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Pabouasi nporpamma mucuunamuer «MartemaTHueckue MOACAH HHPOPMALKMGH-
HBIX CHCTEM» COCTaBJieHa B COOTBETCTBMU € Y4eOHBIMM IUIQHAMH 10 HaNpaBIeHUIO
noaroroBku 11.04.04 «Dnexrponnka u HaHodIekTpoHuka» (HampasneHHOCTH (npo-
uip) - «IIpomblinenHas snekTpoHuka») ais 2023 roja npuéma 1o oYHoi M 3a04HOI
dopmam o0yueHus.

et

CocraBuTeb: /
=5 B

AOLEHT Ka. « DNeKTPOHHAsI TEXHUKA», K.T.H., JOLEHT opucoB A.A.

Pabouasi nporpamma paccmoTpena m npunsiTa Ha 3acenanun Kadenpsl «ek-
TPOHHAsI TEXHUKAY.
ITporokon ot 17 mapra 2023 roza Ne 8.

3aBeyroumii Kadeapoii % Ky3neuos JI.H.

(noanucs)

Pabouas nporpamma opobGpena yuebno-meroanueckoii komuccueii 'OYBITO
«IOHHTY» no nanpasnennio noaroroku 11.04.04 «DnekTpoHnka u HAHOBJIEKTPO-
HUKa».

[Iporokon ot 17 mapra 2023 roaa Ne 3.

[Ipencenarens Ky3nenos /I.H.

(noanuce)

Pabouas nporpamma npoasiena s 20 roja npuéma Ha 3acejaHuM Kadeapsl
«DNEeKTPOHHAS TEXHUKA.
IIporokomn ot «  » 20 roga Ne :

3aBenyrouuii kadeapoii

(noanuces) (D.N.0.)

Pabouas nporpamma npoaiena s 20 roja rnpuéma Ha 3acelanuu Kadeapol
«DNEeKTpOHHAs TEXHUKA»
IIpoTokon ot «_ » 20 roga Ne .

3aBenyrommii kadeapoii

(noanuce) (©.H.0.)

Pa6ouas nporpamma npoagena s 20 rojga npuéma Ha 3acelaHnu Kadeapbl
«DNeKTPOHHAS TEXHUKaY.
ITIpoTokonm ot «  » 20 roga Ne .

3aBenytouuii kadeapoii

(noanumce) (D.H.0.)
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1 OBBEKT, HEJIb U 3AIAYY OCBOEHUA JNCIIUITJINHBI

[{enpr0 NMCUUIUIMHBI SIBISETCS PACKPBITHE CYTH MOJEIMPOBAHUSA KaK HAYYHOIO
METOJ]a U UHCTPYMEHTA UCCIIEOBAaHUSI TEXHUUYECKUX CHCTEM, IIOKA3aTh €ro pojb U BO3-
MOXHOCTH Ul PEIICHUS Pa3IUYHBbIX HAYYHBIX M WHKEHEPHBIX 3a/Ja4, MO3HAKOMUTH
CTYJIEHTa C OCHOBAaMH MOJICTUPOBAHUS CHCTEM, C MPUHIIMIIAMHU BHIOOpAa MaTeMaThye-
CKOr0 arnmnapara JJisl OIUCaHus POLECCOB.

B pe3ynbprare 0CBOCHUS JUCHUIIMHBI CTYJICHT JOJKEH:

3Hamb TEPMUHBI U ONpPEAENICHUs Mpollecca MAaTEMAaTUYECKOTO MOJEINPOBAHUS,
MIPUHIIUIIBI 1 METOJbI OPraHU3aIMU OCHOBHBIX METOJ0B MOJICIIMPOBAHUS.

Ymems oOLeHWMBATH METOABI U PE3YyIbTAThl MAaTEMAaTHUYECKOrO MOJIEIUPOBAHUSA
CUCTEM H MPOLIECCOB.

Braoemv MeToaMu U anropuTMamMu MOJCIMPOBAHUS HA OCHOBE TUIOBBIX METO-
JIOB U TIPOLIEAYp, MPpUEMaMU aHAJIM3a PE3yIbTaTOB MOJEIUPOBAHUS, HABBIKAMU PaOOThI
CO CIICLIMAJIbHOU JINTEPATYPOU.

[lepeuriciieHHbIE Pe3yNIbTaThl O0YUYEHUS SBIISAIOTCS OCHOBOM 1Jisi (pOpMUpOBaHUS
CHEAYIOIINX KOMIIETCHIINM:

— CIIOCOOEH OCYIIECTBIATh KPUTUUECKUI aHalIu3 MPOOJIEMHBIX CUTYyallui Ha OC-

HOBE CHCTEMHOTO ITOIX0/1a, BhIpadaThIiBaTh cTpaTeruto aercteuil (YK-1);

— CHocoOeH p33pa6aTBIBaTB U MPUMCHATH CIICHUAIM3HUPOBAHHOC IIPOIPaAMMHO-

MaTeMaTHYeCKOe OOeCIeucHHe IS MPOBEACHUS MCCICAOBAHUM U PEIICHUS HHXCHEP-
HbIx 3amau (OI1K-4);

— TOTOB (pOpMyIUPOBATh LIENU U 3a7a4M HAYyYHBIX UCCIETOBAHUM B COOTBETCT-
BUU C TEHJCHIUSMU U TIEPCIIEKTUBAMH PA3BUTHUS IJIEKTPOHUKH M HAHODJICKTPOHUKH, a
TaK)K€ CMEXHBIX 00JIaCTEH HAYKW W TEXHUKH, CIIOCOOHOCTHIO 0OOOCHOBAaHHO BHIOMPATH
TEOPETUUYECKHUE U IKCTIEPUMEHTAIbHBIE METOJIBI U CPECTBA pelieHus: ChopMyTUPOBaH-
ueIx 3aga4 (ITK-1);

— CMOCOOHOCTH AaHAJIU3UPOBATH COCTOSIHUE HAYYHO-TEXHUYECKOM TPOOIEMBI MMy-
TEeM H000pa, U3YUCHHS M aHAJIM3a JINTEPATyPHBIX U MaTeHTHBIX UCTOYHHKOB ([TK-4);

— cnoco0eH OBJaJeBaTh HABBIKAMHU Pa3pabOTKH Y4eOHO-METOAMYECKUX MaTe-
pHAJIOB JJIs CTYJICHTOB IO OTACIIBHBIM BUIaM yueOHbIX 3ausTuil (ITK-11).

2 MECTO JUCIUILIMHBI B OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMME

JlucruruinHa OTHOCUTCS K 00si3aTenbHOM actu bnoka 1 «/lucuurmmuasl (Moy-
JM)» y4eOHOTOo IIaHa.

basupyercs Ha 3HaAHUAX, YMEHUSX W HaBBIKAaX, KOTOPHIC CTYJACHT MPHOOPEN MPHU
OCBOCHHH TIPEIIICCTBYIONIUX JUCIMIUIMH B COOTBETCTBUU C YYCOHBIM IIJIAHOM I1O Ha-
npaBieHnto noAarotoBku 11.04.04 «DnektpoHuka U HaHo3JIekTpoHHKa» (Hamparnen-
HOCTb (TTpodub) - «[IpoMbITIIIEHHAS SJIEKTPOHUKA ).
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3 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1 Pacnipeesienne y4eOHBIX YaCOB 10 TeMaM JUCHUIUIMHBI M BUIAM 3aHATHI

Ne HaumenoBaHue TeMEI KomnuectBo yacos
TEMBI (comepkaTenbHBIX MOJTYJICH) (ounast / 3a04Has popma)

B ToMm uncine

Beero Jlexkmmm | JlaGop. ITpaxr. CP

1 | I[Ipenmert u 3amaun kypca. OOrmias
IMOCTAHOBKA 3a/1a4¥ MaTeMaTH4e- 7/10 2/2 2/2 0/0 3/6
CKOT'O MOJICIIMPOBAHUS CHCTEM.

2 OCHOBHEIE THIBEI MOJEJIEH B TEO-
pHH MATEMAaTHYECKOTO MOJICITHPO- 7/8 2/0,5 2/0,5 0/0 3/7
BaHUS CUCTEM.

3 | MeToasl MaTeMaTHYECKOTO MOJIE-
JIUPOBAHUS THUIIOBBIX 3BEHBEB 10 UX
BpCMeHHI)IM 1 4aCTOTHBIM xapaK-
TEPUCTHKAM.

7/8 2/0,5 2/0,5 0/0 3/7

4 | MaTeMaTH4YeCKOE MOJICITUPOBAHHUE
CHCTEM B BH/IC allEPHOINYECKHX 8/8 2/0,5 2/0,5 0/0 af7
3BeHbEB [I-r0 nopsiaka.

5 | Meronuka Hax0XIE€HU MaTeMaTH-
YECKUX MOJEJIEH B BUJIE MEpeaa-
TOYHOH (PYHKIIUH 1O KPUBBIM pas3- 8/8 2/0,5 2/0,5 0/0 af7
roHa (MeToJ IUIOIIAIeH, METO
Cumono).

