[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
®U1O: Makcumos Anekceli bopucosuy

[lomkHOCTb: AnpekTop TE/IGHON K v o
e SMPHAC THEBCTBE HAYRIH 1 BBICIIErO OBPA30BAHIIS POCCHIICKOI
YHUKanbHbIV MPOrpaMMHbIN KIKOY: OEJIEPALINN

8db180d1a3f02ac9 PEAERAMBHOB TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE

YHPEXAEHVE BbICIHEI'O OBPA3SOBAHUA
«MOCKOBCKHH HOJIPITEXHIiI‘IECKPIﬁ YHUBEPCUTET»
(MOCKOBCKHH IIOJIMTEX)

®axynpTeT YpOAHUCTUKU U TOPOICKOTO XO35HCTBA

N YTBEPXJIEHO
Jlexan ®@aKyibrera ypOaHUCTHKY U
/" TOpOJCKOro Xo3siicTBa

/)%_/ K.W. Jlymun
27 despais 2025 rona

PABOYASA TPOI'PAMMA JIUCHUIIJIMHBI

DJIEKTPOTEXHUKA H YJIEKTPOCHADKEHNE B CTPOUTEILCTBE.

Hamnpasienue moaroroBku
08.03.01 CTpouTeJLCTBO

[Tpoduns
YpOaHUCTHKA ¥ CTPOUTEIHLCTBO

KBanudukarms
bakaaasp

®opmbl 00yueHUs
O4Ho-3204Has

Mockaa, 2025 .



PazpaboTunk(u):

JIOLEHT., K.T.H. / / A.H. 3aiines /
/ N.O. ®amunus

CoracoBaHo:

3aBenyromnuii kadeapoit
«I[IpOMBILUIEHHOE, TPAXKIAHCKOE H
MOJI3€MHOE CTPOUTEIBCTBOY, K.T.H.,
JTOLIEHT N.C. Ilynses /

N.0. ®amunus




Conepxanue

1.  llenu, 3a7a4u ¥ TUTAHUPYEMBIC PE3YIbTATHI OOYICHHUS MO TUCITUTITHHE .....oevvveareeerereanreenenns 4
2. MecTo AMCUUILIUHBI B CTPYKTYpPE 00PA30BATEIBEHOMN MPOTPAMMBDBL.....cc.vvierreeireaseeesireareesnnens 5
3. CTpyKTypa M COAECPIKAHUE TUCTIHIIIIIHB .....evviveesriessisteesteassesseesseesnesssesbeenesssesneesneasnesneenneans 5
3.1. Buabl y4eOHOU PAOOTHI M TPYHOCMEKOCTD ..uvvveisvriessrrresssreesssesessseessssesssssesssssesssssesssssesssssessnsees 5
3.2. TeMaTHYECKHIA TIAH U3YUCHUS JTACIIUATIIIHDBL. ......cevveiutiesteeaneeesieeateessneassesssneaseessnessesssnssnnes 6
3.3, COHCPIKAHUE JTUCIIHTIITHIHBI ..vveeuvvreesresssssesssseessssessssssssssesssssesssssesssssesssssesssssesssssessnssessnssessnsees 8
3.4. TemaTnka CeMUHAPCKUX/TIPAKTHUECKUX U TAOOPATOPHBIX 3AHATHH ....ovveviiiririeciisreiieenas 7
3.5. TemaTtuka KypCOBBIX MPOECKTOB (KYPCOBBIX PAOOT) v.veiuvvreiurreesureensiresssiseesssreessssesssssessssnessnsees 8
4.  Y4eOHO-METOJMYECKOE U HHPOPMALMOHHOE OOCCTICUCHHE ......cvvverriereieenresiresieesneesnesieenneans 9
4.1. HopmatuBHBIE JOKYMEHTBI H I'OCTBI ...uviiiiiiiiiiii it 9
4.2, OCHOBHAS JIITEPATYPA ..vuvveureaureseesseassesseesseassesssesseasssasseaseassesssesseasseasseabeaseassesseesneaseeaseesneans 9
4.3. JIOTIOTHUTEIIBHAS JIATCPATYP: e veeesreessreessreessseessseeessseessssesssssesssssesssssesssssessssessnssessnssessnsees 9
4.4, DNEKTPOHHBIC OOPA3OBATEIBHBIC PECYPCBI ..uuviuerirriasrisieesteassessresteessesseesseesessnesneessessnesseesseens 9
4.5, JIuneH3noHHOE B CBOOOIHO PaCIPOCTPAHAEMOE IPOTPAMMHOE OOCCIICUCHHE .....vvvervvenniee. 9
4.6. CopemeHHbIE ITpodeccuoHaTbHBIC 0a3bl TaHHBIX U HH)OPMAIIOHHBIE CIIPABOYHEIC

1637 (03 1S 15 TP OO PR PP PR TP 9
5. MaTepuanbHO-TEXHUUYECKOE OOCCTICUCHHME ......eeuvveureesreessreesseessneesseessreessessnneesnesssneessessneses 10
6. METOTHYUCCKUE PEKOMEHTALIHIH . ... vvvvessveeesssesesssesesssesssssesssssesssssesssssesssssssssssesssssessnssessnsseens 10
6.1. Meroauueckue peKOMEHIANH IS IPETIOAABATEINS [0 OPTaHU3AUN OOYICHHUS ............. 10
6.2. MeToauueckue yKa3zaHus JUisl 00YYarOIIUXCS IO OCBOCHUIO TUCIUTUIAHBI .....ccovvverveeanenene. 12
7. DOH/T OIEHOUYHBIX CPEIICTB ...vvveuvrresntreesssreesssneessseeesnsseessseeessseeaassesssssesssssesssssessssseesnssessnsneens 12
7.1. MeToapl KOHTPOJIS U OLICHUBAHUS PE3YIIBTATOB OOYUCHHS .. cvvvverveeireeriesnneesieesneessneeneeenes 12
7.2. 1llxana 1 KpUTEPUH OLICHUBAHUS PE3YIBTATOB OOYUCHHUS ....cvverveerrianresieenieaseesieesneensesnnennens 12
7.3, OTICHOUHBIE CPEIICTBA ..uvvveusrerestesesstesssssesssssesssssesssssesssssesssssesssssesssssesssssesssssesssssessnssessnssessnes 14



1. Heamn, 3a0a4u ¥ NJIAHUPYEMble Pe3yJIbTaThl 00yYeHHs M0 TUCIUTITIHHE

«INEKTPOTEXHUKA U JIEKTPOCHAOKEHUE B CTPOUTENILCTBEY - CHICIMaAIbHAS TUCIUILIMHA, KOTOpas
BXOJHT B OOIIYIO MPOTpaMMy YPOBHEBOH MOJATOTOBKH OakayiaBpoB mo HampasieHuio 08.03.01
«CTpOUTENBCTBOY

Huctumimna «DNEeKTPOTEXHUKA U 3JIEKTPOOOOPYAOBAHHE B CTPOUTEIHCTBE» pPacCMaTpUBAET
o0IIre MPUHIUIBI MPOSKTUPOBAHUS CHCTEM AJICKTPOCHAOXKEHUS 3AaHHUNA U COOPYKEHUH; JaeT
oOuienpodeccruoHanbHble U CHEIHAbHBIC 3HAHUS METOJIOB pacuera M MPOEKTUPOBAHUS CUCTEM
AJIEKTPOCHAOKEHUS 3AaHUN, COOPYKEHUM U CTPOUTENIBHBIX IIOLIA/I0K.

Heapb nucuunimHbl — O0ydyeHue CTyAeHTOB OCHOBHBIM IPO(eCcCCHOHAIBHBIM HaBbIKaM B 00J1acTH
MPOSKTUPOBAHMS,  MOHTaXa, OKCIUTyaTalldd, OOCIICJOBaHMSI W  PEMOHTa  CHCTEM
AIEKTPOCHAOKEHUSI BHOBb CTPOSIIIMXCA U PEKOHCTPYHUPYEMBIX 3IaHHNA, COOPYKEHHI a Takxke
CTPOUTEIBHBIX ILJIOMIA]IOK.

K ocHOBHBIM 3aJayaM OCBOCHHS AMCHMIUTUHBI «DJEKTPOTEXHHKA U 3JIEKTPOCHAOKEHUE B
CTPOUTENILCTBE) CIEAYET OTHECTH:

- 03HAaKOMJICHHE C OCHOBHBIMH MOHSITHUSIMH, OCHOBHBIMH ~ 3aKOHAMHM U METOJAAMH  pacyera
ANEKTPUYECKUX IIETIEH MOCTOSSHHOTO U IEPEMEHHOT0 TOKa;

- WM3Y4YCHHE OCHOBHBIX BUJOB U KOHCTPYKTHUBHBIX O0COOCHHOCTEH 3JEKTPOMArHUTHBIX
YCTPOMCTB;

- CIIOCOOHOCTH pellaTh 33/1a4u aHAIM3a U PacyeTa XapaKTePUCTUK AJIEKTPUUIECKUX LIeTIeH;

- TOJYyYUTh SJIEMEHTApPHBIC HABBIKM aHAJIN3a JJICKTPUUYCCKUX MAIIUH C IENbI0 PaCHIUPEHUS
WHXCHEPHBIX 3a71a4;

- U3YYUTDh PAOOTY JIEKTPOHHBIX YCTPOUCTB, UCTIOIb3YEMbIX B HHPOPMAIIMOHHBIX CHCTEMaX.

