MMHOBPHAYKN POCCUU
®ENEPANIbHOE MOCYIAPCTBEHHOE BIO[KETHOE OEPA30OBATENIbHOE YYPEXOEHUE
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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 maTtemaTtudeckoro gpakynbteta npoTtokon Ne 0500-03 ot
28.03.2024 r.

8. YuebHbIn roa: 2024-2025 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 peLueHunto 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 3HaHKAM 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

Wcnonb3ys noruko-
MEeTOA0N0rM4YecKknmn
WHCTPYMEHTapWHA,
KPUTUYECKN OLleHNBaeT
HaOeXHOCTb
NCTOYHMKOB
WHpopmauuu,
aHanuaumpyet
Knaccuyeckue un
COBpPEMEHHbIE
dunocodckune
KOHUenumu,
onpegensiet
BO3MOXHOCTU UX
NpUMeHeHns 4ns
peLueHns
npoceccrmoHanbHbIX
3a4ay B cBoen
npegMmeTHon obnacTtu

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 AUCLUUNNUHBLI B 3a4€THbIX eaAuHULIax/Yacax B COOTBETCTBUMU C YYE€OHbIM

nnaHom — 15/ 540.

Popma NpoMeXyTo4HOM aTTecTauum: 3a4€T - 1,2 cemecTp, ak3ameH - 1,2 cemecTp

13. TpyROEMKOCTb NO BMAaM y4e6Homn paboThbl:

TpyaoeMKOCTb (4achl)

Bua yue6Hol paboThl Beero Mo cemecTpam
1 2
AyanTopHbIE 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 pa3genoB AUCLUNIIUHDI:

"aycca peleHnss CUCTEM NUHENHbIX YpaBHEHWUN.

n/n Peanunsauyusa
HanmeHoBaHune pasgena
pasgena CopepxaHve pasgena QUCUmniunHb AVCLUMNAWHBI C
ANCUMNAWHBI MOMOLLIbIO OHManH-
Kypca, QYMK *
1. Nekuun
1.1 Cuctembl NUHENHbIX | CUCTEMBI IMHENHBIX YPaBHEHWI U MaTpULbI. https://edu.vsu.ru/c
ypaBHeHUn (MeToa CTyneH4aTble CUCTEMbI NIMHENHBIX YPaBHEHUNA. ourse/view.php?id=
[aycca) OKBMBaNEHTHbIE CUCTEMbI JIMHENHBIX ypaBHeHUN. MeTtog | 11169

1.2 [NepecTtaHoBKN U
NoACTaHOBKU

lMepecTaHoOBKN. YeTHOCTb NepecTaHoOBKX. TpaHCno3nLnK
nepectaHoBKW. [lepexon oT 04HOM NepecTaHOBKM K
Apyron npu noMoLLm TpaHcnosuuuin. ismeHeHune
YETHOCTW NEePECTAHOBKN MPU TPAHCMO3MLUN.
MopcTaHoBKK. YeTHOCTb MOACTAHOBKN. YMCHO YETHbIX
NoACTaHOBOK.

1.3 Onpepenutenun

Onpeaenutenun matpuy 2-ro n 3-ro nopsigka. lNpaeuno
Kpamepa. Onpegenutenu maTpuu, N-ro Nopsiaka.
CeolicTBa onpegenutenen. CBoncTea onpeaenurenen,
CBs13aHHbIE C NIMHEHON KOMOUHALMEN CTPOK U




TpaHcnoHupoBaHuem. MuHopbl k-ro nopsigka. Teopema
Jlannaca. PasnoxeHne onpegenntens no cTpoke.
MeToabl BbluncreHns onpeaenutenei. MNpasuno
Kpamepa peLueHnsa cuctemM n ypaBHEHUIA C N
HeunsBecTHbIMU. [ipyr1e noaxoabl K MOCTPOEHUIO TeopUn
onpegenurenen

1.4

MpoctpaHcTBo R"

KoopauHaTtHoe BekTopHOe npoctpaHcTBo R". JInHenHaa
3aBUCUMOCTb CUCTEMbI BEKTOPOB. basnc u paHr cuctemsl
BEKTOPOB. OKBMBANEHTHbIE CUCTEMbI BEKTOPOB.
MoanpocTtpaHcTBo. basnc nognpocTpaHCTBa.
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PaHr maTtpuupl

PaHr maTtpuubl. MeToq okanmnsioLwmx MMHOPOB.
HaxoxgeHne paHra maTpuubl n 6a3uca cuctemsl
BEKTOPOB NPV MOMOLLM 3NIEMEHTaPHbLIX NPeobpa3oBaHuUii.
[ononHeHne NNHENHO HE3AaBUCUMMbIX CUCTEM BEKTOPOB
no 6asuca.

1.6

CnctemMbl NIMHENHbIX
ypaBHEeHUI (paHr
MaTpuLbl)

KpuTepru COBMECTHOCTU CUCTEMBI MNHENHBIX YpaBHEHUI
B TEpMUMHax paHra matpuu. O6o0bLeHne npasuna
Kpamepa Ha cucTeMbl m NIMHENHBIX YPaBHEHWI C N
HEN3BECTHLIMN.

CTpyKTypa MHOXeCTBa peLLeHnA O4HOPOAHON U
HEeO4HOPOAHOM CUCTEM FIMHENHBIX YPaBHEHWMA.
dyHOameHTanbHas cuctema peLleHuin.

1.7

Hencteus ¢
mMaTpulamu.
O6paTHasa maTpuua.

Hencteus ¢ matpuuamu. Onpegenurens NpoM3BeaeHUs
mMaTpuu. MaTpuyHble ypaBHeHusa. ObpaTHas maTpuua.
CeoricTBa obpaTHOM MaTpuubl. HaxoxaeHne obpaTHom
MaTpuLbl METOAOM 3fIEMEHTaPHbLIX NpeobpasoBaHUi.
MpaBuno Kpamepa. PasnoxeHne matpuy,. PaHr cymmbl 1
npoussegeHne MaTpuu.

1.8

pynnbl 1
roMoMopdun3mbI

Anrebpanueckune cTpykTypbl. Bugbl anrebpanyeckmnx
CTpyKTyp. pynnbl. PaspeummMocTs ypaBHEHUI B
nonyrpynne.

N3omopdmrambl 1 romoMopduambl anredpanyeckmx
cTpykTyp. CBonictBa romomopcmamoB. Noarpynnbl.
KoHcTpyupoBaHue nogrpynn. OnucaHne Bcex noarpynn
rpynnbl Z. Unknnyeckaa rpynna. PasnoxeHue rpynnbl no
nogrpynne. Teopema JlarpaHxa. @aktoprpynna. Teopema
Kenw.

1.9

Konbua

Konbuo. Tunbl koneu. MNogkonbLo. FlomomMopdusmbl
Koneuy,. XapakTepucTunka nons.

1.10

KomnnekcHble Ynucna

TpuroHomeTpuryeckass bopMa KOMMIIEKCHOrO Yucha.
YMHOXEHWe, AeneHne, BO3BeAeHNE B CTEMEHb U
N3Brie4YEHNE KOPHS KOMMIEKCHBIX Yncen B
TpuUroHomeTpuyeckon dopme. I'pynna KopHen 13
eQVHUUbI.

1.11

MHoro4yneHb! ot
OAHOW NnepeMeHHoMn

KonbLiO MHOro4YneHoB OT O4HOM NepeMeHHON.
®PyHKUMOHANbHLIN 1 anrebpandecknii Noaxoab! K
MOHATMIO MHOrouneHa. KopHu

MHorousieHa. CBsi3b KOPHEN MHOro4YneHa ¢ genurensmm
nepBon cteneHn. Yncrno KopHen MHorovneHa Hag
obnacTbto yenoctHocTn. CoBnageHne noaxonos K
NMOHATUIO MHOroYNeHa Hag 6eckoHeYHon obnacTbio
LeroCcTHOCTU. KpaTHOCTb KOPHS MHOroYrieHa.
PasnoxeHne Ha MHOXWUTEeNWN Haa 00NacThbio LIENOCTHOCTMU.
PasnoxeHue MHorovneHa no cTeneHsam ABydSieHa X-C
MponssogHasa MHoroyneHa. MNoHmkeHne KpaTHOCTU KOPHS
npv anddepeHumnpoBaHnn. Popmyna Tennopa.
MHorouneHa Hag anrebpanyeckn 3aMKHyTbIMU NOMSIMU.
OcHoBHas Teopema anrebpbl. Popmynbl BueTa.
MHorouneHbl Hag nonem AeNcTBUTENbHbIX YMcen.
PauynoHanbHble KOpHM MHOro4NIeHa ¢ pauuoHarnbHbIMK
KoadhdumumeHTamun. ['paHnLbl KOPHEN MHOIOYNEHa.
HaxoxgeHvne koHeln MHorovneHoB ((popmyna KapgaHo,




Teopema Abensa un Manya). Teopembl 0 ynicne
[ENCTBUTENbHbIX KOPHEN MHOroYrieHa ¢
nencTBuTenbHbIMK KoadhdurumneHTamun. leneHme
MHOro4YneHa Ha MHOFO4IeH C OCTaTKOM, HAaNOOMbLUNIA
ooLwmn nennTenbs MHOrOYIIEHOB.

Anroputm EBknunaa. B3aaMMHO NpoOCTble MHOMOYMEHbI.
PasnoxeHne MHorouneHa Ha HeNpMBOAUMbIE HaA Nonem
MHOXUTENN.

1.12

MHoro4yneHbl ot
HECKOIbKNX
nepemMeHHbIX

KonbLo MHOro4neHoB OT HECKOMbKMX nepemMeHHbIX.
CmmmeTpmquKme MHoro4neHbl. OcHoBHast Teopema
Teopum CUMMETPUYECKNX MHOIQ4J1EHOB.

