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PABEOYASA NPOrPAMMA YYEBEHOW ANCLUUNIINHDI
61.0.09 Anrebpa

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

2. Npodumnb noarotoBkn: Maremartmyeckoe 1 KOMMbLIOTEPHOE MOAENNPOBaHUE;
MaTemaTtnyeckme MeToabl N KOMMbIOTEPHbIE TEXHONOMMN B €CTECTBO3HAHNN, 3KOHOMUKE U
yrnpasneHun

3. KBanudmkauma BbinyckHuka: bakanasp

4. ®opma ob6pasoBaHua: O4Hada

5. Kadbeppa, otBeuvarowan 3a peanmsauuro aucumnnubbl: Kadpegpa anrebpol n
MaTeMaTU4ecknx MeTogoB rmapoguHaMmnkm

6. CoctaBuTenu nporpamMmmbl: JOLEHT, K.¢b.-M.H. TypbuH Muxann Bayecnasosu4

7. PekomeHpgoBaHa: HMC matematunyeckoro gakynbTeTta nportokon Ne 0500-07
oT 29.06.2021 .

8. YueOGHbIM rop: 2021-2022 Cemectp(-bl): 1,2



9. Llenn n 3agaym y4ye6HOM AUCLUNIINHDI:
Llenbio Kypca £BNSETCA OCBOEHME OCHOBHbIX MOHATUA W ¢akToB anrebpbl, oBnageHue
OCHOBHbIMW METOA4aMM peLLEeHNs 3aau.

3agavyamu y4ebHoM OMCUUNIIMHBI ABMSAKOTCA:
— O3HaKOMJIEHWNE C OCHOBHbIMU anrebpanyeckumm NOHATUAMU U PaKTamu;
- OBriafieHne OCHOBHbIMU METOA4aMN peLLeHns 3aaay;
- BblpaboTKa HaBbIKOB U YMEHWI MO NPUMEHEHUIO MOMYYEHHbIX 3HAHWMA NPU pelleHun 3agad
anrebpbl 1 gpyrnx MatemaTuyeckmx UCUUNITVH.

10. MecTo yyebHOM AMcUMNNUHbI B cTpykType OOI:

OucumnnnHa

«Anrebpa»

oTHocutca K bBnoky 1

ObgasaTenbHoOM 4acTy,

T.e. ABNAeTCA

obs3aTenbHOn gUCUMNNHON ONd n3yvyeHunsa o6yqa+ou.u/|M|/|c;|.
[ns ero yCrnewHoro ocBoeHunA HeobXoaAnMbl 3HaHUS U YMEHUA, I'IpMO6peTeHHbIe B pe3ylnbTaTte

0By4yeHus Mo LWKOMNbHOW NporpaMme.

CTyaeHT gomkeH ceBoboaHO BnaaeTb Matepuanamm LWKONbHOW NporpamMmmbl.

11. KomneTeHuun obyu4arwuierocs, hopmumpyembie B pe3yribTaTe 0CBOEHUA AUCLUNIIUHDI:

aHanms3 n CMHTEe3

CBA3N MeXxay HUMU

Kog HassaHue Koa(bt) WHankatop(bl) MnaHupyeMble pesynbTaTbl 06ydeHns
KOMMNETEHLMU

Orl1K-1 | CnocobeH Ol1K-1.1 | O6bnapaeT 6a3oBbiMU 3HaTb: KOHLEeNTyanbHbIE OCHOBbI
KOHCYNbTUPOBATb U 3HaHUAMM, METOLOB peLleHns 3agay B npegMeTHON
ncnonb30BaTb Nony4yeHHbIMA B obracTtu; OCHOBHbIE METOAbI
dyHOaMeHTaneHble obrnactu JokasaTenbCcTBa MaTeMaTU4ecKnx
3HaHuA B obnactu MaTeMaTU4ECKNX n YTBEPXKOEHUN
MaTeMaTU4eckoro (Mnn) ecTecTBEHHbIX YMeTb: opMynmMpoBaTh NOCTAaHOBKU
aHanuaa, Hayk OCHOBHbIX 3aga4 anrebpebl, B TOM 4Mcne B
KOMIMJIEKCHOTO U NMPOEKTUBHbIX MPOCTPAHCTBAX,
PYHKUNOHANBHOIo hopMynMpoBaThb 1 AoKasbiBaTb TEOPEMBI
aHanu3aa anreopsl, CYyLLECTBOBaHNSA, €OUHCTBEHHOCTM,
aHanMTU4ecKomn KOPPEKTHOM NOCTaHOBKM 3afay anrebpbi.
reoMeTpum, BriageTb: TeopeTMyeckMMn Nogxoaamm K
anddepeHumansH peLleHnio 3adady anrebpbl; HaBblkamu
Ol reoMeTpuun 1 paboTbl B MHGPOPMALMOHHBIX
TOMNonornu, COBPEMEHHbIX CUCTEMAX
andpdepeHumansH | OMK-1.2 | YmeeT ncnonb3oeatb 3HaTb: 3apybexHy0 N OTEYECTBEHHYHO
bIX YpaBHEHNN, 6a3oBble 3HAHMSA B nutepartypy B obnactu anrebpbl, obwne
ONCKPETHOMN obnactu hOpMbl 3aKOHOMEPHOCTU TEOPUM
MaTeMaTuKn 1 MaTeMaTU4ecKknx u anrebpbl
MaTemaTn4eckon (nnn) ecTecTBEHHbIX YMeTb: UCnomnb30BaTb METOAbI, CNOCOObI
NorvikKn, Teopumn HayK B pelueHns 3agad B NpegMeTHon obnactum
BEPOSATHOCTEN, npocdpeccrnoHansHom Bragetb: nctodHMkamu nHopmMauuu,
MaTeMaTU4eckomn AedATenbHOCTU HaBblkamy paboTbl C MMTepaTypow,
CTaTUCTUKN U NMHOPMALMOHHLIMU CUCTEMaMMU
criyqanHbIX OlK-1.3 | NmeeT HaBblkK BbiGOpa 3HaTb: MeToabl peLleHns 3aay B
NpOoLIEeCCOB, METOLOB peLleHns obnactu anre6pbl
YNCNEHHbIX 3agav YMeTb: BbIOMpaTh KoHUenTyanbHble
METOAOB, npodeccnoHansHon MeToabl pelleHnst anrebpanyeckux
TEopeTUYEeCKon OeATenbHOCTM Ha 3agad
MEXaHVKN B OCHoBe TeopeTunyecknx | Bnagetb: meTogamm camoCTOATENBHOMO
NpodEeCCNOHANBHO 3HaHWI 0By4eHNsA HOBbIM 3HAHUSAM U criocobamum
N OesaTensHoCcTH NX NPMMeEHeHUs B obnactn anrebpbl

YK-1 CnocobeH YK-1.1 | AHanusupyeT 3HaTb: cocTaBnsoLLmMe YacTu B obnacTtu
OCYLLECTBNATb npobnemMHyto cutyaumio | anrebpbl, UX CBA3U
MOUCK, KaK CMCTeMy, BbISIBNSS YMmeTb: peluatb 3agadu anredpbl kak
TeopeTnyeckuii ee cocTaBnsoLme n CUCTEMY, BbISIBUTb COCTaBISIIOLLME YACTH,

YCTaHaB/IMBaTb CBA3N MeXQy HUMU




MHdpopMaumm,
NPUMEHSATb
CUCTEMHBIN Noaxon,
Ons peleHnst
NOCTaBMNEHHbIX
3agaq

BrnageTtb: nCToYHMKamun MHopmauuu,
HaBblkaMy paboTbl C NMMTEpaTypon,
HanpaBneHHbIMW Ha peLleHne
nNpo6nemHbIX cuTyauun anredpsol

YK-1.2

Mcnonk3ysa nornko-
METO0MNOrMYeCcKnin
WMHCTPYMEHTapuH,
KPUTUYECKN OL,eHNBaET
HaOeXHOCTb
MCTOYHNKOB
WHpopmaLmu,
COBPEMEHHbIX
KOHLIenuun
domnocodckoro u
coumanbHoOro xapakrepa
B CBOEWN NpeameTHOm
obnactu

3HaTb: KOHUEeNTyarnbHbIE OCHOBBI
MEeTOJOB peLleHns 3agad B obnacTtu
anreopbl

YmeTb: pabotaTb C pa3nuyHbIMU
NCTOYHMKaMWN Hay4yHON UHGopMaLmu,
NCMNOnb3ys NOrMKO-MeToaANYECKUIA
NHCTPYMEHTapuii

BnapeTb: HaBblkamu paboTbl B
NH(OPMALMOHHBIX COBPEMEHHbIX
cMcTemax, KpuTepusaMn NPoBeEPKM
NCTOYHMKOB MHGOpMaLIMK

12. O6bemM AucuMNUHbI B 3a4eTHbIX eAuMHuuax/yacax B COOTBETCTBMU C YyYE€OHbIM
nnadHom — 15/ 540.
dopma NpomMexXyTOHYHOM aTTecTaummn: 3a4€T, dK3aMeH

