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1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI

Leab10 0cBOEHUS AMCUHUILUIMHBI SBISETCS M3YYEHHUE METOJIOB IOCTPOCHUS M aHAIM3a SHEPreTHYECKUX OalaHCOB B AJIEKTPOIHEPTeTUUECKOM
KOMILJIEKCE, U3YUEHHE CUCTEM Y4eTa 3JIEKTPUUYECKON 3HEPIuu, UCIOIb3yEMbIX Uil KOHTPOJIS 32 KOJUYECTBOM I'€HEPUPYEMOU, TPAHCIIOPTUPYEMON U
OTPeOIIIEMOM 2JIEKTPUUECKON IHEPTUU, IHEPTETUUECKUN MEHEKMEHT IIPEAIPUSITHSL.

3agayaMu AMCHMILVIMHBI SBIISIOTCA:

- OCBOGHHUE METOIMK MIOCTPOCHUS M aHAIIN3a SHEPTeTUYECKUX OAIaHCOB;

- OCBOEHHME THUIIOBBIX CXEM OpraHM3allMi ydyeTa 3JIEKTPUYECKOW SHEPruH, OCHOBBI MX IPOEKTUPOBAHUSA U JKCIUIyaTallUd B BJIEKTPOYCTAHOBKAX
Pa3IMYHbIX KJIACCOB HAIPSKEHUsI, TpeOOBaHUI K HUM U OCHOBHBIE XapaKTEPUCTHUKH;

- IpuoOpeTeHne HaBBIKOB 000CHOBAHUS KOHKPETHBIX TEXHUUECKUX PELICHUH C UCII0JIb30BAHUEM PE3YIbTATOB TEXHUKO-3KOHOMUYECKOIO CPaBHEHMSL.

®opmupyemble 'y 00ydaromerocs KOMIETeHUHMM U 3aIUIaHMPOBAHHBIE Pe3yJbTaThl COOTHECEHHBIE C
HHIMKATOPAMH JOCTUKEHUs KOMIIEeTEeHIIU:

o0yueHusi TIO JUCIUIUIMHE,

KOZ[ 1 HAMMCHOBAHUEC MHAUKATOPA TOCTHKCHUSA

KO}I U HAMMCHOBAHHNEC KOMIICTCHIINHA
KOMIETCHIIUH

3anaHnpoBaHHbIE Pe3yabTAaThl 00yYeHHs

3HATh:
~HOPMAaTHUBHYIO JIOKYMEHTAITUIO 1o
9KCIUTyaTalluu 3JEKTPOYCTaHOBOK MOTpeOuTenei

ITIK-1.1 OcymmecTBisier cO0Op ¥ aHAIM3 UCXOTHBIX .
U JIEKTPUYECKUX CETEN;

JaHHBIX IJIA pacdy€ra U IMPOCKTUPOBAHUA

ITK-1 CriocobeH yuacTBOBaTh B cOOpE M aHATIH3E HEPrOOGHEKTOB yMeTh:
HCXOIHBIX NaHHBIX IJISI IIPOCKTHPOBAHMA —IIJIAaHAPOBAThH OKCIICPUMECHTAJIbHBIC
3Hepr006’BeKTOB, IIPOBEACHNH PACUCTOB U HMCCJICIOBAHUA,
2
9KCIIEPUMEHTOB B COOTBETCTBUU C TUIIOBBIMH —3aIOJHITE " AHATH3UPOBATH

MCTOJUKAMU U CPpEACTBAMHU aBTOMAaTHU3alllU,

. JKCIULyaTaMOHHYIO JTOKYMEHTALUIO
00pabOTKOM MOITY4YeHHBIX PE3YIbTATOB, y yio ™

COOJTIOIEHNHN TTPOU3BOJICTBEHHON U
JKOIIOTUYECKON 0E30MaCHOCTH, YIPaBICHUH,
AKCIUTyaTalluH, 00CITy>KHUBaHNH, IOBOIKE

3HAThb:
—IIPpUHOUIIBI MAaTCMATHYCCKOIo MOACIIMPOBAHHA

MPOLIECCOB U PEMOHTE TEXHOJIOTUIECKOT O
000pyIOBaHUS

[IK-1.2 ITpoBOAUT pacyeThl U SKCIEPUMEHTHI B
COOTBETCTBUU C TUIIOBBIMH METOAUKAMH U
CpeICTBaMH aBTOMATH3aINU U 00pabaThIBaeT
MIOJIy4E€HHBIE PE3YIbTATHI

00BEKTOB U IMpOoLECCCOB;

yMeTh:
—aHAIM3UPOBATh W PACCUMTHIBATH IAPaMETPHI
sHeprobananca;

COCTaBIISATh u 0hOpPMIIATH TEXHUYECKYIO

JIOKYMEHTAIUIO




2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBI BO

JlucuuiuiiHa OTHOCUTCS K  4acTH, (OpMHpYeMOH y4JacTHUKaMH 00pa3oBaTeIbHbBIX
OTHOLIEHWH, OJIoKa JUCUMIUIMH | 10 HampaBleHHIO NOAroTOBKM Maructp  13.04.02
DJIEKTPOIHEPreTUKA U SJICKTPOTEXHUKA (TIPO(PHIIL: DIEKTPOIHEPTETUUCSCKUE CHCTEMBI M CETH).
Jucuumnnuba Oasupyercs Ha CIEIyIOIIMX JAMCLUMILIMHAX OakanaBpuara: «Bbicmias
MaremaTukay, «Teopuss BeposSTHOCTEM M MaTeMaTuuecKod cTaTUCTUKM» U «CoBpeMeHHOe
SHEpreTHYecKoe 000pyI0BaHUE: IPOEKTUPOBAHNE U MOHTAX).
Jlj1 0CBOEHMSI TUCLUIUIMHBI 00y4aronics JOIDKEH:
3HATh:
— DHEpPreTuvecKoe 000PyIOBAHHE;

yMeThb:
— COCTaBJISATh YPAaBHEHHUS Ul SHEPreTUUYECKOTO MpoLecca UM YCTaHOBKU;
— COCTaBJISTh U AHAIU3UPOBATh TEXHUUECKYIO JOKYMEHTAIHUIO.

Pe3ynbrarel 0Oy4yeHMs, MOJY4YEHHbIE MPU OCBOEHUHU JUCLUUIUIMHBI, HEOOXOJWMBI TpPHU
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 paOOTHI Cognep:kaHue caMOCTOATETLHOM
/m dopmMa MPOMEKYTOUHOM aTTeCTAIINN R § g z KonrtakTHast Cp Komtpors paboTh
3 © | Jx. | HOp. | Jla6. | KIIP [UOPIII | TIA
1 | CoBpeMeHHbIe MPOOIEMBI pehOPMHUPOBAHUS [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 ’ ’
9HEPreTU4eCKOro MEHeDKMEHTa
3 | Texuuueckue cpencTna yuéra 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 o 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.Coepemennvie npobremuvl pepopmuposanus suepeemuxu.

