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PABOYASA MPOrPAMMA YYEBEHON OAUCLUUNIIUHDI
61.0.02.01 Anrebpa

1. Wndp v HammeHOBaHUe crneunanbHOCTHU:
10.05.04 'HpopMaUMOHHO-aHanNnUTM4eckmne cnctem 6e3onacHoCTu

2. Mpodunnb cneunanusaumm: ViIHdopmaumoHHas 6e3onacHOCTb PUHAHCOBLIX U
3KOHOMUYECKNX CTPYKTYpP; ABTOMaTM3aUNSA NHPOPMaLIMOHHO-aHaNMMTUYeCKON AeATeNbHOCTH

3. KBanudukauma BbinyckHuka: Cneumnanuct no sawmute nigopmarmm
4. ®dopma oO6y4eHus: oYHas

5. Kadbeapa, otBevarowan 3a peanusaumio AMCUUNNIUHbI: kKacdeapa anredpbl
MaTeMaTuyeCckux MeTOA0B rMApPOANHAMUKN

6. CocTtaBMTENM NPOrpaMMmbl: JOLIEHT, k.d.-M.H., AdamoBa Pumma CepreeBHa

7. PekomeHpoBaHa: HMC matemaTuyeckoro cdakynbteTa, npotokon Ne0500-07
oT 29.06.2021 r

8. YuebHbIn roa: 2021-2022 CewmecTp(bl): 1, 2



9. Uenn v 3agaum y4yeb6HOM AumcumnnuHbl: Llenbio Kypca aBndetca opmupoBaHue y
obyyarowmxcs 3HaHM 00 OCHOBHbLIX CBOWCTBax anrebpanveckmx CTPykKTyp M 06 OCHOBHbIX
MOHATUAX KOMMNBIOTEPHON N NMNHENHOW anrebpbl.

3apaun Kypca:

- OCBOEHUSI TEOPETUYECKMX BOMPOCOB, CBA3AHHbLIX C OCHOBHbIMW MOHATMAMM abCTpakTHOW
anrebpsbl: rpynna, KonbLo, None, MHOroYneHsl 1 ap.;

- U3YYUTb N HAYYUTbLCS MPUMEHATbL OCHOBHbIE aNirTOPUTMbl CUMBOJSIbHBIX NPeobpa3oBaHni.

10. MecTo yyebHOM AncuunnuHbl B cTpykType OOI: briok 1, O6sa3aTenbHas 4acTb
BxoaHbIMW JaHHBIMKU SABISIETCA KYPC LLUKOSTIbHOW MPOorpamMmbl.

11. KomneTeHUuun 06yqa|ou.|,eroc9|, (*)OpMMpyeMble B pe3y/ibTaTé OCBO€HUA ANCUUNJINHDbI:

Koga HassaHue Koa(bt) NuamkaTtop(bl) MnaHvpyemble pe3ynbTaTbl 06y4eHus
KOMMNeTeHLMN
OlK-3 CnocobeH Ha OlK-3.1 | NcnonbayeT 3HaTb: OCHOBHble anrebpavdeckue
OCHOBaHWX MaTemaTmyeckume MeTodbl peLleHns 3agad
COBOKYMHOCTU mMeToabl anrebpbl Npu npodeccrMoHanbHom AeaTenbHOCTU
CYLLIECTBYHOLLMX peLleHumn 3agad
MaTeMaTUUeCKMX NPOhecCHOHAmNBHO YMeTb: Mcnonb3oBaTb MatemaTnyeckme
METO/I0B [EATENbHOCTH mMeToabl anrebpbl ANs pelleHns sapad
paspabaTbisaTh, npocdpeccrmoHanbHoM obnacTu

obocHoBbIBaTb U
peanu3oBbIBaTb

BnageTb: HaBblkaMK UCMOMbL30BaHNA
mMaTemMaTU4eckmx MeToqoB anrebpbl Ans

npoueaypesbl pelleHns 3aga4 npodeccuoHanbHoM
pelleHns 3agay AesATenbHOCTU
npodeccruoHanbHo

" OesTenbHOCTH

12. O6bemM AUCUMNUHBbI B 3a4YeTHbIX eAuHuuax/yacax B COOTBETCTBUU C Y4YeOHbIM
nnaHom — 7/252.

Popma npomMeXyTo4yHOM aTrecTauum: 1 cemMecTp - 3a4€T, 2 CEMECTP - IK3aMeH

13. Bugbl y4e6HOM paboTbl

TpyaoemMKocTb
Bug y4ebHon paboThbl Mo cemecTpam
Bcero 1 2
AyOouTopHble 3aHATUS 152 68 84
B TOM YUCIIE: nekyum 68 34 34
npakTn4eckmne 84 34 50
naboparopHble - - -
CamocTosTensHas paborta 64 40 24
KoHTponb: 36 36
WToro: 252 108 144
13.1. CopepxaHue pa3genoB AUCLUNIIUHDI
n/n
HanmeHoBaHue
pasgena CogepxaHve pasgena gUCLUMNIUHGI Peanusauus
OUCUUMITUHBI pasaena
ONCUMMITVHBI C
MOMOLLbIO




OHNanH-Kypca,
QYMK *

1. Nekuun

CucteMbl NTIMHENHbIX
ypaBHeHun (MeToa
["aycca)

CucTeMbl NUHENHbIX ypaBHEHUN 1 MaTpuubl. CTyneHyaTble
CUCTEMbI NIMHENHBIX YPaBHEHUA. DKBUBAIEHTHbIE CUCTEMbI
nnHenHbIX ypaBHeHU. MeToa Maycca pelleHnst cuctem
NNHENHBIX YpaBHEHWUI.

MepecTtaHoBKM 1
NoACTaHOBKM

lMepecTaHoBKU. YeTHOCTb NepecTaHoBKU. TpaHCno3ML MK
nepecTtaHoBku. Nepexoa OT O4HOM NepeCcTaHOBKU K ApYrov
npyv NOMOLLM TpaHCcno3nunin. ameHeHne YeTHOCTU
nepecTaHoBKM Npu TpaHcnosnumn. NoacraHoBkK. YeTHOCTb
NoaCTaHOBKM.

Yncno YyeTHbIX NOACTaHOBOK.

Onpegenvtenu

Onpegenutenu matpuy 2-ro n 3-ro nopsigka. Npasuno
Kpamepa. Onpegenutenu maTpuu, n-ro nopsaka. Ceorictea
onpegenutenen. CBONCTBa onpeaenntenen, CBa3aHHble C
NHEeNHON KoMBMHaLUMen CTPOK U TPaHCNOHMPOBAHNEM.
MwuHopbl k-ro nopsaka. Teopema Jlannaca. PasnoxeHne
onpegenuTtens no ctpoke. MeToabl BblYMCIIEHUS
onpegenutenein. MNMpaesuno Kpamepa pelueHms cuctem n
YPaBHEHU C N HEU3BECTHbLIMM.

[pyrvne noaxoabl K NOCTPOEHUIO TEOPUM OnpeaenuTenen

MpoctpaHcTBo R"

KoopaunHatHoe BekTopHOe npoctpaHcTBo R". JInHenHasa
3aBUCUMOCTb CUCTEMbI BEKTOPOB. Basnc u paHr cuctembl
BEKTOPOB. OKBMBANEHTHbIE CUCTEMbI BEKTOPOB.

MoanpocTtpaHcTBo. basnc nognpocTpaHcTBa.

PaHr maTtpuupl

PaHr maTtpuubl. MeTog okanMnsaoLwmx MMHOPOB. HaxoxaeHne
paHra matpuubl 1 6asnca CUCTEMbl BEKTOPOB NPW NOMOLLIA
3aneMeHTapHbIX npeobpasoBaHui. [JononHeHNe NMUHENHO
HEe3aBUCMMbIX CUCTEM BEKTOPOB A0 6a3uca.

CuncteMbl NMUHENHBbIX
ypaBHEHWUI (paHr

Kputepmum COBMECTHOCTUN CUCTEMbI JIMHENHBIX YPaBHEHU B
TepMuHax padra matpuu,. O6obweHne npasuna Kpamepa Ha

MaTpuLbl) CUCTEMbI M FIMHEWHbIX YPaBHEHWI C N HEU3BECTHBIMU.
CTpyKkTypa MHOXeCTBa peLLeHnii O4HOPOAHON U
HEeOQHOPOAHOWN CUCTEM JIMHENHBIX YPaBHEHUMN.
dyHOameHTanbHasi cuctema peLleHun.

[encteus ¢ HencTteus ¢ matpuuamu. Onpegenurens NPOM3BEAEHNS

MaTpulamu. mMaTpuu. MaTpuyHble ypaBHeHus. ObpaTHasa matpuua.

O6paTtHasa maTtpuua.

CeolicTBa obpaTHOM MaTpuubl. HaxoxaeHne obpaTHom
MaTpuLbl METOLOM 3fIEMEHTapHbIX Npeobpa3oBaHn.
MpaBuno Kpamepa. PasnoxeHue matpuy,. PaHr cymmbl 1
npou3BegeHne MaTpul.

"pynnbl 1
roMoMopdun3Mbl

AnreGpaunyeckne CTpyKTypbl. Buabl anrebpandeckmx cTpykTyp.

"pynnbl. PaspelwummMocTb ypaBHEHWI B nonyrpynne.

N3omopdmambl 1 romomopdunambl anredpanyecknx CTpykTyp.
Ceonctea romomopduamos. MNMogrpynnel. KoHCTpympoBaHue
noarpynn. Onucanne Bcex nogrpynn rpynnsl Z. Linknuyeckas
rpynna. PasnoxeHue rpynnbl no nogrpynne. Teopema

https://edu.vsu
.ru/coursel/vie
w.php?id=103
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Jlarpanxa. ®akroprpynna. Teopema Kenw.

Konbua

Konbuo. Tunbl koneu. MNMoakonbuo. FloMmoMopdunambl kone.
XapakrtepucTtuka nons.

10

KomnnekcHble Yncna

TpuroHomeTpuyeckas hopma KOMMNMEKCHOro Yncna.
YMHOXeHWe, AeneHne, Bo3BeeHNe B CTENEHb U N3BneYeHne
KOPHS KOMMMEKCHbIX YMcen B TPUroHomeTpu4eckon dopme.
"pynna kopHen n3 eauHULbI.

