MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/crnenuaibHocTh: 11.04.04 D1eKTpOHUKA U HAHOIIEKTPOHUKA

HaunmeHoBaHue 06pa30BaTeJII)H0]71 nporpamMmmabl: HpOMbIIIIJIEHHaSI JJIEKTPOHMKA H MUKPONIPpOECCOPHasA
TEXHHKA

YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa

®opma o0yuenusi: Ounas

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

HNPEOBPA3OBATEJAMHA

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NMPOrpamMMblI:

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;

MockBa 2025
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3aBeyIOIIMI BBITYCKAIOIICH
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ileab ocBOeHUsI AUCHHUILNIMHBI. U3YYEHUE U OCBOCHUE MATEMAaTUYECKUX OCHOB M METOMK aHAIN3a
U pa3pabOTKH UPPOBBIX CUCTEM YIIPABIICHUS MOIYIIPOBOAHUKOBBIMU IPE0OPa30BaTEISIMHU.

33[{3‘11/1 AUCHHUITIMHbI

- U3y4eHHe MAaTEeMaTHYEeCKUX OCHOB aHAJIN3a TUCKPETHBIX HU(POBBIX CUCTEM;
- U3y4YEeHHE IEMEHTHOM 0a3bl M TEXHUUECKUX PeUIeHUI HU(POBBIX CUCTEM YIIPaBJICHUS,
- OCBOCHHME METOAMK pacueTa U CHHTE3a IU(PPOBBIX CUCTEM YIIPABICHHS ITOJIYIIPOBOAHUKOBBIMU

peoOpazoBaTEISIMHU.

dopmupyembie y 00y4aronierocs KOMNneTeHIMH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHI !

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHNs

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:
- ACITIOJIB30BAaTh COBPEMEHHBIC
MUKPOKOHTPOJUIEPHI KaK 3JICMEHTHYIO
0a3y cUCTeM aBTOMAaTHYE€CKOTO
pEryJIupoBaHus;

- CHHTE3UPOBATh CUCTEMY
aBTOMATHUYECKOTO YIPABIICHUS HA OCHOBE
TpeOOBaHUH K CTATUYECKUM U
JTUHAMHYECKHM XapaKTepUCTUKaM
MIOJTYITPOBOTHUKOBOT'O TIpe0Opa3oBaTeds.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHoHaIbHOM 00pa3oBaTelbHOM MporpaMme
[TpoMbInieHHAsT DJIEKTPOHMKA W MHKporporeccopHas TexHuka (mamee — OIIOIl), nampaBieHus
noarotoBku 11.04.04 DnexTpoHUKaA ¥ HAHORJIEKTPOHUKA, YPOBEHb 00pa30BaHuUs: BhICIIEe 00pa30BaHUE -

MarucTpaTypa.

baszupyercs Ha ypoBHe BbIclIero o0pa3oBanus (6akaiaBpuaT, ClIEHUAIUTET).

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




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNINHBI
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 1umepamypHnslx
UCHIOYHUKOB:
[1], ctp. 30-45, 57-65
5 CunTes nupoBoit 38 8 - 10 - 20 CamocmosamensHnoe usyuenue
CHCTEMbI yIpaBJICHUs meopemuyueckozo mamepuana: TpeGOBaHUS K
3aITaHHOTO peoOpa3oBaTeNo Kak K HCTOYHUKY
MOJYIPOBOHUKOBOTO CTaOMIM3UPOBAHHOTO HAMPSDKECHHS UITH TOKA.
mpeobpa3oBaresis ITapameTphl CEpUIHO BBIITYCKAaEMBIX
5.1 CunTe3 nupoBoii 38 8 - 10 - 20 npeoOpa3zoBareneit
CHUCTEMBI yIPaBICHHUS H3yuenue mamepuanos aumepamypHsix
3aJaHHOTO UCHOYHUKOB:
MOJIyIPOBOTHUKOBOTO [1], ctp. 404-419
npeobpa3oBaTest [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
npoekTtam/padotam; MKKII — nnauBHTyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3ienaM
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. Marematndeckue OCHOBBI aHAJIM3a TUCKPETHBIX LU(POBBIX CHCTEM

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

2. Annapamuas peaiuzayus 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, AT, Taiimep u 6ok LINM. dopMupoBaHre UMIYIbCOB YIPABICHUS C HCIIOJIB30BAaHHEM
monayist IIIMM: kommiuMmeHTapHbI curdan, mMeptBoe Bpems. ALl B pexume ckaHUpOBAHUS
BXO/JIOB, OpraHU3allls U3MEPEHMS CUTHAJIA C TIOMOIIbIO NPEPbIBAHUM. .