CoBpeMeHHble TpoOIEMBI  peOpPMUPOBAHUS DHEPreTHKH. PedopmupoBaHne HSKOHOMHUKH
CTpaHbl: MAaKpPOIKOHOMUYECKHE TIOKA3aTEeI PAa3BUTHUS; OCOOCHHOCTH COBPEMEHHOIO 3Tarla, HeNld U
3agaun. OcoOeHHOCTH (OPMHPOBAHUS PBHIHOYHBIX OTHOWIECHWH B »dHepreruke. Pedopmbr B
anekrposHepreruke P®: wnenu, 3amaum, coaepxkanue, dSTanbl. DOPMHUPOBAHME ONTOBOIO U
PO3HUYHOTO PpBIHKA JJICKTPOIHEpPruu. B3auMOOTHOIIEHUS TPOU3BOAUTENICH W TOTpEOUTENCH
SHEPTUH B PHIHOYHBIX YCIOBUSX.

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

TexHuueckue nMoTepyu MOIIHOCTH U 3Hepruu. OCHOBBI IOCTPOEHUST U aHAIM3a YHEProOanaHCoB.
MeponpusTus 0 YMEHbIIEHUIO NTOTEPD IEKTPOIHEPTUU B CETSIX U TpaHcopmaTopax. [lorepu us-
3a HECOOTBETCTBMSI MOKa3aTeslel KauyecTBa AJIEKTPO3Hepruu TpedyembiM Hopmam. KommeHcanus
peakTUBHON MomHOCTH. LleHTpain30BaHHbIE U MECTHBIE CPEICTBA PEryJMPOBAHUS HAINPSKEHHUSL.
Mepb! 10 yay4IIeHHIO Ka4eCTBA U CHUYKEHHIO MOTEPD AMEKTPOoIHEprun. ONTUMU3ALUS PEKUMOB 110
KpUTEPHUIO dHEprocOepekeHusl. DKOHOMHUS IEKTPOIHEPTUN. DHEPreTUUECKUM MEeHeKMEHT. Lk
SHEPreTUYeCKOro MEHEePKMEHTA.

3. Texnuueckue cpeocmea yuéma 371eKmpoIHepeUlL.

I'OCTe1 u nmokymeHTaIMs Ha CTAllMOHAPHBIC SJIEKTPOHHBIC MPUOOPHI ydeTa SJIEKTPOIHEPTHUHU.
TunoBast CTpyKTypHas cxeMa D3JEKTPOHHOTO HUHTEJUIeKTyalbHOro mpubopa ydyera. OCHOBHBIE
TEXHUYECKUE XapaKTepUCTUKU MpuOopoB ydeta. Cu€TUMKM C HU3MEpeHHeM U (QuKcaluei
napameTpoB cetu. [IporpamMmMHoe obecrieueHmne napaMeTpu3aliy U CYUTHIBAHUS JaHHBIX ¢ Mpudopa
yuera. 3amurta OT XuieHud. OCHOBHbIE Mapku NpUOOpOB yyeTa W HUX MPOU3BOJIUTENM Ha
POCCHUIICKOM PBIHKE, 0COOEHHOCTH NMPHUOOPOB ydeTa 3JIEKTPOIHEPTUH.

4. Tunwl, npunyunst nocmpoernuss u ocobennocmu AMUCKYD.

Ienp w® 3agauM aBTOMATH3allMd CHCTEM YydeTa »HepropecypcoB. (OCHOBBI CO3qaHUs
aBTOMATU3UPOBAHHBIX ~ MHQOPMAIMOHHO-U3MEPUTEIbHBIX  CHUCTEM  KOHTpoJss U yuéTa
sHepronoTpedieHuss — ANMNC KVYD (cuctema yuera SIEKTPOIHEPTHU C yAaJEHHBIM COOpOM
JAHHBIX). XapaKTEPUCTUKH CUCTEMOOOPa3yIONIUX MOIye U apxutekTypbl cucreM. AUMC KYD
KaK IOJCHCTeMa aBTOMAaTHYECKOW CHUCTeMbl ympasiieHus. [IporpammHoe oOecrieueHue cucTeM
ydera, KOHTPOJIS U YyIpaBieHUs. 3alluTa OT HECAaHKIHMOHMPOBAHHOTO BMENIATENILCTBA B paboOTy
cuctembl. [lopsnok co3manust (Mmonepuusanun) AUMC KYD. [lpumMepsl AEHCTBYIOMIUX CHCTEM
ANNUC KYD. Poap cuctembl y4eTa DSJIEKTPOIHEPTHMH C YAAJICHHBIM COOpOM JIaHHBIX B
SHEeprocOEpeKEHUU Ha MPEANPHUATHIX. DKOHOMHYECKHE pe3yJbTaThl BHEAPEHUS CHUCTEM ydeTa
AIIEKTPOIHEPTHH C yJAIIEHHBIM COOPOM JIaHHBIX.

3.3. Tembl NpaKTHYECKHUX 3aAHATHH
1. Ilorepu B anexTpuueckux cersax. [lorepu B Tpanchopmaropax — 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 MPETyCMOTPEHBI

3.5.PI'P

TeMbl pacyeTHBIX 3aJaHUI

1. Pacuér moTeph HNMEKTPUYECKOW ODHEPTHMHM B BO3AYIIHBIX U KaOENbHBIX IJHMHUAX (1O
BapHaHTaM).

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



3.6. TemaTnka KypcOBBIX IPOEKTOB/KYPCOBBIX padoT
Kypcosoii npoekt (kypcoBast paboTa) yueOHbIM IJIAHOM HE MPETyCMOTPEH



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

Kombl HomMep paznena nucuumiiHbl
Homep 1 HauMeHOBaHUE pe3yIbTaTOB 00pa30BaHUS MO DopMbI KOHTPOJISI
- 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
AJIEKTPOYCTAHOBOK MOTPEOUTENEH U EKTPUUECKUX Pacuernoe 3amanue
ceTen
MIPUHIIUATIEI MATEMATHYECKOTO MOACITIMPOBAHUS IK-1.2 X X X X Tecr 1, Tecr 2, Tecr 3,
00BEKTOB M TPOIECCOB ITuceMeHHas
KOHTpoJpHas pabora Ne 1
Ymern:
IUIAHUPOBATH YKCIIEPUMEHTAIILHBIE HCCIIET0OBAHUS IK-1.1 PacuetHoe 3amanue
3alOJIHATh M aHAIM3UPOBATh  AKCIUIYaTalHOHHYIO IK-1.1 X [TuceMeHHas
JTOKYMEHTAI[HIO KOHTpOJIbHas paboTa Ne 1
PacuetHoe 3aganue
AHAJM3UPOBATH U PACCUMTHIBATH MMapaMETPhI IK-1.2 X X Tecr 1, Tect 2, Tecr 3,
sHEeprobdaganca Pacuernoe 3ananue
COCTaBJIATh U OPOPMIIATH TEXHUUECKYIO IK-1.2 Pacuernoe 3amanue
JIOKYMEHTALUIO
Bcezo uacos na pasoen oucyunaunsl (6 coomsemcmeuu ¢ n. 3.1) 5 | 25 | 13 | 11




4. KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OLIEHOYHBIE CPEJCTBA JUISI
KOHTPOJISI OCBOEHHUSI PE3VJBLTATOB OBYYEHHUSI IO JUCHUILIMHE
(TEKYIIMIT KOHTPOJIb YCIIEBAEMOCTH, TIPOMEJKYTOUHASI ATTECTALIMS
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 sneprodanancos. IloTepu B BO3IYIIHBIX JIUHUIX»

- 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. IIpomMe:xxyTo4HAas aTTecTALMSA 10 AUCHUILIMHE (YACTH AUCHUIIIMHBI):

OK3aMeH.