11

MHoro4yneHbl ot
OOHOW NepemMeHHoWn

Konbuo MHOro4rieHoB OT OAHOM NepeMeHHON.
PyHKUMOHaNbHLIA 1 anrebpanyecknii Noaxonbl K MOHATUIO
MHorouneHa. KopHu

MHorouneHa. CBa3b KOPHEN MHOrournieHa ¢ 4enuTensmm
nepBo cTeneHn. Yncno KopHer MHorouneHa Hag obnacTbio
uenoctHocTu. CoBnageHve NoaX0A0B K MOHSATUIO MHOroYneHa
Hap 6eckoHe4HOM 06nacTbio LEenocTHoCcTU. KpaTHOCTb KOPHSA
MHorouneHa. PasnoxeHne Ha MHOXWUTENW Hag 0bnacTbio
LenocTHocTu. PasnoxeHne MHOrodrneHa no creneHsm
AByuneHa x-c [ponssogHasa MHoro4neHa. MNoHwxeHne
KpaTHOCTM KOpHS npu anddepeHunposaHun. dopmyna
Tewnopa. MHorouneHa Hag anrebpanyeckn 3aMKHYTbIMU
nonamu. OcHoBHasa TeopeMa anredpbl. Popmynbl BueTa.
MHorouneHbl Hag Nonem AeiCTBUTENbHBLIX YUCEN.
PaumoHanbHble KOpHM MHOTOYIEHA C pauMOHanbHbIMU
koadppuumeHTamu. ['paHuLbl KOPHEN MHOTOYMNEHa.
HaxoxgeHune koHeln mHorovneHoB (doopmyna KapgaHo,
Teopema Abensa u Manya). Teopemsbl 0 u1cne
OEeNCTBUTENbHbIX KOPHEN MHOroYfieHa ¢ 4eNCTBUTENbHBIMU
KoadppuumeHTamun. [leneHne MHorouneHa Ha MHOro4neH ¢
OCTaTKOM, HanbonNbLLUNIA OOLLWIA AeNNTENb MHOMOYIEHOB.

Anroputm EBknnga. B3aMuMHO NpoCTble MHOMOUSEHDI.
PasnoxeHne MHOrouneHa Ha HENPUBOAMMbIE Haf, NOnem
MHOXUTENMN.

12

MHoro4neHb! oT
HECKOMNbKUX
nepemMeHHbIX

KonbLo MHOrOYNeHoB OT HECKOSbKUX NEPEMEHHBIX.
CummeTpuryeckmne MHorouneHbl. OCHoBHasi Teopema Teopun
CUMMETPUYECKMX MHOTOYITEHOB.

13

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTBa. JIMHenHas 3aBUCMMOCTb CUCTEM
BeKTOpoB. basnc 1 pasamepHOCTb MMHENHOIO NPOCTPaHCTBA.
KoopaunHatbl BekTopa B 3agaHHoM 6asuce. N3omopdusm
BEKTOPHbIX NPOCTPaHCTB. MI30MOPGHOCTE KOHEYHOMEPHbIX
NPOCTPaHCTB 04MHAKOBOW pa3MepHOCTU. MaTpuua nepexoaa
oT oagHoro 6asuca k gpyromy. [NpeobpasoBaHue koopanHaT
BEKTOPOB Npw n3ameHeHun 6asmca. MNognpocTpaHcTBO
BEKTOPHOro npocTpaHcTea. JInHenHasa obonoyvka u paHr
CcMCTEMbI BEKTOPOB. NepeceyeHne 1 cymma noanpoCTPaHCTB,

npsiMasi cyMma nofnpoCTpaHCTB.

14

JInHenHble
oTObpaKeHust

JInHelHble oTODOpaxxeHns BEKTOPHLIX NPOCTpaHCTB. Matpuua
NMHEHOro oTobpaxeHusi. MIameHeHne mMaTpuLbl IMHENHOrO
oTobOpaxkeHus Npu nepexoae K apyrum 6asncam. [enctsns c
NVHENHBIMK OTOOpaXeHMsAMK. MPOCTPaHCTBO NMHENHbIX
oTobpaxeHnn. Agpo 1 o6pas NMHENHOro oTobpaXeHust, Ux
pasmepHocTu. JIHeliHble onepaTopbl. Ob6paTHbIM onepaTop,
yCIOBME CyLLEeCTBOBaHUA 0OpaTHOro oneparopa.
CobcTBEHHbIE BEKTOPLI U COBCTBEHHLIE 3HAYEHUS.




XapaKkTepucTnyeckuin MHorouneH. Teopema MamMunbsToHa-
Kann. lHBapuaHTHbIe noanpocTpaHcTea. Kputepun
JunaroHannsanpyemocTu MaTpuupl

NWUHENHoro oneparopa.

15

*KoppaHoBa copma
oneparopa

XKoppaHosa kneTka. >KopgaHosa maTpuua. KopHeBble
noanpocTpaHcTBa. PasnoxeHne NpocTpaHCTBa B NPSMYHO
CYMMY LIMKINNYECKUX KOPHEBBLIX NOANPOCTPAHCTB. Teopema o
XOpOaHOBOW HOpManbHOW hopme MaTpuLbl MMHENHOTO

onepaTopa B KOMMNEKCHOM U B BELLLECTBEHHOM MPOCTPAHCTBE.
EOWHCTBEHHOCTL XOpAaHOBOW HOpMarnsHON OOPMBbI.

16

BunuHenHble n
KBagpaTu4Hble

hopMbl

BunuHenHble gopMbl. MaTtpuua GunuHenHon opmbl.
CvMMeTpuyeckme 1 KOCOCMMMETPUYECKNE BUNUHENHbIE
dopmbl. KBagpatuuHble doopmbl. MeToabl Jlarparxa n Akobu
npvBedeHns KBagpaTU4HoON OOPMbl K KAHOHUYECKOMY BUAY.
3akoH nHepumu. MNMonoxutenbHO onpeaerneHHble opMbl.

Kputepuit CunbBectpa. lNMpuBeaeHne napbl kKBagpaTuyHbIX
HPOpM K KaHOHWYeCcKoMy Buay. bunnHenHsle n kBagpaTUYHbIe

hopMbl Ha KOMMIIEKCHOM NPOCTPaHCTBE.

17

EBknnaoBbl
YHUTapHbIE
npocTpaHcTBa

EBKNMMAOBLI U YyHUTapHbIE BEKTOPHbIE NPOCTpaHcTBa. [AnnHa
BEKTOpA, Yron mMexay Bekropamu. HepaeseHcTBo Kowwuu-

ByHsikoBckoro. OpToHOpMUpOBaHHbIe 6asuckl. Mpouecc
opToroHanusauum pama-LUmungra. Onpegenutens pama.
OpToroHanbHoe gononHeHue. MNpoekumsa BekTopa Ha
NOANPOCTPaHCTBO. M30MOpdU3M EBKMUAOBBIX Y YHUTAPHbIX
NPOCTPaHCTB. JInHenHble yHKUMOHanbl. ConpsXXeHHoe
npocTpaHcTBO. ConpsiKeHHbIN 6a3nc. JIMHenHbIN onepaTop,
COMPSKEHHBIN K AaHHOMY. CMMMEeTpUYecKmMe N SpMUTOBbI
NNHENHbIE onepaTopsbl, Nx cnekTp. CywecTesoBaHme
co6CTBEHHOIO OPTOHOPMMpPOBaHHOIO 6asnca. OpToroHasnbHble
N YHUTapHbIE NIMHENHbIE onepaTopbl, KAHOHUYECKUIA Basunc
Ansa Hux. PasnoxeHne HEBbIPOXOEHHOIO NMMHENHOMO
onepartopa B NPOU3BEAEHNE NONOXUTENBHOMO U
n3omeTpuyeckoro onepatopa. lNprueBegeHne kBagpaTU4HON
(3pmuTOBOI) ChOpPMBI K

rnaBHbLIM OCAM.

18

AddUHHBLIE
npocTpaHcTBa U
adprHHbIE
oTobpaKeHust

AddUHHbIE M adddUHHBIE EBKNUAOBLI NPOCTPAHCTBA.
Cuctembl koopauHart. nockocty B adbdMHHOM NPOCTPaHCTBE,
cnocobbl nx 3agaHusa. PaccTosiHue mexay Todkamm
€BKITMOO0Ba NpocTpaHcTBa. PacctosiHue OT ToYkM Ao
nnockoctu. O6bem B eBKIIMAOBOM npocTpaHcTBe. O6bemM
napannenenunena wn onpegenutens [pama. AdduHHbIE
oToDOpaXkeHus1, ux 3anucb B KoopauHaTax. PasnoxeHune
adduHHOro npeobpasoBaHNs B Npon3BeaeHne casura un
npeobpasoBaHus, OCTABMNSAKLLENO HA MECTE TOYKY.
"eomeTpuryeckmit cMbicn onpegenntens adouUHHOro
npeobpasoBaHus. [ABUXeHMS eBKN1aoBa NPOCTPaHCTBA.
Knaccudmkaums gerxeHnn. Ksagpuku (runepnoBepxHOCTU
BTOpPOro nopsigka) B ahpMHHOM MPOCTPaHCTBE.
Knaccudumkaums ksagpuk B adodMHHON 1 E€BKITMA0BOM
reoMeTpusix. HeBbIpOXXAEHHbBIE LIEHTPaNbHbIE KBaZPUKN.
KaHoHunyeckne n umnuHapruyeckne KBagpyku.




AcnmnToTuyeckue HanpaBneHus. FeomeTqueCKMe CBOMCTBA
rmaBHbIX OCen annuncounaa.

2. MpakTuyeckue 3aHATUA

CucteMbl NTIMHENHbIX
ypaBHeHun (MeToa
["aycca)

CucTeMbl NUHENHbIX ypaBHEHUN 1 MaTpuubl. CTyneHyaTble
CUCTEMbI NIMHENHBIX YPaBHEHUA. DKBUBAIEHTHbIE CUCTEMbI
nuHenHbIX ypaBHeHW. MeTtoa Maycca pelleHns cuctem
NNHENHBIX YpaBHEHWUI.

MepecTtaHoBKM 1
NoACTaHOBKM

lMepecTaHoBKU. YeTHOCTb NepecTaHoBKU. TpaHCno3ML MK
nepecTtaHoBku. Nepexoa OT O4HOM NepeCcTaHOBKM K ApYrom
npyv NOMOLLM TpaHCcno3nunin. ameHeHne YeTHOCTU
nepecTaHoBKM Npu TpaHcnosnumn. NoacraHoBkK. YeTHOCTb
NoaCTaHOBKM.

Yncno YyeTHbIX NOACTaHOBOK.

