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9. Llenn n 3agaym y4ye6HOM AUCLUNSINHDI:
Llenbto Kkypca £BRS€TCA OCBOEHME OCHOBHbIX MOHATUA W ¢akToB anrebpbl, oBnageHue
OCHOBHbIMW METO4AMM PELLEHMS 3aau.

3agavyamu y4ebHoM OMCUNNIIMHBI SBIAKOTCA:
— O3HaKOMJIEHNE C OCHOBHbIMU anrebpanyeckumm NOHATUSMMU N dhakTamu;
- OBNageHne OCHOBHbIMM METOA4aMN peLLeHna 3agav;
- BblpaboTKa HaBbIKOB M YMEHUIN MO MPUMEHEHUIO MOMYYEHHbIX 3HAHWA NpU pelleHun 3agad
anrebpbl 1 gpyrnx MaTtemMaTuyeCcKmx UCLUMNITVH.

10. MecTO yuyebHOM AMcLUUNIUHbI B cTPyKType OOI:

OucunnnnHa

«Anrebpa»

oTHocutca K bBnoky 1

ObgasaTenbHoOM 4acTy,

T.e.

06s3aTenbHON AUCUMNIIMHOM AN M3y4YyeHunst obyvaroLwmmmncs.
[nsa ero ycnewHoro oCBOEHUS HEOOX0AMMbl 3HAHUSE N YMEHUsI, NPUOBpPETEHHbIE B pesyrnbTaTe
00y4yeHus Mo LWKOMbHOW NporpaMmme.
CtynoeHT ponxeH cBoboHO BNageTb MarepuanamMmu LWKOSIbHOW NporpamMmmbl.

11. KomneTeHuun oby4arwliyerocs, popmmpyemMbie B pe3ynbTaTe OCBOEHUA AUCLUMUNIIUHbI:

Kog HasBaHue Kog(bl) WHankaTop(bl) MnaHmpyembie pesynbTaTbl 06y4eHus
KOMNeTeHLMK
Or1K-1 | CnocobeH OrlK-1.1 | MNpumeHsieT 6a3oBble 3HaTb: KOHUenTyanbHble OCHOBBI
NPUMEHATb 3HaHUSA, MNONYyYEHHbIE B METOAO0B pelleHns 3agay B npegmMeTHON
dyHOaMeHTanb- obnacTtu ob6nacTu; ocHOBHblE METObI
Hble 3HaHWus, MaTemMaTU4eckux n(unm) JokasaTenbCTBa MaTemMaTuyeckmnx
norny4yeHHble B €CTECTBEHHbIX HayK YTBEPXKOEHUN
obnacTtu YMeTb: hopMynnpoBaTb NOCTaHOBKM
MaTemMaTU4ecKmx OCHOBHbIX 33a4 anrebpbl, B TOM Yucre B
n (Mnn) NMPOEKTUBHbIX MPOCTPAHCTBAX,
€CTECTBEHHbIX dopmMynunpoBaTh M JOKa3biBaTb TEOPEMbI
Hayk, 1 CYLLIECTBOBaHMWS, €4UHCTBEHHOCTH,
MCMonb30BaThb UX KOPPEKTHOMN NOCTaHOBKM 3afay anredpbi.
B npodpeccmo- BnapeTtb: TeopeTnyeckumm noaxogamu K
HanbHoMn peLleHunto 3agay anredpbl; HaBblkaMm
OeATENbHOCTU paboTbl B MHGOPMALMOHHBLIX
COBPEMEHHbIX CUCTEMAX
OlK-1.2 | OueHnBaeT u 3HaTb: 3apybexHYI0 1 OTEHYECTBEHHYHO
dopmMynupyeT nntepartypy B obnactu anrebpbl, obwme
aKTyarbHble 1 3Ha4yMMble | hOPMbl 3aKOHOMEPHOCTM TEOPUM
npobnemsl anrebpbl
dyHOaMeHTanbLHou YMeTb: rpamMoTHO 1 NpaBuibHO
MaTemMaTuKm NPeacTaBnATb CBOM pe3ynbTaThl
BriageTb: nctodHmMkamy nHdopmMaumm,
HaBblkamy paboTbl C MMTepaTypou,
NMHOPMALMOHHLIMU CUCTEMaMMU
OrlK-1.3 | AHanuaupyeT u 3HaTb: MeToabl peLleHns 3agay B
NPUMEHSIET HaBbIKN obnactn anrebpbl
BblbOpa MeTooB YMeTb: paboTtaTb ¢ pa3nnyHbIMU
peLueHns 3agaq NCTOYHMKaMM Hay4dHOM nHdopmauuu,
npogeccroHasnbHOM rPamMOTHO M NPaBUSbHO NPEACTaBNATb
OeATeNnbHOCTM Ha OCHOBE | CBOW pe3ynbTaThl
TEOPETUYECKMNX 3HAHWUN BriageTb: meTogamm camocToATENbHOro
0By4eHNs HOBbIM 3HAHUSAM 1 crnocobamm
X NpUMeHeHnst B obnacTtu anrebpbl
YK-1 CnocobeH YK-1.1 | AHanusupyet 3HaTb: cocTaBnsoLLmMe YacTu B obnacTtu
OCYLLECTBNATb npobnemMHyto cuTyaumto anre6pbl, Nx CBs3n
MOUCK, Kak cMcTeMmy, BbiIBNss ee | YMeTb: pelwlaTb 3agayvm anrebpbl kak
TEOpPUTUYECKNIA COCTaBnsoLLMe 1 CBS3N CUCTEMY, BbISIBUTb COCTaBMSIOLLME YACTH,
aHanmM3 n cuHTes MeXay HAMM yCTaHaBMMBaTb CBA3WN MEXAY HUMM
WHpopmaLmu, Brnagetb: mncrtodHMkamy nHopmaumm,
NPUMEHSTb HaBblkamy paboTbl C IMTEPATYPOW,

ABITAETCA




CUCTEMHbIV HanpaBsfeHHbIMW Ha peLueHne
noaxop ons nNpobnemHbIX cuTyauun anredpsbl
pelueHna YK-1.2 | Vicnonb3ys formko- 3HaTb: KOHUenTyanbHbIE OCHOBBI
nocTaBneHHbIX MEeTOA0NOMMYECKUin MEeTOJOB peLleHns 3agad B obnacTtu
3agav WHCTpYMEHTapun, anre6pbl
KpUTUYECKU OLEeHnBaeT YMeTb: paboTaTtb C pa3nmMyHbIMK
HageXHOCTb UCTOYHUKOB | MCTOYHMKAMM Hay4yHOW MHGOpMaLmMK,
WHGopmaLuu, MCMONb3ys NOrMKO-MeToANYECKUIA
COBPEMEHHbIX KOHLIEMNUMINA | MHCTPYMEHTapui
dmnocodckoro u Bnapetb: HaBbikamy paboTbl B
coumansHOro xapakrepa NH(OPMALMOHHBIX COBPEMEHHbIX
B CBOEW npeameTHOM cucTeMax, KpUTepusaMU NPOBEPKM
obnactn NCTOYHMKOB MHGOpMaLIMK

12. O6bem AucUMNUHbI B 3a4eTHbIX eAnHULax/yacax B COOTBETCTBUN C YYEOHbIM
nnaHom — 15/ 540.
dopma NpoMeXyTOYHOM aTTecTauum: 3a4éT - 1,2 cemecTp, ak3ameH - 1,2 cemecTp

13. TpyAoEéMKOCTb N0 Buaam y4yebHon paboThbl:

TpyooemKocTb (4achl)
Bug yuebHon paboThl Bcero To cemecTpam 5
AyOnTOpPHbIE 3aHATUSA 264 140 124
B TOM YuUcne: nekuun | 136 68 68
npaktndyeckue | 118 68 50
nabopaTtopHble | - - -
CamocTosaTenbHasa pabota 214 80 134
KoHTponb 72 36 36
NToro: 540 252 288

13.1 CopepxxaHue pa3genoB QUCLUMIUHDI:

3aBNCUMOCTb CUCTEMbI BEKTOPOB. basuc n paHr cuctemsl

BEKTOpPOB. OKBMBANeHTHbIE CUCTEMbI BEKTOPOB.

n/n
Peannsayus
HanmeHoBaHue pasgena
pasgena CopeprxaHue pasgena gucLmninHbl ONCUUNANHBI C
ANCUNNMNHBI NMOMOLLIbIO
OHNaWnH-Kypca,
QYMK*
1. Jlekuun
11 CucTtembl nuHenHbIX | CucTembl NIMHENHbIX ypaBHeHU 1 MaTpuubl. CTyneHyaTble https://edu.vsu
ypaBHeHun (MeToz CUCTEMbl NINHEVHbIX YpaBHEHNA. OKBUBANEHTHbIE CUCTEMbI .ru/enrol/index.
laycca) NHerHbIX ypasHeHu. MeTtopn Maycca pelueHus cuctem php?id=6025
NVHENHBLIX YpaBHEHWUM.
1.2 lMepecTaHoBKU U MepecTaHoBKN. YeTHOCTb NepecTaHoBKN. TpaHCcno3nuum
NnoaCTaHOBKM nepectaHoBku. [Nepexon OT 0gHOWM NEPEeCcTaHOBKM K OPYron
npyu NOMOLLM TpaHCcno3nuun. VismeHeHne YeTHoCTH
nepecTaHOBKM NMpu TpaHcnosnuun. MNMoacraHoBkn. YeTHOCTb
NoACTaHOBKM. YMCNo YeTHbIX NOACTaHOBOK.
1.3 Onpepgenutenu Onpegenutenun matpu 2-ro u 3-ro nopsaka. MNpasuno
Kpamepa. Onpegenutenu maTtpuy n-ro nopsiaka. Ceoncrea
onpepenutenen. CeocTBa onpegenvTenem, CBA3aHHbIE C
NMHENHON KOMBMHALMEN CTPOK U TPAHCMOHUPOBaHMEM.
MwuHopbl k-ro nopsgka. Teopema Jlannaca. Pasnoxenune
onpegenutens no ctpoke. Metoapl BolYMCIIEHMSA
onpepenutenen. Npasuno Kpamepa pelueHns cuctem n
ypaBHEHWU C n HensBeCTHbIMK. [lpyrne noaxoab! K
NOCTPOEHMIO TEOpUM onpegenuTenen
1.4 MpocTtpaHcTBo R" KoopanHaTHoe BekTopHoe npocTtpaHcTBo R". JluHenHas




MoanpocTtpaHcTBo. basnc nognpocTpaHcTea.
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PaHr matpuubl

PaHr matpuubl. MeTon okanMnsaoLwmnx MMHOpoB. HaxoxaoeHne
paHra matpuubl 1 6asnca cUCTeMbl BEKTOPOB NPY MOMOLLM
aneMeHTapHbIX NpeobpasoBaHuii. [lononHeHne NMHENHO
He3aBMCUMbIX CUCTEM BEKTOPOB Ao 6asuca.

