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Kontpounb 8,65 8,65
HTroro 216 216
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PaGouas mporpamMmma AuCHMILTUHBL cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yyeOHoro mana
HaIpaBJICHUs TOATOTOBKU
13.04.02 D5eKTpOIHEPreTUKa U 3JIEKTPOTEXHUKA

Cpok aeiicTBus padoueii nporpaMMbl JMCUMILVIMHBI 10 «31» aBrycra 2023 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoko:n 3acenanus Ne 3 ot «26» centsiops 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenb oOCBOEHHS JAUCHUUIUIMHBI — TIO3HAKOMUTH CTYACHTOB C HHTEIUIEKTYalbHBIMU
TEXHOJIOTHSIMU, TPUMEHSEMBIMA B JJIEKTPOIHEPreTHKE M HANpPaBICHHBIMU Ha TMOBBIINICHHUE
sHeprocOepekeHus: U SHEProdPHEKTUBHOCTH B SJIEKTPOIHEPTETUUECKUX CUCTEMAX

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
«YTpaBiieHHEe KadeCTBOM  3JIEKTPO’HEPIHHM CHCTEM JJIEKTpOCHAOXKeHus», «CoBpeMEeHHBIE
TEXHOJIOTUHM TMPOEKTUPOBAHUS B AIIEKTPOIHEPTETUKE M DIEKTPOTEXHHUKE», « IHEPrOMEHEKMEHT U
SHEPrOMOHHUTOPUHTI  Ha  mpeanpustusax»,  «lIpowsBopcTBeHHas  mpakTHKa  (Hay4HO-
uccienoBarensckas pabota) 1», «lIpon3BoAcTBeHHass NpakTHKa (HAay4HO-HCCIIEAOBATEIbCKAsS
pabora) 2».

JIMCIMTUIMHBL ¥ TIPAKTHKH, JJIs1 KOTOPBIX OCBOCHUE JAHHOW IUCIMILIMHBI HEOOXOAMMO KaK
npenmectyromee: «[Ipon3BoACTBeHHAs] TIpaKTHKa (HAYYIHO-HCCIIEAOBaTeIbCKass paboTa) 3»,
«[IpousBojicTBeHHasl TpakTHKa (HAy4HO-HMCcienoBareibckas pabora) 4y, «[Ipexmuruiomuas
MIPAKTHKA.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U Nuagukaropbl
KOHTPOJINpyeMble AOCTUKEHH S Tlranmpyemere pesyIbTaThl
N o0yuyeHust
KOMIIETCHIIUH KOMIIeTCHIIHIT
I1K-2 Cnocoben I1K-2.1. IIpoBoauT aHanu3 | 3HAaTh: METO/IbI AaHAIN3a
YIPaBIATh CTaTUCTUKH, (pOopMHUpYyET SHEPronoTpeOIeHUs
JEATEIBHOCTBIO 110 3aKIIt0YeHue 0o IPOMBIIIJICHHBIX OTpeOuTenen
9KCIUTyaTalui OObEKTOB | AKCIUIyaTallMOHHOM YMeTh: OLIEHUBATh NEPCIIEKTUBBI
NEKTPOIHEPTETUKH COCTOSTHUU BHEJPEHUS U OLIEHKH TEXHUUECKOTO
AIIEKTPOOOOPYI0BaHMS, a¢dexTa OT BHEAPEHUS
IIPUYNHAX OTKJIOHEHUH OT MHTEIJIEKTYaJIbHBIX TEXHOJIOTUH B
HT/, Beiaer 2JIEKTPOIHEPIreTUYECKUE CUCTEMBI
PEKOMEHAIIMHA 110 Bnaners: coBpeMEHHBIMU
CO3J1aHUI0 Haubosee MHCTPYMEHTaMH MOJIETUPOBAHUS
HaJIEXKHON CXEMBI PEXHUMOB pabOTHI
AIIEKTPUYECKUX ANEKTPOIHEPTETUYECKUX CUCTEM
COEIMHEHUN 00BEKTOB
AJIEKTPOIHEPIETUKH
I1K-2.3. Ananuzupyer 3HaTh: METOJIbI KOHTPOJIS
HKCILTyaTal[AOHHOE MIOKa3aTesIe KayecTBa
COCTOSIHHE OOBEKTOB ANEKTPUYECKON SHEPTUU C YUETOM
AIIEKTPOIHEPIETUKH C BIUSIHUS 00BEKTOB paclpeIeIeHHON
y4eToM TpeOOBaHM K reHepanuu
KAaueCTBY JIEKTPUYECKOU YMeTh: aHAIU3UPOBATh PEKUMBI
SHEPTUU U paboThI MHTEIIEKTYaTbHBIX
AIIEKTPOMAarHUTHOM ANEKTPOIHEPTETUUECKUX CUCTEM C
COBMECTUMOCTHU TOUYKHM 3pEHUs NTOKa3aTesel KauyecTBa
AJIEKTPUYECKON SHEPTUHU




dopmupyemMble H Nuaukaropsl
KOHTPOJIHpyeMble AOCTH/KECHHU S
KOMIIeTEHIIUH KOMIIeTEeH I

Iliianupyembie pe3yJabTaThl
o0yueHust

BJ'Ia,Z[CTBZ COBPCMCHHBIMHA
TCXHOJIOTMAMU aHaJIM3a JaHHbIX.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

MopnyJs (pa3aean)

Bun
yueOHoit
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banasl

HNHuTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

Mopyns 1
NHTennexTyaibHbIe
TEXHOJIOTHH B
DIIEKTPOIHEPTETHKE

Jlek 1

BBenenue B TeXHOJIOTHIO
MHTEIUIEKTYyAJIbHBIX ceTeil. TpaauimoHHbie
CHUCTEMBI MIepelauu JIEKTPUUECKOU
SHEPIUU U UHTEJUICKTYAIbHBIE CETH.
Cucremsl pacpeiesieHus 3IEKTPUIECKON
SHEPIUH, ANEKTPUYECKUE MTOACTAHIIMU U UX
MHTErpaLys ¢ pacrnpeeéHHbIMU
CHCTEMaMU F€HEPaLNK IEKTPUUECKON
suepruu. Ctannaptsl IEEE B o6mactu
MHTEIUIEKTYyaJIbHBIX
AIIEKTPOIHEPrETUYECKUX CUCTEM.

Jlek 2

PacnpeneneHHble CHCTEMBI YIIPaBICHUS
JUIS. UHTEJUIEKTYaJIbHBIX CETEH.
PerynupoBanue mokasareneii kauecTBa
aneKkTpuyeckoit sHepruu B SmartGrid.
Hcnonws3oBanue texnonoruu FACTS.
BuptyanbHble 37€KTpOCTaHIIUM U
BUpTYyaJibHast nHEpUHUs. TeXHOIOTHI
HakorieHus 3Hepruu st MicroGrid.

Jlek 3

Kubepyrpo3sl B MHTEIUIEKTYaTbHBIX
AIIEKTPOIHEPTETHUECKUX CUCTEMAX.
IInanupoBanue u MoenpoBanue
pexxumoB pabotel MicroGrid

IIp 1

IIpakTHyeckoe 3aganue 1.
MopenupoBaHue pexuma paboThl CUCTEMBI
AJIEKTPOCHAOKEHHSI IPOMBIIIIIIEHHOTO

[IpaxTHueckoe
3ajganue 1,6




Moayas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banasl

HNHuTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

MPEANPUITHS C COOCTBEHHBIM UCTOYHUKOM
IINTAHWS.

IIpakT4yeckoe 3axanue 6.
MopenupoBaHue yCTPOMCTB peNeHHON
3aIUTHI B CETAX C paclpeacICHHON
reHepamnuei B IporpaMMHOM KOMIUIEKCE
PSCAD.

Ip 2

IIpakTnueckoe 3aganue 2. OnpeneneHue
ONTUMAIBHOTO PaCIIpEACIICHHS
ANEKTPUYECKON MOLTHOCTH MEXKTY
AIEKTPOCTAHIMAME 0€3 YCIOBUS HAINYUS
MOTEPh MOLTHOCTH B CETH MPHU Tepeaaye.
IIpakTuyeckoe 3aganue 3. OnpeneneHue
ONTUMAIBHOTO PaCIIpEICIICHUS
ANEKTPUYECKON MOILIHOCTH MEXY
AJIEKTPOCTAHIIMSAMU TIPU YCIOBUH HATUYHUS
MOTEPb MOLIHOCTH B CETH MPHU Mepeaaye.
I[IpakTuyeckoe 3aaanue 4. lccnenosanue
METO/IOB YIIPaBJIE€HUS BblAaueli MOITHOCTH
BETPOYCTAHOBOK B MPOTPAMMHOM
komiuiekce PSCAD

[IpakTHueckoe
3amanue 2,3,4

IIpakTuyeckoe 3axanue 4. ccienoBanue
METO/I0B YIIPABJICHUS BbI1aY€l MOIIHOCTH
BETPOYCTAHOBOK B IPOrPaMMHOM
komiuiekce PSCAD

IIpakTHyeckoe 3axanue S. ccnenoBanue
paboThI yuacTKa 3J1eKTPOIHEPreTUIECKOM
CUCTEMBI C POTODIEKTPUUECKHUMHU

[IpakTHueckoe
3amanue 4,5,7




Moayas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banasl

HNHuTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

3JIEKTPOCTAHIUSAMU B IPOTPAMMHOM
komriuiekce PSCAD.

IIpakTyeckoe 3aganue 7. [I[pumeneHue
BBICOKOYPOBHEBOTO si3bIka Python mist
aHaJIn3a Pe3ysbTaTOB MOJEIUPOBAHMUSL.

Cam

ITonroroBka K JIEKITMOHHBIM 3aHATHSIM.
[ToBTOpEHME TEOPETUUECKOTO MaTepHUaa.
[ToaroroBka K MpakKTUYECKUM 3AHSATUSAM.
CaMOCTOSTEILHOE BBIIOJTHEHHUE
MpaKkTUYeCKuX 3aianuii. CaMoCTOATETbHOE
M3y4YEHUE TEOPETUYECKOI0 MaTepuaa 1no
TEMaTUKE MPAKTHYECKUX U JEKIIMOHHBIX
3aHITUIH.