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

3.1. [TonynpoBoAHUKOBBIN IPeoOpa30BaTeNb Kak OOBbEKT YIIPABICHUS

Mero ycpenHeHusi, mpUMepbl NMPUMEHEHUS Ul THUIIOBBIX IpeoOpa3oBaTeiell MOCTOSHHOTO
HanpsDKeHUs. AHAJIM3 Ha OCHOBE PA3HOCTHBIX MOJENEH: MpUMephl MPUMEHEHHs IS THUIIOBBIX
npeoOpa3oBaTesneil MOCTOSHHOTO HANPSKEHHS. .

4. Ananu3z cucmembi VUPAGAeHUs U CUNOBOU Yacmu

4.1. AHanu3 cucTeMbl YIIPABICHUS U CUJIOBOM 4acTH

Ornucanne CUCTEMbI aHATMTUYECKUMH METOJaMU: PEIICHUE CUCTEMbl YPaBHEHUMN, MOTYyUYEHHBIX
METO/IOM YCpPEJHEHUs, PEIIEHUE CHUCTEMbl ypaBHEHHUH, IMOJYYEHHBIX Ha OCHOBE Pa3HOCTHBIX
ypaBHEHUH. Hcnons3oBaHue  COBPEMEHHBIX  Cpel  YHCIEHHOTO CXEMOTEXHUYECKOTO
MojenupoBaHus. lcronb3oBaHMe YHMCIEHHBIX YCPEOHEHHBIX Mofened mpeoOpa3oBaTens.
Hcrnonp30BaHMe YUCICHHBIX UMHUTAIIMOHHBIX MOjieNiel ipeoOpa3oBaress. MojenrpoBanue paboThI
MUKPOKOHTpPOJUIEpA U MepUpEpUN..

5. Cunmes yugposoii cucmemul ynpagieHus 3a0anH020 NOLYNPOEOOHUKOBO20
npeobpasosameins

5.1. Cunre3 uudpoBoil cucTEMBbI yIIpaBICHU 33JaHHOTO TIOJTYITPOBOJHUKOBOTO
npeoOpazoBaTes

Cratnyeckue xapaktepucTukud. CraTHueckuil pacueT (CHHTE3) CHCTEMbl YIIPaBJICHHUS.
JluHaMuyeckuif pacder: KayecTBO NEPEXOAHBIX MPOIECCOB, OBICTPOAEHCTBHE, pEaKUMs Ha
BO3MYILIEHUE HAMpPSKEHUS MUTAHUS M TOKa Harpy3k, yCTOMYMBOCTh. MOJEIMPOBAaHUE CUCTEMBI B
CpeJle YNCIEHHOIO CXEMOTEXHUUYECKOTO MOJEINPOBAHHU. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. Ananu3 paboTsl mpeoOpa3oBaTess MO Pa3HOCTHON MoJieny. AHAJIN3 YCTaHOBUBIIETOCS
pexrMa (CTaTUYecKui aHalus);
2. IlpuMeHeHre MUKPOKOHTPOJIIEPA B COCTaBE U(PPOBON CUCTEMBI yIIPaBIICHUS.
[ToamporpamMmbl 06pabOTKHM TIpEpBIBaHMIA JI71s1 00pabOTKH pe3yabTaToB usmepenus AL,
3. IlpumeHeHne MUKPOKOHTpOJIIEpa B COCTaBe IIM(PPOBOI CUCTEMBI YIIPABICHHUS.
[TonmporpamMmMbl 00pabOTKH MpepbIBaHUM AJis yripaBieHust moaynem LINM;
4. Ananu3 paboTsl mpeoOpa3oBaTesis Mo Pa3HOCTHON MoaenH. JIMHaMUYecKUil aHaIu3 B



pexxume Manoro curtaina. [IpuMeHeHne cpeapl YUCIEHHOTO CXEMOTEXHUYECKOTO
MOJIETTUPOBAHUS;

5. Ananu3 paboTsl MpeoOpazoBaTes M0 YCPEAHEHHOM MOJIeNI. AHAIN3 YCTaHOBHBILIETOCS
pekuMa (CTaTUYECKUi aHaIN3);

6. Ananm3 paboThI MpeoOpa3oBaTess M0 yCPEAHCHHON Mojien. JIMHAMUYeCKUi aHAIIU3 B
pEeXHMMe MaJIOro CUTHANA;

7. AHanM3 YCTaHOBHUBILIETOCS peXXKUMa MPeoOpazoBaTelis 0 YCPETHEHHOM MOJIENN B Cpesie
YHUCIIEHHOTO CXEMOTEXHUYECKOT'0 MOJICTUPOBAHUS;

8. AHaM3 YCTaHOBHBILETOCS PeKUMa IPeodpa3zoBaTest 0 UMUTAIIMOHHON MOJIEIH B Cpeie
YHUCIIEHHOTO CXEMOTEXHUYECKOT0 MOJICTUPOBAHUS;

