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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIAUKATOPA TOCTHKEHUS
KOMITETCHIIMH KOMIIETCHITUHT
1. VK-1 VYK-1.1 Bemonnser 3HaHus: MeToauku noucka, coopa u 00paboTKu
Cnocoben MOMCK HEOOXOAUMOM y1s1 |MH(POPMALU HA OCHOBE U COBPEMEHHBIX
OCYIIECTBIIATh  |pEIICHUS MOCTABIEHHON |MH(OPMALUOHHBIX TEXHOJIOIUI; aKTyaIbHbIC
MIOUCK, 3a7aud nHPOpMALUK, €€ |POCCHIHCKHE U 3apyOexHble HCTOUHUKH HH(POPMaLUU
KPUTHYECKHIA KPUTHYECKHUM aHAIIU3, B cdepe npodeccHoHaATBHON AeITeTLHOCTH.
aHaJIU3 U CUHTE3 [00001IeHNE U yMmenusi: Kpurnuecku aHain3upoBaTh U 0000111aTh
uHpopmanuu, MpeACTaBJICHUC Ha MH()OPMAIHUI0 COOPaHHYIO ISl PEIIEHUS
[PUMEHSATh OCHOBE 3HAHUMH MOCTaBJICHHOM 3a7]a4M, Ha OCHOBE 3HAHUM
CUCTEMHBIN €CTECCTBEHHO-HAYYHBIX €CTCCTBCHHO-HAYYHBIX JUCIUIIINH.
MIOIX O JIJIst JUCLUILIAH U HaBbIKM: [IpecTaBiiennst Ha OCHOBE COBPEMEHHBIX
peHICHUA COBPEMCHHBIX I/IH(bOpMaIII/IOHHI)IX TEXHOJIOTHI PE3YyJIbTAaTOB aHalin3a
MOCTaBJICHHBIX |MH(DOPMAITMOHHBIX 1 00001meHns nHbOpMaIKU, HEOOXOAUMOM IS
3a1a4 TEXHOJIOTHI pellIeHus TOCTaBICHHOM 3a/1a4H.
YK-1.2 3HaHUsA: MeToa cuCTEMHOTro aHainu3a HHPOpMaIHH,
CucremaTuszupyer MOJIYYCHHOM U3 PA3HBIX UCTOYHHUKOB.
00HapyKEHHYIO ymenusi: Cucremarn3upoBars HH(popmanuio,
MHPOPMALHIO, MOJIYYCHHYIO B COOTBETCTBUU C TPEOOBAHUIMH U

MOJTYYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUHU C
TpeOOBAHUSIMU U
VCIIOBUSIMU 33724

YCIOBHUSIMU 3aJa4H.

HaBbIkM: [IpencraBnenys pe3yabTaToB CUCTEMHOTO
aHanu3a MH(GOpMaIuy, NOJYyYeHHON U3 pa3HbIX
HCTOYHUKOB, B COOTBETCTBUU C TPEOOBAHUSAMH U
YCIOBHSIMU 3aJa4H.

VYK-1.3 Beibupaer
ONTUMAJIbHBIN BapUAHT
pelieHus 3a1a4u,
apryMeHTHpYs CBOI
BBIOOD

3HaHus: [[pyuHIKIIBI BBIOOpA ONTUMANIBHOTO
BapHaHTa peleHus MpodhecCuOHaTbHON 3a1a4H, B
YaCTHOCTH 3a/1a4 MOJEIINPOBAHMSI CUCTEM.

yMeHusi: ApryMeHTHPOBATh BHIOOD pEIIECHNUs B
COOTBETCTBUU C TPEOOBAHUSAMU U YCIOBUAMHU 3aJIa4H.
HaBbIkH: CPaBHUTEIBHOIO aHAJIN3a BO3MOXKHBIX
BapHaHTOB PELIEHUS U BbIOOpA ONTUMAIBHOTO
penieHus npodeccuoHanbHOM 3a1a4n, B T.4. 3a]a4
MOJIEJTMPOBAHUS CHCTEM.

VK-1.4 PazpabatbiBaeT
BapUaHTHI PEIICHUS
npoOJIeMHOI cuTyaruu
Ha OCHOBE CHCTEMHOT'O
M0/JX0/1a M KPUTHUECKOTO
aHaJM3a JIOCTYITHBIX
UCTOYHHUKOB
uH(popManun

3HaHusi: OCHOBBI CHCTEMHOT'O MOAXO0AA IS
(GbopMHUPOBaHHUS U OLIEHKH BO3MOXHBIX BapUaHTOB
pelieHus mpoOIeMHON CUTYaluH.

ymeHusi: PazpabarbiBaTh anbTepHaTUBHBIC BApUAHTHI
peleHus MpoOIEMHOM CUTYallui Ha OCHOBE
KPUTHYECKOIO aHAJIN3a JOCTYITHBIX UICTOYHHUKOB
uH(pOpMaLINH.

HaBbIKH: Perienus npoOieMHbIX CUTYaIMi Ha
OCHOBE CUCTEMHOI'0 IOJIX0/1a 1 KPUTUYECKOTO
aHaJM3a JIOCTYIHBIX UCTOYHUKOB MH()OPMAIIHH.




2. OIIK-1 OIIK-1.1 3naer ocHoBBI |3HaHHUsi: OCHOBBI MaTEeMaTUKH, (PU3UKH,
Criocoben MaTeMaTHKH, PU3UKH, BBIYUCIIUTEIHON TEXHUKU U TPOrPAMMUPOBAHUS
MPUMEHSITD BBIUMCIUTEIHLHOM MPUMEHUTEIBHO K PEIICHUIO 3aa4 MOJICIMPOBAHUS
€CTECTBEHHOHAY |TEXHUKU U CHUCTEM.

YHbIC U POrpPaMMHUPOBAHHUS YMeHHUA:

OOLIEMH)KEHEPH HABBIKH:

bl€ 3HAHMS, OIIK-1.2 1.2 VYwmeer 3HAHMS:

MCTOZBI peuaTb CTAaHAApTHBIC yMenusi: Pemates cTannapTabie mpodeccHoHanbHbIE

MaTEMaTH4ECKOT | POpECCHOHATBHEIC 3a/1ayu C IPUMEHEHUEM €CTECTBEHHOHAYYHbBIX U

O aHaju3a u 3a1a94 C IPUMCHCHUEM  (0OIEHHKEHEPHBIX 3HAHUM, METOJ0B U CPEJCTB

MOJCJINPOBAHUAA, (ECCTCCTBCHHOHAYYHBIX U MOJEIIUPOBAHUS CUCTEM.

TEOPETUYECKOIO (0OIIENHKEHEPHBIX HABBIKH:

u 3HaHWUM, METOJIOB

HKCIEPUMEHTAJb |MATEMAaTHIECKOTO

HOTO aHalu3a u

UCCJIE0OBAHMS B |MOJICIIUPOBAHUS

npodeccuonans |OIIK-1.31.3 Hmeer 3HAHMSA:

HOH HAaBBIKH TEOPETUYECKOTO |ymenus:

ACATCIBHOCTH |1 SKCICPUMCHTAJIBHOIO  (gaBbIKH: TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
MCCIIEI0BaHUsI 00BEKTOB  |yiccieIoBaHMS 00BEKTOB npodeCcCuOHABHON
npogeccHoHaIbHOI JEATEIIbHOCTH, UCIIOIb3Ysl METOIBI U CPEACTBA
ACATCIIBHOCTH MOJICJIMPOBAHUS CUCTEM.

3. OIIK-8 OIIK-8.1 3naer 3HAHUA: METONO0JIOTUI0 U OCHOBHBIE METO/bI

Criocoben METO/I0JIOTHIO U MaTeMaTHYECKOTO MOJICITUPOBAHUS, KJIacCU(DUKAIIUIO

MPUMEHSATH OCHOBHBIE METO/IbI 1 yCIIOBUS MPUMEHEHHS MOJIETIEH,

MaTeMaTUYeCKHE |MaTeMaTUIeCKOTo WHCTPYMEHTAJIbHBIEC CPEICTBA MOJICTUPOBAHUS

MOJIEJIN, METO/IbI [MOAEIUPOBAHU, WH()OPMAIIMOHHBIX U ABTOMATU3UPOBAHHBIX CHCTEM.

U CpelicTBa KJIacCU(PUKALIUIO 1 YMEHHUA:

MIPOEKTUPOBAHUS | yCIIOBUS IPUMEHEHUS HaBBIKHU:

nH(pOpMaAIMOHH |MOjIeNel, OCHOBHBIE

BIX U METO/Ibl U CPEJICTBA

aBTOMATH3HUPOBA |TPOCKTUPOBAHUS

HHBIX CUCTEM WH(OPMAIMOHHBIX U
ABTOMATU3UPOBAHHBIX
CUCTEM,

WHCTPYMEHTAJIbHbBIE

cpencTBa

MOJICTTUPOBAHUS U
MPOEKTUPOBAHUS
MH(OPMaLMOHHBIX U
ABTOMAaTU3UPOBAHHBIX

OIIK-8.2 Ymeer 3HAHUA:

IIPUMEHSATH HA IPAKTUKE
MaTeMaTU4eCKrue MOJIETH,
METO/IbI U CPEICTBA
MPOEKTUPOBAHUS U
ABTOMAaTHU3allMU CUCTEM

YMEHUA: HpI/IMCHHTL Ha NPAKTUKEC MAaTECMAaTUUICCKHUC
MOZACIIN, METOAbI U CPEACTBA MOJACIIMPOBAHUA
HaBBbIKHU:




OIIK-8.3 ImeeT HABBIKM |3HAHHUSA:

MOZACIIMPOBAHUSA U YMEHHUS:

HPOCKTUPOBAHUA HaBbIKH: Pa3paboTku u MalIMHHOM peanu3anuu
MH()OPMAaLMOHHEIX 1 MOJIEJIEN CUCTEM, MOJIYYEHHUS], U aHAIN3A PE3YJIbTATOB
ABTOMAaTHU3MPOBAHHBIX MOJICTTUPOBaHUSI MHPOPMAITMOHHBIX U

CHCTCM ABTOMAaTU3UPOBAHHEIX CUCTEM.

