FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

VYTBEPXJIAIO:

3aBelyIOIIUI BBITYCKAIOIIEH

Kadeapon

PABOYAS ITPOI'PAMMA

aucuuuinHbl 1.9.112.22.02 Moxaenu mporHo3upoBaHus IEKTPONIOTPeOIeHUS

s Hanpasiaenus 13.03.02 DnexkTpodHEPreTHKa U MIEKTPOTEXHUKA

ypoBeHb bakanaBpuar

NPoPHJIb MOATOTOBKHU DIJIEKTPOIHEPTETUYECKUE CUCTEMBI C HHTETPUPOBAHHON PENEHHOMN

3aIlIUTON U aBTOMAaTHUKOH

¢opma o0yueHust 3a04Hast

kaeapa-pa3padoTuyuk DIEKTPUUYECKHUE CTAHIINH, CETU U CUCTEMBI DJIEKTPOCHAOKEHUS

PaGouas nporpamma coctasiena B coorBeTctBuu ¢ @PI'OC BO no HanpaBieHUIo
nonrotoBku 13.03.02 DneKkTposHepreTuka U 3JIEKTPOTEXHUKA, YTBEPKAEHHBIM ITPUKA30M
Muno6paayku ot 28.02.2018 Ne 144

3aB.xadenpoii pazpaboTynka,

JI.TEXH.H., TOII.

Pazpabotuuk nmporpamMmel,

K.T€XH.H., JIOII., JJOIICHT

|

TIDI1, xparTes B chetene
mooGopora

1OYpry

=z
552

01.09.2024

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT
H.

0 yHiBepeHTeT

YenssOMHCK

A. H. T'opoxxankun

B. C. I1aBnrokoB



1. llesu u 3212494 AU CIUILIHHBI

[Tony4uTs npencTaBaeHUEe 0 MATEMATUYECKUX MOJIEIISIX IPOTHO3UPOBAHUS
ANEKTPONOTPEOICHUSI, OCHOBAHHBIX HA KJIACCUUYECKHUX CIOCO0aX U UCIONb3YIOIIUX
3JIEMEHTBI UICKYCCTBEHHOTO MHTEIUICKTA. 3a1a4u JuCIUIIMHbL 1. MU3yunTh
MaTeMaTu4eCKrUe OCHOBBI IPOTrHO3UPOBAHUS U3MEHECHUS PEKUMHBIX TAPAMETPOB B
sHeprocucteme. 2. HayunTbcst IpUMEHSATh HEUPOCETEBBIE METOJIBI U MMOAXOABI JIJIS
nporuo3upoBanus. 3. [IpruoOpecTu MpakTUIECKON OMBIT COCTaBICHUS MAaTEeMATUUYECKUX
MoJENeN ISl MPOrHO3UPOBAHUSI UBMEHEHUIN HArpy3KHu.

Kparkoe cogepkaHue TUCHMIITIMHBI

B JAUCHUIITIMHE PACCMAaTpPHUBAIOTCA KIIACCUYCCKUC CITOCOOBI MMpCACTABICHUA
3HCKTpOHOTpC6H€HI/I$[, OCHOBAHHBIC Ha (1)I/I3I/I‘IGCKI/IX H OMIITUPUYCCKUX IMOHATHAX, a TaK K€
OJICMCHTAPHBIC IIPUCMEI, 683prI-OIIII/I€C$I Ha MCITIO0JIb30BAHWHW MHTCIIJICKTYAJIbHBIX
[MOoAXOJ0B aHAJIN3a PCIKUMOB IJICKTPUUCCKUX CUCTCM.

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (kommnieTeH1Iun) 00y4YeHHUs 10 AUCITUTUIHHE

3naer: OCHOBBI TEOPUU IIEKTPUUECKUX CUCTEM U
JIEMEHTOB MHTEJUIEKTYaJIbHOTO MOJIX0a AJIs
QHAJIN3a PEKUMOB B NIEKTPUUECKUX CETAX

I1K-2 CriocoGeH yuacTBOBaTh B AKCILTyaTauuu  |YmeeT: PaccuuThIBaTh OCHOBHBIE

00BEKTOB MPO(EeCCUOHANIBHOM IEATEIbHOCTH  [PKCILTYyaTallMOHHbIE XapaKTEPUCTUKU
IIEKTPUYECKUX CETEU

MMmeet npaktryeckuil onsIT: [Iporno3npoBanus
HIIEKTPONOTPEOICHHS B SIEKTPUUECKUX CETSIX

