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1. Koa n HaumeHOBaHMe HanpaBfieHMA NOArOTOBKU / cneunanbHOCTHU:
38.03.05 busHec-uHcpopmaTumka
2. Mpodmnb noaroToBku / cneunanusauusa/marncrepckas nporpamma:
BusHec-aHanNUTUKa U cUCTEeMbl aBTOMaTU3aLUM NpeanpuAaTUn
3. KBanudukauma (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 kadenpbl
MaTeMaTMyYeckux MeToAoB UCCrefoBaHNSA onpaummn

7. PekomeHaoBaHa: Hay4YHO-MeTO4MYECKMM COBETOM (hakynbTeTa [prnknagHon
MatemaTuku n nHpopmaTukmn 26.05.2023, npoTokosn Ne7

8. YuebGHbIn roa: 2023/2024 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 WU NPaKTUYECKNX UCcneoBaHnsax B 06nactn SKOHOMUKKN, OU3Hec-
aHanusa, ynpaeieHUs U NoAAEPXKKN NPUHATUS PeLLEHWA.

3adayu y4ebHoU OuCyuUnuHbI:

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

- N3y4eHne TeopeTUYECKNX OCHOB M NONOXEHUN MaTpU4HOM anrebpbl;

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

- ycBOeHue obyyarowmmncs 3MIEMEHTOB COBPEMEHHOW TEOpUU JUHENHbIX
NPOCTPAHCTB W JIMHEWHbLIX OMNepaTopoB Kak TeopeTU4ecKoM OCHOBbl 0B60CHOBaHUS
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 O0Oy4YeHMA noO AucuunnuHe/moaynko (3HaHuS,
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 OnepupoBaTh NUHENHbBIMU
oTOOpaxeHusamMu.

Bnapeet HaBblkamu:

- aHanmsa NoCcTaHoOBKW 3agauun
MPUHATUS PELLUEHUS YNpaBreH4YeCcKnx
peLueHnin u 060CcHOBaHMS
Heo6X04MMOCTU NMPUMEHEHMS
mMaTeMaTu4ecKkoro annapara
NHeHoM anrebpbl ANs ee pelleHnst
- BblOOpa METOLOB 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:
- OCYyLLEeCTBNATb 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 peLleHns
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

TpynoeMKocCTb (4achl)
B Tom Mo cemecTtpam
Bug yueGHon paGoTsl amcne s
Ay P Bcero uHtepak [ Ne cem. Ne
TUBHOW 1 cem. |
opme )
AyanNTOpHbIE 3aHATUS
B TOM 4ucne: nexkuunu 34 34
npakTu4eckme 50 50
nabopaTtopHbie - -
CamocTtodaTtenbHas paborta 60 60
dopMa NpoMEXYTOYHOM aTTecTaumm Ok3ameH Ok3ameH
UToro: 144 144

13.1. CopepxaHue AUCLUUNIUHDI

Ne Peannsauus
n/n HanmeHoBaHue pasaena
ONCLUWMINHBI C
pasgena CopepxaHve pasgena QUCUUnIvHbI MOMOLLLIO
AVCLUMNITNHBI N
OHNawH-Kypca,
QYMK
1. Jlekuum
11 MoHaTne MHoxecTBa. OnepaumMm Hag  MHOXECTBaMMW. JInHewnHasn
Ovarpammbl Onnepa —BeHHa. anrebpa
CsowicTBa onepauni Hag MHOXeCTBaMMU. (bnsHec-
MoHsaTne pgekaptoBa (NPSIMOrO) MPOM3BEAEHUS MHOXECTB. | MHdopmaTmka)
BuHapHoe oTHoweHue. OTHOLLEHNE 3KBMBANEHTHOCTN.
OTtobpaxeHns. Cnocobbl 3agaHus oTobpaxeHun. [oHsaTue
CIOPBEKTUBHOIO, MUHBEKTUBHOIO Y BUEKTUBHOTO OTOOPaXKEHMS.
O6paTHoe oTobpaxeHue
Cynepnosuumsa otobpaxeHun. CTeneHb OTOOpaxeHwus.
Teopusa mHOXecTB. | Teopema 06 o6paTHOM K cynepnosvumu. Teopema 06
Anrebpanyeckne | accouuaTMBHOCTM CYNeprno3nLMm oToOpaXKeHUn.
cUCTEMBI Anrebpavyeckue onepaumm u anrebpavyeckme CUCTEMbI.
"pynna, konbLo, none.
[MoHsATMe koMnNeKcHOro Yncna. MNone KOMNNEKCHbIX Yncen.
TpuroHomeTpudeckas dopma 3anvcn KOMMIEKCHOro 4vucna.
YMHOXeHWe, fdeneHue, Bo3BedeHVWe B CTerneHb u4ucen B
TpuroHomeTpuyeckon popme. opmyna Myaspa.
N3BneyeHne KOpHel M3 KOMMIIEKCHOTO Yucna.
MpunoxeHne TeOpUN OTHOLLEHWI K PEMALNOHHBIM MOAENAM
AaHHbIX.
1.2 OcHoBHble cBeaeHUsa o matpuuax. Bugbl matpud, JlnHenHasn
Onepaumn Hag wmaTpuuamu. CBoKWCTBa onepauun Hag anrebpa
MaTpuLamMm. (6nsHec-
OnpepenuTtenu kBagpaTHbIX MaTpul. Teopema O BenuuvHe | nHdopmaTuka)
onpegenuTensa ksagpaTHOW MaTpuLbl.
CaolicTBa onpegenvrens.
MatpuuHas O6patHada wmaTtpuua. Teopema O HGO6XOP,I/IMI:>IX n
anre6pa AOCTaTOYHbIX YCNOBUSAX CYLLECTBOBaHUS 06paTHON MaTpuupbl.

CaolicTBa 0b6paTHbIX MaTpuL.

PaHr maTtpuubl. BbluucneHne paHra matpuubl C MOMOLLLHO
arneMeHTapHbIX NpeobpasoBaHuii.

JInHeWHble KOMOMHauuM CTPOK K CTONGUOB MaTpuUubl.
Teopema 0 NMMHENHON KOMOUHALNKN CTPOK.

Teopema O CBA3W paHra Martpuubl C YUCIIOM JIMHEWHO
HEe3aBMCUMbIX CTPOK.
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[MpunoxeHne MaTpUYHOro aHanusa B 9KOHOMUKE: MoAerNb
JleoHTbEBA, 3adaya BbiNycka NpogyKUnu.
1.3 [MoHATME CUCTEMBI SIMHENHBIX YPaBHEHUN M €€ peLleHus. JInHenHaga

MeToa obpaTHon maTpuupbl. anrebpa
MeTog Kpamepa peLueHuns cuctemsi. (6nsHec-
MeTopg aycca pelueHus cuctem. nHcpopmaTmka)
Teopema KpoHekepa-Kanennu COBMECTHOCTM CUCTEMBI
ypaBHEHUN.

