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®ENEPANBHOE MOCYAPCTBEHHOE BIO[IXETHOE OEPA30BATENbHOE YYPEXOEHUE
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«BOPOHEXCKWUA rOCYOAPCTBEHHbIA YHUBEPCUTET»
(ereoy BO Bry)

YTBEPX[OAIO
3asepyowmm kadenpomn
anrebpbl 1 MaTemMaTn4ecKnx
METOA0B rMapoaMHAMMKN

ﬁ_ (3BaruH B.T".)

nodnuc&;,(&acwud)poeka nodnucu

17.04.2024 r.

PABEOYASA NPOrPAMMA YYEBEHOW ANCLUUNIINHDI
61.0.09 Anrebpa

1. lUncp n HaumeHoBaHUe HanpaBneHUsA NOArOTOBKMU:
02.03.01 MatemaTuKka 1 KOMMbIOTEPHbIE HaYKK

2. Npodunb noarotoBkn: Maremartmyeckoe 1 KOMMbIOTEPHOE MOAENNPOBaHUE
3. Keanudmkauma BbinyckHuKa: bakanasp
4. ®opma ob6pasoBaHua: O4Hada

5. Kadbeppa, oTBeuvarowan 3a peanmaauumio amcumnnubbl: Kadegpa anrebpol n
MaTeMaTU4ecknx MeTogoB rmapoauHaMmnkm

6. CoctaBuTenu nporpamMmbl: JOUEHT, K.(p.-M.H. TypbuH Muxann Bavecnasosuy

7. PekomeHgoBaHa: HMC matemaTtunyeckoro ¢akynbTeta nporokon Ne 0500-03
oT 28.03.2024 r.

8. YuebHbn roa: 2024-2025 CemecTtp(-bl): 1,2



9. Llenn 1 3agayn y4ye6HOM ANCLUNSIUHDI:
Llenbio Kypca £BNSETCA OCBOEHME OCHOBHbIX MOHATUA W ¢akToB anrebpbl, oBnageHue
OCHOBHbIMW METO4AaMM PELLEHMS 3a4au.

3agavyamu y4ebHoM OMCUNNIIMHBI SBIAKOTCA:
— O3HaKOMJIEHNE C OCHOBHbIMU anrebpanyeckumm NOHATUSMMU N dhakTamu;
- OBNageHme OCHOBHbIMM METOAAaMN peLLEHUs 3aaad;
- BblpaboTKa HaBbIKOB M YMEHUIN MO MPUMEHEHUIO MOMYYEHHbIX 3HAHWA NpU pelleHun 3agad
anrebpbl 1 gpyrnx MaTtemMaTuyeCcKmx UCLUMNITVH.

10. MecTo yuyebHOM AncuUnuHbl B cTpyKkType OOI:

OucunnnnHa

«Anrebpa»

oTHocutca K bBnoky 1

ObgasaTenbHoOM 4acTy,

T.e.

06s3aTenbHON AUCUUNAIMHOM ANSA ndyyYyeHuns oby4darommmcs.
[nsa ero ycnewHoro oCBOEHUS HEOOX0AMMbl 3HAHUSE N YMEHUsI, NPUOBpPETEHHbIE B pesyrnbTaTe
00y4eHMs Mo LWKOMbHOM NporpaMmme.
CTyoeHT gormkeH cBobOAHO BNageTb Matepuanamm WKONbHOW NporpaMmmbl.

11. KomneTeHuun oby4arwuierocs

, bopmupyembie B pesynbTaTe OCBOEHUSI AUCLUNNUHDI:

Kog HasBaHue Kog(bl) WHamkaTop(bl) MnaHnpyemMbie pesynbTaTbl 06y4eHus
KOMNeTeHLMK

Orl1K-1 | CnocobeH Ol1K-1.1 | O6bnapaeT 6a3oBbIMU 3HaTb: KOHUeNnTyanbHble OCHOBBI
KOHCYNbTUPOBAaTh U 3HaHUAMN, METOLO0B peLleHns 3agay B npegmMeTHON
ncnonb3o0Batb Nony4YeHHbIMA B obrnacTu; OCHOBHbIE MeTOAbI
dyHOaMeHTaneHble obrnactu JokasaTenbCcTBa MaTeMaTU4ecknx
3HaHusA B obnacTu MaTeMaTU4ECKNX U YTBEPXKOEHWUN
MaTeMaTU4eckoro (Mnn) ecTecTBEHHbIX YMeTb: hopmMynmMpoBaTb NOCTAHOBKU
aHanuaa, Hayk OCHOBHbIX 3aga4 anrebphbl, B TOM Ynce B
KOMIMJIEKCHOTO U NMPOEKTUBHbIX MPOCTPAHCTBAXx,
YHKLMOHAMNbHOro dopMynMpoBaThb 1 Aoka3biBaTb TEOPEMbI
aHanu3sa anreopsl, CYLLECTBOBaHWUS, €QUHCTBEHHOCTMU,
aHanMTU4ecKomn KOPPEKTHOM NOCTaHOBKM 3agay anrebpbl.
reoMeTpumn, BrageTb: TeopeTMyecKMMM noaxogamm K
andbdepeHumansH peLleHnto 3agad anrebpbl; HaBblkamu
O reomMeTpun un paboTbl B MHOPMAaLNOHHbLIX
TOMONornu, COBpPEMEHHbIX CUCTEMaX
andpdepeHumansH | OMK-1.2 | YmeeT ncnonb3oeatb 3HaTb: 3apybexHy0 N OTEYECTBEHHYHO
bIX YpaBHEHUN, 6a3oBble 3HAHUS B nitepatypy B obnactu anre6psl, obne
ONCKpPETHON obnactm hopMbl 3aKOHOMEPHOCTU TEOPUM
MaTeMaTuKn 1 MaTeMaTU4ECKNX n anrebpbl
MaTemMaTu4eckomn (Mnn) ecTecTBEHHbIX YMeTb: MCMonb30BaTb METOAbI, CMOCOOLI
FOTUKK, Teopum HayK B peLleHns 3agay B npegmMeTHon obnactum
BEPOSATHOCTEN, npodgeccnoHarnbHom BnageTtb: nctodHMKamu nHdopmauuu,
MaTeMaTU4eckomn 0eATeNbHOCTY HaBblkamMy paboTbl C NMTEpPaTypon,
CTaTUCTUKN U NMHOPMALMOHHLIMU CUCTEMaMMU
CnyqanHblx OrlK-1.3 | meeT HaBblkM BbibOpa | 3HaTb: METOAbI PELLUEHNS 3a4aud B
npoLeccos, METOLOB peLleHns obnactn anrebpbl
YUCNEHHbIX 3agay YMeTb: BbloupaTb KOHLUENTyarnbHble
METOAOB, npodeccnoHansHom MeTodbl pewennsa anrebpanyecknx
TeopeTnYEeCcKon [AeATenbHOCTU Ha 3agav
MeXaHWKN B OCcHoBe TeopeTunyecknx | BnageTb: meTogamm camoCTOATENBHOMO
npodeccnoHansHo 3HaHWN 06yyeHns HOBbIM 3HaHNSM 1 cnocobamm
N nesTensHoCcTH MX NpMMeHeHus B obnactu anrebpbl

12. O6bemM AgucuMNUHbI B 3a4eTHbIX eAuMHuuax/yacax B COOTBETCTBMU C YyYE€OHbIM

nnaHom — 15/ 540.
dopma NPoOMEXYTOYHOM aTTecTauun: 3a4€T, IK3ameH

13. TpyAoEMKOCTb N0 BuAam y4yeb6Hon paboThbl:

| Bug yue6Hoit paboTbl

| TpymoemkocTb (Yachl)

ABITAETCA




Mo cemecTpam
Bcero
1 2
AyaNTOpPHbIE 3aHATUSA 264 140 124
B TOM Yucne: nexkumu 136 68 68
npakTuyeckmne 118 68 50
nabopaTtopHble - - -
CamocTosiTenbHas pabota 214 80 134
KoHTponb 72 36 36
UToro: 540 252 288
13.1 CopepxxaHue pa3genoB AUCLUMIIUNHBI:
n/n
Peannsauyus
HanmeHoBaHue pasgena
pasgena CopeprxaHne pasgerna QucLMninHbl ONCUUNMWHBI C
ONCUUNINHBI NMOMOLLIbIO
OHNamH-Kypca,
QYMK *
1. llekunn
1 CucTtembl nuHenHbIX | CucTembl NIMHENHbIX ypaBHeHU 1 MaTpuubl. CTyneHyatble https://edu.vsu
ypaBHEHUN (MeToq CUCTEMbI JIMHENHBLIX YPaBHEHWIA. DKBUBANIEHTHbIE CUCTEMBI .ru/course/vie
laycca) nuHenHbIX ypaBHeHU. MeTop Maycca pelueHnsa cuctem w.php?id=969
NYHENHBLIX YpaBHEHUM. 2
2 [MepecTaHoBKU U MepecTaHoBKN. YeTHOCTb NepecTaHoBKN. TpaHcno3nuum
NnoaCTaHOBKM nepectaHoBku. [Nepexon OT 04HOWM NEPEeCcTaHOBKM K OPYron
npy NOMOLLM TpaHcno3numin. lsameHeHne 4eTHOCTH
nepecTaHoBKN Npu TpaHcnosnuuun. NoactaHoBkn. YeTHOCTb
NOACTaHOBKM.
Y1Cno YeTHbIX NOACTAHOBOK.
3 Onpegenutenu Onpegenutenu matpuy 2-ro u 3-ro nopsaka. Npasuno
Kpamepa. Onpegenutenu maTtpuy n-ro nopsiaka. Ceoncrea
onpegenutenen. CBoNCTBa onpefenuTenen, cBa3aHHbIe C
NMHENHON KOMOMHALMEN CTPOK U TPaHCMOHUPOBaHUEM.
MwuHopbl k-ro nopsaka. Teopema Jlannaca. PasnoxeHue
onpegenutens no ctpoke. Metoapl Bol4MCHEHMSA
onpegenutenen. MNMpaeuno Kpamepa pelueHns cuctem n
YPaBHEHWI C N HEN3BECTHbIMM.
Opyrve noaxodbl K NOCTPOEHUIO Teopun onpeaenuTenen
4 MpocTtpaHcTBo R" KoopanHaTHoe BekTopHoe npocTpaHcTeo R". JluHenHas
3aBUCMMOCTb CUCTEMbI BEKTOPOB. Basnc n paHr cuctemsl
BEKTOPOB. OKBMBANEHTHbIE CUCTEMbI BEKTOPOB.
MognpocTtpaHcTBo. Basnc nognpocTpaHcTea.
5 PaHr matpuubl PaHr matpuupbl. MeTog okanMnsoLwmx MMHOPOB. HaxoxaeHne
paHra matpuubl 1 6asnca cucTteMbl BEKTOPOB NpW MOMOLLIM
anemMeHTapHbIX NpeobpasoBaHui. [ononHeHNe NNMHENHO
He3aBMCUMbIX CUCTEM BEKTOPOB A0 basuca.
6 Cucrtembl NMHenHbIX | KpuTepmmn COBMECTHOCTU CUCTEMbI JIMHENHBLIX YPaBHEHWI B
ypaBHEHUN (paHr TepMuHax paHra maTtpuy,. O6o0LeHne npaeuna Kpamepa Ha
MaTpuLbl) CUCTEMbI M NINHENHBIX YPaBHEHUI C N HEU3BECTHbLIMMU.
CTpyKkTypa MHOXeCTBa peLleHUin OgHOPOAHOMN U
HEeOOHOPOAHOW CUCTEM NNHENHBIX YPaBHEHWIA.
PyHOaMeHTanbHas cuctema peLlueHui.
7 [encteusa c Henctena ¢ matpuuamu. OnpegenuTens NponsBeaeHus
MaTpuLamm. mMaTpuu. MaTpuyHble ypaBHeHus. OBGpaTHas MaTpuua.
O6patHada matpuua. | CeownictBa obpaTHon MaTpuubl. HaxoxaeHne obpaTHom
MaTpuLibl METOAOM 3MeMEHTapHbIX NpeobpasoBaHWi.
Mpasuno Kpamepa. PasnoxeHue matpuu. PaHr cymmbl 1
npov3BegeHne maTpuy,.
8 Mpynnbl 1 Anrebpanyeckme CTpyKTypbl. Buabl anrebpanyeckmx CTpykTyp.
roMoMopn3mbl pynnbl. PaspelummocTb ypaBHeHU B nonyrpynmne.

