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1 Hean, 3a71a4um U NUIAHNUPYyeMble Pe3yJbTAThI 00y4eHHUs M0 JUCHUIINHE
«INEKTPONMUTAIOIINE CeTH CHCTEM 3JTEKTPOCHAOKEHUSD)

Iesiblo M3y4eHust JUCLUIUIMHEI ABIseTCA (POPMUPOBAHUE 3HAHUN O MPOEKTUPOBAHHUHM IJIEK-
TPOIHUTAIOLINX CETEH CUCTEM 3JIEKTPOCHAOKEHUs, 0OecTrieueHre PU MPOSKTUPOBAHUN U SKCILTY-
aTalllu EKTPUUECKUX CeTeH SKOHOMUYHOCTH U HaZIEKHOCTH UX pabOoTBhI, a TAKIKE Ka4eCTBa JIEK-
TPOIHEPTUU.

3agavell M3y4YeHHMs IVCLUUIUIMHBI SABJISETCS: MU3yYEHUE INPAKTHYECKUX BO3MOKHOCTEH HC-
[10JIb30BAHUS COBPEMEHHOM BBIYMCIUTEIBHON TEXHUKH JIs IPOEKTUPOBAHUS, paCUETOB U yIIPaB-
JIEHUS HJIEKTPOIUTAIOLIMX CETEH CUCTEM IEKTPOCHAOKEHMS.

Iliianupyemblie pe3yJibTaThl 00y4eHUs, COOTHeCeHHbIe ¢ ycTaHoBJeHHbIMU B OITOII BO
HHAUKATOPAMM IO0CTHKEHHUS KOMIIEeTEHIIUI.

OOyueHrue 1O IUCIUIUIMHE «JJIeKTPONHMTAIONIME CeTH CHCTEM JJIEKTPOCHAOKEHHs»
HaIrpaBJIeHO Ha (OPMHUPOBAHUE Y O0YHAIOIIUXCS CIEAYIOUINX KOMITETEHIIUMA:

KOI[ M HAUMEHOBAHHE KOMIIETEHIIU I I/IH):[I/IKaTOPBI JAOCTHKCHUA KOMIICTCHIIUHA

IIK-1. Cnocoben ydactBoBaTh B mpoek- | MUIIK-1.1. 3HaTh HOpMaTUBHO-TEXHUYECKYIO J0-
TUPOBAaHUM OOBEKTOB MPO(ECCHOHANIb- | KyMEHTALUIO, pa3IMUHble TEXHUUECKUE U YHEP-
HOM J1eATENbHOCTH roa¢peKTUBHBIE TPEOOBAHUS K TPOSKTHPOBAHUIO
AJIEKTPUYECKUX CETEH;

NIIK-1.2. BeiOupaTh 37€MEHTHI U CXEMBI JIEKTPO-
MUTAIOIUX CETe CHCTEM 3JIEKTPOCHAOKEHMS;
HIIK-1.3. ITpoekTupoBaTh 3JIEKTPUUYECKUE CETH B
COOTBETCTBUM C TEXHUYECKHUM 33a/JaHUEM U HOpMa-
TUBHO-TEXHUYECKON JOKyMEHTAIueH, coOroaas
pa3NuYHbIC TEXHUYECKHE M 3HEProd(p(eKTUBHBIC
TpeOOBaHUSI.

2 MecTo IUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

JlucrunianHa OTHOCUTCS K 9acTh, GOpMUPYEeMOl yYaCTHHUKAMH 00pa30BaTEIbHBIX OTHOIIIC-
Hult 61oka b1 «/lucuumninHbl (MOILYIH )».

JlucruniauHa B3aMMOCBSI3aHa JIOTUYECKH U COACPKATEIHbHO-METOIUYECKH CO CIACAYIOIIMMHI
mucrtummaamu OOIT:

- MaTeMaTUYCCKUI aHaJIN3;

- JIIEKTPOCHAOKEHHUE;

- TEOPETUIECKHUE OCHOBBI AJICKTPOTEXHUKHU;

- CUCTEMBI JIEKTPOCHAOKEHHUS,

- OKCIUTyaTanusi JIEKTPOOOOPYI0BAHUS CUCTEM AJIEKTPOCHAOKECHHUS;

- IEPEHATPSDKEHUS B CHCTEMaX dJIEKTPOCHAOKEHUS;

- peneitHas 3amuTa 1 aBTOMaTHKA.

3 Crpykrypa M coaep:KaHue TUCHUTIIAHBI

OO0mast TpyJ0eMKOCTh JUCIHUILTMHBI COCTaBIIsACT 4 3a4eTHhIX enuHull (144 akameMU4ecKux
4acoB).
3.1 Buabl yueOHOM padoThI M TPYI0EMKOCTh
(o popmam oOyueHus)



3.1.1 3aounas ¢popma oOyueHus

Ne Koanue- CemecTp
n/n Buj yueOHoi1 padoThl CTBO 7
4acoB
1 | AyauTopHble 3aHATHS 16 16
B ToMm uncie:
1.1 | Jlekun 8 8
1.2 | CeMuHapCcKue/MPaKTUYECKUE 3aHATUS 4 4
1.3 | JlabopaTopHbIe 3aHATHUS 4 4
2 | CamocTtosiTenbHas padoTa 128 128
B ToMm uncie:
2.1 | Odopmiuenue OT4€TOB TO JAaOOPATOPHBIM
paboTaM M MOArOTOBKA K MX 3aIIHTE. 38 38
2.2 | O6yuenue B cucreme LMS 60 60
2.3 | IloaroroBka Kk MpoOMeEKyTOYHON aTTeCTalluu 20 30
3 | IIpome:xyTOYHAsI ATTECTALMSA
3adet/nud.3auer/7K3amMeH IK3aMeH
Hroro 144 144

