3. Pe:xkumbl padO0ThI JJIEKTPONPUEMHUKOB U JICKTPUYECKOU CETH
3.1. Cxemwvl 6K104€HUA IIEKMPONPUEMHUKOB

[Ipu wu300paxkeHUH DIEKTPUUYECKUX CETeH UCHONb3yeTcs TpU BUIA
DJIEKTPUUYECKUX CXEM:

CmpykmypHnas cxema TIpeAHa3HayeHa i1 OOLIEro O3HAKOMJIEHUS C
AIEKTPUUYECKON yCTaHOBKOW. B Hell nmaércst ympolieHHOe H300pakeHUE OCHOBHBIX
3JIEMEHTOB B BUJE MPAMOYTOJIBHUKOB U CBSI3€M MEXKIY HHUMU.

DHepro-
cucTemMa

I'TIIT

PI1 PI1 PII PII

TH| ...[TO to| . [to|fto| [toffto)  |To TI|. . .| TII

Puc. 3.1. CrpykTypHasi cxeMa 3JIeKTPOCHA(KeHHS 3aBO/1A:

I'TIII — rnaBHAS NOHHM3UTEIbHASA MOACTAHITNI;

PII - pacnpenenurenpHass NOACTAHLMS — OJJIEKTPOYCTAHOBKA, CIyXKamlas JUisl IpUEeMa U
pacrpeaeneHust JIEKTPUIECKON SJHEPTUH;

TII - TpancopmaTopHas MOACTAHIUA — OJIEKTPOYCTAHOBKA, CIyXamlas [Uisi T[pueMa,
pacnpezeneHus: U mpeoOpazoBaHUs EKTPHUUECKON YHEPTHH;

CIl — cuiaoBo# MyHKT

Ha ¢ynkyuonanvnoti cxeme yKa3blBalOTCS HUCTOYHUKH, MPeoOpa3oBaTenu C
0003HaYeHUEM UX MOIIHOCTH, PACKPBIBAIOTCS HEKOTOPbIE CTPYKTYpHBIE OJIOKH,
MO3BOJIAIONIUE MTOHATh PYHKIIMOHAIbHBIE BO3MOKHOCTHU CXEMBI.

Ipunyunuanvnas cxema oOnerdaeT TOHMMAaHWE NPUHIUNA JACHCTBUS
ANEKTPOTEXHUYECKON YCTAHOBKH, DSJEKTPUUECKON CETH BO BCEX MOJAPOOHOCTAX H
JaeT MCXOAHBIM Marepuan Il COCTaBJICHUsl crenu@uKainuii U 3aiBOK Ha OCHOBHOE
o0opylioBaHWE, IJisi COCTABJICHHUS MOHTAXKHBIX CXEM (CXEM COCJAMHEHUs), MHJIs
pa3pabOTKH KOHCTPYKIIMOHHBIX YEPTEKEH.

Ha npuHIunuanbHbpIX cxemax H300pa)karloTcsi BCE SJIEMEHTBhl UM YCTPOICTBA,
HEOOXOJUMBIC [ OCYHIECTBICHUS M KOHTPOJISI TEXHOJIOTMYECKUX IPOIIECCOB.
N3o0paxenue ocyiecTBisieTcs B cooTBeTCTBUU ¢ YI'O. DiekTpuueckue amnmapaTthbl
MOKa3bIBAIOTCS HA CXEME B OTKIIOYEHHOM IMOJIOXKEHHH. lIpuHumMnuanbHas cxema
n3o0paxaercs 1100 B OTHOIMHEUHOM, JIUOO B MHOTOJIMHEITHOM U300pakeHUU.

