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PabGouass mporpamma muctmmuimabl b1.B.02 «Jluneitnas anreOpa u aHanuTHYeCKas
reoMeTpus» cocTaBieHa B cooTBeTcTBHM ¢ TpeboBanusiMu OI'OCBO mo nampaBieHuio
noarotoBku  09.03.02 «UuHpopmanmoHHbIE CHUCTEMBI M TEXHOJOTUM», MNPOQUIIb
«MH(POPMAIIMOHHBIE CUCTEMBbl U TEXHOJIOTHUY» YTBEPKIACHHOTO MPUKa30oM MUHHUCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit deneparuu ot «19» centsaopst 2017 r. Ne 926.

[Iporpammy cocraBuia: Anboraunea M.M

[Iporpamma omoOpeHa Ha 3acemanuu Kadeapsl «MHbOpMAaMOHHBIE CHCTEMBl U
TEXHOJIOTHI

[Ipotokon Ne 9 ot «20» mas 2024 roga
[IporpamMma ooOpeHa YueOHO-METOAMUECKONH KOMHUCCHEH (DU3MKO-MAaTeMaTHYECKOrO
dakynbTeTa

ITpotokos Ne 9 ot «22» mas 2024 rona



1. Heau ocBOeHNUS THCHUTIIAHDI
LenssMu 0CBOCHUS AUCUUIUIAHBL (MOys) «JInHeitHas anreOpa U aHAIUTHYECKask TEOMETPHSI»
SBJIAFOTCSL:

- OBJIaA€Th OCHOBHBIMH ME€TOdaMU COBpeMeHHOfI aJ'Il"e6pBI;

- IproOPECTH OMBIT MCIIOIB30BaHMS aNreOpanyecKux METOAOB B IPOLECCE PELICHUs 3amad

CMEXHBIX MAaTEMAaTUUYECKUX TUCIHUIUIMH (T€OMETPUH, MaTeM. aHaJIu3a U T. 11);

- IIOJIYYUTBh IMPEACTABIICHHUE O POJIU anre6pLI B CUCTEMC MAaTEMAaTUYCCKOI'O 3HaHWA U IMCPCIICKTUBAX

€C IIPUMCHCHUA B €CTCCTBCHHBLIX U T'YMAaHUTAPHBIX HAayKaXx;

- OBJIaACTh MC€TOJaMH aHAJIUTUYECKOM TreoOMCTpPHHU.

Ilepeyenbp npodecCHOHAIBHBIX CTAHAAPTOB, 0000LIEHHBIX TPYAOBBLIX (YHKIUI UM TPYIOBBIX
(yHkumii, COOTBETCTBYIOIIUX NPO(eCCHOHATbHOM 1eITeJIbHOCTH BbIIYCKHUKOB.

B pamkax ocBoeHHs! JaHHOW MpOrpaMMbl OakalaBpuara BBITYCKHHUKH T'OTOBSTCS K PEHICHHUIO 3ajad
MpoeCcCHOHANBEHON JIeSITEIbHOCTH CIIEYIOINX THIIOB: TPOHU3BOACTBEHHO-TEXHOJIOTHUECKHHA, MPOCKTHBIN,
HAay4YHO-UCCIIEOBATEIBCKHUI.

Ilepeuens 3a1a4 npogecCHOHAIBHOM AeATEJIbHOCTU BbIIYCKHUKOB:

ObaacTb Tunsl 3aga4 3agaun O6bexThI MpoecCHOHANTLHOM
NnpogecCHOHANIBHOK | MPOdeCcCHOHAIBHO npogeccuoHaILHOM AesiTeIbHOCTH (WIH
JAesiTeIbHOCTH i AeATeJbHOCTH 00J1aCTH 3HAHNSA)

(o Peectpy JAesITeIbHOCTH

MunTpyna)
06 Cas3b, [TpousBoacTBeHHO- | MHTETparus mporpaMMHBIX MpoTrpamMMHOe 0OecTrieueHre
UH(OPMALMOHHBIE U |TeXHOIOTHYECKHUI MOAYJIEH U KOMIIOHEHT WH(POPMAIMOHHBIX CHCTEM
KOMMYHUKAIIUOHHBIE

ObecneueHne QyHKIIMOHUPOBAHHS |0a3bl TAHHBIX M XPaHHIIHILA
0a3 JaHHBIX, PEIOTBPAIICHHC MHpOPMAIHHL.

HOTEPh U MOBPEXKICHUI TaHHBIX,
obecrieueHre HHPOPMAIIMOHHOM

TCXHOJIOTHH

6e30macHOCTH

BrmonHenne padot 1o co3aannio | WHGOPMAIMOHHBIE CUCTEMBI U
(Monuburanmm) n TEXHOJIOTUH
COIPOBOXAECHUIO

nH(OPMAIIMOHHBIX CHCTEM



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6

YrpasiieHue mporpaMmMHO-
arnmnapaTHbIMU CPEACTBAMU
MH(POKOMMYHHUKAITUOHHOM
CHCTEeMBI OpTaHu3aInH,

aJIMUHHUCTPUPOBAHUE CETEH

CCTU U TCIICKOMMYHUKAIIUN

IIpoexTHbI Pazpabotka TpeboBanuii u porpaMMHOE 00ecTIeYeHUE
NPOCKTMPOBAHUC ITPOIPAMMHOTO HH(POPMAITMOHHBIX CHCTEM;
obecrieueHus HPOEKTHI B 0071aCTH

MHQOPMAITUOHHBIX
TEXHOJIOTUH
YnpasieHue NpoeKTaMu B IIPOCKTHI B 0071aCTH
obnactu I/IH(bOpMaHI/IOHHI)IX I/IH(I)OpMaHI/IOHHHX
TEXHOJIOTHH TeXHONOTHiA
KonuenTtyansHoe, IIPOCKTHI B 001aCTH
(I)YHKHI/IOH&HI)HOC M JIOTHYCCKOC HH(prMaHHOHH]JIX
MPOEKTUPOBAHUE CUCTEM MANIOTO | roxHoTOrMi
Y CpefHero Macirada u
CJIOXHOCTH
Jlornyeckoe 1 pyHKIIMOHATIBHOE | MPOCKTHI B 00IACTH
CO3J1aHHEC KOMIIJIEKCa IIporpamMmm I/IH(i)OpMaHI/IOHHLIX
TEXHOJIOTUH
OreHKa 103a0MIINTH TU3aliHa uHTEpdeHch
MHTEP(ENCOB MHPOPMALMOHHBIX | HH(OPMALMOHHBIX CUCTEM
CHUCTEM
40 CkBo3znble BUabpl |HayuHo- UccnenoBanue Moaene u nH()OPMAIMOHHEIE CUCTEMBI H
Mpo(eCCHOHATIBHO  |UCCIICAOBATEILCKHUI | METONOB MH(pOPMALMOHHBIX TEXHOJIOTHU

¥ eI TEJIbHOCTH B
MPOMBIIIIIIEHHOCTH
(B chepe
OpraHu3alyu 1
MPOBEACHUS
HAY4HO-
HCCIIEI0BATEIbCKH
X U OIBITHO-
KOHCTPYKTOPCKHX
paboT B obiactu
WHPOPMATUKH U
BBIYUCIUTEIHHON

TEXHHKH)

CUCTEM U TEXHOJIOTUH

[Tepeyens NpodecCHOHABHBIX CTAaHIAPTOB, COOTBETCTBYIOIIUX PO(HECCHOHATBHOM IESTENEHOCTH
BBIITYCKHUKOB, OCBOMBIIIMX NIPOTpaMMy OakanaBpuara 1o HanpasieHuto moarotosku 09.03.02
HNudopmannonnbie cCHCTeMbI M TEXHOJIOTHM:




Kon
npodecc
MOHAJIbH
oTOo
CTaHIapT
A

HaumenoBanue 061acTu mpodhecCHOHANTBHON IEATeIHOCTH.
HaunmMeHnoBanwue mpodeccHoHaAILHOTO CTaHIapTa

06 CBs13b, UH(OPMAIMOHHBIE H KOMMYHHKAIIMOHHbIE TEXHOJIOTHH

06.001

[Ipodeccuonanpheiii cranmapt "[IporpaMMucT”, yTBepkKICHHBIN MpUKa3oM MUHHUCTEpCTBA Tpya
U conmanbHOM 3amuTel Poccuiickoit @enepanun ot 18 Hos0ps 2013 r. N 6791 (3apeructpupoBan
MunucrepctBoM roctuiimu Poccuiickoii ®@enepanuu 18 nexadbps 2013 r., peructpanuoHHbii N
30635), ¢ W3MEHEHHEM, BHECEHHBIM MPHKa30M MHHHUCTEPCTBA TPyda W COLHAIBHOW 3aIlUThI
Poccuiickoii ®enepanmu ot 12 mexabps 2016 r. N 727 (3aperucTpupoBad MHHHCTEPCTBOM
toctunmu Poccuiickoit @eneparun 13 suBaps 2017 r., peructparmonnsiii N 45230)

06.011

[Ipodeccnonanbupiii  cranmapt "AaMuHHCTpaTop 0a3 [OaHHBIX', YTBEP)KICHHBIH MPUKA30M
MunncrepcTBa TpyAa U COIMANbHOI 3amuTsl Poccuiickoit @eneparym ot 17 centsops 2014 r. N
647u (3apeructpupoBad MuHHCTEPCTBOM IocTUIn Poccuiickoit ®eneparuu 24 Hosiops 2014 r.,
peructpaunonnbiii N 34846), ¢ u3MeHEHHMEM, BHECCHHBIM INpHKa3oM MUHHUCTEpCTBAa Tpyaa H
couuansHoOH 3ammThl Poccuiickoit ®enepannu ot 12 nexabps 2016 r. N 727H (3apeructpupoBaH

MunuctepcTBoM octuniuu Poccuiickoii @eneparuu 13 ssaBaps 2017 r., peructpaninoHHbid N
45230)

06.015

[Mpodeccnonanphpiii cranaapt "Crenuanruct mo HHPOPMALMOHHBIM CHCTeMaM'"", YTBEPKICHHBIH
mprKa3oM MUHHUCTEPCTBa TPpyAa U conranbHOM 3amuThl Poccuiickoit deneparun ot 18 HOSIOps
2014 1. N 896H (3apeructpupoBan MunuctepcTBoM tocTunnu Poccuiickoit @eneparyu 24 nexadpst
2014 r., peructpanuonHbiii N 35361), ¢ u3MeHeHHEM, BHECEHHBIM MTPHUKa30M MUHHUCTEPCTBA TPya
1 conuanbHOM 3amuThl Poccntickoit deneparun ot 12 gexabps 2016 r. N 727H (3apeructprupoBaH

MunuctepcTBoM roctuiuu Poccuiickoit ®enepanuu 13 suBaps 2017 r., peructpannoHHbI N
45230)

06.016

[IpodeccuonanpHbIil cTanAapT "PyKOBOIUTENH TPOSKTOB B 001aCTH MH(POPMAIIMOHHBIX
TEXHOJIOTHI", yTBepACHHBIN MprKkazoM MUHHCTEPCTBA TPYAA U COLMANBHOMN 3aIlUThI
Poccuiickoii ®eaepannu ot 18 HOs0pst 2014 1. N 8931 (3apeructpupoBad MUHHCTEPCTBOM
toctuiuu Poccuiickoii @enepannu 9 nexabps 2014 r., perucrpanuonssiii N 35117), ¢
W3MEHEHHEM, BHECEHHBIM IPUKa30M MUHHUCTEPCTBA TPY/a U COLMAIBbHOM 3auThl Poccuiickoi
®eneparuu ot 12 aexadps 2016 r. N 7271 (3apeructpupoBaH MHUHHUCTEPCTBOM FOCTHIINU

Poccuiickoit ®enepanuu 13 suBaps 2017 ., peructpannonusii N 45230)

06.022

[Ipodeccnonanbhpiii cranaapT "CHUCTEMHBIN aHATUTHK'", YTBEP K ICHHBIN prKazoM MUHHCTEPCTBA
TpyJa u conmanbHou 3ammuThl Poccuiickoit @eneparmu ot 28 okTsa0ps 2014 . N 8091
(zapeructpupoBan MunuctepcTBoM roctuiuu Poccuiickoii denepariuu 24 vosiops 2014 .,
peructpaunonsbiii N 34882), c usMeHeHneM, BHECEHHBIM ITpUKka3oM MUHHCTEpPCTBA TpyAa U
connanbHOH 3amuThl Poccuiickoit @eneparuu ot 12 nexadps 2016 r. N 7271 (3apeructpupoBan

MunucrepctBoM toctuimu Poccutickoit @eneparuu 13 suBapst 2017 1., peructpaidoOHHBIAN
45230)

06.025

[podeccronanbusplii cranmapt "CrienuancT 1Mo Au3aifHy rpaguecKiX | MOJIb30BaTeIbCKHX
nHTep(ericoB", yTBEPKICHHBIN MPHUKa30M MUHUCTEPCTBA TPYa U COMMATHHON 3aIIHUTHI
Poccuiickoit @enepanyu ot 5 okta0ps 2015 r. N 689H (3apeructprupoBan MuHHCTEPCTBOM
toctunmn Poccuiickoit @enepartun 30 oxss6pst 2015 1., perucrpanmonnsiii N 39558)

06.026

IIpoeccuoHanbHbIN CTaHAapT "CUCTEMHBIN aIMHUHUCTPATOP MH()OPMALMOHHO-
KOMMYHHKAIIMOHHBIX CUCTEM', YTBEPXKJIEHHBIM MpHKa3oM MUHHCTEpCTBA TpyJa U COIHATLHOM
3ammTel  Poccuiickoii @enepammu or 5 okradps 2015 r. N 684n  (3aperucrpupoBaH

MI/IHI/IS)TepCTBOM toctuuun Poccuiickoit ®enepaunu 19 oxtsa6pa 2015 r., perucrpauuoHHbil N
39361

08.007

IIpodeccnonanbeiil cTaHAapT «CHENHAINCT Ka3HA4YeWCTBa OaHKa», YTBEP)KICHHBIM IPUKA30M
MuHuCcTepCcTBa TpyAa U couualbHON 3ammThl Poccuiickoit @enepanuu ot 9 mronst 2018 roga N
456H https://profstandart-rosmintrud.ru/reestr-profstandartov/. (3apeructpupoBad B MUHHUCTEPCTBE
toctuiu Poccuiickort @enepannu 26 urons 2018 roxa, perucrparmonnslit N 51705)

40 CxkBO3HbI€ BUAbI NPO(QecCHOHATILHOMN 1eATeJIbHOCTH

40.011

[Ipodeccuonanbupiii  cranmapt «CrnenuanucT MO HAayYHO-MCCIENOBATEIILCKUM U OIBITHO-
KOHCTPYKTOPCKHM pa3paboTrkam» (¢ nameHeHusimunal2 nexabpst 2016 rona), yTBep:KaeHHBIN



https://sudact.ru/law/prikaz-mintruda-rossii-ot-18112013-n-679n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-17092014-n-647n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-18112014-n-896n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-18112014-n-893n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-28102014-n-809n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-05102015-n-689n/professionalnyi-standart/
https://sudact.ru/law/prikaz-mintruda-rossii-ot-05102015-n-684n/professionalnyi-standart/
https://profstandart-rosmintrud.ru/reestr-profstandartov/

npuka3zoM MUHHCTEpPCTBA Tpyda M COMHabHON 3ammThl Poccutickoit denmeparmu ot 4 MapTa
2014r. Nel21u(3apeructpupoBan MunuctepcTBoM foctuiinu Poccutickoii @eneparim 21.03.2014,
peructpauronHsiii Ne31692)

HaunmMeHoBaHue JOKYMeHTa Kon HaumenoBaHue 0a30B0#i rpynnbl, 10JLKHOCTH
(mpogeccnu) MM CIENUATBHOCTH

(HaumeHo8aHUe 8UOA NPODECCUOHATLHOU 0eAMENbHOCU)

OK3 2132 Ipoepammucmol
2131 Paszpabomuuxu u ananumuxy KoMnolomepHuLx
cucmem

H HH /1) H

OK3 2139 Crneyuanucmol N0 KOMIIOMEPAM, He 8ouleouue 8
opyeue zpynnbl

(HaumeHnosaHue 3u0a npod)eccuOHMbHou Oe;zmeﬂbﬁocmu)

OK3 1236 Pyxosooumenu noopazoenenuii (cuyorco)
KOMNbIOMEPHO20 0DecheyeHs.
2131 Paspabomuuru u ananumuxu KOMRbIOMEPHbIX
cucmem
2132 Ipoepammucmor
2139 Cneyuanucmol noO KOMNLIOMEPAM, He 8ouLeoulUe &
Opyzue zpynnbz

(Haumenosanue 8u0a NPOPecCUOHANLHOU OesMeNbHOCHU)

OK3 1236 Pykosooumenu noopazoenenuii (ciyxco)

KOMNbIOMEPHO20 0becheverus
22 7} K

(HaumeHo8aHUe 8UAA NPOPeCcCUOHATLHOU OesamelbHOCU)

OK3 2131 Paspabomuuxu u ananumuxu KomMnolomepHuix
cucmem

OK3 1236 Pyxosooumenu noopazoenenuii (cuysrco)
KOMRbIOMEPHO20 0becheverus

(naumenosanue auda npogeccuonansnoii deamenvHocmu)

OK3 2166 I'pagpuueckue u myavbmumeoutinvie Ouzatnepol

OK3 3514 Cneyuanucmot-mexnuxu no Web

OK3 2519 Paspabomuuxu u ananumuxu npoepammuozo
obecneyuenus u NPULONCeHUl, He 8X00suue 6
opyaue epynnol

(Hau.ueuoaauue euoa npo([)eccuouaﬂbuou oeamenvrocmu)

OK3 2149 | Cneyuanucmol 8 061aCMU MEXHUKU, HE 8X00SUUE 8




opyeue epynnol

OK3 2522 Cucmemmbie AOMUHUCMPAIMOPBL

OK3 3513 Cneyuanucmuol-mexHuKy no KOMNvIOMePHbIM
cemsm u cucmemam

OK3 2153 Unorcenepol no menekoMmyHUKAYUsM

OK3 2523 Crneyuanucmol RO KOMINbIOMEPHLIM CEMSM

| |

40.011 «Cnenyaj ucT 1Mo HAYYHO-HCCIe0BATEIbCKHMM U ONBITHO-KOHCTPYKTOPCKUM Pa3padoTKamy
(HaumeHnosanue 6uda NPodheccuonanbHOI OesmeabHoCmu)

OK3 1237 Pykosoodumenu nodpazoenenuii (ciyxncd) Hayuno-
MeXHUYecK020 paseumusl
OK3 2145 Hnoicenepvi-mexanuxu u mexuono2u MautuHoCmpoeHs.

1. Mecto qucuuniaunbl B ctpykrype OIIOII 6akanaBpuara

JucuunnuHa «JIuHeliHa anreOpa M aHATUTHYECKass F€OMETPHUS» OTHOCUTCS K JUCLMILIMHAM
BapuatuBHOM wyactu brioka 1. Juctummmasl (Moxynu) IIpeamMeTHO-METOIUYECKOTO MOMYJIsS
y4eOHOro TUlaHa OCHOBHOM mMpodecCHOHANbHONW 00pa3oBaTeNbHONW MPOTrPaMMbl  BBICIIETO
oOpazoBaHMsi - TIporpaMmbl  OakaimaBpuata 10 HampaBieHuto moaroroBku — 09.03.02
HNudopmanuoHHbIe CHCTEMBI U TEXHOJOTHM OYHOH (hOpMBI O0yUICHHUS. Hucnuninuza

OIMPAETCsl Ha Pe3yJIbTaThl 00yueHus, CPOPMUPOBAHHBIE B paMKax IIKOJIBHOIO Kypca MaTeMaTHKU.

PesynbraTel  M3ydeHHMs ~ OUCLMIUIMHBL  SBJISIOTCA OCHOBOM Ul  M3YyYEHHs  JUCLHUILIUH:
MaremaTtnueckuii ananu3, OObIkHOBeHHBIE Tu(depeHnanbable ypaBHeHus, TBMC, uckpeTtHas

MaT€MaTuka.

B PE3YIBbTATC H3YUYCHUA HOAHHOIO KypCa OCYIICCTBIIAIOTCA MCKIIPCIMETHBIC CBA3M C TaKUMH
npeamMeTaMu, Kak Maremarudeckas JIOTHKa H TCOpHUA AJITOPUTMOB, MaremMaTHdeCKui aHaJIu3,

JuddepennunanbHble ypaBHEHHUS.




2. Pe3yabTaThbl OCBOEHUS] UCHMILIHHBI (Moay.s) «/IuHelinas anredpa u aHaIMTHYECKAs
reoMeTpus».

[Iponiecc wu3yuyeHust UCUUIUIMHBL <«JIMHelHas anredpa W aHATUTHYECKAas T'EOMETPHUS»

HarpaBjieH Ha (OPMHPOBAHUE JIEMEHTOB CISAYIONIMX KOMIETeHIIMNH B cooTBeTCTBUU ¢ DI'OC

BO no nannomMy HarnpaBjieHUIO:

Kon HaumenoBanue Nupukarop noctuxeHust
KOMIIETEH- KOMIIETEHIIUU KOMIIETEHLIUU
1807151
YK-1 VYK-1. Cnocoden VK 1.1: Ananusupyer 3aaady,
OCYUIECTBJISITH
.. | BBLEENSAA ee Oa30BbIe
MONCK, KPUTHYECKHI
aHAJIU3 U CUHTe3 COCTABIISIOIINE;
uHGopmannu,
NPUMEHSIT VYK-1.2.: Onpegenser,
CHCTEMHBIU ITOAX0A WHTEPIIPETUPYET U PaHKUPYET

AJIS1 peleHust
rH(pOpMAITHIO, TPEOyEeMYTO IS
MOCTABJIEHHBIX 32124 .
peLIeHUs TIOCTAaBICHHOW 3a1a4H;

YK-1.3.: OcymiecTBiseT MOUCK
UHGPOPMALIUH JJIs PELICHUS
IIOCTABJIEHHOM 3a/1a4H 110

Pa3JIMYHBIM THUIIaM 3aIIPOCOB;

YK-1.4.: [Ipu o6paboTie
rH(OPMAIIUHU OTJINYAET (PaKThI OT
MHEHUMN, UHTEPIPETAIUH, OLIEHOK,
(hopmupyeT COOCTBEHHBIC MHEHUS U
CYXKJICHUS, apTyMEHTUPYET CBOU

BBIBOJBI U TOUKY 3PCHUS,

YK-1.5. PaccmarpuBaet u
npeJiaraeT BO3MOXKHBIE BApUAHTHI




pelIeHus MOCTaBICHHOM 3a1a4u,
OIICHUBAsI UX JOCTOUHCTBA U
HETOCTATKH.