195

IIpakTrueckue
saganusd 1-7

ITA

OrieHKa ypoBHSI OCBOCHHS TUCITUTUIMHBI

0,35

KonTtp

[IpoBenenue sk3amMena

8,65

BOHpOCH K OK3aMCHY

Hroro:

216




5. O0pa3oBaTebHbIE TEXHOJIOTHU

JUnisi OIeHKM 3HAaHWH, YMEHMH M YpPOBHSA OCBOCHHMS KOMIIETEHIIMH, NPHOOpPETaeMBIX
BBIIIYCKHUKOM B IIPOLIECCE U3YYEHHA JUCHUIUIMHBI «VIHTEelIeKTyalbHbIE TEXHOJIOTUU B
AIIEKTPOIHEPTETUKE, UCTIOJIB3YIOTCS CICIYIOIINE TEXHOIOTUN AUCTAHIIMOHHOTO 00YyUeHUS:

1. BeObuHap Ha OHJAMH IUIOIIAJKE — IOCJIENOBATENbHOE M3JI0KEHHE IIperojaBaTesieM
Marepuaja  JUCLHUILIMHBI,  OCYLIECTBIIEMOE C  COIPOBOXKICHHEM  BHUJACO-NPE3CHTALMEN
HCII0JIb30BAHUEM COBPEMEHHBIX MYJIbTUMEIUNHBIX CPEICTB.

2. [IpakTuyeckoe 3aHATHE B AUCTAHIIMOHHON (opMe pabOThl CTYACHTA C MPETOAaBaTEIIEM.
HeobxonumMo [u1st  3akperyieHHs TEOPETHUYECKOro MaTepualla, H3y4yeHHE JIONOJIHUTEIHHOIO
TEOPETHUYECKOI0 MaTepUaila C BBIIIOJHEHUEM IIPAKTUYECKUX 3aJaHUM.

3. CamocrosrtenbHas pab0oTa —CaMOCTOSTENIBHOE BBINOJIHEHUE MPAKTUYECKUX 3aJaHui,
oopmieHre pe3yabTaTOB pPELICHUA MPAKTHUECKUX 33JaHUNl M CaMOCTOSTENIHOE H3Y4YeHUE
OCHOBHOM M JIOTIOJIHUTEIbHON JINTEPATYPHI, a TAK)KE IIOArOTOBKA K DK3aMEHY.

6. MeTonuyeckne yKa3aHusi 0 OCBOCHUIO TUCIHILTHHBI

6.1 O6mKe MeToMYECKUE YKa3aHusl 0 OCBOCHUIO JUCITUTUIHHBI.

OOyuaronmmmMcss HEO0OXOJAMMO O3HAKOMHUTBCS C COJIep)KaHHeM paboueil TporpaMMel
JUCHUITIINHBI, OCJIbIO JUCHUITIINHDBI, KOMIICTCHIIUSIMU, q)OpMI/IpyeMI)IMI/I HHCHHHHHHOﬁ,
WH/IMKATOpAMH KOMIICTCHIIMH, a TaKXe METOJAWYCCKHMMU pa3pabOTKaMu 10 JAMCUUIUIMHE H
YCJIOBUSIMH KOHTPOJIA.

6.2 MeToaruecKie yKa3aHHs 0 MMOJATOTOBKE K BeOMHApaM Ha OHJIAMH TUIOMIAJIKE.

I[JI?I IIOATOTOBKH K JICKIIMOHHBIM 3aHATUAM O6yanOHlPII>'ICH JOJI’KEH O3HAKOMUTHCA C
colepKaHueM pabodyeil MporpaMMbl JHCHUIUIMHBI W TEMAaTUKOH JICKIIMOHHBIX —3aHSATHM.
CaMOCTOSTEIEHO HN3YUUTb OCHOBHYIO MW JOIOJIHUTCIIbBHYIO JIMTCpATypy HIO TEMC JICKIUMOHHOI'O
3aHsATHS. [lepe/ IEKIMOHHBIM 3aHATHEM OOYYaIOUIHIICS JIOJIKSH TIOBTOPUTH 10 KOHCIIEKTY JICKITHH
HpeI[BII[YHII/Iﬁ MaTcpHrall, 9YTO IMO3BOJIUT FHY6)KC OCBOUTH COACPIKAHUC AVCHUILIINHBI.

6.3Meroanuckue yka3aHUs MO MOATOTOBKE K MPAKTUYECKUM 3aHATHSAM B JUCTAHIIMOHHOU
dbopwme.

[IpakTueckre 3aHATHS B JAUCTAHIIMOHHONM  ¢opmMe B  paMKaxX  JTUCIUILIAHBI
((I/IHTCJ'[J'IGKTyaHI)HI)IC TCXHOJIOTUM B OJJICKTPOIHCPICTUKEY HCO6XOI[I/IMI)I AJId 3aKpCIIJICHUA
TEOPETUUECKOr0 MaTepraia, U3y4eHUs JOMOJIHUTEIHHOTO TEOPETHUECKOTO MaTepralia U MOTyYeHUS
MPAKTUYCCKUX HABBIKOB IO JUCHUILIIMHE. KpOMC TOro, MPaKTUYCCKUE 3aHATHA HAIPaBJICHBI Ha
MOTHBAIIMIO OOYyYalOMIMXCSd K CaMOCTOATEIHLHOMY H3yYEHUIO OMOJHUTEIBHOU JHUTEpaTypbl U
MaTepHaJoB.

6.4. Meronnyeckue yka3zaHHUs K CAMOCTOSITENILHOM padoTe.

CamocrosTenpHas pa60Ta B AUCHUITIINHE ((I/IHTCJ'IJ'IGKTyaJ'II)HI)Ie TEXHOJIOTUHU B
AIIEKTPOIHEPTETHUKE» HE0OX0IMMA IS CAMOCTOATEIFHOTO U3YUEHUsI OCHOBHOM U JTOTIOJHUTEIHHOM
JATCPATYPhI, JJIA CaAMOCTOATCIBHOIO PCIICHHA IMPAKTUYCCKHUX 3ajady, O(i)OpMJ'IeHI/ISI PE3YIbTAaTOB
pelIeHun, a TaKKe IS MOATOTOBKH K TPOMEKYTOUHOM aTTeCTallly MPOBOIUMOM B OpME dK3aMEHa.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemectp Kox konTpoupyemoi KoMnereHuuu HaumeHoBaHue
(MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
3 [K-2.1. [IpakTuueckue 3ananus 1-3,7
Bonpocs! k sx3ameny Nel-60
3 [1K-2.3. [Ipaktuueckue 3ananus 4-7
Bomnpocs! k sx3ameny Ne 1-60

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. IIpaktuyeckoe 3aganue 1 (MongeanpoBanue pexuma padoTbl CHCTEMBI
3J1eKTPOCHA0KEeHHUs NPOMBIIIIEHHOI0 NPeANPUATHSA ¢ COOCTBEHHBIM HCTOYHMKOM IUTAHUS)

Ha Tepputopun Camapckoii obiactu pacmnosaraercs padpuka 1mo mpou3BOICTBY MPOAYKIIUN
mupokoro norpedienus. @adpuka paboTaeT B OJHY CMEHY, BBIXOJHBIE U IPa3JIHUYHBIEC JHU - HE
pabouue. DnexkTpocHabxkeHue GadpuKu OCYHIECTBISETCS OT TJIABHOW MOHU3UTEIBHOMW MOACTAHIINN
(I'TIIT) wampspkenuem  110/10 kB, cxema moactaHmuu TmpuBeAeHa Ha pucyHke. K
pactipeaenurensHoMy yctporctBy 10 kB T'TIIT moakmntoueHa ocBeTUTeNbHAs, TEXHOJIOTHYECKAS U
ObITOBasi Harpy3ku. V3HadyaabHO MOLIHOCTH CHCTEMBbI OcBelleHus ¢adbpuku cocrasisger 10% ot
NOJIHOM MolHOCTH (PaOpUKK B KaXAblil XapakTepHbId Inepuo. JlaHHbIE CYTOUHBIX TIpapuKOB
JIEKTPUUECKON HArpy3KH MpUBEJEeHbI B Tabauie 1.

TemnocHaGxenne ¢GabpuKu OCyHIeCTBISIETCS OT COOCTBEHHOH Tra30BOW KOTEIHHOM.
Harpy3koii KOTeIbHOH SIBIISI€TCSI CHUCTEMa OTOIUIEHUS M TOpsiuero BoJOCHAOXkeHHs (paOpuKH.
I'paduku TO7OBOIM TEIUIOBOM HArpy3ku mNpuBefeHbl B Tabnuie 2. ['azocHaOxeHHe KOTEeIbHOMN
OCYILECTBIISICTCS OT ra30paclpeieIUTENIbHOTO MyHKTa, HaXOIAIIEerocs Ha ee TeppuTopuu (hadpuku.

KorenbHast HaX0AUTCSI B HEYJOBJIETBOPUTEILHOM TEXHUUYECKOM COCTOSIHUH, B CBSA3H C UEM,
NPUATHO peleHue o ee JeMoHTaxe. [Ipu pa3paboTke HOBOTO MPOEKTa IHEProcHadkeHus HadpuKu
HEO0OXOUMO OLEHUTh BO3MOXKHBIE BapMAHTHI, BKIIOYAIOIINE B €0 BO3MOXKHOCTh HapaslieIbHON
BbIPAaOOTKH 3JIEKTPUUECKOM U TETJIOBOM SHEprun (KOreHepaluoHHbIE YCTAHOBKH).

1. Tloctpouths rpaduku TEmjao U 3NEKTPONOTpeOIeHUs. BhIMONHUTE aHanu3 3J€KTpo- U
TeruonoTpedaenus padpuku. JlaHHble mpeacTaBiaeHsl B Tabnunax 1 u 2.

2. IlopmoOpate 1Ba BapuaHTa coOCTaBa TEHEPHUpYIOLIEro oOOpyIOBaHUs, HauOoJee
HOIXOAALINX Ul oOecrieueHus: sHeprocHadxkenus padpuku. O60CHOBATH BEIOPAHHBIE BAPUAHTHI C
yaeToM 3(hPEeKTUBHOCTH SHEPTOCHAOKEHUSI.

3. Omnpenenuth U 000CHOBATh KPUTEPHH CPABHEHUS BAPHAHTOB COCTAaBA T'€HEPUPYIOLIETO
o0opynoBanus. IlpoBecTu cpaBHEHHE BapMAaHTOB COCTaBa T€HEPHUPYIOUIETO OOOPYIOBaHHS I10
NpeUIOKEHHBIM Bamu KpuTepusiM M UCXOJs U3 DHEPreTHUecKor 3(P(PEKTUBHOCTH KaXKAOTO M3
BapHaHTOB.

