LokymV FTHA@ TERC PBOHANKIED BHICIIET'() OSPASOBAHI POCCUNCKON ®EJEPAIIMN
WNHbopmaums o Bnagenbue:

o/ @ RAERA IR 14y JTAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXKIEHWE

,U,Oﬂ)KHOCTb: ,D,l/lpEKTOp JJ,eﬂapTaMEHTa no 06paBOBaT8ﬂb I
[lara nognvcatns: 20.10.2023 11:31:02 BBICHHErO OBPA3OBAHMS

z:g;agmws fnor;orpga%?t;? ng%ﬂ%b?}éﬂﬁ MOJUTEXHUYECKUU YHUBEPCUTET»
a3f02ac9e60521a ¢ (MOCKOBCKHNH MOJIUTEX)

®daxynpTeT YpOAaHUCTUKU U TOPOICKOTO XO35HCTBA

= YTBEPXJIEHO
Hexan SﬁaKyJIBTeTa ypOaHUCTUKH U

0@/ rOPOJICKOTO X0341CTBa
K.A. Jlymun

16 despans 2023 roxa

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

DIIEKTPOTEXHHKA U YJIEKTPOCHAOKEHNE B CTPOUTEILCTBE.

HanpaBnenune noaroToBku
08.03.01 CTpouTteabcTBO

[Tpoduns
IIpoMblICHHOE ¥ I'PaKAAHCKOE CTPOUTENbCTBO

Kpanuduxarnms
bakaaasp

®opmbl 00yueHus
Ounasn

Mocksa, 2023 T.



PA3PABOTAHO: i
JIOICHT, K.T.H : o Lz; B.A. Ky3nenos

CorJiacoBaHo:

PykxoBoauTens 00pa3oBaTebHOM POTPaMMBI,

3aBeAyOMUA Kadeapon
«IIpoMBIIIIEHHOE U TPAaXAAaHCKOE CTPOUTEILCTB )J(/‘T/H A.H. 3aiiiieB




Conepxanue

1. [enm, 3a1a91 U IIAHUPYEMBIE PE3YJIBTATHl OOYUCHUS TIO TACIIUTITHHE ... .vvveevveeesireessireesssreesssseesnsneesnens 4
2. MecTo IUCUHUIIIMHBL B CTPYKTYPE 00PA30BATEIBLHOM MIPOTPAMMBI ....c.vveeaieiesreesieessreesseeanseessnesneessneaneens 5
3. CTpyKTYypa U COAEPIKAHUE JUCTIHTIITHIHBL ... c.vveeuteessreanseessneasseessseassesssseesseessneesesssneesseesnseessesannessnnesnnesssns 5
3.1. Buapl y4eOHON PAOOTBI M TPYHOCMEOCTD ...cuvivristeestinsresseesseassesseesseassesssaasesssesseessessseaseessesssessesssessnsans 5
3.2. TeMaTUYECKHM MIAH U3YUCHUS TUCIIATIIIFIHBI ......eetvisuveeteesuseasseeasseessesssseessesssseessesssseesssesssessnsssnsesssnes 6
3.3, COJEPIKAHUE TACTIHATIIIIIHB ......vveeuteeureanteesseeassesasseasesssseassesssseassesssseassesssseansesssseessesssseenssssnsesssnssnsesssnes 7
3.4. TemaTnka CEeMUHAPCKUX/TIPAKTHUECKUX U TAOOPATOPHBIX 3AHATHH ...e.vveuvieriiiieiiniiinieeiesne e 7
3.5. TemaTuka KypCOBBIX MPOCKTOB (KYPCOBBIX PAOOT) veevuvvrreirieisiriessriesieessseessseesssesssseesssesssssesssneesns 8
4. Y4eOHO-METONYECKOE U HHDOPMAITUOHHOE OOCCTICTCHIIEC ... vvvesvvreisrreessreressreesssseressseesssseessssessssnessnsnes 9
4.1. HopmaTuBHBIE TOKYMEHTBI M I'OCTBI....uviiiiiiiiiiiii ittt 9
4.2, OCHOBHAS JTATEPATYPA «..vvveesreeassrrssssnesasssesssssessnsssssnsssesssssessssssssssesssessssesesssesssssesssssesssssesssssessssessssees 9
4.3.  JIOTIOTHHUTEITBHAS JIATEPATYPRA - .veuvverveenreasresseeseassesseesseassesseesseasseasseaseasseaseesbeasseasseabeesneaseesbeeneaseeareenneas 9
4.4, DNEKTPOHHBIE OOPAZOBATEIIBHBIE PECYPCDL .. ..uviiureesriasreessreasreessreaseessreasneesseeaneessreaneessneasneesnresnneesnnes 9
4.5. JIuteH3uoHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MMPOTPAMMHOE OOCCTICUCHUEC ... vvvveevveeseeesiraanveenenes 9
4.6. CopemeHnHbIe podeccrnoHaTbHBIE 0a3bl JAHHBIX U HHPOPMAITMOHHEIC CIIPAaBOYHBIC

(637 (65 ()Y 1 ST OTRS PR TUPPR 9
5. MarepragbHO-TEXHUUECKOE OOCCTICUCHIIC .....vvveersvrssssreesssreessssessssseesseesssseessssesssssesssnsesssssesssssessssseesnsnes 10
6. METOAMUCCKUE PEKOMEHITALIHIH ....vveesvveesssreesssresssseessssesesssessssssssssssssnsssssnssssssssssssessssessssesssssesssnsesssseenns 10
6.1. Metoauueckue peKOMEHAALNHU JJI PETOAABATENS IO OPTAHU3AIUN OOYUCHUS «..oevvvenveeireeneeanees 10
6.2. MeToaudeckue yKa3aHus ISl 00YIAFOIIUXCS TI0O OCBOCHUIO TUCIIUTIIAHB «...c.vvverveeerensieesieesneeesenes 12
7. DOH OLICHOUHBIX CPEIICTB ..uuvveeuurressreesssseesssseessseeesssseeasseeasssssssseessssssassessssssesnsssssnsesessseessseeennseessseesns 12
7.1. MeToapl KOHTPOJIS U OLICHUBAHHS PE3YTBTATOB OOYUCHHI ....ve.vvesveesrisieesreessesseesseesessnesieessessnesneennens 12
7.2. 1lxana 1 KpUTEPUH OLICHUBAHUS PE3YIBTATOB OOYUCHHUS .. c.vvervverreanrisseesseessesssesseansessnesseessesssesseennens 12

7.3, OIICHOUHBIC CPEIICTBA ....veeuuveesteesreastesssseasesssseassesssssssseessseassessssssssesssssansessssssssessssssnsesssesnsesssssnsesssnes 14



1. Henn, 3a1a4n ¥ NJIAHMPYeMble pe3yJbTaThl 00y4YeHus! N0 I CHHUILJINHE

«DNEKTPOTEXHUKA U DJIEKTPOCHA0KEHUE B CTPOUTENILCTBE» - CHELMalIbHAs AUCLUIUIMHA, KOTOpas
BXOAWT B OOIIyl0 MpOrpaMMy YypOBHEBOW MOATOTOBKM OakamaBpoB 10 HampasieHuo 08.03.01
«CTpOUTETLCTBO»

Jucuummna «OJIeKTPOTEXHUKA U JIEKTPOOOOPYAOBAaHHE B CTPOUTEIHCTBE» paccCMaTpUBaeT OOIIHe
IOPUHLUIBL ~ IPOEKTHUPOBAHUS  CUCTEM  JJIEKTPOCHAOKEHWS  3JaHUN M COOPYXEHHWH;  naer
obmenpodeccuoHaIbHble M CIELUUAIbHbIE 3HAHUS METOJOB pacyeTa U IMPOEKTHUPOBAHUS CUCTEM
AJIEKTPOCHAOKEHHUS 3aHUN, COOPYKEHUI U CTPOUTENBHBIX IIJIOMIAI0K.

Heas aucuumiaunbl — OO0y4eHHE CTYAEHTOB OCHOBHBIM IMpPO(ECCHOHATBLHBIM HaBbIKaM B 00iacTu
IIPOEKTHUPOBAHUS, MOHTaXKa, SKCIUTyaTalluu, 00CIeI0OBaHNsA U PEMOHTA CUCTEM 3JIEKTPOCHAOKEHUsI BHOBb
CTPOSALIMXCS M PEKOHCTPYUPYEMBIX 34aHUHN, COOPYKEHUH a TaKXkKe CTPOUTEIbHBIX IUIOIAI0K.