Ornenka ompenensieTcss B cooTBeTCTBUU ¢ [lonoxenneM o OalTbHO-PEUTHHTOBOM CHUCTEME IS
ctynentoB  ¢ummanma HUY «MBOU» B 1. BOmKCKOM Ha OCHOBAaHHMU CEMECTPOBOM W
9K3aMEHAIMOHHON COCTaBIIAIOIIMX 10 JUCIMILIMHE.

B npunoxkeHue K IUmIoMy BBIHOCUTCS OIIEHKA 32 2 CEMECT)P.

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. TemnosHnepretuueckre CUCTEMBbI W JHEpProOasaHChl 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. DnekrpoobopyaoBaHue 3JIEKTPUUECKUX CTAaHLIUN U MOACTaHUUMN: ydyeOHuk / 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
DnexTposHepreTrka u siekTpoTexnuka / H. B. Xopomwmnos [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. lonen, B.H. KyppsiHos. - Bomkckuii: ®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€ ¥ MOHT@X OJIEKTPOYCTAHOBOK JKHIIBIX M OOIISCTBEHHBIX 3JaHUIN
[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 pacnpocrpansaemMoe nporpamMmMHoOe oﬁecneqe}me:
Microsoft Office Word, Excel u PowerPoint.

5.3. UnTepHeT-pecypchl, BKIOYasi npodeccnoHa bHble 0a3bl JaHHBIX H HH(POPMAIMOHHBIE
CIPaBOYHbIE CHCTEMBI:
Yuuepcuterckas nHpopmanronnas 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 oTkpeITHIX AaHHBIX Poccuiickont Mepeparuu 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 nqanHbIX Pochuamonutopunrahttp://www.fedsfm.ru/opendata

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

OenepanbHas rocynapcrBeHHas nHQopmanuoHHas cucreMa «HanuoHanbHast 3MEKTpOHHAs
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 MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHbI

[IpakTudeckue 3aHATHS MPOBOAATCS B YUEOHBIX ayJUTOPHSIX, CHAOKEHHBIX 00OPYJAOBAaHHEM IS
Moka3a OOydYalolIMX MaTepHajioB, CpPEACTBAMHU 3BYKOBOCIIPOU3BEICHHS, IOCKOW ayJUTOPHOM,
0o0OpyJIOBaHWEM ISl TIPEJCTABJIICHUS TIpe3eHTanui (IUIa3MEHHAas TaHelb, IePCOHATBHBIN
KOMIIBIOTED).
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BaﬂﬂbHO-peﬁTHHFOBaﬂ CTPYKTYypa JUCHHUIIINHBL

IIpuioxenue A

DOHeproOanaHchl B TEIUIO U AJIEKTPOIHEPIETUYECKUX CUCTEMAX U SHEPTETUYECKUM

MCHCIKMCHT

(Ha3BaHME IMCLIUIUIHHBI)

1 cemecTp

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

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

Tecr «[loTepu B asekTpuyeckux cersx. [loTepu B TpaHchopMaTopax»

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

Tect «[Toctpoenue sHeprodanancos. [lorepy B BO3IYIIHBIX JTHHHSIX

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# aTTecTALMU — DK3aMEH

Home Dk3ameH,
p Pasnen nucHuIInHbL Nunexkc KM| KM-1| KM-2 | KM-3 | KM-4| KM-5| KM-6
paszena
1 CoBpeMeHHbIe TIPOOIEMbI pehOPMUPOBAHUS +
9HEPTeTHUKH + + + +
2 DHeprodanaHcel, pacyér, HOpMUPOBAHUE U +
aHAJIN3 TOTEPh SJIEKTPOIHEPTHH. + + + + +
OHepreTudeckuil MEHeKMeEHT. LIuxkin
9HEPTEeTHIECKOr0 MEHE/PKMEHTA
3 TexHudeckue cpeacTa yuéra +
3IIEKTPOIHEPTUH + +
4 THITBI, IPUHIMIIBI TOCTPOCHUS U +
ocobennoctu AUMCKYD + + +
MunumaibHbIH 0aut 3a KM
6 6 6 6 6 10 20
MaxkcumaneHbii 0aim1 3a KM
8 8 8 8 8 20 40




MuHHCTEPCTBO HAYKH M BbiclIero oopasopanus P®
denepajibHOE TOCYIaPCTBEHHOE OI0sKeTHOE 00pa30oBaTeIbHOE YUpeKIeHue
BbICILIEr0 00pa30BaHuA
«HauunoHaJbHBIN HCCIeA0BATEIbCKUI YHUBepcuTeT «MIW)»
®uanan ®I'OY BO «HHRY «M2HW» B r. Bozkckom

Hanpasnenue noaroropku: 13.04.02 DinekTpo3HepreTuKa M 3J1eKTPOTEXHHKA
MarucTtepckas nporpaMma: JJIeKTPOIHEPreTHYeCKHe CUCTEMBbI M CeTH
KBanudukauus (cTeneHb) BHIMYCKHUKA: MATHCTP

®opma 00y4eHHUsI: O4HASA

OueHo4YHbIE CPEACTBA KOHTPOJIA YCBOCHUS 3HAHUI, YMEHUH U
BJIaIeHNs (ONbITOM, HABBIKOM) 110 TUCIHUILJINHE

51.8.02 JHEPT'OBAJIAHCBI B TEILJIO- U QJIEKTPOOHEPI'ETHYECKHUX
CUCTEMAX U DQHEPTETUYECKHUU MEHE/U/KMEHT

Bosxekmnii 2023



OHGHO‘IHBIG MaTepuajbl IO AUCHUIUVIMHES NPCAHA3HAYCHBI I OLHCHKH: JOCTHIKCHHSA OGy‘Ia}OHII/IMI/ICﬂ
3aIJIAaHUPOBAHHBIX PE3YJILTATOB 06y‘IeHI/IH IO JTUCHHMILUINHE, JTalla (I)OpMI/IPOBaHI/IH 3arlJIaHUPOBAHHBIX KOMHCTCHHI/Iﬁ u
YPOBHA OCBOCHHSA JUCHUTUIMHBI.