Paznen 2. MECTO JUCHUIIIMHBI B CTPYKTVYPE OIIOII

JucnumnamHa otHOcuTCes K o0s3aTenbHo# yactu OIIOIL.

JucuummHaa siBisieTcst 00s3aTeIbHON

Jins  nponomxkeHus  (GopMUpOBaHMS — 3aABICHHBIX ~ KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
npenuecTsyommx aucuuminH: Maremaruka (YK-1), @usuka (YK-1), Teopust BepositHocTEl U
matemaruueckas cratuctuka (YK-1), Juckpernas wmarematuka (YK-1), Mudopmanmonusie
TEeXHOJOruu (BKJIo4yas ocHOBbI nporpammupoBanus) (YK-1), Maremaruka (OIIK-1), ®dusuxa
(OIIK-1), Huckpernas wmarematuka (OIIK-1), Teopus BepoATHOCTE U MaTeMaTU4yecKas
craructuka (OIIK-1), Apxurekrypa uaopmanuonnsix cucreM u cereil (OITK-8), basbl nanHbIX
(OIIK-8)

W3yuaemas OUCHMIUIMHA SIBJISIETCS OCHOBOW MJISi TPOJOJDKCHHS (HOPMHUPOBAHMS YKa3aHHBIX
KOMIIETEHIIMH B  CIEIyIOIUX JUCHMIUIMHAX: MeToasl W CpeACcTBa  IPOEKTHUPOBAHMS
uHpopmannoHHbIx cucteM u TexHonorui (OIIK-8); mpaktukax: IlpeanumniaoMHas npakTHka
(OIIK-1), ITpegnunnomuas npaktuka (OIIK-8); rocynapcTBeHHO# UTOrOBOM aTTecTanuu B (hopme:
Brimonaenue u 3amuTa BRITYCKHON KBanMpukauonHoi padots! (YK-1), Bemonnenue u 3amura
BBIMYCKHON KBanupukannoHHoil padotsl (OIIK-1), BeimonHenue wu 3ammra BBITYCKHOU
kBanupukanronHoi padotsr (OITK-8)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOT A

I[J'IH q)OpMI/IpOBaHI/ISI 3as4BJICHHBIX KOMHGTCHHI/Iﬁ HCIIOJIB3YIOTCA MCTOHAOJOTMYCCKHUE TCXHOJIOTUH,
peanu3yrole AesSTeIbHOCTHBIM, JIMYHOCTHO-OPUEHTHPOBAHHBINA, NPaKTUKO-OPUEHTHPOBAHHBIN
IOoAXOABbI.

OCHOBHBIMHA CTPATCTUYCCKUMHU TCXHOJIOTUAMU  ABJIAIOTCA: AJHUCKYCCHOHHBIC, HWMUTAIIMOHHOC
MOJICIUPOBaHME, JICKIMOHHBIE 3aHATHUS, NMPAKTHUECKHUE U J1a0OpaTOpHbIE 3aHATHSA, MPOLETyphl
caMo0Oy4YeHUS

Ha nocTmxkeHne KOHKPETHBIX ILeneil OOydeHHs HaIlpaBleHbl IPHUMEHsEMble TaKTUYECKHE
TEXHOJIOTHUH. 3alaHusd, I/IH(l)OpMaHI/IOHHI)Ie, KJIaCCHUYECKast JICKIIUA, JICKOUA-TIPOBOKALWA,
npoOaeMHast JIeKIus

Paznen 4. COAEPXXKAHUE JUCLHUITJINHBI

S cemecTp

. Konunuectso | Dopmupyemeie
Bunel 1 TemMbl 3aHATHI

4acoB KOMTETEHITHH
OcHOBBI TEOPUH MOJEJIMPOBAHUS CUCTEM 36 OIIK-1, OIIK-

8, YK-1
Jlexuus. Beenenue. CoBpeMeHHBIE COCTOSITHUE TEOpUU 2

MOJIeJIMpOBaHUs cucteM. MoJenupoBaHie KaKk METOJ] HAyYHOTO
no3Hanus. Mcnonap30BaHre MOJETUPOBAHMS IPU UCCIEAOBAaHUU U
MIPOEKTUPOBAHUHU CIOXKHBIX cucTeM. [IpecriekTuBbI pa3BUTHS
METOJIOB U CPEACTB MOJICIUPOBAHUS CUCTEM.




Jleknus. Tema 1. OCHOBHBIE TOHATHS TEOPUH MOACIUPOBAHUS
CHCTEM.

[TpUHIIUTIBI CUCTEMHOTO MOIX0/1a B MOACIIUPOBAHUN CHCTEM.
OO01mas xapakTepucTHKa mpoOIeMbl MOJICTHPOBAHUS CHCTEM.
Knaccudukanust BUAOB MOJETHPOBaHUs cCHCTEM. BO3MOXKHOCTH 1
3G (PEKTUBHOCTH KOMIILIOTEPHOI'O MOJIEIUPOBAHUS CUCTEM.

Jleknus. Tema 2. OCHOBHBIE ITOAX0/Ibl K IOCTPOCHUIO
MaTeMaTH4ecKux Mozeneu cucrem. HenpepoiBHo-
neTepMuHUpoBaHHbIe Mozenu (D-cxemsl). JluckpeTHo-
nerepmuHupoBaHHbie Mojenu (F-cxemsr). JluckperHo-
croxactuueckue mozenu (P-cxemsl). HerpepbiBHO-cTOXacTHUECKHE
mozenu (Q-cxemsl). CereBbie Mojesu (N-CXEMBI).
KoMmOunupoBaHable Moaean (A-CXEMBI).

Jlexuus. Tema 3. [locTpoenne KOHIENTYyanbHBIX MOJIEJIEN CUCTEM U
ux (popmanuzanus. AIropuTMH3aLUs MOJENel CUCTEM U UX
MalnHHasA peanusanud. [lonydeHue u nHTEprpeTanus pe3yabTaToB
MOJICJIUPOBAHMSI CUCTEM.

Jlexuus. Tema 4. Cratuctuueckoe MOJIEIMPOBAaHUE CUCTEM Ha
OBM.

OO0m1as XxapakTepUCTUKa METOJIa CTATUCTUYECKOTO MOACIUPOBAHUS.
[IceBnocimyyaiiHble Mocae10BaTEIbHOCTH U IPOLIETYPhI UX
MalIMHHOM reHepauuu. IIpoBepka u ynydnieHue KkayecTna
H0CJIEI0BATEIbHOCTEN MCEBOCITYYalHBIX yncesl. MoienupoBaHue
CIIYYaHBIX BO3JICCTBUN HA CUCTEMEI

Jlaboparopnas pabota. [locTpoeHne maTeMaTHueCKUX MoJeNen
CHUCTEM.
MeToarKa MaTMHHOTO MOJIEIMPOBAHUSI CUCTEM

JlaGopaTtopHast paborta. [locTpoeHne Moaenu TMHAMUYECKHUX
cucteM B BuJie AuddepeHnnanbHbIX ypaneHuid. MccnenoBanue
MaTeMaTHUEeCKOU MOACIN (,’pmnqeacoro MasiTHHKA.

JlaboparopHas paboTa. MeToJ CTaTUCTUYECKOTO MOJAECTUPOBAHUS.
IIceBnocityyaliHbI€ MOCIEIOBATEIIBHOCTH U METO/IbI UX MAIIMHHOU
reHEepalyu.

3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
[TpopaboTka TeopeTHuecKoro MaTepuaa, U3J1araéMoro Ha
JIEKIUSAX, BBIIOJHEHHE UHINBUAYAIbHbBIX 3a/1aHUN, U3ydEHHE
JIOTIOJTHUTEILHOTO MaTepraa, MoAroToBKa K JJa0OpaTOpHbIM
paboTaM M_TOJTOTOBKA K TEKYIIEMY KOHTPOJIIO.

10

HNHcTpyMeHTAIBHBIE CPEACTBA MOJCJIHPOBAHNUS CHCTEM.

32

Jlexmmst. Tema 5. OcHOBBI CHCTEMAaTH3allMU S3BIKOB
MMHUTAIMOHHOTO MOICIMpOBaHusA. CpaBHUTEIIbHBIN aHAIU3 SI3bIKOB
MMHUTALMOHHOI0 MOJEIUPOBaHUs. [lakeThl NPUKIIaIHBIX TPOTPAMM
MOJIETUPOBaHUS cucTeM. ba3bl TaHHBIX MOJEITUPOBAHUS.
I'ubpuaHbIE MOAETHUPYIOIINE KOMIUIEKCEI.