N3omopdnambl 1 romoMopm3Mbl anrebpanyeckmx CTpykTyp.
CaoictBa romomopdmamoB. [ogrpynnbl. KoHCTpympoBaHue



https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D9692&cc_key=
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nogrpynn. OnucaHne Bcex nogrpynn rpynnbl Z. LiMknuyeckas
rpynna. PasnoxeHue rpynnel no nogrpynne. Teopema
Jlarpanxa. ®aktoprpynna. Teopema Kenu.

KonbLa

Konbuo. Tunel koney,. Mogkonsuo. Fomomopdmamel KoreL,.
XapakrepucTuka nonsi.

10

KomnnekcHbie Yncna

TpuroHomeTpuyeckasa chopma KOMMIEKCHOMO Yncna.
YMHOXeHue, aeneHne, BO3BeEHNE B CTENEHb N N3BMEYEHNE
KOPHS KOMMIEKCHBIX YNCEN B TPUTOHOMETpUYECKoN chopme.
‘pynna KopHen 13 eauHULbI.

11

MHorouyneHbl oT
OfHOW NepeMeHHON

KonbLio MHOrousieHoB OT OQHON NEPEMEHHON.
DyHKLMOHamMbHbIN KU anrebpanyvecknini noaxodbl K MOHATUIO
MHoro4neHa. KopHu

MHorouneHa. CBs3b KOpHEN MHOroYneHa ¢ Aenurensamm
nepBon cteneHn. Yncno KopHen MHorovsieHa Hag obnacTtbio
uenoctHocTu. CoBnaaeHne NOAX0A0B K NMOHATUIO MHOToYeHa
Hag 6eckoHevHON 0bnacTbio LenocTHocTU. KpaTHOCTb KOpHSA
MHoroudsnieHa. PasnoxxeHne Ha MHOXUTENN Hag obnacTblo
LLernocTHoCTU. PasnoxeHne MHOro4nieHa no cTeneHsm
OBy4neHa x-c lNpounssogHas MHoro4sneHa. NoHmxkeHne
KpaTHOCTM KOpHSA npu anddepeHumnposaHum. dopmyna
Tennopa. MHorouneHa Hag anrebpanyeckn 3amMmKHyTbIMU
nonsamn. OcHoBHasi Teopema anrebpol. Popmynel Buera.
MHorouneHbl Hag Nnonem OenCTBUTENbHbIX YMCErT.
PauunoHanbHble KOPHN MHOro4YfeHa ¢ paumMoHarnbHbIMU
KoadhchuumeHTamn. 'paHnLbl KOPHEN MHOroYNeHa.
HaxoxgeHune koHelr mHorouneHoB (cpopmyna KapaaHo,
Teopema Abens u Manya). TeopeMbl 0 yncne
OENCTBUTENbHBLIX KOPHEW MHOroYSieHa ¢ AeNCTBUTENbHbLIMA
KoachdmumeHTamun. [leneHme MHOrousieHa Ha MHOMOUITEH C
ocTaTKoM, HanbonbLUMA 0bLWWIA AenUTeNb MHOTOYEHOB.
Anroputm EBknuaa. B3aMMHO NpoCTble MHOrOYNEHbI.
PasnoxeHne MHorodneHa Ha HenpuBoAMMbIe Hag Nofem
MHOXUTENN.

12

MHorouyneHbl ot
HEeCKONbKNX
nepeMeHHbIX

KonbLio MHOTOUNEHOB OT HECKOJIbKUX NEPEMEHHbIX.
CummeTpuryeckme MHoro4sneHbl. OCHOBHas Teopema Teopun
CUMMETPUYECKUX MHOTOYSIEHOB.

13

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTBa. JInHeHasi 3aBUCUMOCTb CUCTEM
BEKTOpPOB. Basnc n pasmepHOCTb NMMHENHOrO NPOCTPaHCTBA.
KoopavHatbl BekTopa B 3agaHHoM 6asuce. Msomopdunam
BEKTOPHbIX NPOCTPaHCTB. M30MOppHOCTL KOHEYHOMEPHbIX
NPOCTPaHCTB OAMHAKOBOW pasmepHocTu. MaTpuua nepexoaa
OT ogHoro 6asuca k gpyromy. lNpeobpasoBaHue KoopanHaT
BEKTOPOB NP M3MeHeHnn 6asunca. NognpocTpaHCcTBO
BEKTOPHOro npocTpaHcTea. JInHenHaa obonoyka n paHr
cucTeMbl BEKTOPOB. lMNepeceyeHne n cymma nognpocTpaHCTB,
npsimasi cymma noanpocTpaHCTB.

14

JInHenHble
oToOpaxeHust

JInHenHble 0TOBPaKeHUSA BEKTOPHBLIX NPOCTpaHCTB. MaTtpuua
nuHenHoro otobpaxeHusi. UlameHeHne maTpuLbl FIMHENHOrO
oTobpaxeHus Npu nepexoae K Apyrum 6asmcam. [encteusd ¢
NMHeNHbIMU oToBpaXeHUsaMN. MNPOCTPaHCTBO NMHENHbIX
oTobpaxeHuin. Agpo 1 obpas NMHENHOro 0ToBpaXeHus, Nx
pasmMepHocTU. JInHeriHble onepatopbl. O6paTHbI oneparop,
yCcrioBue cyLLecTBoBaHUSA 06paTHOro oneparopa.
CobcTBEHHbIE BEKTOPBI Y COBCTBEHHbIE 3HAYEHUS.
Xapaktepuctnyeckuim MHorodneH. Teopema MamunnbToHa-
Kanu. MiHBapuaHTHbIe nognpocTpaHcTea. KpuTtepui
AnaroHanMsmpyemocT MatpuLbl

NNHENHOro onepaTopa.

15

>KopoaHosa dopma
onepartopa

>KopaaHoBsa knetka. >KopgaHoBa matpuua. KopHeBble
nognpocTpaHcTea. PasnoxeHne NnpocTpaHcTBa B NPsSIMyto
CYMMY LMKIMYECKMX KOPHEBBIX MOANPOCTPaHCTB. Teopema o
YXOpAaHOoBOW HopMaribHOW chopmMe MaTpuLbl TIMHENHOrO




onepaTtopa B KOMIMSIEKCHOM W B BELLLECTBEHHOM NPOCTPaHCTBE.
EQMHCTBEHHOCTL XXOP4AHOBOW HOpMaribHOM hopMbl.

16

BunuHenHblie n
KBagpaTUYHbIe

dopMbI

BunuHeriHble copmbl. MaTpuua GunmHenHon dpopmbl.
CuMMeTpuryecKkme 1 KOCoOCMMMETpUYeckme bunuHenHble
dopwmbl. KBagpaTtnuHble dopmbl. MeToabl JlarpaHka n Axkobu
npuBedeHns kBagpaTn4Hon opMbl K KAHOHUYECKOMY BUAY.
3akoH uHepumun. MNonoxntensHo onpegeneHHsie opMbl.
Kputepuin Cunbeectpa. NpuBeaeHue napbl KBagpaTUYHbIX
OpM K KaHOHUYeCKOMY BUAY. BunuHeriHble 1 KkBagpaTuyHble
dOpMbl Ha KOMMIIEKCHOM NPOCTPaHCTBE.

17

EBknnaosbl n
YHUTapHbIE
npocTpaHcTBa

EBKNnAoBbI M yHUTapHbIE BEKTOPHBIE NPOCTPaHcTBa. [AnnHa
BEKTOpa, yron mexay Bektopamu. HepaeeHcTBo Kowwm-
ByHsikoBckoro. OpToHOpMUpOBaHHbIe Gasucekl. [Npouecc
opToroHanuasauum pama-lUmnara. Onpegenvtens pamva.
OpToroHanbHoe gononHeHue. Npoekunst BeKTopa Ha
noAanpocTpaHcTBo. Mi3oMopdmamM eBKNMAOBLIX U YHUTAPHbIX
NpocTpaHCcTB. JInHenHble hyHKUMOoHanbl. ConpsiKeHHoe
npoctpaHcTBo. ConpsikeHHbIM 6a3nc. JInHenHkbIn oneparop,
COMNPSHKEHHBIN K AaHHOMY. CUMMETPUYECKME U S3PMUTOBBI
nHenHble onepaTopsl, ux cnekTp. CyllecTBoBaHne
COBCTBEHHOro OPTOHOPMUPOBaHHOIO Gasnca. OpToroHanbHbIe
W YHUTapHbIE NIMHENHbIE OnepaTopbl, KAHOHNYECKMA Gasnc
ons H1x. PasnoxeHne HeBbIpOXAEHHOro JIMHENHOrO
onepatopa B NPOV3BEAEHNE MOSOXKUTENBHOIO U
n3omeTpudeckoro onepatopa. lNpnBegeHne KBagpaTuyHom
(spmmToBOI) hOpMBI K

rnaBHbIM OCSAM.

18

AddurHHbIE
NPOCTPaHCTBa U
apduHHLIE
oTobpaxeHus

AdpurHHBbIE N adbdbMHHBIE EBKNNOOBLI MPOCTPAHCTBA.
Cuctembl koopamHart. INnockocTy B adhpMHHOM NpPOCTPaHCTBE,
cnocobbl Ux 3agaHus. PaccTosiHie mexay Todkamu
€BKNnaoBa NpocTpaHcTBa. PaccTosiHue OT TOYKM A0
nnockoctn. O6bemM B €BKNMAOBOM NpocTpaHcTBe. O6bem
napannenenunega v onpegenutens pama. ApdpuHHbIE
OoTOOpaxeHus, Nx 3anuckb B koopanHaTax. PasnoxeHue
acpdmHHOro npeobpaszoBaHus B npom3BedeHne casura u
npeobpa3oBaHuns, OCTaBMSAOLLEro Ha MECTe TOYKY.
"eomeTpuyecknin cmbicn onpegenutens adpuHHOro
npeobpasoBaHus. [BMKeHNa eBKNMaoBa NPOCTPaHCTBa.
Knaccudpmkaumsa gemxeHnin. Kagpuku (runepnoBepxHOCTU
BTOpOro nopsgka) B adhdMHHOM NPOCTPaHCTBeE.
Knaccudmkauna ksagpuk B adppuHHON 1 eBKNNO0BOM
reomeTpusax. HeBbIpoXXaeHHble LieHTparbHble KBaapuKu.
KaHoHu4yeckue n umnnmHapuyeckne KBagpukm.
AcumnToTnyeckne HanpasneHus. [eomeTprnyeckne cBomncTBa
rnaBHbIX OCen annunconga.

2. MpakTnyeckne 3aHATUA

Cuctembl NMNHENHbIX
ypaBHEeHW (MeTopg

Maycca)

CucremMbl NIMHENHBbIX YpaBHEHUI 1 MaTpuubl. CTyneH4atble
CUCTEMbI JIMHENHbIX YPaBHEHWIA. OKBMBANEHTHbIE CUCTEMbI
NHENHbIX ypaBHeHu. MeTopq Maycca pelueHnst cuctem
JNIMHENHbIX YPaBHEHUN.

lMepecTaHoBKU U
NOLCTaHOBKM

lMepecTaHoBKU. YeTHOCTb NepecTaHoBKN. TpaHcno3nuum
nepecTtaHoBku. Nepexon OT 04HOW NepecTaHOBKU K APYron
npwv NOMOLLM TpaHcno3nuuin. isameHeHne YeTHoCTH
nepecTaHoOBKM Mpu TpaHcno3nuun. NMoacraHoBkn. YeTHOCTb
NoACTaHOBKN.

Yncno YeTHbIX NOACTaHOBOK.