4. JlomMOMHUTH HOPMAJbHYIO CXEeMy TJaBHOM moHu3uTenbHoM mnoacranmuu (I'TIID),
NPEJICTABICHHYI0O Ha pHUCYHKE, MPHCOCAMHEHHEM BBIODAHHOTO COCTaBa T'€HEPUPYIOLIETO
000pyIOBaHUS.

5. BbIBUTH XapaKkTEpHbIE JIEKTPUUYECKHE PEXUMBI pabOThl (HaOpUKU U BBINOJHUTH HUX
aHaJIN3 NPOBENIS KOMIIBIOTEPHOE MOJIEIMPOBaHUE B MporpaMMHoM komiuiekce PSCAD.

6. OmnpenenuTs 1 000CHOBAThH MEPEUYECHDb JOMOJHUTEIBHBIX PACUETOB U NMPOEKTHBIX padoT,
KOTOpbIe HE0OXOAUMO MPOBECTHU JJIsl BKJIIOUEHHS BRIOPAaHHOTO BapUaHTa COCTaBa T€HEPHUPYIOLIETO
000pyI0BaHUS HA MapaLIETbHYIO paObOTy C BHEITHEH CUCTEMOM IIEKTpOCHAOKEeHUS (haOpUKH.

7. O¢hopMUTH OTUET O MPOAETAHHOM padoTe C MPUIOKEHUEM pa3pabOTaHHBIX MaTEPUATIOB.
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Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

[IpakTrueckoe 3amanrie 1 BBIMOJHSIETCS BOBpEMS MPAaKTUYECKUX 3aHiaThil 1-5. 3anartus 1-4
MOCTPOCHBI TaKUM 00pa3oM, YTOOBI CTYACHT HA 3aHSATHH BBHIMOJIHWI OINpPEACICHHBIA pa3fel
MPaKTUYECKOro 3aganus 1. B Hauane npakTUyecKoro 3aHsATUS CTYACHTaM IMIPEICTaBISIOTCS KpaTKue
TEOPETHUUYECKUE CBEJCHUS M METOJMKH BBIOJIHEHHUS MpakTUYecKod vactu 3amanus 1. Onenka
3agaHuil 1-4 ocylecTBiIsieTcs MyTeM KOHTPOJIS BBIMOTHEHHUS TEKYLIEro pasjelia MPakTHYeCKOro
3akianus 1. Ha msiToM npakTH4ecKoM 3aHSATHU CTYACHTHI BHITTOIHSIOT MPE3EHTAIUIO U 3alTUTY CBOMX
pelIeHUi U MPOUCXOAUT UTOTOBAasI OI[EHKA MPECTABICHHOTO PEIICHHUS.

Kpurepun oneHku:

[IpakTuueckue 3ansaTus 1-4:

2 Gana — CTyJEHT BBIOJHUI TPpeOyeMbIil pa3/ien MPaKTUYeCKOW YacTH MOTHOCTHIO.

1 Gasmt — cTyaeHT He BBIIOIHIII TIOJHOCTBIO Pa3/ieN MPaKTHYECKON YacTH 3aJaHus 1, 0HaKo
MPOJEMOHCTPUPOBAI TIOHUMAHUE METOIMKU BHITIOTHEHUS 3a1aHUS.

0 GamIoB — CTYIAEHT HE BBIMIOJHII TPeOyeMbli paslies MpakTU4YecKoro 3amaHus 1, nmbo
OTCYTCTBOBAJI Ha 3aHITHH.

[IpakTnueckoe 3ansaTue S:

18 6anaoB — CTYACHT MPEACTAaBUI MOTHOE pelleHue mpakTuieckoro 3aganus 1. [loarorosun
MIPE3CHTAIMIO PEIICHUS TPAKTUIECKOTO 3a1aHus | 1 0OPMIIT OTYET MO Pe3yabTaTaM BBITIOJHEHUS
3ajaHus. B oTyere mpoaeMOHCTPHUPOBAaHO TINIyOOKOE MOHHMMAaHHE TEOPETHYECKOro Marepuala,
MOJPOOHO pacHyCaHbl BCE IIArd BBHIMOJHEHHOTO PEUICHHS W aHAIN3 TOJYYEHHBIX pPEe3yJbTaToB.
Pe3ynbTarhl cCONpoOBOXKIAI0TCA MOSICHEHUSIMU B BUJIE CXeM, TpaUKOB U TaOJIHII.

10 6amnoB - CTyACHT MpeaCTaBUIl TIOJIHOE PeIlIeHHe MpakTrudeckoro 3ananus 1. [loarorosun
MPE3CHTALMIO PEUICHHS MPAKTHUECKOTOo 3a1aHus | 1 opopMHI OTUET 1O pe3yNbTaTaM BHITOTHEHHS
3amaHuss. B OTYeTe YacTUYHO OTCYTCTBYET TIIOSICHEHHWE XOJa pelIeHHWs W TIIyOOKO aHaiu3a
MOJTy4YEHHBIX PE3yIbTaTOB.

5 6ammoB — CTyeHT BBITIOJHWI BCE MTyHKTHI MMPAKTHYECKOTO 3a7aHus 1, HO HE MPEICTaBHII
NPE3CHTAIMIO pelleHus], 00 Mpe3eHTalMsl He OTpakaeT BCeW CYTH pEIIeHUs MPAaKTUYECKOro
3amanus 1. B oryere He mpencTaBneHbl rpauKe U CXEMBbI, OMUCHIBAIOIINAE XO/1 PEIICHHUS.

0 GayyoB — CTYACHT HE BBIMOJIHIII IPAKTHUECKOE 3aaHue 1.

7.2.2. IIpakTtnuyeckoe 3aganue 2 (OmpenejieHHe ONTHMAJIBHOIO pacHpeaeeHust
3J1eKTPUYECKOl MOIIHOCTH MeXKIY 3JIEKTPOCTAHUUSMHU 0e3 YCJI0BHS HAJIWYMA I0Tepb
MOIIIHOCTH B CeTH NPH Nepegaye)

OnpenenuTs ONTUMANBHYIO 3arPYy3Ky JBYX TEIJIOBBIX AIeKTprueckux cranuuit: TOC-1 (F)

u TOC-2 (P,), paboTaromux napauieibHO Ha OJMHAKOBOM TOIUIMBE. PacXxoqHbIe XapaKTepUCTUKH
CTAaHIMK HMEIOT crneayommid Bux: B (B)=200+3-F+0,1-B*+0,00133- B’ (w1 TOC-1) u
B,(R,)=200+4-P,+0,075- B> +0,001- B’ (ms TDOC-2). Harpyska, Ha KOTOpyl0 paboTarOT

JJIEKTPUYECKUE CTAHLIMU IIOCTOSIHHA, T.€ HE 3aBUCUT OT U3MEHEHUN MOLIHOCTH CTaHIUH U 3aJlaHa B
Buge P +jO, . Iluranue Harpy3ku OCYIIECTBISETCS MO BO3IYIIHBIM JIMHUSAM 3JIEKTPOIEpPENadu:



JIDII-1 u JIDII-2, ot TOC-1 u TOC-2 coorBercTBeHHO. [loTepn momuoctr B JIDII He yuuThIBaTH
Cxema cetu IpesicTaBlIeHa Ha PUCYHKE.

U1 UZ

S m i e s &

T3C-1 T3C-2

PH+jQH

Pucynok — Cxema pacueTHOl ceTn

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHSA

[IpakTnueckoe 3ajaHue 2 BBINOIHIETCS BOBPEMS IMPAKTUUECKUX 3aHATHH 6-8. 3anstus 6,7
HOCTPOCHBI TaKUM O00pa3oM, YTOOBI CTYJEHT Ha 3aHATUM BBIOJHWI ONPEAEICHHBIA pa3aen
IIPAKTUYECKOro 3aaHus 2. B Hauane npakTUYecKOro 3aHATUS CTYAEHTaM IIPEICTaBISIOTCS KpaTKue
TEOPETUYECKUE CBEICHUS U METOAMKHU BBINOJIHEHHUS IPAKTUYECKOW vacTh 3amaHus 2. OueHka
3aHATHH 6,7 OCYLIECTBIISIETCS IYTEM KOHTPOJISI BBINOJIHEHUS TEKYILIETro pasjeia IMPaKTHUYEeCKOIro
3aknaHus 2. Ha BOCBMOM NpakTHYECKOM 3aHATHUHM CTYIEHTBI BBIMOJHSAIOT IPE3EHTAIMI0 CBOMX
peLIeHNUH U IPOUCXOAUT UTOrOBasl OLIEHKA IIPEICTABIEHHOTO PELIEHMS.

Kpurepun onenkmn:

IIpakTnueckue 3aHsaTHA 6-7:

2 Oaiia — CTyJEHT BBIIIOJIHUI TpeOyeMblil pa3/iesl IPaKTHYECKON 4acTH MOJHOCTHIO.

1 6asm1 — cTyeHT He BBIIOIHUII MOJHOCTBIO Pa3/ieN MPAKTUYECKON YacTH 3aJaHus 2, 0JTHAKO
MPOJEMOHCTPUPOBAII TOHUMAHUE METOJIMKH BBITIOJTHEHUS 3a1aHHUS.

0 GayuIoB — CTYJIEHT HE BBINOJHMII TpeOyeMblid pa3zien MpakTHYeCKoro 3ajaHus 2, Ju0o
OTCYTCTBOBAJI Ha 3aHSITHH.

IIpakTnueckoe 3ansTue 8:

12 6anioB — CTYAEHT MpeACTaBUI MOJHOE pellleHue MpakThueckoro 3aganus 2. [loarorosun
NPE3EHTAIMIO PEIIeHUs IPAKTUYECKOT0 3a4aHus 2 U 0(OPMIII OTUET 10 Pe3yJIbTaTaM BBIOIHEHUS
3ajjaHud. B oTdere NpoJeMOHCTPUPOBAHO TIIyOOKO€ MOHMMAHUE TEOPETHYECKOro MaTepuana,
NOApOOHO pacHHUcaHbl BCE LIard BBHIMOJHEHHOTO PEUICHHS W aHAIW3 TOJIyYEHHBIX pPe3yJbTaToB.
Pe3ynbrathl cCONpOBOXKIaI0TCA MOSICHEHUSIMU B BUJIE CXEM, TPaUKOB U TAOJIHII.