OIIK-1

OIIK-1. Crocoben
HOPUMEHSTD
€CTCCTBCHHOHAYYHBIC
OO0IIeHHKEHEPHBIE
3HAHUS, METOIbI
MaTeMaTHYECKOTo
aHaIM3a 1
MOJICTTUPOBAHUS,
TEOPETHYECKOTO

SKCIEPUMEHTAIBHOTO
HUCCIIEIOBAHUS B

npohecCHOHANBHOMN

JCATCIIBHOCTHU

OIIK-1.1.

3HaTh: OCHOBBI MaTEMAaTHKH, (DU3HKH,
BBIYUCIUTEILHON TEXHUKH U
[IPOrPaMMHUPOBAHHSL.

OIIK-1.2.

VMeTh: pelaTb CTaHIapTHBIC
npodecCHOHABHBIC 33/1aUH C
HNPHUMEHEHUEM ECTECTBEHHOHAYYHBIX
1 00LICHHKEHEPHBIX 3HAHUH,
METO/IOB MaTEeMaTHYECKOT0 aHAIIN3a
¥ MOJICITUPOBAHHUSL.




3. 06 beM y4eOGHOM AUCHUILIMHBI U BUAbI y4€OHOM PaGOTHI

OO01mmas Tpy10eMKOCTh TUCITUTUIMHBI COCTABIISIET 9 3a4eTHBIX equHuIl, 180 yacos

O0beM JUCHUIINHBI M BBl y4eOHOH padoThl

Bcero [TopsinkoBbIil HOMEDP ceMecTpa
1

OO01mas Tpya0eMKOCTh 180 180
JUCITUTIITMHBI BCEro (B 3.€.), B TOM

(53.e)
quCIIe:
KypcoBoii mpoekt (pabota) He

MPEAyCMO

TPEHO
AynuTopHbIE 3aHITHS BCETO (B 102 | 102
akaj.Jacax), B TOM 4YHCJIE:
Jlekuun 54 54
[IpakTHueckue 3aHATHS, 48 48
CEMHUHAPBI
JIaGopatopHbie pabOTbI He

IPETyCMO

TPEHO
CamocrosiTenbHas paboTa BCero o1 51
(B akaj.4acax), B TOM YHUCIIE:
Bun utorosoii arrecranuu: 27 DKk3aMeH

27

3auer
DK3aMeH +
OO01mmas Tpy10eMKOCTh 180 180
JTUCIUTUTAHBI







4, CTpykTypa H cojep:kaHue NTUCHUIUIMHBI (MoayJsi)) «JImneiinasi

a.ﬂreﬁpa H AaHAJINTHYIECCKAAA TEOMETPUS».

CTpykTypa AUCHUILUIMHBI (MOAYJIA) «/IuHeliHas ajaredpa M aHAJIUTHYECKAS
reoMeTpus»
Ne Bunbl yueOHo# paboThl, BKIIOYast DOopMBI TEKYILETO
/ CaMOCTOATENBHYIO pabOTy CTYICHTOB H KOHTPOJIS yCIIEBAEMOCTH
Ne TPYAOEMKOCTE (B dacax) (o HemesIM cemecTpa).
HaumenoBanue DopMBI IPOMEXKYT.
pas3nacioB U TEM aTTeCT
JWCTIMILIAHET (MOYJIsT) AynutopHas padota CamocrosTenpHas
pabota
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Paszgen 1. Cucremsbl JMHEHHBIX 1 6 2 4
YPaBHeHMH
CucreMbl IMHEHHBIX YpaBHEHUH C
JBYMSI U TPEMSI HEN3BECTHBIMH.
2. | Pa3gen 2. AinreGpbl U OCHOBHbIE 1 18| 22 | 32 34
ajredpanyecKue CHCTEMBbI.
MmuoskecTtBa. Onepanus Hajl
MHOXKECTBaMH.
bunaphble OTHOLIEHUS.
Anrebpandeckue omnepariy.
IousTHe anreOpsI.
I'pymma. M3omopdusm rpym.
Kombro. M3omopdusm koerr.
Ioxe.
[Nose KOMIUIEKCHBIX YHCEII.
CucteMsl THHEHHBIX ypaBHEHHUH.
Merton I'aycca
3. |Pa3zgen 3. KoopanHatsl Ha nmpsiMoii | 1 38 (18 |20 8
U IIOCKOCTH.
Ocb u orpe3ku ocu. KoopauHatel Ha
npsMoil. Yucnosast ock.
JlexapTOBBI IPSIMOYTOIBHEIE
KOOpAMHATHI HA MJIOCKOCTH.
ITonsTHe 0 AEKapTOBBIX
KOCOYTOJIbHBIX KOOPAMHATAX.
[Monspusre KoopauHATHL. A dHHHBIE
U IIPSIMOYTOJIbHBIE IEKaPTOBBI
KOOPAWHATHI TOUEK Ha IIOCKOCTH U
B IIPOCTPAHCTBE.
Ipocreiimue 3agaun aHATUTUYECKON




TeoOMEeTpHUH. Y paBHEHHUSI TUHUHN U
nosepxHocteil. I[lonspHele
KOOPJHMHATHI TOUEK ITIOCKOCTH.

Pa3gen 4. MaTpuubl u
onpeaeuTe U,

36

16

16

12

Omnepanuy HaJl MaTpULIAMU.
OO6parHas MaTpuIa.
IlepectanoBku. I'pynmna
MOJICTAHOBOK.

Onpenenurens KBaapaTHON
MaTpHIIBI

Perienne cucTeMbl JIMHEHHBIX
YypaBHEHHI B MATpHYHOH (hopMme.
[IpaBuno Kpamepa.

Paznen 5. IIpocreiinine 3agaun
AHAJIUTHYECKOH reOMeTPUU Ha
IJIOCKOCTH.

18

[Ipoexnus orpeska. Paccrosinue
MEXIYy IBYMs TOUKaMH.
Brruncnenue miomanu
TpeyroyibHuKa. Jle1eHue oTpeska B
JTAHHOM OTHOIIICHHUH.
IIpeobpazoBaHme JeKapTOBBIX
KOOpAMHAT( IPH HapauIeIbHOM
CIBUTIE OCEMl, IPU MOBOPOTE OCEH,
TIpY I3MEHEHNH Hadajla KOOPANHAT U
ITOBOPOTE OCEif).

Pa3gen 6. YpaBHenue JUHUH.

[TonsiTre ypaBHEHUS JTMHUH.
[Ipumeps! 3aganus TUHUA IPU
nomoiuy ypaBHeHuil. [lpumepst
BBIBOJIa yPaBHEHHH 3apaHee JaHHBIX
JUHAN. 3a1a9a 0 epecedeHu  IBYX
suHui. [Tapamerpuueckue
ypaBHEHUS JIMHUH. ANreOpandecKue
JIMHUM.

Paznen 7. JIunuu nepBoro
nopsiAKa.

YrioBoii kodhdunueHT. YpaBHeHe
IIPSIMOM € YIVIOBBIM
kodpdunreHToM. Brrancienue yria
MEXAY IBYMS MPSIMBIMH. Y CIIOBHSA
HapajIeIbHOCTH U
HNEePIEHAUKYISIPHOCTH ABYX MPSAMBIX.
Jlpsimast kak JIMHKS TIEPBOTO
nopsigka. Ob1ee ypaBHeHHE
npsamoii. HenonHoe ypaBHeHue
NEPBOM CTETICHU. Y paBHEHUE
IPSIMON «B OTPE3KAX).

CoBMECTHOE HCCIIEIOBAHKE
YpaBHEHHH JIBYX MPSIMBIX.
HopmMmanbsHoe ypaBHeHUE NpsiMOi.
3aja4a BBIYHUCIICHHS PACCTOSHUS OT
TOUKH J0 IPSAMON. YpaBHEHHE My4Ka
MPSMBbIX.




YpaHeHHe psMOoi B ahhUHHON
CHUCTEME KOOPAHHAT.
T'eomeTpuyeckuii CMbICT TMHEHHOTO
HEpaBEHCTBA C IByMs
HEU3BECTHBIMHU.

VYpaBHeHME IPSIMOK B
HpSIMOYTOJIBHON JI€KapTOBOM
cucTeMe KOOpPAMHAT.

Pa3gen 8. 'eomerpuueckue
CBOICTBA JTUHHUI BTOPOT0 NOPS/IKA
( KpMBBIE BTOPOro MOPsIKA).
Onmunc. OnpeneneHne JUTHICA U
BBIBOJI €T0 KAHOHUYECKOTO
ypaBHeHus. MccnenoBanue popmbl
aIIMnca. DKCHEHTPUCUTET AIUINIICA.
PaI_II/IOHaJ'[LHI)Ie BBIpAXKCHUA
(hOKaJIBHBIX PaANYCOB DILIUIICA.
[TocTpoeHnue 3mmuIca 1Mo ToYKaM.
[Tapamerpudeckue ypaBHEHHUS
aMIHICca. DIUTUIC KaK MPOCKIHS
OKPY’KHOCTH Ha IUIOCKOCTb. DIUTUIIC
Kak Ce4eHHEe KPYTJIOro IINHIpA.
I'unepOona. Onpenencuue
rUnepOoIIbl U BBIBOJ €€
KaHOHMYECKOTO ypaBHEHHS.
HccnenoBanue Ghopmbl THIICPOOITEL.
JMpeKTpuCHI 3JuTHIIca U TUIIepOOJIbL.
[TapaGomna. IlonsipHble ypaBHEHH
KPHBBIX BTOPOTO MOPSIIKA.
IIpuBeaenue KpuBoi BTOPOTo
HOpsJKa K KAHOHUYECKOMY BUJLY.
ACHMITOTHYECKHE HANPABICHUS
KpUBO# BTOporo nopsaka. Llentp,
KacaTeJbHbIE U JUaMETPbl KPUBOM
BTOPOTO MOPSIIKA.

10

10

Pa3nen 9. HekoTopble npocreiiimue
3aJa4M aHAJIMTHYECKOM
reoMeTpUH B IIPOCTPAHCTBE.
JlexapTOBBI IPSIMOYTOJIbHBIE
KOOPJUHATHI B IPOCTPAHCTBE.
[onsiTne cBOOOAHOTO BEKTOPA.
IIpoexiuu BexTOpa Ha OCh.
IIpoexuuu BeKTOpa Ha Ocu
koopauHat. Hampasinsiomue
KOCUHYCHI. PaccTosinue Mexay
JIByMs TOuKaMmu. /leneHue oTpeska B
JAHHOM OTHOLIICHUHU.

10

10

Pa3nen 10. JInHelinble onepanun
HaJ BEeKTOpaMHu.

Ornpenenenre JIMHEHHBIX onepanuil
Y OCHOBHBIE CBOMCTBA JIMHEHHBIX
onepauuil. Pa3HOCTb BEKTOPOB.
Bexkropsl. CiiokeHre 1 BHIYUTaHNUE
BEKTOPOB. Y MHO>KEHHE BEKTOpA Ha




yucio. JInneiHas 3aBUCUMOCTh
BeKTOpoB. KoopauHATHI BEKTOPOB Ha
IUIOCKOCTH U B IPOCTPAHCTBE.
OpueHTanus MmIoCKOCTH U
npocTpaHcTBa. OCHOBHBIE TEOPEMBI
0 IIpoeKIUsAX. Pa3noikeHne BEeKTOPOB
Ha KOMIOHEHTHI. CKansapHoe
MPOU3BEACHUE BEKTOPOB H €T0
OCHOBHBbIE CBOMCTBA. BripaxxeHue
CKaJIIPHOTO NPOM3BEACHNUS Yepe3
KOOPJHMHATHI IEPEMHOKAEMBIX
BEKTOpOB. BekropHoe u
CMeIIaHHOE ITPOU3BEICHUE
BEKTOPOB.

11

Pasnen 11. YpaBHuenue
MOBEPXHOCTH U YPABHEHHS JTHHHM.

YpaBHEHUE IOBEPXHOCTH.
YpaBHeHue TuHUM. 3a1a4a O
MepeceyeHUH TpeX MOBEPXHOCTEN.
YpaBHEHUE IUIUHAPUYECKON
MOBEPXHOCTH C 00Pa3yIOIUMH,
HapauIeIbHBIMH OJJHOH U3
KOOPJMHATHBIX OCEH.
AnrebpandecKue MOBEPXHOCTH.

28

22

12

12

12

Pasgen 12. IliaockocTh Kak
NMOBEPXHOCTH NMEPBOro NOPAIKA.
IIpsimasi B mpocTpaHCTBe.
[TockocTh Kak MOBEPXHOCTh
nepBoro nopsiaka. Hemonnsie
YpaBHEHUS IUIOCKOCTEH. Y paBHEHUS
TUTOCKOCTH «B OTPE3Kax».
HopmansHoe ypaBHEHHE TUIOCKOCTH.
PaccTosiHre OT TOYKH 10 MIOCKOCTH.
YpaBHEeHUs NpsMOI.
Hamnpasnsitomuii BEKTOp NpsiMOil.
Kanonunueckue ypaBHeHHsI IPSMOIA.
[Tapamerpuueckue ypaBHEHHS
npsimoid. Hexotopsie
JIOTIOJTHUTEbHBIE TIPEATI0KEHUS I
MpUMepbl. YpaBHEHHE IUIOCKOCTH B
npocTpaHcTBe B ahpuHHON cucTteme
KOOpPJMHAT. Y paBHEHHE IJIOCKOCTH B
MPOCTPAHCTBE B MPSIMOYTOJIBHON
JIEKapTOBOI CUCTEME KOOPMHAT.
VYpaBHeHHE NpsMOH B IPOCTPAHCTBE
B adpuHHOI crcTeMe KOOpAMHAT.
VYpaBHeHHE IPAMOH B IPOCTPAHCTBE
B IIPSIMOYTOJIEHOM I€KapTOBOM
CUCTEeMe KOOpAWHAT.

10

13

Pa3gexn 13. [loBepxHOCTH BTOPOTO
mopsiAKa




Merton ceuenuit. [{lununapuueckue u
KOHUYECKHE MOBEPXHOCTH.
IToBepxHOCTH BpaleHHUs.
ONIUICONIbI M THIEPOOIOHIBI.
[TapaGomonasr.

OO61mast TpyI0EeMKOCTb, B 4acax 180|54 |48 51

Conep:kanue IuCHUILIMHBI «JIMHeliHAs ajireOpa M aHAJTMTHYECKAsI

reoMeTpus».

Pazgen 1. CucremMnl JHUHEHHBIX

YPaBHeHHUil

Tema 1.1. CucreMbl JTUHEHHBIX YPABHEHH ¢ IBYMS M TPeMsl HeM3BeCTHBIMH.

Cucrempl JUHEHHBIX YypaBHeHMH. PaBHOcuIbHOCTH cucTeM. Martpuuel u
ompenenurenu 2-ro U 3-To0 mopsakoB. Merox Kpamepa pemieHHs CHUCTEM JHMHEWHBIX
YpPaBHEHUU.

Pa3nes 2. AnreOpbl 1 OCHOBHbBIE ajiredpanvecKue
CHCTEeMbI
Tema 2.1 MHo:kecTBa, onepaliuu HA MHOKECTBAMH

MHoxecTBa, onepaluu HaJl MHOKECTBaMH, UX CBOMCTBa. /lnarpammel Ditnepa-
Benna. [IpsAmoe npousBeeHre MHOXKECTB.

Tema 2.2. BunapHble OTHOLIEHUSI

bunapubie otHomeHus. OTHOIIEHWE SKBHUBaJIEHTHOCTH. Pa30ueHne Ha Kiaccel
SKBUBaJIEHTHOCTU.  DakTop-MHOXkecTBO.  OTHomIeHHe mnopsaaka. DOyHKIUOHAJIbHBIE
otHoteHus ( otoopaxenus). KoMmmnosuims GpyHKIHIA.
Tema 2.3. Anredpanyeckue onepauun. [lousiTue aareopn

bunapnsie onepanuu, ux csoiictsa. [lonstue aaredpsl,
oAaNreOpHhI.

Tema 2.4. I'pynna. Uzomopdusm rpynn

['pynmna: onpenenenue, cBoicTBa, mpumepsl. [loarpynmna. M3omopdusm rpymi.

Tema 2.5. Koasbuo. M3omopdusm kosen

Konpno: onpenenenue, npocreimme cBoicTBa, npuMepsl. Kosbno kiraccos
BBIYETOB. M30MOpdu3m KoJerr.

Tema 2.6. IToJte.

[Tone: onpenenenue, mpocTerIne CBOMCTBA,
npumMepbl. Tema 2.7. TToe KOMITJIEKCHBIX YHCeJI

ITosre KOMITIEKCHBIX yKcel. ['eomeTpuyeckoe NpeaCcTaBIeHNE KOMIUIEKCHBIX YHCEI.
Tpuronomerpuueckas ¢popma 3anucH KOMIUIEKCHBIX yucen. Onepanuu HaJl KOMILIEKCHBIMU
YHCJIaMU B TPUTOHOMETPUUYECKOH opMe.
Tema 2.8. Cucrembl TUHEHHBIX ypaBHeHuii. MeToa I'aycca

Pasnen 3. BekropHOE MPOCTPAHCTBO
Tema 3.1. BextopHoe npocTpancTBo. [loanpocTpancTBo

BexkTopHOE IPOCTPAHCTBO: ONpPENEIEHHUE, NPOCTEUIINE CBOWCTBA, IPUMEDPSI.
[ToanpocTtpancTBo. AprdpmMeTHuecKoe BEKTOPHOE MPOCTPAHCTBO.




Tema 3.2. JluHeiiHas 3aBHCHMMOCTh BeKTOpPOB. ba3uc M paHr cucreMbl BEKTOPOB.
H30omMopdu3M BEKTOPHBIX MPOCTPAHCTB
JIuneiiHass 3aBUCUMOCTb M HE3aBUCUMOCTb CHUCTEMBI BEKTOPOB. OKBHBAJICHTHBIC

cUCTeMbl BEKTOpOB. ba3zuc u panr cucremsl BekTopoB. KoopaumHathl BekTopa B Oasuce.
Pa3zMepHOCTh BEKTOPHOTO IpocTpaHcTBa. M130MOp(h13M BEKTOPHBIX IPOCTPAHCTB.
Tema 3.3. Marpuubl. Panr marpunbl. Kpurepuii cOBMeCTHOCTH CHCTEMbI JIMHEHHBIX
YPaBHeHU

Marpuipl. DneMeHTapHbie TpeoOpa3oBaHus MaTpull. PaBeHCTBO CTPOUYEUHOTO U
CTOJIOIIOBOTO PAHTOB MaTpUIlbl. KpuTepuii COBMECTHOCTH CHCTEMBI TIMHEHHBIX YpaBHEHHM.

Tema 3.4. CucTeMbl OTHOPOAHBIX JIMHEHHBIX YpaBHeHU. DyH/1aMeHTAIbHBIH Ha0O0p
pelIeHn CHCTeMbl TMHEHHbIX OJHOPOAHBIX YPABHEHU I
CucreMbl TUHENHBIX OJHOPOJHBIX YpaBHeHUH. [IpocTpaHcTBa pelieHuil cucTeMbl OHO-

POJHBIX JIMHEHHBIX ypaBHEHUI. DyHIaMeHTaIbHbII HA00p pelIeHUI CUCTEMBI OTHOPOIHBIX
JIMHEWHBIX YpaBHCHUH.

Pa3nesa 4. MaTpuubl ¥ onpeaeuTe/
Tema 4.1. Onepanun Hag marpunamu. O0paTHas MmaTpuua
Marpuiipl, onepanuu Hajx MarpuiamMu. OOpaTuMble MaTpULIbl. DJIeMEHTapHbIe

MaTpHULIBIL.
VYcnosue obpatumocTy MaTpulibl. Berunciaenue oOpaTHON MaTpUILbL.
Tema 4.2. IlepectanoBku. 'pynna noacTraHoBoK
ITepectanoBku: onpexaenenue, npuMepsl. lloacranoBku. ['pynna nojacranoBok. YeTHOCTH
IIO/ICTAHOBKH.
Tema 4.3. Onpeaenureiib KBaAPaTHOH MaTPHIbI

Onpenenurens KBagpaTHOM Marpulbl. OCHOBHBIE CBOWMCTBA OINPEACIUTENICH.
MuHopsl U anrebpavyeckue JONOJIHEHHs. PasnoxeHue ompenenurTess MO CTPOKE HIU
cronOiy. HeoOGxoauMmble M JOCTaTOYHBIE YCJIOBUSI PABEHCTBA OIpPENEIUTENs HYJIIO.
Onpenenurens Npou3BeaeHUs MaTpull. Teopema 0 paHre MaTpHUIbl.
Tema 4.4. Pemienue cucrembl JUHEHHbIX YPaBHeHUH B MaTpu4Hoii (opme. IIpaBuio
Kpamepa

3anuce M peLIeHHe CUCTeMbl JHMHEWHBIX YpaBHEHMH B MaTpuU4HOH (opMe.
[TpaBmiio Kpamepa. YcioBus, Ipu KOTOPBIX OJHOPOAHAs CUCTEMA JIMHEWHBIX YpaBHEHUU
MMeEET HETPUBUAJIbHBIE PELICHUS.

Pa3nen 5. KoopauHaThl Ha IPAMO# U NJIOCKOCTH.

Tema 1.1. Ock u otpe3ku ocu. Koopaunatsl Ha npsmoil. YUucnoBas ock. [lexkapToBbl
IIPSAMOYTOJIBHBIE KOOPAMHATBI HAa IIOCKOCTH. [IOHATHE O JEKapTOBBIX KOCOYTOJIBHBIX
koopauHaTtax. Ilomsipuele koopauHaTel. AdQuHHBIE U NPSAMOYrOJbHBIE JE€KapTOBbI
KOOPJHMHATHI TOYEK Ha IUIOCKOCTH U B IpocTpaHcTBe. IIpocreimune 3a1aun aHaIuTHYECKON
TEOMETPHH. Y paBHEHHUS JIMHUN U TOBepXHOCTEN. [1osspHBIE KOOPINHATEI TOYEK INIOCKOCTH.

Pazgen 2. [IpocTeiimme 3a1a4n aHAJIMTHYECKOH reoOMeTPHHU HA MJIOCKOCTH.