1.13

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTBa. JInHelHas 3aBUCMMOCTb
cucTeM BekTopoB. basnc 1 paamepHOCTb NUHERHOTO
npocTpaHcTBa. KoopauHaTel BeKTOpa B 3a4aHHOM
6asuce. 13oMopd13M BEKTOPHBIX MPOCTPAHCTB.
N3o0mMOppHOCTb KOHEYHOMEPHBIX MPOCTPAHCTB
oAMHaKoBoW pasmepHocTu. MaTpuua nepexoga ot
ogHoro 6a3vca k gpyromy. lNpeobpasosaHune koopauHaT
BEKTOPOB Npu n3MeHeHun 6asmca. MNMognpocTpaHCcTBO
BEKTOPHOro NpocTpaHcTBa. JInHenHasa o6onoyka n paHr
cucTeMbl BEKTOPOB. MepeceyeHne n cymma
NOANPOCTPaHCTB,

npsMag cymma noAnpoCTPaHCTB.

1.14

JInHenHble
oTobpaKeHus

JInHenHble 0TOBPaKeHNs1 BEKTOPHLIX NPOCTPAHCTB.
MaTpuua nuHenHoro otobpaxeHus. N3meHeHne
MaTpuLbl IMHENHOrO OTOBpaXeHMs Npu nepexone K
apyrium 6asmcam. encteus ¢ NMHENHLIMU
oTobpaxeHnsimu. MNMpoCcTpaHCTBO NIMHENHbIX
oTobpaxeHun. Agpo 1 o6pas NIMHENHOro 0TobpaXKeHwus,
nXx pasMmepHocTu. JlIuHenHble onepatopbl. O6paTHbIN
onepaTop, YCNnoBuMe CyLeCTBOBaHNs 06paTHOro
onepartopa. CobCcTBEHHLIE BEKTOPbLI M COBCTBEHHbIE
3Ha4eHus1. XapakTepucTU4eckMin MHorouneH. Teopema
MamunbToHa-Kann. MHBapraHTHbIE NO4NPOCTPaHCTBA.
Kputepuii gnaroHanmManpyemMoctT MaTpuLbl
JNIMHEHOrO oneparopa.

1.15

*KopgaHoBa cdopma
oneparopa

>KopaaHoea knetka. XKopgaHoBa matpuua. KopHeBbie
noanpocTpaHcTBa. PasnoxeHne NnpocTpaHCTBa B NPSMYyHO
CYMMY LIMKINNYECKMX KOPHEBBIX NOAMNPOCTPAHCTB.
Teopema 0 xopgaHOBOM HopMaribHOM hopMe MaTpuLbl
NHENHOro

onepaTopa B KOMMIEKCHOM 1 B BELLLECTBEHHOM
npocTpaHcTBe. EANHCTBEHHOCTL XXOpAaHOBOM
HOpManbLHON POPMbI.

1.16

BununHenHble n
KBagpaTuU4Hble

dopmbl

BunuHenHble dopmbl. MaTtpuua 6unmHenHom opMei.
CummMeTpuryecKne 1 KOCoCMMMETpUYeckne BUNMHenHbIe
dopmbl. KBagpaTtuyHble hopmbl. MeToabl JlarpaHxka n
Akobu npuBegeHnsa kKBagpaTU4HON POpMBbI K
KaHOHMYeckoMy Buay. 3akoH nHepumu. MonoxuternsHo
onpeaeneHHble opMbl.

Kputepuin CunbBectpa. [NpuBeaeHne napsbl
KBagpaTU4HbIX POPM K KAHOHWYECKOMY BUAY.
BunuHenHble n kKBagpaTU4iHbIe

dOpMbI HA KOMMNIIEKCHOM MPOCTPAHCTBE.

1.17

EBknngoBbl 1
YHUTapHbIE
npocTpaHcTBa

EBKNMOOBLI 1 yHUTapHbIE BEKTOPHbLIE MPOCTPAHCTBA.
[nuvHa BekTOpa, yron mexay Bektopamu. HepaBeHCTBO
Kowwuun-

ByHsikoBckoro. OpToHOpMUpoBaHHbIe Baswncel. [Npouecc
opTtoroHanusauuu 'pama-LUmuaTa. Onpegenntens
Npama. OpToroHanbHoe gononHeHune. MNpoekums BekTopa
Ha nognpocTpaHcTBo. M3omopduram eBKNNAOBbLIX U
YHUTapPHbIX NPOCTPAHCTB. JIMHElHbIe PyHKLMOHArbI.
ConpsixeHHoe npocTpaHcTBO. ConpsbkeHHbIN 6asunc.




JInHenHbIN onepaTop, CONPSXXEHHbIN K AaHHOMY.
CvMMeTpUYECKNE 1 3PMUTOBbLI JIMHENHBIE ONEpPaTopbl, UX
cnekTp. CywecrBoBaHne cOGCTBEHHOIO
OpTOHOpPMUpOBaHHOro 6asnca. OpToroHarnbHble U
YHUTapHbIE NMMHENHBLIE OnepaTopbl, KAHOHUYeCKU 6asnc
ansa Hux. PasnoxeHue HEBbIPOXOEHHOrO NMNMHENHOMO
onepaTopa B NpounsBeaeHne NOoNOXNTENBHOMo 1
nsomeTpuyeckoro oneparopa. lNpuseneHune
KBagpaTU4YHON (3pMUTOBON) POPMBbI K

rnaBHbIM OCSAM.

1.18

AdduHHBbIE
NpPOCTpPaHCTBa U
adppuHHbIE
oTobpaxeHus

AdduHHBLIE 1 addPUHHBIE EBKNNAOBLI NPOCTPaHCTBA.
Cuctembl koopauHart. MNMnockoctn B adpnHHOM
NpPOCTpaHCTBe, Cnocobbl MX 3aaaHns. PacctosiHne mexay
TOYKaMK eBKNMAOBa NPOCTPaHCTBA. PaccTosiHue OT ToYKu
Ao nnockoctn. O6bem B €BKIMOOBOM MPOCTPAHCTBE.
O61beM napannenenvnena v onpegenuTens pama.
AdpurHHBbIE OTOBPaxeHus, UX 3anncb B KOOpANHaTaXx.
PasznoxeHune adpcpmHHOro npeobpasoBaHus B
npounssefeHve cagura u npeobpasoBaHus,
OCTaBrAIOLLEro Ha MecTe TOYKY. [eoMeTpUYECKUin CMbICH
onpegenutens acdpdunHHoro npeobpasoBaHus. [BmxeHus
eBKNnaoBa npocTpaHcTea. Knaccndumkaunsa aBuxeHun.
KBagpukm (rmnepnoBepxHOCTN BTOPOro Nopsiaka) B
adhduHHOM npocTpaHcTBe. Knaccudumkauusa ksagpuk B
adprHHOM 1 eBKNUAO0BOWN reomeTpusax. HeBbIpoXaeHHbIe
LUeHTpanbHble KBaapuku. KaHoHMYeckue n
LUUNUHAPUYECKNE KBaAPUIKN.

AcumnToTnyeckue HanpaeneHus. feomeTpuyeckne
CBOWCTBA rnaBHbIX OCEN annuncouaa.

1.19

MpoekTnBHbLIE
npocTpaHcTBa

[MpoeKkTMBHOE NPOCTPAHCTBO NPOU3BOSTLHOM
pa3mMepHOCTH, pa3nunyHsle mogenun. OgHopoaHble
KoopanHatbl. ArHHbIE KapTbl MPOEKTUBHOMO
npocTpaHcTBa. [1poekTuBHbIE

npeobpasoBaHns U NpoekTMBHas rpynna. Keagpukm B
NPOEKTVBHOM MPOCTPAHCTBE, X Krnaccudmkaums

1.20

TeH30pbl

TeH3opbl. 3an1cb TEH30pOB B koopauHaTax. MiameHeHne
KO3(ppnLMEHTOB TEH30pa NpY NEPEXOAE K OPYroMy
0asucy. Onepaunm Hag TeH3opamu (CNoXeHne n
yMHOXeHune). CeepTka

TeH3opa. CUMMeTpUYECKME U KOCOCUMMETPUYECKNE
TeH3opbl. Onepauum CMMMETPUPOBaHNS U
anbTEPHUPOBAHMS.

2. [l[pakmu4eckue 3aHsImusi
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Cuctembl NIMHENHBIX
ypaBHeHUn (MeToa
[aycca)

CucTeMbl NIMHENHBIX YPaBHEHWUI U MaTpULbI.
CryneH4aTble CUCTEMbI NIMHENHBIX YPaBHEHWUNA.
OKBMBanNEeHTHbIE CUCTEMbI JIMHENHbIX YpaBHeHUn. MeToa
"aycca peleHns cuctemM NMUHENHbIX YpPaBHEHWI.

2.2

[NepecTaHoOBKN U
NoACTaHOBKM

lMepecTaHoBKWN. YeTHOCTb NepecTaHoOBKK. TpaHCno3nLmnn
nepectaHoBKW. [lepexon oT ogHOM NepecTaHOBKM K
Apyron npu noMoLLm TpaHcnosuuuin. ismeHeHune
YETHOCTW NEPECTAHOBKN MPU TPAHCMO3NLUN.
NopcTtaHoBKN. YeTHOCTb NOACTAHOBKM.

YMCro YETHbIX MOACTaHOBOK.

2.3

Onpepenutenun

Onpeaenutenn matpuy, 2-ro n 3-ro nopsigka. lNpaeuno
Kpamepa. Onpegenutenu maTpuu, N-ro nopsiaka.
CeoricTtBa onpegenutenen. CBoncTea onpeaennrtenen,
CBS13aHHbIE C NIMHEHON KOMBUHALMEN CTPOK U
TpaHcnoHnpoBaHuem. MuHopbl k-ro nopsiaka. Teopema
Jlannaca. Pa3noxeHne onpegenurernsi No CTPoke.
MeToabl BeluncrieHns onpeaenutenen. lNpasuno
Kpamepa peLueHns cuctem n ypaBHEHUI C N
HEN3BECTHbIMMU.