8 OaIoB - CTYJEHT NPEeACTaBMII NOJHOE pellieHre MpakTuyeckoro 3aganus 2. [logrorosui
MPE3EHTALMIO PELICHUS TPAKTUYECKOTO 3aJaHus 2 U 0pOPMHIT OTUET MO Pe3ysIbTaTaM BbIMOIHEHHS
3aJaHus. B oTueTe YacTUYHO OTCYTCTBYET IOSICHEHHE XOJa pelleHHs W TIyOOKO aHaiu3a
MOJIyYEHHBIX PE3yIbTaTOB.

4 Ganna — CTYIEHT BBIIIOJHWI BCE MYHKTHI MPAKTUYECKOTO 3aJaHus 2, HO HE MpPEeJCTaBUII
MPE3CHTALMIO pEelIeHMs], MO0 Npe3eHTalus He OTpakaeT BCEH CYTH pELIeHUs MpPaKTHYECKOTo
3aganus 1. B oruere He mpencTaBaeHsl rpa@UKH U CXEMbl, OMUCHIBAIOIINE X0/ PELICHHUS.

0 6aymIoB — CTY/IEHT HE BBINOJIHWI IPAKTUYECKOE 3alaHuE 2.

7.2.3. Ilpaktuueckoe 3amanve 3 (OmnpeneneHue ONTHMAJBLHOIO pacnpeaejeHust
JJIEKTPUYECKO MOIIHOCTH MEXKIY OJJeKTPOCTAHIUSIMU NPH YCJIOBHM HAJIMYMS TOTEPh
MOIIHOCTH B CeTH NPH nepeaaye)



OnpenenuTh ONTUMAIBHYIO 3arpy3Ky JIBYX TEIUIOBBIX AyekTpuueckux cranmumii: TOC-1 (
B +jO) n TOC-2 (P, + jO,), paboTaronux napauieabHO Ha OAMHAKOBOM ToIulMBe. PacxopaHble

XapaKTEPUCTHKH CTAHLMH UMEIOT Crieayromuii Bux: B, (F)=200+3-F+0,1- B> +0,00133- B’ (11
TOC-1) u B,(P,)=200+4-P,+0,075-B>+0,001-B’ (mms TDOC-2). Harpyska, Ha KOTOPYIO

paboTaroT ANEKTPUUYECKUE CTAHIIMK MOCTOSIHHA, T.€. HE 3aBUCUT OT U3MEHEHUN MOIIHOCTH CTaHLIUN
u 3angaHa B Buae P + O, . I[lutanue Harpy3ku OCYILECTBIISETCS IO BO3AYLIHBIM JIMHUSAM

anekrponepenaun: JIDII-1 u JIDII-2, ot TOC-1 u TOC-2 cooTrBeTCTBEHHO, conpotusienue JIDII-1 -
R,, conporusnenue JIOII-2 - R, . Cxema ceTu npeacTaBiieHa Ha pUCyHKe 1.

U1 U2

IR TS

T3C-1 T3C-2

PH+jQH

Pucynok 1 — Cxema pacueTHoOl ceTu

Kparkoe onucanue u perjiaMeHT BbINOJTHEHUS

[IpakTueckoe 3a1anue 3 BBIMOIHAETCS BOBPEMS IPAKTUYECKUX 3aHATUM 9-11. BeimonHenue
MPaKTUYECKOTO0 33JIaHUS 3 BOZMOXHO TOJIBKO MOCJIE BBIMIOTHEHUS TPAKTUYECKOTO 3a]aHus 2, TaK KaK
pe3yNbTaThl, TOTyYEeHHbIC B MPAKTUUECKOM 33/IaHUU 2 JOJHKHBI ObITh UCIIOJIb30BAHbI MPU aHATN3E
MOJIYYEHHBIX PE3YJIbTATOB MPHU BHITIOJHEHUM MpakThuueckoro 3aganus 3. 3ansatus 9,10 mocTpoeHs
TakUM 00pa3oM, YTOOBI CTYACHT Ha 3aHSATHHU BBHIMOJIHHUI ONPEIEICHHBIN pa3/iel MPaKTHUYEeCKOTo
3ajanus 3. B Havane mpakTUUecKoro 3aHATUS CTYJEHTaM MPEACTABIISIIOTCS KPAaTKUE TEOPETUUECKIE
CBEJICHWS WU METOAMKU BBINOJHEHMS MpPaKTH4YeCKoW yactu 3ananus 3. Onenka 3anstuit 9,10
OCYIIECTBIISIETCS MyTEM KOHTPOJIS BBITOJHEHHS TEKYILETo pasjelia mpakTuyeckoro 3aaanus 3. Ha
OJIMHHA/ILIATOM TPAKTHYECKOM 3aHATHM CTYIAEHThI BBIMNOJHSAIOT MPE3EHTALNI0 CBOMX PEIIECHUN U
MIPOUCXOAUT UTOTOBAS OLICHKA MTPEJICTABICHHOTO PEIICHUSI.

Kputepun onenkmn:

[IpaxkTnueckue 3anarus 9-10:

2 Ganna — CTyJAEHT BBIOJHUI TPeOYEeMBIid pa3jiesl MPaKTHIeCKON YacTH MOTHOCTHIO.

1 Gaymut — CTyZIEHT HEe BBITIOJIHIII TTOJIHOCTBIO pa3/iell MPaKTUYECKON YacTH 3adaHus 3, OJHAKO
MPOJIEMOHCTPUPOBAJI TOHUMAHUE METOANKHU BHITIOJIHEHUS 3aaHUsl.

0 6amIoB — CTYAEHT HE BBIMOJHIII TPEOyeMbIH pasziel MPaKTUYECKOoro 3amaHus 3, nmbo
OTCYTCTBOBAJI HA 3aHITHUH.

[IpakTnueckoe 3ansTue 8:

12 6aniaoB — CTYACHT MpeACTaBUI MOJTHOE pPellieHue MpakTuieckoro 3aganus 3. [logrorosun
MIPE3CHTAINIO PEIICHHS TPAKTUYECKOTO 3aaHus 3 U 0(hOPMIIT OTUET 1O PE3yJIbTaTaM BBIMIOJTHEHUS
3amanusa. B oTueTe MpPOAEMOHCTPUPOBAHO TIyOOKOE MOHUMAHUE TEOPETUYECKOTO MaTepuala,
MOAPOOHO pAaCMHCaHbl BCE ITarv BBITIOJHEHHOTO PEUIEHUS M aHaJu3 TOJYyYCHHBIX PE3YJIbTaTOB.
Pe3ynbpTaThl COMPOBOKAAIOTCS MOSCHEHUSIMH B BHJIE CXeM, TpaUKOB U TaOIHII.

8 0aJTOB - CTYACHT MPEACTABUII MOJHOE PEIICHUE MpakTH4eckoro 3aaanus 3. [ToaroToun
MPE3CHTAIMIO PEUICHUS MPAKTHYECKOTO 33aaHus 3 ¥ 0O()OPMHIT OTUET TIO PE3yJIbTaTaM BHITIOTHEHUS



3aJaHds. B oTueTe 4YacTUYHO OTCYTCTBYET TIOSICHEHHE XOJa pEeIIeHHs W TIIyOOKO aHaiu3a
MOJIYYEHHBIX PE3YILTATOB.

4 Oanya — CTYIEHT BBIIOJHWI BCE IMyHKTHI MPAKTUYECKOTO 3aJaHus 3, HO HE MPEICTaBUII
MPE3CHTAIMIO PEIICHHs], MO0 TpPe3eHTAlUs HE OTpPakaeT BCEH CYTH pPEHICHUS MPAKTHYECKOTO
3ajganus 1. B oryere He mpencTaBieHbl rpaUKu U CXEMbI, OMUCHIBAIOIINE XO/1 PEIICHHUS.

(0 0aJyuI0B — CTYJIEHT HE BBIMOJIHWII IPAKTUYECKOE 3aaHue 3.

7.2.4. Ilpaktnuyeckoe 3ananue 4 (McciaenoBanue MeTOA0B YNpaBjieHUs] BblAaveid
MOIIIHOCTH BETPOYCTAHOBOK B IpOorpaMmMHoM KoMiuiekce PSCAD)

Hcnonb3ys crannaptHeie 6510Kku 6nbimmnoTexku nporpamMmmuoro komriekca PSCAD BbImonHUTh
MOJIETTMPOBAHUE YYacTKa JJIEKTPOIHEPreTHUECKONH CHCTEMbI C BETPOYCTAHOBKaMH. BBITOIHHUTH
CepUI0 pAcyeTOB Ui OIpPENEICHUS BIMSHUS IapaMeTPOB BETPOBOM Harpys3Kku, MapaMeTpoB
BETPOr€HEPATOPOB, BETPOTYPOMH M 3JIEKTPUYECKUX HATrPy30K IOTpPEeOMTENel Ha pPEXMMHBIC
napamMeTpbl AJIEKTPOIHEPreTHYeckoil cucreMbl. OGOpMHUTH M MPOAHATU3UPOBATH TOTYYCHHBIC
PE3YJIBTaThl MOJICTTUPOBAHMUSL.

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHSA

[IpakTnueckoe 3amaHve 4 BBIIOJHSAETCS CTYACHTaMU HENOCPEACTBEHHO BOBpPEMs
npakTuueckux 3aHaTuil 12-13. 3ansatus 12,13 mocTpoeHsl TakuM 00pa3oM, YTOOBI CTYJEHT Ha
3aHSATHM BBIIIOJIHWJ TIOCTaBJICHHOE 3aJaHue. B Haudajne NpakTUUECKOTrO 3aHATUS CTYyJIEHTaM
MIPEJICTABIISIFOTCS KPaTKUE TEOPETUUECKUE CBEJICHUS U METOMKH BBIMOTHEHUS MPAKTUYECKON YacTu
3aganus 4. Ouenka 3auatuid 9,10 ocyiecTBiseTCs MyTeM KOHTPOJIS BHITOJTHEHUS TEKYILEro pa3aenna
MPAKTUYECKOTo 3a1aHus 4.