Jlexums. Tema 6. InannpoBaHne MAIIMHHBIX KCIIEPUMEHTOB MPH
MOJIEJTUPOBAHUH CHCTEM.

MeTob1 TeOpUH TIAHUPOBAHUS SKCIIEPUMEHTOB. CTpaTernueckoe
IUIAHUPOBAHKUE MALIMHHBIX SKCIIEPUMEHTOB C MOJIEIISIMU CUCTEM.
TaxkTHueckoe IaHUPOBaHUE MAIIMHHBIX SKCIIEPUMEHTOB C
MOJIETSIMU CHCTEM.

Jlexmms. Tema 7. O06paboTKa U aHATU3 PE3YJIBTATOB
MOTTETUNORAHU YA

OIIK-1, OIIK-
8




CHUCTEM.

OCOOEHHOCTH CTAaTUCTUYECKON 00pabOTKH pe3yabTaToB
MoJieupoBaHus cucteM Ha OBM. AHanu3 u uHTeprperanus
PE3yJIbTaTOB MAIIMHHOTO MOJEJIUPOBAHUS.

JTaGoparopHas paboTa. ITakeTsl MPUKIAIHBIX TPOrPAMM IS 4
KOMITBIOTEPHOT'O MOJICTHPOBAHUS CHCTEM.

JTaGoparopnas paboTa. Peanusanust MOAEIHPOBAHKS CHCTEM B 4
cpene Matlab&Simulink

JlaboparopHas pabota. MccienoBanue B cpene Matlab&Simulink 4

HEMPEPHIBHO-IETCPMUHHUPOBAHHBIX MOJICICH

3anaHus Ui CAMOCTOSTEIILHOW Pa0OThI, B TOM YHUCIIE BBITIOJHEHUE
[IpopaboTka TEOPETUUECKOTO MaTepuala, U31araeMoro Ha
JICKIMSIX, BBIMIOJIHEHUE WHAMBHyalbHBIX 3aJJaHUH, W3Yy4CHHE
JIOTOJTHUTEIBHOTO MaTeprasa, IoAroTOBKa K JJa00paTOpHbIM

paboTaM M_TOJATOTOBKA K TEKYIIEMY KOHTPOJIIO. 10

Hcnonb3oBanne Mo1e IMPOBAHUSA B IPO(PeCCHOHATBHOM 40 OIIK-1, OIIK-
AeATEJIbHOCTH 8, YK-1
Jlexums. Tema 8. MonenupoBaHue CHCTEM C UCIIOIb30BaHUEM 2

THUIIOBBIX MaTeMaTHYECKUX MOJEIIEH (CXeM).

Hepapxudeckue MOICTH MPOIECCOB (YHKIIMOHUPOBAHUS CHCTEM.
MoaenupoBaHnue mporeccoB GyHKIIMOHUPOBAHKS CHCTEM Ha 0Oase
Q-cxeM. MopenupoBaHue MPoIeccoB () YHKIIMOHUPOBAHUS CHCTEM
Ha 0aze N-cxem. MojenrpoBaHue MpoueccoB pyHKIIMOHUPOBAHMUS
CHCTEM Ha 0Oaze A-CXeM.

Jlexuus. Tema 9. MonenupoBaHue 1y IPUHATHUS PELLICHUN TpU 4
yIpaBICHUH.

['Hoceonornyeckre 1 UHGOPMAIIMOHHBIE MOJAEIH IIPH YIIPABICHUH.
Mopenu B aJaiTUBHBIX CUCTEMax ynpasieHus. MoaenupoBaHue B
cucTeMax yIpaBJieHUs B peaJbHOM MaclITa0e BpEMEHU

Jlexuus. Tema 10. Mcnons3oBanue MeToaa MOAEIMPOBAHUN TIPU 2
pa3paboTKe aBTOMATU3UPOBAHHBIX CUCTEM.
Jlexuus. Tema 11. ABTOMaTH3anus MOCTPOSHUS MOAETEH 4

NckyccTBennsblil unTemnekr. [loctpoenne monaenei B BUjie
orieHouHOM (yHKIMH. [TocTpoeHHe SKCTIEPTHON CUCTEMBI. 3a1aun
knaccubukanun. HelipoHHBIE CETH.

JlabopatopHas pabota. MoaenupoBanue B cpeae Matlab&Simulink 8
CUCTEM C UCTIOJIb30BaHNEM THIOBBIX MaTEMATHUYECKHUX MOJIEIeH
(cxem) st perieHUst TpoeCcCHOHATIBHBIX 3a7a4. MoaenupoBaHue
CHUCTEM MacCOBOTO 0OCITykuBaHUs. MoIeTupoBaHuE
ITPOM3BOJICTBEHHBIX IMPOIIECCOB M CHCTEM.

JlaboparopHas pabota. Micnons30BaHre TEXHOJIOTUN 4
MCKYCCTBEHHOT'O MHTEJICKTA B 33]]a4aX MOJICIIMPOBAHUS CUCTEM.

3anaHus )i CAMOCTOSTEIILHOW Pa0OThI, B TOM YHCIIE BBITIOJHCHUE
[TpopaboTka TEOPETUUECKOTO MaTeprala, U31araeMoro Ha
JICKITUSIX, BBITIOJIHEHUE UHAMBHIyaIbHbBIX 33JJaHUN, W3YyUCHHE
JIOTIOJTHUTEIILHOTO MaTepHaa, MoAroToBKa K 1a00paTopHbIM

paboTaM M_TOJATrOTOBKA K TEKYIIEMY KOHTPOJIIO. 16
Wnas xonTakTHas padora: nuddepenurponannsblii 3auet (bPK), 0
KOHCYJIbTallUH

Pasgen 5. METOJWUYECKUE YKA3AHUS JUISI OBYYAIOUIUXCS IO OCBOEHHUIO
JTIACITUTUTNHBI



N3yuenne AUCIUIUIMHBI PEKOMEHIYETCs HadaTh C O3HAKOMJICHHS C pabouell mporpamMmoi, ee
CTPYKTYpO U COJEep)KaHUEM pa3lelioB. YYeOHbI Marepual CTPYKTYPHPOBAaH, HW3YYCHUE
JUCHUITIINHBI OCYHICCTBIIAACTCA B TEMaTHUYECKOM IIOCJIICAOBATCIIbHOCTH.
3aHATHS JIEKHMOHHOIO THIA AT CHCTEMAaTU3UPOBAHHBIE 3HAHMS 1O AUCLHUIUIMHE
KOHIEHTPUPYIOT BHUMaHUE Ha HauboJiee CI0KHBIX U BaXXKHBIX Bompocax. Bo BpeMs JTeKIIMOHHBIX
3aHITHIA PEKOMEHIYETCSI BECTH KOHCIICKTUPOBAaHUE y4eOHOr0 MaTepuala; oopaniar BHUMAHUE HA
(GOpMYIUPOBKH W KAaTErOpPHH, PACKPBIBAIOIINE CYTh TMPOOJIEMBI, SBICHUS WM TIPOIECCa;
3apuKcupoBaTh BBIBO/IbI u MIPAKTHYECKHE PEKOMEHIALINH.
[logroToBka K 3aHATHAM CEeMHHAPCKOr0 THMIA BKJIOYACT O3HAKOMIICHHE C IUJIAHOM
1a00paTOpPHOrO 3aHATUSA; PAbOTy C KOHCIIEKTOM JIEKIMii, BBIIOJHEHUE JOMAIHEro 3aJaHus,
paboty ¢ yueOHOH © Yy4eOHO-METOJAMYECKON JHTEepaTypod, HAyYHBIMH U3JaHUSIMH U
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMUA PECypcaMM, PEKOMEHJOBAHHBIMU pabouell mporpammon
JUCIUTUIAHBI.

CogepxaHue caMOCTOSITEJILHOM PadoThI ompenensercs padouedl mporpamMmol AMCHMILTUHBI |,
OLNCHOYHBIMU W MCTOAWYCCKUMH MaTcpruajaMu, 3aJaHUsIMU W YKa3aHUIAMU HPCHoaaBaTCIisd.
CamocTtosTenpHass padoTa MOXKET OCYIICCTBISTHCS B ayJUTOPHOW W BHEAYIUTOPHOU (opmax.
O} PeKTUBHBIM CPEICTBOM OCYLIECTBICHUS CAaMOCTOSITENIbHON pabOThl SBISETCS AJIEKTPOHHAS
nH(pOpMallMOHHO-00pa3oBaTenbHasl cpefa YHUBEPCHTETa, KOTOpas oOecrneuyumBaeT MOOCTYN K
oOpa3oBaTenbHOl mporpamme, pabouell mporpamMme JUCHUIUIMHBI , K  3JEKTPOHHBIM
OMOIMOTEYHBIM CHCTEMaM, IPOPECCHOHATBHBIM 0a3aM JTaHHBIX U HHPOPMAIMOHHBIM CIIPAaBOYHBIM
CUCTEMAaM.

HepI/IO,I[I/I‘-IHOCTb IMpOBCACHUA, (bOpMBI TCKYHICTO KOHTPOJIAA YCIIEBACMOCTH, CUCTCMAa OLCHUBAHUSA

xozaa OCBOECHHUS JUCLUTUTNH MIPEICTABIICHBI B paboueii Iporpamme.
@opMON MPOMEKYTOUHOM AaTTECTAUMM IO JUCIUIUIMHE SIBISETCS OaJUTBHO-PEUTHHTOBBIT
KOHTPOJIb.

