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1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI

Heab0 ocBOeHHMS] IMCHMILUIMHBI SBJISICTCS M3YyYEHUE COBPEMEHHBIX METOJIOB IOCTPOCHHMS W aHajlM3a SHEPreTHYeCKUx OalaHCOB B
ANEKTPOIHEPIETUYECKOM KOMIUIEKCE, HCCIEAOBAHME CHUCTEM YydeTa JJIEKTPUYECKOM DHEpPruM, HCIOJIb3YEMBIX JUISI KOHTPOJS 3a KOJUYECTBOM
TEHEPUPYEMOH, TPAHCTIOPTUPYEMOU U MOTPEOIIEMOM FIEKTPUUECKON IHEPTUH, IHEPIreTUIECKOTO MEHEHKMEHTA MIPEANPUITHNA SJIEKTPOIHE PreTUKH.

3agauyaMu JUCHUNJIMHBI SBIISIIOTCS:

- OCBOCHHE COBPEMEHHBIX METOJMK IMOCTPOCHHUS U aHAJIN3a SHEPTETHUECKIX OaIaHCOB;

- OCBOCHHE THUIIOBBIX CXEM OPraHU3alMU y4eTa JIIEKTPUUYECKON SHEPrHUH, OCHOBBI MX IPOCKTUPOBAHUS M OSKCIUTYyaTAllMM B AJIEKTPOYCTAHOBKAX
Pa3IMYHBIX KJIACCOB HAIPSDKEHUs, TPEOOBaHUM K HUIM U OCHOBHBIE XapaKTEPUCTUKH;

- IPUOOPETEHNE HABBIKOB 000CHOBAHUSI KOHKPETHBIX TEXHUYECKUX PEIICHUN C UCTIOIb30BAHUEM PE3YJIbTATOB TEXHUKO-DKOHOMHUYECKOTO CPaBHEHHUSI.

COOTHCCCHHBIC C

®opmupyemble 'y 0O0ydarolerocs KOMIETeHUHMHM ¢ 3aIUIaHMPOBAHHBIE pe3yJbTaTbl OOy4YeHHsl 10 JUCLUIUIMHE,

UHAUKATOPAMHU JOCTUKEHUS] KOMIIETEeHIIMI:

KO}I U HAMMCHOBAHHNEC KOMIICTCHIINHA

KOZ[ 1 HAMMCHOBAHUEC MHAUKATOPA TOCTHKCHUSA
KOMIETCHIIUH

3anaHnpoBaHHbIE Pe3yabTAaThl 00yYeHHs

ITIK-1. CnocoGeH yyacTBOBaTh B HAy4HO-
WCCIIEI0OBATEIILCKOM NESITeTLHOCTH B cepe

IIK-1.1. OcymmecTBiser cOOp ¥ aHAIN3 HCXOTHBIX
JAHHBIX JUTS UCCIICIOBAHUS YHEPTOOOHEKTOB
JJIEKTPOIHEPTETUICCKUX CHCTEM H CeTei

3HATh:
—HOpPMaTUBHYIO JOKYMCHTAIIUIO 110
9KCIUTyaTalluu 3JEKTPOYCTaHOBOK MOTpeOuTenei
Y BJIEKTPUYECKUX CETEH;

yMeTh:
—OCYILIECTBIISITH COOP MCXOAHBIX JaHHBIX IS
MOCJIEYIOUIET0 UCCIIEIOBAHMUS;
—3aM0JIHATh U aHAJIU3UPOBATh UCXOJHbBIC JTaHHBIE
U 3aI10JIHATH HKCIUTYaTallUOHHYIO TOKYMEHTAIUIO

QJICKTPOSHCPI'CTUKH

[IK-1.2. ®opmynupyeT 3aqa4u UCCIAETOBAHUS,
MIPOBOAMT PACUETHI ¥ SKCIIEPUMEHTHI C
HCIOJIb30BAaHUEM COBPEMEHHBIX METOAOB, CPEICTB
HCCIIeIOBaHMsI, 00padaThIBACT U aHAIN3UPYET
MIOJIy4E€HHBIE PE3YIbTATHI

3HATh:
~MIPUHIIMITBI MAaTEMaTHYECKOTO MOJCITUPOBAHHUS
00BEKTOB U MPOIECCOB;
yMeTh:

—(opmynupoBaTh 3a/1a41 UCCIICIOBAHUS;
—paccuMThIBaTh U aHAJM3UPOBATH IapaMeTphI
sHeprobantanca;
—~COCTaBJIATh H
JTOKYMEHTAIUIO

) (I)OpMJ'IHTB TCXHUYCCKYIO




2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCA K  4YacTH, (OPMHPYEMOW y4acTHHUKaMH 0Opa3oBaTelIbHBIX
OTHOLIEHWH, OJIoKa JUCUMIUIMH | 10 HampaBleHHIO NOAroTOBKM Maructp  13.04.02
DJIEKTPOIHEPreTUKA U SJCKTPOTEXHUKA (TIPOPHIIL: DIEKTPOIHEPTETUICSCKUE CHCTEMBI M CETH).
JucumruinHa Oasupyercs Ha  CIEAYIONIMX JWCHUIUIMHAX OakamaBpuara: «Bpicias
MaremaTukay, «Teopuss BeposSTHOCTEM M MaTeMaTuuecKod cTaTUCTUKM» U «CoBpeMeHHOe
SHEpreTHYecKoe 000pyI0BaHUE: IPOEKTUPOBAHNE U MOHTAX).
Jlj1 0CBOEHMSI TUCLUIUIMHBI 00y4aronics JOIDKEH:
3HATh:
— DHEpPreTuvecKoe 000PyIOBAHHE;

yMeThb:
— COCTaBJISATh YPAaBHEHUS Ul SHEPreTHUYECKOIo Mpolecca UM YCTaHOBKU;
— COCTaBJISTh U AHAIU3UPOBATh TEXHUUECKYIO JOKYMEHTAIHUIO.

Pesynbrarel 0Oy4yeHMs, MOJY4YEHHbIE IPU OCBOEHUHU JUCLUUIUIMHBI, HEOOXOJMMBI TIPH
BBINIOJIHEHUH BBIMTYCKHOW KBAIM(PUKAITMOHHON pabOTHI.



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI

3.1 CTpykTypa IMCUMILTHHBI
OOr1mast TpyI0eMKOCTh JUCIMIDIMHBI COCTABIISIET 3 3a4€THBIX eqUHUIIBI, 108 qacos.

Pacrmipenenenie TpymoeMKOCTH pa3ena
Ne Paznen TUCIUILINHEL. g E § § (B wacax) 1o BuaM y4eOHOH pabOTHI Cognep:kaHue caMOCTOATETLHOM
/m dopmMa MPOMEKYTOUHOM aTTeCTAIINN R § g z KonrtakTHast Cp Komtpors paboTh
3 © | Jx. | HOp. | Jla6. | KIIP [UOPIII | TIA
1 | CoBpemenHbIe MpobdaeMbl pehOPMHUPOBAHUSL [1]ctp.c3mo10; §c1mo1;
SHEPTEeTUKH 5 2 1 _ _ _ _ _ 4 ) [4] ctp. ¢ 37 mo 39; § ¢ 9 mo 10;
[4] ctp. ¢ 57 1m0 60; § c 16 mo 17,
2 | DHeprobanaHchl, pac4éT, HOpMUPOBAHUE U [2] ctp. ¢ 274 10 315: § ¢ 4 10 5
AHAIIH3 TOTEPb HSKTPOSHEPTHH. 25 2 7 12 - - - - 6 - [4] c1p. ¢ 51110 55; § ¢ 13 10 14;
DHepreTuueckuit MeHemKMeHT. LIuki ’ ’
9HEPreTH4eCKOro MEHePKMEHTa
3 | Texunueckue cpencTna yuéta 13 2 4 3 ) ) ) ) 6 ) [3] ctp. ¢ 293 mo 295; § ¢ 10 mo 10;
AJIEKTPOIHEPTUH [4] ctp. c 60 o 62; § ¢ 18 mo 18;
4 | Tunel, IPUHLMIIBI IOCTPOEHUS U 1 2 4 1 ) ) ) ) 6 ) [6] ctp. ¢ 87 1m0 98; § ¢ 16 o 17;
ocobennoct AUMCKYD [4] cTp. c 43 1o 44; § c 10 o 10;
5 | PI'P 18 2 - - - - - - 18 - [4] c. 31-34, c. 92-96
DK3aMmeH 36 2 - - - - - 2,5 - 33,5 CoriacHO mporpamme K3amMmeHa
HUroro: 108 - 16 16 - - - 2,5 40 33,5




