MuHHCTEpCTBO HAYKH

U BbIcIIero oopasopanusi P®
®I'OY BO «HNRY «MIUN»
HNHCeTUTYT ANCTAHIIMOHHOTO

U 0NOJIHUTEJIHLHOT0 00pa3oBaHus

Ll

MAAO
N

YTBEPXIAIO:
Z[I/IpeKTop naa0
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
b é Bnageneyu | LUwnHauHa T.A.
* Mol ¢ NaeHTUdMKaTOP [Rd0ad64b2-ShindinaTA-e12224c9

(TToamuCH)

T.A. Iugnuga

(pacudpoBKa HOAITUCH)

JOITOJIHUTEJIBHASA OBPA30OBATEJIBHAS ITPOI'PAMMA

HaunmenoBanue
MPOrpamMMbl

®opma o0yueHust
BrinaBaemblii JOKyMeHT

HoBas kBanupuxkaumus

Hentp 10

noesvluieHun Ksaﬂm]mkauuu

Hckaxxenuns mokasareiieil KauecTba SHeKTqueCKOﬁ OHCPI'MH U
MOBBILICHUE HAIEKHOCTH CUCTEMBI 3H€KTpOCH3,6)KeHI/I$I
IMPOMBIIIJICHHOI'O ITPCAIIPUATHA HA HOBOI1 DJIeMeHTHOH 0a3e

OYHasn
YAOCTOBCPCHUC O MOBBIIIICHUN KBaJ'II/ICbI/IKaI_II/II/I
HC IPpUCBANBACTCA

[{eHTp MOATrOTOBKH U NEPENOATOTOBKH
"ABTOMaTU3UPOBAHHBIX CUCTEM YIPABICHUS TETJIOBBIMU
IIPOLIECCAMH B DHEPTE€TUKE U IPOMBIIIIIEHHOCTH "

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»
Ceeaexua o Bnagensue L3N M3K H B
Bnageney YcmaHosa H.B. T
3amM. JIUPEKTOpa I/I[[[[O Naermdmrarop  R3D653adc-UsmanovaNatv-90b3fa VYceMmanoBa
MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»
Ceefenua o Bragensue L3N M3aKn
Bnageneu KpoxuH A.T.
Hagameauk OJII10 Maermagurarop R6d4610d5-KrokhiNAG-aa301184 A.Il'. Kpoxun
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
CseneHunn o enagensue L3N M3K
Bnageneyu Manuy H.B.
Havanpauk ®J10 Mgermadmrarop R1369616e-MallchNV-45fe3095 H.B. Manuu
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
CseneHunn o enagensue L3N M3K
PykoBoaurens LT I o Tyxo8 C.B.
ACY TII BIT * Mall NaerTbnratop RdBB495da-GuzhovsV-ecdasioe C.B. I'yxxoB

MockBa



PykoBogurens
o0pa3oBaTeNbHOMI
IIPOrpaMMbI

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»

Ceefenua o Bragensue L3N M3aKn

Bnaaeney

ryxos C.B.

WaenTndukatop

RdB8495da-GuzhovSV-ecd93f0e

C.B. I'yxxoB




1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Heap: nopbiieHre KBanupUKaMU ciayniareneil myreM ¢GopMUPOBaHUA y ciyluaTesen
npoeCCUOHATIBHBIX KOMITETCHIIUH, HEOOXOMUMBIX s NPOPECCHOHATIBHON AEATENbHOCTH B
o0jacTd MOJAEpPHU3ALMU U  TOBBIIIEHUA HAAEKHOCTH  CHCTEMBI  3JIEKTPOCHAOKEHUs
IIPOMBIIIJIEHHOTO IIPEIIIPUSITHSL.

IIporpamma cocTaBJjieHa B COOTBETCTBHM:

- ¢ OenepanbHBIM TOCYIapCTBEHHBIM 00pA30BaTEIbHBIM  CTAaHAAPTOM  BBICIIETO
oOpa3oBaHusi 1Mo HampasieHuto moaroroBku 13.03.01 TerutosHepreTrka MW TETUIOTEXHUKA,
YTBEP)KJICHHBIM ITpuKa3oM MuHoOpHayku oT 28.02.2018 r. Ne 14322.03.2018 r. Ne 50480.

