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PABOYASA MPOrPAMMA YYEBEHON OAUCLUMNNUHDI
B1.0.34 JlInHenHan anrebpa

1. Koo u HaumeHoBaHMe HanpaBJlieHnsa noAroTtoBKu | cneunanbHOCTMU:

38.03.05 busHec-uHcpopmaTumka

2. Mpodmnb noaroToBku / cneunanusauusa/marncrepckas nporpamma:

Bu3Hec-aHanUTMKa 1 cMcTeMbl aBTOMaTU3auuu HpeAHpMHTMVI

3. Keanudukaums (cteneHb) BbINYCKHUKA: 6akanasp

4. dopma ob6y4eHus: oyHas

5. Kachegpa, oTBevarLwan 3a peanmsaumio QUCLUMNINUHbI: MaTeMaTUYECKNX METO0B

nccnegoBaHus onepauumn

6. CoctaButenu nporpammbl: boHaapeHko KO.B., a. 1. H., npodeccop kadeapsl MMNO

7. PekomeHaoBaHa: Hay4yHO-MeToau4ecknM coBeTom dpakynsteta NMMM 17.03.2025,
npoTtokon Ne6

8. YuebHbIin roa: 2025/2026 CemecTp(bl): 1



9. llenu 1 3agaym y4e6HOM ANCLUNIINHBI

Llenun nayyeHns ancumnmnunHbl:

- obyyeHne TeopeTU4ecKMM OCHOBaM, OCHOBHbIM 3aKOHOMEPHOCTSM JIMHENHOMN
anrebpsil;

- NpnobpeTeHne HaBbIKOB PELLEHUS NPAKTUYECKUX 3agad no NMHenHon anrebpe;

- pacwmpeHne 3HaHUN U KOMNETEHUMA CTYAEHTOB MO HanpaBfeHUsIM NPUNOXEHMUS
MaTeMaTM4YecKoro annapata M WHCTPYMEHTamnbHbIX CpPeAcTB JMHEWHow anrebpbl B
COBPEMEHHbIX HayYHbIX 1N NPaKTUYECKNX UCCneaoBaHnsiX B 06nacTn 3KOHOMUKN, Ou3Hec-
aHanusa, ynpaeieHUs 1 NoAAEPXKKN NPUHATUS PELLEHMNA.

3adayu y4ebHoU OuCyuUnuHbI:

- M3Y4YEeHWEe OCHOBHbIX TMOHATUIA TEOPUN MHOXECTB UM CBOWCTB OCHOBHbIX
anrebpaunyecknx CTpyKTyp;

- N3yveHne TeopeTU4ECKNX OCHOB M MNOMOXEHNA MaTPUYHOM anredpbl;

- obyyeHne wMeTO4aM M anropuTMaMm  MpPOBeAEeHUs MaTPUYHOro aHanuaa,
nccnenoBaHns U peLleHnst CUCTEM NMHENHBIX YPaBHEHUN;

- ycBOeHue obyyarowmmncs 3MIEMEHTOB COBPEMEHHOW TEOpUU JUHENHbIX
NPOCTPAHCTB W JIMHEWHbLIX OMNEepaTopoOB KakK TeopeTM4YecKoM OCHOBbl 0OOOCHOBaHUSA
anropntMoB 06paboTKn OaHHbIX;

- NpnobpeTeHne HaBbIKOB PELLEHUS N NCCNEAOBaHNS aHANUTUYECKNX U NPAKTUYECKNX
3a4a4 3KOHOMUYECKOW 1 yrpaBreHYeCKOW NPaKTUKN MeTog4amm NIMHENHON anrebpsbl.

10. MecTto yyebHOM aucuunnuHbl B cTpyktype OOIl: (UMK, K KOTOPOMY OTHOCUTCH
avcumnnuHa, TpeboBaHNs K BXOOHBIM 3HAHUAM, YMEHUAM U HaBblkam, AUCLMNIINHLI, ANg
KOTOpPbIX AaHHasa AMCUUNIINHA ABNSeTCH NpeaLecTBYoLen)

OucumnnuHa «JlnHenHas anredbpa» oTHOCUTCS K o6a3aTenbHOn YacTn 6noka b1
ANcuUMnnuH y4ebHoro nnaHa.

11. MnaHupyemble pe3ynbTaTbl OOy4YeHMA nNO AucuunnuHe/moaynko (3HaHuA,
YMEeHUsi, HaBblkW), COOTHECEHHble C nNnaHupyemMbiMU pe3yribTaTaMu OCBOEHUs
obGpas3oBaTenbLHON NporpamMmbl (KOMNETEHUMAMMU) U MHAUKATOPaMN UX [OCTUXKEHUA

Kog HasBaHue Koga(kl) WHavkaTopbl(bl) MnaHvpyemble pesynbTaThl

KOMNeTeHuun 06y4yeHus

OllK-4 | CnocobeH OlK- | Pewaet TMnoBble | 3HaeT:
ncnonb3oBaTtb 4.4 aHanuTu4eckue 3agayn  C | - OCHOBHblE pasgenbl NMMHENHON
nHdopmaumtio, Y4E€TOM OCHOBHbIX MOHATUMI U | anrebpsl;
mMeToabl " o6Lwmx 3aKOHOMEPHOCTEN, | - anropuTMbl paboTbl C MaTPUYHBIMU
nporpaMmHble CcHOpMYNUPOBaHHbIX B paMKax | CTPyKTypamu 1 cuctemamm
cpeactea  ee 6a30BbIX MaTemMaTU4ecKUx W | MMHENHbIX YpaBHEHWN;
cbopa, €CTEeCTBEHHO-Hay4HbIX YmeerT:
00paboTkn u ONCUMMNKUH




aHanmsa Aansa

- pewatb TUnoBble aHannTU4eckne

MHOpPMaLMOH 3agayn, (opmanbHO CBs3aHHble C
HO- OEACTBUSAMM Had MaTtpuuamv n ux
aHanMTU4ecKko OCHOBHbIMW CBONCTBaMM;
M noggepXku - pewaTtb U UCCNefoBaTb CUCTEMbI
NPUHATUA JNIMHENHbIX YPaBHEHUN;,
ynpaBreH4yeck - onpegenATe TN anrebpanyecknx
UX peLueHun CUCTEM, K KOTOpPbIM  OTHOCATCS
KOHKpETHbIE MatemaTtumyeckmne
00BbeKTbl M OnepupoBaThb NUHENHBIMU
oTOOpaxeHusamMu.

Bnapeet HaBblkamu:

- aHanmsa NoCcTaHoOBKW 3agauun
MPUHATUS PELLUEHUS YNpaBreH4YeCcKnx
peLueHnin u 060CcHOBaHMS
Heo6X04MMOCTU NMPUMEHEHMS
mMaTeMaTu4ecKkoro annapara
NHeHoM anrebpbl ANs ee pelleHnst
- BblbOpa METOAOB M anropMTMOB
peLUEeHNN, NO3BOMSAIOLLNX HANTK
Hanbonee apdekTMBHOE peLueHne
KOHKPETHOW aHanMTM4eCKOM 3agaun.
- NOMCKa 1 aHanu3a pauuoHarnbHOro
peLLeHns aHanMTUYecknx 3agay B
obnacTtn noaaepXKn NPUHATHA
ynpaBreHYEeCKNX peLUEHN. .