Cuctembl OpHopoaHble cUCTeMbI NMHENHBIX YpaBHeHNA. CBOMCTBA.

TNUHENHBbIX dyHaameHTaneHas cMctema peLleHmMin OgHOPOAHON CUCTEMBI.

ypaBHeHWI Teopema 0 dyHOAMEHTanNbHbIX peLleHnsaX OAHOPOLHON
CUCTEMBI.
Teopema 06 obuwem pelweHnn cucteMbl HEOOHOPOAHbLIX
NVHENHBbIX YpaBHEHWN.
MpunoxeHne METOLOB PELLUEHUSI CUCTEM JIMHENHBIX
ypaBHEHUI B 3agayax NiaHMpoBaHWS Ha NPOU3BOACTBE U
NPUHATUN pELUEHWUN.

1.4 MoHATne nuHelHoro npocTtpaHcTBa. [Mpumepbl. CneacTeus JInHenHasa
y aKCMOM NIMHENHOrO MPOCTPaHCTBA. anrebpa

JInHenHble _

NPOCTpaHCTBa HOﬂnPOCTpaHCTBO NMHEeNHOro NPOCTPaHCTBA. |-|pI/IMepr.“ ) (6nsHec-
JInHerHasa 3aBMCMMOCTb BEKTOPOB. Teopema O NMHEWHON | nHdopmaTuka)
3aBNCUMOCTM.
basnc n pasamepHOCTbL NPOCTPAHCTRA.

15 lMoHsaTne nuHenHoro onepatopa. MNMpumepei.. JInHewnHasn
Apnpo 1 obpas nuHerHoro onepaTopa. anrebpa
JInHenHble MoHATne cobCcTBEHHOrO BEKTOPA U COBCTBEHHOrO 3HAYEHMS (6usHec-
ornepartopsl NMHEHOro oneparopa. WHcpopmaTmka)
MpunoxeHus Teopwu NIMHEWHBIX ONEPaToOPOB B anropnTMmax
06paboTKM CTaTUCTUHECKON MHDOPpMaLINN.
2. MpakTunyeckne 3aHATUA
2.1 | Teopus mHoxecTB. | MHOXecTBa. Onepaunn Hag MHOXeCTBaMW. JlnHenHasn
Anrebpandeckne | [lekapToBo npounsBegeHne MHOXecTB. OTHOLLEHMUS. anrebpa
CUCTEMbI OTo6pakeHns. CBoncTBa 0TOOpaXKeHN. (6nsHec-
KomnnekcHble Yyvcna: onepaunv 1 u3BrnevYeHne KopHen. nHdopmaTtmka)
2.2 MaTpu4iHasa MaTpuubl 1 onepaumm Hag Matpuuamu. JlnHenHasn
anrebpa OnpegenuTenu kBagpaTHbIX MaTpuL,. anrebpa
O6paTHaga maTtpuua. (6usHec-
nHdopmaTtmka)
2.3 MeTog Kpamepa n metog obpatHon maTpuubl. Jlunennasn
Cuctembl MeTtog [aycca pelwweHuMs CUCTEM JUHEWHLIX YpaBHEHUI anrebpa
NNHENHbIX cneumanbHoOro BMaa. (6usHec-
ypaBHEeHUN PelueHne ogHOPOAHBIX CUCTEM FNIMHENHBIX YPaBHEHUI. nHdopmaTtmka)
Mopenb JleoHTbeBa.
2.4 NVHEiHbIE lMpoBepka MPUHAONIEXKHOCTM MHOXECTB K  JIMHEWHbIM JInHenHas
NpoCTpaHCTBaM. anrebpa
npocTpaHCcTBa o
PasmepHOCTb NUHEHOrO NpocTpaHcTea. basuc. (6nsHec-
WHpopmaTumka)
2.5 JInHenHbI onepaTtop. MaTpuua onepatopa. JInHenHas
JInHenHblEe HaxoxgeHue sigpa n obpasa NnMHeNHOro oneparopa. anrebpa
onepaTopbl CoOCTBEHHbIM BEKTOP M COOBCTBEHHOE 3HAYEeHME NMMHENHOro (6nsHec-
oneparopa. nHdopmaTtmka)
13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUNA
Ne Buabl 3aHATUN (4acoB)
HavnmeHoBaHue
n/ CamocTosTenbHas
o | pasaena ancumnimnHbl Jlekuun | MNpaktnyeckne | JlabopaTopHbie pa6ora Bcero
1 Teopusi MHOXeCTB.
Anrebpanyeckme 8 10 12 30
CUCTEMBI
2 MaTtpwnyHas anrebpa 8 10 12 30




3 Cuctemsl J'IMHeVI/IHbIX 6 10 12 28
ypaBHEHWUN
4 JInHenHbIe

npocTpaHcTBa 6 10 12 28

5 JInHenHbIe 6 10 12 28
oneparopsl

Wroro: 34 50 60 144

14. MeToaun4yeckue yKkasaHus ans oby4yaromxcsi N0 OCBOEHUIO AUCLIMNIIUHDI
(pexkomeHOayuu 0byHaroUWUMCS 0 0C8OEHU0 QUCUUNIIUHBI: paboma ¢ KoHcriekKmamu nekyud,
rpe3eHmMayUOHHbIM MamepuaroMm, 8bIMNOSIHEHUEe NpaKmu4YyecKkux 3adaHull, mecmos, 3adaHuli mekyuwel
ammecmauuu u m.0.)

OcBoeHne pgucumnnuHbl «JlnHenHaa anrebpa» BKMOYAET NEKUMOHHbIE 3aHATUS,
NpakTU4ecKmne 3aHATUS N CaMOCTOATENbHYI0 paboTy obyyatoLLmxcs.

Ha nepBoM 3aHATMM CTYyAEHT nonyvaeT uHdopmaLmio Ans A0CTyna K KoMnnekcy y4ebHo-
MeToANYECKNX MaTepurarnos.

JleKUMOHHbIE 3aHATUSA NOCBSALLEHbI PACCMOTPEHUIO TEOPETUYECKMX OCHOB JIMHENHOW
anrebpbl, KNOYEBbIX NPUHLMMNOB, 6Aa30BbIX MOHATUI U aNrTOPUTMOB.

MpakTuyeckne 3aHATUA npegHasHaveHbl Ans (GOopMMPOBaHMA YMEHWA W HaBbLIKOB,
3akpenneHHbix komneTeHumn no OlMOIMN. OHM 3akpennswT TeopeTU4ecKkuin maTtepuan,
NONyYeHHbIN Ha NeKLMAX.

CamocTosaTenbHas paboTta cTygeHTOB BKIloYaeT B cebsi npopaboTky yyebHoro martepmana
neKkuumn, pas3bop npakTUyYeckux 3agaHum, NOAroTOBKY K 3K3aMeHYy.

