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1. Ilesin ocBOEHUSI AUCHUILIMHBI
LensiMmu ocBOEHUS TUCHUILIMHBL (Moayinsi) «JIuHeliHas anreOpa M aHATIUTHYECKas TEOMETPUS»
SIBJISIFOTCSL:

- OBJIaZACTh OCHOBHBIMH METOAaMH COBpeMCHHOﬁ anre6pbl;

-HpI/IO6p€CTI/I OIIBIT HMCIIOJIb30BaHUA anre6panquKI/IX MCTOAOB B IIPOOCCCEC PCHICHHA 3adad

CMCKHBIX MaTEMAaTHYCCKUX JUCHUIIIINH (reOMeTpI/II/I, MaTCM. a”HaJiu3a U T. I[);

- HOJIYUUTDh MPEACTABICHHUC O POJIN anre6pbl B CUCTCMC MATCMATHUYCCKOI'O 3HAHUA U IICPCIICKTUBAX

€C IMPUMCHCHUS B CCTCCTBCHHbBIX U 'YMAHHUTAPHBIX HAYKAX;

- OBIIAACTh METOJAMHU aHAIMTHYECKON TCOMETpPHUU.

Ilepeuenb npogeccHOHAIBHBIX CTAHAAPTOB, 0000LIEHHBIX TPYAOBBLIX (PYHKUMH M TPYAOBBIX
(pyHKIHMI, COOTBETCTBYIOIIUX NPOPeCCHOHAIBHOM NesiTeTbHOCTH BBIITYCKHUKOB.

B paMKax OCBOCHUA ,[[aHHOfI nporpaMmabl 6aKaJ'IaBpI/IaTa BBIITYCKHUKU TOTOBATCA K PCHICHUIO 3a4aY
HpO(i)eCCHOHaJ'ILHOfI ACATCIIBHOCTU CJICAYIOIIUX THUIIOB!: HpOI/IBBOI[CTBeHHO-TGXHOHOFHQGCKHIZ, HpOCKTHBIﬁ,
Hay‘lHO-HCCJ’IC}IOBaTeJ’IBCKHﬁ.

Ilepeuens 3a1a4 Npo¢recCHOHAIBHOM 1eATEILHOCTH BHITYCKHUKOB:

ObJaactp Tunsl 3axa4 3anaun O0BexTHI MpodeccHoHATbHOM
npogeccuoHaIbLHOMH | IpodeccHOHATBHO npo¢eccuOHAIBLHOM AesITeJIbHOCTH (MM
AesITeTbHOCTH i JAesiTeIbHOCTH 00J1aCTH 3HAHUA)

(mo Peectpy AesiITeJIbHOCTH

MunTtpyaa)
06 Cssi3b, IIpousBoacTBeHHO- | MIHTErpanus nporpaMMHBIX mporpaMMHoOe obecriedeHue
MH(POPMAITUOHHBIE U [rexHOOrMYECKUil | MOAYJIEH U KOMIIOHEHT WHPOPMAIOHHBIX CHCTEM
KOMMYHUKAIIMOHHBIE

ObecnieyeHne QyHKIMOHUPOBAHUS [0a3bl TAHHBIX M XPaHHUIHIIA
0a3 JaHHBIX, IPEOTBpAIIEHUE MH(pOPMALIHH.

MOTEPh U MOBPEKACHUH TaHHBIX,
obecrieueHue nHHOPMaMOHHON

TCXHOJIOINu

0e3omacHOCTH

Brimonnenne pabot mo co3ganuio | HHGHOPMALMOHHBIE CUCTEMBI U
(Mommburanmm) u TEXHOJIOTUU

COIIPOBOXKICHHIO

WH(OPMAIOHHBIX CHCTEM
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VYpasienue nporpaMMHO-
arnmnapaTHBIMU CpeCTBAMU
MH(POKOMMYHUKAMOHHOM
CUCTEMBI OpraHU3aIuH,
aJIMUHHACTPUPOBAHUE ceTeil

CCTHU U TCIICKOMMYHUKAIIUN

U IeSITEIbHOCTHU B
IIPOMBIIIIIEHHOCTH
(B chepe
OpraHu3aluu 1
IIPOBEICHUS
Hay4IHO-
HCCIIeI0BATENBCKH
X U OIBITHO-
KOHCTPYKTOPCKHX
paboT B obmacTu
WH()OPMATHKH U
BBIYUCIUTENBHON

TEXHUKH)

CHCTEM U TEXHOJOTHI

[IpoexTHbIi Paspaborka TpeboBaHuii 1 mporpaMMHoOe obecriedeHue
IIPOCKTUPOBAHUE ITPOIrPAMMHOIO I/IH(I)OpMaHI/IOHHI)IX CHUCTEM;
obecrieuenus IPOEKTHI B 00J1aCTH

WH(POPMAITUOHHBIX
TEXHOJIOTUI
VYnpasieHue MpoeKTaMu B MPOEKTHI B 001aCTH
o0actu MHGOPMAIIMOHHBIX MH(OPMAIMOHHBIX
TEXHOIOrNH TEXHOJIOTHI
KonnenryanbHoe, MIPOEKTHI B 001acTH
Q)YHKHI/IOHEUIBHOG 1 JIOTUYECKOEC I/IH(l)OpMaHI/IOHHBIX
IPOEKTUPOBAHUE CHCTEM MAIIOTO | qayprom
W CpefHero macmrTaba u
CIIO)KHOCTH
Jlormgeckoe u PyHKITMOHATEHOE MIPOEKTHI B 00JIaCTH
CO3JaHHE KOMILIEKCa IIporpamMmm I/IH(bOpMaHI/IOHHBIX
TEXHOJIOTUI
OreHka 103a0MIATH TU3aliHA uHTepeich
MHTEP(EHCOB MHYOPMAIMOHHBIX | HH(OPMAIIMOHHBIX CHCTEM
CUCTEM
40 CkBosuble BUI6l |HaydaHo- HccnenoBanne Moxaeneit u HH(OPMAITHOHHBIE CHCTEMBI U
npodeccHoHabHO — [MCCIIeIOBATENbCKIT | MCTOIIOB MH(POPMALMOHHBIX TEXHOJIOTUH

HepequL HpO(l)CCCI/IOHaHLHLIX CTaHAapTOB, COOTBCTCTBYIOIINUX HpO(i)eCCHOHaJ'ILHOfI JACATCIIbBHOCTH

BBIITYCKHHKOB, OCBOMBILIMX ITPOrpaMMy OakajaBpuara 1o HanpasieHuto nmoarorosku 09.03.02
HNudopmannoHHbie CHCTeMbI M TEXHOJIOTHH:




/

o Kon

npodecc
HOHAITbH
bro
cTaHaapT
h

Haumenosanue 006acTvt mpodheCcCHOHATBHOMN eI TETBHOCTH.
HaumMeHnoBaHue MpohecCHOHANIBHOTO CTaHAapTa

06 CBHSB, I/lH(l)OpMaIII/IOHHLIe N KOMMYHHUKAIIMOHHBIC TEXHOJIOTIMHU

06.001

[Ipodeccuonanpupliii cranaapt "[IporpaMmMHuCT”, YTBEpKACHHBIM NMPHKa30M MUHUCTEPCTBA Tpyda
U coumanbHo# 3anmThl Poccutickoii @eneparun ot 18 Hos6ps 2013 r. N 6791 (3aperucrpupoBad
MunucrepctBoM foctuiinu Poccuiickoit @enepanun 18 mexabpst 2013 1., permcrpaudoHHBIA N
30635), ¢ u3MeHEHHMEM, BHECEHHBLIM IIPHKa30M MMUHHCTEPCTBA TPyJa M COLMAJIBHOM 3aIlUThI
Poccuiickoii ®enepanuu ot 12 nekadps 2016 r. N 727H (3apeructpupoBaH MHHHCTEPCTBOM
tocturuu Poccuiickoit @enepannu 13 suBaps 2017 r., peructparmonssiii N 45230)

06.011

[Ipodeccuonanbupiii cranaapt "AAMUHUCTpaTOp 0a3  JaHHBIX", YTBEPKICHHBIH PUKA30M
MunucTepcTBa Tpyaa U conuanbHol 3ammThl Poccuiickoit Menepanuu ot 17 centsiops 2014 r. N
647u (3apeructpupoBan MunucTepcTBOM roctunmu Poccuiickoit @eneparuu 24 Hosiops 2014 r.,
peructpauronabiii N 34846), ¢ u3MeHeHHeM, BHECEHHBIM INpHKa3oM MUHHCTEpCTBA Tpyda H
comuansHou 3amuTel Poccutickoit @enepanyu ot 12 mexadps 2016 r. N 7271 (3aperucTpupoBaH
MunucrepctBoM rocturiuu Poccuiickoit @enepanmu 13 saBapst 2017 1., peructpammoHHBIT N
45230)

06.015

[podeccnonanpupiii cranaapt "Crieruanuct 1o nHHOPMAIMOHHBIM cUCTEMaM", YTBEePKICHHBIN
MpUKa3oM MUHHUCTEPCTBA TPyAa U connaibHOM 3amuThl Poccniickoit dexeparyu ot 18 HOSOps
2014 r. N 896H (3apeructpupoBan MuHHCcTEpCTBOM focTuiinu Poccuiickoit @eneparuu 24 nexaOpst
2014 1., peructpannonasiii N 35361), ¢ n3MeHeHHEM, BHECEHHBIM TIPHKa30M MUHUCTEPCTBA TPyaa
U colMaibHOM 3anmThl Poccuiickoit @enepanmu ot 12 nexkadps 2016 r. N 7271 (3apeructpupoBan
MununcrepctBoM octuruu Poccuiickoit @enepariuu 13 ssaBaps 2017 1., perucTpanunoHHb N
45230)

06.016

[IpodeccuonanpHblii cTanaapt "PyKoBOAUTENb MPOESKTOB B 00J1aCTH HHPOPMALIMOHHBIX
TEXHOJIOTHH", YTBEPKICHHBIN MPUKa30M MUHUCTEPCTBA TPY/Ia U COITUATHLHOM 3aIUTHI
Poccwutiickoit @eneparuu ot 18 Hosi0pst 2014 1. N 8931 (3apeructpupoBan MHUHHCTEPCTBOM
roctunuu Poccutickoit @eneparun 9 mexkadpst 2014 r., peructpanuonnsiii N 35117), ¢
HM3MEHEHUEM, BHECEHHBIM ITPUKa30M MUHUCTEPCTBA TPya U COLUAIBHOM 3a1uThl Poccuiickoit
Oeneparun ot 12 mexadpst 2016 1. N 7271 (3apeructpupoBad MUHHUCTEPCTBOM IOCTUITAN

Poccwutiickoit @eneparun 13 ssaBaps 2017 1., peructparmionssiit N 45230)

06.022

[Ipodeccnonanpubii crangapt "CucTeMHBIN aHATUTHK", YTBEPKICHHBIN MPUKa3oM MUHUCTEPCTBA
TpyZAa U counanbHO 3amuThl Poccuiickoit @exeparum ot 28 oktsiOpst 2014 r. N 809H
(3apeructpupoBan MunucTepcTBOoM focTuimu Poccuiickoit deneparuu 24 vostopst 2014 .,
peructpannonnsiii N 34882), c n3sMeHeHreM, BHECEHHBIM ITpHKa3oM MUHHCTEPCTBA Tpya U
cormanbHOM 3amuThl Poccniickoit @exeparuu ot 12 nexabps 2016 r. N 7271 (3aperucTpupoBaH
MunucrepctBoM roctunnu Poccuiickoit @enepanuu 13 stuBaps 2017 r., peructpalluOHHBIAN
45230)

06.025

[Ipodeccnonanpuslii crangapt "CrenuaiucTt no AU3aiHy rpa@uuecKiuX 1 MOIb30BaTEIhCKIX
nHTep(deiicoB", yTBEpKICHHBIH MMPHKa30M MUHUCTEPCTBA TPYAA U COITUATBHON 3aIUThI
Poccuiickoit ®eneparuu ot 5 oktsaops 2015 r. N 6891 (3apeructpupoBad MUHHUCTEPCTBOM
roctutuu Poccuiickoit @enepanuu 30 oktsaops 2015 r., peructpanuonnsiii N 39558)

06.026

IIpodeccuonanbueiii cranaapt "CucTeMHBIN aMUHUCTPATOP nHpOpPMaLMOHHO-
KOMMYHHMKAIIMOHHBIX CHCTEM", yTBEPKACHHBIA NpHKa3oM MUHHCTEPCTBA TPyAa M COLUAIBHON
3amuThl Poccuiickoit ®emepamuun or 5 okraOps 2015 r. N 684 (3apeructpupoBaH

MI/IHI/I)CTepCTBOM toctuiuu Poccutickoit ®enepanuu 19 oxtsa6ps 2015 r., peructpanmonHbsii N
39361

08.007

[Ipodeccuonanpubiii cTanmapt «CHenuamucT Ka3HaveicTBa OaHKa», YTBEPXKICHHBIA MPUKA30M
MuHucTepcTBa Tpyda M colManbHOM 3amuThl Poccuiickoit @eneparuu ot 9 urons 2018 roma N
4561  https://profstandart-rosmintrud.ru/reestr-profstandartov/. (3apeructpupoBan B MuHHCTEpPCTBE
roctuii Poccuiickoii @eneparun 26 utois 2018 roma, perucrpanuodasii N 51705)

40 CkBo3HbIE BU/IbI NPO(ecCHOHATBHOI 1eATeIbHOCTH

40.011

[Ipodeccuonanpupiii  crangapt «CHenuaaucT MO HAyYHO-MCCIEAOBATENbCKMM M OIBITHO-
KOHCTPYKTOPCKUM pa3paboTkam» (c u3MeHeHusiMuHal2 nekabpst 2016 ropa), yTBEpIKICHHBIN



https://sudact.ru/law/prikaz-mintruda-rossii-ot-18112013-n-679n/professionalnyi-standart/
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https://sudact.ru/law/prikaz-mintruda-rossii-ot-05102015-n-684n/professionalnyi-standart/
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npukazoM MuHHUCTEpCcTBa TpyAa M comnuanbHoW 3aumthl Poccuiickoit denepanuu or 4 mapra
2014r. Nel21u(3apeructpupoBad MunucTepcTBOM focTrinu Poccuiickoit @eneparm 21.03.2014,
peructpanuonnbiii Ne31692)

HaumenoBaHue 10KyMeHTa Kon HanmenoBaHue 0a30B0ii rpynubl, 10J1KHOCTH
(mpodeccru) WM CHENHATBHOCTH

06.001 Pa3pabomka npozpammnozo obecneuenus
(Haumeno8anue 8uda NPOhecCUOHATLHOU OesIMEeNbHOCHIL)

OK3 2132 Ipoepammucmol
2131 Paspabomuuxu u anarumuku KOMRbIOMEPHbIX
cucmem

06.011 Ilodoepiricanue Ihdhexmugnoil padbonmsvl 6a3 OaHHBLX, 0decneuusaOWUX PyHKUUOHUPOsaHUE

uudmpmauuonublx cucmem 6 opzanuauuu
(Haumenosanue 6u0a NPOGeccUoOHANbHOU OesimenbHOCMU)

OK3 2139 Crneyuanucmsl no KOMRbLIOMEPAM, He 80UeouUe 8
opyaue epynnol

06.015 Cozoanue u noooeprcka ungpopmauuonnvix cucmem (UC) 6 Ixkonomuke
(HaumeHoBaHUe 8UOA NPODECCUOHANLHOU OesimeNbHOCMU)

OK3 1236 Pykosooumenu noopazoenenuii (cnysrco)
KOMNbIOMEPHO20 0DecneueHus.
2131 Paspabomuuxu u ananumuxu KOMnovOmepHbix
cucmem
2132 Ipoepammucmol
2139 Crneyuanucmsl no KOMRbIOMEPAM, He 80UEOUUe 8
opyaue epynnol

06.016PykoBOIMTE]IL IPOEKTOB B 00/12CTH HH(MOPMAIIMOHHBIX TEXHOJIOT Ui
(HaumeHo8aHUe 8U0A NPODeCCUOHANLHOU OesiMmeNbHOCMU)

OK3 1236 Pyrosooumenu noopasoenenuii (ciyco)
KOMRbIOMEPHO20 0becneyenus

06.022 Cucmemnplii ananumux
(HaumeHoB8aHUe 810 NPODECCUOHANLHOL DesimelbHOCMU)

OK3 2131 Paspabomuuxu u ananumuku KOMRbIOMEPHBIX
cucmem

OK3 1236 Pyrxosooumenu noopasoenenuii (cnyico)
KOMNbIOMEPHO20 0becneyenus

06.025Cneyuanucm no ou3ainy 2pauueckux noab306amenbcKux unmepgeiicoe
(Haumenoeanue 6uda npogheccuonanbHoOll OesmenbHOCmu)

OK3 2166 I'pauueckue u myrsmumedutinvie Ousainepul

OK3 3514 Cneyuanucmoi-mexuuxu no Web

OK3 2519 Paspabomuuxu u anarumuxu npozpammnozo
obecneuenus u NpUIONCeHUll, He 6x00sue 8
opyaue epynnbi

06.026 Cucmemmnulit aomMurnucmpamop undopmauuoHno-KOMMYHUKAUUOHHBIX CUCHIEM
(naumenoganue euoa npogheccuonanvhoil oeamenbHocmu)

OK3 | 2149 | Cneyuanucmui 6 obnacmu mexnuxu, He 6xodsuue 6




opyeue epynnol

OK3 2522 CucmemHvle AOMUHUCMPAMOPbL

OK3 3513 Crneyuanucmol-mexHuKu no KOMHbiOmMepHbiM
cemsm U cucmemam

OK3 2153 Hnorcenepovt no menexomMmyHuKayusim

OK3 2523 Crneyuanucmol N0 KOMIbIOMEPHLIM CEMAM

| |

40.011 «CnenuaJucT 0 HAYIHO-HCCIET0BATEIHLCKHM H ONBITHO-KOHCTPYKTOPCKHM Pa3padoTKaM»»
(naumenosanue suoa npogheccuonanvhoil desmenbHocmu)

OK3 1237 Pykosooumenu noopaszoenenuii (ciysncod) nayuro-
MEXHUYECKO20 PA3GUMUSL
OK3 2145 Hnoicenepvi-mexanuxu u mexHonio2u MauuHOCmMpoeHus.

2. Mecto nucuumiinnbl B cTpykrype OIIOII 6akanaBpuara

HucuunnuHa «JIuHeliHa anreOpa W aHaJdUTUYeCKash TEOMETPHUS» OTHOCUTCS K JUCHMILIUMHAM
BapuatuBHOM yactu bioka 1. [ucrummuaer (Momynu)  IIpenMeTHO-METOAMYECKOTO MOMYIIS
yueOHOro IjlaHa OCHOBHON mpoQeccHOHaIbHON 00pa3oBaTelbHONM MpPOrpaMMbl  BBICIIETO
oOpazoBaHusi - TporpamMmbl OakamaBpwara 1o  HampaBieHuro mnoarotoBku  09.03.02
NudopmaumnoHHble CHCTEMbI M TEXHOJOIMH OYHOU (popmbl 0OyUeHHS. Hucuumnnnna

OMHpaeTCsl Ha pe3yabTaThl 00yueHus, CQOPMUPOBAHHBIE B paMKaX HIKOJIBHOTO Kypca MaT€MAaTHKH.

Pe3ynbrarel M3y4deHHs] JUCHUIUIMHBI  SABISIOTCS OCHOBOM Ui  U3y4YeHUs JUCIUIUINH:
Maremarnueckuii ananu3, OObIKHOBeHHBIC MU depennnanbupie ypaBuenus, TBMC, JluckperHas

MaTcéMaTHuKa.

B PE3YIbTATE H3YUCHHA IOaHHOI'O KypCa OCYHICCTBIIAKOTCA MCKIIPCIMETHBIEC CBA3HM C TaKHMHA
npeaMeTaMu, KakK Maremaruueckas JIOTUKA M TCOpHA aJIrOpUTMOB, MaremaTudecKkui aHaJIu3,

Juddepenunanbable ypaBHEHHS.




3. Pe3yabTaThl OCBOCHHS TUCHUIIMHBI (MOayJisl) «/IuHelinasi ajredpa M aHAJIUTHYECKAS
reoMeTpus».

[Ipouecc wusydenust aucuumiiiuHel  «JIuHelHas anreOpa W aHaJIUTHYECKas TE€OMETPUS»

HarpaBJieH Ha (JOPMUPOBAHHUE JIEMEHTOB CIEAYIOIUX KOMIETeHIINM B cOOTBETCTBUU ¢ PI'OC

BO no nanHomMy HampaBJIeHHIO:

Kon HanmenoBanme NHaukaTtop JOCTHKEHUS
KOMIIETEH- KOMMETECHITUN KOMIIETECHITUN
1197071
YK-1 YK-1. Cnoco6en VK 1.1: Auamusupyer 3amauy,
OCyHIeCTBJISITh 5
nomcK, KpuTHUeckmii | BPACTAA ce basonbie
AHaJIN3 U CUHTE3 COCTAaBJIAIOLIKE;
uHpopMaluu,
IPHMEHSTD VYK-1.2.: Ompenenser,
CHCTEMHBIM OAXO0 HHTEPIPETUPYET U PAHKHUPYET

AJIS1 pelieHust
nH(popMmaruio, Tpedyemyro s
MOCTABJIEHHBIX 32124
peIIeHHs IOCTAaBICHHON 3a/1a4H;

VYK-1.3.: OcymiecTBisieT MOUCK
nHGOPMALUY VIS PELLCHUS
MIOCTABJICHHOU 3a7ja4uHl 110
Pa3IMYHBIM THIIaM 3alIPOCOB;

YK-1.4.: Ilpu obpaboTke

uH(pOpMAIIH OTIUYAET (PaKThI OT
MHEHUH, HHTEPIIPETALINM, OIICHOK,
(hopmupyer coOCTBEHHBIE MHEHHS U
CY)XJIeHHS1, apTYMEHTHPYET CBOH

BbIBOJbI U TOYKY 3PCHUSA,

YK-1.5. Paccmarpusaer u
MpeaJIaraeT BO3MOKHbBIE BAPHAHTHI




PCIICHU MOCTaBJICHHOMN 3aJa4u,
OICHUBAsA NX JOCTOMHCTBA U
HCOOCTaTKH.