9. AHanM3 yCTaHOBHUBILETOCS pEKHUMa IMPeoOpa3oBaTessi BTOPOTO pojia 1Mo pa3HOCTHON
MO/JIeNH;

10. AHann3 yCTaHOBUBIIETOCS PEXUMA MTPpeodpa3zoBaTesisi BTOPOro poja Mo yCpeaHEHHON
mozenu. [IpumeHenne cpesibl YUCIEHHOTO CXEMOTEXHUYECKOTO0 MOICTUPOBAHUS;

11. [IpuMeHeHre MUKPOKOHTPOJLIEPA B COCTaBe LU(POBOI CUCTEMBI YIIPaBICHUSI.
Hcnonw3oBanue npepriBaHUN;

12. [IpuMeHeHre MUKPOKOHTPOJLIEPA B COCTaBe NU(POBOI CUCTEMBI YIIPABICHHUS.
[ToamporpamMMbl 00pabOTKH MpepbIBAHUMN ISl YIIPaBICHUS MOAYJIEM TaliMepa B peKUMe
UM,

13. AHanu3 4aCTOTHBIX XapaKTEPUCTUK MTPeoOpa3oBarTess BTOPOro pojia Mo yCpeaAHEHHON
mojenu. [IpuMenenue cpepl YUCICHHOTO CXEMOTEXHHUECKOTO MOISIIMPOBAHHS,;

14. OcoOeHHOCTH YaCTOTHBIX XapaKTEPUCTHK Mpeodpa3zoBaTelieil, MOCTPOSHHBIX IO
pa3uyHBIM cxeMaM. AHaJIN3 YCTOWYMBOCTH CUCTEM YIIPABIECHHS IPEOOpPa30BATEISIMH.
[TpuMmeHeHue cpebl YUCIEHHOTO CXEMOTEXHUYECKOT0 MOICTTUPOBAHUS;

15. Ananus mpeodpa3oBarelis ¢ MPOOPIHOHATBHO-UHTETPATILHBIM PETyIUPOBAaHHEM. AHAIHN3
YCTaHOBUBIIETOCS peKUMa (CTAaTUUECKUIl aHATU3);

16. Ananu3 mpeodpa3oBaress ¢ MPONOPIUOHATBHO-UHTETPATLHBIM PETyJIMPOBAHUEM.
JluHaMuyeckuii aHaIu3 B peKUME Majoro CUrHaa;

17. Ananu3 npeoOpaszoBaresisi ¢ IPONOPIHOHAIBHO-UHTErPO-Aud hepeHnaIbHoe
peryiarpoBaHueM. AHAINU3 YCTaHOBHUBILETOCS peKrMa (CTaTUYECKUI aHATU3);

18. Ananu3 npeoOpaszoBareisi ¢ MPOMOPIHOHAIBHO-UHTErPO-Aud hepeHnaIbHoe
peryiaupoBaHueM. /IMHaMUYeCKHii aHAIM3 B PEXKHMME MaJIoro CUTHANA;

19. Ananu3 npeoOpazoBaresisi ¢ peryJIMpOBaHUEM 10 TOKY. AHAIIU3 TpeoOpa3oBaTes C
IPONOPLHUOHATBHO-MHTETPAIbHBIM M TOKOBBIM PETYIUPOBAHUEM;

20. 3agaun NPOEKTUPOBAHMSI CUCTEMBI YIIPABIICHMUS;

21. [TapameTpuyeckuii CUHTE3 cUCTEMBI yripaBieHus. Cratnyeckuit K03hHUIUEHT ycuneHus;
22. AHanu3 4aCTOTHBIX XapaKTEPUCTUK MPeoOpa3zoBaTesi BTOPOTO PoJia MO pa3HOCTHOU
MO/JIeNH;

23. IlapameTpuuecKkuil CHHTE3 CUCTEMBI YIIpaBlieHUs. J[MHaMUYeCKUEe XapaKTePUCTUKH.

3.4. Tembl 1a60paTOPHBIX PadoT

HE MIPEAYCMOTPEHO

3.5 KoncyabTanum

=

Texywui konmpoas (TK)

Pacuer nepenaTouHbiX (yHKIIUN U YaCTOTHBIX XapaKTEPUCTUK

IIpuMep mnporpaMMHOrO KoOJa, PpEalU3YIOIIEro 3alyCK W CUYUTBIBAHUE PE3YyJbTAaTOB
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 YPaBHEHHUH METOJIOM YCPEIHEHHS U Ha OCHOBE Pa3HOCTHBIX YPaBHEHUH

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

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI



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

Howmep paznena
JTUCLUILIUHEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAaHUE)

