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3aBeaytowmin kacenpon
LUNGPOBLIX TEXHOSOMMM

A,

/ Kypranun C.[.

22.04.2024 r.

PABOYASA NPOrPAMMA YYEEHOU OAUCLMMIINHDI

51.0.13 MIMHENHAA ANTTEGPA

. Koa n HanmeHoBaHMe HanpaBneHNsa NOAroTOBKW:
02.03.01 MaTtemaTunka 1 KOMMbLIOTEPHBbIE HAYKN

. Mpocdhnnb noaroToBKM:
MaTtemaTuyeckoe U nporpaMmmHoe obecnevyeHne NHPOPMaLMOHHBIX CUCTEM N TEXHONOIMMI

. KBanudmkauma BbinyckHUKa:
Oakanasp

4. dopma oby4eHuUA: oyHas

. Kadbeppa, oTBeuvarowas 3a peanmsaumio AUCLMNIIUHBI:
Kadpeapa undpoBbIX TEXHONOMMN

. CoctaBuTenu nporpamMmmeil:
Baxutosa EkaTepnHa BacunbeBHa, kaHanaatT usmko-maTemMaTU4eCckux Hayk, npodeccop

. PekomeHpoBaHa:
HMC ®KH (npotokon Ne 5 ot 05.03.2024)

. Y4yeOHbIN roa: 2024-2025 CemecTtp: 1,2



9. Llenn n 3apaum y4ye6HOM ANCLUMNNUHDI

Llenbto ocBoeHMst y4eBHON OUCUMNANHBI SBNSIeTCS:

— hopmmpoBaHne npeacTaBneHUrM O JMHerWHon anrebpe: CcucTeMbl  JNIMHEWHbIX
ypaBHEHUIN, MaTpuLbl, ONpeaenTeny, BEKTOPHbIE (IMHENHbIE) NPOCTPaHCTBa, anrebpanyeckue
CTPYKTYpbl, anrebpa MHOro4neHoB U O KOMMbLKTEPHOW anredp;

3agaum yyebHON OMCUMNNHBI:

— N3Y4YnUTb OCHOBHbIE MOHATUSA U YMETb A0Ka3blBaTb TEOpPEeMbl JIMHENHON anrebpsl;

— YMETb NPUMEHATL pe3ynbTaTbl NMIMHENHOW anrebpbl NpU pelleHnn 3agau.

10. MecTo y4yebHOM ancumnnuHbl B cTpykType OOI:
AncumnnuHa oTHocuTCS K 0b6a3aTensHoOn YacTn y4ebHoro nnaxa.
[1na ocBOEHNA ANCUMUNIIMHBI AOCTATOYHO 3HAHUM MO LLKOSIbHOMY KYpPCY MaTeMaTuKu.

11. MnaHupyemMble pe3ynbTaTbl OGy4YeHUsi MO AUCUUNIIMHe/MOAYINIO (3HaHWUA, YMeHwus,
HaBblKW), COOTHECEHHbIe C NMaHUPyeMbIMU pe3yrbTaTaMu OCBOeHUs o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTeHLMAMU) U UHAUKATOPaMU UX [OCTUXKEHUA:

Kog HasBaHue Koa(bl) WHamnkaTop(bl) MnaHupyemble pesynbTaTtbl 00y4YeHus
KOMneTeHuun

OlK-1 | CnocobeH OlK-1.1 | 3HaeT ocHOBbI MaTeMaTukn, | 3HaTb: OCHOBHblE MOHATUA U baKTbl B
NPUMEHSATb PU3NKK, BEIYUCTIMTENBHON obnactu nuHerHon anreépsl
€CTeCTBEHHOHay4 TEXHUKUN U
Hble 1 nporpaMMmpoBaHus.
obwenrxeHepHbl | OMK-1.2 | YmeeT peluats cTaHgapTHble | YMeTb: hopMynupoBaTh U OOKasbiBaTb
€ 3HaHwus, npodeccnoHarnbHble 3a1a4n | TEOPEMbl, CaMOCTOATENbHO  pellaTb
MeToAbl C NPYMEHEHNEM 3agauv nuHenHon anrebpbl
MaTemMaTu4eckoro €CTEeCTBEHHOHaYYHbIX U
aHanusaun O6LLIEMHXEHEPHBIX 3HAHWNA,
MoOenupoBaHus, MEeTOA0B MaTeMaTU4ecKoro
TEopeTU4ECKoro un aHanvsa n MoaenMpoBaHus.
akcnepumMeHTaneH | OlK-1.3 | BnageeT HaBblkamu BrnageTb: HaBblkaMu  MpakTUYeCcKoro
oro TeopeTn4eckoro n MCMonbL30BaHNA  MeTodoB  NMHENHOW
nccnenosaHus B 3KCnepuMeHTanbHoro anrebpbl MpU  pelweHun  pasnuyHbIX
npodeccuoHarbH nccrnenoBaHmsi OObEKTOB 3agav
OWN OeATeNbHOCTH. npodeccroHarnbHon

OeATenbHOCTU.

12. O6beM AUCUMNNUHbI B 3a4eTHbIX eanHMuax/yac — 8/288.
Pdopma NPOMEXYTOYHON aTTEeCTaLMMU: SK3aMeH

13. TpynoemkocTb No BMAam y4ebHom paboTbl

TpynoemMKocTb
Bug yuebHol paboTbl Bcero [lo cemecTtpam
1 cemecTp 2 CeMecCTp
AyanTOpHbIE 3aHATUSA 134 84 50
nekumnmn 84 50 34
8 TO',V' npakTnyeckne 50 34 16
yucne:
nabopaTtopHble
CamocTosaTenbHasi paborta 82 60 22
Tekyllaga atTectauus
dopma NpomMeXyTO4YHOM 72 36 36
aTTecTtaumm (9K3ameH)
WToro: 288 180 108




13.1. CopepkaHme gUCUNNIINHbBI

Peanunzauus
pasgena
Nen/n Havmerosaue pasnena CopepxxaHue pasgena QUCUUnnHLI ANCLMNINHDI C
ONCUMNNUHBI NOMOLLbIO
OHNamnH-Kypca,
QYMK*
1. Nlekumnn

1.1 Cucrtembl NUHENHBIX Cucrtembl NUHENHBLIX YpaBHEHU HaZ NONeM, https://edu.vsu.r
ypaBHEHWU Hag Nonem, cnepcteue CJTY. PaHr maTpuubl, cTyneH4yartas u/course/view.p
MaTtpuLbl Hag NosieMm n maTpuua. Kputepuii coemectHocTn CI1Y. PelueHue hp?id=16312
onpegenuTenu CJTY meTogom nocregoBaTenbHOrO UCKIIOYEHNS

nepemeHHbiXx. OgHopoaHasa CJ1Y, dyHaameHTanbHas
cucTema peleHun ogHopoaHon CITY. Onepaunmn Hag
maTpuuammn. Obpatumas kBagpaTHas maTpuua,
obpaTHas matpuua. MaTtpuyHas dpopma 3anucu CI1Y,
Teopewma. XKopaaHoBa HopMarnbHas dopma
maTpuubl. Onpegenutenu, nx ceonctea. PasnoxeHuve
onpegenutens no ctpoke (nnu cronbuy). Cnocobbl
BblYMCNIEHNSA 0BpaTHOM MaTPULbI M paHra MmaTpuupl.
Mpasuno Kpamepa.

1.2 BekTopHble npocTpaHcTBa OCHOBHbIE MOHATUS BEKTOPHOIO NPOCTpaHCTBa. J1u- https://edu.vsu.r
Haa nonem, nNMHenHble HellHas 3aBMCMMOCTb U NIMHEHas He3aBUCMMOCTb u/course/view.p
0TOGpaXKeHUs N NNUHENHbIE cucTeMbl BeKTOpoB. PasnoxeHne Bektopa no 6asucy. | hp?id=16312
oneparopbl M3oMOpbm3m BEKTOPHBIX NPOCTPaHCTB OAUHAKOBON

pa3mepHocTU. JInHelHoe oTobpaxeHune. JInHenHble
onepaTopbl, MaTpuua nuHenHoro onepartopa. Ces3b
Mexay KoopaOuHaTHbIMK CTONOLaMU BEKTOPOB X U
f(x). CBA3b Mexay KoopAUHaTHBIMY CTONOLamMKn Bek-
TOpa OTHOCUTENBHO pa3nuyHbiX 6asncos. CBA3b
Mexay maTpulammn IMHENHOro onepaTtopa OTHOCK-
TenbHO pa3nun4yHbIX 6asmcos. Teopema o cBA3M Ae-
dekTa n paHra nnuHenHoro oneparopa. Esknnaoso
BEKTOPHOE npocTpaHcTBO. COBCTBEHHBIE BEKTOPLI U
COBCTBEHHbBIE 3HAYEHMS, XapaKTeEpPUCTNYECKOE ypaB-
HeHue.

1.3 pynnbl, KonbLa, Nons; pynna, npocTenwme ceoncTtea rpynnsl. Konbuo, https://edu.vsu.r

KOMMJIEKCHbIE YMcna npocTenLmne cBomcTBa Konbua. lNone, npocrenwme u/course/view.p
ceBoncTBa nong. lMNogrpynna, KpuTepuin NOArpynnbl. hp?id=16312
MNopgkonbuo, nognone. Konbuo uenbix Yucen. lNone
KOMMNIIEKCHBIX YMCen. VI3BneveHne KkBagpaTHOro
KOPHSI M3 KOMMNIEKCHOro Yncrna B anrebpanyeckon
dopme. Yucnosoe none, Teopema 0 HaUMeHbLLEM
ynucnosom nose. TpuroHomeTpuyeckasa popma
KomnnekcHoro Yncrna. Popmyna Myaspa.

1.4 MHorouneHbl Hag KonbLo MHOrouneHoB, cTeneHb MHoro4reHa. KopHu https://edu.vsu.r

NMPOU3BOSIbHBLIM MOMEM MHoOrouneHa, Teopema beasy, cxema opHepa. u/course/view.p
Teopema o geneHun ¢ octatkoM. Anroputm EBknmga. | hp?id=16312
HenpuBogumblie MHorounexsl. KBagpatnyHelie
dopmbl.

