MMHOBPHAYKN POCCUU
®ENEPANIbHOE MOCYIAPCTBEHHOE BIO[KETHOE OEPA30OBATENIbHOE YYPEXOEHUE
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«BOPOHEXCKWUM rOCYOAPCTBEHHbIN YHUBEPCUTET »
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YTBEPXOAHIO
3aBegyowmin kapegpon
anrebpbl 1 MaTeMaTn4ecKmx
MEeTO40B rMapoaMHAMUKM

ﬁ_ : (3BsruH B.T".)

nodnuck] pacwucgpposka nodnucu

19.06.2020 .

PABOYASA NPOMPAMMA YYEEHOWU OUCLUUNIINHDI
B1.0.09 Anrebpa

1. Wndcdp v HaumeHOBaHUe HanpaBfieHUA NOATOTOBKU:
02.03.01 MaTtemaTuKka 1 KOMMbIOTEPHbIE HAYKK

2. Mpodunb nogrotoBkn: MatemaTnyeckoe N KOMMNbIOTEPHOE MOAENUPOBAHUE;
MaTtemaTtnyeckme MeToabl U KOMNbIOTEPHbIE TEXHONOMMN B €CTECTBO3HAHMUMU, SKOHOMUKE U
ynpasneHum

3. Keanudumkauma BbinyckHUKa: bakanasp

4. ®dopma obpasoBaHua: OyHas

5. Kacheppa, oTBevawwan 3a peanusaumio gucumnnuubl: Kadgeapa anrebpbl u
MaTemMaTU4YeCKMX METOAOB rMAPOANHAMUKN

6. CocTtaBMTENM NPOrpamMMmbl: OOLEHT, K.d.-M.H. TypbuH Muxamn Bayecnasosuy

7. PekomeHgoBaHa: HMC matemaTtudeckoro gakynbteta npotokon Ne 0500-04
oT 18.06.2020 .

8. YuebHbIn roa: 2020-2021 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:
— O3HaKOMJIEHME C OCHOBHbIMU anrebpanyeckumm NOHATUSMN N bakTamu;
- OBnageHne OCHOBHbIMM METOA4AaMU peLLeHns 3aaay;
- BblpaboTKa HaBbLIKOB M YMEHWA MO MPUMEHEHMIO MOSTYYEHHbIX 3HAHWUA MpU peLleHun 3agad
anrebpbl U pyrMx matemMaTU4ECKNX OUCLUMIIVH.

10. MecTo y4yebHOM AncUUNUHBLI B cTpykType OOI:

OucumnnuHa

«Anrebpa»

oTHocuTcsa K bBrioky 1

ObGas3aTtenbHOM 4acTu,

T.C.

ob6s13aTenbHON AUCLMMNMHOM AN U3yYeHus 06yYatoLmMMUCS.
[lnsi ero ycnewHoro ocBoeHus1 He06X0AMMbI 3HAHUSA U YMEHUs, NpuobpeTeHHble B pesyrbTaTte

00y4eHuns No LWKOMbHOW NporpamMmme.

CTyaeHT AomkeH cBo60AHO BMaaeTb MaTepuanamMm LWKOSbHOW Nporpammbi.

11. KomneTeHUuuun 06yqa|ou.|,eroc9|, (*)OpMMpyeMble B pe3yyibTaTé OCBO€HUA ANCUUNJINHDbI:

Koga HassaHue Koa(bt) WugmkaTtop(bl) lMnaHupyemble pesynbTaTbl 0by4eHus
KoOMneTeHunn

OlK-1 | CnocobeH OlK-1.1 | ObnapaeTt 6a30BbIMU 3HaTb: KOHLeNTyarnbHble OCHOBbI
KOHCYJ1bTUPOBATb U 3HaAHUAMMU, MeTOo[0B pelleHna 3aaad B I'Ipe,El,MeTHOI7I
MCMNoNb30BaTb nonyvYeHHbIMN B O6J'IaCTI/I; OCHOBHble MeTOoAbl
PyHOaMeHTanbHble obnactu AokasaTenbCcTBa MaTeMaTU4eCcKnx
3HaHus B obractu MaTemMaTU4eCcKux u yTBEPXAEHUN
MaTemMaTU4ecKoro (MnKn) ecTecTBEHHbIX YMeTb: hopmMynnpoBaTb NOCTAHOBKM
aHanuaa, HayK OCHOBHbIX 3aday anrebpbl, B TOM Yncre B
KOMMEKCHOro U NPOEKTMBHbLIX NPOCTPaHCTBaX,
PYHKUMOHANbHOro dhopmynupoBaTh 1 AoKa3blBaTb TEOPEMbI
aHanusa anrebpbl, CyLLIeCTBOBaHWS, €ANHCTBEHHOCTH,
aHanuMTU4eckon KOPPEKTHOW MOCTaHOBKM 3a4a4y anrebpsbl.
reomeTpun, Bnagetb: TeopeTnyeckummn NOAX04amMm K
andpepeHumansH peLueHunto 3agad anrebpbl; HaBbIkKamu
O reomeTpumn u paboTbl B UHPOPMALIMOHHBIX
Tononoruu, COBpPEMEHHbIX cUcTeMax
anddpepeHumansH | OMK-1.2 | YmeeT ucnonb3oBaTb 3HaTb: 3apybexHy0 1 OTEYECTBEHHYIO
bIX YPaBHEHWN, ©a3oBble 3HaHWs B nutepatypy B obnactu anrebpsl, obwme
OUCKPETHOM obnactu dOopMbl 3aKOHOMEPHOCTN TEOPUM
MaTeMaTuK1 1 MaTeMaTUYECKNX U anrebpobl
MaTemMaTu4ecKkomn (Mnn) ecTecTBEHHbIX YMeTb: ucnonb3oBaTb METOAbI, CNOCO6bI
FOrVKK, Teopum Hayk B peLleHns 3agad B npeameTHom obnacTtu
BEPOATHOCTEMN, npodeccuoHanbHon Bnagetb: nctovyHmkamun nHgopmMaumu,
MaTeMaTn4eCcKomn OeaTenbHOCTU HaBblkamu paboTbl C NUTEPaTypon,
CTaTUCTUKN U WHOPMALMOHHBIMY CUCTEMAMM
criyyqanHbIxX OrlK-1.3 | ImeeT HaBbiku Bbibopa | 3HaTb: MeTOAbI peLleHns 3agay B
NpoLIECCOB, METOLOB peLLeHUs obnactu anrebpsbl
YNCNEHHbIX 3agay YMeTb: BbIOMpaTh KOHUEeNTyarnbHble
METOoN0B, npodeccrnoHansHom MeToAbl pelleHns anrebpanyeckux
TEOPETUYECKOMN OesaTenbHOCTU Ha 3agad
MEXaHUKM B OCHOBe TeopeTunyeckmx | BnageTb: meTogammu camocTosaTensHOro
npodgbeccroHanbHo 3HAHWN 00y4YeHMs HOBBIM 3HaHMAM U cnocobamm
N 0eaTenbHOCTU UX NpUMeHeHns B obnactu anredpbl

YK-1 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
TEOPUTUYECKUN €e COCTaBALNE 1 CUCTEMY, BbISIBUTb COCTaBMAOLLME YACTH,
aHanm3 n CMHTE3 CBSI3V MEXOY HUMMU yCTaHaBNuMBaTb CBA3M MEXOY HUMMU
MHdopMauuu, Bnapgetb: ncTtoudHMKamm nHdopmaumm,
NPUMEHATb HaBblkamMu paboTbl C NUTEPATYpPoOn,

ABJIAETCA




CUCTEMHBbIV noaxon HarnpaBreHHbIMU Ha peLleHne
Ansa peweHus nNpobnemHbIX cuTyaummn anrebpbl
NnocTaBneHHbIX YK-1.2 | Vicnonb3ysa noruko- 3HaTb: KOHLUenTyarnbHble OCHOBbI
3ajau MEeTOA0MN0orM4YeCckuin MeTOO0B peLleHusi 3agay B obnactu
WHCTPYMEHTapui, anre6psbl
KpUTMYECKM oLeHnBaeT | YMeTb: paboTtaTb C pasnuyHbIMU
HaOEeXHOCTb WUCTOYHMKaMK Hay4HOW MHpopMaLuun,
WUCTOYHWKOB UCNOMb3ys NOrMKO-MeTOANYECKUN
WHopmauuw, WHCTPYMEHTapui
COBPEMEHHbIX BnapeTb: HaBblkamu paboThbl B
KOHUenummn WHPOPMALMOHHbLIX COBPEMEHHbIX
dunocodckoro n cucTemMax, KpUutepusiMm nNpoBepPKN
coumanbHOro xapakrepa | MCTOMHMKOB MHGOpMaLmm
B CBOEW npegMeTHON
obnactu

12. O6bem AUCUUNNUHBLI B 3a4eTHbIX eAuHMUax/yacax B COOTBETCTBUU C YYE€OHbIM
nnaHom — 15/ 540.
Pdopma NpoMeXyToHHOM aTTecTauum: 3a4€T, IK3aMeH

13. TpyAROEMKOCTb MO BuAam y4yeoHomn paboThbl:

TpyAoeEMKOCTb (4achl)
Bug yuebHon paboThl Bcero To cemMecTpam .
AyONTOPHbIE 3aHATUS 264 140 124
B TOM YuCre: nekymn | 136 68 68
npaktnyeckne | 118 68 50
nabopartopHble | - - -
CamoctosTenbHas pabota 214 80 134
KoHTponb 72 36 36
Utoro: 540 252 288
13.1 CopepxaHue pa3genoB AUCLUUMIINHDI:
n/n
Peanunsauyusa
HanmeHoBaHune pasgena
pasgena CogepxaHve pasgena gUCUMNINHGI ONCUMMITNHBI C
OUCUUNIUHBI NMOMOLLbIO
OHNawH-Kypca,
QYMK™*
1. Nekuun
1 Cuctembl NMHENHbIX | CUCTEMBI IMHENHbIX YpaBHEHWI U MaTpuubl. CTyneH4aTble https://edu.vsu
ypaBHeHun (MeToq CUCTEMbI JIMHENHBIX YPaBHEHUN. DKBUBASIEHTHbLIE CUCTEMbI .ru/enrol/index.
[aycca) nHeNnHbIX ypaBHeHu. MeTtog Maycca pelueHns cuctem php?id=9692
JNIMHENHbIX YPaBHEHWI.
2 [MepecTtaHoBKM 1 lMepecTaHoBKW. YeTHOCTb NepecTaHoOBKU. TpaHCno3numm https://edu.vsu
NoACTaHOBKM nepecTtaHoBku. [lepexon oT OAHON NepecTaHOBKU K ApYron .ru/enrol/index.
npy NOMOLLM TpaHCNo3nUnA. IaMeHeHne YeTHOCTU php?id=15820
nepecTtaHoBKW Npu TpaHcno3nuun. MNogctaHoBkKU. YeTHOCTb
NoACTaHOBKM.
YMCro YETHbIX MOACTaHOBOK.
3 Onpepenutenun Onpeaenutenun matpuy, 2-ro n 3-ro nopsigka. lNMpaeuno
Kpamepa. Onpegenutenu maTpuy n-ro nopsaka. CeoiicTea
onpegenutenein. CBONCTBa onpeaennTenen, CBsI3aHHbIE C
NHENHON KOMOMHaUMEN CTPOK U TPAHCTNIOHMPOBAHNEM.
MwuHopbl k-ro nopsigka. Teopema Jlannaca. PasnoxeHue
onpegenuTens no ctpoke. MeToabl BbIYMCIIEHUS
onpegenutenen. lNpaeuno Kpamepa pelieHnsa cuctem n
YPaBHEHUI C N HEU3BECTHbLIMM.
[pyrve nogxofpbl K NOCTPOEHMIO TEOPUM ONpeaenuTenen



https://edu.vsu.ru/enrol/index.php?id=9692
https://edu.vsu.ru/enrol/index.php?id=9692
https://edu.vsu.ru/enrol/index.php?id=9692
https://edu.vsu.ru/enrol/index.php?id=15820
https://edu.vsu.ru/enrol/index.php?id=15820
https://edu.vsu.ru/enrol/index.php?id=15820

