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1. IlepeyeHb KOAOB KOMIIETEHIHIi, ()OPMUPYEMBIX TUCHHUIIMHOH 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
NuaukaTopbl 10CTHKEHUS] KOMIIETEeHIHMH
KOMIICTCHIIUH KOMIICTCHIIUH
YK-1 Criocoben VK-1.1 Ananusupyer 3amavy, BblIeisisa ee 0a30BbIC
OCYIIECTBIIATh COCTAaBJIAIOLINE,  OCYLIECTBIIACT  JACKOMIIO3HUIIHIO
MIOMCK, KPUTUYECKUH | 3a/1a4uu
aHaJIN3 U CUHTE3 VYK-1.2 Beibupaet pecypchl 11 morcka HHGOpMaIuu
uH(popMaluuy, HEOOXOAMMOM ISl PEIICHHs TIOCTaBICHHOHN 3a1a4H
[IPUMEHSATH VK-1.3  Haxomut, KpUTHYECKM  aHAIU3UPYET,
CHCTEMHBIN TIOAXOJl | COTIOCTABIISIET, CHCTEMATH3HpyeT M  00oO0mIaeT
JUISL PELLICHUs O0HapyKEHHYIO uHpOpMaLHUIO, OlpeaesieT
MIOCTaBJIEHHBIX napagurMy, B pamMKax KOTOpoil OymeT pemaTbes
3a1a4 IIOCTaBJICHHAs 3aJa4a.
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(s1) 3agayu, OLIEHUBAET
JIOCTOMHCTBA U HEJOCTaTKU (TEOpEeTUUYEeCKUe 3aJaun),
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 pemeHuu 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
L[EJIOM
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 | PKCIIEPUMEHTAIILHOTO 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
npodeccHoHaNBbHOM | 00pabOTKHM, aHanM3a W CUHTE3a  pPe3yIbTaToOB
IeITEIbHOCTH. poeCCUOHATBHBIX UCCIICIOBAHUMN.
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
METOJIOB B O0JIACTH  E€CTCCTBCHHBIX HAayK U
MaTeMAaTUKH.

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 UX | MPAKTUIECKOTO
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
" 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

Juctunnuna «JIuneitnas anredpay» OTHOCUTCS K 00s13aTeNbHOM yacTh yaeOHoro tiana OITOIN.

Jannas

JUCHUITIIIMHA

B3aMMOCBs3aHa

C JIpyTUMH

JUCIIMIIIIMHAMU,

TaKUMH KakK

«MaremaTudecKui aHaJlIn3», <<Hp01“paMMHLIe U allrapaTHbIC CPEACTBA I/IH(I)OpMaTI/IKI/I», «YUucaeHHbIe




MeToab», «JluddepeHnnansapie ypaBHCHUS Y.

npodeccuoHanbHOM

JCATCIIBHOCTH

CIICTYIOIINX

THUIIOB:

B pamkax ocBoeHHsI mporpaMMbl OakajaBpuaTa BBITYCKHHUKU TOTOBSTCS K PEUICHUIO 33134
HAy4YHO-HUCCIIEI0BATENIbCKUM,

IIPOU3BOJCTBEHHO-TEXHOJIOIMYECKUI, OPraHU3allMOHHO-YIIPABICHYECKHM, IPOCKTHBIN.

[Tpodwie (HampaBIEHHOCTb) NMPOrpaMMbl YCTAHOBJEHA IyTEM €€ OpHEeHTaluu Ha cdepy
npodecCHOHATBLHOM eTENTbHOCTH BBITYCKHUKOB: [IpoekTupoBanue, pa3paboTka 1 COMPOBOXKICHHUE
UH(POPMALIMOHHBIX CUCTEM.

5. O0beM qTUCHUILIHHBI

Dopmul 00yuenusn

Buowt yueonoit pabomot

Ounasn
OO011asi TPYA0€MKOCTh: 3a4€THBIC €IMHHITBI/YaChl 4/144
KonTakTHas padora:
3aHATHA JIEKIUOHHOI'O TUIIA 36
3aHATHS CEMUHAPCKOTO THUTIA 36
[TpomexyTouHas aTTeCTalus: 3a4eT ¢ OLEeHKOH 015
CamocrositenbHas padora (CPC) 71.85

6. Conep:kanue AUCHUIJIMHBI (MOAYJsl), CTPYKTYPHMPOBAHHOE MO TeMaM / pa3jejaM C
yKa3aHHEM OTBE€JeHHOI0 HA HHUX KOJHYEeCTBA aKaJeMHYeCKHX YacOB U BH/I0B Y4YeOHBIX
3aHATHH
6.1. Pacnipe/iesieHne YacoB 0 pa3jiejaM/TeMaM M BUIaM padoThl

6.1.1. Ounaa popma odyuenusn

Buabl yueOHoii padoThI (B yacax)

KonTakTHas paborta
Ne 3anarus
/ P /Tem 3 Cantoct
n azaeJr/Tema JEKIIMOHHOT0 AHATHS CEMHUHAPCKOrO THHA | o
n THIIA ast
Jlexyuu |Hnoie Ilpakmu | Cemuna | Jlabopa | Hnuvie pabora
yuebHbie | ueckue pol MOpHbLEe
3aHAmMuUA 3AaHAMUA pa60mbl
1. Marpuiisi 4 4 7
o | Ompenemurens 4 4 8
3 Panr matpuist 4 4 8
4. | JluHeliHBIC OnepaTopbl 4 4 8
CucTteMbl THHEHHBIX
5. . 4 4 8
ypaBHEHUU
6 YpaBHEHUS TUIOCKOCTH U 4 4 8
" | mpsIMOi1 B MpOCTpaHCTBE
DIEMEHThI BEKTOPHOM
7. P 4 4 8
anreopsl




DIIEMEHTHI
8. | aHamUTHYECKON 4 4 8
TE€OMETPUH
[IpuMeHeHue 371eMEeHTOB
9. | nuHeitHOM anreOpHI B 4 4 8,85
SKOHOMHUKE
IIpome:xxyTouHast 015
aTTecTaAlNA !
HUroro 36 36 71,85
6.2 IIporpamMma IMCUMILINHBI, CTPYKTYPHPOBAHHASA 0 TeMaM / pa3ieaam
6.2.1 Codeporcanue nekuuoHHo2o Kypca
Ne HaumenoBanue
n/n TeMbl (pa3aesa) Conep:kanue JeKUMOHHOTO 3aHATHS
AUCHHUILINHBI

1. Martpuibt Martpunel. Onepanuu Hag MaTpuamu. YacTHble BUJIbI MATPULL.

OOparHas MaTpuIla U €€ BHIYUCIICHHE.
OneMmeHTapHble  mpeoOpazoBaHus  Marpui. OOpaTUMOCTb
AJIEeMEHTapHbIX MnpeoOpazoBanuii. [IpuBeneHue wmaTpuiy K
CTYNEHYaTOMYy BHIY OJJIEMEHTapHBIMU MpeoOpa3oBaHUSIMHU.
Cymma MaTpull. Y MHOXKEHHE MaTpuLbl Ha yuciio. [IponsBenenue
Matpul. MaTpuuHas 3anuch CUCTEMbl ypaBHeHHMU. (CBoiicTBa
apudMeTHUecKnX omnepauuid Haa wMarpuramu. OOpaTHas
matpunia. [loctpoeHne oOpaTHONW MAaTPHUIBI DJIEMEHTAPHBIMU
peoOpa3oBaHusIMU. XapaKTEPUCTUUECKUE YPaBHEHUSI MATPULIbI.

2. Onpenenurens Onpenenurenu. Onpepenutens n-ro nopsaka. CpoiicTBa
onpenenutenei. MuHOpbl W anreOpanyeckue JOMOTHEHUSI.
Teopema Jlamtaca. Beruncinenue ompenesuTens pasiokeHHEM
110 CTPOKE WJIM CTOJIONY.

3. Panr marpunel Onpenenenne paHra marpuipl. Teopema O paHre MaTpHIbL.
WMHBapHaHTHOCTh paHTra MaTPUIIbl OTHOCUTEIBHO JIEMEHTaPHbIX
npeoOpa3oBaHuil.

4. | Cuctembl JuHEHHBIX | OCHOBHbIE  TMOHATUS W ONpEAeNieHus.  DJIeMEeHTapHbIe

ypaBHEHUH npeoOpa3oBaHusl CHCTEM JIMHEHHBIX ypaBHeHu#. IIpaBuio
Kpamepa. Merox T'aycca. Meron Xoppana-I'aycca. Meron
3eitnena. MarpuuHas 3alHMcCh CUCTEMbl JUHEHWHBIX YpaBHEHUHU.
Pemennie mMaTpuyHbIX ypaBHeHUH. Meron oOpaTHON MaTpHIIbL.
ITpocTpaHCTBO peHIEHMM CHUCTEMBI JIMHEWHBIX OJHOPOAHBIX
ypaBHeHU. DyHAaMEHTAIbHAsA CUCTEMa perieHuil. BektopHas
3allUCh CUCTEMBI JIMHEHHBIX ypaBHeHMI. Teopema Kponekepa-
Kanennmu. CTpykTypa MHOXECTBa PEIIEHU CUCTEMbI JIMHEHHBIX
HEOJIHOPOJHBIX YPAaBHEHHUH.
5. | DrneMeHTsI BektopHble  mpoctpanHcTBa.  OmpeneneHue  BEKTOPHOTO
MaTpPUYHOTIO aHaJIU3a | IPOCTPAHCTBA. [Ipumepsr BEKTOPHBIX IIPOCTPAHCTB.
[ToampocTpaHcTBO, KpUTEpui MOANpocTpaHcTBa. JIMHEeWHas
3aBUCUMOCTb  BEKTOpoB. basuc. Koopaunatel  BekTOpa.
PasmepHocTh BekTOpHOrO mnpocTpaHcTBa. [IpsmoyronbHas




cHUCTEeMa KOOpAMHAT Ha IJIOCKOCTH. EBKIIMIOBBI MPOCTPAHCTBA.
HepapenctBo Komm-byHsakoBCcKkoro.