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=

,El,pere nogxoabl K NOCTPOEHUK Teopumn onpep,enMTeneVl

2.4

MpocTtpaHcTBO R"

KoopauHaTHoe BekTopHOe npocTpaHcTBo Rn. JInHelHas
3aBUCUMOCTb CUCTEMbI BEKTOPOB. basnc u paHr cuctemsl
BEKTOPOB. OKBUBANEHTHbIE CUCTEMbI BEKTOPOB.
MoagnpocTtpaHcTBo. basnc noanpocTpaHCcTBa.

2.5

PaHr maTtpuupl

PaHr maTtpuubl. MeTog okanmnsioLwmx MMHOPOB.
HaxoxgeHne paHra maTpuubl 1 6a3uca cuctemsl
BEKTOPOB NPV MOMOLLM 3NIEMEHTaPHbLIX NPeobpa3oBaHuUii.
[ononHeHne NMHENHO HE3aBUCUMbIX CUCTEM BEKTOPOB
no 6asuca.

2.6

CucteMbl NIMHENHbIX
ypaBHEHUI (paHr
MaTpuLbl)

KpuTepru COBMECTHOCTU CUCTEMBI NNHENHBIX YpaBHEHUI
B TepMUMHax paHra matpuu. O6obLueHne npasuna
Kpamepa Ha cucTeMbl m fIMHENHBIX YPaBHEHWI C N
HENU3BECTHLIMW.

CTpyKkTypa MHOXeCTBa peLleHnA O4HOPOAHON U
HEeOQHOPOAHOW CUCTEM FIMHENHBIX YPaBHEHWM.
dyHOaMeHTanbHas cuctema peLleHuin.

2.7

Hencteus ¢
mMaTpulamu.
O6partHasa maTpuua.

OerictBua ¢ matpuuamn. Onpegenutens NponsBeaeHns
maTpul. MaTpuyHble ypaBHeHus. O6paTHas maTtpuua.
CaoicTtBa obpaTHoi MaTpuubl. HaxoxaeHne obpaTHOM
MaTpuLbl METOAOM 3fIEMEHTaPHbLIX NpeobpasoBaHUi.
MpaBuno Kpamepa. PasnoxeHne matpuy,. PaHr cymmbl 1
npoussegeHne MaTpuu.

2.8

pynnbl n
roMoMopU3Mbl

Anrebpanyeckue cTpykTypbl. Buabl anrebpanyeckmx
CcTpykTyp. pynnbl. PaspewimmocTb ypaBHEHNI B
nonyrpynne.

N3omopdmnambl 1 romomopcunamel anrebpanyeckmx
cTpykTyp. CBonicTtBa romomopcmamoB. Noarpynnbi.
KoHcTpyupoBaHue nogrpynn. OnucaHne Bcex noarpynn
rpynnbl Z. Unknnyeckaa rpynna. PasnoxeHue rpynnbl no
nogrpynne. Teopema JlarpaHxa. ®aktoprpynna. Teopema
Kenw.

2.9

Konbua

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

2.10

KomnnekcHble yncna

TpuroHomeTpuryeckass bopMa KOMMIIEKCHOrO Yucha.
YMHOXeHWe, AeneHne, BO3BEAEHNE B CTEMEHDb U
N3BrieYeHne KOpHsi KOMMNIEKCHbIX YMcen B
TpUroHomeTpuyeckon dopme. INpynna KopHen 13
eanHUUbI.

211

MHoro4neHb! oT
OLHOW NepemMeHHom

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

MHorounieHa. CBsi3b KOPHEN MHOrouYneHa ¢ genurensmm
nepsBon cteneHn. Yncrno KopHen MHorovneHa Hag
obnacTbto yenoctHocTn. CoBnageHne noaxonos K
NMOHATUIO MHOroYNeHa Hag 6eckoHeYHon obnacTbio
LernocTHOCTU. KpaTHOCTb KOPHSA MHOrouYrieHa.
PasnoxeHne Ha MHOXWUTENWN Hag 00NacTbio LIENOCTHOCTMU.
PasnoxeHne MHoOroyneHa no cTeneHsm AByyrneHa X-C
MponssogHasa MHoroyneHa. MNoHmkeHne KpaTHOCTU KOPHS
npv anddepeHumnpoBaHnn. Popmyna Tennopa.
MHorouneHa Hag anrebpanyeckn 3aMKHyTbIMU NOMSIMU.
OcHoBHas Teopema anrebpbl. Popmynsl BueTa.
MHorouneHbl Hag Nnonem OenNCTBUTENbHbIX YMCer.
PauynoHanbHble KOPHM MHOro4YNIeHa ¢ pauuoHarnbHbIMK
KoadhumumeHTamu. ['paHnLbl KOPHEN MHOIOYNEHa.
HaxoxgeHne koHen MHorodneHoB (popmyna KapgaHo,
Teopema Abensa un Manya). Teopembl 0 ynicne
OEeNCTBUTENbHbLIX KOPHEW MHOroYneHa ¢
OencTBUTENbHbIMK KO3dhdnumneHTamun. [leneHme
MHOro4YreHa Ha MHOrO4IIeH C OCTaTKOM, HANDONbLINA
oo nenuTenbs MHOrOYITEHOB.




Anroputm EBknvaga. BsaanMHO NpocTble MHOMOYSEHbI.
PasnoxeHne MHorouneHa Ha HenpuBoAMMble Hag NOSIEM
MHOXUTENNN.

2.12

MHoro4neHb! ot
HECKOJTbKNX
nepemMeHHbIX

KonbLo MHOro4YneHoB OT HECKOSbKMX nepemMeHHbIX.
CmmmeTpmquKme MHorouneHbl. OcHoBHas Teopema
Teopum CUMMETPUYECKNX MHOIO4J1EHOB.

2.13

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTBa. JInHelHas 3aBUCMMOCTb
cucTeM BekTopoB. basnc 1 paamepHOCTb MUHERHOTO
npocTpaHcTBa. KoopanHaTel BeKTopa B 3a4aHHOM
6asuce. 13oMopd1n3M BEKTOPHBIX MPOCTPAHCTB.
N3o0mMOppHOCTb KOHEYHOMEPHBIX MPOCTPaHCTB
oAMHaKoBOW pasmepHocTW. MaTpuua nepexoga ot
ogHoro 6a3vca k gpyromy. lNpeobpasosaHune koopauHaT
BEKTOPOB Npu n3MeHeHun 6asmca. MNognpocTpaHCcTBO
BEKTOPHOro NpocTpaHcTBa. JIuHenHasa oGonoyka u paHr
cucTeMbl BEKTOPOB. MepeceyeHne un cymma
NOANPOCTPAHCTB,

npsimasi cyMmMa nognpocTpPaHCTB.

2.14

JInHelHble
oTobpaxeHus

JInHenHble 0TOOpaXeHUst BEKTOPHbIX MPOCTPaHCTB.
MaTpuua nuHenHoro otobpaxeHus. 1ameHeHne
MaTpuLbl IMHENHOrO OTOBpaXeHMs Npu nepexone K
apyrum 6asucam. [lenctensi ¢ NMHENHLIMU
oTobpaxkeHusamu. MpocTpaHCTBO NNHENHbIX
oTobpaxeHu. Agpo 1 o6pas NIMHENHOro OToBpaXeHwus,
nx pasmepHocTu. JInHeliHble onepaTopbl. O6paTHbIN
onepaTop, YCNnoBuMe CyLeCTBOBaHNS 06paTHOro
onepartopa. CobCcTBEHHLIE BEKTOPbLI U COOCTBEHHbIE
3Ha4eHus1. XapakTepmucTU4ecKkMin MHorouneH. Teopema
MamunbToHa-Kann. MHBapraHTHbIE NO4NPOCTPaHCTBA.
Kputepuii gnaroHanma3npyemMocT MaTpuLbl
NIMHEHOrO oneparopa.

2.15

*KopgaHoBa cdopma
oneparopa

KopaaHoea knetka. XKopgaHoBa matpuua. KopHeBbie
nognpocTpaHcTBa. Pa3noxeHre NpocTpaHCcTBa B NPsiMYyHO
CYMMY LIMKIMUYECKNX KOPHEBbLIX NOANPOCTPAHCTB.
Teopema 0 xopgaHOBOW HOpMarbHOW hopMe MaTpuLbl
NHENHOro

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

2.16

BunuHenHble n
KBagpaTu4yHble

dopmbl

BunuHenHble dopmbl. MaTpuua GunmHenHom opMei.
CummeTpmryecKkne n KococMMmmeTpuyeckmne bUNMHenHbIe
dopmbl. KBagpatnyHble doopmbl. MeToabl JlarpaHxa n
Akobn npuBegeHUsa kKBagpaTU4HON POpMBbI K
KaHOHMYeckoMy Buay. 3akoH nHepumu. MonoxuternbHo
onpeaeneHHble OpPMbI.

Kputepuin Cunbaectpa. NpuBeaeHne napsbl
KBagpaTU4HbIX POPM K KAHOHUYECKOMY BUAY.
BbunuHenHble n kKBagpaTU4iHble

dOpMbl HA KOMMNIIEKCHOM MPOCTPaHCTBE.

2.17

EBknngoBbl 1
YHUTapHbIE
npocTpaHcTBa

EBKNMOOBLI 1 yHUTapHbIE BEKTOPHbLIE MPOCTPAHCTBA.
[nuHa BekTOpa, yron mMexay Bektopamu. HepaBeHCTBO
Kowwu-

ByHsikoBckoro. OpToHOpMUpoBaHHbIe Baswncekl. [Npouecc
opToroHanusaumm pama-LUmunara. Onpegenutens
'pama. OpToroHanbHoe gonosnHeHue. MNpoekunsa BekTopa
Ha NoAnpOCTPaHCTBO. N3oMophun3am eBKNMAOBLIX U
YHUTaPHbIX NPOCTPAHCTB. JIHEHbIe hyHKUMOHArbI.
ConpsixeHHoe npocTpaHcTBO. ConpspkeHHbIN 6asuc.
JInHenHbIN onepaTop, CONPSXXEHHbIN K AaHHOMY.
CviMmeTpurYeckne 1 3pMUTOBbI JIMHENHBIE ONEPATOpbI, UX
cnekTp. CywectBoBaHne cO6CTBEHHOIO
OpPTOHOPMMpPOBaHHOro Basnca. OpToroHasnbHbIE U
YHUTapHbIE NMMHENHBIE OnepaTopbl, KAHOHNYECKMI 6asnc




Ans HMX. PasnoXeHne HeBbIPOXOEHHOTO NMMHENHOTO
onepaTopa B NPON3BeAEHME MONOXUTENBHOMO U
n3omMeTpuyeckoro oneparopa. lNpuBegeHne
KBagpaTU4HON (3pMUTOBON) OOPMBbI K

rMaBHbIM OCSIM.

