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PA3JIEJI 1. OBIIASA XAPAKTEPHUCTHKA MOAYJIA

1.1. AHHOTANMS coAepPKAHUSA MOIY sl

Monayns opueHTHpoBaH Ha (opMHpoBaHHE O0O0IIENpo(ecCHOHANBHOR TOATOTOBKH B
o0acTy ynpaBleHHs TEXHUIECKUMHU cHcTeMaMi. MoyIb COCTOMT U3 TPeX JUCLHIIIMH.

B «kypce «Teopus aBTOMaTHYECKOTO YIIPaBIEHMA» MHaHbl CBEJEHHA O CHCTEMAx
aBTOMATHYECKOTO VIIpaBJIeHUs, MX KiIaccuUKaIys, MOHATHS O MpOrpaMMmax M alropuTMax
VIOPABIEHHS, M3JIOKEHHE TEOPUHM JIMHEHHBIX HENPEpBIBHBIX M JUCKPETHBIX  CHCTEM
AaBTOMATHYECKOTO YyIpaeieHus. [IpeicraBieHbl ONTUMAIbHBIE CHCTEMBI, HETHHEHHBIE CHCTEMbI
aBTOMATHYECKOTO YIIPABJICHHS, TOUHBIE M MPHOIMKEHHBIE METO/bI HCCIIEOBAHUS YCTOMYUBOCTH H
aBTOKOJIe0aHHH, METOIBl aHAIM3a KayeCTBa HEIMHEHHBIX CHCTEM B Pa3IHUYHBIX PEXUMax H IIpH
Pa3IMYHBIX BHELTHHX BO3JEHCTBUSX; MeTO/Ibl cuHTe3a CAY.

JucumiuaHa «DJIeMEHTHI CHCTEM aBTOMATHKKY» (POpPMHUPYET yMEHHS U HaBbIKM IIPHMEHEHHS
Pas3IMYHBIX DJIEMEHTOB CHCTEM aBTOMATHKH B COCTaBE TEXHOIIOTHYECKOro o0opynoBanus. B xozxe
00yueHHMS IPOMCXOJMT 3HAKOMCTBO C IIPeIMETHOH O0OJAacTblo  aBTOMATUKH, 0a3oBOH
TEePMHHOJIOTHEH, TEHAECHIUSIMU Pa3BUTHA.

B xypce «MHKpPOIIPOILECCOPHEIE CPEICTBA M CHCTEMBD» PAacCMATPUBAIOTCS OCHOBHBIE
BONPOCHl IPUMEHEHHS MHKPOIPOIECCOPHBIX CHCTEM, CTPYKTYpPbl ~MHKPOIPOLECCOPOB U
MHKPOKOHTPOJUIEPOB, COCTaB M Ha3HayeHHe PETHCTPOB, CHCTeMbI KomaHAa. Msyuwaercs
HOMEHKJIaTypa COBPEMEHHBIX MHKpPOINPOLIECCOPOB M MHMKPOKOHTPOJUIEPOB, CPaBHHUBAIOTCH
pa3MYHBIE CTPYKTYPHl MHKPOIPOLECCOPOB, HIPHHIMIBI BBOJA-BBIBOAA HH(OpMAUH, BKIOYAsd
paboTy ¢ aHAIOTOBEIMH CHTrHajaMH. M3yyaroTcs MHKpOIIPOLIECCOPHBIE CPEICTBA JUIS YIIPaBICHUS U
KOHTPOJIS ¥ METO/IbI X NTPOEKTHPOBAHHS.

1.2. CtpykTypa H 00beM MOy 1A

Popma HTOIOBOI
NpPOMeKYTOYHOIH
aTTrecTaldy Mo
AMCIUINIMHAM MOJY/IA M B
LEJOM 110 MOJY.II0

O0bemM JHCHHIJIHH
MOIyJisl H BCEro
MO/YJifl B 3a4€THBIX
eIHHHIAX H Yacax

Ne n/m Ilepeyens AHCHMIIHE MOXYJISt

TeopHﬂ aBTOMAaTHYICCKOIO

1 8 3.e. /288 uac. 3a4eT, IK3aMeH
yIIpaBJICHUS

2 J1eMeHTEI CHCTEM aBTOMATHKH 4 3.e./ 144 ygac. 3a4eT
MUKPOIIPOIIECCOPHBIE CPEACTBA H

3 panpan P PER 53.e./ 180 ugac. IK3aMeH
CHCTEMEI
Koutpone no moaymo (KypcoBoii

4 p AyImo (iyp 1 3.e./ 36 yac. 3alUTa IPOoeKTa
IIPOEKT)

WUTOI'O o Moxyto: 18 3.e. / 648 yac.
1.3. HHoc1e10BaTEILHOCTE OCBOEHHs MO1YJIsi B 00pa3oBaTe/IbHOM NporpaMmMe
IIpepeKBU3HTHI MOXY.JIS Moaynu: HayuHo-¢hyHIaMeHTalbHble OCHOBEI

npodeccHOHANBHOI 1€ TeIbHOCTH;
TeopeTHuecKkre OCHOBBI JJIEKTPOTEXHUKH.
Jucimmmna CrenyraibHble ITIaBbl MATEMATHKH.

IMocTpeKBH3UTHI H KOPPEKBH3UTHI MOXY.JIsI Jucnumnuaa MoaenupoBaHue TEXHHYECKUX
cucreM. Moyiu: ABTOMaTH3aALH
TEXHOJIOTHYECKUX IIPOLIECCOB; DIEKTPOTIPHBOI
W aBTOMATHKa [IPOMBILUIEHHBIX YCTAHOBOK 1
TEXHOJOIMYECKHUX KOMIIJIEKCOB;
D5exTpooOOpyAOBaHUE U 3TIEKTPOCHAOKEHHE
NpeanpUsiTUH, OpraHu3alui U yUpeKIEHHH.




1.4. Pacnpenenenne KOMIETEHIHHA 110 JHCIUILTHHAM MOIYJIf, IVIAHHPYeMble
pe3yJbTaThl 00y4eHUs (MHIMKATOPBI) 10 MOIYJII0

H3yuenue

JHUCHHIIIIHNH

MOJLYJIS

IpeNycMaTpUBaeT

(opMHpOBaHHE  KOMIIETEHIIMH

IIOCPENCTBOM IIOCIIEAOBATEIIbHOTO OCBOCHHS PE3YILTAaTOB 06yqu1/151 Ha OIIpEACIICHHOM YPOBHE
CJIOKHOCTH COOCPIKaHHA.

PCSYJ'II:TaTBI 06Y‘I€HHH 0 JUCHHUIINIMHE — 3TO KOHKPETHBIC 3HAHKWA, YMEHHA, OIBIT U JPYI'HE
PE3YJIBTATEI (couepmarenbﬂme KOMIIOHEHTBI KOMHCTCHHHﬁ), KOTOPBIX INIAHHPYETCA OJOCTHYL Ha
JTane M3Yy4CHHsA OUCHHMIIIMHBI MOAYJIA H KOTOPBIE IOOJDKHBI GYHYT MIPOAEMOHCTPHPOBAHEI

06y‘-IaI-OILII/IMHCH H OILEHCHEI

[penojaBarelieM [0 HHIAKATOPAM/U3MEPSIEMBIM  KPUTEPHSIM,

BKJIIOYEHHBIM B (DOPMYJIHPOBKY PE3yIETAaTOB 00YUEHHSI.

WHaMKaTOp — 3TO NpH3HAK / CHTHA1/ MapKep, KOTOpbIH IOKa3hIBaeT, HAa KaKOM YpOBHE
00YYaroIUiCs TOJDKEH OCBOMTH PE3YJIBTAThl 00y4YEeHHs M MX NPENbABICHUE J0/DKHO IMOATBEPAUTHL
(bakT OCBOEHHs IPEAMETHOTO CONEPKAHUS JAaHHOH JUCIHILUIHHBL

VHIMKATOPBI YYUTHIBAIOTCS IIPH BLIOOpE M COCTaBIEHHH 3aJ@HHi KOHTPOIBHO-OIEHOYHBIX
MEpOTIPUATHH (OLEHOUHBIX CPEJCTB) TEKYyLIeH H IPOMEKYTOYHON ATTECTALHH.

Ilepeuenn Koa u HanMeHOBaHHe ILnanupyemble pe3yJbTaThl 00y4eHHs
AMCHHIUIHH MOXYJIS KOMIIETEeHI[HH (MHAHKATOPbI)
1 v 3

Teopus
aBTOMATHYECKOr0
ynpaBJIeHHs

TTK-6 CrniocofeH paccHHMThIBATh
napameTpbl U PesKUMBbI 0OBEKTOB
npodeccHOHaNbLHOM
JIeATeNIBHOCTH C 3JIEMEHTaMH
HH(MOPMaLMOHHOH U CHIIOBOH
SNMEKTPOHHUKH, aBTOMATHKH U
MMKpPOTPOLIECCOPHBIX CPEACTB
yTpaBjIeHus

3HaHuA:

- XapaKTepUCTUKH JIMHEHHBIX HETIPEPbIBHBIX
CHCTEM;

- THIOBbIE THHAMHYECKHE 3BEHbS W
cTpyKTypHble cxembl CAY;

- MeTo/ibl MccneaoraHus cBoHeTB CAY U
npoueccos B CAY;

- OKA3aTeNld KAuecTBa PeryTMpOBaHus U
METO/IbI HX OMpeeIeHHS;

- Metonsl cuaTeza CAY;

- METOABI HCcieoBaHus HenuHeHHbIX CAY;
- MeTO/BI HcceaoBaHus LMppoBbiX CAY.

VYmenuan:

- COCTaBJIATL CTPYKTYpHbIe cxeMbl CAY;

- uccnenopats CAY,

- AHAJTM3UPOBAThH KAa4eCTBO PEry/IMpOBaHHs;
- ocylecTBATh cuHTe3 CAY.

Tpedyemblii npaxmuyecKkuii onvim, e1a0eHue:
- oneIT HeenenoBanug CAY;
- onbIT cHHTe3a CAY.

DJIeMEHTBI CHCTEM
aBTOMAaTHKH

ITK-8 CniocobeH onpenensts
napameTphbl M XapaKTepPHCTHKH
000pyIOBaHMs, MPOLIECCOB U
pexxuUMOB paboTEl OOBEKTOB
npogeccHoOHaTbHOH
JeATeJIbHOCTH

3unanua:

- MPUHLIMIBI U3MEPEHUS Pa3/IMUHBIX
(M3HUECKUX BEJIMYHMH, NPHHLIMIIBI AEHCTBHSA
JaTUHKOB MPUMEHAEMBIX B CHCTEMAaX
ABTOMATHKH, CTPYKTYPY CHCTEM HU3MEPEHHH.
Ymenun:

- BEIOMpaTh JaTUUKH JJI H3MEPEHH
pa3aU4HbIX PU3HUECKUX BENTHYHH UCXOAS U3
MOCTaBJIEHHOH 3aauu.

Tpedyemblil npaKmMUYeCKuil Onsim, enadexue:
- OMIBIT OTpEETIeHHs NapamMeTpPoB U
XapaKTepUCTUK 000PYAOBaHHS, NPOLECCOB U
PEXKHMMOB padOThl, HCTIONB3YS JaTYHKH
TEeXHOJIOrH4eckoil MHopMaLMH.




TIK-9 CriocobeH no 3amaHHOM
METO/IHKE ODecrneynBaTh
TpeGyeMblie napaMeTpbl U
PEKHMBI 00BEKTOB
npodeccHOHaNbLHOM
IEesITeNbHOCTH

3nanuan:

- BUZIbl UCTIOJIHUTE/bHBIX YCTPOHCTB B
cHCTeMax aBTOMAaTHKH;

- BAABI YNPABJISAIOMIMX U KOMMYHHKALMOHHBIX
YCTPOMCTB B CHCTEMaX aBTOMAaTHKH.

Ymenua:

- MOAAKJIIOYATh UCTIOJIHUTENbHBIE YCTPOHCTRA,
JaTYMKH W CPEJICTBa KOMMYHHKALIMH K
YIPaBISAIOLIAM YCTPOHCTBAM B COCTABE
CHCTEMBI aBTOMATHKH;

- BbIOHMpaTh KOH(PUrypaLnio U MPOBOAUTD
HACTPOMKY MPOMBILILJIEHHBIX CeTel Mepeaayuu
JaHHBIX.

Tpedyemblii npaKmuyecKuit onsim, 61a0eHue:
- MOJKJIIOYEHHs, HACTPOHKH H
KOH()UI'ypUpOBaHUS NPOrpaMMHPYEMBIX
JIOTMYECKHX H PEryJUpYIOLIHX KOHTPOIEPOB;
- MOHTAaJKa, HaJlaJIK1, HACTPOHKH, MOHCKa
HeWCTpaBHOCTeH, 00C/Ty/KMBAaHWA W PEMOHTA
CHCTEM aBTOMATHKH M MX 3JIEMEHTOB.

