MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.04.04 DiieKTPOHHUKA U HAHOJIEKTPOHUKA

HaumenoBanue o6pa3oBaTteibHOI mporpaMMel: IIpoMbIIeHHASI 371eKTPOHUKA H MUKPONIPOIECCOPHAS
TeXHHKA

YpoBeHnb 00pa3oBaHusi: BbicUiee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
MNPAMOE IM®POBOE YIIPABJIEHUME ITOJIYIIPOBO/JHUKOBbBIMHA

HNPEOBPA3OBATEJAMHA

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

3 cemecTp - 48 yaca;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

KoncyabTanuu

MPOBOIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 99,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;

Mockga 2024




MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

CseneHunn o enagensue L3N M3K
PawwnToB I1.A.
R66e8dfbl-RashitovPA-1953162c

B

napeney

NPOI'PAMMY COCTABMUJI:

Waentuduratop

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CseneHva o snagensuye L3N M3K
PawwuToB I.A.

R66e8dfbl-RashitovPA-1953162c¢

Bnageney,

I1.A. PamurtoB

I1.A. PamuroB

M.I'. Acramies

[IpenoaBarenn

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

WpenTuduratop
MoanucaHo 3NeKTPOHHO| noagnuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU
AcTawes M.T".
7a29e524-AstashevMG-0583186

Bnapeney k

WpeHTudukatop

ESTETE

3aBeyIOIIMI BBITYCKAIOIICH

kadenpoi



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ileab ocBOeHUsI AUCHHUILNIMHBI. U3YYEHUE U OCBOCHUE MATEMAaTUYECKUX OCHOB M METOMK aHAIN3a
U pa3pabOTKH MUPPOBBIX CUCTEM YIIPABIICHUS MOIYIIPOBOAHUKOBBIMU TPe0Opa30BaTeNIIMU

33[{3‘11/1 AUCHHUITIMHbI

- U3y4eHHe MAaTEeMaTHYEeCKUX OCHOB aHAJIN3a TUCKPETHBIX HU(POBBIX CUCTEM;
- U3y4YEeHHE FIEeMEHTHOM 0a3bl M TEXHUYECKHUX PelIeHUI HU(POBBIX CUCTEM YIIPaBJICHHUS,
- OCBOCHHME METOAMK pacueTa U CHHTE3a IU(PPOBBIX CUCTEM YIIPABICHHS ITOJIYIIPOBOAHUKOBBIMU

peoOpazoBaTEISIMHU.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

I1K-1 Crioco6eH npoBOaUTh
U COIIPOBOXAATh pabOTHI IO
MPOEKTUPOBAHUIO
YCTPOMCTB 3JIEKTPOHUKH U
HAHODJICKTPOHUKU B
COOTBETCTBUU C
TpeOOBaHUAMU
TEXHUYECKOTO 3aIaHUs

N/1-2nk-1 YMeeT ucnosp3oBaTh
QITOPUTMBI PEIICHHS
UCCIIEIOBATEIILCKUX 33/1ad,
KOMITBIOTEPHOT'O
MOJICIIMPOBAHUS U
BepUPUKALIUN MOJIEICH
DJIEMEHTOB, Y3JI0B U OJIOKOB
AJIIEKTPOHHOI'O YCTPONCTBA

3HATH:
- MaTeMaTU4ECKUE METOIbI OIIMCAHUS
JICKPETHBIX HU(PPOBBIX CUCTEM.

YMETbh:

- aHAJIU3UPOBAThH JUCKPETHBIE CUCTEMBI,
paccuuThIBaTh JUHAMUYECKHE CBOMCTBA, B
TOM YHCJIE ¢ IOMOLIBIO YACIEHHOTIO
MOJICJIUPOBAHMSL.