- ¢opMupoBaHue 3HaHUI 1O OOOOLIEHHBIM CTPYKTYpaM CHCTEMBI 3JIEKTPOCHAOXKEHUS
noTpeOuTeNnel 3JIEKTPOIHEPTHUH, 3HAKOMCTBO CO CXEMHBIMH PEIICHUSIMH 3JIEMEHTOB CHUCTEM
ANEKTPOCHAOKEHUSI M UX KOHCTPYKTUBHOM HCIIOJIHEHUH, IMOJIyY€HUE TIIyOOKMX 3HAHUU 10
(U3UYECKON CYIIHOCTH W METOJaM OMpENEICHUs SJIEKTPUUYECKUX Harpy3oK MoTpeduTeneit
AIIEKTPOIHEPTUHU, BEIOOPY U MIPOBEPKE ANEMEHTOB CUCTEMBI dJIEKTPOCHAOKEHHUS.

OO0yyeHne 1O JUCHUIUIMHE «JEKTPOTEXHHKA U JJIEKTPOCHAOXKEHHE B CTPOUTEIHLCTBE»
HampaBlieHO Ha (POPMUPOBAHUE y 00YUAIOIIMXCS CIETYIOMNX KOMIIETCHIINH:

Koa u HamMeHOBaHHe KOMIIETeHIIHI NuaukaTopsl 10CTHKEHHUST KOMIIETEHIIMH
[1K1 3nanuem HopMaTuBHOM 0a3bl B oomactu | UIIK-1.1.
WH)XCHEPHBIX U3bICKaHUI, TPUHIIUIIOB 3HAEeT COCTaB UCXOAHBIX NaHHBIX AJIS
IIPOEKTUPOBAHUS 3/1aHNUN, COOPYKEHH, pa3paboTKU MPOEKTHOM TOKYMEHTAIUU IS
WH)KEHEPHBIX CUCTEM U 000pYAOBaHMUS, 00BEKTOB KallUTAJIBLHOI'O CTPOUTENBCTBA
IUTAHUPOBKU U 3aCTPOMKHU HaCENEHHBIX MECT. | YMETh OLIEHUBATh BAPUAHTHI BEPOSITHBIX
TexHnueckoe pyKOBOACTBO IIPOLECCAMU aBapuIHBIX CUTYaIMi Ha 0OBEKTax
pa3paboTKu MPOEKTHOM TOKYMEHTAlluu Ha KaluTaJbHOTO CTPOUTENILCTBA.
00BEKTHI KalMTaIbHOTO CTPOUTENHCTBA U UIIK-1.2.
OCYILECTBIIEHHE aBTOPCKOr0 HaA30pa Crnoco0OeH aHaIM3UpOBaTh COBPEMEHHBIE

MIPOEKTHBIE PEIIeHUs 17151 0OOBEKTOB
KaluTaJbHOTO CTPOUTENILCTBA, BEIOUPATh
TEXHUUYECKNE JAHHBIE U ONPEIEIIATh
BapUaHThl BO3MOKHBIX PEIIEHUIN KOHIIETIINN
KOHCTPYKTUBHOM CXEMBI JUI1 00BEKTOB
KaluTaJbHOTO CTPOUTENIHCTBA.

UIIK -1.33. 3HaTh HOpMaTUBHYIO 06a3y B
00J1acTy ANEKTPOTEXHUKU

IIPU MPOEKTUPOBAHUU U CTPOUTEIILCTBE.




[1K-2 Criocoben yuacTBOBaTh B pa3paboOTKe
MPOEKTA UITU YaCTH MIPOEKTA CUCTEMBI
EKTPOCHAOKEHHUST 0OBEKTOB CTPOUTEILCTBA

I1K13 O6nanaer 3HaHUSAMU MTPABUI U
TEXHOJIOTHII MOHTAXa. HAIAAKH, UCIIBITAHUS
M C/Ia4Y¥ B HKCIUTyaTallui0 KOHCTPYKIUH,
WH)XCHEPHBIX CHCTEM U 000pYIOBaHUS
CTPOHUTEIIbHBIX 00BEKTOB

OIIK-3 CriocobHOCTBIO pelaTh CTaHJapTHbIE
3aa9u poeCcCHOHATBHOMN ESTETFHOCTH Ha
OCHOBe NH(OPMAIIMOHHOH U
O6ubanorpadguueckoil KyJabTypsl ¢
IpUMEHEHHEM HH()OPMAIIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH C YIETOM
OCHOBHBIX TpeOOBaHHH HH()OPMALIMOHHON
0€30M1acCHOCTH.

OI1K-9 BrnagenuemM 0OCHOBHBIMH METOIAMU
3alIMThl TPOU3BOJACTBEHHOTO IEPCOHAJIA U

NIIK1-4. Ymerts aHAJIIM3UPOBATh
0a3MCHBIE NIEKTPUUECKUE CXEMBI U
OLICHMBAThb MX  TEXHUKO-3KOHOMHYECKHE

BO3MOKHOCTH.
BHaI[eTB OCHOBHbIMU METOAaMU
pacyera AIEKTPUICCKUX nernei u
AIEKTPOOOOPYIOBAHUS

HIIK-2.1

3HaeT NnpaBuiia TEXHUIECKOH KCILTyaTallun
AJIEKTPOYCTAaHOBOK MOTPEOHUTEICH.

UIIK2.2

OcymecTBiaTh cOop, 00pabOTKy U aHATU3
CTIpaBOYHOU U pedepaTuBHON HHPOPMAITUU
110 00BEKTY KAITUTAJIBHOTO CTPOUTEIIHCTBA,
JUIs KOTOPOTO MpeIHa3HAuYeHA CUCTEMA
3JIEKTPOCHAOKEHUS

UIIK-2.3

OmnpenensaTs XapaKTEPUCTHKU 00BEKTa
KalUTaJIbHOTO CTPOUTEINILCTBA, JIsi KOTOPOTO
NpeaHa3HaYeHa CUCTEMA IICKTPOCHA0KEHUS

NIIK13-1

3HaTh OCHOBHBIE IPAaBUJIA U OCOOEHHOCTH
MOHTa)Ka CHCTEM 3JICKTPOCHA0KEHUS 3aHUI
U COOPYKEHUU.

UIIK 13-2

YMeTh: aHaIM3UpOBaTh CXEMBI
ANEKTPOCHAOKEHUS TIPU

IIPOEKTUPOBAHNUHU U CIaYM B SKCIUTyaTaLUIO
31aHUM U COOPYKEHUH.

HUIIK 13-3

Brnagers: MeToaMu pacuera NpUMEHsEMBIX
CXEM 3JICKTPOCHA0XKEHUS 3/1aHui U
COOPYKEHHUI.

HIIK-3-1

3HaTh OCHOBHBIE CXEMBI AIEKTPOCHAOKEHHS
Y UX XapaKTePUCTHKH.

HIIK 3-2

YMeTh BRIOUPATh ONTHMATBHBIC CXEMBI
INEKTPOCHAOKEHHS Ha OCHOBE aHAIIM3a
MH()OPMAIMOHHBIX JTAHHBIX.

HIIK 3-3

Brnanets TEXHUKON YTEHUS IEKTPUUIECKUX
CXeM B 00J1aCTH AIEKTPOCHAOKEHUS U
HCIIOJIb30BaTh UX B MPAKTUICCKON
IEeITEIbHOCTH.

NIIK 9-1




HaceJIeHUs! OT BO3MOXKHBIX TOCIEICTBUN
aBapuil. kKaracTpod, CTUXHUIUHBIX OCICTBHI.

[1CK-13 BnanenueM MeTojaMu pacdera
CUCTEM UHXXEHEPHOTO 000pYy10BaHUS 3aHHMA
U COOPY’KEHHH.

3HaTh OCHOBBI A7eKTpoOe3onacHocTH. [TV,
OpraHU3alHIo0 3alIUTHOTO 3a3EMIICHHSI.

HUIIK 9-2

VMeTb KOHTPOJIUPOBATH COOIIOICHUE HOPM H
MIPaBUJI HKCILIYaTAlMK DJIEKTPUYECKUX CEeTEr
¥ DIIEKTPOOOOPYIOBAHUS

UIIK 9-3

BuiageTs: cpencrBamMu ¥ METOJaMH 3aIUThI
nepcoHaa

¥l HACEJICHUS OT BO3MOYKHOT'O TOPAKCHUS
AIIEKTPUYECKUM TOKOM U JIpyTruX (HaKTOpoB,
CBSI3aHHBIX C IKCIUTyaTal[HeH AIEKTPHYECKUX
ceTell M AIIEKTPOOOOPYTOBAHMSL.

ICK 13-1

3HATh MPUHIIMIIBI U CXEMBI
3JIEKTPOCHAOKEHUS 3[JaHUH,

COOPYXKEHHH U UX UHPPACTPYKTYPHI.
I1CK 13-2YMeTh pacCUUTHIBATD TEXHUKO —
9KOHOMMYECKUE XapAKTEPUCTUKHI
INEKTPUUYECKUX CETEH CTPOUTEIHHBIX
00BEKTOB.

[ICK 13.3Bnagers 6a3ucHBIMUA METOAAMHU
pacueTa CHCTEM DJIEKTPOCHAOKEHHUS.