MHuKponpoLecCcOpHbIe
CcpeacTea U CHCTEMbBI

TTK-6 CrniocobeH paccuuThIBaTh
napaMeTpbl H PEeXKHMBI OOBEKTOB
npodeccHoHaNbHOM
NEATENBHOCTH C 3IEMEHTaMH
UH(OPMALIMOHHOH U CHIIOBOH
3JIEKTPOHHKH, ABTOMATHKH H
MMKPOIPOLIECCOPHBIX CPENICTB
yrpaBieHHs

3unanua:

- OCHOBHBI€ MPHHLMITHI TTOCTPOEHUS H
(YHKLMOHUPOBAHUA MUKPOMPOLIECCOPHBIX
CHCTEM;

- apXMTEKTYpa MUKPOMPOLIECCOPHBIX
YCTPOHCTB;

- cHCTEMA KOMaHJ MHKPOIPOLIECCOPOB, A3bIKH
MpOrpamMMHpPOBaHUs MUKPOKOHTPOJIIEPOB, WX
CpaBHUTENBHbBIE XapaKTEPUCTHKH,

- HHTepdeHChI, HCIOb3YEMbIE B
MHKPOMPOLIECCOPHBIX CHCTEMaX YIpPaBIeHHUS;
- QaHAJIOrOBBIE Y3/1bl MUKPOTPOLIECCOPHBIX
CHCTEM;

- HOMEHKJIATYpa W XapaKTepHCTHKH
MUKpPOTPOLECCOPHbIX YPABAILINX
YCTPOHMCTB.

Ymenun:

- COCTABNATH (DYHKLIHOHANIBHYIO CXEMY
MMKPOMPOLECCOPHON CHCTEMBI YTIPaB/IEHHU,

- hopmynHpoBaTh TpebOBaHHs K /1EMEHTaM
MHKpPOTPOLIECCOPHOH CHCTEMBI,

- IPUMEHATE MUKPOTPOLIECCOPHBIE CUCTEMBI B
3NIEKTPOMPHBOJIE M CHCTEMAX
371eKTpo0obopyA0BaHKS;

- pa3pabaTbIBaTh AITOPUTM TPOrPaMMbl,
COCTaBJIATH NPOrpaMMy Ha s3bike Accembiepa
W B MALIWHHBIX KOJAX.

Tpebyembtii npakmuyecKuii Onblm, 61a0eHue:
- OMBIT MPOrpaMMHUPOBAHUA Ha OJIHOM M3
MCIOb3YEMbIX B MUKPOKOHTPOJUIEPAX A3bIKOB
nporpaMMHpOBaHH;

- OMBIT HANTA/IKKA U TIOMCKA HEUCTIPABHOCTEH
MUKpOTIPOLIECCOPHBIX CHCTEM YNPAB/IECHHUS,

- MPOEKTHPOBAHUS MUKPOMPOLIECCOPHBIX
CHCTEM.




[IpoekT no moaynio [1K-6 CniocobeH paccuuThiBaTe | 3HaHuUA:

«YnpaBieHuUE B napameTpbl U PesKUMbI 00bEKTOB | - MeTO/bl cHHTe3a CAY TeXHHUECKMMH
TeXHHYECKHX npogeccHoHabHOM cHCTEMaMH,;
CHCTEMAX» NeaTeTbHOCTH C 3JIEeMEHTaMH - METO/IBI UCCIIEIOBAHUA M MOAEIMPOBAHUA
MH(OPMALIMOHHOM M CHII0BOH CAY TeXHUYECKHX CHUCTEM;
3JIEKTPOHUKH, aBTOMATHKH H - npuHUMNbl peanu3auun CAY Ha Oase
MMKPOIIPOLIECCOPHBIX CPEACTB MHKpPOTPOLIECCOPHbIX YPABIAIOLLNX
yInpaBjieHHs KOHTPOJUIEPOB.
Ymenua:

- hopmynupoBath TpeboBanus k CAY
TEXHHYECKUMH CHCTEMaMHu;

- paspabatbIBaTh CTPYKTYpHbIe cxembl CAY;
- ocyiiecTBAATE ciHTe3 CAY TeXHHUECKUMHU
CHCTEMAMH.

- OLIEHHMBAThH M0KA3aTEeNH KauecTBa
peryIMpoBaHus;

- IPUMEHATb MUKPOTPOLIECCOPHBIE CPEACTBA
npu paspadboTtke CAY,

Tpebyemblii npakmuyecKuil onsim, 61adeHue:
- onbIT HccnenoBanug CAY;

- onbIT cuHTe3a CAY,

- npoekTHpoBaHus CAY, B TOM 4ucie ¢
NpUMEeHeHHeM MHUKPONPOLECCOPHBIX CPE/ICTB.

1.5. ®opma obyueHus

Peanu3auus MOZyIsS IPEAyCMOTpeHa s OOYydYalolMXCs IO OYHOH W OYHO-3a0YHOH
dbopmam.




PA3JIEJI 2. COJEPKAHUE U OBECITEYEHUE PEAJIM3AIIMU JUCHUILINH
MOAYJIA
VIIPABJIEHME B TEXHUYECKHUX CUCTEMAX

2.1. PABOYAS IPOT'PAMMA JUCHHUITJIMHBI
TEOPUSI ABTOMATHUYECKOI'O YIIPABJIEHHWAA

Pabouas mporpaMmMa AMCUMIUIMHEI COCTaBI€Ha aBTOPaMH:

YueHas cTeneHb,
y4yeHoe 3BAHHE

Ne n/m | @amuaus Umsa OTuecTBo HonxHOCTH IMoapa3snenenue

" ermapTaMeHT
HWcaxosB JImMutpuii ey
1 K.T.H., TOLIEHT JIOLIEHT TEXHOJIOTHYECKOI0
BukTtopoBu4
oOpa3oBaHus
CorsacoBaHo:
Hauansauxk OBHP _ A.B. Karaesa

2.1.1. COAEP)KAHUE 1 OCOBEHHOCTH PEAJIU3ALIAA JUCHHUILINHBI

2.1.1.1. TexnoJiorau o0y4eHHsl, HCIO0JIb3YeMbI€ IPH H3YYCHHH U CUHILIHHBI

TpamuiuonHas (penpofyKTHBHAS) TEXHONOTHS (opuenmuposana na nepedayy suanuii u ymenui,
obecnenusarowal ycgoenue O0ByHauUMUCi COOepPICanUs obyueHusn, NPOGEPKY U OYeHKy e20 Kawecmea Hd
PenpodyKmusHoM YposHe).

2.1.1.2. IlnanupyemMble pe3y ibTaThl 00y4eHHs (HHAMKATOPLI) 0 THCUHILIHHE

Koa n HauMeHoBaHHe
Inanupyemble pe3yJIbTaThl 00ydeHus (HHANKATOPDI)

KOMIIeTeHLHH
[TK-6 CriocobeH paccuuThIBATE uanua:
napameTpsl U PeXKHMBbI 00BEKTOB - XapaKTEPUCTHKH JTMHEHHbIX HEMNPEPbIBHBIX CHCTEM;

npodecCHOHANBHOM AEATENBHOCTH | - THIIOBbIE JIMHAMHYECKHUE 3BEHBS H CTPYKTYPHbIE CXEMDI CAY;
¢ 2/IeMEHTaMH MHQOPMALIMOHHOM U | - METO/Ibl HCCIIEI0BAHHs CBOHCTB CAY u npoueccos B CAY,

CHJIOBOH 3JIEKTPOHHKH, - MOKA3aTe/ld KAYeCTBa PeryJIMpoBaHHA U METOJIbl WX OTIPEC/ICHHA,
aBTOMATHKH U - meTobl cuHTe3a CAY,
MHKPOIPOLIECCOPHBIX CPEJICTB - MeTobl HeeenoBanus HenmuHelHbIx CAY;
yrpaBieHHs - MeTobl HcenenoBanus uudposbix CAY.
Ymenua:

- COCTABJIATH CTPYKTYpHbIE cXembl CAY

- uccnenoeatk CAY;

- AaHAJTM3UPOBATH KAYECTBO PETYIUPOBAHMS;
- ocyuiecTBaATh cunTe3 CAY.

Tpedyemolii npakmu4ecKuii onvim, énadeHue:
- onbIT UccsienoBanus CAY;
- onbIT cuHTE3a CAY.




2.1.1.3. Copep:xanue JHCUHIIHHBI

Kon
pasnena,
TEeMBI

Pa:me.ﬂ, TeéeMa JTHCHHILIIHHBI

Copaep:xanue

Pl

QOcHoBHble TToHaTHS TAY

HasHaueHue CHCTEM aBTOMATHUYECKOrO YIPaB/IeHHs
(CAY); 3anaum, pewaemsie CAY. Knaccudukauns CAY.
punimne: ynpasnenus. Dnementsl CAY. Tlpumepst CAY
M X DJIEMEHTOB.

P2

OCHOBHBIE XapaKTEPUCTHKH
JIMHEHBIX HeNpephIBHBIX
cUCTEM

MaTtematuueckoe onucanne CAY. Jluneapuzauus,
npeobpaszosanue Jlaraca, nepeaaToyHble GyHKLHH.
THMOBbIE CUTHANBI U XaPaKTEPUCTHKU: BPEMEHHbIE
XapaKTEPUCTHKH, YaCTOTHBIE XapaKTePUCTHKH.
OnpeeneHye YaCTOTHbIX XapaKTEPUCTHK MO
nepeaaTo4yHOH QYHKLUMH IHHAMHYECKOrO 3B€Ha B
nuHeitHpix CAY. CTpyKTYpPHBIE CXEMBI: COGAMHEHHA
MHAMHUYECKHMX 3BeHbEB (MOCIeNoBaTeNbHOE,
MapanIenbHoe, ¢ 0OPaTHBIMU CBA3SIMM); THIIbI OOPATHEIX
cBA3eil; npaBuia Npeobpa3oBaHus CTPYKTYPHBIX CXEM.

P3

TrnoBele ITMHAMHYECKUE
3peHbps CAY

Knaccudukaius THIOBBIX TMHAMHUYECKHX 3BEHbEB.
CBoiicTBa M XapaKTEPHUCTHKH THITOBBIX JTHHAMHYECKUX
3BEHBEB.

P4

[poBepka ycTOHUHMBOCTH
NUHEHHbIX HempepbIBHBIX CAY

O6uiue ceenenuns od ycroiunpoct CAY. Yenosus
YCTOMYMBOCTH, KpUTEPHH ycToiumBocTH: Payca, ['ypeulia,
Muxaiinosa, Haiikeucra. OnpezeneHse 3anacoe
YCTOHUYMBOCTH.

Pa

HccenenoBaHue Mporeccos B
NUHEHHBIX HerpeprBHBIX CAY

TIpumenenue (popMmyn pasnoxkeHus XeBrcanna,
npumeHeHue Tabnuipl npeobpasosanus Jlannaca, meTon
BUX, ykcneHHbIe METOBI.

P6

OueHKa Ka4yecTBa
peryJMpoBaHHs

CraTuyeckas TOUHOCTB, CTATUYECKHE H aCTaTHYECKHE
CAY, nopszok acratusma CAY, koadyduumenTst olnook,
nokazatenu kayectsa CAY npu cTyneH4aToM
MPUIOKEHHH CHTHaA 3a[]aHKs, OLCHKa KauecTBa
nepexo/Hoi GyHkikH mo BUX, ca3k nokasarenei
nepexonHoi ynkuuu ¢ JJAYX cucTeMbl., HaCTOTHBIE
NoKa3aTe/¥ KauecTBa, MHTErpajibHble MOKa3aTe/lH
KauecTBa.

P7

IToBbIlLIEHHE KaUeCcTBa
peryjaupoBaHHs

Veenuuenue koahULMEHTa Nepelaiu, MPUMEHEHHE
TPUHLIMIA HHBAPHAHTHOCTH, UCTIONB30BAHHE
KOPPEKTHPYIOLMX YCTPOHCTB, uyBcTBUTENbHOCTE CAY K
BapHALIWAM MapaMeTPOB, YIPaBIAEMOCTb H
nabmomaemoctb CAVY.

P8

Metoael cuHTeza CAY

MeToz cTaHJapTHBIX MEPeXONHbIX QYHKLHI, METOL
MMHMMH3aLMH MHTErpalbHbIX KBaJPATHUHBIX OLIKOOK,
metoa JIUX, ynpolieHHbIH CHHTE3 CHCTEM MOA4YMHEHHOTO
peryJMpoBaHHs.

P9

MeToabl HcCileIOBAaHUS
HeJ'lHHCﬁHbIX CUCTEM

THMOBbIE HENMHERHOCTH, METO/I rapMOHHYEcKoro banaHca,
OlIeHKA YCTOMYHBOCTH, KOPPEKLIMS HEMTHHEHHbIX CHCTEM.
Peneiinpie CAY

P10

AHamu3 UQpPOBBIX CHCTEM
aBTOMATHYECKOrO YNpPaBIeHHS

I[IpeoGpa3oBaHHe CHTHANIOB, MEPe1aTOHbIE (hyHKUUH
MMITYJIbCHBIX CHCTEM, YaCTOTHbIH aHaNW3 UMITYJIbCHBIX
CHCTEM, aHAJIM3 YCTOHYMBOCTH, PacieT NePeXOAHBIX
npoueccos. Cuntes uudposbix CAY.

2.1.1.4. SI3pIk peaJu3alMH NPOrPaMMBbI
IIporpamMma JMCUHILTHHE] PEATU3YETCs. HA TOCYIapCTBEHHOM SI3bIKS Poccuiickoit @enepaiii.




2.1.2 VYYEBHO-METOANYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHE
JUCHHUIIIAHBI

DJIeKTPOHHbIE pecypehl (M31aHHA)

1.

Komnosanos, B./. Teopusi aBTOMaTHIECKOrO YIPaBJeHus: yueOHoe nocobue / b.. Konosaios,
I0O.M. JleGenen ;: MunuctepcTBo oOpasoanus W Hayku Poccumiickoit ®eneparmn, Tomckui
[ocynapcTBenHsiii  YuusepcuteT CucteM VYIHpaBleHHs | Panuosnextponuku (TYCVYP).
Kadenpa HpOMBIIUIEHHOH 3JIE€KTPOHHUKH (TIPD). - Tomck : Tomckuil rocy1apCTBEHHbIH
VHHUBEPCHUTET CHCTEM YNPaBICHHS M  PaJHO3ICKTPOHHKH, 2010. - 163 c¢.; URL:
http://biblioclub.ru/index.php?page=book&id=208587

Kum, JL.I1. Teoprs aBTOMATHYECKOTO yNPaBIEHHs : yueOHOe nocobue / JI.IT. Kum. — Mocksa :
®usmarmur, 2007. - Tom 1. Jluxeiinple CHCTEMBIL. — — 312 c¢. - URL:
https://biblioclub.ru/index.php?page=book&id=69278 — ISBN 5-9221-03 79-2.

