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PaGouas ~ mporpamMMa  JMCUMIUIMHBI  «DJEKTPOOE30macHOCTh  TPH
SKCIUIYATAIlMM _3JIeKTpooGopyIoBanusay _paspaborana Ha ocHose ®I'OC BO
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ABTOD: Y S—
KaHJl. TeXH. HayK, JIOLEHT e H.C. bapakux

Pabouast mporpamma oOcykaeHa U PEKOMEHJOBAaHA K YTBEPXKIAEHHUIO pELICHHEM
Kaeaphl AIeKTPUIECKUX MaIlUH U dJekTpornpuBoga ot 17.05.2021 r., mpoToko
No 10

3aBenyromiuii kadempoi

I-p TeXH. HayK, Ipodeccop %B. OcpkuH

PaGouas mporpaMma o00peHa Ha 3ace/laHiH MEeTOJHIECKOH KOMHCCHH (aKyIbTeTa
sHepreTuky ot 15.06.2021 r., mporokois Ne 10

[Ipencenarens
METOAUYECKONH KOMUCCUUN
Il -p TeXH. HayK, podeccop W%\ N.I". CTpuKKOB

PyxoBogurens
OCHOBHOHM IIpO(hecCHOHaNIbHOM

o0pa3oBaTelIbHON IIPOrpPaMMBI , [ "
KaHJI. TeXH. HayK, JOLIEHT Y, C.A. HukonaeHko
v




1 Ileap u 3aga4M 0OCBOEHHUS AUCIHUILIUHBI

Heabro ocoenus gucnuiiiael DPTI.02 «DinekTpoOe30macHOCTh IIpU
JKCIUTyaTalluM __ 3JCKTPOOOOPYIOBAHUSA»  SIBISIETCSA  M3YYE€HHUE  BOMIPOCOB
0e30MacHOCTH TpyJa MpU AKCIUTyaTallUM 3JIEKTPOYCTAHOBOK /10 W Bbime 1 kB,
MPEAYIPEXKICHUS DJICKTPOTPAaBMATU3Ma Ha IPOMBIIUIEHHBIX MPEANPUATHUSIX, a
TaK)Xe CIEIHaTbHBIX BOMPOCOB, 3HAHUE KOTOPBIX HEOOXOIUMO MPH IKCILTyaTalluu
AIIEKTPOYCTAHOBOK B CHCTEMaX dJIEKTPOCHAOKEHUSI.

3apaun

-U3y4EHUE METO0B pacueTa 3alUTHBIX 30H MOJIHUEOTBOIOB;

-U3Y4EHUE METO0B U3MEPEHUMN CONTPOTUBJIEHUN 3a3€MJIAIOIINX YCTPOUCTB U
nenu Qaza-Hyb;

-AU3y4ECHHUE IPUMEHEHHUS U UCTIBITAHUS CPEICTB 3allUThI;

-U3y4€HHE HOPM, periameHTupyembix 11V 3;

-OBJIAJICHUE TPAKTUYECKMMHU HABBIKAMH MPOEKTUPOBAHMS 3a3EMIITIOLIUX
YCTPOWCTB U MOJIHUE3AIUTHI.

2 Ilepeyenb IUIAHUPYEMBIX PpPe3yJbTaTOB OO0y4YeHHUSA IO
AMCUMILIMHE, COOTHECEHHBIX C IUIAHUPYEMbIMHM pe3yJibTaTaMH
ocsoenus OIIOII BO

B pesyabTare OCBOCHHSI AUCHUIUVIMHBI (oOpMHUPYIOTCH CieAyIoLIHe
KOMIIETEHI[UH:

YK-8. Cnocoben co3mpaBaTh W MOJAJEPKUBATh B TTOBCEAHEBHOM XU3HU U B
npoecCHOHANTBHOM JAEATEIPHOCTH 0€30MaCHbIC YCIOBHUS KU3HEACITCIBHOCTH JIJIsI
COXpaHCHUs IPUPOIHOMN Cpejibl, 00ECTICUeCHHs] YCTOMYMBOTO pa3BUTHS OOIIIECTBA, B
TOM YHCJIE TPH YrPO3€ M BOZHUKHOBCHHH YPE3BBIYAMHBIX CHTYaIlMd M BOCHHBIX
KOH(JIMKTOB

3 Mecto aucuuiuinnbl B cTpykrype OIIOII BO

dT/1.02 «INEKTP0OE30MACHOCTH opu YKCIUTYATAIIUNA

AIEKTPOOOOPYAOBaHUSA» siBAsieTcss  AuciumuimHo  ¢akynpratus  OIIOII BO
MOATOTOBKM oOydJaromuxcs 1o HamparieHuto 35.03.06 «ArpouHKXeHEpHUs»,
HaIPaBJIEHHOCTh «DJIEKTPOOOOPYAOBAHUE U DIIEKTPOTEXHOIOT M.

4 O6beM TUCHMIUIMHBI (72 yaca, 2 3a4CTHBIX CMHMIIBI)

O0neM, gacoB

Bunbsl yueOHOI pabOTHI
ARL Y4 P OuHas 3aoyHasa

KonTakTHas padora 37 9




O0beM, gacoB

Bunbt yue6HoI paboThI Outias ETp—
B TOM YHCJIE:
— ayJUTOpHAasl MO BHAAM  y4€OHBIX 36 8
3aHATUH
— JISKITUU 10 2
— MPAKTUYECKUE 6 4
— J1a00paTOpHBIE 20 2
— BHEAYAUTOpHAs 1 1
— 3a4eT 1 1
— DK3aMEH - -
— 3alUTa KypcOBBIX paboT
(OIpOEKTOB) ) )
CamocrosiTeibHass padoTa
B TOM YHCIIE: P 35 63
— KypcoBasi pabota (ITpOeKT) - -
— TpoYre  BHUABl  CaMOCTOSITEIILHOM 35 63
paboTHI
HToro nmo rucuMiviuge 72 72

5 Coaep:kanue TUCHHUIJINHBI

[To uToram m3ygaemoro Kypca CTyJeHTHI CIafOT 3a4eT.
JucrunnmHa u3ydaercs Ha 3 Kypce, B 5 ceMecTpe.

Conep:xaHue ¥ CTPYKTYpPa AMCUMILUIMHBI 110 0YHOM (hopMe 00ydeHuUs

° Buabl yueOHol padoThl, BKII0OYast
= CaMOCTOSITEJIbHYI0 Pa0oTy CTYAEHTOB
No ci E ? U TPYI0EMKOCTH (B yacax)
n/ | Tembl. OcHOBHBIE BOIIPOCHI g5 S [Ipaktue | Jlabopar C
1 25| & Jexum CcKHe OpHBbIC Til\;;izzﬂ
S g u 3aHITUS | 3aHATUSA
o pabota
JleiicTBHe
3J1eKTPUYECKOI0 TOKA Ha
yeJsioBeKa
DieKTpoycTaHoBKa. Buibt
3IIEKTPOTPABM. MectHblie
1 | YIEKTPOTPaBMBL. VK-8 5 9 1 4 5
DNEeKTpUYECKUe OKOTH.
DNEeKTpUYECKUe 3HAKH.
OO6mme AIIEKTPOTPABMBI.
DNeKTpUYECKU ynap.
OxkazaHue nepBoOi
JIOBpaueOHOM TTOMOIIIH



http://bgd.alpud.ru/_private/Bgd2_3.htm

Buabl yueOHoli padoThl, BKII0OYast
CaMOCTOAITEJIbHYIO PAa00Ty CTYAEHTOB

3
No ai E ? U TPYL0EMKOCTH (B yacax)
n/ | Tembl. OCHOBHBIE BOITPOCHI %E S [Ipaxtuue | JlaGopar C
vt = E Y| Jlekmu CKHe OpHBIE aMocTod
=2z | © TeJbHas
& 2 u 3aHATHSL | 3aHATHUS 6014
pabo
YEJIOBEKY,  MOPaKEHHOMY
3JEKTPUY €CKUMTOKOM.
SIBnenus npu
CTEeKAHUM
3JIeKTPUYECKOr0 TOKA B
3eMJTI0
[Torenunan TPYIIIOBOT O
3a3€MJIMTEIIS.
CornpoTuBiieHre
OIIMHOYHOTI'O  3a3€MJIMTENSA
pacTeKaHuo TOKA. |y g
2 | ComnpoTHBiIEHUE 5 2 1 4 5
CPYNIIOBOTO  3a3€MJIUTENS
pacTeKaHUIO TOKA.
CornpoTuBiieHre
pacTeKaHUI0  OAMHOYHOTO
IapOBOT'0 3a3eMJIATEIIA.
ConpotuBieHue
pacTeKaHHUIO
MOJTYIIAPOBOT0
3a3€MJIMTEIS.
AHanus
3JIEKTPO0E30MaACHOCTH
Pa3JIHYHBIX
IEKTPHYECKHUX ceTel
Tunsl cucTeM 3a3eMIIECHUS.
Cucrema TN.
I'myxo3azemiieHHas
3 HedTpanb. WM3omupoBannas | YK-8 5 5 1 4 5
HEUTpaib. ITpoBoasue
yacTu. TokoBeayIue 4yacTu.
OTKpBITHIC MIPOBOIAIIINC
YacCTH. Hynesoii
IIPOBOJTHUK. Hynesoit
pabounit MIPOBOJHUK.
Hynesoi 3aIU THBIN
MIPOBOJTHUK.
4 TexHunuyeckue cmocoobl | YK-8 5 9 1 4 5
3alMTHl 0T MOPaKEeHUsl




Buabl yueOHoli padoThl, BKII0OYast

P)
E E - CaMOCTOSITEJIbHYIO Pa0OTy CTY1€HTOB
No Sz B U TPYL0EMKOCTH (B yacax)
5]
n/ | Tembl. OCHOBHBIE BOITPOCHI = z [Ipaxtuue | JlaGopar
Sp| 3 Camocrost
ul 2 s O | Jlexumu CKHE OpHBIE
&z TebHAS
& 2 u 3aHATHSL | 3aHATHUS
pabora
3JIeKTPHYECKHM TOKOM
Hasnauenue, MPUHIUIT
e CTBU, o0JyacTe
MIPUMEHEHHS 3aIUTHOr O
3a3EMJICHHUSL. Tunbl
3a3EMJBIIOIIMX  YCTPOWCTB.
BeinmonHenue 3a3eMIISIONINX
ycrpoiictB.  Pacuer
3aIIUTHOTO 3a3eMJICHHSL.
3aHyJeHHe. Hasnauenue,
MPUHIMUN JEUCTBUS, 00J1aCTh
npumenenus Y30
IIpumenenue CpeacTB
3aIMThI B
3JIEKTPOYCTAHOBKAX.
IlpaBuiia npuUMEHEHUS U
UCTIBITAHUS CpEencTB
3aIUTHI, HWCIOJB3YEMBIX B
AEKTPOYCTAaHOBKAX.
. | YK-8
5 | IlpaBuna MOXKapHOH 5 2 1 4 5
Oe3ormacHOCTH B
3JEKTPOYCTaHOBKAX.
Monnuezanmra. OkazaHue
nepBoi J0BpadyeOH Ot
MOMOIIM TIPH  HECYACTHBIX
ciydasx Tmpu  pabote B
AJIEKTPOYCTAaHOBKAX
Htoro 10 6 20 35
Coaep:kanue U CTPYKTYpa JUCHHUILVIMHBI 110 3209HO0M ¢opMe 00ydyeHHust
UAbI Y4eOHOii Thl, BKJIIOYas
° B e0HoIi padoThI, 04a
E E o CaMOCTOSITEJIbHYI0 Pa0OTy CTYEHTOB
No = 5 U TPYL0EMKOCTh (B yacax)
<5}
n/ | Tembl. OCHOBHBIE BOIIPOCHI 2= S [Ipaktuue | JlaGopar
; 2 = CamocTos
1 2= O | Jlexuu CKHUE OpHBIE
S S TeIbHas
& 2 u 3aHATUS | 3aHATUSA
pabora




Tembl. OCHOBHBIE BOIPOCHI

®opmupyemblie
KOMIIETCHIIUU

Cemectp

Buabl yueOHoli padoThl, BKII0OYast
CaMOCTOAITEJIbHYIO PAa00Ty CTYAEHTOB
U TPYAOEMKOCTh (B Yyacax)

Jlekm
u

IIpaktrue
CKHUe
3aHATUSA

Jlabopat
OpHBbIE
3aHSATHUS

Camocros
TCJIIbHasA
pabora

JeiicTBHe

3J1eKTPUYECKOr0 TOKA Ha

yeJioBeKa
DnekTpoycTraHoBka.Bubt
3JIEKTPOTPaABM. MectHblie
ANEKTPOTPABMBI.
DneKkTpuuecKue OXOT'H.
DneKkTpuyecKue 3HAKU.
Ob6mume AIIEKTPOTPABMBI.
DnexTpuyecKui yaap.
Oxkasanue IIepBON
JOBpayeOH oM MIOMOILHU
YeJI0BEKY,  IOpaKEHHOMY
JIEKTPUYECKUMTOKOM.

VK-8

12

SABnenus npu
CTEeKAHUM
3J1eKTPUY€eCKOro TOKA B
3eMJTI0

Tlorennmain
3a3eMJINTEINS.
CornpoTuBiieHre
OJMHOYHOT'O  3a3eMJINTEIS
pacTeKaHHUIo TOKa.
ConpotuBieHue
TPYHIIOBOTO  3a3€MJIUTENS
pacTekaHHuIo TOKa.
ConpoTuBiieHre
pacTeKaHW0  OJAMHOYHOTO
1apOBOT0 3a3eMJIUTEIIS.
ConpotuBieHue
pacTeKaHHuIo

HOJTYLIapOBOTO
3a3eMJINTEISL.

rPYIIOBOr0

VK-8

12

AHaan3
3JIEKTPO0E30MaACHOCTH
Pa3IHYHBIX
JIEKTPUYECKHUX ceTei
Tunsl cucTeM 3a3eMJIEHUS.
Cucrema TN.
I'myxo3a3emMiieHHas
HelTpans. M3onupoBaHHas
HEUTpab. [IpoBomsamme
yactd. TokoBeaylue 4acTu.
OTKpBITHIC MIPOBOIAIINC
YaCTH. Hyuneoii

YK-8

13
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Tembl. OCHOBHBIE BOIPOCHI

Cemectp

Buael yueOHoit padoThl, BKIK0OYas
CaMOCTOAITEJIbHYIO PAa00Ty CTYAEHTOB
U TPYAOEMKOCTh (B Yyacax)

Jlekm
u

IIpaktrue
CKHUe
3aHATUSA

Jlabopat
OpHBbIE
3aHSATHUS

Camocros
TCJIIbHasA

®opmupyemblie
KOMIIETCHIIUU

pabora

MIPOBOJTHUK.
pabounit
Hyneson
MIPOBOJTHUK.

Hynesoii
MPOBOJHUK.
3N THBIN

TexHuueckue CIocoobl
3aIMTBI  OT TOPAKEHUsI
JIEKTPHYECKUM TOKOM
Hasznauenue, IIPUHLIUIT
el cTBu, o0yacTh
MPUMEH EHU S 3aIUTHOI'O
3a3eMJICHHUS. Tuner
3a3eMJBIIOIMX  YCTPOUCTB.
Brimonaenne 3a3eMIISIOIINX
ycrpouctB.  Pacuer
3aIMTHOIO 3a3eMJICHHS.
3aHyJeHue. Haszuauenue,
NPHHIMI JCHCTBUS, 00JIaCTh
npumenenus Y30

VK-8

IIpumenenue CpelacTB
3aIUUTHI B
3J1eKTPOYCTAHOBKAX.

[IpaBuna npumeHeHus u
UCTIBITAaHUS CPEICTB
3aLUTHI, HCIOJIB3YEMBIX B
NIEKTPOYCTaHOBKAX.

5 | IlpaBuna MOXKapHOH
6e3omacHOCTH B
3JIEKTPOYCTaHOBKAX.

Mounnuesanmra. Oxa3zaHue
IepB O J0BpayeOH oM
MIOMOIIM MpPH HECYACTHBIX
coyyasx Ipu pabore B
3JIEKTPOYCTaHOBKAX

YK-8

Uroro 2 4 2 63

6 IlepeyeHb yueOHO-METOAMYECKOTO 00ecTeYeHUs I
CaAMOCTOAITEJIbHOM PAad0ThI 00Yy4YAKIIUXCH M0 JUCHHUILJINHE

1. Tecnenko W.W., bapakun H.C., Iloremun M.M. DnekTpo06e30macHOCTh IMpHU
AKCIUTyaTallul dJIeKTpooOopymoBaHus/ . YdeOHoe mnocodue. KpacHomap: —
Kpacnomap: KyoI'AY, 2019. - 131 vc. Pexum  pocryna:




https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie EHIlektrobezopasnost_pri

_ehkspluatacii_ehlektrooborudovanija 532313 vl .PDF

7/ DoH/ OLIEHOYHBIX CPEACTB /IJIsl MPOBeAeHUs IPOMEKYTOUYHOM

arrecraunmuu

7.1 IlepeyeHb KOMIIETEHIIMII ¢ YKa3aHHEM ITanoB ux GopMUpPOBAHUSA B
npouecce ocsoenusi OITIOII BO

Howmep cemectpa (aTamn
dbopMupoBaHus

COOTBETCTBYET HOMEPY
ceMecTpa)

Orarbl GOpMUPOBAHUS U TIPOBEPKU YPOBHS
KOMIETEHIIUH c(hOpMHUPOBAHHOCTH KOMIIETEHITUHN 110 TUCIUILINHAM,
npakTukaM B miporecce ocoenust OIIOIT BO

YK-8. Cmnocofen co3paBaTb M NOAAEPKUBATHL 0e30MaCHbIE YCJIOBHA
KU3HEAeATEeJbHOCTH, B TOM 4YHCJIe TNPU BO3HUKHOBEHUM Ype3BbIYalHBIX

CUTYalU#

3 Oxpana TpyJa IpH IKCIUTyaTallMH 3JIEKTPOYCTAHOBOK

4 be30onacHOCTh KU3HEACATEIbHOCTU

5 JIEKTP00e30MaCHOCTb NPH IKCIVTyaTALUH
3JIEKTPOOOOP yA0BAHUS

7 Oxpana Tpyaa

8 BrlnonHeHue 1 3amuTa BEITYCKHOM KBalu(UKAIMOHHON
paboThI

7.2 Onucanue noka3artejeid 1 KpuTepueB OLEHUBAHUS KOMIIETEHIIUI HA
Pa3JIMYHBIX 3Tanax ux popMHUPOBAHUS, ONMCAHNE HIKAJIbI OLICHUBAHUS

[Inanupyemsble

YPOBeHB OCBOCHUA

pe3ynbTaThl

OCBOCHIA «KHCYHOOBJICTBOPHUTC
KOMIIETEeHIIUU TEHO®

(MHAMKATOPHI | MyuHIMATBHBIH He
JOCTHIKCHUA JOCTUTHYT

KOMTIETEHIIUH )

«YOOBJICTBOPUTCIIb

HO»
MUHAMAJIbHBIN
(TIOpOTOBBIif)

«XOPOILIO»
cpeaHuit

KOTIIMYHO»
BBICOKUN

O1eHOYHO
e
CPEeACTBO

YK-8. Cnocoben co3naBaTbh W NMOAJAEPKUBATH B NMOBCEIHEBHON KU3HM M B
npodecCHOHAIBLHOI 1eATeIbHOCTH 0e30MACHbIE YCJI0BHSA KU3HeAesITeIbHOCTH
JJIs1 COXPaHeHHMsI MPUPOAHOI cpeabl, odecrieYeHUs] YCTOWYHUBOrO pPa3sBUTHS
o0mecTBa, B TOM 4YHCJIe NPH yrpo3e M BO3HUKHOBEHHH YpPe3BbIYAHBIX