13. TpyAoéMKOCTb No Buaam y4eb6Homn paboThl:

TpygoemKocThb (4achl)
Bug y4ebHon paboThbl Mo cemecTpam
Bcero
1 2
AyanTopHbIe 3aHATUS 264 140 124
B TOM 4YuUCIe: Nekumnmn 136 68 68
npakTuyeckmne 118 68 50
nabopartopHkle - - -
CamocTosaTensbHasa pabota 214 80 134
KoHTponb 72 36 36
Wroro: 540 252 288
13.1 CopepxaHue pa3nenoB AUCLMUMIINHBI:
n/n
Peannzauus
HanmeHoBaHue pasgena
pasgena CopeprxaHue pasgena gucLmninHbl ONCUUNANHBI C
ONCUUNINHBI MOMOLLIbHO
OHNamH-Kypca,
QYMK *
1. Nekunn
1 Cucrtembl nMHeNHbIX | CUCTEMbI IMHENHBLIX YpaBHEHMI N MaTpuubl. CTyneH4aTtble
ypaBHeHun (metoa CUCTEMbI JIMHENHBIX YPaBHEHWNIA. DKBMBANIEHTHbIE CUCTEMbI
Maycca) NHENHbIX ypaBHeHu. MeTopg Maycca pelueHnst cuctem
NNHENHbIX YPaBHEHWN.
2 MepecTaHoBKK 1 MepecTtaHoBKkN. YeTHOCTb NepecTaHOBKU. TpaHCNO3MLMK
NOLCTaHOBKM nepecTtaHoBku. Mepexon OT o4HOM NEPECTAHOBKM K APYrom
npv NOMOLLM TPaHCNO3MLUMIA. VI3MeHeHne YeTHOCTH
nepecTaHoBKU Npu TpaHcno3uuun. MNoacraHoBkW. YeTHOCTb
NMOACTaHOBKM.
Y1cno YeTHbIX NOACTaHOBOK.
3 Onpepenutenu Onpepenutenu matpuy 2-ro n 3-ro nopsigka. lNpaeuno
Kpamepa. Onpegenutenn matpuy, n-ro nopsigka. Ceonctea
onpegenutenen. CBoNCTBa onpegenuTenemn, CBa3aHHble C
NHENHON KOMOMHaLUMENn CTPOK U TPAHCMOHMPOBAHMEM.
MwuHopsb! k-ro nopsigka. Teopema Jlannaca. PasnoxeHune
onpegenutens no ctpoke. Metoap! BbIMUCIEHMS
onpegenutenein. lNpasnno Kpamepa pelieHnsi CMCTeM n




YPaBHEHWUI C N HEM3BECTHBIMM.
[pyrne nogxodbl K NOCTPOEHMIO TEOPUM onpeaennTenemn

MpocTtpaHcTBO R"

KoopanHaTHoe BekTopHOEe npocTpaHcTBo R". JInHenHas
3aBMCUMOCTb CUCTEMbI BEKTOPOB. Basnc n paHr cuctemsl
BEKTOPOB. OKBUBANEHTHbIE CUCTEMbI BEKTOPOB.
MoanpocTtpaHcTBo. basuc nognpocTpaHcTea.

PaHr matpuubl

PaHr matpuubl. MeTon okanMnsaoLwwmnx MMHOpoB. HaxoxaoeHne
paHra matpuubl 1 6asuca cucTtembl BEKTOPOB MPY MOMOLLM
anemMeHTapHbIX NpeobpasoBaHnin. [JononHeHWe NMHENHO
He3aBUCMMbIX CUCTEM BEKTOPORB A0 Gasuca.

CncTtemMbl IMHENHbIX
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 peLleHnin OgHOPOOHOMN U
HEOAHOPOAHON CUCTEM NIMHENHBIX YPaBHEHUNA.
PyHOaMeHTanbHas cuctTema peLUueHui.

Hencteusa c
MaTpuLamm.
O6paTtHasa matpuua.

Henctena ¢ matpuuamu. OnpegenuTens Npov3BeaeHNs
mMaTpuu. MaTtpuyHble ypaBHeHus. OGpaTtHasi MaTpuua.
CaoiicTBa obpaTHon MaTpuLbl. HaxoxaeHne obpaTHom
MaTpuLbl METOOOM 3fIEMEHTapHbIX Npeobpa3oBaHui.
Mpasuno Kpamepa. PasnoxeHue matpuu. PaHr cymmbl 1
npounseeaeHne MmaTpul.

Mpynnbl n
romomopdm3mbl

Anrebpaunyeckne CTpykTypbl. Bugbl anrebpanyeckmx CTpykTyp.
Mpynnbl. PaspelumMmocTb ypaBHEHUI B nonyrpynmne.
M3omopdmambl 1 roMoMOpdr3Mbl anredpanyeckmx CTPyKTyp.
CaovictBa romomopmnamos. [Nogrpynnel. KoHcTpympoBaHue
noarpynn. Onucanne Bcex nogrpynn rpynnsl Z. Linknuyeckas
rpynna. PasnoxeHue rpynmnbl No noarpynne. Teopema
Jlarpanxa. ®aktoprpynna. Teopema Kenu.

KonbLa

Konbuo. Tunel koney,. MNogkonbuo. FomomMopdm3amel KoneL,.
Xapaktepuctuka nonsi.

10

KomnnekcHble yncna

TpuroHoMeTpudeckas hopma KOMMNMAEKCHOro Yymcna.
YMHOXeHue, aeneHne, Bo3BeeHUe B CTEMNEHb U U3BMeYeHne
KOPHS KOMMMEKCHbIX Yucen B TPUroHOMeTpuyeckon opme.
pynna KopHew 13 eauHnLbI.

11

MHorouyneHbl ot
O[HOW NepeMeHHON

KonbLo MHOro4neHoB OT OOHON NEPEMEHHON.
@DyHKLMOHamMNbHbBIN 1 anrebpanyecknini Nogxoabl K MOHATUIO
MHoro4neHa. KopHu

MHoro4neHa. CBA3b KOPHEN MHOroYneHa ¢ 4ennuTensamm
nepBon cTteneHn. Yncro KOpHeN MHorovsieHa Hag obnacteto
uenoctHocTu. CoBnageH1e NOAX0A0B K MOHATUIO MHOTOYSIEHa
Hag 6eckoHevHoM obnacTbio LenocTHocTu. KpaTHoCTb KopHS
MHorouneHa. PasnoxeHvne Ha MHOXUTENM Hag obnacTbio
LenocTHocTu. PasnoxeHne MHOrodneHa no cteneHsam
OBy4neHa x-c NpounssogHas MHoro4sneHa. NoHmxkeHne
KpaTHOCTM KOpHSA Npu anddepeHunpoBaHumn. dopmyna
Tennopa. MHorouneHa Hag anrebpanyeckn 3amMmKHyTbIMU
nonsamn. OcHoBHasi Teopema anrebpol. Popmynel Buera.
MHorouneHbl Hag nonem AenCTBUTENbHbIX YUCEn.
PaunoHanbHble KOPHM MHOTOYMeHa C paumMoHanbHbIMK
KoahdmumeHTamun. 'paHnLbl KOPHEN MHOroYIEHa.
HaxoxgeHune koHel mHorouneHoB (cpopmyna KapaaHo,
Teopema Abens u Manya). Teopembl 0 ynicne
0EeNCTBUTENbHbBIX KOPHEN MHOroYIeHa ¢ 4eNCTBUTENbHLIMA
KoahdmumeHtTamn. [leneHne MHoOroyrieHa Ha MHOMO4SEH C
OCTaTKOM, HanbonbLUMA OOLWMA AenUTENb MHOMOYSIEHOB.
Anroputm EBknnga. BsaanMHO NpoOCTble MHOMOYSEHDI.
PasnoxeHne MHOrodneHa Ha HenpMBOAMMbIE Haf Nofem
MHOXUTENW.

12

MHorouyneHbl oT
HECKOIbKUX
NepeEMEHHbIX

Konbuo MHOroYneHoB OT HECKOMNbKNX NePEMEHHbIX.
CumMmmeTpuyeckne mHorouneHsl. OCHOBHasi Teopema Teopuu
CYMMETPUYECKUX MHOTOYSIEHOB.




13

BekTopHble
NpoCTpaHCTBa

BekTopHble npocTpaHcTea. JInHenHasa 3aBUCMMOCTb CUCTEM
BeKTopoB. basnc n pasamepHOCTb NIMHEMHOIO NPOCTPAHCTRA.
KoopanHatbl BekTopa B 3agaHHoM Gasuce. Msomopdunam
BEKTOPHbIX MPOCTPaHCTB. 30MOPMHOCTL KOHEYHOMEPHbIX
NPOCTPaHCTB OOUHAKOBOM pasMmepHocTU. MaTpuua nepexoga
OT ogHoro 6a3uca k gpyromy. lNpeobpasoBaHne KoopamMHaTt
BEKTOPOB Npu n3ameHeHumn 6asmca. NognpocTpaHcTBO
BEKTOPHOro NpocTpaHcTBa. JInHenHas obonovka n paHr
CUCTEMbI BEKTOPOB. NepeceyeHne n cyMMa NoanpoCTPaHCTB,
npsiMasi cymma nognpocTpaHCTB.

14

JInHenHble
oToOpaxeHus

JInHeliHble oToBpaXxeHnst BEKTOPHbIX NpocTpaHcTB. MaTpuua
NNHENHOro otobpaxeHus. MIameHeHne maTpuubl IMHENHOTO
oToOpaxeHust Npu nepexoae k opyrum 6asmcam. Jencrena c
NVHENHBIMU OTOOPaXXeHNsIMU. [POCTPaHCTBO NIMHENHBIX
oTOoOpaXxeHn. Agpo n obpas NUHENHOro oTobpaXeHusl, nx
pa3mepHocTu. JInHenHble onepatopbl. OBGpaTHbIA onepaTop,
YCINOBUE CYLLLECTBOBaHMSI 06paTHOro oneparopa.
Cob6CTBEHHBIE BEKTOPBLI U COBCTBEHHbIE 3HAYEHNS.
Xapaktepuctudecknii MHorovneH. Teopema MaMmunbToOHa-
Kanu. lHBapuaHTHbIe nognpocTpaHcTea. Kputepun
OuaroHanMsnpyemocTn MaTpuLbl

NNHEeNHOro onepartopa.

15

>KopaaHosa copma
onepatopa

>KopaaHoBa knetka. >KopgaHosa matpuua. KopHeBbie
nognpocTpaHcTea. PasnoxeHne npocTpaHcTBa B NPAMYIO
CYMMY LMKIMYECKMX KOPHEBBIX MOANPOCTPaHCTB. Teopema o
XKOpOaHOoBOW HOpMarnbHOW hopMe MaTpUuLbl IMHENHOMO
onepatopa B KOMMIIEKCHOM 1 B BELLLECTBEHHOM MPOCTPaHCTBE.
EQMHCTBEHHOCTb »XXOPAaHOBOW HOpMasibHON dOPMbI.