2.  MecTo ITUCHHMILIMHBI B CTPYKTYpe 00pa3oBaTe/bHOM MPOrpaMMbl

JluciumninHa OTHOCUTCS K YUCITY MPOPECCHOHANBHBIX YUeOHBIX TUCIUIUIMH 00s3aTeIbHON YacTH
6azooro mukia (b1) OOII. JlucuuruiiHa JOTUYECKH B3aMMOCBSI3aHAa CO  CIEAYIONTUMU

JucuuiiauHaMu U npaktukamu OOIT:
- MaTeMaTHKa;

- ¢du3zuka.

- uHpOpMaTHKa.

3. CTpykTypa H cofiep:KaHue JUCHUNINHBI

OO011ast TpyA0EMKOCTb AUCIUILTHHBI COCTaBIsIeT 4 3aueTHbIX(e) equnuti(pl) (144 vaca).
N3zyuaercs B 3 cemecTpe o0ydeHus. @opma npoMexyTOUHOH aTTecTallK: SK3aMeH B 3 ceMecTpe.

3.1 Buasbl yue0HOii padoThI M TPYA0EMKOCTH

3.1.1. OuHo-3a04Has popma 00ydeHUs

Ne B 610l a6 KonuuectBo CemecTtphbl
u/ U1 y4eOHoi padoTsl 4aCOoR 3

1 | AyauTopHblie 3aHATHA 18 18

B ToM gnce:

1.1 | Jlexkuuu 6 6
1.2 | CemuHapCKHe/PAKTHUECKUE 3aHITHS 6 6
1.3 | JJabopaTopHble 3aHATHS 6 6

2 | CamocTosiTesIbHasi padoTa 126 126




B ToM umncie:

2.1

HOI[FOTOBKa 1 3a11Ta KypCOBOI'O ITPOCKTa

2.2

CamocTosTeNIbHOE N3YUYCHHUC

126

126

HpOMe)KyTO‘lHaﬂ arrecranus

3auvet/nud.3a4eT/IK3aMeH

DK3aMeH

DK3aMeH

Hroro

144

144

3.1

TeMaTHyecKHMil IJIAH U3YYEHUS TUCHHILIHHBI

(o popmam 0OyueHus)

3.2.1. OgHo-3a04Has popma 00ydeHUs

Pa3zgenbl/TeMbI
TACHHUILINHBI

TpynoemkocTb, yac

AynuTopHas paéora

Bcero
Jlexknuum

Cemunapckue/
3aHATHS
JlaboparopHsbie
3aHATHS
[IpakTnueckas

IoAroToBKa

Temal. OcHOBBI 31€KTPOTEXHUKU. (OCHOBBI
JJIEKTPOCHAOKEHHUS. HcTounuku
AJIEKTPO’HEpruu. OJHeprocucreMa. KadecTBo
3JIEKTPOIHEPTUU U HaJIe)KHOCTh
AJIEKTPOCHAOKEHUS. YPOBHU 3BIEKTPUPUKALUU
ObITa XKHUIBIX U OOIIECTBEHHbBIX 3JaHUM.

™| mpakTHYeCKHe

w|CamMocToATeIbHAS
padora

0

Tema2.CumnoBoe 3JIEKTPOOOOPYAOBAHHE,
DneKTpUUecKue MAaIIHHBI. BBoaHo
pacrpenenuTenbHbIe YCTPOMCTBA,
MyCKO3aIlllUTHAs ammaparypa. OJIEeKTpUYECKUe
CETH CTPOUTEIIHHBIX IUIOMAIOK.

36 2

30

Tema 3. DneKTpUYECKHE CETH  BBICOKOTO
HanpspkeHus. TpaHcopMaToOpHbIE MOACTAHIIUU.
Bb100p MOIIHOCTH CHIIOBBIX TpaHC(HOPMATOPOB
Ha TII. Onpenenenue mecto pacrionoxenus TII.
BeiOop u mpoxmagka NOpoBOJOB U Kabeneit
Hapy>KHOTO ANEKTPOCHAOKEHHUS ceTeit
HanpsbkeHueM 380/220 B. Pacuer ceuenwmii
nuTalmux ~ kabemedd.  BpiOop  3amMTHBIX
arnmaparos.

35 1

30

Tema4.0Oco0eHHOCTH pacnpeeTuTeNbHbIX ceTeit
BHYTPEHHET0 3JIEKTPOCHAOKEHUSI U TPYIIOBBIX
cereil. Pacuer ceteif, ux BbIOOp M MpOKIIAJKA,
3alUTa ceTeil (aBTOMaTWYecKHUe BO3YIIHBIE
BBIKJIIOYATEIIH, ¥30). Apxurekrypa
cmaboroyHor  cetu.  OpraHuzauus  ydeTa
IIEKTPO3HEPIUU. 3a3€MIICHUE U 3aILUTHBIE MEPHI
3JIEKTP0OE30MacCHOCTH.

39 1

36

Hrtoro

144 | 6

126




3.1 Conep:xanue TUCHUNIUHBI

Tema 1. OcHOBBI 31€KTpOTeXHUKU. OCHOBBI 3JIEKTPOCHA0KEHNA. VICTOUHUKH 3JIEKTPO3HEPTUH.
Oneprocucrema. KauecTBO 3JEKTPOIHEPrUM M HAJEKHOCTh DIEKTPOCHAOKEHUS. YPOBHU
ekTpuuKamuu  ObITa JKUIBIX ¥ OOIIECTBEHHBIX 37aHuWi. Kareropum HaJIeKHOCTH
3IEKTPONPUEMHHUKOB 3/IaHUN U COOPY>KEHUH.

Tema 2. CunoBoe  3IeKTpPOOOOpYAOBaHHE,  DIEKTPUYECKHE  MAallMHBL. ~ BBOAHO
pacnpefieuTeNbHbIE  yCTPOMCTBA, IyCKO3AIMTHAs  ammaparypa. OIJIEKTPUYECKHEe CeTU
CTPOMTENBHBIX IJIOUIAIOK. OCBETUTEIbHBIC MPHOOPHI, pekiiama. BBOAHO pacrpenenuTenbHbIe
YCTPOMCTBA, MyCKO3aIIUTHAS anaparypa.

Tema 3. DneKTprUeCKHe CETH BEICOKOTO HampshkeHus. TpancopmaropHble moacTaniini. Beioop
MOIITHOCTH CHJIOBBIX TpaHchopmaTtopoB Ha TII. Onpenenenue mecto pacnosoxerus: TI1. Beioop
U TIPOKJIAJIKa MPOBOIOB M Kalesel HapyXHOTo 3JIeKTpocHa0 eHus cetell HanpsbkeHuem 380/220
B. Pacuer ceyenuit nurtaromux kadenei. BeiOOp 3alMTHBIX anmaparosB.

Tema 4. OcoOeHHOCTH pacHpeICTUTEIbHBIX CETEH BHYTPEHHETO OJIIEKTPOCHAOKEHUS U
TPYNIOBBIX CETEHl BBHICOTHBIX M OOJIBIIEHIPONIETHBIX 3[JaHUI U coopykeHuii. Pacuer cereid, ux
BHIOOp M TMPOKJIAJKA, 3alluTa CEeTel (aBTOMAaTUYECKHE BO3AYIIHBIE BbIKIOYarenu, Y30).
Apxurekrypa cnaboTouHoi cetu. Opranusanus y4eta 3JeKTPOIHEPTUH. 3a3eMIICHUE U 3alIUTHBIC
MEpBI AIEKTPOOE30MACHOCTH.

3.2 TemaTHKa CEMHHAPCKUX/MPAKTHYECKHUX U JIA0OOPATOPHBIX 3aHATHI
3.4.1. Cemunapckue/mpakTUYECKUE 3aHATUS

[Tpaktuyeckoe 3ansatue Nel. CxeMsbl 31€KTpOCHAOKEeHUS 3aHUH

[TpakTrueckoe 3anstue Ne2. Buibop u pacuer cetu

[Tpaktnyeckoe 3anstue Ne3. BpiGop u pacuer kabeneil 1 MPOBOJIOB COTIACHO 3aJaHHIO
[TpakTrueckoe 3ansaTue Ne4. BpiOop 1 pacuer 3alIUTHBIX 3JIEMEHTOB CETH

[TpakTueckoe 3ansaTue NeS. CocraBieHue cnenupuKann, 3JIeKTPOHHON CXeMbl, HallMCaHNe
MOSICHUTEIIbHON 3aIUCKU

[TpakTrueckoe 3ansaTue Ne6 CocTraBiieHUE CXEMBbI 3JIEKTPOCHA0KEHUS CTPOUTEIBbHOM IIJIOIIAAKH,
C pac4yeToM DJIEMEHTOB CETU

3.4.2. JTabopaTopHbIe 3aHATHSL.

JIaGoparopHnoe 3ansatue Ne . SIBneHue pezoHanca

JlabopaTtopHoe 3austre No2. TpexdaszHbiil TOK, COeTUHEHHS 0 CXEME «3BE3/1a»
JIaGoparophnoe 3ansaTue Ne3. TpexhazHblil TOK, COEJUHEHUS 10 CXEME «TPEYTOIbHUK
JlaGoparopHoe 3ansTre Ned. [ToBbienust ko3 @uirieHTa MOIHOCTH

JlaGoparopHoe 3ansTie Ne5. Ognodaszusiit Tpanchopmarop

JIaboparopHoe 3aHsaTHE No6. ACUHXpPOHHBIN IBUTATENh

JIaboparophnoe 3ansaTue Ne7. CHHXpOHHBIN reHepaTop

JlabopaTtopHoe 3anstre Ne§. J[Burareias MOCTOSHHOTO TOKA

JIaGoparopHnoe 3ansaTue Ne9 ['enepaTop MOCTOSHHOTO TOKa

3.1 TemaTnka KypcoBbIX NPOEKTOB (KYpCOBBIX padoT)
He npenycmoTtpeHa.

4. Y4yeOHO-MeTOAUYeCKOe U MH(OPMAIIMOHHOE o0ecrieyeHmne



4.1 HopmatuBHbIe 10kyMeHThI 1 'OCThI

1. CIT 31-110-2003. IIpoekTupoBaHHE U MOHTaX JJICKTPOYCTAHOBOK YKHJIBIX W OOIIECTBEHHBIX
3nanuii. CBOJI MPaBMII IO MPOSKTUPOBAHUIO U CTPOUTENLCTBY / ['occTpoit Poccuu. M.: T'YIT LTI,
2004. 58 c.

