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KaHJI. TEXH. HayK, JIOLEHT [V/ C.A. Hukonaenxo




1 He.]'ll) M 3a1a49Y1 OCBOCHHUSA JUCIHUIIJIMHBI

Leabio 0CBOCHHS AUCIUILTHHBI «DIEKTPOOE30NaCHOCTh MPH AIKCILTYaTaIlluu
DIIEKTPOOOOPYIOBAHUSI» SBISETCS M3yYEHUE BOIMPOCOB 0€30MacHOCTH Tpyna Ipu
OKCIUTYaTallik  JJIEKTPOYCTAHOBOK 10 MW Bbhime 1 kB, mpemynpexneHus
AIIEKTPOTPAaBMATU3Ma Ha MPOMBIIIICHHBIX MPEANPHUITHAX, @ TaKKe CHEeIHaTbHBIX
BOTPOCOB, 3HAHNE KOTOPBIX HEOOXOIUMO TIPU IKCIUTyaTalluy JEKTPOYCTAHOBOK B
CUCTEMAaX AJIEKTPOCHAOKEHUS.

3apaun

-M3y4eHHE METOJIOB pacyeTa 3allUTHBIX 30H MOJTHHEOTBO/IOB;

-A3y4eHHE METOJI0OB U3MEPECHHIA COMPOTHBIICHUHN 3a3eMIISIOIIUX YCTPOUCTB U
nenu (aza-HyIb;

-A3y4eHHE TPUMEHEHUS U UCTIBITAHUS CPECTB 3aIlUTHL;

-M3y4eHHE HOPM, periaMeHTupyemMbix [1Y3;

-OBJIaJICHUE TPAKTUICCKUMHU HAaBBIKAMU TIPOCKTHUPOBAHUS 3a3€MIISIOLTUX
YCTPOWCTB U MOJTHUE3AIIHTHI.

2 IlepeyeHb IUIAHMPYEMbIX Pe3yJbTATOB O0y4YeHUSA IO

AUCUMIJINHE, COOTHECEHHBIX C IUIAHUPYEeMBbIMH pe3yJbTaTaMH
ocsoenusa OIIOII BO

B pe3yabTtare ocBOeHHSI IMCUMILUIMHBI (OPMHUPYIOTCH CcJeAylolIue
KOMIIeTEeHINH:

IIK-3 - CrocoGeH BBITIONHATH PaOdOTHI MO IMOBBIIEHUIO 3()(PEKTUBHOCTH
HHEPTreTUYECKOTO M IIEKTPOTEXHHUYECKOTO 000pYAOBaHMs, MAIIMH U YCTAHOBOK B
CEJIbCKOXO3IMCTBEHHOM MPOU3BOICTBE

B pesynaprate wW3ydeHHA JUCHUIUIUHBI  «DIEKTPOOE30MacHOCTh  MpU
DKCITYaTallMU DJIEKTPOOOOPYAOBAHUA» OOYUYAIOMIMICS TOTOBUTCS K OCBOCHHIO
TPYJAOBBIX (DYHKIIMH U BBHITIOJHEHUIO TPYIOBBIX neiicTBuil: [IpodeccrnoHanbHBIN
cranaapt -13.001 «Crnenuanuct B 00J1aCTH MEXaHU3AIMU CEJIBCKOT0 XO3SIUCTBaY -
D/03.6 «Opranuzanus  paboTbl 1O  TMOBBIIECHHIO  3(h(HEKTUBHOCTH
TEXHOJIOTUYECKOTO OOCITY>KMBaHUS M OKCIUTyaTallid CEIbCKOXO03SHCTBEHHON
TEXHUKU»

3 Mecto nucunmuiuibl B cTpyktrype OIIOII BO

«IIeKTpoOE30MaCHOCTh  MPH _ JKCINIYATAIlUU _ 3JICKTPOOOOPYIOBAHHMS »
sisieTcs qucnuiuinaon dakympTatua OITOIT BO nmoaroToBku o0ydaroniuxcs 1o
HAIPaBJICHUIO 35.03.06 «ATpOUHKEHEPHUS», HaIpaBJIEHHOCTh
«IneKTpooOOPyIOBaHUE U FIEKTPOTEXHOIOTUI.

4 O0beM aUCcHMILINHBI (72 Jaca, 2 3a4eTHBIX €IUHUIIbI)



Bunpl yueOHOM paboThI

O0nbeM, yacoB

Oynas 3aouHas
KonrakTHas padora 37 37
B TOM YHCIIE:
— ayAWTOpHAas 1O BHAAM  y4YEOHBIX 36 36
3aHATUHI
— JIEKIIUU 10 10
— MPAKTUYECKHUE 6 6
— nabopaTopHbIe 20 20
— BHeEayJUTOpHAsI 1 1
— 3a4eT 1 1
— JK3aMeH - -
— 3alUTa KypcoBBIX padboT
(MIpoeKTOB) ) )
MOCTOSITEJILHAS T
Camoeromeaunan ptor s s
— KypcoBasi pabota (ITpOeKT) - -
— OpoYue  BUABL  CaAMOCTOATEIbHOMN 35 35
paboTHI
HToro mo nucuuminge 12 12

5 CoaeprkaHue IMCHUAININHbBI

ITo uToram uzyyaeMoro Kypca CTyJI€HTBI CIal0T 3a4erT.
Jucruruinaa u3ydaercs Ha 3 Kypce, B 5 ceMecTpe.

ConepxaHue ¥ CTPYKTYPA IMCUUILIMHBI 110 0YHOH (hopme 00ydeHUs

° Buabl yueOHoii paboThl, BKIIOYAS
g = CaMOCTOSITEJIbLHYIO padoTy CTYIeHTOB
Ne g = ? U TPYAOEMKOCThH (B yacax)
5]
1/ | Tembl. OCHOBHBIC BOIPOCHI §~ g E [MpakTuue | JlaGopat C
aMoCTOst
I i ; O | Jlexun CKHe OpHBIE
&z TeJIbHas
g u 3aHATHS | 3aHITHS
S pabora
JeiicrBue
3JIEKTPUY€CKOr0 TOKA Ha
YeJi0BeKa
DneKTpoycTaHOBKa.  Busl
1 HK'S
ANEKTPOTpaBM.  MecTHbBIE 5 2 1 4 5
ANEKTPOTPABMBL.
DIEeKTpUYECKUE 0>KOTH.
DIEeKTpUYECKHE 3HaKH.
Ob6mue AJIEKTPOTPABMBI.



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

Buabl yueOHoii padoThl, BKIOYAS
CaMOCTOSITEJIbHYI0 padoTy CTY/ICHTOB

:E
Ne § = E“ U TPYJ0EMKOCTB (B 4acax)
1/ | Tembl. OCHOBHBIE BOIIPOCHI %E S [Ipaktuue | JlaGopat C
I Z 5| &| JHexun CcKHue OpHEIE amMoctost
S g u samsTHA | samaTHA | L
S paboTa
DNeKTpUYECKUM yaap.
Oxkazanue nepBoi
JOBpadeOHOM TTOMOIIIH
YEJIOBEKY,  MOPAXKEHHOMY
DIEKTPUIECKUM TOKOM.
SIBeHHsl MPH CTEKAHUM
JIEKTPUYECKOT0 TOKa B
3eMJIIO. [Torenuman
TPYNIIOBOTO  3a3€MJIUTEJIS.
ConpoTtuBieHue
OJIMHOYHOTO  3a3EMJIMTEIIS
pacTeKaHHIo TOKA.
ConpoTtuBieHue
2 | rpynmoBOro  3a3eMIIMTENS HK-3 | 5 2 1 4 5
pacTeKaHHIo TOKA.
ConpoTtuBieHue
pPacTEKaHHIO  OJMHOYHOIO
IapOBOTO  3a3€MJIATES.
ComnpoTtuBieHue
pacTEKaHUIO
MOJTyIIapOBOIO
3a3EeMJIUTENS.
AHanu3
3JIEKTPO0E30MaACHOCTH
Pa3IMYHBIX
JJIEKTPUYECKHX ceTeil
Tunel cucreM 3a3eMIICHHUSL.
Cucrema TN.
I'myxo3a3zemiienHas
3 Heutpanb. WM3onupoBanHas | [IK-3 5 2 1 4 5
HEUTpAIlb. [IpoBogsine
yacTd. TOKOBeyllIHE YacTH.
OTKpBbIThIE MIPOBOIALIME
YaCTH. Hynesoi
IIPOBOIHHUK. Hynesoii
pabounit MIPOBO/IHUK.
Hynesoit 3aIUTHBIN
MIPOBOJIHUK.
Texnnueckue Croco0bl
3alMTHI  OT TOPAKEHUSs
JIEKTPUYECKHM TOKOM
4 | Hasnauenue, MIPUHIIUIT IK-3 5 2 1 4 5
JecTBuS, o0macThb
MIPUMEHEHHUS 3aIUTHOTO
3a3EMJICHHUS. Turibt




Buabl yueOHoii padoThl, BKIOYAS
CaMOCTOSITEJIbHYI0 padoTy CTY/ICHTOB

2]
el
= = =3
No o = 5 U TPYAOEMKOCTH (B 4acax)
5]
1/ | Tembl. OCHOBHBIE BOIIPOCHI g5 S [TpakTuue | Jlabopar
s = ) CamocTtos
1! 2 s O | Jleknu CKHE OpHBIE
S S TeIbHAast
g " 3aHATUS | 3aHATHA
S paboTa
3a3eMJIAIOIIMX  YCTPOMCTB.
BelnosiHeHHE  3a3eMIIAIOIINX
ycrpoiictB.  Pacuer
3aIIUTHOTO 3a3eMJICHHS.
3aHyneHue. Hasnauenwue,
MPUHLMN J1efcTBUs, 001acTh
npuMenenust Y30
IIpumeHnenune CpeacTB
3a1UTHI B
3JIEKTPOYCTAHOBKAX.
[IpaBuma mnpuMeHEHHs W
WCTIBITAHHS CpEICTB
3alIUTHI, WCIOJB3YEMbIX B
ANIEKTPOYCTAHOBKAX. MK-3
5 | [IpaBuina MO>KapHOH 5 2 1 4 5
0e30MmacHOCTH B
ANEKTPOYCTAaHOBKAX.
Mounneszamura.  Oxa3aHue
TepBoOM JOBpadeOHOM
MOMOIM TPU HECUYACTHBIX
ciydyasx nmpu  pabore B
AJIEKTPOYCTAaHOBKAX
HUroro 10 6 20 35
ConepxaHue ¥ CTPYKTYPA IMCHHUILIMHBI 10 32049HOI (hopMe 00yUeHus
° Buabl yueOHo# padoThl, BRIKOYAS
g = CaMOCTOSITEIbHYI0 PadoTy CTY/IEeHTOB
No o ] ? U TPYAOEMKOCTH (B Yacax)
5]
1/ | Tembl. OCHOBHbIE BOIIPOCHI &= S [Tpaktuue | Jlabopar
S = > Camocros
0! 25 | o Jlekun CKHe OpHBIE
&= TenbHas
g u 3aHATUS | 3aHITHS
S paboTta
JlelicTrBUe
3JIeKTPUYECKOr0 TOKA Ha
YyeJ0BeKa
DneKTpoycTaHOBKa.  Buabl
JNIEKTPOTPaBM.  MecTHbIE
EKTPOTPABMBI. IIK-3
1 5 2 1 4 5
DneKkTpudeckue OKOTH.
DneKkTpuyeckue 3HAKH.
O0u1ue 3NIEKTPOTPABMBI.
DNeKTpUYecKuit yaap.
Oxka3anue IepBOM
JI0BpauyeOHOM MIOMOILIU



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

Tembl. OCHOBHBIE BOIIPOCHI

dopmMupyembie
KOMIIeTCHIIM U

Cemectp

Buabl yueOHoii padoThl, BKIOYAS
CaMOCTOSITEJIbHYI0 padoTy CTY/ICHTOB
U TPYA0EMKOCTb (B 4acax)

Jlexuu
u

IIpakTuue
CKHE
3aHATUSA

Jlabopar
OpHEIE
3aHATUA

Camocros
TCIIbHAasA
paborta

YeJIOBEKY,  MOPaKEHHOMY
NEKTPUYECKUM TOKOM.

SIBieHMsI TPU CTEKAHUM
JIEKTPUYECKOT0 TOKa B
3eMJII0. [Torenuman
TPYNIIOBOTO  3a3€MJIUTEJIS.
ConpoTuBieHne
OJIMHOYHOTO  3a3EMJIMTENIS
pacTeKaHHIo TOKA.
ConpoTtuBieHue
TPYNIIOBOTO  3a3€MJTUTEIS
pacTeKaHHIo TOKA.
ConpoTtuBieHue
pacTEeKaHWIO0  OJMHOYHOTO
IapOBOTO  3a3€MJIATEIIS.
ConpoTtuBieHue
pacTekaHHIo
MOJIYILIaPOBOT0
3a3eMJIMTETIS.

IK-3

AHanu3
3JIEKTPO0E30MaACHOCTH
Pa3JIM4HbIX
JJIEKTPUYECKHX ceTeil
Tumel cucteM 3a3eMJICHMA.
Cucrema TN.
I'myxo3a3zemieHnas
HeulTpasb. M3onupoBaHHas
HEUTpAIlb. [IpoBoasine
yacTu. TOKOBeyIlIHE YacTH.
OTKpBITHIE MPOBOJSIINE
YaCTH. Hynesoi
MPOBOJHUK. Hynesou
pabounii MPOBOIHUK.
Hynesoit 3aIUTHBIN
IIPOBOTHHUK.

IK-3

TexHunveckue crnocoobI
3alMTHI  OT TOPAKEHUSs
IEKTPUYECKUM TOKOM
Haznauenwue, MPUHLIMIT
JIEHCTBYS, 001acThb
MIPUMEHEHUS 3aIlIUTHOTO
3a3¢MJICHUS. Turmsr
3a3€MJISIIOIUX  YCTPOMCTB.
BrinonseHne 3a3eMIISIOIINX

ycrpouctB.  Pacuer

IK-3




o o Buabl yueOHoii padoThl, BKIOYAS
2 = CaMOCTOSAITEJIbHYIO Pa0oTy CTY1eHTOB
Ne ci E E“ U TPYA0EMKOCTb (B 4acax)
1/ | Tembl. OCHOBHBIE BOIIPOCEHI g5 S Ipaktuue | JlaGopat C
1} i; 3| Jlexuu CKUe OpHEIE amoctos
S g u saHATHS | samATHA | oA
S paboTa
3aIUTHOTO 3a3eMJICHHS.
3aHyneHue. Hasnauenue,
MIPUHIAI IEHCTBUSA, 00JIacTh
npuMenenust Y30
IIpumeHnenne CpeiacTB
3a1UTHI B
3J1eKTPOYCTAHOBKAX.
[IpaBuma mnpuMeHeHHs U
WCTIBITAHHS CpeacTB
3alIUTHI, WCIOJB3YEMbIX B
AIIEKTPOYCTAaHOBKAX.
5 | IlpaBumna MOYKApHOI TK-3 5 2 1 4 5
0e30MmacHOCTH B
AIIEKTPOYCTAaHOBKAX.
Monnuesamura. OxazaHue
nepBoi JoBpayeOHOM
MOMOIIM TPU HECYACTHBIX
ciydyasx nmpu  pabore B
UIEKTPOYCTAaHOBKAaX
Hroro 10 6 20 35

6 IlepevyeHb y4eOHO-MeTOAUYECKOTO OOecTIedeHusT IJIsl

CAMOCTOSITEJIbHOM PA0OTHI 00YYAKOINUXCH M0 TUCHHILUIHHE

1.

Tecnenko W.U., bapakun H.C., Iloremun M.U. Dnekrpobe3omacHOCTb mpu
AKCIUTyaTalluM dJeKTpoobopynoBanus/ . Ydebnoe mocobue. KpacHomap: —
Kpacuopmap: KyoI'AY, 2019. - 131 ¢ — Pexum pgocrtymna:
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie_EHIektrobezopasnost_pri
_ehkspluatacii_ehlektrooborudovanija_532313 v1 .PDF

/ @OoH/ OLIEHOYHBIX CPEICTB JJIS MPOBEAEeHUS MMPOMEKYTOYHOM

aTTecTanuu

7.1 IlepevyeHb KOMIETEHIIHI ¢ YKa3aHHEM ITANOB UX (POPMUPOBAHUSA B

npouecce ocsoenusi OIIOII BO




Howmep cemectpa (3Tan

(dopMupoBaHuUs Oranbl pOpMUPOBAHUS U TPOBEPKHU YPOBHS
KOMITETEHIIUU c¢(hOpMHUPOBAHHOCTH KOMIIETEHIIMH 1O TUCLUILINHAM,
COOTBETCTBYET HOMEPY | IpakTukaM B mporecce ocsoenust OIIOIT BO
ceMecTpa)

IIK-3. Cnoco0eH BBINOJIHATH PadoTbl MO NOBbINIEHHIO 3PPEeKTHBHOCTH

IHEPTETUHIECCKOI0O M

IJIEKTPOTEXHUIECKOIO

0o00opy1oBaHus, MAIUMH WU

YCTAHOBOK B CeJIbCKOX03IMCTBEHHOM IMPOM3BOJACTBE

3

OxpaHa TpyJa OpH SKCILUTyaTal[Mu JIEKTPOYCTAHOBOK

3,4

TCOp@TH‘I@CKI/Ie OCHOBBI JICKTPOTCXHUKN

4

[IpukianHble 3aa4i B aBTOMAaTU3MPOBAHHBIX CUCTEMAX
yHIpaBJIEHUS

MopaenvupoBaHue paboThl aBTOMAaTU3UPOBAHHBIX CUCTEM
yHIpaBJIEHUS

1SN

DNeKTPo0OOpyA0BaHNE BO30OHOBIISIEMON YHEPTETUKU

1SN

D71eKTpoo0OpyI0BaHUE TEMJIOTEHEPUPYIOIIUX U
XOJIOJIUIIBHBIX YCTAHOBOK

(63}

JIeKTPO0e30aCHOCTDb NMPH IKCIUIyaTANNH
3JIEKTPOOOOPYAOBAHUSA

OCHOBBI QJICKTPOTCXHOJIOTHH

3JI€KTpOHHaH TCXHHUKaA

DnekTpocHa0KeHne

QnektporexHoioruu B AITK

DJIEKTPONPUBO]T

OCHOBBI MHKPOTIPOIIECCOPHOM TEXHUKH

H&I[G)KHOCTI) TEXHHUYCCKHNX CUCTEM

[IpenauruioMHas mpakThKa

0| 00000 |IN|O || 01|01

BrinonHeHue u 3anuTa BRITYCKHOM KBATM(UKAITMOHHON
paboTHI

7.2 Onucanue noka3artejeil 1 KpuTepueB OLIEHUBAHUS KOMIIETEHIIUI HA
Pa3JIMYHbIX 3Tanax UX (POPMUPOBAHUSA, ONIMCAHUE IIKAJIbI OLCHUBAHMS