15 MHorouneHsl Hag Anrebpanyeckas 3aMKHYTOCTb MOSsi KOMMIEKCHbIX https://edu.vsu.r

yncnoBbiMK nonsmmn C u R yncen. PasnoxeHne MHorovneHa Hag nonem u/course/view.p
KOMMMEeKCHbIX Yncen. PasnoxeHne MHoro4yneHa Hap, hp?id=16312
nonemM AenCcTBUTENbHbIX YNCEN. YpaBHEHNS TPETLEN
N YEeTBEPTOM CTEMNEHMU.
1.6 BBeneHne B KOMMNbIOTEPHYIO | UTO Takoe komnbioTepHas anrebpa. Cwuctemsbl | https://edu.vsu.r

anrebpy

KOMMbIOTEPHOW anredpbl. ANropuTMbl KOMMbIOTEPHOM
anrebpbl. 3agava npegcTaBneHnst gaHHbix. Konbuo
uenbix ymncen. Konbuo KnaccoB BbiMeTOB. KOHEYHble
nonsa. PauuoHanbHble uucna, anrebpanyeckue
ymcna. MuHMManbHbIN MHOTOYSIEH.

u/course/view.p
hp?id=16312




2. NpakTnyeckme 3aHATUA

2.1

Cuctembl NUHENHbIX
ypaBHEHWUIN Hag Nosem,
MaTpuLbl Hag NofemM u
onpeaenuTenu

Cucrtembl NIMHENHBLIX YPaBHEHU HaZ MOMeEM,
cneacteue CJI1Y. PaHr matpuubl, cTyneH4artas
maTpuua. Kputepuin coemectHoctn CJI1Y. PelueHue
CJ1Y meTogom nocrnegoBaTenbHOrO UCKIIOYEHNS
nepemeHHbIx. OgHopogHas CJ1Y, noHaTne
pyHOaMeHTaNnbHOW CUCTEMbI PELLEHUI OOHOPOAHOM
CI1Y. Onepauumm Hag matpuuamu. ObpaTtumas
KBagpaTHasa matpuua, obpatHaa matpuua.
MatpuyHaa dopma 3anucu CJTY, Teopema.
Onpegenutenun, nx ceoncTtea. PasnoxeHune
onpepenuTens no ctpoke (unu ctonbuy). Bropon
cnocob BbluMCIEHNsT 0BpaTHOW MaTpuLbl U paHra
mMatpuubl. lNMpasuno Kpamepa.

https://edu.vsu.r
u/course/view.p
hp?id=16312

2.2

BekTopHble NpocTpaHcTBa
Hag nosfem, NMHenHble
oTOGpaXkeHus1 U NMHENHbIe
onepaTopbl

OCHOBHbIE MOHATUSA BEKTOPHOrO NpocTpaHcTea. Jln-
HeliHas 3aBMCMMOCTb U NIMHENHAsA He3aBUCMMOCTb
cucTeMbl BEKTOPOB. PasnoxeHne BekTopa no 6asucy.
M3o0MOphM3mM BEKTOPHBIX MPOCTPaHCTB OAMHAKOBON
pa3mepHocTu. JInHelHoe oTobpaxeHune. JInHenHble
oneparopbl, MaTpuLa NuMHenHoro onepartopa. Cea3b
Mexay KoopauHaTHbIMK CTONBLaMU BEKTOPOB X U1
f(x). CBA3b Mexgy KOOpAUHATHBIMY CTONBLAaMKN BEK-
TOpa OTHOCUTENBLHO pasnuyHbiX 6a3mcos. CBA3b
mMexagy MmaTpuuamMm IMHEHOro onepaTopa OTHOCK-
TenbHO pa3nun4yHbIX 6asncos. Teopema o cBA3N ae-
dekTa u paHra nmHeriHoro onepaTtopa. OCHOBHble
MOHATMSA EBKNNAOBA BEKTOPHOro npoctpaHcTea. Cob-
CTBEHHbIE BEKTOPbI N COOCTBEHHbIE 3HAYEHWS, XapakK-
TEPUCTUYECKOE YpaBHEHME.

https://edu.vsu.r
u/course/view.p
hp?id=16312

2.3

rpyﬂﬂbl, Konbua, nond,
KOMMJ1IEKCHbIE Yucna

pynna, npocTenwme ceonctea rpynnbl. Konbuo,
npocTenLmne cBomcTBa Konbua. None, npocrenwme
cesouncTea nong. lMNogrpynna, KpuTepuin NOArpynnbl.
Mogkonbuo, nognone. Konbuo uenbix Ynucen. MNone
KOMMIEKCHbIX Yncen. MasneyeHune ksagpaTHOro
KOPHS1 U3 KOMMIEKCHOro YMcna B anrebpanyeckon
dopme. Yucnosoe none, Teopema 0 HauMeHbLLEM
ymncnosom none. TpuroHomeTpuyeckasa oopma
KomnnekcHoro yncna. ®opmyna Myaspa.

https://edu.vsu.r
u/course/view.p
hp?id=16312

2.4

MHorouneHsbl Hag,
NPOn3BOJIbHbIM MOJ1IEM

KonbLo MHOro4neHoB, cTeneHb MHoro4neHa. KopHu
MHorouneHa, Teopema beay, cxema NopHepa.
Teopema o geneHun ¢ octatkom. Anroputm EBknuaa.
HenpuBogumble MHorouneHsl. KBagpaTuyHbie

dopmbl.

https://edu.vsu.r
u/course/view.p
hp?id=16312

2.5

MHorouneHsl Hag,
ymcrnosbimu nonsamn C n R

Anrebpanyeckast 3aMKHYTOCTb MO KOMMITEKCHbIX
yucen. PasnoxeHne MHoro4vneHa Haz nonem
KOMMMEKCHbIX Yncer. PasnoxeHne MHoro4yneHa Hag
nonem AencTBUTENbHLIX YNCcen. YpaBHEeHUS TpeTben
N YEeTBEPTOM CTEMNEHMU.

https://edu.vsu.r
u/course/view.p
hp?id=16312

2.6

BBegeHne B KOMMbIOTEPHYIO
anrebpy

Uto Takoe kKomnbioTepHass anrebpa. Cwuctembl
KOMMNbIOTEPHON anrebpbl. ANrOpUTMbl KOMMBIOTEPHOMN
anrebpbl. 3agava npeacTaBneHust gaHHbix. KonbLo
uenbix Yncen. KonblLo knaccoB Bbl4eTOB. KOHe4YHble
nons. PauuoHanbHble uucna, anrebpandeckue
yucna. MMHMManbHbIN MHOTOUIEH.

https://edu.vsu.r
u/course/view.p
hp?id=16312




13.2. Tembl (pasaenbl) AUCLUUNIIUHBI U BUAbI 3aHATUNA

Bugpl 3aHATUIN (KONWUYECTBO YacoB)
Ne HanmeHoBaHue TeMbl CamocTos-
n/n (pasgena) ancumnimHbl Jlekunn MpakTuyeckne | TenbHas Bcero
paboTa
1 Cucrtembl NUHENHBLIX YpaBHEHU HAZ NONeM, 20 12 20 52
MaTpuubl Haa nonemM u onpegenuTenu
BekTopHble NpoCTpaHCcTBa Haj Nonem,
2 NMHENHbIE OTOBPaXeHUs N NUHENHbIE 18 10 20 48
3 | 'pynnbl, KONbLa, NOMSA; KOMMSEKCHbIE Yncna 14 10 20 44
4 | MHoro4neHbl Hag, NPOU3BOIbHBIM MOMEM 14 6 6 26
5 | MHorouyneHbl Haa YyncnosbiMy nonsamu C n R 12 8 8 28
6 | BBegeHue B KOMNbIOTEPHYIO anrebpy 6 4 8 18
UToro: 84 50 82 216

14. MeToanyeckue ykasaH1Ma Ans ody4aroWwmxca Nno 0CBOEHUIO AUCLUNIIUHDI

OcBoeHne ancumnnnHbl cKrnagbiBaeTcs U3 ayautopHom paboTsbl (y4ebHON AeATeNbHOCTMH,
BbIMNONHAEMON NoL PYKOBOACTBOM nMpenogaBaTens) U BHeayauTopHou paboTbl (yyebHoun
AeATenbHOCTN, peanu3yemMon obyyaroLmMmcs CaMOCTOATESbHO).

AyaouTtopHasa paboTta cocTouT M3 paboTbl Ha NEKUMAX W BbINOSIHEHUS MPAKTUYECKNX
3agaHun B OOBbEME, npeayCMOTPEHHOM y4ebHbIM nnaHom. Jlekuus npegcrtaBngeTr cobon
nocriefoBaTesfibHOE U CUCTEMaTMYECKOe U3NoXeHue y4ebHoro martepuana, HanpaBfieHHOe Ha
3HAaKOMCTBO OOYy4YaloLMXCA C OCHOBHbIMA MOHATUSMU W TEOPETUYECKUMMU MOSTOXKEHNAMU
n3y4yaemon OUCLUNNHBI.

JIeKUMOHHbIEe 3aHATUA opMupyloT 6a3y ANA NpaKTUYECKMX 3aHATUWA, Ha KOTOpbIX
NoSly4YeHHbIE TEOPETUYECKNE 3HAHUS NMPUMEHSAIOTCA ANSA PELIeHUs1 KOHKPETHbIX MPaKTUYeCcKuX
3agay. Obyvarowmmesa onst yCnewHoro 0CBOEHUS ANCUNNIINHBI PEKOMEHOYETCSA BECTU KOHCNEKT
NeKuMn N NPaKTUYECKNX 3aHATUN.

CamocTosTenbHas paboTa npeanonaraet yriybnéHHoe n3yyeHne OTAenbHbIX pas3genos
ANCLMNITMHBI C UCNOSb30BaHMEM NUTepaTypbl, PEKOMEHOOBAHHOW NpenogaBaTeniem, a Takke
KOHCMEKTOB FEeKUMWA, KOHCMEKTOB MNpaKTM4Yeckux 3aHatun. B kavectBe nnaHa pgns
camMoCToATENbHON paboTbl MOXeT ObiTb Mcnonb3oBaH pasgen 13.1 HacToswen paboden
nporpamMmbl, B KOTOPOM 3aMKCMpPOBaHbl pa3genbl AUCUMNANHBL U UX coaepXaHue. B pasgene
13.2 paboyen nporpaMmbl onpeaenseTcs KONM4ecTBO YacoB, OTBOAMMOE Ha CaMOCTOSTENbHYO
paboTy No Kagomy pasgeny avcumninHbl. bonbluee KONMYecTBO YacoB Ha CaMOCTOSITENbHYHO
paboTy oTBOAMTCS Ha HamboneeTpygHble pasgenbl AUCUMNNKUHBL. [na camocTosaTenbHOro
N3y4YeHnss oTAeNbHbIX pa3fgenoB AUCUMMIMHBLL UCMONb3YeTCA nepeveHb nutepaTtypbl U Apyrnx
pecypcoB, nepedncrneHHblx B MyHkTax 15 u 16 Hactodwen paboyen nporpammel.
Ob6s3aTenbHbIM 3NIEMEHTOM CaMOCTOATENBHOM paboTbl ABNSETCHA BbINOMHEHME OOMAaLUHEro
3a4aHus.