2. CH 541-82. CtpoutenbHble HOpMBL. IHCTPYKIIHS 110 TPOEKTUPOBAHUIO HAPYKHOTO OCBEILEHUS
TOPOJIOB, MOCETIKOB U CEIbCKUX HaceaeHHbIX MyHKTOB. M.: ®I'YII LTI, 2004.

4.2 OcHoBHAas1 JIUTEpPaTypa

1. Kacarkun A.C., HemuioB M.B. DnekTpoTexHuka: Y4€OHHK JJII HE DJICKTPOTEXHUUECKHUX
cnienuanbHoCTel By30B / 3. 12-e, crep. M.: Akanemus, 2008. 539 c.

2. Tynpuna W.K., Hymnep I''. DnekTpudeckue CETH KWIBIX M OOIIECTBEHHBIX 3/aHUN. M.:
Dueproaromuszaatr, 1983. 212 ¢

4.3 JlonoJHUTEIbHAS JINTEPATypa

1. He3opoga, A. b. DnekrpoTtexHuka : yued. nocobue / A. b. Herzopona, B. A. [Tankesuy, C. JI.
Kypunun. — 'omens: benl'VT, 2014. — 164 c.

2. TaGynmmkos, H0. ®@. MmxeHnepHoe 000opynoBanue 3nanuii u coopyxenuit / FO. @. TaOyHIINKOB.
— M.: Briciiag mkoia, 1989. — 235 c.

3.0mekrporexuuveckuii  cripaBoyHuk: B 4 1. T. 3. IIpou3BoACTBO H pacmpeieiieHue
3JIEKTPUYECKOM 3Hepruu. 9-e uza., crep. M.: U3n-so MOU, 2004. 964 c.

4.4 JnekTpoHHbIE 00pa3oBaTe/ibHbIE pecypchl

DOneKTpoHHBIM oOpazoBatenbHbll  pecypc (DOP) cucreMbl IUCTaHIIMOHHOTO OOYy4YeHHS
yauBepcuteta (CHO-LMS) B HacTosiIiee BpeMsi HaXOIUTCs B pa3paboTKe.

4.5 JIuneH3noHHOE H CBOOOHO PACIPOCTPaHsieMoe MPOrpaMMHOe o0ecredyeHue

1. Moit Oduc — poccuiickasi KOMIaHUA-pa3pabOTUMK O€30MacHbIX O(QUCHBIX PELIeHUH IS
OOIIIeHUsT ¥ COBMECTHOU paboThI ¢ TokyMeHTamu (AnbTepHatuBa MS Office) https://myoffice.ru/
2. Tlnardopma nanoCAD — 310 poccuiickas ruiatdopma sl IpOSKTHPOBAHUS U MOICTHPOBAHUS
00BEKTOB pa3nuuHOi cnoxkHocTu. Ilognepxkka ¢opmaroB *.dwg u IFC nemaer ee OoTAMYHBIM
pemenueM ais copmenieHust CAIIP- u BIM-texHonoruii. @yHkiuoHan miaar@opmMbl MOXKET ObITh
paciuIrpeH ¢ MOMOIIBIO CIeNUANIbHBIX Moysed https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOTO MOJETUPOBAHUS «KOMITAC-3D»
https://edu.ascon.ru/main/download/freeware/

4.6 CoBpemeHHble npodeccHoHAIbHbIE 0a3bl JAHHBIX W UH(OPMAIMOHHBbIE CPABOYHbIE
CHCTEMBI

1 Poccuiickas HanmoHanbHas oubaroTeka http://www.nlr.ru

2. DBC «YuuBepcuteTckas oubmuorexa ommaim» https://biblioclub.ru/index.php
3. Hayunas snexrponnas oubnamoreka http://www.elibrary.ru

4. Poccwiickas rocyaapcTBeHHas oubnmmoreka http://www.rsl.ru
5
6

O6pazoparenbHas mwiathopma FOPAUT hitp://www.urait.ru
. «TexskcrepT» — cHpaBOYHAas CHCTEMa, MPEIOCTABISIONIAs HOPMATHBHO-TEXHHUYECKYIO,
HOPMAaTHBHO-TIPaBOBYIO HH(popMaluio https://Texskcnept.cail/
7. HII «<ABOK» — momMoIHHUK WHXXEHEepa MO OTOIUICHUIO, BEHTHIISIINHN, KOHIUITHOHHPOBAHUIO
BO3JlyXa, TEIUIOCHA0KEHUIO ¥ CTPOUTENBHOI Ternodusuke https://www.abok.ru/



https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
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8. E-JIOCBE — DnextponHslii skonor. HezaBucumast nHpopMaus 0 pOCCHICKUX OpraHUu3alusx,
6a3a HOPMAaTUBHBIX JIOKYMEHTOB u 3aKOHOJATEIbHbIX aKTOB
https.//e-ecolog.ru/

5. MarepuajbHO-TeXHHYECKOe o0ecreyeHue

Jis  npoBeeHMs  JIEKUMOHHBIX — 3aHATUH  HCIIOJB3YIOTCS  ayJUTOPUHM, OCHAILICHHbBIE
KOMITBIOTEPAaMH, WHTEPAKTHUBHBIMHU JIOCKAMH, MYJIbTUMEAUNHBIMH IMPOCKTOPAMHU W SKpaHaMHU:
AB2218, AB2224 u aynutopuu obmero ¢gonaa. [y mpoBeaeHUs: CEMUHAPCKUX U TAOOPAaTOPHBIX
pabot wucnoab3ytorcs ayautopun: AB2226, u aymutopum kopmyca YPBAH.TEXHOI'PA/]
HMuHOBaMOHHO-00pa3oBaTeIbHOM ~ KoMIiekce «TexHorpam», KOTOpPBI pacmlojoXeH Ha
tepputopuu BJIHX.

6. MeTtoanyeckue peKOMeHAANI

Metoauka TpenofaBaHUs —JUCHUIUIMHBL  «DJEKTPOTEXHMKA M JJIEKTPOCHAOKEHHE B
CTPOUTEIBCTBE» W peaTH3alusi KOMIIETEHTHOCTHOTO MOJXOJa B HW3JIOKEHHH WM BOCIPHATHH
Marepualia MpeayCMaTpUBaeT UCIOIb30BAHUE CIEAYIONMX aKTUBHBIX U MHTEPAKTHBHBIX (hopm
IPOBEJCHUS ayIUTOPHBIX U BHEAYUTOPHBIX 3aHITHI:

— ayZIUTOpHBIC 3aHATHS: JICKIMH, CEMUHAPCKHUE/TIPAKTUYECKHE PadOThI, 1a00opaTopHbIe padOTHI,
TECTUPOBAHUE;

— BHEAyJIUTOPHBIC 3aHATHUS: CAMOCTOATEIBHOE M3yYeHHE OTICIbHBIX BOMPOCOB, MOATOTOBKA K
J1abopaTOpHBIM paboTam.

Oo0pa3oBare/ibHbIE TEXHOJIOTHHI

Bo3MoxHO TIpoBeneHME 3aHATUI M aTTECTAalMii B JMCTAaHIMOHHOM (opmare ¢ NMpUMEHEHUEM
CUCTEMBbI JUCTaHIMOHHOro oOyueHus yHusepcutera (CHO-LMS) Ha ocHOBe pa3pabOOTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) (cum. m1.4.4).

[Topsimox mpoBeneHUst pabOT B AWCTAHIIMOHHOM (OpMaTe YCTaHABIUBACTCS OTIACIHHBIMU
pacropsKeHUs MU TIPOpEeKTopa Mo y4yeOHOM paboTe /MM LEHTPOM Yy4eOHO-METOJUYECKOM
paboTHL.

6.1 MeToauueckue PEKOMEHIAUHU JJIA IPpenoaaBareid o opranm3anuu Oﬁy‘-lel-llflﬂ

6.1.1. [IpenonaBarenb opraHu3yeT MPENoJaBaHue JUCITUTUIMHBI B COOTBETCTBUU C TPEOOBAHUSIMU
"Tlonoxenus o6 opraHu3aluu 00pa30BaTENBHOrO IMpolecca B MOCKOBCKOM MOJIUTEXHUYECKOM
YHHMBEpPCUTETE U ero (unnanax", yrBep kK 1EHHbIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBoM 3aHSATHM NpernojaBaTeib JOBOJIUT 10 CBEICHMS CTYIEHTOB COJAEp)KaHUE
paboueii mporpammbl auctuumuiuabl (PII/]) u mpegoctaBiisieT BO3MOXKHOCTH O3HAKOMIICHHS C
IIPOrpaMMoi.

