMMNIEKCHbIX YNCEN.

Anrebpanyeckas ¢opma KOMMNIEKCHbIX YnCen.

Onepaumn Hag KOMMNEKCHbIMK YNCTaMK B anrebpanyeckoin popme

lfeomeTpuyeckoe npeacTaBAeHne KOMMNJIEKCHbIX Yncen

Mepexon oT anrebpanyeckoit popmMbl KOMMAEKCHbIX YNCEN K TPUTOHOMETPMYECKOM M NOKa3a
TeNbHOM

Onepaunn Hag KOMMAEKCHbIMW YMCIaMU B TPUFOHOMETPUYECKoMN dopme.



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

9. UsBneyeHme KOPHA U3 KOMMIEKCHOro Yncna
10.BuHapHble onepauuu.

11.Anrebpanyeckue onepauymm

12.MoHATMA: rpynna, noayrpynnbl.

13.AKcnombl rpynnel

14.MoHATUA: HENTPANbHbBIE U CUMMETPUYHbIE IEMEHTDI.
15.MoHATHe: romomopduram, nsomoppusm.
16.0npegeneHuve n obuime CBOMCTBA KoJiell.
17.AKcMomaTtmKa Konbua

18.fomomopdusmsbl Kosel,. Tunbl Kosel.

19.MoHATHe nona. XapaKTepuUCTUKM NoAA.
20.AkcmMomaTtmka nons

21. MHOro4YneHbl OT O4HON NepemeHHON.

22. [eneHne MHOro4seHos.

23. Teopema besy

24. KopHW MHOroyneHa

25. KpaTHble KOpHW MHOroYaeHa

26. Cxema lopHepa

27. MHOrouneHbl OT HECKOJIbKMX NEPEMEHHbIX, CUMMETPUYECKME MHOTOUYNEHDI.
28. MHorouneHbl Hag YNCNOBbIM MONEM.

Kputepum oueHku:

- OUEHKa «OT/IMYHO»  BbLICTABAAETCA CTYAEHTY, €CAM OH MpPOSABWA  BCECTOPOHHEE,
CUCTEMATUYECKOE W TNybOoKOoe 3HAaHWME MaTepuasnoB WM3YYEHHOM OUCUMMNAUHBI, YMeHWe cBoHOAHO
BbINONHATL 334aHUA  NPeayCMOTPEHHON MNPOrpammoin, YCBOMBLUMI OCHOBHYHO M 3HAKOMbIN C
OONONHUTENIbHON IUTEpPaTypPOi, PEeKOMEeHLOBAaHHON Mporpammoi. Kak npaBu/io, OLEHKA «OTANYHO»
BbICTAaBNAETCA CTYAEHTY, NPOSBMBLUEMY TBOPYECKUE CMNOCOOBHOCTM B MOHUMAHWUWU, MU3NOKEHUU W
MCNO/Ib30BaHUN MATEPMANIOB U3YYEHHON ANCUUNAUHDBI, 6e3yNpeyHo OTBETMBLUEMY Ha BOMPOCHI;

- OUEHKa «XOpoLo» BbICTaBNAETCA CTYAEHTY, NOKa3aBlWeMY cMcTEMaTUYECKNI XapaKTep 3HaHUN,
no AaucuunanHe, oTBeTuBlleMYy Ha BCe BOMPOCHI 6VII'IeTa, HO Agonyctusuwiemy npm 3TOM
HenpuHuunuaabHbie OUJVI6KM;