. Kum, JI.IT. Teopust aBTOMATHYECKOr0 YIpPaBICHHS ! yueGuoe mocobue / JI.IT. Kum. — 2-e u31.,

menp. u jgom. — Mocksa : QuU3MaTIHT, 2007. — Tom 2. MuoroMepHsle, HeJIMHEHHBIE,
ONTHMAJIBHBIE U ‘aZanTUBHBIE CHCTEMBI. - 440 C- - URL:
https://biblioclub.ru/index.php?page=book&id=69280 — ISBN 078-5-9221-0858-4.

Kum, JI.I1. C6opHHK 3a7a4d IO TEOPHH aBTOMATHYECKOTO YIPABICHHUA. JIuHEHHBIE CUCTEMBI !
yuebnoe mocobue / JLII. Kum, H.J. imutpuesa. — Mockga : ®usmariur, 2007. — 168 c. —
URL: https://biblioclub.ru/index.php?page=book&id=69282 — ISBN 078-5-9221-0873-7.

. Py6uos, B.M. Meroqudeckue yKasaHHs K naGopaTopHbiM pabotam 1o Kypey «Teopus

ABTOMATHYECKOTO YIPABICHHs» (JTHHEHHbIE CUCTEMBI): MCTOIUYECKIE YKA3AHHS / B.W. Pybnos
- MOCKOBCKHIi TOCYApCTBEHHBIH TEXHUYECKUH YHUBEPCUTET HM. H.D. baymana. — Mocksa :
MITY um. H.D. Baymana, 2010. — 40 c. : ui.,1adn. — Pexxum J0CTymna: Mo MOAMHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=257457

IleyaTHBIE H3JAHUS

1.

L8]

Teopust cucTeM aBTOMATHYECKOTO YIIPABJICHHA [Texcr] / B.A. Becexepckuii, E.IL ITlomos. - 4-¢
31, mepepab. 1 poi. - CII6. : TIpodeccus, 2004. - 752 c.

Teopuss aBTOMaTHYECKOTrO YNpPaBICHUA: Vue6. Jlng Bysos / C.E. Jlymun, H.C. 3otos, .X.
Wmaes u 1p.; [lox pex. B.b. fxosnesa. - 2-¢ u31., nepepa6. - M.: Bercmn. Ilx., 2005. — 567 c.
Kounoanos, .M. Teopus aBTOMaTHYECKOT0 YIIPABJICHUS: yuebnoe nocobue / b.1. KoHopanos,
I0.M. JleGenen ; MunuctepcTBO 0OpasoBanusi W Hayku Poccuiickoit enepauni, Tomckui
I'ocynapcTBensblii  YHuBepcuTeT CHCTEM VipaeneHuss ¥ Panno31eKTPOHMKH (TYCYP).
Kadenpa HPOMBIILIEHHOH 3J1€KTPOHHKH (ITPD). - Tomck : Tomckuit rocyJapCTBEHHbIH
YHHBEPCHUTET CHCTEM YIIPABICHHUS U PaU03JICKTPOHUKH, 2010.-163 ¢

[IpoeKTHpOBAHHE CHCTEMBI ABTOMATH3UPOBAHHOIO YNPABICHHS 3NIEKTPONPHBOIONM: METOJI.
yKazaHusi K KypCOBOMY IIPOCKTHPOBAHMIO MO IHCIHMIUIHHE «Teopusi aBTOMATHYECKOIO
ynpapnenus» / aBr.-cocT. B.JL Tumodees, B.H. Koxeypos. @enep. areHTcTBO IO
o6pasosanmio, I'OY BIIO «YITY-VIIM um. Ileproro Ilpesunenta Poccun B.H. Empuunar,
Huskaetarmn. Texson. ue-T (pu.). — Hwkauit Tarmn: HTH (§) VI'TY-VIIH, 2010. - 36 ¢.

IIpocbeccuona.anue 0a3b1 JAHHBIX, ml(])opmammﬂﬂo-cnpasoqnble H IMOHNCKOBBIC CHCTEMbBI

ont o B B9 e

Rl ol

M3BecTrsi BHICIINX y9eOHBIX 3aBeICHAN. DIeKTPOMEXaHHKa.

Kypran DnekTpoTeXHHKa.

IBC «YuuBepcuTeTcKas Gubmorexa OHnaimy: http://biblioclub.ru/

[Topran uH(OPMAIMOHHO-00pa30BaTEeIbHEIX PECYPCOB Vp®V: https:/study.urfu.ru/
IntechOpen BemyiMit MEPOBOH M3/1aTEb KHHUT C OTKPBITBHIM JOCTYIIOM
https://www.intechopen.com/

I[TpodeccroHanpHas CeTh IS YHEHBIX H pccnenosareneit https://www.researchgate.net/
Netelectro HoBocTH 31eKTpoTexHuky hitps:/netelectro.ru/

CGopHUK cTaH1apToB MHCTHTYTa HHXKEHEPOB JIEKTPOTEXHAKH H JNEKTPOHIKH IEEE
https://standards.ieee.org/




Marepuaisi 1us auang ¢ OB3

Becy komtent OBC mpencrtasnen B Buae (Gaiino crenmansHoro Qopmara s
BOCIIPOM3BEICHHUS CHHTE3aTOPOM DEYH, & TaK JK€ B TECTOBOM BHJE, IPHUTOIHOM JUIS NPOYTEHHUS C
HCII0JIb30BAHHUEM HKPAHHOM JIYIIbI ¥ HACTPOMKOH KOHTPACTHOCTH.

2.1.3. MATEPHAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JJUCITUILIJINHBI

CgeeHnsi 00 OCHAIMEHHOCTH JUCUUIUIMHBI CHENHATH3HPOBAHHLIM M J1a00pATOPHBIM
060py/I0BAHHEM M POrPAMMHBIM 00ecnedyeHHeM

JIns peamusaiuy JUCHMIUIAHEL HCTIOB3YIOTCS YdeOHble ayTUTOPHH Ul IIPOBEICHUS 3aHATHH
JIEKIMOHHOTO, CEMHHAPCKOTO, MPAKTHYECKOr0 THIA, OCHAIIEHHBIE HEOOXOMMMBIM 000pPYIOBaHHEM,
COOTBETCTBYIOLIHE TPeOOBAHHSIM OpraHH3allMi y4eOHOro IpoLecca B COOTBETCTBHU C CaHMTapHBIMH
mpaBHIaMH M HopMmamu. MeOenb ayIMTOpHas C KOJIMYECTBOM pPabOuMX MECT B COOTBETCTBMM C

KOJIMYECTBOM CTYHAEHTOB.

KOMIBIOTEpHBIE ~ KJIacChl ~ PEeCYpCHOTO  MH(POPMAIMOHHO-00pa30oBaTENbHOr0  LIEHTpa
HTHU (pumuan) YpdV.
JlaGoparopus «O01mas 3JIeKTPOTEXHUKAN.
HaumeHoBaHuUE [lepeueHsb
CrELMABHBIX MporpaMMHOTO
N (OcHalLEHHOCTD CMeHaTbHbIX
Ne o NIOMEeLLeHHH U B % obecrnieyeHus.
Bun 3aHaTuit 2 MIOMELIEHHH 1 MOMELIEeHHH is
n\n TIOMEILIEeHUH U1 a PeKBH3UTHI
5 camMocToATeIbHOH paboThl
CaMOCTOATENBHOI TIOATBEPK/AIOLIETO
paboThl JIOKYMEHTa
1 | Jlekuuu VYyebuas ayauTopus Mebenb aynuropHas ¢ OnepauroHHas

JU1s [IPOBEZIEHHA
JIEKLIMOHHBIX 3aHATHH

KOJIMYECTBOM pabouuX MecT B
COOTBETCTBHMH C KOJTMYECTBOM
CTYIEHTOB, pabouee MeCTo

cucrema Windows,
o(ucHbIi nakeT
Microsoft Office

npernoaaearens, 10cka Jloroeop Ne 43-
ay/IuTOpHas. 12/1712-2019 ot
KomneloTepHas TEXHHKA: 18.11.2019;
KOMILIEKT [IePeHOCHOT0
NPOeKLMOHHOrO 000y I0BaHHS:
HOYymMOYK, npoexmop,
HPOEKYUOHHBIL IKPAH.

2 | Ilpaktuueckue | YueOHas ayauTopus Mebenb ayauropHas ¢ OnepauuonHas

3aHATHA

AJid MpoBEJEHHA
MPaKTHYECKHX H

KOJIMUECTBOM pabounx MecT B
COOTBETCTBHH C KOJTMYECTBOM

cucrema Windows,
0(MCHBIH MakeT

CEeMHHAPCKHX 3aHATHH | CTYAEeHTOB, pabouee MeCTO Microsoft Office

npenoaasaresis, 10CKa Horosop Ne 43-
ayaMTOpHas. 12/1712-2019 ot
KommnbloTepHas TeXHHKa: 18.11.2019.
KOMIUJIEKT MEPEHOCHOrO
MPOEKLHOHHOTr0 000PYA0BaHHUA:
HOYmMGYK, nPoexmop,
HPOEKYUOHHbLIL SKPAH.

3 | Jla6opatopusie | KommbroTepHbii kiace | MeGenb ayautopHas ¢ OnepaunoHHas

paboThl

PHOLL

KOJIMYECTBOM pabouHx MeCT B
COOTBETCTBHH C KOJIMYECTBOM
CTYAEHTOB, paboyee MecTo
npernojiaBareis, J0CKa
ayouTopHas.
KoMmnbloTepHas TEXHHKA:
TNePCOHANbHbIE KOMITBIOTEPBI

cucteMa Windows,
oucHbIi nakeT
Microsoft Office
Hororop Ne 43-
12/1712-2019 ot
18.11.2019;




LinSAU — mporpamma
JU15 BBITIOJIHEHUS
nabopaTopHbIX paboT
no kypcy TAV.
Pazpaborka HTH
(punuan) YpdV.

MatLab 2019
Jnuenzus Ypdy

Koncynerauun | YuebHas ayauTopus Mebenb ayuropHas ¢ Cucrema
JU1s IPOBENECHHSA KOJM4eCTBOM pabo4yMX MeCT B BUEOKOH(pEepeHLH
KOHCYNbTaLHH COOTBETCTBHH C KOJIMHECTBOM Apache Openmeetings
CTyZIEHTOB, pabouee MECTO (cBobogHo
WU nperiojaBares, 10cKa pacnpocTpaHseMoe
ayAuTopHasd. [TO c oTKpbITBIM
B hopmare KomMnproTepHas TexHUKa: KOJIOM)
BUIEOKOH(epeHLHi KOMIUJIEKT [1ePeHOCHOTr0
npoekuHOHHOro obopyaoeanus: | Inarpopma Microsoft
HOYymOYK, NPoeKmop, Teams (B cocTaBe
NPOEKYUOHHBII IKPAH. Microsoft Office-365)
Joroeop Ne 43-
12/1712-2019 ot
18.11.2019
Texymuit VYyeOHas ayAUTOpHA Mebens ayauropHas ¢
KOHTPOJIb, IUISt IPOBEACHHS KOJIMYECTBOM paboumx MeCT B
TMPOMEKYTOUHAs | TEKYIIEro KOHTPOJIA U | COOTBETCTBHH C KOJIHUYECTBOM
aTTecTalus MPOMEXKYTOUHOM CTYZIeHTOB, pabouee MecTo
aTTecTaluu npenojaBares, 10CKa
ayJUTOpHas
CamocrosaTensH | YueOHas ayAUTOpHSA Me6enb ayIUTOpHas ¢ | OnepaunoHHas
as paborta konuyecTBoM paGounx MecT B | cuctema Windows,
CTYJIEHTOB COOTBETCTBMHM ¢ KOJIHUECTBOM | OMCHBIH MaKeT

TTomeuienus ang
CaMOCTOATE/IbHOM
paboTel 00y4aroLIHUXCsA

CTyzZeHTOB, pabouee  MeCTO
nperojaBaress, JocKa
ayaMUTOpHas.

KoMmbroTepHas TEXHHKA:
[epPCOHANBHBIE KOMIBIOTEPBI,
YCTPOHCTBA MMOAKITHOHYEHUS K
ceTv UnTepHeT, gocTyn B
3NEKTPOHHYIO HHOPMALIHOHHO-
obpasosarensHyto cpeaxy HTHU
(punnana) YpdV, xommiexr
JIMUEH3HOHHOTO MPOrpaMMHOTO
obecneueHHs

Microsoft Office,
Horosop Ne 43-
12/1712-2019 ot
18.11.2019;

Horosop Ha
MpeJoCcTaBIeHHE
MOCTOSHHOTO I0CTYMa
k ceTd MHTEpHET OT
31.12.2020 Ne 800122




2.2. PABOYAS ITPOI'PAMMA JUCHUIIINHBI
SJIEMEHTBI CUCTEM ABTOMATHUKH

Pabouyas nporpamMma AUCLHMIUIMHEI COCTABIEHA ABTOPAMH:

Yyenas creneHb
Ne i/t | @avumns Umsa OTyecrso > | Hoaxuocrs | Iloapasneinenue
y4eHoe 3BaHHe
o I1a
Ucaxos Imutpuii ASTEPIAMERT
1 PO K.T.H., IOUEHT JIOIEHT TEXHOJIOTHYECKOTO
obpazoBaHusA
CoraacoBano: N
Hauansauk OBUP \\'N”f A.B. Kataesa

2.2.1. COAEP’KAHHUE 1 OCOBEHHOCTH PEAJIM3AIIAN JUCHUILIAHDI

2.2.1.1. TexnoJioruu 00y4eHHsI, HCIOJIb3YyeMble NPH H3YYeHHH THCUHIUIHHBI

TpagumuonHas (PENPOAYKTUBHAS) TEXHOJOTHS (opuenmuposana Ha nepedayy suauuii u ymeuutl,
obecnevugaiowas yceoeHue oByNalouuMucs cooepycanus O0OyYeHus, npoSepKy u OYeHKy e20 Kauecmed Hd

penpodyKMmuHoOM yposHe).

