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IIporpammy cocraBuii(u):

Kanoudam mexHuyeckux nayk [Joyenm Ilempos Anexceu Muxaiinosuu

Pabouast nporpamMma JUCLIUILIUHEI

MuKkponponeccopHbie CPeACTBA B YJIeKTPOHHKE

paspaboTana B cootBeTcTBUM ¢ PI'OC:

®denepanbHBIi TOCYIapCTBEHHBI 00pa30BaTENLHBINA CTAaHAAPT BHICIIETO 00pa30BaHus - OaKagaBpHaT 110 HAIIPABICHNIO TOATOTOBKU
13.03.02 DnexTposHepreTUKa 1 3MeKTpoTexXHUKa (nprka3 MuHoOpHayku Poccun ot 28.02.2018 1. No 144)

Paboyas nporpamMa oo0peHa Ha 3aceiaHuH Kadeaps

DJIEKTPO3HEePreTHKU U aBTOMAaTHKHU

IIporokomn ot 1. Ne
CpoK eWiCTBUS MPOTPAMMBL:  Y4.T.
3aB. kadenpoii k.T.H., noueHT A.M. Ilerpos



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

K.T.H., JoueHt A.M. Iletpos 2026 .

PaGouas nporpamma nepecMoTpeHa, 00CyXIeHa 1 0100peHa JUIs
ucnosiHenus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeapel
DJIEKTPOIHEPreTHKU U ABTOMATHKHU

IIpotokomor 2026T. Ne
3aB. kadenpoii k.T.H., noueHT A.M. IlerpoB

BusuposBanue PII/] niist ucnoJiHeHnsI B 04epeiHOM y4eOHOM roay

K.T.H., JoueHt A.M. Iletpos o 2027 1.
Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa H 0100peHa IS
ucnojHenust B 2027-2028 yueOHOM roay Ha 3aceqaHuu Kadeaps
DJ1eKTPOIHEPreTHKN M ABTOMATHKH

IIporokomor 2027 . Ne
3aB. kadenpoii k.T.H., noueHT A.M. IlerpoB

BusuposBanue PII/I niist ncnoJiHeHHsI B 04epeiHOM y4eOHOM roay

K.T.H., JoueHt A.M. Iletpos o 2028 r.
PaGouas nporpamma nepecMoTpeHa, 00CykeHa 1 0100peHa JuIs
ucnosiHeHus B 2028-2029 yueOHOM rojy Ha 3aceJaHuu Kadeapbl
DJIeKTPOIHEPTeTHKN M ABTOMATHKH

IIpotokomor _ 2028 r. Ne
3aB. kadenpoii k.T.H., noueHT A.M. Ilerpos

BuzupoBanue PIIJ] nis1 ucnoiHeHus1 B 04epetHOM Y4eOHOM IOy

K.T.H., ouieHT A.M. IletpoB o 2029 r.
Pabouas nporpamma nepecmMoTpeHa, 00CyX1eHa 1 0100peHa JUIs
ucnonaeHus B 2029-2030 yueOHOM roy Ha 3acelaHuu Kadenpbl
DJIEKTPO3HEPreTHKU U AaBTOMATHKHU

IIpoTokomor 2029r. Ne
3aB. kadenpoii k.T.H., noueHT A.M. Ilerpos



1. HEJIX OCBOEHUMSA JUCHUTIINHBI

1.1 | npuoOpeTeHue CTyJCeHTaMH 3HAHUW, YMEHHUS M IPAKTUYCCKUX

1.2 HAaBLBIKOB, HCOGXOHI/IMLIX JJI1 IPOCKTUPOBAHUS U 06CJ'Iy)KI/IBaHI/IH alrapaTHbIX 1

1.3 | nporpaMMHEIX CPEACTB COBPEMEHHOH MUKPOIPOIIECCOPHON TEXHUKH

2. MECTO JUCHUII/IUHBI B CTPYKTYPE OOII

Llukn (pasaen) OOLL: [51.B./1B.04

2.1| TpeGoBanus K MPeABAPUTEIbHOI MOATOTOBKE 00yYAaI0IIETOCs:

2.1.1 | Peneitnas 3a1uTa 1 aBTOMATH3AIHS DJIEKTPOIHEPTETUICCKUX CHCTEM

2.1.2 | DNIeKTPOIHEPreTHYECKIE CHCTEMBI U CETH

2.1.3 | Peneitnas 3aiuTa 1 aBTOMATH3AIHS DJIEKTPOIHEPTETUICCKUX CHCTEM

2.1.4 | DneKkTpo’HEePreTHIECKUE CUCTEMBI U CETH

2.2 Ill/lCIII/ll'lJ'll/ll-lLl H MMPAKTUKH, VI KOTOPbIX OCBOCHUE JAHHOM JUCHUTITHHBI (MOZ[y.]'lil) HEeo0XO0UMO KaK
npeamecTByriiee:

2.2.1 | KagecTBO 3JIEKTPOIHEPIHH U AIIEKTPOCHAOKEHUS

2.2.2 | OnTumMu3anys CUCTEM HIIEKTPOCHAOKEHHS

2.2.3 | KauecTBO 3JIEKTPOIHEPTHHU U DIICKTPOCHAOKEHHS

2.2.4 | OnTuMH3anys CUCTEM DIIEKTPOCHAOKEHHS

3. KOMIIETEHIIH OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUILIMHBI
(MOJLYJIST)

IIK-2.1: IeMOHCTPUPYET CIOCOOHOCTL OPraHU3ALMHN TEXHOJIOTHHU 00CIYKUBAHUS M PEMOHTA CHCTEM 3JIeKTPOCHAGKeHHsI

3HaTh:

YMeTh:

Buaagern:

1IK-2.2: )IBMOHCT[)I/IpyeT CnocoOHOCTh NPUMECHECHUS ME€TOI0B U TEXHHYIECCKHX CPEACTBA HCNBITAHUI U JUATHOCTUKH CUCTEM

3JIeKTPOCHADKeHU S

3HaTh:

YmeTn:

Baaners:

IIK-2.3: leMoHCTpPHpYeT NOHUMAaHHE B3aHMOCBSI3H 32124 TeXHOJIOTHH IKCIIYaTAIMHU U NPOEKTHPOBAHNS CHCTEM

3JIeKTPOCHADKEeHU ST

3HaTh:

YmMmeTn:

Baaperts:

IIK-1.1: lemoHCcTpHpYyeT 3HaHHE NPABHJIA NIPOEKTHPOBAHMNS, HCIOJHEHHS NPON3BOACTBEHHOI NPOrpaMMsl (B 4acTH
IJIAHMPOBAHMS TEXHUYECKHUX BO3/eliCTBHIl), a TAKIKE TEXHOJOTHH IPOU3BOJACTBA PaboT 000py10BaHUSI CHCTEM
3JIeKTPOCHADKEeHU S

3HaTh:

YMmeTnb:

Baagern:

IK-1.2: IleMoHCTpUpYeT YMeHHE VIAHUPOBATH MPOM3BOACTBEHHYIO /1€ TEJIbHOCTb, PEMOHTHI 000PY10BAHHUSA CHCTEM
3J1eKTPOCHAOKEeHUSI

3HaTh:

YMeTnb:

Baanern:

IK-1.3: IleMoHCTPUPYET CIOCOOHOCTH TEXHUYECKOT0 000CHOBAHHS NPOEKTOB BB0O/1a 00beKTOB HOBOI'0 CTPOMTEIHLCTBA U
TEXHOJIOTHYECKOT0 MPUCOETHHEHHSI K YJTIeKTPHYECKHM CeTSIM, PEHOBAIIMH B YACTH CHCTEM JIeKTPOCHAOKEeHUS

3HaTh:

YMmeTnb:

Baanern:




B pe3syibTaTe 0CBOCHMS JUCHUIIJIMHBI 00y4YalOLIUiics H0/LKEeH

3.1|3nare:

311 METOAbI UCCICAOBAHNS U JUATHOCTUPOBAHUS MHKpOHpOHeCCOpHOﬁ TCXHUKH, CBA3aHHBIC C KOHerTHOfI 00JIaCTBIO
crenuagabHOU IOATOTOBKH.