[TIK-1 Cnoco6en mpoBOIUTH
1 COTMPOBOXIATh pabOTHI IO
MIPOCKTUPOBAHUIO
YCTPOMCTB SIEKTPOHUKH U
HAHORJIEKTPOHUKH B
COOTBETCTBUH C
TpeOOBaHUSIMU
TEXHUYECKOI0 3aJaHUs

W/1-3nk-1 Ymeer
aHAJTM3UPOBATh, UCCIICAOBATh U
pa3zpabaThIBaTh CXEMBbI y3JI0B U
OJIOKOB yCTpO¥CTBa
IICKTPOHUKH H
HAHODYJIEKTPOHUKU HA OCHOBE
TEXHUYECKOTO 3aJ]aHus

YMETh:
- CHHTE3UPOBATh CUCTEMY
ABTOMATHYECKOTO YIPABIICHHS HA OCHOBE
TpeOOBaHUM K CTATUYECKUM U
JTUHAMHYECKHM XapaKTepUCTHUKaM
MIOJTYTIPOBOTHUKOBOTO TIPEOOpa3oBaTEes;
- ACIIOJIb30BaTh COBPEMEHHBIE
MUKPOKOHTPOJUIEPHI KaK dJIEMEHTHYIO
0a3y CUCTEM aBTOMAaTHYECKOTO
PETYJIMPOBAHMS.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCUTCS

K OCHOBHOH mpodeccuoHaIbHON 00pa3oBaTEIbHON MpOrpaMMme

[TpoMblnieHHAsT AJIEKTPOHMKA W MHKporporeccopHas TexHuka (manee — OIIOII), nampaBieHus
noarotoBku 11.04.04 DnexTpoHUKA M HAHOAJIEKTPOHUKA, YPOBEHb 00pa30BaHMsI: BBICIIEE 0Opa30BaHUE -

MarucTparypa.

bazupyercs Ha ypoBHE BhICIIEro 00pa3oBaHus (OakagaBpuaT, CIICIIHAIUTET).

Pe3ynbraThl 00y4eHus1, MOTydYeHHbIE P OCBOCHUH TUCIUITIMHBI, HEOOXOIUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MaremaTH4ecKue 44 3 8 - 12 - - - - - 24 - Camocmoamenvroe uzyuenue
OCHOBBI aHAJIN3a meopemuuecko20 mamepuana: OCHOBBI
JIMCKPETHBIX IIU(POBBIX TEOPUH JUCKPETHBIX (MMITYJIbCHBIX) CHCTEM
cUCTEM H3yuenue mamepuanog iumepamypHsix
11 MaremaTHyeckue 44 8 - 12 - - - - - 24 - UCIOYHUKOG:
OCHOBBI aHaJIM3a [2], cTp. 190-223
JIMCKPETHBIX LIU(POBBIX
CHCTEM
2 AmmapaTHas 32 4 - 4 - - - - - 24 - CamocmoamensHoe usyuenue
peanuzanys upPOBBIX meopemuyueckozo mamepuana: COBpeMEHHbIE
CHCTEM YIIpaBJICHUS C ceMeicTBa MUKpOKoHTposuiepoB: RISK-spo,
00paTHOM CBSI3BIO nepudepus, criennaaTu3NpOBaHHBIE CEMEHCTBA
2.1 ArnmapaTHast 32 4 - 4 - - - - - 24 - MHUKPOKOHTPOJUIEPOB [UIsl TH(PPOBBIX CHCTEM
peanuzanys I POBBIX yIpaBieHus Mpeodpa3oBaTesIMU 1
CHUCTEM YIPaBJICHUS C ANIEKTPONPUBOJIOM
00paTHOMH CBA3BIO H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[2], cTp. 305-327
3 ITomympoBOTHUKOBEII 22 4 - 8 - - - - - 10 - CamocmoamensHoe usyuenue
npeoOpa3oBaTesb Kak Hieopemuueckozo mamepuana: JlaTauku
00BEKT ynpaBIIeHUs HalpspKeHUS! M TOKa B COCTaBe METIIM 00paTHOM
3.1 ITomynpoBoAHUKOBBII 22 4 - 8 - - - - - 10 - cBsA3u. COBpEMEHHBIE TUIIbI JATYUKOB TOKA
npeoOpa3oBaTenb Kak H3yuenue mamepuanos iumepamypHsix
00BEKT ynpaBleHUs UCHOYHUKOG:
[2], cTp. 233-254
4 AHanu3 cucTeMsl 43.7 8 - 14 - - - - - 21.7 - Camocmoamenvroe usyyenue

