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C 371eKTpUIECKUMU SBJIICHUSIMU JIFOAU OBLTA 3HAKOMBI €11I¢ B IITyOOKOM ApeBHOCTH. OTHAKO TTPaKTH-
YeCKOoe X UCIOJIb30BaHUE HaYaa0Ch ropasao no3sxe. CeromHs 3JeKTpUYECTBO HACTOJIBKO IMMPOYHO BOIILIO
B Hallly MOBCe-JIHEBHOCTb, YTO MbI MPAKTUYECKU HE 3alyMbIBA€MCSI O €ro CYIIHOCTU. MBI 3HaeM, 4TO
3JIEKTPOITPUOOP, BKIIOYEHHBIN B pO3ETKY, 3apaboTacT, a JaMITI0YKa, BKpYUYeHHAas B ITAaTPOH, 3aTOPUTC.
A 4TO Xe eJ1aTh, €CIU BAPYT MOSIBUTCSI HEOOXOAMMOCTD, CKaxKeM, YCTPaHUTh KaK1e-HUOYAb HeMOoMaaKu
B IOMAaIIIHE# 3JIEKTPOIIPOBOAIKE WJIM CMOHTUpOBaTh ee? Heykenu o0si3aTeIbHO 00palliaThesl 3a TOMOIIBIO
K TIpodheccroHaaM M BBIKJIAIbIBATh 332 5TO KPYIVIEHbKYIO cyMMY? BoBce HET — BO BCeM MOXHO pa3o-
OpaTbcst camMmoMy. B 3ToM BaM M MOMOXKET HacTosIIee U3JaHue.

Kakue nHCTpyMeHTbI MOHAT00SITCS IJIs1 TeX WJIM MHBIX paboT? UTO HYXXHO /ieJ1aTh, €CJIU TTPEACTOUT
CMOHTHPOBATh JIEKTPOIPOBOAKY? Kakue rmpoBoaa BEIOpaTh M KaK pacCUMTaTh JOMAIITHIO0 ceTh? Kakum
00pa3oM 3allUTUTh €€ OT MEPErpy30K U KOPOTKOTo 3aMbiKaHMs1? Kak 00e30macuTh cedst OT mopakeHust
3JIEKTpUUECKUM TokoM? Ha 3Tu u MHOrue apyrue BOTIPOCHI AaCT OTBETHI JaHHasi KHura. B Helt nipes-
cTaBJIcHa BCS camast Hy>KHast MHGOopMallysi, Ha TIOMCKHA KOTOPOI YaCcTO YXOIUT MHOTO BpeMeHU. CTaThbi
COIPOBOXKIAIOTCSI MHOTOYUCIEHHBIMU WIITIOCTPALIMSIMU, YTO, HECOMHEHHO, TTO3BOJIUT JIy4llle YCBOUTh
“HdOpMaIIUIO.
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BBenenue

C 2MEKTPUYECKUMY SIBNCHUAMY JIOAY ObUIA 3HAKOMBI €IIE B IMyGOKOH APEBHOCTH. OHAKO NMPAKTUYECKOE UX UC-
TIO/Ib30BAHME HAYAIOCh JIUIIb BO BTOPOH NONOBUHE XIX B. CerofHa 3MEKTPUYECTBO UIPAET UCKIIOYUTEIBHO BUKHYIO
pONb B JKU3HEAEATENHOCTH KAXKIOTO YEIOBEKA — C HUM TaK WIM HHAYe CB32HO OOECTIEUEHHE IMUTHEM, MHIIEN
U TEMIOM. Be3 3MeKTpHYecTBA HEBO3MOKHA PaboTa (abpuk U 3aBOOB. OCBEMIEHME, TPAHCIIOPT, CBA3b, TENe- U
PaMOBEIAHNE, NH(POPMALIMOHHBIE TEXHONOTUM TAKKE CYLECTBYIOT Oarofaps 3NEKTPUYECTBY.

[Ipexne 4eM BBINOIHUTb MOJE3HYIO PabOTy, MEKTPUYECTBO MO JIMHUAM 3NEKTPONEPENAd MPEOAONEBAET ThHICUE-
KWIOMETPOBBIA NyTh OT MEKTPOCTAHLMH [0 MOHIDKAIOMIEH TPaHC(HOPMATOPHOM MOACTAHLMH, M YKE OTTYAd OHO
TOZIAETCS. HA PA3NMMYHOE OOOPYAOBAHME M NPUOOPHL B HAMMX OMAaX 3MEKTPUYECTBO NPUBOAUT B JIEUCTBUE MHO-
TOUMC/IEHHBIE YCTPOMCTBA, A€T CBET, MO3BOMAET NOMb30BATHCS CAMBIMU COBDEMEHHBIMU 3JIEKTPOHHBIMU MPUOOPAMU.
OHO HACTOJBKO IIPOYHO BOLUIO B HAIMIy IIOBCEAHEBHOCTb, YTO Mbl NMPAKTMYECKH HE 33[yMbIBAEMCA O €I0 CYMIHOCTH.
Msl 3HaeM, YTO MEKTPONPUOOD, BKTIOYEHHBIH B PO3ETKY, 3apa0OTAET, 4 TAMIIOUKA, BKDYyYEHHAA B IATPOH, 3aTOPUTCAL
W Bce-Taku B OBITY YACTO MPHUXORUTCA HE TONBKO MCIOAb30BATb 3MEKTPUYECTBO, HO M PEMATh MHOTOYHCICHHbIE
npo6/NEMB, CBA3AHHBIE C YCTPOMCTBOM /JOMAIIHEH 3MEKTPUYECKON CETM M YCTAHOBKOM PA3NMUYHBIX 3/EKTPHYEC-
KuX Tpu60poB. TIOHATHO, YTO B CBA3M C ITMM JIEMEHTAPHBIE NO3HAHWA OO MEKTPUYECTBE M NPABUIBHOM €TO
UCTIONb30BAHMY ABJIAIOTCA HACYIIHONM HEOOXOAMMOCTBIO. BO-IIEPBBIX, C/EAYET MUMETh NPEACTABICHHUE O IPABOBBIX
B3aUMOOTHOIIEHHUAX C 3HEPIOCHAGKAIOMIEH OpraHM3alyeil. Bo-BTOPhIX, HEOOXOAUMO IOHMMATh OOMIKE MPUHLIUIBLI
YCTPOJICTBA JOMAIIHE!N MEKTPUYECKON CETH M €€ 3AMUTHBIX NPUOOPOB. Kpome TOro, He MOMEMAIOT NMPAKTHIECKUE
HABBIKU BBINOJIHEHKA NPOCTEUIIMX PEMOHTHBIX WIM MOHTAKHBIX PabOT. Beib KOKIbIA U3 HAC 9ACTO CTAIKUBAETCH C
HEOO6XO/IMMOCTBI0 PEMOHTA WM YCTAHOBKM PO3ETKH, YCTPOWCTBA HOBOM JIMHMH U1 NONKIIOYEHHs IPHOOGPETEHHOIO
npubopa, MOHTAXA CBETWIbHMKA U T. Ji. HEKOTOpBIE NMO3HAHMA HYXHBI M JUIA NPABWILHOHM IKCIUIyaTalUK OBITOBOTO
3NEKTPOOOOPYAOBAHHUAL

Hapsily co cBOEH MCKIIOUMTENIBHOM IONE3HOCTBIO 3MEKTPUYECTBO MPEACTABIAET U CEPLE3HYIO OMACHOCTD, IPHYEM
KaK /I B3POCIBIX, TaK M i feTed. [10aToMy OHO TpefyeT HE TONBKO ONPEJENEHHBIX 3HAHMM, HO M CTPOrOro
COO/MIONEHNA OCHOBHBIX HPABUJI 3NEKTPOOE3OMACHOCTH.
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Tl TOro 4To6bl NMEKTPUIECKUIL
npuoop COBEpIIAN IOJNE3HYIO pa-
60Ty (J1amma ropena, a JBUIaTEb
BPAIANCs), YEPE3 HErO JOMKEH
IPOTEKATb 3JNEKTPUYECKUH TOK.
DNEKTPUYECKUH TOK — 3ITO yIops-
JIOYEHHOE JIBUKEHHE NEKTPUYECKU
3APSKEHHBIX YACTHI] B KAKOM-THO0
NPOBOAHUKE. s €r0 BO3HMKHOBE-
HUS HEOOXOAUMO CO3JdHUE TAK HA-
3BIBAEMOI'O  3NEKTPUYECKOrO MO,
IOTOMY YTO MMEHHO IOJ BO3/EHC-
TBUEM JJEKTPUYECKOTO HOMA 3aps-
JKCHHBIC Y4CTHLPI U NPUXOAAT B
IBrKeHue, Kaxmas Touka monsa 06-
JaJa€T CBOUM IIOTEHIMANOM, KOTO-
phiit onpenensercs paboTow, 3arpa-
YHUBAEMOU 3JIEKTPUUYECKUAM MOJIEM
IpY NEPEMELIECHUN OJOKUTENBHON

€IMHULIB 32pAfid M3 JIAHHOM TOU-
KU 1O/ B OECKOHEYHO YAANIEHHYIO
TOUKY. Pa3HOCTb IOTEHIIMANOB JIByX
TOYEK IOJISI HA3BIBAETCH TAKKE Ha-
OpXEHUEM MeEXAy HuMH. Ecau
B31Tb /IBA IPOBOJHUKA C Da3Ivy-
HBIMU NOTEHLMAJIAMU U COECAWHHUTD
UX METAUIMYECKOH MPOBONIOKOH, TO
CBOOO/HBIE MEKTPOHB! IPOBONOKU
IIO7, BO3JECUCTBUEM NOJA NPUAYT B
ABIDKEHUE B HANPABICHUU BO3PAC-
TaHUA NOTEHLUANA, T. €. 10 IIPOBO-
JIOKE HAYHET IPOXOAUTH 3NIEKTPU-
YECKUH TOK. [IBUKEHHUE 3TEKTPOHOB
OyIET MPOJOIKATBCA [0 TEX IIOpP,
[IOKAa IOTEHIMANBl IPOBOJHUKOB
HE CTaHYT PABHBIMH, 4 Pa3HOCTb
HOTEHIUATIOB MEX/y HUMU HE GyeT
PaBHOX HYJIIO.

Matepuansl, B KOTOPBIX 3apSbl
CBOOOJHO IIEPEMEMAIOTCH  MEXKAY
PA3MUYHBIMU YACTSAMY, HA3BIBAIOTCS
TPOBOIHUKAMU ANEKTPUYECKOIO TOKA.
Ecmm xe CBOGOJHOE NEPEMEIIEHUE
3apPKEHHBIX YaCTUI[ B KAKOM-THOO0
MaTEepUAIE HEBO3MOXKHO, TO €10 Ha-
3BIBAIOT UIIEKTPUKOM. [IpOBOAHMKA-
MH CIyXaT METAUIBL BOAA U JD. JU-
JNEKTPUKAMU — IUIACTMACCHI, PE3UHA
1 1p. CymeCTBYIOT TAKKE MATEPUATIBL,
B KOTOPBIX /IBIDKCHHE 3aPSDKEHHBIX
YaCTUL, BO3MOXHO JIMIIb TPH OIpe-
JACTEHHBIX YCIOBUSAX, T. €. MHOIZIA OHU
MOIYT OBbITb IPOBOJHMKAMH, 4 HHOI-
Ja — JuaneKTpukamu. Takue Matepu-
ITbI HA3BIBAIOT NOMYPOBOAHUKAMA. K
HX YHC/y OTHOCATCA T€PMAHUM, KPEM-
HUH, CeleH U JPyrue MaTepUabl
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Ecnu cpasrusams mewenue moka u meveHue JIUOKOCMY, mo ReKmpu-
ueckoe none — MO Hanop, a NOMoK AEKMPoHo8 (MoK) — Imo cmpys
80001 [IA 603HUKHOBEHUS MOKA HEOOX00UMbL NPOBOOHUK (1P060D), 1O
KOMOPOMY MoK 6y0em mevs, U PASHOCMb NOMEHYUAN0B.

B 3aMKHYTO¥ 3NIEKTPUYECKON LIETH
C BKIIOYEHHBIM B HEE HCTOYHHKOM
IUTAHKA BCET/Id BOHMKAET JIEKTPH-
YECKUIt TOK ¥ CBOOOJHBIE IEKTPOHB
IO, BIMSAHHUEM 3MEKTPUYECKUX CHI
TOJA TIEPEMENIAIOTCA BIOJIb IPOBOJ-
HUK4, HATAIKUBAACh IPU 3TOM Ha
4TOMBI NIPOBOAIHUKA U OTHABaA UM
Y4CTb CBOEH KMHETHYECKOU SHEPIUH,
T. €. IPOBOAHUK OKA3BIBAET ONPEZC-
JIEHHOE CONPOTUBICHUE JIBIKEHUIO
3MEKTPOHOB. [JIMHHBIA HPOBOAHUK
M4JIOTO TONEPEYHOTO CEYEHUs OKa-
3bIBAET TOKy OOJIbLIEE CONPOTUBIIE-
HUE, YEM KOPOTKHI M GOJIBIIOrO
CEYEHHA

ConporuBneHue NPOBOJHUKA
34BUCUT TAKXKE U OT MaTepuana
€aMoro mpoBoAHMKA. Ha compo-
THBJCHUE IPOBOJIHMKA OKA3bIBA-
€T BIMAHHME M TEMIEPATypd — C
€€ TOBLIIEHUEM CONPOTUBIEHUE
MET4JIJIOB YBEMMYMUBAETCA, 4 CO-
NPOTUBIECHUE KUAKOCTEH M YINA
ymeHburaercd. OHAKO HEKOTOPHIE

METAJ/IMYECKUE CIUIABBI TIOYTH HE
MEHSAIOT CBOETO CONPOTHUBIEHUA C
YBEJIMYEHHEM TEMIEPATYDPBL TaKuM
006pa30M, 3MEKTPUYECKOE CONPO-
TUBNCHUE TPOBOJHUKA 3aBUCUT
OT /UIMHBl IIPOBOAHMKA, €r0 IO-
NEPEYHOTO CEYEHHMS, MATEPUANIA U
TEMIEPATYphL. [Ipy NPOXOXAECHUU
3MEKTPUYECKOTO TOKA IO IPOBOA-
HUKy OHO IpPOABIAETCA B €r0 Ha-
rpese. Cpeay pacnpOCTPaHEHHBIX
META/IOB HAUMEHBIIUM COINPOTHUB-
JIEHUEM O0MafIal0T CEPEOPO U MEJp.
ConpoTHBIEHNE AMOMUHHUA MOYTH
B IOJTOPA Pa3a BBIIE, YEM MEJU.
9TO BCErAa HyKHO YYUTHIBATb IPU
BHIOODE MaTepuana IPOBOJOB.

[ToTeHIMan 1 HAPDKEHUE HU3Me-
PAIOTCA B BOJBTAX M OOO3HAYAIOTCA
OykBOH U, cuma TOKA, WIM IIPOCTO
TOK, — B aMIIEpPaX U OOO3HAYAET-
¢ OGyKBOI [, 4 CONPOTUBICHUE W3-
MEpAETCAd B OMdX U OOO3HAYAETCH
CHMBOJIOM R.

Be3 npo8o0HUKa 3apAXcenHble YACMUYbL He MO2ym npeooonems Ok-
Dyxcarougyro cpedy, Komopas npensmcmeyem ux npoxoroeHuro. Imo
GHATOUMHO TOM), ¥MO 6004 He OyOem meub, NOKa 3aKpbim Kpaw, m. e.
oagnenue ecmv, a mewenus Hem. C OPy2oti CMOPOHbl, ecau ¢ 08)X KOH-
1408 68000NPOBOOHOLE MPYOLL OY0em 00UHAK0B0e O0ABNEeHUe, MO MeHeHUs

gHympu. mpyob. maxxce He 0yoem.

CBsi3aHHbIE ANIEKTPOHbI
0OCTaloTCA B aTOMe

MpoBogHWK

CB0bOOAHbIE BNIEKTPOHbI
obecneynBaloT ToK



COBOKYNHOCHIb COCOUHEHHBIX MENCOY COOOL UCMOUHUKOB ANEeKMPUECKOL
IHEP2Ul, NPUCMHUKOE U COCOUHAIOWUX UX NPOB0008 (MUHUA NepedaHis)
HA3bIBACICA ANeKMPUHECKOLl uenvio. TouKy yeny, npeoocmasisouyro
HEOZDAHUHEHHYIO BOIMONCHOCG 6036DAMA OMPAOOMABUUX 3aPAV0S,
HA3LIBAIOM 3eMAell. He HYHHO NOHUMAMb 3eMM0» 8 OYKEANLHOM CMbICTE.
IMo moxcem Obimb U OMPUUAMENLHBIL NOMOC bamapetiky, u Kopryc
asmomoous, u, Oeticmeumensto, naawema 3emas. s yoobcmea nonaza-
tom, wmo 3emna — amo nomenyuar 6 0 B. Bce ocmanshble nomeHyuanbt
CHUMAION OMHOCUMENLHO Hee. DREKMPUMECKULL MOK MOXCem npomexams
MOMBKO 10 3AMKHYMOL NeKMPUHeckoll yenu — ee paspuig 6 Jobom
mecme nPUsoOUM K NPeKpaueruIo Sulpadomxy neKmpuieckoz0 moxa.