DJINKTOB

CUTYAlMil U BOCHHBIX KOH
3HaThb: He Bnageet
HOPMATHBHBIC | 3HaHUAMM B
JOKYMEHTBI obnacrax:

o HOPMAaTHBHBIC
obecrieyeHuIo0 | JTOKYMCHTBI I10

UmeeTt
NOBEPXHOCTHblE
3HaHUA B
obnacrax:
HOPMAaTHUBHBIE

3Haert:
HOPMATHBHBI
€ JIOKYMCHTBI
15(0)
obecreueHu

3HaeT Ha

BbICOKOM

YpOBHe:
HOPMAaTHUBH
bIE

Pedepar,
3aJlaHus
naboparop
HBIX u
MIPaKTHYEC

9




IInanupyemsbie

YpoBeHb 0CBOCHUS

pe3yIbTaThl
OCBOCHWA |\ ey noBIETBOPUTE «YIOBICTBOPUTEND Oueno4to
KOMIICTCHINN JILHO» HO» «XOpOIIO» «OTJIMYHO» ©
(MHOMKATOPB! | MyHEMATBHBIH He MUHAMAJIbHBIN CpeHuiA BBICOKHI CpeaAcCTBO
JOCTHKECHHUSA JIOCTUTHYT (TIOpoTOBBIif)
KOMITETEHITHHN )
6e30IacHbIX oOecreyeHnto | JOKyMEHTBl 110 | IO JOKYMEHTBI | KHUX paloT,
n/unm 0e30macHbBIX 00ecCIeueHUI0 0e30IacHbIX | IO TECT,
KOM(MOPTHBIX | W/WIH 0e30macHbIX 12707011 o0ecrieyeHu | KOHTPOJIbH
YCIIOBHI KOM(OPTHBIX | W/HIH KOM(OPTHBIX | 10 bl€
Tpyna Ha | YCJIOBUH Tpyaa | KoM(OPTHBIX yCIIOBUI Oe3omacHbIX | paboTHI
pabouem Ha  pabodeM | ycloBHi TpyJa Ha | Tpyaa Ha | W/unm
MecTe, B T.4. C | MecTe, B T.4. ¢ | paboueM MecTe, B | pabouem KOM(DOPTHBI
MIOMOIIBIO IIOMOIIBIO T.4. C TOMOIIBIO | MECTe, B T.4. | X YCJIOBHUH
CpEACTB CpPEACTB CPEICTB 3alIMTHL. | C TIOMOIIBIO | TPyZJa  HA
3aIIUTHI. 3aIIUTHI. CpencTB pabouem
3aIUTHI. MecTe, B
npooeMm, npooem, T.4. c
po0JIeMBl, CBSI3aHHBIX  C | CBSI3aHHBIX MTOMOIIBIO
CBSI3aHHBIC C | HAPYIICHUSAMH | HapyLIICHUSIMHU poOIeMBl, CpencTB
HapyIICHUSMHU | B TIOBCE/THEBHOU CBSI3aHHBIC C | 3AIIUTHI.
B MIOBCEHEBHOM | JKU3HU " B | HAPYIICHUSIM
MOBCEAHEBHO | )KM3HHM M B | IpoeccHOHaIbH | H B | IpOOJIEMBI,
i Ku3HU U B | mpodeccroHan | Ol JEATENbHOCTH | TIOBCEAHEBHO | CBS3aHHBIC
npodeccroHa | bHOU 0e30macHbIX W JKU3HH U B | C
JIbHOU JIEATEIbHOCTH | YCIOBUH npo¢eccroHa | HapyIleHUs
NesITeNbHOCTU | 6€30IMacHbIX KHU3HEJESATECIHHOC | JTBHOU MU B
6e30IacHbIX yCIIOBUI TH JUTS | IIeATENbHOCT | MMOBCEIHEBH
YCIIOBUI JKU3HENEATENb | COXPaHEHHUs 51 Ol KU3HU U
KHU3HEIESITeNb | HOCTH IUIS | TIPUPOTHON 0e30macHeIX | B
HOCTH JUTS | COXpaHEHHS cpensl, yCIOBUI npodeccuo
COXpaHEHUs TPUPOTHON obecrieueHus KHU3HEIEATeN | HaJbHOU
TPUPOTHON cpenpl, YCTOWYUBOTO BHOCTH  JIJISl | ACATEILHOC
cpensl, obecrieueHus] | pa3BUTHSA COXpaHEHHUs | TU
obecrieueHust | yCTOWYUBOIO ofbmiecTBa HIPUPOAHOU Oe30IacHbIX
YCTOWYUBOIO | pa3BUTHSA cpensl, YCIIOBHM
pa3BUTHS ob1iecTBa obecrieueHus | JKU3HEIesTe
ob1iecTBa YCTOMYMBOTO | JIbHOCTU
pa3BUTHS st
o0riecTBa COXpaHEeHHs
MIPUPOAHON
cpensl,
obecrieueHu
o
YCTOWUYHUBOT
0 pa3BUTHUSA
ob1iecTBa

10




IInanupyemsbie

YpoBeHb 0CBOCHUS

pe3yIbTaThl
OCBOCHWA |\ ey noBIETBOPUTE «YIOBICTBOPUTEND Oueno4to
KOMIICTCHINN JILHO» HO» «XOpOIIO» «OTJIMYHO» ©
(MHOMKATOPB! | MyHEMATBHBIH He MUHAMAJIbHBIN CpeHuiA BBICOKHI CpeaAcCTBO
AOCTHOKCHUS JOCTUTHYT (moporoBblif)
KOMITETEHITHHN )
YmeTn: He ymeer: YmMmeer Ha | YMeeT Ha | YMeeT Ha
obecrieunBath | o0ecrieyMBaTh | HU3KOM YPOBHE: | JIOCTATOYHO | BHICOKOM
Oe3omnacHele Oe3omacHbIe o0ecreuynBaTh M YPOBHE: YpPOBHe:
u/vunm u/vunm Oe3omnacHbie o0OecrieyuBar | -
KOM(OPTHBIE | KOM(POPTHBIC u/umm b obecrieuynBa
YCJIOBHSI ycioBusl Tpyaa | KoMm(opTHBIE Oe3omacHbie | Th
Tpynaa Ha | HA  pabodeM | yciOBHS TpyZda Ha | W/WIH Oe3omacHbIe
pabouem MecTe, B T.4. ¢ | paboueM MecTe, B | KOM(GOPTHBIE | U/WIH
MeCTe, B T.4. C | IOMOIIIBIO T.4. C TOMOIIBIO | YCIIOBUS KOM(OPTHBI
TTOMOIIIBIO CpEeICTB CPEICTB 3alllUTHL. | TPya Ha | € YCIOBUS
CpeAcCTB 3aIUTHI. pabouem Tpyda  Ha
3aIUTHI. MecTe, B T.4. | pabouem
BoisBasate 1 | BoisaBasaTo U | C TOMOIIBIO | MECTe, B
BoisiBnATE ¥ | yCTpaHSTH YCTPaHSTh CpenCTB T.4. C
YCTPaHATh POOJIEMBI, POOJIEMBI, 3aIIUTHI. MIOMOUIBIO
pOOJIEMBI, CBSI3aHHBIE  C | CBSI3aHHBIC c CpencTB
CBSI3aHHBIE C | HAPYIICHUSIMU | HapyIICHUSIMU BbIsSBASTE W | 3QIIUTHI.
HapyUICHUsSIMH | B MIOBCETHEBH O yYCTpaHSThH
B MOBCETHEBHOM | KU3HU u B | IPOOJIEMBI, BrisBasTe u
MOBCEAHEBHO | )KM3HU W B | mpodeccuoHanbH | CBSI3aHHBIE C | yCTPaHATH
W KM3HU U B | MPOPECCHOHAN | OW JIEATECIILHOCTH | HAPYIICHUSM | IPOOJIEMBI,
npodeccruona | bHOU 0e30macHbIX u B | CBSI3aHHBIE
JIbHOM JIEATEIIBHOCTH | YCJIOBUU IIOBCEIHEBHO | C
NESITETbHOCT | 0€30MacHBIX KU3ZHENIEATENILHOC | 1 )KU3HU U B | HAPYIICHUS
0e30IacHbIX YCIIOBUM ™ IU1sl | popeccroHa | MU B
YCJIOBHMA KUBHENEATEIb | COXPaHCHUS JTHHOU MTOBCETHEBH
KU3HENEATENb | HOCTH JUJISL | TIPUPOTHON NESITETBHOCT | OM JKU3HU U
HOCTH ISl | COXpaHEHUs cpensl, U B
COXpaHEHUs IIPUPOJHON obecrnieuyeHus Oe3omacHbIX | nmpogeccuo
MIPUPOAHON Cpensl, YCTOWUYHBOIO YCIIOBHM HaJIbHOU
Cpenbl, o0ecneyeHus pa3BUTHS KU3HENEATEN | ACeSITeIIbHOC
obecrieueHus: | yCTOWYUBOTO o01iecTna. BHOCTH  JJISl | TH
YCTOMYMBOTO | pa3BUTHS coxXpaHeHHUs | 0€30MacHbIX
pa3BUTHUS ob1ecTna. OPUPOTHOU yCIIOBHIA
of1iecTBa. cpensl, KU3HEEeTe
obecrieueHus: | JbHOCTU
YCTOMYUBOIrO | JJIst
pa3BUTHS COXpaHEeHHs
o01ecrsa. MPUPOTHON
Cpenbl,
obecreueHu
o
YCTOHYHBOT
0 pa3BUTHUA
o011ecTBa.
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IInanupyemsbie

YpoBeHb 0CBOCHUS

pe3ybTaThl
OCBOCHUA | seymoBIeTBOPHTE «yIOBICTBOPUTEID Onernono

KOMITECTCHIIA JIBHO» HO» «XOpOLIO» «OTJINYHO ©

(MHIMKATOPE! | MpHuMalbHBIE He|  MUHHMAJIBHBII CpeIHuit BBICOKHIA CpeACTBO

AOCTHOKCHUS JOCTUTHYT (moporoBblif)

KOMITETEHITHHN )

Baaners: He Biageer: Baaneer Ha | Brageer Ha | Baageer Ha

CIIOCOOHOCTB | - HHU3KOM YPOBHE: | JOCTATOYHO | BHICOKOM

10 CIOCOOHOCTBIO | CITOCOOHOCTHIO M YpPOBHE: YPOBHe:

obecreunBaTh | oOecreunBaTh | 00ECIEYMBATH CIOCOOHOCTh | CHOCOOHOCT

Oe3omacHble Oe3omacHble Oe3omacHble 10 bIO

1/uim u/unm u/unu obecreunBar | obecrednBa

KOM(MOPTHBIE | KOMPOPTHBIE | KOM(POPTHBIE b Tb

yCIIOBHS YCIIOBHS TPYZa | yCIIOBUS TpyJa Ha | OezomacHble | Oe30macHble

Tpynaa Ha | Ha  paOouem | paboueMm MecTe, B | U/WIH u/nnm

pabouem MeCTe, B T.4. C | T.4. C TOMOINBIO | KOMPOPTHBIE | KOMDOPTHBI

MECTE, B T.4. C | [IOMOILKIO CPEZICTB 3aIIUTHL. | YCIOBUSA € ycloBus

TIOMOIIBIO CpCICTB Tpyaa Ha | TpyZda  Ha

CpEICTB 3aIlUTHI. pabouem pabouem

3aILUTHI. CIIOCOOHOCTBIO MecTe, B T.4. | MECTE, B

CIOCOOHOCTHIO | BBISIBIATH U | C TOMOIIBIO | T.Y. c

CHOCOOHOCTb | BBIABNIAT W | YCTPAHSATH CpelCTB ITOMOILBIO

10 BBIBJISITH U | yCTPAHSTH po0JIeMBL, 3aIlUTHI. CpenCTB

YCTpAaHATD pOOJIEMBI, CBS3aHHEIE C 3alUThI.

npoOJIEMBI, CBSI3aHHBIE  C | HAPYIICHUSAMH CIOCOOHOCTb

CBS3aHHBIC C | HAPYNICHUSIMH | TIOBCEIHEBHOM 10 BBIIBJSITH | CIIOCOOHOCT

HapymCHUsAMH | B JKU3HU " B | MU YCTpaHiTh | BIO

B MOBCETHEBHOW | MpOo(ecCHOHANbH | TPOOIEMBI, BBISIBISITh U

ITOBCCAHCBHO )KU3HU U B | O JIESITENbHOCTH | CBSI3aHHBIE C | YCTPAHATH

U Ku3HH M B | mpodeccHonan | Ge30macHbIX HApYILICHUSIM | TIPOOJIEMBI,

npoQeccuona | pHOI YCIIOBHI u B | CBS3aHHbBIE

JIbHOM JEeSITEIbHOCTH | KU3HEACSTENIbHOC | TOBCEJHEBHO | C

ACATEIIBHOCTH | Ge30MacHbIX TH JUISl | U KWU3HU U B | HAPYILICHUS

Oe30macHbIX YCIOBUU COXpaHCHHUS npodeccruoHa | Mu B

yCIIOBUH KU3HENEATENb | IMPUPOIHON JbHOU [IOBCEIHEBH

KU3HCACATCIIb | HOCTH I | Cpeabl, OEATEIBbHOCT OH KU3HU U

HOCTH JJISL | COXpaHEHUs obecriedyeHus " B
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Inanupyembre YpoBeHb OCBOCHHS
pe3ybTaThl
OCBOCHWA |\ ey noBIETBOPUTE «YIOBICTBOPUTEND Onero4no
KOMIICTCHIINN JNEHO» HO» «XOpOLIO» KOTIINYHO» ©
(MHAMKATOPB | \pHuManbHbli He| — MHHMMATBHbBILI CpeHuiA BBICOKHI CpEeACTBO
AOCTHOKCHUS JOCTUTHYT (moporoBblif)
KOMITETEHITHHN )
COXpaHEHUs PUPOTHON yCTOINYMBOTO 6e3omacHbIX | mpodeccuo
MIPUPOIHOM cpensl, pa3BUTHA YCJIOBUI HaJIbHOU
cpensl, obecreueHus of1iecTna. KU3HEAETEN | IeATEIbHOC
obecrieueHusT | yCTOMYUBOTO BHOCTH  JJIsl | TH
YCTOMYMBOTO | pa3BUTHS cCOXpaHeHHUsl | 0e30MacHbIX
pa3BUTUSA ob1ecTna. IIPUPOTHOU YCIIOBUU
ol1iecTna. Cpensl, KHU3HEIeTe
obecrieueHus: | JbHOCTU
YCTOMYMBOIrO | ISt
pa3BUTH COXpaHEHHS
o01iecTna. MIPUPOAHON
Cpenbl,
obecrieueHu
o
YCTOHYUBOT
0 pa3BUTHUSA
o0LecrTBa.
7.3 TunoBblie KOHTPOJbHBLIC 3aJaHUA HJIin HHBbIE mMaTepuajiabl,
H€06XOI[I/IMBIC JJIA OLICHKH 3HaHHﬁ, yMeHHﬁ, HAaBbIKOB n Oo1nbITa

AEAITeJIbHOCTH, XAPAKTePHU3YIOIUMX J3Tanbl (POPMHUPOBAHUS KOMIIETCHUUH B
npouecce 0ocBOeHHs 00pa30BATEJIbHOM IPOrPaMMbl

IIpuMepsI J1a0OpaTOPHBIX PadoOT
Jlabopamopuas paboma Ne 1
Omnpenenenne Ha4YaJa U KOHIIOB 00MOTOK CTATOPA ACMHXPOHHOI 0 IBUTaTeJIA
Tpex(ha3HOro TOKa

Heapb padorsl: M3yunTh criocoObl IO OMPEISICHUIO HaYal U KOHIIOB
00OMOTOK CTaTopa aCHHXpPOHHOT'O JIBUTATETIS.

IIporpamma paGoThi:

1. UccnenoBare cniocod tpancopmanmu IJC B3aUMOMHIAYKIIMKA B OJHOW M3
0OMOTOK IPH BKJITFOUECHUH IPYTUX OOMOTOK B CETh TIEPEMEHHOTO TOKA.

2 UccnenoBath criocod MUJUTMBOJIBTMETPA.

3 UccnenoBaTh criocod mpoOHBIX BKIIFOYCHUH.

CTynmeHT, BBIIOJHWB JaHHYIO paboOTy, JO/DKEH 3HATh IPAaBUJIBHOE
0003HaYCHHE Hayal U KOHIIOB OOMOTOK CTaTropa M YMETh OINpPENEIUTh Hadaia u
KOHIIBI TPH OTCYTCTBHHM OOO3HAUYEHHUS BBIBOJOB OOMOTOK CTaropa pPa3UYHBIMH
croco0amu.

MeTonuka BbIIIOJHEHUSA PA0OThI
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Hauana obmorok oTaenbHbIX (a3 craropa Tpex(azHOro aCHHXPOHHOTO
nBUTATENsT OpUHATO oOo3HayaTh cuMmBojsamu Ul, V1, WI, a xoHusl w#x
cootBeTcTBeHHO U2, V2, W2. (Tlpexnee ob6o3nauenue Cl, C2, C3 — navama, C4,
C5, C6 — xonmpl 00MoTOK). CremoBareinbHO, OOMOTKHM Kaxkaoi (aswl craropa
nMeroT obo3HayeHus: nepead ¢asza Ul u U2, Bropas daza — V1 u V2, tperbs ¢aza
— W1 u W2 (puc. 4.1a).

BriBogbl 0OMOTOK CTaTopa OTAEIBHBIX ()a3 MOTYT OBITh COETMHEHBI MEXIY
co00l TpeyroJbHUKOM Wiu 3Be3/10M (puc. 4.10, 4.1B), 4TO MO3BOJIIET MPUMEHSATH
OIHY W Ty >K€ MAIMHY Ha JBa Pa3IWYHBIX HANpPSDKCHHs, yKa3aHHBIE Ha
MACIIOPTHOM IIUTKE.

HeoOxomuMo MOMHHTB, 4YTO MEHBIIEE HAMPSHKCHUE COOTBETCTBYET
COCIMHEHUIO OOMOTOK TPEYTrOJIbHUKOM, a OOJIbIIIEE - 3BE3/0MH.

p U1 y ¥ w2 9 U1 7
U1 V1 W1
W2 | U2
¥ w1 u2
7YY
U2 V2 w2 W1 V1 V2 V1
a) 0) B)

Puc 1.1 MapkupoBka BbIBOJIOB OOMOTOK aCHHXPOHHOTO ABUTaTeNs (a) U
CXEMBbI COETMHEHUS «3BE310i» (0) U «TpeyroJbHUKOM» (B)

Ecin mo kakoii-nubo mnpuumHe 0003HAYEHWE BBIBOJJOB OOMOTOK HE
COOTBETCTBYET, BO3HUKAECT HEO0OXOIUMOCTh nepen BKJTFOUEHHEM
AJICKTPOJIBUTATENSl B CETh OMNpPEACNATh Haualla U KOHIBI OTACHbHBIX (a3, T.e.
IPOU3BECTH MAPKUPOBKY BBIBOJIOB W COCIUHHUTH OOMOTKM OTACIbHBIX (a3 B
TPEYrOJbHUK WIH 3BE31Y.

CymiecTByeT HECKOJIBLKO CIIOCOOOB OMpeesieHrs Hadal U KOHIIOB, OOMOTOK
cTatopa Tpex($a3HOro ACHHXPOHHOT'O JIBUTATEIS.

OnpeneneHue Hayadl M KOHIOB OOMOTOK cratopa TpexdazHoro
ACMHXPOHHOT'O [IBUTaTelisl BBINOJHSIETCA B TOM CJydae, €CIU OTCYTCTBYET
MAapKUPOBKA BBIBOJIOB, a JAHHBIM SJEKTPOABUTATENb BIIOJIHE HCIPABEH U €ro
MOKHO MOJIKJIFOUYHUTH K CETH HAa HOMUHAJILHOE HAMpsKEHHUE.

[Ipexae 4YeM MNPUCTYNUTHL K ONPEACICHUI0O Hayadl M KOHIIOB OOMOTOK
cTatopa, HEOOXOJIMMO HAWTH BBIBOJBI KaXKI0M ¢azHoi obmorku. s 3Toro
npoBoja OJHO(GA3HOMW CETH TMOOYEPENHO Yepe3 KOHTPOJIbHYIO JaMmmy (Wiu
BOJITMETP) MOAKIIOYAOT K JIOOBIM JBYM BBIBOJaM OOMOTOK ACHHXPOHHOIO
anexkTpoasurarens (puc. 4.2). Eciu npu 5ToM KOHTpOJIbHAS JaMIia 3aroputcs (Wim
BOJILTMETP JIacT TIOKa3aHWs), TO OTO 3HAYHUT, YTO BBIBOJBI, K KOTOPHIM
MOAKIIOUEHO NMUTAHKUE, TPUHAJICKAT OAHOU U3 (Pa3HBIX OOMOTOK.
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Puc. 1.2 Onpenenenne npuHAIICKHOCTA BBIBOJIOB OOMOTKaM cTaropa

AHQJIOTUYHBIM 00pa3oM OMpPEIESIOT BBIBOABI JABYX JPYTrUX OOMOTOK
ACHMHXPOHHOro a3nekrpoasurarens. [locme 3TOro MOXHO NOPUCTYNUTH K
MapKHPOBKE Hadal U KOHIIOB 0OMOTOK CTaTopa.

Cooco6 tparachopmarmu DJ1C

JIBa kakux-1100 BBIBOJA JIBYX OOMOTOK MPUMEM YCJIOBHO 3a KOHEI] EePBOii
u Hadaso Btropod ¢azel (U2 m V1) u coemmHuM HMX MeEXIy coOoH, a aBa
cBOOOAHBIX BBIBOAA ycCIIOBHO mpuHHUMaeM 3a Hadano (Ul) m xomenm (V2) wm
NOJIKJIIOYAlOT UX B ceTh 127 B. KOHTpoibHYIO JIaMITy WJIM BOJBTMETP MOJKII0UYAEM

B TPETHIO OOMOTKY (pHuc. 4.3).