Tema 2.1. Ilpoeknus oTpeska. PaccrosiHue Mexay AByMs TOUKaMu. BeraucieHue miomaan
TpeyrojbHuKa. JlereHne oTpe3ka B JaHHOM oTHoieHuH. [IpeoOpa3oBanme qeKapTOBBIX
KoopauHAT( IPpH MapajuIeIbHOM CIIBUTE OCEHl, IPH MOBOPOTE OCEH, MPU N3MEHEHUH Havyala
KOOPJIMHAT U TIOBOPOTE OCEH).

Paznen 3. YpaBHeHue JIMHUM.

Tema 3.1. [lonsTue ypaBHeHus nuHuu. [IpuMeps! 3a1anus IMHUNA IPU IOMOILY YPaBHEHUH.
[Tprmeps! BbIBOIA YpaBHEHUH 3apaHee NaHHBIX JIMHUN. 3aada O NEPECEUCHUH JIBYX JTMHHM.
[TapameTpuueckue ypaBHEHUS JIMHUU. AlredpandecKkue JTUHUH.



Pa3nen 4. Jlunnu nepBoro nopsiaka.

Tema 4.1. YrmoBoit kodpQuuueHT. YpaBHEHHE NPSMOU C YIIIOBBIM KOA(PPHUIUEHTOM.
Boluncnenne  yrma  MexAy — ABYMsS  OpPSMBIMU.  YCJIOBHS — NApaJUIEIBHOCTH U
NEPIEeHIUKYIAPHOCTH JBYX MpsMbIX. [lpsimas kak nuHus nepBoro mnopsaka. OOrmiee
ypaBHEHUE TMpsaAMoi. HenonHoe ypaBHEHHE IIEPBOM CTENEHU. YPABHEHHE NPSMOU «B
oTpe3kax». COBMECTHOE HMCCIIEJOBAaHUE YPAaBHEHUH ABYX NpsiMbIX. HopmaiibHOE ypaBHEHHE
npsiMOM. 3asiaya BBIYMCIIEHUS PACCTOSHUS OT TOUKU JI0 IPSMOM. Y paBHEHHUE ITyUKa MPSMBIX.
VYpaBuenue npsimoit B abGuHHON cucteMe KoopAuHaT. ['eOMeTpUUECKHii CMBICI JTMHEHHOTO
HEPaBEHCTBA C JIByMsI HEU3BECTHBIMU. YPAaBHEHHE INPSMOM B NPAMOYTOJIbHOM JEKapTOBOMI
CHUCTEME KOOpPJIUHAT.

Pa3nes 5. 'eomeTpuyeckue cBOiicTBA THHUH BTOPOro nNopsiika ( KpuBbie BTOPOIo
MOPSAAKA).

Tema 5.1. Dmunc. Onpeenenue 3JUIMICa U BBIBOJI €r0 KAHOHUYECKOTO YpaBHEHHUSI.
HccnenoBanue GopMbl uHIICa. DKCIEHTPUCUTET JIUINICA. PaninoHanbHble BEIpayKeHUS
¢doxanbHbIX paanycos auumca. [loctpoenue amiunca no Toukam. [Tapamerpudeckue
YPaBHEHMs AILIUIICA. DIUIUIIC KaK IPOEKIHS OKPYKHOCTU Ha IJIOCKOCTb. DIIIMUIIC KaK
ceueHue Kpyryioro nmiMHapa. ['unepdona. Onpenesnenue runepoosibl ¥ BbIBOJ €€
KaHOHHUYecKoro ypasHeHus. MccienoBanue GopMel runepooiibl. JAUpeKTpUchl JUIUIICa U
runepoouisl. [Tapabona. IlonsipHble ypaBHEeHUs! KpUBBIX BTOporo nopsaka. [lpusenenue
KPUBOW BTOPOT'O MOPSI/IKa K KAHOHUYECKOMY BUAY. ACUMITOTHUECKUE HAIIPABJICHUS KPUBOM
BTOpOTo nopsiaka. LleHTp, kacarenpHble U TUaMeTpbl KPUBOW BTOPOTO MOPSIJIKA.

Pa3nen 6. HexkoTopble npocreiinme 3a1a4u aHAJUTHYECKOH reoMeTPUH B
NMPOCTPAHCTBE.

Tema 6.1. JlekapTOBBI IPSIMOYTOJIBHBIE KOOPJMHATHI B IpocTpancTBe. [loHsTHE CBOOOTHOTO
BekTopa. [Ipoexknuu BekTopa Ha ock. [Ipoekninyu BEKTOpa Ha OCU KOOPJAUHAT.
Hanpasnsironue kocunycsl. Pacctosinue Mexay IByMst Toukamu. JlesieHne oTpe3ka B
JJAHHOM OTHOILICHUH.

Paznen 7. J/IuHeiiHble onepanuy Ha/A BeKTOPaMH.

Tema 7.1. OnpeneneHue TUHEHHBIX ONEpaIuii 1 OCHOBHBIE CBOWMCTBA JTMHEUHBIX OIEpaIfuii.
Pasnocts BekTOpOB. BekTophl. CiiokeHUE U BBIUUTAHNE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucio. JIluHeiHass 3aBUCMMOCTb BEKTOpOB. KoopanWHaTel BEKTOPOB Ha IUIOCKOCTH U B
npoctpaHcTBe. OpHeHTaNMs IUIOCKOCTH M IPOCTpaHCTBA. OCHOBHBIE TEOPEMBI O IMTPOCKIUSAX.
Pa3znoxxeHne BEKTOpPOB Ha KOMIIOHEHTHI. CKaJlipHOE IPOU3BEICHUE BEKTOPOB U €T0
OCHOBHBIE CBOWCTBA. BpIpakeHHe CKaJSIPHOTO MPOM3BEICHHUS 4epe3 KOOPAUHATHI
[IEPEMHOKAEMBIX BEKTOPOB. BEKTOpPHOE M CMEIIaHHOE IIPOU3BEICHUE BEKTOPOB.

Pa3nen 8. YpaBHeHHe MOBEPXHOCTH M YPABHEHHS JTUHUH.

Tema 8.1. YpaBHeHHE NOBEPXHOCTHU. Y paBHEHUE JIMHUU. 3a7a4a O IEPECEUEHUH TPEX
MOBEPXHOCTEH. YpaBHEHUE LHMIMHPUUECKOI TOBEPXHOCTH C 00pa3yIOIUMH,
napajieIbHbIMU OJTHOM M3 KOOPJMHATHBIX OCel. AnredpanyecKkue MoBEepXHOCTH.



Pa3nen 9. ILi1ocKOCTh KaK MOBEPXHOCTH NepBoro nopsaka. [Ipsmas B npocTpancTse
Tema 9.1. IlnockocTh Kak MOBEPXHOCTh NIEPBOro nopsaka. HenonHsle ypaBHeHuUs
IJIOCKOCTEN. YpaBHEHMsI INIOCKOCTHU «B OTpe3kax». HopmanbHOE ypaBHEHHE MIIOCKOCTH.
PaccTostHue oT TOYKM /10 TUIOCKOCTH. Y paBHEHHUS TpsiMO. Hanpapisttomiuii BEKTOp MPSMOI.
Kanonunueckue ypaBuenus npsimoid. [Tapamerpudeckue ypaBHeHus npsimoi. Hekotopsie
JIOTIOJIHUTEbHbIE MPETIOKEHUS U IPUMEPBI.

Tema 9.2. YpaBHEHHE TUIOCKOCTH B IPOCTPAHCTBE B a(PUHHOM cHCTEME KOOPAUHAT.
YpaBHEHHE IIOCKOCTH B MIPOCTPAHCTBE B IMIPSMOYTOJIBHOM IEKAPTOBOM CUCTEME KOOPAUHAT.
YpaBHeHUE MPsIMOI B MPOCTPAHCTBE B apPUHHOM cuCTeMe KOOPAUHAT. Y paBHEHHUE MPSIMOI
B IIPOCTPAHCTBE B IIPAMOYTOJIBHOM AEKapTOBOM CHCTEME KOOPAUHAT.

Pa3nen 10. [ToBepxHOCTH BTOPOIro Mopsiika
Tema 10.1. Meton ceuenuii. [{lunuaaprueckre u KOHMYECKUE MOBEPXHOCTU. [loBepXHOCTH
BpaleHH. DIUTMIICOUABI U TunepOononsl. [Tapabomonsl.

5. YueOHO-MeTOAMYECKOe o0ecreyeHHe CAMOCTOAATE/]bHOH pPadoThbl CTYIEHTOB.
OueHouyHble cpeacTBA UIL TeKYUIEro KOHTPOJIS YCIIeBAeMOCTH, IMPOMEKYTOYHOMH

aTTeCTAallii 110 UTOraM OCBOCHHUA JUCHUIIJIMHBI.

ILnan camocTosiTeILHOM PA00OTHI CTY/ICHTOB

Henensa Ne tremb1| Buj camocTosiTebHON paObOThI Pexomenmyem |Hacel
ast IuTeparypa
OYHO
1 2 3 4 5
Pazgen 1. CucremMbl THHEHHBIX YPABHEHMIT 4
1 1.1. IToaroroBka kK ay IUTOPHOMY 3aHSTHUIO: OCH.: 2, 10 4
moiL.: 2, 3
. paboTa ¢ TEOpETHUECKUM MaTEepPHAJIOM; U3yUeHHE
OCHOBHBIX IOHSATUN U ONPEIECICHUN TEMBI: OJI[3]

MOHSTHE PAaBHOCHILHOCTH CUCTEMBI, TIOHsTHE pemennst | Ne 562, 735

CHCTEMBI, TOHATHI OCHOBHASI MaTPHIIA M OCHOBHOM Ne739
OTIpeIeIUTENh CUCTEMBI.

JUI[6]
. peLIeHue 3a/1a4 U YIIPaK HEHUI;

Ne 5.3.9 (a-e)

CTaHJapT: PELICHUE CUCTEM JIMHEMHBIX YPaBHEHUH C
JABYMSA U TPEMS HCU3BCCTHBIMHU,

BAPUATUBHBIE: PEIICHUE CUCTEM C IIapaMeTpaMu,
OIIpeEIIEHUE YCIOBHI COBMECTHOCTH CHCTEMBI U KO-
JINYECTBA €€ PELLEHUI;




Pasnes 2. Anre0psl 1 OCHOBHBIE aJire0panvecKue
CHCTeMBI

58

2.1.

[lonroroBka K ayANTOPHOMY 3aHATHIO:

. paboTa ¢ TEOPEeTHYECKUM MaTepUalIoM;
oInpezieNIeHs] OCHOBHBIX ONEpaluii HaJl MHOXKECTBaMH,
M3y4EHHUE UX CBOWCTB, 10Ka3aTENbCTBA PABEHCTB
MHOJKECTB, [uarpammsl Jisiepa - Benna.

. pelIeHre 3a1a4 1 ypaKHeHU;

CTaHJapT: JOKA3aTeIIbCTBO PAaBEHCTB MHOYKECTB,
HCITOJIB30BaHUE quarpaMm Ditnepa - Berna.
BapuatuBHbie:  /10Ka3aTe€NbCTBO  OCHOBHBIX CBOMCTB
onepauuid HaJl MHOKECTBaMU, UCIIOJIb30BaHUE
YHUBEPCAIBHOTO MHOXECTBA, CAMMETPUUECKON Pa3HOCTH

MHO>XKCCTB.

. MOJrOTOBKA K KOHTPOJILHOH paboTe.

OCH.: 3
JUTI[6]

Ne 1.3.1-1.3.15
Ne 1.4.9-1.4.17

10

2.2.

IToaroroBka kK ay IUTOPHOMY 3aHSTHUIO:

. paboTa ¢ TeOPETHUECKUM MaTepUaIoM; U3ydeHHe
OCHOBHBIX OIPE/IEJICHUI: oNpeeseHue OMHAPHOTO
OTHOILICHHMS, €r0 CBOWCTB, ONPEeNICHUE OTHOIICHHUS
9KBHBAJIEHTHOCTH. M3ydeHne (yHKIIMOHATBHBIX
OTHOIICHUH, OTOOpaKEHH.

. pelIeHue 3a1a4 U yIpakKHEHUH;
CTaHJapT.: ONpeesIeHNe CBOWCTB OMHAPHOTO OTHOILICHHS.

BapHaTHBHEIE: IOCTPOCHNE OMHAPHBIX OTHOIICHUH C
3aJaHHBIMU cBOMCTBaMU. OnpenesieHue CBOICTB
OTOOpAKCHUM, SBJISFOIINXCS KOMIIO3UIIMEH OCHOBHBIX
AJIEMEHTApHBIX (PYHKITHH.

° IOATOTOBKA K KOHTpOJ’IBHOﬁ pa60Te.

ocH.: 3
JJ1[6]

Ne1.6.1-1.6.3
Ne1.6.6,1.7.1
Ne1.7.14

10

2.3.

[ToaroroBka K ayJuTOPHOMY 3aHATHIO:

. paboTa ¢ TEOPETHYECKUM MaTEPHAIIOM; U3yUeHHUE
OCHOBHBIX CBOWCTB OMHAPHBIX OIMEpaIlyii, U3yueHHUE
TTOHSTHUS alTeOpHI.

. peuieHue 3a1a4 U ynpaxHeHU

CTaHJapT.: CBOICTBA OCHOBHBIX apU(PMETHIECKUX
oIeparyii Ha YUCIOBBIX MHO)KECTBAX. BApUATUBHBIE!
M3ydeHHe CBOWCTB OMHAPHBIX OTeparuii Ha
reOMETPUYECKOM MaTEpHaIe U Ha HEYUCIIOBBIX

ocH.: 3,4 no1.
2,3.

JUT[6]

Ne2.1.1
Ne2.1.7-2.1.13




MHO>KCCTBax.

. MOJIrOTOBKA K COOECEeI0BaHUIO.
7 2.4, [ToaroToBka K ayTMTOPHOMY 3aHSTHUIO: ocu.: 1, 2 gom. |4
2.
. pabota ¢ TeoOpeTHIeCKUM MaTepHaIOM: U3yUeHHE
OCHOBHBIX OIPEJICIICHUH 110 TeME, JI0Ka3aTeIbCTBO OJI [3] \e
MPOCTEHININX CBOUCTB TPYIIIL. 1634, 1635
. peleHue 331249 U YIpaKHCHHUI; Ne 1636
CTaH/apT.: 3aJja4u Ha paclo3HaBaHUE CTPYKTYpbI rpynnsl | JIJI[6] Ne2.3.2,
B YHCJIOBBIX MHOXKECTBAX, BApUATHUBHBIC: 33]Ia4l Ha 2.3.13
y3HaBaHUE CTPYKTYPhI IPYIILI HA TEOMETPHUECKOM
MaTepuae, Ha MHO)KECTBaX OCTaTKOB OT JCJICHUS IEIIbIX
YKces Ha MMPOCThIC YHCIA U T. 1.
8 2.5. [ToaroToBka K ayTMTOPHOMY 3aHSTHIO: ocH.: 1, 2 4
JIOTIOL.: 2
. pabota ¢ TeOpeTUIeCKUM MaTepHaIoM; H3ydeHHe
OCHOBHBIX OIPEIEICHUH 10 TeME, T0Ka3aTeIbCTBO OJI [3] Ne
MPOCTEHIIINX CBOMCTB KOJIBLIA. 1709-1723
. pelieHue 3a1a4 U yrpaK HeHH; JUI[6] Ne2.4.1-
243
3a]1aui Ha y3HABaHUE CTPYKTYPhI KOJbIIA, TOCTPOCHUE
MPUMEPOB KOJIbIIA, IIOCTPOCHUE TIPUMEPOB JICTUTEIICH
HYJISL.
9 2.6. [ToaroroBka K ayAMTOPHOMY 3aHSATHIO: ocH.: 1,2, 5 6
JIOTION.: 5
. pabota c TeOpeTHIECKUM MaTEPUAIOM; U3yUCHHE
OCHOBHBIX OMpEEIIEH I M0 Teme, pa3dop mokazarenscts | OJI [3] Ne
OCHOBHBIX YTBEPKIICHHH. 1735, 1736
. pelieHue 3a1a4 U yrpaK HeHHi; JUI[6] Ne3.1.1-
3.1.12
MOCTPOCHHE IPUMEPOB I0JIEN, KOHEYHBIX MOJIEH, TTOJIeH
KJIACCOB BBIUETOB,
. MOJITOTOBKA K TECTY
10-11 2.7. IlonroroBka Kk ayAUTOPHOMY 3aHATHUIO: OcH. 2, 3 12
JIOTION.: 5
. pabota ¢ TeOpeTUIECKUM MaTepHajIoM; H3ydeHHe
TEOPETUUECKOI0 MaTepraa 1o TeMe. OJI [5] Ne2.1-
2.35 JIJ1[6] Ne
® PEIICHUC 3aa4 U YIIPAKHCHNU, 3 3 9_3 3 21
CTaHJapT: BBIIOJIHEHUE ONEPALIMi HaJl KOMIUICKCHBIMH | ), 3 3,29

YHUCIIaMU B alre0pandeckor ¥ TPUTOHOMETPUYIECKON
¢dbopMe ,BapuaTHBHBIC: pACCMOTPEHHUE TPYI KOPHEH -1
CTETIeHH U3 EJMHUIIBI, OTHICKAHUE MIEPBOOOPA3HBIX




KOpHEM.

* IIOATOTOBKA K KOHTPOJBHOM padoTe, TecTy

12 2.8.. [MoxroroBka K ayAUTOPHOMY 3aHSATHIO: ocH.: 2, 3,4 6
JOI0J.: 5
. paboTa ¢ TEOPETHYECKUM MAaTepUANIOM; H3yYCHHUE
TOHSTHS AJIEMEHTAPHBIX MTPE0Opa30BaHUN CUCTEMBI OJI [3] \e
JMHEHHBIX ypaBHEHUH, PABHOCUIBHOCTH CHUCTEM, 689-704
CBOOO/IHBIX ¥ CBSI3aHHBIX MIEPEMECHHBIX.
. peLICHUE 3a/1a4 U yIIPaKHCHUIT;
CTaHJapT.: PELICHUE CUCTEM JINHEUHBIX YPABHEHUI
MeroqoM ["aycca.
BapUaTUBHBIC: PEIICHUE CUCTEM JIMHEWHBIX YPABHECHUIA C
napamMmeTpoM.
. MOATOTOBKA K KOHTPOJIBHOM paboTe
Paznen 3. BekTopHoe MpocTPaHCTBO 11
13 3.1 [ToaroroBka K ayAMTOPHOMY 3aHSATHIO: ocH.: 1, 3, 4
nonoin.: 2,3.
. paboTa c TeOPETHYECKUM MaTepraioM: H3ydeHHe
OCHOBHBIX ompeseeHuii TeMbl. Pa3bop mokasarensctea | OJI [3] Ne
MIPOCTEHMIINX CBOMCTB BEKTOPHBIX IPOCTPAHCTB. 1277-1294 Ne
1310-1313
. pelIeHue 3a1a4 U ynpakKHEHUH:
pelIeHue 3a/1a4 Ha y3HaBaHHE CTPYKTYpPBl BEKTOPHOTO
HPOCTPAHCTBA.
14-15 3.2. [ToaroToBka kK ayTMTOPHOMY 3aHSTHIO: ocu.:1,2,3,41|3
Jomon.: 2,3.
. paboTa C TEOPETUUECKUM MaTepUaioM:
5 L. | A6l
paboTa 1o YCBOSHHIO OCHOBHBIX OIPEIeNICHNH JINHEHHOM
3aBUCHMOCTH M HE3aBHCUMOCTH CHCTEMBI BEKTOPOB. Ne 6.2.7-6.2.9
. pelieHue 3a1a4 U ynpakKHEHHUH:
pelIeHue 3a/1a4 Ha ONpe/IesICHHe JIMHEIHOW 3aBHCUMOCTH
Y HE3aBHCUMOCTH CHCTEMbI BEKTOPOB.
. MOATOTOBKA K KOJUIOKBHYMY
16-17 3.3. [MoaroroBka K ayAMTOPHOMY 3aHSATHIO: ocH.:1,2,3,4|2
Jomoi.:2,3,5.

. paboTa ¢ TEOPETHYECKUM MaTePUATIOM:

paboTa C OCHOBHBIMH OTIPEICIICHUSIMHI TEMEI, TOKa3a-
TEJIHCTBO PABEHCTBA CTPOYCYHOTO M CTOJIOIIOBOTO PAHTOB
MAaTpHIIbL, padoTa C JOKa3aTeIbCTBOM KPUTEPHS

OJI[3] Ne608-
611 Ne 619-
622




COBMECTHOCTH CHUCTEMBI INHEUHBIX YPABHEHUH. .
. pelieHre 3a/1a9 U yIpakKHEeHUi:

pelIeHME 3a7a4y Ha OIPEAEICHUE PAHTa MATPULIBL.
Pemenune 3aa4 Ha NpUMEHEHNE KPUTEPHSI COBMECTHOCTH
CHCTEMBI JIMHEHHBIX YPABHEHUM.

CTaHJapT.: 3a/la4v Ha IOCTPOCHUEC NTEPECTAHOBOK U

. MOJITOTOBKA K KOJUIOKBUYMY
18 3.4, [lonroroBKka K ayANTOPHOMY 3aHATHIO: ocu.:1,2,3,4|2
7o to. :2,3,5.
. paboTa ¢ TeOpPETUYECKUM MaTEPHATIOM:
OJI[3]
paboTa c onpeeeHUSIMA OTHOPOIHON CUCTEMBI JIH-
HEHHBIX YpaBHEHUH, TPOCTPAHCTBA €€ PEIICHHH, Ne 724-732 Ne
(byHIaMeHTaIbHBIM HA0OPOM PEIICHHH. 735-740
. peuieHue 3a/1a4 U yIIpaK HEHW:
peleHue 3a1a4 Ha OThICKaHue (yHIaMEHTaIbHOTO
HaboOpa pemeHN CUCTEMBI TMHEHHBIX OJTHOPOTHBIX
YpaBHEHUI.
Paznen 4. Onepauuu nag marpunamu . O6parHas 12
MaTpuua
1-2 4.1. [ToaroToBka kK ayTMTOPHOMY 3aHSTHIO: ocH.:1,2,34 |4
mor.: 2, 3, 5.
. paboTa c TEOPEeTHUECKUM MaTEePHaIOM: YCBOCHHE
OmpeJIeNICHH OCHOBHBIX oneparuii Hajg Marputiamu U ux | OJI [3]
CBONCTB.
Ne 788-791 Ne
. peleHue 3aa49 U yIpakKHEeHHI; 799, 822
CTaH/IaPT: BHIMOJIHCHNUE OCHOBHBIX OIEPAIliil HaJl Ne 836-847
MaTpHULIaMH.
BapUaTHBHBIC: BBIYHCIICHUE PE3YJIbTATOB BO3BEICHUS
HEKOTOPBIX MaTPHI] B CTETICHb, OIIPE/IeIICHHE MATPHII,
MepEeCTaHOBOYHBIX C JAHHOM.
3 4.2 [ToaroToBKa K ayTMTOPHOMY 3aHSATHIO: ocH.: 1,2, 4 4
jgom.:1,5,7,8
. paboTa ¢ TEOPETUIECKUM MATEPUATIOM: U3y4YeHHUE
OIpe/IeIICHHH IePECTaHOBKH, IOJACTAHOBKU M MX CBOWCTB, | OJI [3] Ne
MMOHATHUS Y€THOCTH IT0ICTAHOBKH. 123-138 Ne
151-154 Ne
. pemieHre  3amad U YIpaKHEHHN: 169-173




MOJICTAHOBOK 7 7-i CTETICHH, TOCTPOCHUE Ta0JIHIT
OTIEpAaIIHiA B TPYIIIAX MOJCTAHOBOK 2, 3, 4 CTEIICHEH,
oTpeiesicHUE YSTHOCTH MOJICTAHOBKHU. BADUATHBHEIC ;
HaXOKACHUE MTOJIPYII FPYIIITbI OJICTAHOBOK,
YCTaHOBJICHUE U30MOP(HU3Ma MEKAY TPYIIIaMU
CaMOCOBMEIIICHHI TPEYTOJILHIKA, KBAIpaTa U TPyIIaMu
MOJICTAHOBOK COOTBETCTBYIOIICH CTETICHH.