- OLEHKA «Yy[OBNETBOPUTENbHO» 3aCNYKMBAET CTYAEHT, OOHapYKMBLWWIA 3HaHWE maTepuana
N3YYEeHHOW AUCUMNIMHBI B 06beme, Heob6xoaAMMOM AN AanbHenwel yuyebbl M NpeacTosLieit paboTbl No
npodeccnn, CNpaBAAIOWNIACA C BbIMOJAHEHMEM 3a4aHWNIA, NPeayCMOTPEHHbIX MPOrPamMMOi, 3HAKOMbII C
OCHOBHOM nnTepaTypon, pekomeHA0BaHHOM nporpammon. Kak npasuo, OLEHKa
«yO0BNETBOPUTE/IbHO»  BbICTaBAAETCA CTyAeHTam, JAONYyCTUBLUMM MOrPELHOCTb B OTBETe Ha
TEOpeTUYeCcKMe BOMPOCbI WM/MAM NpPU  BbINOAHEHUM MPAKTUUYECKMX 3agaHWi, HO 06/1agatowmm
Heo6X0AMMbIMWU 3HAHUAMM ANA UX YCTPAHEHUA NoA, PYKOBOACTBOM npenogasaTens, iM60 HeNpPaBUIbHO
BbIMNO/IHMBLUEMY MPaKTUYECKOE 3ajaHMe, HO MO YKasaHWio npenojasaTens BbIMOAHWMBLUMM Apyrue
3aZaHnA M3 TOrO Xe pasaena ANCLUMNANHDI;

- OUEHKa «HeyAOB/METBOPUTE/IbHO» BbICTABAAETCA CTYAEHTY, OOHAapyXuBLIEMY CepbesHble
npob6aembl B 3HaHNAX OCHOBHOMO MaTeprana U3y4eHHOM AUCUMNANHBI, 4OMYCTUBLIEMY NPUHUMMMANbHbIE
OWWBKM B BbINOAHEHWM NPEAYCMOTPEHHbIX MNporpaMmon 3agaHuit. Kak npaBuno, OLEeHKa
«Heya0BNETBOPUTEIbHO» CTaBUTCA CTyAEHTaM, KOTOpble He MOryT MPOAO/KUTb 0bydyeHne wuaun
NPUCTYNUTbL K NPOPECCUOHANBHOMN AeATE/IbHOCTM N0 OKOHYaHMM By3a 6€3 fL0NO0JHUTE/IbHBIX 3aHATUIA MO



COOTBETCTByI'OLLI,el‘/‘I ancunnanHe, He oTBETUBLLNM Ha BOMPOCHI bunetau A0ONO/NIHUTENIbHbIE BONPOCHI, U
HENPaBW/IbHO BbINOJ/IHNBLUEMY NPAKTUYECKOE 3a4aHNeE.

OueHKa «Hey40BNEeTBOPUTENbHO» BbICTAB/IAETCA TAKXKe eCAun CTYOEeHT:
- nocne Ha4vyana CO6ECEAOBaHMﬂ (KO!'II]OKBVIyMa) OTKa3a/iCA ero c4aBaTb;

- Hapywun npasuna caadm cobecesoBaHusA (KONNOKBMYyma) (cnucbiBas, NoacKasbiBas, obmaHom
NbITaNCA NOAYYUTb BONEe BbICOKYIO OLLEHKY U T.4.)

1.3. Kpurepun ouenku pedepara

- OUeHKa «OTAMYHO» (5 6annoB) BbICTABAAETCA, €CAWM  CTYAEHT BAAAEET 3HaHWAMU W
npeACTaBAEHUAMM MO PeLEeHNIo 3aa4n; BbI6op crnocobos pelleHns 3a4aumn rpamoTHbIN; PacCyKaeHNs
HOCAT apryMEeHTMPOBAHHbIN  XapaKTep; NpPeA/IoKEeHHble Cnocobbl peleHWA 33ajaunM  UmeloT
NpodeccroHaNbHYI0  HaMpaBJEHHOCTb; CTYAEHT NpPOABAAET TBOPYECKUI MOAXOH K  PeLleHuto
NocTaBNeHHbIX 33/,a4, OTCYTCTBYIOT OLUIMOKM;

- OLEHKa «XopoLo» (4 6ann03) BbICTaBNAETCA, €CAnM CTyAeHT Bhageer 3HaHuAMUN U
npeacraBneHnaAMM Nno peweHno 3agaydn; B Bbl60pe cnocobos peweHnAa 3ada4vynm  OonycCKaer
He3Ha4ynTebHble HETOY