Inanupyembie YpoBeHb OCBOCHUSA
pe3yJIbTaTh
OCBOCHMA «HEY/IOBJIETBOPHUTE| KYIOBJIETBOPUTEILH Onenouno
KOMIICTCHIIHH JIBHO» o» «XOPOIIIO» KOTIIMYHO» ¢
(MHIMKATOPBI | MyHHMATBHBI He MHUHUMAaJIbHBIN cpemHuit BBICOKHHA CpECacCTBO
MOCTHIKCHMA JOCTUTHYT (TIOpOrOBBIif)
KOMIICTCHITHIH )

IIK-3. Cnoco0eH BBINOJHATH PadoOThI
JHEPreTHYECKOro M JIEeKTPOTEXHUYECKOro 000pyA10BaHHSl, MAIIIUH U YCTAHOBOK
B CeJIbCKOX03lICTBEHHOM NPOU3BOICTBE

10 MNOBbIMIEHUI 3(PPEeKTUBHOCTH




IInanupyembre VYpoBenb 0cBOEHUS
pe3yabTaThl
OCBOCHHMA KHCYAOBJICTBOPUTEC| «KYyIAOBJICTBOPUTCILH OHCHO‘IHO
KOMIICTCHIHH JIBHO» o» «XOpOLIO» «OTIINYHOY ©
(MHIMKATOPBI | MpHnManbHBIi He MHMHHUMaJIbHBI CpenHuit BBICOKHI CpEACTBO
MOCTHIKCHUSA JIOCTUTHYT (IOpOroBHIif)
KOMIICTCHIINH )
[K-3.5 YpoBeHb MuHnumanbHO YpoBeHb YpoBeHb Pedepar,
Cnocoben 3HaHUM  HWKE | JOIYCTHUMBIN 3HAHUU B | 3HaHUH B | 3agaHusd
BBITOJIHATE MUHUMAaJbHBIX | YPOBEHb 3HaHUMH, | 00beMe, o0neme, naboparop
padoTs! 0 | tpeGoBanmi, JIONYIIIEHO MHOTO | COOTBETCTBY | COOTBETCTBY | HBIX u
TOBLILICHHIO UMEIM  MECTO | HErpyObIX IOLIEM IOLIEM IpaKTUyec
zgiigii}égx rpyobie OLINOOK. porpamme nporpaMMe | Kux pador,
o 4 | OmIHOKH [IponemoHCTpUpPO | MOATOTOBKH, | MOATOTOBKH, | TECT,
S TEKTPOTEXHIH [Ipn pemeHuu | BaHBl  OCHOBHBIE | IOIYIIEHO 0e3 omMOOK. | KOHTPOJIBH
€CKOrO CTaHJIapPTHBIX YMEHHMSI, pELIEHBI | HECKOJIBKO [IponemoHc | bie paboOTHI
oGopyxoBanms, | 3a1a4 HE | TUMIOBBIE 3aJlaud. | HErpyObIX TPUPOBAHBI
MalmH u | mpoxemoHcTpu | Umeercs OImHOOK. BCE
YCTaHOBOK C | poBaHbI MHHHUMAaJIbHBINA IIponeMOHCTp | OCHOBHBIE
Y4€TOM OXpaHbl | OCHOBHBIC HabOp  HAaBBIKOB | HPOBAHBI BCE | YMEHUS,
Tpyna | yMeHUs, UMENH | Ui peueHust | OCHOBHBIE pelieHsl Bce
OMEKTPOOE30NAC | \ecro  rpy6ble | CTAHAAPTHBIX YMEHHS, OCHOBHBIE
HOCTH omuOKK,  He | 3amau c | permensl  Bce | 3amaun c
MIPOJEMOHCTPH | HEKOTOPBIMU OCHOBHBbIE OTJICJIbHBIM
POBaHBI HeJloueTaMu 3a7auu clu
0a30BbIC HErpyObIMH HECYIIEeCTBE
HaBBIKH OLIMOKaMH, HHBIMHU
IPOAEMOHCTD | HEAOYETaMu
UPOBaHbI ,
6a3oBble [Tponemonc
HaBbIKM IIPH | TPUPOBAHBI
peLeHnH HaBBIKM IIpU
CTaHJAPTHBIX | PEILIEHUU
3a7a4y HEeCTaHAapT
HBIX 3aJa4
7.3 TunoBbie KOHTPOJIbHBbIE 32JaHUA WJIM HHbIE MaTepuabl,
HEOﬁXOHI/IMLIe AJIA OIICHKH 3HaHHﬁ, YMeHI/Iﬁ, HaBbIKOB 4 | Oo1nbITa

NeATeJIbHOCTH, XaPAKTEePU3YIOIIHUX 3Tanbl (OPMUPOBAHUS KOMIETEHIUIl B
npoiecce 0cBoeHus1 00pa30BaTeJIbHON MPOrPpaMMbl

IIpumeps! J1adopaTOpHBIX padoT
Jlabopamopnas paboma Ne [
Omnpenenenue Ha4YaJa U KOHIIOB 0OMOTOK CTATOPA AaCHHXPOHHOT0 ABUTaTeJIsl
Tpex(a3HOro ToKa

Heab padoTel: 3yunTh CIOCOOHI 110 ONIPE/ICICHUIO Ha4al M KOHIIOB

0OMOTOK CTaTOpa aCHHXPOHHOTO JBUTATENS.
IIporpamma padoThI:

10




1. Uccnenorath crnocod Tpanchopmanmu IJ[C B3aUMOMHIYKIUKA B OJHON M3
O0OMOTOK TpH BKJIFOYEHUH IPYTUX OOMOTOK B CETh IIEPEMEHHOTO TOKA.

2 HccnenoBath criocod MIJUTMBOIBTMETPA.

3 HUccnenoBath crioco0 NpOOHBIX BKIIOYECHUH.

CTyneHT, BBHIIOJHUB JaHHYIO paboTy, JMJOIDKEH 3HaTh IPaBUIIBHOE
0003HaYeHHE Hayal M KOHIOB OOMOTOK CTaropa MU yMETh ONPENENIUTh Hayaja U
KOHIIBI TIPU OTCYTCTBMM OOO3HAYEHHsI BBIBOJAOB OOMOTOK CTaTopa pa3luYHBIMU
croco0amu.

MeToauka BbINOJHEHHUS Pa0doThI

Havama oOMOTOK oOTHenbHBIX (a3 craTopa Tpex(a3HOro acCUHXPOHHOTO
JABUTATENsT TPUHATO o0o3Hauath cumBosamu Ul, V1, WI1, a koHuel wux
cootBetcTBeHHO U2, V2, W2. (IIpexnee o6o3nauenue Cl, C2, C3 — navana, C4,
C5, C6 — xonmpl oOMoTOK). CienoBatesibHO, OOMOTKHA Kaxaou ¢as3bl cTaTopa
uMeroT obo3HaueHus: nepsas daza Ul u U2, Bropas daza — V1 u V2, tperbs ¢aza
— W1 u W2 (puc. 4.1a).

BbIBOIBI 0OMOTOK CTaTOpa OTIACIBHBIX ()a3 MOTYT OBITh COCTUHEHBI MEXKTY
co00ii TPEyroJbHUKOM WM 3Be310i (puc. 4.10, 4.1B), 4TO MO3BOJISIET MPUMEHSTH
OJIHY W Ty >K€ MAalIMHy Ha JiBa pPa3UYHBIX HaIPSOHKEHUS, YyKa3aHHbIC Ha
MACIIOPTHOM IIIHUTKE.

Heo6xoauMo TNOMHUTH, YTO MEHbBIIEE HAMNpPsDKEHUE COOTBETCTBYET
COCTMHEHUIO OOMOTOK TPEYTOJIbHIUKOM, a OOJIBIIIEE - 3BE30M.

< U1 T w2 U1 4

U1 V1 W1

W2 | U2
V2
W1 U2
7YY\

Uz Vv2 w2 “wiq V1 V2 VA1
a) 0) B)

Puc 1.1 MapkupoBka BBIBOJIOB OOMOTOK aCHMHXPOHHOTO ABUTATENs (a) U
CXEMBI COETMHEHUS «3Be37101» (0) U «TpeyroJbHUKOM (B)

Ecim mo xkakoii-nnbo mnpuumHe 0003HAYCHHE BHIBOJOB OOMOTOK HE
COOTBETCTBYET, BO3HHUKAET HEO00XOJIUMOCTb nepen BKJIIOYEHHUEM
ANEKTPOABUTATENSI B CETh OMPENEATh Hauaja W KOHIBI OTIAEHbHBIX (a3, T.e.
MPOU3BECTH MAPKUPOBKY BBIBOJAOB M COCIWHUTH OOMOTKH OTIEIBHBIX (a3 B
TPEYTrOJbHUK WIIH 3BE31Y.

Cy1iecTByeT HECKOJIBKO CIIOCOOOB OmMpeAeaeHUs] Hadal M KOHIIOB, OOMOTOK
cTaTopa Tpex(a3zHOro aCHHXPOHHOT'O JIBUTATEIs.

Onpenenenue Hayal M KOHIIOB OOMOTOK craropa Tpexda3zHoro
ACMHXPOHHOT'O JIBUraTelil BBIMIOJIHIETCS B TOM Clydae, €CIM OTCYTCTBYET
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MapKUpOBKa BBIBOJIOB, a JAaHHBIM 3JIEKTPOJABUTATENIhL BIIOJHE HCIPABEH U €ro
MOXHO MOJIKJIIOYUTh K CETH HAa HOMUHAJIbHOE HAMPSIKEHUE.

[Ipexae uyeM MNOPUCTYNUTH K ONPEACICHUIO Hayadl U KOHIIOB OOMOTOK
cTaTopa, HEOoOXOJMMO HAaWTH BBIBOABI KaxaoW Qa3zHoi oOMoTkH. [ns 3Toro
MpoBoJa OJHO(MA3HON CeTH MOOYEePETHO dYepe3 KOHTPOJIbHYIO Jiamny (Wid
BOJIBTMETP) MOJKIIOYAIOT K JIOOBIM JBYM BBIBOJIAM OOMOTOK aCHHXPOHHOTO
anektpoasuratens (puc. 4.2). Eciu mpu 5ToM KOHTpOJIbHAS JlaMIia 3aroputcs (Wiu
BOJBTMETP JAacT TOKa3aHUs), TO OTO 3HAYUT, YTO BBIBOJBI, K KOTOPBIM

MOJKJIIOYEHO MUTaHuE, TPUHAAJIEKAT OJJTHON U3 (ha3HbIX OOMOTOK.
QF )

~127V

@ hl]o o o

Puc. 1.2 Onpeznenenrue MpUHAAJIEKHOCTH BBIBOJIOB OOMOTKAaM CTaTopa

AHanornysiM 00pa3oM OIpPEAENIIOT BBIBOJALI ABYX JAPYTHX OOMOTOK
aCUHXpPOHHOTO anekTpojBuratens. [locie 3TOro MOXHO MPUCTYNHUTH K
MapKHpPOBKE Ha4yaJl ¥ KOHIIOB 0OMOTOK CTaTopa.

Cooco0 tpauchopmarmu DJ1C

JIBa xakux-1100 BBIBOJA JIBYX OOMOTOK MPHUMEM YCIIOBHO 3a KOHEIl IEPBOii
u Hadajgo Bropod ¢aszel (U2 m V1) um coemuHuM uX MeXIy cobOoi, a jaBa
CBOOOJHBIX BBIBOJA yCJIOBHO mpuHHUMaeMm 3a Hawdaino (Ul) um kxomerny (V2) u
MOAKIIIOYalOT UX B ceTh 127 B. KOHTpOIBHYIO JIaMITy WA BOJIBTMETP MOJAKIIOYAEM
B TPETHIO 0OMOTKY (pHc. 4.3).

A A
~127V N ~127V B
Dy v P22 Ul 2 2 v2 & v
~ Y\
AN ®>0 Y om0
N\ U>0 N\ U=0
\J L/
a) 0)

Puc. 1.3 Cxema mnis ompeneneHusl «Hadam» U «KOHIIOB» OOMOTOK cTaTtopa
cnocoboM Tpanchopmanuu OJIC a) mpaBUibHOE BKIIOUEHHE, 0) OMMOOYHOE
BKJIIOYEHHE

[Tpu mpaBuibHOM 0003HAUYEHWH KOHIIOB MEPBOM W BTOpOH (a3 B TpeTheit
daze Oyaer mamyktupoBaThcs DJIC u cTpenka BONMbTMETpa OyAET OTKIOHSATHCS
(koHTpOJIbHAS Jamma 3axuraercs). Eciam BonbTMeTp He pabortaeT (Jlamma He
3a)KHUraeTcsi), TO CleAyeT MOMEHATh MECTAMHU MApKUPOBKY BBIBOJOB BTOPO (ha3bl
anextpoasuratens (V1 u V2), nociie 4ero BHOBb COOEpUTE CXEMY U YOEIUTECH,
YTO CTpeJiKa BOJbTMETpPAa OTKJIOHSETCSA (Jlamma 3axuraercs). B 3ToMm ciyuae
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CUMTaeTCs, 4T0 0003HaYeHHs BeIBOOB mepBoit (U1 u U2) u Bropoii (V1 u V2) da3
onpezeneHsl BepHO. [locie 3TOro HEM3BECTHOM OCTAaETCs MapKUPOBKA BBIBOJAOB
TpeThe asbl, T.€. TOM, K KOTOPOU MPUCOETUHEH BOJBTMETD (J1aMIia).

TakuMm ke cnocoOoM OmpenemsioT Havyajlo U KOHEL OOMOTKHU TpeThe (a3bl
(W1 u W2). [lng >Toro TpeThi0 OOMOTKY, K KOTOPOH paHee MOIKIIYaIn
KOHTPOJIbHYIO JIAMITy WJIM BOJIBTMETP, MEHSIOT MECTOM C OJIHOM U3 IBYX OOMOTOK,
paHee MOJIKJIF0YaeMbIX K CETH.

Halinennpie Havyasia U KOHIIBI OOMOTOK OTAENbHBIX (pa3 mMapkupyroT.B Tex
Clly4astX, KOrJa AacCHHXPOHHBIM JBHUratreib HMMEET TOJIBKO TpHU BbIBOJA (IIpH
COCIMHEHUH OOMOTOK 3BE€3/10M) MpPaBUIBHOCTh COEIUHEHHUs (a3HbIX OOMOTOK
MOKHO TPOBEpPUTH, €CIM K JIOOBIM JBYM BBIBOJAM IOJABECTH MOHHUKEHHOE
Hanpspkenue (mopsigka 0,2U,) mepeMeHHOro Toka M BOJBTMETPOM H3MEPHUTH
HaNpsHDKEHUE MEXAY TPEThbUM BBIBOJIOM U Ka)AbIM M3 BBIBOJOB, IPUCOEIUHEHHBIX
Kk cetu (puc. 4.4). B cnyyae mpaBWIIBHOTO COEIMHEHUS 3TU HANpsLKEHUS OyayT
paBHBI TOJIOBUHE MOJBOAMMOrO HampsikeHus. OMNbIT cieayeT MPOU3BECTH TPHU
paza, KaKIbIi pa3 MoABO/IS HANpsHKEHUE K pa3iiMdyHoM nape BbIBOAOB. Eciu ogna
3 (Qa3HbIX OOMOTOK BKJIIOYEHA HEMPaBUIIBHO, TO MPHU JBYX OINbITaX U3 TPexX
HANPSDKEHUM MEXy TPETbUM BBIBOJIOM M KaXKIbIM M3 JIBYX JAPYTHX BBIBOJOB
OyIyT HEOJAMHAKOBBI.

DTO MOXHO OOBICHUTH cieayromuMm odbpaszom. Eciam dasHbie 0OMOTKH
BKJIFOUEHBI B 3BE3/ly MPaBUIBHO, TO Ha CEPACYHHUKE CTaTOpa MAarHUTHBIA MOTOK OT
MOJIKJIFOUEHHBIX (Da3HBIX OOMOTOK HE IepeceKaeT TpeThio (ha30ByH0 OOMOTKY H
noromy J3JIC B HEMOAKIIOUEHHOM (pa30BOi 0OMOTKE Oy/IeT paBHA HYIIIO.

& ~121V

Puc. 1.4 TIpoBepka MapKHpOBKH TMPH TPeX BBIBOJIaX OOMOTKHU CTaTopa

[Tpu HEMPaBMIIBHOM BKJIIOYEHUH OOMOTOK B 3BE3/1y OJIHA U3 TIOIKIFOUCHHBIX
obmoTok OyzaeTr "mepeBEpHYTa" W MAarHMTHBIA TOTOK OyJET MPECceKaTh TPEThIO
¢daszHyto 00MOTKY, B KOTOpOor Oynet naayktupoBarbest IJ1C.

CIIOCOb MWJIUJIMBOJIbTMETPA

OmnpenenuTh Havyajla M KOHILI OOMOTOK CTaTopa ACHHXPOHHOTO
BJICKTPOJBUTATENISI MOKHO TaK>K€ C MOMOIIbI0 KOHTPOJBbHOIO MHJUIMBOJBTMETpPA
MAarHUTORJIEKTPUYECKON CUCTEeMBI. {151 3TOro cHavasa, ¢ MOMOIIbIO KOHTPOJbHOU
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JaMIIbl, ONPENENAI0T MPUHAMJIEKHOCTh BBIBOJAOB Kaxaod oOMoTke (puc.4.2).
3atem Kk ofaHOM (a3HOM OOMOTKE TMOABOAMTCS TMUTAaHHE OT HCTOYHHUKA
MOCTOSIHHOTO TOKA MOHM)KEHHOI'O HAMNPSKEHUs, YTOObl MO OOMOTKE MPOXOJUI
HeOob1IoM TOK (puc.4.5). B MOMEHT BKIIOUEHUS WM OTKJIIOUEHHS PyOUIbHUKA B
IBYX Apyrux (aszHeix oOMoTKax Oyner unayktuposarbest JC.

G G
1 (
'] ]
Q Q
/
s
U1 U2 U1 uz2
F YY" Y Y\
EE S e Vo Vo Nk S Y Y
- ~ N T + ~NNN -
R )\
) @

Puc. 1.5 Cxema mpoBepkHM MapKHPOBKH CIIOCOOOM MMLIMBOJIBTMETpA: a)
3aMBIKaHHE JICKTPUUECKOH 1eMHn; 0) pa3MbIKaHUE dJIEKTPUUECKON 1IeTn

Ecmm x BeiBomy Ul momkimrodeH toitoc, a K BeiBogy U2 - mMuHyc, To mpu
pa3MbIKaHWK PYOWJILHMKA HA BBIBOJAX JIBYX APYTUX (ha3HBIX OOMOTOK OYyJIET IIIH0C
HaV1 u W1 u munyc Ha V2 u W2, 4T0 MOXHO ONpEeAEIUTh MO HAMPaABICHUIO
OTKJIOHEHHUS CTPEJIKM MHIIIUBOJIBTMETPA, MOJKIIOYAEMOTO TMOOYEPETHO K
BBIBOJIaM OOMOTOK JIBYX JIpyrux Qas.

[Tpu 3aMbIkaHUy PYOUTIBHUKA TOJSIPHOCTH Ha BBIBOJAX OOMOTOK Apyrux ¢as
Oyner oOpaTHa yKa3aHHOM.

CHOCOBE ITPOBHBIX BKIKOYEHUIA.