A NA N

~127V ~127V
Ut @ ou2 v @2 w2 U1 & 2 v & v1‘[
YY"\
—o Y Yo o> Y YN ®=0
N\ U>0 U=0
O, O,
a) 0)

Puc. 1.3 Cxema aJyia onpeaeneHus «Hadyam» U «KOHIOB» OOMOTOK cTaropa
ciocobom Ttpanchopmaruu DJ[C a) mpaBuwiIbHOE BKJIIOYEHHUE, 0) OIMIMOOYHOE
BKJIFOUEHUE

[Ipu mpaBmiIbHOM 00O3HAYEHUU KOHIIOB MEPBOM U BTOpOHM (a3 B TpeTben
¢aze Oyner unayktupoBaThes DJIC u cTpenka BoabTMETpa OYAET OTKIOHATHCA
(KOHTpOJIbHAS JlaMma 3axuraercs). Ecim BombTMeTp He paboraer (Jamiia He
3a)KUTAETCS), TO CIEIYET MOMEHITh MECTaMU MAapKUPOBKY BBIBOJIOB BTOPOH (ha3bl
anekrpoasurarens (V1 u V2), mocne 4ero BHOBb COOEpUTE CXeMy U YOEIUTECH,
YTO CTpelKa BOJIBTMETPA OTKIOHSEeTCs (Jammna 3axuraercs). B stom ciyuae
CUMTaeTCs, 4T0 0003HaYeHMS BeIBOIOB mepBoi (U1l u U2) u Bropoii (V1 u V2) a3
ornpezeseHsl BepHo. [lociie 3TOro HEM3BECTHOM OCTAeTCsi MAPKUPOBKA BBIBOJIOB
TpeTbel (a3zbl, T.€. TOH, K KOTOPOIl MPUCOETUHEH BOJIBTMETP (JlaMIia).

Takum ke crocoOOM ONpeNeNsaioT Hayaao U KOHEI OOMOTKH TpeThe (a3l
(W1 u W2). lng storo TpeThbi0 OOMOTKY, K KOTOPOH paHee MOIKIIYaIIH
KOHTPOJIbHYIO JIAMITy WJIA BOJIbTMETP, MEHSIOT MECTOM C OJTHOM M3 JIBYX OOMOTOK,
paHee MOJKIII0YAaEMbIX K CETH.

Haiinennbie Hagama u KOHITBI OOMOTOK OTAENBHBIX (pa3 mMapkupyroT.B Tex
CllydasiX, KOrJa AacCUHXpPOHHBIM JBHUrareilb HMEET TOJIbKO TpU BbIBOAa (Mpu
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COEITMHEHUU OOMOTOK 3BE€3/10M) NpPaBHJIBHOCTb COEAUHEHUs (Pa3HBIX OOMOTOK
MOXHO TIPOBEPUTH, €CIH K JIFOOBIM JBYM BBIBOJAM IIOJIBECTH TTOHMIKEHHOE
Hanpspkenue (mopsaka 0,2U,) mepeMeHHOro TOKa W BOJBTMETPOM HM3MEPHUTh
HANPSDKEHUE MEXKIYy TPEThUM BBIBOJIOM M KaXKJIbIM W3 BBIBOJIOB, IPHUCOETNHEHHBIX
K cetu (puc. 4.4). B ciydae npaBWIBLHOTO COSAWMHEHUS] 3TH HAIpPSHKEHUS OyIyT
paBHBI TIOJIOBUHE MOJBOAMMOro HampspkeHusi. ONBIT CleyeT MPOU3BECTH TPH
pasa, KaKIbId pa3 MOABOAS HAIPSHKEHUE K pa3IMYHOM mape BbIBOJOB. Ecin onHa
u3 ¢a3HbBIX OOMOTOK BKJIFOYCHA HEMPABHIIBHO, TO TPH JBYX OMbBITaX U3 TPex
HANPSDKCHUM MEXIY TPETbUM BBIBOJIOM W KaXKIBIM W3 JIBYX JAPYTUX BBIBOJIOB
OyIyT HEOAMHAKOBBI.

DTO MOXHO OOBSICHUTH clienyromum obpa3zoMm. Eciu ¢asnbie 00MOTKH
BKJIFOUCHBI B 3BE3/ly MPABUJILHO, TO HA CEPACUYHUKE CTATOPa MAarHUTHBIN MOTOK OT
MOJKIIOUCHHBIX (Pa3HBIX OOMOTOK HE IMepeceKaeT TpeThio (ha30ByH0 OOMOTKY H
notromy D/[C B HenoakmoueHHOH (ha30BOil 0OMOTKE OyIeT paBHA HYIIIO.

& ~121V &
Ut A
O
W2 | U2
V2
w1 V1
C4| /\/\ { B
A

Puc. 1.4 TIpoBepka MapKUpOBKHM IMPHU TpPeX BBIBOJAX OOMOTKHU CTAaTOpa

[Tpu HEenmpaBUIIBHOM BKJIIOUYEHWH OOMOTOK B 3BE3/Yy OJHA M3 MOAKITIOYCHHBIX
oOMOTOK Oyzmer '"mepeBEpHyTA" M MArHUTHBIA TIOTOK OYyJeT MpeceKaTh TPETHIO
dazHyro 0OMOTKY, B KOTOpoi Oynet uaayktupoBathes DIC.

CIIOCOb MWIJINBOJIBTMETPA

OmnpenenuTh Havaja W KOHIILI OOMOTOK CTaropa acCHUHXPOHHOIO
AJICKTPOJIBUTATENS MOXKHO TaK)K€ C IMOMOIIBI0 KOHTPOJBHOTO MHIJIUBOJIBTMETPA
MarHUTOSJIEKTPUIECKON cUCTeMbl. J[JI1 ATOro cHavyana, ¢ TOMOIIBI0 KOHTPOJILHOM
JaMIIbI, OMPENSIAIOT MNPUHAIICKHOCT, BBIBOJOB Kakaoh oOMoTke (puc.4.2).
3ateM K oOfHOM (a3HOM OOMOTKE TOJIBOJAUTCA TMUTAaHWE OT HCTOYHHKA
MMOCTOSSHHOTO TOKa TIOHIDKCHHOTO HAMPSDKEHUS, YTOOBI MO OOMOTKE IPOXOIHII
HeOombIIoN TOK (puc.4.5). B MOMEHT BKIIIOUEHHUS WJIM OTKJIIOUEHUS PYOUIIbHUKA B
IBYX Apyrux (pazHeix oOMoTKax 0yneT nHaykTupoBarbes IC.
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Puc. 1.5 Cxema mpoBepkrM MapKHPOBKH CIIOCOOOM MHJLTUBOJIBTMETpA: a)
3aMbIKaHUE JIEKTPUUYECKOM 11enH; 0) pa3MbIKaHUE SJIEKTPUUECKOMN 1enn

Ecmu k BeiBogy Ul monkimouen mioc, a K BeiBogy U2 - MuHyc, TO mpu
pa3MBbIKaHUH PYOUJIbHHMKA HA BBIBOJAX JIBYX IPYTUX (Da3HBIX OOMOTOK OYAET IIIHoC
HaV1 u W1 u munyc Ha V2 u W2, 4T0 MOXXHO ONpENe/IUTh MO HAIpPaBJICHUIO
OTKJIOHEHUS CTPENKH MUUIMBOIBTMETPA, TMOAKIIOYAEMOr0 TO0UepENHO K
BBIBOJIaM OOMOTOK JIBYX IPYyrux ¢as.

[Ipu 3aMbIkaHUK PYOUTILHUKA TOJSIPHOCTh HA BHIBOAAX OOMOTOK JIpyrux ¢as
OyneTr oOpaTHa yKa3aHHOM.

CITIOCOB ITPOBHBIX BKJIIOYEHUI.

OTOT cnoco®d OCHOBaH Ha TOM MPEANOJOKEHUH, YTO U3 4YeThIpeX
BO3MOKHBIX BapHAHTOB CXEM COEAMHEHHUsSI OOMOTOK CTaTopa 3JEKTPOABUIATEINS,
TOJILKO OF[HA U3 HUX SIBJISIETCS MPABUIIbHOI.

Ilepen ombITOM 0HpU MOMOIIM BOJBTMETPA WM KOHTPOJBHOW JIaMIIbI
HaXONIAT BBIBOABI KaXKIOW (ha3HOM OOMOTKH. 3aTeM MPOU3BOJIHHO BBITOIHSIOT
MapKUpOBKY BbIBO10B, Hanpumep: ¢aza A - Ul u U2, paza B — V1 u V2, daza
C — W1 u W2, Ilocne »aToro, coeAMHUB 0OMOTKH JIEKTPOJIBUTATENS B 3BE3]1Y HIIH
TPEYroJbHUK, BKIIIOUAIOT €0 B CETh.

[Ipu 3TOM criocoOe BKIIIOYEHUS 3JEKTPOJABUTATENS MOXKET MOTYyUYHUTHCS, YTO
onHa U3 (a3HBIX OOMOTOK OKaXETCS HEMpaBUJIbHO BKIIOUYEHHOM, T.€.
"mepeBepuyroii". B 3TOM ciydyae  poTOp  DJIEKTPOABUTATENS]  MOXKET
MpPOBOPAYMBATHCSI ~ WJIM  BpallaTbCcsi € Majodl  CKOPOCThbIO,  H37AaBas
anekTpoMexanudeckuil mym. Torma mobas U3 0OMOTOK «IepeBOpAYMBACTCA» U
JIBUTATENlb OMNATh MOAKIIOYAETCS K ceTh. Ecium mombITka CHOBa OKa3aiach
HEYIayHOH, CIEyeT «IEepPEBEPHYTYI0» OOMOTKY BO3BpPaTUTh K MPEKHEMY
BKITIOUCHUIO M «IIEPEBEPHYTH» cleayomyr. HeoOxomuMo myTeM MpOOHBIX
BKJIFOYEHHH, MMOouepéaHO colOupasi CXeMbl J0OUTbCS HOPMaJbHOW padOThI
AIEKTPOABUTATEIS.

Conep:xanue oruera
1. BeiuepTuth CXeMbl MOSCHSIOIINE METO/] ONIPEIeICHNs Hayall U KOHIIOB OOMOTKHU
AIEKTPOABUTATEINS.
2. Cnenatp KpaTKue onucaHusi GU3NYECKOro CMbICiia, Ha KOTOPOM OCHOBAH TOT
WIN JPYroil METOJ MO ONPEESICHUI0 Haual U KOHIIOB OOMOTKH.
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KoHTposbHbIE BONIPOCHI

1. Kakoii 3 METOA0B O ONPEAEICHUIO Hayall U KOHLIOB Bbl CUATaETe Hanboee
JOCTYIHBIM M IPOCTBIM B MOHTEPCKOM MPAaKTUKE U ToYeMy?

2. Ilouemy B MeTO/I€ "MIJLTUBOIBTMETpPA" CTpEJIKa MpruOopa MpH BKIFOUYCHUU U
OTKJIFOUYEHHH 1NN CXEMBI OTKJIOHSIETCS B pa3HbIE€ CTOPOHBI?
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Jlabopamopuas paboma Ne 2
N3yuyenne 3J1eKTPOTEXHUYECKUX MATEPUATOB 00eCTeYUBAK e
3JIEKTP00e30MacHOCTh

Henb padoTbI:O3HAKOMUTHCA € 3JIEKTPOU30IALUOHHBIMU U
IPOBOJAHUKOBBIMU MaTepHallaMy, IPUMEHAEMBIMU B 3JIEKTPOOOOPYAOBaHUH,
U3YYUTh KOHCTPYKIIMIO U CXEMbI BBITIOJHEHUSI OTHOCIOMHON OOMOTKH
ACHMHXPOHHOW MAaIlIUHBI.

IIporpamma padoThI:

1. O3HaKOMHUTBCA ¢ OOMOTOUYHBIMHU U BHIBOJHBIMH MPOBOJAMHU.

2. O3HaKOMHUTHCA ¢ 00pa3aMH JIEKTPOUIOJSIUOHHBIX MaTEPHAJIOB.

3. Onucatp N30IAUUOHHBIE MATEPUAIIBI HJIEKTPOIBUTATEIS.

4. OnpenenuTh cXeMy OOMOTKH 3JIEKTPOIBUTATEIIS.

Metoauka BbINOJTHEHUSI PA0OThI

JIns WMBrOTOBIEHUS W PEMOHTA DJJIEKTPUYECKUX MAIIWH TPUMEHSIIOTCS
CJIEIYIOIINE MaTEPUabl: KOHCTPYKIUOHHBIE, «AKTUBHBIEY» U HU3OJIAILIUOHHBIE.

KoHcTpykiimoHnHble MaTepuanbl WAYT HA W3TOTOBJICHHE TEX YacTed u
JieTaliel MallliH, KOTOPbIE CIYXKaT TJIaBHBIM 00pa3oM JUIsl TIepe/ladu U BOCIIPUSTHUS
MEXaHUYECKUX BO3JEUCTBUI. B OCHOBHOM MNpPUMEHSIIOTCA: 4YYryH (IIPOCTO,
KOBKHUI), CTalb (JIUTasi, KOBaHas), IIBETHbIC METAJIJIbI U UX CILJIABBI, IJIACTMACCHI.

AKTHUBHBIE MaTepuaibl CIyXaT B KaYE€CTBE MATHUTHBIX M MPOBOJIHUKOBBIX
(TOKOTIPOBOASIINX) JJIsI CO3/IaHUsI B MAllTMHAX HEOOXOAUMBIX YCIIOBUM, B KOTOPBIX
IPOTEKAIOT JIEKTPOMArHUTHBIE MTPOLIECCHI.

Hekoropple dacTu SIEKTPUYECKUX MAIIMH padOTalOT B CIIOKHBIX
(bU3UYECKUX YCIOBUSX, TOITOMY K PSlYy MaTepUaioB MPEAbIBIISIOTCS TpeOOBaHUS,
OTHOCSIIIIECS OJHOBPEMEHHO KaK K MEXaHMYECKHM, TaK W K MAarHUTHBIM U
AJICKTPUYECKUM CBOWCTBAM HX.

N3onsunoHHbIE MaTepualibl UMET CBOMM HA3HAYEHHEM DIIEKTPUYECKU
M30JIMPOBaTh TOKOMPOBOJAIIME YacCTH MAIIMH OT JAPYrUX UX 4YacTed U JIpyr OT
Apyra.

a) MaruutHble Marepuanbl. g cepAeYHUKOB  TpaHc(opMaTopoB
MPUMEHSETCS CHEUATbHAS 3JEKTPOTEXHUYECKAs JIMCTOBAs CTAJIb C OTHOCUTEILHO
OonbmM coiepkaHueM kpemHus (1o 4—5%) tommuHoM oObaHO 0,5 wWin
0,35 mmnpu yactotre mepemeHHoro Toka 50 I'm. [Ipu OGosee BBICOKMX HacTOTax
toka, Hanpumep mipu 300—400 I'nu BeIme, TonmumHa cranu Beioupaetcs 0,20 u
0,10 MM.B a3TOM ciyyae 3HAQUMTENLHO CHUXKAIOTCA TMOTEPU OT BUXPEBBIX TOKOB,
HABEJICHHBIX IEPEMEHHBIM MArHUTHBIM IOJEM, UMEIOUIUM MECTO B CEpIACYHUKE
TpaHchopmaropa.

JI71s1 U3roTOBJICHUS OTIEIBHBIX YaCTEd MATrHUTHOM CUCTEMBI AJIEKTPUUYECKUX
MalllMH MPUMEHSIOTCA pa3iudHble (EeppOMArHUTHBIE MaTEpPUANIbl: JIUCTOBAS
ANEKTPOTEXHUYECKAs! CTANIb PA3IMYHBIX COPTOB, UYT'yH, CTAJIbHOE JINThE, JINCTOBAs
(KOHCTPYKIIMOHHAsA) CTaJlb, KOBaHasl CTallb.
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Te 4YacTM MamuWHBIL, TA€ HMEET MECTO IEPEMEHHOE MAarHuTHOE TIOJIE,
coOMparOTCSl U3 U30JIMPOBAHHBIX OJMH OT JAPYrOro JIMCTOB DJIEKTPOTEXHUYECKOU
CTaJIM C coJiepKaHueM KpeMHHs 10 2—3% 00b1dHO TonmHoM 0,5 MMm.

[ToTepy MOIIHOCTH B JMCTOBOM CTAJId OT TMCTEPE3UCAa U BUXPEBBIX TOKOB
XapaKTEePU3YIOTCS YACIbHBIMU MOTEPSMHU, T.€. IOTEPSIMH B 1 KT CTau MPU YaCTOTE
50 T'um cuHycOMJaIbHOM W3MEHEHUM HWHAYKIHU T[PU aMIUIMTYIE, pPaBHOU
10000 I'c.OHu cocTaBiAOT IS JUCTOBOM CTANIX, IPUMEHSAEMOM I HOPMaTbHBIX
MaiuH, npu ToimmHe 0,5 MM— oxono 3 BT/kr; nans JaucTOBOM CTanM C
cofiepskanreM KpemHusi 10 4—5%, npumensiemoit s TpaHchOpMaTopoB, MpuU
tonmuuae 0,5 Mm— okosno 1,4— 1,5 Bt/kr, npu Tonmuue 0,35 Mmm— okoso 1,3—
1,2 Br/kr. Yka3zaHHas JUCTOBasi CTajb Ha3bIBACTCS ropsuekaTaHou (Mo crocoly
U3roTOBJEHUs). B psine ciaydaeB BBITECHSECTCS XOJOAHOKATAHOM JIMCTOBOM CTAJIbIO,
uMmeroleld 0osiee BBICOKHME JJIEKTPOMArHUTHBIE CBOMCTBa (OoJiblliee 3HAUYECHHE
MarHUTHOM MPOHMIIAEMOCTH WM MEHBIIWE YACIbHBbIE MOTEPH). XOJIOAHOKATAHAS
CTaJlb B HACTOSIIEE BpPEMsl IMIUPOKO MPUMEHSAETCS JUIsl TpaHCHOPMATOPOB H
KPYIHBIX JIEKTPUYECKUX MAIIUH.

CraibHOE NUTHE W KOBaHas CTajlb, TaK € KakK MU KOHCTPYKIMOHHas
JUCTOBAsA CTallb, MPUMEHSIOTCS JUIsl TE€X YacTe MAarHUTHOM CHUCTEMbl MallWH, B
KOTOPBIX UMEET MECTO IMOCTOSSHHOE MarHUTHOE MOJIE.

0) IIpoBonHUKOBBIE MaTtepualibl. K HUM OTHOCUTCSI TIPEXJE€ BCEro MEIb —
CPaBHUTEIILHO HEJIOPOr0l MaTepuai, UMEIOIINI Majoe YIAEIbHOE COIPOTUBIICHHE.

Hapsiny ¢ Menpro i1 NpOBOAHUKOB NPUMEHSIOTCS TAaKK€ AIIOMUHHI U
MHOTJa HEKOTOpble cIaBbl (JaryHb, Qocdopucras Oponza). Meaneie u
ATIOMUHUEBBIE TPOBOAA JUISI OOMOTOK JJIEKTPUUECKHX MAIIUH HW3TOTOBJISIOTCS
KPYTJIBIX W TPSIMOYTOJIBHBIX CEYEHUW C Pa3IMYHbIMUA BUJAMU W30sUuH. JJis
U30JSIIUM  TIPUMEHSIIOTCSl  CIICMAJIbHBIE  DMAaJeBble  JIaKW, CTEKJIOMpPsKa,
MJIaCTMACChI, CHHTETUYECKUE TIJICHKH.

Jlyist MamH HeOoNbIIon U cpeaHel MourHocTH (mpumepHo 10 300 kBT) Ha
HarnpspkeHust 10 700 Buacto BbIOMparoTCs MPOBOJAa C AMAJIEBOM HM3OJISIUEH.
[IpuMensieMble pU 3TOM HArpeBOCTOMKHE AMAJIEBbIC JIAKU MO3BOJISIIOT MOJYYUTh
TOHKOE M BMECTE€ C TEM JOCTATOYHO HAAECKHOE H3OJSAIMOHHOE TOKPBITHE
IPOBOJIOB.

B)U30Jid1IMOHHBIE MaTepuabl. M30MiLHMI0 HYXHO CYUTaTh OJHUM U3
OCHOBHBIX DJIEMEHTOB JJIEKTpUuecKoM MamuHbl. OHa B OOJIBIION CTEeneHH
onpeJieNsieT UX HaJIe)KHOCTh B padoTe.