B cnydyae ofHONMHEMHOrO M300pakeHUsl 1IEMH, BBIMOJIHSIIONINE OJUHAKOBYIO
(hyHKIIHIO, M300pakatoTCs OJHOM JTUHUEH, a OJUHAKOBBIC 3JIeMEHTHI — ogHUM Y1 O.
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Puc. 3.2. ®parmMeHT NPUHUMNHNAIBHONH CXeMbI JIEKTPOCHAOKEHHS 3aB0/1a, BHITIOJHEHHOM
B OJIHOJTUHEHHOM M300paKeHU U
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I[Ipy  MHOTONMMHEWHOM  H300paXEHMHM  KaXkaas  dJeKTpUYeckas  ICeIb
M300pakaeTCs OTACIBHOM JIMHUEH, a DJIEMEHTHI IenH — oTAeabHbIM Y1 O.
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Puc. 3.3. ®parmMeHT NPUHIMNHNAJIBHOUH CXeMBbI 3JIEKTPOCHAOKEHHS 3aBO/1a, BHITIOJTHEHHOM
B MHOTOJIMHEHHOM M300paKeHU
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Onekmpuyueckas cemb — COBOKYNHOCTb NOJCTAHLUN, paclpeieNuTeNbHbIX
YCTPOMCTB M COCAUHSIONMIMX HX OJJIEKTPUYECKUX JIMHHUM, pa3MEIIEHHBIX Ha
onpenenéHHON TeppuTOpUn (paioH, HACENEHHBIN MYHKT, 3aBO/I, LIEX).

lloocmanyus — 3neKTpOyCTaHOBKA, CIIyKalllas 1Jis npuéma, npeoodpa3zoBaHus U
pacrpezienieHus: IEKTPUUECKON SHEPTUH.

KJldCCU¢UKal(u}l JdjiekmpuuiuecKux cemeil

Cuctembl anexTpuueckux cereil kinaccuduuupytores nmo I'OCT 505712-94
(MDK-364-3-93). lnsg knaccudukaiuy HCHOJIb3YIOTCS JBE OYKBBI, YKa3bIBAIOIIHUE
XapaKkTep 3a3eMJICHUS

— nepeas OyKkea — yKa3bIBAET XapaKTep 3a3eMIICHUS] HEUTpaIu UCTOUHHKA;

— emopas O0ykea — yKa3bIBaeT XapaKTep 3a3eMJICHUS OTKPBITHIX MPOBOASIINX

HETOKOBEAYIIMX YacTEeH JIEKTPOYCTAHOBOK (KopIryca).

B 0003HaueHn# UCTIONB3YIOTCS HaYalbHbIE OYKBBI ()PAHIIY3CKUX CJIOB:

— T (terre) — 3a3eMIJICHO;

— N (neutre) — 3aHyseHO (IPUCOCIMHEHO K HEUTPAIM UCTOYHUKA TTUTAHHUA ),

— I (isole) — nzonupoBaHo.

Breinensiercs Tpu cuctemsl ceteid (cM. puc. 3.4 - 3.6):

1. Cucmema TT — HeuTpanb UCTOYHHKA U KOPIYyCa 3JIEKTPOINPHUEMHHUKOB
3a3eMIeHbl;

HcTtounuk Kopnyc anexktponpremMHuka

A
B
C

Puc.3.4. Cucrema ITT

Ha tepputopun Poccun no Takoil CUCTEME BBIMOJIHSIIOTCS JJIEKTPUUECKUE CETU
HanpspkeHuem 110 kB u Bolmme.

2. Cucmema IT — HeWTpanb UCTOYHUKA U30AUPOGAHA, & KOpITyca
AIEKTPONPUEMHHKOB 3a3eMIeHbl;

A xlo\ I
&B xz : 3
C X3O :

Puc. 3.5. Cucrema IT

Ha reppuropun Poccun o Takon cucteMe BBITTOJIHSIIOTCA JIIEKTPUUECKUE CETH
HanpsbkeHuewm 6, 10, 35 xB.
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3. Cucmema TN — HeWTpalb HWCTOYHUKA 3d3eMmieHd, a KopIyca
ANEKTPONPUEMHHKOB 3aHnyienvl. Kak mpaBuino, 310 cetn HanpsikenueM 0,4 kB.
Cuctema TN umeet 3 MoauduKaium.