MpocTtpaHcTBO R"

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

PaHr matpuupl

PaHr maTtpuubl. MeToa okanmnstowmx MMHopoB. HaxoxaeHne
paHra matpuupbl 1 6asnca CUCTEMbI BEKTOPOB NPW MOMOLLM
anemMeHTapHbIX Npeobpa3oBaHuin. [JononHeHne NMHERHO
He3aBMCKMMbIX CUCTEM BEKTOPOB A0 6a3uca.

CuctemMbl NIMHENHbIX
ypaBHEHWU (paHr
MaTpuLbl)

KpuTepuu COBMECTHOCTM CUCTEMBI NIMHENHBIX YPaBHEHNI B
TepMuHax paHra matpuul. O6o6ueHne npasuna Kpamepa Ha
CUCTEMbI M FIUHENHBIX YPaBHEHUI C N HEU3BECTHLIMU.
CTpyKTypa MHOXeCTBa peLleHnin OAHOPOAHOM U
HEO4HOPOAHON CUCTEM NIMHENHBIX YPaBHEHWUIA.
dyHOaMeHTanbHas cuctema peLleHun.

Hencteus ¢
mMaTpulamu.
O6patHasa maTpuua.

Hencteusa ¢ matpuuamu. OnpegenuTens NpoM3BeaeHNs
mMaTpuy. MaTpuyHble ypaBHeHuss. OBpaTHas matpuua.
CaoictBa obpaTHoi MaTpuubl. HaxoxaeHne obpaTHOM
MaTpuLbl METOAOM 3fIEMEHTAPHLIX NPeobpasoBaHU.
MpaBuno Kpamepa. PasnoxeHue matpuy,. PaHr cymmbl 1
npounseBegeHne maTpuLl.

pynnbl n
roMoMopu3Mbl

Anrebpanyeckue CTpykTypbl. Buabl anrebpanyecknx CTpykTyp.
Mpynnbl. Pa3pewinMocTb ypaBHEHUI B nonyrpymnne.
N3omopdmambl 1 roMmomMopdun3mMbl anredbpandyecknx CTpykTyp.
CeovictBa romoMmopdunamoB. Moarpynnel. KoHCTpymMpoBaHue
noarpynn. OnucaHne Bcex nogrpynn rpynnel Z. Linknuyeckas
rpynna. PasnoxeHwe rpynnel no nogrpynne. Teopema
Jlarpanxa. ®akroprpynna. Teopema Kenw.

Konbua

Konbuo. Tunbl konew,. MNogkonbLo. Flomomopdunambl konel,.
XapaKkTepucTuka nosnsi.
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KomnnekcHble Yncna

TpuroHomeTpuryeckass bopMa KOMMIIEKCHOrO Yuchna.
YMHOXeHWe, AeneHne, BO3BEAEHNE B CTEMEHb U U3BNEYEHNe
KOPHS1 KOMMJIEKCHBIX YMCEN B TPUTOHOMETPUYECKON hopMe.
'pynna KopHen 13 eguHuLbI.

11

MHoro4neHb! oT
OLHOW NepemMeHHom

KonbLo MHOro4nieHoB OT OAHOM NEPEMEHHON.
DyHKUMOHanNbHbINA 1 anrebpanyecknin Noaxoabl K MOHATUIO
MHorouneHa. KopHu

MHorousieHa. CBsi3b KOPHEN MHOrouYfeHa ¢ AenuTensamm
nepBoKn cTeneHn. Yncno KopHern MHorouneHa Hag obnacTeto
uenoctHocTn. CoBnageHne noaxonoB K MOHATUIO MHOrovneHa
Hag, 6eckoHeYHOn 061acTbio LEeNOCTHOCTU. KpaTHOCTb KOpPHS
MHoroyneHa. PasnoxeHne Ha MHOXUTENW Hag 0bnacTbio
LenocTtHocTu. PasnoxeHne MHOro4YneHa no cTeneHsam
OBy4dneHa x-c lNpoussogHas MHorouneHa. lNoHmwkeHne
KpaTHOCTM KOpHSA npu aunddepeHunposaHmn. dopmyna
Tewnopa. MHorouneHa Hag anrebpanyeckn 3aMKHYTbIMU
nonamu. OcHoBHas Teopema anrebpbl. Popmynel Bueta.
MHorouneHbl Hag Nnonem OeNCTBUTENbHbIX YMCEN.
PauynoHanbHble KOPHM MHOro4YfIeHa ¢ pauuoHarnbHbIMK
KoadhumumeHTamu. ['paHnLbl KOPHEN MHOIOYNEHa.
HaxoxgeHne koHen mHorovneHoB (popmyna KapgaHo,
Teopema Abensa un Manya). Teopembl 0 ynicne
OENCTBUTENbHbIX KOPHEN MHOroYsieHa C 4ENCTBUTENbHBIMN
KoadhpumumeHTamun. [leneHme MHorourieHa Ha MHOMOYNEH C
OCTaTKOM, HanboNbLLUNA OOLLUIA AeNNTENb MHOMOYIEHOB.
Anroputm EBknuaa. B3aanMHO NpoCTbl€ MHOMOYMNEHbI.
PasnoxeHne MHorovneHa Ha HenpMBoAMMbIE HaA NOJfeM
MHOXUTENMN.

12

MHoro4yneHb! ot
HECKOJbKUX
nepemMeHHbIX

KornbLiO MHOro4YNeHoB OT HECKOMbKMX nepeMeHHbIX.
CVIMMeTpVI‘-IeCKVIe MHorouneHbl. OcHoBHas Teopema Teopumn
CUMMETPUNYECKNX MHOIO4J1€HOB.

13

BekTopHble
NpoCTpaHCcTBa

BeKToprIe NpPOCTpaHCTBA. JInHeNHasa 3aBUCMMOCTb CUCTEM
BEKTOpPOB. basuc n Pa3MEPHOCTb NIMHENHOro NPOCTpPaHCTBA.




KoopaumHatbl BekTopa B 3agaHHoM Gasuvce. Izomopduam
BEKTOPHbLIX MPOCTPaHCTB. /1I30MOPdHOCTL KOHEYHOMEPHbIX
NPOCTPaHCTB O4UHAKOBOW pa3mepHocTu. MaTtpuua nepexoaa
oT ogHoro 6a3unca k gpyromy. [NpeobpasoBaHne koopauHaT
BEKTOPOB Npu n3amMeHeHun 6asmca. MNognpocTpaHcTBO
BEKTOPHOro NpoCTpaHcTBa. JInHenHas obonoyka u paHr
cucTeMbl BEKTOPOB. NepeceveHne 1 cymma NoanpoCTPaHCTB,
npsiMasi CyMMa NnoanpocTPaHCTB.

14

JInHelnHble
oTobOpaXxeHus

JInHenHble 0TOOpaxeHns BEKTOPHbIX NpocTpaHcTB. Matpuua
NVHerHoro otobpaxeHusi. ViameHeHne maTpuubl IMHENHOTO
oTObpaxeHus Npu nepexoae k Apyrum 6asuncam. Jencteus ¢
NUHENHbIMK oToBpaxeHusiMun. MpocTpaHCTBO NUHENHbIX
oTobpaxeHuin. Aapo 1 obpas NMHERHOro oTobpaXKeHusl, X
pa3mepHocTu. JInHeriHble onepaTopbl. O6paTHbI onepatop,
YCINOBWE CyLLLEeCTBOBaHUsi 06paTHOro oneparopa.
CobcTBEHHbIE BEKTOPBI 1 COBCTBEHHbIE 3HAYEHWSI.
XapaKkrepucTu4ecknin MHorovneH. Teopema FamunbToHa-
Kanu. iHBapuaHTHbIe nognpocTtpaHcTBa. Kputepun
AunaroHanmnsmpyemocTn MaTpuubl

NMHEVHOrO oneparopa.
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*KoppaHoBa chopma
oneparopa

>KoppaHoBa knetka. >KopgaHoBa matpuua. KopHeBble
noanpocTpaHcTBa. PasnoxeHne NpocTpaHCTBa B NPSMYHO
CYMMY LIMKINNYECKMX KOPHEBBIX NOAMNPOCTPaHCTB. Teopema o
XXOpOaHOoBOW HOpManbHON hopme MaTpuLbl MMHENHOTO
onepaTopa B KOMMNEKCHOM 1 B BELLLECTBEHHOM MPOCTPaHCTBeE.
EQWHCTBEHHOCTb XXOp4aHOBOW HOpManbsHON OOpMbI.

16

BunuHenHble n
KBagpaTu4Hble

dopmbl

BunuHenHble popmbl. MaTpuua bunuHenHom opmbl.
CummeTpuryecKkne n KococMMmmeTpuyeckne GUNMHenHbIe
dopmbl. KBagpatunyHble doopmbl. MeToabl Jlarpanxa n Akobu
npvBeaeHns KBagpaTU4HoW OPMbl K KAHOHUYECKOMY BUAY.
3akoH uHepumun. MNonoxmTenbHO onpeaeneHHble opMbl.
Kputepuin Cunbaectpa. NpuBeaeHne napbl kBagpaTuyHbIX
dOpM K KAHOHMYECKOMY BUAY. BunuHenHbie n KBagpaTUYHbIe
POpPMbl HA KOMMNIEKCHOM MPOCTPAaHCTBE.