6 | Meronnka Hax0XIECHUSI MaTeEMaTH-
yecKkux mozenei oonekros I11-ro
MOpsJIKa IO UX BPEMEHHBIM Xapak-
TEPUCTUKAM.

7/8 2/0,5 2/0,5 0/0 4[7

7 MGTOI[I/IKa HaxXOoXICHUA MaTCMaTH-
yeckux Moaeinen cucrem I1I-ro mo-

a 7/8 2/0,5 2/0,5 0/0 3/7
ps[zu(a 10 UX BpeMCHHLIM XapaKTe—
pI/ICTI/IKaM. MOI[CJ'II) BTOpOFO TUIIA.

8 | Meroabl Hax0XKAEHUS MAaTEMATH-
YECKAX MOJENEN JINHEHHBIX TUHA- 7/8 2/0,5 2/0,5 0/0 3/7
MHUUYECKUX CHCTEM.

9 | OuenuBanue BecoBOW (DYHKITUH TIO 2/8 2005 2/0,5 0/0 37
METOJy HAUMEHBIIIUX KBAJ[PATOB.

10 | PerpeccuoHHBII MEeTO MaTeMaTH-
YEeCKOT0 MOJACIUPOBAHUS JTUHEH-
HBIX CUCTEM (METO]] HAMMEHBITUX
KBaJIpaToOB).

7/8 2/0,5 2/0,5 0/0 317

11 | I'panueHTHBIC METOABI MATEMATH-
YEeCKOT0 MOJICTTUPOBAHUS HETMHEH- 7/8 2/0,5 2/0,5 0/0 3/7
HBIX CHUCTEM.

12 | Meroasl MAaTEMAaTHYECKOIO MOJIE-
JTHUPOBAHUS CTATHYECKHUX XapaKTe- 7/8 2/0,5 2/0,5 0/0 3/7
PHUCTHK CUCTEM.

13 | MeToasl MaTEMaTUYECKOIO MOJIE-
JII/IpOBaHI/ISI JUHAMHUYCCKUX CUCTEM

8/8 2/0,5 2/0,5 0/0 3/7




Ne HanmenoBanne TeMbl KommuectBo yacos
TEMBI (comepkaTenbHBIX MOJTYJICH) (ounast / 3a04Has popma)
Beero B Tom uncne
Jlexiuu | JlaGop. ITpakr. CP
Y MOJIETICH CITy4ailHbIX CUTHAJIOB.
14 | Marematnueckoe MOJECIHUPOBAHNE
apaMeTPOB JTUCKPETHBIX MOJIe- 8/8 2/0,5 2/0,5 0/0 3/7
JICH).
15 | Maremaruueckoe MOJCITHMPOBAHNE
U UICHTU(DUKAIUS B 3aMKHYTOM 8/8 2/0,5 2/0,5 0/0 3/7
KOHTYpE.
16 | MaremaTtuyeckoe MOJCITUPOBAHUE
B CHCTEMax C MMOJACTPOIKOM mapa- 8/8 2/0,5 2/0,5 0/0 37
METpOB.
17 | OnpeneneHue MaTeMaTHUICCKON
MOJIEJIM CUCTEMBI 10 €€ YaCTOTHBIM 8/8 2/0,5 2/0,5 0/0 3/7
XapaKTePUCTHKAM.
KoHrtakTHas paboTa (JI0NOJHUTEIbHAS) 416
KypcoBas pabota 0/0 0/0
Hroro 1o Buiam 3aHsTHiA 122/138 | 34/10 34/10 0/0 54/118
KonTposb 54/36
HUTOI'O 180/180

(I)OpMHPOBaHHe KOMIIETEHLIU B pe3yabTatre 0CBOCHUA TEM NJHCHUIIJIUHDBI

Kommerenmu TeMbl TUCIUTITNHEI, HalleJIEHHBIE Ha (OPMUPOBAHUE
KOMIIETEHIINHU

VK-1 Tewmsr 1, 2

OIIK-4 Temsr 3-14
I1K-1 Temsr 3-14
I1K-4 Tewmsl 1, 2

I1K-11 Temsr 3-14

3.2 Jlekuun

Tema 1. IIpenmert u 3agaun Kypca. OOI1ast MOCTaHOBKA 3a/a4l MAaTEMaTHYECKOTO
MOJIEIUPOBAHUS CHCTEM.

CopnepxaHue TeMbl 1:

ConepkaHue W 3a1a4d Kypca, €ro 3Ha4eHHe, CBSI3b C APYTUMH JTUCIMILIHHAMHU.
3agaun MaTeMaTHYECKOro MoaearpoBanus. Kimaccudukamnms METOI0B MaTEMaTHIECKO-
ro moaenupoBanus. OOImas MMOCTaHOBKA 3aadyd MaTEMAaTHYECKOTO MOICITUPOBAHHS
CUCTEM.

Jlutepatypa k Teme 1: [1, 2, 3].

Tema 2. OCHOBHBIC THUIIBI MOI[CJ'IGI\/'I B TCOPHUH MATEMATHUYCCKOIO MOACINPOBAHMA



CHCTEM.

Coneprxkanue TeMbl 2:

OCHOBHBIC THUITBI MOJICJICH B TEOPHH MATEMAaTHUYECKOTO MOJEIUPOBAHUS CUCTEM.
Mopenu st onmyMcaHusl HETIPEPBIBHBIX cucTeM. JIuHeliHble nuddepeHiaibHbie ypaB-
HeHus. [lepenatounsie dyHkIMU. Mojens B IPOCTPAHCTBE IapaMETPOB COCTOSHUS.
Mopenu s onMcaHusl TUCKPETHBIX cucTeM. JIMHeHbIe pa3HOCTHBIC YpaBHeHUs. Jluc-
KpETHBIC TiepeaTouHble (PyHKIMU. JluckpeTHas MOJeNb B MPOCTPAHCTBE MMapaMeTPOB
cocTossHUS. Monaenn 1l OnmucaHus HEIUHEHHBIX cucTeM. CTOXacTHYECKHE MOJCIH.
OCHOBHBIC THITBI CHTHAJIOB.

Jluteparypa k Teme 2: [1, 2, 4].

Tema 3. MeToapl MAaTEMATUYECKOTO MOJEIUPOBAHUS THUIIOBBIX 3BEHBEB MO HX
BPEMEHHBIM U YaCTOTHBIM XapaKTEPUCTUKAM.

CopaepxaHue TeMbI 3.

MeTtonbpl MaTeMaTUYE€CKOrO MOJICIMPOBAHUSI TUIOBBIX 3BEHBEB 110 MX BPEMEH-
HBIM M YaCTOTHBIM XapaKTepuUCTHKaM. MaTeMarudeckas 00paboTka TMHAMUYCCKUX Xa-
paKTepUCTUK cucTeM. HaxoxkaeHue mapaMeTpoB MOJIEIN allepuoIMYeCKOro 3BeHa 1-ro
MOPSAKA 110 BPEMEHHBIM XapaKTEPUCTHUKAM.

Jlutepatypa k Teme 3: [2, 3, 4].

Tema 4. MaremaTtnueckoe MOJEIMPOBAHUE CHCTEM B BHUJE aAlECPUOAUYECKUX
3BeHbEB [[-ro mopsiaka.

Coneprxanue TeMsl 4:

MaremaTnyeckoe MOJEITMPOBAHNE CUCTEM B BUJE allEpPUOJANYECKUX 3BEHbEB I[-T0O
nopsiika. MaeHtudukanus Moaened B BUJIE MepeaaToOuHON (QyHKIMHM KOa1e0aTenbHOTOo
3BeHa II-ro mopska mo BpeMeHHbIM XapakTepucTikaMm. OCoOEHHOCTH UIIEHTU(DUKATUN
MOJEJIEN B BUJI€ TUIIOBBIX JUHAMUYECKUX 3BEHBEB I10 YaCTOTHBIM XapaKTEPUCTUKAM.

Jluteparypa k Teme 4: [1, 4].

Tema 5. MeToauka HaxXOXKIEHUSI MAaTEMATUYECKUX MOJICJIEH B BHAE MEpPEIaToy-
HOM (PYHKITMU IO KPUBBIM pa3roHa (MeToj rioriaaei, Meroa Cumoro).

CopaepxkaHHE TEMBI 5:

MeTonnka Hax0XXJICHUS MaTeMaTUYECKUX MOJIEei B BUJIE TIEpeIaTOYHON (PyHK-
MU TI0 KPUBBIM pa3roHa (Metoj riomanei, meroa Cumoro). I[locranoBka 3amauu. Ilo-
CJIEI0BATEIBbHOCTh pacyeTa KO3(p(HUIIUEHTOB MOEIIEH.

Jlureparypa k Teme 5: [2, 3].

Tema 6. MeTtoanka Hax0XIeHUS MaTeMaTHYecKux Moaenel oopexkToB III-ro mo-
pSAZIKA IO UX BPEMEHHBIM XapaKTEPUCTUKAM.

CopaepxkaHue TEMBI 6:

Metoauka HaXOXKISHUS MaTeMaTHUYeCKUX Mojeinei oobekToB IlI-ro mopsaka mo

MX BPEMEHHBIM XapakTepucTtukam. Tumbl Mmoaene. Monens nepsoro tuma. Jlureparypa
Kk Teme 6: [1, 3, 4].