DTOT CMmoco0 OCHOBAaH Ha TOM MPEANOJIOKEHUH, YTO W3 YeThIpeX
BO3MOJKHBIX BapHUAHTOB CXEM COCIUHCHHSI OOMOTOK CTaTopa JJIEKTPOJBUTATEII,
TOJIKO OJIHA M3 HUX SBIISICTCS TIPABUIIHHOM.

[lepen ompITOM TMpU TMOMOIIM BOJBTMETPA WM KOHTPOJIBHON JIaMIIbI
HAXOJST BBIBOJBI KXo (ha3HOW OOMOTKH. 3aTe€M MPOU3BOJIHHO BBHITIOIHSIOT
MapKHUPOBKY BBIBOJIOB, Hampumep: paza A - Ul u U2, paza B — V1 u V2, daza
C — W1 u W2. Ilocne 3Toro, coeJuHUB 0OMOTKH SJIEKTPOIBUTATENS B 3BE311y WIIH
TPEYTOJbHUK, BKIIOYAIOT €T0 B CETh.

[Tpu 5TOM criocobe BKITIOYSHUS DIIEKTPOJABUTATENS MOXKET MOJIYIUTHCS, YTO
omHa w3 (a3HBIX OOMOTOK OKaXETCS HEMpPaBWIBHO BKIIOYCHHOW, T.€.
"mepeBepHyTOi". B  3TOM  ciydae  poOTOp  DJIEKTPOJABUraTelisi  MOXET
MPOBOPAYMBATLCS WM BpamiaThCsi C  MaJOW  CKOPOCTBIO,  W3/laBas
aNeKTpoMexaHndeckuid mym. Torma mrobas U3 0OMOTOK «IEPEeBOPAYUBACTCS» U
JIBUTATENIb OISITh MOAKIIOYAeTCS K CeTH. EciM TOombITKa CHOBa OKa3aiach
HEY/IauyHOM, CIIEIyeT «IEePEBEPHYTYI0» OOMOTKY BO3BpPaTUTh K TPEKHEMY
BKIIFOUCHHUIO W «IEPEBEPHYTH» cleaymomlyr. HeobxoguMo myTeM TpOOHBIX
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BKJIFOYEHHH, TOOYEpEAHO coOupas cXeMbl JOOUTHbCA HOPMAJbHOM paboThI
ANEKTPOJBUTATEIS.

Conep:kanme oTuera
1. BeiuepTuTh CXEMbI MOSICHAIOLINE METO/1 ONPEAEIICHNS Hayal U KOHIIOB OOMOTKH
AJIEKTPOJBUTATEIS.
2. CnenaTh KpaTKue onucaHus (U3HMYECKOro CMbIca, HA KOTOPOM OCHOBAH TOT
WM IPYyTrOil METOJ] IO ONPEIENIEHUIO0 Haval U KOHIIOB OOMOTKH.

KoHTpo/ibHBIC BONPOCHI

1. Kakoii u3 METOA0B 1O ONPEEICHUIO Hauall U KOHIIOB Bbl CUMTaeTe Haubosee
JOCTYIHBIM U MPOCTBIM B MOHTEPCKOM MPAaKTUKE U MOYeMy?

2. Ilouemy B MeToie "MUILTMBOJIBTMETpPA" CTpelika Mprubopa Mpu BKIOUYEHUU U
OTKJIFOUEHUH LIENU CXEMBbI OTKJIOHSIETCSI B pa3HbIE€ CTOPOHBI?
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Jlabopamopnas paboma Ne 2
N3yuyeHnue 31eKTPOTEXHUYECKUX MATEPHAJIOB 00ecTIeYnBAOIIHE
3JIEKTP00E30MaCHOCTh

eab padoTbi:O3HaAKOMUTHCS C DJIEKTPOU3OJSIHUOHHBIMU U
MIPOBOJHUKOBBIMU MaTe€pUalaMu, IPUMEHAEMbIMU B 3JIEKTPOOOOPYAOBAHUH,
U3YYUTh KOHCTPYKIIMIO U CXEMbI BBIIIOJHEHHS OJJHOCIIONHON 0OMOTKHI
ACUHXPOHHOW MAIlIMHBI.

IIporpamma padoThI:

1. O3HaKOMUTBCS ¢ OOMOTOUYHBIMU U BBIBOJIHBIMU MTPOBOIAMHU.

2. O3HaKOMUTBCA ¢ 00pa3aMu AIEKTPOU3OISUOHHBIX MaTePUAJIOB.

3. Onucatp U30ISUOHHBIE MaTePUANIbl AIEKTPOBUTATENS.

4. OnpenenuTb cXeMy OOMOTKHU AJIEKTPOBUTATENS.

MeToauka BbINOJHEHUS PadoOThI

JInsi W3rOTOBJIEHUS M PEMOHTA DJIEKTPUUECKHUX MAIIUH TPUMEHSIIOTCS
CJIEYIOIINE MAaTepUAIbl: KOHCTPYKIIMOHHBIE, «AaKTUBHBIC» U U30JISILIMOHHBIE.

KoHcTpykilmoHHBIE MaTepuanbl UAYT HA H3TOTOBIEHHE TEX YacTel u
JIeTaJiei MallliH, KOTOPhIE CIY>KaT TJIaBHBIM 00pa3oM JUisl TIepeladyd U BOCIIPUSITHS
MEXaHMYECKUX BO3JIEUCTBUIl. B OCHOBHOM NpUMEHSIOTCS: 4YYryH (IIPOCTOM,
KOBKHi1), CTajb (JIMTasi, KOBaHasl), IBETHBIE METAJIBI M X CIUIABBI, MJIACTMACCHI.

AKTHUBHBIE MaTepuajbl Cly)KaT B KaYECTBE MArHUTHBIX U IPOBOJHUKOBBIX
(TOKOIIPOBOIAIINX) JIsI CO3/IaHMSI B MAIlIMHAX HEOOXOIUMBIX YCIOBUM, B KOTOPBIX
IPOTEKAIOT 3JIEKTPOMArHUTHBIE MPOLECCHI.

Hekoropple dacTu dNEKTPUYECKUX MAIIUH pabdOTalOT B  CIOXKHBIX
(bu3MUECKUX YCIOBUIX, TOITOMY K PSIIY MaTEPHAIIOB IPEABABISIIOTCS TpeOOBaHNUS,
OTHOCSIIIMECS OJHOBPEMEHHO KaK K MEXaHMYECKMM, TaK M K MArHUTHBIM U
BJIEKTPUYECKUM CBOWCTBAM HX.

N3omsiunoHHbIE MaTEpUaIbBl MMEIOT CBOMM HA3HAYEHUEM JJICKTPUYECKU
M30JIMPOBATh TOKOIPOBOJSIIME YACTH MAlIMH OT APYTHX MX YacTe W JAPYr OT
Apyra.

a) MarnutHple Matepuanbl. JIg  cepAeYHMKOB — TpaHCHOPMATOpPOB
MIPUMEHSIETCS CIIEUAIbHAs JJIEKTPOTEXHUYECKAs! JINCTOBAS CTajlb C OTHOCUTEIBHO
OoonmpmM  conepkanneM kpemHus (10 4—5%) TtommuHOM OO0BMHO 0,5 WM
0,35 mmnpu vactote mepemenHoro toka 50 I'm. Ilpm Gosee BBICOKMX YacTOTax
toka, Hanpumep npu 300—400 'nm Beime, TommumHa cranu BeiOupaetcs 0,20 u
0,10 MM.B 3TOM ciydae 3HAYMTENBHO CHIDKAIOTCS MOTEPU OT BUXPEBBIX TOKOB,
HABEJCHHBIX MEPEMEHHBIM MArHUTHBIM I1OJIEM, UMEIOIIUM MECTO B CEPIACUHUKE
TpaHcdopmaropa.

JInst M3roTOBIEHMS OTAEIBbHBIX YACTEW MArHUTHOM CUCTEMBI JJIEKTPUUECKUAX
MalllUH TMPUMEHSIOTCS pa3iuyHble (eppOMarHUTHbIE MaTepHUaibl: JIUCTOBAs
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ANEKTPOTEXHUYECKAS CTab PA3IMYHBIX COPTOB, UYTYH, CTAIHHOE JUThHE, JIUCTOBAS
(KOHCTPYKLIMOHHAs) CTallb, KOBaHAs CTalb.

Te dyacTM MamMHBI, TA€ HMMEET MECTO MEePEMEHHOE€ MAarHuTHOE ToJie,
COOMPAIOTCS W3 M30JIMPOBAHHBIX OJUH OT JAPYTOro JIUCTOB 3JEKTPOTEXHUUYECKOM
CTaJIM C cojiepKaHreM KpeMHus 10 2—3% oObI4HO TONImKUHOMN 0,5 MM.

[ToTepu MOIIHOCTH B JUCTOBOM CTAJIM OT THCTEPE3UCAa U BUXPEBBIX TOKOB
XapaKTEePU3YIOTCS YIAEIbHBIMU MOTEPSMH, T.€. TOTEPSIMU B | KI' CTaJIM MPU YaCTOTE
50 T'um cuHycOMOanbHOM W3MEHEHUM WHAYKIUU I[PU aAMIUIMTYIE, PaBHOU
10000 I'c.OHu cocTaBisAOT ISl IUCTOBOM CTajiu, MPUMEHSEMOMN JJi1 HOPMAaJIbHbIX
MaiH, npu tommuHe 0,5 MM— okoimo 3 BT/Kr; myis JIMCTOBOM CTaiMl C
cojiep>kaHreM KpeMHus a0 4—5%, mpumeHsieMon 1y TpaHchOpMaTopoB, MpHU
tonmune 0,5 Mmv— okoso 1,4— 1,5 Br/kr, npu Tonmuue 0,35 Mmm— okosno 1,3—
1,2 Br/kr. Yka3aHHasi TUCTOBasi CTajdb HA3bIBACTCS ropsuekaTaHod (1o crmocoly
U3roTOBJIEHUS). B psifie ciyuaeB BBITECHSAETCS XOJOAHOKATAHON JTMCTOBOW CTAJIbIO,
umerolei 0osiee BBICOKHE AJIEKTPOMAarHWTHbIE CBOMCTBa (OoJiblliee 3HAUYCHHE
MAarHuTHOW TMPOHUIIAEMOCTH WM MEHBIINE YyACNIbHBbIC TOTEpH). XOJIOJHOKATaHAas
CTaJlb B HACTOSIIEEC BpeMs IIUPOKO MPUMEHSETCS i1 TpaHCHOpMATOpOB U
KPYIHBIX SJIEKTPUYECKUX MAIIH.

CranbHOE JUTBE M KOBaHas CTajdb, TaK JX€ KaK M KOHCTPYKIIMOHHAas
JUCTOBAs CTaJlb, MPUMEHSIOTCS U T€X YacTel MarHUTHOW CHCTEMBbI MAIllWH, B
KOTOPBIX UMEET MECTO IMOCTOSHHOE MAarHUTHOE TIOJIE.

0) IIpoBonHMKOBBIE MaTepuanbl. K HUM OTHOCHUTCS MpEXkKIE BCEro Meab —
CPaBHUTEIBHO HEIOPOTOil MaTepural, UMEIOIINI Majoe YAEIbHOE CONPOTHUBIICHUE.

Hapsiny ¢ Menpro 1uisi POBOJHUKOB NPHUMEHSIOTCS TaKXKE AIlOMHUHUN U
WHOTJIa HEKOTOphle cIuiaBbl (J1IaTyHb, ¢dochopucras Oponsza). MenHele u
ATIOMUHUEBBIE TPOBOAA JUIsI OOMOTOK JJIEKTPUYECKUX MAIIUH H3TOTOBISIOTCS
KPYTJIBIX U TOPSIMOYTOJIBHBIX CEYEHUN C pa3IMYHbIMU BUJAAMH W30JsuuH. s
U30JSIUMM  TPUMEHSAIOTCA  CHEUUAJIbHBIE  SMaleBble  JIaKM, CTEKJIONpsiKa,
IJIaCTMACChl, CHHTETUYECKHUE TIICHKHU.

Jliis ManuH HeOOIbIIoi 1 cpenneii MomrHocTd (mpuMepHo 10 300 kBT) Ha
HanpspkeHust 70 700 ByacTo BBIOMpAIOTCS MPOBOJMA C SMAEBOW H3OJSILIUCH.
[IpuMeHsieMble MpU 3TOM HArpeBOCTOMKHE AMAJIEBbIE JIAKU MO3BOJISIIOT MOJYYUTh
TOHKOE€ M BMECTE C TE€M JOCTAaTOYHO HAJEKHOE H30ISLUUOHHOE MOKPBITUE
IIPOBOJIOB.

B)U30a411MOHHbIE MaTepuanbl. M3071HMI0 HYXHO CYUTaTh OJIHHM U3
OCHOBHBIX 3JIEMEHTOB JJIEKTPUYECKOM MamuHbl. OHa B OOJIBIION CTENEHU
oTpejieNsieT uX HaIe)KHOCTh B padoTe.

HarpeBocToiKOCTh  M30JIAIIMOHHBIX MaTE€pUagoB, NPUMEHEHHBIX s
M30JISM  OOMOTOK, OTpeaeseT JJOMYyCTUMBIE TeMIepaTypsl OOMOTOK, a
CIe0BaTeNbHO, M HArpy3kd AaKTHUBHBIX MAaTepUaJIOB (IUIOTHOCTh TOKa JUIs
MPOBOJHUKOB,  HWHAYKIMS IS  cTanu). boyblioe  3Ha4eHUE  UMEIOT
TEIJIONPOBOJIHOCTh M3O0JISIIUM, @ TaKKe €€ BIIarOCTOMKOCTh U XHMHUECKas
CTOMKOCTb.

TpebyeTcs Takke, 4TOOBI M30JAIUs 00Jaaana 10CTaTOYHOM MEXaHUYeCKOM
MPOYHOCTHIO, TaK KaK B MpPOLIECCE H30JUPOBKH OOMOTOK, YKIAIKM HX Ha
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CEepACYHUKU TpaHCPOpPMATOPOB WJIM B MaIIMHBL, a TakKKe B YCIOBUAX
AKCILTYyaTallMK U30JIALMS OBEPraeTCsl 3HAUYUTEIbHBIM MEXaHUYECKUM YCUIIHSIM.

Ha nepBoe MecTto nomkHa ObITH MOCTaBi€HA CHroAsHas uzoisauud. OnHa
HaWIy4yliuM oOpa3oM yAOBIETBOPSET NEPEUYUCIECHHBIM BBIIIE TPEOOBAHUAM.
HcxonHbIM MaTtepruaioM 31€Ch CIYKUT Ciatofa. M3 ciroapl, NUMIIAHONW HA MEJIKUE
IJTACTUHKYU, W3TOTOBIISIIOTCS MUKAHUTBI, MHKAJIEHTHI, MHUKadoiuidl. MHUKaHUTHI
MPEACTABIAIOT COOOM JIMCTBI, COCTOSIIHME W3 MEJIKUX IUIACTUHOK CIIIOJIBI,
CKJIEEHHBIX MEX]ly COOOH MpHU MOMOIIH CHEIUANbHBIX JTAKOB. MUKaIeHTa COCTOUT
W3 OJHOTO CJIOSI TOHKOM IIWIIAHOW CJIIOJIbI, OKJIEEHHON C JIBYX CTOpOH Oymaroii.
Mukadonuil COCTOUT U3 OJHOTO—TPEX CJIOEB IIMIAHOM CIIOJIbI, HAKJIEEHHOW Ha
OyMmary; W3roTOBII€TCS B BHUJAE JUCTOB. BMecTo Oymaru mnpHUMEHSIETCS TaKkKe
CTeKJIOTKaHb. MuKaneHTa W MUKaOIui SBISIOTCA OTHOCUTEIBHO JOPOTHMMHU
U30JSIIIMOHHBIMYA MaTepuajaMy U MPUMEHSIOTCS TJIaBHBIM 00pa30oM JIJIsi MalllMH Ha
BbIcokue Hanpspkenus (ot 3000 Bu Briie).

Haubonee yacto /s M30SUMU MPUMEHSIOTCS BOJOKHHUCTBIE MaTepUalbl:
OyMmaru, KapTOHBI, JICHThI, TKAaHU U T. M. VIX OCHOBHBIE JOCTOMHCTBA — BBICOKAs
MEXaHM4YecKasi MPOYHOCTh M THOKOCTb M CPAaBHHUTEIbHO HU3Kash CTOMMOCTb.
Onnako HENPOIUTaHHbIE BOJIOKHUCTBIE MaTepuabl o0JyamaroT
TUTPOCKOIMMYHOCTHIO, TJIOXO0H TEMIONPOBOJIHOCTBIO U HEBBICOKOW 3JIEKTPHUUECKOMN
NpOYHOCTHIO. [103TOMY OHM PUMEHSIOTCA JJISl U3OJSIUU SJIEKTPUUECKUX MAIIUH
TOJIBKO B MMPOITUTAHHOM BHUJE, YTO 3HAUUTEJIBHO YIy4lIaeT UX CBOKCTBA.

Jist ynydiieHus: CBOMCTB M3OJSIUU DJIEKTPUYECKUX MAIIUH HEOOXOIUMO
IPUMEHEHHE NPOMUTOYHBIX U IIOKPOBHBIX JIAKOB.

N30n11MOHHBIE MATEPHUAIIBI, TPUMEHSAEMBIE B DJIEKTPUYECKUX MalIUHAX, IO
HarpeBOCTOMKOCTHU Pa3/IeIAI0TCS Ha HECKOIBKO KJIACCOB.

Kimacc wusomsaumm A: Xyomok, Imenk, Oymara W Jpyrue IoJ00HBIC
OpraHMYeCcKUEe MaTepuaibl, MPONMUTAHHBIC JHOO MOTPYKEHHBbIE B MACIlO, & TAKXKe
COCTaB, Ha3bIBAEMbIII 5Malbl0 W  MPUMEHSEMBIM TpPU  U3TOTOBJIECHUU
AMaJIMPOBAHHBIX IIPOBOJIOB.

Knacc m3onsauuu B: wsnenus u3 cimionwl, acOecta, CTEKISIHHOTO BOJIOKHA,
COJZIEpIKalllEe BSKYILHE BEIICCTBA.

Knacc wzonsmuu F wznenust w3 cironpl, acbecta, CTEKISTHHOTO BOJIOKHA,
MPONUTAHHBIE KPEMHUIOPraHUYECKUMH COCTaBaMHU.

Kpome kmaccoB wm3omsiuu A, B u F i snekTpuyeckux MalivuH
NpuMeHsoTCa  Kknacesl m3omamuu E w H. W3 Hux kimacc E  3aHumaer
MPOMEXKYTOUHOE MoJjioxkeHue Mexny kinaccamu A u B. K knaccy umzomsiuun H
OTHOCSITCSI HauOoJiee HarpeBOCTOMKHE U30JISIITUOHHBIE MaTEPUATIbI.

OTyeT BBIMTOJHUTE B BHIE TA0IUIBI 2.1.