K oOoCHOBHBIM 3agayaM OCBOCHHUS JUCHUIUIMHBI «OJEKTPOTEXHMKA M DJIEKTPOCHAO)KEHUE B
CTPOMUTENBCTBE» CIEAYET OTHECTH:

- O3HAKOMJIEHHE C OCHOBHBIMU IOHSTHUSMHU, OCHOBHBIMH 3aKOHAMM U METOAAMHU pacuera
NEKTPUYECKUX LI€TIEN TIOCTOSIHHOIO U IIEPEMEHHOI0 TOKA;

- U3y4€HHE OCHOBHBIX BUJIOB U KOHCTPYKTHUBHBIX  OCOOCHHOCTEN 3JIEKTPOMArHUTHBIX YCTPOMCTB;

- CIIOCOOHOCTH PellaTh 331a4d aHAJIM3a U PacyeTa XapaKTEPUCTHK AJIEKTPUUECKUX LENEH;

- TOJY4YUTh DJEMEHTapHblE HAaBBIKM aHalIM3a AJIEKTPUUECKUX MAIIUH C LEeJIbl0 paclIupeHust
WH)KCHEPHBIX 33/1a4;

- U3YYUTH paboTy IEKTPOHHBIX YCTPOICTB, UCTIONB3YEMBIX B HH(OPMAIIMOHHBIX CUCTEMaX.
- opMupoOBaHUE 3HAHHIA 110 000OIIEHHBIM CTPYKTYpPaM CHCTEMBI AJIEKTPOCHAOKEHHS TOTpeduTeneit

ANEKTPO’HEPIUH, 3HAKOMCTBO CO CXEMHBIMHU PEILIECHUSMHU 3JEMEHTOB CHUCTEM 3JIEKTPOCHAOXKEHHUS U UX
KOHCTPYKTUBHOM HCIOJHEHUH, TONYYCHUE TIIYOOKHX 3HAaHMKA MO (DU3MYECKOW CYIIHOCTH W METOAAM
OIIpeJIeJIEHUs SJIEKTPUUYECKUX HAarpy30K MOTpeOUTeNel JIeKTPOIHEPIUH, BBIOOPY U MPOBEPKE 3IEMEHTOB
CHCTEMBI 3JIEKTPOCHAOKEHHUS.

OO0yueHue 1Mo IUCHUIUIMHE «DIEKTPOTEXHUKA U DJIEKTPOCHAOKEHUE B CTPOUTEIILCTBE) HAMPABIICHO HA
(dbopMupOBaHHE y 00YYAIOIIMXCS CICTYIOMINX KOMITETEHIIUH:

Kon u HauMeHOBaHHe KOMIIeTeHIMIA NuaukaTopsl 10cTHKEHUSA KOMIIETeHIMHU
[1K1 3naHnueM HOpMaTUBHOU 6a3bl B 00JaCTH NIIK-1.1.
WH)KEHEPHBIX U3BICKaHWUH, TIPUHIIUIIOB 3HAEeT COCTaB UCXOIHBIX TAaHHBIX JJISA
NPOCKTHUPOBAHUS 3[aHUH, COOPYKCHHH, pa3paboTKU MPOEKTHOM TOKyMEHTAIUU IS
MH)XCHEPHBIX CHCTEM U 000py10BaHHs, 00BEKTOB KallUTAJIBLHOI'O CTPOUTENBCTBA
IJIAaHUPOBKHU U 3aCTpOﬁKH HAaCCJIICHHBIX MECCT. YMETBH OLIEHUBATh BapUAHTHI BEPOSATHBIX
Texnuueckoe pykOBOICTBO TIpoLEeccaMu aBapuIHBIX CUTYaIMi Ha 0OBEKTax
pa3pabOTKH MPOEKTHON TOKYMEHTALMH Ha KallUTAIbBHOTO CTPOUTENBCTBA.
00BEKTHI KAalIUTAJILHOTO CTPOUTENHCTBA U UIIK-1.2.
OCYILIECTBIIEHUE aBTOPCKOT0 HA30pa Crioco6eH aHaTM3HPOBATh

COBPEMEHHBIE ITPOEKTHBIE PEIICHUS IS
00BEKTOB KallUTAIIbHOI'O CTPOUTEIHCTBA,
BBIOMPATh TEXHUUECKUE JaHHbIE U
OTIpeIeIIsATh BApUAHTHI BO3MOXKHBIX PELICHUM
KOHIIETILIMU KOHCTPYKTUBHOM CXEMBbI JUIs
00BEKTOB KallUTAIbHOTO CTPOUTEIHCTBA.

UIIK -1.33. 3HaTh HOpMATUBHYIO 6a3y
B 00J1aCTH 3JIEKTPOTEXHUKHU

[IPU IPOEKTUPOBAHUU U
CTPOUTENHCTBE.

UIIK1-4. Ymets aHaJIM3UPOBATh
0a3uCHBIC DIIEKTPUUYECKUE CXEMBl U
OLICHMBAThb MX  TEXHUKO-3KOHOMHYECKHE

BO3MO>KHOCTH.
Bnanets OCHOBHBIMM  METOJaMU
pacuera BIIEKTPUYECKHUX renen Hu

9JIEKTPO0OOPYIOBAHNUS




[TIK-2 Crioco6eH yuacTBOBaTh B pa3paboTke
MPOCKTA HITK YaCTH MTPOEKTA CUCTEMBI
ANIEKTPOCHA0KEHUSI 00BEKTOB CTPOUTEIHCTBA

[TK13 O6namaeT 3HaHUSMU IPABUT U
TEXHOJIOTMI MOHTa)Ka. HAJIaJIKU, UCIIBITAHUS
M C/Ia4yM B SKCIUTyaTaIlui0 KOHCTPYKIIUH,
UH)KCHEPHBIX CHCTEM U 000PYIOBAHUS
CTPOMTEIIBHBIX 00BEKTOB

OIIK-3 CriocoOHOCTBIO pelIaTh CTaHAapTHBIE
3a[1a9u PO eCCHOHATBHON NIeATETHOCTH Ha
OCHOBe NH(OPMAIIMOHHOH U
O6ubanorpadguueckoil KyJabTypsl ¢
IpUMEHEHHEM HH()OPMaIIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH C yIETOM
OCHOBHBIX TpeOOBaHMH MH(POPMALMOHHON
0€30I1aCHOCTH.

OI1K-9 BinageaneM 0CHOBHBIMH METOIAMU
3aIIUTHI IPOU3BOACTBEHHOIO IIEPCOHAIIA U
HAacCeJIEeHUs OT BO3MOXKHBIX IIOCIEACTBUN

aBapuil. KaTacTpod, CTUXUHHBIX OEICTBUI.

NIIK-2.1

3HaeT mpaBuia TEXHUYECKON
JKCILTyaTal[uH AJIEKTPOYCTaHOBOK
moTpeduTeNeH.
NIIK2.2

OcymecTBisATh cO0p, 00pabOTKy U
aHaJIM3 CIIPaBOYHOU U pedepaTuBHOM
nH(pOpMAIINU 110 0OBEKTY KA TaIHHOTO
CTPOUTENBCTBA, AJIS1 KOTOPOTrO
npegHa3HaueHa CUCTEMA JIEKTPOCHA0KEHUS

NIIK-2.3

OnpenensTh XapaKTePUCTHKU 00bEKTa
KaIllUTaJIbHOT'O CTPOUTENIbCTBA, AJIsl KOTOPOTO
npegHa3HaueHa CUCTEMA DIIEKTPOCHA0KEHUS

HIIK13-1
3HATh OCHOBHEIC MPaBUJIa U OCOOCHHOCTH
MOHTa)Ka CHCTEM 3JICKTPOCHAOKECHHS 3JaHUI
U COOPYKEHUH.
HIIK 13-2
YMeTh: aHAIN3UPOBATH CXEMBI
AJIEKTPOCHAOKEHHUS MTPH
MIPOEKTUPOBAHUY U CJIaYU B IKCILTyaTaluIO0
371aHUN U COOPYKEHUM.
HIIK 13-3
Bnanets: MeToiamu pacyeTa IpUMEHSIEMbIX
CXEM 3JIEKTPOCHAOXKEHUS 30aHUI U
COOPYKEHHUM.
HIIK-3-1
3HaTh OCHOBHBIE CXEMBI ANIEKTPOCHAOKEHHS
U UX XapaKTePUCTUKH.
HIIK 3-2
YMeTh BBIOUpaTh ONTUMAJIbHBIE CXEMBI
AIIEKTPOCHAOKEHHS HA OCHOBE aHAIIM3a
MH(POPMAIMOHHBIX JAHHBIX.
HIIK 3-3
BrnaneTth TEXHUKON YTEHUS IEKTPHUUYECKUAX
CXeM B 00JIaCTH 2JIEKTPOCHAOKEHUS U
HCIIOJIH30BaTh UX B MIPAKTUYECKON
JIeSITeIIbHOCTH.

HUIIK 9-1
3HaTh OCHOBHI AJIeKTpoOe3onacHocTH. [1V D,
OpraHU3aIMIO 3AIUTHOTO 3a3EMJICHUS.
HUIIK 9-2
YMeTb KOHTPOJIUPOBATH COOJIIO/ICHHE HOPM U
IMpaBHJI OKCILTyaTallkuu 3JICKTPHICCKUX ceTeit
U 3JIEKTPOOOOPYAOBAHUS
HNIIK 9-3
Brnanets: cpencTBamMu U METO/1aMU 3aIUTHI
nepcoHana
1 HACEeJIEHUsS OT BO3MOXKHOTO MOPAKEHUS
JNEKTPUYECKUM TOKOM U IPYruX (PakTopos,




CBsI3aHHBIX C 3KCHHyaTaHHeﬁ SJICKTPUYCCKUX
CeTel M DIIEKTPOOOOPYTOBAHUS.

IICK 13-1

[1CK-13 Brnagenuem MeToamMu pacyera 3HaTh MPUHLIMIIBI U CXEMBI

CHCTEM MHKEHEPHOIo 000pYJOBaHUs 3aHUN | 3JEKTPOCHAOKEHUSI 31aHUH,

U COOPY>KEHHUH. COOPYKEHUH U MX UHPPACTPYKTYPHI.
[ICK 13-2YMeTb paccCUMTHIBaTh TEXHUKO
-3KOHOMUYECKHE XapaKTePUCTUKU
UIEKTPUUECKUX CETEH CTPOUTENIbHBIX
00BEKTOB.

TICK 13.3Baagers 0a3uCHBIMH METOAAMU
pacdera CHCTEM DIJICKTPOCHAOKEHHUS.