2.18 | AdduHHBbIE AdduHHBLIE 1 addDUHHBIE EBKNNAOBLI NPOCTPaHCTBA.
npocTpaHcTBa U Cuctembl koopauHart. nockoctn B adoUHHOM
adpPUHHbIE NpocTpaHCcTBe, cnocobbl X 3agaHus. PacctosiHue mexay
oTobOpaXxeHus TOYKaMn eBKNMAOBa NPOCTpaHCTBA. PaccTosiHue oT TOYKM

Ao nnockoctu. O6bem B €BKMMOAOBOM MPOCTPAHCTBE.
O6beM napannenenvnega n onpegenutens pama.
AdpurHHBbIE OTOBPaxeHus, NX 3anncb B KoopAUHaTax.
PasznoxeHune adpcpmHHOro npeobpasoBaHus B
npounsBefeHve cagura u npeobpasoBaHus,
OCTaBAIOLLEro Ha MecTe TOYKy. [eoMeTprUYEeCKUin CMbICH
onpegenutens agpduHHoro npeobpasoBanust. [BUKEHUS
eBKNnaoBa npocTtpaHcTea. Knaccudmkaumnsa ABMKEHUN.
KBagpuviku (runepnoBepxXHOCTU BTOPOro nopsgka) B
adhduHHOM npocTpaHcTBe. Knaccudumkauusa ksagpuk B
adprHHONM 1 eBKNUZ0BOWN reomeTpusax. HeBbIpoXaeHHbIe
LeHTpanbHble kBagpukn. KaHoHnyeckne n
LMNMHAPUYECKNE KBAOPUKN.

AcumnToTU4YeCckue HanpaeneHus. freomeTpuyeckmne
CBOWCTBA rMaBHbIX 0Cen annuncounaa.

2.19 | lNpoekTuBHbIE [MpoeKkTMBHOE NPOCTPAHCTBO NPOU3BOSTLHOM
npocTpaHcTBa pasMepHOCTU, pasnuyHble mogenun. OgHopoaHble
koopauHatbl. AQPUHHbIE KapTbl MPOEKTUBHOIO
npocTpaHcTBa. [1poekTuBHbIE

npeobpasoBaHns U NPoeKTUBHas rpynna. Ksagpukm B
NPOEKTMBHOM NPOCTPaHCTBE, UX Knaccudmkaums

2.20 | TeH3opsbl TeH3opbl. 3anMcb TEH30POB B koopauHaTax. MiameHeHne
KO3hhnLmMeHTOB TEH30pa NpY NEPEXOAE K APYrOoMy
©asucy. Onepaunm Hag TeH3opamu (CNOXeHne n
yMHOXeHune). CeepTka

TeH3opa. CUMMETpUYECKME U KOCOCUMMETPUYECKNE
TeH3opbl. Onepauum CMMMETPUPOBaHNS U
anbTEPHUPOBAHMS.

13.2 Pa3sgenbl AMcUuMniuHbl U BUObI 3aHATUN:

Bugbl 3aHsaTMI (4acoB)
Ne HanmeHoBaHWe TeMb CamMocTosTenb-
n/n (pasgena) gucumnivHbI Jlekumm | Mpaktnyeckne | JlabopatopHble Hasi paGoTa Bcero

1. Cuctembl TMHEMHBIX 4 4 ) 10 18
ypaBHeHun (meTog Maycca)

2. [NepecTaHoOBKN K 4 4 - 7 15
NoaCTaHOBKM

3. Onpegenutenu 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
ypaBHEHUN (paHr MaTpuubl)

7. [encteusa ¢ matpmuamu. 8 6 - 12 26
O6paTtHasa maTtpuua.

8. ["pynnbl 1 roMOMOPAOU3MBbI. 10 8 - 15 33

9. Konbua. 2 4 - 8 14

10. KomnnekcHble Yncna 4 6 - 15 25

11. MHoro4yneHbl oT ogHon 14 10 - 10 34
nepemMeHHomn

12. MHorouneHbl OT HECKOMbKMX 2 4 - 8 14
nepeMeHHbIX

13. BekTopHble NpocTpaHCcTBa 10 8 - 15 33




14. JIvHenHble oTobpaXkeHns 8 8 - 15 31

15. *KoppaHoBa copma 6 4 - 10 20
onepaTopa

16. BunuHenHble n 8 6 - 10 24
KBagpaTtuyHble opMmbl

17. EBKNMOoBbI N yHUTapHbIE 16 11 - 10 37
npocTpaHcTBa

18. AdduHHEIE NpoCcTpaHCcTBa U 12 3 - 8 22
adprHHbIE OTOOpaXeHUs

19. [MpoeKTUBHbIE NPOCTPaHCTBa 4 0 - 8 12

20. TeHsopbl 4 4 - 10 18
Ok3ameH 72
Wroro: 136 118 - 214 540

14. MeToan4yeckue ykasaHmsa Ans odoyyarowmxcs no 0CBOEHUIO AUCLUMNIIUHDI

B npouecce npenogasaHus AUCUMMAMHBI UCMOMNb3YKOTCA Takne Buabl ydebHoW paboThbl, Kak
NeKkunKn, npakTuyeckue 3aHATUS, a Takke pasnnyHble BUAbl CaMOCTOATESIbHOWM paboThbl
oby4aromxcd, Ha kotopyt oteoamtcs 80 4acoB B nepBoM cemectpe 134 yaca BO BTOPOM
cemectpe. CamoctodatenbHasa y4ebHaa AeATenbHOCTb CTYAEeHTOB No AucumninuHe «Anrebpa»
npegnonaraeT u3yvyeHWe peKkoMeHAyeMow npenofasartenieM nuTepaTtypbl MO  BOMpocam
NPaKTU4YECKNX 3aHATUA, CaMOCTOSTENIbHOE OCBOEHME MOHATUWHOrO annapaTta UM MOAroTOBKY K
TEKyLWNM aTTecTtaumsam (KOHTPOsfbHOW paboTe M BbIMNOSIHEHUIO MpPaKTUYEeCKUX 3adaHun). Ha
NeKUMnaxX pacckasblBaeTCs TEOPETUYECKUA MaTepuarn, Ha MNPaKTUYECKUX 3aHATUSAX peLuatoTcs
npumMepbl N0 TEOPETUYECKOMY MaTepuany, NPOYMTaHHOMY Ha NeKUUsX.

Mpn wu3yyeHun kypca «Anrebpa» oby4vaowmmca crnegyet BHUMAaTENbHO CriywaTtb U
KOHCMNEeKTMpoBaTb MaTepuar, usnaraembli Ha ayguTOPHbIX 3aHATUAX. Bonpocbl ayauTOpHbIX
3aHATUN OOCYXOAlTCA Ha 3aHATMAX B BMAE YCTHOMO OnNpoca — WHAMBUAOYaNbHOTO W
hbpoHTanbHOro. B xoae ycTHOro onpoca BbISIBMSIOTCA AeTanu, KOTopble MO KakuM-TO NpudnHam
oKasanucb HeJOCTaTOYHO OCMbICNIEHHBbIMWU CTyAeHTaMu B Xo4e YY4eOHbIX 3aHATUIA. TeM camMbiM
ONpOC BbINOSIHAET BaXHenwue oby4varolLyto, pPa3BUBAIOLLYIO U KOPPEKTUPYIOLLYH (YHKLMK,
Nno3BonseT CTyadeHTam y4decTb HegopaboTkm u wmsbexaTb MX NpU NOAroToBKe K 3advety wu
3K3aMeHy.

Bce BbInonHseMble CTygeHTaMu CaMOCTOSATENbHO 3afaHus  (BbINOSIHEHWE KOHTPOSIbHOW
paboTbl) nognexar nocrnegylolwen npoBepke npenogasatenem. PesynbTaTbl TeKyLMX
aTTecTauMn y4ymTbiBalOTCA MpenofasaTtenemM npu nNpoBeAeHUM MNPOMEXYTOYHOW aTTecTauuu
(3a4éTa 1 ak3ameHa). [Ina NOHMMaHUA U KAa4eCTBEHHOrO YCBOEHUS npeagmMeTa pekomMeHOyeTcs
crnepayoLlas nocrnenosaTeflbHOCTb 4ENCTBUN.

1. MNocne kaxgon nekuun cTyaeHTam pekoMeHayeTcs nogpobHO pasobpaTb NPOYUTAHHBLIN
TeopeTuU4eckun matepuar, BblydnTb BCe onpeaernieHns n opMynmpoBkM TeopeMm, pasobpaTtb
npuMepbl, peleHHble Ha nekumn. [lepen cnefywowen nekumn obsi3aTenbHO NOBTOPUTH
MaTepuan npegblayLen nekumu.

2. lMpn nogroToBke K MNPaKTUY4ECKUM 3aHATUSM MOBTOPUTH OCHOBHbIE MOHATMS MO Temawm,
n3yuntb npumepsbl. Pewwas 3agaydn, npeaBapuTenibHO NOHATb, KAKOWM TEOPETUYECKUA MaTepuan
HY)XHO ucnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE penTb
npakTuyeckue 3agaqw.

3. Bce Heobxogmmble aonst yCBOEHMS Kypca MaTepuanbl pa3MeLleHbl Takke Ha cante
dakynbTeTa https://math.vsu.ru/wp/?page_id=937.