3.2 | YmerTn:

3.2.1 | npUMeHATh anmapaTHble U MPOTPAMMHBIE CPEACTBA sl POBEICHHS TUATHOCTUPOBAHHS M UCTIBITAHUA MOPCKOM
MHUKPOTIPOIIECCOPHON TEXHUKH.

3.3| Baagers:

3.3.1 | HaBBIKAMU HUCCIICA0BaHUA U HUCTIBITAHUMN MOPCKHUX MUKPOIIPOLCCCOPHBIX CUCTEM

4. CTPYKTYPA U COJIEP’)KAHME JUCIHUIIIMHBI (MOLY.JIST)

Kon HanmeHoBaHuUe pa3/e/10B U TeM /BHJ Cemectp / | Hacos | Komneren- | Jlutepatypa | Hute | IIpumeuanue
3aHATHSA 3aHATHSA/ Kypc 1147011 DaKT.
Pazpnea 1.
11 Bsenenne, cpencraa 7 4 IK-1.1 IIK- 0
MUKPOIPOLIECCOPHON TeXHUKH. /JIex/ 1.2 TIK-1.3
IK-2.1 K-
2.2TIK-2.3
1.2 Apxurekrypa u 7 4 IK-1.1 IIK- 0
IIPOLIECCOPHOE SIIPO 1.2 TIK-1.3
MUKpOKOHTpoJutepa. /IIp/ IK-2.1 K-
2.2TIK-2.3
1.3 IIporpammHbIe 7 4 IK-1.1 IIK- 0
CpeACTBa MUKPOKOHTPOIIEPOB. /JIek/ 1.2 TIK-1.3
IK-2.1 K-
2.2TIK-2.3
1.4 IloncrcreMsl MUKPOKOHTPOJLIEPA. 7 4 IK-1.1 IIK- 0
Ycrpoticta namsitu /TIp/ 1.2 TIK-1.3
IK-2.1 K-
2.2TIK-2.3
1.5 YcrpolicTBa BBo#aBeiBosa. [lapamiensHbie 7 4 IK-1.1 IIK- 0
MOPTHI U 1.2 TIK-1.3
IIOCJIEI0BATENLHBIE MK-2.1 IIK-
untepdeiicel. /Jex/ 2.2 TIK-2.3
1.6 Taiimepsl-cueTunxu /TIp/ 7 4 IK-1.1 IIK- 0
1.2 TIK-1.3
IK-2.1 K-
2.2TIK-2.3
1.7 cpe /Cp/ 7 156 | IIK-1.1 IIK- 0
1.2 TIK-1.3
IK-2.1 K-
2.2TIK-2.3

5. ®OHJ1 OHEHOYHBIX CPEJCTB

5.1. KonTpoJibHBIE BOIPOCHI U 3aIaHUS

3ananue 1. [IpuHCTOHCKAsI apXUTEKTypa XapaKTepHa 1J11 MUKPOIIPOLIECCOPOB
YHuBepcaabHbIX

MUKpOKOHTPOILIEPOB

CurHajipHBIX

MeauitHbIX

3ananue 2. Ynpasisoonye MUKPOIPOLIECCOPHI - 3TO

YHuBepcanpHbIe

MUKpOKOHTpOJLIEPHI

CurHajibHbIe

Menuiinbie

Kontponsnslie 3aganns

3ananue 1. PazpaboTaTh MUKPOIPOLIECCOPHYIO CUCTEMY YIPABICHUS JIEKTPOABUTATEIEM ITOCTOSHHOTO TOKA.