Tabnuna 2.191eKTpOTeXHHYECKIEe MaTepUAITbI

HaszBanue n Kacc Oo0acTe

Mapka MaTepuana HarpeBOCTOMKOCTH MIPUMEHEHHUS
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[MTPUJIOXEHHUE
OJIEKTPOTEXHUYECKHUE MATEPHUAJIbI

Jonyctumas temneparypa Harpesa 105 °C
DneKTpoKapToH - OB

Kabenpnas 6ymara — K

Jlakorkanp — JIXM, JIXb, JIIIIM, JIKM

Tpy6xa xnopsununosas — TJIB, TJIM, TILJI
BriBognoii nposon - I[TPT°, TTIPT'b, JIIPT'C, IIC, TIBBJI
Jlax nponutounsiii — bT-980, 987, 988

Jonyctumas Temneparypa Harpera 120 °C
[TneHKo3eKTPOKAPTOH Ha JIaBCaHE WJIM Ha BUHU]IICKCE
Crexnonakorkadb — JICM, JICJI

Tpyoka — TOC, TOJI

Crexnonenra — JIDC, crekmouynok — ACOU

Knun — tBepioe nepeBo, rerunakc b, tekcronut B
BriBoninoit posoxa — JITUJI, TIBITO, ITPT"-500

Jlak nmponutouHsii — MJI-92

Honyctumas remnepatypa Harpesa 130 °C
[Tnenkoac6okapToH Ha mieHke [T
[TnenkocunTokapton — [ICK-JI

N3odnexe — 2B

Tpy6ka — TOC, TOJI

Crexnouynok — ACOY

Knun — creknorexkctonut — CT, npecc-marepuan Al'-4
BriBogusie mpoBoja — [IBCHK

Jlax mponurounsiii — MJI-92, Bogosmynbscuonnsie — 321-B, TIDJI-8
Jonyctumas temnepatypa HarpeBa 155 °C
[TnenkocunTokapToH — I[ICK-JIIT

I'nOkmii creknomukanut — [,DD1, IH,DI'1
Crexmnonakotkanb — JICII, JICKJI

Tpy6ka — TKP, TKbI

Crexnonenta — JIDC, creknouynok — ACOY

Kmun - creknorexkcronut — CTK, creximonnactun — CIII-O
BriBonnsie ipooaa — [1TJI-200, PKI'M

Jlak nponutounsiii — [13-933, KO-964H

Jlonyctumasg Temneparypa Harpesa 180° C
['uOkuit Mukauut — [ K
['uOkuit crexitomukanur - [ 2 OK1
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Crexknorkanb — JICK, JICKP

Tpyoka — TKC, TP®

Crexnouynok AC2Y(0)

Knun — creknorekctonut — CTK
BriBogusie npoBoga — [IBK®, [IBKOY
Jlax nmponurounsiit — [1K-34,1TK3-13

OBMOTOYHBIE TTPOBOJTA
Mapxka N3onsuus t°C | Knacc
npoBoja
IMaJjieBasi M30JIA LU
[19B-1u?2 BricokonpouHas sMaib Ha| 105 A
MOJIMBUHUJIALIETAJIEBOM OCHOBE B 1 U 2 cros
II9BTJI BricokonpouyHass sMans Ha mnonuyputaHoBoi | 120 E
II9TB flna;i;;;ocmﬁmﬁ sMane, Ha nommdupHoi | 130 B
[19TB-F To e ¢ MOIU(PUITIPOBAHHON OCHOBOM 155 F
[I9TK HarpeBocroiikas sMaib Ha| 155 F
KNEMHUNONTAHUYECKOU OCHORE
Moo HarpeBocroiikas sMane Ha ¢roportactoBoit | 180 H
OCHORE
[IOK®D HarpeBocroiikas aMallb Ha| 200 C
Kf‘ﬂﬂMVTKOd’)Tﬂﬂﬂﬂﬂﬂ(‘TnRﬂﬁ OCHORE
BoJiokHucTas H30aA1UA
I1BO, I1B/1 XmomyatoOyMaxkHast ipsika B 1 u 2 ciost 105 A
[TIIO, ITIIJ] | [énkoBas npsixka B 1 u 2 cnod 105 A
10O, TIJIA JlaBcanoBas nipsika B 1 u 2 cinosd 105 A
[1CO, IICJ CrexnsiHHas npspka B 1 1 2 cnost 155 F
I[NCAK CrexnsHHass mnpsbka B 2 ciosi, npornuTaHHas | 180 H

KPEMHUUOPraHUYECKUM JTaKOM

MeToauka onpeaeeHUs1 CXeMbl OJJTHOCJTOMHBIX 00MOTOK

IlomrocHOE neneHue,

BBIPAKCHUS

T=12/2p,

BBIPAKCHHOC YHCJIOM IIa30B,

rae Z - 4iciio na3oB ctaTopa (potopa);

2p — YHCIIO MOJIOCOB MAIIUHBI.

[ITarom 0OMOTKH ())) HA3BIBAIOT PACCTOSHUE MEXK]y AKTUBHBIMU CTOPOHAMHU
olHOU U To# ke KaTymku. lllar uamepstor ynciaom nazos. Illar oOMOTKH MOKET
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OBITh paBEH TMOJIOCHOMY JACJICHUIO (Y = T) B OOMOTKE C AMaMETPaJbHbIM I1arom
WM HECKOJIBKO MEHBILIE MOCIENHETO (¥ < T) B OOMOTKE C YKOPOUYEHHBIM LIArOM.

JIns modydeHusi OHOM TMaphl MOJIOCOB JOCTATOYHO UMETh OJHY KATYIIKY
Ha (pa3y. Takas 0OMOTKa Ha3bIBAETCSI COCPEIOTOUCHHOM.

[Tpu GonbIIOM YHCIIE BUTKOB MX KOHCTPYKTHBHO TPYIHO YJIOXKHTH B JBa
naza. Kpome Ttoro, xpuBbie DJIC u MJIC 310l 0OMOTKM OBUIM ObI MCKa)KEHBI
PE3KO BBIPAKEHHBIMU TAPMOHUYECKUMH COCTABJISIOIIUMHU.

Jlns ycTpaHeHUs STUX HEJAOCTAaTKOB, YMEHBILICHHS Tabaputa MallluHbl U
CTENIEHU €€ HarpeBa OOMOTKM MAIIMH TEPEMEHHOT0 TOKa BBIMOJHSIOT
pacnpeieeHHbIMHU.

Karymku psnom nexammx Ma3oB OJHOIO MOJOca U OAHOM (a3bl 00be-
JTUHSIOT B KaTYIIEYHBIC TPYIIIHI TaK, YTOOBI HAMPABJICHUE TOKA B JICXKAIIUX PSIOM
CTOpOHAX KaTyIIKH ObUIO OJWHAKOBBIM. Ecnu KkaTyiiedHble TPymnmbl OOMOTKHU
cratopa (poTopa) coAepaT pa3jIuyHOE YHUCIO KaTylleK, HY>KHO CcoOJ0aTh
HOPSJIOK B YEPEIOBAHUN HEOIMHAKOBBIX KaTYIICYHBIX TPYIIIL.

BaxxHoil TeopeTHdecKoW BEIUYMHON OOMOTKHM CIYKHT YHCJIO Ta30B Ha
noJitoc U (azy, onpenensieMoe o Gopmyne

q = Z/2pm,

rae M- yucio ¢a3z ooMoTku (st TpexpaszHbIx 0OMOTOK M= 3).

KoHCTpYKTHBHO (paBHO YHCITY KaTYIIEK B KaTYIICUHON T'PYIIIIE.

Karymka (cexkmusi) - COCTOMT W3 HECKONBKUX J()PEKTUBHBIX BUTKOB,
CTOPOHBI KOTOPOH PACIOIOKEHBI B ABYX Ma3ax.

Karymeunas (cexuuonnas) rpynma (KI') - cocroutr u3 omgHON WM
HECKOJIbKMX KaTYIIEK (CEKIIH).
Karymeunsie TPYIIIbI M3TOTOBIIMBAKOTCS (HamMaThIBAKOTCS )

PAaBHOCEKITMOHHBIMUA HWJIM C KOHIEHTPUYECKUMHU CEKIHMSAMHU, TPHYEM IOCICTHUE
OoJsiee TpyJOEMKHE INPU HM3TOTOBJICHWH, TaK KaK IMPH WX HAMOTKE TpeOyercs
CIIeNUAJIbHBIA CTYIEHUYaThIN I1a0JIOH, HO OHU HaJie)KHEEe B paboTe, OTOMY 4TO
CEKIIMU HE TEePECEKaI0TCs MKy COOOH, a JIeKaT B OJTHOM TUIOCKOCTH, YTO TaKKe
CIOCOOCTBYET YMEHBIIICHUIO JIOOOBOM YacTH OOMOTKH.

[ITar xaTymku 3aBUCUT OT THIIA OOMOTKH, YHCJIa TAa30B CTaTOpa W YHCIIa
ITOJIFOCOB.

B 3aBHCHMMOCTH OT 4mciia Ma30B CTaTOpa M YHCIa TOJIOCOB KaTyIICYHBIC
TPYIIB MOTYT MUMETh OT OJHOM JO BOCHMH KaTyIIEK (CEKIIUH) COSTUHCHHBIC
MPOMEKYTOUYHBIMHA  TIPOBOJHUKAMHU. [IpOMEXKyTOUHBIE TPOBOJHUKH MEXKIY
CEKIIUSIMH HaXOJATCS CO CTOPOHBI CXEMBl M HA3bIBAIOTCSA MEKCEKIIMOHHBIMHU
nepexogamMu. YHMCIIO KaTyIIeYHBIX TPynm B ¢a3e 3aBUCHT OT THUIA OOMOTKH H
gucia mojrocoB. IIpoBogHukH, oOpasyronme cxXemMy OOMOTKH, Ha3bIBAIOTCS
COCAMHEHUSAMH MEXIy KaTYIICYHBIMM TpPyIIaMH, KOTOphIE 00s3aTelIbHO
M30JIUPYIOTCS CTICIUaIbHBIMA TPyOKaMHU.

Tpu ¢da3el, W30IUpPOBaHHBIC APYr OT Apyra (COCTOST M3 KaTyIICYHBIX
rpynm) obo3Hawarores: Hayama — UL, V1, W1, xonuer — U2, V2, W2 u
COCIUHSIOTCS BBIBOJAMU B TpeyroibHuK (A) U2—V1, V2—W1, W2—UI1, i B
3Be3ay (Y)Bmecte Bce koHIibl — U2, V2, W2, nian navano ¢paz — UL, V1, W1,
pacnoJiararorcsa apyr ot apyra Ha 120 rpagycos.
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®da3pl cOOMPAIOTCS W3 Pa3pe3HbIX (OTIAETbHBIX) KATYIICUHBIX TPYMNN WU
3aroTOBJISAIOTCS LenbiMu (0e3 maek). B mocnegHem ciydyae Mexy KaTylIeYHbIMU
rpynnaMyd B MPOIECCE HAMOTKH OJIEBAIOTCA HW3OJSILMOHHBIE TPYyOKH, oO1iee
KOJIMYECTBO KOTOPHIX B KaXJI0M (paze Ha OJHY MEHBIIE YHCJIa KaTYHIEYHBIX
rpyni. [[nmuHa n30a1MOHHON TPYOKH paBHA IIMPUHE IIara CEKIHUHU.

OnHocnoiiHass OOMOTKa C IeJbIM YHCJIOM I1a30B Ha MOJIOC U  (azy
BBITIOJTHSETCS TOJHBIMUA  (COCPEIOTOYEHHBIMU KATYIICUHBIMH TpyNnnaMu B
71000BOM YaCTH) ¢ PaBHBIMU WJIM KOHIIEHTPUUYECKUMU CEKLIUSIMU AHUAMETPaTHHOTO
mara. J[Jis 0JJHOCIOMHONM PaBHO-CEKIIMOHHONW OOMOTKHM JUaMETpajbHbIN IIar JJIs
BCEX CEKIIMW OJMHAKOB, a JIJIl KOHIICHTPUYECKOH OOMOTKM JAHaMETPabHBIN IIar
(Mo pacuery) MOKHO MOJYYUTb TOJIBKO CPETHUM.

[Ipu KoHIEHTpHUYECKOM OOMOTKE Imar Mo Ma3aM JUisl KaXJAOW CeKIUu
ONpeNENAEeTCs MO PACUETHOMY HIary. JIeBble CTOPOHBI CEKIMI pacrojiaratorcs B
nazax craropa 1, 2, 3, 4 u 1.1. [IpaBasg ctopoHa OO0JIBIION CEKIMU pacnoiaraeTcs
B Ta3y Ha pPacCTOAHUU AuaMETpaibHOTO mmiara. CTOPOHBI MEHBIIMX CEKIUU
pacrnoJyiaraloTcsi B COOTBETCTBYIOUIUX IMa3ax PsAOM BHYTpH OOJBIION cekuuu (Ha
OJIVH TIa3 MEHBIIIE).

OnHoOCOMHBIE PaBHOCEKIIMOHHBIE M KOHIIGHTpUUYECKHE OOMOTKH (¢
MIOJIHBIM YHUCJIOM I1a30B Ha TMOJIOC U (a3y) BBIMOIHSIIOTCS C YETHBIM U HEUETHBIM
KOJIMYECTBOM CEKIMI B KaTyIIEUYHBIX Ipynnax 1 2p =4, 6, 8 u T.1.

Jlist paBHOCEKIIMOHHOW M KOHIIEHTPUYECKOH OOMOTKH dJIEKTPUYECKUE
XapaKTEPUCTUKU PAaBHOLICHHBI.

Hecmotpst Ha To, uTto anga 2p = 2, oAHOCIOWHAs OOMOTKa (C TOJIHBIM
YUCJIOM CEKUMH B KaTYIIEUYHBIX TPYyNIax) TEOPETUUYECKH BBHINOJIHUMA, Ha
NPaKTUKE HE TMPUMEHSETCS M3-3a OOJBIIOro Iara, a yKJIaJbIBaeTCs «BPa3BAIKY»,
IIpU KOTOPOU 1Iar yMmeHsinaercs Ha 0,50.

Ecnu B oiHOCI0MHOM OOMOTKE B KaTYIICUHBIX TPYNIAX pa3AeiuTh CEKIIUH
Ha JIB€ YaCTH M CTOPOHBI MX Pa3MECTHTh PAIOM B (azax, TO Takas OOMOTKa
Ha3bIBAETCS OJJHOCIOMHON «Bpa3BaJIKy». [Ipu «pa3Bankey» mar Mexay CTOpOHAMHU
CEKIIMI YMEHBIIAETCS] Ha YHUCJIO Ia30B, PAaBHBIX YHUCIY CEKLIHUN «pPa3BaJIKW».
HecMmoTpst Ha TO, 4TO MIMPUHA MEXKIY CTOPOHAMH CEKIIMH YMEHBIIAeTCs, 0OMOTKA
CUMTAETCSl JUAMETPaJIbHOM, TaK KaK CPEJHUIN IIar OCTAE€TCS PABHBIM MOJIIOCHOMY
JEIICHUIO.

B 0nHOCHOWHOW KOHIIEHTPUYECKOW OOMOTKE «Bpa3BajKy» MPH UYETHOM
qrclie TTa30B Ha TMOJIIOC U (pa3y miar mo ma3am ONpeAeseTcs o JUaMETPaTbHOMY
mary. JIeBple CTOPOHBI CEKIUM «Pa3BaJIKW» YKJIAJbIBAIOTCS B masel 1, 2, 3 u T.1.
IIpaBast cropoHa OOJBIIONW CEKIMU MOMAJaeT B Ma3, PaBHbIA JHAMETPAILHOMY
(pacuetHOoMYy) mary. MeHbIlIME CEKIIUU PACTIONAralTcs PsiioM BHYTPH.

OnnocnoitHas oOMOTKa ¢ APOOHBIM YHCIOM TIa30B HA MOJIOC M a3y
03HAYaeT, YTO OJHU KaTYIIEYHbIE IPYNIbl UMEIOT YHUCIIO CEKIIHM, paBHOE 1IEJIOMY
4yuCly, a Apyrue — Ha oJHy Ooibiie. Bennuuna aqpo0u onpeaensier KOJIUYecTBO
OOJIBIIMX KATYHIEYHBIX TPYMI, a OCTalbHAas YacTh JApOOM A0 IEJOro Yucia
onpenesseT KOJIMYECTBO MAaJIbIX KaTYyIIEUHBIX Tpymn (0T OOLIEro KOJIMYecTBa
KaTYyIIEYHBIX TPy OOMOTKH).

22



OnnocnoiiHass oOMOTKa C JAPOOHBIM YHCJIOM Ma30B Ha Mojioc U a3y
COCTOMUT W3 paBHBIX YacTel (MEepHOJIOB) OJMHAKOBOTO uYepeOBaHUs OOJIBIIUX U
MaJIbIX KaTYIICYHBIX TPYIII, C KOJIMUYECTBOM KaXKJIOM B 3aBUCUMOCTH OT BEJTUYUHBI
npobu. OOmiee 4YHCIO TMEpPUOJOB UepeOBaHUS B OOMOTKE OIpeaessercs
KOJIMYECTBOM BCEX KaTYyIICUHBIX TPYINI B OOMOTKE, MOJEICHHOE Ha YHCIIO
KaTYIIEYHbIX TPYIII B OJHOM MEPUO/IEC YepEAOBAHMS (3HAMEHATEND).

B oaHocnolHbIX 00MOTKaX ¢ IpOOHBIM YHCIIOM Ia30B Ha MOJOC U ¢asy,
HECMOTpPSl Ha TO, YTO KaTYIIEUHbIE TPYIIBl UMEIOT PA3HOE YHUCIO CEKIHUM, OHU
CUMTAIOTCSI BCE TMOJHBIMU (COCPEAOTOYEHHBIMU B JIOOOBBIX YACTSIX) U MOTYT
BBITIOJIHSITECSL PABHOCEKIITMOHHBIMU WJIM  KOHILEHTpUuueckumu. [lpu Hamuuuu
KaTYIIEYHBIX TPYNN C Pa3HbIM YHCJIOM CEKIUW Mard ux OyIyT pa3iMyHbl, YTO
YCJIOXKHSIET BBITIOJIHEHUE OOMOTKHU.

[Ipuuuna pacrnpeneneHus OOMOTKH MO Ma3aM OOBSICHSETCS CIICIYIOUUMU
obOcrosaTenbcTBaMu. llepeMeHHBI TOK, TIpoTeKas MO OOMOTKE, CO37aeT
MarHuTHBIA MOTOK, KOTOPBIM Ooisiee A(PeKTUBEH MpU CHUHYyCOMAAIBHOU (opme
KpuBOi. Tak Kak OJHOBPEMEHHO BO3HMKAIOT HEUETHBIC TapMOHHMKU (a mpH
JTpOOHOM ( W YETHBIE), TO MPOUCXOJUT HMCKAXKEHHUE OCHOBHOH (IEPBOM) KPHUBOI
MAarHuTHOTO MOTOKA, YTO BEJET K JIOMOJTHUTEIBLHBIM TTOTEPSIM.

B oxgnocnoitHo# quameTrpanbHOi 0OMOTKe Mpu (| = 1 HEYeTHbIE TAPMOHUKHU
OKa3bIBAIOT MOJHOE BPETHOE BIMSHUE HA OCHOBHYIO KPUBYIO MAarHUTHOTO MOTOKA,
Tak Kak ko3(duiment pacnpenenenus oomotku Ky= 1. 3a cuet pacnpeneneHus
OOMOTKM C YBEJIMYECHHEM YHCIIa MMa30B Ha MOJOC U (Pa3dy yMEHbBIAIOTCS BCE
HEYeTHble TapMOoHUKH. Wx BenwuumHa  ompenensiercs  KodhPUIMEHTOM
pacmnpeneneHus 0OMOTKH

Kp = 0,5:(U-g-sin30°).

