MMHOBPHAYKN POCCUU
®ENEPANIbHOE MOCYIAPCTBEHHOE BIO[KETHOE OEPA30OBATENIbHOE YYPEXOEHUE
BbICLLUEFO OEPA30BAHUSA

«BOPOHEXCKWUM rOCYOAPCTBEHHbIN YHUBEPCUTET »
(®rBOY BO BIY)

YTBEPXOAKO
3aBegyowmin kapegpon
anrebpbl 1 MaTeMaTn4ecKmx
MEeTo40B rMapoaMHAMMKM

B é/df (3BsirnH B.T".)

14.04.2022 .

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 NpPOrpaMmmbl: JOLIEHT, K.d.-M.H. 3BsrnH AHgpen Buktoposuy

7. PekomeHpgoBaHa: HMC maTtemaTtudeckoro gpakynbteta npoTtokon Ne 0500-03 ot
24.03.2022 .

8. YuebHbIn roa: 2022-2023 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 3agav;
- 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.

obs3aTeNbHON AUCUUNIIMHON AN1S U3y4YeHnsa 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)

11

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=
11385

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 BeluncrieHns onpeaenutenen. lNpasuno
Kpamepa peLueHns cuctem n ypaBHEHUI C N
Hen3BeCTHbIMW. [lpyrme Nogxoabl K NOCTPOEHNIO TEOpUM
onpegenurenen



https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D11385&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D11385&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D11385&cc_key=

1.4

MpocTtpaHcTBO R"

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

15

PaHr matpuupl

PaHr maTtpuubl. MeToq okaiMnsaowmx MMHOPOB.
HaxoxgeHune paHra maTpuubl 1 6asuca 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 TepMUHax paHra matpuy. O6o0LeHne npasuna
Kpamepa Ha cucTeMbl m fIMHENHLIX YPaBHEHUI C N
HEN3BECTHLIMU.

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

1.7

Hencteus ¢
mMaTpulamu.
O6partHasa maTpuua.

Hencteusa ¢ matpuuamu. Onpegenurens NpoM3BeaeHNs
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 1
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

TpuroHomeTpuyeckast dopma KOMMIIEKCHOrO YMcna.
YMHOXeHWe, AeneHne, BO3BEAEHNE B CTEMEHDb U
N3BrieYeHne KOpHsi KOMMNIEKCHbIX YMcen B
TpUroHomeTpuyeckon dopme. INpynna KopHen 13
eanHUUbI.

1.11

MHoro4neHb! oT
OLHOW NepemMeHHom

KonbLo MHOro4rneHoB OT OAHOM NEPEMEHHOMN.
DyHKUMOHanNbHbIV 1 anrebpanyeckun nogxoabl K
MOHATMIO MHOrouneHa. Kopxu

MHorousieHa. CBsi3b KOPHEN MHOrouYfeHa ¢ AenuTensamm
nepsBon cteneHn. Yncrno KopHen MHorovneHa Hag
obnacTbto yenoctHocTn. CoBnageHne noaxonos K
NMOHATUIO MHOroYneHa Hag 6eckoHeYHon obnacTbio
LernocTHOCTU. KpaTHOCTb KOPHSA MHOrouYrieHa.
PasnoxeHne Ha MHOXWUTENN Hag 00nacTbio LIENOCTHOCTMU.
PasnoxeHne MHorouyneHa no cTeneHsm ABydrneHa X-Cc
MponssogHasa MHoroyneHa. MNMoHmkeHne KpaTHOCTU KOPHS
npv anddepeHumnpoBaHnn. Popmyna Tennopa.
MHorouneHa Hag anrebpanyeckn 3aMKHyTbIMU NOMSIMU.
OcHoBHas Teopema anrebpbl. Popmyrnbl BueTta.
MHorouneHbl Hag Nnonem OenNCTBUTENbHbIX YMCEN.
PauynoHanbHble KOPHM MHOro4YfIeHa ¢ pauuoHarnbHbIMK
KoadhumumeHTamu. ['paHnLbl KOPHEN MHOIOYNEHa.
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 nennTens MHOrOYITEHOB.

Anroputm EBknvaga. BsanMHO NpoCTble MHOMOYSIEHbI.




PasnoxeHne MHoro4neHa Ha Henpmneogumble Hag nonem
MHOXUTENMN.

1.12

MHoro4yneHb! ot
HECKOJTbKMX
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 NMHERHOTO
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. MognpocTpaHCTBO
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. iameHeHne
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

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

onepartopa B KOMMJIEKCHOM U B BELLECTBEHHOM
npocTpaHcTBe. EANHCTBEHHOCTb XOpA4aHOBOM
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 KAHOHUYECKOMY BUAY.
BbunuHenHble n kKBagpaTU4iHbIe

dOpMbl HA KOMMNIIEKCHOM MPOCTPaHCTBE.

1.17

EBknngoBbl 1
YHUTapHbIE
npocTpaHcTBa

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

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




onepaTopa B NPoOn3BeAEHME MONOXUTENBHOMO U
n3omMeTpuyeckoro oneparopa. lNpuBegeHne
KBagpaTU4HON (3pMUTOBON) POPMBbI K

rMaBHbIM OCSIM.

1.18

AdpurHHbIE
NpoCTpaHCTBa 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 nnockoctu. O6beM B €BKIMAOBOM NPOCTPaHCTBE.
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 adpgrHHoro npeobpasoBaHus. [BuxeHUs
eBKNnaoBa npocTpaHcTea. Knaccundumkaumnsa aBMKeHUN.
KBagpuku (runepnoBepxHOCTN BTOPOro Nopsiaka) B
adpmHHOM npocTpaHcTBe. Knaccudukauus kBagpuk B
adprHHOM 1 eBKNUA0BOWN reomeTpusax. HeBbIpoXaeHHbIe
LeHTpanbHble kBaapuku. KaHoHMYeckue n
LUUNUHAPUYECKME KBaOPUKN.

AcumnToTUYeckue HanpaeneHus. freomeTpuyeckmne
CBOWCTBA rMaBHbIX 0Cen annuncounaa.

1.19

[MpoekTuBHbIE
npocTpaHcTBa

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

21

Cuctembl NIMHENHbIX
ypaBHeHun (MeToa
["aycca)

Cuctembl NIMHENHBIX YPaBHEHMUI U MaTpULbI.
CTyneH4yaTble CUCTEMbI JIMHENHBIX YPaBHEHWUN.
OKBMBaNeEHTHbLIE CUCTEMbI NIMHENHbIX YpaBHEHW. MeToq
"aycca peleHnst CUCTEM NIMHENHbIX 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.
NopcTtaHoBKKU. 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

MNpocTtpaHcTBO R"

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

2.5

PaHr maTtpuupl

PaHr maTtpuubl. MeToq okanmnsaowmx MMHOPOB.

https://edu.vsu.ru/c
ourse/view.php?id=
11385
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HaxoxneHune paHra maTpuLbl 1 6asuca cuctemsbl
BEKTOPOB NPW MOMOLLIY 3NIeMEHTapHbIX NpeotpasoBaHUii.
[ononHeHne NMHERHO He3aBUCUMbIX CUCTEM BEKTOPOB
no 6asuca.

2.6

CuncTeMbl NIMHENHbIX
ypaBHEHUI (paHr
MaTpuLbl)

KpuTeprn COBMECTHOCTU CUCTEMBI NNHENHBIX YPaBHEHUI
B TepMUMHax paHra matpuy. O6o0LeHne 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.