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuens npenecTBYOMUX AUCIHUILINH, [Tepeuenp nocneAyOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboT

D1eKTPo0oOOpyI0BaHNE BEICOKOBOIBTHBIX
MOICTaHITHH,

DIEKTPUYECKUE MAIINHBI,

CusnoBast OJIyIPOBOJHUKOBAsI TEXHUKA B
AHEPTeTUKE U IEKTPOTEXHUKE,
DJEKTPOIHEPreTHUECKUE CUCTEMBI U CETH,
ABTOMaTH3aLUs AIEKTPOIHEPIETUUECKUX CUCTEM,
CuiioBast SJIEKTPOHUKA,

DJIeKTpOCHaOKEHHE,

JJIeKTpUYECKHE CTaHLUU U MO/ICTaHIUHY,
‘TeXHUKa BBICOKMX HaIIPSKCHUM,

Teopust pesieitHOM 3alUThl U AaBTOMATHKH,
DKCIUTyaTalus JIEKTPUUECKUX CETEH,
DJIEKTPUYECKUI TTPUBOJI,

KoopauHaius U30Js11uu 3JIEKTPO0OOPyI0BaAHHUS,
(OCHOBBI POrPAMMHUPOBAHUS JIOTUKHU PEIEHHON
3alllUThl U aBTOMaTUKH,

[Ipon3BoICTBEHHAS! TPAKTHKA (DKCILTyaTallMOHHAS )

YyeOHas mpakTHKa (03HaKOMUTENbHAsT) (2 ceMecTp)




(6 cemecTtp),
[Ipou3BoncTBeHHas MpakTuka (peaauriiomuasi) (10

CEMECTD)

TpeboBaHUs K «BXOHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

YyeOHast mpakTHKa (03HAKOMUTEIbHAs) (2 ceMecTp)

3unaet: Bunbl u ocobeHHOCTH ITpodheccHoHaTbHON
NesITeIbHOCTH, TPO(PECCHOHAIBHYIO TEPMUHOIOTHIO
YMmeet: Opranu3oBatb ce0st U OpraHU30BaTh padOTy
MaJIbIX KOJIJIEKTUBOB JIJIsl pEIICHUS
npodeccHoHANBHBIX 3a/1a4. DopMupoBaTh
3aKOHUEHHOE MPEJICTaBICHUE O MIPUHATHIX
PCIICHHUAX U IMOJTYYCHHBIX PE3YyJibTaTaX B BUIC
Hay4YHO-TEXHHUUECKOro oTyeTra MiMeeT npakTuueckui
onbIT: [locTaHOBKM U pelieHus: NpoeCcCuOHATBHBIX

3aaa4d

4. O0béM 1 BUABI YUeOHOI padOTHI

OO6uias TpyA0€eMKOCTh JUCHUILIMHBI cocTaBisieT 3 3.e., 108 4., 18,25 4.

KOHTAKTHOM pabOoThI

Pacnpenenenue
Bcero | IO ceMecTpaM B yacax
Bunx yuebHo# paboTh
4acoB Homep cemectpa
5
OO6mmast TpyI0EMKOCTh AUCIIUTLITTHBI 108 108
Ayoumopnvie 3aHAmus: 12 12
Jlextuu (JI) 8 8
[IpakTudeckue 3aHATUS, CEMUHAPHI U (MIIN) IPYTHE BUJIBI 4 4
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopuble paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 89,75 89,75
N3ydenne onpeneneHus norepb SMEKTPOIHEPTHH Ha NPUMEpe 33.9 339
BBICOKOBOJIBTHOT'O Y4acTKa JIEKTPUYECKON CUCTEMBI ’
I/I3yfieHHE: sajiad s VHeI?IpOHHHx ceTel M UxX anpodanus Ha 55.85 55 85
[IPOCTEMNIIEN HEMPOHHOI CEeTH
KoHcynbTanum 1 mpoMexXyTodHas aTTecTalus 6,25 6,25
Bun koHTpOs (3aueT, qud.3auet, IK3aMeH) - 3a4eT

5. Coneprkanue TUCHMILIIMHBI

OObeM ayTUTOPHBIX 3aHATUIN
pa;;(_;na HanmMenoBaHue pa3zenoB JUCIUILIHHEL 110 BU/IaM B Hacax
Bcero J| 113 | JIP
) MaremaTiHyeckiue MOJEIH TPOTHO3UPOBAHHS 6 4l 2 0
HIIEKTPONIOTPEOIICHNUS] , OCHOBAHHbIE Ha KJIACCHYECKHX CIIOC00ax




