MuUHHCTEPCTBO HAYKHU
U BbIcIIero oopasopanusi P®
®I'OY BO «HNRY «MIUN»
HNHCeTUTYT ANCTAHIIMOHHOTO
U 0NOJIHUTEJIHLHOT0 00pa3oBaHus

Ll

MAAO
N

YTBEPXJAIO:
Z[I/IpeKTop naa0
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
b é Bnageneyu | LUwnHauHa T.A.
* Mol ¢ Woentnguratop | RA0ad64b2-5hindinaTA-e12224c9 T.A. Iugnuga
(TToamuCH) (pacmmdpoBKa MOIIHCH)

JOINIOJIHUTEJIBHASA OBPA30BATEJIBHAS ITPOI'PAMMA

HaunmenoBanue
MPOrpamMMbl

dopma o0yueHust

BbiiaBaemblii JOKYMEHT

HoBast kBanupuxanus

Hentp 10

3aM. HadaJIbHUKA

nO6bIUWIEHUA Kea./md)ukauuu

[Tporuo3upoBaHue FHEPronoTpeOIeHU 31aHui ¢
IIPUMEHEHNUEM HCKYCCTBEHHBIX HEHPOHHBIX CETEU

3a04Hast
YIOCTOBEPEHUE O TIOBBIIICHHH KBATH(DHUKAITIH
HE IIPUCBANBAETCS

OAIIO, Lentp nporpamm st HaceneHus "COKPAT"

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CeepeHuna o snagensue U3MN M3K
Bnageney, Bop4yeHko W.0.

OoAIlo WaerTibnKaTop R7813a961-BorchenkolD-e2a2461] N.J1. bopuenko
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CeegeHus o Bnagensue L3N M3K H H
Bragenel, Cenneepctos H.AO. L
Hauvanbauk O)IHO Waenmvgmiatop  RF19596d9-SeliverstovND-39ee0b 7 CeJII/IBepCTOB
MoanucaHo aNeKTPOHHO| noagnucbio $TEOY BO «HUY «M3U»
CeegeHua o snagensbue L3N M3
Bnageney Manwy H.B.
Hauaneauk @10 Vinermndratop R1369676e-MallchNV-457e3095 H.B. Mannu
MoanucaHo aNeKTPOHHO| noagnucbio $TEOY BO «HUY «M3U»
CeegeHua o snagensbue L3N M3
PYKOBOILI/ITGHB OHHO, Bnageney MakcumoBa A.A. AA.
]_II[O COKpaT WaeHTudnkatop R6a033f13-VorozhtsovaAA-daecd8} MaKCI/IMOBa
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBO)IHTeHL o Ceegenva o snagensue UM M3K
o0Opa3oBaTenbHON BTy TTe— TyoB CE.
IIPOTPAMMBI * Moy ¢ Vaermnbvatop Rd88495da-GuzhovsV-ecdgsfoe C.B. I'yxxoB

MockBa






1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Heabp. TOATOTOBKA  BBICOKOKBATM(DUIMPOBAHHBIX  CHEIUAIUCTOB,  CIOCOOHBIX
3G (PEKTUBHO MPUMEHATH COBPEMEHHBIE TEXHOJIIOTUH MCKYCCTBEHHOTO MHTEIIEKTA JJISl PeIICHHS
KOMIUIGKCHBIX ~MH)KEHEPHBIX 3a7a4 B O00JacTH TEIUIOTEXHUKH W  DJIEKTPOIHEPTeTHKH,
oOecrieynBasi TEM CaMbIM IOBBIIICHUE HAJEKHOCTH, OE30MACHOCTH U SHEProdPPeKTUBHOCTH
YHEPreTUYECKUX CHCTEM..

[Iporpamma cocraBJ/ieHa B COOTBETCTBUM:

- ¢ @enepallbHBIM TOCYIApCTBEHHBIM O00pa30BaTENbHBIM CTAHJIAPTOM  BBICIIETO
oOpaszoBanus 1o HampasiaeHuto mnoarotoBku 13.03.01 TermosHepreTuka W TEIUIOTEXHUKA,
YTBEPXJACHHBIM TpuKazoM MunoOpHayku oT 28.02.2018 r. Ne 143, 3apeructpupoBaHHBIM B
Muntocre Poccun 22.03.2018 r. Ne 50480.

- ¢ [IpodeccuonanbusiM ctanaapToM 20.023 «PabOTHHUK IO pacyeTy pexXUMOB TEIJIOBBIX
ceTei», yTBepKIeHHbIM npuka3oM Muntpyna 21.12.2015 r. Ne 10721, 3aperucTpupOBaHHbIM B
Mumntocte Poccun 25.01.2016 r. Ne 40769, ypoBens kBanudukanuu 6.