Onpegenvtenu

Onpegenutenu matpuy 2-ro n 3-ro nopsigka. Npasuno
Kpamepa. Onpegenutenu maTpuu, n-ro nopsaka. Ceorictea
onpegenutenen. CBONCTBa onpeaenntenen, CBa3aHHble C
NHEeNHON KoMBMHaLUMen CTPOK U TPaHCNOHMPOBAHNEM.
MwuHopbl k-ro nopsaka. Teopema Jlannaca. PasnoxeHne
onpegenuTtens no ctpoke. MeToabl BbIYUCIEHUS
onpegenutenein. MNMpaesuno Kpamepa pelueHms cuctem n
YPaBHEHU C N HEU3BECTHbLIMM.

[pyrvne noaxoabl K NOCTPOEHUIO TEOPUM OnpeaenuTenen

MpoctpaHcTBo R"

KoopaunHaTHoe BekTopHOE npocTpaHcTBO Rn. JlnHelHas
3aBUCMMOCTb CMCTEMbI BEKTOPOB. Bbasuc n paHr cuctemeol
BEKTOPOB. OKBMBANEHTHbIE CUCTEMbI BEKTOPOB.

MoanpocTtpaHcTBo. basnc nognpocTpaHcTBa.

PaHr maTtpuupl

PaHr maTtpuubl. MeTog okanMnsaoLwmx MMHOPOB. HaxoxaeHne
paHra matpuubl 1 6asnca CUCTEMbl BEKTOPOB NPW NOMOLLIA
3aneMeHTapHbIX NpeobpasoBaHui. [JonorHeHNe NIMHENHO
HEe3aBUCMMbIX CUCTEM BEKTOPOB A0 6a3uca.

CuncteMbl NMUHENHBbIX
ypaBHEHWUI (paHr

Kputepmum COBMECTHOCTUN CUCTEMbI JIMHENHBIX YPaBHEHU B
TepMuHax padra matpuu,. O6obweHne npasuna Kpamepa Ha

MaTpuLbl) CUCTEMbI M FIMHEWHbIX YPaBHEHWI C N HEU3BECTHBIMU.
CTpykTypa MHOXeCTBa peLleHni O4HOPOAHON U
HEeOQHOPOAHOWN CUCTEM JIMHENHBIX YPaBHEHUMN.
dyHOameHTanbHasi cuctema peLleHun.

[encteus ¢ HencTteus ¢ matpuuamu. Onpegenurens NPOM3BEAEHNS

MaTpulamu. mMaTpuu. MaTpuyHble ypaBHeHus. ObpaTHasa matpuua.

O6paTtHasa maTtpuua.

CeoricTBa ob6paTHOM MaTpuubl. HaxoxaeHne obpaTHom
MaTpuLbl METOAOM 3fIEMEHTAPHbLIX NPeobpasoBaHUN.
MpaBuno Kpamepa. PasnoxeHue matpuy,. PaHr cymmbl 1
npou3BegeHne MaTpul.

"pynnbl 1
roMoMopdun3Mbl

AnreGpaunyeckne CTpyKTypbl. Buabl anrebpandeckmx cTpykTyp.

"pynnbl. PaspeluMocTb ypaBHeHWUA B nonyrpynne.

N3omopdmambl 1 romomopdunambl anredpanyecknx CTpykTyp.
Ceonctea romomopduamos. Mogrpynnel. KoHCTpympoBaHue
noarpynn. Onucanne Bcex nogrpynn rpynnsl Z. Linknuyeckas
rpynna. PasnoxeHue rpynnbl no nogrpynne. Teopema

https://edu.vsu
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w.php?id=103
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Jlarpanxa. ®aktoprpynna. Teopema Kenw.

Konbua

Konbuo. Tunbl koneu. MNMoakonbuo. FloMmoMopdunambl kone.
XapakrtepucTtuka nons.

10

KomnnekcHble Yncna

TpuroHomeTpuyeckas hopma KOMMNMEKCHOro Yncna.
YMHOXeHWe, AeneHne, Bo3BeeHNe B CTENEHb U N3BneYeHne
KOPHS KOMMMEKCHbIX YMcen B TPUroHOMeTpudeckon hopme.
"pynna kopHen n3 eauHULbI.

11

MHoro4yneHbl ot
OOHOW NepemMeHHoWn

KonbLo MHOrourieHoB OT OAHOW NePEMEHHOMN.
PyHKUMOHaNbHLIA 1 anrebpanyecknii Noaxonbl K MOHATUIO
MHorouneHa. KopHu

MHorouneHa. CBa3b KOPHEN MHOrournieHa ¢ 4enuTensmm
nepBo cTeneHn. Yncno KopHer MHorouneHa Hag obnacTeio
uenoctHocTu. CoBnageHve NoaXoA0B K MOHSATUIO MHOTroYNeHa
Hap 6eckoHe4HOM 06nacTbio LEenocTHoCcTU. KpaTHOCTb KOPHSA
MHorouneHa. PasnoxeHne Ha MHOXWUTENW Hag 0bnacTbio
LenocTHocTu. PasnoxeHne MHOrodrneHa no creneHsm
AByuneHa x-c [ponssogHasa MHorouneHa. MNoHwxeHne
KpaTHOCTM KOpHS npu anddepeHunposaHun. dopmyna
Tewnopa. MHorouneHa Hag anrebpanyeckun 3aMKHYTbIMU
nonamu. OcHoBHasa TeopeMa anredpbl. Popmynbl BueTa.
MHorouneHbl Hag Nonem AeiCTBUTENbHBLIX YUCEN.
PaumnoHanbHble KOpHM MHOTOYIEHA C pauMoHanbHbIMK
koadppuumeHTamu. ['paHuLbl KOPHEN MHOTOYMNEHa.
HaxoxgeHune koHen mHorouneHoB (dopmyna KapgaHo,
Teopema Abensa u Manya). Teopemsbl 0 u1cne
OEeNCTBUTENbHbIX KOPHEN MHOroYfieHa ¢ 4eNCTBUTENbHBIMU
KoadppuumeHTamun. [leneHne MHorouneHa Ha MHOro4neH ¢
OCTaTKOM, HanbonbLLUNN OOLLUIA AennTenb MHOMO4YIEeHOB.

Anroputm EBknnga. B3aMuMHO NpoCTble MHOMOUSEHDI.
PasnoxeHne MHOrounieHa Ha HENpPUBOAMMbIE Haf, NOem
MHOXUTENMN.

12

MHoro4neHb! oT
HECKOMNbKUX
nepemMeHHbIX

KonbLo MHOrOYNeHoB OT HECKOSbKUX NEPEMEHHBIX.
CummeTpurdeckmne MHorouneHbl. OCHoBHasi Teopema Teopum
CUMMETPUYECKMX MHOTOYITEHOB.

13

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTBa. JIMHenHas 3aBUCMMOCTb CUCTEM
BeKTOpoB. basnc 1 pasamepHOCTb MMHENHOIO NPOCTPaHCTBA.
KoopaunHatbl BekTopa B 3agaHHoM 6asuce. N3omopdusm
BEKTOPHbIX NPOCTPaHCTB. MI30MOPdHOCTb KOHEYHOMEPHbIX
NPOCTPaHCTB 04MHAKOBOW pa3MepHOCTU. MaTpuua nepexoaa
oT ogHoro 6asuca k gpyromy. [NpeobpasoBaHue koopanHaT
BEKTOPOB Npw n3ameHeHun 6asmca. MNognpocTpaHcTBO
BEKTOPHOro npocTpaHcTea. JInHenHasa obonoyvka u paHr
CUCTEMbI BEKTOPOB. NepeceveHne 1 cymma No4nNpOCTPaHCTB,

npsiMasi cyMma nofnpoCTpaHCTB.

14

JInHenHble
oTObpaKeHust

JInHelHble oTODOpaXxeHNs BEKTOPHLIX NpOoCTpaHCTB. Matpuua
NMHEHOro oTobpaxeHusi. MIameHeHne mMaTpuLbl IMHENHOrO
oTobOpaxkeHus Npu nepexoae K apyrum 6asncam. [enctsns c
NVHENHBIMK OTOOpaXeHMsAMK. [POCTPaHCTBO NMMHENHbIX
oTobpaxeHnn. Agpo 1 o6pas NMHENHOro oTobpaXeHust, Ux
pasmepHocTu. JIHeliHble onepaTopbl. Ob6paTHbIM onepaTop,
yCIOBME CyLLEeCTBOBaHUA 0OpaTHOro oneparopa.
CobcTBEHHbIE BEKTOPLI U COBCTBEHHLIE 3HAYEHUS.




XapaKkTepucTuyeckuin MHorouneH. Teopema MamMunsToHa-
Kann. lHBapuaHTHbIe noanpocTpaHcTea. Kputepun
JunaroHannsanpyemocTu MaTpuupl

NWHENHOoro onepaTopa.

15

*KoppaHoBa copma
oneparopa

XKoppaHosa kneTka. >KopgaHosa maTpuua. KopHeBble
noanpocTpaHcTBa. PasnoxeHne NpocTpaHCTBa B NPSMYHO
CYMMY LIMKINNYECKUX KOPHEBBIX NOANPOCTPaHCTB. Teopema o
XOpOaHOBOW HOpManbHOW hopme MaTpuLbl MMHENHOTO

onepaTopa B KOMMNEKCHOM U B BELLLECTBEHHOM MPOCTPaHCTBE.
EOWHCTBEHHOCTL XOpAaHOBOW HOpMarnsHON OOPMBbI.

16

BunuHenHble n
KBagpaTu4Hble

hopMbl

BunuHenHble gopMbl. MaTtpuua GunuHenHon opmbl.
CvMMeTpuryeckme n KOCoCMMMETpUYecKme BuUnNuHenHsle
dopmbl. KBagpatuuHbie doopmbl. MeToabl Jlarpanxa n Akobu
npvBedeHns KBagpaTU4HoON OOPMbl K KAHOHUYECKOMY BUAY.
3akoH nHepumu. MNMonoxutenbHO onpeaerneHHble opMbl.

Kputepuit CunbBectpa. lNMpuBeaeHne napbl kKBagpaTuyHbIX
HPOpM K KaHOHWYeCcKoMy BuAY. bunnHenHble n kBagpaTUyHbIe

hopMbl Ha KOMMIIEKCHOM NPOCTPaHCTBE.