Tema 7. Merognka HaxOXIAeHUSI MaTeMaTHUeCKuUX mMonaeiner cucrteM lII-ro mo-



pAJIKa 10 UX BPEMEHHBIM XapaKTepUCTUKaM. MoJ1eJIb BTOPOTO THUIIA.
Coneprxkanue TeMbl 7:
MeToarka HaxO0XKICHUSI MaTEeMaTUYECKUX Moielier cucteM IlI-ro mopsaka mo ux
BPEMEHHBIM XapakTepucTukaM. Mojiesib BToporo tuna. Mojiesib TpeThEro TUIIA.
Jlurepatypa k Teme 7: [1, 2].

Tema 8. MeTo/pl HaX0XKICHUS MAaTEMAaTHYCCKUX MOJIENIeH JTMHCHHBIX TUHAMUYC-
CKUX CHCTEM.

ConepxkaHue TeMbl §:

MeTo bl HaXOXKACHHUS MAaTEeMAaTHICCKUX MOJICNICH JTMHEHHBIX TUHAMUYCCKHX CHC-
TeM. Y CIIOBUS WACHTH(DHUIIMPYEMOCTH JIMHEHHBIX TUHAMHYECKHX cucTeM. Onpeerienne
BECOBOW (DYHKIIMU U3 ypaBHEHUS CBEPTKH.

Jlutepatypa k Teme 8: [2, 3, 4].

Tema 9. OnieHnBaHUe BECOBOM (DYHKIMH 10 METOAY HAMMEHBIIMX KBaIpaTOB.

CopaepxaHue TeMbl 9:

OueHuBaHUe BECOBOU (DYHKIHMHU II0 METOAY HAUMEHBIIUX KBaIpaTOB IJIS CHCTE-
MBI C OJIHUM BXOJOM U OJHUM BBIXOOM.

Jlutepatypa k Teme 9: [1, 2, 4].

Tema 10. PerpeccnOHHBIN METOA MAaTEMATUYECKOTO MOAECIUPOBAHUS JIMHEWHBIX
cucteM (METOJ] HAaMMEHBIITUX KBAJIPATOB).

Conepxanme Temsbl 10:

PerpeccuoHHbBIli METOJI MaT€MaTUYE€CKOrO MOJICIMPOBAHUS JMHEUHBIX CHCTEM
(MeTO HAaMMEHBIIIUX KBaJpaToOB). PerpecCMOHHBIN METO] MAaTeMaTUYECKOTO MOJEIIH-
pPOBaHUSI TUHEHWHBIX CUCTEM, OCHOBAHHBIM HA PErPECCUOHHBIX MPOLIeypax ¢ UCIOJb30-

BaHHEM METOJa HAUMEHBIINX KBaPaTOB.
Jlutepatypa k Teme 10: [1, 2, 3].

Tema 11. I'pagueHTHBIE METOIBI MATEMATUYECKOTO MOJICIIMPOBAHMS HEJTUHEWHBIX
CUCTEM.

Coneprxanue TeMsl 11:

['panveHTHBIE METOABI MATEMATUYECKOTO MOACIUPOBAHUS HETMHEUHBIX CHCTEM.
[IporpamMmbl aHanmu3a LEJIOCTHOCTM CUTHAJIOB M JIEKTPOMArHUTHOM COBMECTHMOCTH.
AJITOPUTM BBIYMCICHHUN. PEeKyppeHTHOE OICHMBAHME MAapaMeTpOB IO METOAY Hau-
MEHBIIINX KBAJIPaTOB.

Jlureparypa k Teme 11: [1, 3].

Tema 12. MeTo1bl MaTEMaTHYECKOTO MOJICTTUPOBAHUS CTATHYCCKUX XapaKTepH-
CTUK CHCTEM.

Conep:xanue TeMbl 12:

MeTonpl MaTeMaTHYeCKOTO MOJACIUPOBAHUS CTATHUYECKUX XAPAKTEPUCTUK CHC-
TeM. VnenTudukams CTaTUYECKUX XapaKTePUCTUK OTHOBXOJOBBIX 00BEKTOB. Mnen-
TU(DUKAIUS CTATUYECKUX XapaKTEPUCTUK MHOTOBXOJIOBBIX 00BEKTOB. OIieHKa ajeKBaT-
HOCTH CTAaTUCTUYECKUX MOJIEIIEH.




Jluteparypa k Teme 12: [1, 2, 4].

Tema 13. MeToabpl MaTeMaTUYECKOTO MOJCIMPOBAHUS JUHAMUYECKUX CUCTEM U
MOJICJIEN CIIYYAaMHBIX CUTHAJIOB.

Conep:xanme Temsbl 13:

MeTonbpl MAaTEMATUYECKOTO MOJECIUPOBAHUSA JUHAMUYECKUX CHUCTEM U MOJEIEH
CITy4yalHBIX CUTHaJIOB. Mojiesin 00BEKTOB yIIpaBeHUs B TUCKPETHON (opmMe MpecTaB-
JICHUS.

Jlutreparypa k Teme 13: [1, 3, 4].

Tema 14. MaTeMatuueckoe MOJICIMPOBAHUE TAPAMETPOB JUCKPETHBIX MOJIEIICH.

Coneprkanue TeMbl 14:

MaTteMaTuyeckoe MOJEIMPOBAHUE MMAPAMETPOB JUCKPETHBIX Mojeneil. OOmas
MOCTAaHOBKA 3aJla4yd MACHTU(PUKALUU [MapaMeTPOB JHUCKPETHBIX MoJjenei. PekyppeHt-
HBIM METOJI HAMMEHBIIIUX KBAJAPATOB JUIsI UACHTUPUKALIUA MOJEIECH TUCKPETHBIX 00b-
exktoB (PMHK). Metonuka unentudukanuu GuibTpa MOMEXH peaibHOW MOJACIU JTUC-
KpeTHOTO o0BekTa. OOOOIIECHHBIM PEKYPPEHTHBIM METOJ HAUMEHBIIMX KBaJpaToOB
(OPMHK). Meton croxactuueckoi anmpokcumanmu (MCA). Meroabl MOBBIIICHUS
YUCJICHHOW YCTOWYMBOCTH PEKYPPEHTHBIX alIrOpuTMOB HaeHTU(ukaruu. O06o01aro-
nue xapakrepuctukd PMHK nnenTudukanum 1ucKpeTHBIX MOJIETICH.

Jlutepatypa k Teme 14: [1, 2, 3].

Tema 15. MaTematuyeckoe MOJETUPOBAHME M HJICHTU(PHUKALKA B 3aMKHYTOM
KOHTYpE.

Conepxanue Temsl 15:

MarteMaTtnyeckoe MOJEIMPOBAHWE M WACHTU(UKAIUS B 3aMKHYTOM KOHTYpE.
Oco0eHHOCTH OnepaTUBHON MIACHTU(PUKAIIMN JUCKPETHBIX MOJENEH B 3aMKHYTOM KOH-
type. [Ipsimas unentudukanus napaMeTpoB 00ObEKTa B 3aMKHYTOM KOHTYype. WaeHtu-

(bHuKaI¥s B 3aMKHYTOM KOHTYpE IIPU BHEIIHUX BO3MYIIEHHSIX Ha BBIXOJE PETYIIATOPA.
Jlutepatypa k Teme 16: [2, 3, 4].

Tema 16. MaTteMaTtuueckoe MOJICIIMPOBAHKUE B CUCTEMAX C MOJCTPONKOM mapa-
METpPOB.

ConepxkaHue TeMsbl 16:

CucremMa peryampoBaHHus C MOJCTPOMKON MapaMeTpOB. AJITOPUTMBI YIIPABICHUS
JUACKPETHBIX CUCTEM U UX MOACTpoMKa. Pemenne 3anaun napaMeTpu4ecKor HaCTPOUKH
anepuoNYECKOr0O PEryJIATOpa IIyTEM AlMPOKCUMAIINH.

Jluteparypa k Teme 16: [1, 4].

Tema 17. Onpenenenue MaTeMaTHYECKON MOJIENIM CUCTEMBI TI0 €€ YaCTOTHBIM Xa-
PAKTEPUCTHUKAM.

Conepxanue TeMbl 17:

OrnpeneneHne MaTeMaTUYECKOW MOJIENId CUCTEMBI IO €€ YaCTOTHBIM XapaKTepH-
cThKaM. MeToabl ONpEeaeIeHUsI MAaTEMAaTUYECKOW MOJIENIA CUCTEMBI IO €€ YaCTOTHBIM
XapaKTEepUCTUKAM




Jluteparypa k Teme 17: [1, 2, 3].