MK-1 | CnocobeH MK-1.3 | Ucnonb3yeT mMaTemaTtudeckuii | 3HaeT:
ncnonb3oBaTb annapar Y MIHCTPYMEHTarnbHbIE | - OCHOBHbIE Onepaunn Hag
MeToabl cpeactBa ana  obpaboTku, | MaTpuuamm U nx CBOWCTBA;
mMaTemMaTtumyeck aHanM3a W cucTemartusaumm | - onpegenuTeny KBagpaTtHbIX
oro " OaHHbIX  Ons uenen GusHec- | maTpuu, onepauuto obpatlleHust
CTaTUCTUYECKO aHanusa MaTpuLibl U UX CBOWCTBA;
ro aHanusa, - TeopeTuyeckoe o60CHOBaHue
9KOHOMMKO- METOJOB W anropuTMbl peLleHUst
MaTemaTu4eck CUCTEM JIMHEWHbIX YPaBHEHWN.

ne MeToabl
Ana  pelleHns

YMmeerT:
- OCYyLLEeCcTBNATb MOUCK 3ajau

3agau B OGu3Hec aHanusa, (bopmaanoe
obnactu npencrtasrieHne KOTOPbIX

Oun3Hec- OMMCbIBAETCHA CUCTEMOMN NTMHENHBIX
aHalnnTuKn ypaBHeHMVI;

- NPOU3BOAUTb AEVCTBUAMN Ha
maTtpuuamu, Tpebyemble ans
KOHKpETHOW 3agayun 6usHec-aHanusa.
BnapeeT HaBblkaMu MCMNONb30BaHUS
mMaTeMaTu4eckoro annapara
nvHenHomn anrebpbl ANs peLueHns
Kpyra 3agay 6usHec-aHanusa,
TpebyoLLMX peLleHns CUCTeM
NVHENHBbIX YypaBHEHWI 1 06paboTkm
MaTpPUYHBIX CTPYKTYP.

12. O6bemM AUCLUMUNIIMHbI B 3a4€THbIX egnHuLax/4yacax B COOTBETCTBUM C YY4EOHbIM
nnaHom —5/180.

CDopma npome)KyTquoﬁ aTTecTauunmn 3K3aMeH.
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13. TpyaoeMKoCcTb NO BMAam y4ebHom paboThl

TpyooeMKOCTb
Bug yyebHon paboThl Bcero Mo cemecTtpam
1 Ne cemecTpa
AyOuTOpHbIE 3aHATUA 84 84
nekumnmn 34 34
B TOM 4ucne: npakTuyeckne 50 50
nabopartopHble - -

CamocTtodatensHasa paboTa 60 60

B TOM 4mcne: kypcosas paborta (MpoekT) - -

dopma NPOMEXYTOYHOM aTTecTauumn 36 36

(3k3ameH —  4ac.)

Wtoro: 180 180

13.1. CopepxaHme AUCLUNIIUHBI

Ne Peanusauus

n/n HanmeHoBaHue pasaena
ONCUUNNUHBI C

pasgena CopepxaHve pasgena QuCLMnivHbI HOMOLLIBHO
ANCUUNNNHBI o
OHMnamnH-Kypca,
QYMK
1. NNekuun

11 MoHaTne MHoxectBa. OnepaumMm Hag  MHOXECTBaMMU. JluHennas
Onarpammbl Ainepa —BeHHa. anrebpa
CsowicTBa onepauni Hag MHOXeCTBaMMU. (bnsHec-
MoHsaTne pekapToBa (NPSIMOro) MPOM3BEAEHUS MHOXECTB. | UHdopmaTmka)
BvHapHoe oTHoweHue. OTHOLLEHNE 3KBUBANEHTHOCTN. Kypc:
OTobpaxeHns. Cnocobbl 3agaHus oTtobpaxeHun. [oHsaTue Jluneiinas
CIOPBEKTMBHOMO, MUHBEKTUBHOIO N BMEKTUBHOIO OTOBPaXXeHUS. anredpa
O6paTHoe oTobpaxeHune (GusnHec-
Cynepnosuuuss  otobpaxeHun. CreneHb oToOpaxeHus. | nHdopMaTHKa)

Teopusa mHOXecTB. | Teopema 06 obpaTHoM K cynepnosvumun. Teopema 06 (vsu.ru)

Anrebpanyeckne | accouuaTMBHOCTM CYNeprno3nLMm oToOpaXKeHW.

CUCTEMBI Anrebpanyeckve onepaumm u anrebpavyeckme CUCTEMBI.

"pynna, konbLo, none.
MoHATne koMnnekcHoro Ymcna. lNone KOMNIEKCHbIX Yncen.
TpuroHomeTpudeckass copma 3anvcyu KOMMMEKCHOro vucna.
YMHOXeHMe, OerneHue, BO3BeOEHWEe B CTENeHb 4Yucen B
TpuroHomeTpuyeckon popme. opmyna Myaspa.
M3BneveHne KopHeln 13 KOMMNMEKCHOro Yncna.
MpunoxeHne Teopun OTHOLLEHUI K PENSILUOHHBIM MOLENAM
OaHHbIX.

1.2 OcHoBHble cBeaeHus o maTpuuax. Bugbl matpuy, JlnHenHasn
Onepaumn Hag wmaTpuuamu. CBoOKWCTBa onepauun Hag anrebpa
mMaTpulamu. (6nsHec-
OnpepenuTenu kBagpaTHbIX MaTpuy,. Teopema o BenuyuuHe | uHopmatumka)
onpegenuTensi KBagpaTHoON MaTpuupbl. Kypc:
CaolicTBa onpegenvrens. JIuneitnas

MatpuyHas -

anre6pa OG6patHaa wmaTpuuya. Teopema o HeO6X0vp,I/IMbIX n anreOpa

OOCTaTOYHbIX YCIOBUSAX CYLLIECTBOBAHUSI OOpaTHOM MaTpuLbl. (6usnec-
CsowicTBa obpaTHbIX MaTpuL. nHbOpMaTHKa)
PaHr maTtpuupbl. BbeluucneHme paHra matpuubl C MOMOLLbIO (vsu.ru)
3NieMeHTapHbIX Npeobpa3oBaHUN.
JInHeWHble KOMOMHauuM CTPOK K CTONGUOB  MaTpuUlbl.
Teopema 0 NMMHENHON KOMOUHALIMKN CTPOK.
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Teopema O CBA3M paHra MaTtpuubl C 4YUCIIOM NNHENHO
He3aBNCUMbIX CTPOK.

anIJ'IO)KeHVIe MaTpPU4YHOro aHanmsa B 3KOHOMUKe: Mmoaelb
JleoHTbEBA, 3a4a4a BbllMyCKa npoaykKuunun.

1.3 IMoHATME CUCTEMBI SIMHENHBIX YPaBHEHUN U €€ peLLEHNS. JInHenHas
MeToa obpaTHoOn maTpuupbl. anrebpa
MeTog Kpamepa peLueHuns cuctemel. (6nsHec-
MeTopg aycca pelueHus cuctem. nHcpopmaTmka)
Teopema KpoHekepa-Kanennu COBMECTHOCTM CUCTEMBbI Kypc:
ypaBHEHWUIA. Jlunelinas
Cuctemsbl OpHopoaHbIE CUCTEMbI NTIMHENHBbIX ypaBHeHM. CBOMCTBA. anreOpa
TNUHENHBbIX dyHaameHTaneHas cMctema peLleHmn OgHOPOAHON CUCTEMBI. (GusHec-
ypaBHeHWI Teopema 0 dyHOAMEHTanNbHbIX pPeLWeHUaX OOHOPOAHOW | uHbOpMaTHKa)
CUCTEMBI. (vsu.ru)
Teopema 06 oOwem peleHun CcucTeMbl HEOOHOPOOHbIX
NIMHENHbIX YPaBHEHWUN.
MpunoxeHne METOLOB PELLUEHUSI CUCTEM JIMHENHBIX
YypaBHEHUI B 3agayax nnaHUpoBaHWs Ha NPOU3BOACTBE U
NPUHATUN pELUEHWUNA.
14 JlnHennas
anrebpa
MoHsaTMe nuHenHoro npocTpaHcTtea. lNMpumepsl. Cnepcteus (bnsHec-
NVHEIHbIE aKCMOM MMHEWNHOTO npocTpaHcTBa. nHdopmaTtumka
NPOCTpaHCTEa nOﬂHPOCTpaHCTBO NHENHOro NpoCcTpaHCcTBa. anMepbl.v ) KXQNC:
JInHenHasa 3aBMCMMOCTL BEKTOpPOB. Teopema O MMHENHON Jluneinas
3aBUCUMOCTMU. anredpa
Basunc n pasmepHOCTbL NPOCTPaHCTBA. (busHec-
HH{l}O[}MaTI/IKa )
(vsu.ru))
15 JluHennas
anrebpa
MoHsaTMe nuHenHoro onepatopa. Npumepsl.. (6nsHec-
Anpo n obpas nuHenHoro oneparopa. nHdopmaTmka)
JInHenHble MoHsATME coBCTBEHHOIO BEKTOPA M COBCTBEHHOIO 3HAYEHNSA Kype:
oneparopbl NHeRnHoro oneparopa. JluneiHas
MpunoxeHns Teopuu NMHENHbIX ONepPaTopoB B anroputmax anredpa
06paboTkm cTaTucTnyeckon nHdopmMaLlmm. (GusHec-
I/IH{l!O[!MaTI/IKa!
(vsu.ru)
2. MpakTuyeckue 3aHATUA
2.1 | Teopwusa mHOXecTB. | MHOXecTBa. Onepaunn Hag MHOXeCTBaMu. Jlunennasn
Anrebpanyeckne | OekapTtoBo npounssegeHne MHoXecTB. OTHOLLIEHUS. anrebpa
CUCTEMBI OToGpaxkeHunsa. CBoncTBa OTOOPaKEHUIA. (6usHec-
KomnnekcHble yvcna: onepauuv u u3BrevYeHne KopHen. nHdopmaTmka)
Kypc:
JluHelinast
anreOpa
(OusHec-
I/IH{l!O[!MaTI/IKa!
(vsu.ru)
2.2 MatpuyHas MaTpuubl 1 onepaumm Hag MaTpuuamu. Jlunennasn
anrebpa OnpegenuTenu kBagpaTHbIX MaTpuL,. anrebpa
OGpaTHaga maTtpuua. (6usHec-
nHdopmaTmka)
Kypc:
JIuHelinast
anreOpa
(OusHec-