17

EBknnaoBbl
YHUTapHbIE
npocTpaHcTBa

EBKNMMAOBLI U YyHUTapHbIE BEKTOPHbIE NPOCTpaHcTBa. [AnnHa
BEKTOpA, Yron mMexay Bekropamu. HepaeseHcTBo Kowwuu-

ByHsikoBckoro. OpToHOpMUpOBaHHbIe 6asuchl. Mpouecc
opToroHanusauum pama-LUmungra. Onpegenutens pama.
OpToroHanbHoe gononHeHue. MNpoekuusa BekTopa Ha
NOANPOCTPaHCTBO. M30MOpdU3M EBKMUAOBBIX Y YHUTAPHbIX
NPOCTPaHCTB. JInHenHble yHKUMOHanbl. ConpsXXeHHoe
npocTpaHcTBO. ConpsiKeHHbIN 6a3nc. JIMHenHbIN onepaTop,
COMPSKEHHBIN K AaHHOMY. CMMMEeTpUYecKmMe N SpMUTOBbI
NNHENHbIE onepaTopsbl, x cnekTp. CywecTBoBaHme
co6CTBEHHOIO OPTOHOPMMpPOBaHHOIO 6asnca. OpToroHasnbHble
N YHUTapHbIE NIMHENHbIE onepaTopbl, KAHOHUYECKUIA Basunc
Ansa Hux. PasnoxeHne HEBbIPOXOEHHOIO NMMHENHOMO
onepartopa B NPOU3BEAEHNE NONOXUTENBHOMO U
n3omeTpuyeckoro onepatopa. lNprueBegeHne kBagpaTU4HON
(apmuTOBOI) ChOpPMBI K

rnaBHbLIM OCAM.

18

AddUHHBLIE
npocTpaHcTBa U
adprHHbIE
oTobpaKeHust

AddUHHbIE M adddUHHBIE EBKNUAOBLI NPOCTPAHCTBA.
Cuctembl koopauHart. nockoctu B adodUHHOM NPOCTPaHCTBE,
cnocobbl nx 3agaHusa. PaccTosiHue mexay Todkamm
€BKITMOO0Ba NpocTpaHcTBa. PacctosiHue OT TOYkM Ao
nnockoctu. O6bem B eBKIIMAOBOM npocTpaHcTBe. O6bemM
napannenenunena wn onpegenutens [pama. AdduHHbIE
oToDOpaXkeHus1, ux 3anucb B KoopauHaTax. PasnoxeHune
adduHHOro npeobpasoBaHNs B Npon3BeaeHne caBura u
npeobpasoBaHus, OCTABMNSAKLLENO HA MECTE TOYKY.
"eomeTpuryeckmit cMbicn onpegenntens adouUHHOro
npeobpasoBaHus. [ABUXeHMS eBKN1aoBa NPOCTPaHCTBA.
Knaccudmkaums gerxeHnn. Ksagpuku (runepnoBepxHOCTU
BTOPOro nopsigka) B appMHHOM NpOCTPaHCTBE.
Knaccudumkaums ksagpuk B adodMHHON 1 E€BKITMA0BOM
reoMeTpusix. HeBbIpOXXAEHHbBIE LEHTpanbHbIE KBaAPUKK.
KaHoHunyeckne n umnuHapruyeckne KBagpyku.




AcnmnToTuyeckue HanpaBneHus. FeomeTqueCKMe CBOMCTBA
rmaBHbIX OCen annuncounaa.

13.2. Pasgenbl AMCUMNNAUHBLI U BUAbI 3aHATUN

No Bugbl 3aHsaTU (YacoB)
n/n HaumeHoBaHuWe pasgena gucumnimHbl Texum Mpaktu- | Jlabopa- | CamocTosiTenbHas Bcero
YeckMe | TopHble paboTta
1 | CncTeMbl NUHENHBIX ypaBHEHUN (MeToq, 5 4 6 12
"aycca)
2 | NepecTaHOBKM N NOACTAHOBKU 2 2 2 8
3 | Onpegenutenu 4 6 6 16
4 | lNMpocTtpaHcTtBo R" 2 2 2 8
5 | PaHr matpuubl 3 4 3 10
6 | Cuctembl NMMHENHBIX YpaBHEHWUI (paHr 3 4 4 11
MaTpuLbl)
7 | Oencreus c matpuuamm. ObpaTtHas > 6 7 15
MaTpuua.
8 | Mpynnbl 1 roMoMOpPdU3MBI. 6 4 2 12
9 | Konbua. 4 4 2 10
10 | KomnnekcHble Yyncna 2 4 2 8
11 | MHoroyneHbl OT O4HOW NepPeMEHHOW 4 6 3 13
12 | MHoOrouneHbl OT HECKOMbKMX
2 4 3 9
nepeMeHHbIX.
13 | BeKkTOpHble NpOCTpaHCTBa. 4 4 2 10
14 | JluHenHble oTOBpaXeHus. 4 6 4 14
15 | XXopgaHoBa hopma oneparopa. 4 4 4 12
16 | bunvHenHble 1 KBagpaTUdHbIe POPMBbI. 2 4 4 10
17 | EBKNnOoBbI M YHUTAPHbIE NPOCTPAHCTBA. 4 4 2 10
18 | AdbdpumHHBIE NpoCTpaHCTBa U adpPUHHbIE
4 4 2 10
oTOoGpaXKeHus.
19 | MNpoekTnBHbIE NPOCTPaAHCTBA 2 4 2 8
20 | TeHsopbl 4 4 2 10
KoHTponb 36
Wtoro: 68 84 64 252

14. MeToan4eckune ykasaH1Ma Ans odyvyarowmxcss N0 0OCBOEHUIO ANCLUNIIUHDI

B npouecce npenogaBaHus OUCUMNIIMHBI UCMOMb3YOTCA Takue Buabl y4ebHon paboTbl, Kak
neKkumMu, npakTuyeckue 3aHAaTUS, a Takke pasnuyHble Buabl CaMOCTOATENbHOW pPaboThbl
obyyatowmxca. Ha nekuusax pacckasbiBaeTCd TeopeTUYecKuin maTepuan, Ha npakTUYeCcKux
3aHATUAX peLLatoTCs NpUMepbl N0 TEOPETUYECKOMY MaTepuany, NPOYUTaHHOMY Ha NEKUUSX.
Mpn wu3yyeHun kypca «Anrebpa» obydaowmmca crnegyet BHUMAaTENbHO CriywaTtb U
KOHCNEKTMpOBaTb MaTepuarn, usnaraembli Ha ayauTOPHbIX 3aHATUAX. NS ero noHMMaHus u
Ka4yeCTBEHHOro yCBOEHNSA peKkoMeHayeTCs crneayroLwasn nocnenoBaTeflbHOCTb AENCTBUN.

1. MNocne kaxgonm nekuuMm cTygeHTam pekoMeHayeTcs nogpobHo pasobpaTb NPOYUTAHHBLIN
TeopeTU4eckni martepuarn, BblydUTb BCEe onpeaeneHns n opmynmpoBku TeopeM, pasobpaTb
npuMepbl, peleHHble Ha nekumn. [lepen cnegywowen nekumn obsa3aTtenbHO MNOBTOPUTL
MaTepuan npegblayLen nekumn.

2. lNMepen NpakTMYEeCKMM 3aHATMEM 06SA3aTenbHO MOBTOPUTL FEKUMOHHLIM MaTtepuan. lNocne
NPaKTUYECKOro 3aHATUS elle pa3 pa3obpaTb pelUeHHble Ha 3TOM 3aHATUWM NPUMEpPbI, Nocne
4Yyero nNPUCTYNUTb K BbLINOMIHEHMIO AoMaluHero 3agaHuda. Ecnn npu peweHun npumepos,
3afiaHHbIX Ha OOM, BO3HMKHYT BOMpPOCHl, 06A3aTenbHO 3a4aTh Ha CriefylowemM npakTu4eckomM
3aHATUM UNKU B NPUCYTCTBEHHbIN Yac npenogasaTtento.

3. MNpu noaroToBke K NpPakTUYECKUM 3aHATUSM MOBTOPUTb OCHOBHbIE MOHATUS MO Temam,
n3yuuTb nNpumepbl. Pelwas 3agayn, npeaBapuUTenbHO NOHATb, KAKOW TeopeTuyeckui matepuarn



HY>XHO uMcnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE peLnTb
npakTuyeckue 3agaqw.

CamocTtoaTenbHasa paboTta obyvalowmxcs HanpasBfeHa Ha CaMOCTOSATENbHOE OCBOEHME BCeX
TeM M BOMPOCOB y4eBHOW AUCLMNNUHBI, NPeayCMOTPeHHbIX nporpammon. CamoctosTenbHas
pabota saBnseTca obsasaTenbHbIM BMAOM AeATENbHOCTM ANS Kaxgoro obydvaroulerocd, ee
obbeM no y4yebHOMy Kypcy onpegenserca y4ebHbim nnaHoMm. [pu camoctodaTensHon paboTte
obyyarowmmncsa B3aMMOOENCTBYET C PEKOMEHAOBaHHbIMW MaTepuanamv npu MUHUMarnbHOM
y4yacTuu npenogasaTens.

CamocTtoaTenbHaa pabota ¢ yyebHuKamu, yd4ebHbIMM NOCOBUAMM, Hay4YHOW, CMPaBOYHOW U
nonynapHoOn nutepaTypour, MaTepmranamu nepuoamyecknux u3gaHum n pecypcamm cetu Internet,
CTaTUCTMYECKUMUN JaHHbIMU sBnsieTcs Hambonee apeKTUBHLIM METOLOM MOSTYYEHUS] 3HAHUN,
No3BOMSET 3HAYUTENbHO aKTMBU3NPOBATL MPOLIECC OBlafdeHUs UHgopmauuen, cnocobcTeyeT
bonee rnybokoMy yCBOEHWIO W3y4aemoro Mmartepuana, dQopmupyetr Yy obyyarowmxcs
3aMHTEepecoBaHHOE OTHOLLUEHME K KOHKpeTHOou npobneme. Bonpockl, KOTOpble BbI3bIBAKOT Yy
obyyarowmxcs 3aTpygHeHus npu noaroToBke, OOMKHbI OblTb 3apaHee cOpPMYyNUPOBaHbLI U
O3By4YeHbl BO BpeMs 3aHATMA B ayauTopuu And  OOMNOSTHUTENbHOIO  pasbsiCHEHUS
npenogasartenem.