3.2 KpaTkoe cofep:xaHue pa3/iesioB
1.Coépemennvie npobremuvl pepopmuposanus sHepeemuKu.

CoBpeMeHHble TpoOIEMBI  peOpPMUPOBAHUS DHEPreTHKH. PedopmupoBaHne HSKOHOMHUKH
CTpaHbl: MaKpPOIKOHOMUYECKHE TIOKA3aTeIN Pa3BUTHUS; OCOOCHHOCTH COBPEMEHHOTO 3Tarna, Ieidd U
3agaun. OcoOeHHOCTH (OPMHPOBAHUS PBHIHOYHBIX OTHOWIECHWH B »dHepreruke. Pedopmbr B
anekrposHepreruke P®d: wnenu, 3amaum, coaepxkanue, dtanbl. DopMHpOBaHME ONTOBOIO U
PO3HUYHOTO PBIHKA JJIEKTPOIHEPruu. B3anMOOTHOIIEHUsSI MPOU3BOIUTENICH U TOTpeduTenen
SHEPTUH B PHIHOYHBIX YCIOBUSIX. JHEPreTUUECKUM MEHEKMEHT.

2. DHuepzobanancwl, pacuém, HOpMUPOBAHUE U AHAU3 NOMEPL INIEKMPOIHEPSUU.

TexHuueckure nNOTepyu MOIIHOCTH U 3Hepruu. OCHOBBI IOCTPOEHUSI M aHAJINM3a YHEProOaIaHCOB.
MeponpusTHsi 10 YMEHBIICHHUIO TIOTEPh AJIEKTPOIHEPTHH B CETAX U TpaHchopmaropax. [lorepu u3-
3a HECOOTBETCTBMSI MOKa3aTeslel KauyecTBa AJIEKTPO3Hepruu TpedyembiM Hopmam. KommeHcanus
peakTUBHOI MomHOCTH. LleHTpann30BaHHBIE U MECTHBIE CPEACTBA PEryJUPOBAHUS HANPSHKEHUS.
Mepb! 10 yay4IIeHHIO Ka4eCTBA U CHU)KEHMIO MOTEPh 3IEKTPosHEpruu. ONTuMu3aius peKuMoB 0
KpUTEPHUIO dHEprocOepekeHusl. DKOHOMHUS IEKTPOIHEPTUN. DHEPreTUUECKUM MEeHeKMEHT. Lk
SHEPreTUYeCKOro MEHE)KMEHTA.

3. Texnuueckue cpeocmea yuéma 371eKmpoIHepeUlL.

I'OCTor 1 nmoxkymeHTaIMs Ha CTAIMOHAPHBIC SJIEKTPOHHBIC MPUOOPHI ydeTa JJIEKTPOIHEPTUH.
TunoBast CTpyKTypHas cxeMa D3JEKTPOHHOTO HUHTEJUIeKTyalbHOro mpubopa ydyera. OCHOBHBIE
TEXHUYECKUE XapaKTepUCTHUKU MpubopoB ydeta. Cué€ruumku ¢ wu3MepeHUeM U (ukcanuen
napameTpoB ceTu. [IporpamMHoe obecrieueHne mapaMeTpu3aliy U CYUThIBAaHUS TaHHBIX ¢ Tprdopa
yuera. 3amurta OT XuieHud. OCHOBHbIE Mapku NpUOOpOB yyeTa W HUX MPOU3BOJIUTENM Ha
POCCHIICKOM PBIHKE, 0COOEHHOCTH MPUOOPOB yUyeTa dJIEKTPOIHEPTUH.

4. Tunwl, npunyunst nocmpoernuss u ocobennocmu AMUCKYD.

[lenp 1 3aga4n aBTOMATU3aLUKA CUCTEM y4€Ta SHEPrOpEeCypCOB. DHEPreTUUECKUN MEHEIKMEHT.
OCHOBBI CO3JJaHHsI aBTOMATU3UPOBAHHBIX HH(POPMALIMOHHO-U3MEPUTEIbHBIX CHUCTEM KOHTPOJS U
yuéra suepromnorpednenus — AUMC KYD (cuctema ydera 3J€KTpOIHEPTHUH € YAATCHHBIM COOpOM
JAHHBIX). XapaKTePUCTUKH CUCTEMOOOpa3yronux Moayner u apxutektypsl cuctem. AUMC KYD
KaK IOJCHCTeMa aBTOMAaTHYECKOW CHUCTeMbl ympasiieHus. [IporpammHoe oOecrieueHue cucTeM
ydera, KOHTPOJS U YIpaBleHUA. 3alliuTa OT HECAHKIMOHUPOBAHHOTO BMeEIIATENIbCTBA B paloTy
cucteMmbl. [lopsimox co3manus (monepHuzanmu) AUMC KYD. Ilpumepbl AEHCTBYIONIUX CHCTEM
ANNUC KYD. Poap cuctembl y4eTa DSJIEKTPOIHEPTHMH C YAAJICHHBIM COOpOM JIaHHBIX B
SHEeprocOEpeKEHUU Ha MPEANPHUATHIX. DKOHOMHYECKHE pe3yJbTaThl BHEAPEHUS CHUCTEM ydeTa
AIIEKTPOIHEPTUHU C yJAIEHHBIM COOPOM JIaHHBIX.

3.3. Tembl NpaKTHYECKHUX 3aAHATHH
1. Ilotepu B anexTpuueckux cerax. [lorepu B Tpancopmaropax — 2 u.
2. [loTtepu B anekTpuueckux cetsx. [lorepu B kaOeTbHBIX JIMHUAX — 2 .
3. [loctpoenue sueprodanancos. [lorepu B BO3AYIIHBIX THHHUIX — 2 Y.
4. Ananu3 sHeproOanancos. [lotepu B 060pyA0BaHNYN MOJCTAHIMH — 2 4.
5. [Ipubops! yuera snexkrpudeckoii sneprun. AUMUCKYD — 6 u.
6. MeTo/1p1 pacueTa MoTeph IACKTPUUECKOM SHEPTuu — 2 .

3.4. Tembl 1200paTOPHBIX padoT
JIaGopaTopHble pabOThl y4eOHBIM IIJIAHOM HE NMPETyCMOTPEHBI

3.5.PI'P

TeMbl pacyeTHBIX 3aJaHUI

1. Pacuér moTeph HNMEKTPUYECKONW ODHEPTHMHM B BO3AYIIHBIX W KaOENbHBIX JHUHUSX (10
BapHaHTaM).

2. Pacuér moreph AJMEKTPUYECKOM PHEPTHH B CHIOBBIX TpaHchopmaropax U 00OpyIOBAHUU
MOICTAaHIMI(TI0 BapHaHTaM ).



3.6. TemaTnka KypCcOBBIX IPOEKTOB/KYPCOBBIX PadoT
KypcoBoit mpoekt (kypcoBasi paboTa) yueOHBIM IJIAHOM HE MPETyCMOTPEH



3.8. CooTBeTcTBHE pa3/ie/10B JUCHHUILIMHBI H (POPMHUPYEMBbIX B HUX KOMIIeTeHM I

Kombl HomMep paznena nucuumiiHbl
Homep u HanMeHOBaHUE pe3yJIbTaTOB 00pa30BaHU 110 DopMbI KOHTPOJIS
- KOMITIETEHIT! (B cootBercTBHHM c 1. 3.1)
(B COOTBETCTBUH ¢ paszeiom 1) I/IHILI/IiaI;OpOB 1 2 3 4
3HaTh:
HOPMAaTUBHYIO JOKYMEHTALHIO 11O DKCILUTyaTalui IK-1.1 X X X X
AIIEKTPOYCTAHOBOK MOTPEOUTENEH U IIEKTPUUECKHIX Pacuernoe 3ananue
ceren
MIPUHIIUATIEI MAaTEMATUYECKOTO MOJCIIUPOBAHUS IK-1.2 X X X X Tecr 1, Tecr 2, Tecr 3,
00BEKTOB U MPOIECCOB ITncemenHast
KOHTpOJbHas paboTta Ne 1
YmMmersb:
OCYIIECTBJIISTH COOP MCXOTHBIX JAaHHBIX IS TIK-1.1 Pacuernoe 3amanue
MOCJEAYIOMETO UCCIETOBAHUS
3alOJHATh M AHAJM3UPOBATh MCXOJHBIE JAHHBIE U IIK-1.1 X IMuceMeHHas
3aMOJIHATH KCILTyaTAlMOHHYIO JOKYMEHTAIHIO KOHTpOsIbHast padora Ne 1
PacueTtHoe 3amanue
(hopMyIMpOBaTh 3aJ]a4H UCCIICTOBAHUS IK-1.2 X X Tecr 1, Tecr 2, Tect 3,
PacuerHoe 3ananue
pacCUUTHIBATh U AHAIU3UPOBATH ITAPAMETPHI IK-1.2 X Pacuernoe 3amanue
sHEeprodaranca
COCTaBJIATh U OPOPMIIATH TEXHUUECKYIO IK-1.2 X Pacuernoe 3amanue
JIOKYMEHTAITHIO
Bcezo uacos na pasoen oucyunaunsl (6 coomsememeuu ¢ n. 3.1) | 5 | 25 | 13 | 11 |




4. KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OLIEHOYHBIE CPEJCTBA JUISI
KOHTPOJISI OCBOEHHUSI PE3VJBLTATOB OBYYEHHUSI IO JUCHUILIMHE
(TEKYIIMIT KOHTPOJb YCIEBAEMOCTH, ITPOMEXYTOUYHASI ATTECTALIUAS
MO JUCHUILINHE)

4.1 Texymmii KOHTPOJIb yCIIEBAEMOCTH 110 AUCHMILIMHE:

- TECTUPOBaHHE

1. Tect «Ilotepu B anekTpuueckux cersix. [lorepu B Tpanchopmaropax»
2. Tect «IloTepu B anexkTpuyeckux cetsx. [loTepu B kaOeIbHBIX TUHUSX)
3. Tect «Iloctpoenue sHeprodanancos. [loTepu B BO3yIIHBIX JTUHUAX)»

- KOHTPOJIbHbIEe PadoThI

1. IlucemenHast KOHTpoJIbHAsA padoTa Ne 1: «Pacuér Harpy304HBIX TOTEPH B YHaCTKE CETU»

2. IluceMenHas KoHTposbHast pabota Ne 2: «Pacuér yclOBHO-TIIOCTOSIHHBIX IOTEPh B y4dacTKe
CeTU».

-PI'P

4.2. IlpoMe:xxyTo4yHas aTTecTAlUSA 10 AUCHUILIMHE (YACTH AUCHUIIIIMHBI):

OK3aMeH.

Ornenka ompenensieTcss B cooTBeTCTBUU ¢ [lonoxenneM o OalTbHO-PEUTHHTOBOM CHUCTEME IS
ctynentoB  ¢ummanma HUY «MBOU» B 1. BOmKCKOM Ha OCHOBAaHHMU CEMECTPOBOM W
9K3aMEHAIMOHHOM COCTABJIAIONIMX IO JUCIIUITINHE.

B npunoxeHue Kk IUmIoMy BBIHOCUTCS OLIEHKA 3a 2 CEMECTP.

IIpumeuanue: OLeHOUHBIE MAaTEPUAIIBI IO TUCIUILIMHE IPUBEIEHBI B (POHIE OLEHOYHBIX
marepuanon OITOIL.

5. YYEBHO-METOJINYECKOE OBECIIEYUEHUE JUCHUIIJIMHBI
5.1. [leyaTHbIe U 3JIEKTPOHHbIE U3IAHUS:

1. HasmeeB, lO. I. TemiosHepretnyeckue CHCTEMbI M HSHEProOaaHChl MPOMBIILIEHHBIX
npennpusaTHii: yue6. mnocobue g By3oB mno cnenuanbHocTH 100700 IIpomblnuieHHas
TeruiosHepreTuka HanpasieHus: 650800 Temnosnepreruka / FO. I'. Hazmees, 1. A. Konaxuna. - M.:
Hzn-Bo MOU, 2002. - 407 c.

2. PoxkoBa, JI. JI. DnekTpoobopynoBaHue 3JIEKTPUUECKUX CTAaHIUN U MOJACTaHIMM: yueOHuk / JI.
J. Poxkosa, JI. K. Kapueesa, T. B. Uupkosa. - M.: Axkanemus, 2004. - 448 c.

3. DIEKTPOMUTAIOIINE CUCTEMBI U DIIEKTPUUECKHE CeTH: yued. MocoOue s By30B M0 HAMPaBICHHUIO
DnexTposHepreTuka u snektporexuuka / H. B. Xopommnos [u ap.]. - 2-e u3z., nepepad. u gom. -
Crapsrit Ockon: THT, 2015. - 352 c.

4. MaxkapoB, B.B. Pacuer um ananmu3 sHepro0asaHcoOB NPOMBIIIICHHBIX MNPEANPUATHHA: yuel.
noco6ue / B.B. Makapos, T.A. Jlonen, B.H. KypssHoB. - Bomwkckuit: ®unnan ®I'bOY BO HUY
MDBMU B r. Bommkckom, 2015. - 86 c.

5. T'punenko, A.H. DHeproOanaHchl NPOMBIIIICHHBIX Npennpuatuii: yued. mocobue / A. H.
['punienxo. - Bomxckuii: ®unuan MOU B r. Bommkekom, 2013. - 130 c.

6. IlpoekTupoBaHMe ¥ MOHTQX DJIEKTPOYCTAHOBOK JKHIBIX M OOIIECTBEHHBIX 3JaHUN
[DnexkTponHbIi pecypc]. - HoBocubupck: Cub. ynusepcuterckoe usn-so, 2008. - 112 c. - Pexxum
nocryna: http://biblioclub.ru/index.php?page=book&id=57325



http://biblioclub.ru/index.php?page=book&id=57325

5.2 JIHIICHSHOHﬂoe n CB06021H0 pacpocrpansieMoce nporpammMmHoOe oﬁecneqe}me:
Microsoft Office Word, Excel u PowerPoint.

5.3. UnTepHeT-pecypchl, BKIOYasi npodeccnoHa bHble 0a3bl JaHHBIX H HH(POPMAIMOHHBIE
CIPaBOYHbIE CHCTEMBI:
Yuuepcuterckas nHpopmarronnas cucrema «POCCHUS» https://uisrussia.msu.ru
CrpaBouHo-mipaBoBas cucrema «KoucympTant+y» http://www.consultant-urist.ru
CnpaBouHo-nipaBoBas cucrema «["apant» http://www.garant.ru
basanannaeix Web of Science https://apps.webofknowledge.com/
baza nannbix Scopushttps://www.scopus.com
[MopTan oTkpbITHIX AaHHBIX Poccuiickont Depeparu https://data.gov.ru

baza OTKpBITBIX JaHHBIX MwuHuCTEpCTBA Tpyda M COLMANbHOM  3amuTel PO
https://rosmintrud.ru/opendata

baza nannbix Hay4noit anexrponnoii oubanoreku eLIBRARY.RU https://elibrary.ru/

ba3za naHHBIX MpodeccroHaNbHBIX CTaHIapTOB MHUHMCTEPCTBA TPyAa U COLUATbHON 3aIUThI
P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl nanHbIX MUHUCTEpCTBA SKOHOMUYECKoro pazsutus PO http://www.economy.gov.ru

baza oTkpbIThIX qanHbIX Pochuamonuropunrahttp://www.fedsfm.ru/opendata

DnexkrponHas 6a3a ganubix «M3marenscTBo Jlaue» https://e.lanbook.com

OenepanbHas rocynapcrBeHHas UH(popmanuoHHas cuctema «HanmoHanbHas 37€KTpOHHAs
oubmmoTeka» https://H30.pdh

HarnponansHslii nopran ornaitd ooyueaust « OTKpeIToe 00OpasoBanue» hitps://openedu.ru

DnexkrponHas 6a3a ganusix "Polpred.com O630p CMU" https://www.polpred.com

Odunmaneapiii  cailt denepalbHOTO areHTCTBA IO TEXHUYECKOMY PETYJIUPOBAHUIO H
meTpostoruu http://protect.gost.ru/

Dnexkrponnas oubauoreka MDOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHbI

[IpakTudeckue 3aHATHS MPOBOAATCS B YUEOHBIX ayJUTOPHSIX, CHAOKEHHBIX 00OPYJAOBAaHHEM IS
Moka3a OOy4YalolIMX MaTepHaioB, CpPEACTBAMHU 3BYKOBOCIIPOU3BEICHHS, JIOCKOH ayIUTOPHOM,
0o0OpyJIOBaHMEM JIJIsl TIPEJACTABJIICHUS TIpe3eHTanud (IUIa3MEHHAs MaHelb, I[ePCOHAIbHBIN
KOMIIBIOTED).
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BaﬂﬂbHO-peﬁTHHFOBaﬂ CTPYKTYypa JUCHUIIINHBL

IIpuioxenue A

DOHeproOanaHchl B TEIUIO U AJIEKTPOIHEPTeTUYECKUX CUCTEMAX U SHEPTETUYECKUM

MCHCIXKMCHT

(Ha3BaHME IMCLIUIUIHHBI)

1 cemecTp

Hepeqeﬂb KOHTPOJIbHBIX Mepoan/IﬂTI/Iﬁ TEKYIICI0 KOHTPOJA yCII€BAEMOCTH IO JUCHUIIJIUHE!