MpomexyTouHaa aTTectaumsa. [lpomexyToyHass aTtTectauuMsi npoBoauTcs B hopme
aK3ameHa. TvnoBon GUNET BKMOYAET TEOPETMYECKUA U MpakTuyecku 6noku. Bonpochbl
TeopeTnyeckoro Grioka MNOMHOCTbID COOTBETCTBYIOT JIEKUMOHHOMY MaTtepuany. B TedeHne
cemecTpa obydarowmmea npegnaraeTcs BbINOMHUTL NPegyCMOTPEHHbIE YY4eBHbIM MnaHoM
2 KOHTpOrbHblEe paboThl.

Mpn mncnonb3oBaHMM AUCTAHUMOHHBLIX OBpas3oBaTesibHbIX TEXHOMOMMM U 3MEKTPOHHOO
obyyeHns crnegyeT BbINONHATbL BCE YyKasaHus npenogaBaTtenss no pabotre Ha LMS-
nnatgopme, CBOEBPEMEHHO NOAKNIYaTLCS K online-3aHAaTMSM, cobnogaTb pekoMeHaauum
no opraHu3aLmm camocTosTeNbHOM paboThbl.

15. MNMepevyeHb OCHOBHOM U AONONHUTENILHOW NUTepaTypbl, PeCypCOB WHTEPHEeT,

HeoOXoAMMbIX AN OCBOEHUS AUCUMNIUHbI (Criucok snumepamypbl OGOpMASemcs 6
coomeemcmeuu ¢ mpebosaHusmu TOCT u ucrionb3yemcsi obujasi ckeo3Hasi Hymepayusi Onsi ecex audos
UCMOYHUKO8)

a) OCHOBHag nuTeparypa:
Ne
n/n

McToYHMK

JivBwnu, K. N. Kypc nuHenHon anrebpbl 1 aHanuTuyeckon reomeTpum : ydebHuk ans By3os / K. U.
JivBwny. — 2-e n3g., ctep. — CaHkr-lMeTepOypr : JlaHb, 2021. — 508 c. — ISBN 978-5-8114-7640-
1 | 4. — TeKCT : aNeKTPOHHbIN // IlaHb : aNeKTpoHHO-6MbnnoteyHas cuctema. — URL:
https://e.lanbook.com/book/163398 (naTta obpaiieHus: 23.12.2021). — Pexum goctyna: gns
aBTOPM3. NONb30BaTENEN.

lFopnay, B. A. JluHenHasa anrebpa n aHanuTudeckas reometpus : y4ebruk / b. A. FTopnay. — CaHkT-
MeTepbypr : NaHb, 2021. — 300 ¢. — ISBN 978-5-8114-2717-8. — TeKCT : aNeKTPOHHbIN // JlaHb :

2 3NEKTPOHHO-6nbnunoteyHasa cuctema. — URL: https://e.lanbook.com/book/167492 — Pexum
AOCTyna: Ans aBTopu3. NoNb3oBaTeNen.
3 Beknemuwes, [1. B. Kypc aHanutuyeckon reomeTpum n nnHenHon anredpsl : y4ebHuk ons sy3os /

[. B. beknemuwes. — 18-e n3g., nepepab. — Cankr-lMNeTepbypr : Jlanb, 2021. — 448 c. — ISBN
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978-5-8114-4916-3. — TeKCT : aneKTPOHHbIN // J1aHb : aNeKkTpoHHO-6MGnMoTeYHas cucrema. —
URL: https://e.lanbook.com/book/152643 — Pexum gocTyna: A aBTopu3. Nosfib30BaTenen.

0) gononHUTenbHasa nuTeparypa:

Ne
n/n

MNcToYHMK

dappees, [. K. BolumcnutenbHble MeToabl NuHeiHon anrebpsol : yuedHuk / . K. ®apgees, B. H.
dappneeBa. — 4-e nsg.,crep. — CaHkr-lNMeTepbypr : JlaHb, 2021. — 736 c. — ISBN 978-5-8114-

4 0317-2. — TeKCT : aNeKTPOHHbIN // JlaHb : aNeKTpoHHO-6nbnmnoteyHas cuctema. — URL:
https://e.lanbook.com/book/167784 — Pexum goctyna: ans aBTopus. Nofb3oBaTenen.
KpsikeuH, B. [1. InHeHasn anrebpa B 3agayax u ynpaxHeHusix : yyebHoe nocobue / B. [. KpskeuH.
5 | 3-e n3a., ucnp. — Cankr-lMNeTtepbypr : JlaHb, 2021. — 592 c. — ISBN 978-5-8114-2090-2. —

TekcT : anekTpoHHbIN // JlaHb : anekTpoHHO-6ubnmoTevHas cuctema. — URL:
https://e.lanbook.com/book/168907. — Pexum goctyna: ansg asTopus. Nonb3oBaTenen.

C6opHuK 3agay No aHanNUTUYECKON reoMeTpum u NnHenHon anrebpe : y4uebHoe nocobue Ans By30B
/ J1. A. Bexnemunwesa, [1. B. beknemuwes, A. 0. MNMeTtposuy, N. A. Yybapos. — 9-e usg., ctep. —

6 | Cankr-lNeTepbypr : JlaHb, 2021. — 496 c. — ISBN 978-5-8114-9224-4. — TeKCT : 9NeKTPOHHbIN //
JlaHb : anekTpoHHO-6nbnuoteyHasa cuctema. — URL: https://e.lanbook.com/book/190976. —
Pexvm gocTtyna: Ans aBTopus. nonb3oBaTenen.

B) MHPOPMALIMOHHbIE 3NEKTPOHHO-0BpasoBaTenbHble pecypchbl:
Ne
n/n
7 | YHuBepcutetckast bubnmoteka on-line Pexxum goctyna: https://biblioclub.ru/

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

9 OneKTpoHHO-6MbnunoTeyHas cuctema «YHmuBepcuteTckasa bubnunorteka online (goctyn
ocyulecTBnsieTca no agpecy: https://biblioclub.ru/);

OnekTpoHHas 6ubnuoTteka TexHudeckoro BY3a «KoHcynbTaHT cTygeHTa» (aoctyn
ocyllecTBnsieTca no agpecy: https://www.studmedlib.ru);

JInHeriHasa anrebpa (busHec-nHdopmartuka) / KO.B. BongapeHnko. — O6pa3oBaTtenbHbIi nopTan
11 | «OnekTpoHHbIN yHuBepcuteT BI'Y». — Pexxkum goctyna - Kype: Jluneiinas anre6pa (busHec-
nHbopMaTrka) (vsu.ru)

12 | JlunenHasa anrebpa/ BLU3. — HIMOO.- Pexxum goctyna: https://openedu.ru/course/hse/LINAL/
13 JInnennaa anrebpa n ananutnyeckasn reometpus / Crery. — Coursera. — Pexum goctyna:
https://www.coursera.org/learn/lineynaya-algebra

NcToYHMK
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16. NMepe4veHb y4eOHO-MeTOaNYECKOrO obecneyvyeHns AN CaMOCTOATENIbHOW PaboTbl
(y4ebHo-Mmemoduyeckue pekomeHOayuu, nocobus, 3adavyHuUKU, MemMoOUYECKUE yKa3aHUSI M0 8bIMOSTHEHUIO
rpakmu4eckux (KOHMpPOosibHbIX) pabom u 0p.)