Hencteusa ¢ matpuuamu. Onpegenurens Npov3BeaeHns
mMaTpuy. MaTpuyHble ypaBHeHus. OBpaTHas maTpuua.
CaoicTtBa 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. Linknuyeckas rpynna. PasnoxeHue rpynnbl no
nogrpynne. Teopema JlarpaHxa. ®aktoprpynna. Teopema
Kenw.

29

Konbua

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

2.10

KomnnekcHble Ynucna

TpuroHomeTpuyeckast dopmMa KOMMIIEKCHOTO YuMcna.
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 KopHen MHorodneHa Hag
obnacTbto yenoctHocTn. CoBnageHne noaxonos K
MOHATUIO MHOroYNeHa Hag 6eckoHeYHon obnacTblo
LenocTHOCTU. KpaTHOCTb KOPHSA MHOroYrieHa.
PasnoxeHne Ha MHOXUTENW Hag obnacTblo LIENOCTHOCTU.
PasnoxeHne MHorouyneHa no cTeneHsm ABydreHa X-C
MponssogHasa MHoroyneHa. MNMoHmkeHne KpaTHOCTU KOPHS
npv anddepeHumnpoBaHnn. Popmyna Tennopa.
MHorouneHa Hag anrebpanyeckn 3aMKHyTbIMU NOMSIMU.
OcHoBHas Teopema anrebpbl. Popmyrnbl BueTa.
MHorouneHbl Hag Nnonem OeNCTBUTENbHbIX YMCEN.
PauunoHanbHble KOPHM MHOro4YfIeHa ¢ pauuoHanbHbIMK
KoadhumumeHTamu. ['paHnLbl KOPHEN MHOIOYNEHa.
HaxoxgeHvne koHen MHorovneHoB (popmyna KapgaHo,
Teopema Abensa un Manya). Teopembl 0 ynicne
OENCTBUTENbHbIX KOPHEN MHOroYreHa ¢
OencTBUTENbHBbIMU KO3dhdnumneHTamun. [leneHme
MHOro4YrieHa Ha MHOFOYIIeH C OCTaTKOM, HANDOMbLUNIA
ooLwmn nennTens MHOrOYIIEHOB.

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 CUMMETPUYECKNX MHOIO4YJ1EHOB.




2.13

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTBa. JIMHelHast 3aBUCMMOCTb
cucTeM BeKTOpoB. Basuc n pasmepHoOCTb NMHENHOTO
npocTtpaHcTea. KoopamHaTthl BeKTopa B 3a4aHHOM
basnce. N3omopdunam BEKTOPHBLIX MPOCTPAHCTB.
M3omopdHOCTb KOHEYHOMEPHLIX NMPOCTPaHCTB
oauHakoBoW pa3mepHocTu. MaTtpuua nepexoaa ot
ofgHoro 6aswuca k apyromy. Npeobpa3oBaHune koopanHaT
BEKTOPOB Npu n3MeHeHun 6asunca. NMognpocTpaHcTBO
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. ismeHeHne
MaTpuLLbl IMHENHOTO OTODPaXKeHMs Npu nepexoae K
apyrvm 6asmcam. [JencTeusi ¢ NMMHeNHLIMK
oTO6paxeHmAMN. MPpOoCTPaHCTBO NMMHENHBbIX
oTobpaxeHuin. Aapo 1 obpas NMHERHOrO OToBpaXkeHus,
nx pasmepHocTu. JInHenHble onepatopbl. OBpaTHbIN
oneparop, YCrnoBue CyLLLeCTBOBaHMUSA obpaTHoro
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. XKopgaHoBa matpuua. KopHeBbie
noanpocTpaHcTBa. PasnoxeHne NpocTpaHCTBa B NPsiMyLo
CYMMY LIMKIMUYECKNX KOPHEBbLIX NOANPOCTPAHCTB.
Teopema 0 xopgaHOBOW HOpMarbHOW (hopMe MaTpuLbl
NNHENHOTO

onepaTtopa B KOMMJIEKCHOM 1 B BELLECTBEHHOM
npocTpaHcTBe. EANHCTBEHHOCTb XOpAaHOBOW
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
KBaZpaTU4HbIX OPM K KAHOHUYECKOMY BUAY.
BunuHenHble n KBagpaTUYHbIE

hopMbl Ha KOMMIEKCHOM NPOCTPaHCTBE.

2.17

EBknngoBbl 1
YHUTapHblEe
npocTpaHcTBa

EBKNMOOBLI N yHUTapHbIE BEKTOPHbLIE MPOCTPaHCTBA.
[nuHa BekTOpa, yron mexay Bektopamu. HepaBeHCTBO
Kowwun-

ByHsikoBckoro. OpToHOpMUpoBaHHbIe Baswncel. [pouecc
opToroHanusaumm pama-LUmungra. Onpegenutens
"pama. OpToroHanbHoe gonosnHeHue. MNpoekunsa BekTopa
Ha NoAnpOCTpaHCTBO. N3oMophn3am eBKNMAOBLIX U
YHUTapPHbIX NPOCTPaHCTB. JINHeHbIe (PyHKUMOHArbI.
ConpsixeHHoe npocTpaHcTBO. ConpsikeHHbIN 6asuc.
JInHenHbIN onepaTop, CONPSXEHHbLIN K AaHHOMY.
CvMmeTpuYeckne 1 3pMUTOBLI JIMHENHBIE ONEPAaTOpbI, UX
cnektp. CywectBoBaHne CO6CTBEHHOIO
OpTOHOPMMpPOBaHHOro 6asnca. OpToroHarnbHble U
YHUTapHbIE NMHENHBIE ONepaTopbl, KAHOHNYECKUI 6asnc
Ans HUX. PasnoxeHue HeBbIPOXOEHHOTO NMMHENHOTO
onepaTopa B NPON3BEAEHME MOMOXNUTENBHOMO 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.
PasznoxeHune adpcpmHHOro npeobpasoBaHus B
npounssefeHve cagura u npeobpasoBaHus,
OCTaBrAIOLLEro Ha MecTe TOYKY. [eoMeTpUYECKUin CMbICH
onpegenutens agpgurHHoro npeobpasoBaHust. [BuxKeHUs
eBKNnaoBa npocTpaHcTea. Knaccudukaunsa ABMKEHUN.
KBagpukm (runepnoBepxHOCTN BTOPOro Nopsijka) B
adprHHOM npocTpaHcTBe. Knaccudukauus kBagpuk B
adprHHONM 1 eBKNUA0BOWN reomeTpusax. HeBbIpoXaeHHbIe
LeHTpanbHble kBaapuku. KaHoHMYeckue u
LMIMHOPUYECKNE KBaOPUKK.

AcnmnToTuyeckue HanpaBlieHnA. FeomeTqueCKme
CBOWCTBA rMaBHbIX 0Cen annunconaa.