YIpaBIIeHUS U CHIIOBOM
4acTH

meopemuyeckozo mamepuania: AHam3
CHUCTEMBI YIPABJICHUA U CHJIOBOM YaCTH.
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41 AHaln3 CUCTEMBI 43.7 8 - 14 - 21.7 MeTo/1bl aHAJTUTUYECKOTO pacyeTa CTaTHUECKUX
YIPaBJICHUS U CHIIOBOI U TMHAMHYECKHUX XapaKTePUCTHK. YucieHHoe
YacTH MOJICITUPOBAHUE
H3yuenue mamepuanos 1umepamypHslx
UCMOYHUKOB:
[1], ctp. 30-45, 57-65
5 CunTes nupoBoit 38 8 - 10 - 20 CamocmosamensHnoe usyuenue
CHUCTEMBI yIIPABICHUS meopemuueckozo mamepuana: TpeOoBaHUS K
3a/TaHHOTO peoOpa3oBaTeto Kak K HCTOYHUKY
MTOJTYTIPOBOTHUKOBOTO CTaOMIM3NPOBAHHOTO HAMIPSDKEHUS MIIH TOKA.
mpeobpa3oBaresis ITapameTphl CEpUIHO BBIITYCKAaEMBIX
5.1 CunTe3 nupoBoii 38 8 - 10 - 20 npeoOpa3zoBareneit
CHUCTEMBI yIPaBICHHUS H3yuenue mamepuanos aumepamypHsix
3aITaHHOTO UCHOYHUKOB:
MOJIyIPOBOTHUKOBOTO [1], ctp. 404-419
npeoOpa3oBaTelst [2], cTp. 362-393
3a4er ¢ OICHKOH 0.3 - - - 0.3 -
Bcero 3a cemectp 180.0 32 - 48 0.3 99.7
Hroro 3a cemecTp 180.0 32 - 48 - - 0.3 99.7

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/pabotam; MKKII — nnauBHIyanbHble KOHCYIBTAIMK 110 KYPCOBBIM IpoekTaM/padotam; I'K- rpymnoBsie KOHCYIbTallUU TO pa3jienam
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymuii koHTposb; [TA — npomexyrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Mamemamuueckue 0CHO8bL aHANU3A OUCKDEMHBIX YUPDPOBLIX cUCHeM

1.1. MaremaTHuyeckue OCHOBBI aHAJIN3a AUCKPETHBIX LIUPPOBBIX CUCTEM

JIMCKpeTHbIE CHUCTEMBI - OIPENEICHUE, OCHOBHBbIE TIOHATHA. Pa3HOCTHBIE ypaBHEHWS.
WmnynbcHas XapakTepucTuka. z-npeoOpasoBanue. Ilepegarounas (yHKuus 3BeHa, 4aCTOTHBIE
XapakTepucTuku. Kpurepuu ycTon4nuBOCTH.

2. Annapamnas peanuzayus uud)poeblx cucmem ynpaeieHusi ¢ 06DGI1’ZH012 C6A3b10

2.1. AnnapatHas peanu3anus HUPPOBBIX CUCTEM YIIPABICHHS ¢ OOPAaTHOM CBSI3BIO

MukpokoHTpoJuIep: sApo, IIMHA ajpeca, IWHA JaHHBIX. [lepudepuss MUKpOKOHTpoILIepa:
ALTI, ITAII, Taiimep u 6ok IHNM. @opmupoBaHre UMIYIbCOB YIPABICHUS C HCIIOJIB30BAaHHEM
monayist IIIMM: kommiuMmeHTapHbI curdan, mMeptBoe Bpems. ALl B pexume ckaHUpOBAHUS
BXO/JIOB, OpraHU3allls U3MEPEHHS CUTHAJIA C TIOMOIIbIO MPEPbIBAHUM. .