CamocTosaTenbHas paboTta oby4varowerocss JOMmMKHaA BKIKOYaTb MOAFOTOBKY K NPaKTUYECKUM
3aHATMSM U NOArOTOBKY K NPOMEXYTOYHOW aTTeCcTaLmN.

Ona obecneyeHnss camocToATENbHOW paboTbl CTYAEHTOB B 3fIEKTPOHHOM  Kypce
ANCUMNNUHBLI Ha obpasoBaTenbHOM nopTane «ONEKTPOHHbI  yHuBepcuteT BlY»
chopmmpoBaH y4ebHO-MeToaMYECKMIA KOMIMMEKC, KOTOPbIA BKNOYaeT B cebda: nporpammy
Kypca, y4yebHble nocobus u cnpaBoYHble MaTepuanbl, METOANYECKME YKasaHusa Mo
BbIMNONHEHU0 npoekTa. CTygeHTbl Nony4arT JOCTYN K AaHHbIM MaTepuanam Ha nepBoM
3aHATMM N0 AUCLUNIINHE.

YKasaHHble B y4eOHO-MeTOogMYEeCKOM KoMekce y4yebHble nocobus n cnpaBoYHbIe
Martepuansl, NpuBeAeHbl B Tabnnue HUXe:

Ne
McTouHunk
n/n
1 BoHgapenko 10.B. JlnHenHas anrebpa: matpuubl, CUCTEMbI MMHENHBIX YPaBHEHWI: y4ebHoe

nocobue/ K0.B. BoHgapeHko, K.B. YyamHoBa. — BopoHex: N3patenbckun gom BIY, 2018. — 49 c.
JInHeiHasa anrebpa (busHec-nHdopmartuka) / KO.B. BongapeHko. — Obpa3oBaTternbHbIi nopTan

2 | «OneKkTpoHHbIN yHnBepcuteT BIY». — Pexxum goctyna - Kypc: Jluneitnas anrebpa (GusHec-
nHbopmaTrka) (vsu.ru)

OneKTPOHHBbIN KaTanor Hay4Hon 6nbnuoTtekn BopoHexckoro rocyaapCcTBEHHOIO yHMBepcuTeTa. —
Pexum goctyna: http//www.ru/lib.vsu/ru



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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Mpockypsiko, WN. B. C6opHWK 3agay no nuHenHon anrebpe : yyebHoe nocobue ang sysos / L. B.
MpockypsikoB. — 15-e u3pg., ctep. — CankT-lNetepbypr : JlaHub, 2021. — 476 c¢. — ISBN 978-5-
8114-6776-1. — TeKCT : 9NEKTPOHHbIV // JlaHb : aNeKTpoHHO-6nbnuoteyHasa cuctema. — URL:
https://e.lanbook.com/book/152434 — Pexxum goctyna: ans aBTopus. Nonb3oBaTenen.

17. Obpa3soBaTenbHble TeXHONIOrMK, UCNOoNb3yeMble NpU peanusauyum y4yeoHomn
ANCLUUNSINHBI, BKNOYasa AUCTaHLUMOHHbIe obpa3oBaTtenbHbie TexHonoruu (AOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoOe oGyyYeHue):

AucumnnuHa peanusyeTcs C NMPUMEHEHMEM 3MEKTPOHHOIO OBYYEeHUA U AUCTAHUMOHHbBIX
obpasoBaTefbHbIX ~ TEXHONOMMW, AN  OpraHu3auun  CcaMOoCTOsATENbHOW  paboThl
oByyvaloLNXCs UCNOMb3YEeTCA OHMaNH-KypC, pasMeLLeHHbIN Ha nnatopme SNEKTPOHHOrO
yHuBepcuteta BI'Y (LMS moodle), a Takke apyrme WNHTepHeT-pecypcCbl, NpUBEOEHHbIE
B n.158..

18. MaTepnanbHoO-TeXHUYECKOE obecneyeHme AUCLUNIINHDI:
(npu ucnonb3oeaHuu nabopamopHo20 060pydoeaHUs yKa3bieamb MOJHbIU MNepeyYeHb, npu b0bWom
Konuyecmee obopydosaHUsi MOXHO 8biHeCmuU OaHHbIU pa3des 8 MpusioXeHuUe K paboded rnpozpamme)

NexkunoHHasa ayamTopusa [ormkHa OblTb 060pygoBaHa KOMMBIOTEPOM C BbIXOAOM B CETb
NHTepHeT, MynbTUMeanNHbIMK CpeacTBamMm (MynNbTUMEOUNHBIA NPOEKTOP, 3KpaH, CpeacTBa
3BYKOBOCMpPOU3BEOEHMS), y4ebHOM Mebenblo.

MpakTuyeckMe 3aHATUA [OMKHbI MNPOBOAUTBLCA B CreLManu3npoBaHHOM ayauTopuu,
OCHalleHHon y4yebHon Mmebenblo, MynbTUMEAUWHBIMW cpeacTBamMu (MynNbTUMEOUNHBLIN
NPOEeKTop, 9KpaH, CpeacTBa 3BYKOBOCMPOU3BEAEHNS).

Ansa camoctoaTenbHon paboTbl HEobXoaUMbI KOMMBIOTEPHBIE KMACChbl, MOMELLEHMS,
OCHaLLEHHble KOMMbITEPAMU C AOCTYNOM K CeTU MIHTEpHET.

[MporpammHoe obecneveHune:

- OC Windows 10,

- MakeT CTaHAapPTHbIX OUCHBIX NPUIOXEHUA ANA paboTbl C JOKYMEHTaMu, Tabnvuamm un
T.n. (MonOdwuc, LibreOffice);

- Adobe Reader;

- cneynanuamposaHHoe [MO;

- NHTepHeT-6pay3ep (AHaekc.bpaysep, Mozilla Firefox).

MuHumanbHbIi komnnekT MO gns 4YTeHus Nekuun, NPoBEAEHUS NPaKTUYECKUX 3aHATUNA U
opraHusaumm camoctosTenbHon paboTbl: Microsoft Windows 10 Home u MS Office
Standard (MonOdwc, LibreOffice), MO Adobe Reader, nto6on nHtepHet-6paysep (Chrome,
Axpekc.bpaysep, Mozilla Firefox).

