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JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KESHUS TPOMBIIIIICHHBIX MPEATPUSTUN

[Iporokonm oT 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanm3anuu B 2027 - 2028
y4eOHOM rojy Ha 3aceJaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peammsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS MPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. Bapranona

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzaruu B 2029 - 2030
y4eOHOM ToJTy Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX PEATPUSTHN

[Iporokomn ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

Pabouas mporpamma nepecmotpeHa, odcyxaeHa u ogoopena st peanuzanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceaHuH Kadeapbl DIEeKTPOCHA0KEHUS TPOMBIIIJICHHBIX MPEATNPUATUI

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. EapraHOBa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Lenssmu 0OCBOEHUS TUCHUIIMHBI « MOHTaX M HAJIAJIKa JJIEKTPUUYECKUX CETEN» SIBISACTCS
(bopMHpPOBaHHE TEOPETUYECKUX 3HAHWMA M OBJIAJICHUE OPTraHU3AIMOHHBIMA M TEXHUYECKUMH
BOIPOCAMH PALMOHAJIBHOM 3KCIUTyaTallMd MW IE€PEJOBBIMA HWHIAYCTPUAJIBHBIMU METOJAMU
MOHTa’Ka AJIEKTPOOOOPYIOBAHHUS.

2 MecTo JUCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTeIbHOIi POrpaMMbl

Huctummmaa « MOHTaX M HalajJKa 3JEKTPHUECKUX CEeTel» BXOAHWT B YacTh y4eOHOTO
wiaHa, GopMUPYEMYyI0 YYacTHHKaMH 00pa30oBaTeNIbHBIX OTHOIICHHUH 0Opa3oBaTeNbHOM
MPOTPAMMBI.

Jis  u3ydyeHus  AUCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (yMEHHs,  BJaJCHUsA),
c(hOpMUPOBAHHEIE B PE3YJIbTATE U3YyUCHUS TUCITUTUINH/ TIPAKTUK:

DNEeKTpUYECKHE CTAHIUU U TOJACTAHLINHI

DNEeKTPOIHEPTETUUECKUE CUCTEMBI U CETH

3Hanus (YMEHUS, BIAJICHUS), TIOJTYYCHHBIC TTPH M3yYCHUU JAHHOW JUCIUILTUHBI OyIyT
HEOOXOIUMBI 7151 U3YUYCHUS] JUCIUILITIH/TIPAKTHK:

HanmexHOCTh cHCTEM AJIeKTPOCHAOKEHHS

DneKkTpo6e30macHOCTh

3 Komnerenuun ody4aromerocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHH s

B pe3ynbraTe OCBOEHMSI TUCHMIUIMHBI (MOIyJis) « MOHTaX M HalaJka AJIEKTPUYECKUX
cerei» 00yyaroIuiics JoKeH 001aaTh CISAYOIUMU KOMIETEH UMM

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETCHITUN

[IK-4 Cnocoben pa3pabaTbiBaThb M KOPPEKTHUPOBAaTh JOKYMEHTHl 10 JKCIUIyaTaluu
HIIEKTPOTEXHUYECKOT0 000PYI0BAHUS

I1K-4.1 BreinonHser YEPTCIKU SJICKTPUICCKUX CXEM M BHOCHUT B HUX U3MCHCHU .

[1K-4.2 OcymiecTBisieT BEACHUE CIYXEOHOM H TEXHUYECKOW JOKYMEHTaIluu
DIIEKTPUUECKOTO Hexa (moapasaeneunst) TOC

[IK-7 CnocobeH opraHu3oBaTb U KOOPJIWHUPOBATH JAEATEIHHOCTh UJIEHOB KOJUIEKTHBA
UCIIOJTHUTEIIEN

[1K-7.1 OcymectBnger  odopmieHue W BbIJAYy  HaApSIOB-JAOMYCKOB U
pacmopspKeHHl Ha TpoBeleHHe paboT Ha 00O0pyJAOBaHHH, COTJIACHO
JCHCTBYIONIEH HOPMATUBHO-TEXHUYECKON JIOKYMEHTALIUU

[1K-7.2 OcyiecTBiser opraHu3aiyio paboT B COOTBETCTBHH C TMPOEKTaMHU
MIPOM3BOACTBA PAOOT, TEXHOIOTHUECKHMH KapTaMu
[1K-7.3 OcymiecTBisieT KOHTPOJTh coOIroIeHNs TEXHOJIOTNYECKOM

OCJICIOBATCIIbHOCTH M IIPAaBUJI IIPOMU3BOACTBA pa60T




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCIMIINHBI (MOIYJIs)
OO01mast TpyI0eMKOCTh TUCIUIUIMHEI COCTaBseT 3 3aueTHbIX equnul] 108 akax. yacos, B

TOM YHCJIC:

— KOHTaKTHas paborta — 8,7 akaJi. 4acoB:
— ay/IMTOpHAs — 8 aKkaJi. 4acoB;
— paeayautopHas — 0,7 akaj. 4acos;
— camocTosiTenpHas padorta — 95,4 akaj. 4acos;
— B (hopMe nmpakTuydeckoit moaroroBku — 0 akaj. yac;

— MOJATOTOBKa K 3auéTy — 3,9 akaj. Jac;,

®dopma arTecTalum — 3a4eT.

AynutopHas s s
KOHTaKkTHast paboTa E z DopMa TeKyILero
Pasnen/ Tema 2 (B axaz. vacax) & E‘ Brg KOHTPOILT Kon
> 3 ©| caMoCTOSATENBHOM | yCIeBaeMOCTH 1
JIACIMTUTHHBI ) £ = . | xomnerenuuu
g & paboTsl TIPOMEKYTOYHOM
Tex. mab. | mpaxr. z9 aTTeCTaluu
3aH. 3aH. | O &
1. MoHrtaxx u  Hajajgka
BO3IYIITHBIX JIMHAN
3JIEKTpoIepeaay
1) u3zyyenue
pEKOMEHIOBAaHHO i K-4.1
1.1 Kparkue cBeneHus 1O TTHTCPATYPEI, [1K-4.2,
o 2) mpopaboTka DKcmpecc-onpoc
YCTPOWCTBY  BO3IYIIHBIX 2 2 12 TK-7.1,
o JIEKIIHOHHOTO Nel
JIMHUR MATEpHATA: TK-7.2,
3) NoAroTOBKA K MK-7.3
IKCIIPECC-OIPOCy.
1) uzyuenue
PEKOMEHIOBAHHO i K-4.1
1.2 MoHTtax u Halaaka [TATCPATYDPRT, [1K-4.2,
. 2) mpopaboTka
BO3YIITHBIX mHui | 15 EKLHOHHOTO 3amura pedepara TIK-7.1,
HanpspkeHuem 10 1000 B TIK-7.2,
Marepuana; IK-7.3
3) NoAroTOBKA K '
3amuTe pedepara.
1) uzyuenue
PEKOMEH/I0BaHHO i
JIMTEPATYPHI; K-4.1
1.3 MoHTtaxx u Hajgaaka 2) mpopaboTka Boimonnenue K- 4' 2'
BO3IYIIHBIX JIHHUHA 15 JIEKIUOHHOTO ayAUTOPHOMN K-7 ' 1 '
HanpsHKEHUEM CBBILIE MaTepHana; KOHTPOJIbHOU HK-7. 2'
1000 B 3) moAroToBKa K pabotsr Nel l'IK-7. 3’
ayIUTOPHOU '
KOHTPOJIBHON
pabore Nel.
Wroro no pazgeny 2 2 42
2. MoHTaX W  Hajagka
KaOeJIbHbIX JTHHHMA
1) uzyuenue
PEKOMEHIOBAaHHO U MK-4.1
2.1 Kparkue cBefieHUs 1O 2§Te§a;g§;’;a KCIDECC-OMPOC TIK-4.2,
ycTpoiicTBy — KabenbHBIX| 5 2 2 15 pop p p TIK-7.1,
. JIEKIIHOHHOTO Ne2
JIMHUM. vaTepana; IK-7.2,
3) MOArOTOBKA K [K-7.3
9KCIIPECC-OIIPOCY.




1) u3yuyenue
PEKOMEHIOBAaHHO U

[K-4.1,
JUTEPaTypBHI; [IK-4.2
2.2 CrocoObl MPOKIAIKH 125 2) npopaboTka DKcnpecc-onpoc HK-?I 1’
KaOeJbHBIX JIMHUH H;I;;[?;)I;I;I;;O Ne3 K-7.2
3) MOArOTOBKA K TK-7.3
9KCIIPECC-OIIPOCY.
1) uzyuenue
PEKOMEHIOBAaHHO U MK-4.1
2.3 Monrax  kabens, 2J;P11-[Te£a;g§;);a T1K-4.2,
Ka0eNbHBIX  3aJEIOK | 10 pop 3amura pedepara IK-7.1,
JIEKIIUOHHOTO
My T MaTepHana; MIR-7.2,
3) moaroToBKa K TK-7.3
3amuTe pedepara.
1) uzyuenue
PEKOMEHI0BaHHO i
JUTEPATyPHI; :
2) npopaboTka Brimonnenue gi_j%’
24 }ulanam(a KaOeIbHBIX 15.9 JIEKIUOHHOTO ayMTOpHOH NK-7.1
JIMHUH Marepuana; KOHTPOJBHON [K-7.2
3) moaroToBKa K paboTsr Ne2 HK-7. 3’
ayIUTOPHOM '
KOHTPOJIBHOM
pabote Ne2.
Hroro no pazaeny 53,4
HWroro 3a cemectp 95,4 3a4€T
Hroro no gucuuininge 95,4 3a4eT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
00pa3oBaTeNbHbIX TEXHOJOTHH B MPEnoJaBaHUU AUCHMIUIUHBI ««MOHTaX M Halajaka
IIEKTPUYECKUX CETENH» MCHOJIBb3YIOTCS TpPAaJULUOHHAs U  MOIYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTHH.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
NPEACTABICHUN 10 Kypcy «MOHTaX M Halajaka 3JIEKTPUYECKUX CETel» IMPOUCXOAUT C
MCII0JIb30BaHUEM MYJIbTUMEIUIHOTO 000pYyA0BaHUS.

Jlexumu TPOXOAAT B TPagulMOHHOW (opme, B ¢dopme JEKIUNW-KOHCYIbTAIlUN U
npobnemMHbIX Jeknuid. TeopeTwueckuil Marepuan Ha NPOOJEMHBIX JIEKIMAX —SBISETCS
pe3yJIbTaTOM YCBOEHHUS MOJYyYEeHHOM HH(OpPMAIMH MOCPEICTBOM IOCTAHOBKU IMPOOIEMHOIO
BOIIpOCa U IIOMCKa IyTel ero pemeHus. Ha nexkuusx — KOHCYNbTalLMAX W3JI0)KEHHE HOBOTO
MaTrepuana COIPOBOKIAETCS TOCTAHOBKOM BOMPOCOB M JUCKYCCHUEU B MTOMCKAX OTBETOB HA 3TH
BOIIPOCBHI.

[Ipu mpoBeneHUN MPAKTHUECKUX 3aHATUN UCHOJIB3YIOTCS paboTa B KOMaHIE U METOJbI
IT.

CamocrtosiTenbHast paboTa obOecreynMBaeT IMPOLECC TMOATOTOBKUM K ayAUTOPHBIM
KOHTPOJILHBIM padoTaM, IPOMEKYTOUYHOW ¥ HTOTOBON aTTECTAINH.