PexoMeHIa1[UH 110 CAMOCTOATEIbHOI padoTe.
OcHoBHas nuTeparypa

1. Cosemos, B.A. MojaenupoBaHhe CHUCTEM . YYeOHHK IS aKaJeMH4Yeckoro OakanaBpuata /
b. 5. Coseros, C. A. SxoBieB. — 7-¢ u3n. — Mocksa : M3narensctBo FOpaiit, 2021. — 343 ¢. —
(bakamaBp. Axamemuueckuii kypc). — ISBN 978-5-9916-3916-3. —Tekcr : anmekTpoHHbIH //
Oo6pa3zoBarenbHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/488217/

Tema 1. OCHOBHBIE TIOHATHUS TEOPUU MOJICITUPOBAHUS CUCTEM. [[pUHIUITBI CHCTEMHOTO MOIX0/a B
MojenupoBaHuu  cucteM. OOmas XapakTepuUCTHKa MpoOJeMbl MOACITUPOBAHUS  CHCTEM.
Knaccugpukanuss  BUIOB  MOJIENMPOBaHUS  cuCTeM. Bo3MoxkHOCTH U 3(PPEKTUBHOCTD
KOMITBIOTEPHOTO MOJICTUpOBanus cucteM. Jlumepamypa. [1] C. 20 — 44

Tema 2. OcHOBHBIE TIOJIXO/bl K ITOCTPOCHHUIO MaTEMaTHUYECKUX Mojenel cucreM. HempepsiBHO-
nerepMuHUpOBaHHbIe Mozenu (D-cxembl). JlMckpeTHO-IeTepMUHHPOBaHHBIE Mojenu (F-cxembr).
JuckperHo-croxactuueckue wmozenn (P-cxemsr). HempepsiBHO-cToXactudeckue Momenu (Q-
cxembl). CeteBbie Mmonenn (N-cxembr). KomOuaupoBanubie Mojenu (A-cxemsr). JTumepamypa. [1]
C.45—83

Tema 3. [locTpoeHue KOHLENTYaTbHBIX MOJEJCH cUCTEM M UX (opManu3alus. AITOpUTMU3ZALIHS
MOJIEJIEH CUCTEM U UX MallMHHAas peannsanus. [lonydenue u uHTeprperanus pe3yinbTaToB


https://urait.ru/bcode/488217/p.20-44?utm_campaign=rpd&utm_source=web&utm_content=952a539e1ca08de26fbbf6e0bf58efa9

MojenupoBanus cuctem. Jlumepamypa. [1] C. 84 — 10
Tema 4. CratucTueckoe MoJeIpoBanue cucrem Ha OBM.

OOmas  xapakTEepUCTHMKAa METOJa CTaTUCTUYeCKoro wmonenupoBaHus. [lceBmociydaiinbie
MOCJIEIOBATEILHOCTH U MIPOLIEIYPhl KX MAlIMHHOW reHeparnuu. [IpoBepka u ynydiieHue KayecTBa
MOCJIE0BATEILHOCTEN IMCEBAOCTYYaHbIX 4Kcen. MoJeaupoBaHUe CIy4alHbIX BO3JCHCTBUN Ha
cucremsl. JIumepamypa. [1] C. 108 — 143

Tema 5. OCHOBBI CHCTEMATHU3aIllUK SI3BIKOB MMHTAIIMOHHOTO MOJEIUpoBaHus. CpaBHUTEIbHBIN
aHaJ M3  SA3bIKOB ~ MMHTAIIMOHHOTO  MOJEIMpPOBaHUS.  IlakeTbl  MPUKIATHBIX  [POrPaMm
MOJIETMPOBAHMS CHCTEM. bassl JaHHBIX MOJAEIMPOBAHMS. | HOpHUAHBIE MOIETHPYIOIINE
KoMIUIeKChL. JIumepamypa. [1] C. 144-206

Tema 6. [ItanupoBaHue MAIIUHBIX SKCIIEPUMEHTOB ITPU MOEIMPOBAHUN CHCTEM. METOIbI TEOPHU
IUTAHUPOBAHMS SKCIIEpUMEHTOB. CTpaTrernvyeckoe IJIaHWPOBAHWE MAIIUHHBIX JKCIIEPHMEHTOB C
MoeNaMH crcTeM. TakTHYeCKOoe TUIAaHUPOBAHKUE MAIIMHHBIX SKCIIEPUMEHTOB C MOJIEJISIMU CHUCTEM.
Jlumepamya. [1] C. 207 — 239

Tema 7. O6paboTtka u aHanm3 pe3yNIbTaToB MOJIETTUPOBAHUS CUCTEM.
Oco0OeHHOCTH CTaTHCTUYECKOW 00pabOTKM pe3yabTaTOB MOJAEIUPOBaHUA cucTeM Ha DBM.

AHanu3 ¥ MHTEPIpETaIsl Pe3yIbTaTOB MAITMHHOTO MojaenupoBanus. Jumepamypa . [1] C. 240
— 259

Tema 8. MoaenupoBaHue CUCTEM C UCIOJIB30BAHNEM TUIIOBBIX MaTeMaTHUYECKUX Mojenel (cxeMm).
Hepapxuueckre MOJAETU HPOLECCOB (PYHKIIMOHUPOBAHUS CUCTEM. MoAenupoBaHUE MPOLECCOB
(GyHKIIMOHUPOBaHHs cucTeM Ha 0aze Q-cxem. MojenupoBaHHe MPOIECCOB (YHKITMOHUPOBAHHUS
cuctem Ha 6aze N-cxem. MoaenupoBanue mporieccoB (pyHKIMOHUPOBAaHUS CHUCTEM Ha Oaze A-
cxeMm. Jlureparypa. [1] C. 260 — 306

Tema 9. MogenupoBaHue UM TPUHATHUS pEIIEHUH NpU yhnpaBieHUH. ['Hoceosornyeckue u
MH(POPMALIMOHHbIE MOJIENM IpH YIpaBICHWU. Mojenu B aJalTHUBHBIX CHCTEMax YIpaBJICHUS.

MopnenipoBanue B CHCTEMax YIpaBleHUS B peajbHOM Maciitabe BpemeHu. Jlumepamypa. [1] C.
307 — 322

Tema 10. Hcnonb3oBaHue MeTOAa MOJCIMPOBAHMU TPH pa3pabOTKe aBTOMATH3MPOBAHHBIX
cucrem. Jlumepamypa [1] C. 323 — 335

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOJMYECKOE
OBECIIEYEHME AMCIHUITJIMHBI

6.1. y‘-IC6HO'MeTOI[I/I‘-ICCKOC obecrnieucHue

KonunuectBo
9K3EMILIIPOB MEYaTHBIX
Nee CnucoK HCTIONb3yeMOM JTUTePaTypPhl M3/IAHUH, MMCIOIIXCA B
n/n OuOJIMOTEKE, HITH
ANIEKTPOHHBIN aJpec U3gaHus
(pecypca) B cetu HTEpHET
YUEBHBIE, YYHEBHO-METOAMYECKHWE U HAYUYHBIE U3JAHUA
1. |CoBeroB, bopuc SkoBieBuu. MojgenupoBaHue CHCTEM 25
[Tekct] : mpakTukym : yde0. mocoOue Juisi BY30B IO

HanpasiaeHuo "MHbopMaThKa U BEIUKCI. TEXHUKA" U




cnenmansHocTH "MHpOpM. cuctemsr”" / b. S. Cosertos, C. A.
SIkoBieB. 3-e u3a. M.: Bricmias mkoima, 2005. - 294 ¢. ISBN
5-06-004087-9. Dx3emmsipsl: Bcero 20.