2.19 | MNpoeKTuBHblE MpoeKT1BHOE NPOCTPaHCTBO NPOW3BOILHOIA

npocTpaHcTea 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 roOMOMOPGM3MBI. 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 HECKOMbKMUX 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 ykasaHus ans oby4arowmxcs no 0CBOEHUIO AUCLUNIINHDI

B npouecce npenogaBaHus OUCUMNIMHBLI UCNOMb3YOTCA Takme Buabl y4ebHoM paboTbl, Kak
NekumMn, npakTUYeckue 3aHAaTUS, a Takke pasnuyHbie Buabl CaMOCTOATENbHOWM paboThbl
obyvarowmxcsa. Ha nekumsix pacckasbliBaeTcsi TeopeTUYecKUi martepuarn, Ha npakTUYecKux
3aHATUAX peLLaTCa NPMMeEpbI MO TEOPETUYECKOMY MaTepuany, NPOYNTaHHOMY Ha NEeKUUsX.
Mpn wu3yyeHun kypca «Anrebpa» oOyvarowmmca cnegyet BHUMATENbHO chnywaTtb WU
KOHCMNEKTMpoBaTb MaTepuarn, usnaraembli Ha ayauMTOPHbIX 3aHATUAX. [Ns ero NoHMMaHusa U
Ka4yeCTBEHHOro yCBOEHUS peKOMeHAyeTCsa crieayoLlasn nocrneaoBaTenibHOCTb AENCTBUN.

1. lMocne kaxgow nNekuun cTtygeHTaMm pekoMmeHayeTcs noapobHo pasobpaTb NPOYMTaHHbLIN
TeopeTUYecKni Martepuar, BblyunTb BCE onpeaeneHns n opmyrnmpoBku TeopeM, pasobpaTb
npumepsbl, pelleHHble Ha nekumn. [llepen cneaywowen nekumni obss3aTtenbHO MNOBTOPUTH
MaTepuan npegblayLien nekumu.

2. MNepen npakTU4ecKMM 3aHATUEM 00si3aTenbHO MOBTOPUTHL NEKUMOHHbIM MaTepuan. lNocne
NPaKTUYECKOro 3aHATUS elle pa3 pa3obpaTb pelUeHHble Ha 3TOM 3aHATUM MPUMEpPbI, nocne
4yero NPUCTYNUTb K BbINOSIHEHMIO AOMalUHero 3agaHus. Ecnu npu pelwweHun npumepos,
3afaHHbIX Ha OOM, BO3HMKHYT BOMpPOCHLI, 06583aTenbHO 3a4aTh Ha CregylowemM npakTU4eckoM
3aHATUN UK B NPUCYTCTBEHHbIV Yac npenogasaTento.

3. MNpun noarotoBke K MNPaAKTUYECKMM 3aHATUSIM MOBTOPUTb OCHOBHLIE MOHATMS MO Temawm,
n3yuntb npumepsbl. Pelas 3agayn, npeaBapuTenbHO NOHATb, KAKOW TEOPETUYECKMI MaTepuarn
HY>XHO uMcnonb3oBaTb. HameTuTb nnaH peweHusl, nonpoboBaTb Ha €ro OCHOBE peLnTb
npakTuyeckne 3agayw.

3. BoibpaTtb Bpema gnst paboTbl ¢ nuTepaTypour no gucumninHe B bubnmoTteke.

4. Kpome 006bIMHOro Kypca B cucTemMe «NEeKTPOHHbIA YHUBEPCUTET», BCE Heobxoaumble Ans
YCBOEHUS Kypca mMaTepwuanbl pa3MeLLeHbl TakKke Ha cante dakynbTeTa
https://math.vsu.ru/wp/?page_id=937.

15. NepeyeHb OCHOBHOM U AOMOJIHUTENLHOW NUTEpaTypbl, PECYPCOB UHTEPHET,
Heo6XxoANMbIX ANSA OCBOEHUSA AUCLUMNIIUHDI:

a) OCHOBHas nutepartypa:

Ne n/n McTouHUK

1 KoctpuknH A.WN. BeegeHue B anrebpy : y4eb. onsa By3oB : B 3 4./ A.N.KocTpukuH.-M.: dnamatnur,
2009.-4.1. OcHoBbl anrebpsbl. — 271 c.
Kypow A.I'. Kypc Bbicwen anrebpbl: y4yeb. gns CTygeHToB By30B, oOy4. MO cneumanbHOCTAM
2 “Matematuka”, “NpuknagHas matematuka’/ A.l.Kypow.-Cl16.: JlaHb, 2007. — 560 c.
https://lanbook.lib.vsu.ru/books/element.php?pll_id=527
dappees [.K. llekumn no anrebpe: y4eb. nocobue gns sysos/ [.K.Pagaees.-Cl16.: NlaHp,2007.— 416 c.

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

0) gononHuTenbHasa nuTepaTtypa:

Ne n/n McTouHuK

4 KoctpuknH A.WN. BeegeHue B anrebpy : y4eb. onsa By3oB : B 3 4./ A.U.KoctpukuH.-M.: dunamatnur,
2000.-4.3. OcHoBHbIe CTPYKTYypbl anrebpbl. — 272 c.
Bopeswny 3. W. Onpegenvtenu n matpuubl : y4ebHoe nocobue / 3.U. bopesuy .— UN3a. 4-e, ctep. —
CI16. [v gp.] : IlaHb, 2004 .— 183, [1] c.
Beknemuwena J1.A. COOpHMK 3ada4y MO aHaNWTUYECKOW TEOMETpUM U nunHenHown anrebpe: y4eb.
6 nocobwve ans crygeHtoB By3os/ J1.A.Beknemnwea, A.KO.MNeTposun, H.A,Hybapos.-M.: Hayka, 1987 .-
494 c.

5



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

MpockypsikoB N.B. CH60pHUK 3agay no nNuHerHon anrebpe: y4ed. nocobune ansa cTtyaeHToB OM3nko-mar.

! cneumansHocTten By3oB / W.B.MpockypsikoB.-M.: J1a6. 6a3oBbix 3HaHun, 2002. — 382 c.
UnbuH B. A. JlnHeliHas anrebpa : yuebHuk ans ctyd. pus. cneumansHOCTEN U cneumanbHOCTH

8 "MpuknagHas matematuka" / B. A. UnbuH, 3. I. Mo3Hsak .— N3a. 6-e, ctep. — M. : duamartnur, 2004
— 278c.
depopuyyk B. B. Kypc aHanutnyeckon reomeTpum n NMHeHon anrebpel : YyebHoe nocobue ans cryq.

9 MeX.-mart. cneuunanbHocTen yH-Tos / B. B. ®egopyuyk .— 2-e u3g., ncnp. — M. : ag-so HL SHAC,
2001 .— 327, [1] c.
MocTHukoB M. M. JlnHeliHas anrebpa n anddepeHumansHas reomeTpus : YyebHoe nocobue ons crya.

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

11 MocTHukoB M. M.JlnHenHas anrebpa : Y4yebHoe nocobue onsa ctyd. By3oB, 00y4y.no cneumnanbHOCTH
"MatemaTuka" / M.M. MNocTtHukoB .— M. : "Hayka" mas. pea. pus.-mat. nut-pbl, 1986 .— 400 c.

12 LWnnoe I'. E.MatemaTunyeckuin aHanus : KoHe4HOMepHbIe NIMHENHbIE NPOCTpaHCTBa: Y4eb. nocobune
ansa crya.yH-tos .— M. : Hayka: duamatnut, 1969 .— 432 c.

13 onosuHa J1. N.JluHeliHan anrebpa n HekoTopble ee NpUNoxeHus : y4ebHoe nocobue ons cTyn. BTy30B
/ J1.. T'onosuHa .— M. : Hayka, 1985 .— 392 c.