®opma peajau3anuu: oOyuyeHHE C TMPUMEHEHUEM JHMCTAHIMOHHBIX 00OpPa30BaTEIbHBIX
TEXHOJOTHMU.

®opma 00yueHHs: OUHasl.

Pesxxum 3ansaTuii:

Pacniucanme 3aHsATHII 1O [OMOJHHUTENHHOW 0Opa3oBaTEeNbHON MpOrpaMMe MOXKET
YCTaHABIIMBATHCS B 3aBUCUMOCTU OT HaOopa B rpy1iibl. KOHKpeTHBIE aThl IPOBEICHUS 3aHITHI
yKa3bIBAIOTCS B JIOTOBOPE Ha OKa3aHHE 00pa3oBaTeIbHBIX yCIyr. J[aHHbIe pacriucaHus XpaHsITCs
B DJIGKTPOHHOHM CHCTEME ydeTa XOja peanu3anuu mporpammbl. [Ipu mobOom rpaduke 3aHITHN
yueOHasi Harpys3ka ycTaHaBiuBaeTcs He Oonee 40 yacoB B HEAENIO, BKIIOYAs BCE BUbI
ayTUTOPHOU 1 BHEAYTUTOPHOU (CAaMOCTOSTEIILHON) yaeOHOM paboThI CITyniaTes.

TpeGoBannsi K YPOBHIO NOATOTOBKH CJyIIAaTeJsl, He0OXOAUMBbIe [Jisi OCBOEHUS
NPOrpaMMbl: JIMIA, JKENAOLINEe OCBOUTH JOMOJHUTENbHYIO MPO(ECCHOHAIBHYIO MPOrpaMmy,
JOJKHBl  MMEThb  BbICIIee oOpasoBaHue. Hamnume yka3aHHoro oOpa3oBaHUS —JOJKHO
MOJITBEPXK/IATHCS TOKYMEHTOM IOCYIapCTBEHHOTO MIIM YCTAaHOBJIEHHOTO 00pasiia..

BoigaBaembIii AOKYMEHT: IIpHU YCIICHITHOM HPOXOXIACHWU IPOTrpaMMBbl U CIavde HUTOTOBOM
aTTeCTAllUM BBIAACTCA YAOCTOBCPECHUC O MMOBBIIICHUN KBaJ'H/I(l)I/IKaIII/II/I YCTaAaHOBJICHHOI'O 06pa3ua.

Cpok 1eiicTBUSI HTOTOBBIX IOKYMEHTOB

Cpok 1eHCTBHSI HTOTOBBIX JIOKYMEHTOB pErjaMEeHTUPYETCs Ha OCHOBE IpaBUII 1O paboTe
C TEpPCOHAIOM B cdepe NEATEeIbHOCTH JaHHOM IPOTrpaMMBbl, YCTAaHABIMBAE€TCS HA OCHOBE
COJIep KaHus IPOTPAMMBI U COCTABIISET (B T0/1aX): 6€CCPOUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu
B pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

Ta6mmma 1
KoMIeTeHTHOCTHO-OpUEHTUPOBAHHBIC TPEOOBAHUS K PE3yIbTaTaM OCBOCHHUS TPOTPAMMEI
Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM

OIIK-1: Cnocoben 3HaTh:

MMOHUMAThH TPUHITAITHI - MI3MeHeHne kavyecTBa AJICKTPUUECKON YHEPTHH U €r0 BIUSHUS

paboThl COBPEMEHHBIX HAa PEXUMBI pabOThl COBPEMEHHBIX D3JEKTPONoTpeduTeneit

MH()OPMAITMOHHBIX Pa3IMYHBIX TUIIOB;

TEXHOJIOTUH U - CoBpeMeHHblEe MOIXOIbl K CTPYKTYype 3JIEKTPOCHAOKEHUs

MCIIOJIb30BATh UX IS MIPOMBIIIJICHHBIM TIPEIIPUITHCM.

pelieHus 3aaad

npoeccCHOHATBLHON YMmeTb:

JeSITeIbHOCTH - BHenpare 2rneMEHTOB  MOBBIIEHUS  HAaA&KHOCTH U
HEProcOepeKeHUs B CeTsX c JIBUTATEIHHOM,
AIIEKTPOTEPMUYECKON, OCBETUTEIHHON U MP. HATPY3KOU.
Brnaners:

B pesynbrare ocBOEHUS MPOrpaMMbl CIYyIIATEIb JOJDKEH ObITh CIOCOOEH peain30BhIBAThH
TpyI0BbIe GYHKIIUU B COOTBETCTBUHU C IPO(HECCHOHATBLHBIM CTaHAapTOM (Tab. 2).
YpoBeHb KBaIA(pHUKAITIH

Tabmnura 2
[TpakTHKO-OpHEeHTHPOBaHHbBIE TPEOOBAHUS K PE3YJIbTaTaM OCBOSHUS MPOrPaMMBI

TpynoBble pyHKIMH TpebGoBaHus K pe3ynbTaTaM ‘

2.2. XapakTepuCTMKAa HOBOro BHJIa NPodecCHOHAIBHOH 1eAITeJLHOCTH, HOBOI
KBaJTM(PUKaAUuu
He npenycmotpeno

3. CTPYKTYPA M COJAEPKAHUE TPOTPAMMBI (PABOYHE ITPOT PAMMBI
TUCHUILIMH (MOAYJIE)

3.1. TpynoeMKoCTbh NPOrpaMMbl

TpynoemMKOCTs mporpamMmbl BKJIIOYass BCE BHJABl ayJIWTOPHOW W BHEAYAUTOPHOMN
(camocTosITeNbHOI) pabOTHI COCTABIISET:

- 0,4 3a4eTHBIX CAMHMII;

16 ak. u.

CtpykTypa mnporpaMMbl C YyKa3aHHE€M HAUMEHOBAaHUS JUCHUIUIMH (MOAyleW) U HX
TPYZIOEMKOCTH Tpe/ICTaBieHa B TabI. 3.

VYueOHBIM TUTAaH JIOMIOJIHUTENILHONW 00pa30BaTebHONM MPOTPaMMBI  TPEJICTABICH B
MIPUIOKEHNE A., ABIISIOIUNCSA HEOTHEMIIEMOMN YaCThIO IPOIPAMMBI.



Tabnuma 3

Ctpykrypa nporpaMmMsl 1 pOpMBI aTTeCTallun
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3.2. Conep:xanue nporpamMmmsl (padoune NporpaMMbl TUCHHUILIAH (MOTYJI€il)
Copep:xanue TUCIUIUINH (MOAYJIEH) MpeICcTaBIeHo B Tab. 4.
Tabmuma 4
CopepxaHue TUCITUIUIAH (MOIYJIei)
Ne HaunmenoBaHue
JTUCITUTIINH (MOJTyJIeH ) ConeprkaHue TUCIHUIUIAH (MOTYIIEH)
1. | UckaxeHus nokasaresnei KauecTBa 3J€KTPUUECKON SHEPIUU
1.1. | Uckaxxenns noxkasareien Bonpockl MogepHU3auy U MOBBILICHUS HAJEKHOCTH

KadueCTBa BHCKTqueCKOﬁ

CHUCTCMBI 3JICI(TpOCHEl6)KeHI/I$I IMPOMBIIIJICHHOT'O




Ne HaunmenoBanue

JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)
SHEPI'UHU U MOBBIIICHUE NPENPUATHS HA HOBOM AJIEMEHTHOM 0a3e. VI3MeHeHus
HA/IEKHOCTH CUCTEMBI Ka4ecTBa 3JIEKTPUIECKON SHEPTUH U €0 BIUSHUS HA
AJIEKTPOCHAOKECHUS PEKUMBI padOTHI COBPEMEHHBIX JIEKTPOTIOTpEOHTENeH
MIPOMBIIIJIEHHOTO pa3IMYHBIX TUIOB. BHEApEHUE 371€MEHTOB MOBBIIICHUS
MPEINPUATHS Ha HOBOM Ha/IEKHOCTH U SHEProcOEPEKEHUS B CETAX C JIBUTATEIbHOM,
3JIEMEHTHOM 0a3ze AIEKTPOTEPMUYECKOM, OCBETUTENILHON U IIP. HATPY3KOM;