2. |CoseroB, bopuc SkoBneBnd. MopaenupoBaHue CUCTEM 19
[Tekct] : [yuel. masi CTYJIEHTOB BY30B IO HaIpaBICHUSIM
"Nudopmaruka u Berauci. texuuka" , "Mupopm. cucremsr"] /
b. 4. Cosetos, C. A. SkoBneB. 4-¢ u3a., crep. M.: Boiciias
mkona, 2006. - 342 c. ISBN 5-06-003860-2. Ox3emmsipsl:
Bcero 19.
3. [YukypoB, Hukomnaii ['eoprueBny. MoaenupoBaHue CUCTEM U 5)
nporeccoB [Tekct] : yueOHOe mocoOue : [0 HampaBIICHUIO
MOATOTOBKU "ABTOMATH3ALMS TEXHOJIOTHYECKUX MPOIECCOB
u npousBojacTB (MamuHocTpoenue)"] / H. I'. Yukypos.
MockBaMockBa: PUOPUH®PA-M, 2017. - 397 c. ISBN 978-
5-369-01167-6. DK3eMILISIPHL: BCETO 5.
4. |Adonun, B. B. MogemupoBanue cucreM [DIEKTPOHHBINA
pecypc] / Adbonun B. B., ®emocun C. A. 2-e uzn. Mocksa: | https://e.lanbook.com/book/1
NHTYWUT, 2016. - 269 c. ISBN 978-5-9963-0352-6. 00659
5. |Kyry3oB, O. U. MonenupoBanue cucreM. MIMUTAIMOHHBIH
meton [Tekcr] Yueonuk s By30oB / Kyrysos O.|https://e.lanbook.com/book/3
WN.,Tatapuukoa T. M.; Kyry3os O. U. Cankr-IlerepOypr: 65882
Jlanp, 2024. - 224 c. ISBN 978-5-507-44696-4.
6. |CemenoB, A. JI. MonenupoBaHue CHUCTEM YIIpPaBICHUS
[DnexTponHbIi pecype] : yueOnuk mis By3oB / CemenoB A.|https://e.lanbook.com/book/3
J.,fOpxoB H. K.; CemenoB A. /. 3-e usn., crep. CaHKT- 62336
[etepOypr: Jlanb, 2024. - 328 c. ISBN 978-5-507-47351-9.
7. |3atoHckuii, A. B. MozaenupoBaHue 0ObEKTOB YIPABICHUS B
MatLab [DnekTpoHHBIH pecypc] yuebHoe mocobue /|https://e.lanbook.com/book/2
3aronckuil A. B.,Tyramosa JI. I'. Cankr-IlerepOypr: Jlans, 06033
2022. - 144 c. ISBN 978-5-8114-3270-7.
8. |Tpyxun, M. II. MopenupoBaHue CHUTHaJOB MU CHUCTEM.
Cuctema mMaccoBoro oocayxuBanus [Dnekrponnsiii pecypc] : | https://e.lanbook.com/book/2
yuebHnoe nocobue / Tpyxun M. I1.,IlopmnueBa C. B. CaHkr- 07092
Iletepoypr: Jlaus, 2022. - 232 ¢. ISBN 978-5-8114-3922-5.
9. |(IlerpoB, A. B. MonenupoBaHue MNpOLECCOB U CUCTEM
[Onekrponnsiii pecype] / IlerpoB A. B. Cankr-IletepOypr:|https://e.lanbook.com/book/2
Jlanp, 2022. - 288 c¢. ISBN 978-5-8114-1886-2. 12213
6.2. MarepuanbHO-TeXHUYECKas 6a3a 1 mporpaMMHoOe oOecrieueHue
NeNe | Ayauropuu st npose- | [lepeueHb oCHOBHOTO 000pyJOBaHUS [Iporpammuoe
/T |AeHus y4eOHBIX 3aHSATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
TBI ¥ TIPOBEJICHHSI TOCY-
JTApPCTBEHHON UTOTOBOM
aTTeCTAINA
1. 333r (1I) Wzmepurensueiii mpubop "BerCut-E"[Microsoft Windows
(1), Kommnekc ITAMK/77100/KIIB|Enterprise, CnpaBouHas
(1), Kommnekr|npaBoBas cucreMa
JOTIOJTHUT.000PYT0BaHUS k|"KoHcynbrant [Tmroc",
I[MTAMK/7710/KI1B(aBTOreHEpaTop Microsoft Office
AnCom wu aBroorBetunk AO AT-3)[Standard, Arent Dr.Web,
(1), Kommnbrorep P4- Kommekr TAPAHT-




3.0/2*256Mb/HDD 200Gh/128
6600GT/DVD-

RW/KM/FDD/MBIi945P/UPS (1),
Kcepokc  Canon  FC-860 (1),
JlaGopaTopHbIii MPaKTUKYM
"AHanorosas u udpoBas
anektponuka" (10), JlaGopaTopHbIit

npakTukyMm "OCHOBBI PaTUOTEXHUKHU
u TEJIIEKOMMYHUKaAIAMN" Emona
DATEx Telecommunication (10),

Macrep, Microsoft
Access, Microsoft Visio
Professional, =~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 110
IJIs1 p€HICHUSA OCHOBHBIX
IIOJIB30BATCIBCKUX 3aJad4,
Mathcad University
Classroom Perpetual - 40,

MexaucrummHapHas J1adoparopsas|LABVIEW
iatdopma B KOMILJIEKTE c
anmnapaTHO-MPOrpaMMHbBIM

koutposmiepom NI ELVIS 11
+Hardware (10), MonuTop
19"Samsung 940N (LKSB) TFT (1),
[Ipuatep HP Laser Jet 1100 (1),
Cucrem.650K Core2
DUOEG6300/1024Mb*2/320Gb/DVD-
RW/knaB.mpimb.koBp. (1), YueOHbII
naboparopubiii crenng LESO1  (6),
Y4eOHbIE ~ 7a00OpaTOpHBI  CTEH[
LESO2 (6), Kommiekt y4eOHOI

Paznen 7. ®OPMbI KOHTPOJIA OCBOEHUA JUCHUIUIMHBI ®OHA OLEHOYHBLIX

CPEJICTB

Kpurepun onieHNBaHNS HHAMKATOPOB TOCTH)KEHUS KOMIIETEHIIMN HAIIPABJIEHBI HA!
- YCBOGHHE TEOPETUYECKOr0 MaTepuasa (00beM 3HAaHUH, INIyOuHAa yCBOEHHs), IPEAYCMOTPEHHOIO
paboueii mporpammoii;
- YMEHHE u3jaraTb MaTepuan (YeTKOCTb, IPAMOTHOCTb H3JIO)KEHHS Marepuaia, TOYHOCTh U
MOJTHOTa BOCHPOM3BEIEHUS YUeOHOr0 MaTepuania);

- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHMS NPH PEIICHUH MPAKTUYECKUX 3aJaHUM.
IIIxana oneHUBaHUSA IIPEICTABIICHA HUXKE.

YpoBeHb
c(OpPMHPOBAHHOCTH [Mkana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAaHHUS
KOMIIETCHIIUU
IToporosslii OOyuaronuiics WMeeT 3HaHWsA OCHOBHOIO MaTepuala, yaoBIeT-
YPOBEHb MPOSIBISIET YMEHHME JIOTMYHO €ro u3jararb, HO MOET| BOPUTEIBHO
JOIyCKaTb ~ HETOYHOCTM B U3JIOKCHUM  MaTrepuaia,
HEJO0CTaTOYHO TMpPaBUIIbHBIE (OPMYIUPOBKH, HCIBITHIBAET
3aTPyAHECHUS B BBIIIOJIHEHUU IIPAKTUYECKUX 3aJaHUN.
[IpomBunyteiii  [OOyuaromumiicss TBEpAO 3HAaeT MNPOTrPaMMHBIA MaTepHuai,| XOpOILIOo
YPOBEHBb M3JIaraeT €ro IpaMOTHO U IO CYINECTBY, HE JOIyCKaeT
CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, IPABUIIBHO
IIPUMEHSAET TEOPETUYECKHUE TIOJOKEHHUSI NPU  PELICHHUH
MPAKTUYECKUX BOIPOCOB U 3aj]ad, BIAJEET HEOOXOAUMBIMU
HAaBBIKaMU U IPUEMaMH UX BBIIOTHECHHUS
Bricokuii ypoBenp |OOyuaromuiicss riryOOKO M MPOYHO YCBOWJ MPOTPAMMHBIM|  OTIMYHO

MaTepuall, TPaMOTHO W JIOTUYECKH CTPOHHO €ro W3Jjaraer,
AaCT UCUHCPIBIBAOUINEC OTBCTHI Ha ITOCTABJICHHLIC BOIIPOCHI. B




OTBETE TECHO YBS3BIBACTCS TEOPUS C NMPAKTHKOM, MPHU 3TOM
oOydaromuiicss HE  3aTpymHSAETCS C  OTBETOM  IPHU
BUJIOM3MEHEHUH  3a/laHusi, CBOOOJHO  CIpaBisSeTCi C
3a/layaMy, BONPOCAMHM U JPYTUMHU BUJAMU NPUMEHEHUS
3HAHWUN, T[IOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduuecKoin
JTUTEpaTypo, NEPUOJUYECKUMH U3JIaHUSIMH, IPABUIBHO
O00OCHOBBIBACT TMPHUHATHIC pEUICHHs, CBOOOAHO BiaJeeT
Pa3HOCTOPOHHUMM  HABBIKAMH, MPUEMaMHU  BBINOJHEHUS
MIPAKTUYECKHUX paboT

7.1. Tekylmuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCIEBAEMOCTU OOecreuMBaeT OLCHMBAHUE XO0/la OCBOEHUS JUCIUILIMHBI
(MOmyJIsl) ¥ IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTUHIOBOIO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOM AUCHUIUIMHBL. [IOpsAIOK COCTaBIIEHUS TEXHOJOTMYECKOW KapThl U
QITOPUTM  TPOBEACHHS MPOLEAYpPhl OIEHMBAHHS BHUAOB JACSITENBHOCTH  OOydaroluxcs,
HANpaBJICHHBIX HAa OCBOCHHWE 3HAHWH, yYMEHHH, HAaBBHIKOB ¥/ WM ONbBITa JAEATEILHOCTH, IO
HaKOINUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaercsl nojoxenueM o cucreme PUTM B ®I'BOY
BO «{II'TY»

7.2. [IpoMexyTo4Has aTTECTAlMsI 00YUarOIIUXCS
[IpomexxyTouHast aTTecTaiusi 00y4YarolMXCsl HaMpaBiieHa Ha OLIEHUBAHUE PE3YJIbTATOB OO0YyUECHHsS
M0 TUCIUILIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/IOB OLICHOYHBIX CPEJ/ICTB.

