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PABOYASA MPOrPAMMA YYEBEHON OAUCLUUNIIUHDI
61.0.08 Anrebpa

1. Kog n HaumeHoBaHuMe HanpaBnenus nogrotoBku: 01.03.01 MatemaTuka

2. Mpodunb nogrotoBkn: AuddepeHumansHble ypaBHEHUS, JMHAMUYECKUE CUCTEMBI U
onTuMarnbHoe ynpaBneHue

3. KBanudukauma BbinyckHuka: bakanaep
4. ®opma ob6pazoBaHun: O4yHas

5. Kacbeapa, otBevarolan 3a peanusauymio amcumnnuubl: Kadgeapa anrebpbl u
MaTeMaTuyeCckux MeTOA0B rMApPOANHAMUKN

6. CocTtaBMTENU NPOrpamMmmbl: JOLIEHT, K.40.-M.H. BinsHsakos Hukonamn Muxannosuy

7. PekomeHpgoBaHa: HMC matematudeckoro gpakynbteta npoTtokon Ne 0500-06 ot
25.05.2023 r.

8. YuebOHbIN roa: 2023-2024 CewmecTp(-bl): 1,2



9. Llenu n 3apgayn y4e6HON AUCLUUNIINHDI:
Llenbto Kypca £BNAETCA OCBOEHME OCHOBHbIX MOHATUA W akToB anredpbl, oBnageHue
OCHOBHbIMW METOL4aMN peLLEeHNs 3aavy.

3agavyamun y4ebHom ANCUMNIIMHBI ABMNSKOTCS:
— O3HaKOMJSIEHME C OCHOBHbIMM anrebpanyeckumm NOHATUAMN N hakTaMu;
- OBnageHne OCHOBHbIMM MeTOAaMUN peLleHns 3afav;
- BblpaboTKa HaBbLIKOB M YMEHWA MO MPUMEHEHMIO MOSTYYEHHbIX 3HAHWUA MpU peLleHun 3agad
anrebpbl U pyrMx matemMaTU4ECKNX OUCLUMIIVH.

10. MecTo y4yebHOM AncuUNuHbI B cTpyKType OOI:

OucunnnuHa «Anrebpa»

oTHocuTcsa K bBrioky 1

ObGas3aTtenbHOM 4acTu,

T.C.

obs3aTenNbHON AUCUUNIIMHON AN1S U3y4eHnsa obyyatoLmmMuncs.
[ns ero ycnewHoro ocBOeHNa HeObXoANMbI 3HAHUS U YMEHUs, NPUODpPETEHHbIE B pesynbTaTe

00y4eHns No WKOMNbHOW NporpamMme.

CTyaeHT AomkeH cBo60AHO BMaaeTb MaTepuanamMm LWKOSbHOW Nporpammbi.

11. KomneTeHUuuun 06yqa|ou.|,eroc9|, (bOpMMpyeMble B pe3yribTatTé OCBOeHUA OUCLUUNJINHDbI:

Koga HassaHue Koa(bt) WugmkaTtop(bl) lMnaHupyemble pesynbTaTbl 0by4eHus
KOMMeTeHLMK
OlK-1 | CnocobeH OlK-1.1 | NpumeHsieT 6asoBble 3HaTb: KOHLUEeNnTyanbHble OCHOBbI
NPUMEHATb 3HaHKWS, NOMyYeHHble B | METOA4OB peLleHust 3agay B npegMeTHON
dyHOaMeHTanbHble obnactu obnacTtun; oCHOBHble METOAbI
3HaHus, MaTemaTnyeckux u(nunu) | AokasaTenbCcTBa MaTeMaTU4ecKmx
Nnosy4eHHble B €CTeCTBEHHbIX HayK yTBEPXKAEHUN
obnactn YMeTb: hopmMynnpoBaTb NOCTAHOBKM
MaTeMaTU4eCKnX un OCHOBHbIX 3aday anrebpbl, B TOM Yncre B
(nnn) NPOEKTUBHLIX MPOCTPaHCTBaX,
€CTeCTBEHHbIX dhopmynupoBaTh 1 AoKa3blBaTb TEOPEMbI
HayK, 1 CyLLIeCTBOBaHWS, €QNHCTBEHHOCTH,
NcnonbL30BaTh WX B KOPPEKTHOW MOCTaHOBKM 3a4a4y anrebpsbl.
nNpodeccrMoHanbHO Bnagetb: TeopeTnyeckummn NOAX04amMm K
" OesTenbHOCTH peLueHunio 3agad anrebpbl; HaBblkamu
paboTbl B UHPOPMALIMOHHBIX
COBpPEMEHHbIX cUcTeMax
OrlK-1.2 | OueHnBaeT n 3HaTb: 3apyBEXHY0 1 OTEYECTBEHHYHO
dopmynupyeTt nutepatypy B obnacTtu anrebpbl, obwne
aKkTyanbHbIE U1 dOopMbl 3aKOHOMEPHOCTN TEOPUM
3Ha4MMble nNpobnembl anrebpbl
dyHOaMeHTanbHon YMeTb: rpamoTHO U NpaBuUibHO
MaTemaTuku NpeacTaBnATb CBOW pesynbTaThl
BrnapgeTb: UCTOYHUKaMK MHG OpMaLuu,
HaBblkamu paboTbl C NUTEPaTypon,
WHOPMALMOHHBIMY CUCTEMAMM
OrlK-1.3 | AHanusupyeT n 3HaTb: MeToAbl peLleHns 3agay B
NPUMEHSIET HABbIKU obnactu anre6pbl
BblOOpa MeTo40B YMeTb: paboTaTtb C pasnMyHbIMK
peweHus 3agay WUCTOYHMKaMM Hay4YHOW nHdopMaumu,
npodeccrMoHanbHoOM rPamMoOTHO M NPaBUIbHO NPEACTaBNATb
0EeaTenbHOCTU Ha CBOW pe3ynbTathl
OCHOBe TeopeTunyecknx | BnageTtb: meTogammu camocTosaTensHOro
3HAHWN 00y4YeHMs HOBBIM 3HaHMAM U cnocobamm
MX NMPUMEHEHNs B 0bracty anredpbl
CnocobeH YK-1.1 | AHanusupyet 3HaTb: cocTaBnaoLWMe Yactu B obnactu
OCYLLECTBNATb NpobnemMHyto cuTyauuo | anrebpbl, X CBSA3K
MOWCK, Kak CUCTeMy, BbISIBIAS YMeTb: pewiaTb 3agayun anredpbl kak
YK-1 | kpUTru4eckumn €e COCTaBALNE 1 CUCTEMY, BbISIBUTb COCTaBMAOLLME YACTH,
aHanm3 n CMHTE3 CBSI3M MEXOY HUMM yCTaHaBNuMBaTb CBA3M MEXOY HUMMU
MHdopMauuu, Bnapgetb: ncTtoudHMKamm nHdopmaumm,
NPUMEHATb HaBblkamMu paboTbl C NUTEPATYpPoOn,

ABJIAETCA




CUCTEMHbI noaxon
ONa pelleHns

HanpaBneHHbIMU Ha peLLeHne
nNpobnemHbIX cuTyaummn anrebpbl

MnocTaBfieHHbIX YK-1.2

3afad

Mcnonb3ys noruko-
MeTOoO0M0ornm4ecKni
WHCTPYMEHTapun,
KpUTMYECKM OLieHMBaeT
HaL4EXHOCTb
WMCTOYHMKOB
WHpopmauuu,
COBPEMEHHbIX
KOHLIeNLUmMmn
dumnocodckoro n
coumanbHOro xapakrepa
B CBOEW npegMeTHON
obnactu

3HaTb: KOHLUenTyarnbHble OCHOBbI
MeTOO0B peLleHusi 3agay B obnactu
anrebpbl

YMmeTb: paboTtaTtb ¢ pasnuyHbIMU
WCTOYHUKaMW Hay4yHOW uHdopMaLmm,
MCMOrb3ys NOMMKO-MeTOANYECKUN
WHCTPYMeEHTapuii

BnapeTb: HaBblkamu paboThbl B
WMHMOPMALMOHHBIX COBPEMEHHbIX
cucTeMax, KpuTepmsiMum nNpoBepKu
WCTOYHUKOB UHGOpMaLnm

12. O6beM AUCLUUNIUHBLI B 3a4€THbIX eAuHULIaX/4acax B COOTBETCTBUMU C YYE€OHbIM

nnaHom — 15/ 540.

Popma NpomMeXyTo4HHOM aTTecTauum: 3a4€T - 1,2 cemecTp, ak3ameH - 1,2 cemecTp

13. TpyAROEMKOCTb NO BMAam y4ebHomn paboThbl:

TpyAoeEMKOCTb (4achl)

Bua yuebHom paboThi Beero Mo cemecTpam
1 2
AyanTopHble 3aHATUSA 264 140 124
B TOM YuCre: nekyum 136 68 68
npaktnyeckmne | 118 68 50
nabopartopHble | - - -
CamoctosTenbHas pabota 214 80 134
KoHTponb 72 36 36
Wroro: 540 252 288

13.1 CopepxaHue pasfernoB AUCLUMNIIUHDbI:

n/n
HanmeHoBaHue
pasgena
OVCLMMITUHBI

CopepxaHue pasgena gucUunmunHb

Peanunsauyusa
pasgena
OVCLMMNIINHBI C
NMOMOLL,bHO OHIanH-
Kypca, QYMK *

1. Nekuun

Cuctembl NNHENHBIX
ypaBHeHUn (MeToa
[aycca)
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CucTeMbl NTIMHEVHBIX YPaBHEHWUI U MaTpULbI.
CryneH4aTble CUCTEMbI NIMHENHBIX YPABHEHWA.
OKBMBanNeHTHbIE CUCTEMbI JIMHENHBIX YpaBHeHUn. MeToa
["aycca peleHns cuctemM NUHENHBLIX YpPaBHEHWI.

https://edu.vsu.ru/c
ourse/view.php?id=
11169

1.2 [NepecTaHoBKN K

NoACTaHOBKU

lMepecTaHoBKWN. YeTHOCTb NepecTaHoOBKK. TpaHCno3nLmnn
nepectaHoBKkW. [lepexon oT ogHOM NepecTaHOBKM K
Apyron npu noMoLLu TpaHcnosuuuin. ismeHeHune
YETHOCTU NepPEeCTaHOBKU NPU TPaHCMO3ULUN.
NoacTtaHoBKN. YeTHOCTb NOACTAHOBKU. YNCNO YETHbIX
NoACTaHOBOK.

1.3 Onpepenutenun

Onpeaenutenn matpuy, 2-ro n 3-ro nopsigka. lNMpaeuno
Kpamepa. Onpegenutenu maTpuu, N-ro nopsiaka.
CeoricTtBa onpegenutenen. CBoncTea onpeaennrtenen,
CBS13aHHbIE C NIMHEHON KOMOUHALMEN CTPOK U
TpaHcnoHnpoBaHuem. MuHopbl k-ro nopsiaka. Teopema
Jlannaca. Pa3noxeHvne onpenenurens no CTpoke.
MeToabl BbluncrieHns onpeaenutenen. lNpasuno
Kpamepa peLueHns cuctem n ypaBHEHUI C N
Hen3BeCTHbIMW. [lpyrme Nogxoabl K NOCTPOEHNIO TEOpUM
onpegenurenen




1.4

MpocTtpaHcTBO R"

KoopauHaTtHoe BekTopHOe npoctpaHcTBo R". JInHenHaa
3aBUCUMOCTb CUCTEMbI BEKTOPOB. basnc n paHr cuctemsl
BEKTOPOB. OKBUBASEHTHbIE CUCTEMbI BEKTOPOB.
MoagnpocTtpaHcTBo. basnc noanpocTpaHCcTBa.
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PaHr matpuupl

PaHr maTtpuubl. MeToq okaiMnsaowmx MMHOPOB.
HaxoxgeHne paHra maTpuubl 1 6a3uca cuctemsl
BEKTOPOB NPV MOMOLLM 3IEMEHTaPHbIX NPeobpasoBaHUI.
[ononHeHne NMHENHO HE3aBUCUMbIX CUCTEM BEKTOPOB
no 6asuca.

1.6

CuctemMbl NIMHENHbIX
ypaBHEHUI (paHr
MaTpuLbl)

KpuTepru COBMECTHOCTU CUCTEMBI NNHENHBIX YpaBHEHUI
B TepMUMHax paHra matpuu. O6obLueHne npasuna
Kpamepa Ha cucTeMbl m fIMHENHLIX YPaBHEHUI C N
HEN3BECTHLIMU.