3ananue 2. Pa3zpaboraTh H3MepUTEIb IEPHO/IA M YACTOTHI CIICAOBAHMS NPSMOYTOJIbHBIX UMITYJILCOB Ha 0a3e MUKPOKOHTpPOJLIEpA.
3ananue 3. Pa3paboraTh reHepaTop rapMOHHYECKUX KOJIeOaHHI Ha MUKPOKOHTpPOJLIEpE.

3ananue 4. PazpaboTaTh MUKpPOIIPOLIECCOPHYIO CUCTEMY KOHTPOJIS TEMIIEPATYpPhl U BIAXKHOCTH BO3/lyXa B IOMEIICHHH.

3aganue 5. PazpaboTaTh BOJIBTMETDP HOCTOSIHHOTO U [IEPEMEHHOTO CHHYCOMIAIBHOTO HAIPSDKEHMS Ha 6a3e MUKPOKOHTPOJLIEPA.




3ananue 6. PazpaboTaTh reHepaTop MPsSMOYTOJBHOTO CTYIEHYATOr0 HANPSDKEHUsI HA MEKPOKOHTpOJLIEPE.
3ananue 7. PazpaboTaTh MUKpPOIPOLIECCOPHYIO CUCTEMY YIIPABIICHUS OCBELIEHUEM MTOMEIIECHUS.

5.2. TeMbI NMCBMEHHBIX padoT

* CpaBHUTENIbHBIN aHAJIN3 OCHOBHBIX BHJIOB MUKPOIIPOLIECCOPOB U 0COOEHHOCTEH UX apXUTEKTYPHI.

+ O030p ammapaTHBIX CPEACTB MOJIEPKKU pa3pabOTKH MHUKPOIIPOLECCOPHBIX cucTeM. CTapToBbIe HAOOPHI.

* MlHTeTpHpOBaHHbIE TPOrPaMMHBIE CPeJIbl MOAEPKKH Pa3padoTKH MUKPOIIPOLIECCOPHBIX CHCTEM Ha MUKPOKOHTpPOJUIEpaXx.
* Baemrnne BUC MukpomnponeccopHbIX CHCTEM.

» CucTeMbl KOMaH/[| U A3bIKH [IPOrPAaMMHUPOBAHUSI MUKPOKOHTPOJUIEPOB.

» CpencTBa TECTUPOBAHHUS M 00CITY>)KUBAaHHUS MUKPOIIPOLIECCOPHBIX CUCTEM.

* MuKponpo1eccopbl B MOPCKHX HH(POPMALIMOHHBIX CUCTEMAX.

5.3. ®oH/1 OLIEHOYHBIX CPECTB

5.4. IlepeyeHb BHI0OB OLCHOYHBIX CPeJICTB

» CpaBHUTENBHBIH aHAITH3 OCHOBHBIX BHIOB MUKPOIPOIIECCOPOB U OCOOCHHOCTEH NX apXUTEKTYPBHI.

+» O630p ammapaTHBIX CPEJICTB MOAACPKKH Pa3pabOTKH MUKPOIIPOIECCOPHBIX cucTeM. CTapToBbIe HAOOPEL

» MHTerpupoBaHHble IPOrPaMMHBIE CPe/Ibl IOJAEPKKU pa3pabd0oTKU MUKPOIIPOLIECCOPHBIX CUCTEM Ha MUKPOKOHTpPOJLIEpaXx.
* Buemnue BYC MUKPONIPOLIECCOPHBIX CUCTEM.

* CucreMbl KOMaH]{ U SI3bIKU [IPOrPaMMUPOBAHHS MUKPOKOHTPOJIIEPOB.