6.1.3. [IpenomaBatens 0cOOEHHO 0OpalaeT BHUMAaHKUE CTYICHTOB Ha:

- BUJIbI M JOPMBI IPOBEICHUS 3aHITUI 110 AUCLUUIUIMHE, BKJIIOYas MOPSIOK IPOBECHUS 3aHATUI
C MPUMEHEHHEM TEXHOJIOTUH IUCTAHIIMOHHOTO 00YyUYEeHHS U CUCTEMBI AUCTAHIIMOHHOTO 00Y4YeHUs
yauBepcuteta (C1O Mocnonutexa);

- BUJIbl, COJIEPKAHUE U TIOPAIOK NIPOBEIEHUS TEKYIETO KOHTPOJIS YCIIEBAEMOCTH B COOTBETCTBU U
¢ (GOHIOM OIEHOYHBIX CPEJICTB;

- (hopMy, coaepxkaHHue U MOPAIOK MPOBEACHUS MPOMEKYTOUHOM aTTeCTAllMl B COOTBETCTBUU C
(G OHIOM OLIEHOUHBIX CPEACTB, npeaycMoTrpeHHbiM PIT/I.

6.1.4. JloBoauT 10 cBEJICHUS CTYICHTOB I'paMK BBITOIHEHHUS y4eOHBIX padoT, IPEIYyCMOTPEHHBIX
PIIA.

6.1.5. HeobGxomumMo ¢ camMoro Havajla 3aHATHA DPEKOMEHJIOBATh CTYAEHTaM OCHOBHYIO H
JIOTMIOJIHUTEIBHYIO JINTEPATYPy U yKa3aTh IyTH AOCTyIa K HEH.


https://e-ecolog.ru/
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6.1.6. B Hayasie nIM B KOHLIE CEMECTPa JaTh CIMCOK BOIPOCOB JIJIsl HOJATOTOBKU K TPOMEKYTOUHOM
aTTecTanuu (3K3aMeHy WU 3a4€Ty).

6.1.7. Pexomenayercs (akt o3HakomsieHus ctyaeHToB ¢ PITJ[ u rpadukom paboThl MUCHMEHHO
3apuKCUPOBAThH MOJAMUCHIO CTYJCHTA B JIUCTE 03HAKOMIIeHHUs ¢ conepkanue PII/I.

6.1.8. IlpenogaBareny, BeyIIHii JICKIIMOHHBIE U MPAKTUYECKHUE 3aHITHS, JOJIKHBI COTJIaCOBBIBATh
TEMaTHUYECKUM MJIaH MPAKTUYECKUX 3aHATUH, MCIIOJIb30BAaTh EIUHYIO CHUCTEMY OOO3HAUYCHMIA,
TEPMHHOB, OCHOBHBIX TIOHATUN AUCIUILTNHBL.

6.1.9. Ilpu mnNOArOTOBKE K CEMHHAPCKOMY 3aHSITHI0O IO TIEPEYHIO OOBSBICHHBIX TEM
IPEnoJIaBaTel0 He0OX0AMMO YTOYHHTH IJIaH MX HPOBEACHUS, MPOIyMaTh (HOPMYIHPOBKH U
coJlepskaHue y4eOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYXIEHHE, O3HAKOMHUTHCS C MEpPEeYyHEM
BOIIPOCOB I10 TEME CEMUHApa.

B xonme cemuHapa BO BCTYNHUTEJIIBHOM CIIOBE PACKPBITh MPAKTUYECKYIO 3HAYUMOCTb TEMBbI
CEeMHMHAPCKOT0 3aHATHS, ONPEACTUTh MOPSIIOK €ro MPOBEACHHS, BpeMsI Ha 00CYKICHHE KaK0T0
yuebHoro Bompoca. [IpumeHsist (QpoHTalbHBII ONpOC JaThb BO3MOXKHOCTH BBICTYIIUTH BCEM
CTYACHTaM, IPUCYTCTBYIOIINM Ha 3aHSATHH.

B 3akirounTensHOM 4acTH CEMHHAPCKOTO 3aHSTHSI CIIEAYeT MOABECTH €r0 MTOTH: JaTh OLEHKY
BBICTYIJICHUH KaXXIOTO CTYJeHTa M Y4YeOHOW TPYIIbI B I€JOM. PacKpbITh IMOJNOXHUTEIbHBIC
CTOPOHBI U HEJJOCTATKHU MPOBEIEHHOTO CEMHUHAPCKOT0 3aHsTHsI. OTBETUTH Ha BOIIPOCHI CTYACHTOB.
Brinate 3aanust 17151 CaMOCTOATENBHOM pabOoTHI 10 MOATOTOBKE K CIEIYIOIIEMY 3aHSTHIO.
6.1.10. LlenecooOpa3Ho B xo0n€ 3alIUTHl JaGOPATOPHBIX PadOT 337aBaTh BBICTYIMAIOIIUM U
ayJUTOPUN JONOJHHUTEIBHBIE W YTOYHSIOMINE BOMPOCHI C IENBI0 BBUSICHEHUS MX IO3HUIUH 110
CYIIECTBY 00CYk/1aeMbIX MTPOOIIEM.

Bo3MoxHO TpoBenieHHMEe 3aHATHI M aTTecTallii B JTUCTAaHIMOHHOM (opMaTe ¢ NMpUMEHEHHEM
CUCTEMBI IucTaHIIMoHHOr0 00y4yeHus yausepcurera (CO-LMS). [Topsanok npoBeaeHus padoT B
JUCTaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIBHBIMU PACIOPSIKCHUSMH IPOPEKTOpa IO
yueOHoIi paboTe U/Uiu IEHTPOM yueOHO-METOINYECKOi PabOThlI.

6.2 Mertoauyeckue yKkazaHus AJisi 00y4ar0IUXCS 110 0CBOEHUIO THCIHIJIUHBI

6.2.1. CTyneHT ¢ caMoro Hadajga OCBOCHMSI JUCLUIUINHBI JOJDKEH BHUMATEIbHO O3HAKOMMTCS C
paboyeil mporpaMMoi AUCHUIIIINHBL.

6.2.2. CryneHTy HEOOXOJUMO COCTaBUTh s ce0si rpaduK BBIMOJHEHUS Y4eOHBIX pPadoT,
npenycMoTpeHHbix PITJ[ ¢ yuéroMm TpebGoBaHMU NpYruX NHUCHUUIUIMH, U3Y4YaeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. Ilpu mpoBeneHHH 3aHATHH W TPOIEAYpP TEKYIIEH W MPOMEKYTOYHOH aTTeCTalluh C
UCIOJIb30BAaHUEM MHCTPYMEHTOB MH(DOPMALMOHHOM 00pa3zoBaTeiabHOI Cpeabl AUCTAaHIIMOHHOTO
obpazoBanus yamBepcuteta (LMS Mocnonurexa), kak BO BpeMsi KOHTaKTHOW pabOTHI C
npernojiaBaTeseM, Tak ¥ BO BpPEMsl CaMOCTOSITEIbHOM pPabOThl CTYACHT AOJDKEH 00ecreunuTh
TEXHUUYECKYI0 BO3MOKHOCTb JIMCTAaHIIMOHHOTO MOJKIOYEHHUS] K CHCTEMaM JAUCTAaHIMOHHOIO
oOyuenus. Ilpu OTCyTCTBMM TakoW BO3MOXKHOCTH OOCYAWTH CHUTYalMIO C IIperojaBaTelieM
JTUCIUTUIAHBI.

7. DoH/1 OLICHOYHBIX CPEACTB
7.1 MeTtoabl KOHTPOJISI U OLIEHHBAHUS Pe3yJIbTATOB 00yYeHH

KoHTposb ycneBaeMOCTH U KauecTBa MOATOTOBKU MPOBOJUTCSA B COOTBETCTBHE C TPEOOBAHUAMU
"TTonoxkeHus 06 opraHuzanuu 0O0pa3oBaTENbHOIO Ipoliecca B MOCKOBCKOM MOJUTEXHUYECKOM
yHHUBEpcuTeTe".

Jliss KOHTpOJIST yCIEBAaeMOCTH M KauecTBa OCBOCHUS JMCIUIUIMHBI HACTOSIIEH MpPOTrpaMMOid
IPEIYCMOTPEHBI CIIEYIOINE BUJIbI KOHTPOJIS:

- KOHTPOJIh TEKYIIEeH YCTIEBAEMOCTH (TEKYIIHI KOHTPOJIb);
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- IPOMEXKYTOYHAs aTTECTaIUsI.

B nporiecce o0y4eHMs UCTIOIB3YIOTCS CIIEAYIONMINE OIIEHOYHBIE (HOPMBI CAMOCTOATEILHON pabOThI
CTYJICHTOB, OIICHOYHBIE CpPEJICTBA TEKYILIETr0 KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOUHBIX
aTTeCcTallui:

Bo BoceMoOM cemecTpe:

- MOATOTOBKA K JJAOOPATOPHBIM 3aHATHUSM, BBITOJTHEHUE MTPAKTUYECKHUX 3aJaHUH 1 UX 3aIlUTAa;
KOHTpOJIbHAS paboTa; TecT; 3ammTa J1abopaTopHBIX paboT; IK3aMeH.

