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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

KOMI[I)IOTepHOe MOACJIUPOBAHUC JJICKTPONIPUBOA0B

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.02 DnexTposHEpreTHKa 1 MIEKTPOTEXHUKA
[Tpodums DJIEKTPONPUBOA M aBTOMATHKA
Keamuduxanus Bakanasp
®dopma o0ydeHHst o4Has
OO0mast TpyI0EMKOCTh 8 3ET
YacoB 1o yueOHOMY ITaHy 288 @DopMBI KOHTPOJIL B CEMECTPAX:
B TOM 4HCIIE: JK3aMeH 6
ayJIUTOPHBIE 3AHATUSL 105 3auer 5
camocCTosATeNNbHas paboTa 156
4acoB Ha KOHTPOJIb 27

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 CeMeCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 5@3.1) 6(3.2)
Kypce>) Hroro
Henens 19 11
Bun zanaruii vion | pn | vio | pom | vim | Pon

Jlexmm 17 (17 |18 |18 [35 |35
JlabopaTopHsbie 17 |17 |18 |18 |35 |35
IIpakrudeckue 17 (17 |18 |18 |35 |35
B ToMm uncie uHT. 23 (23 |23 |23
Uroro ayn. 51 |51 (54 |54 105105
KonraxtHas padoTa 51 |51 |54 |54 |105 (105
Cawm. pabota 93 [93 |63 |63 |156|156
Yacel Ha KOHTPOJIb 27 127 |27 |27
HUrtoro 144 | 144 | 144 | 144 | 288 | 288
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K.n.H., 3a8.kag., Masxcupuna P.E.

Pabouas nmporpamma
KomnbroTepHoe MoaeIMpOBaHHe 3JIEKTPONPHBOI0B

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.02 DnekTposHepreTuka u 3IeKTpoTeXHUKa (puka3 Munobpuayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.02 DnexTposHepreTrka u 31eKTpoTrexHuka, 13.03.02 25 Dnexrposneprernka u anexrporexHuka [IpOIMuA.plx
DJEKTPONPUBOJ U aBTOMATHKA, YTBEpkKAeHHOro YueHbM coBeToM @T'AOY BO HUTY "MUCuC" B coctaBe cCOOTBETCTBYIOLIEH
OIIOII BO 24.12.2024, npotoko:n Ne 58

VYrBepxnena B coctase OIIOIT BO:

13.03.02 DneKTposHepreTuka 1 3IeKTPOTEXHUKA, DIEKTPOIPHBOA M aBTOMATHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MUCuC" 24.12.2024, nporoko:n Ne 58

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadeapa ssiexTpodHepreTuxu u 3aekrporexuuku (HoBorpounkuii puiauasn)

IIporoxon ot 12.03.2025 1., Ne3

PyxoBoauTens noapasaeneHus J0LEHT, K.1.H. Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Llenp AMCIMIUIMHBL: N3y9EeHHE METON0B MOJECTUPOBAHMUS, Pa3padOTKa U aHAIN3 MATEMaTHIECKIX MOJIENIeH, OTPasKaroIIUX
CTaTHMYECKUE U JUHAMUYECKUE CBOMCTBA DJIEKTPUYECKUX [IPUBOJIOB.

1.2 | 3agaun: sBisercs npuoOpeTeHne 00yJaroIMMUCI KOMIUIEKca 3HAHUH, YMEHUI U HaBBIKOB MaTeMaTHUCCKOH
(bopManM3anny ¥ KOMIBIOTEPHOTO MOACIMPOBAHYS 3a/1a4 B IIPEAMETHOH 00IacTH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

biok OIT: b1.B.JIB.02

2.1 TpeboBanus k npeuBa]PnTenbnoﬁ NOAroTOBKe 00y4arouerocs:

2.1.1 | Teopus BeposITHOCTEH 1 MaTeMaTH4eCKasi CTATUCTHKA

2.1.2 | ®dusuveckue OCHOBBI AIEKTPOHUKH

2.1.3 | DnexTpuyecKre MallHbI

2.1.4 | MaremaTnka

2.1.5 | Teopernveckre OCHOBBI AMECKTPOTEXHUKU

2.1.6 | dusuka

2.1.7 |HWudopmaruka

2.1.8 | AmanuTHueckas TeOMETpHUs U BEKTOpHAs anrebpa

2.2 JAucunnimHbl (MOIy/IH) U PAKTHKH, IS KOTOPBIX 0CBOCHHME JAHHON AUCHMIIJIMHBI (MOAY/Is) HE00X0AUMO KaK
npeauIecTBYOLIEE:

2.2.1 |MeHemxMeHT 0€30MaCHOCTH TPYAA U 3I0POBHS

2.2.2 |Hayuno-nccienoBarensckast paboTa

2.2.3 |IloaroroBka K MpoIEAype 3aIIUTHI U 3aIIUTa BEITYCKHOW KBATN(HUKAITHOHHON pabOTEI

2.2.4 |IIpepmumuoMHas IpakTHKA

3. PE3YJIbTATBI OBYUYEHUS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMAMH

OIIK-2: Cnioco0eH NpuMeHSITh COOTBETCTBYIOLIHI U3NKO-MaTeMaTHUeCKHIi aNNapaT, MeTOAbl AHAJIN3Aa 1
MO/IeJIHPOBAHNS, TEOPETHYECKOI0 M IKCIIePUMEHTAIBHOIO HCCIIEI0BAHUS, 3HAHNS (YHIAMEHTAILHBIX HAYK MPH PelIeHHN
npogecCHOHANBHBIX 3aa4

3HarTb:

OIIK-2-31 MareMaTH4eCKOE ONMCAHUE TUITOBBIX JIMHEHHBIX 3BEHHEB CHCTEM aBTOMATH3UPOBAHHOTO JIEKTPOIIPUBOAA

ITIK-1: CniocoGeH nNpoBOAMTH HAYYHbIE HCCIEA0BAHUS 00bEKTOB PO eCCHOHAIBLHOM eI TeJbHOCTH

3HaTh:

TIK-1-31 cnienuduky nccnenoBaHuii B 06JaCTH dJIEKTPOIHEPTETUKE U AIEKTPOTEXHHUKE

OIIK-3: Cnoco06en ocyniecTBJIsITH MOJAETUPOBAHUE, AHAJIN3 U IKCIIEPUMEHTHI B LEJIsIX MPOBeAeHUs 1eTATbHOTO
HCCJIeIOBAHNS JJIS1 PellieHUs 32124 B MpodeccHoOHAIbHOH 00,1aCTH, HCMOJIb30BATH METOIbI AHAJIN3Aa H MOeTMPOBAHUS
JJIEKTPUYECKHUX Lieneil U JIeKTPUYEeCKUX MAIMH

3HaThb:

OIIK-3-31 MeToauKH aHaIM3a ¥ SKCIIEPUMEHTAIBHOTO UCCIIEAOBAHUS AIIEKTPOTIPHUBOJIOB

OIIK-1: Cnoco0eH NOHMMATh NPUHUUIILI PA00ThI COBPEMEHHBIX HH()POPMALMOHHBIX TEXHOJIOTHI U UCI0JIb30BaTh UX JJIs
pellieHHs 3a1a4 NPO(eCCHOHATBHOI JesiTeJbHOCTH, Pa3padaThIBaTh AJrOPHTMbI H KOMIBIOTEPHbIE IPOIPAMMBI,
MPUTOIHBIE ISl IPAKTHYECKOro MPHMMEHEHHUsl, 0CYIIeCTBIATH MOMCK, 00padoTKy M aHAJIU3 HH(pOPMaAMK U3 Pa3TMYHBIX
HCTOYHHUKOB

3HaTh:

OIIK-1-31 coBpeMeHHBIE HHPOPMAMOHHBIC TEXHOJIOTHU IPUMEHUTEIBEHO K MOJICITUPOBAHHIO AJICKTPOIIPHBOJIOB

OIIK-3: Cnoco0eH ocylecTBIATh MOAEJIMPOBAHNE, AHAJIM3 H IKCIIEPUMEHTBI B 1IeJISIX IPOBeeHUsI 1eTATbHOIO0
HCCJIeIOBaHNS JIS PellieHUs 3a/1a4 B MpodeccHOHAIbHOMN 00,1aCTH, HCIOJIb30BATH METO/IbI AHAJIU3Aa U MOJeTMPOBAHUS
3JIEKTPHYECKHX Lereli H JIEKTPHYEeCKUX MAIIHH

YMmerb:

OIIK-3-Y1 npoBOANUTH SKCTIEPUMEHTHI O UCCIEAOBAHUIO MIEKTPOMEXAHMUECKUX CHCTEM, BKITIOUAs TOCIIC YOI aHAIN3




OIIK-2: Cnnoco0eH NpuMeHATh COOTBETCTBYIOLIMI GU3MKO-MATEMATHYECKUI annapaT, MeTObl AHAIN3A U
MO/1eJINPOBAHMS, TEOPETHYECKOT0 M IKCIIEPUMEHTAIBLHOI0 HCCIIeI0BAHUS, 3HAHMS (PYHIAMEHTAILHBIX HAYK PH PelieHun
npo(ecCHOHATBHBIX 32124

YMmerb:

OIIK-2-Y1 npuMeHSTh 3HaHUS B 00JacTH (PU3UKO-MaTeMaTHYECKUX HAayK IIPU MOAETHPOBAHUH dIIEKTPOIPHUBOIOB

IK-1: Criocoden MpoBOANTH HAYYHBIE HCCJIETOBAHAA 00HEKTOB MPO(ecCHOHATBLHOI NesITeTbHOCTH

YMmerb:

[K-1-Y'1 npoBoaUTH pa3IW9HbIC BUABI HCCIEIOBAHMI IPUMEHHTEIHFHO K 00BEKTaM AIIEKTPOTEXHUKH

OIIK-1: CnocodeH NOHUMATH NPUHIMNBI PAGOTHI COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHI M HCNOJIb30BATh UX IS
pellenns 3a1a4 npogeccHoOHAIbHOM 1eATeIbHOCTH, pa3padaThIBATh AJITOPUTMBI M KOMIBIOTEPHbIE IPOrPAMMABI,
NPUIoJHbIe 115 NPAKTHYECKOr0 IPUMEeHEeHHs1, OCYLeCTBJIATD MOUCK, 00pad0oTKY U aHAINU3 MH(OPMALMU U3 PA3JIUYHBIX
HCTOYHHUKOB

YMmerb:

OIIK-1-¥Y1 MOZACIUPOBATHb CTPYKTYPHBIC CXEMbI TUITOBBIX JIMHCHHBIX 3BCHBEB CHCTEM ABTOMATHU3HUPOBAHHOT'O SJICKTPOIIPUBOJAA

ITK-1: CniocoGeH nNpoBOAMTH HAYYHbIE HCCIEA0BAHUS 00bEKTOB PO ECCHOHAIBLHOM eI TeJbHOCTH

Baagernb:

[IK-1-B1 cnocobamu Pa3JIMYHBIX HUCTIBITAHUI QJICKTPUYCCKHUX MAIlIUH U 3JIEMCHTOB CUCTEM aBTOMATHKH

OIIK-1: Cnoco6en mnoHMMAaTh MPUHIIANBI PA00THI COBPEMEHHBIX HH()POPMAIMOHHBIX TEXHOJIOTH M UCMOJIB30BATH UX LA
pelueHust 3a1a4 npogeccuoHAIbLHOI TeATeTLHOCTH, Pa3padaThiBaTh AJITOPUTMBI H KOMIbIOTEPHbIE TPOTPAMMBI,
MPUToHbIE A5 MPAKTHYECKOT0 PUMEHEeHHs, OCYLECTBJIATDH MOUCK, 00PAdOTKY U aHAJIU3 HH(OPMAILUH U3 PA3JIHYHBIX
HCTOYHHKOB

Baagern:

OIIK-1-B1 HaBBIKaMH HUCIIOIB30BAHUS IPOrPAMM CTPYKTYPHOTO MOJIEITHPOBAHUS U IPOrpaMMHEIM obecieuenneM MatLab

OIIK-2: Cnioco0eH NpuMeHSITh COOTBETCTBYIOLIHI PU3NKO-MaTeMaTHUECKHIi aNNapaT, MeTOAbl AHAJIN3Aa 1
MO/IeJIHPOBAHNS, TEOPETHYECKOI0 M IKCIIePUMEHTAIBHOIO HCCIIEI0BAHUS, 3HAHNS (YHAAMEHTAILHBIX HAYK MPH PelIeHun
npogecCHOHANBHBIX 3224

Baanernb:

OIIK-2-B1 mMeronukamu pacueTa TUHAMHUKH SJIEKTPOIPUBOIOB

OIIK-3: Cnoco0eH ocylecTBIATh MOAEJIMPOBAHNE, AHAJIM3 H IKCIIEPUMEHTBI B 1IeJISIX IPOBeeHUSI 1eTATbHOIO0
HCCJIeIOBAHNS JISl PellieHUs 3a/1a4 B NpodeccHOHAIbHOM 00.,1aCTH, HCIOJIb30BATH METO/IbI AHAJIU3Aa H MOeTUPOBAHUS
9JIeKTPHYECKHX Lenel 1 31eKTPHIeCKNX MAIIHH

Baagern:

OIIK-3-B1 Bnafers METOAUKAMHU UCCIAECIOBAHUHN PA3IHYHBIX CXEM SJIEKTPOINPUBOIOB C HCIOIb30BaHUEM KOMIBIOTEPHBIX
TEXHOJIOTUI

4. CTPYKTYPA U COOEP)KAHUE

Kon Haumenopanue pa3nenos u | Cemectp | Yacos | @opmupyemble | JIuteparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Paznea 1. Poas
MaTeMaTHYeCKOro
MOJeJIMPOBAHNUSA B
HHKEHEPHOH NMPaKTHKe




1.1 Ponw maremaTnueckoro 6 OIIK-3-31 J1.3 KMI1 P1
MOJICTTUPOBAHUS B TEXHUKE. OIIK-1-31 JI1.4J12.1
CocTosiHUE U TIEPCIIEKTUBBI OIIK-2-31 TIK- JI2.3J12.4
paboT 1o MOJICITHPOBAHHIO 1-31 J2.9
ANEKTPOMEXAHUIECKUX JI2.10J13.1
cucreM.Kimaccuduxanus 21
MaTeMaTH4eCKUX MOJeNei
00bekTOB. OCHOBHEBIE
MIOJIOKEHUS TEOPUU TOI00HSL.

[MoaroroBka
MaTeMaTHYECKOTO OTMCAHHUS
MIPOLIECCOB, MPOTEKAIOLINX B
00BEeKTax MOJICTUPOBAHHSI.
I'pynna napamerpos,
XapaKTEePU3YIOIINX
COCTOSIHHE O0BEKTA, U HX
CBSI3b C MATEMATUICCKOM
Mozenso. /JIex/

1.2 PacueTr qnuHaMHYeCcKuX 6 OIIK-3-V1 JI1.1 KM1 P1
mozeneit. [Toctpoenue u OIIK-3-B1 JI11.4J12.1
aHaJIM3 TMHAMUYECKUX OIIK-1-Y1 J12.4 J12.8
mopexneit. /I1p/ OIIK-1-B1 J2.9

OIIK-2-Y1 JI2.10J13.1
OIIK-2-B1 IIK- €]
1-Y1 IIK-1-Bl

1.3 UccnenoBanue 8 OIIK-3-Y1 J.1 KM1 P1
rnapamMeTpu4ecKkon u OIIK-3-Bl1 JI1.4J12.1
CTPYKTYPHOH HaCTPOMKH OIIK-1-V1 2.4
Mozeneit. Cunres OIIK-1-B1 JI2.10J13.1
MMUTAIMOHHBIX MOJIETICH. OIIK-2-Y1 21
O06paboTKa 1 pe3yIbTaToOB U OIIK-2-B1 IIK-

MpoLeaypa NPUHATHS 1-¥1 IIK-1-B1
pemreHui. /J1a6/

1.4 [Ipencrasienue o 36 OIIK-3-31 JI1.1 KM1 P1
TEXHOJIOTUH YIIPABICHUS U OIIK-3-Y1 JI1.4J12.1
00paboTKH HHPOPMAITHH. OIIK-3-B1 J12.8 J12.9
MojenupoBaHue Kak METOJ OIIK-1-31 JI2.10J13.1
HAY4HOT'O [IO3HAHUA U OIIK-1-Y1 €|
MbiuteHus. /Cp/ OIIK-1-B1

OI1K-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-31 TIK-1-V1
IK-1-B1
Pasnea 2. MoaenupoBaHue
JJIeKTPOMeXaHNYECKUX
cucremM

2.1 MeTtonka MoAETUPOBAHUS 11 OIIK-3-31 J.1 KM1 P1
MEXaTPOHHBIX CHUCTEM, OIIK-1-31 JI1.4J12.1
JIEKTPUUECKUX LieTel, OIIK-2-31 IIK- J12.2 J12.6
ANIEKTPUYECKUX MAIIUH, 1-31 JI2.7 J12.9
HUCTOYHMKOB 3JIEKTPUUECKON JI2.10
SHepruu. Maremarudeckue Ol
MOJIENIN KaOeIbHBIX,