3.3 IlpakTn4yeckue (CEeMUHAPCKNE) 3aAHATHS
Y4eOHBIM MJIAHOM HE MPETyCMOTPEHBI.

3.4 JlaGopaTopHbie padoThI

No Tema 3aHsATHS O6bveM, | Jlutepa-
n/m yac. Typa
OYH/320YH
MareMaTHuecKoe MOJICIIMPOBAHUE CTATHYECKUX XapaKTEPUCTUK
1 4/1 [5, 6]
rpolecca MeTooM HauMeHblnx kBajparoB (MHK)
MareMaTHuecKoe MOJICIIMPOBAHUE CUCTEM METOIOM ILIONIA ICH
2 4/1 [5, 6]
(meTontom CumMo10)
3 Mertoa rpadoaHanuTHYECKOro Moaeaupoanus oobekToB I1I-ro 41 [5, 6]
MOPSIIKA 110 BPEMEHHBIM XapaKTePUCTHKAM '
4 MareMaTHueCKoe MOJICIIMPOBAHUE CUCTEM U TPOLIECCOB B CPEIe 6/2 [5, 6]
MATLAB
5 Omnpenenenne nepenaToyHon GyHKINHU JIOTapU(PMUIECKUM Me- 41 [5, 6]
TOJIOM IO BPEMEHHBIM XapaKTEPUCTUKAM 00bEKTA i
6 MonenupoBaHue JIMHEHHONW CUCTEMBI TPETHErO MOPSIIKA 4/1 [5, 6]
7 ITpuMeHeHne HEMPOHHBIX ceTel Ui pelleHns 3aaul MaTeMa- 41 [5, 6]
TUYECKOTO MOJICTTMPOBAHUS CHCTEM i
8 MaremaTnuieckoe MOJCIMPOBAHUE CHCTEM M MPOLIECCOB C I0- 412 [5, 6]
MOIIBIO NaKeTa npukiaaaabix nporpamm MATLAB + Simulink i
HUTOI'O: 34/10
3.5 CamocTosiTesibHAsA padoTa CTy/AeHTA
Ne Bugpsl camocTosiTenbHOM paboThI CTyIEHTa O06mwewm, gac.
n/n OYH/3204H
1 M3ydeHne NEeKIIMOHHOT0 MaTepualia 22/54
2 [ToAroToBKa K MPaKTUYECKUM 3aHITHSIM 0/0
3 [ToaroToBka K 1a00paTOPHBIM 3aHATHSIM 23/55
4 BrinonHenue KypcoBoii paboThl 0/0
5 BrImoHeHNe HHIUBUTYaIbHOTO 3a/IaHus 9/9
HUTOTI'O: 54/118

3.6 Kypcogoii npoekT (pa6oTa), HHAUBUAYAJbLHOE 3a/1aHUe

Y4eOHbIM IJIAHOM B paMKaxX OCBOEHHUS JAUCLMIUIMHBI MPEAYCMOTPEHO BBIMOIHE-
HUE HHANBHUAYAJIbHOTIO 32/IaHUS CTYICHTAMHU OYHOU 1 3a04HOM (HOpM 00yUEeHUS.
Temaruka 3aaHusi CBsi3aHa C NPUMEHEHUEM METOAOB U aIrOPUTMOB MOJEIUPO-
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BaHUSI HA OCHOBE TUIIOBBIX METOJIOB U MPOLIEAYp, IPpUEMaMU aHAIU3a PE3YIbTATOB MO-
JIeTUPOBAHUS, HABBIKAMH paOOThI CO CIEIUATBHOM JIUTEPATYPOil.

B pesynbraTte BBINONHEHUS 3a7aHUs CTYIEHT JOJDKEH MPAKTUYECKH HAy4YHThCS
HCITIO0JIB30BaTh TEPMUHBI M OTPEICIICHHS MPOIlecCa MATEMAaTHUYECKOTO MOJICIUPOBAHMS,
MPUHIUIBI U METOABl OpPraHU3AIlMd OCHOBHBIX METOJOB MOJICIMPOBAHUS, OIICHUBATH
METOJIbI ¥ pE3yJIbTaThl MATEMATUUECKOTO MOACITUPOBAHUS CHCTEM U MPOLIECCOB.

O06beM MHIUBUAYAJIBHOTO 3amaHus — He Oosiee 10 cTpaHuI] COpOITIOPOBAHHBIX
PYKOTIMCHOTO WJIM MAITMHOMHUCHOTO TeKcTa. CTyJAeHT 0053aH 0(pOPMHUTH WHINBH Ty Th-
HOE 3aJIaHUE CTPOTO B COOTBETCTBUM C YCTAHOBJICHHBIMU TPEOOBAHUSAMU.

4 ®OHJA ONEHOYHBLIX CPEJACTB

4.1 Kpurepuu U IIKAJbI JJISI HHTETPUPOBAHHOI OlIeHKH YPOBHS c)OpMHPO-
BAHHOCTH KOMIIETEeHNH

Cocmasnaowas KomnemeHyuu — NOJTHOMA 3HAHUL

- HYJICBOM YpOBEHb: HEBEPHbIC, HE apIYMEHTUPOBAHHBIE, C MHOYKECTBOM I'PYOBIX OIIHU-
OOK OTBETHI Ha BOMPOCHI. Y POBEHb 3HAHUI HUKE MUHUMAJILHBIX TPEOOBAHMUIA;

- MUHUMAJIbHBIN YPOBEHbB: JaHbl HE MOJIHbIC, HETOYHBIC U HEAPTYMEHTHUPOBAHHBIE OTBE-
ThI Ha BOIMPOCHI. JIOMyIIIEHO MHOTO TpyObIX OMIMOOK. YPOBEHb 3HAHUM HUYKE MUHU-
MaJIbHBIX TPEOOBAHUM;

- TMIOPOTOBBIM YPOBEHB: JTaHBI HEIOCTATOYHO ITOJIHBIC, TOYHBIE M apTyMEHTHPOBAHHBIC
OTBETHI Ha BOMPOCHL. [17T0X0 3HAaeT TEPMUHBI, ONPEICICHUS W TIOHATHS, OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOIIEHUS, MPUHITUIIBL. J[OTYIIIEHO MHOTO HETPYOBIX OITHOOK;

- CPeIHUN YPOBEHB: JaHBI JIOCTATOYHO MOJTHBIC, TOUYHBIC U apTYMEHTHPOBAHHBIC OTBETHI
Ha BOIMPOCHI. B 1e70M 3HAaeT TEPMUHBI, OTIPEICIICHUS U TIOHSATHS; OCHOBHBIC 3aKOHO-
MEPHOCTH, COOTHOIICHHUS, IPUHIIUTIBI. JIOMyIIEeHO HECKOJIBLKO HETPYOBIX OMHNOOK;

- IPOJIBUHYTHIM YPOBEHbB: JAaHbI MOJHBIC, TOUHBIE U apPTYMEHTHUPOBAHHBIE OTBETHI HA BO-
MPOCHI. 3HAET TEPMUHBI, ONIPENCTICHUS U TIOHSITHSI, OCHOBHBIE 3aKOHOMEPHOCTHU, COOT-
HOIIICHUSI, MPUHIUTIBL. J[OMyIIIeHO HECKOJIBbKO HETPYOBIX OLITHOOK;

- BBICOKUH YPOBEHbB: JIaHbI MMOJHBIC, TOYHBIC U APTYMEHTHPOBAHHBIE OTBETHI HAa BOMPO-
Chl. 3HACT TEPMUHBI, OTPEICICHUSI W MOHSATHUS;, OCHOBHBIC 3aKOHOMEPHOCTH, COOT-
HOIIICHUSI, MPUHITUIIBL. J[0TyIIIeHO HECKOIBKO HETOYHOCTEH.

Cocmasnarowas KomnemeHyuu — yMeHusl

- HyJIEBOM YpOBEHB: MOJHOE OTCYTCTBHE IMOHUMAHUSI CYTH METOJUKU PEIICHUs 3aJauH,
JOITYIIIEHO MHOKECTBO rpyOeHinx ommoOoK / 3aJaHUsI HE BBITIOJHEHBI BOOOIIIE;

- MUHMMAaJIbHBI YPOBEHb: Cllab0€ MOHMMAHHUE CYTH METOJAMKHU PEUICHUS 3a7ayu, J0My-
nieHbl rpyOble ommnOKu. Pemennst He o6ocHOBaHbl. He ymeer ncnosibp3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JTUTEPATYPY;

- TIOPOTOBBIM YPOBEHB: JTOCTATOYHOE MOHMMAHUE CYTH METOJMKH PEIICHUS 33[Jaud, J0-
nymieHsl omuOKy. Perenust He Bceraa 00OCHOBaHBI. Y MEET MCMOIb30BaTh HOPMAaTHB-
HO-TEXHUYECKYIO JuTeparypy. Cinabo opueHTUpyeTcsl B CIEUUATbHON HAyYHOW JIMTe-

partype,
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CPEOHUN YpPOBEHB: B LIEJIOM MOHUMAET CYyTh METOJMKHU PEIICHMS 3aa4yM, JOIYIICHBI
omnOku. Pemienuss He Bcerma OOOCHOBaHBL. YMEET MCIOJIBb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CHECLUAIbHYIO HAYYHYIO JINTEPATYPY;

IPOJIBUHYTHIM YPOBEHB: B LIEJIOM NTOHUMAET CYTh METOJAMKHU PEIICHUS 3a7a4u, JOMyLIe-
HbI HeTOYHOCTU. CriocoOeH 000CHOBATh pellieHUs. YMEET UCIIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CHECLUAIbHYIO HAYYHYIO JINTEPATYPY;

BBICOKMH YPOBEHB: TOHUMAET CyTh METOAMKH pelieHus 3a1aun. CriocodeH 000CHOBATh
penieHus. YMEET UCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHUAIBHYIO HAYYHYIO
JUTEPATYPY, IEPEAOBOM ITPOU3BOACTBEHHBIH OIIBIT.

