ABTOHOMHAsI HEKOMMePYeCKasi OpraHu3anus BoICIIEro 00pa3oBaHus

«MOCKOBCKHH MEKXJIYHAPOJHbBIA YHUBEPCUTET»

Pabouas nmporpamMma AUCITUTIIUHBI

Jluneiinas ajaredopa

Hanpasnenue noocomosxu NudopmarimonHbie cUCTEMbI U TEXHOJIOTUU

Koo 09.03.02

Hanpaesnennocmo (npogpuns) WHDopMallMOHHBIE TEXHOJIOTUU W OOJIBIIINE
JTAHHBIC

Keanugurxayusa evinycknuxa OaxaiaBp

JOOKYMEHT NOAMMCAH

ONEKTPOHHOW MOANMUCHIO MOCKBa

Ceptudpukar: 039CF0930035B466A44637ABBO4BEAFA9F 2 02 6
Bnapeneu: MOMOB BACUNW FTABPUMNOBUY
[OeiicteuTeneH: ¢ 23.04.2026 o 23.07.2027




1. IlepeyeHb KOIOB KOMIIeTeHIHI1, (POPMUPYEMBIX JUCIUIJIMHONW B Mpolecce 0CBOECHUs
o0pa3oBaTeIbHON NPOTrPaMMBbI

I'pynna komnereHuit Kareropusi komnereHumi Kon
CucreMHOE U KPUTHUECKOE
YHuBepcanbHbIe P YK-1
MBIIIIJICHHUE
Pa3pabotka u peanuzanus
YHuBepcaibHbIe p P 1 YK-2
MIPOEKTOB
Oo6menpodeccnoHambHbIC - OIlK-1

2. KomMmnerenuun n HHAUKATOPDbI HX JOCTUKCHUH

Kon DopmyIMpOBKa
NHauKaTopbl 10CTHKEHUS] KOMIIETEHIIUH
KOMIIeTeHIIUH KOMIIeTeHIIUH
YK-1 Criocoben VYK-1.1 Ananmusupyer 3amady, BbeIIess ee 0a30BbIe
OCYILECTBIISATh COCTABJIAIOLINE,  OCYLIECTBISET  JEKOMIIO3MIIHUIO
IIOMCK, KPUTUYECKUI | 3a1a4u
aHaJlu3 U CUHTE3 VYK-1.2 Beibupaet pecypchl 11 morcka HHGOpMaIuu
uHpOpManuy, HEOOXOAMMOM ISl PEIICHHs TIOCTaBICHHOHN 3a1a4H
IIPUMEHSATH VK-1.3  Haxomut, KpUTHYECKM  aHAIU3UPYET,
CHCTEMHBIN TIOAXOJl | COTIOCTABISIET, CHUCTEMAaTU3UPYeT H  0000IIaeT
JUIS peLIeHus O0HapyKEHHYIO uHpOpMaLHUIO, orpeenseT
MIOCTaBJIEHHBIX napagurMy, B pamMKax KOTOpOil OymeT pemaTbes
3aja4 [IOCTaBJICHHAs 3a/1a4a.
VK-1.4 BbIsgBisieT CUCTEMHBIE CBS3UM M OTHOILEHUS
MEX]y M3y4aeMbIMU SIBICHUSMH, MPOLIECCAMU W/HUIIH
00BEKTaMHU Ha OCHOBE MPUHATON MapagurMbl.
VYK-1.5 Ilpennaraer pemienue(s) 3aaayu, OLIEHHUBAET
JIOCTOMHCTBA U HEJOCTAaTKU (TEOpEeTHUYECKUE 3aaun),
IIPEUMYIIECTBA U PUCKH (ITPAKTUYECKHE 3a]Jaun).
YK-2 Cnocoben VK-2.1. VuyactByer B pa3paboTKe THPOEKTa,
OINPEEIATh KpYT | ONIPENENEHUN €ro KOHEYHOM LENIN, MCXOAsd U3
3a7lad B paMKax | JAEWCTBYIOIIMX IPABOBBIX HOPM
nocrasieHHoW 1nenu | YK-2.2. Pemaer nocraBieHHy0 nepes HUM
U BbIOMpATh | MOALENb  MpOeKTa,  4Yepe3  (opMyJIUpOBaHUE
ONTUMAJIbHBIE KOHKPETHBIX 3a/1a4.
CHOCOObI ux | YK-2.3. VuutbiBaeT npu pemieHuu IMOCTaBIEHHBIX
pELIEeHUs, UCXOAs W3 | 3a7ad  TPYNOBblE M  MaTepHUaJbHBIE  PECYPCHI,
JENCTBYIOINX OTpaHMYEHUs NpOeKTa - CPOKH, CTOMMOCTD,
IIPABOBBIX HOpM, | COAEpKaHHE.
MMEIOLIUXCSA VK-2.4. Peamn3yer BHYTpEHHHME W  BHEIIHHE
pecypcoB U | B3aUMOACUCTBUSI, NPEIYNpEeKIaeT M  pa3pelacT
OTrpaHHYEHUMN KOH(ITUKTHI
VYK-2.5. Bnageer HaBbikaMu paboThl OQOpPMIICHHS
JOKYMEHTAlUH, MyOJIUYHO MPECTABIAET Pe3yabTaThl
pelIeHNs KOHKPETHOM 3a/1aul IIPOEKTa WM MPOEKTa B
L[EJIOM
OIIK-1 Crniocoben OIIK-1.1 Hcnonp3yer OCHOBHBIE 3aKOHBI
PUMEHSITh €CTECTBEHHOHAYYHBIX JUCIUILINH B




€CTECTBEHHOHAYYHBI
e "
OOLIEMH)KEHEPHbIE
3HaHWA, METO/IbI
MaTeMaTH4eCKOTO
aHaIM3a u
MOJICIIMPOBAHMS,
TEOPETHYECKOTO |
AKCIEPUMEHTATBHOT
O HCCIICIOBaHUS B
npohecCHOHATLHOM
JeATEIILHOCTH.

npoeCcCUOHATLHON EATEIEHOCTH.

OIIK-1.2 Ilpumenser MeTOABI MaTEMATHYECKOTO
aHalM3a W MOJECIUPOBAHMS, TEOPETUUECKOro U
AKCTIICPUMEHTAIBHOTO UCCIIECIOBAHUSI.

OIIK-1.3 Omnpenenger BO3MOXXHOCTU NPUMEHEHUS
OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JTHCIUILIAH
M METOJOB  MaTeMaTHMYCCKOTrO  aHaiau3a  JUIs
MTOCTAaHOBKM M PEIICHUS KOHKPETHBIX MPUKIIAIHBIX
3aja4.

OIIK-1.4 Hcnonp3yer MaTeMaTUYECKHE METOIbI
0o0paboTKM, aHalM3a W CHUHTE3a Pe3yJbTaTOB
PO eCCUOHATBHBIX UCCIICTOBAHUM.

OIIK-1.5. TlpumMeHsieT Moa0KeHHe 3aKOHA U METO/IbI B
00J1aCTH €CTECTBEHHBIX HAYK M MAaTEMAaTHKH

OIIK-1.6 Anamm3upyer 3amaud NpodecCHOHAIbHOU
JIEeITEIbHOCTH Ha OCHOBE IIOJIOXKEHHH, 3aKOHOB U

METOJOB B
MaTEMaTHKH.

o0iacTu

C€CTCCTBCHHBIX

HayK H

3. Onucanue JIAHAPYEMBbIX Pe3yJbTaTOB 00y4YeHH 10 JUCHHUILINHE

3.1. Onucanue ILIAHHPYEMBIX Pe3VJbTATOB 00VUYEHHS IO JUCIHIIINHE

[Inanupyemble pe3ynbTaThl OOyY€HHs IO JUCHMIUIMHE IPEICTaBICHbl NECKPUIITOPaMU
(3HaHUS, yMEHUS, HABBIKH).

Jdeckpunropsi 3Hatb Ymersn Baaners
10 JUCUMILJIMHE
Ko
1 VK-1
KOMIIETeHIIHU

-OCHOBHBIE TIOHATHS
anreOpel U TEOMETPUN;

CXOOUMOCTH YHUCIIOBBIX U

- peuaTh 3aJa4M 1Mo
TEOpUU IPEJEIIOB

3a/1a4;

- HaBBIKAMU PELICHUS
CHUCTEM JIMHEWHBIX

- 6a30BbIC MOHATUS IIOCJIEIOBATEILHOCTEN | YPABHEHMI;
TEOPUH u QyHKIUI; - HaBBIKaMU
MaTeMaTU4eCKOoro - IPUMEHATh BBIYMCIICHUS
aHanu3a QyHKUIM; MaTeMaTHYECKUE IIPOU3BOJHBIX U
- OCHOBHBIE IIPU3HAKHU METOBI IIPU PELICHUHA | UHTErPajoB;

- HaBbIKaMH PCUICHUA

(GYHKIMOHATBHBIX - IPUMEHSATh TUIOBBIX 3aj1ad,

PAIOB; MaTeMaTH4eCKHe UCHONb3Ys

- OCHOBHBIE METOBI MOJIETHN METO/IBI

MHTETPUPOBAHUS npodeccnoHambHbIX b depeHIaTbHOTO U

GbyHKIMH; 3ajau; MHTETPaIbHOIO

- peleHne JIMHEWHbIX - UHTEPNPETUPOBATH HCYHCIICHUS;

YPaBHEHUI; MOJTyYeHHbIE - HaBBIKAMHU
pe3yNbTaThl U YMETh UX | IPAKTHYECKOTO
MPUMEHSTH UX B MCIIOJIb30BaHUs
npodeccroHanbHOM MaTeMaTH4eCKOro
NESATENBHOCTH; anmapara

MaTeMaTH4eCcKOro

AHAJIM3a JJId pCHICHU




KOHKPCTHBIX 3a/1a4 B

npo¢eCCHOHATBHON
JIESITEJIbHOCTH.
Kox VK-2
KOMIETEHIIUH
- 33Jayd M IeJU | - IUIAaHUPOBATh MPOEKT C | - HaBbIKaMU
Pa3HOO0Pa3HBIX Y4ETOM JEHCTBYIOLIUX | MPEICTABICHUS
MPABOBBIX IPOEKTOB U | MPAaBOBBIX HOPM PE3yJIbTaTOB MPOEKTOB
CUTYaIlui, CBSI3b MEXKIY | - IPUMEHATh OCHOBHBIC | - criocobamu
HUMH, CTIOCOOBI pelieHusl | aAIMUHUCTPATUBHO- KOPPEKTUPOBAHUS
" OKHJIaeMbIe | IPABOBbIC  KATETOPHH, | 33734, BO3MOXXHOCTSIMHU
PE3yNIbTaThI Pa3HOBUAHOCTH, POPMBI | UX WCIOJIb30BaHUS,
- (dbopMyIIMpOBaTh | U TEOPUU COBEPIICHCTBOBAHUS
OCHOBHBIE MPAaBOBbIC | - TMPUMEHATH 3HAHUS | - HaBbIKaMU
MTOHSTHSI, KATETOPUH OCHOB TpaBa BO BPEMsl | HCIIOJIb30BAHHUS
- pacro3HaBarh | IePeroBOPOB, MPAaBOBBIX 3HAHUU B
IIPaBOBYIO OCHOBY | COBELIaHUN cdepe MIOMCKa,
pa3HbIX BUJIOB | - BBIJICTIATH | MOJTYYECHUS u
JeSITEIbHOCTH 0COOEHHOCTHU HCIIOJIb30BaHUs
- aHAJIM3UPOBATH | MPABOBOTO uH(popManuu
MPABOBYIO  CHENU(DUKY | PETyTUPOBaAHUS - HaBBIKAMHU aHAU3a
Pa3IUYHBIX COIHUANBHBIX | MACCOBOU rocy/1IapCTBEHHON
IIPOLIECCOB KOMMYHHUKAIIH ¥ | IOJUTHKKA B o0nacTu
- BIOUpaTh cnenuuKy  JIeIOBBIX | GOPMUPOBAHUS u
a/IeKBaTHYIO 3aja4aM | KOMMYHUKaIUi B | UCTIOJIB30BAHUS
MIPaBOBYIO (dbopMy | BUpTYyalIbHOII cpenie MH(OPMALIMOHHBIX
yOpaBieHUsT B JIOOBIX pECypcoB M IPaBOBOTO
cdepax AeaTeTbHOCTH pexuMa
JIOKYMEHTHUPOBaHHOMN
uHpopMauu
Koz ONK-1
KOMIETEeHI[UH
- OCHOBBI MAaTeMaTHKH, | - pemaTh CTaHJapTHHIC | - HaBBIKaMHU
buzukw, npodeccuoHanbHbIe TEOPETUYECKOTO u
BBIYHCITUTEIILHOMN 3aJaui C IPUMEHEHHUEM | SKCIIEPUMEHTAILHOTO
TEXHUKHU U | €CTeCTBEHHOHAYYHBIX W | UCCIICIOBAHMUS
MPOrPAMMHUPOBAHHS; 0OIIIENHKEHEPHBIX 00BEKTOB
- 3aKOHBI W METOABl B | 3HAHUIA, METO/I0B | MpodhecCHOHaIbHON
o0JacTh  €CTEeCTBEHHBIX | MATEMaTHYECKOTO JIeSITCIIBHOCTH;
HayK ¥ MaTeMaTHKU; aHanm3a U | - HaBbIKAMH aHalH3a
- 3aJa4M | MOJIETTUPOBAHUS; 3aja4
npodeccuoHaTbHON - IPUMEHSTH | TPo(dhecCHOHATBEHOM
NeSITeIbHOCTH, 3aKOHOB U | TIOJIOKEHUSI 3aKOHOB U | JESITEIbHOCTH.