OIIK-1

OIIK-1. Crocoben
MPUMEHSITh
€CTEeCTBEHHOHAYYHBIC U
OOIIICHHKEHEPHBIC
3HAHUS, METOBI
MaTeMaTH4YecKoro
aHaIm3a u
MOJICTTHPOBAHH,
TEOPETHUECKOTO

3KCIEPUMEHTAIBHOIO
HUCCIIENOBAaHUS B

npodeccruoHanTbHOM

EATETHFHOCTH

OI1K-1.1.

BHATh: OCHOBBI MATEMATUKH, (DU3UKH,
BEIYMCIIUTEIHHON TEXHUKU U
[IpOrpaMMHUPOBAHUSL.

OI1K-1.2.

YMeTh: pemaTh cTaHJapTHBIE
podecCOHaTBHBIC 3a1a4H C
[PUMEHEHHEM €CTeCTBEHHOHAYYHBIX
1 OOLIeNHKEHEPHBIX 3HAHUH,
METOJIOB MaTEMATHYECKOTO aHAJIH3a
1 MOJICTTUPOBAHUSI.




4, 06beM y4eOHOU AUCHUTJIMHBI U BU/bI y4eOHOM pa6boThl

OO0mmast TpyI0eMKOCTh IUCIUIUINHBI COCTABIsET S 3adeTHbIX eauHull, 180 yacos

O0beM IMCUMIJIMHBI M BUABI YU4eOHOIl padoThl

Bcero [TopsinkoBbIli HOMEp ceMecTpa
1
OO0mmas TpyI0eMKOCTh 180 180
JTMCIUILTAHBI BCETo (B 3.€.), B TOM
. (53.e.)

qHcie:
KypcoBoii npoekT (pabota) He

peycMo

TPEHO
AynuTOpHBIE 3aHATHS BCETO (B 102 | 102
akaj.Jacax), B TOM YHCJIE:
Jlexkun 54 54
[IpakTuueckue 3aHATHS, 48 48
CEeMHHAPbI
JlaGopaTopHbie pabOTHI He

peaycMo

TPEHO
CamocrostensHas pabora Bcero | 51 51
(B akaj.9acax), B TOM YHCJIE:
Bun uroroBoii arrecranuu: 27 DK3aMeH

27

3auer
OKk3ameH +
OO01as TpyI0eMKOCTh 180 180
JUCIUTLTAHBI







o. CTpykTypa U cojep:kaHMe NUCHMILIMHBI (MOIYJISA)

anreﬁpa H AaHAJTUTUYIECCKAA I'COMETPUA».

5.1. CTpyKTypa AMCHMILIUHBI (MOIYJIs1)

«JInHneiiHas

«JIuHeiiHas anreﬁpa H AaHAIUTHYICCKAsA

reoMeTpus»
Ne Bupbt yueOHO# paboThl, BKITIOUAst DOpMBI TEKYILETO
/ CaMOCTOSITEIILHYIO PabOTy CTYJEHTOB H KOHTPOJISI YCIIEBAEMOCTH
No TPYAOEMKOCTh (B Yacax) (10 HeZemAM ceMecTpa).
HaumenoBanue DopMBbI MPOMENKYT.
pa3zenoB U TeM aTTecTt
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Paznen 1. CucreMbl JIHHEHHBIX 1 6 |2 4
YpPaBHeHUH
CucTeMbl TUHEHHBIX YPaBHEHUH C
JIBYMsI U TPEMsl HEU3BECTHBIMH.
2. | Pazaen 2. AnreOpbl U ocHOBHbIe | 1 18 | 22 | 32 34
aJredpanyecKkue CHCTEMBbI.
MuoxectBa. Onepanus Hax
MHOXKECTBAMH.
bunapHbie OTHOIIEHUS.
AJrebpamdeckue omnepannu.
[ousiTue anreOpsI.
I'pynna. M3omop¢usm rpymir.
Komsbiio. MU3omopdu3m komerr.
ITone.
[Tone KOMIUIEKCHBIX YHUCEIT.
CucTeMbl THHEHHBIX YpaBHEHHH.
Merton I'aycca
3. |Pazaen 3. KoopauHaThl Ha NPAMOii 38 (18 |20 8

H IIJIOCKOCTH.

Ocb u orpe3kn ocu. KoopauHaTs! Ha
npsiMoid. YucnoBas och.

JlexapToBbI PSMOYTOJIEHBIE
KOOpIMHATHI Ha TNIOCKOCTH.
ITonsiTve O AEKAPTOBBIX
KOCOYTOJIBHBIX KOOpJIMHATAX.
[Monspusie koopanHatel. AdduHHBIE
1 TIPSIMOYT'OJIbHBIE IEKapTOBBI
KOOpPJIMHATHI TOYEK Ha IUNIOCKOCTH U
B MIPOCTPAHCTBE.

IIpocreiimue 3aga4n aHATUTUYECKON




TeOMETPHUH. Y PaBHEHHUS JIMHUM U
noeepxHoctel. [lonspHele
KOOPAMHATHI TOUEK IUIOCKOCTH.

Paznen 4. MaTtpuuns! n
onpeeTuTe NN,

36

16

16

12

Onepanuu HaJl MaTPUIIAMU.
OOpaTHast MaTpuIia.
[lepectanoBku. I'pynmna
TIOZICTAaHOBOK.

Onpenenurens KBaIpaTHON
MaTpHIIBI

Pemenne cucremMsbl JIMHEHHBIX
ypaBHEHHH B MaTpUIHOH (hopme.
ITpaBusno Kpamepa.

Paznen 5. Ilpocreiiiue 3agauu
AHAJTUTHYECKOH reoOMeTpUHU HA
TJIOCKOCTH.

18

IIpoekuus otpeska. Paccrosaue
MEXAY ABYMS TOUKaMU.
Brruucnenue miomanu
TpeyroibHuKa. JleneHue orpeska B
JAaHHOM OTHOLICHHH.
[IpeobpasoBanue AeKapTOBBIX
KoopAuHAT( IPH MapauIeIbHOM
CABUIE OCEH, IIPU ITIOBOPOTE OCEH,
IpY U3MEHEHUH Havajia KOOpAUHAT U
TIOBOPOTE OCEeil).

Paznen 6. YpaBHeHMe JTHUHUU.

[onsiTHe ypaBHEHUS! TUHUM.
IIpumeps! 3ananust TMHUNA IPU
NIOMOIIM ypaBHeHUU. [Ipumepbl
BBIBOJIa YpaBHEHUH 3apaHee TaHHBIX
JUHUH. 3a7a4a 0 HepeceUeHNH IBYX
nuHuil. [Tapamerpuueckue
ypaBHEHUS IMHUH. AnreOpandeckue
JIMHUH.

Paszpen 7. JIluHuu nepporo
nopsiAka.

VYrioBoit ko3 urmeHt. Y paBaeHne
NIPSIMOM € YIJIOBBIM

ko3 unmenTom. Brrancnenne yria
MEXIY IBYMS MPSIMBIMU. Y CTIOBHS
MapasIeTbHOCTH U
TIEPIEHANKYISIPHOCTH IBYX MPSIMBIX.

JIpsmast kak TMHWS TIEPBOTO
mopsinka. OoOmiee ypaBHEHHE
npsmoil. HenonHoe ypaBHeHue
NEepBOM CTENEHU. Y paBHEHHUE
MIPSIMON «B OTPE3KAX).

COBMECTHOE HUCCIIEI0OBAHUE
YpaBHEHHH IBYX MPSIMBIX.
HopmanbsHoe ypaBHeHUE NPSIMOIA.
3amaga BEIYUCICHHS PACCTOSHUS OT
TOYKH JI0 MIPSIMOM. Y paBHEHHE MydKa
TIPSMBIX.




YpaBHeHue npsMoii B apUHHON
CHCTEME KOOpP/IMHAT.
I'eomeTpuueckuit CMBICHT JIMHEHHOTO
HEpaBEeHCTBA C JBYMS
HEHU3BECTHBIMHU.

YpaBHeHHEe NpAMOi B
TIPSIMOYTOJIEHOM JIeKapTOBOM
CHCTEME KOOpP/IMHAT.

Pa3nen 8. I'eomeTrpuyeckne
CBOICTBA JIMHUI BTOPOr0 NOPSAKa
( KpuBBIE BTOPOr0 NOPSiAKA).
Omnunc. OnpeneneHue 3IUnca U
BBIBOJI €0 KAHOHUYECKOT'O
ypaBHeHus1. MccnenoBanue hopMel
AIIMIICa. DKCIEHTPHUCHTET JIUIHIICA.
PanponansHble BEIpaskeHUs
(hOKaNBHBIX PAIYCOB AILIHIICA.
ITocTpoenue 3nnunca no TouKam.
ITapamerpuueckue ypaBHEHHUS
aIIIMIca. DIUTAIC KaK TPOSKIINS
OKPY)KHOCTH Ha IIOCKOCTb. DILIUIIC
KaK CeYeHHE KpPYIJIOro HWJINH/PA.
I'unep6ona. Onpenenenue
runepOoJIbl U BBIBOJ €€
KaHOHWYECKOTO ypaBHEHHUSI.
HUccnenoBanue Gpopmbl TUIEPOOIIBL.
JIMPEKTPHCHI IUTUIICA U THIEPOOIIBL.
[Mapa6ona. [TonsipHble ypaBHEHUS
KPUBBIX BTOPOro MOpSAIKA.
IIpuBeneHue KpuBOil BTOPOro
NopsAJKa K KAHOHMYECKOMY BHITY.
AcUMNTOTHYECKUE HANIPABIICHUS
KpuBO# BTOpOro nopsiaka. Lientp,
KacaTeJIbHbIC U TUaMEeTPhl KPUBOH
BTOPOTO MOpPSIKA.

10

10

Pa3nen 9. Hexoropble mpocTeiimme
331241 AHAJTUTHYECKOMH
reoMeTpUH B IPOCTPAHCTBe.
JlekapTOBBI IIPSAMOYT OJIbHBIE
KOOPJMHATHI B IIPOCTPAHCTBE.
[onsiTHEe cBOOOAHOTO BEKTOpA.
IIpoekumu BeKTOpa Ha OCh.
IIpoekuuu BekTOpa Ha ocH
koopauHat. Hanpasnstomue
KOocHHYCHI. PaccTosiHre Mexmy
JIBYMsI ToukaMu. JleeHne oTpe3ka B
JTAHHOM OTHOIICHHH.

10

10

Pa3nen 10. Jluneiinbie onepanuu
HaJl BEKTOpPaMHM.

OnpenencHre TUHEHHBIX OMEpaIyit
¥ OCHOBHBIE CBOMCTBA JIMHCHHBIX
ornepauuil. Pa3HocTh BEKTOPOB.
Bekropsr. CrioxxeHne 1 BEIYUTAHNE
BEKTOPOB. YMHOKEHHE BEKTOpA Ha




yucito. JInHelHas 3aBUCHMOCTh
BekTopoB. KoopauHaThl BEKTOPOB Ha
IJIOCKOCTH U B POCTPAHCTBE.
OpueHTanus IOCKOCTH U
npoctpaHcTBa. OCHOBHBIE TEOPEMBI
0 npoekuusx. PaznoxxeHue BEKTOpOB
Ha KOMIOHEHTHI. CKaJsipHOe
MPOU3BEICHNE BEKTOPOB U €T0
OCHOBHBIE CBOMCTBa. BripaxkeHue
CKaJIIPHOT O NPOU3BENICHUS Yepe3
KOOpJMHATHI IEPEMHOKAEMBIX
BEKTOpOB. BekTopHoe u
CMEIIaHHOE MPOU3BECHNE
BEKTOPOB.

11

Pazgen 11. YpaBHenue
MOBEPXHOCTH U YPABHCHUSA JIUHUH.

YpaBHEHME TOBEPXHOCTH.
YpaBHeHue TUHUY. 3a7a4a O
MIePECEUEHUH TPEX MOBEPXHOCTEH.
YpaBHEHNE LWIMHIPUUECKON
HIOBEPXHOCTH C 00Pa3yIOIIUMH,
napajulesIbHbIMUA OTHOM U3
KOOPAMHATHBIX OCEH.
AunreOpanyeckre MOBEpPXHOCTH.

28

22

12

12

12

Paznen 12. ILli1ockocTh Kak
MOBEPXHOCTH MEPBOro NMOpsAKA.
IIpsimas B mpocTpaHcTBe.
ITnockocTh Kak MOBEPXHOCTh
nepsoro nopsiaka. Hemonnslie
YPaBHEHUS IUIOCKOCTEMN. Y paBHEHUS
IUIOCKOCTH «B OTPE3Kax».
HopmanbHoe ypaBHEHHE IIIOCKOCTH.
PaccrosiHrEe OT TOYKH [0 TIIOCKOCTH.
YpaBHEHUS IPAMOM.
Hampasstromuii BEKTOp MPSIMOH.
KaHoHn4eckue ypaBHEHUsI MPSMOI.
[TapameTrpuyeckue ypaBHEHUS
npsmoi. Hexoropsle
JIOTIOJTHUTEbHBIE TIPEIUIOKEHUS U
MIpUMEpPHI. Y paBHEHHE IIIOCKOCTH B
npoctpaHcTBe B a(UHHOM cucTeme
KOOpJMHAT. YpaBHEHHE IJIOCKOCTH B
MIPOCTPAHCTBE B MPSIMOYTOJIBHOM
JIEKapTOBOM CHCTEME KOOPAMHAT.
YpaBHEHME NPSAMOI B IPOCTPAHCTBE
B appuHHOI cucTeMe KOOpIIHAT.
YpaBHEHME NPAMOI B IPOCTPAHCTBE
B NPSIMOYT OJIBHOM JAEKapTOBOM
cHCcTeME KOOpPAMHAT.

10

13

Paznen 13. IloBepXHOCTH BTOPOro0
nopsiiKa

3




Meron ceuenuid. Llununapudeckue u
KOHHYECKHE TOBEPXHOCTH.
IToBepxHOCTH BpaleHUS.
DJITUIICON B! ¥ THIIEPOOIONIBL.
[MTapaGomousl.

OO0mIast TPyIOEeMKOCTb, B Y4acax 180 (54 (48 51

5.2. Conep:xxanme IMCHUILIUHBI «JInHeliHas ajredpa U aHAJIUTHYECKas

reoMeTpus».

Pazgen 1. CucreMbl JHHEHHBIX

YPaBHeHUil

Tema 1.1. CucreMsl JIMHEHHBIX YPABHEHUH € IBYMS U TPEMs HEM3BECTHBIMM.

Cucrembl JnUMHEHHBIX ypaBHEHMI. PaBHOcuIBbHOCTE cucreM. Marpuusl u
ompenenuTenu 2-ro u 3-ro nopsakoB. Meron Kpamepa pemeHuss CUCTEM JMHEHHBIX
YpaBHEHUH.

Pa3znes 2. AnreOpbl 1 OCHOBHBIE aJIre0panvyecKue
CHCTEMBI
Tema 2.1 MHokecTBa, ONepalMi HAI MHOKeCTBAMH

MHoOecTBa, onepalyu HaJl MHOKECTBAMH, UX CBOMCTBA. JlnarpamMmmsl Diinepa-
Benna. IIpsimoe nmpon3BeieHME MHOXKECTB.

Tema 2.2. bunapHble OTHOIIEHUS

bunapubie oTHomieHus. OTHOIIEHHWE SKBUBAJICHTHOCTU. Pa30uneHne Ha KIacchl
SKkBUBaJEHTHOCTH.  DakTop-MHOkecTBO. OTHOWEHHME mnopsaka. @DyHKIIMOHAIbHBIE
oTHomeHus ( oroopakenus ). Kommoszumms GyHKITAN.
Tema 2.3. Aureopanyeckue onepanuu. [llousitue aaredpnbl

bunapnsie onepanuu, ux cBoictea. [loHsTHe anredpsl,
10 TAJIreOPHI.

Tema 2.4. I'pynna. M3omopdusm rpynn

I'pynmna: onpenenenue, cBoiictBa, npumepsl. [loarpynmna. M3zomopdusm rpymnm.

Tema 2.5. Koabuo. M3zomopdusm kosen

Kosnbuo: onpenenenue, npocreinme cBoiicTBa, npuMepsl. Koiblio kiaccos
BbIYeTOB. M30MOpdusm komerl.

Tema 2.6. IloJe.

ITone: onpenenenue, NpoCTENILINE CBONCTBA,
npumepsl. Tema 2.7. [1ojie KOMIUIEKCHBIX YHCeN

[Tone xommekcHbIX yncen. ['eoMeTpuyeckoe mpeIcTaBlIeHUe KOMIUIEKCHBIX YHCET.
Tpuronomerpuueckas popma 3amucyu KOMIUIEKCHBIX uncen. Onepanuu HajJl KOMIUIEKCHBIMU
YHCcIaMH B TPUTOHOMETPUYECKOH Gopme.
Tema 2.8. Cucremsl nuHelHbIX ypaBHeHnnid. Merona I'aycca

Pa3nen 3. BekropHOE NPOCTPAHCTBO
Tema 3.1. Bekroproe npocrpancrBo. IloanpocTpancTso

BekropHOE€ INpPOCTPAaHCTBO: ONpPENEICHUE, IMPOCTEHIINE CBOMCTBA, IPHUMEPHIL.
[MonmpocTpancTBo. ApudmMeTrnueckoe BEKTOPHOE IPOCTPAHCTBO.




Tema 3.2. JluHeliHasi 3aBHCMMOCTb BeKTOpOB. ba3uc M paHr cucrembl BeKTOPOB.
H3omopdr3M BEKTOPHBIX NPOCTPAHCTB
JIuneliHasi 3aBUCUMOCTb U HE3aBUCUMOCTb CHUCTEMbBI BEKTOPOB. DKBUBAJICHTHBIC

cucTeMbl BeKTOpoB. basuc m panr cucremsl BekTopoB. Koopaunarel BekTOpa B 0asuce.
PazMepHOCTH BEKTOPHOTO MPOCTpaHCTBA. MI30MOp(hU3M BEKTOPHBIX TPOCTPAHCTB.
Tema 3.3. Marpuubl. Panr marpunsl. Kpurepuii cOBMeCTHOCTH cHCTeMbl JTHHEHHBIX
YPaBHeHUil

Martpuupl. DneMeHTapHbIe IpeoOpa3oBaHus MaTpull. PaBeHCTBO CTPOUEHYHOTO U
CTOJIOIIOBOTO paHTOB MaTpHIbl. KpuTepHii COBMECTHOCTH CUCTEMBI JITHEHHBIX YpaBHEHUIA.

Tema 3.4. CucremMbl OTHOPOAHBIX JIMHEHHBIX ypaBHeHNH. @®yHIaMeHTAIbHbINA HA00P
pelieHuii CHCTeMbl JJMHEHHBIX OJHOPOAHBIX YPaBHEHHH
CucremMbl TUHEHHBIX OAHOPOHBIX YpaBHEHUH. [IpocTpaHcTBa pelieHuii cucTeMbl 0JJHO-

POJIHBIX TUHEWHBIX ypaBHEeHUN. DyHIaMEeHTaIbHBIN HA0OP pElIeHNH CUCTEMBI OJTHOPOIHBIX
JIMHENHBIX YPaBHEHUM.

Paznen 4. MaTpuubl 1 onpeeuTe I
Tema 4.1. Onepaunu Hag marpuuamu. O0paTHass MmaTpuua
Martpuupl, onepanuu Haja MatpuiaMu. O6paTUMble MaTPULIbL. DJIeMEHTapHbIE

MaTPHIIHL.
YcnoBue 06paTUMOCTH MaTpullbl. Beruncienne oOpaTHOM MaTpPHULIBIL.
Tema 4.2. IlepecTanoBku. I'pynna noacraHoBok
[TepecranoBku: onpenenenue, npuMepsl. [loacrtanoBku. ['pynmna nmoacraHoBok. YeTHOCTH
MOJCTAaHOBKH.
Tema 4.3. Onpenenuresb KBaAPaTHOH MATPHULIbI

Onpenenutens KBaapaTHOM wmarpuilbl. OCHOBHBIE CBOMCTBA OIpEACTUTENCH.
MuHopsl U anredbpanveckue NOMOJHEHUs. PasnojkeHue ompenenurens MO CTPOKE MU
cton6biy. HeoOxoaumple W JOCTAaTOYHBIE YCIOBUSI PABEHCTBA OIPEAETUTENs HYIIIO.
Onpenenurens NpousBeaeHUsI MaTpull. TeopeMa o paHre MaTpHIIbL.
Tema 4.4. PemieHue cucteMbl JJUHEHHBIX ypaBHeHUd B MaTpu4Hoil ¢gopme. IIpaBusio
Kpamepa

3anuch M PEIICHHE CHUCTEMbI JIMHEHHBIX YpaBHEHHW B MAaTpU4YHOU (dopme.
[IpaBuno Kpamepa. YcioBusi, mpu KOTOPBIX OJHOPOJHAs CUCTEMa JIMHEWHBIX YpaBHEHMI
MMEET HETPUBUAJIbHBIE PEILICHHUS.

Pa3znen 5. KoopanHaTrsl Ha NPAMOM U IJIOCKOCTH.

Tema 1.1. Ocpb u otpe3ku ocu. Koopaunatel Ha mnpsimod. HucioBas och. JlekapTOBBI
MPSIMOYTOJIbHBIE KOOPAWHATHI Ha IUIOCKOCTH. [loHSATHE O JeKapTOBBIX KOCOYTOJIBHBIX
koopauHaTtax. [lonspHble koopauHaThl. AdQUHHBIE W TOPSIMOYrOJIbHBIE JIEKAPTOBBI
KOOpJIMHATHl TOYEK Ha TUIOCKOCTH U B mpocTpaHcTBe. [Ipocrelinine 3a1aun aHATUTUYECKOM
reOMETpUU. Y paBHEHUS JIMHUN U ToBepXHOCTEN. [loisspHbIe KOOpAMHATHI TOYEK MIIOCKOCTH.