17

EBknnaoBbl
YHUTapHble
npocTpaHcTBa

EBKNnOoBbI 1 yHUTapHbIE BEKTOPHbLIE NPOCTpaHcTea. AnvHa
BEKTOpA, Yron mMexay Bekropamu. HepaeseHcTBo Kowwu-
ByHsikoBckoro. OpToHOpMUpOBaHHbIe 6asuckl. Mpouecc
opToroHanusauum pama-LUmungra. Onpegenutens pama.
OpToroHanbHoe gononHeHue. MNpoekums BekTopa Ha
NoAnpOCTPaHCTBO. MI3oMopdu3m eBKIMOOBbIX M YHUTaPHbIX
NPoCTpaHCTB. JInHelHble yHKUMOHanbI. ConpsXeHHoe
npocTpaHcTBO. ConpsiKeHHbIN 6a3nc. JIMHenHbIN onepaTop,
CONPSHKEHHbIN K faHHOMYy. CUMMETPUYECKME N 3PMUTOBBI
nHenHble onepartopsbl, nx cnekTp. CywecTtBoBaHme
cobCTBEHHOIO OPTOHOPMMpOBaHHOIO 6asnca. OpToroHarnbHble
N YHUTapHbIE NIMHENHbIE OnepaTopbl, KAHOHUYeCKu Basnc
Ans HMX. PasnoxeHne HeBbIPOXAEHHOIO FIMHENHOIO
onepaTopa B Npoun3BeAeHME NONOXNTENBHOMO U
n3omeTpuyeckoro oneparopa. lNpueegeHve kBagpaTuyHON
(3pmuTOBOI) hOpMBI K

rNMaBHbIM OCSIM.
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AddUHHBbIE
NpOCTpaHCcTBa U
adprHHbIE
oTODpaXKeHust

AdPUHHbIE N addPUHHBIE EBKNNAOBLI NPOCTPaAHCTBA.
Cuctembl koopauHart. nockocty B adbdUHHOM NPOCTPaHCTBE,
cnocobbl nx 3agaHusa. PaccTosiHue mexay Todkamm
€BKITMOO0Ba NpocTpaHcTBa. PacctosiHue OT ToYkM Ao
nnockoctu. O6bem B eBKIIMAOBOM npocTpaHcTBe. O6bemM
napannenenunena v onpegenutens [pama. AddunHHbIE
oToDOpaXkeHus1, Ux 3anucb B KoopauHaTtax. PasnoxeHune
adcpmHHOro NpeobpasoBaHus B Npon3BeeHNe CABUra u
npeobpa3oBaHus, OCTABMNAKLLETO HA MECTE TOYKY.
"eomeTpuryecknit cMbicn onpegenntens agoduUHHOro
npeobpasoBaHus. [ABWKeHMS eBKNMAOBa NPOCTPaHCTBA.
Knaccudpmkaums gevxeHun. Ksagpuku (rmnepnoBepxHOCTU




BTOpPOro nopsigka) B adhpMHHOM NMpoOCTpaHCTBE.
Knaccudpumkauus ksagpuk B adhpHHON 1 eBKITUA0BON
reomeTpusix. HeBbIpOXaeHHbIE LieHTpanbHble KBagpukn.
KaHoHuyeckne n umnuHapudeckme KBagpuku.
AcumMmnToTU4eckme HanpasreHus. [eomeTpuyeckne CBOMCTBa
rnasBHbIX OCeW annuncouaa.

2. NMpakTn4yeckue 3aHATUA

Cuctembl NIMHENHbIX
ypaBHeHun (MeToa
["aycca)

CuctemMbl NIMHENHbIX ypaBHEHUN 1 MaTpuubl. CTyneHyaTtble
CUCTEMbI NIMHENHBIX YPaBHEHUA. DKBUBAIIEHTHbLIE CUCTEMbI
nuHenHbIX ypaBHeHW. MeTtoa Maycca pelleHns cuctem
NWHENHBIX YPaBHEHWUI.

MepecTtaHoBKM 1
NoACTaHOBKM

MepecTaHoBKU. YeTHOCTb NepecTaHoBKU. TpaHCno3ML MK
nepecTtaHoBku. Nepexoa OT O4HOM NepeCcTaHOBKM K ApYrom
npyv NOMOLLM TpaHCNo3nunin. ameHeHne YeTHOCTU
nepecTaHoBKM Npu TpaHcnosnumn. NogcraHoBkK. YeTHOCTb
NoaCTaHOBKM.

Y1cno YeTHbIX NOACTaHOBOK.

Onpegenvtenu

Onpegenutenu matpuy 2-ro n 3-ro nopsigka. Npasuno
Kpamepa. Onpegenutenu maTpuy, n-ro nopsaka. Ceorictea
onpegenutenen. CBoONCTBa onpeaenntenen, CBA3aHHbIe C
NHEeNHON KoMBMHaLUMen CTPOK U TPaHCNOHMPOBAHNEM.
MwuHopbl k-ro nopsaka. Teopema Jlannaca. PasnoxeHune
onpegenurtens no ctpoke. MeToabl BblYMCIIEHUS
onpegenutenein. MNMpaesuno Kpamepa pelieHms cuctem n
YPaBHEHUI C N HEU3BECTHbLIMM.

[pyrve nogxofpbl K NOCTPOEHMIO TEOPWUM onpeadenuTenen

MpoctpaHcTBo R"

KoopaunHaTHoe BekTopHOe npocTpaHcTBo Rn. JlnHenHas
3aBMCMMOCTb CUCTEMbI BEKTOPOB. Basunc n paHr cuctemsl
BEKTOPOB. OKBMBANEHTHbIE CUCTEMbI BEKTOPOB.
MoagnpocTtpaHcTBo. basnc nognpocTpaHcTBa.

PaHr maTtpuupl

PaHr maTtpuubl. MeTog okanMmnsawoLwmx MMHOPOB. HaxoxaeHne
paHra matpuubl 1 6asnca CUCTEMbI BEKTOPOB NPW MOMOLLIA
3neMeHTapHbIX NpeobpasoBaHmi. [JonosiHeHNEe NUHENHO
He3aBUCMMbIX CUCTEM BEKTOPOB A0 6asuca.

Cucrembl NIMHENHBIX
ypaBHEHWUI (paHr
MaTpuubl)

Kputepmum COBMECTHOCTUN CUCTEMbI JIMHENHBIX YPaBHEHUI B
TepMuHax padra matpuy,. O6o6weHne npasuna Kpamepa Ha
CUCTEMbI M JIMHENHBIX YPaBHEHWI C N HEU3BECTHBLIMMW.
CTpyKTypa MHOXEeCTBa peLleHnn OAHOPOAHOM 1
HEeOQHOPOAHOM CUCTEM JIMHENHBIX YPaBHEHWIA.
dyHOamMeHTanbHas cMcTema peLLeHni.

Hencteus ¢
mMaTpulamu.
O6paTtHasa maTtpuua.

Hencteus ¢ matpuuamu. Onpegennrenb NPoM3BeAEHUS
MaTtpuy. MaTpuyHble ypaBHeHus. O6paTHast maTpuua.
CeoricTBa obpaTHOM MaTpuubl. HaxoxaeHne obpaTHom
MaTpuLbl METOAOM 3fIEMEHTaPHbLIX NPeobpasoBaHUN.
MpaBuno Kpamepa. PasnoxeHue matpuy,. PaHr cymmbl 1
npoussegeHne MaTpui.

[pynnbl 1
roMOMopdU3Mbl

Anrebpaunyeckue CTpyKTypbl. Buabl anreGpanyecknx CTpyKTyp.

"pynnbl. PaspelwvmMocTb ypaBHeEHWI B nonyrpynne.
N3omopdmambl 1 romomopduambl anredpanyecknx CTpykTyp.
Ceonctea romomopduamos. MNMogrpynnel. KoHCTpympoBaHue
noarpynn. Onucanne Bcex nogrpynn rpynnel Z. Linknuyeckas
rpynna. PasnoxeHue rpynnel no nogrpynne. Teopema
Jlarparxa. ®aktoprpynna. Teopema Kenw.

Konbua

Konbuo. Tunbl koneu. MNMoakonbuo. FoMmoMopduamel koneL.
XapakrtepucTtuka nons.

10

KomnnekcHble Yncna

TpuroHomeTpuyeckasa popmMa KOMMNEKCHOro Yncna.
YMHOXeHue, AeneHne, Bo3BeeHNE B CTEMNEHb U U3BMeYeHne
KOPHS1 KOMIMJTEKCHBIX YUCEN B TPUrOHOMETpUYEecKkon opme.
[‘pynna KopHeun 13 eauHULbI.

11

MHoro4yneHb! ot
OAHOW NnepeMeHHoM

KonbLO MHOro4neHoB oT O4HOMN NePeEMEHHON.
®PyHKUMOHANBHBLIV 1 anredpanyecknii Noaxoabl K MOHATUIO
MHorouneHa. KopHu

https://edu.vsu
.ru/enrol/index.

php?id=9692

https://edu.vsu
.ru/enrol/index.

php?id=15820



https://edu.vsu.ru/enrol/index.php?id=9692
https://edu.vsu.ru/enrol/index.php?id=9692
https://edu.vsu.ru/enrol/index.php?id=9692
https://edu.vsu.ru/enrol/index.php?id=15820
https://edu.vsu.ru/enrol/index.php?id=15820
https://edu.vsu.ru/enrol/index.php?id=15820

MHorouneHa. CBa3b KOpPHeN MHOrourieHa ¢ 4enuTensmm
nepBow cteneHn. Yncno KoOpHer MHOrouneHa Hag obnacTbio
uenoctHocTu. CoBnageHve NoaAXoA0B K MOHATUIO MHOroYneHa
Hag 6eckoHe4YHoM 0bnacTblo LenocTHocTU. KpaTHOCTL KOpPHS
MHorouneHa. PasnoxeHvne Ha MHOXWTeNW Hag 0bnacTbio
LenocTHoCTH. PasnoxeHne MHOro4neHa no cTeneHsmM
ABydneHa x-c [ponssogHasa MHoro4neHa. MNoHwxeHne
KpaTHOCTM KOpHS Npu auddepeHumposaHum. dopmyna
Terinopa. MHorouneHa Haa anrebpavyecky 3aMKHYTbIMU
nonamun. OcHoBHas Teopema anrebpbl. opmyrnsl Bueta.
MHorouneHbl Hag nonem OeNcTBUTENbHBIX Yncen.
PauunoHanbHble KOpHWM MHOroYIeHa ¢ pauuoHansHbIMU
koadbdpuumeHTamn. I'paHuLbl KOPHEN MHOTOYNEHa.
HaxoxgeHune koHen MHorovneHos (popmyna KapgaHo,
Teopema Abens un Manya). Teopembl 0 Ynucne
OEeNCTBUTENbHbIX KOPHE MHOroYNneHa ¢ 4enNcTBUTENbHbIMU
koadbdpuumeHTamn. [leneHne MHorovnieHa Ha MHOro4YneH ¢
OCTaTKOM, HanbonbLUKUA OBLLMIA AenuTenb MHOrOYIEHOB.
Anroputm EBknunaga. B3aaMMHO NpoOCTble MHOMOYMEHbI.
PasnoxeHne MHoro4neHa Ha HenpuBogumble Hag norem
MHOXUTENMN.