CTpyKkTypa MHOXeCTBa peLLeHnA OAHOPOAHON U
HEeOQHOPOAHOW CUCTEM FIMHENHBIX YPaBHEHWM.
dyHOaMeHTanbHas cuctema peLleHuin.

1.7

Hencteus ¢
mMaTpulamu.
O6partHasa maTpuua.

Hencteusa ¢ matpuuamu. Onpegenurens NPpoM3BeaeHNs
mMaTpuy. MaTpuyHble ypaBHeHus. OBpaTHas matpuua.
CaoicTtBa obpaTHoi MaTpuubl. HaxoxaeHne obpaTHOM
MaTpuLbl METOAOM 3fIEMEHTAPHLIX NPeobpasoBaHU.
MpaBuno Kpamepa. PasnoxeHne matpuy,. PaHr cymmbl 1
npounseBegeHne maTpuLl.

1.8

pynnbl n
roMoMopU3Mbl

Anrebpanyeckue cTpykTypbl. Bugbl anrebpanyecknx
CTpykTyp. pynnbl. PaspewimmocTb ypaBHEHNI B
nonyrpynne.

N3omopdmnambl 1 romomopcunamel anrebpanyeckmx
cTpykTyp. CBomncTBa romomopdmamos. [loarpynnbi.
KoHcTpyupoBaHue nogrpynn. OnucaHne Bcex noarpynn
rpynnbl Z. Unknnyeckaa rpynna. PasnoxeHue rpynnbl no
nogrpynne. Teopema JlarpaHxa. ®aktoprpynna. Teopema
Kenu.

1.9

Konbua

Konbuo. Tunbl konew,. MNogkonbLo. Flomomopdusmbl
Koneuy,. XapakTepucTuka nons.

1.10

KomnnekcHble Ynucna

TpuroHomeTpuryeckas bopMa KOMMIIEKCHOrO Yucna.
YMHOXeHWe, AeneHne, BO3BEAEHNE B CTEMEHDb U
N3BrieYeHne KOpHsi KOMMNIEKCHbIX YMcen B
TpUroHomeTpuyeckon dopme. I'pynna KopHemn 13
eanHUUbI.

1.11

MHoro4neHb! oT
OLHOW NepemMeHHom

KonbLo MHOro4rneHoB OT OAHOM NEPEMEHHOMN.
DyHKUMOHanNbHbIN 1 anrebpanyecknin noaxoabl K
MOHATMIO MHOrouneHa. Kopxu

MHorousieHa. CBsi3b KOPHEN MHOrouYfeHa ¢ AenuTensamm
nepBon cteneHn. Yncrno KopHen MHorovsnieHa Hag
obnacTbto yenoctHocTn. CoBnageHne noaxonos K
NMOHATUIO MHOroYneHa Hag 6eckoHeYHon obnacTbio
LernocTHOCTU. KpaTHOCTb KOPHSA MHOrouYrieHa.
PasnoxeHne Ha MHOXWUTENWN Hag 00NacTbio LIENOCTHOCTMU.
PasnoxeHne MHorouyneHa no cTeneHsm ABydrneHa X-Cc
MponssogHaa MHoroyneHa. MNoHmKeHne KpaTHOCTU KOPHS
npv anddepeHumnpoBaHnn. Popmyna Tennopa.
MHorouneHa Hag anrebpanyeckn 3aMKHyTbIMU NOMSIMU.
OcHoBHas Teopema anrebpbl. Popmynbl BueTa.
MHorouneHbl Hag Nnonem OenNCTBUTENbHbIX YMCEN.
PauynoHanbHble KOPHM MHOro4YfIeHa ¢ pauuoHarnbHbIMK
KoadpumumeHTamu. ['paHnLbl KOPHEN MHOTOYNEHA.
HaxoxgeHvne koHen MHorovneHoB (popmyna KapgaHo,
Teopema Abensa un Manya). Teopembl 0 ynicne
OEeNCTBUTENbHbLIX KOPHEW MHOroYneHa ¢
OencTBUTENbHbIMK KO3dhdumumneHTamun. [leneHme
MHOro4YreHa Ha MHOrO4IIeH C OCTaTKOM, HANDONbLINA
ooLwmn nennTenb MHOrOYTEHOB.

Anroputm EBknvaga. BsanMHO NpoCTble MHOMOYSIEHbI.




PasnoxeHne MHoro4neHa Ha Henpmneogumble Hag nonem
MHOXUTENMN.

1.12

MHoro4yneHb! ot
HECKOJTbKNX
nepeMeHHbIX

KonbLo MHOro4YneHoB OT HECKOMbKMX nepemMeHHbIX.
CmmmeTpmquKme MHorouneHbl. OcHoBHas Teopema
TEOPUN CUMMETPU4ECKNX MHOIO4J1EHOB.

1.13

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTBa. JInHelHas 3aBUCMMOCTb
cucTeM BekTopoB. basnc 1 paamepHOCTb NUHERHOTO
npocTpaHcTBa. KoopauHaTbl BeKTOpa B 3a4aHHOM
6asuce. 13oMopd13M BEKTOPHBIX MPOCTPAHCTB.
N3omMoppHOCTb KOHEYHOMEPHBIX MPOCTPaHCTB
oAMHaKoBOW pasmepHocTW. MaTpuua nepexoga ot
ogHoro 6a3vca k gpyromy. lNpeobpasosaHune koopauHaT
BEKTOPOB Npu n3MmeHeHun 6asmca. MNognpocTpaHCcTBO
BEKTOPHOro NpocTpaHcTBa. JlInHenHas obonoyka u paHr
cMCTeMbl BEKTOPOB. NepeceyeHne un cymma
NOANPOCTPAHCTB,

npsimasi cyMmMa nognpocTPaHCTB.

1.14

JInHelHble
oTobpaxeHus

JInHenHble 0TOOpaXXeHNsi BEKTOPHbIX MPOCTPAHCTB.
MaTpuua nuHenHoro otobpaxeHus. 1ameHeHne
MaTpuLbl IMHENHOrO OTOGpaXeHMs Npu nepexone K
apyrum 6asucam. [lenctensi ¢ NIMHENHLIMU
oTobpaxkeHusamMu. MpocTpaHCTBO NNHENHbIX
oTobpaxeHuh. Agpo 1 o6pas NIMHENHOro OToBpaXKeHwus,
nx pasmepHocTu. JInHeliHble onepaTopbl. O6paTHbIN
onepaTop, YCNnoBue CyLeCTBOBaHNS 06paTHOro
onepartopa. CobCcTBEHHLIE BEKTOPbLI U COOCTBEHHbIE
3Ha4YeHUs. XapaKTepucTMyecknin MHorouneH. Teopema
MamunbToHa-Kann. MHBapraHTHbIE NO4NPOCTPaHCTBA.
Kputepuii gnaroHanmMa3npyemMocT MaTpuLbl
JNIMHEMHOrO oneparopa.

1.15

*KoppaHoBa copma
oneparopa

>KopaaHoea knetka. XKopgaHoBa matpuua. KopHeBbie
nognpocTpaHcTBa. Pa3noxeHne NpocTpaHCcTBa B NPsiMYyHO
CYMMY LIMKIMUYECKNX KOPHEBbLIX NOAMNPOCTPAHCTB.
Teopema 0 xopgaHOBOW HOpMarbHOM hopMe MaTpuLbl
NNHENHOTO

onepartopa B KOMMJIEKCHOM U B BELLECTBEHHOM
npocTpaHcTBe. EANHCTBEHHOCTb XOpAaHOBON
HopMaIibHOW OOPMbI.

1.16

BunuHenHble n
KBagpaThyHble

dopmbl

BunuHenHble doopmbl. MaTpuua GunmHenHom dopmei.
CummeTpmryecKkne n KococMMmmeTpuyeckmne GUNMHenHbIe
dopmbl. KBagpatunyHble doopmbl. MeToabl JlarpaHxa n
Akobn npuBegeHnsa kBagpaTUYHON POpMbI K
KaHOHMYeckoMy Buay. 3akoH nHepumu. MonoxuternsHo
onpeaeneHHble opMbl.

Kputepuin Cunbaectpa. NpuBeaeHne napsbl
KBagpaTu4HbIX POPM K KaHOHMYECKOMY Buay.
BbunuHenHble n kKBagpaTU4iHbIe

dOpMbl HA KOMMNIIEKCHOM MPOCTPaHCTBE.

1.17

EBknngoBbl 1
YHUTapHbIE
npocTpaHcTBa

EBKNMOOBLI 1 yHUTapHbIE BEKTOPHbIE MPOCTPAHCTBA.
[nuvHa BekTOpa, yron mMexay Bektopamu. HepaBeHCTBO
Kowwu-

ByHsikoBckoro. OpToHOpMUpoBaHHbIe Baawncel. [Npouecc
opToroHanunsaumm 'pama-LUmunara. Onpegenutens
"pama. OpToroHanbHoe gonosnHeHue. MNpoekunsa BekTopa
Ha NoAnpoOCTpaHCTBO. N3oMophn3am eBKNMAOBLIX U
YHUTapPHbIX NPOCTPaHCTB. JINHeHbIe (PyHKUMOHArbI.
ConpsixeHHoe npocTpaHcTBO. ConpsikeHHbIN 6asunc.
JInHenHbIN onepaTop, CONPAXEHHbLIN K AaHHOMY.
CviMmeTpuYeckne 1 3pMUTOBLI JIMHENHBIE ONEPAaTOpbI, UX
cnekTp. CywectBoBaHne cO6CTBEHHOIO
OpPTOHOPMMpPOBaHHOroO Basnca. OpToroHasnbHbIE U
YHUTapHbIE NMHENHBbIE OnepaTopbl, KAHOHNYECKUI 6asnc
Ans HUX. PasnoxeHne HeBbIpOXXAEHHOIO MMHENHOTO




onepaTopa B NPON3BEAEHME MONOXUTENBHOMO U
n3omMeTpuyeckoro oneparopa. lNpuBegeHne
KBagpaTU4HON (3pMUTOBON) POPMBbI K

rMaBHbIM OCSIM.

1.18

AdpurHHbIE
NpPOCTpPaHCTBa U
adppuHHbIE
oTObOpaXxeHus

AdprHHbIE N athPUHHBIE €BKNUAOBLI NPOCTPAHCTBRA.
Cuctembl koopauHart. MNMnockoctn B adpnHHOM
NpPOCTpaHCTBe, Cnocobbl MX 3aaaHns. PacctosiHne mexay
TOYKaMK eBKNMAOBa NPOCTPaHCTBA. PaccTosiHWe OT TOYKK
Ao nnockoctn. O6bem B €BKMOAOBOM MPOCTPAHCTBE.
O61beM napannenenvnena v onpegenutens [pama.
AdpurHHBbIE OTOBPaxeHus, UX 3anncb B KoopAUHaTax.
PaznoxeHune adpcpmHHOro npeobpasoBaHus B
npounssefeHve cagura u npeobpasoBaHus,
OCTaBAIOLEro Ha MecTe TOYKY. [eoMeTpUYECKUin CMbICH
onpegenuTens agpduHHoro npeobpasoBanHust. [BUKEHUS
eBKNnaoBa npocTpaHcTea. Knaccundumkaumnsa aBMKeHUN.
KBagpuku (runepnoBepxHOCTN BTOPOro Nopsiaka) B
adprHHOM npocTpaHcTBe. Knaccudukauus kBagpuk B
adprHHOM 1 eBKNUA0BOWN reomeTpusax. HeBbIpoXaeHHbIe
LeHTpanbHble kBaapuku. KaHoHMYeckue n
LUUNUHAPUYECKNE KBaAPUIKN.

AcumnToTUYeckue HanpaeneHus. freomeTpuyeckmne
CBOWCTBA rMaBHbIX 0Cen annuncounaa.

1.19

[MpoekTuBHbIE
npocTpaHcTBa

[MpoeKkTMBHOE NPOCTPAHCTBO NPOU3BOSTLHOM
pasMepHOCTU, pasnuyHble mogenun. OgHopoaHble
koopauHatbl. AQPPUHHbIE KapTbl MPOEKTUBHOIO
npocTtpaHcTBa. [poekTnBHbIE

npeobpasoBaHns U NPoeKkTuBHas rpynna. Keagpuku B
NPOEKTMBHOM NPOCTPaHCTBE, UX Knaccudmkaums

1.20

TeH30pbl

TeH3opbl. 3anMcb TEH30POB B koopauHaTax. MiameHeHne
KO3phnLmMeHTOB TEH30pa NpY NEPEXOAE K APYroMy
©asucy. Onepaunm Hag TeH3opamu (CNOXeHne n
yMHOXeHune). CeepTka

TeH3opa. CUMMETpPUYECKNE U KOCOCUMMETPUYECKNE
TeH3opbl. Onepauum cMMMETPUPOBaHNS U
anbTEPHUPOBAHMS.