3.2 TemaTn4ecKuil MUIAH U3yYeHUS TUCUUILIMHBI

TpyroemkocTsb, yac

AyauTopHasi padora

Cemu- | Jlabo- I Camo-
Ne Pa3nenni/Tembl Hap- | parop- PaK= 1 eros-
n/n AUCHMUILINHBI Beero | Jlex | ckme/ | mple | oo TeJb-
WU  [IPAaKTH-| 3aHs- ICTI:)?FO_ Hast
YECKUEe | THS paborta
BAHATUS ToBKa
1 Paznen 1. Bonpochl NpoeKTUPOBAHUA 64 6 4 - 54
3JIEKTPHYECKHX ceTeil
1.1 Tema 1. XapaktepucTuka 3amad npoek- 14 2 - - 12
TUPOBAHUSA
1.2 Tema 2. VYuer HaAEKHOCTH SJIECKTPH- 14 2 - - 12
YECKUX CeTed B TEXHUKO-DKOHOMHUYE-
CKHX pacyeTax Mpu NPOEeKTUPOBAHUU
1.3 | Tema 3. OcHOBBI BbIOOpa ceueHuit mpo- | 36 2 4 - 30
BOJZIOB U Kaleei
2 Paznen 2. PeryaumpoBanue padoumx 80 2 - 4 74
PEeKUMOB JIEKTPHYECKUX CHCTEM
2.1 Tewma 1. PerynupoBanue pabounx pexu- 41 1 - 2 38
MOB JIEKTPUUYECKUX CUCTEM
2.2 | Tema 2. banaHc akTUBHOW U PEaKTUBHOU 39 1 - 2 36
MOIIIHOCTHU
Hroro 144 8 4 4 128




3.3 Conepxanne TUCHUIINHBI
Pa3znea 1. Bonpochl NpoeKTHPOBaHMS 3JIEKTPHUYECKHUX ceTell

Tema 1. XapakTepucTuka 3a1a4 NPoOeKTHUPOBAHMS

XapakTepucTuka 3ajiady IpoeKTUpoBaHus. KanutaabHble BIOXKEHUS HA COOPYKEHUE CETH U
€XeroJIHble U3CPKKHU Ha dKcIuTyaTanuio. Tapud Ha anexkTposHepruto. CTOMMOCTH TOAOBOIO MO-
TpeOJIEHUS! ¥ TOJOBBIX MOTEPh ANMEKTposHeprun. OnpeneneHne NoTepb B SHEPTUN B DIIEMEHTaX
AJICKTPUUECKON CETH, BpeMsl MOTEPh. TEXHUKO-YKOHOMUYECKHH yIIepO OT MepephIBOB AJIEKTPO-
cHa0XeHus1. MeToIuKa TEXHUKO-DKOHOMUYECKOT'O CPaBHEHHSI BADHAHTOB JIEKTPUUECKOM CETH.

Tema 2. VYdeT HAIeKHOCTH IJIEKTPUUYECKHUX CeTeill B TEXHUKO-IKOHOMHUYECKHUX pacue-
Tax NPHU NPOEKTUPOBAHNH

VY4er HaJIe)KHOCTH AIIEKTPUUYECKUX CETEel B TEXHUKO-3KOHOMHUYECKHX pacueTax Mpu MpoeK-

TUpOBaHUU. BIOOp KOHGUTYpauu cXeMbl ceTU. BBIOOp HOMHHAIEHOTO HAMPSHKEHUS! CeTH. BhI-
60p TpaHchHOPMATOPOB HA MOJICTAHIIUSIX.

Tema 3. OcHOBBI BbIOOpA ce4eHUIT MPOBOAOB M KaleJiei

OcHOBBI BBIOOpA CEUCHMI MPOBOAOB U Kabeei. BhIOOp SKOHOMHUUYECKH 11e71ecCO00pa3HbBIX Ce-
YEHUI POBOJHUKOB 10 SKOHOMHYECKOH TUIOTHOCTH TOKA U C MIOMOLIbI0 SKOHOMUYECKUX UHTEP-
BaJIOB. TeXHUUECKHE OTpaHUUYEHUS MPU BHIOOpE CeYEHUH MPOBOTHUKOB. BBIOOp cedeHuii mpoBo-
JI0B M Ka0eJiell B MECTHBIX CETSIX 10 JIOIyCKaeMOH 1oTepe HanpshkeHus. Beroop ceuenuii mpoBo-
HUKOB TI0 YCIJIOBHUIO JIOMyCTUMOro HarpeBa. OOmias XapakTepUCTHKA CYIIECTBYIOIIMX CIOCOO0B
BbIOOpa CEYECHUI MPOBOJHUKOB B AJIEKTPUYECKHUX CETAX PA3HOI0 Ha3HAYCHMUS.

Pasnea 2. PeryiupoBanue pado4nx pe;KMMOB IEKTPHYECKHX CHCTEM

Tema 1. PerysimpoBanue paboyux pe;KUMOB JIEKTPHYECKHX CHCTEM

PerynupoBanue pabounx pe:KuMOB 3JIEKTPUUECKUX CUCTEM Y IPaBICHUE PEKUMaMU JIEKTPHU-
YECKUX CHUCTEM.

Tema 2. bajlaHc aKTUBHOI U PeaKTHBHOI MOIIIHOCTH

bayaHc akTUBHON M PEAKTUBHOM MOLIHOCTH B JJIEKTPUYECKON CHUCTEME, €r0 HapylLIEHUs U
CrocoObI MPeIOTBPAIICHHS HapyIIeHUs OanaHca.

3.4 TemaTuka ceMUHAPCKUX/MIPAKTHYECKUX M J1a00PATOPHBIX 3aHATHH

3.4.1 CemnHapckue/pakKTHYECKUE 3AHATHS

IIpakTnyeckoe 3ansaTue Nel.