[IpumMepsl THIIOBBIX KOHTPOJIBHBIX 3aJaHUi W3 0a3bl (OHAA OIEHOYHBIX CPEACTB IIO
00pa3oBaTeNIbHOI MporpamMmme.

1) YcnosHbliii 06pa3 06beKTa, ONUCaHHDbIM ¢ NTOMOLLbIO B3aMMOCBA3aHHbIX KOMNbIOTEPHbIX Tabnuy,
6n0K-cxem, agnarpamm, rpadMKoB, PUCYHKOB, aHUMaLMOHHbIX PpparmeHTOB, FTMNEPTEKCTOB U T. 4. U
oTobparkaloLwmii CTPYKTYpY M B3aMMOCBA3U MeXAY 3/1eMeHTaMU 06beKTa, KOMNbIoTepHble moaenu
TaKoro BMAA Ha3biBaKOTCA...

a) CTPYKTYPHO-PYHKLMOHANIbHBIMU;
6) MMUTALMOHHbIMU

B) LECKPUNTUBHbLIMMU

2) KonnuectBeHHble BbIBOAbI 3TO...

a) BbIBOAbI B OCHOBHOM HOCAT XapaKTep NPorHo3a HeKoTopbIX 6yaywmx nam o6bACHEHUA NPOLWWAbIX
3HaYEeHUN NepeMeHHbIX, XapaKTepPU3UPYIOLUX CUCTEMY.

6) BbIBOAbI, NOlyYaemMble MO pesy/ibTaTam aHann3a, NO3BOAAOT 06HAPYKUTb HEU3BECTHbIE paHee
CBOWCTBA C/IOXKHOM CUCTEMBI: €€ CTPYKTYPY, AMHAMMKY Pa3BUTUA, YCTOMYMBOCTb, LLEIOCTHOCTb M Ap.

B) BbIBOAbI MO3BOAIOLWME BOCMPON3BOANTL (MMUTUPOBATBL) NpoLecchl pYHKLMOHNMPOBAHUA 06beKTa

3) BbiBOAbI, NO/ly4aeMble MO pe3ynbTaTaM aHaAn3a, N03BONAIOT 06HAPYXKXUTb HeM3BECTHble paHee
CBOMCTBA CNIOXKHOI CUCTEMbI: ee CTPYKTYpY, AMHAMUKY pa3BUTUA, YCTOMUMBOCTb, LLeIOCTHOCTb U 4P, 3TO
BbIBOADI ... -

a) cymmapHble

6) KoNMyecTBeHHbIE




B) KauecTBEHHbIE
4) NetepmuHucTckuii (HoloTOHOBCKKMIA) noaxoa K MogennpoBaHUIo 3TO

a) 06beKT paccmaTpMBaeTca Kak YEpHbIN AWwMK. Ero pabota (noBegeHne) onucbiBaeTca HEKOTOPOU
dyHKuMeli u conpoBoXKAaeTca onpeaeneHHbIM Habopom NapameTpos.

6) dopmannsoBaHHOE UK coaepKaTeNbHoe (CIoBECHOE) onMncaHue NpuHUMna paboThbl
(byHKUMOHMPOBaAHMA) CUCTEMBI.

B) YCMeLHbIN pe3ynbTaT cpaBHEHUA (OLLeHKM) ncciesyemoro o6bekTa ¢ MoLesbio
5) TouHOCTb MOgenu — ato
a) 3TO Ko/IMYeCcTBEHHaA OLEHKA CTeNeHU COBMNaAeHUA MOAE/bHbIX Pe3yNbTaToB C HAaTYPHbIMMU

6) 310 onpeaeneHne creneHn 6AN30CTH, CXOACTBA, MALLUMHHbIX M YeN0BEYECKMX AeNCTBUIN MAN UX
pe3ynbTaTos

B) 3TO pelleHne 3a4a4M NOCTPOEHMSA MO pe3yibTaTam HabaoaeHUIA MaTeMaATUYECKUX MOAENEeN,
ONUCbHIBAOLLIMX afleKBaTHO NoBeAeHNe peasibHOM CUCTEMDI.

6) OnA OLEeHKM NPaBUILHOCTU MOAENU UCNOJIb3YIOTCA NPOCTbie NPUEMDI:
a) HarnagHocTu, 0603pPUMOCTH, AOCTYMHOCTMH.

6) nocTpoeHua, uccnegoBaHMA, UCNOb30BAHMA.

B) NnpoBepKa $U3MUYECKOro CMbicnaa, NPOBEPKa pa3MepHOCTU U 3HAKOB,
nposepKa npeaenos, NposepKa TpeHAa,

7) B cKonbKo 3Tanos peanusyertca metog HoloToHa?

a) ogmH

6) nBa

B) Tpu

8) UHTepnonauua — ato

a) HaxoXKAeHue 3HaYeHUsa TabanyHOo 3aaaHHON GYHKL MU BHYTPU 33AaHHOTO UHTEPBana

6) BoccTaHoB/IeHWEe GYHKLUMM B TOUKAX 3a Npeaenamm 3a4aHHOro MHTepeana TabamuyHol GpyHKUMM
B) ycpegHeHWe UAN CraaxKMBaHue TabanuyHon GpyHKUMM

9) OnA yero MoryT NPUMEHATLCA Pe3y/ibTaTbl NPOBEPKU a4 eKBaTHOCTM MaTeMaTUYECKOU Mogenu u
peanbHoro o6bekKTa, npouecca An cucTembl?

a) TOJZIbKO ON1A KOPPEKTUPOBKU MaTemaTnyeCcKomn moaenu
6) TONbKO ANA peweHnAa sonpoca 0 NPpUMEeHMMOCTHU HOCTpOEHHOﬁ MaTemaTMyecKkomn moaenun

B) ANA KOPPEKTUPOBKU MaTEMATMUYECKOI MoAeNu uam ANAa pelieHns Bonpoca o NPUMEeHMMOCTH
NOCTPOEHHOWU MaTemMaTU4ecKoi mogenu

10) Kakue mogenu BXogAaT B COCTaB MAeaNnbHbIX MaTeMaTUUYECKUX mogaenein?



a) aHanuTuueckme, GpyHKLMOHANbHbIE, UMUTALMOHHbIE, KOMBMHUPOBaAHHbIE
6) aHanoroBble, CTPYKTYPHbIE, reOMETpUYeckue, rpapuyeckme, UMppoBbie N KNbepHeTUYecKkmne

B) CMMBObI, andaBuT, A3bIKK NPOrPaMMMPOBAHUA, YNOPAA0UYEHHAsA 3aMnCb, TOMOOMMYECKan 3anuch,
ceTeBoe npeacTas/ieHne

11) Fpadunueckan cpesa MMUTALMOHHOIO MOAENNPOBaHUA NO3BONAET:

a) peann3oBbiBaTb aHANMTUYECKME METOAbI pelleHUA MaTeMaTUYECKMX 3a4a4 Ha KOMMbloTepe U
npeanonaraer, YTO UCXOAHble AaHHbIe, KaK 1 pe3y/ibTaTbl pelleHns, chopMyInpPoBaHbl B aHaIMTUYECKOM
BUe.

6) npeobpaszosbiBaTb U paboTaTh C MaTEMATUYECKMMM PaBEHCTBAMM U GOPMYNaMMU KaK C
noc/ef0BaTeNbHOCTHHO CUMBOJIOB

8) npu nomowm 6n0K-guarpamm B BUAE HanpaBaeHHbIX rpadoB, CTPOUTb AMHAMUUYECKUE MOLENH,
BK/1I04AA AUCKPETHbIe, HenpepbiBHbIE U rMbpuaHble, HeNMHelHbIe U pa3pbiBHbIE CUCTEMDbI.

12) Nporpamma Simulink oTHOCKTCA K nporpammam
a) CUMBONILHOW MaTeMaTUKK
6) Mpaduueckoii cpeabl UMUTALLMOHHOTO MOAE/IMPOBAHUA

B) KomnbloTepHoW anrebpbl

13) Yto o3HauaeT coKkpauieHHoe 0603HaueHne mogenu CAA?
a) cToxacTuyeckas, AeTepMUHUPOBAHHAA, aHaIMTUYecKasn
6) AMCKpeTHanA, cToxacTuyecKan, aHaanTMyeckas

B) CTOXacCTh4ecKaa, ANCKPEeTHaA, aHaINTUYeCKanA

14) Kakune matematuyeckme moaenv NPpUMeHAITCA NPU UMUTALLMOHHOM MOAenMpOBaHMM?

a) C NOMOLWbIO KOTOPbIX HENb3A 3apaHee BbIYMNCINUTb NN NpeacKa3aTb NnoBeaeHne CUCTEMDbI, a ANA
npeanckasaHnAa nosegeHnAa CUCTEMDbI HEO6XOAI/IM BbIYMUC/IUTEbHbBIN IKCNEPUMEHT (MMMTaLI,Wr'I) Ha
MaTeMaTM4YeCcKomn moaenn gnAa sCcex BO3MOXKHbIX MUCXOOHbIX AAaHHbIX

6) c noMmoLLblO KOTOPbIX HE/Ib3A 3apaHee BbIUMCIUTL UK NpeaCcKa3aTb NOBeAEeHUe CUCTEMDI, A ANA
npepacKasaHuA NOBeAEHUA CUCTEMbI HEOBXOAUM BbIUMUCUTENbHDIM 3KCNEPUMEHT (MMUTaLUA) Ha
matemaTMyecKoi moaenu Npu 3aaaHHbIX UCXOAHbIX AaHHbIX