HH!]}O[!M&TI/IKa!

(vsu.ru)
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2.3

Cuctemsl
JINHENHbIX
ypaBHEHUN

Meton Kpamepa n metoa obpaTHon maTpuLbl.

MeTog [aycca peleHuMs CUCTEM JIUHENHLIX YpPaBHEHUI
crneuunanbHOro Bnaa.

PelueHve ogHOPOOHbBIX CUCTEM FIMHEWHbBIX YPaBHEHWNA.
Mopenb JleoHTbeBa.

JInHenHasa
anrebpa
(6usHec-

nHcpopmaTmka)
Kypc:
JInHeiHas
anrebpa
(OuzHec-
I/IH{l!O[!MaTI/IKa!

(vsu.ru)

2.4

JInHenHbIe
NpoCTpaHCTBa

lMpoBepka MNpUMHAONIEXHOCTU NNHENHbIM
npocTpaHCTBaM.

Pa3smepHoCTb NMHEeNHOro npoctpaHcTea. basuc.

MHOXeCTB K

JInHenHasa
anrebpa
(6usHec-

WHcpopmaTmka)
Kypc:
JInHeiHas
anrebpa
(OmsHec-
nH(pOPMATHKA)

(vsu.ru)

2.5

JInHelnHble
oneparopbl

JInHenHbI onepaTtop. MaTpuua onepatopa.

HaxoxgeHve sgpa n obpasa nuHeNHoro onepaTopa.
CobCcTBEHHDBIN BEKTOP M COBCTBEHHOE 3HAYEHWE NMHENHOTO
onepaTtopa.

JlnHenHasn
anrebpa
(6usHec-

nHdopmaTtmka)
Kypc:
JIunekHas
anrebpa
(OmsHec-
I/IHng[}MaTI/IKa !

(vsu.ru)

13.2. Tembl (pasaenbl) AUCLUNIIUHBbI U BUAbI 3aHATUNA

Ne
n/

HanmeHoBaHue
pasgena gucLMnivHbl

Bugbl 3aHaTUi (4acoB)

Jlekunun

lNpakTnyeckme

JTabopatopHble

CamocTosTenbHas

Bcero

n
1 Teopusas MHOXECTB.
Anrebpanyeckune 8
CUCTEMBI
MaTpwuyHas anrebpa 8
3 Cuctembl NIMHENHbIX
ypaBHEHUN
4 JInHenHble
npocTpaHcTBa 6

paboTta

10 12 30

12
12

30
28

N

10
10

10 12 28

5 JInHenHblie
onepaTopbl
WNToro:

12
60

28
144

6 10
34 50

14. MeTogn4yeckune ykasaHmMAa Ans ody4arowmxca no 0OCBOEHMIO AUCLUMNIIUHDI
(pekomeHOayuu 0by4arouwUMCSs Mo 0C80EHUK0 AuCUUNIUHbI; paboma ¢ KOHcrekmamu fekyud,
npeseHmauyuoHHbLIM MamepuarnoMm, 8bIrofIHEHUE Mpakmuyeckux 3adaHull, mecmos, 3adaHuli mekywel
ammecmauuu u m.o.)

OcBoeHve gucumnnuHbl «JlnHenHas anrebpa» BKNIOYAET fEKUMOHHbIE 3aHATUS,
NpakTU4eCKne 3aHATUS U CaMOCTOATENbHYI0 paboTy oby4aroLmxca.

Ha nepBoM 3aHATMM CTYAEHT nonyvaeTt uHopmaLumio Ans A0CTyna K KoMnnekcy y4ebHo-
MeTOANYECKUX MaTepmarnos.

JIeKUNOHHbIE 3aHATUA MOCBALLEHbI PACCMOTPEHUID TEOPEeTUYECKUX OCHOB JIMHENHON
anrebpsbl, KNYEBbLIX NPUHLMMIOB, 6a30BbIX MOHATUN U anNrOPUTMOB.
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MpakTuyeckne 3aHATUA npegHasHaveHbl Ans (OpMMPOBaHMA YMEHWA W HaBbLIKOB,
3akpenneHHbix komneTeHuun no OlOI. OHm 3akpennsawT TeopeTUudeckun martepuan,
NONyYEeHHbIN Ha NEKUMAX.

CamocToaTenbHas paboTta cTygeHToB BKoYaeT B cebsi npopaboTky yuebHoro matepuana
neKkummn, pasbop npakTUyYeckux 3agaHum, NOAroTOBKY K 3K3aMeHYy.

MpomexyTodHaa aTTectaumsa. [lpomexyToyHass artTectauuMsi npoBoauTcs B hopme
aK3ameHa. TvnoBon GUNET BKMOYAEeT TEOPETUYECKUA U MpakTuyeckun 6rnoku. Bonpochbl
TeopeTudeckoro 6noka NOMHOCTBIO COOTBETCTBYIOT NEKUMOHHOMY MaTepuany. B TeueHune
cemecTpa obyyarowmmea npegnaraeTcs BbINOMHUTL NPesyCMOTPEHHbIE YY4eBHbIM MaHoM
2 KOHTPOSbHble paboThl.

Mpn mcnonb3oBaHUN ANCTAHUMOHHBIX OBpas3oBaTeNbHbIX TEXHOMOMMN W 3NEKTPOHHOMO
obyyeHns cregyeT BbINOMNHATbL BCE YyKasaHus npenogaBaTtenss no pabote Ha LMS-
nnaTtcopme, CBOEBPEMEHHO NOAKNIOYATLCS K online-3aHaTuam, cobnogaTte pekoMmeHgaumm
no opraHusaLumm camocTosTeNbHOM paboThbl.