YCnewHoCcTb OCBOEHUA OUCUMMIAMHBI ONpeaenseTca CUCTEMATUYHOCTbIO U FNyOGMHON
ayauTOPHOM 1 BHeayauMTOpPHOM paboTbl oby4atoLerocs.

ﬂpm ncnonb3oBaHMM OUCTAHLIMOHHbIX O6pa3OBaTeJ'IbeIX TEXHONOIMN " ONEeKTPOHHOro
06y‘-IeHVIFI Tpe6yeTC$| BbIMOJIHATL BCE YyKa3aHUA npeno,anaTeneVl, BOBpEMA MOAOKNKYaTbCA K
OHNanH-3aHATUAM, OTBETCTBEHHO NOAXOAMTb K 3a4aHNAM OS] CAMOCTOATENbHOWN pa6OTbI.



B pamkax gucuunnuHbl nNpegycMOTPeHO npoBefeHue TPEX TeKylwmux aTtTrectauum 3a
cemecTp. Pesynbtatbl Tekywlen ycneBaeMOCTW YYUTLIBAOTCS MPU BbICTaBMEHUN OLEHKU MO
NPOMEXYTOYHOMN aTTecTaumm B COOTBETCTBMM C nonoxeHnem [1 BI'Y 2.1.04.16-2019
«lMonoxeHne o TeKkywen U NPOMEXYTOYHOW aTTecTaumMm 3HaHUW, YMEHUW U HaBbIKOB
obyvarowmxca Ha dakynbTeTe KOMMbIOTEPHbIX Hayk BopoHeXckoro rocygapCTBEHHOMO
YHUBEpcUTETa C NCNONb30BaHNEM 6annbHO-PENTUHIOBON CUCTEMbIY.

O6y4eHune nuL ¢ orpaHNYEHHbIMY BO3MOXHOCTSIMU 3[0POBbS OCYLLIECTBIISIETCS C YY4ETOM
UX MHOMBUAOYANbHbIX NCUXOMU3NYECKMX OCOBEHHOCTEN U B COOTBETCTBUM C MHOMBUAOYANbHOW
nporpaMmon peabunutaumun. Ons nuy ¢ HapyLweHneM crnyxa npyv HeobxoaMMocTu fonyckaeTcst
MPUCYTCTBME Ha NEKUUSIX U NPAKTUYECKUX 3aHATUAX aCCUCTEHTA, a Takke CypAonepeBoaYNKOB
N TudnocypaonepeBoaYnkoB. NpomexyToyHast aTTectaumst Ans NUL C HapyLeHusMu cryxa
NPOBOAMTCS B MUCbMEHHOW ¢hopMe, MpU 3TOM WUCMOMb3YTCA ObLMe KPpUTEPUU OLEHUBAHMS.
Mpn HeobGxoguMMOCTM Bpemsi MOAroTOBKM Ha 3aveTe MOXeT ObiTb yBenuuyeHo. Ons nuy c
HapyLLEHMEM 3pEeHUst AonyckaeTcs ayanarnbHoe NpeaocTaBneHne MHdgopmauum (Hanpuvep, ¢
NCNONMb30BaHMEM MNPOrpaMM-CMHTE3aTOPOB peuyn), a TakkKe WCMOoNb30BaHNE Ha NeKuusx
3BYKO3anMUCbIBAOLWNX YCTPONCTB (OUKTOOHOB U T.4.). Ha nekumsix n npakTUYecKUx 3aHATMSX
npu HeoBXOAMMOCTM AonyckaeTcs NpUCyTCTBME accucTeHTa. Mpu NnpoBeAeHNM NPOMEXKYTOYHOW
aTTecTaumMm Ons nuy ¢ HapylleHWEM 3peHUst TECTUPOBaAHNE MOXET OblTb 3aMEHEHO Ha YCTHOoe
cobecenoBaHve no Bonpocam. MNpu HeobXoaAMMOCTU BPeMsi MOArOTOBKM Ha 3K3aMeHe MOXeT
OblTb yBenuyeHo. [ns nuu C HapyweHUsIMM  OMOpHO-ABUraTeNbHOro annapata npu
Heo6XxoaUMOCTM oMyCcKaeTCst MPUCYTCTBME acCUCTEHTA Ha NEKLUMSAX U NPAKTUYECKMX 3aHATUSX.
MpomexyToyHasi atTecTtauusi Ons nvy C HapylleHWsiMM OropHO-ABUraTenibHOro annapaTa
NPOBOAMTCS Ha OOLUMX OCHOBaHMSIX, NpY HEO6XoAUMOCTM Mpoueadypa dk3aMeHa MOXET ObiTb
peanu3oBaHa AUCTaHLWOHHO.

15. lMepeyeHb OCHOBHOM WU [AOMOSIHUTENIbLHOW NUTEpaTypbl, PECYypCOB MUHTEPHET,
HeobXxoAuMbIX ANA OCBOEHUA OUCLMUNIIUHBI
a) OCHOBHasg nuTeparypa:

Nen
/n

MNCcTOYHMK

Kypouw, A. . Kypc Bbicien anrebpbl : y4ebHuk ans sysos / A. I'. Kypow. — 25-e n3a., ctep. — CaHkT-

1 | MeTepbypr : NaHb, 2024. — 432 c. — ISBN 978-5-507-47499-8. — TeKCT : 3neKTPOHHbIN // J1aHb :
3MNeKTPOoHHO-6ubnunotevHas cuctema. — URL: https://e.lanbook.com/book/383849

OkyHes, J1. A. Beicwas anredpa : yuebHuk / J1. A. OkyHeB. — 3-e n3g.,ctep. — CaHkT-lNeTepOypr : JlaHb,
2 | 2022. — 336 c. — ISBN 978-5-8114-0910-5. — TeKcCT : aneKTpOHHbIN // JlaHb : 9NeKTPOHHO-
oumbnuoteyvHas cuctema. — URL: https://e.lanbook.com/book/210326

Manbues, A. N. OcHoBbl NHenHon anrebpsbl : y4ebHuk / A. . ManbueB. — 5-e usg.,ctep. — CaHkT-

3 | Netepbypr : JlaHb, 2022. — 480 c. — ISBN 978-5-8114-1009-5. — TeKCT : 9aNeKTPOHHbIN // JlaHb :
3MNeKTPOHHO-6ubnunotevHas cucrtema. — URL: https://e.lanbook.com/book/210299

6) gononHUTEnNbHas nNuTepartypa:
Nen

McToYHMK

OkyHes, J1. A. C6opHuMK 3agad no Bbiclwen anrebpe : yuebHoe nocobue / J1. A. OkyHeB. — 2-e u3g.,cTep.
1 | — CaHkT-leTepbypr : NMaHb, 2022, — 192 ¢. — ISBN 978-5-8114-0900-6. — TeKCT : aneKTPOHHbIN //
JlaHb : anekTpoHHO-6nbnnoteyHas cuctema. — URL: https://e.lanbook.com/book/210329

dappees, [. K. 3agayum no Beicwen anredpe : yuebHuk / . K. dagnees, N. C. ComuHckmin. — 17-e

2 | n3g..ctep. — Cankr-leTepbypr : NaHb, 2022. — 288 c. — ISBN 978-5-8114-0427-8. — TekcT :
3NEKTPOHHBIV // JlaHb : 3neKkTpoHHO-6ubnuoteyHasa cuctema. — URL: https://e.lanbook.com/book/210164
Mpockypsikos, W. B. C6opHMK 3agay no nuHenHon anredpe : y4ebHoe nocobue ans Bysos / L. B.
MpockypsikoB. — 17-e 13pg., ucnp. — Cankr-lNetepOypr : JlaHb, 2024. — 476 c. — ISBN 978-5-8114-
9921-2. — TeKCT : aneKTPOHHbLIN // JlaHb : aNeKkTPoHHO-0MbnmnoTedHast cuctema. — URL:
https://e.lanbook.com/book/397331

WwunwuH, N. A. KomneloTepHas anrebpa B 3agadax : ydebHoe nocobue / U. A. lLUunuH. — Mocksa : MIIY,
4 | 2018. — 56 c. — ISBN 978-5-4263-0664-6. — TeKCT : anNeKTPOHHbI // JlaHb : aneKTpoHHO-6nbnuoteyHas
cuctema. — URL: https://e.lanbook.com/book/122363
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B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-006pa3oBaTeNbHble pecypchl (0mumanbHble Pecypcbl MHTEPHET):

(o]
’\j‘nn Pecypc
1 | 3HB BI'Y: https://lib.vsu.ru/
2 | OnekTpoHHO-6nbnuoTeyHas cuctema "YHmnBepcuteTckasa 6ubnuorteka online": http://biblioclub.ru/
3 | OnekTpoHHO-6ubnMoTevHas cuctema "llanb"; https://e.lanbook.com/
4 | OnekTpoHHO-6MbnMoTevHas cuctema "KoHeynbTaHT ctygeHTa": http://www.studmedlib.ru
5 | OnekTpoHHbI yHMBepcuteT BIY: https://edu.vsu.ru/

16. MNMepeyeHb y4eOHO-MeTOaQNYECKOrO ob6ecnevyeHns ANsi CaMOCTOATeNbHOM paboTbl

Nan/ NcTouHumk
BopsyHos, C. B. ®yHoameHTanbHas 1 KomnbloTepHast anrebpa : yyebHo-meToanyeckoe nocobue / C. B.

1 BopayHos, P. X. Baxutos, E. B. BaxutoBa. — BopoHex : BI'Y, 2012 — YacTtb 1 : CTpykTypbl anrebpbl —
2012. — 118 c. — TeKCT : aNeKTPOHHbIN // JlaHb : aNeKkTpoHHO-6MGNMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/357758
Baxutos, P. X. dyHaameHTanbHas n koMnbioTepHas anrebpa : yuebHo-meToamnyeckoe nocobue / P. X.

> BaxuTos, E. B. BaxutoBa. — BopoHex : BI'Y, 2012 — YacTb 2 : JInHenHasa anrebpa — 2012. — 185 c. —
TeKCT : aNeKTPOoHHbIN // JlaHb : anekTpoHHO-bubnmoTeyvHas cuctema. — URL:
https://e.lanbook.com/book/357761
Baxwutos, P. X. ®yHaameHTanoHasa 1 koMmnbioTepHas anrebpa : yuebHo-meToanyeckoe nocobue / P. X.

3 Baxwutos, E. B. BaxutoBa. — BopoHex : BI'Y, 2012 — YacTb 3 : Anrebpa MHorouneHos — 2012. — 112
€. — TeKcT : aneKkTPoHHbIN // JlaHb : anekTpoHHO-6ubnunotevHasa cucrema. — URL:
https://e.lanbook.com/book/357764
Baxwutos, P. X. ®yHaameHTanoHasa 1 kKoMnbioTepHas anrebpa : yuebHo-meToanyeckoe nocobue / P. X.