7.2 1llkaja ¥ KPpUTEpPUH OLIEHMBAHUS Pe3yJbTATOB 00y4eHHUs

[Toka3zareneM OIICHMBAaHUS KOMIIETCHIIMH Ha pa3IM4YHBIX dTamax uX (OPMHPOBAHUS SBISETCS
JOCTHO)KEHUE 00YUYaIOLIMMUCS TIAHUPYEMBIX Pe3yJIbTaTOB 00yUYEHHs MO JUCLUILUIMHE (MOYJIIO).
[IIxansl OLIECHUBAHUS PE3YJIBTATOB IIPOMEXKYTOYHOM aTTECTALIUU U UX OIIUCAHUE:!

®dopma NPOMEKYTOYHON aTTECTALUN: IK3aMEH.

[Ipomexxyrounast aTrectanusi oOydaromuxcs B ¢GopMme 3adera MPOBOIUTCS 1O pe3ybTaTraM
BBINOJIHEHUS] BCEX BHUJOB y4eOHOM paboThl, NPEAYCMOTPEHHBIX Y4E€OHBIM IIJIAHOM 110 JaHHOH
JUCLIUIUIMHE (MOYIIIO), IPU 3TOM YUHUTHIBAIOTCS PE3YJIbTAThl TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH
B TeueHHe cemecTpa. OleHKa CTeNEeHU TOCTHKEHNS 00yJaroIUMUCS MIJIAaHUPYEMBIX Pe3yJIbTaToOB
0o0ydeHHs MO AUCUUIUIMHE (MOJYJI0) IMPOBOIUTCS IpernojaBaTesieM, BEIYIIUM 3aHATHS 110
JUCLHUIUIMHE (MOAYII0) METOJIOM 3KCIIEPTHOM oleHKH. [1o utoram nmpomMexyTouyHoO! aTTecTaluu
[0 AMCLHUITIIMHE (MOJYJI0) BBICTABIISIETCS OLEHKA «3aYTEHO» WM «HE 3auTeHo». HeoOxonumMeim
YCIIOBHEM NPOXOKACHUS IPOMEXKYTOUHOM aTTeCTalluu ABJISCTCS BBIIIOJIHEHHE BCEX BUI0B padoT,
NPEIYCMOTPEHHBIX JaHHOW paboyeil MporpaMMol MO AUCHUIUIAHE «IJIEKTPOCHAOKEHHE
BBICOTHBIX M OOJIBLIETIPOJIETHBIX 3/1aHUM 1 coopyskeHui». Ha naTy npoBeneHus NpoMexyTOYHON
aTTEeCTAllMH CTYACHTHI JOJDKHBI BBITIOJHHUTH BCE BHUJBI YY€OHOH M CaMOCTOSITEIBHON pPadOTHI,
OpeIyCMOTpEHHBIe pabodeid nporpamMMoil mno aucuuiuinHe «OcHOBaHMS U (PyHIaMEHTHI
COOPYKEHHIN».

IIIxana oueHUBaHUSA Uil DK3aMEHA:

HIxaJja oneHUBaHUA Onucanne

BeimonHeHnsl Bce BHUIBI Y4eOHOW M CaMOCTOSATENBHOM pPaboOTHI,
Mpe1yCMOTpEHHbIE Y4eOHbIM IIaHOM. CTYAEHT JEeMOHCTPHUPYET
COOTBETCTBUE 3HAHMM, YMEHHUH, HABBIKOB IIPUBEJICHHBIM B
TabIuIax MokasaTesied, onepupyeT NpUOOPETEHHBIMU 3HAHUSIMH,
OtnnuHO YMEHHSMM, HaBbIKaMH, IPUMEHSIET UX B CUTYallUsX ITOBBIIIEHHON
cioxHocTU. [Ipu 3TOM MOXeT ObITh JOMyIeHa He3HAuuTeNbHas
omMnOKa, HETOYHOCTb, 3aTPyJAHEHHE TpH  AHATUTUYECKHX
Onepanmsx, IEPEeHOCEe 3HAHUN U YMEHUI Ha HOBBIE, HECTAHAPTHHIE
CUTYal1H.

BoinonHensl Bce BuAbl Y4EOHOH M CaMOCTOSITENBHOM paboThI,
Mpe1yCMOTPEeHHbIE Y4eOHBIM TIaHOM. CTYAEHT JEeMOHCTPHPYET
Xopouio HEMOJIHOE, MPABUIILHOE COOTBETCTBHE 3HAHWW, YMEHUN, HABBIKOB
MPUBEICHHBIM B TaOIHUIIaX TTOKA3aTeNel, THOO €CIIU IMPH STOM OBLITH
JIOTYIIIEHBI 2-3 HECYIIECTBEHHBIE OIIUOKH.

BoinonHensl Bce BUABl y4EOHONM M CaMOCTOSATEIbHOW pPaloOTHI,
PEeIyCMOTpPEeHHbIE y4eOHbIM IuIaHOM. CTYIEHT JAEMOHCTPUPYET
Y 10BNETBOPUTENHHO COOTBETCTBUE 3HAHUI, B KOTOPOM OCBEIlI€HA OCHOBHas1, Hanboiee
Ba)KHAs YacThb MaTepuala, HO IpU ITOM JONYLIEHAa OJHA
3HAYUTENIbHAS OINOKA WM HETOYHOCTb.
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He BomonHen oauH win Oonee BHUIOB y4eOHOW paboOTHI,
IPESYCMOTPEHHBIX Y4eOHbIM IIaHOM. CTyIeHT AEMOHCTPUPYET
HEIIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUN, HABBIKOB IIPUBEICHHBIM
B Ta0nMLax NoKas3aTesel, JOIMyCKarTCsl 3HaUMTENIbHbIE OLIMOKH,
MIPOSABIIAETCS OTCYTCTBHE 3HAHMWI, YMEHHWIl, HAaBBIKOB IO pALY
[I0OKA3aTeJIeH, CTYIEHT HCIBITHIBAET 3HAYMTEIbHBIE 3aTPYIHEHUS
IIpU ONEPUPOBAHUM 3HAHUSAMU U YMEHMSIMM IPU UX IEPEHOCE Ha
HOBBIE CUTYaLlUU.

HeynosnersopurenbHo

7.3 OueHoYHbIE CPeACTBA
7.3.1. Texkyuii KOHTPOJIb

Jis ipoBeieHus TEKYIIEro KOHTPOJISI TPUMEHSIOTCS Ciieayonue GopMbl: camocmosmenvHvle
pabomvl, KOHMPOALHAS paboma, mecmol.

7.3.2. [IpomexxyTOUHasl aTTeCTALMS

[TpomexxyTouHas aTTecTalus MPOBOJAUTCS Ha B 3 ceMecTpe 00yueHus B popme sK3aMeHa.
DK3aMeH IPOBOIUTCS MO OMIIETaM, OTBETHI MPEIOCTABIISIOTCS MMCBMEHHO C TIOCIIETYIOLTIM
YCTHBIM coOecenoBanueM. buersl popmMupyrOTCSt U3 BOIMPOCOB MPEACTABICHHOTO HUXKE
HEPEYHS.

PernameHT npoBeeHusi 3K3aMeHa:

1. B Ounert Britouaercs (3) Borpoca U3 pa3HbIX pa3/iesoB AUCIUIUIMHBI U (OJTHO, /1BA)
MPAKTUYECKUX 3aJaHUs

2. IlepedeHp BOIIPOCOB COOTBETCTBYET TEMaM, H3yYSHHBIM Ha JIEKIIMOHHBIX 1 J1a00paTOPHBIX
3aHATHSIX (TpUIaraeTcs).

3. Bpemst Ha MOATOTOBKY MUCbMEHHBIX OTBETOB - 10 40 MUH, ycTHOEe cobecenoBanue - 10 10
MUHYT.

4. IlpoBenenue arrecranuu (3adera U dK3aMEHA) C HMCIOJb30BAHUEM CPEJACTB AJIEKTPOHHOTO
0o0y4eHMsI U JAUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHI BBINOIHIETCS B COOTBETCTBUU C
YTBEp)KIEHHBIM B yHUBepcutTere "[lopsakoM TpoBeneHHs MPOMEKYTOUYHOW AaTTecTaluu ¢
UCIOJIb30BAaHUEM CPEJCTB 3JIEKTPOHHOIO OOYYEHHUS W JUCTAHIMOHHBIX 00pa3oBaTeIbHBIX
TEXHOJIOTHI"

dopma, mnpenycMOTpeHHass y4eOHbIM IUTaHOM — O9K3aMeH IIpoMexyTodHas arrecTanus
MIPOBOJIUTCS B CPOKH, YCTAHOBIICHHBIE YTBEPKICHHBIM PACIICAaHUEM 3a4ETHO-DK3aMEHAIIMOHHOM
ceccud. Jlo naThl MpoOBEIEHUSI MPOMEKYTOUHONW aTTECTAllMU CTYJCHT JOJDKEH BBINOJHUTH BCE
pacyeTHo-rpaguyecKkue J1abopaTopHble padOTHI, MPEAYCMOTPEHHBIE HACTOSIIEH paboueit
nporpaMMmoil aucuumiuHel. Ilepedens o0s3arenbHBIX paboT M ¢GopMa OTYETHOCTH MO HUM
NpeJICTaBJICHBI B TaOJIHIIE:

[Tepeuenp 00s3aTENBHBIX paboT

Bun pabotet @dopMa OTYETHOCTH U TEKYIIETO KOHTPOJIS
CamocrosrtenbHas\npakTudeckas | OpopMiieHHbIE OTYETHI o BCEM pabotawm,
paborTa. IIpelyCMOTPEHHbIE pabouell mporpaMMoi JUCIMILIIUHBI C

OTMETKOM npenoaaBaTeist «3a4TCHO».