1.6

Cunctembl NMNHENHbIX
ypaBHEHUN (paHr
MaTpuLbl)

Kputepnn coBMECTHOCTU CUCTEMbI JIMHENHBIX YpaBHEHUI B
TepMunHax paHra maTtpuu,. O6obuweHne npaeuna Kpamepa Ha
CUCTEMbI M NIMHEWNHBIX YPABHEHUIN C N HEM3BECTHLIMM.
CTpyKTypa MHOXeCTBa peLleHnin OgHOPOOHON U
HEeOHOPOAHON CUCTEM NUHENHBIX YPaBHEHWUN.
PyHOaMeHTanbHas cucTema peLueHni.

1.7

Hencteusa c
MaTpuLamm.
O6patHasa maTtpuua.

OevictBua ¢ matpuuamn. Onpegenvrens NponssegeHns
maTpuu. MaTtpuiHble ypaBHeHus. OBpaTtHas matpuua.
CaoitcTBa obpatHon maTtpuubl. HaxoxaeHne obpaTHON
MaTpuLbl METOAOM dreMeHTapHbIX NpeobpasoBaHui.
Mpaeuno Kpamepa. PasnoxeHne matpuu. PaHr cymmbl 1
npousBefeHne MaTpuLl,.

1.8

Mpynnbl n
roMoMopdn3Mbl

Anrebpanyeckune cTpykTypbl. Bugbl anrebpanyecknx CTpyKTyp.
Mpynnbl. PaspewmmocTb ypaBHeEHWA B Nonyrpynne.
N3omopnambl n romoMopdmamMbl anrebpanyecknx CTpyKTyp.
CaorictBa romoMmopdmnamoB. MNoarpynnel. KoHCTpympoBaHue
nogrpynn. Onuncaxwne Bcex noarpynn rpynnsl Z. Linknuyeckas
rpynna. PasnoxeHue rpynnel no nogrpynne. Teopema
Jlarpanxa. ®aktoprpynna. Teopema Kenu.

1.9

Konbua

Konbuo. Tunbl koney,. Mogkonbuo. Fomomopdmamel konedw,.
XapakTepuctuka nonsi.

1.10

KomnnekcHbie Yncna

TpuroHomeTpuyeckasa chopma KOMMIEKCHOMO Yncna.
YMHOXeHue, aeneHne, BO3BeAEHNE B CTEMNEHb U U3BMeYeHne
KOPHS KOMMIEKCHbBIX YNCEeN B TPUrOHOMETpUYeckon opme.
pynna KopHew 13 eauHULbI.

1.11

MHorouyneHbl oT
OfHOW NepeMeHHON

KonbLio MHOro4sieHoB OT O4HOW NepPEMEHHON.
DyHKLMOHamMbHbIN KU anrebpanyvecknini noaxodbl K MOHATUIO
MHorouneHa. KopHu MHorouneHa. CBa3b KOPHEN MHOro4reHa
C Jenutenamm nepeon cteneHn. Yncno KopHen MHorouneHa
Hag obnacTbto LenocTHocTu. CoBnageHve NogxoaoB K
NMOHATUIO MHOroYneHa Ha 6eckoHeYHon obnacTblo
LLlertocTHOCTU. KpaTHOCTb KOpHS MHorouneHa. PasnoxeHue Ha
MHOXUTENN Hag obnacTbio LenocTHocTn. PasnoxeHne
MHOro4sieHa no crteneHsam ApyyneHa x-c lNponssoagHas
MHorouseHa. MNoHWXeHne KpaTHOCTU KOpHS Npu
ounddepeHumnposaHumn. dopmyna Tennopa. MHorouneHa Haz
anrebpanyecku 3aMmkHyTbIMKU nonsamu. OCHOBHasi Teopema
anrebpbl. ®opmynbl Bueta. MHorouneHsl Hag nonem
OencTBUTENbHbIX Yncern. PaunoHanbHble KOPHU MHOroYIeHa ¢
pauunoHanbHbIMU KoaduLmeHTamu. 'paHnLbl KOpHen
MHoro4neHa. HaxoxgeHve KoHen MHorovneHoB (bopmyna
KapaaHo, Teopema Abens u Manya). TeopeMbl 0 Yncne
0EeNCTBUTENbHbLIX KOPHEN MHOIOYNeHa ¢ 4ENCTBUTENbHLIMA
KoadhduumeHtamn. [leneHne MHorouneHa Ha MHOMOYNEH ¢
OCTaTKOM, HanbonbLINA 0BLWMIA AennTeNb MHOTO4YEHOB.
Anroputm EBknuaa. B3aMMHO NpocTble MHOrOYMNEHbI.
PasnoxeHne MHOrodneHa Ha HenpuUBOAMMbIE Haf, nonem
MHOXUTENN.

1.12

MHorouyneHbl ot
HEeCKONbKNX
NnepeMeHHbIX

KonbLio MHOrOUNEHOB OT HECKOSIbKMUX NEPEMEHHbIX.
CummeTpuryeckme MHoro4neHbl. OCHOBHas Teopema Teopun
CYMMETPUYECKUX MHOTOYJIEHOB.

1.13

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTea. JInHenHasn 3aBUCUMOCTb CUCTEM
BekTopoB. Basnc n pasmepHOCTb NIMHENHOrO NPOCTPaHCTRa.
KoopauHatbl BekTopa B 3agaHHoM 6asuce. Misomopdunam
BEKTOPHbIX NPOCTPaHCTB. MI30MOPHOCTb KOHEYHOMEPHbIX
NPOCTPaHCTB OAMHaKOBOW pasMepHocTu. MaTtpuua nepexoga
OT ogHoro 6asuca k gpyromy. lNpeobpasoBaHue KoopanHat




BEKTOPOB NP M3MeHeHnn 6asmca. NMognpocTpaHCTBO
BEKTOPHOro npocTpaHcTea. JInHenHas obonouka u paHr
cuCTeMbl BEKTOPOB. NepeceyeHne n cymma noanpoCTpaHCTB,
npsmMas cymma noanpocTpaHCTB.

1.14

JInHenHble
oTobpaxeHus

JInHenHble 0TOOPaKeHUSA BEKTOPHBbIX NPOCTpaHCTB. MaTtpuua
nuHenHoro otobpaxeHusi. UlameHeHne maTpuLbl FIMHEAHOTO
oTOOpaxeHus Npu nepexoae kK Apyrum 6asmcam. [encteus ¢
NMHENHbIMU O0TOBpaXeHUaMN. MNPOCTPaHCTBO NMHENHBIX
oTobpaxeHuin. Agpo 1 obpas NMHENHOro oTobpaxeHus, Nx
pasmMepHocTU. JInHeriHble onepatopbl. O6paTHbI oneparop,
yCrioBue CyLLecTBoBaHUSA 06paTHOro oneparopa.
Cob6CcTBEHHbIE BEKTOPBI 1 COBCTBEHHbIE 3HAYEHUS.
Xapaktepuctudeckuin MHorovneH. Teopema MaMmunbToOHa-
Kanu. MuBapmaHTHbIE nognpocTpaHcTea. Kputepuii
OMaroHanM3mpyemocTy MaTpuLbl IMHENHOIO onepaTopa.

1.15

>KopoaHosa cdopma
onepartopa

>KopaaHoBsa knetka. >KopgaHoBa matpuua. KopHeBble
noanpocTpaHcTBa. PasnoxeHue npocTpaHcTBa B NPSIMYHO
CYMMY LIMKINNYECKUX KOPHEBbLIX NOAMNPOCTPaHCTB. Teopema o
XOpAaHOBOW HOpMarbHON hopMe MaTpuLbl IMHEAHOTO
oneparopa B KOMMMEKCHOM 1 B BELLEeCTBEHHOM MPOCTPaHCTBE.
EQMHCTBEHHOCTB XXOPA4AHOBOW HOpMaribHOM hopMbl.

1.16

BunuHenHbie n
KBagpaTU4YHble

dopmbl

BunuHerHble popmbl. MaTpuua dunmHenHom popmbl.
CnmMmMeTpurYecKne N KOCOCMMMETPUYECKNE BUINTMHENHBbIE
dopmbl. KBagpaTtuyHble oopmbl. MeTogpl Jlarparxa n Axkobu
npuBeaeHns kBagpaTn4Hon opMbl K KAHOHUYECKOMY BUAY.
3akoH nHepumn. MNMonoxutenbHoO onpegeneHHbie GopMbl.
Kputepuin Cunbeectpa. NpuBeaeHue napbl KBagpaTUYHbIX
POpM K KaHOHMYECKOMY BUAY. BunvHenHble 1 kBagpaTuyHble
bOopMbl Ha KOMMNIEKCHOM NMPOCTPaHCTBE.

1.17

EBknnooBbl 1
YHUTapHble
npocTpaHcTBa

EBKNnAoBbI M YHUTapHbIE BEKTOPHbIE NpOocTpaHcTea. dnnHa
BEKTOpa, yron mexay sekropamu. HepaseHcTBo Kowm-
ByHsikoBckoro. OpToHopMMpoBaHHble 6a3ucel. Mpouecc
opToroHanusauun pama-lUmnara. Onpegenutens pama.
OpToroHanbHoe gononHeHue. Npoekunst BeKkTopa Ha
NoAnpocTpaHcTBO. MI3oMopdmamM eBKNMAOBLIX U YHUTAPHbIX
npocTpaHcTB. JInHenHble yHKUMOHanbl. ConpsXXeHHoe
npocTpaHcTBO. ConpsbkeHHbIn 6a3unc. JInHeNHbIM onepaTtop,
COMNPSKEHHBIN K AaHHOMY. CMMMETPUYECKME U SPMUTOBBI
NHenHble onepaTopsl, ux cnekTp. CyllecTBoBaHne
COBCTBEHHOro OPTOHOPMMUPOBaHHOMO 6asnca. OpToroHanbHbIe
W YHUTapHbIE NIMHENHbIE ONepaTopbl, KAHOHNYECcKn 6asnc
Ang Hux. PasnoxeHne HeBbIPOXAEHHOro NIMHENHOrO
onepartopa B NPOU3BEAEHNE MONOXUTENBLHOIO U
n3omeTpudeckoro ornepartopa. NprueeaeHve kBagpaTuyHON
(3pmmTOBON) HOPMBI K FMaBHBIM OCHAM.

1.18

AdPrHHLIE
NPOCTPaHCTBa U
adpurHHbIE
oToGpaxeHust

AdprHHBIE N adhprHHBIE EBKNMAOBLI NPOCTPaAHCTBA.
Cucrembl koopamHaTt. Nnockoctn B adppMHHOM NPOCTPaHCTBE,
cnocobbl nx 3agaHus. PacctosHne mexay Toukamm
€BKINMaoBa NpocTpaHcTBa. PaccTosiHMe oT TOYKM OO0
nnockoctn. O6beM B €BKNMZOBOM NMpocTpaHcTBe. OObem
napannenenunega v onpegenutens [pama. AddnHHbIE
oTobpaxkeHuWs, ux 3anncb B KoopanHaTax. PasnoxeHune
adpmHHOro npeobpasoBaHunsi B NpOM3BEAEHME caBUra U
npeobpa3oBaHus, OCTaBMSAIOLLENO HA MECTE TOYKY.
"eomeTpuyeckmin cmbicn onpegenuTens addUHHOIo
npeobpasoBaHus. [ABUKXeHNSA eBKNMAOBa NPOCTPaHCTBA.
Knaccudpmkaumsa geuxkeHnii. KBagpuyku (runepnoBepxHOCTU
BTOPOro nopsaka) B adhdnHHOM NpOCTpaHCTBe.
Knaccudukaumsa ksagpvik B adprHHON 1 €BKNIMA0BON
reoMeTpusix. HeBbIpOXXaeHHbIE LieHTpanbHble KBagpuKK.
KaHoHu4eckre n umnnmHapuyeckue KBagpukm.
AcumnToTnyeckne HanpasneHns. [eomeTpuyeckmne CBoMCTBa
rmaBHbIX OCEN annuncouaa.