4 Baxwutos, E. B. BaxutoBa. — BopoHex : BI'Y, 2012 — YacTb 4 : KomnbtoTepHasa anrebpa — 2012, — 43
€. — TeKcT : aneKkTPoHHbIN // JlaHb : anekTpoHHO-6ubnunotevHasa cucrema. — URL:
https://e.lanbook.com/book/357767

17. OOpasoBaTenbHble TEXHONOIMMU, MUCNONb3yeMble MNpuM peanusauum Yy4eObHOMU
ONCLUMNIUHBLI, BKIMOYas AUCTaHUMOHHble oOpa3oBaTenbHble TexHonoruun (OOT,
3neKTpoHHoe oby4yeHue (30), cmewaHHOe o6y4eHue)

Mpn peanusauun AUCUMMANAMHBI MOTYT WCMONb30BaTbCA TEXHOMOrMU  3NEKTPOHHOIO
oby4yeHMs1 U OUCTaAHUMOHHbIE oOpasoBaTernbHble TeXHONnormn Ha 6ase nopTtana edu.vsu.ru, a
Takke apyrne OocTyrnHble pecypcbl ceTn NHTepHeT.

18. MaTepMaano-TeXHuquKoe obecneyeHne AUCLUNIIUHBI

AyouTtopusa Ons NEeKUNOHHbIX 3aHATUA: MynbTUMeauna-nNpoeKkTop, 3KpaH ANa NpoekTopa,
KOMMNblOTEP C BbIXOAOM B ceTb «WHTepHeT». CneumanusanpoBaHHaa Mebenb (CTonbl
yyeHudeckune, cTynbs, gocka). lNporpammHoe obecnedeHue: LibreOffice v.5-7, nporpamma ans
npocmoTpa gannos opmata pdf, bpaysep.

Ay,D,I/ITOpI/IFI Ona  NpakTn4eckKnx 3aHATUN: cneunann3npoBsaHHas mebenb (CTOJ'IbI
y4YyeHun4yeckmne, CtynbA, LI,OCKa).



https://lib.vsu.ru/
http://biblioclub.ru/
https://e.lanbook.com/
http://www.studmedlib.ru/
https://edu.vsu.ru/

19. OueHou4HbIe cpeacTBa ANs NPOBeAEHUA TEKYyLWen U NPOMEXYTOYHOM aTTecTauum

Mopsiaok OueHkM ocBoeHusi obyvatowmmmncs ydeGHoro MaTepuana onpepensieTcs
COoAEepXXaHNeM crieQyrLmx pasaenos AUCLMNIUHDI

NHaukaTop(bl)
Nen/ HanmeHoBaHue pasgena
KomneTteHums (1) OOCTUXEHUsI OueHouyHble cpeacTBa
AvcumnnuHel (Moayns)
KOMNeTeHLMK

1 CncTtembl NMHENHBIX YpaBHEHUI, OrnkK-1 OnK-1.1 KoHTponbHasa pabota Ne1
MaTpuubl 1 onpegenutenu (1 (1 cemecTp).
cemecTp). MHoro4yneHsl Hag npo- KoHTponbHas paboTta Ne1
M3BOJIbHbIM NONeM (2 cemecTp). (2 cemecTp).

2 BekTopHble npocTpaHcTBa U OrnK-1 OnK-1.2 KoHTponbHas pabota Ne2
nHelHble onepaTopsbl (1 (1 cemecTp).
cemecTp). MHorouneHsl Hag KoHTponbHas pabota Ne2
NnonemM KOMMIEKCHbIX Yncen (2 (2 cemecTp).
ceMecTp).

3 pynnbl, kOMbLUA, NONS; OrnK-1 OrnK-1.3 KoHTponbHasa pabota Ne3
KomMnnekcHble yncna (1 cemectp). (1 cemecTp).
MHorouneHsl Hag nonem KoHTponbHasa pabota Ne3
AENCTBUTESbHBIX YMCen. (2 cemecTp).
BBeneHve B KOMMbIOTEPHYIO
anrebpy (2 cemecTp).

lMpomexyToyHas aTTecTauusi
Bonpocebl k ak3ameHy
dopmMa KOHTPOnsi — 9K3aMeH

20. TunoBble OUEHO4YHbIe cpeacTBa U MeToAMYeCKMe MaTepuanbl, onpeaensiowme
npouenypbl OLleHUBaHUA

20.1. TeKyLyM KOHTPOSIb yCneBaeMocTun

KOHTpOJ‘Ib ycnesaemMoCTu no agncumniimHe ocywecTBidaeTCsAa C NOMOLLBbH KOHTPOJIbHbIX pa60T

1 cemecTp
KoHTponbHas pa6ota Ne 1

KM 1
3apaHue 1 (15 6annos). Pewntsb CI1Y no npasuny Kpamepa: x+y+2z=-1, 2x-y+2z=-4, A4x+y+4z=-2. (1)
3apaHue 2 (15 6annos). 3anucate CJTY (1) B MaTpryHOM hopMe U peLllnTb NONyYeHHOe MaTPUYHOE YpaBHEHME.
3apaHue 3 (20 6annos). Pewntb CITY ¢ napameTpom: x+my+z=m, mx+y+z=1, Xx+y+mz=m?2,

KUM 2
3apaHue 1 (15 6annos). Pewntb CITY metogom Maycca: x+2y+4z=31, b5x+y+2z=29, 3x-2y+z=10. (1)
3apaHue 2 (15 6annos). 3anucate CJTY (1) B MaTpryHOM hOopMe 1 peLlunTb NOSTyYEeHHOEe MaTPUYHOE YpaBHEHNME.
3apaHue 3 (20 6annos). Pewntb CI1Y ¢ napameTpom: x+y+az=a?, ax+y+z=1, x+ay+z=a.

KoHTponbHas pa6ota Ne 2
KM 1

3apaHue 1 (15 6annos). iccnenoBaTtb Ha NMHEHYO 3aBMCMMOCTb cucTemy BekTopoB b1=(1,2,1), b,=(2,3,3),
b3=(3,7,1).
3apaHue 2 (15 6annos). Hantn 6a3nc n paamepHOCTb BEKTOPHOIO NpocTpaHcTea V Hag noneM R, cocTosLiero ns
BCEX KBaZpaTHbIX MaTpuL, nopsigka 2 ¢ anemMeHTamu a, b, ¢, d - 4encTBUTENBHBIMY YNCNAMN.
3apganue 3 (20 6annoB). ViccnegoBatb, NpMBoAUMa N MaTpuua A ¢ BEpXHEN CTPOKoW (2,1) U HUXKHERN CTPOKOM
(9,2) nuHenHoro onepatopa f kK gnaroHanbHON MaTpuLLe.



KM 2
3apanue 1 (15 6annos). ccnegoBaTtb Ha NIMHENHYO 3aBUCMMOCTb cucTeMy BekTopoB Vi=(5,4,3), v2=(3,3,2),
v3=(8,1,3).
3apaHue 2 (15 6annoB). Hantn 6a3uc n paamepHoOCTb BEKTOPHOrO NpocTpaHcTea V Hag nonem R, coctosuero us
BCEX KBaApaTHbIX MaTpuL, nopsifka 2 ¢ anemMeHTamu p, d, r, S - AEACTBUTENbHBIMUW YMCaMMm.
3apaHue 3 (20 6annoB). ViccnegosaTb, NpMBoauMa nv matpuua A ¢ BepxHen ctpokon (1,0) 1 HMKHeNn CTpokon (-
2,2) nnHenHoro onepartopa h Kk gnaroHanbHON MaTpuLe.

KoHTponbHas pa6ota Ne 3

KM 1
3apgaHue 1 (15 6annoB). M3Bneyb B nosnie KOMMeKcHbIX Yncen C kybudeckuii kopeHb us 1.
3apaHue 2 (15 6annoB). [loka3aTb, YTO MHOXECTBO LienbIX YNCES, KpaTHbIX 5, ABNSeTCs noarpynnov aaanTuBHON
rpynnbl Lenbix Ynucern.
3apanue 3 (20 6annos). iccnegoBaTtb, COXpaHAET N HernaBHyo onepauuio "BeluntaHne" romomopdnsm f konb-
ua R1 Ha konbuo Ro.

KUM 2
3apaHue 1 (15 6annos). /13Bneyb B none koMnnekcHbIx Ymcern C Kybruyeckun kopeHb n3 -1.
3apaHue 2 (15 6annos). [lokasaTtb, YTO MHOXECTBO LiefblX YNCen, KpaTHbIX 3, ABASETCH NoArpynnov agaMTUBHON
rpynnbl LenbiX Yncern.
3apanue 3 (20 6annos). iccnegoBaTtb, COXpaHAET N HErnaBHyO onepauuio "Bbl4nTaHne" romomopdusm g
konbua Ky Ha konbLo Ko.

2 cemecTp
KoHTponbHas paboTta Ne 4

KUM 1
3apaHue 1 (15 6annoB). Hantu octaTok oT AeneHns mHorouneHa f(x)=4x3+x Ha f(x)=x+1+i (i>+1=0), nonb3yscb
cxemowm [FopHepa.
3apaHue 2 (15 6annoB). Hanty HambonbLlumii o6Lwmin aenutens MHorouneHoB f(X)=x3+2x%+3x+2 n g(x)=x3-x2-4.
3apaHue 3 (20 6annoB). Hantn HeobxoaMmoe n JOCTaTOYHOE yCrnoBMe AeNnMMocTy MHorouneHa f(x) Ha g(x), ecnu
f(x)=x3+2x?+ax-3 Ha f(x)=x>+px+q.

KM 2
3apaHue 1 (15 6annoB). Haintu octaTok oT AeneHns mHorouneHa f(x)=x3-x2-x Ha f(x)=x-1+2i, (i+1=0), nonb3ysacb
cxemom [TopHepa.
3apaHue 2 (15 6annoB). Hantn HambonbLumnii o6Lwmnn aenutens MHOrouneHoB f(X)=x4+x3+x2-x-2 n g(x)=x3-x2-4.
3apaHue 3 (20 6annoB). Hantn HeobxoaMmoe n JoCTaToOYHOE yCnoBme AeNnMMocTy MHorouneHa f(x) Ha g(x), ecnu
f(x)=x3+ax?+3x+c Ha f(X)=x>+px+2.

KoHTponbHas pabota Ne 5

KM 1
3apaHue 1 (15 6annoB). Pasnoxute MHorouneH f(x)=x12-2x8+1 B nponsBeaeHne HENPUBOANUMbBIX MHOrOYNIEHOB
Haj nonem KOMMIEKCHbIX Yncern.
3apaHue 2 (15 6annoB). PewnTb ypaBHeHune B C:  z3-6z+4=0.
3apaHue 3 (20 6annoB). PewnTb ypaBHeHue B R:  x3-3x+2=0.