HarpeBoCTOMKOCTh  H3O0JISIIIUOHHBIX MAaTE€pUaNiOB, MNPUMEHEHHBIX JJIA
U30JIAIIMM  OOMOTOK, OIpeAeNsieT JIONyCTUMbIE TeMIlepaTypbl OOMOTOK, a
CJIeIOBAaTEIbHO, M HAarpy3kd aKTUBHBIX MAaTEpUalioB (IUIOTHOCTh TOKa st
IPOBOJHUKOB,  HMHAYKIMS  JUIsi  cTajuv). bonbiioe  3Ha4yeHHWE  UMEIOT
TEIJIONPOBOJHOCTh M30JISIIIUM, A TaKXkKe €€ BIArOCTOMKOCTh W XUMHYECKas
CTOMKOCTb.

TpeOyercs Taxxke, 9TOOBI M30JIAIIMS 00Iaana JOCTaATOYHOM MEXaHUYECKOU
MPOYHOCTHIO, TaK KaK B TIpollecce H3OJMPOBKA OOMOTOK, VKJQJAKA HX Ha
CEepPICUHUKU TpaHCPOPMATOPOB WM B MAIUHBL, a TakXe B YCIOBHUAX
AKCIUTyaTalluy U30JISIIUS MOJIBEPraeTcs 3HAYUTEIbHBIM MEXaHUUECKUM YCUIIUSIM.

20



Ha nepBoe mecTo nomkHa OBITH IHOCTaBi€HA citofsHas u3omsnus. OHa
HaWIydymuM o0pa3oM  yJIOBJIETBOPSIET MEPEYMCICHHBIM BbIIIE TPEOOBAHUSIM.
HcXoqHpIM MaTepuaioM 37€Ch CIYKHT citona. M3 ciroapl, MUMAHONW HA MEJIKHE
IUIACTUHKY, W3TOTOBISIOTCS MHUKAHUTBI, MHKAJIEHThI, MuKadonuid. MuKaHUTHI
MPENCTABIAIOT COOOM JIUCTBL, COCTOAIIME W3 MEJIKUX IUIACTUHOK CIIOJBI,
CKJIEEHHBIX MEXAYy COOOM MpH MOMOIIU CTIeHHaTbHBIX JJAKOB. MUKaJIEHTa COCTOUT
U3 OJIHOTO CJIOSi TOHKOW HIMMAHOW CHIOJbI, OKJIEEHHOW C JABYX CTOPOH OyMaroil.
Mukadonuil COCTOUT U3 OJHOTO—TPEX CJIOEB IIMIIAHOW CIIFOJIbI, HAKJIEEHHON Ha
Oymary; M3rOTOBJSIETCSI B BHJAE JHUCTOB. Bmecto Oymarum mpuUMEHSIETCS TaKxke
CTEKJIOTKaHb. MuKaneHTa W MUKAQOIUI SBISIOTCS OTHOCUTEIBHO JOPOTUMHU
U30JISILIMOHHBIMU MaTepuajaMu U MPUMEHSIOTCS TIaBHBIM 00Pa3oM Ui MAIIUH Ha
Bbicokre HanpsikeHus (ot 3000 Bu Beiie).

Haunbonee yacto nis M30JSIUMM TPUMEHSIOTCS BOJOKHHMCTBIE MaTEpUAbL:
Oymaru, KapTOHBI, JIEHTbI, TKaHU U T. M. VIX OCHOBHBIE TOCTOMHCTBA — BBICOKAs
MEXaHUYeCKass MPOYHOCTh M THOKOCTh W CPAaBHUTEIBHO HHU3Kas CTOMMOCTb.
Onnako HEIPOIIUTaHHbIE BOJIOKHHCTBIE MaTepHaJIbl o0nagaroT
TUTPOCKOIMMYHOCTBIO, IIJI0XO0M TENJIONPOBOJIHOCTHIO M HEBBICOKOW JJIEKTPUYECKOU
MPOYHOCTHIO. [103TOMY OHM PUMEHSIOTCS ISl U30JILHUH JIEKTPUUYECKUX MAIIHH
TOJIBKO B IIPONIMTAHHOM BHJIE, YTO 3HAYUTEJIHHO YJIY4IIAET UX CBOWCTBA.

JInst yaydimieHus: CBOMCTB M30JSIUUU AJIEKTPUYECKHX MAIIMH HEOOXOAUMO
IPUMEHEHUE TIPONUTOYHBIX U IIOKPOBHBIX JIAKOB.

N30ns1moHHbIE MaTEpUAIIBI, IPUMEHSIEMBIE B AJEKTPUYECKUX MAIIMHAX, 110
HarpeBOCTOMKOCTH Pa3JEIIIIOTCSA HA HECKOJIBKO KIIACCOB.

Kmacc wmsomsmuu  A:  XJIomok, Imenk, Oymara W Jpyrue IMoJ00HBIC
OpraHM4ecKue MaTepuajbl, MPONUTaHHbIE JIMOO MOTPYKEHHBIE B MACJO, a TAKXKe
COCTaB, HAa3bIBa€MbIl SMajgbl0 W  MNPUMEHAEMBIA TNpPU  HU3TOTOBICHHUH
SMaJMPOBAHHBIX TPOBOJIOB.

Knacc m3onsiuun B: uzgenust u3 cmonpl, acoecta, CTEKISIHHOTO BOJIOKHA,
coZiepKalue BsKYIINE BEIIECTBA.

Knacc wzomsiuu F uznenust w3 cimonabl, acOecta, CTEKISIHHONO BOJIOKHA,
IIPOIIUTAHHBIE KPEMHUNOPraHUYECKUMHU COCTABaAMMU.

Kpome kmaccoB m3omimuun A, B u F 1qnga snexrtpuueckux Mauive
npuMeHsoress  knacesl m3omsiumu E w H. M3 Hux wiacc E  3aHmmaer
IPOMEXYTOUHOE IoJIokKeHUEe Mexay kiaccamu A u B. K kiaccy msomannn H
OTHOCSTCS HanboJee HarpeBOCTOMKNE U3O0JISIIIMOHHBIE MaTEPUAIbI.

OTueT BBIMTOJIHUTSH B BUJiE Ta0IUIBI 2.1.

Tabnuna 2.12neKTpoTeXHUYeCKHEe MaTepralibl

Hassaunue n Kiacc Oo0nacrte
Mapka MaTtepuana HarpeBOCTOMKOCTH MIPUMEHCHUS
ITPUJIOXKXEHUWE

SJIEKTPOTEXHUYECKUE MATEPHAJIbI
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Jonyctumas temmneparypa HarpeBa 105 °C
DIeKTpoKapToH - OB

Kabenpnas 6ymara — K

Jlakotkanp — JIXM, JIXb, JIIIIM, JIKM

TpyOka xmopsunmiosas — TJIB, TJIM, TILI
BriBoanoit mposop - [IPT°, TTIPT'b, JIIPT'C, IIC, TIBBJI
Jlak mporurounsiii — bT-980, 987, 988

Jlonyctumas Temneparypa Harpesa 120 °C
[11eHKO2IEKTPOKAPTOH HA JIaBCaHE WJIM Ha BUHUIICKCE
Crexnonakorkanb — JICM, JICJI

Tpyoka — TOC, TOJI

Crexnonenra — JI9C, creknouynoxk — ACOY

Knun — tBepnoe nepeBo, rerunakc b, texcromur B
BriBogHoi iporoa — JIIIJI, TIBIIO, ITPI"-500

Jlak mponutounsiit — MJI-92

Jonyctumas temneparypa Harpesa 130 °C
[InenkoacOokapToH Ha mieHke [[1D T
[TnenkocunTokapTon — [ICK-JI

N3odnexc — 2B

Tpyoka — TOC, TOJI

Crexnouynok — ACOU

Kmun — crexknorekcronut — CT, npecc-matepuan Al'-4
BriBoansie mposoga — [IBCHK

Jlak nponurounsiit — MJI-92, Bogosmynscuonnsie — 321-B, [1DJI-8
HJonycTtumas Temneparypa Harpesa 155 °C
[Inenkocuntokapton — [ICK-JIIT

I'nOxwmii creknomukanut — [2®D1, I'xDI'1
Crexnonakorkans — JICII, JICKJI

Tpyoka — TKP, TKbI

Crexnonenra — JI9C, creknouynok — ACOY

Knun - creknorekcronut — CTK, creknomnactun — CIII-O
BriBoansie mposoga — [1TJI-200, PKI'M

Jlak nponurounslii — [13-933, KO-964H

Jlonyctumas Temneparypa Harpesa 180° C
I'nOxuit mukauut — I'OK

I'nOxuii crekmoMukanur - [2PK1
Crexknotkanb — JICK, JICKP

Tpybka — TKC, TP®

Crexnouynok ACDY(0)

Kimua — crexnorexkcromut — CTK
BriBonnsie mpoBosia — [IBK®, [IBKOY
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Jlak mponutounsiii — [1K-34,1TK3-13

OBMOTOYHBLIE ITPOBOIA

Mapka N3orsmus t°C | Knacc
poBoja IpoBojia
ImaJjieBasi M30JIA LU
I[15B-1u2 Bricokonpounast aMab Ha | 105 A
MOJIMBUHUJIALIETAJIEBOM OCHOBE B 1 1 2 cio4
I[IOBTJI Bricokonpoynasi sMans Ha monauypuTaHoBoit | 120 E
I19TB HarpeBocroiikas »mans ©Ha mnommddupnoi | 130 B
[IDTB-F To e ¢ MoaudUIIMPOBaHHON OCHOBOM 155 F
I[IOTK Harpeocroiikas sMajb Ha | 155 F
KNEMHUUONTAHUYECKOU OCHORE
oo HarpeBocroiikas smans Ha @TopormiactoBoit | 180 H
QACHORE
[IDKD HarpeBocroiikas IMallb Ha| 200 C
Kenamwr(n(h”mnnnna(‘rrnnnﬁ OCHORE
BosokHucTas u3oasiius
I160, IIB/] XnomuaroOymaxHas psika B 1 u 2 cinos 105 A
[TIIO, ] | [IénkoBas npsxka B 1 u 2 cnos 105 A
IUIO, TUIA JlaBcanoBas nipsika B 1 u 2 cnos 105 A
[1CO, IICA CrexnsHHas npsika B 1 u 2 ciost 155 F
ICAK CrexnsiHHas mipsbka B 2 cjos, mponuTaHHas | 180 H
KPEMHHHOPTaHUYECKUM JIAKOM

MeTonuka onpeaesieHisi CXeMbl OAHOCTOHHBIX 00MOTOK

[TontocHoe pAeneHue, BBIPAXKEHHOE YHCIOM I1a30B, ONPEAEISIIOT U3
BBIPKCHUS

T=12/2p,

rje Z - 9ucio na3zoB craropa (poTopa);

2p — YUCIO MOJKCOB MAIIVHBI.

[Ilarom 0OMOTKH () Ha3bBIBAIOT PACCTOSIHUE MEXKY aKTUBHBIMH CTOPOHAMU
OJTHOM U ToM ke karymku. [llar uamepstor yuciom nazon. [llar oOMOTKH MOXKET
OBITh pPaBEH MOJIOCHOMY JEJIEHUIO (Y = T) B OOMOTKE C JAMAMETpPaIbHBIM IIaromM
WJIM HECKOJIKO MEHBIIIE TTOCIIETHETO (¥ < T) B OOMOTKE C YKOPOUYCHHBIM IIArOM.

JIns monydeHust OHOM Maphl MOJKOCOB JOCTAaTOYHO UMETh OJIHY KaTYIIKY
Ha (a3y. Takas 0OMOTKA Ha3bIBAETCSI COCPEIOTOUCHHOM.
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IIpu G07bIIOM YHCIIE BUTKOB MX KOHCTPYKTUBHO TPYAHO YJIOKWUTH B JIBa
naza. Kpome Ttoro, xkpuBbie 3JIC u MJIC 3Toif 0OMOTKH OBLIM OBl MCKaXKEHBI
PE3KO BBIPAXKEHHBIMU FAPMOHUYECKUMU COCTABIISIOIIUMH.

Jlis ycTpaHEeHUs 3THX HEAOCTaTKOB, YMEHbILEHUs rabapura MAallMHbl U
CTETICHH €€ HarpeBa OOMOTKM MAaIlIMH TEPEMEHHOTO TOKa BBIMIOJIHSIOT
pacripeieieHHbIMU.

Karymku psaom nexamux Ma3oB OJHOIO MOJKOCA M OJHOM (a3bl o0be-
IVHSIOT B KaTyIIEYHbBIE TPYIIIHI TaK, YTOOBI HAIIPABICHUE TOKA B JISKAIUX PAIOM
CTOpPOHAX KaTyIIKd ObUIO OAMHAKOBBIM. Eciu KarymieyHbsle Tpynnbl OOMOTKU
crtatopa (poTopa) cojaepXaT pa3IM4YHOE YMCIIO KaTyIIeK, HYXHO COOJII0JaTh
MOPSIOK B YEPEOBAaHUH HEOJMHAKOBBIX KaTYIICYHBIX TPYIII.

Baxxnoil TeopeTndyeckoil BEIUYMHOW OOMOTKH CIY)KUT YHWCIIO Ta30B Ha
noJiroc u (azy, onpezaensiemoe mo hopmyiie

q = Z/2pm,

re M- uucio ga3 oOMOTKHY (71t TpexpaszHbIX 0OMOTOK M= 3).

KOHCTpYKTHBHO (JpaBHO YHCIy KaTyIIEK B KaTyLIEYHOH TpYIIIIE.

Karymka (cexkiusi) - COCTOMT M3 HECKOJIbKUX 3S()(PEKTHBHBIX BHUTKOB,
CTOPOHBI KOTOPOM pacroIOkKEeHbI B IBYX Ma3ax.

Karymieunass (cexkumonnas) rpynma (KI') - cocrouTr u3 oaHOW wWiIu
HECKOJIbKUX KaTyIIEK (CEKIIHil).
Karymeunsie TPYMIIBI U3TOTOBJIMBAIOTCS (HaMaTBIBAIOTCS)

PaBHOCEKIIMOHHBIMU WJIM C KOHIICHTPUYECKUMH CEKLIHSIMU, MPUUEM IOCIICIHHE
0ojiee TPYMOEMKHE TPU HM3TOTOBJICHWH, TaK KaK MPU WX HAMOTKE TpeOyeTcs
CHeIUaIbHBIA CTYIEHYAThIN 11a0JI0H, HO OHU HaJeXHee B paboTe, MOTOMY YTO
CEKIIMM HE MEePECeKaAr0TCsI MKy CO00M, a JiexaT B OJTHOM IIIOCKOCTH, YTO TAKXKE
CIOCOOCTBYET YMEHBIIIECHUIO JIOOOBOM 4acTH OOMOTKH.

[Mlar kaTymku 3aBUCUT OT THUNA OOMOTKH, YMCIA MAa30B CTaTopa W 4YuCia
TIOJTFOCOB.

B 3aBucuMocCTH OT 4YmcClia TIa30B CTATOpa M YHCJIA TOJTIOCOB KAaTYIICYHBIC
rpynnbsl MOTYT UMETh OT OAHOW JO BOCBMH KaTyIIeK (CEKIMi) COeAMHEHHBIC
NPOMEXKYTOYHBIMA ~ TPOBOJHUKAMH. [IpOMEXyTOUHBIE TMPOBOIHUKH MEXKITY
CEKIIUSIMU HAXOMSITCS CO CTOPOHBI CXEMbl M HA3bIBAIOTCS MEKCEKIIMOHHBIMU
nepexofaamMu. UWClio KaTymiedHbIX Tpymnm B (a3e 3aBUCUT OT TUMa OOMOTKH U
gucna momocoB. [IpoBogHuKH, oOpa3yromue cxXemMy OOMOTKH, Ha3bIBAIOTCS
COCIMHECHUSAMH MEXAY KaTylmIeYHbIMH TPYIIAMH, KOTOPbIE O0s3aTeIbHO
M30JIMPYIOTCS CIICIIHAILHBIMU TPYOKaMH.

Tpu ¢da3el, uzomMpoBaHHBIE APYr OT JApyra (COCTOST M3 KaTyIIEYHBIX
rpynn) ob6o3HadaroTcs: Hadama — UL, V1, W1, kouuer — U2, V2, W2 u
COEMHAIOTCS BhIBOAAMU B TpeyroyibHukK (A) U2—V1, V2—W1, W2—U1, wu B
3Be3ny (Y)Bmecre Bce koHipl — U2, V2, W2, wim Hagamo ¢a3z — UL, V1, W1,
pacmoJiararotes apyr ot apyra Ha 120 rpaaycos.

®da3bl coOMparoTcss U3 pa3pe3HbIX (OTIEIbHBIX) KATYIICYHBIX TPYIN WU
3aroTOBIISIIOTCS 1eNbIMU (0€3 maek). B mocneaHem ciiydae Mexy KaTylnieqHbIMH
rpynnamMyd B TPOIECCE HAMOTKH OJICBAIOTCS H3OJSIIIMOHHBIE TPYOKH, oOIIee
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KOJIMYECTBO KOTOPBIX B KaXJ0M (paze Ha OJHY MEHbIIE YKCIa KaTyIIEYHBIX
rpynn. J{JinHa n30S1IMOHHON TPYOKH paBHA IIMPUHE 1Iara CeKIUU.

OpHocnoitHast OOMOTKa C IEIbIM YHKCIOM [a30B Ha TNoJoc U (azy
BBITIOJTHSICTCS. TIOJIHBIMU  (COCPEIOTOUYCHHBIMU ~ KATYIIEUHBIMUA TpyMNIamMu B
J000BOI YacTH) C paBHBIMU WJIM KOHIIEHTPUYECKHUMU CEKLIUSAMU JUAMETPATILHOTO
mara. JJi1 oHOCIOMHON paBHO-CEKITMOHHON OOMOTKH JMaMETPAIbHBINA IIar Jjs
BCEX CEKLMH OJMHAKOB, a JUIsl KOHIEHTPUUECKOH OOMOTKHM AMAMETPATbHBIN I1ar
(Mo pacyeTy) MOXKHO MOJTYYUTh TOJIBKO CPEIHHM.

[Ipn koHIIEHTpUYECKOW OOMOTKE IIar Mo TMas3aMm ISl KaKIOW CeKIMU
ONpEIENAETCs MO pacyeTHOMY IIary. JIeBble CTOPOHBI CEKIIMN pacIojararorcs B
nasax craropa 1, 2, 3, 4 u T.4. [IpaBasi cTopoHa OOJIBIIION CEKIIUU pacrojaraeTcs
B Ma3y Ha pacCTOSHUU AuaMeTpaibHOro mara. CTOpPOHBI MEHBIIUX CEKIUM
pacroJiaratoTcsi B COOTBETCTBYIOIIUX IMa3axX PsAJIOM BHYTPU OOJBIION CeKUUH (Ha
OJIVH T1a3 MEHbIIIE).

OpHOCNOIHBIE PAaBHOCEKIIMOHHBIE U KOHIIEHTPHUYECKHE OOMOTKU (C
MOJIHBIM YMCJIOM I1a30B HA MOJIIOC U (Da3y) BBHIMOJIHSAIOTCS C YETHBIM M HEYETHBIM
KOJIMYECTBOM CEKIIMI B KaTyIIEYHbIX rpynnax ;i 2p =4, 6,8 u T.1.

Jlis paBHOCEKIIMOHHOW M KOHIICHTPUYECKOW OOMOTKH JJIEKTPUUYECKUE
XapaKTEPUCTUKHU PAaBHOLICHHBI.

Hecmotps Ha TO, 9uTO M 2p = 2, OMHOCIOWHAass OOMOTKa (C ITOJHBIM
YUCJIOM CEKIMH B KATYIIEYHBIX TPYIINax) TEOPETUYECKH BBHIMOJHUMA, HA
MPAKTUKE HE MPUMEHSETCS U3-32 OOJBIIOro IIara, a yKJIaJabIBaeTCs «BPa3BaJIKY»,
IIpY KOTOpOM mar ymeHsmaercs Ha 0,59.

Ecnu B ogHOCTIOMHON OOMOTKE B KaTYIICYHBIX TPyMNHax pa3feiuTh CEKIUU
Ha JIBE YaCTU M CTOPOHBI MX Pa3MECTUTh pAloM B ¢aszax, TO Takas OOMOTKa
HAa3bIBACTCS OJHOCIONHON «Bpa3Bajky». [Ipu «pa3Banmke» mar Mexay CTOPOHAMHU
CEeKIIMI YMEHBIIAETCd Ha YHUCJIO Ma30B, PAaBHBIX YHUCIY CEKIUH «pPa3BaJIKW.
HecMoTps Ha TO, 4TO MIMPUHA MEXKIY CTOPOHAMHU CEKIMN yMEHbIIAeTCsi, 0OMOTKA
CUMTAETCA JUAMETPAIBbHOM, TaK KaK CPEIHUN IIar OCTAETCS PAaBHBIM MOJIOCHOMY
JETIEHUIO.