®opma peanmzanuu: oO0y4eHHE C HCIOJIB30BAHUEM HCKIIOYUTEIBHO 3JIEKTPOHHOTO
oOyueHusl.

®opma 00y4yeHHUsI: 3a04HAs.

Pexum 3ansaTHii:

Pacniucanue 3aHATHII 1[0 JIONOJHUTENBHOM 00pa30BaTENIbHON MpPOrpaMMe MOXKET
yCTaHABIIMBAThHCS B 3aBUCUMOCTU OT Habopa B rpymmbl. KOHKpeTHbIE AaThl TPOBEACHUS 3aHATUN
YKa3bIBalOTCA B JOIOBOPE Ha OKa3zaHHE 00pa30BaTeNbHBIX yCIyr. JlaHHbIE paciicaHus XpaHsTCs
B DJICKTPOHHOI cUCTeMe ydeTa Xofa peanuszaunuu nporpammsl. [Ipu moOom rpaduke 3aHATHIA
yueOHasi Harpy3ka ycTaHaBliuBaeTcss He Oosiee 40 yacoB B HEACNIO, BKIIOYAas BCE BUJIBI
ayJAMTOPHON U BHEAyIUTOPHOH (CaMOCTOATENbHOI) yueOHOM paboThl CITyIIaTes.

TpeGoBanusi K YPOBHIO NMOATOTOBKH CJYyHIATEIsl, HEOOXOAUMBbIe /sl OCBOEHUS
NporpaMMbl: JINIIA, JKETAIOMIUE OCBOUTH JIOMOJHUTENBbHYIO 00pa3oBaTEIbHYIO IMPOTpaMMY,
JOJDKHBI MMETh BBICIIEE WM cpeaHee npodeccroHanbHoe oOpazoBanue. Hanmndme ykasaHHOTO
00pa30BaHUs JJOJDKHO MOJATBEPIKAATHCS JOKYMEHTOM TOCYAapCTBEHHOTO WM YCTAHOBJICHHOTO
o0pasia, WM akaJeMUIeCKON CIIPaBKOI O MPOXOXKACHUH O0YIEHHUSL.

BoigaBaemblii AOKYMEHT: IIpHU YCIICHITHOM HPOXOXIACHWU ITPOTrpaMMBbl U CIavde HUTOTOBOM
ATTECTAllMU BBIAACTCA YAOCTOBECPECHUE O IMOBBIIICHUN KBaJ'H/I(i)I/IKaHI/H/I YCTAaHOBJICHHOI'O 06pa3ua.

Cpok 1eiicTBUSI HTOTOBBIX IOKYMEHTOB

Cpok IeHCTBHSI UTOTOBBIX JTOKYMEHTOB pErJaMEHTUPYETCsS Ha OCHOBE IpaBuII 1O padoTte
C TEepPCOHAIOM B cdepe IesITeNbHOCTH JaHHOM IPOTrpaMMbl, YCTaHABIMBAETCS HAa OCHOBE
COJIep KaHuUs POTPaMMBI U COCTaBISAET (B rojax): 3.



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 OCBOCHHS IPOTPAMMEBI
Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM
OIIK-5: Cnocoben 3HaTh:
HCIIOJIb30BaTh CBOMCTBA - 9Tambl MPOBEJACHUS SHEPreTUYECKOro OOCIeIOBaHUs, COCTaB
KOHCTPYKLIMOHHBIX U HHEPreTHUECKOro nacrnopTa.
ANEKTPOTEXHUICCKUX
MaTepUajoB B pacuerax YmeTs:
MapaMeTpoB U PEIKUMOB - pacCUMTHIBATh TPAHCMHUCCHOHHBIC TEIUIOBBIE TIOTEPH depe3
00BEKTOB HapPY)KHbIE CTECHBI.
npoeccCHOHATBLHON Brnaners:
JeSITeIbHOCTH - METOJIaMH aHaJIu3a Lienell CHHYCOMIaJIbHOTO TOKA.

B pesynpTrare 0CBOEHHS MPOTpaMMBbl CIYIIATEINb JOJDKEH OBITh CIIOCOOEH pean30BhIBATH
TpyAOBbIe (YHKIIMH B COOTBETCTBHH C PO(PECCHOHATBHBIM CTaHIapTOM (TadI. 2).
YpoBeHb kBanudukamnuu 6.