Ana ycnewHoro 1 nNNOLOTBOPHOrO obecrneyYeHns UTOroB CamMoCTOATerNbHOW paboThbl
pa3paboTaHbl y4ebHO-MeToAMYEeCKNEe yKaszaHUs K CaMOCTOATeNbHOM paboTe CTyAeHTOB Hapg
pasnu4HbIMK pasgenamMmm AUCUUNINHBI.

Bugbl camoctosTenbHon paboTbl: KOHCMEKTMpoBaHWE Y4ebHOW W Hay4yHOW nuTepaTypsbl;
npopaboTka y4ebHOro matepmana (Mo KOHCnekTam nekuumn, yd4ebHom n HayyHoW nuTepaTtype);
paboTa B aneKTpoHHON BubnmoTeyHon cucteme; pabota ¢ MHPOPMALMOHHBIMU CrIPaBOYHbLIMU
cYcTeMaMu, BbINOSIHEHNE OOMALUHUX 3a4aHUN (MPaKTUYECKUX U TEOPETUYECKMX); BbINOSNHEHNE
KOHTPOSbHbIX paboT; MOAroTOBKa K MpakTU4eckMM 3aHATuAM; pabota € Bonpocamu Ans
camonpoBepkn. Bce 3apaHusa, BbINOMHAEMble CTygeHTaMuM CaMOCTOATENbHO, noanexar
nocrieayoLlen NnpoBepke npenogasaTeniem.

15. lMepeyeHb OCHOBHOM W [AOMOSIHUTENIbLHOW nNUTepaTypbl, PeCypCoOB WHTEpPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLIMNIIUHDI

a) OCHOBHas nutepartypa:

Ne n/n NcTouHmK

1 KoctpuknH A.V. BeeaoeHne B anrebpy : yyeb. gna BysoB : B 3 4./ A.U.KocTtpukuH.-M.: dusmatnur,
2009.-4.1. OcHoBbl anrebpsbl. — 271 c.
KoctpuknH A.V. BeeaoeHne B anrebpy : yyeb. gna BysoB : B 3 4./ A.W.KocTpukuH.-M.: dusmatnur,
2009.-4.2. JlnHenHaa anrebpa. — 367 c.
Kypow A.I'. Kypc Bbicwen anrebpbl: y4yeb. gns CTygeHTOB By30B, oOy4. MO cneumanbHOCTAM
3 “Matematuka”, “NpuknagHas matematuka’/ A.l.Kypow.-Cl16.: JlaHb, 2007. — 560 c.
https://lanbook.lib.vsu.ru/books/element.php?pll id=527
dappees [.K. Ilekumn no anrebpe: y4eb. nocobue gns sysos/ [.K.Pagnees.-Cl16.:MlaHb, 2007.— 416 c.
https://lanbook.lib.vsu.ru/books/element.php?pll id=397

2

0) gononHuTenbHasa nuTepaTtypa:
Ne n/n McTo4YHnK
KoctpuknH A.WN. BeegeHue B anrebpy : y4eb. onsa By3oB : B 3 4./ A.N.KocTpukuH.-M.: dunamatnur,

5 2000.-4.3. OcHoBHbIe CTPYKTYypbl anrebpbl. — 272 c.

6 Bopeswny 3. V. Onpegenutenu n matpuubl : y4ebHoe nocobue / 3.1. bopesuy .— N3a. 4-e, ctep. —
CI16. [n gp.] : NaHb, 2004 .— 183, [1] ¢
Beknemuwena J1.A. COOpHMK 3a4ady MO aHanUTUYECKOW reoOMeTpUn 1 NuHenHon anredpe: y4eo.

7 nocobue gnsa ctyaeHtos By3os/ J1.A.Beknemuwesa, A.FO.MeTposun, H.A,Yybapos.-M.: Hayka, 1987 .-
494 c.

8 MpockypsikoB WN.B. C6opHMK 3agay no nuHenHon anrebpe: y4eb. nocobue gnsi CTygeHToB hm3nko-mar.
cneymnansHocTer By3oB / U.B.MpockypsikoB.-M.: J1ab. 6a3oBbix 3HaHwi, 2002. — 382 c.

9 WnbuH B. A. NluHeHas anrebpa : y4ebHUK Ans ctyg. ma. cneumanbHOCTEN U cneLmansHoCTH

"MpuknagHas matematuka" / B. A. UnbuH, 3. I'. MNMos3Hsak .— N3a. 6-e, ctep. — M. : duamartnur, 2004.—




278 c.

depopuyyk B. B. Kypc aHanutnyeckon reomeTpmm u NMHeHon anrebpel : YyebHoe nocobue ans cryg.

10 MeX.-mart. crneuunanbHocTen yH-To / B. B. ®egopuyk .— 2-e u3g., ncnp. — M. : Mag-so HL SHAC,
2001 .— 327, [1] c.
MocTtHukoB M. M. JlnHenHas anrebpa n guddepeHumansHas reomeTpus : YyebHoe nocobure ans crya.

11 BYy30B, 00yy4.no cneuunanbHocT "MaTtemaTuka" / M.M. MocTtHukoB .— M. : "Hayka" 'naB. pea. ¢u3s.-mar.
nut-pbl, 1979 .— 311,[1]c.

12 MocTHukoB M. M.JlnHenHas anrebpa : Y4yebHoe nocobue ons cTyd. By3oB, 00y4.no cneumnansHOCTH
"Matematuka" / M.M. MNoctHukos .— M. : "Hayka" 'nas. pea. gus.-maTt. nut-pbl, 1986 .— 400 c.
Lwunos I'. E.MaTemaTnyeckuii aHanus : KoHe4HOMepHbIe NMHENHbIE NpocTpaHcTBa: Y4eb. nocobne

13 . .
ansa crya.yH-toB .— M. : Hayka: ®usmarnut, 1969 .— 432 c.

14 onosuHa J1. N.JluHeliHan anrebpa n HekoTopble ee NpunoxeHus : y4ebHoe nocobue ons cTyqn. BTy30B
/ J1.1. T'onosuHa .— M. : Hayka, 1985 .— 392 c.

15 Ecmmos H. B.JIuHeliHaa anrebpa n mHoromepHasi reometpusi / H. B. Edpumos, 3. P. Po3eHgopH .— 3-e
nsg., ctep. — M. : dusmartnurt, 2004 .— 463, [1] c.

16 Xanmou I1.. KoHeyHOMepHble BEKTOPHbIE npocTpaHcTea / . Xanmou ; nep. ¢ aHrm. [.®. bopucosa,
[.A. Pankosa .— M. : dusmartnurt, 1963 .— 262, [1] c.

17 C6opHuk 3agay no anrebpe / B.A. AptamoHoB, H0.A. baxTypuH, 3.b. BuHbep ; noa pea. A.W.
KocTpuknHa .— 3-e u3g., ucnp. n gon. — M. : dusmatnur, 2001 .— 463 c.

18 Ukpamos X. 1. 3agayHuk no nuHenHon anrebpe : yuebHoe nocobue / X.[. Nkpamos ; noa pea. B.B.
BoeBoanHa .— WN3ga. 2-e, ucnp. — CI16 ; M. ; KpacHogap : JlaHb, 2006 .— 319 c.

19 Anrebpa u Teopus uyucen: metog. ykasawus gns cryd. 1 kypca mart. dak./ cocTt. H.M.bnusHskos,
B.®.Cyb660TuH.-BopoHex : BI'Y, 1990.-4.1.- 22 c.

20 Anrebpa n Teopus uyucen: metog. ykasawua ans cryg. 1 kypca mart. dak./ coct. H.M.BnusHskos,
B.®.Cyb660TuH.-BopoHex : BI'Y, 1990.-4.1I.- 22 c.

21 Anrebpa u Teopusa uucen: metod. ykasaHus anda ctyd. 1 kypca mat. dak./ coct. H.M.BnusHskos,
B.®.Cyb660T1uH.-BopoHex : BI'Y, 1990.-4.11l.- 15 c.

22 Anrebpa n Teopusa uucen: metoq. ykasaHusa and cryg. 1 kypca mat. dak./ coct. H.M.BnnsHsakos,
B.®.Cy660T1uH.-BopoHex : BI'Y, 1990.-4.1V.- 23 c.

23 Anrebpa n Teopus uucen: mMeTod. ykasaHua ons ctyd. 1 kypca mart. dak./ coct. H.M.bnusHskos,
B.®.Cy660TuH.-BopoHex : BI'Y, 1990.-4.V.- 20 c.

24 Anrebpa n Teopusa uucen: MeETOA. yKasaHusa ansa crtyg. 1 kypca mart. gak./ coct. H.M.bnusHsakos
B.®.Cy660T1uMH.-BopoHex : BI'Y, 1990.-4.VI.- 15 c.

o5 KomnnekcHble ynucna; meTton. ykasaHuus ans ctygeHtoB 1 kypca mat. dak./ coct. H.M.bnusHakos. —
BopoHex: BI'Y, 1995.- 20 c.

26 OneMeHTbl TEOpUN MHOXECTB : y4ebHOo-MmeToanyeckoe nocodbme ansa By3oB / BopoHex. roc. yH-T; COCT.
H.M. brninsHsikos .— BopoHex : LML BI'Y, 2008 .— 46 c.

27 MpockypsikoB U.B. C6opHMK 3agay no nuHenHon anrebpe: y4eb. nocobue onst CTygeHToB pmsmKo-mar.
cneumanbHocTten By3oB / W.B.IMpockypsikos.-M.: J1ab. 6a3oBbix 3HaHui, 2002. — 382 c.

o8 dannees [0.K. 3agaun no Bbicwen anrebpe: ydyeb. nocobue ana CTyaeHTOB By30B, 00y4. no mar.

cneyunansHoctam/ [.K.®agaees, N.C.ComnHckuin.-Cl16.: JlaHb, 2004.-287 c.

B) MHOPMALIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHbIE PECYPCHI:

Ne n/n Pecypcbl HTepHeT
29 http://www.lib.vsu.ru/?p=4 - OnekTpoHHbIN kaTtanor 3HE BI'Y
30 https://lanbook.lib.vsu.ru/ - AnekTpoHHO-6MbnNnoTeyHasa cuctema nsgartenbcrea «JlaHb»

16. NMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecneyeHns Anst CaMOCTOATENIbHOU paboThbl

Ne n/n McTouHuK

1 Kypow A.I'. Kypc Bbiclen anrebpbl: y4yeb. Onsi CTygeHTOB By30B, oOy4. MO cneumarnbHOCTAM
“Matematuka”, “NpuknagHas matematuka’/ A.l Kypouw.-Cl16.: JlaHb, 2004. — 431 c.