IIpu Q=2-8 Bce HeueTHBHIE TApPMOHHMKH, B TOM 4YHuCIe S-1 U 7-4,
ymenpmarwtcs no 0,259 — 0,141, a 3-1 — go 0,707 — 0,644, torma kak
OCHOBHO# MarHUWTHBIN MTOTOK YMEHbIIIaeTCsl He3HauuTenbHo — 110 0,966 — 0,956.
VYBenuueHne uuciaa Ma30B Ha TOMIOC W (a3y OOBIYHO MpeaycMaTpuBaeTCs
3aBOJIaMU-U3TOTOBUTENISIMHU 32 CUET YBEJIMYEHHMsI MMA30B CTATOpa, a MPH PEMOHTE
AIEKTPOJBUTATENS C 3aMEHOW OOMOTKM 3a CUET YMEHBIIEHHUS YHCIia TOJIOCOB
cTaTopa, Hanmpumep umeeT Z = 72, ce4eHue CIUHKU y HETO MPEeayCMOTPEHO Ha
2p = 6, HO BBITIOJIHEH Ha 2p = 8, = 3.

[Tpu HEOOXOMIUMOCTH, TIEPECUNTHIBAs OOMOTKY Ha 2p = 6, mony4yum ( =4, a
3HAUMT, YIYUYIIEHHYIO KPUBYIO MAarHUTHOTO MOTOKA.

Yem Oomplle MmUpUHA HEYETHBIX TapMOHUK, TEeM OOJblliee BPEIHOE
BIIMSIHUE OKAa3bIBA€TCSI Ha OCHOBHYIO KPUBYIO MarHMTHOro motoka. Ilostomy B
MEPBYIO OYEPEAb CTPEMSTCA UX YHUUTOXKHUTD.

TpexdaszHyro 00MOTKY MOYKHO BBINIOJHUTH ¢ (a3HoM 30HOH B 60 miau B 120
AIEKTPUUECKUX TPAyCOB, HO 00BIUHO Oepercs mepBasi — 60 rpagycoB, Tak Kak B
ATOM ciy4yae MojydaeTcss Jaydiuid (Oonbiinil) ko3 PUUUEHT pachpeaeaeHus
o0OMOTKH, TO3TOMY TpeOyeTcs B 1,15 pa3a MeHblliee unciio BUTKOB B (aze. Pacxon
MIPOBOJA MPU 3TOM CHUXKaeTcs Ha 15 %.

Tpexdaznas oomoTKka ¢ 60-rpagycHoi ¢a3HOM 30HON 00IadaET CBOMCTBOM,
IpU KOTOPOM 3-s TapMOHHMKA HE MPOSBIAETCS (YHUUTOXKAETCS) BKIIOYEHUEM
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OOMOTKHU B 3BE€31ly WU TPEYTOJIbHUK, HO MPEANOUYTEHUE UMEET 3B€3/1a, TaK KaK B
sTOoM ciydae Hamnpspkenue a3 u IJ]C 3-if rapMOHUKY UMEIOT TPOTUBOMOJIOKHBIE
3HAKU U HAIPaBIICHbI APYT APYT'y HaBCTPEUY.

[Ipu BxmroyeHMn oOMOTKM B TpeyrodbHUK s OJC 3-i rapMoHUKH
oOpa3yeTcsi 3aMKHyTas LIelb, B KOTOPOH LUPKYJIUPYET TOK TPOMHOW YaCTOTHI, U
3/1C ypaBHOBemUBaeTCs (YHUUTOXAETCS) MaJCHUEM HAIPSIKEHUS CETH 3a CYET
COMPOTHUBJICHUS LIETH, B PE3YJIbTATE YETO U3-32 HAIPEBaHUS OOMOTKH BO3HHKAIOT
JNONOJHUTENbHbIE noTepH, yMmeHbmaetcs KIIJ snektponBurarens. Hamuuue
CKOCa Ta30B B CTAaToOpe TO3BOJISIET HE3HAYUTENIbHO YIYYIIUTh KPHUBYIO
MAarHuTHOTO TIOTOKAa W YMEHBIIUTHh BPEIHOE BIUSHHUE 3YyOIIOBBIX TapMOHHUK Ha
KPUBYIO ITyCKOBOTO MOMEHTA.

HecMmoTpst Ha Bce mpuHMMaeMble MEpPBI, TPU OJJHOCIONHON 0OOMOTKE HEJb3s
NOOUTHCS CUHYCOMJIAJIbHOM (OPMBI KPUBOM MArHUTHOIO TOTOKAa, a 3HAYUT, U
yAYUIIEHU TEXHUYECKUX XapaKTePUCTUK dJEKTpojaBUrareis. Takod Tum
OOMOTKH CYHMTAETCS] SKOHOMUYECKH OMPABAAHHBIM JI HEOOJBIIONW MOIIHOCTH
JBUTATeNIel, KOorja Ierecoo0pa3sHO YMEHBIIUTh TEXHOJOTMYECKHE 3aTpaThl Ha
U3rOTOBJIEHUE OOMOTKHM, HE CMOTPS HAa YBEJIMYEHHE JHEPreTHUUECKUX MOTEpPh B
MaIIHE MPU €€ IKCILTyaTall|H.

IMopsaaok BbINOJTHEHUS] PA0OTHI
1. Ha wumeromeMcss cTatope MamMHBL TpeXx(a3HOTO MEPEMEHHOr0 TOKa
MOACYUTATh YUCJIO Ma30B cTtatopa — Z1 (puc. 5.1).
2. Onpenenutsb (BU3yalIbHO) M JIaJIe€ BRIUUCIUTD IIar 0OMOTKH Y.
3. Onpenenuth (BU3yaJdbHO) YMCIO TA30B Ha ToMoc W (a3zy (, YHCIO
KaTyIIEYHBIX TPYIII.

4. BBIYMCIHUTB YKUCIIO TIap MOJIKOCOB P.
Zl
p=2L
6q
5. BBIYKCIUTE TOTIOCHOE ACJICHUE T U Ma30BBIA Yyrona d,
i 30
2p ’ Z
6. BerueptuTh  yOpoUIEHHYIO — Pa3BEPHYTYIO cXeMy  OOMOTKM s
MOCJIE0BATENBLHOTO U MapaJuIeIbHOTO COEAMHEHUS KAaTYIIEUYHbIX TPYIIIL.
7. Cobpatb cxeMy 0OOMOTKH CTaTopa:
7.1. KOHTpOJIbHOW J1aMIIOW WM BOJBTMETPOM YCTAHOBUTH MPUHAJIEHKHOCTD
BBIBEJICHHBIX - KOHIIOB K OT/I€JIbHBIM KaTYyIICYHBIM IPYTIIaM.
7.2. IlpousBecT COETMHEHNE OTACIBHBIX KaTyIMIEUYHBIX TPy (Da3bl, a MOCISTHIX
B 3B€3/ly WU TPEYTOJIbHUK.
7.3.Uepe3 perynsiTop HamNpsOKEHUS TOJBECTH K OOMOTKE CTaTopa MOHMKEHHOE
nHarnpspkerue (50 B) u yoenutbest B paBeHCTBE TOKOB B (hazax (puc.5.2).
8. [IpoBepuTh MOCPEICTBOM MPOOHUKA HATMYNE BPAIIAFOIIETOCS OIS
0. BeiBepHYTh OJHY KaTyIICUHYIO TPYIIy B OAHOW u3 (a3 W TPOCICAWTH 3a
MOKa3aHUSIMU aMIIEPMETPOB U MOBEICHUEM MTPOOHUKA.
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Puc. 2.1 Cxema ykJagku 0JTHOCTIONHON 0OMOTKHU
Tabnuua 3amnoaHseTcs Mo 3aAaHUI0 TIPEToaBaTeIsl.

Conep:xkanme ordera
1. KnaccupunmpoBarb 0OOMOTOYHBIE M BBIBOJIHBIE IIPOBOJIa IO THITY
U30JISIIIUY U YKa3aTh UX KJIaCC HArPEBOCTOMKOCTH.
2. Pa30uTh AUAIIEKTPUKHU Ha TPYIIIbI, YKa3aTh UX KJIACC HArPEBOCTONKOCTH
¥ 00J1aCTh MPUMEHEHHUS.
3. HauepTuth cxemy OJHOCIOWHONW OOMOTKH.

CtyneHT, BBINOJIHUB JIaHHYIO paboTy, [OJDKEH YMeTh BBIOpATh
ANEKTPOTEXHUYECKHME  MaTepuasibl  (Ha3BaHWE, TEXHUYECKHE JIaHHbIE |
Ha3Ha4YeHUE) N1 0OOMOTOK AJIEKTPOBUTATENCH.

KonTposibHbIE BONIPOCHI

1. KakoBa kiraccudukaius 3JeKTPOTEXHUYECKUX MaTEPHUAIOB?

2. Kak xmaccuumupyroTcs 2JIeKTPOU30ISAIIMOHHBIE MaTepHAIbI?

3. KakoBa knaccudukamnuss 00MOTOYHBIX MPOBOIOB MO THITY U30JISAIIAN?

4. HazoBuTte Hanbosee pacrpocTpaHEeHHbIE CXeMbl 0OMOTOK.

5. Uro HazbIBatoT maroM oomMoTku? UTo maeT yKopodeHHBIH mar 0OMOTKHU ?

6. Uro Takoe umciio ma3oB Ha moiroc u ¢dazy? Ilepeuncnure criocoObl ero

OTIpEeJICIICHHUSI

7. Ha mpemiokeHHOM TMpenojaBaTeieM CTaToOpe OMPENeTUTh YHCIIO

TIOJTEFOCOB.

IIpumep Tecta

1) I
S: Kakoe ycinoBue He J0MyCcKaeT MapajuiebHOM paboThl TpaHCPOPMATOPOB
(aBTOTpaHCchOpMaTOPOB)?
-: Kaxxnast oOMoTKa Harpy»xeHa TOKOM, paBHbIM MaKCUMAJIbHO JIOMYCTUMOMY TOKY
JUIT JaHHOW OOMOTKH.
-: CooTHoI1IeHrEe MOIITHOCTEH TpaHcdopmaTopon 1:3.
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+: Koappuuumentel Tpanchopmarniu oraundarorcs Ha 1%.
-: HanpsikeHust KOpOTKOro 3aMbIKaHUs OTJIMYaroTCs Ha 5%.

2) I:
S: Ha kakoii cpok BblIaeTcst Haps1-J0MyCK?
-: Ha cpok He 6onee 10 kaneHgapHbIX JHEH cO JHS Hadaja paboThI.
+: Ha cpok He 6osiee 15 xaneHaapHbIX JHEW cOo JHS Hadaja paboThI.
-: Ha cpok He 6onee 20 kaneHJapHBIX JTHEH cO JHS Hadala padorT.
-: Ha Bpems, HeoOXxoanMoe JJ1s1 BBIMIOJHEHUS paOOTHI.

3) I
S: Kyna nanocutcs yaap, 4to0sl cepiiie 3apadborano?
+: Ilo rpynuse.
-: Ilo MeueBUHOMY OTPOCTKY.
-: Ilo pebpam B obstactu cepara.
-: Hmkxe KITrouuIibl.

4) I
S: Kakyto rpynmy mo 37aeKTpoOe30MacHOCTH B AJIEKTPOYCTAHOBKAX HAMPSIKCHUEM
10 1000 B nosmkeH uMeTh JOMYCKAIOIIHM?
-: He auxe Il rpynmer.
+: He nmxe I rpynmer.
-: He auxke IV rpymmsi.
- V rpymmy.

5) I
S: B kakoM ciydae MOXET HE Ha3HA4aThCsl paOOTHUK, 3aMeIlarolui
OTBETCTBEHHOTO 3a 3JIEKTPOXO0341CTBO?
-: Ecniu ycTaHOBJIEHHAs MOIITHOCTD JIEKTPOYCTAHOBOK HE MpeBbIaeT 5 KBA.
+: Eciiu ycTaHOBJICHHAsI MOIITHOCTD 3JIEKTPOYCTAaHOBOK He npeBbimaeT 10 kBA.
-: PaboTHuK, 3aMemarmMii OTBETCTBEHHOTO 3a D3JICKTPOXO3SMCTBO, OJDKCH
00s13aTEIPHO HA3HAYATHCA B JIIOOOM Cirydae.

6) I:
S: Kakumu cpeactBaMu MHAUMBUIYATbHOW 3alllUThl HY>KHO TOJB30BaThCA IpU
MIPOBEPKE yKa3aTeseM HaNpsHKeHUsl OTCYTCTBUA HanpsbkeHus 1o 1000 B?
-: 3omupyronien noicTaBKoi.
-: JIudneKkTpu4ecKuM KOBPOM.
-: JIMDNeKTpUYEeCKUMU MepUYaTKAMHU.
+: CpencTtBaMu WHAMBHAYAJbHOW 3alIUThl JOMYCKAETCS HE MOJb30BaThCA, T.K.
JOCTATOYHO HAJMYHUS U30JUPYIOIIMX YaCTEN y yKa3aTesl.

DRE
S: KoMy MoxeT ObITh MPEJOCTaBICHO MPaBO BbIJIAYM HAPAJIOB-IOMYCKOB H
pacnops>KEHUN B AJIEKTPOYCTAaHOBKaX HarpsikeHuem Boime 1000 B?
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-: PaboTHUKY U3 uncia aAMUHUCTPATUBHO-TEXHUYECKOTO NEPCOHAIa, UMEIOLIEMY
rpynny 1o snekTpodezonacHoctu He Huxke I11.
-: PaboTHUKY U3 uncaa aAMUHUCTPATUBHO-TEXHUYECKOTO NEPCOHAIa, UMEIOLIEMY
rpynmny 1o 3JIeKTpobe30nacHoCcT He Huxe [V.
+: PaOOTHHMKY W3 YKClia aIMUHUCTPATUBHO-TEXHUYECKOTO MEPCOHANA, UMEIOLIEMY
IpyMILY 0 IEKTPOOE30aCHOCTU HE HUXKE V.

8) I
S: Tlo ckonmbKO HaJaBIUBAaHUW HAa TPYAUHY HEOOXOJUMO  BBINOJHATH
CracaTesito,ecii OH OJMH TMPOBOJUT KOMIUICKC PEaHUMAIMOHHBIX MEPONPHUITHI
(MCKYCCTBEHHOE JIbIXaHUE U HEMPSIMOM Maccaxk cep/iia)
-: 2 HaJaBIUBAHUSI
-: 5 HajgaBIMBaHUU
-: 10 HamaBaIMBaHU
+: 15 HamaBnuBaHuit

9) I
S: [Ipu kakOoM HampsIKEHUU HE PEKOMEHIYETCS MCIOJIb30BaTh JICKTPOIBUTATEIIH
U1t oGecredeHus MX JOJTOBEUHOCTH ?
-: [Tpu Hanpspkenuu B nipenenax 100-105 % oT HOMUHAIBHOTO 3HAYEHMUSL.
-: IIpu vanpsikenuu Boime 110 % oT HOMUHAJIBHOTO 3HAYEHUS.
+: Ilpu manpsixenuu Boime 110 u Huxe 90 % OT HOMUHATBHOTO 3HAYEHUS.

10) K
S: B kakol 1BeT HOKHA OBITH OKpalleHa HyleBas pabodyas IIMHA TpU
nepeMeHHOM TpeXx(pa3HOM TOKe?
-: YepHbIH.
-: benbli.
+: Tomy6oii.

11) I:
S: Kakum oOpazoMm ciemyeT pacroyiaratbCcsi IMpH IPOHM3BOJCTBE pabOT OKOJIO
HEOTPaXKJICHHBIX TOKOBEYIIIUX YaCTEH JICKTPOYCTAHOBKU ?
+: Takum oOpa3oM, 4TOOBI ATH YaCTH HAXOIHMIIUCH TOJIBKO CIIEpeId OT PaOOTHHKA.
-: TakuM 06pa3oM, YTOOBI ATH YaCTH HE HAXOIUIIUCH €331 OT paOOTHHUKA.
-: Takum oOGpa3zoM, 4YTOOBI AT YAaCTU HE HAXOAMWIHCH C ABYX OOKOBBIX CTOPOH OT
paboTHHKA.
-: Takum 006pa3om, 4TOOBI 3TH YACTH HE HAXOAWJIHCH C3aJIU WIH C ABYX OOKOBBIX
CTOpPOH OT paOOTHHUKA.

12) I
S: IlpousBonutcss nu Jomyck Opuraabl K paboTe MOpoU3BOAUTENEM padoT
(HabusroAarolMM ) Mocye nepepsiBa B padoTe Ha MPOTHKEHUU paboyero JIHs?
+: IlpousBoauTcst 6€3 opopmiieHus B HapsE.
-: IIpousBoautcs ¢ ohopmMiieHHEM B Hapsi/Ie.
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-: He npousBoaurcs.

13) I
S: I'ne nomKHBI HAXOIUTHCA KIIFOUH OT 3JIEKTPOYCTAHOBOK?
-: Kimtoun HaxomsTca y ONEpaTUBHOIO MEPCOHANA, KOTOPBIM BEAET Y4YeT BbIAAYU
KJIIOYEH.
-: Kntoun HaxoasiTcss y aJMUHHUCTPATUBHO-TEXHUYECKOIO MEpPCOHANIA, KOTOPBIU
BEJIET YUET BbIAAYU KIIFOUYEH.
+: Kntoun HaxoasiTcs Ha ydeTe y ONEpaTUBHOTO MEPCOHAA WIM Ha Yy4YeTe Y
aIMUHUCTPATUBHO-TEXHUYECKOTO nepcoHana B ciydae, eciu B
3JIEKTPOYCTAHOBKAX HE UMEETCSI MECTHOTO ONEPATUBHOIO MIEPCOHATIA.

14) I:
S: Kakyto rpymniy o 3JeKTpo0e301acHOCTH JOJKEH UMETh MTPOU3BOUTENb padoT,
BBINIOJIHSIEMBIX 110 HApSAly B AJEKTPOYCTAHOBKAX?
+: B snextpoyctanoBkax HamnpsbkeHueM Beiie 1000 B - He ke IV rpynmel, a
HanpsbkenueMm 10 1000 B - ve ke 11 rpynimebr.
-: B anextpoyctaHoBkax HampspkeHueM Beiie 1000 B - He Huke V rpynmsl, a
HanpskenueM 10 1000 B - ve Huke [V rpynnsl.
-: He auxe [V rpyniibl, HE3aBUCUMO OT HAIPSAKEHUS SJIEKTPOYCTAHOBOK.
-: He auxe Il rpynimnel, HE3aBUCUMO OT HANIPSHKEHUS AIIEKTPOYCTAHOBOK.

15) I:
S: Kakyto rpynmy mo saeKTpoOe30macHOCTH JOKEH UMETh OTBETCTBEHHBIN 3a
AIEKTPOXO3SIMCTBO B 3JIEKTPOYCTAHOBKAX HaIpsKEHUEM Bhile 1 kB?
-: [l rpynmy.
- IV rpynmy.
-: He Hmke IV rpynmsi.
+: V rpynny.