1.19

MpoekTnBHbIE
NpoCTpaHCTBa

MpoekTnBHOE NPOCTPAHCTBO NPOM3BOSIbHOM Pa3MEPHOCTH,
pasnu4yHble mogenu. OgHopoaHble koopanHaTbl. AQdUHHLIE
KapTbl MPOEKTMBHOIO NPOCTpPaHCcTBa. [poeKTUBHbIE
npeobpasoBaHnsa 1 NPOEKTUBHAsNA rpynna. Keagpuku B
NPOEKTUBHOM MPOCTPAHCTBE, UX Knaccudmkaums

1.20

TeH3opbl

TeH3opbl. 3anncb TeH30pOB B KoopauHaTtax. iameHeHne

K03 (hMLIMEHTOB TEH30pA MpU Nepexoae K Apyromy 6asucy.
Onepauunu Hag TeH30pamMu (CNOXEHNE U YMHOXEHNE).
CsepTka TeH3opa. CUMMeTpUYeckne u KOCoOCMMMETpU4eckue
TeH3opbl. Onepaunm CUMMETPUPOBaHNS U anbTEPHUPOBAHUS.

2. MpakTuyeckue 3aHATUSA
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CucteMbl NIMHENHBIX
ypaBHEHWn (MeTop,
Maycca)

CurcTeMbl NMMHENHbIX YypaBHEHU U MaTpuubl. CTyneHvaTble
CUCTEMbI NIMHENHbIX YPaBHEHWUI. OKBMBANEHTHbIE CUCTEMbI
nuHenHbIX ypaBHeHu. MeTtog Maycca pelueHuns cuctem
NVHEWNHbIX YPaBHEHWMN.

2.2

[MepecTaHoBKU U
NOACTaHOBKM

MepecTtaHoBkK. YeTHOCTb NepecTaHoBKKU. TpaHCno3numum
nepectaHoBku. [Nepexon OT o4HOW NepecTaHOBKU K ApYron
npv MOMOLLM TpaHCNO3nUMIA. VIsMeHeHne YyeTHoCTH
nepecTaHoBKW Npy TpaHcnosnumn. NoacTaHoBkK. YeTHOCTb
NOACTaHOBKW. YnMCNo YeTHbIX MoACTaHOBOK.

2.3

Onpepenutenu

OnpegenuTtenu matpuu, 2-ro n 3-ro nopsigka. lNpaeuno
Kpamepa. Onpegenutenu matpuy n-ro nopsigka. Ceoncrtea
onpegenutenen. CBoNCTBa onpegenuTenemn, CBas3aHHble C
NNHENHON KOMOWHALMEN CTPOK N TPAHCMOHNPOBAHMNEM.
MuHopbl k-ro nopsigka. Teopema Jlannaca. Pasnoxexue
onpegenutens no ctpoke. Metogpl Bol4MCHIEHMSA
onpegenutenen. MNMpasuno Kpamepa pelueHns cuctem n
ypaBHEHWUI C N Hen3BeCTHbIMKU. [pyrMe nogxoas! K
NOCTPOEHMIO TEOPMM onpegenuTenen
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MpocTtpaHcTBo R"

KoopanHaTHOe BeEKTOpHOE npocTpaHcTBo Rn. JInHenHas
3aBMCUMOCTb CUCTEMbI BEKTOPOB. Basnc n paHr cuctemsl
BEKTOPOB. OKBUBANEHTHbIE CUCTEMbI BEKTOPOB.
MognpocTtpaHcTBo. basuc nognpocTpaHcTea.

2.5

PaHr maTpuubl

PaHr matpuubl. MeTog okanMnsaoLmMx MMHOPOB. HaxoxaeHne
paHra matpuubl 1 6asnca cUCTeMbl BEKTOPOB NPY MOMOLLM
arneMeHTapHbIX NpeobpasoBanHuii. [lononHeHne NMHeNHO
He3aBUCUMbIX CUCTEM BEKTOPOB A0 Hasuca.

2.6

CucTeMbl NMUHENHBbIX
ypaBHEHUN (paHr
MaTpuLbl)

KpnTepun COBMECTHOCTU CUCTEMbI JIMHENHBIX YpaBHEHN B
TepmuHax paHra matpuu. O6o6weHre npasuna Kpamepa Ha
CMCTEMbl M NIMHENHbIX YpaBHEHUI C N HEM3BECTHBIMMU.
CTpyKTypa MHOXeCTBa peLleHNn OQHOPOAHON 1
HEOOHOPOAHOW CUCTEM NINHENHBIX YPaBHEHWI.
PyHaaMeHTanbHas CMCTeMa PELLEHUN.

2.7

Hencteusa c
mMaTpuuamMm.
O6patHaa maTtpuua.

Henctena ¢ matpuuamu. OnpegenuTens Npov3BeaeHns
mMaTpuu. MaTpuyHble ypaBHeHusi. ObpaTHaa maTtpuua.
CaoitcTBa obpatHon maTpuubl. HaxoxaeHne obpaTHom
MaTpuLbl METOOOM SfIEMEHTapHbIX Npeobpa3oBaHUN.
Mpaeuno Kpamepa. PasnoxeHne matpuu. PaHr cymmbl 1
npoussegeHne MaTpudl.

2.8

Mpynnbl n
roMoMopdn3Mbl

AnreGpanyeckme CTpYKTypbl. Buabl anrebpanyecknx CTpykTyp.

Mpynnbl. PaspewimmocTb ypaBHeHWUA B nonyrpynne.
N3omopnambl n romoMopdmaMbl anredpanyecknx CTpYKTyp.
CaoictBa romomopdm3amoB. [Nogrpynnbl. KoHCTpympoBaHue
noarpynn. Onucanue Bcex noarpynn rpynnsl Z. Linknuyeckas
rpynna. PasnoxeHue rpynnel no nogrpynne. Teopema
Jlarpanxa. ®akroprpynna. Teopema Kenu.

2.9

Konbua

Konbuo. Tunel koney,. MNogkonbuo. FomomMopduambl Konew,
XapakTepuctmka nonsi.

2.10

KomnnekcHble yncna

TpuroHoMeTpudeckas hopma KOMMMEKCHOro Ymcna.
YMHOXeHue, aeneHne, Bo3BeeHUe B CTEMNeEHb U U3BMeYeHne
KOPHS KOMMEKCHbIX Yncen B TPUroHoMeTpudeckon opme.
pynna KopHew 13 eguHnLbI.

https://edu.vsu
.ru/coursel/vie
w.php?id=624
0
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MHoroyneHs! ot
O[HOW NepeMeHHON

KonbLio MHOrounieHoB OT 04HON NEPEMEHHON.
DyYHKUMOHANbHLIA U anrebpanyecknii Nnogxoapbl K NOHATUIO
MHorousieHa. KopHu MHoro4vneHa. Ceasb KOpHEN MHOro4sieHa
C genutendamu nepeon cteneHn. Yncno KopHen MHoOrovieHa
Haa obnacTbto LenocTHocTn. CoBnageHne noaxonos K
MOHATUIO MHOroYNieHa Hag 6eckoHeYHon obnacTblo
uenoctHocTu. KpaTHOCTb KOpHSA MHOrourieHa. PasnoxeHne Ha
MHOXWTENW Hag obnacTblo LenocTHocTu. PasnoxeHve
MHOro4sieHa no cteneHsim ApyyneHa x-c MNponssoagHas
MHoro4sneHa. MNMoHWXeHne KpaTHOCTK KOPHS MpK
andpdepeHunposaHun. dopmyna Tennopa. MHorouneHa Hag
anrebpanyecku 3aMmkHyTbIMU nonsmu. OcHoBHas TeopemMa
anre6pbl. Popmynbl Bueta. MHoOrouneHsl Hag, nonem
,D,eVICTBMTeHbeIX quycern. PaLlMOHaﬂbele KOPHM MHOro4srieHa c
paumoHanbHbIMU kKoadbdmumeHTamu. ['paHnLbl KOPHEN
MHorouneHa. HaxoxgeHue KoHen MHorovneHos (popmyna
KapgaHo, Teopema Abensa u Manya). Teopembl 0 Yncne
OEeNCTBUTENbHBIX KOPHEN MHOTOYNIEHA C AENCTBUTESNbHLIMMU
KoahdpuumeHTamn. [leneHme MHorousieHa Ha MHOTOUNEH C
OCTaTKOM, HanbonbLUMA OOLWMA OenUTENb MHOTOYIIEHOB.
Anroputm EBknnaa. B3aMMHO NpoCTble MHOrO4YMNEHbI.
PasnoxeHne MHoOrodneHa Ha HenpuMBoAMMble Hag Nonem
MHOXUTENW.
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MHorouyneHbl oT
HECKOMNbKUX
nepemMeHHbIX

KonbLo MHOro4neHoB OT HECKOJSTbKNX nepemMeHHbIX.
CI/IMMeTpI/I‘-IeCKI/Ie MHorouneHbl. OcHoBHasi Teopema Teopun
CUMMETPUYECKNX MHOIO4J1IEHOB.

2.13

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTBa. JIMHeHast 3aBUCUMOCTb CUCTEM
BeKTOpOB. basnc 1 paamepHOCTb NIMHENHOrO NPOCTPaHCTBRa.
KoopanHatbl BekTopa B 3agaHHoM Gasuce. Msomopdunam
BEKTOPHbIX MPOCTPaHCTB. 30MOPPHOCTL KOHEYHOMEPHbIX
NPOCTPaHCTB OANHAKOBOM pa3aMmepHocTU. MaTpuua nepexoaa
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 noAnpoCTPaHCTB.

2.14

JInHelHble
oToOpaxeHus

JInHeliHble oToBpaXxeHns BEKTOPHbIX NpocTpaHcTB. MaTpuua
nHewnHoro otobpaxeHuns. N3ameHeHne maTpuLbl IMHENHOTO
oToOpaxeHust Npu nepexoae k opyrum 6asmcam. Jencrend c
NYHENHbIMU OTOBPaxeHNaMU. NPOCTPaHCTBO NIMHENHbIX
oTobpaxeHun. Aapo n obpas NMHENHOIO OTOBPaXXeHUs, UX
pasmepHocTU. JInHerHble onepaTtopbl. ObpaTHbIN onepaTop,
yCrnoBue CyLLLeCTBOBaHNs obpaTHoro oneparopa.
CobcTBEHHbIE BEKTOPbI 1 COBCTBEHHbIE 3HAYEHUS.
Xapaktepuctudeckmii MHorovneH. Teopema MaMunbToOHa-
Kanu. MlHBapuaHTHbIe nognpocTpaHcTea. Kputepun
AnaroHanM3mpyemocT MaTpuLbl NMMHENHOrO onepaTopa.