4.3.

[lonroroBka K ayANTOPHOMY 3aHATHIO:

. paboTa ¢ TCOPETUUECKUM MATSPHATIOM: U3yUCHHE
OTIpeIeTICHUS OIIPEACITUTENSI K €TO CBOHCTB.

. pelieHre 3aaa4 ¥ yIpaxHeHHH!:

BBIYMCIICHUE onpeeuTeneii 2, 3-ro nopsaka, Bbi-
YHCIICHUE OTIPEICTUTENCH TPEThEro MOPSIIKA 10 PABUITY
TPEYTrOJIbHUKOB, BHIYHCIICHHUE ONPEICTUTENCH TPEThETO 1
0oJiee BBICOKOTO MOPSAKA METOIOM Pa3NOKEHHS IO
CTPOKE WJIM CTOJIOIY.BaPHATUBHBIC: BEIUUCIICHHE
OYKBEHHBIX ONpPECIUTENCH M-T'0 MOPSIKa

. MOATr0TOBKA K COOECE0OBAHUIO

4.4,

IToaroroBka kK ay IUTOPHOMY 3aHSTHUIO:

. paboTa ¢ TeOPETHUECKUM MaTepUaioM: U3y4eHHe
TEOPETUYECKOr0 MaTeprana 1o TeMe.

. pelIeHne 3a1a4 ¥ yIPaXXHEHUH: pelIeHne 3a1a4
Ha YMEHME 3aI1MCaTh CUCTEMY JIMHEWHBIX YPaBHEHUN B
MaTpuuHOU Gopme, Ha ipaBuiio Kpamepa.

Pa3nen 5. JIuneiiHbie 0TOOpasKeHHST BEKTOPHBIX
NMPOCTPAHCTB

18

5.1.

IToaroroBka kK ay IUTOPHOMY 3aHSTHIO:

. paboTa ¢ TeOpEeTUYECKUM MaTEPUATIOM: U3yueHHE
ONpeAeNICHN CyMMBI U IIEpeCEUEHUsI TOATIPOCTPAHCTB,
JI0Ka3aTeJIbCTBA TEOPEMBI O PA3MEPHOCTU CYyMMBbI
MOJIPOCTPAHCTB.

. pelIeHne 3a1a4 U yIpaXHEHU;

CTaHAPT: PELICHHE 3aa4 Ha OThICKAaHHE Pa3MEPHOCTH
CYMMBI M TIEPECEUCHHS TIOJITPOCTPAHCTB U UX
0a3ncos.

. MTOATOTOBKA K KOHTPOJILHOM padoTe.

13




10-11

5.2.

[lonroroBka K ayANTOPHOMY 3aHATHIO:

. paboTa ¢ TEOPETUICCKUM MATEPHATIOM: U3YyUCHHE
OTIpeICIICHUS IUHEHHOTO OTOOPaXKEHUS, CITIOCOO0B
3aJ[aHUs JIMHEHHOTO 0TOOPaKEHHUS, TOHATHUSI MATPHUIIBI
JINHEWHOT O OTlepaTopa.

. pelieHre 3a1a49 ¥ ynpakHeHUi:

pelIeHune 3a/1a49 Ha OTpeAeIeHIe JMHEHHOTO 0To0pa-
JKEHUSI, OTBICKaHNE MaTPHUIIBl TIHHEWHOTO oTlepaTopa.

. MOJITOTOBKA K KOHTPOJIBHOH pabore,
KOJUTOKBUYMY

14

12-13

5.3.

IToaroroBka K ayJUTOPHOMY 3aHSATHIO:

. paboTa ¢ TEOPETUUECKUM MaTepUaioM: U3y4eHHe
OCHOBHBIX MOHSITHH TEMBbI, 10Ka3aTCJIbLCTBA TCOPEMEI O
TOM, YTO MHOKECTBO COOCTBEHHBIX BEKTOPOB JINHEHHOI'O
oleparopa COBNAAAET C sApOM JMHEHHOIo oleparopa
<p—Xe.

. peleHue 3a1a4 U yIpakKHEeHUH:

pelIeHne 3a/1a4 Ha OThICKaHUEe COOCTBEHHBIX 3HAYCHUH U
COOCTBEHHBIX BEKTOPOB JIMHEHHOT'O OIIEpaTopa.

. MOJIrOTOBKA K KOHTPOJIBHOM padoTe,
KOJUTOKBUYMY

13

14-15

54.

HO,Z[FOTOBKa K ayJUTOPHOMY 3aHATUIO:

° paGOTa C TCOPCTUYCCKHUM MATCPUATIOM: U3YUCHHUC
OCHOBHBIX TIOHSITHI TEMBI.

. peuIeHue 3a/1a4 U YIIPaK HEHUIA:

pelieHue 3a1a4 Ha BINIOJHEHUE ONlepaluii Hal JIu-
HEWHBIMHU ONEPATOPAMHM, OTBICKAHUE MAaTPUILBI CYMMBI
Y IPOU3BEACHUS JINHEWHBIX oniepaTtopos. Iloaroroska
KOHTPOJIBHOM paboTe

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

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

14

16-17

55.

HO,Z[FOTOBKa K ayJUTOPHOMY 3aHATHIO:

. paboTa ¢ TeopeTHUeCKUM MaTepuanoM: M3ydenne
TMOHATHSA CKAJIIPHOI'O IIPOU3BEACHNA BEKTOPOB U
€BKJIMIOBA BEKTOPHOTO MTPOCTPAHCTBA, ETO CBOMCTB,
OPTOrOHAJBHOTO 0a3uca MPOCTPAHCTBA U OPTOTOHAILHOTO
JIOTIOJTHEHHSI.

° PEIICHUC 3aa4 U ynpamHeHm‘/'I: Ha BBIYHCJICHUC
CKaJIApHOI'O IMPOMU3BEACHUA BEKTOPOB, IPUMCHCHUC

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

OJ1 [3]

Ne 1359-1365

12




* CBOMCTB CKaISIPHOTO MPOU3BEACHUS, TTOCTPOCHHS
OpPTOTOHAITLHOTO 0a3uca MPOCTPAHCTBA METOIOM
OPTOTOHATU3AINH CUCTEMbI BEKTOPOB.

18 5.6. IToaroToBka K ayTATOPHOMY 3aHSITHIO: ocH. 3,4. . mom.| 2
2,3,4.
. pabota ¢ TeoOpeTHIeCKUM MaTepHaIOM: U3yUeHHE
OCHOBHBIX OIpEACTICHUN U MOHATHI TEMBI. OJI [3] Ne
5 1385-1388
. peleHue 3a1a4 U yIpakKHEeHHH:
pelIeHue 3a/1a4 Ha 3a7aHie HOPMBI B BEKTOPHOM TIPO-
CTPaHCTBE, BEIYHMCICHIE HOPMBI BEKTOPA, TIOCTPOCHUS
OpPTOHOPMHUPOBAHHOTO 0a3uca MPOCTPAHCTBA.
Paszea 6. Hekoropble npocreiimue 3aga4u 48
AHAJMTUYECKOI reOMeTPUM B IPOCTPAHCTBE.
1 6.1. IToaroroBka K ayJUTOPHOMY 3aHSATHIO: ocH. 1.3,5. 16
nor. 4.
. paboTa ¢ TeOPETHYECKUM MaTepraioM: H3y4eHHe
OCHOBHBIX OIPEICIICHUH ; OJI [3] Ne
5 1659 (a-3)
. penIeHue 3a1a4 ¥ ynpakKHeHUH:
peleHne 3a/1a4 aHATUTUIECKO TeOMETpHHU B
MPOCTPAHCTBE.
2 6.2. IlonroroBka Kk ayAUTOPHOMY 3aHATHIO: ocH. 1,2,3, 16
Jom. 2,3.
. paboTa ¢ TeOpeTHIeCKUM MaTepHaIOM: U3yUeHHE
OCHOBHBIX TIOHSATHI ¥ OTIPEICTICHUI TeMbI, pa3oop OJI [3] Ne
JIOKa3aTeNbCTBA TeopeMsl JIarpanxka. 1651-1655
. peuIeHue 3a/1a4 U YIIPaKHEHUIA:
peleHne 3a/1a4 Ha MPUMEHEeHre TeopeMbl Jlarpanxka.
Pemenune 3a1a4 Ha OPSIOK JIEMEHTA TPYIIIIBL,
MOCTPOCHUE UKIIMYECKUX TPYIII, OTHICKAaHHE UX
HOATPYIIL
3 6.3. IlonroroBka Kk ayAMTOPHOMY 3aHATHUIO: ocH. 1,2,3, 16
nom. 2,3.
. paboTa c TEOpeTUIECKUM MaTepHalioM: U3y4eHHE
MOHATHS HOPMAJILHOTO JENUTENsI TPYIIIbI, (PaKTop- OJI [3] Ne
rpymmnsl, romomMopdu3mMoB rpymi. Pa3oop mokazarenscTsa | 1681, 1685 M
TEOpPEMbI 0 TOMOMOP(H3MAax IPyIII. 1692

. peuieHue 3a1a4 1 yIpaKHEHU:

peleHne 3aj1a4 Ha MOCTpoeHne GaKTop-TPyII MO




HOPMAJIBHBIM JICJIUTENSIM TPYIII JJIs1 KOHCUHBIX U
OeckoHeuHBIX rpytl. [locTpoerre romoMophU3MOB

TpyII.

Pasnen 7. JInneilinble onepannu HaJ BEKTOPaMHU. 48
4 7.1. [MoxroroBka Kk ayAUTOPHOMY 3aHSATHIO: ocH. 1,2,3, 24
nor. 2,3.
. paboTa ¢ TEOPETHISCKUM MaTEePHAIOM:
. HW3yYE€HUE OCHOBHBIX OINPEJEIECHUN 110 TEME:
1 2 3 4 5
Onpenenenne nuHEHHEIX omnepanmii W ocHoBHbIe cBoiicTBal OJI [3] Ne 4
JUHEHHBIX — omepaumi. PasHocTh  BekTOpoB.  Bekropel|1781-1783
CnoxeHre W BBIYUTAHHE BEKTOPOB. YMHOXCHHE BEKTOpa Ha|
gucno. JIuHe#Has 3aBUCHUMOCTh BeKTOpoB. KoopanwHathl
BEKTOPOB Ha IUIOCKOCTH M B mpocTpaHcTBe. OpHeHTalus
IUIOCKOCTH U IIPOCTPAHCTBA.
5 7.2. [ToaroroBka K ayAMTOPHOMY 3aHSATHIO: ocu. 1,2,3, 24
mom. 2,3.
° pa60Ta C TCOPCTUYCCKHUM MaTCpHaIOM:
OcHOBHBIE TEOpEMBbI O TMPOEKIUAX. PaznoxkeHue BekTopoB Ha| OJI [3] No
KOMITOHEHTBI. vCKaJ‘IHpHOC TPOM3BECHHE BEKTOPOB M €T0| 1785 1791 No
OCHOBHEBIC CBOMCTBA.
1793
. peLIeHuE 3a/1a4 U YIIPaKHEHU:
BripakeHne CKalsIpHOTO TPOW3BEINCHHUS dYepe3 KOOPIUHATHI
MEpEMHOXKAEeMBIX  BEKTOPOB. BeKTOpHOE ©  CMEMIaHHOE
MIPOU3BEICHUE BEKTOPOB.
. TOJITOTOBKA K KOJUIOKBUYMY.
60
Pa3,7:[eﬂ 8. YpaBHeHHE NOBEPXHOCTH H
YPABHEHMS JIHHHUH.
6-8 8.1. [ToaroroBka K ayAMTOPHOMY 3aHSATHIO: OCH. 2,3, 101

YpaBHEHHE TOBEPXHOCTH. Y paBHEHHUE JINHUU.

. paboTa ¢ TEOpEeTUYECKUM MaTEpUAJIOM: *
peuieHue 3a1a4 U yIPa)KHEHU:

YpaBHEHHUE IOBEPXHOCTHU. Y paBHEHHE JIMHUY. 3a7a4a O
NepeceyeHNH TPeX MOBEPXHOCTEH. Y paBHEHHE
IMJIMHAPUYECKOM MOBEPXHOCTH € 00pa3yIoIUMH,
NapauleJIbHBIMH OJTHOHM U3 KOOPMHATHBIX OCEH.
Anre0Opandeckre TOBEPXHOCTH.

2,35




° IIOATOTOBKA K KOJILIOKBUYMY.

JUI[5]
Ne 2501-2505
Ne 2603
9-11 8.2. [MoxroroBka K ayAUTOPHOMY 3aHSATHIO: ocH. 2,3, mom. |18
2,3,5.
. paboTa ¢ TeOPETHYCCKUM MaTEPHATIOM:
. 3ajaya 0 nepece4eHnH! TpeX MOBEPXHOCTEH.
* pCIICHUE 3aJ1a4 U yIIPaXKHCHUI:
YpaBHEeHHE HUITHHAPHIECKON MOBEPXHOCTH C 00Pa3yIOIINMH,
napajuleJIbHbIMY OJHOH U3 KOOPAUHATHBIX OCEH.
MOJIFOTOBKA K KOHTPOJILHOM padoTe
JUI[5] Ne3109-
3110
12-16 8.3. [ToaroToBka K ayTMTOPHOMY 3aHSTHIO: OCH. 2,3, 101I.
2,35
. paboTa ¢ TeOPETHYCCKUM MATEPHATIOM:
AnreGpanyecKkue MOBEPXHOCTH. JJI[5] Ne
. 2701-2708 Ne
. pelICHUE 3a/1a4 ¥ yIIPaKHEHUH: 2802 2809
AnreOpandeckre MOBEPXHOCTH.
. MTOJITOTOBKA K COOECEI0BaHUIO, KOHTPOIBHOMN
pabote
o
N
48
Paznen 9. Mnockoers kak MOBEPXHOCThH
nepsoro nopsiaka. Ilpsimasi B npocTpancrse
17 9.1. [ToaroroBka K ayAMTOPHOMY 3aHSITHIO: ocH. 2,3, non. |20

° pa60Ta C TCOPETUYCCKUM MATCPUATIOM:

IInockocTh Kak MOBEPXHOCTH NEPBOro nopsiaka. Hermonnele
YPaBHEHHUS IUIOCKOCTEH. Y PaBHEHHS TNIOCKOCTH «B OTPE3KAXY.
HopmaineHoe ypaBHEHHE INIOCKOCTH. PaccTostHHE OT TOUKH 110
IUIOCKOCTH. YpaBHEHM NpsiMoil. Hampasidromuii BEKTop
npsamoi. KaHoHnueckue ypaBHEHUS NPSAMON.
[Tapamerpuueckue ypaBHeHus npsimoid. Hekotopeie
JIOTIOJTHUTEbHBIE NPEAJIOKEHUS U IPUMEDBI.

. pelieHne 3a1a4 ¥ ypaKHEHUi:

2,3,5.

JUT[6]

Ne 12.6.1-
12.3.12




pemicHuC 3a1a4 Ha OTBICKAHNEC MUHUMAJIbHOT'O
MHOT'OYJICHa aHFCGPaI/I‘-ICCKOFO OJICMCHTA I10JIA.

° IOATOTOBKA K KOHTpOJ'II:HOfI

18

9.2

[lonroroBka K ayANTOPHOMY 3aHATHIO:

. paboTa ¢ TeOPETUIECKUM MaTepPHATIOM: H3yUCHHE
MOHATHSI KOHEYHOTO aaredpandeckoro pacuiupeHus
TOJISI, TIOHATHS ANTeOpanvIecKoro YHcia, Mo
anredpanyecKux Yucel, ero aareopandeckoit
3aMKHYTOCTH.

. pelIeHre 3a1a9 ¥ yIpaKHEHU I

OCH. 2,3, 101I.
2,3,5.

JUT[6]
Ne 12.6.10

14

9.3

[loxroroBKa K KOHTPOJIBHOH padoTe

14




MeToauuyecKue YKazaHug 110 OpraHu3anmu CaMOCTOSITEIbLHOM paﬁoTbI

CTY/1€HTOB

YcnenrHoe nzydenue Kypca TpedyeT OT 00yJaronIuXxcsl MOCEIIEHHUS JISKIINH, aKTUBHOW PabOThI
Ha NMPAKTUYECKHX 3aHATUAX, BHIIIOJHEHUS BCeX YUeOHBIX 3aJaHUi MpeToaBaTels,
03HAaKOMJIEHHUS C OCHOBHOM U JOIOJHUTENIbHON JIUTEPATYpOil.

3anuch JeKIUH — OJHa U3 POPM aKTUBHON CaMOCTOSITETLHON pabOThl 00yYaroIMuXCs,
TpeOyrolast HABBIKOB M YMEHHSI KPAaTKO, CXeMaTHYHO, TIOCIIEI0BATEILHO U JIOTHYHO
(PMKCUPOBATH OCHOBHBIC MTOJIOKEHUS, BBIBOJIBI, 0000IIECHUS, ()OPMYITHPOBKH.

B KoHIIe neKiuu npernogaBareib OCTaBisieT BpeMs (5 MUHYT) [UIst TOTO, 4YTOOBI 00yUarOIHecs
MMEITU BO3MOKHOCTb 33/1aTh YTOYHSIOIIME BOIPOCHI M0 H3y4aeMOMY MaTepHaly.

W3-3a HEIOCTATOYHOTO KOJIMYECTBA aAyIUTOPHBIX YaCOB HEKOTOPHIE TEMbI HE YAAeTCs
OCBETHTH B ITOJTHOM 00BEME, IIO3TOMY IPETOAABATEINb, 10 CBOEMY YCMOTPEHHUIO, HEKOTOPHIE
BOIIPOCHI BEIHOCHT Ha CaMOCTOSITENIbHYIO pa0OTy CTY/I€HTOB, PEKOMEHYS Ty WU HHYIO
JUTEPATYPY.

Kpowme storo, aiis mydiero ocBoeHUs MaTepralia U CUCTEMaTH3AIMi 3HAHUN IO
JTUCIUILTIHE, HEOOXOAMMO MTOCTOSTHHO pa30upaTh MaTepuabl JIEKIUH 110 KOHCTIEKTaM 1
y4eOHBIM TTOCOOHSIM.

IToaroroBka K MPaKTUYECKUM 3aHATUSIM.

ITpu MoAroTOBKE K MPAKTUYECKUM 3aHATUAM CTYACHT JOJDKEH U3YYUTh TEOPETHUUECKUI
MaTepHall 1o TeMe 3aHATHUs (MCI0JIb30BaTh KOHCIIEKT JIEKLIUH, H3y4YUTh OCHOBHYIO JINTEPaTypy,
O3HAKOMUTbCS C JIOTIOJIHUTEIBHOM JTUTEpaTypoid, IPH HEOOXOAUMOCTH JIOTIOJIHUTH KOHCIIEKT,
Jiesasi B HEM COOTBETCTBYIOLIHME 3alMCH U3 JIUTEPaTyPHbIX HCTOUHUKOB). B ciyuae
3aTpyAHEHUH, BO3SHUKAIOIIMX [P OCBOEHNUH TEOPETUYECKOI0 MaTepHalla, CTyIEHTY CIEIyeT
oOpamraTecs 3a KOHCYJIbTAIMe! K npenoaBarento. Mg Ha KOHCYIbTaIi0, HE00X0IUMO
XOpOILIO NPOAYMaTh BOIIPOCKI, KOTOPBIE TPEOYIOT pa3bsICHEHMS.

B Hauane npakTU4YeCKOro 3aHATHS MIPENOAABATEND 3HAKOMUT CTYIEHTOB C TEMOM, OTJIallaeT
IUTaH IPOBEJCHMS 3aHATHS, BBIIACT 3a7aHKs. B TeueHne 0TBEIEHHOrO0 BPEMEHH Ha BBIIIOJIHEHUE
paboThI CTYACHT MOXKET OOPATUTHCS K MPETOAABATEINO 32 KOHCYIbTALUEH NI Pa3bsiCHEHUSMHU.
B KoHI1€e 3aHATHS TPOBOIUTCS IPUEM BBINOJIHEHHBIX 3a/1aHHH, cOOece10BaHHUE CO CTYIEHTOM.

Buj pador MeTtoauyeckue peKoOMeHAAlHU

Jlexknuu Bectu koncmekt nekuuid. Jlekiuum BeayTcs B OTHENbHOM 0OmmIed TeTpany,
PEKOMEHTYeTCsl OCTaBIIATh MECTO JJIS 3aMETOK, HalpuMep B BUJE TOJieH. 3HaHHe
OCHOBHOI'O MaTepuana NOPEAbIIYIIMX JIEKIHMM, BKIIOYas 3HAHUE OCHOBHBIX
ONPENIECTICHUN U KIIHOYEBBIX TEOpEM. PEKOMEHIYETCS BBIIENATH B TEKCTE KIIKOUEBHIE
CJIOBA, OTIPENICIICHUS, IEMMbI U TEOPEMBI.