2. [f[pakmu4eckue 3aHsmusi
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Cuctembl NIMHENHbIX
ypaBHeHun (MeToa
["aycca)

Cuctembl NIMHENHBIX YPaBHEHMUI U MaTpULbI.
CTyneH4yaTble CUCTEMbI JIMHENHBIX YPaBHEHWUNA.
OKBMBaNeEHTHbLIE CUCTEMbI NIMHENHbIX YpaBHEHW. MeToq
["aycca peleHnss CUCTEM NTIMHENHBIX YpaBHEHWUN.

2.2

[MepecTtaHoBKM 1
MOACTaHOBKU

lMepecTaHoBKW. YeTHOCTb NepecTaHoBKU. TpaHCno3nLmm
nepectaHoBKkW. [lepexon oT ogHOM NepecTaHOBKM K
Apyron npy noMoLLu TpaHcnosuuuin. ismeHeHune
YETHOCTW NEePECTaHOBKN MPU TPAHCMO3NLUN.
NopcTtaHoBKU. YeTHOCTb NOACTAHOBKM.

YMCro YETHbIX MOACTaHOBOK.

2.3

Onpepenutenun

Onpegenutenn matpuy, 2-ro n 3-ro nopsigka. lNpaeuno
Kpamepa. OnpegenuTtenn matpu n-ro nopsigka.
CeoricTBa onpegenutenen. CBoncTea onpeaenurenen,
CBS13aHHbIE C NIMHEHON KOMOUHALMEN CTPOK U
TpaHcnoHupoBaHnem. MunHopbl k-ro nopsgka. Teopema
Jlannaca. PasnoxeHne onpegenntens no cTpoke.
MeToabl BbluncrieHns onpeaenutenen. lNpasuno
Kpamepa peLueHnsa cuctemM n ypaBHEHUIA C n
HEN3BECTHBIMMU.

[pyrve nogxogpl K NOCTPOEHMIO TEOPWUM ONpeaenuTenemn

2.4

MNpocTtpaHcTtBO R"

KoopanHaTHoe BEKTOpHOE npocTpaHcTBO Rn. JInHenHas
3aBMCMMOCTb CUCTEMBI BEKTOPOB. Basunc u paHr cuctemel
BEKTOPOB. OKBUBANEHTHbIE CUCTEMbI BEKTOPOB.
MognpocTpaHcTBo. basnc nognpocTpaHcTBa.

2.5

PaHr maTtpuupl

PaHr maTtpuubl. MeToq okanmnsaowmx MMHOPOB.

https://edu.vsu.ru/c
ourse/view.php?id=
11387



https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D11387&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D11387&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D11387&cc_key=

HaxoxneHune paHra maTpuLbl 1 6asuca cuctemsi
BEKTOPOB NPW MOMOLLIY 3NIeMEHTapHbIX NpeotpasoBaHUii.
[ononHeHne NMHEHO He3aBUCUMbIX CUCTEM BEKTOPOB
no 6asuca.

2.6

CuncTeMbl NIMHENHbIX
ypaBHEHUI (paHr
MaTpuLbl)

KpuTeprn COBMECTHOCTU CUCTEMBI NNHENHBIX YPaBHEHUI
B TepMUMHax paHra matpuu. O6obLueHne npasuna
Kpamepa Ha cucTeMbl m fIMHENHBIX YPaBHEHUI C N
HEU3BECTHLIMU.

CTpyKTypa MHOXeCTBa peLLeHUA O4HOPOAHON U
HEO4HOPOAHON CUCTEM NIMHENHBIX YPaBHEHWUIA.
dyHOaMeHTanbHas cuctema peLleHuin.

2.7

Hencteus ¢
mMaTpulamu.
O6patHasa maTpuua.

Hencteus ¢ matpuuamu. Onpegenurenb NpoM3BeaeHNs
mMaTpuy. MaTpuyHble ypaBHeHus. OBpaTHas maTpuua.
CaolicTtBa obpaTHoi MaTpuubl. HaxoxaeHne obpaTHOM
MaTpuLbl METOAOM 3fIEMEHTaPHLIX NPeobpasoBaHU.
MpaBuno Kpamepa. PasnoxeHue matpuy,. PaHr cymmbl 1
npounseBegeHne maTpuLl.

2.8

pynnbl 1
roMOMOopU3Mbl

Anrebpaunyeckme cTpykTypbl. Buabl anrebpanyeckux
CTpyKTYp. pynnbl. PaspeimmocTs ypaBHEHNI B
nonyrpynne.

N3omopdmnambl 1 romomopcunamel anrebpanyeckmx
cTpykTyp. CBomncTBa romomopcmamos. [oarpynnbi.
KoHcTpymposaHwue nogrpynn. OnucaHme Bcex nogrpynn
rpynnbl Z. Liuknuyeckas rpynna. PasnoxeHue rpynnbl No
nogrpynne. Teopema JlarpaHxa. ®aktoprpynna. Teopema
Kenw.

29

Konbua

Konbuo. Tunel konew,. MNogkonbLo. FlomomMopdusmbl
Koney. XapakTepucTuka nons.

2.10

KomnnekcHble Ynucna

TpuroHomeTpuryeckass bopMa KOMMIIEKCHOrO Yuchna.
YMHOXeHWe, AerneHne, BO3BEAEHNE B CTEMEHb U
N3BrieYeHne KOpHsi KOMMNIEKCHbIX YMcen B
TpUroHomeTpuyeckon dopme. I'pynna KopHen 13
eauHUUbI.

211

MHoro4neHb! oT
OLHOW NepemMeHHom

KonbLo MHOro4rneHoB OT OAHOM NEPEMEHHOMN.
DyHKUMOHanNbHbIN 1 anrebpanyecknin noaxoabl K
MOHATMIO MHOrouneHa. Kopxu

MHorousieHa. CBsi3b KOPHEN MHOrouYfeHa ¢ AenuTensamm
nepBon cTeneHn. Yncno KopHern MHorodneHa Hag
obnacTbto yenoctHocTn. CoBnageHne noaxonos K
MOHATUIO MHOroYNeHa Hag 6eckoHeYHon obnacTblo
LenocTHOCTU. KpaTHOCTb KOPHSA MHOroYrieHa.
PasnoxeHne Ha MHOXUTENWN Hag obnacTblo LENOCTHOCTW.
PasnoxeHne MHorouyneHa no cTeneHsm ABydreHa X-C
MponssogHaa MHoroyneHa. MNoHmKeHne KpaTHOCTU KOPHS
npv anddepeHumnpoBaHnn. Popmyna Tennopa.
MHorouneHa Hag anrebpanyeckn 3aMKHyTbIMU NOMSIMU.
OcHoBHas Teopema anrebpbl. Popmynsl BueTa.
MHorouneHbl Hag Nnonem OeNCTBUTENbHbIX YMCEN.
PauunoHanbHble KOPHM MHOro4YfIeHa ¢ pauuoHanbHbIMK
KoadhpumumeHTamu. ['paHnLbl KOPHEN MHOTOYNEHa.
HaxoxgeHvne koHen MHorovneHoB (popmyna KapgaHo,
Teopema Abensa un Manya). Teopembl 0 ynicne
OENCTBUTENbHbIX KOPHEN MHOroYrieHa ¢
OencTBUTENbHBbIMU KO3dhdnumneHTamun. [leneHme
MHOro4YrieHa Ha MHOFOYIIeH C OCTaTKOM, HANDOMbLUNIA
ooLwmn oennTenb MHOTOYIEHOB.

Anroputm EBknvaa. BsaanMHO NpoCTble MHOMOYSIEHbI.
PasnoxeHne MHoroyneHa Ha HeNpMBOAUMbIE HaA NOeM
MHOXUTENMN.

2.12

MHoro4yneHb! ot
HECKOJbKUX
nepemMeHHbIX

KonbLiO MHOro4YNeHoB OT HECKOMbKMX nepeMeHHbIX.
CVIMMeTpVI‘-IeCKVIe MHorouneHbl. OcHoBHas Teopema
TEOPUN CUMMETPUHECKNX MHOIO4YJ1EHOB.




2.13

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTBa. JIMHelHast 3aBUCMMOCTb
cucTeM BeKTOpoB. Basuc n pasmepHoOCTb NMHENHOTO
npocTtpaHcTea. KoopamHaTthl BeKTopa B 3a4aHHOM
basnce. N3omopdunam BEKTOPHBLIX MPOCTPAHCTB.
M3omopdHOCTE KOHEYHOMEPHBLIX NPOCTPAHCTB
oauHakoBoW pa3mepHocTu. MaTtpuua nepexoaa ot
ofgHoro 6aswuca k apyromy. Npeobpa3oBaHune koopanHaT
BEKTOPOB Npu n3aMeHeHun 6asunca. MognpocTpaHcTBO
BEKTOPHOr0O NpoCTpaHcTBa. JInHenHas obonoyka u paHr
cucTeMbl BEKTOPOB. NMepeceyeHne n cymma
NoANpPOCTPaHCTB,

npsiMasi CyMMa NnoanpocTPaHCTB.

2.14

JInHelnHble
oTobpaxeHus

JInHenHble 0TOOpaxeHWs1 BEKTOPHbLIX NPOCTPAHCTB.
MaTpuua nuHeriHoro otobpaxeHusi. iameHeHne
MaTpuLLbl IMHENHOTO OTODPaXKeHMs Npu nepexoae K
apyrvm 6asmcam. [JencTeusi ¢ NMMHeNHLIMK
oTO6paxeHuAMN. [pOCTPaHCTBO NUHENHbIX
oTobpaxeHuin. Aapo 1 obpas NMHERHOrO OToBpaXkeHus,
nx pasmepHocTu. JInHenHble onepatopbl. OBpaTHbIN
oneparop, YCrnoBue CyLLLeCTBOBaHMUSA 06paTHOro
onepartopa. CobCcTBEHHLIE BEKTOPbLI U COOCTBEHHbIE
3Ha4YeHUs. XapaKTepucTMyecknin MHorouneH. Teopema
MamunbToHa-Kanu. MHBapnaHTHbIe NOANPOCTpaHCTBa.
Kputepuii gnaroHanmanpyemocTu MaTpuubl
NHEeNHOro oneparopa.

2.15

*KoppaHoBa chopma
oneparopa

>KoppaHoBa knetka. >KopgaHoBa matpuua. KopHeBbie
noanpocTpaHcTBa. PasnoxeHne NpocTpaHCTBa B NPsiMyLo
CYMMY LIMKIMUYECKNX KOPHEBbLIX NOAMNPOCTPAHCTB.
Teopema 0 xopgaHOBOW HOpMarbHOW (hopMe MaTpuLbl
NNHENHOTO

onepaTtopa B KOMMJIEKCHOM 1 B BELLECTBEHHOM
npocTpaHcTBe. EANHCTBEHHOCTb XOpAaHOBON
HOopMaIibHOM OOPMBbI.

2.16

BunuHenHble n
KBagpaTu4yHble
dopmbl

BunuHenHblie doopmbl. MaTpuua GunmHenHom opmei.
CummeTpmryecKkne n KococMMmmeTpuyeckne GUNMHenHbIe
dopmbl. KBagpatunyHble doopmbl. MeToabl JlarpaHxa n
Akobn npuBegeHnsa kKBagpaTUYHON PopMbI K
KaHOHW4Yeckomy BMAaY. 3akoH MHepuun. MonoXxnTenbHO
onpegerneHHble opMbl.

Kputepuin Cunbsectpa. NpuBeaeHne napsbl
KBaapaTUYHbIX OPM K KAHOHMYECKOMY BUZY.
BunuHenHble n KBagpaTUYHbIE

hopMbl Ha KOMMIEKCHOM NPOCTPaHCTBE.