ONEKTPHYECKUN TOK MOXET OBbITh
NOCTOSHHBIM WM EPEMEHHBIM.
[TOCTOAHHBIA TOK HE M3MEHAETCA IO
BETMYMHE U N0 HAmpasneHu0. OH
UCTIONB3YeTCs, KaK IpPaBWIO, B IPO-
MBIIVIEHHOCTH, HA 3MEKTPU(ULIPO-
BAHHOM TPAHCIIOPTE, B MEKTPOCBA3HL.
Ero momy4aior myreM BHIPAMJICHUS
MEPEMEHHOTO TOKA IIPU TIOMOIIH
CHELUATBHBIX YCTPOUCTB — BBIIpS-
murened. B ObITy MOCTOSHHBIA TOK
MBI TIOMY4aeM OT AKKYMYJITOpA MM
TIPOCTOY 6GaTaperKL.

1
28
oJo olJo
Mocneposatenb- [NapannensHoe
HOE COoeuHEeHue coeaunHeHne
I o B
R1 R2
R3
[t

CMelLLaHHOEe coeauHeHue

Omoensrble 1eMennve eKmpuyec-
KOl yenu mozym Obimb COCOUHEHbL
MEXOY Co00ti NOCILO0BAMENHO,
NApAVIETEHO U KOMOUHUDOBAHHO.

3aKonamepHOCIL, 8bimeKarouue U3
DAIMUMHBIX CHOCO008 COEOUHEHUS

1eMenmo8 6 yen, Ol chopmyin-
posars. Omom u Kupxeogpom. Smu
SAKOHQMEPHOCHIY HACO UCHOTI3YIOM

A pacwema IeKmpPuMeckux. yenel,

IIpocmerimasn ekmpuseckas yenbs
COCIOUM. U3 UCHIOMHUKA J1eKm-
pumeckoii anepeun (aKKymIAmopa,
eeHepamopa u m. n,), nompeoumeneli
U TIPUEMHUKOB JIeKIMPUMECKOL
Hepeun (namn HaKAMBaAHUs, JeKm-
porazpesamensrblx npUOOPos, IeK-
mpoosuzameneil w m. n) u nPosooos,
COCOUHOUUX UCTIOMHUK VeKMPU-
YeCKOUl 3HepeuL ¢ nompedumene.
Hemounur anexmpuyeckoid snepeun
Oaem neKmpuMecKyIo dnepeuio, a
nompedumens npeobpazyem ee 6
Opyaue 6udbL nepeuu: ceem, men-
JI0, MEXAHUHECKYIO IHEP2UI0 U M. O.
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IIpoxoKaeHHe TEKTPHIECKOIO TOKA IO IPOBOFHHKAM AHAIO-
THYHO IPOXOXKACHHUIO BOABI IO TPyOam. YeM GoOJbIIE Pa3HOCTH
YPOBHEi BOJBI IPH BXOJE M BBRIXOJE M3 TPYOHI (HAIIOp) M 4eM
0OJIbIIE MONEPEYHOE CEYCHHE TPYObI, T€M OOJbIIE BOABI IIPO-
TEKAET CKBO3b HEE B CAMHHUILy BpeMeHH. TOYHO TaK K€, YeM
0OJIbIIE PA3HOCTh HIEKTPHICCKUX TOTCHIHAIOB (HAIIPAKEHHE)
HA 32)KMMAaX MCTOYHHMKA WIH NPUEMHHKA NCKTPUIECKOH dHEp-

MM W Y€M MCHBIIEC €r0 CONPOTHBICHHE (T. €. 4eM GOoJbIIe
IUIOMA/Ih MOIEPEYHOI0 CEYCHHA NPOBOJHMKA), T€M OONbIIHIT

TOK IIPOXOJAHUT II0 HEMY.
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M1=12=1;U=U1+U2; R=R1+R2
Ecnu npooonuxy coedurens.
MaKum 00pA3OM, Mo 1o HuM
nPOXooum 00Ur U Mmom xe mox,
mo maKoe COCOUHEHUE HA3bIBA-
emca nocnedosamenviuim. Obujee
COnpomuanenue yent, cocmosuer
U3 HECKONLKUX NOCRe00BAMENHO
COEOUHEHHBIX CONPOMUBTECHUL, PAs-
HO CymMme IMUX ConpomueneHus.

[lepeMeHHBIA TOK M3MEHACTCA U
N0 BEIMYMHE, U O HANPABICHHUIO,
TPUYEM U3MEHEHHS 3TU NPOUCXOAAT
NEPUOAMYECKY, T. € TOYHO HOBTO-
PSIOTCA YEPE3 PABHBIE TIPOMEXYTKH
BpEMEHU. YHUCIO MOMHBIX U3MEHEHUI
HANPSDKEHUSA  WIM TOK4, COBEpIIAe-
MBIX 32 OfJHYy CEKYHJY, HA3bIBAETCH
YACTOTOH, KOTOpas W3MEPAETCI B
repuax (Iiy). [IpenmymecTsamu Iie-
PEMEHHOTO TOK4 SBJIAIOTCS: BO3MOX-
HOCTb TPaHC(OpPMALMK U NIEPEAIIH
Ha JIAJIEKUE PACCTOSHMUA, 6oIee Ipo-
CTOE YCTPOKCTBO T'E€HEPATOPOB IIe-
PEMEHHOTO TOK4, 6ONEe HAfIEKHBIE
B 9KCIUyaTalM{ 3JIEKTPOBUTATENH
IIEPEMEHHOTO TOK4.

B nmomantHeit ceTv Mbl IMEEM JIEIO
C TIEPEMEHHBIM TOKOM C HAIPSDKEHU-
eM 220 B u vacroro#t 50 [i1, npuxo-
JAMPM B HALIE JKWIBE 110 IPOBOAAM
OT 3NEKTPOCTAHIIUH.

BHITOBBIE 3NEKTPUYECKUE IIPHU-
60pBl, KOTOPHIE NOAKIIOYAIOTCA K
Halel JOMAIHEH CETH, OTPEOIIOT
TOKA OT HECKOJNBKHMX [ECATHIX aM-
nepa O HECKONbKUX ammep. IIpu
NOCTOSIHHOM HAIIPSKEHUU TOK 00-
PaTHO NPONOPLMOHAIEH BEIMYMHE

T

conpoTusieHua nenu. CONpOTHUB-
JIEHUA OT/EIbHBIX NOTpeOUTENEit
UHOTAA CWIBHO OTIHYAIOTCA APYr
OT Apyra. TaK, COMPOTHBIEHHE OC-
BETUTENbHBIX JIAMI HAKAIUBAHUA
A OBITOBBIX IENEH COCTABIAET

HECKOJNBKO COTEH OM, 4 3JEKTPU-
YECKUX HArpeBaTeNbHBIX IPUOO-
OB, TENEBU30POB, XONOUILHUKOB,
CTUPAJIBHBIX MAIUH — HECKOIbKO
JECATKOB OM.

CornmacHo 3akoHy OMa, TOK I, Ha-
npsoxkenue U ¥ CONPOTHUBIEHME R
CBSI34HBl COOTHOIIEHUEM

I=UR

Ecmm mo menu Teyer TOK, TO 34
HEKOTOPOE BPEMA I10 HEW IPOXOAUT
ONPEAEIEHHOE KOMMYECTBO EKTPU-
yecTBa. CWIBl MEKTPUYECKOTO TIOJS,
JEUCTBYIOIIETO BOMb INIPOBOJHHUKAE,
IIEPEHECYT 34 3TO BPEMsA HEKOTO-
PBI 3apsAn HAd KAKOE-TO PACCTOSHHUE
Y BBIIOMHAT ONPEICIECHHYI0 PaboTy.
Pa6ora, TpOU3BECHHAS B €IUHU-
LIy BPEMEHM, HAa3bIBAETCH MOIHOC-
TBIO, KOTOpaA M3MEPAETCA B BATTAX
U 0603HadaeTca OykBoi P. Kpome

IIpu nocnedosamensiom coeourenus nPOBOOHUKOB YBEIUHEHUE UX YU
nosbluiaem obuee conpomusnerue yen. Ha xaxcoyio Hazpysry npuxooumcs
MOIKO HaACmb 00Uye20 Hanpsaxncerus. Ilpu omkase 00H020 npuoopa npouc-
X00Um paspui8 yemu u npexpamaemcs paboma ecex yecmpoticms. Ecm, K
NPUMED), HECKOTIKO CBCHIUIHUKOB COCOUHUMb NOCILO0BAMENLHO, MO NPU
BbIX00e U3 CIPOS 00HO20 U3 HUX UENb DA0DBEMCA U 8Ce OCMANbHbIE He

Oyoym pabomams. TaKoe umeem MeCmo 8 eLOHHbIX UPIAHOAX, 208 3aHAC-
MYI0 JIAMNOMKL COCOUHEHbL NOCRE006aMENbHO. C OpYeOli CMOPOHbL, 8 NOCIE00-
BAMETBHYIO Uenb MOXCHO BKMOHUNTD MHOZ0 JIAMNOHEK, KANOAs U3 KOMOPbIX
paccuumana na 20paod0 Menbiuee HanpAxeHue 6 cemi,
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Ecnu 0ea (unu 6onee) nposoonuxa
NPUCOCOUHEHbL K 0BYM Y3NO0BLIM
MOMKAM, MO MAKoe CoeoureHue
HA3bieaemcs napanienstuim. Ha-
npAMeHUe HA KANOOM U3 1po-
B00HUKO8 paeHo Hanpaxcenuto U,
NPUTONCCHHOMY K Y3NI0BbIM MOY-
xam yenu A u B. Ha cxeme 6UoHO,
Umo NPy NAParIeIbHOM coeoure-
HUY NPOBOOHUKOE 0 NPOXON -
0eHUSL MOKA UMEEMCS HECKOIbKO
nymeii. Tox, npumexas K mouxe
paseemenenus A, pacmexaemcs
oanee no 08yM CONPOMUBTIEHUAM
U paeer Cymme moKo8, YXOOSUUX
om amoii mouxu. Taxum 06pasom,
npU NAPANIENHOM COLOUHCHUU
YMEHBUALCS, 00Ujee Conpomus-
JIEHUe Ueny U YBeAuHUBaemcs ee
00U4as MPOBOOUMOCIIL, KOMOPAs
pasna cymme nposoouUMOCmel
gemgetl.

BATTA TIPUMEHSIOTCA (OJIEE KPYIHBIE
€IVHHUIIBI MOITHOCTH — KIWIOBATTH 1
METABATThL DNEKTPUYECKA MOIHOCTD
M3MEPAETCS BATIMETPOM. MOIIHOCTD
MOXXHO BBIYKCIUTH, YMHOXUB TOK Ha
Hanpspkenve. [103romMy i onpepese-
HUS MOIIHOCTH, HOTPEO/ISIEMOM CETHIO,
CJIEAyeT YMHOXUTD TIOKA3aHHUE aMITEp-
METpa Ha IOKA3aHUE BOJBTMETPA.

CoOTHOWEHNE MEXIy TOKOM, Ha-
IPSKEHUEM U MOIIHOCTBIO MOXHO
IPEACTaBUTb B BUAE (POPMYJIBI

P =1U

Tak, MOIIHOCTb, NOTpEOIIEMas

B LIENU C TOKOM B 3 A ¥ Hamps-

AR KA

CMellaHHOe COeuHeHne
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B Oomawmeri cemu mbl umeem 0€10 C Yensro C ANEMEHMAMY, BKIIOUCHHbI-
MU KAK NAPALIEAbHO, MAK U NOCRE006aAMeNsHO. laxue uenu Ha3uleaomcs
KOMOUHUDOBAHHBIMU UNU CMEUUAHHBIMU.
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IIpu napannenshom coeounenuy nompeoumeneii 8uixo0 U3 cmpos 00H020
U3 HUX He OKAXem GIUAHUA HA PAbomy OPyeux.

xenuem B 120 B, Oymer pasHa
3 - 120 = 360 Br.

Ecu MOIHOCTb YMHOXWTb HA
BpEMS, TO HONY4UM paboTy, T. €.
KOJIMYECTBO 3aTPAYEHHOM SHEPIUML.
Tak, sHeprus, pacxomyemas 3Jek-
TPUYECKOM IUIUTKOM MOIHOCTBIO
600 Br B TeyeHue 5 4, OyAET pas-
Ha Pt = 600 - 5 = 3000 Bru =
= 3 xBru

U3mepenne XapakTepUCTUK 3JIEK-
TPUYECKOTO TOKA BBIIONHSIOT HPU
IOMOIM Pa3MUYHBIX IPHUOOPOB.
Jig u3MEepeHMsa CHIbl TOKA MC-
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HOJBb3YIOT AMIEPMETPEI, HAIPsKE-
HHUS — BOJBTMETPBI, JJIEKTPHUYEC-
KOTrO COINPOTHBIEHUS — OMMETDEL,
MOIIHOCTH — BaTTMETphL Komuuec-
TBO INOTPEOIAEMON SNEKTPUUECKOU
SHEPIMM U3MEPSIOT CYETIMKOM.

3HaueHuA TOKA [, HANPAKEHUA
U, comporusieHuss R U MOIHOCTU
P ABIAIOTCI HCXOOHBIMU JAHHBIMHU
UL PACYETA MEKTPUYECKUX IIETEH,
Hoi60pa MPOBOJIOB, BBIOOpA JJMEKT-
POYCTAHOBOYHBIX HM3/ICINM, 4 TAIOKE
YCTPOWCTB 3aIUTHL




Il Ka4ECTBEHHOT'O BBIIOJIHEHHUS
ANEKTPOMOHTKHBIX paboT TPEOyeTCs
AOCTATOYHO MHOTO KaK YHHUBEPCANIb-
HBIX, TAK U CICHUAIM3UPOBAHHBIX
MHCTPYMEHTOB. B Hab6op yHMBEpCA/Ib-
HBIX PYYHBIX MHCTPYMEHTOB, PACCYH-
TAHHBIX Ha BCE C/Iy4ad JXW3HHY, BXO-
JAT MOJIOTOK, KOMIUIEKT OTBEPTOK,
HACCATIDKY, KYCAYKH, FA€YHBIE KITIOYY,
HOX U T. i,

Muorue WMHCTPYMEHTHl OCHAId-
I0TCSI M30JIMPYIOMUM IIOKDBITHEM,

KOTOPOE IIPEJOXPAHSAET YEIOBEKA
OT HENOCPEACTBEHHOTO KOHTAKTA
C TOKOBEAYNMUMH YaCTSIMH 3NEKT-
POYCTaHOBOK. TaKu€ HHCTPYMEHTHI
IPEAHA3HAYEHB! Ul SNEKTPOTEXHU-
YECKUX paboT B CETAX C HaIpsKe-
HueM o 1000 B. Msomamus pydex
UHCTPYMEHTA JODKHA OBbITb BIIArO-
HENPOHMIAEMOH, MACIOCTOMKOH M
HPOYHOM.

JUTMHHBIE MHCTPYMEHTHI (KIIOYH,
OTBEPTKY) JJOJDKHBL OBITh 3AIIMIIEHbI

9

M30JALIMEN TIETUKOM, 34 UCKITIOYEHU-
€M paboueii yactu. Hzomupyromee
THOKPHITHE UHCTPYMEHTA MOXET OBITh
KaK INIAAKAM, TAK ¥ PUGIIEHBIM.

K 4ncity ameKkrpudecKux MHCTpY-
MEHTOB, HEOOXOAWMBIX I Kadyec-

TBEHHOI'O BBIIIOMTHEHUA MOHTAXKHBIX
PaboT, OTHOCATCA MYPYIOBEPT, IPEb,
nephopaTop, IMHMAMKHKL, ITPO-
6opes.

JUIs1 BBIOJIHEHWA HAIEKHBIX CO-
CIMHEHAA TNPOBOJOB MOTYT IOHA-
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J0OUTBCS MASJIBHUK, HEOGOJBIION
CBAPOYHBIN ANNAPAT (MHBEPTOP),
OOKUMHBIC KJICIIU U T. .

OKOHYATENBHYIO TIPOBEPKY Pado-
TOCHOCOOHOCTH  CMOHTUPOBAHHOM
INEKTPUYECKON CUCTEMBI BBIIOMHAIOT
C TIOMOIBIO UHJMKATOPOB HAIIPSIKE-
HUfl, TOKOU3MEPUTEIIBHBIX KIEMIEH U
APYIUX KOHTPONBbHO-U3MEPHUTENBHBIX
HHCTPYMEHTOB.

IIpu paGorax 06e3 CHATHA
HANPSDKEHHST B TOKOBE[Y-
HIMX YACTAX C HANPSKEHH-
em 220—380 B ¢ momMoInb0
HHCTPYMEHTA C H30JHPO-
BAHHBIMH PYYKAMH JOJKHBI
NPHUMEHATHCA JTHITEKTPUICC-
KHe TepYaTKu U TI'aJIOIIH.
910 TpedoBaHHE 00A3ATENBHO,
TAK KaK B JAHHBIX YCTOBHAX
HE HCKIIOYEHA BO3MOXKHOCTh
NMPHKOCHOBEHHS HE3alIHIICH-
HOM PYKOH K TOKOBEZYIIHMM
gactam. Henw3s paborats Oe3
CHATUA HAIPSIKEHHUS B TAKHX
MECTAX, I7Tie HEM30JHPOBAHHAAL
pabodas 9acTb MHCTPYMEHTA
MOKET CIY4aHHO 3aMKHYTh
TOKOBEAYIIHE YACTH MEXKTY
C000¥ WIH HA 3€MIIO.