Kpurepun onenkmn:

6 OamioB — cTyaeHT coOpan mozaens B mporpammHoMm komruiekce PSCAD ompepenun
napaMeTpsbl 3JIEMEHTOB MOJIENN. BBIMOTHUI KOMIUIISAIUIO Mozenu 0e3 omuooK. BeinmoaHun ceputo
DKCIEPUMEHTOB C MOJEIbI0 M MOJYy4YWJ JAHHBIE O BIMSHHM I1apaMETPOB BETPOBON Harpyskw,
[apaMeTpoB BETPOr€HEPAaTOPOB, BETPOTYpPOMH U DJIEKTPUUECKUX HArpy3ok moTpedurteneil Ha
PEKMMHBIE ITapaMETPBI AJIEKTPOIHEPTETUUECKON CUCTEMBI.

5 OamnoB — cTyAeHT cobpan Mozaenb B mporpaMMmHoM komiuiekce PSCAD omnpenenun
napaMeTpsl 3JIEMEHTOB MOjeiH. [Ipyu KOMIMIALNMY MO/AETH BO3HUKINM OIMOKH. BBIMOMHUI cepHio
HKCIEPUMEHTOB C MOJIEIbI0 W TOJYYWJ JIaHHBIE O BJIMSHUM MapaMeTpOB BETPOBOW HArpys3KH,
napaMeTpoB BETPOre€HEpaTOpOB, BETPOTYPOMH U 3JIEKTPUUYECKUX HArpy3oK MoTpeduteneil Ha
peXUMHBIE TapaMeTPbI JIEKTPOIHEPTreTUIECKON CUCTEMBI.

4 OGamna - cTyaeHT cobpan Mojens B mporpamMMmHoM komiuiekce PSCAD ompepemnun
napaMeTpsl 3JIEMEHTOB Mojenu. [Ipyu KoMOmIALUKY MOJIENH BO3HUKIIM OIIMOKHU. BeimonHui He Bce
CEpHUH DKCIIEPUMEHTOB C MOJEJBIO M MOJY4YWI HE BCE JAaHHBIE O BIUSHUU MapaMETPOB BETPOBOM
Harpy3Ku, mapaMeTpoB BETPOT€HEPATOPOB, BETPOTYPOUH U AJIEKTPUUECKUX Harpy3oK morpeduTreneit
Ha pPEeXUMHBIE TapaMEeTPbI JJIEKTPOIHEPTETUIECKOU CUCTEMBI.

3 Oamnma - CcTymeHT coOpan Mozenb B mporpammHoM kKomiuiekce PSCAD ompenenun
napamMeTpsl 3JIEMEHTOB Mozenu. [Ipy KOMOWISIMM MOJENM BO3HMKIM OHIMOKW. BwimomHu
UCHpaBiieHus: omuOoK Moaenu. YactuuHo mpoBen TpeOyemble Cepur HSKCIEPUMEHTOB U
IPOIEMOHCTPUPOBAJ MIOHUMAHUE JIOMYIEHHBIX OLIHOOK.

2 Oamnma - CTyIeHT coOpan Mojaens B mporpamMmMHoM komruiekce PSCAD ompenenvn
napamMeTpbl 3JIEMEHTOB Mozenu. I[Ipy KOMOMISIMM MOJENM BO3HMKIM OHIMOKW. BwimomHu
ucnpaieHus omnbok Mmoaenu. He ycrien nmpoBectu TpedyemMble cepuu 3KCIIEPUMEHTOB.

1 Gani - cryneHT cobpat Mojiesb B iporpaMMHoM koMiuiekce PSCAD orpenenni mapameTpbl
3JIeMEHTOB Mojend. [Ipy KOMIUISIUU MOJEeNu BO3HUKIM OIMMOKU. 3A BpeMs MPaKTHUECKOTO
3aHATHUS HE CMOT' UCIIPABUTH JIOMYIEHHbIE OIIMOKU IpU cOOpKE MOJIEIH.

0 6anyIoB — CTYACHT HE BBIMOJIHIII 3aJaHie, TM00 OTCYTCTBOBAJ HA 3aHATHU.



7.2.5. IIpakTnyeckoe 3aJaHue 5 (MccaenoBanue padoThI y4yacTka
JJIeKTPOIHEPreTHYecKOl CHUCTeMbl ¢  (POTOIEKTPHMYECKHMMH  JJIeKTPOCTAHUMAMHM B
nporpaMmmMHomM komiuiekce PSCAD)

Hcnonp3ys cranaapTHbIe 0JI0KH OMOIMOTEKH 2JIEMEHTOB MporpaMMHOro komiuiekca PSCAD
BBIOJIHUTh ~ MCCJIEJOBaHWE  pabOThl  y4acTKa  IEKTPOIHEPIeTUUECKOM  CHUCTEMBI  C
(OTO3IEKTPUIECKUMH IEKTPOCTAHIMSIMUA IIPU HCTIOJIb30BAHUH PA3IUYHBIX 3JIEMEHTOB YIIPaBIICHUS
BbIJIaBA€MOI MOILHOCTBIO.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

IIpakTnyeckoe 3amaHue S5 BBIIOJHSAETCA CTYAEHTAMH HENOCPEACTBEHHO BOBpEMSI
NPaKTUYECKOro 3aHATUsA 14. 3aHATHE MOCTPOEHO TaKMM O0pa3oM, YTOOBI CTYIEHT Ha 3aHITUU
BBINOJIHWII TTIOCTABJICHHOE 33/laHue. B Hauane npakTHUecKoro 3aHATHS CTYAEHTaM MPeACTaBII0TCSA
KpaTKUE TEOPETHYECKHE CBEIACHMSI M METOJMKH BBIIIOJIHEHUS NPAKTUYECKOM 4YacTu 3aJaHus 5.
OreHKa OCYILECTBIIAETCS ITyTeM KOHTPOJIS BBIIIOJHEHUS TEKYILEro pa3/iesia NpakTHYECKOro 3a1aHus
5.

Kputepuu onenkmu:

6 OamioB — cTyaeHT coOpan mozaens B mporpammHoM Komiuiekce PSCAD omnpepenun
napaMeTpsl JIEMEHTOB MOJICIIH. BBIMOTHII KOMITAIISINIO MO 0e3 omuOoK. BImoTHII cepuio
SKCIIEPUMEHTOB C MOJEJIbI0 U TONY4YWJI JaHHBIE O pexuMax paboThl (HOTOINEKTPUUECKUX
IEKTPOCTAHIIUN C Pa3IMIHBIMU AITOPUTMAMH YIIPABICHUS BBIIABAEMON MOITHOCTHIO.

5 GamnoB — CTyIeHT coOpan Mojaenb B mporpammHoM komiuiekce PSCAD ompenenwn
mapaMeTpsl JIEMEHTOB MOACIH. [Ipyu KOMIMIAINY MOJICITH BO3HUKIIM ONTUOKHU. BBIMOIHUI Cepurio
SKCIIEPUMEHTOB C MOJEJIbI0 U TONY4YWJ JaHHBIE O pexuMax paboThl (HOTOITEKTPUUECKUX
IEKTPOCTAHINMN C PA3IMIHBIMU AITOPUTMAMHY YIIPABIICHUS BbIIaBAEMON MOITHOCTBIO.

4 Oamra - CTyOeHT coOpan mojenb B mporpammHoM komiuiekce PSCAD ompenenun
mapaMeTpsl JIEMEHTOB MojAeNd. [Ipy KOMIMIIAINY MOJIEIH BO3HUKIIM OIMTMOKHU. BBITTOIHIIT HE BCe
CEepUM DKCIEPUMEHTOB C MOJETbI0 M TOJIYYHJI HE BCe JaHHbIe O peXumax paboTsl
(OTOTEKTPUICCKUX DJICKTPOCTAHIIMA C Pa3IMYHBIMH AJTOPUTMAMH YIPABICHUS BbIIaBaeMOI
MOIITHOCTBIO.

3 Oamnma - CTyaeHT coOpan Mozenb B mporpammHoMm komiuiekce PSCAD ompenenun
napaMeTpbl AJIEMEHTOB Mojenu. [Ipy KOMIMIASIUU MOJENM BO3HUKIM OIIMOKH. BrimomHun
UCTIIPABIICHUSI OMMMOOK Mojaenu. YacTHuHO TmpoBesl TpeOyemble CEepUd OIKCIEPHUMEHTOB U
MPOJIEMOHCTPHUPOBAI TOHUMAHUE JOMYIIEHHBIX OLTHOOK.

2 Oamnma - CTyIeHT coOpan Mojaenb B mnporpamMmmHoM komruiekce PSCAD ompenenwn
nmapaMeTpbl AJIEeMEHTOB Mojenu. [Ipy KOMIUISIUM MOJENM BO3HHUKIM OIIMOKU. BemomHun
ucrpasieHus omubok Mozaenu. He ycren npoBecT TpeOyeMble CepruH SKCIIEPHUMEHTOB.

1 6am - ctyneHT cobpai Mojens B mporpammHoM Komruiekce PSCAD omnpenenit mapameTpsl
DJIEMEHTOB MOJENH. [Ipr KOMITMJISIIMM MOJIEIM BO3HUKIIM OIMMOKH. 3A BpeMs MPaKTHYECKOTO
3aHSITHSI HE CMOT MCTIPaBUTH JOMYIIEHHBIC OMUOKU IPU COOPKE MOJICITH.

0 6anyIoB — CTYACHT HE BBIMOJIHIII 33JaHUE, TUO0 OTCYTCTBOBAJI HA 3aHSTUU.