16

BunuHenHblie n
KBagpaTUyHble

hopMbI

BunuHeriHble copmbl. MaTpuua GunmHenHon gopmbl.
CuMMeTpuryecKkme 1 KOCoOCMMMETpUYeckue bunuHenHble
dopwmbl. KBagpaTtunuHble dopmbl. MeToabl Jlarpanka n Axkobu
npuBedeHns kBagpaTn4Hon opMbl K KAHOHUYECKOMY BUAY.
3akoH uHepumm. MNonoxuntensHO onpeaeneHHsble popmbl.
Kputepuin Cunbeectpa. NpuBeaeHue napbl KBagpaTUYHbIX
OpM K KaHOHUYeCKOMY BUAY. BunuHeriHble n KkBagpaTuyHble
dPOpMbl Ha KOMMIIEKCHOM NPOCTPaHCTBE.

17

EBknnaosbl n
YHUTapHbIE
npocTpaHcTBa

EBKNMOOBLI M yHUTapHbIE BEKTOPHbIE NPOCTPaHCTBa. AnnHa
BEKTOpa, yron mexay Bektopamu. HepaeeHcTBo Kowm-
ByHsikoBckoro. OpToHOpMUpOBaHHbIe Gasucekl. [Npouecc
opToroHanusauum pama-LUmngra. Onpepenutens Mpama.
OpToroHanbHoe gonosnHeHue. Npoekunst BekTopa Ha
noanpocTpaHCcTBo. 30MophnamM eBKNMAOBLIX U YHUTaPHbIX
NpocTpaHCTB. JInHenHble hyHKUMOHanbl. ConpsXeHHoe
npoctpaHcTBo. ConpsikeHHbIM 6a3nc. JInHenHbIn oneparop,
CONPSKEHHBIN K AaHHOMY. CUMMETPUYECKUE U S3PMUTOBDI
nHenHble onepaTopsbl, ux cnekTp. CyllecTBoBaHne
CcobBCTBEHHOr0 OPTOHOPMMPOBaHHOro 6a3nca. OpToroHanbHbIe
N YHUTapHble NIMHENHbIE OnepaTopbl, KAHOHUYecKui 6asnc
ansa Hux. PasnoxeHue HeBblIpOXAEHHOro NIMHENHOrO
oneparopa B Npou3BeAeHNEe NOMOXNUTENbHOro 1
M30MeTpUYECKoro onepartopa. lNpueegeHne kBagpaTnyHoOm
(spmmTOBOI) hOpPMBI K

rnaBHbIM OCSAM.
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AdprHHbIE
NpOCTpPaHCTBa U
adPUHHbIE
oToGpaxeHust

AdpurHHBbIE N ahPUHHBIE €BKITMAO0BLI MPOCTPaHCTBRA.
Cucrembl koopaunHart. MNMnockocty B adphHHOM NpOCTpaHCTBE,
cnocobbl nx 3agaHusl. PaccTosiHne mexay Tovkamm
€BKITMAoBa NPOCTpaHCTBa. PaccTosiHMe OT TOYKM OO
nnockoctn. O6bem B €BKNMAOBOM NpocTpaHcTBe. O6bem
napannenenunega v onpegenutens pama. AdbdnHHbIE
oTOoOpaXxeHus, nx 3anucb B kKoopauHaTax. PasnoxeHue
adhpmHHOro npeobpasoBaHns B NPOM3BEAEHME CABUIa U
npeobpa3oBaHus, OCTaBMSAIOLLEro Ha MECTE TOYKY.
"eomeTpuyecknin cmbicn onpegenutens adpuHHOro




npeobpasoBaHusi. [IBUXXeHWs1 €BKNMAOBA NPOCTPaHCTRA.
Knaccndmkauna asuxeHnn. Ksagpukm (rmnepnoBepxHOCTH
BTOPOro nopsgka) B adhdMHHOM NPOCTPaHCTBE.
Knaccudukaumns kBagpuk B adppMHHON 1 eBKNNOOBON
reoMeTpusix. HeBbIpOXXAEHHbIE LIeHTpanbHble KBagpUKK.
KaHoHnueckne 1 umnmHapuyeckue KBagpuku.
AcumnToTUYecKne HanpasneHns. FeoMmeTpuyeckmne CBoCTBa
rnaBHbIX Ocel annunconga.

2. MpaKTnyeckue 3aHATUA

CncTembl NIMHENHBIX
ypaBHeHUn (MeToq
laycca)

CuncTeMbl NIMHENHBIX YypaBHEHUI 1 MaTpuubl. CTyneHvaTble
CUCTEMbI JIMHENHBIX YPaBHEHWIA. OKBUBANEHTHbIE CUCTEMBI
NHerHbLIX ypaBHeHu. MeTopn Maycca pelleHus cuctem
NNHENHbIX YPaBHEHUN.

[MepecTaHoBKU U
NMOACTaHOBKM

MepecTtaHoBkK. YeTHOCTb NepecTaHoBKKU. TpaHCno3numum
nepectaHoBku. Nepexon OT 0gHOM NepecTaHOBKU K OPYron
npy NOMOLLM TpaHCNO3MUMN. VIaMeHeHne 4yeTHoCTH
nepecTaHoOBKM Npu TpaHcnosnuun. NMoagcraHoBkn. YeTHOCTb
NOACTaHOBKM.

Y1Ccno YeTHbIX NOACTAHOBOK.

Onpepenutenu

OnpegenuTtenu matpul, 2-ro n 3-ro nopsigka. lNpaeuno
Kpamepa. Onpegenutenu matpuy n-ro nopsiaka. Ceoncrea
onpepenutenen. CeocTBa onpeaenvTenei, CBA3aHHbIE C
NMHENHON KOMBMHaLUMeN CTPOK U TPAHCMOHMPOBAHNEM.
MuHopbl k-ro nopsaka. Teopema Jlannaca. PasnoxeHue
onpegenutens rno ctpoke. MeToabl Bel4MCEHUS
onpegenutenei. MNMpaeuno Kpamepa pelieHns cuctem n
ypaBHEHWI C N HEU3BECTHLIMU.

Opyrve noaxodpbl K NOCTPOEHUIO TEOPUM onpeaennTenen

MpocTtpaHcTBo R"

KoopamHaTHoe BekTopHoe npocTpaHcTBo Rn. JluHenHas
3aBUCMMOCTb CUCTEMbI BEKTOPOB. basnc n paHr cuctemsl
BEKTOPOB. OKBMBANEHTHbIE CUCTEMbI BEKTOPOB.
MognpocTtpaHcTBo. basnc nognpocTpaHcTBa.

PaHr maTpuubl

PaHr matpuubl. MeTog okanMnsoLwmx MMHOPOB. HaxoxaeHne
paHra matpuubl 1 6asnca cUCTeMbl BEKTOPOB NPY MOMOLLM
arneMeHTapHbIX NpeobpasoBanHuii. [lononHeHne NMHeNHO
HEe3aBUCMMbIX CUCTEM BEKTOPOB A0 Hasuca.

CucTeMbl NMUHENHBIX
ypaBHEHUN (paHr
MaTpuLbl)

KpnTepun COBMECTHOCTU CUCTEMbI JIMHENHBIX YpaBHEHN B
TepmMyHax paHra matpuu. O6o6uwweHve npasuna Kpamepa Ha
CMUCTEeMbl M NIMHENHbIX YpaBHEHUI C N HEM3BECTHBIMMU.
CTpyKTypa MHOXeCTBa peLleHNn OQHOPOAHON 1
HEOOHOPOAHOW CUCTEM NIMHENHBLIX YPaBHEHUN.
dyHOamMeHTanbHas cuctema peLlueHui.

Hencteusa ¢
mMaTtpuuamm.
O6patHaa maTtpuua.

Henctena ¢ matpuuamun. OnpegenuTens Npov3BeneHns
mMaTpuu. MaTpuyHble ypaBHeHusi. ObpaTHasa maTtpuua.
CaoiicTBa obpatHon maTpuubl. HaxoxaeHne obpaTHom
MaTpuLbl METOOOM 3fIEMEHTapHbIX Npeobpa3oBaHni.
Mpaeuno Kpamepa. PasnoxeHne matpuu. PaHr cymmbl 1
npousBegeHne MaTpudl.

Mpynnbl n
roMoMopdn3Mbl

Anrebpaunyeckne CTpykTypbl. Bugbl anrebpanyeckmx CTpykTyp.
Mpynnbl. PaspewmmocTb ypaBHeHWUA B nonyrpynne.
M3omopnambl n romoMopdmamMbl anredpanyeckux CTpyKTyp.
CaoictBa romomopdm3amoB. [Nogrpynnbl. KoHCTpyMpoBaHue
noarpynn. Onucanue Bcex nogrpynn rpynnsl Z. Linknuyeckas
rpynna. PasnoxeHue rpynnel no nogrpynne. Teopema
Jlarpanxa. ®aktoprpynna. Teopema Kenu.

Konbua

Konbuo. Tunel koney,. MNoakonsuo. FomomMopdmamel konew,.
XapakTepucTmka nosnsi.

10

KomnnekcHbie Yncna

TpuroHomeTpuyeckas copma KOMMIEKCHOMO Yncna.
YMHOXeHWe, AeneHne, Bo3BeJeHNe B CTENEHb U U3BNeYeHne
KOPHS1 KOMMJEKCHBIX YMCEN B TPUIOHOMETPUYECKON hopMe.
[‘pynna KopHen 13 eauHULbI.

11

MHoroyneHbl oT

KonbLio MHOro4sieHOB OT 0QHON NEPEMEHHON.