15. MNMepevyeHb OCHOBHOM U AONONHUTENLHOW NUTepaTypbl, PeCypCOB WHTEPHET,

HeoOXoAMMbIX AN OCBOEHUA AUCUMNIWHbI (Criucok sfumepamypbl OGOpMASemcs 6
coomeemcmeuu ¢ mpebosaHusimu TOCT u ucronb3yemcsi obwasi ckeo3Hasi Hymepauusi 0rsi ecex sudos
UCMOYHUKOB)

a) ocHOBHas nuTepartypa:
Ne
n/n

MNcTouYHMK

INMnewnu, K. N. Kypc nnuHenHown anrebpbl n aHanuTuyeckon reomeTpum : ydebHuk ansa sysos / K. U.
JinBwmnu. — 2-e n3g., ctep. — CaHkr-lNeTepbypr : JlaHb, 2021. — 508 ¢. — ISBN 978-5-8114-7640-
1 | 4. — TeKCT : aNeKTPOHHbIN // JlaHb : aNeKTpoHHO-0MbnnoTeyHast cuctema. — URL:
https://e.lanbook.com/book/163398 (naTa obpawieHus: 23.12.2021). — Pexum goctyna: ons
aBTOPM3. NONb30BaTENEN.

lopnay, b. A. JluHenHas anrebpa n aHanutuyeckas reomeTpus : ydebHuk / b. A. MNopnay. — CaHkT-
MeTepbypr : NaHb, 2021. — 300 c. — ISBN 978-5-8114-2717-8. — TeKCT : aneKTPOHHbIN // JlaHb :

2 3NEeKTPOHHO-6nbnunoteyHasa cuctema. — URL: https://e.lanbook.com/book/167492 — Pexum
AoCTyna: onsg aBTopu3. Nonb3oBaTenen.
Beknemuwes, [1. B. Kypc aHanutuyeckon reomeTpmmn n nnHenHon anredpsbl : y4ebHuk ons sy3os /
3 [. B. beknemuwes. — 18-e n3a., nepepab. — Cankt-lNeTepbypr : JlaHb, 2021. — 448 c. — ISBN

978-5-8114-4916-3. — TeKCT : aneKTPoHHbIN // JlaHb : anekTpoHHO-6nbnnoTteyHas cnctema. —
URL: https://e.lanbook.com/book/152643 — Pexum goctyna: Ans aBTopus. nonb3oBaTenen.

6) gononHuTenbHasa nuTeparypa:

Ne NcTo4vHmk
n/n
dappees, [. K. BolumcnurtensHble MeToabl NMHeHon anredpsol : y4ebuuk / [. K. ®agnees, B. H.
4 dappeeBa. — 4-e usg.,crep. — CaHkr-lNMeTepbypr : NaHb, 2021. — 736 c. — ISBN 978-5-8114-
0317-2. — TeKCT : aNeKTPOHHbIN // JlaHb : aneKkTpoHHO-6nbnunoteyHas cuctema. — URL:
https://e.lanbook.com/book/167784 — Pexum goctyna: Ang aBTopms. Nofb3oBaTenen.
KpsikeuH, B. [. JluHeliHasa anrebpa B 3agayax un ynpaxHeHusx : yiebHoe nocobve / B. [1. KpsikBuH.
5 | 3-e u3ga., ucnp. — Cankr-lMeTtepbypr : Naxb, 2021. — 592 ¢. — ISBN 978-5-8114-2090-2. —

TeKCT : aneKTPOHHbIN // JlaHb : anekTpoHHO-6ubnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/168907. — Pexum goctyna: ans aBTopus. Nofb3oBaTenen.

C6opHUK 3agay No aHaNUTMYECKON reoMeTpmm u nnHenHon anrebpe : y4uebHoe nocobue Ansi By30B
/1. A. Bexnemuwesa, 1. B. beknemunwes, A. 1O. MeTtposuy, N. A. Yybapos. — 9-e n3g., ctep. —

6 | CaHkr-leTepOypr : JlaHb, 2021. — 496 c. — ISBN 978-5-8114-9224-4, — TeKCT : 9NEKTPOHHbIN //
JlaHb : anekTpoHHOo-6nbnuoteyHasa cuctema. — URL: https://e.lanbook.com/book/190976. —
Pexvm goctyna: Ans aBTopus. nonb3oBaTenen.

B) MHCpOPMALIMOHHbIE 3MEKTPOHHO-006pa3oBaTeNbHbIE PECYPCHI:
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NcTouHMK

7 | YHuBepcutetckasi bubnmoteka on-line Pexxum goctyna: https://biblioclub.ru/

8 | OBC NaHb. Pexnm goctyna:. http://www.e.lanbook.com

OneKTpoHHO-6MbnnoTeyHas cuctema «YHmBepcuteTckasa oubnmorteka online (goctyn
ocyulecTBnsieTca no agpecy: https://biblioclub.ru/);

OnekTpoHHasa Gubnuoteka TexHudeckoro BY3a «KoHcynbTaHT cTyaeHTa» (4ocTyn
ocyulecTBnsieTca no agpecy: https://www.studmedlib.ru);

JInnennasa anrebpa (6usHec-nHdopmatuka) / KO.B. BoHaapeHko. — ObpasoBaTenbHbI nopTan
11 | «3nekTpoHHbIN yHUBepcuteT BIY». — Pexxum goctyna - Kype: Jluneiinas anre6pa (OusHec-
uHopmaruka) (vsu.ru)

12 | JlunenHasa anrebpa/ BLLUD. — HIMOO.- Pexxum goctyna: https://openedu.ru/course/hse/LINAL/
13 JInnenHaga anrebpa n ananuTtn4yeckas reometpusi / CIoIY. — Coursera. — Pexum goctyna:
https://www.coursera.org/learn/lineynaya-algebra
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16. NepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyeHusi ANs cCamocTosiTeNIbHOM paboThbl
(y4ebHO-MemoduyecKkue pekomeHOayuu, nocobusi, 3ad0avyHuUKU, MemMoOUYECKUE yKa3aHUSsI M0 8bIMOSTHEHUIO
npakmu4eckux (KOHMpPosibHbIX) pabom u 0p.)

CamocTosTenbHasa pabota oby4vatoLieroca JomKHa BKIOYaTh NOATOTOBKY K MPaKTUYECKUM
3aHATMSIM U NOArOTOBKY K NPOMEXYTOYHOM aTTecTaumu.

Ona obecneyeHnss camocToATENbHOW paboTbl CTYAEHTOB B  3fIEKTPOHHOM  Kypce
AMCUMNNUHBI  Ha obpasoBaTenbHOM nopTane «3ONeKTPOHHbI  yHuBepcuteT BlY»
chopmmpoBaH y4ebHO-MeToaNYECKMIA KOMNMNIIEKC, KOTOPbIM BKMNOYaeT B cebs: nporpammy
Kypca, y4yebHble nocobus u cnpaBoYHble MaTepuarnbl, METOANYECKME YKasaHus Mo
BbIMOMNHEHU0 npoekTta. CTygeHTbl Nony4arT JOCTYN K AaHHbIM MaTepuanam Ha nepBoM
3aHATUWN MO OAUCLUMIINHE.

YKasaHHble B y4eOHO-MeTogMYeCcKOM KoMekce yyebHble nocobus n cnpaBoYHbIe
mMartepuarnsl, NnpuBeaeHbl B Tabnnue HUXe:

Ne
NcTouHmnK
n/n
1 BoHgapenko 10.B. JlnHenHas anrebpa: Mmatpuubl, CUCTEMbI MMHENHBLIX YPaBHEHWI: y4ebHoe

nocobue/ H0.B. bongapeHko, K.B. YyamHosa. — BopoHex: N3gatenbckun gom BIY, 2018. — 49 c.
INunHerinasa anrebpa (busHec-nHdpopmartuka) / KO.B. bBongapenko. — ObpasoBaTtenbHbIn nopTan
2 | «OnekTpoHHbIN yHuBepcuteT BIY». — Pexxum goctyna - Kypc: Jluneiinas anredpa (OusHec-
uHbopMaTuka) (vsu.ru)

OneKTPOHHbIN kaTanor HayyHon 6ubnmoTekn BoOpoHEXCKOro rocygapCTBEHHOMO yHMBeEpcuTeTa.

3 i ;

Pexum goctyna: http//www.ru/lib.vsu/ru

Mpockypsiko, WN. B. C6opHMK 3agay no nuHenHon anrebpe : yyebHoe nocobue ang sysos / U. B.
4 MpockypsikoB. — 15-e usga., ctep. — Cankr-lMeTtepbypr : NlaHnb, 2021. — 476 ¢. — ISBN 978-5-

8114-6776-1. — TeKCT : 9NEKTPOHHbIN // JlaHb : 3aNeKTpoHHO-6nbnuoteyHasa cuctema. — URL:
https://e.lanbook.com/book/152434 — Pexum goctyna: Ang aBTopms. Nonb3oBaTenen.