OHGHO‘IHBIG MaTepuaJbl MO AUCHUIIIMHEC BKIKOYAKOT OHLCHOYHBIC CPEACTBA JIA MPOBCACHUA MepOHpI/ISITI/Iﬁ
TEKYILET 0 KOHTPOJIA YCIICBACMOCTU U HpOMC)KyTOqHOﬁ aTTeCTallun

OHeHO‘{HHe CpE€aCTBA Ui OLICHKH 3aIlJITAaHUPOBAHHBIX PE3YyJIbTAaTOB 06y‘IeHI/I${ 10 AMCHUIIMHE, COOTHCCCHHBIX C
WHAWKATOpaMM JOCTHKCHUA KOMHGTGHHI/IﬁZ

Koapt
3armiaHupOBaHHBIE PE3YIITATHI 00yIEHHS
WHIUKATOPOB O1ieHOYHOE CPENCTBO
110 JIMCIITLTMHE JOCTIDKEHUSI (TUII ¥ HANMEHOBAHHE)
KOMIIETEHIIUH
3uHath:
HOPMATHUBHYIO TOKYMEHTAIIHIO 110 AKCILTyaTAI[HH IK-1.1
3JIEKTPOYCTAHOBOK MOTPEOUTENIEN U DIIEKTPHIECKUX CETei PacuerHoe 3a1aH¥me
MPUHIUIIBI MATEMATHYECKOT0 MOJICTUPOBAHHST OOBEKTOB U I1K-1.2 Tecr 1, Tect 2, Tecr 3,
[POIIECCOB [TuceMeHHast KOHTPOJBHAS
pabora Ne 1
Ymerh:
TUTaHUPOBATH OKCIIEPUMCHTAJIBHBIC UCCIIEJOBAHUA PacquHoe 3aJaHUeC
3aI0HATE u aHaJIN3NUPOBATH IKCIUTYATAIIMOHHY IO MK-1.1 ITucbMeHHast KOHTPOIIbHAS
JIOKYMEHTAIIUIO pabora Ne 1
PacuerHoe 3ajjaHue
AHAJIM3UPOBATH U PACCYMTHIBATH NIAPAMETPhI SHEProdaianca Tect 1, Tect 2, Tect 3,
IK-1.2 PacuerHoe 3ananue
COCTaBIIATH ¥ OOPMITATH TEXHUYECKYIO IOKYMEHTAIIHAIO PacuerHoe 3amanue

Coz[epmalme OLCHOYHBIX CPEACTB. HlIxana u KPHUTEPUH OLICHUBAHUSA

A) i1 Tekymero KOHTPOJisi yCneBaeMOCTH:
- Tect Ne 1. Tema — ITorepu B anekTprdeckux cersx. Ilorepu B TpaHcopMaTopax.
- Tect Ne 2. Tema — ITorepu B aieKTprduecKuX ceTsX. IloTepr B KaOENbHBIX JINHISIX.
- Tect Ne 3. Tema — IToctpoenue sHeprodanancos. Ilorepu B BO3MYIIHBIX JIHHUMX.
- xoHTposbHas padoTta Ne 1. Tema — Pacuér Harpy304HBIX IOTEPh B YYaCTKE CETH;
- KOHTpoJbHas pabota Ne 2. Tema — PacuéT ycli0BHO-TIOCTOSIHHBIX MTOTEPh B YYACTKE CETH;
PacuetHoe 3anmanue.

1. Tect Nel.

Tewma: ITorepu B anekTpuueckux cersx. [lorepu B TpaHchopmaropax.
1. Kakoe MeponpusTie BIHsIeT Ha CHIDKEHIE OTEPh B TpaHCPopmaTopax?
a) 3aMeHa OTBETBJICHHUH B Xuible joma Ha CUIT;
0) 3aMeHa HEeAOTPYKEHHBIX TPaHC(HOPMATOPOB;
B) 3aMeHa MPOBOOB Ha OoJblllee ceueHue Ha neperpykeHHsx JIOI;
r) CokpaIeHne mpoaoKUTETFHOCTH TEXHUIECKOTO OOCITY)KHBaHUS H PEMOHTa OCHOBHOTO 000OPYIOBAaHUS CETEH;

2. [Ipy4UHBI ZOMONHHUTEIBHBIX IIOTEPh SHEPTUH B TpaHChopMaTopax?
a) YBeIMUYEeHHEM JICHCTBYIOIIEr0 3HAYEHUSI HETapMOHHIECKOTO TOKa,;
6) [ToTOoK TapMOHHYECKUX COCTABIISFOIIINX;

B): YBENINYEHHEM aKTUBHOT'O COIPOTHBIICHHUS TPOBOAHNKA,;

r): IleperpeBanue nieny HEHTpaH.

3. [ToTepu >1EKTPOIHEPTUHU XOJIOCTOrO X012 B CUJIOBOM TpaHchopmaTope
(aBTOTpaHCHOpPMATOPE) ONPEALISIIOTCS HAa OCHOBE?



a) MPUBEJICHHBIX B MACMIOPTHBIX JaHHBIX 000PYI0BaHMS TOTEPh MOIIHOCTH XOJOCTOTO
X073a;

0) umcio yacoB paboTel Tparnchopmaropa (aBToTpanchopMaTopa) B i-M pesKUMe

B) HANPsDKEHUS Ha BBICIICH CTOpOHE TpaHchopmaTopa (aBToTpaHchopmaropa) B i-M
peKMME U HOMHHAJILHOTO HAIPsDKCHUS BBICIICH OOMOTKY TpaHCchopMaTopa
(aBTOTpancdopmaropa);

I') Ha OCHOBE a, O U B;

1) Ha OCHOBE a, U B.

4. Hanpsixenue Ha Tpanchopmartope (aBroTpanchopmaTope) onpeaenseTcs ¢ IoMOIIbI0?
H3MCp€HHﬁ HJIK C TOMOIIBIO PACUCTa YCTAHOBUBLICTOCA PEIKMMA CETU B COOTBETCTBUU C
3aKOHAMH JIEKTPOTEXHUKU

a) Nsmepenuii;

6) C moMoIIIbI0 pacyeTa YCTAHOBUBIIIETOCS PEKHUMA CETU B COOTBETCTBUHU C 3aKOHAMU
AIIEKTPOTEXHUKH;

B) Bapuantsr au 06;

r) 3a7aeTcs OnepaTopoM MPOU3BOISAIINM pacyerT.

5. [lomyckaetcst u AJisl CHIIOBBIX TpaHC(hOpMaTopoB (aBTOTpaHCHOPMATOPOB) OTEPH
MOIIHOCTH XX OMPENENATh C Y4€TOM UX TEXHUYECKOTO COCTOSIHUS U CPOKa CITyKObI?

a) J1a IOTyCKaeTCs;

0) HET He JIOIyCKaeTCs;

B) JOIyCKAeTCs MyTeM U3MEPEHUN ATUX NOTEPh METOJaMU, TPUMEHSEMbIMH Ha 3aBOJIaX-
M3TOTOBUTENSIX IPHU YCTAaHOBJICHUH MAaCIOPTHBIX TAHHBIX TPaHC(HOPMATOPOB
(aBTOTpaHCHOPMATOPOB);

I') JOMyCKaeTCs TOJIbKO Ha 3aBOJIE U3TOTOBUTEJIE.