6 YueOHO-MeTOAMYeCKOE 00ecreyeHue CAMOCTOSITeIbHOM padoThl 00y4arouXCcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA 1JIA POBEIeHUs POMEKYTOUYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OfecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIMTEpaTypa:

1. TI'pynroBuu, H. B. MonTax, Hamanka W SKCIUTyaTallds 3JIEKTPOOOOPYIOBaHUS :
yuebHoe nocodue / H.B. I'pynroBuu. — MuHnck : HoBoe 3Hanue ; Mocksa : UTHOPA-M, 2023. —
271 c. : mn. — (Beiciee obpa3oBanue: bakamaspuar). - ISBN 978-5-16-006952-4. - Tekcr :
anektponHbi. - URL: https://znanium.ru/catalog/product/1930705 (mata oOparieHus:
21.03.2025). — Pexxum f0CTyIIa: 110 TOAMKUCKE.

0) lonmotHuTeEIBHAS TUTEPaTypa:

1. CyBopun, A. B. MoHTaX M OSKCIUlyaTalusi 3JEKTPOOOOPYAOBaHHUS CUCTEM
anekTpocHadkeHus : yueo. mocodue / A. B. CyBopun. — Kpacuosipck : Cub. dpenep. yu-t, 2018. —
400 c. — ISBN 978-5-7638-3813-8. — Tekcr : onektponHbsiif. —  URL:
https://znanium.com/catalog/product/1032101 (mara o6pamenus: 21.03.2025). — Pexum
JI0CTyTIa: MO TIOJITUCKE.

2. TlonmysaoBmu, H. K. MonTax, Hamagka, H3KCIUTyaTalllisi W PEMOHT CHCTEM

aNeKTpocHaOkeHus: mpoMblinuieHHbIx npennpuaruil / H. K. [TonysHoBuy. — 8-e usn., crep. —
Cankt-IlerepOypr : Jlamp, 2023. — 396 c¢. — ISBN 978-5-507-46350-3. — TekcrT :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEYHAS cucTtema. — URL:

https://e.lanbook.com/book/306821 (mara obOpamienus: 21.03.2025). — Pexum moctyma: st
aBTOPH3. TOJIb30BATEIICH.

3. bpenuxwun, A. H. Metoauka po(heCcCUOHATILHOTO 0o0y4JeHusl.
OneKTpOMOHTep-KaOenbIK : yueOHUK ans By30B/ A. H. bpenuxun. — 2-e uzn., uchp. u
non. — MockBa : M3parensctBo [Opaiit, 2025. — 175c.— (Bricmee o6pa3oBanue). —

ISBN 978-5-534-08740-6. — Texct : anektpoHHbIN // OOpazoBaTenbHas miardgopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/562507 (mara obpamenus: 21.03.2025).

4. Kypnan «BecTHuk IOVYpI'Y. Cepus «OHepreTuKa»
https://www.powervestniksusu.ru/index.php/PVS.



https://znanium.ru/catalog/product/1930705
https://znanium.com/catalog/product/1032101
https://e.lanbook.com/book/306821
https://urait.ru/bcode/562507
https://www.powervestniksusu.ru/index.php/PVS

B) MeToanyeckne yKazaHus:

1. JlaBpentbeB B. M., Dkcmyaranus, TexHudeckoe o0ciyxuanue u pemont BJI 110 -
1150 kB : yueono-mpakruyeckoe mocodue / B. M. JlaBpentne. — M. : M3garenbckuii jom MOU,
2019. — ISBN 978-5-383-01242-0 — Tekcr : anekrponnsiit // DBC "KoHcynbraHT cTyaeHTa" :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785383012420.html (mara
obpamenus: 21.03.2025). — Pexxum octyna : 1o moanucke.

2. bpeauxus, A. H. Meronanka poeCCHOHAIBHOTO 00yueHwusl.
DneKTpoMOHTEp-KabenbIvK : yueOHuK ans By3oB/ A. H. bpeauxun. — 2-e u3a., ucnp. u
norn. — Mocksa : M3marensctBo HOpaiit, 2025. — 175c.— (Bricmee oOpaszoBanme). —

ISBN 978-5-534-08740-6. — TexkcT : anexkrpoHHbiil / Obpa3oBarenbHas 1uiatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/562507 (mara obOpamenus: 21.03.2025).

r) [Iporpammuoe odecnneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

HaunmenoBanue o
1o Ne morosopa Cpoxk neiicTBuS JTULIEH3UU
FI\)/: ifgsf:ilgﬁjom Ne 135 o1 17.09.2007 OeccpouHo
7Zip cBOOOJIHO pa(i_I[ISOCTpaHSIGMOG GeccpoUHo
FAR Manager cBOOOJIHO pacﬁlgompaHHeMoe GeccpoUHO
LibreOffice cBoboaHO pa(ﬁ[gOCTpaHHeMoe 0eccpodHO
Linux Calculate cBobozEHo pacl_ilgompaH;IeMoe 0eccpodHO
IIpodeccnonanbubie 0a3bl JAHHBIX M MH(POPMAIHOHHBIE CIIPABOYHBIE CHCTEMBbI
Haspanue kypca Ccbuika

denepanbHOe  roOCylIapCTBEHHOE — OOKETHOE

yupexIcHHuE «DenepanbHbIT uncturyt|URL: http://www1.fips.ru/

MIPOMBIIIJICHHONW COOCTBEHHOCTHY

Harmonanshas nH(OpMalnoOHHO-aHAIUTHYECKAS
cucrema — Poccmiickuii  unHnexkc wayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PMHIL)

DnexkTpoHHas 6a3a nepuoaAnYecKux u3ganui East
View Information Services, OO0 «MBUC»
Poccuiickass  T'ocymapctBennas — O6mbnmoteka.[URL:

Karanoru https://www.rsl.ru/ru/4readers/catalogues/
OnektpoHHbIe pecypebl 6ubmuorexkn MI'TY um.[URL:

I".1. HocoBa https://host.megaprolib.net/MP0109/Web

URL: https://dlib.eastview.com/



https://www.studentlibrary.ru/book/ISBN9785383012420.html
https://urait.ru/bcode/562507
http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

9 MartepuajibHO-TeXHHYECKOE o0ecTiedeHne TUCHUMILITHHBI (MOYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrnieucHue JUCHHUIIIMHBI BKJIIFOYACT:

1. VueOubie aynuropu i T[POBEACHUS 3aHATUM  JIEKIMOHHOIO THUIMA —
MYJIbTUMEANIHbBIE CPEeICTBA XPAHEHHUSI, TIepeau U MPeCTaBIeHUs HHPOPMAIIHH.

2. YueOHas ayauTopusi JUIsl IPOBEICHHUS JTabOpaTOpHBIX paboT (MexdakyIbTeTcKast
1abopaTopust MOAETUPOBAHUS CHCTEM dIICKTPOCHA0KeHUs, ay. 217) —JlabopaTOpHbIC CTEHIBI:

- Creng nmaboparopusiiit 3291-OPC-H-P.

- Crenn naboparopusiii 391-OPC-H-P. «OngHonvHelHass MOENb paclpeaeTuTeIbHON
IL.CETHM.

- Kommnekt TumnoBoro naGopatopHoro obopynoBanusi «OrmpeneieHue MOBPEXKICHHIMA
KaOCJbHBIX JIMHUNY.

- Crenn maboparopusiii 991-JI-H-P «Monens 351eKTpOTEXHUYECKON CHCTEMBI.

- Kommuiekt nabopatopHoro o0opyaoBanus «diaekTpruueckue anmnapats»y 29A3-C-P.

- Kommuiekt TunoBoro o6opynoanust «Mozenb IIMHHON TUHUH JIEKTPOIepeaauny.

3. VYueOHBIC ayauTOpPWH Ui TPOBEIACHHS MPAKTUYCCKUX 3aHSATHH, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTALMMA, TEKYIIETO KOHTPOJIS U MIPOMEKYTOUHOM aTTecTalluu — JA0CKa,
MYJIbTUMEAUNHBIN IPOEKTOP, KPAH.

4. TlomemieHust I CaMOCTOSTENbHOM pabOThl OOYYAIOIIUXCS — MEPCOHAIbHbBIE
kommbioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M C JAOCTYIOM B 3JCKTPOHHYIO
nH(}OPMaILMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

5. llomemenue g XpaHEeHUS M TPODUIAKTUYECKOTO OOCTYKHUBaHUS Y4eOHOTO
000py0BaHUs — CTEJUIAXKH, CEHUPBI 11 XpaHeHus: yueOHOro o00pyA0BaHUs, UHCTPYMEHTHI JJIs
peMoHTa 1ab0pPaTOPHOTro 0OOPYIOBAHHUS.



NMPUJIOKEHME 1
(o0s3aTeNBHOR)

YueOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITe/IbHOI PadoThI CTYJA€HTOB

[lo mucummivae «MOHTa)K M HAJAAKa JJIEKTPUUYECKHUX ceTeil» MpeaycMOTpeHa
ayJIMTOPHAs U BHEAYJUTOPHAs CAMOCTOSITEIbHAS paboTa 00yJarOIMXCs.

AyauTOpHAs CaMOCTOSTENIbHAS Pab0Ta CTYIEHTOB MPEAINOIAracT PeleHne KOHTPOJIbHBIX
3a/1a4y Ha TMPAKTUYCCKUX 3aHATHIX.

IIpuMepbl KOHTPOJIBHBIX PA0OT:

1. KakoB MCKpOBBIH MPOMEKYTOK TPYOUaThIX pa3psaAHUKOB Ha Hanpsixkenue 3...10 kB ?

A) HckpoBblil NpOMEXYTOK TpyOuaThlX pas3psAHMKOB Ha HampsbkeHue 3...10 kB
cocTaBJsieT -+ 3 MM.

b) WckpoBblii TpPOMEKYTOK TpPyOUaThIX pa3psAHUKOB Ha Hampsokenwe 3...10 kB
COCTaBJISIET -+ 2 MM.

B) HckpoBelii TpOMEXYTOK TpyOUaThIX paspsIHUKOB Ha Hampspbkenue 3...10 B
cocraBisieT -+ 4 MMm.

2. Kakue npeumMyiiecTBa KaOeabHbIX TUHUN TEPe/l BO3AYIITHBIMU JUHUSIMU?

A) KabenbHble TUHUN UMEIOT PSiJl MPEUMYIIECTB Mepe] BO3AYIIHBIMU JINHUSMU:
- MIOBBIIIICHHAS! HAJIE)KHOCTD;

- IOBBILLIEHHAS 3JIEKTPOOE30MaCHOCTb;

- He TpeOyeT 0TBO/Ia 3eMeITb CeNTbX03yTOINH;

b) KaGenbHble TUHUU UMEIOT PsiJ] MPEUMYIIECTB Mepel] BO3AYIIHBIMU JINHUSAMU:
- TIOBBIIIICHHAS HAJIE)KHOCTD;

- IOBBILIIEHHAS YJIEKTPOOE30MaCHOCTb;

- He TpeOyeT 0TBOJIa 3€MeIb CENbX03yTOAMI;

- HE 3aTPOMOJK/IAI0TCSl YIIULIbI HACEJICHHBIX MTYHKTOB;

- MEHBIIIE 3aTPAThl HA KCILTyaTAIMIO U KalUTAbHBIN PEMOHT;

B) KaGenbHble THHUU UMEIOT PSAJ] MPEUMYIIECTB TIepe]] BO3AYIITHBIMU JIMHUSMU:
- MIOBBIIIICHHAS HAJIE)KHOCTD;

- HE 3aTPOMOK/IAI0TCSl YIIULIbI HACEJICHHBIX MTYHKTOB;

- MEHBIIIE 3aTPAThl HA KCILTyaTAIMIO U KalUTAbHBIN PEMOHT;

3. KakoBa riyOuHa npoxsiaiku kabeneit 1o 20 kB?

A) Ilpu npoxnangke kabeneit 1o 20 kB HeoOXoauMo BblIepKaTh MIyOMHY 3aJleraHuit
Kabeneii:

- kabenu 1o 20 kB npoknaneiBaroT Ha rryouny 0,5 m;

- [IpH IEPECEUEHUN YIIULI, IIOCCEUHBIX U JKEJIE€3HOI0POKHBIX IMyTel — Ha riyoune 0,8 M;

Bb) Ilpu npoknanke xabeneir 1o 20 kB HeoOXxoauMo BbIAepkaTh IIyOWHY 3aJleraHuit
Kabeneii:

- kabenu 1o 20 kB npoknaneiBaroT Ha riryouny 0,6 m;

- 1P IEPECEUEHUN YIIULI, IOCCEUHBIX U JKEJIE€3HOI0POKHBIX IMyTel — Ha riyoune 0,9 M;

B) Ilpu mpoknanke kaGeneit 10 20 kB HeoOxoaumo BblIepaTh TIIyOWHY 3aJleraHuit
Kabeneii:

- kabenu 1o 20 kB npoknaneiBaroT Ha rryouny 0,7 m;

- [IpH TIEPECEUEHUN YITUL], IOCCENHBIX U JKEJIe3HOIOPOKHBIX IMyTeil — Ha rayOuHe 1 M.