METONOB B  o0jactu
€CTECTBCHHBIX HAayK |
MaTEMAaTHKU;

METOAOB B 00Jlactu
€CTECTBCHHBIX HAyK H
MaTeMAaTHKU;

4. MecTo AMCHHMILUINHBI (MOYJI5) B CTPYKTYpe 00pa3oBaTe/1bHOM MPOrpaMMbl
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MeToab», «JluddepeHnnansapie ypaBHCHUS Y.

B pamkax ocBoeHHsI mporpaMMbl OakajaBpuaTa BBITYCKHHUKU TOTOBSTCS K PEUICHUIO 33134
npopeCCUOHATBHON ~ JAEATEJIBHOCTH  CIEAYIOUIMX  THIIOB! HAy4YHO-HUCCIIEI0BATENIbCKUM,
IIPOU3BOJCTBEHHO-TEXHOJIOIMYECKUI, OPraHU3allMOHHO-YIIPABICHYECKHM, IPOCKTHBIN.

[Tpodwiie (HampaBIEHHOCTb) MPOrpaMMbl YCTAHOBJIEHA IyTEM €€ OpHEHTaluu Ha cdepy
npoeCCUOHATLHON JIeATENFHOCTH BBITYCKHUKOB: MH(pOpMaIMOHHBIE TEXHOJIOTMU U OoJblIne

JaHHbIE

5. O0beM qTUCHUILIHHBI

Dopmul 00yuenusn
Buowt yueonoit pabomot
Ouno-3aounasn
OO011asi TPYA0€MKOCTh: 3a4€THBIC €IMHHITBI/YaChl 4/144
KonTakTHas padora:
3aHATHA JIEKIUOHHOI'O TUIIA 28
3aHsTHUsI CEMUHAPCKOrO TUIIA 12
[TpoMexxyTouHas aTTecTalus: 3a4eT ¢ OLeHKOM 0,15
CamocrositenbHas padora (CPC) 103.85

6. Conep:kaHue AUCHUILIMHBI (MOAYJs), CTPYKTYPHMPOBAHHOE 10 TeMaM / pa3jejaM C
YKa3aHHEM OTBEJE€HHOI0 HAa HHUX KOJHMYECTBA aAKAJeMHYECKHX YacOB M BH/I0B Y4YeOHBIX

3aHATHA

6.1. PacnpenejieHue 4acoB 1o pa3jieamM/TeMaM W BHIaM PadoThl

6.1.1. Ouno-3aounasn popma ooyuenusn

Buabl yuedHoii padortsl (B yacax)

KonrakTHas pabGora
Ne 3anarus
/ P / 3 Camocr
n azaeJr/Tema JEKIIMOHHOT0 AHSITHSI CEMHHAPCKOTO THHA | o
I THIIA ast
Jlexyuu |Hnoie Ilpaxmu | Cemuna | Jlabopa | Hnuvie pabora
yueOnvie | ueckue pul mopnvle
3AHAMUA 3AHAMUA pa6ombl
1. Matpuut 3 1 10
o | Ompenemurens 3 1 10
3 Panr matpuist 3 1 10
4 JIuHeiHbIe onepaTopel 3 1 10
5 CucTeMbl THHEHHBIX 3 1 10
" | ypaBHeHui
YpaBHeHHUS INIOCKOCTU U
6. | >basHe 3 1 15
MPSAMOM B TPOCTPAHCTBE
DIEMEHThI BEKTOPHOM
7. P 3 2 15
anreopsl
OJIEMEHTHI
8. | aHanMTHYECKOM 3 2 15
T€OMETPUHU




IIpuMeHeHne 371€MEHTOB
9. | nuHEelHOM anreOphl B 4 2 8,85
HSKOHOMHUKE
IIpomeskyTounas 015
aTTrecTranus ’
Hroro 28 12 103,8
5

6.2 IIporpamMma IMCHMILVIMHBI, CTPYKTYPUPOBAHHAA 10 TeMaM / pa3jiesaam
6.2.1 Cooepicanue nekuuonnozo Kypca

Ne Haumenosanue

n/n Tembl (pa3aeia) CoaeprxaHue JIEKIIHOHHOTO 3aHATHUS

AUCHHUILIMHBI

1. Martpurbt Martpuupl. Onepanuu Hag Matpuamu. YacTHbIe BUABI MAaTPHIL.

OOpatHas MaTpHIla U €€ BEIYUCICHHE.
OneMeHTapHble  TpeoOpazoBanust  matpuil.  OOpaTUMOCTh
JJIEMEHTapHbIX MpeoOpa3zoBanuid. IlpuBenenue maTpul K
CTYIIEHYaTOMYy BHJY JJIEMEHTAapHbIMU IpeoOpa3oBaHUSIMHU.
Cymma MaTpull. YMHOXKEHHE MaTpULbl Ha ynciio. [Iponssenenue
MaTpull. MaTpuyHasi 3amnuch cucTteMbl ypaBHeHMM. CBoiicTBa
apudmMeTHuecKkux omnepauMid Haa Matpuuamu. OOpaTHas
Marpunia. Iloctpoenne 00paTHOW MaTPHIlBl AJIEMEHTAPHBIMU
npeoOpa3oBaHUsIMU. XapaKTePUCTUUECKUE YPABHEHHSI MATPULIBI.

2. Onpenenurens Onpenenurenu. Onpexaenutens n-ro nopsaka. CpoiicTBa
onpenenureneil. MuHOpbl U aireOpanyeckue JOMOJIHEHHS.
Teopema Jlannaca. BeruucieHne OnpenenuTens pasiiokEeHUEM
110 CTPOKE MJIH CTOJIONY.

3. Panr matpuiel Onpenenenue paHra marpuipl. Teopema O paHre MaTpHIBL.
HMHBapraHTHOCTh paHTra MaTPUIIbl OTHOCUTEIBHO JIEMEHTAaPHbIX
npeoOpa3oBaHuil.

4. | Cuctembl JsuHEHHBIX | OCHOBHbIE  TMOHATUS W ONpEeNieHus.  DJIeMEeHTapHbIe

ypaBHEHUH npeoOpa3oBaHusl CHCTEM JIMHEHHbIX ypaBHeHu#. IIpaBuio
Kpamepa. Meron T'aycca. Meron Xoppana-I'aycca. Merog
3einens. MaTpuuHas 3alUCh CUCTEMBI JIMHEHHBIX YpaBHEHHIA.
Pemenne mMaTpuyHbIX ypaBHeHUH. Meron oOpaTHON MaTpHIIbL.
ITpocTpaHCTBO peHIEHMM CHUCTEMBI JIMHEWHBIX OJHOPOAHBIX
ypaBHeHU. DyHAaMEHTAIbHAsA CUCTEMa perieHuil. BektopHas
3allACh CUCTEMBI JIMHEHHBIX ypaBHeHMiIl. Teopema Kponekepa-
Kanemnnu. CTpykTypa MHOXKECTBA PEIICHHN CUCTEMBI JIMHEHHBIX
HEOJIHOPOJHBIX YPABHEHHUH.
5. | DrneMeHTsI BektopHuble  mpoctpancTBa.  OmpeneneHue  BEKTOPHOTO
MaTpPUYHOTIO aHaJIU3a | IPOCTPAHCTBA. [Ipumepsr BEKTOPHBIX IIPOCTPAHCTB.
[ToampocTpaHcTBO, KpUTEpUM MOANpPOCTpaHCTBa. JIMHEHHast
3aBUCUMOCTb  BEKTOpoB. basuc. Koopaunatel  BekTOpa.
PasmepHocTh BekTOpHOrO mpocTpaHcTBa. [IpsMoyronbHas

CcUCTEeMa KOOpAMHAT Ha IJIOCKOCTH. EBKIIMIOBBI IPOCTPaHCTBA.
HepasenctBo Komu-byHsAKoBCKOrO.




JIunelinble oneparopsl. JIMHEMHBIE OIEPAaTOPbl U UX MAaTPHULBI.
Onpenenenrie W nOpumepsl. Omneparuyd  HaJl  JUHEUHBIMHA
orneparopami. [IpeoOpazoBaHme MaTPUIIbl TUHEWHOTO OTIIepaToOpa
npu nepexoae K HoBoMy Oasucy. IlogoOHble MaTpHLb.
CoOcTBeHHBIE BEKTOPHl M COOCTBEHHBIC 3HAYCHUS JTMHEHHBIX
OIIEpaTOpOB. XapakTepUCTUYECKUI MHOTOYJICH, ero
MHBapUAHTHOCTh OTHOCHUTENILHO BbIOOpa Oasuca.

Paccrosanue Mmexny Ttoukamu. /[leneHume oTpeska B JaHHOM
oTHOWIEHHU. Bektopel. PaBeHctBo BekTOpoB. Koopaunats!
BeKTOpa. Cli0’keHnEe BEKTOPOB. Y MHOXKCHHME BEKTOpAa Ha YHCIIO.
Pa3noxeHne BekTOpa IJIOCKOCTH IO JBYM HEKOJJIMHEAPHBIM
BEKTOPaM. CkansipHoe IIPOU3BEICHUE BEKTOPOB.
IIpeoOpa3oBanre KOOpAWMHAT TOYKM IIPU 3aMEHE CHUCTEMBI
KoopAuHat. PasnokeHue BEKTOpa IO TPEM HEKOMILJIaHAPHBIM
BekTopam. OpToroHanpHBIA Oasuc. PasnokeHue BekTOpa IO
opToroHasibHoMy 6azucy. IIpouecc oproroHaau3anuy.
BekropHoe IIPOU3BE/ICHNE BEKTOPOB. CwmemanHoe
nmpousBeneHue BeKTOpoB. IIpocreiimme cCieacTBUS aKCHOM
JUHEHHOro mpocrpaHcTBa. [loanpocTpaHCTBO — JIMHEWHOIO
npocrpancTBa. IIpocrelimme cBONCTBA JIMHEHHO 3aBHCHMBIX
BeKTOpoB. ba3uc u koopauHatel BekTOpoB. CylecTBOBaHUE
0a3uca  KOHEYHOMEPHOIO0  IpPOCTpaHCTBAa.  Pa3MepHOCThH
JIMHEHHOT 0 IPOCTPAHCTBA.

YpaBHEHUE JIMHUM. YPaBHEHUs IUIOCKOCTA U NPSIMOM B
npocTtpaHcTBe. Paznmuunple (QOpPMBI ypaBHEHHUS IUIOCKOCTH H
YPaBHEHHUs IPSIMOM B IPOCTPAHCTBE. YTOJI MEXY IIIOCKOCTSIMHU.
Yrosm Mexay HpSAMBIMU. YTOJ MEXAY HPSIMOU MU INIOCKOCTBIO.
VYcnoBus napamieabHOCTH BEKTOPA U III0CKOCTH. PaccTostHue ot
TOYKU 10 IpsAMOM. I'eOMeTpUYEeCKUil CMBICI 3HAKA TpEeX4dsIeHa
Ax+By+C. T'eomeTpuueckuii CMBICI 3HaKa MHOIOYJICHA
Ax+By+Cz+D. BsaumHoe pacrnonoxeHue JABYX U  Tpex
IJIOCKOCTEHW. B3auMHOE pacrnoyioKeHue MpsMON U IUIOCKOCTH,
JBYX TPSIMBIX.

Kpussie BTOporo nopsjaka. maurnc, runepoona, napadona. Mx
ONpENEICHUsI, T€OMETPUYECKHE CBOMCTBA M KAaHOHUYECKHE
YpaBHEHU.