6. Kimaccudukanms noteppb JIEKTPUIECKON YSHEPTHH ?

7. OTanyue TEXHUYECKUX MOTEPh OT KOMMEPUYECKUX ?

8. Kem omnpenensroTcst moTepu X0JIOCTOTO X0/a TpaHchopmaTopa BriepBbie?

9. C kaKoii NepuoJUYHOCTHIO PAaCCUUTHIBAIOTCS MOTEPH B TpaHChopMaTopax?

10. Homep nokyMeHTa yTBEp KAAIOLIEro HHCTPYKIUIO [0 PacyeTy MOTEPh B AIEKTPHUUECKUX
CeTsIX:

a) YTB. IMIOCTAaHOBJICHHEM paBUTENbCTBA PD 0T 4 Mast 2012 roma N 442;

0) yrB. mpukazom Munsnepro P® ot 30 gexadbps 2008 r. N 326;

B) YTB. IOCTaHOBJEHUEM IpaBuTeabcTBa PO oT 27 nexadbps 2010 1. N 1172;

T') YTIB. IOCTaHOBIIEHHEM npaBuTenbeTBa PO ot 27 nexabps 2004 r. N 861.
100} pe3yiabTaTaM TeCTUPOBAHUSA BbICTABJISACTCH:

e 8§ 0a/IOB, €CIIM MTPaBUJILHO BBIMOJIHEHO HE MeHee 90% 3a1aHui.
e 7 0a/IOB, €CIIM MPaBUJILHO BBIMOJIHEHO HE MeHee 80% 3aaHuii;
e 6 0a/UIOB, €CIIM MTPaBUJILHO BBIMOJIHEHO HE MeHee 60% 3a1aHui.

2. Tect No 2.

Tema: HOTCpI/I B DJICKTPHUYCCKUX CCTAX. HOTepI/I B KaOeJIbHBIX JTHHHIX.
1. Kakum 00pa3zoM MpOM3BOIUTCS OIPEICNIEHIE TOTEePh B KAOSMBHBIX JTMHUAX ?

a) IloTepu 31eKTpOIHEPTUN B U3OJISALMH CUIIOBBIX KalOesel MPUHUMAIOTCS B COOTBETCTBUU
C JJaHHBIMH 3aBOJIOB-U3TOTOBUTENEN 000PYI0BaHMS;

6) PaccuuteiBaroTcs oneparopom;

B) IloTepu B KaOenbHBIX JTUHUAX OTCYTCTBYIOT;

r) Ilpu OTCYTCTBMM HAaHHBIX 3aBOJA-M3TOTOBUTENS pacyeTHbIE MOTEPU NMPUHUMAIOTCS B
COOTBETCTBUU C TabIHIIeH N3 HOPMATUBHOTO JOKYMEHTA;

2. C kakoi NEpUOANIHOCTBIO PACCYHUTBHIBAIOTCA TIOTCPU B KaOeJIbHBIX JTUHHIX?


http://mobileonline.garant.ru/#/document/195516/entry/0
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3. Kak 3aBucar notepu B KaOEJIbHOW JUHUU OT JUTUHBI JTUHUU?
4. 3aBuCAT J11 IOTEPH B KAOEIBHOM JTMHUM OT BpEMEHU roaa?

5. KakuMu MeTo1aMu pacCUUTHIBAIOTCS HArPY30YHBIE TOTEPH B KAOSITbHOM JTMHUU?
a) ONIEPATUBHBIX PACUETOB UJIM CPEAHUX HArpy3oK;
0) CMEIIIaHHBIM CITOCOOOM;
B) METOJIOM aJIbTEPHATUBHBIX IOTEPD;
I') BCEMU [IEPEUUCIIEHHBIMU

6. Kak onpenensitorcst yaenbHbIE MTOTEPHU DJIEKTPOIHEPTUN B U30JISAIINN Kabemei?
7. Kak u3meHsieTcst ConpoTuBiIeHHE KaOeIbHOMN JIMHUU C TEYEHHUEM BpeMeHu?

8. BousieT nm pacxo[ 3NeKTpUUecKOi SHEPrUM B KaOeJIbHON JIMHUHU AJIEKTpoIIepeiay Ha
BEJIMYMHY Harpy304HbIX [IOTEPH?

9. Kak u3zmeHsiercst conpoTuBieHre KaOelIbHON JIMHUY IPU U3MEHEHUHU CeUeHUs IPOBOIHUKA?

10. Kak u3MeHsAThCSl NOTEPH 3JIEKTPOIHEPTUH B KaOETbHO JINHUU TIPU MPOTEKAaHUH OJMHAKOBON

MOIIIHOCTH U PacXo/ie JEKTPUUECKON IHEPTHH B MPOBOJHUKE OOJIBILIEr0 U MEHBIIEr0 CeUeHus?
ITo pe3yiabTaTaM TECTUPOBAHUS BBICTABJIACTCH:

e 8§ 0a/IoOB, €CNIM MPaBUJILHO BBIMOJTHEHO HE MeHee 90% 3amaHuid.
e 7 0a/IoB, €CIIM MPaBUJILHO BBIMOJTHEHO HE MeHee 80% 3amanuid;
e 6 Oa/IoOB, €CIIM MPaBUJILHO BBIMOJIHEHO HE MeHee 60% 3amaHuid.

3. Tect Ne 3.
Tewma: [Toctpoenue sneprodanancos. [loTepu B BO3yITHBIX TUHUSIX.

1. Kakumu MeTolaMH pacCYMTHIBAIOTCS HArPY30YHBIC TOTEPH B BO3AYIIHOM JIMHUU?
a) OTIEPaTUBHBIX PaCUETOB;
0) CMEIIIaHHBIM CITIOCOOOM;
B) CPE/IHUX HATrPY30K;
T) a | B;
n) a, 0 u B.

2. C xakoH NEpUOANIHOCTBIO PACCYUTBHIBAIOTCA NIOTCPU B BO3AYIIHBIX JIMHUSAX ?
3. Kak 3aBucsr IMOTCpHU B B03I[y1HHOI>'I JIMHUH OT AJIHNHBI JIMHUU?

4. 3aBUCAT JI1 IOTEPHU BO3AYLIHOM JIMHUU OT BPEMEHM roja’?

5. Kakum 06pa3oM mpou3BOAMTCS ONpeeTICHHE MOTEPh B KaOEIbHBIX JIMHUIX ?

a) HOTepI/I QJICKTPO3HECPIUU B U30JIALUN CUIIOBBIX Kabeneit MNPUHUMAKOTCA B COOTBETCTBUU
C JJaHHBIMH 3aBOJIOB-U3TOTOBUTENEH 000PYI0BAHUS;

6) PaccunTtbIBatoTCs onepaTopom;

B) [loTepu B KaOeNbHBIX JINHUSAX OTCYTCTBYIOT;

P) HpI/I OTCYTCTBHUU JAaHHBIX 3aBOJA-U3TOTOBUTCIISA PACUCTHLIC IMOTCPU HNPHUHUMAIOTCA B
COOTBCTCTBHHU C TaGJ’IHHeﬁ N3 HOPMATUBHOI'O JOKYMCHTA,
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6. Vcxoast u3 KakuxX JaHHBIX OMPEACISIOT MOTEPU Ha KOPOHY?

a) Ha OCHOBE JaHHBIX 00 YIENBbHBIX MOTEPSX MOIIHOCTH, MPUBEICHHBIX B TaOJHIIC
HOPMaTUBHOTO JIOKYMEHTa, U O MPOJOJDKUTEIBHOCTAX BUJIOB IMOTOJBI B TEYEHUE PACUETHOIO
[epuo/JIa;

0) Ha OCHOBE JAaHHBIX 00 YJEIbHBIX MOTEPAX MOIIHOCTH, MPUBEACHHBIX B TAOIHUIE
HOPMaTHUBHOTO JOKYMEHTA,

B) Ha OCHOBE JIAaHHBIX O MIPOJIOJDKUTEILHOCTSX BUAOB MOTO/Ibl B TCYCHUE PACUYETHOTO
epuo/Ia;

I') HA OCHOBE CTaTUCTHYECKUX JIAHHBIX.