4. HcuslTanne 000pya0OBaHUs PACIPEACIIUTEIbHBIX YCTPONCTB Ha Hanpspkenue 6 u 10 kB
- HUCHIOBbITAHUEC HU30JAIUU ITIOBBIILICHHBIM HaHpﬂ)KeHI/IeM HpOMBIH_UIeHHOI\/'I JaCTOThI
000pyTI0BaHUSI pacIpeAeIUTEIbHBIX YCTPOUCTB;




- HCHBITAHUE W30JSIIMM TIOBBIIICHHBIM HAIPSDKCHUEM: MACISHBIX BBIKIIIOYATEIIEH,
TpaHc(OpPMATOPOB TOKAa M HAIMPSDKEHHS, Pa3beAMHUTENCH, BBOIOB, MPOXOTHBIX H30JIATOPOB,
pPEaKkTopoB, KOHIEHCATOPOB.

5. 3MepeHne conpoTUBICHUS 3a3€MIISIIOIINUX YCTPOUCTB

- IOIIyCTUMBbIE 3HAYE€HMsI COIIPOTUBIICHUH 3a36MIIIOIUX YCTPOUCTB 3JIEKTPOYCTAaHOBOK U
OTIOp BO3JAYIIHBIX JJMHUM 3JIEKTponepeaay;

- YCJIOBHS TPOBEICHUS U3MEPEHUH;

- U3MEpEHHE COMPOTUBIICHUS 3a3eMJISIOUIMX YCTPOHCTB METOAOM amrepMeTpa u
BOJIBTMETPA,

- U3MEpEHUe COMPOTUBIICHHS 3a3eMIISIIOIINX ycTporcTB mprudopom MC-08;

- I3MEPEHUE COMPOTUBIICHHUS 3a3EMIISIFOIINX YCTPOUCTB Iprbopom M 416;

- HCIIBITAHUE 3a3€MIIAIOIIEH CeTH.

6. IIpoBepka ¥ NOArOTOBKA K DKCILTYaTAlIMK aCUHXPOHHOTO 3JICKTPOABUTATEIS

- IPUCMHO-CAATOYHbIC UCIIBITAHUA,

- BHEIIHUM OCMOTP U IIPOBCPKa MEXaHUUYEeCKOM YacTH,

- IpOBEPKa CMA3KHX MOAIIUITHUKOB M JICTKOCTH BpAIllCHUA BaJla dJICKTPOABUIaTCIIsd,

- OIIPEACICHUEC HAIIPABJIICHUS BpalllCHUA POTOPA DJICKTPOABUIATEIIA,

- CyliKa 00MOTKH SJICKTPOABHUIATCIIA (MGTOII BHCHIHCT'O HArpena, MCToa IMOTEpb B MC/IU,
MCTOJ MHAYKIIHUOHHBIX IIOTECPh B CTaJ'II/I).

7. IlpenMoHTa)kHasi pPEBU3HSA, COEAMHEHUE OOMOTOK M MOHTax Tpex(da3HOoro
ACMHXPOHHOTI'O JIBUTATENsl IEPEMEHHOI0 TOKA

- Ha3HAuY€HWe, YCTPOMCTBO, NPHUHLHUII JACUCTBHUs, MapKUPOBKA ACHHXPOHHBIX
AIIEKTPOJIBUraTeNIel ¢ KOPOTKO3aMKHYTBIM POTOPOM U (ha3HBIM POTOPOM;

- crocoOBI ITyCcKa aCHHXPOHHBIX JIEKTPOBUraTeNeH;

- CIOCOOBI U TMOPSIIOK U3MEPEHUS COTPOTUBIICHUSI U30JISILIMA OOMOTOK 3JI€KTPOABUTATENS,

- MOPSAJIOK ONpeJeNieHHs] Hadajla ¥ KOHLA OOMOTOK aCHMHXPOHHOTO 3JIEKTPOJIBUTATENs
(cxembl Ha IOCTOSTHHOM U TIEPEMEHHOM TOKE).

8. IlenTpoBKa BaJa0B DJIEKTPUYECKUX MAIIIUH

- YCIIOBUS, ONPEIEISIFOIINE HAIeKHOCTD U IONTOBEYHOCTD IKCILTYaTaIluH dJIEKTPUUECKUX
MaIluH,

- rpy0ast ¥ ToYHas IIECHTPOBKA BaJIOB;

- POBEPKA COOCHOCTH BaJIOB.

9. Kakoe ceueHHEe MMEET 3a3¢MISIONINM TPOBOJHUK B DJICKTPOycTaHOBKax A0 1 kB?

A) CeueHne 3a3eMIIIONIETO MPOBOJHUKA B 3JIEKTPOyCTaHOBKaxX 10 1 kB MemHbIx
MPOBOJHUKOB HEe MeHee 10 MM2, AITIOMHHHUEBEIX — 16 MMZ, CTAITBHBIX — 75 MM2.

b) Ceuenue 3azemisoIIero MpPOBOJHUKA B DJIEKTPOyCTaHOBKAax 10 1 kB memHbIX
MIPOBOJHUKOB HE MeHee 4 MM2, ATFOMUHUEBEIX — 10 MMZ, CTAITBHBIX — 25 MM2.

B) Ceuenune 3azemisroniero MpOBOAHHMKA B AIIEKTPOyCTaHOBKax 10 1 kB MemHbIX

MIPOBOJHUKOB HE MEHEE 6 MM2, AJTIOMHUHHUEBEIX — 15 MMZ, CTAIBHBIX — 35 MM2.

10. Kakoe ceyeHne MMEET MPOBOJIHUK YPABHEHUS MOTEHIINAIOB?

A) [IpoBoHMK ypaBHEHUs MOTEHIIMAJIOB MEAHBIA HE MEHEE 25 MM
MM, CTAJIBHOI - 16 MM®.

b) IlpoBogHuK ypaBHEHHUS MOTEHLHUAIOB MEIHBIN HE MeHee 4 MM2, alllOMUHUEBBIA — 4
MM2, CTaJIbHOM - 35 MM2.

B) IlpoBoaHMK ypaBHEHHs NOTEHLUAIOB MEAHBII HE MEHEE 6 MM

MM, CTAJIBHOIT - 50 MM®.

2 amomuHHeBbIH — 10

2 amoMHUHHEBbI — 16



11. Kakas jommkHa ObITh BeJMYMHA 3a3€MIICHUS MpU JuHelHHoM HanpsbkeHun 380 B u
dazHom HanpshxeHnn 220 B?

A) Bennmunna 3a3emieHus npu JuHeriHoM HanpsokeHun 380 B u ¢paznom Hanpspkernu 220
B ne 6onee 8§ Om.

b) Bennuuna 3azemiienus npu auHeiiHoM Hanpspkenun 380 B u hazHom Hanpsikenun 220
B ne 6onee 4 Om.

B) Bennuunna 3a3zemienus npu tuHeitHOM HanpsikeHuu 380 B u hasznom Hanpshxkenun 220
B ne 6onee 6 Om.

12. KakoBa mionia/ib HONEPeYHOro CEYCHUs MOTHHEOTBOOB TPOCOBBIX M CTEPKHEBbIX ?

A) Inomaap NoNepeyHoro ceueHus: MOJIHHUEOTBOa TPOCOBOTO 10JIKHA ObITh HE MeHee 35
MM, a y crepskaeBoro — 100 Mm2.

b) [1nomans nonepeyHoro ceyeHust MOJITHMEOTBOA TPOCOBOTO A0OJIKHA ObITh HE MeHee 16
MM?, a Y CTEPIKHEBOTO — 35 MM2,

B) [1101maab nornepeyHoro ce4eHus MOJIHUEOTBO/1a TPOCOBOTO JIOJKHA OBITh HE MeHee 25
MM?, a y cTepsKHEBOro — 50 MM2,

13. CoelMHECHNE ¥ OKOHIICBAHME KUJI IPOBOJOB U KaOeIeH

- OCHOBHBIC TPEOOBaHMS, MPEABABIAEMBIC K COSTUHEHUIO U OKOHIICBAHUIO YKHUJI IPOBOJIOB
U xalene;

- TEXHOJIOTHSI COCIMHECHHMSI JKHJT TTPOBOJIOB CBAPKOM

- TEXHOJIOTUSI COEMHEHUS KUJI TPOBOJIOB MANKO;

- TEXHOJIOTHSI COCIMHECHHMSI J)KUJT TTPOBOJIOB OMPECCOBKOM;

- C1IO0COOBI BHITIOJIHEHHS pa300PHBIX KOHTAKTHBIX COCIMHEHHU;

- TEXHOJIOTHS TPHUCOEIMHEHHWs KW TMPOBOAOB M  Kabeilell K  BBIBOJAM
AIEKTPOOOOPYTOBAHHS.

14. MonTax BBOJa B 3JlaHUE, IPYHIIOBOIO IIIUTKA, CUETYMKA DJIEKTPUUECKON DHEPTUHA

- YCTPOMCTBO, IPUHLIMII JEUCTBUS U TEXHOJIOTHSI MOHTAXa CPEJICTB YU€Ta dJIEKTPUIECKON
SHEPIuu;

- MOHTaX BBOJIOB B 37aHHE (Uepe3 CTEHbI 3/IaHui, uepe3 TPyOOCTONWKH, TPOCOBBIMHU
MIPOBOJIAMH, KabemsMu), BBOJIBI B 3JTaHAS 3a3eMIISTFOIITX MPOBOJTHUKOB,
YYETHO-ONPEAEIUTENBHOTO IUTKA U CYETYMKOB IIEKTPUUECKON JHEPTUH;

- TEXHUYECKHE YCIIOBHS HA MOHTAXK JIEKTPOIPOBOJIOK;

-MOHTa)X OCHOBHBIX 3JIEMEHTOB 3JIEKTPONIPOBOIKH (II€peCceUeHus], MPOXOIbI, COMMKEHHUS).

15. TlpueMocIaTOYHBIC UCIIBLITAHUS CUIIOBBIX KaOeIbHBIX JTUHUN

- IEPCUCHb MPUEMOCAATOYHBIX HCHBITaHHI)’I;

- IPOBEpKa IENOCTH U (pa3supoBKa KU Kabes,

- IBMCPCHUC COIIPOTHUBIICHUA H30JIAII1UH,

- UCTIBITAHUE TTOBBIIICHHBIM HAIPSYKEHUEM BBITIPSMIIEHHOTO TOKA,;
- OTIpeIeNICHNE IICKTPUIECKON paboveil eMKOCTH JKHJL.