2.15

>KopoaHosa cdopma
onepartopa

YKoppoaHoBsa knetka. XKopaaHosa maTtpuua. KopHeBble
nognpocTpaHcTea. PasnoxeHne npocTpaHcTBa B NPSMYIO
CYMMY LIMKIMYECKMX KOPHEBBIX MOANPOCTPaHCTB. Teopema o
YKOpAaHOBOW HOpMarbHON hopMe MaTpuLbl IMHEAHOMO
onepatopa B KOMMIIEKCHOM 1 B BELLLECTBEHHOM MPOCTPaHCTBE.
EQNHCTBEHHOCTb »XXOPAaHOBOW HOpMasibHON dOPMbI.

2.16

BunuHenHbie n
KBagpaTU4Hble

dopMbl

BunnHerHble popmbl. MaTpuua ounmHenHom popmbl.
CnmMMeTpmrYecKne N KOCOCMMMETPUYECKNE BUINTMHENHBbIE
dopmbl. KBagpaTtuyHble oopmbl. MeToapl Jlarparxa n Axkobu
NpuBeAeHNS KBagpaTUYHOW POPMbl K KAHOHUYECKOMY BUAY.
3akoH nHepuun. MNonoxuTensHO onpeaeneHHble opMbl.
Kputepuin Cunbeectpa. NpuBeaeHue napbl KBagpaTUYHbIX
hOpM K KaHOHUYECKOMY BUAY. BunuHenHble n KBagpaTuyHble
dOpMbl Ha KOMMIIEKCHOM NPOCTPaHCTBE.

2.17

EBknnpooBsbl n
YHUTapHble

EBKNnAoBbI M yHUTapHbIE BEKTOPHbIE NpocTpaHcTea. dnuHa
BEKTOpa, yron mexay sekropamu. HepaseHcTBo Kolum-




npocTpaHcTBa

ByHsikoBckoro. OpToHOpMUpoBaHHbIe 6asuckl. Npouecc
opToroHanusaummn pama-lWmngra. Onpegenutens Mpama.
OpToroHanbHoe gononHeHue. Npoekuns BekTopa Ha
NoANPOCTPaHCTBO. VI3oMOphr3M eBKNNOO0BLIX Y YHUTAPHbIX
npocTpaHcTB. JInHenHble yHKUMoHanbl. ConpsXXeHHoe
npocTpaHcTBo. ConpsibkeHHbIn 6a3unc. JIMHeNHbIM onepaTtop,
COMNPSKEHHBIN K AaHHOMY. CMMMETpUYECKME U SPMUTOBBI
nHenHble onepaTopsbl, ux cnekTp. CyllecTBoBaHMe
CcoBCTBEHHOrO OPTOHOPMMPOBaHHOrO 6asuca. OpToroHanbHble
N YHUTapHble NMHENHbIEe onepaTopbl, KAaHOHUYeckuii 6asnc
ans Hux. PasnoxeHne HeBbIPOXXAEHHOro JIMHENHOrO
oneparopa B Npon3BeAEHME MONOXUTENBHOMO 1
n3omeTpudeckoro onepatopa. lNpnBegeHne KBagpaTuyHom
(3pmunTOBOIN) POPMBI K rMAaBHBIM OCSIM.

2.18

AddprHHbIE
NpOCTpaHCTBa U
adbpuHHbIE
oTOOpaxeHust

AdpurHHBbIE N ahPMHHBIE EBKIMAO0BLI MPOCTPaHCTBA.
Cuctembl koopamHart. Nnockocty B adhpMHHOM MPOCTPaHCTBE,
cnocobbl Ux 3agaHus. PaccTosiHne mexay Toukamm
€BKNuaoBa NpocTpaHcTBa. PaccTosiHue oT Toukn o
nnockoctn. O6bem B €BKNMMAOBOM NpocTpaHcTBe. O0bem
napannenenvnena v onpegenutens [pama. AduHHbIE
oTobpaxeHus, ux 3anncb B kKoopanHaTax. PasnoxeHune
adpdmHHOro npeobpaszoBaHns B NPON3BEAEHNE COBUTA U
npeobpa3oBaHuWs, OCTaBMSIOLLEro Ha MecTe TOUKY.
"eomeTpuyecknin cmbicn onpegenutens adpuHHOro
npeobpasoBaHus. [BUKEHNSA eBKNMMAOBA NPOCTPaHCTBA.
Knaccudpmkaumsa geuxkeHnin. Ksagpuku (rmnepnoBepxHOCTU
BTOPOro nopsiaka) B adp¢puHHOM NPOCTPaHCTBE.
Knaccudukaumsa ksagpvik B adpnHHON 1 €BKNMO0BON
reomeTpusax. HeBbIpOXXaeHHbIE LieHTpanbHble KBaapuKu.
KaHoHMYeckne n umnuHgpudeckme Ksagpuku.
AcnmnToTn4eckne HanpaeneHns. leomeTpruyeckme CBOMCTBa
rnaBHbIX OCEN annunconga.

2.19

lMpoeKkTMBHbIE
npocTpaHcTBa

IMpoeKTMBHOE NPOCTPAHCTBO NPON3BOSIBHON Pa3MEPHOCTH,
pasnu4yHble mogenu. OgHopoaHble koopanHaTbl. AQGUHHLIE
KapTbl MPOEKTUBHOIO NPOCTPaHCTBa. [poeKTnBHbIE
npeobpa3oBaHus 1 NpoekTnBHas rpynna. Ksagpuku B
NPOEKTMBHOM MPOCTPAHCTBE, UX KrnaccudmKkauns

2.20

TeH3opbl

TeH30pbl. 3an1cb TEH30POB B KoopAanHaTax. NameHeHne
KoahdmLmMeHTOB TeH30pa Npu nepexode K apyromy 6asucy.
Onepauunu Hag TeH3opamu (CNOXEHNE U YMHOXEHUE).
CeepTka TeH3opa. CUMMETPUYECKME U KOCOCUMMETPUYECKNE
TeH3opbl. Onepaunm CMMMETPUPOBaHNS M anbTEPHUPOBaHNS.

13.2 Pa3spgenbl AgUCUUNNUHBbI U BUAbI 3aHATUN:

Buabl 3aHsaTuiA (4acos)
Ne HanmeHoBaHne TeMmbl
n/n (pasgena) ancumnmHbl Jlekunn | MNpaktnyeckue | JlabopatopHble CamoctosTerne- Bcero
Has pabota
1 Cucrembl i'IVIHeVIHbIX 4 4 i 10 18
ypaBHeHuUn (Metop Maycca)
2 MepecTtaHoBKM 1 4 4 - 7 15
NOACTaHOBKM
3. Onpegenutenu 10 8 - 20 38
4. MpocTpaHcTeo R" 4 4 - 10 18
5. PaHr matpuupbl 4 4 - 7 15
6. CuctemMbl NIMHENHBIX 4 4 - 6 14
YPaBHEHW (paHr MaTpuLbl)
7. HencTtena ¢ maTpmuamu. 8 6 - 12 26
O6paTHasa maTpumua.
8. "pynnbl 1 romoMopdmr3MbI. 10 8 - 15 33
9. Kornbua. 2 4 - 8 14
10. | KomnnekcHble Yncna 4 6 - 15 25
11. | MHoro4neHsl OT OgHOMN 14 10 - 10 34




NnepeMeHHON

12. | MHoOrouneHbl OT HECKOMbKNX 2 4 - 8 14
nepeMeHHbIX

13. | BeKTOpHbIE NPOCTPaHCTBA 10 8 - 15 33

14. | JlnHenHble oTOOpaXKeHns 8 8 - 15 31

15. | KopgaHoBa ¢opma 6 4 - 10 20
oneparopa

16. | BunuHenHble n 8 6 - 10 24
KBagpaTudHble bopMmbl

17. | EBKNnOoBbI U yHUTapHble 16 11 - 10 37
NpoCTpaHCcTBa

18. | AddmHHbIE NpoCTpaHcTBa 12 3 - 8 22
N adpdmHHbIE OTOBPaXKEHUsI

19. | MNpoekTuBHbIE 4 0 - 8 12
NpoCTpaHCTBa

20. | TeH3sopsl 4 4 - 10 18
Ok3ameH 72
Wtoro: 136 118 - 214 540

14. MeTogn4yeckmne ykasaHuA Ansa odyvarowmxcsa Nno 0OCBOGHU AUCLMUMIIUHDbI

B npouecce npenogaBaHus OUCUMNAUHBI UCMOMb3YIOTCA Takne Buabl y4ebHoW paboTbl, Kak
neKkunmn, npakTU4eckne 3aHATUSA, a Takke pasfuyHble BuObl CaMOCTOATENbHOW paboThbl
obyyarowmxcda. Ha nekuuax pacckasblBaeTcs TeOopeTUYeCKU maTtepuan, Ha MpakTU4ecKnx
3aHATUAX peLLarTCcs NPUMepbl MO TEOPETUYECKOMY MaTepuany, NpoYMTaHHOMY Ha NeKkunsix.
Mpn wu3ydeHnn «kypca «Anrebpa» obyyawowmmca cnegyeTr BHUMMATENbHO Chywatb W
KOHCMeKTMpoBaTb Marepuar, manaraemMblil Ha ayauTopHbIX 3aHATUMAX. [na ero noHMMaHus u
Ka4eCTBEHHOro YCBOEHMS peKOMeHayeTCs crieayollas nocnegoBaTtenbHOCTb JENCTBUN.

1. Mocne Kaxgow nekunn cTyaeHTaM pekoMeHayeTca noapobHO pasobpaTb NpoYUTaHHbIN
TeopeTUYeCKNn MaTepuar, BblydnTb BCe onpeferneHns n opMynmpoBku TeopeMm, pasobpaTb
npuMepbl, pelleHHble Ha nekuuu. [epen cnegywowen nekumn obsisaTenbHO MNOBTOPUTH
MaTtepuan npegbiayLwen nekumn.

2. MNMepen npakTnyeckum 3aHsaTMEM obA3aTenbHO MOBTOPWUTb NEKUMOHHbIM MaTtepuan. locne
NPaKTU4ECKOro 3aHATUA elle pa3 pasobpaTb pelleHHble Ha 3TOM 3aHATUM NPUMeEpPbl, nocne
Yyero NPUCTYNUTb K BbINOMHEHWO AoMallHero 3agaHud. Ecnn npu peweHun nprvmepos,
3afaHHbIX Ha OOM, BO3HMKHYT BOMPOCHLI, 00s13aTenbHO 3a4aTbh Ha cnegylowemM npakTu4eckom
3aHATUM UK B NPUCYTCTBEHHBIN Yac npenogasaternto.