O[HOW NepeMeHHON

DyYHKUMOHANbHbIN K anrebpanyecknini Noaxoabl K NOHATUIO
MHorourieHa. Kophu

MHoro4neHa. CBA3b KOPHEN MHOroYneHa ¢ Aennutensamm
nepBon cTeneHn. Yncrno KopHer MHoro4sieHa Hag oonacTbio
uenoctHocTu. CoBnageHne Nogxod0B K MOHATUIO MHOToYSIeEHa
Hag 6ecKoHe4YHOoWN 0bnacTbio LEeNoCTHOCTU. KpaTHOCTb KOPHS
MHoro4sieHa. PasnoxeHne Ha MHOXUTENM Hag 0bnacTbio
LenocTHocTu. PasnoxeHne MHOrodneHa no CTeneHsam
OByuneHa x-c lNpounseogHasi MHorouneHa. MNoHmxkeHne
KpaTHOCTM KOpHS Npu andpdepeHumposaHumn. Popmyna
Tennopa. MHorouneHa Hag anrebpanyecku 3amMKHyTbIMU
nonamn. OcHoBHasi Teopema anrebpol. dopmynel Bueta.
MHoro4uneHbl Hag nonem ,D,eIZCTBVITeJ'IbeIX yucen.
PaLI,I/IOHaJ'IbeIe KOPHM MHOro4sfieHa c pauynoHanbHbIMU
KoadpdmumeHTamun. 'paHnLbl KOPHEN MHOroYEHa.
HaxoxaeHne KoHel MHorouneHos (dopmyna KapaaHo,
Teopema Abensa u Nanya). Teopembl 0 yncne
OEeNCTBUTENbHBIX KOPHEN MHOTOYNIEHA C AENCTBUTESNbHLIMMU
KoahdpuumeHTamn. [leneHme MHorousieHa Ha MHOTOUNEH C
OCTaTKOM, HanbonbLUMA OOLWMA OenUTENb MHOTOYIIEHOB.
Anropntm EBknnga. BaauMHO NpoCTble MHOrO4YMneHbI.
PasnoxeHne MHoOrodneHa Ha HenpuMBoAMMble Hag Nonem
MHOXUTENW.

12

MHorouyneHbl oT
HECKOINbKUX
nepemMeHHbIX

KonbLo MHOro4neHoB OT HECKOJSTbKNX nepemMeHHbIX.
CI/IMMeTpI/I‘-IeCKI/Ie MHorouneHbl. OcHoBHasi Teopema Teopun
CUMMMETPUYECKMX MHOIO4J1eHOB.

13

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTBa. JIMHeHast 3aBUCUMOCTb CUCTEM
BEKTOpOB. basnc 1 paamepHOCTb NIMHENHOrO NPOCTPaHCTBa.
KoopanHatbl BekTopa B 3agaHHoM Gasuce. Mzomopdunam
BEKTOPHbIX MPOCTPaHCTB. 30MOPPHOCTL KOHEYHOMEPHbIX
NPOCTPaHCTB OOUHAKOBOW pa3MepHocTu. MaTtpuua nepexona
OT ogHoro 6asuca k gpyromy. lNpeobpasoBaHne KoopaMHaTt
BEKTOPOB Npw nameHeHmmn 6asmca. NognpocTpaHcTBO
BEKTOPHOro npocTpaHcTea. JInHenHasa obonouka u paHr
CUCTEMbI BEKTOPOB. [lepeceyeHre n cyMma NoAnpoCTPaHCTB,
npsiMasi Ccymma noAnpoCcTPaHCTB.

14

JInHelHble
oToOpaxeHus

JInHeliHble oToBpaXxeHns BEKTOPHbIX NpocTpaHcTB. MaTpuua
NNHENHOro otobpaxeHus. MIameHeHne maTpuubl IMHENHOTO
oToOpaxeHust Npu nepexoae k opyrum 6asmcam. Jencrend c
NMHENHbIMU OTOBPaxeHNaMU. NPoCTPaHCTBO NIMHENHbIX
oTobpaxeHnn. Aapo n obpas NMMHENHOrO0 OTOBpaXKeHUs, nx
pasmepHocTu. JInHerHble onepaTtopbl. O6paTHbIN onepaTop,
yCrnoBue CyLLLeCTBOBaHNs obpaTHoro oneparopa.
Cob6CcTBEHHBIE BEKTOPBLI U COBCTBEHHbIE 3HAYEHNS.
Xapaktepuctudeckunii MHorovneH. Teopema MaMmunbToOHa-
Kanu. MlHBapuaHTHbIe nognpocTpaHcTea. Kputepun
JunaroHanMsanpyemocTu MaTpuLbl

NNHENHOro onepartopa.

15

>KopoaHosa cdopma
onepartopa

YKoppaHosa knetka. >KopgaHosa matpuua. KopHeBble
noanpocTpaHcTBa. PasnoxeHue npocTpaHcTBa B NPSIMYHO
CYMMY LIMKIMYECKMX KOPHEBBIX MOANPOCTPaHCTB. Teopema o
»OpOaHOoBOW HopMarnbHOW chopmMe MaTpuLbl IMHENHOMO
onepatopa B KOMMIIEKCHOM 1 B BELLLECTBEHHOM MPOCTPaHCTBE.
EAQMHCTBEHHOCTb »XXOPAaHOBOW HOpMasibHON dOPMbI.

16

BunuHenHbie n
KBagpaTU4Hble

dopMbl

BunuHeriHble popmbl. MaTpuua dunmHenHom popmbl.
CnmMMeTpurYecKkne N KOCOCMMMETPUYECKNE BUINTMHENHbIE
dopmbl. KBagpaTtuyHble dopmbl. MeToab! JlarpaHxa n Akobu
npvBeaeHNs KBagpaTuYHON popMbl K KAHOHUYECKOMY BUAY.
3akoH uHepumu. NonoxuntensHO onpegeneHHsblie popmbl.
Kputepuin Cunbeectpa. [NpuBegeHne napbl KBagpaTUYHbIX
OpM K KaHOHUYECKOMY BUAY. BunmHeriHble n kBagpaTuyHble
dOpMbl Ha KOMMIIEKCHOM MPOCTPAHCTBE.

17

EBknnooBsbl 1

EBKNMAoBbI M YHUTApHbIE BEKTOPHbIE NpocTpaHcTea. [AnvHa




YHUTapHble
npocTpaHcTBa

BEKTOpa, yron Mmexay sBekropamn. HepaseHctBo Kowm-
ByHsikoBckoro. OpToHOpMUpoBaHHbIe Gasuckl. Npouecc
opToroHanmsaummn pama-lWmngra. Onpegenutens Mpama.
OpToroHanbHoe gononHeHue. Npoekuns BekTopa Ha
noanpocTpaHcTeo. MisomMopdmramM eBKNnAoBbIX U YHUTAPHbIX
npocTpaHcTB. JInHenHble pyHKUMOoHanbl. ConpsXeHHoe
npocTpaHcTBo. ConpsiKeHHbIN 6a3unc. JInHenHbIA onepaTop,
CONPSKEHHBIN K AaHHOMY. CMMMETpUYECKME U 3pMUTOBBI
nuHeWHble onepaTopbl, ux cnekTp. CyllecTBoBaHne
Cc0oBCTBEHHOrO OPTOHOPMMPOBaHHOIO 6a3nca. OpToroHanbHbIe
N YHUTapHble NMHENHbIEe onepaTopbl, KAHOHUYeckui 6asnc
ansa H1x. PasnoxeHne HeBbIpOXAEHHOIO JIMHENHOrO
onepaTtopa B Npou3BeAeHNE NOSOXKUTENBHOIO U
n3omeTpudeckoro onepatopa. lNpnBeneHne kBagpaTM4HON
(apmuToBOIN) hOPMBI K

rnaBHbIM OCSIM.

18

AdduHHbIE
NpOCTpaHCTBa U
adbpuHHbIE
oToOpaxeHust

AdPrHHBbIE N adhPUHHBIE EBKNNAOBLI NPOCTPaHCTBA.
Cuctembl koopauHart. Nnockoctn B adphMHHOM NPOCTPaHCTBeE,
cnocobbl Ux 3agaHus. PacctosiHie mexay Todkamum
€BKINnaoBa npocTpaHcTBa. PaccTosiHWe oT TOYKM A0
nnockoctn. O6beM B €BKNNMOOBOM NMpocTpaHcTBe. OObeM
napannenenunena v onpegenutens pama. AdduHHbIE
oTOOpaxeHus, Nx 3anucb B koopanHaTax. PasnoxeHue
acpdmHHOro npeobpaszoBaHus B npom3BedeHne casura u
npeobpa3oBaHXs, OCTaBMSIOLLENO HA MECTE TOYKY.
"eomeTpuyecknin cMmbicn onpegenuTens adpUHHOro
npeobpasoBaHus. [BMxKeHWS eBKNnaoBa NPOCTPaHCTBa.
Knaccudpukaumsa gsuxeHunin. Ksagpuku (rmnepnoBepxHOCTH
BTOPOro nopsiaka) B ady¢puHHOM NPOCTPaHCTBE.
Knaccudukaumsa ksagpvik B adpnHHON 1 €BKNMO0BON
reoMeTpusix. HeBbIpOXKAEHHbIE LIeHTpanbHble KBagPWKK.
KaHoHnueckne 1 umnmHapuyeckue KBagpuku.
AcnmnToTn4eckne HanpaesneHns. eomeTpruyeckme CBOMCTBA
rnaBHbIX OCEN annunconga.