BO3YIIHBIX JTUHUH. /JIek/

2.2 MopenupoBanue 11 OIIK-3-V¥1 JI1.1 KM1 P1
MEXaTPOHHBIX CHUCTEM, OIIK-3-B1 JI1.4J12.2
ANEKTPUIECKUX LIeTeil u OIIK-1-V1 JI2.5 J12.6
ANIEKTPUYECKUX MAIITUH. OIIK-1-B1 JI2.7 J12.9
MopenrpoBaHie HCTOYHUKOB OIIK-2-Y1 JI2.10
JNIEKTPUUECKOH OIIK-2-B1 IIK- 21
sueprun. /IIp/ 1-Y1IIK-1-B1




2.3 HccnenoBanue Mmoaenen 9 OIIK-3-V1 JI1.1 KM1 P1
MEXaTPOHHBIX CUCTEM. OIIK-3-Bl1 JI1.4J12.5
ANIEKTPUYECKUX LIeTIeH, OIIK-1-Y1 JI2.6 J12.7
NIEKTPUUECKUX OIIK-1-B1 JI2.10
ManivH. /J1a6/ OIIK-2-V1 21

OIIK-2-B1 IIK-
1-Y1 IIK-1-B1

2.4 [Ipumeps! 1 ycnoBus 35 OIIK-3-31 JI1.4J12.5 KM1 P1
WCTIOJIb30BaHU OIIK-3-Y1 JI2.6 J12.7
MEXaTPOHHBIX CHUCTEM, OIIK-3-Bl1 JI2.9 J12.10
ANIEKTPUUECKUX LIeTel 1 OIIK-1-31 €]
JIIEKTPUYECKUX MALIUH. OIIK-1-Y1
Henocratku OIIK-1-B1
MopenupoBanus. /Cp/ OIIK-2-31

OIIK-2-V1
OIIK-2-B1 IIK-
1-31 TIK-1-V1
IK-1-B1

Pa3gen 3. IloaroroBka k

KOHTPOJbHBIM

MeponpUsITUAM U

BBINOJIHSEMBIM padoTam

3.1 O0bem yacoB 4 OIIK-1-31 JIL.1J11.2 KMI1
CaMOCTOSATENbHOUW pabOThHI HA OIIK-1-Y1 J1.3
nmoarotoBky k KM /Cp/ OIIK-1-B1 JI1.4J712.1

OIIK-2-31 J12.2J12.3
OIIK-2-VY1 J12.4 J12.5
OIIK-2-B1 JI2.6 J12.7
OIIK-3-31 JI2.8 JI12.9
OIIK-3-V1 JI2.10
OIIK-3-B1 IIK- 21
1-31 TIK-1-V1
TK-1-B1
32 O0BbeM YacoB 18 OIIK-1-31 JI1.1 J11.2 Pl
CaMOCTOSTENBbHOW pabOTHI HA OIIK-1-Y1 J1.3
noarotoBky k BP /Cp/ OIIK-1-B1 JI1.4J712.1
OIIK-2-31 JI2.2J12.3
OIIK-2-V1 J12.4 J12.5
OIIK-2-B1 J12.6 712.7
OIIK-3-31 JI2.8 J12.9
OIIK-3-V1 J12.10J13.1
OIIK-3-B1 IIK- J3.2
1-31 TIK-1-V1 €]
[IK-1-B1

Paznen 4. MoaenupoBaHue

CUCTeM YIpaBJieHHUsI

3JIeKTPONPHBOAOB

4.1 MopenupoBaHue peneiHo- 12 OIIK-3-31 JI1.2 KM2 P2
KOHTaKTOPHBIX CXEM OIIK-1-31 JI1.3J12.8
YIpaBJieHUS OIIK-2-31 TIK- | JI2.9 JI2.10
JIIEKTPOIPUBOJAMH. 1-31 €|
MopenupoBanue
ANIEKTPOTIPHUBOIOB

MOCTOSTHHOTO TOKA Ha
TUPUCTOPHBIX U
TPaH3UCTOPHBIX
npeoOpa3oBaTesx.
MopaenupoBaHue cucTemMm
peoOpa3oBaHusl KOOPAUHAT.
BekropHoe ynpasieHue
ACUHXPOHHBIMH U
CHUHXPOHHBIMH MIPUBOIAMHU.
MopenupoBaHue CUCTEM C
MIPSIMBIM yIIPaBICHUEM
MomeHTa. /JIex/




4.2 Metoauka u mpuMepsl 12 OIIK-3-Y1 JI1.1J11.2 KM2 P2
MOJICTTUPOBAHUS PEJICHHO- OIIK-3-Bl1 J1.3
KOHTaKTOPHBIX CXEM OIIK-1-V1 JI1.4J12.1
YIIpaBJICHUS JBUTATEIEM B OIIK-1-B1 J12.2 J12.9
(hyHKIIMH CKOPOCTH, BpEMEHHU OIIK-2-Y1 JI2.10J13.1
U TOKa. OIIK-2-B1 IIK- €]
Metoauka u mpuMepbl 1-V1IIK-1-Bl
MOJICITUPOBAHHUS
TUPUCTOPHBIX U
TPaAH3UCTOPHBIX MTPHBOJIOB
MOCTOSTHHOTO TOKA.

Mertonuka u npuMepbl
MOJIEJIUPOBAHUSI CUCTEM
YIIpaBIeHUS] aCHHXPOHHBIMU
Y CHHXPOHHBIMU
npusogamu. /T1p/

4.3 MopenupoBaHue peneiHo- 10 OIIK-3-V1 J.1 KM2
KOHTAKTOPHBIX CXEM OIIK-3-Bl1 JI1.2J12.8
MopaennpoBaHue IPUBOIOB OIIK-1-Y1 J12.10
MOCTOSIHHOTO TOKa OIIK-1-B1 €]
MonenupoBaHue OIIK-2-Y1
ACHHXPOHHBIX U CHHXPOHHBIX OIIK-2-B1 IIK-
npuBoaoB /Jla6/ 1-V1 IIK-1-B1

4.4 [TakeTHOE MOCTpOEHUE 16 OIIK-3-31 JIT.1 JI1.2 KM2 P2
Mozeneit. MonenupoBaHue OIIK-3-V1 J1.3
aHaJIOTOBOU YaCTH OIIK-3-B1 JI1.4J12.1
3JIEKTPONPUBO/IA. OIIK-1-31 J2.2J12.4
MojenpoBaHue TUCKPETHON OIIK-1-V1 JI2.5 J12.6
YacTH 3JIEKTPONPUBO/IA. OIIK-1-B1 JI2.7 J12.8
MopaenupoBanue 0JI0KOB OIIK-2-31 JI2.9 J12.10
unrepdeiica. /Cp/ OIIK-2-V1 €]

OIIK-2-B1 IIK-
1-31 TIK-1-Y1
[K-1-B1
Pa3gen 5. CoBpemenHble
HaIlpaBJIeHUs B
MOJeTHPOBAHUHU
TeXHUYECKUX CHCTEM

5.1 OCHOBBI TEOPUHU HEUETKOTO 6 OIIK-3-31 JI1.4J12.3 KM2 P2
MOJETUPOBaHUs. MeToabl OIIK-1-31 J12.9
MOJEIUPOBAHUS C OIIK-2-31 [IK- | JI2.10J13.1
UCIOJb30BAHUEM HEUPOHHBIX 1-31 €|
cereil. Teopus perieHus
3aJa4y ONTUMM3ALUHU Ha
OCHOBE TeHEeTHIECKHUX
anroputMoB. /Jlex/

5.2 [octpoenne GpyHKIMH 6 OIIK-3-V1 JI1.4J12.3 KM2 P2
MPUHAJISKHOCTH HEYETKHUX OIIK-3-Bl1 J12.9
MHOecTB. Onepanuu Ha OIIK-1-Y1 JI2.10J13.1
HEYETKMMU MHOKECTBaMHU. OIIK-1-B1 21
Dranbl HEYETKOTO BLIBOJIA. OIIK-2-V1
OCHOBHBIE QJITOPUTMBI OIIK-2-B1 IIK-

HeueTkoro BeiBoja.Co3nanue 1-¥1 IIK-1-B1
HeiponHoii cetn SimInTech.