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

Tect «IloTepu B anexTpudeckux cerax. [lorepu B TpanchopmaTopax»»

Tecr «IloTepu B asiekTpuueckuXx ceTsix. [loTepu B KaOCIbHBIX JIMHUAK)

Tect «IToctpoenue sneprodanancoB. [lorepu B BO3AYIIHBIX JIHHUATX)

KonTponbsHas pabora Ne 1: «Pacuér Harpy304HbIX MOTEPh B y4aCTKE CETH

Kontponbhas padora Ne 2: «Pacuér ycIoBHO-IOCTOSIHHBIX TTOTEPH B YUACTKE CETH

PI'P

Bua npomeskyTo4HO# aTTecTALMM — DK3aMEH

Home Dk3ameH,
P Pasnen qucHUIUIMHEL Nunexkc KM| KM-1| KM-2 | KM-3 | KM-4| KM-5| KM-6
paszena
1 CoBpeMeHHbIe TIPOOIEMbI pehOPMUPOBAHUS + + + + +
SHEPrEeTUKH
2 DHeprodanaHcel, pacyér, HOpPMUPOBAHUE U +
aHAJIN3 TOTEPh SJIEKTPOIHEPTHH. " N N + +
OHepreTHdeckuil MEHeHKMeEHT. LIk
9HEPTEeTHIECKOr0 MEHE/PKMEHTA
3 TexHudeckue cpeacTa yuéra 4 + +
3IIEKTPOIHEPTUH
4 THITBI, MPUHIMIIBI TOCTPOCHUS U +
ocobennoctu AUMCKYD + + +
MunumaisHbIH 0aut 3a KM
6 6 6 6 6 10 20
MaxkcumaneHbii 0aim1 3a KM
8 8 8 8 8 20 40




MuHHCTEPCTBO HAYKH U BbIcHIero oopazoBanus P®
denepanbHOE rOCy1apCcTBeHHOE 010IKeTHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BbICIIET0 00pa30BaHUA
«HaumoHaibHbIH HCCIIEI0BATEIbCKUN YHUBepcUuTeT «MIN»
®unanaa ®I'OY BO «HHY «MIN» B r. Boszkckom

Hanpasaenue noarorosku: 13.04.01 Tenuio3HepreTuka u TenJ0TeXHUKA

HaumeHnoBanue o0Opa3oBaTeabHOii mporpamMmbl: TenjioBble 3JeKTpHYeCKHE CTAHIMM M JHepreTH4ecKkue
CHCTeMBbI: 000pYIOBaHMe, PeKHMbl U KayecTBO YNPaBJeHHs, JKCIIyaTalusi M YOPaBJeHHe pPeKUMAMHU
3J1IeKTPO3HEPreTHYECKHX  CHCTeM, JHepro-, pecypcoc0epe:xeHMe M JKoJiorHmueckass  0e30MaCHOCTh
NPOMBILLJIEHHBIX NPeANPHATHI, ABTOMATH3UPOBAHHbIE CUCTEMbI YIPABJAeHHN 00beKTaMH

YpoBeHnb KBaJM(PUKALMU: MATHCTP

®opma 00yueHusi: O4YHAas

O1eHOYHbBIE CPeICTBA KOHTPOJIAA YCBOEHHS 3HAHUM, YMEHUI U
BJIa/IeHUs (ONBITOM, HABBIKOM) MO JUCIUIJIMHE

b1.B.06 DHEPI'OBAJIAHCBI B TEIVIO- U QJIEKTPOOHEPI'ETHYECKHUX
CUCTEMAX U DHEPTETUYECKWA MEHEJ[)KMEHT

Boxkekuii 2023



OHGHO‘IHBIG Marepuajibl IO AJUCHUINIMHE NTPECAHA3HAYCHBI [JIA OLCHKH: HJOCTHXKCHUA O6y‘IaIOL[II/IMI/IC$[
3alUIaHUPOBAHHBIX PE3YyJILTATOB O6y‘IeHI/I$I 10 JUCLMIIJIIMHE, OTalla q)OpMI/IpOBaHI/IH 3allJIaHUPOBAHHBIX KOMIIETCHIINI K1
YPOBHA OCBOCHUSA JUCHOUILITTHBI.

OHCHO‘IHLIG MaT€prajbl II0 AUCHUINIMHE BKIIIOYAIOT OLEHOYHBIC CPEACTBA 11 NIPOBEACHUA MepOHpI/IﬂTI/Iﬁ
TCEKYLICTO KOHTPOJIA yCII€BACMOCTHU U HpOMe)KyTO‘IHOﬁ aTTCCTallun

OL[GHO‘IHBIG CpeacTBa Il OLICHKU 3aIJIAaHUPOBAHHBIX PE3YJIbTATOB 06y‘{eHI/I$I 10 JUCHUIIIIMHE, COOTHCCCHHBIX C
WHAUKATOpaM JOCTUIKCHUS KOMHeTeHHHﬁZ

Komst
3aruiaHUpOBaHHBIE PE3YJIbTaThl 00Y4YEHHs
110 THCLATIIHHe HWHIUKATOPOB OrneHO9HOE CPEACTBO
JIOCTUKEHUS (T ¥ HAMEHOBAHNE)
KOMIOCTEHITNH
3HaTh:
HOPMAaTUBHYIO JOKYMEHTALMIO 110 3KCILTyaTalluy TIK-1.1
JIEKTPOYCTAaHOBOK IOTPEOUTENEH U 3JIEKTPUIECKUX CeTel PacueTtHoe 3amanue
MPHUHIUITEI MATEMATHYECKOTO MOJICIMPOBAHUS O0OBEKTOB U T1IK-1.2 Tect 1, Tect 2, Tect 3,
IIPOLECCOB IIucbMeHHast KOHTPOJIbHAS
pabota Ne 1
Ymerh:
IUTAHUPOBATh AKCIIEPUMEHTAIEHBIC MICCIECIOBAHUS PacuetHoe 3ananue
3aM0JIHATH u aHaAJIM3UPOBATH SKCIUTyaTallMOHHY IO IIK-1.1 IIuceMeHHast KOHTPOJIbHAS
JOKYMEHTALMIO pabota Ne 1
PacueTtHoe 3amanue
aHAJIM3UPOBATh M PACCUMTHIBATH MTapaMeTphl FHEprodanaHca Tecr 1, Tect 2, Tecr 3,
[K-1.2 PacueTtHoe 3aanue
COCTaBJIATh U OOPMIISITH TEXHUUECKYIO JIOKYMEHTAIIUIO PacuetHoe 3aganue

Conepma}me OLCHOYHBIX CPE/IACTB. lxana n KPUTEPUHU OLICHUBAHUSA

A) [Ins Tekymiero KOHTPOJIsl yCleBaeMOCTH:
- Tect Ne 1. Tema — Iotepu B anektpuueckux cersix. [lotepu B Tpanchopmaropax.
- Tect Ne 2. Tema — Iotepu B 371€KTpUUECKHX ceTsX. [loTepu B KaOeNbHBIX JTHHUSIX.
- Tect Ne 3. Tema — Ioctpoenue sHeprobanancos. [ToTepu B BO3IYIIHBIX JTHHUAX.
- KoHTpousbHas padota Ne 1. Tema — Pacuér Harpy304HbIX OTEPh B YUaCTKE CETH;
- KOHTpoJbHas padota Ne 2. Tema — Pacuér yclI0BHO-NIOCTOSIHHBIX NTOTEPh B YYAaCTKE CETH;
Pacuetnoe 3aganue.