Pyunsie
uncmpymenmasl

OCHOBHOI 00BEM 3JEKTPOMOH-
TAKHBIX PabOT CBA3aH C OIlEpa-
IUAMHA IO MEPHOM DE3Ke, 3a4hC-
TKE IPOBOJOB U Kabexeil M uX
(pUKCAINU B 3NEKTPOAIIIAPATYPE
(KIEMMHHUKH, DO3ETKH, BBIKIIOYA-
TCJIW, BBOJHO-PACHPEACIUTCIbHBIC
YCTPOHCTBA U T. Ai.). ITo3TOMy Iu1aB-
HBIMU HMHCTPYMCHTAMHU JJIA 3JICKT-
POMOHTAXA ABJAOTCA MOHTAKHbIE
HOXH, WHCTPYMCHTBI I CHATUA
U3O0AIUOHHOTO IOKPBITHA C TIPO-

10
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BOJIOB M KaOeJeH, OTBEPTKH, IIOC-
KOI'yOLBl U Jp.

MHOrH€ py4HBIE HHCTPYMEHTHL
3JEKTPOMOHTAKHUKA MMEIOT YHU-
BEPCAIPHOE HA3HAYEHUE U MOTYT
UCIOJb30BAThCA I JIOOBIX  J10-
MalHUX pabor. OHAKO clenuduKa
UX TPUMEHEHUS 1A 3NEKTPOMOH-
TAKHBIX PAOOT HAKIAJBIBAET HA KX
KOHCTPYKIUIO OIIPE/IEIEHHBIE TpE-
OOBaHUA, B IIEPBYI0 OYEPEAb 3TO
KACAETCS M30JALIMU PyYEK.

i

Dnekmpomexnumeckue omeepmil
NPUMEHAIOMCA. NPU COOPKe ANeK-
mpoobopyoosanus u 0a8 coeou-
Henus nposoo0s Npu NOMOUsU
BUHIMOBLIX 3AXACUMOB. JIyuuie 6ce2o
umems Cmanoapmuvlii Haobop
NAOCKUX U KPECIOBbIX 0MEEePMOK,
NPeOHASHAUEHHBIX 0N PAOOMbL 8
ANEKMPOYCMAHOBKAX € HANPANCe-
Huem 00 1000 B u cHabicenHvix
coomeemcmeyoueti MapkuposKoi.
OmeepmKu ¢ HamMazHuyerHbimu
HAKOHCUHUKAMY. CYU{ECINGCHHO
obnezuarom pabomy npu 6umoj-
HeHUU MHOUX ONePauil.

Haccamugicy ¢ U3OIUPOBAHHLIMU
Dyuramu npumensiomes, He-
N0CHEOCMBEHHO NPU MOHIMANCE
ANCKMPONPOBOOKI U NPy 100-
KIOHEHUL ANCKIMPOMEXHUHECKUX
u3demui. Mozaym ucnons308amocs U
KAK KYCAuKU, U KAK NI0CKO2)YOUbL.
IIpeonasnavensr Ona pabomoi 6
ANCKMPOYCMAHOBKAX 100 HANDSA-
JCCHUCM U CHADICCHbL COOMBEeMC-
meyroujeLl MapruposKoll.
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s usubanus npogooos npu MoH-
maoice ANEKMPUHECKUX YCMPOLIcmE
OUeHb YOOOHO UCHONB30BAMD KDY2-
J02)0Ubl PASIUHHOLL KOHPURYDAUUU.
OHU 4acmo npUMeHaIomcs marice
08 POPMUPOBANHUL KOHI0E 1POBO-
0a 8 8ude Koabld.

| p

T

Hpu yemanoske un pemorme neKmpudeckux npubopos 6e3 CHAMuUA
HANPANCCHUA HEOOXOOUMO TNONBI0EAIMBC OMEEPIMKOL ¢ NOIHOCMBIO U30-
JUPOBAHHBIM. CMEPICHEM (30 UCKTIOUEHUEM DADOYel HaAcmiL).

Hooc ¢ uonuposannvimu pyuxa-
MU NPUMEHACTICA ONIA DA3OCTIK
npoeooos U Kabenell, a maxice
3AMUCIKLL 0207ICHHBIX JICU.

Ipecc-rneuw. — 3Mo UHCMPYMEHIN, NPEOHAZHAEH-
Hblll 0115 ONPeCCOBKU COCOUHEHUT NPOBOO0S DAY~
HolX cevenuil. Cyuecmsyem bonbuioe PazHooopasie
KOHCIPYKYULL 3MuXx npucnocobnenuil Ona PasiuuHblx
obnacmeti npumerenus. Hexomopbie U3 HUX ucnow3y-
10MCA 02 OKOHUEBANUA 1POBO00E C MHO20NPOBOOU-
HOLMU HCUTAMU.

12



Jna 6bumosbix padom énonHe
MOZYm. NOOOLIMY YHUBEPCANLHIE
npecc-Kael, Komopvie no360aA0Mm

BoKosble Kycank UCnOb3YIOMCcA HenocheocmeeHHo npu MOHmMaxce ObICMPO U KAHECMBEHHO BblNON-
ANEKMPONnPOBOOKU. HM30M8UUsL HA PYUKAX O0NNCHA Obimb PACCHUMAHA Ol HUMb ONPECCOBKY COCOUHeHUt, 3a-
Dpabomor 6 NeKMPOYCMAHOBKAX 100 HANPAICCHUEM UL CHADICEHA COOM- Kpenumy HAKOHEUHUKY U YOAUms
gememeyioujeti MapkuposKoil. Huempymenm credyem npumMeHamo Juiilb U3ONAUUIO.

O NEPEeKYCHIBAHUL MCOHBIX U AMIOMUHUEBHIX 1TIPDOBO00E.
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IepeHocHoll ceemunbHUK npeoHAasHawer. 0N MechHoz0 0CeeueHUs Paoo-
yeti 301bl. TIpuOOp donicer Obims OCHAWEH. BbIKTIOUAMENEM U 3aUjUM-
HOM KOXCYXOM. TAKOL COeMUNBHUK HACMO UCNONB3YemCs O1A NpoGepKU
DO3emounoti 2pynnel Ha PAGOMOCHOCOOHOCI.

Yonunumens na 06e-mpu mouxy OMHOL 5 M — YCmPOLcmeo, Heo0X00u-
MOoe ONA NOOKMOHCHUS DASIUMHBIX INeKIMPUHCCKUX UHCDYMECHINOB.

14

Obbiumasn pynemra A61AMcs
He3AMEHUMBIM UHCIDYMEHMOM O
pasmemicu. mecm PacnonoNceHus
posemor, vucmouamenct, pacnpe-
OUMENLHBIX KOPOOOK 1 M. O.

Anexmpuuecxue
UHCmMpPyYMEeHmvl

BBICTPOE U KaYECTBEHHOE BBINOJI-
HEHUE 3JIEKTPOMOHTAKHBIX PadOT
CETOJHA CJIOKHO HPEACTABUTL €3
3JEKTPOMHCTPYMEHTA. DIEKTPUUEC-
KME MHCTPYMEHTHI MOIYT PabOTATh
OT 3JEKTPUYECKOH CETH JHOO OT
akkymynaTopa. Ecin tpeGyercs Bbl-
HOJIHEHHE OOJILIIOTO 06BEMa PadoT,
TO JIy4Ile IPUOOPECTH Npodeccro-
HAJIbHBIN 3NEKTPOMHCTPYMEHT. JI1o-
OUTENBCKUE IEKTPOUHCTPYMEHTHI,
PACCYMTAHHBIC HA BBIIIOJTHCHUC HE-
CIIOKHBIX PAabOT, TOPA3Z0 JCIIEBIIE,
HO HUX DECYPC B HECKONBKO pa3
MEHBIIE, YeM Y NPOPEeCCUOHAND-
HBIX. MHorue ¢upmbl 0603HAYA-
0T OTIUYUSA MCKIY ITUMHU [IByMA
BUJJAMU HMHCTPYMEHTA OKPACKOMI
KOpIIyCa.
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Hepgopamop ocnaujer cneyuans-
HOUL pabouell 207106K0H, NpeoHad-
3HAMen ol OnA Kpennenus 0Ypos
U PabouUx HACAOOK CO CHeYUdlb-
HbIM XBOCMOBUKOM. [INA 00biHO20
céepnenus 8 nepgopamop moxcem
YCMAHABTUBAMBCA 207108KA KYAAH-
K08020 MUnNa O NPOCMIbIX C6eP
10 Memaniy u 0epesy.

Hepgpopamop — urcmpymenm, HeoOXo0UMbiLl 0 CECPACHUSL OMBEPCIULL 6 OCIMOMHbIX WL KUPIUMHbIX CINEHAX
Ha SHAMUMensHyto 2nyoury. On OCHAWeH NeKMPOMEXAHUHECKUM UM ANeKMPONHEEMAUHCCKUM YOADHbIM YCNl-
poticmeom, Komopoe no3e0aiem Je2ko CnpasumoCi ¢ Mokl 0ocmamouro mpyooemxoli onepavuei. s oanHoi
Y MOJCHO UCTIONIb308AMYb U YOAPHYIO Opetb, 0OHAKO U3-3G HEOONLUIOL CUMbL YOaPa OHA MeHee dPPexmusHa.
Ihasnoti xapaxmepucmuxoti nepgopamopa A618emcs cund yoapa. B 3asucumocmiy om HAHAMeHUs UHCMPYMeHma
oHa mowcem Obimv 10—15 e (npogeccuonansroix) ume 2—3 Jouc (06imosoix). s oomamwmux paoom 6nonme
noootidem ObimoBol uxcmpymenm ¢ cunol yoapa 2—3 . Ileppopamopni, Kax npasuno, mozym pabomams 6 pe-
acUMe  C8epaeHUs, ceepaenus ¢ yoapom u npocmo yoapa. Oru obecnevens: marice u pyHxyueri pesepca.

Pabouue uncmpymen-
moi (OYpol U 3Y0UIG)
ona nepgopamopa,

KaK npasuio, Komn-
JCKIMYIOMC COBMECHO
¢ Hum. Ony umerom
X60CMOBUK CHEUUANBHOTE
KoHguzypayuu (SDS).

16



Jna viceepnusanus YeryoneHuii noo Poemu U BuUIOUAMeNY NepPopamop OCHAWACMC CHeUUANLHOLE KOPOH-
KOl HYICHO20 OUAMEMPA, KOMOPAsR CHAOICEHA WeCmbl0 MBEPOOCHAABHLIMU NIACIUHAMU U MOXCem pabomams 6
Dexcume yoap—epaujenie.

Koponku ucnons3yromes 6 xomn-
JIeKme ¢ NepexoOHUKOM-CeePIOM
‘ ¢ xgocmosuxom SDS.
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Jpens — amo uncmpymenm,
NPEOHAIHACHHbILL 015l CBePNICHUSA
omeepcmuil. Ee ocHo8HbMU XaDaK-
MEPUCIIUKAMU AGTAIOMCS MOUY-
HOCMb, UMEDAEMAs 6 6ammax, u
Yen06as CKOPOCMb, UMEDAEMAs 6
obopomax 6 munymy. s pabom
6 OOMAUIHUX YCROBUAX BNONHE N0-
ootioem opent MOUHOCBIO OKOO
500 Bm u mMaxcumanstoli ckopo-
cmuto 00 3000 06/mun. BaxcHowm
napamempom openu A6nAemcs
maxce MAaKCUMAanbibiti ouamemp
UCNOIb3YeMO20 CBEPIA.

C noMougBI0 Opentt MOXCHO BbloN-
HAMb YeRYONeHUA 100 PO3EMKIL

U BLUTIOUAMENU 6 Kupnuye U
KepaMUMeCKUX OONULOBOUHbIX Md-
MePUANAX, UCNONB3YA CHEYUANbHbIE

&4 4 i [ a1

Mnoeue openu umerom PyHKUuL DPeyuuposky cKopocmu, a maxice KOPOHKIL U3 BbICOKOKAMECMBEH-
Dexcum ceeprents ¢ YOapom, mo no3eoasem pacuupums chepy npu- HOLL UHCIPYMEHMANBHOL CANU
MEHEHUS IMO020 UHCIPYMEHIMA U GINOTHAMb OMEEPCHIUA 8 KUPNUYHBIX C BONPPAMOBLIM (ANMAIHBIM)
ULl OEMOHHbIX CMEHAX HeOONBUIOL MOMUUHYL [IDU IMOM UCNONB3VIOMCA — HANBINEHUCM DeNCYUell Hacmil uny
cepaa ¢ noGeOUMOBLLMIL HANAABKAMIL. ¢ 100OUMOBLIMY HANIABKAMY.
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Jna nonyuenus omsepemutii
O0NLUI020 dUaMempa 6 MALKUX
mamepuanax (oepeso, ACII u
m. 0,) MPUMEHAIOM CHeUUaNbHble
3)0uamble KOPOHKU.

Yenosas winugposanHas MauuHKkd UCnoab3yemcs 014 pesky Memannd, kupnuua u 6emond. C ee nomousbio
MaKHCe 3aMUMAm U WPyIom PasiuHble 108epXHOCMU. TaKol uHCMpPyMenm He3ameHum npu MoHmaxce
CKPbImMOL MPOBOOKI 6 NOMEUEHUAX C DeMOMHBIMU UM KUPNUMHOIMUY CIEeHAM (018 BbINOAHEHUs wmpo0).
Ce200Hs PlHOK npeoadzaem WupoKuil 86i00D UAUPMAUUHOK DAIIUMHOZ0 DASMEDA, MOUFHOCTIU U (YHKUUOHATD-
Hblx 0cobernocmel. s 0oma 6noaHe 00CMamodHo HebOIbUl020 UHCIMPYMEHMA ¢ Ouamempom xpyea 125 mm.
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Jna evipesiu wmpod pasmudHol
anYOUNbL U WUDUHBL HACMO UC-

N0N3YeMCA CHeUUANbHbILE UHCMPY-
MeHm — wmpooopes.

IImpobopes ocHaujer 08ymsa Ouc-
Kamu Ons Npopesanis enyooKux
U WUPOKUX NA308 8 DAMMIMHLIX
meepoblx mamepuanax — oemoe,
Kupnuye u m. 0.
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LIImpobopess: ocHaaOmcs IPPexmueHol noBOPOMHOL CUCMEMOLL 0MBO0A MBI, HIMO NO3BONAEM UCTIONB3IO-
BaMb UX COBMECIHO C NBLIECOCOM U 00eCHetms YUCMOomy padoueti 30HsL.
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Ipu ucnons306anuil uypynosepma
ONAL CBepaeHUA Omeepcmutl Henio-

XO UMENMb KOMNAEKM CNeyudibHblx

C8epIL C wecmuzparHbiMiu X60Cmo-
BUKamu.

ARKyMyAamopuiil wypynosepm
npeonasHauer Kax ond 3axpyuu-
BANUA CAMOPE306 UMY BUHINO,
maK u 04 C6EPAeHU HeOONBUIUX
omeepcmuLl 6 OMHOCUMENLHO MH2-
Kux mamepuanax. IIypynoeepmoL
OMAUMAIOMCA eMKOCIBIO AKKYM)-
JAMOPA U PASIUMHBIM UCNOSIHE-
Huem. OHy mo2ym 0bimb 00HO- U : 4=
08YXCKOpOCMHbIMU, NPOPeccUo- -‘b.

HANGHOIMU U ObINOBIMIL.

Pabouue nacadku Ons wypynosepmos Ha3wieaiomes oumamu. B agucumocmu om xongueypayui padoqeti uac-
mu OumoL MO2YM UCHOIB30BAMBCA 01 3AKPYHUBAHUSA OOIMOS, BUHINOB, CAMOPE308 U M. O.
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Mo csoeti mowgrocmy NAAGHUKLL MO2YM. ObiMb PAIMUY-
HbIMU:

— naamnukyu 3—10 Bm npeonasnauerv. Ona Pacnaixy
OUeHb MENKUX MUKDOCXEM;

— 20—40 Bm cuumaromcs ObimossiMy U PAouooou-
MeNbCKUMU;

— 60—100 Bm ucnons3ytomes 018 pacnasixu moachsix
1PoBo006;

— oonee moujrbie NAANGHUKY NPUMEHAIOMCA 04 Paoo-
mol ¢ KPYNHO2A0APUMHBIMU  USOCTUAMIL.

JIna Kawecmeennozo bmONHeHUs NAANbHbIX pabom pe-
KOMEHOYemcs UCNONb306aIMb NAANBHYI0 CIMAHLUIO, KOMO-
Das noseonsgem pezynuposams memnepamypy nazpeea u
1000epaIcUsaAMs NOCMOAHHYIO MEMNEPAMYPY HAlA.
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Taansmux — OCHOBHOUL UHCIMPY-
MEHM, CAYICAUULL 0N COCOUHEHUS]
npoeo0o8 memooom natixu. Ilasns-
HUKU DASMUHAIOMCSE 10 KOHCIMPYK-
yuu u mougHocmu. Cmepicressie
NAANBHUKY 6bIYCKAIOMCA €
KePAMUMECKUMU. U CHUDATHOIMU
Hazpesamenamu. Haansnuxy co
CUDANGHOMY. HAZDEBAMEIAMU
NPAKmunmbl 1 0071206€HHbl, HO OM-
HOCUMENBHO 007120 PA30ZDeBAIOMCA.
Kepamuveckue nammnozo 6vicmpee
pasozpesaromces, HO mpedyIom
OUeHb OEPeNcHO20 OMHOUCHUA.