Onpepenutenu

Onpepenutenu matpuy 2-ro n 3-ro nopsigka. lNpaeuno
Kpamepa. Onpegenutenn matpuy, n-ro nopsigka. CBonctea
onpegenutenen. CBoMcTBa onpegenuTenemn, cBa3aHHble C
NMHENHON KOMBMHaLUMEN CTPOK U TPAHCMOHMPOBAHMEM.
MwuHopsb! k-ro nopsigka. Teopema Jlannaca. PasnoxeHune
onpegenutens no ctpoke. Metofgp! BbIMUCIEHMS

https://edu.vsu
.ru/coursel/vie
w.php?id=969
2

https://edu.vsu
.ru/coursel/vie
w.php?id=121
35
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onpegenutenen. MNMpaeuno Kpamepa pelueHns cuctem n
YPaBHEHUIN C N HEU3BECTHbLIMM.
[pyrne nogxodbl K NOCTPOEHMIO TEOPUM onpedenuTenen

MpocTtpaHcTBO R"

KoopanHaTHOe BeKTOpHOE npocTpaHcTBo Rn. JluHenHas
3aBMCUMOCTb CUCTEMbI BEKTOPOB. Basnc n paHr cuctemsol
BEKTOPOB. OKBUBANEHTHbIE CUCTEMbI BEKTOPOB.
MognpocTtpaHcTBo. basuc nognpocTpaHcTea.

PaHr matpuubl

PaHr matpuubl. MeTon okanMnsaoLwmnx MMHOpoB. HaxoxaoeHne
paHra matpuubl 1 6asuca cucTtembl BEKTOPOB MPY MOMOLLM
aneMeHTapHbIX Npeobpa3oBaHnin. [JONonHeHNe NMHENHO
He3aBUCUMMbIX CUCTEM BEKTOPOB A0 Hasuca.

CncTtemMbl NIMHENHbIX
ypaBHEHUN (paHr
MaTpuLbl)

Kputepun coBMECTHOCTM CUCTEMBI NIMHENHBLIX YPaBHEHUN B
TepMuHax paHra matpul,. O6obuieHne npaeuna Kpamepa Ha
CUCTEMbl M MNUHENHBIX YPaBHEHUIN C N HEM3BECTHLIMM.
CTpyKkTypa MHOXeCTBa peLleHuin 0qHOPOAHON U
HEOAHOPOAHON CUCTEM NIMHENHBIX YPaBHEHUNA.
PyHaaMeHTanbHas CMCTEMA PELLEHUN.

Dencteusa c
MaTpuLamm.
O6paTtHasa maTtpuua.

Henctena ¢ matpuuamu. OnpegenuTens Npov3BeaeHNs
mMaTpuu. MaTtpuyHble ypaBHeHus. OGpaTtHasi MaTpuua.
CaoiicTBa obpaTHON MaTpuubl. HaxoxaeHne obpaTHom
MaTpuLbl METOOOM 3fIEMEHTapHbIX Npeobpa3oBaHuUA.
Mpasuno Kpamepa. PasnoxeHue matpuu. PaHr cymmbl 1
npounseeaeHne MmaTpul.

Mpynnbl n
romomopdm3mbl

Anrebpaunyeckne CTpykTypbl. Buabl anrebpanyeckmx CTpykTyp.
Mpynnbl. PaspelummocTb ypaBHEHUI B nonyrpynne.
N3omopdnambl 1 romomopcmamMbl anredpanyeckmx CTpykTyp.
CaovictBa romomopmnamos. [Nogrpynnel. KoHCTpympoBaHue
noarpynn. Onucanne Bcex nogrpynn rpynnsl Z. Linknuyeckast
rpynna. PasnoxeHue rpynmnbl No noarpynne. Teopema
Jlarpanxa. ®akToprpynna. Teopema Kenu.

Konbua

Konbuo. Tunel koney,. MNogkonsuo. FomomMopdmamel konedw,.
Xapaktepuctuka nonsi.

10

KomnnekcHble yncna

TpuroHoMeTpudeckas hopma KOMNMAEKCHOro Yymcna.
YMHOXeHue, aeneHne, Bo3BeeHUe B CTEMNEHb U U3BMeYeHne
KOPHS KOMMEKCHbIX YUcen B TPUrOHOMETPUYECKON dhopme.
pynna KopHew 13 eguHnLbI.

11

MHorouyneHbl ot
OQHOW NepeMeHHON

KonbLo MHOro4neHoB OT OOHON NEPEMEHHON.
@DyHKLMOHamMbHbBIN 1 anredpanyecknini Nogxoabl K MOHATUIO
MHoro4neHa. KopHu

MHoro4neHa. CBA3b KOPHEN MHOrOYNIeHa ¢ 4eNUTensamMm
nepBon cteneHn. Yncro KopHer MHoro4nieHa Hag obnacTbto
uenoctHocTu. CoBnageHne NOAX0AO0B K NMOHATUIO MHOrOY1eHa
Hag 6eckoHeYHOoN 0bnacTbio LEeNOCTHOCTU. KpaTHOCTb KOPHS
MHorousieHa. PasnoxeHne Ha MHOXUTENM Hag 06nacTbio
LenocTHocTu. PasnoxeHne MHOrodneHa no cteneHsam
OBy4neHa x-c NpounssogHas MHorouneHa. NoHnxeHne
KpaTHOCTM KOpHSA npu guddepeHumnposaHnmn. dopmyna
Tennopa. MHorouneHa Hag anrebpanyeckn 3amMmKHyTbIMU
nonsamn. OcHoBHasi Teopema anrebpbl. Popmynbel Buera.
MHoro4neHsl Hag nonem AeNCTBUTENbHbBIX YACEN.
PaunoHanbHble KOPHWM MHOTOYNIEHA C paLMOHarbHbIMM
KoahdumumeHTamn. 'paHnLbl KOPHEN MHOFOYIEHA.
HaxoxgeHune koHel mHorouneHoB (cpopmyna KapaaHo,
Teopema Abens u Manya). Teopembl 0 ynicne
0EeNCTBUTENbHbIX KOPHEN MHOrOYIeHa C 4ENCTBUTENbHLIMA
KoahdmumeHtTamn. [leneHne MHoOroyrieHa Ha MHOMO4SEH C
OCTaTKOM, HanbonbLUMA OOLWMIA AenUTENb MHOMOYIEHOB.
Anroputm EBknnga. B3aanMHO NpoCTbl€ MHOMOYSIEHbI.
PasnoxeHne MHOrodneHa Ha HenpMBOAMMbIE Haf Nofem
MHOXUTENW.

12

MHorouyneHbl oT
HECKOIbKUX

Konbuo MHOro4neHoB OT HECKOMNbKNX MePEMEHHbIX.
CumMmmeTpuyeckune MmHorouneHsl. OCHOBHasi TeopemMa Teopum




nepemMeHHbIX

CMMMETPUYECKMNX MHOIo4J1IeHOB.

13

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTBa. JInHeHasi 3aBUCUMOCTb CUCTEM
BEKTOpPOB. Ba3nc n pasmepHOCTb NMMHENHOro NPOCTPaHCTBA.
KoopauHatbl BekTopa B 3agaHHoM 6asuce. Msomopdnam
BEKTOPHbIX NPOCTPAHCTB. /130MOPHOCTb KOHEYHOMEPHbIX
NPOCTPaHCTB OAUHAKOBOW pasMepHOCTU. MaTpuua nepexoaa
oT ogHoro 6asuca k apyromy. Npeobpa3oBaHne KoopanMHaT
BEKTOPOB Npu n3meHeHun 6asmca. MognpocTpaHcTBO
BEKTOPHOro NpocTpaHcTBa. JInHerHasi 060moyka u paHr
cucTeMbl BEKTOPOB. NepeceyeHne n cymma nognpocTpaHCTB,
npsiMasi cymma noanpocTpaHCTB.

14

JInHenHble
oTOoOpaxeHust

JInHeliHble oTOBpaXxeHnst BEKTOPHbIX MpOoCcTpaHcTB. MaTpuua
NMHEWNHOro otobpaxeHus. NameHeHne MaTpuLbl IMHEAHOTO
oTobpaxkeHus Npu nepexoae K gpyrum 6asmcam. [lenctems c
NMHENHBLIMU OTOOPaXXeHNsIMU. NPOCTPAHCTBO NIMHENHBIX
oTOoOpaxeHn. Aapo n obpas NMHENHOTO OTOBPaXKEHUST, UX
pa3mepHocTu. JInHenHble onepatopbl. OBGpaTHbIA onepaTop,
ycrnoBme CylLLlecTBOBaHMs obpaTHoro oneparopa.
Cob6CcTBEHHBIE BEKTOPBLI U COBCTBEHHbIE 3HAYEHNS.
Xapaktepuctudeckuii MHorovneH. Teopema MaMunbTOHa-
Kanun. MiHBapumaHTHbIe nognpocTpaHcTea. Kputepun
AnaroHanMampyemocT MmatpuLbl

NMHENHOro onepaTopa.

15

>KopaaHosa copma
onepaTopa

>KopaaHoBa knetka. >KopgaHoa matpuua. KopHeBbie
nognpocTpaHcTBa. PasnoxeHne NnpocTpaHCcTBa B NPSMYHO
CYMMY LIMKITMYECKMNX KOPHEBBIX MOAMNPOCTPaHCTB. Teopema o
XOopOaHoBOW HopMarbHOW hopMe MaTpuLbl IMHENHOTO
onepatopa B KOMMMEKCHOM U B BELLLECTBEHHOM NPOCTPaHCTBE.
EOWHCTBEHHOCTL XOpAAaHOBOW HOpMarbHON hopMbl.

16

BunuHenHblie n
KBagpaTUYHble

hopMbI

BunuHeriHble copmbl. MaTpuua GunmHenHon dopmbl.
CuMMeTpUrYecKme 1 KOCOCMMMETpUYecKMe bunuHenHble
dopwmbl. KBagpaTtnuHble dopmbl. MeToabl Jlarpanxka n Axkobu
npuBedeHns kBagpaTnu4Hon opMbl K KAHOHUYECKOMY BUAY.
3akoH nHepumn. MNMonoxuTenbHoO onpegeneHHbie QopMbl.
Kputepuin CunbBecTtpa. MNpuBeageHne napbl KBagpaTUYHbIX
dOpM K KaHOHUYEeCKOMY BUAY. BunuHenHble 1 KBagpaTuyHble
dopMbl Ha KOMIMIIEKCHOM NPOCTPaHCTBE.

17

EBknnaosbl n
YHUTapHbIE
npocTpaHcTBa

EBKNMOOBLI M yHUTapHbIE BEKTOPHbIE NPOCTPaHCTBa. [AnnHa
BEKTOpa, yron mexay Bektopamu. HepaeeHcTBo Kowwm-
ByHsikoBckoro. OpToHOpMUpoOBaHHbIe Gasucel. NMpouecc
opToroHanmsaummn pama-lWmngra. Onpegenutens Mpama.
OpToroHansHoe gononHeHue. Npoekumst BekTopa Ha
noanpocTpaHcTeo. Mi3omMopdmam eBKNnAoBbIX U YHUTAPHbIX
NPocCTpaHCTB. JIMHeNHbIe yHKUMOHanbI. ConpspkeHHoe
npocTpaHcTBo. ConpsibkeHHbIn 6a3unc. JInHenHbIM onepartop,
CONPSXEHHBIN K AaHHOMY. CUMMETPUYECKME U 3PMUTOBLI
NHeNrHbIe onepaTtopbl, Ux cnekTp. CyllecTBoBaHMe
COBCTBEHHOro OPTOHOPMUPOBaHHOrO 6asnca. OpToroHanbHble
N YHUTapHbIE NIMHENHbIE ornepaTopbl, KAHOHUYECKMIA 6asuc
ans Hux. PasnoxeHne HeBbIPpOXOEHHOIO JIMHENHOIO
onepatopa B Npov3BeAEHNE MOSNOXUTENBHOTO U
M3oMeTpu4eckoro oneparopa. lNpueeneHne kBagpaTnyHoOm
(spmmToBOI) hOpMBI K

rnaBHbIM OCSAM.