Cocmasnanowas KomnemeHyuu — 61a0eHue Hagblkamu

HYJIEBOW YPOBEHb: HE JIEMOHCTPUPYET BJIaJCHUE HABBIKAMH BBINIOJIHEHUS TIpodeccro-
HaJIbHBIX 3a71a4. He MOXeT BBIITOTHUTD 3a1aHUS;

MUHHUMAaJIbHBI YPOBEHB: HE JEMOHCTPUPYET BIJIAJICHUE HABBIKAMU BBIIIOJIHEHUSA IIPO-
(eccroHanbHBIX 3a7a4. VICTIBITHIBAET CYIIECTBEHHBIE TPYAHOCTH IIPU BBIOJIHEHUU
OTJEJIbHBIX 3a1aHUM;

HOPOTOBBIA YPOBEHbB: BJIAJIEET HABBIKAMU BBINIOJHEHUS MPOPECCHOHANBHBIX 3a/lay Ha
IIOPOrOBOM YpOBHE. 3a/IaHMsI BBIIOJIHAET MEJICHHO U HEKaYECTBEHHO;

CpEIHUIl YpOBEHb: BJa/I€€T HaBbIKaMU BBITIOJHEHUS MPO(EeCcCHOHANIBHBIX 3a/1a4. 3a/a-
HUS BBITIOJIHSIET HA CPETHEM YPOBHE MO OBICTPOTE U KAUECTBY;

MIPOJIBUHYTHI YPOBEHb: BJIaJECET YBEPEHHBIMH HaBBIKAMH BBINOJIHEHUS MPOdeccHo-
HaJIbHBIX 3a7a4. bpICTpPO M KaUECTBEHHO BBINIOIHACT 3a/1aHUs, MHOTAA JOIyCKas He-
3HAYMUTENbHBIE OTPELTHOCTH;

BBICOKMI YpOBEHb: BJIAQJICET YBEPEHHBIMU HABBIKAMHU BBIMIOJHEHUS MPOdecCHOHaAb-
HBIX 337]a4. BBICTpO M KayeCTBEHHO BBINOJHAET 3aJaHusl, IPU HEOOXOAUMOCTH Jie-
MOHCTPHUPYSI TBOPUECKUN MOAXO/I.

Obobwennas oyenxka cpopmuposanHocmu KomnemeHyuil
HYJICBOM ypOBEHB: Ha HYJEBOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISAIONIME; OJHA
WU JIBE 13 TPEX, OCTANIbHBIC — Ha 00JIee BHICOKOM YPOBHE;
MUHHMAaJbHBIN YPOBEHb: HA MHHUMAJILHOM YPOBHE C(DOPMHUPOBAHBI: BCE COCTABIISIO-
IIMe; OJTHA WM JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIee BHICOKOM YPOBHE;
- TIOPOTOBBIN YPOBEHB: Ha TIOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIONINE; OJ1-
Ha WJIK JBE U3 TPEX, OCTaJIbHbIE — Ha 00Jiee BHICOKOM YPOBHE;
- CpeIHUN YpOBEHBb: Ha CPEHEM YpPOBHE C(POPMHUpPOBAHBI: BCE COCTABIISIOIIUE; OJHA
WJIU JIBE U3 TPEX, OCTaIbHBIE — HAa 00JIee BHICOKOM YPOBHE;
- MPOJABUHYTHIN YPOBEHb: Ha MPOJBUHYTOM YPOBHE C(HOPMUPOBAHBI: BCE COCTABIISIO-
1IMe€; OJIHA WU ABE U3 TPEX, OCTAIbHBIE — HA BBICOKOM YPOBHE;
- BBICOKHUU YPOBEHb: Ha BHICOKOM YPOBHE C(HOpMHUPOBAHBI BCE COCTABJISIONINE KOMIIE-
TCHIIUH.
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4.2 Boripocel K 3K3aMeHY U MPUMeP IK3aMEeHAIMOHHOI0 Ouiiera

Bonpocel k 3xk3aMeHy:

1. ConeprkaHue M 3aa4uu Kypca, ero 3HaueHHe, CBSI3b C APYTUMH AUCLUUTLIH-
HaMH.

2.  3amayu MaTEeMaTUYECKOTO MOJCITUPOBAHHS.

3.  Krnaccudukamus MeTo10B MAaTEMaTUIECKOTO MOCIMPOBAHUS.

4, OO0111ast mOCTaHOBKA 33a4d MaTEMAaTHYECKOT0 MOJEIUPOBAHUS CHCTEM.

5. OCHOBHBIE THITBI MOJENIEH B TEOPUU MATEMATUYECKOTO MOAEIUPOBAHUS
CHCTEM.

6.  Mogaenu 1 ONMCaHUs HETIPEPHIBHBIX CHCTEM.

7. JIuneiinplie nudPpepeHnrantbHbe ypaBHEHUS.

8. [lepenatounbie PyHKIUU.

9.  Mogenb B IPOCTPaHCTBE MTAPaAMETPOB COCTOSIHUSL.

10. Mogenu quis omMCaHUS TUCKPETHBIX CHCTEM.

11. JluneitHbIC pa3HOCTHBIE YpaBHEHUS.

12.  JluckpeTHbie nepeaaTouHble PyHKIUU.

13. JluckpeTHas MOJielib B MPOCTPAHCTBE MapaMETPOB COCTOSIHUS.

14, Mopenu 11 ONTMCaHUS HEJITUHEHHBIX CUCTEM.

15. CroxacTrmueckue MOJCIIH.

16. OcHOBHBIE THUIIBI CUTHAJIOB.

17. Metoapl MaTeMaTUYECKOTO MOJICIUPOBAHUS THUIIOBBIX 3BEHBEB MO UX Bpe-
MEHHBIM U YaCTOTHBIM XapaKTEPUCTUKAM.

18. Maremarnueckast 00pab0OTKa TUHAMUYECKUX XapAKTEPUCTHUK CHCTEM.

19. HaxoxaeHue mapamMeTpoB MOJEIH alepHOIUIECKOTO 3BEHA |-ro mopsaka
110 BPEMEHHBIM XapaKTEPUCTHUKAM.

20. MareMaTtrdeckoe MOJICIIMPOBAHUE CUCTEM B BHJIC allepUOIUUYCCKUX 3BCHb-
eB Il-ro mopsaxka.

21. Wnentuduxarnus moneneit B BUlie MepeaTOUHON (PYHKIIUU KoJIeOaTeIbHO-
ro 3BeHa [I-ro nopsaka no BpeMEHHBIM XapaKTEPUCTUKAM.

22. OcobeHHOCTH MICHTH(UKAIIMA MOJCIICH B BHJIC TUIOBBIX JUHAMHYCCKUX
3BEHBEB M0 YaCTOTHBIM XapaKTEPUCTUKAM.

23. MeToanka HaXOXKJIESHUSI MaTeMaTUYECKUX MOJIeJIed B BHUJE NepeaaTOUYHON
(GyHKUIMU 110 KPUBBIM pa3roHa (Meton miomaaei, metoq Cumoro).

24. TlocraHoBKa 3a1ayH.

25. IlocnenoBarenbHOCTH pacuera KOAGOUIIMEHTOB MOJENIEH.

26. Meroanka HaxOXIEHHS MaTeMaTHUYeCKuX Mojeieid o0bekToB [II-ro mo-
pAZIKa IO UX BPEMEHHBIM XapaKTEPUCTUKAM.

27. Twunel moneneii. Mojens IepBOro THIIA.

28. MeToauka HaxOXKICHUS MaTeMaTHYeCKUX mojenei cucrem III-ro mopsaka
[0 UX BPEMEHHBIM XapakTepucTrukaMm. Mojenas Broporo tumna. Mojenb TpeThero TUa.

29. Meroapl HAXO0XIEHUSI MaTEMAaTHYECKUX MOJENEH JIMHEWHBIX AWHAMHYE-
CKHX CHCTEM.

30. VYcnoBus uaeHTUPUIUPYEMOCTH JTUHEHHBIX TUHAMUYECKUX CUCTEM.
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31. Omnpenenenue BeCOBOM (PyHKIINU U3 YPaBHEHUS CBEPTKHU.

32. OileHMBaHUE BECOBOM (PYHKIMU MO METOYy HAMMEHBIINX KBAJAPATOB IS
CUCTEMBI C OJJHUM BXOJIOM U OJHUM BBIXOJIOM.

33. PerpeccuoHHBI METOJI MATEMATHUYECKOTO MOJICIIUPOBAHUS IMHEHHBIX CHUC-
TeM (MEeTO/l HAUMEHBIIIUX KBAaIPaTOB).

34. PerpeccuoHHBIM METOJl MATEMATHUYECKOTO MOICIMPOBAHUS JIUHEUHBIX CHUC-
TE€M, OCHOBAaHHBI Ha PErPEeCCHOHHBIX MPOIEAYypax C MCIOJIb30BAHMEM METOJa Hau-
MEHBIINX KBaPATOB.