Dopma wcana — 3mMo BANCHbILL
napamemp npu 86i00pe NAALHU-
Ka. [IpasunvHo 8blOparHoe JCano
obnezuaem pabomy, noIMoMy
HCCRAMENLHO UMEMb U MOHKILE
KOHUMeECKUe, U NAOCKUe HCANd.
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Hugepmopmsie ceapounvie anna-
pamol npednasnavens. 6 nepeyro
ouepeds OnA Pyunoll céapri
pasnuunbix memannos. bazooaps
BbICOKOTE MPOUIBOOUMENLHOCIU,
KOMNAKIMMHOIM PASMEPAM, OMHOCU-
MeNbHO JIe2KOMY 6eCy U YOOOHOL
KOHCMPYKUULL OHU HACIO UCNONb-
3YIOMCA U NP BLINONHEHUU ANCK-
MPOMOHIMANCHBIX PAOOM, 0COOEHHO
O COCOUHCHUSA MEOHbIX 1POBO00E
MEMOOOM CEAPKU.

Bo epems npoussoocmsa ceapou-
HOIX Pabom 3neKmpudeckas o0yea
OKA3bIBACT. BDEOHOC ENUANHUE HA

Cemuamry 2443, NOIMOMY CBAPKY
cneoyem BbNONHAMG 8 3aUjUMHOL
MAcKe UM OUKAX.




Konmpoasno-
usinepumeitoHosie
npuoopuvt

[Ipy BBIOZTHEHUH 3/IEKTPOMOHTAK-
HBIX Pa0OT YACTO BO3HUKAET HEOOXO-
JMMOCTb M3MEPEHHA MEKTPUICCKIX
BEJINUMH, HAXOKAEHNA (PA3HOTO IPO-
BOJI4, PO3BOHKU 3MCKTPUYCCKUX I1C-
neit u T 4 K Haubonee pacrpoctpa-
HCHHBIM KOHTPOJIbHO-U3MEPUTCTbHBIM
IpUOOPaM OTHOCATCA HHAMKATOPBI
(ha3HOrO  IPOBOAQA, MYIBTUMETPBHI,
IMEKTPUYCCKUE KICHH U JIp.

Yicasamens Hanpsaxcenus nossonsem
NOAYHUMb 00N1ee NOTHVIO UHPOPMA-
YUI0 O HANUMUL UMY OMCYMCMEUL.
HANPAJNCEHUS, YN0, HECOMHEHHO,
OHeHb BAJICHO 8 Pabome neKmpu-
K08. On cocmoum u3 08yx ugynos,
COEOUHEHHBIX NPOBOOOM. B 00uH U3
HUX 8CMpOer npudop, Komopuiti
MOCem. NOKA3bIBAMb He THONBKO
HAMMUe HANPANCCHUS, HO U €20
SHavenue. B kadecmee UHOUKAUUY
8 MAKUX YCIMPOUCMEAX UCHONL3)-
H0MCA. HEOHOBbIE JAMNOUKY, C8eImo-
OUOOBL PAIUHHBIX UBeMO6, UUPPO-
8ole maono. Taxwce cyuecmsyiom u
KOMOUHUDOBAHHbIC YKASAMEN, 208
HAPAOY €O C6eMOBOLL UHOUKAUeL]
npUCymcmeyem u 36yK06as, wmo
oendaem pabomy ¢ npubopamu 60-
Jiee KOMPOPmMHoli 1 6e30nacHoll.

CLAMP METER
WITH 261 OPTION (500V) INSULATION TESTER

HOFF EXTERN AL UNIT
2000M0
il
v

1000
.
. #20MQ

Hrnouxamop (pasnozo Hanpaxcenus — 3mo omseepmid, 6HYmpb Komo-
Dol 6Cmpoersbl HEOHOBAR JAMNOYKA U conpomuenenue. IIpunensemcs

0N MPOBEPKU HAMUMUSA HANPANCCHUSA HA PASHOM 1Po60de 8 npedendx
150—250 B. Ecnu xcanom maxotl omeepmu-uHOUKamopa npuKocHymscs
K 020I€HHOMY MOKOBCOVUEM) NCMEHINY, G4 NANLUCM — K MEMALIUHEC-
KOMY 3NeMEHNY Ha DYKOAMKe, MO NPU HAMUMUL HATPANCHUS 3A20DUMCH
HeOHOBAA JIAMNOYKA.

Ileped ucnonwv3osanuem 3mozo npudbopa HeooXo0umMo yoeoumscs 6 ezo Uuc-
NPAsHOCIL 1Ymem NpoeepKy HANPANCCHUS HA 3ABe00MO NOOKIOUEHHOM
K cemu ycmpoticmee.
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Ykasarenb HAIIPAKCHUA BIIOJI-

HE MOXKET 3aMEHHTb KOHT-
poabHYIO Jamiy. Ero MoxxHO
HCIIOIb30BATh TAKKe LA
NPOBEPKH IIENH HAa OOPHIB —
IPO3BOHKH>.

R

Dnexmpousmepumensrvie ke
NPEOHAIHAMCHbL OISl USMEDeHUSA
ANEKMPUMECKUX 8eUHUH. (TMOKA,
HANPANCCHUS, MOUHOCIIU U OD.)
0e3 paspuiea moxosoll yenu u 6es
Hapywenus ee padomel. Coom-
BEMCMBEHHO USMEPACMbIM 6e/1-
YUHAM CYUECINEYIOM. KACU|eBble
aAMNePMempsl, aMNePEONLIMMen-
Dol, sammmempolL U PA30MempeL.
Haubonswee pacnpocmparenue
NOAYHUNY KTCUJeBbIe AMNEpPMem-
Dbl nepemenHo20 moka, Komopoie
00bIMHO HA3LIBANOM MOKOUSMEDU-
MENBHBIMU KACUAMU. DNCKMPO-
UIMEPUMETbHBIE KAeUU NPUMCHS-
tomcs 6 yemaroskax 00 10 kB
BIOHUMENBHO.

24k
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TIpocmetiuine MOKOUMEPUIMENbHbIC KACUjL NePeMEHH020 MoK paboma-
1M N0 NPUHYUNY 00HOBUMKOB020 MPAHCHOPMAIMOPA MOKd, NepeuH-

HOUL 0OMOMKOL KOMOPO20 AGIACMCA WUHA UL 1IPOBOO C UIMEPACMBIM
MOKOM, d 6MOPUMHAS MHOZ08UMKOBAS 0OMOMIKA, K KOMOPOU NOOKIOHEH
amnepmemp, HAMOmana Ha PasseMHbiti mazHumonposoo. s oxeama
TPOBOOHUKA MAHUMONPOBOO PACKPLIBACMCA NO00OHO O0bIMHbIM KACUJIM.
Ilepemennbiii MoK, NPpoxods No MOKoBeOYuleli HACM, OXEAUEHHOL MdazHU-
monposoooM, co30daem 60 BMOPUHHOLL 0OMOMKe Kaewel Mok, uaMepaeMolil
amnepmempom, ecmpoernvim 8 ineuju. OcoberHocmbio 3moeo npudopa A6-
JIACMCA 603MONCHOCD USMEPEHUS 6 TPOBOOHUKAX, NOKPLIMbIX US0AAUUELL.

28

Mynsmumemp, unu mecmep, —
MO YHUBEPCANLHbIL 1PUBOP,
covemaroujutl 6 cebe 60LMMEN),
amnepmemp u ommemp u no3eo-
TEIOUGULL UBMEPAMb HANpANCeHue,
MoK U COnpomuenenue 6 yen.

HIHypHI,
IIPOBO/IA
U Kabenau

BaxHENMMMY 37IEMEHTAMH OO0
INEKTPUYECKON LIENH ABIAIOTCA IPO-
BOJHUKY, IIEPEAAOIHNE IEKTPAYCC-
KYIO 3HEPIUI0 U3 OAHOM TOYKU B
APYIyio. OTO — IIHYPHL, HPOBOAA
u xabemd. OHM BXOZAT B J06OE
JNEKTPUYECKOE YCTPOMCTBO U CO-
EIVHAIOT MEXAY COOON PA3NUUHBIE
pUGOPBL

[TpOMBINIEHHOCTBIO M3TOTABIUBA-
I0TCSL JIECATKM THICAY BHJIOB TaKUX
U3JIC/INH, HA3BIBAEMBIX KAOEIbHBIMH.
[IHypel, IPOBOJA U KAOEIU HUMEIOT
CBOU KOHCTDPYKTUBHBIE OCOOEHHOCTH
U HEKOTOPBIE OTIINYKSA, KOTOPHIE OII-
penenenbl «[IpaBmwIaMu  yCTPOKCTBA
JNEKTPOYCTAHOBOK> (ITVD).




Inyp — 0se (unu 60see) UIUPOBANHbIe 2UOKUE UM 0CO00 2UOKUE HCUNbL CedeHuem 00 1,5 mn?, ckpyuennoie
UMY YTI0XCeHHbIe NAPATNENBHO, NOBEPX KOMOPLIX 8 3A8UCUMOCILL OM YCIO0BULL IKCHLYAMAUUL MO2YM ObiMb HA-
JI0JICEHbL HEMEMANIUHMECKAS 0D0N0UKA U 3AYUMHbIE NOKDLIMUA.
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IIpo800 — 00HA HEUOMUPOBAHHASR UMY OOHA U DONICe USOMUDOBAHHbIX
AHCU, 1OBEPX KOMODPLIX 6 3ABUCUMOCIIU O YCI08ULL NPOKAAOKU U JKC-

nnyamavuie. Moxcent UMemsCsa Hememaiiuveckasl 060./10%1661, oomMomKa U

ONnaemKa  80JI0KHUCIBIMU. MANMEPUANAMU UALL npoeoxzoxoﬁ,

HexoTopsie u3feaua BIIOJHE
MOKHO Ha3BaTh U IIPOBO-
aoM, H KaOemeM. Tak, xabeab
mapku BBII omimgaercsa ot
nposoga Mapku IIBC Toabko
tdopmori 060m0uKkH (Ka0eTh
BBII miockuii, a IpoBOJ,
IIBC — kpymisiii), xora ¢op-
Ma 000JI0YKH Ka0eis1/ImpoBoaa
HE AB/ACTCA XOTh MaJIO-MaJIh-
CKH BakHBIM (pakTopom. Ha
MPAKTHKE OIpee/ICHHE «Ka-
0eIb» WIH <IIPOBOJI> TIPHCBA-
usaerca I'OCTom wnu TY Ha
BBIITYCK KOHKPETHOM MApKH.
ITosaTOoMy B JajbHEHIIEM
IS BCeX 3THX H3JeTHH

MBI OyJIeM HCIOJb30BATH
TEPMUH <IPOBOJ», €CTH HE
MPETYCMATPUBAIOTCA 0COOBIE
YUIOBHSA MX IPHUMEHEHHS

C YKa3aHHEM KOHKPETHOIO
THIIA TPOBOJTHHUKA.

Kabens — o0na uny 60n1€e U30MUPOBAHHBIX JCUL (TPOBOOHUKOB), 3AKTIOUEHHBIX, KAK NPABUIO, 8 MEMALIUYECKYIO
UL HEMEMANMUMECKYIO 000NI0UKY, N0BEPX KOMOPOLL 8 3ABUCUMOCTILL OM YCI0BUL NPOKAAOKU U IKCRIYAMAUUL
MOJICE. UMEMBCS COOMBEMCMBYIOUILE 3AUUMHbIL NOKPOB, 8 KOMOPbILL MOXCem 8X00UMb OPOHA.

30



[ITnypol, Kax npasuno, Ucnonb3y-
10mcs 0N U320MOBNeHUS NEPeHOC-
HbIX YCMpOLicme, npeoHasHaxeH-
HOIX O/l BPEMENH020 NOOKTIOHEHUS

ANeKMPUHECKUX NPUOOPOB.

s monmanca 6Hympenmeti npoooKU UCNOIb3YIOMCA
YCMAHOBOUHBIE NPOBOOA C DAIUMHBLM THUNOM USONA-
yuu. M320magnuarom ux ¢ OOHOL UMt HeCKOMbKUMIL
AMOMUHIUCBHIMY UNL MEOHBIMY HCUNAMY. OHU MO2Ym

‘ UMemo  Pe3UHOBYI0 UL NAACMMACCOBYIO US0NAUUI, a

\ maraice 3auummnyo 000104K). Toxonposoosuue Husbl
Hzonuposarmble U HeUOMUPOSAHHbIE ANIOMUHUEBbIC YCIMAHOBOUHBIX NPOBO00S UMEIOM CIMAHOADMHbIE Ceye-
MHO00CUNbHBIC TPOBOOA TIPUMEHAIOMCA 0N HAPYIC- nusg (mwm): 035 0,5; 0,75 1,0; 1,5 2,5; 4,0; 6,0; 10,0;
HOIX JIUHULL S1eKmpPonepeoa. 16,0 u m. 0.
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Mornmancrble 1posooa npeoHasHauersl O BHYmMpU-
NPUOOPHBIX 1 MEHCHPUOOPHBIX COCOUHEHULL ANCKMPOH-
HOUL U ANeKMpPuMecKkoll. annapamypsi. B omaudue om
YCIMAHOBOUHBLX, OHUL UMEION MHO20NPOBONOUHBIE JCUbL
U3 MEOMbIX MOHKUX NPOBONOK C NOBIUEHHOU 2UOKOC-
mut0. JIysncervie HCUNbL MOHIMANCHBIX TPOBO008 JIe2KO
COOUHAOMCA NALIKO. [N UX U30NAUUL UCTONB3Y-
10MCeA noaudIMUnet Ul Noausurunxaopud (11BX).
Mornmaxcrble 1po8ooa umerm naouads CeHeHus Ul
om 0,05 00 6 MM, OIMOMY OHU He 1PeOHASHAEeHbL
ONA CUNBHBIX MOKOBbIX HAZPY3OK.

IIposoda u Kabenu Moym umemo PasnsHoe Ko
uecmeo acun (om 1 00 37) cewenuem om 0,75 00
800 mm?. Homumansnoe padouee Hanpsicerue Ons
npoeodos ycmanasueaemca om 12 0o 3000 B. /lna
Kabeneti 8epxHuULL npeden HANPANCeHUR He YCMAHAB-
JUBACNCA.

R\
b N

Camyto wupoxyo cepy npuMeHeHus umerom Kabel.
Hanpumep, cyuecmsyiom xadent, coemeuaoujie 6
cebe PyHKyUuY ULYHeHUA U Nepeoal PAoUOCUZHANO8
Uy npeobPas3osamniis ANeKMpUHecKoli nepeun 6 men-
208y10. s nepeoauu aneKmponepeuy Ha ooaviuue
paccmoanus UCNONb3YIOMC 8bICOKOBONLINHbIC KA.
Hexomopusie munsi xabeneii 3p@hexmusHo npumens-
omes u Ona YCmpPoLcmea Obimosblx cemeti ¢ Hanps-
acermem 220 B.
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Kuna

JKmma — MeTammyecKkuil mpoBoj-
HUK, 10 KOTOPOMY IPOTEKAET TOK.
Ona sBAIETCS OCHOBOH J1I0O0OTO
KaOeIbHOTO H3AEIud. B OOBIUHBIX

IPOBOMAX [II1 U3TOTOBICHUA KU

UCIIONBb3YIOTCA MEIb WIN ANIOMH-
Hudl. JKumbl MOTYT OBITh OfJHONPO-
BOJIOYHBIMH U MHOTOIIPOBOJIOYHBIMU
(CKpydeHHBIMH B KIyT). OT 4YMCIa
MIPOBOJIOK B KUJIE 3ABHCUT THOKOCTH
Kabend Wi MPOBOJA.

|
!
{
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Kecmuil kabens ¢ 00HONPOBONIOH-
HbIMU HCUNAMU O0BIMHO UCTIONB3Y-
emca 0N CmayuonapHoll npoeoo-
K, a 2uOKull — 018 NOOKNOYeHUSs
NOOBUNCHBIX MEXAHUIMOB UL
anekmponpuoopos. C mouxu
3DeHUA IKCHTYAMAYUUOHHBIX Xa-
Dpakmepucmux ony BPAKMUMECKU
pasHosmaunsl. OOHAKo 2u0KUL
Kabens 0opoice, a €20 COCOUHIU-
MensHble KOHUbL mpedyiom 0043a-
MENsHOL NPONAtiKy UL 00XCamusl
CHeUUANLHBIMY HAKOHCUHUKAMU.
JIna nooKmoenus 0ceemumensho-
20 000pY008aMUS 2UOKUT KAOeNb
npeonowmumentstiee, NOCKOIbKY 0c-
gemumeniivie NPUOOPsL MEHAIOMCA
00CMAMoO4HO HACMO.