2.2.1.2. [lnanupyemble pe3yabTaThl 00y4eHHs! (HHANKATOPHI) MO0 JHCUHUILIHHE

Koa 1 HauMeHOBaHHE
KOMIIETEHI[HH

IL1anupyeMble pe3yJabTaThl 00y deHHs (MHAHKATOPbI)

[1K-8 Criocoben onpenenathb
napamMeTphl M XapaKTePUCTHKH
060pyaOBaHHUs, TPOLIECCOB U
pexMMOB paboThl 00BEKTOB
npoecCHOHANBHON NeATEbHOCTH

3nanua:

- NPUHIAIBI H3MEPEHHUs PA3THYHBIX (U3HUECKHX BETMUMH, PHUHLIMIIbLL
NeWCTBMS NaTUYHKOB [IPUMEHAEMbIX B CHCTEMaX aBTOMATHKH,
CTPYKTYPY CHCTEM H3MEPEHHS.

Ymenua:

- BLIGMpATH AATYMKH JUTS M3MEPEHHS PA3IMYHBIX PU3HUCCKHX
BEJIMYMH MCXO/A M3 MOCTABAEHHOH 3a1a4H.

Tpedyembtit npaKmu4ecKuit onvim, e1adeHue:

- OIIBIT ONpe/IEIEH A TAPaMETPOB H XapaKTePHCTHK 000pYyA0BaHHs,
MPOLIECCOB ¥ PeXXMMOB PaGOThI, HCTIONb3Ys IATYMKHM TEXHOIOTHYECKOH
HH(pOpMaLHH.

[TK-9 CnocobeH 1o 3aJlaHHo#M
METOIHKe 00ecneyHBaTh
TpeGyeMble napameTpbl U PEXKUMBI
00BEKTOR MpodeccHOHATbHOH
JIEeATEILHOCTH

3nanua:

- BA/BI HCTIOJIHUTE IBHBIX YCTPOHCTB B CHCTEMAX aBTOMATHKH;

- BH/IbI YTIPABISIOWMX H KOMMYHHKALIMOHHBIX YCTPOHCTB B CHCTEMAX
ABTOMATHKH.

Ymenua:

- MOAKIIOYATE UCIIOJHUTENbHbIE YCTPOHCTBA, AATYMKH U CPEICTBA
KOMMYHHKALIMH K YNpaB/AiOLMM YCTPOHCTBAM B COCTABE CHCTEMbI
aBTOMATHKH,

- BbIGMpaTh KOH(QUIYPALMIO ¥ TPOBOAWTH HACTPOHKY MPOMBILIIEHHBIX
ceTel nepeaayy JaHHBIX.

Tpedyembiii npAKMUYECKUil 0nbsim, 61adeHue:

- NOJAK/TFOYEHH S, HACTPOHKH ¥ KOH(UIYPHPOBAHHA
NPOrpaMMHPYEMBbIX JIOTHHECKHX U PEryJIHPYIOLIMX KOHTPOJLIEPOB;

- MOHTa)Ka, HaJTaJIKH, HACTPOMKH, MOUCKA HEMCNPABHOCTEH,
obCyHBaHHs U PEMOHTA CHCTEM aBTOMATHKH H WX 3JIEMCHTOB.




2.2.1.3. Copep:xanue JHCHHIIMHBI

Kon
pasneua,
TeMbl

Pa3pen, TeMa JUCUMIIIMHBI

Coaep:xanue

P1

Ynpasnaouue 1
KOMMYHHUKaLHOHHbBIE
YCTPOHCTBA B CHCTEMAaX
aBTOMATHKH

Bgenenue. OcHoBHbIe TepMUHBL. OCHOBHBIE 3/IEMEHTBI
cucteM aBToMaTHKH. Knaccudukauus. YposHH
aBTOMATH3ALIMK NPOU3BOACTBA. THUMOBas CTPYKTYpa
CHCTEMbI aBTOMATH3aLMH 11eXa NPOMBILIIEHHOTO
npeanpusaTHS.

PaseuTHe cucTeM aBTOMaTH3aUMH. [IpeumyiecTsa 1
HEI0CTATKH peJieiHO-KOHTAKTHBIX CMCTEM aBTOMAaTH3aLMH
u cucteM Ha ocHoBe [TJIK. OCHOBHBIE 3/1EMEHTBI PEjIEHHO-
KOHTAKTHBIX CXeM (KOHTaKTOPbI, ITyCKaTe/H,
MPOME;KYTOYHbIE PEJie, Pe/ie BPEMEHH, YCTPOHCTBA 3aLUMTbl
M CHTHATM3aLIKK)

Knaccudukaiis nporpaMMHpYeEMBbIX JIOTHYECKHX
KOHTPOJLIEPOB. SI3bIKH MPOrpaMMHpPOBaHHA
TIPOrpaMMHUpyeMbIX KOHTPOsiepoB. TuroBble annapaTHbie
MO/IyJIH IPOrpaMMHpYyeMbIX KOHTpoepos. Jloruueckue 1
peryaupyoLiie KOHTposiepsl. OTIHYHS ¥ HX
ocobennoctu. [TU]I-perynuposanue. BiusHue
napametpos [T ][-peryasTopa Ha nepexoHblH npouecc.
HenpepbiBHOE U ABYXMO3MLUMOHHOE PETYIHPOBAHHE.
VeTpoiicTBa 4eNoBEKO-MallMHHOTO B3aUMO/ICHCTBHS!
KHOTOYHBIE TIOCTBI, [TYJIbTHI, AUCHETYEPCKHE LIUTHI,
MaHe I OrepaTopa, MepCOHAIbHBIE H BCTPAaHBAEMBIE
npomsliieHHble KoMIboTepbl. SCADA-CHCTEMBI.
O6nactb npuMeHeHust. OCHOBHBIE QYHKLIHH.

0630p NPOMBILIEHHBIX CETEH Mepeiain AaHHbIX M0JIEBOTO
¥ MIEPBOr0 YPOBHS W NPUMEHAEMBIX KOMMYHHKaLUHOHHbIX
YCTPOHCTB.

P2

JlaTuuky B cMcTEMax
aBTOMATHKH

Knaccudukanus 1aTHMKOB B CHCTEMax aBTOMAaTH3ALMH.
THMOBbIE CUTHA/IBI M CTIOCOOBI MOKMIOYEHHS JATYHKOB.
CTpyKTypa H3MepHTenbHOro KaHana, OcobeHHOCTH
aHanoro-uudpoBoro npeodpa3oBaHMs CUrHAOB C
aHaJIOroBbIX JaTHHKOB.

JIaTYMKHM CKOPOCTH M MOJIOKEHHMS: TAXOreHepaTopEl,
SHKOJIEPHI, Pe30IbBEPLI (BpallaoLiHecs
tpancdopmatopsl). MHAyKTHBHbIE 1aTUhKK. EMKOCTHBIE
natunku. Ontuyeckue ($horo) naTumku. JlasepHeie
IaT4uKu. YIbTpasByKoBbIe NaT4MKH. KOHTaKTHbIE
naT4MKH. BecKOHTaKTHbIE MATHUTHBIE JaTYHKH
IToTeHLMOMETPUYECKHE JaTYMKH. MarHuTOCTPUKIIMOHHbIE
naTyuky. JIaTYMKK YCKOPEHHA M YTJia HAKIIOoHA.
BuaeonaT4uKH.

Ou3MueCcKHe NMPUHLIMIBI U3MEPEHHS TEMIEPaTyphbl.
TepmonpeoGpa3zoBaTeiv CONpOTUBIEHHS. Tepmonapbl.
ITonynpoBOAHMKOBbIE JaTHHKHK TemnepaTypbl. [TupomeTpsl
H TEIUIOBH3O0DBHI.

JIaTuMKH 3IeKTPUUECKHX NapaMeTpoOB: HaMpsSXKeHHUs, TOKa,
mouHocTH. LLIyHTBI, TpaHC()OpPMATOPBI TOKA, NATYHKH
Xomnna.

Tenszonarurky. JlaTunku fasneHus v pacxoa. Jlarunku




YPOBHSI.

BecrnipoBo/iHble CEHCOPHbIE ceTH. O030p OCHOBHBIX
nporokosoe: cranaapt IEEE 802.15.4 (Zigbee,
WirelessHART), WiFi, Bluetooth.

P3 HcnonuurenbHbie yerpoiictBa | OCHOBHBIE THIIbI HCTIOMHHTENBHBIX MEXaHH3MOB B

B CHCTEMaX aBTOMAaTHKH cUCTEMax aBTOMATHKH (3JIEKTPO-, THAPO-,
nHeBMonpHBoabl). CpaBHEHHE.

DnekTpoMarHuThl. TArosas XxapakTepucTHKa
37€KTPOMarHUTOB. [1pONopLUHOHANIbHBIE 3IEKTPOMArH1Thl.
[1HeBMOLIMIMHAPHI, MTOBOPOTHBIE MHEBMOABUIATE/H,
NHeBMOMOTOPBI. [ITHEBMOMYCKY/Ibl M BaKYYMHBbIE 3aXBaThl.
[MAPOLMAMHAPBL, THAPOMOTOPLL. Bubl
ruzpopacnpesenuTenei (HarnpagistoLme,
apoccenupytoume). O603HaUEHHs rMAPOpaCTpeennTeeH.
DeMEHThI CHCTEM THAPOMHEBMOABTOMATHKH.
DNeKTPOABHTaTENH B CHCTEMAX aBTOMATHKH,
MeXaTPOHHBIX CHCTEMAX M MPOMBILILIEHHBIX podOTaX:
ACHHXPOHHBIE, CHHXPOHHBIE, MTOCTOSIHHOrO TOKa,
BEHTH/bHbIE, [1aroBble. CepBONpPUBO/IBL.

[IpuMeHeHHe ynpaBsIOLIHX YCTPOHCTB B
3MEKTPOINPHUBOZIAX CUCTEM aBTOMATHKH: YIIPaB/sIeMbIe
BBIPAMHTENH, YCTPOHCTBA MIABHOIO MycKa,
npeoOpazoBaTeny 4acTOThbl, TBEPAOTE/LHLIE PETIE,
3JIEKTPOMarHUTHbIE KOHTAKTOPBI.

2.2.1.4. SI3bIK peaqu3aluH NPOrpaMmMbl
IIporpamMma IUCIMIUIMHEI PEAM3yeTCs Ha TOCY1apCTBEHHOM A3bIKE Poccuiickoii @enepali.

2.2.2 VYEBHO-METOUYECKOE 1 HH®OPMALIMOHHOE OBECTIEYEHUE
TUCIUTLIAHBI

D1eKTPOHHBIE pecypehl (H31aHUs)

1. Tnassipun, B.E. DeMeHTHl aBTOMATHYECKUX YCTPOKCTB : yueOHoe nocobue : / B.E. I'maseipuH,
I'B. Tnaseipun ;  HoBocuOmpckmit TroCy1apCTBEHHbIH TEXHMYECKUH YHHBEPCHTET. —
Hosocubupek : HoBocuOupeKuii rocy1apCTBEHHbIH TeXHUYECKUH YHHBEPCUTET, 2011. - 130 c.
: ui1.,Tab1., cxem. — URL: https://biblioclub.ru/index.php?page=book&id=228960- ISBN 978-5-
7782-1733-1.

2. Illmmos, O.B. DieMeHTH CHCTEM aBTOMATH3ALMH: KOHTPOJIEPHI, OINEPaTOPHBIC TAHC/IH,
Moxynu ynanensoro gocrymna : / O.B. Illumos. — Mocksa ; Bepnun : [{upexr-Menua, 2015. —
185 c. : um., cxem., tabn. — URL: https://biblioclub.ru/index.php?page=book&id=364065 -
Bu6worp.: ¢. 152-153. — ISBN 978-5-4475-5275-6. — DOI 10.23681/364065.

3. Ilumos, O.B. DIeMeHTEl CHCTEM aBTOMATH3allMK: PeleHHbIE KOHTPOJUIEPEI / O.B. lIumos. —
MockBa ; Bbepmun : [lupexr-Memua, 2015. — 159 c¢. @ wum, cxem, tabn. — URL:
https://biblioclub.ru/index.php?page=book&id=364090 — buGmuorp.: ¢. 93-94. — ISBN 978-5-
4475-5278-7. — DOI 10.23681/364090.

4. Tpopumor B. B., Kymako C. M.. HHTemnekTyanbHble aBTOMATH3MPOBAHHBIE CHCTEMBbI
yIIpaBIeHHA TEXHOJIOTHYECKMMH OOBEKTaMU: yUeOHO-IIPAKTHHECKOE nocobue [DNeKTPOHHLIH
pecypc] / Mocksa-Bonorma: Wudpa-Hmkenepus, 2016. -232¢. - 978-5-9729-0135-7

http://biblioclub.ru/ index.php?page=book&id=444175.