Ucnions3zoBanne anredOpbl Matpuil. Mcmonap3oBaHHE CHUCTEM
JUHEHHBIX anredpandeckux ypaBHeHUil. Mopnens JleoHTheBa
MHOTOOTpacieBOil ~ SKOHOMUKM  (OaJlaHCOBBIM  aHaIu3).
DKOHOMMKO-MaTeMaTH4eCKast MOJIETb MEXOTpPaciIEBOTO
Oamanca. IlpumeHeHue OamaHCOBOTO METOJa B  aHAJM3E
DKOHOMHYECKUX IOKa3zarene. JIMHelHas MOJenb TOProBIH.
CtpyKTypHasi MaTpHiia TOProBJIH.

Cooeporcanue npakmuyeckux 3aHAMu

6. | JIuneitHble onepaTopbl

7. | DneMeHThl BEKTOPHOMU
anreopsl

8. | DineMeHTsI
AHAJIMTUYECKOMN
r€OMETpUHU

9. | Ilpumenenune
JJIEMEHTOB JIMHEWHOU
anredpel B 5KOHOMUKE

6.2.2
\ Ne \ HaumeHoBaHue TEMBbI

‘ Coaep:xaHue NPaAaKTHYECKOI0 3aHATHSA




n/n

(pa3nena) TUCHHUILINHBI

Marpuiisi

Marpunpl. Onepauuu Hajx maTpuuamu. YacTHble BHUABI
Matpul. OOpaTHas MaTpULA U €€ BBIYUCIICHHE.
DOnemeHTapHble TpeoOpazoBaHusi wmarpull. OOpaTUMOCTb
JJIEMEHTApHBIX TpeoOpa3zoBanuid. llpuBenenne wmarpui K
CTYIIEHYaTOMYy BHUAY SJIEMEHTApHBIMU IMpeoOpa3zoBaHUSIMHU.
Cymma wMarpul. VYMHOXKEHHME MATpUIBl Ha  YHCIO.
[IpousBenenne wmatpun. MarpuyHas 3amuch  CHUCTEMBI
ypaBHeHuid. CBoiicTBa apu]MeTHUECKUX oOnepauuii Haj
Marpuniamu. OOpartnHas wmatpuna. Iloctpoenue oOpaTHOM
MaTpPHULIbI 3JIEMEHTapHBIMU npeoOpa3oBaHUSMH.
XapakTepuCTUYECKHE YPABHEHUS MATPULIBI

Ornpenenurens

Boruncnenue onpenenurenceil paszioKEHUEM 110 dJIEMEHTaM
CTPOKHU WJIM CTOJIONA U MPUBEICHUEM K TPEYTOJIbHOMY BUIY.
Hcnosib30BaHnE CBOKCTB ONPENCIIUTEIIECH.

Panr matpuiist

Onpenenenne paHra Matpuupl. Teopema 0 paHre MaTpULBIL.
NuBapuanTHOCTD paHra MaTpHULIbI OTHOCHUTEIJILHO
AJIEMEHTAPHBIX MPE0oOPa30BAHMIA.

CucreMsl JIMHEHHBIX

ypaBHEHUH

PemeHne JMHEHHBIX MaTpPUYHBIX ypaBHEHMW. Pemnienue
CUCTEM JIMHEHWHBIX YypaBHeHUH 1o mpaBuwity Kpawmepa.
Pemenne cucrem JIMHEHHBIX ypaBHEHHH MeTonoM l'aycca.
Pemenne cuctem nMHEHHBIX ypaBHEHUN MeTonoM JKopraHa-
l'aycca. Pemienue cucremM JIMHEWHBIX YpaBHEHUW METOJIOM
3einens. Penienne cucteM JMHEMHBIX YpPaBHEHHUN METOJOM
oOpaTtHo#l Matpulibl. CTpyKTypa OOIIEro pemeHust CuCTEMbI
JIMHENHBIX YPAaBHEHUH.

DJIEMEHTHI
aHanu3a

MaTpU4YHOTO

BekropHble npocTpaHCTBa M NOANPOCTpaHcTBa. [Ipumepsl
MPOCTPAHCTB M MOJAIPOCTPAHCTB, HAXOXKACHHE  UX
pa3mepHocTei. [IpoBepka IMHEHHON 3aBUCUMOCTH BEKTOPOB.
Haxoxxnenue 6a3uca 1 paHra CUCTEMbI BEKTOPOB, KOOPAUHAT
BEKTOpa B JJaHHOM Oa3uce. Marpuia nepexoja OT OJHOTO
6a3uca k gpyromy. IIpeoOpasoBaHue KOOpAMHAT IIpH
M3MEHEHUH Oa3uca.

JInnelnHbIe onepaTophl

[Ipumepsl  NMHEHHBIX W HEJIMHEMHBIX  ONEPATOPOB.
Haxoxnenue MAaTPHIIBI JINHEMHOTO omneparopa.
[Ipeobpa3oBaHue MaTpuIlbl oOmeparopa TMpH H3MEHEHUU
0asuca. Haxoxnenre coOCTBEHHBIX 3HAYECHUI M COOCTBEHHBIX

BCKTOPOB JIMHEHHOTO oreparopa.

DneMeHTbI
anreOpbl

BEKTOPHOU

[IpuMepsl €BKIMAOBBIX MPOCTPAHCTB M OPTOTOHAIBHBIX
6a31coB B HuX. Pa3nokeHus 1Mo OpTOroHaJbHOMY Oa3ucy.
[Iponiecc OpTOroHaNIM3aluy CUCTEMBI BEKTOPOB.

OIeMEHTHl AHATUTUYECKOH

reOMETPUH

VpaBHEeHUs] JMHUA Ha IIJIOCKOCTH: SIBHBIE, HESIBHBIE,
napamerpuueckue. Knaccudukanus nuuauii. Paznuynasie BUIbI
ypaBHEHUN TPSAMON Ha TUIOCKOCTH: 00IIee, KaHOHUYECKHUE,
napaMmeTpu4ecKue, ¢ yrIIOBBIM K03 PHUIHeHTOM.

Jluauu BTOpOTO TMOpSAKA: AJUMIC, TunepOona, mapabona,
napa npsmeix. [loctpoenue nuHUI BTOpOro nopsijika.
[InmockocTe ¥ mpsMast B IMPOCTPaHCTBE. AHAIW3 B3aUMHOTO
pacIoJIOKEHUs MPSAMBIX U IJIOCKOCTEN MO WX YPAaBHEHUSIM.

[IpumeHenne
JIMHENHON

3JIEMEHTOB
anreOpsl B

Monens JleonTreBa MHOTOOTPACIIEBOM SKOHOMHUKU
(6amaHCOBBIN aHAIN3). DKOHOMHUKO-MaTEMaTHYECKasi MOJIETb




O9KOHOMMKCEC

MexoTpaciieBoro oananca. [Ipumenenue 6anancoBoro MeToaa
B aHaJIN3€ DKOHOMHYECKUX MOKasareied. JImHelHas Moaein
Toprosiau. CTpyKTypHasi MaTpUlia TOPrOBJIH.

6.2.3 Codeporcanue camocmosamenvHoil padonot

Ne
n/n

HanmeHOBaHHE TEMBI
(pa3nesia) QM CHUIINHbI

Conep:xkaHue caMOCTOSITEILHOM PadoOThI

1.

Marpuiisl

Martpunel. Onepauuu Haja Marpuliamu. YacTHbIE BUIBI
MaTpuil. OOpaTHas MaTpuIa U €€ BEIYHCIICHHE.
DneMeHTapHbIE npeoOpa3oBaHus MaTpHIl.
O6patumMocThb 3JIeMEHTapHBIX peoOpa3oBaHU.
[IpuBenenue MaTpuIl K CTYIIEHYAaTOMY BUJTY
AJIeMEHTapHbBIMU  TpeoOpa3oBanusmMu. CyMma MaTpuil.
YMHOKEeHMe Matpulibl Ha yucio. [IpousBenenne maTpuu.
MarpuuHas 3amuch CHCTEMbl YypaBHeHUU. (CBoiicTBa
apudmernueckux omepanuii Hang marpumamu. OOparHas
MaTpHIIa. [Toctpoenue oOpatHOI MaTpPHUILIbI
AJIEMEHTapHBIMU peoOpa3oBaHUSMH.
XapakTepuCcTUYeCKUE YPaBHEHHsI MATPHIIBL.

Ornpenenurens

Omnpenenurenu. Onpexaenurens n-ro mopsigka. CpoiicTBa
ompezaenuTeneii. MUHOPHI U anreOpanyecKkue JAONOTHEHUS.
Teopema Jlannaca. Beruucnenune ONPEEITUTEIIS
pa3JI0KEHUEM 10 CTPOKE WJIH CTOJIOILY.

Panr maTpuubt

Onpenenenue paHra MaTpuipl. TeopemMa 0 paHre MaTpULIbL.
WHBapuaHTHOCTh ~ paHra  MaTpuilbl  OTHOCHUTEJIBHO
DIIEMEHTAPHBIX TPeoOpa30BaHUil.

CucreMnl JIMHEHHBIX
ypaBHEHUI

OcCHOBHBIE TNIOHATHS M ONpPENENIECHUsA. OJIEMEHTapHBIC
peoOpa3oBaHus CUCTEM JMHEHHBIX ypaBHeHHH. [IpaBuio
Kpamepa. Metop I'aycca. Meton XKopaana-I'aycca. Meron
3eitnens. MarpuuHas 3amuch  CUCTEMBI  JIMHEWHBIX
ypaBHeHul. Pemenue MaTpuuHbIX YypaBHEHMU. Meron
obpatHoit Mmartpuibl. [IpocTpaHCTBO pelIeHUN CHUCTEMBI
JUHENHBIX OJHOPOAHBIX YypaBHeHMH. (DyHnameHTanbHas
cucreMa penieHui. BekTopHas 3anmch CUCTEMBI JIMHEHHBIX
ypaBHeHui. Teopema Kponekepa-Kanemmm. Crpykrypa
MHO’KECTBA PELIEHUN CUCTEMbI JIMHEUHBIX HEOJAHOPOIHBIX
YpaBHEHUM.

DNIeMEeHThI MaTpUYHOTO
aHanmm3a

Bektopasle mnpoctpaHcTBa. OrmpeneneHue BEKTOPHOTO
npocrpaHcTBa.  IIpuMepel  BEKTOPHBIX — IPOCTPAHCTB.
ITognpocTpaHCTBO, KpUTEpUi MOAIIPOCTPAHCTBA.
JIuneitnas 3aBucuMocTb BeKTOpoB. baszuc. Koopaunatsl
BeKTOpa. Pa3MepHOCTP  BEKTOPHOIO  NPOCTPAHCTBA.
IIpsMoyronbHas CcuUCTEMa KOOPAMHAT HA IIJIOCKOCTH.
EBxmmnoBel  mpoctpancTBa.  Hepasenctso — Komm-
byHsIKOBCKOTO.

JIunelinble onepaTopbl

JIunelinble omneparopsl. JIMHeEWHbIE omepatopel U HX
Marpuipl. Onpezaenenue u npumepbl. Onepanuu  Haj
JUHEHHBIMU omepaTtopamu. llpeoOpa3oBaHue MaTpHIIbI
JUHEHHOro orneparopa IpH Iepexojie K HOBOMY Oasucy.
[Tono6uble  marpunbl.  CoOOCTBEHHBIE  BEKTOPHl |




COOCTBEHHBIE 3HAYCHUSA JIMHENHBIX OIIEpaTopOB.
XapakTepuCTUUYECKUM MHOTOYIEH, €ro HMHBAPUAHTHOCTH
OTHOCHTEJILHO BbIOOpa Oa3uca.

DJIEMEHTEI
anreOpbl

BEKTOPHOI

Paccrosanue Mexny Toukamu. JleneHue oTpe3ka B JaHHOM
oTHOLIEHUU. BekTopel. PaBeHcTBO BekTOpOB. KoopauHaTel
BeKkTOpa. CIlI0)KEHHE BEKTOPOB. YMHOXXEHHME BEKTOpa Ha
yucno. Pa3nokeHne BeKTOpa IUIOCKOCTH 1O  JABYM
HEKOJUIMHEApHbIM BeKkTOopaM. CKalsipHOE IPOU3BEICHUE
BeKTOpoB. [IpeoOpazoBaHre KOOPAUHAT TOUKU MPH 3aMEHE
CUCTEMBI KOOpAMHAT. Pa3jokeHne BEKTOpa IO TpeEM
HEKOMIUIAaHAapHBbIM  BekTOopaM. OpToroHaibHbIl  0Oa3uc.
PaznoxeHue BekTopa 10 OpPTOrOHAIBHOMY Oa3ucy.
IIpouecc oproronaiusanuu.