7. K xakuM nepro1aM moro/isl (Juis 1ieJeil pacyera NoTepb Ha KOPOHY) OTHOCAT MOTOJTy €
BJIQXKHOCTBIO - JI0%K/1b, MOKPBIH CHET, TyMaH?

a) XOpolIen moro/Ibl;

0) CBIPOi TTOTO/IBI;

B) BJIAYKHOM MOTOMbI;

') BETPEHOM MOTOJIBI.

8. Kak onpenensrorces yAelnbHbIE TOTEPU MOITHOCTH OT TOKOB YT€UKH 1O H3oJsTopam BJI?

9. Kak u3meHseTcst COnpoTUBJIEHUE BO3TYIITHON JIMHUH C TEYEHUEM BPEMEHU?
10. Bimsiet mm pacxof SJEKTPUYECKON SHEPTUH B IMHUH JIEKTPOIIepead Ha BEIIMUUHY
Harpy304HbIX ITOTEPH?

Ilo pe3yiabTaTaM TeCTUPOBAHUS BBICTABJIACTCH:
e 8§ 0a/IoB, €CNIM MPaBUJILHO BBIMOJTHEHO HE MeHee 90% 3amaHuid.
e 7 Oa/IoB, €CIIM MPaBUJILHO BBHIMOJIHEHO HE MeHee 80% 3amanuii;
e 6 0a/IoOB, €CIIM MPABUIILHO BBHIMOJHEHO HE MeHee 60% 3amaHuid.

KonTpoabHasi padora Ne 1.
Tema: Pacuér Harpy304HBIX HOTEPH B YUYACTKE CETH

Ha puc.1 uzobpaxken cunoBoit tpanchopmarop TM-100/6/0,4. Onpenenutsb
OTepH MONITHOCTH B TpaHchopmarope npu mnepenade 200 kBT - 4 anexTpo’Heprun
MOTPEOUTEITIO B MECSIII.

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

Pewenue:
1. OnpenennM aKTUBHOE CONPOTHUBIICHHE TpaHchopmaTopa 1mo hopmye (40):

197-6°

3
TP —Wlo :7,09 OM

2. Haiinem cpenHee 3Ha4eHHE TOKOBOM Harpys3ku mo gopmyse (41):


http://base.garant.ru/195516/#block_11074
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L 200 B
®  /3.10-730-0,8

002A

3. Onpenenum NOoTepyu MOITHOCTH 0 Gopmyrie (42):

AP, =3-0,02?.7,09-10"° = 0,008 Br

4. HalimeM Harpy3o4Hble TIOTEPH JJICKTPOIHEPTHH B JIBYXOOMOTOYHOM
Tpanchopmarope no gopmyie (43):

AW, 1»=099-0,008-730-1,333=7,71Br-u

H;

5. OmpenenuM MOTEPH JICKTPOIHEPTUU HA XOJOCTOW XOJa TpaHchopmaTopa
o hopmyiie (44):

2
AW, , =0,36-730- [2) —262,8KkBr-u_

6. CymmapHbIe TOTEpH DJIEKTPOIHEPTHU B TpaHchoOpMaTope HaimeM Io
dbopmyne (45):
AW, = 262,84+ 0,000008 = 262,80 kBT - u.

ITo pe3ynbTaTaM KOHTPOJIBHON PadoThI BHICTABJISETCS:
e 8§ 0a/mIoOB, €CNIM MPaBUJILHO BBIMOJTHEHO HE MeHee 90% 3amaHuid.
e 7 0a/IoB, €CIIM MPaBUJILHO BBIMOJTHEHO HE MeHee 80% 3amanuii;
e 6 Oa/IoOB, €CNIM MPABUJILHO BBHIMOJTHEHO HE MeHee 60% 3a1aHuid.

KourTpoJanuas padora Ne2.
Tema: Pacuér yCII0BHO-IIOCTOSIHHBIX HOTEPH B YUACTKE CETH

Ha puc. 1 uzobpakena Bo3aymiHas auHus 6 kB, yka3aHbl Mapka MpoBOJa H
muHa TuHUU. OnpenenuTh TOTePU MOIIHOCTH B JIMHHH.

Tabnumna 1
HOTepPI IJEKTPOIHEPIUH 110 BUAAM NICKTPOIHEPIrun

Kanacce IHoTepu 371eKTpPO3IHEPrUm, ThiC. KBT*4 B roja, mo Buaam 060pyaoBaHust
HanpsixeHusi, KB PB OITH 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
[Totepu snektposneprun B TT nanpsikenuem 0,4 kB nmpuHuUMaroTCs paBHBIMHU
0,05 1eIC. KBT - 4/TO11,

Pewenue:
1. Hailinem noTepu 351€eKTPOIHEPIUU B BEHTHWIIbHBIX pa3psiaHukax (PB) B mecsiiy
AW, = AWp _ 9 _ 0,75kBr- 4.
12 12

2. Haiinem mnoTepu DHIEKTPOSHEPTHMM B OTPAHUYUTENSIX IEPEHAIPSKEHUS
(OITH) B mecsint

AWopy _ 1

AWy = T 0,083kBT - u.



3. HaiimeM moTepu BIEKTPOIHEPTHMM B  YCTPOWCTBA NPHUCOCIUHEHUS
BbICOKOUYacTOTHOM cBsa3u (YIIBY) B mecsn

AW, 10
AW. =YY _—~_(83kBr-u.
YIIBY 12 12
4. HaiineM moTepu 3JI€KTPOSHEPTUH OT TOKOB yTeUKH 1o uzoisaTopam (YIIN)
B MECHIII
AWy L _440-15

AW, 11y =
yim 12 12

=55kBr -4,

rae L = 1,5 kM — nnuHa nuHuH.
5. HalineM ycii0BHO-IIOCTOSIHHBIE TIOTEPU B BO3AYIIIHOM JTUHUU

AWy g = AWpg + AWy + AWy rpy + AWy, =

=0,75+0,83+ 0,083 + 55 = 56,663 BTt - 1.
6. Onpenenum aKTUBHOE COMPOTUBIICHUE BO3AYIIIHON TMHUM, UCIIONIB3YS Ta0I. 2.