Tabnuna 2
[TpakTHKO-OpHEHTHPOBaHHbIE TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHS ITPOrPaMMBI
TpynoBbie QyHKIMH TpeGoBanus K pe3ynbTaTaM
20.023 «PabOTHHK IO pacyeTy PEKMMOB TETJIOBBIX CETEI»
[1K-782/B/04.6/1 TpynoBbie neiCTBHS:
CHOCOOEH OpraHu30BaTh U | - BrrsaBnenue BO3MOKHOCTEN COBEPLIECHCTBOBAHUS
BBITIOTHUTH PaOOTHI 110 JNESTENIbHOCTH MO KOHTPOJNIO U  aHaiuu3y (HaKTHUYECKOTO
KOHTPOJTIO ¥ aHAIIU3Y BBITTOJIHEHUS] PEKUMOB TEIUIOCHA0KEHUSI U WH(POPMHPOBAHUE O
(haKkTUYECKOTOo HUX BBIIIECTOSIIETO PYKOBOCTBA.
BBITIOJTHEHUS PEKUMOB
TeIJIOCHA0XKEHUS Ymenus:

- Ucnonws3oBaTh JAaHHBIC pacCyCTOB IMPU COCTABJIICHHUUN OTUCTHBIX
1 CIIPABOYHBIX JOKYMCHTOB.

3HaHHA:

- TexHonmormyeckue permamMeHTsl W MPOU3BOJCTBEHHBIC
WHCTPYKITUH, perJIaMeHTHPYIOIIIHE EeITEIBHOCTD o
IUTAHUPOBAaHUIO U KOHTPOIIO  BBIMOJTHEHHUS  PEKUMOB
TEIJI0CHA0KEHNS.

2.2. XapakTepHCTHKAa HOBOI0O BHAAa NPO(ecCHOHANBHON AeATEJIbHOCTH, HOBOW
KBAJIH(pUKAMU
He npenycmorpeno

3. CTPYKTYPA W COJIEPKAHUE ITPOI'PAMMbI (PABOYHE ITPOI' PAMMBI
JTUCLMILIMH (MOAYJIEN)



3.1. TpynoeMkocTh MpOrpamMmbl

TpynoeMKOCTp IIporpamMMmbl BKJIXOYas BCE BHUABl ayJIUTOPHOM M BHEAYyJUTOPHOU
(camocTOsATENEHOM ) pabOTHI COCTABIISAET:

- 1 3a4eTHBIX €IUHHIL,

- 36 ak. u.

CrpykTypa mporpamMmbl € yKa3aHMEM HAaWMEHOBAHMS JUCUUIUIMH (MOJyJied) M UX
TPYJIOEMKOCTH IIpeJCTaBiIeHa B Tab. 3.

Y4eOHbI TUIaH JOMOJIHUTENBHONH 00pa3oBaTeNLHON MPOTrpaMMbl MPEJICTABICH B
MPUIIOKEHUE A., BISIOIINNCS HEOThEMIIEMOM YaCThIO IPOIPAMMBI.

Tabnuna 3
CtpykTypa nmporpaMMsl ¥ OpPMBI aTTeCTAIIUN
Ne HaumeHnoBanue KonrtakTHas paboTa, ak. 4 PopMa aTTecTanuu
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1 IIporunosupoBanue
9HEPronoTPeOICHHS 3
31aHuUi ¢ 28,
A 4.1 6 6 Her
MIPUMEHEHUEM 0 0
HCKYCCTBEHHBIX
HEHUPOHHBIX CeTel
1.1. | MexaHU3MEBI 5 Tectn
ajlanTanuu 5 1 1 45 poBaH
ue
1.2. | IlporHo3upoBanue 5 Tectu
HAI&KHOCTH 5 1 1 45 poBaH
ue
1.3. | IIpumepst UAC 5 Tectu
5 1 1 45 pOBaH
ue
1.4. | Bepudukaums 6 Tectu
napameTpoB 5 1 1 55 poBan
ue
1.5. | Croco6sI ananmsa 5 Tectu
CTaTUCTUYECKON 5 1 1 45 pOBaH
nHpOpMaUN ne
1.6. | TpeboBanwus K 5 Tectu
MOJTHOTE MCXOIHBIX 5 1 1 45 pOBaH
JTAHHBIX ue
2 Hrorosast 2| 0. 03| 17 Hrorosslit 3auer
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3.2. Conep:xanue nporpamMmmal (padoune NporpaMmMbl JUCHMILUINH (MO1YJIeil)
Coneprkanue TUCIUILIAH (MOIYJICH ) IpeACTaBICHO B Ta0. 4.