JIunelHble onepaTophl

JIuneitnble orneparopsl. JIMHEWHBIE OnEpaTOPbl U UX MATPULIBL.
Onpenenenrie W npumepbl. Omneparud  HaJl  JUHEUHBIMHU
orneparopami. [IpeoOpazoBanre MaTpUIbl TUHEWHOTO OTIIepaToOpa
npu mnepexoje K HoBoMmy Oasucy. [lomoOHble MaTpuLIbL.
CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHUS JMHEHHBIX
OIIepaToOpPOB. XapakTepucTu4ecKuit MHOTOYJIEH, ero
MHBapUAHTHOCTh OTHOCHUTENILHO BbIOOpa Oasuca.

DJIEeMEHThl BEKTOPHOM
anreopsl

Paccrosgnue Mexny Ttoykamu. JleneHue oTpe3ka B JIaHHOM
oTHOLIEHHU. Bektopel. PaBeHctBo BekTOpoB. Koopaunats!
BeKkTOpa. Clio’keHHEe BEKTOPOB. Y MHOXKCHHME BEKTOpAa Ha YHCIIO.
Pa3noxeHne BekTOpa IJIOCKOCTH IO JBYM HEKOJJIMHEAPHBIM
BEKTOPaM. CkansipHoe IIPOU3BEICHUE BEKTOPOB.
IIpeoOpa3oBaHne KOOpAMHAT TOYKM IIPU 3aMEHE CHUCTEMBI
KoopAuHaT. PasnojkeHue BeKTOpa IO TPEM HEKOMILJIaHAPHBIM
BekTopaM. OproroHanbHbI Oa3uc. Pa3znoxkenue BekTopa IO
opToroHasibHoMy 6a3ucy. IIpouecc oproroHaau3anuu.
BekropHoe IIPOU3BEICHUE BEKTOPOB. CwmemanHoe
nmpousBeneHue BeKTOpoB. IIpocreiimme cCieacTBUS aKCHOM
JUHEHHOro mpocrpaHcTBa. [loanpocTpaHCTBO — JIMHEWHOIO
npocrpancTBa. IIpocrelimue cBONCTBA JIMHEHHO 3aBHCHMBIX
BeKTOpoB. basuc u koopauHatel BekTOpoB. CylecTBOBaHUE
0a3uca  KOHEYHOMEPHOrOo  IPOCTpaHCTBAa.  Pa3MepHOCTH
JIMHEHHOT O IPOCTPAHCTBA.

OJIEMEHTHI
aHAJIUTUYECKOU
reoMeTpuu

YpaBHEHUE JIMHUM. YPaBHEHUs IUIOCKOCTA U NPSIMOM B
npocTtpaHcTBe. Pa3nmuuHple (QOpMBI ypaBHEHHUS IUIOCKOCTH H
YPaBHEHHUs IPSIMOM B IPOCTPAHCTBE. YTOJI MEXY IIIOCKOCTSMHU.
Yros Mexay HpSAMBIMU. YTOJ MEXAY HPSIMOU MU INIOCKOCTBIO.
VYcnoBus napamiesIbHOCTH BEKTOpa U IIIOCKOCTH. Paccrosnue ot
TOYKM JI0 IpsAMOM. I'eOMeTpuYecKuii CMBICI 3HAKa TpeXdsieHa
Ax+By+C. T'eomeTpuueckuii CMBICI 3HaKa MHOIOYJIEHA
Ax+By+Cz+D. BsaumHoe pacrnonoxeHue JABYX U Tpex
IJIOCKOCTEN. B3auMHOE pacmosioKeHue MpsMOM U IUIOCKOCTH,
JBYX TPSIMBIX.

Kpussie BrOporo mnopsjaka. maurnc, runepoona, napadona. Mx
ONpENETCHUsI, T€OMETPUYECKHE CBOMCTBA M KAaHOHUYECKHE
YpaBHEHU.

[IpumeHeHue
3JIEMEHTOB JIMHEHMHOU
anreOpsl B SKOHOMHUKE

Ucnions3zoBanne anredOpbl Matpuil. Mcmonap3oBaHHE CHUCTEM
JUHEHHBIX anredpandeckux ypaBHeHUil. Mopnens JleoHTheBa
MHOTOOTpacieBOil ~ SKOHOMUKM  (OaJlaHCOBBIM  aHaIu3).
DKOHOMMKO-MaTeMaTH4eCKast MOJIETb MEXOTpPaciIEBOTO
Oamanca. IlpumeHenume OanaHCOBOTO METOJa B aHAIM3E
HDKOHOMHYECKUX IOKa3zareie. JIMHeliHas MOJenb TOProBIH.
CTpyKTypHasi MaTpHIa TOPTOBJIN.




6.2.2

Cooepircanue npaKmuyecKux 3anAmuil

n/n

HaunMeHoBaHHE TEMBI
(pa3aeJsia) AMCUUIJIMHBI

Conep:xkaHue NPAKTHYECKOT0 3aHATHUS

Marpuris

Marpunpl. Onepauuu Haag MaTpuriamu. YacTHbIE BHJIbI
Matpui. OOpaTHas MaTpula U €€ BHIYUCIICHHE.
DOnemeHTapHbBIe TIpeoOpazoBaHusi wmarpuil. OOpaTUMOCTh
AJIEeMEHTapHbIX MpeoOpa3zoBanuil. llpuBenenue martpui kK
CTYNEHYAaTOMY BHJly 3JEMEHTAapHBIMH IPEOOpa3OBaHUSIMHU.
Cymma wMarpull. YMHOXKEHHE MATpPHUIBI Ha  YHCIO.
[IpousBenenne wMarpul. MarpuyHas 3anuch CUCTEMBbI
ypaBHeHui. CBoiicTBa apu(METHYECKUX oOIeparuii  Haj
Matpumamu. OOparnas wmartpunia. I[loctpoenme oOpaTHOI
MaTpPHUIIbI 3JIEMEHTapHBIMU peoOpa3OBaHUSIMHU.
XapakTepucCTUYECKUE YpaBHEHUS MATPHUIIbI

Onpenenurenb

Brluucnenue omnpenenureneil pa3jioKeHHEM IO AJIEMEHTaM
CTPOKH WJIM CTOJOIA U IPUBEACHUEM K TPEYTrOJIbHOMY BUIY.
Hcnonbs30BaHne CBOWCTB ONPEAEIIUTENEH.

Panr matpuist

Omnpenenenue paHra mMarpuisl. Teopema O paHre MaTpPUILBL.
VHBapuaHTHOCTb paHra MaTpHIIbI OTHOCHUTEJIBHO
3JIEMEHTApHBIX IPe0Opa30BaHHM.

Cucremsl JIMHEWHBIX

YpaBHEHUU

Pemienue 1nMHEWHBIX MaTpPUYHBIX ypaBHEHMU. Pemnienue
CHUCTEM JIMHEHHBIX YypaBHeHU 1o mnpaBuiny Kpamepa.
Pemenue cucrem NMHEHWHBIX ypaBHEHUUW MeTofoMm [ 'aycca.
Pemenne cucrem JIMHEWHBIX ypaBHEeHUH MeTonoM JKopraHa-
l'aycca. PemieHue cucreMm JIMHEWHBIX YpPaBHEHHUM METOJOM
3eiiaens. Pemenre cucteM JMHEHHBIX YPAaBHEHHH METOIOM
oOpatHoit Matpuibl. CTpyKTypa OOIIEro peleHus: CUCTEMBI
JIMHEHHBIX YPABHEHUM.

OIIEMEHTHI
aHajIu3a

MaTpu4IHOI o

BexTtopHble mpocTpaHcTBa M noamnpocTtpaHcTBa. [Ipumepsl
MPOCTPAHCTB M MOJNPOCTPAHCTB,  HAXOXAECHHE  HUX
pasmepHocTel. [IpoBepka IMHENHON 3aBUCUMOCTH BEKTOPOB.
Haxoxnaenue 0a3zuca 1 paHra cCUCTEMbI BEKTOPOB, KOOPAUHAT
BEKTOpa B JIaHHOM Oa3uce. Martpuia mnepexona OoT OAHOTO
O6azuca k gpyromy. IIpeoOpa3oBaHue KOOpAWHAT TIPHU
U3MEHEeHHMH Oa3uca.

JInneliHple onepaTopbl

[IpuMeppl  JTMHEWHBIX W HEIMHEHHBIX  ONEPaTOpOB.
Haxoxnenue MaTpULBI JIMHEHUHOT O oreparopa.
[IpeoOpa3oBanne MaTpuipl omneparopa IpH H3MEHEHUU
6a3uca. HaxoxxeHne coOCTBEHHBIX 3HAUEHUH M COOCTBEHHBIX

BEKTOPOB JIMHEMHOTO OnepaTopa.

OJIEMEHTHI
anreopsl

BEKTOPHOU

[IpuMepsl €BKIMAOBBIX MPOCTPAHCTB M  OPTOTOHAIBHBIX
0a3ucoB B HUX. Pa3noxkeHuss 1Mo OpPTOrOHAIBHOMY Oa3ucy.
[Iporiecc opToroHanu3anuy CUCTEMbI BEKTOPOB.

DONEeMEHThl aHAJINTUYECKOU
Tr€OMETPUH

VYpaBHEeHHs JIMHUA Ha IJIOCKOCTH: SIBHBIE, HESBHBIE,
napamerpudeckue. Kimaccudukarms nuanid. Pa3nnyaabie BUIbI
ypaBHEHMI NpSMON Ha IUIOCKOCTHU: 0Olee, KaHOHHUYECKHE,
napaMeTpruiecKue, ¢ yrJIOBbIM K03 PHUIeHTOM.