1. TecT Nel.

Tewma: ITorepu B snekTpudeckux cetsix. [lotepu B Tpancdopmaropax.
1. Kakoe MepornpusTHe BIMSET HA CHIIKEHHE TIOTEPh B TpaHChopMaTopax?
a) 3aMeHa OoTBeTBIIeHUIl B xxuibie JoMa Ha CUIT;
0) 3ameHa HeOTpyKEHHBIX TPaHC(HOPMATOPOB;
B) 3aMeHa POBOJOB Ha OoJbIIIee cedeHrne Ha meperpyxennbix JIOIL;
r) CokpallieHue MpoIO/DKUTENLHOCTH TEXHUUECKOT0 00CITy)KMBAaHUsI U PEMOHTa OCHOBHOT'O 000PY/JOBaHHSI CETEH;

2. [IpruwHBI TOTIOTHUTEIBHBIX TIOTEPh SHEPTHH B TpaHCPOopMaTopax?
a) YBenuueHneM AeHCTBYIONIETO 3HAYCHHUSI HErapMOHHUECKOTO TOKa;
6) [ToTok rapMOHHYECKUX COCTABIISIOIINX;

B)Z VYBenuueHnueM akTUBHOTO COITPOTUBJICHUSA TPOBOAHUKA,

r): [leperpeBanue nenu HeHTpay.

3. [loTepu 3MEKTPOIHEPTUH XOJIOCTOTO X0/1a B CHIIOBOM TpaHC(hopmaTope
(aBTOTpaHC(hopMaTOpe) ONpeneNA0TCs Ha OCHOBE?



a) MPUBECHHBIX B MACIIOPTHHIX JAHHBIX 000PYAOBaHUS MOTEPh MOIIHOCTH XOJIOCTOTO
X0/1a;

6) uncio yacoB paboThl TpaHchopmaTopa (aBToTpaHchopmaTopa) B i-M pekume

B) HaNpsDKEHHsI Ha BBICIIEH CTOpOHE TpaHchopmaropa (aBToTpaHcpopmaTopa) B i-M
peXuMe U HOMUHAJIBHOTO HANpsHKEHUs BhICIIEH 0OMOTKHM TpaHchopmaTopa
(aBTOoTpaHcopmarTopa);

T') Ha OCHOBE a, O U B;

1) Ha OCHOBE a, U B.

4. Hanpspxkenue Ha Tpanchopmatope (aBToTpanchopmaTope) onpeesieTcs: ¢ TOMOIIBI0?
M3MEPEHUI MM ¢ IOMOIIBIO pacyeTa YCTAaHOBUBIIETOCS PeXKHMMa CETH B COOTBETCTBHHU C
3aKOHAMH AJIEKTPOTEXHUKHU

a) N3mepeHuti;

6) C moMoIpIo pacyera yCTAaHOBHUBIIIETOCS pEKMMa CETH B COOTBETCTBHH C 3aKOHAMU
AJIEKTPOTEXHUKH;

B) Bapuants! au 06;

r) 3agaeTcs ornepaTopoM MPOU3BOIAIINM pacyerT.

5. JlomyckaeTtcs M 11l CUIIOBBIX TPaHC(POPMATOPOB (aBTOTPaHC(HOPMATOPOB) MOTEPH
MOIIHOCTH XX ONPEAeATh C YYETOM UX TEXHHUYECKOTO COCTOSIHUS U CPOKaA CITY>KOBI?

a) J1a oIy CKaeTcs;

0) HeT He IOy CKaeTCs;

B) JIOIIyCKaeTcs MMyTeEM U3MEPEHUH 3TUX MOTEPh METOAAMHU, IPUMEHSIEMBIMH Ha 3aBOJaX-
M3TOTOBUTEISX IPU YCTAHOBJICHUU MACIOPTHBIX TaHHBIX TpaHC(HOPMaTOPOB
(aBTOTpanchopmMaTOpoB);

I') JOIIyCKAeTCsl TOJIBKO Ha 3aBOJIE U3TOTOBUTEIIE.

6. Kinaccudukanus norepb 31eKTpUUECKOM dHEprun?

7. OTnu4mne TEXHHYECKHUX MOTEPh OT KOMMEPYECKUX ?

8. Kem onpenenstroTcs motepu X0I0CTOro xo/1a TpaicopmaTopa BrepBbie?

9. C kakoii MepruoOANYHOCTHIO PACCUUTHIBAIOTCS NMOTEPH B TpaHChopMaTopax?

10. HoMep nokymMeHTa yTBEPKAAIOIIET0 HHCTPYKLIHUIO 110 pacdeTy MOTEPh B JEKTPUUECKUX
CeTsIX:

a) yTB. moctaHoBieHueM npasurenbcTBa PO ot 4 mag 2012 roga N 442;

0) ytB. mpukazom Munsnaepro P® ot 30 gexadpst 2008 . N 326;

B) YTB. IOCTaHOBJIEHUEM npaBuTeiabcTBa PO ot 27 nexabpst 2010 r. N 1172;

T) yTB. IOCTaHOBJIEHHEM npaButenbcTBa PD ot 27 nexadbps 2004 r. N 861.
Ilo pe3yjJbTaTaM TECTUPOBAHUS BbICTABJIACTCH:

e 8 Oa/IoB, €CIIM MPABUIILHO BBIMOJIHEHO HE MeHee 90% 3amaHui.
e 7 GaioB, eciy MpaBUIbHO BHIMOIHEHO He MeHee 80% 3amanui;
e 6 0ayIoB, €CJM MPABWIIHHO BBHIMIOJTHEHO HE MeHee 60% 3amaHmuii.

2. Tect Ne 2.

Tema: HOTepI/I B DJICKTPUYCCKUX CCTAX. HOTepI/I B KaO€eIbHBIX TUHUIX.
1. Kakum O6p2130M MPOU3BOAUTCA ONIPEACICHUC TIOTCPh B KaO€eIbHBIX JINHUSX?

a) IToTepu 3reKkTpo’HEPIrUU B U30JISALUH CUIOBBIX KaOeneil MpUHUMAOTCSl B COOTBETCTBUU
C TaHHBIMH 3aBOJIOB-U3TOTOBUTEINICH 000PYIOBaHMS;
0) PaccuuTsiBaroTCs oneparopom;
B) IloTepu B kaOenbHBIX JUHUSIX OTCYTCTBYIOT;
r) Ilpu oTCyTCTBMM JaHHBIX 3aBOJIa-U3TOTOBUTENS PAaCUETHHIE NMOTEPH NMPUHUMAIOTCS B
COOTBETCTBHH C TaOJIHIIEH U3 HOPMATHBHOTO JIOKYMEHTA;

2. C KaKo# MepruoOUIHOCTHIO PACCUYNTHIBAIOTCS IMOTEPH B KaOCITBHBIX JTHHHSIX ?


http://mobileonline.garant.ru/#/document/195516/entry/111010
http://mobileonline.garant.ru/#/document/195516/entry/0

3. Kak 3aBucsT nmotepu B KaOEIbHOW JTMHUH OT JUTHHBI TUHUHU?
4. 3aBuCAT M IOTEpH B KaOEIbHOW JIMHUU OT BpeMeHH rojaa’?

5. Kakumu MeToiaMu pacCYUTBIBAIOTCS HArPy304HbIe MOTEpU B KaOeIbHON JIMHUN?
a) ONEPATUBHBIX PAaCUETOB WU CPEJHUX HArpy30K;
0) CMEeIIaHHBIM CITOCOO0OM;
B) METOZIOM aJIbTEPHATUBHBIX MOTEPD;
') BCEMHU MEPEYUCICHHBIMU

6. Kak onpenensitorcst yieapHbIE MOTEPH SJIEKTPOIHEPTUN B U30JISAINN Kabenen?
7. Kak u3meHsieTcst ConpoTUBIICHUE KaOeIbHON JIMHUN C TeYEHUEM BPEMEHU?