BekropHoe  mpousBeneHue — BeKTOpoB.  CMelIaHHOE
Mpou3BeJeHUE BEKTOpPOB. [Ipocreiiline clieIcTBUS aKCHOM
JUHENMHOro mpocTtpaHcTBa. [loAnpocTpaHCTBO JIMHEWHOTO
MPOCTPAHCTBA. [Ipocreiimme CBOICTBa JIMHENHO
3aBHCHMBIX BEKTOpOB. ba3suc M KOOpAMHATBI BEKTOPOB.
CymectBoBaHue 0a3nca KOHEYHOMEPHOI'O IPOCTPAHCTBA.
Pa3MepHOCTh TMHEMHOIO IPOCTPAHCTBA.

TCoOMCTpUH

DJIEMEHTHl AHAITUTAYECKON

VYpaBHEHME JIMHMM. YPAaBHEHMS IUIOCKOCTH WM NPSAMOU B
npoctpaHcTBe. Paznuunblie popMbl ypaBHEHHUS INIOCKOCTH U
YpPaBHEHUs MPSIMOM B IPOCTPAHCTBE. YTOI MEXKIY
IUIOCKOCTSAMHU. YTOI MEXIy MPAMBIMH. YTOI MEXIy
IIPSAMOM U INIOCKOCTBIO. Y CIIOBUS NTAPAJLIEIIbHOCTH BEKTOPA
U IIockoctu. PaccrosHMe OT TOYKM 1O NPAMOM.
['eomerpuueckuii cmpicn 3Haka TpexwieHa Ax+By+C.
I'eomeTpuueckuit CMBICTI 3HaKa MHOTOYJICHA
Ax+By+Cz+D. BzauMHOe pacnojio)keHuEe ABYX U Tpex
IJIOCKOCTEH. B3auMHOE  pacmosioKeHHE TpsIMOU U
IIJIOCKOCTH, IBYX MPSAMBIX.

Kpussie BTOporo nopsaka. Diimic, runepbona, mapadoa.
Nx  onpeneneHus, TeOMETPUYECKHME  CBOMCTBA W
KAaHOHUYECKHE YPABHEHHUS.

IIpumeHeHne
JIMHENHON
SKOHOMUKE

3IIEMEHTOB
anreOpsl B

Hcnonp3oBanue anredpbl Matpull. Mcnonp3oBaHue cUCTEM
JUHEHHBIX  anreOpanyeckux  ypaBHeHMH.  Mogenb
JleoHThEBa MHOTOOTpacieBONl 3KOHOMHUKU (0amaHCOBBIN
aHanu3). OKOHOMMKO-MaTeMaTH4eCKasl MOJIETb
MexoTpacieBoro Oamanca. [IpumeHeHue OalaHCOBOTO
METO/Ia B aHAJIN3€ DKOHOMUYECKUX NOKa3aTenel. JInnennas
Mojiedb TOproBin. CTpyKTYpHasi MaTpHIla TOPrOBJIH.

7. Tekymmii KOHTPOJb MO JUCHUILIUHE (MOAYJII0) B pAMKAaX YUeOHBIX 3aHATHI
B pamkax Tekymero KOHTpOJIS IMPENOJaBaTeslb CaMOCTOSATEIIBHO MOXET IPOBOAUTH
CJIEIYIOIINE MEPOIIPHUITHS:

Ne KonTposmmpyembie pa3aeibl
HanmeHoBaHMe OLIECHOYHOIO CPeACTBA
n/n (TembI)
1 Marpuiis Omnpoc, poOJIEMHO-aHATUTUYECKOE 3aJlaHHE,
' TECTUPOBAHHUE.
9 Ompenenurens Ompoc, MpoOJIEMHO-aHATUTUYECKOE 3a/1aHKe,
' TECTUPOBAHHUE.




3 Panr matpurist Omnpoc, npoOJeMHO-aHAIUTUYECKOE  3a/laHHe,
TECTUPOBAHUE.

4 CucreMpl TMHENHBIX YpaBHEHUN Omnpoc, IpO0JIEMHO-aHATTUTHYECKOE 3a/1aHue,
TECTUPOBAHUE.

5 DneMeHThl MaTpuyHoro ananuza | Ompoc, poOJIEMHO-aHAIUTUYECKOE 3a/1aHue,
TECTUPOBAHUE.

6. Jluneiinplie orepaTopbl Ormpoc, poOJIEMHO-aHAIIUTUYECKOE 3a/1aHue,
TECTUPOBAHUE.

7 DNeMEeHTHI BEKTOPHOU anreOpsl Ormpoc, poOJIEMHO-aHAIIUTUYECKOE 3a/1aHue,
TECTUPOBAHUE.

8 DneMEeHTHl aHATUTUYECKON Omnpoc, IpO0JIEMHO-aHATTUTHYECKOE 3aJlaHue,
reOMeTpUU TECTUPOBAHUE.

9 [IpumeneHue 1eMeHTOB Ompoc, npo0JIeMHO-aHATTUTHYECKOE  3aJjaHue,
' | nuHeWHOM anreOpsl B 9KOHOMUKE | TECTUPOBAHHE.

8. IlepeueHb OCHOBHOW M [ONOJHHUTEJbHOH y4eOHOH JIMTepaTypbl, HEOOXOAUMOI s
OCBOCHHUS TMCUMILUINHBI (MOYJIs1)

8.1. Ocnosenasn yueonas numepamypa

1. Bbpennmxuna, O. lO. JIuneiinas anredpa. B 2 gactsax. U.1 : yueOHO-MeTOMUECKOE TIocoOHe /
O. 10. bpennuxuna, A. M. lBneBa. — HoBocubupck : HoBocubupckuii rocy1apcTBeHHbII
TexHudeckuil yauepeuteT, 2025. — 80 ¢. — ISBN 978-5-7782-5366-7, 978-5-7782-5367-
4 (4.1). — Texer : anextponnslii / Hudposoii obpazoBatenbuslil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/156049.htmi

2. Toncromsros, C. H. Jluneitnas anre6pa u aHanuTH4Yeckas reoMeTpus : yuebHoe nocodue /
C. H. ToncronsitoB, 1. B. XKepnosckas. — benropos : bearopockuii rocynapcTBeHHbIN
texHonoruueckuit yauepcuteT um. B.I'. lllyxosa, 9bC ACB, 2024. — 95 ¢. — Teker :
anexTpouHsii // Lludposoit obpazoBarensubiit pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/156294.html

3. Ilwuroines, B. B. JIuneiinas anreopa u e€ mpuioxenus : yaeonuk / B. B. [I{urones. — Mocksa
. IIpomereit, 2024. — 151 c. — ISBN 978-5-00172-634-0. — TekcT : 37IEKTpPOHHBIH //
Hudposoit  obpazoparenvubii  pecypc IPR - SMART : [caitir]. —  URL:
https://www.iprbookshop.ru/153431.html

8.2. /lononnumenvhnan yuebnan numepamypa:

1. KaranaxxnoBa, W. H. Jluneitnas anrebpa : ydeOHO-mMeTomuueckoe mocobue / M. H.
KaranaxxnoBa. — KoMcomonbck-Ha-Amype : KoMcomonbckuii-Ha-AMype rocy1apcTBEHHbIN
yauBepcuteT, 2024. — 65 ¢. — ISBN 978-5-7765-1575-0. — TekcT : 31eKTpOHHBIN //
Hudposoit  oOpazoBarensHblii  pecypc IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/140649.html

2. boOwmera, T. H. JluneiHas anreOpa M aHATUTHYCCKAs TCOMETPHS | y4eOHO-METOIMYECKOEe
nocobue / T. H. boGwuieBa, JI. B. Kupbsrosa, T. H. TutoBa. — Mocka : MUCHU-MI'CY, A
I[n Ap Memua, ObC ACB, 2024. — 144 c. — ISBN 978-5-7264-3421-6. — Tekcr :
anekTpoHHbIH // Ludposoit obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/140483.html

3. IlInapesa, I'. B. Beicuias matematuka. JInneitnas anredpa : yaeOHO-METOUUECKOE TocoOme
(pekoMeHAalMKu 1O CaMOCTOSITENbHOMY H3ydeHuto aucuuruinasl) / I'. B. IllnapeBa. —


https://www.iprbookshop.ru/140649.html

Cumdepornons : YHUBEpPCUTET SKOHOMUKH W ympasienus, 2022. — 108 ¢. — Tekcr :
anekTpoHHbIH // Lludposoit obpazoBatenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128043.html

8.3. llepunoanueckue H3nanus
1. Bectauk MockoBckoro Yausepcurera. Marematuka, Mexannka (msu.su)

9. Ilepeyennb pecypcoB MH(GOPMAIMOHHO-TEJEKOMMYHHKANMOHHON ceTn ""UHTepHer"
(nasee - cerp "UHTepHeT'), HEOOXOAUMBIX /IJI5l OCBOCHHUSA IUCHUILINHBI (MOLYJIs1)

1. ®depepansubiii moptan «Poccuiickoe obpazoBanuey. http://www.edu.ru/

2. DIEKTPOHHO-OMOIMOTeUHAS cucrema «Hayunas JEKTPOHHAS oubmoTeka
eLIBRARY.RU» https://www.elibrary.ru /

3. DnextponHo-oubmmoreunas cucrema JIAHD https://e.lanbook.com/

4. DnexTpoHHO-0nOaHOTeuHas cuctema IPR BOOKS https://www.iprbookshop.ru/

10. MeToanueckue yKkazanus JJisi 00y4aromMXcs M0 OCBOCHHI0 TUCUMILIUHBI (MO1YJIs1)

VYcnemnHoe 0cBOEHUE JaHHOTO Kypca 0a3upyercs Ha pallOHAJIbHOM COYETAHMM HECKOJIbKUX
BUJIOB Y4eOHOIl eATeIbHOCTH — JICKIH, CEMUHAPCKUX 3aHSATUN, CAMOCTOSTENbHOIM paboThl. [Ipu
3TOM CaMOCTOATEIbHYIO PA0OTY CIEAYET pacCMaTPUBATh OJIHUM U3 IVIaBHBIX 3BEHbEB IIOJHOLIEHHOTO
BBICIIIEr0 00pa30oBaHMs, HA KOTOPYIO OTBOAUTCS 3HAYUTENbHASA YacTh Y4€OHOTO BPEMEHHU.

CamocrosTenpHas paboTa CTyIEHTOB CKJIaIbIBACTCS U3 CICTYIONNX COCTABIISIONIHX:

1. pabota ¢ OCHOBHOW W JOMOJHUTEIBHON JIUTEPaTypoil, ¢ MaTepualaMl HHTEPHETAa U
KOHCIIEKTaMH JICKITHIA;

2. BHeayOWTOpPHas TMOJArOTOBKA K KOHTPOJbHBIM paboTaM, BBINOJHEHUE JOKIIAJIOB,
pedepaToB U KypCOBBIX padoT;

3. BBINOJIHEHHUE CAMOCTOSTENbHBIX TPAKTHUECKUX padoT;

4. TOATOTOBKA K DK3aMEHaM (3a4eTaM) HEeTIOCPEJACTBEHHO Mepe]] HUMHU.

Jlnis mpaBUIIbHOM Opranu3anuy padoThl HEOOXOAUMO YUYUTHIBATh NMOPSIOK H3YUEHHs pa3iesioB
Kypca, HaXOJIAIIMUXCS B CTPOTOM JIOTMYECKOM mocaenoBaresbHocTh. [IoaTomy Xopouiee ycBoeHHe
OJIHOM 4acTH AMCLMIUIMHBI SIBISIETCA NPEANOCBUIKOW JJI YCHEIIHOIO Iepexoia K CIETYIOIIEH.
3ananusi, NpoOJeMHbIE BOMPOCHI, NMPEAIOKEHHBIE U1l U3YYEeHUS AUCLMILIMHBL, B TOM YUCIE U AJs
CaMOCTOSITEJIbHOTO BBIMTOJIHEHHSI, HOCAT MEXIUCIMILIMHAPHBIA XapakTep U 0a3upyroTcs, MpexJe
BCEro, Ha MPUYMHHO-CJIEICTBEHHBIX CBA3SIX MEXAY KOMIIOHEHTaMU OKpYXarollero Hac mupa. B
TEYEHUE CeMecTpa, HeOoOXOAMMO MOJArOTOBUTH pedeparbl (MPOEKThI) € HCIOJB30BAaHHEM
pPEKOMEHyeMO OCHOBHOM M JOTIOJIHUTENBHOM JIUTEpAaTypbl U cAaTh pedeparbl sl MPOBEPKU
IpenoaaBaTento. BaKHBIM COCTaBISIIOIIMM B M3YyYEHUM JAHHOTO Kypca SIBIISIETCS pELIEHUE
CUTYallMOHHBIX 3a7a4 U paboTa Haja NpoOJEeMHO-aHAIUTUYECKUMU 33aJJaHUSIMU, YTO IpeJIoiaraet
3HaHHME COOTBETCTBYIOIIEH HAyYHOW TEPMUHOJIOTHH U T. 1.