Brenpenus a1eMeHTOB YMHBIX ceTelt (smartgreed).
CoBpeMeHHBIE TIOJIXOIbI K CTPYKTYPE JICKTPOCHAOKEHHS
MPOMBIIIICHHBIM NpeanpusitueM. [Ipumepsr pacuéra
BIIUSTHUS KA4E€CTBA MICKTPUUCCKON SHEPTUU HA PEKUMBI
paboThI COBPEMEHHBIX MOTPEOUTENICH AIEKTPOIHEPTUU
pa3IMYHBIX TUIOB. [IpakTHYeCKre COBETHI.

AHHOTanuu pabouux nporpamMm JUCLUIUIMH (MOJyJieil) peacTaBiaeHbl B IpuiiokeHuu b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Nudopmanus o0 mOpakTHYECKOW TMOATOTOBKE B CTPYKTYpE  AOIMOJHUTEIbHON
00pa30BaTeNbHON MPOTrPaMMEI TPEACTABIICHA B TIPHUIIOKeHUE B.

B pamkax y4yeOHOro IulaHa JOIOJIHUTENBHONM OOpa30BaTEIbHOW  MPOrPaMMBbI
UCTOJB3YIOTCS TPaJUIMOHHbIE OOpa3oBaTeNbHbIE TEXHOJOTHMHM, a TakXe HWHTEPAKTUBHBIC
TEXHOJIOTUH, TPEJICTABICHHBIE B TA0M. 5.

Tabnuua 5
XapakTepucTHKa 00pa3oBaTeIbHON TEXHOIOTUU
HanmenoBanue Kpartkas xapakrepucTuka
Huckyccus Jluckyccus — 3T0 METO/ 00CYK/I€HUS U Pa3peLIeHHs] CIIOPHBIX BOIIPOCOB.

JIuckyccus CTUMYIUPYET HHUIIMATUBHOCTD CIyIIaTeNel U pa3BUBAET
pedIeKCHBHOE MBIIIIJICHUE.

5. OOEHOYHBIE U METOAUYECKHUE MATEPHAJIBI 1JI1 KOHTPOJIA
OCBOEHMS PE3YJIBTATOB OBYYEHMUSA

5.1. Tekyumuii KOHTPOJIb

Texkymuii KOHTPOJIb IPOBOJUTCS B COOTBETCTBHUU C XAPAKTEPUCTHKAMU KOHTPOJIBHBIX
3agaHuii U npenactasieH B Tabnuie 1 npunosxenus I

5.2. [IpomekyTOYHAS aTTeCTALMS




[TpomesxyTouHas aTTecTanus 1o MporpaMme MpoBOAMUTCS B (hopMe 3adera, IK3aMeHa WU
OT4eTa O CTaXHUPOBKE B COOTBETCTBUM C YYEOHBIM IUTAHOM. XapaKTEPUCTHKA 3aJaHuil
npencrasiena B Tabmuue 2 npunoxxenus 1.

5.3. UTorosasi arrectanus
Hroromas arrecramuss TO TporpamMme MOpoOBOAHMTCS B (opMme umoecosoco 3auema.
XapakTepucTrKa 3aaHui npeacrapiieHa Taomnuie 3 npunoxenus [

5.4. HezaBucHMBIH KOHTPOJIb Ka4ecTBa 00yYeHH sl
Ilopsimox  He3aBUCHMMOM OLIEHKM KadyecTBa JOIOJHMUTENbHOM  00pa3oBaTenbHOM
IIPOrpaMMBbI PEJICTABIIEH B IpUIOKeHNH [

6. OPTAHUBALIMOHHO-IIEJAI'OI'HYECKHE YCJIOBHUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHo-MeToqMYecKoe U MHGOPMALMOHHOE O0ecrieyeHue

a) mutepatrypa HTb MOU:
1. Anvaposa, T. B. DnextpocHabxxenue 3qanuii.U.1. / T. B. Anuaposa, M. A. PameBckas
. — M. : Duepronporpecc : OHepretux, 2012 . — 84 c. — (bubnuoreuka 3JIE€KTPOTEXHUKA,