2 dapnees [.K. Jlekumn no anrebpe: y4eb. nocobue ans sysos/ O.K.Pagaees.-Cl16.:/1anb, 2004.— 415 c.

3 KocTtpuknH A.WN. BeegeHue B anrebpy : y4eb. onsa By3oB : B 3 4./ A.N.KocTpukuH.-M.: dunsmatnur,
2000.-4.3. OcHoBHbIe CTPYKTYypbl anrebpbl. — 272 c.

4 Bopeswny 3. W. Onpegenvtenu n matpuubl : y4ebHoe nocobuve / 3.1. bopesuy .— N3a. 4-e, ctep. —
CI6. [v gp.] : IlaHb, 2004 .— 183, [1] c.
Beknemuwena J1.A. COOpHMK 3agay MO aHanMTUYECKOW reoMeTpuum W NuMHenHon anrebpe: y4eb.

5 nocobwve ans crygeHtoB By3os/ JI.A.Beknemuwea, A.lO.MeTposun, H.A,Yybapos.-M.: Hayka, 1987 .-
494 c.

6 MpockypsikoB N.B. C60pHUK 3aga4 no nuHeriHon anrebpe: y4eb. nocobue anga ctygeHToB oM3nko-mar.



http://www.lib.vsu.ru/?p=4
https://lanbook.lib.vsu.ru/

cneumansHocTten By3oB / W.B.MpockypsikoB.-M.: J1a6. 6a3oBbix 3HaHun, 2002. — 382 c.

MonoxeHne 06 opraHM3auUMM camoOCTOATeNbHOM paboTbl  obydalolmuxcad B BopoHexcKom
rocygapcTBEHHOM YHMBEpcUTeTe

17. MaTtepuanbHO-TeXHUYECKoe obecnevyeHne ANCLUNIINHDI:

OucumnnnuHa MoXeT peanusoBbiBaTbCs C NPUMEHEHWEM OUCTaHUMOHHLIX ObpasoBaTesibHbIX
TEXHOSI0r1HN, Hanpumep, Ha nnaTgopme «ONEKTPOHHbIN yHUBEpCUTET BIry»
(https://edu.vsu.ru/course/view.php?id=10325). [lepe4yeHb HeobXOOMMOro MPOrpamMMHOro
obecneveHuns: onepaumoHHas cuctema Windows wunm Linex, Microsoft, Windows Office,
LibreOffice 5, Calc, Math, 6pay3ep Mozilla Firefox, Opera unu Internet.

18. MaTtepuanbHoO-TeXHU4YeCKoe obecrneyeHme AUCUUNSIUHDI:
YyebHas aygutopuss CO cneuuanuanpoBaHHoM Mebenbio Ona  NpoBeAeHUst  3aHATUN
NEKLMOHHOTO M CEMWHAPCKOro TWMa, TEKyLero KOHTPOMSA M MNPOMEXYTOYHOM aTTecTauun
(394018, r. BopoHex, nnowaab YHuBepcutetckas, 4. 1, nom. |)

19. ®OHA OLEHOYHbIX CPEeaAcTB:
OueHoYHbIe cpeacTBa ANA NpoBeAeHUs TeKyLWen U NPOMEXYTOYHOM aTTecTauum

MopsAoK  OUEHKM OCBOEHMs obyvawlmmucs yyebHOro MaTtepuana onpegensiercs
cofepXaHueM criefyoLmnx pasgenos AUCUMNNUHDI

NuamkaTtop(bl)
Ne HanmeHoBaHve pasgena
KomneTeHuumsi(n) [OCTWKEHUs OueHouHble cpeacTBa
n/n OMCUMNIIMHBI (Moayns)
KOMMNeTeHLMN

1 Cucrembl NIMHENHBIX OrllK-3 [lomalLHVe 3aaaHNs
ypasHeruit (vetoa laycca) Ork-3.1 KOHTponbHasi pabota Ne 1

2 MepecTtaHoOBKM 1 OrlK-3 [omaluHne 3agaHus,
NOACTaHOBKM OlK-3.1 KOHTponbHas pabota Ne 1

3 Onpepenutenun Orl1K-3 [omaluHne 3agaHus,
OrK-3.1 KOHTposbHas pa6oTa Ne 1

4 MpoctpaHcTBo R" Orl1K-3 [omalwHne 3agaHus,
OrK-3.1 KOHTposbHas paboTa Ne 1

5 PaHr matpuupl Orl1K-3 [JomaliHne 3aganHus,
OlK-3.1 KOHTponbHas pabota Ne 1

6 CuncteMbl NNHENHbIX Orl1K-3 [omaluHne 3agaHus,
ypaBHEHWIt (paHr MaTpULIbI) OlK-3.1 KOHTporbHast paboTa Ne 1

7 [encteusa ¢ matpmuamum. Ol1K-3 [omawiHne 3aganus,
O6paTHas MaTpuLa. OlK-3.1 KOHTporbHast paboTa Ne 1

8 "pynnbl 1 roMOMOPOU3MBbI. Orl1K-3 [omaluHne 3agaHus,
OlK-3.1 KOHTporbHast paboTa Ne 1

9 Konbua. Or1K-3 [domalHve 3agaHus,
OrK-3.1 KOHTpOnbHas pabota Ne 1



https://edu.vsu.ru/course/view.php?id=10325

10 KomnnekcHble Yncna OrlK-3 [omalluHne 3aganus,
OrK-3.1 KOHTponbHas pabota Ne 1
11 MHoro4neHbl OT ogHON OrlK-3 [omaluHne 3aganus,
nepemMeHHon OrK-3.1 KOHTponbHasi pabota Ne 1
12 MHoro4neHbl OT HECKOMNbKUX Orl1K-3 JJomaluHne 3aganHus,
nepeMeHHbIX OlK-3.1 KOHTponbHas pabota Ne 1
13 BekTopHble NpocTpaHCcTBa OriK-3 [omalHre 3agaHus,
OrK-3.1 KOHTpOIbHas pabota Ne 2
14 JInHeHble oToBpaXeHns OrllK-3 [omaluHne 3agaHus,
OrK-3.1 KOHTpOrbHas pabota Ne 2
15 >KopaaHoBa dopma OrliK-3 [omalwHre 3agaHus,
onepatopa OrK-3.1 KOHTpOrbHas pabota Ne 2
16 BununHenHble n OrllK-3 [omaluHne 3agaHus,
KBagpaTU4Hble (PopMbl OlK-3.1 KOHTporbHast paboTa Ne 2
17 EBkNnOoBbl M yHUTapHbIE OrllK-3 [omaluHne 3agaHus,
npocTpaHcTBa OrK-3.1 KOHTpOnbHas pabota Ne 2
18 AddrHHbIE NpOCTpaHCTBaA U OrllK-3 [omalwHne 3agaHus,
adhPUHHbIE OTOBPaxKeHMs! OlK-3.1 KOHTponbHas pabota Ne 2
lMpomexyToyHas aTTecTauus
. 3ayeT BbICTaBNAETCA NpU
dopma KOHTpoNA — 3a4éT yCrieLLHoi caave
KOHTPOIbHbIX paboT
MpoMexyTouHasi aTTecTaums MepedeHb BOMPOCOB K
3K3aMeHy
dopma KOHTPONS - 3K3aMeH

20. TunoBble oLEHO4YHbIe cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpegensowme
npoueaypbl OLLeHUBaHUA

20.1. TeKywWwmin KOHTPOSb yCNeBaeMoCTH

KoHTponb ycneBaemMocT MO AUCUMUMNNWHE OCYLECTBNSETCS C MNOMOLIbI  Creayloumx
OLEHOYHbIX CPEeaCTB:

MomawHue 3a0aHusi:

1o meme 1. Cucmembl nuHEeUHbIX ypasHeHuU (memod [aycca)

MpockypsikoB W.B. C6GopHMK 3agjady no nuHenHonm anrebpe : yyeb. nocobume / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

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

1o meme 2. [lepecmaHo8KU U ModcmaHo8KU




MpockypsakoB W.B. CO6GopHuk 3agad no nuHenHom anrebpe : y4eb. nocobue / W.B.
MpockypsakoB;— CaHkT-lNeTepbypr: Jlaub, 2010. — 475 c.

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

[1lo meme 3 Onpedenumenu

MpockypsikoB W.B. C6GopHMK 3agjady no nuHenHonm anrebpe : yyeb. nocobue / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

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

1o meme 4. [MbocmpaHcmeo Rn

Mpockypsikoe W.B. C6GopHMK 3agjady no nuHenHon anrebpe : yyeb. nocobue / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3agaHusa NeNe 726-732

1o meme 5. PaHe mampuubi

MpockypsikoB W.B. C6GopHMK 3agjady no nuHenHom anrebpe : yyeb. nocobue / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

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

[1lo meme 6. Cucmemsbl MUHEUHbIX YpasHeHUU (paHe Mmampuubl)

MpockypsikoB W.B. C6GopHMK 3agay no nuHenHowm anrebpe : y4yeb. nocobuwe / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

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

1o meme 7. feticmsus ¢ mampuuamu. ObpamHas Mmampuua

MpockypsikoB W.B. C6GopHMK 3agjady no nuHenHowm anrebpe : yyeb. nocobue / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apaHua 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 20MoOMOpPhU3MBbI

MpockypsikoB N.B. COopHMK 3agad no nuHenHon anrebpe : y4eb. nocodue / N.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

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

1o meme 9. Konbua

MpockypsikoB N.B. CoopHMK 3agad no nuHerHon anrebpe : y4eb. nocobue / N.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

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

1o meme 10 KomnnekcHble yucrna




dappees [O.K., ComuHcknin N.C. C60pHUK 3aaad no Beiclwen anrebpe. yueb. nocobue / [.K.
dappees, N.C. CommHckun; - M., 1977. — 288 c.

3apaHna 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,)), 121, 123, 124, 136 (b,c), 137 (b,d), 143 (b,d,e), 145 (b,c), 146 (b,c).
1o meme 11 MHo2o4YneHbl om 00HOU nepemMeHHOoU

®apnees [O.K., ComunHckun N.C. CbopHUK 3agay no Bbicwen anrebpe. yyeb. nocobue / A.K.
dapgpees, N.C. CommHckun; - M., 1977. — 288 c.

3apanus NeNe 546 (b), 548, 549 (b,d), 550 (b), 551 (b,d,e), 553 (b), 554 (b), 555 (b), 577
(b,d,f,h,j.k.l), 578 (b,d,ef), 579 (b,d,e,), 585 (b,c,d,e).