Br160op HOMHHANTBHOTO HANIPsDKEHUS ceTU. PacdeT cedeHuii mpoBOIOB B PA30MKHYTON Maru-
CTPAJIBHOU CETH 110 SKOHOMUYECKOH IIJIOTHOCTU TOKA. Y YeT TEXHUYECKUX OTPAHUYCHUM IIPU BBI-
Oope ceueHui

IIpakTnyeckoe 3ansaTHe Ne2.

Pacyer cedeHnii mpoBOIOB B KOJNBLEBOW CETH M CETH JBYXCTOPOHHMM ITUTAHMEM IO DKOHO-
MUYECKOH IJIOTHOCTHU TOKA. YUYET TEXHUYECKUX OrpaHUYCHUN. TeXHUKO-9KOHOMUYECKHUM pacyeT.
Br100op onTumansHOro BapuaHTa Ipy NPOEKTUPOBAHUY CETH.

3.4.2 JlaGopaTopHbIe 3aHATHUSA
JlabopaTopHas padora Nel. MccnenoBanue pexxuMoB pabOThI TWHUHU C IBYXCTOPOHHUM ITH-

TaHUECM. 3KCHepI/IM€HTa.HBHOC HUCCICAOBAHUC PCIKUMOB JIMHUHA C IBYXCTOPOHHUM NHUTAHUCM IIPU
OIWHAKOBLBIX U PA3JIMYAIOIIUXCA HAITPAKCHUAX HAa TUTAOMNX KOHIAX JIMHHUU,



JlabopaTopnas paGora Ne2. VccnenoBanue pexuMoB HEOAHOPOIHBIX AIEKTPUUYECKUX Ce-
Tel. DKCIEPUMEHTAIbHOE CIEA0BAHNUE PACIPEIEICHHS TIOTOKOB MOIHOCTH U MTOTEPh aKTUBHOU
MOIIHOCTHY B 3aMKHYTOH CETH.

3.5TemaTuka KypcOBbIX IPOEKTOB (KypPCOBBIX padoT) - HeT
4 Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE o0ecriedeHue

4.1 HopmatuBHblie 10kyMeHTbI H 'OCToI

1. CBon mpaBuil «DnekTporexHudeckue ycrporctBay CII 76.13330.2016. DnekTpoHHBII
(oH] TPaBOBBIX M HOPMATHBHO-TEXHUYECKHUX JTOKYMEHTOB.

2. 11IYD 7. IlpaBuna ycTpoicTBa 3JIEKTPOYCTaHOBOK. M3nanue ceapmoe. Y TBepKaeHsl [Ipu-
ka3oM Munsnepro Poccun ot 08.07.2002 Ne 204.

3. T'OCT 2933-83. AnnapaTbl 2JICKTPUUYECKUE HU3KOBOJbTHBIE. METOIbI MCTIBITAHUIA.

4. T'OCT IEC 60947-1-2014. Anmnaparypa paclpeneiacHuss U yInpaBiIeHNUs HU3KOBOJIbTHAS.
Yacrs 1.

5.TOCT 30331.1-2013 (IEC 60364—1:2005) DneKkTpoyCcTaHOBKM HU3KOBOJIbTHBIE. YacTs 1.
OcHOBHBIE TIOJIOKEHUS, OLIEHKA OOLINX XapaKTePUCTUK, TEPMHUHBI U OIIpeIeICHHUSL.

4.2 OcHOBHasl JTUTEPATYypa

1. DneKkTpuUYeCcKre CUCTEMBI. DJIEKTPHUUECKHUE CeTH Y4eO. I By30B 110 HallpaBIeHUo "DHep-
retuka u sHepromammHoctpoenue" B. A. Benukos, A. A. I'mazynos, JI. A. XKykos u np.; [lox
pen.: B. A. Benukona, B. A. Ctpoesa. - 2-¢ u3n., nepepad. u gor. - M.: Beiciias mkomna, 1998. -
511 c. nn.

4.3 lonoiHUTEJIbHAS JIUTEPATypPa

1. Heknenaes, b. H. DnekTpuyeckast 4acTh 3JI€KTPOCTAHIIMN U TToAcTaHIuni CripaB. MmaTepu-
QJIBI 17151 KypC. ¥ AUIIIIOM. TIPOEKT.: YueO. mocodue 11t By30B IO criell. " DIeKTpuieckrue CTaHun".
- 4-e 3., mepepad. u mom. - M.: DHeproatommu3aart, 1989. - 608 c. wi.

2. DnektporexHuueckuil cipaBounuk T. 3 IIpon3BoacTBo, nepenayda u pacrpeneacHue dJekK-
tpudeckoit sHeprun/ [loarorosunu E. A. Bonkosa u np.; mox o6mr. pen. B. I'. 'epacumosa u nip.
B 4 1. [Tox o6m1. pen. B. I'. 'epacumoBa u ap. - 8-e uz ., uctp. u goi. - M.: M3garenscteo MOU,
2002. - 963 c. un.

4.4 Jj1eKTPpOHHbBIE 00pa3oBaTe/IbHbIE PeCYPChI

[TpoBenenue 3aHATHI U aTTECTAIMKA BO3MOKHO B TUCTAaHIIMOHHOM (hopMaTe ¢ MpUMEHEHHEM
CHUCTEMBI TUCTAaHIIMOHHOTO 00yueHus yauBepcurera (C1O-LMS) Ha ocHOBE pa3paboTaHHBIX Ka-
(enpoit >eKTPOHHBIX 00pazoBaTeIbHBIX pecypcoB (DOP) mo BceM pasnenaM nporpaMMsl:

Hasanue D0P Ccbuika
CucTeMbl AIEKTPOCHAOKEHUS https://online.mospolytech.ru/course/view.php?id=10418

Pazpabotannsiii JOP BKIIOYAIOT TPOMEXYTOUYHBINA M UTOTOBBII TECTHI.
ITopsimok npoBeneHus paboT B AUCTAaHIIMOHHOM (popMaTe yCTaHABIMBAETCS OT/AEIbHBIMU pac-
HOPSDKEHUSIMH ITPOPEKTOpa 10 yueOHOM paboTe M/Hiu LIEHTPOM y4eOHO-METOINYECKO paboThI.