Medb muena 1edoCmamios, Komopoie umeem amo-
MUHUL, — ee NPOBOOUMOCHTL NOYMIL 8 NOIMOPA Pa3a
Bole, K 1MOMY e MCOHAS JCUAA 00Nadaem Xopouier
2UOKOCBIO U MeXAHUHeCKOU npouHOCmblo. Hecomps
HA OOMbUIULL BEC U BbICOKYIO CHIOUMOCHTb 1ipeonoyme-
Hule credyem 0moasams UMEHHO MEOHbIM 1POBOOAM.

AL

P A

Amomunutl — Jeekuti XUMUecku
cmotikuti u 0ewutesoui mamepudain,
06naoaouuLl xopoweti anexmpo-
NPOBOOUMOCIBIO U MeNnaIonepeod-
yetl. OOHAKO HCUNA U3 ATIOMUHUA
He umeem 00CMamouHoLl 2ubKoc-
M U MEXAHUMECKOLL NPOYHOCILL.
Kpome mozo, amomuruii 6bicmpo
OKUCAACMCA HA 8030yXe, 00paA3)A
OKCUO AMIOMUHUS — MY20NIa6-
K0 NICHKY MeMHO-Cepo20 yeemd,
ABNAOULYIOCH OUNICKIMPUKOM.
Mo npusooum K 3HAMUMENsHO-
MY YBCAUHEHIUIO ANeKMPUMECKO20
CONPOMUBNCHUA 8 COCOUHEHUAX U
nepezpesy npoooos.
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Ooun U3 2nagHbIX Napamempos
AHCUNDE — TAOUAOD €€ CCHCHU.
Hmenno oma onpeoensem 803mMoxc-
HOCMb NPOBOOHUKA NePedasams
onpeoenenHoe KoauUecmeo moxa
6 meueHue ONUMeNbHO20 EPEMEH.
Inowads cevenus Hcumst nposoo-
HUKA ABTACMCH MAKICe 0OHOL

U3 OCHOBHLIX XAPAKMEPUCTIUE,
UCTIONB3YeMbIX OISk PACHema A/eK-
MPUYECKOLL cemt.

IInowads ceveHus Jcunbl UMEPAemca 6 Muanumempax 6 xeaopame. Ona
6Ce20a YKA3bIBAeMCs 6 MApKuposKke nposodd, HO UHO20A BOSHUKACT He-
00X00UMOCIIL ee onpedenenus. s 3moeo credyem 3amepums ouamemp
UL UUTNAHZEHUUDKYCM, BLIMUCUMD NA0UA0b cexenus. /s onpede-
JACHUSL OUAMEMPA MHOONPOBOIOUHOL JHCUNbE HEOOXOOUMO HAMOMAIMEb
10—15 6umio8 ouuwenHol om U30AUUY HCUNbL HA KAPAHOALL, NAOMHO
Ux CoHcamo u 3amepums OMUHY CRUpamL 00biuHoll Junelixol. Juamemp
auave 0yoem pasen 3moti OnuHe, PA30eNeHHOll HA KOMHMECMBO BUIMKOB.
IInowads cevenus 6 060ux Cayuasx onpeoersemcs no gopmyae S =

= 0,785%d? 20e d — ouamemp HubL.

> ‘ A

o
3

B nposoaax Cc mpema u bonee USONUPOBAHHBIMU HCUNAMU HACO ICUTLY 3AUUIMHO20 3A3CMACHUS (%@ﬂmo-é’e-
JIeHAA usaxmuuﬂ) 0eNaI0Mm HEeCKOJIbKO MEeHbULe20 CeHeHUs, MaK KaK OHA UCNbIMbeden MEHBULYIO HAZDY3KY U
pa60maem AU 8 UCKIIOUUIMENbHBIX CLYHAAX. Hmenro nOIMOMY JHCeNMO-3eNeHY0 ICUL) 8ce20d HYICHO UCNOJIb-
308ame Julb 015 3AUUMH020 3A3EMACHUA.
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H3onauun

Mzomanus — 310 JU3NIEKTPUYCCKast
000JI0UKA, KOTOPAS BBIOJHAET OYEHD
BAKHYIO (PYHKIMIO. OHA TIPETIATCTBY-
€T CONPUKOCHOBEHUIO KU APy C
APYTOM M 3AIIMIIAET YENOBEKA OT
HOPAKCHUA IEKTPUUECKUM TOKOM.
Tatoke M30MALIMS IPEAOXPAHACT HKIJIBI
OT MEXAHMYCCKUX MOBPEKACHUN M
Pas3pyaomEero BIUAHUA BHCIIHEN
cpenbl. OCHOBHOH XapAKTEPUCTUKON
MATEPUATA M3OJALMK ABIACTCA €TI0
JIMEKTPUYECKAA TIPOYHOCTD.

B mpornecce 3KCIUIyaTanuu I1po-
BOJOB HA4 MX H30JALUIO OJHOBpE-
MCHHO BO3IEHCTBYIOT JIEKTPHYCCKUE,
TEIVIOBBIC, MEXAHUYECKUE U IPYrue
Harpysku. OHM HEU30EKHO BbI3bIBA-
10T B M3O/ALMM CJIOKHBIE IPOLIEC-
CBI, CJIE/ICTBUEM KOTOPHIX ABIAECTCA
MIOCTENCHHOE YXY/IIECHUC €€ CBOWCTB,
MMEHyeMOE cTapeHrneM. OHO BBIPKA-
€TCS B YMEHBIICHNW MEKTPUYECKON
NPOYHOCTH N YXYAIIEHUH JPYTHX
IMEKTPOPUNYECKUX XAPAKTEPUCTUK
u3omALuy. [IpakTuyeckoe 3HA4eHHE
HPOLIECCOB CTAPEHUA COCTOUT B TOM,
YTO OHU OTrPAHMYMBAIOT CPOKHU CIIYK-
Obl M30/ALMK TPOBOLOB. B CBA3U C
9TUM B IPOLIECCE UX SKCIUTYATALMH
JIOJUKHBI  TIPEYCMATPUBATHCA MEPB,
CHIDKAIOIIYE TEMITBI CTAPEHUA U30/L-
LUK /IO TAKOTO YPOBHS, IIPH KOTOPOM

Y u30nupo6anto2o npoeood Kaxcods mokonpoGOOAUAs JCURA SAKIIOUEHA 8 alUmHYIO 000JI0UKY U3 De3iHsl,
NONUSUHUIXTIOPUOA. UMY NOTUIMUNEHA.

00ECIEYNBAETCS CPOK €€ CIYKOBI HE
menee 30 Jer.

BaXHBIMU XapaKTEPUCTHKAMH H30-
JALUN SABJIAIOTCA TAKKE TEPMOCTOM-
KOCTb, MOPO30CTOMKOCTD, MEXAHMYECKAT
HPOYHOCTb U TOKAPOOE30HACHOCTb.

TepMOCTOMKOCTD U30MAIUN OIIpE-
JEAeTCa €€ CHOCOOHOCTBIO BBIIEP-
JKUBATb BO3JICHCTBUE MOBBINIEHHOMN
TEMIIEPATYPbl B TEUECHUE BPEMEHM,
CPaBHUMOIO CO CPOKOM HOPMaJlb-
HOM 3KCIUIyaTaluy, 0e3 HeONyCTu-
MOro YXYAUCHUA [TUNCKTPUYCCKUX
CBOJICTB.

Mop0o30CTONKOCTD U30JALUA  —
3TO €€ CNOCOOHOCTb COXPAHATH CBOM
CBOMCTBA MPU OTPULIATENBHBIX TEM-
NEPATYypaX B TEUEHHE JUINTENBLHOIO
BPEMEHH.

MexaHuuecKas MPOYHOCTb U30JIA-
LUK XAPAKTEPU3YET €€ BO3MOKHOCTD
BBIIEP/KUBAT HATPY3KU HA M3MHO U
Pa3pBIB.

[To;kapo6E30MacCHOCTh  U30JALNY
OIIPEZIENACTCA €€ YCTOMYMBOCTBIO K
BO3TOPAHUIO OT KOPOTKHUX 3aMBIKA-
HUIT ¥ TOCIEAYIOMEMY PACIPOCTPA-
HEHHIO T'OPEHMSL.

Jlna xabeneil ¥ NPOBOAOB OBITO-
BOIO HA3HAYEHUs NPUMEHAIOT PE3U-
HOBYIO, IUTACTMACCOBYIO X HEKOTODBIE
JPyruc BUbl U3OJALTNN.
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Sauguiyentsie 1PO00d NOBEPX UOIUPOBAHHBIX JCUL NOKPBIBAIOM 00NOJ-
HUMENBHO elfe 00HOLL 000N0UKOL U3 NONUMEDHBIX MAMEPUAT08, De3UHbL
UL Memania Ons 3auumol Om GHEWHUX (PaKmopos.

Hnoz20a npocmparcmeo mexcoy usoniyuers u 3auumHori 060104Kol 3d-
NONHAIOM He20PI0MeLL MACCOL, KOMopas obecnexusaem OONOIHUMENIbHYHO
3auumy om 60320PAHUA.
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Hexomopuie 6udbl xabeneti 00noIHUMensHo 3auuudaromcs Memaniuieckol 000104Kol U3 ceumoti 8 Cnupans
MEMANNUHECKOLl JeHMbL UL CBUHU0B0T Dybawikol. Taxue OpoHuposanmvie Kaderu ucnoiw3yomes 08 HAPyICHoL
N003eMHOLL NPOKAAOKU.

Hpu pabouem Hanpsaxceruy nposoda 380 B on nooxooum ong cemeii 380, 220, 127, 42, 12 B. Ho wnyp, pabo-
uee nanpaxcenue komopo2o 220 B, nens3s npumenamos ¢ cemax 380 B u ebiuie. B HCUNbIX 30AHUAX UCHOTbIYIOM
npoeoda u kaovenu wa wanpsxcenus 600, 380 u 220 B. Haonucu 660/660; 380/380 u 220/220 omuocsmes «
MHO00CUNHBIM 1P0B00AM. OHUL YKASHIBAIOM 00NYCIUMOE HANPANCCHUC MENCOY COCCOHUMU HCUAAMU. H30nAUUs
KAOens OOMNCHA UMEMb ANCKMPUMECKYIO NPOUHOCb, UCKTIOUAIOU)I0 BOSMONCHOCL ANeKMPUMECK020 Nnpobos npu
HANPANCCHUY, HA KOMOPOe PACCHUMAH KADeb.
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YIEKTPUIECKO MPOYHOCTHIO U30/LIIHH KaleaeH HA3BIBAIOT
CIIOCOOHOCTh H30JSIIIMH BBIIEP:KUBATH Padodee HANPSKEHHE

B TEYEHHE OIPEIETCHHOIO CPOKA CITY:KObl. OHA YHCIEHHO
onpe/eserca HANPAKEHHEM (HANPAKEHHOCTBIO dJIEKTpHIeC-
KOT'0 IOJIA), IPUBOJAIIAM K PA3PYIICHUIO H3OAIUUA K KOHILY
32JJaHHOTO OTpe3Ka BpeMeHHU. Pabouee HaNpsKEHHE — 3TO
HAHOOJIbIICE HANPAKEHHE CETH, MPH KOTOPOM IMPOBOJ, KaGeb,
HIHYpP MOTYT 3KCIUTyaTHPOBATHCA JUTUTEIBHOE BpeMiA. 3HaYeHHE
paGoyero HANPSEKEHUSA MPOBOJAA JOLKHO OBITH OTPAKEHO B €TI0
MapKHPOBKE.

Pasmumaiom 06a 0crosHbix 6u0d
npodos: ANeKMPuHeckuti u men-
JI060L. Dnexmpuneckum (npoxa-
JBIBAIOUUM) TIPOOOCM HA3BIBAIOM
npoboll u30AUL 8 HAuboIee
ocrabnenrom mecme. On npome-
Kaem NpaKmudecky MeHOBeHHO U
00bIMHO CBA3AH CO CKAMKOM Ma-
NPANCCHUSA UMY MECIHBIM DA3DY-
uteHueMm U30nAUUY xaobereti u3-3a
BHEUHUX PAKMOPOS.

Tenno6oii npoboti uoasUUY Kadenel npoucxooum npu nepezpese NPoBOOHUKA, BbI3BAHHOM NePePY3KoLl, Hmo
NPUBOOUM. K ONAAGNEHIIO U DASPYUEHIIO UOTAUUL. DMOM 61O NPOOOR DAGUBAETICS NOCENEHHO U CAYHACICA
00bIMHO 8 MeX MeCmax, 20e memMnepamypa noGbiuaemcs. 0CO0eHHO UHMEHCUBHO. PA3sumuio meniogozo npodos
MOJNCEMm. COCOOCINBOBAN, NOBLIUEHHAS TMEMNEPATYDA OKPYICAIOell cpedb.
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Pesunosas u3onsuus u32omasnueaemcs Ha 0CHO8e HAMyPAbHbIX U
CUHMEMUHECKUX Kay4yKo8. Pe3unosble 000104KU He DAChpOCmpPansion
2openue, 00aa0arm BbiCOKOl CMOUKOCMBIO K PACMALUBAIOUSUM, VOADHbIM
U KPYmAawum nazpyskam. B 3a6ucumocmu om XUmu4eckozo cocmasa
De3UHO8AL USONAUUL MONCEM. 00NA0ANTD PAINUHHBIMU INKMPOPUSUMECKIL-
MU CBOTICMBAMU, HANPUMED OUMEAbHOL YCMOIMUBOCBIO K B030€HCMBUI0
memnepamyp 6 wupokom ouanasore (om —60 °C 0o +200 °C). Oonaxo
8 npoyecce IKCNAYAMAyUL C MeHeHuem 6Pemenis ceolcmad pesumsl Yxyo- Ml
Waomes, m. e. NPOUCXoo0um ee <«Cmapenues. I

w«(ﬁiﬁ

Bee xabenu, xomopole ucnons3y-
10Mca O NPOBOOKU 6 JCUTLbIX
NOMEUEHUAX, OONNCHbL UMEIb
MHOOKPAMHYIO NeKMPUUECI)I0
NPOUHOCIL, 1PU KOMOPOLL npoooll
MOJNCeM NPOU3OTIMU JUlls 8 CyHuae
MEXAHUHCCKO20 NOBPENCOCHUS UM
8 CULY ONUMENbHOL IKCIILYAMAUUIL.
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THonusununxnopuonas (I1BX-) usonsyus useomas-
JUBACCA U3 CMECU NOMUBUHUIXIOPUOHOL CMOTbL C
NAGCIUPURAMODAMU, CMAOUIUIAMOPAMY U ODY2UMU
oobaskamu. B usonayuornsie [IBX-niacmuxams. 860-
OAM AHMUOKCUOAHMbL, 00ecnewusarouue OUmenbHoe
COXPAHEHUE BbICOKO20 YOeNbHO20 NCKMPUHECKO20 CO-
NPOMUBLEHUS, 2UOKOCIU NPU HUSKUX MeMNepamypax
U MePMOCMOLKOCIUL.

s nomymenus ygemnoz2o IIBX-naacmuxama 6 1ezo
86004M OKPAUUBAIOU{UE NULMEHMHbIE KPACUMETU.
Mo Haubonee PacnpocmparerHblii mun U0,
XOMA OM UMeem U HeKomopbie MuHycol. 1ax, mopo-
soycmotiuugocms IIBX-nnacmukama me npegoiuaem
=20 °C, a npu nazpeeamuu on GMecmo 20peHUs
HAMUHACT 8bI0ENAMYL XA0P0B000PO0 U OUOKCUHbL (00-
CMAMOYHO 8PEOHbIE BCUYECMBA C COKUM 3ANAXOM).
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TonusmunenoBan u30aUUa
U320MABIUBACTICA HA OCHOBE
NOAUIMUNCHOB PAIMUHHOLL Ccime-
neHy NIOMHOCIL. DAeKmpopusi-
yeckue CeoLCmea NoaUIMUICHOB8
VAVHUAIOMCS TYMeM 66€0CHIA
DAUMHBIX CIMAOUAUSAMOPOE U
opyeux 000asox. B yenom noiu-
IMUNEHOBAR UONAYUL OMIUYACHT-
CA 3HAMUMENBHOL ANeKMPUHECKOL]
NPOUHOCIIBIO, BLICOKUMU PUUKO-
XUMUHECKUMU CBOLICMBAMU, MAAOL
BRAONPOHULACMOCIILIO U CIOL-
KOCMBIO NPOMUE ANEKMPUMECKOLL U
XUMUHECKOLL KOPPO3UU.
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Mapxupoexa
KaoenvHovLx
u3zoenuti

I AeHTU(DUKAIIY  KaOETbHON
HPOAYKIMN HA 3aMUTHYIO 000JI0Y-
Ky IIPOBOJA JOJUKHA OBITH HAHECEHA
MapKUPOBKA, MO3BOJIAIONASL OIpeie-
JUTh KOHCTPYKIIMIO, TTPOM3BOANTENS
U 06MaCTb TNPUMEHEHUA TOTO WU
UHOTO W3/IENA, 9TO OYEHb BAKHO
JUI TIPABWJIBHOIO BBIOOpPA HPOBOJA
W Kabess.