2.17

EBknngoBbl 1
YHUTapHblEe
npocTpaHcTBa

EBKNMOOBLI 1 yHUTapHbIE BEKTOPHbLIE MPOCTPAHCTBA.
[nuHa BekTOpa, yron mexay Bektopamu. HepaBeHCTBO
Kowwun-

ByHsikoBckoro. OpToHOpMUpoBaHHbIe Baawncel. [Npouecc
opToroHanusaumm pama-LUmungra. Onpegenutens
"pama. OpToroHanbHoe gonosnHeHue. MNpoekunsa BekTopa
Ha NoAnpOCTPaHCTBO. N3oMophn3am eBKNMAOBLIX U
YHUTapPHbIX NPOCTPaHCTB. JINHeHbIe (PyHKUMOHArbI.
ConpsixeHHoe npocTpaHcTBO. ConpsikeHHbIN 6asuc.
JInHenHbIn onepaTop, CONPSAXEHHbLIN K AaHHOMY.
CvMmeTpuYeckne 1 3pMUTOBLI JIMHENHBIE ONEPAaTOpbI, UX
cnektp. CywectBoBaHne CO6CTBEHHOIO
OpTOHOPMMpPOBaHHOro 6asnca. OpToroHarnbHbIe U
YHUTapHbIE NMHENHBIE ONepaTopbl, KAHOHNYECKUI 6asnc
Ans HUX. PasnoxeHue HeBbIPOXOEHHOTO NMMHENHOTO
onepaTopa B NPOM3BEAEHME NONOXUTENBHOMO U
n3omMmeTpuyeckoro onepartopa. NpuBegeHne
KBagpaTU4HON (3pMUTOBON) POPMBbI K

rNaBHbIM OCSIM.

2.18

AddUHHbIE

AddbUrHHbIE M adddMHHBbIE EBKNMAOBLI NPOCTPaHCTBA.




NpocCTpaHcTBa U
adPUHHbIE
oTODpaXkeHust

Cuctembl koopauHart. MNMnockoctn B adbdUHHOM
NpOCTpaHCTBe, CNocobbl MX 3afaHns. PaccTosHue mexay
TOYKaMW eBKNUAOBa NPOCTPaHCTBA. PaccTosiHue OT TOYKK
Ao nnockoctu. O6bem B €BKIMOAOBOM MPOCTPAHCTBE.
O6beM napannenenvnega v onpegenutens [pama.
AddurHHBbIE OTOBPaxeHus, UX 3anncb B KOoOpAUHaTaXx.
PaznoxeHune adpcpmHHOro npeobpasoBaHus B
npounssefeHve cagura u npeobpasoBaHus,
OCTaBrAIOLLEro Ha MecTe TOYKY. [eoMeTpUYECKUin CMbICH
onpegenutens agpuHHoro npeobpasoBanHnst. [BUKEHUS
eBKNnaoBa npocTpaHcTea. Knaccudukaunsa ABMKEHUN.
KBagpukm (runepnoBepxHOCTN BTOPOro Nopsijka) B
adprHHOM npocTpaHcTBe. Knaccudukauus kBagpuk B
adprHHONM 1 eBKNUA0BOWN reomeTpusax. HeBbIpoXaeHHbIe
LeHTpanbHble kBaapuku. KaHoHMYeckue u
LUMNUHAOPUYECKNE KBAOPUKN.

AcnmnToTuyeckue HanpaBlieHnA. FeomeTqueCKme
CBOWCTBA rMaBHbIX 0Cen annunconaa.

2.19 | MNpoeKTuBHblE MpoeKT1BHOE NPOCTPaHCTBO NPOW3BOILHOIA

npocTpaHcTBa pasMepHOCTU, pasnuyHble mogenu. OgHopoaHble
koopauHatbl. AQPPUHHbIE KapTbl MPOEKTUBHOIO
npocTtpaHcTBa. [poekTnBHbIE

npeobpasoBaHus 1 NPoeKTUBHas rpynna. KBagpuku B
NPOEKTMBHOM NPOCTPaHCTBE, UX Knaccudmkaums

2.20 | TeH3opbl TeHsopbl. 3anucb TEH30POB B koopanHaTax. 3meHeHune
KO3hhULIMEHTOB TEH30pa NPU Nepexoae K Apyromy
©asucy. Onepaunm Hag TeH3opamu (CNOXeHne n

yMHOXeHKne). CeepTka

anbTepHMPOBaHUS.

TeH3opa. CUMMeTpUYeckne 1 KOCOCUMMETPUYECKME
TeH3opbl. Onepaumm CMMMETPUPOBaHUS U

13.2 Pa3sgenbl AMcUuuniuHbl U BUAObI 3aHATUN:

Bugbl 3aHsaTMI (4acoB)

Ne HanmeHoBaHMe TeMb CamocTosTenb-

n/n (pasgena) gucumnivHbI Jlekumm | Mpaktnyeckne | JlabopatopHble Hasi paGoTa Bcero
1. Cuctembl TMHEMHBIX 4 4 ) 10 18

ypaBHeHun (meTtog Maycca)
2. [MepecTtaHoBKM 1 4 4 - 7 15
NoaCTaHOBKM
3. Onpegenvtenu 10 8 - 20 38
4. [pocTtpaHcTBO R" 4 4 - 10 18
5. PaHr maTtpuupl 4 4 - 7 15
6. Cucrembl NIMHENHbIX 4 4 - 6 14
ypaBHEHWUN (paHr MaTpuLbl)
7. [encteusa ¢ maTpmuamu. 8 6 - 12 26
O6paTtHasa matpuua.
. ["pynnbl 1 roOMOMOPGIM3MBI. 10 8 - 15 33
9. Konbua. 2 4 - 8 14
10. KomnnekcHble Yyncna 4 6 - 15 25
11. MHoro4yneHbl oT ogHoON 14 10 - 10 34
nepemMeHHomn

12. MHorou4neHbl OT HECKOMbKMX 2 4 - 8 14
nepeMeHHbIX

13. BekTopHble NpocTpaHCcTBa 10 8 - 15 33

14, JInHelHble oTODOpaXeHus 8 8 - 15 31

15. >KopoaHoBa dhopma 6 4 - 10 20
onepaTopa

16. BunuHenHble n 8 6 - 10 24
KBagpaTu4Hble OpMbl

17. EBKNMOOBbI M YHUTapHbIE 16 11 - 10 37




npocTpaHcTBa

18. AdprHHBbIE NpOCTpaHCTBa U 12 3 - 8 22
addUHHbIE 0TObpaXkeHUs!

19. [MpoekTnBHbIE NPOCTPaHCTBA 4 0 - 8 12

20. TeH3sopbl 4 4 - 10 18
Ok3ameH 72
WToro: 136 118 - 214 540

14. MeToan4yeckue ykasaHmsa Ans odoyyarowmxcsa no 0CBOEHUIO AUCLUNIIUHDI

B npouecce npenogaBaHus OUCUMNIMHBLI UCNOMb3YOTCA Takme Buabl y4ebHoM paboTbl, Kak
NeKumMn, npakTUYeckue 3aHAaTUS, a TaKkke pasfnuyHble Buabl CaMOCTOATENbHOW paboThbl
oby4aromxcd, Ha kotopyt oteoamtcs 80 4acoB B nepBoM cemectpe 134 yaca BO BTOPOM
cemecTtpe. CamocTtosTenbHas ydebHasa 0eAaTenbHOCTb CTYAEHTOB Mo AucuunnuHe «Anrebpa»
npegnonaraeT u3yvyeHue peKkoMeHAyeMow npenofasaTtenemM nutepatypbl Mo  Bonpocam
NPaKTU4YECKUX 3aHATUIA, CaMOCTOSTENIbHOE OCBOEHME MOHATUWHOrO annapaTta M MOAroTOBKY K
TeKyWNM aTTectaumam (KOHTPOrbHOM paboTe M BbIMNOSIHEHUIO MpPaKTUYEeCKUX 3agaHun). Ha
NeKUMsIX pacckasblBaeTCA TEOPETUYECKMI MaTepuarn, Ha NpPakTUYEeCKUX 3aHATUSIX peluatroTcs
npumepbl N0 TeoOpeTUYEeCcKoMy Matepuany, NPOYNTaHHOMY Ha NeKUUsX.

Mpn wu3yyeHun kypca «Anrebpa» oby4vaowmmca cnegyet BHUMAaTENbHO CriywaTtb U
KOHCMNEKTMpoBaTb MaTepuar, nsanaraembli Ha ayguTOPHbIX 3aHATUAX. Bonpocbl ayauTOpHbIX
3aHATUA OOCYXOalTCA Ha 3aHATUSIX B BMAE YCTHOrO onpoca — WHAUMBUAYASNbHOMO WU
opoHTanbHOro. B xoae ycTHOro onpoca BbISBASOTCA AeTanu, KOTopble MO KakMM-TO Npu4mMHam
oKasanucb HeJOCTaTOYHO OCMbICNIEHHBIMWU CTyAeHTaMu B Xo4e YY4eOHbIX 3aHATUIA. TemM camMbiM
ONpOC BbINOSIHAET BaXHenwure oby4varolLyto, Pas3BMBAIOLLYIO U KOPPEKTUPYHOLLY YHKUNN,
no3BonseT CTyAdeHTam y4decTb HegopaboTkm m msbexaTb MX NpU NOAroToBKE K 3adveTy u
3K3aMeHy.

Bce BbinonHsemMble CcTygeHTaMu CaMOCTOSATENbHO 3afaHus  (BbINOSIHEHWE KOHTPOJSIbHOW
paboTbl) nognexar nocrneaywlwen npoBepke npenogasatenem. PesynbTaTbl TeKyLmX
aTTecTauMi y4yuTbiBalOTCA MpenogasaTtenemM npuv nNpoBeAeHWM MNPOMEXYTOYHOW aTTecTauuu
(3a4éTa 1 ak3ameHa). [Ina NOHMMaHUA U KAa4eCTBEHHOrO YCBOEHUS npeamMeTa pekomMeHOyeTcs
crnepayowlas nocrnenoBaTeflbHOCTb 4ENCTBUN.

1. MNocne kaxgow nekuumn CcTyaeHTaMm pekoMeHayeTcs noapobHO pasobpaTb MPOYMTaAHHLIN
TeopeTudeckni martepuar, BblydUTb BCe onpeaeneHns n opmynmpoBku TeopeM, pasobpaTb
npuMepbl, pelleHHble Ha nekumn. [lepen cnefywowen nekumn obsi3aTenbHO MNOBTOPUTH
MaTepuan npegbiayLen nekumu.

2. lMpn nogroToBke K MNPaKTUY4ECKUM 3aHATUSM MOBTOPUTb OCHOBHbIE MOHATUS MO TeMawm,
n3yuntb npumepsbl. Pewas 3agaydn, npeaBaputenbHO NOHATb, KAKOWM TEOPETUYECKMI MaTepuarn
HY)XXHO ucnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE penTb
npakTuyeckue 3agaqw.

3. Bce HeobxoguMmble Anst YCBOEHMS Kypca MaTtepuarnbl pasMeLLeHbl TaKKe Ha cante
dakynbTeTa https://math.vsu.ru/wp/?page_id=937.

15. NMepevyeHb OCHOBHOM U [OMNOJIHUTENIbHON NUTEpPAaTYpPbl, PECYPCOB UHTEPHET,
Heo6XxoAUMbIX AN OCBOEHUSA AUCLMNIIUHDI:

a) OCHOBHas nutepartypa:

Ne n/n N cTOYHNKK

1 KoctpukmH A.W. Beegenue B anrebpy : yueb. ana By3oB : B 3 4./ A.M.KOCTpukuH.-M.:
dusmatnut, 2009.-4.1. OcHoBbl anrebpsbl. — 271 c.
Kypow A.l'. Kypc Bbicwen anrebpbl: y4eb. ans cTtyaeHToB BY30B, 00y4y. MO cneumnanbHOCTAM
2 “‘MaTtematuka”, “NpuknagHas matemaTtunka”/ A.l.Kypow.-Cl16.: JlaHb, 2007. — 560 c.
https://lanbook.lib.vsu.ru/books/element.php?pll_id=527
®apgpnees [O.K. Jlekumn no anrebpe: yyeb. nocobue pana Bysos/ [O.K.dappees.-Cl6.:

NaHb,2007.— 416 c.



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

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

6) QonoNHMTENbHAsA NMTepaTypa:

Ne n/n NCTOYHKK

4 KoctpuknH A.N. Beepgenne B anrebpy : y4eb. ana By3oB : B 3 4./ A.N.KocTpukuH.-M.:
duamatnut, 2000.-4.3. OcHoBHbIE CTPYKTYpbI anrebpbl. — 272 c.