16) I
S: B xakoMm cirydae MpoOBOJIUTCSA BHEOUYEPEIHAS MPOBEPKA 3HAHUA PAOOTHUKOB?
-: 1o 3aK1r04eHNI0 KOMUCCHM, PACCIE0BABIINX HECUACTHBIE CIIYyYaH C JIOJIbMU.
-: [Ipu nmoBeIIeHnN 3HaHUI HA 00JIe€ BHICOKYIO TPYIITY IO AJIEKTPOOE30MaCHOCTH.
-: IIpu nmpoBepke 3HaHMM NOCIE NOTYUYECHUSI HEYIOBIETBOPUTEIIBHON OLIEHKHU.
+: BO BCeX BBIIENEPEUNCIEHHBIX CIyYasiX.

17) I:
S: CkoJIbKO 3K3EMILISIPOB HAps1a-10MyCKa HY’KHO BBINTUCATh?
-: Hapsix BBINUCBIBAETCS B ABYX DK3EMILISPAX.
-: Hapsix BBINUCBIBAETCS B TPEX IK3EMILISPAX.
-: Hapsix BBIMUCBIBAETCS B UETHIPEX IK3EMILISIPAX.
+: Hapsin BeIUChIBaeTCS B JIBYX 3K3EMIUISIpax, a MpH nepeaaye ero no teiaedony,
pano - B TPEX IK3EMILIAPAX.
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18) I:
S: B kakol mo3€ MNOCTPaJaBIIETO MOXHO HAaHOCHTh YyHap 0O TIpyIuHE?
(peaHMMalMOHHBIE MEPOITPUSITHS)
-: Tonpko Korga mocTpagaBUIMi JEKUT HA CITIUHE
-: [TocTpanaBuinii B MOJOKEHUHU «I€Ka» Ha OOKY.
+: IlocTpagaBInii B OJOKEHUH «CHJISD) WUITU WIEKA.
-: B 11060M 110J10’K€HNHN TIOCTPaaBIIETO.

19) I:
S: Kakyro rpynny no 3aeKTpo0e30IacHOCTH JIOJDKEH MMETh OTBETCTBEHHBIN 3a
AIEKTPOXO3SMCTBO B 3JIEKTPOYyCTaHOBKax /10 1 kB?
- I rpynmy.
+: IV rpymmy.
- V rpymmny.

20) I:
S: KakoBbI CpoKy o4YepeHOM MPOBEPKH 3HAHUN JIEKTPOTEXHUYECKOT0 TIepcoHania,
00CITy>KUBAIOIIECTO JEHCTBYIOIIUE AIEKTPOYCTAHOBKH ?
+: 1 pa3 B rog.
-: 1 pa3 B 2 roaa.
-: 1 pa3 B 3 roxa.

21) K
S: B KkakoM TMOJOXEHUWU TMOCTPAJABIIETO MOYHO MPOBOAUTH KOMIUIEKC
pPEaHUMAalMOHHBIX MEPOITPUATHIL?
-: B OJIO)KEHUH «CHISI» U «IexKay
-: B mo0oM monokeHnn nocTpagaBIiero.
+: B monoxkeHnn «jiexa Ha CIIMHE» Ha POBHOM KECTKOW MOBEPXHOCTH.
-: B moJsio’)keHnn nocTpaaBIIero Ha AKUBOTE.

Ctpykrypa pedepara:

1) TUTYNIBHBIH JTUCT;

2) TutaH paboTHI C YKa3aHHEM CTPaHHUI KaXKIO0T0 BOIpOCca, MMOABOIpoca (ITyHKTA);

3) BBeIcHUE;

4) TeKCTOBOE WB3JIOKEHUE MaTepuaia, pa30UTOe Ha BOMPOCHI M IOIBOIPOCHI
(MyHKTBI, TMOJMYHKTbI) C HEOOXOJMMBIMU CCHUIKAMH HAa HMCTOYHHKH,
UCIIO0JIb30BAHHBIE ABTOPOM;

5) 3akirtoueHUeE;

6) CIICOK HCITOJIb30BAHHOM JINTEPATYPHI;

7) IpUIOXKEHUS, KOTOPBIE COCTOST W3 TaOJMI, JUarpamm, rpaukoB, PUCYHKOB,
cxeM (HeoOsi3aTenbHas 4YacTh pedepata). Ilpunoxenus pacnonararoTcs
MOCJIEA0BATENBbHO, COTJIACHO 3ar0JIOBKaM, OTpakalolUM UX COAEp KaHUE.

Tembl pedepaToB
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¥Y30: npunuun ero padoThl

CpencTsa 351eKTp0O€30MacHOCTH

JlencTBrE IIEKTPUYECKOTO TOKA HA OPraHU3M YeJIOBEKA

3alMTHOE 3aHYJICHUE

Onnodasznblie 3aMbikaHus Ha 3eMiTto B ceTsx 0,4 kB

3anIUTHBIA KOHTYP 3a3€MJICHUS

Knaccuduxanys noMemeHuii mo KaTeropusiM 31eKTpo0e30nacHOCTH
Okazanue nepBoi MEIUIIMHCKOW MOMOILM MOCTPAJaBIINM OT 3J1. yJapa
N3mepenue conpoTUBICHUS U30JISIITUU IIEKTPOOOOPYI0BAHUS

10 Hapsin-nomyck Ha mpou3BOJICTBO pabOT B JEHCTBYIOIINX YJIEKTPOYCTAHOBKAX

CoNok~WNE

IIpumepsl 3agaHNi PAKTHYECKUX padoT
3AJJAYA Ne 1

[Ipoussectu pacuér 3aHYJICHUS KopItyca ACHUHXPOHHOTO
AJIEKTPOJIBUTATENSI, YCTAHOBJIEHHOIO B MPOW3BOJACTBEHHOM MOMEUICHUH, H
cAenaTh  3aKIIOYeHHe 00  AJIEKTPOOE30MacCHOCTH  €ro  OOCIYKHBaHUS.
DOneKkTpuYecKkoe  MHUTaHue  OT  TpaHcPop-  MATOPHOM  TMOJCTaAHIIUU
OCYIIECTBIISIETCS] MOCEAOBATENIbHO BKIIOUEHHBIMU BO3AYII- HOM U KaOeabHOMU
JUHUSMU.

OnpenenuTh HEOOXOIUMBIE I YCTPONCTBA 3aHYJICHUS B DJIEKTPUUECKOU
yc- TtaHoBke Jn0 1000 B Hopmupyemble BEIWYHUHBI COMPOTHUBICHUIN
3a3eMJIAIOIIETO YCT-
poiictea TII Ry ¥ TOBTOPHBIX 3a3eMJISIONIMX  YCTPOWCTB, TIOJIHOE
COTPOTHBJICHUE TETIH «paza-Hylb» C YYETOM HHIYKTHUBHBIX COMPOTHUBICHUHN
IPOBOJAOB M COMPOTHB- JICHWS TOHU3UTEIBHOTO TpaHchopMaTtopa, TOK
0/IHO(Aa3HOTO KOPOTKOTO 3aMbIKaHUs, MPOBECTH BHIOOP 3aIMTHOTO arfmapara
(mpenoxpaHuTeNs UM aBTOMAaTHYECKOTO BbI- KIIOYATENS C AJIEKTPOMArHUTHBIM
pacienuTenem), MpoJA0KUTEILHOCTh €ro cpada- ThIBAaHUS.

OnpenenuTh MmapaMeTpbl 3JIEKTPOOE30MACHOCTH MEpPCOHANIa, PACCUUTAB
MaK- CHMAJIbHOE HAaIpsHKEHHE Ha KOPIyCe AJIEKTPOJBUIATENS] OTHOCUTEIBHO
3eMJId B CIIy- 4ae mpoOos W30JSAIUU Ha KOPIyC, MPOBECTH CPaBHEHUE 3HAYCHUHN
HalpspKeHUM  MpU-  KOCHOBEHUSI U MPOAOIIKUTEIBHOCTH  OTKIFOUECHUS
aBapUUHOIO pEeXUMa C MPEAEIbHO AOMYCTUMBIMU YPOBHAMH, HOPMUPYEMBIMU
I'OCT.

Hcxonnbie paHHbIE OPUHATH B COOTBETCTBUM C BAapUAHTOM, HOMEpP
KOTOPOTO COBMAAAET C MOCHeaHEH (P POH MO CIUCKY KypHaia.

BapuanTtbi

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

MOIIIHOCTL IIOHHU3UTCIBHOI'O
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tpaHcdopmaropa TII, kBA | 100 160 250 400 630 250 | 400 630 1000 | 1600
Pon rpynTa [Mecox| Cyrmu- | Cymecs (Canosasi| I'pasuit| Topd |Ilecok |Cyrmm-| I'muna | YepHo-
HOK 3eMIIs HOK 3EM
Jmuna BJI, m 500 450 400 350 300 250 | 200 250 300 400
Ceuenne mposoga BJI, M 50 70 95 70 50 35 25 16 25 35
Jmna KJI, m 100 130 120 110 20 30 40 50 60 70
Ceuenne s KJI, my? 10 16 25 25 35 35 25 16 25 16
MoIHOCTh  3JEKTPOJIBUTA-
Tensi, KBA 5 10 15 15 20 20 15 10 10 15
CpenHee paccTOsSTHUE MEXITY
npoBogamu BJI, M 0,5 1,0 1,5 2,0 0,5 1,0 15 2,0 0,5 1,0

Vkazanus K peuteHuro za0avu

1. CocTtaBUTh CXeMY MTUTAHUS IIEKTPOABUTATEIIS.

2. Y4decTb, 4TO yCJIOBUSI ITyCKa JIBUTATENS - JTETKUE, TOHU3UTEIbHBIN
TpaHcdop- MaTop BeINOJHEH Ha Hanpsokerue 6/0,4 kB u numeer cxemy
COETMHEHNA OOMOTOK:

— «3Be3/1a - 3Be371a» - I BapuaHTOB 1 - 5;

— «TPEYTOJIbHUK - 3Be37a» - U1 BapraHToB 6 - 0.
BJI BeInosTHEHA alMFOMUHUEBBIMU TTpOBOAaMH, a KJI - aimroMuHuEBbIMU
JKUJIaMH.

YcTanoBuTh HOpMUpPYEMbIe 3HaUeHUs conpotuBieHud 3Y Ry u Ry ¢
Y4ETOMYIETTbHOTO CONIPOTUBIICHUS TPYHTA;

4. PaccunTaTh 3JIEKTPUYECKOE COMPOTHBICHHE YYACTKOB MPOBOJIOB METIIH
«pa- 3a-HyTB» C YYETOM pPEaKTUBHOW COCTABIISIIONIEH DJIEKTPUUYECKUX
COTIPOTHUBIJICHUM CXE- MBI 3aMEIICHHS.

5. OmpenenuTh TOK KOPOTKOTO 3aMBbIKaHHS B IeTie «(asza-Hyjb»,
OpuHUMas TpaHCHOPMATOPHYIO TMOACTAHIUIO HCTOYHHUKOM  OECKOHEYHOMH
MOIIIHOCTH, T.€. JO- TYyCKas, YTO MHTAIOIIee HaIpsHKeHHE IMPU KOPOTKOM
3aMBIKAaHUU U3MEHUTCS HECYIIIe-

CTBEHHO.

6. BeiOpats  oTkiIOHaromue — anmapatbl  (IPENOXpaHUTETH WU
ABTOMATHYECKUE BBIKIIOYATEIM C TEIUIOBBIM WM  AJIEKTPOMATrHUTHBIM
pacIenuTe s IMI) Ha dJIEKTpUYe-

CKOM IIUTE AENO JJIsl TuTaHus DY Jero.
Br16path B KauecTBe 3alIUTHOTO anmapaTa
- MPEIOXPaHUTEINb - i1 BapuaHTOB 1 - 5;
- aBTOMATUYECKUM BBIKIIIOYATENb C 3JIEKTPOMArHUTHBIM PACLIEIUTENEM - JJIs
Ba- puaHToB 6 - 0.
/. PaccunTaTh MakCUMaJIbHOE HANpPsKEHUE Ha KOPIyCe AJEKTPOABUTATENS
oT-
HOCHUTEJIBHO 3€MJIU B CiIy4yae mpo0ost U30MIS1MU Ha KOpHyc 1o popmyJie
Z, = ZHyt)l Ll + ZHde L2 + ..+ ZHydn I—n ]
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8.

TH€ Zyy9n - TOIHOE YIETLHOE CONMPOTHBIIECHUE N- O y4acTKa HYJIEBOTO MPOBOJIA
OT TpaHcopmaTopa 10 TOUKH KOPOTKOT'O 3aMbIKaHHS

rae [yon 4 Xyypon - AKTUBHOE W HHAYKTHBHOE yIEIBHOE COMPOTHUBIEHHE N-T0
ydacTKa HYJIEBOTO MpoBoia OT TpaHchopmaTopa ao Touku K3.
Cnenath BBIBOJBI O BHIOPAaHHOM O0OPYOBAHUM U AJIEKTPOOE30MACHOCTH

O6CJIY)KI/IB3HI/I$I ACMHXPOHHOI'O 3JICKTPOABUT ATCIIA.

NPWIOXKEHUH 4.

3AJJAYA Ne 2

Ha BJI nanpsbxenuem U obopBasicst 0AMH M3 MPOBOJIOB U YYacCTOK 3TOTO
npo- Boaa jumHHON | = 10 M yman Ha 3emiio (puc. 5). YcTaHOBUTBH OMAacHOCTH
MOpPaYKEHUsI 4YeJIOBEKa JJIEKTPUUECKHMM TOKOM (OMpeAeNuB TOK 4Yepe3 Tejo
YeJioBeKa), WAYIIero IMoMepeKk NpoBoja MpH TMOMaJaHUM B 30HY IIaroBOTO
HaIpsDKEHUs] Ha PaCCTOSHUM OT MECTa 3aMbIKaHus B 3eMyio X = 1 m. Benuuuny
Ry NpUHATH paBHOUM B 3aBUCUMOCTH OT YPOBHSI HAaIlpSKEHUS IlIara Mo KpuBOH B

[IpunaTh, 4YTO JIMHA JWHUU OJJeKTpoceTw L, coctrour w3 ywacrtka
BO3YITHON nuHUU Lz u kabenpHOU Lg; TMm TpyHTa WM auUaMeTp NpoBojJa B

COOTBE€TCTBHU C UCXOAHBIMH JaHHBIMU. I[J'II/IHy mara NpuHsITh a = 0,8 M.

Hcxonuble naHHbIE MPUHATH B COOTBETCTBUU C BaApUAHTOM, HOMEDP
KOTOPOTO COBMAAAET ¢ MociaeAHel udpo Mo CIucKy KypHaia.

HcxoaHble Bapuantbi

JaHHbIE 1 2 3 4 5 6 7 8 9 0
Hamnpsoxenue U, kB 6 10 35 6 10 35 6 10 35 6
Hmuna ywactka Bo3- 10 16 25 40 63 25 40 15 10 50
IYIIHOM TUHUH L, kKM
Hmuna ydactka ka{ 0,5 1 2 0,8 1 3 5 0,5 0,2 2
OenpHOM auHuH Ly, kM
Pon rpynTa ITecok | Cyrmu- | Cymecs [CanmoBas| ['paBuii | Topd | Ilecok | Cyrmm- | I'muna | YepHo-

HOK 3eMIISA HOK 3éM
Huamerp mpoona BJI,
MM 20 40 40 35 30 25 20 25 15 20
AN
EARAARRRAnnN: ARARNRaANE
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Puc. 5. CXCMa, MMOACHAIOIIAA IMOIMaJJaHHuC YCJIOBCKA IO/ HIATrOBOC HAIIPSAKCHUC

Vxaszanus k pewenuro
3a0a4u

1. Tloka3ath rpauyeckd OMACHOCTh MOPAKEHUS YEJOBEKa C YKa3aHHEM
BCEX 3aJIaHHBIX [IAPAMETPOB.

2. OnpenenuTs:

- BEJIMYMHY TOKA 3aMbIKaHUS B 3€MJTIO 110 MPUOIMKEHHON popMmyiie

IIpumMepbl KOHTPOJIBHOI PadOThI
3AJJAYA Ne 1

Ouenuts BpeaHoe BiusHUe JIDII BBHICOKOTO WM CBEPXBBICOKOTO
HAIpSDKEHUST Ha OKpYXKalollyro cpeay u uenoBeka. JIOII mpoxomut BOIM3U
’KEJIE3HON JOpOry, rmepecekas ee B OTACHbHBIX MecTax (puc. 7). Ilepconan x/m u
HaceJneHue, Haxoausiuecs Bou3u JIDII, moaBepraercs BpeTHOMY BO3JICHCTBUIO
HaNpsHKEHHOCTH 3JIeKTpudeckoro mos (I11).

HcxonHble AaHHBIE NOPUHATH B COOTBETCTBHM C BapUaHTOM, HOMEpP
KOTOPOTO COBMAAAET ¢ MociaeAHel nudpoi Mo CnucKy KypHaia.

Hcxonnbie Bapuant

JaHHbIE 0|1|2 3|4|5|6 7‘8‘9
Hanpsokenue — nuHeii- 330 500 750
Hoe, kB
Hanpsokenne asosoe, 190 289 434
kB
Paccrosnue MEXIY

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

Paauyc npoBona ro, MM 7,6 9,4 10,8 9,4 10,8 12 12 10,8 10,8 12

KomunuectBo npoBoaos

2 2 2 3 3 3 3 4 4 4
B (paze N, mT.

Panuyc paciennenHon

dasbi Iy, M 0.2 0.2 02 | 025 | 025 | 025 | 025 | 03 0,3 0,3
ps

Beoicota noasecku npo-

N 19 19,5 20 20,5 21 21,5 22 22,5 23 23,5
BOJIa MO/ OTIOPOH, M

labapur nuaEM B ce-

6,5 7 7,5 7,5 8,0 8,5 9 9 9,5 10
pearHe mpoJera, M

Vrazanus k pewenuio
3a0a4u
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1.Jlns Ttpexda3HOH JUHUM CBEPXBBICOKOTO HAIpPSDKEHUS] PacCUUTaTh
HanpsiokeH- HocTh JII B mmockocTH, nepneHaukyisipHoit JIDII, Ha pasnuyHoMm
PacCTOSIHUM OT €€ ocu (0T cpeHel (a3pl) MOJ OMOPON U B CEPEAMHE MPOJIETa HA
ypoBHE ToI0BbI ueso- Beka (h = 1,8 m) 6e3 yuera BiaustHus HanpsbkeHHocTr KC.

2. TlocTpouTh KpUBbIE 3aBUCUMOCTH HampspkeHHocTd Ol oT ynaneHus ot
ocu JIDII o pe3ynbraram pacuera B myHkTe 1.

3. [IpunsiB 3a [nOomycTHUMOE 3HAa4Y€HUE B IIPOM3BOJICTBEHHBIX YCIOBUSX
Hanps- xkeHHoctd DI £ = 5 kB/M, onpenenuts 6€30nacHyIO 30HY JUIMTEIBHOTO
HaXO0XKICHUS
nepconaia Bonu3u JISII u Bo3MoxkHOE BpeMs peObIBaHuUS.