Jlns nmydiero 3amoMHMHaHMS MaTepuana IesIecoo0pa3sHO HMCMOJIb30BaTh WHIUBUAYaIbHbIE
0COOEHHOCTH M pa3Hble BUIBI MAMSATH: 3PUTEIBHYIO, CIYXOBYIO, aCCOLMATHUBHYIO. YCHEIIHOMY
3alIOMHUHAHUIO TakX e CMOCOOCTBYET MPUBEIEHUE SPKUX CBHUAETENBCTB M HAIJISIAHBIX NPUMEPOB.
VY4eOHbII MaTepua JOIKEH MOCTOSHHO TOBTOPATHCS U 3aKPETIATHCS.

[Tpu BBINOTHEHUU JTOKIA/I0B, TBOPUYECKUX, UH(DOPMALIMOHHBIX, UCCIEA0BATEIBCKUX POEKTOB
ocoboe BHUMaHUE cieyeT oOpalmarh Ha moA00p HCTOYHUKOB MH(OPMAIIMHM U METOAUKY PabOTHI C
HUMH.

Jis ycnenmHo c1aum 9K3aMeHa (3ayeTa) peKOMEeHyeTcst cOOII01aTh CleAyIONINe IpaBuia:

1. IloaroroBka K sK3aMeHY (3a4eTy) JOJKHA MPOBOJUTHCS CUCTEMAaTHUYECKH, B TEUEHUE BCETO
cemecrpa.

2. VHTEeHCHBHAs MTOJTOTOBKA JOJDKHA HAYAThCS HE MO3/IHEE, YeM 3a MECSI] 10 IK3aMeHa.


https://www.iprbookshop.ru/128043.html
http://vestnik.math.msu.su/
http://www.edu.ru/
https://www.elibrary.ru/
https://e.lanbook.com/
https://www.iprbookshop.ru/

3. Bpemss HemocpeaCcTBEHHO Tepen HK3aMEHOM (3a4€TOM) JIYYIlle HCIIOIh30BaTh TaKHUM
06p&30M, ‘ITOGBI OCTaBUTH HOCHG,HHI/II\/’I JCHb CBO60,Z[HI>IM IJid MMOBTOPCHHA KypCa B LCJIOM, IJIA
CHCTEMaTH3allMy MaTepraia u J0padOTKU OTACIHHBIX BOIPOCOB.

Ha sx3aMeHe BBICOKYIO OLIEHKY MOJIYYarOT CTYI€HTBI, UCIIOJIb3YIOIIKE JAHHBIE, IOJIYYEHHBIE B
IpOIIeCCe BBITIOJTHEHHUSI CAMOCTOSITEIIbHBIX PA0OT, 8 TAKIKE MCIIOJIB3YIOIIUE COOCTBECHHBIC BBIBOIBI HA
OCHOBE M3YYE€HHOI'0 MaTepHara.

Y4auThIBas 3HAYUTENLHBIH O0BEM TEOPETHUYECKOTO MarepHaia, CTYJACHTaM PEKOMEHIYeTCs
pEryJsIpHOE MOCEIICHUE U MOIPOOHOE KOHCTIEKTUPOBAHUE JICKITUA.

11. IepeyeHb HH(POPMANMOHHBLIX TEXHOJIOTHIl, HCIOJIB3yeMbIX NMPH OCYIIECTBJIEHHHU
00pa30BaTeJbLHOI0 NMpoLecca Mo JUCHUIVIMHE (MOIYJII0), BKJIKYAS NepeYeHb MPOrpaMMHOI0
obecrieueHusi 1 HHPOPMAIHOHHBIX CIPABOYHBIX CHCTEM (IIPH HEOOXOTMMOCTH)

1. Microsoft Windows Server;

2. Cemeiicteo OC Microsoft Windows;

3. Libre Office cBoOomHO pacmpocTpaHsieMblii O(DHUCHBIM TAKET C OTKPBITBIM HCXOTHBIM
KOJIOM;

4. NndopmanroHHO-CIIpaBOYHAas cUcCTeMa: Cucrema Koncynprantllntoc
(Koncynprantllntoc);

5. UndopmannonHo-mpaBoBoe obecriedyeHne [apaHT: DIEKTPOHHBIM MEPUOAUYECKUIN
crpaBounuk «Cuctema TAPAHT» (Cucrema 'APAHT);

12. Onucanue MaTepUAIbHO-TEXHHYECKOI 0a3bl, HEOOXOAMMON JIs1 OCYILIEeCTBJIEHUS
00pa30BaTe/ILHOIO MPOLECCa MO0 JMCHHUILIHHE (MOLYJII0)

12.1. VYueOnas aynutopus [Uis TPOBEIACHUS Y4YEOHBIX 3aHATHH, MPETyCMOTPEHHBIX
porpaMMoil 6akaiaBpuara, OCHaIIeHHas: 000PYAOBaHUEM U TEXHHUUECKUMHM CPEJCTBAMU O0YUEHHUSI.

Crneunanu3upoBaHHas MeOeIb:

KommuiekT yueOHO# mMebenu (CTol, CTy) MO KOJIUYECTBY OOYYArOIIUXCS; KOMIUIEKT Mebenu
JUTSL TIPETIOIaBaTeNst; JOCKa (MapKepHasi).

TexHuueckue cpencTBa 00y4eHus:

KommeroTep B cOope [uis penoaBaresisi, KOJIOHKH, TPOEKTOP, SKPaH.

[lepedyeHb NMIIEH3MOHHOTO MPOrPaMMHOIO OOECHEeYeHHs, B TOM 4YHCIIE OTE€YECTBEHHOI'O
npousBojcTBa: Windows 10, Koncynsrantllntoc, Kaspersky Endpoint Security.

[Tepeuenb cBOOOTHO PACHIPOCTPAHIEMOTO IPOIrPAMMHOI0 00eCTIeUEeHU:

Adobe Reader, Yandex Browser, nmaker LibreOffice, MTC Jluuk, Gimp, FreeCAD.

[Tonxrouenue k cetu «MHTEpHET» U 0OecrieueHne JOCTyIa B AJIEKTPOHHYIO0 HH(POPMAILIMOHHO-
obpasoBarenbHyto cpeny MMY.

12.2. Tlomenienue y1si CaMOCTOSTEIBLHOM pabOThI 00yJarOITUXCSl.

Criennanu3upoBaHHas MeOeb:

KommuiexkT yueOHO# MeOenu (cToii, CTyi) MO KOJIMYECTBY O0YyJarolmMXcs; KOMIUIEKT MeOean
JUIs IperojiaBaTes; Jocka (MapKepHas).

TexHu4eckue cpencTra 00yIeHus:

Kommnbrotep B cOope Ju1s penogaBaress; KOMIbIOTEPHI B cOOpe A1 00y4arouXcsl; KOJIOHKH;
MIPOEKTOP, PKPaH.

[lepevyeHp NMIIEH3MOHHOTO TMPOrPAaMMHOIO OOECHEeYeHHs, B TOM 4YHCIIE OTEYECTBEHHOI'O
npousBojacTBa: Windows 10, Koncynsrantllntoc, Kaspersky Endpoint Security.

[Tepeuenb cBOOOTHO PACHIPOCTPAHIEMOTO IPOIPAMMHOI0 00ECTICUEHUS:

Adobe Reader, Yandex Browser, maker LibreOffice, MTC Jluuk, Gimp, FreeCAD.

[Tomemienue a8 caMOCTOSITEIbHOM pPabOThl OOYyYarOIUMXCS OCHAIIEHO KOMIBIOTEPHON
TEXHUKOW C BO3MOYKHOCTBIO MOAKIIOUueHUss K ceTu "HMHTepHer" m olecrmeueHueM IOCTyma B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBartenbHyto cpeny MMY.



13.00pa3oBare/ibHbIE TEXHOJIOTUH, HCIOJIb3YeMble PU OCBOCHUHU THCUUIINHBI

Jlnst 0CBOEHUS AMCIMIUIMHBI UCTIONIB3YIOTCSl KaK TPAJUIMOHHBIC ()OPMBI 3aHATUI — JICKIIHH
(TUTIBI JIEKIMIA — YCTAHOBOYHAs!, BBOJHAS, TEKYIAs, 3aKIIOUUTENIbHAs!, 0030pHAs; BHJIbI JICKIHA —
npoOieMHas, BHU3yallbHAs, JEKIMA KOH(MEpEHNHMs, JEeKIHsS KOHCYNbTalMs); M CEMHUHApPCKHE
(IpaKTHUYECKHUE) 3aHATHS, TAK U aKTUBHBIC M MHTEPAKTUBHBIC ()OPMBI 3aHATHIA - JIETIOBBIEC U POJICBBIC
UTPBI, PEIICHNE CUTYalMOHHBIX 33134 U pa300p KOHKPETHBIX CUTYaLUi.

Ha y4eOHbBIX 3aHATHSAX HCIOJB3YIOTCS TEXHUYECKUE CPEICTBA OOYUECHHUSI MYJIbTUMEINHHON
AyAUTOPHU: KOMITBIOTED, MOHHUTOP, KOJIOHKH, HAaCTEHHBIH HSKpaH, MPOEKTOp, MHUKPO(OH, MaKeT
nporpamm Microsoft Office nist nemoHcTpauy npe3eHTanuii 1 Meauadaiaos, BUACOIPOCKTOP s
JIEMOHCTpAIIMHU CIIai/I0B, BUJCOCIOKETOB U Ap. TecTupoBanne 00y4aeMbIX MOXKET OCYIIECTBISATHCS
C MCIIOJIb30BAaHHEM KOMITBIOTEPHOTO 000PY/IOBaHMs YHUBEPCHUTETA.

13.1. B ocBoeHUM Y4eOHOI IMCHUILIMHBI MCNOJIB3YIOTCH CieAyIolie TPaIUuIHOHHbIE
o0pa3oBaTe/ibHbIEe TEXHOJIOTHU:

- YTEHHE MPOOIEMHO-MHPOPMAITMOHHBIX JICKIIUI ¢ UCTIOJIBL30BAHUEM JIOCKU U
BUJICOMATEPHAIIOB;

- CEMHHAPCKUE 3aHATHS 17151 00CYXKICHUS, TUCKYCCHI 1 OOMEHa MHEHUSIMH;

- KOHTPOJIbHBIE OMPOCHI;

- KOHCYJIbTallUH;

- CaMOCTOsITeNNbHAs paboTa CTYIGHTOB C Y4eOHOI TUTEpaTypoil U MePBOUCTOUHUKAMU;

- MOATOTOBKA U 00CcykeHue pedeparoB (IPOSKTORB), MPE3CHTAMH (HAydHO-
HccieaoBarenbekas pabora);

- TECTUPOBAHUE 110 OCHOBHBIM T€MaM JUCIUTIIIUHBI.

13.2. AKTHBHBIE 1 HHTEPAKTHBHBbIE MeTOAbI U GopMbI 00yUeHUs!

W3 mepeunst BUAOB: («mo32060t wimypmy, anarus HIIA, ananuz npobnemuvlx cumyayul,
aHaIU3 KOHKPEMHbIX CUMYAyull, UHYUOEHMbl, UMUMAYUS KOJLIeKMUBHOU NPOPEeCcCUOHANbHOU
OdesmenbHOCMU, pa3viepbleaHue poJetl, meopyeckds paboma, C8sA3aHHAsL ¢ 0C80EHUEM OUCYUNTIUHDL,
Pponesas uepa, Kpyeavlii cmoJ, Ouchym, beceoa, OUCKYCCust, MUHU-KOHGepenyus u Op.) NCTIONb3YIOTCS
CJIeAYIOIINE:

- oucnym

- aHanu3 npooOIeMHbIX, MEOPUECKUX 3A0AHUU, CUMYAYUOHHBIX 3A0aY

- ponesas uzpa,

- Kpyenwlii cmoJ;

- MUHU-KOH@hepenyus

- Juckyccus

- beceoa.