JIMHUM BTOPOTO MOpsAKA: JIUIMIC, runepbona, mapabona,
napa npsmsIx. [loctpoenue nuHMI BTOPOro nopsiika.
[InockocTe W mpsiMasi B MPOCTPaHCTBE. AHAIU3 B3aUMHOIO




PAaCIIOJIOKEHUS MIPSIMBIX U INIOCKOCTEH 110 UX YPABHEHUSIM.

[IpumeneHne  3IEMEHTOB
JUHEWHOW  anreOpel B
HKOHOMUKE

Monpens JleoHuTneBa MHOT'OOTPACIIEBOM SKOHOMHUKU
(OGamaHCOBBIN aHAIIN3). DKOHOMHUKO-MaTEMaTH4YECKasi MOJICIb
MexoTpacieBoro 6ananca. [[pumeHenne 6aaHcoBOTO METOIA
B aHalIM3€¢ KOHOMMYECKHMX MHoKa3areleil. JInHelHas MoOeib
ToproBiau. CTPyKTypHasi MaTpHUIla TOPTOBJIH.

6.2.3 Cooepocanue camocmoamenvHoll paoomaol

Ne
n/n

HauMenoBanue TeMbl
(pa3zaesia) IMCUMILIUHBI

Conep:kaHue caMmoOCTOSATEILHOM padoThI

1.

Marpuiisi

Marpunpl. Onepauuu Haj MarpuriaMud. YacTHble BHUJbI
matpull. OOpaTHas MaTpHlla U €€ BEIYUCIICHHE.
DneMeHTapHbIe npeoOpa3oBaHus MaTpHLL.
ObpaTtumocThb 3JIEMEHTAPHBIX npeoOpa3oBaHuil.
[TpuBenenue MaTpHIl K CTYIIEHYaTOMY BUTY
aJIeMEHTapHbBIMUA  TIpeoOpazoBanusamu. CymMma MaTpHil.
YMHO)XeHue MaTpuilsl Ha yucio. [IpousBenenue marpuil.
Matpuunass 3anuch cucteMbl ypaBHeHMil. (CBoiicTBa
apudmernueckux omepanuii Hajg marpunamu. OOpaTHas
MaTpuLa. [TocTpoenue oOpaTHOMI MaTpULbI
AIIEMEHTaPHBIMU peoOpa3OBaHUSAMHU.
XapakTepUCTUUECKUE YPABHEHHSI MATPHIIBL.

Onpenenurenb

Onpenenurenu. Onpeaenutesb n-ro nopsgka. CBolcTBa
onpenenuteneii. MuHoOps! U anreOpandecKkue JAOMOJTHEHHUS.
Teopema Jlannaca. Breruucnenue OIpeIeIIUTENS
Pa3I0KEHUEM 110 CTPOKE WJIM CTOJIOILY.

Panr matpuibst

Onpenenenue panra MmaTpuubl. Teopema 0 paHre MaTpULBIL.
WHBapyaHTHOCT, ~ paHra  MaTpulbl  OTHOCHTEJIBHO
3JIEMEHTApHBIX TPeoOpa3oBaHuil.

Cucremsl JIMHEVHBIX
ypaBHEHU U

OcCHOBHBIE TIOHATHSI M ONpPENENIECHUS. OJIEMEHTapHBIE
npeoOpa3oBaHus CUCTEM JMHEHHBIX ypaBHeHHH. [IpaBuio
Kpamepa. Metop I'aycca. Meton XKopaana-I'aycca. Meron
3einens. MarpuuHas 3amuch  CUCTEMBI  JIMHEWHBIX
ypaBHeHu. Pemenme MaTpuuHbIX YypaBHEHHU. Meroa
oOpatHOi Matpulel. [IpocTpaHCTBO pelIeHUN CUCTEMBI
JUHENHBIX OJHOPOJHBIX ypaBHEeHMU. DyHIaMeHTaJIbHAs
CUCTeMa pelleHnd. BekTopHas 3anmce CUCTEMBI TMHENHBIX
ypaBHeHuil. Teopema Kponekepa-Kanemmu. Crpykrypa
MHO’KECTBA PELIEHUN CUCTEMBI JIMHEWHBIX HEOJHOPOAHBIX
YpaBHEHUM.

DNeMEeHTbI MaTpUYHOTO
aHanmm3a

Bektopasle mnpoctpaHcTBa. OrmpeneneHue BEKTOPHOTO
npocrpaHcTBa.  IIpuMepel  BEKTOPHBIX — IPOCTPAHCTB.
[ToanpocTpaHCcTBO, KpUTEpUH MIOJIIPOCTPAHCTBA.
JIuneitHast 3aBucuUMOCTb BeKTOpoB. basuc. KoopauHartbl
BEKTOpa. Pa3MepHOCT  BEKTOPHOTO  NIPOCTPAHCTBA.
[IpsMoyronbHas CcuUCTEMa KOOPAMHAT HA IIJIOCKOCTH.
EBxmmnoBel  mpoctpanctBa.  Hepasenctso — Komm-
byHsKOBCKOTO.

JIunelinble onepaTopbl

Jlunelinple omneparopsl. JIMHEWHBIE omepaTopel M KX
matpuubl. Onpenenenue M npumepbl. Onepauuu  Haj




JUHEWHBIMU omepartopamu. IlpeoOpa3oBaHue MaTpuIlbl
JUHEHHOro orneparopa IpH Iepexojie K HOBOMY Oaswucy.
[Tono6uble  marpunbl. CoOOCTBEHHBIE  BEKTOPBI |
COOCTBEHHBIE  3HAYCHHS  JIMHEHHBIX OIepaToOpOB.
XapakTepUCTUUYECKU MHOTOYIEH, €ro HMHBAPUAHTHOCTh
OTHOCHUTEJILHO BbIOOpa 6a3uca.

7. | DnemeHTbI BEKTOpHOM | PaccrosiHue Mexxny Toukamu. /leneHue oTpe3ka B JaHHOM
ayreOpbl oTHoLIeHHH. Bekropel. PaBeHcTBO BekTOpOoB. KoopauHatel
BekTopa. Cll0)KeHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yuciao. Pa3okeHne BeKTOpa IUIOCKOCTH 1O JABYM
HEKOJUIMHEapHbIM BekTopaM. CKalspHOE NpPOU3BEICHUE
BeKTOpoB. [IpeoOpazoBaHre KOOPIAMHAT TOUYKH IIPU 3aMEHE
cucTeMbl KoopauHaT. PasnokeHue BeKTOpa IO TpeEM
HEKOMIUJIAaHapHbIM ~ BekTopaM. OproroHanbHbIi  Oasuc.
Paznoxenne BeKTopa IO OpPTOrOHAIBHOMY Oa3mCy.
ITpouecc oproroHann3anuy.

BexkropHoe  mpousBeneHue — BekTOopoB.  CMellaHHOE
IIpOu3BeIcHNE BEKTOpOB. [Ipocreiimue cieacTBust akCuoM
JMHENHOro mpocTpaHcTBa. lloanmpocTpaHcTBO JIMHEHHOTO
IIPOCTPAHCTBA. [Ipocrefimme  cBoOiicTBa  JIMHEWHO
3aBHCHMBIX BEKTOpOB. ba3uc M KOOpAMHATBI BEKTOPOB.
CymectBoBanue 06a3uca KOHEYHOMEPHOIO HPOCTPAHCTBA.
Pa3zmepHOCTH JIMHEHHOTO MPOCTPAHCTBA.

8. | DnemMeHThl aHAJIMTHYECKOM | YpaBHEHHE JMHUU. YPaBHEHUS IUIOCKOCTH U HPSAMOM B
r€OMETPUH npoctpancTBe. Pazniansie popMbl ypaBHEHHS TNIOCKOCTH
YpPaBHEHHs MpPSAMOM B IPOCTPAHCTBE. YTOI MEXKIY
IUIOCKOCTSIMU.  YTOJI MEXAY MNPAMBIMHA. YTOI MEKIY
IIPSIMOM M TNIOCKOCTBIO. Y CIIOBHUS TApAJUIEIbHOCTH BEKTOPA
U IUIOCKOCTH. PaccrosstHue OT TOYKM JO HIPSIMOM.
I'eomeTpuueckuii cmbica 3HaKa TpexuwieHa Ax+By+C.
I'eomerpuuecknii CMBICII 3HaKa MHOT'O4JIEHa
Ax+By+Cz+D. BzanMHOE pacnoyio)k€HHE ABYX U TpeEX
IUIOCKOCTEW. B3amMmHOE pacnosioKeHue npsIMOd W
IIJIOCKOCTH, IBYX NPSAMBIX.

Kpusblie BToporo nopsiaka. muurc, runepOosa, napadona.
Nx  omnpenencHus, TeOMETPUYECKHE  CBOMCTBA W
KAaHOHMYECKHUE YPABHEHHSI.

9. | Ilpumenenne  snemenToB |Mcmonb3oBanue anredpsl Marpull. Mcnonb3oBanue cucrem
JUHENMHONW  anreOppl B | IMHEHHBIX  ajreOpanveckux  ypaBHeHHH.  Mogjenb
DKOHOMUKE JleoHTbEBa MHOTIOOTpACiIEBOW HKOHOMMKH (OaTaHCOBBIN
aHajmus). DKOHOMHKO-MaTeMaTH4eCKast MOJIEJTh
MexxoTpacieBoro Oananca. IlpumeHeHue GalaHCOBOTO
METO/1a B aHAJIM3€ SKOHOMHUYECKUX ITOKa3aresiel. JInnenas
MoJieb TOproBiu. CTpyKTypHasi MaTpHIla TOPrOBJIN.