15. NMepevyeHb OCHOBHOM U [OMNOJIHUTENIbHOMN NUTEpPATYPbIl, PECYPCOB UHTEPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLIMNIIUHDI:

a) OCHOBHasd nuteparypa:
Ne n/n NcTOoYHKK
1 KoctpuknH A.N. BeepgeHne B anrebpy : y4eb. ans By3oB : B 3 4./ A.N.KocTpukuH.-M.:



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

dusmatnut, 2009.-4.1. OcHoBbI anrebpsbl. — 271 c.

Kypow A.l'. Kypc Bbicwen anrebpbl: y4eb. ans cTygeHToB By30B, 06y4. MO cneumanbHOCTAM

2 “‘MaTtematuka”, “NpuknagHas matemaTtuka”/ A.l.Kypow.-Cr16.: JlaHb, 2007. — 560 c.
https://lanbook.lib.vsu.ru/books/element.php?pll_id=527
dapgpnees [O.K. Jlekumm no anrebpe: yyeb. nocobue pana Bysos/ [O.K.dappees.-Cl6.:
3 J1laHnb,2007.— 416 c.

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

6) QonoNHUTENbHAsA NUTepaTypa:

Ne n/n M CTOYHNMK

4 KoctpuknH A.N. Beepgenne B anrebpy : y4eb6. ana By3oB : B 3 4./ A.N.KocTpukuH.-M.:
Pusmatnut, 2000.-4.3. OcHOBHbIE CTPYKTYpbl anrebpbl. — 272 C.

5 Bopesny 3. U. Onpegenutenu n matpuubl : y4ebHoe nocobue / 3.U. bopesny .— UN3a. 4-e,
ctep. — CI16. [n gp.] : Jlanb, 2004 .— 183, [1] c.
Beknemuwena J1.A. COOpHMK 3adad No aHanUTUYeCcKoOW reomeTpum U NUHEenHon anrebpe:

6 y4eb. nocobue ansa cryaeHToB By3os/ J1.A.Beknemuwesa, A.FO.MeTtposuun, H.A,Yy6apos.-M.:
Hayka, 1987.- 494 c.
Mpockypsikos N.B. CH6opHMK 3agad no nvHenHon anrebpe: yy4eb. nocobuve ona CTyOeHTOB

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

8 cneunanbHocTh "lMpuknagHaa matematumka" / B. A. Vinbuh, 3. I. MNo3Hak .— W3g. 6-e, ctep. —
M. : dusmartnur, 2004 .— 278 c.
®epnopuyk B. B. Kypc aHanntuyeckon reomeTpum u nuHenHom anrebpsbl : YyebHoe nocobue

9 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. JlnuHenHas anrebpa n guddepeHumansHas reomeTpus : YuebHoe nocobue

10 Ons cTygd. By30B, 06y4.no cneumansHocty "MaTtematuka" / M.M. MNMocTtHukos .— M. : "Hayka"
mas. peg. duns.-mat. nuT-pbl, 1979 .— 311,[1]c.
MocTtHukoB M. M.JlnHeHas anrebpa : YyebHoe nocobue ang ctyd. By3oB, 06y4.no

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

12 Wwunoe I'. E.MaTtematuyeckuin aHanua : KoHe4HOMEpPHbIE NMHENHbIE NPOCTPaHCTBa: Yueb.
nocobue gnsa ctyg.yH-to .— M. : Hayka: duamarnnt, 1969 .— 432 c.

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

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

15 Xanmouu .. KoHe4yHOMepHbIe BEKTOPHbIE NpocTpaHcTea / . Xanmow ; nep. ¢ aHrn. 4.0.
Bopucosa, [J.A. Pankosa .— M. : dusmatnut, 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 anredpe : yyebHoe nocobue / X.[. Mikpamos ; noa
pea. B.B. BoeeognHa .— U3ga. 2-e, ucnp. — CI16 ; M. ; KpacHogap : JlaHb, 2006 .— 319 c.

18 Anrebpa un Teopua uucen: metond. ykasaHua ana cryg. 1 kypca mat. dak./ CcocT.
H.M.BnusHsikos, B.®.Cy660TuH.-BopoHex : BI'Y, 1990.-4.1.- 22 c.

19 Anrebpa un Teopua uucen: metond. ykasaHua ana cryg. 1 kypca mat. dhak./ cocT.
H.M.BnusHsikos, B.®.Cy660TurH.-BopoHex : BI'Y, 1990.-4.11.- 22 c.

20 Anrebpa un Teopus uucen: meTogd. YykasaHus Ansa cryga. 1 kypca wmat. ¢ak./ CcocT.
H.M.BnusHskos, B.®.Cy660TurH.-BopoHex : BI'Y, 1990.-4.11l.- 15 c.

21 Anrebpa u Teopus uucen: meToq. YykasanHus ang cryg. 1 Kypca wmat. dak./ cocT.
H.M.BnusHskos, B.®.Cy660TurH.-BopoHex : BI'Y, 1990.-4.1V.- 23 c.

29 Anrebpa u Teopua uucen: MeTon. ykasaHua ana cryg. 1 Kkypca wmart. ak./ cocrT.
H.M.Bnu3sHsikos, B.®.Cy660TurH.-BopoHex : BI'Y, 1990.-4.V.- 20 c.

23 Anrebpa u Teopua uucen: metond. ykasaHua ana cryg. 1 kypca mat. dak./ CcocT.

H.M.BnusHsikos B.®.Cy660T1H.-BopoHex : BI'Y, 1990.-4.VI.- 15 c.




KomnnekcHble 4ucna: metoA. YKa3aHna AOna CrtyaeHToB 1 KypCa Mart. d)aK./ COCT.

24 H.M.Bbnunsnsakos. — BopoHex: BI'Y, 1995.- 20 c.

o5 OnemMeHTbl TEOPMN MHOXECTB : yd4ebHO-MeToauveckoe nocobue gns By3oB / BopoHex. roc.
YH-T; cocT. H.M. BrninsHsakos .— BopoHex : ML BI'Y, 2008 .— 46 c.
MpockypsikoB WN.B. C6opHuK 3agay no nuHenHon anrebpe: yy4eb. nocobue ana cTtyaeHToB

26 duanko-maT. cneymnanoHocten By3os / W.B.lMpockypsikoB.-M.: J1ab. 6a3oBbix 3HaHun, 2002. —
382 c.

27 dappees [.K. 3agaun no Bbicwen anrebpe: yyeb. nocobre ona cTtyaeHToB BY30B, 06y4. no

maT. cneyunansHocTam/ [.K.®agaees, N.C.ComuHckuii.-Cl10.: Jlanb, 2004.-287 c.

B) MH(DOPMALMOHHBIE 3NEKTPOHHO-06pa3oBaTerbHbIE PECYPChI:

Ne n/n NCcTOYHMK

28 http://Mmww.lib.vsu.ru- OnekTpoHHbIN kKaTanor 3HB BI'Y

29 https://lanbook.lib.vsu.ru- AnekTpoHHO-6MbNMoTeYHas cuctema nsgatenscrea «JlaHby
30 https://math.vsu.ru/wp/?page _id=937 — CanT pakynbTeTa

16. NMepeyeHb y4eOHO-MeTOANYECKOrO 06ecnevYeHns Afsi CaMOCTOATENIbHOU paboThbl:

Ne n/n NcTOYHMK

1 KoctpukmH A.W. Beegenue B anrebpy : y4eb. ansa BysoB : B 3 4./ A.MN.KOCTpuKuH.-M.:
®uamatnut, 2000.-4.3. OcHoBHbIE CTPYKTYpbI anrebpbl. — 272 c.
Bopesuy 3. L. Onpegenutenn n matpuubl : y4ebHoe nocobue / 3.. bopesuy .— N3a. 4-e,
ctep. — CI16. [n gp.] : JlaHb, 2004 .— 183, [1] c.
Beknemuwesa J1.A. COOpHUK 3agay MO aHanNMTMYECKON reoMeTpunm U nuHenHon anrebpe:
3 y4eb. nocobue ansa cryaeHTtoB By308B/ JI.A.Beknemuwesa, A.FO.MNeTposun, H.A,Yybapos.-M.:
Hayka, 1987.- 494 c.
MpockypsikoB N.B. C6opHMK 3agav no nvHenHon amnrebpe: yyeb. nocobue ond CTydeHTOB

2

4 dumsmko-maT. cneumanbHocTen By3oB / V.B.lMpockypskos.-M.: JTab. 6a3oBbix 3HaHuin, 2002. —
382 c.
UnbuH B. A. JluHenHas anrebpa : y4ebHuk gns ctyq. ¢ous. cneumanbHOCTeEN n

5 cneunanbHocTh "lMpuknagHaa matematuka" / B. A. Uinbuh, 3. I. MNo3Hak .— W3a. 6-e, ctep. —

M. : dusmaTtnut, 2004 .— 278 c.

degopuyk B. B. Kypc aHanuTtuyeckon reometpmm un nnHenHon anrebpol : YyebHoe nocobue
6 Ons CTyd. Mex.-maT. crneumanbHocTen yH-ToB / B. B. ®degopuyk .— 2-e n3a., ncnp. — M. :
WN3g-so HU SHAC, 2001 .— 327, [1] c.

MocTtHukoB M. M. JlnHenHas anrebpa n gauddepeHumansHas reomeTpus : YuyebHoe nocobue
7 Ons cTyd. By30B, 06y4.no cneumansHoctn "MaTtematuka" / M.M. MNMocTtHukos .— M. : "Hayka"
maB. peg. duns.-mat. nuT-pbl, 1979 — 311,[1]c.