3. HOJZVI’ZDOGO@HHKO(?bllZ npeo6pa306ameﬂb KaK 00vexkm ynpaeierusd

3.1. [TomympoBOTHUKOBBIN MPEOOPa3OBATENh KaK O0BEKT yIPABICHHS

Meton ycpenHeHMs, IpUMEpPbl MPUMEHEHHs UIl THIOBBIX MpeoOpa3zoBaTeiel MOCTOSHHOTO
HanpsDKEHUs. AHalIW3 Ha OCHOBE PA3HOCTHBIX MOJENEH: MPUMEPHI MPUMEHEHUs Uil TUIIOBBIX
npeoOpa3oBatesieil MOCTOSHHOIO HANPSDKEHUS. .

4. Ananu3z cucmembi VUPAGAeHUs U CUNOBOU Yacmu

4.1. AHanu3 cucTeMbl YIIPABICHUS U CUJIOBOM 4acTH

Ornucanne CUCTEMbl aHATMTUYECKUMHI METOJAaMU: PEIIEHNE CUCTEMbl YPaBHEHUH, MOTYyUYEHHBIX
METO/IOM YCpPEJHEHUs, PEIIEHUE CHUCTEMbl ypaBHEHHUH, IMOJYYEHHBIX Ha OCHOBE Pa3HOCTHBIX
ypaBHEHUH. Hcnons3oBaHue  COBPEMEHHBIX  Cpel  YHCICHHOTO CXEMOTEXHUYECKOTO
MojenupoBaHus. lcronb3oBaHMe YHMCIEHHBIX YCPEOHEHHBIX Mofened mpeoOpa3oBaTens.
Hcrnonp30BaHMe YUCICHHBIX HMUTAIIMOHHBIX MOjieNiel ipeoOpa3oBareis. MoaennpoBanue paboThI
MUKPOKOHTpPOJUIEpA U MepUpEpUN..

5. Cunmes yugposoii cucmemul ynpagieHus 3a0anH020 NOLYNPOEOOHUKOBO20
npeobpasosameins

5.1. Cunre3 uudpoBoii CUCTEMBI YIIPaBICHUS 3aJaHHOTO TIOJIYITPOBOJHUKOBOTO
npeoOpazoBaTes

Cratnyeckue xapaktepucTukud. CraTHueckuil pacueT (CHHTE3) CHCTEMbl YIIPaBJICHHUS.
JluHaMuyeckuif pacyer: KauyecTBO NEPEeXOAHBIX MPOIECCOB, OBICTPOAEHCTBHE, peaKUMs Ha
BO3MYILIEHUE HAMpPSOHKEHUS] MUTAHUS M TOKa Harpy3ku, yCTOWYMBOCTb. MoJenupoBaHue CUCTEMBI B
CpeJle YNCIEHHOIO CXEMOTEXHUUYECKOTO MOJEINPOBAHHU. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. [TapameTpruecKuil CHHTE3 CUCTEMBI yIIpaBieHMs. [JuHaMUecKne XapaKTepUCTHKHY;
2. [IpyumeHeHne MUKPOKOHTpOJIIEpa B cocTaBe UG POBOI CUCTEMBI YIIPABIICHUS.
[ToanporpammMel 00pabOTKH MpepbIBaHuil 1t 00paboTKH pe3ynbraToB nuaMepenus AL
3. [IpuMeHeHrne MUKPOKOHTPOJUIEPA B COCTaBe LU(PPOBOIl CUCTEMBI YIIPABIICHUS.
[ToanporpamMmMel 00pabOTKH MpepbIBaHUM I yripaBieHus Moayiem [IINM;
4. Ananmm3 paboThl mpeoOpa3oBaTesis 1Mo pa3HOCTHOM MoJienH. J[nHaMuuecKkuii aHau3 B
pexuMe Majloro curxana. [IpuMenenue cpepl YUCIEHHOTO CXEMOTEXHUYECKOTO