35. I'pagMeHTHBIE METOABI MATEMAaTUYECKOTO MOCIMPOBAHUSA HETUHEHHBIX
CHCTEM.

36. IIporpaMMmbl aHanmu3a LEIOCTHOCTH CUTHAJIOB M DJIEKTPOMAarHUTHON CO-
BMECTUMOCTH.

37. ANropuTM BBIUMCICHUU.

38. PekyppeHTHOE OlIeHHBaHHE MapaMeTpPOB MO METOy HAaMMEHBIINX KBajJpa-
TOB.

39. MeToapl MaTEMaTHYECKOTO MOJEIMPOBAHUS CTATHUECKUX XapaKTEPUCTHK
CHUCTEM.

40. WpenTuduKanus CTAaTUYECKUX XapaKTEPUCTUK OJTHOBXOJOBBIX OOBEKTOB.

41. Wpentuduxanus CTAaTUYECKUX XapaKTEPUCTUK MHOTOBXO/I0BBIX OOBEKTOB.

42. OueHka aJieKBaTHOCTU CTaTUCTUYECKUX MOJEIIEH.

43. MeToapl MaTeMaTHYECKOTO MOJICTHUPOBAHUS TUHAMUYECKUX CUCTEM U MO-
JIeNIeH CITy4ailHbIX CUTHAJIOB.

44, Mojaenu 00BEKTOB YNPABICHUS B TUCKPETHON (hOpMe MpPeCTABICHUS.

45. MaremaTHueckoe MOJEIMPOBAHHE NTAPaAMETPOB TUCKPETHBIX MOJICIICH.

46. OO6mas mocTaHOBKA 33aJa4M HICHTU(PUKALIMN MTapaMeTPOB AUCKPETHBIX MO-
JEeTen.

47. PexyppeHTHbIN METOJ] HAMMEHBIINX KBAJAPATOB IJIsl MJICHTU(DHUKAIIUKA MO-
neneut nuckpetHoix 00bexToB (PMHK).

48. Metonuka uneHtudukanuu GUILTpa MOMEXH PEATbHON MOJETU JUCKPET-
HOTO OOBEKTA.

49.  OO000mIeHHBIN PEKYPPEHTHBIN MeTo T HauMeHbIuX kBaapaToB (OPMHK).

50. Merox croxactuueckoit anmpokcumarnuu (MCA).

51. Meroasl NOBBINIEHUS YUCICHHON YCTOMYMBOCTU PEKYPPEHTHBIX AJITOPUT-
MOB UJICHTU(UKAIIUH.

52. Oo6o6maronue xapakrepuctuku PMHK unentudukanum 1TUCKpETHBIX MO-
JEJICH.

53. Maremaruueckoe MOJETHPOBaHHUE U UACHTU(DUKAIHS B 3aMKHYTOM KOHTY-
pe. OcobeHHOCTH OnepaTHBHONW MACHTU(UKAIIMKA JUCKPETHBIX MOJENEH B 3aMKHYTOM
KOHTYPE.

54. Ilpsmas uneHTuuKalnys NapaMeTpoB 0ObEKTa B 3aMKHYTOM KOHTYpE.

55. MHpentuduxanuss B 3aMKHYTOM KOHTYpE NMpHU BHEIIHUX BO3MYILICHHUSIX Ha
BBIXO/I€ PETYJIATOPA.

56. Cucrema peryaupoBaHus C MOACTPOUKON MapaMeTpoB.

S7.  ANropuTMBI YIIPABIEHUS JUCKPETHBIX CUCTEM U UX MOJCTPOMKA.

58. Pemenue 3amaun mapaMeTprUuecKON HAaCTPOUKH alepUOAUYECKOTO PETyIIs-
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TOpa IyTEM allpPOKCUMALIUH.

59. OmnpeneneHne MaTeMaTUHYECKON MOJIENTM CUCTEMBI IO €€ YaCTOTHBIM Xapak-
TEPUCTUKAM.

60. Meroasl onpeneneHUs MaTEMaTHYECKON MOJIENIM CUCTEMBI MO €€ YacToT-
HBIM XapaKTEpUCTUKAM

IIpumep 3K3aMeHANMOHHOT0 OUJIeTA:

T'OYBIIO «JJOHEIKU HALITMOHAJILHBI TEXHUYECKHI YHUBEPCUTET»
[TporpamMmMa OArOTOBKU: MarucTparypa
Hamnpasnenune noarorosku: 11.04.04 «OnekTpoHHKa U HAHOZJIEKTPOHUKA»
Hanpasnennocts (npouis): [IpombliieHHas 31eKTpOHUKa
Cemectp: 3
VYuebHas aucuuIuinHa: MatemMaTuieckue MoAeau UHHOPMAIIMOHHBIX CUCTEM

BUJIET Ne 9

1. OOmias nmocTaHoBKa 3a/1a4ll MATEMAaTUYECKOTO MOJICTTUPOBAHUS CUCTEM.

FpaIII/IGHTHI)IG MCTOAbI MAaTEMATUUCCKOTO MOACITIUPOBAHUA HEJIMHEUHEBIX CUCTEM.

3. Ilpaktuueckoe 3amanue (C UCMOJIB30BAaHUEM KOMIIBIOTEPHON TEXHUKH, BBIIAET MpenoaBa-
TEJb).

N

YTBepkJIeHO Ha 3aceqaHuM Kaeapbl « IIEKTPOHHAS TEXHUKAY,
nporokoni Ne or . 20 T
3aB. kadenpoit Kyznenos JI.H. DK3aMeHaTop Bopucos A.A.

KPUTEPUU
OLICHUBAHUA IK3aAMEHALMOHHON padoThI
1o JTucuUIuinHe «MaTtemaTuieckue Moiesu HH(HOPMAIMOHHBIX CUCTEM
TUTsl O0yJaroImmxcs 1mo HanpapieHuro noarotoBku 11.04.04 «DnexkTpoHMKa U HAHODJIEK-
Tponuka» (HampasneHHocTs (mpoduis) - «I IpoMbllIeHHAs 3IEKTPOHUKAY )

DK3aMeH MPOBOAMUTCS MUCHMEHHO 110 OmieTaMm. buser coaepKuT 2 TeopeTuIecKux
BOIPOCA W MpaKkTUuecKoe 3aganue. [Ipu HeoOX0AMMOCTH OTBEUAOIINNA JOHKEH COMPO-
BOJIUTH 3aJjaHUE MOSICHSIONIEH CXeMOU (PUCYHKOM).

Bormpockl 0XBaThIBaIOT TEOPETUUYECKYIO YacTh Kypca, a TaKkke TpeOyroT JEMOHCT-
paIuu IpakTUIECKUX HABBIKOB, TIOJYUYCHHBIX CTYJEHTOM B X0J1€ TAOOPATOPHBIX PadoT.

[IpaBUIBHBIN OTBET HA BOIMPOC OLIEHUBACTCS B MATHAAIATH OAJJIOB, BHITIOJIHCHUE
MPAKTUYECKOTO 3aJaHus OLICHUBACTCS B IIECTHAANATH OAJIIOB. ECM OTBET HE MOJTHBIN,
TO OH OIICHHWBAETCS B MATH 0autoB. [Ipy OTCYTCTBMM MpPaBHIIBHOTO OTBETA Ha TOCTaB-
JICHHBIN BOMPOC 00ydaronuiics nojiydaeT HoJib 0amioB. [loayueHHble OBl 32 OTBETHI
Ha BOMPOCHI OWjieTa CYMMHUPYIOTCSI M ¢ YIETOM Pe3yJIbTaTOB TEKYIIEro KOHTPOJIS pado-
ThI CTYJICHTa BBIBOJAUTCS UTOTOBas oleHka 1o 100-0auibHOM 1IKae.

[Tonyyennast onenka no 100-6aibHON HIKajge OompenessieT OLEHKY MO0 rocyaap-
CTBEHHOM mikaie u mkaie ESTS.
4.3 Kputepuu oueHNBaHUs
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OneHuBaHWe YPOBHSI OCBOEHHUSI CTYACHTOM Y4Ye€OHOro MaTepualia JTHUCUUILTAHBI
«MaremaTtnueckue MoAeId HHPOPMAIIMOHHBIX CUCTEM) MPOU3BOJIUTCS B X0JI€ TEKYIIIE-
ro KOHTPOJISL C MPOMEKYTOUYHON aTTECTALIMEN U CEMECTPOBOTO SK3aMEHa.

Texkymuii KOHTPOJb 3HAHHWK CTYJACHTOB OYHOM W 3a04HOM ¢GopM 0O0yudeHHS
OCYUIECTBIISIETCS IO pe3yJIbTaTaM J1abopaTOPHBIX padbOT U MO pe3ybTaTaM BBITTOTHEHUS
WHJMBUAYAIBHOTO 3aJJaHUS.