B onHOCHOMHONW KOHIIEHTPUYECKOH OOMOTKE «Bpa3BaJKy» MPH UYETHOM
YuCIie Ma30B HA MOJII0C U a3y miar Mo naszam onpeAessieTcs no AMaMeTpaabHOMY
mary. JleBble CTOPOHBI CEKIMI «pa3BaJIKW» YKIIaIbIBAIOTCA B nassl 1, 2, 3 U T.1.
[IpaBasi cropoHa OOJNBIIONW CEKIMM TMOMAAaeT B Ia3, PaBHBIA JAHAMETPAILHOMY
(pacueTHOMY) mIary. MeHbIINE CEKIIMH PaCoIaratoTCs psioM BHYTPH.

OpnocmoiftHas 0OOMOTKa ¢ JIpPOOHBIM YHCIOM I1a30B HAa MONIOC U (dazy
O3HAYAET, YTO OJIHU KATYLICYHbIC I'PYIIIbl UMEIOT YUCIIO CEKIMK, PABHOE LIEJIOMY
YUCIly, a Apyrue — Ha OAHy OoJible. BenuunHa 1poOu onpeaenser KOJIu4ecTBO
OONBIIMX KaTYHICYHBIX TPYII, a OCTalbHAas YacTh APOOM N0 IEJNOro vucia
OTpe/IeNIAeT KOJIMYECTBO MAJIBIX KaTyIMIEYHBIX Tpymil (OT OOIIEro KOJIWYecTBa
KaTYIIEYHbIX TPYNI OOMOTKH).

OnnocnoiiHas oOMOTKa ¢ JPOOHBIM YHCIOM T1a30B Ha MOJOC W a3y
COCTOMT M3 PaBHBIX 4YacTed (MEpUOJ0B) OJIMHAKOBOTO YEPEOBAHMS OOJBIIUX U
MaJIbIX KAaTYIIEYHBIX TPYMI, C KOJIMYECTBOM KKJI0W B 3aBUCUMOCTH OT BEJIUYMHBI
apobu. OOmee 4YHCIO TNEpUOAOB YEpeloBaHUS B OOMOTKE OIpenessercs
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KOJIMYECTBOM BCEX KATYIIEYHBIX TPyNn B OOMOTKE, MOJEICHHOE Ha 4YHUCIO
KaTYIIEYHbIX TPYII B OHOM MEPUOJIE YEPEIOBaHUS (3HAMEHATEIID ).

B oanHocnolHbIX 00MOTKAaX C JPOOHBIM YWCJIOM MA30B Ha MOMOC U (asy,
HECMOTPSI Ha TO, YTO KaTyHIEYHbIC TPYNIBI UMEIOT Pa3HOE YMCIO CEKIUH, OHU
CUUTAIOTCS BCE MOJIHBIMH (COCPEAOTOYEHHBIMU B JIOOOBBIX YACTSIX) U MOTYT
BBITIOJIHATHCS PAaBHOCEKIIMOHHBIMU WJIM KOHIIEHTpuueckumu. llpu Hammaun
KaTYIICUYHBIX TPYII C Pa3HBIM YHUCIOM CEKIIUW IMaru ux OymyT pa3udHbI, YTO
YCJIOXKHSIET BBITIOTHEHUE OOMOTKH.

[TpuunHa pacnpeneneHrss OOMOTKH TIO Ma3aM OOBSCHACTCA CISAYIOIIMMHU
oOcrosTenscTBaMU. llepeMeHHBIH TOK, MpoTekas 1o OOMOTKe, CO3/aeT
MarHUTHBIA TIOTOK, KOTOPBIM Oosiee A(pdekTrBEeH NpH CHUHYCOUIATLHON (dopMme
KpuBOil. Tak Kak OJHOBPEMEHHO BO3HUKAIOT HEUYETHHIE TapMOHHKHU (a TIpH
JpOOHOM ( M YE€THBIC), TO MPOUCXOJIUT UCKAXKEHUE OCHOBHOM (IEpBOM) KPHUBOM
MAarHUTHOTO TIOTOKA, YTO BEJET K JOTMOTHUTEILHBIM MTOTEPSIM.

B oxgnocnoiiHoi anamerpanbHOi 00MOTKe Mpu ( = 1 HeYeTHbIE TAPMOHUKH
OKa3bIBAIOT MOJIHOE BPEHOE BIMSIHUE HA OCHOBHYIO KPUBYIO MarHUTHOT'O TIOTOKA,
Tak Kak ko3¢ duineHT pacupenenacHuss oomorku Ky,= 1. 3a cuer pacnpeneneHus
OOMOTKHM C YBEJIMUYEHHEM YHCIa Ma30B Ha MOMOC U (pa3sy yMeHbIIAIOTCS BCe
HEYEeTHble TapMOHUKH. Mx BenuumHa  omnpenensercs  KodpduiueHTom
pacrnpeieneHus 0OMOTKHU

Ke = 0,5:(U-q-sin30°).

I[Ipu (=2-8 Bce HeYeTHbIE TAPMOHUKHU, B TOM 4Yuciae S5-1 u 7-4,
ymenbmatorcss 1o 0,259 — 0,141, a 3-4 — pgo 0,707 — 0,644, Torma kak
OCHOBHOM MarHUTHBIN ITOTOK YMEHbIIIaeTCs He3HauuTeapHo — 10 0,966 — 0,956.
VYBenuueHne uucia Ma30B Ha TOMOC W (a3zy OOBIYHO TMpeaycMaTpuBaeTCs
3aBOJJAMU-U3TOTOBUTENISIMU 32 CUET YBEIMYEHHMS MMAa30B CTATOpPa, a MPU PEMOHTE
AIEKTPOABUTATENS C 3aMEHOM OOMOTKH 3a CUET YMEHBIIICHHS YHWCJa TOJOCOB
cTaTopa, Hanmpumep uMmeer Z = 72, ceueHUe CIUHKU Y HEro MmpeaycMOTPEeHO Ha
2p = 6, HO BbITIOJIHEH Ha 2p =8, = 3.

[Tpu HEoOXxoMMMOCTH, TTEpecUnThIBasi OOMOTKY Ha 2p = 6, moinyuuMm ( =4, a
3HAYUT, YAYYIIEHHYIO KPUBYIO MAarHUTHOTO TIOTOKA.

Uem Oonbllle [IMPUHA HEYETHBIX TapMOHUK, TeM OoJiblliee BpEeIHOE
BJIIMSTHUE OKAa3bIBACTCS HA OCHOBHYIO KPHMBYIO MarHUTHOrO motoka. [lostomy B
MEPBYIO OYEPElb CTPEMSITCS UX YHUUTOXKUTD.

Tpexdazayro 00MOTKY MOKHO BBITIOJIHATH ¢ (ha3HoM 30HO0# B 60 mm B 120
ANEKTPUUECKHUX TPalycOB, HO 0OBIYHO Oepercs mepBasi — 60 rpaaycoB, Tak Kak B
ATOM Cllydae TMoiy4aercss Jaydinuil (Oonbiinii) KodDPUIIMEHT pacpenesieHus
00MOTKH, TO3TOMY TpeOyercs B 1,15 pa3a meHpliee uncio BUTKOB B (haze. Pacxon
IIPOBO/IA MPU 3TOM CHUKAeTcs Ha 15 %.

Tpexdaznas odmotka ¢ 60-rpagycHoi (azHOM 30HON 00JIaJaeT CBONCTBOM,
npu KOTOpOM 3-S5 TapMOHHWKA HE MPOSBISICTCS (YHHYTOXKACTCS) BKIIIOUCHHEM
OOMOTKHM B 3BE3/ly WJIM TPEYTOJbHUK, HO MPEANOUYTCHUE UMEET 3Be3/1a, TaK KaK B
sTOM citydae Hanpspkenue ¢as u 3J]C 3-i TapMOHUKHA UMEIOT MPOTHUBOIOJIOKHBIC
3HAKW W HAIPABIICHBI IPYT APYTY HaBCTPETYy.
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[Ipn BxaroyeHUU OOMOTKM B TpeyronbHUK mst DJC 3-if rapmoHUKH
oOpa3yeTcsi 3aMKHYTasl LIellb, B KOTOPOH LIUPKYIHPYET TOK TPOMNHOW YaCTOTHI, U
OJIC ypaBHOBemmuBaeTcsi (YHUUYTOXKAETCS) MaJICHUEM HAIPSKEHUSI CETH 3a CUET
COINPOTUBJICHUS LIETIH, B PE3YyJbTAaTE YEro M3-3a HarpeBaHus OOMOTKH BO3HUKAIOT
JNONOJIHUTENbHbIE mOoTepH, yMeHbmaercss KIIJ snexkrponsurarens. Hamnuwe
CKOCa TMa30B B CTATOpPE IMO3BOJIIET HE3HAUYUTENbHO YIYUYIIUTh KPHUBYIO
MarHUTHOTO TMOTOKA U YMEHBIIWTh BPEIHOE BIUSHHUE 3YOIIOBBIX TapMOHHUK Ha
KPUBYIO TYCKOBOI'O MOMEHTA.

HecMoTtps Ha Bce mpuHUMaeMbie MEPHBI, TIPU OJTHOCIOWHON 0OMOTKE HEb3s
TOOUTHCS CUHYCOMIATBHOW (OPMBI KPUBOM MArHUTHOTO TOTOKA, a 3HAYMUT, U
YIYUIICHUST TEXHUYECKUX XapaKTEPUCTUK dJEKTpoABUTaTeNss. Takol Tum
OOMOTKHM CYUTAETCS IKOHOMHYECKH OIpaBAaHHBIM 11 HEOOJBIION MOIHOCTH
JBUTATeNIed, Korja 11ejiecoO00pa3HO YMEHBIIUTh TEXHOJIOTMYECKHE 3aTpaThl Ha
M3TOTOBJICHWE OOMOTKH, HE CMOTpPS Ha YBEIWYEHUE DHEPreTUUECKHX IMOTEPh B
MAIIIMHE TIPU €€ IKCILTyaTaluu.

IHopsinok BbINOTHEHUs PA0OThI
1. Ha wumeromeMcs cratope MammHB  Tpex(a3zHOro TMEepeMEeHHOTO TOKa
MOJICUUTATh YUCIIO Ta30B cTaropa — Z; (puc. 5.1).
2. OnpenenuTh (BU3yajbHO) U JJajie€ BBIYUCIUTD 1Al OOMOTKH Y.
3. OmpenenuTh (BHU3yallbHO) YHCJIO Ta30B Ha Tomoc ©  (asy (, HHCIO
KATYHIIEYHBIX TPYIIIL.

4. BBIYMCIIUTE YKMCIIO Map MOJIFOCOB P.

Zl

p=2L

6q

5. BoruncnuTh NOMIOCHOE AETICHUE T U Ma30BBIA yroi d,
Z, 360- p

2 T g
6. Bolueptuth  YOpOLIEHHYIO  Pa3BEPHYTYIO CXeMy  OOMOTKM  JyId
MOCJIEeI0BATEILHOTO U MAPAIITIEIBHOTO COSMHEHHS KaTYIIEYHBIX TPYIIIL.
7. CoOpaTb cxeMy OOMOTKH CTaTOpa:
7.1. KoHTpOJIbHOM JIaMIOM WJIK BOJIBTMETPOM YCTaHOBHUTH IPUHAJIEKHOCTh
BBIBEJICHHBIX - KOHLIOB K OTJEJIbHBIM KATYIIEYHBIM TPYIIIIaM.
7.2. Ilpon3Bectu coeJuHEHNE OT/ACIbHBIX KAaTYIIEYHBIX IPYNI (a3bl, a MOCIETHUX
B 3B€3]ly UJIK TPEYT OJIbHUK.
7.3.Yepe3 perynarop HampspKEHHUsS MOABECTH K OOMOTKE cTaTopa MOHMKEHHOE
Hanpspbkenue (50 B) u yoenuthcsi B paBeHCTBE TOKOB B (pazax (puc.5.2).
8. [IpoBeputh mocpencTBOM MPOOHNUKA HATTMYHE BPAIIAIOIIETOCs TOJIS.
9. BeiBepHyTh OJHY KaTyLIEUHYIO TpyHny B OAHOW W3 (a3 U IpociIequTh 3a
MOKa3aHUsIMU aMIIEpPMETPOB U MOBEACHUEM MTPOOHUKA.

T
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Puc. 2.1 Cxema yknaaku OTHOCIONHON OOMOTKH
Tabnuia 3amonHseTcs Mo 3aJaHUI0 MPErogaBaTes.

Conep:xxanmne or4derta
1. KrnaccuduuupoBaT OOMOTOYHBIE M BBIBOJHBIE IMPOBOJAA IO THUITY
M30JALMH M YKa3aTh UX KJIACC HarpeBOCTOMKOCTH.
2. Pa30uTh IMANEKTPUKU Ha TPYMIbI, YKa3aTh UX KJIACC HArPeBOCTOMKOCTH
1 00J1aCTh TPUMEHEHUS.
3. HauepTtuth cxeMy OJJHOCJIONHON OOMOTKH.

CryneHT, BBINOJHUB JIaHHYKO paboTy, JODKEeH YMETh BBIOpaTh
AJNIEKTPOTEXHUYECKHE  MaTepuanbl  (Ha3BaHME, TEXHUYECKUE JaHHblE W
Ha3HauYeHUE) i1 OOMOTOK 3JIEKTPOABUTATENCH.

KoHTpo/sibHbIE BONIPOCHI

1. KakoBa knaccudukaims 3JIeKTPOTEXHUUECKIX MaTepHaioB?

2. Kak kimaccuuuupyroTcst 31eKTpOU30JIsIIUOHHbIE MaTepuabl?

3. Kakosa knaccudukaiys 0OMOTOYHBIX MPOBOJOB MO TUITY U30JISALIHH?

4. HazoBuTe Hanbosee pacipoCcTpaHEHHbBIE CXeMbl OOMOTOK.

5. Uro Ha3pIBaroT maroM ooMoTku? YTo naeT yKopoueHHbIN 1mar 0OMOTKH?

6. Uto Takoe uncio ma3zoB Ha moiroc U ¢a3y? Ilepedncnure crocoObl ero

OIpEEIICHUS

/.Ha npenjoxeHHOM MperojaBaTeieM CTaTope ONpPEeAeNUuTh YHUCIO

HOJTFOCOB.

IIpumep Tecra

1) I
S: Kakoe ycnoBue He AOMycKaeT NapajljieibHOM paboThl TpaHc(hopMaToOpoB
(aBTOTpanchopmaTopoB)?
-: Kaxxast 0OMOTKa Harpy»keHa TOKOM, paBHbIM MaKCUMaJIbHO JIOMYCTUMOMY TOKY
JUI JaHHOW OOMOTKH.
-: COOTHOIIIEHHE MOIIHOCTEH TpaHchopmatopos 1:3.
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+: Koagdunments Tpanchopmanuu otiandarores Ha 1%.
-: HanpsikeHust KOpOTKOTrO 3aMbIKaHUs OTAMYaroTcs Ha 5%.

2) I
S: Ha kako# cpok BbLAaeTcs HapsAI-I0IMyCK?
-: Ha cpok He 6onee 10 kaneHgapHbIX THEH CO THA Havasga paOboThI.
+: Ha cpok He 6osee 15 kaneHaapHbIX JHEW cO AHS Havaja paboThI.
-: Ha cpok He 6onee 20 kaneHJapHbIX JHEW cO AHS Havasa paloT.
-: Ha Bpemsi, HeoOX0oauMOe sl BBITIOTHEHUS Pa0OTHI.

3) I
S: Kyma manocutcst ynap, 4Toosl cepiie 3apaborano?
+: Ilo rpynune.
-: I1o MeueBUIHOMY OTPOCTKY.
-: Tlo peGpam B obOnacTu cepana.
-: Huxe ximrouuniisl.

4) I
S: Kakyto rpynmy mno 3jiekTpoOe30nacHOCTH B 3JIEKTPOYCTAaHOBKAX HAIMPSKEHUEM
1o 1000 B noimken uMeTh JOMYCKarOMIUn?
-: He mmke Il rpynnel.
+: He mmxe III rpynmel.
- He amxe IV rpynnsl.

-: 'V rpymmy.

5) I
S: B kakoM ciydae MOXKET HE Ha3HadaTbcsd paOOTHHUK, 3aMeIIaroIuid
OTBETCTBEHHOTO 32 JJIEKTPOXO3SMUCTBO?
-: Eciin ycTaHOBJIEHHAs! MOIIHOCTB 3JIEKTPOYCTAaHOBOK HE IPEBbIIAET 5 KBA.
+: Eciiu ycTaHOBJIEHHAs! MOIIHOCTD 3JIEKTPOYCTAaHOBOK He npeBbimmaer 10 kBA.
- PaOoTHMK, 3aMelaronMii OTBETCTBEHHOIO 3a JJIEKTPOXO3SICTBO, JOJDKEH
00s13aTeNbHO Ha3HAYaThCsl B JIIOOOM CiIydae.

6) I
S: Kakumu cpenctBaMyu WHIMBUIYAJIBHOM 3alllUTHl HYXKHO I10Jb30BAaThCS MPHU
MIPOBEPKE yKa3aTeleM HapsLKEHHs! OTCYTCTBUS Hanpsbkenus 1o 1000 B?
-: 3onupyromen noacTaBKom.
-: JIMDIIEKTpHUYECKUM KOBPOM.
-: JIMDIIEKTpUYECKUMU TIEPUYATKAMH.
+: CpencrBaMu WMHIMBHIYAJbHOM 3alIUThl JIOIYCKAETCS HE IOJIb30BAThCS, T.K.
JNOCTAaTOYHO HAIMYMS W30JUPYIOLIMX YacTEN y yKa3aTels.

7) I
S: KoMy MoxeT OBbITh MNpPEJOCTaBIECHO MPaBO BBIJAYM HAPSAOB-IOMNYCKOB H
pacnopsiKEHUN B 3JIEKTPOYCTaHOBKaxX HampsikeHueM Boiiie 1000 B?
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-: PaboTHUKY U3 ymnclia aAMUHUCTPATUBHO-TEXHUYECKOT 0 NEPCOHAa, UMEIOIIEMY
rpynny 1o 3yekTpode3zonacHocty He Huxke I11.
-: PaboTHUKY U3 4yuclia aAMUHUCTPATUBHO-TEXHUYECKOTO MEPCOHANA, UMEIOIIEMY
Ipymiy Mo 31eKTpode3onacHocTy He Huxke [V.
+: PaboTHUKY M3 YUClIa aAIMUHUCTPATUBHO-TEXHUYECKOTO TIEPCOHATIA, UMEIOIIEMY
IPYIILY MO 3JIEKTPOOE30NacCHOCTH HE HUXKE V.

8) I
S: Tlo ckombKO HaNaBIWBAHWK HAa TPYAHMHY HEOOXOJUMO BBHITIOIHATH
criacaTesto,eclii OH OJIMH TPOBOJUT KOMIUIEKC PEaHMMAIlMOHHBIX MEpPONpPUSITUN
(MCKYCCTBEHHOE JIbIXaHUE U HETPSAMOM Maccax cep/ia)
-: 2 HaJaBIUBaHUA
-: 5 HajgaBIMBaHUM
-: 10 HapaBIMBaHUH
+: 15 HagaBnuBaHum

9) I
S: Ilpu kakoM HampsKEHUU HE PEKOMEHJIYETCSl UCIOJIb30BaTh 3JIEKTPOBUTATEIN
JU1s1 00€CTICUeHUS UX JOJTOBEYHOCTH?
-: [Ipu Hanpsbxkenun B nipeaenax 100-105 % oT HOMHUHAIBHOTO 3HAYEHMUSI.
-: IIpu Hanpspkenuu Boite 110 % oT HOMMHAILHOTO 3HAYEHUS.
+: IIpu Hanpspxkenuu Boite 110 u Hiwke 90 % oT HOMUHAIBLHOTO 3HAYCHMUS.

10) I:
S: B kakoil 1BeT JODKHA OBITh OKpalleHa HyJeBas pabodas IIHHA TpU
NEePEMEHHOM Tpex(azHoM TOKe?
-: UepHBbI.
-: benpIn.
+: T'omy0oii.

11) l:
S: Kakum o0pazoM cleayeT pacmoJsiaraTbCsli IMpU MPOU3BOJCTBE PadOT OKOJIO
HEOTPaXKJICHHBIX TOKOBEIYIIUX YaCTEH 3JIEKTPOYCTaHOBKHU?
+: Takum oOpa3zoM, 4TOOBI AT YACTU HAXOIUJIMCh TOJBKO CIIEPEa OT pabOTHHUKA.
-: Takum 06pa3om, 4TOOBI ATH YACTH HE HAXOIUINCH C3a1 OT PaOOTHHUKA.
-: Takum 00Opa3om, 4TOOBI ATH YaCTH HE HAXOAWIUCH C ABYX OOKOBBIX CTOPOH OT
paOoTHHKA.
-: Takum oOpa3zoM, 4TOOBI 3TH YACTU HE HAXOAWINChH C3aJH WIHA C IBYX OOKOBBIX
CTOPOH OT PaOOTHHKA.