JlaGopartopHas paboTa. OdopmiieHHbBIE OTYETHI 1o BCEM pabotawm,
IpelyCMOTPEHHbIE pabodeil mporpaMMoi JUCITUIIUHBI C
OTMETKOM MPEeroiaBaTelisl «3a4TEHOY.
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Konrtponbnas pabora KoHnTponbHbie paboTsl, BBIIIOJIHCHHBIE Ha
MIOJIOXKUTENBHYIO OLIEHKY

Ecnu He BBINONHEH 0JIMH WU OoJiee BUIOB y4eOHOM UM CaMOCTOSITEIbHON paboThI, YKa3aHHBIX
B Ta0M1Lle, MpernoaBareilb UMEET IIPABO BbICTABUTh HEYIOBJIETBOPUTEIbHYIO OLIEHKY 110 UTOraM
IIPOMEKYTOUHOM aTTECTALUU.

7.3.3. Bonnpocs! /151 NOATOTOBKH K 3K3aMeHYy

DIEKTPONPUEMHUKHU U TOTPEOUTENN SIEKTPOIHEPTHH, UX KITACCU(DUKAIIHSL.

PexxuMbl paboThI 2JIEKTPOIIPUEMHHKOB.

Jlenenue norpeduTeneii mo Haa&KHOCTH IEKTPOCHAOKEHHSL.

Jlenenue norpeduTeneil no xapakrepy npeoOpa3oBaHus IEKTPOIHEPTUH.

O00011IeHHAs CTPYKTYpa JIEKTPOIPUBO/IA KaK SICKTPOMPUEMHHUKA.

OcBeturenbHbIe U 00y4yaTeIbHbIE YCTAHOBKU.

DNEKTPO-TEXHOJIOTMYECKNE YCTAaHOBKU. [lesieHne 311eKTpo-TEXHOIOIrMUECKUX YCTAaHOBOK Ha
OCHOBHBIE BH/IBI.

8.  Iudpossie Texuuueckue cuctemsl (LITC). CtpykTypa Hu(ppOBEIX TEXHHYECKUX CHCTEM.
9.  Ilonsatue nporuecca 3IeKTPOCHAOKEHUS U CUCTEMBI 3JIEKTPOCHA0XKEHUS, €€ MECTO B
AIIEKTPOIHEPT ETUKE.

10. CrpykrypHas cxema 3JeKTPO3IHEPreTHUECKON CUCTEMBI.

11. OO0o006meénHas CTPYKTYpa CUCTEMBI JIEKTPOCHA0KCHUSI.

12.  Cucrema BHYTPEHHETO M BHEIIHETO 3JIEKTPOCHAOKEHNUSI.

13. [IpuHOMTIBI TOCTPOCHUS CUCTEM AIIEKTPOCHA0KEHHS MTPU X MPOCKTUPOBAHUH.

14.  Ocobennoctu COC Kak 3MEKTPOIHEPTETHIECKUX 00BEKTOB, KOTOPhIE HEOOXOAMMO
YUUTBIBATH [P UX IKCIUTyaTAI[MH U TPOCKTHPOBAHUY.

15. Pousb pacnpenenuTenbHbIX IIYHKTOB B paclpeleUTENbHbIX CETIX, IPEBOBUAHAS CTPYKTYpa
CoC.

16. TpeGoBanus, MpeabsBIIEMbIE K CHCTEMaM JIEKTPOCHAOKEHUS.

17. Cxewmnsle pemenust aneMeHToB COC, MX KOHCTPYKTUBHOE HCIIOJTHEHNUE.

18. LenTp snexTpuyeckoro nuranus. [ maBHas moHMKaromast Mo ICTaHIHS.

19. Cxewma I'TIII ¢ pacripeieTUTENbHBIM YCTPOHCTBOM BBICIIETO HAMIPSDKEHUS Ha
BBIKJTIOYATENSAX.

20. Twumsr Tpancopmaropos, mpuMeHsiembix Ha ['TIITT.

21. Tunsl pacnpeAeauTeNbHbIX YCTPOMCTB HU3KOTO HANPSKEHUs, TPUMEHAEMBIX Ha
TEPPUTOPUU TOPOJIOB U IPOMBIIIJICHHBIX TPEAPUITHIA.

22. llenTpanbHbIil pacrpenennuTebHbIA TYHKT. Ha3HaueHne 1 OCHOBHbBIE TPUHLIUIIBI
BBITTOJTHEHUSL.

23. KoMruiekTHbIe pacnpeeauTeabHble YCTPOUCTBA U X KOHCTPYKTUBHBIE UCIIOTHEHMS.
24. BBICOKOBOJIBTHAS pacnpeaenuTeNbaas ceTh. OCHOBHBIC (DaKTOPHI, BIHUSIOIMIMMU Ha BEIOOP
€€ CXEeMBl.

25. TumnoBble CXEeMHBIC PEUICHHUS DIIEKTPUIECKUX CETEH.

26. OcHOBHbIE BapHAHTHI BHIITOJHEHHS BEICOKOBOJIBTHBIX dJIEKTPUUECKUX CETEH.

27. KoHCTpyKIHs TPOBOJIOB U TPOCOB BO3IYIITHBIX JIMHHUHN 3JIEKTpOIIepe/iay.

28. KoHcTpykius kabemnei.

29. OcHOBHBIE BUIBI TMHEHHOW apMaTyphl, MPAMEHSEMOU JIJISl KPETUICHHUS POBOJIOB K
U30JIATOPaM U M30JISITOPOB K OMOpaM.

30. Twumsr oop Bo3aymHbIX JIDIL

31. Cnoco0 npoxiagku KaOenbHbIX JTUHUH.

32. ToxompoBop! HanpspKeHHEM 6...35 KB, WX KOHCTPYKITHH.

33. Tpancdopmaropusie noacranmmu 10/0,4 kB. Buasl cxem PYBH noncranmmum 10/0,4 xB.
34.  Bwuasl TpaHc(hOPMATOPHBIX TOJCTAHIINA, HA KOTOPbIE OHU TIOPA3/EIISIOTCS 110 CBOEMY

NoakowdhE
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MCECTOIIOJIO- )KCHHIO.

35. Hu3KkoBOJIbTHBIE pacnpeenuTenbtble ceTu. CUIOBbIE CETH.

36. OcobeHHOCTH HU3KOBOJIBTHBIX PACIIPENICIUTEIBHBIX CETEH, YUUTHIBAEMBIX MTPU X
HNPOEKTUPOBAHUM.

37. HomuHanpHOE HaIpsHKEHHE HU3KOBOJIBTHBIX paclpeeIUTEIbHbIX ceTei. Psy
HOMUHAJIBHBIX HaIIPSDKEHUH 3JIEKTPOIPUEMHHKOB.

38. KauectBo Hanpsokenusi. HopMaTHBHBIE TOKYMEHTHI.

39. CtpyKTypa CHIIOBBIX JIEKTPUUECKUX CETEH.

40. OcBeTuTeNbHBIC CETH, UX Ha3HAYEHNUE U KOHCTPYKTUBHOE BBIITOJHEHUE.

41. Knaccudukaius cnoco00B KOHCTPYKTUBHOT'O UCIIOJIHEHHSI HU3KOBOJIbTHBIX
paclpeeauTENbHbIX CETEH.

42. Buabl 3aKpbIThIX KOMIIJIEKTHBIX HIMHOIIPOBOAOB IEPEMEHHOI0 TOKA.

43. PacnpenenurtenbHbIe TYHKTHI B HU3KOBOJIBTHBIX PacIIPEICIUTEIbHBIX CETX.

44, CunoBble YHKTHI C IUIABKUMHU NpeoXpaHuTessMu. CHIIOBBIE ITYHKTHI C aBTOMAaTUYECKUMHU
BBIKJTIOUATEIISIMH.