8. Briusiet mu pacxo/1 dEeKTPUIECKOM IHEPTUN B KaOEITbHOM JIMHUY JIEKTPOTIEpeiay Ha
BEJIMYMHY HArpy30UHBIX MOTEPH?

9. Kak m3MmeHseTcs COIIPOTUBJICHUC KaOeJIbHOM JIMHUU IMpu UBMCHCHHUU CCUCHUA HpOBOI[HI/IKa?

10. Kak u3MeHATHCS IOTEpH AIIEKTPOIHEPTUH B KaOEIbHOM TMHUK MIPU MPOTEKAHUU OJJUHAKOBOM

MOIIIHOCTH U PACXO0/]I€ IEKTPUUECKON IHEPTHH B MPOBOJHUKE OOJIBIIETO U MEHBIIIETO CEUCHUS?
Ilo pe3yjJbTaTaM TECTUPOBAHUS BbICTABJIACTCH:

e 8 OayIoB, €M MPABUIIHLHO BBITOIHEHO HE MeHee 90% 3amaHui.
e 7 GaioB, eciy MpaBUIBHO BHIMOJIHEHO He MeHee 80% 3amaHuii;
e 6 0ayIoB, €CJM MPABUIIHHO BBHIMOJTHEHO HE MeHee 60% 3amaHmuii.

3. Tecr Ne 3.
Tema: [Toctpoenue sueprodanancos. [Torepu B BO3AYIIHBIX TUHHSIX.

1. Kakumu MeTo/1laMu pacCUMTBIBAIOTCS HAarpy304YHbIE IOTEPU B BO3AYILIHON JTUHUU?
a) OMEepaTUBHBIX PACUETOB;
0) CMEIIaHHBIM CITOCOOOM;
B) CPEIHHX Harpy3oK;
r) a U B;
n)a, 0uB.

2. C kakoi MeproOIMYHOCTHIO PACCUUTHIBAIOTCSA MOTEPU B BO3AYIIHBIX JIMHUAX ?
3. Kak 3aBucAT noTepu B BO3AYITHOMN JIMHUU OT JJIMHBI TUHUU?

4. 3aBUCAT JIU OTEPU BO3AYIIHOW JIMHUU OT BPEMEHHU roja’?

5. Kakum 06pa3oM Ipou3BOAUTCS OINIpeaesieHIE MOTePh B KAOEThHBIX JINHUSIX?
a) [ToTepu 2IeKTPOIHEPTUH B U3OJISAIUN CUIIOBBIX KaOeliel MPUHUMAIOTCSI B COOTBETCTBUH
C JJaHHBIMH 3aBOJIOB-U3rOTOBUTEINICH 000pYI0BaHMS;
0) PaccunteiBatoTcs onepaTopom;
B) [ToTepu B KaGeNbHBIX JIMHUSAX OTCYTCTBYIOT;
r) Ilpu OoTCyTCTBMHM AaHHBIX 3aBOJIa-U3TOTOBUTEIS PACUETHBIC IMOTEPH MPUHUMAIOTCS B
COOTBCTCTBHUHU C Ta6J'IPII.IeI>i N3 HOPMATHUBHOT'O TOKYMCHTA,


http://mobileonline.garant.ru/#/document/195516/entry/111010

6. Mlcxonst U3 KakuX TaHHBIX ONPEAEIIAIOT OTEPU Ha KOPOHY?

a) Ha OCHOBE JIaHHBIX 00 YAETbHBIX MOTEPSIX MOIIHOCTH, MPHUBEICHHBIX B TaOIUIlE
HOPMAaTHBHOTO JOKYMEHTAa, U O NPOJOJDKUTEIBHOCTIX BHUAOB IOTOJABI B TEUEHHE PACYETHOTO
[Iepuoa;

0) Ha OCHOBE JaHHBIX 00 YAENbHBIX MOTEPSIX MOIIHOCTH, NMPUBEICHHBIX B TaOIUIE
HOPMAaTUBHOI'O JOKYMEHTA;

B) Ha OCHOBE JJaHHBIX O MPOAOKUTEIBHOCTSX BUIOB IIOT0/IbI B TEYEHHUE PACUETHOTO
[Iepuoaa;
I') Ha OCHOBE CTaTUCTUYECKUX JaHHbIX.

7. K xakum nepuroam moroAs! (15 1eiei pacdera moTepb Ha KOPOHY) OTHOCSIT TIOTO/TY C
BJIAYKHOCTBIO - 10 b, MOKpPBIN CHET, TyMaH?

a) XOpoIeHn MOTOIbI,

0) CBIPOIi MOTOIBL;

B) BJIQXXHOW MOTOJIBI;

I') BETPEHO! MOTO/IbI.

8. Kax OMPCACIIAOTCA YACIBbHBIC TIOTCPU MOIITHOCTHU OT TOKOB YTCUKH IO U30JIATOpaAM BJI?

9. Kak u3meHseTcs CONpOTUBIIEHNE BO3YIIHOW JJMHUM C TEYEHUEM BPEMEHU?
10. Bausiet 11 pacxop 3J€KTpUUYECKOM SHEPTUHU B JIMHUHU AJIEKTPOIepeaay Ha BEIUYUHY
Harpy304HbIX IIOTEPH?

IIo pe3yJbTaTamM TeCTUPOBAHMS BHICTABJISIETCS:
e 8 OamIoB, €CIM MPABUIIHLHO BBIMOIHEHO HE MeHee 90% 3amaHui.
e 7 OaIoB, €CIIM MPaBUJIBLHO BBIMOJIHEHO HE MeHee 80% 3a1aHuif;
e 6 0ayoB, eciy MPaBUIBHO BBHIMOJTHEHO He MeHee 60% 3amaHuii.

KontpoabHas padora Ne 1.

Tema: Pacuér Harpy304YHbIX NOTEPh B YYACTKE CETH
Ha puc.1 uzobpaxen cunoBoit Tpanchopmarop TM-100/6/0,4. Onpenenutsb

MOTepU MOIIMHOCTH B TpaHchopmaTtope npu niepemaade 200 kBT - 4 anexTposHeprun
NOTPEOUTENIO B MECHLL.

PY-0,4 kB
TM-100
A-16 PV
Wh
L=1,5 km
PIK
Puc.1

Pewenue:
1. Onpenenum aKTUBHOE COMPOTHUBIIEHHE TpaHchopmaTopa 1o popmysie (40):

19767

= -10° =7,09 Om.
™ 1002

2. Hailinem cpegHee 3Hau€HUE TOKOBOM Harpy3ku no gopmyre (41):


http://base.garant.ru/195516/#block_11074
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I, = 200 =0,02A.
P J/3:10-730-0.8

3. Onpeaenum MoTepu MOUTHOCTH 110 hopmyJie (42):

AP, =3-0,027-7,09-107° = 0,008 Br,

4. Haiinem Harpy3oudHble [OTEpPH 3JIEKTPOIHEPIHMH B JBYXOOMOTOYHOM
Tpancdopmarope o dopmyiie (43):

AW, orp =0,99-0,008-730-1,333="7,71 BT-u,

5. OmnpenenuM MOTEPHU AICKTPOIHEPTHH HA XOJIOCTOW X0 TpaHchopMaTopa
o hopmye (44):

2
AW‘(.X = 0336 -730- [2] = 262,8 kBT 4.

6. CymMmapHbIC IOTEpH OJJICKTPOSHEPTHMH B TpaHchopmarope Haljem 110
bopmyre (45):
AW =262,8+0,000008 = 262,80 kBT - 4.

Ilo pe3yjJabTaTam KOHTpOJ’IbHOﬁ paﬁOT])l BbICTABJIACTCHA:
e 8§ 0amIoB, €CiM MPaBUIIHLHO BBIMOTHEHO HEe MeHee 90% 3amaHui.
e 7 GannoB, eciy MPaBUIbHO BHIMOJIHEHO He MeHee 80% 3amaHui;
e 6 0ayIoB, €CJM MPABUIIHHO BBHIMOJTHEHO HE MeHee 60% 3amaHmii.

KontpoabHas padora Ne2.
Tema: Pacuér yCca0BHO-IIOCTOSHHBIX OTEPh B YYACTKE CETU
Ha puc. 1 uzobpakena Bo3aymHas jauHUs 6 KB, ykasansl mMapka mpoBoja u

JJINHA JINHHUH. OHpCI[eJII/ITB MMOTCpHN MOIIHOCTHU B JIMHUMH.