B cucreme TN-C (common) — QyHKIMH HYJIEBOro padouero (N) u HyJIeBOro
3amuTHOrO (PE) TNpPOBOJHMKOB OOBEAMHEHBI B OIHOM IIPOBOJHUKE, KOTOPBIU
Ha3biBaercs PEN.

_/YY'\A xlc‘r 77777777 |
MB X2, :
__JW\C X3 : 3
PEN N x401 1

PE oo ’

Puc. 3.6. Cucrema TN-C

B cucreme TN-S (select) — ¢yHkumu HynaeBoro pado4yero M HYJIEBOIrO
3aIUTHOTO  IMPOBOJHHUKOB  OOECIEUMBAIOTCA  OTIAEIBHBIMH  IIPOBOJHUKAMH,
COOTBETCTBEHHO N U PE.

~~~A4 Yo v |

~ |

L ~~B X2 o :

| I

L ~~~C X5 ;

N X4 | :

1 |

o PE
Puc. 3.7. Cucrema TN-S
B cucreme TN-C-S — HyneBble NPOBOJHHKHA HA TOJIOBHBIX YYacTKax
o0beIMHEHBI B MPOBOJHUK PEN, a nanee pa3aeneHsl Ha npoBoaHUKU N u PE.

— Y Y A O T‘
~ I
L YY) B O :
LYY C o |
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Puc. 3.8. Cucrema TN-C-S
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PaccMoTpyM TNpHUHIUIHAIBHBIE CXEMBI SJCKTPONPUEMHHUKOB (ITOPSIKOBHIC
HOMEpa COOTBETCTBYIOT HOMEpaM Ha puc. 3.2).

1. Onexmponpueoo  —  DIEKTPOYCTAHOBKA, MpeaHa3HAYCHHAS TS
npeoOpa3oBaHus JIECKTPUUECKON SHEPTUM B MEXaHUUECKYIO (KaK MPaBUIIO, SHEPTHUIO
BpaieHus tena). [lpunuunuansHas cxema rnokaszaHa Ha puc. 2.2.

2. Vcemanoska ungpaxpacnoeo nmazpesa — yCTaHOBKa JUisl TIpeoOpa3oBaHUs
ANEKTPUYECKOW HHEPTMU B  DHEPrUI0  DBJIEKTPOMArHUTHOTO  HM3JIYYEHUS B
nHppakpacHON 00JacTH CHeKTpa C JUIMHOHW  DJICKTPOMArHUTHOMW  BOJIHBI
(A =0,8 + 4 mxm). [IpuHIIUIIHATBEHAS CXeMa MoKa3aHa Ha puc. 3.3. B uzo0pakeHusax
€UHUYHBIX COMPOTUBICHHUM, COCAMHEHHBIX B 3BE3Jy C HYJIEM, COCPEIOTOYECHBI
JECATKH JIaMIT HHppaKpacHOro Harpesa. B ObITY — 3JIeKTpOKaMUH.

3. Vemanoexa unoykyuonmoco macpeséa — yCTaHOBKA ISl MpeoOpa3OBaHUS
AIEKTPUUYECKOU SHEPTUU B TEIIOBYIO MOCPEICTBOM JIEKTPOMATHUTHOTO TOJISL.

W
r
Ic
= | TV
@ LLIH v *l
Iy .
v v v v v v v "

Puc. 3.9. IlpuHOunuajdbHasi cXeMa YCTAHOBKHM HHIYKIMOHHOIO HArpeBa
U BEKTOPHasl AUArpaMMa TOKOB

Tok, mpoTekarommi MO WHAYKTOPY, CO3AAET MArHUTHBIA NOTOK @,
IIPOHU3BIBAIOIININ 3aroTOBKY. COrJacHO 3aKOHY 3JEKTPOMAarHWTHOW WHAYKLWH, B