) Maremaruieckie MOJeNIi IPOTHO3UPOBAHUS 6 4l 9 0
HIIEKTPONOTPEOICHHSI, OCHOBAHHBIX HA YMIIMPHUECKUX MOJIEIIAX
5.1. Jlekuum
Ne Ne Kox-
HaumeHnoBaHMe Win KpaTKoe CofiepKaHUe JEKIIMOHHOTO 3aHATUS BO
leKIMulpasaenal
4acoB
1 1 |Mopgenu, ocHOBaHHBIE HAa (PU3UYECKUX MPEACTABICHUSAX AIEKTPONIOTPEOICHUS 4
) ) Crioco0bl orpeieNieH st AIEeKTPOroTpeOIeH s, OCHOBAaHHBIE HAa AIMITUPUYECKUX 4
HOHATHSIX.
5.2. lIlpakTHyecKkue 3aHATHS, CEMHUHAPbI
Ne Ne Koa-
HaunmeHoBaHMe HITH KpaTKoe cosiepKaHue MPAKTUYECKOTo 3aHATH, CEMUHApa BO
3aHATHUA[pa3ena
4acoB
1 1 Omnpenenenne NOTeps JACKTPOIHEPTUH B JTMHUU JIEKTPOIIEpPEadl ¢ Harpy3Kou )
3aJJaHHOI B BUJIe rpaduka
) ) OmnpeneneHne NOTeps 3JAEKTPOIHEPTUH B JIMHUU JIEKTPONIEpeadl ¢ Harpy3Kou, )
3aJJaHHOI B aHAJIIMTUYECKON (hopme.
5.3. JlaboparopHbie padoThI
He npenycmorpeHsl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beinonuenne CPC
Cnucok mrepaTypsl (C yKa3aHHEM Kon-
ITonsug CPC paszenos, ras, cTpanun) / cceiika Ha  |(CemecTp| BO
pecypc 4acoB
DIEKTPUIECKHE CUCTEMBL. DIIEKTPHUECKUE
ceTH. Yueb. A7 By30B 10 HalPaBJICHUIO
"DHepreTuka U HEProMalInHOCTpoeHue".
B.A. Benukos, A.A. I'nazynos, JI.A. )KykoB
u ap.; [lox. pen. B.A. Benukosa, B.A.
M3yueHne onpeneneHus norepb CtpoeBa-2-e u3a., nepepad. u 1om.-M.:
JIEKTPO3HEPIUH Ha IPUMEpE Beicmas mkona, 1998.-511 c., uin.; c. 348- 5 33.9
BBICOKOBOJIBTHOTO y4yacTka snekTpudyeckoit (412, [Torepu anekTposHepruu B ’
CHUCTEMBI DIIEKTPUYECKUX CETAX d3Heprocuctem/ B.O.
Boporaunxkui, F0.C. Kenesko, B.H.
Kazannes u np. [Tox pen. B.H. Kazannesa.-
M. : Dueproaromusnar, 1983.-368 c., un.;
[n. 7. [IporHo3upoBaHue U TUIAHUPOBAHUE
oTepb dHepruy; c. 296-333.
. . Kpyrnos B.B., bopucos B.B.
V3yuenue 3a1a4 Juisi HEHPOHHBIX CeTel U UX .
ATpoGams Ha IpocTeHmeH HEAPOHHOM I/ICKyCCTBeHHI.)IC HEHpOHHBIE ceTh. Teopus u 5 55.85
rpakTuka.-M.: T'opsyas nuHus.-Tenexkom,
cem 2001,

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

HpOMe)I(yTO‘IHOﬁ arTeCcralmmn




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

HazBanue Hu-
Ne | Ce- Bun Makc. TEHIBA-
KOHTpOJIBHOTO (Bec [Topsipok HauucaeHus: 6aIoB

KM |mecTp| KoHTposs 6an eTcst
MEpOIPUITHUS 5 TIA

KoHTposbHas paboTa COCTOUT U3 JABYX 3a/IaHUI
WJIH BOMIPOCOB. basliibl HAYHMCISIOTCS B
3ABUCHUMOCTH OT YHCJIa HpaBI/IHLHO
BEHITIOJTHEHHBIX 3a1aHuid. [lepBoe 3aaHme cTouT
1 | 30 |10 6ammos, BTOopoe 3ananue 20 6amioB.Eciou 3ayeT
3a/1aHus BHIMIOJIHEHBI MPABUIHHO WM JaH
[MPaBUJIBHBIN OTBET HA BOIIPOC, TO HAYUCIISETCS
YCTaHOBJICHHOE YHCIIO 0aJIIOB,

nHaue 0 0aIoB.