5 Bopesuy 3. L. Onpegenutenn n matpuubl : yd4ebHoe nocobue / 3.. bopesuy .— N3g. 4-e,
ctep. — CI6. [n ap.] : Jlanb, 2004 .— 183, [1] c.
Beknemuwesa J1.A. COOpHUK 3agay MO aHanMTUYECKOW reoMeTpun U NUHERHOW anrebpe:

6 y4yeb. nocobune ansa ctygeHtos By3os/ J1.A.Beknemuwesa, A.10.MeTpoBun, H.AYybapos.-M.:
Hayka, 1987.- 494 c.
Mpockypsikos N.B. CH6opHMK 3agad no nvHenHon anrebpe: yy4eb. nocobue onda CTyaeHTOB

7 dumsmko-maT. cneumansHocTen By3oB / V.B.lMpockypskos.-M.: JTab. 6a3oBbix 3HaHuin, 2002. —
382 c.
UnbunH B. A. JluHenHas anrebpa : y4ebHuk ons ctya. ¢ouns. cneumansHOCTeN n

8 cneumanbHocTth "TpuknagHasa matemaTtuka" / B. A. UinbuH, 3. I. MNo3Hak .— U3a. 6-e, cTep. —
M. : dusmatnut, 2004 .— 278 c.
degopuyk B. B. Kypc aHanuTtudeckon reomeTpumn u nuHerHon anrebpebl : YyebHoe nocobue

9 ANnsa CTyd. Mex.-mart. cneumnansHocTen yH-toB / B. B. ®egopuyk .— 2-e nsa., ucnp. — M. :
MN3g-so HU QHAC, 2001 .— 327, [1] c.
MocTtHukoB M. M. JluHenHas anrebpa n auddepeHumansHas reomeTpus : YyebHoe nocobue

10 Ons CTyA. By30B, 00y4y.no cneumansHocTn "Matematuka" / M.M. MocTtHukos .— M. : "Hayka"
naB. ped. gus.-maT. nuT-pbl, 1979 .— 311,[1]c.
MoctHukoB M. M.JIuHenHasa anrebpa : YuyebHoe nocobue Ansa ctyd. By30B, 06y4.no

11 cneunanbHoct "Matematuka" / M.M. MNocTHukoB .— M. : "Hayka" 'maB. pea. dus.-mat. nut-
pbl, 1986 .— 400 c.

12 Wwnnoe I'. E.MaTtemaTtuyecknin aHanua : KoHe4HOMEpPHbIE NUHENHbIE NPOCTpaHCTBa: Y4eD.
nocobue gnsa ctyg.yH-1oe .— M. : Hayka: duamarnnt, 1969 .— 432 c.

13 NonoswuHa J1. U.JInHenHas anrebpa n HekOTOpbIE ee NPUNOXeHUs : y4ebHoe nocobue ans
cryq. BTy3oB / J1.W. NonosunHa .— M. : Hayka, 1985 .— 392 c.

14 Edumos H. B.JluHenHas anrebpa n mHoromepHasa reometpusa / H. B. Ecdoumos, 3. P.
PoseHgopH .— 3-e n3g., ctep. — M. : duamartnur, 2004 .— 463, [1] c.

15 Xanmouw .. KoHeuHoMepHble BEKTOPHble NpocTpaHcTea / 1. Xanmow ; nep. ¢ aurn. 4.9.
Bopucoea, [J.A. Pankosa .— M. : duamatnuT, 1963 .— 262, [1] c.

16 C6opHuk 3agay no anrebpe / B.A. AptamoHoB, HO.A. BaxtypuH, 3.b. BuHbep ; nog pea. A.W.
KoctpuknHa .— 3-e nsg., ucnp. u gon. — M. : duamarnumt, 2001 .— 463 c.

17 Mkpamos X. [1. 3agayvHuk no nuHenHon anrebpe : yyebHoe nocobue / X.[. Mikpamos ; noa
pea. B.B. BoeBognHa .— U3ga. 2-e, ucnp. — CI16 ; M. ; KpacHogap : JlaHb, 2006 .— 319 c.

18 Anrebpa u Teopuss uuicen: meTod. ykasaHua ana cryd. 1 kypca wmart. dak./ CcocrT.
H.M.Bnnsnsakos, B.®.Cy660TuH.-BopoHex : BI'Y, 1990.-4.1.- 22 c.

19 Anrebpa u Teopuss uuicen: mMeTod. ykasaHua ana cryd. 1 kypca wmart. dak./ CcocrT.
H.M.BnnsHskos, B.®.Cy660TuH.-BopoHex : BI'Y, 1990.-4.1l.- 22 c.

20 Anrebpa u Teopusi umucen: MeTod. YykasaHua ansa cryd. 1 Kypca matr. dak./ CcocCT.
H.M.BnunsHsikos, B.®.Cy660TnH.-BopoHex : BI'Y, 1990.-4.1Il.- 15 c.

21 Anrebpa u Teopus umucen: meToq. YykasaHus ang cryg. 1 Kkypca wmat. dak./ cocT.
H.M.BnusHskos, B.®.Cy660TunH.-BopoHex : BI'Y, 1990.-4.1V.- 23 c.

29 Anrebpa un Teopua uucen: MeTOA. Yykadanus Ana crya. 1 Kypca wmat. ak./ cocrT.
H.M.BnusHsikos, B.®.Cy660TurH.-BopoHex : BI'Y, 1990.-4.V.- 20 c.

23 Anrebpa un Teopua uucen: metond. ykasaHua ana cryg. 1 kypca mat. dak./ CcocT.
H.M.BnusHsikos B.®.Cy660T1H.-BopoHex : BI'Y, 1990.-4.VI.- 15 c.

24 KomnnekcHble u4ucna: meTod. YykasaHus Aana crygeHtoB 1 kypca maT. @ak./ CcocrT.
H.M.Bnunsnakos. — BopoHex: BI'Y, 1995.- 20 c.

o5 OnemeHTbl TEOpUM MHOXECTB : y4ebHO-meToanyeckoe nocobue ans By3oB / BopoHex. roc.
YH-T; cocT. H.M. BrninsHakos .— BopoHex : ML BI'Y, 2008 .— 46 c.

26 MpockypsikoB WN.B. C6opHuK 3agay no nuHenHon anrebpe: yyeb. nocobue ana cTtyaeHToB

dusnko-maT. cneynansHocten By3oB / W.B.MMpockypsikos.-M.: J1ab. 6a3oBbix 3HaHun, 2002. —




382 c.
®appees [.K. 3agaun no Bbicwen anrebpe: y4eb. nocobre ona ctygeHToB By30B, 06yy. no
maT. cneyunansHocTam/ [.K.®agnees, N.C.ComunHckuii.-Cl10.: Jlanb, 2004.-287 c.

27

B) MH(DOPMALMOHHBIE ANEKTPOHHO-06pa3oBaTerbHbIE PECYPChI:

Ne n/n NCTOYHMK

28 http://mwww.lib.vsu.ru- OnekTpoHHbI kaTanor 3HB BI'Y

29 https://lanbook.lib.vsu.ru- 9nekTpoHHO-O0MbNMoTEYHAs cuctema magartenbcrTBa «JlaHby
30 https://math.vsu.ru/wp/?page id=937 — CanT cakynbTeta

16. NMepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyvYeHns Ansi CaMOCTOATENIbHOU paboThbl:

Ne n/n MCTOYHNMK

1 KoctpukmH A.W. Beegenue B anrebpy : y4eb. ana BysoB : B 3 4./ A.M.KoCTpukuH.-M.:
Pusmatnut, 2000.-4.3. OcHOBHbIE CTPYKTYpbl anrebpbl. — 272 C.
Bopesny 3. U. Onpegenutenu n matpuubl : y4ebHoe nocobue / 3.U. bopesny .— UN3a. 4-e,
ctep. — CI16. [n gp.] : Jlanb, 2004 .— 183, [1] c.
Beknemuwesa J1.A. COOpHUK 3agay MO aHanNMTMYECKON reoMeTpum U nuHerHon anrebpe:
3 y4yeb. nocobume ana cryaeHtoB By3os/ J1.A.beknemuwesa, A.KO.MNeTtposun, H.A Hyb6apos.-M.:
Hayka, 1987.- 494 c.
MpockypsikoB N.B. CHopHMK 3agad no nvHenHon amnrebpe: yy4eb. nocobue gnd CTyOeHTOB

2

4 dusnko-maT. cneynansHocten By3os / W.B.lMpockypskos.-M.: J1ab. 6a3oBbix 3HaHun, 2002. —
382 c.
WnbuH B. A. JlnHenHaa anrebpa : y4ebHuk ansa ctya. dus. cneumanbHOCTEN U

5 cneunansbHocTh "lMpuknagHaa matematuka" / B. A. Uinbuh, 3. I. MNo3Hak .— W3g. 6-e, ctep. —

M. : dusmaTtnut, 2004 .— 278 c.

degopuyk B. B. Kypc aHanuTmuyeckon reomeTpmm 1 NMHENHoOn anrebpsol : YyebHoe nocobue
6 Ons cTyd. Mex.-maT. crneumanbHocTen yH-ToB / B. B. ®egopuyk .— 2-e n3a., ucnp. — M. :
WN3g-so HL SHAC, 2001 .— 327, [1] c.

MocTtHukoB M. M. JluHenHas anrebpa n guddepeHumansHas reomeTpus : YuebHoe nocobue
7 Ons cTygd. By30B, 06y4y.no cneumansHoctn "MaTtematuka" / M.M. MNMocTtHukos .— M. : "Hayka"
mas. peg. duns.-mat. nut-pbl, 1979 — 311,[1]c.

MonoxeHne 06 opraHn3aumm camocTosiTeNnbHON paboTbl 0by4yatoLwmnxcs B BopoHexckom
rocyapCTBEHHOM YHUBEpCUTETE

17. WHdOpMaUMOHHbLIE TEXHONOrM1M, MUucnonb3yemble Ansa peanu3auum y4ebHoOWM
AUCLUMUNMUHBLI, BKNOYasa nporpamMmMmHoe obGecneyeHue v MHEPOPMaLUNOHHO-CNpPaBOYHbIe
CUCTEMbI:

AucumnnuHa MoxeT peanu3oBbiBaTbCA C NPUMEHEHUEM AUCTaHUMOHHBIX obpasoBaTeribHbIX
TEXHOSOMMM, Hanpumep, Ha nnargopme «ONEKTPOHHbLIN yHUBepcUTeT BIry»
(https://edu.vsu.ru/course/view.php?id=11169,_https://edu.vsu.ru/course/view.php?id=11387).

[MepeyeHb HeobxoanMMOoro nporpammMHoro obecnedeHus: onepauynoHHas cuctema Windows mnm
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla Firefox, Opera nnm
Internet.

18. MaTepuanbHoO-TeEXHUYECKOE obecnevyeHne AUCLUMNIIUHDbI:

CneuunanunsnpoBaHHasa mebenb.

[na camocTosiTenbHOM paboTbl NCNOMb3YETCA KAcC C KOMMbOTEPHOW TEXHUKOW, OCHALLEHHbIN
HeobXxoOMMbIM MNPOrpaMMHbIM  OobecrneyeHneM, SNEKTPOHHbIMKU  y4eBHbIMM nocobusamn  un
3aKoHOoLaTeNlbHO - MNpPaBOBOM M HOPMATMBHOW MOUCKOBOW CUCTEMOMW, MMEIOLNW BbIXO4 B
rnobanbHyto ceTb.