Pa3znen 2. [Ipocreiimme 3a1a4u aHATUMTHYECKOH reOMETPHUM HA MJIOCKOCTH.

Tewma 2.1. [Ipoeknus otpeska. PaccTosiHue Mmexay AByMsl TOUKamMu. BeruuciieHue miomaam
TpeyrojbHuKa. Jlerenne oTpes3ka B JaHHOM oTHoleHud. [IpeoOpa3oBanue geKkapTOBBIX
KOOpIUHAT( MIPH MapalljieIbHOM CIIBUTE OCEH, MPU TOBOPOTE OCei, MU U3MEHEHUHU Havana
KOOpPJIMHAT U MMOBOPOTE OCEH).

Pa3pnen 3. YpaBHeHue JIUHUM.

Tema 3.1. Ilonarue ypaBHeHus muHuu. [IpuMepsl 3a1aHus JIMHAN IPU TOMOIIY YPAaBHEHU.
[Ipumeps! BbIBOJa YpaBHEHUH 3apaHee NaHHBIX JIMHUMI. 3a7ada o IEpECEeUeHUH IBYX JTUHUM.
[TapameTpuueckue ypaBHEeHUs JIMHUH. AsreOpandeckue JUHUY.



Pa3nes 4. J/IluHuM nepBoro nopsjaka.

Tema 4.1. YrnoBoit kospduuueHT. YpaBHEHHE NPSAMOl € YIIIOBBIM KO3(PQUIIHEHTOM.
Beluncnenue  yrma  Mexay — ABYMs  HOPSAMBIMH.  YCIOBHS — IIAPAJUICIBHOCTH U
NEPIEeHANKYISIPHOCTH JIBYX NpsMbIX. [IpsiMas kak JuHMA TmepBoro mopsaka. Obmiee
ypaBHeHHE mnpsmoi. HemonHoe ypaBHEHHME IepBOM CTENEHU. YPAaBHEHHE MPAMON «B
oTpe3kax». CoBMeCTHOE UCCIIeJOBaHNE ypaBHEHUH JBYX NnpsMbiX. HopmanbHoe ypaBHEHUE
npsiMoOi. 3aiaya BBIYUCIIEHUS PACCTOSHUS OT TOUKHU JI0 MPSAMOM. YpaBHEHHE ITydKa HNPSAMBbIX.
VYpaBuenue npsimoit B apduHHOMN cucTeMe KoopAuHaT. ['eoMeTpuYecKuil CMBICI TUHEHHOTO
HEPABEHCTBA C JIByMsl HEU3BECTHBIMH. YPABHEHUE NPSIMOU B MPAMOYrOJIBHOW AEKApTOBOU
CUCTEME KOOpAMHAT.

Paspnen 5. I'eomerpuyeckne cBOMCTBA JIHHUH BTOPOro NOopsAKa ( KpUBbIE BTOPOIo
nopsaKa).

Tema 5.1. Dnnunic. OnpeneneHne 3UIUICca U BBIBOJ €T0 KAHOHUYECKOTO YPaBHEHUS.
Uccnenoanue hopmsbl aumnrca. DKCIHEHTPUCUTET IUTUIICA. PalinoHanbHbIE BRIPAKCHUS
(dhokanbHBIX paguycoB dutunca. [loctpoenue smurnca mo Toukam. [lapamerprudeckue
YpaBHEHUS AJUIATICA. DJUTUATIC KaK MPOEKIUs OKPY>KHOCTH Ha TUIOCKOCTh. DIITUTIC KaK
CeUYeHHe Kpyryoro mwmHapa. ['unepdona. Onpenenenre runepOosibl U BBIBO €€
KaHOHUYeckoro ypaBHeHus. Mccnenoanue Gopmbl runepOobl. JJupekTpucs anumnca u
runiepoonsl. [Tapabona. [lonspHbie ypaBHEHUST KpUBBIX BTOPOTO mopsiaka. [IpuBenenne
KpPUBOI BTOPOTO MOPSJIKa K KAHOHUYECKOMY BHU1Y. ACUMIITOTHYECKHE HAIIPABIICHUS KPUBOM
BTOpOTO nopsiaka. LleHTp, kacaTenbHble U JUaMeTpbl KpUBOI BTOPOTO MOPSIKA.

Pa3znen 6. HekoTopble npocreiimme 3a1a4u aHAJIUTHYECKOW reOMeTpUM B
NPOCTPAHCTBE.

Tema 6.1. JlekapToBBI IPSMOYTOJIbHBIC KOOPAUHATHI B IpocTpaHcTBe. [loHsATHE CBOOOIHOTO
BekTopa. [Ipoekuun BekTopa Ha ocbh. [Ipoekiu BeKTopa Ha OCH KOOPAUHAT.
Hanpasnsromue kocunycsl. PacctosiHue Mexay nBymsi Toukamu. JleneHue oTpeska B
JTAHHOM OTHOIICHUH.

Pa3znes 7. JIuHeiiHbIe onepanuu Hal BEKTOPaAMHU.

Tema 7.1. OnpenenieHne JUHEHHBIX OMEpPAIIMi U OCHOBHBIE CBOMCTBA JIMHEUHBIX ONEpaIIUil.
Paznocth BekTOopoB. Bekropel. CiokeHHE M BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucno. JluHeiiHas 3aBUCMMOCTh BEKTOpOB. KoopaumHaThl BEKTOPOB Ha IUIOCKOCTH U B
npocTtpancTBe. OpUeHTAlMs TNIOCKOCTU U TPOCcTpaHCTBA. OCHOBHBIE TEOPEMBI O MPOEKIIMSIX.
Pa3noxkeHne BEKTOPOB Ha KOMIOHEHTHI. CKalsipHOE MpPOU3BEIECHUE BEKTOPOB U €ro
OCHOBHBIE CBOMCTBA. BbIpakeHHE CKaJIApHOTO NPOU3BEACHHUS Yepe3 KOOPJIUHATHI
MIEPEMHOKAEMBIX BEKTOPOB. BeKTOpHOE U cMelIaHHOE MPOU3BENECHUE BEKTOPOB.

Paznen 8. YpaBHeHne NOBEPXHOCTH U YPABHEHHUS JIMHHH.

Tema 8.1. YpaBHEeHHE NOBEPXHOCTU. Y paBHEHUE JIMHUU. 3aa4a O IEPECEUEHUH TPEX
MOBEpXHOCTEH. YpaBHEHUE IUIMHAPUIECKOI MMOBEPXHOCTH C 00pa3yOLUMH,
napasieIbHbIMUA OJTHON M3 KOOPIMHATHBIX oceil. Anredpandeckre MOBEpXHOCTH.



Paznen 9. IlitockocTh Kak MOBEPXHOCTH NMepBoro nopsinka. IlpsmMasi B npocTpaHcTBe
Tema 9.1. [110cKOCTh KaK NOBEPXHOCTh NIEPBOro nopsaka. HenonaHble ypaBHEHMS
IIJIOCKOCTEHN. Y PaBHEHMS IUIOCKOCTHU «B OTpe3Kax». HopmaibHOE ypaBHEHME IIOCKOCTH.
PaccrosiHMe OT TOYKM 10 TUIOCKOCTU. Y paBHEHUs NpsiMoil. Hanpasiisirolui BEKTOp IPSIMOM.
Kanonunueckue ypaBHeHus npsmoii. [Tapamerpudeckue ypaBHeHus npsmoil. Hexkotopeie
JIOTIOJIHATEbHBIE IIPEJIOKEHNS U IIPUMEPBI.

Tema 9.2. YpaBHeHUE IJIOCKOCTH B IPOCTpaHCTBE B ahp(PUHHON crcTeMe KOOPAUHAT.
YpaBHEHHE MIIOCKOCTH B MMPOCTPAHCTBE B MPSAMOYTOJIBHOM JIEKaPTOBOM CUCTEME KOOPAUHAT.
VYpaBHeHME MPSIMOI B MPOCTpaHCTBE B adHUHHON CHCTEME KOOpAUHAT. YpaBHEHUE MPSMOA
B MIPOCTPAHCTBE B IPSIMOYIOJIBHOM JAEKAapTOBOU CHCTEME KOOPAMHAT.

Paznen 10. [loBepxHocTH BTOPOro mopsiaka

Tema 10.1. Metoa ceuenuii. Llmnnnapuyeckne 1 KOHUYECKUE MoBepxHOCTH. [loBepxHOCTH
BpalleHus. DITUNICOUIbI U TunepOostonasl. [Tapadbomonab.

6. YueOHO-MeTOIHYECKOe oOOecreyeHHe CaMOCTOSITEIbHOIl pPadoThbl CTYIeHTOB.
OueHouyHble cpeACTBAa [JIsl TeKYLIero KOHTPOJISI YCIeBAaeMOCTH, NPOMEKYTOYHOM

arTrecranmm 1o uToraM OCBOCHUA IUCIHUIIJIMHBI.

6.1. [li1an caMoCTOSATE/ILHOM PA0OTHI CTY/IEHTOB

Henens Ne tems! | Bug camocTosTensHO# paboThl Pexomennmyem |Hacel
as auTepartypa
OYHO
1 2 3 4 5
Pa3nen 1. Cucrembl IMHEHHBIX YPaBHeHM it 4
1 1.1. ITonroroBka kK ayTUTOPHOMY 3aHATHIO: OCH.: 2, 110 4
moi.: 2, 3
. paboTa ¢ TeOpeTUYECKIM MaTepPHAaIIOM; U3yIeHNE
OCHOBHBIX TIOHSITHHA U OTIPEEIEHUI TEMBI: OJI [3]

MOHSITUE PABHOCUIIBHOCTH CUCTEMBI, MOHATHE pemieHust  (Ne 562, 735

CHUCTEMBI, TIOHSITHI OCHOBHAS MaTPHIIA U OCHOBHOM Neo739
OIPE/ICTUTENb CHCTEMBI.

JUI[6]
. pellieHHe 3a/1a4 U YIPaKHCHHIA;

Ne 5.3.9 (a-e)

CTaHJAApT: PCHICHUEC CUCTEM JIMHEHHBIX ypaBHeHI/Iﬁ C
ABYMs M TPEMsS HCU3BCCTHBIMHU,

BapHaTHUBHBIC: PCIICHUEC CUCTEM C ITapaMCTpaMu,
OonpeaciiCcHue YCJ'IOBI/Iﬁ COBMECTHOCTHU CUCTEMBI U KO-
JIMYECTBA €€ pemeHHﬁ;




Pa3nen 2. AnreOpbl 41 OCHOBHBIE AJIredpanvyeckue
CHCTEMBI

58

2.1.

HOI[FOTOBKa K ayJUTOPHOMY 3aHATHIO:

. paboTa ¢ TeOpEeTUIECKHM MaTepHaIoM;
OIpenieNeHrs OCHOBHBIX OIepaluii Hal MHOXKECTBAMH,
U3yYEHHUE UX CBOMCTB, 10Ka3aTENbCTBA PABEHCTB
MHOXECTB, Iuarpammsl Jiiniepa - Benna.

. peuieHue 3aaa4 U yIpaKHEeHUH;

CTaHJIapT: I0Ka3aTEIbCTBO PABEHCTB MHOKECTB,
WCIOJIb30BaHME AUarpaMm Diliepa - BeHHa.
BapuatuBHbie:  J10Ka3aTENbCTBO  OCHOBHBIX CBOMCTB
ornepanuid HaJl MHOXKECTBAMU, UCIIOJIb30BAHUE
YHUBEPCAIBHOIO MHOYKECTBA, CHMMETPUUECKON Pa3HOCTU

MHOXECTB.

. MMOATOTOBKA K KOHTPOJIBHOU padore.

OCH.: 3

JUT[6]

Ne 1.3.1-1.3.15
Ne 1.4.9-1.4.17

10

3-5

2.2.

IToaroroBka k ayAMTOPHOMY 3aHSTHIO:

. pabota ¢ TeopeTHUECKHM MaTepHajIoM; H3ydeHHE
OCHOBHBIX ONpEJICIICHHI: onpe/eNieHre ONHAPHOTO
OTHOIICHUS, €r0 CBOWCTB, ONpEJIeIIeHNE OTHOMICHUS
9KBUBAJICHTHOCTH. M3yueHue (yHKIIHOHAIHHBIX
OTHOIIICHHH, OTOOPaKEHUH.

. pelieHue 3a1a4 v ypaXHeHUH;
CTaHMAPT.: ONpeelIeHNe CBONCTB OMHAPHOTO OTHOIICHHUS.

BapHaTHBHEIE: TOCTPOEHNE OMHAPHBIX OTHOIIEHUH C
3aJaHHBIMHU CBOMCTBaMH. OTIpeneicHre CBONCTB
OTOOpaKEHUH, SBIIMIONMINXCS KOMIIO3HUITEH OCHOBHBIX
3JIEMEHTapPHBIX (yHKIIHA.

. MIOJArOTOBKA K KOHTPOJIBHOM pabore.

OocH.: 3

JUT[6]

Ne 1.6.1-1.6.3
Ne 1.6.6, 1.7.1
Ne 1.7.14

10

2.3.

[loaroroBka K ayANTOPHOMY 3aHSTHUIO:

° pa60Ta C TCOPCTUYCCKHUM MATCPUAJIOM; U3YUCHUC
OCHOBHBIX CBOMCTB 6I/IHapHLIX OHepaHHﬁ, N3Yy4YCHUC
IIOHATHA aJ'IF€6pI>I.

. peleHre 3a1a4 U YIpaKHEeHUH

CTaHJapT.: CBOMCTBAa OCHOBHBIX apH(PMETHUECKHX
oleparyil Ha YUCIOBBIX MHOXKECTBAX. BApUATHBHBIE:
H3y4eHHE CBOMCTB OMHAPHBIX ONepauni Ha
FEOMETPUYECKOM MaTepHalle M Ha HEUYHCIIOBBIX

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

AJTI[6]

Ne2.1.1
Ne2.1.7-2.1.13

6




MHOXCCTBaAXx.

. MOJTrOTOBKA K cO0ECeI0BaHUIO.
7 24, IToaroroBka k ayAUTOPHOMY 3aHSTHIO: ocH.: 1, 2 mom. |4
2.
. pabota ¢ TeopeTHUECKHM MaTepHajoM: U3yUEHHE
OCHOBHBIX OIPENEICHHI 0 TeME, T0Ka3aTeIbCTBO OJI[3] Ne
IPOCTEHINX CBOMCTB IPYII. 1634, 1635
. pelieHue 3a1a4 1 yIpaKHeHUH; Ne 1636
CTaHJapT.: 3aJ]a4M Ha pacrio3HaBaHue CTPYKTypsl rpynmsl | JJJI[6] Ne2.3.2,
B YHCJIOBBIX MHOKECTBAX, BapUaTHUBHBIE: 3a][a4l Ha 2.3.13
y3HAaBaHUE CTPYKTYPHI TPYIIIBI HA TEOMETPUIECKOM
Marepuaie, Ha MHOKECTBAaX OCTATKOB OT JCIECHUS IIETbIX
YHCell Ha MPOCThIE YHCIA U T. JI.
8 2.5. IToaroToBka K ayANTOPHOMY 3aHSTHIO: ocH.: 1,2 4
JIOTION.: 2
. pabota ¢ TeOpeTHUECKHM MaTepHaIoM; H3ydeHHE
OCHOBHBIX OIPENEICHHH 0 TeME, T0Ka3aTEIbCTBO OJI [3] Ne
MPOCTEUTITX CBOWCTB KOJIBIIA. 1709-1723
. pelLIeHNE 3a/1a4 U YIIPaKHECHU; JUI[6] Ne2.4.1-
2.4.3
3aJlaud Ha Y3HABaHHE CTPYKTYPHI KOJIbIA, TOCTPOCHHE
MIPUMEPOB KOITbIIA, TOCTPOCHUE TPUMEPOB JieNUTeNek
HYTISL.
9 2.6. [TomroroBka kK ayTMTOPHOMY 3aHATHIO: ocH.: 1,2, 5 6
JIOMON.: 5
. paboTa ¢ TeOpEeTHYECKHM MaTepUaIOM; H3YUCHHE
OCHOBHBIX OIpENeIeHIH 0 TeMe, pa3oop mokazatenbeTB |OJI [3] Ne
OCHOBHBIX YTBEPXKJCHUH. 1735, 1736
. pelIeHnE 3a/1a4 U YIIpaKHEHU; JUI[6] Ne3.1.1-
3.1.12
MIOCTPOEHUE NPUMEPOB MOJIEH, KOHEUHBIX MOJIEH, ToJIeH
KJIACCOB BBIYETOB,
. MOJITOTOBKA K TECTY
10-11 2.7. [loaroroBka K ayANTOPHOMY 3aHSTHIO: ocH. 2,3 12
HOITOM.: 5
. pabota ¢ TeOpEeTHUECKUM MaTepPHaIOM; H3yUCHHE
TEOPETUYECKOr0 MaTeprala o TeMe. OJI [5] Ne2.1-
2.35 JJI[6] Ne
. pellieHHe 3a/1a4 U YIPaKHCHHIA; 330-3321
CTaHJapT: BHIIOIHCHUE ONEPALM HAaJl KOMIUICKCHBIME |7y 3.3.29

YHUCIaMHU B alredpandeckoi 1 TpPUrOHOMETPUUECKOH
¢dopme ,BapHaTHBHBIE: PACCMOTPEHUE TPYII KOpHEH m-i
CTEIEeHH U3 SIUHMIIBI, OTBICKAaHHE TIEPBOOOPA3HBIX




KOpHEH.

* TIOJTrOTOBKA K KOHTPOJILHOM padoTe, TecTy

12 2.8. [TonroroBka kK ayTMTOPHOMY 3aHATHUIO: ocH.:2,3,4 |6
JIONOI.: 5
. pabota ¢ TeopeTHUECKHM MaTepHaioM; H3y4eHHE
MOHSITHS DJIEMEHTApHBIX MPE0OPa30BaHNUN CUCTEMBI OJI [3] Ne
JWHEHHBIX YpaBHEHHUH, PABHOCHIILHOCTH CHCTEM, 689-704
CBO6OI[HI)IX " CBsA3aHHBIX ICPEMCHHBIX.
. peuieHue 3a1a4 U yIpaKHEeHU;
CTaHJApT.: PELICHUE CUCTEM JIMHEHHBIX YPaBHEHUI
Meroaom ["aycca.
BapuaTUBHBIC: pEHICHUEC CUCTEM JIMHEHHBIX ypaBHeHI/Iﬁ C
napamMeTpoM.
. MMOATOTOBKA K KOHTPOJIBHOU pabore
Paznen 3. BekTopHoe npocTpaHCTBO 11
13 3.1 IToaroToBka K ayANTOPHOMY 3aHSTHIO: ocH.: 1, 3, 4
Jomoi.: 2,3.
. paboTa ¢ TEOpeTUUECKUM MaTepUaIoM: U3yueHHe
OCHOBHBIX olpenencHuil TeMbl. Pa3zoop mokazatenmsectBa  |OJI [3] Ne
MPOCTENUIINX CBOMCTB BEKTOPHBIX ITPOCTPAHCTB. 1277-1294 Ne
1310-1313
. pelieHue 3a1a4 ¥ ypakKHeHU!:
peleHne 3a/1a4 Ha Y3HaBaHUE CTPYKTYPbl BEKTOPHOT O
IIPOCTPAHCTBA.
14-15 3.2. [TomroroBka kK ayTUTOPHOMY 3aHATHIO: ocH.: 1,2,3,4 (3
nomoi.: 2,3.
. paboTa c TEOpEeTHYECKUM MaTEepUaIoM:
5 L |AILe]
pabota 1o YCBOGHHIO OCHOBHBIX OIPEAEICHUN JTMHEHHON
3aBUCHMOCTH ¥ HE3aBHCHMOCTH CHCTEMBI BEKTOPOB. Ne 6.2.7-6.2.9
. peleHre 3a1a4 U YIPaKHECHHN:
pelIeHue 3a1a4 Ha ONpeAeSicHuEe TUHEUHON 3aBUCUMOCTH
1 HE3aBUCUMOCTH CHCTEMbI BEKTOPOB.
. MIOJrOTOBKA K KOIJIOKBUYMY
16-17 3.3. [TonroroBka kK ayIUTOPHOMY 3aHATHUIO: ocH.: 1,2,3,4 |2
jomon.:2,3,5.

° pa60Ta C TCOPCTHUYCCKUM MaTCpUaIioOM:

pa60Ta C OCHOBHBIMHU OIIPCACIICHUAMU TEMbI, NTOKA34a-
TCIBCTBO PABCHCTBA CTPOYCYHOI'O U CTOJ'I6I_IOBOFO PaHTOB
MaTpHulibl, pa60Ta C 10Ka3aTCIbCTBOM KPUTCPUA

OJI[3] Ne608-
611 Ne 619-
622




COBMECTHOCTH CHCTEMBI TMHEWHBIX YPaBHEHUH. .
. pelieHue 3a1a4 ¥ yIpaKHEeHUH:

pellleHue 3a1a4 Ha ONPENEICHUE PAHra MATPHLIBL.
Pemenue 3a1a4 Ha IpUMEHEHNE KPUTEPUS COBMECTHOCTH
CUCTEMBI JIMHEHHBIX YPABHEHUI.