7. Tekymmii KOHTPOJIb N0 JUCHHUILTIHHE (MOAYJII0) B pAMKAX YU4eOHBIX 3aHATHI
B paMKax TCEKYWICr0 KOHTPOJA IMPErnoagaBarCyib CaMOCTOATCIIBHO MOXET MIPOBOJUTH
CJEAYIOIINE MEPOTIPUITHS:

Ne KonTtpouanpyembie pa3aeiibl

HaumMeHoBaHHeE OLIEGHOYHOI'O CPEeACTBA
n/n (Tembl) b pel

1. ManI/II_IBI OHpOC, HpO6J’ICMHO-aHaJ'II/ITI/I‘-IeCKOC 3aaHuC,




TECTUPOBAHUE.

2 Onpenenurenb Omnpoc, poOJIEMHO-aHATUTUYECKOE 3a7aHue,
TECTUPOBAHUE.

3 Panr marpuist Ompoc, po0JIEeMHO-aHATTUTHYECKOE 3a/laHue,
TECTUPOBAHUE.

4 CucTeMbl TMHEUHBIX YPaBHEHUI Ompoc, poOJIEMHO-aHATUTUYECKOE 3a7aHue,
TECTUPOBAHUE.

5 DneMeHThl MaTpu4HOro aHanusza | Ompoc, po0JIEMHO-aHATTUTHYECKOE 3aJlaHue,
TECTUPOBAHUE.

5 JluneiHbIe onepaTopbl Ompoc, po0JIEMHO-aHATTUTHYECKOE 3a/laHue,
TECTUPOBAHUE.

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

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

9 [Ipumenenue 31emMeHTOB Ormpoc, MpoOJIEMHO-aHAIUTUYECKOE 3a/1aHue,
" | n1uHelHoM anreOphl B 9)KOHOMUKE | TECTHPOBAHUE.

8. IlepeyeHbr OCHOBHOW M JONOJHUTEIbHOH Y4eOHOW JIMTEpPaTypbl, HEOOXOAUMON IJIs1
OCBOCHUS AMCHUIIMHBI (MOXYJIs1)

8.1. Ocnoenas yueonas rumepamypa
1. Bpennuxuna, O. 0. Jluneitnas anredpa. B 2 gactax. U.1 : yuebHo-MeToanueckoe nocodue
/ O. 1O. bpennuxuna, A. M. HsneBa. — Hoocubupck : HoBocHOUpCKuii rocymapCTBEHHBIH
texHudyeckuii yausepeuret, 2025. — 80 ¢. — ISBN 978-5-7782-5366-7, 978-5-7782-5367-4 (u.1).
— Texkcer : anmexkrponnsiit // Ludposoit odpazoBatenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/156049.html
2. Toncronsros, C. H. JIunelinas anreOpa u aHaTUTHYECKAs TEOMETPUS : yaeOHOe mocodue /

C. H. ToncronstoB, U. B. Xepnosckas. — benropon : benropoackuii rocyaapCTBEHHBIH
TexHonorndyeckuii yHuepcurer uMm. B.I. IllyxoBa, OBC ACB, 2024. — 95 c. — Tekcr :
anektpoHHblt // Ludposoit obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/156294.html

3. Hlurones, B. B. Jluneiinas anrebpa u e€ npunoxxeHus : yuyebnuk / B. B. IluroneB. —
Mocksa : IIpomereit, 2024. — 151 ¢. — ISBN 978-5-00172-634-0. — TeKcT : 37€KTPOHHBIN //
[udposoit 00pa3oBaTenbHBbI pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/153431.html

8.2. /lononnumenvhnan yuebnan numepamypa:

1. KaramaxnoBa, . H. Jluneiinas anrebpa : yueOHO-MeTomudeckoe mocobue / M. H.
KaranaxxnoBa. — Komcomonbsck-Ha-Amype : KomcoMonbckuii-Ha-AMype TrocyaapCTBEHHBIN
yauBepeuteT, 2024. — 65 ¢. — ISBN 978-5-7765-1575-0. — Tekcr : snextponnslii // Ludposoii
obpasoBatenbHbiii pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/140649.html

2. boOwuteBa, T. H. JIunelinas anreOpa v aHAIUTHYECKAst TEOMETPHS | YIeOHO-METOAMIECKOE
nocobue / T. H. boGsuieBa, JI. B. KupbsinoBa, T. H. TutoBa. — Mocksa : MUCU-MI'CY, Aii [1u Ap
Memua, ObC ACB, 2024. — 144 c. — ISBN 978-5-7264-3421-6. — TekcT : 30eKTpOHHBIA //
[Mudpposoit  oOpazoBarenvHblii  pecypc  IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/140483.html



https://www.iprbookshop.ru/156049.html
https://www.iprbookshop.ru/156294.html
https://www.iprbookshop.ru/153431.html
https://www.iprbookshop.ru/140649.html
https://www.iprbookshop.ru/140483.html

3. IlInapesa, I'. B. Beicias matemaruka. JInneiinas anredpa : yaeOHO-METOIMUECKOE TOcoOHe
(peKOMEHIAIINH 10 CAMOCTOSTeNIbHOMY n3ydeHuro aucuumuinael) / . B. [llnapeBa. — Cumdepononsb
: YHUBepcuTeT 3KOHOMHKHU U ynpasienus, 2022. — 108 ¢. — Tekcr : anexkrponnsiii // L{udposoit
obpazoBatenbHbii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/128043.html

8.3. IlepunoanuyecKkue N3TaHus
1. Bectauk MockoBckoro YHuBepcurera. Maremaruka, Mexanuka (msu.su)

9. Ilepeyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH ''UHTepHeT"
(nanee - cern "UHTEpHET"), HEOOXOAMMBIX /1JI5l 0CBOCHUS TUCHMILINHBI (MOTYJIs1)

1. ®enepanbHbiii mopran «Poccuiickoe odpazoBanuey. http://www.edu.ru/

2. DIIEKTPOHHO-OMOINOTEYHAS cucrema «Hayunas AJICKTPOHHAS OonbmmoTeKa
eLIBRARY.RU» https://www.elibrary.ru /

3. DaexkrponHo-6ubaroTeunas cuctema JIAHD https://e.lanbook.com/

4. DnextponHo-OubmMoTeuHas cucrema IPR BOOKS https://www.iprbookshop.ru/

10. MeToanueckue yKkazaHus JAJisi 00y4ar0IMXCH 10 OCBOCHUI0 TMCHMILINHBI (MO1YJIs1)

YcnenHoe 0CBOEHUE JaHHOIO Kypca 0a3upyercss Ha palMOHAIbHOM COYETAaHHMHM HECKOJIbKUX
BUJIOB Y4€OHOI I€ATEIbHOCTU — JIEKIIMH, CEMUHAPCKUX 3aHATUN, CAaMOCTOSITENbHON paboThl. [Ipu
3TOM CaMOCTOATENbHYIO padoTy ClleyeT pacCMaTpUBaTh OJJHUM U3 IVIABHBIX 3BEHBEB I10JIHOLIEHHOTO
BhICIIET0 00pa30BaHusl, Ha KOTOPYIO OTBOJUTCS 3HAYUTEIbHAS YaCTh Y4€OHOTO BPEMEHH.

CamocrosTenbHas paboTa CTyIEHTOB CKJIaIbIBAETCS U3 CIEIYIOIUX COCTaBIISIOLIMX:

1. pabGoTta ¢ OCHOBHOW U JOTOJHUTEIBLHON JIUTEPATypOHl, C MaTepuajaMu HHTEpHETA U
KOHCIIEKTaMH JICKIIHIA;

2. BHEayOWTOpHAas IMOJIrOTOBKA K KOHTPOJBHBIM pa0doTaM, BBIIOJHEHHE JOKJIAIOB,
pedepaToB U KypcOBBIX padoT;

3. BBINIOJHEHHE CAMOCTOSITEIBHBIX TPAKTUIECKUX paboT;

4. TOArOTOBKA K 9K3aMEHaM (3ayeTaM) HEMOCPEICTBEHHO Mepel HUMHU.

Jl1s mpaBUIIbBHOM OpraHu3anuy paboThl HEOOXOAUMO YUUTHIBAThH MOPSAOK U3YUEHHUS Pa3/iesioB
Kypca, Haxo[sUIUXCsA B CTPOTOM JIOTMYECKOW MOCieNoBaTebHOCTH. [loaTOMy Xopolee ycBoeHHe
OJIHOM YacTU AMCUMIUIMHBI SIBISIETCA NPEINOCHUIKOW JJisi YCHEIIHOIo IMepexoia K CleAyHoIeH.
3ananus, NpoOIeMHbIe BONIPOCHI, MPEATIOKEHHbIE I U3YyUeHUs AUCLHUILIMHBI, B TOM YUCIIe U IS
CaMOCTOSITENIbHOTO BBIMIOJIHEHUS, HOCAT MEXIUCIUIUIMHAPHBIA XapakTep U 0a3upyroTCs, Mpekae
BCEro, Ha NMPUYMHHO-CJIEICTBEHHBIX CBA3SX MEXAY KOMIIOHEHTaMU OKpYXKarollero Hac mupa. B
TEYEHHE CeMecTpa, HeOoOXOIMMO MOArOTOBUTH pedeparbl (IMPOEKThI) C HCIOJIb30BAaHUEM
pPEKOMEH/1yeMOIl OCHOBHOW M JONOJHUTEIBHON JUTEpaTyphl M cAaTh pedeparbl Uis NPOBEPKU
npenogaBareno. BaKHbIM COCTaBISIIOIIMM B HM3YyYEHUU MJAHHOTO Kypca SIBISETCS peELIeHUE
CUTYallMOHHBIX 3aJla4 U paboTa Haj MpOoOJIEeMHO-aHATMTUYECKUMHU 3aJJaHUsIMM, YTO TpEAroaraer
3HaHUE COOTBETCTBYIOIIEN HAYYHON TEPMHUHOJIOTUH U T.J.