19. ®DOoHA OLEHOYHbIX CPEeaAcTB:
OueHoYHbIe cpeacTBa Ans NpoBeAeHUsA TEeKYLEen U NPOMeXyTOYHOM aTTecTauumn


http://www.lib.vsu.ru-/
https://lanbook.lib.vsu.ru-/
https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=
https://edu.vsu.ru/course/view.php?id=11169
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D11387&cc_key=

nOpFI,D,OK OLEHKHN OCBOEHUA

cogepxXaHmewm cnegyrouwmnx pasgesios gNCUUNMNIINHbILL

obyvyarowmmmcsa  ydebHoro matepuana onpegensiercs

NHaukaTop(bl)

Ne | HanmeHoBaHwue pasgena | KomneTteHuma( OCTYDKEHIS OLEHOYHbIE COSACTRA
n/n | AaucumninHel (Moayns) n) If(l)MI'IeTeHU,VII/I H Pen
Cunctembl NMUHENHbIX OMK-1 OMK-1.1. OMK-1.2 JomaluHne 3aganHus,
1 ypaBHeHuin (MeToz VK-1 ' yKl 1 - KOHTponbHasa paboTta
"aycca) ' No 1
> lMepecTaHOBKN U OriK-1, OriK-1.1, OrikK-1.2, 'E:H“:_am;:f :;,Ia,u,agl/lf,
NnoAcTaHOBKU YK-1 YK-1.1 No 1po as pabota
: i i [omaluHne 3aganHus,
3 Onpegenutenu OJ/-IKK_ll’ OriK 1y?<?2K 13, KOHTpoOrsbHas paboTa
' Ne 1
MpocTtpaHcTBo R" OMK-1 OMK-1.1. OMK-1.2 [omaluHne 3agaHus,
4 VK-1 ’ OHK-.1 3 VK-1 1 ’ KOHTponbHas paboTa
- ' Ne 1
PaHr maTtpuupl OMK-1 OMK-1.1 [omaluHune 3aganHus,
5 VK-1 | Vil 1 KOHTpOsibHasA paboTa
' Ne 1
Cunctembl NMUHENHbIX OMK-1 OMK-1.1. OMK-1.2 JomaluHne 3agaHus,
6 ypaBHEeHWI (paHr VK-1 ' yKl > - KOHTponbHas paboTa
MaTpuupl) ' Ne 1
[encteua ¢ matpuuamum. OMK-1 OMK-1.1. OMK-1.2 JomaluHne 3agaHus,
7 O6paTHada maTpuua. VK-1 ’ yK-1. 1’ VK-1 2‘ ’ KOHTponbHasi paboTa
" ' Ne 1
Mpynnbl 1 OMK-1 OMK-1.1. OMK-1.2 HomaluHune 3apaHus,
8 roMoOMOppn3MbI. VK-1 ' y'K’_l 1 ' KOHTponbHasi paboTa
' Ne 1
Konbua. OMK-1 OMK-1.1. OMK-1.2 JomaluHne 3agaHus,
9 VK-1 ' yKl 1 - KOHTponbHasi paboTa
' Ne 1
KomnnekcHble yncna OMK-1 OMK-1.1. OMK-1.2 HomaluHne 3apaHus,
10 VK-1 VK-11 KOHTpOsibHasA paboTa
' Ne 1
MHorouyneHbl OT ogHOMN OMK-1 OMK-1.1. OMK-1.2 JJomaluHmne 3agaHus,
11 nepemMeHHomn VK-1 ' YKl 1 - KOHTponbHasi paboTa
' Ne 2
MHoro4neHs! oT OMK-1 OMK-1.1. OMK-1.2 JlomaluHmne 3agaHus,
12 HeCKONbKMX VK-1 yK11 KOHTposbHasA paboTa
nepemMeHHbIX ' Ne 2
BekTopHble OMK-1 OMK-1.2. OMK-1.3 HomaluHne 3apaHus,
13 NnpocCTpaHcTBa VK-1 ' YKl > - KOHTponbHasi paboTa
' Ne 2
InHenHble OMK-1, OMK-1.1, OMK-1.2, HomaluHune 3apaHus,
14 oToOpaxeHus VK-1 ONK-1.3. VK-1.1 KOHTponbHasi paboTa
B ' Ne 2
>KopoaHoBa opma OMK-1 OMK-1.1 [omaluHne 3agaHus,
15 oneparopa VK-1 ' VK-1.1 YK—l ° KOHTponbHasi paboTa
Y ' Ne 2
BunuHenHble n OMK-1, OMK-1.1, OMK-1.2, [omaluHne 3aganHus,
16 KBagpaTuiHble hopMbl VK-1 YK-1.2 KOHTponbHasa paboTta
' Ne 3
EBknnooBbl 1 [omaluHne 3aganHus,
17 YHUTapHbIe O;,-IKﬁl’ Ony||<<1111 ?,EKllZZ KOHTPOsbHas paboTa

npoCTpaHCcTBa

Ne 3




AdduHHbIE JomallHue 3agaHus,
18 npocTpaHcTBa n Or1K-1, OrK-1.1, OlK-1.2 KOHTponbHasa paboTta
adPUHHbIE YK-1 YK-1.2 Ne 3
oTOOpaxeHus
MpoeKTuBHbIE OMK-1, OMK-1.1, OMK-1.2, JomallHue 3agaHus,
19 npocTpaHCTBa VK-1 VK-1.1 KOHTponbHasa paboTta
' Ne 3
20 fenaops onk, | oMk ok, | e
YK-1 YK-1.1 No 3
MpomexyToyHasa aTTecTaums 3aueT BbICTaBnseTCs
dopma KOHTpONA — 3a4éT npu ycnewHon caave
KOHTPOSbHbIX paboT
lMpomexyToyHas aTTecTauus MepeyeHb BONPOCOB K
dopma KOHTPONS - 3K3aMeH 3K3ameHy

20. TunoBble OLEHOYHbIe CcpeacTBa M MeTOoAMYECKMe MaTepuanbl, onpegensiowume
npoueaypbl OeHMBaHUsA

20.1. TeKywuin KOHTPOSb yCneBaemMocTun

KoHTponb ycneBaemocT nNoO AUCUMNIIMHE OCYLLUECTBNAETCA C MOMOLUbIO  CreayroLmnx
OL€HOYHbIX CPeacTB:

HdomawHue 3adaHus:

[1lo meme 1. Cucmembi IUHEUHbIX ypasHeHuUd (memod [aycca)

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

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

1o meme 2. [lepecmaHo8KU U NOOcmaHo8KU

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

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

[1lo meme 3 Onpedenumenu

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

3apanmsa 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. [lpocmpaHcmeo R"

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

3apaHna NeNe 726-732

[lo meme 5. PaH2 Mampuubl

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

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

[1lo meme 6. Cucmembi IUHEUHbLIX ypasHeHUU (paHe Mampuubi)

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

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

[1lo meme 7. [etcmeus ¢ mampuuamu. ObpamHas Mampuua

MpockypsikoB W.B. C6GopHMK 3agady no nuHenHowm anrebpe : yyeb. nocobume / W.B.
Mpockypsakos;— CaHkT-INeTepbypr: Jlanb, 2010. — 475 c.

3apaHmsa 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. [pynbl U 20MOMOPHU3MbI

Mpockypskos U.B. C6opHuMK 3agad no nuHenHon anrebpe : y4eb. nocobue / UN.B.
MpockypsakoB;— CaHkT-lNeTepbypr: Jlaub, 2010. — 475 c.

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

[lo meme 9. Konbua

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

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

[lo meme 10 KomnekcHble Yucra

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

3apanua NeNe 137, 143, 136, 146

1o meme 11 MHo20451eHbl 0m 00HOU NepeMEeHHOU

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

3apaHus 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,e,f), 579 (b,d,e,f), 585 (b,c,d,e).

1o meme 12 MHo204Y/1eHbl OM HECKOIbKUX NEPEeMEHHbIX

dapnees [.K., ComuHckun N.C. C6opHUMK 3agad no Bbicwen anrebpe. yyeb. nocobue / O.K.
dappees, N.C. ComunHckun; - M., 1977. — 288 c.

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

[lo meme 13 BekmopHbie npocmpaHcmea

dapnnees [.K., ComuHckunn N.C. CbopHMK 3agad no Bbicwen anrebpe. yyeb. nocobue / O.K.
dappees, N.C. CommHckun; - M., 1977. — 288 c.

3apaHuns 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 JluHelHblie omobpaxeHus

dappees [.K., ComuHcknn N.C. CbopHMK 3agay no Bbicwen anrebpe. yyeb. nocobue / O.K.
dappees, N.C. CommHckun; - M., 1977. — 288 c.

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

1o meme 15 XKopdaHoea ghopma onepamopa

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

3apanma NeNe 1090 -1104

1o meme 16 bunuHelHble U keadpamu4Hble hopMbl

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

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

1o meme 17 Eeknudosbl U yHUmMapHbIe rnpocmpaHcmea

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

3agaHusa NeNe1366, 1367, 1402, 1403

1o meme 18 AgbgbuHHbIE NpocmpaHcmea u aghgpuHHbIE OMObpaxxeHus

MpockypsikoB W.B. COGopHMK 3agady no nuHenHowm anrebpe : y4yeb. nocobme / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3agaHus NeNe 1175-1189, 1248-1262

[lo meme 19 NpoekmuegHbIe npocmpaHcmea

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

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

[lo meme 20 TeH30pbI




MpockypsakoB W.B. CO6GopHuk 3agad no nuHenHom anrebpe : y4eb. nocobue / W.B.
MpockypsakoB;— CaHkT-lNeTepbypr: Jlaub, 2010. — 475 c.
3agaHus NeNe 1225-1229

MepeyeHb BONPOCOB K 3a4eTy: OLEeHKa 3HaHuin npu npoeegeH 3aveTta seaeTcd ¢ y4eTomMm
pesylbTaTta pa6OTb| B Xo4e cemMecTpa, pe3yribTaToOM BbINMOJIHEHNA KOHTPOJIbHbIX pa60T.

MpumepHbLIN NepeYeHb 3aaay ANnst KOHTPONIbLHOW paboTbl Ne1:

Bapunanr 1
1. Pemurs cucremy vpasHennii metogom Dayeca

T+ o+ 2ry+ 3, =1

Ja Ta Ta 2ry = 1

2+ 3r3 — 13 — 14 = —6

| 2.?'3 -g.l'g ry = 1
2. Haiirn ©CP

T — 2+ 3+ =1

Ty — 2ry 19 —xy = —1

Ty — 2T+ 23+ 52y =5

3. Crheayviomyi cHCTEMY VPABHeHHI pemmTes no npaenny Kpaumepa

2r) — a3 — 13 =14
3z + drg — 235 = 11
3ry — 2x3 + dxz = 11

1. l_.[{J.']I:'I_‘q.':-]('I:- '1‘{‘{]])(.‘.‘\.[()“ Jlamnaca, BEIMHCIIHTE OIpe e/ IHTe)lE MaTPHIB

21 4 3 5

340 50

A=13 4 5 2 1

1 5 2 4 3

1L 6 0 7 0

5. BerucinTe onpesennTells

r ap g n_1 1
i T (s iy_q 1
A= a; dy T ay,_y 1
) dz g T 1
a; ds g iy, 1

MpumMepHbLIN NepeyvYeHb 3aaaud A5 KOHTPOoNbLHOW paboTbl No2:




Bapuanr 1

1. B npocrpancrse R? feiicrsyior oneparopsl ® u W no npasiianm

Ox = O(xy, 29, 23) = (21 + T2 — 3,21 + T2, X2), = = (T1,T2,23),
Ve = VU(x, 29, 23) = (23,22 + 23,21 + 22 + 23), = = (21, 22,23).
Haitru oneparopst @ + ¥, & — U, ¢¥, V.
2. B npocrpancrse R? feiicrsyer auneitnblit onepaTop ¢ no npasuiy o(zy, 22, r3) =
(1 + 29, ¢y + 229 + 23, 21 + x3). HaiiTn ero siapo n obpas.

3. B npocrpancrse R? jeiicrsyer jmneiiubiii oneparop ® no npasuiy ®(zy, zs, 23) =
(z1 + 229 + 23, 21 + 322 + 223, 221 + Sy + 423). Haitru oneparop @7,

MpumepHbLIN NepeYeHb 3aaay AN KOHTPONIbLHOU paboTbl Ne3:

Bapunanr 1

1. Haiitu cucrembl JIMHEHHBIX \\"[)'dlili(,‘}llllul. 3a/jaolmue JnHeiHbie HoANpocTpaH-

CTBa, HATSIHYThIE HA CJIeIVIONHe CUCTeMbl BEKTOPOB:
a=(1,-1,1,0),as = (1,1,0,1),a3 = (2,0,1,1).

2. Haiitn cobcrBentbie 3HaueHns 0 cOOCTBEHHbIE BEKTOPBI JIHHEITHOrO 11peodpas3o-

BaHUs, 3a/laHHOI0 B HEKOTOPOM Dasuce ;\['d'l'[)llll(,‘lull

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

3. Ilpumensisi npotece OpTOroHaIN3AIHN, OCTPOUTH OPTOrOHAILHbI Da3uc 1oj-
IPOCTPAHCTBA, HATSIHYTOrO Ha JIAHHYI0 cHeTeMy BeKTopos: (2, 1,3, —1), (7,4, 3, —3),

(13 —6:0): (5.7:7:8):

Tekywmn KOHTpPONb npeacTaBnsaeTr cobon NPOBEPKY YCBOEHUA y4yebHOro marepuana
NPaKTUYECKOro XxapakTtepa, perynspHoO OCyLEeCTBNAEMYHO Ha 3aHATUSAX.