14 Edmmos H. B.JIuHelHasa anrebpa n mHoromepHasi reometpusi / H. B. Edpumos, 3. P. Po3eHgopH .— 3-e
nsg., ctep. — M. : dusmarnurt, 2004 .— 463, [1] c.

15 Xanmou I1.. KoHeyHOMepHble BEKTOPHbIE npocTpaHcTea / . Xanmou ; nep. ¢ aHrm. [.®. bopucosa,
O.A. Parikosa .— M. : duamatnut, 1963 .— 262, [1] c.

16 C6opHuk 3agay no anrebpe / B.A. AptamoHos, FO.A. BaxTypwuH, 3.5. BuHbep ; noa pea. A.N.
KocTpuknHa .— 3-e u3g., ucnp. n gon. — M. : dusmatnut, 2001 .— 463 c.

17 Wkpamos X. [I. 3agayHuk no nuHenHom anrebpe : y4ebHoe nocobue / X.[. Mkpamos ; nog pea. B.B.
BoeBoanHa .— WN3a. 2-e, ucnp. — CI16 ; M. ; KpacHogap : JlaHb, 2006 .— 319 c.

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

19 Anrebpa n Teopus uucen: mMeTod. ykasaHua gns ctyd. 1 kypca mart. dak./ coct. H.M.bnusHskos,
B.®.Cy660T1uMH.-BopoHex : BI'Y, 1990.-4.11.- 22 c.

20 Anrebpa n Teopusa uucen: metoq. ykasaHua and cryg. 1 kypca mat. ¢ak./ coct. H.M.BnmsHsakos,
B.®.Cy660T1uH.-BopoHex : BI'Y, 1990.-4.111.- 15 c.

21 Anrebpa n Teopusa uucen: meTon. ykasaHusa ansa ctyg. 1 kypca mat. dak./ coct. H.M.bnusHskos,
B.®.Cy660T1uH.-BopoHex : BI'Y, 1990.-4.1V.- 23 c.

22 Anrebpa n Teopus uucen: MeTod. ykasanus ons ctyd. 1 kypca mart. dpak./ coct. H.M.bnusHskos,
B.®.Cy660TuH.-BopoHex : BI'Y, 1990.-4.V.- 20 c.

23 Anrebpa n Teopusa uucen: MeTOA. ykasaHusa ansa ctyg. 1 kypca mart. gak./ coct. H.M.bnusHsakos
B.®.Cy660TuMH.-BopoHex : BI'Y, 1990.-4.VI.- 15 c.

24 KomnnekcHble yncna: MeTton. ykasaHus ans ctygeHtoB 1 kypca mat. dak./ coct. H.M.bnusHsakos. —
BopoHex: BI'Y, 1995.- 20 c.

o5 OneMeHTbl TEOpUN MHOXECTB : y4ebHOo-MmeToanyeckoe nocodbme ansa By3oB / BopoHex. roc. yH-T; COCT.
H.M. brninsHsikos .— BopoHex : LML BI'Y, 2008 .— 46 c.

26 MpockypsikoB N.B. C60pHUK 3agay no nuHeriHon anrebpe: y4eb. nocobue and ctyaeHToB OM3nKo-mar.
cneumanbHocTen By3oB / U.B.IMpockypsikoB.-M.: J1a6. 6a3oBbix 3HaHWi, 2002. — 382 c.

27 dapnee O.K. 3agaum no Beicwen anrebpe: yd4eb. nocobue gns CTygeHTOB By30B, 0Oyy. Mo mar.

cneuunansHoctam/ [.K.®agnees, N.C.ComnHckuin.-Cl16.: Jlanb, 2004.-287 c.

B) MHOPMAaLMOHHbIE 3NEKTPOHHO-06pa3oBaTerbHbIe Pecypchbl:

Ne n/n NCTOYHMK

28 http://www.lib.vsu.ru- SnekTpoHHbIV KaTtanor 3HB BI'Y

29 https://lanbook.lib.vsu.ru- OnekTpoHHO-6MbnnoTeyHasa cuctema usgatenncrea «JlaHb»
30 https://math.vsu.ru/wp/?page_id=937 — CanTt dakynbTeTa

32 https://edu.vsu.ru/course/view.php?id=11385 — ONEKTPOHHbIV KypC

16. NMepe4veHb y4eOHO-MeTOANYECKOrO 06ecnevyeHns Ans cCaMoCTOATENIbHOU PaboThbl:

Ne n/n McTouHuK

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

5 Bopesuy 3. V. Onpegenutenu n matpuubl : y4ebHoe nocobue / 3.U. bopesuy .— N3a. 4-e, ctep. —
CI16. [v gp.] : IlaHb, 2004 .— 183, [1] c.

3 Beknemuwena J1.A. COOpHMK 3agay MO aHanMTUYECKOW FeoMeTpuuM W NMHeWHon anrebpe: y4eb.

nocobve ans crygeHtoB By3os/ JI.A.beknemnwea, A.KO.MNetposyn, H.A,My6apos.-M.: Hayka, 1987 .-
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494 c.
MpockypsikoB N.B. CH60pHUK 3agay no nNuHerHon anrebpe: y4ed. nocobune ansa cTtyaeHToB OM3nko-mar.

4 cneumansHocTten By3oB / W.B.MpockypsikoB.-M.: J1a6. 6a3oBbix 3HaHun, 2002. — 382 c.
UnbuH B. A. JlnHeliHas anrebpa : yuebHuk ans ctyd. pus. cneumansHOCTEN U cneumanbHOCTH
5 "MpuknagHaa matematuka" / B. A. UnbuH, 3. T. TMosHsk .— U3ga. 6-e, ctep. — M. : duamatnut, 2004
— 278 c.
®epopuyk B. B. Kypc aHanuTnyeckol reometTpum 1 nuHenHom anredpsol : YyebHoe nocobue ans cTya.
6 MeX.-mart. cneuunanbHocTen yH-Tos / B. B. ®egopyuyk .— 2-e u3g., ncnp. — M. : 3g-so HL SHAC,

2001 .— 327, [1] c.

MocTHukoB M. M. JlnHeliHas anrebpa n anddepeHumansHas reomeTpus : YyebHoe nocobue ons crya.
7 BYy30B, 00yy4.no cneuunanbHocT "MaTtemaTuka" / M.M. MocTtHukoB .— M. : "Hayka" 'naB.. pea. ¢u3s.-mar.
nut-pbl, 1979 .— 311,[1]c.

MonoxeHne 06 opraHn3auUMn camocTosiTENbHON paboTbl 06y4vatoLmxca B BopoHexckom
rocygapcTBEHHOM YHUBEpPCUTETE

17. WHdoOpMaUMOHHbLIE TEXHONOrMu, ucnosnb3yemMmble AnNs peanusauum  y4yeOHOM
AUCLUMNIINHBI, BKMOYasa nporpamMMmHoe obecneyeHne U MHGOPMaALMOHHO-CNpPaBOYHbIE
CUCTEMBbI:

AucumnnnmHa MoXeT peann3oBbiBaTbCA C NPUMEHEHNEM ANCTAHLMOHHbLIX 06pa3oBaTenbHbIX
TEXHOSOrMM, HaNpuMep, Ha canTe «ANEKTPOHHbIN YHUBepcuTeT BINY»
(https://edu.vsu.ru/course/view.php?id=11385)

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

18. MaTepnanbHO-TeXHU4YeCcKoe obecrneyeHme AUCUUNIIUHDI:

CneunanunsnpoBaHHasa mebensb.