Texyuuii | KontponbHas
KOHTposb | pabora Nel

KonTpospHas paboTa COCTOUT U3 JABYX 3a/IaHUI
VJTH BOMIPOCOB. basibl HaauucstoTcs B
3aBUCUMOCTHU OT YUCJIa IIPaBUJIBHO

Texyuwmit | Kontponshas BBITIOJTHEHHBIX 3a/1aHuid. [lepBoe 3aaHme cTouT
KOHTPOJb | pabota Ne2 10 6amnos, Bropoe 3ananue 20 6amios. Eciamn
3a/1aHus BHIMIOJHEHBI MPABUIHHO WM JaH
[IPABUJIBHBIN OTBET HA BOIIPOC, TO HAYUCIISIETCS
YCTaHOBJICHHOE YK CIIO 0asioB, nHavye 0 6amios.

3a4CT

basnipl HAaYUCIHISIOTCS 32 BBINMOJIHEHHBIE 3a/1aHUS
B Ousete. buier conepkuT aBa 3a1aHusl. 3a
Ka)K0€ 3a/laHue

MOXeT ObITh HauucsieHo 20 6amioB. Kputepun
OLICHHBaHUS BBIMOJIHEHHOTO 3a1aHus: 20
0aJIOB-€CIN 3a/1aHUE

BBITIOJTHEHO MIPABUIILHO; 8 OAIIJIOB - €CIH
MMEIOTCS HEI0UEThI, HE BIMSIOIINE Ha
KOHEUHBIN pe3yibTar; 6 6ayoB-

€CJIM JTONYIICHBI OIMOKHU B BEIYMCIICHUSIX HO
XOJI pelleHuUs] BEpHBIil; 4 Oaia-eciiu eCTh
rpyOble OmMOKH; B OCTaIbHBIX ciayyasx "0"
6amoB. MeponpusaTre 3aCUUTHIBACTCS, €CIU
CTy/IeHT HaOpan He MeHee 24 6aioB(60%).
Ecnu mpoxokaeHne MeponpusiTHs SIBISIETCS
00s13aTeIBHBIM, TO JJISl CTYACHTOB, HAOpaBIINX
MEHbIIIee YUCIIO 0aIoB, pacyeT UTOTOBOTO
pEeNTHHra 10 AUCLMUIIIIMHE HE TPOBOJIUTCS.

IIpome-
3 5 AKyTOUHAS 3a4er - | 40
arTecTauus

3a4CT

Texyuwmit | KontponbHas [IpaBUIBHO BBITIOJIHEHHOE 3a1aHKe-30 0aoB.

3a4yeT
KOHTPOJb | pabota Ned 3a/aHre BHIMOJTHEHO HEeMPaBWIbHO-(0 0asuioB.

Texymmit | KonTponpHas PaGota BbInoOIHEHHAs MTpaBUIIbHO-30 OasuIoB.

3a4eT
KOHTposIb | pabora Ne3 HenpaBuibHO BbINONHEHHast paboTta-0 6amios.

Texyuwmit | Kontponshas PaGota BbIMoIHEHA MpaBMIIbHO-30 0asIoB.

3aueT
KOHTpOJIb | pabora Neb Pabota BbINOIHEHA HEeNMpaBMiIbHO-0 06aIIoB.

Texyumit | KontponbHas [IpaBUIbHO BBITIOJTHEHHOE 3a1aHKe-30 0aoB.

3ayeT
KOHTPOJb | pabota Ne7 3a/aHre BBHIMTOJTHEHO HEMPaBWIbHO-(0 0asuioB.

8 5 Texymmii | Kontponpnas | 1 | 30 |[IpaBunsHO BeIMOTHEHHAs paboTa-30 6amioB. [3adeT




KOHTpOsb | pabora Ne8 PaboTa BbITIONIHEHA HE PaBUIbHO-0 0aioB.

Texymuit | KonTposnbHas PaboTa BbINIOIHEHA MpaBMIbHO-30 6asIoB.