. MOJITOTOBKA K KOJUTOKBUYMY
18 3.4. IToaroroBka K ayAUTOPHOMY 3aHSTHIO: ocH.: 1,2,3,4 |2
Jo moi. :2,3,5.
. pabota ¢ TeopeTHUECKHM MaTepHaJIOM:
OJI[3]
pabota c onpeneneHusIMU OJTHOPOTHON CUCTEMBI JIH-
HEMHBIX ypaBHEHHI, MPOCTPaHCTBA €€ PEeIIeHHI, Ne 724-732 Ne
(dyHIaMeHTaIbHBIM HAOOPOM pellleHH. 735-740
. peuIeHue 3a1a4 U yIpaKHEHUI:
pellieHne 3a/1a4 Ha OThICKaHue (QpyHIaMEeHTaILHOTO
Habopa pemeHnii CHCTEMBI THHEHHBIX OTHOPOTHBIX
ypaBHEHUH.
Pa3znen 4. Onepanuu Haa maTpunamMu . OoparHan 12
MaTpuia
1-2 4.1, [TomroroBka kK ayTUTOPHOMY 3aHATHIO: ocH.: 1,2,3,4 |4
joi.: 2, 3, 5.
. paboTa ¢ TeOpeTUYECKIM MaTEePHaJIOM: YCBOCHHE
oIpeneneHni OCHOBHBIX omeparuii Haa marpuiiamu 1 ux | OJI [3]
CBOIICTB.
Neo 788-791 Ne
. pelieHue 3a1a49 ¥ yIpaKHeHUH; 799, 822
CTaH/APT: BEITIOJTHEHNE OCHOBHBIX OTEpaIliii Haj Ne 836-847
MaTpHIIAMH.
BapHaTHBHBIE: BRIYHCIICHUE PE3YIHTATOB BO3BEACHUS
HEKOTOPBIX MaTpPHII B CTETIEHb, OIpe/elIeHne MaTPHII,
IIepEeCTaHOBOYHBIX C JaHHOM.
3 4.2. [TonroroBka k ayUTOPHOMY 3aHATHUIO: ocH.: 1,2,4 |4
gom.: 1,5,7,8
. paboTa ¢ TEOpETUYECKHM MaTeprajIoM: N3yueHHe
OTIpEEIIEHUN ePECTAHOBKH, OJCTAHOBKU U UX CBOUCTB, |OJI [3] Ne
MOHSITUSL YETHOCTH MOJCTAHOBKHU. 123-138 Ne
151-154 Ne
. penieHue 3a1a4 ¥ YIpaKHEeHUN 169-173

CTaHJAapT.: 3aJa4r Ha NTOCTPOCHUEC NNCPECTAHOBOK 1




MIOJICTAHOBOK 77-# CTEIEHH, TTIOCTPOCHHUE TAOIHUI]
ofepaluii B rpymmax mojcTaHoBOK 2, 3, 4 creneHew,
OTIpEeIeNIEHNE YETHOCTHU MOICTAHOBKU.BAPUATHUBHBIC |
HaXOX/JICHUE MOATPYIIN TPYIIHI TOJCTAaHOBOK,
YCTaHOBJICHUE H30MOP(hH3Ma MEXK Y TPYIITIaMU
CaMOCOBMEIIICHU TPEYTOIbHUKA, KBAJpaTa U TPpyHIaMu
MOJICTAHOBOK COOTBETCTBYIOIIECH CTEIICHH.

4-7

4.3.

IToaroroBka k ayAMTOPHOMY 3aHSTHIO:

. paboTa ¢ TEOPETUYSCKUM MaTEPUaIOM: U3yUeHHE
OTIPEJICIICHUS ONPENICITUTENS U €r0 CBOMCTB.

. peuieHue 3a1a4 U yIpaKHEeHU:

BBIYHCIICHUE OIpeAenuTenel 2, 3-ro mopsaKa, Bbi-
YUCJICHUE OTPEEIUTENEH TPETHEr0 MOpPsIIKA IO MIPABUITY
TPEYTOJLHUKOB, BBIUMCIICHUE ONPEACTUTENCH TPETHEro U
0o0J1e€ BBICOKOTO MTOPSIKA METOJIOM PA3JIOKEHUS 110
CTPOKE MJIH CTOJIOIY.BApHATHBHBIC: BHIYHCIICHUE
OYKBEHHBIX OMPEIEIUTENCH T-TO TOPSIKa

. MHOATOTOBKA K COOECEI0BAHUIO

4.4,

[TonroroBka kK ayIUTOPHOMY 3aHATHIO:

. paboTa ¢ TeOpEeTHYECKHM MaTEepUaIOM: U3yUeHHE
TEOPETUYECKOr'0 MaTepraa mo TeMe.

. pelieHue 3a1a4 1 yrpakHeHUi: pereHne 3a1a4
Ha yMEHUE 3aMicaTh CUCTEMY JIMHEHHBIX YPaBHEHH B
MaTtpu4HOH (hopme, Ha TpaBmIo Kpamepa.

Pa3pgen 5. Jluneiinbie 0TOOpaKeHUsI BEKTOPHBIX
NMPOCTPAHCTB

18

5.1.

[loaroroBka K ayANTOPHOMY 3aHSTHUIO:

. pabota ¢ TeOpeTHUECKUM MaTepHajIoM: U3yUCHHE
OIpeeNICHN CyMMBbI U IIEpeCcEeUEeHUs! MMOAIIPOCTPAHCTB,
JOKa3aTeIbCTBA TEOPEMBI O Pa3MEPHOCTH CYMMBI
MOIPOCTPAHCTB.

. peleHre 3a1a4 U YIpaKHEHHI;

CTaH/IapT: PEIICHHE 3a/1a4 Ha OTHICKaHHE Pa3MEPHOCTH
CYMMBI M TIEPECCUCHUS TOIIPOCTPAHCTB U UX
0a3nCoB.

° IIOAroTOBKa K KOHTpOJ'ILHOfI pa60Te.

13




10-11

5.2.

HOI[FOTOBKa K ayJUTOPHOMY 3aHATHIO:

. paboTa ¢ TEOPETUYESCKHMM MaTepHaIoM: U3yUCHHE
oIpe/ieIeHUs JIMHEHHOTO OTOOpaKeHHs!, CIOCOO0B
3aJ[aHusl IMHEHHOTO OTOOPaYKSHUSI, MOHSITHSI MaTPHIIbI
JIMHEWHOrO OIepaTopa.

. peuieHue 3a1a4 U yIpaKHEeHU:

peleHne 3a/1a4 Ha OnpeeNieHne JMHEHHOro oroopa-
JKEHHMSI, OTBICKAHHE MaTPHUILIbI IMHEHHOTO OIepaTopa.

. MOJTOTOBKA K KOHTPOJIbHOI padoTe,
KOJUTOKBHYMY

14

12-13

5.3.

IToaroroBka k ayAMTOPHOMY 3aHSTHIO:

. paboTa ¢ TeOpeTUIECKUM MaTepHaIoM: U3ydeHHE
OCHOBHBIX TTOHSATHI TEMBI, TOKA3aTCIbCTBA TCOPEMEBI O
TOM, YTO MHOXXECTBO COOCTBEHHBIX BEKTOPOB JIMHEHMHOTO
OllepaTopa COBIAJAET C SLIPOM JIMHEHHOro oreparopa
<p—Xe.

. peuIeHue 3a1a4 U yIpaKHEHUI:

peleHune 3a/1a4 Ha OThICKaHUEe COOCTBEHHBIX 3HAYCHUH 1
COOCTBEHHBIX BEKTOPOB JIMHEWHOTO OIEpaTopa.

. MTOATOTOBKA K KOHTPOJIBHOHN padore,
KOJIJIOKBUYMY

13

14-15

5.4.

[TomroroBka kK ayTUTOPHOMY 3aHATHIO:

. paboTa ¢ TeOpEeTHYECKHM MaTEepPUATIOM: U3yUCHHE
OCHOBHBIX TIOHSTHH TEMBI.

. pelieHue 3a1a4 v ypaKHeHUH:

pelieHue 3a/1a4 Ha BHIIOIHEHUE ONeparnii Ha 1 JIu-
HEWHBIMH ONEPaTOPAaMH, OTBICKAHUE MAaTPHUIIBI CyMMBI
U TIPOM3BEACHHS JIMHEHHBIX onepaTtopoB. [loaroroka k
KOHTPOIIbHOM pabote

ocH. 3,4, mor.
2,3,4.

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

14

16-17

5.5.

HO,Z[FOTOBKa K ayJUTOPHOMY 3aHATHIO:

. pabora c TeopeTHUECKHM MaTepuaioM: M3ydenue
MTOHSATHSI CKaJISIPHOTO MTPOM3BEIECHHS BEKTOPOB U
€BKJINI0BA BEKTOPHOI'O IPOCTPAHCTBA, €0 CBOKCTB,
OPTOrOHAJIBHOrO 0a3rca NPOCTPAHCTBA U OPTOrOHAJILHOTO
JIOTIOJTHEHMSL.

° peuieHue 3a1a4 1 ynpamHeHHﬁ: Ha BBIYHCJICHHUC
CKaJIAPHOI'O MPOMU3BCACHHN A BEKTOPOB, IPUMCHCHUEC

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

OJ1 [3]

Ne 1359-1365

12




* CBOICTB CKaJIAPHOI'O IPOM3BCACHUS, TIOCTPOCHUA
OpPTOroHaJIbHOI 0O Oazmca IMpOCTpaHCTBa METOJOM
OpTOoroHajiu3aluu CUCTEMbI BCKTOPOB.

18 5.6. IToaroroBka K ayAUTOPHOMY 3aHSITHIO: ocH. 3,4. . nom. |2
2,3,4.
. pabota ¢ TeopeTHUECKHM MaTepHajoM: U3yUEHHE
OCHOBHBIX OIPEAETICHUIN U MOHATUN TEMBI. OJI [3] Ne
3 1385-1388
. pelIeHre 3a/1a4 U YIPaKHCHHIA:
pelleHne 3a/1a4 Ha 3a/IaHie HOPMBI B BEKTOPHOM TIPO-
CTpaHCTBE, BEIYUCIICHUE HOPMBI BEKTOPA, TIOCTPOSHUS
OPTOHOPMHUPOBAHHOTO 0a3Kca MPOCTPAHCTBA.
Pa3nen 6. HexkoTopsble npocreiimme 3agauu 48
AHAJMTUHYECKOI reOMeTPUH B NPOCTPAHCTBE.
1 6.1. IToaroToBka K ayANTOPHOMY 3aHSTHIO: ocH. 1.3,5. 16
Jot. 4.
. paboTa ¢ TEOpeTUUECKUM MaTepUaIoM: U3yueHHe
OCHOBHBIX OIIPENEIECHU ; OJI [3] Ne
5 1659 (a-3)
. pelieHue 3a1a4d ¥ yIpaKHeHU:
peleHue 3a/1a4 aHATUTUYECKON TeOMETpUH B
IIPOCTPAHCTBE.
2 6.2. [TomroroBka kK ayTMTOPHOMY 3aHATHIO: ocH. 1,2,3, 16
Joi. 2,3.
. paloTa ¢ TEOpeTHYECKUM MaTepUaIoM: U3ydeHHe
OCHOBHBIX TIOHATHH W ONPEACIICHUN TeMBI, pa3dop OJI [3] Ne
JI0Ka3aTeabCTBa TeopeMbl Jlarpamika. 1651-1655
. pelIeHre 3a1a4 U YIPaKHECHHH:
peleHye 3a1a4 Ha IpUMEHeHue TeopeMsl Jlarpanixa.
Pemenne 3anay Ha HOPSIOK AJIEMEHTA TPYIIIIBL,
MIOCTPOECHUE UUKIMYECKUX TPYIII, OTHICKAaHUE X
MOATPYIIIL.
3 6.3. [TonroroBka kK ayIUTOPHOMY 3aHATHUIO: ocH. 1,2,3, 16
joi. 2,3.
. pabota c TeopeTHUECKHM MaTepHajoM: U3yUeHHE
MOHSATHS] HOPMAJIBHOTO JeIUTENS IPYIIbL, PakTop- OJI [3] Ne
rpymmsl, romoMopdu3MoB rpynn. Pa3zoop nokazatenscTtBa | 1681, 1685 M
TEOPEMBI O TOMOMOP(HU3MAX TPYIIIL. 1692

. pelIeHue 3a1a4 ¥ yIpaKHEHNH:

peleHre 3a/1a4 Ha ocTpoeHue (GpakTop-rpymil mo




HOPMAaJIbHBIM JETUTENSAM TPYI UIS KOHEUHBIX U
OeckoneuHbIx Tpyni. [locTpoenune romomMmopdr3MoB
TpyII.

Pa3znen 7. JIuHeiiHbIEe ONlepallui HAl BEKTOPAMHU. 48
4 7.1 IToaroroBka K ayAUTOPHOMY 3aHSTHIO: ocH. 1,2,3, 24
joi. 2,3.
. paboTa ¢ TEOPETUYSCKUM MaTEpUasIOM:
. M3y4YE€HHUE OCHOBHBIX OMPENIETICHUN 10 TEME:
1 2 3 4 )
Onpenenenre  JTMHEHHBIX omepauuii U ocHoBHBIE cBOMCTBA|OJI [3] Ne 4
JMHCHHBIX  omepauuii.  PasHocte  BekTopoB.  Bekropsl|1781-1783
CioxeHrne M BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucno. JIuHelHast 3aBUCHMOCTH BeKTOpoB. KoopauHaTbl
BEKTOPOB HAa IUIOCKOCTH M B mpocTpaHcTtBe. OpHeHTalus
TUIOCKOCTH U MTPOCTPaHCTBA.
5 7.2. IToaroToBka K ayANTOPHOMY 3aHSTHIO: ocH. 1,2,3, 24
joi. 2,3.
. paboTa ¢ TEOPETHYECKUM  MaTepUajoM:
OCHOBHBIE TEOpEMBI O NPOEKIMAX. Pa3nokeHne BekTopoB Ha|(QJ] [3] No
ggg{:;:;le{t;ﬁgg?ﬂplme TPOU3BE/ICHNE  BEKTOPOB M €075 1791 No
) 1793
. peLIeHNE 3a/1a4 U YIPaKHEHHI:
BelpaskeHne CKaJIpHOrO TPOM3BEICHUS Yepe3 KOOPIUHATHI
MIEPEMHOKAEMBIX BEKTOPOB. BektopHOoe U cMelaHHOE
MIPOU3BECHUE BEKTOPOB.
. IIOArOTOBKA K KOJIZIOKBUYMY.
60
Paznen 8. YpaBHeHMe IOBEPXHOCTH H
YpaBHE€HUA JUHUH.
6-8 8.1. ITonroroBka kK ayTUTOPHOMY 3aHATHIO: OCH. 2,3, mori.

YpaBHEHME TOBEPXHOCTU. Y PaBHEHUE JINHUY.

. pabota ¢ TeOpeTHUECKHM MaTepHajoM: *
peleHre 3a/1a4 U YIpaKHEHHH:

YpaBHEHHE TOBEPXHOCTH. Y paBHEHHE JIMHUH. 3a/1a4a O
MIEPECEUECHUH TPEX MOBEPXHOCTEN. Y paBHEHUE
LMTHHIPHYECKOM TOBEPXHOCTH € 00pa3yIoInMH,
napauIeIbHBIMKI OJHON U3 KOOPAHHATHBIX OCEH.
Anrebpanyeckre MOBEPXHOCTH.

2,3,5




® IOoAroTOBKa K KOJIJIOKBUYMY.

JUI[5]
Ne 2501-2505
Ne 2603
9-11 8.2. [TonroroBka K ayTMTOPHOMY 3aHSATHIO; ocH. 2,3, mormr. |18
2,3,5.
. pabota ¢ TeopeTHUECKHM MaTepHaJIOM:
. 3ajaya o mepeceueHnt Tpex MOBEPXHOCTEM.
* pelIeHueE 3a/1a4 U YIIPaKHEHUI:
VpaBHeHHe HPIJ'IPIH[[pPI‘leCKOfI TIOBECPXHOCTHU C o6pa3y10Lu1/1M1/1,
napasulesIbHbIMU OTHOW M3 KOOPAUHATHBIX OCEMl.
MMOATOTOBKA K KOHTPOJIBHOU paboTe
JUJI[5] Ne3109-
3110
12-16 8.3. [TonroroBka kK ayIUTOPHOMY 3aHATHIO: OCH. 2,3, for.
2,35
. pabota ¢ TeOpeTHIECKUM MaTepruajoM:
Anrebpanyeckie MOBEPXHOCTH. JUI[5] Ne
. 2701-2708 Ne
. pelieHue 3a1a4 1 ypaXHEHUH: 2802. 2809
Anrebparnyeckiie TOBEPXHOCTH.
. ITOTOTOBKA K COOECEI0BAHIIO, KOHTPOIHHON
pabore
o
N
48
Pasz[en 9. Inockocrs Kak NOBEPXHOCTH
nepBoro nopsiaka. Ilpsimasi B mpocTpancTBe
17 9.1. [loaroroBka K ayANTOPHOMY 3aHSTHUIO: ocH. 2,3, mon. |20

° pa60Ta C TCOPCTHUYCCKUM MaTCpUaioM:

[InockocTh Kak MOBEPXHOCTH NEPBOrO nopska. Henomnusie

YpaBHEHHMS TIOCKOCTEH. Y PaBHEHNS IIIOCKOCTH «B OTPE3KaX».

HopmanbsHoe ypaBHEHUE TUNIOCKOCTH. PaccTosiHME OT TOUKH J10
IJIOCKOCTH. Y paBHEHUs NpsaAMoil. Hampaistoniyii BEKTOp
npsimoil. KanoHn4eckre ypaBHEHUs IPSIMOM.
ITapameTrpuueckne ypaBHeHUs npsiMoil. Hexoropsie
JIONOTHUTEbHBIE MPEUIOKEHUS U IPUMEPBL.

. pelieHue 3a1a4 U yIpaKHEeHU:

2,3,5.
AJTI[6]

Ne 12.6.1-
12.3.12




peuieHue 3aja4 Ha OTBICKAHUC MUHHUMAJIbHOI'O
MHOI'O4JICHA anre6panqec1<oro OJICMCHTA I10JIA.

® noAroToBKa K KOHTPOJIbH oi

18

9.2

IToaroroBka k ayAMTOPHOMY 3aHSTHIO:

. paboTa ¢ TEOPETUUECKUM MaTEePUAIOM: H3y4EeHHE
HOHATHUSI KOHEYHOrO aJIre0panveckoro pacIiupeHus
TIOJISI, TIOHATHS alreOpanyeckoro Ynucia, mosis
anreOpanvecKuXx YUCeN, ero anredpandecKkomn
3aMKHYTOCTH.

. peuIeHue 3aaa4 U yIpaKHEHU I

OCH. 2,3, jorI.
2,3,5.

A1[6]
Ne 12.6.10

14

9.3

[ToxroroBka K KOHTPOJIBHOM paboTre

14




6.2. MeToanueckue YyKa3aHMsi 10 OPraHM3alMU CAMOCTOATEJbHOW PadoThI
CTYAE€HTOB

VYcneniHoe nzyueHue Kypca Tpedyer oT 00y4aroIMXcsl TOCEIIEeHUs JIEKIUI, aKTUBHON paboThI
Ha MPaKTUYECKUX 3aHITUSAX, BBIOJHEHNS BCeX yUeOHBIX 3aJaHUi IperofaBaTels,
O3HAKOMJIEHUS C OCHOBHOM U JIONOJIHUTEIIBHOM JIUTEPATyPOU.

3anuce JeKIUH — 01Ha U3 (POpM aKTHBHOM CaMOCTOSATEIbHONU PabOThl 00Y4arOIIUXCH,
TpeOyrolasi HaBbIKOB U YMEHHsI KPaTKO, CXeMaTHYHO, OCJIEI0BATEIbHO U JIOTUYHO
(UKCHPOBATH OCHOBHBIE MOJI0KEHUS, BBIBOJIbI, 000011IeHHS, (POPMYIUPOBKH.

B koHI1e siekiuy npenopaBaTeab OCTaBIsAET BpeMs (5 MUHYT) JUIsl TOT'0, 4TOOBI 00yJarolecs
MMEIU BO3MOXKHOCTb 3a/1aTh YTOUHSIOIINE BOIIPOCH! 10 H3y4aeMOMY MaTepHaly.

M3-3a HEOCTATOUYHOI0 KOTMYECTBA ayJAUTOPHBIX YAaCOB HEKOTOPBIE TEMbI HE yJaeTCs
OCBETHUTH B TIOJIHOM 00BbEME, TI03TOMY IPENOIaBaTelNb, 10 CBOEMY YCMOTPEHHIO, HEKOTOphIE
BOIPOCHI BEIHOCUT HA CAMOCTOSITENIbHYIO Pa0OTy CTYJEHTOB, PEKOMEHYs TY HJIM HHYIO
JIUTEPATYpYy.

Kpome sToro, st aydiero ocBOeHUs MaTepuaia U CUCTeMaTH3alMi 3HaHUH 110
JMCLUIUIMHE, HEOOXOMMO ITOCTOSIHHO pa3doupaTh MaTepHasbl JISKIU 110 KOHCIIEKTaM U
y49eOHBIM TTOCOOHSIM.

[TonroroBka K MPaKTHYECKUM 3aHSATHSIM.

[Tpu moAroTOBKE K MPAKTHYECKAM 3aHATHSAM CTYACHT JOJDKEH U3YUUTh TEOPETUUECKHUI
MaTepHa 1o TeMe 3aHATUS (UCIIONIb30BaTh KOHCIIEKT JIEKLIUH, H3yYUTh OCHOBHYIO JINTEPATYpY,
03HAKOMHTHCS C JIOTMOJTHUTEIBHON JIUTEPATYPOH, TPH HEOOXOJMMOCTH JOMOTHUTH KOHCTIEKT,
Jies1asi B HEM COOTBETCTBYIOIME 3alIMCH U3 JINTEPATYPHBIX UCTOYHHUKOB). B ciryuae
3aTPyJHEHUH, BOZHUKAIOIIUX [P OCBOEHUHU TEOPETUYECKOI0 MaTeprana, CTyJEHTY CIeayeT
oOparathCst 3a KOHCYJIbTalMel K mpernoaaBaTento. Mg Ha KOHCYIbTanuio, He0OXOaUMO
XOpOIIIO MPOAYMATh BOIPOCHI, KOTOPBIE TPEOYIOT Pa3bICHEHHUS.