12

MHoro4yneHs! ot
HECKOIbKNX
nepeMeHHbIX

KonbLo MHOrOYNEHOB OT HECKOSTbKMX NEPEMEHHbIX.
CumMmmeTpuyeckne MHorourneHsl. OCHOBHas Teopema Teopum
CUMMETPUYECKNX MHOFO41EHOB.

13

BekTopHble
npocTpaHcTBa

BekTopHble npocTpaHcTia. JIHeliHas 3aBUCUMOCTb CUCTEM
BeKTOpoB. basnc n pasmepHOCTb NMMHENHOro NPOCTPAHCTBA.
KoopauHatbl BekTopa B 3agaHHoM 6asuce. N3omopdusm
BEKTOPHbIX NPOCTPAHCTB. N30MOpPHOCTE KOHEYHOMEPHbIX
NPOCTPAHCTB OAMHAKOBOM pa3mepHocTn. MaTtpuua nepexona
oT ogHoro 6asuca k gpyromy. [NpeobpasoBaHne KoopanHaT
BEKTOPOB Npu nameHeHnn 6asmca. NognpocTpaHcTBO
BEKTOPHOro npocTtpaHcTea. JInHenHasa obonoyvka n paHr
cucTeMbl BEKTOPOB. NepeceyeHne n cymma noanpoCcTpaHCT.,
npsiMasi CcymMMa noanpoCcTPaHCTB.

14

JInHenHble
oTObpaKeHust

JInHelHble oTODpaxxeHNsa BEKTOPHLIX NpocTpaHcTB. Matpuua
NIMHEHOro oTobpaxeHus. IameHeHne maTpuLbl IMHENHOrO
oTobpaxeHust Npu nepexoge K apyrum 6asncam. [lencteua ¢
NNHENHbIMK OTOBpaXKeHNsIMK. MpPOCTPaHCTBO NIMHENHBLIX
oTobpaxeHn. Agpo 1 obpas NMHENHOro OToBpaXKeHUs, NX
pa3mepHocTH. JInHeHble onepatopbl. O6paTHbIA onepaTop,
yCroBue cyLecTBoBaHUss obpaTHOro oneparopa.
CobCcTBEHHBLIE BEKTOPbLI M COOCTBEHHbIE 3HAYEHNS.
XapakTepuctTuideckum MHoro4neH. Teopema [MamunbToHa-
Kanu. MuBapunaHTHble nognpocTtpaHcTea. Kputepui
AunaroHannsmpyemocT MaTpuubl

NIMHENHOrO onepaTopa.

15

>KopoaHoBa ghopma
onepaTopa

>KopoaHoBa knetka. XKopaaHosa maTtpuua. KopHeBble
noanpocTpaHcTBa. PasnoxeHne NpocTpaHcTBa B NPSMYHO
CYMMY LIMKIMYECKMX KOPHEBBIX NOANPOCTPaHCTB. Teopema o
»KopAaHoBOW HopMasibHoW hopMe MaTpuLbl TIMHENHOMO
onepaTopa B KOMMJIEKCHOM 1 B BELLLECTBEHHOM MPOCTPAHCTBE.
EANHCTBEHHOCTb XXOpAaHOBOW HOpManbHOM OpPMBbI.

16

BununHenHble n
KBagpaTU4HbIe

dopmbl

BunuHenHblie dopmbl. MaTpuua 6unmHenHom dopMei.
CumMMeTpurYeCcKne N KOCOCMMMETPUYECKNe BUNMHENHbIe
dopmbl. KBagpatnyHble doopmbl. MeToabl JlarpaHxa n Axkobu
NnpvBeAEHNS KBaapaTU4HOM DOPMbI K KAHOHUYECKOMY BUAY.
3akoH nHepumu. MNMonoxuTensHO onpeaerneHHble opmbl.
Kputepuin CunbBectpa. lNMpuBeaeHne napbl kKBagpaTUyHbIX
dOpM K KAHOHMYECKOMY BuAY. BunnHenHsle n kBagpaTnyHbie
dOpMbl HA KOMMNIIEKCHOM MPOCTPAHCTBE.

17

EBknngoBbl 1
YHUTapHbIE
npocTpaHcTBa

EBKN1AOOBbI M YHUTapHbIE BEKTOPHbLIE NPOCTpaHcTBa. AnunHa
BEKTopa, yron mexay BekTopamu. HepaseHcTBo Koluu-
ByHsikoBckoro. OpToHopMupoBaHHble Gasuchl. [Npouecc




opTtoroHanu3auuu 'pama-lmnaTa. Onpegenutens pama.
OpToroHanbHoe gononHeHue. MNMpoekunsa BekTopa Ha
NnoAnpocTpPaHCTBO. NI3oMopdun3m eBKITMAOBBLIX U YHUTaPHbLIX
NpPOCTpaHCTB. JIHelHble yHKLUMoHanbl. ConpsxeHHoe
npocTtpaHcTBo. ConpsipkeHHbIn 6a3unc. JIMHenHbIN onepaTtop,
COMPSHKEHHbIN K JaHHOMY. CUMMETpUYECKNE U 3PMUTOBDI
nuHenHble onepartopsbl, nx cnekTp. CywecTBoBaHWe
cobCTBEHHOrO OPTOHOPMMPOBaHHOro 6asnca. OpToroHanbHbIe
W YHUTapHble NHEHbIEe onepaTopbl, KAHOHNYeCKui 6asnc
Ansa HuX. PasnoxeHue HeBbIPOXOEHHOTO NMMHENHOrO
onepaTopa B NpounsBeaeHne NOoNOXUTENBHOMo U
nsomeTpuyeckoro oneparopa. lNpusegeHne ksagpaTudHON
(3pmuTOBOI) POPMBI K

rnaBHbIM OCSAM.

18

AddpuHHBbIE
NMPOCTPaHCTBa U
adpuHHbIE
oTobpaxeHus

AdduHHBbIE 1 adpDUHHBIE EBKNMAOBLI NPOCTPaHCTBA.
Cuctembl koopauHart. MNMnockoctn B apUHHOM NpOCTpaHCTBE,
cnocoObl nx 3agaHns. PaccTosiHne mexay Toukamu
€BKINMaoBa npocTpaHcTBa. PaccTtosiHue OT ToYku Ao
nnockoctn. O6bEM B €BKNMAOBOM NpocTpaHcTBe. O6bem
napannenenunega v onpegenutens 'pama. ApdurHHbIE
oTobpaxkeHus1, ux 3anucb B kKoopauHaTtax. PasnoxeHune
adhduHHOro npeobpasoBaHns B NponsBeneHne casura u
npeobpasoBaHus, OCTaBNSAOLErO HA MECTE TOYKY.
"eomeTpuyecknii cmbicn onpegenurens ajOUHHOro
npeobpasoBaHus. [IBUxXeHMsA eBknNuaoBa NpoCTPaHCTBa.
Knaccudumkauns gerxeHnin. Ksagpuku (rmnepnoBepxHOCTU
BTOPOro nopsigka) B apprHHOM NpoCTpaHCTBe.
Knaccudpmkauus ksagpuk B adhpHHON 1 €BKITMAOBON
reomeTpusix. HeBbIpOXXAEHHbIE LeHTparbHbIe KBaapUKN.
KaHoHu4yeckme v uunuHapuyeckue KBagpuyku.
AcumnToTn4eckue HanpaeneHus. FeomeTpryeckne CBOMCTBa
rnaBHbIX OCEN annuncounaa.

13.2 Pasaenbl AMcUMnivHbI U BUAObI 3aHATUN:

Ne Bugbl 3aHsaTMI (4acoB)
HanmeHoBaHve pasgena
n/ MpakTn- CamoctonaTenb-
OVCUMNITUHBI Jlekumm JlabopatopHble Bcero

n yeckne Has paboTta

1 | CuctemMbl NMNHENHbIX YPaBHEHUI 8 8 12 28

2 | lNepecTaHOBKN N NOACTAHOBKU 2 2 6 10

3 | Onpegenutenu 10 10 20 40

4 | MpocTtpaHcTBo R" 4 4 6 12

5 | PaHr maTtpuubl 4 4 6 12

6 | CuCTEeMbI NIMHENHbIX YPaBHEHWN 6 12
(paHr matpuupbl)

7 | OewnctBusa ¢ maTtpuuammn. ObpaTHas 8 8 10 26
mMaTpuua.

8 | 'pynnbl ¥ rOMOMOPGIM3MBI. 10 6 10 26

9 | Konbua. 4 4 4 12

10 | KomnnekcHble Yucna 4 6 8 18

11 | MHoro4neHbl OT OgHOM NEPEMEHHOMN 12 10 10 32

12 | MHoro4neHbl OT HECKOMbKUX 2 > 8 12
NepPEMEHHbIX.

13 | BeKkTopHble NpocTpaHCcTBa. 14 10 26 50

14 | JlnHelHble OTOOpaXKeHUs. 14 8 24 46

15 | XopaaHoBa ¢hopma onepatopa. 8 4 10 22

16 | bunuHenHble N KBagpaTUYHbIE 10 10 18 38
dopmbl.

17 | EBKNMAOBbLI N YHUTApPHbIE 10 16 18 a4
NpOCTPaHCTBa.

18 | Addu1HHbLIE NpOCTpaHCTBa U 8 > 12 22
addUHHbIE OTOBPAXKEHWS.