MonoxeHne 06 opraHn3aumm camocTosiITeNbHON paboTbl oby4yatoLwmnxcs B BopoHexckom
rocyaapCTBEHHOM YHUBEpCUTETE

17. WHdoOpMaUMOHHbLIE TEeXHONIOrMu, MUcCnosnb3yemMble Ans peanu3auum  y4eOHom
AUCLUUNIUHBLI, BKNOYasa nporpamMmMmHoe obGecneyeHue v MHEPOpPMaLUOHHO-CNpPaBOYHbIe
CUCTEMbI:

AucumnnuHa MoxeT peanu3oBbiBaTbCA C NPUMEHEHUEM AUCTaHUMOHHBIX obpasoBaTeribHbIX
TEXHOSOMMN, Hanpumep, Ha nnartgopme «ONEKTPOHHbIN yHUBepcuUTeT BIry»
(https://edu.vsu.ru/course/view.php?id=11169,_https://edu.vsu.ru/course/view.php?id=11387).

lMepeyeHb HeobGxoaMMOro nporpammMHoOro obecnedeHus: onepaunoHHas cuctema Windows mnm
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3sep Mozilla Firefox, Opera nnn
Internet.

18. MaTepuanbHO-TEXHUYECKOE obecneyeHMe AUCLUNIIUHDI:

CneuunanunsnpoBaHHasa mebenb.

[na camocTosiTenbHOM paboTbl NCNOMb3YETCA KIAacC C KOMMbOTEPHOW TEXHUKOW, OCHALLEHHbIN
HeobXxoQMMbIM MNPOrpaMMHbIM  ObecrneyeHneM, SNEKTPOHHbIMKM y4eBHbIMM nocobusamn


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=

3aKoHogaTeNbHO - NPaBOBOM M HOPMAaTUBHOM MOMCKOBOWM CUCTEMOW, MMEIOLINN BbIXOA4 B
rnobanbHyto ceTb.

19. ®OHA OLEHOYHbIX CPEeaAcTB:
OueHoYHbIe cpeaAcTBa ANA NpoBeAeHUs TeKyLEeNn U MPOMEXYTOYHOM aTTecTauum

Mopsigok

OLeHKM

OCBOEHUA

oby4atomnmmcs

y4yebHoro

cogepXXaHmem cnegyrunx pasgesnios oNCUUNNINHbILL

maTepuana

onpepgensercsa

NHaukaTop(bl)

Ne | HanmeHoBaHue pasgena | KomneTteHums(
JOCTWXKEeHUs OueHouHble cpeacTea
n/m | gucumniuHel (Moayns) n) KOMNETEHLIN
CucteMbl NMNHENHbIX OMK-1 OMK-1.1. OMK-1.2 JomaluHne 3aganHus,
1 ypaBHeHuin (MeToz VK-1 ' yKl 1 - KOHTpoOrsbHas paboTa
"aycca) ' Ne 1
> [MepecTaHOBKN K OlK-1, Ofl1K-1.1, Ol1K-1.2, flomatunme 3a,u,agm;|,
NoOACTaHOBKN YK-1 YK-1.1 E?)H,IT ponbHas pabota
OMK-1 OrMK-1.2, OMNK-1.3 fomalukue 3ananus,
3 Onpegenutenu VK-1 ' y|<1 5 - KOHTponbHas paboTa
) Ne 1
MpocTtpaHcTBo R" OMK-1 OMK-1.1. OMK-1.2 JomaluHne 3agaHus,
4 VK-1 ' OHK-.1 3 VK-1 1 ! KOHTponbHas paboTa
Y ' Ne 1
PaHr matpuubl OMK-1 OMK-1.1 JomaluHune 3agaHus,
5 VK-1 ! Vil 1 KOHTponbHas paboTa
' Ne 1
Cucrtembl NINHENHbIX OMK-1 OMK-1.1. OMK-1.2 JJomaluHune 3agaHus,
6 ypaBHEHWI (paHr VK-1 ' yKl 5 e KOHTponbHasi paboTa
MaTpuubl) ' Ne 1
Hencteusa c matpmyamn. OMK-1 OMK-1.1. OMK-1.2 JJomaluHune 3agaHus,
7 O6paTHada maTpuua. VK-1 ' yK-1. 1’ VK-1 2‘ ' KOHTponbHasi paboTa
n ' Ne 1
pynnbl n OMK-1 OMK-1.1. OMK-1.2 JomaluHmne 3agaHus,
8 roMoMOopn3mbI. VK-1 ' y.K’—l 1 ' KOHTponbHasi paboTa
' Ne 1
Konbua. OMK-1 OMK-1.1. OMK-1.2 JomaluHmne 3agaHus,
9 VK-1 ! YKl 1 e KOHTponbHasi paboTa
' Ne 1
KomnnekcHble yncna OMK-1 OMK-1.1. OMK-1.2 JlomaluHmne 3agaHus,
10 VK-1 ' YKl 1 " KOHTponbHasi paboTa
' Ne 1
MHoro4neHsl oT 0gHON OMK-1 OMK-1.1. OMK-1.2 JJomaluHmne 3agaHus,
11 nepemMeHHomn VK-1 ! YKl 1 - KOHTponbHasi paboTa
' Ne 2
MHorouneHbl ot OMK-1 OMK-1.1. OMK-1.2 JlomaluHmne 3agaHus,
12 HEeCKOIbKUX VK-1 ' YKl 1 - KOHTponbHasi paboTa
nepemMeHHbIX ' Ne 2
BekTopHble OMK-1 OMK-1.2. OMK-1.3 HomaluHune 3apaHus,
13 NpPOCTpaHCTBa VK-1 ' YKl > Y KOHTponbHasi paboTa
' Ne 2
JINHenHble [omaluHne 3aganHus,
14 oTo6paxeHust OJ,-IK}fil’ Oor|§|<111 304,-:5 '11'12’ KOHTpOrbHas paboTa
" ' Ne 2
*KoppaHoBa copma : : JomallHue 3agaHus,
15 ornepartopa O>I/'IK}§11, YK-?H1K§}}.<%1 > KOHTponbHasi paboTa

Ne 2




BununHenHbie n OMK-1, OMK-1.1, OMK-1.2, [JomaluHne 3aganHus,
16 KBagpaTuiHble hopMbl VK-1 YK-1.2 EOH;DOJ‘IbHaH paboTta
(o]
. EBkNnaoBbI U OMK-1, OMK-1.1, OMK-1.2, [omaluHne 3aganHus,
YHUTapHble VK-1 VK11 YK-1.2 KOHTponbHasa paboTta
NpoCTpaHCTBa ’ Ne 3
AddUHHbIE JomallHue 3agaHus,
18 npocTpaHcTBa n Or1K-1, Orl1K-1.1, OlK-1.2 KOHTponbHasa paboTta
adPUHHbIE YK-1 YK-1.2 Ne 3
oTOOpaxeHus
MpoeKkTuBHbLIE OMK-1, OMK-1.1, OMK-1.2, JomaluHne 3aganHus,
19 npocTpaHCcTBa VK-1 VK-1.1 EOH:;'pOﬂbHaﬂ paboTa
[o]
o| ot | omeis oz, | Honene s
YK-1 YK-1.1 Ne 3
lMpomexyToyHas aTTecTauus 3aueT BbICcTaBnseTCA
dopma KOHTpONA — 3a4éT npu ycnewHon caave
KOHTPOJIbHbIX paboT
MpomexyToyHasa aTTecTaums lMepeyeHb BONPOCOB K
dopma KOHTPONS - 3K3aMeH 3K3ameHy

20. TunoBble OLEHO4YHble CcpeAcTBa M MeToAMYeCKUe mMaTepuanbl, onpegensmwowme
npoueaypbl OeHUMBaHUA

20.1. TeKywmn KOHTPOSb ycneBaemMocTu

KoHTponb ycneBaemocTu Mo AUCUMNIIMHE OCYLLECTBNAETCA C MOMOLLbIO  CcregyroLwmnx
OLEHOYHbIX CPeacTB:
HdomawHue 3adaHusi:

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

MpockypsikoB W.B. C6GopHMK 3agjady no nuHenHonm anrebpe : yyeb. nocobue / 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

[1lo meme 2. [lepecmaHo8KuU U NodcmaHo8KuU

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

3apganua 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. nocobue / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apaHna NeNe 726-732

[lo meme 5. PaH2 Mampuubl

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

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

[To meme 6. Cucmembi IUHEUHbIX ypasHeHUU (paHa Mampuubl)

MpockypsikoB W.B. C6GopHMK 3agady no nuHenHom anrebpe : y4eb. nocobme / W.B.
Mpockypsakos;— CaHkT-INeTepbypr: Jlaub, 2010. — 475 c.

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




[lo meme 7. [etucmeus c mampuuamu. ObpamHasa Mampuua

MpockypsakoB W.B. COGopHuk 3agjady no nuHenHom anrebpe : yyeb. nocobue / W.B.
MpockypsakoB;— CaHkT-lNeTepbypr: Jlaub, 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

[lo meme 8. [pynrbl U 20MOMOPHU3IMbI

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

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

1o meme 9. Konbua

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

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

1o meme 10 KomnekcHble Yucra

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

3apanua NeNe 137, 143, 136, 146

1o meme 11 MHo20451eHbI 0m 0OHOU nepeMeHHoU

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

3apaHusa 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,I), 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., CommHckunn N.C. C6opHMK 3agad no Bbicwen anrebpe. yyeb. nocobue / [1.K.
dappees, N.C. CommHckun; - M., 1977. — 288 c.

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

[To meme 13 BekmopHble rnpocmpaHcmea

dappees [.K., ComuHcknn N.C. CbopHMK 3agay 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 omobpaxeHusi

dapnees [.K., ComuHckunn N.C. C6opHUMK 3agad no Bbicwen anrebpe. y4eb. nocodue / [1.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 >KopdaHoea ghopma onepamopa

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

3apanma NeNe 1090 -1104

[1lo meme 16 bunuHelHble u keadpamu4Hble hopMbl

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

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

1o meme 17 Eeknudosbl U yHumapHbIe rnpocmpaHcmea

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

3apaHna NeNe1366, 1367, 1402, 1403

1o meme 18 AgbgbuHHbIE MpocmpaHcmea u agppuHHbIE OMObpaxxeHus

MpockypsikoB W.B. C6GopHuMKk 3agady no nuHenHowm anrebpe : yyeb. nocobume / W.B.
Mpockypsakos;— CaHkT-INeTepbypr: Jlaub, 2010. — 475 c.