B Havane npakTH4yecKoro 3aHATHS MPENOAABATENb 3HAKOMUT CTYJEHTOB C TEMOM, OIJIalliaeT
IIJIaH [TPOBEJCHUS 3aHATH, BBIAAET 3a7jaHNsl. B TeueHne OTBEICHHOIO BPEMEHH Ha BBIIIOJIHEHUE
paboTHI CTYAECHT MOXKET OOPATHTHCS K MPETIOAaBATEINIO 32 KOHCYJIbTAUEH HITH Pa3bsICHEHUSIMH.
B koHI11e 3aHATHS TIPOBOJAMTCS MPUEM BBIINOJIIHEHHBIX 331aHUi, coOece]OBaHIE CO CTYACHTOM.

Bua pador MetoguuyecKkue peKOMEeHIAUN

Jlexun Bectu koncmektr nekuuid. Jleknuu BemyTcsi B OTAENBHOM o0OmIel TeTpanwu,
PEKOMEHIYeTCS OCTaBJISITh MECTO JIJISl 3aMETOK, HAallpUMep B BUE IMOJIeH. 3HaHUE
OCHOBHOTO Marepuala TMpeAblAYIINX JIeKIHUH, BKIOYas 3HAaHHE OCHOBHBIX
OTpe/ICNICHNI M KJIIOYEBBIX TeopeM. PekoMeHyeTcsl BBIJEIATh B TEKCTE KIFOYECBBIC
CJIOBa, ONIPEAEIICHHUS, IEMMbI U TEOPEMBI.




IIpaxr.
3aHATUA

B xo4€ mOAroTOBKY K IPAKTUYECKUM 3aHATUSAM U3YYUTh OCHOBHYIO JINTEPATYypY,
JICKIIUH. BuumatenanHo CJIyIIaTh U KOHCICKTUPOBATH 0a3oBbIe IPUMCPHI,
pazbupaemble penoaaBaresaeM. 3aaBaTh YTOUHSIONINE BOIIPOCHI B X0OJI€ PELICHHUS
0a30BbIX 331124 npenoaasareneM. [Ipu pemeHnuA0ManTHIX 3a0aHui
MNEPUOANYICCKHU BO3BpAIIATECA K pa306paHHbIM Ha NPAaKTUYCCKUX 3aHATUAX
3agadax. CBOEBPEMEHHO U MOJHOCTBIO PEIIATh 3a/1a41 HA CAMOCTOSITEIbHYIO
pabory.

CBoeBpeMEHHOE 1 Ka4eCTBEHHOE BBIMTOJIHEHHE CAaMOCTOSTEIILHON pabOTHI
0asupyercs Ha COOIIOJCHUH HACTOSIIMX PEKOMEHJANM U U3y4EeHUU
PEKOMEH/I0BAHHOU JIUTEPATYPHI. 33/1aBaTh BOIIPOCHI B TEX MECTaX PELICHUS
3aJa4, BBI3BABIIUX 3aTPYIHEHHE MTPHU CaMOCTOATENbHON padoTe. CTyaeHT

MOXET OOIIOJIHUTH CIIMCOK HCTIOITb30BAHHOM JUTCpATypbl COBPEMCHHBIMH
HNCTOYHHUKAMH, HENIPCACTABJIICHHBIMHU B CIIMCKEC peKOMeHI[OBaHHOI\/'I JINTCPATYPHEI.

Camocr.
pabota

CamocTtosrenbHas paboTa BeAETCS B TOM K€ TETPaau, YTO U IMPAKTUYECKUE
3ansaTus. CaMocTosTeNbHAs paboTa - 3TO OTJACNBHBIN OJIOK KOTOPBIH BBIACISCTCS
3aroJIoBKOM, Hanpumep, "Jlomaminue 3aganue". Pekomenayercs npopadaTbiBaTh
MaTepuan HEMOCPEACTBEHHO MOCIIE MPAKTUYECKUi 3aHaThil. [Ipu pemenue 3agad u
MPUMEPOB PEKOMEH TYeTCsI UX BBITIOJHEHUE TI0 00pa3ily U3 MPaKTHIECKOTO
3aHATHS. CBOEBPEMEHHO U TOJIHOCTHIO PEIIaTh 331a4H Ha CAMOCTOSTENbHYIO
paboty. CBOEBpEMEHHOE M KaYeCTBEHHOE BBITIOTHEHUE CAaMOCTOSTENHHOW padOTHI
OasupyeTrcs Ha COOJIFOICHIH HACTOSIIUX PEKOMEH NN U H3yYeHUN
PEKOMEHIOBaHHOU JTUTEPATypHI. 331aBaTh BOIPOCH B TEX MECTaX PEUICHUS 3a/1ad,
BBI3BABIINX 3aTPYAHEHHUE TPH CAMOCTOSITETIFHON padoTe. CTyIeHT MOXKET
JIOTIOJIHUT CHMCOK MCIIOJIb30BAaHHOM JINTEPATYpPbl COBPEMEHHBIMU UCTOUYHUKAMH,
He MPE/ICTaBICHHBIMU B CIIUCKE PEKOMEHIOBAHHON JIUTEPATYpPbI

IloaroroBka x
JK3aMEHY

[ToaroToBka K 3Kk3aMeHy WJIM 3a4€Ty BEJETCSI HA OCHOBE Kypca JEKIUH WIn
pPEeKOMEHTI0BaHHOU uTepatrypbl. Heo0xo1mMo 3HaHuE U IOHMMaHHUE BCEX IMMOHSTHH,
oTpeneNeHuH, YTBEPKICHUH, JIeMM U TeopeM. Heo6xomumo ymenue GpopMyaupoBaTh
TeopeMbl B OopMe HEMPOTUBOPEUHBBIX JOTMUECKUX KOHCTpYKIui. JKenaTenbHo
YMETb CTPOUTH U MPUBOAUTH IPUMEPHI K COOTBETCTBYIOIIUM OMPEICIICHUIM U
yTBepxkaAeHusIM. HeoOxoaumo 3HaHME J0Ka3aTeNbCTBA TEOPEM U OCTAIbHBIX
YTBEPKICHUI.

6.3. Marepuajbl AJis TPOBeIeHUS] TEKYUIEro M MNPOMEKYTOYHOr0 KOHTPOJIS

3HAHMH CTY/ICHTOB

®I'OC BO B cooTBETCTBUH € MPpUHLMIIAMU bosioHCKOro Iponecca OpueHTUPOBAHBI
MIPEUMYIIECTBEHHO HE Ha COOOIIeHNE 00yJatoeMycsi KOMIUIEKCa TEOPETUYECKUX 3HAHUHN, HO
Ha BBIPA0OTKY y OakajiaBpa KOMIIETCHIIMH — JMHAMHUYECKOro Habopa 3HaHUi, yMEHHI1, HAaBBIKOB
1 JIMYHOCTHBIX Ka4€CTB, KOTOPbIE MO3BOJIAT BHITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha
PBIHKE TPYy/a U YCHENHO MPO(ecCHOHAEHO PEaTn30BbIBATHCS.

B npouecce oneHkn 6akanaBpoB UCHOIb3YIOTCS KaK TPAJAULMOHHBIE, TAK 1 MHHOBAIL[MOHHBIE
THUIBI, BUIBI U POpMBI KOHTpPOIISL. [Ipy 5TOM MOCTENIEHHO TPAJAUIIMOHHBIE CPENICTBA
COBEPILEHCTBYIOTCS B pyciie KOMIIETEHTHOCTHOTO MO/1X0/1a, @ UHHOBALIMOHHBIE CPEJICTBA

aZlalITUPOBAHBI IJIsI TOBCEMCCTHOI'O IPUMCHCHUS B pOCCI/IfICKOfI By30BCKOI>i IIPAaKTHUKCE.

He.m; NPOBECACHUSA ATTCCTALIMM — IIPOBEPKA OCBOCHUA 06pa3OBaTCHBHOﬁ nporpamMmal

AU CHUIIIMHBI-IIPAKTUKYMaA 4€pE3 C(I)OpMHpOBaHHOCTB O6pa3OBaTeJ'IBHBIX PE3YIbTATOB.
HpOMe)KyTO‘lHafl aTTeCTalusd OCYIICCTBIIACTCA B KOHIIC CEMECTPA U 3aBCPIIACT U3YUCHUC
JAUCHUIIIMHBI; TIOMOT'a€T OUCHUTDH KPYIITHBIC COBOKYITHOCTH 3HAHHUU U YMCHHﬁ, (bOpMPIpOBaHI/Ie
OIMPCACIICHHDBIX KOMHCTCHL{Hﬁ.



OLICHO‘IHBIMI/I cpeacTBaMu TCKYHICTO OLCHUBAHUA  ABJIAKOTCA: OOKJIaAd, TECTbI II0

TCOPECTUUCCKHUM BOIIpOCaM JUCHUIUIMHBI, 3alluTa IIPaKTHYCCKUX pa60T n T.II. KOHTpOJ'Ib

YCBOCHUS Marc€puajla BCACTCA PCErylapHO B TCUCHUC BCCTO CEMECTpa Ha IMPAKTUYCCKHUX

(ceMHHApCKUX, Ta0OPAaTOPHBIX) 3aHATHIX

KpuTepnu oneHKH NpoMeKyTOYHOM aTTecTaliuy B (popme 3K3aMeHa

Orenka

XapakrepucTrka TpeOOBaHUH K pe3ysbTaTaM aTTecTalluy B (hopMe dK3aMeHa

«OT1nnaHO»

Teopernyeckoe cofepx aHue Kypca OCBOEHO IIOJTHOCTHIO 6e3 mpoOernoBs,
CHUCTEMHO U ITyOOKO, HEOOXOIMMbIC TPAKTHUECKUE HABBIKHA PaOOThI ¢ OCBOCHHBIM
MarepuaiaoM chOpMHUPOBAHEI, BCE TPEAYCMOTPEHHEIE padodelt yueOHoH
MIPOrpaMMOii ydeOHbIE 3a/IaHMs BHIMOIHEHBI 0€3YIIPEUHO, KAUYECTBO MX
BBITIOJTHEHUS OIICHEHO YHCIIOM 0aJiIoB, OJIM3KUM K MAaKCUMYyMY.

«Xoporio»

TeopeTrueckoe coliepkaHue Kypca 0CBOCHO B 1IeJIoM 0e3 poOenoB,
HEOOXOJJMMBIE MPAKTUIESCKUE HABBIKH PA0OTHI C OCBOCHHBIM MAaTEPHAJIOM B
OCHOBHOM C(hOpPMHPOBAHBI, MPEAYCMOTPEHHBIE paboUeii yueOHO!H TporpamMmoint
yueOHbIE 33/IaHUS BBITOIHEHBI C OT/ICTBHBIMUA HETOYHOCTSIMU, KA4eCTBO
BBITIOJIHEHHUST OOJTBIIMHCTBA 3aJ]aHUI OIEHEHO YHCIIOM OAJIIOB, OJM3KUM K
MaKCUMYMY.

«Y 10BJIETBOPUTE
JTIEHO»

TeopeTrueckoe cofep)aHue Kypca OCBOCHO OOJbIIIEH YacThlo, HO MPOOEIBI
HE HOCAT CYIIECTBEHHOT'O XapakTepa, HeoOX 0IMMbIC MPAKTHYECKHAE HABBIKU
paboTHI C OCBOSHHBIM MaTEPHAIOM B OCHOBHOM C(HOPMHPOBAHEI, OOIBITHHCTBO
MIPeyCMOTPEHHBIX pabodell yueOHOHN mporpaMMoi yIeOHbBIX 3aIaHUil BHITIOTHEHEI,
OT/ICBHBIC U3 BHIMOHEHHBIX 3aJaHUI COJIEPIKAT OIIUOKH.

«Heynosnersopu
TEIILHO

Teopernueckoe copepkanne Kypca OCBOCHO YaCTHYHO, HEOOXOIUMBIE
HaBBIKH PaOOTHI HE CPOPMHUPOBAHBI WM C(HOPMUPOBAHBI OTJETBHBIC U3 HUX,
OOJNBITMTHCTBO MPEAYCMOTPEHHBIX pabodeil yueOHo! porpaMMoi yaeOHbIX
3a/laHu} HE BBIMOIIHEHO JIMOO0 BBITIOTHEHO C TPYyOBIMH OIIMOKaMU, KA9eCTBO X
BBIITOJTHEHHMS OLICHEHO YHCIIOM 0alioB, OJM3KHM K MUHUMYMY.




Konmponw oceoenusn komnemenyui

Ne Bun xonTpons KonTposmmpyembie paznesnsl Komrnerenumnm, KOMIOHEHTHI
m\it KOTOPBIX KOHTPOJHPYIOTCS
1 AypmatopHas Paznmen 1-Pasznmen 3 B 1M cemectpe VK-1, OIIK-1
KOHTP.paboTa(POBEPKA pasyian 4- Pasnen 5 Bo 1m cemecTpe
U OIICHKA)
Paznen 6- Paznen 9 B 3m cemectpe
2 | Tecruposanue. Pasnen 1-Pasnen 3 B 1M cemecTpe VK-1, OIIK-1
[loxroroska Y Paspmen 4- Pasnen 5 B 1M cemectpe
TECTUPOBAHHIO(OIIEHKa
Paznien 6- Pazgen 9 B 1M cemecTpe
PE3YJIbTATOB)
3 | Camocrostemsnoe | Pasmen 1-Paszen 3 B 1M cemectpe YK-1, OIIK-1
PCILICHAC Pasnen 4- Pasgen 5 Bo 1M cemecTpe
[IPAKTUYECKUX 3aaHUI
Paznien 6- Pazgen 9 B 1M cemecTpe
(ayauropHas)
4 Oxsamen B mepBoM Pasmen 1-Pasmen 3 B 1M cemecTpe VK-1, OIIK-1
ceMecTpe
5 DK3aMeH B TEPBOM VK-1, OIIK-1
cemectpe Paznen 4- Pasznen 5 B 1M cemectpe
6 DK3aMeH B IepBOM| VK-1, OIIK-1

cemMecTpe

Paznien 6- Paznen 9 B 1M cemecTpe

Mamepuanwt ona

ammecmavyuu.

npoeedenuﬂ meKyuie20 KOHmpoai 3HaAHUU U npomeofcymounoﬁ

Bonpocsl 1 3a1aHus 111 KOHTPOJISI pa0oThI CTYAEHTOB MO qucHuiuinHe « JIluHeiinas anredpa

Bapuanr -1.

H AHAJIMTHYCCKAsA TCOMETPUS.

1. PelunTh cucTeMy JIMHEHHBIX yPABHEHMIA:

a) meronom Kpamepa;



0) merogoMm ["aycca;

B) METOJIOM OOpaTHOM MaTPHIIBI (MATPHYHBIM METOIOM).

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

2. Pemiuth ypaBHeHue (HepaBeHCTBA):

2X -2
7 X

>5,

3. BbIYHCJIUTD onpenenTenb:
a) TI0 OTIPEICIICHUIO;

0) paso’KEeHHEM TI0 CTPOKE.

3 -2
-2 1
2 0 -

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

1 1 2
f(x)=2x>+3x+5 u A=[1 3 1
4 1 1

5. OnpeneanTb COOCTBEHHbIE 3HAYEHUSI H COOCTBEHHBIE BEKTOPHLI MaTPHIL A:

o2

6. OnpeneJiMTh paHT MAaTPHULbL, IPeo0pa3oBaB ee B CTyNeH4YaTy0 MeToaoM I"aycca.

-3 3 -8 -13 -14 -3
R 1 0 3 4 2 1
2 6 10 8 12 6
1 0 5 6 6 3

7. PelinTh MATPUYHOE YPABHEHH !

1 0 3 14 100
21-1 2 1

A= ; B=14 1 1 C=|-11}; D= ;E=/010
301 -3 3

1 2 -2 22 001



A-B+2-CT =3-x

Bapuanr -2.

1. PeunTh cucTeMy JIMHEHHBIX YPABHEHMI:
a) merogom Kpamepa;
0) merogoMm ["aycca;

B) METOIOM 00paTHOW MaTpHIbl (MATPUYHBIM METOJIOM ).

2X—4y+3z=1
X—2y+4z=3
3X—-y+5z=2

2. Pemuth ypaBHeHue (HepaBeHCTBA):

3. BoluncauTh onpeieuTelib:
a) TI0 OTIPEICIICHHUIO;

0) pasoKEHHEM T10 CTPOKE.

2 3 4
5 -2 1
1 2 3

4. Haiitu f (A), eciin 3amanbif(X) m A.

f(x)=3x*—4x+9 n A:('l ZJ
3 4

5. OnpeneJuTh COOCTBEHHBIE 3HAYCHUS H COOCTBEHHbIC BEKTOPbI MATPHUI A

o5 3

6. OnpeneJuTH PaHT MATPHUIBI, IPe00pPa3oBaB ee B CTyNeHYaTy10 MeToioM [Maycca.



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

7. PelmiuTh MATPUYHOE YPABHEHHE:

1 0 3 14 100
21-1 2 1
A= ; B=| 4 1 1, C=|-11, D= ;E=1010
301 -3 3
-1 2 -2 22 001
D?-3-A-C=2-x".
Bapmuanr -3.

1. PemiuTh cucTeMy JUHEHHBIX YPABHEHMI:
a) merogom Kpamepa;
6) meromom ["aycca;

B) METOIOM OOpaTHOW MAaTPHUITEI (MATPHIHBEIM METOIOM).

X+2y+3z=5
2x—-y—-z=1
X+3y+4z=56

2. Peliuth ypaBHeHUe (HepPaBeHCTBA):

3 X -4
2 -1 31=0.
x+10 1 1

3. BbIYHCJIUTD Onpee/inTeNb:
a) 0 OIpEeICHUIO;

0) paznokeHHEeM 0 CTPOKE.



4. Haiitu f (A), ecyin 3amanbif(X) m A.

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

5. OnpeneanTs co0CTBeHHBbIE 3HAYEHUS M COOCTBEHHbIE BEKTOPbI MATPHUII A:

2 -1
A=
-3 3
6. OnpeneJMTHL PAaHT MaTPHULIbI, IPe0GPa30BaB ee B CTyNEeHYaTYI0 MeToioM ['aycca.

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

7. PelliuTh MATPUYHOE YPABHEHHE:

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

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

Bapuanr -4.

1. Peluuth cucremMy JHHEHHBIX YPABHEHMIA:
a) meronoMm Kpamepa;
0) merogom ["aycca;

B) METOIOM O0paTHOW MaTPHUIILI (MATPUIHBEIM METOJIOM ).

X+2y—-z=1
-3Xx+y2z=0
X+4y+3z=2

2. Pemiuth ypaBHeHue (HepaBeHCTBA):



3. BbIYHCJIUTD onpeaenTeNlb:
a) TI0 OTPECICHHUIO;

0) pa3ioKEHHEM I10 CTPOKE.

2 0 5
3 16
0 -1 10

4. Haiitu f (A), eciin 3amanbif(X) m A.

f(x)=3x"+3x-7 u A:“; j

5. OnpeneanTs co0CTBeHHbIE 3HAYEHUS M COOCTBEHHbIE BEKTOPbI MATPHUIl A:

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

6. OnpeaeJuTh paHr MAaTPHIlbL, IPeoOpa3oBaB ee B cTyneH4aTyio metogaom [aycca.

1 1 0 -1

-1 0 2 1
A=

1 2 2 -1

-2 1 6 2

7. PelinTh MATPUYHOE YPABHEHHE:

1 O 3 14 100
21-1 2 1
A= ; B=14 1 1, C=|-11}; D= ,E=]{010
301 -3 3
-1 2 -2 22 001
C-A—Z-BTzl-X.
3

Bapuanr -5.



1. PeminTh cucreMy JIMHEHHBIX YPABHEHUH:
a) meronom Kpamepa;
0) merogom ["aycca;

B) METOIOM OOpaTHOW MaTpHIbl (MATPUYHBIM METOJIOM ).

X+y+z=a
X-y+z=D>b
X+y—-z=¢C

2. Pemiuth ypaBHeHue (HepaBeHCTBA):

2 X+2 -1
1 1 -21>0.
5 -3 X

3. BbIYHCIUTD onpeaeanTelb:
a) TI0 OTIPEICIICHUIO;

0) paso’KEeHHEM TI0 CTPOKE.

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

4. Haiitu f (A), eciin 3amanbif(X) m A.

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

5. OnpenenTh COOCTBEHHbIE 3HAYECHUS U COOCTBEHHbIE BEKTOPbI MaTpull A:

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

3 -1 1 2 -1
2 -1 0 1
A=
-1 0 -1 0 -1
2 1 -1 2 -1

7. PeminTh MaTpH4YHOE yPABHEHHE:



1 0 3 14
21-1
A= ; B=| 4 1 1, C=|-11|;D
301
- 2 - 22
T 1
(B-C) +2-A=E-x
Bapuanr -6.

1. PeunTh cucTeMy JIMHEHHBIX YPABHEHMI:
a) merogom Kpamepa;

0) meroaom ["aycca;

B) METOJIOM OOpaTHOW MaTPHIIBI (MATPHYHBIM METO/IOM ).

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

2. PeminTh ypaBHeHH e (HEpaBeHCTBA):

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

3. BoluncauTh onpeieuTelib:
a) TI0 OTIPEICIICHHUIO;
0) pa3oKEeHUEM 10 CTPOKE.

ax a®+x’°

ay a‘+y’ 1

az a?+z2 1

4. Haiitu f (A), eciin 3amanbif(X) m A.

f(x)=-3x2-3x+7 m A=(1 j
3 1

100

1
cE=]{010
3

001

5. OnpeneanTsb cOOCTBEHHBIE 3HAYEHUS H COOCTBEHHbIC BEKTOPbI MATPHUI A



1 2 5
A=13 2 1
1 1 1

6. OnpenesMTH PAaHT MAaTPULIBI, IPe0GPa30BaB ee B CTyNEeHYATYI0 MeToioM ["aycca.

2 1 0
A=1 O 1
-2 1 2

7. PemliuTh MATPUYHOE YPABHEHHE:

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

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

Bapuanr -7

1. PemiuTh cucTeMy JUHEHHBIX YPABHEHMI:
a) merogom Kpamepa;
6) meromom ["aycca;

B) METOIOM OOpaTHOW MAaTPHUITEI (MATPHIHBEIM METOIOM).