13.3. OcoGenHOCTH O0y4YeHUs] HHBAJIUAOB M JIHMI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3n0poBbsi (OB3)

[Tpu opranu3amuu OOYYCHHS 1O JTUCIUIUIMHE YYHTHIBAIOTCS OCOOCHHOCTH OpraHU3aIluu
B3aMMOJICHCTBHS C MHBAIMIAMH U JIUI[AMHU C OTPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbs (anee —
uHBauapl M gmna ¢ OB3) ¢ mensto oOecreueHuss ux mpaB. [Ipu oOydyeHHM YYUTHIBAIOTCS
OCOOCHHOCTH MX TMCUXO(U3UUECKOTO pAa3BUTHS, WHIWBUIyadbHbIE BO3MOXXHOCTH U TPHU
HEOOXOIUMOCTH O0ECTICUNBACTCA KOPPEKIUS HApPYIICHWH pPAa3BUTHS WM COIHMAJIbHAS aJarTalus
YKa3aHHBIX JIUII.

Br160op MeTo10B 00ydeHUs OnpeieniieTcs coep kanrueM 00ydeHus, ypOBHEM METOIMYECKOTO
U MaTepUaIbHO-TEXHUUYECKOTO 00eCreueHus, OCOOEHHOCTSIMHU BOCHPHITHS Y4eOHON MHbOopMaIuu
CTYJICHTOB-UHBAJIUJIOB H CTYJCHTOB C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JIOpOBbS W T.1. B
00pa3oBaTebHOM TMPOIECCE HCIOIB3YIOTCS COIMATbHO-aKTUBHBIE H Pe(IECKCUBHBIE METOIBI
00y4eHUsI, TEXHOJOTHU COIMOKYJIBTYPHON peadWIHTAllM C IeNbI0 OKa3aHWsl TOMOINH B



YCTAHOBJICHHH TOJHOIEHHBIX MEXKIHMYHOCTHBIX OTHOIICHWH C JPYTUMHU CTYIEHTaMH, CO3JaHHUU
KOM(OPTHOTO IICUXOJIOTUYECKOTO KIIMMaTa B CTYACHUECKOM rpyIIIe.

[Tpu 00y4eHuH JHIl C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU 3I0POBBS AJICKTPOHHOE O0YYCHUE U
JTUCTAaHIIMOHHBIC 00pa30BaTENbHBIC TEXHOJOTHH MPEIyCMATPUBAIOT BO3MOXKHOCTH IpUEMa-
nepeaayr nHGOPMAIMK B IOCTYITHBIX JUIs HUX (pOpMax.

OOyyaromuecss U3 4YHclia JUI[ ¢ OTPAHMYECHHBIMA BO3MOXKHOCTSIMH 3JI0POBbSI 00€CIIEUYCHBI
NICYATHBIMU W 3JICKTPOHHBIMH OO0pa30oBaTEIbHBIMH pecypcaMu B (GopMax, aJanTHPOBAHHBIX K
OTPAHUYCHUSM UX 3I0POBBSI.
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1. IlepeyeHb KOA0B KOMIeETEeHUMH, (POPMHUPYEMBIX TUCHMIUIMHON B Mpolecce 0CBOEHUs
o0pa3oBaTeIbHON NPOTrPaMMBbI

I'pynna komnereHuit Kareropusi komnereHumi Kon
CucreMHOE U KPUTHUECKOE
YHuBepcanbHbIe P YK-1
MBIIIIJICHHUE
Pa3pabotka u peanuzanus
YHuBepcaibHbIe p P 1 YK-2
MIPOEKTOB
Oo6menpodeccnoHambHbIC - OIlK-1

2. KomMmnerenuun n HHAUKATOPDbI HX JOCTUKCHUH

Kon DopmyIMpOBKa
NHauKaTopbl JOCTHKEHUS] KOMIIETEeHIIUH
KOMIIeTeHIIUH KOMIIeTeHIIUH
YK-1 Criocoben VYK-1.1 Ananmusupyer 3amady, BbeIIess ee 0a30BbIe
OCYILECTBIISATh COCTABJIAIOLINE,  OCYLIECTBISET  JEKOMIIO3MIIHUIO
IIOMCK, KPUTUYECKUH | 3a1a4u
aHamu3 U cunte3 | YK-1.2 BriGupaet pecypchl i HOMCKa HHPOpMaLUU
uHpOpManuy, HEOOXOAMMOM ISl PEIICHHs TIOCTaBICHHOHN 3a1a4H
IIPUMEHSATH VK-1.3  Haxomut, KpUTHYECKM  aHAIU3UPYET,
CHCTEMHBI TIOAXOJl | COTIOCTABIISICT, CHUCTEMAaTU3UPYeT M  0000IIaeT
Ui peuieHust | oOHapyKEHHYIO uHpOpMaLHUIO, orpeenseT
MOCTABJIICHHBIX 3aJ[ad | MapaJurMy, B paMKax KOTOPOH OyIeT pemarhbes
[IOCTaBJICHHAs 33/a4a.
VK-1.4 BbIsgBisieT CUCTEMHBIE CBS3UM M OTHOILEHUS
MEX]y M3y4aeMbIMU SIBICHUSMH, MPOLIECCAMU W/HUIIH
00BEKTaMHU Ha OCHOBE MPUHATON MapagurMbl.
VYK-1.5 Ilpennaraet pemienue(s) 3aa4u, OIEHUBACT
JIOCTOMHCTBA M HEIOCTATKU (TEOPETUUYECKHE 3a7a9H ),
IIPEUMYIIECTBA U PUCKH (ITPAKTHYECKHE 33]Ja4N).
YK-2 Cnocoben VK-2.1. VuyactByer B pa3paboTKe THPOEKTa,
OINPEEIATh KpYT | ONIPENENEHUN €ro KOHEYHOW LENH, HCXOAs U3
3a7lad B paMKax | JAEWCTBYIOIIMX IPABOBBIX HOPM
nocrasieHHoW 1nenu | YK-2.2. Pemaer nocraBieHHy0 nepes HUM
U BbIOMpATh | MOALENb  MpOeKTa,  4Yepe3  (opMyJIUpOBaHUE
ONTUMAJIbHBIE KOHKPETHBIX 3a/1a4.
CHOCOObI ux | YK-2.3. VuutbiBaeT npu pemieHuu IMOCTaBIEHHBIX
pELIEeHus, UCXOAs W3 | 3a7ad  TPYNOBblE M  MaTepHUajbHBIE  PECYpCHI,
JENCTBYIOINX OTpaHMYEHUs NpOeKTa - CPOKH, CTOMMOCTD,
IIPABOBBIX HOpM, | COAEpKaHHE.
MMEIOLIUXCSA VK-2.4. Peamn3yer BHYTpEHHHME W  BHEIIHHE
pecypcoB U | B3aUMOACUCTBUSI, NPEIYNpEeKIaeT M  pa3pelacT
OTrpaHHYEHUMN KOH(ITUKTHI
VYK-2.5. Bnageer HaBbikaMu paboThl OQOpPMIICHHS
JOKYMEHTAIMH, MyOJIUYHO MPEACTABISAET Pe3yIbTaThl
pelIeHNs KOHKPETHOM 3a/1aul IIPOEKTa WM MPOEKTa B
1[EJI0M
OIIK-1 Crniocoben OIIK-1.1 Hcnonp3yer OCHOBHBIE 3aKOHBI
PUMEHSITh €CTECTBEHHOHAYYHBIX JUCIUILINH B




€CTECTBEHHOHAYYHBI | MPO(PECCHOHATBHOMN IEATEeTHhHOCTH.
e u | OIIK-1.2 TIlpumeHsieT MeETOIbl MaTEMaTHYECKOIO
0OI1IIENH)KEHEPHBIE aHalM3a W MOJECIUPOBAHMS, TEOPETUUECKOro U
3HAHMA, METOJIbI | PKCIIEPUMEHTAIILHOT'O UCCIICIOBAHMS.
MaTeMaTU4eCKOro OIIK-1.3 Omnpenensger BO3MOXXHOCTH IPUMEHEHUS
aHaju3a Y | OCHOBHBIX 3aKOHOB €CTECTBCHHOHAYYHBIX JTHCIUILIAH
MOJICJIMPOBAHUS, M METOJOB  MaTeMaTHMYCCKOTrO  aHaiau3a  JUIs
TEOPETHYECKOTO M | IOCTAHOBKM W PEIICHHMsS] KOHKPETHBIX MPHUKIATHBIX
AKCIIEPUMEHTAJILHOT | 3ajad.
o wuccinenoBanusi B | OIIK-1.4 Hcnons3yer MaTeMaTH4eCKHE METOJIbI
npodecCHOHANBHOM | 00pabOTKM, aHajaM3a W CHUHTE3a pPe3y/IbTaToB
IeITEIbHOCTH. poeCCUOHATBHBIX UCCIICIOBAHUMN.
OIIK-1.5. TlpuMeHsieT nMoI0KeHne 3aKOHA U METO/IbI B
00J1aCTH €CTECTBEHHBIX HAYK M MAaTEMAaTHKH
OIIK-1.6 Anamm3upyer 3amaud NpodecCHOHAIbHOU
JIEeITEIbHOCTH Ha OCHOBE IIOJIOXKEHHH, 3aKOHOB U
METOJIOB B O0JIACTH  E€CTCCTBCHHBIX HAayK U
MaTeMAaTUKHU.

3. Onucanue JIAHAPYEMBbIX Pe3yJbTaTOB 00y4YeHH 10 JUCHHUILINHE

3.1. Onucanue ILIAHHPYEMBIX Pe3VJbTATOB 00VUYEHHS IO JUCIHIIINHE

[Inanupyemble pe3ynbTaThl OOyY€HHs IO JUCHMIUIMHE IPEICTaBICHbl NECKPUIITOPaMU
(3HaHUS, yMEHUS, HABBIKH).

Jdeckpunropsi 3Hatb Ymersn Baaners
10 JMCHHUIIHHE
Koa VK-1
KOMIIeTeHIUH
-OCHOBHBIE MOHATHUSA | - pelaTh 33Ja4d IO | - HaBbIKAMM PpEIICHUsS
anreOpel U TEOMETPUN; TEeopuun MIPENIEIOB | CUCTEM JTMHEWHBIX
- 0a3oBble  NOHATHUSA | MOCIENOBATEIbHOCTEH | ypaBHEHUH;
TEOpHH 1 QYHKIUH; - HaBBIKAMHU
MaTeMaTHYeCKOro - HOPUMEHSTH | BEIYUCICHUS
aHanu3a QyHKUIM; MaTeMaTH4eCKHe MIPOU3BOIHBIX "
- OCHOBHBIE TPHU3HAKU | METOJbl NPU PEUICHUU | UHTETrpalioB;
CXOAMMOCTH YMCIIOBBIX U | 33/1a4; - HaBBIKAMHU pPEUICHUS
(GYHKIMOHATBHBIX - IPUMEHSTH | TUTIOBBIX 3ajad,
PSIOB; MaTeMaTH4eCKHe UCIIOJIB3YS
- OCHOBHBIE  METOJBI | MOZAEIN METO/bI
MHTETPUPOBAHUS npodeccnoHambHbIX muddepeHIMaTbHOTO 1
GbyHKIMH; 3ajau; MHTETPaJIbHOTO
- peuieHWe IJIMHEWHBIX | -  WHTEPIPETHUPOBATH | HCUUCIICHUS,
ypaBHEHUI; MOJTyYeHHbIE - HaBBIKAMHU
pe3yabTaThl U YMETh MX | MPAKTHIECKOTO
MIPUMEHSTh ux B | MCIIOJIb30BaHUS
npodeccroHanbHOM MaTeMaTH4eCKOro
NesITeNbHOCTH; anmapara
MaTeMaTH4eCcKOro