Jis nydiiero 3armoMHMHaHUs MaTepualla 1LelecoO0pa3HO HCMOJIb30BaTh WHAMBUYaJIbHbIE
OCOOCHHOCTH M pa3Hble BUJBI MaMATU: 3PUTENbHYIO, CIyXOBYIO, aCCOLIMATUBHYIO. Y CIEHIHOMY
3alIOMMHAHUIO TaK)Ke CHOCOOCTBYET NMPUBEACHHUE SIPKUX CBUAETENBCTB M HAIVIIHBIX MPHUMEPOB.
Y4eOHbIil MaTepHal JOKEH NOCTOSTHHO MOBTOPSATHCS U 3aKPEIIATHCS.

[Tpy BHINOJHEHUU JOKJIa 0B, TBOPYECKHX, HHPOPMAITMOHHBIX, HCCIIEIOBATEIBCKUX POEKTOB
ocoboe BHUMaHHE Clie[lyeT oOpaiiarh Ha 1MoA00p UCTOYHUKOB HHPOPMAIIMU U METOAUKY pabOThI C
HUMH.

Jlns yerenmHO#M ciauun sK3amMeHa (3adeTa) peKOMEHIYEeTCsl COOI0IATh CIEAYIOIIHE MPaBHIa;

1. TToaroroBka K 3K3aMeHy (3a4eTy) JOJKHA MPOBOAUTHCS CUCTEMATUYECKH, B TEYEHHUE BCETO
cemecTpa.


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/

2. VlnTeHcuBHAas MOATrOTOBKA JIOJKHA HAYATHCS HE MO3JHEE, YEM 3a MECSI] 10 SK3aMeHa.

3. BpeMs HemocpenCTBEHHO TMepel 3K3aMEHOM (3a4eToM) JydIllle HUCIOIb30BaTh TAKUM
00pa3oM, 4TOObI OCTaBUTh NOCIEAHUN JI€Hb CBOOOJHBIM /Jisi IMOBTOPEHUS Kypca B LIEJIOM, IS
CUCTEMAaTH3AINH MaTepralia v JOPaOOTKH OTACITHHBIX BOIPOCOB.

Ha sx3aMeHe BBICOKYIO OLIEHKY HOJy4YaloT CTYJCHThI, UCIIOJIb3YIOIIHNE JaHHbIE, IOTYYCHHbIE B
MIPOIIECCE BBITIOIHEHUS CAMOCTOSTEIBHBIX PabOT, & TAK)KE UCTIONB3YIONIHE COOCTBEHHBIC BHIBOJIBI HA
OCHOBE U3Y4YE€HHOT0 MaTepHaia.

Y4uuTeiBas 3HAYUTENBHBI 00BEM TEOPETUYECKOTO MaTepHala, CTyIEHTaAaM PEKOMEHIYETCS
pEryJspHOE MOCeIIeHUE U MOAPOOHOE KOHCTIEKTUPOBAHHUE JICKLIUH.

11. IlepeyeHb HH(OPMANMOHHBIX TEXHOJIOTHI, HMCIOJIB3yeMbIX NPH OCYIIECTBJIECHUHU
o0pa3oBaTeIbHOIO Mpouecca Mo JMCHUILIMHE (MOAYJI10), BKJIIOYas NepeYyeHb MPOrpaMMHOIo
o0ecrieyeHUs1 1 MHPOPMAINMOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOAMMOCTH)

1. Microsoft Windows Server;

2. CemeiictBo OC Microsoft Windows;

3. Libre Office cBoGogHO pacmpocTpaHsieMblii OQHUCHBIA MAaKET C OTKPHITHIM HCXOJIHBIM
KOZIOM;

4. NHpopMamOHHO-CITPABOYHAS cucreMa: Cucrema KoncynsrantlInroc
(Koncynprantllnroc);

5. NudopmanmonHo-mipaBoBoe  obecnieueHue [apaHT: DJIEKTPOHHBIA  MEPHOAUYESCKHIA
cinpaBoyHuK «Cucrema TAPAHT» (Cuctema TAPAHT);

12. Onucanue MaTepUAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMON Il OCYLIeCTBJIEHUS
00pa3oBaTe/IbHOIO Mpolecca Mo JUCHUILIHHE (MOLY110)

12.1. VYueOnas aynuropus [uid TPOBEICHUS Y4YEOHBIX 3aHATUH, NPETyCMOTPEHHBIX
IporpaMMoOii OakagaBpuara, OCHAIICHHAss 000PYI0BaHUEM U TEXHUYCCKIUMHE CPEICTBAMU O0yUCHUSI.

Criennanu3upoBaHHas MeOeb:

Kommiext ydeOHON Mebenu (CTOM, CTYN) MO KOJIMYECTBY OOYYAIONMIMXCS; KOMIUIEKT MeOenn
JUIs IpernojiaBaTes; Jocka (MapKepHas).

TexHu4eckue cpecTBa O0yICHUS:

KommnbroTep B cOope 11 penogaBartesisi, KOJIOHKH, IPOEKTOp, IKPaH.

[lepeveHp NHMIIEH3MOHHOTO TPOTPAMMHOTO OOECTIeUeHHs, B TOM 4YHCIIE OTEYECTBEHHOTO
npousBocTBa: Windows 10, Koncynsrantllntoc, Kaspersky Endpoint Security.

[TepeueHr cBOOOIHO pacpOCTPAHSIEMOT0 IPOIrPAMMHOTO 00ECTICUEHHUSI:

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

[Monxrouenue k cetu «MIHTEpHET» U 0OecIIeueHe JOCTYTa B AIEKTPOHHYI0 HHPOPMAITMOHHO-
oOpa3oBaTenbHyto cpeny MMYVY.

12.2. Tlomenienne A1 CaMOCTOSTEIbHON pabOThl 00YJarOIIUXCS.

Crneunanu3upoBaHHas MeOelb:

KommekTt yueGHON mMebenu (CTO, CTyN) MO KOJIUYECTBY OOYYAIOUIMXCs; KOMIUIEKT MeOenn
TSI TIPETIOIaBaTest; JOCKa (MapKepHasi).

TexHuueckue cpeicTBa 00y4eHus:

Komnreiotep B cOope [uist mpenoaaBatesis; KOMIbIOTEPHI B cOOpe J1sl 00yJaromxcsl; KOJIOHKH;
IPOEKTOP, FKPaH.

[lepeveHp NHIIEH3MOHHOTO TMPOTPAMMHOTO OOECIICUeHHs, B TOM YHCIIE OTEYECTBEHHOTO
npousBojcTBa: Windows 10, Koncynprantllntoc, Kaspersky Endpoint Security.

[TepedeHs CBOOOTHO PACTIPOCTPAHIEMOTO MMPOTPAMMHOTO 00ECTICYCHUSI:

Adobe Reader, Yandex Browser, naker LibreOffice, MTC JIuuk, Gimp, FreeCAD.

[TomemieHne asi CaMOCTOSITENBHON pPAa0OTHI OOYYAIOIIUXCS OCHAIICHO KOMIIBIOTEPHON
TEXHUKOM € BO3MOXXHOCTBIO MOJKIIOUEeHUs K ceTd "MHTepHer" m obecredeHueMm JocTyna B
AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBaTenbHyio cpeny MMYVY.



13.06pa30BaTeJIbHBIe TEXHOJOIiH, HCIIOJIb3YEMbIC ITPH OCBOCHHH AU CHUIIJIUHBI

Jlyist ocBOEHUST TUCIUTUIMHBI UCTIONB3YIOTCSl KaK TPAJAMIIMOHHBIC (OPMBI 3aHSATUN — JIEKIIUU
(THTIBI JICKIMIA — YCTAaHOBOYHASI, BBOJHAS, TEKYIIAsl, 3aKIFOUUTEIbHAs, 0030pHAst, BUIbI JICKITUH —
npoOJieMHasi, BU3YaJIbHAs, JEKIUsS KOH(MEpPEeHIHs, JEKIUs KOHCYIbTallMs); U CEMHHApPCKHE
(IpaKTHYECKUE) 3aHATHS, TAK ¥ aKTUBHBIC U HHTEPAKTUBHBIC ()OPMBI 3aHSATHIA - JIETIOBBIC U POJICBBIC
UTPBI, PEIICHUE CUTYAI[MOHHBIX 33]1a4 U Pa300p KOHKPETHBIX CUTYaIUH.

Ha y4eOHBIX 3aHSATHIX HCIIOJB3YIOTCS TEXHUYECKHAE CPEICTBA OOYUYCHUSI MYJIbTUMEIUHHON
ayJIUTOPUU: KOMITBIOTEP, MOHUTOP, KOJOHKH, HACTCHHBIH HSKpaH, MPOCKTOpP, MUKPO(OH, Maker
nporpamm Microsoft Office ms qemoHCTpanuu npe3eHTanui 1 MeauadaiaoB, BUACOTPOSKTOP AJIS
JIEMOHCTpPAIIMU CIIAiI0B, BUICOCIOKETOB U JIp. TecTupoBanue 00ydyaeMbIX MOXKET OCYIIECTBIATHCS
C HMCITOJIb30BaHHEM KOMITBIOTEPHOTO 000PY/IOBaHMS YHUBEPCHTETA.

13.1. B ocBoeHnM y4eOHOH IMCHHUIUIMHBI HUCHOJBL3YIOTCH CJeAylolue TPaIuIUOHHbIE
o0pa3oBaTejibHbIEe TEXHOJIOTHH:

- YTEHUE MPOOIEMHO-UHPOPMALIMOHHBIX JICKIIUH C UCTIOIB30BAHUEM JTIOCKH U
BUJICOMATEPHAJIOB,;

- CEMHHAPCKHE 3aHATHUS ISl 00CYKICHUS, TUCKYCCUI 1 0OMEHa MHEHHSIMU;

- KOHTPOJIbHBIE OIPOCHI;

- KOHCYJIbTAIHH,

- caMOCTOsTeNIbHAS paboTa CTYJCHTOB C Y4eOHOI TUTEPATYpOil U IEPBOUCTOYHUKAMH,

- IOATOTOBKA U 00cyxeHue pedeparoB (IPOEKTOB), MPe3eHTAIHH (HaydyHO-
ucclieoBarebckas padboTa);

- TECTUPOBAHUE 110 OCHOBHBIM TEMaM JUCIUILTHHBI.