IIpouenypa oGyuenus u

nposepka ceru. /I1p/

5.3 Heuerkoe monenupoBanue B 8 OIIK-3-V1 JI1.4J12.3 KM2 P2
cpene MATLAB SimInTech. OIIK-3-Bl1 JI2.10J13.1
UccnenoBanue cucTemsl ¢ OIIK-1-V1 21
HEUYETKUM OIIK-1-B1
perymsitopom. /J1ab/ OIIK-2-Y1

OIIK-2-B1 IIK-

1-V1IIK-1-B1




54 00630p TeXHOIOTHI 6 20 OIIK-3-31 J1.1 KM2 P2
n3o0pereHuii. Bo3amMoxHOCTH OIIK-3-V1 JI1.4J12.3
(hopManmzanuu OOIBIINX OIIK-3-B1 JI2.5J12.9
cucteMm. [IpuHIUNIBI OIIK-1-31 JI2.10J13.1
MOJICIIMPOBAHUS ITPU OIIK-1-Y1 21
pealn3aluy MBIIUICHHUS. OIIK-1-B1
IlepcniekTUBEI pa3BUTHS OIIK-2-31
MOJIEJINPOBAHUS CIIOKHBIX OIIK-2-Y1
cucreM. Mcnonb3zoBaHue OIIK-2-B1 IIK-
HCKYCCTBEHHOI'O MHTEJIJIEKTA 1-31 TIK-1-VY1
B MOJICITMPOBAHUN IIK-1-B1
ANEKTPOMEXAHUIECKUX
cucrem. /Cp/

Pa3gen 6. IloaroroBka k
KOHTPOJbHBIM
MepOnpUsSITHUM U
BBINOJIHSIEMBIM padoTam

6.1 O6beM yacoB 6 9 OIIK-1-31 JI1.1JI1.2
CaMOCTOSTENEHOW PabOTHI Ha OIIK-1-VY1 J1.3
noarorosky k KM /Cp/ OIIK-1-B1 JI1.4J12.1

OIIK-2-31 J2.2J12.3
OIIK-2-V1 J12.4 J12.5
OIIK-2-B1 J12.6 J12.7
OIIK-3-31 JI2.8 J12.9
OIIK-3-Y1 JI2.10
OIIK-3-B1 IIK- 21
1-31 TIK-1-V1
[IK-1-B1

6.2 O6beM yacoB 6 18 OIIK-1-31 JI1.1JI1.2
CaMOCTOSTEEHOW PabOTHI Ha OIIK-1-Y1 J.3
noarorosky k BP /Cp/ OIIK-1-B1 JI1.4J12.1

OIIK-2-31 J2.2J12.3
OIlK-2-V1 J12.4 J12.5
OIIK-2-Bl1 J12.6 J12.7
OIIK-3-31 JI2.8 J12.9
OIIK-3-Y1 JI2.10J13.1
OIIK-3-B1 IIK- J3.2
1-31 TIK-1-V1 21
[IK-1-B1
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoHTpoJibHbIe MeponpusATHA (KOHTPOJIbHAsA padoTa, TecT, KOJJIOKBUYM, 3K3aMeH U T.I1), BONPOCHI LI
CaMOCTOSITeJIbHON MOATOTOBKH
Kon KoHnTtponwsHoe Tposepaempie
KM MepOTpUATHE WHIUKATOPHI Bompocs! At mOArOTOBKH

KOMIETCHIIUM




KM1 3auer OIIK-1-31;0IIK-2- | Bompocs! k 3a4eTy

31;0IIK-3-31;I1IK-1- |1 [Tonsitue Mmopenu. Bunbl MogenupoBaHusl.

31 2 TpeboBaHwMs, IPEABABIIEMbIE K MATEMATHYECKAM MOJICIISIM
3 OCHOBHBIE TIOJIOKEHUSI TEOPHH MOICTHPOBAHUSL.
4 [Tnan skcnepuMeHTa.
5 CayyaiiHble (akTOPBI U CHOCOOBI UX NPEICTABICHUS B
MOJIEITH.
6 AnmpoxcuMaIs ¥ UHTEPHONHPOBaHUE (HYHKIUH.
7 WHcTpyMeHTaNbHBIE CPEACTBA MOACIUPOBAHUS
AIIEKTPOTIPUBOJIOB U MX JJIEMEHTOB.
8 IInanupoBaHMEe SKCIEPUMEHTA.
9 AHanu3 dKCTIEPUMEHTAJbHBIX JTaHHBIX.
10 Mertoa rpajueHTa B 3ajlauax ONTUMHU3ALMH.
11 CocTosiHUE U TIEPCIIEKTUBEI pab0T IO MOJISTHPOBAHUIO
9NEKTPOMEXAHUYECKUX CUCTEM.
12 BoruucnurensHble METObI MOACTUPOBAHUS.
13 TeopeMmsl o100usI.
14 TpeboBaHNe YHUBEPCATBHOCTH MaTEMaTHIECKON MOJEIH.
15 MeTtonbpl onucaHus MaTeMaTHYECKUX MOJENell Ha MUKpO -,
Makpo- U METaypOBHSIX.
16 MareMaTHueckoe MOAEIMPOBAHUE MEXAaHUUECKUX SIBIICHUM.
17 O06paboTka pe3y/bTaToOB SKCIIEPUMEHTa METOJaMU
CTaTUCTHUKU.
18 3aKOHBI paclpenesieHUs] CIIydailHbIX BEITHYHH.
19 MeTtoabl YMCIEHHOTO UHTEIPUPOBAHUSL.
20 UucaeHHble METOIbI PEIICHHUs] CUCTEM JIMHEHHBIX
YpaBHEHMII.
21 UucneHHble METOJIbI PELIECHHS] CHCTEM HETMHEHHBIX
YpaBHEHUH.
22 Kputepun BoIOOpa MaTeMaTHUYECKONW MOICIH.
23 MareMaTHuecKkass MOJICNIb B MIEPEMEHHBIX COCTOSIHUSI.
24 OO6macTh IPUMEHEHHSI MAaTEMAaTHIECKOTO MOJIETUPOBAHNSI.
25 Bnusiaue cnydaifHbIX (akTOpOB HA TOYHOCTD
MOJIEJIUPOBAHMUSL.
26 MojenupoBaHue MEXaHUYECKUX CUCTEM C IepelaTOYHBIM
YCTPOMCTBOM.
27 [Tpumepsl MaTeMaTHUECKUX MOJEIed MHOIOMAacCOBBIX
MEXaHHYECKHX CUCTEM.
28 Henunelinple MOZieTn MHOTOMACCOBBIX CHCTEM C
YIIPYTOCTHIO TIEPBOTO POAA.
29 OO01He 3aKOHbBI AMEKTPOMEXaHHYECKOTO MpeoOpa3oBaHus
NEKTPUYECKON SHEPTHHU.
30 MaremaTHueckoe omucaHue (pu3MUeckux MpoLEeccoB B
JIBUTATEJIE MOCTOSIHHOTO TOKa He3aBucuMoro Bo30yxaenus JI1T HB.
31 CTpyKTypHasi MOJEIb 3JIEKTPOMEXaHUYECKOTO
npeoOpa3oBaHys B ACHHXPOHHOM JIBUTATETIE.
32 MonenupoBanue GU3MUECKUX MPOLECCOB B CHHXPOHHOM
JIBUTaTee.

KM2 DK3aMeH OIIK-1-31;0I1K-2- Bormpocs! k 3k3ameny

31;0IIK-3-31;IIK-1-
31

1 MopenpoBaHu€e JOTUYECKUX IIEMEHTOB.

2 MoaenupoBaHue MOIYIIPOBOIHUKOBBIX YCTPOMCTB.

3 MopgenupoBaHue THPUCTOPHBIX MpeoOpa3oBaTerneH.

4 MonenupoBanue npeodpa3zoBarTeneil 4acTOTHI.

5 OCHOBBI TEOPUH HEYETKOTO MOJAETUPOBAHMUSL.

6 OCHOBHBIE 3Talbl HEYETKOTO BHIBOJA.

7 Heuerkoe MojenupoBaHue Ha OCHOBE aJlTOPUTMOB
Mampanu.

8 Heuerkoe MoaenupoBaHue Ha OCHOBE anroputMoB CyreHo.
9 Metoabl MoJIeIUpOBaHUS HEUPOHHBIX CETEH.

10 Bunbr HEHpOHHBIX ceTel, 00TaCTh TPHUMEHEHHS.

11 Pemenne 3agau onTUMHU3aLUU HA OCHOBE FE€HETHUYECKUX
aIrOPUTMOB.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBIX IO JUCIUIIJINHE (

Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kon
paboTHI

Ha3zBanue
paboTHI

IIpoepsiembie
WHIUKATOPBI
KOMIETCHIIUM

Conepxxanue pabOTHI




P1

PIP 1

OIIK-1-Y1;0TIK-1-
B1;0IK-2-B1;0IK
2-Y1;0lK-3-
BI;[IK-1-Y I;TTK-1-
B1:0MK-3-Y1

TeMBbl THCHMEHHBIX PabOT:

1 MareMaTrueckoe OMUCaHNuEe MEXaTPOHHOH CHCTEMBI

2 MopennpoBaHue KUHEMAaTUYECKOW CXeMbI C MepelaTOuHbIM
yYCTpOMCTBOM

3 MopenupoBaHue KUHEMAaTHYECKOW CXEMbl C TOPMO3HBIM
YCTpOMCTBOM

4 MaremaTHuecKoe OMUCAHUE U MOAETH aCHHXPOHHOTO
JIBUTATENISl C YYETOM HACBIIIEHUS 1IeTTH HaMarHU4UBaHUs

5 MaremaTHueckoe OMMcaHue U MOJIENH aCHHXPOHHOTO
JIBUTATENS C yI€TOM BHITECHEHHUS TOKA Ha IOBEPXHOCTH MPOBOJIHUKA
portopa

6 MaremaTHueckoe ONMMcaHUe U MOJIEIH AaCHHXPOHHOTO
JIBUTATENS C yIETOM MOTEPh B CTAJIH, TIOBEPXHOCTHOTO 3 deKTa,
HACBIIICHUS MATHUTHOM CHCTEMbI OCHOBHBIMU IIOTOKAMHU U ITOTOKAMHU
paccesiHus

7 MareMaTHueckoe MOJCITHPOBaHUE CHHXPOHHOTO JBHTATEIS
8 MonenupoBaHre CHHXPOHHOW MAIIMHEI C MIOCTOSTHHBIMHU
MarHUTaM#

P2

PI'P 2

OIIK-1-Y I;011K-1-
B1;0I1K-2-Y 1;0IIK
-2-B1;0IIK-3-
V1;0l1K-3-B1;1K-1
-V1;[IK-1-B1

Tembl MUCEMEHHBIX pa60T:

1 Moiens HepeBEPCUBHOTO TUPUCTOPHOTO MpeoOpa3oBaTenn
2 Mogens peBepcHBHBIE TUPUCTOPHBIE MPeoOpazoBaTeIH
3 Mogenb 2eKTponpruBoJa NOCTOSHHOTO TOKA C
AaBTOMATHYECKOE yIpaBIIeHHE B (QYHKIIMN BPEMEHN

4 Mogens 3eKTponpruBoga MOCTOSHHOTO TOKA C
aBTOMAaTHYECKOE YIpaBJIeHHE B (PyHKIUH CKOPOCTH

5 Mopgenb 3IeKTpOoIpruBOIa MOCTOSHHOTO TOKA C
ABTOMATHYECKHUM YIIPABICHHEM B (DYHKITHH TOKa

6 MaremaTHueckoe OIMUCcaHHe BEKTOPHOTO YIPaBIECHUS
JBHUTraTeNneM

7 BupTyanbHbIil 21€KTPONPUBOJ IEPEMEHHOTO TOKA C
BEKTOPHBIM yIIPaBICHUEM

8 Peanu3anus uCTOUHMKA MUTAHUSI HHBEPTOPAB BUIE
BBITIPSIMHUTEIIS

9 Mopgens HepeBEepCUBHOTO MOCTOBOTO TPEX(PA3HOTO
TUPUCTOPHOTO NpeoOpa3zoBaTenst

10 Moyiennb HEpEBEPCUBHOTO HYJEBOTO TPEX(AasHOTO
THPUCTOPHOTO NpeoOpa3oBaTesst

11 Mogens peBepcHBHOTO TPEX(HA3HOTO THPHCTOPHOTO
npeoOpa3oBaTens ¢ COBMECTHBIM yIpPaBICHUEM

12 Mopgenb peBepCHBHOTO IABYX()A3HOTO THPHCTOPHOTO
peoOpa30BaTeNs ¢ pa3IebHBIM YIIPABICHIEM

13 Cucrembl KoopauHaT. JlekapToBasi WM OPTOrOHAJIbHAS

cucTeMa KoopauHaT (X, jy; o, jB; d, jq), nomspHas, TpexdaszHas.
BzanMHuble KooparHATHBIE Tpeodpa3zoBauus. IIpsiMoe n 00-paTHOe
(Kuapxka, ITapka, I'opeBa) koopanHaTHBIC Ipe0Opa30BaHUs

14 BrrurcieHre yriioBoil CKOPOCTH BpAILCHUs. BEKTOpPA
(mBuratens) B 6e3aTYMKOBBIX BEKTOPHBIX AJIEKTPOIPHBOIAX
HEPEMEHHOT0 TOKa

5.3. OueHovHble MaTepuaJibl, HCIOJb3yEeMbI€ VISl JK3aMEHa (onncal-me 6I/IJ'ICTOB, TECTOB U T.l'l.)

IIpumepsl BONIpocoB U 33jaHU KOMIIBIOTEPHOI'O TECTUPOBAHUS

BepHO JI YTBEPKIACHUEC «AKTUBHBIN OKCTICPUMEHT TPOBOJAUTCS COTIIACHO TaKOH CXEM€E, KOTOpasg NpeaycMarpuBacT U3SMCHCHUEC

BIIMSIOIUX (PaKTOPOB»?

na

HET

Bribepure npaBUIbHBIN OTBET:

MOJCJIb - 3TO YCTaHOBKA, CTPYKTYypa, CXEMa, 06J'I€1"‘{aIOH.[aH pacCyKAC€HUA U JIOTUYCCKUEC ITOCTPOCHMUS. KOTOpLIC YTOUHAIOT IIPUPOAY

SIBJICHUSA

MOJIENIb-3TO €CTECTBEHHBIN HIIH I/ICKyCCTBeHHI)II\/'I O6’beKT, HaXOJISAIIHNICS B COOTBETCTBUH C N3y4a€MbIM 00BEKTOM
[Tox MozenbIO MOHMMAETCS TaKas MbICIICHHO npeacrasiiieMas Uik MaTCpruaJIbHO peajin3dye-Mas CucTeMa, Kotopas, 0T06pa>1<aﬂ i
BOCIIPOU3BEIs 00BeKT HCCIICAOBaHUs, crocoOHa 3aMelIaTh €ro Tak, 4To €€ U3y4CHUC JaC€T HaM HOBYIO I/IH(I)OpMaLII/IIO 00 3TOM

00BEKTE

Bce oTBeTh! BepHbIe




Mogens - yMEeHbIIICHHOE (MU B HATYPAIbHYIO BEITHYHHY) BOCIIPOU3BEACHHE YeTO-HUOYIb

Kaxast 13 nepeynciieHHbIX MOJIENeH He sBIsieTCs BepOaIbHOM?
(opmyna

TEKCT IIPOrPaMMBI

YepTEex

MHCTPYKLHS 110 IKCIUTyaTalli TEXHUYECKOT0 YCTPOiicTBa
OIMCaHNE TEXHUYECKOTO YCTPOHCTBA

Kakue 13 nepednciieHHbIX MOJENEH HE ABISIOTCS F€OMETPUIECKUMU?
(opmyna

qepTeK

NpUHLUNKAIbHASA CXEMa

ONMCaHHE TEXHUUECKOTO YCTPOUCTBA

MakKeT yCTpoicTBa

Kakwne u3 NEPCHYUCIICHHBIX MO}ICJ’ICf/i HC SABJIAIOTCS (I)I/I3I/I‘IGCKI/IMI/I?

HaTypajJbHas MOJCIb

MaciirabHas MOJCIb

IMpUHOUITATIbHAA CXEMa

KBazuHaTypajibHas MOIEIIb

BCC NEPCUUCIICHHBIC MOACIIN SABJIAIOTCSA (I)I/BI/I‘{GCKI/IMI/I

BriGepuTe npaBIIIEHEIA OTBET:

JlerepMHHIPOBaHHAS MOJIEITH OTOOPaXKaeT MPOIIECCHI, B KOTOPBIX MPEAIIOIaraeTcs OTCYTCTBHE BCIKUX CIyYaiHBIX BO3JICHCTBHH.
JlerepMUHUpPOBAaHHAS MOJETH OTOOpaKaeT BEPOSTHOCTHBIE MPOIECCH U COOBITHSL.

JlerepMuHupOBaHHas MOJIENb ABIISAETCS MaTeMaTUYECKON

JlerepMHUHIpPOBaHHAS MOJIEITb ITPEACTABIIET cO00M (POpPMAIN30BaHHOE OMMUCAHIE CHCTEMBI, KOTOPOE TIO3BOJISCT MOJYIUTh PEIICHUE
ypaBHEHHS B SIBHOM BHJIE, UCIIOJIb3Ys M3BECTHBIN MaTeMaTUYECKHI armapar.