3anjgaHupOBaHHbIE PE3yJIbTaThl 00Y4YEHUS 110 AUCLUILINHE Kozp!
COOTBETCTBUHU C
(B cOOTBETCTBUU C pazjesioM 1) HWHJIUKAaTOPOB 1.3.1)
1]12[3]4]5
3HaTh:
MaTEMaTHYECKHE METObI OIIUCAHUS TUCKPETHBIX Konrtponsnas pabora/KonrposibHas padora 1.
U(PPOBBIX CUCTEM N-2nk-1 + YacToTHBIE XapaKTEPUCTUKHU AUCKPETHON
CUCTEMBI
YMmerb:
aHAJIN3UPOBATh IUCKPETHBIE CUCTEMBI, PACCUUTHIBATh Konrponsnas padora/KonrponbHas padora Ne3.
JUHAMHAYECKHE CBOMCTBA, B TOM YHUCIIE C IOMOIIBIO N-2nk-1 + |+ Pacuer xapakrepucTiK (PPOBOI CUCTEMBI
YHMCJIEHHOI0 MOJEINPOBAHHUS aBTOMATUYECKOr'0 YIPABJICHUS
CHUHTE3UPOBATh CUCTEMY aBTOMAaTUYECKOI'O YIIPABJICHUS Ha Konrponsnas padora/KonrposnbsHas padora Ne4.
OCHOBE TPeOOBaHUI K CTATHYECKUM U JUHAMUYECKUM VT34 + [TapameTpudeckuii CHHTE3 IIU(PPOBON CUCTEMBI
XapaKTEpUCTUKAM IOJIYIPOBOJHUKOBOTO ' yIpaBJIeHUs peoOpazoBaTess
npeoOpaszoBarens
UCII0JIb30BaTh COBPEMEHHBIE MUKPOKOHTPOJUIEPHI KaK Konrtponsnas pabora/KontposnbHas padora 2.
AJIEMEHTHYIO 0a3y CUCTEM aBTOMAaTHYECKOIO N/1-3nk-1 + [IpuMeHeHre MUKPOKOHTPOJUIEPOB B COCTaBe

peryanpoBaHus

CUCTCMbI ABTOMATHYCCKOTI'O PEryJIMPOBAHUA




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)

Popma peanuzanuu: IncemenHas padora
1. KontponpHas padota 1. YacToTHBIC XapaKTEPUCTUKH TUCKpEeTHON cucteMbl (KoHTponpHas
pabora)
2. KonTponbHas pabota 2. [IpuMeHeHne MUKPOKOHTPOJIEPOB B COCTaBE CUCTEMBI
aBTOMaTuyeckoro peryiaupoBanus (KonrponsHas padota)
3. Kontponbnas pabota Ne3. Pacyer xapakTepucTiK U poBOil CHCTEMbI 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 JUCIMILIMHBI BEICTABISCTCA B COOTBETCTBUM C IIOJOKCHHEM O OallJIbHO-
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-METOANYECKOE 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.
Menemms, /. A. OBunHHUKOB. — M. : Texnocdepa, 2011. — 576 c. — (Mup paaAHOIIEKTPOHHUKH). —
ISBN 978-5-94836-260-1..

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe obecrneyeHue:
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, BKJIIOYas NpodeccHOHATbHBIE 0a3bI JaHHBIX U HH(OPMAIHOHHO-

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 mannbIix 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
MPOBEICHUS
IIPOMEKYTOUHON
aTTeCTalui

K-120, MamuHHEIH 3a71

cepBep, KOHIUIUOHED

MBI
Bb-305, Yuebnas rapTa co CKaMbeH, CTyJI, JOCKa MEJIOBas,
ayIuTOpus MYJTbTUMEAUMHBIN POEKTOD,

KOHAUIMOHEP

ITomentenus mis

HTB-303, JleknuoHHas

CTOJI KOMHLIOTCpHLII\/’I, CTYJI, CTOJI

CaMOCTOSATENILHON PabOThI ayIUTOPUS MMCHMCHHBIH, BEIIAJIKA JIJIS OJICKIbI,
KOMITbIOTEPHAS! CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTED NEPCOHAIBHBIN,
MIPUHTEP, KOHIULIUOHED
ITomemenus s E-324/1, CTOJI, CTYJI, mKad sl JOKYMEHTOB, TIKad
KOHCYJIbTUPOBAHMS [IpenonaBarenbckas JIIS OJIEXK BT
kad."IIpom.om."

HOMeHIeHI/ISI AJI XpaHCHUA
o0opynoBaHus U y4eOHOTO
WHBEHTaPS

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

rapTa, CTyJ, BeIIaJKa JUIs OJI€KIbI,
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 cunte3 nu(poBoii 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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