[ns camocTosiTensHOM paboTbl MCNOMNb3YETCH Kacc ¢ KOMMbTEPHOM TEXHUKOW, OCHALLEHHbIV
HeobXoOMMbIM NPOrpaMMHbIM  obecrneyeHneM, ONEKTPOHHbIMKU  y4ebHbIMM nocobusamm
3aKkoHogaTenbHO - MNPaBOBOM W HOPMATUBHOM MOUCKOBOW CUCTEMOW, MMEKLIMW BbIXOO B
rnodanbHyo ceTb.

19. ®DoHA OLEHOYHbIX CPEeaAcCTB:

OueHoYHbIe cpeacTBa ANA NpoBeAeHUs TeKyLeNn N NPOMEeXyTOYHOW aTTecTaumm
lMopsgok  oOueHkn  OCBOeHMst  obydvawwmmunca  yyebHOro  martepuana  onpegenseTcs
cofepXaHnem crnegyrLmnx pasgenos AUCUNNINHGILL

Ne HanmeHoBaHue pa3sgena K MugmkaTtop(bl) 4OCTUXKEHMS
omMmneTeHuuns(mn) OueHouHble cpeacTBa
n/n AMcuMnIIMHbI (Moayns) KOMMNeTeHLUn
1 CucteMbl NMNHENHbIX OrlK-1, Orl1K-1.1, OlK-1.2, [omallHne 3agaHus,
ypaBHeHun (meTtog Maycca) YK-1 YK-1.1 KOHTponbHasa pabota Ne 1
5 [MepecTtaHoBKM 1 OrlK-1, Orl1K-1.1, OlK-1.2, [omallHne 3agaHus,
NoLCTaHOBKU YK-1 YK-1.1 KOHTponbHasa pabota Ne 1
3 Onpenenuteny OrlK-1, Orl1K-1.2, OlK-1.3, [omaluHne 3agaHus,
YK-1 YK-1.2 KOHTponbHasa pabota Ne 1
4 MpoctpaHcTBO R" OrlK-1, Orl1K-1.1, OlK-1.2, [omallHne 3agaHus,
YK-1 OlK-1.3, YK-1.1 KOHTponbHasa paboTta Ne 1
5 PaHr maTtpuupl OrlK-1, OrkK-1.1 [omallHne 3agaHus,
YK-1 Yk-1.1 KOHTponbHasa pabota Ne 1
5 | yoasenn par Ortk-1 OMK-1.1, OMK-L2, | eGora Ne
YK-1 YK-1.2
MaTpuLbl)
7 HencTtBus ¢ maTpuuamu. OrlK-1, Orl1K-1.1, OlK-1.2, [omallHne 3agaHus,
O6partHasa matpuua. YK-1 YK-1.1, YK-1.2 KOHTponbHaga pabota Ne 1
8 "pynnbl 1 roMOMOPGU3MBI. OrlK-1, Orl1K-1.1, OlK-1.2 [omallHne 3agaHus,
YK-1 YK-1.1 KOHTponbHasa pabota Ne 1
9 Konbua. OrlK-1, Orl1K-1.1, OlK-1.2, [omallHne 3agaHus,
YK-1 YK-1.1 KOHTporbHasa paborta Ne 1
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10 KomnnekcHble Yncna OrlK-1, OrlK-1.1, OlNK-1.2, [omalluHne 3aganus,
YK-1 YK-1.1 KOHTponbHas pabota Ne 1
11 MHoro4neHbl OT oaHON OrlK-1, OrlK-1.1, OlNK-1.2, [omalluHne 3aganHus,
nepemeHHou YK-1 YK-1.1 KOHTponbHasi pabota Ne 2
12 MHorouneHb! oT OrlK-1, OrlK-1.1, OlNK-1.2, JomalluHne 3aganHus,
HECKOMNbKNX NepeMeHHbIX YK-1 YK-1.1 KOHTponbHasi pabota Ne 2
13 BekTopHble NpocTpaHcTBa Orl1K-1, OrK-1.2, OMK-1.3, [omalHve 3agaHus,
YK-1 YK-1.2 KOHTponbHasi pabota Ne 2
14 JInHenHble oTobpaXeHns OrlK-1, Orl1K-1.1, OlK-1.2, JJomaluHne 3aganHus,
YK-1 OlK-1.3, YK-1.1 KOHTponbHasi pabota Ne 2
15 *KoppaHosa copma OrlK-1, OrkK-1.1 JJomaluHne 3aganHus,
oneparopa YK-1 YK-1.1, YK-1.2 KOHTponbHasi pabota Ne 2
16 BunuHenHble n OrlK-1, Orl1K-1.1, OlK-1.2, JJomaluHne 3aganHus,
KBagpatuiHble hopMbl YK-1 YK-1.2 KOHTporbHasi pabota Ne 3
17 EBkNnOoBbl M yHUTapHbIE OrlK-1, Orl1K-1.1, OlK-1.2, JomalluHne 3aganHus,
NpoCTpaHCcTBa YK-1 YK-1.1, YK-1.2 KOHTponbHasi pabota Ne 3
AdduHHBLIE NpoCcTpaHcTBa OMK-1 OMK-1.1. OMK-1.2 JdomalHne 3agaHus,
18 1 adpPUHHbIE ' . ’ KOHTponbHasi pabota Ne 3
YK-1 YK-1.2
oTOBpaXxeHus
19 MpoekTnBHLIE OrlK-1, OrllK-1.1, OlK-1.2, [omaluHne 3agaHus,
npocTpaHcTBa YK-1 YK-1.1 KOHTponbHas pabota Ne 3
20 TeH3opbl OrlK-1, OrllK-1.1, OlK-1.2, [omaluHne 3agaHus,
YK-1 YK-1.1 KOHTponbHas pabota Ne 3
[MpomexyTouHasa aTTecTaums 3aueT BbICTaBnsieTcs npu
dopma KOHTpOns — 3a4éT ycrnewHoun cgade
KOHTPOMbHbIX paboT
MpomexyToyHas aTTecTauus MepeyeHb BONPOCOB K
dopma KOHTPOIS - 3K3aMeH 3K3aMeHy

20. TunoBble OLEHOYHbLIE cpeAcTBa M MeTOAMYECKUEe MaTepuanbl, onpegensowme
npoueaypbl oLeHUMBaHUSA

20.1. TeKywmn KOHTPOSb yCneBaemMocTu

KoHTponb ycneBaemMocTu no AUCLMMNMHE OCYLLECTBNAETCA C MOMOLUbIO  creayroLmnx
OLEHOYHbIX CPeacTB:

HdomawHue 3adaHusi:

1o 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.

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

[1lo meme 2. [lepecmaHo8KuU U NodcmaHo8KU

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

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

[1lo meme 3 Onpedenumenu

MpockypsikoB W.B. C6GopHMKk 3agay no nuHenHowm anrebpe : y4yeb. nocobue / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

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

[lo meme 4. [NlpocmpaHcmeo Rn

MpockypsikoB W.B. C6GopHMKk 3agay no nuHenHowm anrebpe : yd4eb. nocobue / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3apaHuna NeNe 726-732

[1o meme 5. PaHe mampuubi

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

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




[lo meme 6. Cucmembl IUHEUHbIX ypagHeHUU (paHa Mampuubi)

MpockypsakoB W.B. C6GopHuk 3agad no nuHenHom anrebpe : y4eb. nocobue / W.B.
MpockypsakoB;— CaHkT-lNeTepbypr: Jlaub, 2010. — 475 c.