2. MecTo AuCHMILVIMHBI B CTPYKTYpe 00pa3oBaTebHON MPOrpaMMbl

JIMCIMIUIMHA OTHOCHTCS K YUCIY MPO(ECCHOHAIBHBIX YUEOHBIX JUCHHUILTUH 00s3aTeIbHOM
yactu 0OazoBoro mukia (bl) OOIL. [ducuumniamHa JIOTMYECKH B3aMMOCBSI3aHA CO  CICAYIOIIMMU
nucuurnHaMu U npaktukamu OOIT:

—  MareMaTHKa;
- buzuka.
- nHpopmaTuka.

3. CTpyKTYypa U coep:KaHHe JUCHHILTUHBI
OO0111ast TPYA0EMKOCTb AMCIUILIMHBI COCTaBIsIET 4 3aueTHbIX(e) equnui(pl) (144 vaca).
Nzyuaercs B 3 ceMecTpe 00ydueHus. PopMa npoMeKyTOUHOM aTTecTalluu: dK3aMeH B 3 ceMecTpe.
3.1  Buabl yueOHoO# padoThl U TPY/10€MKOCTh

3.1.1. Ounas ¢popma oOydeHUs

Ne B G0l DG KoanuecTBo CemecTphbl
u/n U yuyeOHoi padoThl 4aCoR 3 3
1 | AyanTopHble 3aHATHSA
B ToM uucne:
1.1 | Jlexuun 36
1.2 | CemuHapcKue/mpakTHUYECKUe 3aHATHS 18
1.3 | JJaboparopHbIe 3aHATHS 18
2 | CamocTosiTeibHasi padoTa
B ToM uucne:
2.1 | TlogroToBka ¥ 3alnuTa KypCOBOTO IMPOCKTA
2.2 | CamoCTOSITENIEHOE H3yUeHUE 72
3 | IIpoMe:kyTOoUHasi aTTeCTALUS
3adet/nud.3auer/7K3aMeH DK3aMeH
Hroro 144

3.1 TemaTuyeckuii MJIaH U3y4eHUs TUCHUTLTUHBI
(mo popmam oOyueHus)

3.2.1. Ounas hopma oOydeHHS



TpynoemkocTh, 4yac
AynuTopHas padora

Ne Pa3genbl/TeMbl
n/n JTUCIHHUIIINHEI

Bcero
Jlexnun

CemuHapckue/
| mpakTHyYecKHe

3aHATHUSA
JlabGoparopHbie

3aHATHUSA
[IpakTnueckas

MTOATOTOBKA

| CamocTosiTeIbHAA
padora

oo
(o]

1. | Temal. OcHoBBI 351ekTpOTEeXHUKUA. OCHOBBI | 38
AJEKTPOCHAOKEHUSI. Ucrounuku
AIEKTPOIHEPTHH. DHeprocucrema.
KauecTBO 3JIeKTpOIHEPTHH U HAJICKHOCTH
JEKTPOCHAOKEHUSI. YpoBuu
aulekTpuuKanmuu ~ ObITa  KWIBIX |
0OIIECTBEHHBIX 3aHUN.

2. | Tema2.CunoBoe amekrpoobopynoBanue, | 42 10 6 6 20
DneKTpuuecKue MAaIIUHBI. BBojHO
pacnpenenuTenbHbIe YCTPOWCTBA,
MyCKO3aIlUTHAs amnmaparypa.
DNEKTPUYECKHEe  CETH  CTPOUTEIBHBIX
TUIONIAJIOK.

3. | Tema 3. Dnekrtpuyeckue cetu Bbicokoro | 30 10 4 - 16
HAIPSDKEHUS. TpanchopmatopHbie
MOJICTAHIIMH. BBIOOp MOIIHOCTH CHIIOBBIX
tpancopmartopoB Ha TII. Omnpenenenue
mecto pacnosnokeHust TII. Breibop wu
NpoKJIaJKa  MTpOBOJAOB W Kabenei
HApY>KHOTO  JJIEKTPOCHAOXKEHHsSI  ceTei
HanpspbkeaueM 380/220 B. Pacyer ceuenuii
nuTamux kabdened. BwiOop 3amuTHBIX
anmnaparos.

4. | Temad4.OcobeHHOCTH pacnpenenuTenbHbX | 34 8 4 6 16
ceTell BHYTPEHHETO 3JIEKTPOCHAOKEHUS U
IpYyNIOBBIX ceTel. Pacuer cerelt, ux BeIOOp
51 IIPOKJIAJIKA, 3aIuTa ceTen
(aBTOMaTHYECKHE BO3yLIHBIE
BeIKItouarenu,  Y30). Apxutektypa
ciaborouHoit cetn. OpraHu3anus ydera
AIIEKTPOIHEPIUU. 3a3€MIICHUE U 3aIUTHBIE
MEpBI AEKTPOOE30MACHOCTH.

Hroro | 144 36 18 18 72

3.1 Conepxkanue TUCHHNIHHBI

Tema 1. OcHOBBI 37eKTPOTEXHUKU. OCHOBBI ANMEKTpOCHAOKEHHS. VICTOUHUKH 3JIEKTPOIHEPIUH.
OueprocucreMa. KauecTBo 371€KTPOIHEPTUHU U HAJIEKHOCTD JIEKTPOCHAOKEHHS. Y POBHH JIEKTPUPHUKAIIUN
OblTa KWJIBIX W OOLIECTBEHHBIX 37aHWM. Kareropum HajeXHOCTH >JIEKTPONPHUEMHHUKOB 3JaHUM U
COOPYKEHHI.

Tema 2. CuitoBoe 31eKTpooOOpyIoBaHHe, DIIEKTPUUYECKIEe MAalTMHBI. BBOAHO pacripenenTenbHbIe
YCTPOMCTBA, IyCKO3aLIUTHAS anllapaTypa. JJIEKTPUIECKUE CETH CTPOUTENBHBIX IUIOIIAI0K. OCBETUTEIbHBIE
npubopsl, pexiaMa. BBogHO pacnpenenuTenbHble YCTPOUCTBA, MyCKO3alUTHAS annaparypa.

Tema 3. DnexTpuyeckue CeTH BBHICOKOTO HampsbkeHus. TpanchopmaTopHble moacTtaHuy. Beibop
MOIIHOCTH CHUJIOBBIX TpaHcdopmaropoB Ha TII. Ompenenenue mecto pacnonoxkeHuss TII. Bwibop u



MPOKJIa/IKa MPOBOJOB U Kabeseil Hapy>KHOTo 3JeKTpocHabkeHus cetet HanpsikeHueM 380/220 B. Pacuer
CeUCHMI MUTAIOIUX Kabesneil. BeIiOop 3anMTHBIX anmapaToB.

Tema 4. OcoOCHHOCTH paCTIPECTUTEIBHBIX CETeH BHYTPEHHETO AJIEKTPOCHAOKEHHSI U TPYIIIIOBBIX
ceTeil BHICOTHBIX M OOJBIICTIPONIETHBIX 3/IaHUH M coopykeHuil. PacueT ceteil, ux BBHIOOp M MpOKIIAIKA,
3alllUTa CEeTe (aBTOMATHYECKHE BO3NYIIHBIE BbIKIIOUaTend, ¥Y30). ApXurekTypa ciabOTOYHOW CETH.
Opranuzanus y4dera 3JeKTPO3HEPruu. 3a3eMIICHHE U 3aIIUTHBIE MEPHI JIEKTPOOE30IaCHOCTH.

3.2  TemaTuka ceMMHAPCKUX/MPAKTHYECKHUX H JIA00PATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/MpakTHYECKUE 3aHITH

[TpakTryeckoe 3anstue Nel. Cxembl 3J1€KTPOCHAOKEHHSI 31aHHI

[IpakTuueckoe 3ansitue Ne2. Bribop u pacuer cetu

[TpakTuueckoe 3ansatue Ne3. BriOop u pacuer kabeneil 1 MPOBOAOB COTIACHO 3aJaHHIO

[TpakTrueckoe 3anstue Ne4. BpiOop u pacuer 3allIUTHBIX DJIEMEHTOB CETH

[TpakTuueckoe 3ansatue Ne5. CocraBieHue crieliu(GUKAIIH, YICKTPOHHON CXEMbI, HAITUCAHHE MTOSICHUTEIIBHON
BaNMUCKH

npaKTW-IeCKOG 3aHATMe N26 CocTaBneHue cxembl SJ'IeI-(TpOCHa6)KeHMﬂ CTpOMTeJ'IbHOVI naowankuy, C paCcH4eTom
P/1IEMEHTOB CETU

3.4.2. JlabopaTopHBbIEC 3aHATHS.

Jlaboparoproe 3ansatue Ne |. SIBnenue pe3onanca

Jlaboparoproe 3ansitue No2. Tpexdas3Hblii TOK, COSTMHEHUS TI0 CXEME «3BE3/1a»

JlaboparopHoe 3ansitue No3. Tpexdas3Hblii TOK, COETMHEHUS IO CXEME «TPEYTOJIbHUKY

Jlaboparopuoe 3ausitue Ne4. [ToBeieHust K03 hUIuEeHTa MOIIHOCTH

Jlaboparopuoe 3ansTue NeS. OnHoda3zHelil Tpanchopmarop

Jlaboparopnoe 3ansitue Ne6. ACHHXPOHHBIN ABUTATEIb

JlaGopaTopHoe 3aHsTue No7. CHHXpOHHBIN I'€HepaTop

Jlaboparopnoe 3anstue No§. J[BUratrenp mocTOsTHHOTO TOKa

Jlaboparopnoe 3ansiTue Ne9 I'eHepaTrop NoCTOSHHOTO TOKa

3.1 TemaTHka KypcOBbIX IPOEKTOB (KYPCOBBIX padoT)
HE IIPEAyCMOTpEHA.

4, Y4eOHO-MeTOAMYeCcKOe U HHPOPMALIMOHHOE 0O0ecriedeHue

4.1  HopmatuBHble 10kyMeHTbI 1 'OCTbI

1. CIT 31-110-2003. TTpoekTHupoBaHUE U MOHTAX AJIEKTPOYCTAHOBOK JKMIIBIX M OOIIECTBEHHBIX
3nanuii. CBOJ MpaBMII IO MPOEKTUPOBAHUIO U CTpouTesbeTBY / ['oceTpoii Poccnu. M.: T'VII LTI, 2004.
58c.