3apaHumsa NeNe 1175-1189, 1248-1262




[1lo meme 19 lNpoekmuegHble rnpocmpaHcmea
MpockypsakoB W.B. COOpHMK 3agjay Mo JIMHENHON
MpockypsakoB;— CaHkT-lNeTepbypr: Jlaub, 2010. — 475 c.
3apaHusa NeNe 1212,1213, 1234,1235,1224

[lo meme 20 TeH30pbI

MpockypsikoB W.B. COGOpHMK 3agjay no JNMHENHOWM
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.
3agaHma NeNe 1225-1229

anrebpe : y4eb. nocobune / W.B.

anrebpe : yyeb. nocobue / W.B.

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

MpumepHbLIN NepeYeHb 3aaay ANnst KOHTPOJNIbLHOW paboThbl Ne1:

Bapuuanr 1
1. Pempres cucremy vpaeHeHHI MeTomom [aycca

Iy + g { 2.?'_-5 t ;i.l'l =1

3.1'[ T2 I3 2.2‘| = 1

21y + 3xa Ty ry = =0

r1 210 Jry Ty = 1
2. Haittu ©CP

T — 2+ +xy=1

ry — 2T+ T3 — 3y = —1

r, — 2T+ T3+ 5y =5

3. Coeayiouyio cHCTeMy VPABHEHHI pelnTs o npaenity Kpawumepa

2r, — Tz — T3 =4
3y + dxs — 223 = 11
.'3,;-[ '2.?'3 +drg =11

1. H{].']I)'i_\.'Hi'I) '1'{“{]])(.‘_‘\.[{)“ Jlamaca, BEMHCIIHTE OIpe1e/IHTeNE MATPHITED

21 4 3 5
34050
A=13 4 5 2 1
1 5 2 4 3
L 6 0 70
5. Brancants onpeaeTHTe kL
I ] 3 In—1
ay I L Ay g
1 - ay 1y T Ay _q
] a2 a3 I
) g 1y .,

MpumMepHbLIN NepeyvYeHb 3aaauv AN KOHTPONbHOU paboTbl Ne2:




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 = V(2 29,23) = (23, T2 + 23,21 + T2 + 23), = = (21, 22, 23).

Haitru oneparopst @ + ¥, & — U, ¢¥, V.

2. B npocrpancrse R? efictsyer anneituslit onepatop ¢ no npasuiy ¢(z,, s, r3) =

(1 + 29, ¢y + 229 + 23, 21 + x3). HaiiTn ero siapo n obpas.

3. B npocrpancrse R? neiictsyer smueitnsiii oneparop ® no npasuiy ®(xy, 2o, x3)

(z1 + 229 + 23, 21 + 322 + 223, 221 + Sy + 423). Haitru oneparop @7,

MpumepHbLIN NepeYeHb 3aaay AN KOHTPONIbLHOU paboTbl Ne3:

|

2

3.

Bapunanr 1

Haitti cucreMbl JIHHEHBIX \\"[)'dlili(,‘}llllul. 3a/jaolmue JnHeiHbie HoANpocTpaH-

CTBa, HATAHYTbIe Ha CJle/IVIOUHe CUCTeMbl BEKTOPOB!

a=(1,-1,1,0),as = (1,1,0,1),a3 = (2,0,1,1).

. HaiiTu cobcrBentble 3HaueHnst 1 cOOCTBEeHHbIe BEKTODbI JIMHEHHOIo lll)(‘()()p’d'%()—

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

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

H[)ll.\lf‘ll}i}l [pouecce oproroHajusalui, nocTpouTb ()I)'I’()l'()ll‘d.'lbllblrl basuc O/~

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

NPaKTUYECKOro XapakTepa, perynsipHO OCYLLECTBIAEMYIO Ha 3aHATUSIX.
Llenb TekyLLero KoHTpons:

OnpepeneHne ypoBHSA CEHOPMUPOBAHHOCTM MNPOECCUOHANTBHBIX KOMMETEHUMA, 3HaHUN W
HaBbIKOB AEATENbHOCTM B 06nacTy 3HaHWA, n3naraemMbix B Kypce.
3apaun TekyLero KOHTPONs: NPOBECTU OLIEHNBAHNE

1.

YPOBHA OCBOEHUA TEeOopPeTUHeCKUX W1 MNpaKTU4eCKnX NMOHATUN, Hay4HbIX

NPOBEpPKYy YCBOeHUs y4vyebHoro MaTepuana

OCHOB



npodeccuoHanbHoON AeATENTbHOCTMU;

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

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

Tekylimn KOHTpOMb nNpeaHasHayeH And nNpoBepku Xxoda U KavecTBa (popmMUMpOBaHUS
KOMNeTeHUnn, CTUMynupoBaHus Yy4debHon paboTbl obyy4aemMbix W COBepPLUEHCTBOBaHUSA
MEeTOAMNKN OCBOEHMUS HOBbIX 3HaHUW. OH obecneunBaeTcs NpoBeAeHNEM KOHTPOSbHbIX paboT.

B xoge koHTponbHom paboTbl obyyatowemycsa Bbigaetca KMM ¢ npaktnyecknm nepeyHem
3aaHuUn 1 npegnaraeTca pewwuTb AaHHble 3afjaHund. B xoge BbINOMHEHWA 3ajaHuii MOXHO
nosib3oBaTbCs NMboN NUTepaTypoun, orpaHnyeHme no spemeHn 90 MUHYT.

Ecnn Tekywasa aTttectauusi npoBOAUTCS B OUCTaHUMOHHOM (popmaTte, To obyyvarowmincs
AOIDKEH MMeTb KOMMbITEP WU OOCTYN B CUCTEMY «OMEKTPOHHbIM yHuMBepcuTeT». Ecnn y
oby4atowierocss OTCyTCTByeT Heobxogumoe obopyaoBaHMe wnu A0CTYyn B CUCTEMY, TO OH
06s3aH coobwnTb npenogasatenito 06 aTom 3a 2 paboumx AHA. Ha KOHTponbHy paboTy B
ANCTAHLUNOHHOM pexnume 0TBOAUTCA orpaHudeHmne no spemeHn 120 MUHyT.

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

— OLEHKa «OTNIMYHO» BbICTABNSAETCSH, €CNN HEe MeHee YeM Ha YeTblpe NATbIX BCeX
3a4aHUN  KOHTPOSIbHOWM paboTbl AaHbl MpaBuibHble, MOSMHble W Nybokne OTBETHI,
packpbiBalOLMe YBEPEHHOE 3HaHWe CTYAEHTOM MOHATUW, 3aKOHOMEPHOCTEW, MPUHLUMMOB,
haKkToB, COOEpPXKaLLMXCA B KOHKPETHbIX MaTepuanax no Teme; BbICOKYHO CPOPMUPOBAHHOCTb Y
HEero aHanuTUKO-CUHTETUYECKUX onepaumi u KX YychnewHoe MpUMEHEHNe MNpu U3NOXEHUM
n3yyaemoro maTtepuana,

— OLEHKa «XOpOLUO» BbICTaBMSAETCS, €CNN He MEHee YeM Ha [Be TPeTu BCex 3adaHun
KOHTPONbHOW paboTbl AaHbl MpaBufbHble, MNOSHbIE W rnybokMe OTBeTbl, pacKpblBaloLine
AOCTaTOMHOE  3HaHWe CTYOeHTOM MOHATUM, 3aKOHOMEPHOCTEW, MPUHLMMNOB, (OaKTOB,
coAepXallmMxca B KOHKPETHbIX MaTepuarnax no Teme; XOpolwwy CHOPMUPOBAHHOCTb Y HEro
aHaINUTUKO-CUHTETUYECKUX onepauun u B LeNIOM UX afiekBaTHOE NPUMEHEHWNE MPU U3NOXEHUN
n3y4yaemoro maTtepuana,

— OUEHKa «y[0BNeTBOPUTENBHO» BbICTABNAETCS, €CIn NPaBUSIbHO BbINOMIHEHO HE MeHee
NMOMOBWHbI BCEX 3afaHui KOHTPONbHOM paboTbl, MpM 3TOM [JOMNyckaeTcs HegocTaTovHas
nonHoTa M rnybvHa OTBETOB, B KOTOPbIX CTYAEHTOM MPOAEMOHCTPUPOBaAH HeOobXoaAnMbIV
MWUHUMYM 3HAHUA MNOHATUA, 3aKOHOMEPHOCTEW, MNPUHLUUNOB, {OaKTOB, COAepXalluuxcs B
KOHKpPETHbIX MaTepuanax no Teme; cnabad CcgoOpMMPOBaAHHOCTL Yy HEro aHanuTUKo-
CYHTETMYECKUX Onepaunin, 3aTpyagHEHWS B UX MNPUMEHEHUN MPU U3MNOXEHUUN U3Yy4aemMoro
MaTepuana,

— OLEeHKa «HeyaoBreTBOPUTENBHO» BbICTABMSETCS, €CN C MUHUMAaNbHO HeO6XoaMMbIM
YPOBHEM peLLUEeHNs BbINOSTHEHO MEHee MOSIOBUHbI BCEX 3afaHW KOHTPOSIbHOW paboThl, OTBETHI
OEMOHCTPUPYIOT ~ HEe3HaHue WU MNOBEPXHOCTHOE  3HaHWEe  CTYOEeHTOB  MOHATUN,
3aKOHOMEPHOCTEN, NPUHLMNOB, (PaKTOB, COAEPXKALLUMXCA 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 KOHTPOSIbHON paboTbl, KAYECTBO PELLEHUSI KOTOPbIX COOTBETCTBYET KPUTEPUIO OLEHKMN
«OTINYHOY;

— OLEHKa «XOpOLLO» BbiCTaBnsieTcs, ecrnvm 6e30wmnboYHO BbINONIHEHO HE MeHee 66% n He
bonee 79% 3agaHWin KOHTPONbHOW pPaboTbl, KAa4eCTBO PELUEHUS KOTOPbIX COOTBETCTBYET
KPUTEPUAM OLIEHKN «XOPOLLIOY;



— OUEHKa «yOoBNEeTBOPUTENbHO» BbICTaBNseTCs, ecnu 6e30WnboYHO BbIMNOSIHEHO HEe
meHee 50% wn He 6onee 65% 3agaHWMM KOHTPONbHOM PaboThbl, KAYECTBO peLUEeHUs] KOTOPbIX
COOTBETCTBYET KPUTEPUSIM OLIEHKN «YAOBMNETBOPUTENBHOY;

— OUEHKa «HeyaoBNeTBOPUTENbHOY» BbICTABMSETCH, ecnu 6e30WnboYHO BLINOMIHEHO MeEHee
50% 3agaHui KOHTPONbHOM paboTbl, KAYECTBO peLUeHNss KOTOPbIX COOTBETCTBYET KpUTEPUAM
OLEHKN «HEeYyL0BNETBOPUTESNBHOY.