16. [Iporpes kabens Ha OapabaHe

- TpeOOBaHUS K MPOKIIAAKe Kabenel B X0JIOAHOE BpeMs To/1a;

- c1ocoOBI TIporpeBa Kadene;

- IporpeB kabens crenuanbHeIM TpexdasabiM Tpanchopmatopom tumna TCIIK.

17. IlpueMo-c1aTOYHbIE UCIBITAHKS BO3AYIITHON JIMHUU DJIEKTPOIIEPEAAYH
- 00beM ¥ HOPMBI IPUEMO-CAATOYHBIX UcTIbITaHul BJI;

- IPOBEPKA U30JISITOPOB;

- IPOBEPKA COEMHEHUI TPOBOJIOB,;

- U3MEPEHUE CONPOTUBIICHHUS 3a3EMJIEHUS OTIOP, UX OTTSIKEK U TPOCOB;




-u3MepeHue rabapuToB ot nmpoBoaoB BJI.

IIpumepHbIii epeyeHb TeM pedepaToB B paMKax U3y4aeMOi 1M CHUNJINHbI
CaMoHecy111e U30JIMpOBaHHBIE TPOBOAA.

CranbHble MHOTOTPAHHBIE OMOPHI.

KomniozutHbie onopsl.

[Tnscka u ramenue KoneObaHuii MPOBOIOB.

Bbops0Oa ¢ rononenom Ha BJIL.

OTbICKaHue MeCT OOPHIBOB U KOPOTKHUX 3aMbIKaHuii Ha BJI.

Momnrax 3a3emuurenei onop BJL.

Texuuyeckuil Ha30p 3a paboTamMu, BBHIIOIHAEMBIMH Ha Tpacce KaOelbHOM JIMHUMY.
OcMOTpBI ¥ IPOBEPKU KAOEIbHBIX JTMHUN.

0. TerioBU3HOHHAS AUATHOCTUKA KAOEIbHBIX U BO3IYIIHBIX JIMHUH.

11. DkpanupoBaHue KabEIbHBIX JIMHUM.

12. OrorpeB rpyHTa mpu packonke Kades.

13. Kontpons Omyxaaromux Tokos KJI.

Boo~NoO~wWNE

MeTtoauyeckue peKOMeH/IallMU 110 HAIMCAHMIO U 3amuTe pedgepaTos

Pedepar no nucuurmumbne «MOHTaX M Halagka 3JIEKTPUUYECKUX CETeW» MpeAcTaBiIsIeT
co00i1 CaMOCTOATENbHBIM aHadu3 HH(GOPMALMOHHBIX HMCTOYHHUKOB I10 OIPEACIEHHOW TeMe.
Pedepar nomkeH BkiIo4aTh B ce0sl TUTYJIBHBIN JIUCT, COJEpKaHUE, BBEACHHUE, OCHOBHYIO 4acTb,
3aKJII0YEHHE, CIMCOK HCTOYHUKOB. B CHMCOK [OJKHBI BKJIIOYAThCSl TOJBKO TE€ HCTOYHUKH,
KOTOpbIe ObUIM MCIIOJB30BaHbl IPU HamucaHuu pedepara. Ha Kakaplii HCTOYHUK JOJKHBI OBbITh
CCBLJIKU IO TEKCTY.

Tema pedepara 3agaercs BemylluM NpenojaBaTeieM AUCLUIUIMHBI WIM Mpeularaercs
aCIHUPaHTOM CaMOCTOSITENIBHO U COTJIacyeTcs ¢ npenojaBaTesieM. Tema JomkHa ObITh OCBSIIEHA
OJTHOW M3 aKTyallbHBIX HpoOJeM B POCCHHCKOM WM MHUpOBOH snekTposHepretuke. Pedepar
IIpeJIBapUTENLHO CAaeTCsl Ha MPOBEPKY IpenoAasarento. [Ipu oTcyTcTBUM 3aMedaHuil B TeUEHUE
ceMecTpa MpoBOIUTCS 3amuTa B (opme cobecenoBanus. Jlara 3amuThl Ha3Ha4YaeTcs
npenojaBaTeseM.



MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemMble pe3y/abTaThl 00y4eHHs U OLIEHOYHBIE CPEICTBA /I IPOBEAeHHs MPOMEKYTOUYHOM aTTeCTANNMH:

Kon
WHJMKaTOpa

WNHnukaTop noCTHKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

IIK-4 — CniocofGeH pa3padaTbiBaTh U KOPPEKTHPOBATH JOKYMEHTHI M0 IKCILNIYATAIMH 3JIeKTPOTEXHHYECKOro 000py10BaHusl

I1K-4.1

Breimonnser YCPTCIKU
QJICKTPUYCCKUX CXCM U
BHOCHUT B HUX U3MCHCHU L.

Ilepedyenb BONPOCOB 1Jist MPOMEKYTOYHOM aTTECTALIMH:

Tpacca u oxpannas 30Ha BJI.

Pexxumpl paboter BJI.

VYuactku Tpaccel BJI, mposeTsr u rabapuTsl TOABECKH MTPOBOJIOB.

[IpoBona, uzosATopsl, onopsl U apmarypa BJIL.

5. TexHuueckass NOKyMEHTALUsI U TEXHOJIOTMUYECKHE WHCTPYKLIHMHM HA IPOU3BOJICTBO AJIEKTPOMOHTAXHBIX|
padot Ha BJI.

6. IlpaBuia, HOPMBI U TEXHHYECKHE YCIOBHS Ha MPOU3BOICTBO JIEKTPOMOHTAXHBIX padoT Ha BJI.
7. TpeGoanus K coopyxeHuo BJL.

8. PacrnonoxeHne mpoBOIOB HA OMOPE U PACCTOSHUE MEXKTy HUMHU.

9. Kpemuenue npoBoioB k u3oistopaM. CoeMHEHUE TPOBOJIOB.

10. YauduuupoBanusie onops! 171t BJI B cenbckoii U TOPOJICKOH MECTHOCTH.

el Nl =

IIpumepHbIe NPpaAKTHYECKHE 3aJaHUA:

1. Kakoe ceyeHue UMeeT 3a3eMIISIOIINI IPOBOAHUK B 3JEKTPOYCTaHOBKax J1o 1 kB?

A) Ceuenue 3a3eMIISFOIIETO MPOBOJHUKA B DJIEKTPOyCTaHOBKax /10 1 kB MenmHbIx mpoBoHUKOB HEe MeHee 10
MMZ, QTIOMHHHEBBIX — 16 MM?, CTalTBHBIX — 75 MMZ.

b) CeueHne 3a3eMIISIONIET0 MPOBOIHNKA B YIEKTPOYCTAHOBKAX /10 1 KB MeHBIX POBOHNKOB HE MeHee 4 MM?,
ATIOMHUHHEBBIX — 10 MM?, CTAIBHBIX — 25 MM2.

B) Ceuenne 3azemisitoniero mpoBOJAHUKA B DJIEKTPOYCTaHOBKAxX 10 | kKB MegHBIX MPOBOJIHUKOB HE MEHee 6

MM?, QTIOMHHHEBBIX — 15 MM?, CTAIBHBIX — 35 MM

2. Kakoe ceueHne nMeeT NPOBOIHMK YPABHESHUS MOTCHIIMAIOB?

A) ITpOBOIHHUK ypaBHEHHs TOTEHIMANOB MEHKIH He MeHee 25 MM, amoMHUHEHEBBIH — 10 MM%, cTanbHO# - 16




Kon

Nuaukarop qocTuxReHUst

OueHouHble CpeCcTBa

WHIMKATOpa KOMIIETEHIINH

MM,

b) IIpoBoHUK ypaBHEHUs MOTEHIIMAJIOB MEIHBIA HE MeHEe 4 MM2, aJTIOMUHHUEBBIN — 4 MM2, CTaJIbHOM - 35 MM?.

B) ITpoBOJHHK ypaBHEHHs IIOTEHIMANOB MEIHBIH HE MeHee 6 MM, aIOMHUHHEBBIA — 16 MM?, CTanbHOM - 50
MM,

3. Kakas mopkHa OBITh BEIMYMHA 3a3eMIICHHMSI TPY JInHeHHOM Hanpsbkennn 380 B u dasnom Hanpsbkenuun 220
B?

A) Benunuuna 3a3emiueHus npu guHerHoM Hamnpsbkenun 380 B u gpasznom Hanpspkenuu 220 B He 6onee 8 Om.

b) Bennunna 3a3emiienust npu tuHeiiHoM Hanpspkernd 380 B u pasnom Hanpspkenuu 220 B we 6omee 4 Om.

B) Benuunna 3azemuienus npu auHeiiHoM HanpsokeHud 380 B u daznom nHanpsbxenun 220 B He 6omee 6 Owm.

4. KaxoBa miomiajab NonepeyHoro ce4eHusl MOTHHEOTBOIOB TPOCOBBIX U CTEPIKHEBBIX ?

A) Ilnomans MONMEPedHOro CedYeHMs MOJHHEOTBOAA TPOCOBOTO JONKHA OBITH He MeHee 35 MMZ a |
cTepxkHEBOro — 100 MM2,

b) Ilmomane mormepeyHOro cedeHusi MOJHUEOTBOAA TPOCOBOTO JOKHA OBITh HE MeHee 16 MM?, a Y|
CTepKHEBOro — 35 MM2,

B) Ilnomans MOMEPEYHOTO CeueHHs MOIHHEOTBOAA TPOCOBOTO JOMKHA OBITh He MeHee 25 MM2 a |
cTepKHEBOro — 50 MM2,

IIpuMepHBbIH nepedyeHb TeM pedepaToB B paMKax U3y4aeMoil AUCHUIIIHHBI

- OCHOBHBIE ATaIbl MPOEKTUPOBAHUS BO3AYITHBIX JTUHUH JJIEKTPOIIEPETAUN.

- TpaccupoBka BO3AyLIHBIX JTUHUH 3JIEKTPONEPEAAUN.

- HopMaTuBHBIE JOKYMEHTHI, PETJIAMEHTUPYIONTUE TPOSKTUPOBAHKNE U CTPOUTEIIHCTBO BO3AYIITHBIX JIMHHH.

- OcHoBHBIE JTambl PabOT MO OPraHU3aAlUK BBICOKOBOJBTHBIX HCIBITAHUN D3IEKTPOOOOPYIOBAHUS ¥
PIEKTPUYECKUX CETEH.

- Buapl ucnibiTaHui TPOBOAATCS 111 KOHTPOJISL COCTOSIHUS U30JISIUU BO3AyIHbIX JIDIL.

- OCHOBHBIEC HEUCTIPABHOCTH BO3IYIIHBIX JIMHUK JIEKTPOTIEpe1ay.

- Crioco6b! 60pBOBI C rOJI0IEI0M Ha IPOBOIAX.

- CrtocoOb1 60pBOBI ¢ BUOparmeit u misickoit mposoaos JIOII.

I1K-4.2 OcymectBisier  BeneHue | IlepeyeHb BONMPOCOB I IPOMEKYTOUHOM aTTECTANUMM:




Kon

Nuaukarop qocTuxReHUst

OueHouHble CpeCcTBa

MHIMKATOpa KOMIIETCHIIMU
CITy’KeOHOHI u| 1. Ilepeceuenne BJI ¢ MHKEHEPHBIMU COOPYKEHHSIMU: JKEJIE3HBIMU U LIOCCEMHBIMU JOpPOTaMHM, JUHUAMHU
TEXHUYECKON CBSI3U, TPYyOOIIPOBOIAMH H T.II.