2. CH 541-82. CrpoutenbHble HOpMBI. MHCTpyKIMS 110 IPOEKTUPOBAHUIO HAPYKHOTO OCBELIEHUS
rOpOJIOB, IMIOCEJIKOB U CENbCKUX HaceleHHbIX MyHKTOB. M.: ®I'VII LIIII, 2004.

4.2 OcHoBHasi JIuTepaTypa



1. Kacarkun A.C., HemuioB M.B. DnekTpoTexHuka: y4eOHUK JUIsI HE  DJICKTPOTEXHHUYECKHX
crienansHOCTel By30B / U3n. 12-e, ctep. M.: Akagemus, 2008. 539 c.

2. Tynpunn W.K., Hymnep I'.I. Dnexrtpuueckue ceTd KHIBIX M OOLIECTBEHHBIX 3AaHU. M.:
Oneproaromusaar, 1983. 212 ¢

4.3 JlomoJiHUTeIbHAs JUTepaTypa

1. He3opoga, A. b. Dnektporexnuka : yue6. mocodue / A. b. HeB3zoposa, B. A. ITaukesuu, C. JI.
Kypunun. — I'omens: benl' VT, 2014. — 164 c.

2. Tabynmmkos, 0. ®. UmwkenepHoe obopynoBanue 3qanuii u coopyxenuii / 0. @. TaOyHIITUKOB.
— M.: Beiciiasg mikona, 1989. — 235 c.

3.0nexTpoTexHnyeckuii cripaBoyHuk: B 4 T. T. 3. IIpou3BOACTBO U pacipeaesieHue dIeKTPUIECKOH
sHepruu. 9-e uz., crep. M.: U3g-so MBOU, 2004. 964 c.
4.4 DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypPChl

OneKTpoHHbIN o0pa3oBarenbHbI pecypc (DOP) cucremsl auctannnoHHoro ooyuenus yuusepcurera (CO-
LMS) B HacTos111ee BpeMsi HAXOJUTCS B pa3paboTKe.

45  JluueH3MOHHOE ¥ CBOOOIHO PACIPOCTPAHsSIEMOe MPOrpaMMHOe ofecrieueHne

1. Moii Oduc — poccuiickas KoMIaHusA-pa3zpadoTUnK 0e30MacHbIX O(UCHBIX PEeIICHUH U1 O0IIeHUS
¥ COBMECTHOM paboThl ¢ fokymeHTamu (Anbrepratusa MS Office) https://myoffice.ru/
2. [Tnarpopma nanoCAD — 310 poccuiickas miardopma sl IPOSKTUPOBAHUS U MOJACITHUPOBAHHUS

00BEKTOB pa3nuuHOl cinoxHocTh. [lognepxka GopmaroB *.dwg u IFC nenaer ee OTIMYHBIM pelICeHUEM
s coBMerienusi CAIIP- u BIM-texHonoruil. dyHKIMOHAN TIATGOPMBI MOXKET OBITH PACHIMpPEH C
MOMOIIBIO CHeNUATBHBIX MOyl https://www.nanocad.ru/support/education/

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

4.6 COBpeMEHHbIe npod;eccuoua.m)m,le 0a3bl JAHHbIX U I/IH(l)OpMaIII/[OHHI)Ie ClIPpaBOYHBLIC CUCTEMbI

Poccwuiickas HarmoHanbHas OudaroTeka http://www.nlr.ru

ObC «YHuBepcuTerckas oubnmnoreka onnaita» https://biblioclub.ru/index.php

Hay4nas snexrponnas oudmauoreka http://www.elibrary.ru

Poccwuiickas rocynapcTBenHast oubmmoreka http://www.rsl.ru

O6pasosarenbHas miatrdopma FOPAT http://www.urait.ru

«TexakcmepT» — cOpaBoYyHas CHUCTEMa, IPENOCTABISIONIAS  HOPMATUBHO-TEXHUYECKYIO,

HOPMaTHUBHO-TIPaBOBYIO HHGOpMAIIHIO https://Texskcnepr.canT/

7. HIT «ABOK» — TOMONIHMK HHXEHEpa IO OTOIUICHWIO, BEHTWISLUH, KOHIMIUOHHPOBAHHIO
BO3/yXa, TEIIOCHA0KEHUIO U CTPOUTENbHOU Termnodusuke https://www.abok.ru/

8. E-ZIOCBE — DnextponHslii skonor. HezaBucumas nHpopMaryst 0 pOCCUMCKIX opraHu3anusx, 0asa

HOPMAaTHBHBIX JTOKYMEHTOB " 3aKOHOJIaTeITHHBIX aKTOB

https://e-ecolog.ru/

oukrwdE

5. MarepuajbHO-TeXHHYECKOe obecrieyeHue

JUig npoBeeHUS JIEKIIMOHHBIX 3aHATHI UCIIOJIB3YIOTCS ayJUTOPUH, OCHAILIEHHbIE KOMIIBIOTEPaMH,
MHTEPAKTUBHBIMU JIOCKaMH, MYJIbTUMEANNHBIMU IIPOEKTOpaMU U JKpaHaMHu:
AB2218, AB2224 u aynuropun obiero ¢onaa. s mpoBeAeHUsT CEMUHAPCKUX U JIAOOPATOPHBIX paboOT


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/
https://e-ecolog.ru/

ucnonb3yrorcss ayauropun: AB2226, u ayauropun kopnyca YPBAH.TEXHOI'PAJI WHHOBanmoHHO-
oOpazoBarenbHOM KoMILIeKce « TexHorpam, KOTOphIi pacrosokeH Ha Tepputopuu BJIHX.

6. MeToanyeckue peKoOMeH AU

MeTOI[I/IKa ImpernoaaBaHnua JUCHUITIINHBI <<9HeKTpOTeXHI/IKa n 3JICKTpOCHa6)KeHI/Ie B
CTPOUTEJIBCTBEY U peau3alys KOMIIETCHTHOCTHOTO TMOAXO0/a B M3J0XKECHUH M BOCIPUATHHA MaTepHaja
npeycMaTpUBAET HCIOIb30BAaHUE CIICAYIOIIMX AaKTUBHBIX W WHTEPAKTUBHBIX (OPM TMPOBEACHHS
ayJIMTOPHBIX M BHEAYTUTOPHBIX 3aHATHIA:

— ayJMTOPHBIC 3aHITUA: JICKIIMH, CEMUHAPCKUE/TIPAKTHIECKUE PabOThI, JIAOOpATOPHBIE pabOThI,
TECTHPOBAHUE;

— BHCAYAUTOPHBIC 3aHATUA: CAMOCTOATCIIBHOC HM3YUYCHUC OTACIIBHBIX BOIIPOCOB, IMOAIOTOBKA K
nabopaTopHBIM paboTaM.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

Bo3MOXHO TIpOBelieHHE 3aHSATHI W aTTecTalluii B JMCTAHIIMOHHOM (opMaTte ¢ NMpUMEHEHUEM
CHCTEMBI JIUCTAHIIMOHHOTO 00ydueHus: yHuBepcutera (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX Kadeapoi
AJIEKTPOHHBIX 00pa3zoBareibHbIX pecypcoB (DOP) (cMm. 1.4.4).

HOp?II[OK IMPOBCACHUA pa60T B JUCTAHIOHMOHHOM (1)0pMaTe YCTaHAaBJIMBACTCA OTACIIBHBIMUA
pacTopsHKCHHUSIME ITPOPEKTOPa 1O yIeOHOU padoTe H/WIK IICHTPOM YIeOHO-METOINIECKON PabOTHI.

6.1 MeToauuecKkue PECKOMEHIAIMHA IJIA IpenoaaBarTeisi 1o opranu3anum oﬁyqe}mﬂ

6.1.1. IlpenogaBaTens opraHu3yeT MPENoaBaHUE AUCIUIUIMHBI B COOTBETCTBUU C TPEOOBAHUSIMU
"TTonoxenus o0 opraHu3zauu o00pa30BaTENLHOrO Tpouecca B  MOCKOBCKOM IOJIMTEXHUYECKOM
YHUBEpcUTETE U ero (unmanax", yrBepKAEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2. Ha mepBoM 3aHATUM IpenojaBaTesb JOBOJIUT 10 CBEAECHUS CTYICHTOB CoJepKaHue padoueil
nporpammsl qucuuiineel (PIT[) u mpenocraBiser BO3MOXKHOCTh 03HAKOMIIEHHUS C TPOIPaMMOM.