17. Obpa3soBaTenbHbie TEXHONIOrMN, UCNONb3yeMblie NpU peanusayum yueoHomn
AUCLUMNNUHBI, BKIOYasa AUCTaHUMOHHbIe oOpa3oBaTtenbHble TexHonoruu (A4O0T),
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

OucumnnuHa peanunsyeTcs C NMPUMEHEHMEM 3MEKTPOHHOIO OBYYEeHUs U AUCTAHUMOHHbBIX
obpasoBaTefnbHbIX  TEXHONMOMMW, AN  OpraHu3auun  CamMoCTOsATENbHOM  paboThl
oByyvarLNXCsl UCNOMb3YEeTCA OHMAaNH-KYpC, pasMeLLeHHbIN Ha nnatopme INeKTPOHHOro
yHuBepcuteta BIY (LMS moodle), a Takke apyrme VIHTepHeT-pecypchl, NpUBEAEHHbIE
B n.158.

18. MaTepMaﬂbHO-TeXHM‘-IeCKOG obecneyeHne AUCLMUNIUHLI:


https://biblioclub.ru/);
https://edu.vsu.ru/course/view.php?id=11452
https://edu.vsu.ru/course/view.php?id=11452
https://edu.vsu.ru/course/view.php?id=11452
https://edu.vsu.ru/course/view.php?id=11452
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AyouTtopus  gormkHa ObiTb 0bGOpyaoBaHa: KOMMNbIOTEP npenogaBaTtens, MynbTumenua
obopygoBaHMe  (NpoekTop, CpeacTtBa  3BYKOBOCMPOWM3BEOEHMS), [OCKa MenoBas,
cneunanmanpoBaHHasa mebens.

Ona camoctoaTenbHon paboTbl HEOBXO4MMbI KOMMbIOTEPHbLIE KIAcChbl, MOMELLEHUS,
OCHaLLEeHHble KOMMbIOTEPAMUN C AOCTYNOM K CeTU MIHTEpHeET.

[Ona camoctoaTenbHon paboTbl HEOoBXOo4MMbl KOMMbIOTEPHbLIE KIACCbl, MOMELLEHUS,
OCHaLLEeHHble KOMMbIOTEPAMMN C AOCTYNOM K CeTU MIHTEpHET.

NHopMaLMOHHbIE TEXHOMOMMN NS peanu3aumm y4ebHon ANCUMNINHDI:

- TEXHONOMMMN CUHXPOHHOIO U aCMHXPOHHOIO B3aMMOLENCTBUSA CTYAEHTOB U
npenogasaTtensa NocpeacTBOM CryXb (CepBMCOB) MO NepPechINKE U NOMyYEHUIO
3MEKTPOHHbIX COOOLLEHMIA, B TOM Ynche, No ceTu NHTepHET;

- CEPBUC ANEKTPOHHON NOYTLI A4S onepaTMBHOW CBA3M NpenogaBaTens U CTYAEHTOB.

MporpammHoe obecneveHme:

Windows 10 (nuueHsnoHHoe M0);

LibreOffice (cBobogHoe n/vnun 6ecnnatHoe M0O);

Adobe Reader (cBoboaHoe n/unu 6ecnnatHoe NMO);

Notepad ++ (cBo6ogHoe n/nunu 6ecnnatHoe MO); 7-zip (cBobogHoe n/mnn GecnnaTHoe
MO); Mozilla Firefox (cBoboaHoe n/unu 6ecnnatHoe MO)

19. OueHou4HbIe cpeacTBa ANs NPoBeAEeHUA TEKYLEeN U MPOMEXYTOYHOM aTTecTauum

Mopsfok oueHKN ocBOeHUs1 0GyvaloLWMMUca y4yebHoro matepuana onpegensieTcs
coAepxaHueM crie4yroLwmx pasgenos AUCLUUNIUHDI:

Ne HaunmeHoBaHusa pasgena KomneTteHuwms(n) WuaukaTop(bl) OueHouYHble
n/n ONCUMNIUHBI OOCTWDKEHNS cpencrtea
KOMMeTeHLMM
1 Teopusa MHOXeCTB. OlK-4, MK-1 OlK-4.4, MNK-1.3 KoHTponbHas
Anrebpanyeckune cuctemsl pabora 1,
AOMallHVe 3a4aHu
2 MaTpwnyHas anrebpa OllK-4, MK-1 OllK-4.4, MNK-1.3 KoHTponbHas
paboTa 2,
JomallHve
3agaHus
3 CuncTtembl NMHENHBLIX YpaBHEHWUIA Or1K-4, MNK-1 OriK-4.4, MNK-1.3 KoHTponbHas
paboTa 2,
JomallHve
3agaHus
4 JInHenHble NpocTpaHcTBa Orl1K-4 OrliK-4.4 KoHTponbHas
paboTa 2,
AomaluHve
3agaHus
5 JInHenHble onepaTopsl OriK-4 OriK-4.4 KoHTponbHas
paboTa 2,
AomaluHve
3agaHus
6 Ok3ameH MepeyeHb
BOMNPOCOB,
MpakTnyeckoe
3agaHve

20 TvunoBble OUEHOYHbIE CpeaAcTBa U MeToOMYEeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

20.1 TeKywWmMn KOHTPOJb yCNeBaemMocTun
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KoHTponb ycneBaemMocTV MNO OUCUMMIMHE OCYLLECTBNSAETCA C MOMOLLBI CreaytoLwmx
OLEHOYHbIX CPEeACTB:

KOHTpornbHas pabota 1,

KOHTpOsibHas paboTa 2,

AOMallUHWe 3a4aHns

KoHTponbHble pa6oTbi

KoHTponbHas paboTta 1 (TunoBon BapuaHT)
Ne 1. [okasatb ToxaecTBo: AU(BNC)=(AuB)n(AUC).

Ne 2. ccnepoBaTb Ha CHOPBEKTUBHOCTb Y MHBEKTUBHOCTL OYHKUMIKO f 1R — R, rae

f(x)

1
—,ecmu X#0
X .

0,eciux=0

@+i)y®

(\/g_i)SO
Ne 4. dupma npeanonaraeT WHBECTMPOBATb CpPeacTBa B OAWH M3 NATU Ou3Hec-
npoekToB. [na oueHkn n Bblbopa NpoeKkTa npuerekaeTcs akcnept. PesynbTaTbl NapHbIX
CpaBHEHM 3KCMEPTOM TMPOEKTOB MO MPeanoyvTeHUo npuBedeHbl B MaTpuue napHbIX
CpaBHEHUN:

1

Ne 3. Hantn

O O O
Y = =)
N = =)
o ==
==

Onpepgenure, kKakuMmmn cBoMCcTBamMu obnagaeTt OTHOLEHME NPeanoYTeHNs akcnepTa?
MO>XHO N1 Ha OCHOBE AAaHHOW MHGOpPMaUuK BbibpaThb Nyywnm npoekt? OTBeT 0bocHynTe.

Ne 5.

[aHbl 2 Tabnuubl AaHHbIX: «KnuenT» n «[Jata noctaBkny.

Tabnuua «KnueHT»

HanmeHoBaHune opraHnsauumm

KOpuanyeckumn agpec

000 «Bbimnen»

r. Mocksa, yn. LiBeTHas, 21

000 «3aps»

r. Mockea, yn. 3eneHas, 12

00O «AHrensl T»

r. BopoHex, yn. Knposa, 1

Tabnuua «[]lata nocTtaBKkn»

HanmeHoBaHue opraHn3auumm

[aTta noctaBku ToBapa

000 «Bbimnen»

20.01.2020

000 «3aps» 14.02.2018
000 «3apsa» 30.05.2019
000 «3aps» 1.09.2020

OO0 «AHrenbl UT» 21.04.2019
OO0 «AHrenbl UT» 21.05.2010
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OnuwnTte kaxayto Tabnuuy B TepMMHax OTHOLWEHUN. Hangute nponssegeHme
KnueHnTtx[daTa noctaBku.

TexHonorusa npoBeneHns
KoHTponbHasi pabota paccuMTaHa Ha 2 akageMU4eckmx Jaca.