20.2. NMpomexyTo4yHaa aTrecTauus

[MpomexyTodHaa aTtrecTaums npefHasHadyeHa [Ons onpefeneHus YpoBHA OCBOEHWSA BCero
obbema ydebHOM gucumnnuHbl. NpomexyTodHas aTtTtectaumMa no gucuunnuHe «Anrebpax»
npoeBoauTCA B popme 3a4eTa 1 dKk3ameHa.

[MpomexyTodHasa aTTecTauns, Kak npaBumo, OCyLLEeCTBNAETCS B KOHLEe ceMmecTpa. Pe3ynbTaThl
Tekylwen artrectaumm oby4arowerocs no pewweHuo kadeapbl MOryT ObiTb y4dTeHbl Mpwu
npoBefeHnM MPOMEXYTOYHOW aTtTectaumn. [lpu  Hecornacum CTydeHTa, emy [JaeTcd
BO3MOXXHOCTb MPONTN MPOMEXYTOYHYH aTTecTauuto (6es yyeTa ero TeKywmux aTrectauyun) Ha
06X OCHOBaAHUSAX.

Mpn npoBedeHUM 3a4eTa yuYUTbIBAKOTCA pe3ynbTaTbl KOHTPOSbHOW paboTbl. [Ons nonyveHus
OLIEHKMN «3a4yTeHO» Ha 3a4yeTe Yy oby4varowerocs AOMKHbl UMETBCHA UMM OLIEHKU «3a4TeHO» MO
KOHTPOSbHbIM paboTaMm WM CTYAEHT LOSMKEeH peLlmnTb COOTBETCTBYHLLIME 3ajaynm B xonge
npoBefeHns 3ayeta. KoHTponbHaa pabota — no 10 6annoB 3a Kaxgyto npaBuUibHO PELLUEHHYHO
3agadvy KOHTponbHoW paboTbl. MNpu nonyyeHUn He MeHee MONoBUHbLI 6annoB BbICTaBNSETCS
OLEHKa «3a4TEeHOY.

Kputepun oueHMBaHNA KOMNETeHUUN Lkana oueHok
«3a4yTeHO» BbICTABNAETCA CTYAEHTY, KOTOpPbIA MPOYHO  YCBOW | «3A@4YTEHO»
NpPesyCMOTPEHHbLIN  NPOrpaMMHbIN - MaTepuan; nokasan rnybokue
CUCTEMATU3NPOBAHHbLIE 3HAHWUA, BrageeT NpMemMaMn paccyXaeHus u
COMOCTaBnseT MaTepuan U3 pasHbIX MCTOYHUKOB: TEOPUIO CBA3bIBAET C
NPakTUKOW, OpPYrMMW TemMaMu [JaHHOro Kypca, Apyrux wusyvaemblx
npegmeToB; 6e3 oWnBOoK BbINOMHUA NPaKTUYECKOe 3a4aHue.
Ob64gas3aTenbHbIM  YCNOBMEM  BbLICTABfIEHHOW  OLIEHKM  sIBMSETCA
NpaBUIIbHOE  pEeLleHME  KOHTPOSbHbIX  paboT, cucTemaTmyeckas
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
CywlecTBEHHble OWNOKM. He MOoXeT oTBeTUTb Ha AOMONHUTENbHbIE
BOMNPOChHI, NPeANnoXeHHbIe NpenogaBaTesieM.

Mpw NpoBeaeHUN ak3amMeHa obyvatoLmincs JOMKEH OTBETUTL 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
CncTemMbl NIMHENHbIX YPaBHEHWI
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 npocTpaHCTBa.

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 OLLEHNBAHUS pe3yrnbTaToB 00ydYeHust

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
KOHTPOSIbHO-U3MEepPUTESILHOIO MaTtepuana.

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 pasfiMyHbIMU MUCTOYHUKAMM HayYHOW
WHdOpMaUuK, rPaMoOTHO M NPaBUITbHO NPeaCcTaBrsieT CBOU
pesynbTaTthl, NPaBUbHO 0TBeYaeT Ha Bonpockl KUM

MoBblILWeHH
bl YyPOBEHb

OTnu4yHoO

HecootBeTcTBMe oTBeTa obyvalollerocs OAHOMY U3
NnepeyncrnieHHblX Bbllle nokasatenen (K OAHOMYy Wr3
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 N0 OJHOMY K Kaxgomy  BOMPOCY
KOHTPOJSbHO-N3MEPUTENBHOINO 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
AOMONTHUTENbBHbIV BONPOC B NpeAenax 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 otBeTa obyvatoweroca nobbiM n3
nepeYncneHHblX nokasaTenen (B pasnmyHbiXx KOMOUHaLMAX
Mo OTHOLUEHUIO K BOMPOCaM KOHTPONbHO-U3MEPUTENbHOIO
mMarepwuana).

HeynosneTtso
pUTENBLHO

20.3 dPoHA OUEHOYHbIX cpeacTtB CchoOpMUPOBAHHOCTU

pekomeHOyeMbIN AN NpoBefeHUs AUarHoCTUYeCcKux pador

KOMMeTeHUUN CTYyAeHTOB,




Nel. Ilyers oy, ..., T — BEKTOPE THHEHHOTO IpocTpancTBa K Ha nojesm F. Bripaskenne
BHJA 04T + ... + 0, @, Oy, ..., 0, € F Ha3pIBAETCH

a) auHeiiHOl KoMOWHAIHEI;

6) AKCHOMON KOMMYTATHEHOCTIL

B) HEMWHENHOH KoMOHHAIHEI!.

N2 Eerm cpenn koadhdmmmuenTor MuHeliHON KOMOHHAIIME €CThH HEHVJIEBRIE, TO TAKYIO
JHHENHYI0 KOMOWHAITHIO HASBIBAIOT

a) HeTPHBHAIILHOI;

6) TPHBHAILHOIL.

N3 Ecomm cpenn kosdubunmentos nnaeiiHol koMGHHAIIT HeT HeHyIeBbIX Koaddum-
eHTOR, TO TAKYIO JTHHEHHYIO KOMOHHAIHIO HASHIBAIOT

a) TPUBHAJILHOIN;

6) HETPHEHAILHOIL

Neqd Jluneineili onepatop A @ B — R HaswiBaeTcs oDPATHMEIM, €CJIH CYUIECTBYET JIH-
HeltHeil onepatop B R — R Takoit, uro...

a) AB=BA=1;

6) AB=BA=A

Neb Basmnce €y, ....€, EBKJIHJI0OBA WIH VHHTADHOTO NMPOCTPAHCTEA HA3BIBAETCH ODPTOTO-
HAJIBHBIM TpPH i, = 1,...,7.1 # j, ecin

a) (e, e;) =0

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

Nefs Hlenstercs s apudMeTHIECKOe TPOCTpadcTBO ™, T.e, MHOMKECTRO VIIOPSIOUEHHBIX
HADOPORB 71 BENIECTREHHBIX YHCET ¢ ONEPAIMAME CJI0MKEHN H YMHOMEHHS HA BeleCTREeH-
HBIE YHCTA THHEHHBIM TTPOCTPAHCTBOM?

s1a.

NeT TlocunraiiTe onpe e uTelb THATOHATBHON MATDHIIEL

6 0 0
A=10 3 0
005
a0
N8 Panr marpunet A pagen
G000
0300
A=l 0050
0000

3

NO JTaw! jaBa BekTopa k = (=2, 4),m = (1,—2). HBasiercst 1 JIaHHAS CHCTEMA BEK-
TOPOB JTHHEHHO HEZABHCHMO?

J1a i

Ne10 O6pasyror am Bazue caeayiomue Bexropa: k = (3,7),m = (-6, 14)

J1a

Kputepum n wkanbl oueHMBaHmA 3agaHnm ®OC:

1) 3agaHug 3aKkpbIToro T1na (BbI0op 0aHOro BapnaHTa OTBeTa, BepHO/HEBEPHO):

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

2) 3apaHng oTKpbITOro TMna (KOPOTKUM TEKCT):

2 Ganna — ykasaH BepHbli OTBET;
0 6annoB — yka3aH HEBEPHbIN OTBET.

3) 3agaHug oTKpbITOro Tuna (YMcro):




e 2 6anna — ykasaH BepHbIN OTBET,;
e 0 6annoB — ykasaH HEBEpPHbIN OTBET.

3apaHus pasgena 20.3 peKoMeHAYHTCA K UCMOSIb30BaHUIO NPU NpoBeAeHUN
ANarHoCTUYEeCKUX PaboT C LieNbi OLEHKU OCTaTOUYHbIX pe3yfibTaTOB OCBOEHUS AAHHOWN
AUCLUUNIUHBI (3HAHUX, YMEHUIN, HAaBbIKOB).

lMporpamma pekomeHgoBaHa HMC maTtemaTtudeckoro dpakynbteta npotokon Ne 0500-03
oT 28.03.2024 r.
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