* CpezicTBa TECTUPOBAHUS U 00CIIYKUBaHUS MUKPOIPOLIECCOPHBIX CUCTEM.

* Muxponporeccopsl B MOPCKIX HH(POPMAITHOHHBIX CHCTEMax.

6. YHEBHO-METO/MYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIA)

6.1. Pexomennyemas 1urepatypa

6.3.1 Ilepevyenb mporpaMMHOro obecrnevyeHust

6.3.1.1 | MS Windows 7 (Homep nuuensun 62693665 or 19.11.2013)

6.3.1.2 | MS Office Standard 2013 (Homep nmuuensuu 62693665 ot 19.11.2013)

6.3.2 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | Onunaita mnatdopma 3I'Y (https://learn.norvuz.ru/)

6.3.2.2 | OnexrponHas 6ubnuoreka 3I'Y (http://biblio.norvuz.ru/MarcWeb2/Default.asp)

6.3.2.3 | DnexrpoHHO-OnbIMoTeuHast cucrema Jlanp (https://e.lanbook.com)

6.3.2.4 | Lludposas 6udnuoreka IPRsmart (https:// www.iprbookshop.ru)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MOY JIST)

7.1 | Aynuropusi, B KOTOPOIl MPOBOIUTCS 3aHATHUS JOJKHA OBITh OCHAIIEHAa MYJIBTUMEIUIHBIM 000pYyI0BaHHEM (KOMIIBIOTED C
JOCTYIIOM B «IHTEpHET», IPOEKTOP, KOJIOHKH).

7.2 | B ciy4ae npoBeieHUs IPOLEAYPHI CAaYH 3a4€TOB C IPUMEHEHHEM JUCTAHIIMOHHBIX 00pa30BaTeNbHbIX TEXHOIOT Ui
JIOJDKHO OBITH JOTIOJHUTEIBHO 00ecneueHo 000pynoBanue (BuaeokamMmepa, MUKpo(oHbI 1 poy.) A GuKcauu xoaa
MPOBCACHUS aTTCCTAlIMUOHHOI'O UCIIBITAHUS.

7.3 | 11t 1OArOTOBKK 00YHAOIMMCS IPEAOCTABIISIOTCS MOMEIECHHMS [Tl CAMOCTOSTENIbHOM paboThl, OCHAIICHHBIE
KOMITBIOTEPHON TEXHUKOH C BO3BMOXKHOCTBIO MOAKIIOYEHNsI K ceTH "MHTepHeT" 1 obecredeHneM 10CTyna K 3JIeKTPOHHON
nH(OpPMaLOHHO-00pa30BaTeNbHOI Cpeie YHUBEPCUTETA.

8. METOAUYECKHUE YKA3AHUA JJIAA OBYYAIOIIIAXCA 11O OCBOEHUIO TN CIHUIIJIMHBI (MOLY JISA)

PexoMenyeMbIe cpencTBa, MeTObI 00yJIeH s, CIOCO0bI yUeOHOH AeATeNbHOCTH, IPUMEHEHNE KOTOPBIX IS OCBOSHUST KOHKPETHBIX
Mo[yIeit paboueit yaeOHOM nporpaMmbl Harnbosee 3PPEeKTUBHO:

— o0y4eHue TeOpeTHYeCKOMY MaTepHally peKOMEHIYeTCs OCHOBBIBATh HA OCHOBHOM M JOIOJHUTENBHOM JIUTEpaType, U3AaHHBIX
TUNOTpa)CKUM HIIM 3JIEKTPOHHBIM CIIOCOOOM KOHCIIEKTAX JICKIMH; PEKOMEHIYEeTCs B Hayalle CeMecTpa 03HAKOMHTH CTYIIEHTOB C
MPOTPaMMOM IUCIMILIMHBI, TIEPEYHEM TEOPETUUECKUX BOIIPOCOB JIJIsl TEKYLIETO MPOMEXYTOYHOTO W UTOTOBOTO KOHTPOJIS 3HAHHH,
YTO OPUEHTHPYET U MOOUIPHUT CTYACHTOB K aKTHUBHOW CAMOCTOSITEIBHON padoTe;