4. [IpuHsB 3a JOMYCTUMOE 3HAYEHHWE B HEIPOU3BOJICTBEHHBIX YCIOBHSIX
Hanps- xeHHoctu DIl £ = 1 kB/M, onpenenuts 6€300acHYIO 30HY JJIUTEIBHOTO
HAXO0XACHUS
HaceneHnus BOm3u JIDII u cpaBHUTH €€ ¢ OXpaHHOU (CaHUTAPHO-3ALUTHOMN)
3oHOM 11 JIDII 3a1aHHOTO HANIPSYKEHUS.

5. IlpemyiokuTh MeponmpHsITHs IO 3allluTe YeJIOBEKa OT BPEIHOTO
Bo3aeicTBuss DIl kKak B MPOM3BOACTBEHHBIX, TaK M B HEMPOU3BOJICTBEHHBIX
yCIIOBUSAX.

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

3AJTAYA
No 2

KoHTakTHass ceTb TMepeMEeHHOro Toka Hampsbkenuem 27,5 kB
ANEKTPUPUIIUPO- BaHHBIX OKEJIE3HBIX JOPOT CO3JaeT B  OKPYXKalolleM
npoctpancTBe I, KoTopoe oka- 3pIBaCT BPEAHOE BIMSAHHE Ha TEPCOHAN /I U
Hacenenue. Onpenenuts ypoBeHb OII BOMM3M ydyacTka >K/II B 3aBUCUMOCTU OT
paccTOSIHUH B CTOPOHY OT OCH NYTH W MO jyuHe mposera (puc. 8). [IpuHATS,
YTO KOHTAKTHBIN MPOBOJ HE MMEET CTPENy IPOBE- Ca, a BIUSHHE OKa3bIBACT U
KOHTAKTHBIN MIPOBO/I, U HECYIIIUU TPOC.

N e e e

Puc. 8. Cxema pa3MenieHrs SKBUBAJICHTHOT'O TIPOBOJIa U pacupocTpanenus D11
KC
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Hcxonuble naHHBIE NPUHATH B COOTBETCTBUM C BaPUAHTOM, HOMEP
KOTOPOT'O COBIAJAET C MOCcIeHeW U poi o CIHUCKY KypHaa.

Bonpocsl k 3auery
1. Ilepeunciure oOpraHu3allMOHHBIE MEPONPUSITHS, OOecrneYuBaroIIne
0€30MacHOCTh padOoT B AJIEKTPOYCTAHOBKAX.

2. W3n0xkute OCHOBHBIE MpaBuiia MPOTHUBONOXKAPHON O€30MacHOCTH B
ANEKTPOYCTAHOBKAX.

[IpuBeaute TpeOoBaHUs K 3HAKaM OE€30MaCHOCTH.

O6mbscaute npunnun necteus Y30. Kakue Buast Y30 Bei 3HaeTe?

Yro takoe 3nekTpoodTanbMus ?

o U1 A w

N3noxute mnpaBWia TOJIKIIOYCHHUS DJICKTPOMHCTPYMEHTA K IMHTAIOIICH

CETH.

7. W3noxwure KiacCU(DHUKAIUIO AICKTPOTCXHUUYECKUX H3JEIHH MO CIOCO0y
3aIUTHI YEJIOBEKA OT MOPAKECHUS AICKTPUICCKUM TOKOM.

8. Kak ocymiecTBisieTcss BbIOOp Kjacca 3alllMThl 3JICKTPOMHCTPYMEHTa B
3aBUCUMOCTH OT YCIIOBUM paboT?

9. IIpm nanpsokenun U=80 B B otpeske mpomoma [THCB-1x1.2 pnunOM
28 metpoB u compotuBieHueM 3.7 Om Tok coctaBiuser 15 A. Kaxkoi
JOJIKHA OBITH JJIMHA MPOBOJIA, YTOOBI TOK B HEM OCTaJCS MPEXKHUM IPHU
HarpspkeHnu 36 B?

10. IlepeuncnuTe, YTO JOJDKEH 3HATh  JJCKTPUK, HMEIONUHA  3-10
KBaTU(UKAIUOHHYIO rpymiy (00beM HEOOXOUMBIX 3HAHHIA).

11. Jlo kakoro 3HA4YeHHs [OJDKHO YHACTh COIPOTUBICHHE H3OJSIUU
ynauautenst 220 B, 49rto6el  omHodaznoe Y30 mHa 30 MA
rapaHTUPOBAHO OTKIFOUUIIO JIMHUIO?

12. C Kakoi  menpt0  mpumeHsior Y30? B KaKUX  4YacTiIx
AIEKTPOYCTaHOBOK MpuMeHeHue Y30 00s3aTeIbHO?

13. Omnpenenure, Kakas MOIIIHOCTD BBIICIICTCS B aKTHUBHOU
CUMMETPUYHON Tpex(a3HOW Harpy3ke Mpu JMHEWHOM HampshkeHuu 42 B
U TUHEHHOM TOKe 24A.

14, Tlepeuncnure, 4YTO 00s3aTENBHO JOMKHO OBITH YKa3aHO B Hapsje
(pacmopsbkeHHH) Ha BBITIOJIHEHHE padOT 3JIEKTPOMHCTpYMEHTOM. KTo
MUMEET MPaBO BBIIATH TaKO# Hapsia (pactiopspkeHue)?

15. Nznoxwute IIpaBuIIa MTOJIb30BaHUS 151 TpeOOBaHUS K
MpEeAyIPEAUTEIBHBIM TUTAKATAM.

16. BpruucnuTe, Kakoi TOK MOTpeONArOT jammbl MomrHOCTh0O 100 BT mmpm
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HanpspkeHussx cetu 36 m 220 B. Kakas MoOUIHOCTH BBIIETUTCA Ha
Kaxgon Jamme, eciau 2 ngamnel 220 B 1000 Bt BrirounTh
nocienoBatenbHo B ceTh 220 B? Hapucyiite cxemy.

17. M3noxure mnpaBuiia MOJb30BaHUS W TPEOOBAHMS K JHUAJICKTPUUYECKUM
KOBPHKaM.

18. M3noxure mnpaBuia MOJb30BAaHUS W TPEOOBAHMS K JHUAJICKTPUUYECKUM
nepyaTkam.

19. Uznoxkxute mpaBuiia TOJI30BaHUS M TPeOOBaHMS K CHUTHAJIM3ATOpam
HANPSHKEHUS.

20. W3noxure mnpaBuia TMOJIb30BaHUS W TPEOOBAHMS K JHUAJICKTPUUYECKUM
CTpEeMSIHKaM U JIECTHHUIIAM.

21. Kakue HeOnaronpusiTHple MOCIEJACTBUS MOTYT HACTYNUTh BCIEICTBUE
HOPAKEHHS JICKTPUICCKUM TOKOM (OCHOBHBIE)?

22. Tlepeuucnute (axTopbl, ONpEACNAIONIMEe HCXOJ MOpPaKEHUs YeloBeKa
ANEKTPUYECKUM TOKOM.

23. llepeuucnure  Mepbl  NEPBOM  MOMOINM  MOCTPajJaBIIEMy  OT
ANEKTPUUECKOTO TOKA.

24. Tlepeuuncnute (bakTOopel  COCTOSIHUS YeloBeKa, CYIIECTBEHHO
YBEJIIMUMBAIOIIUE BEPOSTHOCTh CMEPTENBbHOTO TIOPAXXEHUs 4eloBeKa
ANEKTPUUECKUM TOKOM, IPUBEAUTE IPUMEPHI.

25. Kak UMEHHO clie[lyeT JieJlaTh UICKYCCTBEHHOE JIbIXaHue?

26. [lepeuncnuTe nyTH TPOTEKaHUS TOKa dYepe3 TeNo dYelOoBeKa |
OXapaKTEpU3yHTe UX 1O  CTEeNeHU OMACHOCTH  TOPAKECHUS
ANEKTPUUECKUM TOKOM.

27. Kak UMEHHO clieyeT aeaaTh HempsaMOon Maccax cepaa’?

28. Uro Takoe IIaroBoe¢ HAIpPSHKCHHE, B YE€M €ro OIMAaCHOCTh, KaKOBBI
MEpBI 3aITUTHI ?

29. Kakue MMEHHO, KaK M B KaKUX CIydasX BBIBCIIHMBAIOTCS ILIAKAaThI
U1 obecrieueHust 6€301acHOCTH paboOT Ha TOKOBEAYIITUX YaCTIX ?

30. B kakux ciaydasx MOXHO MPH3HATHh MOCTPAJABIIETO OT
AIIEKTPUUECKOr0 TOKa MEPTBBIM M HE OKa3bIBATh ITOMOIIH?

31. B yem pa3nuume OCHOBHBIX M JIONMOJHUTEIBHBIX CPEICTB
3aUTHI?
32. Kakoe HampsokeHHE MOXKHO TIPH3HATH TIOJHOCTBIO O€30MacHBIM IS

nepcoHana ® pabotaTh 0€3 CHATUS HANPSOKCHUS, HE IPUMCHSIA
CpE/ICTBA 3AIHTHI?

33. Kak cmemyeT nelcTBOBATh B OTHOIICHHH JJICKTPONPHOOPOB B cllydae
nokapa? Kak HY)XHO TYIIMTh IOXKap B TOM ClIydae, €CIIM HaNpsOKCHHE
HE CHSITO WJIM CHATO HE ITOJTHOCTHIO?
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34.
35.
36.
317.
38.
39.
40,
41,
42,
43,

44,

45,
46.

47,

48,
49,
50.
o1,

52.

53.
o4,

55,
56.
o7,

58.
59.
60.

TpeboBaHUs K UCCKYCTBEHHBIM 3a3EMIIMTEIISIM.
TpebGoBaHUs K €CTECTBEHHBIM 3a3€MIIUTEIISIM.
TpebGoBaHus K 3a3€MJIEHUIO MOJTHUE3AILUTHI.
Kax BbIOMpaeTcs ceyeHus: MPOBOJHUKOB B 3JJaHUSAX U COOPYKEHUSX.
Kareropun MonHME3aUThI 30aHAA U COOPYKEHHI.
TpocoBass MOTHHE3AIIUTA.
MonHue3ammra, BHIIIOJHEHHAs CTEPKHEBBIMU MOJIHUEOTBOJAMHU.
TpebGoBaHus U Ha3HAUYEHHUE MOJTHUEIPUEMHOM CETKH.
[TocnencTBust aTMOc(epHBIX MEepEeHANPSKEHUH.

B kakom ciyyae HaHOCHUTCS yAap KyJaKoM I10 TPyIHHE MOCTPaIaBILETO
IpU OKAa3aHUU NIEPBOI MOMOIIN?

CpOKI/I NEPUOANYCCKUX OCMOTPOB HAJINYUA U COCTOAHUSA CPCACTB 3aIUTHI
JIMIIOM, OTBCTCTBCHHBIM 3a UX cocTosiHue?

Kakoe otnuuue MpsAMOTo NPUKOCHOBCHUA OT KOCBECHHOI'0?

B kakux ciydasx JOJKHBI TPUMEHSATHCS 3allIUTHBIE OYKH TP paboTe B
AIEKTPOYCTAaHOBKAX ?

OcBoOOXIeHUE TIOCTPAAABIIEIO OT JACHCTBUS DJICKTPHUUECKOTO TOKAa Ha
BBICOTE.

Oxka3zaHre TTOMOIIU IMOCTPaJaBIIeMy IPU KOME.
3alUTHOE aBTOMATUYECKOE OTKIIOUYEHHE ITUTAHHUS.
Yrto Takoe “nBoiiHas uzoasanus’ ?

Kak o1eHuTh COCTOSTHHE MTOCTPAAABIIETO B CIyJae MajeHus C BBICOTHI IPH
COXpaHCHHH CO3HAHMSI?

KTo0 HeceT nepcoHanbHy0 OTBETCTBEHHOCTD 32 HApYIICHHS B paboTe
AIEKTPOYCTAHOBOK

Korna mpoBoauTcs cTaKupoBKa

Cpoxku npoBeIeHHs] TPOBEPKU 3HAHUMN JIJIS1 PA3JIMYHBIX KATErOpUid
nepcoHala

Korna QJICKTPOABUTATCIIN OOJIZKHBI OBITH HCMCIJICHHO OTKIIOYCHBI
Kak gacto IIPOBOAUTCA ITPOBCPKA COOTBCTCTBHA YCTABOK 3allIUT

[Iutanue IICPCHOCHBIX CBECTUJIBHUKOB B IIOMCHICHUAX C MOBBIIIICHHOM
OITIaCHOCTBIO

KTto nomyckaercs K BBIMTOJTHEHUIO AIEKTPOCBAPOYHBIX pabOT
KT0 noymken npucoequHsITh U OTCOEIUHATD 3JIEKTPOCBAPOYHBIE YCTAHOBKHU

TpeGoBanus kK MabIM (PE3€PBHBIM) AIEKTPOCTAHIIUSM, YCIOBHS MX
MOAKITFOUECHUS

7.4  MeTtoanuyeckue MaTepuajbl, ONpeAeIsIOIIAE  NPOIEAYPbI

OLCHUBAHUSA 3HAHMH, YMEHHUI, HABBIKOB XAPAKTEPU3YIINUX ITAINbI
¢dopmupoBaHus KOMIETEHIIH I
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Kontpons ocBoenuss aucuuminabl OT/.02 «DnexTpo0e30nacHOCTh MpU
DKCILTYyaTalluM _ 3JEKTPOOOOPYAOBAHUSA» TMPOBOJUTCA B COOTBETCTBUU C [ln
Ky6I'AY 2.5.1 «Tekyuuii KOHTPOJIb yCIIEBAEMOCTH U MPOMEKYTOUHAS aTTECTALIHS
CTYJIEHTOB». TeKylmuil KOHTPOJb MO AUCUUIIMHE I03BOJIAET OLUEHUTh CTEIEHb
BOCIIpUATHSL Y4E€OHOTrO Marepuaja M MPOBOJAUTCS [JJs OIEHKH pe3yJbTaToB
U3YYEHHUS pa3/IeNIOB/TEM IUCHMIUIMHBL  TeKyluid KOHTPOIb MPOBOAMUTCA KaK
KOHTPOJIb TEMAaTHYECKHUH (110 UTOraM M3y4eHHs] ONPEIEIEHHBIX TeEM AUCIUILIUHDI)
U pyOeXHBIH (KOHTPOJIb OINPEACICHHOIO pa3jiefla WIM HECKOJIbKHX Ppa3/elioB,
nepesa TeM, Kak IPUCTYNUTh K U3yUYEHUIO OYEPEeTHON YacTH y4eOHOro MaTepuasia).

Kputepusivu  ouenku pedepara  SBISIOTCS: HOBH3HA  TEKCTa,
00OCHOBAaHHOCTH BBIOOpAa HMCTOYHHUKOB JINTEPATYpPHI, CTENCHb PACKPBITHS
CYIITHOCTH BOTIpOca, coOMoaeHus TpeOoBaHUi K 0(hOpMIICHUIO.

OreHka «OTJMYHO» — BHITMIOJTHEHBI BCe TPEOOBaHMUs K HAaNTMCaHUIO pedepara:
o0o3HaveHa pobiieMa U 000CHOBaHA €€ aKTyaJIbHOCTb; CIICIaH aHAIH3 Pa3InIHbBIX
TOYEK 3pEHUs HA PacCMAaTPUBACMYIO MPOOJIEMY U JJOTHYHO U3JI0KEHA COOCTBEHHAS
no3unus; cGOopMyIMpPOBaHBI BHIBOJBI, T€Ma pPACKphITa MOJHOCTHIO, BBLICpPKAH
00bEM; coOJIIOICHBI TPEOOBAHUS K BHEIIHEMY O(QOPMIICHHIO.

OrneHka «XOpomo» — OCHOBHbIE TpeOOBaHUsA K pedepaTy BBINIOJIHEHBI, HO
Opyd 3TOM JIOMYIICHBI HEMO4YETh. B YacTHOCTH, WMEIOTCS HETOYHOCTH B
U3JIO)KEHUHM MaTepuana; OTCYTCTBYET JIOTHMYecKash MOCIeOBaTeIbHOCTh B
CYXKIEHUSX; HE BhIIEpKaH 00BEM pedepara; UMEIOTCS YIyIIeHUs B 0)OPMIICHUU.

OreHka «yAOBJETBOPUTEIBLHO» — HMEIOTCS CYIIECTBEHHBIC OTCTYILICHHS
oT TpeboBaHMii K pedeprpoBaHrio. B 4acTHOCTH: TeMa OCBeleHa JHIIb YaCTUYHO;
JomnymieHsl  (akTHYecKhe OMIMOKM B coJepkaHuu pedepara; OTCYTCTBYIOT
BBIBO/JIBI.

OreHka «HEYJI0BJETBOPUTEIbHO» — TeMa pedepata HE pacKphITa,
OoOHapy»XWBaeTCs CYIIECTBEHHOE HEMOHUMaHue TMpobiieMbl WU pedepaT HE
IpEeJICTaBIICH BOBCE.

Kpurepuu oueHky 3HAHUI NPH NPOBeIeHNH TECTUPOBAHMS

OleHKa «OTJMYHO» BBICTABISIETCA MPH YCJIOBUU TMPABUIBHOTO OTBETA
CTyJZI€HTa HE MEHee 4eM Ha 85 % TeCTOBBIX 3aJJaHUI;

OlileHKa «XOPOIIO» BBICTABISETCS MPU YCIOBUM TMPABUJIBHOTO OTBETa
cTyZeHTa He MeHee 4yeM Ha 70 % TecTOBBIX 3aJaHUM;

OlnieHKa «yJI0BJIETBOPUTEIbHOY» BBICTABIISCTCS MPH YCIOBUM MPABUIBLHOTO
OTBETa CTyZieHTa HE MeHee ueM Ha 51 %;

OueHka  «HeYyJAOBJIETBOPHMTEJIBbHO»  BBICTABISACTCS  TPU  YCIOBHUH
MPaBUIIBHOTO OTBETA CTy/IeHTa MeHee yeM Ha 50 % TecTOBbIX 3aJaHU.

Pe3ynbTaThl TEKyIIEr0 KOHTPOJISL HCIHOJB3YIOTCS TPU  MHPOBEIACHUHU
MPOMEXKYTOUYHOU aTTECTALIHH.

Pedepar. Kputepusimu orenku pedepara SBISIOTCSI: HOBU3HA TEKCTA,
000CHOBaHHOCTh BBIOOpPAa HCTOYHUKOB JIMTEPATYPHl, CTEIEHb PACKPBITHS
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CYIIIHOCTH BOIpoca, coOIoAeHUs TpeOOBaHUI K 0()OPMIICHUIO.

OueHKa «OTJHMYHO» — BBIIIOJIHEHBI BCE TPEOOBAaHHMS K HAMKCAHUIO
pedepata: oOo3HaueHa mnpoOiaeMa M OOOCHOBaHAa €€ aKTyalbHOCTb; CHAEJIaH
aHaJIM3 Pa3IMYHBIX TOYEK 3PEHHUS Ha pacCMaTpPUBAEMYIO MPOOJIEMYy H JIOTHYHO
U3NI0’)KeHa COOCTBeHHas MO3UIMUS; CHOPMYIUPOBAHBI BBIBOABI, TEMa pPAaCKpHITa
MOJIHOCTBIO, BBIAEpKAH 00BEM; coOMOAeHbl TpeOOBaHUS K BHEIIHEMY
o OpMIICHHUIO.