MapKIpOBKa TIPEJCTABIET COOOI
OYKBEHHO-IIM(PPOBOE OOO3HAUEHHUE,
I7le KOKABI CHMBOJM HECET OIpe-
JeneHHyl0 nHpopManuio. OJHAKO
¢/IMHON CHCTEMBI OOO3HAYCHUS Ka-
OEMbHBIX M3ACTHI HE YCTAHOBICHO.
BykBamu, Kak NpaBUIO, 0603HAYa-
I0TCSL MATEPUAT M3O0JSIUE ¥ KHJIBL,
06/maCTh TPUMEHEHUA IPOBOAA U
OCODEHHOCTU €TI0 KOHCTPYKLIMH.

udper B MAPKIPOBKE YKA3BIBAIOT
HA KOJIYECTBO KW U UX CCUCHHE:

A — B Hauaie OOO3HAYCHUA —
ATMIOMUHUEBBIE SKWIBL, B CEPEIU-
He O0003HAUEHUS — AOMHUHUEBAA
000JI0YK;

b — B Hauane OOO3HAYCHUA —
OOpPTOBBIE CAMOJIETHBIE NIPOBOJA, B
cepeiiHe 0003HAYEHHS — OPOHA U3
CTATBHBIX JICHT;

B — nmo/mBHHWIXTIOpUHAAL U30/L-
1UsL KWL, 00O0JIOUKA, TTOKPOB;

[' — B Havane 00O3HAYEHUA —
Ka0enb ITIPEAHA3HAYEH JUI TOPHBIX
BBIPAOOTOK, B KOHIIE OO03HAYCHUS —
Kabenb 6€3 3aUTHOIO MOKPOBI;

K — cumoBo#t Kab6en;

H — Heroprounit Kabess;

(X)

A — antoMuHun

ANBXX

OOOOOOOXXKXXX
Rl 1

[T— nposog
®
v s
[} = E
o = 2
o =1 a
© S = 5
= 5}
= o o I
= © ™ o
X = = ™

I— MOCTunn TY

0603HaYeHne KNMMaTUYECKNX YCII0BUIA
akcnayaTaumm

Pabouee HanpsixeHne

CeueHune xun

KonnyectBo Xxun

B — nonunBuHunxnopug,
P — pesunHa
[1— nonnaTtunexH

O — onnetka

M — nnockun
T — onga npoknagkm
B Tpy6ax

® — meTannmyeckas
danbLoBaHHas
obonouka

M — rmdkuin

ByKeenroe 0003Hadenue YCmanosounulx nposooos.

MaTepuan nsonauum xmn, 060104Kku, GPOHS,
3aLUNTHBIA NOKPOB, KOHCTPYKLINS, Ha3Ha4ve-

Hue, mogndurkaums, aKkpaH
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Matepuvan xun: ecnu antomMmHuii — 6ykea A

CmpykmypHas cxema OYK8eHHO-YUPPOB020 0003HAMEHUL KADLILHbIX U30e-

JULl. BeU0y 02pomHo20 MH02000pA3Us 6U008 KADENbHOIX U30eML], U320MaAs-
JUBACMBIX KAK N0 00U4€20C)0aPCMBEHHbIM, MAK U N0 OMPACICEbIM MeXHU-
HeCKUM YCROBUAM U CIMAHOAPIAM, CXeMA MONCCI. UMEeMb U UHOLL 6UO.



[1 — TOMMATHIECHOBAS U3OJIAINSI
KU, 000JIOUKA, TTOKPOB;

P — pesuHOBag M3OMALMA KA,
000JI04Ka, TTOKPOB;

C — cnmpanbHaA YKIAZKA KU,

T — TOBBIMIEHHAS CTOMKOCTb K
TCIUIOBOMY BO3/ICHCTBUIO;

Il — nponuTKa HECTEKAIOUUM
COCTABOM,;

I — B Havyane OOO3HAYECHUA —
IHYp (TWI IIPOBOAA), B CEPEAUHE
0003HAYEHUA Kabend — 3alUTHAL
0007109KA B BU/IC TIIAHTA, 4 CTOSITAS
PAIOM MaleHbKasA GYKBA 0603HAYAET
MaTepHaT 3TOIO MUIAHIY;

Y — B Havane OOO3HAYECHUA —
Ka0emb CUIOBOH I 0COO0 IMAXTHBIX
YCJIOBUY, B CEPEAMHE WIM B KOHIIE
0003HAYCHUA — Kabe/Ib 3KPaHUPO-
BAHHBII;

O — OHOIPOBONOYHAS KU

B MapkupoBKe IIPOBOJOB M IIHY-
POB MOIYT TaKKe HPUCYTCTBOBATH
OYKBBI, XapaKTEpPU3YIOUUE JIPYyrue
JIEMEHTHl KOHCTPYKuy: O — omn-
nerka, T — Jyis POKIAJKU B TPYOax,
[T — mwiockuit, ® — METaIMYECKast
(bamprioBaHHAA 000MOUKY, I — THb-
KA 4 T. [I.

Bosioop
nPoe0ooe

BesycoBHO, OCHOBHBIM MATEPUATIOM
B JIOMAIIHEN 3NEKTPHYECKON CHCTEME
ABJIIOTCA TIPOBOJA M KAGENH, TIOITOMY
IPABIIBHBIA BBIOOP THIA Kabensd —
HEOOXOIMMOE YCJIOBUE JUIA CO3/JAHUA
HAJIEKHON U JIONTOBEYHON HPOBOJKH.
[Ton6op TPOBONOB OCYMIECTBIAETCA
NIOCTIE  ONPEAENEHN HEOOXO/IMMBIX
CEUEHNH, UCXOMA W3 YCIOBHIT 3KC-
IUTyaTalMy ¥ OE30IACHOCTH.

[IpOMBIIUIEHHOCTb  TIPOU3BOJUT
COTHH BUJIOB KaOenell W MPOBOJIOB,
KOKABIY U3 KOTOPBIX IIPEJHA3HAUCH
JUIA BIIOJIHE ONPE/IETEHHBIX YCIOBUI
IKcIuIyarauyy. OHA OTIMYAIOTC APYT
OT JIpyra THIIOM H3O0JIAL[UH, MaTepU-
AJIOM U CEYECHHEM JKIJI, JOIYCTUMOK

BBI' — cunoBoil xabens ¢ u30aayuell 1 3auumnoil 000104Kol U3
IIBX-nnacmuxama. Ipeonasuaver 08 MOHMANCA CKPimOLL U om-
KPOimoti nPO60OKY 8 CYXUX U GLANCHBIX nomewenusx. Kabens umeem
00HONPOBONOUHBIE UMY MHOZONPOBOSOUHBIE ICUNLL U MONCEN. IKCIILYAMU-
posameca Ha OMKPoIMOM 8030YXe, HO HE DEKOMEHOYemcs Oaf NPOKAGOKU
8 semne. Paccuuman na nanpaxcenue 0,66 u 1 «B.

TOKOBOI HATPY3KO¥, HOMHUHAIbHBIM
HAIIPSUKCHUEM U T. L.

[Ipu BBIGOpE THIA M3ONALMU Ka-
Oens cesyeT y4ecTb, YTo Kabenb C
OJMHAPHON M30MALUEH UMEET CPOK
Cnyx0bl 10 15 JIeT, 4 ¢ 3amUTHON
000JIOYKON (ZBOMHON M3OJALUEIN) —
30 ner.

Bonpmoe sHaYeHHe MMEET TAKKe
MaTepUal H3OJAUNA U 3aIUTHON
000710uKM. TaK, Kabeau C TMOIUITHU-
JIEHOBOI 0OOJI0YKOI MOKHO HPOK/IA-
JIbIBATH KAK B IPYHTE, TAK ¥ OTPBITBIM
CIOCOO0OM, a4 KA0eIu C U30JSALMEH 1
0601104K0i1 13 [1BX (IIOIMBUHIIXIIO-
pupt) MPEAHA3HAYEHBI I IPOBOJKK
BHYTPH TOMEIIEHHI (TIO7] IITYKATYp-
KOI) WIN B KAOENbHBIX KAHAJIAX.
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BOJBIIMHCTBO 3TUX XAPAKTEPUC-
THK OTPLKEHO B MAPKUPOBKE, 4TO
MOMOT4€ET MOA00PATh HYKHBIA NIPO-
BOJ WA JIOMAIHEN TpoBOAKU. Of-
HAKO, YYUTHIBAA MHOTOJIETHUH OIIBIT
PO(ECCUOHANOB, MOXHO C/ETATH
BBIBOJI, YTO CETOJHA BBIOOP HE TaK
VK WU BEHUK.

JIg CTAMOHAPHOM MPOBOJKK B
JKWIBIX TIOMEIIEHNAX JIy4IIE BCETO
noaxoadarT kabenu BBI, BBIHr u
NYM. 911 kabend H3roTaBIuBaIOT-
¢ C KOIWYECTBOM XKWI OT 2 JIO
5 u ceuenmeM 15, 2,5, 4, 6, 10,
16 MM%, 9TO BIOMHE JOCTATOYHO
U1 OPTAHU3ALIMN BHYTPEHHUX CETEl
3NEKTPOCHAGKEHUA B KBapTupe. OHU
TOAXOMT JUISL SKUJIBIX TTOMENICHUIM



BCEX THUIIOB, OONAAAIOT HAJEKHOH,
HOapOOE30IACHON U JI0TOBEYHOH
M30JHLMEN C XOPOWEH 3/IEKTPHYeC-
KO MPOYHOCTBIO. I OpraHu3aryin
BPEMEHHON NPOBOJKU B BUJE Y/IU-
HUTENEN, KaK IPABUJIO, UCIIOJIb3YETCS
rubkurt nposog IIBC, a g npo-
KIAJAKA B BOJE — BOJONOIPYKHON
kabep BIIIL

Kabens BBIHe 6 csoeil 3awummoil obonouke u3 IIBX-nracmuxama cooepicum Hezoprouue Mamepuail, nodmo-
MY OH C YCNeXoM NPUMECHACMCA O NOBLIUEHUs VYPOBHA ANeKMPUHECKOLl U NONCAPHOL 6e30nacHocmy 00sexma.
Kunor xabens uzzomoenensl U3 kpyenoi mazkoil meonot nposoroxu. Kabens BBIHe wiupoko ucnons3yemcs 0

MOHMANCA NPOBOOKU 6 CYXUX U GAANCHBIX NOMCUEHUAX U HA OMKDLIMOM B030YXe, HO 1He DeKOMeHOYemcs O

NPOKAAOKU 6 3eMae (MPAHIESX).

3awmTHas obonoyka M3 Nonauv- M3onaunsa M3 NOAMBUHUAXIO-
BUHUIXNOPUOHOIO rJjiactukarta pnOoHOro niaactukaTta TOKOI'IpOBO,EI,ﬂLLI,aﬂ XKunna

H30nuposarmbie JHUnbE MHOZOMCUIBHOIX Kabeneil BBI, BBIHe umeiom Omau4umensuyo okpacky. H3onauus wyne-
BOLL HCUNBL CUMSAA, USOTAUUS HCUNLL 3A3CMACHUA — 3CNEHO-IHCCAMAS. V 08YXHCUNLHBIX KAOCACL UMb 0OUHAKOB020
cevenus. Tpex-, wemoipex- u NAmuICULHbIE KAOCL UMEIOM 6CC JCUMbL OOUHAKOB020 CeHEHUS UM OOHY JICUTLY
(3a3emnenus s Hyneeylo) MeHblile2o CeHeHusl.
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Kabenu mapru ABBI' chabxcens. uzonayueri u 3awumnoti oborouxol us IIBX (xax u BBI). B omauuue om BBl
OHU UMEIOM. ANIOMUHUEBbIC HCUTL U He DeKOMEHOVIOMCA Ol MOMMANCA CMAUUOHADHOL 1POBOOKU.
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Tpexocunvrole kabemu mapku BBI mozym Obime NAOCKUMU UM KPY2RIMY. MUHUMANHbIL Paouyc u32uba npu
NPOKAAOKE OOHONCUNBHBIX Kabeneli — 10 HAPYICHbIX OUAMEMPOS, MHOONCUNLHBIX — 7,5 HAPYICHO20 duamempa.
H3zeub nnockux Kaoeneil 6umonHAemcs 6 00HOU NAOCKOCIU.

Mmnozowcumsroul kabens mapku NYM ¢ meomvimu scusd-
MU UMeeI USONAUUIO JHCUTL U SAUUMIYI0 0DONIOUKY U3
IBX-nnacmuxama. Ilonocms mexcoy u3onayueri aun u
gHewrell 000N0UKOl 3aN0NHeHd HegYIKANUSUPOBAHHOL
De3urnosoli cmecsio, Komopas uzpaem poib 00noa-
Humensholi usonayuy. Kabens NYM paccuuman na
Hanpsxcerue 00 060 B u npeonasrauer O npoknao-
Kt OMKDLIMOLL U CKPLImMoli 1Po600KU 8 KUPNUMHOL
KAaoKe, noo wmykamyprol ums 8 6emone 6 CyxXux u
GRAJNCHBIX NPOUBOOCMBEHHbIX NoMeueHusax. Eeo npume-
HeHue Ha OMKDLIMOM 6030YXe B0IMONCHO MONLKO 6He
NPAMO20 B030LICINBUA COTHEUHO20 C8emd. DM Kadenl
He PeKoMeHOVIOMCS 02k POKAAOKY 6 3eMe.
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Kabens mapru NYM uszomasnusaemes no 08ym cmanoapmanm: TV — mexHueckum YCIosUam, onpeoesiembim
3a8000M-U320mosumenem, u Hemeuyxomy cmanoapmy VDE. Kabens NYM, uzeomoenennoui no cmandapmy VDE,
umeem 0onee MOACIbIL CAOLL USOTAUUY, UIMO NOJOICUMETLHIM 00PA3OM CKA3BIBACMCA HA HAOICHOCIU 1PO-
800xu. Ha enewneli 0borouke on mapxupyemcs xapaxmepron 3uaxom VDE. Y kabens, useomoeanennozo no TV,

MAKoL MApKUPoBKLL Hem.

e —
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B coomseemcmeuu ¢ IIVD 7-20
U30arus, npumerenue nposooos
IIVHIT uw IIVTHII 3anpewjerno x
UCNONB30BANUIO O MOHINA-

oA OCBEMUIMETLHBIX U CUNOBLIX
cemetl 8 JHCUNBLX, O0U4ECINBEeHHDLX,
AOMUHUCIPAMUBHO-ObINOBLIX
30aHUAX U COODYICCHUAX U Ha
NPOMBIUUNCHILIX 1PEONDUAMUAX.

B nacmosujee epema necmomps ma
00CMAmMOYHO MACco6oe NPpeono-
Jenue 6 mopzoeoti cemu O
ommecenbl K ANeKmpo- u noxca-
poonacrbvim u30enuam. DneKmpu-
weckoe CONPOMUBTICHUE UX JCUJ,
MOMUUHA USONAUUY U 0D0N0UKU,
a maxoce Mamepuan Hopmupy-
10MCA MEXHUMCCKUMU YCROBUAMIL
npeonpusmui-uzzomosumeneti u
He COOmeemcmeyom mpeeosaHum
20CYO0aPCMBEHHbIX CIMAHOADMOB.
IIpumumnamu 6b6ICOKOL NOMEHUUANL-
HOUL OnacHoCmuy 3Mux npoeooos
3aHACMyI0 ABNOMCA KOHCMPYK-
MUHOe UCNOSHEHIE C HADYWeHU-
em mpebosanuti cmanoapmos, a
maxdce npumenenLe Hecoomeemc-
MEYIOUUX MAMEPUANOB, 6 MOM
Yucie 6MOPUHHOZO CoiPbA.



3anosnHeHne n3 MesIoHanoJIHeHHOM
pPE3MHOBOI CMECH

OpHonpoBoOOYHaAs
MegHas xuna

MonuemHWunxnopuaHas
(MBX-) nsonauusa

HapyxHas o60ono4ka
n3 NBX-nnactukarta

B omauwuue om BBI, kabens NYM Ovieaem moisko Kpyenozo ceuewus, a
NPOMENCYMOUHOE 3aNoaHeHue Nosbuuaem e2o noxcapodesonactocms. O0-
HAKO 6 CUTLY KOHCMPYKIMUGHbIX 0CODCHHOCMEC OM, KaK NPAsuno, 0opoice
Kabens mapxu BBL a npu e20 mommanice 803HUKAIOM Onpeoerentbie
CRONCHOCIL NPUL. PAIOGTKE KOHLOB.

LleHTpanbHbii npoBoaHnk CCS

OnanexkTpnyeckas npocnom-
Ka 13 noavypeTtaHa

OKpaH 13 antoMuHMeBoM Gonbrv

AKpaH 13 atoMUHMEBOW NMPOBOJIOKU

0O60no4ka 13 YP-crabunuamporaHHoro MBX
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8 KOMNBIOMEPHIX CemAxX U 0N Nepeoayu CUSHANA 6 CUCMEMAX 6UOCOHAONIO0CHUA.