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

2. Peliuth ypaBHeHuUe (HepPaBeHCTBA):

2 X 1
0 1 1 >0.
0 0 X -

3. BbIYHCJIUTD ONpee/InTeNb:
a) 0 OIPEEIICHUIO;

0) paznokeHHEeM 0 CTPOKE.



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

4. Haiitu f (A), ecsin 3amanbif(X) m A.

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

5. OnpeneanTs co0CTBeHHBbIE 3HAYEHUS M COOCTBEHHbIE BEKTOPbI MATPHUII A:

A:(i 32}

6. OnpeneJMTHL PAaHT MaTPHULIbI, IPe0GPa30BaB ee B CTyNEeHYaTYI0 MeToioM ['aycca.

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

7. PellIuTh MATPUYHOE YPABHEHHUE:

1 0 3 14 100
21 -1 21
A= . B=| 4 1 1 C=|-11 D= cE={010
301 -3 3
-1 2 -2 22 001
2.B*+A".C" =E-x
Bapuanr -8.

1. Peluuth cucremy JHHEHHBIX YPABHEHMIA:

a) merojiom Kpamepa;

0) merogom ["aycca;

B) METOIOM O00paTHOW MaTPHUILI (MATPUIHBEIM METOJIOM ).
X+2y—2=2

2X—-3y+22=2
3Xy+z=38



2. Pemiuth ypaBHeHUe (HepaBEeHCTBA):

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

3. BbIYHCJIUTD onpeaenTeNlb:
a) TI0 OTPECICHHUIO;

0) pa3ioKEHHEM IO CTPOKE.

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

4. Haiitu f (A), eciin 3amanbif(X) m A.

f(x)=-7x*~7x-1 wu A:(l 2}
-1 -3

5. Ol'lpeIle.]'lI/lTb COOCTBEHHbIE 3HAYEHHSI U COOCTBEHHbIE BEKTOPbLI MaTpHUI[ A:

3 -1 1
A=] -1 5 -1
1 -1 3

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

7. PelinTh MATPUYHOE YPABHEHHE:

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

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

Bapuanr -9.



1. PeminTh cucreMy JIMHEHHBIX YPABHEHUH:
a) meronom Kpamepa;
0) merogom ["aycca;

B) METOIOM OOpaTHOW MaTpHIbl (MATPUYHBIM METOJIOM ).

X—-y+z=a
X+y—z=D
-X+y+z=cC

2. Pemiuth ypaBHeHue (HepaBeHCTBA):

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

3. BbIYHCIUTD onpeaeanTelb:
a) TI0 OTIPEICIICHUIO;

0) paso’KEeHHEM TI0 CTPOKE.

12 6 -4
4

4. Haiitu f (A), eciin 3amanbif(X) m A.

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

5. OnpenenTh COOCTBEHHbIE 3HAYECHUS U COOCTBEHHbIE BEKTOPbI MaTpPUIl A:

1 1 3
A=| 1 5
3 1 1

6. OnpeneJuTH PaHT MATPHUIBI, IPe00pPa30BaB ee B CTyNeHYaTy10 MeToioM IMaycca.

3 7
A=]1
1 3 5

7. PeminTh MaTpH4YHOE yPABHEHHE:



1 3

21 -1 2 1
A= ;B=[4 1 1} C=|-11}D=

(301] (-33]

(A-B) -3-C=x

Bapuanr -10.

1. PeunTh cucTeMy JIMHEHHBIX YPABHEHMI:
a) merogom Kpamepa;
0) merogoMm ["aycca;

B) METOJIOM OOpaTHOW MaTPHIIBI (MATPHYHBIM METO/IOM ).

X+2y+z=4
3Xx-5y+3z=1
2X+7y—-2=8

2. PeminTh ypaBHeHH e (HEpaBeHCTBA):

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

3. BoluncauTh onpeieauTelib:
a) TI0 OTIPECIICHHUIO;

0) pasoKEHHEM T10 CTPOKE.

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

4. Haiitu f (A), eciin 3amanbif(X) m A.

f(x)=-8x2-7x+3 wu A:['l 8}
3 -2

100
cE=(010
001

5. OnpeneJuThb COOCTBEHHBIE 3HAYEHUS H COOCTBEHHbIC BEKTOPbI MATPHUI A



6. OnpeneJuTsH paHT MATPHUIBI, IPeo0pa3oBaB ee B CTyNeHYaTy10 MeToioM [Maycca.
1020 O

A=|01 02 O
2 040 0

7. PeliuTh MATPUYHOE YPABHEHHE:

1 0 3 14 100

21-1 2 1
A:(SO l} B=|4 1 1] C= -11;D:( ];E:010
-1 2 -2 22 001

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

BapuaHrT 1.

1. PewnTb MaTpUYHOE ypaBHEHWE OTHOCUTEIbHO HEN3BECTHOM MaTpuubl X, ecam A,B,C,D,E —
3a4aHHble MaTpULbI.

1 0 3 14 1 0 O
2 1 -1 2 1
A= ,B={4 1 1 | C=-11D= ,E={0 1 O
3 0 1 -3 3
-1 2 -2 22 0O 0 1

A-B+2-C" =3-x
2./ icnepoBaTb COBMECTHOCTb CUCTEMbI JIMHEMNHBbIX ypaBHEHMﬁ W HalTuK BCe ee peweHnA:
A% +2X, — X, + X, =1
— X +3X, +2X; + X, =3
3% +5X, + X, + 2%, =4
SX — X, —=3X; =2
3.3agaHa oAHOpPOAHAsA CUCTEMA IMHENHbIX YpaBHEHMI. TpebyeTca:
a) 40Ka3aTb, YTO CUCTEMA MMEET HETPUBUAIbHOE peLIEHNE.

6) HallT1 6a3nc NPOCTPaHCTBA pelleHui (pyHAaMEHTAaNbHYIO CUCTEMY peLLeHUI)

B) 3anncaTb o6u1,ee peweHne CUCTembl.

X, =X, =X3—X, =0

X +2X, +X,=0
3X, + X, +2%X, =0

X, +5X, =X, +3X, =0



4. B npocTpaHcTBe R%g 6asuce {el,ez} 3a43aHbl BEKTOpPbI

a=A4-li+4,-0,, b=p-li+B,C, C=p-lity, L,
TpebyeTca: a) AOKa3aTb, UTO BEKTOPbLI a U b 06pasyoT 6asuc;
6) 3anucaTb maTpuuy nepexoga ot 6asuca {El,fz} K 6asucy {a, b};
B) HaliTK KoopAuMHaTbl BeKTopa ¢ B 6basuce {a, b}.
a=30(,—-1,, b=1¢,-2¢,, c=4/,-30,.
5. [laHbl KOOPANHATLI BEPLWKWH nupamuabl ABCD. Halitu:
1) pnvHy pebpa AB;
2) yron mexkay pebpamum ABCD;
3) nnowaapb rpaHu ABC;
4) ypaBHEHMA CTOPOH TpeyronbHuKa ABC;
5) ypaBHeHMe mepuamnaHbl, NnoBegeHHON U3 BepLKHbI A TpeyronbHuKa ABC;

6) o6bem nMpamunabl.

A(4,25), B(0,7,1 C(0,27), D(@50)

6. HaliT cobCcTBEHHbIE 3HaYeHMA U COBCTBEHHbIE BEKTOPbI IMHEHOTo NpeobpasoBaHus,
3a4aHHOro B HEKOTopoM Hasnce maTpuuei A.

-5 -4 3
A=|-4 -5 -3
3 -3 -4

7. icnonb3yna Teoputo KBaApPaTUUYHbIX GOPM, MPMBECTU K KAHOHNYECKOMY BUAY YPaBHEHME IMHUU
BTOPOro nopsgkKa. 3anmcatb ¢popmy Npeobpa3oBaHUA KOOPAMNHAT.

—2x* —2y* +2xy+3=0

BapuaHrT 2.

1. PewunTb MaTpUYHOE YpaBHEHNE OTHOCUTENBHO HEN3BECTHOM MaTpuupbl X, ecam A,B,C,D,E —
3a[aHHble MaTpULbl.



1 0 3 14 1 0
2 1 -1 2 1
Az[ ],B= 4 1 1 |C= —11,D:[ }E: 0 1

-1 2 -2 22

2./icnepoBaTb COBMECTHOCTb CUCTEMBI IMHEMHBIX YPaBHEHWI U HAaUTU BCe ee peLleHusn:

X, +2X, +X; =1

—X, +2X; +X, =-2

X, + X, + X3+ X, =-1

X, +3X, =3%X; — X, =3
3.3agaHa o4HOPOAHAsA cUCTeMa IMHENHbIX YpaBHeHMI. TpebyeTca:
a) LOKa3aTb, YTO CUCTEMA UMEET HETPMBUAJIBHOE pPELLEHME.

6) HalTK Basnc NpocTpaHcTBa peweHuii (pyHaaMeHTaNbHYIO CUCTEMY PeLLeHMit)

B) 3anncaTb 06LLl,ee peweHne cnctembl.

X, +2X, —3X3 —2X, =0

4% + X, -X; =X, =0
3X; =X, +2X; +X, =0

7%, + X, =0

4. B npocTpaHcTBe R* & 6asmce {el,ez} 3afaHbl BEKTOPbI
a=A-li+4,-0,, b=g-li+B,-l,, C=y-li+y, L,

TpebyeTcs: a) 4OKa3aTb, YTO BEKTOPbI a U b 06pasyoT 6asuc;

6) 3anncaTb maTpumLy nepexoga oT 6asuca {(l,fz} K 6asucy {a, b};

B) HalTM KoOpAMHaTbl BeKTOpa ¢ B H6asunce {a, b}.

a=3(,+/,, b=¢,+2¢,, c=3(,-4¢,,.

5. [aHbl KOOpAMHaTLI BEPWKH Nupamuabl ABCD. Halitu:

1) annHy pebpa AB;

2) yron mexxay pebpamum ABCD;

3) nnowaab rpaHu ABC;

4) ypaBHEHWNA CTOPOH TpeyronbHunKa ABC;

5) ypaBHeHMe mepuamnaHbl, NoBeAeHHOM 13 BepluuHbl A TpeyronbHunka ABC;

6) 06bem NMpamuabl.



A(4,410), B(7,10,2), C(2,8,4), D(9,6,9)

6. Haliti cobcTBEHHbIE 3HAYEHMA U COBCTBEHHbIE BEKTOPbI IMHENHOIO NpeobpasoBaHus,
3a/laHHOro B HEKOTOpOM 6a3sunce matpuuein A.

5 -2 0
A=|-2 -4 4
0 4 -5

7. Vicnonb3ys Teoputo KBagpaTUYHbIX GOpM, MPUBECTU K KAHOHUYECKOMY BUAY YPAaBHEHUE INHUN
BTOPOro nopsagkKa. 3anucatb popmy npeobpasoBaHMA KOOpAMHAT.

TX? —7y% +2xy =24
BapuaHT 3.

1. PewnTb MaTpUYHOE ypaBHEHWE OTHOCUTE/IbHO HEN3BECTHOM MaTpuubl X, ecam A,B,C,D,E —
3a4aHHble MaTpULbI.

1 0 3 14 1 0 O
2 1 -1 2 1
A= ,B=4 1 1 | C=-11D= ,E=]0 1
3 0 1 -3 3
-1 2 -2 22 0 0 1

2 T
(B-E)’+C-A =4-x
Z.MCﬂe,ﬂ,OBaTb COBMECTHOCTb CUCTEMbI IMHENHbIX ypaBHEHMﬁ W HalTK BCce ee peweHunAa:

X, + X3 +X, =5
- X, +2X, +3X, =2
— X, +3X, + X; +4x, =3

4 _

X, =X, + X, =2X" =7
3.3agaHa oAHOpPOAHAsA CUCTEMA IMHENHbIX YpaBHEHMI. TpebyeTca:
a) AO0Ka3aTb, YTO CUCTEMA MMEET HETPUBUNAJZIbHOE peELLEHNE.

6) HallTK 6a3nc NPOCTPaHCTBA pelleHui (pyHAaMEHTAaNbHYIO CUCTEMY peLLeHUI)

B) 3anncaTb o6u1,ee peweHne CUCTeMbI.

2%, + X3+ X, =0

2%, —3X, +2X, +2X, =0
3X, — X3 — X, =0

2%, +3X, =0



4. B npocTpaHcTBe R%g 6asuce {el,ez} 3a43aHbl BEKTOpPbI

a=A4-li+4,-0,, b=p-li+B,C, C=p-lity, L,
TpebyeTca: a) AOKa3aTb, UTO BEKTOPbLI a U b 06pasyoT 6asuc;

6) 3anucaTb maTpuuy nepexoga ot 6asuca {El,fz} K 6asucy {a, b};
B) HaliTK KoopAuMHaTbl BeKTopa ¢ B 6basuce {a, b}.

a=/0,+30,, b=20 +4¢,, c=-3(,+5¢,.

5. [laHbl KOOPANHATLI BEPLWKWH nupamuabl ABCD. Halitu:

1) pnvHy pebpa AB;

2) yron mexkay pebpamum ABCD;

3) nnowaapb rpaHu ABC;

4) ypaBHEHMA CTOPOH TpeyronbHuKa ABC;

5) ypaBHeHMe mepuanaHbl, NoBeAeHHOW 13 BepLMHbI A TpeyrosibHuUKa ABC;
6) o6bem nMpamunabl.

A(4,6,5, B(6,9,4), C(21010), D(7,59)

6. HaliTn cobCcTBEHHbIE 3HAYEHMA U COBCTBEHHbIE BEKTOPbI IMHEHOIo NpeobpasoBaHus,
3a4aHHOro B HEKOTopoM Hasnce maTpuuei A.

-5 0 -1
A=|0 -5 1
-11 -4

7. icnonb3ya Teoputo KBaApaTUUYHbIX GOPM, MPUBECTU K KAHOHNYECKOMY BUAY YPaBHEHWE NNHUN
BTOPOro nopsgkKa. 3anmcatb ¢popmy Npeobpa3oBaHUA KOOPAMNHAT.

5x2 + 4/6xy +7y? =22
BapuaHrT 4.

1. PewunTb MaTpUYHOE ypaBHEHNE OTHOCUTENbHO HEN3BECTHOM MaTpuupbl X, ecam A,B,C,D,E —
3a4aHHble MaTpULbl.



1 0 3
2 1 -1 2 1
A=[ J,B= 4 1 1 |C= —11,D=[ 3 3J,E= 0 1

C.A-2.8" =1.y
3

2./icnepoBaTb COBMECTHOCTb CUCTEMBI IMHEMHBIX YPaBHEHWI U HAalTU BCe ee peLleHus:

2X, +3X, —X; =X, =4

— X, +2X%,+2X, =1

X, +3X, + X3 +X, =5

X +X, =X, =X, =1
3.3afaHa 04HOPOAHAA CUCTEMA JIMHENHbIX ypaBHeHUI. TpebyeTca:
a) A,0Kas3aTb, YTO CUCTEMA UMEET HETPUBUAJIBHOE PeLleHMe.

6) HalTK Basnc NpocTpaHcTBa pelweHnit (pyHAaMEHTaNbHYIO CUCTEMY PeLLeHNit)

B) 3anncaTb 06LLl,ee peweHne cuctembl.

2X, + X, = X3 =X, =0
— X, +4X,+5x, =0
2%, +3X; +4x, =0
2X, +2X, —5X; —6%, =0

4. B npocTpaHcTBe R® & 6asuce {el,ez} 3a/laHbl BEKTOPbI
a=A-li+4,-1,, b=p-li+B,, C=p-lity, L,
TpebyeTcs: a) 4OKa3aTb, YTO BEKTOPbLI a U b 06pasyoT 6asuc;

6) 3anucaTb maTpuuy nepexosna ot 6asuca {él,fz} K 6asucy {a, b};

B) HalTM KoopAMHaTbl BeKTOpa ¢ B H6asunce {a, b}.
a=—(,-2(,, b=3¢,+2¢,, c=-20,—1,.
5. [laHbl KOOpAMHaATLI BePLWKH Nnpamuabl ABCD. Halitu:
1) annHy pebpa AB;

2) yron mexxay pebpamun ABCD;

3) nnowaab rpaHu ABC;

4) ypaBHEHWNA CTOPOH TpeyronbHuMKa ABC;

5) ypaBHeHMe mepuamnaHbl, NoBeAeHHOM 13 BepLUMHbl A TpeyronbHunka ABC;



6) 06bem NMpamuabl.

A(3,5,4), B(8,74) C(510,4), D(4,78)

6. HaliTi cobcTBEHHbIE 3HAYEHMA U COOCTBEHHbIE BEKTOPBI IMHENHOIO NpeobpasoBaHus,
3aZaHHOro B HEKOTOpOM Hasnce maTpuuei A.

-5 2 3
A=|2 -4 2
3 2 -5

7. icnonb3ys Teopuito KBaAPaATUYHbIX GOpPM, MPMUBECTU K KAHOHUYECKOMY BUAY YPaBHEHMWE IMHUU
BTOPOro NopsAKa. 3anvcatb ¢popmy NpeobpasoBaHUs KOOPAUHAT.

4x* +4y* +2xy =15
BapuaHTt 5.

1. PelwwnTb MaTpMYHOE ypaBHEHWE OTHOCUTE/IbHO HEN3BECTHOM MaTpuubl X, ecam A,B,C,D,E —
3a4aHHble MaTpULbI.

1 3 14 1 0 O
2 1 -1 2 1
A= ,B=|4 1 1 |C=|-11|D E=|0 1
3 0 1 -3 3
102 -2 22 0 0 1
(B-C)T+2-A=%~x

2./ cnepoBatb COBMECTHOCTb CUCTEMBI JIMHENHBbIX ypaBHEHMD’I M HaliTUK BCe ee peweHnAa:

X, +4X, +5X, =6

X; =X, —X; +2X, =-1

X, +3X; +7X, =5

— X, +2X, +5X%; +3X, =7
3.3agaHa oAHOpPOAHAasA CUCTEMaA IMHENHbIX YpaBHEHMI. TpebyeTca:
a) 40Ka3aTb, YTO CUCTEMA MMEET HETPUBUAIbHOE peLLleHNe.

6) HallT1 6a3nc NPOCTPaHCTBA pelleHui (pyHAaMEHTaNbHYIO CUCTEMY peLLeHUIA)

B) 3anncaTb o6u1,ee peweHne CUCTembl.



X —2X, =X, =0

3X, +2X,+X%, =0

4, —2X, + 2%, =0

2%, +2X, + 2%, +2X, =0

4. B npocTpaHcTBe R2 B 6basuce {el,ez} 3a/,aHbl BEKTOPbI

a=A-li+4,-0,, b=p-li+B,-0,, C=p-lity, L,
TpebyeTca: a) AoOKa3aTb, YTO BEKTOPLI a U b 06pa3ytoT 6a3uc;
6) 3anuncaTb maTpuLy nepexosa ot 6asmca {él,fz} K 6asucy {a, b};
B) HaMTU KOOpPAMHATbI BEKTOPa ¢ B Hasuce {a, b}.
a=2(,+4¢,, b=20,+30,, c=-20(,+50,.
5. [laHbl KOOPANHATLI BEPLWKWH Nupamuabl ABCD. Halitu:
1) anvHy pebpa AB;
2) yron mexagy pebpamm ABCD;
3) nnowaab rpaHun ABC;
4) ypaBHEHUs CTOPOH TpeyronbHuKa ABC;
5) ypaBHeHMe mepuamnaHbl, NoBeAeHHOM M3 BepLUMHbI A TpeyronbHuka ABC;
6) o6bem NMpamunabl.

A(10,6,6), B(-28,2), C(689), D(7,10,3)

6. HaliTn cobCTBEHHbIE 3HAYeHMA U COBCTBEHHbIE BEKTOPbI IMHEMHOrO NpeobpasoBaHms,
3a4aHHOro B HeKOoTopom 6asnce maTpuuei A.

-5 -2 -1
A=|-2 -2 2
-1 2 3

7. icnonb3ya Teopuio KBaAPaTUUYHbIX GOPM, MPMBECTU K KAHOHNYECKOMY BUAY YPaBHEHME NUHUN
BTOPOro nopagkKa. 3anucatb ¢popmy NpeobpasoBaHUA KOOPAMNHAT.

3x? +3y? +4xy=5

BapuaHT 6.



1. PelwunTb MaTpmMyYHOE ypaBHEHME OTHOCUTE/IbHO Hen3BecTHOM maTpuubl X, ecam A,B,C,D,E —
3a4aHHble MaTpuLbl.

1 0 3 14 1 0 O
2 1 -1 2 1
A= ,B={4 1 1 | C=|-11D= ,E=|0 1
3 0 1 -3 3
-1 02 -2 22 0 0 1

.
4.(D-A) +C=4-X
2. cnepoBaTb COBMECTHOCTb CUCTEMbI IMHEMHbIX YPABHEHWUI U HATU BCE ee peLleHus:

X, +2X, +2X; — X, =1
— X, +3X, =4
X, + X, +5X; —X, =5
X + 3X, = X3 —x, =—3
3.3agaHa o4HOpPOAHAsA cUCTeMa IMHENHbIX YpaBHeHMI. TpebyeTca:
a) A0Ka3aTb, YTO CUCTEMA MMeeT HETPUBUAIbHOE peLleHne.

6) HalTK Basnc NpocTpaHcTBa peweHuii (pyHaaMeHTaNbHYIO CUCTEMY PeLLeHMit)

B) 3anncaTb o6u.|,ee peweHne Cuctembl.