B xoz1e MOATOTOBKH K MPAKTUYECKUM 3aHATHAM U3y4YUTh OCHOBHYIO JIUTEPATYPY,
JeKIMU. BHUMATENBHO CITyIaTh U KOHCIIEKTHPOBATH 0A30BbIE IPHMEPBI,
pazOupaemble npenojaBarteaeM. 3a1aBaTh YTOUHSAIOIINE BOIIPOCH! B X0 PELLIEHHs
0a30BbIX 33/1a4 npenojaasateneM. [Ipu perieHnuIoMaIIHuX 3aJaHuH

3aHATHA NEPUOINYECKH BO3BPALIATHCS K pPa30OpaHHBIM Ha MPAKTUUYECKUX 3aHATHUSAX
3aga4yax. CBOEBPEMEHHO U ITOJIHOCTBIO PEIIATh 3a1a4d HA CAMOCTOSTEIIBHYIO
pabory.

CBoeBpeMEHHOE M KaYeCTBEHHOE BBIITOJIHEHHE CAaMOCTOSATEIEHONW PabOTHI
0azupyeTcst Ha COOJIIOJIEHUH HACTOSIIUX PEKOMEHIAUM U U3y4eHUN
PEKOMEHI0BAaHHOU JIUTEpaTyphl. 3a1aBaTh BOIPOCHI B TEX MECTaX PEILICHUS
3aj1a4, BRI3BABIINX 3aTPyIHEHHE IIPU CAaMOCTOSTeNbHOU padoTe. CTyneHT
MOJKET JOIOJIHUTB CIIUCOK MCIOJIb30BaHHON JIUTEPATYPhl COBPEMEHHBIMU
HMCTOYHUKAMH, HEIIPEICTABICHHBIMU B CIIUCKE PEKOMEH0BAHHOM JINTEPATYPHI.

IIpaxr.

Camocr. CamocrosTenbHas paboTa BeleTCs B TOW Ke TETPaad, YTO U MPAKTHIECKUE
pa60Ta 3ausTHs. CaMOCTOSITEIRLHAS pa60Ta - 9TO OTHEJIbHBII OJIOK 1<0T0p51171 BBIICIACTCA
3arojIoBKOM, Haripumep, "Jlomamrnue 3aganue”. Pekomenayercs npopabaTeiBaTh
MaTepHuall HEITOCPEICTBEHHO ITOCIIE IPaKTUdYeCKni 3aHsaTuil. [Ipu pemenue 3anaq u
IPUMEPOB PEKOMEHAYETCS MX BBIMIOJHEHHE 110 00pa3ily U3 IPaKTHUYECKOTO
3aHsATUS. CBOEBPEMEHHO U MOJIHOCTHIO PelIaTh 33/1a4i Ha CAMOCTOSTEIbHYIO
paboty. CBOEBpEMEHHOE ¥ KAYeCTBEHHOE BBITIOJIHEHUE CAMOCTOSTEIILHON Pa0OTHI
0asupyeTcst Ha COOTIOCHUH HACTOSIIIUX PEKOMEHIAINA U U3Y4eHUU
PEKOMEHIOBaHHOM JIMTEpaTyphl.3a/1aBaTh BOMPOCHI B TEX MECTax PEIICHUs 3aad,
BBI3BABILIUX 3aTPyIHEHHUE MIPU CAMOCTOSTENbHOM padoTe. CTYyIEeHT MOXKET
JIOTIOJIHUTD CIHCOK UCTIOIb30BAHHON JIUTEPATYPbl COBPEMEHHBIMU UCTOUYHUKAMH,
HE MPEJCTABICHHBIMU B CIIMCKE PEKOMEHIOBAHHOM JIUTEPATYPhI

IoaroroBka K | [loxroroBka K SK3aMEHY WJIM 3a4€Ty BEJETCS Ha OCHOBE Kypca JIEKIMNA WIIN

OK3aMCHY pEeKOMEHI0BaHHOH JInTepaTypbl. Heo0xo1umMo 3HaHKe ¥ TOHUMaHKE BCEX MOHSTHIA,
OTpe/ieNIeHNH, yTBepIKACHMIA, TeMM U TeopeM. HeoOxoaumo ymenue hopMynrupoBaTh
TeopeMbl B (popMe HETPOTUBOPEUMBBIX JIOTHUECKUX KOHCTpYKIMH. JKenaTenbHo
YMETBb CTPOUTH U IPUBOJUTH IPUMEPHI K COOTBETCTBYIOIIUM OIPEAEIIEHUIM U
yrBepxkAeHUsIM. HeoOxo1nMo 3HaHNEe JI0Ka3aTeabCTBa TEOPEM U OCTAIbHBIX
YTBEPKICHUM.

MaTepI/laﬂbl AJIA MPOBEACHUA TEKYHIEro M MPOMEKYTOYHOI0 KOHTPOJIS
3HAHUH CTYAECHTOB

®I'OC BO B coOTBETCTBUH C MPUHLIMIIAMU BOJIOHCKOTO Mpolecca OpUEHTUPOBAHBI
NPEUMYIIECTBEHHO HE Ha COOOIIeHNE 00yJaloneMycsi KOMIUIEKCa TEOPETUIECKUX 3HAHUI, HO
Ha BBIPa0OTKY y OaKkanaBpa KOMITETEHINHA — JMHAMHYECKOTO HabOopa 3HaHWH, YMEHH, HABBIKOB
Y JINYHOCTHBIX KA4E€CTB, KOTOPHIE TIO3BOJIST BHIITYCKHUKY CTaTh KOHKYPEHTOCTIOCOOHBIM Ha
PBIHKE TPy/la U YCIIEUTHO PO ECCHOHATBHO PEaT30BhIBATHCS.

B mporiecce orneHkn 6akanaBpoB HCITOJB3YIOTCS KaK TPAJAUIIMOHHBIE, TAK 1 MHHOBAITMOHHBIC
TUIBL, BUABI U GOpMBI KOHTpOJIA. [Ipr 3TOM nocTeneHHO TpaAULIMOHHbIE CPECTBA
COBEPUICHCTBYIOTCS B pyclieé KOMIIETEHTHOCTHOTO MOAX0/1a, @ UHHOBAIIMOHHBIE CPEJICTBA
aJanTUPOBAHBI JJIsl TOBCEMECTHOTO MPUMEHEHUS B POCCUHCKOMN BY30BCKOM MPaKTUKE.

Leab npoBeaeHHs1 ATTeCTAIMH — IPOBEPKA OCBOCHUS 00pa30BaTENIbHOM MPOrpaMMbl
JUCLUIUTUHBI-IPAKTHKYMa Yepe3 c(hOpMUPOBAHHOCTh 00pa30BaTENbHBIX PE3yJIbTAaTOB.
IIpomesxyToUHAs aTTeCTALMS OCYILECTBIISICTCS B KOHIIE CEMECTpa M 3aBepIIaeT N3yueHHe
JTUCIUTUTAHBL; TIOMOTAET OIEHUTh KPYITHBIE COBOKYITHOCTH 3HAHHIA 1 YMEHH, (POPMUPOBAHUE
OIIPEAEIEHHBIX KOMITETCHIIHM.



OI_IeHOLIHBIMI/I Cp€aACTBaAaMH TCKYUICTO OLCHUMBAHUA ABJIAKOTCA: JOKJIad, TECTbI II0

TCOPECTUYCCKUM BOIIpOCaM AWCHHUIUIMHBI, 3alldTa IMPAKTUYCCKUX pa60T n T.II. KOHTpOJIL

YCBOEHHUsI MaTepuaja BEIETCA PEryJsipHO B TEUYEHUE BCEro CeMecTpa Ha MPaKTUYECKHX

(ceMHHApCKUX, JTaOOPATOPHBIX ) 3AHATUAX

Kputepun oneHk# npoMe;KyTOYHOI aTTecTanum B (popMe IK3aMeHa

Onenka

XapakTeprucTUKa TpeOOBaHMH K pe3ysIbTaTaM aTTecTaluy B (opMe 3K3aMeHa

«OTINYHO»

Teopernueckoe comepkaHue Kypca OCBOSHO ITOJTHOCTBIO Oe3 MpoOeioB,
CHCTEMHO U TITyOOKO, HEOOXO0ANMBIE MPAKTHYECKNE HABBIKH PaOOTHI ¢ OCBOCHHBIM
MaTepragoM cOpMHUPOBaHEI, BCE MPeyCMOTPEHHBIC paboueil yaeOHOH
IpOrpaMMOi y4eOHBIE 3aJaHuUsI BBIITOJTHEHBI Oe3yIPeyHO, Ka4eCTBO UX
BBITIOJTHEHHS OLICHEHO YMCIIOM 0auIoB, OJM3KHM K MAKCUMYMY.

«Xopomoy»

Teopetuueckoe coiepkaHue Kypca OCBOSHO B IeJIOM 0e3 mpoOeroB,
HEOOX0AMMBIEC PAKTHIECKHE HABBIKH PA0OTHI C OCBOCHHBIM MAaTEPHAIOM B
OCHOBHOM c()OPMHPOBaHBI, IPETyCMOTPEHHBIE paboueii yueOHoli mporpaMmMoint
yueOHbIe 3aaHusI BBIIOIHEHBI C OTJCIBHBIMU HETOYHOCTSIMH, Ka4eCTBO
BBITIOJTHEHHSI OOJIBIIMHCTBA 3a/ITaHNI OIIEHEHO YMCIIOM 0alIoB, OJM3KHUM K
MaKCUMYyMY.

«y,I[OBJ'IeTBOpI/ITe
JIBHO»

Teopernueckoe copepkaHue Kypca OCBOCHO OOJIbIIEH 4acThI0, HO POOEIIB
HE HOCST CYIIECTBEHHOTO XapaKTepa, He0OX0ANMBbIE IPAKTHYECKHE HABBIKU
paboThI ¢ OCBOEHHBIM MaTepHalOM B OCHOBHOM CHOPMHUPOBAHBI, OOJIBIIMHCTBO
MIPEAYCMOTPEHHBIX paboueil yueOHOM mporpaMMoii yueOHBIX 3a1aHuUil BHIIIOIHEHHI,
OTJEJIbHbIE U3 BBIIOIHEHHBIX 331aHUI COJlepkKaT OMINOKH.

«HeynoBnerBopu
TEJIBHO»

Teopernueckoe copepkaHue Kypca OCBOEHO YaCTUYHO, HEOOXOAUMBIE
HaBBIKH Pa0OTHI HE CPOPMUPOBAHBI MM CHOPMHUPOBAHBI OTACIbHBIE U3 HUX,
OOJIBIIMHCTBO TPETYCMOTPEHHBIX paboueil yueOHOM porpaMMoil y4eOHBIX
3aJJaHUH HE BBIMOJIHEHO JTMO0 BBHITIOJIHEHO C TPYOBIMH OIMOKAMU, Ka9eCTBO HX
BBITIOJTHEHHS OLIEHEHO YHCIIOM 0aJlioB, OJM3KUM K MUHUMYMY.




Koumpom; 0C60€HUA Komnemeuuuﬁ

Ne Bun xoHTpoIs KonTponupyembie paszuemns KomnereHunn, KOMIIOHEHTHI
m\n KOTOPBIX KOHTPOJHPYIOTCS
1 AypnutopHast Paznmen 1-Paznen 3 B 1M cemectpe VK-1, OIIK-1
KOHTP.paGoTa(NIpoBepKal  pasnen 4- Pasnen 5 Bo 1M ceMecTpe
M OILIEHKA
) Pasnen 6- Paznen 9 B 3m cemectpe
2 Tectuposanue. Paznen 1-Paznen 3 B 1M cemecTpe VK-1, OIIK-1
TonroToska N Pasnen 4- Pasnen 58 Im cemMecTpe
TECTUPOBAHUIO(OIIEHKA
Paznen 6- Paznen 9 B 1M cemecTpe
pe3ynbTaToB)
3 CamocrosTenpHOe Pasnen 1-Pasnen 3 B 1M cemectpe VK-1, OIIK-1
PCLICHHC Paznen 4- Pasnen 5 Bo 1M cemecTpe
MPaKTUYECKUX 3aJaHui
Paznen 6- Paznen 9 B 1M cemecTpe
(aymutopHas)
4 Oxsamen B ieppoM | Paznen 1-Paznmen 3 B 1M cemectpe VK-1, OIIK-1
cemecTpe
5 | Dk3ameH B nepBoM VYK-1, OIIK-1
cemecTpe Pasnen 4- Pasnen 5 B 1M cemectpe
6 DK3aMeH B IEPBOM VK-1, OIIK-1

cemecTtpe

Paznen 6- Pazgen 9 B 1m cemectpe

Mamepuanwst 012 npoeedeHus MeKyu,e20 KOHMPOia 3HAHUIL U RPOMENHCYNOYHOU

ammecmayuu.

Bonpocsl 1 3aganns 1JIs1 KOHTPOJIsE pa00Thl CTYAEHTOB 0 AUCHHILINHE « JInHeliHasa anredpa

Bapuanr -1.

N AHAIUTHYIECCKAA TCOMETPUSD).

1. Pemmuth cucTeMY JTUHEHHBIX YPABHEHUI:

a) metogom Kpamepa;




0) metomom ["aycca;

B) METOAOM 00paTHON MaTpHILbl (MATPHYHBIM METOIOM).

Jx+y+22=0
2X -y =0
-X+y+z=0

2. Pemiuth ypaBHeHue (HepaBeHCTBA):

2X -2
7 X

>bh.

3. BoIYHCINTD ONpeeTnTeNb:
a) IO OTIPEICTICHHUIO;

0) pa3noKeHHEeM IO CTPOKE.

3 -2 1
-2
2 0 -2

4. Haiitu f (A), eciin 3aganbif(x) u A.
( 1 1 2
f)=2¢+3x+5 u A=|1 3 1
4 1 1
\ )

5. OnpeaeanTsb cOOCTBEHHbIE 3HAYEHHUS U COOCTBEHHbIE BEKTOPBI MATPUII A:

A= |
\1 2)

6. OnpeneuTh paHr MAaTPHIIBI, MPe0GPa30BaB ee B cTyneH4YaTyI0 meToaom [aycca.
13 <14 -3 W

1 1
4=l'2 & 10 8 12 6

|

|
L1 0 5 6 6 3 )
7. Peuuth MAaTPUYHOE YPABHEHHE:

210y (1 0 3 (14 [, (100
A=l 5 Yl B=j4 1 1y c=|-11|;| D=| E=
102 -2 22 -3 01

k Sy R LI




A-B+2-C'=3-x

Bapuanr -2.

1. Pemuutsh cucreMy JUHEHHBIX YPABHEHHUI1:
a) merogoM Kpamepa;
6) metonom ["aycca;

B) METOZOM 00paTHON MaTpHIIbl (MATPHYHBIM METOIOM).

[2x—4y+3z =1
X-2y+4z =3
3X-y+52 =2

2. Peminth ypaBHeHue (HEPaBeHCTBA):

1 3 X
45-1 =0.
2 -1 5

3. BeIuncIuTh onpeneTuTeb:
a) IO OTIPEJICIICHHUIO;

0) pa3nokeHUEM TI0 CTPOKE.

4. Haiitu f (A), eciin 3aganeif(x) u A.
(-1 2)
F()=3¢ —dx+9 A=l |
L3 4

5. OnpeaeanTsb cOOCTBEHHbIE 3HAYEHUST U COOCTBEHHbIE BEKTOPHI MATPHI A:

(2 1)
A= |

\3 1)

6. OnpeneInTH paHr MaTPHIbL, IPeoOpPa30BaB ee B cTyneH4YaTyI0 MeTooM ["aycca.



|( 2 5 5 5]
4=|3 5 6 6|
L1 1 1
7. PeminTh MAaTPUYHOE YPABHEHUE:

210y (1 0 3 (18 [, (100
A=|@0 iyl B=4 1 if <:=|-11|;|D=|K -

D’-3.-A-C=2-x".

Bapuanr -3.

1. Pemuth cucTeMy JUHEHHBIX YPABHEHHIA:
a) metogom Kpamepa;
6) metogom ["aycca;

B) METOZIOM 00paTHON MaTpHIIbl (MATPHYHBIM METOJIOM).

jx+2y+32:5
X-y-1=1
tx+3y+4z =6

2. Pemuth ypaBHeHue (HepaBeHCTBA):

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

3. BoIUMCJIUTD OTIpeaeTuTeNb:
a) 1o OTpeIeIICHUIO;

0) pa3IoKEHUEM IO CTPOKE.



(3 1 0)
|

K‘?’ 1 -1

5. OnpeaennTsb cOOCTBEHHbIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI MATPHIL A:

(2 -1)
A= |

\-3 3)
6. OnpeneanTs paHr MaTPULIBI, IPe00pPa30BaB ee B cTyneH4YaTy10 MeToaoM ["aycca.

ﬂ 1 3 2 3
42 8 2 g

’-1 o -4 -1
\-2 -4 -3 -6)

7. PemiuTh MATPHYHOE YPABHEHHE:
1), 5 (11 AP R ATR ._ ({100
A<i8b Tl el £ Tl ety o-3 Dre11%)

1
\ ) U ) L)

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

1. Pemuth cucTeMy JUHEHHBIX YPABHEHUIA:
a) metogom Kpamepa;
6) metogom ["aycca;

B) METOAOM 00paTHON MaTpHLbl (MATPUYHBIM METOIOM).

(x+2y-1=1
-3X+Yy2z=0
Tx+4y+32:2

2. Pemuth ypaBHeHue (HepaBeHCTBA):



3. BbIYHCIUTD ONIpPeIeTuTeb:
a) IO OTIPEJICIICHHUIO;

0) pa3IoKEHUEM IO CTPOKE.

0 5
3 16
-1 10

4. Haiitu f (A), eciin 3apanbif(x) u A.

4 6
f(x)=3x +3x -7 u A:‘ ]l
3 -

5. OnpeaenuTs coOOCTBEHHBIE 3HAYEHHS U COOCTBEHHbIE BEKTOPHI MATPHUII A:
( 3 -1 2
A=[ 1 4 -3
l2 2 -1
6. OnpeaenThL paHr MaTPULIbI, IPe00pa30BaB ee B cTyNeH4YaTy10 MeToaoM ["aycca.

(110-1\

-1 0 2 1
Az‘l 2 2 -1|
-2 1 6 2)

7. PemuuTh MAaTPMYHOE YPABHEHHE:

A:|(\21 -1\U|; B:(“}l 1 31\& C:|(|'1114E|D:( 2 1)) Ezﬂolf%\ﬂ
301 12 -2 | 99 | -3 3 0 01

\ ) U N

C-A-2.B" = _%
3

Bapmanr -5.



1. Pemuth cucTemMy JIMHEHHBIX YPABHEHHIA:
a) merogoM Kpamepa;
6) metogom ['aycca;

B) METOJIOM 0OpaTHON MaTPHIIH! (MATPHIHBIM METOIOM).

X+y+z=a
X—-y+z=Db
1x+y—z=c

2. Pemiuth ypaBHeHue (HepaBeHCTBA):

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

3. BeIYMCIUTD OTIpeaeTuTeNh:
a) 1o OIpeACIICHUIO;

0) pa3noKeHHeM IO CTPOKE.

4. Haiitu f (A), eciin 3apanbpif(x) u A.
(3 1 0)

f(x)=-x-1 u A=l2 4 -1

5. OnpeaeanTsb cOOCTBEHHbIE 3HAYEHHUS U COOCTBEHHbIE BEKTOPHI MATPUIl A:

| -2 -3 5’\
A=| 5 7 -11]

6 8 -3

6. OnpeaeuTL paHr MAaTPULIBI, IPe00pa30BaB ee B cTyNeH4YaTyI0 MeToaoM ["aycca.

3 -1 1 2 )
0 2 -1 0 1|
I 0 -1 |

\ 2 1 -1 2

7. Pemuuth MATPUYHOE YPABHEHHE:



- (i 1 0 3) (| 14) (110 0)
A=|(§(1) %}I; B=||4 1 1 ;| C:||_11|i|D:(32 l\|;E=|b 1 o||
\ 102 -2 22 3 3 01
) S U

\ )\

Bapuanr -6.

1. Pemuutsh cucreMy JUHEHHBIX YPABHEHUI1:
a) metogom Kpamepa;
0) meTonom ["aycca;

B) METOZOM 00paTHON MaTpHIIbl (MATPHYHBIM METOIOM).

JZx-y+z=2
3X+2y+22=-2
{x-2y+z:1

2. Pemuth ypaBHeHue (HepaBeHCTBA):

- X 1 X
0 -Xx -1 <1,
X 1 - X

3. BeIUMCIUTD ONIpeneTuTeNh:
a) 1O OIpeIeTICHUIO;

0) pa3oKeHHUEM 10 CTPOKE.

ax a+xt 1
ay a+y> 1
az a®+7° 1

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

2 (1 -1)
f(x)=-3x -3x+7 ®u A=| |
\3 1)

5. OnpeaenuTs co0OCTBeHHbIE 3HAYEHHS U COOCTBEHHbIE BEKTOPHI MAaTPUIl A:



(1 2 5)

|
A=||3 2 1||
1

\1 Y

6. OnpenenuTsh paHT MaTPHUIIbI, IPe00pa30BaB ee B cTyNneHYaTyI0 MeToaoM ["aycca.

(2 1 0)
A=]1 0 1]

SERE Y

7. PeminTh MAaTPUYHOE YPABHEHUE:

(21 -1 (|1 0 3\ (14\
=|301|;B: 4 1 | —‘11|
\ ) 2

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

Bapuanr -7

1. Pemuth cucTeMy JUHEHHBIX YPABHEHHIA:
a) metogom Kpamepa;
6) metogom ["aycca;

B) METOZIOM 00paTHON MaTpHIIbl (MATPHYHBIM METOJIOM).

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

2. Pemuth ypaBHeHue (HepaBeHCTBA):

x-1

3. BoIUMCJIUTD OTIpeaeTuTeNb:
a) 1o OTpeIeIICHUIO;

0) pasoKeHUEM TI0 CTPOKE.



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

4. Haiitu f (A), eciu 3agannif(x) u A.
(1 0 2

f(x)=9x +2x+0 H A=|| 3 1 -1
K4 3 -7

5. OnpeneauTh cOOCTBEHHbIE 3HAUEHUS U COOCTBEHHbIE BEKTOPLI MATPHUII A:

(5 2)
A=| |

\4 3)

6. OnpeaeauTs paHr MaTPHUIbI, MPe00Pa30BaB ee B CTyNeH4YaTyIo MmetoaoM ['aycca.

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

7. PemmmTh MaTpU4YHOE YPABHEHUE:

(21 -1) (| 1 0 3\| (| 14\| (2 1) (|100\|
A=| 30 LhB=l'4 1 1} C=|-11]; D =] LE=[010 |
\ ) | 2 -2 | 29 \ ) lp 01
\ ) L) \ )

2.B2+A".C"=E.x
Bapuanr -8.