3. MNpu noarotoBke K MNPaKTUYECKMM 3aHATUAM MOBTOPUTb OCHOBHbIE MOHATUS MO Temam,
n3y4nTb Npumepsbl. Pelwasa 3agayn, npeaBapuTenbHO MOHATb, KAaKOW TeopeTuyeckun marepman
HY)XHO Mcnonb3oBaTb. HameTuTb nnaH pelweHus, nornpoboBaTb Ha €ro OCHOBE pPeELUUTb
npakTu4eckme 3agadu.

3. Bbibpatb Bpems ansa paboTbl ¢ nuTepaTtypon no aucumnnuHe B bubnmoteke.

4. Kpome 06bl4YHOro Kypca B cUCTEME «IOMEKTPOHHbIA YHMBEpPCUTET», BCe Heobxoaumble ANs
YyCBOEHMSA Kypca maTtepuansbl pasmeLLeHbl Takxe Ha canTe dakynbTeTa
https://math.vsu.ru/wp/?page_id=937.

15. MepeyeHb OCHOBHOM U [OOMOJNIHUTENILHOW INUTepaTypbl, PECypCoOB WHTEpPHeT,
HeobXoAUMBbIX ANl 0OCBOEHUA AUCLUNIMUHDI:

a) OCHOBHasi nuTeparypa:

Ne n/n NcTouHmMK

1 Koctpukun A.N. BeegeHne B anredpy : ydeb. ans By3oB : B 3 4./ A.M.KocTpukuH.-M.: duamatnur,
2009.-4.1. OcHosbl anrebpbl. — 271 c.

Kypow A.I'. Kypc Bbicen anrebpbl: y4eb. Oons CTyOeHTOB BYy30B, 00y4. MO cheumanbHOCTAM
2 “Matemartuka’, “NpuknagHas matemaTtuka’/ A.I".Kypoww.-Cl6.: JlaHs, 2007. — 560 c.
https://lanbook.lib.vsu.ru/books/element.php?pll_id=527

3 dapnees [.K. Jlekummn no anrebpe: y4eb. nocobmne ans By3os / [.K.®agnees. - CI16.: JlaHb, 2007. —



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

416 c.
https://lanbook.lib.vsu.ru/books/element.php?pll id=397

6) JononHUTENBHas NuTepaTypa:

Ne n/n NcTouHuK

4 Koctpukun A.N. BeegeHne B anredpy : yd4eb. ans BysoB : B 3 4./ A.N.KocTpukmH.-M.: duamatnur,
2000.4.3. OcHoBHbIEe CTPYKTYpbl anrebpbl. — 272 c.

5 Bopesuy 3. L. Onpegenutenu n matpuubl : yiebHoe nocobue / 3.U. bopesuy .— U3a. 4-e, ctep. —
ChNo. [v gp.] : NaHb, 2004 .— 183, [1] c.
Beknemnwesa JI.A. COOpHMK 3agad Mo aHanmMTU4YEeCKoW reoMeTpun K IMHerHom anrebpe: yyeb.

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

7 Mpockypsikos WN.B. C60pHMK 3agay no nuHenHon anrebpe: yyeb. nocobune ans cTygeHToB (huanko-mar.
cneunanbHocTen By3oB / U.B.lMpockypsikos.-M.: J1ab. 6a3oBbix 3HaHui, 2002. — 382 c.
WnbuH B. A. JlnHenHas anrebpa : y4ebHuK Ans cTyd. ms. cneumanbHOCTEN U cneumanbHOCTU

8 "MpuknagHaa matemaTtuka" / B. A. UnbuH, 3. I'. MNMo3Hak .— U3g. 6-e, ctep. — M. : duamatnur, 2004 .
— 278c.
®epnopuyk B. B. Kypc aHanutuyeckon reoMmeTpmum 1 nnHenHon anrebpsbl : YyebHoe nocobue ans ctya.

9 Mex.-MaT. cneuunanbHocTen yH-ToB / B. B. ®egopuyk .— 2-e nsa., ncnp. — M. : N3a-so HL SHAC,
2001 .—327,[1] c.
MoctHukoB M. M. NluHenHasn anrebpa n guddepeHumanbHas reomeTpus : YuyebHoe nocobue gns ctya.

10 BY30B, 00y4.Mno cneumansHocTn "Marematumka" / M.M. MNocTtHukos .— M. : "Hayka" maB. pea. ¢u3s.-marT.
nnt-pbl, 1979 .— 311,[1]c.

11 MoctHukoB M. M.JInHenHas anrebpa : Y4ebHoe nocobue ans cTyd. By30B, 00yy.no cneumansHoCTu
"Matematuka" / M.M. MocTHukoB .— M. : "Hayka" ['nas. peg. ¢ma.-mat. nuT-pbl, 1986 .— 400 c.
Wwunoe I'. E.Matematnyeckuin aHanua : KoHe4HoOMepHbIe NMHEHbIE NpOCTpaHCcTBa: Y4eb. nocobune

12 i i
ansa cryg.yH-tos .— M. : Hayka: ®uamarnut, 1969 .— 432 c.

13 lonoeuHa J1. N.JInHenHasa anrebpa n HekoTopble ee NpUNoxXeHns : ydebHoe nocobue ans cTyd. BTy30B
/ NN.W. TonoenHa .— M. : Hayka, 1985 .— 392 c.

14 Edumos H. B.JluHenHas anrebpa n mHoromepHasi reometpus / H. B. Edumos, 3. P. PoseHgopH .— 3-e
n3g., ctep. — M. : dusmarnurt, 2004 .— 463, [1] c.

15 Xanwmouu .. KoHeuHoMepHble BeKTOpHble npocTpaHcTea / 1. Xanmouw ; nep. ¢ aHrn. [.9. bopucosa,
[.A. Pankoa .— M. : duamarnmr, 1963 .— 262, [1] c.

16 C6opHuk 3agad no anrebpe / B.A. AptamoHos, tO0.A. BaxTypuH, 3.5. BuHbep ; nog pea. A.N.
KocTpukunHa .— 3-e u3a., ucnp. u gon. — M. : dusmarnur, 2001 .— 463 c.

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

18 Anrebpa n Teopusa uducen: meTon. ykasaHusa ansa ctyd. 1 kypca mat. dak./ coct. H.M.BnnsHskos,
B.®.Cy660TMH.-BopoHex : BI'Y, 1990.-4.1.- 22 c.

19 Anrebpa n Teopusa uducen: meTon. ykasaHusa ansa ctyd. 1 kypca mat. dak./ coct. H.M.BnnsHskos,
B.9.Cy660TnH.-BopoHex : BI'Y, 1990.-4.11.- 22 c.

20 Anrebpa n Teopua uncen: metod. ykasaHus gna ctyg. 1 kypca mar. dak./ coct. H.M.BnusHsikos,
B.9.Cy660TnH.-BopoHex : BI'Y, 1990.-4.11l.- 15 c.

21 Anrebpa n Teopus unicen: Metod. ykasaHus ans ctyg. 1 kypca mar. dak./ cocT. H.M.BnusHskos,
B.®$.Cyb660TmH.-BopoHex : BI'Y, 1990.-4.IV.- 23 c.

29 Anrebpa n Teopus uucen: MeTton. ykasanusa ans ctyd. 1 kypca mart. dak./ coct. H.M.BnmsHskos,
B.9.Cy660TMH.-BopoHex : BI'Y, 1990.-4.V.- 20 c.

23 Anrebpa n Teopus umcen: mMetog. ykasaHus ana ctyd. 1 kypca mat. dak./ coct. H.M.BnusHskos
B.9.Cy660TnH.-BopoHex : BI'Y, 1990.-4.VI.- 15 c.

o4 KomnnekcHble yucna: MeToq. ykasaHus anst ctygeHtoB 1 kypca mat. gak./ coct. H.M.bnnsHskoB. —
BopoHex: BI'Y, 1995.- 20 c.

o5 OneMeHTbl TEOPUN MHOXKECTB : y4ebHO-MeToamyeckoe nocobme ans By3oB / BOpoHeX. roc. yH-T; COCT.
H.M. Bninsnsakos .— Boponex : UIML, BI'Y, 2008 .— 46 c.

26 MpockypsikoB U.B. CBopHUK 3agay no nuHenHow anrebpe: yueb. nocobue ans cTyaeHToB M3UKO-MaT.
cneumanbHocTel By30B / V.B.Mpockypsikos.-M.: Jlab. 6a3oBbix 3HaHui, 2002. — 382 c.

27 ®apnees [O.K. 3agaum no Beicwer anrebpe: yveb. nocobue Ans CTyoeHTOB BY30B, 0Oy4. Mo mar.
cneunansHocTam/ [.K.®apaees, N.C.ComuHckmin.-Cl16.: JlaHb, 2004.-287 c.

B) MHGOPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHbIE PECYPChI:
Ne n/n NcToYHMK
28 http://www.lib.vsu.ru- 3nekTpoHHbI kaTtanor 3HB BI'Y



http://www.lib.vsu.ru-/

29 https://lanbook.lib.vsu.ru- SnekTpoHHO-6MbNMoTeYHast cuctema nsgatencrea «JlaHb»
30 https://edu.vsu.ru/enrol/index.php?id=6025- 3NeKTPOHHbIN KypC
31 https://math.vsu.ru/wp/?page_id=937 — CanT cakynbTeTa

16. NMepeyvyeHb y4eOHO-MeTOANYECKOrO 06ecneyYeHmsa AN CaMOCTOATeNIbHOM paboThl:

Ne n/n NcTouHuK

1 Koctpukun A.V. Beegenne B anrebpy : y4eb. ans By3oB : B 3 4./ A.M.KocTpukuH.-M.: ®duamarnur,
2000.-4.3. OcHoBHbIE CTPYKTYpbI anrebpbl. — 272 c.

2 Bopesuy 3. N. Onpegenutenu n matpuubl : yiebHoe nocobue / 3.U. bopesuy .— U3a. 4-e, ctep. —
CI6. [v gp.] : Jlanb, 2004 .— 183, [1] c.
Beknemnwesa J1.A. COOpHVMK 3agay MO aHanNUTUYECKOW reoMETpUM U NunHenHon anrebpe: y4yel.

3 nocobuwe gnsa crygeHTtoB By3os/ JI.A.Beknemuwera, A.KO.MNeTposun, H.A YyGapos.-M.: Hayka, 1987 .-
494 c.

4 MpockypsikoB N.B. C6opHUK 3agay no nuHernHon anredpe: yueb. nocobrne ons cTtyneHToB U3nko-mar.
cneunanbHocTen By3oB / L.B.lMpockypsikos.-M.: J1ab. 6a3oBbix 3HaHui, 2002. — 382 c.
WnbuH B. A. IlnHenHas anrebpa : y4ebHuK ans cTyq. ms. cneumnanbHOCTEN U CneumanbHOCTU

5 "MpuknagHas matemaTtuka" / B. A. UnbuH, 3. I'. MNMo3Hsak .— N3a. 6-e, ctep. — M. : dusmatnurt, 2004 .
— 278 c.
depnopuyk B. B. Kypc aHanuTnyeckon reoMeTpumn n nuHenHon anrebpsl : YyebHoe nocobune anga crya.