IleuaTHble H3TaHUS

1. Mengenes, M.IO. IIporpaMMEpoBaHHe NPOMBIIUIEHHBIX KOHTPOJLIEPOB : yueb. mocobue /
M.IO. Mengenes, B.X. ITmmuxonos .— Mocksa : Jlaub, 2011 .— 287 c. : ui1., cxembl, Tabn. —
(YueGuukH 11 By3oB. CrienmansHas muteparypa) — ISBN 978-5-8114-1165-8.

2. VmpapineHue cucTeMaMH H IpolleccaMiu: YUeOHHK IUIs CTY/ICHTOB BY30B / B. I1. CmoneHues, B.
I1. MensuukoB, A. I'. Cxuptianse ; nox pex. B. I1. Mensuukosa. - Mocksa : Axkagemus, 2010. -
336 c. : ui. - (Beicmee npodeccronanpHoe 00pa3oBanue. MalMHOCTPOCHHE).

3. IMangpor b. B. Texuuueckue CpeacTBa aBTOMaTH3ALMH ! yueOHHMK JJIss CTYA. BBICHIL yueD.
sasenenuii / B. B. Ilangpos, A. JI. Uynakos. — M. : Akagemus, 2007. - 368 c. - (Briciiee
npodeccHORaNBHOE 06pa3oBaHie. ABTOMATH3AIUA U YIIPaBICHHE).

IpodeccuonanbHbIe 6a3bI JAHHBIX, HHGOPMALHOHHO-CIPABOYHBIE H NOHCKOBBIE CHCTEMbI

1. W3BecTHs BHICIIMX y4eOHBIX 3aBEIECHHH. DJIEKTPOMEXaHHUKA.

2. Xypnan DneKTpOoTEXHHKA.

3. DBC «YHuBepcuTeTckas 6ubmmorexka Ommaitey: http:/biblioclub.ru/

4. Tlopran HHOPMAIMOHHO-00Pa30BaTeNBHEIX pecypcoB YpdY: https://study.urfu.ru/

5. IntechOpen Bemymuii MEPOBOH H3/1aTellb KHUT C OTKPHITBHIM IOCTYIIOM
https://www.intechopen.com/

6. IlpodeccroHansHas ceTh I YUEHBIX W UCCIEOBATENCH https://www.researchgate.net/

7. Netelectro HoocTu anexTpoTexHukw https:/netelectro.ru/

8. COopHHK cTaHAapTOB MHCTHTYTa HHXKEHEPOB JNEKTPOTEXHUKH H 3/ICKTPOHHKH IEEE
https://standards.ieee.org/

Marepuaasi aias aun ¢ OB3

Bech kontent JBC mpencraBnen B Buie (Baiiop CreluanbHOro (opmara Ul
BOCIIPOM3BE/IEHHs CHHTE3aTOPOM PEdH, a Tak e B TECTOBOM BHIE, NIPHIOXHOM JUIA POUTCHASA C
MCIIOJIE30BAHMEM SKPAHHO JTyNbl M HACTPOHKONH KOHTPACTHOCTH.

2.2.3. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIITIMHbBI

CBeeHHs 00 OCHAIEHHOCTH JHCHMILTHHBI CHENHATH3HPOBAHHBIM H J1a00PATOPHBLIM
06opya0BaHHEM B NPOrPAMMHBIM ODecreeHHeM

JIns peanusaliiyl JUCLMIUIMHBI HCTIOTB3YHOTCS yIeOHbIE ayIMTOPUH UL IPOBEACHHUS 3aHATUH
JIEKIMOHHOT0, CEMHHAPCKOrO, MPAKTHUECKOTO THIIA, OCHAIICHHBIE HEOOXOMMMEIM 00OpYHOBAHHEM,
COOTBETCTBYIOIIME TPeOOBAHUSM OpraHM3alliyi y4eOHOTO IpoIecca B COOTBETCTBHH € CAHHTAPHBIMH
npaBWiaMd ¥ HopMaMH. MeOenb ayIuTOpHas C KOJHYECTBOM pabounx MeCT B COOTBETCTBHM C
KOJIMYECTBOM CTYIEHTOB.

KOMIBIOTEpHBIE ~ KJIACCHl  PECYPCHOTO  MH(OPMAIMOHHO-00pa3oBaTENBHOTO  HEHTPA
HTU (puman) YpDV.

Jlabopatopus «O01as 37IeKTPOTEXHUKAY.

HanMeHoBaHHE [TepeueHb
CreLHaTbHbIX NpOrpaMMHOro
. o OcCHaUIEHHOCTD ClEeHATbHbIX
Ne . NnoMeLleHHH 1 . & obecneyeHus.
Bup 3aHATHI = NoMELLEeHHH U TOMELIEHWH Ais
m\n TIOMeILEeHHH 115 g PeKkBU3UTHI
u caMoCTOoATE/IbHON paboTsl
CaMOCTOATE/IBHOH NOATBEPIKAAIOLIErO
paboThl JIOKYMEHTa
1 | Jlekuuu YyeOHas ayaAuTOpHA Mebenp ayauTopHas ¢ OnepauHoHHas
JUTS IPOBENECHHUSA KOJIMYECTBOM pabounX MeCT B cucrema Windows,
JIEKLIMOHHBIX 3aHATHH | COOTBETCTBHH C KOJIHYECTBOM o(HUCHBIH NakeT
CTyIeHTOB, pabouee MECTO Microsoft Office
npenojaeare/i, J10cKa Iorosop Ne 43-




ynpasneHus CAY-MAKC» B
coCTaBe: MporpaMMHUpyeMBblit
koHTposuiep Omron, CEHCOPHbI#H
moHuTop Omron, UHTENIEK-
TyansHoe pene Omron Zen,
MHOro(Q)yYHKLIMOHAJIbHBIH
taiimep Omron,
MHOrO()YHKLHOHAJIbHBIH CYeT-
yuk Omron, MHIAMKATOP-
perynsrop Omron,
TeMIepaTypHbIH PEryaaTop
Maxthermo, Habop AaTUMKOB
pa3HYHBIX MPUHLIMIIOB
JeHCTBUS A1 UCCNIEI0BAHM,
MOZY/1b ITyJbTOBOIO
060pya0BaHUs, MPOrpaMMHOE
obecrneueHue — CHMYJIATOP
00BEKTOB YIpaBlIeHHs.
TTepcoHallbHbIE KOMTIBIOTEPDI.

VuebHo-1a00paTOpHBIH CTEH/L
«DJIeKTPUIECKHE MalHHBI M
37€KTPOTNPUBOLY, OCHALIEHHbBIH
9JIEKTPOJIBUraTE/IAMH
MOCTOSTHHOTO W MEPEMEHHOT0
TOKa, npeobpasoBaTesieM
YacTOTHI, YIIPaBJIAEMbIM
BBINPSIMUTENIEM, CUCTEMAMH
YIpaBIeHHA 3JIEKTPONPHBO-
JaMH, TaTYMKOM YaCTOThI
BpaLLEHH, IEPCOHATIbHBIM
KOMITBIOTEPOM — 2 LUT.

- U3MepHUTe/bHbIE TIPUOOPHI U
KOMILIEKChI; HCTOYHHKH
MUTaHKs;

- mabopaTopHbIE
aBTOTpaHC(HOPMATOPhI OJTHO U
TpexdasHble;

ayAUTOpHAs. 12/1712-2019 ot
KomnbroTepHas TeXHHKA: 18.11.2019;
KOMIJIEKT [EPEHOCHOro
TIPOEKLIHOHHOrO 000PYIOBAHHS:
HOymoyk, npoexmop,
HPOEKYUOHHBLI IKPAH.
IMpakTuyeckue | YueOHas ayauTOpHA MeGenb ayuTopHas ¢ OnepauuoHHas
3aHATHA [U151 IPOBEIEHHS KOJH4ECTBOM paboyux MecT B cuctema Windows,
MPaKTHYECKHX H COOTBETCTBHH C KOJIHYECTBOM o(pHCHBIH MakeT
CEMMHAPCKHX 3aHATHH | CTYeHTOB, pabouee MecTo Microsoft Office
npernojaaBaresis, 10CKa Jorosop Ne 43-
ayMTOpHas. 12/1712-2019 ot
KomnbtoTepHas TEXHHKA: 18.11.2019.
KOMILIEKT [IEpEHOCHOTO
MPOEKLMOHHOTO 060PYA0BaAHHUA:
HOYmMOYK, RPOEKMop,
NPOeKYUOHHBIU IKPAH.
JlaGoparopubie | JlaGopatopus «Obmas | YueGHo-mabopatopuble cTeHabl | OnepauuoHHas
paboTsl 3NIEKTPOTEXHHKaY, «CpencTBa aBTOMaTH3aLKMH U cuctema Windows,

oucHbIA MakeT
Microsoft Office
Horoeop Ne 43-

12/1712-2019 ot
18.11.2019;

Multisim 11 - naker
MOJIENIHPOBaHUS
NIEKTPHYECKUX
INEKTPOHHBIX CXEM,
TPOMU3BOIUTENb!
National Instruments,
CpOK JeHCTBHS
NHLEH3UH: HeccpouHo

MatLab 2019
Jluuensus YpdY




JlaGoparopus
MeXaTpOHHKH

KoMnbroTepHBIii Ki1ace
PHUOIL]

- TpaHcopmarTopst
onHo(asHble ¥ TpexdasHbie,

- npeoOpa3oBaTENH YaCTOTHI;

- reHepaTopbl CUTHAJIOB;
HaOOpBI PE3UCTOPOB,
aNeKTPHUYECKHX EMKOCTEH,
HWHIYKTHBHOCTEH;

- HabopBI MOTYNPOBOAHHKOBBIX
3NIEMEHTOB;

- MOHTa)KHbI€ TTaHEIH.

y4eOHO-1ab0paTOPHBIE CTEH/IBI:
I'upponpuBoa U
rHIPOaBTOMATHKA (B KOMILIEKTE
MCIIOJIHHUTE/bHBIE MEXaHH3MbI —
THIPOLMIHHAPEL, Habop
JaTYMKOB, Habop
pacnpeaenutenei, Habop
CpPeICTB 3/IEKTPO- H
THAPOYMpaBieHus, Habop
YCTPOWCTB MPOMOPLMOHATILHOH
THIIPaBJIMKH) — 3 CTEH/a
[THeBMONPHBOA H
NHEBMOABTOMATHKA (B
KOMIUIEKTE HCIIOTHUTEJILHBIE
MEXaHH3MBI —
MHEBMOLIMJIMH/PSI, Habop
JIaTUMKOB, Habop
pacnipesnenuteneii, Habop
Cpe/CTB 3/1EKTPO- U
MHEBMOYTpaByieHus) — 2 CTeHa
[TporpamMMupyembli
koHTposep S7-300 — 4 creHza;
[MporpamMMupyeMbIi
koHTponaep S7-1200 ¢ naxenbto
ornepaTopa — 2 CTeH/a,
[TporpammupyeMblii
konTposnep S7-1200 ¢
aHaJIOrOBBIMH
HCTIOMHHUTENbHBIMH
ycTpoiicTBaMu — 1 cTeHs;
[porpamMmmMupyeMblii
kouTtposiep S7-1200 ¢
MOJIEJBIO MOTOUHOH TMHUH — |
CTEH/;

[IporpamMMupyembIi
kouTposuiep S7-1200 ¢
MOJIEJIbIO TTIOBOPOTHOTO
MexaHu3ma — 1 cTeHn;

MoHTax ¥ NOAKIIOYEHHE
NporpaMMHpyeMoro
koHTposnepa S7-1200 B cocrase
HH3KOBOJIbTHOTO KOMIUIEKTHOTO
ycrpoiicTea — 1 cTeHq;

CraHuus BU3yaIU3aLHH H
yIIpaBJIeHHs] TEXHOJIOTHYECKMMH
npoLeccaMu — 4 CTeHAa;




DneKTponpHBO NEPEMEHHOTO
ToKa Sinamics — 2 CTEeH/a;
ONeKTpONpUBO/, MEPEMEHHOTO
Toka Micromaster — 1 cTeHz;
DNeKTponpHUBO/ MEPEMEHHOI0
toka Simocode — | cTeHn;
H3yueHne NpoMBbILLIEHHOH CeTH
M0JIEBOT0 YPOBHs Ha Hase
obopynosanus Baluff — 1 nabop
YCTPOHCTB.

T[TpoMmblLILIeHHas CETh NEPEaayH
JIaHHBIX, 00BEAUHAIOLLIAS
yCTpOMCTBA yNpaBieHu,
YCTpOMCTBA 4EJIOBEKO-
MaLIMHHOTO MHTepdeHca 1
TepCOHANIbHBIE KOMITBIOTEPHI.
[lepcoHanbHbIE KOMIIBIOTEPBI —
12 wtyk.

[MpoekTop, TENEBU30P, IKPaH.