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauumn

Mopsinok oueHKN ocBOeHUst 06yvaloLWmMmMmnca yuyebHoro matepuana onpegensietcs
copepXXaHUeM crefyroLWwmux pasaenoB AUCLUNIUHBI:

Ne HanmeHoBaHusa pasgena KomneTteHuums(n) UHankaTop(bl) OugeHouHble
n/n OUCLMMNNUHBI [OCTUXKEHUA cpeacTea
KoMMeTeHUun
1 Teopus MHOXeCTB. Orl1K-4, MNK-1 Or1K-4.4, MNK-1.3 KoHTponbHas
Anrebpanyeckue cuctembl pabora 1,
JoMallHMe 3a4aHu




9

2 MaTpuuHas anrebpa OlK-4, MNK-1 OrK-4.4, MNK-1.3 KoHTponbHas
paboTa 2,
AomallHve
3agaHus
3 CucTembl NMMHENHBLIX YPaBHEHWUIA OrK-4, MK-1 OrK-4.4, MNK-1.3 KoHTponbHas
paboTa 2,
JomallHve
3agaHus
4 JInHenHble NpocTpaHcTBa OrK-4 Or1K-4.4 KoHTpornbHas
paboTa 2,
JomaluHve
3agaHus
5 JInHenHble onepaTtopbl OrK-4 OrK-4.4 KoHTponbHas
paboTa 2,
JomaluHve
3agaHus
6 Ok3ameH MepeyveHb
BOMPOCOB,
MpakTnyeckoe
3agaHve

20 TvnoBble OoUEHOYHble cpeAcTBa U MeToAMYEeCKMe MaTepuanbl, onpegensiowme
npoueaypbl oLleHUBaHUA

20.1 TeKywWmMN KOHTPOJb yCNeBaeMoCcTun
KoHTponb ycneBaemMocTV MO AMCUUNIIMHE OCYLECTBNSAETCA C MOMOLLBI CreayroLmx
OL€HOYHbIX CPeacTB:

— KOHTpoOSibHasa paboTta 1,

— KOHTpoOSibHaga paboTa 2,

— [AoMallHve 3afaHus

KoHTponbHbie paboTbl

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

Ne 2. ViccnegoBaTth Ha CIOPBHEKTUBHOCTb M UHBEKTUBHOCTL PyHKUMIO f iR — R, rge

1 ecau X 20
f(x)=1x" ! :

0,eciux=0
-\100
Ne3. Hairu (L
Va-i)

Ne 4. dupma npeaononaraeT WHBECTMPOBATb CpeacTBa B OAWH M3 NATU Ou3Hec-
npoekToB. [Ana oueHkn n Bblbopa NpoekTa npuerekaeTcs akcnept. PesynbTaTbl NapHbIX
CpaBHEHU 3KCMEPTOM TMPOEKTOB MO MPeanoyYTEeHUI0 NpuBedeHbl B MaTpuue napHbIX
CpaBHEHUI:

1 0011
01100
A=0 1 1 0 O
01111
11111
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Onpepenute, Kaknmmn cBoncTBamu obragaeTt oTHOLWEHME NpPeanoyTeHns akcnepTa?
MOXHO N Ha oCcHoBE AaHHOW MHGOPMaLuMK BbibpaTb Ny4vwnn npoekt? OTBeT 06oCcHyMTE.

Ne 5.

[aHbl 2 Tabnuubl AaHHbIX: «KnueHT» K «[]ata nocTtaBKn.

Taonuuya «KnueHT»

HanmeHoBaHue opraHusauuu

KOpuanyeckumn agpec

000 «Bbimnen»

r. MockBa, yn. LiBeTHas, 21

000 «3aps»

r. Mockea, yn. 3eneHas, 12

OO0 «AHrenbl T»

r. BopoHex, yn. Kuposa, 1

Tabnuua «[JaTta nocTaBKuU»

HaumeHoBaHue opraHmsaummu | [lata noctaBku ToBapa
OO0 «Bbimnen» 20.01.2020

000 «3apsa» 14.02.2018

000 «3aps» 30.05.2019

000 «3apsa» 1.09.2020

00O «AHrensl T» 21.04.2019

OO0 «AHrenbl UT» 21.05.2010

OnuwmnTe kaxayto Tabnuuy B TepMmMHaxX oTHOWEHW. HanagnTte nponsseneHme
KnneHnT x[daTa noctaBku.

TexHonorusi npoBeaeHus
KoHTponbHas paboTa paccunmTaHa Ha 2 akageMUYeckmx vaca.

Kputepun oueHuBaHus

[ns oueHnBaHuA pesynbTaToB paboTbl Mcnonb3yeTcs 4-6annbHas wana: «OTANYHOY,
«XOPOLLOY», «yAOBNETBOPUTENBHOY, «HEYAOBNETBOPUTENBHOY.
CooTHoLeHWe nokasaTenemn, KpUTepues U LWKanbl OLEeHMBaHUS pe3ynbTaToB 0byyYeHus.

Kputepuun oueHmsaHus Lkana oueHok

OOGyuatowuinca BepHo pewmnn He MeHee 4 3agaHun. lNpu 3TOM OAHO OminuyHo

3afaHve MOXeT OblTb pelleHO HEBEPHO W3-3a BbIYMCMUTENBHOWN

OLLMGKN.

BepHo pelweHo 4 3agaHust M gonyuwleHHas ownbka He SABnsieTcs Xopouwo

apndmeTU4eCcKon.

BepHo peleHo 3 3agaHu4. Yoosnemeopu-
mesbHO

BepHo pelueHo meHee 3 3agaHuin Heydosnemeopu-
mesbHO

KoHTponbHas paboTa 2 (TnoBon BapuaHT)
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1 2
Ne 1. Hantu matpuuy c1, obpaTHylo K maTtpuue C=ABt+2E, roe A=|3 4|,
5 6
2 0
B=|5 4/].
1 2
Ne 2. Hantu paHri maTtpuy,. BeiACHUTB, Kakne maTpuubl UMeoT obpaTtHble:
2 1 0 01 1 2 3 1 2 3
1)|3 11;2|0 0 2(;3)|0 2 3[;4) 1|2 3 4].
0 6 0 0 3 0 0 3 3 57

Ne 3. BbIACHUTb BOMPOC O MOSOXUTESNBHOW OonpeaeneHHOCTU KBagpaTuiHon popmbl C

2 -2 -1
Matpuuen A=|—-2 5 2 |. Beinucatb KBagpaTudHyto popmy.
-1 2 2

Ne 4. Mo dopmynam Kpamepa peLumtb cucTemy:
X1+2x2—-x3=1,
3x1+4x9-2x3=1,
5 X1t X3= -1.

Ne 5. Ha npeanpusatum ans Bbinycka 4 Bngos npogykumm (A, B, C, D) ucnonb3ytT 3
BMa pecypcoB: cbipbe, obopyaosaHue n paboyyro cuny. Pacxoa kaxgoro smaa
pecypca Ha BblNyCK eAHM1LbI NPOAYKTa U UMetoLmnncs o6bem pecypcoB NpeanpusaTms
npusegeHbl B Tabnuue.

A B C D 3anac
pecypca
Cblpbe 4 2 1 5 125
O6opygosaHue 1 5 8 1 130
Paboyas cuna 5 6 1 7 280

OnpepenuTe, CKONMbKO HEOBXOAMMO NPON3BECTU KaXO0ro BuAa nNpoaykKuum, YToobl
MONHOCTbIO N3pacxofoBaTh MMEOLLMECHA PECYPChI.
CocTaBbTe MaTeMaTmnyeckyto Moaens 3agayvn. PewnTe metogom Maycca.