18

AdpuUHHBLIE
NPOCTPaHCTBa U
apuHHbIE
oTobpaxeHus

AdpurHHBIE 1 adhMHHbIE EBKNNOO0BLI MPOCTPAHCTBA.
Cucrembl koopamHaTt. INnockocTy B adhpuHHOM NPOCTpaHCTBe,
cnocoObl Ux 3agaHus. PaccTosiHie mexay Todkamu
€BKNnaoBa NpocTpaHcTBa. PaccTosiHue OT TOYKU A0
nnockoctn. O6bem B €BKNMAOBOM NpocTpaHcTBe. O6bem
napannenenunega v onpegenutens 'pama. AddnHHbIE
oTobpaxeHus, Ux 3anncb B kKoopanHaTax. PasnoxeHne
adhpmHHOro npeobpasoBaHnsi B NpoM3BeAEHME caBura
npeobpa3oBaHus, OCTaBMSIOLLEro Ha MECTE TOYKY.




"eomeTpuyecknin cmbicn onpegenuTens adpuHHOro
npeobpasoBaHusi. [IBUXeHWs1 €BKNMAOBA NPOCTPaHCTRA.
Knaccudpmkaumsa gemxkennii. Ksagpuyku (rmnepnoBepxHOCTH
BTOPOro nopsgka) B acdhdMHHOM NPOCTPaHCTBE.
Knaccudukaums kBagpuvk B adpmMHHON 1M eBKNNOOBON
reoMmeTpusix. HeBbIpOXXAEHHbIE LIeHTpanbHble KBagpUKK.
KaHoHun4eckne 1 LmnmHapuyeckne KBagpuku.
AcMMNTOTUYECKME HanpaBneHnd. feomeTpuyeckne CBONCTBa
rnaBHbIX OCen annuncouna.

13.2 Paspgenbl AUCLUUNIIUHBbI U BUAbI 3aHATUNA:

No Buabl 3aHsaTMI (4acoB)
- HanmeHoBaHue pasgena gucumnimHbl Mpaktu- | Jlabopa- | CamocTosiTens-
n/n Jlekunmn Bcero
YeckMe | TopHble Has paboTa
1 CurcTeMbl NIMHENHbIX YpaBHEHUM 8 8 12 28
2 [MepecTaHOBKM M NOOCTAHOBKM 2 2 6 10
3 Onpepenutenu 10 10 20 40
4 MpoctpaHcTeo R" 4 4 6 12
5 PaHr matpuupl 4 4 6 12
6 CuncTeMbI NIMHENHBIX YpaBHEHWI (paHr 4 4 6 12
MaTpuubl)
7 HewncTteus ¢ matpuuammn. ObpaTHas 8 8 10 26
mMaTpuua.
8 pynnbl 1 roMoOMOpPdM3MbI. 10 6 10 26
9 KonbLa. 4 4 4 12
10 | KomnnekcHble yucna 4 6 8 18
11 MHoroyneHbl OT 04HON NEPEMEHHOMN 12 10 10 32
12 MHoro4neHbl 0T HECKOMbKUX NEPEMEHHbIX. 2 2 8 12
13 | BekTopHble NpOCTPaHCTBA. 14 10 26 50
14 | JluHenHble oTOBpaXeHus. 14 8 24 46
15 | XopgaHoBa dopma oneparopa. 8 4 10 22
16 | bunuHenHble 1 KBagpaTuyHble hOpPMbI. 10 10 18 38
17 EBKNMMAOBbLI N YHUTApHbIE MPOCTPAHCTBA. 10 16 18 44
18 | AdpdurHHBIE NpocTpaHcTBa U addPUHHLIE 8 > 12 29
oTOBpaxeHus.
Ok3ameH 36
Utoro 136 118 214 540

14. MeTogn4yeckune ykasaHuA Ansa odyyarowmxcsa Nno 0CBOGHUIO AUCLUNIIUHDI

B npouecce npenogaBaHus OUCUMUNIIMHBI UCMNOMNB3YIOTCA Takue BuAbl y4ebHon paboTbl, Kak
nekunmn, npakTU4eckne 3aHATUSA, a Takke pasfuyHble BuObl CaMOCTOATENbHOW paboThbl
obyyarwmxca, Ha kotopyto otBoautca 80 yacoB B nepBoM cemectpe 134 yaca BO BTOPOM
cemecTpe. CamocToaTenbHaa y4yebHas OesaTenbHOCTb CTYAEeHTOB Mo gucuuninHe «Anrebpa»
npegnonaraetr u3ydeHne pekoMeHayemou npenogaBaTtenemM nurepatypbl MO  Bonpocam
NPaKTUYECKMUX 3aHATUN, CaMOCTOSTENbHOE OCBOEHME MOHATUMMHOrO arnnaparta U NoaroToBKy K
TEKywmMm aTtTecTaumsiMm (KOHTPONbHOW paboTe M BLINMOMHEHWUIO MPAKTUYECKUX 3agaHuin). Ha
NeKUMAX pacckas3blBaeTCs TEOPEeTUYECKUA MaTepuari, Ha NPaKTUYEeCKUX 3aHATUMAX peLuarTcs
npMMepbl N0 TEOPETUYECKOMY MaTepuany, NPOYNTaHHOMY Ha NEKUUsIX.

Mpn wu3ydeHnn kypca «Anrebpa» obydawwmmca crnegyetT BHUMATENbHO chnywatb U
KOHCNEKTUpoBaTb Martepuars, usnaraemblil Ha ayguTOPHbIX 3aHATUAX. Bonpocbl ayauMToOpHbIX
3aHATUM 0b6CyXXOalTCa Ha 3aHATUAX B BMAE YCTHOro onpoca — WHAMBMAYANbHOMO MU
PpoHTaneHOro. B xoae ycTHOro onpoca BbISIBASKOTCS AeTanu, KOTopble N0 KaKMM-TO NpuUYnHam
oKasanucb HeAOCTaTOYHO OCMbICIIEHHBIMU CTyAEHTaMM B Xo4e Y4eOHbIX 3aHATUA. Tem cambiM
ONpoC BbIMOMHAET BaxHenwmne oby4vatollyo, pasBMBaOLLYI0 U KOPPEKTUPYIOLLYIO (YHKUMU,
No3BONAET CTyAeHTaM ydecTb HepopaboTkm M usbexatb MX NpU NoAroTOBKE K 3a4yeTy MU
9K3aMeHy.



Bce BbinonHsemble CTygeHTaMW CaMOCTOATENbHO 3adaHusa  (BbINOMIHEHME KOHTPOMbHOM
paboTbl) noanexar nocrneaylwen npoBepke npenogasatenemM. Pesynbrartbl TeKywwmnx
aTTecTauun y4uTbiBalOTCA npenogaBaTeneMm npu NpoBefeHUM MPOMEXYTOYHOW aTTecTauuu
(3a4éta n ak3ameHa). [ns NOHMMaHUA N KaYEeCTBEHHOro YCBOEHUSA NpeaMeTa pekoMeHAyeTCs
cnegywowiasa nocnegosaTenbHOCTbL AENCTBUN.

1. Mocne kaxgow nekuum CcTyaeHTaMm pekoMeHayeTca noapobHO pasobpaTb NpoYUTaHHbIN
TeopeTUYeCcKnn MaTepumar, BblydnTb BCe ornpeaeneHns n opMynmpoBku TeopeMm, pasobpaTb
npMMepbl, pelleHHble Ha nekuuun. [lepen cnepyowen nekunn obasaTenbHO MNOBTOPUTL
MaTepvan npeablayLen nekumn.

2. lNpun noarotoBke K MNPaKTUYECKUM 3aHATUAM MOBTOPUTb OCHOBHbIE MOHATUS MO Temaw,
n3y4nTb Npumepsbl. Pelwwasa 3agayun, npegBapuTenbHO NOHATL, KakoW TEOPETUYECKUIA MaTepuman
HY)XHO Mcnonb3oBaTb. HameTuTb nnaH pelweHus, nonpoboBaTb Ha €ro OCHOBE peLnTb
NpakTU4ecKkne 3agadun.

3. Bce Heobxogumble ONS YCBOEHMS Kypca MaTtepuarnbl pasMeLleHbl Takke Ha cauTe
dakynbTeTa https://math.vsu.ru/wp/?page_id=937.

15. NepevyeHb OCHOBHOM U AONONHUTENBHON NUTEpPaTypbl, PECYPCOB UHTEPHET,
Heo6XxoaAUMbIX ANA OCBOEHUA ANCLUMIINHbI

a) OCHOBHas nuMTeparypa:

Ne n/n NcTouHuK

1 Koctpuknn A.W. Beegenne B anrebpy : y4eb. ans By3oB : B 3 4./ A.N.KocTpukmH.-M.: dunsmarnur,
2009.-4.1. OcHosbl anrebpbl. — 271 c.
Koctpukun A.N. BeegeHne B anredpy : yd4eb. ans By3oB : B 3 4./ A.W.KocTpukuH.-M.: duamatnur,
2009.-4.2. JlnHerHasa anrebpa. — 367 c.

2

6) OONoNHUTEeNnbHaga nuteparypa:

Ne n/n NcTouHuK

3 Kypow A.I'. Kypc Bbicwen anrebpbl: yd4eb. gnd CTyAeHToB By3oB, 00y4. MO CneumanbHOCTAM
“Martematuka’, “NpuknagHas matematuka’/ A.I.Kypow.-Cl16.: Jlanb, 2004. — 431 c.

4 dapnees [.K. Nlekunn no anrebpe: y4eb. nocobme gns sysos/ O.K.®agnees.-Cl6.:JlaHb, 2004.— 415 c.

Koctpukun A.N. BeegeHne B anrebpy : y4eb. ansa By3oB : B 3 4./ A.N.KocTpukuH.-M.: duamatnur,

5 2000.4.3. OcHoBHble CTPYKTYpbl anrebpbl. — 272 c.
6 Bopesuy 3. U. Onpegenutenu n matpuubl : yiuebHoe nocobue / 3.U. bopesny .— U3g. 4-e, ctep. —
CI6. [v gp.] : Jlanb, 2004 .— 183, [1] c.
Beknemnwena J1.A. COOpHMK 3agady no aHanuTUYEeCKOM reoMeTpum u nuHenHom anrebpe: y4eo.
7 nocobune gns crygeHTtos By3oB/ J1.A.beknemunwera, A.lO.MeTtposun, H.AMybapos.-M.: Hayka, 1987.-
494 c.
8 MpockypsikoB WN.B. C6opHMK 3agay no nnHenHon anrebpe: y4eb. nocobne anst cTyaeHToB mM3nKo-Mar.
cneumanbHocTel By30B / V.B.pockypsikos.-M.: J1ab. 6asosbix 3HaHui, 2002. — 382 c.
UnbuH B. A. JluHenHas anrebpa : yuebHuk onsa ctya. doua. cneunanbHOCTEN U cneumnanbHOCTH
9 "MpuknagHan matemaTtuka" / B. A. UnbuH, 3. I. MNMo3Hsak .— U3g. 6-e, ctep.— M. : duamarnut, 2004.—
278 c.
®epnopuyk B. B. Kypc aHannTuyeckon reoMeTpmum 1 nnHernHon anrebpsbl : Y4yebHoe nocobue ansi ctya.
10 MeXx.-MaT. cneumanbHocTen yH-ToB / B. B. ®epopuyk .— 2-e n3a., ucnp. — M. : sg-so HL| SHAC,

2001 .— 327, [1] c.

MoctHukoB M. M. JInHenHasa anrebpa 1 auddepeHumnansHasi reometpus : YuebHoe nocobue ans cTya.
11 BY30B, 00y4.no crneuunansHoctn "Matematuka" / M.M. MocTtHukoB .— M. : "Hayka" 'maB. pea. ¢ms.-mar.
nnt-pbl, 1979 .— 311,[1]c.