MOJIETTUPOBAHUS;
5. AHanmu3 paboThl IpeoOpa3oBaTes 0 YCPEAHECHHOM MOJIEH. AHAJIN3 YCTaHOBUBIIIETOCS
pexrMa (CTaTUYECKUH aHau3);

6. AHanmu3 paboThl TpeoOpa3oBaTes 0 YCPEAHCHHOM MoieH. J(nHaMuuecKkuii aHan3 B
pEeXHMME MAJIOr0 CUTHAJIA;

7. AHanu3 yCTaHOBUBILETrOCs peKHUMa IpeodpazoBaTess 0 YCPEJHEHHOM MOIENH B Cpefie
YHUCJIEHHOTO CXEMOTEXHUUYECKOTO MOJEIINPOBAHMSI;

8. AHaM3 yCTaHOBMBILETOCS peKUMa Ipeodpa3zoBaTest 10 UMUTALIMOHHON MOJIENH B Cpefie
YHUCJIEHHOTO CXEMOTEXHUUYECKOTO MOJEINPOBAHMSI;

9. AHanu3 yCTaHOBUBILErOCs peXHUMa MpeodpazoBaTesisi BTOPOIro poJia o pa3HOCTHOM
MOJIENH;

10. AHayIM3 yCTaHOBUBILETOCs peKUMa Ipeodpa3oBaresist BTOpOro poja 1o yCcpeaHEeHHOU
Mozenu. [IpumeHenne cpesibl YUCIEHHOTO CXEMOTEXHUYECKOTO MOIETUPOBAHUS;

11. [IpuMeHeHre MUKPOKOHTPOJUIEPA B COCTaBe LU(POBOM CUCTEMBI YIIpaBIECHUS.
Hcrnionbs3oBaHue NPEPBIBAHNIM;

12. IlpumeHeHre MUKPOKOHTPOJIJIEPA B COCTaBE HU(PPOBON CUCTEMBI YIIPABIICHHS.
[TognporpamMmMel 00pabOTKH MPEepBIBAHUI IS YIIPABICHUS MOAYJIEM TaliMepa B PEXKIME
qnM;

13. AHanu3 4aCTOTHBIX XapaKTEPUCTUK MPeoOpa3oBaTelisi BTOPOTO POjia M0 Pa3HOCTHOM
MOJIENH;

14. AHanmu3 4acTOTHBIX XapaKTEPUCTUK MTPeoOpa3oBaTesi BTOPOro poja Mo yCPETHCHHOM
Mozenu. [Ipumenenne cpesibl YUCIEHHOTO CXEMOTEXHUYECKOTO MOIEIIUPOBAHUS;

15. OcoOEeHHOCTH YaCTOTHBIX XapaKTEPUCTUK MPeoOpa3oBaTeei, MOCTPOSHHBIX 1O
pas3InYHbIM cXeMaM. AHaJIM3 YCTOHYMBOCTH CHUCTEM YIPaBIEHUs IPe0Opa30oBaTEISIMU.
[TpumeHeHue cpeibl YUCIEHHOTO CXEMOTEXHUYECKOIO MOIETTUPOBAHUS;

16. Ananu3 nmpeobpa3zoBares ¢ MPONOPLUOHATBHO-UHTETPAIbHBIM PEryJIpOBaHUEM. AHAIIN3
YCTaHOBUBIIETOCS peXUMa (CTaTUYECKUI aHaIu3);

17. Ananu3 nmpeobpa3zoBarens ¢ MPONOPLUUOHATBHO-UHTETPAIbHBIM PEryJINPOBAHUEM.
JInHaMHA4YeCKHil aHAJIN3 B PEKUME MAJIOTO CUTHAIIA;

18. Ananu3 nmpeobpazoBarelis ¢ MPONOPLUUOHATBHO-UHTETPO-1upDhepeHInanbHoe
perynupoBaHueM. AHaIN3 YCTAHOBUBIIIETOCS PEXUMA (CTATUUECKHUI aHAJIN3);