Kaxxapiii cTyieHT obecriedeH HHANBH Ty AIbHBIM HEOTPAaHUYCHHBIM JOCTYTIOM K DJIEKTPOHHBIM
oubmmotekam yHusepcuteta (http://lib.mami.ru/lib/content/elektronnyy-katalog).

Ccplka Ha 3JIEKTPOHHYIO OMOINOTEKY:

https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JInnieH3n0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NpPorpaMMHoe odecrie-

YyeHue
1. MoitOduc — poccuiickast KOMIaHUSA-pa3padOTUMK OE30MACHBIX O(PHUCHBIX PEIICHUH IS
o01IeHust 1 COBMECTHOM paboThl ¢ mokymeHnTamu (AnbTepHatuBa MS Office) https://myoffice.ru/
2. Ilnatdpopma nanoCAD — 370 poccuiickas rardopma Ijsi IPOSKTUPOBAHUS U MOAETHPO-
BaHMs OOBEKTOB pa3nuHOM ciokHocTH. [lomgnepxka ¢popmaroB *.dwg u IFC nemaer ee orTiany-
HbIM pemienueM i cometenus CAITP- u BIM-texnonoruii. ®yHkunoHan miatGopmMbl MOKET
OBITH PacIIMPEH C MOMOIIIBIO CHIEIUATBHBIX MOIYJIeH https://www.nanocad.ru/support/education/.

4.6 CoBpeMenHblIe npodecCHOHATIBbHbIE 0a3bl JAHHBIX U HHPOPMALINOH-
HbI€ CIIPABOYHBIE CHCTEMbI
Poccwuiickas HanoHanbpHas Oubnuoteka http://www.nlr.ru
OBbC «YHuBepcuterckas 6ubanoTexa oHmaiiH» https://biblioclub.ru/index.php
Hayunas snextponnast 6ubnuorexa http://www.elibrary.ru
Poccuiickas rocynapcTBeHHas 6nbamoTeka http://www.rsl.ru
O6pazosarenbHas miardopma FOPAWT http://www.urait.ru
«TexaKenepr» — CrpaBOYHAS CHCTEMA, MPEIOCTABIISIONIas HOPMAaTHBHO-TEXHHUYECKYIO,
HOPMAaTHUBHO-TIPaBOBYIO HH(opMaruio https:/Texskcnept.caift/
7. DnekTpoTexHUYeckas ondnuoreka «Anek.py» https://www.elec.ru/library/info/
8. Netelectro. HoBoctu anexkrporexuuku, obopynosanue. Mapopmarus o KOMIaHHUSIX U BbI-
CTaBKax, CTaThH, 00bABICHUA. https://netelectro.ru/
9. DnextpoueHTp. http://electrocentr.info/

ANk

5 MarepuajbHO-TEXHMYECKOe o0ecrevyeHue

Jlnst mpoBeeHUs JIEKUMOHHBIX 3aHATHI UCIIONb3YIOTCS 8y AUTOPUH, OCHAICHHbBIE KOMIIBIOTE-
paMH M HMHTEPAKTUBHOM  JOCKOM, MYJIbTUMEIUWHBIM  IIPOCKTOpaM U JKpaHAM:
B-307 u ayauropuu obmiero ¢houaa. s npoBeneHus 1a00paTOpHBIX pabOT UCTIOIB3YETCS ayIH-
topust: B-307 u aynutopuu B IHHOBaIimoHHO-00pa3oBaTeIbHOM KoMIUTekce « TexHorpamy», KoTo-
pbIi pacrnionoxkeH Ha Tepputopun BJIHX.

6 MeToauyeckue peKOMeHIALINH

6.1 MeToanuyeckue peKOMeH/IAIM U JIJIS1 PenoJaaBaTeJisi 10 OPraHu3anum o0y-
YeHust

6.1.1 IlpenonaBarens OpraHu3yeT MPEroaBaHue TUCIIUTUTHHEBI B COOTBETCTBUH C TPEOOBaHU-
savu «[lomoxenus 06 opranuzanuu 00pa3zoBaTEIHLHOTO Mporecca B MOCKOBCKOM TOJIUTEXHUYE-
CKOM YHUBEPCHUTETE U €r0 (Priinanaxy», yTBepKIEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nepBoMm 3aHsATUM IIpeNoAaBaTelb TOBOJUT 10 CBEICHUA CTYJICHTOB COJIEpKaHHE pa-
0oueit mporpammbl gucuurTuHb! (PITT).

6.1.3 IlpenogaBaTens 0cOOEHHO OOpalIaeT BHUMaHUE CTYICHTOB Ha:

—  BuUJBI ¥ (HOPMBI IPOBEICHUS 3aHITHH 1O TUCIUTIIINHE, BKIIOYAs MTOPSIOK MPOBEACHUS
3aHITHI C TPUMEHEHUEM TEXHOJOTHH MUCTAaHIIMOHHOTO OOYYECHHSI U CHCTEMBI -
craniinonHoro ooydenus: yauepcutera (CJIO Mockosckoro [Tonmrexa);


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://www.nanocad.ru/support/education/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://%D1%82%D0%B5%D1%85%D1%8D%D0%BA%D1%81%D0%BF%D0%B5%D1%80%D1%82.%D1%81%D0%B0%D0%B9%D1%82/
https://www.elec.ru/library/info/
https://netelectro.ru/
http://electrocentr.info/

—  BUJBI, COJEpKaHUE U MOPSIO0K MPOBEIECHUS TEKYIIEro KOHTPOJISI YCIIEBa€MOCTH B CO-
OTBETCTBHH C ()OHJIOM OLIEHOYHBIX CPEJICTB;
— (Qopmy, coaep:kaHne U MOPAJOK IPOBEICHUS IPOMEKYTOUHON aTTECTALMU B COOTBET-
CTBUHU ¢ (DOHIOM OIIEHOYHBIX CPENCTB, MpeaycMoTpeHHbM PIT/T.