Llenb TekyLiero KOHTpons:

OnpepeneHne ypoBHA CCHOPMUPOBAHHOCTM NPOdECCUOHANBHBLIX KOMMETEHUMUA, 3HaAHUN W
HaBbIKOB AeATENbHOCTM B 0611acTu 3HaHWK, n3naraemMblX B Kypce.

3agaum TekyLero KOHTPOns: NPOBECTU OLEHNBaHME

1. YpPOBHA OCBOEHUS TEOPEeTUYECKUX U MNPaKTUYECKUX MOHATUN, HayYHbIX OCHOB



npodgeccuoHanbHoOn AeATeNbHOCTY;

2. CTeneHn roToBHOCTM Oby4arowerocs NPUMEHATb TeoOpeTUYECKNE U NPakTUYECKMe 3HaHNS U
npodeccuoHanbHO 3Ha4YMMyH MHopMaLMo, CHOPMUPOBAHHOCTU KOTHUTUBHBLIX YMEHUN.

3. NpuOBpETEHHbIX YMEHMK, NpPodEeCcCUOHanbHO 3Ha4YUMMbIX A8  NPOdECCUOHaNbHOM
AeATerlbHOCTW.

Tekylinin KOHTpOMb nNpedHasHayeH And npoBepku Xxoda W KavecTBa (PopMUMpPOBaHUS
KOMNeTeHUnn, CTUMynupoBaHus Yy4debHon paboTbl obyy4aemMbix W COBepPLUEHCTBOBaHUSA
MEeTOAMNKN OCBOEHUS HOBbIX 3HaHUN. OH obecneunBaeTcs NpoBeAeHNEM KOHTPOSbHbIX paboT.

B xoge koHTponbHon paboTbl obyvawlwemyca Bblgaetca KMM ¢ npaktudeckum nepeyHem
3aaHuUn 1 npegnaraeTca pewwuTb AaHHble 3afjaHund. B xoge BbINOMHEHWA 3ajaHuii MOXHO
nosib3oBaTbCs NMboN NUTepaTypour, orpaHnyeHme no spemeHn 90 MUHYT.

Ecnn Tekywasa aTtrectauusi nNpoBOAUTCA B OMCTaAHUMOHHOM cbopmaTe, TO  obyvarowmmnca
AOIDKEH MMeTb KOMMbITEP WU OOCTYN B CUCTEMY «OMEKTPOHHbIM yHuMBepcuTeT». Ecnn y
oby4atowierocss OTCyTCTByeT Heobxogumoe obopyaoBaHMe wnu A0CTYyn B CUCTEMY, TO OH
06s3aH coobwmnTb npenogasatento 06 aTom 3a 2 paboumx AHA. Ha KOHTponbHyk paboTy B
ANCTAHLUNOHHOM pexmme O0TBOAUTCA orpaHudeHne no spemern 120 MuHyT.

Kputepun oOuUEHKM KoMneTeHUMn (pe3ynbTaToB OOy4YeHUs)) npu  TeKyluew
aTTecTauum (KOHTponbHOW paboTe):

— OLEHKa «OTNNYHO» BLICTABMAETCS, €ClM HEe MEHee 4YeM Ha YeTblpe NATbIX BCeX
3a4aHUN  KOHTPOSIbHOW paboTbl AaHbl NpaBWUflbHble, MOMHblIE U rnybokne OTBETHI,
packpbiBalOLMe YBEPEHHOE 3HaHWe CTYAEHTOM MOHATUW, 3aKOHOMEPHOCTEW, MPUHLUMMOB,
hakToB, COOEPXaLLMXCA B KOHKPETHbLIX MaTepuanax no Teme; BbICOKY0 C(OOPMUPOBAHHOCTb Y
HEero aHanuTUKO-CUHTETUYECKMX Oonepaumi uU KX YCnewHoe MNPUMEHEHUE MPU U3NOXEHUN
n3yyaemoro maTtepuana,

— OLEHKa «XOpOLUO» BbICTaBMSAETCS, €CNN He MEHee YeM Ha [Be TPeTu BCex 3adaHun
KOHTPONbHOW paboTbl AaHbl MpaBwufibHble, MOSHbIe W rNybokMe OTBeThl, packpbiBalOLLMe
[OCTaTOMHOE 3HaHWe CTYOEeHTOM MNOHATUWA, 3aKOHOMEPHOCTEW, MNPUHUMUNOB, {aKTOB,
coAepXallmMxca B KOHKPETHbIX MaTepuarnax no Teme; XOpolwwy CHOPMUPOBAHHOCTb Y HEro
aHaINUTUKO-CUHTETUYECKUX onepauun U B LEeNoM X afekBaTHoOe NpUMEHEHNE NpU U3NOXEHUU
n3y4yaemoro maTtepuana,

— OUEHKa «y0BNeTBOPUTENBbHOY» BbICTABMNSAETCS, €CNN NPaBUibHO BbINOIHEHO HE MeHee
NMOMOBWHbI BCEX 3afaHui KOHTPONbHOM paboTbl, MpM 3TOM [JOMNyckaeTcs HegocTaTovHas
nonHoTa M rnybvHa OTBETOB, B KOTOPbIX CTYAEHTOM MPOAEMOHCTPUPOBaH HeobxoauMbIN
MWUHUMYM 3HAHUA MNOHATUA, 3aKOHOMEPHOCTEW, MNPUHLUUNOB, {OaKTOB, COAepXalluuxcs B
KOHKpPETHbIX MaTepuanax no Teme; cnabas CcHOPMUMPOBAHHOCTL Yy HEro aHanuTuKo-
CYHTETMYECKUX Onepaunin, 3aTpyagHEHWS B UX MNPUMEHEHUN MPU U3MNOXEHUUN U3Yy4aemMoro
MaTepuana,

— OLUEeHKa «HeyaoBreTBOPUTENBHO» BbICTABMSETCS, €CN C MUHUManbHO Heo6Xo4MMbIM
YPOBHEM peLLlEeHNs BbINOSTHEHO MEHee MOSIOBUHbI BCEX 3a4aHW KOHTPOMbHOW paboThbl, OTBETHI
OEMOHCTPUPYIOT ~ HEe3HaHue WU MNOBEPXHOCTHOE  3HaHWEe  CTYOEeHTOB  MOHATUN,
3aKOHOMEPHOCTEN, NPUHLMNOB, (haKTOB, COAEPXALLUMXCA B KOHKPETHbIX Matepuanax no Teme;
HeCOPMUPOBAHHOCTb Y HEFO aHaNUTUKO-CUHTETUYECKMX OnepaLmn.

KonuyecTBeHHas LIKana oueHoK:

— OLEeHKa «OTNMUYHO» BbICTaBNAETCHA, ecnu 0e30WwndboYHo BbINONHEHO He MeHee 80%
3a[aHUI KOHTPOSbHON paboThbl, KAYECTBO PELLUEHUSI KOTOPbIX COOTBETCTBYET KPUTEPUIO OLIEHKM
«OTINYHOY;

— OLEHKa «XOpOoLLO» BbiCTaBnsieTcs, ecriv 6e30wmnboYHO BbINONHEHO HE MeHee 66% u He
bonee 79% 3agaHWin KOHTPONbHOW pPaboTbl, KAa4eCTBO PELUEHUS KOTOPbIX COOTBETCTBYET
KPUTEPUAM OLIEHKN «XOPOLLIOY;



— OUEHKa «yOoBNeTBOPUTENbHO» BbICTaBnsieTcs, ecnn 6e3ownboYHO BbIMOMHEHO He
meHee 50% wn He Gonee 65% 3agaHW KOHTPONbHOM PaboThbl, KAYECTBO PELLUEHUS KOTOPbIX
COOTBETCTBYET KPUTEPUSIM OLIEHKN «YAOBMNETBOPUTENBHOY;

— OUEHKa «HeyaoBNeTBOPUTENbHOY» BbICTABMSETCH, ecnu 6e30WnboYHO BLINOMIHEHO MeEHee
50% 3agaHui KOHTPONbHOM paboThbl, KAYECTBO PeELUEHUs] KOTOPbIX COOTBETCTBYET KPUTEPUAM
OLEHKN «HEeYyAOBETBOPUTENBHOY.

20.2. NMpomexyTo4yHaa aTrecTauus

[MpomexyTodHaa aTtrecTaums npefHasHadyeHa [Ons onpefeneHus YpoBHA OCBOEHWSA BCero
obbema ydebHOM aucuunnuHbl. NMpomexyTodHas aTtTecTauust nNo gucumniunHe «Anredpa»
npoeBoauTCA B popme 3a4eTa 1 dKk3ameHa.

[MpomexyTodHasa aTTecTauus, Kak npaBusio, OCyLLEeCTBSIETCHA B KOHUe cemecTpa. Pesynbtathl
Tekylwen artrectaumm oby4arowerocs no pewweHuo kadeapbl MOryT ObiTb y4dTeHbl Mpwu
npoBefeHNM MPOMEXYTOYHOW aTtTecTtaumn. [lpy HecornacuuM CTydeHTa, emy [fJaeTcsd
BO3MOXXHOCTb MPONTN MPOMEXYTOUHYHO aTTecTauuio (6es ydeTa ero Tekywmx atrectauum) Ha
06X OCHOBaAHUSAX.

Mpn npoBedeHUM 3a4eTa yuYUTbIBAKOTCA pe3ynbTaTbl KOHTPOSbHOW paboTbl. [Ons nonyveHus
OLIEHKMN «3a4TeHO» Ha 3a4yeTe Yy oby4varowerocsi SOMKHbI MMETbLCS UM OLIEHKN «3a4TeHO» Mo
KOHTPOSbHbIM paboTaM WM CTYLEHT LOSMKEH pelunMTb COOTBETCTBYKOLIME 3adayvn B Xode
npoBefeHns 3ayeta. KoHTponbHaa pabota — no 10 6annoB 3a Kaxgyto npaBuUibHO PELLUEHHYHO
3agadvy KOHTponbHoW paboTbl. MNpu nonyyeHUn He MeHee MONOBUHLI BansioB BbiCTaBAAETCA
OLEHKa «3a4TEeHOY.

Kputepun oueHMBaHNA KOMNETeHUUN Lkana oueHok
«3a4yTeHO» BbICTABNAETCA CTYAEHTY, KOTOpPbIA MPOYHO  YCBOWI | «3@4YTEHO»
NpPesyCMOTPEHHbLIN  NPOrpaMMHbIN - MaTepuan; nokasan rnybokue
CUCTEMATU3NPOBAHHbLIE 3HAHUSA, BrageeT MpuMemMamMu pacCyXgeHust u
COMOCTaBnseT MaTepuan U3 pasHbIX MCTOYHUKOB: TEOPUIO CBA3bIBAET C
NPakTUKOW, OpPYrMMW TemMamMu [JaHHOro Kypca, Apyrux wusydaemblx
npegmeToB; 6e3 oWnBOoK BbINOMHUA NPaKTUYECKOe 3a4aHue.
Ob64gas3aTenbHbIM  YCNOBMEM  BbLICTABfIEHHOW  OLIEHKM  sIBMSETCA
npaBUiibHOE  peLleHMEe  KOHTPOSbHbIX  paboT, cuctemaTuyeckas
aKTUBHas paboTa Ha NEKUMOHHbIX 1 MPAKTUYECKUX 3aHATUSX.

«He 3auTeHo» BbicTaBnsieTca cTygeHTy, KOTOpbIM He crnpaBunca c | «He 3adteHo»
3agaHusmn  buneta, B OTBeTax Ha [Jpyrme BOMPOCblI [OMNYCTUN
CyWleCcTBEHHbIE OWKNOKN. He MOXeT OTBEeTUTb Ha AOMNONHUTENbHbIE
BOMNPOChHI, NPeANnoXeHHbIe NpenogaBaTesieM.

Mpw NpoBeAeHNn ak3ameHa obyyatoLmnncs JOMKEH OTBETUTb Ha COOTBETCTBYHOLLME BOMPOCHI B
Xoae aK3aMeHa.