12) I:
S: IlpousBomutcs 71U JAOMYCK Opuragsl K paboTe Mpou3BOAUTENIEM padboT
(HaOmroJar0IMM ) TIOCIIE TIEpephIBa B paboTe Ha MPOTSKEHUU Pabovero JaHs?
+: IlpousBoauTcs 6e3 opopmieHus B HapsE.
-: [IpousBoauTcs ¢ opopmieHuEM B Hapsie.
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-: He IMPOU3BOOUTCH.

13) l:
S: I'ne 1oKHBI HAXOAUTHCS KIIFOYU OT AJIEKTPOYCTaHOBOK ?
-: Kitoun HaxonsaTcst y onepaTUBHOIO MEpCOoHala, KOTOPBIM BEACT Y4ET BbIAAuU
KJIFOUEH.
- Kiroun HaxonmsTcss y aJIMHHUCTPATUBHO-TEXHUUYECKOTO MEPCOHANA, KOTOPHIM
BEJICT YY€T BhIIaUU KITHOUEH.
+: Kilrounm HaxonsTCs Ha y4yeTe y OINEpaTUBHOTO MEPCOHANA WM Ha YYeTe Y
aIMUHUCTPATUBHO-TEXHUYECKOTO nepcoHana B ciydae, eclin B
3JICKTPOYCTAHOBKAX HE UMEETCSI MECTHOT'O ONEPAaTUBHOIO MEPCOHAIA.

14) I:
S: Kakyto rpymmy 1o 37eKTpo0e30macHOCTH JOIKEH UMETh MPOU3BOAUTEINH PadoT,
BBITIOJIHSIEMBIX 110 HAPSY B AJIEKTPOYCTAHOBKAX?
+: B anekrpoycranoBkax HampsikeHueMm Bbiie 1000 B - He Huxe IV rpynmel, a
HanpsbkeHnreM 10 1000 B - ve nuke I rpynmsr.
-: B anextpoycranoBkax HampspkeHueM Boime 1000 B - He Huke V rpynmsl, a
HanpspkeHuem 10 1000 B - ve ke IV rpynmsl.
-: He Huke IV rpynibl, He3aBUCUMO OT HAIPSKEHUS 3JIEKTPOYCTAHOBOK.
-: He Hmke 11 rpymnmel, HE3aBUCUMO OT HaINPSKEHUSI DJIEKTPOYCTAHOBOK.

15) I:
S: Kakyro rpymnmy mo 35ekTpo0e30nacHOCTH JODKEH MMETh OTBETCTBEHHBIM 3a
AIEKTPOXO3SMCTBO B JIEKTPOYCTAHOBKAX HaNpsKeHneM Boime 1 kB?
-: [II rpynmy.
-: IV rpymmy.
-: He amxe IV rpynmnsi.
+: V rpynny.

16) I:
S: B kakom citydae nmpoBOJIUTCS BHEOUEPEIHAS MPOBEPKA 3HAHUN paOOTHUKOB?
-: [10 3aKIFOUEHUIO KOMUCCHIM, PACCIIEIOBABIINX HECUYACTHBIE CIIyYau C JIFOJbMU.
-: Ilpu noBbillIeHUU 3HaHUK Ha 00Jiee BEICOKYIO TPYIITY 10 AJIEKTPOOE30MacCHOCTH.
-: [Ipu mpoBepKe 3HAHUM MTOCIE TOIYYECHUS HEYTOBIETBOPUTEIbHON OIIEHKHU.
+: Bo BCexX BBIIENIEPEUUCIEHHBIX CIydasx.

17) I:
S: CKOIBKO 3K3EMILIAPOB HApSAAa-q0MyCKa HYKHO BbITUCATh?
-: Hapsin BeIMUCBHIBAETCA B IBYX SK3EMILISIPAX.
-: Hapsin BeIMUCHIBAETCS B TPEX IK3EMILISIPAX.
-: Haps BBIMMCHIBAETCS B UETHIPEX DK3EMILISIPax.
+: Hapsig BeIUChIBaeTCS B IBYX AK3EMIUISIpax, a MpH Mepeaayde ero mno tenedony,
paauo - B TpeX dK3EMILIsIpax.
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18) I:
S: B KkakoW 103¢ IIOCTPAJaBIIETO MOXKHO HAHOCHTh YyAap IO TpyauHe?
(peaHUMAaITMOHHBIE MEPOTIPUSITHS )
-: ToNBKO KOTr1a MOCTPANABIINH JICKUT HA CITMHE
-: [locTpanaBiinii B OJIOXKEHUM «JIeKa» Ha OOKY.
+: [locTpagaBIInid B MOJIOKEHUH «CUIISD WITH «JIEHKA.
-: B 11000M 1m0JI0’KEHUH MOCTPaIaBILIETO.

19) I:
S: Kakyio rpynmy 1o 3JeKTpoOe30MacHOCTH JIOJDKEH MMETh OTBETCTBEHHBIN 3a
AJIEKTPOXO3SIMCTBO B 3JIEKTPOYCTaHOBKaAx A0 1 kB?
-: III rpyny.
+: IV rpynmy.
-: 'V rpynny.

20) I:
S: KakoBbI CpOKM OY€pEAHON MPOBEPKHU 3HAHUM 3JIEKTPOTEXHUYECKOIO IEPCOHAIIA,
00CITyKUBAIOIIET0 IEUCTBYIOIIME 3JIEKTPOYCTAaHOBKH ?
+: 1 pa3 B rog.
-: 1 pa3 B 2 roxa.
-: 1 pa3 B 3 roxa.

21) I:
S: B KakoM IIOJIOKCHUH MoCTpaaaBmicro MOXHO IIPOBOJAHUTL KOMIIICKC
pEaHMMAaIMOHHBIX MEPONPUATHIA?
-: B monoxenun «CUOSA» U «JIEKaA»
-: B mo6om monoskeHnu mocTpaaaBIiero.
+: B nooxeHuu «iexxa Ha CIIMHE» Ha POBHOW JKECTKOU ITOBEPXHOCTH.
-: B nonoxxenuu MoCTpaJgaBIICI O HA )KUBOTC.

Crpykrypa pedepara:

1) TUTYNBHBIH JTUCT;

2) maH paboThI ¢ yKa3aHUEM CTPAHUI] KaKIO0TO BOIIPOCA, MOIBOIIPOca (IIYHKTA);

3) BBeICHHE;

4) TEKCTOBOE W3JIOKEHHE MaTepuaia, pa30ouToe Ha BOMPOCH M TOABOIPOCHI
(MyHKTBI, TOJOYHKTBI) C HEOOXOAMMBIMU CChUIKAMHM Ha HMCTOYHHUKH,
UCIOJIb30BaHHBIE aBTOPOM;

5) 3akiroueHue;

6) CITUCOK MCIIONB30BaHHOM JTUTEPATYPHI;

7) IPUIIOKEHMSI, KOTOPBIE COCTOSAT W3 TaOJUI], Tuarpamm, rpaukoB, PHCYHKOB,
cxeM (HeoOs3arenbHas dacTh pedepara). IlpuiiokeHus pacroiaratorcs
MIOCJIE0BATENBHO, COTJIACHO 3ar0JI0BKaM, OTPAXKAKOLIUM UX COAEP/KaHHUE.

Tembl pedpepaToB
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¥Y30: npuHnun ero padoThl

Cpencta 31eKTpo0€30MacHOCTH

JelicTBUE 3NEKTPUUYECKOI0 TOKA HA OPraHU3M YEJIOBEKa

3alUTHOE 3aHYJIEHUE

Onnodaznbie 3aMbikaHus Ha 3emiIto B ceTsx 0,4 kB

3alIUTHBINA KOHTYP 3a3€MJICHHS

Krnaccudukaims noMenennii o KaTeropusiM 3JIeKTpoOe30MacHOCTH
Oxka3zaHue nepBoil MEAUIIMHCKON MTOMOIIM MOCTPAJABIIUM OT 3J1. yAapa
N3mepenre compoTUBIICHUS U30JISIIUN JIEKTPOOOOPYTIOBAHUS

10 Hapsin-nomyck Ha mpou3BOJCTBO pabOT B ACHCTBYIOIINUX AJIEKTPOYCTaHOBKAX

CoNoaRWNE

IIpumepsl 3a1aHUI MPAKTUYECKUX PAdOT
3ATAYA Ne 1

[Ipoussectn pacuér 3aHyJICHUS Kopmyca ACUHXPOHHOT' O
AJIEKTPOJBUTATENS], YCTAHOBICEHHOIO B IIPOM3BOACTBEHHOM IIOMEIIECHUH, H
clenarb  3aKilO4eHHEe 00  2JIEKTPOOE30MacHOCTH  €ro  OOCIyKHMBAaHUA.
DneKkTpuyeckoe  MUTaHue  OT  TpaHcop-  MATOPHOM  MOACTaHIUU
OCYILECTBJISIETCSl TOCJIE0BATEIbHO BKIIOUYEHHBIMU BO3/AYIL- HOW M KaOeIbHOM
JVHUSMMU.

Onpenenuts HEOOXOAUMBIE I YCTPOMCTBA 3aHYJICHUS B DJIEKTPUUECKOU
yc- TaHoBke g0 1000 B HopMupyemble BETMYHHBI  COMPOTHBICHUMN
3a3€MJISFOIIETO YCT-
poiictea TII Ry, # TNOBTOPHBIX 3a3eMIISIIONIMX  YCTPOMCTB, TMOJHOE
COIIPOTUBJICHHE METIN «(pa3za-HyJIb» C Y4ETOM HMHIYKTHBHBIX CONPOTHUBIICHUMN
OPOBOJOB M COINPOTUB- JIGHHUSA TOHU3UTEIBHOIO TpaHcopmaropa, TOK
0HO(A3HOTO KOPOTKOTO 3aMbIKAaHHWS, MPOBECTH BBHIOOP 3alIUTHOTO armapara
(mpenoxXpaHUTeNsl UM aBTOMAaTUYECKOrO BbI- KIIFOUATENSl C AJIEKTPOMATrHUTHBIM
pacuenuTenem), NpoAOHKUTEIHLHOCTh €ro cpada- ThIBaHUSI.

OnpenenuTes napaMmeTpbl 3JEKTPOOE30MaCHOCTH IEPCOHANA, PAaCCUUTaB
MAaK- CUMAJIbHOE HAIIPSHKEHHE HA KOPITYCE JJIEKTPOJBUIATENSI OTHOCUTEIBHO
3eMJIM B CIIy- 4ae Ipo0osi U30JSLUU Ha KOPILYC, IPOBECTH CPAaBHEHHUE 3HAUEHUN
HaIpsDKEHWM  IIpU- KOCHOBEHHSIT W IPOAOJDKUTEIBHOCTH  OTKIIHOYEHUS
ABapUMHOI0 PEXUMA C MPEAEIBHO AOIYCTUMBIMH YPOBHSIMH, HOPMHPYEMBIMU
I'OCT.

Hcxonnble naHHBIE OPUHATH B COOTBETCTBHM C BapuWaHTOM, HOMEpP
KOTOPOT'O COBMAAET C MOCIEAHEH U(POIl MO CIUCKY KypHaa.

Bapuanrtsl

HcxoaHble JaHHBIE
1 2 3 4 5 6 7 8 9 0

MOHLHOCT]) ITOHU3UTCIBHOI'O
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tpanchopmaropa TII, kBA 100 160 250 400 630 250 400 630 1000 | 1600
Pox rpynTa [ecok| Cyrmu- | Cynecs [Canoasi 'pauii| Topd |Ilecok |Cyrnu-| ['muna | YepHo-
HOK 3eMIIA HOK 3EéM
Jmara BJI, m 500 450 400 350 300 250 200 250 300 400
Ceuenue nposoja BJI, MM 50 70 95 70 50 35 25 16 25 35
Jmara KJT, m 100 130 120 110 20 30 40 50 60 70
Ceuenne xun KJI, mm® 10 16 25 25 35 35 25 16 25 16
MOIHOCTh  3JEKTPOABUTA-
Tens, KBA 5 10 15 15 20 20 15 10 10 15
CpemHee pacCTOSTHUE MEXITY
npoBoaamu BJI, M 0,5 1,0 15 2,0 0,5 1,0 1,5 2,0 0,5 1,0

Vkazanus K peuleruro 3a0ayu

1. CocTaBuUTh CXeMY TUTAHUS AIEKTPOIBUTATEIIS.

2. YdecTh, 4TO yCIIOBUS ITyCKa JBUTATEINS - JIETKUE, TOHU3UTEIIbHBIN
TpaHchop- MaTop BeINOAHEH HA Hanpsbkenue 6/0,4 kB u umeeT cxemy
COE€IMHEHUS OOMOTOK:

— «3Be€371a - 3Be3/7a» - 111 BapHaHToB 1 - 5;

— «TPEYTOJBHHUK - 3B€3]1a - ISl BapuaHTOB 6 - 0.
BJI BeinonHeHa amtOMUHUEBBIME TTpoBoiaMu, a KJI - anmoMuHueBbIMuU
KUJIAMHU.

. YCTaHOBUTH HOpMHpYEMbIE 3HaueHus: conpotusieHuid 3Y Ry u Ry ¢
Y4E€TOMYIETbHOI O CONPOTUBIIEHUS TPYHTA;

4. PaccunTaTh 3JEKTPUUYECKOE COMPOTHUBIIEHUE YYACTKOB MPOBOJOB IMETIIH
«pa- 3a-HyaB» C YYETOM PEAKTUBHOW COCTABJISIIOUIEH  3JIEKTPUYECKHUX
COIIPOTUBJICHUI CX€- MBI 3aMEIIICHUSI.

5. Onpenenuth TOK KOPOTKOTO 3aMBbIKaHUS B TeTie «(haza-HyJb»,
NpUHUMas TpaHCHOPMATOPHYIO TIOACTAHIIMIO HCTOYHMKOM  OECKOHEUHOM
MOIIHOCTH, T.€. JO- IMYyCKas, YTO MHTAIOLIee HaINpsLKEHWE INPU KOPOTKOM
3aMbIKaHUU U3MEHUTCS HECYIIe-

CTBEHHO.

6. BoiOpats  oTkmouaromue — anmapathl  (MPEIOXPAHUTENH WU
ABTOMATHUYECKUE BBIKIIOYATEIM C TEIJIOBBIM WU AJEKTPOMATHUTHBIM
paclenuTeIsIMK) Ha DJICKTpHYe-

CKOM ILIUTE Ao Ui NUuTanus DY Aemno.
BpIOpaTh B KauecTBE 3alMTHOIO anmapara
- TpeIOXpaHUTENb - Ui BApUaHTOB 1 - 5;
- QBTOMATUYECKUH BBIKIIOYATENb C AIEKTPOMArHUTHBIM PACEIUTEIeM - TS
Ba- puaHToB 6 - 0.
7. Paccuntarh MakCUMagbHOE HANPSHKEHUE HA KOPITYCE DIJIEKTPOIBUTATENS
oT-
HOCHUTEIIBHO 3€MJIM B CiTy4ae npo0osi U30JSLHUH Ha KOPITYC Mo ¢hopmyse
Z, = ZHydl Ll + ZHy02 L2 +.. T ZHydn Ln '
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TI€ Z,y9 n - TOIHOE YIEIBLHOE CONMPOTHBJIEHUE N- O y4acTKa HyJIEBOro NPOBOJa
oT TpaHc(opmaTopa 10 TOYKH KOPOTKOT'O 3aMbIKaHUS

rae I,yon 4 X,y0n - AKTHBHOE U MHAYKTHBHOE yAEIBHOE CONPOTUBIEHHE N-T0
ydacTKa HyJIEBOTO MPOBO/Ia OT TpaHcpopMaropa 10 Touku K3.
8. CnenaTh BBIBOABI O BEIOpAHHOM OOOPYIOBAHUH U AJIEKTPOOE30IMacCHOCTH
00CITy)KUBaHUS ACHHXPOHHOTO SJIEKTPOJIBUTATEJIS.

3AJIAYA Ne 2
Ha BJI nanpsbxkennem U obopBasicss OMH U3 MPOBOJIOB U YYaCTOK ITOTO
npo- Boga jumHHoH | = 10 M yman Ha 3emumo (puc. 5). YCTaHOBUTH OMAaCHOCTh

MOPAaXEHUSI YEJIOBEKA JIIEKTPUYECKHMM TOKOM (ONpENEeNUB TOK 4YEepe3 TeNo
YeJioBeKa), MAYLIEro IONepeK IMpoBOAA IpH MONAJAaHMM B 30HY LIaroBOro
HaNpsHKEHUS] Ha PacCTOSHUU OT MECTa 3aMblKaHMs B 3eMito X = 1 M. Bennuuny
Ry NpUHATH paBHOW B 3aBUCUMOCTH OT YPOBHS HalpsKEHMs 1Iara no KpuBOW B
MIPUIOKEHUH 4.

[IpuHATH, 4YTO JIMHA JUHUM 3JIeKTpoceTH L, coctouT u3 ywacTtka
BO3AYIIHON JUHUU Lz U kabGenbHON Ly, TUN TpyHTa W JuUaMeTp IMpOBOAa B
COOTBETCTBUU C UCXOJHBIMM JaHHBIMHU. JmuHYy mara npusars a = 0,8 M.

HcxonHbie naHHBIE MPUHATH B COOTBETCTBUU C BApPUAHTOM, HOMED
KOTOPOT'0 COBMAAAET C MOCIeAHEN NU(POI MO CIUCKY KypHAaa.

Hcxoanbie Bapuantsl

JAHHbIE 1 2 3 4 5 6 7 8 9 0
Hanpsoxenue U, kB 6 10 35 6 10 35 6 10 35 6
Jmuna yyactka Bo34{ 10 16 25 40 63 25 40 15 10 50
JylHOW JinHuM Lg, kM
Jnmuaa ygyactka ka{ 0,5 1 2 0,8 1 3 5 0,5 0,2 2
OenpHOM TuHNHN Lg, KM
Pox rpynTa Iecox | Cyrmu- | Cynech |CanoBasi| I'paBuit | Topd | Ilecox | Cyrmu- | I'muna | Yepno-

HOK 3eMJIA HOK 3EM
Huamerp nposoga BJI,
MM 20 40 40 35 30 25 20 25 15 20
AN
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Puc. 5. CXCMa, MoACHAIOIIAA IMOoIIagaHuEC YCJIIOBCKA IO IIaroBOC HAIIPSKCHUC

Vxaszanus k peuwtenuio
3a0ayu

1. TlokazaTe rpaduuecku OMaCHOCTb MOPAKEHUS YEJIOBEKa C yKa3aHUEM
BCEX 3a/IaHHBIX TTAPAMETPOB.

2. OnpenenuTs:

- BEJIMYMHY TOKA 3aMBIKaHUS B 3€MJTIO TIO TIPUOJIMKEHHOUN PopmyIe

IIpumepbl KOHTPOJIBHOI PadoTHI
3AJJAYA Ne 1

Ouenuts BpenHoe BiugHue JIOII BbICOKOTO WM  CBEPXBBICOKOTO
HaIpsOKEHUST Ha OKpyKarollyro cpeny u denmoBeka. JIDII mpoxomut BOMM3M
JKEIIE3HOM JOpOTH, IepeceKas ee B OT/ACIbHBIX MecTax (puc. 7). Ilepconan /1 u
HacenieHue, HaxoauBirecs: BOau3u JIDII, noasepraercss BpeiHOMY BO3EHCTBHUIO
HaNPSHKCHHOCTH dJIeKTpudeckoro mois (D11).

Ucxonuble naHHBIE TPUHSATH B COOTBETCTBUU C BapUaHTOM, HOMEpP
KOTOPOT'O COBIAJIAET C mocheaHel MUu(poi Mo CUCKY KypHaia.

Hcxognbie Bapuasr

JAaHHBIE 0‘1‘2 3‘4‘5‘6 7‘8‘9
Hanpsbkenne — nmHei- 330 500 750
Hoe, KB
Hanpsoxenue dasosoe,
H 190 289 434
Paccrosnue MEXITY

8,5 9,0 9,5 12 12,5 13 13,5 17 17,5 18
ocsimu a3 JI, m

Panuyc nmpoBoza ro, MM 7,6 9,4 10,8 9,4 10,8 12 12 10,8 10,8 12

KonuuectBo npoBogoB
B ¢aze N, wrT.

Panuyc pacmenieHnoin

(bassi T, M 0,2 0,2 0,2 025 | 025 | 025 | 0,25 0,3 0,3 0,3
Py

BricoTa nonsecku mpo-

N 19 19,5 20 20,5 21 215 22 22,5 23 23,5
BOJIa MOJ] OTIOPOA, M

l'abaput nuHUM B ce-

6,5 7 7,5 75 8,0 8,5 9 9 9,5 10
pearHe IpoeTa, M

Vkazanus k pewenuio
3a0a4u
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1.J{ns Tpexda3zHOil JNHHUM CBEPXBBICOKOI'O HANPSIKEHUS PACCUUTAThH
HanpsbkeH- HocTh OlI B mmockoctu, nepreHaukyisipaon JIOII, Ha pasnmnuHoM
paccTosiHUM OT ee ocH (0T cpeHer (pa3bl) MO OMOPON U B CEPEMHE MPOJIETa Ha
ypoBHe roJioBsI 4eno- Beka (h = 1,8 m) Oe3 yuera BimsiHus HanpsikeHHocT KC.