K coxaneHuo, Jaieko HE BCe
MPOM3BOJUTEN MPH H3IO-
TOBJIEHHH Ka0OeJeH mpuaep-
JKHBAIOTCSA YCTAHOBIEHHBIX
CTAaHAAPTOB. bEIBAaIOT CiIyyaw,
KOIJ]A 3aHHIKACTCA cede-

HHE TOKOIIPOBOSAIINX >KHJI
WIH YMEHBIIACTCA TONIIMHA
H30/IAIMH WIH 3aIHTHOM
0000uku. HexoTopsie mpo-
H3BOTUTENH ISl YMEHbIICHHUA
€e0eCTOUMOCTH IMPUMEHIIOT
OoJiee JenieBbie HEKAYECTBEH-
HbIe Me/Ib WIH ATIOMHHHIL

V Takux KaGeieH TOKOMPO-
BOJIMMOCTD KWI M PEeTbHBIN
CPOK CIY:KOBI MOTYT OBITH
3HAYHTEIBHO HUXKe, YeM Ipe-
aycmorpeno B I'OCTe wiu TY.
IToaToMy mpu BbIOOpE KaGesa
WIH TMPOBOJA IpeIIoYTeHHEe
CIeyer OTAaBaTh IMPOXYKIUU
TOJILKO HU3BECTHBIX IPOHU3BO-
JUTENIeNn.




IIposoo BIIII npeonasnauer Oas NpPucoeouHeHus K NeKmpUHecKum
cemam 6000NOZPYICHBIX ANeKMPOOSUAMENell, ONUMEILHO PADOMAOUUX
8 800e apmesuanckux ckeaxcun nod daenenuem 00 7,09 x 106 Ila npu
memmnepamype oxpyicaroweli cpedst om —40 do +80 °C. On paccuumar
Ha HoMUHAHOe Hanpsaxcerue 00 060 B ¢ wacmomori 50 I,

IMo nPpooo ¢ MeOHOL CKPYUeHHOLi ICUA0LL 2-20 Kadcca 2UOKOCmU
(TOCT 22483-77), ¢ usonayueri u3 nomumuierd, 8 000I0UKe U3 C6eno-
CMOLIK020 NOMUIMUNCHA (Uch. 1) unu 8 00HOCIOUHOU U3ORAUUOHHO-34-
WUMHOLL 000J104Ke U3 C6eMOCOK020 NOMIMULCHA (Ucnh. 2).

060104Ka N3 NONSTUNEHA

MepHas Tokonpo- W3onauusa na
BOASLLAS Xuna nonnaTuneHa

ﬂ’

Juamemp moxonposoOAuel HCULbl MOICHO NPOBEPUNTL UMAHeHUUDK)-
JIeM, 4 KAvecmeo ee Memanid — nymem MHO2OKpAmnoz20 usauoa. Kuaa
U3 KAMeCmeeHHol Meou UL amOMUMUAL O0NINCHA JICZKO eHYMbCA U He
NPYICUHUMD, ATIOMUHULL — BBIOCPHCUBANG KAK MUHUMYM ] —8 1321008,
a medv — 30—40. Hoeepxrocms Hunbr NOCAE 3AHUCIIKY OONCHA UMETTb
wycmolll (OAUKYIouwuIl) ysem 06e3 memHoix namen. Eciu nosepxrocms
HCUNE HEOOHOPOOHA 10 Y6emy U C MEMHBIMU NAMHAMY — MO He
ANEKMPOMEXHUHECKASL MeOb.

/

IIpo6oo TIBC — amo xpyaivil, eubkuti meonwitl npogoo
CO CKPYMCHHBIMU MHOZOTPOBONOUHBIMY USOIUPOBAH-
HOIMU HCURAMU U 3AUUIMHOLE 0002104K0t. H301A1UA U
000/104Ka 1p0600a 8uinoHens: U3 IIBX-naacmuxama.
On, Kax npasuno, UCnois3yemcs OnL NpucoeoUHeHus
ANEKMPONPUOOPOB U NeKMPOUHCPYMEHIMOE C Ha-
npaxceruem 00 380 B, a marice Ona U320MOBNEHU
VOUHUMETLHBIX UiH)YDOB.
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DJIECKTPOMOHTAKHBIC U3/C/IUA
1 MATCPHAJIDI

Memannopyxag — 3mo 2ubkuti mpyoonpoeoo, u320moeneHHbIlL U3 CMANLHOL OUUHKOBAHHOL JieHmbl U NpeoHa-
SHAUCHHYITE 0N 3AUUMbL O MEXAHUMECKUX NOBPeNCOeHUll nPposooos u Kabereti. Kax npaguno, on ucnois3yem-
CA npu nPoKaake nPosoOKY GHYMPIL NOJBIX CMEH Ut NOMOMK08. T100CoeOUHeHHbitl K 3AUUIMHOMY 3A3eMAEHII0
MEMANNOPYKA8 00ecnewusaenm 0eticmeeHHyI0 3aUuymy Om BHEUHUX ANEKMPOMALHUMMHBIY UNYUCHU.

JII1 Ka4eCTBEHHOT'O IPOBEICHUSA
3NEKTPOMOHTAKHBIX PAbOT B JIOME
TPEOYETCS BBIIOMHEHUE MHOKECTBA
ONEPAIMIT C NPUMEHEHUEM PA3/INY-
HBIX U3JEMUI U Matepuanos. Cerop-
HA PBIHOK IPEROCTABIACT MMPOKUN
ACCOPTUMEHT U3/IC/NIT HA BCE CIy4au

Ku3HU. CIO7Ia BXOJAT TPOBOZA PA3-
HOTO THIA U CEYCHUS, KPEIECKHBIC
U3JeNus, KOPOOKH pas3Nu4HOrO Ha-
3HAYEHUA, METAUINYECKAE W IUIAC-
THKOBBIC PYKABd U MHOIOE JPYIOE.
B 3TOM pasmene NpHUBOAATCA CBE-
JeHUs 00 M3AeNMAX M MaTepuanax
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OOWIET0 HA3HAYEHHUA, MUPOKO IpU-
MEHAEMBIX [PU MOHTAKE OBITOBOK
anekrTponposojku. Koneuno, 6e3
MHOT'OTO MOXHO OOOWTHCD, €CIH
3TO HE OTPAKAETCS HA KAYECTBE U
HAJIEKHOCTU CMOHTHPOBAHHOMN 3/IEK-
TPUYECKON CHUCTEMBIL



Togpuposannsie mpyos. 1IBX npeonasHavers. Ons 3augumol MOKOBEOYUUX ANCMCHINO8, DASIUMHBIX NeKMPOINeXHU-
yeckux yempoiicms, padomaroux npu Hanpaxcernuu 00 1000 B nocmosHH020 1 NepemenHozo mokad, 4acmomoti
50 iy, Oy marice wupoxo UCNORLVIOMCA ONA 3AUUMbL 1IPOB000S, YIONCCHHBIX 100 UCMEHINHOLL CIMANCKOL NOAA.
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Memannopyxag 6 IIBX-usonsuyuy npedoxpansem nposooa u Kabenu om Mexanudeckux nospexcoenuti u obecne-
yuaem 3auumy om nopaxcenus anexmpuyeckum moxkom. Kpome mozo, I[IBX-060104Ka npuoaem memaiopyka-

8) BOOOHENPOHULAECMOCIL U YCMOLMUBOCL K 8DEOHOMY B030€LiCmeUr0 OKpyxcaroulell cpedvt npu memnepamypax
om 40 do +50°C.

-

e *

JIna monmagica CKpoimoti nposooki n00 CMAXCKY UM WIMYKAMYPKY MO2YM UCNOTb308AIMbCA 2AA0KIUe NAACHUKO-
gble mpyowl. Taxoil cnocob, HecMompa Ha 0or

nevusaem I’ZPOBO@)’ OOHOJlHllﬁ’leﬁleyl‘O 3auumy 1 1o380Aem J1e2K0 3ameHUms 1nosp

IHUMETIbHbIE 3Ampambl, umeem ceou npeumyuecmsa. Tpyoa obec-
JHCOCHHBILL YHACOK 1POBOOKU.
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MydTa coeamHuTenbHada
Aans 1py6

Kopobka pacnasyHas
D151 OTKPbITOM NPOBOAKM

Tpy6a rodpurpoBaHHas
3NEeKTPOTEXHNYECKAS U3
MBX camo3aTtyxarowero

» TPOMHWK COeaMHN- \’
TenbHbIl ana Tpyo '

(pasbeMHbIin)
§\ Kpenex-knunca

yHVBepcasibHas
4/

Togpuposanivie mpyodsl. MOXCHO UCHONBIOBAMb COBGMECINHO C NAACMIUKOBbIMY (PUMUHEAMY, 4MO NO360AACM
co30amo IPPEKMUEHO 3AUUEHHYI0 OM 60320DAHUL ANCKIMPUMECKYI0 cucmemy. TaKas mexnono2us 6noave
nodotioem Ons NPosooK 8 depessanHom dome. Hexomopoe yoopoxcarue npu 3mom 8noaHe KOMNEHCUPYemcs
SHAMUMENLHBIM TI06bIUEHUeM OL30NACHOCIIL U JICZKOL CMEHACMOCIIbIO NOBDEICOCHHbIX YHACKOB TPOBOOKU.

Kabenov-rxananst u3 IIBX npume-
HAOMCA 0N 3AUGUIMBL HAPYICHOLL
NPOBOOKU O MEXAHUHECKUX
nospexcoeHuti. dmu uz0enus npu-
0arom nposooke ACMemudHblil 6UO.
Hx mamepuan noxcapodesondacer
u abcomommno 3Konoeuden. Kaoenp-
KaHAN6L MO2ym. Obimb PAIUUHO20
CeHeHUs U OKPACKU U KOMIICKMO-
BaMBCA PASHOOOPASHLIMIL dKcec-
cyapami, no3BOIAIOUMMU CO30ANT
COURYIO PYHKUUOHANLHYIO CUCme-
M) NEKMPUHECK020 NUMAKIUA 8
noyeueHl.
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ADDA ) TA-G ‘Kopoﬁ ©
MepexoaHas ‘ Harnpa Bnmou.l,m‘M'M"‘i
i /v" BcTaBka TCN KaHaJJ E Ha OCHOB! -

/  HaCTeHHbI A3 Kopo6ka SDN Pa 1
o) pO?EIKy |'Jer‘l!=' as KO

1] ~ -:{:E: I é.:.;_ I

/ -

Jna xpennenus xabenel u nposooos K 0EPeBAHHbIM CIPOUMENbHbIM \ o~
KOHCIPYKUYUAM. HACINO UCROALIVIOMCS. NOIUNPONUIEHOBbIe CKODbl, KOMO- ' M

Dole 3aKpennaromes Ha noBepXHOCMU npu nomouu 26030eil. Popma Kpe- Ly
neHCHOIL CKOObL (K8AOPAMHAS UL KPY2Aas) BblOUDACMCS 6 3ABUCUMOCITIIL 4 )
om 6uda Kabeas (nAoCkuil wiu Kpyenviil). Pazmep ckobbi noooupaemecs (

8 COOmBemcmeUY ¢ Pamepami. nposood. — |
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CmaxcHbie XOMYymboL UCTIONB3YIOMCA onA CKpenieHus HeckonbKux npoeoaos
8 0moenvHvle NYYKU. lUupomﬂ ueemosasn 2amma XOomymos no3eoniem
NPUMEHAMb UX 04 MAPKUPOBKU ﬂpOBO()OB, BbINONHANOUUX  DAINUYHbLE

dyHru.
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Jlobens-xomymol npeoHasHauens. 0158 KPenieHus nposooos K OeMOHHbIM UL KUDHUMHOIM CIMEHAM.
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Pacnpedenumensrole K0pooOKU NPEOHAZHAMCHbL 0N PAIBCMBNEHUSA NPOBO00S NPU CKPLIMOLE UM OMKPLINOLL 3NeKm-
Donposodie 8 nOMeUEHUAX DAINUHHO0 HASHAMEHUS. B pacnpedenumensHoll Kopooke MONCHO MAKdce DAIMechuma
SNCMEHINbL 3AUUMbL OM. NEPEHANPANCEHUSA UL KNCMMHUKY NI COCOUHCHUS HYIeBbIX U SAUUMHBIX 1POBO00B.
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B 3asucumocmis. om Mecma YCmanosky pacnpeoenumensivie Kopooku Mozym umems Dasmuumuyio gopmy u Ovime
KA MEMALUHECKUMY, MAK U NAACIMACCOBbLMIL.

Hpu ycemarosxe Ha Yauue a/le()yem UCNOIL306aNb pacnpeae/zumeﬂbﬁble K0p051€u 60 G1A203aUUUEeHHOM UCNOJIHeHUU.
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Knemmmuxu pasnudHoli KOHCMPYKUULL NPeOHa3Haxersl 018 COCOUHeHUA KAK HYNe8blX, MAK U (asHblx 1poBoJoe.
Bnazooaps 8UHmMoSsIM 3aicuMam OHUL NO3BONAI0M 6bINONHUMG ObICMPbILi U HAOCICHbILE MOHMAK.
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Memannuueckue pacnpedenumenssie KOpooki YCmanas-
JUBAIOMCS, KAK NPABUAO, 6 MEXHUMECKUX TOMEUEHUAX
C MOBbUUEHHOLE NONCAPOONACHOCIBIO U GNANCHOCTILIO.

-::'!
|

Yemanogounsle KOPOOKU NPUMEHAIOMCA 0N KDENTeHUs 3NeKmPOYCMAHOBOUHbIX U30eNUll 6 0ePeBIHHOLY, KupnuH-
HbIX U OMOHHbIX CIEeHAX, 4 MaKice 6 00uiuske U3 0epesa Ul 2uncoKapmoHa.
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TUnw3bl COCOUHUMENbHbIE PAIMUMHO20 OUaMempPa
UCTIONB3YIOMCA 0151 COCOUHEHUS NPOBO008 U Kaberel
€ MEOHbIMIL U ATIOMUHUCEHIMIL ICUNAMI TIOCDEICIBOM
onpeccosK cheyuansHbimiL npecc-ieuamy. Meowoie
2UNB3bE MPUMEHAIOMCA ONIFL ONPECCOBKI MeOHbIX 1po-
B00HUKOS, ANOMUHUEEbIe — O ONPeccOBKI ANOMU-
HUEBLIX 1POBOOHUKOB.
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s co30amus 3auuiyeHHo20

COCOUHCHUS MEMOOOM ONPECCOBKU
UCNONL3YIOMCA 2UNb3bL C US0AUDY-
10UUM NOKDOIMUEM.
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Hakoneunuxy xabenstvle npuMeHsiomes 01 OKOHUe8anus nposodos u Kabeneii PasHvix cevenuti 0N BUHIMOBbIX
coedurenuil. B sasucumocmy om muna nposooos 3mu U30eAus Mo2ym Oblimb MCOHbMY, AHOMUHUCEHIMU UL
ATIOMUHUCBO-MEOHBIMU.

Bunoumvle HAKOHEMHUKY, KAK NPABUI0, UCTONBIVIOMC 048 COCOUHEHUTE, mpebyiowux 0bicmpoli pazbopxu. Harxo-
HeUHUKU-2UNB3bE PEOHAIHACHBL 015l OKOHUEBAMU MHOZONPOBONIOUHBIX 2UOKUX 1POBO00S, NPEOHAIHAUEHHBIX 0I5

NOOKMOUEHUS K KOHMAKINHOIM UHMOBLIM 3AXACUMAM 31eKmPOo0O0PY00sanus. OH Moym Obimb PAcCHUmMANb.
KaK Ha 00UM, max u Ha 06a npogood.
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HakoHe4HuKn HakoHe4Hukn megHbie HakoHe4Hukn megHble

HakoHedHuk anioMutinesbie Me[HO-a/llOMUHVEBbIE yonnHeHHble EDT nyxeHole ESC

HakoHe4yHuKn MegHble HakoHeYHuKun MeOHble HakoHe4yHuKn MegHble HakoHe4YHuKn
Nny>XXeHble CTaHOapPTHbIE Nny>XeHble obneryeHHble Nny>XeHble DIHe CcO LLITVId)TOM
P S~
-~ ~ g
= @ O

= @ . 0
h S
Kabenvnvie naxoneunuxu u OKOHUesamen npeaH&l&’Hﬂ‘teﬂbl onf OKOHUEBAHU UL Kaoeneti u ﬂpO@O()OS c

uenvro obecneuenus IeKMPUHRCK020 KOHMAKMA € MOKONPUCMHBIMU INEMEHMAMU NPU NOMOULU OOIMOBLIX U
BUHIMOBLIX 3AHCUMOB.

Haxoneunuxu Ha npogooe 3axpen-
JAIOMCA MEMOOOM ONPECCO8KU UM
navxu.
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Taxue Haxonewnuxy pexomenoyem-
CA UCNOMB30BAMb 6 Dacnpeoenis-
MENBHBIX WUMAX 0N COCOUHEHIUS
nposoonuros PEN u N ¢ 2nasHoli
3A3eMAIOUCLL WUHOLL UMY 1PU
MOHMANCe CUCTNEeMbL BbIDABHUBAHUA
NOMEHUUANO8.

Haroneunuku u320magnausaromes u3 amoMunius (048 amoMUHUessix nposooos) Uil meou (0l MeOHbiX npo-
80008). B n1000M cryuae 00CHA Obimb 0becnedena 00HOPOOHOCMb 1O 6U0Y MEeMALLd 8 MECMAX COeOUHEHUS.
0N nPeoomspaierus 00PAa30BAaAHUL 2aNb6AHUMECKON NAPbL U, KAK CIe0Cmeue, PAaspyuenus coeourenus. Jyicenole
Meombie HaxonewHury mapru T 0onyckaemes npumenams Ois ONpeccoBKU amOMUHUCEHIX ICUT.
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JIna nposo0os, nPUcoCOUHACMbIX K 3A3EMAAIOUEL UiliHe, UCTIONb3VIOMCE MOUHbIC HAKOHEHHUKU, NPeOHAZHAeHHbIe
0115 OONMOBO20 COCOUHECHIIS.