JK3aMeH 36
NToro 136 118 214 540

14. MeToan4yeckume ykasaHus ans oby4aromxcs no 0CBOEHUIO AUCLUNIINHDI

B npouecce npenogaBaHus AUCUMNIMHBLI UCNOMb3YOTCA Takme Buabl y4ebHon paboTbl, Kak
NeKumMn, npakTuyeckue 3aHAaTMS, a Takke pasnuyHble Buabl CaMOCTOATENbHOW paboTbl
obyyarowmxcsa. Ha nekumsx pacckasblBaeTca TEOpeTMYECKMn maTepuan, Ha npakTUYecKux
3aHATUAX peLLaTCa NPMMepbl N0 TEOPETUYECKOMY MaTepmany, NPOYNTaHHOMY Ha NEKUUSX.
Mpn wn3yyeHun kypca «Anrebpa» obyvalowmMmcs criegyeT BHUMATENbHO Ccnywatb U
KOHCMNEKTMpoBaTb Matepuarn, usnaraembli Ha ayauMTOpPHbIX 3aHATMAX. [Nna ero noHMMaHus u
Ka4yeCTBEHHOro yCBOEHUS peKkoMeHAayeTCsa crieaytoLas nocnegoBaTeNbHOCTb AENCTBUN.

1. lMocne kaxpgow nNekunn cTtygeHTam pekoMmeHayeTcs noapobHO pasobpaTb NPOYUTaHHbLIN
TeopeTUYeCcKni Martepuar, BblyunTb BCE onpeaeneHns n opmyrnmpoBKM TeopeM, pasobpaTb
npumepsbl, pelleHHble Ha nekumn. [llepen cnepywowen nekumi obss3aTtenbHO MNOBTOPUTb
MaTepuan npegblayLien nekumu.

2. MNepen NpakTU4eCcKMM 3aHATUEM 00si3aTENbHO MOBTOPUTbL NEKUMOHHbIM MaTepuan. ocne
NPaKTUYECKOro 3aHATUS elle pa3 pa3obpaTb pelueHHble Ha 3TOM 3aHATUM NPUMEPHI, Mocne
4yero NpPUCTYNUTb K BbLIMNOMHEHMIO AOMalLHero 3aganus. Ecnn npu peweHun npumepos,
3aflaHHbIX Ha OOM, BO3HUKHYT BOMPOCHI, 0683aTenbHO 3a4aTh Ha cnefyloweM 3aHaTUn unu B
NPUCYTCTBEHHbIN Yac npenogaBaTento.

3. Mpun noaroToBke K MNPAKTUYECKUM 3aHATUSIM MOBTOPUTb OCHOBHbIE MOHATUS MO Temawm,
n3yuntb npumepsbl. Pelas 3agayn, npegBapuTenbHO NOHATb, KAKOW TEOPETUYECKMI MaTepuan
HY>XHO uMcnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE pPELUUTb
npakTnyeckune 3agayw.

4. Kpome 06GbI4HOrO Kypca B cuUCTEME «ONEKTPOHHBIN YHUBEPCUTET», BCe HEOOXoaMMble Ans
yCBOEHUS Kypca maTepuanbl pasMeLLleHbl Takke Ha cante dakynbTeTa
https://math.vsu.ru/wp/?page_id=937.

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

a) OCHOBHas nutepartypa:

Ne n/n MCcTOYHUK

1 KoctpuknH A.WV. BeeaoeHne B anrebpy : yyeb. gns By3oB : B 3 4./ A.W.KocTpukuH.-M.: dusmatnur,
2009.-4.1. OcHoBbl anrebpsbl. — 271 c.

KoctpuknH A.W. BeeaoeHne B anrebpy : yyeb. ona BysoB : B 3 4./ A.U.KocTtpukuH.-M.: dusmatnur,

2009.-4.2. JlnHenHaa anrebpa. — 367 c.

2

0) gononHuTenbHasa nuTepaTypa:
Ne n/n McTouHUK
3 Kypow A.I'. Kypc Bbicwen anrebpbl: y4yeb. gns CTygeHToB By30B, oOy4. MO cneumanbHOCTAM

“Martematuka”, “INpuknagHas matematuka’/ A.I.Kypow.-Cl16.: Jlanb, 2004. — 431 c.
4 ®appees [0.K. Jlekummn no anrebpe: y4eb. nocobue gns By3os/ O.K.®aggees.-Cl16.:JlaHb, 2004.— 415 c.
KoctpuknH A.WN. BeegeHue B anrebpy : y4eb. onsa By3oB : B 3 4./ A.N.KocTpukuH.-M.: dnamatnur,

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

6 Bopeswny 3. V. Onpegenuvtenu n matpuubl : y4ebHoe nocobuve / 3.1. bopesuy .— N3g. 4-e, ctep. —
CrI6. [v gp.] : IlaHb, 2004 .— 183, [1] c.
Beknemuwena J1.A. COOpHMK 3agay MO aHanMTUYECKOW FeoMeTpuM W NMHenHomn anrebpe: y4eb.

7 nocobwve ans crygeHtoB By3oB/ J1.A.Beknemnwea, A.KO.MNeTposun, H.A,YMybapos.-M.: Hayka, 1987 .-
494 c.

8 MpockypsikoB N.B. C60pHUK 3agay no nuHerHon anrebpe: y4ed. nocobue anga ctyaeHToB OM3nKo-mar.
cneymnaneHocTer By3oB / U.B.IMpockypsikoB.-M.: J1ab. 6a3oBbix 3HaHui, 2002. — 382 c.
WnbuH B. A. NluHeHas anrebpa : y4eOHUK ans ctyg. oma. cneumanbHOCTEN U cneLmansHoCTH

9 "MpuknagHas matematuka" / B. A. UnbuH, 3. I. MNMo3Hsak .— U3a. 6-e, ctep. — M. : duamartnur, 2004.—

278 c.
10 ®epopuyyk B. B. Kypc aHanutnyeckon reomeTpum u nuHernHon anrebpsl : YyebHoe nocobue ans cryg.



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

Mex.-MaT. cneumanbHocTen yH-ToB / B. B. ®egopuyk .— 2-e n3g., ucnp. — M. : Mag-so HL, SHAC,
2001 .— 327, [1] c.

MocTtHukoB M. M. JlnHenHas anrebpa n guddepeHumansHas reomeTpus : YyebHoe nocobue ans crya.
11 BY30B, 00y4.no cneyunansHocTn "MatemaTuka" / M.M. MocTHukoB .— M. : "Hayka" 'maB. peg. ums.-mar.
nut-pbl, 1979 .— 311 [1]c.

MocTHukoB M. M.JlnHenHas anrebpa : YyebHoe nocobue onsa cTyad. By30B, 00y4.no cneumnansHoOCTH

12 "MatemaTuka" / M.M. MNoctHukos .— M. : "Hayka" 'nas. pea. gus.-maTt. nut-pbl, 1986 .— 400 c.
LWwunos I'. E.MaTemaTnyeckuii aHanus : KoHe4HOMepHbIe NMHENHbIE NpocTpaHcTBa: Yyeb. nocobue

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

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

15 Ecmmos H. B.JIuHeliHaa anrebpa n mHoromepHasi reometpusi / H. B. Edpumos, 3. P. Po3eHaopH .— 3-e
nsg., ctep. — M. : dusmartnut, 2004 .— 463, [1] c.

16 Xanmou I1.. KoHeyHOMepHble BEKTOPHbIE npocTpaHcTea / . Xanmou ; nep. ¢ aHrm. [.®. bopucosa,

[.A. Pankosa .— M. : dusmartnurt, 1963 .— 262, [1] c.

17 C6opHuk 3agady no anrebpe / B.A. AptamoHos, K0.A. BaxtypuH, 3.6. BuHbep ; nog pea. A.U.
KocTpuknHa .— 3-e u3g., ucnp. n gon. — M. : dusmatnur, 2001 .— 463 c.

Wkpamos X. [1. 3agayHuk no nuHenHown anredpe : yuebHoe nocobue / X.[. Nkpamos ; nog pea. B.B.

18 BoeBoguHa .— U3g. 2-e, ncnp. — CI16 ; M. ; KpacHogap : JlaHb, 2006 .— 319 c.

19 MpockypsikoB N.B. C60pHUK 3agay no nuHeHom anrebpe: y4eb. nocobue ansa ctyaeHToB oM3nko-mar.
cneumanbHocTen By3oB / W.B.lMpockypsikoB.-M.: J1ab. 6a3oBbix 3HaHui, 2002. — 382 c.

20 ®apnees [.K. 3agaum no Beicwen anrebpe: yd4eb. nocobme ona CTygeHTOB By30B, 0Oy4Y. MO Mmar.

cneunanbHocTam/ [1.K.®apnees, N.C.ComuHckuin.-Cl106.: Jlaub, 2004.-287 c.

B) 6a3bl JaHHbIX, MHHOPMALMOHHO-CMPaBO4YHbIE N MOWNCKOBbLIE CUCTEMBI:

Ne n/n MCTOYHUK

21 http://www.lib.vsu.ru - anekTpoHHbIv katanor 3HBE BI'Y

22 OBbC «YHuBepcuteTckas bMbnmoTeka oHNamH»

23 https://edu.vsu.ru/enrol/index.php?id=9692 — OnekTpoHHbIN Kypc 1 cemecTp
https://edu.vsu.ru/enrol/index.php?id=15820 — QnNeKTPOHHbIN KypC 2 ceMecTp

24 https://math.vsu.ru/wp/?page id=937 — Cant dakynbreta

16. MepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyYyeHns Ansi CaMOCTOATEeNIbHOW paboThbl
Ne n/n NcTouHmK
Kypow A.I' Kypc Bbicwen anrebpbl: yvyed. Onsi CTyAeHTOB BY30B, 00y4. MO cChneuManbHOCTAM

1 “Martematuka”, “INpuknagHas matemartumka’/ A.I.Kypow.-Cl16.: Jlanb, 2004. — 431 c.

2 d®appees [.K. Jlekummn no anrebpe: y4eb. nocobue ansa Bysos/ O.K.®aggees.-Cl16.:JlaHb, 2004.— 415 c.

3 KoctpuknH A.W. BeeaoeHne B anrebpy : yyeb. ona BysoB : B 3 4./ A.U.KocTtpukuH.-M.: dusmatnur,
2000.-4.3. OcHoBHble CTPYKTYpbl anrebpbl. — 272 c.

4 Bopesuu 3. . Onpegenutenn n matpuubl : y4ebHoe nocodue / 3.U. bopesny .— U3a. 4-e, cTep. —
ChNo. [n gp.] : Jlanb, 2004 .— 183, [1] c.
Beknemuwena J1.A. COoOpHMK 3agay MO aHanMTU4YECKOW reoMeTpunM W nuHenHon anrebpe: y4eb.

5 nocobve ans crygeHtoB By3os/ J1.A.Beknemnwesa, A.KO.MNeTposun, H.A,Yybapos.-M.: Hayka, 1987 .-
494 c.

6 MpockypsikoB N.B. C60pHUK 3agay no nuHeriHon anrebpe: y4eb. nocobue and ctyaeHToB M3nKo-mar.
cneumanbHocTen By3oB / U.B.IMpockypsikoB.-M.: J1a6. 6a3oBbix 3HaHWn, 2002. — 382 c.