AHaJIM3a Jid PCIICHHA




KOHKPCTHBIX 3aJa4 B

npo¢eCCHOHATBHON
JIESITEJIbHOCTH.
Kox VK-2
KOMIETEHIIUH
- 33Jayd M IeJU | - IUIAaHUPOBATh MPOEKT C | - HaBbIKaMU
Pa3HOO0Pa3HBIX Y4ETOM JEHCTBYIOLIUX | MPEICTABICHUS
MPABOBBIX IPOEKTOB U | MPAaBOBBIX HOPM PE3yJIbTaTOB MPOEKTOB
CUTYaIlui, CBSI3b MEXKIY | - IPUMEHATh OCHOBHBIC | - criocobamu
HUMH, CTIOCOOBI pelieHusl | aAIMUHUCTPATUBHO- KOPPEKTUPOBAHUS
u OKHJIaeMbIe | IPABOBbIC  KATETOPHH, | 33734, BO3MOXXHOCTSIMHU
PE3yNIbTaThI Pa3HOBUAHOCTH, POPMBI | UX WCIOJIb30BaHUS,
- (dbopMyIIMpOBaTh | U TEOPUU COBEPILICHCTBOBAHUS
OCHOBHBIE MPAaBOBbIC | - TMPUMEHATH 3HAHUS | - HaBbIKaMU
MTOHSTHSI, KATETOPUH OCHOB TpaBa BO BPEMsl | HCIIOJIb30BAHHUS
- pacro3HaBarh | IePeroBOPOB, MPAaBOBBIX 3HAHUU B
IIPaBOBYIO OCHOBY | COBELIaHUN cdepe MIOMCKa,
pa3HbIX BUJIOB | - BBIJICTIATH | MOJTYYECHUS u
JeSITEIbHOCTH 0COOEHHOCTHU HCIIOJIb30BaHUs
- aHAJIM3UPOBATH | MPABOBOTO uH(popManuu
MPaBOBYI0  CHENHU(UKY | peryTupOBaHHS - HaBBIKAMH aHAJIN3a
Pa3IUYHBIX COIHUANBHBIX | MACCOBOU rocy/1IapCTBEHHON
IIPOLIECCOB KOMMYHHUKAIIH ¥ | IOJUTHKKA B o0nacTu
- BIOUpaTh cnenuuKy  JIeIOBBIX | GOPMUPOBAHUS u
a/IeKBaTHYIO 3aja4aM | KOMMYHUKaIUi B | UCTIOJIB30BAHUS
MIPaBOBYIO (dbopMy | BUpTYyalIbHOII cpenie MH(OPMALIMOHHBIX
yOpaBieHUsT B JIOOBIX pECypcoB M IPaBOBOTO
cdepax AeaTeTbHOCTH pexuMa
JIOKYMEHTHUPOBaHHOMN
uHpopMauu
Koa ONIK-1
KOMIETEeHI[UH
- OCHOBBI MAaTeMaTHKH, | - pemaTh CTaHJapTHHIC | - HaBBIKaMHU
buzukw, npogeccuoHaIbHbIE TEOPETUYECKOTO u
BBIYHCITUTEIILHOMN 3aJaui C IPUMEHEHHUEM | SKCIIEPUMEHTAILHOTO
TEXHUKHU U | €CTeCTBEHHOHAYYHBIX W | UCCIICIOBAHMUS
MPOrPAMMHUPOBAHHS; 0OIIIENHKEHEPHBIX 00BEKTOB
- 3aKOHBI W METOABl B | 3HAHUIA, METO/I0B | MpodhecCHOHaIbHON
o0JacTh  €CTEeCTBEHHBIX | MATEMaTHYECKOTO JIeSITCIIBHOCTH;
HayK ¥ MaTeMaTHKU; aHanm3a U | - HaBbIKAMH aHalH3a
- 3aJa4M | MOJIETTUPOBAHUS; 3aja4
npodeccuoHaTbHON - IPUMEHSTH | TPo(dhecCHOHATBEHOM
NeSITeIbHOCTH, 3aKOHOB U | TIOJIOKEHUSI 3aKOHOB U | JESITEIbHOCTH.

METONOB B  o0jactu
€CTECTBCHHBIX HAayK |
MaTEMAaTHKU;

METOAOB B 00Jlactu
€CTECTBCHHBIX HAyK H
MaTeMAaTHKU;




3.2. Kputepun OlIeHKH pe3yabTaTOB O0YUCHUS TT0 TUCIUILINHE

HIxkana
OLICHUB
aHud

HNuaukaropsl
JOCTHKEHHUS

IToka3aTe/iu OlleHUBAHUSA Pe3yJIbTATOB 00yYeHUS

OTJIMYHO

3Haer:

- CTYAEHT IIyOOKO M BCECTOPOHHE YCBOMJI MaTepHuall, yBEpEHHO,
JIOTUYHO, MTOCJIEA0BATEIBHO U TPAMOTHO €r0 M3JIaracT, OIUpasch Ha
3HaHUS OCHOBHOW U JIOTIOJHUTEIBbHOM JINTEPATYpHI,

- Ha  OCHOBE CHUCTEMHBIX HAyyHBIX 3HAaHMHW  Jenaer
KBTU(DUIIUPOBAHHBIE BHIBOJIBI U 0000IIEHMS, CBOOOIHO ONEpPUpPYET
KAaTErOpUsIMU U MOHATUSIMMU.

VYwmeer:

- CTYACHT YMECT CaMOCTOATCIBHO W IPAaBUJIBHO PCIIAThb yqe6Ho-
HpO(bGCCI/IOHaHBHBIe 3ala4yu MWK 3aJjaHusd, YBCPCHHO, JIOTMYHO,
MMOoCICAOBATCIIbHO M ApPryMCHTUPOBAHO H3JIaratb CBOC PCHICHUC,
HCITIOJIb3Ys HAYYHBIC ITOHATHS, CChLIIasiCh HA HOPMATUBHYIO 633}/.

Bnaneer:

- CTYACHT BJIaJCCT pallMOHAJIbHBIMU MCTOdaMU (C HUCITIOJIB30BAHUEM
palMOHAIBHBIX METOIUK) PEIICHHUS CJIOKHBIX MPOo(eCcCHOHATbHBIX
3a7a4, MPEICTABIEHHBIX JICJIOBBIMU UTPAMH, KECaMU U T.[.;

[Ipu pemieHnu TPoIEMOHCTPUPOBAT HABBIKU

- BBIJICJICHUA I'JIaBHOI'O,

- CBS3KOM  TEOPETHYECKUX TOJOXKEHHMH ¢  TpeOOBaHHUSIMHU
PYKOBOIAIINX JOKYMEHTOB,

- U3J10KCHUS MBICIICH B JIOTHUYECKOM IMOCIIEA0BATEILHOCTH,

- CAMOCTOSITEIIBHOTO aHan3a (PaKThl, COOBITHIA, SIBJICHUH, IIPOIIECCOB
B X B3aMMOCBSI3U U JIMAJICKTUYECKOM PA3BUTHUH.

XOPOIIO

3Haer:

- CTYAEHT TBEpPAO YCBOWJ MaTepuaj, JOCTATOYHO I'PAMOTHO €ro
U3JlaraeT, ONMPasCh Ha 3HAHWS OCHOBHOW M JIOIOJHUTEIBHOU
JUTEPaATYpHl,

- 3aTpyaHseTCs B (OPMYIMPOBAHUHU KBATH(PULMPOBAHHBIX BHIBOJIOB
1 000011IeHNH, oneprpyeT KaTeropusiMU U MOHSATUSIMU, HO HE BCeraa
MIPABUIIBHO UX BEpUDUIUPYET.

VYwmeer:

- CTYJICHT yMEET CaMOCTOSTEIIbHO U B OCHOBHOM TIPaBUJILHO PEIIaTh
yueOHO-TIpo(hecCHOHANbHBIE 33/laydl WM 3a/laHus, YBEPEHHO,
JIOTHYHO, TIOCTIEIOBATEIHPHO M apryMEHTHPOBAHO H3JIaraTh CBOE
pelieHre, He B TIOJTHON Mepe UCTIONb3ys HAyYHbIE MOHSITHS U CCBUIKU
Ha HOPMATHBHYIO 0a3y.

Bnaneer:

- CTYJEHT B II€JIOM BIAJEET PallMOHAJIbHBIMU METOJAMHU PEIICHHS
CJIIOXKHBIX HpO(i)GCCI/IOHaHI)HI)IX 3aaa4, NpcACTaBJIICHHBIX ICJIOBBIMU
WUrpamu, KeicaMu u T.1.;

[Ipu pemeHnu cMor NMpoOAEMOHCTPUPOBATH JIOCTATOUYHOCTH, HO HE
TIIyOMHHOCTH HaBBIKOB

- BBIJICJICHUA I''IaBHOI'O,

- U3JIOKEHUS MBICJIEH B JIOTUUECKOM MOCIIEI0BATEIbHOCTH.

- CBA3KHU TEOPETUYECKUX MOJI0KEHUH ¢ TPeOOBAHUAMHU PYKOBOISLINX
JIOKYMEHTOB,

- CaMOCTOSITEIFHOTO aHan3a (PaKThl, COOBITUM, SIBICHUH, TIPOIIECCOB
B MX B3aMMOCBSI3H U IUAJIEKTUUYECKOM Pa3BUTHUHU.




3Haer: - CTYJIEHT OPUEHTUPYETCS B MaTepHalie, OJHAKO 3aTPYAHIETCS B €r0
H3JI0’)KCHUH;
- IOKa3blBa€T  HEAOCTAaTOYHOCTh  3HAHUM  OCHOBHOM U
JOTIOJTHUTEILHOM JINTEPaTyPHI,
- c1abo apryMeHTUPYET HAYYHbIE TIOJI0KEHUS;
- TMPaKkTHYEeCKH HE Ccnoco0eH CcOpMYIUpoBaTh BBIBOJAL U
g 00001IeHHS;
é - YACTUYHO BJIAJCCT CUCTEMOM MOHSITHUH.
= VYwmeer: - CTYICHT B OCHOBHOM YMEET PEIINTh Y4eOHO-MPOPECCHOHATHHYIO
; 3a/1a4y WIM 3aJIaHuEe, HO JIOMYCKAeT OIIMOKH, c1a00 apryMeHTHPYET
g CBOE pEIIEHHE, HEJOCTATOYHO HCIOJIb3YeT HAy4yHbIC MOHATHS U
) PYKOBOJISIIIHE TOKYMEHTHI.
E Bnaneer: - CTYIGHT BJIaJIeET HEKOTOPHIMU palUOHATBHBIMH METOJAaMHU
E pelIeHusT CIOKHBIX HPO(beCCI/IOHaJ'IBHBIX 3a/1a4, MPECTaBICHHBIX
o JIeJIOBBIMU UTPAMH, K€HcCaMu U T.J1.;
§ [Ipu pemieHnn MpoAEMOHCTPUPOBAIT HEIOCTATOYHOCTh HABBIKOB
- BBIJICJICHUS TJIABHOTO,
- U3JIOKEHHUS MBICJICH B JIOTHUECKOH ITOCICA0BATECIHLHOCTH.
- CBSI3KHM TEOPETUUECKHUX MOJIOKEHUH ¢ TPEOOBAaHUSMH PYKOBOISIIIAX
JIOKYMEHTOB,
- CAMOCTOSITEIIBHOTO aHan3a (PaKThl, COOBITHIA, SIBJICHUH, IIPOIIECCOB
B MX B3aMMOCBSI3H M IUAJICKTHUYECCKOM Pa3BUTHH.
KommnereHnusi He JOCTUTHYTA
o 3Haer: - CTYZICHT HE YCBOWIJI 3HAYUTENIbHOM YaCTH MaTepHuaa;
E - HE MOXET apryMEHTHUPOBATh HAYYHBIC MOJIOKEHHUS;
E - He (hopMynupyeT KBaTU(DUIIMPOBAHHBIX BHIBOJIOB U 00OOIIICHHIA;
= - HE BJIAJEET CUCTEMOI ITOHSATHA.
E VYmeer: CTYICHT HE IOKa3all YMEHHE periath y4eOHO-MPOPECCHOHATBHYIO
8 3a/1aduy WIH 3a/laHue.
; Bnaneer: HE BBINIOJIHEHBI TPeOOBaHUS, TMPEABSIBISEMbIE K HaBBIKaM,
E OLICHUBAEMBIM “‘yJIOBJIETBOPUTEIIHHO .
o
=
>
=
o=

Ilpu omeeme Ha 60npocvl 8 pamMKax NPOXONCOEHUs. NPOMENCYMOYHOU ammecmayuu (3avem/
3auem ¢ OyeHKou/ 9K3aAMeH) OOnyckaemcsi B60JbHASL QOpMYIUPOSKA omeemad, NoO CMbLCILY
PACKpbIBAaowds cooepicanue omeemad, YKA3aHHO20 8 (POHOe OYEHOUHbIX cpeocme, 6 Kauecmee

6EPHO20 omeema.

IIpu noozomosxe omeema 6 pamkax NPOXOAHCOEHU NPOMENHCYMOUHOU ammecmayuu (3auem/
3auem ¢ OyYeHKOU/ OIK3aMeH) O00YYaAIoWUMCA paspeuaemcs UCnoIb308ams KALbKYIAMOp U

CnpaeoyvHble ma6]l1/ll4bl.