6.1.4 IlpenonaBaress JOBOIUT A0 CBEACHUS CTYICHTOB I'pa UK BHITIOJIHEHUS yUeOHbIX padoT,
npeaycmoTpennbix PIT/I.

6.1.5 IlpenonaBarens peKOMEHYET CTY€HTaM OCHOBHYIO U JOIIOJIHUTENBHYIO JIUTEPATYPY.

6.1.6 IlpenonaBarens MpenOCTaBISAET Mepe] MPOMEKYTOUHON aTTeCTalMel (IK3aMEHOM WJTH
3a4€TOM) CIIMCOK BOIIPOCOB JJIsl IOJATOTOBKH.

6.1.7 IlpenonaBareny, KOTOPHIE IPOBOIAT JIEKITMOHHBIC M TIPAKTHYECKUE (CEMHUHAPCKUE) 3a-
HSTHS, COTJIACYIOT TEMAaTUYECKHUI TUIaH MPAKTUYECKUX 3aHATHH, 4TOOBI UCTOIB30BATh CAMHYIO
cucteMy 0003HAYEHU, TEPMUHOB, OCHOBHBIX MOHATUHN AUCUUTIINHBIL.

6.1.8 Ilpu moAroTOBKE K CEMHUHAPCKOMY 3aHSTHIO 1O NMEPEYHIO OOBSIBICHHBIX TEM Mpernoa-
BaTEJI0 HEOOXOJUMO YTOUHHUTS IJIaH UX NpoBeaeHus, cornacHo PIIJI, npoxymats hopMynupoBku
U CoZiep)KaHUe Y4eOHBIX BOIIPOCOB, BRBIHOCUMBIX Ha 00CYKICHHE, O3HAKOMHUTHCS C TIEPEYHEM BO-
IIPOCOB 10 TEME CEMUHApA.

B xone cemuHapa BO BCTYIIUTEIBHOM CJIOBE PACKPBITh MPAKTUYECKYI0 3HAYMMOCTh TEMBI Ce-
MUHApPCKOTO 3aHATHUS, ONMPEICIUTh MOPSIOK €ro MPOBEACHUS, BpeMs Ha OOCYXJIEHHE KaXA0ro
yuebHoro Borpoca. Mcnonb30BaTh (GPOHTAIBHBIN ONPOC J1aBasi BO3MOXXHOCTh BBICTYIIUTh BCEM
CTyJ€HTaM, IPUCYTCTBYIOIINM Ha 3aHATHUU.

B 3akimrounTeNnbHOM YacTH CEMUHAPCKOTO 3aHATHUSA CIIELy€ET IIOJBECTH UTOTHU: aTh OLIEHKY BbI-
CTYIIJICHUH Ka)KJJOTO CTY/IEHTa U y4eOHOU TPYMIIBI B IEJIOM. PacKpbITh MOJI0KUTENBHBIE CTOPOHBI
Y HEJIOCTATKH NTPOBEIEHHOI0 CEMUHAPCKOro 3aHATHsI. OTBETUTH Ha BOIPOCHI CTYJEHTOB. Bhinarh
3aJJaHus JJIs1 CAMOCTOSITENIbHOM MOATOTOBKH K CIIEAYIOLIEMY 3aHITHIO.

6.1.9 LlenecooOpa3Ho B X0/€ 3aIIUTHI TaOOPAaTOPHBIX pabOT 3aJaBaTh BHICTYMAIOLINM H ay/IH-
TOPUH TOMOJTHUTENbHBIE U YTOUHSIOLIUE BOMPOCHI C LIEIbIO BBISCHEHUS UX MO3UIIMMA IO CYIIECTBY
00CyX/1aeMBbIX MPOOIIEM.

Bo3MoxHO npoBeieHne 3aHATHI 1 aTTeCTallid B IUCTAHIIMOHHOM (popMaTte ¢ MPUMEHEHHEM
CUCTEeMBI AUCTaHIIMOHHOTO 00yueHus yauBepcuteTa (CJJO MockoBckoro [Tonmurexa).

6.1.10 ITopsgox mpoBeaeHusT pabOT B NUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTICIb-
HBIMHU PaCTIOPsHLKEHUSIMU IIPOPEKTOpPA Mo yueOHOM padoTe 1/Uii EeHTPOM yueOHO-METOAMYECKON
paboTHI.

6.2 MeToanuyeckune yYKa3aHus J1Jisl 00y4AIOIUXCH M0 0CBOEHUIO JUCHUIJINHBI.

6.2.1 CtyneHTy HEOOXOAUMO COCTaBHUTb JJs ceOs rpaduK BHIMOIHEHUS yu4eOHBIX paldoT,
npeaycMoTpeHHbIX PII] ¢ yuérom TpebGoBaHUil Ipyrux MUCHIUILIAH, H3y9aeMbIX B TEKYIIEM Ce-
MECTpE.

6.2.2 Tlpu nnpoBeIeHUM 3aHATHI U TIPOLIEAYP TEKYLIECH U MPOMEKYTOUYHON aTTECTAllUH C UC-
NOJIb30BAaHUEM MHCTPYMEHTOB HH(POPMAITMOHHOW 00pa30BaTeIbHON Cpe/Ibl AUCTAHIIMOHHOTO 00-
paszoBanus yauBepcutera (CIIO MockoBckoro [TonuTexa), kak BO BpeMsi KOHTaKTHOW pabOThI ¢
IpernoJiaBaTesieM, TaK U BO BPEMsI CAMOCTOATENbHOM pabOThl CTYACHT JIOJDKEH 00ECIeUNTh TeX-
HUYECKYI0 BO3MOXHOCTh JMCTAHIIMOHHOT'O MOJKIIOYEHUS K CUCTEMaM JUCTAHIIMOHHOTO 00yde-
Hus. [Ipy 0OTCYTCTBUM TaKOH BO3MOXHOCTH OOCYAUTH CUTYAIHIO C IPEToJaBaTeIeM TUCIIUITIIHHEIL.