KUM 2
3apaHue 1 (15 6annos.). Pasnoxutb MHorouneH f(x)=x2+2x5+1 B npon3BeaeHne HENPMBOAMMBLIX MHOTOYJIEHOB
HaJ nonem KOMMIIEKCHbIX YMCer.
3apaHue 2 (15 6annos). PewnTb ypaBHeHue B C:  z3+3z2-3z-14=0.
3apanue 3 (20 6annos). PewnTb ypaBHeHne B R:  x3-5x+4=0.



KoHTponbHas pa6ota Ne 6

KM 1

3apaHue 1 (15 6annos.). Hantn paunoHanbHble KOpHM MHorouneHa f(x)=x4+3x3+4x2+18+18.
3apaHue 2 (15 6annoB). Pasnoxutb MHOrO4YsIEH Hag nonem gencTBuTenbHbix Yncen f(x)=x5+x*+x3+x2+x+1 B npo-
n3BefeHne HeNpPMBOAUMBIX MHOTOYIIEHOB.
3apaHue 3 (20 6annos). [loka3aTb, 4TO MHorouneH f(x)=2x3-9x+6 HenpuBoaAuM Hag nonem Q.
KUM 2

3apaHue 1 (15 6annoB). Hantu paumoHanbHble KOpHU MHoroudneHa f(x)=3x4-2x3+3x2+x5-2.
3apaHue 2 (15 6annos.). Pasnoxute MHOrOYrIeEH Hag nonem aencTeutenbHbiX Yncen f(x)=x5+x*+x3-x2-x-1 B npo-
n3eefeHne HeNnpPUBOOUMbIX MHOTOYIEHOB.
3apaHue 3 (20 6annos). [lokasaTb, 4ToO MHorouneH f(x)=2x3-4x+6 HenpueoAnM Hag nonem Q.

KpuTepum oLleHMBaHUS KOHTPOMbHbLIX pabdoT

— 0-24 6anna — «HeyooBNeTBOPUTENbHO»
— 25-34 6anna — «yaoBnNeTBOPUTENBHO»
— 35-44 6anna — «XOpOLLO»

— 45-50 6annoB — «OTNANYHO»

3apaHua AnNA KOHTPOSA OCTaTOYHbIX 3HAHUMN

3apgaHusa ¢ BLIGOpPOM oTBeTa

npasuny Kpamepa:
X1+ Xy + 2x3 = —1,
{le — X, +2x3 =
4xq + xp +4x3 = —2.

> (3)

3) o
4 (13,2
5) (1,2 -2)

Ne 3apaHue BapuvaHTbl oTBETa BepHbin
oTBeT
PewunTb cnctemy nMHenHbIX ypaBHEHUI 1) O 3)
meTogom [faycca: 2) (1,2,3)
9261 +x; + 29263 = —1,4 3) (1,2 -2)
X1 — Xy + 2x3 = —4,
{4xi + xz + 4x§ = 2. 4 122 g
5) 6eCkOHEYHOE MHOXECTBO peLLEHNN
PewnTtb cuctemy nuHenHbIX ypaBHEHUI 1) O 4)
npasuny Kpamepa: 2) 6eCKOHEYHOE MHOXECTBO PELUEHNN
X1+ 2x, + 4x3 = 31, 3) (1,2,3)
{le + x, + 2x3 = 29, 3
3x1 — x5 + x3 = 10. 4) (4)
5
5 (3,4,5)
PeLwwmnTb cnuctemy nmHenHbIX ypaBHeHW 1) 9 5)
MeTOoAOoM rnocnegoBaTeNibHOro UCKHYeHUs 2) 6eCKOHEYHOE MHOXECTBO pPeLUEHNN
nepeMeHHbIX: 3) (1,2,3)
X1 + 2x5 + 4x3 = 31, 3
{le + x, + 2x3 = 29, 4) (4)
3x1 — x5 + x3 = 10. 5
5 (3,4,5)
PewwnTb cuctemy nMHenHbIX ypaBHEHUI 1) 6eckoHeYHOEe MHOXECTBO pelueHun | 2)

10




5 | PewnTb cucTEMy NUHENHBLIX YPaBHEHUI C 1) O 5)
napameTpom: 2) 6eckoHeYHOe MHOXECTBO peLLEeHUI
2xy + mx, =3, 3 (m2+15 2m—9>
3x1 + 5x, = m. ) m+10 ’ 3m+10
2m-9
4) (0’ 3m+10)
5) a)ecnum = —?, TO
6ecKoHeYHOEe MHOXECTBO peLUeHUN;
0) ecninm # —?, TO OOHO
m2+15 2m-9
petuerne (m+10 ! 3m+10)
6 | M3eneubBC V1 (2 =-1). 1) 0, —i4B3 LY 4)
2 27 2 2
2) 14
2 2
3) 1
1 3 1 43,
4) 1,—E+?l,—5—7l
5 1,-1
7 | UsBnewbBC V-1 (i% =-1). 1) -1 %‘i' gi’ %_ \?i Y
2) 148
2 2
3) 0,1,-1
4) -1, -+
2 2
5) —14%
2 2
8 | Pewntb maTpuyHoe ypaBHeHne AX = B, rge 1) 6eckoHeYHOE MHOXECTBO pelueHun | 5)
1 1 2 X1 -1 2) O
AR R VR T S
’ 4 (1,2 -2)
1
-2
9 | Pewntb MmaTpunyHoe ypaBHeHne AX = B, ecnu 1) o 4)
_(1 2 _ (M _(2 2) 6eCKOHEYHOE MHOXECTBO peLLeHUi
A= (3 4)’ X= (xz)’ B = (6)' 0
3 ()
2
9 (o)
5 (2,0
10 | HaiiTn oBbpatHyto matpuuy Al ons matpuupl 1)

=G

D (32 —1/2)

2)  He cywecTByeT Al

» (3 1)

9 (5 2)
, 3

D |,
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3agaHusa ¢ KpaTKUM OTBETOM

BepHbin
Ne 3apaHue
oTBeT
MccnepgoBaTtb cMCTEMY NUHENHBIX YPaBHEHWI: BeCKOHEUHOE
31 +x, =2
1 1072 ’ MHOXeCTBO
{6.’51 + Z.XZ = 4‘, o
9x; + 3x, = 6. petuenn
[na kBagpaTHOW MaTpuubl A BbiNonHeHbl ycrosus: 3JA™L,  AA=E, AA=E, .
2 obpaTtumon
E — eguHMyHas maTtpuua. MaTtpuua A HasblBaeTcs ...
_(1 2 1 -2 1 )
3 | Ona maTtpuubl B = (3 4) MaTpuua B~ paBHa ... <3/2 —1/2
4 | B onpegenutene d ectb Hynesasi cTpoka. Onpegenutens d paBeH ... 0
1 2 3
Ecnu matpuua Anveer g A=|4 5 6 |, TO |A| MOXHO BblMMCNNTL 6e3
5 |A|=a33A3=—6
0 0 2
npaBuna TpeyrosfibHuKa Tak: ...

3agaHusa ¢ pa3BEéPHYTbIM OTBETOM

3apaua 1. PelwunTb CMCTEMY NIMHENHBIX YPaBHEHUA METOLOM NOCIEA0BAaTENBbHOIO UCKITHOYEHS
nepeMeHHbIX:

5x1 +x, + 2x3 = 29,
3x1 — x5 + x3 = 10.
PeweHue. O603Ha4YMM OCHOBHYIO 1 pacluMpeHHyto matpuuy CITY:
1 2 4 1 2 4|31
A=<5 1 2), B=(5 1 229)
3 -1 1 3 =1 1110
XKUpHbBIM LWPUTOM BbIAENUM BEOYLLUIA 3NIEMEHT CTPOKM B MaTpuLie.
1 2 4)31 1 2 4 31 1 2 4 | 31 1 2 4
<5 1 2 29)51(0 -9 -18 —126)5(0 1 2|14 )é(o 1 2
3 =1 1110 0 -7 -111-83 0 -7 -111-83 0 0 3
NpVHATBI cnegytowmne obo3HavYeHns:

{xl + ZXZ + 4x3 = 31,

31 1 2 4
14)2|10 1 2

15 0 0 1

31
14 ), roe

5

a 1-10 CTPOKY YMHOXUM Ha (—5) n npnbaBunm Ko 2- CTpOKe, 3aTeM 1-10 CTPOKY YMHOXUM Ha (—3) u
npnbasum K 3-11 CTPOKe,

6  2-10 CTPOKY YMHOXUM Ha (—1/9),
2-10 CTPOKY YMHOXMM Ha 7 1 npnbasum K 3-11 CTPOKe,

o an

3-10 CTPOKY YMHOXUM Ha 1/3.

PaHr maTpumupbl paBeH YMCIy HEHYTEBbLIX CTPOK CTYNeHYaTon MaTpuLbl, MO3TOMY ra=3, =3, ra=rs, =
CJ1Y coBmecTHa.

PaHr matpuubl r=ra=rg paBeH 4ncny nepemeHHbix N=3 = CJTY nmeeT ogHoO peLueHue.

X 20, +4xs =31, (=3, i
Xp¥2x3 =14, ] i x,=4, i

X3 =5 X3 = 5.
WUtak, CITY nmeet ogHo pewleHue (3,4,5).
Omeem. (3,4,5).
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KpuTepuu oLeHMBaHUA Bannebl

NmeeTcs BepHas nocnefoBaTeNbHOCTb BCEX 3TAMOB PeLUEHUs], 3
060CHOBaHHO NOMy4YeH BEPHbI OTBET.

|_|OJ'Iy‘-IeH HeBeprIIZ OTBET N3-3a BbIYUCINUTEITbHOWN OLLNOKN, npn 3TOM 2
MMEETCH BEPHad NnocrieaoBaTesibHOCTb BCEX 3TANOB peLleHnA.

|_|OJ'Iy‘-IeH BeprIIZ OTBET, O4HAaKO MMEKTCA NponyCckn ogHOro nnn AByx 1
3TanoB peleHnd

nnu

PewweHne He 3aBepLieHo, OAHaKO BEPHO BbIMNMOJIHEH XOTA Obl 0OOMH 13
3TanoB peleHna.

PewweHne He COOTBETCTBYET HM OQHOMY N3 KpUTEPUEB, NEPEHNCITIEHHbIX 0
BblLLE.

3apava 2. PelunTb cucTeMy NMHENHBIX ypaBHeHW No npasuny Kpamepa:
X, + x5 + 2x3 = —1,
2x1 — Xy + 2x3 = —4,
4x, + xy + 4x3 = —2.
Pewenue. B CITY 3 ypaBHeHMs 1 3 nepeMeHHble, MO3TOMY MOXHO peluaTtb no npasuny Kpamepa.
Bbluncnum rnasHeiv onpegenutens CITY.