2. IlocTpouTh KpUBBIE 3aBUCUMOCTU HampsikeHHOCTH Ol oT ynmaieHus ot
ocu JIDII mo pe3ynbraram pacuera B myHKTe 1.

3. [lpunHaB 3a JOMycTHUMOE 3HAYEHHE B MPOM3BOJICTBEHHBIX YCIIOBHIX
Hanps- xeHHoctu DIl E = 5 kB/M, onpeaenuTs 6€30macHyi0 30HY JJIATEIHLHOTO
HAXO0XKJACHUS
nepconaia Boau3u JIDI1 u Bo3aMoxkHOe BpeMs peObIBaHuS.

4. ITpuHsB 3a JONYCTUMOE 3HAYEHUE B HENPOM3BOACTBEHHBIX YCIIOBHUSAX
Hanps- xeHHoctu DIl E = 1 kB/M, onpeaenuTs 6€300aCHYIO 30HY AJIUTEILHOTO
HaXO0XKIACHUS
HaceneHus: BOmm3u JIDII u cpaBHUTH ee ¢ OXpaHHOM (CaHUTAPHO-3aLTUTHON)
3oHOM U1t JIDII 3a1aHHOr O HANPSHKEHUS.

5. lpemyioxUTh MEpONpUATHS IO 3alllUTE€ YEJOBEKa OT BPEIHOrO
Bo3aeiicTBuss DIl kak B MPOMU3BOJACTBEHHBIX, TAK M B HEIPOU3BOJCTBEHHBIX
YCIIOBUSX.

Jlureparypa: 4, 8-10, 13, 21, 23, 25, 26, 37, 38.

3AZIAUA
Ne 2

KonTtakTHass ceTb TepeMEeHHOro Toka HampshkeHuem 27,5 kB
ANEKTPU(PUIUPO- BAaHHBIX JKEJIE3HBIX JOPOr CO3AA€T B  OKPYXaloLIEeM
npoctpancTBe DI, KoTOpoe oka- 3bIBAaCT BPEIHOE BIMSIHHUE HA MEPCOHAN K/J U
HaceneHnue. Onpenenuts ypoBeHb OII BONM3M ydacTka /I B 3aBUCMMOCTHU OT
pacCTOSIHUIA B CTOPOHY OT OCH MYTH W 1O JuinHe mpoiera (puc. 8). [IpuHATS,
YTO KOHTaKTHBIA MPOBOJ HE MMEET CTpEIy MpPOBE- Ca, a BIMSIHHE OKA3bIBAET U
KOHTAKTHBIN ITPOBO, U HECYIIIUH TPOC.

Puc. 8. Cxema pazmerieHust SKBUBAJICHTHOTO IPOBOJa U pactpocTpanenus J11
KC
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Hcxonuble naHHbIE MPUHATH B COOTBETCTBUM C BapUaHTOM, HOMEDP
KOTOPOT'O COBIAJIAET C mocheaHel nudpoi mo CucKy KypHaia.

Bonpocs! k 3auety
1. Tlepeuucnure  OpraHu3allMOHHBIE  MEPOINPHUATHUS,  OOECIEUYHBAIOIINE
0€30MacHOCTh Pa0OT B AJIEKTPOYCTAHOBKAX.
2. U3noxxute OCHOBHBIE TMpaBWiia MPOTUBOMOXKAPHOU OE30MaCHOCTH B
3JICKTPOYCTAHOBKAX.
[TpuBenuTe TpeOOBaHUS K 3HAKaM O€30MMaCHOCTH.
O6mwsacaute npunIun aericteus Y30. Kakue Buasl Y30 Bl 3Haere?
Uro Takoe 31eKTpood TanibMus?

o 9w

Nznoxkure mnpaBuia MOAKIIOYEHHS SJIEKTPOUHCTPYMEHTA K MHUTAIONICH

CETH.

7. Uznoxwute KiIacCU(MUKAIUIO DICKTPOTEXHUUYECKUX H3IAEIHA IO CIOCO0Y
3aIUTHI YEJIOBEKA OT MOPAKEHUSI DTEKTPUIECKUM TOKOM.

8. Kak ocymectBisercs BbIOOp Kiacca 3allUThl JJIEKTPOMHCTPYMEHTA B
3aBHCHMOCTH OT yCJIOBHH paboT?

9. IIpu nanpsoxkenun U=80 B B oTpeske nmpoBoga [THCB-1x1.2 pnuuoit 28
MeTpoB M comporuBieHueM 3.7 OM Tok coctaBmsier 15 A. Kaxkoit
JOJKHA OBITH JJIMHA MPOBOJIA, YTOOBI TOK B HEM OCTAJICS MPEKHUM TMpU
HanpsbkeHuu 36 B?

10.Ilepeuncnaute, 4dYTO JOMHKEH 3HATh  JJIGKTPUK, HMEIOMHUN  3-10
KBaM(pUKAIIMOHH YO TpymiTy (00beM HeOOXOIMMBIX 3HAHHIH).

11.Jlo kakoro 3HA4Y€HUS JOJHDKHO YHAcTh CONPOTUBICHUE H3OJSALHU
yumuauTenss 220 B, uro0ber  ogHOodaznoe Y30 mHa 30 MA
rapaHTUPOBAHO OTKIIIOUMIIO JIMHUIO?

12.C xaxoit nenpio mpumeHsoT Y30? B kakux 4acTax 3JEKTPOYCTaHOBOK
npuMenerue Y30 o0s3aTenbHO?

13.Onpenenute, Kakas MOIIHOCTh BBIJCNACTCS B aKTUBHOM CHMMETPHUYHOU
Tpexda3Hol Harpyske MpH JHMHEHHOM HamnpsbkeHuu 42 B u nuHEiHOM
Toke 24A.

14.Tlepeuncnaute, 4YTO O00sA3aTENBHO JOJKHO OBITh yKa3aHO B HapsJe
(pactiopsbkeHHH) Ha BBINOJHEHHE pPabOT 3JIEKTPOMHCTPYMEHTOM. KTo
MMEET MPaBO BBIAATH TAKOH Haps (pacropsikeHue)?

15.M3noxkute mpaBuiia MOJIB30BAHHS W TPEOOBaHUS K MPENyIpPeaUTEIHHBIM
TUTaKaTaM.

16. Beruucnure, kakoil TOK TOTpeOsstoT jammnbel MomrHocTeio 100 BT mpwm
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HanpspkeHusx cetu 36 m 220 B. Kakas MOIIHOCTh BBIICTUTCS Ha
Kaxgon Jamme, ecan 2 gamnel 220 B 100 Bt BKIIOYMTH
nocneaoBaTenbHO B ceTh 220 B? Hapucyiite cxemy.

17.W3noxute mnpaBuiia TMOJIb30BaHUS W TpeOOBaHUA K JAUDIIEKTPUUYECKUM
KOBpPHKaM.

18.U3znoxkute mnpaBuiia TOJIL30BaHUS W TPeOOBAaHUA K JAUDIICKTPUUYECKUM
nepyaTkam.

19.M3noxxkute mnpaBuia TMOJIb30BaHUS W TpeOOBaHHA K CUTHAIM3ATOpam
HaTpsHKEHUS.

20.UznoxkuTe mpaBwiia TOJH30BAHUS U TPEOOBAHMS K JUAJICKTPUUECKUM
CTpeMsIHKaM U JIECTHHULIAM.

21.Kakue HeOJIaronpusTHbIE IOCIEACTBUS MOTYT HACTYHNUTh BCIEICTBUE
HOPAXKCHHS JICKTPUYECKUM TOKOM (OCHOBHBIE)?

22.I1lepeunicnute (HakTOpHI, OMPEACITAIONINE HCXOJA TOPAKEHHs YeloBeKa
AIEKTPUYECKUM TOKOM.

23.Ilepeuricnute Mephl MEPBOK MOMOIIM MOCTPAJABIIEMY OT AJIEKTPUUYECKOTO
TOKA.

24 Tlepeuncnure (akTopsI COCTOSIHUS 4eJI0BeKa, CYIIIECTBEHHO
YBETMYMBAIONINE BEPOATHOCTh CMEPTEIHHOTO TIOPAKEHHUS 4YeJIOBeKa
AIEKTPUUYECKUM TOKOM, IPUBEIUTE IPUMEPHI.

25. Kak uMeHHO cienyer aenarbh UHCKYCCTBEHHOE JbIXaHue?

26.Ilepeunicnute TyTH TPOTEKAHUS TOKAa 4dYepe3 TeJIO YeJoBeKa U
OXapaKTepu3yiiTe =~ UX 1O  CTENEHH  ONAaCHOCTU  TOpa)KeHUs
AIEKTPUIECKUM TOKOM.

27.Kakx uMEHHO clieflyeT JieJaTh HeMpsIMON Maccax cepara?

28.Ut0 Takoe maroBoe HampsDKEHUE, B YEM €ro OMacHOCTh, KaKOBBI MEPBI
3aIUTHI?

29.Kakve MMEHHO, KaKk W B KAaKUX CIy4asX BBIBEIIMBAIOTCS TUTAKATBI JIJIS
oOecrieueHus 6€30MacCHOCTH PadOT Ha TOKOBEIYIIUX YaCTIX?

30.B kakux ciiygasXx MOXKHO INMPHU3HATH MOCTPAJABIIETO OT JJICKTPHUCCKOTO
TOKa MEPTBBIM U HE OKa3bIBATh TTOMOIIIH?

31. B 4yeM pa3nmuuue OCHOBHBIX H JIONMOJHHUTEIBHBIX CPEIACTB
3aIATHI?
32.Kakoe HamnpsoKeHHE MOXKHO TMPU3HATh TIOJHOCTBIO O€30IMacHBIM IS

nepcoHana u pabotaTth 0€3 CHATHS HANPSDKEHUS, HE TMPUMEHSS
CpeJICTBA 3AIIUTHI?

33.Kak cnmeayer aelcTBOBaTh B OTHOIICHUM JJICKTPONPHUOOPOB B ClIydae
noxkapa? Kak HYXHO TYIIMTh MMOXap B TOM CiIy4ae, €CId HampsHDKCHHE
HE CHSTO WJIU CHITO HE MOJTHOCTHIO?
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34.
35.
36.
317.
38.
39.
40.
41.
42.
43.

44,

45,
46.

47.

48.
49,
50.
ol.

92,

93.
o4.

95.
56.
o7.

58.
59.
60.

TpeboBaHUs K UCCKYCTBEHHBIM 3a3E€MJIIUTEIISIM.

TpeboBaHus K €CTECTBEHHBIM 3a3€MIIUTEIISIM.

TpeOoBaHus K 3a3€MJIICHUIO MOJIHHE3AILIUTHL.

Kak BpIOupaeTcst ceueHus: IpOBOJAHUKOB B 3/1aHUSAX U COOPYKEHUSX.
Kareropum MoaHME3anmUThl 30aHUA U COOPYKEHHUM.

TpocoBasi MOJTHHE3AIMUTA.

MonHue3amunra, BbIIOJHEHHAs CTEPKHEBBIMA MOJIHUEOTBOIAMM.
TpeboBaHus ¥ Ha3HAUYECHUE MOJTHUETIPUEMHON CETKH.

[TocnencTBust arMoc(epHBIX MepeHaNPSIKCHUH.

B kakoM ciydae HAaHOCHUTCS yaap KYJIaKOM I10 TPYAWHE TOCTPAIaBIICTO MpH
OKa3aHWUHU TEPBON TTOMOIITH ?

CpOKI/I NEPUOJUICCKHUX OCMOTPOB HAJIMYUA U COCTOSAHUSA CPCACTB 3allIUThI
JUIIOM, OTBECTCTBCHHBIM 3a UX cocrostHuE?

Kakoe oTinune IpsAMOI0o MPpUKOCHOBCHUA OT KOCBEHHOT'0?

B kakux ciydasx TOJDKHBI IPUMEHSTHCS 3alIUTHBIE OYKH TpU paboTe B
AIEKTPOYCTAaHOBKAX ?

OCBO60)KI[€HI/IC moCcTpagaBuicro OT JICUCTBUS QJICKTPUYICCKOIO TOKa Ha
BBICOTC.

OxkazaHue TOMOIIY TTOCTPAAaBIIEMY IPU KOME.
3ammTHOE aBTOMAaTUYECKOE OTKIIFOUEHNE TTUTAaHUS.
Yro Takoe “naBoiiHas uioisanus’ ?

Kak oneHuTh COCTOSTHHE TTOCTPAAABIIETO B Cydae MaJCHUS C BRICOTHI TIPU
COXpaHCHHH CO3HAHMS?

KT0 HeceT nepcoHalIbHYI0 OTBETCTBEHHOCTh 3a HApYIICHUS B paboTe
AJIEKTPOYCTAHOBOK

Kornma npoBoauTcst craxxupoBka

Cpoku poBeIeHHs NPOBEPKU 3HAHUM JJIS1 Pa3IMYHbIX KaTErOpHil
IIEpCOHAJIA

KOFI[& QJICKTPOABUIATCIIN NOJIKHBI OBITh HEMCOJICHHO OTKIIFOYCHBI
Kak gacto IMPOBOAUTCA ITPOBCPKA COOTBCTCTBHUA YCTABOK 3allIUT

IIutanue MNCPCHOCHBIX CBCTUJILHUKOB B ITIOMCIIICHHUAX C MOBBILLICHHOM
OIMaCHOCTBIO

Kto AOITYCKACTCs K BBIIIOJIHCHUIO JJICKTPOCBAPOYHBIX pa60T
Ko AOJDKCH IMPUCOCANHATD U OTCOCAUHATD DJICKTPOCBAPOUYHBIC YCTAHOBKHA

TpeboBaHus K MaJIbIM (PE3€PBHBIM) AIEKTPOCTAHIIUAM, YCIOBUS UX
MOAKJTIOYCHUS

7.4  Meroauueckue MaTepuajbl, ONpeleJsOINe MPOHEIYPbI

OLCHUBAHUSI 3HAHMHA, YMEHMH, HABBIKOB XaAPAKTEPU3YIOUIMX ITAINbI
(popmMupoBaHus KOMIIETEHUUM
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Kontponbs ocBoenust aucuuiuinabl DTJ1.02 «DaekTpo0e30nacHOCTh IMpU
JKCIUTyaTalluM _3JICKTPOOOOPYAOBAHUA» TMPOBOJUTCA B COOTBETCTBUU ¢ [l
Ky6I'AY 2.5.1 «Tekymuit KOHTPOJIb YCIIEBAEMOCTH U MPOMEXKYTOUHAS aTTeCTAIIHS
CTYZIEHTOB». TeKylHnii KOHTPOJIb MO AUCHUIUIMHE IO3BOJISIET OLICHUTHh CTEIEHb
BOCIIpUSITUSL Yy4E€OHOro MmaTepualia W MPOBOJMUTCS JJisi OLEHKU pPEe3yJIbTaTOB
U3YYEHUSI DPa3JeNOB/TeM IUCHUIUIMHBL.  TeKylmuid KOHTPOJb MPOBOJUTCA Kak
KOHTPOJIb TEMAaTUUECKUU (IT0 UTOraM U3YUE€HUS ONPEETICHHBIX TEM JUCHIUTUIUHbI)
U pyOexHBbIN (KOHTPOJIb OMNPEACICHHOTO pasjelia WM HECKOJbKHUX pa3JesioB,
nepes TeM, Kak IPUCTYIUTh K U3YYCHUI0 OYEPETHON YacTh y4eOHOro MaTepraa).

Kpurepusivu  omeHkd pedepara  SBISIOTCS:  HOBM3HA  TEKCTa,
00OCHOBaHHOCTh  BBIOOpAa HMCTOYHHKOB JIUTEPATYpPhl, CTENEHb PACKPBITUS
CYITHOCTH BOIIpOCca, COOMI0ACHNS TpeOOBaHUI K 0POPMIICHUIO.

O1eHKa «OTJIMYHO» — BBITIOJTHEHBI BCe TPEOOBaHMSI K HAIMCAHUIO pedepaTa:
o0o3HaueHa pobiema 1 000CHOBaHA €€ aKTyaJIbHOCTD; CIIEJIaH aHAIN3 Pa3TUYHbIX
TOYEK 3PEHUs Ha pacCMaTPUBAEMYIO TIPOOJIEMY U JIOTHYHO U3JI0’KEHA COOCTBEHHAS
MO3HINS; CHOPMYIUPOBAHBI BHIBOABI, TEMa PACKPHITA MOJHOCTHIO, BBIICPKAH
00BEM; cOOITIOICHBI TPEOOBAHUS K BHEITHEMY 0(OPMIICHHUIO.

OreHka «XOpoIIo» — OCHOBHBIE TpeOOBaHUS K pedepaTy BBINOIHEHBI, HO
Opd 3TOM JIONYIIEHBI HEMO4Y€Thl. B  YacTHOCTH, WMEIOTCS HETOYHOCTH B
M3JI0)KEHUH MaTepuania; OTCYTCTBYeT JIOTHUYECKash IOCJIe0BaTeIbHOCT B
CYKIIEHUSIX; HE BBIIEP)KaH 00bEM pedepara; UMEIOTCS YITYIIEHUs B 0)OpMIICHUH.

O1eHKa «yA0BJETBOPUTEIBHO» — UMEIOTCS CYIICCTBEHHBIC OTCTYILICHUS
oT TpeOoBaHMii K pedeprupoBaHmio. B yacTHOCTH: TeMa OCBEIeHA JIUIIb YaCTUYHO;
JoMyIneHbl  (akTUUeCKhue OIMOKKM B COAEp)KaHWU pedepaTa; OTCYTCTBYIOT
BBIBOJIBI.

OneHKa «HEYIOBJIETBOPUTEIBbHO» — TeMma pedepara HE pacKphITa,
OOHapyXHMBACTCS CYIIECTBCHHOE HEMOHUMAaHHWE TPOOJIeMbl WM pedepaT He
IpEe/ICTaBJICH BOBCE.

KpuTtepnu oneHKk# 3HaHUI NP NPOBeJeHNH TECTUPOBAHUS

OueHka «OTJMYHO» BBICTABISIETCS NPU YCIOBUU MPABUIBLHOTO OTBETA
CTyJICHTa HE MeHee ueM Ha 85 % TEeCTOBBIX 3aJlaHMUIl;

OneHka «XOpOWIO)» BBHICTABISETCS MPU YCIOBUU TPABUIBLHOIO OTBETA
cTyzeHTa He MeHee ueM Ha 70 % TeCcTOBBIX 3aJJaHuli;

OueHka «yaoBJIETBOPHUTEIbHO)» BBICTABISIECTCS MPU YCIOBUH MPABUIBLHOIO
OTBETAa CTyJEHTAa HE MeHee ueM Ha 51 %;

OueHka  «HeyJAOBJETBOPUTEJNBHO»  BBICTABISIETCS  NPU  YCIIOBUU
IIPABWIBHOI'O OTBETA CTYyJIeHTa MeHee 4eM Ha 50 % TecTOBBIX 3a1aHuM.

PesynpTaThl TEKymIero KOHTPOJS MCHOJB3YIOTCS IPU  IPOBEICHUU
IPOMEKYTOYHOU aTTECTALIUH.

Pedepar. Kpurepusimu oreHku pedepara SBISIOTCA: HOBH3HA TEKCTa,
000CHOBAaHHOCTh BBIOOpPA HWCTOYHUKOB JIUTEPATYpPhl, CTENEHb PACKPBITUS
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CYLIHOCTH BOIIpOCa, COOJIIOIEHUS TPEOOBaHUM K O(pOPMIIEHHUIO.

OneHka «OTJMYHO» — BBIIOJHEHb BCE TPeOOBaHUS K HANMCAHUIO
pedepara: ob6o3HaueHa mpoOiIeMa U OOOCHOBaHA €€ AaKTyaJbHOCTh; ClHelaH
aHaJIM3 Pa3IMYHBIX TOYEK 3PEHMS HAa PACCMATPUBAEMYIO MPOOIEMY M JIOTHYHO
U3J10’K€Ha COOCTBEHHAsl MO3MUIMs; CHOPMYIMPOBAHBI BBIBOJbI, TEMA PaCKPhITA
NOJIHOCTBIO, BbIAEpP)KaH OO0BEM; CcOONIONEHBl TPeOOBAHHMS K BHEIIHEMY
o opMIIEHHUIO.

OuneHka «X0pouI0» — OCHOBHbIE TPeOOBaHUS K pedepaTy BIIOIHEHBI, HO
Opyd 3TOM JONYLIEHbl HEJOYETHl. B 4YacTHOCTH, HMMEKTCS HETOYHOCTH B
U3JIOKEHUU MaTtepuala; OTCYTCTBYET JIOTMYecKas TMOCJIeA0BaTelbHOCTh B
CYXKIEHUSIX; HE BbIIEpKaH 00bEM pedepaTa; UMEIOTCS YIyIIEHU B 0(OPMIICHHUU.