19. Ananu3 nmpeobpa3zoBares ¢ MPONOPLUUOHATBHO-UHTETpO-1uphepeHIInanbHOe
peryiaupoBaHueM. J[MHAMUYECKUI aHAIU3 B PEKUME MAJIOr0 CUTHANa;

20. AHanu3 npeodpazoBarels ¢ peryJnpoBaHUEM 0 TOKY. AHaIM3 peodpa3zoBaress ¢
MPONOPLUUOHAIEHO-UHTETPAIbHBIM U TOKOBBIM PETYJIHPOBAHUEM;

21. 3agaun NpOEKTUPOBAHMSI CUCTEMBI YIIPABIICHUS;

22. IlapameTpuueckuil CHHTE3 CUCTEMBbI yrpasiieHus. CTaTuueckuii Koa((HULMEHT YCUIICHNUS;
23. AHanu3 paboThl Ipeodpa3oBatess 0 pa3HOCTHOM MOAETH. AHAIN3 YCTaHOBUBIIETOCS
pexuma (CTaTUYECKUN aHaAIN3).

3.4. Tembl 1a60paTOPHBIX PadoT

HE MIPEAYCMOTPEHO

3.5 KoncyabTanum

=

Texywui konmpoas (TK)

Pacuer nepenaTouHbiX (yHKIIUN U YaCTOTHBIX XapaKTEPUCTUK

IIpuMep nporpaMMHOrO KOJa, PpEANU3YIOLIEro 3alyCK W CUYUTBIBAHUE pE3yJbTAaTOB
m3mepernii AL TIpumep mporpaMMHOTO KOJ1a, pEaTM3YIOIIETO 3amycK U (OpMUPOBAHNE
UMIYJIBCOB C oMoIIbto 6soka [ITNMM



3. TomynpoBomHUKOBBIA  mpeoOpa3oBarenb Kak 00beKT  ympasieHus. llomyueHue
nepeaaToyHoi GyHKIUK CUIIOBOM yacTu. [Ipumepsl pemenus 3a1aq

4. Amnanu3 CcUCTeMBI MpeoOpa3oBarenb-cucTeMa yrpasieHus. COCTaBIeHHE U pelleHHue
CHCTEMBI YPaBHEHUH METOJIOM YCPEAHEHHS U Ha OCHOBE Pa3HOCTHBIX YPaBHEHHH

5. Dransl pa3paboTKH CUCTEMBI yripaBieHus. Be1Oop seMeHTHO# 6a3bl

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii nmpoekt/ pabota HE IPEayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTVCIUIUTUHBI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAaHUE)

3anjgaHupOBaHHbIE PE3yJIbTaThl 00Y4YEHUS 110 AUCLUILINHE Konbl
COOTBETCTBUM C
(B cOOTBETCTBUU C pazjesioM 1) HWHJIUKAaTOPOB 1.3.1)
1]12[3]4]5
3HaTh:
MaTeMaTHYeCKHUEe METO/Ibl OIIMCAHUS TUCKPETHBIX Konrtponsnas pabora/KonrposibHas padora 1.
U(PPOBBIX CUCTEM N-2nk-1 + YacToTHBIE XapaKTEPUCTUKHU AUCKPETHON
CUCTEMBI
Ymersb:
aHAJIM3UPOBATh JUCKPETHBIE CUCTEMBbI, PACCUMTHIBATD Konrponsnas padora/KonrponbHas padora Ne3.
JUHAMHAYECKHE CBOMCTBA, B TOM YHUCIIE C IOMOIIBIO N-2nk-1 + |+ Pacuer xapakrepucTiK (PPOBOI CUCTEMBI
YHUCICHHOI0 MOJICIIMPOBAHUS aBTOMAaTHYECKOI'0 YIIPaBJICHUS
MCIOJIb30BaTh COBPEMEHHBIE MUKPOKOHTPOJIEPHI KaK Konrtponsnas pabora/KonrposnbHas padora 2.
AJIEMEHTHYIO 0a3y CUCTEM aBTOMAaTHYECKOIO N/1-3nk-1 + [IpuMeHeHre MUKPOKOHTPOJUIEPOB B COCTaBE
peryaupoBaHus CHCTEMBbl aBTOMAaTHYECKOT0 PEryJIUpOBaHUs
CHUHTE3UPOBATh CUCTEMY aBTOMAaTUYECKOTO YIPaBJIEHUS Ha KonTponbhas padora/KonTponbHas padota Ned.
OCHOBE TPeOOBaHUI K CTATUUECKUM U JUHAMUYECKUM VT-3mc 4 | Hapamerpuyeckuii cuuTe3 U(pPOBOH CHCTEMBI