4. Tunosble KOHTPOJIbHBIE 3alaHusA H/WJIM HHbIE MarTrepuajbl AJd IPOBCICHUSA

NMPOMEKYTOYHOM AaTTecTaluu,

H606XOIll/lMl)le AJIdd OHCHKH JOCTHXKCHHUHA KOMIIECTCHIIMH,

COOTHECEHHO ¢ pe3yJibTaTaMM 00yUYeHUsI M0 TUCIUIINHE




TECTUPOBAHHME

1 CEMECTP
YK-1
23 -1
o oan
1. Onpenenurte, yeMy paBeH ONPEACIUTENb MATPUILI M = g3
Oteert: 0
_[1 2} _(4 6]
2. BerancnuTe onpenenuTensb MPOU3BEICHUS IBYX MaTPHII 4 10 35
Ortger: 4
222 2
-134 0
53 -1-3
048 2

3. B marpune K =
2JIEMEHTOB TJIABHOM JHArOHAJIH.
OTtBerT: 6

MNIaBHYIO JHUAroHaJib COCTaBJIAIOT 3JICMCHTLI. Brramnciaure CyMMYy

-4 3 20
51 -312
-1 2 011

4. B MaTpune B = #2023 HO60‘1HYIO JIMaroHajib COCTaBISIOT 3JE€MEHThI. Berunuciaure CYMMY

3JIEMEHTOB MOOOYHON AUATOHAINA

OtBer: 8
2
5. Beluucnure onpeaenuTens MaTpUIbl A = 32),
OtBer: 7
1} 1 3
2 0 4
2 -1 -4

6. Berancnure onpenenurens Marpuilsl C =
OrsBer: -6

7. Bbrunciaure cymmy 351eMEHTOB nepBoro ctonbua marpunsl C = 2+ A — B, eciu

2 =3 (5 30
a=[* ) 5| |
1 -2) -7 -19)
OTtBer: 8§
1 -2 4
3 -1
-4 1

8. Beruncnure onpeaennTens
Ortser: -1

9. Ilpoussenenue matpun; A*B onpeneneno, ecnu...;
1) maTtpuubl A u B onHo# pazmepHOCTH;



2) matpunibl A u B xBagpatHsbie;

3) 4uCIo CTPOK MAaTPHIIBI A paBHO YUCITY CTOJOLIOB MaTpuLibl B;

4) 9HCJI0 CTOJOLOB MATPULILI A PABHO YHMCJIY CTPOK MaTpuinbl B;

5) marpuusl A u B kBagpaTHbIe 0JHOT0 NOPSIAKA.

OT1BeT: 4) YHCJI0 CTOJONOB MATPHUIIBI A PABHO YHCJIY CTPOK MAaTpullbl B;
5) maTrpuusbl A u B kBajgpaTHbIe 0JHOT0 MOPAIKA

10. YkakuTe Kakue U3 HUKETePEUHCICHHBIX MATPHUI] BTOPOTO MOPSIIKA SBIISIOTCS TUArOHATBHBIMH.
OO0ocHyliTe CBOM BBIOOP.

Lo2)y @ D0
- " 2 A
W1 0) (i)

10 3 0
OTBET:l)(U 2),2)(0 1)

OO6ocHOBaHME: UCTIOIB3YETCS ONPEIeTICHNE JUaroHaIbHON MaTPHUIIBL.

1 CEMECTP

YK-2
1. YkaxxuTe Kakue u3 HWKCTICPCUYUCIICHHBIX MaTPUILl BTOPOTO IMOPAAKA ABJIIFOTCA TPECYTOJIbHBIMU

3 0 1 2 ( 10 )
1) (—2 1) 2) (0 —6) 3) 1 2
( 01 ) ( 2 1 )
3 0 1 2 ( 1 0 )
Otser: 1) (_2 1) ,2) (0 _6) ) I
O6ocHOBaHME: UCIOJIB3YETCS OINPeIeIeHHE TPEYTOJIbHOM MaTPUIIbI.

2. CooTHEeCHTE HaYaJI0 U KOHEI[ YTBePKICHUSI:

Ne | Hauano yrBepsKaeHus BbykBa | Konen
YTBepsKAeHHs

1 | Ilpu nepecTaHOBKE ABYX CTPOK MaTpPULIbI A YMHOXaeTcs Ha
OIIpPENICIUTEND 9TO YUCIIO

2 | IIpu TpaHCIOHMPOBAaHNYU MaTPULLBI €€ onpeaenuTens | b MEHSET 3HaK

3 | Ilpu yMHOXEHHHU BCEX DJIEMEHTOB HEKOTOPOH cTpoku | B HE MEHsIeTCs
MaTpHULIbI Ha YUCIIO ONPEIEIUTEND UCXOTHON
MAaTpHULBI

3anoJiHUTE COOTBETCTBYIOIIME OYKBBI 0 HH(ppaMu
1 2 3




OTteer: 1B, 2B, 3A

3. CootHecure HeﬁCTBHe HaJl MaTpullaMH U pE3yJibTarT:

Ne | eiictBue bykBa Pe3syabrTar
1 (2 -1 (3 2 A 5 5
Paznocth maTpun A 2(0 14 ) uB 3(1 2_1) (4 _4)
2 _ - _ b -1 -3
Cymma marpuif A: (0 4)I/IB (1 _1) (_1 5)
3 _(2 1 _(3 2 B 5 1
[IpousBenenue Marpui A: ( 0 4 ) uB ( 1 — 1) ( 1 3)
3ano/HUTE COOTBETCTBYOLIME OYKBBI O HU(ppaMu
1 2 3
OtBet: 1B, 2B, 3A
4. COOTHECUTE PaHT MATPHUIIBI C COOTBETCTBYIOIUM €MY 3HAYCHUEM:
Ne | Panr MmaTpunsl Byksa | 3nauenne
1 ( 1 2 ) A 0
Haitgure panr matpuibl 2 3
2 ( 1 0 1 ) b 2
Haiinure panr matpuner 2 0 —2
3 0 0 O B 1
Haiinute panr matpunel (0 0 0
0 0 0

3anoJiHUTe COOTBETCTBYIOIIHE OYKBBI 0 UG pamMu

1 2 3

Otset: 1B, 2B, 3A

5. laitTe onpejieieHre TEPMUHY «OTIPEACITUTEIb.

OtBer: Omnpexnenutenb — 310 uucio det A (um |A|, uian A), COOTBETCTBYIOIIEE KBaIPATHON

Martpuue A nopsaka n.

6. YkaxxuTe, KakKuX U3 HUKETIEPEUNCICHHBIX YCIOBUHN JI0CTATOYHO, YTOOBI CKAISIPHOE
NPOM3BECHUE BEKTOPOB PaBHIOCH HyI0. OO0CHYiiTe CBOI BBIOOD.

1) cpean BeKTOPOB eCTh HYJIeBOii
2) BEKTOPBI KOJUTMHEAPHBI

3) BEKTOPBI OPTOrOHAJILHBI

4) BEKTOPBI JIMHEWHO 3aBUCUMBI

Oteer: 1) cpeau BEKTOPOB eCTh HYJ1€BOM, 3) BEKTOPbI OPTOrOHAJIBHBI
O0ocHOBaHMe: KCIOIb30BAaHUE CBOMCTB CKAISIPHOTO IPOU3BEICHUS.

7. CocraBbTe ypaBHEHHS MPSIMBIX, IPOXOIAIINX Yepe3 TOUKH A u B.
CooTHecuTe NOJyYeHHbIE YPABHEHUS C KOOPIMHATAMH COOTBETCTBYIOUINX TOUYEK:

Ne

Koopannartel Touek A u B

byksa

YpaBHeHus NpPAMBIX




1 | A(L;-1) u B(11;-6) A 2x+y—16=0
2 | AB;0) u B(5;1) b x+2p+1=0
3 | AB8;0) u B(6:;4) B x-2y-3=0

3anoJiHUTE COOTBETCTBYIOIIME OYKBBI 10 HU(ppPaMH
1 2 3

OtBet: 1B, 2B, 3A

8. CooTHecuTe Ha3BaHUE YPABHEHUS KPUBBIX BTOPOTO MOPSJIKA C €r0 POPMYIION:

Ne | Ha3zBanune ypaBHeHUs bykBa | ®opmyaa

1 | Ypaeuenue oxkpyscnocmu A y2 = 2px

2 | Ypasnenue napabonnl b x*  y?
——15=1
a’? b?

3 Ypasnenue cunepoonwi B x*+ y* = R?

3anoJiHUTe COOTBETCTBYIOIIME OYKBBI 0 HUppaMu
1 2 3

Otset: 1B, 2A, 3b

9. Onpenenute 3HaYEHUS MOTYOCEH YpaBHEHUN KPUBBIX BTOPOTro nopsiaka. CooTHECUTe 3HaYCHHE
MIOJIYyOCH C €T0 YPAaBHEHUEM:

Ne | ¥papHenue bykBa | 3naueHue

1 (x+3)° N (y-5)° 1 A 3uv5
[Tonyocw 3mmmmnca  2° 3

2 12 _£= b 2u3
[Iomyocu rutiepOoner 25 9

2 2 5

3 LS. B 5ul

[Tonyocu sumnca 9 5

3anoJiHUTE COOTBETCTBYIOIIME OYKBBI IOA H(ppPaMH
1 2 3

Otset: 1B, 2B, 3A

10 Hanumute onpeneneHne CKaasipHOTO IPOU3BEICHNS BEKTOPOB.

OTBeT: CKaIAPHOE MPOU3BEICHIE IBYX HEHYJIEBEIX BEKTOPOB @ M b HA3BIBAETCA YHCIIO, PABHOE
IIPOU3BENECHUIO UX JUIMH HAa KOCUHYC yIJIa MEXAY HUMH. 3aliChIBaIOT a-b um (C_l, 5).
Bo3Mo:kHbIii BApHAHT 0TBETA: CYMMAa NMPOMU3BeJAeHUS] COOTBETCTBYIOIINX KOOPANHAT BEKTOPOB



1 CEMECTP

OIIK-1

2 7
4 2
1. Beraucnure onpeaeanuTe b MaTPULIbI

OrtBer: -24
(13 =2 3)
0 =2 4 1
0 3 1
0o 0 0 5
2. OnpenenuTs paHr MaTPUIIbI
OtBer: 4
1 2
4 x 6
L
3. BbIUnCAUTD NPU KAKOM X OIPEJIEIUTED paBeH 24.
OtBer: 3
2 -2 5
4. BeaucinuTh onpenenuTens MaTpursl \ 4 0 3
OrtBer: -136

(1 2 3)
5. Haiiqute panr MaTpuibl 12 4

OtrBer: 2

1 1 2 0

0 -1 —4 3

0 0 -4 3

0 0 -4 5
6. Beruucnure onpenenuTenb
OrsBer: 8

/ _[ | AJ

7. Onpenenute, Npu KakoM A MaTpuia -3 6 BBIPOJXK/ICHA!
OtBer: -2

8. yKa)KI/ITe, KaKHE€ N3 HMKCTICPCUUCIICHHBIX MAaTPHUI TPETHETO MOPAAKA ABIAOTCA AUarOHAJIbHBIMH.
O06ocHyiite cBOil BBIOOD.

100 000 10 1
020 010 010
 \0 03 2)\0 0 2 3y \1 0 1



o © = O
(=)
N—r
[ TR s [ s R e
o o o o O
oo o o O

3
4
5
0
( 0 0 10 0
OrtBer: 1) 003 , 2) 00 2 , 6) 000
O0ocHOBaHHUeE: UCTIOJIB30BAHKUE OMPEICIICHUS JUArOHATBHOM MAaTPHUIIbI.

9. YKa)KI/ITe, KaKHU€ U3 HUIKCIICPECUYUCIICHHBIX MaTPUIl TPETHET'O MOPAAKaA ABJIAKOTCSA TPECYTOJIbHBIMHA

111 0 00 1 01 1 2 3
0 2 2 010 010 2 3 4
0 0 3 0 0 2 3) \L 01 gH\3 45
0 0 1 00
01 010
10 1 01

1

()

0 6)

1 0 0
Orser: 1) 0 , 2) 0 2

10. Ilycts A, B — marpuubl pasMepHocTH 2x2. BriGepute, Kakue M3 HHKEIEPEUUCIEHHBIX
YTBEPKICHUHN BEPHBI.

1) det AT = det A

2) det(—A) = —det A

3) det(24) = 4det A

4) det(A+ B) =det A+ det B
5) det(A-B) =det A-det B
Orser: 1) det AT = det A

3) det(24) = 4det A

5) det(A- B) =det A-det B

[ T O B
[ e
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