[MpuMepHbIM NepeyYeHb BOMNPOCOB:

CemecTp 1
Cucrtembl NuHerHbIX ypaBHeHu. MeTtopg Maycca.
[MocTaHOBKM M NOACTAHOBKM
MaTpuupbl
Onpegenutenu. Npasuna Kpamepa. Onpegenvtens Matpuyubl N-0ro nopsiaka
MaTtpuubl K-oro nopsgka. Teopema Jlannaca
[MpaBuna Kpamepa
[MpocTtpaHcTBO R". PaHr matpuupl. [NpaBnno BblMMCIIEHNS paHra MaTpuLbl
CncTeMbl IMHENHbIX YPaBHEHWUN
CTpyKTypa MHOXECTBA pPELUEHNIN CUCTEMbI NIMHENHbIX YPaBHEHWI

OO (N[OOI WIN|F-




10 | dewncteusa c matpuuamu. ObpaTHas maTtpuua

11 BunuHenHole ¢opmbl. BbipaxeHne OGunuvHenHon ¢opmMbl B KoopauHaTax. Matpuua
GunmnHerHon opmbI

12 CnmmeTpudeckne un KococummeTpudeckne OunuHenHole ¢opmbl. KBagpaTuyHble
dopmbl. MNMpuBegeHne kBagpaTuyHbIX OPM K KAHOHNYECKOMY BUAOY

13 3aKoH UHepumn KBagpaTUdHbIX opM. NMonoxuTensHO onpeneneHHble KBagpaTUdHble
dopmbl. Kputepun CnbBectpa

CemecTp 2

1 | JluHenHble npoCcTpaHCTBa.

2 | JlnHenHasa 3aBUCMMOCTb U HE3aBUCUMOCTb BEKTOPOB

3 | basuc, koopanHaThl, pa3MepHOCTb NPOCTPaHCTBA

4 | A'somMopdmn3M NUHENHBIX NPOCTPaHCTB

5 MaTtpuua nepexoga ot ogHoro 6asuca Kk gpyromy, npeobpasoBaHne KOopAnHaAT BeKTopa

npu nameHeHun 6asumca

6 | NognpocTpaHCTBa NIMHENHOrO NPOCTPAHCTBA

7 | Cymma 1 nepeceyeHmne noanpocTpaHCTB

8 | Npamaa cymma nognpocTpaHCTB

9 | JluHenHble onepaTopbl

10 | MaTpuua nMHenHoro oneparopa

11 | lencTtBuma C NIMHEMHBIMK OrepaTopamm

12 | AHHYNMpPYOLME MHOTOYMEHDI

13 | ObpaTHbI onepaTop

14 | JlnnenHbIn onepaTtop, gencreyrownn n3 R"s R"

15 | Agpo n obpas nuHenHoro onepatopa. PaHr n gedekr onepaTtopa

16 | CobCTBEHHbLIE BEKTOPbLI N COBCTBEHHbLIE 3HAYEHUSI MIMHEMHOro oneparopa

17 | Teopema NamunbToHa-Kanun

18 | luBapuaHTHble NoANpPOCTpaHCTBa

19 | XXopagaHoBa ®opma MaTpuLbl IMHEMHOrO onepartopa

20 EBkNMOoBO ¥ yHUTapHOe npocTpaHcTBa. [AnnHa BeKkTopa, Yron Mexay BeKkTopamu,

opToroHanbHocTb. HepaBeHcTBO Kowun-byHakosckoro-LBapua
21 | OpToHOpPMMpPOBaHHbIN H6aauc. NMpoLecc OpTOroHarIbHOCTH
29 Onpepenutens [pama. OpToroHanoHoe pfgononHeHuwe. [lpoekuus BekTopa Ha
noanpoCcTpPaHCTBO

23 | N'somopdmnam eBKNNOOBbLIX U YHUTAPHbBIX NPOCTPAHCTB

24 | ConpshkeHHoe npocTpaHcTBO. ConpsiKeHHbIN 6a3nc

25 | ConpsikeHHbI onepaTop, ero CBOMCTBA

26 | CamoconpsikeHHbIV onepaTop, ero CTpykTypa

27 | 'someTpuyecknin onepaTop, ero CTpyktypa

28 | CTpyKTypa NUHENHbIX ONepaTopoB B €BKNNAOBbLIX M YHUTAPHbIX NPOCTPAHCTBAX

[nsa oueHnBaHWs pe3ynbTaToB 06y4YeHMs1 HAa 9K3aMeHe UCMOMb3YTCH cnegyowime
nokasartenu:

1) 3HaHWe TeopeTUYECKNX OCHOB;

2) yMeHue pellaTb 3agaun

3) YMEHUS NPUMEHSATL 3HaHMs B NpodeCcCcrMoHanbHom cqepe;

4) ycnewHoe NpoxXoXaeHne TEKyLLen aTTecTaunu.

[ns oueHuBaHWs pe3ynbTaToOB 9K3aMeHa UCMNOSb3yeTCA wkKasa: «OTINYHO», «XOPOLUOY,

«Y[I0BMNETBOPUTENLHO», «HEYA0BMNETBOPUTENBHOY.

CooTHOLLEHWNE NokasaTenewn, KpMTEPUEB U LLKambl OLIEHUBAHUS pe3ynbTaToB 00yyYeHust

rokasaHbl B crefytoLLlen Tabnuue:



KpI/ITepl/IVI OLIEHMBaHMA KOMNETEHL MM

YpoBeHb
cchopmupos
aHHOCTU
KOMneTeHum
i

LLkana
OLIeHOK

[MonHoe cooTBeTCTBME OOY4aoLWUMCA BCEM
nepedYncrieHHbIM nokasatenam Mo Kaxgomy M3 BOMPOCOB
KOHTPOJSIbHO-U3MepPUTESILHOIO Matepuana.

Ob6yvatowminca B MonHOM Mepe BriageeT MNOHATUNHBLIM
annapaTtoM [JaHHoW obnactu Haykm (TeopeTuyeckumu
OCHOBaMM AUCUUNSIMHBLI), crnocobeH  MNCTpupoBaTb
OTBET NpMMepamMu, NPUMEHATb TeopeTUYecKkme 3HaHNAa Ons
peleHns npakTuyecknx 3agady B obnactu Kypca, CTyAeHT
ymeeT paboTtaTb C pasfiMyHbIMM WUCTOYHUKAMU Hay4YHOW
WHdOpMaUuK, rPaMoOTHO M NPaBUITbHO NPeaCcTaBrsieT CBOU
pesynbTaTthl, NPaBUbHO 0TBeYaeT Ha Bonpockl KUM

MoBblILWeHH
bl YyPOBEHb

OTnu4yHoO

HecootBeTcTBMe oTBeTa obyvalollerocs OAHOMY U3
NepeyncrnieHHblX Bblle Moka3atenen (K ogHoMy U3
BOMPOCOB KOHTPOSbHO-U3MEPUTENBHOrO MaTepuana) u
NnpaBWibHbIN  OTBET Ha [OOMNOSMHUTENbHbLIA BOMNPOC B
npegenax nporpamMmmbi.

nnn

HecooTtBeTcTBMe otBeTa obydatoulerocs nobbiM ABYM U3
nepedncrieHHbIX nokasatenenm (MMbo OBYyM K OOHOMY
Bonpocy, nMbo MO OJHOMY K KaXgomy BOMpocy
KOHTPOSbHO-N3MEPUTENBHOIO MaTepuana) U npasBuibHbIE
OTBETbl Ha [Ba [JOMOMHUTENbHBIX BOMpoca B npegenax
nporpamMmmbl.

Ba3oBbi

ypOBEHb

Xopowwo

HecooTBeTcTBMe oTBETa OOy4arolerocs nobbiM ABYM 13
nepeyYncneHHbix nokasaTtenen n HemnpaBUlbHbIA OTBET Ha
AOMOSNHUTENbBHbIV BONPOC B Npegenax nporpaMmmei.

nnu

HecooTteeTcTBMe oTBeTa oby4vatuieroca nobbiM Tpem u3
nepeyvncneHHblx nokasaTenen (B pasnuyHbIX KOMOMHaLUMAX
MO OTHOLLEHMIO K BOMPOCAaM KOHTPOSIbHO-U3MEPUTENBHOMO
martepwuana).

MoporoBbin
YPOBEHb

YposneTtsopu
-TenbHO

HecooTtBeTctBne oTtBeTa obyvatoweroca nobbIM n3
nepeYncneHHblX nokasaTenen (B pasnmyHbiXx KOMOUHaLMAX
Mo OTHOLUEHUIO K BOMPOCaM KOHTPONbHO-U3MEPUTENbHOIO
mMarepwuana).

HeynosneTtso
pUTENBLHO

20.3 dPoHA OUEHOYHbIX cpeacTtB CchoOpMUPOBAHHOCTU

peKkomeHAyeMbIN AN NpoBeAeHUA AUarHoCTUYeCcKnx pador

KOMMeTeHUUN CTYyAeHTOB,




Nel, Tlyers xy. ..., Ty — BEKTOPBL TAHEHHOTO TpocTpanceTBa [ Hay nonenm F. Bripaxenne
BHIA (v + ...+ a0, Gy, .., 0, € F HaswBaeTes

a) JUHEeHOH KoMbuHAITHET;

6) aKcHOMOIT KOMMYTATHEHOCTH;

B) HeJHHENHO! KoMOHHAIHe]!,

Ne2 Eemn epenn koadbbunmeHToR JTHHEHHON KOMOHHAIIHH €CThH HEHVJIEBBIE, TO TAKVIO
JHHEHHYI0 KOMOMHAIIO HASBIBAIOT

a) HeTPHBHAILHOI;

6) TpHBHAIBHOIL

Ned Ecrm cpenn kosddbniipenTos auHeiinol koMGHHAINE HeT HeHYIeBblx Koaddbuim-
EHTOB, TO TAKY IO JTHHEIHY0 KOMOHHAIHIO HASBIBAIOT

a) TPUBHAJILHOIL;

6) HETPHEHAILHOIL

Ned [Tureitasiii oneparop A @ R — R HasbBaeTcsd oOPATHMBIM, €CJIH CYIIECTBYET JIH-
Heliubit oneparop B : R — R Takoii, uro...

a) AB=BA=1;

6) AB=BA= A

N5 Bazuce ey, ..., €, eBKIHJIOBA HIIH YVHHTADHOTO NDOCTPAHCTBA HASBIBAETCH OPTOIO-
HAJILHBIM PR 4,7 = 1,...,n,1 # J, ecin

a) (ee;) =05

6) (e:.e5) # 0.

Nefy Slmsteres: s apudmernieckoe npoctTpascTso R, T.e. MHOMECTEO YIOPSI0MeHHbIX
HabOPOB 1 BeNIECTEEHHBIY YHCEN ¢ OHEPAITHIMH CJIOMEHHS W VMHOMKEHHS Ha BellleCTEeH-
HBI& THCITA JTHHERHBIM NPOCTPAHCTBOM T

J1a.

No7 Tlocunraiire onpejeInTelb AHATOHAIBHON MATPHITBL

6 0 0
A=103 0
005

90
Neg Panr marpunsl A pagen
6 000
0300
A=10050
0000

3

N0 [Tanmt aBa Bextopa k = (—2,4),m = (1, —2). fpasieTcs /m JaHHAS CHCTEMA Bek-
TOPOB JIHHEHO He3aBHCHMOIt?

sa )

Nel0 Obpazyior mm Gasnc caenyiomue gextopa: k = (3,7),m = (-6, 14)

Ja

Kputepum n wkanbl oueHMBaHmA 3agaHnm ®OC:

1) 3agaHuga 3akpbIToro T1na (BbIoop 0aHOro BapuaHTa oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

2) 3agaHng oTKpbITOro TMna (KOPOTKUN TEKCT):

e 2 0anna — ykasaH BepHbIl OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

3) 3agaHug oTKpbITOro Tuna (YMcro):

e 2 6anna — ykasaH BEpHbI OTBET;
o 0 6annoB — yka3aH HEBEpPHbIV OTBET.



3apaHus pasgena 20.3 peKoMeHAYHTCA K UCMOSIb30BaHUIO NPU NpoBeAeHUN
ANarHoCTUYEeCKUX paboT C LeNbi OLEHKU OCTaTOUYHbIX pe3yfibTaTOB OCBOEHUS AAHHON
AUCLUMUNIUHBI (3HAHUX, YMEHUN, HAaBbIKOB).

lMporpamma pekomeHgoBaHa HMC maTtemaTudeckoro dpakynbeteta npotokon Ne 0500-06
oT 25.05.2023 .
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	Целью курса является освоение основных понятий и фактов алгебры, овладение основными методами решения задач.
	Задачами учебной дисциплины являются:
	– ознакомление с основными алгебраическими понятиями и фактами;
	- овладение основными методами решения задач;
	- выработка навыков и умений по применению полученных знаний при решении задач алгебры и других математических дисциплин.
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