XapPaKTCPUCTHKAM ITOJTYIIPOBOAHHUKOBOI'O
npeoOpaszoBarens

yIpaBieHus peodpazoBaTes




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®Popma peanuzanuu: KomnsrorepHoe 3aganue
1. Konrponbnas padora Ned. [Tlapamerpuueckuii cunTe3 U(ppOBOI CUCTEMBI YIPaBICHHUS
npeoOpazosarens (KonTponasHas pabora)

Dopma peanuzanuu: [TucemenHas padora
1. KontponpHas padota 1. YacToTHBIC XapaKTepUCTUKH TUCKpPEeTHOU cucTteMbl (KoHTponpHas
pabora)
2. KonTponbHas pabota 2. [IpuMeHeHne MUKPOKOHTPOJIEPOB B COCTaBE CUCTEMBI
aBTOMaTuyeckoro peryiaupoBanus (KonrponsHas padota)
3. Kontponbnas pabota Ne3. Pacyer xapakTepucTuk u(ppoBOil cHCTEMbl aBTOMAaTHYECKOTO
ynpasienus (Kontponsnas padota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

3auem c oyenxou (Cemecmp No3)
O1eHKa 3a OCBOCHHE JUCIMIIJIMHBI BEICTABISCTCA B COOTBETCTBHU C IOJIOKCHHEM O OalIbHO-
peiituarosoi ctpykrype HUY "MON".

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIEe M JIEKTPOHHbIE U3AHUA:

1. Po3zanos 1O. K., Boponus II. A., PeiBkun C. E., Yameirus E. E.- "CrapaBouHuk no cuiaoBoi
anekTponuke", U3narensctBo: "U3narensckuit nom MOU", Mocksa, 2014 - (474 c.)
http://e.lanbook.com/books/element.php?pll_id=72289;

2. MenemmuH, B. 1. Ynpasienne TpaH3UCTOPHBIME MpeoOpazoBaTesiMu diekTposHeprun / B. 1.
MenemuH, /1. A. OpunnHHKOB . — M. : TexHocdepa, 2011 . — 576 c. — (Mup paan0od31eKTPOHUKH) . -
ISBN 978-5-94836-260-1 ..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpam;

3. Windows / OnepannonHas cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maiina, Coepmkas, BK u np);

5. SimiInTech.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com
9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/
10. 9BC "KoncyasTaHnt ctygenta' - http://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, Ocnamenne
HaAaMMCHOBaHHE
VYuebnsle aynutopun s | K-120, MammHHBIH 321 cepBep, KOHIUIMOHED
MPOBEJECHUS JTEKIIMOHHBIX HBI]
3aHATHUN U TEKYLIErO b-305, YueOnas rapra co CKaMbei, CTyJ, JOCKa MEJIOBas,
KOHTPOJIA ayIUTOpUs MYJIbTUMEIUIHBINA IPOEKTOP,

KOHJIMITUOHED

Y4eOHble ayIUTOPUH AJIs
MIPOBEACHUS ITPAKTUYECKUX
sansatui, KP u KII

K-120, MammHHBIN 3a71

cepBep, KOHAULIUOHED

UBIL]
B-305, Yuebnas rapTa co CKaMbeH, CTyJ, JOCKa MEJIOBas,
ayAUTOpHUs MYJIbTUMEIUMHBIA IPOEKTOP,