[lo meme 12 MHO204/1€HbI OM HECKOJIbKUX MepeMeHHbIX

®apnees [O.K., ComuHckun N.C. CoopHUK 3agay no Bbicwen anrebpe. yyeb. nocobue / O.K.
dapgpees, N.C. CommHckun; - M., 1977. — 288 c.

3apanus 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).

[1lo meme 13 BekmopHbie npocmpaHcmea

dapnees [.K., ComuHckun N.C. C6opHMK 3agad no Bbicwen anrebpe. yyeb. nocobue / O.K.
dappees, N.C. ComunHckun; - M., 1977. — 288 c.

3apaHua 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

[1lo meme 14 JluHelHble omobpakeHusi

dapnees [.K., ComuHckun N.C. CbopHMK 3agady no Bbicluen anrebpe. yveb. nocodue / [1.K.
dappees, N.C. ComunHckun; - 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 )KopdaHoea chopma oriepamopa

MpockypsikoB N.B. COopHMK 3agad no nuHenHon anrebpe : y4eb. nocobue / N.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

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

[1lo meme 16 BunuHelHble U KeadpamuyHbie hopMbl

MpockypsikoB UN.B. C6opHMK 3agay no nnuHernHon anrebpe : y4eb. nocobue / N.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

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

1o meme 17 Esknudoskl U yHUMapHkIe npocmpaHcmasa

MpockypsikoB N.B. CoopHuMK 3agad no nuHenHon anrebpe : yueb. nocobue / .B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apanus NeNe1366, 1367, 1402, 1403

1o meme 18 AcbgbuHHbLIE npocmpaHcmaea u achgbuHHbIE 0mobpaxxeHus




MpockypsakoB W.B. CO6GopHuk 3agad no nuHenHom anrebpe : y4eb. nocobue / W.B.
MpockypsakoB;— CaHkT-lNeTepbypr: Jlaub, 2010. — 475 c.

3apanua NeNe 1175-1189, 1248-1262

MepeyeHb BONPOCOB K 3a4eTy: OLEeHKa 3HaHuMn npu npoeegeH 3aveTa eBeaeTcd ¢ y4eTomMm
pesylbTaTta p860Tb| B Xo4e cemMecTpa, pe3yribTaToOM BbINMOJIHEHNA KOHTPOJIbHbIX pa60T.

MpumepHbIN NepeYeHb 3aaay AN KOHTPOJNIbHOU paboThl Ne1:

1. OaHbl aBe maTpuubl A u B. Haintu: a) AB; 6) BA; B) A ;r) AAL; o) AlA.

3 5 -6 2 8 =5
A= 2 4 3|, B=|-3 -1 0
-3 1 1 4 5 -3
2. MNpoBepuUTbL COBMECTHOCTb CUCTEMbI YPaBHEHUN U B Cliy4ae COBMECTHOCTHU

pewnTb e€: a) no chopmynam Kpamepa, 6) mMaTpuyHbIM CNOCOGOM (C NOMOLLLIO OOpaTHOMN
maTpuubl), B) MeTogom lNaycca.

21’1 +x + 3.‘:’3 =-;",
21’1 + 3_1.’2 + Xy = 1,

3_1(1 + 212 + X3 = O.

3. PewnTb ogHOPOAHYIO CUCTEMY YpaBHEHUN
x+6y-5z=0,
2x+4+3y-z=0,
x=-3y+4z=0.
4, HaHbl BeKkTOpbI a, b, ¢, d B AekapToBOon cucteme koopauHar. lNokasaTb, 4TO

BeKTOopbI a, b u ¢ o6pasyroT 6asuc. Hantn koopanHaTbl BekTopa d B 3TOM 6a3suce
(HanucaTtb pasnoxeHue BekTopa d B 6asuce a, b, c)

d={-1556}, @=1{0,51}, b={3,2,-1}, ¢=1{4,10}

MpumMepHLIN NepeYvYeHb 3aaayd AN KOHTPOoNbHOW paboTbl Ne 2

Myctb O(X, y,2) = (2y, X — 2z, X +Y — Z) n ¥(X, v,z) = (2z, X — y,3y + z) ecTb oTOoGpaxeHus n3 R3
R3.

. NpoBepuTb, 4TO OTOBpPaxXeHUs ABNATCA NIMHENHBIMN.

. Hantn ux maTpuupl B kaHoHM4eckoM Gasuce R3.

. Hantn paamepHocTtu sigpa n obpasa otobpaxeHus O .

. Hantn matpuubl ana 20 -39, d o V¥ .
. Hantu xapaktepuctuyeckoe ypaBHeHne otobpaxeHna @ . KakoBbl COGCTBEHHbIE 3HAYEHUA U

cobCTBEHHbIE BEKTOPLI OTOBpaxeHns & ?

aPrON-_T



Tekylwmii KOHTponb npeacTaBnsieT cobol  MpoBepKy YCBOeHMsi yvyebHoro maTtepuana
TEOPEeTUYECKOro M NPAKTUYECKOrO XapakTepa, PerynsipHO OCYLLECTBISIEMYHO Ha 3aHATUSIX.

Llej'lb TEeKyLEero KOHTpon4:

OnpepeneHne ypoBHS CCOPMUPOBAHHOCTU MNPOGECCUOHANTbHBIX KOMMETEHUMA, 3HaHUN U
HaBbIKOB AeATEeNIbHOCTM B 06nacTu 3HaHW, n3naraemMbix B Kypce.

3agaun TEeKyLEero KOHTpoid: npoBeCcT oueHnBaHune

1. YPOBHSI OCBOEHMSI TEOPETMYECKMX W NPaKTUYECKUX MOHATMMK, HayvHbIX OCHOB
npodeccnoHanbHoOW AeATeNbHOCTY;

2. cTeneHn rOTOBHOCTM 00Yy4YaloLLEerocs NPUMEHsTb TEOPETUYECKNE U MPAKTUYECKNE 3HaHUS U
npodeccnoHanbHO 3HaYMMY MHGOPMaLUo, CHOPMUPOBAHHOCTM KOTHUTUBHBIX YMEHUN.

3. nNpuoBpEeTEHHbIX YMEHWW, NpPOMECCUOHANbHO 3HAYMMbIX Ans  NPOdEeCcCUOHaNbLHOM
DesTenbHOCTH.

TeKkyLnn _KOHTPOIIb npegHa3Ha4d4eH And npoBEPKM XOoAda W KadecTBa (bOpMI/lpOBaHI/IFI
KOMNETEHLNN, CTUMyInumnpoBaHnA yqe6H0|7| pa60TbI O6y‘-laeMbIX M coBepLleHCTBOBaAHUA
METOOMKN OCBOEHUSI HOBbIX 3HaHUN. OH obecneynBaeTcs npoeegeHnem KOHTPOJIbHbIX pa60T.

B xoge koHTponbHOW paboTbl obyyawowemycsa Bbigaetca KMM ¢ npaktnyecknm nepeyHem
3a4aHun 1 npegnaraeTca pewuTb AaHHble 3afaHus. B xoae BbINOMHEHWs 3aaHuMiA MOXKHO
nosfib3oBaTbCs NboN NUTepaTypour, orpaHnyeHme no BpemeHn 90 MUHYT.

Ecnn Tekywasa attectauuMsi nNpoBOAUTCS B OUCTaHUMOHHOM cpopmaTte, To oby4varomincs
AOIDKEH MMETb KOMMbIOTEP W OOCTYN B CUCTEMY «OMNEKTPOHHbIN yHMBepcuTeT». Ecnn y
oby4atowerocss OTCyTCTByeT Heobxogumoe obopyaoBaHwe unmM JOCTyn B CUCTEMY, TO OH
06s3aH coobwmnTb npenogasatento 06 aTom 3a 2 paboumx AHA. Ha KOHTponbHyk paboTy B
OVUCTaHUMOHHOM peXume OTBOAUTCA orpaHndeHune rno spemMeHn 120 MUHyT.

20.2. NMpomexyToyHaa aTrectauums

[MpomexyTouHas aTTecrtaumns npegHasHaveHa Ans onpeneneHus YpoBHSI OCBOEHMSI BCEro
obbema ydebHOM aucumnnuHbl. NMpomexyTodHas aTtTecTauusi nNo aucumninunHe «Anredpa»
npoBoanTCs B oopMe 3a4eTa 1 3K3aMeHa.

[MpomexyTouHast aTTecTaumsi, kKak nNpaBuo, OCYLLECTBNSAETCA B KOHLE cemecTpa. PesynbTaThl
TeKywen arrectaumm obydarlwerocs Mo peleHuio kadenpbl MOryT ObiTb Y4YTEHbl Npwu
npoBedeHnn MNPOMEXYTOYHOM aTtTecTaumn. [lpu Hecormacum CTygeHTa, emy [QaeTcs
BO3MOXHOCTb MPOWTU MPOMEXYTOUHYI0 aTtTecTtaumio (6e3 yyeta ero Tekywumx aTTectauun) Ha
OOLLIMX OCHOBaHUSAX.

Mpn npoBedeHUM 3adeTa yuUTbIBAOTCS pe3ynbTaTbhl KOHTPONbHOW paboTbl. [Ons nonyveHus
OLIEHKN «3a4yTEeHO» Ha 3a4yeTe Yy oby4varowerocss OOMKHbI MMETLCS UMM OLIEHKN «3a4TEeHO» MO
KOHTPONMbHLIM paboTam WMNM CTYAEHT LOSMKEH pPeLunMTb COOTBETCTBYHLLIME 3adayn B xoge
npoBeneHns 3ayeta. KoHtponbHasa pabota — no 10 6annoB 3a kaxagyk NpaBUilbHO PELLUEHHYHO
3agayvy KOHTPOnbHOW paboTbl. lNMpu nonydYeHun He mMeHee nonoBuHbI 6annoB BbICTaBMSETCSA
OLIEHKA «3a4TEHO.

Mpw NpoBeaeHUN ak3amMeHa obyvatoLwmincss JOMKeH OTBETUTb HA COOTBETCTBYHOLLME BOMPOCHI B



Xo[e 3K3aMeHa.