6.1.3. [IpenonaBatenb 0COOEHHO OOpalaeT BHUMaHKUE CTYJICHTOB Ha:

- BUABI U (GOPMBI IPOBEACHUSI 3aHATUH 0 JUCLMILIIMHE, BKIIOYas MOPSAIOK [TPOBEICHUS 3aHITHH C
MIPUMEHEHUEM TEXHOJOIMi JMCTAaHIMOHHOTO OOYyYeHHS M CHCTEMbl JHUCTAaHIMOHHOTO OOyuYeHus
yauBepcuteta (C1O Mocnonurexa);

- BUJIbI, COACPKAHUE U MOPSIIOK IPOBENEHUS TEKYILErO0 KOHTPOJIS YCIIEBAEMOCTH B COOTBETCTBHH C
(OHIOM OLIEHOYHBIX CPEJICTB;

- (opmy, cozmepkaHHe M MOPAJOK MPOBEICHHUS MPOMEXKYTOUHOH aTTeCTallud B COOTBETCTBUU C
(OHIOM OLIEHOYHBIX CPEICTB, IpeaycMoTpenHbM PIT/L.

6.1.4. JIoBOauT 10 CBEACHUS CTYIEHTOB I'padUK BHIIOJHEHHUS YU€OHBIX paboT, MPEAYyCMOTPEHHBIX
PIIA.

6.1.5. HeoOxonmuMo ¢ camMoro Hayajga 3aHSATHI pPEKOMEHJOBaTh CTYJEHTaM OCHOBHYIO U
JIOTIOJIHUTENBHYIO JIUTEPATypy U yKa3aTh MYTH JOCTYIa K HEH.

6.1.6. B HavyaJsie WM B KOHIIE CEMECTPA 1aTh CIIMCOK BOIIPOCOB YISl TOATOTOBKH K ITPOMEKYTOUHOU
aTTecTallvu (9K3aMEHY WJIH 3a4ETy).

6.1.7. Pexomennyercs akr oznakomisieHust cryneHToB ¢ PIIJ] u rpadguxoM paGoThl MHUCbMEHHO
3a(hUKCHPOBaTh MOAINMUCHIO CTY/IEHTA B JIUCTE O3HAKOMIIEHHS ¢ cogepkanue PIT/I.

6.1.8. [IpenogaBarenu, BEAyIINiI JEKIIMOHHBIE U TPAKTUYECKHUE 3AHATHUS, TIOJHKHBI COTJIACOBBIBAThH
TEMaTUYECKHM IJIaH MPaKTUYECKUX 3aHITUN, UCIOJIb30BaTh €IMHYIO CUCTEMY 00O3Hau€HUM, TEPMUHOB,
OCHOBHBIX HOHATHH JUCHUIUINHBL



6.1.9. Ilpu mNOArOTOBKE K CEMHMHAPCKOMY 3aHAATHI0 10 TIEPEYHIO OOBSIBIECHHBIX TEM
MpernojaBaTesiio HeOOX0IUMO YTOYHUTD IJIaH UX MPOBEACHUS, TPOIyMaTh (POPMYIMPOBKHU U COACpKAHUE
y4eOHBIX BOMPOCOB, BHIHOCUMBIX Ha OOCYXJIEHHE, O3HAKOMUTHCA C TIEPEYHEM BOIPOCOB IO TeMe
ceMHHapa.

B xoxe cemuHapa BO BCTYNHUTEIBHOM CIIOBE PACKPBITh MPAKTUYECKYHD 3HAYMMOCTH TEMBI
CEeMHUHAPCKOT'0 3aHATHS, ONIPEICIIUTH MOPSAIOK €T0 MPOBEACHHUS, BpeMs Ha 00CYXIEHUE KaXI0T0 y4eOHOTO
Borpoca. [IpuMeHsis (QpPOHTAIBHBI OMPOC JaTh BO3MOXKHOCTH BBICTYIUTH BCEM CTYJCHTaM,
IIPUCYTCTBYIOILIUM Ha 3aHSATHUU.

B 3axmrounTenbHONW 4acTH CEMHHAPCKOIO 3aHATUS CIEAYET IOJBECTU €r0 MTOTM: JaTh OLEHKY
BBICTYIUICHUN Ka)KJIOTO CTYJEHTa M y4eOHOH TIpynmbl B 1eOM. PackpbITh MOJIOKUTEIbHBIE CTOPOHBI U
HEZOCTaTKU MPOBEACHHOTO ceMUHApcKoro 3aHAThua. OTBETUTh Ha BOMPOCHI CTYACHTOB. BrinaTh 3ananus
JUISL CAaMOCTOSITEJIBHOM pabOThI 10 MOJATOTOBKE K CIEIYIOIIEMY 3aHSATHUIO.

6.1.10. Ilemecoobpa3Ho B XOJie 3alIUThHI JAOOPATOPHBLIX PadOT 3a/1aBaTh BBICTYMHAIOIIUM M
ayJIUTOPUH JONOJHUTENIbHBIE U YTOUHSIOUINE BOIPOCHI C LIEJbIO BBIICHEHUS UX MO3ULMH IO CYILIECTBY
00CyX1aeMBbIX MPOOIIEM.

Bo3MoxHO npoBefieHHE 3aHATUW U aTTecTaluil B JUCTAaHIMOHHOM (opmare ¢ MpUMEHEHHEM
CUCTeMBbI JUCTaHIHMOHHOTrO oOyueHuss yHuBepcurera (CJO-LMS). Tlopsgok npoBeneHus paboT B
JUCTAaHIIMOHHOM (opMaTe YCTaHABIMBACTCA OTICIBHBIMH PACIOPSDKEHUSMU MPOPEKTOpa MO yueOHOU
paboTe u/uiu HEeHTPOM Y4eOHO-METOAUYECKOM pabOTHI.

6.2 MeTtoauyeckue yKkazaHus AJisl 00y4aloUXCs 110 0CBOEHUIO TUCIHUIIUHBI

6.2.1. CtyneHT ¢ caMOro Haydajga OCBOCHUS IUCHUUIUIMHBI JOJKEH BHUMATEIBHO O3HAKOMHUTCS C
paboueii mporpaMMoOi TUCIUILUIHHBI.

6.2.2. CTyaeHTy HEOOXOAMMO COCTaBUTHh Uig ceOs TpaduK BBHIMOIHEHHUS Y4eOHBIX pabdoT,
npenycmotperHbix PI1J] ¢ yuérom TpeboBaHMii qpyrux AUCHUIUIMH, U3Y4aeMbIX B TEKYILIEM CEMECTpE.

6.2.3. Ilpu mnpoBeaeHMM 3aHATHI W TPOLEAYpP TEKyHIeH W MPOMEXKYTOUHOH aTTecTaluu ¢
WCIIOIb30BAaHUEM HMHCTPYMEHTOB HH(POPMAIIMOHHON 00pa3oBaTeNbHOW Cpeibl  JTUCTAHIIMOHHOTO
obpasoBanus yausepcureta (LMS Mocnonurexa), kKak BO BpeMsi KOHTaKTHOM paOOTHI ¢ PeToaBaTeiem,
TaK ¥ BO BPEMsI CaMOCTOSATEIBbHON PaOOTHI CTYACHT JOKEH OOECHEYUTh TEXHUUYECKYI0 BO3MOXKHOCTH
JTUCTAHIIMOHHOTO TOJKIIOYCHUS K CHUCTEMaM JHCTAaHIIMOHHOTO oOydeHwus. [Ipu OTCyTCTBHM Takoi
BO3MOYXHOCTH OOCYIUTh CUTYAIIHIO C MIPENoJaBaTesieM JUCIIUILTUHBIL.

7. DoH/1 OLICHOYHBIX CPEACTB

7.1  MeToabl KOHTPOJISA U OLlCHUBAHHUS Pe3yJIbTATOB 00y4eHHs

KoHTpons ycrieBaeMOCTH M KauecTBa MOJATOTOBKH MPOBOJIUTCS B COOTBETCTBUE C TPEOOBAHUSIMHU
"Tlonoxenus 00 opraHu3aluu 00pa30BaTENBHOrO Tporecca B MOCKOBCKOM IMOJUTEXHUUYECKOM
yHHUBepcuTeTe".

JUisi KOHTPOJISL YCIIEBAa€MOCTH M KadyeCcTBAa OCBOCHUS JUCHUIUIMHBI HACTOALIEH HpOrpaMMOoii
MPEYCMOTPEHBI CIIETYIOIIUE BUIbI KOHTPOJIS:

- KOHTPOJIb TEKYIIeH ycreBaeMocTH (TEKYLIUil KOHTPOJIb);

- IPOMEKYTOYHAS ATTECTAIIHS.

B mporiecce 00yueHus HCTIONB3YIOTCS CIASYIONINE OLEHOYHBIE ()OPMBI CAMOCTOSITETEHONW PaOOTHI
CTY/ICHTOB, OLIEHOYHBIE CPE/ICTBA TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH M IMTPOMEKYTOUHBIX aTTECTAIINI:

Bo BocsMoOM cemecTpe:

- MOJITOTOBKA K JJAOOPAaTOPHBIM 3aHATHUSAM, BBIOJHEHHE NMPAKTHUYECKHX 33JaHUN M UX 3alluTa;
KOHTpOJIbHAst paboTa; TeCT; 3aIIuTa JabopaTOPHBIX PadoT; IK3aMEH.



7.2  lllkajga u KPpUTEPUHU OLIEHUBAHUS Pe3yabTATOB 00yUYeHUs

[Tokazarenem OICHMBAHUS KOMIIETCHIIMH HA PAa3IMYHBIX JTarnax UX (POPMHUPOBAHUS SBISCTCS
JOCTHXKEHHE 00YJaIOIUMUCS MJIAHUPYEMBIX PE3YJIbTaTOB 00YUYEHHS 1O AUCHUILIMHE (MOIYIIIO).