3arotoBke uHAaynupyercs I/IC, nmpsMo NpoONOpUHOHAIBHAST CKOPOCTH H3MEHEHUS
anektpomarautHoro noss. [loxa neiicteuem I/1C, cormacHo 3akony OMa, B 3arOTOBKE
IIPOTEKAET TOK:

Iy =—. (3.1

I[Ipy mnporexkanuu TOKa, corjmacHo 3akoHy Jxoymna-JleHma, npoucxomut
npeoOpa3oBaHUe FIECKTPUUECKON IHEPTUH B TEILJIOBYIO SHEPTHIO:

Wy=1, Rt (3.2)

Co3nanue Oosblioro 3HaueHus [Ig TpeOyer Oonbiioro 3Hauenus Iy Ho
HETIOCPEJACTBEHHAs TIepe/iada ero M0 CETH MPUBOJUT K OOJBIIUM MOTEPSM aKTUBHOMU
SHEPTrUM B MOABOJISIIICH CETH:

43



AW=1]Rt. (3.3)

YMEHBIIUTH UX MOKHO JIBYMsI CHOCOOAMH:

a) 3a CUET CHWXEHHS CONMPOTHBICHHS MOABOJAsAIICH cetu Rpc. Jas storo
MPUXOJIUTCS YBEIMYMBATH CEUYECHHE MPOBOJIHUKOB CETH JI0 TE€X MOp, MOKa SIBIICHHE
MOBEPXHOCTHOTO 3 (PeKTa MO3BOISAET CALNATH ITO;

0) 3a cuer pa3MEIICHHS B HEMOCPEICTBEHHOW OJM30CTH OT HUHIYKTOpA
KOHJICHCATOPHOM YCTaHOBKH. B 3TOM ciydae moTepu B 3JIEMEHTaX AJIEKTPUUYECKOM
ceTd (JIMHUAX, MpeoO0pa3oBaTeNsiX) YMEHBIIAIOTCSA, TaK KaKk CyYMMapHbIi
(coBMecCTHBIN) TOK / 3HAUUTEIIBHO MEHBIIIE, YeM TOK UHIYKTOpa Iy

AW =1"Ry.t. (3.4)

4. Yemanoseka nacpesa memooom anekmpuueckozco conpomusieHus (Ie4b
CONPOTHUBIICHUS]) — YCTAaHOBKA JUIsl MPeoOpa3oBaHUsSl DJIEKTPUUYECKOW DHEPTUH B
TeroByro. (Cxema TMOJKIIOYEHUS  aHAJOTHUYHA  MOJAKIIOYECHHI0  YCTAaHOBKH
MH(paKpacHOTO Harpesa.

5. Onexmponusuass ~ ycmanoéka — yYCTaHOBKa Uil  IpeoOpa3oBaHUs
AIEKTPUUYECKON SJHEPTUU B XUMHYECKYIO.

VD1-VD6

Puc. 3.10. IIpuHnunuajJbHasi cxeMa 3JIeKTPOJIU3HONH YCTAHOBKHU

6. Onexmpocsapounas ycmanogxka (HaipuMep, YCTaHOBKA JTyTOBOUM CBapKu) —
yCTaHOBKa, IpeAHa3HAUYCHHAS JJ1s1 COEIMHEHUS U Pa3beIMHEHUS JIeTaleH.
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Puc. 3.11. IlpuHnunuajJbHasi cxeMa YCTAHOBKH AYTOBO# CBapKu
Temnepatypa ctonba agyru 7000-8000 K.
7. Yemanoeka xonmakmuou ceéapku — YCTAHOBKA, MpEIHA3HAYCHHAsA JJIs

COCIUMHCHUA z[eTaneﬁ 3a CUCT OHCPIUH, BBIJICIISIONICHCS B  KOHTAKTHOM
COIIPOTHUBJICHHUH.

0,4 xB
A
B
C
N
VS1-VS2
WA TS — tpancdopmarop
o~ CBapOYHBIA
5-80 B
JIBa cBapuBaeMbIX
2 T METAJUIMYECKHUX JIUCTA,