6.2.3 K npoMeXyTOUHOH aTTeCTalluH JOIMYCKAIOTCS TOJIBKO O0YYaroIIMecs], BBITIOJIHUBIIHNE
BCE BHJIBI yueOHOI paboThl, mpeaycMoTpeHHble paboueii nporpammoit aucturiuasl (PTIT).

7 @oH]I OLIEHOYHBIX CPEACTB
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7.1 MeToAbI KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00y4eHHUs

®opMa NPOMEKYTOYHOM ATTECTALUMN B CeILMOM: IK3aMeEH.

[IpomexyTouHas aTTectanus oOydaromuxcs B hopMe 3K3aMeHa MPOBOJUTCS 110 pe3yIbTaTaM
BBITIOJIHEHHS BCEX BUJIOB yueOHOM pabOThI, TPEIYCMOTPEHHBIX YUECOHBIM IJIAHOM 110 JAHHOMW JTUC-
HUIUTMHE (MOMYJIIO), IPH ATOM YUYUTBIBAIOTCS PE3yJIbTaThl TEKYILIErO0 KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemecTpa. OLeHKa CTEeNEeHU JOCTHKEHH O0OYYalONIMMUCS TUIAHUPYEMbIX Pe3yJIbTaToB
0o0y4eHus N0 AUCUUILIIMHE (MOIYJII0) MPOBOIUTCS MPENoaBaTesieM, BeAYIIHUM 3aHITHUS IO JHC-
[UIUTMHE (MOIYJII0) METOJIOM JKCIIePTHOU olleHKH. [1o uToram mpoMeKyTOUHOH aTTeCTaluu 10
JTUCIUIUIMHE (MOJYJII0) BBICTABISIETCS OLIEHKA «OTJIMYHOY», «XOPOLIO», «yIOBIETBOPUTEIHLHO
WJIU «HEYJOBJIETBOPUTEIBHOM.

K npomexyToyHOM aTTecTanuu JO0MYCKAITCS TOJIbKO CTYJIEHTHI, BHITOJIHUBIINE BCE BUbI
y4eOHO#l paboThl, MPEeayCMOTPEHHbIE pabouell MporpaMMoil MO TUCIHILIMHE «DJIEKTPONUTAIO-
M€ CETH CUCTEM BJIEKTPOCHAOKEHNUS»: BHIIOJHWIN U 3alIUTHIIN TaOOpaTopHbIe padoThl, a TAKKe
BBITIOJIHWIIA TECTOBBIE 3a7aHus B cucreme LMS.

7.2 lllkajia 1 KPpUTEPHUHU OLEHUBAHUS PE3YJIbTATOB 00y4YeHUSA

[Ikana oleHUBaHUs PE3yJIbTAaTOB MPOMEKYTOUHOM aTTECTAllMU «IK3aMeH» U UX OINMCaHUE:

HlIkana ouenusanusn

Kpumepuit oyenueanusn

Omauuno

Buvinonnenst 6ce 6uovl yuebnou pabomol, npedycmompenHvie y4eOHbIM
naanom. Cmyoenm OeMOHCmpupyem coomeemcmeue 3Hanull, YMeHul,
HABbIKOB NPUBLOCHHHIM 8 MAOIUYAX NOKA3ameinel, onepupyem npuoope-
MEHHBIMU SHAHUAMU, YMEHUAMU, HABLIKAMU, NPUMEHSAEM UX 8 CUMYAYUSX
nosvluteHHoU croxicHocmu. Ipu smom mo2ym 6vimv OONYujeHbl He3HAYU-
mebHble OUUOKU, HeMOYHOCMU, 3aMPYOHEeHUs NPU AHATUMUYECKUX One-
payusx, nepeHoce 3HAHUll U YMeHUull Ha Ho8ble, HeCMAHOAPMHble CUMYa-
yuu.

Xopowio

Buinonnenst 6ce 6uovl yuebnoti pabomovl, npedycmMompenHvle V4eOHbIM
naanom. Cmyoenm OeMoHCmpupyem HenoiHoe, NPAsUibHOe COOMBEENI-
cmeue 3HaHUll, YMeHUll, HABbIKO8 NPUBCOCHHbIM 6 MAOIUYAX noKazame-
netl, OO ecau npu dmom Obliu O0OnyujeHvl 2-3 HecyujecmeeHHvle
owUOKU.

Yooenemsopumenvro

Buvinonnenst 6ce 6uovl yuebnoti pabomol, npedycmMompenHvle V4eOHbIM
naanom. Cmyoenm oemMoHcmpupyem coomeemcmeaue 3HaHull, 8 KOMmopom
oceeuena OCHOBHAs, Haubolee GAJXCHAS 4aACMb Mamepuaid, HO npu
9MOM 0ONYUeHa 0OHA 3HAUUMENbHAS. OWUOKA UTU HEMOYHOCb.

HeyoosnemsopumenvHo

He gvinonnen ooun unu 6onee 61008 yuebHou pabomol, npedycmMompeHt-
HbIX yueOHbim nianom. CmyoeHm 0eMoHCmpupyem HenoiHoe CoOmeent-
cmeue 3HaHUll, YMeHUll, HABbIKO8 NPUBCOCHHbIM 6 MAOIUYAX noKazame-
Jnietl, OONYCKAOmMcs 3Ha4umenbHole OWUOKU, NPOSGIAENC OMCYMCmeaue
3HAHULL, YMeHUll, HABbIKO8 N0 POy NoKazameieu, CmyOeHm UCHbLMbl-
6aem 3HauUmMenbHble 3ampyOHeHUs NPU ONEPUPOBAHUU SHAHUSIMU U YMe-
HUSLMU NPU UX NEPEHOCE HA HOBble CUMYAYULL.
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7.3 OueHo4HbIe CpeACTBA
7.3.1 Texkyumuii KOHTPOJIb

1. [ToaroroBka K BBIIOJHEHUIO, OPOPMIICHHE OTUETOB | 3alIuTa JJA0OPATOPHBIX PaboT.
2. BrinonHeHne MPOMEXYTOYHOTO U UTOTOBOTO TECTUPOBAHUS 110 OCHOBHBIM pa3JieiaM JIHC-
UAIUIMHEL B cucteme LMS.