B) C MOMOLLbIO KOTOPbIX MOXHO 3apaHee BbI4MCANTb UK NpeAcKa3aTb NoOBeAeHUe CUCTEMbI, U ANA
npefcKkasaHuA NoseaeHUA CUCTEMbI HET HEO6XOAMMOCTHM B MPUMEHEHMM BbIYUCAUTE/IbHOTO SKCMNEPMMEHTA
(MMUTaUMKM) Ha MaTemaTUYeCcKon Moaenn NPU 3aA4aHHbIX UCXOAHbIX AAaHHbIX

15) faiiTe onpeaeneHue annpoKcMMaLmm:

a) NpubnKeHHOoe BbiparKeHne KaKux-1Mbo maTemaTuyeckux o6beKToB (Hanpumep, Yymcen uam



$yHKUMiA) uepes gpyrue 6onee npocTtble, 60nee yaobHble B N0/1b30BaHUM UM NPOCTO 60n1ee U3BECTHbIe
6) HaxoXAeHMe MPOMEXKYTOUHbIX 3HaYeHUI MexKay ABymaA (u 6onee) U3BECTHbIMU BEANYNHAMMU

B) nepeHocC BbiIBOAOB, CAE/NAHHDBIX MO Pe3y/sibTaTtam O,D,HOVI 4acCTn nccnenoBaHuA, Ha gpyrme 4actu Uan Ha
ABJsieHne B LLesIOM

16) YTo TaKoe cToXacTUuecKoe MmoaenmpoBaHue:
a) oTobpakaeT BepOATHOCTHbIE NPOLLECChl U CObbITUA

b) npouecc ycTaHOBAEHUA COOTBETCTBUA AaHHOMY peanbHOMY 06bEKTY HEKOTOPOro MmaTeMaTUYecKoro
06beKTa, Ha3blBaE@MOro MaTemMaTUYecKon MoaeNbio U uccnegoBaHne 3Tol moaenun Ha OBM, ¢ uenbio
No/lyYeHMA XapaKTepPUCTUK paccmaTpMBaeMoro peasbHOro o6bekta

C) OTpa*XaeT noseaeHune o06beKTa BO BpemMeHu

17) Yto Takoe maTemaTuueckoe moaenuposaHue:
a) oTobpakaeT BEPOATHOCTHbIE MPOLLECcChl U CObbITUA

b) npouecc yctaHOBAEHMA COOTBETCTBMA AaHHOMY peasibHOMY 06EKTY HEKOTOPOro MaTemMaTUeCcKoro
06beKTa, HazbIBAEMOro MaTeMaTUYECKO MOAENbIO U UccneaoBaHue 3Toi mogenu Ha IBM, ¢ uenbio
NoJlyYeHUs XapaKTePUCTUK paccMaTpUBaemMoro peasbHoro o6beKkra

C) OTpaX*XaeT noseaeHune obbeKTa BO BpemMeHu

18) 3agaum, Npu peleHNM KOTOPbIX Uccieayemas CMCTemMa 3a4aeTca napameTpamm CBOUX 3/1EMEHTOB U
napameTpamu UCXOLHOrO PeXKMma, CTPYKTYpoit nam ypasHeHuamu. Tpebyertca onpeaenutb peakuuio
CUCTeMbI Ha AeiicTBYIOLWME HA Hee CUbl (BO3MYLL,EHMA) HA3bIBAKOTCA:

a) npambie
b) o6paTHble

C) UHBepCHble

19) 3agaum, Tpebylowme onpegeneHna napameTpos CUCTEMbI NO U3BECTHOMY NPOTEKaHUIO npouecca,
onucaHHomy auddepeHLmanbHbIMU YPaBHEHUMAMMU U 3HAUYEHUAMM CU U PeaKLMii Ha 3TU CUbl
(BO3MyLLEHMA) Ha3bIBaOTCA:

a) obpaTHble
b) nHeepcHble

C) MHAYKTUBHbIE

20) Npu HepaBeHCTBE MacLITaboB N0 KOOPAUHATHLIM OCAM, T.€. €C/IN MX # MY # MZ OCYLL,EeCTBAAETCA TaK
Ha3blBaemoe:

a) reomeTpuyeckoe nogobue



b) appuHHOEe nogobue

c) dm3myeckoe noaobue

HepequL BOITPOCOB JJI IMTPOBCACHUA HpOMC)KYTOqHOfI aTTcCTallun
B.1 Uro Takoe MOACIb CHCTEMBI?

B.2. Kak onpenensiercss HOHATHE «MOACTUPOBAHUE»?
B.3. UTO Ha3bIBAETCS TUIIOTE30H * AHAJIOTUENA U UCCIIEOBAHUN CUCTEM?

B4. UeM oTiinyaeTcs UCII0JIb30BAaHUE METO/1a MOJICIIMPOBAHUS IPY BHEIIHEM U BHYTPEHHEM
IIPOEKTUPOBAHUU CUCTEM?

B.5. Kakue COBPCMCHHBIC CpCACTBA BBIYHCIIMTCIIbHON TCXHUKH HCIOJIB3YIOTCA IJIA
MOJCIUPOBAHUS cucrem?

1.1. B yem CyIHOCTh CUCTEMHOTO IOJIX0/AA K MOJIETIMPOBAHUIO cucTeM Ha DBM?

1.2. Yro Takoe mporecc GyHKINOHUPOBAHUS CUCTEMBI?

1.3. B kakOM COOTHOILIEHUH HaXOAATCS OHATHUS «IKCIEPUMEHT» U «MAIIMHHOE MOJIETUPOBAHUEN?
1.4. KakoBbl OCHOBHBIE XapaKTEpPHbIE YEPThl MAIIMHHON MOJETN?

1.5. B uem 3akitoyaeTcs 11eJb MOJIEIMPOBaHUs cucTeMbl Ha OBM?

1.6. Kakue cymiecTByroT kiaccupuKalnoOHHbIC TPU3HAKU BUIOB MOJICTUPOBAHUS CHCTEM?
1.7. Yro coboii mpencTaBisieT MaTeMaTHYECKOE MOJIETUPOBAaHUE cUCTEM?

1.8. Kakue 0cOOEHHOCTH XapaKTepU3yIOT UMUTAIIMOHHOE MOICIMPOBAHUE CUCTEM?

1.9. B uem cyTh M€TOJIa CTATUCTUYECKOTO MOIEIUpOBaHus Ha DBM?

1.10. Yem onpenensiercst 3¢ HEeKTUBHOCTh MOICTIUPOBaHUs cucteM Ha DBM?

2.1. Uto Ha3bIBaeTCsl MATEMaTUYECKON CXEMOM?

2.2. Uto sBAsieTCS 9K30T€HHBIMH * DHJIOT€HHBIMH HEPEMEHHBIMU B MOJIENHN 00beKTa?

2.3. Uro Ha3bIBaeTcs 3aKOHOM (DYHKIITUOHUPOBAHUSI CUCTEMBI?

2.4. Uto moHUMaeTCs O] alTOPUTMOM (QYHKITMOHHPOBAHUS?

2.5. Uto Ha3bpIBaeTCs CTATUYECKON U JMHAMUYECKOH MOAEIIMHA 00BEKTA?

2.6. Kakue TUIIOBBIE CXEMBbI UCTIOJIb3YIOTCS TIPU MOJEIUPOBAHUS CIIOKHBIX CUCTEM U MX
3JIIEMEHTOB?

2.7. KakoBbI ycI0BHS U OCOOCHHOCTH UCIOIb30BAHUS MPH pa3paboTKe MoJielNell cuctem
Pa3INYHBIX THIOBBIX CXeM?
3.1. B uem cyTh METOIUKH MAIIMHHOI'O MOJIEIMPOBAHUS CUCTEM?

3.2. Kakue ocHOBHBIE TPeOOBaHMSI MPEIBABISIOTCS K MAITUHHON MOJIETTH CUCTEMBI?



3.3. Yto Ha3bIBaETCS KOHIENTYAIbHON MOJEIBIO CUCTEMBI?

3.4. Kakue rpymibl OJI0KOB BBIICTISIOTCS IPHU MMOCTPOCHUH OJIOYHON KOHCTPYKITMH MOJCIH
CHUCTEMBI?

3.5. KakoBbI OCHOBHBIE IPHHIUITBI TOCTPOSHUS MOJCITUPYIOIINX aITOPUTMOB MIPOIIECCOB
(YyHKIMOHUPOBAHUS CHCTEM?

3.6. Kakue cxembl HCTIONIB3YIOTCS MTPH Pa3pabOTKe allrOPUTMUYECKOTO U POTPAMMHOTO
o0ecrieueHNss MallTMHHOTO MO/ICITMPOBAHMUsA?