BrimmotHeHHE Ta00paTOPHBIX PadOT ¢ 3alUTON OTYETA, BBHITOJTHCHUE MHIANBUIY-
QTBHOTO 3aJIaHUSI, TIPEAYCMOTPEHHBIX paboyell MporpaMMON NHUCIMIUIAHEI, SBIISCTCS
HEOOXOMMBIM YCIIOBHEM JIOMyCKa CTY/IEHTA K SK3aMEHY.

Pacnipenenenne 0amioB TEKYIIETO KOHTPOJsSI pabOTHl CTyIE€HTA Ha MPOTSHKEHUU
ceMecTpa MpuBeIeHO B Tabuiie 1.

Ta6nuna 1 — Pacipenenenune 6aJ10B TEKyIero KOHTPOJIS

dopma KOHTPOJIs Bo3MoxxHOE KOIUYECTBO [Ipumeuanue
0aJ10B
Jli1ig ctyneHToB 04HOM (OopMBI 00yUEeHHUS
Otuét no nabopatop- 2-4 3aaHue BBINOJIHEHO IPAaBUIIBHO, PELLICHUS
HOM1 paboTe 000CHOBaHBI, IPUBEJICH aHAIN3 OJYyYEHHOTO
pe3ynbprara
1-2 3aaHue BBHIMOJIHEHO B IIEJIOM ITPABUIIBHO,

peleHusl He Bceria 000CHOBaHbI, BO3HUKIH
TPYJHOCTU B OOBSICHEHUH MOTYYEHHBIX pe-

3yJIBTaTOB
MaxkcumanbHO BO3- 32
MOYKHOE
BrinonHenue MHIMBU- 12-22 ITpu BBINIOJIHEHUY 3a7jaHUsI IPUHSATHI ITpa-
IYaJIbHOTO 3aJJaHHsI BUJIbHBIE ITPOEKTHBIE PEIICHUs, U3JI0KEHHE

Marepuala apryMeHTUPOBAaHHOE, MTOCTIeI0Ba-
TeJIbHOE, paboTa odopmiieHa 0e3 3aMeuaHmi
0-11 3a1aHue BBIMOIHEHO B IIEJIOM MTPaBUIIBLHO, HO
IIPOEKTHBIE peIlIeHNs He Bceraa 000CHOBaHBI,
MMEIOTCS 3aMeYaHusl 10 0(hOPMIICHHIO.

MaxkcumanbHO BO3- 22
MO>KHOE

IIpomMe:kyToUuHasi aTTecTAlMsl BBICTABIICTCS MO Pe3yibTaTaM TEKYIIETO KOH-
TPOJISE OCBOCHUS TUCIMILIMHEI 33 TIEPBYIO TIOJIOBUHY CEMECTpA.

dopma MpOBEACHNUS CEMECTPOBOI0 3K3aMeHa — MHUCHMEHHAas. JK3aMEHAI[MOH-
HBIM OMJIET BKJTFOYACT B ce0s 3 TeopeTHYecKux Borpoca. [Ipu oreHnBaHum CTyJeHTa Ha
sK3aMeHEe TIPEToIaBaTeIb PYKOBOICTBYETCS KPUTESPUSAMHU, IPUBEACHHBIME B TaOIHIIE 2.

MaxkcrnManabHOE KOJIMYeCTBO OAJIOB 32 OTBET HAa BOMPOC SK3aMEHAIIMOHHOTO OH-
JieTa 3aCUUTHIBACTCS CTYICHTY B ClIydae, €CJIM OTBET MOATBEPKIACT BJIAJICHUE CTYJICH-
TOM 3HAHUSMH B TIOJIHOM 00BEMe yueOHOUM MporpaMMbl, MaTepuall U3JI0KEH B JIOTHYE-
CKOHM TIOCIIEIOBATEIHFHOCTH C BBIJICIICHHEM TJIaBHOTO, COJIEPKUT TOYHBIE (POPMYIUPOB-
KM, COMPOBOXKJIACTCSA WLTIOCTPUPYIOIMUMH CXeMaMu U PUCYHKaMH (TIpu HEOOXOIMMO-
CTH).

B ciydae, ecnii 0TBET Ha BOIIPOC HE B TIOJIHOM MEpE OTBEYAET NMPUBEICHHBIM Tpe-
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60BaHI/I$IM, CTYACHTY 3aCUMUTBIBACTCA MCHBIICC KOJIMYCCTBO 0ajI0B. HpI/I OTCYTCTBUU
IMPaBUJIBHOI'O OTBCTA HA IIOCTaBJICHHBIN BOIIPpOC CTYACHT I10JIY4aCT 0 6anoB.

Tabnuna 2 — Pacnipenenenue 0amuioB 0 CEMECTPOBOMY PK3aMEHY

dopmMa KOHTPOJIA MakcumansHO
BO3MOXHOE KOJMUYECTBO OaJJIOB
OtBeT Ha BOIIPOCHI 3K3aMEHa- Bonpoc 1 15
LIUOHHOTO Omiera BOIPOC 2 15
NPAaKTUYECKOE 3a/1aHNe 16
NTOI'O: 46

HTorosasi oneHkKa ornpeaesieTcs nmyTeM CyMMHUPOBAHUS KOJIMYECTBA OaJIOB IO
pe3yabTaTaM TEKYIIEro KOHTPOJISI M KOJUYECTBA OAJIIOB MO pe3ybTaTaM CEMECTPOBOTO
sKk3amMeHa. MaKCMMAaJIbHO BO3MOKHOE Kotu4ecTBO 0auioB — 100.

[Tonyuennas onenka no 100-0a/mibHOM IIKajge OMpeaAesieT OIEHKY MO rocyaap-
cTBeHHOM mikaie u mkaie ECTS:

Cymma 6amioB Oruenka O1enka
no 100-0anpHOM HIKane no mkane ECTS 110 FOCY/IapCTBEHHON LIKase
90-100 A OTtnuuHO
80-89 B x
75-79 C opotio
70-74 D v
60-69 E JIOBJIETBOPUTEITHHO
35-59 F He
0-34 =) YIIOBJICTBOPUTEIHHO

* — ¢ 00s3aTEIbLHBIM IMOBTOPHBIM N3YUCHUCM NUCHHUILINHBI.

4.4 Tlpumep TeKylIero onpoca Ha JeKUHUAX U J1a00paTOpHbIX padoTax

Ha npumepe temsbl «PerpeccCuoHHbIM METOI MATEMAaTUYECKOTO MOJAECITUPOBAHMS
JIMHEVHBIX CUCTEM:

1. PerpeccuoHHBIN METOI MATEMAaTUYECKOTO MOJIEIIMPOBAHUS JIMHEUHBIX CHC-
TeM (METOJl HAMMEHBIINX KBaJpPaTOB).
2. PerpeccuoHHbBI METOI MAaTEMAaTUYECKOTO MOJIEIIMPOBAHUS JIMHEUHBIX CHC-

TEM, OCHOBAHHBLIA Ha PETPECCUOHHBIX IIponcaypax C HMCIIOJIb30BAHHUCM MCTOJAa Hau-
MCHBIIMUX KBaJApPaTOB.

3. ['panueHTHBIE METOABI MAaTEMAaTUYECKOTO MOJCIUPOBAHUS HEJIMHEHHBIX
CUCTEM.

4, [IporpamMmbl aHaIM3a IEJIOCTHOCTH CUTHAJIOB W DJIEKTPOMArHUTHOM CO-
BMECTHUMOCTH.

d. AJITOPUTM BBIYHCIICHUIA.

6. PekyppeHTHOE OlleHHBaHKE MapaMEeTPOB M0 METOAY HaUMEHBIIUX KBaJpa-
TOB.

1. Metoasl MaTEMaTUYECKOTO MOJECIMPOBAHUSI CTATUYECKUX XaAPaKTEPUCTHUK

CHCTCM.
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8. WNnentuduxaius cTaTHYecKuX XapakKTePUCTHK OJHOBXOI0BBIX OOBEKTOB.

9.  UneHtudukanus cTaTHYECKUX XapaKTEPUCTUK MHOTOBXOJOBBIX OOBEKTOB.

10. OueHka aieKBaTHOCTH CTATUCTUYECKUX MOJIETIEH.

OTBeTHl Ha BOIIPOCHI BXOJHOI'O KOHTPOJISI YUUTHIBAKOTCS MPENOJABATEIEM B pe-
3yJIbTaTax TEKYIIEro KOHTPOJIS pabOTHI CTYIEHTA.

4.5 KypcoBoe npoekTupoBaHue

KypcoBoe npoektupoBaHue y4eOHbIM IJIAHOM HE MPEyCMOTPEHO.

5 PEKOMEHAYEMAS JIUTEPATYPA
I OcHoBHast tuTepaTrypa

1. MaremaTtrdeckoe MOJCITHPOBAHNE AIEKTPHICCKUX CHCTEM U WX DJIEMCHTOB.
VYyebnoe nocodue (kuura), JIsikun A.B., 2013, HoBocubupckuii rocynapcTeH-
HBIN TeXHUUECKUH yHUBepcuTeT. http://www.iprbookshop.ru/45384.html — Pe-
YKUM JIOCTYIA: JJIsl aBTOPU3HP. TIOJIb30BaTEIEH.