OuneHka  «yIOBJIETBOPUTEJIBHO» —  HMEIOTCA  CYIIECTBEHHBIE
OTCTYIUIEHHS OT TpeOoBaHUU K pedepupoBanHuio. B yacTHOCTH: Tema OCBelIeHa
JMIIb YaCTUYHO; JOMYIIEHB (paKTUYECKHE OMMOKH B COAEpKaHUU pedeparta;
OTCYTCTBYIOT BbIBOJIBI.

OneHka «HeyIOBJIETBOPHUTEJIBHO» — TeMa pedepara HE pacKphITa,
OOHApy>KMBAETCs CYLIECTBEHHOE HEIOHMMaHUE MpoOJeMbl WM pedepar He
MIPE/ICTaBJIEH BOBCE.

Kputepuu oneHkH J1adopaTopHBIX pador

Ounenka «5» (OTJIMYHO): BBINOJHEHBI BCE 3aJaHUs JIAOOPAaTOPHOU padoOTHI,
CTYAEHT YETKO U 0€3 OIMOOK OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

Ounenka «4» (XOpouIo): BBITOJHEHBI BCE 3aJlaHus JTAOOPATOPHOM padoTHI,
CTYACHT OTBETHJI HA BCE KOHTPOJIbHBIC BOIPOCHI C 3aMEYAHHUSIMH.

Ounenka «3» (yIOBIETBOPUTENILHO: BHIIOJIHEHBI BCE 3aJjaHusl 1a00opaTOpHOU
paboTBl C 3aMeuYaHUsMH, CTYACHT OTBETHJI Ha BCE KOHTPOJBHBIC BOIMPOCHI C
3aMeYaHUsIMHU.

Onenka «2» (HE 3a4TEHO): CTYIEHT HE BBIIOJHWI WM BBIIOJHUI
HEMpaBUIBHO 3aaHus J1a00paToOpHO paboThI; CTYACHT OTBETUJI Ha KOHTPOJIbHBIC
BOIIPOCHI C OIIMOKAMH U HE OTBETUJI HA KOHTPOJIbHBIE BOPOCHI

Kpurepuun oueHKN NpakTUYECKUX padoT

Ounenka «5» (OTIMYHO): BBINOJIHEHBI BCE 3aJaHUSl MPAKTUYECKOW PabOThI,
CTYJIEHT YETKO 1 0€3 OIIMOOK OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

Ouenka «4» (XOpOI0): BBIMOJHEHBI BCE 3aJlaHUs MPAKTHYECKONH paboTHI,
CTYZCHT OTBETHJI Ha BCE KOHTPOJIbHBIC BOMPOCHI C 3aMEUAHUSIMH.

Ounenka «3» (yIOBJIETBOPUTEIBHO: BBIIIOJHEHBI BCE 33/1aHUS IPAKTUYECKON
paboThl C 3aMEYaHUsSMH, CTYACHT OTBETHJI Ha BCE KOHTPOJBHBIE BOIPOCHI C
3aMeYaHUsIMHU.

Onenka «2» (HE 3a4T€HO): CTYACHT HE BBINOJIHUI WA BBITOJHUII
HEMPaBUIHHO 3aJaHMsI MPAKTUIECKONW padOTHI; CTYJACHT OTBETHUI Ha KOHTPOJIbHBIE
BOTIPOCHI C OMIMOKAMH U HE OTBETHJI HAa KOHTPOJIbHBIE BOPOCHI

KpuTepun oneHKH KOHTPOJbHBIX PadoT
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Ouenka «5» (OTJIIMYHO): BBHITIOJIHEHBI BCE 3aJaHUS KOHTPOJLHON paboTHI,
CTYACHT YETKO U 0€3 OIMOOK OTBETHUII Ha BCE KOHTPOJIbHBIE BOMIPOCHI.

Ounenka «4» (XOpolo): BBIIOJHEHBI BCE 3aJaHUSI KOHTPOJbHOM paboThl,
CTYAEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEUAHUSIMH.

Ouenka «3» (yIOBIETBOPUTEIBHO: BBIIIOJIHEHBI BCE 3a1aHUsI KOHTPOJIbHOMN
paboThl C 3aMeYaHUsSMM, CTYACHT OTBETHJI Ha BCE KOHTPOJBHBIE BOIPOCHI C
3aMeYaHUsIMHU.

Ounenka «2» (He 3a4TEHO): CTYACHT HE BBIMOJIHWI WA BBITOIHUI
HEMpPaBUIbHO 3aJaHUsI KOHTPOJIBHOU pabOThI; CTYIEHT OTBETHJI Ha KOHTPOJIbHbIE
BOTIPOCHI C OIIMOKAMH U HE OTBETHJI HA KOHTPOJIHHBIE BOTIPOCHI

Kpurepun ouenku Ha 3auere.

O1eHka «3a4TeH0» - BhINONIHEHb! Bce IPakTUUECKUE U J1abOpaTOpHbIE padoThl U
cocTaBleHbl K HuM oTueThl. [locTpoensl rpaduku 3aBucumocTeld. PacKpbIThI
KOHTPOJIbHBIE BOMPOCHI K MPAaKTUUECKUM paboTaM. CTyOeHT YBEpEHHO PacKpbIBaeT
TEOPETUYECKUE MOJIOKEHUSI PAOOTHI.

OueHka «He 32a4TeH0» - OTCYTCTBYIOT MPAKTUYECKUE U JIADOPATOpHBIE pabOThI
Y OTYETHI K HUM, CTYAICHT HE OTBEYAET HA BOIPOCHI K 3a4ETYy.

8 IlepeyeHb OCHOBHOI U IOMOJTHUTEJIbHOI JIUTEPATYPbI
OcHoBHasi yueOHas JquTeparypa

1. ITpaktukym «3nekrpobe3onacHocTh». Caspikun B.I'., Macenko A.B.,
Kyuepenko J.E. 01.12.2017 r. — Pexxum JOCTyNa:
https://edu.kubsau.ru/file.php/124/EHIlektrobezopasnost._Praktikum.pdf— 3BC
«O0pa3oBaTeIbHBIN TOPTAI».

2. Kpacuuk B.B. DKcIuTyaraius BIIEKTPUUECKUX MMOJCTAaHIINHU u
pachupeeIUTeNIbHbIX YCTPOUCTB [DIEKTPOHHBIA pecypc]: MPOU3BOACTBEHHO-
npaktuyeckoe nocodue/ Kpacuuk B.B.— DnekTpoH. TEKCTOBBIE JaHHBIC.—
Mockaa: OHAC, 2016.— 319 c— Pexum JIOCTYyTIA:
http://mwww.iprbookshop.ru/76954.html.— 5BC «IPRbooks»

3. N.W.Tecnenko, DnekTpo0e30macHOCTb npu AKCIUTyaTalluH
ANEKTPOOOOPYAOBaHUA. ISl MpenojaBaTeie M CTYJEeHTOB OakajgaBpuara IO
HampaBieHno  noAaroroBku  35.03.06  «Arpounxkenepus» u  13.03.02
«OnekTposHepretuka u anekrporexuuka». W.M.Tecnenko, H.C.bapakuh,
M.U.IloremuH, 2019 — Pexnm JOCTYyTA:
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie EHIlektrobezopasnost pri
_ehkspluatacii_ehlektrooborudovanija_532313 vl .PDF
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https://edu.kubsau.ru/mod/resource/view.php?id=4628
https://edu.kubsau.ru/mod/resource/view.php?id=4628
https://edu.kubsau.ru/mod/resource/view.php?id=6918
https://edu.kubsau.ru/mod/resource/view.php?id=6918
https://edu.kubsau.ru/mod/resource/view.php?id=6918
https://edu.kubsau.ru/mod/resource/view.php?id=6918
https://edu.kubsau.ru/mod/resource/view.php?id=6918
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie_EHlektrobezopasnost_pri_ehkspluatacii_ehlektrooborudovanija_532313_v1_.PDF
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie_EHlektrobezopasnost_pri_ehkspluatacii_ehlektrooborudovanija_532313_v1_.PDF

JononuuTeabHas yueOHas JUTEpaTypa

1. Cazpikun B.I'. «OnekrpobesonacHocts. Opranuzanus padoT Ha
BO3AYIIHBIX JIMHUSAX  OJIEKTPONEepeavyr, HAXOMAIMIMXCS TOJ HaBEACHHBIM
Hanpsbkennem». Caspikun B.I'., KyapskoBA.I'., barmetoB A.A. 2018 1. .—
DnekTpoH. TekcToBbie nanHble.— M.: DHAC, 2011.— 319 ¢.— Pexum nocryna:
https://edu.kubsau.ru/file.php/124/1_UP_2018 Navedennoe naprjazhenie 388884
_Vv1_-ilovepdf-compressed.pdf «O6pa3oBarenbHbIN mOpTAT».

2. AmueB N.M. DnekTpoTeXHUKA U DJIEKTPOOOOPYNOBaHUE [DIEKTPOHHBIH
pecypc]: cnpaBouHuK. YueOHoe mocobdue st By3oB/ AnmeB W.W.— DnexTpoH.
TekcToBble naHHble.— CapatoB: By3oBckoe oOpazoBanme, 2014.— 1199 c.—
Pexxum noctyna: http://www.iprbookshop.ru/9654.— DBC «IPRbooks.

3. Tommunbckuii B.b. CxemoTexHunka anaiaoro-mu@poBbeix npeodpazoBaresnei
[OnexTpoHHBIH pecypc]: yueOHoe wuzmanue/ Tomuibckuit B.b.— DOnexTpoH.
TekcToBble maHHble.— M.: TexHocdepa, 2014.— 288 c.— Pexum pgocryna:
http://www.iprbookshop.ru/31879.— 5BC «IPRbooks.

O Ilepeyennb pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHUKAIIHOH-
Hoil ceTu «MHTEepHET)

JIEKTPOHHO-0MO0INOTEYHbIE CUCTEMbI OMOIMOTEKH, UCIIOJIb3yeMble B
Kyb6anckom I'AY um. U.T. TPYBUJIMHA

No|  HammeHoBanue pecypca Temaruka YpoBeHb qocTyna
1 | Znanium.com YHuBepcaibHast WHTepHeT mocTyn
2 | M3narenbctBO «JlaHby Berepunapus HNuTepueT nocryn
CenbCK. X03-BO
Texnonorus
XpaHEHUS U
nepepaboTKu
MULIEBBIX
IPOJYKTOB
3 | IPRbook YHuBepcaibHast WuTtepHeT noctyn
4 | HayyHas 37€KTpOHHAs YHuBepcabHas HuTepHeT nocTyn
oubamoreka eLibrary (puni)
5 | O6pa3oBareNbHBIN TOPTAT YHuBepcainpHas Hoctym ¢ TIK
KyoI'AY YHUBEPCUTETA
6 | DnexTponnsrit Karamor YHuBepcaipHas Hocryn ¢ [IK
ounbmoreku Kyol'AY OMOJIMOTEKN
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https://edu.kubsau.ru/mod/resource/view.php?id=5080
https://edu.kubsau.ru/mod/resource/view.php?id=5080
https://edu.kubsau.ru/mod/resource/view.php?id=5080
https://edu.kubsau.ru/file.php/124/1_UP_2018_Navedennoe_naprjazhenie_388884_v1_-ilovepdf-compressed.pdf
https://edu.kubsau.ru/file.php/124/1_UP_2018_Navedennoe_naprjazhenie_388884_v1_-ilovepdf-compressed.pdf

10 MeToauyeckue ykazaHusi JJjisi 00y4aroUUXCsA MO0 OCBOEHUIO
AUCUMIIIMHBI

1. Oxpana Tpyzaa u 3JeKTpoO€30MaCHOCTh MPHU SKCIUTyaTalluH 3JIEKTPOYCTaHOBOK:
Meroanueckue pekomenmanuu / coct. M. W. Tloremun, H. C. bapakun, A. A.
Kymeiiko. — Kpacnomap : Kyol'AY, 2019. — 119 c¢. — Pexum pocryna:
https://edu.kubsau.ru/file.php/124/Okhrana_truda_i_ehlektrobezopasnost_pri_ehks
pluatacii_ehlektroustanovok 532305 v1 .PDF

2.0xpaHa TpyJa U 3JEKTPOOE30MacHOCTh MPH JKCIUTyaTalluu 3JIEKTPOYCTaHOBOK:
MY BbINOMHEHUIO JAOOPATOPHBIX W MPAKTHYECKUX PadOT IO HampaBICHUSM
noarotoBku 35.04.06 «Arpounxkenepusi» u 13.03.02 «DOnekTpodHEepreTuka M
ANEeKTpoTexXHUKay. Meronuueckue pekomenganuu / coct. M..Iloremmn, H.C.
bapakuH, AA. Kymeliko, 2019 Pexum JocTyna:
https://edu.kubsau.ru/file.php/124/Okhrana_truda_i_ehlektrobezopasnost_pri_ehks
pluatacii_ehlektroustanovok 532305 v1 .PDF

11. Ilepeyenbr MHGOPMANMOHHBIX TEXHOJOTUM, HCIOJIb3YEeMbIX
IPH OCYHIECTBJIEHUN 00Pa30BaTEJbHOI0 MpoLecca mo JUCHUIUIMHE
(Moays10), BKJIKOYAs MepeYeHb IPOrPaAaMMHOI0 oO0ecmeYeHus |
HUHPOPMAIMOHHO-CIIPABOYHBIX CUCTEM

Nudopmarmonnple TEXHOJIOTHUH, MCHOIb3yEeMble TPU OCYIIECTBICHHUH
06pa303aTeanor0 Impornccca 110 AUCHUTIIIIMHE IIO3BOJIAIOT: 00eCIeUnTh
BSaHMOﬂeﬁCTBHe MCXKAY Y4aCTHHUKaMHU O6pa3OBaTCJ'IBHOFO mnmpomecca, B TOM 4HuCIIC
CUHXpPOHHO€ U (WJIM) AaCHUHXPOHHOE B3aUMOJEHCTBHE TIOCPEICTBOM CETH
"Untepuer"; ¢uxcupoBaTh XOJ 00pa3oBaTeIbHOTO Mpollecca, pe3yJbTaToB
HpOMe)KYTOqHOﬁ arrecrauun 110 AJUCHUINIMHEC W PE3YyJIbTATOB  OCBOCHUA
o0pa3oBaTeIbHOM MPOTPAaMMBI, OPTraHW30BaTh MPOIECC OO0pa3oBaHUA IyTEM
BHU3YyaJIN3allUU HSYHaCMOﬁ I/IH(i)OpMaI_II/II/I NoCpEaACTBOM HCITIOJIB30BaHUA
npe3eHTaluui, y4eOHbIX (UIBMOB; KOHTPOJIMPOBATh PE3yNbTaThl OOY4YeHHS Ha
OCHOBC KOMIIBIOTCPHOT'O TCCTUPOBAHMA.
[lepeuens muuen3nonHoro 11O

Ne | HaumeHnoBanue KpaTKOG OIIMCaHHC

1 | Microsoft Windows OmnepanyioHHas CHCTeMa

2 | Microsoft Office (BkmouaetWord, Excel, | [lakeT oduCHBIX MPUITOKECHHIA
PowerPoint)

12 MaTepuajJbHO-TeXHHYECKOE o0OecredeHue st 00y4dyeHHs

o JTUCHHUILIUHE
[Tnanupyemblie moMeIIeHus AJI MPOBECHUS BCEX BUJIOB YUEOHOU AeATEIHLHOCTH
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https://edu.kubsau.ru/mod/resource/view.php?id=6915
https://edu.kubsau.ru/mod/resource/view.php?id=6915
https://edu.kubsau.ru/mod/resource/view.php?id=6915
https://edu.kubsau.ru/mod/resource/view.php?id=6915
https://edu.kubsau.ru/mod/resource/view.php?id=6915
https://edu.kubsau.ru/file.php/124/Okhrana_truda_i_ehlektrobezopasnost_pri_ehkspluatacii_ehlektroustanovok_532305_v1_.PDF
https://edu.kubsau.ru/file.php/124/Okhrana_truda_i_ehlektrobezopasnost_pri_ehkspluatacii_ehlektroustanovok_532305_v1_.PDF

HaumMeHnoBaHue

HaunMeHnoBaHne moMeleHnH aJ1s1 NMPOBEACHUS BCEX

Anpec (MecToNO0JI0KeHHe)

Ne |yuyeOHBIX mpeaMeTOB, BHI0B Y4eOHOM JeATEeJbHOCTH, PEIyCMOTPEHHOI NOMeLIeHM 1151
KYPCOB, TMCOUIUIMH | YYeOHBIM IJIAHOM, B TOM YHcJIe, MOMeIleHH IUIsi NpOBe/ieHUsI BceX BHIOB
(mMony.Jieii), CaMOCTOATENLHOI PadoThl, ¢ yKa3aHHEM MepeqHs yueOHOii 1eATeJbHOCTH,
NPAKTHKH, HHBIX OCHOBHOT0 000pY/10BaHMA, y4eOHO-HATIAIHBIX NpeayCMOTPEHHOMH Yy4eOHbIM
BHIOB Y4eOHOii 10co0Uii M HCIOJIb3YeMOro NPOrPaMMHOI0 IJIAHOM ( B cIy4ae
AesATeNLHOCTH, odecneyeHus peanu3anuu
MPeAyCMOTPEHHBIX 00pa3oBaTeJbHBIX
Y4eOHBIM ILIAHOM NnporpaMm B ceTeBoii popme
o0pa3oBaTebLHOI JAOMOJHUTEIHLHO
MpOrpaMMbI YKa3bIBaeTcst
HaNMeHOBaHHe
OopraHM3ainum, ¢ KOTOpou
3aKJII04eH 10r0BoOp)

1. | DnexrpobesomacHo | Ilomemenue Ne3 DJI, mocanounsix mect — 100; 350044, Kpacnonmapckuii
CTb NIpU wiomans — 129,5 M?; yue6Has ayauropus s Kpaii, r. KpacHozaap, yi. um.
JKCILLyaTaluu MIPOBECHUS YIEOHBIX 3aHATHH. Kanununa, 13
AJIEKTPOOOOPY/IOBa | CrieUanu3upoBaHHast MeOenb(ydeOHas nocka, yaeOHas
HUS MeOerns);

TEXHHYECKHE CPeACTBa 00ydeHUsI, HAOOPbI
JIEMOHCTPAIIMOHHOTO 000PYIOBaHUSA U yueOHO-
HaIIIHBIX TOCO0MH (HOYTOYK, IIPOEKTOP, KpaH);
nporpammuoe obecrieuenue: Windows, Office.

2. | DuektpobeszomacHo | Ilomemmenne Nel09 DJI, mocagouHbIx mecT — 44; 350044, KpacrHomapckuit
CTh IpU wiomans — 106,8 M%; naboparopus . Kpaii, r. KpacHozap, yi. um.
JKCIUTyaTaluu CIIUT-cUcTeMa — 1 1mT.; Kanununa, 13
anekTpoobopynoBa | JaboparopHoe 000OpyHOBaHHE
HUSA (obopynoBanue 1a60paTOPHOE — 3 IIT.;

u3MepuTenp — 6 IIT.;

mrkad rabopatopHeIii — 1 mT.;

CTeH TabOpaTOPHBIA — 5 MIT.;);

TEXHHUYECKHE CPEACTBA 00yUECHUS

(oxpaH — 1 mT,;

npoektop — 1 mrT.);

CreraIn3upoBaHHas Medenb(yaeOHas 10cKa, yaeOHas
MeOeTb).

3. | Onektpobe3onacHo | Iomemienue Ne205 DJI, mocagounbix Mect — 28; 350044, Kpacnomapckuii
CTb NIpU wiomans — 87,3 M2; momereHue Juis Kpaii, r. KpacHozap, yi. um.
JKCILLyaTaluu CaMOCTOSITETILHOM PabOTHI 00yJaIOIINXCA. Kanununa, 13
AJIEKTPOOOOPY/IOBA | TEXHUYECKUE CPEACTBA O0yUCHHs
HUS (mpunTep — 1 TWT.;

sKkpaH — | mt.;

cereBoe obopynoBanue — 1 1mT.;

KOMIIBIOTEp ITePCOHATIBHBIN — 14 1mT.);

JocTy K ceTn «HTepHeT;

JOCTYII B 3JIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO CPENY YHUBEPCUTETA;
CHeNraNIn3upoBaHHas MeOemh(yueOHas MeOens).
Iporpammuoe obecrieuenre: Windows, Office,
CIeHaTN3UPOBAaHHOE JINIIEH3UOHHOE U CBOOOTHO
pacipocTpaHsieMoe IporpaMMHOE 0OecTiedeHue,
NpeyCMOTPEHHOE B paboueil mporpaMme
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