Kputepuu oueHuBaHus

[ns oueHnBaHUsA pe3ynbTaToB paboTbl Mcrnonb3yetcs 4-6annbHasi Wwana: «OTUYHOY,
«XOPOLLIOY, «YA0BNETBOPUTENBHO», «HEYOOBNETBOPUTENBHOY.
CoOTHOLLIEHNE NokasaTenewn, KpUTePUEB U LLKarbl OLLEHUBaHWUS pe3ynbTaToB 00y4eHus.

Kputepun oueHnBaHums LWkana oueHok

OOyuvatowmincs BepHO pewunn He MeHee 4 3agaHun. [Npu aTOM oaHO OmnuyHo

3ajaHue MoxeT ObiTb pelleHO HEeBEPHO U3-3a BbIYUCMUTENbHOW

OLUNBKMN.

BepHo pelweHo 4 3agaHua M gonyuleHHas owubka He sBnsieTcs Xopouwo

apnmMeTU4ECKON.

BepHo peweHo 3 3agaHus. Yooenemeopu-
meJsibHO

BepHo pelueHo meHee 3 3agaHun Heydoenemsopu-
meJsibHO

KoHTponbHas paboTa 2 (TunoBon BapuaHT)

1 2
Ne 1. Hantn matpuuy c1 obpaTtHyto K maTpuue C=ABt+2E, roe A=|3 4],
5 6
2 0
B=|5 4
1 2
Ne 2. Hawntu paHrn maTtpuu. BbIACHUTb, Kakne maTpuubl MMET obpaTHbIe:
2 1 0 01 1 2 3 1 2 3
1)|3 1[;2|0 0 2;3)|0 2 3|;4 (2 3 4
0 6 0 0 3 0 0 3 3 57

Ne 3. BbIACHUTb BOMPOC O MOSIOXUTESNBHOW OnpeaeneHHOCTU KBagpaTudHoOn popmbl C

2 -2 -1
Matpuuen A=(-2 5 2 |.Bbinucatb KBagpaTuyHyto hopmy.
-1 2 2

Ne 4. Mo dpopmynam Kpamepa peLlumtb cuctemy:
X1+2x2—-x3=1,
3x1+4x2—2x3=1,
5 X1+ X3= -1.

Ne 5. Ha npegnpuatum ana Bbinycka 4 Bugos npogykuum (A, B, C, D) ucnonb3ayoT 3
BMAa pecypcoB: cbipbe, obopyaoBaHune n paboyyto cuny. Pacxon kaxagoro suaa
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pecypca Ha BbiNyCK eAMHM1LbI NPOAYKTa U uMetowmmncs o6bem pecypcoB NpeanpusaTms
npueedeHbl B Tabnuvue.

A B C D 3anac
pecypca
Cblpbe 4 2 1 5 125
O6opygoBaHue 1 5 8 1 130
Pa6o4yas cuna 5 6 1 7 280

OnpepenuTe, CKOMbKO HEOBXOAMMO NPON3BECTU KAXO0ro BUAa NpoayKumum, YToobl

NOJIHOCTbIO U3pacxogoBaTb MMerLnecda pecypcobl.

CocTtaBbTe MaTemMaTU4yeckyto Mmoaernb 3agadn. Pewnte metogom Maycca.

TexHonorusa nposeneHns
KoHTponbHas paboTta paccuMTaHa Ha 2 akagemudecknx vaca. [lonyckaercs
NCnosib3oBaHMe HeNPOrprNMMUPYEMOro KanbKynsaTopa.

Kputepun oueHuBaHus

[ns oueHnBaHuA pesynbTaToB paboTbl ucnonb3yeTcs 4-6annbHas wana: «OTANYHOY,
«XOPOLUOY», «yAOBNETBOPUTENBHOY, KHEYOOBNETBOPUTENBHOY.
CooTHoLeHWe nokasaTenemn, KpUTepues U WKanbl OLEeHMBaHUS pe3ynbTaToB 0byyYeHus.

Kputepun oueHnBaHus LWkana oueHok

OOyuatowmincs BepHO pelwunn He MeHee 4 3agaHun. [Mpu aToM oaHO OmnuyHo

3agaHve MOXeT OblTb pelleHO HEBEPHO W3-3a BbIYMCMUTENBHOWN

OLINGKMN.

BepHo pelweHo 4 3agaHua M gonyuleHHas owwmbka He gBnseTcs Xopouwo

apnmMeTU4ECKON.

BepHo peweHo 3 3agaHus. Yooenemesopu-
meJsibHO

BepHo peleHo meHee 3 3agaHumn Heydosnemeopu-
meJsibHO

20.2 NMpomexyToyHaa aTrectauus

HpomemyTquaﬂ arrecrauma no gucumniimHe ocywecTBlideTca C NoMoLblo crieayrwnx
OLUEHO4YHbIX CpeaCTB: BOMNPOCHI K 3K3aMeEHY, nepeyvyeHb NpakTn4eCcKmnx 3agad.

KM BkntoYaeT TeopeTnyeckne BOnpoChl U3 CNucKka BOMPOCOB K 9K3aMeHY U NpakTuyeckne
3apjaHus.

NMepe4yeHb BONPOCOB K 3K3aMeHY

1.
2.
3.

MoHaTne mHoxecTBa. Onepauun Hag MHoxecTBamu. [narpammbl Onnepa —BeHHa.
CBoicTBa onepauuin Hag MHOXeCTBaMu.

MoHaTue pekaptoBa (MPsSIMOro) NpousBedeHUs MHOXECTB. BuHapHoe OoTHoLleHue.
OTHOLWEHNE 3KBNBANEHTHOCTMW.

OtobpaxeHnss. Cnocobbl 3agaHust oToOpaxeHun. [loHATME CIOPBEKTUBHOIO,
WHBEKTUBHOIO N BMeKTUBHOIoO otobpaxeHusi. ObpaTHoe oTobpaxeHune
Cynepnoauuma otobpaxeHun. CteneHb oTobpaxeHusi. Teopema 06 obpaTHOM K
cynepnosuummn. Teopema 06 accoumaTMBHOCTM Cynepno3numm oTobpaxeHun.
Anrebpanyeckne onepauun n anrebpanyeckmne cuctemol. [[pynna, KonbLo, none.
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7. TloHATMe koMnneKkcHoro Yucna. lone KOMMNNEeKCHbIX Yncer.

8. TpuroHomeTpuyeckasa popma 3anmcu KOMMEKCHOro Ynucra. YMHoXeHue, genenuve,
BO3Be[eHMe B CTeMNeHb Yncen B TpuroHoMmeTpudeckon cpopme. Popmyrna Myaspa.

9. M3BneyeHne KOPHeEN N3 KOMMIEKCHOro Yncna.

10. OcHoBHble cBefleHNa 0 MmaTpuuax. Bugbl matpuy,.

11.0Onepauun Hag matpuuamu. CBoncTBa onepauui Hag MmaTpulamu.

12. Onpepenutenn KeBagpaTHbIX MaTpuy. Teopema O BenuvuvHe onpegenuTens
KBagpaTHOM MaTpulbl.

13.CgowcTBa onpegenuTens.

14.06paTHaa maTpuua. Teopema O HeOBXOAMMbIX W [AOCTATOYHbIX YCNOBUAX
cyLecTBOBaHUA obpaTHOM MaTpuLbl.

15.CsowcTtBa 0bpaTHbIX MaTpu,.

16. PaHr matpuubl. BbluncneHne paHra maTpuubl C  MOMOLLBI  3fieMeHTapHbIX
npeobpasoBaHuii.

17.JlnHenHble KOMOMHauMM CTPOK WM CTONOLOB MaTpuubl. Teopema O NUHENHOMN
KoMOuMHauumM CTPOK.

18.Teopema 0 cBA3MN paHra MaTpuLbl C YACSIOM SIMHENHO HE3aBUCUMbIX CTPOK.

19.TloHATNE cUCTEMbI NIMHENHBIX YPaBHEHNN U €€ peLUEeHNS.

20.MeTog obpaTtHOM MaTpuLbl.

21.MeTopa Kpamepa pelueHnsa CUCTEMBI.