Tabnuua 4
ConeprkaHue TUCIUILIAH (MOTYJICH )
Ne HaunmenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIUH (MOTYJICH)
1. [IporHo3upoBanue 3HepronoTpedIeHUs 3aHHi ¢ TPUMEHEHUEM UCKYCCTBEHHBIX
HEHWPOHHBIX CETEN
1.1. | Mexauu3MBbl ajanTanuu MexaHn3MBI aanTanm
1.2. | Ilporno3upoBanue IIporaozupoBanue HagEKHOCTH
HaJIEKHOCTH
1.3. | Ilpumepsr UAC [Tpumeprr UAC
1.4. | Bepudukanus mapamerpoB | Bepudukaius napamMmerpon
1.5. | CnocoOb! ananu3a Crioco0b! aHaM3a CTaTUCTUYECKON NH(pOpMaIUu
CTaTHCTHYECKOM
uHbOpMau
1.6. | TpeGoBaHuUs K TIOJIHOTE TpeboBaHMs K TTOJIHOTE UCXOHBIX JAHHBIX
HCXOIHBIX TaHHBIX

AHHOTanuy pabouux nporpamMm JUCHUIUIMH (MOJyJieil) peacTaBiaeHbl B MpuiiokeHuu b.

4. IPAKTUYECKASA ITIOAI'OTOBKA

Wudopmanus o0 MpakTUYECKOW TOATOTOBKE B  CTPYKTYpe JONOJHHUTEIbHOM
o0Opa30BaTeNbHOM NMpOorpaMMbl MpeACTaBlIeHa B IpUilokeHue B.

B pamkax y4eOHOro TIulaHa JOIOJIHUTENBHOHM OOpa30BaTE€IbHOW  MPOrPaMMBbI
UCHOJB3YIOTCS TPaJUIMOHHbIE O0pa3oBaTeIbHbIE TEXHOJOIMM, a TaKXe HHTEPaKTHBHbIC
TEXHOJIOTUH, ITPEJICTABICHHBIE B TA0M. 5.

Ta0muma 5
XapakTepucTuka 00pa3oBaTeNbHON TEXHOJIOTUU

HaumeHnoBanue \ Kpatkast xapakTepucTuKa

He npedycmompeno

5. OHEHOYHBIE U METOANYECKHUE MATEPHUAJIBI 1JIs1 KOHTPOJIA
OCBOEHMA PE3YJIBTATOB OBYYEHUSA




5.1. Tekyuuii KOHTPOJIb
Texkymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XapPAKTEPUCTUKAMHU KOHTPOJBHBIX
3agaHuii ¥ npenactasieH B Tabnure 1 npunoxxenus I

5.2. [IpomeskyTOUYHAS aTTeCTALMS

[TpomesxyTouHas aTTecTanus 1o MporpaMme MpoBOAUTCS B (hopme 3adera, IK3aMeHa WU
OoTYeTa O CTAKUPOBKE B COOTBETCTBHHM C Y4E€OHBIM IUIAaHOM. XapaKTepUCTHKA 3aJaHuil
npencrasiena B Tabnuue 2 npunoxxenus 1.

5.3. UToroBsasi arrecrauus
Wrorosas arrecranus 1o nporpamme npoBoauTcs B (opme . XapaKTepuCTUKaA 3aJaHUN
npencrasieHa Tabnuue 3 npunoxenus I

5.4. HezaBucHMBIH KOHTPOJIb Ka4ecTBa 00yueHH sl
[lopsimox  He3aBUCMMOM  OLIEHKM KadyecTBa JONOJHUTENbHOM  00pa3oBaTelbHOM
[IPOrpaMMbI NPEACTABIIEH B IPUIIOKEHUU [

6. OPTAHUBAILMOHHO-IIEJAI'OI'HYECKHE YCJIOBUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHo-MeToqMYecKoe U MHGOPMALMOHHOE o0ecnieYeHue

a) mutepatypa HTb MOU:

1. TyxoB, C. B. Metoasl onpeneneHuss €W CIHOCOOBI  MOATBEPKICHUS
sHeprocOeperatomiero dddexra B cUCTEMax TEIJIo- U dIeKTpocHabkeHus : MoHorpadus / C. B.
I'yxos, Ham. uccnen. ya-t "MOBOU" . — M. : U3n-Bo MBOU, 2015 . — 112 ¢. - ISBN 978-5-7046-
1576-7 .
http://elib.mpei.ru/elib/view.php?id=7272;