2. MaTtemaTu4ecKkoe MOJICTUPOBAHKUE CUCTEM. Y deOHOe rmocoOre (KHUTa), 3apHUKOB-
ckas H.B., 2014, Tomckuii rocy1apCTBEHHbBII YHUBEPCUTET CUCTEM yIIPABICHUS
U paguodsiektponuku. http://www.iprbookshop.ru/72124.html — Pexxum gocty-
na: JJisi aBTOPU3HP. TOJIb30BATENEH.

II JonoiHuTebHAS JMTEpaTypa

3. W3ydeHue 31eMEHTOB U TEXHOJOTUH TPUMEHEHUS TIOICUCTEMBI MOICTUPOBAHMS
nuHamudeckux nporeccoB SIMULINK (MATLAB R2014b). [Ipaktukym No
21(6) (kaura), 2015, MOCKOBCKHI TEXHUYECKUI YHUBEPCUTET CBSI3U M HH(POpMa-
tuku. http://www.iprbookshop.ru/63323.html — Pexxum noctyma: aj1st aBTOpH-
3UP. TTOJb30BATEIICH.

4. MopaenupoBaHue JIEKTPOTEXHUUYECKUX CUCTEM. YdeOHoe nocodue (kHura), I'y-
posa E.I'., 2014, HoBocuOupckuii rocyJapcTBEHHBIN TEXHUYECKU YHUBEPCUTET.
http://www.iprbookshop.ru/44966.html — Pexxum mocTyma: ajis aBTOpU3HpP.
II0JIb30BAaTEIIEH.

6 YYEBHO-METOANYECKOE OBECIIEYEHHUE JUCIUIIJINHBI


http://www.iprbookshop.ru/45384.html
http://www.iprbookshop.ru/72124.html
http://www.iprbookshop.ru/63323.html
http://www.iprbookshop.ru/44966.html
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Y4eOHO-MeTOAMYECKUE U31aHMs], paspadoTannbie B JJonHTY:

5. Meroauueckrue peKOMEHJIalMK K BBITOJIHEHHUIO JAOOPAaTOPHBIX padOT MO AMC-
HUIUIMHE «MaTemMaTH4ecKkoe MOICIMPOBAHUE YCTPOMCTB U CUCTEM» [ DJIEKTPOHHBIN pe-
cypc]: g oOyyaromuxcs o HarpapiieHHto moarotoBku 11.04.04 «DQnekTpoHuka u Ha-
HO3JICKTPOHUKA» Maructepckoi mporpammbl «lIpombliiuienHas snektponuka» / ['O-
YBIIO "JJOHHTYVY", Kadbenpa «2Onexrpornas texuuka» - Jlonenk: TOYBIIO "JIOH-
HTVY", 2020. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader. (JocTtyn uepe3 auaHbIi
KaOWHET CTy/ICHTA)

6. Meronuueckre peKOMEHJIAlMKA K BBITOJHEHUIO CAMOCTOATEIBHON paboThl 1O
JucHuIUIMHe «MaTeMaTH4ecKoe MOJEIMPOBAHUE YCTPOUCTB U CUCTEMY [ DIEKTPOHHBIN
pecypc]: s oOyyaromuxcs 1Mo HampapieHuo noaroToBku 11.04.04 «DnekTpoHHKaA U
HAHOAJIEKTPOHUKA» MarucTepckoi mporpammsel «lIpomeblniennas anexktponuka» / 'O-
YBIIO "JOHHTY", Kadenpa «9nexrponnas texuuka» - onenk: 'OYBIIO "JIOH-
HTVY", 2020. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader. (JlocTym uepe3 muaHbIN
KaOWHET CTYy/ICHTA)

7. Meroanueckue peKOMEHAAIMHN K BBIITOJHEHUIO WHIUBUYAIIBHOTO 3aJaHUs 110
IUCHUIUIMHE «MaTteMaTH4eckoe MOJECIMPOBAHUE YCTPOMCTB U CUCTEM» [ DIIEKTPOHHBIN
pecypc]: aisi oOyyaromuxcs Mo HarnpapjieHuto noarotoBku 11.04.04 «DnekTpoHuka u
HAHOXJIEKTPOHUKA» MarucTepckoil nmporpaMmsl «lIpomeliienHas 3nekTponukay / 1'O-
VYBIIO "IOHHTY", Kadenpa «Dnekrponnas texuuka» - Joneuk: 'OYBIIO "JIOH-
HTVY", 2020. - 1 ¢aiin. - Cuctem. TpeboBanusi: Acrobat Reader. (JJocTyn uepe3 nuuHbIn
KaOWHET CTyJICHTA)

JJIeKTPOHHO-UH(OPMALMOHHBbIE PECYPCHI
OBC JOHHTY - http://donntu.ru/library .
9BC IPR SMART - http://www.iprbookshop.ru.

7 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHEYEHHUE AUCHUIIJINHBI

7.1 JleKnHOHHBIE 3AHATHSA:

JlexunonHnas ayautopus Ne 8.807, yueOHbli KopIiyC 8, JUIsl IPOBEACHUS 3aHITHIMA
JICKIIMOHHOTO THUIIA, TPYIIIOBBIX U HHIUBUIYATHHBIX KOHCYJIBTAINH, TEKYIIETO KOHTPO-
7S ¥ IPOMEXKYTOUHOM arrectanmu. Creruanu3upoBaHHas MeOelb: T0CKa ayJAuTOpHas,
napThl, JIEMOHCTPAIIMOHHbBIE CTEHbl. MynbTUMEIUN-HOE 00O0pYy/IOBaHUE: CTAI[MOHAP-
HBIM KoMmmbIoTep Ha 0aze Penttium4-2.8 — 1 mit., MmynsTUMenuiinbIi npoek-top Epson,
skpad. Konaummonep «Hualingy — 2 mT. CucteMHoe oOecniedeHue: oreparuoHHas
cucrema  Windows XP  Professional x86/64  (akamemmdeckas — JIUIICH3US
DreamSparkPremium); OpenOffice 2.0.3 (oOmectBennas aunenszus MPL 2.0); Google
Slides (OecmuiatHas Bepcus); Mozilla Firefox (o6mectBennas aunensuss MPL 2.0).

7.2 JlaGopaTopHbIe 3aHATHUSA:


http://donntu.ru/library
http://www.iprbookshop.ru/
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Komnsrorepubiii kitace Ne§.812, yueOHblil Kopiiyc 8, I NPOBEACHUS 3aHATUN
JICKIIUOHHOTO ¥ JIA0OPAaTOPHOTO THUIIA, BHIMOJHEHHWE KYPCOBBIX pabOT (C BO3MOXKHO-
CTBIO MOAKIIOYEHUS K ceTH «HTepHET»), TPYNIOBBIX U WHIUBUIYAIBHBIX KOHCYJb-
Tallii, TEKYIIEro KOHTPOJS M MPOMEXKYTOUHOH arrectanuu. Crienuanu3upoBaHHAs
MeOeNb: JOCKa ayAuTOpHAas, CTONbBI, CTYNbs, JEMOHCTpAIlMOHHBIe CTeHAbl. O0opymo-
BaHue: KommbioTephl Pentium4-2.6 — 9 mmr.; Celeron-2,6, npuntep Canon -—
lmr.CucteMHoe obecrieuenue: omneparmonHas cuctema Windows XP Professional
x86/64 (akagemuueckas munien3us DreamSparkPremium); OpenOffice 2.0.3 (o6Gmre-
cteennas juneH3uss MPL 2.0); Google Slides (6ecrmatnast Bepcus); Mozilla Firefox
(obmectBennas ymnen3us MPL 2.0); GNU Octave-6.1.0 (oOmecTBeHHAsI TUIICH3HS ).

7.3 CamocTosiTeJIbHAs padoTa:

[ToMerieHust AJisi CaMOCTOSITEILHOM pabOThl C BO3MOKHOCTBIO MOJKIIOUCHHS K
cetu «MHTepHeT» W oOecreyeHueM JAOCTyNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-
o0pa3oBaTeNbHYyI0 Cpely OpraHM3allid: YUTaJIbHbIE 3ajbl, yueOHble Kopmyca 2, 3, 8
(ayautopust Ne§.602) (koMIbIOTEpHAsI TEXHUKA C BO3MOKHOCTBIO MOJIKJIFOUEHUS K CETU
«WHTepHer» u  oOecredeHMEeM JIOCTyna B JJEKTPOHHYIO  HH(POPMAIIMOHHO-
oOpazoBarensuyto cpeny (QUOC JOHHTY) u »1ekTpoHHO-OMOIMOTEUHYIO CUCTEMY
(OBC IPRbooks), a Takxke BO3MOXKHOCTBIO MHJIMBUYaJbHOTO HEOIPAHWYEHHOIO JI0C-
tyna o0ydaromuxcs B O9bC u DUOC nocpeactsom Wi-Fi ¢ mepcoHanbHBIX MOOUIBHBIX
ycTtpoicTB. CructeMHOe obecrniedueHue: oneparnronHas cucrema Microsoft Windows 7
(akamemuueckast ymieH3us, OpenOffice 2.0.3 (oOmectBennas nuneHzus MPL 2.0),
Mozilla Firefox (o6mectBennas nuneHzuss MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o6mectBennas nuuensust GNU).