7.2.6. IlpakTuyeckoe 3ananue 6 (MoaeJupoBaHHe YCTPOWCTB peJIe{HOM 3alUThI B
ceTsIX ¢ pacnpeaejeHHON reHepanueii B nporpaMmMHom komiuiekce PSCAD)

Wcnonb3ys crangapTHble 610kM OMOIMOTEKH 3JIEMEHTOB ITporpaMMHoro komiiekca PSCAD
BBINIOJIHUTh MOJIETUPOBaHHE pabOTHl YCTPOMCTB PEJIEHHOM 3aIIUThl B CETAX C pacHpeleseHHON
reHepanuei B nporpammHoM kKomiuiekce PSCAD ucnonb3yst MOJENN y4acTKOB CETEH, CO3/IaHHbBIE
IIPY BBINIOJIHEHUM NPAKTUYECKUX 3aaHuil 4 u 5.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

IIpakTnyeckoe 3amaHue 6 BBINOJHSETCA CTYAEHTAMH HEMOCPEACTBEHHO BOBpEMSI
NpaKTUYeCKHX 3aHsATHH 15, 16. Ha 3ansaTuu 15 cTyaeHTsl, HCNOIB3Ys CTaHAapTHBIE OJ0KH YCTPOMCTB
peneiHol 3amuThl U3 OUOIMOTEKH 3JIEMEHTOB TporpamMmHoro komruiekca PSCAD BbIONHSIOT



HCCIIEIOBAHUE AJITOPUTMOB JCHCTBUSL PEICHHOW 3alIUTHI JUISl YYacTKa 3JIEKTPOIHEPTreTHUECKON
CUCTEMBI C BETPOYCTaHOBKAMH MCIOJIb3YsI CBOKO MOJIEJb C ITpaKkTUueckoro 3anHaTus 4. Ha sansatuu 16
CTYZAEHTBI, UCIIOJIb3Yys CTAaHAAPTHBIE OJOKHU YCTPOMCTB pesieHOMN 3alUThl U3 OMOIMOTEKH JIEMEHTOB
nporpaMMHoro kommiaekca PSCAD BbINOJHSIOT UCCIIEOBAHUE ITOPUTMOB JEHCTBUS peleHHON
3alIUThl JUIS y4acTKa 3JIEKTPOIHEPreTHUYECKONH CHCTeMBbl C (POTOINEKTPUUYECKUMHU YCTAHOBKAMHU
UCTIOJB3Ys CBOIO MOJIEIb C MPAKTHUECKOTO 3aHATH 5. 3anatus 15 u 16 mocTpoeHsl Takum 006pa3om,
YTOOBI CTYJCHT Ha 3aHATUH BBIIOJIHUI [TOCTABICHHOE 3a7jaHue. B Hadane npakTH4ecKoro 3aHsTus
CTYJIEHTaM TPEJCTABIISIOTCS KpaTKUE TEOPETUUYECKHE CBEAECHUS M METOAUKU BbIIOJHEHUS
IPAaKTUYECKOM YacTH 3agaHus 6. OLeHKa OCYIIECTBISIETCS IIyTEM KOHTPOJIS BBIITOJIHEHHSI TEKYILLET0
paszzeiia IpakTUYeCKoro 3aJaHus 6.

Kpurepun onenkmn:

6 OalmoB — CTyAeHT cobOpan Mozaenb B mporpaMMHoM komiuiekce PSCAD omnpenenmn
napamMeTpsl 3JIEMEHTOB MOJIETH. BBIMOIHMI KOMITMIISIAIO MOZend 0e3 omuOoK. BeImonHua ceputo
9KCIIEPUMEHTOB C MO/JIENIBIO U MOJIYYUJI IaHHbIE O CpabaThIBAHUU YCTPONUCTB PEICHON 3aIUTHI.

5 OamioB — cTyaeHT coOpai Mozaens B mporpammHoM komruiekce PSCAD ompepenwn
napaMeTpsl JIEMEHTOB MoAenu. [Ipu KOMOMIALKMK MO BO3HUKIIM OMIMOKU. BeImonHun ceputo
HKCIIEPUMEHTOB C MOJIEJIBIO U MOJIYUMI JaHHBIE O B CpAOAThIBAHUU YCTPONCTB PEICHHON 3alUThI.

4 Oamra - CTyOeHT coOpan mojenb B mporpammHoM komiiekce PSCAD ompenenuin
napamMeTpsl JIEMEHTOB MOJeH. [Ipyn KOMIWIAIINY MOJAETH BO3HUKIM OMHMOKH. BhImomHII HE Bce
CEpUU IKCIIEPUMEHTOB C MOJIEJBIO U MOJIYYMJI HE BCE JJaHHBIE O CpadaThIBaHUU YCTPONCTB peeiHON
3aILUTHI.

3 Oamma - cryaeHT cobpan mozenb B mporpaMMmHoM Komiuiekce PSCAD ompenenun
napaMerTpbl JIEMEHTOB Mojenu. [Ipy KOMIMISIUM MOJENM BO3HUKIM OLIMOKU. BeimonHun
UCIpaBlieHUs OWMOOK Mozaenu. YacTuuHo mpoBen TpeOyemble Cepurd HIKCIEPUMEHTOB U
IPOJIEMOHCTPUPOBAJI TOHUMAHUE JOMYIIEHHBIX OLINOOK.

2 Oamna - CTyAeHT cobpan Mojnens B mporpaMMmHoM komiuiekce PSCAD  ompepemnun
napaMerpbl JIEMEHTOB Mojenu. [Ipy KoMmuUasuuu MoOJend BO3HUKIM OIIMOKU. BeimonHun
ucnpanieHus ook Mozenu. He ycren npoBect TpeOyeMble Cepuu SKCIIEPUMEHTOB.

1 6ain - ctyneHt codpait Mmojiess B mporpaMmHoM Komiiekce PSCAD omnpenenui napameTpsl
3JIEMEHTOB Mojenu. Ilpn KOMOMIAIMM MOAETH BO3HMKIM OLIMOKHU. 3a BpeMsl NPaKTUYECKOTO
3aHTHSI HE CMOT UCIPABUTH JOMYILEHHbIE OIINOKU IPU COOPKE MOJIEIH.

0 6ayIoB — CTY/IEHT HE BBINOJIHWI 33JJaHKE, INOO OTCYTCTBOBAJ Ha 3aHITHU.

7.2.7. IIpakTnyeckoe 3ananue 7 (Ilpumenenne BbICOKOYPpOBHEBOrO s3bika Python nis
aHa/IM32a Pe3yJIbTAaTOB MOAEIMPOBAHUA)

BbINOMHUTE aHANINM3 MOMyYEHHBIX NIPU BHIMOJIHEHUH MPAKTUYECKOTO 3aJaHus 6 pe3ylbTaToB
MOJIETUPOBAHUS JICCTBHUS YCTPOWCTB PEJCHHON 3alllMThl HMCHOJIb3YS BBICOKOYPOBHEBBIN SI3BIK
IporpaMMUpOBaHus o01ero Ha3Hadenus Python.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

[IpakTrueckoe 3agaHue 7 BBINOJIHAETCS Ha IMOCIEIHEM MpPaKTUYECKOM 3aHsatuu 17. [ns
BBITNIOJTHEHUS MIPAKTUYECKOTO 3a/laHusl 7, CTYJEHT JIOJKEH BBIOJIHUTH MIPAKTUYECKOE 3aaHue 6 1
UMETh HabOp JaHHBIX C pe3ylbTaTaMU MOJEIUPOBAHMS JEHCTBHS YCTPOMCTB peNeiHHON 3allUThI.
3aHsATHE TOCTPOEHBI TAKMM 00pa30M, YTOOBI CTYACHT Ha 3aHATHH BHIIIOJIHHII IOCTaBIEHHOE 33 JaHHeE.
B Havane mpakTHYeCKOro 3aHATUS CTYI€HTaM IIPEACTABIISIFOTCS KPATKHE TEOPETUUECKUE CBEICHUS U
METOJMKH BBITIOJTHEHMSI TPAKTUYECKON YacTh 3a1aHus 7. OlleHKa OCYIECTBIISIETCS TyTEM KOHTPOJISA
BBIIIOJIHEHM S TEKYILETO pa3/iesia IPaKTUYECKOro 3a1aHus 7.

Kpurepumn oneHku:



10 GayioB — CTYAGHT COCTAaBWJI IPOrpaMMmy JUIsl aHaJIM3a TOJYYEHHBIX pe3ynbTaToB. C
MIOMOIIBIO TPOTPAMMBI ITPOBEIT AHAIU3 PE3YIHTATOB CPa0ATHIBAHUS YCTPOMCTB PEICHHOMN 3alUThl U
ABTOMAaTHUKH.

7 GamnoB — CTYAEHT COCTABWJI MPOrpaMmy JUJIsl aHajdu3a MOJYyYEHHBIX pe3yiabTaToB. [Ipu
KOMIWISILIMA OTAENBHBIX OJIOKOB MpOorpaMMbl BO3HUKIU omuOKu. [locne ucnpapneHus ommbok
MIPOBEJ AaHATIU3 PE3yAbTATOB CpabaThIBAHMS YCTPOUCTB PEICHHON 3alUThl 1 aBTOMATHKHU.

4 Qamna - CTyIEHT COCTaBWJ MpOrpaMMmy Jjisi aHalld3a IOJy4eHHBIX pe3yibTatoB. Ilpu
KOMIWISIIIAA OTACIBHBIX OJIOKOB MPOTrpaMMbl BO3HUKIW OmuOKU. [Tocne ucnpaBieHus ommuOok
IIPOBEJI AaHAJIU3 HE BCEX PE3yJIbTaTOB CpabaThIBaHUS YCTPONCTB peeHON 3alIUThl 1 aBTOMATHKU.

2 famma - CTYIEHT COCTaBWJI MPOTpaMMy IS aHAJIM3a IMOJYYCHHBIX pe3ynabTaTtoB. Ilpu
KOMIWISILIMA OTAENBHBIX OJIOKOB MporpaMMbl BO3HUKIU omuOKu. [locne ucnpapneHus ommbok
MpOBET 3a BPEeMs 3aHITHS HE YCIEN MPOBECTH aHAIU3 PE3yabTaTOB cpabaThIBaHUS YCTPONCTB
peNeHON 3aMThl C TOMOILIBIO COCTABJIEHHON TPOrPAMMBIL.