13.2 Pa3sgenbl AgucumniuvHbl U BUAbl 3aHATUN:

No Bugpl 3aHsTUM (YacoB)
/n HanmeHoBaHue pasgena ANCuUnnivHbI TNekuun Mpaktu- | Jlabopa- | CamocrtosiTens- Bcero
Yyeckne | TOpHble Has pabota
1 CucTeMbl NMHENHbIX YypaBHEHWI 8 8 12 28
2 [NepecTaHOBKM N NOACTAHOBKU 2 2 6 10
3 Onpegenutenu 10 10 20 40
4 MpoctpaHcTBo R" 4 4 6 12
5 PaHr matpuubl 4 4 6 12
6 Cuctembl NIMHENHbIX YpaBHEHUI (paHr 4 4 6 12
MaTpuLbl)
7 Henicteus ¢ matpuuamm. ObpaTtHas 8 8 10 26
mMaTpuua.
8 pynnbl 1 roMOMOPU3MBbI. 10 6 10 26
9 Konbua. 4 4 4 12
10 | KomnnekcHble yucna 4 6 8 18
11 MHoroyneHbl OT 04HON NEPEMEHHOMN 12 10 10 32
12 MHoroyneHbl OT HECKOSTbKNX NEPEMEHHbIX. 2 2 8 12
13 | BekTOpHblE NpOCTpaHCcTBa. 14 10 26 50
14 | JluHenHble oTOBpaXeHs. 14 8 24 46
15 | XXopgaHoBa dopma orneparopa. 8 4 10 22
16 | BunuHemnHble 1 KBagpaTuyHble opMbl. 10 10 18 38
17 EBKMMAOBLI N YHUTApPHbIE MPOCTPAHCTBA. 10 16 18 44
18 | AddumHHbBIE NpocTpaHcTBa U apprHHLIE 8 > 12 29
OTOOpaXeHus.
Ok3ameH 36




| Ntoro | 136 | 118 | \ 214 | 540 |

14. MeToanyeckmne ykasaHuA Ans odyyarowmxcsa Nno 0CBOGHUIO AUCLUNSIUHDbI

B npouecce npenogaBaHua AUCUMNIIMHBLI UCMOMNb3YOTCA Takue BuAbl y4ebHon paboTbl, Kak
NeKunu, npakTudeckue 3aHATUSA, a TakkKe pasnuyHble BuAbl CaMOCTOSTENbHOM paboTbl
obyvatomxcsa. Ha nekumsix pacckasbiBaeTcs TEeOpeTUYEeCKMn martepuar, Ha NpakTU4ecKux
3aHATMAX peLLatnTCa NPUMEPbI MO TEOPETUYECKOMY Marepuany, MPOYUTaHHOMY Ha NeKunsaXx.
Mpn wu3ydeHnn kypca «Anrebpa» obydawwmmca cnegyet BHUMATENbHO chnywatb U
KOHCNEKTUpOBATb Marepuan, uanaraembli Ha ayguTOpPHbIX 3aHATUAX. [Ns ero NoHUMaHus U
Ka4yeCTBEHHOro YCBOEHUSI pPEKOMEHOYETCA cneayoLlas nocnegoBaTenbHOCTb AENCTBUN.

1. lMNMocne kaxgow nekuumn cTygeHTaMm pekomeHayeTcs nogpobHo pasobpaTb MPOYUTaHHbLIN
TeopeTUYecKnin MaTepuar, BblydUTb BCe ornpegereHns u opMynmpoBku TeopeM, pasobpaTb
npuMepbl, pelleHHble Ha nekuuun. [lepen cnegywowen nekumn obs3aTtenbHO MNOBTOPUTL
MaTepvan npeablayLen nekumm.

2. lNMepen npakTU4eckuMm 3aHATMEM 00si3aTenbHO MOBTOPUTHL NEKUMOHHbIN MaTtepuan. lNocne
NPaKTU4ECKOro 3aHATUSA elle pa3 pas3obpaTb pelleHHble Ha 3TOM 3aHATMM NpUMepbl, nocne
Yyero NPUCTYNUTb K BbINOMHEHU0 AoMalHero 3agaHud. Ecnu npu peweHun npumepos,
3afaHHbIX Ha AOM, BO3HWKHYT BOMNPOCHl, 06A3aTenbHO 3adaTb Ha criegylowem 3aHaTUM unm B
NPUCYTCTBEHHbIN Yac npenogasaternto.

3. MNpu nogrotoBke K MPaKTUYECKMM 3aHATUSM MOBTOPUTb OCHOBHLIE MOHATUA MO Temam,
n3yunTb NpuMmepsbl. Pelwas 3agayun, npeaBapuTenbHO MOHATb, KaKoW TeopeTU4ecku marepuman
HY)XHO ucnonb3oBaTb. HameTuTb nnaH pelweHusa, nonpoboBaTb Ha €ro OCHOBE peLnTb
npakTU4eckme 3agaudu.

4. Kpome 00ObIYHOro Kypca B CUCTEME «ONEKTPOHHbLIA YHUBEPCUTETY», BCe HeobxoauMmble Ons
YCBOEHUS Kypca mMartepuansbl pasMeLLeHbl Takxke Ha cante dakynbTeTa
https://math.vsu.ru/wp/?page_id=937.

15. NepeyeHb OCHOBHOW U AOMNOSIHUTESIbHOMN NUTEpaTypbl, PeCypPCOB UHTEPHET,
Heob6XxoAUMbIX ANSA OCBOEHUS ANCLUMNITUHBI

a) oCHOBHasi niuTeparypa:

Ne n/n NcToYHMK

1 Koctpukun A.N. BeegeHnne B anrebpy : yy4eb. ans BysoB : B 3 4./ A.N.KocTpukuH.-M.: dusmatnur,
2009.-4.1. OcHosbl anrebpbl. — 271 c.

Koctpukun A.V. Beegenne B anrebpy : yueb. ans BysoB : B 3 4./ A.M.KocTpukuH.-M.: duamarnur,

2009.-4.2. JlnHeriHasa anrebpa. — 367 c.

2

©) gononHuTenbHasa nuTepartypa:

Ne n/n UcTouHMK

3 Kypow A.I'. Kypc Bbicwen anrebpbl: ydyeb. ons CTygeHTOB By30B, 00y4y. MO chneumanbHOCTAM
“Matemartuka’, “NpuknagHas matematuka’/ A.l.Kypow.-CI16.: JlaHb, 2004. — 431 c.

4 dappees [.K. Jlekunun no anredpe: y4eb. nocobme ansa sysos/ [.K.®agnees.-Cl16.:J1aHb, 2004.— 415 c.

Koctpukun A.V. Beegenne B anrebpy : yveb. ans By3oB : B 3 4./ A.M.KocTpukuH.-M.: ®duamarnur,

5 2000.-4.3. OcHoBHble CTPYKTYpbl anrebpbl. — 272 c.

6 Bopesuy 3. U. Onpegenutenu n matpuubl : yiuebHoe nocobue / 3.1. Bopesny .— U3g. 4-e, ctep. —
ChNo. [v gp.] : NaHb, 2004 .— 183, [1] c.
Beknemnwesa J1.A. COOpHVMK 3agay No aHanMTUYECKOW reoMeTpum u nuHenHom anrebpe: ydeb.

7 nocobve gnsa crtygeHToB By3oB/ JI.A.Beknemuwesa, A.FHO.MeTposun, H.AHyGapos.-M.: Hayka, 1987 .-
494 c.

8 MpockypsikoB U.B. CBopHUK 3agay no nuHenHown anrebpe: yueb. nocobue ans cTyaeHToB M3NKO-MarT.
cneumanbHocTel By30B / V.B.Mpockypsikos.-M.: Jlab. 6a3oBbix 3HaHuiA, 2002. — 382 c.
WnbuH B. A. JlnHenHas anrebpa : y4ebHuK Ans cTyd. ms. cneumanbHOCTEN U cneumanbHOCTU

9 "MpuknagHas matemaTtuka" / B. A. UnbuH, 3. I'. MNMo3Hsak .— N3a. 6-e, ctep.— M. : dusmarnut, 2004.—

278 c.
10 ®epopuyk B. B. Kypc aHanntnyeckon reoMeTpmm 1 iHenHon anrebpsbl : YyebHoe nocobue ans crya.



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

Mex.-maT. crneyunanbHocTen yH-ToB / B. B. degopuyk .— 2-e n3a., ucnp. — M. : N3g-so HL SHAC,
2001 .—327,[1] c.
MoctHukoB M. M. JInuHenHasa anrebpa n auddepeHumnansHas reometpus : YuebHoe nocobue ans cTya.

11 BY30B, 00y4.no crneuunansHoctn "Matematuka" / M.M. MocTtHukoB .— M. : "Hayka" 'maB. pea. ¢wms.-mar.
nut-pbl, 1979 .— 311,[1]c.

12 MocTthukoB M. M.JluHelHas anrebpa : YuyebHoe nocobue ans crtyq. By30B, 00y4.Mno cneumanbHOCTU
"Matematuka" / M.M. MNocTHukoB .— M. : "Hayka" [naB. peg. ¢wma.-mat. iuT-pbl, 1986 .— 400 c.
Wwunos I'. E.Matematnyeckmun aHanua : KoHe4HOMepHbIe NMHENHbIEe NPOCTpaHCTBa: Yueb. nocobue

13 . i
ans crya.yH-toB .— M. : Hayka: ®uamarnmt, 1969 .— 432 c.

14 lonoswuHa J1. U.JInHenHas anrebpa n HEKOTOpPbIE ee NPUNOXeHUs : yuebHoe nocobure ans cTya. BTYy30B
/ J1.W. TonosunHa .— M. : Hayka, 1985 .— 392 c.

15 Edwmmos H. B.JluHenHas anrebpa n mHoromepHas reometpus / H. B. Ecdpumos, 3. P. Po3eHOopH .— 3-e
nag., ctep. — M. : dusmatnut, 2004 .— 463, [1] c.

16 Xanmouu .. KoHeyHoMepHble BekTOpHbIE NpocTpaHcTea / 1. Xanwmouw ; nep. ¢ aHrmn. [.®. Bopucosa,
[.A. Pankosa .— M. : ®usmarnumt, 1963 .— 262, [1] c.

17 C6opHuk 3agad no anrebpe / B.A. AptamoHos, t0.A. BaxTypuH, 3.5. BuHbep ; nog pea. A.W.
KocTtpukunHa .— 3-e 13a., ucnp. u gon. — M. ;: dusmarnurt, 2001 .— 463 c.

18 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.

19 MpockypsikoB N.B. C6opHUK 3agay no nuHernHon anrebpe: y4eb. nocobne ons ctyneHToB nanko-mar.
cneumanbHocTen By30B / W.B.lMpockypsikos.-M.: J1ab. 6a3oBbix 3HaHun, 2002. — 382 c.

20 ®annees O.K. 3agaun no Bbicluen anrebpe: yd4eb. nocobve Ans CTyQeHTOB BY30B, OOy4. MO Mar.
cneunansHocTam/ [.K.®apaees, N.C.ComuHckmin.-CI16.: JlaHb, 2004 .-287 c.

B) 6a3bl AaHHbIX, MHPOPMALMOHHO-CNPaBOYHbIE Y MONCKOBLIE CUCTEMDI:

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

22 OBC «YHuBepcuTeTckas bubnmoTeka OHMamH»

23 https://math.vsu.ru/wp/?page id=937 — Cant dakynbTeTa

16. NepeyeHb y4eOHO-MeTOANYECKOrO obecneyeHus ANA CaMOCTOATENIbHOW paboThbl

Ne n/n MNcToyHuK

1 Kypow A.I'. Kypc Bbicen anrebpbl: y4eb. Oons CTyOeHTOB BYy30B, 00y4. MO cheumanbHOCTAM
“Martematuka’, “NpuknagHas matematuka”/ A.l.Kypow.-Cl16.: Jlanb, 2004. — 431 c.