MocTthmkoB M. M.JluHelHas anrebpa : YuyebHoe nocobue ansi cTyg. By30B, 00y4.Mo cneumansHOCTK

12 "Matematuka" / M.M. MNocTHukoB .— M. : "Hayka" [naB. peg. ¢wma.-mat. iuT-pbl, 1986 .— 400 c.
Wwnnoe I'. E.Matematnyeckuin aHanus : KoHe4HoMepHbIe NMHEHbIEe NpoCcTpaHCcTBa: Y4eb. nocobne

13 . .
ang crya.yH-tos .— M. : Hayka: ®uamatnut, 1969 .— 432 c.

14 lonosuHa J1. .JInHenHasa anrebpa n HekoTopble ee NPUNOXeHNs : ydebHoe nocobue ans cTyd. BTy30B
/ JILW. TonoeuHa .— M. : Hayka, 1985 .— 392 c.

15 Edwmmos H. B.JluHenHas anrebpa n mHoromepHas reometpusi / H. B. Ecdoumos, 3. P. Po3eHOopH .— 3-e

nag., ctep. — M. : dusmatnut, 2004 .— 463, [1] c.
16 Xanmouu .. KoHeyHoMepHble BeKTOpHbIe nNpocTpaHcTea / 1. Xanmou ; nep. ¢ aHm. [.9. Bopucosa,



https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=

[.A. Pankoa .— M. : ®dusmarnmr, 1963 .— 262, [1] c.

C6opHuk 3agad no anrebpe / B.A. AptamoHoB, F0.A. BaxTypuH, 3.b. BuHGep ; nog pea. A.W.
KocTpukunHa .— 3-e u3a., ucnp. u gon. — M. : duamarnut, 2001 .— 463 c.

WNkpamos X. [. 3agayHuk no nuHeriHon anrebpe : ydebHoe nocobue / X.[. Nkpamos ; nog pea. B.B.
BoeBoanHa .— U3ga. 2-e, ucnp. — CI16 ; M. ; KpacHogap : JlaHb, 2006 .— 319 c.

MpockypsikoB WN.B. C6opHMK 3agay no nnHenHon anrebpe: y4eb. nocobune ans cTtygeHToB huanko-mar.
cneumanbHocTen By30B / U.B.Ipockypsikos.-M.: J1ab. 6a3oBbix 3HaHui, 2002. — 382 c.

dapnees [O.K. 3agaum no Beicwen anrebpe: yveb. nocobue Onsi CTyoeHTOB By30B, 0Oy4. no mar.
cneunansHocTam/ [.K.®apaees, N.C.ComuHcknin.-Cl16.: JlaHb, 2004 .-287 c.

17

18

19

20

B) Ga3bl AaHHbIX, I/IH(*)OpMaLLI/IOHHO-CI'IpaBOLIHbIe N NMONCKOBbIE CUCTEMbI.

Ne n/n NcTouHuK
21 http://www.lib.vsu.ru - anekTpoHHbIn katanor 3HB BI'Y

22 OBC «YHuBepcuteTckas bnbnmorteka oHNamH»

23 https://math.vsu.ru/wp/?page _id=937 — Cant cpakynbreTa

16. NepeyeHb y4eOHO-MeTOANYECKOro obecnevyeHUs Ansi CaMOCTOATENIbHON paboThl

Ne n/n UcTouHMK

1 Kypow A.I'. Kypc Bbicwen anrebpbl: ydyeb. onsg CTygeHTOB By30B, 00y4y. MO cheumanbHOCTAM
“Matemartuka’, “lNpuknagHas matematuka’/ A.l.Kypow.-CI16.: JlaHb, 2004. — 431 c.

2 dappees [.K. Jlekunun no anrebpe: y4eb. nocobme ans Bysos/ [.K.®agnees.-Cl16.:J1aHb, 2004.— 415 c.

3 Koctpuknn A.V. Beegenne B anrebpy : y4eb. ans By3oB : B 3 4./ A.N.KocTpukuH.-M.: dnsmarnur,
2000.-4.3. OcHoBHble CTPYKTYpbI anredpbl. — 272 c.

4 Bopeenu 3. WN. Onpegenntenn n matpuubl : y4ebHoe nocobue / 3.U. Bopesud .— N3a. 4-e, cTtep. —
ChNo. [v gp.] : NaHb, 2004 .— 183, [1] c.
Beknemnwesa J1.A. COOpHVMK 3agay No aHanMTUYECKOW reoMeTpum u nuHenHom anrebpe: ydeb.

5 nocobuwe gnsa crtygeHtoB By3oB/ JI.A.Beknemuwesa, A.HO.MeTposun, H.AHyGapos.-M.: Hayka, 1987 .-
494 c.

6 MpockypsikoB W.B. C6opHMK 3agay no nnHenHon anrebpe: y4eb. nocobune ans cTtygeHToB huanko-mar.
cneumanbHocTen By30B / U.B.Ipockypsikos.-M.: J1ab. 6a3oBbix 3HaHui, 2002. — 382 c.

7 MonoxeHne 06 opraHM3auum CcaMoCTOATENbHOM paboTbl  obydvawwmuxca B BopoHexckom
rocyapCTBEHHOM YHUBEpPCUTETE

17. MaTepunanbHO-TeEXHUYECKOe obecneyeHre AUCLUNITUHBI:

AncumnnuHa MoXeT peanu3oBbiBaTbCSA C MPUMEHEHMEM OUCTaHLUMOHHbLIX 0Bpa3oBaTenbHbIX
TEXHOSOrMn, Hanpumep, Ha nnatgopme «ANeKTPOHHbIN yHuBepcuteT BIY »
(nttps://edu.vsu.ru/course/view.php?id=9692, https://edu.vsu.ru/course/view.php?id=12135)

MepeyeHb HeobxoanmMOoro NporpaMMHoOro obecnedeHus: onepaumoHHaa cuctema Windows mnnm
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3ep Mozilla Firefox, Opera nnu
Internet.

18. MaTepunanbHO-TeEXHUYECKOe obecneyeHne ANCUUNNIIUHDI:

CneumanusnpoBaHHas mebenb.

[Ana camocToATenbHOM paboThl UCMONb3YETCA KNacC C KOMMbOTEPHOW TEXHUKOW, OCHAaLLEHHbIN
HeobXoAUMbIM MPOrpamMMHbIM  OBecnevYeHnem, ISMEKTPOHHbIMU  YYEeBHbIMU MocoBMsaAMU 1
3aKoHO4aTeNbHO - MPaBOBOM W HOPMATMBHOM MMOWUCKOBOM CUCTEMOW, WUMEIOLWMNA BbIXO4 B
rnobanbHyo CETb.

19. ®oHA OLEHOYHbIX CPEeACTB:

OueHouYHble cpeacTBa ANA NpoBeAeHUA TeKyLen U NPOMEeXYyTOYHOU aTTecTaumum
MopsigoK  oOueHKM ocBOeHMa  obydawowumucsa y4yebHoro Mmartepuana onpegensercs
COAEepXXaHMEM creayLmnx pasgenos gUCLMNIIVHDI:

WugnkaTop(bl)
KomneTteHums(n) JOCTMXEHNSI OueHo4Hble cpeacTBa
KOMMETEHLMN

Ne HanmeHoBaHue pa3gena
n/n ANCUMNNMHBI (MOayns)



http://www.lib.vsu.ru/
https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D9692&cc_key=

1 Cucrtemsl TIMHEHbIX OnK-1 OMK-1.1, OMK-1.2 [omalHune 3agaHus,
ypaBHeHunn (metog Maycca) KOHTpoOrnbHas paboTta
2 MepecTaHoBKU U OnK-1 OMK-1.1, OMK-1.2 JomaluHve 3agaHus,
NOLCTaHOBKM KOHTpoOnbHas paboTa
3 Onpepenutenu OnK-1 OMK-1.2, OMK-1.3 [JomawHune 3agaHus,
KOHTpoOrnbHas paboTta
4 MpocTpaHcTBo R" Or1K-1.1, OlMK-1.2, [omaluHue 3agaHus,
OrlK-1
OrlK-1.3 KOHTpoOrnbHasi paboTta
5 PaHr matpuupbl OnK-1 OMK-1.1 [JomalwHune 3agaHus,
KOHTporbHasa paboTa
6 Cucrtemsl {WIHel/IHbIX OnK-1 OMK-1.1, OMK-1.2 [JomawHne 3agaHus,
YPaBHEHWI (paHr MaTpuLbl) KOHTpOInbHasi paboTa
7 Henctena ¢ maTpmuamu. OnK-1 OMK-1.1, OMK-1.2 [omalwHune 3agaHus,
O6patHaga maTpuua. KOHTpornbHas paboTta
8 ["pynnbl 1 roMmoMopdn3MbI. OnK-1 OMK-1.1, OMK-1.2 JomaluHue 3agaHus,
KOHTpoOnbHas paboTa
9 Konbua. OMK-1 OMK-1.1, OMK-1.2 [JomaluHne 3agaHus,
KOHTpoOnbHasa paboTa
10 KomnnekcHble yncna OnK-1 OMK-1.1, OMK-1.2 [omalwHune 3agaHus,
KOHTpornbHas paboTta
11 MHorouyneHsbl oT ogHomn [omalHune 3agaHus,
nepemeHHoi OfK-1 OfK-1.1, OMK-1.2 KOHTponbHasa paboTa
12 MHorouneHsl 0T HECKOSMBbKNX OnK-1 OMK-1.1, OMK-1.2 JomaluHve 3agaHus,
nepemMeHHbIX KOHTpOnbHasa paboTa
13 BekTopHble NpocTpaHCcTBa OnK-1 OMK-1.2, OMK-1.3 [omaluHune 3agaHus,
KOHTpoOrnbHas paboTta
14 JInHeliHble oTOBpaXxeHus Or1K-1.1, OlNK-1.2, [omaluHue 3agaHus,
OrlnK-1
OlK-1.3 KOHTporbHasa paboTa
15 *KoppaHosa chopma OnK-1 OMK-1.1 [omaluHue 3agaHus,
oneparopa KOHTpoOnbHas paboTa
16 BunuHenHbie n OnK-1 OMK-1.1, OMK-1.2 [JomawHne 3agaHus,
KBagpaTU4Hble hopMbl KOHTpoOInbHas paboTta
17 EBKNnOoBbl M yHUTapHbIE OnK-1 OMK-1.1, OMK-1.2 JomaluHve 3apaHus,
NpoCTpaHcTBa KOHTpOnbHas paboTa
18 AdbdprHHbBIE NpOCTpaHCTBa 1 OMnK-1 OMK-1.1, OMK-1.2 [omalwHune 3agaHu4,
adprHHbIE 0TOBpaKeHUs KOHTpoOInbHasi paboTta
lMpomexyToyHasa aTtTecTaums 3aueT BbICTaBMsIeTCA Npu
dopma KOHTpOns — 3a4€T ycneLuHon caadve
KOHTPOIbHbIX paboT
MpomexyToyHasa aTtTecTaums lMepeyeHb BONPOCOB K
dopma KOHTPOrS - 3K3aMeH 3K3aMeHy

20. TunoBble OLEEHOYHbIE CpeAcTBa M MeToAMYecKMe MaTepuanbl, onpegensilowme
npoueaypbl OLeHUBaAHUA

20.1. TeKyL{UN KOHTPONb YCNEeBaeMoOCTHU

KoHTponb ycneBaemMocTU NO AUCUMMAWHE OCYLLECTBASETCA C MOMOLLBbIO  CrnegyloLwmx
OLEHOYHbIX CPEACTB:

HdomawHue 3adaHus:

[1o meme 1. Cucmembl NUHeUHbIX ypagHeHul (MemoOd [aycca)

Mpockypsikoe W.B. COOpHMK 3agad no nuHenHonm anrebpe : y4eb. nocobme / W.B.
MpockypsikoB;— CaHkT-lNeTepbypr: INlaHb, 2010. — 475 c.

3apaHua NeNe 75,85,578,580, 714, 713, 697, 574, 713, 719,720, 727, 729, 726

[1o meme 2. [lepecmaHo8KU U nodcmaHo8KuU

MpockypsikoB W.B. COGOpHUK 3apgad no nuHenHoum anrebpe : y4eb. nocobue / WN.B.
MpockypsikoB;— CaHkT-MNeTepbypr: NlaHb, 2010. — 475 c.