Koncynbtauuu | YueGHas ayauTopus Mebenb aynutopHas ¢ Cucrema
IUTS IPOBEJICHUs KOJIMYECTBOM pabouux MecT B BHI€OKOH(EepeHLMH
KOHCYJIbTALHi COOTBETCTBHH C KOJIHYECTBOM Apache Openmeetings
CTYJEHTOB, pabouee MECTO (cBoBosHO
WIH npenojasareJis, 10CKa pacrpocTpaHsieMoe
ayauTOpHas. 1O c oTKpbITEIM
B (popmare KomnbioTepHas TEXHUKA: KOJOM)
BUEOKOH(pEepeH MM KOMIIJIEKT MEPEHOCHOTO
npoekuuonHoro obopynosanus: | [lnardopma Microsoft
HOymOyK, npoeKmop, Teams (B cocrase
HPOEKYUOHHBLU IKPAH. Microsoft Office-365)
Horoeop Ne 43-
12/1712-2019 ot
18.11.2019
Texymuii VueGHas ayAMTOpHA Mebenb aynquropHas ¢
KOHTPOJIb, IS IPOBEEHHS KOJIHYECTBOM paboumx MecT B
TMIPOMEKYTOUHAs | TEKYLIEro KOHTPOIA M | COOTBETCTBHM C KOJTHYECTBOM
aTTecTalus MPOMEXYTOUHOH CTY/IeHTOB, paboyee MeCTo
aTTecTallyH npernoaaearess, 10cka
ay/IMTOpHast
CamocToarensH | YueOHas ayMTOpHS Mebensb ayquTopHas ¢ | OnepauunoHHas
as pabora KonuuecTBoM pabourx mect B | cuctema Windows,
CTYJEHTOB COOTBETCTBMM C KOJMYECTBOM | O(MCHBIN NaKeT

TToMeluenus s
CaMOCTOATEIbHOU
paboTbl 00y4aloIUXCH

CTy/lleHTOB, paboyee  MecTO
npenojaBaTens, JI0CKa
ayJUTOpHas.

KomnbroTepHas TEXHHKA!
MepcOHaIbHbIE KOMIIBLIOTEPBI,
yCTpOMHCTBA MOAK/IIOYEHHA K
cetn MiHTEpHET, HOCTYII B
31EeKTPOHHYIO HH(OPMALIMOHHO-
obpazoearensHyto cpeny HTHU
(punuana) YpdV, koMaekT
JMLEH3UOHHOIO MPOrPaMMHOI0
obecrieyeHus

Microsoft Office,
Horoeop Ne 43-
12/1712-2019 ot
18.11.2019;

Horosop Ha
TpeoCTaBIeH e
MOCTOSHHOTO I0CTYMNa

k cetk MHTEpHET OT
31.12.2020 Ne 800122




2.3. PABOYAS ITIPOT'PAMMA JUCHHAIIJIMHBI
MUKPOITPOLIECCOPHBIE CPEJICTBA M1 CHUCTEMbI

Pabouas mporpaMma JHCIHIIIHHEI COCTaBJI€Ha aBTOPAMH!

VYyeHas cTeneHb,
y4eHoe 3BaHHe

Ne n/m | @amuuna Uva OtyecTBo Homxuocrs | Iloapasaenenue

. enapTaMeHT
HcakoB JIMuTpuit Hlenap
1 K.T.H., JOLEHT JIOLEHT TEXHOJIOTHYECKOT0
BuxropoBuu
oOpa3oBaHus
CornacoBaHo:
Hauansauxk OBHP \ A.B. Karaesa

2.3.1. COAEP?KAHHE 1 OCOBEHHOCTHU PEAJIM3AIINU JUCIHUTLIMHbBI

2.3.1.1. TexnoJioruu o0y4eHHs, HCI0/Ib3yeMble NPH H3Y4EeHHH THCIHHIINHDI

TpamuionHast (PEPONYKTUBHAs) TEXHOJIOTHUS (opuenmuposana na nepedawy snanuii u ymenut,
ofechevusaomas yceoenue 0BYHAOWUMUCA COOEPICaHUR OBYHeHUs, NpOBEPKY U OYEHKY e20 Kawecmed Ha
PenpodyKmusHoM YPoGHE).

2.3.1.2. [lnaHupyeMble pe3yIbTaThl 00ydenus (HHIMKATOPBI) 0 JHCUUILIHHE

Koa u HanmMeHoBaHHE
ILraHupyeMble pe3yabTaThl 00ydenHst (MHIMKATOPbI)

KOMIIETeHLIHH
[TK-6 CriocobeH paccuuThIBaTh Snanua:
napameTpbl U PeXXKHMBI 0OBEKTOB - OCHOBHBIE MPMHLMIIbI IOCTPOEHUA H (PYHKIIMOHHPOBAHHS

npo)eCcCHOHATBHOM JEATENBHOCTH | MHKPOMPOLIECCOPHBIX CHCTEM;
C 37eMeHTaMK HHOPMALIMOHHOM 1 | - apXUTEKTYPa MUKPOTPOLIECCOPHBIX YCTPOHCTE;

CHJIOBOM 3JIEKTPOHMKH, - cMCTEMa KOMaH I MUKPOMPOLIECCOPOB, A3BIKK NPOrpaMMHpPOBaHUs
ABTOMATHKH H MMKPOKOHTPOJUIEPOB, HX CPABHHUTE/IbHbIC XaPAKTEPHCTHKH;
MHKPOIPOLECCOPHBIX CPEJICTB - uHTep(EIChI, UCMIONB3YEMbIE B MHKPOMPOLIECCOPHBIX CHCTEMAX
yIIpaB/IeHUs yNpapneHHUs;

- AaHAJIOrOBBIE Y3JIbI MHKPOIPOLIECCOPHBIX CHCTEM,;

- HOMEHKJIaTypa W XapaKTePHUCTHKH MUKPOMPOLIECCOPHBIX
YIpaBJIAIOLHX YCTPOHCTB.

Ymenun:

- COCTABMAT DYHKLMOHAIBHYIO CXEMY MHKPOMPOLECCOPHOH CHCTEMBI
yMpaBlIeHHU;

- hopMynMpOBaTh TPeGOBAHHMS K 3MIEMEHTAM MHKPOMPOLIECCOPHOH
CHCTEMBI,

- IPUMEHATL MHKPOTIPOLIECCOPHBIE CUCTEMbI B 3JIEKTPOTIPUBOAC U
CHCTEMAX JIEKTPOODOPYAOBAHHUA,

- pa3pa6aThiBaTh AJIrOPUTM MPOrPaMMBl, COCTABIATL NPOrpaMmMy Ha
A3bIke AccemOiiepa U B MaLIMHHBIX KOJIAX.

Tpedyembiii npaxmuyecKuii ONvIm, eadeHue:

- OMBIT MPOrPAMMHUPOBAHHA HA OJIHOM M3 MCIONB3YEMBbIX B
MHKPOKOHTPOJIIEpax A3bIKOB IPOrpaMMHpPOBaHHs,;

- OTBIT HAMAJKH M TIOMCKA HEHCTIPABHOCTEH MHUKPOIIPOLIECCOPHBIX
CHCTEM YTIpaBIIEHHMs,

- MPOEKTHPOBAHH MHKPOIPOLIECCOPHBIX CHCTEM.




2.3.1.3. Copep:xanne JMCHHIIHHBI

MHKPOMNPOLIECCOPHBIX CHCTEM

Kon
pasnena, | Pasgen, Tema JHCHMIIHHBI Copepikanue
TeMbI

P1 Opranuzauus Obmue CBeJICHHS 0 MHKpOIIpoLieccopax H

MHKPOIMPOLIECCOPHBIX CUCTEM MHKpPOIpPOLIECCOPHBIX cHcTeMax. ApxuTekTypa
MHKpOMPOLIECCOPOB. TIPHHLIMIEI COMPYKEHUA PasIUYHBIX
ycrpoiicte. [Tonstue untepdeiica. Llunbl cuctembl. THbI
IUMH AnmnapaTHble CpeACTBa M MOAcHCTeMbl. bydepHsie
HHTErpajibHble CXEMBI.

P2 Cucrema komang MIIT CoctaB ¥ HasHaueHue komann. Kiaccudukauus komanz.

CnocoGbl  ampecauud. Bpems  BbINOAHEHWs KOMaHA.
Hcnonbzyemble (1ard U perucTpel.

P3 IlaMsTh MHKPOTIPOLIECCOPHBIX | PeanbHas ¥ BUpTyaibHas mamats. [I3Y  w 03Y.

CHCTEM Opranuzawis namstd. 3amura namatd. CerMeHTauus
namsti. Kem-namsate. Jucnerdep namsath Murepdeiic ¢
namsaTei0. BpemeHHble orpaHHueHHs. CMHXpOHH3aLMA.

P4 O6meH HH(pOpMaLHEH B Crioco6bl  BROAA-BbIBOAA.  [lopTel  BBOJAA-BBIBOAA.
MHKpOTpOLIECCOpHOH cucteme | MuTepdeiic c ycTpoiicTBamMu BBO/Ja-BbIBOJA.

HnrepdeiicHbIe MUKPOCXEMBI.

P5 AHAaIlOTOBBIE Y3IIbI Ananorosas ofpabotka curHanoB. Hopmanusauus u

MHKpPOMpPOLIECCOHBIX CHCTEM ¢unsTpaums  curHana.  BuiGopka, KBaHTOBaHHE M
KOZMPOBaHHWE CHIHana. AHaIOro-uudpoBeie M UHpPO-
aHaJIOrOBbIE " mpeoOpa3oBaTeIH. I[TorpeLHOCTH
npeoOpa3oBaHus.

P6 [ToseiieHHe Crnioco6bl MOBBILLIEHH TIPOM3BOAMTE/IbHOCTH.
MPOM3BOAUTENBHOCTH Kouseitepupiii  mpuHuun  00paboTku  MHGMOpMAaLMH.
MMKPOIPOLIECCOPHBIX CHCTEM MHoro3aga4HocTb U MyJbTHIIPOrPAMMHPOBAHHE.

Py MHUKpOMNpOLECCOPHBIE [TporpaMmupyemMbie KOHTpOJIepsl. MUKPOKOHTPOJIEPBI.
cpeacTBa Ayis ynpapnsomux ¥ | OQHOKpHCTaIbHbIE MuKpo-OBM. CekUHOHHbIE
BBIYHCITMTENIEHBIX YCTPOHCTB. MHKpoIpoLieccopbl. CHrHaibHbIe MPOLECCOpbI.

P8 O61Ke BONPOCH! IPUMEHeHus | YpaBHEHHA M CTPYKTYPHbIE CXEMbl MHKPOMPOLECCOPHBIX
MIT B cuctemax CAY. OcHOBHbIE aANropUTMBI. KpaHtoBaHue.
ABTOMATHYECKOrO yripaeienns | IIpeobpa3oBaHue aHAIOTOBBIX PETyJSTOPOB B LM(pPOBEIE.

[TapameTpuuecku U CTPYKTYPHO ONTHUMH3UPYEMbIE
peryastopbl. MeTo/bl CHHTE3a UMGPOBbIX PErYJIATOPOB.

P9 MukponpoueccopHble cucTembl | TpeGoanus, npeabsasisembie k MIL. Monenu snementos
B 2/IEKTPOTEXHUKE U 5MEKTPOTEXHUYECKMX  cHcTeM (B 3aBHCHMOCTH  OT
3JeKTPOCHA0KEHHH BbIOpaHHOM  TpaekTopvd  OOydeHMA)H — CrMocoObl  HX

wcronb3osanus B CAY. @OyHKUMOHANbHBIE CXEMBI
MHKpPOIPOLIECCOPHBIX CHUCTEM  YMpPAaBJIEHHs PA3THUHBIX
MPOU3BOUTEIEH.

P10 ITpoexkTHpoBaHue Oransl MPOEKTHPOBAHMS. DyHKLUMOHAbHAS

cnemdukalus ¥ pyHKUHOHANbHAA cxema. Pacnpenenenue
3amay  Me}ay anmapaTHOM W TMPOrpaMMHOM  4acTAMM
cucteMel  ynpaeneHus.  Bwibop  MuKponpoueccopa.
IpoekTHpoBaHue anmapaTHeix cpedcTs. Paspaborka
nporpaMmHoro obecneuenus (oowvexmor MII ynpagnenus
2adalomes 6 3a8UCUMOCTIU OM GbIOPAHHOU MPAEKMOPUU
0byuenus).

2.3.1.4. SI3pIK peajn3alHH NPOrpaMMel
[TporpamMMa THCLMIUIMHEI Pealu3yeTcs Ha rocy1apCTBEHHOM S3bIKE Poccuiickoit @enepanuu.




2.3.2 YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCTHHUIIJINHBI

DJIEKTPOHHBIE pecypchl (M31aHHUA)

1

Amues, M.T. MHKpOTIPOIIECCOPHBIE CHCTEMbI YIIPABICHUS 3IEKTPONPUBOIaMH [DJIeKTPOHHBIH
pecypc] : yuebnoe nocobue / M.T. Amues, T.C. Bykanosa; [loBomkckuii rocy1apcTBeHHBIH
TEXHOJNOTMYECKHH yHHBepcHTeT. — Momkap-Oma: III'TY, 2017. -124c. - URL:
http://bibliolub.ru/index.php?page=book&id=459451. bubauorp. B kH. — ISBN 978-5-8158-
1783-8.

Kartien, C. PIC-MHKpOKOHTpOJUIEPSL: ONIHOE pykoBoAcTBO : [16+] / C. KaTuen ; nep. ¢ aHr.
A.B. Esctudeesa. — Mocksa : Jlomaka XXI, 2010. — 651 c. : exem., ui. — (IIporpammupyembie
cucremsl). — URL: https:/biblioclub.ru/index.php?page=booké&id=578224 — ISBN 978-5-
94120-218-8.

Bo10B030B, A.M. MHKPOKOHTpOJIIEPHI [UI CHCTEM aBTOMATHKH @ ydeOHoe mocobue / A.M.
BomoBo3os. — Usx. 3-e, nom. u mepepab. — Mocksa ; Bonoraa : Muadpa-Mrxenepus, 2016. —
164 c. : wi, Tabm., cxem. — URL: https:/biblioclub.ru/index.php?page=book&id=444183 —
Bubmuorp. B k. — ISBN 978-5-9729-0138-8.