Tab6nuna 2
KOHCprKTl/IBHbIe )/ pac‘léTHble JAHHbIC I'OJIbIX ME/IHbIX,
AJIOMHHHEBLIX U CTAJTCAJTIOMUHUEBBIX ITPOBO10B
Mel]H])le nmposoaa AJ'I]OMI/IHI/IeB])Ie CTaJ’lea.]'llOMl/lHHeB])Ie
™M) nposojaa (A) nposoaa (AC)
= < = . L = = .° = . L = = .0 = . @

o E o s & 3| E o= & 3 % E o s & g X
SpE $Z5| EE8C | E5E(ezZF E3C | 5pE gzs| Egi:
z° 5 = zé"g z o S = z%g z 0 & = 2 570
=8 | £ % <gz | z8 |[&£F <gE |zx& |&F <8

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 75 0,92 50 9,6 0,65

35 75 0,540 50 9,0 0,64 70 11,4 0,46
50 8,9 0,390 70 10,7 0,46 95 135 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

n T L (1+0,004-(©-20))
BJI — ]
nH
rae Yo = 198 _ yJIeIbHOE aKTUBHOE CONPOTHUBIIEHHE HAa 1 KM mpoBoja A-16, Om/kMm; O
= 20 — cpenHss TeMIepaTypa MpoBOJia B pacyeTHOM riepuoze, °C; M = 1 _ konmuectro

MapajyIeIbHbIX LENEH, MIT.

_198-15-(1+0,004- (20-20))
1

Ru; =2970M

7. Haliem moTepy MOIIHOCTH B BO3AYIIHOM JIMHUM NPHU CPEIHUX HArpys3Kax,
WCMOJIb3YS 3HAYECHUE CPEHEN TOKOBOU HATPY3KH:

AP, =3-0,02?-2,97-10"° = 0,003 Br

8. OmnpenenuM Harpy304HbIe MOTEPU B BO3AYIIHON JIUHUU 110 (hopMmyIie:



. —0,99.1,333.730.0,003=2,89 51"
MeEC

AW,

Har.B.

9. Haitnem noTtepu 3J€KTPOIHEPIUU B BO3AYIIHON JTUHUN

AWy = AW, g+ AW, 5, = 0,00289 + 56,663 = 56,66 ~ 57 %

ITo pe3ynbTaTaM KOHTPOJIBHOH Pa0OTHI BHICTABJSACTCS:
e § 0aJJIOB, €CIIHM MPABUIIHHO BHIMOTHEHO HE MeHee 90% 3amaHuii.
e 7 6amIoB, €ClM MPaBUIILHO BBINMOJTHEHO HE MeHee 80% 3aanuii;
e 6 0a/mIoOB, €CIIM MPaBUJILHO BBINMOJIHEHO HE MeHee 60% 3amaHuid.

PacuerHoe 3a1aHue.
Tema: CocraBieHue OajaHca M pacyera IOTEPh B DIEKTPOCETEBOM KOMILIEKce (1o

BapuaHTaM )

PacueTHo€e 33/1aHM€e BLIIOJIHAETCS B d)ODMe JOMAIITHET'O 3a1aHU4A.

|. icxonuble nanuble s 3aganus: [lapameTpsl yuacTka 31eKTpUYECKOM ceTu.

Il. TexHonorusi BBIMOJHEHUsI 3aJaHUs: TPEOYETCS COCTaBUTH CIICIHANBbHYI0 aHalIuTHYecKyl (opmy OanaHca c
BBIJICJICHHEM TIOJIE3HOTO pacxojia M MOTEePh SHEPrHy. B MpUXOMHOI YacTH BBIIETUTH MO3JIEMEHTHO BCE MOCTYIAIOIIIE
MOTOKU DHEPrHH, B PACXOJHOM YacTH — TOJE3HYIO COCTABISIONIYI0 M TOTEPH JHEPrHU IO JJIEMEeHTaM. Paccuurtath
(daxtuueckuit u momyctumbiii Hebananc Ha [1C. Paccunrars TexHHUYECKHE MOTEpH B TpaHchopMaTopax (Harpy3ouHbIe U
YCIIOBHO-TIOCTOSTHHBIE TIOTepH). PaccunraTh Harpy3ounsie norepu B auHusix 10 kB. BbisiBUTH HeOanaHe NOACTAHIIMU TI0
cekipsiM 1ivH 10 kB. CocTaBUTh akT 0 COCTaBJICHUH OaaHca 3JeKTposHeprud Ha noacranmuu 100/10 kB.
MuHuManbHbI 006EM - 15 cTp.

Ilo pe3yjabTaTaM pacueTHOro 3alaHvsl BbICTABJISICTCH:
e 20 GamtoB, eciu MPaBIIIBHO BBITIOJIHEHO HE MeHee 90% 3amanmuii.
e 15 GamtoB, ecau MPaBMIIBHO BBITIOJIHEHO HEe MeHee 80% 3amaHuii;
e 10 GamtoB, eciau MPaBHIIBHO BHITIOJIHEHO HE MeHee 60% 3agaHmuiil.

B) [ly1st npoMesKyTOYHOI0 KOHTPOJIS:

JK3aMeH

Bormpock! k 3x3aMeHy:

OCHOBBI ITOCTPOCHUS YHEProOaTaHCOB

TemnmosHepreTHuecKkre CUCTEMBI M SHEprodarancel mpoMbeInrieHHbIX npennpustuid (TOCIIIT)
[IpaBuia ananu3a sHEProOaIaHCOB

Ocuognsle 3Hepropecypcsl TOCIIIT u sHEprocOeperaronme MepOnpUsITHS

OCHOBHBIE OIIpEAENIeHUS U KiIacCH(UKAIHSA TEXHOIOIHIECKHX MPOLIECCOB

Pacuer noTepp 3NIEKTPOIHEPTHH B JEKTPUIECKUX CETAX (OCHOBHBIE OIPEIEICHIS)

Pacuer noTepp 3NIEKTPOIHEPTHH B IJEKTPUIECKHUX CETAX (METOBI pacdera)

CucTeMbl SHeprocHaOKEeHU U OalaHCHI B 3JIEKTPOIHEPTETHKE

TonnuBo-3HEpreTHIecKnii OamaHc MPOMBIIUIEHHOTO IPEIIPUSITUS

10 [epBuunas nHpOpMaNHs IO pa3paboTKe U aHAIM3Y YHEPr00aTaHCOB IPOMBIIIUICHHBIX MPEATIPHSITHN
11. Cucremsl TernmocHaOxeHns. Kinaccngukarms morpeduTenei Tema.