1,2 — 35eKTpOabI
Ryc

Puc. 3.12. TlpuHuMnuajJbHasi cXeMa YCTAHOBKH KOHTAKTHOM CBapKu

Tok, mpoxoas yepe3 ANEKTPOAbl JeTalu, Ipeodpa3yeTcs B TEIJIOBYIO SHEPTHUIO
B MECTE€ KOHTAKTHOTO CONPOTUBJIEHUS (CcoryiacHo 3akony Jlxoymns-Jlenna):

Wy = r ‘Rye “tep, (3.5)

rae Wo — TemnioBas SHeprus,
Ryxc — KOHTaKTHOE COIPOTHUBIICHHE (CONMPOTHUBICHUE B MECTE KOHTAKTUPOBAHHUS
JeTaJlled Ipyr C JPyroM, B TOYKE MEXIY ACTAIAMH IO JHMHUHU CHKATHS
ANEKTPOJIOB);
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fcg — BpeMs MPOTEKaHUs TOKA, COCTABISAET JUIsl Pa3IUYHBIX PEKUMOB pabOThI
0,01+1 c.

D@ deKTUBHOCTh YCTAHOBKM KOHTAaKTHOW cBapku OyJeT 3aBUCETh OT TOTO,
HACKOJIbKO COMpOTUBJICHUE Ryc OyAeT 0oJibllle CONMPOTUBIEHUS BCEW MOJBOJAIICH
cetu (0OMOTKa TpaHc]opmaTopa, MPoBoJa, JIEKTPoasl). Hanpumep, ecnu Ryc = Ry,
TO KO3(PUIMEHT MOJIE3HOr0 ASHCTBUS Nepeaaun 3uepruu oyaert paseH 0,5:

B Wie 3 1
WKC +WHC RHC ' (3-6)

KC

n
1+

Tupuctopubiii koutakTop VS1-VS2 npeanazHaueH Juisi co3AaHUsT HEOOMBIINUX
JUUTeNnbHOCTE mpoTekanuss Toka (mo 0,1 ¢) u oOecrnedyeHHs: BBICOKOM
KOMMYTAaIlIMOHHOW H3HOCOCTOMKOCTH.

VYcraHoBKY 2-7 Ha3bIBAOTCS AIEKTPOTEXHOJIOTMYECKUMH YCTAaHOBKAMM.

Odnekmpomexnonio2uieckue yCmaHo8Ku — 3TO TEXHOJOTMYECKUE YCTAaHOBKH,
MIPUHIIUI IEUCTBUS KOTOPHIX OCHOBAH HA MCIOJIb30BAHUM HEPTHUU IIEKTPUUECKOTO
TOKA, MOJIBOJMMON HEMOCPEICTBEHHO B 30HY 00paOOTKM U mpeoOpa3zyemoil TaM B
JPYTUe BUJIBI YHEPTUH.

8. LlJum oceewenuss Ons NUMAHUSL OCEEMUMENbHLIX YCMAHOB0K, TO €CTh
TaKuX, TJ€ DSIEKTPOIHEPTHUs MpeoOpa3yeTcs B CBETOBYIO DHEPTrUI0 BUJIUMOTO
m3nydyenus (A = 0,38+0,78 Mkm).

y 0,4 xB
B=
C-
N PEN
NN
N
PE

N

N o

O O O A eee TACT
| | Po3zeTka B XUIBIX,
| > ' OOLIECTBEHHBIX,
oo0o o000 L _I//a,Z[MI/IHI/ICTpaTI/IBHBIX
U OBITOBBIX 30aHUIAX

Puc. 3.13. IlpuHuMnuadbHas cXxeMa NMOAKJIIOYEHHS pacnpeaeTuTebHOr0 MMTA OCBEleHns
)/ ¢pparment NPUHIUNMAIBHON CXeMbl OCBETUTEJbHOM CeTM M  MEePeHOCHbIX
3JIEKTPONPHEMHHUKOB
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PaGoune HyneBble MNPOBOJHUKHU TMPUCOCAUHSIOT K IMMHE N, a 3allluTHBIC