3agaHusa NeNe 124, 126, 128, 131, 137, 154, 156, 165, 167

[1lo meme 3 Onpedenumenu




Mpockypsikoe W.B. COGOpHUK 3agad no nuHenHou anrebpe : y4eb. nocobue / WN.B.
MpockypsikoB;— CankT-lNeTepbypr: INlaHb, 2010. — 475 c.

3agaHua NeNe 190,198, 205, 214, 236, 239, 255, 261, 265, 266, 272, 269, 283, 292, 300 426-
430, 432-436, 446, 448, 450.

[lo meme 4. [lpocmpaHcmeo Rn

MpockypsikoB W.B. COGOpHUK 3apgad no nuHenHoum anrebpe : y4eb. nocobme / WN.B.
MpockypsikoB;— CaHkT-MNeTepbypr: NlaHb, 2010. — 475 c.

3apaHusa NeNe 726-732

[lo meme 5. PaHe mampuusbi

MpockypsikoB W.B. COopHMK 3aga4 no nuHenHou anrebpe : yvyeb. nocobme / W.B.
MpockypsikoB;— CaHkT-lNeTepbypr: INlaHb, 2010. — 475 c.

3apaHna NeNe 609, 611, 613, 620, 622

[1o meme 6. Cucmembi IUHEeUHbIX ypasHeHUl (paHe Mampuubi)

Mpockypsikoe W.B. COopHuMK 3agjady no nuHenHonm anredbpe : y4eb. nocobue / WN.B.
MpockypsikoB;— CaHkT-lNeTepbypr: JNlaHb, 2010. — 475 c.

3apaHna NeNe 556, 559, 561, 563, 570, 572, 573, 586, 638, 643, 802, 805, 823,825, 828, 838,
841, 843, 845

[lo meme 7. [eltcmeus ¢ mampuuamu. ObpamHas mampuua

MpockypsikoB W.B. COGopHuK 3agady no nuHenHowm anrebpe : y4eb. nocobue / W.B.
MpockypsikoB;— CaHkT-MNeTepbypr: NlaHb, 2010. — 475 c.

3apaHna NeNe 789, 791, 793- 795, 798, 800, 802, 805, 807, 809, 823-825, 828, 829, 837-839,
841-844, 862, 863, 865, 868, 870, 871

[lo meme 8. [pyninbl u 20MOMOPPHUIMbI

MpockypsikoB N.B. C6opHMK 3agay no nuHenHon anredpe : yueb. nocobue / N.B.
MpockypsikoB;— CankT-lNeTepbypr: INlaHb, 2010. — 475 c.

3apaHua NeNe 1634 (nog nyHktamum 2-4, 6-10, 12-19, 21-25), 1635, 1636, 1640, 1641, 1642.

[1o meme 9. Konbua

MpockypsikoB U.B. COopHMK 3agay no nuHenHomn anrebpe : y4yeb. nocobue / N.B.
MpockypsikoB;— CaHkT-lNeTepbypr: INlaHb, 2010. — 475 c.

3agaHua NeNe 1709,1712, 1716, 1720, 1724, 1726, 1728, 1734, 1746, 1756, 1757

[lo meme 10 KomnrniekcHble Yucna

®apaees [1.K., ComuHckmn N.C. C60opHMK 3aaad no Beiclwen anrebpe. yuebd. nocobue / [.K.
dappees, N.C. Comunckun; - M., 1977. — 288 c.

3apaHua NeNe 102, 104, 105 (b,c), 107 (b,c), 108 (b,c), 109 (b), 112 (b,d,f,h,j), 113 (b,c), 115
(b), 119 (b,c,e,q,i,j), 121, 123, 124, 136 (b,c), 137 (b,d), 143 (b,d,e), 145 (b,c), 146 (b,c).

[1o meme 11 MHo2041€HbI 0m 0OHOU NepPemMeHHoU

danaees [1.K., ComuHckmn N.C. COopHMK 3agay no Bbiclen anredpe. y4eb. nocodbue / [0.K.
dappees, N.C. ComuHckmin; - M., 1977. — 288 c.

3apaHua NeNe 546 (b), 548, 549 (b,d), 550 (b), 551 (b,d,e), 553 (b), 554 (b), 555 (b), 577
(b,d,f,h,jk,0), 578 (b,d,e,f), 579 (b,d,e,f), 585 (b,c,d,e).

[1o meme 12 MHO204/1€HbI OM HECKO/IbKUX epPeMeHHbIX

dapaees [1.K., ComuHckmn N.C. COopHMK 3aaay no Bbiclen anredpe. y4eb. nocobue / [0.K.
dappees, N.C. ComuHckmin; - M., 1977. — 288 c.

3aganHua NeNe 590 (b,c), 593(b,c), 600, 602, 604, 606, 624 (b,d,f,h,)), 625 (b,d,f), 626 (b,c,d).

[lo meme 13 BekmopHbIe rnpocmpaHcmea

dapaees [1.K., ComuHckmn N.C. COopHMK 3agay no Bbiclien anrebpe. y4eb. nocobue / [.K.
dappees, N.C. Comunckun; - M., 1977. — 288 c.

3apaHna NeNe 642,643,644,647,649,674,676,680,681, 1279, 1280, 1281, 1284, 1287, 1290-
1293, 1297, 1301, 1302, 1310-1313, 1317, 1320-1322, 1324, 1328

[1o meme 14 JluHeliHble omobpaxeHus

danpees [.K., ComuHckumn N.C. COopHMK 3agay no Bbiclwen anredpe. y4eb. nocobue / [.K.
dapnnees, N.C. ComuHckmn; - M., 1977. — 288 c.




3anaHua NeNe 1434-1446, 1448, 1449, 1450,1452,1453,1454,1457,1458, 1489, 1490, 1465-
1474, 1479-1483,1496, 1497,1499

[To meme 15 XXopOaHosa phopma orepamopa

MpockypsikoB U.B. C6opHuMK 3agay no nuHenHon anrebpe : y4eb. nocobue / U.B.
MpockypsikoB;— CaHkT-MNeTepbypr: NaHb, 2010. — 475 c.

3agaHua NeNe 1530-1535, 1090, 1095, 1098, 1096, 1106, 1107.

[1o meme 16 bunuHelHble U kKeadpamu4Hbie (hopMbl

MpockypsikoB N.B. C6opHMK 3agay no nuHenHon anredpe : yueb. nocobue / N.B.
MpockypsikoB;— CankT-lNeTepbypr: INlaHb, 2010. — 475 c.

3agaHua NeNe 1361-1363,1357-1360,1370-1372,1402,1403

[1lo meme 17 Egknudosbl u yHUmapHsle npocmpaHcmea

MpockypsikoB N.B. CoopHMK 3agay no nuHenHon anrebpe : yueb. nocobue / N.B.
MpockypsikoB;— CaHkT-lNeTepbypr: INlaHb, 2010. — 475 c.

3ananma NeNe1366, 1367, 1402, 1403

[1lo meme 18 AgbbuHHbIe npocmpaHcmea u aghgbuHHbIE omobpaxeHus

Mpockypsikoe W.B. COopHuMK 3agja4y no nuHenHon anredbpe : y4eb. nocobme / W.B.
MpockypsikoB;— CaHkT-lNeTepbypr: NlaHb, 2010. — 475 c.

3apaHua NeNe 1175-1189, 1248-1262

MepeyeHb BONPOCOB K 3a4yeTy: OLeHKa 3HaHUN npun npoeegeHnn 3advyeta Begetcd ¢ y4eToMm
pes3ynbTata pa6OTbI B XoA4e cemMecCTpa, pe3yfibTaTtOM BbIMOJIHEHUA KOHTPOJIbHbLIX pa60T.




MpumMepHbLIN NepeYvYeHb 3aaa4 AN KOHTPONbLHOU pab6oTbl Ne1:

Bapuuanr 1
1. Pempres cucremy vpaeHeHHil mMetogom Dayeca

ry a3+ 2ry+ 3, =1

3ty —Ta — T3 — 234 = —4
21+ 3x3 — T3 — 14 = —6
TN+ 2r0 — 333 — 34 = —4

2. Hairru ©CP
T — 2+ +xy=1
Iy 3.?'2 } (] ry = 1
Iy 2.112| Jg} yLq = <3

3. Coeayiouyio cHCTeMy VPABHEHHI pelnTs o npaenity Kpawumepa

2ty — Tz — T3 =4
3r, + dxs — 223 =11
3r; — 2z 4+ dxy =11

1. l__[{].']h'-l_‘g.'f-{('h T{.‘{]])E.‘]\.I{)ﬁ ..—[HII_'IH('?I_. BEIMHCIIHTE OIPeTe/THTE T MaTPRHITEL

214 35

34050

A=13 4 5 2 1

1 5 2 4 3

16 0 7 0

5. BraucennTes onpenennTens

r o ay fdr ... dp_1 1
a; r dy ... dy_g 1
1 a; dy T ... dp_g 1
a1 dz 3 T 1
a; ds g a, 1

MpumepHbIN NepeyvYeHb 3a4a4 AN KOHTPoNbHOM paboTbl Ne2:




Bapnanr 1
1. B npocrpancrse R? seftersyior oneparopst ® u ¥ no npasusianm
bx = O(xy, 29, 3) = (21 + T2 — 3,21 + T, T2), x = (Ty1,22,23),
Ve = U(xy, 29, 23) = (23,22 + 23,21 + T2 + 23), x = (21,22,23).
Haittu oneparopet ® + ¥, & — ¥, U, V.

2. B npocrpancrse R? sefictsyer nuneiinblit onepatop o 1o npasuiy o(xy, 22, r3) =

(zy + 229, 21 + 229 + 23, 21 + x3). Haiitu ero siapo n obpas.

3. B npocrpancrse R? seiicrsyer smneitnbiit oneparop ® no npasuiny ®(zy, 9, 23) =
(zy + 229 + 23, 21 + 329 + 223, 221 + 52y + 43). Haiitn oneparop @,

MpumMepHbLIN NepeYeHb 3aaa4 AN KOHTPONbLHOU pab6oTbl Ne3:

Bapuanr 1

1. HaiiTu cucrembl JIMHEHHbIX ypaBHeHMIl, 3ajaloliue JIMHeiHble MOAINPOCTPaH-

CTBA, HATSIHYTHIC HA CJIE/YIOIHE CHCTeMbl BEKTOPOB:
a = (1,-1,1,0);a2 = (1,1,0,1), a3 = (2,0,1,1).

2. HaiiTn coberennble 3HaueHnst 1 coOOCTBEHHbIE BEKTOPb! JIMHEIHOro 1npeodpaso-

BaHU, 3a/JaHHOI0 B HEKOTOpOM Dasuce MaTpulleii:

4 -5 7
1 -4 9
-4 0 5

3. Ilpumensist npotiece OPTOroOHAIM3AIMN, OCTPOUTH OPTOrOHAJILHbIH Da3He noj-
IIPOCTPAHCTBA, HATSIHYTOrO Ha JIAHHYI0 cucTeMy BeKTopos: (2, 1,3, —1),(7,4, 3, —3),

(13 —6:0). (5.7, 7.8):

TekyWwnn KOHTpOnb npeacraBnaer cobou NpPOBEpKY YCBOEHUs Yy4yebHOro MmaTepuana
NPaKTUYECKOro xapakrtepa, perynsapHo OCyLeCTBSIEMYIO Ha 3aHATUSIX.

Llenb TekyLiero KOHTpOns:

OnpeneneHne YypoBHA CHOPMUPOBAHHOCTM MNPOGECCUOHANbHBIX KOMMETEHLUMA, 3HAHUA W
HaBbIKOB OeATEeNbHOCTU B 0651aCTN 3HAHUKW, U3naraemMblX B Kypce.