22.MeTop Naycca pelueHust cuctem.

23. Teopema KpoHekepa-Kanennu coBMeCTHOCTU CUCTEMbI YpaBHEHUN.

24.OgHOpPOAHbIE CUCTEMbI NIMHENHBIX YpaBHeHMn. CBOMCTBA.

25.dyHoameHTanbHass cuctema peleHnn OOHOPOLHOM cucTeMbl. Teopema o
dyHOaMeHTanbHbIX peLleHnaX OAHOPOLHOM CUCTEMBI.

26. Teopema 06 0bLLeM peLleHnn CUCTEMbI HEOOHOPOAHbLIX JIMHENHbBIX YPAaBHEHUN.

27.TloHAaTe nuHenHoro npoctpaHcTBa. [lpumepbl. CneactByMsi akCMOM  JIMHEWHOTO
npocTpaHcTBa.

28.loanpocTpaHCTBO NMIMHENHOrO NPOCTpaHcTBa. [pumepsl.

29.JInHenHasa 3aBMCUMOCTb BEKTOPOB. Teopema O JIMHENHOM 3aBUCUMOCTM.

30.Bbasnc 1 pasamepHOCTb NPOCTPaHCTBA.

31.lMoHATMe nuHenHoro onepatopa. lNpumepsl..

32.4apo n obpas nuHenHoro oneparopa.

33. lNoHaTrMe cobcTBEHHOrO BEKTOPA M COOCTBEHHOIO 3HAYEHNSA NMHEMHOroO oneparopa.

MNMpakTnyeckue 3agaHusa (TUNOBbLIE)
1. Ha MHOoxecTBe AeUCTBUTENbHbIX 4ncen R 3agaHo OGUMHaApHOE OTHOLUEeHWEe

jo e R x R Takoe, yto (X, y)e L TOorga n TonbKO Toraa, korga X—Y - uenoe.
[lokaxuTe, 4TO O - OTHOLLEHME IKBUBANEHTHOCTU.
2. WccnepoBaTb Ha CHOPBEKTUBHOCTbE U UHBLEKTUBHOCTb (OyHKUMIO f:R—>R, rge
f(x)9x].
3. 3apaHbl oTOGpakeHus f:X — X, g: X — X, rae X ={12345}

1 2 3 45 1 2 3 45 . 1
f: , g .Hantn fog
35121 32 451

4. Hantun ¥/2-2i .
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2 1 11
5. Hantn maTtpuuy c1, obpaTHyto K maTpuue C = AB! +2E,rpe A=(4 2|,B=|1 1
0 1 01

6. Haitu paHrn maTtpuy. BbIICHUTb, KakMe MaTpuLbl UMeT obpaTHble:

2 1 00 1 12 3 12 3
1)(3 1];2)|0 0 2[:3)|0 2 3|:4) |2 3 4.
0 6 00 3 00 3 357

7. o dopmynam Kpamepa pelumTtb cuctemy:
2X1—5x2—x3=-1,
3 x1+ X3 = —4,
4x1+x2+2x3=-b.

8. Hantn obuwee peweHne n pyHOaMEHTaNbHYO CUCTEMY pPeLUEeHUn OOHOPOAHOWN
CUCTEMBI:

X1—x2—2x3+3x4=0,

-2x1+x2—-x3-5x4=0,

3x1—2x2—x3+8x4=0.
9. Hantu pa3MepHOCTb " 6asunc NMHENHOro noanpocTpaHcTBa
M ={X=(X,X,,X;): 2% —X, +X; =0}. OnpenenuTs TMN NOBEPXHOCTM (NMHIM),

KOTOpylO onpegensieT [AaHHOe noAnpocTpaHCTBO. M306pa3nTb 3Ty MOBEPXHOCTb
(NMHWIO).

10. JluHeiHbIA onepaTop A R3—> R3 nepeBoauT BeKTop X :(Xl, X2 Xs) B BEKTOP

AX = (5X1+ Xo+ Xg» — 4 X+ 2 Xo = X3 4 X;— %5 _|_X3). MocTpouTb MaTpuLy onepartopa
B CTaHgapTHOM 6asuce.

11. BbIsCHUTb BOMnpocC o NOSTIOXKUTENBHON onpeneneHHoCTn KBa,El,paTVI‘-IHo% (bOprI C

1 4 -1
matpuuen A=| 4 20 2 |. BbinucaTb KBagpaTUdHy0 opmy.
-1 2 2

12. Ha npegnpusatum ansa Bbinycka 4 Bugos npoaykumu (A, B, C, D) ucnonb3ytoT 3 Buaa
pecypcoB: cbipbe, 0bopyaoBaHue n paboyyto cuny. Pacxop kaxgoro Buaa pecypca Ha
BbINYCK eAWHWUbI MPOoAyKTa M UMeWmninca obbem pecypcoB Ha npeanpustum
npueegeHbl B Tabnuue.

A B C D 3anac
pecypca
Cblpbe 6 2 2 5 150
O6opygoBaHue 0 4 8 1 130
Paboyas cuna 5 6 1 7 400

Onpepenute, CKOrbKO HEOGXOAUMO NPOU3BECTM KaXXAOro Buaa NPoAyKuun, YToobl
MOMTHOCTbLIO M3pacXodoBaTb MMEILLMECS PECYPChI.
CocTaBbTe MaTeMaTMyeckyto Mofenb 3agayn. PewmnTte metogom Maycca.
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13. lMpeanpuatve npov3BOAUT N TWMOB MPOAYKUMM, OOBLEMBbI BbiMycka 3afaHbl
maTpuuen A . LieHa peannsaumm eauHnLbl i-TOrO TNa NPOAYKLWN B j-OM PErMoHe 3aaaHa

MaTpuLen Bn «» rAe K —4ncno pernoHos,

KoHTponbHO-u3aMepuTteribHbIN MaTepuan (TMNOBOW BapuaHT)
KoHTponbHO-M3MepuTenbHbIin MaTtepuan Ne_ 1

1. Onepaunn Hag MHOXecTBamu. CBOMCTBaA onepaunin Hag MHOXECTBaMM.
[MpuBecTn npumep Takmx mHoXxectB A, B n K, 4yto Ac B, BeK, Ag¢K.

2. TpuroHoMmeTpuyeckas dopma 3anmcu KOMMIEKCHOrO 4ucra. YMHOXeHue,
AeneHve, BO3BEAEHNE B CTeMNeHb Yncen B TpUroHomeTpuyeckon cdopme. dopmyna
Myagpa.

MepeBecTn B TPUrOHOMETPUYECKYIO hOpMy Yncro z =1—i . Haittu z°.

3. MpuBegute onpeneneHne obpaTtHon maTpuubl. Kakum ycrnoBusM OOSmKHA
yAOBNEeTBOPATbL MaTpuua Ans Toro, 4tobbl cylectsoBana obpartHasa K Hen'?

HaHa matpuyua A=

o O -
o N O

2
1|. CywectByet nu A71? B cnyyae MooXUTENbHOTO
1

oTBeTa Hangute AL,
4. Wmetotca pgaHHble (cMm. Tabnuuy) o paboTe CUCTEMbI HECKOSMbKMX OTpacnen B

npowsiomMm nepuoge u niaH BbiMnycka KOHEeYHOM npoaykunm Yl B 6y/:1yLueM nepuoae.

lMpoussoasue MoTpebnstowme oTpacnu Yucras MnaH, Yl
oTpacnm 1 2 npoaykumsa
1 80 120 300 350
2 70 30 200 300

Haitn matpuubl NpsIMbIX U MOMHbIX 3aTpaT, @ Takke BbiMyCK NPOAYKLMN B NIIAaHOBOM
nepuoge, obecneymBaioLLuin BbIMYCK KOHEYHOWN npodyKuun Y, .