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

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

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

3apaHua NeNe 789, 791, 793- 795, 798, 800, 802, 805, 807, 809, 823-825, 828, 829, 837-839,
841-844, 862, 863, 865, 868, 870, 871

[lo meme 8. [pynbl U 20MOMOPHU3MbI

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

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

1o meme 9. Konbua

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

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

1o meme 10 KomnnekcHble Yucrna

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

3apanuna NeNe 137, 143, 136, 146

1o meme 11 MHo20451eHbI 0m 0OHOU NepeMeHHOU

dapnpees [.K., ComuHckun N.C. CbopHMK 3agady no Bbicluen anrebpe. y4eb. nocodwue / [1.K.
dappees, N.C. CommHckun; - M., 1977. — 288 c.

3apaHumsa 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 1), 578 (b,d,e,f), 579 (b,d,e,f), 585 (b,c,d,e).

[1o meme 12 MHo204/1€HbI OM HECKOIbKUX MePeMEHHbIX

®appees [.K., ComuHckunn N.C. C6opHMK 3agay no Bbicwen anrebpe. yyeb. nocobue / O.K.
dappees, N.C. ComunHckun; - M., 1977. — 288 c.

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

[lo meme 13 BekmopHbie rnpocmpaHcmea

dapnees [.K., ComunHckunn N.C. CbopHUMK 3agady no Bbicwen anrebpe. y4eb. 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 JluHelHble omobpaxeHusi

dappees [.K., ComunHcknn N.C. CbopHMK 3agad no Bbicwen anrebpe. y4eb. 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 ¢hopma onepamopa

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

3apanma NeNe 1090 -1104

1o meme 16 bunuHeulHble U k8adpamuyHbIe hoOpMbI

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

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

1o meme 17 Eeknudosb! U yHUmapHbIe rnpocmpaHcmea

MpockypsikoB UN.B. C6opHMK 3agad no nuHerHon anrebpe : yueb. nocobue / N.B.
Mpockypsakos;— CaHkT-INeTepbypr: Jlaub, 2010. — 475 c.




3apaHus NeNe1366, 1367, 1402, 1403

[1o meme 18 AgpcbuHHbIE npocmpaHcmea u agpuHHbIe omobpaxkeHusi

MpockypsakoB W.B. COGopHuk 3agjady no nuHenHom anrebpe : yyeb6. nocobue / W.B.
Mpockypsakos;— CaHkT-INeTepbypr: Jlaub, 2010. — 475 c.

3apanua NeNe 1175-1189, 1248-1262

[1lo meme 19 [NpoekmueHble rnpocmpaHcmea

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

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

1o meme 20 TeH30pb!

MpockypsikoB WN.B. C6GopHMK 3agay no nuHenHowm anrebpe : y4eb. nocobuwe / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

3agaHna NeNe 1225-1229

MNepeyeHb BONPOCOB K 3a4eTy: OLEHKa 3HaHUI Npu NPoBeAEeHMU 3a4eTa BedeTcsl C y4eToM
pesynbTaTta paboTbl B X04e CEMECTpa, pe3ynbTaToOM BbINONHEHUS KOHTPOSbHbLIX paboT.

MpumepHbLIN NepeYeHb 3aaay AN KOHTPONbLHOU paboTbl Ne1:

Bapunanr 1

1. Pemmnrn CHCTEeMY _‘..'l}t'lEZI[{“]IHI"[ MEeTOMONM F&l_\'('('é‘i

Ty 4+ To + 279 + 3y = 1
Ja Ta T 2ry = 1
21y + 3x2 — T3 — T4 G
| _)i_J -g.l'g ry = 1
2. Haiirn ©CP
T — 2+ 3+ =1
ry — 2rg + 19 — 3y = —1
25 + x4 + 5

3. Crheayviomyi cHCTEMY VPABHeHHI pemmTes no npaenny Kpaumepa

E.T'l Iy Igq = 1
dry + dxa — 233 = 11
.'%.I'[ ?.i"g +dxy = 11

1. l_.[{J.']I:'i_‘q.':-]('I:- '1‘{‘{]])(.‘.‘\.[()‘5 Jlamnaca, BEIMHCIIHTE OIpe e/ IHTe)lE MaTPHIB

21 4 5

3 4 0 50

A=13 4 5 2 1

1 5 2 4 3

L 6 0 7 0

5. BerucinTe onpesennTells

£y fiz fp_1 1\
i T (s iy_q 1
A= a; dy T ay,_y 1
) dz g T 1



MpumMepHbLIN NepeyvYeHb 3aaayv AN KOHTPONbLHOU paboTbl Ne2:

Bapuanr 1
1. B npocrpancrse R? feitcrsyior oneparopst ® u W no npasiianm
Ox = Oy, 29, 23) = (21 + T2 — 3,21 + T2, X2), = = (T1,T2,23),
Ve = VU(x,29,.23) = (23,22 + 23,21 + 2 + 23), = = (&1, 22,23).
Haitru oneparopst @ + WV, & — U, ¢¥, V.

2. B npocrpancrse R? feiicrsyer nuneitnblit onepatop ¢ no npasuay o(zy, 22, r3) =
(1 + 29, ¢y + 229 + 23. 21 + x3). Haiitu ero siapo n obpas.

3. B npocrpancrse R? eiicrsyer mneiiubiii oneparop ® no npasuiy ®(zy, zs, 23) =
(z1 4 229 + 23, 21 + 322 + 223, 221 + Sy + 423). Haitru oneparop @7,

MpumepHbLIN NepeYeHb 3aaay AN KOHTPOJNIbLHOW paboTbl Ne3:

Bapunant 1

1. Haiitun cucreMb! JIMHEHHBIX )'[)H.Iill(‘llllﬁ. 3a/jaolmue JUHeiHbie HoAnpocrpaH-

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

2. Haiitn cobcrBentbie 3HaueHnst 1 coOCTBEHHbIE BEKTOPHI JIMHEITHOIO 11peodpas3o-

BaHUs, 3a/laHHOI'0 B HEKOTOPOM Dasuce ;\l‘(l'l'[)llll(,‘lull

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

3. IIpumensist npotiece OPTOroHAIN3AINN, OCTPOUTH OPTOrOHAIbLHbI Da3uc 1oj-
IPOCTPAHCTBA, HATSIHYTOIO Ha JIAHHYI0 cHeTeMy BeKTopos: (2, 1,3, —1), (7,4, 3, —-3),

(1,1,—6,0), (5,7,7,8).

Tekywmnn KOHTpPONb npeacTaBnsaeTr cobon NPOBEPKY YCBOEHUA y4ebHOro marepuana
TEOpPEeTUYECKOro N NPaKTUYECKOro xapakrepa, perynsipHo OCyLLECTBIISEMYIO Ha 3aHATUSX.

Llenb TekyLiero KOHTpons:

OnpepeneHne ypoBHSA CHOPMUPOBAHHOCTM MNPOECCUOHANTBHBIX KOMMETEHUMA, 3HaAHUN W
HaBbIKOB AeATENbHOCTM B 0611acTu 3HaHWI, n3naraemblX B Kypce.