1 1 2
A=12 -1 2/=-4+8+4+8-2-8=6, A=6,
4 1 4

A#0, = CJTY umeeT 0gHO peLleHne, KOTOpbIM ABMASIETCS BEKTOP-CTONGELL.
Bbluncnmm BcnomoraTenbHble onpeaenuTenu.

-1 1 2
A=|-4 -1 2(=4—-4-8—-4+2+16=6, A=6,
-2 1 4
1 -1 2
A, =12 —4 2|=—-16-8-8+32+4+8=12, A=12,
4 -2 4
1 1 -1
Ay =12 -1 —4[=2-16—-2—-4+4+4=-12, A=-12,
4 1 =2
X1
PeweHne CJTY nmeet BMa BekTtopa-ctondua: X = <x2), roe x, = %, X, = %, X3 = %_
X3
X1 —% g= 1,
A
X3 = % = _712 =-2.

1
WNTak, BekTop-cTtonbey, < 2 ) aBngaetcs pewenvem CJ1Y.

-2
1
Omeem. < 2 )
-2
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KpuTepuu oueHMBaHuA Bannebl

NmeeTcs BepHas nocnefoBaTeNbHOCTb BCEX 3TAMOB PeLUEHUs], 3
060CHOBaHHO NOMy4YeH BEPHbI OTBET.

|_|OJ'Iy‘-IeH HeBeprIIZ OTBET N3-3a BbIYUCINUTEITbHOWN OLLNOKN, npn 3TOM 2
MMEETCH BEPHad NnocrieaoBaTesibHOCTb BCEX 3TANOB peLleHnA.

|_|OJ'Iy‘-IeH BeprIIZ OTBET, O4HAaKO MMEKTCA NponyCckn ogHOro nnn AByx 1
3TanoB peleHnd

nnu

PewweHne He 3aBepLieHo, OAHaKO BEPHO BbIMNMOJIHEH XOTA Obl 0OOMH 13
3TanoB peleHna.

PewweHne He COOTBETCTBYET HM OQHOMY N3 KpUTEPUEB, NEPEHNCITIEHHbIX 0
BblLLE.

3apava 3. 3anuncaTtb cUCTEMY NMHENHBIX ypaBHeHUI (1) B MaTpu4HOM hopmMe 3anmcu u penTb
nosly4eHHoe MaTpuyYHOE yYpaBHEHME.

2x1 — Xy + 2x3 = _4, (1)

{xl + X + 2x3 = _1,

4'x1 + x2 + 4'x3 = _2.
PeweHue. MaTpuyHoe ypaBHeHue: AX = B, rge

1 1 2 X1 -1
A=|2 -1 2 y X=X , B=|-4 y X1,X2,X3 €ER
4 1 4 X3 -2

(A, X, B— maTtpuubl pasmMepHOCTU COOTBETCTBEHHO 3x3, 3x1, 3x1).
Ecnu |AJ20, To MaTpuyHoe ypaBHEHWE UMEET OAHO pelLeHne BekTop-cTonbel X=A"B.

1 1 2
Al=|2 -1 2|=-4+8+4+8-2-8=6,
4 1 4

|A]£0 = oaHo pelleHne X=A"B.

O6paTHyto MaTpu1Ly MOXHO HanTK no popmyne A~1 = ﬁAgon.

. All A12 A13
Matpuua, coctaBneHHas n3 anrebpanyecknx gononHeHuW, Ago, = | 421 Azz Azz ).

A31 A32 A33
— 41|12 _ 1422 2| _ _ 432 1)
A= DT =6 A= (DWR[L =0, An=(DR0 =6
— e+ |1 21 —_y2+2|1 2 __1y2+3|1 1) _
Aoy = CPH Gl =20 A =07, =4 A=, | =3
3+ 1 2] _ __1y3+2 |1 2] 343l 1 _
As = CDP D =4 A= (0P|, =2 A=, C]=-3
-6 0 6
Aoon=|-2 -4 3 )
4 2 -3
-6 -2 4
Ago,,=<0 —4 2).
6 3 -3
) (6 -2 4
-1 _1,r _1 _
A ‘|A|A60n"6<0 4 2),
6 3 -3
-6 -2 4\ /-1 6 1
X=A"1B= %( 0 -4 2 )(—4), = %( 12 > = ( 2 ) (peweHue CJ1Y B MaTpuyHOM hopme 3anucm).
6 3 -3/\-2 ~12 —2
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Omeem. | 2

-2
KpuTepuu oueHmBaHus bannbl

MmeeTcs BepHasa nocrefoBaTenbHOCTbL BCEX 3TarNoB peLleHus, 3
060CHOBaAHHO NOMyYeH BEPHBIN OTBET.
lMony4yeH HEBEPHbIV OTBET M3-3a BbIYMCIUTENBbHOM OLWNOKK, NpY 3TOM 2
nMeeTCH BepHas nocrneaoBaTenbHOCTb BCEX TanoB peLUeHus.
lMonyyeH BepHbI OTBET, OQHAKO UMEKOTCH MPOMYCKN OQHOMO UKW ABYX 1
3TanoB peLleHus

nnu
PewweHne He 3aBepLieHo, OAHaKO BEPHO BbIMNMOJIHEH XOTA Obl 0OOMH 13
3TanoB peLleHna.

PelweHne He COOTBETCTBYET HN OQHOMY U3 KpUTEPUEB, NEPEHNCITIEHHBLIX 0
BbiLLE.

3apaua 4. ViccnenosaTtb Ha NIMHENHYIO 3aBUCUMOCTb CUCTEMY BEKTOPOB

b, = (1,2,1), b, = (2,3,3), b3 = (3,7,1).
Pewerue. CocTaBuM MaTpuLly U3 BEKTOPOB-CTPOK by, b,, b; 1 HalaeM ee onpeaenurers.
1 2 1

d=[2 3 3[=3+18+14—-9-21-4=1,
3 7 1

d#0 = cucTema BEKTOPOB b;, b,, b; He ABNSAETCA NUHENHO 3aBUCUMOIA.

Omeem. He aBngeTcsa nuHenHoO 3aBUCUMOMN.

Kputepun oueHnBaHus bannbl
MmeeTcs BepHasa nocrnefoBaTenbHOCTL BCEX 3TAMNOB peLleHus, 3
060CHOBAHHO NOMy4YeH BEPHBIN OTBET.
[MonyyeH HeBepHbI OTBET U3-3a BbIYUCIIUTENBHON OLUNGBKN, NPy 3TOM 2
nmeeTcsa BepHas nocrneaoBaTenbHOCTb BCEX 3TAMNOB peLLIeHUs.
[Mony4yeH BepHbIN OTBET, OAHAKO NMEKTCH NPONYCKN OOAHOrO MUIn ABYX 1
3TanoB peLleHns
Uin

PelueHune He 3aBepLUEHO, OAHAKO BEPHO BLINOSIHEH XOTsi Obl OANH 13
3TanoB peLleHuns.

PelueHne He COOTBETCTBYET HM OQHOMY M3 KPUTEPUEB, NEPEYNCIIEHHDBIX 0
BbILLE.

3apaya 5. ViccneposaTb Ha NIMHENHYO 3aBUCUMOCTb CUCTEMY BEKTOPOB

a; = (54,3), a; =(3,3,2), a; = (8,1,3).
PeweHue. CocTaBnM MaTpuLly n3 BEKTOPOB-CTPOK @y, ,, Gz U Ha“4eM ee onpeaenvrens.
5 4 3

d=|3 3 2(=454+64+9-72-10-36=0,
8 1 3

d=0 = = cucTtema BEKTOPOB @y, a,, Gz SABNAETCHA NIMHENHO 3aBUCHMOWN.

Omeem. fiBnsieTcs NUHENHO 3aBUCUMON.
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Kputepun oueHnBaHus bannbl
MmeeTcs BepHasa nocrnefoBaTenbHOCTbL BCEX 3TaMNOB peLleHus, 3
060CHOBaAHHO NOMy4YeH BEPHBIN OTBET.
lMony4eH HEBEPHbIV OTBET M3-3a BbIYMCIUTENbHOM OLWNOKK, NpY 3TOM 2
nMeeTCs BepHas nocrneaoBaTenbHOCTb BCEX TanoB peLleHus.
lMonyyeH BepHbI OTBET, OQHAKO UMEKOTCH MPOMYCKN OQHOMO UNKU ABYX 1
3TanoB peLleHus
Uin
PelueHune He 3aBepLUEHO, OAHAKO BEPHO BbINOSIHEH XOTs Obl OANH 13
3TanoB peLleHuns.
PelleHne He cOOTBETCTBYET HU OQHOMY U3 KPUTEPUEB, NEPEYNCIEHHbIX 0
BbiLLE.

20.2. NMpomexyToyHasa aTrectauus

MpomexyToyHas artTecTaums No OUCLUMUMNNMHE OCYLLECTBMSETCS C MOMOLUbI  CrieayoLmx
OLIEHOYHBIX CPEeACTB: NepeyYeHb BONPOCOB K 3K3aMeHYy.

MNepeyeHb BONPOCOB K 3K3aMeHy
1 cemecTtp

1. Cwucrema nuHerHbix ypasHeHumn (CITY) Hag nonem, noHaTua pewenuns CITY, cneacteusa CITY.

2. PaBHocunbHble CJ1Y, Teopema.

3. BektopHasa dopma 3anuncu CI1Y.

4. OpHopogHas CJ1Y, HeogHopoaHas CJ1Y, Teopema 0 cyMMe peLleHUsi COBMECTHOW HEO4HOPOA-
Hon CJ1Y n pelueHus cooTBeTCTBYOLLEN oaHOpoaHon CI1Y.

5. Teopema 0 pasHOCTM ABYX peLleHnin COBMECTHOM HeoaHopoaHon CI1Y.

6. Kputepun coBmectHocTu CI1Y, byHaameHTanbHasa cuctema pelwlennn ogHopogHon CITY.

7. PelweHne CJTY meTogom nocrnegoBaTenbHOro UCKITHOYEHNA NepeMEHHBbIX.

8. MaTpuubl pasaMepHOCTU M*n Hag NoneM, X Buabl 1 onepauum Hag HUMMW.

9. CrtyneHyaTas maTpuvua, paHr MmaTpuubl, TeopeMbl, 1- cNOCO6 BbIMMCNEHMS paHra MaTpulbl.

10. ObpaTtumasn matpuua, obpaTHas maTpuua, Teopema.

11. TeopeMbl 0 HeOBpaTUMOCTN KBaZpaTHOW MaTpuLbl.

12. 1- cnocob BbluMcrneHns obpaTtHon MaTpuLbl.