6 Mex.-maT. crneyunanbHocTen yH-ToB / B. B. depgopuyk .— 2-e n3a., ucnp. — M. : N3g-so HL| SHAC,
2001 .—327,[1] c.
MoctHukoB M. M. JluHenHasn anredpa n guddpepeHuymnanbHas reometTpus : YuebHoe nocobue ans cTya.

7 BY30B, 00y4.Mno cneumansHocTn "Matematumka" / M.M. MNocTtHukoB .— M. : "Hayka" maB. pea. ¢u3s.-marT.
nnt-pbl, 1979 .— 311,[1]c.

8 MonoxeHne 06 opraHM3auny camocTosATENbHON paboTbl 0OyyatoLwmxcs B BopoHexckom
rocyaapCTBEHHOM YHUBEpCUTETE

17. WHdoOpmMaUMOHHbIE TEXHONOrMKU, Ucnonb3yemMble ANA peanu3auum y4ebHoWM
AUCLUMNNUHBbI, BKIKOYasi nporpammHoe obGecnevyeHne u MHGPOPMaLMOHHO-CNpPaBO4YHbIe
CUCTEMBbI:

AvcumnnuHa MoXxeT peann3oBbIBaTbCA C MPUMEHEHUEM OUCTaHLMOHHbIX OBpasoBaTenbHbIX
TEXHOMOrMW,  Hanpumep, Ha nnatopMe  «ONEKTPOHHbIN yHusepcutetr  BlY»
(https://edu.vsu.ru/enrol/index.php?id=6025).

lMepeyeHb Heobxoaumoro nporpaMmMHoOro obecneyvyeHus: onepaumoHHasa cuctema Windows unm
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3ep Mozilla Firefox, Opera nnu
Internet.

18. MaTtepunanbHO-TeEXHUYECKOe obecneyeHne ANCLUNNIIUHbI:

CneumanusnpoBaHHas mebenb.

[Ana camocToATenbHOM paboThl UCMONb3YETCSA KNacC C KOMMNbIOTEPHOW TEXHMKOMW, OCHALLLEHHbIN
HeoOXoAMMbIM NporpaMmmHbiM  obecrnevyeHneM, SNEKTPOHHbIMU  Y4EBHbIMM nocobuamMu 1
3aKoHoAaTeNnbHO - MpPaBOBOM W HOPMATMBHOW MMOWUCKOBOWM CUCTEMOMW, UMEKLLUN BbIXO4 B
rnobanbHyto CeTb.

19. ®oHA OLEHOYHbIX CpeacTB:

OueHoO4HbIe cpeacTBa ANA NPOBeAeHUA TEKYLEeNn 1 NPOMEXYTOYHOM aTTecTauumn
lMopsgok  oueHkn OocBOeHMst  obyyawwumuca  y4ebHOro  Martepvana  onpegensietcs
cogepXaHvem cnegywmx pasgenos AUCLUNIIMHDI:

No H WugukaTop(bl)
0 anMeHoBaHue pasgena
KomneteHumsa(n) JOCTUXEHUSA OueHouHble cpeacTea
n/n ancunnnvHbl (Mogynsi)
KoMneTeHummn
1 CucteMbl NIMHENHBIX YpaBHEHUI OrllK-1, OrlK-1.1, OMNK-1.2, | domawiHne 3agaHus,
(metog Naycca) YK-1 YK-1.1 KOHTpoOrnbHas pabota Ne 1
2 [MepecTaHoBKM M NOOCTAHOBKU OrllK-1, OrlK-1.1, OlNK-1.2, | JomalHue 3agaHns,
YK-1 YK-1.1 KOHTpornbHas pabota Ne 1
3 Onpepenutenu OrllK-1, OrlK-1.2, Ol1K-1.3, | JomaluHue 3agaHus,
YK-1 YK-1.2 KOHTpornbHasa pabota Ne 1



https://lanbook.lib.vsu.ru-/
https://edu.vsu.ru/enrol/index.php?id=6025-
https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=

4 MpocTpaHcTBo R" OnK-1 Or1K-1.1, OlNK-1.2, | JomalwHune 3agaHus,
VK-1 ' OrliK-1.3, KOHTpoOrnbHasa pabota Ne 1
YK-1.1
5 PaHr matpuupbl OrllK-1, OMK-1.1 [omaluHne 3agaHus,
YK-1 ' KOHTporbHasa paboTa Ne 1
6 CucTeMbl NIMHENHBIX YPaBHEHWUN OrllK-1, OrlK-1.1, OlK-1.2, | JomawHne 3agaHus,
(paHr maTpuupl) YK-1 YK-1.2 KOHTpornbHas pabota Ne 1
7 Henctena ¢ matpmuammn. ObpaTtHas OnK-1 OrlK-1.1, OlK-1.2, | JomalHne 3agaHns,
Matpuua. VK-1 ' YK-1.1, KOHTpornbHas pabota Ne 1
YK-1.2
8 ["pynnbl 1 romoMopr3MbI. OlK-1, OMK-1.1, OMK-1.2 JomaluHue 3apaHns,
YK-1 KOHTpOrnbHasa pabota Ne 1
9 Konbua. OrllK-1, OrlK-1.1, OlK-1.2, | JomaluHue 3agaHus,
YK-1 YK-1.1 KOHTponbHasi pabdota Ne 1
10 KomnnekcHble yncna OrllK-1, OrlK-1.1, OlNK-1.2, | JomawHne 3agaHus,
YK-1 YK-1.1 KOHTpOrnbHasa pabota Ne 1
11 MHorouneHsl oT ogHomn OrllK-1, OrlK-1.1, OlNK-1.2, | JomawHne 3agaHns,
NnepeMeEHHON YK-1 YK-1.1 KOHTposnbHasa pabota Ne 2
12 MHorouneHbl OT HECKOMbKNX OrlK-1, OrlK-1.1, OlNK-1.2, | JomaluHue 3agaHus,
nepemMeHHbIX YK-1 YK-1.1 KOHTponbHas pabota Ne 2
13 BekTopHble NpocTpaHCcTBa Or1K-1, Or1K-1.2, OlNK-1.3, | JomaluHune 3agaHus,
YK-1 YK-1.2 KOHTposnbHasa pabota Ne 2
14 JInHenHble oToOpaXkeHns OnK-1 OrlK-1.1, OlMK-1.2, | JomaluHue 3agaHus,
VK-1 ' OlK-1.3, KOHTpoOmnbHasa paboTa Ne 2
YK-1.1
15 >KopoaHoBa dhopma onepartopa OrlK-1, OMK-1.1 [omalHne 3agaHua,
YK-1 ' KOHTponbHasa pabota Ne 2
16 BunuHenHble n KBagpaTuyHble OrllK-1, OrlK-1.1, OlK-1.2, | JomawHne 3agaHus,
dopmbl YK-1 YK-1.2 KOHTponbHasa pabota Ne 3
17 EBKNMAOBbLI N YHUTapHbIE OMK-1 OrK-1.1, OMNK-1.2, | domawiHne 3agaHus,
npocTpaHcTBa VK-1 ' YK-1.1, KOHTponbHasa paboTa Ne 3
YK-1.2
18 AddprHHbIE NpOCTpPaHCTBa U OrK-1, OMK-1.1, OMK-1.2 [omaluHune 3agaHus,
adprHHbIE OTOBpaKeHUs YK-1 KOHTponbHas pabota Ne 3
19 [MpoekTnBHbIE NPOCTPAHCTBA OrllK-1, OrlK-1.1, OlNK-1.2, | JomalHue 3agaHns,
YK-1 YK-1.1 KOHTponbHas pabota Ne 3
20 TeHsopbl OrllK-1, OrlK-1.1, OMNK-1.2, | domalwHne 3agaHus,
YK-1 YK-1.1 KOHTpornbHas pabota Ne 3
lMpomexyTodHasa aTtTecTaums 3ayeT BbICTaBMAETCS Mpy
dopma KOHTpOns — 3a4€T ycneLuHon caadve
KOHTPOMbHbIX paboT
MpomexyToyHasa aTtTecTaums lMepeyeHb BONPOCOB K
dopMa KOHTpOrs - 3K3aMeH 3K3aMeHy

20. TunoBble OLEHOYHble cpeAcTBa UM MeToOAMYEeCKMe MaTepuanbl, onpeagenswowme
npoueaypbl OLeHUBaAHUA

20.1. TeKyLWMN KOHTPONb YCNEeBaeMoOCTHU

KoHTponb ycneBaemMoCcTU MO AUCUMMANHE OCYLECTBSETCA C MOMOLLbK  CreayrLlmx
OLLeHOYHbIX CPEACTB:

HdomawHue 3adaHus:

[1lo meme 1. Cucmembl NUHEUHbIX ypasHeHul (Memod [aycca)
MpockypsikoB W.B. COOpHUK 3agad no nuHenHon anrebpe
MpockypsikoB;— CaHkT-lNeTepbypr: INlaHb, 2010. — 475 c.

3apgaHna NeNe 75,85,578,580, 714, 713, 697, 574, 713, 719,720, 727, 729, 726
[1o meme 2. [lepecmaHo8KU U 1odcmaHo8KuU

MpockypsikoB W.B. COOpHUK 3agad no nuHenHom anrebpe
MpockypsikoB;— CankT-MNeTepbypr: INlaHb, 2010. — 475 c.

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

[1lo meme 3 Onpedenumenu

y4eb. nocobue / W.B.

y4eb. nocobue / W.B.




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

3apaHusa NeNe 726-732

[lo meme 5. PaHe mampuusbi

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

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

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

MpockypsikoB W.B. COopHuMK 3agja4y no nuHenHonm anrebpe : y4yeb. nocobue / W.B.
MpockypsikoB;— CaHkT-lNeTepbypr: NlaHb, 2010. — 475 c.

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

[To meme 7. fetcmeus ¢ mampuuamu. ObpamHas Mampuua

Mpockypsikoe W.B. COGopHuK 3agady no nuHenHon anrebpe : ydeb. nocobme / WN.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 20MOMOPHU3IMBI

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

3apaHua NeNe 102, 104,105(b), 107(b,d), 108(b,c)

[1o meme 9. Konbua

MpockypsikoB W.B. COOpHMK 3agady no nuHenHon anrebpe : yd4eb. nocobume / W.B.
MpockypsikoB;— CankT-MNeTepbypr: INlaHb, 2010. — 475 c.

3agaHua NeNe 109(b), 112, 115(b),119,124(c),113

[lo meme 10 KomnrniekcHble Yucna

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

3apaHua NeNe 137, 143, 136, 146

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

dapnnees [.K., ComuHckmun UN.C. CHopHUK 3agay no Bbicwen anredpe. yyeb. nocobue / O.K.
dapnees, N.C. ComuHckmn; - 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,), 578 (b,d,e,f), 579 (b,d,e,f), 585 (b,c,d,e).

[1o meme 12 MHO204/1€HbI OM HECKOJIbKUX NePEeMEHHbIX

dannees O.K., ComuHckmn UN.C. CHopHUK 3agay no Bbicwen anredpe. yyeb. nocobue / [.K.
dappees, N.C. ComuHckmn; - M., 1977. — 288 c.