Tab6muma 1
IToTepu 371eKTPO3HEPTHH N0 BUAAM YJICKTPOIHEPIHH
Kuaace IloTepu 351ekTpOIHEpPrUU, Thic. KBT'4 B roa, mo Bujgam o00py1oBaHus
HaNpsiKeHust, kKB PB OIIH TT TH YIIBY
6 0,009 0,001 0,06 1,54 0,01
10 0,021 0,001 0,10 1,90 0,01

[Torepu snmektposneprum B TT Hanpsixenuem 0,4 kB npuHUMarOTCS paBHBIMHU
0,05 TeIC.KBT - 4/TOI.

Pewenue:
1. Halinem notepu 35ieKTpOsHEPIUuy B BEHTWIBHBIX paspsaaHukax (PB) B Mecsiy
A
AWpg = Wo _ 9 _ 0,75 kBT - u.
12 12

2. Haiinem noTepu »3JEKTPO’HEPTHMH B OTPAHUUUTENAX MEpEHANPSKEHUS
(OIIH) B mecsin

AWy = NT% = é = 0,083 kBT u.



3. HaiimeM mnOoTepW DBJIEKTPO’HEPTHMH B YCTPOMCTBA MNPHCOCAUHEHUS

BbIcOko4acToTHOM cBs3u (YIIBY) B mecs

AWyipy = M?;Bq = 1(2) =0,83 kBT u.

4. HaiineM moTepu 3JIEKTPOIHEPTUU OT TOKOB yTeukHu 1o uzodaropam (YIIN)
B MECHI]
AWy L 440-1,5

AWeri: =
i 12 12

=55kBT1 4,

rae L = 1,5 kM — 1jiMHa JIMHUU.
5. Haiinem ycCiI0BHO-ITOCTOSIHHBIE ITIOTEPU B BO3AYILHON JTUHUN

AWy pn = AWpg + AWonn + AWyngy + AWy =

=0,75+ 0,83+ 0,083 + 55 = 56,663 kBT - u.
6. OnpeaenuM akTUBHOE COMTPOTUBIICHUE BO3TYIIIHOM JIMHUU, UCTIONB3Ysl Ta0JI. 2.

Tabmnuma 2
KoHcTpyKTHBHBIE H paCY€THBIE JaHHBIE TOJIBIX METHBIX,
AJIIOMMHUEBBIX U CTAJIeaTIOMUHHEBBIX NIPOBOIOB
Meanblie npoBoaa AJlIOMUHHEBbIE CrajeanioMuHUEBbIe
™M) nposoja (A) nposoaa (AC)
I = @ s 2 = @ s =0 = 2
22 | B S5k |28 |EZs | €5% |28 |Z& | g3
S Ea| EFE E =S 8 T o EE E =S S o EE EE =2
= s =8 = g B2 = e s | =2 @ £ 2 z | =8 = 8@ oo X
T @ = S = e O = w 2 E 50 T w =S| ESES
SS9 F& E 2. S 2| 7 2. S| F& Ea=z 2
S |BE | 258 |3z |35 | $5¢ |2g | |35 °
T S A <gE |8 S <SE | z8 g = < g
10 3,5 1,840 16 5,1 1,98 25 6,6 1,38
16 5,0 1,200 25 6,4 1,28 35 8,4 0,85
25 6,3 0,740 35 7,5 0,92 50 9,6 0,65
35 7,5 0,540 50 9,0 0,64 70 11,4 0,46
50 8,9 0,390 70 10,7 0,46 95 13,5 0,33
70 10,7 0,280 95 12,4 0,34 120 15,2 0,27
95 12,5 0,200 120 14,0 0,27 150 17,0 0,21
120 14,0 0,158 150 15,8 0,21 185 19,0 0,17

7y L(1+0,004-(® - 20))
Ry = >

"y

rae 7o = 1.98 — ynenpHOE akTHBHOE conmpoTuBieHue Ha 1 kM mpoBoma A-16, Om/km; O
= 20 — cpeaHss TeMIeparypa npoBoja B pacueTHoM nepuoje, °C; 7, =1 — xonuuecTBo
napajuielbHbIX IEneH, IIT.

_ 1,98-1,5-(1+0,004-(20-20))

RBJ'[ 1

=2970M.

7. Haiinem norepu MOUIHOCTHA B BO3JIYLIHOHW JIMHUU MPU CPEAHUX HArpys3Kax,
WCIIOJIb3Ysl 3HAYCHUE CPETHEN TOKOBOM HArpy3KHU:

AP, =3-0,02°-2,97-107 = 0,003 Br,

8. OnpenenuM Harpy304HbI€ MOTEPH B BO3AYLIHOM JIMHUU TTO opMyJie:



AW, sn =0,99-1,333-730-0,003 = 2,89 Br-1 .
MecC

9. Haitnem noTtepu 3JIEKTPOIHEPTUU B BO3AYIIHOW JINHUU

Bt -
AWgn = AW, 57 + AW, =7

Har.B

1 = 0,00289 + 56,663 =56.66 = 57
Mec

Ilo pe3dyjabTaTam KOHTpOJ’IbHOﬁ paﬁOTLl BbICTABJIACTCHA:
e 8§ Oa/IoB, €CIIM MPABUIIHLHO BBIMTOTHEHO HE MeHee 90% 3amaHui.
e 7 GaiioB, eciy MPaBUIIHHO BHIMOJIHEHO He MeHee 80% 3amaHui;
e 6 OaIoB, €CNU MPABUIIBLHO BBINMOIHEHO HE MeHee 60% 3amaHui.

PacuetrHoe 3a1aHue.

Tema: CocraBienue OajgaHca u pacyeTa MOOTEpPb B _3JEKTPOCETEBOM KOMIIIEKCE (110

BapuaHTaM)
PacueTHoO€ 3a71aHNE BHIMIOJIHSIETCS B (hO[!Me JOMAIITHETO 3a/1aHN .

I. I/ICXOI[HHe JaHHBbIC OJI4 3aJaHUs: HapaMeTpLI y4dacCTKa BHCKTqueCKOI;'I CCTH.

II. TexHojyorusi BBHINOJHEHUS 3aJaHUs: TPEOYeTCs COCTaBHTh CHEIHMAIBHYIO aHAIUTHYecKyto ¢opmy OanmaHca c
BBIJICJICHUEM TOJIE3HOTO Pacxofia M MOTeph SHEPrUH. B MpHUXoAHON YacTH BBIAEIUTH MO3JIEMEHTHO BCE MOCTYMAOIINE
MOTOKH HEPTUM, B PACXOMHOM HYacTH — TIOJIE3HYIO COCTABIAIONIYI0 M TOTEPH PHEPTUHU IO 3JeMeHTaM. Paccumrarh
(axTnaeckuii n nomyctuMeli Hebananc Ha [IC. PaccunTars TeXHHUECKHE IOTEPH B TpaHC(hOpMaTOpax (Harpy30uHbIe U
YCIIOBHO-TIOCTOSIHHBIE MTOTEpH). PaccunraTts Harpy3ounsie notepu B muHUAX 10 KB. BousiButs HebOanaHc nmogcTaHIuy 1mo

cexnusaMm muH 10 kB. CoctaButh akT 0 cocraBneHnn OanaHca 3J1ekTposHeprud Ha nojacranuny 100/10 kB.
MuHuManbHeIi 00BEM - 15 cTp.

IIo pe3yjabTaTaM pacueTHOro 3a1aHUs BBICTABJIACTCH:
e 20 GauioB, eciM MPaBWIBHO BBITIOJIHEHO HE MeHee 90% 3amaHuii.
e 15 GannoB, ecv MpaBUIBLHO BBITIONHEHO He MeHee 80% 3a1aHuii;
e 10 GayioB, ecay MPaBUIBLHO BBHINOTHEHO HE MeHee 60% 3a1anuil.

B) /lnst npoMeKyTOYHOI0 KOHTPOJIA:

IK3aMeH

Bompocs! k 5k3amMeny:

OCHOBBHI TTOCTPOSHHS YHEPTroOATaHCOB

TemnosHepreTHyeckrue CUCTEMBI M SHEprodanaHchl MpoMblnuieHHbIX npeanpustuii (TOCIIIT)
[TpaBuia aHanmM3a SHEProdATAHCOB

Ocnosusie 3Hepropecypesl TOCIII u sHeprocOeperaromnie MEpONPUSITUS

OCHOBHBIE ONpe/ICNEeHHS U KIIaCCH(PHUKAIHSI TEXHOJIIOTHYECKUX MPOLIECCOB

Pacuer noTeps 3NMEKTPOIHEPTHH B IIEKTPUUECKHX CETSIX (OCHOBHBIC ONPEEICHUS)

Pacuer moTeps 37IEKTPOIHEPTHU B DJEKTPUIECKUX CETIX (METOIBI pacueTa)

Cuctemsl 3HeprocHaOKeHusI 1 OaTaHCHI B 3IEKTPOIHEPTETHKE

TorumBo-3HEpreTHYecKnii OaIaHc MPOMBIIUICHHOTO MPEATPUITHS

10. [lepBuuHas uadopMarus Mo pa3paboTKe U aHATM3Y 3HEProdaIaHCOB MPOMBIIUICHHBIX MIPEATIPUSTHI
11. Cuctemsl TerocHadxenns. Kimaccudukarus notrpedureneit remna.