3agaum TekyLero KOHTPOns: NPOBECTU OLEHNBaHME



1. YpPOBHS OCBOEHUSI TEOpPEeTUMYECKUX W MNPaKTUYECKMX MOHATUA, HayYHbIX OCHOB
npodeccnoHanbHOW AeATENbHOCTY;

2. CTeneHn roToBHOCTM Oby4arowerocs NPUMEHATb TeopeTUYECKNE U NpakTUYECKMe 3HaHUS U
npodeccuoHanbHO 3Ha4YMMyH MHOopMaLMO, CHOPMUPOBAHHOCTU KOTHUTUBHBIX YMEHUN.

3. NpuOOpPETEHHbIX YMEHMK, NpPOodEeCcCUOHanNbHO 3Ha4YMMbIX A8  NPodEeCcCUOHanNbHOM
NEeATenbHOCTH.

TekylwnMn _KOHTPOSMb MNpeAHasHayeH [Aans npoBEPKM Xoda W KadecTBa (hopMmpoBaHUs
KOMNeTeHUnn, CTUMynupoBaHus Yy4debHon paboTbl o0byy4aeMbix W COBepLUEHCTBOBaHUSA
METOOMKN OCBOEHUST HOBbIX 3HaHU. OH obecneymBaeTcsa NpoBeAeHNEM KOHTPOSbHbIX paboT.

B xoge koHTponbHon paboTbl obyyawowemycsa Bbigaetca KMM ¢ npaktnyecknm nepeyHem
3ajaHnin 1 npeanaraeTcs pewuTb AaHHble 3agaHus. B xode BbINOMHEHMs 3adaHui MOXHO
nosib3oBaTbCs NMbON NUTepaTypoun, orpaHnyeHme no spemeHn 90 MUHYT.

Ecnn Tekywasa aTttectauusi npoBOAUTCS B OUCTaHUMOHHOM (popmaTte, TO oby4varowmincs
AOSDKEH MMeTb KOMMbITEP U OOCTYN B CUCTEMY «OMEKTPOHHbIM yHMBepcuTeT». Ecnn y
oOy4atouierocss OTCyTCTByeT Heobxogumoe obopyaoBaHWe wnuM A0CTyn B CUCTEMY, TO OH
06s3aH coobwntb NpenogasaTtesio 06 aTom 3a 2 paboumx AHA. Ha KOHTposibHy paboTy B
ANCTAHLUNOHHOM pexnme 0TBOAUTCA orpaHudeHmne no spemeHn 120 MuHyT.

20.2. NMpomexyTo4yHaa aTrecTauusa

[MpomexyTodHasa aTtrecTaumsi npefHasHadyeHa [Ons onpefeneHus YpPoBHSA OCBOEHWUSA BCEro
obbema ydebHOM gucuunnuHbl. NpomexyTodHas aTtTecTauust no aucumninuHe «Anrebpa»
npoBoauTCA B (hopMe 3a4eTa 1 IK3aMeHa.

[MpomexyTodHasa aTTecTaums, Kak npaBumno, OCyLLEeCTBNSAETCS B KOHLE ceMecTpa. Pe3ynbTaThl
Tekywen artrectaumm obyyawllerocs no peweHuio kadegpbl MOryT ObiTb YYTeHbl nNpu
npoBedeHnn MNPoOMEeXyToyHon aTttectaumn. [lpu Hecormacum CTygeHTa, emy [aeTcs
BO3MOXHOCTb MPOWTU MPOMEXYTOYHYI0 aTtTecTtaumio (bes yyeta ero Tekywmx aTrectauuin) Ha
06X OCHOBaAHUSAX.

lMpy npoBedeHWN 3aveTa Y4UTLIBAOTCA pes3ynbTaTbl KOHTPOSibHOW paboTbl. [Ona nonydeHus
OLEHKN «3a4TeHO» Ha 3ayeTe y oby4arollerocs OOSMKHbI MMETbCHA UIM OLEHKN «3a4TeHO» Mo
KOHTPOmMbHbIM paboTam unuM CTyAeHT OOSMKEeH pelnTb COOTBETCTBYHOLIME 3ajadn B xoae
npoBefeHns 3ayeta. KoHtponbHada pabota — no 10 6annoB 3a kaxayt NpaBUibHO PELLEHHYIO
3agayy KOHTpornbHoW paboTbl. [pu nonyvyeHun He MeHee NONIOBWHLI BGannoB BbICTaBNAETCHA
OLIEHKA «3a4TEHO.

Mpu NnpoBeaeHMM 3k3ameHa 0by4vatoLLMNCs JOSMKEH OTBETUTL HA COOTBETCTBYHOLLME BOMNPOCHI B
X0[e aK3ameHa.

[MpMepHbIM NepeyYeHb BONPOCOB:

CemecTp 1
Cucrtembl NUHerHbIX ypaBHeHuin. MeTtop Maycca.
[MocTaHOBKM M NOACTAHOBKM
MaTpuupbl
Onpegenutenu. Npasuna Kpamepa. Onpegenvtens Matpuyubl N-0ro nopsiaka
MaTpuubl K-oro nopsigka. Teopema Jlannaca
lMpaBuna Kpamepa
IMpoctpaHcTBO R". PaHr maTtpuvupl. [1paBnno BblYMCNEHNSA paHra MaTpuubl
Cuctembl NUHENHbBIX YypaBHEHWI
CTpyKTypa MHOXECTBa peLIEHN CUCTEMbI JIMHENHbIX YPaBHEHWI
0 | fenctBusa ¢ matpuuammn. ObpatHas matpuua
BunuHenHole ¢opmbl. BbipaxeHne 6GunuvHenHon ¢opmbl B koopauHaTax. Matpuua
OunMHerHon opMbI
CnmmeTpudeckne un KococummeTpudeckne 6unuHenHole ¢opmbl. KBagpaTuyHble
dopmbl. [MpnBegeHue kBagpaTuyYHbIX POPM K KAHOHUYECKOMY BUAOY

RPOIOINO|UAWINIEF
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13 3aKOH UHepuun KBagpaTUdHbIX opM. MonoxuTensHO onpeneneHHble KBagpaTUdHble
dopmbl. Kputepuin CnbBectpa
CemecTp 2

1 | JluHenHble npoCcTpaHCTBa.

2 | JlnHenHasa 3aBUCMMOCTb U HE3aBUCUMOCTb BEKTOPOB

3 | basuc, koopanHaTbl, pa3MepHOCTb MPOCTPaHCTBA

4 | A'soMopdur3M NUHENHBIX NPOCTPAHCTB

5 MaTtpuua nepexoga oT ogHoro 6asuca Kk gpyromy, npeobpasoBaHne KOopAnHaAT BeKTopa
npu nameHeHun 6asuca

6 | NognpocTpaHCTBa NIMHENHOIO NPOCTPAHCTBA

7 | Cymma 1 nepeceyeHme noanpocTpaHCTB

8 | Npsamaga cymma nognpocTpaHCcTB

9 | JInHenHble onepaTopsl

10 | MaTpuua nuHernHoro oneparopa

11 | JencTtBus ¢ NIMHENHLIMK onepaTopamMu

12 | AHHYNMpYOLME MHOTOYNMEHDI

13 | ObpaTHbIN onepaTop

14 | JlnHenHbIn onepaTtop, gencreyrowinm n3 R"s R"