3agaHua NeNe 590 (b,c), 593(b,c), 600, 602, 604, 606.

[lo meme 13 BekmopHbIe rnnpocmpaHcmea

dapnnee [0.K., CommHckmn UN.C. C6opHUK 3agay no Bbiclwien anredpe. yyeb. nocobue / O.K.
dapgpgees, N.C. ComuHckun; - 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 JluHeUHble omobpaxeHusi

dapnnee [.K., CommnHckmn UN.C. COopHUMK 3agay no Bbiclwien anredpe. yyeb. nocobue / [.K.
dapnees, N.C. ComuHckmn; - M., 1977. — 288 c.




3apaHua 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

Mpockypsikoe W.B. COGopHuK 3agay no nuHenHom anrebpe : y4eb. nocobume / W.B.
MpockypsikoB;— CankT-MNeTepbypr: NaHb, 2010. — 475 c.

3apgaHusa NeNe 1090 -1104

[1o meme 16 bunuHelHble U kKeadpamu4Hbie (hopMbl

Mpockypsikoe W.B. COOpHuK 3agad no nuHenHonm anrebpe : y4eb. nocobme / WN.B.
MpockypsikoB;— CankT-MNeTepbypr: IlaHb, 2010. — 475 c.

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

[1lo meme 17 Egknudosbl u yHUmapHsle npocmpaHcmea

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

3apaHunsa NeNe1366, 1367, 1402, 1403

[1o meme 18 AgbbuHHbIEe npocmpaHcmea u aghgbuHHbIE omobpaxeHus

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

3agaHuna NeNe 1175-1189, 1248-1262

[1lo meme 19 [NpoekmueHbIe npocmpaHcmea

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

3agaHua NeNe 1212,1213, 1234,1235,1224

[lo meme 20 TeH30phbI

Mpockypsikoe W.B. COGOpHuK 3agad no nuHenHonm anrebpe : yuyeb. nocobume / W.B.
MpockypsikoB;— CankT-lNeTepbypr: NlaHb, 2010. — 475 c.

3apgaHua NeNe 1225-1229

MepevyeHb BONPOCOB K 3a4eTy: OLeHKa 3HaHUN npun npoeegeHnn 3a4vyeta BegeTcda ¢ yd4eTomMm
pesynbTaTta pa6OTbI B Xo4e ceMecTpa, pe3yfibTaTtoOM BbIMOJIHEHUA KOHTPOJIbHbIX pa60T.




MpumepHbLIN NepeYeHb 3aday Ans KOHTPONbLHOU paboTbl Ne1i:

Bapuuanr 1
1. Pempres cucremy vpaeHeHHil mMetogom Dayeca

Iy 4 Ty 1 2.1"_-; t :;"Tl = 1
3.1"] Ta Tz 2.’?‘.1 = 4
21y + 3x3 — T3 Ty = —h

1 ¥+ 210 Jry Ty =

2. Haiirn ©CP
Iy 2:?'2{.7'_'; by =1

Iy 23"2{3"3 Ty = 1

Iy 2.1—'2 1 Iy t -!-}.T-'_J = -!-}
3. (.:_'I(.‘,:I'VI{}III“_‘Q."I(J CHCTEMY }"I)ElHIlL‘HlIﬁ PENIHTE IO NIPABHITY KI)EH\'L‘IJH

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

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

214 35
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A=13 4 5 2 1

1 5 2 4 3

4 6 0 7 0

5. BraucennTes onpenennTens

r ay sz n-1 1
a; g [ |
A a; dy T iy 1
iy 2 iy T 1



MpumMepHbLIN NepeYvYeHb 3aaa4 AN KOHTPONbLHOU pPa6oTbl Ne2:

Bapuanr 1
1. B npocrpancrse R? jeitcrsyior oneparopst ® u ¥ no npasiiam
bx = O(xy, 29, x3) = (1 + T2 — T3, 21 + X2, 23), x = (Z1,22,23),

Ve = U(xy,x9,23) = (23,22 + 3,21 + T2 + x3), x = (&1, 2, 23).

Haiitu oneparopst ® + W, & — ¥, o0, U,

2. B npocrpancrse R? seitctsyer suneitnblii onepatop ¢ no npasuiy ¢(zy, xa, r3) =

(1 + 229, 21 + 229 + x3. 21 + 23). Haiitn ero sigpo u obpas.

3. B npocrpancrse R? jeitcrsyer smneitnbiii oneparop ® no npasuiy ®(zy, 2, x3) =

(z1 + 229 + 23, 21 + 329 + 223, 221 + 5o + 423). Haitru oneparop @1,

MpumepHbIN NepeyYeHb 3ad4a4 AN KOHTPonbLHOW paboTbl Ne3:

Bapuanr 1

1. HaiiTu cucrembl JIMHEHHLIX ypaBHeHUil, 3ajaiouie JIMHeitHble [oAInpocTpaH-

CTBa, HATSIHYTBIC HA CJIE/YIONHe CUCTEMbl BEKTOPOB:
ay = (1,-1,1,0),a = (1,1,0,1),a3 = (2,0,1,1).

2. Haiirn cobcrBennbie 3HaueHns 1 coOCTBEHHbIe BEKTOPbI JIMHEITHOro 11peodpa3o-

BaHUs, 3a/JaHHOI0 B HEKOTOpPOM Dasuce MarTpuileii:

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

3. Ilpumensisi npotece OpTroroHaJn3alui, NOCTPOUTL OPTOroHANIbLHbBI Dasuc noj-
IPOCTPAHCTBA, HATSIHYTOIO Ha JIAHHYI0 cHeTeMy BeKTopos: (2, 1,3, —1), (7,4, 3, —-3),

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

TekylWnn KoHTpOnb npeacraBnaer cobou NPOBEPKY YCBOEHUA Yy4ebHOro MmaTtepuana
TEOPETMYECKOrO N NPAKTUYECKOro XxapakTepa, perynspHoO OCYLLECTBASAEMYO Ha 3aHATUSAX.

Llenb TekyLero KOHTpOns:

OnpeneneHne ypoBHA CCHOPMMPOBAHHOCTU MPOdECCUOHANbHbIX KOMMETEHUUA, 3HaHUN W
HaBbIKOB OEATENbHOCTU B 0611aCTN 3HAHWK, U3naraembliX B Kypce.



3agayn TekyLero KOHTPOrs: NPOBECTU OLeHMBaHNe

1. YpPOBHA OCBOEHUS TEOpPEeTUYECKMX W TMPaKTUYECKUX TMOHATUWA, Hay4YHbIX OCHOB
NpodecCMOoHanbHON OEATENbHOCTH;

2. cTeneHn roTOBHOCTM 0By4valoLerocs NpUMEHsITb TEOPETUYECKME N NMPaKTUYECKNE 3HAHUSA 1
npodeccnoHanbHO 3Ha4YMMY0 MHGOPMaLM, CHOPMUPOBAHHOCTU KOTHUTUBHBIX YMEHU.

3. NpuOBpPETEHHbIX YMEHUW, NPOECCUOHANbHO 3Ha4YUMbIX Ans  Npod)ecCUoHanbHoOM
AEATENbHOCTMU.

Tekylnn KOHTpONb MpedHasHayeH Ana MpoBepkn xoda W KadecTBa (HOpPMUPOBaHUSA
KOMMEeTEeHUMn, CTUMYynuMpoBaHuss y4yebHonm paboTbl obyd4aemblx M COBEPLUEHCTBOBAHUS
MEeTOOUKN OCBOEHMS HOBbIX 3HaHM. OH obecneumBaeTca NpoBeAEeHMEM KOHTPOSbHbIX pabor.

B xope koHTponbHOW paboTbl oby4awuwemycs Bbigaetcs KMM ¢ npaktnyeckum nepevyHem
3ajaHu 1 npeanaraeTcs pewnTb aHHble 3adaHus. B xoge BbINOMHEHWS 3adaHui MOXHO
nonb3oBaTbCs N6ON NUTEpaTypomn, orpaHmndeHne no spemeHn 90 MUHyT.

Ecnn Tekywass aTTectauuma npoBOAMTCA B AUCTAHUWMOHHOM dopmarte, TO obyvaowummncs
AO/MKEH WMETb KOMMNbIOTEP WM AOCTYN B CUCTEMY «IJIEKTPOHHbLIM YHUBepcuteT». Ecnn vy
obyuyaroulerocs OTCYTCTBYeT Heobxogumoe obopygoBaHue wunv AoCTyn B CUCTEMY, TO OH
06a3aH coobwmnTb npenogasatento 06 3aTom 3a 2 paboumx AHA. Ha KOHTponbHyt paboTy B
ANCTAHUMOHHOM pexnme OTBOAMTCS orpaHmyeHue no spemenn 120 MUHyT.

20.2. NMpomexyToyHan atrecTauus

[MpomexyToyHaa aTrTecTauma npegHasHadyeHa Ans onpegeneHus YpoBHA OCBOEHUSA BCEro
obbema y4vyebHOM AucCUMNNUHBI. [lpoMexyTovHass aTTecTauusa no aucuunnuHe «Anrebpax
npoBoanTCs B oopMe 3a4eTa 1 3k3aMeHa.

MpomexyToyHas atTectaumsi, Kak npaBuo, OCYLLECTBNSETCA B KOHLE cemecTpa. PesynbTaThl
Tekywen arrectauumm obyyarollerocd Mo peleHnto kadeapbl MOryT ObiTb YYTEHbl MNpwu
NpoBeAEeHNUN NPOMEXYTOYHOM aTtTectauuun. [lpu Hecornacum CTygeHTa, emMy Jaetcs
BO3MOXHOCTb MPOWTU NPOMEXYTOYHYI0 aTtTecTaumio (6e3 yyeta ero Tekywmx atTectauum) Ha
oL MNX OCHOBAHUSIX.

Mpn npoBegeHnn 3aveta y4yUTbIBAKOTCA pe3yrnbTaTbl KOHTPOMbHOW paboTtbl. [Ans nony4vyeHus
OLLEHKM «3a4TEeHO» Ha 3a4yeTe y oby4arollerocsi OOMKHbl MMETbCA UMM OLEHKN «3a4TEHO» MO
KOHTPOSbHbIM paboTamM unn CTyAEeHT OOMMKEH pelwnTb COOTBETCTBYHWOLWME 3adayum B xone
npoBeaeHnsa 3adveta. KoHTponbHasa pabota — no 10 6annoB 3a Kaxayr NpaBUbHO PELUEHHYHO
3agady KOHTponbHOM paboTbl. [Mpyn nonyyeHun He meHee MNonoBMHbI HGanmnoB BbICTaBNSAETCA
OLIEHKa «3a4yTEeHOY.

Mpun npoBegeHnn ak3ameHa oby4valLLMNCS OOSMKEH OTBETUTbL HA COOTBETCTBYHOLLME BOMNPOCHI B
Xofe aKk3ameHa.