12. CucteMbl BOZOCHA0XKEHUS, BOJONOATOTOBKU IIPOMBIIUIIEHHOTO MPEATPUSTHS

13. CucreMa TeXHUYECKOTO BOJOCHAOKEHUS

14. CucteMbl BO3IyXOCHAOKEHHSI TPOMBIIIJICHHOTO MTPEIIPUSTHS

15. Cucrema obecnieueHus MPOAYKTAMH Pa3/IeICHUS BO3LyXa MPOMBIIUICHHOTO MPEITPUITHS
16. Cructemsl ra30cHa0XEHHS TIPOMBIIIIICHHOTO MTPEATIPUATHS

17. CTpyKTypa cHCTEMBI Ta30CHA0KEHUS MPOMBIIIICHHOTO TIPEIPUSTHS

18. DHeprerruecknii GalaHC IPOMBIIIIEHHOTO MPEATIPUSTHS

19. ToruMBHO-9HEPreTHYECKUE OATAHCHI TPOMBIIUICHHOTO TPEIIPUITHS

20. OCHOBBI IOCTPOEHUS CUCTEM MOHUTOPHHIA SHEPT0OaTaHCOB MPOMBIIIICHHOTO NPEIIPUATHS
21. TToctpoenue nHGOPMAIIMOHHON CUCTEMBI YHEPTOOATAHCOB MPOMBIIIJICHHON CUCTEMBI

22. OcHOBHBIE 3TaITBl MaTeMaTuieckoro Moaenuposanus TOCIIII

e AR



23. BTopu4HBIE 3HEPrOpecypCh IPOMBIIUIEHHOTO TPEANPHITHS

24. DHeprocOepexeHrne B HU3KUX M BHICOKOTEMIIEPATYPHBIX TEXHOJIOTHUAX

25. Vicrionp30BaHAE TEIUIOTHI TOPSIETO KOKCA

26. Vicrionp30oBaHre (GU3MIECKON TETIOTHI 3aTOTOBOK

277. DHepreTu4ecKuil MEHEKMEHT

28. DHepreTHYecKuil ayIuT U MpuOoOpHOe obecrieueHne

29. [loHsTHE ¥ NPaKTHKa IPUMEHEHUS YHEPTrOCEPBUCHBIX KOHTPAKTOB.

30. DHeprobanaHc ¢ NPUMEHEHUEM HETPAIUIMOHHBIX 1 BO30OOHOBIIIEMBIX UICTOYHUKOB SHEPTHU

31. O030p 3aKOHOAATENBHBIX AKTOB MO SHEPrOCOCPESIKEHUIO U PACUETY MOTEPh

Kpurepuu BoicTaB/IeHHsI OLIEHKH HA 3a4eTe:

Orenka «oTanaao» - ot 90 mo 100 dayutoB.

CryneHT oOHapyXnuiI BCECTOPOHHEE, CHCTEMATHIECKOe M TITyOOKOE 3HAaHWE MAaTEpPHaIOB M3yYEHHOTO MOJIYIA, YMEHHE
CBOOOMHO BBINONHATE 337aHUs, MPEAYCMOTPEHHBIE IPOTPaMMOM, YCBOMBIIMHA OCHOBHYIO, M 3HAaKOMBIH ¢
JIOTIOJTHUTEIBHON JINTEPaTypoil, peKOMEHI0BaHHOH 1porpaMmoii. B mpomecce 00y4eHust CTYAEHT MPOSIBUI TBOPUECKHE
CIOCOOHOCTH B TOHHMAaHHH, U3JI0)KEHUHU M UCIIOJIb30BAaHMH MaTEpUaIOB U3YYEHHOT0 MOTYJIS (AUCHIUILIHHEL), B TOJHOM
o0beMe BBIIOJIHUI BCE BUABI MPEAYCMOTPEHHOIO IIPOrpaMMON KOHTPOJIsI, OE3yNpeyHO OTBETWJI HE TOJBKO Ha BCE
OCHOBHBIC BOIIPOCBI, HO W Ha JOIOJHHUTCIIBHBIC BOIIPOCHI B paMKax OCHOBHOH nmporpamMmbl MOJYJid, MPaBUIIBHO
BBITIOJTHWJI IPAKTUYCCKOC 3a/IaHUE.

OreHka «xopoto» - oT 76 1o 89 6aiios.

CryneHT OOHapyXWJI IOJHOE 3HAHHE MaTEpPHAlIOB H3YUEHHOTO MOAYJS, YCIEIIHO BBIMOJHHMI HPEXyCMOTPEHHBIE
NPOTrpaMMOM  33/1aHMs, YCBOWJ OCHOBHYIO JIUTEpaTypy, NpelyCMOTpeHHyI0 mporpamMoi. CTyIeHT moKazal
CHCTEeMaTHYECKUH XapakTep 3HaHWH 110 MOAYJIIO, BBITOJIHIII OoJiee ITOJIOBUHBI BUIOB NPEIYCMOTPEHHOTO IIPOrpaMMOi
KOHTpOJISl, OTBETHJI Ha BCE BOINPOCHI, NPABWIGHO BBIMOJIHWI MPAKTHYECKOE 3aJaHhe, HO AOMYCTWJI HpPU 3TOM
HENPHUHIMITHATILHBIE OIINOKH.

OreHKa «yJIOBJIETBOPUTEIBHO» - 0T 60 710 75 GaioBs.

CryneHT oOHapy)XuJ 3HaHHE MaTepuaa U3y4deHHOI0 MOAYJA B 00beMe, HEOOXOAMMOM Ul NajbHCHINCH ydeObl u
mpeacTosmel paboThl MO TMpodeccuy, CHpaBHICA C BBIIOINHEHWEM 33JaHHH, MPEAYCMOTPEHHBIX IPOTPaMMOi,
3HAKOMBII C OCHOBHOH JINTEPaTYpOl, peKOMEHAOBAaHHOI mporpaMmoii. CTYAEHT BHIIOIHUII HE MEHEE MOJIOBHHBI BUOB
MIPEAyCMOTPEHHOTO MPOTPaMMOI KOHTPOJIS, JOIYCTHII MOTPEITHOCTh B OTBETE HA TEOPETUUECKHE BOTIPOCHI M/ WM IIPH
BBIITOJTHEHUH TIPAKTHYECKUX 3aJaHui, HO 001a1aeT HeOOXOMMBIMHI 3HAHUSMH ISl MX YCTPaHEHHS I10]] PyKOBOJCTBOM
npernoaaBares, JIM00 HEeNpaBWIBHO BBIMOJIHWI MPAaKTHYECKOE 3aJaHKe, HO M0 YKa3aHWIO SK3aMEHaTOpa BBINOJIHUII
JIpyTHe IPaKTUYeCKUE 3aaHMsI U3 TOTO )K€ pa3jiena MOJTyJIs.

OreHka «HEYIOBIETBOPUTENBHOY - MeHee 60 GaioB.

CryneHT o0HapyKUJI CEPhE3HBIC MTPOOEIIbI B 3HAHUSIX OCHOBHOI'O MaTepUaia U3YYCHHOTO MOIYJIS, TOMYCTHII

MPUHLIMTTHAIGHBIE OMIMOKK B BBHITOJHEHUH TPEIYyCMOTPEHHBIX MPOTpaMMoi 3agaHuid. CTyAEeHT BBITIOTHHI
MEHEE TOJOBUHBI BUJOB MPEIYCMOTPEHHOIO IPOrpaMMON KOHTPOJIS, HE OTBETUI Ha BCE BOMNPOCH U
JTIOTIOTHUTEIBHBIE BOTIPOCHI, X HEMPABIIILHO BHITIOTHIUT TPAKTUICCKOE 3aJaHHE.