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

16 | Cob6CTBEHHbIE BEKTOPBI M COBCTBEHHbIE 3HAYEHMS FIMHEWMHOrO oneparopa

17 | Teopema NamunbToHa-Kanun

18 | MluBapuaHTHbIe NoANpPOCTpaHCTBa

19 | >)KopgaHoBa ®opma maTpuLbl NIMHENHOrO onepaTtopa

20 EBknnooBo n yHuTapHoe npocTpaHcTea. [nuHa BekTopa, Yron Mexay BeKTopamu,
opToroHanbHocTb. HepaBeHcTBO Kowu-byHakosckoro-LBapua

21 | OpToHOpMUpPOBaHHLIN Basuc. MNpouecc opToroHanbHOCTU

29 Onpepenutens [pama. OpToroHanoHoe JononHeHue. [lpoekuns BekTopa
nognpoCTpaHCTBO

23 | Nlsomopdhm3m eBKNNOOBbLIX N YHUTAPHbLIX NPOCTPAHCTB

24 | ConpshkeHHoe nNpocTpaHCcTBO. ConpsiKeHHbIN 6asnc

25 | ConpsikeHHbI onepaTop, ero CBOMCTBA

26 | CamoconpsikeHHbIM onepaTop, ero CTpykTypa

27 | 'someTpuyeckun onepaTop, ero CTpyktypa

28 | CTpyKTypa NUHENHbIX ONepaTopoB B €BKNNAOBbLIX M YHUTAPHbIX NPOCTPAHCTBAX

Kputepumu oueHnBaHuUA KOMNETEHLUN

LLikana oueHoOK

«3a4TeHO» BbICTABMSIETCA CTYOEHTY, KOTOPbIA MPOYHO YCBOMUI MPESYCMOTPEHHbIN
nporpaMMHbIA MaTepuan; nokasan rnybokue cMcTemMaTU3MpPOBaHHbIE 3HaHWS, BnageeT
npYeMammn pacCyxaeHusi U CONoCTaBnseT Mmatepuan n3 pasHbiX UCTOYHUKOB: TEOPWIO
CBSA3bIBAET C MpaKTUKOW, APYrMMU TemMamu [[aHHOro Kypca, ApYrMx M3ydaembix
npegmeToB; 6e3 owMBOoK BbINMOMHUI NPaKTUYEeCKoe 3aJaHue.

Ob6s13aTenbHBIM YCIIOBMEM BbICTABMEHHOW OLEHKW SIBMSIETCS MPaBUIbHOE peLLeHue
KOHTpPOmnbHbIX paboT, cucTemaTuyeckass akTuBHasi paboTa Ha NEKUMOHHBbIX U
NPaKTUYECKUX 3aHATUSX.

«3a4YTeHO»

«He 3ayteHo» BbICcTaBnsieTcs CTyAEHTY, KOTOPbIV He CripaBurics ¢ 3agaHusiMu buneTa,
B OTBETAax Ha Apyrie BOMpOCbl AOMYCTUM CYLLECTBEHHbIE OLNGKA. He MOXeT OTBETUTL
Ha JONONHUTENbHbIE BOMPOCHI, NPEeANoXEeHHbIE NpenoaaBaTenem.

«He 3a4yteHo»




KpuTepuu oueHMBaHUA KOMNeTeHL U LLikana oueHoOK
MonHbIV 1 NpaBUbHBIA OTBET Ha 06a Bonpoca buneTa. OTnn4Ho
HeTo4YHOCTV B OTBETE Ha BOMpOCk GuneTta. Xopouio
CyllecTBeHHble Heo4eThbl B OTBETE Ha BOMpPOChl bunera. YnoeneTBopUTensHO
MonHOCTLIO He pacKpbIT, Mo KpaliHei Mepe, oAuH BOMpoc buneTa. HeynosneTBoTensHO

20.3 ®doHA OUeHOYHbIX cpeacTtB CcPOPMUPOBAHHOCTU KOMMETEHUUA CTYAEHTOB,
pekomeHAyeMbIU AnA NpoBeAeHUsA ANarHoCTUYeCKnx padbort

Nel. Ilyers o, ..., T, — BEKTOPEBI IHHENHOTO NpocTpaHcTEa [ Haz nonem I, Bripaskenne
BHIA (o + ...+ a1y, G, ., Oy, € F HAshIBaeTCS

a) JUHEeHOH KoMbuHAITHET;

}) aKCHOMON KOMMYTATHBHOCTH;

B) HelIHHelHo! KoMOnHAIHeil.

Ne2 Eermn cpenn koadbunmerTor muHeiiHON KOMOMHAIIH €CThH HEHYJIEBEIE, TO TAKYVIO
JUHENHVIO KOMONHAIIIO HAZBIBAIOT

a) HeTPHBHAJILHOI]

3} TPHEHATBHON.

Ned Ecomm cpenn kosdhdmiinenTos AuHeliHON KOMOHHAIIHH HET HeHVIeBbX Ko3dhduim-
EHTOB, TO TAKY IO JTHHEIHY0 KOMOHHAIHIO HASBIBAIOT

a) TPUBHAJILHOIL;

3) HETPHBHAJILHOIL.

Ne4 JInneiinwni onepatop A @ B — I HaswiBaeTcs oOPATHMEIM, €CIIH CYIIECTBYET JIH-
Heliubit oneparop B : R — R Takoii, uro...

a) AB=BA=1;

) AB=BA=A

NS Basznce ey, ....e, eBKAWJI0OBA WM VHHTADHOI'O [POCTPAHCTEA HA3BIBAETCH OPTOTO-
HAJIBHREIM PR 4,7 = 1,...,n.i # J, ecin

a) (ee;) =05

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

NeG Hensiercs s apudasernieckoe npocTpancTso R™, T.e. MHOMKECTEO VIIODS 10UeHHBIX
HabOpOB 71 BeNleCTEEHHBI MHCET ¢ ONEPAlNAME CIOMKEHN W YMHOMKEHHS Ha BelleCTEeH-
HEIE YHCTE THHERHBIM POCTPAHCTEOM !

A,

No7 Tlocunraiire onpejeInTelb AHATOHAIBHON MATPHITBL

6 0 0
A=103 0
005

90
Neg Panr marpunsl A pagen

=
=

=

=

oo
== =]

=

=
=
=
=
=

3

N0 [Tanmt aBa Bextopa k = (—2,4),m = (1, —2). fpasieTcs /m JaHHAS CHCTEMA Bek-
TOPOE JIHHEHHO HE3aBHCHMO?

Jia )

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

Ja

Kputepuu n wkanbl oueHnBaHmAa 3agaHnm ®OC:

1) 3agaHug 3akpbiToro Tuna (Bbibop 04HOro BapyaHTa OTBETa, BEPHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbIN OTBET;
e 0 6annoB — ykasaH HEBEpPHbIN OTBET.




2) 3agaHunsa oTKPbLITOro Trna (KOPOTKUN TEKCT):

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

3) 3agaHuga OTKpbITOro Tmna (4YMcno):

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

3apaHusa pasgena 20.3 peKoMeHAYHTCA K UCMOSIb30BaHUIO NPU NpoBeAeHUN
ANarHOCTUYECKUX paboT C Lefibio OLEeHKM OCTaTOYHbIX pe3ynbTaToB OCBOEHUS AAHHOMN
AUCLUUNIUHBI (3HAHUW, YMEHUW, HAaBbIKOB).

Mporpamma pekomeHgoBaHa HMC matemaTtudeckoro gpakynsteta npotokosi Ne 0500-03
oT 24.03.2022 .
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