[TpymepHbIN NepevYeHb BOMPOCOB:

CemecTtp 1
Cucrtembl NMHENHbIX ypaBHeHUn. MeTog Maycca.
[MocTaHOBKM M NOACTAHOBKM
MaTpuubl
Onpegenutenu. Npasuna Kpamepa. Onpegenutens maTpuubl N-0ro nopsigka
MaTpuubl K-oro nopsigka. Teopema Jlannaca
lMpasuna Kpamepa
MpocTtpaHcTBo R". PaHr maTtpuubl. MNpaBuno BelMUCNEHNS paHra MaTpuLbl
Cuctembl NMMHENHBIX YpaBHEHWI
CTpyKTypa MHOXeCTBa peLleHN CUCTEMbI IMHENHbIX YPaBHEHUI
Hencteusa ¢ matpuuamu. ObpaTtHaa maTpuua
BunuHenHble ¢opmbl. BbipaxeHne 6GunuHenHon dopmbl B koopauHaTax. Matpuua
OunuHenHon oopmbl
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12 CummeTpudeckne u KococUMMeTpudeckue OunuHerHble dopmbl. KBagpaTuyHble
dopmbl. [pBegeHne kBagpaTUYHbIX OPM K KAHOHUYECKOMY BUAY
13 3aKoH MHepuuK KBagpaTUyHbIX hopM. [oNoXUTENbLHO onpeaeneHHble KBagpaTuyHbie
dopmbl. Kputepun CnbeecTtpa
CemecTp 2
1 | JInHenHble npocTpaHcTBa.
2 | JlnHenHasa 3aBUCUMOCTb U HE3ABUCUMOCTb BEKTOPOB
3 | basuc, koopanHaTbl, pa3MepHOCTb MPOCTPaHCTBA
4 | 'somopdur3M NMNHENHBLIX NPOCTPAHCTB
5 MaTtpuua nepexoga oT ogHoro 6asuca k gpyromy, npeobpasoBaHue KoopanHaT BekTopa
npu nameHeHun Gasuca
6 | NognpocTpaHcTBa JIMHENHOMO MPOCTPaHCTBA
7 | Cymma 1 nepeceveHne nognpoCcTpaHCcTB
8 | lNpsamag cymma nognpocTpaHCTB
9 | JlnHenHble onepaTopbl
10 | MaTtpuua NMHeNHoro oneparopa
11 | lenctBus ¢ NIMHENHBIMUK onNepaTopamMu
12 | AHHYNnupyoLme MHOroYneHsbl
13 | ObpartHbIN onepaTop
14 | NluHenHbIN onepatop, gencteyowmn n3 R"B R"
15 | Agpo 1 obpas nuHenHoro onepatopa. PaHr n gedekr oneparopa
16 | CobcTBEHHbIE BEKTOPLI M COBCTBEHHbIE 3HAYEHUSA JIMHEMHOrO onepaTopa
17 | Teopema [[amunbTOHA-Kanu
18 | luBapunaHTHbIE NoanpocTpaHcTBa
19 | XKopgaHoBa ®opma maTpuLbl IMHENHOrO onepaTopa
20 EBkNMooBo M yHUTapHOe npocTpaHcTBa. [nuHa BekTopa, Yyron Mexgy BekTopamu,
opToroHanbHocTb. HepaBeHcTBO Kowun-byHakoBckoro-LBapua
21 | OpToHOPMMpPOBaHHbIN 6a3nc. MNpouecc opToroHanbHOCTM
29 Onpegenutenb [pama. OpToroHanbHoe AonosiHeHue. [lpoekunMss BekTopa Ha
noanpocTPaHCTBO
23 | 'somopm3m eBKIMAOBLIX M YHUTAPHbLIX NPOCTPaHCTB
24 | ConpsxxeHHoe npocTpaHcTBO. ConpsXeHHbl 6asuc
25 | ConpsixeHHbIN onepaTop, ero CBOUCTBa
26 | CamoconpsiXXeHHbIN onepaTtop, ero CTpykTypa
27 | 'someTpuyeckmin onepatop, ero CTpykrypa
28 | CTpyKTypa NMHENHbIX OnepaTopoB B EBKNNAOBbLIX M YHUTAPHbIX NPOCTPaHCTBaX
[ns oueHnBaHMA pe3ynbTaToB 06y4eHMsA Ha 3K3aMeHe UCNOoNb3YITCS cneayrLimne
nokasarenu:

1) 3HaHWe TeopeTUYECKMUX OCHOB;

2) ymeHue peluaTb 3agayvu

3) YMeHUs NPUMEHATb 3HaHUSA B NPOd)eCCUoHanbHon cgepe;

4) ycnewHoe NpoXoXaeHne TeKkyLen attectaumu.

[nsa oueHnBaHWs pe3ynbTaToB dK3aMeHa MCMOSMb3yeTCa WKasia: «OTIIMYHOY», «XOPOLUOY,

«yOoBIiETBOPUTENBbHOY», KHEYOQOBJ1ETBOPUTEITbBHOY.

CooTHoLLEeHMEe NoKka3aTenemn, KpUTEPUEB U1 LUKaNbl OLEeHNBaHWSA pe3ynbTaToB obyyYeHus

nokasaHbl B crieqytolLen Tabnuue:

Kputepumn oueHUBaHUSA KOMMNETeHLUI LLikana oueHoOK

«3a4yTeHo» BbICTaBNsieTCs CTyOEeHTy, KOTOprI?I NPO4YHO yCBOWUI HpeﬂyCMOTpeHHbIVI «3a4TEHO»




nporpaMmHbIA MaTepuarn; nokasan rnybokume cnctemaTnanpoBaHHble 3HaHWUS, BnageeT
npuemMammn paccyXgeHmsa 1n conocTaBnaeT matepuan U3 pasHblX UCTOYHMKOB: TEOPUIO
CBA3blBAaeT C MPaKTUKOW, OPYrMMM TemMaMu [aHHOro Kypca, OpYyrnx usyvyaembix
npeameToB; 6e3 owmnboK BbINOMTHUIT NPaKTUYECKOe 3adaHue.

O6s3aTenbHbIM YCNOBUEM BbICTaBMEHHON OLIEHKM SIBNSAETCS MpaBUilbHOE peLleHune
KOHTPOInbHbIX paboT, cucTemMaTudeckass akTuBHas paboTa Ha JEeKUMOHHbIX U
NPaKTUYECKNX 3aHATUSX.

«He 3a4TeHo» BbicTaBnsieTca CTyOEeHTY, KOTOprIZ He cnpaBuiicAa C 3agaHnammn buneta, | «He 3a4yTeHo»
B OTBETaxX Ha gpyrue BOnpocChbl 4onyCcTun cyuecTtBeHHble owmnbkn. He moxeT oTBETUTL
Ha OOonNonHUTENbHbIEe BOMPOCHI, NpeanoXeHHble npenojaBsartenieMm.

KpuTtepumn oueHMBaHUS KOMMNETeHL U LLikana oueHok
MonHbIM 1 NpaBuUNbHLIA OTBET Ha 0ba Bonpoca buneTa. OTnn4yHo
HeTo4HOCTM B OTBETE Ha BONPOCHI buneTa. Xopowio
CylecTBEHHbIE HEOOYETHI B OTBETE Ha BONPOCHI buneTa. Y 00BNETBOPUTENBHO
lMonHOCTBLIO HE pacKpbIT, MO KpariHeiln Mepe, OAuH BoNpoc bunera. HeygoBneTBoTENBHO

20.3 ®PoHA OUEHOYHbIX cpeactB cPOPMUPOBAHHOCTU KOMMNETEeHUUW CTYyAEHTOB,
pekomeHAyeMbIN ANs npoBeAeHUA AUarHoCcTU4eckux pador

Nel, ITyeth oy, ..., Ty, — BEKTOPBI THHEHHOTO poCTpaHcTBa 12 Ha | noaem F. Bripaxenne
BHJA 04Ty + ...+ @, Ty, 0, .., Gy, € F HaselBaeTCs

a) JmHeliHOl KoMOGHHAIMEI;

6) akcHOMOll KOMMYTATHEHOCTH;

B} HeJMHEeHOT KoMOuHalnel,

Ne2 Ecnn cpean kosdbduimenTos auHeiiHoil KoMOMHAIINN €CTh HEeHYJIEBBIE, TO TAKYIO
JHEHHYI0 KOMOHHAITNIO HASBIBAIOT

a) HeTPHBHAJILHOI;

6) TPUBHAJIBHOI.

Ne3d Ecom cpenn koadduinenTos JIMHEHO KOMOIHAIINH HeT HeHy/IeBbIx Koacddmum-
EHTOB, TO TAKVIO JTHHENHYI0 KOMOHHAINO HASBIBAIOT

a) TPUBHAJILHOIH;

6} HeTPHBHANLHOIL

Neq JIuneitasii onepatop A @ B — R HasbiBaeTcs oOpPATHMBIM, €CJIH CYIIECTEYET JIi-
Heittblit oneparop B @ B — R Takoit, 4ro...
a) AB=BA=1T,;
6) AB=BA=A
Neh Basuc eq, ..., €, eBKIHJI0BA WIH YHHTAPHOIO NPOCTPAHCTBA HA3BIBAETCS OPTOrO-
MHHBIM TIPH £, j = 1, ..., 1,1 # j, ecin
a) (e:,e;) =03
6) (e, e;) # 0.
Nefi lsisiercs am apudimerndeckoe IpocTpadeTeo B™, Te. MHOKEeCTBO YII0pPs109eHHbIX
HADOPOE 1 BellleCTBEHHBIX YHCel ¢ OIepPAIHIMH CJAOMKeHHs] 1 YMHOMXKEeHHs Ha BelllecTEeH-
HBIE IHCIA THHERHBIM OPOCTPAHCTBOM?

JIA.

NeT [locunTaiite onpejgenuTent THATOHATBHON MATPHIIED
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Ne§ JlaHE! qBa BekTopa k = (—2.4),m = (1, -2). fpaseTca m JaHHAS CHCTEMA BeK-
TOPOB JIHHEIHO HE3aBHCHMOI?

J1a

Ne10 Ofpasyior mn Gasuc caemyomue sexropa: k = (3,7),m = (—6,14)

J1a




KpnTtepumn n wkanbl oueHnBaHusa 3agaHum ®OC:

1) 3agaHung 3akpbIiToro Tuna (BbIOOP OOHOr0 BapuaHTa oTBEeTa, BEpHO/HEBEPHO):

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

2) 3agaHnsa OTKPbITOro Tuna (KOPOTKUM TEKCT):

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

3) 3agaHunsa oTKpbITOro TMna (41cno):

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

3apaHunsa pasaena 20.3 peKOMeHAYTCA K UCMOSTb30BaHUIO NPU NpoBeAeHUN
ONarHOCTUYECKUX paboT € Lenbio OLEHKU OCTaTOYHbIX pe3yNbTaToOB OCBOEHUA AaHHOW
AUCLUUNNUHBI (SHAHUW, YMEHUI, HaBbIKOB).

Mporpamma pekomengosaHa HMC matemarmnyeckoro pakynbteTa, npotokon Ne 0500-04
ot 18.06.2020 .
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