7 MonoxeHne 06 opraHusauMnm camocTosiTeNbHONM paboTbl  obyvarowuxca B BopoHexckom

rocygapCTBEHHOM YHMBEpCUTeTE

17. MaTtepuanbHO-TeXHUYECKOe obecnevyeHne AUCLUNSINHDI:

AucumnnuHa MoxeT peanu3oBbiBaTbCA C NPUMEHEHUEM AUCTaHUMOHHBIX obpasoBaTeribHbIX
TEXHOMOrMMW, Hanpumep, Ha nnatpopmMe  «ONEKTPOHHbIN yHusepcutetr  BlY»
(https://edu.vsu.ru/enrol/index.php?id=9692 - ONEKTPOHHbLIN KypcC 1 cemecTp
https://edu.vsu.ru/enrol/index.php?id=15820 — 3NeKTPOHHBbIN KypC 2 CEMECTP).

MNepeyeHb HeobxoaMMoOro nporpammHoro obecneyeHms: onepaumoHHasa cuctema Windows mnum
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6paysep Mozilla Firefox, Opera nnu
Internet.



http://www.lib.vsu.ru/
https://edu.vsu.ru/enrol/index.php?id=9692
https://edu.vsu.ru/enrol/index.php?id=15820
https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=
https://edu.vsu.ru/enrol/index.php?id=9692
https://edu.vsu.ru/enrol/index.php?id=15820

18. MaTepuanbHO-TeEXHUYECKOEe obecneyeHMe AUCLUNIINHDI:
CneuunanunsnpoBaHHasa mebenb.
[na camocToaTenbHOM paboTbl NCNOMNb3YETCHA KNacC C KOMMbIOTEPHOM TEXHMKOW, OCHALLEHHbIN

HeobxoaMMbIM nporpaMmmMmHbIM obecneveHunem,

AJTIEKTPOHHbIMU y‘-le6HbIMVI nocobmammn u

3aKoHogaTenbHO - NPaBOBOM M HOPMaTUMBHOW MOMCKOBOW CUCTEMOW, MMEILLUN BbIXOA4 B
rnobanbHyo ceTb.

19. ®OHA OLEHOYHbIX CPeaAcTB:
OueHoYHbIe cpeaAcTBa ANA NpoBeAeHUs TeKyLen U NPOMEXYTOYHOM aTTecTauum

Mopsigok

OLEHKHN OCBOEHUA O6yLIaIOLLI,MMMCFI

cogepXXaHmewm cnegyrwmnx pasgesios gucunniinHbl:

y4yebHoro

maTepuana

onpepgensercsa

No H UHankaTop(bl)
a ammeroBaHmne pasaena KomneTeHuumsi(n) JOCTUXEHUSA OueHouYHbIe cpeacTBa
n/n ANCUUNKHBI (MoAayns)
KOMMeTeHUMM
1 Cuctembl NIMHENHbIX YpaBHEHUN OrlK-1, Orl1K-1.1, OlK-1.2, | JomaluHue 3agaHus,
(meTop Maycca) YK-1 YK-1.1 KOHTposbHas pabota Ne 1
2 MepecTtaHOBKM M NOACTAHOBKM OrlK-1, Orl1K-1.1, OlK-1.2, | JomaluHue 3agaHus,
YK-1 YK-1.1 KOHTponbHas pabota Ne 1
3 Onpepenutenu OrlK-1, OrllK-1.2, OlK-1.3, | JomaluHune 3agaHus,
YK-1 YK-1.2 KOHTponbHas pabota Ne 1
4 MpoctpaHcTBo R" OrllK-1, OrlK-1.1, OMNK-1.2, | JomawHwne 3agaHus,
YK-1 OlK-1.3, YK-1.1 KOHTponbHas pabota Ne 1
5 PaHr maTtpuupl OrlK-1, OriK-1.1, JJomalluHne 3aganHus,
YK-1 YK-1.1, YK-1.2 KOHTponbHas pabota Ne 1
6 Cuctembl NIMHENHBIX YpaBHEHUN OrllK-1, OrlK-1.1, OMNK-1.2, | JomawHwne 3agaHus,
(paHr matpuupbl) YK-1 YK-1.2 KOHTponbHasa pabota Ne 1
7 [encTtBns ¢ maTpuuamu. OnK-1 OrllK-1.1, OlNK-1.2, | JomalwHue 3agaHuns,
O6paTtHasa maTtpuua. ' YK-1.1, KOHTpornbHasa pabota Ne 1
vk YK-1.2
8 "pynnbl 1 roMoOMOpdU3MbI. Or1K-1, OrlK-1.1, OMNK-1.2, | JomawHwne 3agaHus,
YK-1 YK-1.1 KOHTponbHaga pabota Ne 1
9 Konbua. OrlK-1, OrlK-1.1, OMNK-1.2, | JomallHue 3agaHuns,
YK-1 YK-1.1 KOHTponbHaga pabdorta Ne 1
10 KomnnekcHble Yncna OrlK-1, OrlK-1.1, OMNK-1.2, | JomallHue 3agaHus,
YK-1 YK-1.1 KOHTponbHaga pabdota Ne 1
11 MHoro4neHbl OT ogHoM OrlK-1, OrlK-1.1, OlNK-1.2, | JomallHue 3agaHus,
nepemMeHHon YK-1 YK-1.1 KOHTpoOnbHasa paborta Ne 2
12 MHoro4neHbl OT HECKOMNbKUX OrlK-1, OrlK-1.1, OlNK-1.2, | JomallHne 3agaHus,
nepemMeHHbIX YK-1 YK-1.1 KOHTpoIbHasa paborta Ne 2
13 BekTopHble NpocTpaHCcTBa Or1K-1, OrlK-1.2, OMNK-1.3, | JomalwHne 3agaHus,
YK-1 YK-1.2 KOHTpoIbHas paborta Ne 2
14 JInHelHble oToOpaxeHus OrlK-1, OrlK-1.1, OMNK-1.2, | JomallHue 3agaHus,
YK-1 OlK-1.3, YK-1.1 KOHTpoIbHas paborta Ne 2
15 >KopaaHoBa dopma onepaTopa Or1K-1, OrlK-1.1, [omaluHne 3agaHus,
YK-1 YK-1.2 KOHTpoIbHas paborta Ne 2
16 BbunvHenHble 1 KBagpaTUYHbIE OrlK-1, OrlK-1.1, OMNK-1.2, | JomalluHue 3agaHus,
dopmbl YK-1 YK-1.2 KOHTponbHas pabota Ne 3
17 EBKNMOOBLI 1 YHUTAPHbIE OnK-1 OrlK-1.1, OMNK-1.2, | JomalluHue 3agaHus,
npocTpaHCcTBa P YK-1.1, KOHTpornbHasa pabota Ne 3
vk YK-1.2
18 AddUrHHbIE NpOCTpaHCTBa U OrK-1, [omaluHne 3agaHus,
adpPUHHbIE OTOBPaXKEHS YK-1 OfK-1.1, OTK-1.2 KOHTponbHas pabota Ne 3

lMpomexyToyHast aTTecTtauus
dopma KOHTPOns — 3a4ET

ﬂpomemyTquaﬂ arrecrtauuna
<Dopma KOHTPOJ1A - 3K3aM€EH

3aveT BhbICcTaBnsieTcs Npu
ycnewHoun caaye
KOHTPOJbHbIX paboT
lMepeyeHb BONPOCOB K
9K3aMeHyY




20. TunoBble OLEHOYHbIe cpeacTBa M MeToAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl oLeHUMBaHUA

20.1. TeKywuin KOHTPOSb yCNneBaeMoCcTun

KoHTponb ycneBaemocTn noO AUCUMNIMHE OCYLLUECTBNAETCA C MOMOLLbIO  CreayroLmnx
OLIEHOYHbIX CPEACTB:

HdomawHue 3adaHus:

[1lo meme 1. Cucmembi IUHeUHbIX ypagHeHuUU (Memod [aycca)

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

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

[1lo meme 2. [lepecmaHo8KU U nodcmaHo8KU

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

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

[1lo meme 3 Onpedenumenu

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

3apaHusa 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. [I[pocmpaHcmeo Rn

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

3agaHua NeNe 726-732

[lo meme 5. PaHe mampuusbl

MpockypsikoB W.B. C6GopHMk 3agay no nuHenHowm anrebpe : y4yeb. nocodbue / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

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

[1o meme 6. Cucmembi IUHEUHbLIX ypagHeHUU (paHe Mampuubi)

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

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

1o meme 7. Jeticmeus ¢ mampuuamu. ObpamHas mampuua

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

3apanmsa 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. [pynnbl U 20MOMOPHUIMBI

MpockypsikoB W.B. C6GopHMk 3agay no nuHenHowm anrebpe : ydeb. nocobue / W.B.
MpockypsikoB;— CaHkT-INeTepbypr: JlaHb, 2010. — 475 c.

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

[lo meme 9. Konbua

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

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

[lo meme 10 KomrniekcHble Yucra

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

3apaHna NeNe 102, 104, 105 (b,c), 107 (b,c), 108 (b,c), 109 (b), 112 (b,d,f,h,j), 113 (b,c), 115
(b), 119 (b,c,e,q,i,)), 121, 123, 124, 136 (b,c), 137 (b,d), 143 (b,d,e), 145 (b,c), 146 (b,c).

1o meme 11 MHo204YneHbl 0m 00HOU NepeMEHHOU




dappeeB [O.K., CommHckmn UN.C. COopHUK 3agad no Bbicwen anrebpe. yveb. nocobue / [.K.
dappees, N.C. CommHckun; - 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,l), 578 (b,d,e,f), 579 (b,d,e,f), 585 (b,c,d,e).