Her BepHoro orsera

Kaxkne u3 NEPCHYUCIICHHBIX MOJICIICH SIBIISIFOTCS MaTeMaTHICCKUMU ?
a”HaJioroBas MOI€C/Ib

JACTCPMUHUPOBAHHAA MOJICIIb

CTOXaCTHYECKasA MOACIIb

HUMUTalMOHHAA MOJCIIb

KBazuHaTypajibHas MOIEIIb

Bri6epuTe HenpaBUILHBIA OTBET:

UMHUTAIMOHHAS MOJENb - 3TO COBOKYITHOCTh OMMUCAHUS CHCTEMBI ITOJT BIUSHUEM BHEITHUX W BHYTPEHHUX BO3MYIIICHWIA
WMHUTALUOHHBIE MOAETH UCTIONB3YIOT IPUHIUI YEPHOTO SIIUKA

MMHTAIMOHHAS MOJIENb OTPaXKaeT JIOTUKY (YHKIMOHUPOBAHHS HCCIIEAYEeMOM CHCTEMBI BO BpEMEHH

MMUTAIMOHHAS MOJIEh OTOOpakaeT BEPOSATHOCTHBIC IMTPOIECCHI U COOBITHS

WMHUTALMOHHAS MOJETH 00ECTIEYNBAET BO3MOKHOCTD CTATUCTHUECKOTO SKCIIEPUMEHTA

BriOepuTe mpaBmIbHYI0 (OPMYITUPOBKY Pi-TEOPEMBIL:

o T00HBIE 0OBEKTHI UMEIOT YHCICHO PaBHBIC KOAPGHUIMEHTHI TOA00HS, 00pa30BaHHbIC U3 ONPEIECTICHHBIX COUCTAHUN
pa3MepHOCTEH COOTBETCTBYIOUINX MapaMeTpOB

MHOKECTBO OIHCAHU MOJOOHBIX 00BEKTOB MOKHO IPUBECTH K CIMHOMY YPaBHEHHIO COOTBETCTBYIOIIUX KOI(PPHUIIEHTOB
o 1o0ust

y BCeX NOIOOHBIX sBJICHUH pi=i dem

JUTS IOTOOHBIX SIBIICHUI JOJKHBI OBITh OJMHAKOBBIMH KPUTCPHUU MTOTO0HS U YCIOBHS OHO3HAYHOCTH

HEOOXOANMBIM YCIIOBHE MOJOOHS IBYX CHCTEM SIBJLICTCSI PABEHCTBO COOTBETCTBYIOIIMX KPUTEPHEB ITOTO00US ITHX CHCTEM

Kak M0XHO 0OHAPYXKHUTH CUCTEMAaTHUECKYIO OMINOKY?

HPH IPOBEPKE H3MEPUTENBHOTO IpUdopa

TIPH TIPOBEJCHUH Psa M3MEPEHHH

pu 00pabOTKe Pe3yNbTaTOB METOAaMH TEOPHH BEPOATHOCTEH
npu 00paboTKe pe3yNbTaTOB METOAAMHU CTaTUCTUKU

THOOBIM U3 TIEPEUHCIICHHBIX COCO00B.

Kak M0XHO 0OHAPYXHUTH CIyJalHYIO OIIHOKY?

npH 00paboTKe Pe3yNbTaTOB METOJJaMHU CTaTHCTHKH

TIPH TTPOBEJCHUH Psa M3MEPEHHH

TP TIPOBEPKE M3MEPUTEIHHOTO IIpHOOopa

npu 00paboTKe pe3yNbTaTOB METOAAMHU TEOPUH BEPOSTHOCTEH




TFOOBIM U3 IEPEUHCIICHHBIX CIIOCOO0B

Kak MoxHO oxapakTepn30BaTh (haz3u(UKaIiio BXOTHBIX JAHHBIX ?

mpoleaypa HaXOXKACHHUs] OOBIYHOTO (YE€TKOTO) 3HAYSHUS ISl KAXKI0H U3 BBIXOTHBIX MEPEMEHHBIX

npoleaypa HaXoXKAeH!Us 3Ha4eHU PyHKUMI MTPUHAAIE)KHOCTH HEYETKUX MHOXKECTB Ha OCHOBE HCXOAHBIX TaHHBIX
MIPOLEAYpa ONPEAETICHHs CTEIEHN HCTUHHOCTH YCIOBHH MO Ka)KIOMY U3 IIPaBUJI CUCTEMBI HEYETKOTO BBIBOJA
MpOLEAYpa HaX0XKICHUS CTETIEHN UICTUHHOCTH KaXKI0TO M3 TIOI3aKIF0OUEHHUH MTPaBUJI HEYETKUX MPOAYKIIHHA
nporeaypa HaxoxaAeHUsI QyHKIUHN MPUHAATICKHOCTH IS KaXKI0H U3 BBIXOAHBIX TEPEMEHHBIX

Kak MOkHO oXapakTepu3oBaTh arperupopaHue?

mporeaypa HaXOXKACHHUsI 0OBIYHOTO (YE€TKOTO) 3HAYSHUS ISl KAXKI0H U3 BBIXOTHBIX MEPEMEHHBIX

npoleaypa HaXoXKAeH!Us 3Ha4eHU PyHKUUI TPUHAAIS)KHOCTH HEYETKUX MHOXKECTB Ha OCHOBE HCXOAHBIX TaHHBIX
MpPOLEAYpa ONPEAETICHHs CTENEHN HCTUHHOCTH YCIOBHH MO Ka)KIOMY U3 IIPaBUJI CUCTEMBI HEYETKOTO BBIBOJA
IpoLeNypa HAXOXKAECHHS CTENEHU UCTUHHOCTH Ka)KI0TO U3 MO3aKIIOUCHUN IPaBUII HEUETKUX IIPOAYKIIUI
nporeaypa HaxoxaAeHusI QyHKIUHN TPUHAATISKHOCTH IS KaXKI0H U3 BBIXOAHBIX TEPEMEHHBIX

YkakuTe MpaBIIIEHBIE TOPAIOK 3TAllOB HEYETKOTO BRIBOA
nedazznduxarys

(hopmupoBanue 0a3bl MPaBUI HEUETKOTO BBIBOJIA
aKTUBHU3ALHS

arpernpoBaHue

(azzudukanus

AKKyMYJIMPOBaHHE 3aKITIOYCHUH

C noMo1pio Kakoi (QYHKIMK MPUHAIIEKHOCTH MOXKHO 0XapaKTepH30BaTh HEONPEISICHHOCTH THIIA «IIPUOJIM3UTEIBHO PABHOY,
«cpenHee 3HaYCHUE»?

Tpanenen aIbHoi QYHKIMU NPUHAUISKHOCTH

Z-00pa3HON CUTMOMIATBHON (DYHKIINH TPHHAAICKHOCTH

S-06pa3Hoi curMOUIATbHON (QYHKIIMH TPHHAATIECKHOCTH

[T-06pa3Hoi GYHKIMH MPUHAIICHKHOCTH

KOJIOKOJIO00pa3HO! (DYHKIIMU TPUHAIC)KHOCTH

C nomompblo Kakoi GyHKIUN IPUHAIISKHOCTH MOKHO OXapaKTepU30BaTh HEONPEJETICHHOCTH THIIA «HEOOIBIIIOe 3HAUEHHEY,
«HE3HAYHUTEIbHAS BENUYUHA»?

KOJIOKOJI000pa3HO! (DYHKIIMU TTPUHAICKHOCTH

TPEYroabHOH (HYHKIUH MPUHAICKHOCTH

S-00pa3Hoi cUrMOMIANEHOM (BYHKIMY NPHHAUICKHOCTH

Z-00pa3Hoi CHTMOHMIATBHON (DYHKIINH TPHHAIICKHOCTH

[1-06pa3Hoii GyHKINH IPHHATIEHKHOCTH

S-00pa3Hble CHTMOUIATBbHBIC (GYHKIIMY TPUHAUICKHOCTH XapaKTePU3YIOT HEONPEACICHHOCTH THITA
«pAacTIoIOKEH B HHTEPBAJICH

«IIOX0 Ha 00BEKT

«HU3KHH YPOBECHDY

«DOJIBIIIOE KOJTMYECTBO»

«3HAYUTEILHAS BETUINHAY

VYKa)XuTe HEBEPHOE BbICKa3bIBAHUE:

B OCHOBE Ka)KJIOW HEMPOHHOW CETH JIe)KaT OTHOCUTEIFHO MPOCTHIE DIIEMEHTHI (STUSHKN ), UMUTHPYIOIIHE PaboTy HEHPOHOB MO3Ta
110J1 HEHPOHOM IOJpa3yMeBAETCs sueiiKa HEUPOHHOU CeTU

KaX Il HEHPOH XapaKTepu3yeTcsi CBOMM TEKYLIUM COCTOSTHHEM (BO30YKICHHBIM HJIH 3aTOPMOKEHHBIM)