6X, —2X, — X, =0
2X, +2X4 + X, =0

BX, + X3 + X, =0

6x, —4X, —3X; =X, =0

4. B npocTpaHcTBe R? & 6asuce {el,ez} 3afaHbl BEKTOPbI
a=A4-li+4,-0,, b=p-li+B,-0, C=pn-lity, L,

TpebyeTcsa: a) 4OKa3aTb, UTO BEKTOPbI a U b 06pasyoT 6asuc;

6) 3anucaTb maTpuuy nepexosna ot 6asuca {él,fz} K 6asucy {a, b};
B) HalTM KoopAMHaTbl BeKTOpa ¢ B H6asunce {a, b}.

a=—(,-2(,, b=—¢,+4¢,, c=3(,-20,.

5. [aHbl KOOpAMHaTLI BEPLWWH Nnpamuabl ABCD. Halitu:

1) annHy pebpa AB;

2) yron mexxay pebpamm ABCD;

3) nnowaab rpaHu ABC;

4) ypaBHEHWNA CTOPOH TpeyronbHuMKa ABC;



5) ypaBHeHMe mepuamnaHbl, NoBeAeHHOM 13 BepluuHbl A TpeyronbHunka ABC;

6) 06bem NMpamuabl.

A(@18,2), B(526), C(574), D(410,9)

6. HaliTi cobcTBEHHbIE 3HAYEHMA U COOCTBEHHbIE BEKTOPbI IMHENHOIO NpeobpasoBaHus,
3aZaHHOro B HEKOTOpOM 6asnce maTpuuei A.

-5 -40
A=|-4 -1 -4
0 -4 -5

7. icnonb3ys Teoputo KBaAPaTUYHbIX GOpPM, MPMUBECTU K KAHOHUYECKOMY BUAY YPaBHEHWE IMHUU
BTOPOro NopsAKa. 3anvcatb ¢popmy Npeobpa3oBaHUA KOOPAUHAT.

4X% +24xy+11y* =20

BapuaHrt 7.

1. PewnTb MaTpUYHOE ypaBHEHWE OTHOCUTENBHO HEU3BECTHOM maTpuubl X, ecam A,B,C,D,E —
3a4aHHble MaTpULbI.

1 0 3 14 1 0 O
2 1 -1 2 1
A= ,B={4 1 1 | C=-11D= ,E=|0 1
3 0 1 -3 3
-1 2 -2 22 0 0 1

2 T T
2-B°+A -C =E-X
2./chepoBatb COBMECTHOCTb CUCTEMDI NINHENHbIX ypaBHEHMVI W HaNTK BCe ee peweHnA:

3X, +X, =X; =X, =0

5%, +3x, =2

2%, — X, + X3 +4X, =2

X, +2X, —2Xy —5x, =2
3.3agaHa oAHOpPOAHAsA CUCTEMA TMHENHbIX YpaBHEHUI. TpebyeTcs:
a) 40Ka3aTb, YTO CUCTEMA MMEET HETPUBUAIbHOE peLleHNe.

6) HaliTK Ba3nc NPOCTPaHCTBA pelleHui (pyHAaMEeHTAaNbHYIO CUCTEMY peLLeHUIA)

B) 3anncaTb o6u1,ee peweHne CUCTeEMbI.



S5X, — X, =0

33X, + X, -X;+2%X, =0
8X, — X, +2%, =0
2X, —2X, + X3 — 2%, =0

4. B npocTpaHcTBe R2 B 6basuce {el,ez} 3a/,aHbl BEKTOPbI

a=A-li+4,-0,, b=p-li+B,-0,, C=p-lity, L,
TpebyeTca: a) AoOKa3aTb, YTO BEKTOPLI a U b 06pa3ytoT 6a3uc;
6) 3anuncaTb maTpuLy nepexosa ot 6asmca {él,fz} K 6asucy {a, b};
B) HaMTU KOOpPAMHATbI BEKTOPa ¢ B Hasuce {a, b}.
a=-20,+40,, b=20,+1,, c=40,+30,.
5. [laHbl KOOPANHATLI BEPLWKWH Nupamuabl ABCD. Halitu:
1) anvHy pebpa AB;
2) yron mexagy pebpamm ABCD;
3) nnowaab rpaHun ABC;
4) ypaBHEHUs CTOPOH TpeyronbHuKa ABC;
5) ypaBHeHMe mepuamnaHbl, NoBeAeHHOM M3 BepLUMHbI A TpeyronbHuka ABC;
6) o6bem NMpamunabl.

A(6,6,5, B(4,9,5), C(46,7), D(693)

6. HaliT cobCcTBEHHbIE 3HaYeHMA U COBCTBEHHbIE BEKTOPbI IMHEHOTo NpeobpasoBaHus,
3a4aHHOro B HeKOoTopom 6asnce maTpuuei A.

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

7. icnonb3ya Teopuio KBaAPaTUUYHbIX GOPM, MPMBECTU K KAHOHNYECKOMY BUAY YPaBHEHME NUHUN
BTOPOro nopagkKa. 3anucatb ¢popmy NpeobpasoBaHUA KOOPAMNHAT.

6x2 + 24/5xy+2y2 =21

BapuaHrT 8.



1. PelwunTb MaTpmMyYHOE ypaBHEHME OTHOCUTE/IbHO Hen3BecTHOM maTpuubl X, ecam A,B,C,D,E —
3a4aHHble MaTpuLbl.

1 0 3 14 1 0 O
2 1 -1 2 1
A= ,B={4 1 1 | C=|-11D= ,E=|0 1
3 0 1 -3 3
-1 02 -2 22 0 0 1

B-AT -3.C=5-X
2./icnepoBaTb COBMECTHOCTb CUCTEMBI IMHEMHBIX YPaBHEHWI U HAalTU BCe ee peLleHus:

X, + X, +X,=0
2X, +3%, =1
X +3X, +3%X; + X, =1
X — X, =3%X; +x, =-1
3.3agaHa o4HOpPOAHAasA cUCTeMa IMHENHbIX YpaBHeHMI. TpebyeTca:
a) A0Ka3aTb, YTO CUCTEMaA MMeeT HETPUBUAIbHOE peLleHne.

6) HalTK Basnc NpocTpaHcTBa peweHuii (pyHaaMeHTaNbHYIO CUCTEMY PeLLeHMit)

B) 3anncaTb o6u.|,ee peweHne cuctembl.

—X, =X, +2X; +X, =0
-3%, +2%X, +X,=0
-4X, + X, +2X, +2%X, =0
2%, —3X, + 2%, =0

4. B npocTpaHcTBe R* & 6asuce {el,ez} 3a/aHbl BEKTOPbI
a=A4-li+4,-0,, b=p-li+B-L, C=p-lity, L,

TpebyeTcsa: a) 4OKa3aTb, YTO BEKTOPbI a U b 06pasyoT 6asuc;

6) 3anucaTb maTpuuy nepexosna ot 6asuca {(l,fz} K 6asucy {a, b};
B) HalTM KoopAMHaTbl BeKTOpa ¢ B H6asunce {a, b}.

a=20,—1,, b=5¢,+4¢,, c=50,+1,.

5. [aHbl KOOpAMHaTLI BEPLWWH Nnpamuabl ABCD. Halitu:

1) annHy pebpa AB;

2) yron mexxay pebpamm ABCD;

3) nnowaab rpaHu ABC;

4) ypaBHEHWNA CTOPOH TpeyronbHuMKa ABC;



5) ypaBHeHMe mepuamnaHbl, NoBeAeHHOM 13 BepluuHbl A TpeyronbHunka ABC;
6) 06bem NMpamuabl.
A(7,2,2), B(577), C(531), D(237)

6. HaliTi cobcTBEHHbIE 3HAYEHMA U COOCTBEHHbIE BEKTOPBI IMHENHOIO NpeobpasoBaHus,
3aZaHHOro B HEKOTOpOoM Hasnce maTpuuei A.

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

7. icnonb3ys Teopuito KBaAPaATUYHbIX GOpPM, MPMUBECTU K KAHOHUYECKOMY BUAY YPaBHEHMWE IMHUU
BTOPOro NopsAKa. 3anvcatb ¢popmy Npeobpa3oBaHUA KOOPAUHAT.

4xy+3y® =36
BapuaHT 9.

1. PewnTb MaTpUYHOE ypaBHEHWE OTHOCUTE/IbHO HEN3BECTHOM MaTpuubl X, ecam A,B,C,D,E —
3a4aHHble MaTpULbI.

1 0 3 14 1 0 O
2 1 -1 2 1
A= ,B={4 1 1 | C=|-11D= ,E=|0 1
3 0 1 -3 3
-1 02 -2 22 0 0 1

(A-B)) -3.C=X

2./ cnepoBatb COBMECTHOCTb CUCTEMBI JINHENHBIX ypaBHEHMVI N HaliTK BCe ee peweHunAa:

X + X5 +2X, =2
A%, + X, — Xg =0
9%, + X, +2X, =2

3X, + X, —2X, —2x, =2
3.3agaHa 04HOPOAHAA CUCTEMA /IMHEWHDBIX ypaBHeHUIA. TpebyeTca:
a) loKa3aTb, YTO CUCTEMA MMEET HETPUBMA/IBHOE pPeLleHMe.
6) HallTK 6a3nc NPOCTPaHCTBA pelleHui (pyHAaMEHTAaNbHYIO CUCTEMY peLLeHUI)

B) 3anncaTb o6u1,ee peweHne CUCTeMbI.



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

4. B npocTpaHcTBe R2 B 6basuce {el,ez} 3a/,aHbl BEKTOPbI

a=A-li+4,-0,, b=p-li+B,-0,, C=p-lity, L,
TpebyeTca: a) AoOKa3aTb, YTO BEKTOPLI a U b 06pa3ytoT 6a3uc;
6) 3anuncaTb maTpuLy nepexosa ot 6asmca {él,fz} K 6asucy {a, b};
B) HaMTU KOOpPAMHATbI BEKTOPa ¢ B Hasuce {a, b}.
a=4/,+30,, b=5¢,+7,, c=20,+20,.
5. [laHbl KOOPANHATLI BEPLWKWH Nupamuabl ABCD. Halitu:
1) anvHy pebpa AB;
2) yron mexagy pebpamm ABCD;
3) nnowaab rpaHun ABC;
4) ypaBHEHUs CTOPOH TpeyronbHuKa ABC;
5) ypaBHeHMe mepuamnaHbl, NoBeAeHHOM M3 BepLUMHbI A TpeyronbHuka ABC;
6) o6bem NMpamunabl.

A(8,6,4) B(1055), C(2,6,8), D(8107)

6. HaliT cobCcTBEHHbIE 3HaYeHMA U COBCTBEHHbIE BEKTOPbI IMHEHOTo NpeobpasoBaHus,
3a4aHHOro B HeKOoTopom 6asnce maTpuuei A.

~2 5 -5
A=|5 -4 3
5 3 -4

7. icnonb3ya Teopuio KBaAPaTUUYHbIX GOPM, MPMBECTU K KAHOHNYECKOMY BUAY YPaBHEHME NUHUN
BTOPOro nopagkKa. 3anucatb ¢popmy NpeobpasoBaHUA KOOPAMNHAT.

x2 —2y? + 2\/6xy =4



BapwuaHnr 10.

1. PelwunTb MaTpmMyYHOE ypaBHEHME OTHOCUTEIbHO Hen3BecTHOM maTpuubl X, ecam A,B,C,D,E —
3a4aHHble MaTpuLbl.

1 0 3 14 1 0 O
2 1 -1 2 1
A= ,B={4 1 1 | C=-11D= ,E=|0 1
3 0 1 -3 3
-1 02 -2 22 0 0 1

.
(B-E)' =C-A+2-X
2.UcnepoBaTbh COBMECTHOCTb CUCTEMbI IMHEMHbIX YPAaBHEHUIN U HANTU BCE €€ peLLeHUs:

oX, +X;—X, =0
X, +2X; +3X, =2
SX, + X, +3X; +2X, =2
SX; =X, = X3 —4x, =2
3.3agaHa o4HOpPOAHAsA cUCTeMa IMHENHbIX YpaBHeHMI. TpebyeTca:
a) A0Ka3aTb, YTO CUCTEMA MMeeT HETPUBUAIbHOE peLIEeHne.

6) HallTn 6a3nc NPOCTPaHCTBA pelleHui (pyHAaMEHTAaNbHYIO CUCTEMY peLLeHUI)

B) 3anncaTb o6u.|,ee peweHne Cuctembl.

3%, —3X, +2%, =0
2X, =X, + X3+ X, =0
X, -2X, + X3 =X, =0
X, + X, +2x,=0

4. B npocTpaHcTBe R* & 6asmce {el,ez} 3aAaHbl BEKTOPbI
a=A4-li+4,-0,, b=p-li+B,-C, C=p-lity, L,

TpebyeTcsa: a) 4OKa3aTb, UTO BEKTOPbI a U b 06pasyoT 6asuc;

6) 3anucaTb maTpuuy nepexosna ot 6asuca {(l,fz} K 6asucy {a, b};

B) HalTM KoopAMHaTbl BEKTOpa ¢ B H6asunce {a, b}.

a=/~¢,-2(,, b=2¢,+30,, c=50(,-30,.

5. [aHbl KOOpAMHaTLI BEPLWWH Nnpamuabl ABCD. Halitu:

1) annHy pebpa AB;

2) yron mexxay pebpamun ABCD;

3) nnowaab rpaHu ABC;



4) ypaBHEHWNA CTOPOH TpeyronbHunKa ABC;
5) ypaBHeHMe mepuamnaHbl, NoBeAeHHOM 13 BepluuHbl A TpeyronbHunka ABC;

6) 06bem NMpamuabl.

A(7,7,3), B(6,58), C(358) D(841)

6. Haliti cobcTBEHHbIE 3HAYEeHMA U COOCTBEHHbIE BEKTOPbI IMHENHOIO NpeobpasoBaHus,
3aZ,aHHOr0 B HEKOTOpPOM 6asnce matpuuen A,

-2 0 -3
A=|0 -4 -2

-3 -2 2

7. icnonb3ys Teoputo KBaAPaTUYHbIX GOpPM, MPMUBECTU K KAHOHUYECKOMY BUAY YPaBHEHWE IMHUU
BTOPOro NopsAKa. 3anvcatb ¢popmy Npeobpa3oBaHUA KOOPAUHAT.

X2 + 24/6xy =12
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Bomnpocsl 1151 codecenoBanusi

JlaTp onpeneneHue MaTpULIbI

Kaxue Buab1 MaTpuil Bel 3HaeTe?

Apudmernueckue onepanuu HaJ MaTPUIIAMU U UX CBOMCTBA
Anrebpandeckue 1010JHEHUs 1 MUHOPBI. OOpaTHas Matpuia
DneMeHTapHbIe MTPeoOpa3OBaHUs HaJ MATPHIIAMHA U TPUBEICHHE MAaTPHIl K
TPEYyroJIbHOMY H K JUHAaroHaJIbHOMY BHJAY IIyTE€M 3JIEMEHTapHBIX
npeoOpa3zoBaHMiA

JlaTe onpeneneHue OnpeaeTuTeNs KBaIpaTHOW MaTPHIIBL.

[IpuBecTn cBOMCTBA ONPEAECITUTENS

B kakux ciywasix ompenenuTesb paBeH Hymo? UTo ciemyer u3 paBeHCTBA
OTIpeIeTTUTENS HYIIO?

JaiiTe ompeneneHue MHUHOpPAa W alreOpanyvecKkoro IOTOJHEHUS JJIEMEHTa
onpenenutens. ChopmyaupyiTe MpaBUIO BEIYACICHUS OTIPEICTUTENS.

Kak ocymecTBiIrOTCS TMHENHBIE ONIepaliui HaJ MaTpULaMu?

Kak nepemuoxarotcst 18e maTpuibl? CBOMCTBA MPOU3BEICHHUS MATPHII.
KaxoBa cxema HaxoxJeHUsI 00paTHOM MaTpHIIbI?

JlaiiTe ompeneneHuss PEIICHUS CHUCTEMbl JUHEHWHBIX alre0pamdecKux
ypaBHeHui. PacmugpyiiTe TNOHATHS «COBMECTHas», «HECOBMECTHAs,
«OTIpENIENIEHHAAY, «HEOTPEAECIEHHAS CUCTEMBI.

Hammumure dpopmynsr Kpamepa. B kakom cirydae oHU TPUMEHUMBI?

Uto Ha3biBaeTca panroM Marpuiibl? Kak o Haxoaurtces?

Chopmynupyiite Teopemy Kponekepa — Kanemnu.

[Ipu KaKuX yCIOBHUSAX CHUCTEMA JIMHEHHBIX aJIreOpandecKuX ypaBHEHUN UMEET
MHOKECTBO pemieHnii? Korma oHa uMeeT eqMHCTBEHHOE penieHue?

Onummute Meton ['aycca peleHus: CUCTeM JIMHEHHBIX YPaBHEHUH.

Kakue HensBecTHbIe Ha3bIBAIOTCS CBOOOAHBIMU, a Kakue 0a3MCHBIMU?

Kakme  ocobeHHOCTM  pelIeHUsT  OJHOPOAHBIX  CHUCTEM  JIMHEHHBIX
anreOpanveckux ypaBHeHuU Bel 3HaeTe?

Kak cTpoutcs dyHmameHTaabHas cucTeMa perieHui?

Kak BBINOJIHAIOTCS JIMHEHHBIE oniepaliuy HajJ BekTopamu? KakoBbl CBOMCTBA
3TUX OTepanuii?

Kakue BekTOpa HaA3bIBAIOTCS JIMHEMHO 3aBUCUMBIMHU, a KAaKUE€ JIMHEHHO
HE3aBUCUMBIMU?

UYro Ttakoe 6azuc? Kakue BekTopa 00pa3zyroT 0Oa3uc Ha IJIOCKOCTH U B
MPOCTpPaHCTBE?

Kaxkoii 6a3uc Ha3pIBaOT ACKAPTOBBHIM?

YT0 Takoe KOOpAUHATHI BEKTOpa?

Uto Ha3pIBaeTCAd CKaJISApHBIM Mpou3BeAeHUEM BekTopoB? KakoBbl ero
cBoiictBa? Jlng pemieHuMs KakuxX 3a7ad M KaK OHO MOXeET OBITh
HCII0JIb30BaHO?

Uto Ha3pIBaeTCsd BEKTOPHBIM Mpou3BeAeHHEM BeKkTOpoB? KakoBbl ero
cBoiictBa? [lng pemieHuMs KakuxX 3agad WM Kak OHO MOXET OBITh
HCII0JIb30BaHO?

Uto Ha3pIBaeTCs CMEIIaHHBIM MpPOU3BeACHHEM BeKTOpoB? KakoBbl ero
cBoiictBa? Jlng pemieHuMss KakuxX 3a7ad M KaK OHO MOXET OBITh
HCIIOJIb30BAaHO?

3anuinuTe B BEKTOPHOUM U KOOPAUHATHON (hopMax yCIOBHUS KOJUIMHEAPHOCTH,
OPTOTOHAJILHOCTU U KOMILJIAHAPHOCTU BEKTOPOB.
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[Ipsimas mMHMA HA TUIOCKOCTH, €€ 0011iee ypaBHEHHE

JlaiiTe TNOHATHE HOPMAJIBHOIO W HAIIPABIIIOIIETO BEKTOPOB IIPSAMOM Ha
IJIOCKOCTH, YTIIOBOTO KOA(dHUIIMeHTa.

3anuIuuTe pa3iauyHble BUIBl NPSIMOM M YKAKUTE€ I'€OMETPUUYECKUN CMBICI
11apaMeTpOB YPaBHEHUS.

3anuiuuTe YCIOBUS NapalIeIbHOCTU U TMEPHEHAUKYISIPHOCTU MpPSIMBIX Ha
IUIOCKOCTH B CIIy4yae pa3jIn4HbIX BUJIOB YPABHEHUM MPAMBIX.

Kak HaiiTu Touky nepecedeHus NpsMbIX Ha IJIOCKOCTU?

Kak Brluucnsiercs paccTosiHue OT TOYKHU J0 IPSIMOI Ha MJI0CKOCTH?

JlaiiTe onpeneneHue 3UIMIICa U 3alAIINTE €r0 KAHOHUYECKOE YPaBHEHHUE.
Jaiite onpenenenue runepoosibl ¥ 3aUIINTE €€ KAHOHUYECKOE ypaBHEHUE
Maiite onpenenenre napaboJibl U 3aMUIIUTE €€ KAHOHMYECKOE YpaBHEHHE
W3noxure cxeMy npuBeieHUs 00IEro ypaBHEHUS! KPUBOI BTOPOIO MOpsiiKa
K KAHOHUYECKOMY BUY.

JlaiiTe NOHATHE NOJAPHON CUCTEMBI KOOPAWHAT.

Onumure napaMeTpuuecKuii crocod MoCcTpOeHUs IMHUM Ha MJI0CKOCTH
[Tnockocts, e€ olIiee ypaBHEHHE

Kak omnpegensercs B3auMHOE pacloOJIOKEHHUE TUIOCKOCTEH? 3anuiiuTe
YCIIOBHS TAPAJJIENBHOCTH U MEPIEHAUKYIIPHOCTH MIIOCKOCTEM.

Kax BbruncnsieTcst paccTossHue OT TOYKH JI0 TUNIOCKOCTU?

3anuIImTe pa3InyHbIe BUABI YPABHEHUHN IIPSIMOM B MPOCTPAHCTBE U MOSICHUTE
CMBICIT TApaMEeTPOB, BXOSAIINX B YPABHEHHUS.

N3noxure cxemy npuBeAeHUs OOIMIMX YpaBHEHUHN MPSIMONM K KAHOHUYECKOMY
BHIY.

Kak onpenenuTs B3auMHOE pacrojIOKEHUE NPSMBIX B IPOCTPAHCTBE?

Kak BeruncisieTcs paccTositHue OT TOUKHU JI0 MPSIMOI B MPOCTpPaHCTBE?