13.2. AKTMBHBbIC M HHTEPAKTHBHbIE MeTOABI U (POPMbI 00yUeHUS

W3 mepeunst BUAOB: («mo32o0e60t wmypmy, anaiuz HIIA, ananuz npobremuvlx cumyayuil,
AHANU3 KOHKPEMHbLIX CUMyayutl, UHYUOEHMbl, UMUMAYUs KOJIEKMUBHOU NpOpecCuoHanbHol
oesmenbHOCmU, pa3viepbléaHue poietl, meopyecKkas paboma, CesA3aHHAs ¢ 0C80EHUEM OUCYUNTUNDL,
ponesas uepa, Kpyaivlii CmoJ, OUchym, beceoa, OUCKYCCUsl, MUHU-KOH@epeHyus U Op.) UCTIONb3YIOTCS
CIIEAYIOIIHE:

- ducnym

- aHanu3 npooOIeMHbIX, MBOPUECKUX 3A0AHUL, CUMYAYUOHHBIX 3A0a4

- ponesas uepa,

- Kpyanvlil cmoi;

- MUHU-KOH@hepenyus

- Juckyccus

- beceoa.

13.3. OcobenHocTn 00y4yeHMs] MHBAJIWIOB W JHI C OTPAHMYEHHBIMH BO3MOKHOCTSIMH
3nopoBbsi (OB3)

[Tpu opranuzamuu oO0y4deHUs MO JUCHUIUIMHE YYUTBIBAIOTCS OCOOCHHOCTH OpraHU3aluu
B3aMMOJICHCTBYS ¢ MHBAJIMIAMH U JIMIAMH C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbs (ajiee —
uHBaMABl M Juna ¢ OB3) c nenbto obecrieueHuss ux mpas. Ilpu oOydeHMH yYUTHIBAIOTCS
OCOOCHHOCTH MX MCUXO(U3MYECKOr0 pPAa3BUTHUS, HMHAWBHUIYATbHBIE BO3MOXHOCTH U TIpHU
HEOO0X0/IMMOCTH 00ecneunBaeTcs KOPPEKIMs HapyLIeHWH pPa3BUTUS M COLMAIbHAS aJanTaius
YKa3aHHBIX JIMII.

Br160op MeTo10B 00ydeHus onpenensercs coJepKaHueM 00ydeHHs, YpOBHEM METOIMYECKOTO
U MaTepUaIbHO-TEXHUYECKOTO 00ecnedyeHus, 0COOEHHOCTAMU BOCHPUATHS Yy4eOHON mHbopManuu
CTYJEHTOB-UHBAJIUJOB M CTYAECHTOB C OIPAaHUYEHHBIMH BO3MOXXHOCTSMHM 3JI0pOBbsi U T.1. B
00pa3oBaTeIbHOM MPOLECCe HCHOIb3YIOTCS COLMATbHO-AKTUBHBIE U pe(IEKCUBHBIE METObI



0o0y4YeHMsI, TEXHOJIOTUM COLMOKYJIbTYpPHOW peaOuiauTaluy C IEJbl0 OKa3aHUs IIOMOIIU B
YCTAaHOBJICHUM IIOJHOLEHHBIX MEXJIMYHOCTHBIX OTHOLICHHW C OPYIMMHU CTYAEHTAMH, CO3aHHUU
KOM(OPTHOT'O NICUXOJIOTHYECKOT0 KJIMMaTa B CTYJEHYECKON TPpYIIIIE.

[Tpu 0O0y4eHun JuIl ¢ OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMU 3/I0POBBS AJIEKTPOHHOE 00Y4YeHHUE U
JUCTAaHIMOHHbIE 00pa30BaTE/bHbIE TEXHOJOIMU IPEAyCMaTpPUBAIOT BO3MOXKHOCTb IIpUeMa-
nepeaayn nHGOPMAIMK B JOCTYIHBIX /Ui HUX (OopMax.

OOyuaromyecs M3 4ucia JMI C OTPAHUYEHHBIMH BO3MOXKHOCTSMHU 3710pOBbSI 00ecreueHbl
NCYATHBIMH U 3JEKTPOHHBIMU O0pa3oBaTeIbHBIMH pecypcamu B (opmax, aganTUPOBAHHBIX K
OTrPaHUYEHUSIM UX 310POBBSI.



[Tpunoxenue

ABTOHOMHAsI HEKOMMepYeCKasi OpraHu3anusi BbICLIEro 00pa3oBaHus
«MOCKOBCKHNU MEXJIYHAPOJIHbIU YHUBEPCUTET»

®OH/JI OLEHOYHbLIX CPEJICTB
JUISI IPOBEJAEHMS TPOMEKYTOYHOM ATTECTALIMM
MO JUCHUTJINHE

JIuneiitnas anaredpa

Hanpasnenue noocomosxu NudopmanmonHbie CUCTEMbI U TEXHOJIOTUU

Koo 09.03.02
Hanpaesnennocmo (npogpunv)  IlpoektupoBanue, pa3pabOTKa U COMPOBOXKICHUE
UH(OPMAITMOHHBIX CUCTEM

Keanugurxayus évinycknuka  06axajgaBp

MockBa
2026



1. IlepeyeHb KOA0B KOMIeETEeHUMH, (POPMHUPYEMBIX TUCHMIUIMHON B Mpolecce 0CBOEHUs
o0pa3oBaTeIbHON NPOTrPaMMBbI

I'pynna komnereHuit Kareropusi komnereHumi Kon
CucreMHO€ 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, KPUTUYECKUH | 3a1a4u
aHamu3 U cuHte3 | YK-1.2 BeiGupaer pecypchl i moucka HHGpOpMauu
uHpOpManuy, HEOOXOAMMOM ISl PEUICHHUs IOCTaBICHHON 3a1a4u
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 3a/1a4a.
VK-1.4 BbISBisIET CUCTEMHBIE CBSI3U 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 (ITPAKTUYECKHE 3aJaun).
YK-2 Cnocoben VK-2.1. VuyactByer B pa3paboTKe THPOEKTa,
OINPEEIATh KpYyT | ONIPENETIEHUN €ro KOHEYHOM LENM, MCXOAsd U3
3a7lad B paMKax | JEHCTBYIOIIMX IIPABOBBIX 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. Peamu3yer 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 IIpuMeHseTr METOIbI MaTEeMaTUYECKOTO
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 PEIICHHS KOHKPETHBIX MPHUKIIATHBIX
AKCIIEPUMEHTAJILHOT | 3ajad.
o wuccinenoBanusi B | OIIK-1.4 Hcnons3yer MaTeMaTH4eCKHE METOJIbI
npodecCHOHANBHOM | 00pabOTKM, aHajaM3a W CHUHTE3a pPe3y/IbTaToB
IeITEIbHOCTH. poeCCUOHATBHBIX UCCIICIOBAHUMN.
OIIK-1.5. TlpumMeHsieT Moa0KeHHe 3aKOHA U METO/IbI B
00J1aCTH €CTECTBEHHBIX HAYK M MAaTEMAaTHKH
OIIK-1.6 Anamm3upyer 3amaud Npo(ecCHOHATBHOM
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 OOyYEHUS MO JIUCLMIUIMHE IPEACTaBIEHbl JECKPUIITOPaAMU
(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 QpyHKUIUMH; MaTeMaTH4eCKHe MIPOU3BOIHBIX "
- OCHOBHBIE TPHU3HAKU | METOJbl NPU PELICHUU | HHTErPaJioB;
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 | PAKTHIECKOTO
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 OKHJIaeMbI€ | IPABOBbIC  KATETOPHUH, | 33734, BO3MOXXHOCTIMHU
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 | peryIupoBaHHS - HaBBIKAMH aHAJIN3a
Pa3IUYHBIX COIHUANBHBIX | MACCOBOU rocy/1IapCTBEHHON
IIPOLIECCOB KOMMYHHUKAIIH ¥ | IOJUTHKKA B o0nacTu
- BIOUpaTh cnenuuKy  JeIOBBIX | 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 | JESTENIbHOCTH.

METONOB B  o0jactu
€CTECTBCHHBIX HAayK |
MaTEMAaTHKU;

METOAOB B 00Jlactu
€CTECTBCHHBIX HAyK H
MaTeMAaTHKU;




3.2. KpuTtepuu OlIEHKH Pe3yJbTaTOB 00YUEHUS 10 TUCIIUILIMHE

Ixana
OLICHUBAaHU
1

HNnaukarto
pbl
JOCTHIKEH
us

IToka3aTeiu OlleHUBAHUSA Pe3yJIbTATOB 00y4YeHUS

OTJIMYHO/3AUYTEHO

3Haer:

- CTYAIEHT TNIyOOKO M BCECTOPOHHE YCBOWJ MaTepHall, yYBEpPEHHO,
JOTMYHO, MOCJEI0BATENIBHO U TPAMOTHO €r0 M3JIaraeT, ONmupasch Ha
3HaHUS] OCHOBHOW U JIOTIOJIHUTEIIHOM JIUTEPATYPHI,

- HAa  OCHOBE CHCTEMHBIX  HAYYHBIX  3HaHUH  Jeiaer
KBaTM(UIIUPOBAHHBIC BBIBOJIBI U 0000IIECHHS, CBOOOIHO ONEpUPYET
KAaTerOpUsIMU U TIOHSATUSIMU.