MpHIoKeHue K xypHany "Duepretuk" ; Beim. 5(161)) . - ISBN 0013-7278 .;

2. Anuaposa, T. B. Dnextpocnabxenue 3nanuii. U.2 / T. B. AnuapoBa, M. A. PameBckas
. — M. : Duepromporpecc : Ouepretuk, 2012 . — 76 c. — (bubnuoreuka 3JIEKTPOTEXHHUKA,
NpUJIOKEeHHE K KypHairy "OHepretuk" ; Bemm. 6(162)) . - ISBN 0013-7278 ..

6) nmurepatypa ObC u B/I:

1. T'yceBa C. A.- "DnekTpocHabkeHHUE ¢ OCHOBaMHU 3JEeKTpoTexHUkH", M3natenbcTBo:
"Nane’AV", bnarosemenck, 2015 - (95 ¢.)
https://e.lanbook.com/book/137727.

B) ucnoiab3zyembie JbC:

He npedycmompeno

6.2. KagpoBoe o0ecrieuenmne

Jia  peanuzanuu  JOTIOJHUTEIBHOW 00pa30oBaTeNbHON MpOrpamMMmbl MPHUBIEKAIOTCS
IperoiaBaTeNld U3 YMCla MTATHBIX Hay4yHO-Tiegarornyeckux padornukos ®I'bOY BO «HUY
«MOBOW» wm numa, npencTtaBuTeNM paboTojaTenel WM O0OBeAUHEHWUW paboTomaTelNei.
Wudopmanus o KagpoBoM oOecreuyeHHH JOTOJIHUTENBbHOM 00pa3oBaTelbHON MpPOrpaMMBl
IpeACTaBJIeHa B IPpHJIOKeHUH /1.

CBeneHuss O  pYKOBOJAUTENIE  JIOTIOJHUTENBHOM  00pa3oBaTeNbHOM  MPOTrpaMMBI
Mpe/icTaBjIeHbl B mpusoxenue E.



6.3. ®DuHaHCcOBOE o0€ecreuyeHue

[Inam pacxomoB W pacdyer OOOCHOBaHHMS CTOMMOCTH IO  JONOJHUTEIBHON
o0pa3oBaTeNbHON MPOrpaMMe MPEICTaBICHBI B puiiokeHue XK.

duHAHCHPOBAHKME MPOrPAMMBI OCYIIECTBIISICTCS 32 CYCT JUYHBIX CPEJICTB CIIyIIATEIICH
WIM 3aKa3YUKOB, 10 HAMPABICHHUIO KOTOPHIX MpoBOAMTCS oOydeHue. B kadecTBe 3aka3dmka
MOTYT BBICTYyHaTh pabOTOAATENW, YHHUBEPCUTETHI (B ToM uymcie MDU), rocymapcTBEHHBIC
CTPYKTYpHI U TPOYHME YIACTHUKH 00pa30BATEIHHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE o0ecneuyeHue

MatepuanbHO-TEXHUYECKUE YCIOBHS peaju3alliy JOMOJIHUTEIBHOW 00pa3oBaTEIbHON
IIporpaMMsl npezactasieHsl B [Ipunoxenun 3.

Kanenmapusiii rpadgux yuebHOro mporecca paspadbarbiBaeTcsl ¢ y4eToM TpeOOBaHHM K
KauecTBy OCBOCHHS M 10 3ampocam oOyuarommxcsi ([Ipunoxenue W). Pacnmcanue 3ansatuit
paspabaThiBaeTCs Ha KaXKIYI0 pealu3yeMyI0 IporpamMmmy.

JIMCT UBMEHEHMI (AKTYAJIM3ALIAN)

| Nen/u | Copnepanue usMenenus (akTyanusauun) | Jlata yTBep/KICHHs U3MEHEHHi |

PYKOBOI[I/ITGHB MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
o CeeneHuna o enagensue L3N M3KU
O6pa30BaTeJ'ILHOI/I Bnageney Ty»oB C.B. C.B.
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