TexHonorusa npoBeneHnNs
KoHTponbHas paboTa paccunTaHa Ha 2 akagemunyeckux vyaca. [lonyckaetcs
NCcnosib30BaHMEe HENPOrprNMMUPYEMOro KarnbKynsaTopa.

Kputepun oueHnBaHus

[ns oueHnBaHuA pesynbTaToB paboTbl ucnonb3yeTcs 4-6annbHas wana: «OTANYHOY,
«XOPOLLO», «yOOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.
CooTHoLleHMe nokasaTenen, KpUTepues U WKanbl OLEHMBAHUS pe3ynbTaToB 06yyYeHus:.

Kputepumn oueHmsaHuns Lkana oueHok
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Obyuatowuinca BepHo peluunn He MeHee 4 3apjaHun. [pu aTom oaHO Omnu4Ho

3agjaHve MoXeT OblTb peleHO HEBEpPHO W3-3a BbIYMCIUTENBHOWN

OLLMBKW.

BepHo peweHo 4 3agaHuns v gonyuwleHHass owmbka He sBnsAeTcs Xopowo

apumeTU4eCKon.

BepHo peweHo 3 3agaHus. Yoosnemeopu-
meJibHO

BepHo pelueHo meHee 3 3agaHun Heydosnemeopu-
meJibHO

20.2 NpomexyTo4yHaa aTrectauus

MpomexxyTouHas aTTectauust No AUCLUMNITMHE OCYLLECTBIISAETCS C MOMOLLbIO CNeayoLLImX

OLEHO4YHbIX CpeaCTB: BOMNPOCHI K 3K3aMeHY, nepedyeHb NpakTn4eCKmnx 3agau.

KM BkntovaeT TeopeTnveCkme BOnpoChbl N3 CrnncKa BOMNMpoOCOB K 3K3aMeHY U NMpakTn4eckmne

3agaHus.

lNMepe4yeHb BONPOCOB K 3K3aMeHY

1. ToHaTne mHoxecTBa. Onepaunm Hag MHOXecTBaMu. [lnarpammbl Qnunepa —BeHHa.

2. CpowcTtBa onepaunn Hag MHOXECTBaMM.

3. lNoHaTne gekapToBa (NPAMOro) Npou3BedeHns MHoXecTB. BuHapHoe oTHolleHue.
OTHOLEHNe 9KBMBASIEHTHOCTH.

4. OtobpaxeHusi. Cnocobbl 3agaHus oTobpaxeHun. [MOHATUE CHOPBEKTUBHOIO,
WHBEKTUBHOIO U BuekTnBHOro otobpaxeHusi. ObpaTtHoe oTobpaxeHue

5. Cynepnosunumusa otobpaxeHun. CteneHb oTobpaxeHus. Teopema 06 obpaTHOM K
cynepnosuumn. Teopema 06 accounmaTUBHOCTM Cyneprno3nLnmn oTobpa>keHun.

6. Anrebpaunyeckune onepauuu n anrebpanyeckune cuctemol. ['pynna, KonbLo, none.

7. TloHATMe KkoMnneKkcHoro Yucna. lNlone KOMNAeKCHbIX Yncern.

8. TpuroHomeTpudeckass dopma 3anmcm KOMMIEKCHOro Yyncna. YMHOXeHe, genexve,
BO3BeEeHMe B CTENEHb Yncen B TpuroHomeTpuyeckon popme. Popmyna Myaspa.

9. M3BneyeHne KOPHeEN N3 KOMMIEKCHOro Yncna.

10. OcHoBHble cBeaeHNsa 0 MmaTpuuax. Bugbl matpuy,.

11.0Onepauun Hag matpuuamu. CBonCcTBa onepauui Hag MmaTpuuamu.

12. Onpepenutenn KeBagpaTHbIX MaTpuy. Teopema O BenuyuvHe onpegenurTens
KBagpaTHOM MaTpuLlbl.

13.CsowcTBa onpegenurens.

14.06paTHas maTpuua. Teopema O HeobXoOMMbIX W OOCTATOYHbIX YCNOBUAX
cyllecTBoBaHus obpaTHOM MaTpuLbl.

15.CsowcTtBa 0bpaTHbIX MaTpul,.

16. PaHr matpuubl. BblumcrneHne paHra maTpuubl C  MOMOLLBI  3fieMEeHTapHbIX
npeobpasoBaHuii.

17.JInHenHble KOMOMHaAUUM CTPOK M CTONOUOB MaTpuubl. TeopemMa O JIMHENHOMN
KOMOMHaLUUKM CTPOK.

18.Teopema 0 CBA3KN paHra MaTpuLbl C YACSIOM SIMHENHO HE3ABUCUMbIX CTPOK.

19.TloHATUE cUCTEMBI NIUHENHBIX YPABHEHUN U €€ PELLEHUS.

20.MeTog obpaTHOM MaTpuLbl.

21.Metoa Kpamepa peLueHus cuctembl.

22.MeTop Naycca pelueHnsa cuctem.

23. Teopema KpoHekepa-Kanennu cOoBMeCTHOCTU CUCTEMbI YpaBHEHUMN.

24.OgHOpPOAHbIE CUCTEMbI NIMHENHBIX YpaBHeHUn. CBOMCTBA.

25.dyHOaMeHTanbHass cuctemMa pelleHun O[dHOPOOHOM cucTemMbl. Teopema o
yHOaMeHTanbHbIX peLleHnaX OgHOPOLHOM CUCTEMBI.
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26.Teopema 06 obLiem pelleHnn CUCTEMbl HEOAHOPOAHbBIX NIMHENHbBIX YPABHEHWUNA.

27.ToHATHME nuHenHoro npocTtpaHcTBa. [lpumepbl. CneacTBust akCMOM JNIMHEWHOrO
NpoCcTpaHCcTBa.

28.TlognpocTpaHCcTBO NUHENHOro nNpocTpaHcTea. [Npumepsl.

29.JlnHenHasa 3aBUCMMOCTb BEKTOPOB. Teopema O NMMHENHOW 3aBUCUMOCTN.

30.Bbasunc 1 pasmepHoOCTb NpocTpaHCcTBa.

31.TloHsaTre nuHenHoro onepartopa. lNpumepsl..

32.4apo n obpas nnHenHoro oneparopa.

33. MNoHsTMe cobCTBEHHOIO BEKTOPA M COBCTBEHHOIO 3HAYEHMS JIMHENHOMO onepartopa.

MNMpakTnyeckune sapgaHus (TMNOBLIE)
1. Ha MHoxecTBe pAencTBUTENbHbIX 4Yucen R 3agaHo 6GvHapHOe OTHOLIEeHue

o < RxR rakoe, uto (X, y)e O Torga u TonbKo Torga, korga X—Y - uenoe.

[loKaxuTe, YTO O - OTHOLLEHWE 3KBUBASIEHTHOCTMU.