Pomerue, A.B. DiIeMEeHTH MHKPOIpPOIECCOPHBIX YCTPOMCTB : ydyeGHoe mocobue : / A.B.
Ponmpirun ; HoBocuOMpCKHii rOCYIapCTBEHHBIH TEXHHYECKUH YHHUBEPCHTET. — HoBocudupcek :
HoBocHOHpPCKHIT TOCYIapCTBeHHBIH TexHHUeckuii ynusepcutet, 2018. — 83 c. : m, tabn. —
URL: https://biblioclub.ru/index.php?page=book&id=575009 — Bubmuorp. B kH. — ISBN 978-5-
7782-3673-8.

Bepecue, A.JI. PaspaboTka ¥ MaxkeTHpOBaHHE MMKPONPONECCOPHBIX CHCTEM ! yuebHoe
noco6ue / A.JI. Bepecaes, M.A. Bepecues ; YOxHbIi denepanbhbiii ynusepcutet, MrkenepHo-
TexHoOoruyeckas akagemus. — Taranpor : KOxmubIi denepanbsii yaupepeuret, 2016. — 108 c.
- Tabu1., mwit. — URL: https://biblioclub.ru/index.php?page=book&id=492981 — bubnuorp. B kH. —
ISBN 978-5-9275-2168-5.

Illeran A. A. Ilpumenenwe mnporpaMMHOro Kommiekca Multisim Uit MPOEKTHPOBAHHMS
YCTPOMCTR Ha MUKPOKOHTPOJUIEPaX : TabopaTopHBIi IIPakTHKyM / A. A. Ileran ; [Hayy. pen. B.
U. Uesnes]. — Exatepunbypr : MWsm-o Vpan ye-ta, 2014. —l114, [2] c. -
http://hdl.handle.net/10995/28675

MHUKpOIPOLIECCOPHBIE CHCTEMBI  YIpPaBJeHHs 3JIEKTPONPHBOJAMHM M  TEXHOJOTMYCCKUMH
KoMmIUtekcaMi : yueGHoe mocobme / I'M. Cummakos, A.M. bopomun, [L.A. Kotun, 10.B.
IMaukpan ; HoBocHOHpPCKHI TOCYIapCTBEHHbIH TEXHUYECKHH YHHBEPCHTET. — HoBocubupck :
HoBOCHOHpCKHil rOCYIapCTBEHHBI TexHHYeckuil yrupepeuret, 2016. — 116 c. : ui, Tabm. —
URL: https://biblioclub.ru/index.php?page=book&id=575242. — Bubmuorp. B ka. — [SBN 978-
5-7782-2989-1.

MscuukoB, B.JM. MukponponeccopHsle cHCTeMbl: YyueOHOe mocodue IO KypcoBOMY
npoektuposanuo / B.M. Mscuukos ; IloBomxckui rOCYIapCTBEHHBIH TEXHOIOTMYECKHH
yHuBepcuTeT. — Momkap-Ona : ITIOBOKCKHE —IOCYHapCTBEHHBIA — TEXHOIOTHYECKHH
YHHUBEPCHTET, 2019. - 202 (el : CXEM., Tab1., HIIL. — URL:
https://biblioclub.ru/index.php?page=book&id=562251. — bubaunorp.: ¢.193-194. — ISBN 978-
5-8158-2077-7.

IleyaTHBIE H3JAHHUA

1,

I'ypos, B. B. MHKpOIPOILECCOPHbIE CHCTEMBI yueGHOe mocobue st By3os / B. B. I'ypos. -
Mocksa : UHO®PA-M, 2019. - 336 c. : un. - (Beiciuee oOpasoBanue : bakanaBpuar).




IIpodeccuonansubie 0a3bl JAHHBIX, HHPOPMAHOHHO-CIIPABOYHbIE H IMOHCKOBbIE CHCTEMBbI

1. H3BecTHs BHICIIHX y4eOHBIX 3aBEICHUH. DIEKTPOMEXaHHUKA.

2. XXypHan DneKTpOoTEXHHKA.

3. DOBC «VYuusepcuteTckas cubnunorexa Omnaiiny: http://biblioclub.ru/

4. Tlopran HHGOPMAIMOHHO-00pa30BaTeNbHEIX pecypcos YpdY: https://study.urfu.ru/

5. IntechOpen Bexgymuii MEpOBOH M3JIaT€b KHUT C OTKPBITBIM JOCTYIIOM
https://www.intechopen.com/

6. IlpodeccronansHas ceTh 171 YUEHBIX U HccleaoBaTeneif https://www.researchgate.net/

7. Netelectro HoBocTr anekTpoTeXHUKH https:/netelectro.ru/

8. C6opHHUK cTaHIapTOB MHCTUTYTa HHIKEHEPOB JIEKTPOTEXHUKH U 3JekTpoHuku IEEE
https://standards.iece.org/

MarepuaJjsi aias jaun ¢ OB3

Becs kontenT OBC mpencrasied B Bume (aiyioB crenuambHoro (Qopmara Ui
BOCIIPOM3BEJICHHS CHHTE3aTOPOM PEYM, a TaK JKe B TECTOBOM BHJIE, IIPUIOJHOM UL MPOYTEHHUA C
HCIIOIB30BaHHEM IKPAHHOH JTyIbl ¥ HACTPOHKOH KOHTPACTHOCTH.

2.3.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUILINHbI

Cpegenns 00 OCHANMIEHHOCTH AHCHHILIHHBI CHENUATH3MPOBAHHBIM M Ja00paTOPHBLIM
000py10BaHHEM H MPOrPAMMHBIM 00ecnedeHHeM

JUIs. peaIH3aIliy TUCIUTUTHHEL HCTIONB3YIOTCS yueOHbIe ayTUTOPHH ULl IPOBEICHHS 3aHATHH
JEKIMOHHOr0, CeMHHAPCKOro, PAKTHYECKOTO THIIA, OCHALIECHHBIE HEOOXOMUMBIM 000pyIOBaHHEM,
COOTBETCTBYIOIIME TPEOOBAHMSAM OpraHH3allMK y4eOHOTO MpoLecca B COOTBETCTBUM C CAHUTAPHBIMA
paBHIaMKM M HOpMaMu. MeGenb ay[IuTOpHas ¢ KOJMYECTBOM PAOOUMX MECT B COOTBETCTBHMM C

KOJIHYECTBOM CTYACHTOB.

KOMIIBIOTEpHBIE ~ KJIAcChl ~ PeCypcHoro  MH(OpMalMOHHO-00pa3OBaTeIbHOTO  LEHTpa
HTU (pumman) Yp@YV. Jlaboparopus «O0mas s1eKTPOTEXHUKAY.
HaumeHoBaHue [Nepeyenb
CrieLHanbHbIX MpOrpaMMHOr0
P OcHallleHHOCTb CreuHalbHbIX
Ne . MOMEeLIEHHH U ” . obecneveHus.
Bup 3anHaTHi .. NOMEILEHHH U TOMELIEHHH 1s
m\n NOMEILEeHHUH 15 5 PexBu3uTbI
y CaMOCTOATENBHOH paboThl
CaMOCTOSTENIbHOM MOATBEPHKAAOLLErO
paboThl JOKYMEHTa
1 | Jlexkuum Yyebnas ayauTopus Mebenb ayauTopHas ¢ OnepauyoHHas

JU1s TIPOBEEHUA
NeKLIMOHHBIX 3aHATHH

KOMHMYECTBOM pabo4MX MECT B
COOTBETCTBHH C KOJIMYECTBOM
CTyNeHTOB, pabouee MecTo

cucteMa Windows,
oucHBIH MakeT
Microsoft Office

npernojasareis, A0cKa JHorosop Ne 43-
ay[HUTOpHas. 12/1712-2019 ot
KommnbloTepHas TEXHHKA! 18.11.2019;
KOMIIJIEKT [IePEHOCHOT0
POEKLIMOHHOro 060py/I0BaHHU:
HOYmOYK, npoexmop,
HPOEKYUOHHbIU IKPAH.

2 | IIpaktuyeckue | YuebHas aynuTopus Mebenb ayauTopHas ¢ OnepalHoHHas

3aHATHUA

IJId IPOBEAEHHSA
MNpaKTHYECKHX H
CEMHHapPCKHX 3aHATHIH

KOJIHYECTBOM pabo4YHX MECT B
COOTBETCTBHH C KOJTMYECTBOM
CTYIEHTOB, pabouee MECTO
npernoaasaTes, 10CKa
ayJIMTOpHas.

cucrema Windows,
o(HCHbIH NaKeT
Microsoft Office
Jorosop Ne 43-
12/1712-2019 ot




KomnbloTepHas TEXHHKa:
KOMIUIEKT MEPEHOCHOT0
MPOEKLIMOHHOT0 000pY/1I0BaHU:
HOymoyk, npoexmop,
NPOEKYUOHHBLE IKPAH.

18.11.2019.

JlaGopaTtopHsle
paboThI

Jlabopatopus «O61mas
JIEKTPOTEXHHKA»

KomneroTepHslii kiace
PUOL]

VuebHo-nabopaTopHble CTEH/IbI
«CpencTBa aBTOMaTH3aLMHU U
ynpaenenus CAY-MAKC» B
COCTaBe: IIPOrpaMMHUpyeMbIi
koHTposuiep Omron, CEHCOPHBbIH
MoHuTOp Omron, UHTE/IEK-
TyansHoe pesie Omron Zen,
MHOTO(YHKLHOHAIbHbIH
taiimep Omron,
MHOTO(YHKUMOHAIBHbIH CUeT-
ypk Omron, HHAMKATOP-
perynstop Omron,
TeMIlepaTyPHBIH PEryasaTop
Maxthermo, Habop 1aTYHKOB
pasIMYHBIX NMPUHLMIIOB
NENCTBHs U1 UCCIIeIOBaHM,
MOJYJIb MTyJbTOBOTO
000pyIOBaHH:A, NPOrpaMMHOE
obecrneueHue — CHMYIATOP
00BEKTOB YIIpaBJICHHS.
ITepcoHanbHbIE KOMIBIOTEPEI
- U3MEpHUTEJIbHBIE TPUOOPLI H
KOMITIEKCBI; HCTOUYHHKH
MHUTAHUA,;

- nabopaTopHbIe
aBTOTpaHC(OPMATOPbI OIHO H
TpexdasHbie;

- TpaHc(opMaTopbl
otHo(a3Hble U TPeX(asHble;

- ipeoOpa3oBaTeny YacTOThI;

- reHepaToOpbl CUrHAJIOB;
Habopbl pe3UCTOPOB,
3MEKTPUYECKUX EMKOCTEH,
HHIYKTHBHOCTEH;

- HaBOopBI MOTYNPOBOJHHKOBBIX
SNIEMEHTOB;

- MOHTaQ)KHbIE NAHE/H.

OnepauunoHHas
cucrema Windows,
O(HCHBIH MakeT
Microsoft Office
Jorosop Ne 43-
12/1712-2019 ot
18.11.2019;

Multisim 10.1.1 -
NaKeT MOAETHPOBAHUS
3MEeKTPUUECKHUX H
3MEKTPOHHBIX CXEM,
TIPOM3BOJIUTEb:
National Instruments,
CpOK AEHCTBHS
JIHMLEH3HH: 0eCCPOUHO

Koncynerauuu | YueOHas ayaIuTopus Mebens ayauTopHas ¢ Cucrema
JUIs IPOBE/ICHHS KOJIMYECTBOM paboumX MEeCT B BHIEOKOH(epeHHH
KOHCY/IbTALHH COOTBETCTBHH C KOJTHMYECTBOM Apache Openmeetings
CTYIEHTOB, pabo4ee MECTO (cBoboaHo
WU npenojasaress, 10CKa pacrnpocTpaHsemMoe
ay/IMTOpHAas. 1O ¢ OTKPBITBIM
B opmare KomnbroTepHas TeXHHKa: KOJOM)
BUICOKOH(epeHLIHH KOMIJIEKT EpeHOCHOTO Inardopma Microsoft
npoekUMoHHoro obopynosanus: | Teams (B cocTase
HOYMOYK, NPOEKmop, Microsoft Office-365)
HPOEKYUOHHBII IKPAH. JIoroeop Ne 43-
12/1712-2019 ot
18.11.2019
Texymi VyeOHaa ayauTopHs MebGenb ayauTopHas ¢

KOHTPOJIb,

AJid NpOBEAEHHA

KOJIHYECTBOM pa601mx MECT B




TIPOMEXKYTOYHAS

TEKYLUEro KOHTPOJIA U

COOTBETCTBHUH C KOJIMYECTBOM

aTTecTauus MPOMEXKYTOYHOH CTyaeHTOB, pabouee MEcTo
aTTecTaluH npenoaaearens, 40CKa
ayJuTOpHas
CamocTtosTenbH | YueOHas ayauTopus Mebenb ayAuTOpHas ¢ | OnepaunoHHas
as pabora KOJIMUecTBOM pabounx Mmect B | cuctema Windows,
CTYIIEHTOB COOTBETCTBMH C KOJTMYECTBOM | O(UCHBIH MaKeT

[Momewienus auas
CaMOCTOATENbHOH
paboTel 00yuaroLuxcs

CTYNEeHTOB, pabouee  MecCTO
npemnojaBare’s, JocKa
ayJIuTOpHas.