JIOKYMEHTAlUH 2. I'pozozamura u 3a3emiuenue BJIL.
3JIEKTPUYECKOIO nexa | 3. Texnomnorus montaxa BJI. Dtansl MOHTa)ka: MOATOTOBUTEIbHBIE PAOOTHI M TPOU3BOICTBEHHBIHN MUKETAX.

(mogpaznenenus) TOC

4. Texnomorus  MoHTaxa BJI.  Drtambl  MOHTa)ka:  BO3BEIEHHE  BPEMEHHBIX  COOPYKEHMIA,
CTPOUTEIIbHO-MOHTAXHbIE U ITyCKO-HAJIaA0YHbIE PaOOTHI.

5. Pa3buBka Tpaccsl BJI, pacuncTka Tpaccel B IECHOH MECTHOCTH.

6. 3emusHble pabOTHI: pa30MBKa KOTJIOBAaHOB M0 (DyHIAMEHTHI OIOp, pa3MeTKa LIEHTPOB JJIsl HOIPY>KEHHs
PKes1e300€TOHHBIX CBal 0] METAITMUECKUE OTIOPBI. MexaHu3aius 3eMIISTHBIX paloT.

7. MoHTax OTAEIbHBIX 3JIEMEHTOB BO3YLIHBIX JUHUNA: MOHTAX (YHIAMEHTOB U COOPHBIX Kee300€TOHHBIX|
(yH/1aMEHTOB, MOHTaX 3a3€MJICHUS OIIOP.

8. MoHtax omop: omepanuy MO MOHTaXy, CIOCOObI MOHTa)ka, OCMOTP I€pel MOHTaXOM U OIpE/IeIECHUE
NMeeKTOB JepeBSHHBIX, METAUIMYECKHX, JKEIe300€TOHHBIX M KOMOWHHPOBAaHHBIX OIOpP, IPHUMEHEHHE
MEXAHU3MOB JUIsl MOHTaa OIIOpP.

9. MoHTax IIPOBOJIOB M TPOCOB: OCMOTP, COETMHEHNE U PEMOHT IIPOBOIOB U TPOCOB, YCTPOICTBO MEPEXOJIOB,
3aKpEIJICHUE TPOBOJIOB HA ONOPAX.

10. Onpenenenne CTpenbl IMpoBeca IMPOBOJOB METOJOM BH3MPOBAHWS, HATSHKEHHWE TPOBOIOB M TPOCOB,
MOHTa)KHbIE TaOJIHIIBI U IpadUKu.

11. Onpenenenuie ycuiieHUs: HATSHDKEHUS TPOBOJIOB U TPOCOB.

IIpuMepHbIe 3a1aHUsA HA KOHTPOJILHYIO PadoTy:

1. CoenuHeHHe U OKOHIIEBAHM e KIJI IPOBOA0OB U KadeJieil

-OCHOBHBIE TPeOOBaHMsI, MPEABSABISAEMbIE K COSIMHEHUIO U OKOHIIEBAHUIO JKWJI IPOBOJIOB M Kabeseit
-TCXHOJIOTHA COCAUHCHUA KUJI IIPOBOJIOB CBapKOﬁ

-T€XHOJIOTHUSI COEAMHEHUS KT IPOBOJIOB MAaNKOM

-TE€XHOJIOTUS COCIMHEHUS KIUJI TPOBOJIOB OMPECCOBKOI

-CIOCOOBI BBITIOTHEHUS Pa300PHBIX KOHTAKTHBIX COSIMHEHHIMA

-TEXHOJIOTHS IPUCOCTUHECHHS JKIJI TTIPOBOJIOB M Ka0eseil K BEIBOAAM JIEKTPOOOOPYI0BaHHUS.




Kon WNHpukaTop noctuxkeHus

OueHouHble CpeCcTBa
MHIMKATOpa KOMITCTCHITHH

2. MoHTa:K BBOJA B 3/1aHHeE, IPYNIIOBOI0 HIUTKA, CYETYHUKA IJIEKTPUYECKOI IJHeprumn
-YCTPOMCTBO, IPUHLIMII JEHUCTBUS M TEXHOJIOTHSI MOHTaXa CPEJICTB yueTa 3JIEKTPUUECKON IHEPTUU
-MOHTaXX BBOJIOB B 37]aHHe (4Yepe3 CTEeHbI 3/1aHUM, yepe3 TPyOOCTOMKH, TPOCOBBIMU MPOBOJAMH, KaOeIsIMu),
BBOJIbI B 37JaHUS 3a3€MJISIFOIIMX MPOBOJHUKOB, YUYETHO-ONPEACTUTENBHOIO IUTKA U CUETYUKOB AJIEKTPUUECKOU
SHEPIrUU
-TEXHUYECKHE YCIOBUS HA MOHTaX 3JIEKTPOIIPOBOOK
-MOHTaK OCHOBHBIX 3JIEMEHTOB JJIEKTPOIIPOBOJIKH (TIEpECEUCHHUS, TIPOXOIbI, COMMKEHIS).

3. IIpuemMocaaTouHble HCIBITAHUS CHJIOBBIX Ka0eIbHBIX JUHHUI
-[IepeYEHb MPUEMOCAATOYHBIX UCIIBITAHUI

-TIPOBEPKA MEJOCTH U (a3upOBKa KHI Kabes

-U3MEpPEHUE CONPOTUBIICHUS U30JIALUU

-UCHBITAHHUEC MOBBINICHHBIM HAIIPSAKCHUCM BBIIPAMIICHHOI'O TOKA
-OlpeieJICHHE AIEKTPUUECKON pabodeil eMKOCTH JKUII.

4. IIporpes ka0esst Ha OapadaHe

-TpeOOBaHUs K MPOKJIaaKe kKabenel B X0JI0HOE BpeMs rojia

-CII0coObI porpeBa kabdemnei

-IporpeB Kadesns crnerualbHbIM Tpex@a3zHbiM TpaHncopmaropom tuna TCIIK

S. IIpueMo-cAaTOYHBIC MCIILITAHUSA BO3AYLIHOM JMHUHU dJIEKTPONepeaYu

-00b€M M HOPMBI IPUEMO-CIATOYHBIX UCTIbITaHUN BJI

-IIpOBEPKa U30JIATOPOB

-IIPOBEpKA COEUHEHUN ITPOBOJIOB

-U3MEpPEHNE CONPOTUBIICHUS 3a3€MJIEHUS ONIOP, UX OTTSKEK U TPOCOB
-U3MepeHue rabapuToB oT IpoBo 0B BJI

IIpuMepHBbIH nepedyeHb TeM pedepaToB B paMKax U3y4aeMoil AUCHUIIIMHBI
- OcHOBHBIE BU/IbI, 00EM U HOPMBI IPUEMO-CIATOYHBIX UCIIBITAHUI CUIIOBBIX TPAaHC(HOPMATOPOB.
- OcHOBHBIE CIOCOOBI U3MEPEHUS XaPAKTEPUCTUK U30JISIIUH.




Kon
WHJIMKATOpa

Nuaukarop qocTuxReHUst
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- TaHTeHC yTi1a ANAIIEKTPUIECKUX TTOTEPb.

- YcIi10BUS BKIIIOUEHHSI TpaHC(HOPMATOPOB 03 CYIIKH.

- 3mepenne conpoTuBIieHHS 0OMOTOK TpaHC(HOpMATOpa MOCTOSHHOMY TOKY.

- UcnibiTanue TpanchopmMaTopHOro 6aka ¢ paauaTopamMu T'HIPaBINICCKUM JaBICHUEM.
- [IpoBepKy COCTOSTHHS CHITUKAres.

- Cnoco0bl HCTIBITaHMS TPAaHCPOPMATOPHOTO Maca.

IK-7 - Cno

co0eH OpPraHu3oBaTb U KOOPAMHUPOBATH J€ATCJIABHOCTb YJICHOB KOJJICKTHBA HCIOJTHUTEIeH

IK-7.1

OcymiecTBisieT
opopmieHre u BbIIAYY

Haps0B-JIOIYCKOB Hu
pacnopspKeHU| Ha
npoBeieHue  pabor  Ha
000py/I0OBaHUM, COTJIACHO
JEUCTBYIOLIEH

HOPMAaTHBHO-TEXHHYECKOM
AOKYMCHTAallUU

IlepedyeHb TeopeTHYECKUX BOMPOCOB K 3a4€TYy:

1. Opranuzanus paboThI 10 JIEKTPOOE30MACHOCTH MPH IKCILTYaTAIUH AIEKTPOYCTAHOBOK HA MMPOMBIIIJICHHBIX]
[PEAIPUATUAX.

2. TpeOoBaHus, MPEIBSIBISIEMBIC K DJICKTPOTEXHUYECKOMY TIEPCOHAITY.

3. Tloka3zaTenu 31MeKTpOTpaBMaTH3Ma U Kiaccu(UKAIMS dJIEKTPoTpaBM. JlaHHBIE ydeTa U MX HCIIOJIb30BaHMUE.
CyneOHO-MeIUIIMHCKas SKCIIePTH3a.

4. DnekTpoTpaBMaTU3M H AJEKTpooOopyaoBaHue. PacmpeneneHue 5SIEKTpOTpaBM 1O  HANPSHKEHUSIM
PIIEKTPOYCTAHOBOK, IO POy TOKA, IO YCIOBUSAM BO3HUKHOBEHUS DJIEKTPUUECKOH IIEMH Yepe3 TeNo YeIoBeKa.

5. JleiicTBHE AIEKTPUIECKOTO TOKA HA OPraHU3M UYeIOBEKa.

6. Buuel nopakxeHui 3IEKTPHUUECKUM TOKOM.

7. DneKTpUYecKoe CONPOTUBIICHUE TEJa YeIOBEKa.

8. BiusiHue 3HaYeHUS TOKA HA UCXOJ MOPAKEHUS.

9. Bumsanaue MMPOAOJIKUTCIIBHOCTHU IMMPOXOKACHHUA TOKA HA UCXO MMOPAKCHUS.

10. BaustHue myTH TOKa Ha UCXO[] IIOPAXKEHHUS.

IIpumepHbIe 321aHUSA HA KOHTPOJIbHYIO PadoTy:

Ne 1.

CoTtpyaHuk oduca KOCHYJCS KOpIyca XOJOIWIbHHKA, KOTOPBIA B pe3yjbTaTe HEHMCIPABHOCTU OKAa3alcs
AIIEKTPUYECKHU CBSI3aHHBIM C MUTAIOMIMM (ha3HbIM MpoBooM. Onpenennure 3Ha4eHNs TOKOB, IPOXOASIIUX Yepes3
TEeJI0 YeJIOBEeKa MPHU pa3HON BIKHOCTH I10JIa, OMUIINTE, KaKHe OIIYIICHUs OYIeT UCTIBITHIBATH COTPYIHUK B ABYX
YKa3aHHbBIX ciiydasx. Onpenenure 3HaUCHUs HaNpsHKEeHUH MPUKOCHOBEHUS MPH pa3HOM cocTosiHMM moja. Kak
3aBHCHUT COTMPOTHUBIICHUE TeJa YeJIOBEeKa OT BEIMUMHBI HAMIPSHKEHUS TPUKOCHOBEHUS?

Ilocie oTBeTa Ha MOCTABIICHHEIC BOITPOCEHI cnenaﬁTe BbIBOJAbI OTHOCHUTCJIIbHO BJIWSAHHWA Pa3JIMYHBIX 3JICMCHTOB
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e TOKAa Yepe3 TEJIO YeJIOBEKa Ha €ro BEJIMYMHY, O TOM MOKHO JIM IMOJaraThbCs Ha M30JUPYIOUIME CBOMCTBA
00yBH 1 1M0J1a, 0 HEOOXOAUMOCTH CPEJICTB 3aIIUTHI OT MOPAKEHUS ITEKTPUUECKUM TOKOM B TIOJOOHBIX CUTYAIIHSIX.
Kaxue cpenctBa 3anuThl Bel MOTIIM OBbI TPEIOKUATH?