2 dappees [.K. Jlekunun no anredpe: y4eb. nocobue ansa sysos/ [.K.®agnees.-Cl16.:J1aHb, 2004.— 415 c.

Koctpukun A.N. BeegeHne B anredpy : ydeb. ans By3oB : B 3 4./ A.MN.KocTpukuH.-M.: duamatnur,

3 2000.4.3. OcHoBHble CTPYKTYpbl anrebpbl. — 272 c.

4 Bopesuy 3. U. Onpegenutenu n matpuubl : yiuebHoe nocobue / 3.U. bopesny .— N3g. 4-e, ctep. —
CI6. [v gp.] : IlaHb, 2004 .— 183, [1] c.
Beknemnwena J1.A. COOpHMK 3agady no aHanMTUYECKOM reoMeTpum u nuHenHom anrebpe: y4eo.

5 nocobune ansi crygeHtos By3oe/ J1.A.beknemunwera, A.lO.MNeTtposun, H.A,Yybapos.-M.: Hayka, 1987.-
494 c.

6 MpockypsikoB N.B. C6opHMK 3agay no nnHenHon anrebpe: y4eb. nocobne anst cTyaeHToB huanko-mar.
cneumanbHocTel By30B / V.B.Mpockypsikos.-M.: J1ab. 6asoBbix 3HaHui, 2002. — 382 c.

7 lMonoxeHne 00 opraHu3auum camocToATenbHOM paboTbl  obydvawwuxcs B BopoHexckom

rocygapCTBEHHOM YHMBEpCUTETE

17. MaTepunanbHO-TeEXHUYECKOe obecneyeHne AUCLUUNINUHDI:

AvcumnnuHa MoxeT peann3oBbiBaTbCA C MPUMEHEHUEM OUCTaHLMOHHbIX obpasoBaTeribHbIX
TEXHOMNOIMMN.

lMepeyeHb Heob6xoanMMOro NporpaMmMHOro obecneveHus: onepaumoHHas cuctema Windows mnm
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3ep Mozilla Firefox, Opera nnu
Internet.

18. MaTepunanbHO-TeEXHUYECKOe obecneyeHne ANCUUNNIIUHDI:

CneumanusnpoBaHHasa mebernb.

[na camocToaTenbHOM paboTbl UCNONb3YETCS KacC C KOMMbIOTEPHOM TEXHMKOM, OCHALLLEHHbIN
HeoOXoAUMbIM MNpPOrpamMMHbIM  obecnevyeHnem, INEeKTPOHHbIMU  y4ebHbIMKM  nocobusaMn  u


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

3aKoHodaTenbHO - MpaBOBOM WU HOPMATMBHOW MOWUCKOBOWM CUCTEMOMW, UMEKLUN BbIXOO4 B
rnobanbHyo CeTb.

19. ®oHA OLEHOYHbIX CPeacTB:
OueHo4Hble cpeacTBa AN NpoBeAeHUS TEKYLEeNn U NPOMEeXyTO4YHOW aTTecTaummn

|_|Op$I,D,OK OLEHKN OoCBOEHUA 06y‘-IaI-OLLI,VIMVIC$I y‘-I66HOFO mMaTtepuana onpegendeTcda
cogepXXaHMeM cneayrLnx pasgenos ANCUUNINHDI:
No H WugukaTop(bl)
- anmeHoBaHne pasaera KomneTeHumsa(n) JOCTUXEHUSA OueHo4Hble cpeacTea
n/n ONCUMNMHBI (Modynst)
KOMMNEeTEeHUMMN
1 Cuctembl NMNHENHbIX OrK-1, Orl1K-1.1, OlNK-1.2, [omaluHue 3agaHus,
ypaBHeHun (metog Maycca) YK-1 YK-1.1 KOHTpoOrnbHasa pabota Ne 1
2 MepecTtaHoBKM 1 OrlK-1, OrlK-1.1, Ol1K-1.2, [JomalHune 3agaHus,
NoACTaHOBKM YK-1 YK-1.1 KOHTpornbHas pabota Ne 1
3 Onpepenutenu OrlK-1, OrlK-1.2, OlK-1.3, [JomaluHne 3agaHus,
YK-1 YK-1.2 KOHTpOrnbHas pabota Ne 1
4 MNpocTtpaHcTeo R" OrK-1, Or1K-1.1, OlNK-1.2, [JomalwHne 3agaHus,
YK-1 OrlMK-1.3, YK-1.1 KOHTpornbHasi pabota Ne 1
5 PaHr matpuupbl OrK-1, OrK-1.1, [omalHune 3agaHus,
YK-1 YK-1.1, YK-1.2 KOHTpornbHasi pabota Ne 1
6 CucTtemMbl MMHENHBbIX OrlK-1, OrlK-1.1, OlK-1.2, [omaluHune 3agaHus,
YpaBHEHWI (paHr MaTpuLbl) YK-1 YK-1.2 KOHTpOrnbHas pabota Ne 1
7 HencTtena ¢ maTpmuamu. OrK-1, OriK-1.1, OlNK-1.2, [omalHune 3agaHus,
O6patHaga maTtpuua. YK-1 YK-1.1, YK-1.2 KOHTpornbHasi pabdoTa Ne 1
8 "pynnbl 1 romomMopr3MbI. OrK-1, Or1K-1.1, OlNK-1.2, [omaluHue 3agaHus,
YK-1 YK-1.2 KOHTpornbHasi pabtota Ne 1
9 Konbua. OriK-1, Or1K-1.1, OlNK-1.2, [omaluHune 3agaHus,
YK-1 YK-1.1 KOHTporbHas paboTta Ne 1
10 KomnnekcHble yncna OrK-1, Or1K-1.1, OlMK-1.2, [omaluHue 3agaHus,
YK-1 YK-1.1 KOHTpornbHasi pabdoTa Ne 1
11 MHorouneHsl oT ogHon OriK-1, OrK-1.1, OlNK-1.2, [omaluHue 3agaHus,
nepemMeHHon YK-1 YK-1.1 KOHTporbHas paboTa Ne 2
12 MHorouyneHbl OT HECKOMbKUX OrK-1, OrK-1.1, OlNK-1.2, [JomaluHue 3apgaHus,
nepemMeHHbIX YK-1 YK-1.1 KOHTpoOnbHas pabota Ne 2
13 BekTopHbIe NpocTpaHCcTBa OrK-1, Orl1K-1.2, OMNK-1.3, [omaluHue 3agaHus,
YK-1 YK-1.2 KOHTponbHas pabota Ne 2
14 JInHenHble oTobpaxeHns OrK-1, OrK-1.1, OlNK-1.2, [JomaluHue 3apgaHus,
YK-1 OrlMK-1.3, YK-1.1 KOHTposnbHasa pabota Ne 2
15 >KopoaHosa dopma OrlK-1, OrlK-1.1, [omaluHune 3agaHus,
oneparopa YK-1 YK-1.1 KOHTponbHas pabota Ne 2
16 BunnHenHsie n OrlK-1, OrlK-1.1, OlK-1.2, [JomaluHne 3agaHus,
KBagpaTUdHble hopMmbl YK-1 YK-1.2 KOHTponbHas pabota Ne 3
17 EBKNMAOBbLI 1 yHUTAPHbIE OriK-1, OriK-1.1, OlMK-1.2, [omalHune 3agaHus,
NpoCTpaHCcTBa YK-1 YK-1.1, YK-1.2 KOHTponbHasa pabota Ne 3
18 AdbdprHHbBIE NpOCTpaHCTBa 1 OrlK-1, OrlK-1.1, OlK-1.2, [omaluHune 3agaHus,
acpdmHHbIE OTOOPaKEHNS YK-1 YK-1.2 KOHTponbHas paboTta Ne 3
MpomexyToyHasa aTtTecTaums 3ayeT BICTaBnAETCA NpU
dopma KOHTpOns — 3a4éT ycneLuHon coadve
KOHTPOIbHbIX paboT
[MpomexyToyHasa aTTecTaums lMepeyeHb BONPOCOB K
dopma KOHTPOrS - 3K3aMeH 3K3aMeHY

20. TunoBble OLEHOYHble cpeAcTBa UM MeToAMYECKUMe MmaTepuanbl, onpegensiowue
npoueaypbl oLeHUBaHUA

20.1. TeKyLUMMN KOHTPOSIb yCNeBaeMoCTU

KoHTponb ycneBaemMocTW MO AUCUMMANHE OCYLECTBSETCA C MMOMOLLbK CreayloLwmx
OLIEHOYHbIX CPEeACTB:

HomawHue 3adaHusi:




[To meme 1. Cucmembi NUHEUHbIX ypasHeHul (Memod [aycca)

Mpockypsikoe W.B. COOpHuK 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. COoOpHMK 3agjady no nuHenMHou anrebpe : yy4eb. nocobue / W.B.
MpockypsikoB;— CaHkT-MNeTepbypr: NlaHb, 2010. — 475 c.

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

[1lo meme 3 Onpedenumenu

MpockypsikoeB W.B. COoOpHWMK 3agjay no nuHenHonm anredbpe : y4eb. nocobue / W.B.
MpockypsikoB;— CaHkT-lNeTepbypr: INlaHb, 2010. — 475 c.

3apaHna 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

Mpockypsikoe W.B. COGopHuMK 3agjady no nuHenHonm anrebpe : y4eb. nocobue / W.B.
MpockypsikoB;— CaHkT-MNeTepbypr: INlaHb, 2010. — 475 c.