VYmMmeer:

- CTYIGHT yMEET CaMOCTOSITEIIbHO W MPaBWIBHO pemaTh y4eOHO-
npodeccuoHabHBIC 3a7aud WU 3aJlaHusl, YBEPEHHO, JIOTHYHO,
MOCJIeIOBAaTEIbHO W apryMEHTHPOBAHO H3JIaraTh CBOE PEIICHHUE,
WCIIOJIB3YSl HAyYHBIC TIOHSTHSI, CChIIAsICh HA HOPMATUBHYIO 0a3y.

Bnaneer:

- CTY/ICHT BIaJIeeT PalMOHAIbHBIMU METOJaMH (C MCIOJIB30BaHUEM
palMoOHANBHBIX METOIMK) PEUICHUS CIIOKHBIX TNPO(hecCHOHAIBHBIX
3a/1a4, IPEICTaBJICHHBIX JIEJIOBBIMU UTPaMU, KEUCaMH U T.11.;

[Ipu pemieHny NpoAEMOHCTPUPOBAII HABBIKU

- BBIJICJICHUS [JIaBHOTO,

- CBSI3KOH TEOPETUYECKUX MOJIOKEHUHN C TPEOOBAHUSAMU PYKOBOISAIINX
JIOKYMEHTOB,

- U3JI0’KECHHUSI MBICJIEN B JIOTUYECKOH MOCIE0BATEIBHOCTH,

- CAaMOCTOSITENILHOTO aHan3a (PaKThl, COOBITUH, ABIICHUH, TPOLIECCOB B
MX B3aMMOCBSI3U U JUAJIEKTUYECKOM Pa3BUTHUM.

XOPOHIO/3BAYTEHO

3Haer:

- CTYIEHT TBEpPJIO YCBOWJI MaTepuall, JOCTATOYHO T'PaMOTHO €ro
W3J1araeT, OINUPasACh Ha 3HAHUS OCHOBHOM M JIONOJHUTEIbHOU
JINTEPATYPHI,

- 3aTpyaHsAeTcs B (GOpMYIMPOBAHUM KBATH(PUIIMPOBAHHBIX BHIBOJOB U
00001IeHN, OnepupyeT KaTeropusMU U MOHSATHSIMH, HO HE BCErjaa
MIPaBWJIbHO UX BEPUPHUIUPYET.

Ywmeer:

- CTYJICHT YMEET CaMOCTOSITENIbHO U B OCHOBHOM MPABUJIHLHO peliaTh
yaeOHO-TIpo(pecCHOHANIbHBIE 3a/laud  WJIA 3aJjaHus, YBEPEHHO,
JIOTUYHO, TIOCIIEJIOBATEIbHO U apryMEHTHPOBAHO H3JaraTh CBOE
peleHne, He B ITOJTHON Mepe HCITONIb3YysI HAYIHBIC MOHSATHS ¥ CCHUITKH
Ha HOPMATHBHYIO 0a3y.

Bnaneer:

- CTYJIEHT B LI€JIOM BJIQJICET PAlMOHAIBHBIMA METOJIAMH PEIICHUS
CJIOKHBIX IPO(ECCHOHATBHBIX 33Ja4, MPEACTAaBICHHBIX J€I0BbBIMU
UIpaMH, KENCaMU U T.J1.;

IIpu pemeHun cMOr IPOJAEMOHCTPUPOBATH JOCTATOYHOCTH, HO HE
[IyOMHHOCTh HaBBIKOB

- BBIJICJICHUS TJIABHOTO,

- U3JI0’KEHUS MBICIIEH B JIOTHYECKOM IOCIEI0BATEIbHOCTH.

- CBS3KM TEOPETUYECKHX TMOJIOKEHUH ¢  TpeOoBaHMAMHU
PYKOBOJSIIUX JOKYMEHTOB,

- CaMOCTOATENBbHOTO aHanmu3a (akTbl, COOBITUH, SBICHHIA,
IIPOLIECCOB B MX B3aMMOCBSI3H U JUAIEKTUYECKOM Pa3BUTHH.




3Haer: - CTYICHT OPUEHTHUPYETCS B MaTepuaie, OJHAKO 3aTPyTHSETCS B €ro
U3JI0KEHUU;

- IOKAa3bIBAET HEJOCTATOYHOCTh 3HAHUN OCHOBHOM U JIONOJHUTEIBHOU
JTUTEPaTYpHI;

- cnabo apryMeHTUPYET HAYYHbIE TIOJIOKEHUS;

- MPAKTUYECKHU HE CIIOCOOCH CPOPMYITHMPOBATH BHIBOJIBI U 00OOIICHUS;
- YACTUYHO BJIAJICET CUCTEMOW MOHATUI.

Ymeer: - CTYJACHT B OCHOBHOM yMEET PEIIUTh Y4eOHO-NpO(eCCHOHATbHYIO
3aady WM 3a7laHue, HO JIOMyCKaeT OIHUOKH, c1abo apryMeHTHpYyeT
CBOE pEIIeHHEe, HEJOCTATOYHO HCIHOJb3YeT Hay4Hble IOHATUS U
PYKOBOJSIIIIME JOKYMEHTHI.

Bnageer: | - CTyneHT BiaJeeT HEKOTOPBIMU PallMOHAIBHBIMYA METOAAMHU PELICHUS
CIIO)KHBIX TPO(ECCHOHANBHBIX 3a1ad, MPEACTaBICHHBIX EIOBBIMH
UIpaMu, KeHcaMu U T.1.;

[Ipu pemieHny NpoAEMOHCTPUPOBAII HEJOCTATOYHOCTh HABBIKOB

- BBIJICJICHUS TJIABHOTO,

- U3JI05KE€HHUSI MBICJIEN B JIOTUYECKOM MOCIEN0BATEIIBHOCTH.

- CBSI3KM TEOPETUYECKUX MOJOXKEHUH C TPeOOBAHUSAMM PYKOBOISIIUX
JOKYMEHTOB,

- CAMOCTOSTENILHOTO aHaJIn3a (DaKThl, COOBITHM, SIBICHUM, IPOLIECCOB B
MX B3aMMOCBSI3H M JUAJEKTHYECKOM Pa3BUTHUHU.

YJIOBJETBOPUTEJIbBHO/3AUTEHO

KOMHCTGHHI/IH HC JOCTUTHYTA

3Haer: - CTYJICHT HE YCBOWJI 3HAYUTEIILHON YaCTH MaTepUaa;

- HE MOXET apryMEHTUPOBAaTh HAYYHBIE ITOJIOKEHHS;

- He (hopMyITHpYyeT KBATM(UIIMPOBAHHBIX BEIBOJIOB U O0OOIICHMIA;
- HE BJaJeeT CUCTEMOM ITOHSITHH.

VYmeer: CTyJIEHT HE€ IIOKa3aJ] YMEHHE pemaTh y4eOHO-IPO(EeCCHOHAIBHYIO
3ajady WiM 3aJaHue.
Bnaneer: HE BBINOJHEHbl TpeOOBaHUS, TMperbsABIIEMble K  HaBBIKaM,

OIICHUBAEMBIM “‘yJIOBJIETBOPUTEIIHHO .

HEYJOBJIETBOPUTEJIBHO/
HE 3AYTEHO

Ilpu omeeme Ha 60npocvl 8 pamMKax NPOXOHCOEHUs. NPOMENCYMOYHOU ammecmayuu (3avem/
3auem ¢ OyenKol/ IK3aMeH) OONYCKAemcsi BOAbHASL (OPMYIUPOSKA OmEemd, HNO CMbICIY
PAcKkpwieaiowjas cooepicanue omeemd, YKA3aHHO20 8 (POHOe OYEHOUHbIX Cpeocms, 6 Kauecmee
6epHo20 omeema.

4. TumnoBble KOHTPOJIbHLIE 3aJaHusA U/ MM HHbIE MaTrepuajbl IJdA TIPOBCICHUA

NMPOMEKYTOUHOIl aTTeCcTAlMU, HEO0XOAUMBbIe [JIi OLUEHKH [OCTHKEHUSI KOMIIeTeHUMH,
COOTHECEHHOI ¢ pe3yJibTaTaMM 00yUYeHUsI M0 TUCIUILINHE

TECTUPOBAHHE

1 CEMECTP



YK-1

23 -1
o oan
1. Onpenenute, yeMy paBeH ONPEACIUTENb MATPUILI M = 483
Otsert: 0
_[1 2} _(4 6]
2. BerancnuTe onpenenuTens MPOU3BEICHUS IBYX MaTPHII 4 10 35
Ortser: 4
222 2
-134 0
53 -1-3

3. B marpune K =47 # # 2. rjapHylo quaroHaigh COCTABISIOT JJIEMEHTHL BhIUMCIHMTE CymMMy
3JIEMEHTOB TJIABHOU AUATrOHAJIH.
OTtBeT: 6

-4 3 20
51 -312
-1 2 011

4. B MaTpune B = #2203 HO60‘1HYIO JIMaroHajib COCTaBIISAIOT 3JE€MEHThI. Brrunuciaure CYMMY

3JIEMEHTOB MOOOYHON AUATOHAINA

OtBer: 8
2
5. Beruucnure onpeaenuTens MaTPUIbl A = 32)
OtBer: 7
1} 1 3
2 0 4
2 -1 -4

6. Beruncnure onpenenurens Marpuilsl C =
OrtsBer: -6

7. Bobrunciure cymmy 351eMEHTOB nepBoro cronbua marpuusl C = 2+A — B, eciu

] _3‘\. s 5 3 ™
A= ?" :‘ 7 |
Lo—2) 7 —19)
OtBer: 8
-2 4
3 -1
-4 1

8. Beruncnure onpeaennTens
Ortser: -1

9. Ilpoussenenue matpur; A*B onpeneneno, ecnu...;

1) maTtpuubl A u B onHo# pazmepHOCTH;

2) matpuuibl A u B xBajpatHble;

3) 9KMCIIO CTPOK MATPHUIIBI A PaBHO YHCITYy CTOJIOIOB MaTpHIlbl B;

4) yKcy10 €TOJO0B MATPHIbI A PAaBHO YHCJIY CTPOK MaTpuusl B;
5) marpuusbl A u B kBagpaTHbIe 0JHOI0 NOPSAKA.