HcxonHble JaHHBIC

Kopnyc xononunpHuKa HE 3aHYJIEH M HE KacaeTcsl HUKAKUX 3a3€MJICHHBIX KOHCTpykuui. Iluraromias cerb
TpexdaszHasi YeThIPEXIPOBOIHAS C 3a3eMIICHHOW HEHTpaibio, (hasHoe HanpspkeHue - 220 B. CoTpyIHUK CTOUT HA)
IIEPEBSIHHOM TI0JTy B IIPOMOKIITUX M3-32 IO OOTHHKAX.

CxeMma JJIA aHaJIn3a

Y
LYY
'

U= 11

Mon 3paHna

—
/] DyHAAMEHT 30aHUA |/

[] o

0 — CONPOTUBIICHHE 3a3€MJICHUS HEUTPAJIH;

ro6 — conpoTuBiIeHNUE OOTHHOK;

Il — COMPOTHUBIICHHUE TI0JIa MEK/TY MOJOIIBaMH OOTHHOK U "3emiie";
rpyH — COMPOTUBIICHUE PACTEKAHUIO TOKA C PYHIaMEHTOM 3/IaHUS,
Rh — conporusienue tena yeaoseka.

10, rm, ryH, Rh,

Bapuant | ro, Om OMm  Om  Om OMm

I0JI T10J1
MOKpBII CyXou
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A 3,7
b 5,9
B 6,8
r 9,3
Ji 2,9
¥ E Rh rg r, T hyxe
—
Ne 2.

Cotpyanuk o¢uca CTOUT, KacasiCh pPyKOH Kopmyca cucTeMHOro Osoka mnepcoHanbHo OBM. JlocraBas
ITOKYMEHTBI M3 CTOSILEro paaoM ceilda, OH BTOpoil pykoi KOCHYJICS ero Metajndeckoi noynku. HIHyp nuranus
CUCTEMHOI'0 0JIOKa OCHAIIIEH BUJIKON C JBYMsI paOOYMMH U TPETbUM 3aIIUTHBIM KOHTAaKTOM (IO €BPOIEHCKOMY!
CTaHJAapTy), HO pO3€TKa, K KOTOPOH OH MOJKIIOYEH, MMEET TOJbKO JABa pabouMx KOHTaKTa (poccuiickas
KOHCTPYKLIKS), YTO SIBJIIETCS HApyLIEHUEM JEHCTBYIOIIMX MpaBWil. B pe3ynbraTe HEMCHPABHOCTH MPOU3OILIO
3aMblkaHWe (ha3HOro MPOBOJHUMKA Ha Kopmyc cucteMHoro Oioka. Ceiid uMeeT 3JIEKTPUYECKYI0 CBS3b C
METAITTMYECKUMH KOHCTPYKIMSIMHU 3/1aHus. OnpenenuTe 3HaU€HUs TOKOB MPOXOJIALINX Yepe3 TEeJIO COTPYAHHKA
10 ero MPUKOCHOBEHUs K cely U mocie npukocHoBeHus. OnpeaenuTe 3HaYCHUs HANPSKEHUH TPUKOCHOBEHUS
10 1 TIOCTie KacaHHs COTpyAHHKA ceida.

Crenaiite BBIBOJBI OTHOCHTEJIBHO BIMSHMS Pa3IMYHBIX 3JIEMEHTOB ILIENM TOKAa Yepe3 TEJIO YelOBeKa Ha
OMACHOCTh MOpakeHUs, 00 000CHOBAaHHOCTU TPeOOBaHMM JIEHCTBYIOMIMX NpaBUil. [ e, TOMUMO MpaBUJI, TOJKHO
ObITH yKa3aHO TpeOoBaHHE 00 HCIOJIb30BAaHMHM PO3ETKH C TPETbUM 3allUTHBIM KOHTakToM? Kakue Mmepsl,
MCKJTIOYAIOIINE BO3MOKHOCTh BOSHUKHOBEHHS paCCMOTPEHHON cUTyaluu, Bel Moriu ObI mpeyioxkuTh?
HcxonHble faHHbIe

[Turtaromias ceThb - TpexdazHasi YeTHIPEXMPOBOIHAS C 3a3eMJICHHON HelTpasiblo; (paznoe HanpsukeHue — 220 B.
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ConpoTUBJICHUEM 3a3€MIICHUS HEUTpasIl npeHeopeyb.

Cxewma JiIs aHaI13a

— YTV Ty
VW
Y Y
MeTtannnueckue
KOHCTPYKLMK
Ceiich B
Cuctemnbii Gnok B Mon
il
L - = | —
/. /] O L I 1/

DYHOAMENT 3AaHUA

ro6 — conpoTuBiIeHNe 00yBU COTPYIHUKA

Il — COTIPOTHUBIIEHHUE T10JIa MEXKAY MOAOIIBAMU O0YBH U 3a3€MJIEHHBIMU KOHCTPYKIMSMHU 3/IaHHS
rpyH — conpoTUBIEHHE PACTEKaHHUIO TOKA ¢ (PyH/IaMEHTA 3AaHUs

Rhpp — conpoTuBieHne Tena COTpyIHHUKA TI0 MyTH pyKa - pyKa

RhpH — conpoTtuBieHue Tena COTpyAHHUKA IO YTH PyKa - HOTH

Bapuant rod, Om rm, Om rdyH, Om Rhpp, Om SI;IPH’
Cotpynuuk He kacaercs ceiipa CoTpyaHUK KacaeTcs ceilda

A 150 000 95 000 1100 6 000
b 86 000 73 000 9 300

B 41 000 670 000 49 000

1900
1800
1500
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r 270 000 15 000 9000 1600
i 16 000 240 000 17 000 1400
DKBHUBaJCHTHAs cXeMa
thu
(’T‘ E T [] Ripp
rlb}'u ' "

Ne 3.

[lo pacniopskeHHIO pyKOBOJIUTENS OTJIENa aBTOMAaTU3allMi OaHKa JJIs 3alIUThl BHIYMCIUTEIbHON TEXHUKU OT
HIIEKTPOMArHUTHBIX TOMeX OBUIO BBINMONHEHO 3a3zemsieHue. Kopmyca oOopynoBaHus, HCHOIb3YyEMOTrO JUIs
00paboTKK BaxxHOW MH(pOpMaIuy, ObUIM IPUCOEIUHEHBI K 3a3€MJIMTENIO U, B HAPYILIEHUE IEHCTBYIOIMIMX IPaBUJI,
OTCOETUHEHBI OT HYJIEBOTO 3aIIIUTHOTO MPOBOIHKMKA. OIIeHUTE ONaCHOCTb JJIsl COTPYIHUIIBI OaHKa, KOCHYBILIEHCS
HOTOM IIMHBI 3a3¢MJICHUS, & PyKOH - METAJUIMYECKOU IBEPH, UMEIOLIEH dJIEKTPUUYECKYIO CBA3b C METAIUIMYECKUMU
KOHCTPYKLMSAMU 3[JaHUs, U JUIsI COTPYTHMKA OXpaHbl OaHKa Kacalolerocs pyKoi 3aHyJIE€HHOTO IyJIbTa OXpaHHOM
CUTHAJIM3alliH, a HOTOM - BOJONIPOBOIHOM TpyObl. BO3HHKHOBEHNE 0TacCHOCTH 00YCIOBIEHO TEM, UTO TPOU3OIILIO
3aMbIKaHKE (a3bl Ha KOPITYC OJAHOTO U3 3a3€MJICHHBIX CUCTEMHBIX OJIOKOB.

CnenaiiTe BBIBOJBI O IMPABOMEPHOCTH pEIICHUs] PYKOBOAMTENS OTAeNa aBTOMaTH3aluu, 00 3¢(eKTUBHOCTH
paboThI CiTy>k0 OXpaHbI TPY/1a U TIIABHOTO YHEpreTuka 0aHKa, O BIMSIHUH PA3IMYHbBIX 3JIEMEHTOB IETH 3aMbIKaHUS
Ha 3eMJIIO Ha YCJIOBUSI O€30MaCHOCTH.

Cxema Ju1s aHanmu3a

'K — COTPOTUBIICHUE 3a3€MJICHUS KOPITYCOB BHIYMCIUTEILHOTO 000pY10BaHUS

rpyH — COMPOTUBIICHNE PACTEKAHUIO TOKA B 3eMJjie (pyHIaMeHTa 3JaHUs

I'B — COIIPOTUBJIICHHAEC PACTCKAHHIO TOKA B 3€MJIC CHCTEMbI BOIOIPOBOIA
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Rh1 — conmpoTuBieHue Tesa COTPYAHUIIBI OaHKa
Rh2 — conpoTuBieHue Tena coTpyAHUKA OXPAHBI
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HMHJMKaTOpa KOMIIETCHLIUH
i |
Rp
LI
Cipym
Rpz Ty
0 3
rﬂ)
[K-7.2 OcymecTBisieT IlepevyeHb TeOpeTHYECKUX BONPOCOB K 3a4ETy:
opranmzanui  paboT B 1. BausitHue 4acTOThI U POJia TOKA HA UCXO/I TOPaXKESHHUSI.
COOTBETCTBUU c 2. BiiisiHMe MHAMBHUIYQJIBHBIX CBOMCTB YEJIOBEKA HA UCXOJ IIOPAKEHUS.

MPOEKTaMH IPOU3BOJICTBA
padboT, TEXHOJIOTUYECKUMH
KapTaMu

3. Kpurepuu 6e301macHOCTH 3JIEKTPHUECKOr0 TOKa.

4. OcBOOOXKEHNE MOCTPAAABIIErO0 OT TOKOBEAYIIMX YacTed 3JIEKTPOYCTAHOBOK HAIpPsDKEHHUEM A0 U
BhIe 1kB.

5. Mepsl iepBoii NOMOIIM MTOCTPAJABIIEMY OT AEWCTBUS AIEKTPUUECKOTO TOKA.

6. MickyccTBeHHOE JIbIXaHHE.

7. Maccax cepara.

8. AHanu3 OMacHOCTH MOPAXKEHUS TOKOM B Pa3JIMYHBIX JIEKTPUUECKHX CETAX.

9. 3anMTHBIE MEPHI U CPEACTBA B DJIEKTPOYCTAHOBKAX.

10. KoHTposb 1 npodpuiiakTHKa H3O0JISALMH.

IIpumepHbIe 321aHUSA HA KOHTPOJIbHYIO PadoTy:

Ne 4,

[Ipu BO3BpallleHWH W3 adPPONOpPTa KOMMEPUECKOrO TUPEKTOpa M MEePeBOAUMUIIBI (UPMBI TOCIE TPOBOIOB
WHOCTPAHHBIX MTAPTHEPOB MPOU30IILIA MOJIOMKa aBToMoOMIs. TToka modep 3aHUMAaCs PEMOHTOM, TTIEPEBOTIHUINA
CIIyCTUJIaCh C IOPOTH, YTOOBI HaOpaTh MOJIEBBIX IBETOB. He 3amMeTuB nexamiuii B TpaBe 0OOpBaHHBIN (ha3HBIA
MPOBOJl BO3QYIIHOW JIMHUM OJJEKTPOIepeayd, OHA HACTylmmwia Ha Hero Horoi. OLEHUTh OMaCHOCTh
DIIEKTPOTIOPAKEHHUS, €CITH HOTH HAXOASTCS Ha OJHOU MPsSMOM ¢ 00OpBaHHBIM MpoBooM. OOYBb MPOMOKIIA OT
pOCI)I, H03TOMy ce COHpOTI/IBJ'IeHI/Ie MOXHO HE y‘-II/ITI)IBaTI). COHpOTI/IBHeHI/IeM paCTeKaHI/ISI C HOTr npeHe6peqL.