MPOBOJHUKU K muHE PE.

9. Konoencamopnas ycmanoeka — yCTaHOBKA JJI1 KOMIIEHCAIIMU PEAKTUBHOMN
SHEPrUU TPYIIbI AIEKTPONPUEMHUKOB C LEIbI0 YMEHBIICHUS TOKA W CHUKCHUS
MOTEPh B MOABOISAILECH JIEKTPUUIECKOU CETH.

zZ 0w
o |

5\ \
N\ \

.)\ | | /&.
I 1
Puc. 3.14. IlpuHnMnuajJbHasi cxeMa KOHACHCATOPHOH YCTAHOBKH

[IpenHazHauena s KOMIIEHCAUMM  PEAKTUBHOM  DHEPrMHU  TPYIIIbI
ANeKTponpueMHUKOB. KoHeHcaTopHbIe OaTaper COSTUHSIOTCS B TPEYTOJbHUK IS
co3aHMsl OOJIBIIEr0 PEaKTUBHOI'O TOKA.

3.2. Hopmanvhbsle u asapuiinvie pexcumsl padomasl 4exoeoil
INEKMPUUECKOU cemu U IJ1eKmpoOnPUéMHUKOB

BOABIIMHCTBO MPUHIMIHAIBHBIX CXEM 3JEKTPOIPUEMHUKOB B LIEXOBOM CETH
MOXXHO TIPEJICTaBUTh B BHJIE CXEM 3aMEIICHHs, COCTOSIIIMX W3 IOJHBIX
CONPOTHUBJIECHUN Zy, MPEICTaBIAIOINUX COOOW 3JEKTpUUYECKYI0 Harpys3ky. [lanHas
Harpy3ka MOXeT OBITh NpPEJICTaBII€Ha B BHJE CONPOTUBICHUH, COEIUHEHHBIX
MOCJIEOBATENbHO WJIM MApauIebHO U MOJKIIOYEHHBIX Ha (pa3HOE WIHM JIMHEHHOE
Hanpsbkenue (ams ogHodaszHeix OII), a Takke B TpPEyroiabHUK, 3BE3y, 3BE31Y C
HyseM (st Tpexdaszubix JII).
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A 0,4 kB
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Puc. 3.15. ABapuiinble pe:KHMbI pa0d0ThI IEX0BOH JJIEKTPUYECKOI ceTH
1 3JIEKTPONIPHMEMHHUKOB

HopmanbHeie pexuMbl — BCE  JJIEKTPONPUEMHUKHA  IOAKIIOYEHBI 10
HOpMaJbHBIM CXeMaM. B 3THUX ciyyasx NpOTEKarOT HOPMAJIbHbIE TOKH, BEJIWYHMHA
KOTOpBIX ompenensercss Mo 3akoHy OMa, COINIACHO BEJIWYHMHBI CONPOTUBIICHUS
HAarpy3Ku Zy U CONPOTUBIIEHUS TPOBOJIHUKOB MOABOIAIIEN CETU Ly!

U
== (3.7)
Z,+7Z

ABapHﬁHbIe PCKHUMBI BO3HHKAIOT IIPU KOPOTKOM 3aMbIKaHWH, BHTKOBBIX
3aMBIKaHUAX U O6pBIBaX.

1. Kopomkum Ha3pIBa€TC TAaKO€ 3aMbIKAHUE, KOTAA JJIEKTPONPUEMHHUK
IIYHTUPYETCsT  (3aMbIKaeTcsi) HakKopoTKo. COmpoTHUBICHUE AIEKTPONPUEMHUKA
BBIBOJIUTCS U3 CXEMBI M TOK OMPEIENIIETCS TOJIBKO CONPOTUBICHUEM MTPOBOAHUKOB!

IV =U/3-2-2,). i1P=0/2 7). 1P=U/(\3-2,.). (3
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(1