KOHTUITHOHED

Y4eOHbIC ayAUTOPHH IS

K-120, MamuHHEIH 3a71

cepBep, KOHIUIUOHED

[IPOBEICHUS MBI
MIPOMEXKYTOUHON Bb-305, Yuebnas rapTa co CKaMbeH, CTyJI, JOCKa MEJIOBas,
aTTecTaluu ayIUTOpUs MYJIbTUMEAUNHBIN IPOEKTOP,
KOHJIUITUOHED
[Tomemenus ais HTB-201, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSATENILHON PabOThI KomnberorepHbiit MMACHEMEHHBIHN, BEITAJIKA JUTS OJICK I,

YUTaIbHBIN 3aJ1

KOMIIBIOTEPHAs! CETh C BBIXOZOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
IIPUHTEDP, KOHIULIUOHED

ITomemenus s E-324/1, CTOJI, CTYJI, KA A5 JOKYMEHTOB, HIKad
KOHCYJIbTUPOBaHUs IIpenonaBarenbckas JUTSL O IBI
kad."IIpom.om."

HOMeHIeHI/ISI AJI XpaHCHUA
o0opynoBaHus U y4eOHOTO
WHBEHTaPS

E-324/5, MeTtoanyeckuii
kabuHeT xad.
"TIpom.3m."

rapTa, CTyJ, BeIIaJKa JUIs OJIeKIbI,
KOMIIBIOTEPHAs CETh C BBIXOJOM B

WNHTepHeT, MyIbTUMEINIHBINA IPOEKTOP,

JI0CKa MapKepHas NepeaABIKHAs, HOYTOYK
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[Ipsimoe 1 poBoe ynpasieHHe MOIYIPOBOHUKOBBIMH MPE0Opa30BaATEIIAMU

IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
Kontponbnas pabota 1. YacToTHbIe XapaKTepUCTUKH IUCKpeTHOU cucteMbl (KoHTpoapHas

KM-1

KM-2

KM-3

KM-4

pabora)

KonTponbhas pabota 2. [IpuMeHeHne MUKPOKOHTPOJIJIEPOB B COCTABE CUCTEMBI

aBTOMaTHueckoro peryiauposanus (Kontponbnas padota)

Kontponbnas padota Ne3. Pacuer xapakTepucTuk U(PpOBOH CUCTEMBI aBTOMATHYECKOTO

ynpasienus (KontponsHas pabota)

Kontponbnas pabota Ne4. [Tapamerpudeckuii cuntes nudpoBoi CUCTEMBI YIIPaBICHUS

npeoOpazoBarens (KonTponsHas pabora)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

WNnupexe KM- | KM- | KM- | KM-
Howep Paznen nucourmHb KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 MareMaTHuecKue OCHOBBI aHAIIN3a AUCKPETHBIX IIU(PPOBBIX
CHCTEM
11 MareMaTHuecKue OCHOBBI aHAIIN3a AUCKPETHBIX IIUPPOBBIX 4
CUCTEM
2 AnmnaparHas peanu3anus HU(POBBIX CUCTEM YIIPaBJIECHHUS C
00paTHOM CBS3BIO
21 AnmnaparHas peanuzanus HU(POBBIX CUCTEM YIIPaBICHHUS C +
00paTHOM CBS3BIO
3 [TomynpoBOIHUKOBBIH MpeoOpa3zoBaTelb Kak 0ObEKT
yIpaBJIeHUs
31 [TomynpoBOTHUKOBBIH MpeoOpa3zoBaTelb Kak 0ObEKT +
yIpaBJIeHUs
4 AHaIM3 CUCTEMBbI YIIPABIICHUS U CUJIOBOM YacTH
4.1 AHanM3 CUCTEMBI YIIPABIICHUS U CUJIOBOM YacTH +
5 CunTe3 nudpoBoil cucTeMbl ynpaBiIeHus 331aHHOTO
MOJIYTIPOBOJTHUKOBOTO MpeoOpa3oBarTens
51 CunTe3 nudpoBoil cucTeMbl ynpaBiIeHuUs 3aaHHOTO 4
' MOJIYTIPOBOJTHUKOBOTO MpeoOpa3oBarTens
Bec KM, %: | 20 20 30 30
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