I[J'II/IHa ydacTKa IpoBoaa, JICKAIICTO Ha 3EMJIC, HAMHOTI'O 0OJIbIIIE €ro JAuaMeTpa d.
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Onummure Bce CHOCOObI, KOTOPHIMH MOTYT BOCIIOJI30BAThCSI KOMMEPUYECKUN IUPEKTOp U wmodep s
0CBOOOXKICHHSI TOCTPAIABIICH OT BO3ICHCTBHSI AJIEKTPHUECKOTO TOKA.

HcxonHble JaHHBIE
Jlunwms snekTponepeaadn TpexdazHas YeThIPEXIIPOBOAHAS C 3a3€MIICHHON HEHTpamblo, (pasHOe HAMPSKCHHE -

220B. duametp npoBoaa - 14mm. PaccTosiHME OT KOHIIA MPOBOJA, KOTOPOrO0 KOCHYJAach HOTra J10 BTOPOIl HOTH -
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CxeMa Jurs agayimsa
Rh - conpoTuBienue Tena nepeBOYHIIBI IO MYTH TOKA HOra-HOTa

| - nMHa yyacTka MpoBO/Ia JISKAIIETo Ha 3eEMITE

I - YACIIbLHOE COIIPOTUBIICHUE I'PYHTA
IO - CONIPOTHUBIIEHUE 3a3EMIICHUSI HEUTpaIn

Bapwuant Rh, Om |I, M |, OMXM ro, Om
A 5,7

b 9,3
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B 8,1
r 6,2
)| 3,4

BoOau3u ymnaBmiero 1mpoBoJa IoTeHUUAaJIbl IOBEPXHOCTU 3EMJIN U3MCHAIOTCA, KaK ITOKA3aHO HAa PUCYHKC.

Hora, kotopas kacaercs npoBoja, UMEET MOTEHLHA Ea

Ne S,

[Tpu BpydeHu# noOeAUTENFHUIIE TAHIIEBATBHOTO KOHKYpCa CIENHUAIBHOTO MPU3a OT (PUPMBI, €€ PEICTaBUTEINb
mep>kan B pyKe MHUKPOQOH, KOPIYC KOTOPOTO B pE3yJibTaTe HEUCIPABHOCTU OKa3aicsi AJIEKTPUUYECKU
coemuHeHHBIM C (pa3oii muTaromei cetu. [TobequTenbHUIIa KOHKYpCa HACTYNHJIA HOTOW HAa HYJIEBOHM IPOBOJ,
MIYIIMH OT OCBETHTENbHBIX YCTAaHOBOK. B MOMEHT BpyueHus mpu3a o0a MOMYyYWIH SJCKTPUUYECKUN yaap.
OneHnTe ONMAacHOCTh CHTYallMd W CHENalTe MpeAroyiokeHue o0 ee mcxoxe. Ilpoananmsupyiite cuTyanmio, B
KOTOPOHM MpeAcTaBUTENb (UPMBI, IMpPeXae 4eM BPYUYHMTh IMpHU3, Mepeas Obl MoOeIuTeNbHUIE MUKPODOH JUIs
oTBeTHOTO cioBa. [lompoOyiiTe OTBETUTH Ha TE K€ BOIMPOCHI, UTO OBUIM 3aJjaHbl OTHOCHUTEIBHO MPEAbIIYLIETO|
CIIyy4asi.

Uro, Ha Bam B3rmsig, siBisieTcs OCHOBHOM 3TOM M JAPYTUX MOJOOHBIX ONMacHbIX cuTyauuid? Kakue 3amiuTHbIe
CpeZCTBa, 1o BameMy MHEHHIO, MOTJIM ObI IPEIOTBPATUTh TAKHE HECUACTHBIE CTydan?

Hcxonnple naHHLIe

D1eKTpooOOpy10BaHHE CIIEHBI 3aITUTAHO OT TpeX(a3HOIl YeThIPEXITPOBOIHON CETH C 3a3eMJIEHHOM HEUTPaJIbIO;
(azHoe Hanpsprenue - 220B. [IpoBoIMMOCTEIO CIIEHBI TPEHEOPEYb.

.Cxema JuIs aHanmu3a
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Cuena ]
LAA AL 7 oA
Rhl — COITPOTUBJICHUE TCJIa HO6CI[I/IT6J'IBHI/H_[BI I10 ITYTHU TOKa pyKa-HOT'a
Rh2 — conporuBnenue Tena npeacTaBuTesst GUPMBI 110 MyTH TOKa pyKa-pyKa
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Ne 6.

[Ipn peMOHTHBIX paboTax B MOJBATHHOM IMOMEIIEHUU CTPaxOBOMW KOMIMAHUHM ObUIa MOBPEXKICHA H3OJSALUS
OCBETUTEJIbHOM TPOBOAKH, U (a3HbI MPOBOJ KOCHYJCS apMarypbl >KeJle300€TOHHOTO IEpPEeKphITHS,
DIIEKTPUYECKHU CBSI3aHHOW C apMatypoi GpyHaameHTa 31aHusi. OLEHUTE OMAcHOCTh ISl COTPYIHULIBI KOMIAHUH,
KOTOpasi, pa3roBapuBasi o TeiaeGoHy B CBOEM KaOWHETE, MOJIOKUJIAa HOTH Ha 0aTapero OTOTUICHHS, TIPU ITOM
PYKOWi OHa KOCHYJach KOpmyca 3aHyleHHoro mpuHrtepa. s ympoiieHus aHanu3a OyaeM Tojarath, 4To
COTpYJHUIIA KacaeTcs 0aTaper OTrOJICHHOW HOTOM.

HcxonHple faHHbIE
Cucrema ocBemeHus ¢ Bce 000pyJIOBaHME CTPaxOBOM KOMIIAHMM 3alHUTaHbl OT TpexdazHoil
YETBIPEXITPOBOIHON CETH C 3a3eMJIEHHOU HeWTpainblo; azHoe HanpshkeHue - 220B. ConpoTuBieHue 3a3eMICHHS
HelTpai ro - 3.9 Om.
Cxema Juis aHanm3a
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rpyH - conmpoTHBIIeHHE PAaCTEKAaHUIO TOKA B 3eMJie (PyHIaMEHTa 3IaHMs
OT - CONPOTHUBIIEHNE PACTEKAHNIO TOKA B 3€MJIE CUCTEMBI TOTICHUS
Rh - conporusienue Tena coTpyIHIKA KOMITAHHH
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IK-7.3 OcymectBisier KOHTpoJb | IlepeyeHb TeopeTH4eCKHX BONPOCOB K 3a4€Ty:

COOJIIOICHHS
TEXHOJIOTMYECKOM
IIOCJICIOBATCILHOCTH U
TIPaBUII MIPOU3BOJICTBA
pabort

ObecrnieueHre HEJOCTYITHOCTH TOKOBEYIIIUX YaCTeH.

3alMTHOE 3a3eMJICHHUE.

3aluTHOE 3aHyJICHUE.

3alUTHOE OTKIIIOUYEHUE.

Hanpsixenne npukocHoBenus. Hanpskenne mara.

Opranuzanus 6e30nacHOM SKCIUTyaTalluy 3JEKTPOYCTaHOBOK.

[ToaroroBka n o0y4eHHe IEKTPOTEXHUUECKOTO NIEPCOHAIA.

KBanudukaoHHble rpynIbl M0 3JeKTPo0e30MaCHOCTH U YCIOBUS UX MPUCBOEHUS.
Opranu3anoHHbIE MEPOTIPUATHS, 00ECIIEUYNBAOIINE 0€30MMaCHOCTh PaboT.

10 TexHuueckue MeponpusTUs, odecrneunBaronme 6e30nacHOCTb padoT CO CHATUEM HaIPsDKEHUS.
11. 3amuTa yenoBeka OT BO3AEUCTBUS 3JIEKTPOMATrHUTHBIX MOJIEH MPOMBIIIJIEHHONW YaCTOThl. DKPaHUPYIOLIUH
KOCTIOM. DKpaHUPYIOLIUE yCTPOICTBaA.

©COoNR~LNE

IIpumepHbIe 321aHUSA HA KOHTPOJIbHYIO PadoTy:

Ne 7.

[Ipu nemoHCTpaIy HOBBIX 00pa310B MPOAYKIIMY HAa TEXHUYECKON BBICTaBKE MPOU3OIILIO 3aMbIKaHHe (ha3HOTO
MpOBOJIa HAa KOPIYC OJHOTO W3 TMPEJACTaBIECHHBIX NpuOOpoB. B MOMEHT 3aMbIKaHHS TPEACTABUTEIH
(bupMBI-TIOKYTIAaTeNsT Kacajcsl KOopIyca 3TOro mpudopa; Apyrod pyKol OH OOJOKOTHUIICS O METalInYecKoe
oTrpakJIeHUE, Pa3AeiIAIoNee SKCIIO3UIIMYA YYACTHHUKOB BBICTaBKH. OIICHUTE, KaKOW OMAcHOCTH OH ITOJBEPracTcs,

CCJIM BBICTABJICHHLIC 3KCIIOHATBHI 3aHYJICHBIL. Brranciaus BCJIMYMHY HAIPAKCHUA NPHUKOCHOBCHUSA U BpPCMs, B
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TEUECHHUE KOTOPOTO Ha YesloBeKa OyJeT JEMCTBOBATh 3TO HampspkeHue, ompenenute mo tabmume 2 ['OCT
12.1.038-82, siBisieTCst U TaKOE IEKTPUIECKOE BO3ICHCTBUE JIOTYCTUMBIM.

Cnenaiite BBIBOJIbI OTHOCHUTEIBHO MPABHIBHOCTH BbIOOpA YCTPONCTBA TOKOBOH 3alUThl (TEIIOBOTO
pacuenurers).
[TonpoOyiiTe OLEHUTh OMACHOCTh MOJOOHOM CHUTyallH, €CIM YeJIOBEeK KacaeTcsi He Kopmyca mpubopa, B
KOTOPOM IPOU30IILIO 3aMbIKaHHE, a KOPITyca psAJOM CTOSIILIEr0 3aHYJIEHHOTO prudopa.
Hcxonuple nanHLle
[Ipubopsl PUPMBI-IKCTIOHEHTa, B CEKIMH KOTOPOW TMPOM3OILLIA aBapus, 3amuTaHbl OT TpexdasHon
YETHIPEXIIPOBOIHOM CETH € 3a3€MJICHHON HEUTpaJIbIo Yepe3 aBTOMaTH4ecKuil TernoBoil pacuenurens AE-1000 Ha
ToK 16A, dazHoe HanpspkeHnue cetu - 220B. Metamindeckoe orpakeHHe UMEET JIEKTPUUYECKYIO CBS3b uepes
KOHCTPYKIIUHU 3[IaHUS C ero (QyHIaMEHTOM.
B3aumHOl UHIYKTUBHOCTBIO MEKIY (pa3HBIM M HYJIEBBIM IIPOBOJOM NpeHeOpeub. MHIyKTUBHOCTSIMH (pa3HBIX
M HYJIEBOTO IIPOBOJHHUKOB mpeHeOpeub. CONMpPOTHUBICHUSMH pacTekaHusl TOKa ¢ (yHAaMeHTa 3maHus IpyH U
3a3eMJICHHS HEWTpaid O 1O CPaBHEHHIO C COMPOTHBIICHHEM Tena yenoBeka Rh mpenedpeus. [TpoBOIMMOCTHIO)
00yBH 1 10J1a MEX]Ty HOTAMH Y€JI0BEKa M METAITMYECKUMHU 3a3€MJIICHHBIMH KOHCTPYKIUSIMU 31aHUS PEeHeOpeyb.