[NMpuMepHbLIV NepeYeHb BONPOCOB:

CemecTp 1
1 CucteMbl NUHerHbIX ypaBHeHun. MeTopa Maycca.
2 MocTaHoBKM U MOACTAHOBKU
3 MaTpuubl
4 Onpepenutenu. MNMpaeuna Kpamepa. Onpegenutens matpuLbl N-0ro nopsiaka
5 MaTpuubl k-oro nopsiaka. Teopema Jlannaca
6 Mpasuna Kpamepa
7 MpocTtpaHcTBO R". PaHr maTpuubl. MpaBuno BbIYMCIEHNUST paHra MaTpuLbl
8 CucTteMbl NMHENHbIX YpaBHEHUI
9 CTpyKTypa MHOXECTBa PeLUEHNA CUCTEMbI JIMHENHBIX YPpaBHEHUI
10 Hencteusa ¢ matpuuamu. ObpaTtHasa maTpuua
11 BunuHenHble popmbl. BeipaxkeHne BunuHeriHon dopmbl B koopanHaTax. MaTtpuua 6unuHetHon opmebl
12 CummeTpuyeckne n kococummeTpudeckne bunuHenHsle dopmbl. KeagpatuyHole doopmebl. MNpuBeaeHne
KBagpaTuU4HbIX POPM K KAHOHMYECKOMY BUAY
13 3akoH wHepumn KBagpaTudHbiX opM. [lonoXuTenbHO ONpeaeneHHble KBagpaTUdHble OOPMbI.
Kputepuin CnibBecTpa
CemecTp 2
1 | JluHenHble NpocTpaHCcTBa.
2 | JlnHenHasi 3aBUCMMOCTb M HE3ABMCMMOCTb BEKTOPOB
3 | Basuc, koopgunHaThl, pasMepHOCTb NPOCTpaHCTBa
4 | 'somopdm3M NIMHENHbIX NPOCTPaHCTB
5 Matpuua nepexoga ot ogHoro 6asuca kK gpyromy, npeobpasoBaHne KOOpAMHAT BEKTOpa Npu M3MEHEHWM
basunca
6 | MNMognpocTpaHcTBa NIMHEMHOrO NPOCTPAHCTBA
7 | Cymma v nepecedeHne NOANPOCTPaHCTB
8 | MNpamasa cymma noanpocTpaHCTB
9 | JluHenHble onepaTopsbl
10 | MaTtpuua nMHenHoro oneparopa
11 | dencteus c NMHENHBIMKU onepaTopamMm
12 | AHHyNMpyoLLMEe MHOroYNeHb!
13 | ObpaTHbI onepaTop




14 | NluHenHbIN onepatop, AencTeyowmn us R"s R"

15 | Agpo n obpas nuHeHoro onepatopa. PaHr n gedekT onepaTtopa

16 | CobcTBEHHbIE BEKTOpPbI N CcobCTBEHHbIE 3HAYEHUS] NMNHEHOTO onepartopa

17 | Teopema NamunbToHa-Kanu

18 | ViHBapuaHTHbIE NoanNpocTpaHCcTBa

19 | XoppgaHoBa ®opmMa MaTpuLbl IMHENHOrO onepaTtopa

EBknuooBo u YHUTapHOE NpPOCTpaHCTBa. OnuHa BEKTOpa, Yyros1 Mexay BeKTOopaMWu, OPTOroHallbHOCTb.

20 HepaseHcTBO Kowwmn-bByHsikosckoro-LBapua

21 | OpToHOpMUPOBaHHbIN 6a3uc. MpoLecc opToroHanbHOCTH

22 Onpep.enMTenb Fpama. OpTOFOHaJ'IbHOG AonoJyiHeHune. FlpoeKuMﬂ BEKTOpa Ha noanpoCTpaHCTBO

23 | Maomophnam eBKNUAOBLIX M YHUTAPHBIX MPOCTPaHCTB

24 | ConpsikeHHOe nNpocTpaHcTBO. ConpsiKeHHbIN 6a3nc

25 | ConpsiKeHHbIn onepaTop, ero CBOMCTBa

26 | CamoconpsikeHHbI onepaTop, ero CTpykTypa

27 | N3omeTpuyeckun onepaTop, ero CTpykrypa

28 | CTpyKTypa NMHENHbIX ONepaTopoB B €BKNNAOBbLIX U YHUTAPHbIX NPOCTPaHCTBaXxX

Kputepumu oueHnBaHusa KOMNeTeHLUN LLikana oueHoOK

«3a4TeHo» BbICTABMAETCA CTYAEHTY, KOTOPbI MPOYHO YCBOWM MPEdYCMOTPEHHbINA | «3a4TeHOo»
nporpamMMHbI MaTepuarn; nokasarn rnybokMe cMcteMaTu3MpoBaHHble 3HaHWUS, BriageeT
npuemamMmu paccyXZeHusi U CONoCTaBNseT MaTepuan U3 pasHblX UCTOYHMKOB: TEOPULD
CBA3bIBAET C MNPaKTUKOW, APYrMUM TeMaMW [aHHOrO Kypca, APYrMX WU3yvaeMblxX
npeameToB; 6e3 oWMBOK BbINOMHWUI NpakTUYeckoe 3agaHue.

Ob6gaszartenbHbIM ycnosumem BbICTaBNEHHOMN OLIEHKWN SIBISIETCS npaBuiibHoe peLllueHune
KOHTPOJ1bHbIX pa60T, cncreMatmnyeckaa akTuBHadA pa60Ta Ha JNEeKUMOHHbIX ¢
NPaKTU4EeCKUX 3aHATUAX.

«He 3a4TeHo» BbicTaBnsieTcs CTyAEHTY, KOTOPbIA He CrpaBumcs ¢ 3agaHusiMu buneTa, | «He 3auteHo»
B OTBETAxX Ha Apyrie BOMPOCbl AOMYCTUM CYLLECTBEHHbIE ONOKM. He MOoXeT OTBETUTb
Ha [OMNONHUTENbHbIE BOMPOCHI, NPeasIoKEHHbIE NpenoaaBaTenem.

Kputepuu oueHnBaHMA KOMNETEHLUN Likana oueHok
MonHbI 1 NpaBUIbHLIV OTBET Ha 06a Bonpoca buneTa. OTtnunyHo
HeTo4HOCTM B OTBETE Ha BOMpPOCHI buneTa. XopoLwuo
CyllecTBeHHbIE HEOOYETHI B OTBETE Ha BOMpPOCHI burnera. YOoBneTBoOpuTENBHO
IMoNHOCTLIO HE pacKpbIT, NO KpalHen Mepe, 0AuH BOnpoc buneTta. HeypoBneTBoTenbHO

20.3 PoHA OLEeHOYHbIX cpeacTB C(POPMMPOBAHHOCTUM KOMNETEHUUNA CTYAEHTOB, peKoOMeHAyeMbIn
ANns npoBeAeHUs AMarHocTM4Yeckux pabort



Nel, [lyerk @y, ..., Ty — BEKTOPB] JIHHEHHOTO TpocTpaHeTRa [ Han noem F. Bripaxkenne
BHJIA (T + ... + (4, Ty, ¥, ..., (0, € F HasbBaeTcs

a) auHeliHolt KoMOHUHAIHEIH;

) aKCHOMOI KOMMYTATHEHOCTI;

H} HeJHHel O KoMOnHAITHE.

Ne2 Ecom cpenn koadmImueHTOR JTHHEHON KOMOWHAIIME €CTh HEHVJIEELIE, TO TAKYIO
MHHERHYIO KOMOHHAIINIO HAZBIBAIOT

a) HeTPHBHAJILHOI;

6) TpHBHAILHOI,

Ned Ecom cpenn koadwbunmenTos JIMHeHON KOMOMHAIINT HET HEHYJIEBRIX Koadhdmumm-
EHTOE, TO TAKYI0 JHHENHYIO KOMOHHAIINIO HASBIBAIOT

a) TPUBHAJILHOI;

) HeTpPHBHATILHOIL

Ned Jlumeitnsni oneparop A @ B — R HasLBaeTcs oOPATHMBIM, €CJIM CYIIECTEYET JIH-
HelHbl oneparop B A — R Takoii, aro...

a) AB=BA=1;

6) AB=BA= A

Neh Bazme ey, ....€, eBKIANJIOBA WIH VHHTAPHOIO HPOCTPAHCTEA HASBIBAETCH OPTOICG-
HAJILHBIM TIPH i, 7 = 1, ..., 71,1 & j, ecim

a) (e:€;) =0;

6) (e e;) # 0.

NeG flpnsierca s apudmernieckoe npoctpaicTeo B, e, MHOKECTEO VIIODSI0MeHHbBIX
HAOODOE 7t BelIeCTEEHHBIX GHCEN ¢ ONePAIHIMH CJ0MKEHNS 0 YMHOMXeHHs Ha BellleCTEeH-
HBIE THCIA JTHHERHBIM TPOCTPaHCTBOM?

Ja.

N7 TlocanTaiime onpeeInTeb JHATOHATLHON MATDHITH

6 00
A= 0 3 0
005
a0
Ne§ Panr matpuner A pagen
6 000
0300
A=1o050
00o0o0

3

NeQ JTanni asa sekropa k = (—2,4),m = (1, —2). fsasiercst 11 JanHasi cHCTeMa Bek-
TOPOBE JIHHEHHO He3aBHCHMO?

Ja .

Nel0 Ofipasvior sm Gasue caenyompe BerTopa: k = (3, 7),m = (=6, 14)

Ja

Kputepum n wkanbl oueHnBaHna 3agaHum ®OC:

1) 3agaHus 3akpbiToro TMna (BblI6op 04HOro BapmMaHTa OTBETa, BEPHO/HEBEPHO):

1 6ann — ykasaH BEepHbI/ OTBET;
0 6annoB — ykasaH HeBEPHbI OTBET.

2) 3agaHnsa oTKPbITOro TMna (KOPOTKUN TEKCT):

2 Ganna — ykasaH BepHbIN OTBET;
0 6annoB — ykasaH HeBEPHbI OTBET.

3) 3agaHusa oTKpbITOro TMnNa (Yncno):




e 2 6anna — ykasaH BepHblli OTBET;
e 0 6Gannoe — ykasaH HEBEpPHbIN OTBET.

3apaHus pasgena 20.3 peKOMeHAYKTCS K MICNOMb30BaHUIO NMpU NpoBeAeHUN ANarHOCTUYECKUX

paboT C Lenbio OLEHKN OCTaTOYHbIX pe3ynbTaToB OCBOEHUA AaHHON AUCLMNIIUHBI (3HaHWUA,
YMEHUWN, HaBbIKOB).

Mporpamma pekomeHgoBaHa HMC maTtemaTudeckoro dakynbteta, npotokon Ne0500-07
oT 29.06.2021 r.
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