3apgaHua NeNe 726-732

[lo meme 5. PaHe mampuusbi

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

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

[1o meme 6. Cucmembl TUHEeUHbIX ypagHeHuUU (paHe Mampuubi)

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

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

[lo meme 7. [etcmeusi ¢ Mmampuuamu. ObpamHas mampuua

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

3agaHua 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

1o meme 8. [pynnbl U 20MOMOPHU3MbI

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

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

[lo meme 9. Konbua

Mpockypsiko N.B. CoopHMK 3agay no nuHenHon anredpe : y4eb. nocodue / UN.B.
MpockypsikoB;— CaHkT-lNeTepbypr: JNlaHb, 2010. — 475 c.

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

[1o meme 10 KomnnekcHble Yucna

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

3agaHua 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 MHo204/1€HbI 0OM 0OHOU NepemMeHHoU

dapaees [1.K., ComuHckmn N.C. C6opHMK 3agad no Beiclien anredpe. yuebd. nocobue / [1.K.
dappees, N.C. Comunckun; - 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,l), 578 (b,d,e,f), 579 (b,d,e,f), 585 (b,c,d,e).

[lo meme 12 MHO204/1e€HbI OM HECKOJIbKUX MePeMeHHbIX

danpees [.K., ComuHckmn N.C. COopHMK 3agay no Bbiclwen anrebpe. y4eb. nocodbue / [0.K.
dapnnees, N.C. ComuHckmn; - M., 1977. — 288 c.




3agaHua NeNe 590 (b,c), 593(b,c), 600, 602, 604, 606, 624 (b,d,f,h,j), 625 (b,d,f), 626 (b,c,d).
[lo meme 13 BekmopHble npocmpaHcmea

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

3apnanuna 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 JluHeUHble omobpaxeHus

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

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

[lo meme 15 XXopdaHosa gpopma onepamopa

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

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

[1o meme 16 bunuHeliHble U kK8adpamu4Hbie hOpPMbI

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

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

[1o meme 17 E8knudosbi U yHUMAapHbIe npocmpaHcmea

Mpockypsikos N.B. COopHMK 3agay no nuHenHon anrebpe : yyeb. nocobue / N.B.
MpockypsikoB;— CaHkT-MNeTepbypr: NlaHb, 2010. — 475 c.

3apaHuna NeNe1366, 1367, 1402, 1403

[1lo meme 18 AgbgpuHHbLIE TpocmpaHcmea U agpgbuHHbIE oOmobpaxxeHusi

Mpockypsikoe W.B. COGopHuK 3agady no nuHenmHou anrebpe : ydeb. nocobue / WN.B.
MpockypsikoB;— CaHkT-MNeTepbypr: NlaHb, 2010. — 475 c.

3apanHums NeNe 1175-1189, 1248-1262

MepeyeHb BOMNPOCOB K 3a4eTy: OLeHKa 3HaHUN npn nposegeHnn 3a4vyeta BegeTcda ¢ y4eTomMm
pesynbTaTta pa6OTbI B Xo4e cemMmecTpa, pe3yribTaToOM BbINOJIHEHUA KOHTPOJ1bHbIX pa60T.




wn

MpumepHbIN NepeYvYeHb 3a4a4 AN KOHTPONbLHOU paboTbl Ne1:

. Hairrn ®CP

. Bumumcnnts on PeaesTHTEN B

A=

Bapuuanr 1

. Pemnrtn CHCTEMY _‘g.-"[)‘:l.BIIL‘HIIﬁ MEeTOIOM Fﬂ}'(:(:ﬂ

ry a3+ 2ry+ 3, =1

3.1"] Ta Tz 2.’?‘.1 = 4
21y + 3x3 — T3 Ty = —h
1 ¥+ 210 Jry Ty = —4
T — 2+ +xy=1

T — 279+ 19 — 1y = —1
T — 2Ly + T3+ 5x4=5

. Chepyomyw cucreMy VpapHeHH pelnmuThs o npaemty Kpauepa

2.7'1 I Iy = 4
3r1 + dxa 2ra =11
3, — 2x0 + 4y = 11

. H{}..'II::-I_‘,.-’HCI: T‘L‘{}pC]\.IUﬁ .J—[I-III_'IH(."A_. BEIMHCIIHTE OIPeTe/THTE T MaTPRHITEL

21 4 3 5

34 0 5 0
A=13 4 5 2 1

1 5 2 4 3

4 6 0 70
r ap g [ |
a; g [ |
a; dy T iy 1
iy 2 iy T 1
; dz dy iy 1



3.

on

MpumepHbIN NepeYeHb 3aaay AN KOHTPONILHOW PaboTbl Ne2:

. B npocrpancree Ms(R) kBaaparHeix MaTpuil 2x 2 neficTByioT MiHeliHble onepa-

toput @ u W, onpeiessiensie no caeayionuy npasitam: X = XT UX = AX,
a b -

rae A = ukcnpopannas marpuua. Haiitu cynepnosunun oneparo-
c d

pos @ u Ud.

. B npocrpancree R3 JeilcTByeT JIMHelHbI olepaTop o, olpee/ledHbll paseH-

creoM @(x) = (x,a)a, rae uepes (-,-) 0003HAYEHO CKANSPHOE NPOH3BE/EHIE

BEKTOPOB, BeKTop a = (1,1, 1). Haiitu siapo u obpa3s oneparopa ¢.

,El(JKH'.?H'l'b._ UTO JIHHeliHOe HOANPOCTPaHCTBO, HATAHYTOE He Jl HJG\-’I-D CHCTEMY cob-

CTBEHHBIX BEKTOPOB III}E('J'GP}HHUB&&HHH 2, HHEAPHAHTHO OTHOCHTE/ABHO &,

MozkHO JIn HpUBecTH MaTpHIY JIMHEeHOro npeodpa3oBaHus K JHAIOHAIBHOMY
BHJIY NIyTeM nepexoja K Hopoumy dasucy. Haiitu aror Hazie u cooTBeTCTBY HOIIYIO

eMy MATPHILY.

6 -5 =3
3 -2 =2
2 =2 0

. Haitrn xopaatosy gropMmy MaTprilbL:

9 -6 -2
18 —12 -3
18 -9 -6



MpumMepHbLIN NepeyYeHb 3a4ay Ansi KOHTPONILHOW paboTbl Ne3:
Bapuanr 1

1. IIpumensisi npotece OpTOroHaM3alul, HOCTPOUTL OPTOrOHA/ILHBI Da3uc 1oji-
IIPOCTPAHCTBA, HATSIHYTOrO HA JIAHHYI0 cucTeMy BekTopos: (2,1, 3, —1),(7,4, 3, —-3),

(1,1,-6,0), (5,7,7,8).

b

. Ilyers B HekoTopoMm Dazuce cKajisipHOe [Ppou3BejieHHe 3a/1aHo dunHeitnoit gop-
Moit f, a smHeitHoe npeobpa3zoBanne ¢ — marpuueit A. Haittn marpuny A* co-

NpsizZKeHHOro npeodpazosanust ¢* B TOM e dasuce:

f = x1y1 + Bxays + 6x3y3 + 221y3 + 2x3y1 + 3x2y3 + 3x31.

0 1 -2
A=12 0 -1
3 -2 0

3. Ilpusecrn ciueayiouyio HopMy K KaHOHHYECKOMY BHJY € [IOMOLIbI METo/a
Jlarpanka:

xr

Ll 2

2 v 2 1 O ¢

+ x5 + 323 + 4x129 + 22123 + 22973.

4. Ipusectn cieayonyio GpopMy K KAHOHHYECKOMY BHJLY € IOMOIIBLIO METOa Op-
TOIOHAJIBHBIX [1Peobpa3oBaHuil:

2

+ T.I':; = —l.l'].l.'-l + -l.l'].l‘;;.

[V )

I g
bx] + o1

5. HaiiTn Bce 3Havenus lapaMeTpa A, pn KOTOPLIX HOJTOXKHUTE/ILHO Ollpe/e/ieHa

clejyionias Ksajparnutas gpopma:

-

s 2 2 : y
oxy + Azr5 + 3 + 42125 — 22123 — 22973,

TekyWwnn KOHTpOnb npeacTtaBnser cobown NpoOBEepKy YCBOEHUs y4yebHOro MaTepuana
TeopeTUYECKOro 1 NpakTUYECKoro xapakrepa, perynspHoO OCyLecTBAAEeMY0 Ha 3aHATUAX.

Llenb TekyLiero KOHTpOns:

OnpeneneHne ypoBHA CCOPMUMPOBAHHOCTU MPOdECCUOHArbHbIX KOMMETEHUUA, 3HaHUN W
HaBbIKOB LeATeNbHOCTU B 06nacTn 3HaHWW, n3naraemMblX B Kypce.

3agayn TekyLero KOHTPOss: NPOBECTUN OLeHNBaHNe

1. YpPOBHSI OCBOEHMS TEOpPEeTUYECKMX W MPaAKTUYECKUX TMOHATUWA, HAyYHbIX OCHOB
npodeccmoHanbHON OeATeNbHOCTH;

2. cTeneHn roTOBHOCTM 0By4YaloLerocs NPpUMEHsITb TEOPETUYECKNE U NPAKTUYECKME 3HAHUS 1
NpogeCcCMOHarnbHO 3Ha4YUMYH0 MHGOPMaLMO, COPMUPOBAHHOCTN KOTHUTUBHbLIX YMEHNN.

3. NpUOBPETEHHbIX YMEHUW, NPOMECCMOHANbHO 3Ha4YUMbIX Ans  nNpodecCuoHanbHou
AEATENbHOCTMN.

TekyuiMn KOHTpOMb npeaHasHayeH pnans MnpoBepKM xodga W KadecTtBa opMuMpoBaHUA
KOMMNEeTeHUMn, CTUMynuMpoBaHus y4ebHonm paboTbl obyyaemblX M COBEPLUEHCTBOBAHUSA




MEeTOOUKN OCBOEHMS HOBbIX 3HaHMA. OH obecneuymBaeTca NpoBeAEHMEM KOHTPOSIbHbLIX paboT.

B xone koHTponbHoM paboTtbl oby4datowemyca Bbigaetcs KMM ¢ npakTuyeckum nepevyHem
3agaHun 1 npegnaraeTca pewuTb OaHHble 3adaHuda. B xoge BbIMONMHEHUSA 3agaHUn MOXHO
nonb3oBaTbCcA NGO NuTepaTypomn, orpaHn4eHne no BpemeHn 90 MUHYT.