[Ikanel olleHUBaHUS PE3yJIbTaTOB MPOMEKYTOYHON aTTECTAllUU U UX OMHUCaHUE!

dopma NpOMEKYTOUHON aTTeCTALlMU: 3a4eT, IK3aMEH.

[Ipomexyrounas arrectanus oOydaromuxcs B ¢GopMe 3auera HPOBOAMUTCA IO pe3yiabTaTam
BBITIOJTHEHUS BCEX BUJIOB YI€OHOU pabOThI, MPETYCMOTPEHHBIX YI€OHBIM TUTAHOM 110 JAaHHOW JUCIUTUIHHE
(MOZymI0), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH B TEUEHHUE CEMECTPA.
OreHka CTeNeHH AOCTHKEHHS O0YYaloIIUMUCS IUIAHUPYEMBIX PEe3yJabTaToOB OOyYeHHs MO JWCLUUIUINHE
(MOIyNI0) MPOBOAMTCS TpENoAaBaTeeM, BEIYIIMM 3aHATHUS [0 AUCUMIUIMHE (MOMIYNIO) METOJ0M
SKCIepTHOM orleHKH. [1o uToram mpoMexyTo4yHol aTTecTaluy Mo AUCHUIUIMHE (MOAYIIO0) BBICTABIISETCS
OLICHKA «3a4YT€HO» WIM «HE 3a4TeHO». HeoOXOoauMbIM yCIOBHEM MPOXOKICHHUS IMPOMEKYTOUHOM
aTTecTalluu SIBIISIETCS BBIIIOJHEHHE BCEX BUIOB paboT, MpeayCMOTPEHHBIX JaHHOU pabodeil mporpammoi
0 TUCIUILINHE «DIEKTPOCHA0KEHNE BHICOTHBIX M OOJBIICTIPOJIETHBIX 3JaHU U coopykeHui». Ha maty
MPOBEACHUS TMPOMEKYTOUHON aTTECTAllMUd CTYACHTHl JOJDKHBI BBIMOJHUTH BCE BHUIBI YYCOHOU U
CaMOCTOATENILHON padoThl, MPEAyCMOTpPEHHBIE pabodeil mporpammoil mo gucuuiuinHe «OcHOBaHUSA U
(byHIaMEHTBI COOPYKEHHUI.

[IIxana onteHnBaHud 1d 3a4eTa:

Ikana
Onucanue
OLICHVUBAHUA

BommonHensl  Bce  BUIbl  y4eOHOM M CaMOCTOSITENIBHOM — paboThI,
npeaycmotpernbie PII/. CtyaeHT AeMOHCTpUPYET COOTBETCTBHE 3HAHHM,
YMEHUH, HaBBIKOB INPHUBEJAECHHBIM B TaONHUIaX IOKa3aTelel, onepupyer
3 npuOOpPETEeHHBIMU 3HAHUSMH, YMEHUSMH, HaBbIKAMU, NPUMEHSET HX B
ATIEHo CUTYallUsSX MOBBIIMIEHHOW CIOXHOCTH. [Ipy 3TOM MOryT OBITH AOMYIIEHBI
HE3HAUUTENIbHbIE OMIMOKM, HETOYHOCTH, 3aTPyJHEHUS NPU aHATUTUYECKUX
Omnepanusax, INEepeHoce 3HaHUM M YMEHUN Ha HOBBIE, HECTaHIapTHbIC

CUTYallHUH.

He Boimonnen oauH unu 6ojee BUAOB y4eOHON paboThl, MPETyCMOTPEHHBIX
PITIJI. CtyneHT O1€MOHCTpPUPYET HEMOJHOE COOTBETCTBUE 3HAHUM, YMEHUH,
HAaBBHIKOB TPUBEACHHBIM B  TaOMUIaX TOKaszarelied, JOIMYCKAaroTCs
He 3aureno 3HAUUTENbHbIE OIINOKH, TPOSIBIIIETCS OTCYTCTBUE 3HAHUI, yMEHUI, HABBIKOB
10 pf[,]ly HOKa3aTeHeﬁ, CTy,HeHT HUCIIBITBIBACT 3HAYHUTCIIBHBIC San}IHHeHI/IH
IpYU ONEPUPOBAHUN 3HAHUSIMHU U YMEHUAMHU IPU UX IEPEHOCE Ha HOBBIE
CUTYaIIH.

[IIxama orieHnBaHug 11d DK3aMeHa:

Ixkana oueHNBaHUA Onucanne

BrimonHeHsl Bce BUIBI y4E€OHOW M CaMOCTOSITENIbHOM paloThl,
Mpe1yCMOTpEeHHbIE Y4eOHbIM MIaHOM. CTYAEHT IEeMOHCTPHUPYET
OtnnuHO COOTBETCTBUE 3HAHWM, YMEHUH, HABBIKOB IIPUBEJIECHHBIM B
TabJIMIaX MOKa3aTesnel, ornepupyeT NpuoOpeTeHHBIMU 3HAHUSMH,
YMEHUSIMH, HaBbIKaMH, IPUMEHSIET UX B CUTYallUsAX MOBBIIIEHHON




ciokHocTd. [Ipu 3TOM MOXeT OBITh JOIyIIeHa HE3HAUYUTEIIbHAS
omnOKa, HETOYHOCTb, 3aTPyIHEHHE TPH  AHATUTUYECKUX
onepanusx, IEpeHoCce 3HAaHUI U YMEHUI Ha HOBbIE, HECTAHIAPTHHIE
CUTYal1H.

BeimonHensl Bce BHIBI y4eOHOW M CaMOCTOSITENIbHOW paloThl,
MpeayCMOTPEHHBIE Y4eOHBIM IIaHOM. CTYAEHT IEeMOHCTPUPYET
Xoporo HEMOJIHOE, MPABUILHOE COOTBETCTBUE 3HAHWW, YMEHUN, HABBIKOB
MIPUBEICHHBIM B TaOJIUIIaX MTOKA3aTeJICH, INOO €CIIU MPU 3TOM ObLUIH
JOTYIIEHBI 2-3 HECYIIIECTBEHHBIE OINOKH.

BrimonHeHsl Bce BUIBI y4e€OHOW M CaMOCTOSITENIbHOM paboThl,
Mpe1yCMOTPEeHHbIE Y4eOHbIM TMIaHOM. CTYAEHT IEeMOHCTPHUPYET
Y 10BIETBOPUTEIILHO COOTBETCTBHUE 3HAHMI, B KOTOPOM OCBElIeHa OCHOBHas, Hanboiee
Ba)KHAs YacTh MarTepHalia, HO TpU ITOM JIONyIIeHa OJHA
3HAYUTEIIbHAS ONIMOKA WM HETOYHOCTD.

He Bbimonnen oauH wunu Oojee BHIOB Y4eOHOl paboThI,
MPEIyCMOTPEHHBIX Y4eOHBIM IUTaHOM. CTYIEHT JEMOHCTPHPYET
HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB IIPUBEICHHBIM
B Ta0nMIaxX IMOKa3aTesiel, MOMYCKAIOTCs 3HAUYUTEIbHBIC OLIUOKH,
HeynosnersopurensHo . .

MIPOSIBIIICTCS. OTCYTCTBHE 3HAHWH, YMEHHWI, HABBIKOB IO PSIY
MOKAa3aTeJIei, CTYICHT WCIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHCHUS
MIPH ONEPUPOBAHUM 3HAHUSMHU W YMCHHSIMH TIPU UX TIEPEHOCE HA

HOBBIC CUTYAllUH.

7.3 OueHovHbIe CpeACTBA

7.3.1. Texyuuii KOHTPOIIBb

Jlnis mpoBeieHus! TEKYILEro KOHTPOJISI IPUMEHSIOTCS cileaytolue GOpMbl: camocmosmenbHvle pabomei,
KOHMPONbHASL paboma, mecmeoi.

7.3.2. [IpomexxyTOoUHasl aTTECTAIIHS

[IpomexyTouHast aTTecTalys IPOBOIUTCS HA B 3 ceMecTpe 00yueHus B popMe HK3aMeHa.

DK3aMeH NPOBOJUTCS MO OUIIETaM, OTBETHI MPEIOCTABISAIOTCS MMCBMEHHO € TIOCIEYIOLIUM YCTHBIM
cobecenoBanueM. buiersl popMUPYIOTCS U3 BOMPOCOB MPEACTABICHHOTO HUXE IEPEUHS.

PersiaMeHT npoBeeHnsl 3K3aMeHa:

1. B 6uner Brmtoyaercs (3) Bompoca U3 pa3HbIX pa3fesioB JUCHUILINHBI U (OHO, /1Ba)
MPaKTUYECKHUX 3aJJaHUs

2. [lepeueHb BOMPOCOB COOTBETCTBYET TEMaM, U3yUYE€HHBIM Ha JIEKIIMOHHBIX U JJAOOPaTOPHBIX
3aHATUSX (TIPUIIATaeTcs).