13. Onpegenutenb KBagpaTHOW MaTpuLbl, CBOWNCTBA, ONpeaennTen NPou3BeaeHNss MaTpuy,.

14. Heobxogumoe n gocTtaTtouHOE YCNoBUSl paBeHCTBA HYM0 onpeaenuTens.

15. MuHop anemeHTa, anrebpanyeckoe JoNosIHEHNE, MUHOP K-ro nopsiaka.

16. 2-1 cnocob BbIMUCIIEHUSA paHra MaTpuLbl 1 06paTHOM MaTpulbl.

17. Teopema 0 pasnoxeHuu onpeaenntens No cTpoke (unu crtonéuy).

18. MaTtpuyHas popma 3anucu CJI1Y, Teopema.

19. Npasuno Kpamepa.

20. YcnoBus, npu KoTopbix ogHopoaHast CJTY 13 n ypaBHEHMI C N NEPEMEHHBIMU UMEET HETPUBU-
anbHble peLUeHus.

21. ApnpmeTnyeckoe n-MepHoe BEKTOPHOE NPOCTPaHCTBO, CBOUCTBA.

22. BekTOopHOE (NMHEHOE) NPOCTPAHCTBO Hag NosfiemM, CBOMCTBA.

23. MNognpocTpaHCcTBO, NIMHENHAasa KoMOHauus, NnnHenHast obonoyka.

24. JInHenHasa 3aBMCUMOCTb U IMHENHAs HE3aBUCUMOCTb CUCTEMbI BEKTOPOB, CBOUCTBA NIMHENHOMN
3aBNCUMOCTM.

25. OKBMBanNeHTHbIE CUCTEMbI BEKTOPOB, 6a3nC 1 paHr KOHEYHOW CUCTEMbI BEKTOPOB.

26. basnc 1 pasMepHOCTb BEKTOPHOIrO NPOCTPaHCTBa.
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

BOONoOMWDNE

16.
17.

0.

Teopema o pasnoxeHun Bektopa no 6asucy.

M3omMophr3amM BEKTOPHbLIX NPOCTPAaHCTB.

OpToroHanbHasi cucteMa BEKTOPOB, OPTOroHanbHoe AOMOMHEHME K NOANPOCTPaHCTBY.
EBKNnOoBo BEKTOPHOE NPOCTPaHCTBO.

JInHeniHoe oToBGpaxeHne, TeopemMa 0 COXPaHEHUN JIMHENHON KOMOMHaLMW.
JInHeHbIM onepaTop, MaTpuua NMUHENHOro onepartopa.

MaTtpuua nepexoga ogHoro 6asunca kK gpyromy.

Teopema 0 cBA3N Mexay KoopAnHaTtaMu BEKTOpa 1 KoopauHaTamu ero obpasa.
Teopema 0 cBA3N Mexay KoopanHaTaMu BEKTOpa B pa3nmyHbix basucax.

Teopema 0 CBA3N Mexay MaTpuuamm JIMHENHOro onepartopa B pa3nuyHbix basucax.
O6paTuMbIN NMHENHBLIN onepaTop, obpaTHbI NMMHENHBIA onepaTop, Teopema.
[edeKT n paHr NIMHENHOro oneparopa, Teopema O CBA3N MeXAY HUMM.
CobcTBEHHbIE BEKTOPLI M COBCTBEHHbIE 3HAYEHMSA NIMHENHOrO onepartopa.
XapakrepucTnyeckoe ypaBHeHME.

pynna, npumep.

Mogrpynna, npumep.

lMpocTenwme cBonCTBa rpynnbl.

flomomopdomam rpynn.

Konbuo, npumep.

MoakonbLo, Npumep.

lMpocTenwmne ceomncTBa KosbLa.

flomomopdunam konew,

Mone, npumep.

Moanone, npumep.

lMpocTenwmne ceoncTea Nonsi.

flomomopdmam nonen.

Yucnosoe none, npumep.

Teopema 0 HauMeHbLLEM YNCIOBOM MOre.

Onepaunn Hag KOMNEKCHbIMK Ynucrnamu B anrebpavyeckon opme.

M3BneyeHune kBagpaTHOroO KOpHS U3 KOMMNIEKCHOro Yncna B anrebpanyeckon opme.
TpuroHomeTpuyeckas hopmMa KOMMFEKCHOro YMcna.

Onepaunn Hag KOMNEKCHbIMW YUCriaMu B TPUrOHOMETPUYECKon popme.

®opmyna Myaspa.

M3BneuyeHune KOpHA n-11 cTeneHu (N - HaTypanbHOe YMcno, N>1) N3 KOMMNIEKCHOMO Yncrna B TPUro-
HOMeTpUYeckon popme.

2 cemecTp

MHorouneH ot ogHON NEPEMEHHON, CTENEHb MHOMO4YSIEHA.
[leneHve mHorouneHa Ha AaBy4neH x-c. Teopema beay.
KopHu MHOrouneHa, TeopemMa 0 KOpHE MHOro4seHa.
Teopema 0 AeNneHun ¢ 0CTaTkoM.

HanbonbLumin obwmin genutens.

Csorictea HO[.

Anroputm EBknnga.

HaunmeHbluee obuiee kpaTHoe.

Henpueoanmble Hag NONEM MHOMOYSIEHbI.

PasnoxeHne MHoroyneHa Hag npomn3BOribHbIM NOMIEM B MPOM3BELEHNE HOPMUPOBAHHLIX HEMpPU-
BOAMMbIX MHOIOYNEHOB N €ro eAUHCTBEHHOCTb.

. Cxema lNopHepa.
12.
13.
14.
15.

KpaTHble KOpHM MHOrouneHa.

Anrebpanyecku 3amKkHyTOE nore.

Anrebpanyeckasi 3aMKHYTOCTb MONSA KOMMIEKCHbIX YMCern.

Pa3noxeHne MHOrournieHa Hag nornemM KOMMJEKCHbIX YMCen B NPOM3BEAEHNE HENPMBOANMBIX
MHOTOYSIEHOB.

3aBMCUMMOCTb Mexay KOPHAMU M KO3 PULIMEHTAMM MHOTOYIEHa.

ConpsKeHHOCTb MHUMBbIX KOPHEWN MHOrOYreHa ¢ 4eNCTBUTENbHbIMK KO3 ULneHTamMu.
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18.

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
. O npeacTaBneHnn AaHHbIX.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.

34

=

© N

10.
11.
12.

PasnoxeHvne MHorovneHa Hag nonem AencTBUTENbHbIX YNCEN B MPOU3BEAEHME HEMPUBOAUMbIX
MHOMO4SIEHOB.

YpaBHeHue TpeTben CTeNeHN.

YpaBHeHUe 4eTBEPTON CTEMEHM.

Llenblie n paumoHasbHble KOPHM MHOroYsieHa ¢ LenbiMn KoaddnuneHTamu.
Kputepun HenpuBoguMOCTU (QN3EHLUTENHA).

MoHsATMe kBagpaTUYHOM (OOPMBI.

MaTpuua n paHr ksagpaTuyHoOn POpMbl.

3anucb KBagpaTU4HON (PopMbl B BUAE NPOU3BEAEHNS MaTpuL,.
KaHoHu4ecknin BUa kKBagpaTtuyHON hopMbl.

OcHoBHasd Teopema 0 KBagpaTU4HbIX (hopmMax.

CurHaTypa kBagpaTu4Hon oopmbl.

MonoxuTenbHO onpegeneHHas ksagpaTuiHas opma.

OTpuuaTensHo onpeaeneHHas kBagpaTnyHas popma.

O6 oTnuuMAx KOMNbIOTEPHOW anrebpsbl.

Cunctembl KOMNbIOTEPHOW anredpbl.

ANropuTMbl KOMNbLIOTEPHON anrebpsi.

OnpepeneHne cuctemaTU4eCKon 3anmcu.
ApudmeTtryeckue onepauuu.

MepeBoa B 4ECATUYHYIO CUCTEMY CUMCIIEHUSA N OBpaTHO.
lMepeBoa N3 g-MYHOM CMCTEMBI B h-UYHYIO CUCTEMY.
OnpepeneHue cpaBHeHMS NO HATyparbHOMY MOAYIHO.
MonHasa cuctema BbIYETOB.

AJOuTnBHasA rpynna KnaccoB BblHETOB.

KonbLo KraccoB BbIYETOB.

OnpeneneHne anrebpanyeckoro Ymcna.
MWHUManbHLIN MHOTOUNEH anredpanyeckoro Yncna.
Onepaunn Hag anrebpanyeckumm Ynucnamu.

Mone anrebpanyeckux yncen.

MpencraBneHune Lenbix Yncen.

lMpencraBneHne KNaccoB BbIYETOB.

MpencraBneHne paumoHanbHbIX Ynucen.
MpeacTtaBneHne anrebpanyeckmx ymcern.

MepevyeHb NpPaKTUYECKUX 3a8aHNN
1 cemecTp

Pewwutb CIY no npasuny Kpamepa: x+y+2z=-1, 2x-y+2z=-4, 4x+y+4z=-2.

3anucatb CITY  x+y+2z=-1, 2x-y+2z=-4, A4x+y+4z=-2, B MaTpU4YHOWN (hOpPME N pPELLNTb NONy-
YeHHOe MaTPUYHOE ypaBHEHNE.

Pewwutb CIY c napameTpom  x+my+z=m, mx+y+z=1, x+y+mz=m?,

Pewwutb CITY metogom MNaycca x+2y+4z=31, 5x+y+2z=29, 3x-2y+z=10.

3anucatb CITY  x+2y+4z=31, 5x+y+2z=29, 3x-2y+z=10 B MaTpuyHOM POpPME N pPELLNTL
nony4YyeHHoOe MaTpuU4yHoe ypaBHEHMeE.

PewunTb CITY c napameTpom  x+y+az=a?, ax+y+z=1, x+ay+z=a.

Pewwntb CIY no npasuny Kpamepa: x+y+2z=-1, 3x+4z=-5, 4x+2y+6z=-3.

3anucatb CITY x+y+2z=-1, 3x+4z=-5, 4x+2y+6z=-3, B MaTpU4HOWN (POPME N PELLNTL NOsy-
YeHHOe MaTpUYHOE ypaBHEHNE.

Pewwutb CINY c napametpoM  x+ky+z=k, kx+y+z=1, x+y+kz=k2.

Pewwntb CIY metogom Naycca x+2y+4z=31, 5x+y+2z=29, 6x-4y+2z=20.

WccnepoBaTth Ha NYHENHYO 3aBUCUMOCTb cuctemy BektopoB ai=(5,4,3), a,=(3,3,2), as=(8,1,3),
Hantu 6a3nc 1 paamepHOCTb BEKTOPHOro NpocTpaHcTBa V Haj nornem R, cocTosLero u3 Bcex
KBagpaTHbIX MaTpuL, nopsiaka 2 ¢ anemeHTamu a, b, ¢, d - AencTBUTENBHBIMU YCNAMMW.
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13.