Ecnn Tekywaa artrectaumss npoBOAUTCA B AUCTaAHUMOHHOM dopmare, To obyvarowmincs
AOMKEH WMETb KOMMbIOTEP W AOCTYNn B CUCTEMY «OIEKTPOHHbIA yHMBepcuteT». Ecnm y
obyyaroulerocs OTCYTCTBYeT Heobxoaumoe obopyaoBaHue unM [OCTyn B CUCTEMY, TO OH
06s3aH coobwmnTb npenogasatento 06 3aToM 3a 2 paboumx AHA. Ha KOHTponbHyto paboTy B
ANCTaHUNOHHOM pexmnme oTBOAUTCS orpaHnyeHune no speMmern 120 MuHyT.

20.2. NpomexyToyHaa aTrectauusa

MpomexyToyHasa arTectaumsa npegHa3HayeHa Ans onpeferneHnss ypoBHSE OCBOEHUS BCEro
obbema y4yebHOM AucuMnnuHbl. [poMexyTovHast aTTecTtauusa no aucuunnuHe «Anrebpa»
npoBoauTCs B (hopme 3a4eTa 1 IK3aMeHa.

MpomexyToyHasa atTecTauusi, Kak NnpaBuMo, OCYLLECTBNAETCA B KOHUE ceMmecTpa. PesynbraThl
Tekylen artrtectauum obydarlerocs no peweHno Kadeapbl MOryT ObiTb YYTEHbl MNpu
npoBedEeHNN TMPOMEXYyTo4yHon artectaumun. [lpnm Hecormacum CTydeHTa, emy [aeTcs
BO3MOXHOCTb MPOWTM NPOMEXYTOYHYIO aTtTecTaumtio (6e3 yyeta ero Tekywmx artTectauum) Ha
oOLWMX OCHOBAHUSIX.

Mpn npoBegeHnn 3aveTa y4yUTbIBAKOTCA pe3yrbTaTbl KOHTPOSibHOWM paboTbl. Ona nonyyvyeHus
OLlEHKM «3a4TeHO» Ha 3a4yeTe y obyyarollerocs OOMKHbl MMETbCS UMNU OLEHKU «3a4vTeHO» Mo
KOHTPOSbHbIM paboTam wunu CTyAeHT AOSMKEH pewnTb COOTBETCTBYKOLIME 3adadn B Xoae
npoBeaeHnsa 3adeta. KoHTponbHasa pabota — no 10 6annoB 3a Kaxayt NpaBUITbHO PELLEHHYHO
3agayy KOHTponbHOM paboTbl. [Mpyn nonyyeHun He meHee MNosioBMHbLI HGanmnoB BbICTaABMSAETCA
OLleHKa «3a4YTEeHOo».

Mpn npoBeaeHnn ak3ameHa oby4vatoLMINCa AOMKEH OTBETUTb HA COOTBETCTBYHOLLME BOMNPOCHI B
Xo[4e 9K3aMeHa.

[MpymMepHbIN NepevyeHb BOMPOCOB:

CemecTp 1
Cuctembl NMHENHbIX ypaBHeHUn. MeToa Maycca.
[MocTaHOBKM M NOACTAHOBKM
MaTpuubl
Onpegenutenu. MNMpasuna Kpamepa. Onpegenvren Matpuupbl N-oro nopsiaka
Matpuubl K-oro nopsigka. Teopema Jlannaca
lMpaBuna Kpamepa
MpocTtpaHcTBo R". PaHr maTtpuubl. MNpaBuno BblMUCAEHNS paHra MmaTpuubl
CuctemMbl NMMHENHBIX YPaBHEHUN
CTpyKTypa MHOXeCTBa peLleHNA CUCTEMbI JIMHENHbBIX YPaBHEHUN
0 | Oencteusa ¢ maTpuuamn. ObpaTtHasa matpuuya
BunuHenHbie dopmbl. BbipaxeHue OunuHenHon ¢opmbl B koopauHatax. MaTtpuua
OMnnHenHon opmbl
CummeTpuyeckne n KoOCOCUMMETpUYECKME OunumHenHble dopmbl. KBagpartunyHbie
dopmsbl. [NpuBegeHne kBagpaTndHbiX POpM K KAHOHNYECKOMY BUAY
3aKoH MHepuuKn KBagpaTuyHbiX popMm. MNMonoxutensHoO onpegeneHHble KBagpaTUYHbIe
dopmbl. Kputepuin CnibBectpa
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CemecTp 2

JInHenHbIe NpocTpaHcTBa.

JInHenHas 3aBUCUMOCTb U HE3ABUCMMOCTb BEKTOPOB
baswuc, koopanHaTtbl, pa3mMepHOCTb MPOCTPaHCTBA
M3omopdun3amM JIMHENHBIX MPOCTPAHCTB

ArWIN(EF




MaTpuua nepexoga oT ogHoro 6asuca k gpyromy, npeobpasoBaHme KOOpAMHAaT BEKTopa
npu nameHeHnn Gasuca

MognpocTpaHCcTBa MIMHEMHOrO NPOCTPAHCTBA

Cymma 1 nepeceyeHmne nognpocTpaHcTB

MpsiMasi cymma nognpocTpaHCcTB

JInHenHbIE onepaTopbl

MaTpuua nnMHenHoro oneparopa

P
RIBlolo|No| »g

[encTBua ¢ NIMHeNnHbIMKW oneparopamm

12 | AHHYNMpYKOLWME MHOTO4NEHDI

13 | ObpaTtHbIn onepaTop

14 | IluHenHbIn onepatop, gencteyrowmn n3 R"B R"

15 | Agpo v obpas nuHenHoro onepatopa. PaHr n gedekr oneparopa

16 | CobCcTBEHHbIE BEKTOPbLI A COOCTBEHHbIE 3HAYEHUS NIMHENHOIO onepartopa

17 | Teopema NamunbToHa-Kanu

18 | luBapunaHTHbIE NoanpocTpaHcTBa

19 | XXopgaHoBa ®opma maTpuubl NIMHEMHOrO onepaTtopa

20 EBKNMOOBO M yHUTaApHOEe npocTpaHcTBa. [nuHa BeKTopa, Yron Mexay BeKTopamu,
opToroHanbHocTb. HepaBeHcTBO Kowu-byHakoBckoro-LBapua

21 | OpToHOPMMPOBaHHLIN Gasuc. Npouecc opToroHanbHOCTH

29 Onpegenutens [pama. OpToroHanbHoe AononHeHue. [lpoekuusi BekTopa Ha
nognpocTPaHCTBO
23 | Nlsomopdun3M eBKNMAO0BbIX U YHUTAPHbLIX NPOCTPAHCTB

24 | ConpsixxeHHoe npocTpaHcTBO. ConpsixkeHHbIn 6a3uc

25 | ConpsixeHHbIN onepaTtop, ero CBOUCTBa

26 | CamoconpsiXeHHbI onepaTop, ero CTpykTypa

27 | 'someTpudeckuin onepartop, ero CTpykrypa

28 | CTpyKTypa NIMHENHbIX onepaTopoB B EBKNNAOBLIX U YHUTAPHbIX MPOCTPaHCTBaxX

Kputepumn oueHMBaHMA KOMNETEHLMA LLikana oweHoOK
«3a4TeHO» BbICTABMSAETCH CTYAEHTY, KOTOPbIN MPOYHO YCBOMM MPEedyCMOTPEHHbIN | «3a4yTeHOo»
nporpaMmHbIN MaTepuarn; nokasan rinybokne cuctemaTtMsnpoBaHHble 3HaHUS, BnageeT
npreMamun paccyXgeHusi U CornocTaBnseT marepuan n3 pasHblX UCTOYHUKOB: TEOPUIO
CBA3bIBAET C MNPaKTUKOW, APYrMMW TemMaMu [aHHOrO Kypca, ApYrux u3ydaemblX
npeamMeToB; 6e3 owMBOoK BbINOMHWI NPaKTUYecKoe 3ajaHune.

O6s3atenbHbiM YCNOBMEM BbICTABMEHHOW OLIEHKM SBMSETCS MpaBuilbHOE pelleHue
KOHTPOmbHbIX paboT, cucTematMyeckass akTMBHasd paboTa Ha NEKUMOHHbIX W
NPaKTUYECKMUX 3aHATUSX.

«He 3a4TeHo» BbiCcTaBnaeTca CTyAeHTY, KOTOPbIN He CnpaBuncs ¢ 3agaHuamu buneta, | «He 3auteHo»
B OTBETax Ha Apyrne BOMPOCHl AOMYCTUN CyLLECTBEHHbIE OWNGOKN. He MoXeT oTBeTUTb
Ha JOMNOMNHUTENbHbIE BONPOCH!, NPEANOXEHHbIE NpenogaBaTenem.

Kputepumn oueHMBaHUA KOMNeTeHL N LLkana oueHoK
MonHbIN 1 NpaBWIbHBIN OTBET Ha 06a Bonpoca bunera. OTnmnyHO
HeTo4HOCTM B OTBETE Ha BOMPOCHI buneTa. XopoLlo
CyuecTBeHHbIE HEAOYETHI B OTBETE Ha BONpockl bunera. Y OoBNeTBOpMTENBHO
IMonHOCTLI0 HE pacKphbIT, MO KpanHe Mepe, OavH Bonpoc dunera. HeygosneTBoTensHO

20.3 ®DoHA OUEeHOYHbIX cpeactB CcPOPMUPOBAHHOCTU KOMMETEHUUA CTYOEHTOB,
pekomMeHAyeMbIN ANs NpoBeAeHUA AUarHoCTU4eckux pabor



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) 3agaHusa 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 peKoMeHAYHTCS K MCNOMb30BaHUIO NPU NpoBeAeHUN
ANarHoCTUYEeCKUX paboT C Lenbio OLeHKM OCTaTOYHbIX pe3yNbTaToOB OCBOEHUA AaHHOMN
AUCLUMUNIIUHbI (3HAHUW, YMEHUW, HaBbIKOB).

Mporpamma pekomeHgoBaHa HMC matematudeckoro gakynbTeTta npotokon Ne 0500-07
oT 29.06.2021 r.
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