7.3.2 IIpoMesKyTOYHAA aTTeCTAIMS

[TpomesxyTouHas aTTecTalys MPOBOAUTCS B (hOpMe MUCHMEHHOT0 IK3aMeHa C ITOCIEAYIOIINM
co0ecel0BaHKEM IO MaTepHaiaM OTBETa.

DK3aMEHAITMOHHBIN OUIET COAEPKUT ABa Bompoca. CIUCOK BOMPOCOB, BEIHOCUMBIX Ha JK3a-
MEH, BBIJIA€TCS CTyJE€HTaM Ha MepBOM 3aHATUU. JIJI1 MOArOTOBKY M HANKCAHUS OTBETa Ha OHIIET
cTyaeHty Beiaensercs 40 MunyT. B mporecce npoBeneHus codeceioBaHus CTYICHTY MOTYT OBbITh
3aJlaHbl JOTIOJIHUTEIbHBIEC BOMPOCHI, HE BHIXOSIINE 32 PAMKH U3YYEHHOTO Kypca.

Bonpocel k 3xk3aMeny:

1. 3anucaTh COOTHOLIEHUS MEX 1y ITapaMeTpaMu yeTblpexnontocHuka A, B, C, D u napamer-
pamu [T-006pa3Hoii cXeMbl 3aMeleHUs TUHUH.

2. YTo TaKoe OMbITHI XOJIOCTOTO X0Ja U KOPOTKOT'O 3aMbIKAHUS JIJISl YETHIPEXIIOIIOCHUKA?

3. ConocTaBuTh 3HAYCHHS MTAPAMETPOB CXEM 3aMEIICHHS KaOeIbHOW M BO3MYIIHOW JTUHUHU
neperavHu.

4. Yto Takoe KOpoHa BO3AYIIHOW JIUHUM niepenaun? [Ipu Kakux yCcaoBUSIX OHA BO3HUKAET?

5. Yro Takoe 3apsaHas MOUTHOCTH TuHUU? Kak ee 3HaueHHNE 3aBUCUT OT KOHCTPYKIIUHU JTUHUU
¥ HOMHUHAJIBHOTO HAMPSKEHUS CEeTH?

6. C Kxakoif 11eNbI0 MPUMEHSETCS pacileluIeHue IPoBo0B (a3 B BO3AYIIHBIX JHHUAX HEpe-
naun? Kak npu 5TOM onpeensoTcs mapaMmeTpbl CXeMbl 3aMEILICHUS TUHUH?

7. CocTaBUTh CXeMY 3aMEIeHUs IByXOOMOTOYHOTO TpaHchopmaropa.

8. CocTaBUTh CXEMBI 3aMENICHHUS TPEXOOMOTOYHOTO TpaHchopmaTopa, aBTOTpaHchopma-
TOpa U TpanchopMaTopa ¢ paciierICHHBIMA OOMOTKaMHU.

9. Kak npoBoasTCs ONbITHl KOPOTKOTO 3aMBIKaHHI U XOJIOCTOTO X0Aa JJid TpaHchopmMaTopoB
aro6oro Tumna?

10. OcobeHHOCTH MPOBECHUS OMBITa KOPOTKOTO 3aMbIKaHHUS /I aBTOTpaHCchopmaropa.

11. Yto o3Ha4aeT BapHaHT UCTIOTHEHUS TPEXOOMOTOYHOTO TpaHchopmaropa?

12. Kakue BapuaHThI HCTIONHEHUS TpaHChopMaTopoB Bam n3BecTHBI?

13. Uto Takoe HOMUHAIBHAS U TUTIOBAst MOIIIHOCTH aBTOTpaHcpopmaropa?

14. Tloka3zaTh MpeUMyIECTBA U HEAOCTATKH aBTOTPaHC(HOPMATOPOB IO CPABHEHHIO C TPAHC-
dopmaropamu.

15. Kak onpenenuTs mapaMmeTphbl CXeMbl 3aMeIIeHHs TIBYX0OMOTOYHOTO TpaHchopmaTopa?

16. Kak ompenenuTts nmapaMeTphl CXeMbl 3aMELICHUs] TPEX0OOMOTOUYHOT0 TpaHc(opmaTopa 1
TpaHchopmaTopa ¢ pacueryieHHOH 0OMOTKON?

17. HapucoBaTh yHpOIIECHHYIO CXEMy 3aMEIIeHHs JABYXOOMOTOYHOTO TpaHCc(opmaropa C
paciernjaeHHbIMA OOMOTKaMU M ONIPENIEIUTh €€ TapaMeTphl.

18. Kak onpenenuTs mapaMeTpbl CXeMbI 3aMEIICHUs aBTOTpaHchopmaropa’?

19. OnpenenuTh SKBUBAJICHTHBIE MapaMeTPhl CXEMbI 3aMEILEHUSI HECKOIbKUX MapaieabHO
paboTaromux TpaHchopMaToOpOB.

20. Kak paccuuTaTh MOTEPH MOIIHOCTH IS OJTHOTO M JIJI HECKOJIBKHX MapajuiesIbHO pado-
TAIOMKX TpaHcHOpMaToOpoB?

21. ITowyemy uare BCero COCTaBIAIOTCS Tpaduku AJ1s1 akTUBHOW Harpy3ku? Kak moctpoutsb
rpaduKy peaKTUBHON M MOJTHOW MOIIHOCTEN?