- PEKOMEH]IyeTCsl MPOBOJIUTH JICKIIMOHHBIE 3aHSTHS C UCTIOJIb30BAaHUEM MYJIETUMEIMIHON TeXHUKH (TIpoekTopa). Ha nepBoM 3aHsTHH
JIO0 CTY/ICHTOB JIOJDKHBI OBITH JOBEAECHBI TPEOOBAHMS K OCBOCHHUIO PA3/IeNIOB JUCLUILIMHBI, IPABUIa BHITOJHEHUS U CIa4YH
1abopaTOpHOH PabOThI, MHAMBUIYAITEHOTO 3aaHus (TpoBepouHoit paboTsl) (U3/I1P), mepeueHb peKOMEHAYEMOM JIUTEPATYPHI.
KenatenbHo nmpoBecTH 0030p TEM, KOTOpBIE OyIYT H3Y4EHBI B TEUCHUE CEMECTPA C T€M, YTOOBI CTYAEHTHI 00JIee 0CO3HAHHO
MTOJIXOIMJIH K BBIMTOJHEHHIO CAMOCTOSTENBHOM pa0boThl U BbimonHeHus: M3/T1P. Taxke 4acTh 3aHATHIA MPOBOJSTCS B aKTUBHOH U
WHTEPaKTUBHOW (opMme.

Y4eOHblii poliecc, OMUPAIOLIUICS Ha UCIIOJIb30BAHUE HHTECPAKTUBHBIX METOJIOB O0YUYECHHUSI, OPTAaHU3YETCS C YUETOM BKIIFOYCHHOCTH
B TIPOLIECC MTO3HAHUS BCEX CTYACHTOB IpyIIbl 0e3 uckimodeHus. COBMECTHas IESATEIbHOCTh O3HAYAET, YTO KaXKIBIi BHOCUT CBOM
0coObIi MHIUBHUyaJIbHBIH BKJIAl, B X0€ padOTHI HJIeT 0OMEH 3HAaHUAMH, UAEAMH, criocobamu AearesbHocTH. OpraHu3yroTces
WHAVMBUAYalIbHAs, TapHas U rpynnoBas paboTa, UCHONb3YyeTcs NPOeKTHAs paboTa, poJieBble UTPHI, OCYIIECTBIAETCA paboTa ¢
JOKYMEHTaMH H Pa3INnYHBIMH UCTOYHUKAMU HH(POPMAIUH U T.JI.




VHTepakTHBHBIE METO/IBI OCHOBAHBI Ha IIPUHIIUINAX B3aUMOJICHCTBHS, aKTUBHOCTH 00y4aeMBbIX, OTIOpE Ha IPYIIOBOI! OMBIT,
o0s13aTenbHOM 00paTHOH cBsi3u. Co3naercs cpesia 00pa30BaTEIbHOIO OOIIEHHS, KOTOPasl XapaKTePU3YeTCsl OTKPBITOCTBIO,
B3alMOJIEHCTBUEM YYaCTHUKOB, PABEHCTBOM HX apI'yMEHTOB, HAKOILIEHHEM COBMECTHOI'O 3HAHHUS, BO3ZMOXKHOCTBIO B3aUMHOM OLIEHKH
U KOHTPOJISL.

Nureprer-pecype:

1. bubnmnotrexa snexrpuka (https:// www.elektro.ru/)

2. DnektpoHHO-O0ubOIHOTeuHas cucrema IPR BOOK (ungpoBoii o6pazoBarenbhbiii pecypc IPR SMART)
(https://www.iprbookshop.ru)

3. DnekTpoHHO-OuOIMOTeYHas cucrema Jlans (https://e.lanbook.com)