2. WccnenosaTh Ha CIOPBEKTUBHOCTb M MHBEKTMBHOCTb (PYHKUMIO f:R—>R, rae
f(x)= x|.

3. 3apaHbl oTOGpakeHust f:X - X, g: X » X, rae X ={12345}

12345 12345 . o
f: , 0 .Hantm fog™.
35121 32 451

4. Hantm ¥2-2i .

5. Hantn matpuuy c1, obpatHyto kK maTpuue C = AB! +2E,roe A=

o A~ DN
N e
w
Il
O - B
N

6. HanTtu paHrn maTtpuy. BoISICHUTb, Kakne maTpuLbl UMEKT obpaTHbIE:

2 1 001 12 3 1 2 3
)13 11:2)[0 0 2[:3)|0 2 3[:4)|2 3 4.
0 6 00 3 00 3 357

7. Tlo popmynam Kpamepa pelimTtb cucTemy:
2X1—9x2—x3=-1,
3 X1+ X3= —4,
4x1+x2+2x3=—5.
8. Hantn obuwee peweHve n pyHOaMEHTaNbHYO CUCTEMY pPeLleHUn OOHOPOAHOWN
CUCTEMbI:
X1—X2—2x3+3x4 =0,
—2x1+x2—x3-5x4=0,
3x1—2x2-x3+8x4=0.
9. Haintn pa3mMepHOCTb n 6asuc NUHEeNHoro noanpocTpaHcTea
M ={x=(X,,Xp,X3): 2% — X, +X; =0}. OnpemenuTs TN NOBEPXHOCTM (FMHWM),

KOTOpyl onpefenseTr [AaHHoe noAanpocTpaHcTBo. WM306pa3ntb 3Ty NOBEPXHOCTb
(MMHWI0).
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10. NuHeiHbIn onepatop A R3—> R3 nepeBoauT BeEKTOp X :(Xl, X2 X3) B BEKTOP

AX = (5Xl+ Xo+ Xg0 — 4 X+ 2 Xo— X3 4 X~ Xo + X3). MocTpouTb MaTpuLy onepaTtopa
B CTaHgapTHoMm 6asuce.

11. BbISICHUTbL BONPOC O MOSMOXUTESIbHOW OMNpeneneHHOCTU KBaapaTUYHON (PpopMbl C

1 4 -1
matpuuen A=| 4 20 2 |.BbinucaTtb kBagpaTUdHyto hopmy.
-1 2 2

12. Ha npegnpuatnmn ansa sbinycka 4 suaos npoaykuum (A, B, C, D) ucnonb3yoT 3 BMaa
pecypcoB: cbipbe, 0bopyaoBaHue n paboyyto cuny. Pacxos kaxgoro Buaa pecypca Ha
BbINYCK eAWHWUbI MpOoAyKTa M UMeWninca obbem pecypcoB Ha npeanpusatum
npvBeaeHbl B Tabnuue.

A B C D 3anac
pecypca
Cblpbe 6 2 2 5 150
O6opynoBaHue 0 4 8 1 130
Paboyas cuna 5 6 1 7 400

OnpepenuTe, CKOMbKO HEOBXOAMMO NPON3BECTM KAXO0ro BuAa NpoayKumum, YToobl
MOMHOCTbIO N3pacxofoBaTh MMELLMECHA PECYPChI.
CocTaBbTe MaTeMaTnyeckyto Mmogenb 3agayn. PewnTte metogom lMaycca.
13. Tllpegonpuatve nNpov3BOAMT N TUMNOB NpOAyKUMKM, OObeMbl BbiNycka 3adaHbl

maTtpuuein A . LleHa peanusaumu eanHWUbI i-TOTO TUMa NPOAYKLMW B j-OM PETVIOHE 3aaaHa

maTpuueir B, rae k — uncno peruoros,

KoHTponbHO-usMepuTtenbHbIN MaTepuan (TMNOBOW BapyaHT)
KoHTponbHO-nameputernbHbii matepran Ne_1

1. Onepauuun Hag mHOXecTBamu. CBOMCTBa onepauui Hag MHOXeCTBaMu.
MpuBecTn npumep Takmx MHoxecTB A, B n K,yto Ac B, BeK, A¢K.
2. TpuroHomeTpudeckas opma 3anuMcu KOMMSIEKCHOrO 4ucna. YMHOXeHue,
AeneHue, BO3BeAeHNE B CTEMNeHb Yucesnt B TpUuroHometpudeckon copme. dopmyna
Myagpa.

lMepeBecTu B TpUroHoMeTpuyeckyto oopmy umcno z =1-i. Hantm z°
3. MpuBeguTte onpegeneHne obpaTtHon maTpuubl. Kakum ycrnoBusM OOMmKHA
yAOBNEeTBOPATbL MaTpuua Ans Toro, 4tobbl cywectsoBana obpartHasa K Hen'?

HaHa maTtpuua A=

o O -
o N O

2
1|. CywectByeT nu A1? B cnyyae nonoXUTENbHOTO
1

oTBeTa Hangute AL
4. Nmetotca gaHHble (cMm. Tabnuuy) o paboTe CUCTEMbl HECKOMbKUX OTpacnen B

npowsiomMm nepunoae n niaH Bbinycka KOHEYHOM npoaykunm Yl B 6yuyu_\eM nepunoae.
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lMpoussoasue MoTpebnstowme oTpacnu Yucrasn MnaH, Yl
oTpacnm 1 2 npoayKuus
1 80 120 300 350
2 70 30 200 300

Hantn matpuubl NpsIMbIX U MOMHbIX 3aTpaT, @ Takke BbIMyCK NPOAYKLMN B NIIaHOBOM
nepuoge, obecneynsaroLLnin BbIMYCK KOHEYHOWN npoayKumm Y, .

TexHonorus nposeneHus

Ok3amMeH nNpoBoanTCs B NMCbMeHHoW hopme. CTyaeHTbl OTBEYatloT Ha BOMPOCh! B TEYEeHNe
2 akagemuyecknx Yacos. lMocne npoBepkn NUcbMeHHbIX paboT (0bblYHO Yepes 2 vaca), B
3apaHee OroBOPEHHOE BpeMsi OHS 3K3aMeHa CTyAeHTbl NMpurnalatTCs Ha ornalleHue
pes3ynbTaToB, Noka3 paboT M yToyHeHus. C TeMu CTyaeHTamMu, Ybl paboTbl TpebytoT
AOMONTHUTENBHOrO 0bOCYXXAeHUs, NpoBoaAUTCA AOMNOnHUTeNbHass 6ecega no maTepuanam
6uneta u nporpamme Kypca.

[na oueHnBaHWa pesynbTaToB OTBETOB Ha 3agjaHna KVM obyyeHuss Ha ak3ameHe
ucrnonb3yetcs 4-6annbHas  wWwana: «OTAUYHO», «XOPOLUO», «YOOBIETBOPUTESLHOY,
«HeyaoBNeTBOPUTENBHOY.