22. Kak onpenenuTs TOI0BOM pacxo]l SHEPTUH MOTpeduTenem?
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23. Yto Takoe BpeMs UCIOJIb30BaHUS HAUOOMBIICH HATPY3KH Tu6?

24. Kak BBIMJISAIAT CTATUUECKUE XaPAKTEPUCTUKUA KOMIUIEKCHOW HAarpy3KH U KaKk UMU MOJIb-
30BaThCs?

25. TlepeuncnuTh crOCcOOBI PEACTABICHHS HATPY30K B AJICKTPUUCCKUX CXEMaX.

26. Uro Takoe MpUBEJCHHAS U pacyeTHas MOIIHOCTU? YKa3aTh 0COOEHHOCTH MX OIpeJee-
HUS 17151 TOTPEOUTENbCKON OJCTAHIIMY U MOJCTAHIIMY C UICTOYHUKOM MUTAHUS C 33JaHHON MOIII-
HOCTBIO.

27. Kak cocTaBuTh HalpaBiIeHHBIN rpad) cXembl ceTu?

28. Yto Takoe MaTpULbl MHIUACHIUNA U KaK OHU COCTaBIISIFOTCS?

29. 3anmcath 3akoHbl Kupxroga n Oma B MmaTpudHOi GopMe U OOBSCHUTD, KaK OHU TOJY-
YEHBI.

30. Ilepeuncauts MOPSIAOK pacyeTa mapaMeTpoB PEKUMA CETH “TPSMBIM METOJIOM™ U Cle-
JaTh HEOOXOIUMBIEC BHIBOJIBI.

31. 3ammcarh ¢ TOMOIILI0 MaTpUIl (GOPMYITy, OTIPEIESISIFONTYI0 TOTOKH MOIITHOCTH Ha y4acT-
KaxX CeTH.

32. IlepeuncnuThb Bce n3BecTHBIE Bam crmocoObl pacyeTa pekKMMOB CETH C MCTIOIb30BaHUEM
MaTpHII.

33. OOBICHUTH, KaK IPOBOJUTCS PacUeT PEKUMOB CETH METOJIAMU UTEPAITUH.

34. Ha3BaTh HOMHHAIIbHBIC HAMPSHKEHUS TOTPEOUTENICH, TeHepaTopoB, 0OMOTOK TpaHchop-
MatopoB B ceT 10 kB.

35. Kak BbIOMparoTCs U MPOBEPSIIOTCS CEUYEHUS TIPOBOAOB B PAaOHHBIX CETAX?

36. Yro Ha3bIBaeTCA SKOHOMUYECKUM CEUYECHUEM?

37. TlpuBectu rpaduk U3MEHEHUs MPUBEIACHHBIX 3aTPAT B 3aBHCUMOCTH OT CEUCHUS U 00b-
SCHUTD TIOPSAZIOK €T0 MOCTPOCHHUS.

38. OOBSCHUTH, KaK MPOU3BOAUTCS PACUYET SKOHOMHUYECKHX CEYCHHI C MOMOIIBI0 METO0JIa
SKOHOMHMYECKUX UHTEPBAIOB?

39. Vka3aTh Ha mpuMepe KOHTPOJBHOTO 3aJIaHus MOPSIOK BBIOOpA CEYCHHS B CETH C He-
CKOJIbKUMH Harpy3kamu?

40. Yrto Takoe SKBUBAJIECHTHAs: SJKOHOMUYECKAs INIOTHOCTh TOKA?

41. IlepeyncnuTh CyIIECTBYIOIINE CIIOCOOBI BRIOOpA CEYCHHUH B SJEKTPUUECKHUX CETAX pas-
HOTO HA3HAYCHUS.

42. VYxa3arh ciiy4ad, KOTrJla CCUeHUE MPOCKTUPYEMOU CETH BBIOMPASTCS HE MO SKOHOMHYE-
CKOH MJIOTHOCTH TOKA, U OOBSICHUTD [TOUEMY.

43. Kak paccuuTaTh [0 IOIyCTUMOM ITOTEPE HANPSKEHUS CEUEHUE ITPOBOJA, €CIIM OHO OCTa-
€TCsl HEM3MEHHBIM 10 BCEW IJIMHE JTUHUU?

44. Kak paccuuTaTh CEYEHHUE 0 10y CTUMOM IOTEpE HAMPSKEHUS U TOCTOSHHON INIOTHOCTH
TOKA JIMHUU?

45. Kak paccuuTaTh c€4eHHE MO JOMYCTUMOW MOTEpe HAMPSLKEHHs, UCXOAS U3 MUHHUMYMa
pacxo/a BETHOTO METaJIa Ha COOPYKEHHUE CETH?

46. B kakux cily4asx OKa3bIBae€TCs BBITOJIHEE CEUCHHE, PACCUUTAHHOE MO YKOHOMHYECKOU
IUIOTHOCTH TOKA MO CPaBHEHHIO C CEYEHHEM, PACCUUTAHHBIM IO JOIYCTUMOW MOTEpe HaIpshKe-
HUs?

47. Ykazarb 0071aCTH IPUMEHEHUS JOTIOJHUTENBHBIX YCIOBUM MPU BHIOOPE CEUEHUM T10 JI0-
MyCTUMOM MoTepe HaAPsHKEHMUS.

48. OOBACHUTD, KaK MPOUCXOTUT MPOIIECC HArpeBa roJIbIX, U30JUPOBAHHBIX IPOBOJIOB U Ka-
oeneil.

49. Yewm ompepensieTcsi 1OMyCTUMBIN TOK Ha MPOBOAa U Kabenu?

50. Yem ompenensieTcs AOMycTUMas TeMIepaTypa MpoBOIOB U Kabeneii?
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