Kak onpenenuts B3auMHOE PacroioXeHUe MPSIMON U TNIOCKOCTH?

Kak uiiercst Touka nepecedeHus: NpsMoun v MmIoCKOCTH?

HazoBuTe MOBEPXHOCTH BTOPOro MOPSAJKAa M HANMIIATE UX KAHOHUYECKHE
YPaBHEHUS.
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reoMeTpum

Onpenenenne matpuibl. Buasl matpun. Kpatkas ¢popma 3anucu MaTpuiibl.
Apudmernueckue AeWCTBUS HAJl MaTpULIAMHU.

CaoiicTBa apr(pMETHUECKUX OTIEPALIUH.

DOnemeHTapHbIe TpeoOpa3oBaHus HaJ MaTpuleil. [IpuBenenne maTpulibl K
TPEeYrojabHOMY (IuaroHaibHOMY) Buay. Cien MaTpUILIbL.

[TonsiTre onpenenurens. MeToabl BEIYMCIIEHUS ONPEAETUTENS 210 U 310 HopsaaKa.
MuHopb! 1 anredpanyeckue T0NOJTHEHHS.

Teopema Jlamaca.

CBolicTBa ONpeIeIUTEINICH.

Cucrembl nuHeHbIX anreOpanyeckux ypasHeHuii (CJIAY) Broporo nopsiaka u
METO/IbI UX PELICHHUS.

. Cuctemsl N TMHENHBIX ypaBHEHM ¢ N Hen3BecTHBIMU. CoBmecTHOCTH CJIAY.

VYcnoBus CylecTBOBaHUS PELLICHHUS.

Meron Kpamepa. @opmynsl Kpamepa. [Ipumep.

Meron I'aycca. [Ipumep.

Meron XKopnano-I'aycca. [Tpumep.

OOpaTHas MaTpula: onpeesieHUe, YCIOBUE CYIIECTBOBAHUS, METObl BEIUUCICHHUSL.
Pemenne CJIAY marpuuHbIiM MeTOI0M (METOI0M 0OpaTHO# MaTpuiibl). [Ipumep.
Panr matpuubl. Onpenenenue.

JIuHeiHast HE3aBUCUMOCTH CTPOK (CTOJIOIIOB) MATPHUIIBI.

CaolicTBa paHra MaTpHIbI.

Teopema o0 paHre MaTpuubl.

Cucrtembl M JIMHEWHBIX YpaBHEHUH ¢ N HeM3BeCTHBIMU. Teopema Kponekepa-
Kanemnu.

Cucrema M JMHEHHBIX OJHOPOJHBIX YPABHEHHI C N HEU3BECTHBIMU.
OynnamenrtanbHas cucrema pemenuit (OCP). [Ipumep.

CucreMbl M JTUHEHHBIX HEOJHOPOJHBIX YpaBHEHUH ¢ N Hens3BecTHbIMU. OOIee
peuieHue. YactHoe penieHue.

[ToHATHE KOMIUIEKCHOTO YHCIIa: ONPEIEICHUE, BUbl KOMIUIEKCHBIX YHCEIl.
I'eomeTpuueckas MHTEpIIpETALIM KOMIUIEKCHBIX YKCesl. MHOKECTBO KOMIUIEKCHBIX
YHUCEI.

Apudmernueckue ASHCTBUS Ha/l KOMIUIEKCHBIMU YHCIaMH B anreOpandeckoi
¢dopme. [Ipumep.

Apudmernueckue AeMCTBHS HaJl KOMIUIEKCHBIMU YMCIAMH B TPUTOHOMETPHUECKOM
dopwme. [Tpumep.

Apudmernueckre ASHCTBUS HaJl KOMIUIEKCHBIMU YHCIaMH B MIOKa3aTeNbHOU opme.
Bo3BeneHrne KOMILIEKCHOTO YHCIIa B CTEIEHb.



28. 3Bnieuenue KOpHs apru(pMETHIECKOTO U3 KOMIUIEKCHOTO YHCIIA.
29. TlepectanoBku. Marpuiia nepectranoBok. OnpesencHue.

30. CroiicTBa mepecTaHoBOK. [Ipumep.

31. [oacTanoBKa. I'pymibl mOACTaHOBOK.

32. [IpousBenenue 2x moacTaHoBOK. CTpyKTypa rpyIIb.

33. Onpenenenue Bekropa. OCHOBHbBIE OTHOILLIEHUS] HA MHO>KECTBE BEKTOPOB.

34. JIuneliHbIe ONlepalluy Ha MHOKECTBE BEKTOPOB. Kputepuii KoJmmHeapHOCTH
BeKTOpOB. [IpaBuio TpeyrosbHuka. [IpaBuiio napaiienorpamma.

35. CpoiicTBa JIMHEHHBIX ONEpALUNA HaJ BEKTOPaMH.
36. Ilonarue nuHelHOTO NMpocTpaHcTBa. OnpeaeneHue U MpUMEpHI.

37. llognpocTpaHcTBa IMHEWHBIX pocTpancTB. Onpenenenue. Teopema ( kputepuii
MOIITPOCTPAHCTBA).

38. [Ipumepsl TMHEHHBIX TOAIPOCTPAHCTB.

39. IloHnatue nuHEWHOM 3aBUCUMOCTHU U He3aBucuMocTu. Onpenenenue. Teopema(
HE00X0IMMO€ U JJOCTaTOYHOE YCIOBHUE JIMHEHHON 3aBUCUMOCTH). JloKa3aTenbCTBO.
ITpuMeps! IMHEHHO 3aBUCUMBIX M HE3aBUCHMBIX BEKTOPOB.

40. bazuc. Onpenenenue. Teopema (6e3 1ok-Ba). PasMepHOCTh TUHEHHOTO
npoctpaHcTBa. [Ipumepbr 6a3ucos.

41. Teopema o 6a3uce. JlokazareabCcTBO. 3aMeUaHue.

42. Koopaunatel BekTopa. [Ipumepsl koopauHat Bektopa. Ock. BekTopHas u
OpTOrOHAJIbHAS POEKIUH.

43. Teopema 0 JeKapTOBOM MPSMOYToJabHOM 0a3uce. JlokazaTenbcTBo. Teopema o
KOOpJMHATaX CyMMbI BEKTOPOB U MPOU3BECHHS BEKTOpa Ha YHCIIO B 33JJaHHOM Oazuce.
Jloka3aTenbCTBO.

44. Teopema (KpuTepuil KOJUTMHEAPHOCTU CBOOOJHBIX BEKTOPOB). Jl0Ka3aTenbCTBO.
Teopema ( 0 KoOpauHATaX BEKTOPA B pa3HbIX 0a3ucax TMHEHHOTO MPOCTPAHCTBRA).
Martpuua nepexosa.

45. TlpocTeitmme 3a1a4u BEKTOPHOH anreOphl.

46. HenuHeliHble onepalvd Ha MHOKECTBE BEKTOPOB. CKaIIpHOE MPOU3BEACHUE
BEKTOPOB. CBOMCTBA CKANSIPHOTO MPOU3BEAECHUS BEKTOPOB. JloKa3aTenbCTBa.

47. BextopHOe€ npou3Be/ieHne BeKTOpoB. CBOKWCTBA BEKTOPHOTO MPOU3BEACHUS
BeKTOpOB. [lokazarenbcTBa.

48. CwmemranHoe MMPOU3BCACHUC BCKTOPOB. CBOMCTBa CMEIIAaHHOIO MMPOU3BCACHUA
BCKTOPOB. Z[OKHBB.TCJ'ILCTB&.

49. JIunelinbie oneparopsl. Onpenenenue. [Ipumepsl TMHENHBIX ONIEPATOPOB.



50. JIuneitHble onepaTopbl KOHEUHOMEPHBIX IPOCTpaHCTB. IIprMepsl MaTpull TMHEHHBIX
OIIEpaTopOB.

51. TIpeobpa3zoBaHue MATPUIIHI TMHEWHOTO OIlepaTopa MpH mepexoie K HOBOMY 0a3ucy.

52. JlnaroHanu3upyeMocTb JUHEHHOTO onieparopa. CoOCTBEHHBIE 3HAUEHHS K COOCTBEHHBIE
BEKTOPEL.

53. HanpaBneHHble 0Tpe3ku U BeKTOpbl. ClI0’KEHUE U BBIYMTAHUE BEKTOPOB.
54. YMHOXEHHE BEKTOpa Ha YKMCIIO U €ro cBoicTBa. Teopema 0 KOJJIMHEAPHBIX BEKTOPAX.

55. JIuHEeNHO 3aBHCHMBIE CHUCTEMBI BEKTOPOB M HUX CBOWCTBAa. Pa3znokeHme BeKTOpa
IUIOCKOCTH 10 BeKTOpaM Oas3uca. Teopema 0 KOMIUTaHAPHBIX BEKTOpaXx.

56. PaznoxxeHue BeKTOpa MpOCTPAHCTBA IO BEKTOpaM Oasuca.

57. JIuHeliHble onepanuy Hajl BEKTOPAMH B KOOpAMHATAX.

58. ®opmynel mepexoaa OT OAHOTO Oasuca K Apyromy. CBOHCTBa MaTPHUIIBI TIEPEX0a.
59. OpuenTanus MIOCKOCTH U IMTPOCTPAHCTBA U €€ CBOWCTBA.

60. OpreHTUPOBAaHHBIE YIJIBI HA TNIOCKOCTH M UX CBOMCTBA.

61. CkayisipHOE IPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA.

62.BekTopHOE MPOU3BEICHHE BEKTOPOB U €r0 CBOMCTBA.

63.CMelranHoe MPOU3BEICHUE BEKTOPOB M €r0 CBOMCTBA.

64.AdpdunHBIE U NPSAMOYTOJbHBIE NIEKAPTOBBI KOOPJMHATHI TOYEK Ha IJIOCKOCTH U B
npoctpanctse. [Ipocreiine 3aqaun B KOOpAUHATAX.

65 .YpaBHeHue npsmMort B apuHHOM cucTeMe KOOpaAuHaT Ha miockocTH. OOIee ypaBHECHHE
MPSMOI.

66.B3anmHOC PAaCIIOJIOKCHUC IIPAMBIX Ha IIJIOCKOCTH.
67.F60M6TqueCKHﬁ CMBICH JJUHEHUHOTO HCEPaBCHCTBA C IBYMA HCU3BCCTHBIMU.
68.Yrou MCXKAY NPAMBIMA U PACCTOAHUC OT TOUKU O HpﬂMOfI Ha IIJIO0CKOCTH.

69.YpaBHeHHE IUIOCKOCTH B MpPOCTpaHCTBE B ap@uHHON cucteme koopauHaT. OOuiee
YPaBHEHHUE IUIOCKOCTH B IIPOCTPAHCTBE.

70.B3anmHOE PacCioJIOKCHUE NBYX IUIOCKOCTEH B IMPOCTPAHCTBE. FCOMeTpI/I‘-ICCKI/Iﬁ CMBICJI
JIMHEHHOTO HEpaBCHCTBA C TPEM HECU3BCCTHBIMU.

71.Yron MCKAY MIIOCKOCTAMHA U PACCTOAHNUEC OT TOYKU N0 IJIOCKOCTH B IIPOCTPAHCTBE.
72.06]1_[1/16, napaMEeTpUICCKUC 1 KAHOHUYCCKUC YPABHCHUSA HpHMOfI B IIPOCTPAaHCTBC.

73.B3anMHbBIC PacCIoJIOKCHHU A HpHMOfI U IJIOCKOCTHU B MPOCTPAHCTBE, ABYX NPAMBIX.



74.Yron Mexay NpsSAMOH U IUIOCKOCTbIO B IPOCTPAHCTBE, MEXAY ABYMs MPSAMBIMHU.
@opMyIIbl i1 BBIYMCIICHHS] PACCTOSIHUM OT TOYKH J0 MPSMOM U MEXKIY ABYMs NPSAMBIMU B
IIPOCTPAHCTBE.

75. Danunc v ero cBOMCTBA.

76. I'uniepOoJia U ee CBOKMCTBA.

77. ITapabona u ee cBoiicTBa. [lonsipHble ypaBHEHUS! KPUBBIX
BTOPOTO MOPSIKA.

78. VYmhpolleHue ypaBHEHMs] KPHUBOM BTOPOTO MOpPSAKA C MOMOIIBIO MOBOPOTA CHUCTEMBI
KOOpJUHAT.

79. VmpolieHue ypaBHEHUS KPUBOM BTOPOro MOPSJIKAa € MHMOMOIIBIO MapauleNbHOIO
nepeHoca cucTeMbl koopauHat. Kinaccudukanus 3TuX KpuBBIX.

80. ACUMIITOTHYECKHE HAIIPABJIEHUS KPUBOW BTOPOTO MOPSIKA.

81. LleHTpsl 1 KacaTeabHbIE KPUBBIX BTOPOTO MOPSIIKA.

82. InameTpbl U CONPSKEHHBIE TMAMETPBI KPUBOW BTOPOTO MOPSJIKA.
83. llnnuaapudeckne U KOHUYECKUE MMOBEPXHOCTH B MPOCTPAHCTBE.
84. [loBepxHOCTH BpallleHUs B IPOCTPAHCTBE.

85. Dnnuncou bl ¥ TUTIEPOOJIONIBI U UX CBOMCTBA.

86. [1apabomouabl 1 KX CBOMCTBA



7. Y4eOHO-MeTOaHYECKOE " MaTepHaJIbHO-TeXHHYeCKoe o0ecneyenne

JAUCHHUIIIMHBI (MO}IyJ’Iﬂ) JIuHeliHan anreﬁpa H aHAJUTHYECKAsI T€eOMETPUSL

7.1. YueOHasi 1uTepaTypa

OcHoBHas JInTeparypa

1. YmHOB A.E. AHanuTnyeckas reoMeTpus U JIMHEiHas anredpa
yaebHoe nocodue M.: MOU. 2009.-469 c.

2. Kum I'. J1., Kprukos JI.B. Anrebpa u aHaTuTHYECKAsT TEOMETPHS:
Teopems! u 3agaun. Tom 1. M.: [Inanera 3nanuit, 2007.-469 c.

3. CmupHOB F0.M. «CO0pHHK 337124 110 AaHATUTHYECKON TeOMETPUH H

nuHelHou anredpe» - M.: Jlotoc, 2005-372 c.
JonmosiHuTEIbHASA JIUTEpPATypa

1. Po3epaopu O.P. Teopust moBepxHOCTEH. 2-0€ U3AAHHE. ,
nepepadotka u gomn. M.: DUSMATIIUT, 2006.-304 c.

2. bocc B. Jleknuu o marematuke. T.13: Tomonorus.- M.: Kamxubii
nom «JImbpokom», 2009-216 c.

3. Bupo O.41., Ueanos O.A., Heuperaera H. FO. Xapnamos B. M.
DnemenTtapHas Tonojorus,- M.: MITHMO, 2007.- 446 c.

4. Autonos B. U. u ap. Jluneiinas anreOpa 1 aHaTMTHYECKAS
reomeTpust. OnopHslii KoHCnekT.- [Ipocnekr, 2011.-139 c.

5. bexnemumiena JI.B. Kypc ananutudeckoit reoMeTpuu U THHEHHOM
anre6psl.-10-e u3a., ucnp.- M.: ®©U3SMATIIUT,2005.- 304 c.

6. EpumoB H.B. Kpatkuii kypc aHanmuTHueckoil reomeTpun: YuebHoe
noco6ue.13-e uzganue,crepeot.- M.: ®UIMATIINUT, 2005r.- 166¢.

7. Jlabapckuit M.I'. BekropHast anredpa u ee nprinoxenus. Web,

2010r.- 166 c.
8. Ilpocsaros I'.1. JIuneitnasa anreOpa u aHaIUTHYECKast TEOMETPUSL:

3amaun u pemeHusi. — M.: Anesda-IIpecc, 2009r.- 208 c.



9. YMmuoB A.E. Ananutudeckas TeOMETpUs U JIMHeHas anreOpa.

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

10. Kum I'.J1., Kpuukos JI.B. Anrebpa u ananuTHyecKast TeOMETpHUS:

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

7.2. UnTEpHeET-pecypchl

Ne |Ha3Banue DIIeKTPOHHBIN aapec

Conepxanue

1. |Exponenta.ru www.exponenta.ru

Ha caiite pa3mMelieHbl 2J1€eKTPOHHbBIE YUEOHUKH,
CIIpaBOYHHKH, CTATbU, IPpUMEPAMHU IIPUMCHCHH A
MaTEeMaTHYECKUX MTaKETOB B 00pa30BaTEIbHOM
po1ecce, 1EMO-BEPCUH IOIMYIISIPHBIX
MAaTEMAaTUYCCKHUX IMAKCTOB, 3JICKTPOHHBIC KHUT'H
1 cBOOOJIHO pacipocTpaHseMble TPOTPaMMBbI.

2. |Math.ru www.math.ru

MaremMaTHdecKui CalT JIs ITKOJILHUKOB,
CTY/ICHTOB, YUHUTEJIEH U BCEX, KTO MHTEPECYETCS
MaTEeMaTHUKOM.

3. |Maremaruka www.mathematics.ru

VYueOHbIN MaTeprai 1o pa3InyHbIM pasieiam
MaTEeMaTHKH.

4. |Matemaruka ajis www.xplusy. isnet.ru

CTYACHTOB U ITpOYECEC.

ConepxuT 00JIBIIOE KOJTUYECTBO BHICOICKITUN
JUTSI TIIKOJTbBHUKOB, aOUTYPUEHTOB M CTYJICHTOB
10 MaTeMaTUKe U (PU3HKE.

5. |Poccuiickoe obpa-  |[www.edu.ru ®denepanbHbI 00pa30BaTEIbHBIN TOPTAI:
30BaHMUE. YUPEKICHUS, IPOTPpaMMbl, cTaHaapTsl, BY 35,
tectbl EI'D.
7.3. IIporpammHoe o0ecnmevyeHue MCHUIVIMHBI «JIMHeliHasi aJjredpa u

AHAJIUTHYCCKAA TCOMETPUSA»

1. JIuneiinas anre6pa. Jluneitnsie oneparopsl. KBagparuunsie ¢popmbl. KommuiekcHble yucina:
VYyeOHoe nocobue / Pydamkuna E.B. - M.: HUL] UHDPA-M, 2016. - 38 c.

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

2. Kypomr A.I'. Kypc Boicuueit anreOpsl. — CII16.:JIanb, M.: ®uszmartkuura, 2007. — 432 c.


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

3. Koctpuxun A.U. Beeaenue B anredpy (B 3 Tomax). — M.: MITHMO. — 2009. (OnekTpoHHbBIN
pecypc. — « YHUBepcUTEeTCKas Oubnnorexa oHiaiin», Pexxum goctyna:

Tom 1.0cHoBwI anreOpnr — 273 c:
http://biblioclub.ru/index.php?page=book _view_red&book _id=63140
ToMm 2. Jluneitnas anrebpa — 368 c.
http://biblioclub.ru/index.php?page=book _view_red&book id=63144
ToM 3. OCHOBHBIE CTPYKTYpbI anredps! — 272 c.
http://biblioclub.ru/index.php?page=book _view_red&book id=62951)

4. NanasH A.A. Maremaruka: YueOnuk / A.A. lanass. - 3-e uza. - M.: ®opym: HULl MTHOPA-
M, 2013. - 544 c. (http://znanium.com/bookread2.php?book=397662)

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

6. Unbun, B. A. Jluneitnas anredpa [Tekcr] : [YueO. ans ¢us. cnen. u cen. "[Ipuknannas
marematuka'] / B. A. Unbun ; O.I. Ilozausk. - M. : @usmatinut, 2010. - 278 c. (QneKTpoHHbIH

pecypc «YHUBEpCUTETCKas OMOIMOTEeKa OHJIAlHY, PEKUM JIOCTYIA:
http://biblioclub.ru/index.php?page=book_view red&book id=68974)

7. pockypsikoB 1.B. C6opuuk 3anau no nunelnoi anredpe [Teker] : [Yue6. mocobue mis
¢wu3.-mart. cnern. By30B] / U. B. IIpockypsikos. - 8- uzn. - M. : CII6. : ®usmarnut : HeBckmii
nuanekt : JlabopaTopust 6a3oBbix 3HaHMH, 2001. - 382 c.

8. IIpockypsikoB N.B. CoopuuK 3a1a4 1o nmuHelHoU anredpe [Tekcer] : [Y4el. mocobue mis
¢wu3.-mart. cnern. By30B] / . B. [Ipockypsikos. - 8- uzn. - M. : CII0. : ®usmariut : HeBckmii
muanekT : Jlaboparopus 6a30BbIx 3HaHMH, 1966. - 381 c.

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

10. Kypour A. T'. Teopus rpynn. M.: ®uzmatnut, 2011 — 805 c. (DnekTpoHHBIH pecypc
«YHHUBepcUTETCKast OMOIMOTEeKa OHJIAWHY, PEXHUM JOCTYNa:

http://biblioclub.ru/index.php?page=book_view_red&book_id=457669 )
11. Oxynes JI.51. Beicmast anre6pa. — CI16.:JIanb, 2009. — 335 c.

7.4. MaTepHaJIbHO-TeXHHYECKOe o0ecneuyeHue TUCHMILINHBI «JInHelinas aaredpa

H AHAJIUTHYECCKAA FreoMeTpus»

Jloist ocBOeHMSI JAHHOM MU CIHILINHBI HEOOX0AMMBbI:

- MYJIbTUMEIUIHBIE CpelICTBA O0yUeHHS (KOMITBIOTEP U MPOEKTOP, pecypchl HTepHeTa);
- KJJacCU4ecKasi JOCKa;
-MeJl.



CeeneHus 00 yTBep:KACHUH MPOrPAMMBbI HA 0YePeHOH Y4eOHBbII o u
perucTpauuy U3MeHeHUun

Vyebublit
oz

Pemenne xadenpot
(Ne mpotokorna,
JaTa)

BHecennnie u3MeHeHUs

[Toanucek 3aB.
kadenpoi
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