CxeMa 1 aHann3a
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RD - COIIPOTUBJICHUEC (I)a3HOl"O IMPOBOAHUKA OT UCTOYHHKA MTUTAHUA 1O MECTAa 3aMbIKaHHU
RH - COIMPOTUBJICHUEC HYJICBOI'O MPOBOAHHWKA OT UCTOYHUKA IMMUTAHUA 10 MECTA 3aMbIKaHH A

Bapua| RO, RH, ZT/3,
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056 | 097 | 022
087 | 043 011
032 | 054/ 018
1,03 | 1,76 | 0,53
i 044 | 075/ 0,08

ZT/3 - conpoTuBieHne 0OMOTKH UCTOYHHKA MTUTAHUS CETH
XapaKTepUCTUKH TEINIOBOTO pacIenuTeNs
[Ipu 3ambIkaHny Ga3zHOTO MPOBOAA Ha KOPITYC 3aHYJICHHOTO MPUOOpa, TOK 3aMBIKAHUS IMPOTEKAET IO JIBYM
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BETBSIM: uepe3 HyJieBoi mpoBoIHUK (IH) 1 "epes Teno uenoseka, rdyH. u ro (I1h).
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Ne 8.

Haxopsiiuiics B KOMaHAMPOBKE COTPYIHHK OT/ENa MapKETHHIAa MPUHUMAJ BaHHY B CBOEM T'OCTHHHYHOM|
HoMepe. KocHyBIIMCh pyKO# KpaHa, OH MOJYYHJI SJIEKTPUIECKUH yaap.

K HecuacTHOMY ciy4aro mpuBeia cieayromias merb coOobituit: [Ipu mocineaHeM peMOHTE CAHTEXHUKH BaHHA
ObL1a 3aMEHEeHa, HO PEMOHTHHUKH, B HAPYIICHUE ICHCTBYIONIMX MPABUII, HE BBHIMOJHUIA METATMIECKYIO CBA3b
MEKTy BAHHON M CHCTEMO# BOIOMPOBOa. B cucreMe kaHanM3aluy 31aHUs IPOU30IILIA yTeuka. MeCcTo yTeuku
HAXOJMJIOCh HEJAIEKO OT 3a3eMJIMTENS TpaHC(HOPMATOPHOM MOACTaHIUU. M3-3a CHIIBHOTO YBIIXXHEHUS TPYHTA|

o, =87 @ o o
CUCTEMA KaHAIW3AlMU OKAa3aJlaCh IO IOTEHIHAIOM * % A , TIe 7% - IIOTEHIMall 3a3eMJICHHOU

HelTpanu Tpex@a3zHoil BTOpUYHOM 00MOTKHU TpaHc(hopMaTopa Mo ICTaHIUH.

[Tonp3ysich MuTepaTypol, YKaKuTe, Kakue OLIyIIeHUs OyJeT UCIBIThIBATh YeNOBEK, MPUHUMAaONINi BaHHy. C
nomotibio 'OCT 12.1.038-82 ouieHuTe creneHb 0acHOCTH, KOTOPOI OH mojiBepraercs. UTo MoXeT npearnpuHsTh
MOCTPaJaBILUH, €CIIM OH HE B COCTOSIHUU Pa3KaTh MalblLibl pyKHU, 0OXBaTUBIIEH KpaH?

Hcxonnple naHHLIe

[Torenmuan HelTpaay ObUT MOBBIIIEH BCIEICTBHE 3aMbIKaHUS OJTHOTO U3 (Pa3HBIX MIPOBOJOB HA METAJUIMYECKHE
KOHCTPYKIIMW, WMEIOIINE CBs3hb C 3emiieid. Da3Hoe HampsoKeHHe BTOPUYHOM OOMOTKHM TpaHchopmaTopa
nozacraniuu - 220B. ConporuBieHue 3a3eMiIeHUs] HEUTPaiIK (C y4€TOM BIIMSHHS CONPOTUBIIEHUS PACTEKAHUIO
TOKA B 3€MJI€ CHCTEMBbI KaHAIH3auu Ik ) - 3,2 Owm.

CxeMa 1 aHanm3a
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Rh — COIIPOTHUBJICHHUC TCJIa YCJIOBCKA

B — COIIPOTUBJICHHAEC PACTCKAHHIO TOKA B 3€MJIC BOJOIPOBOJA

KB — COIPOTHUBJICHUEC 3JICKTpPI‘ICCKOI>’I CBA3U MCIKAY KpaHOM U BaHHOM

[3M — COTIPOTHUBJICHUE PACTCKAHUIO B 3E€MJIC KOHCTPYKIII/II\/JI, Ha KOTOPBIC MPOU30IIIO 3aMbIKaHNEC

Bapua| Rh, IB, KB, 3™,
HT Om Om Om Om

A

b 8,7

B

r 9,9

A

[Ipexne Bcero, HEOOXOMWMO HAWTH TOTEHIMAT HEWTpalIM TMOJACTAaHIMU. Ero BemmumHa
HAINPSHKEHUEM CETH UM COIIPOTUBIIEHUAMU 0 U I3M.

DKBHUBAJICHTHAS CXE€Ma JJIsl OTIPEIETICHUS (PO

oTpeIeseTCs
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Ne 9,
Bo3sBpamasce A0MO# TOCIe MPE3CHTAUA HOBOTO TPOEKTa O(pHC-MEHEIKEp COWJICS C JIOPOTH M OKa3ajcs
Heaaneko oT kapbepa. O0Xos TyXKy, OH MOJHSUIICA Ha Kydy 3eMJIU U, YJep>KUBas paBHOBECHE, B3SUICS 32 IPOBOJI
pamuodpukamuu. [IpoBoga paanonuanm u3-3a 00phIBa Kacaauch (a3HOTO NMPOBOJAA JUHHUH dJekTporepenadn. C
nomotipio 'OCT 12.1.038-82 oueHuTe omacHOCTh cUTyauuu Juis oduc-meHemxepa. Kakue omymeHus oH
ucnbitaet? (Cwm. [7] mu [8]). Kakue criocoOb1 ero 0CBOOOXKIEHUS OT JICUCTBHUS JISKTPUIESCKOT0 Toka BbI MokeTe]
nperioxkuTh? Kakue TeXxHHuYecKHue CpelicTBa 3allUThl CIIOCOOHBI B MOJOOHOM CHUTyallMM COXPAHUTH KU3HH
noctpaaasiero? MoXHO JI cUNTaTh TAaKOM HECUACTHBIN Ciy4ail CBA3aHHBIM C IPOU3BOJCTBOM, €CJIU BO BPEMsI
Mpe3eHTalnu 0puC-MEeHEeKep UCTIOTHSIT CBOU 00S3aHHOCTH.
HcxonHble JaHHBIE
Jlunwus, nUTamas 3JeKTpooOopyA0BaHNHEe Kapbepa, TpexdazHas, TPeXIPOBOAHAS, HEUTpaNIbHAS TOUKA
MCTOYHMKA MUTAHUS W30JupoBaHa. EMkocT Mexay (Ga3HBIMU MPOBOJAAMH JIMHUU M 3€MJIEH OJIMHAKOBBI,
AKTUBHON MPOBOJMMOCTBIO M30JIALMU MpeHeOpeub. YacToTa HampspkeHus nurtaromed nuauu - 5007
3emutst mocyie A0k Chipasi, 00yBb MOKpasi; COMPOTUBIEHUSIMH PACTEKAHUIO TOKA C HOT TTOCTPAJIaBIIETO U

COIIPOTHBIIEHUEM O0YBH ITPEHEOpeUb.
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Mpoeog
paavonuHun

CH — emMKoCTh MEXTy (pa3HBIM IIPOBOJIOM U 3eMJICH
Rh — conporuBieHre TeIa YenoBeKa
E — ga3Hoe HanpskeHue HCTOYHUKA TUTAHUS

Bapuant CH, ® Rh, Om E,B
A 2-10-6

b 5-10-7

B 7-10-7
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IlepeyeHb TeMm, mpemIaraeMbIX CTYyIeHTaM /AJsi MOATOTOBKH KOHCIEKTOB B pPaMKaxX H3y4daeMmoii
MUCHUTLINHBI:

1. JlelicTBHE SJEKTPUUYECKOrO TOKA Ha TeNO uenoBeka. [lepBas mMeauImHCKas MOMOIIL MOCTPATABIIEMY OT
HIIEKTPUYIECKOTO yaapa.

2. Tlrakatbl ¥ 3HaKH 3JIEKTPOOE30TIaCHOCTH.

3. Opranuzaius ¥ OCHOBBI 0OE30MACHOTO OOCIYXHBaHHS 3JEKTPOyCTaHOBOK. OdopMieHne Hapsia-I0MycKa
UIsT pabOTHI B DIIEKTPOYCTAaHOBKAX.

4. Cpenacrta 3alUThI B AJIEKTPOYCTAHOBKAX. 3alllMTa YEIOBEKa OT ACUCTBUS ANEKTPOMATHUTHBIX TOJEH.

5. Kiaccudukanus mepcoHaa mo 3J1eKTpoOe30macHOCTH.

KoHcrneKkThI BBIMONHAIOTCS 005EMOM 110 5-6 PYKOMUCHBIX CTpaHull. B Temax 1-4 KOHCIIEKT He0OX0IUMO

JOIMOJIHATD HArJIAAHBIM MAaTCPUAJIOM — KAPTHHKAMH, Ta6J'II/II_[aMI/I nT.NO.




0) Ilopsimok mpoBeJdeHUs] MPOMEKYTOYHOH ATTECTALMHU, NMOKA3ATeIM M KPUTEPHU
OlLleHUBAHUS:

[IpomexyTouHass arrecrtanusi 1Mo IucuuIuiiHe «MOHTaX M HalagKa SJICKTPUUECKUX
ceTei» BKIIOYAET TEOPETHUECKUE BOIPOCH], MO3BOJSIONIME OIEHUTh YPOBEHb YCBOCHUS
oOydaromuMucs 3HaHul, GopMHUpOBaHHE YMEHUN U BIaJIeHUN U IPOBOAUTCA B popMme 3aueTa. B
TEYCHUE CEMECTpa CTY/ACHTHI BBIIOJIHSIOT ay/INTOPHBIE KOHTPOJIbHBIE PAOOTHI U TOTOBAT
pedepar 110 3aJJaHHOU TEME.

3aueT MO JAHHOW IUCHUIUIMHE MPOBOAMUTCA B YCTHOM (QopMe MO HHIAUBUAYATbHBIM
3aJaHUSIM, KaXKJI0€ U3 KOTOPBIX BKJIIOYAET 2 TEOPETHUECKUX BOMPOCa.

Kpurepum ouenku:

— «324TEHO0» — CTYACHT JIEMOHCTPUPYET 3HAHUS TEOPETUYECKOr0 MaTepuana B 00JacTu
MOHTaKa JEKTPO0OOPYI0BAHMUS;

— «He 3a4YTeHO» — CTYJCHT JEMOHCTpUpyeT 3HaHus He Oonee 20% TeopeTHUECKOTro
MaTepuaa, JOMyCKaeT CYIIECTBEHHbIE OMIMOKH, HE MOXET IM0Ka3aTh MHTEIIEKTyallbHbIC HABBIKU
peIIeHNs IPOCTHIX 3a1ay.