9 5 1] 30 3a4yeT
KOHTpOJb | paborta Ne9 Pabota BbINoOIHEHA HeNmpaBMiIbHO-0 6aIoB.
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA
Bun
POMEXKYTOYHOM [Mpouenypa npoBeneHus Kpurepun
P OLICHHWBaHU
aTTecTaluu

3adeT MPOBOAUTCS B MUCBMEHHOH popme o Ouneram. B
ayJIuTOPUH, TJI€ TIPOBOIUTCS 3a4€T, OTHOBPEMEHHO NIPUCYTCTBYET
He Oonee 15 yenoBek. KaxkioMy cTyneHTy BblgaeTcs OUIIET, B

KOTOPOM COZIEPKHUTCS JBa Bompoca. /s HanrcaHust oTBeTa Ha  |B COOTBETCTBUU C
3a4eT ounet gaercsd He O0omaee 1,5 acT. yaca. JlucuuiinHa cunraetes (oL 2.5, 2.6
OCBOEHHOM, €CIM CTYJIEHT YCIEIIHO CJIall 3a4€T U €ro UTOToBbIN ([TonoxeHus
PEUTHHT 110 JUCHUILIMHE cocTaBul HE MeHee 60%. B aToMm ciyuae
B BE€JJOMOCTb BBICTABIISIETCS OLIEHKA ""3a4TeH", B MPOTUBHOM
cllydae poCTaBIIseTCs ""HE 3a4TEHO".

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIIETEHI[UH €3yJIbTaThl 00yUYCHHUS TRaEERRG

3unaeT: OCHOBBI TEOPUH JIEKTPUUECKUX CHCTEM M DJICMEHTOB

[1K-2 WHTEJUICKTYaJIbHOTO MOJX0/a JJIs aHAIN3a PEKUMOB B DJIEKTPHUCSCKUX +H | A
ceTax

K2 YMmeer: PaccanmBan OCHOBHBIE 3KCILTyaTalldOHHBIE XapaKTePUCTUKH AERAAARAR
DIIEKTPUYECKUX CETCH

[TK- Mmeet npakTuieckuii onbIT: [IpOrHO3upoBaHUs AIIEKTPONIOTPEOICHHS B AERAAAANE
DIIEKTPUUYCCKUX CETIX

TumnoBbie KOHTPOJIBHBIC 3a1aHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe M MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI

IleuaTHasi ydueOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
1. Jleikun, A. B. Dnekrpudeckue cUCTeMbl U CETH Y4uel. mocodue 1o
HarnpasieHuo 140200 "Dnexkrposnepreruka’ A. B. JIbikun. - M.: YHUBepcuTeTCKas
kuura: Jloroc, 2006

0) OononHumenvHas 1umepamypa:
1. XKenesko, IO. C. KomneHcanys peakTUBHOM MOIIIHOCTH B CJIOKHBIX
anexkrpudeckux cucremax 0. C. XKenesko. - M.: Dueprouszaar, 1981. - 200 c. ui.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs 8 budiuomexe:
1. 1. 3OnexkrpuyecTBo
2. 2. U3Bectus By30B. [IpoOneMbl 2HEpreTUKH
3. 3. Electrical Power and Energy Systems

2) MmemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:



U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma.

1.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIl U

Bn HanmenoBanue pecypca B
No A > Peeyb bubnuorpaduueckoe onrcanue
JUTEPATypbl AIIEKTPOHHOH (opme
DIEKTPOHHO- DKenesko FO.C. KomneHcanus peakTUBHON MOIIIHOCTH
JlononHuTenbHAS
1 TepaTYha OMOMMOTEeYHAst CHCTEMa  [B CIIOKHBIX AJIEKTPHUECKHUX CUCTeMax.-M.:
patyp n3garenscTsa JlaHo Ouepromsaart, 1981.-200 c. https://e.lanbook.com/

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUEHMS:

1. PTC-MathCAD(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza nanaeix BUHUTU PAH(6eccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecreyeHne Q1 CIUITHHbI

OcHoBHOE 000pyIOBaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,

. Ne
Bun 3anstuit ay MpeayCTaHOBICHHOE MPOTpaMMHOE 00ecTiedeHre, UCTIONb3yeMOoe st
YA pa3IMYHBIX BHJIOB 3aHSATUHI
449
Jlexuun 1) KommnbroTepHasi TEXHHKA
[IpakTnueckue 449

3aHATUA 1 CCMUHAPBI

KommnbroTepHas TEXHUKA

D