3.7. Kakue UKIIbl MOXHO BBIJICTUTH B MOACIIUPYIOLIEM aITOpUTME?
3.8. Uto Ha3bIBaeTCS MPOrOHOM MOJIEn?

3.9. Kakas TexHuueckasi JOKyMEHTAIHs OPOPMIISIETCS 110 KaXIOMY dTany MOJEITUPOBAHUS
CHUCTEMBI?

3.10. OcHOBHBIE 3TaIlbl MOAEIUPOBAHUS CUCTEMBI.

4.1. B ueM CylIHOCTbh METO/1a CTATUCTUYECKOTO MOJIEJINPOBAaHUs cucTeM Ta DBM?

4.2. Kakue criocoObl TeHepalyy 1ocjieJ0BaTeIbHOCTEN CIIydaliHbIX YUCEI UCIIOIb3YIOTCS IpU
MojeaupoBanuu na 9BM?

4.3. Kakast mocne1oBaTeIbHOCTh CIIy9aliHBIX YMCEeIl HCIIOJIb3YeTCs B KauecTBe 0a30BOii pu
CTaTUCTHUYECKOM MOJeNupoBaHuH Ha DBM?

4.4. [louemy renepupyembie Ha DBM nocnenoBaTenbHOCTH YHCEN Ha3bIBAKOTCS
TMICEBIOCTyYaHBIMU ?

4.5. Yto co0oii mpeaCcTaBIsSIOT KOHIPYIHTHBIE IPOLIEAYPbI FeHEpalluK OCIEJ0BATEIbHOCTEH?

4.6. Kakue CymecTByIOT METO/IbI IPOBEPKU (TECTUPOBAHUS) KAaUeCTBAa TEHEPATOPOB CIyUyalHBIX
qucen?

4.7. Yrto coboii mpeacTaBisieT MpoLeaypa ONpeaesIeH!s UCX0/a UCIBITAaHUN 110 )Kpeduto?

4.8. Kakue CymiecTBYyIOT CIIOCOOBI TeHEpAIHH MOCIeI0BaTeIbHOCTEH ?

5.1. Yem oTnmyaroTcs s13bIKa UMUTAIIMOHHOTO MOJIEIMPOBAHUS OT SI3bIKOB OOIIET0O

Ha3HA4YeHHUs?

5.2. Kak MOHO npeicTaBaTh apXUTEKTYPY A3bIKa MMUTALlMOHHOI'O MOJIETIMPOBAHUA?

5.3. Kakue ocHOBHbIE TpeOOBaHUS MPEABABISAIOTCA K A3bIKaM UMUTAIIMOHHOTO MOAETHPOBAHUSA?
5.4 Kakue uMeroTcst rpynisl S36IKOB MOJIEIUPOBAHUS JUCKPETHBIX CUCTEM?

5.5. Kakue ocHOBHbIE UIeU TIOJI0XKEHBI B OCHOBY ITOCTPOEHHSI IEpeBa PEIIeHUH HO BEIOOPY
A3BIKA JJIsI MOJEIUPOBAHUS CUCTEMBI?

5.6. Uto Ha3pIBaeTCS MAKETOM MPUKIIAIHBIX TPOTPAMM MOJECIUPOBAHUS CUCTEM?

5.7. Yto siBasiercst pyHKLIMOHATIBHBIM U CUCTEMHBIM HaIllOJIHEHHEM MaKeTa MPUKIIAIHbBIX



MpOTrpaMM MOAECITUPOBAHUS?
5.8. KakoBbl (hyHKIMH S3bIKA 3a/IaHUH IMaKeTa MPUKJIATHBIX IPOrPaMM MOJICTUPOBAHHMS?
5.9. Kakue cymiecTByl0T MOAEIUPYIOIINE KOMILJIEKCHI?

6.1. KakoBbI XxapakTepoM 0COOEHHOCTH MAITMHHOTO SKCIIEPUMEHTA IO CPABHEHHIO C APYTUMH
BUJIAMHU SKCIIEPUMEHTOB?

6.2. Kakue Buibl (GakTOpOB OBIBAIOT B UMUTAIIMIOHHOM SKCIIEPUMEHTE C MOJICISIMU CHCTEM?
6.3. UTto Ha3bIBaETCs MOJHBIM (PaKTOPHBIM 3KCIIEPUMEHTOM?

6.4. KakoBa 11e71b CTpaTErnyeCcKOro MmIaHuPOBAHUS MAIIMHHBIX SKCIIEPUMEHTOB?

6.5. Kakue npobaembl CTpaTernuecKkoro IaHupOBaHUs MATMHHBIX SKCIIEPUMEHTOB

C MOJIEJISIMU CUCTEM SIBIISIFOTCSI OCHOBHBIMU ?

6.6. KakoBa 11€71b TAKTHYECKOTO TUTAHUPOBAHMS MAITUHHBIX SKCTIEPUMEHTOB?

6.7. UTto Ha3pIBaeTCSI TOYHOCTHIO H AOCTOBCPHOCTBIO PE3YJIbTATOB MOACIIMPOBAHUA CUCTEM Ha
OBM?

6.8. Kak OBBICUTh TOYHOCTB PE3YJIbTATOB CTATUCTUYECKOTO MOACINPOBAHNUS CUCTEMBI
B YCJIOBUSIX OTPAaHUYEHHOCTH PECYPCOB HHCTpYMEHTaAIbHOI DBM

7.1. KakoBbl 0COOEHHOCTH UMHUTALIMOHHOTO KcIiepuMenTa Ha OBM ¢ Touku 3penust o0paboTku
pe3ynbTaToB?

7.2 B 4eM CyIIHOCTb METOJIOB (PMKCAIIMM U 0OpabOTKU pe3yIbTaTOB MPU CTATUCTUYECKOM
MOJICIUPOBAaHUU cucTeM Ha DBM?

7.3. Kakue MeToasl MaTEMaTHYECKOM CTaATUCTUKU UCIIOIB3YIOTCS ISl aHAJIN3a PE3YJIbTaTOB
MMUTAIMOHHOTO MOJIEJINPOBAHUS CUCTEM?

7.4. Kakoe MeCTO 3aHMMAalOT UMHUTALMOHHBIE MOJIENTH NIPH MAIIMHHOM CHUHTE3€ CHCTEM?
7.5. KakoBa 1ie11bp OpraHn3anyy 3aBUCUMBbIX UCIIBITAHUN MOJIEIH CHCTEMBI

Ha OBM?

8.1. Kakue ocHOBHBIE OJIOKH BBIIEISIOTCS MIPU NOCTPOCHUS UEPAPXUUECKON MOJIENIN CHCTEMBI?
8.2. Kakue cymecTByIOT ClIOCOOBI TIOCTPOSHUS MOJISITHPYIOIINUX alrOPUTMOB Q-cxem”!

8.3. UeM OTIMYAIOTCS CHHXPOHHBIA M aCHHXPOHHBIA MOACTHPYIONIUe anroputMbl Q-cxem?
8.4. B ueM cyTh CTPYKTYpPHOT'O TIOJIX0/1a IIPU MOJEIMPOBAHUU cucTeM Ha 6aze N-cxem ?

8.5. KakoBbl 0COOCHHOCTH HCIIOJIb30BAHUS SI3IKOB MMUTAIMOHHOTO MOJIENUpoBanus Ha 6a3e N-
cxem ?

8.6. B uem 3akimrouaroTcsi 0COOEHHOCTH (hopMaTM3aIK MTPOLECCOB (PYHKIIMOHUPOBAHUS
cucreM Ha 6aze A-cxem ?

87 KaKOBO HpeI/IMyH_IeCTBO HCITIOJIBb30BAHHS TUITIOBBIX MAaTEMATHUUYCCKUX CXEM HpI/I UMUTAITUOHHOM
MOJIETTUPOBAHUS?



9.1. Urto Ha3zbiBaeTcst ”HOOPMAITMOHHOM MOJIEITBIO CUCTEMBI?

9.Z. KakoBbl XapaKkTepHbI€ YEPTHI IBOJIOLIMOHHBIX MOJENIEN CUCTEM?

9.3. Uro Ha3bIBaeTCs TPAKTAOETBbHOCTHIO MOJEIIN CUCTEMBI?

9.4. B uem cyTh alantaiuy NPUMEHUTEIBHO K CUCTEMaM YIPABICHUS PA3IMYHBIMUA 00 BEKTaMuU?
9.5. KakoBa poJib 3TaJJOHHOU MOJIEJIM B KOHTYPE YIpaBieHUs?

9.6. Kakue Mozenu UCHOJIb3YIOTCS JJIsl HPUHATHS PEIICHUN?

9.7. Kakue TpeGoBaHMs MPEIBSBISIOTCS K MOAEITH, PeaIn3yeMol B pealbHOM MaciuTabe BpeMeHu?

10.1. Kakue ocBoeHuE ATaIbl MOJAEIUPOBAHUSI CUCTEMbI MOXKHO BbIJICITUTH?

10.2. Yo mpeacTaBisioT co0oi o0Iue mpaBuiia MOCTPOSHHUS B CIIOCOOBI pean3aliii MOeIekh
cucrem?

10.3. Kak ocyuiecTBiseTcs Iepexo1 0T KOHUENTYyaJIbHOW K MAllIMHHOW MOJIENIA CUCTEMBI?
10.4. Kakuie TUTIOBBIC MATEMATHYECKHAE CXEMBI MOT'YT OBITh UCTIOJB30BaHBI I (hopMau3anuu
00BEKTOB MOJICTTUPOBAHMS?

10.5. Kakue nHCTpyMEHTAJIbHbIE CPEICTBA MOTYT OBbITh BHIOPAHBI JUIsl peain3aliii Mojesneit
00BEKTOB UHPOPMALIMOHHBIX CUCTEM ?