12. CucreMbl BOIOCHA0KEHHUS, BOIOMIOTOTOBKH POMBIIIICHHOTO MTPEAPUATHS

13. Cucrema TEXHMUYECKOrO BOLOCHA0KEHUS

14. CucteMsl BO3TyXOCHA0KEHHUS TIPOMBIIIIICHHOT'O TIPEATIPHSATHS

15. Cucrema obecrieueHusI IPOIYKTaMU Pa3IeIeHIs BO3yXa MPOMBIIIICHHOTO MPEIIPUSTHS
16. CucreMbl ra30cHa0XEHHUS POMBIIUIEHHOTO TPEIPHSTHS

17. CtpykTypa cucTeMbI ra30cHa0XEeHHsI IPOMBIIIICHHOTO MPEATPHATH

18. DHepreTudeckuii 6aaHC MTPOMBIIUICHHOTO TIPEAIPHSTHS

19. TonmmBHO-3HepreTHYecKre OaNaHChl MPOMBIIUICHHOTO MPEAIPHATH

20. OCHOBBI ITOCTPOEHHS CHCTEM MOHHTOPHHTA 3HEPTroOaraHCOB MPOMBIIUICHHOTO MPEIPHATHS
21. TToctpoenne HHPOPMAIIOHHON CHCTEMBI SHEPro0aIaHCOB MPOMBIIUICHHON CHCTEMBI

©oOoNog~wWNE



22. OcHOBHBIE ATAITBI MaTeMaTHIecKkoro moaenupoBanus TICIII

23. BropuuHsle 3Hepropecypchl IPOMBIIUIEHHOTO PEIIPHUSITHS

24. DHeprocOepexeHne B HU3KHX W BEICOKOTEMITEPATYPHBIX TEXHOJIOTHIX

25. Vcrionp30BaHKE TEIJIOTHI TOPSIYETo KOKca

26. Vcrionp3oBaHue PU3NIECKON TEILUTOTHI 3aT0TOBOK

27. JHepreTn4ecKnuii MEHEPKMEHT

28. DHepreTH4ecKuit ayauT 1 NpUOOpHOE o0ecrieueHne

29. IloHsATHE M IPaKTUKA IPUMEHEHHS] YHEPTOCEPBUCHBIX KOHTPAKTOB.

30. DHeprobanaHc ¢ NPUMEHEHNEM HETPAUIIMOHHBIX 1 BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHU

31. O0630p 3aKOHO/ATEIBHBIX aKTOB TI0 IHEPTOCOEPEKEHUIO U PaCUETy MOTEPh

KpuTepnu BoIcTaBIeHUS OLIEHKH HA 3a4eTe:

Ouenka «otaumgHo» - ot 90 no 100 Gatos.

CryzneHT OOHapy)KUII BCECTOPOHHEE, CHCTEMATHYECKOe M TIyOOKOe 3HAaHWE MaTepHaoB M3Y4EHHOTO MOIYIIS, YMEHHE
CBOOOJIHO BBHINOJHATH 3aJaHUsl, TPEAYCMOTPEHHbIE IPOrpaMMOW, YCBOMBIIMHA OCHOBHYIO, W 3HAaKOMBIH C
JIOTIOJTHUTENILHOM JIUTEPaTypOid, peKOMEHIOBaHHOI! porpaMmoii. B mporecce 00y4eHust CTyASHT MPOSBII TBOPUYECKHUE
CHOCOOHOCTH B MTOHMMaHHH, M3JI0)KEHHU M MCIIOJIb30BaHUH MaTEPHUAIIOB M3y4EHHOTO MOMYIIS (IMCLIUILTHHEL), B TIOTHOM
o0beMe BBITNOJHII BCE BUBI NMPEAYCMOTPEHHOI'O TPOrpaMMOi KOHTPOJsS, Oe3ynpedyHO OTBETWJI HE TOJIBKO Ha BCE
OCHOBHBIE BOIPOCH, HO W Ha JOTNOJHHUTEIbHBIE BOMPOCH B paMKaxX OCHOBHOW MpPOrpaMMBbl MOAYJS, NPaBHIBHO
BBINOJHUII IPAKTHYECKOE 3a/1aHHE.

OrieHKa «Xopomio» - oT 76 10 89 GayIoB.

CryneHT OOHapyXwuJ MOJHOE 3HAHHE MAaTEPHAIOB HM3YUYEHHOTO MOJYJsl, YCIEIIHO BBITOJHWI TPEIyCMOTPEHHBIC
NporpaMMOH 3a/laHMsi, YCBOWJI OCHOBHYIO JIUTEpaTypy, NpEAyCMOTpeHHYylo mporpaMMmoi. CTyaeHT mokasal
CHCTEMAaTHYEeCKUI XapaKkTep 3HaHUW MO MOJYIIIO, BHIIIOJHUII OOJiee MTOJIOBUHBI BUIOB TIPEYCMOTPEHHOIO MPOrpaMMOii
KOHTPOJISA, OTBETWJII Ha BCE BOIPOCHI, INPAaBUJIBHO BBINOJHUII IMPAKTHYCCKOC 3aJaHHE, HO AOMYCTUII IIPU STOM
HECTIPUHIUITHAJIBHBIC OHIH6KP[.

OleHKa «yIOBIETBOPUTENLHO» - 0T 60 110 75 6asoB.

CryneHt oOHapyXWJl 3HaHHME MaTepHaja U3y4eHHOr0 MOIYNs B O0ObeMe, HEOOXOAMMOM sl JalbHeHIed y4eObl u
npencrosiied paboTel 1O NPO(EccHuy, CHpPaBWICS C BBHIIOJHEHWEM 3aJaHUM, MPETyCMOTPEHHBIX HPOrPaMMOH,
3HaKOMBIN C OCHOBHOM JIMTEpaTypOi, peKOMEHAOBaHHOI nporpaMMoil. CTyJJeHT BBHITIOJIHII HE MEHEe TIOJIOBUHBI BHIOB
HPEeIyCMOTPEHHOT 0 IIPOrpaMMON KOHTPOJIS, JOIYCTHI MOIPELIHOCTh B OTBETE HA TEOPETHYECKHE BOIPOCH! ¥/ WM IPH
BBINIOJIHEHUHU NPAKTUYECKUX 33JaHUH, HO 001afaeT HeoOXOOUMBIMH 3HAHUSMU JUIA UX YCTPaHEHHS MO PYKOBOACTBOM
npenoaaBaTens, J100 HEeMpaBUIBHO BBIIOIHMI NPAKTHYECKOE 3alJaHue, HO IO YKA3aHHUIO SK3aMEHATOpAa BBINOIHHI
Jpyrue NpakTUYECKUe 3alaHus U3 TOTrO XKe pa3zena MOLyIs.

OreHka «HEyI0BIECTBOPUTEIEHOY - MeHee 60 6asuioB.

CryneHT OOHaApYXUJ Cephe3HbIE MPOOENBI B 3HAHUSIX OCHOBHOT'O MaTepraja H3y4eHHOTO MOYJIs, TOIYCTHII

MIPUHIIMITAATBHBIE OIMMOKA B BBIIOJHEHUU MPETyCMOTPEHHBIX MporpamMmoi 3amaHuid. CTyIeHT BBITIOIHUAT
MeHee MOJOBHHBI BHJIOB IPEIYCMOTPEHHOIO MPOTrpamMMOil KOHTPOJIA, HE OTBETHJI HA BCE BOIPOCH H
JOTTOTHUTENTFHBIE BOIIPOCHI, ¥ HEMPABWIIHHO BBHITOIHIII MTPAKTHYECKOE 3aJaHHE.