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

4. TlpoBeneHue arTecTalMM (3aueTa M HK3aMEHA) C HCIOJIB30BAHUEM CPEICTB 3JIEKTPOHHOTO
oOyueHUsT ¥ JUCTAHIMOHHBIX OOpA30BATENbHBIX TEXHOJIOTUN BBIMOJHACTCS B COOTBETCTBUU C
YTBEPKJIEHHBIM B yHUBEpcUTeTe "[lopsiikoM npoBeaeHUsI TPOMEKYTOUHOM aTTECTAI[UU C UCTIOJIb30BAHUEM
CPEJIICTB JIEKTPOHHOTO OOYYCHHS M JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI"



®dopma, IpeyCMOTpEeHHAsT YIeOHBIM TUTAHOM — dK3aMeH [IpomMekyTouHast aTTecTaus IPOBOAUTCS
B CpPOKH, yCTAaHOBJICHHBIC YTBEP)KICHHBIM DPACIUCAHHEM 3au€THO-IK3aMEHAIMOHHOHN ceccuu. J[o matel
MPOBE/ICHUSI TPOMEKYTOUYHOM AaTTECTAllMM CTYACHT JOJDKCH BBIIOJHUTH BCE pacueTHO-TpaduuecKue
nabopaTopHble pabOThI, NPEAYCMOTPEHHBIC HACTOSIICH padoyei mporpaMMol TUCHHMILIMHEL [lepedcHb
00s13aTeNbHBIX paboT U GOpMa OTYETHOCTHU IO HUM MIPEICTABIICHBI B TAOIUIIC:
[Tepedenn o0s3aTENBHBIX PAOOT

Bun paboTst ®opma OTYETHOCTH U TEKYLIETO KOHTPOJIS
CamocrosTenbHas\lIpaKTHYeCKast OdopmiteHHBIE OTYETHI IO BceM paboTam, IpeycMOTpEHHbIE paboueii
pabora. HPOrpaMMOil JUCHIUIUTMHBI C OTMETKOW MPETIOIaBaTeNsl «3auTEHO».
JlaGoparopHas paboTa. OdopmiteHHBIE OTYETHI IO BCEM paboTaM, MpeyCMOTPEHHbIE pabodei
HPOrpaMMOil TUCIUILTMHBI C OTMETKOW MPETOIaBaTeNsl «3au4TEHOY.
KontponbsHas pabota KonTposibHBIE pabOTHI, BEITOJIHEHHBIE HA TIOJIOKUTEIBHYIO OLICHKY

Ecin He BBINONHEH OJUH WK 0ojee BUIOB yUEOHON UM CaMOCTOSITENIbHON pabOThl, YKa3aHHBIX B
TabNuIe, TpernojaBaTelb HMEET IPAaBO BBICTABUTH HEYAOBJICTBOPUTEIBHYIO OLEHKY TI0 HTOTaM
IIPOMEKYTOUYHOM aTTECTALUU.

7.3.3. Bonnpochl I HOATOTOBKH K 3K3aMEHY

DNEeKTPONPUEMHHUKHN U TOTPEOUTEIH SIEKTPOIHEPTUH, UX KJIaCCU(PUKALIUSL.

PesxuMbl paboThI 2JIEKTPOIIPUEMHHKOB.

Jlenenue norpeduTenei no HaAE&KHOCTH IEKTPOCHAOKEHMSL.

Jlenenue norpeduTeneil no xapakrepy npeoOpa3oBaHus IEKTPOIHEPTUH.

O06o0011eHHas CTPYKTYpa 3JEKTPONPUBO/IA KaK AJIEKTPOIIPUEMHHUKA.

OcBerturenbHbIe U 001y4aTeIbHbIE YCTAHOBKU.

DNEeKTPO-TEXHOJIIOTUYECKUE YCTAaHOBKH. JlefieHne 3JeKTpOo-TEXHOJIOTUYECKUX YCTAHOBOK Ha

OCHOBHBIE BH/IBI.

[Mudpossie Texunueckue cuctemsl (LITC). CtpykTypa HudpoBbIX TEXHUYECKHX CHCTEM.

IlTonstne mnponoecca 3HeKTpOCHa6)¥(CHH$I U CUCTCMBI 3J'ICKTpOCH3,6)K6HI/I$I, €€ MecTo B SJICKTPOSHCPI'CTUKE.

10. CtpykTypHas cxema 3JIeKTPOIHEPTeTUIECKOI CUCTEMBI.

11. O606mEHHast CTPYKTYpa CHCTEMBI JIEKTPOCHAOKEHHSI.

12. Cucrema BHYTPEHHETO U BHEIITHETO 3JIEKTPOCHA0KEHHS.

13. TIpuHIHUTIBEI TOCTPOSHUS CHCTEM DJIEKTPOCHAOKEHUS TIPH UX MTPOSKTUPOBAHUH.

14. Oco6ennoctu COC Kak 3JeKTPOIHEPreTHIECKUX 00BEKTOB, KOTOPhIE HEOOXOUMO YUYUTHIBATH IPU
UX JKCILTyaTalluy 1 MPOEKTUPOBAHUHU.

15. Ponb pacnipenenuTelbHbIX ITYHKTOB B PACIIPE/ICIMTENBHBIX CETAX, NpeBoBuHast cTpykTypa COC.

16. TpeGoBaHuUs, IPEIBIBISIEMBIE K CHCTEMaM JJICKTPOCHA0KCHUSI.

17. Cxemusie peruenus snementoB COC, HX KOHCTPYKTHBHOE HUCIIOJIHEHHE.

18. IlenTp anexTprdeckoro mutaHus. [ TaBHast MOHMKAOMIAS TTOICTAHIIHS.

19. Cxema I'TIII ¢ pacnipeieMTeNbHBIM YCTPOHCTBOM BBICIIETO HANPSKEHUS HA BBIKITIOYATENSAX.

20. Tumet Tpanchopmaropos, npumeHsiembix Ha [TITT

21. Tunel pacnpeAeauTeIbHBIX YCTPOICTB HU3KOTO HAPSKEHHUS, IPUMEHEMBIX Ha TEPPUTOPUN
TOPOJIOB U MPOMBIIIJIEHHBIX MPEANPUATHH.

22. lleHTpanbHBIN pacrpeieNuTeNbHbI MyHKT. Ha3HaueHrne 1 OCHOBHBIE IPUHIIUITBI BBITOTHEHUS.

23. KoMITJIeKTHBIE pacipeeuTeNIbHbIe YCTPOMCTBA H UX KOHCTPYKTUBHBIC UCITOTHEHUSI.

24. BpICOKOBOJIbTHAS paclipesienuTenbHas ceTb. OCHOBHBIE (DAKTOPBI, BIUSIOIIMMH Ha BBIOOD €€ CXEMBI.

25. TunoBble CXEeMHBIE PEIICHHS AIIEKTPHUECKUX CETEH.

26. OCHOBHBIE BAPHAHTHI BHITMOJIHEHHS BHICOKOBOJIBTHBIX AJIEKTPUUYECKUX CETEH.

27. KoOHCTpYKITUS TPOBOJIOB M TPOCOB BO3AYIIHBIX JIMHHH AIIEKTPOIIEpeIay.

28. KoHcTpyKIus kabemnei.
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29. OcHOBHBIE BU/IBI JINHEHHOM apMaTyphbl, IPUMEHAEMOM 11 KPETUIEHUs IPOBOIOB K M30JISTOPaM U
M30JISITOPOB K OITOpaM.
30. Turmsr onop Bo3aymHbIX JIOIL




31.
32.
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34.

35.
36.
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41.
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46.
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53.
54.
55.
56.
57.
58.
59.
60.
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65.

66.
67.
. PacuéT mapameTpoB 3JE€KTPUUECKUX CETEN.
69.
70.
71.
72,
73.
74,

75.

68

76.
77,
78.
79.

Cnoco6 npoksaaku KabembHbBIX JTHHUH.

TokonpoBoab! HanpspkeHUeM 6...35 kB, UX KOHCTPYKIIUH.

Tpaucdopmaropusie moacranimu 10/0,4 kB. Buasr cxem PYBH moacrannuu 10/0,4 xB.

Bunbl TparcopMaTOpHBIX MOACTAHIINN, HA KOTOPBIE OHU TIOJIPA3ACIISIOTCS IO CBOEMY MECTOIOJIO-
JKEHHUIO.

HuskoBonbTHBIC pacnipeeuTenbHbie ceTi. CHUIIOBBIC CETH.

Oco0EHHOCTH HU3KOBOJIBTHBIX PACIIPECIIUTEIbHBIX CETCH, YUUTHIBAEMBIX MPU UX MPOCKTUPOBAHUH.
HomuHanbHOE HanpsKeHHe HU3KOBOJIBTHBIX PACIPEeICIUTENbHBIX CETeH. Psi1 HOMHHATBHBIX
HaIPSKEHUHN DJICKTPONTPUEMHHUKOB.

KauectBo HanpsokeHusi. HopMaTtuBHBIC JOKYMEHTHI.

CTpyKTypa CHUIIOBBIX YJICKTPUUECKUX CETEH.

OcBeTHUTENbHBIC CETH, MX HAa3HAYCHUE U KOHCTPYKTUBHOE BBITIOJTHEHHE.

Knaccudukanus cioco60B KOHCTPYKTHBHOTO UCTIOJTHEHHSI HU3KOBOJIBTHBIX PacIIpeAeIUTEIbHBIX
ceTei.

Bu bl 3aKpBITBIX KOMIUIEKTHBIX ITMHOMIPOBOOB MEPEMEHHOTO TOKA.

PacnipenenurenbHple MyHKTHI B HU3KOBOJIBTHBIX PACTIPEACTUTEIIBHBIX CETSIX.

CuitoBBIC TYHKTHI € TUTABKUMU MPEA0XpaHuTesiMA. CHIIOBBIC ITYHKTHI ¢ aBTOMATHYCCKUMU
BBIK/IIOUATEIIMU.

[ToHsATHE IIEKTPUUYECKON HATPY3KH.

I'padviku >neKTpUYECKUX HATPY30K, UX YUCIIOBBIC XapPaKTEPUCTHKH.

. IlonsiTie pacueTHON Harpy3KU KaK SKBUBAJICHTHOM [0 HATPEBY.
48.
49.