OueHka «Xopouo» — OCHOBHBIE TpeOOBaHUs K pedepaTy BbIIIOJIHEHbI, HO
Opy 5TOM JIOMyIICHBl HEAOuYETh. B YacTHOCTH, WMEIOTCS HETOYHOCTH B
M3JI0OKEHWH MaTepHuana; OTCYTCTBYET JIOTHYeCcKas IMOCIeI0BATEIHbHOCTh B
CYXKICHUSX; HE BBIIEPKaH 00bEM pedepaTa; UMEIOTCS yITyIIeHUS B 0OPMIICHUH.

OuneHka  «yJIOBJIETBOPUTEJIBHO» —  HUMEIOTCS  CYIIECTBEHHBIC
OTCTYIUICHHsI OT TpeOoBaHUU K pedepupoBaHuio. B yacTHOCTH: TeMa OCBEIIeHa
JUIIb YaCTUYHO; JOMyIIeHBI (haKTUUYECKHE OIIMOKM B colepkaHWHM pedeparta;
OTCYTCTBYIOT BHIBOJIBI.

OueHka «HeyIOBJIETBOPHTEJbHO» — TeMma pedepaTta HE pPacKphITa,
OOHapy>KMBaeTCs CYIIECTBEHHOE HEIMOHUMaHWE TpoOJIeMbl WiIH pedepaTr He
Ipe/ICTaBJIeH BOBCE.

Kpurepuu oueHkn J1a60paTopHbIX pador

Ouenka «5» (OTJIMYHO): BBINIOJIHEHBI BCE 3a/laHusl JabopaTopHOU paboThl,
CTYJIEHT YE€TKO U 0€3 OIIMOOK OTBETHJI Ha BCE KOHTPOJIHHBIE BOMPOCHI.

Onenka «4» (XOpolo): BBIIOJTHEHBI BCE 3aJaHUs J1abOpaTOpHON padoTHl,
CTYJIEHT OTBETHJI HAa BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYaHUSIMU.

Ouenka «3» (YIOBJIETBOPUTEIHHO: BBIMIOIHEHBI BCE 3a/1aHUs JTAOOPATOPHOIM
paboThl C 3aMEUYaHUSIMU, CTYJEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C
3aMEYaHUSIMHU.

Ounenka «2» (He 3a4T€HO): CTYJICHT HE BBINOJHWJ WM BBIIOJHUI
HENPAaBWIBHO 3aJlaHus J1ab0paTOpHOM pabOThI; CTYACHT OTBETUJI Ha KOHTPOJIbHBIC
BOTIPOCHI C OIIMOKAMU WJIM HE OTBETUJI HA KOHTPOJIBHBIE BOIIPOCHI

KpuTtepuu oneHku nmpakTu4eckux pador

Ouenka «5» (OTIMYHO): BBINOJHEHBI BCE 3aJlaHUsl MPAKTUYECKON paboThI,
CTYJICHT Y€TKO 1 0€3 OIMMOOK OTBETHJI Ha BCE KOHTPOJIHHBIE BOMPOCHI.

Ouenka «4» (XOpoLIO): BBIOJHEHBI BCE 3aJaHUsl MPAKTUYECKOW pabOThI,
CTYJIEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMU.

Ouenka «3» (yIOBIETBOPUTENIBHO: BBITIOJIHEHBI BCE 3a/laHUS PAKTUYECKOU
paboThl C 3aMEUaHMSIMU, CTYJAEHT OTBETWJI HAa BCE€ KOHTPOJIbHBIE BOIPOCHI C
3aMEYaHUsIMH.

Ouenka «2» (HE 3a4TE€HO): CTYJIEHT HE BBIIOJIHUI WM BBITOJIHUI
HEMPaBUIBHO 3aJaHusl MPAKTUUYECKON pabOThI; CTYACHT OTBETUJ HAa KOHTPOJIbHbIC
BOIIPOCHI C OITMOKAMU WJIM HE OTBETUJI HA KOHTPOJIbHBIE BOIPOCHI

KpuTtepuu oieHKH KOHTPOJIBbHBIX padoT
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Ouenka «5» (OTJIMYHO): BBINOJIHEHBI BCE 3aJaHMsI KOHTPOJbHOM PalOOTHI,
CTYJEHT YE€TKO U 0€3 OIIMOOK OTBETHIJ Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

Onenka «4» (XOpoOIO): BBIIOJHEHb BCE 3aJaHUsl KOHTPOJIBHOUN paldOTHI,
CTYJEHT OTBETHJI HAa BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYaHUSIMU.

Ouenka «3» (yI0BIETBOPUTENIBHO: BBIMOJIHEHBI BCE 3aJJaHUsI KOHTPOJIbHOM
paboThl C 3aMEUYaHUSIMU, CTYJEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C
3aMeYaHUSIMHU.

Ounenka «2» (HE 3a4T€HO): CTYAEHT HE BBINOJIHWI WM BbITOJIHUI
HEIMpaBWJIBHO 3a/1aHKsI KOHTPOJIbHOW pabOThl; CTYI€HT OTBETUJI Ha KOHTPOJIbHbBIE
BOMPOCHI C OIIMOKaMU WJIM HE OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI

Kpurepuu ouenku Ha 3auere.

OneHka «3a4TeHo» - BbINoiHEeHbl Bce MPAaKTUYECKHUE U J1adopaTopHble paboThl U
coCTaBlieHbl K HHUM oOT4yeTbl. [locTpoeHbl Trpaduku 3aBUCHUMOCTEW. PacKpbIThl
KOHTPOJIbHBIE BOMPOCH! K MpakTU4ecKUM padotam. CTyIEHT YBEPEHHO PAaCKphIBAET
TEOPETHUYECKHE TIOJI0KEHUSI PAOOTHI.

Onenka «He 3a4TeH0» - OTCYTCTBYIOT MpaKTUYeCKUe U J1abopaTopHbie paboThI
Y OTYETHI K HUM, CTYJEHT HE OTBEYAET HA BOMPOCHI K 3aYETY.

8 IlepeyeHb OCHOBHOI M TONOJHUTEIBLHOM JTUTEPATYPHI
OcHoBHas1 yyeOHas1 auTEpaTYypa

1. [IpaktTukym  «Dnektpode3onacHocTh». Caspikua  B.I'., Macenko A.B.,
Kyuepenko JI.E. 01.12.2017 T. — Pexum JIOCTyIA:
https://edu.kubsau.ru/file.php/124/EHlektrobezopasnost._Praktikum.pdf— 3BC
«O0pa3oBaTeIbHBIN MOPTAI.

2. DKCIUTyaTalus JICKTPOYCTAHOBOK B OpraHu3aiusax . yueoHoe nmocobue / A. A.
Crenbmax, /. A. I'apmammos, A. H. 3y6apes, H. A. byxapoBa. — JKene3Horopck
: Cubupckas noxkapHo-cnacatenbHas akagaemus ['TIC MUC Poccum, 2022. —
135 ¢. — Texer : anextponnsiii / Ludposoit obpazoBarenvubiii pecypc IPR
SMART : [caititr]. — URL: https://www.iprbookshop.ru/123101.html (mara
obpamenus: 22.07.2022). — PexxuMm goctyma: AJis aBTOPU3UP. TOTB30BaTENEH

3. N.N.Tecnenko, DnexTpo0e30MmacHOCTh pu JKCIUTyaTaluu
ANEKTPOOOOPYIOBaHUSA. ISl TIPETojaBaTesieii U CTyJIEeHTOB OakajmaBpuaTa IO
HanpaBiieHut0  noArotoBkn  35.03.06  «Arpoumxenepusi» u  13.03.02
«nektposHepreruka u 3nekrporexHukay. W.W.Tecnenko, H.C.bapakun,
M.A.IToTemnuH, 2019 — Pexum JIOCTyTA:
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie EHIlektrobezopasnost pri
_ehkspluatacii_ehlektrooborudovanija_532313 v1 .PDF

JonoiHuTeIbHAS y4eOHAN JTUTEpaTypa
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https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie_EHlektrobezopasnost_pri_ehkspluatacii_ehlektrooborudovanija_532313_v1_.PDF

1. Cassikun B.I'. «Dnektpobe3omacHocts. Opranuzaius padboT Ha
BO3AYIIHBIX JHUHHUSIX ODJEKTpPOIepenayd, HaxXOMSAIIUXCS TMOJ  HaBEJACHHBIM
HanpsbkeHnem». CasblkuH B.I'., KynpskoBA.I'., barmetoB A.A. 2018 r. .—
OnektpoH. TekctoBble AaHHble.— M.: DHAC, 2011.— 319 ¢.— Pexum nocryna:
https://edu.kubsau.ru/file.php/124/1_UP_2018 Navedennoe naprjazhenie 388884
_Vv1_-ilovepdf-compressed.pdf «O6pa3oBarenbHbIi TOPTAID».

2. DnekTpoOe30MacHOCTh PAOOTHUKOB CEIBCKUX JJIEKTPUUYECKUX CeTel
HU3KOro HampsbkeHus : yueoHoe nocodue / E. E. TlpuBanos, A. B. Edanos, C. C.

SctpeboB, B. A. fApowr ; non penakumeit E. E. IlpuBanoBa. — CraBpomnons :
[Maparpad, 2020. — 176 c¢. — Tekct : osnexkrponnblii // Iludposoit
oOpazoBatenbHblii  pecypc  IPR SMART : [cailT]. — URL:

https://www.iprbookshop.ru/109415.html  (mara oOpamenus: 25.07.2022). —
Pexxum noctyna: aist aBTOpU3UP. NOJIb30BaTENCH.
3. Peicun, 0. C. OcHOBBI 51eKTpoO€30MacHOCTH : y4yeOHoe mocobue s

OakanaBpoB TexHWuyeckux HampaBieHud mnoarotoBku / 0. C. Peicun, C. JL
A6nounukoB. — CaparoB : At [lu Op Meaua, 2018. — 75 ¢. — ISBN 978-5-

4486-0273-3 . — Tekct : snexkTponnbiid // LudpoBoit oOpazoBaTebHBIN pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/73623.html (marta
obpamenust: 25.07.2022). — Pexxum gocTyma: Jjisi aBTOPU3UP. MOJb30BaTECH. -

DOI: https://doi.org/10.23682/73623

O Ilepeyenn pecypcoB MHPOPMAIMOHHO-TEJIEKOMMYHHUKAIIMOH-
Hoil ceTn « UHTEpHET

JIEKTPOHHO-0UOJIMOTEeYHbIE CUCTEMbI OM0JIMOTEKH, HCIIOJIb3yeMble B
Kyb6anckom I'AY nMm. I.T. TPYBUJIMHA

No|  HammenoBaHme pecypca TemaTnka YpoBeHb JOCTYyIAa
1 | Znanium.com YHuBepcanbHas HNuTepHeT nocryn
2 | I3natenbctBO «JlaHb» Berepunapus HNuTepHeT nocryn
CenbCK. X03-BO
TexHnonorus
XpaHEeHUs U
nepepadoTKu
MUIIEBBIX
POJIYKTOB
3 | IPRbook YHuBepcanbHas WuTeprer noctyn
4 | HayuyHas sneKTpoHHast YHuBepcaibHas HNuTepHeT noctyn
oubnuoteka eLibrary (punim)
5 | OGpazoBatebHbIN MOpTal YHuBepcaiibHas Hoctym ¢ TIK
Kyol'AY YHHUBEPCUTETA
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6 | DnexTponnsklil Katanor YHuBepcaibHas Hoctyn ¢ 11K
oubmmnoreku Kyol'AY OubIMoTEeKN

10 MeToauyeckue yKazaHus JJisl 00y4YAIOUIUXCS MO0 OCBOEHHIO
TUCUMILTAHBI

1. OxpaHa Tpyzaa U 3JeKTpoOEe30MaCHOCTh MPHU IKCIUTyaTallMK 3JIEKTPOYCTAHOBOK:
Mertoauueckue pexomenganuu / coct. M. U. Tloremun, H. C. bapakun, A. A.
Kymeiiko. — Kpacnomap : KyoI'AY, 2019. — 119 c¢. — Pexum pgocrtyna:
https://edu.kubsau.ru/file.php/124/Okhrana_truda_i_ehlektrobezopasnost_pri_ehks
pluatacii_ehlektroustanovok 532305 v1 .PDF

2.0xpaHa TpyJa M 3JIEKTPOOE30MaCHOCTh MPU IKCIUTyaTaAllUH AJIEKTPOYCTAaHOBOK:
MY BBINOJIHEHUIO JTAOOPATOPHBIX M TPAKTUYECKUX pPadOT MO HAIpPaBICHUSAM
noAarotoBku 35.04.06 «Arpounxenepusi» u 13.03.02 «DnexTposHepreTuka u
aNeKTpoTeXHUKay. Metoauueckue pekomenaanuu / coct. M.W.Iloremun, H.C.
BapaxuHh, AA. Kywmeiiko, 2019 Pexum JOCTYyTA:
https://edu.kubsau.ru/file.php/124/Okhrana_truda_i_ehlektrobezopasnost_pri_ehks
pluatacii_ehlektroustanovok 532305 v1 .PDF

11. ITepeyenb HH(POPMAUOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX
MPH OCYHIECTBJIEHMH 00pPa30BaTeJbHOI0 Mpouecca mo JUCHUILIAHE
(Moay/10), BKJOYAS IepedYeHb IPOrPaMMHOIO oO0eclmevYeHus: H
UH(POPMALUOHHO-CIIPABOYHBIX CUCTEM

NudopManmmoHHble TEXHOJOTHHM, WCIOJB3yEeMble TP  OCYIIECTBICHUN
06pasoBaTeanoro Imponecca 1o JAUCHUITIINHEC ITO3BOJIAOT: 00€eCIIeYnTh
B3aMMOJICHCTBHE MEXKIY yYacTHHUKaMH 00pa3oBaTeIbHOTO Mpollecca, B TOM YHCIIE
CUHXPOHHOE€ U (WJIM) AaCHHXPOHHOE B3aWMOJIEUCTBUE TIOCPEICTBOM CETH
"UnrtepHet"; ¢uKcHpoBaTh XOJ 00pa30BaTEIbHOTO MpoOIecca, pPe3yJbTaToOB
HpOMe}KYTO‘{HOﬁ aTrreCTay 110 JUCHOUILIMHE MW  pPE3yJabTaTOB OCBOCHM:A
o0pa3oBaTeIbHOM MPOrpaMMbl; OPTaHW30BaTh TMPOIECC OO0pa3oBaHUS MyTEM
BU3yalu3alMk  HW3ydaeMod  WHGOpPMAIMU  TIOCPEJCTBOM  HMCIOJIBb30BaHUS
Mpe3eHTanui, y4eOHBIX (UIBMOB; KOHTPOJIUPOBATH PE3yibTaThl OOy4YeHHS Ha
OCHOBC KOMIIBIOTCPHOI'O TCCTUPOBAHMA.
Ilepeuens nunensnonxoro 110

No | HaumeHnoBaHue Kpatkoe onrcanue

1 | Microsoft Windows OmnepanoHHas cUCTEMa

2 | Microsoft Office (BkmrouaetWord, Excel, | [lakeT oducHBIX mpuioKeHUN
PowerPoint)
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12. MarepuajJbHO-TeXHHYECKOEe olecnmeyeHue OO0yYeHHs

o

AUCIHIHUIIJINHE
Ne|HaumenoBanue yueOubix| HanmeHoBaHue moMemeHuit st AJipec (MECTOTIONIOKEHHE)
n/| TpexMeToB, KypcoB, IIPOBE/ICHUS BCEX BUJIOB YU€OHOH | TIOMEIICHUH [T IPOBEACHUS
I | JUCUMIUIMH (MOJIYNEH), | AeATE€IbHOCTH, IPELYCMOTPEHHOM BCEX BHUJIOB yUeOHOM
MPAKTUKH, UHBIX BUAOB | Y4eOHBIM IUTAHOM, B TOM YHCIIE NeSITeTbHOCTH,
y4eOHOH eATENILHOCTH, | IOMEIICHUS JUISI CAMOCTOSITEIBHOM |  TPeAyCMOTPEHHON y4eOHBIM
MPEyCMOTPEHHBIX paboThI, ¢ yKa3aHWEM TEepeyHsl | IJIAHOM (B CiIydae peau3aiun
Y4eOHBIM TIAHOM OCHOBHOTO 000py/IOBaHMs, yueOHO-| 00pa30oBaTEeIHHOMN MPOrpaMMBbI B
00pa3oBaTeIbHOMI HarJISHBIX TOCOOUM ceTeBoil (popme NOMOITHUTENBHO
MIPOTpaMMBbI ¥ MCTIOJIE3YEMOTO TMPOTPAMMHOTO |  YKa3bIBAETCSl HANMEHOBAHUE
obecrieueHHs OpraHu3aIum, ¢ KOTOPOH
3aKJTFOYEH JIOTOBOD)
1 2 3 4
Onekrpobe3onacHoCTh  |[[Tomemenne No221 I'VK, mmomanp
mpu OKCIUTyaTalMu|— 1(01m?; mocagodHbx MecT — 95;
AIEKTPOOOOPYAOBAHUS yaebHas Ay IUTOpHS i
IPOBEJCHUS y4EOHBIX 3aHATUH, Ui
CaMOCTOSITETLHOU paboThl

oOyJaromuxcs, B TOM 4YHUCIE JUIS
00yJaromuxcsi ¢ HHBAJIMIHOCTBIO U
OB3

CTCMATM3UPOBAHHAS
(yueOHas nmocka, yueOHass MeOenb),

MeOenb

B T4 i OO0ydJaromuxcs ¢
nHBaInAHOCTRIO 1 OB3;
TEXHUYECKUE CpEeJICTBA OOydeHHS,
HaOOPBI
00opynoBaHUS

HAIJIAOHBIX — [TOCOOMHA

JEMOHCTPAIIMOHHOTO
y4eOHO-
(HOYTOYK,
T.4 IS

u
MPOCKTOpP, DJKpaH), B
06yqafonmxc>1 C HHBAJIMJHOCTBIO U
OB3;
HporpaMMHOE
Windows, Office.

o0OecrieueHue:

ITomemenue Nell4 300, nnomans
— 43Mm?; mocamo4yHbBIX MecT — 25;

yueOHast ayJUTOPUS ISt
NpOBEAEHUS y4eOHBIX 3aHATHH, JUIs
CaMOCTOSTENBHON paboThI

06yqa101u14xc;{, B TOM 4YHUCIC I
o6yqa101u1/1x051 C MHBAJIMJHOCTHIO U

350044, KpacHogapckuii Kpau,
r. Kpacnonap, yi. um.
Kanuunna, 13
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OB3

CrIeaT3UPOBAHHAS MeOelb
(yuebnas mocka, yuyeOHas meGens),
B TOM YHCJE s 00y4Jaronuxcsi ¢
uHBaUIHOCTHIO 1 OB3
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