OT1BeT: 4) YHCJI0 CTOJONOB MATPHUILI A PABHO YHCJIY CTPOK MAaTpullbl B;
5) maTpunsl A u B kBagpaTHbIe 0JHOT0 NOpPSIAKA

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

T
. 9 1°
4)(2 (1})5)(1 2)

( 1 (1}‘) 3 0
2) , (o 1)
OrBer: 1) 0 2 , 2) 0 1
OO6ocHOBaHME: UCTIOIB3YETCS ONPeIeTICHUE JUaroHaIbHON MaTPHUIIbL.

1 CEMECTP

YK-2
1. YkaxuTe Kakue u3 HUKCTICPCUYUCIICHHBIX MaTPULl BTOPOTO IMOPAAKA ABJIIFOTCA TPCYTOJIbHBIMU

3 0 1 2 (1 U‘)
1) (_2 1) 2) (0 —6) g1 2
( 0 1° ( 2 1 )
3 0 1 2 (1 0‘)
OtBer: 1) (_2 1),2) (0 _6) 3Nl 2
O6ocHOBaHME: UCIOJIB3YETCS OIPEIeIeHHE TPEYTOJIbHOM MaTPUIIBI.

2. CooTHECHTE HAYaJI0 U KOHEI[ YTBePKICHUSI:

Ne | Hauano yrBepsKaeHus bykBa | Konen
YTBepsKAeHHs

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

2 | IIpu TpaHCIOHMPOBAHNU MaTPULLE] €€ onpeaenuTens | b MEHSET 3HaK

3 | Ilpu yMHOXEHHHU BCEX DJIEMEHTOB HEKOTOPOH cTpoku | B HE MEHseTCs
MaTpPHULbI Ha YUCIIO ONIPEIEIUTENb UCXOTHON
MAaTpULBL

3anoJiHUTE COOTBETCTBYIOIIME OYKBBI 0 HU(ppaMHu
1 2 3

Otset: 1B, 2B, 3A

3. CooTHecure JeficTBHE Hal MaTpuamMiu U pe3yJyibTar:



Ne | JleiicTBHe bykBa PesyabTar
1 (2 -1 _(3 2 A 5 5
PaznocTh maTpui A 2(0 14 ) uB (1 _1) (4 _4)
2 _ - _(3 2 b -1 -3
Cymma martpuig A—(O 4 ) uB (1 _1) (_1 5 )
3 (2 -1 _(3 2 B 5 1
[IpousBenenne matpui A (0 4 ) uB (1 _1) (1 3)
3anoJiHUTE COOTBETCTBYIOIIME OYKBbI O IH(paMu
1 2 3
OTteer: 1B, 2B, 3A
4, COOTHECHUTE paHT MAaTPHUIIBI C COOTBETCTBYIOIIUM €My 3HAYCHUEM:
Ne | Panr MmaTpuubl BykBa | 3nauenne
1 ( 1 2 ) A 0
Haiiaure panr maTpuibl 2 3
2 ( 1 0 1 ) b 2
Haitmure panr marpuner 2 0 —2
3 0O 0 O B 1
Haitaure panr matpunsr (0 0 0
0 0 0

3anoJiHUTE COOTBETCTBYIOIIME OYKBBI 0] HH(ppPaMHu

1

2

3

OTtBert: 1B, 2B, 3A
5. Jlaiite onpeseneHne TEPMUHY «OMPEACTUTEINDY.
OrBer: Onpeaenurens — 310 urcio det A (wum |A|, uiau A), COOTBETCTBYIOIIEE KBaAPaTHOMN

MaTpulie 4 mopsiaka n.

6. YKa)KI/ITe, KaKuX U3 HUXKCIICPCUUCIICHHBIX YCJIOBI/Iﬁ J0CTAaTOYHO, YTOOBI CKaJIIpHOC

IIPOM3BE/IEHNE BEKTOPOB PaBHsIIOCH HYII0. OOOCHYITE CBOI BHIOOD.

1) cpean BeKTOpPOB eCTh HYJICBOM
2) BEKTOPBI KOJITTMHEAPHBI

3) BEeKTOPBHI OPTOrOHAJIBHBI

4) BEKTOPHI JTUHEHHO 3aBUCUMBI

OtBet: 1) cpean BeKTOPOB €CTh HYJI€BOH, 3) BEKTOPBI OPTOrOHAJIBHBI
O0ocHOBaHME: HCITONIB30BAHNE CBOMCTB CKAJIIIPHOTO ITPOU3BEICHHUS.

7. CocTaBbTe ypaBHEHHMSI IPSAMBIX, IPOXOASIINX yepe3 Touku A u B.
CooTHecHTE NOTYyYEHHBIE YPABHEHUS C KOOPAMHATAMH COOTBETCTBYIOIIMX TOUYEK:

Ne | Koopannartel Touexk A u B BykBa | YpaBHeHHs NpsAMBIX
1 | A(1;-1) u B(11;-6) A 2x+y-16=0
2 | A3;0) m B(5;1) b x+2p+1=0




3 | A(8;0) u B(6:4) B

x—-2y-3=0

3ano/iHUTE COOTBETCTBYOIIME OYKBBI O HU(ppaMu

1 2 3

Otset: 1B, 2B, 3A

8. CooTHecuTe Ha3BaHUE YPaBHEHUS KPUBBIX BTOPOTO MOPSIKA C €r0 POPMYIION:

Ne | HazBanune ypaBHeHUs bykBa | ®opmyaa

1 | Ypaeuenue oxpysricnocmu A y? = 2pX

2 | Ypasnenue napabonwi 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. Onpenenurte 3HAYCHUS MMOTYOCEH YpaBHEHUN KPUBBIX BTOPOTO mopsijika. COOTHECHTE 3HAYCHHE

IMOJIyoCH € €ro YpaBHCHUCM:

Ne | ¥Yparunenne BykBa | 3nadeHue

1 (x+3) N (y-5)° . A 3uv5
[lonyocu smummnca 27 3’

2 £_£= b 2u3
[Tonyocu rumiepbonsr 25 9

3 RN B 5u3

—_— !_._ =1

Ilonyocu smmumca 9 5

3anoJiHUTe COOTBETCTBYIOIIHE OYKBBI oA HGpamMu

1 2 3

Otset: 1B, 2B, 3A

10 Hanuure OIMPECACIICHUC CKAJIIPHOT'O MPOU3BCACHUS BCKTOPOB.
OTtBer: CKaJIApHOC MMPOU3BCACHUC NBYX HCHYJICBBIX BEKTOPOB a u b mnasbBacTCsA YuCJIO, PaBHOC

MMPOU3BCACHUIO UX NJIMH HAa KOCUHYC yTJia MCXKIY HUMU.

3anmucEIBaOT a-b wm (t_l, E).

Bo3Mo:KkHBIH BapuaHT 0TBE€Ta: CyMMa NMPOU3BECACHUA COOTBETCTBYIOIIUX KOOPAUHAT BEKTOPOB

1 CEMECTP



OIIK-1

2 7
4 2
1. Beruncnaute onpenenuTenb MaTpULbl

OrtBer: -24
1 3 =2 3
0 -2 1
0 1
0 0 5)
2. OnpenenuTb paHT MaTPULIbI
Ortger: 4
1 2
x 6
9
3. BblUuCauTh NpU KaKOM X OIPEIEIUTED paBeH 24.
Ortger: 3

2 -2 5
4. BeaucinuTh onpenenuTenas MaTpurnsl L 4 0 3
OtBer: -136

(1 2 3)
5. Haitnure panr matpumer 1 2 4

OTtBer: 2

1 1 2 0

0 -1 -4 3

0 0 -4 3
6. Beruucnure onpeaenuTenb @ U %3
OTtBer: 8

_{ 1 ,1)

7. Onpenenure, Mpu KakoM A Marpuna -3 6 BBIPOJK/ICHA:
OtBer: -2

8. YkaxuTe, Kakue U3 HIKETIEPEUHUCICHHBIX MATPUIL TPETHETr0 MOPSAKA SABISIOTCS AUATOHATEHBIMH.
OOGocHyliTe CBOM BBIOOP.

(100 /(00 0 /101
020 010 010
y\0 03 2\0 0 2 g \1 0 1
(123 (0 0 1 [0 00
2 3 4 010 000
p\3 45 5\ 1 0 0 6)\000



1 00 00O 0 0O
020 010 0 0O

OrtBer: 1) 003 , 2) 0 0 2 , 6) 000
O0ocHoBaHMe: UCIIOIB30BAHNUE ONPEEIICHUS JUArOHAILHON MaTPHIIBL.

9. VYkaxure, Kakue U3 HIKETIEPSUUCICHHBIX MAaTPHUI] TPETHETO MOPSIIKA SBISIOTCSA TPEYTrOIbHBIMHU

111 0 00O 1 01 1 2 3
0 2 2 010 010 2 3 4
0 0 3 0 0 2 3) \L 01 4H\3 45
0 01 100
01 0) 01 0)
1 00 6) \1 O 1
111 0 00 1 00
(0 2 2) 010 010
Otger: 1) 003 , 2) 002 ,6) V101

10. Ilycts A, B — marpuubl pasMepHoctH 2x2. BpiOepute, Kakue H3 HIDKEIIEPEUHCICHHBIX
YTBEPKACHUM BEPHBI.

1) det AT = det A

2) det(—A) = —det A

3) det(2A) = 4det A

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

T
Orser: 1) det A* =det A

3) det(24) = 4det A
5) det(4-B) = det A-det B
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