1. PemmuTh cucTeMY JUHEHHBIX YPABHEHUI:
a) metogom Kpamepa;
6) metogom ["aycca;

B) METOAOM 00paTHON MaTpHLbl (MATPUYHBIM METOIOM).

Y+2y—z:2
2X -3y +21=2

[3xy+z =8



2. Pemuth ypaBHeHue (HepaBeHCTBA):

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

3. BoIuncauTh onpeaeauTeib:
a) TI0 OTPe/ICIICHUIO;

0) pa3IoKEHUEM IO CTPOKE.

-3
6 -6 2
2 -1

4. Haiitu f (A), ecotu 3agannIf(x) u A.

2 (1 2)
f(x)=-7x -7x-1 u A=l . |
" -3)

5. OnpeaenuTnh COOCTBEHHBIE 3HAYEHHS U COOCTBEHHbIE BEKTOPHI MATPHIT A:

|( 3 -1 1|\\
= -1 3) -1|
1 -1

\ )

6. OnpenenTh paHT MaTPHILL, IPeo0pPa30BaB ee B cTyneH4YaTyIo MeToaoM I"aycca.

(|10005\|

<19 § 8 8 4/
\ )

7. PemuuTh MAaTPUYHOE YPABHEHHE:

(21 (1 0 3 18y 5 (100
A:|K3OU|; B=|4 1 L C=d1f D=l LE=|010]

22 | 221
) \

B-AT —-3.C =5-x

Bapmanr -9.



1. Pemuth cucTemMy JIMHEHHBIX YPABHEHHIA:
a) merogoM Kpamepa;
6) metogom ['aycca;

B) METOJIOM 0OpaTHON MaTPHIIH! (MATPHIHBIM METOIOM).

V—y+z:a
X+y-z=D0b
1—x+y+z=c

2. Pemiuth ypaBHeHue (HepaBeHCTBA):

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

3. BeIUMCIUTD ONIpeneTuTeNh:
a) 1Mo OIpeICTICHUIO;

0) pas3moKEHUEM IO CTPOKE.

12 6 -4

4. Haiitu f (A), ecou 3agannif(x) n A.
(1 2 1)

| |
f(x)=-9x+5x-1 H A=|| 3 1 -1
K4 2 -7)

5. OnpeaenuTs co0OCTBeHHbIE 3HAYEHHS U COOCTBEHHbIE BEKTOPHI MAaTpHIl A:

(1 13
A= 1 5 1]
3 1 1
\ )

6. OnpenenTh paHT MaTPHILL, IPe0OpPa30BaB ee B cTyneH4YaTyIo MeTooM ["aycca.

(3 5 77
A=]1 2 3]

| |
PR

7. PemiuTh MATPUYHOE YPABHEHUE:



R N
_ i B=l4 1 1] c=[-11]D
30 1) 12 -2 | 29

)
(A-B) -3-C=x

Bapmuanr -10.

1. Pemuutsh cucreMy JUHEHBIX YPABHEHUIA:
a) merogoM Kpamepa;

0) meTogom ["aycca;

B) METO/IOM 00OpaTHOM MaTpPHUIIHl (MATPUIHBIM METOIOM).

Jx+2y+z =4
x-5y+3z=1
[2x+7y—z:8

2. Pemuth ypaBHeHue (HepaBeHCTBA):

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

3. BeIUMCIUTD OTIpeaeTuTeNh:
a) TI0 OTPEJICIICHUIO;

0) pa3oKEHUEM IO CTPOKE.

1 2
3 -4 7
-3 12 -1

4. Haiitu f (A), eciin 3aganeif(x) u A.
2 (-1 8)

f(x)=-8x -7x+3 m A=l |
\3 -2

(2
i

(|100\|
010

|
\

o 01

5. OnpeaenuTs co0OCTBeHHbIE 3HAYEHHS U COOCTBEHHbIE BEKTOPHI MAaTpPUI A:

|( 2 1 1\|
A=|| 1 2 1||
1 1 2



6. OnpeaenTsL paHT MAaTPULIBI, IPe00pPa30BaB ee B cTyneH4YaTyI0 MeToaoM ["aycca.

(1020 0
4=]0 1 02 0
2 040 0
\ )

7. PeminTh MAaTPUYHOE YPABHEHUE:

(1 0 3 (1 14) (i1
5 1)|; B=||4 1 1|;| C-= |11 |1| _[ 2 1\1;E=|(l)
\ \-1 2 -2) KZZ} -3 3) LO

(B-Ef =C-A+2-x

BapuaHT 1.

1. PelwunTb MaTpMUHOE ypaBHEHNE OTHOCUTE/IbHO HensBecTHOM maTpuubl X, ecam A,B,C,D,E —
3a4aHHble MaTPULLbI.

- (1 0 3 14\ (1
Az[é é “J || 11 | 11|b |(2 1\E:||E
\

_—

0
1
0

= OO

. |1 2 -2 e ’22 3)
\ J U )

—

A-B+2.CT =3.x

.X|C/'I€Q>(()B3Tb COBMEC’&HOCTb CUCTEMbI JIMHEMHBIX ypaBHEHMﬁ W HaUTK BCe ee peweHunA:
X + -X +X =

- % +3%+2% +4 =3
4 1 2 3 4
| 3X1 +5X2 + X3 + 2Xa = 4
5% — X2 — 3% = —2

3.3afaHa 04HOPOAHAA CUCTEMA IMHEWNHDBIX YpaBHeHW. TpebyeTca:
a) A0Ka3aTb, YTO CUCTEMA UMEET HETPUBMAJIbHOE PELLEHME.
6) HaitT1 Basnc NpocTpaHcTBa peleHnin (byHAaMeHTaNbHYO CUCTEMY PELLIEHUIA)

B) 3anuncaTb o6u1,ee peweHne cucTtembl.
X—-X-Xx —-x =0
X+2%  3+x4=0

! 2 4

3X, + X3 + 2%2 =0
Xt +5X2 — X3 +3x4 =0




4. B npocTpaHcTBe R? & 6asuce {e 8 } 3a/1aHbl BEKTOPbI
1 2

a:kl‘]]_‘i‘?\,z'ﬂz, b:B1‘D1+B2‘D2, C:'Yl'D1+'Y2‘D2.

TpebyeTcsa: a) AOKa3aTb, YTO BEKTOPbLI a U b 06pasytoT 6asuc;

6) 3anMcaTb maTpuLy nepexona ot 6a3unca {D1, Dz} K 6asucy {a, b};

B) HAMTWU KOOPAMHATLI BEKTOpa ¢ B Hasuce {a,b}.

a=301—102, b=0 -2, c =411 — 3.

5. [laHbl KOOpAMHaTbl BePWUH Nnupamuapl ABCD. Haiitu:

1) annny pebpa AB;

2) yron mexkay pebpamun ABCD;

3) nnowaab rpaHn ABC;

4) ypaBHEHUA CTOPOH TpeyronbHuKka ABC;

5) ypaBHeHMe mepuanaHbl, NoBeAeHHOW U3 BepLUUHbI A TpeyronbHuka ABC;

6) 06BEeM NMpamuabl.

A(4,25), B(0,71), €(0,2,7), D(1,50).

6. HaliT cobCTBEHHbIE 3HAYEHMA U COBCTBEHHbIE BEKTOPbI IMHENHOro NpeobpasoBaHus,
3aZlaHHOro B HeKoTopom basuce maTpuuen A.

(—5 —4 3\

A=[-4 -5 -3|
L 3 -3 —4}

7. cnonb3ys TEOPUIO KBagpaTUYHbIX GOPM, NPUBECTM K KAHOHUYECKOMY BUAY YpPaBHEHUE NNHUN
BTOPOro nopsAgkKa. 3anmcatb ¢popmy npeobpasoBaHMA KOOPANHAT.

— 2% -2y +2xy+3=0

BapuaHT 2.

1. PelwunTb MaTpMYHOE ypaBHEHNE OTHOCUTENbHO HeM3BeCcTHOM maTpuubl X, ecam A,B,C,D,E —
3a4aHHble MaTPULLbI.



i 10 3 14 10
A:@ é 1\|,B ||( 11 \,| 11“) I(2 1W,E=|(b 1
1)1y 2 2

—_ OO
—_—

’22 3 1o o
\ ) U ) N

N—

2.3.4.C =2.xT

2.UcnepoBaTb COBMECTHOCTb CUCTEMDI JINHENHBIX ypaBHeHMﬁ W HallTW Bce ee peweHunAa:

X1+ 2X2+ X3 =1
[—1x +22x 3+x =-2

‘1 2 3

4
X+X+X+X =-1
'+3¢ —3¢ —x* =3

[ 1 2 3 4

3.3a4aHa ogHOpoAHasA CMCTEMA JIMHENHbIX ypaBHeHMI. TpebyeTca:

a) loKa3aTb, YTO CUCTEMA UMEET HETPUBMA/IBHOE PELLIEHME.

6) HaltTn 6asnc NpocTpaHCTBa pelweHui (pyHAaMeHTaNbHYIO CUCTEMY PELLUEHMIA)

B) 3anuncaTb oblee pelleHne CUCTEMBI.

X+2X =3x —2x=0
43(1+x2-x S_x=0

4 2 3 4
| 3X1 — X2 +2X3+X4=0
7%, + X3 =0

4. B npocTpaHcTBe R? B 6asuce {e e } 3a/,aHbl BEKTOPbI
1 2

a=7»1-[1+7»2-D2, bzﬁl'ﬂl‘i‘ﬁz'ﬂz, CZYI'D1+Y2'D2-

TpebyeTcsa: a) AOKaA3aTb, YTO BEKTOPbLI a U b 06pasytoT 6a3uc;

6) 3anuncaTb MmaTpuuy nepexosna ot 6asuca {Dl, Dz} K 6asucy {a, b};

B) HAaWTK KOOpPAMHATLI BeKTOpa ¢ B basuce {a,b}.

a=301+02, b=10;+20,, c =301 —4l,.

5. [lJaHbl KOOpPAMHATbLI BepLUMH Nupamugbl ABCD. Halitu:

1) anvHy pebpa AB;

2) yron mexay pebpamu ABCD;

3) nnowaab rpaHu ABC;

4) ypaBHEHUA CTOPOH TpeyronbHnKa ABC;

5) ypaBHeHMe mepuanaHbl, NOBeAEeHHOM U3 BepLlMHbI A TpeyronbHuKa ABC;

6) 06Bbem NMpamunabl.



A(4,4,10), B(7,10,2), C(2,8,4), D(9,6,9).

6. Halitn cobcTBeHHbIE 3HaYeHMA U COBCTBEHHbIE BEKTOPbI IMHENHOTO Npeobpa3oBaHus,
3aZ1laHHOro B HeKoTopom 6a3sunce matpuuen A.

(—5 -2 0)

A=-2 -4 4
0 4 -5
\ )

7. cnonb3ys TeEOPUIO KBagpaTUYHbIX GOPM, NPUBECTM K KAHOHWMYECKOMY BUAY YPaBHEHWE IMHUK
BTOPOro nopsakKa. 3anucatb popmy npeobpasoBaHmNa KOOPAMHAT.

X2 —Ty? + 2xy = 24
BapuaHT 3.

1. PewnTb MaTpuyHOeE ypaBHEHNE OTHOCUTENbHO Hen3BecTHoW maTpuubl X, ecaun A,B,C,D,E —
3afj@aHHble MaTpULpbl.

2 1 1)t 0 3y Uy 5 gy |1 00
A=[3 0 1J,B—|4 1 1 |,c_’—11|b_| ),E:M) 1 (i

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

2.UcnepoBaTb COBMECTHOCTb CUCTEMDI JNINHENHbIX ypaBHEHMﬁ W HaUTK BCe ee peweHunA:

X+ X +X =5
{J—2>J<r+2;<r +8x =2

1 2 4
-X+3X +X +4x =3

I Ztx 3 _3 47
l: 2 3

3.3afaHa 04HOPOAHAA CUCTEMA IMHENHBIX YpaBHeHWUN. TpebyeTca:
a) A0Ka3aTb, YTO CUCTEMA UMEET HETPMBUAJIbHOE PeLLEHME.
6) HaliTK Ba3nc NPOCTPaAHCTBA peLleHn (GyHAaMEeHTaNbHYIO CUCTEMY PeLLeHWi)

B) 3aMMnUcaTb o6u1,ee peweHne cucTtembl.
2X+Xx+x =0
2K -3¢ +2% +2x =0

1 2
3 4

3X2— X3— X4 :0

2X1 + 3X2 =0



4. B npocTpaHcTBe R? & 6asuce {e 8 } 3a/1aHbl BEKTOPbI
1 2

a:kl‘]]_‘i‘?\,z'ﬂz, b:B1‘D1+B2‘D2, C:'Yl'D1+'Y2‘D2.

TpebyeTcsa: a) AOKa3aTb, YTO BEKTOPbLI a U b 06pasytoT 6asuc;

6) 3anMcaTb maTpuLy nepexona ot 6a3unca {D1, Dz} K 6asucy {a, b};

B) HAMTWU KOOPAMHATLI BEKTOpa ¢ B Hasuce {a,b}.

a=0+32, b=201 + 41, c=-301 +50s.

5. [laHbl KOOpAMHaTbl BePWUH Nnupamuapl ABCD. Haiitu:

1) annny pebpa AB;

2) yron mexkay pebpamun ABCD;

3) nnowaab rpaHn ABC;

4) ypaBHEHWA CTOPOH TpeyrosibHuKa ABC;

5) ypaBHeHMe mepuanaHbl, NOBeAEHHON 13 BepLUMHbI A TpeyronbHnKa ABC;

6) 06BEeM NMpamuabl.
A(4,6,5), B(6,9,4), C(21010), D(7,59).

6. HaitT cobcTBEHHbIE 3HAYEHMA U COBCTBEHHbIE BEKTOPbI IMHENHOrO Npeobpa3oBaHums,
3af,aHHOro B HEKOTOpom basnce maTpuueit A.

(—5 0 -1
A=|0 -5 1 |

L—l 1 —4J

7. cnonb3ys TeEOPUIO KBagpaTUYHbIX GOPM, NPUBECTM K KAHOHUYECKOMY BUAY YpPaBHEHWUE NNHUN
BTOPOro nopsAgkKa. 3anmcatb ¢opmy npeobpasoBaHMA KOOPANHAT.

5x2+ 4 Gy + 7y? = 22
BapuaHT 4.

1. PewunTb MaTpUyHOE ypaBHEHNE OTHOCUTE/IbHO HEN3BECTHOM MaTpuubl X, ecan A,B,C,D,E —
3aZaHHble MaTpULLbI.



i (1 0 3 ) (1 0
A:@ é 1\J,B=||4 1 1 ,| ’éﬂb I(2 13),E=||E (1)

L R \
C-A-2.BT =_°X
3

2.UcnepoBaTb COBMECTHOCTb CUCTEMDI JINHENHBIX ypaBHeHMﬁ W HallTW Bce ee peweHunA:

(2X +3x —x —x =4
J—ﬂ(+2x2+2>% =1

1 3 4
X+3X +X+Xx =5
|1 2 3 4

[X1+X2 —X3—X4 =1

3.3agaHa oAHOPOAHAs CUCTEMA IMHENHbIX YypaBHeHMI. TpebyeTca:

a) A0Ka3aTb, YTO CUCTEMA UMEET HETPMBUAJIbHOE PELLEHMUE.

6) HailtT 6asnc NpPoCTpaHCTBa peweHnin (GyHAAMEHTAIbHYIO CUCTEMY PELLIEHUIA)

B) 3anucatb obliee pelleHne CUCTEMBbI.

[2X1+X2—X3—X4=0
-X +4x +5x =0

4 2 3 4
| 2% +3x3+4xs=0
L2X1 +2X; —5%3 —6x4 =0

B npoctpaHcTBe R? & 6asuce {e € } 3afaHbl BEKTOPbI
1 2

a:}\,l']1+}\«2'ﬂz, b:B1'D1+Bz'D2, C:'Yl'D]_'F'Yz'Dz.

TpebyeTca: a) 4OKa3aTb, YTO BEKTOPLI a U b 06pasytoT 6asuc;

6) 3anMcaTb maTpuLy nepexona ot 6a3unca {Dl, Dz} K 6asucy {a, b};

B) HalTK KOOpAMHaTLI BEKTOPa C B 6asuce {a,b}.

a=-011 —20>, b=31;+205, c=-201—10.

5. [JaHbl KOOpPAMHATbLI BEPLUMH Nupamngbl ABCD. Halitu:
1) annny pebpa AB;

2) yron mexay pebpamu ABCD;

3) nnowaab rpaHmn ABC;

4) ypaBHEHMA CTOPOH TpeyrosibHuKa ABC;

5) ypaBHeHMe mepuanaHbl, NoBeAEHHOW U3 BePLUUHbI A TpeyronbHuKa ABC;

\\|
)



6) 06Bbem Nupamuabl.

A(3,54), B(8,7,4), C(510,4), D(478).

6. HaliTn cobcTBeHHbIE 3HaYeHMA U COBCTBEHHbIE BEKTOPbI IMHENHOrO Npeobpa3oBaHmA,
33a/aHHOro B HEKOTOPOM Basnce maTtpuuen A.

(—5 2 3)
A=|2 -4 2]

3 2 -5

7. cnonb3ys TeEOPUIO KBagpaTUYHbIX GOPM, NPUBECTM K KAHOHUYECKOMY BUAY YpPaBHEHWUE NNHUN
BTOPOro nopsgkKa. 3anucatb popmy npeobpasoBaHUA KOOPAMHAT.

4x% +4y? + 2xy =15
BapuaHT 5.

1. PelwunTb MaTpMUHOE ypaBHEHNE OTHOCUTE/IbHO HensBecTHOM maTpuubl X, ecam A,B,C,D,E —
3a4aHHble MaTpuULLbl.

2 1 1) '(103 bml 1 0 0y
_ B=l4 1 1 11],D =] W,E:b 1 0
A [3 0 1) . 2-2| ’22 3/ ||o 0 1\
\ ) U ) \ )
(B-C)T+2-A:£-x
2

2.UcnepoBaTb COBMECTHOCTb CUCTEMDI NINHEMHbIX ypaBHEHMﬁ W HaUTK BCe ee peweHna:

X5+ 4X ,+ 5X —6
X— X 2X +2x =

1 2 3 4
X +3Xx +7x =5

| i+ 2% +5% +3x =7

L 1 2 3 4

3.3afaHa 04HOPOAHAA CUCTEMA JIMHEWNHDBIX YpaBHeHW. TpebyeTca:

a) A0Ka3aTb, YTO CUCTEMA UMEET HETPUBMAJIbHOE PELLEHME.

6) HaliT1 Basunc NpocTpaHCTBa pelleHui (pyHaaMeHTaNbHYIO CUCTEMY pPeLLeHUIA)

B) 3anncaTb 06u.|,ee peweHne cncremol.



(%2 7=

J 1 3 4
A —2X +2x =0

1 2 3

|
|2 + 2% + 2% +2x4 =0

4. B npocTpaHcTBe R? 5 Gasuce {e 2 } 3aJaHbl BEKTOpbI
12

a:7\4-]1+k2-D2, b=B1-D1+B2-Dz, C='Y1~Dl+"{2-ﬂz.

TpebyeTcsa: a) AOKaA3aTb, YTO BEKTOPbLI a U b 06pasytoT 6asuc;

6) 3anMcaTb maTpuLy nepexoaa ot 6a3nca {D1, Dz} K 6asucy {a, b};

B) HalTK KOOpAMHaTLI BEKTOPa ¢ B 6asuce {a,b}.

a=201+41,, b=21,+30,, c=-201 +50,.

5. [laHbl KOOpAMHaTbl BEPWUH Nupamuapl ABCD. HaiiTtu:

1) annny pebpa AB;

2) yron mexkay pebpamu ABCD;

3) nnowaab rpaHun ABC;

4) ypaBHEHUA CTOPOH TpeyrosibHuKa ABC;

5) ypaBHeHMe mepuanaHbl, NoOBeAEHHOM U3 BePLUUHBI A TpeyronbHuKa ABC;

6) 06BeM NMpamuabl.

A(10,6,6), B(-28,2), C(6,8,9), D(710,3).

6. HalnTn cobcTBeHHbIE 3HAYEHUA U COBCTBEHHbIE BEKTOPbI IMHEMHOro Npeobpa3oBaHus,
3a1aHHOrO B HEKOTOPOM Basunce matpuuen A.

~5 -2 -1)
A:(—Z —2 2’

7. cnonb3ys TeopUIo KBagpaTUYHbIX GOpPM, NPUBECTM K KAHOHWMYECKOMY BUAY YPaBHEHWE TNHUN
BTOPOro nopsaakKa. 3anucatb popmy npeobpasoBaHMUA KOOPAMHAT.

3% +3y? +4xy=5

BapuaHT 6.



1. PelwunTb MaTpMUHOE ypaBHEHNE OTHOCUTENIbHO Hen3BecTHOM maTpuubl X, ecam A,B,C,D,E —
334aHHble MaTpULLbI.

. (1.0 3 3 (14) (1 0 0
A:@ é 11}3:'4 11 ||| || 1143) \Ezﬂ) 0
- 1

2 -2 2 1 3 3 g g
\ ) U ) \

.

4-(D-A) +C=4-X

Z.MCﬂe,ﬂ,OBaTb COBMECTHOCTb CUCTEMbI TMHENHbIX ypaBHeHMﬁ W HalTU BCe ee peweHnA:
X1 +2X2 +2X3 — X4 =1

J -X + 3X, =4

X+X +5x —x =5
|1 2 3 4

LXl + 3X2—X3—x4 =—-3

3.3a4aHa ogHoOpoAHasA cMCTEMA JIMHENHbIX ypaBHeHUI. TpebyeTca:

a) loKa3aTb, YTO CUCTEMA UMEET HETPUBMAIbHOE PELLIEHME.

6) HailTK 6asnc NpPoCcTpaHCTBa peweHnin (GyHAAMEHTAIbHYIO CUCTEMY PELLIEHUIA)

B) 3anucaTb obllee pelleHne CUCTEMbI.
(6X1 —2Xo — X3 =0

2X
2+2X3 + X4 =0

|6X1+X3+X4 =0
[6X1 —4X; —3x3 — X4 =0

2
4.Bnpoctpactee  R” B 6asuce {e € } 337aHbl BEKTOPbI
1 2

a:}\,l']1+}\«2'ﬂz, b:B1'D1+Bz'D2, C:'Yl'D]_'F'Yz'Dz.