2. ®opMHpOBaHUE MOJAEIH JIEKTPONOTPEOICHNS 3JaHUH B CUCTEMAX 3JIEKTPOCHAOKEHUS
ropoJioB. 3akitountenbHblil otyetr : HUP : mporpamMma HayuHbIX HccienoBaHuil "OHepreTuka'
OI'bOY BO "HUY "MBOU" na 2019-2024 roasl. Cexkuust 4. VHTENneKTyalbHblE CHUCTEMBI
pacmipenenenus u notpednenus snepruu / Ham. uccnen. yu-t "MOU" (HUY"MBU"), Kadenpa
anekTposHepreruueckux cucreM (33C) ; pyk. Temsl I'. B. I1IBenoB . — MockBa, 2022 . — 166 c.
http://elib.mpei.ru/elib/view.php?id=12177.

0) muteparypa ObC u B/I:

1. OypukoB A. H.- "MonenupoBanue 1 00y4eHHE UCKYCCTBEHHBIX HEHPOHHBIX ceTei",
WznarensctBo: "PI'VIIC", PoctoB-Ha-/lony, 2019 - (112 c.)
https://e.lanbook.com/book/140610;

2. SlxoBenko H. U.- "Meronnka ONTUMAaIbHOTO YIpaBIEHUS JJIEKTpOnoTpedieHuem",
WznarensctBo: "bpsuckuit TAY", bpsuck, 2018 - (27 c.)
https://e.lanbook.com/book/172034.



B) ucnoab3zyemsie ObC:

He npeodycmompeno

6.2. KagpoBoe o0ecrieueHue

JUia  peanu3zauuy  JONOJHUTEIBHOW 00pa30BaTENIbHOM MpOrpaMMbl IIPUBJIEKAIOTCS
MPEnoaaBaTeNId U3 YKCJIa MITAaTHBIX Hay4dHO-Tegarorndeckux padotaukoB ®I'bOY BO «HUY
«MBOW» wu nuuma, npeacraBuTenu paborojareneil wiaM  o0beIMHEHMHA paboTomaTENei.
Nudopmanus o KaapoBoM oOOECHEUEHUU [OMOIHUTEIBbHOM 00pa30BaTeIbHONW MPOrpamMMbl
IIpeACTaBlICHA B IpWIOKeHUU /1.

CBeneHuss O  pyKOBOAWTEJNE  JOMOJHUTEIBLHOW  0Opa3oBaTENbHOM  MPOrPaMMBI
IIpesicTaBlIeHbl B Ipusoxenue E.

6.3. ®uHaHcoBOe o0ecneueHue

Ilnan pacxomoB W  pacyer OOOCHOBaHHMS CTOMMOCTH IO  JOIOJHHUTEIBHON
00pa30BaTeNbHOM MPOrpaMMe MPEICTaBICHBI B puiiokeHue XK.

duHaHCHPOBAHUE MPOTPAMMbl OCYIIECTBISICTCS 33 CUET JIMYHBIX CPEICTB CIyliaresieu
WIM 3aKa3YMKOB, 10 HAMPABICHHUIO KOTOPHIX MpOBOAMTCS oOydeHue. B kadecTBe 3aka3dmka
MOTYT BBICTyHaTh paboToAaTenu, yHUBEPCUTETHl (B ToM uyucie MOMW), rocymapcTBEeHHBIE
CTPYKTYPBI U TPOYHME YIACTHUKH 00Pa30BaTEIHbHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE 00ecneueHue

MatepuaabHO-TEXHUYECKUE YCIOBHS peaau3allid JOMOJTHUTEIHHOW 00pa3oBaTEIbHOMN
IIporpaMMsl npezcrasieHsl B [Ipunoxenun 3.

Kanenmapusiii rpadgux yyeOHOro mporecca paspadbarbiBaeTcsi ¢ Y4eTOM TpeOOBaHHM K
KauecTBYy OCBOEHMs U 1o 3ampocaMm oOyuaromuxcsi (IIpunoxenue WN). Pacnucanue 3anaruit
pa3pabaTbIBaeTCs Ha KAKAYIO pealn3yeMylo IpOrpaMMmy.

JIMCT U3MEHEHU (AKTYAJIM3ALIAN)

| Nen/n |  CopepxaHue n3MeHeHHs (aKTyalu3aIiin) | Jlata yTBepiKieHUS H3MEHEHUH |

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
PYKOBOHHTeHB CeeneHuna o enagensue L3N M3KU C B

O6pa30BaTe'HLHOI\;I B salid Bnageneu ryxos C.B.
HpOFpaMMH - Mol ¢ WaeHTUdMKaTOp Rd88495da-GuzhovsV-ecd93f0e Fy)KOB