3agayn TeKyLLero KOHTPOss: NPOBECTWN OLEeHNBaHNE

1. YpPOBHA OCBOEHMSI TEOPETUYECKMX W MPAKTUYECKUX TMOHATUWA, HAYYHbIX OCHOB



npogeccnoHanbHON 4eaTenbHOCTH;

2. cTeneHn roTOBHOCTM OBy4YatloLLerocs NpUMEHsITb TEOPETUYECKME N NMPaKTUYECKNE 3HAHUSA U
NpogecCMOoHarnbHO 3Ha4YUMYH MHGOPMaLn, COPMUPOBAHHOCTN KOTHUTUBHBLIX YMEHNN.

3. MNpUOBPETEHHBbIX YMEHWUW, NPORECCUOHANbHO 3Ha4YUMbIX Ans  NpodecCuoHanbHou
AEeATENbHOCTMU.

Tekyulnn KOHTpONb MpefHasHayeH aOna NpoBepKM xoga W KadecTtBa (POPMUPOBAHUSA
KOMMNEeTeHUMn, CTUMynupoBaHus y4vebHonm paboTbl obyyaemblX M COBEPLUEHCTBOBAHUSA
MEeTOOUKN OCBOEHMS HOBbIX 3HaHM. OH obecneumBaeTcs NpoBeAEeHMEM KOHTPOSbHbIX paboT.

B xone koHTponbHoOM pabotbl obydawouwemycsa Bbigaetcsa KMM ¢ npaktnyeckum nepeyHem
3ajaHui 1 npegnaraeTcs pewnTb JaHHble 3adaHus. B xoge BbINONMHEHUS 3adaHui MOXHO
nonb3oBaTtbcA NGO NuTepaTypomn, orpaHn4eHne no spemeHn 90 MUHYT.

Ecnn Tekywass atTectauma nNpoBOAUTCA B AUCTAHUMOHHOM dopmarte, TO obyyarouwmmncs
AOMKEH WMETb KOMMNbIOTEP WM AOCTYN B CUCTEMY «ONEKTPOHHbLIM YHMBepcuteT». Ecnn y
obyuyaroulerocs OTCYyTCTBYeT Heobxogumoe obopygoBaHue unn OOCTyn B CUCTEMY, TO OH
06a3aH coobwuTb npenogasatento 06 3aToM 3a 2 paboumx OHA. Ha KOHTponbHyto paboTy B
ANCTaHLMOHHOM peXxnmMe OTBOAUTCS OorpaHuyeHne no BpeMenn 120 MUHyT.

Kputepun oueHKM KomneTeHUMn (pe3ynbTaToB OOy4YeHus) nNpu  TeKylieun
atrectauum (KOHTponbLHOM paboTe):

— OLEeHKa «OTMNYHO» BbLICTABMISIETCHA, €CMIM HE MEHee 4YeM Ha 4veTblpe NATbIX BCeX
3a0aHUN  KOHTPONbHOM paboTbl AaHbl NpaBWUMbHbIE, MOMHbIE W Nybokme OTBeTHl,
packpblBalolLine yBEepeHHOe 3HaHuWe CTYLEeHTOM TMOHATUIA, 3aKOHOMEPHOCTEW, MNPUHLKUMOB,
(haKToOB, coAepXallmMxXCa B KOHKPETHbIX MaTepmnanax no Teme; BbICOKyl0 C(OOPMUPOBAHHOCTb Y
HEero aHanuTUKO-CMHTETUYECKUX oOnepauun M UX YCMewHoe MNPUMEHEHUE MNPU U3NOXKEHUM
n3y4yaemoro matepmana;

— OLlEeHKa «XOpOLLO» BbICTaBMSAETCH, €CrN He MeHee YeM Ha [Be TpeTu Bcex 3apaHum
KOHTpPONbHOW paboTbl AaHbl NpaBuibHble, MNOMHbIE M TNyboKMe OTBETbI, pacKpbiBaloLne
AOCTaTOMHOE 3HaHWe CTYOEeHTOM TMOHATUW, 3aKOHOMEpPHOCTeW, NpPUMHUMNOB, (aKkToB,
COAEpPXKaLWMXCA B KOHKPETHbIX Matepuanax fno Teme; XOpoLlyl CHOPMUPOBAHHOCTb Y HEro
AHANUTUKO-CUHTETMYECKNX ONepauni u B LLeNOM UX afekBaTHOE MPUMEHEHME NPU NU3NOXEHUM
n3y4yaemoro martepuana;

— OLleHKa «yA0BNETBOPUTENBHO» BbICTABNAETCS, €CIN NPaBUIbHO BbIMNOMHEHO HE MEHee
MONOBUHbI BCEX 3adaHUN KOHTPOSNbHOM paboTbl, Npu 3TOM [ONycKaeTcss HepocTaTodHas
nonHoTa u rnybnHa OTBETOB, B KOTOPbIX CTYAEHTOM MPOAEMOHCTPMPOBAH HeobXoanMbli
MUHUMYM 3HAHUMA MOHATUNA, 3aKOHOMEPHOCTEW, MPUHLMMNOB, (aKTOB, COOEPXALUUXCS B
KOHKPETHbIX Marepuanax no Teme; cnabas cgOpMUPOBAHHOCTb Yy HEro aHanuTUKO-
CUHTETUYECKMX onepauuin, 3aTpygHEHMS B UX MNPUMEHEHUU NPU UINOKEHUM UIYHAEMOTO
mMaTepuana;

— OUEeHKa «HeyAOoBMNeTBOPUTENbHOY» BbICTaBNAETCS, €Cliv C MUHMMAarbHO HEOBXOAUMbIM
YPOBHEM pELLEHNS BbINOSIHEHO MEHeE NOMOBUHbI BCEX 3a4aHUN KOHTPOIbHOW paboThbl, OTBETHI
OAEMOHCTPUPYIOT ~ HE3HaHMe WM MNOBEPXHOCTHOE  3HaHWe  CTYAEHTOB  MOHATUN,
3aKOHOMEPHOCTEN, NPUHLMMNOB, (PaKTOB, COAEPXKALLMXCA B KOHKPETHbIX MaTepuanax rno Teme;
HecOPMUPOBAHHOCTb Y HEr0 aHaNUTUKO-CUHTETUYECKUX Onepauun.

KonuuyecTBeHHas wWKana oueHoK:

— OLEHKa «OTNNYHO» BbICTaBnsieTcs, ecnm 6e30WnboYHO BbINONTHEHO He meHee 80%
3aQaHUN KOHTPONbHOWM paboTbl, KAYECTBO PELUEHNsI KOTOPbIX COOTBETCTBYET KPUTEPUIO OLLEHKM
OTIINYHOY;

— OLEHKa «XOpPOLLO» BbICTaBNSAETCS, ecrnn 6e30WnboYHO BbINONHEHO HE MeHee 66% n He
bonee 79% 3agaHuMM KOHTPOSIbHOW pPaboTbl, KA4eCTBO pELUEHUA KOTOPbIX COOTBETCTBYET
KPUTEPUSM OLLEHKM «XOPOLLIOY;



— OUeHKa «yOoBIeTBOPUTENbHO» BbICTaBNSAeTCs, ecniv 6e30WnB0YHO BbIMOIHEHO He
meHee 50% u He Gonee 65% 3agaHWn KOHTPONbHOM PaboTbl, KAYECTBO pPeLlEHUss KOTOPbIX
COOTBETCTBYET KPUTEPUAM OLEHKN «yO0BNETBOPUTENBHOY;

— OUeHKa «HeyaoBMeTBOPUTENbHO» BbICTaBnseTcs, ecnu 6e30WwnbOoYHO BbINONTHEHO MEHee
50% 3agaHun KOHTPOSIbHOM PaboThbl, KAYECTBO pEeLUEeHUss KOTOPbIX COOTBETCTBYET KpUTEPUSIM
OLEHKN «HEeYA0BNEeTBOPUTENbHO.

20.2. NMpomexyTo4yHaa aTrectauusa

[MpomMexyToyHaa artectauva npegHasHayeHa ONs OnpedeneHus YpOBHA OCBOEHUS BCEro
obbema y4yebHOM AucuUMNNUHBI. [lpoMexyTovHass aTTecTtauusa no aucuunnuHe «Anrebpax»
npoBoanTCs B hopMe 3a4eTa 1 3k3aMeHa.

lMpomexyToyHasa atTecTaumsi, Kak npaBuIio, OCYLLECTBNAETCS B KOHLE cemecTpa. Pesynbrarhbl
Tekywlen arrecTauum obyyaroweroca Mo peleHnio Kadgegpbl MOryT ObiTb Y4TEHbl Mpwu
npoBedeHNUN nNpPOMeXyToyHoM artTectauuun. [lpu Hecornacum CcTygeHTa, emMy JdaeTtcs
BO3MOXHOCTb NMPOWTU NPOMEXYTOYHYI aTtTecTaumio (6e3 yyeta ero Tekywux arrectauun) Ha
06LLMX OCHOBaHUSAX.

[Mpn npoBedeHMM 3a4veTa yyYuTbIBAOTCA pe3yrbTaTbl KOHTPOMbHOM paboTbl. Ons nonyyvyeHus
OLEHKN «3a4TeHO» Ha 3a4yeTe Yy obyyalLlleroca AOMKHbl UMETbCS UMM OLLEHKN «3a4TeHO» Mo
KOHTPONbHbIM paboTam Wnu CTyAeHT OOMKeH pelunTb COOTBETCTBYKLME 3ajadn B Xoae
npoBedeHns 3adeta. KoHTponbHasa pabota — no 10 6annoB 3a Kaxayt NpaBUSTbHO PeLLEHHYH0
3agady KOHTporbHoM paboTbl. [Mpyn nonyvyeHun He meHee MNOSIoBMHbLI HGanmnoB BbICTaBNSETCHA
OLeHKa «3a4TeHO».

KpuTepuu oueHMBaHUA KOMNeTEeHL UM LLikana oueHokK
«3a4yTeHo» BbLICTABNSAETCA CTYAEHTY, KOTOpbIi MPOYHO YCBOWUIT | «3a4YTEHO»
npeaycMOTPEHHbIN  MporpaMMHbIN  MaTepuan; nokasan rnybokue
CMCTEMATU3NPOBaHHbIE 3HaHWS, BrageeT npuMemMaMy paccyXaeHust u
COMOCTaBMSIET Matepuan U3 pasHblX UCTOYHUKOB: TEOPUIO CBSI3bIBAET C
NPaKkTUKOW, OPYrMMM TeMamu [OaHHOrO Kypca, OpYrux uayvyaemblx
npeametoBs; 6e3 oWwnboK BbINONMHWUM NPaKTUYECKoe 3afaHue.
Ob6si3aTenbHbIM  YCITOBMEM  BbICTABMNEHHOW  OLEHKM  ABNseTcs
npaBUNlbHOE  peLleHMe  KOHTPOMbHbIX  paboT, cucTemaTudeckas
aKkTUBHasi paboTa Ha NEKLUMOHHbIX U NPaKTUYECKUX 3aHSATUSIX.

«He 3auyteHo» BbicTaBnsieTcs CTyAeHTy, KOTOpbId He cnpaeuncs ¢ | «He 3ayteHo»
3agaHusMn 6GuneTta, B OTBeTax Ha ApyrMe BOMPOCbI AOMYyCTUN
CYLLECTBEHHble OWMNOKN. He MOoXeT OTBETUTb Ha [OMONHUTEMNbHbIE
BOMPOCHI, NPEANIOXEHHbIE NpenogaBaTenem.

Mpun npoBeaeHnnN ak3ameHa obydaloLMIics JONKEH OTBETUTb HAa COOTBETCTBYIOLLME BOMPOCHI B
Xo[e aK3ameHa.