1o meme 12 MHo2041eHbl 0M HECKOJIbKUX MePEMEHHbIX

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

3apaHusa NeNe 590 (b,c), 593(b,c), 600, 602, 604, 606, 624 (b,d,f,h,)), 625 (b,d,f), 626 (b,c,d).
[lo meme 13 BekmopHble npocmpaHcmea

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

3apgaHua 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

[o meme 14 JluHelHble omobpaxxeHusi

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

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

o meme 15 XXopdaHosa chopma ornepamopa

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

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

[lo meme 16 bunuHelHble u K8adpamuyHbie pOpPMbI

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

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

[lo meme 17 Eeknudoebl U yHUMapHbIe npocmpaHcmsa

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

3apaHna NeNe1366, 1367, 1402, 1403

[lo meme 18 AgpbuHHbIe npocmpaHecmea U aghhUHHbIE 0MObpaKeHusl

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

3apaHma NeNe 1175-1189, 1248-1262

MNepeyeHb BOMPOCOB K 3a4eTy: OLEHKa 3HaHUI Npu NPOBEAEHMMN 3ayeTa BedeTCsl C y4eTOM
pesynbTaTta paboTbl B X04€e CEMECTpa, pe3yNbTaToOM BbINONIHEHUS KOHTPOSbHbLIX PpaboT.




wn

MpruMepHbIN NnepeYeHb 3agay Ans KOHTPOJNbLHOW paboTbl Ne1:

Bapuuanr 1

. Pemnrtn CHCTEMY _‘g.-"[)‘:l.BIIL‘HIIﬁ MEeTOIOM Fﬂ}'(:(:ﬂ

Iy {TQ{ET_—;}S}lel

3.1"] Ta Tz 2.’?‘.1 = 4

21y + 3x3 — T3 Ty = —h

1 ¥+ 210 Jry Ty = —4
. Haitrn ©CP

T — 2+ +xy=1

Ty =25+ 33—z, = —1

Iy 2.1—'2 1 Iy t -!-}.T-'_J = -!-}

. Chepyomyw cucreMy VpapHeHH pelnmuThs o npaemty Kpauepa

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

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

21 4 3 5

34 0 5 0

A=13 4 5 2 1

1 5 2 4 3

4 6 0 70

. Buranennts onpeennTes

rodp dp fln—1 1\
a; g [ |
A a; dy T iy 1
) dz 3 T 1



3.

o

MprMepHbIN NnepeYeHb 3aga4 Ans KOHTPOJNIbLHOW paboTbl No2:

. B upoctpancrse Ms(R) ksagparabix MaTpuil 2x 2 neficTByoT MiHelHble onepa-

topul @ 1 W, onpeessiembie 1o cieayionmym npasitam: X = XT UX = AX,
a b .

rae A = dukenposannas Marpuna. Haiiru cyneprosnnnn onepato-
[

pos @ u Ud.

. B npocrpancree R? JelicTeyeT JTUHeHHbI olepaTop @, olpele/leHHbll paBeH-

crsoM @(x) = (x,a)a, rjae vepes (-,-) oDO3HAUCHO CKAJISIPHOE HPOU3BEIEHHE

BEeKTOPOB, BeKTop a = (1, 1,1). Haiitu siapo u obpas onepatopa .

,.E[OK&'.?H’I]::._ 4TO JHHeiHoe NoANpoOCcTpaHCcTBO, HATAHY TOE Ha J 1'06\;’[{) CHCTEMY cob-

CTBEHHBIX BEKTODOB 111)606}}:1'305211111}1 @, HHEAPHAHTHO OTHOCHTEIBHO (2.

. Moo [IPHBECTH MaTpIIy JIMHEHHOTO 11_[3&)61.)&1’303&1—111}[ K JHAOHABHOMY

BILLY [IyTeM [Iepexoiia K HOBOMY 633]'10}-'. Haiirn sror dazuc n COOTBEeTCTBYIOILY O

MY MATPHILY.

6 -5 —3
3 -2 -2
2 =2 0

. Haiirn xopranosy dopmy MaTpuiibl:

9 -6 -2
18 —-12 -3
I8 -9 —6



MpumMepHLIN NepeYvYeHb 3aaayv AN KOHTPONbLHOU paboTbl Ne3:

Bapuanr 1

1. ITpumensisi npotece OpTOroHaIN3aNN, IOCTPOUTL OPTOrOHAJILHbII Da3ue 101
[POCTPAHCTBA, HATSIHYTOrO Ha JJaHHY10 cucTeMy BekTopos: (2,1,3,—1),(7,4, 3, —-3),

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

2. Ilyers B HekoTOpOM Dazuce CKaJIsipHOe [IPOU3Be/ieH e 3a/1aHo dunHeitHoit gop-
Mmoit f, a smHeitHoe npeobpaszoBanue ¢ — marpuueit A. Haiiru marpuny A* co-

Npsi2KeHHOro npeodpazoBanus ¢* B TOM Ke Dasuce:

/ =Ty + 5.‘l'gy2 + 61'3!/3 + '2.1'1513 + 2.1’3!/1 + 3.!'3!/3 + 3.‘1‘3!/2.

0 1 -2
A=]2 0 -1
3 =2 @

3. Hpuu('("rn CJIeIVIOLLY 1O (])()])l\l)' K KaHOHHYeCKOMY BH/Y C I[NOMOLIbK MeTo/la

Jlarpanka:

NI

.) L) 2 1 . n .
Ty + x5 + 323 + 4x129 + 22123 + 22973.

4. Hpun('(‘"m cjle 1VIouyio (l)()]).\l)' K KaHOHHYeCKOMY BH/1Y C [HIOMOIIBIO METO/da Op-

TOrOHAJILHBIX [Ipeodpa3oBaHuil:

(5]

2

+ TI; _ —l.l'].l'-_} + -1.1'1.1'3.

ROl G :
bxy + ox:

~

5. HaiiTn Bce 3Havenus lapaMeTpa A, pn KOTOPLIX HOJTOXKHUTE/ILHO Ollpe/e/ieHa

clejyionias Ksajparnutas ¢popma:

ox

— DI

2 .) . .
+ /\13 + x5 + dx1x9 — 22123 — 2913,

Tekywmn KOHTPONb npeacTaBnsaeTr cobon NPOBEPKY YCBOEHUA y4yebHOro Mmarepuana
TEopPEeTUYECKOro U NPakTUYEeCKOro xapakrepa, perynspHo OCyLLECTBNAEMYIO Ha 3aHATUAX.

Llenb TekyLiero KOHTpons:

OnpepeneHne ypoBHA CEHOPMUPOBAHHOCTM NPOGECCUOHANBHbLIX KOMMNETEHUMUA, 3HAHUN W
HaBbIKOB AeATENbHOCTM B 0611acTu 3HaHWK, n3naraemMblX B Kypce.

3agaum TekyLero KOHTPOons: NPOBECTU OLEeHNBaHMe

1. YPOBHA OCBOEHUSI TEOPETUYECKMX U MPaKTUYECKUX MNOHATUMA, HayYHbIX OCHOB
npodeccnoHanbHoON AeaTenbHOCTY;

2. cTeneHn roToBHOCTM OBy4aloLerocs NPUMEHATb TeopeTUYECKNe U NPakTUYEeCKMe 3HaHUS 1
npodeccuoHanbHO 3Ha4YMMyH MHopMaL Mo, CHOPMUPOBAHHOCTU KOTHUTUBHBIX YMEHUN.

3. nNpuOBpETEHHBbIX YMEHWN, NPOMECCUOHANbHO 3HAYMMbIX AN NPOJECCUOHaNbHOM
AeATerlbHOCTN.

Tekylimn KOHTpOMb nNpefdHasHayeH [And nNpoBepkuM Xxoda U KavecTBa (POpMUpPOBaHUSA




KOMMNEeTEeHUNA, CTUMYNMpoBaHMa YyyebHonm paboTbl obyvaembix M COBEPLUEHCTBOBAHMS
METOANKN OCBOEHMUS HOBbIX 3HaHUN. OH obecneunBaeTcsl NPOBEAEHNEM KOHTPOSbHbLIX paboT.

B xoge koHTponbHOM paboTtbl obyvatowemyca Bbigaetca KMM ¢ npakTtuyeckum nepeyHem
3ajaHnin 1 npeanaraeTcs pewuTb AaHHble 3agaHus. B xoae BbINOMHEHMs 3adaHui MOXHO
nonb3oBaTbCA NOON NUTEPaATYPOM, OrpaHn4eHme no BpemeHn 90 MUHYT.

Ecnn Tekywasa aTttectauusi nNpoBOAUTCA B OMCTaAHUMOHHOM cbopmaTe, TOo  obyvarowmmnca
AOSDKEH MMeTb KOMMbITEP WU OOCTYyNn B CUCTEMY «OMEKTPOHHbIM yHMBepcuTeT». Ecnn y
oby4atouierocss OTCyTCTByeT Heobxogumoe obopyadoBaHWe wnu A0CTyn B CUCTEMY, TO OH
06s3aH coobwmnTb npenogasatento 06 aTom 3a 2 paboumx AHA. Ha KOHTposbHy paboTy B
ANCTAHLUNOHHOM pexmnme OoTBOAUTCA orpaHudeHne no spemeHn 120 MuHyT.

20.2. NMpomexyTo4yHaa aTrecTauus

[MpomexyTodHasa aTtrecTaumsi npefHasHadyeHa [Ons onpefeneHus YpoBHA OCBOEHWSA BCero
obbema ydyebHOM gucuunnuHbl. NMpomexyTodHas aTtTectauusi nNo gucumninunHe «Anredpa»
npoBoAnTCA B popme 3a4eTa u dKk3ameHa.

[MpomexyTodHaa aTTecTaumns, Kak npaBumo, OCyLLEeCTBNAETCS B KOHLEe ceMmecTpa. Pe3ynbTaThl
Tekylwlen artrectaumm oby4arowerocs no pewweHuo kadeapbl MOryT ObiTb ydTeHbl Mpwu
npoBefeHNM MPOMEXYTOYHOW aTTecTtaumn. [lpy Hecornacum CTydeHTa, emy [fJaeTcsd
BO3MOXHOCTb MPONTU MPOMEXYTOYHYHO aTTecTtauuto (6es3 yyeTa ero TeKywmux aTrectauun) Ha
06X OCHOBaAHUSAX.

Mpn npoBedeHUM 3aveTa yuYUTbIBAKOTCA pe3ynbTaTbl KOHTPOSbHOW paboTbl. [Ons nonyveHus
OLIEHKMN «3a4TeHO» Ha 3a4yeTe Yy oby4varowerocsi SOMKHbI MMETbLCS UM OLEHKN «3a4TeHO» Mo
KOHTPOSbHbIM paboTamM WM CTYAEHT LOSMKEeH pelunTb COOTBETCTBYHLLIME 3ajaynm B xonge
nposefeHns 3ayeta. KoHtponbHaa pabota — no 10 6annoB 3a Kaxayto npaBUibHO PELLUEHHYHO
3agadvy KOHTponbHoW paboTbl. MNpu nonyyeHUn He MeHee MONOBUHLI BansfoB BbiCTaBAAETCA
OLIeHKa «3a4YTEHOY.

Mpn npoBeaeHnn ak3ameHa oby4aloLLMNCA OOSMKEH OTBETUTbL Ha COOTBETCTBYHOLLME BOMPOCHI B
X0o[e 3K3ameHa.