TpebyeTca: a) 4OKa3aTb, YTO BEKTOPbI a U b 06pasytoT 6asuc;

6) 3anuncaTb MmaTpuuy nepexosna ot 6asuca {Dl, Dz} K 6asucy {a, b};

B) HANTW KOOPANHATLI BEKTOPa ¢ B Hasuce {a,b}.

a=-011 —20>, b=-01+40,, c=301—207.

5. [lJaHbl KOOpPAMHATbLI BepLUMH Nupamugbl ABCD. Halitu:
1) anvHy pebpa AB;

2) yron mexay pebpamu ABCD;

3) nnowaab rpaHun ABC;

4) ypaBHEHMA CTOPOH TpeyrosibHuKa ABC;



5) ypaBHeHMe mepuanaHbl, NoBeAEeHHOW U3 BepLUUHbI A TpeyronbHuKka ABC;

6) 06BeM NMpamuabl.

A(182), B(526), C(57,4), D(410)9).

6. HaliT cobCTBEHHbIE 3HAYEHMA U COBCTBEHHbIE BEKTOPbI IMHENHOro npeobpasoBaHus,
3aZlaHHOro B HEKOTopom basunce maTpuuei A.

(—5 -4 0 W

A=|-4 -1 -4

0 -4 -5
\ )

7. cnonb3ys TeOpUIo KBagpaTUYHbIX GOPM, NPUBECTM K KAHOHMYECKOMY BUAY YPAaBHEHWNE TUHUN
BTOPOro nopsakKa. 3anucatb popmy npeobpasoBaHmNa KOOPAMHAT.

4x2 + 24xy +11y% = 20

BapuaHt 7.

1. PelwunTb MaTpMUHOE ypaBHEHNE OTHOCUTE/IbHO HensBecTHOM maTpuubl X, ecam A,B,C,D,E —
3a4aHHble MaTPULLbI.

2 1 1) (1 o 3 \| (1141 _(2 1 (1 0 0
A:(3 0 1J |f11 2 12 ’ 11|b | 3),E=||[()) (1) (i
\ ) k ) \ )

2.B2+AT.C" =E-X

2.UcnepoBaTb COBMECTHOCTb CUCTEMDI JNINHENHbIX ypaBHEHMﬁ W HaUTK BCe ee peweHunA:

[3%1 + X2 —Xs —Xa =0
45X +3x=2
1 4

|2X1—X2+X3 +4X4=2
| X +2x2 — 2%3 —5x4 = -2

3.3afaHa 04HOPOAHAA CUCTEMA /IMHEWHBIX YpaBHeHUIA. TpebyeTca:
a) A0Ka3aTb, YTO CUCTEMA UMEET HETPUBMAJIbHOE PeLLEHME.
6) HalTK Basnc NpocTpaHCTBa pelleHnit (pyHAaMEHTaNbHYIO CUCTEMY PeLLEeHNI)

B) 3anuncaTb o6u.|,ee peweHne cncrtemol.



5x —X =0
XM+ x2-xX +2x =0
1 2 3 4

8x1 — X3 +2%4=0

2X1 —2X2 + X3 —2X4 =0

4. B npocTpaHcTBe R2 8 b6asuce {e € } 3a/laHbl BEKTOPbI
1 2

a:kl‘]]_‘i‘?\,z'ﬂz, b:B1‘D1+B2‘D2, C:'Yl'D1+'Y2‘D2.

TpebyeTcsa: a) AOKaA3aTb, YTO BEKTOPbLI a U b 06pasytoT 6asuc;

6) 3anmcaTb maTpuLy nepexoaa ot 6asunca {D1, Dz} K 6asucy {a, b};

B) HallTW KOOpAMHaATLI BEKTOPa C B 6asuce {a,b}.

a=-201+4l,, b=20; +02, c=411+ 3.

5. [laHbl KOOpAMHaTbl BEPWUH Nupamuapl ABCD. HaiiTtu:

1) annny pebpa AB;

2) yron mexay pebpamun ABCD;

3) nnowaab rpaHun ABC;

4) ypaBHEHUA CTOPOH TpeyronbHunKka ABC;

5) ypaBHeHME MepuanaHbl, NOBEAEHHOM M3 BepLMHbI A TpeyrosbHMKa ABC;

6) 06beM NMpamuabl.

A(6,6,5), B(495), C(46,7), D(6,93).

6. HaliT cobCTBEHHbIE 3HAYEHMA U COBCTBEHHbIE BEKTOPbI IMHENHOro NpeobpasoBaHus,
3aZlaHHOro B HeKoTopom basuce maTpuuen A.

(-5 -5 -1
A=|-5 1 -1 |
L-l -1 3 )|

7. cnonb3ys Teopuio KBagpaTUYHbIX GOpPM, NPUBECTM K KAHOHWMYECKOMY BUAY YPaBHEHWE TNHUN
BTOPOro nopsagkKa. 3anucatb popmy npeobpasoBaHmnA KOOPAMHAT.

6x%+ 25Xy + 2y° = 21

BapuaHT 8.



1. PelwunTb MaTpMUHOE ypaBHEHNE OTHOCUTENIbHO Hen3BecTHOM maTpuubl X, ecam A,B,C,D,E —
334aHHble MaTpULLbI.

. (1.0 3 3 (14) (1 0 0
A:@ é 11}3:'4 11 ||| || 1143) \E—H) 0
- 1

2 -2 2 I3 37 |5
\ ) L) \
B-A' —-3.C=5-X

2.UcnepoBaTb COBMECTHOCTb CUCTEMDI JINHEWHBIX ypaBHeHMﬁ W HallTW BCe ee peweHunA:

[X1+X2 +X4=0
2X +3X3 =1
|x+3x +3X +x =1
| 1 2 3 4
Xt — X2 —3%3 +xs = -1

3.3azaHa oAHOPOAHAs CUCTEMA IMHENHbIX YypaBHeHMI. TpebyeTca:
a) AloKa3aTb, YTO CUCTEMA UMEET HETPUBMAIBHOE PELLIEHME.
6) HaitT1 Basnc NpPocTpaHCTBa peleHnn (GyHAaMEHTaIbHYIO CUCTEMY pPeLLeHUIA)
B) 3anucaTb obuiee pelieHne CUCTEMBbI.
[—x —X+2X +X =0
3% +2x % x%0
1 2 4

“AX +X +2X +2x =0
| 1 2 3 4

2% — 3% + 2% =0

4. B npocTpaHcTse R® & 6asuce {e & } 3ananel sextopel
1 2

a=7\4~]1+7\,2'ﬂz, b=B1'D1+B2'D2, C=Y1-D1+Y2'D2.

TpebyeTcsa: a) AOKaA3aTb, YTO BEKTOPbLI a U b 06pasyioT 6a3uc;

6) 3anMcaTb maTpuLy nepexoaa ot 6a3unca {Dl, Dz} K 6asucy {a, b};

B) HANTW KOOPANHATLI BEKTOPA ¢ B Hasuce {a,b}.

a=201—10>, b =50 + 40, c =501 +10>.

5. [JaHbl KOOpPAMHATbLI BepLUMH Nupamugbl ABCD. Halitu:
1) annny pebpa AB;

2) yron mexkay pebpamu ABCD;

3) nnowaab rpaHn ABC;

4) ypaBHeHMA CTOPOH TpeyrosibHunka ABC;



5) ypaBHeHMe mepuanaHbl, NoBeAEeHHOW U3 BepLUUHbI A TpeyronbHuKka ABC;

6) 06BeM NMpamuabl.
A(7,2,2), B(577), c(531), D(23,7).

6. HaliT cobCTBEHHbIE 3HAYEHMA U COBCTBEHHbIE BEKTOPLI IMHENHOro NpeobpasoBaHus,
3aZlaHHOro B HEKOTOpom basunce maTpuuei A.

(—2 -1 1)

A=|-1 -4 -1]

(11 -4

7. cnonb3ys TeEOPUIo KBagpaTUYHbIX GOPM, NPUBECTM K KAHOHUYECKOMY BUAY YpPaBHEHWUE NNHUN
BTOPOro nopsakKa. 3anucatb popmy npeobpasoBaHmNa KOOPAMHAT.

4xy + 3y? = 36
BapuaHT 9.

1. PewnTb MaTpuyHOeE ypaBHEHNE OTHOCUTENbHO Hen3BecTHoM maTpuubl X, ecaun A,B,C,D,E —
3aflaHHble MaTpULpbl.

2 1 1) (1 o 3 \| 14\b (2 1 (1 o0 0y

_ | =
A_(3 ° 1J |f11 2 12 ’ 11| 3}E ||% %) (H
\ ) K ) \ )

(A-B) -3-C=X

2./ icnepoBaTb COBMECTHOCTb CUCTEMbI IMHEMHbIX YPaBHEHWUI U HAATW BCe ee pelleHua:
X +X +2X =2

[41x +x —x3 4 =0

I

| 9X1 + X2 +2X4 = -2

[3X1 + X2 —2X3 —2x4 =2
3.3agaHa 0HOPOAHAA CUCTEMA IMHEMHbIX YpaBHEHWIA. TpebyeTca:
a) AO0Ka3aTb, YTO CUCTEMA UMeET HETPUBUA/IbHOE peLleHne.

6) HalTK Basnc NpocTpaHCcTBa pelleHnin (pyHAaMEHTaNbHYIO CUCTEMY PeLLEeHNI)

B) 3anuncaTb 06u.|,ee peweHne cncremol.



(4x+3x —X —2X :O
¥ +2% + R 4 =0

1
X +5x2  L2x =0
| 1 2 4

[5X1 + X2 —2X3 —2X4 =0

4. B npocTpaHcTBe R? 5 Gasuce {e 2 } 3aJaHbl BEKTOpbI
12

a:7\4-]1+k2-D2, b=B1-D1+B2-Dz, C='Y1~Dl+"{2-ﬂz.

TpebyeTca: a) AOKa3aTb, YTO BEKTOPbLI a U b 06pasytoT 6a3uc;

6) 3anucaTb maTpuLy nepexoaa ot 6a3uca {Dl, Dz} K 6asucy {a, b};

B) HAlTW KOOPAMHATLI BEKTOpa ¢ B 6asuce {a,b}.

a=40;+3,, b=>501 +12, c=201+207.

5. [laHbl KOOpAMHaTbl BEPLWKWH Nupamuapl ABCD. Haiitu:

1) annny pebpa AB;

2) yron mexkay pebpamun ABCD;

3) nnowaab rpaHun ABC;

4) ypaBHEHUA CTOPOH TpeyronbHunKa ABC;

5) ypaBHeHME MepuanaHbl, NOBEAEHHOM M3 BepLMHbI A TpeyrosbHMKa ABC;

6) 06BeM Nupamuabl.

A(8,6,4), B(10,55), C(2,68), D(810,7).

6. HainTn cobcTBEHHbIE 3HAYEHMA U COBCTBEHHbIE BEKTOPbI IMHENHOrO Npeobpa3oBaHus,
3af,aHHOro B HEKOTOpom basnce maTpuueit A.
_ 2 - 5\
=| 5 4
-5 3 - 4

7. \cnonb3ys TEOPUIO KBagpaTUYHbIX GOPM, NPUBECTM K KAHOHMYECKOMY BUAY YPaBHEHWE NUHUK
BTOPOro NopsaKa. 3anucatb popmy npeobpasoBaHmsa KOOPAMHAT.

x2-2y% +2 Gy =



BapwuaHTt 10.

1. PewmnTb MaTpU4HOE ypaBHEHNE OTHOCUTE/IbHO HEN3BECTHOM MaTpuubl X, ecin A,B,C,D,E —
3aZaHHble MaTPULLbI.

B8 e 1D e mb_rz e
1) |_1 2 ) \-3
K ) - )

0 0\|
1 O
0 1

!
o

\ )
(B-E) =C-A+2-X

2./icnefoBaTb COBMECTHOCTb CUCTEMbI IMHEMHbIX YPaBHEHWI U HAUTK BCE ee peLleHunA:

[5x1 +X3—X4=0
x+2X 43x =2

4 2 3 4

|9X1 + X2 +3Xs +2X4 =2
[5X1 — X2 =Xz —4x4 =-2

3.3agaHa oAHOPOAHaA cucTeMa IMHENHbIX ypaBHeHUi. TpebyeTca:
a) loKa3aTb, YTO CUCTEMA UMEET HETPUBMAbHOE peLleHue.
6) HaliTn Ba3uc npocTpaHCcTBa pelueHnit (pyHaAaMeHTaNbHYIO CUCTEMY PeLLeHUIA)

B) 3anuncaTb 06u.|,ee peweHne cucrtembl.

[3x1—3x2 +2% =0
|2X1—X;‘X +Xx =0

3 4
7X1'2X2+X3—X4=O
1%, + %, +2X4 =0

4. B npocTpaHcTBe R? & Gasuce {e 8 } 3aJaHbl BEKTOPSI
1 2

a=7\4~]1+7\,2'ﬂz, b=B1'D1+B2'D2, C=Y1-D1+Y2'D2.

TpebyeTca: a) 4OKa3aTb, YTO BEKTOPLI a U b 06pasytoT 6asuc;

6) 3anmcaTb maTpuLy nepexoaa ot 6asunca {D1, Dz} K 6asucy {a, b};

B) HANTW KOOPANHATLI BEKTOPa ¢ B Hasuce {a,b}.

a=01—2>, b =211 +30, c=501 —3s.

5. [lJaHbl KOOpPAMHATbLI BepLUMH Nupamugbl ABCD. Halitu:
1) anvHy pebpa AB;
2) yron mexay pebpamun ABCD;

3) nnowaab rpaHu ABC;



4) ypaBHEHMA CTOPOH TpeyrosibHuKa ABC;
5) ypaBHeHMe mepuanaHbl, NoBeAEHHOM U3 BEPLUMHBI A TpeyronbHuKka ABC;

6) 06BeM NMpamuabl.

A(7,7,3), B(658), C(358), D(84,1).

6. HaliTn cobcTBEHHbIE 3HaYeHMA U COBCTBEHHbIE BEKTOPbI IMHENHOTO NpeobpasoBaHus,
3aZ1laHHOro B HEKOTOpOM Hasnce maTtpuuein A.

otd 3|
s s o

7. icnonb3ya Teoputo KBagpaTuUHbIX GOPM, MPMUBECTU K KAHOHMYECKOMY BUAY YPaBHEHUE IMHUMU
BTOpOro nopsazka. 3anmcaTb ¢popmy npeobpasoBaHMA KOOPAMHAT.

X% + 2Bxy =12



AR A

~

10.
11.
12.
13.

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

21.
22.

23.
24,
25.

26.
27.

28.

29.

30.

Bonpocsl 1151 codecenoBaHus

JaTp onpenenenre MaTpuLbl

Kakue Buibl MaTpu1l Bbl 3HaeTe?

ApudmeTnueckue ornepanuu HaJ MaTpULIAMU U UX CBOMCTBA
Anrebpanueckue JONOTHEHUs: U MUHOPBL. OOpaTHast MaTpuIa

OneMeHTapHble MpeoOpa3oBaHMs HAJl MaTpULAMU U IPUBEIECHUE MAaTpULl K
TPEYroJIbHOMY M K JUAaroHaJbHOMY BHJY IHYT€M 3JIEMEHTapHBIX
npeoOpa3oBaHUi

JlaTb onpezeneHue onpeaesnTeNns KBaapaTHOW MaTPUILBI.

[IpuBecTu cBOMCTBA ONIPEACTUTENSA

B kakux ciywasx omnpenenurens paBeH Hymo? UTo ciienyer U3 paBeHCTBa
OTIPENICTUTEIS HYIIO?

Jaiite onpenenenre MUHOpa U aaredpanyeckoro J0NOJHEHUS dJIeMEeHTa
onpenenurens. ChopMynupyiTe mpaBUiI0 BEIYUCICHUS OTIPEIEITUTEIS.

Kak ocymiecTBifroTCs TMHENHbIE OTEpalliy HaJl MaTpULiaMu?

Kak nepeMHokaroTcsa e Matpulibl? CBONMCTBA MPOU3BEICHUS MaTPUIL.
KakoBa cxeMa Hax0KaeHUsT 00paTHON MaTPHUIIbI?

Jaiite ompeneneHus] pEHICHUS CUCTEMBI JIMHEWHBIX —alreOpandecKux
ypaBHeHUU. Pacmmdpyiite MNOHATHS «COBMECTHAs», «HECOBMECTHAs,
«OIpeaencHHasn, «HEOpeAeICHHAN» CUCTEMBL.

Hanummure ¢popmynsl Kpamepa. B kakom ciydae OHH TPUMEHUMBI?

UYro Ha3biBaeTcs paHroM marpuisl? Kak o Haxoaurces?

Cdopmymnupyiite Teopemy Kponekepa — Kanenu.

[Tpu kakux yclIOBUSIX CHUCTEMA JIMHEHHBIX alreOpandeckiux ypaBHEHUN UMeEET
MHO3KecTBO perieHui? Korna ona uMeer eAMHCTBEHHOE pelieHne?

Onummre Meton ['aycca pemeHus CUCTEM JIMHEWHBIX YpPaBHEHUM.

Kakue Hen3BecTHbIE Ha3bIBAIOTCSl CBOOOAHBIMH, a Kak1e 0a3UCHBIMU?

Kakue o0coOEHHOCTM  pelleHHs  OAHOPOAHBIX  CHUCTEM  JIMHEWHBIX
anredpandeckux ypaBHeHHH Brl 3Haere?

Kak crpoutcs pyHnameHTanbHas cuctemMa perieHni?

Kak BbINONHSAIOTCS TUHEIHBIE onepaliuy Haja BekTopamu? KakoBel cBolicTBa
ATUX Omeparui?

Kakue BeKkTOpa Ha3bpIBaIOTCS JUHEHMHO 3aBUCHUMBIMHU, a KAKHE JINHEHHO
HE3aBUCHUMBIMU?

Urto Takoe 6a3uc? Kakue BekTopa 00pa3yroT 0a3uc Ha IUIOCKOCTH U B
pocTpaHcTBe?

Kakoii 6a3uc Ha3bIBaOT 1€KapTOBBIM?

Yro Takoe KOOpANHATHI BEKTOpa?

Uro Ha3bIBaeTCAd CKAMSIPHBIM IPOM3BENECHHEM BEeKTOpoB? KakoBel ero
cBoiictBa? [l pemieHMs KakMX 3agad M KaK OHO MOXET ObITh
HCITOJI30BaHO?

Uro Ha3bIBaeTCs BEKTOPHBIM IpoM3BeAcHHEM BeKTOpoB? KakoBel ero
cBorictBa? Jlyjs pemieHWs Kakux 3a7ad M KaK OHO MOXeT OBITh
HCIIOJIb30BaHO?

UTto Ha3bpIBae€TCs CMEIIAHHBIM MPOU3BEICHUEM BEKTOpoB? KakoBbl ero
cBoiictBa? Jlnms pelieHuss KakuX 3aJad M KaK OHO MOXET OBITh
HCITOJI30BaHO?

3anuiuTe B BEKTOPHON M KOOPAMHATHON opMax yclIOBUSI KOJUIMHEAPHOCTH,
OpPTOTrOHAJIBLHOCTH U KOMIIAHAPHOCTH BEKTOPOB.



31.
32.

33.

34.

35.
36.
37.
38.
39.
40.

41.
42.
43.
44,

45,
46.

471.

48.
49,
50.
51.
52.

[Tpstmast TUHMS HA TUTOCKOCTH, €€ 00IIIee ypaBHEHHE

JlaiiTe MOHATHE HOPMAJIBHOI'O W HAIPABJIAIOIIETO BEKTOPOB IIPSMOM Ha
MJIOCKOCTH, YIJIOBOTO KO3 duiineHTa.

3anuIIuTe pa3Iu4HbIC BUABI IPAMON M YKaXKUTE FEOMETPUUECKAN CMBICT
[IapaMeTpOB ypaBHEHMUSL.

3anuIuuTe YCJIOBUS NAapaJUIEIbHOCTH U NEPIEHIUKYIIPHOCTH MPSAMBIX Ha
IJIOCKOCTH B CJIy4ae pa3jIMYHbIX BUJIOB YPABHEHUH NPSMBIX.

Kak HaliTh TOUKy nepecedeHust PsIMBIX Ha MJI0CKOCTH?

Kak BbIYMCIIAETCS paCCTOSHUE OT TOYKH JI0 NIPSAMOM Ha INIOCKOCTU?

Jla¥iTe onpeneneHre 3JUIMIICa U 3aIIUIINTE €ro KAHOHUYECKOE YPaBHEHHUE.
Jaiite onpenenenue runepOobl U 3aMUIINTE €€ KAHOHUYECKOE YpaBHEHHE
Jaiite onpenenenue napadoibl ¥ 3aHUILIUTE €€ KAHOHUYECKOE YpaBHEHHE
W3znoxwure cxemy MpuUBeIeHHs 0OLIET0 YpaBHEHHUS KPUBOW BTOPOTO MOPSIKA
K KAHOHUYECKOMY BUJLY.

JlaiiTe noHATHE NOJISIPHOM CUCTEMBI KOOPAMHAT.

Onumure napameTpudeckuil crocod NoCTPOEHUs JTMHUI Ha IJI0OCKOCTH
[TnockocTh, e€ obIiee ypaBHEHHE

Kak ompenensercss B3aMMHOE pPacCIOJIOKEHUE IUIOCKOCTEH?  3aluuiuTe
YCIIOBUS NIApAJUIEIbHOCTU U MEPIEHANKYIIPHOCTH IUIOCKOCTEH.

Kak BbIYMcIIs€TCS pacCTOSHUE OT TOUYKH 10 INIOCKOCTU?

3anuiuuTe pa3aIuvHbIC BUIbl YPaBHEHHUM NPSAMOM B IPOCTPAHCTBE U MOSICHUTE
CMBICJI ITAPaMETPOB, BXOSAIIUX B YPABHECHMUS.

W3noxuTe cxemy NMpUBEICHUS OOIIUX YPaBHEHUH MPSAMON K KAHOHUYECKOMY
BH]LY.

Kak onpenennTts B3aMMHOE pacIoyIOKEHUE NIPSMBIX B IPOCTPAHCTBE?

Kak BbluMcIIsieTCs pacCTOSHUE OT TOUYKH 10 IPSIMOM B IPOCTPAHCTBE?

Kak onpenenuts B3aMMHOE PacrionokKeHHe IPSIMON U IIIOCKOCTH?

Kak nmiercst Touka nepecedyeHus NpsiMon U MI0CKOCTH?