0 GayIoB — CTYJIEHT HE BBITIOJIHWII 33JIlaHue, TUO0 OTCYTCTBOBAJ Ha 3aHATHUH.



7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS

AUCHUILINHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 3
Ne
u/n Bonpocs! k 3k3amMeHy
1. | IloHsATHE MHTEIUIEKTYaIbHBIX JIEKTPOIHEPTETHUECKUX CHCTEM.
2. | Otnuyne TpaJUIMOHHBIX YJIEKTPOIHEPTETHUECKUX CHCTEM OT MHTEIICKTYAJIbHBIX.
3. | YcnoBus u nepcrneKTUBBI BHEPEHUS HHTEIIEKTYalbHBIX TEXHOJIOTUN B yIIPaBJICHHE
PEXKUMAMHU AIEKTPOIHEPTETUUECKUX CUCTEM.
4. | Yrpo3sl BHEIpEHUs] MHTEIUIEKTYalbHbBIX TEXHOJOTHH B 2JIEKTPOIHEPTETUUECKUE CUCTEMBI.
5. | Dransl pa3BUTHSI HHTEIUICKTYAIBHBIX TEXHOJIOTHIA B DJICKTPOIHEPTETHKE.
6. | CtpykTypa TUIIOBOM ITU(POBOM IIEKTPUUECKON MOJICTAHIIHNH.
7. | CTpykTypa ynpaBieHus pexxumamu padbotsl SmartGrid.
8. | IlonsiTHe, CTPYKTypa M OTJIMYHUTENbHBIC XapakTepucTuki MicroGrid.
9. | Meronp! ynpaBlieHUs ONTUMAIbHON BbIIaY€il MOITHOCTH B UHTEIUICKTYaTbHBIX
AJIEKTPOIHEPIE€TUYECKUX CUCTEMAX.
10. | AIropuT™MBI OTCIEKHMBAHUS TOYKH MaKCUMAaJIbHOM MOIIIHOCTH JJIsl BETPOYCTaHOBOK.
11. | ATropuTMBI OTCIIEKUBAHUS TOYKH MAaKCUMAIIbHOW MOITHOCTH 11 (DOTORIIEKTPUIECKIX
yYCTaHOBOK.
12. | OcoGeHHOCTH TEXHOJIOTHH ITOCTPOSHHSI PacTIpeIeIUTENbHBIX CETEH B IPUCYTCTBUU
00BEKTOB paclpeIe]ICHHON TeHepallHH.
13. | AMropuT™MbI ONTUMAIBHOTO paclpeieIeHUs JIEKTPUIECKON MOIIHOCTH MEXKAY
AIIEKTPHUYECKUMH CTAHIIASIMHU.
14. | OcHOBHBIE BUBI pEIEHHON 3aIUTHI CUCTEM PAaCHpEeeNeHHs NEKTPHUUECKON YHEPTUU B
MIPUCYTCTBUHU OOBEKTOB paclpeieIEeHHON reHepaltu.
15. | BnusiHue 00BbEKTOB pacnpeieIeHHOM reHepaluy Ha yCTaHOBUBILIUECS PEKUMBI PaOOTHI
ANEKTPOIHEPIETUYECKUX CUCTEM.
16. | BnusiHue 00BbEKTOB pactpeieIeHHOM reHepaluy Ha aBapuiHbIe PeXKUMBI paOOThI
ANEKTPOIHEPIETUYECKUX CUCTEM.
17. | Metoap! noajiepaHus U peryaupoBanust yactoTsl B MicroGrid.
18. | [Tonsitne BupryanbHas snmekTpoctaniius. OCHOBHbIE 0COOEHHOCTH, MEPCIIEKTUBEI
WCTIOJIb30BAHUS M TEXHOJOTHH.
19. | [loHATHE BUPTYAIIbHOW WHEPITUH U €€ CBSA3b C BUPTYAIbHBIMHU JICKTPOCTAHITHSIMH.
20. | OcobeHHOCTH, XapaKTEPUCTUKU U Ha3HaYeHHe mpoTokoia nepeaaun ganHbix GOOSE.
21. | OcoGeHHOCTH UCTIOIb30BAaHUS, HA3HAYEHUE U XaPAKTEPUCTUKH SV MOTOKOB B IU(PPOBBIX
MIOJICTAHIIUSX.
22. | XapakTepucTHKa 00bEKTOB paclpe/ie]IeHHON reHepalny.
23. | AIropuT™Mbl yIpaBi€HHs BETPOYCTaHOBKAMHU.
24. | AnropuT™msbl yrnpanieHus: (OTOIEKTPUUECKUMHU YCTAHOBKAMHU.
25. | AITOpUTMBI YTIpaBJICHUS Ta30TYPOMHHBIMH M Ta30MOPITHEBBIMU YCTAHOBKAMH.
26. | LndpoBbie MpOTOKOIIHI TIEpeAadl TaHHBIX B MHTEIUIEKTYaIbHBIX AIEKTPOIHEPT € THICCKUX
CUCTEMaX.
27. | OcoGeHHOCTH AITOPUTMOB (DYHKIIMOHUPOBAHUS YCTPOUCTB pesneitHon 3amuThl SmartGrid.
28. | [IpumeneHne HakonuTenel 3Hepruu B cuctemax MicroGrid.
29. | PerynmupoBanue Hanpspkenus B SmartGrid.
30. | PerynupoBanue yactotsl B SmartGrid.
31. | FapMonnyeckue nckaxeHus B cucremMax MicroGrid.




Bomnpocekl Kk 3xk3aMeny

n/n

32. | YopaBieHue peakTHBHON MOIIHOCTBIO B cucteMax MicroGrid.

33. | YopasieHue nepeTokaMu akTHBHOW MOIITHOCTH B cuctemax MicroGrid.

34. | OcHoBHbIe MexayHapoaHble ctanaapTsl IEEE oTHOCsMECS K HHTEIEKTyalbHBIM
TEXHOJIOTHUSIM B DJIEKTPOIHEPreTHKE.

35. | OcHOBHBIE MEKAYHAPOIHBIE CTAHAAPTHI IO KNOEPOE30MaCHOCTH B OTHOILLICHUU YIPO3
CBSI3aHHBIX C UHTEIJICKTYaJIbHBIMU CUCTEMAaMHU 3JIEKTPOCHAOKEHUSI.

36. | CranmapTbl OECIPOBOAHOM Mepeaun JaHHBIX B HHTEIUICKTYaIbHBIX
ANEKTPOIHEPIeTUYECKUX CUCTEMAX.

37. | AHanu3 JaHHBIX 110 OTKJIOHEHUIO HAPSHKEHUM B 3JIEKTPOIHEPIeTUYECKON CUCTEME C
ucnonb3oBanueM Python.

38. | I'paduueckoe oToOpakeHrne pe3yabTaTOB aHAIN3a IaHHBIX ()YHKIIMOHUPOBAHUS
MHTEJJIEKTYAJIbHBIX AJIEKTPOIHEPTIeTUUECKUX CUCTEM.

39. | AHanu3 JaHHBIX 110 KOJIEOAHMSIM YaCTOTHI B CETH C HcIonb3oBaHueM Python.

40. | Ilogxoapl K MOAETUPOBAHUIO COOCTBEHHBIX HICTOYHUKOB I'€HEPALIUU B IPOIPaMMHOM
komiuiekce PSCAD.

41. | [oxxoapl K MOJECTUPOBAHHUIO YCTAHOBUBIIETOCS PeKUMa paboThI ydacTKa
3JIEKTPOIHEPreTUUECKON cucTeMbl B TporpaMMHoM KoMiuiekce PSCAD.

42. | [loxxoasl K MOJACTUPOBAHHUIO aBAPUUHBIX PEKUMOB pabOTHI ydacTKa
3JIEKTPOIHEPreTUUECKON cucTeMbl B porpaMMHoM KoMiuiekce PSCAD.

43. | dyHKIHOHAIBHBIC CBOMCTBA YHEPTOCUCTEMBI Ha 0asze Koumenmu SmartGrid.

44. | Cratudeckre KOMIIEHCATOPBI PEaKTUBHOM MomHOCTH B SmartGrid.

45. | YerpoiicTBa Mpoa0JIbHOM KOMIIEHCAIIUU PEAKTUBHON MOITHOCTH C TUPUCTOPHBIM
YIPaBJIECHUEM.

46. | AnanTuBHBIE YCTPOICTBA PENEHHON 3aIMTHI PACIPEIEIUTEIbHBIX CETEH.

47. | YcrpoiicTBa MOHUTOPHHTA PEKUMOB paOOThI AJIEMEHTOB 3JIEKTPOIHEPreTUYECKUX CUCTEM.

48. | CTpykTypHas cxema ynpaBieHUs] 00bEKTOM paclpe/ieIeHHON IreHepaluy.

49. | CtpykTypa yrpaBjeHUsI HHTEIUICKTYAIbHON AJIEKTPOIHEPTE€TUUECKOM CUCTEMOM.

50. | OcHoBHbIe nonoxkeHust MmexxayHapoaaoro crangaapra IEEE 1547-2003 nns coenuHeHust
pacrpeesIEHHbIX PECYPCOB C 3JIEKTPOIHEPIETUYECKUMH CUCTEMAMHU

51. | OcuoBHbIe nonoxkeHust MmexayHapoanoro crangapta IEEE 1675-2008 s Broadband nazg
Power Line Hardware

52. | OcHoBHbIe noNoxkeHust MexayHapoaaoro crangapta IEEE 1686-2007 s moacranuumii
MHTEJUIEKTYaJIbHBIX 21eKTpOHHBIX ycTpoicTB (CBY) Bo3moxuoctu Cyber Security

53. | OcHoBHBIE NosIOKEeHUS MexayHapoaHoro ctanaapta IEEE 1815-2010 crangapt ans
ANEeKTpodHepreTuyeckux cucteM cpsizu-Distributed Network Protocol (DNP3)

54. | OcHoBHBIE TOJIO)KEHUS MekTyHapoaHoro ctanaapta IEEE 61850.

55. | MuKponpoieccopHble YCTPOUCTBA JUIsl YIIPABICHUS peKUMOM padOoThl pacipeaeaIuTeIbHON
CETH.

56. | [IpuMeHeHNE arOPUTMOB HEUETKOM JIOTHKH JIJIsl YIIPaBJIEHUS peKUMaMH paboThI
pacnpeeuTeIbHON CETH.

57. | CpaBHUTENBbHBIN aHAIN3 HU(POBBIX MOACTAHIUHN C TPAJAUIIMOHHBIMHU.

58. | IIpuHIIMIBI aKKYMYJIMPOBAHUSI SHEPTHH C MCIIOJIb30BaHHEM YHEPIeTHUYECKUX OOBEKTOB

59. | Ucnonp30BaHue TEXHOJIOTUH MOHUTOPHHTA JJIS 3AIUTHl MHTEIUIEKTYaIbHbIX
NEKTPOIHEPTETUUECKUX CUCTEM.

60. | CxeMbl BbIJJa4l MOIIIHOCTH OOBEKTOB paclpeieIeHHON reHepaluu.