45. TloHsTHE JEKTPUUYECKOIN HArPy3KH.

46. I'paduku >IEKTPUIECKUX HATPY30K, UX YHCIOBBIE XapaKTEPUCTHKH.

47. TloHsTHE pacueTHON HArpy3KU KaK SKBUBAJICHTHOM 110 HarpeBy.

48. BeposTHOCTHAs MOJICIIb PACUCTHON HArPY3KH.

49. Merton ko3 duirieHTa UCoab30BaHus U KodpduimeHTa Makcumyma (MeTot
YIIOPSIOYCHHBIX JHarpaMM).

50. Meton koadduimenta cipoca.

51. Meron ynenbHOM MIIOTHOCTH HArpy30K.

52. Mero yaenpHOro pacxoAa EKTPOIHEPTUH.

53. Meron npsmMoro pacdera rpymnmoBoro rpapuka Harpy3KH.

54. Pacuer Harpy3kH 3JI€KTPUYECKOr0 OCBEIIECHUS.

55. Pacuer Harpy3ku BHICOKOBOJBTHBIX 3JIEKTPOINPUEMHHKOB.

56. Pacuer a51eKTpHUeCKUX Harpy30K >KWJIbIX 3/IaHUH.

57. Pacder ayeKTpUYEeCKUX Harpy30K OOIIECTBEHHBIX 3/IaHUM.

58. Pacuer omHO(a3HBIX HATPY30K.

59. TIukoBBIEC Harpy3KH.

60. Pacuer moTepb MOLIHOCTH U DJIEKTPOIHEPTUH B HJIEMEHTAX CUCTEMBbI AJIEKTPOCHAOKEHHUSI.
61. Ouenka ynciia ¥ MOITHOCTH TpaHC(HOPMATOPOB MOJCTAHITNI, BEIOOP MECTa UX YCTaHOBKH.
62. BbIOOp ceueHus MPOBOJIOB JIMHUH 3JIEeKTponepesayn.

63. BpI00Op ceueHMIT MPOBOTHUKOB TI0 JOMTYCTUMOMY HarpeRy.

64. BpIOOp ceueHuil NPOBOAHMKOB 10 JOMYCTUMON OTEPE HAMIPSKEHUSI.

65. Pacuer pexuma >JEKTPUIECKON CETH 110 HANPSHKEHNI0. BexkTopHast Auarpamma s
JIBYX3JIEMEHTHOM cxembl 3amenienus JIDII.

66. Bp100Op cedeHMIT 10 IKOHOMHYECKOH TUIOTHOCTH TOKA.

67. Pacyér TOKOB KOPOTKOIO 3aMbIKAaHUS B AJIEKTPOYCTAHOBKAX.

68. Pacuér mapamMeTpoB AIEKTPHUECKUX CETEH.

69. IIpoBepka 00OpymOBaHUS Ha JICHCTBUS TOKOB KOPOTKHUX 3aMBIKaHUI

70. Tepmuyeckue u TuHaAMHYECKHE mpoliecchl B anemenTax COC.

71. IIposepka snemenToB COC Ha AelCTBUS TOKOB KOPOTKUX 3aMbIKaHUH.

72. BBIOOD 2JIEKTPUUECKUX ANMapaTOB.

73.  Bwi6op npenoxpanuteneit 1o 1000 B.

74. Bpi6op aBTOMaTHuecKuX BbIkIrouaTeneit 1o 1000 B.

75.  OcHOBHbIE BU/IbI IMHEHHON apMaTyphbl, IPUMEHSIEMON AJIs KPETIEHUs IPOBOJIOB K
U30JIATOPaM U M30JISITOPOB K OMOpaM.

76.  Tunsr omop Bo3mynHbIX JIDIL.

77. Cnoco0 mpokIaaku KabeTbHBIX JIMHUI.

78. TokomnpoBoapl HanpsKeHUEM 6...35 kKB, X KOHCTPYKIIHH.



79.

16

Bunast TpancopMaTOpHBIX MOJICTAHLIUH, HA KOTOPBIE OHH MOJIPA3IEIAIOTCS TI0 CBOEMY

MCCTOIIOJIO- ) KCHHUIO.

80.
81.

HuskoBonbTHBIE pacnipenenuTenbHble ceTH. CHIIOBBIE CETH.
Oco0eHHOCTH HU3KOBOJIBTHBIX PaclpeleUTENbHbIX CeTel, yUUTHIBAEMbIX IIPU UX

IIPOEKTUPOBAHUU.

82.

HommunuansHOE HaIps>KECHUE HU3KOBOJIbTHBIX PaCIIpEaACIUTEIIbBHBIX CeTeH. PH,Z[

HOMUHAJIbHBIX HAIIPSKEHUHN JIEKTPOIIPUEMHHUKOB.

83.
84.
85.
86.

KauectBo Hanpspkenusi. HopmMaTuBHBIE TOKYMEHTBL.

CTpyKTypa CHIIOBBIX DJICKTPHUECKHX CETEH.

OcBeTuTEIbHBIC CETH, X Ha3HAYCHHE U KOHCTPYKTUBHOE BBIIIOJTHCHHE.
Knaccugukarus crnoco60B KOHCTPYKTUBHOTO MCTIOTHEHUS! HU3KOBOJIBTHBIX

pacinpeacinTCIbHbIX cerTel.

87.
88.

PaCHpeI[eJII/ITCJIBHbIe IMYHKTBI B HU3KOBOJIbTHBIX PACIIPCACIIUTCIBHBIX CCTAX.
CuitoBble ITYHKTBI C IINITABKUMHU IPEAOXPAHUTCIIAMU. CuioBble ITYHKTBI C aBTOMAaTH4YCCKHUMHA

BBIKJIIOUYATCIISIMU.

89.
90.
91.
92.

[ToHsATHE AIMEKTPHUUECKON HATPY3KH.

['padmku JIEKTPUIECKUX HArPY30K, UX YHCIOBBIC XaPAKTCPUCTUKH.
BeposiTHOCTHAst MOJIENIb pacueTHOW HArpPy3KH.

Merton k03 PunreHTa NCIOIB30BaHus B KOdPPUITHEeHTa MaKCUMyMa (METOT

YIOPSAOYCHHBIX TUArPAMM).

93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.

Mertoa koaddunmenTa cnpoca.

Meton yaenpHON INIOTHOCTH HAarpy30K.

Mertoa ynenbHOro pacxoa J1eKTPOIHEPTIUH.

Merton npsiMoro pacuyera rpymmnoBoro rpajuka Harpy3Ku.

Pacuer Harpy3ku 31€KTpUYECKOT0 OCBEILIEHUS.

Pacyer aneKTpuyeCcKuX Harpy30K >KHJIbIX 3JaHHM.

Pacuer anexTpruyeckux Harpy30K OOIIECTBEHHBIX 3/1aHUM.

[TukoBbIE HArpy3KH.

Pacuer noTepb MOIIHOCTH U AJEKTPOIHEPTUU B AJIIEMEHTAX CUCTEMBI AIEKTPOCHAOKEHUSI.
Be100op ceueHust poBOIOB JIMHUM AJIEKTPOIepeIadH.

Bo160p ceuenuii npoBOHUKOB IO JOIYCTUMOMY HarpeBy.

Bb10op ceueHmii mpoBOTHUKOB O JOMYCTUMOMN TOTEPE HANPSHKEHUS.

Br160p ceuenuii mo 3KOHOMUYECKON MIIOTHOCTH TOKa.

Pac4€r TOKOB KOPOTKOI'0 3aMBIKaHHUS B 3JIEKTPOYCTaHOBKAX.

Pacuér mapameTpoB 2JEKTPUUECKHUX CETEN.

ITpoBepka o0opyI0BaHuUs Ha JEHCTBUS TOKOB KOPOTKUX 3aMbIKaHHH
[TpoBepka anemenToB COC Ha AEUCTBUS TOKOB KOPOTKUX 3aMBbIKAHUH.
Br16op npenoxpanureneit 1o 1000 B.

Br160op aBTOMaTnueckux Boikiatodareneit 1o 1000 B.

Br160p ycTpoICTB 3alIUTHOTO OTKITIOUEHHS.

Br160p Toka A1 yCTaHOBKU Pacu€THBIX CUETYMKOB AJIEKTPUUECKOM SHEPTUH.
DNEKTPOYCTAaHOBKH U UX YACTH, MOJJIEKAIIE 3aIIUTHOMY 3a3€MJICHHUIO U 3aIIUTHOMY

3a3€CMJICHUIO.

115.

Tpe60BaHI/I5[, MNPEABABIACMBIC K BBIITIOJTHCHUIO 3a3C€MITAIOIINX YCTPOﬁCTB B

anekTpoycraHoBkax 10 1000 B.

116.
117.
118.
119.
120.
121.
122.

Oco0eHHOCTH 3a3€MIIEHHUS JIEKTPOYCTAHOBOK B JIEKTPUUECKUX CETAX cucTeMbl TN.
Oco0eHHOCTH 3a3eMJICHUS DJIEKTPOYCTAHOBOK B AJIEKTPHUECKUX CeTsIX cuctembl TT.
Oco0eHHOCTH 3a3eMIIEHUS AJIEKTPOYCTAHOBOK B AJIEKTPUUYECKUX ceTsAX cucteMsl IT.
Pacuérsl npu BeIOOpE 3a3€MIISIOLINX YCTPOUCTB.

Omnpenenenne MEeKTPUIECKUX XapaKTEPUCTHK IPYHTA.

Pacuér ncKyCcCTBEHHOIO 3a36MIIIOLIETO YCTPOMCTBA BUJIE 3a3E€MIISIOIEH CETKHU.
Pacuér mapameTpoB 3a3eMIISIIOIIUX YCTPOMCTB U 3aHYJICHUSI.
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123. Pacuér compoTHBIICHHS paCTEKAaHUIO SJEKTPUUECKOTO TOKA C 3a3eMIIUTENCH B
HEOJTHOPOJHOM 3eMIIE.
124. OcoGeHHOCTH pacyeTa 3a3eMIISIFOIINX CBOMCTB CTPOUTEIBHBIX KOHCTPYKIIHHA.