KoMnbloTepHas TEXHHKA:
TMepCOHAbHBIE KOMIBIOTEPDI,
yCTpOICTRA MOAK/IIOYEHHS K
cetu MHTepHeT, AOCTYN B
3J1EKTPOHHYIO HH()OPMALIHOHHO-
obpasosarensHyio cpeay HTH
(bunuana) YpdVY, koMmiekT
JIMUEH3HOHHOTO MPOrpaMMHOro
obecrneueHHs

Microsoft Office,
Horosop Ne 43-
12/1712-2019 ot
18.11.2019;

Jorosop Ha
NpeaocTaBIeHHE
MOCTOSHHOIO AOCTYINA
K ceTd MHTepHeT oT
31.12.2020 Ne 800122




2.4. PABOYASI TIPOTPAMMA KYPCOBOI'O TIPOEKTUPOBAHUS 11O MOY.JIIO
VITPABJIEHUE B TEXHUYECKMNX CUCTEMAX

PaGoyas mporpaMMa JUCHUIUIMHEL COCTABICHA aBTOPAMH:

Y4eHas cTeneHb,
y4eHoe 3BaHHe

Ne n/m | @amuins Umsa OTaecTBo JoxHoCTH Iloapasaenenue

" enapTaMeHT
NcaxoB [Imutpuii Asuap
1 K.T.H., IOLEHT JIOLIEHT TEXHOJOTHYECKOI O
Buxroposuu
o0OpazoBaHus
CorJiacoBaHo:

Havansauk OGP N A.B. KaTtaesa

2.4.1. COAEP’)KAHME 1 OCOBEHHOCTH PEAJIM3AIIMUA KYPCOBOI'O
IMPOEKTUPOBAHUS 11O MOJAY.JIIO

2.4.1.1. TexHoJiornu o0yueHHs1.

TpaauiuoHHas (PENpOAYKTUBHASA) TEXHOJOTHS (opuenmuposana na nepedayy suanuii u ymenuii,
obecnevusaionas yceoenue 0ByualOWuUMucs cooepycanus obyuenus, NpoGepKy u OYeHKy e20 Kauecmea Hd

PEnpOOYKMUGHOM YPOBHE).

2.4.1.2. TLnanupyemble pe3yabTaThl 00y4eHus (HHIUKATOPbI)

Kox u HanMeHOBaHHE
IL1anupyemble pe3yabTaThl 00yYeH s (MHOAUKATOPBI)

KOMIIEeTeHIHH
[TK-6 CriocobeH paccUMTHIBATD 3nanua:
napameTphl U PeKUMbl OOBEKTOB - MeToabl cuHTe3a CAY TeXHHMYECKMMH CHCTEMaMH;

npodhecCHOHATBHOM AESTEIPHOCTH | - METO/IbI HCCIIEI0BAHUS U MO/IE/THPOBAHHS CAY TexHUYeCKHX
¢ 3JIeMeHTaMi MHGOPMAIIMOHHOM K | CHCTEM;

CHIIOBOH 2JIEKTPOHHKH, - npuHumnbl peanusanuu CAY Ha 6a3e MHKPOMPOLIECCOPHBIX
ABTOMATHKH H YNpPaBIAIOLIMX KOHTPOJIJIEPOB.
MHKPOIIPOLIECCOPHEIX CPEACTB
i p el VYmenua:
yrpaBieHHs

- popmysuposaTh TpeGoBanus k CAY TEXHHUECKUMH CUCTEMAMMK;

- pazpaGarbiBaTh CTPYKTypHbIe cxeMbl CAY

- ocywecTBaATh CHHTe3 CAY TeXHUYECKUMH CHCTEMAMH.

- OLIGHMBATH MOKA3aTeNH Ka4eCTBa PEryTHPOBAHH;

- IPUMEHATH MHKPOIPOLIECCOPHBIE CPEJICTBA MpH paspaboTke CAY;

Tpedyembiii npakmuyueckuli onsim, g1aoeHue:

- onbIT Hccnenoanus CAY;

- onbIT cuHTe3a CAY;

- npoektupoBanus CAY, B TOM 4HC/Ie C MPUMEHEHHEM
MHKPOIPOLIECCOPHBIX CPE/CTB.




2.4.1.3. [IpuMepHas TeMATHKA KYPCOBBIX IPOEKTOB

KypcoBoit MpOEKT BBIMONHsETCS Mo TeMe: «IIpoeKTMpOBaHHE CHCTEMbI aBTOMAaTHYECKOro
YIpaBIeHHS» M OXBaTHIBAET BCE OCHOBHBIE BONMpOCHI INpoekTupoBanus CAY — paspaborka
CTPYKTYpHO# cxeMbl 3ajaHHOM yacTH CAY, BEIOOp MeTOa CHHTE3a, PACYET PEryIATOPOB, aHAIH3
KadecTBa peryJHpOBaHuUs.

BapuaHT 3aJaHusl COJEP)KHT: OIMCAaHHe OOBEKTA YNpPABIEHHA, Mapamerpsl 00BeKTa
yrpasieHus1, TpeboBanus cTpykrype CAY u mokasaTensM KayecTsa yIpaBICHHS.

BapuaHTsI 3a/1aHuii TeHEPUPYIOTCS IPOrPAMMHO, CITydaiHbIM 00pa3oM.

2.4.1.4. S3p1k peanu3anuH NporpamMmbIl
[TporpaMMa THCIMILTMHBI PEAIM3yeTCs Ha FOCy1apCTBEHHOM sA3bike Poccuiickon deepaiuy.

2.4.2 YYEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHHUITJINHBI

DIeKTPOHHBIE pecypchl (M31aHHsM)

1. Bepecues, A.JI. PazpaboTka M MakeTHpOBaHHE MMKPONPOLECCOPHBIX CHCTEM yueOHOe
noco6ue / A.JL. Bepecuer, M.A. Bepecues ; FOxHeIi denepanbhblil yHuBepeuTeT, MHKeHEpHO-
TexHONOTHYecKas akanemus. — Taranpor : Oxubi Genepanbusii yausepeuret, 2016. — 108 c.
- Tab1., mn. — URL: https:/biblioclub.ru/index.php?page=book&id=492981 — bubmmorp. B KH. —
ISBN 978-5-9275-2168-5.

2. Mscuuko, B.J. MHKpONpPOLUECCOPHbIE CHCTEMBL: yueOHOe mocobue MO  KypCcOBOMY
npoexTupoBanmuio / B.A. MscuukoB ; IToBoJKCKHH TOCYIapCTBEHHbIH TEXHOJOTHYECKHH
YHUBEPCHUTET. — Momxkap-Ona : TIoBOJDKCKME — TOCYJApCTBEHHBIH — TEXHOJIOTHYCCKUH
YHHUBEPCHTET, 2019. - 202 c: : CXEM., Tadm., HIL. - URL:
https://biblioclub.ru/index.php?page=book&id=562251. — bubmiorp.: ¢.193-194. — ISBN 978-
5-8158-2077-7.

IMeuaTHBIE H3AAHUS

1. TIpoeKTHpOBaHHE CHCTEMBI aBTOMATH3MPOBAHHOIO YIPABJICHHMs 3JIEKTPOIPHBOLOM: METOL.
yKa3aHHA K KypCOBOMY IIPOEKTHPOBAHHMIO M0 jucuuiuiaHe «Teopus aBTOMATHHECKOro
ynpaenenus» / asT.-coct. BJL Tumodees, B.H. Koxeypos. ®enep. areHtcTso [0
o6pazosannio, 'OY BIIO «YI'TY-VIIU um. Ilepsoro Ilpesuaenta Poccun b.H. EnpuuHa»,
HmxHeTarit. TexHolL. uH-T ((un.). — Hwxauit Tarmwr: HTU (¢) YT TY-VIIH, 2010. - 36 c.

Ipodeccuonanbupie 623l JAHHBIX, HH(GOPMALHOHHO-CIIPABOTHbIE H MOMCKOBBIE CHCTEMBI

1. M3BecTHs BHICHIMX YueOHBIX 3aBEIeHHH. DIEKTPOMEXaHHKA.

2. XypHan DneKTpoTEXHHKA.

3. DBC «Yuusepcuterckas 6ubmmoreka Omaitay: http:/biblioclub.ru/

4. Tlopran HHGOPMAIMOHHO-06pa3oBaTeIbHEIX pecypcos YpdY: https://study.urfu.ru/

5. IntechOpen Bexymiui MUPOBOH H3JaTENb KHUI' C OTKPBITBIM IOCTYIIOM
https://www.intechopen.com/

6. IlpodeccHoHANBHAS CETh 1A YYEHBIX H MCCIIE0BATENCH https://www.researchgate.net/

7. Netelectro HoBocTu anektpoTexHuk https:/netelectro.ru/

8. C6opuuk cranmapToB MHCTHTYTa HHXEHEPOB JIEKTPOTEXHUKH U SJIEKTPOHHKH IEEE
https://standards.ieee.org/

Marepuaust aas man ¢ OB3

Bech komtenr OBC mpeacraBneH B Bage (BaioB CIENHAIbHOrO (dopmara UlA
BOCIIPOM3BE/ICHHS CHHTE3aTOPOM PEUH, a TaK JKe B TECTOBOM BHJE, MPHIOJHOM UL MPOYTEHH C
HCIIONB30BAHMEM SKPAHHOM JIYIIBl ¥ HACTPOHKOH KOHTPACTHOCTH.




2.4.3. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JTHCIUILIIAHBI

CeeneHust 00 OCHAMEHHOCTH AMCHMILIMHBI CHENHAJH3HPOBAHHBIM H J1a00paTOPHBLIM
o0opya0oBaHHEM H NPOrpaMMHEIM o0ecneueHHeM
JInsg peanM3aiyii JHCIMIUIHHBI HCIONB3YIOTCA y4eOHblE ayIAWTOPHH 7 TNPOBENEHHs
KOHCYJIBTAIIHH, CAMOCTOSTENLHOM pabOTEl CTYACHTOB M aTTEeCTAllMH, OCHAIIEHHBIE HEOOXOAMMBIM
000pyI0BaHHEM, COOTBETCTBYIOLIHE TPEOOBAHHAM OpraHM3alliK y4eOHOro npouecca B COOTBETCTBHH
C CaHWTapHBIMHM IpaBHJAaMH M HOpMamH. MeOenb ayIuTOpHAs C KOJMYECTBOM DabOUHX MECT B
COOTBETCTBHH C KOJIMYECTBOM CTYIEHTOB.
KOMIIBIOTEpHEIE KIAcChl PECYPCHOro HH(bopManuoHHO-00pasosatenbHoro uenrtpa HTU

(bunuan) YpdV.
HaumeHoBaHMe [NepeueHb
CrieLanbHbIX MPOrpaMMHOro
o OcHalleHHOCTh CNELHAaTbHBIX
Ne % MOMELUEHHH H » () obecrneueHus.
Bun 3anatuit 5 MOMELIEHHH 1 MOMELIEHH 1
m\n TOMELLEHHH JJId . PekBu3uThl
o CaMOCTOSATENbHOM paboTel
CaMOCTOSTENbHON MOATBEPIKAAIOLIETO
paboThl JOKYMEHTa
1 | Koncynsraumu | YuebHas ayauTopus Mebens ayauropHas ¢ Cucrema
U1l IPOBENEHHSA KOJIMUeCTBOM paboyuX MECT B BUJEOKOH(epEeHLIHH

KOHCYJIbTaLMi COOTBETCTBUH C KOJIMYECTBOM Apache Openmeetings
CTYAEHTOB, paboyee MecTo (cBOOOIHO
WIIH rnpenojaBarens, 10CKa pacrpocTpaHaeMoe
ayIUTOpHas. 1O ¢ OTKpBITBEIM
B hopmarte KomrnbroTepHas TEXHHKA: KOJIOM)
BUICOKOH(epeHUHH KOMILTIEKT [EPEHOCHOr0 [nardpopma Microsoft
npoekuHoHHOro obopynosanus: | Teams (B cocrase
HOYmMOYK, npoexmop, Microsoft Office-365)
HPOeKYUOHHBLU IKPAH. Horoeop Ne 43-
12/1712-2019 ot
18.11.2019
2 | Texywui VYyeOHas ayaAUTOpHA MeGens ayauTopHas ¢
KOHTpOJ1b, JUIS TIPOBEJICHHUS KOJIM4YECTBOM pabovHX MecT B
MPOMEXKYTOYHAs | TEKYIIEro KOHTPOJIA U | COOTBETCTBHH C KOJIMYECTBOM
aTTecTalus MPOMEKYTOYHOI CTyJEHTOB, pabouee MECTO
aTTecTaluH npenoaasaTteis, 10CKa
ayIMTOpHAas
3 | CaMocrosTensH | YueOHas ayquropus Mebenb ayIMTOpHAas ¢ | OnepaunoHHas

as pabora
CTYNEHTOB

TTomerenus ans
CaMOCTOATENBLHON
pabotel 06yuaroIHxcs

KOJIMYECTBOM pabouux MecT B
COOTBETCTBHH C KOJHYECTBOM

CTyJeHTOB, paboyee  MeCTO
npenojaBaTes, Jocka
ayIMTOpHas.

KommnbroTepHas TEXHHKA:
nepcoHaIbHBIE KOMIBIOTEPbI,
yCTpOiCTRA NOJK/IIOUEHHA K
cetu MHTepHeT, gocTyn B
2JIeKTPOHHYIO HH(OPMaLIHOHHO-
obpaszosatensHyto cpeny HTH
(bunuana) YpdDV, koMruiekT
JIMUEH3HOHHOTO MPOrPaMMHOI0
obecneyeHHsn

cuctema Windows,
o(HcHbIH NakeT
Microsoft Office,
Horoeop Ne 43-
12/1712-2019 ot
18.11.2019;

Jorosop Ha
NpeNoCTaRNEHHE
MOCTOAHHOrO J0CTYIa
K cetu MHTepHeT OT
31.12.2020 Ne 800122




		2022-01-18T12:13:44+0500
	ФГАОУ ВО "УРФУ ИМЕНИ ПЕРВОГО ПРЕЗИДЕНТА РОССИИ Б.Н. ЕЛЬЦИНА"