[MpMepHbIM NepeyYeHb BONPOCOB:

CemecTp 1
Cuctembl NuHenHbIX ypaBHeHun. MeTtop Maycca.
[MocTaHOBKM M NOACTAHOBKM
MaTpuupbl
Onpegenutenu. Npasuna Kpamepa. Onpegenutens MaTpubl N-0ro nopsiaka
MaTpuubl K-oro nopsigka. Teopema Jlannaca
lMpaBuna Kpamepa

MpoctpaHcTBO R". PaHr maTtpuubl. [1paBmno BblYMCNEHNSA paHra MaTpubl

Cunctembl NUHENHBIX YypaBHEHWI

CTpyKTypa MHOXECTBa pELUEHNI CUCTEMbI JIMHENHbIX YPaBHEHWI

RO INO|O|ARWINEF

0 | denctBusa c matpuuamu. ObpatHasa maTpuua

BunuHenHble ¢opmbl. BblpaxkeHne OunuHenHonm dopmbl B KoopauHaTtax. Matpuua
OunuHenHon opmbl

CummeTpudeckme n KococuMMmeTpuyeckne 6unmHenHole dopmbl. KBagpaTtuuHbie

12
dopwmbl. [MpnBeaeHne kBagpaTUYHbIX POPM K KAHOHUYECKOMY BUOY

3aKkoH MHepuun kBagpaTuyHbIX bopM. MoNoXMTENBHO OnNpeaeneHHble KBagpaTUyHble

13 dopmbl. Kputepunn CnbBectpa

CemecTp 2

[

JInHenHbIEe NpocTpaHCcTBa.

N

JInHenHaa 3aBMCUMOCTb M HE3aBMCUMOCTb BEKTOPOB

3 | basuc, KoopAMHaThl, pa3MepHOCTb MPOCTPaHCTBA




M3omopdm3m NUHENHbIX NPOCTPaHCTB

npu n3ameHeHnn 6asnca

ManVILl,a nepexoga ot o4HOoro 6asunca K apyromy, npeo6pa3OBaH|/|e KOopAOuHaT BEKTOopa

nO,D,I'IpOCTpaHCTBa NIMHENHOTIO NPOCTpPaHCTBA

CyMma 1 nepeceyeHve NoanpoCcTpaHCTB

MpsiMas cymmMa nNoanpoCTPaHCTB

JInHenHble onepaTopbl

MaTpuua NnMHEenHoro onepaTtopa

[encTBnsa ¢ NMHENHbIMKU onepaTopamu

PR e
RNElslow~No a »

AHHyﬂI/IpyIOLl_lMG MHOTIO4J1EHbI

13 | ObpaTHbIM onepaTtop

14 | JluHenHbIN onepaTtop, AencTeyowmmi n3 R"s R"

15 | Agpo v obpas nMHenHoro onepatopa. PaHr n gedekt onepaTtopa

16 | CobCTBEHHbIE BEKTOpbI U COBCTBEHHbIE 3HAYEHUS IMHENHOIO oneparopa

17 | Teopema NamunbToHa-Kanu

18 | ViHBapuaHTHbIe NOANPOCTPaHCTBA

19 | XXopgaHosa ®opma MaTpuLbl IMHEMHOrO onepartopa

20
opToroHanbHocTb. HepaBeHcTBO Kowu-byHakosckoro-LBapua

EBknuooBo u YHUTApHOE nNpoCTpaHCTBa. OnunHa BEKTOpa, yromn Mexay BeKTOopaMu,

21 | OpToHOpPMUpPOBaHHLIN Basuc. MNpouecc opToroHanbHOCTU

29 Onpepenutens [pama. OpToroHansHoe AononHeHue. [lpoekuuss BekTopa
NOANPOCTPaHCTBO

Ha

23 | Nlsomopdhun3m eBKNNOOBbLIX N YHUTAPHbLIX NPOCTPAHCTB

24 | ConpsihkeHHoe NpocTpaHCTBO. ConpsikeHHbIn 6a3nc

25 | ConpsikeHHbINM onepaTop, ero CBOMCTBA

26 | CamoconpsikeHHbI onepaTop, ero CTpykTypa

27 | 'someTpuyeckun onepaTop, ero CTpyktypa

28 | CTpyKTypa NMHENHbIX OnepaTopoB B €BKIMAOBbLIX M YHUTAPHbIX NPOCTPaHCTBax

Kputepumn oueHnBaHuMsa KOMNeTeHLUN LLikana oueHoK

«3a4TeHO» BbICTABMSETCA CTYAEHTY, KOTOPbIA MPOYHO YCBOWM MPEdYCMOTPEHHBIN | «3a4TeHO»
nporpamMMHbIi MaTepuvarn; nokasarn rnybokue cucTteMaTuaMpoBaHHble 3HaHWs, BrageeT
npuemamMmu paccyK4eHusi U COMoCTaBNseT MaTepuan U3 pasHblX UCTOYHMKOB: TEOPULo
CBA3bIBAET C MNPaKTUKOW, OPYrMMUM TemMaMWu [aHHOro Kypca, ApPYrMX W3yyaembix
npeameToB; 6e3 oWMBOoK BbINOMHWUI NpakTU4Yeckoe 3agaHue.

O06si3aTenbHbIM YCIIOBMEM BbICTABMEHHOW OLEHKU SIBMSIETCS NpaBuilbHOE pelleHue
KOHTPOMbHBIX paboT, cucTeMaTMyeckas akTMBHas paboTa Ha JEKUMOHHbIX U
MPaKTUYECKUX 3aHATUSX.

«He 3auteHo» BbicTaBnsieTCs CTYAEHTY, KOTOPbIA He CNpaBumics ¢ 3adaHusMu buneTa, | «He 3auteHo»
B OTBETAxX Ha Apyrie BOMpOChl AOMYCTUI CYLLECTBEHHbIE OLWNOKA. He MOoXeT OTBETUTL
Ha JONONHUTENbHbIE BOMPOCHI, NPEeANoXeHHbIe NpenoaaBaTenem.

[nsa oueHuBaHWs pe3ynbTaToB 06yYEeHNa Ha dK3aMeHe UCMNONb3YTCA crieayoLne
nokasartenu:

1) 3HaHWe TeopeTMYECKNX OCHOB;

2) yMeHue pellaTb 3a4aun

3) YMEHUS NPUMEHSATL 3HaHMS B NPOdIeCcCuoHanbHom cgepe;

4) ycnewHoe NpoxXoXaeHne TEKyLLen aTTecTaunm.

[na oueHmBaHusA pe3yrnbTaToB 3K3aMeHa UCNOJIb3yeTCA WkKasia: «OTIIMYHO», «XOPOoLUOo»,

«Y[I0BMNEeTBOPUTENLHO», «HEYA0BMNETBOPUTENBHOY.
CoOTHOLLEHWNE NokasaTenewn, KpUTEPUEB M LLKasbl OLLEHUBaHNS pe3ynbTaToB 0by4eHus
nokasaHbl B cneaytowen tTabnuue:

Kputepumu oLeHMBaHUSA KOMNETeHUUN | LLikana oueHoOK




MonHbIV 1 NpaBuUIbHBIA OTBET Ha 06a Bonpoca buneTa. OTnn4Ho

HeTo4YHOCTV B OTBETE Ha BOMpOCkI buneTa. Xopouio
CyllecTBeHHble Heo4eThl B OTBETE Ha BOMpOchl bunera. YnoeneTBopUTensHO
MonHOCTLIO He pacKpbIT, MO KpaliHeil Mepe, oAuH BOMpoc GuneTa. HeynoBneTeBoTensHO

20.3 ®dDoHA OLEeHOYHbIX cpeacTB CEHPOPMUPOBAHHOCTA KOMMETEHUUW CTYAEHTOB,
pekomeHAyeMbIU AnA NpoBeAeHUsA ANarHOoCTUYeCKnx padort

Nel. Ilyers o, ..., T, — BEKTOPEBI IHHENHOTO IpocTpaHcTEa [f Haz nonem I, Bripaskenne
BHIA 0y + ..+ G, Ty, G, ., 0y, € F HAshIBAeTCS

a) JUHeHOH KoMOuHAITHET;

6) aKCHOMOIl KOMMYTATHEHOCTH;

B) HelIHHelHo! KoMOnHAIHeil.

Ne2 Eermn cpenn koadbunmerTor muHeiiHON KOMOMHAIIH €CThH HEHYJIEBEIE, TO TAKYVIO
JUHENHYI0 KOMONHAIMIO HAZBIBAIOT

a) HeTPHBHAJILHOI]

6} TPHEHAILHOIL

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

a) TPUBHAJILHOIT;

6) HETPHBHAILHOIL.

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

a) AB=BA=1;

6) AB=BA=A

NS Baszne eq, ..., €, eBRANIOBA WM VHHTADHOI'O NPOCTPAHCTEA HASBIBAETCH OPTOTO-
HAJILHRIM PR 4,7 = 1,...,n.1 # J, ecin

a.) ({:‘f.(:‘_f} = {];

6) (e;.e5) #0.

NeG Hensercs s apudaernieckoe npocTpaHcTEO B7, T.e. MHOMKECTEO VIIODS 10UEHHBIX
HabOpOB 71 BelIeCTEEHHBIN MHCE ¢ ONEPAlNAMH CIOMKEHN W YMHOMKEHHS Ha BelleCTBeH-
HEIE YHCTE THHERHBIM POCTPAHCTEOM !

J1a.

No7 Tlocunraiire onpeIeInTelb AHATOHATBHON MATDHITH
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NeO JTanmbi aBa BexTopa k = (—2,4),m = (1, —2). SIpasieTcs /M JaHHAS CHCTEMA BeK-
TOPOE JIHHEHHO HesaBHCHMOi?

Ja )

Nel0 Obpazyior i Gazne caenyiomue gextopa: k= (3,7),m = (=6, 14)

Jia

Kputepuu n wkanbl oueHnBaHmAa 3agaHnm ®OC:

1) 3agaHug 3aKkpbITOro T1na (BbIoop 0aHOro BapuaHTa OTBeTa, BepHO/HEBEPHO):

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




2) 3agaHuga OTKPbITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna — ykasaH BEepHbIil OTBET;
o 0 6GannoB — ykasaH HeBepHbIN OTBET.

3) 3agaHug oTKpbITOro TUna (4mMcno):

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

3apaHus pasgena 20.3 peKoMeHAYHTCA K UCNOMb30BaHUIO NpU NpoBeAeHUN
ANarHOCTUYECKUX paboT C Lefibio OLEeHKM OCTaTOYHbIX pe3ynbTaToB OCBOEHUS AAHHOMN
AUCLUUNIUHBI (3HAHUX, YMEHUIN, HAaBbIKOB).

lMporpamma pekomeHgoBaHa HMC matemaTtudeckoro dpakynsteta npotokosn Ne 0500-04
ot 18.06.2020 r.
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