TexHonorus nposegeHus

Ok3amMeH NpoBoaUTCS B MMCbMEHHOW cbopme. CTyaeHTbl OTBEYAOT Ha BOMPOCHI B TEYEHNE
2 akagemMmn4yeckmnx vacos. [locne npoBepkn NMCbMEHHbIX paboT (00bI4HO Yepe3 2 vaca), B
3apaHee OroBOpPEHHOE BpEeMS OHA 3K3aMeHa CTYAEeHTbl NpurnawarTCa Ha ornalleHue
pes3ynbTaTtoB, NMoka3 paboT u yToyHeHus. C Temnm cTygeHTamu, 4ok paboTbl TpebytoT
AONONHUTENBbHOro 0bCYyXXaAeHMsl, NPOBOAMTCA OONoNHUTEnNbLHas Gecega no martepuanam
OvneTta u nporpamme Kypca.

[na oueHnBaHuA pesynbTaToB OTBETOB Ha 3agaHua KMM obyveHus Ha ak3ameHe
ucrnonbsyetcsa 4-6annbHas Wwana: «OTAUYHO», «XOPOLUO», «YOOBMETBOPUTESbHOY,
«HeyaooBNeTBOPUTESTbHOY.

CooTHoLeHWe nokasaTenemn, KpUTeEpPUEB M LLKasbl OLEHNUBAHUS pe3yrbTaTtoB 0bydeHns.

Kputepumn oueHnBaHus LLkana oueHokK
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JaHbI IIPaBUJIBbHBIC OTBETHI HA TCOPETHYCCKHUE BOIIPOCHI U IIPABUJIIBHO OmnuyHo
PEUICHBI IPAKTUYCCKUEC 3aJIaHUA

npu oOleM BEpHOM XOJ€ AOKa3aTeNbCTBa HMMEIOTCS OLIMOKH MpH Xopowo
JTOKA3aTeNIbCTBAX TeopeM M (WIIH) aprupMETHICCKUE ONTHMOKH B 3a7a9aXx;
HE NPUBEICHBI JOKAa3aTeNbCTBA TEOPEM IIPH 3HAaHWM OCHOBHBIX | Y0oernemeopu-
OIIpeICIICHHUI 1 YMCHUY PELIaTh MPAKTHYSCKUE 331U . meJibHO

CTyIeHT He 3HAeT OCHOBHBIX OMNpE/CTICHUI U He BIaJieeT HaBblkamu | Heydoernemeopu-
pelIeHus MPaKTUIECKUX 3a/1a4. meribHO

NToroBasi oueHka no npomemyTquon arrecraunmn Qumoe YYUTbIBAET pe3yribTaTbl OTBETOB

Ha KMM, a Takke pesynbTaTbl KOHTPOSbHbIX paboT U paccyMTbiBaeTCs MO CreayoLlen
dopmyrne:
Qe :Opra/z(O,S-Q3+0,2-Q1+0,3-Q2),

roe Qa — oueHka 3a KM, Ql,Q2 — OLEHKM NO KOHTPOSbHbIM paboTam.

Ecnn oueHka, nonydyeHHasa 3a KMM oTnuyaeTcs He MeHee 4Yem Ha 2 BGanna B OonbLuyto
CTOPOHY OT OLEHKM 3a KaKyk-nnbo KOHTPONbHYK paboTy, MO cornacui ctygeHta u
npenogasatens CTyAeHTYy MoryT ObiTb BblAaHbl AONOSTHUTENbHbBIE MPaKTUYeckne 3agaHus
ANS NOBLILEHUST OUEHKN. Ecnn oTnmMume B MeHbLUyK0 CTOPOHY — BO3MOXHa 6ecega no
TeopeTnyeckomy matepuany.

20.3 PoHO OUEHOYHbIX cpeacTB CHPOPMUMPOBAHHOCTU KOMMETEHUUA CTYAEHTOB,
pekoMmeHAyeMbIU AnA NpoBeAeHUA ANarHOCTUYECKUX paboTt

Bonpocbl ¢ BapaHTaMu OTBEeTOB (3aKpbITble)

1. Myctb A — wMaTpuua pasMepHOCTM MxN. Kakyilo pasmMepHoCTb uMeeT
TpaHCNOHUPOBAHHAas K HEM MaTpuua A'? BbibepuTe npaBunbHbIA BapyaHT OTBETA.

a) (m+n)xn

6) mxn

B) (M+n)x(m+n)

r) nxm.

OtBeT: T)

2. OnpegenuTernb Kakux MaTpul, paBeH NPOU3BeAEeHMIO SNIEMEHTOB, CTOALLMX Ha rMaBHOM
anaroHann? BbibepuTte npaBunbHble BapuaHTbl OTBETA.

a) KBagpaTHasa maTpuua;

0) AnaroHanbHasa maTpuua;

B) BepXHeTpeyrosibHas matpuua;

r) obpatumas matpuua.

OtBeT: 6), B)

3. Kakoil BUA MMeeT pelleHne CUCTeMbl NuHEenHbIX ypasHeHuin A- X =b, nonyuenHoe
mMeToaomM obpaTHon MaTpuubl? Beibepute NpaBunbHbI BapuaHT oTBeTA.

a) X=A"-b
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6) X =b-A™
B) X=b-A'.b*

OrtBerT: a)
4. YcTaHOBUTE COOTBETCTBUE MEXAY MaTpuuamm A n nx paHramu r(A):

0 0O

N

>

I
©O O P O O Fr OO
R N OB, N O P O
P O O O ©O © O O

3. A=
OTBEThHI
1. r(A)=1
2.1(A)=3
3.1(A)=2

OtBeT: 1-1, 2-3, 3-2

Bonpocbl ¢ KpaTKMM TEKCTOBbIM OTBETOM (OTKpPbITbIE)

3 1 0
5. Hangute onpegenutens matpuusl A= 2 -1 1|
4 1 1

OTtBerT: -4

6. PelwmTb cucTeMy NUHENHbIX ypaBHEHWiA, 3anucaHHyto B matpudHom suage A- X =D, roe

2

cBobOAHbIX YNeHOB. B oTBeTe ykaxute cymmy X, + X,.

1 2 .
A:( J — maTtpuua cuctembl, X :(le — BEKTOp nepemeHHbIx, b= [3] — cTonbeLl
X2

OtBeT: 3

7. Mogenb mexoTpacneBoro 6anaHca 3KOHOMMKM perMoHa B criyvyae AByx oTpacnen mveer
cnegyroLwmnn Bua:

(E-A)x=y,
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(8 ap (10
roe A= — maTpuua KoadbdUUMEHTOB npsiMbix 3aTpat, E= -
a, ay 01
R R
edVHNYHasa maTpuua, X = — BEKTOp BarioBblX BbINYCKOB, Y = — BEKTOp
X, Y,
KOHEYHOro NpoayKTa.
0,4 0,3 300 5
B npegnonoxexun, yto A= , X= . Hangute BekTOp KOHEYHOro
0,3 0,2 200

npodykta Y. B otBeT sanuwwute cymmy Y, +Y,.

OtBeT: 190

Kputepun n wkanbl oueHnsanunsa sagaHmn ¢OC:

[ns oueHnBaHNA BbINOMHEHNSA 3a4aHMA UCNonb3yeTcsa 6annbHaga Wwkana:

1) 3aKkpbITble 3a4aHus (TECTOBbIE C BapnaHTaMu OTBETOB, CPeHU YPOBEHb CITOXHOCTU):
1 6ann — ykasaH BepHbI OTBET;

*0 6annoB — ykasaH HeBepHbIN OTBET (MOMHOCTLIO UMM YaCTUYHO HEBEPHbLIN).

2) OTKpbITble 3agaHuNs (TECTOBblE C KpaTKMM TEKCTOBbIM OTBETOM, MOBbLILEHHbLIN YPOBEHb
CMNOXHOCTW):

2 Bbanna — ykasaH BepHbI OTBET;
0 6annoB — ykasaH HeBepHbIN OTBET (MOMHOCTLIO UMM YaCTUYHO HEBEPHbLIN).

3apaHua pasgena  20.3 pekoMEeHAyKTCA K WUCMOMb30BaHMKO MNpu  NpoOBEAEHUM
ANarHoCTUYeCKNX paboT C LeNbio OLEHKU OCTaTOYHbIX pe3yrfibTaTOB OCBOEHUS LaHHOW
ANCUNNNWHDBI (3HAHWIA, YMEHWUI, HABbIKOB).