Ha3oBuTe mOBEpXHOCTH BTOPOTO IMOPSAKA W HAMMIIATE UX KAHOHUYECKHE
YpaBHEHUS.



JK3aMeHALMOHHbIE BOIIPOCHI 110 JIMHEIHOM ajiredpe M aHAJIMTHYECKOIN

el N

© N oG

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

24.

25.

26.
27.

reoMeTpuu

Omnpenenenne matpuibl. Buasl matpun. KpaTtkas ¢popma 3anicu MaTpuIibl.
Apudmerndeckue IeHCTBUS HaJl MATPULIAMH.

CaoticTBa apuMETHIESCKUX ONEPAIIHIA.

DnemeHTapHbIe peoOpa3oBaHus HaJ MaTpuleil. [IpuBenenne MaTpuIb! K
TPEyrojbHOMY (uaroHagbHoMy) Buay. Cies MaTpuLbl.

[Tonsitue onpenenutesns. MeTo bl BBIUUCICHUS ONPEAEIUTENS 210 U 310 nopsiiKa.
MuHops! 1 anredpanyeckue J0N0JTHEHUS.

Teopema Jlannaca.

CBolicTBa onpeaeauTeNneH.

Cucremsl nuHeHbIX anredpanyeckux ypasHenuil (CJIAY) Broporo nopsaka u
METO/Ibl UX PELICHHUS.

. CucreMsl n IMHENHHBIX YpaBHEHUH ¢ n Hen3BecTHbIMU. CoBMecTHOCTH CJIAY.

VYcnoBus CyleCTBOBAHMS PELLICHHUS.

Meton Kpamepa. @opmynsl Kpamepa. [Tpumep.

Meron 'aycca. Ilpumep.

Meton XKoprano-I'aycca. [Ipumep.

OOpatHas MaTpuIia: ONpeieJICeHUE, YCIOBUE CYILIECTBOBAHUS, METO/AbI BHIYMCIICHUS.
Pemenne CJIAY maTpudHbIM METOIOM (METOA0M OOpaTHOM MaTpuilsl). [Tpumep.
Panr matpunsl. OnpeneneHue.

JIuneiliHas HE3aBUCUMOCTD CTPOK (CTOJIOIOB) MATPHUIIBL.

CBolicTBa paHra MaTpHIIbl.

Teopema 0 panre MaTpHIbL.

CuctemMbl m JIMHEHHBIX YpPaBHEHUH ¢ n HeM3BeCTHRIMU. Teopema Kponekepa-
Kanemnn.

CucreMa m JTMHENHBIX OHOPOAHBIX YPABHEHHUH C N HEU3BECTHBIMM.
OynnamentanbHas cucrema perenuit (OCP). [Tpumep.

CucTtembl m JIMHEHHBIX HEOAHOPOAHBIX YpaBHEHUH ¢ n Heu3BeCTHbIMU. Ob1ee
pemienue. YacTHoe pemieHue.

[ToHsITHE KOMITJIEKCHOTO YHMCJIA: ONPEAEIEHUE, BUIb KOMIIEKCHBIX YHCEI.
['eomeTpryeckass HHTEpIpeTalys KOMIUIEKCHBIX Yynces. MHOKeCTBO KOMITJIEKCHBIX
Yucel.

Apudmerndeckue neicTBUS HaJl KOMIUIEKCHBIMU YHCIIaMU B ajire0pandeckoi
dopme. [Tpumep.

Apudmernueckre 1eHCTBHS HaJ KOMIUIEKCHBIMU YHUCIIaMU B TPUTOHOMETPHYECKOM
dopme. [Tpumep.

Apudmernueckue neicTBUs HaJl KOMIUIEKCHBIMU YHCIIaMH B ITOKa3aTeNbHOU GopMme.
Bo3BeneHne KOMIUIEKCHOTO YKcia B CTENEHb.



28. M3BneyeHne KOpHA apu(PMETUIECKOTO U3 KOMIIJIEKCHOTO YHCIIA.
29. IlepecranoBku. MaTpuiia nepectanoBok. OnpeneneHue.

30. CpoticTBa mepecTaHoBOK. [Ipumep.

31. IToacranoBka. ['pymnmbl OJCTaHOBOK.

32. IIpousBenenue 2x noacTaHOBOK. CTPYKTypa IpYIIIIbI.

33. Onpenenenue Bekropa. OCHOBHBIE OTHOIIEHNS HA MHOKECTBE BEKTOPOB.

34. JIunelinple onepanyuyu Ha MHOXKECTBE BEKTOPOB. KpuTepuii KOJITMHEapHOCTH
BekTOpOB. [IpaBuio tpeyronsuuka. [IpaBuiio napauienorpamma.

35. CBoiicTBa JIMHEHHBIX OTIEPAIIMI HAJT BEKTOPAMH.
36. I[TonsTre MuHEHHOTO pocTpancTBa. OnpeaeneHre U MPUMEPHI.

37. lomnpocTpancTBa JIMHEHHBIX TpocTpancTB. Onpenenenue. Teopema ( kpurepuit
MOAMPOCTPAHCTBA).

38. IIpumeps! TMHEWHBIX TOIPOCTPAHCTB.

39. [lonsTue nuHENHHOM 3aBUCUMOCTU U He3aBucuMocTu. Omnpenenenue. Teopema(
HE00XO0IMMOE U TOCTaTOUHOE YCIOBUE JTMHEHHON 3aBUCUMOCTH ). Jloka3aTenbCTBO.
[Tpumepsl TUHEITHO 3aBUCUMBIX U HE3aBUCUMBIX BEKTOPOB.

40. bazuc. Onpenenenue. Teopema (6e3 10k-Ba). PazmepHOCTh TMHEHHOTO
npoctpaHcTBa. [Ipumepsr 6a3ucos.

41. Teopema o 6a3uce. JlokazaTenbcTBO. 3aMeUaHueE.

42. KoopnuHatsl BekTopa. [Ipumeps! koopanHaT Bektopa. Ock. BekropHas u
OpPTOTOHAJIbHAS IIPOEKIIUH.

43. Teopema o0 AeKapTOBOM MPsSMOYroidbHOM Oazuce. JlokazarenscTBo. Teopema o
KOOPJMHATaX CYMMBI BEKTOPOB U MPOU3BEICHUS BEKTOPA HA YUCJIO B 3aJaHHOM Oa3uce.
Jloka3arenbCTBO.

44. Teopema (KpuTepuil KOJUIMHEAPHOCTH CBOOOJHBIX BEKTOPOB). Jl0Ka3aTenbCTBO.
Teopema ( 0 KoopAMHATaX BEKTOpa B Pa3HbIX Oa3ucax JMHEHHOTO MPOCTPAHCTBA).
Marpuua nepexona.

45. TlpocTeitmme 3a1a4u BEKTOPHOU anreOpsl.

46. HenuHeliHble onepaiy Ha MHOKECTBE BEKTOPOB. CKalsIpHOE TPOU3BEICHNE
BeKTOpOB. CBOMCTBA CKAJIIPHOTO NMPOU3BEACHUS BEKTOPOB. Jl0Ka3aTenbCcTBa.

47. BexTopHOe mpou3BeieHrne BeKTOpoB. CBOICTBa BEKTOPHOTO MPOU3BEACHHUS
BEKTOpOB. JloKa3arenbCTBa.

48. CMemmanHOe TTpon3Be/ieHHe BeKTOpoB. CBOWCTBA CMEIIAHHOTO MTPOU3BEICHUS
BEKTOpOB. JlokazarenbcTBa.

49. JIunerinsie onepaTopsl. Onpenencaue. [IpuMeps! JIMHEHHBIX OMIEPATOPOB.



50. JIuneiinble onepaTopbl KOHEYHOMEPHBIX MPOCTpPaHCTB. [IpruMepsl MaTpHIl TMHEHHBIX
OIIEpaTOpOB.

51. [IpeobpazoBaHre MaTPHUIILI TMHEWHOTO OIepaTopa MpHU Mepexo/ie K HOBOMY 0a3ucy.

52. Jlnaronanu3upyeMocTb JuHEHHoro onepaTopa. CoOOCTBEHHBIE 3HAYCHUS U COOCTBEHHBIE
BEKTOPBI.

53. HampaBnieHHble OTpe3KU U BEKTOpbl. Ci10KEeHNE U BBIYUTAaHUE BEKTOPOB.
54. YMHOK€eHHUE BEKTOpa Ha YKCIIO U €ro cBoicTBa. Teopema 0 KOJTIMHEAPHBIX BEKTOpaX.

55. JIuHelHO 3aBHCHMBIE CUCTEMBI BEKTOPOB M HX CBOMWCTBa. Pa3noxkeHue BeKTOpa
IUIOCKOCTH I10 BeKTopaM 0asuca. Teopema 0 KOMIUIaHAPHBIX BEKTOpaXx.

56. PasnmoxeHne BeKTOpa MPOCTPAHCTBA 110 BEKTOpaM Oaswuca.

57. JIunelinple onepanuu HaJl BEKTOPAMHU B KOOPIUHATAX.

58. ®opmynsl Iepexo/ia OT OAHOTO Oa3uca K Apyromy. CBOHCTBA MATPHIIBI TIEPEXO/Ia.
59. OpueHTanus TUIOCKOCTH M TPOCTPAHCTBA U €€ CBOMCTBA.

60. OpreHTUpPOBaHHbIE YTIIbI HA MJIOCKOCTH U UX CBOMCTBA.

61. CkansipHoe nMpou3BeCHNE BEKTOPOB U €0 CBOICTBA.

62.BexTopHOE MPOU3BE/IEHUE BEKTOPOB M €r0 CBOMCTBA.

63.CMmerianHOe pOU3BeIEHNE BEKTOPOB U €T0 CBOICTBA.

64.ApduHHBIE M TPSIMOYrOJbHBIE JEKApTOBBI KOOPAMHATHI TOYEK HA IIJIOCKOCTH U B
npoctpasctse. [IpocTeiimne 3anaun B KOOpAUMHATAX.

65 .YpaBHeHue npsimoii B ad(puHHON crcTeMe KOOpIUHAT Ha MIocKocTH. Ob1iee ypaBHEHUE
IPSIMOA.

66. BzanmHO€ pacnonoxeHne NPsIMbIX Ha IJIOCKOCTH.
67.1'eoMeTprUYECKUN CMBICII JINHEWHOIO HEPABEHCTBA C IBYMs HEU3BECTHBIMU.
68.Yron Mexay NpsIMbIMU U PACCTOSIHUE OT TOUKH A0 IPSIMOM Ha IUIOCKOCTH.

69. YpaBHEHUE IIIOCKOCTH B MpocTpaHcTBe B aduuHON cucteme koopaunar. OOmiee
YPaBHEHHUE TUIOCKOCTH B IPOCTPAHCTBE.

70.B3aumHoe PACIIOJIIOKCHUEC IBYX IUTIOCKOCTEH B IPpOCTPAHCTBC. FCOMCTpI/I‘{CCKI/Iﬁ CMBICJI
JIMHENHOTr 0 HEpPAaBCHCTBA C TPEMA HCU3BCCTHBIMHU.

71.Yros Mexay MIIOCKOCTIMU U PACCTOSTHUE OT TOYKH JI0 TNIOCKOCTH B IIPOCTPAHCTBE.
72.061mue, napaMeTpudeckre 1 KaHOHUYECKUEe YPaBHEHUS MPSAMON B IPOCTPAHCTBE.

73.B3auMHBIE pacnOIOKEHUS IPSIMOM U TUIOCKOCTH B IPOCTPAHCTBE, ABYX MPSIMBIX.



74.Yrom Mexay IpsMOM M IUIOCKOCTBIO B IIPOCTPAHCTBE, MEXAY ABYMs IIPSMBIMHU.

DopMyIIbl ISl BBIYUCICHUS PACCTOSHUM OT TOYKH [0 NPAMOU U MEXAY ABYMs NPSIMBIMU B

MIPOCTPAHCTBE.

75.

76.

77.

DIUIUIIC U €T0 CBOMCTBA.
I'unepOona u ee cBoiicTBa.

[Tapabosia u ee cBoiicTBa. [lonsipHbBIE ypaBHEHUS KPUBBIX

BTOPOTO IMOPAAKaA.

78.

Vhpoienue ypaBHEHUsI KPUBOM BTOPOTO MOPSIKA C TOMOIIbIO TOBOPOTA CUCTEMBI

KOOp/INHAT.

79.

prOH_IeHI/Ie YpaBHCHUA KpI/IBOfI BTOPOI'O MopAaldKa € IIOMOIIbIO IIAapallJICIbHOI'O

nepeHoca cucteMsl koopauHat. Kinaccuduxanus 3Tux KpuBbIX.

80.

81.

82.

83.

84.

85.

86.

ACUMNTOTHYECKHE HAMIPABIICHUSI KPUBOW BTOPOTO MOPSIIKA.
LlenTpbl U KacaTenbHbIE KPUBBIX BTOPOTO MOPSIIKA.

JlnameTpsl ¥ CONpsKEHHBIE JUAaMETPhI KPUBOI BTOPOTO MOPSIIKA.
Hunuaapuyeckue U KOHMYECKHUEe TOBEPXHOCTH B IPOCTPAHCTBE.
[ToBepxHOCTH BpaleHUs B IPOCTPAHCTBE.

DIUTATICOUIBI ¥ TUTIEPOOIOUIBI M X CBOMCTBA.

[TapaGononas! 1 UX CBOMCTBa



7. YueOHO-MeTOAMYECKOE U MaTepHaJIbHO-TEXHHYECKoe ol0ecneuenmne

AUCUUIIMHBI (MoayJsi) J/IuHeliHass ajredpa U aHAJTUTHYECKAsI TeOMeTpHst

YyeOHasi iuTeparypa

OcHoBHas1 1UTepaTypa

1. YMuoB A.E. Ananutrdeckasi reOMeTpus U JIMHEHHas anredpa
yaebHoe mocooue M.: M®U. 2009.-469 c.

2.Kuwm I'.JI., Kpnukos JI.B. Anre6pa u aHamuTH4yecKkasi TeOMETPHSL:
Teopemsr u 3anaun. Tom 1. M.: [Tnanera 3nanwuii, 2007.-469 c.

3. CmupHoB FO.M. «CO0opHUK 33a/1a4 110 aHATUTUIECKON T€OMETPUN U

nuHerHo# anredpe» - M.: Jlotoc, 2005-372 c.
JlonoJIHUTeIbHAS JIUTEpaTypa

1. Pozepnopu O.P. Teopus noBepxHocTeil. 2-oe U3AaHUE.,
nepepadorka u gon. M.: DUSMATIINUT, 2006.-304 c.

2. bocc B. Jlekiuu o maremaruke. T.13: Tononorus.- M.: KHuKHBIIH
noMm «JIn6pokom», 2009-216 c.

3. Bupo O.41., BanoB O.A., Heuperaesa H. }0. Xapnamos B. M.
DnemenrtapHas Tonoyiorus,- M.: MITHMO, 2007.- 446 c.

4. Auronos B. U. u ap. Jluneitnas anreOpa u aHaauTHYeCKas
reomerpusi. OnopHbIi KoHCTEKT.- [Ipocmekt, 2011.-139 c.

5. bexnemumena J1.B. Kypc ananutuueckoil reoMeTpUn U JTUHEHHOMN
anreopbl.-10-e u3n., uctp.- M.: DUSMATIINT,2005.- 304 c.

6. EpumoB H.B. Kpatkuii kypc aHanmuTHueckoil reomeTpun: YueoHoe
noco6ue.13-e uznanue,crepeot.- M.: DUSMATIIUT, 2005r.- 166¢.

7. JTabapckuit M.I". Bekrophas anredpa u ee npuioxenus. Web,

2010r.- 166 c.
8. IlpocBaros I'.1. Jluneitnas anreOpa u aHaITUTHYECKAst TEOMETPHS:

3agauu 1 pemenus. — M.: Anbda-Ilpecc, 2009r.- 208 c.



9. YMmHuoB A.E. Ananutuueckas reoMeTpus U IMHeHHas anreopa.

Yyebnoe nocodue.- M.: MOTU, 2009r.- 57- c.

10. Kum I' 1., Kprukos JI.B. AnreOpa u aHaTUuTHYECKAsi TEOMETPUSL:

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

HNHTepHeT-pecypcesl

HasBanue

DJEeKTPOHHBIN ajpec

Conepxanue

Exponenta.ru

Www.exponenta.ru

Ha caiite pa3merieHsl 3eKTPOHHbBIE YU4eOHUKH,
CIIPaBOYHUKH, CTaThH, IPUMEPAMU TPUMEHEHUS
MaTeMaTUYECKUX MTaKETOB B 00pa30BaTeIbHOM
IpOLECCE, 1EMO-BEPCUH MO PHBIX
MaTEMaTUYECKHUX MAKETOB, SJICKTPOHHBIC KHUTH
U CBOOOJIHO pacipoCTpaHseMble IPOTPaMMBI.

Math.ru

www.math.ru

MareMaTH4eCKUH CalT JJIs ITKOJIBLHUKOB,
CTYJIEHTOB, YUUTEJIEH U BCEX, KTO HHTEPECYETCS
MaTEMAaTUKOMH.

Maremaruka

www.mathematics.ru

Y4eOHbIil MaTepual Mo pa3IuuHbIM pa3aeaam
MaTEeMaTHKH.

MareMaTuka i

CTYACHTOB U ITpOYCEC.

www.xplusy. isnet.ru

ConepxuT 00JbIIOE KOJTUYECTBO BHJICOTICKITHI
JUISL IKOJIBHUKOB, a0UTYPUEHTOB U CTY/IE€HTOB
110 MaTeMaTUKe U pU3UKE.

Poccuiickoe o0Opa-
30BaHHE.

www.edu.ru

denepanbHbIi 00pa3oBaTENbHBIN TOPTAT:
YUpEXJEHUS, IPOrpaMMBbl, CTaH1apThl, BY 351,
tecTsl EI'D.

IIporpammHuoe

odecrmeueHue

AHAIVTUHICCKAN TCOMETPUS»

JUCIHUILTHHBI

«/Iuneitnass aaredpa mu

1. Jluneitnas anreOpa. Jluneiinsie onepatopsl. KBagparuunsie popmel. KomiuiekcHble yncna:
VYyeOnoe nocobue / Pydamkuna E.B. - M.: HUL] UHDPA-M, 2016. - 38 c.

(http://znanium.com/bookread2.php?book=544419)

2. Kypomr A.T". Kypc Beicuieit anreOpst. — CI16.:Jlanb, M.: ®usmarkuura, 2007. — 432 c.



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

3. Koctpukun A.UW. Beeaenue B anredpy (B 3 Tomax). — M.: MITHMO. — 2009. (31eKTpOHHBIN
pecypc. — « YHUBEpCUTETCKasi OnbanoTeka oHyaiiny, Pexum gocryna:

Tom 1.0cHoBHI anredpbl — 273 c:
http://biblioclub.ru/index.php?page=book_view_red&book id=63140
ToM 2. Jluneiinas anre6pa — 368 c.
http://biblioclub.ru/index.php?page=book_view_red&book_id=63144
ToM 3. OCHOBHBIE CTPYKTYpHI ainreopsr — 272 c.
http://biblioclub.ru/index.php?page=book_view_red&book_id=62951 )

4. lanasa A.A. Marematuka: Yueonuk / A.A. JlagasH. - 3-e uzga. - M.: ®opym: HUL] UHDPA-
M, 2013. - 544 c. (http://znanium.com/bookread2.php?book=397662)

5. CmomuH 1O. H. Anre6pa u Teopus uuncen: y4ue6. mocodue / FO. H. Cmomun. — M. : ®JIMHTA
: Hayka, 2012. — 464 c. (http://znanium.com/bookread2.php?book=456995)

6. MnbuH, B. A. Jluneiinas anreopa [Tekcr] : [YueO. mus ¢us. cren. u crient. "[Ipukmamnas
matematuka'| / B. A. Wnbun ; O.I'. Ilozausk. - M. : ®uszmatiut, 2010. - 278 c. (DneKTpoHHBIH
pecypc «YHHUBepCUTETCKasi OMOIMOTEeKa OHJIAlHY, PEXXUM JIOCTYTIA!

http://biblioclub.ru/index.php?page=book_view_red&book id=68974 )

7. IlpockypsikoB 1.B. C6opHuK 3a1au 1o nuHeiHoi anredpe [Teker] : [Yued. nocobue s
¢wu3.-mart. cner. By30B] / U. B. IIpockypsikos. - 8-¢ uzn. - M. : CII0. : ®usmatiaut : HeBckuit
muaiiekt : Jlaboparopus 6a3oBbix 3HaHMi, 2001. - 382 c.

8. Ilpockypsaxos 1.B. CoopHuk 3a1au no uHeiHo# anredpe [Tekcer] : [Yued. nocobue s
¢wu3.-mar. cnen. By30B] / U. B. IIpockypsikos. - 8- uzn. - M. : CII06. : ®usmatnut : HeBckwmii
muaiiekt : Jlaboparopus 6a30BbIx 3HaHM, 1966. - 381 c.

(http://biblioclub.ru/index.php?page=book_view_red&book_id=464077 ).
9. llIuenepman JI.b. COopHuk 3anau no anredpe u reopun yucen. — CII6.: Jlanb. — 2008. — 222
c

10. Kypour A. I'. Teopus rpynn. M.: ®uzmatiut, 2011 — 805 c. (QnexTpoHHSIH pecypc
«YHHBepcuTeTcKast OMOIMOTeKa OHIAiHY, PEKUM JOCTYMA!
http://biblioclub.ru/index.php?page=book_view_red&book _id=457669 )

11. Oxynes JI.51. Beiciias anre6pa. — CI16.:JIans, 2009. — 335 c.

MarepnanbHO-TeXHHYECKOe o0ecnedeHne JMCHMIINHbI «/InHelinas anredpa
I AHAJTUTHYECKAS TeOMETPUsD)

I[J'Iﬂ OCBOEHHUSI JAHHOM JUCHUILIMHDI l-[eOﬁXO)]]/IMI)I:

- MYJIbBTEMEINIHBIEC CPe/ICTBA 00ydeHHs (KOMITBIOTEP U MPOEKTOP, pecypchl HTepHeTa);
- KJIaccHuecKas JI0CKa;
-M€


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
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




CBenenusi 00 yrBepKIeHUM POrPaMMbI HA 0OYepeHOM y4eOHbI roJ u
perucTpanuv u3MeHeHHu i

VYyeOHsIil
roj

Pemenue xadenps
(Ne mpoTokona,
JiaTa)

BHecenHbple U3MEHCHUS

ITonnucek 3aB.
Kadenpoi