BeposiTHOCTHAst MOZIE€Tb paCYETHOW HArPY3KHU.

Meton koadduirenTa ucrnonbp30BaHusa U KodQhuimeHTa MakcuMmyma (MeTol yops104eHHBIX
Juarpamm).

Merton ko3 durrenrta crupoca.

Meton yaenbHON IIOTHOCTH HArpy30K.

Mertoa yaenbHOro pacxo/ia 3JIEKTPOIHEPTUH.

MeTto IpsiIMOTO pacdeTa rpynrnoBoro rpaduka Harpy3KH.

PacueT Harpy3Kku 3J€KTPUYECKOTO OCBEILICHHUS.

PacueT Harpy3ku BbICOKOBOJIBTHBIX 3JEKTPOIPUEMHHUKOB.

Pacuer 35ekTpuuecKrX Harpy30K JKUJIbIX 3/1aHUN.

Pacuer anekTpudeckux Harpy30k oOIIECTBEHHBIX 3IaHHM.

Pacuer onHO(a3HBIX HAarpy30K.

[IuKkoBBIE HATPY3KHU.

Pacuer nmotepb MOIIHOCTH U AIEKTPOIHEPTHH B DJIEMEHTAX CUCTEMBI AJICKTPOCHAOKEHUSI.
OreHka 4nciaa U MOIIHOCTH TPaHCPOPMATOPOB MOACTAHIUHN, BBIOOP MECTa UX YCTaHOBKH.
Bo160p ceuenust npoBoI0B JIMHUHN AIIEKTpOIepeadH.

Br160p ceyenuii mpoBOJHUKOB MO AOMYCTUMOMY HarpeBy.

Bo160p ceueHmit npoBOIHUKOB MO AOMYCTUMOM MOTEPE HANPSKEHHUS.

Pacuer pexxnMa 3J1eKTpUUeCcKOoi ceTH 1o HanpsHKeHWio. BekTopHas AuarpaMma JJist IBYX3JI€MEHTHOM
cxemsl 3amerierus JIDII.

Br160p cedeHuii mo 5KOHOMHYECKOH TUIOTHOCTH TOKA.
Pacdér TOKOB KOPOTKOT0 3aMbIKaHHUSI B DJIEKTPOYCTAHOBKAX.

[TpoBepka o0opya0oBaHUS HA ACHCTBUS TOKOB KOPOTKUX 3aMBIKAHUIA
TepMmuueckue u [uHaMu4ecKue mpoueccel B aneMentax COC.
[TpoBepka snmemenToB COC Ha NeHCTBUSA TOKOB KOPOTKUX 3aMbIKAaHUH.
BbI100p 37eKTpUYECKHX armapaToB.

Bri6op npenoxpanureneit 1o 1000 B.

Bre16op aBTromMaTHueckux Beikirouarenei 7o 1000 B.

OCHOBHBIE BUIbI TMHEHHOW apMaTyphbl, IPUMEHIEMON JIJIs1 KPEIJIEHUS IPOBOJOB K U30JISITOPaM 1
U30JIATOPOB K OIOpPaM.

Tuns! onop Bo3aymHbx JIOIL.

Cnioco0 npokIaaku KabeTbHBIX JIMHUM.

TokonpoBo! HanpspkeHUeM 6...35 KB, HX KOHCTPYKITUH.

Bunasl TpancdopMaTOpHBIX MOJICTAHLIUHN, HA KOTOPBIE OHH MOIPA3IEISIOTCS TI0 CBOEMY MECTOII0JIO-
KEHHUIO.
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HuszkoBonbTHBIE pacnpenenuTenbHble ceTu. CHIIOBBIE CETH.

OC00eHHOCTH HU3KOBOJIBTHBIX PACTIPEICIUTENbHBIX CETEH, YUUTHIBAEMBIX ITPH UX MPOCKTUPOBAHUH.
HoMuHanbHOe HanpsikeHHue HU3KOBOJIBTHBIX PAaCIPEACIUTENbHBIX ceTel. Pl HOMMHAIBHBIX
HaIPSKEHUN JIEKTPONPUEMHHUKOB.

KauectBo HanpskeHus. HopMaTtuBHbIE JOKYMEHTHI.

CTpyKTypa CUIIOBBIX 2JIEKTPUYECKUX CETEH.

OcBeTuTeNnbHbIEC CETH, MX HA3HAYCHUE U KOHCTPYKTUBHOE BBIITOJHEHUE.

Knaccugukarus crnocoboB KOHCTPYKTHBHOT'O UCIIOJHEHUS! HU3KOBOJIBTHBIX PACIPEeIUTEIbHBIX
CCTEN.

PacnpenenurenbHble MyHKTHI B HU3KOBOJIBTHBIX PACIPEACIUTEIbHBIX CETAX.

CuoBbIe YHKTHI C TUIABKUMH NpeAoXpaHuTeIsIMUA. CHIIOBBIE TYHKTHI C aBTOMATUYECKHUMHU
BBIKJTFOUATEIISIMH.

[ToHsATHE DIEKTPUYECKON HATPY3KH.

I'paduku 351eKTpUUECKUX HArPy30K, X YUCIOBBIE XapaKTEPUCTUKU.

BeposTHOCTHAs MOJeNb pacueTHON HArpy3KH.

Metoa ko3 unreHTa UCTIONb30BaHus U K0P UIIeHTa MaKCUMyMa (METO/] YIOPSIIOYEHHBIX
Juarpamm).

Mertoa koaddunmenTa cnpoca.

Merton yaenbHON INIOTHOCTH HAarpy3oK.

MeTto1 ynenbHOro pacxo/ia 3JIeKTPO3HEPTUH.

Merton npssMoro pacyera rpyImnoBoro rpajuka Harpy3Ku.

Pacder Harpy3Kku 37E€KTPUYECKOTO OCBEIICHHSI.

Pacuer sneKTpu4eCcKUX HArpy30K KHIJIBIX 3TaHHMH.

99. Pacuer a51eKTpHUECKUX Harpy30K OOIIECTBEHHBIX 3AaHUM.

100.  IIuxoBbIe HATPY3KH.

101.  Pacuer moTepb MOIIHOCTH M JIEKTPOIHEPTUU B JIEMEHTAX CUCTEMBI IEKTPOCHAOKEHHUS.
102.  BwIOOp cedeHust MPOBOJIOB JIMHUHN IIEKTPOIIEPEIaun.

103.  Bribop ceueHuit IPOBOJAHUKOB IO IOMYCTUMOMY Harpeny.

104. Br160p ceueHuil npoBOJHUKOB IO JOITYCTUMOM IIOTEPE HAIIPSIKEHMUS.
105.  BnbIOOp ceueHuit o 3KOHOMUYECKOH MIIOTHOCTH TOKA.

106.  Pacu€r TOKOB KOPOTKOTO 3aMBIKaHHUS B DJIEKTPOYCTAHOBKAX.

107.  Pacuér mapaMeTpoB 3JEKTPUUECKUX CETEH.

108.  IIpoBepka 00OpyIOBaHUS HA ACWCTBUS TOKOB KOPOTKUX 3aMbBIKAaHHH
109.  IIposepka anemenToB COC Ha JecTBUS TOKOB KOPOTKHUX 3aMbIKAHHH.
110.  Bwibop mpemoxpanuteneii o 1000 B.

111. Bri6op aBToMaTuueckux Boikiatodareneit 1o 1000 B.

112. Bb160p yCTpOICTB 3aIIMTHOTO OTKJIFOUEHUSI.



113. Bri0op TOKa A1l yCTAaHOBKM PACYETHBIX CUETUYMKOB IEKTPUUECKOM SHEPTHH.

114.  DnekTpoyCTaHOBKH M MX YaCTH, MOJIEKAIINE 3alIUTHOMY 3a3€MJICHHUIO U 3aIIUTHOMY
3a3eMJICHHIO.

115. TpebGoBaHus, MPEABABISIEMBIE K BHITTOJIHCHHIO 3a3€MIISIONINX YCTPOMCTB B AJIEKTPOYCTAHOBKAX
1o 1000 B.

116.  OcobeHHOCTH 3a3eMJICHHS SJIEKTPOYCTAHOBOK B DJIEKTPUUECKHUX CETSIX cuctemMbl TN.

117. OcoOeHHOCTH 3a3eMIICHUS SJICKTPOYCTAHOBOK B JIEKTPUUECKUX ceTsix cuctembl TT.

118.  OcobeHHOCTH 3a3eMJICHHS IEKTPOYCTAHOBOK B DJIEKTPUUECKUX CeTsIX cuctemsl IT.

119. Pacuérbl npu BIOOpPE 3a3€MIISIFOIIUX YCTPONCTB.

120. Omnpenenenue IEKTPUISCKUX XapaKTePUCTUK TPYHTA.

121. Pacu€r uckyccTBEHHOr0 3a3eMIISIFOLIETO YCTPOMCTBA BUIE 3a3€MIISIFOLLIEH CETKH.

122.  Pacuér mapameTpoB 3a3eMJISIOLIUX YCTPOICTB U 3aHYJICHHUS.

123. Pacuér conpoTuBieHns paCTEKaHUIO MIEKTPUYECKOr0 TOKA C 3a36MJINTEIIEH B HEOAHOPOAHOU
3emIie.

124, Oco0eHHOCTH pacueTa 3a3eMIISIOIINX CBOMCTB CTPOUTEIHHBIX KOHCTPYKITHIA.

125. VYHpoieHHbIH pacueT 3a3eMIISIOIINX YCTPONCTB