CooTHoLEeHME nokasaTenemn, KpUTEPUEB M LUKasbl OLEHNBAHUSA pe3yrbTaToB 06ydYeHus.

Kputepumn oueHnBaHus LLikana oueHok

JIaHbl MPAaBUJIbHBIE OTBETHI HA TEOPETUYECKUE BOIIPOCHL U IIPABHIIBHO OminuyHo
peLIeHBI TPaKTUYECKUE 3aJaHuUs

mpu oOIIeM BEpPHOM XOJIe JIOKA3aTEeIbCTBA HMMEIOTCS OIIHOKH TpH Xopouwo
JIOKa3aTeNIbCTBAaxX TeopeM U (MH) apupMeTHIecKue OIMOKY B 3a/1a4ax;
HE NPHBEJCHBI J0Ka3aTeJbCTBA TEOPEM TMPU 3HAHUM OCHOBHBIX Ydosnemeopu-
oTpeeNIeHN 1 YMEHUH PelIaTh MPaKTHYECKUe 3a/1a4H . meJsibHO

CTyIeHT He 3HAeT OCHOBHBIX OMNpEIETICHUI U He BIajieeT HaBblkamul | Heydoeremeopu-
peleHus TPaKTHUECKUX 3a/1ad. mersibHO

MToroBas oLeHka no NpomexyToyHoi aTTectaumm Q — yunTbiBaeT pesynbTaTbl OTBETOB
Ha KMM, a Takke pesynbTaTbl KOHTPOSMbHbIX paboT U paccuuTbiBaeTCs MO cregyowen
dopmyrne:

Qe =0kpyen(0,5-0,+0,2-0,+0,3-Q,),

rae Q, —ouenka 3a KM, Q,,Q, — oLeHKM No KOHTPONbHbLIM paboTam.

Ecnn oueHka, nonydyeHHasa 3a KMM oTnuyaeTtcs He meHee 4Yem Ha 2 Banna B GonbLuyto
CTOPOHY OT OLEHKM 3a Kakyk-nnbo KOHTPOSbHYK paboTy, MO cornacui ctygeHta u
npenogasaTtens CTyAeHTY MOryT ObiTb BblAaHbl AOMNOMHUTENBbHLIE NMPAKTUYECKME 3adaHus
ANS MOBbILWEHUS1 OLEHKN. Ecnn oTnvyme B MeHbLUyK CTOPOHY — BO3MOXHa 6ecega no
TeopeTnyeckoMy maTtepuany.

20.3 PoHA oOUEHOYHbIX cpeacTB CPOPMUPOBAHHOCTU KOMMETEHUUA CTYAEHTOB,
pekoMeHayeMbIn Ans NpoBeAeHUA AUMarHOCTUYECKUX padoTt

Bonpocbl ¢ BapaHTaMu OTBETOB (3aKpbITble)
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1. Myctb A — wMaTpuua pasMepHoCTM MxN. Kakyilo pasmMepHoCTb uMeeT
TpaHCMNOHUPOBaHHAaA K HEN maTpuua A'? BbibepuTe npaBunbHbI BapuaHT oTBETa.

a) (m+n)xn

6) mxn

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

r) nxm.

OtBeT: 1)

2. OnpegenuTenb KakMx Matpul paBeH NPOU3BEAEHMIO SNIEMEHTOB, CTOALUMX Ha rNaBHOM
AvaroHann? Belbepute npaBunbHble BapuaHTbl OTBETA.

a) KBagpaTHasa maTpuua;

0) AnaroHanbHasa MmaTpuua;

B) BepXHeTpeyrosibHaa matpuua;

r) obpatumasa matpuua.

OteT: 6), B)

3. Kakon BUO MMeEeT pelueHne cucTeMbl NMHenHbIX ypasHeHun A- X =D, nonyuenHoe
mMeToaomM obpaTHon MaTpuubl? Beibepute npaBunbHbI BapuaHT oTBETA.

a) X=A"-b

6) X =b-A*

B) X=b-A"-b"

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

0 0O

N
>
I
©O O O O Fr OO

R N O kP N O B O
R O O O O O O O

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

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

Bonpocbl ¢ KpaTKUM TEKCTOBbLIM OTBETOM (OTKpPbITbIE)
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3 1 0
5. Hangute onpepenutens matpuusl A= 2 -1 1|
4 1 1

OTBerT: -4

6. PelwmTb cucteMy NUHENHbIX ypaBHeHWI, 3anucaHHyto B matpudHom suge A- X =D, roe

1 2 X, 4
A= ) 1 — mMaTpuua cuctembl, X = — BEKTOP MepemMeHHbIX, b = 3 — cTonbeu
X2

cBO6OAHbIX YNeHOB. B oTBeTe ykaxute cymmy X, + X,.

OtBeT: 3

7. Mogenb mexoTpacneBoro 6anaHca a3KOHOMUKM perMoHa B criydyae AByx oTpacnen mveer
cnegyowmnn Bua:

(E-A)x=y,
_ a; a, B 1 O
roe A= — MaTpuua Koa(ppUUMEHTOB MpsaAMbIX 3aTpar, E= -
a, a, 0 1
R [N
eauHUYHas martpuua, X = — BEKTOp BasioBblX BbINYCKOB, Y = — BeKTop
2 2
KOHEYHOro nNpoaykra.
0,4 0,3 300 )
B npegnonoxexun, 4yto A= , X= . Hamgute BeKTOp KOHEYHOoro
0,3 0,2 200

npoadykta Y. B oTBeT 3anuwute cymmy Y, + Y,.

OteeT: 190

Kputepun n wkanbl oueHnsanusa sagaHmn ®OC:

[nsa oueHnBaHMsA BbINOMHEHMSA 3a4aHUIN Ucnonb3yeTcs 6annbHas wkana:

1) 3aKpbiTble 3ag4aHNa (TECTOBbIE C BapMaHTaMu OTBETOB, CPEeAHUN YPOBEHb CNIOXHOCTK):
1 6ann — ykasaH BEepHbIl OTBET;

*0 6annoB — yka3aH HeBEpPHbI OTBET (NOSTHOCTbIO UMW YAaCTUYHO HEBEPHbLIN).

2) OTKpbITble 3a4aHNS (TECTOBbIE C KPATKMM TEKCTOBLIM OTBETOM, MOBbLILLIEHHbIA YPOBEHb
CNOXHOCTHN):

2 6anna — ykasaH BEepHbIl OTBET;
*0 6annoB — yka3aH HeBEpPHbI OTBET (NOSTHOCTbIO UMW YAaCTUYHO HEBEPHbIN).

3apaHua pasgena  20.3 pekoMeHAOyrTCA K  WUCMOMb30BaHWMKD MNpu  NpoBeOEHUMU
ANarHoCTn4ecknx paboT C Lenbi OUEHKM OCTaTOYHbIX pPe3ynbTaTOB OCBOEHUS LAHHOW
ANCLMNIIUHDBI (3HAHUIN, YMEHUI, HAaBbIKOB).
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