IIpy 3aMBIKaHUAX HA KOPIYC TOK KOPOTKOTO 3aMblkanus | IE ) MPOTEKAET IO

nercTBreM (pazHOro HanpspKeHHs (MEHBIIEro, 4eM JIMHEWHOE HampsiKeHue). ITOT
TOK OyJeT omnpenensTbcsl TOABKO COMPOTUBICHHWEM (a3HOr0O U HYJIEBOIO
MIPOBOTHUKOB.

2. Bumxogoe 3amvikanue — 3TO 3aMbIKaHUE, UCKIIIOYAIONIEE U3 CXEMbl 4acThb
CONPOTHUBIICHUS] HArpy3KH, HampuMep, MOJIOBUHY, YTO TAaKKe YBEIMYHUBAET TOK B
BIIEKTPUUYECKOM LTI

i U
05-Zy+ 7y

(3.9)

3. Obpuisbi.

[Ipu oOpbiBax B MHEMNsX JJIEKTPOJABUTATE]EH TOK B IEMSAX, OCTABIIUXCS B
paboTe, YBEIMYMBAETCA, TAaK Kak [JJs CO3JaHUS TaKOTO € [0 BEJIMYUHE
BpAI[AIOIIETOC  DJIEKTPOMATHUTHOTO TMOJs (s o0ecreueHusl JOCTATOYHOTO
MEXaHWYEeCKOT0 MOMEHTa Ha Bally JJEKTPOABUTATENSI) MEHBIIUM KOJUYECTBOM
00MOTOK TpeOyeTcsi 0oJiblliee 3HaUYCHHUE TOKA.

ABapuiiHBII PEXKHUM, KaK MPABHIO, COMPOBOXKIAECTCS YBEIMYEHUEM TOKa IO
CPaBHEHUIO C HOPMAJIbHBIM PEXKUMOM. Y BEIMUEHUE TOKA MPUBOIUT K IMOBBIIIEHHOMY
HarpeBy MPOBOAHUKOB (corjacHo 3akoHy Jlxoyns-Jlenna). Ilog nelictBueM 3TOro
HarpeBa MPOUCXOJIUT pa3pyllieHrue u3oisiiun. Takxe Bo3HUKAOT Oonbiine DY, nmox
JNEWCTBUEM KOTOPBIX BO3MOYKHO Pa3pyILICHUE AJIEKTPUUYECKUX aANNapaToOB U CETEH.
[ToaTOMY 3JEKTPONPUEMHHK U IJIEKTPUUYECKHUE CETH TPEOYIOT 3alllUThl OT TOKOB MpPH
aBapUUHBIX PEXKMUMAaX, KOTOpas OCYIIECTBISETCS 3a CUET OBICTPOTO OTKIHOYEHUS
MOBPEXKJAECHHOTO yYacTKa OT MCTOYHMKA nuTaHusa. Haumbonee wacto sta 3ammra
BBITIOJIHAETCS aBTOMATUYECKUMH BBIKIIIOUATEISIMA U TPEAOXPAHUTEISIMHU.

OOpbIBBl BeAyT K HE3HAUUTEILHOMY YBEIMYEHUI0O TOKA M OTKIIOUYCHUE
JNOMYCKAETCA MPOU3BOJNUTH C HEKOTOPOH 3aJE€P:KKOM IO BPEMEHU C UCITOIb30BAHUEM
TEIIOBBIX pele.

3aMBbIKaHHs HA KOPIYC BCEr1a TOJKHBI OTKJI0YAThCS MTHOBEHHO MPU TOMOIIU
ABTOMATUYECKUX BBIKIIIOYATENICH MWW MPENOXPAHUTENEH. DTO CBA3aHO C TEM, UYTO C
KOPITYCOM MOET COINPHUKACAThCS YeNOBEK (MEPCOHAI), KOTOPBIM MOXKET OKa3aTbCs
moj HampspkeHueMm. JlanHas 3ammTa  HambOosee 3¢G(EKTHBHO o0ecTnednBacTCs
yCTpOUCTBOM 3amuTHOro otkitoueHus (Y30).
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