TJIaBHOW 0COOCHHOCTHIO HEHPOHHBIX CETEH SABISETCSA UX CHOCOOHOCTH K 00yYIEHHIO

HEHPOHHBIE CETH YacTO UCTIOJIB3YIOTCS IS PEIICHHMS 3aa4 (PyHKIIMOHAIEHONH ONTHMH3AIUH

VkaxuTe BepHOE BbICKa3bIBAHUE:

CHHAIIC — OJJHOHAIIPABJICHHAS BXOJHBIX CBSI3b, COSIMHSIOMIAS C BRIXOJAMH IPYIUX HEHPOHOB
aKCOH — BXOAHYIO CBSI3b JJAHHOTO HeifpoHa

CHHAIIC — OJJHOHANPABIICHHAsI BBIXOAHBIX CBSI3b HEHPOHA

HET BEpHBII BBICKa3bIBAaHUI

C CHHAIICa CUTHAJ (BO30YXK/ICHHUS WM TOPMOXKEHHS) TOCTYIIAeT Ha aKCOH CIEAYIOIIero HelipoHa

Kaxwue u3 nepeyncieHHbIX METOA0B MOTYT ObITh IPHMEHEHBI JUISl OTIMCAHMS JIEKTPOMEXaHHYECKOTO IIPeoOpa3oBaHys SHEPruu?
BEKTOpHAs AWarpamMma

CXeMa 3aMeIleHUs

Kpyrosas Auarpamma

ypaBHeHue Ilapka-I'opesa

ypaBHeHue Jlarpanixa




Kakue gomymieHus HCIIONB3YIOT IPH MOCTPOECHHH BEKTOPHBIX JHArpaMM aCHHXPOHHOMN MaIlIuHbI?
B BO3/IyIITHOM 3a30p€ M0JIe CHMMETPHYHOE CHHYCONJaIbHOE

MarHWTHAasI CHCTEMa HeHACHIICHHA

00MOTKa CTaTopa MUTACTCS CHHYCOUJAIbHBIM HAPSHKEHUEM

00MOTKH pOTOpa MPHUBEICHH K 00MOTKaM CTaTopa

CTaTOpP ¥ POTOP BBIIIOJIHEHBI MHOTO(a3HBIMH

Kakne gomymieHus CyIiecTBYIOT B CXeMe 3aMeIleHNs] aCHHXPOHHON MaIlIuHbI?
B BO3/IyIITHOM 3a30pe€ M0JIe CHMMETPHYHOE CHHYCOHJaIbHOE

MarHWTHasI CHCTEMa HeHACHIICHHA

00MOTKa CTaTopa MUTACTCS CHHYCOUJAIbHBIM HANPSHKEHUEM

00MOTKH pOTOpa MPHUBEACHH K 00MOTKaM CTaTopa

CTaTOpP ¥ POTOP BBIIIOJIIHEHBI MHOTO(a3HBIMH

MosxHO 71 AJ1s1 MOAETUPOBAHUS ACHHXPOHHOTO IBUTATEIS P HECUMMETPUYHOM HANPSHYKEHUHU MMUTAHHUS UCTIONB30BaTh CXEMY
3aMeIIeHuA?

a

HET

YKaxuTe MEeTO/1bl MOJISIMPOBAHNS ACHHXPOHHOTO ABUTATEIIS TP HECUMMETPUYHOM HANPSHKEHUH MUTAHUS UCTIOIb30BaTh CXEMY
3aMCIICHUS?

BEKTOPHAs [uarpamma

METOJI CHMMETPUYHBIX COCTABJISIFOIINX

cXeMa 3aMCIICHUS

Kpyrosas JuarpaMmma

METO/1 BpalllaroluXxcs moJiei

B kakux mporpammax MOXHO MTPEACTaBUTH JOTHIecKue QpyHKImun?
Microsoft Word

Microsoft Exel

Microsoft Visio

MATLAB

BO BCEX MEPEUUCICHHBIX TPOrPaMMax

5.4. MeToauka olleHKH 0CBOeHHs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

Kpurepun onieHHBaHUS OTBETA Ha 3a4eTe

Or1eHKa «3a4TEHOY BBICTABIIACTCS, KOTIAa O0YJarOLUTHICS JEMOHCTPHPYET TEOPETHUECKUE 3HAHNUS, BIafieeT TePMUHOJIOTHEH, JeTaeT
apryMEHTHUPOBAHHBIC BHIBOJIBI M 000OIIEHHS, IPUBOIUT MTPUMEPHI, TOKAa3hIBAECT CBOOOHOE BIIAICHIE MOHOJIIOTUIECKON PEYBIO U
CIOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOUHSIOIIUE BOIPOCHL.

O1leHKa «HE3aYTCHO» BBICTABIIICTCS, KOrqa 00yJarOIIUiics IEMOHCTPUPYET HE3HAHNUE TEOPETHYSCKIX OCHOB MPEIMETa, HE yMEeT
JIeTIaTh apTyMEHTHPOBAHHBIE BBIBOIBI M IPHBOAUTH IPUMEPEI, HE BIIa/IeeT TEPMUHOJIOTHEH, IIPOSBISET OTCYTCTBHUE JIOTHYHOCTH H
MOCJIE0BATEIBHOCTEIO H3JI0KEHHS, Ie/IaeT OMMOKM, KOTOPBIE HE MOXKET HCIPABHUTh JaXKe IIPU KOPPEKIINH IPETI01aBaTeIeM.
IIpoxoskaeHre KOHTPOJIBHOTO MEPOTIPUATHS IO CAYe 3a4eTa CUUTACTCS BBIITOJHECHHBIM YCIICIIHO, €CIIU MIPU €r0 OLCHUBAHUH
MOJTy4YCHA OIICHKA «3a4TCHOY.

Kpurepun oneHrBaHUS OTBETa HA SK3aMEHE

O1LeHKa «OTIMYHO» BBICTABISIETCS, KOTa 00YUAIOIMICS IEMOHCTPUPYET CUCTEMHbIE TEOPETHUECKUE 3HAHMS, BIIAJICET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHBIE BEIBOBI H 0000IICHNS, IPHBOAUT IIPUMEPEI, TIOKa3kIBacT CBOOOTHOE BIIaeHHE
MOHOJIOTHYECKOH PEedbi0 1 CHOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOLIO» BBICTABIISAETCS, KOTAa 00yJarouiicss JTeMOHCTPUPYET NPOYHBIC TEOPETHYECKHE 3HAHUS, BIAaJEET
TEpMUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHBIEC BHIBOIBI M 000OIIEHNS, IPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIAET HECYIIECTBEHHBIS
OIIMOKH, KOTOPBIE OBICTPO NCIIPABIIIET CAMOCTOSTEIBHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeNeM.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTIa 00yJaroIUiics HerTyOOKie TeOpeTUIecKre 3HaHUs, IPOSIBIAET cIabo
copMHpOBaHHBIC HABBIKY aHAJIN3A SIBIICHUHI U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBAECT HE TOCTATOYHO CBOOOIHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
U3JI0KEHNUS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCTIIPABUTH TOJIBKO IIPH KOPPEKIUH MPEIOAaBaTEIEM.

OlLieHKa «HEYJOBIETBOPUTEIHHO» BBICTABIISCTCS, KOTAA 00yJaroluiicss JeMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEAMETa,
HE YMEET JIeNaTh apryMEHTHPOBAHHBIC BBIBOIBI M IPHBOIUTH IIPUMEPHI, HE BIAJEET TEPMUHOJIOTHEH, IPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCIIE0BATEINFHOCTHIO U3IIOKEHNS, AENNAeT OMIMOKH, KOTOPhIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IpernoaaBaTeseM.

ITpoxoskieHre KOHTPOJIBHOTO MEPONPHATHS 10 cllade 9K3aMEHA CUUTACTCS BHITOJIHEHHBIM YCIICIITHO, €CJIH IIPH €TI0 OLICHUBAHUN
TMOJTy4eHA OLIEHKA HE HIKE «YIOBICTBOPUTEIHHOY.

6. YHEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue bubnuroreka

I/ISZ[EITGJ'ILCTBO, ronm, 2J1. aapec

JI1.1 |B.5.CoBetoB, MojenpoBaHUE CUCTEM. Mocksa: Bricmias mikona, 2003,
C.A fxoBneB [Ipaktrkym: yaeOHOE TocoOne
JI1.2 | Tepéxun B.b. MopenupoBaHue cucteM Tomck: U3n-Bo Tomckoro, 2010,
anexTponpuBoaa B Simulink
(Matlab 7.0.1): yuebHOE
nocobue
JI1.3 |Bbyxkanosa T.C. MogenupoBaHue CUCTEM Homkap-Omna : III'TY, 2017,
YIIpaBJICHHUS : y4eOHOe http://biblioclub.ru/index.php?
nocooue page=book&id=483694
JI1.4 | Axcenos M.U. MopenupoBanue Mockea: UTHOPA-M, 2019,
3IIEKTPOIPHBOAA: yIeOHOE
nocobue
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3arnasue bubnuorexa WznarenscTBO, TOA, 311. azipec
JI2.1 | Konsutos W.II. Maremarunueckoe Mocksa: Beicmias mkona, 1987,
MOJICIIMPOBAHIE
ANEKTPHUYCCKUX MAIINH:
Y4eOHUK
JI12.2 | Tepéxun B.B. KomnbsrotepHoe Tomck : M3natenscTBo ToMckoro
MOJEIUPOBAHUE CUCTEM MOJUTEXHUYECKOTO yHUBepcurera, 2015,
9JEKTPONPUBOJIA IIOCTOSIHHOTO http://biblioclub.ru/index.php?
Y TIEPEMEHHOTO TOKA B page=book&id=442809
Simulink : ygebHOe mocobue
JI2.3 | JIy6ennosa E.B. CucteMsl yrpaBJieHus ¢ Craspomnons : CKOVY, 2014,
JUHAMUYECKUM BBEIOOPOM http://biblioclub.ru/index.php?
CTPYKTYpPbI, HEUETKON JIOTUKOH page=book&id=457413
1 HEHPOCETEBBIMU MOJICTISIMH :
MoHoTpadus
J12.4 | N.E. IlnemmHckas, MHTepakTUBHBIE CUCTEMBI Kazans : U3garenscteo KHUTY, 2014,
A.H. Turos, E.P. Scilab, Matlab, Mathcad : http://biblioclub.ru/index.php?
baneprannosa, C.11. ydeOHOE TIocobme page=book&id=428781
Hyes
JI2.5 | erunun 10.W. Ananu3 u 06paboTKa CUTHAJIOB HoBocubupck : HI'TY, 2014,
B cpene MATLAB : yaeOHOe http://biblioclub.ru/index.php?
nocobue page=book&id=428781
JI2.6 | JIpikuH A.B. MaremaTtuueckoe Hosocubupck : HI'TY, 2013,
MOJICIUPOBAHKE http://biblioclub.ru/index.php?
ANEKTPUIECKUX CHCTEM H UX page=book&id=228767
AIIEMEHTOB : yueOHOe mocoone
JI2.7 | Komkuasko B.I. OCHOBBI IPOrpaMMUPOBAHUS B Taranpor : U3narensctso FOxHOrO
cucreme MATLAB : yueOHOe (enepanbHOTO YHUBEpcuTeTa, 2016,
nocooue http://biblioclub.ru/index.php?
page=book&id=493162
JI2.8 |B. K. UBanos, B. E. MopenupoBanne MexaTpOHHBIX Nomkap-Ouna : TToBomkckwii
Makapos, K. H. cucTeM: yueOHOE mocodue roCyIapCTBEHHBIN TEXHOJIOTUYECKUIL
HukoHopos ; o yauBepcurert, 2021,
o6mr. pexn. B. K. https://biblioclub.ru/index.php?
WBaHoBa page=book red&id=690797
JI2.9 |T'me3noB H. E., NudopmanmronHsie Mocksa: Uudpa-Unxenepus, 2024,
Kopotkos A. A, TEXHOJIOTUH B JIEKTPOTIPUBO/IC
Yucrocepmos B. JI. : yaebHOE Tocobne
JI2.10 | Aunpuanos /. I1. CAD-cucremsl B Mocksa: Uudpa- Umxenepus, 2024,

3IIEKTPO3HEPTETHKE.
ITpaktukym
: yaebHOe mocobue

6.1.3. MeTronuueckue pa3padoTku




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI3.1 [A.T.Cemenos, 1. A. [MaremaTuueckoe u Kemeposo : Kemeposckuii
ITeuepckux KOMITBIOTEPHOC rocyIapCcTBEHHBIH yHUBepcuTeT, 2019,
MOJICTIMPOBaHUE: IPAKTHKYM https://biblioclub.ru/index.php?
page=book&id=574121
JI3.2 | Maxupuna, P. E. Komnsrotepaoe Hosotpounnx: HO HUTY «MHUCHUC.,
MOJCTIHPOBaHUE 2024r., https://lib.msk.misis.ru,
ANEKTPOTPUBOJIOB (JacTh 1): https://nf.misis.ru

MPAaKTUKYM JIJIsl HATIPaBIICHUS
moarotoBku 13.03.02
DJIEKTPOIHEPreTHKA U
ANEKTPOTEXHHKA, BCeX (HOPMBI
o0Oy4eHus

6.2. [lepeyennb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
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6.3 IlepeueHb MporpaMMHOro odecneyeHus

I1.1 Kommnac 3D V21-22

I1.2 | Solidworks Education Edition

I1.3 |Mathcad 14.0 University Classroom Perpetual

I1.4 |Microsoft Office 2007 Russian Academic OPEN No Level

I1.5 Microsoft Teams

1.6 |MATLAB & Simulink

I1.7 |SimInTech

I1.8 |[Scilab

1.9 | Micro-Cap 10 Evaluation

6.4. Ilepeuenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM U NMPOodeccCHOHANBHBIX 023 TaHHBIX

N.1 |window.edu.ru - eqrHOE OKHO JOCTYIa K 00pa30BaTEIFHEIM PeCypcaM

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. | Haznauenune OcuHarenne
139 VYuebnass maboparopuss (kommbloTepHblid | Kommuiekt — yueOHoW  mebenm Ha 24 Mecta s
KJIacc) Kabuner KypCOBOTO u | oOyqatomuxcsi, 12 CTaIMOHApHBIX KOMIIBIOTEPOB  JUIA
JUIUIOMHOTO NPOCKTHUPOBAHMS, | 00yJalOmuXcsi, |  CTalOHApPHBIA  KOMIIBIOTEp IS

VYuuBepcurera MUCHUC 4yepe3 mu4YHBIA KaOWHET

nporpammsl MS Office, MS Teams, antuBupyc Dr.Web.

CaMOCTOATENIbHOM paboThl 00yJaroIuXesl | mpernojaBatens (BCe ¢ BBIXOJOM B HHTEPHET), MPOCSKTOD,
9KpaH HACTCHHBIH, KOMMYTaTrop, JOCKa ayJuTOpHas
MernoBasi, BeO kamepa Logitech, komonku, moctyn k SMOC

Ha

miargpopme LMS Canvas u Moodle, uIeH3nOHHBIC

8. METOANYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIUXCA

B npomecce n3ydeHns AUCIUILTIHHEI BBIACISIOT [BA BUIA CAMOCTOSTENBHON pabOTHL: ayIUTOpHAs ¥ BHEAyAUTOPHAS. AyTUTOpHAs
caMocTosTeNlbHasd paboTa Mo JUCHUIIIMHE BRIMOTHACTCS Ha YUEOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IIPEToaBaTesl.
BHeaynuropHas camocrosTenbHas paboTa - IilaHupyemas yueOHast paboTa 00yqaroIiMcsl, BEIIIOJIHAEMast BO BHEAYIUTOPHOE
BpeMs 10 3a/IaHUIO U IPH METOANYECKOM PYKOBOJICTBE MPETIOIABATENs, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHsI.
CamocTosTenbHas paboTa, He IPeayCMOTPEHHAs IPOTpaMMOil yaeOHOH AUCIUILTHHEL, PACKPHIBAONIEH U KOHKPETH3UPYIOIIEH ee
coJiep’kaHue, OCYILECTBIIAETCSA 00yJaloMUMCcs HHUIIMATUBHO, C LETbI0 PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyUHBIX HHTEPECOB.
st 6omee > PEeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHON paboTHI IO TUCIHUIUIMHE MIPEIoAaBaTeNb PEKOMEHAYET HCTOYHHUKHA JUTS
paboTHI, XapaKTepu3yeT HanoboJee paioOHAIBHYIO METOIUKY CAMOCTOATENIFHOM PaboTHI, IEMOHCTPHPYET paHee BHIIOTHCHHBIC
oOyJaronmucs paboThl U T.1. BUasl 3a1anuil U1 BHEAyIUTOPHOM CaMOCTOATENBHOM PabOThI, UX COAEPIKaHUE U XapaKTep MOTYT
UMETb BapUaTUBHBIN U U PEepeHIIUPOBAHHBIN XapaKTep, yIUThIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCSA HHANBUIYATbHO WM TPYIIIAMH CTYJICHTOB online ¥ Ha 3aHATHAX B
3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH TeMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CIOXXHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYMTOPHON CaMOCTOSITEILHOM pabOTHI OCYIIECTBISIETCS B IIPE/IENax BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCHUIUIMHE Ha MPAKTHYCCKUX, Ta00PaTOPHBIX 3aHATHAX.