7.3.2. Kputepuu ¥ HOPMbI OlIEHKH




dopma

MPOBe/IeHHs
Cemectp POBel . Kpurtepuu u HOpMbI OLIEHKH
NPOMEKYTOYHOM
aTTecTAlUU
OKk3aMeH CTyleHT NpoAEMOHCTPUPOBAI

«OTJIHUYIHO»

BBICOKYIO CTEIICHb OCBOCHHS
Marepuaia kypca. OTBeThl Ha
BOIIPOCHI MTOJTHOCTBIO OTPAXKAIOT
CYTh BOIIPOCa, TOCTPOCHUE
OTBETOB M BHIBOJIOB JIOTHYHOE.
CTyzeHT 1EMOHCTPUPYET
HOHUMAaHHUE CYTH BOTIpOCa U
JNEMOHCTPUPYET U3yueHHE
JONOJTHUTEIILHOM JIUTEpaTyphl 10

«XOopouo»

CTyIeHT npoAeMOHCTPUPOBAT
BBICOKYIO CTEIIEHb OCBOCHUS
MmaTepuaina kypca. OTBEeTHI Ha
BOIPOCHI TOJIHOCTHIO OTPAKAIOT
CyTb BOIIPOCA, IOCTPOCHHE
OTBETOB M BBIBOJIOB JIOTUYHOE.

«YZOBJIETBOPUTEIILHO

CTyIeHT IpoAEMOHCTPUPOBAI
4aCTUYHOE 3HAaHUE MaTepuana
Kypca, T.€ IMOJHOCThIO OTBETHII
TOJIBKO Ha OJMH BOIPOC UJIN
OTBETHB Ha JIBa BOIIPOCA HE
MIPOJIEMOHCTPHUPOBAI INTYOOKHX
3HAaHUH MaTEpUaJIoB Kypca.

«HCYOOBJICTBOPUTCIBHO»

CTyzeHT nIpoAEeMOHCTPUPOBAI HE
3HaHUe MaTepHalloB Kypca, T.€. He
chopmynupoBas OTBETHI HU Ha
OJIMH BOIIPOC U3 OuMIIeTa.




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBo B
HAY4YHOMH

Ne nocooue, yueoHo-
w/ ABTOpPBI, COCTABUTEJIH 3arsiaBue (3aroJiI0BOK) MeToHIecKoe mocobHe, I'op n3nanus ondauorexe /
HaumenoBanue
NMPAKTHKYM, JIP.) 3EC
1. Macrenanenko M.A., MonenupoBaHuE B JJIEKTPOIHEPTETUKE. Y4eOHoe nmocodue 2018 9bC
Bopotaukos U.H., «IPRBooks»
[[Tapunos U.K., AHukyeB
C.B.
2. Jlrobuenko B.A., Ponpirnna | [lpuMeHeHne MaTEMaTHYECKOTO Y4yebHoe mocodue 2018 9BbC
C.B. MOJICIMPOBAHUS B 3a7a4ax «IPRBooks»
AIIEKTPOIHEPTETUKH
3. Kycko A., Tomricon M. Cetu snekTpocHaOxeHus. MeTo bl u YueOHuk 2017 9bC
cpencTBa o0ecrieueHns KayecTBa SHEPTuu «IPRBooks»
4. VYnanos C.H. BozoOHoBnsieMas sHepreTuka. YuebHoe nmocobue 2016 9bC
«IPRBooks»
5. Amuxmun B.H., 'urman BBenecHue B MaTeMaTHUeCKOE VYuebHoe mocodue 2016 9bC
M.b., Kennep 1.0, MOJIETUPOBAaHUE «IPRBooks»

Haiimapxk O.b., Cton6oB
B.1O., Tpycos I1.B., ®pux
ILT.




8.2. lonostHuTEILHAS JIATEPATypPa

Tun (yuyeOHNK, yueOHOe

KoaunuecTBo B
HAY4YHOMH

Ne nocooue, yueoHo-
ABTOpBI, COCTABHUTE/IH 3arsnaBue (3aroJ10BOK) I'on u3nanms oudamnorexe /
n/n MeToauYecKoe mocoomue,
HanmenoBanme
NMPAKTHUKYM, JIP.) 3EC
1. Jlrobuenko B.A., Ponpirnna | [lpuMeHeHHE MaTEMaTHYECKOTO Y4yebHoe mocodue 2018 9BbC
C.B. MOJICIUPOBAHUS B 3a7a4ax «IPRBooks»
AIIEKTPOIHEPTETUKH
2. [TsatacBa A.B., Paesuu K.B. | HTennexTyaabHble CUCTEMBI U VY4eOHoe nocobue 2018 9BbC
TEXHOJIOTHUH. «IPRBooks»
3. MuTtpocdanosr C.B., MopenupoBaHue B AJIEKTPOIHEPTETHUKE. YuebHoe nocodue 2015 OBbC
CemenoBa JI.A «IPRBooks»
4. Jlykytun b.B., MypasneB CucreMbl 3JeKTPOCHAOKEHUS C BETPOBBIMU VYuebHoe nocobue 2015 9bC
N.0., Ilnotnukos N.A. Y COJTHEYHBIMU 3JIEKTPOCTAHIUSIMH. «IPRBooks»
5. Ceipenkuii I'.A. MonenupoBanue cucreM. Hacts 2. YuebHoe nocobue 2010 OBC
HHTEmeKTyaIbHbIE CHCTEMBI «IPRBooks»




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
cucTeM

— Web of Science [DnexTpoHHBIH pecypc] : MyJIbTHAMCUUILIMHApPHAS pedepaTuBHas Oa3a
nmanHbix. — Philadelphia: Clarivate Analitics, 2016. — Pexxum noctyma : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — S3. pyc.,aHru.;

— Scopus [DnekTpoHHBIN pecypc] : pedeparuBHas 6a3a qanabiX. — Netherlands: Elsevier, 2004.
— Pexxum nocryma : scopus.com. — 3ard. ¢ 3kpaHa. — f13. pyc., aHriL.;

— Elibrary [Onexrponnsiii pecypc| : HayuHas syeKTpoHHas Ombnmoreka. — Mocksa : HOB,
2000. — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHriL.;

— Springer Link [Dnekrponnslii pecypc] : [6a3za nanubix |.— Switzerland: SpringerNature, 1842.
— Pexxum nocryna : link.springer.com. — 3ari. ¢ skpana. — f3. aHri.;

— Science Direct [DneKTpOHHBIN pecypc]| : KOJUICKIHS JICKTPOHHBIX KHHUT H3JaTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3kpaHa. —
SI3. aATN.;

— Cambridge university press [DIeKTpOHHBIH pecypc] : )KypHaibl uzaatenbcra. — Cambridge:
Cambridge university press, 2018 . — Pexxum nocrtyma : cambridge.org. — 3ari. ¢ skpana. — $13. aHrL;

— NEICON [DnekTpoHHbI pecypc] : a1eKTpoHHas HHPOpMAIUs : apXUB HAYYHBIX JKYPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., anr.

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanvenosanue IO PexBu3UTHI zlorosi)pa
n/n (naTa, HOMep, CPOK JAeHCTBUS)
1 | Windows Horosop Ne 690 ot 19.05.2015, cpok

JeiicTBUsL — 6ECCPOUHO

2 | Office Standard Horosop Ne 690 ot 19.05.2015, cpok
neiictBus — 6eccpouno; Jloroop Ne 727
ot 20.07.2016, cpok aeicTBus —

06eccpouHo

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JUCHUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

KYPCOBBIX pa0boT). YueOHast ayTuTOpHs JJIs
MIPOBE/ICHUS TPYNIOBBIX U MHAUBUIYaIbHBIX
KOHCYJIbTAIMi YueOHast ayquTopus IS
MIPOBEICHUS 3aHATUN TEKYLIEro KOHTPOJIS U
MPOMEKYyTOUHOM aTTecTanuu. (23-705)

Ne ApP. 00bEKTOB ISl IPOBEACHUS
. Ilepeyens 0CHOBHOTO 000pYynOBaHHS
N/ | NPaKTHYeCKUX U JJa00paTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOM
padoThl 00yyaromuxcs (HoMep ayAuTOPHH)
Aynuropus BeOKOH(pEpeHIINH. Cron npenoaBaTenbCKUii, SKpaH
VYyeOHast ayTUuTOpHs U1 IPOBEICHUS TEJIEBU3NOHHBIN, pOYTEp, CTOMKA IJIs
3aHATUHN JIEKIIMOHHOTO TUIA. YueOHas TeJeBU30pa, BeO.kamepa, TpaHCIapaHT-
ayIUTOpus AJI IPOBEACHUS 3aHATUI NEpETSIKKA, NIMPMa, HAYyITHUKH,
CEMHUHAPCKOro TUNa. Y4yeOHas ayTuTOpuUs sl | KOMIIbIOTEP C BBIXOJIOM B MIHTEpHET.
1 | KypcoBOro mpoeKTUpOBaHUs (BBIIIOJHEHUS




HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U

Ne Ap. 00bEeKTOB /151 IPOBeIeHUs!
. IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPaKTU4YeCKUX U JJa00OPaATOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)
Aymutopus BeOKoH(pepeHunit Crous nmpenojaBaTeNIbCKUM, 3KpaH
YueOHast ayTUTOpHS AJ1s IPOBEACHUS TEJIEBU3UOHHBIN, POYTEP, CTOMKA IS
3aHATUH JEKIMOHHOIO THNA. Y4eOHas TEJIEBU30pa, BeO.Kamepa, TpaHCIIapaHT-
ayIUTOPUS AJIs IPOBEACHUS 3aHITHI NepeTsHKKa, MIUPMa, HAyITHUKH,
CEeMMHAPCKOTo THMa. Y4yeOHas ayIuTOpHs U1 | KOMITBIOTED C BBIXOAOM B MIHTEpHET,
2 | KypcOBOI0 MPOEKTUPOBAHUS (BBITOIHEHUS XpOMaKei
KYpPCOBBIX pa0oT). YueOHast ayTuTOpHs JUis
MIPOBE/ICHUS TPYNIIOBBIX U UHAUBUIYaJIbHbIX
KOHCYJIbTAlMi. YueOHast ayIuTOpHs JJis
MIPOBEICHUS 3aHATHIM TEKYLIEro KOHTPOJIA U
IPOMEXYTOUHOM arrectanuu.(2-407)
[TomerieHue 17151 CAaMOCTOSITENIEHOM PabOTHI CTOBl YyYEHHUECKHE, CTYIbS
3 | ctynenTos. (I'-401) yueHnueckue, [1K ¢ BbIxonom B ceThb

HNuTepuer