[TpMepHbIM NepevyeHb BOMPOCOB:

CemecTp 1
Cuctembl NMHENHbIX ypaBHeHUn. MeTog Maycca.
[MocTaHOBKM 1 MOACTAHOBKM
MaTpuubl
Onpegenutenu. Npasuna Kpamepa. Onpegenutens MmaTpuyubl N-0ro nopsigka
MaTpuubl K-oro nopsigka. Teopema Jlannaca
lMpasuna Kpamepa
MpocTtpaHcTBo R". PaHr maTtpuubl. MNpaBuio BblMUCIEHNS paHra MaTpuubl

CuncTteMbl NMMHENHbIX YPaBHEHUN

OO N |A|WINEF

CTpyKTypa MHOXeCTBa peLleHNn CUCTEMbI TMHENHbIX YPaBHEHWUI




10 | OenctBus c matpuyamm. ObpaTHas matpuua
11 BunuHenHole ¢opmbl. BblipaxeHue 6GunuHenHon opmbl B koopauHaTax. Matpuua
OunnHenHon opmbl
12 CummeTpudeckne n KocoCUMMeETpUYeckue OunuHerHble dopmbl. KBagpaTuyHble
dopwmbl. [NpBeaeHne KBagpaTUYHbIX OPM K KAHOHMYECKOMY BUAY
13 3aKoH MHepuumM KBagpaTuyHbiX opM. NMonoxnuTeneHO onpederneHHble KBagpaTudHble
dopmbl. Kputepun CnbBecTtpa
CemecTp 2
1 | JluHenHble NpocTpaHCTBa.
2 | JlnHenHasa 3aBUCUMOCTb U HE3ABUCUMOCTb BEKTOPOB
3 | basuc, koopanHaTbl, pa3mMepHOCTb MPOCTPaHCTBa
4 | 'somopdm3M NNHENHBLIX NPOCTPAHCTB
5 MaTtpuua nepexoga ot ogHoro 6asuca k gpyromy, npeobpasoBaHue KoopauHaT BeKkTopa
npu nameHeHun 6asunca
6 | [MognpocTpaHcTBa NMHEMHOro NPOCTPaHCTBa
7 | Cymma 1 nepecedeHne noanpoCcTpaHCTB
8 | lNpsamag cymma noagnpocTpaHCTB
9 | JlnHenHble onepaTopbl
10 | MaTtpuua NMHENHoOro oneparopa
11 | lencTBus C NIMHENHBIMUM onNepaTopamMu
12 | AHHYNnupyoLme MHOroYneHsbl
13 | O6patHbI onepaTop
14 | JlnHerHbIN onepatop, gencteyrowmi n3 R"s R"
15 | Agpo n obpas nuHernHoro onepartopa. PaHr n gedekt onepartopa
16 | CobcTBEHHbBIE BEKTOPBLI M COBCTBEHHbBIE 3HAYEHNS NIMHENHOro onepaTopa
17 | Teopema [N[ammnbTOHA-Kanu
18 | luBapunaHTHbIE NoaNpOCTpaHcTBa
19 | XKopgaHoBa ®opma maTpuLbl IMHENHOrO onepaTopa
20 EBkNMOoOBO M yHUTapHOe npocTpaHcTBa. [nuHa BeKTopa, Yron Mexgy BeKkTopamu,
opToroHanbHocTb. HepaBeHcTBO Kowu-byHsakoBckoro-LBapua
21 | OpToHOpPMMPOBaHHLIN Basunc. Npouecc OpToroHanbHOCTH
29 Onpepnenutenb [pama. OpToroHaneHoe pfononHeHue. [lpoekuus BekTopa Ha
noanpocTPaHCTBO
23 | 'somopun3m eBKNMAOBbLIX U YHUTAPHbLIX MPOCTPaHCTB
24 | ConpsxxeHHoe npocTpaHcTBO. ConpsXeHHbl 6a3uc
25 | Conpsi>xeHHbI onepaTop, ero CBONCTBa
26 | CamoconpsiXXeHHbIN onepaTop, ero CTpykTypa
27 | 'someTpudeckuin onepatop, ero CTpyktypa
28 | CTpyKTypa NIMHENHbIX ONepaTopoB B EBKNNAOBbLIX M YHUTAPHbIX NPOCTPAHCTBaX
[ns oueHnBaHMA pe3ynbTaToB 00yYEeHMS Ha 3K3aMeHe UCNONb3YITCS cneayrLine
nokasartenu:

1) 3HaHNe TeopeTUYECKNX OCHOB;

2) ymeHue peliaTb 3agadvu

3) YMEeHUsI NPUMEHATL 3HaAHUSA B NpodheccnoHansHon cepe;

4) ycnewHoe NpoXoXaeHne TekyLen artectaumu.

[nsa oueHnBaHWs pe3ynbTaToOB dK3aMeHa MUCMOSMb3yeTCa WKasia: «OTIIMYHOY», «XOPOLUOY,

«Y[I0BMNETBOPUTENBHO», «HEYA0BNETBOPUTENbHOY.

CooTHoLLEeHNE NoKa3aTenemn, KpUTEPUEB U LUKaNbl OLLEHMBaHNSA pe3yrbTaToB 00y4eHns

nokasaHbl B crieqyollen Tabnuue:




KpI/ITepI/II/I OLleHMBaHMUsI KOMMNeTEeHU M

YpoBeHb
chopmumpos
aHHOCTMN
KOMMeTeHuu
n

LLkana
OLLEHOK

MonHoe cooTBeTCcTBME OBYy4YaloLWLMMCS BCEM
nepeyYncrneHHbIM nokasaTensam Mo Kaxaomy M3 BOMNPOCOB
KOHTPOSNbHO-U3MEPUTENBLHOro Matepuana.

Ob6yvarownnca B MNOMHOM Mepe BrageeT MOHATUAHBIM
annapatoM AdaHHOMW o06nacTv Hayku (TeopeTudecKnmu
OCHOBaMW OUCUMNIAWNHBI), CNOCODBEH  UNNOCTPUPOBATH
OTBET NpUMepamu, NPUMEHATb TeopeTudeckmne 3HaHusa ons
pelleHnss NpakTU4ecknx 3agad B obnacTtu Kypca, CTygoeHT
ymeeT pabotatb C pasnnyHbIMKU MUCTOYHUKAMW Hay4HOW
MHopMauum, rpaMmoTHO Y NPaBUIbHO NPEACTaBnSEeT CBOU
pesynbTaThl, NpaBuUIIbHO oTBeYaeT Ha Bornpockl KUM

MoBbILLEHH
bl YPOBEHb

OTnn4yHoO

HecootBeTcTBne otBeTta oby4varoweroca OAHOMY U3
nepeyncrneHHbIX Bblle Mokasatenen (K OAHOMY U3
BOMPOCOB KOHTPOSIbHO-U3MEpPUTENBHOrO Marepuana) wu
npaBuMbHbIA  OTBET Ha [AOMOSHUTENbHBLIN BOMPOC B
npegenax nporpaMmmbl.

nnn

HecooTtBeTcTBME oTBETa obyyarouieroca nobbiM OByM U3
nepeyvncrieHHbIX nokasarenen (Mnbo ABYM K OOHOMY
Borpocy, NMBO N0 OOHOMY K KaxaomMy BOMpoOCy
KOHTPOSIbHO-M3MEPUTENBbHOIO Marepuana) U npasBuibHble
OTBETbl Ha [OBa AOMNOSHUTENbHbLIX BOMpoca B npegenax
nporpamMmei.

Ba3oBbin

YPOBEHb

XopoLo

HecooTBeTcTBMe oTBETa oby4atoLierocs noboiM ABYM U3
nepeyvncrieHHbIX nokasaTtenen n HenpaBuibHbIA OTBET Ha
AOMNONHUTENLHbIA BONPOC B Npeaenax nporpammbi.

nnn

HecooTtBeTcTBMe oTBeTa obyyarouierocsa nobbim Tpem m3
nepeyvncrieHHbIX nokasaTernen (B pasnmyHbiX KOMOUHaLmsx
MO OTHOLLUEHMIKO K BOMPOCaM KOHTPOSIbHO-U3MEPUTENBLHOro
mMaTepuana).

Moporosbii
YpOBEHb

YpoBnetsopu
-TENbHO

HecooTBeTcTBMe oTBeTa obydaiowerocs nobbIm n3
nepeyvncrieHHbIX nokasaTternen (B pasnuyHblX KOMBUHaLmsX
MO OTHOLLEHMIO K BOMPOCaM KOHTPOSIbHO-U3MEPUTENbHOro
mMartepuana).

HeynoBneTtso
pUTENLHO

20.3 ®oHA OUeHOYHbIX cpeacTtB CcGOopMUPOBAHHOCTU

pekoMmeHAyeMbIn ANns NpoBeAeHUs ANarHOCTUYeCKUxX pabot

KOMMNeTeHUUN CTyOAeHTOB,




Nel, TlyeTh &1, ..., Ty, — BEKTOPE JTHHEHHOTO HpocTpancTea i Hag nonem F. Breipaskenne
BHJIA (4T + ... + Qi Ty, O, ..., (4, € I HASKIBAETCS

a) amHeliHON KoMOuHaNMel;

6) AKCHOMOII KOMMYTATHEHOCTH;

B:} HeJMHeliHOi KoMDHHAaHell.

Ne2 Ecom cpenn koaddbunueHTOR IHHEHON KOMOHHAITHA €CTh HEHYJIEBRIE, TO TAKVIO
JTHHEHYI0 KOMOHHAITHIO HASBIBAIOT

a) HETPHBUAJILHOI;

0) TPHEHAJILHOIL,

N3 Ecom cpein kosdhbunpenTor muneiiHON KoMOHHEAIINE HeT HeHV/IEBRIX Koachdm-
EHTOB, TO TAKVIO JHHENHYVIO KOMOHHAITHIO HASHIBAIOT

a) TPHBUAJILHOIL;

6) HETPHBHAJILHOIL.

Neq Tuneiinsiii oneparop A @ R — R HasbiBaeTest oOpaTHMBIM, €CJIH CYIIECTEYET JIH-
HelHsI onepatop B @ [ — R Takoit, aro...

a) AB=BA=1;

6) AB=FBA=A

Neh Baszuc ey, ....e, eBKIH/0BA WIH VHUTADHOTO POCTPAHCTEA HASBIBAETCSH OPTOT0-
HAJILHBIM TpH £, ] = 1,...,n.i # J, ecom

a) (e, e;) =05

6) (e,.e;) # 0.

N6 flnstercs s apudMeTHIecKoe TpocTpaieTEo 7, T.e, MHOKECTEO VIIODH10TeHHBIX
HabOPOB 7 BENIECTREHHBIX THCET C ONEPAIHAME CJIMKEHHT W YMHOMKEHNS HA BENIeCTEEH-
HEIE THCIA JHHEHEIM [TPOCTPaHcTBOM T

Ja.

NeT [ocunraiire onpeeInTE L THATOHAILHON MATPHITH

6 0 0
A=1 0 3 0
005

20
Ne§ Paur marpunsr A pagen
6 000
03 00
1=1005 0
0000

3

MO JTann aBa Bextopa k = (—2,4),m = (1, —2). SIeasercs an J1aHHAs cHCTeMA Bek-
TOPOE JIHHEHO He3aBHCHMOit?

J1a )

Ne10 O6pasyror i Bazue caeayoupe gexropa: k = (3,7),m = (-6, 14)

Ja

Kputepumn n wkanbl oueHnBaHusa 3agaHum ®OC:

1) 3agaHung 3akpbiToro Tuna (BbIOOP OAHOr0 BapuaHTa OTBEeTa, BEpPHO/HEBEPHO):

e 1 6ann — ykasaH BEPHbI OTBET;
e 0 6annoB — ykasaH HEBEPHbIN OTBET.

2) 3a4aHns OTKPbITOro TMna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbIil OTBET;
e 0 6annoB — ykasaH HEBEPHbIN OTBET.

3) 3agaHusa oTKpPbITOro TMna (41cno):

e 2 6anna — ykasaH BepHblil OTBET;
e 0 6annoB — ykasaH HEBEPHbIN OTBET.



3apaHus pasgena 20.3 peKkoMeHAYHTCSA K UCMONb30BaHUIO NMpU NpoBeaeHnmn
ANarHoCTUYEeCKUX paboT C Lenbio OLeHKM OCTaTOYHbIX pe3yNbTaToOB OCBOEHUA AaHHOMN
AUCLUMUNIIUHbI (3HAHUW, YMEHUW, HaBbIKOB).

Mporpamma pekomeHgosaHa HMC maTtematmnyeckoro dakynbteta npotokosnt Ne 0500-03
oT 28.03.2024 r.
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