14.
15.

16.

17.
18.

19.
20.
21.
22.
23.

24,
25.

26.

27.
28.

29.

30.

ogkrwn

~

10.
11.
12.
13.

14.

15.
16.

17.
18.
19.

Wccneposatb, npuBoguma nn matpuua A ¢ BepxHen ctpokon (2,1) n HmkHen ctpokon (9,2) nu-
HenHoro onepartopa f Kk gnaroHanbHOM MaTpuue.

WccnepoBaTth Ha NYHEHYO 3aBUCUMOCTb CUCTEMY BEKTOpOB b1=(1,2,1), b,=(2,3,3), bs=(3,7,1).
HanTtun 6a3nc n paamepHOCTb BEKTOPHOMO NpocTpaHcTBa V Hag nonemM R, cocTosLero n3 Bcex
KBagpaTHbIX MaTpuL Nopsaka 2 ¢ anemMeHTamu p, q, r, S - 4eNCTBUTENbHBIMW YMCaMW.
Wccneposatk, npuBogumMa nu matpuua A ¢ sepxHen ctpokon (1,0) u HuxHen cTpokon (-2,2) nu-
HenHoro onepartopa h Kk gnaroHansHOM MaTpuue.

NccnepoBaTth Ha NMHEVHYO 3aBUCUMOCTb cuctemy BektopoB vi=(5,2,1), v.=(2,3,4), vs=(7,5,1).
HanTtun 6a3nc n pasamepHOCTb BEKTOPHOMO NpoCcTpaHcTBa V Haj nonemM R, cocTosLero u3 Bcex
KBagpaTHbIX MaTpuy nopsaka 2 ¢ anemeHtamu Kk, |, m, n - encTBUTENbHBIMK YNCraMmm
Wccnepoeatb, npuBogumMa nn matpuua A ¢ BepxHen cTpokon (2,3) n HkHen cTpokon (-7,1) nn-
HEeMHOro onepartopa g K AnaroHanbHoOn maTpuLe.

WccnepoBaTtb Ha NYHEHYO 3aBUCUMOCTb CUCTEMY BEKTOPOB U1=(1,2,4), u,=(2,5,6), us=(3,6,4).
N3Bneyb B none KomnnekcHbix Yncen C kybrnyeckmin kopeHb u3 1.

[lokasaTb, 4TO MHOXECTBO LEefbIX YMNCES, KpaTHbIX 5, ABMSIeTCA NoArpynnon agauTMBHOW rpynnbl
Lenbix ymcen.

WccnepoBaTtb, COXpaHAET N HErnaBHYo onepaumio "BbluMtaHme" romomopdnam g konbua Ki Ha
KonbLo Koa.

M3Bneyb B none KomnnekcHbix Yncen C kybrnyecknii kopeHb 13 -1.

[okasaTb, 4TO MHOXECTBO LeNbIX YNCer, KpaTHbIX 3, ABNAETCA noarpynnon aganTMBHOW rpynnbl
uenbix ymcen.

WccnepoBatb, COXpaHSET N HEMMaBHYO onepaumio "BblumtaHme" romomopdnam f konbua Ri Ha
KonbLo Ra.

N3Bneyb B none KomnnekcHbIx Yncen C kybmnyecknii KopeHb 13 i.

[lokasaTb, YTO MHOXECTBO LiefbIX YMNCES, KpaTHbIX 7, ABMSIETCA NOArpynnon agauTMBHOM rpynnbl
uenbix ymcen.

WccnepoBaTtb, COXpaHAET N HErMaBHYo onepaumio "BbluMtaHme" romomopdnam h konbua A; Ha
KonbLo As.

M3Bneyb B none KOMMMNeKcHbIX vncen C Kybnyeckuim KopeHb U3 -i.

2 cemecTp

PasnoxuTb MHorousneH f(x)=x2-2x°+1 Ha HeNnPUBOAMMbIE MHOTOUIEHbI HAZ, MOSIEM KOMIIIEKCHbIX
yucen.

PewwnTb ypasHeHue B C:  z3-6z+4=0.

Nokasatb, 4To MHorouneH f(x)=2x3-9x+6 Henpmeoanm Hag nonem Q.

Hantu pauunoHanbHble KopHU MHorouneHa f(x)=3x*-2x3+3x%+x°-2.

PelunTb ypaBHeHue B R:  x3-3x+2=0.

Haiitv octaTok ot geneHus MHorouneHa f(x)=4x3+x Ha f(x)=x+1+i (i*+1=0), nonb3yscb cxemomn
"opHepa.

HaiiTn octaTok oT geneHus MHorodneHa f(x)=x3-x2-x Ha f(x)=x-1+2i, (i>+1=0), nonb3yscb cxemoit
"opHepa.

[okasaTb, 4To MHorouneH f(x)=2x3+3x+6 Henpusoaum Hag nonem Q.

PewwnTb ypasHerue B C:  z3+37%-3z-14=0.

PelwnTb ypasHeHue B R:  x3-5x+4=0.

Haity HanbonbLmii o6wmin genuterns MHorodneHoB f(x)=x*+x3+x%-x-2 n g(x)=x3-x?-4.

Haiity HanbonbLumii o6Lwmin aenuTens MHorodneHoB f(X)=x3+2x?+3x+2 n g(x)=x>-x*-4.

Hantn Heobxogmmoe n JocTaTodHOoe yCnoBmne genmmoctu MHorouneHa f(x) Ha g(x), ecnu
f(x)=x3+2x%+ax-3 Ha f(X)=x*+px+q.

Hantn Heobxoammoe 1 goctaToyHOE yCcrnoBue AenumocTn MHorouneHa f(x) Ha g(x), ecnu
f(x)=x3+ax?+3x+c Ha f(x)=x*+px+2.

HaiiTn kopHu mHorounena f(z)=z3-3z+2.

PasnoxuTb MHorounex f(x)=x'2+2x°+1 B npousBeaeHe HENPUBOANMBIX MHOTOUIIEHOB Haf Mo-
NieM KOMMIEKCHbIX Yncern.

Haiitv paunoHanbHble KopHU MHorouneHa f(x)=x*+3x3+4x?+18+18.

BbinonHuTb AeneHve Ha AByudneH "yronkom" u no cxeme FopHepa: fi1=4x3+x?, f,=x+1-i, roe i?=-1.
PasnoxuTb MHOTOUNEH Had nonem aencTentenbHbix yncen f(X)=x>+x*+x3+x?+x+1 B npousseae-
HVe HernpuBOANMbIX MHOTOYSIEHOB.
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20. PasnoxuTb MHOroYrneH Haj nomnem aenctautenbHbix ymncen f(X)=x>+x*+x3-x>-x-1 B npovsseneHne
HEenpPVBOAUMbIX MHOTOYIEHOB.

21. BbInonHuTb Aenexune ¢ octatkom: f=2x5+3x4-6x3-5x+7, g=x3+2x2-3x+1.

22. Haintun octatok oT aeneHus no cxeme FopHepa: f=x*-2x3+4x2-6x+8, h=x-1.

23. Haiitu octaTok oT aenexus no cxeme MopHepa: f=2x5-5x3-8x, g=x+3.

24. Hantn HanbonbLlumin obLwmnin aenutenb MHorodneHos: f=x3-x?+3x-10, h=3x3+10x?+2x-3.

25. HaitTn KpaTHOCTb KOpHS ¢ MHorouneHa f, ecnu f=x5+6x%+11x3+2x3-12x-8.

MpumeyvaHne. Homep 3agaym cootBetctByeT HOMepy KM Ha ak3ameHe.

Ana oueHuBaHWs pes3ynbTaToB OOy4YeHMs1 Ha 3K3ameHe ucrnonb3yetcs 4-6annbHas Lwana:
«OTIIMYHOY, «XOPOLLO», KYAOBNETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY.

YpoBeHb
Kputepun oueHvnBaHus KOMNeTeHuun chopMmpoBaH LWkana oueHok
HOCTU
KOMMeTeHUnn

[aH nonHbIN, pas3BEPHYTLIM OTBET Ha MNOCTaBMEHHbIA BOMNPOC
(Bonpocbl), oby4varwmiics cBOOGOAHO OnNepupyeT OCHOBHBIMU MOBbILIEHHbI
NOHATUAMMN OUCLMNINHBI, OPUEHTUPYETCA B NMpegMeTHon obnacTw. OTnuyHo
NanoxeHne wmatepuana He COOEpXUT OWwunboK, oTnmnyaeTcs ypoBeH®
nocneaoBaTenbHOCTbIO, PAMOTHOCTBIO, JTOTMYECKON CTPOMHOCTHHO.

[daH pa3BEépHyTbIN OTBET Ha MOCTAaBIEHHBLIN BOMPOC (BOMPOCHI),
obyvawowmiics cBoboaHO onepupyeTr OCHOBHBLIMU  MOHATUMAMMU
AVCUMNIUHBI, OPUEHTMPYeTCa B npeaMeTHon obnactn. MaTepuman 5a30BbLIi
W3MNOXeH B LENOM MocrnefoBaTenbHO M rpamoTHO, OTCYTCTBYIOT Xopouuo
rpybole owwnbkn, OOHAKO MMEITCA OTAerbHble HEeTOYHOCTUM B ypoBeHb
onpegeneHnsix, BblYUCNEHUSX, [OKa3aTenbCTBaX, W3NOXEHUSAX
NONoXeHU Teopuu.

OTBeT Ha nocTaBneHHbIN BOMPOC (BONPOCHI) COAEPXKUT U3IOXEHUE
Tonbko 6a30BOro TeopeTU4eckoro Matepuana, UMerTcsl OLWMOKN B
onpefeneHnsix, BbIYUCIIEHNSIX, JOKa3aTenbCcTBax, POPMyIIMpOBKax
NnonoXeHun Teopuun. HapylieHa nornyeckasi nocnegoBaTenibHOCTb
B U3N0OXEHUM MaTepurana.

MoporoBbii

ypOBEHb yLI,OBJ'IeTBOpVITeJ'IbHO

OTBET Ha MNOCTaBMEHHbIN BOMPOC (BOMPOCHI) OTCYTCTBYET, Nnbo
cooepxut rpybble OWMOKM B onpedeneHusix, BbIYUCIIEHUSIX,
JokasarenbCcrsax, dopmMynunpoBkax NONOXeHNn Teopuu.
OO6yvaowniics He BnageeT OCHOBHbIMW MOHATUAMMW OUCLMMMMWHGI.
OTtcyTcTBYyeT norvdeckas MocrneaoBaTenbHOCTb B U3MNOXEHUU
MaTepuana.

- HeynosneTsBoputensHo
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