Haxoneunuxy ¢ u3onupyouum
NOKPLIMUEM COCOUHAIOMCA C
1POBOOOM COCOOOM ONPecCoKU
U obecnequsaom acmemu4Hoe u
aKKypammuoe coeouHeHue.



HaxoneuHuxu ¢ 8UHMOBbIMIU
3ANCUMAMU NO3BOSION. BbINOL-
HUMb CoeouHeHue ¢ nposooom
0€3 UCNONB30BAHUS CHeUUANLHBIX
UHCIDYMEHINOB.

Taxue HAKOHeUHUKY UCTIONBIVIOMCA 0N OKOMYEBAHUA 2UOKUX NPOB0008 C
MHOZONPOBONOUHBIMUL JHCUNAMU 1PU NOMOUU CHeUUATbHBIX Kaewjeli. Kotijbl
1p0o60008, 0OPAdOMaNHbIe TAKUM 00DAZ0M, N0360LA0M 0OCneHUms Ha-
OEXCHbILE KOHMAKM 8 BUHIMOBLIX 3ANCUMAX NPUCOLOUHACMBIX YCIPOLICINS.

.,\,-»

\b{v,ﬂ,
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Tepmoycadoumsie mpyoxu — 3mo u30eaus U3 NOAUONCPUHA, 2NABHbIM
CBOLICIBOM KOMOPLIX AENAEMCA CNOCOOHOCIb YMEHbIUAmMb C60l ouamemp
(ycaxcusamocsa) noo 8osoelicmeuem 6bicoxoll memnepamypo. (om 70 00
120 °C) 8 Heckomxo pas. pu ycaoxe mpyoka ni0mMHO 0X8AMbleaem
npeomem 1 06ecneuusaen mem CAamvlM MEXAHUHECKYI0 WL 3NeKmpuyec-

kY10 3aUgUmy.
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Pasromeprblil npozpes mepmoycadouroll mpyoKi oCyuecmensiom ¢ NOMOubI0 MeXHUUeCKo20 (pend, 23080l
20penKy U 00biMHOL 3axcuzaniu. TIpoyecc npoxooum 0oCmAamouHo ObiCmpo, 4mo No3B0NAEM UCHOILI0BANb
MEPMOYCAdOuHYI0 MPYOKY BMECmO U30NEHINb.

- g

Lleemmvie mepmoycaloursie mpyoxKy 1o3eoA0M 00ecnewums MeKMpPUHeckyio 3auumy coeoOuHeHus 1 6 mo Jice
BpemMa 0003HAUUMYb PYHKUUOHANLHYIO OCODEHHOCMb NPOB00A (HANpUMED, 8bi0eUmsb PasHble npPosooa).
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Komnauku CH3 no3eonsiom 6bicmpo 1 Ka4ecmeeHHo 6binoIHUms Co-
eouHenue 08YX UM HeCKOMbKUX 1P060008, d MAaKice 00ecneuums ux
HAOENCHYIO U3ONAUUI0. TIPU HAKPYHUBAHUL KOINAYMKA HA COCOUHCHHbIC
NPOBOOHUKY NPYICUHA, PACNONONCEHHAR BHYMPU, NAOMHO 00XHCUMAE
02071CHHbLE JICUNBL, CO30ABAA MEHCOY HUMIU HAOCHCHBILL KOHMAKM C MATbIM
1ePeXOOHbIM CONPOMUBTICHUEM.

KnemMmmMHuK
— CBETWJIbHUKOBBIV
KnemmHuk ans
pacnpenkopobok ¢
KOHTaKTHOW nacToi

yHI/IB_epCGfIprI_e KNIEMMHbIE |
Q.OB',E!,MHVITBHVI'

s A 4 -

Knemmuuxu Wago» — 3mo npyxcurtsie coeouHument, no36oaaouue
HAOCHCHO U ObICIPO COCOUHAMb MEOHbIE UMY AMIOMUHUESbIe TIPOBOOHUKIU
8 000l KOMOUHAUUY 03 UCNONB306AHUSA UHCIIDYMEHINOB.
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“!\;\, Konnawxu CH3 6wbisarom pasnoix
L Da3Mepos U 16emos, mo no3e0us-
em Uchonb306amo ux 08 1poso-
008 PAIUMHO20 CeHeHUs U 6 Mo

Jce 8pemMsa 1eemom 0003HaAMUMb
Oﬂpe()e/leHHble JUHUL dN1IeKmputec-

e ‘

Poraycvie KIEMMHUKI paccuumans, na mox 00 32 A u eapanmupyom
HAOCICHOCMb KOHMAKMOB, UCKIIOUAIOUYIO KOPOMKOe 3AMbIKAHUE U HE)o-
NYCIMUMbIL HAZDe6 8 30He COCOUHEHUS.

Knemmmuiy wuporo npumeHsomes npu. Moumagxe 0simoeotl 3Aexmpo-
1p06o0KU. OHiL 00ecneuusalom HAeICHbILL SNeKMPUECKUL KOHMAKM,
XOPOUYIO UOTAYUIO COCOUHCHUA U AKKYDAMMHbILL KOMNAKMHbIL ANeKmpo-
MOHMANC NPOBOOHUKOS 8 PACTPEOCTUMENbHBIX KOPOOKAX.
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DIIEKTPOYCTAHOBOYHBIE H3/IC/TUA

OIEKTPOYCTAHOBOYHBIEC — M3/i€-
JuA — 3TO TPYIIA IEKTPUUECKUX
YCTPOWCTB, KOTOPAd PACCUMTAHA HA
HOCTOSHHYIO YCTAHOBKY (MOHTAK) B
OIPE/EICHHBIX YCTAHOBOUHBIX MEC-
TaX B CETAX IEPEMCHHOIO M IIOC-
TOSHHOIO TOKA. B rpymmy Bxomar

PA3INYHBIE PO3CTKU (CETEBBIC, TEIE-
(POHHBIE, KOMIIBIOTEPHBIE), BBIK/TIOYA-
TEJH, CBETOPETYILATOPDI, TEPMOCTATI,
JATYNKY JIBIDKEHNS, TAUMEPBI, 3yMMeE-
PBl, KAMEPBl HAOMONCHUA U T. [,
COBpEMEHHBIE ANEKTPOYCTAHOBOU-
HBIE W3JENUA JIOJKHBI YOBIETBO-

/4

PATb ONPEAENEHHBIM TPEOOBAHUAM:
IPOCTOTA YCTAHOBKH, YAOOCTBO B
IKCIUIYATAllUK, HA/ICKHOCTD, 6€30-
IIACHOCTb U, KOHEYHO K€, IpuBJe-
KATEJbHBIN BHEIIHUN B,

Crnenyer NOMHHTB, 4YTO HAJIEK-
HOCTb BHYTPECHHUX 3JIEKTPUYECKUX
CeTer JI0MA WM KBAPTHPbI 3aBUCHUT
HE TOJIBKO OT IIPABHJIBHOTO BBIIOJ-
HEHUS 3IEKTPOMOHTAXHBIX PaboT,
HO ¥ OT KAyecTBa MCIIOIb3YEMBIX
JNEKTPOYCTAHOBOYHBIX U3/IENHUI.
[IpaBUIBHBIA TOOOP AMEKTPOYCTa-
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HOBOYHBIX H3[CIUN M MOAKIOYAE-
MBIX K HUM OBITOBBIX 3/MEKTPUIECKIX
IpUOOPOB [0 HOMUHAJILHOMY 3HAYe-
HMIO TOKA (JOIYCTMMOI HATPY3KE) U
MECTY YCTAHOBKH ABJACTCA ITIABHBIM
YCIOBUEM MX OE30MACHON 3KCILIY-
aranuy. Hampumep, amd po3eTky,
TPEHA3HAYCHHON HA TOK B 6 A,
NPEAEAbHO JIOIYCTUMAs HAIPY3Ka
cocrasuT 1,3 KBT, 11 po3eTku Ha
TOK B 10 A — 2,2 xBr1, ama poserku
Ha TOK B 16 A — 3,5 kBr. Vkasan-
HBIC 3HAYCHUA CIIPABE/IMBBI JIALIb

o cnocoby MoHmMANCA NeKMPOYCIMAHOB0UHbIC U30eNUL MO2YM Obimb
BHYMPEHHUMU U BHEUHUMIL. B Kaxcoom usdemu npeoycmampusaem-
€A 00UM UM HeCKONbKO 8apuanmos xpennenus. Cnocoobl kpenienus
3ABUCAIN OM HAZHAMEHUA CAMO20 YCMPOLICMed, Mecmd e2o YCMAaHoBKY,
KOHCIPYKYuLL K0pRycd, YCI08uUll KCHAYamayuit u m. o.

TIPU YCJIOBUM COOTBETCTBUS CEUCHHIT
HOABOAAMUX TIPOBOAOB. OGBIYHBIE
OBITOBBIC PO3ETKI MMEIOT HOMUHATTH-
Hoe 3HAYeHre ToKa 10 A mwm 16 A,
a Beimovatenu — 10 A

Jlnsg BpIGOpa M IIpUOOpETEHHUA
JMEKTPOYCTAHOBOYHBIX  YCTPOICTB
HEOOXO/IUMO M3Y4WTb MX OCHOBHbIE
THUITBI, TIPUHITAIBL ¥ JIOTTYCTHMBIE pe-
JKUMBI PABOTHI, 4 TAKKE OMPEICTUTh
CTETEHb HAJIEKHOCTH BBIOUPAEMBIX
KOHCTpyKUmiL. Kpome TOro, BBIGOD
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YCTPOVCTB JIOJDKEH YYUTBIBATD YCIIO-
BUA UX 3KCIUTyaTanmy. Hanpumep, i
NIOMEIICHUI C IOBBIECHHON BJIAXK-
HOCTBIO (BAHHAA KOMHATA) HUCIOJb3Y-
I0TCSL ANEKTPOYCTAHOBOYUHbIC U3IEIIHA
BO BJIATO3ALMINCHHOM HCIIOMHECHUML.

Hexoropeie usgenud, npejHasHa-
YEHHBIC JUI1 HAPYKHOM YCTAHOBKHM B
cay Wi Ha (acane AoMa, TIpefa-
Tra0TCA B UCTIOJMHEHUH C HEBO3MOXK-
HOCTBIO UX PA300PKU NP MOMOILIN
OOBIYHOTO MHCTPYMEHTA.



Brympennue ycmpolicmea Ucnons3yomca 0 CKpuimoil
nposooku. OniL He UMEIOm C80e20 3aujumHozo Kopnycad,
a ux OmKpoimble MoKoseoyujUue ANeMeHmbl PAcnond-
2010MCA 8 Y2NYONeHUAX CmeH 8HYMPU MOHMANCHLIX

K0po6OK. K MOHMANCHOIL KOPOOKe OHU MO2YM Kpenuno-
€A uepe3 pasosudIcHbie JANKU-PACROPKIL U 1YMeM '
purcayuy camopesamu (6mopoti cnocod HaoexucHee).
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Brewrue ycmpoticmea umerom 3auummnbslii Kopnyc,
KOMOPoLli Kpenumeca Ha Kaxoii-mubo nogepxHocmuy
camopesam. umL eunmamy ¢ eaiikamu. Taxoti eapu-
anm we mpedyem 0co0blx 10020MOBUMENLHbIX PAOOM.
(yempoticmsa yanyonenwuit u wmpob). B amom cyuae
1POBOOKA MOKCeNn MOHMUPOBATNLCA N0BEPX CHIECHYI, 6
KAOeNbHbIX KOPOOAX UM CKPBIMHO.

Cospementvie KpynHvie npousoouments, Kax npasuuo, npeorazaom Wupokuil accopmumenn aneKmpoycmaro-
BOUHBIX U30CTULE, KOMOPbLIE MO2YM OMIAUHANLCSL N0 OUSALIHY, UCIONB3YeMbIM MAMEPUATAM, a4 MAKICe KOHCMPYK-

MUBHBIM OCOOCHHOCHIAM.
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Buioupas ceputo aneKxmpoycmaro8ouHbix YCmpoLicmes, ciedyem 8 nepeyio
ouepedt PyKosoOCmEoBamyCs KPUmMepusmi 6e30nacHoCu, HAdeICHOCHIY,
PYHRUUOHANBHOCIMY, ACIEMUMHOCIY. He0OX0OUMO 3amemums, wmo cmo- -
UMOCHI (PYHKYUOHANHO UOCHIMUYHBIX YCMPOLICME ) pasﬁbwc npoU3gooU-
meneii nopoti omaudaemcs Ha NOPAJIOK. |

B nacmoswee 6pems Ousaiin 3eKmpoyCmano6o4Hbix U0eUl OmaUMaemcs PAasHooopasuem — om KaaccusecKux
@popm 00 Mmooeneil, NPUOAOUUX UHIMEPLEPY HepmbL UHOUBUOYATBHOCIIU. L[8emOosas namumpa 3mux npuoéopos
CHOCOOHA YOOBRCMEOPUMb CAMbIL USbICKANNbILL BK)C.
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IIpu 6v160pe 2NeKMPOYCMAHOBOUHBIX U30CNULL 0Nk COOCIMBEHHO20 JCUNUUYA CNICOVeIn YHUMbIEAIb YO0OCmB0 U
Komgpopm. Tax, acecmixoe cpAbAMbIBANIUE MEXAHUIMA BLIKIOUAMEN U MY20e USGIEHEHUe BUNKIL U3 po3em-
KU MOZYM UCNOPMUMY 8neqamienue 0dice om Ka4ecmeenHo CMOMMUPOBAHHOL CUCMEeMbL 2NeKMPOCHADICCHUA.
Kpome neydobems, upesmepro myzas napa <«GUIKA—pPOoemKa» Moxcem npeocmasnime u onpeoeneHylo ondac-
HOCMb, MAK KAK NPU MHOOKDAMHOM BKIIOHCHUL/BLIIONeH UL BUNKY OCIAONACMCA Kpenaenue camoli po3emiu
8 YCmano804Hol Kopooxe. C Opyeoil CmopoHbl, eciu BUNKA 6XO0UM 6 PO3eMK) CB0000HO, MO MAKAs Napa He
cMOJICem. 00echedunt 2aparmMuUPOSAHHbILE ANCKMPUUECKULl KOHMAKM, Ym0 HeusoexrcHo npusedem K Hazpesy Kop-
nyca posemxy u Odice ONIAENCHUIO UL B0320DAHUIO.
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DIIEKTPOYCTAHOBOYHEIE H3-
Jeausd, Kak U BCA JIEKTPO-
MPOBOJAKA, PACCIUTHIBAIOTCA
HA JKCIUIyaTAlMI0 B T€YCHHUE
20—30 jger. OmHAKO M3-3a
HEHA/IC’KHOI'0 KPEIUICHUA,
TOBBIIIEHHBIX HATPY30K,
MPOU3BOJICTBEHHBIX Jedex-
TOB WIH HENPABHIBHOIO
TOAKIIOYEHUA HEKOTOPHIE H3
YCTPOHCTB BBIXOJAT U3 CIPOS
3HAYHMTENBHO paHblie. Yame
BCEro GOJBITUHCTBO HEHUC-
MPABHOCTEN BO3HHKAET B HUX
MO0 B HAYAIBHBIN TIEPHOJ
H3-32 MPOABIECHUA CKPBITHIX
MPOU3BOJICTBEHHBIX JIe(heKTOB,
aU00 TOCTIe MPOJOLKHTENh-
HO¥ paGoThI B pe3yJIbIATE
€CTECTBEHHOI'0 H3HOCA.

K anexmpoycmanosourvim ycmpoic-
meam, KaK npauno, OmHocam u
00bIHHbe YOMUHUMEN C BUNKOLL Ha
O0HOM KOHUE U OOKOM DO3emOoK —
Ha Opyeom. B 6nox posemox
UHO204 BCMPAUBAIOMC CUCEMbL
NOMEXON00AGNEHUS U YCMPOLICMea
3auumbL 0m CKAwK08 HANPANCeHUS
6 numarowei cemu. Ecmy yonumu-
men ¢ YCMpoLucmeom 3aiumHozo
omxmouenusa (¥30), komopowie
NPAKMUMECKLL MCHOBEHHO OMKIOUA-
10m HAZPY3KY 6 Cayude 603HUKHOGe-
HUA MARCTIMUX MOKO8 YMeHKU.

Kaxxgoe 3/IeKTpOyCTaHOBOYHOE H3fieaue (B 3aBHCHMOCTH OT
HA3HAYECHUA) HMMEET CBOI0 MAPKHPOBKY, B KOTOPOM YKa3aHBI
3HAYEHHA TOKA U HANPAAKEHHA, 2 TAKXKE KOJ, YKa3BIBAIOIIHI
HA CTEIIEHb 3aIIUTHI OT BHEIIHHX Bo3jgeHcrsuil. Koy cocrout
u3 Oyks IP (International Protection) W CIeIyIOIMHX 32 HHM
nByx uudp. Mepsas (or 0 70 6) yka3piBaer Ha CTeIEHb 3aIIH-
TBI YCTPOMCTBA OT IPOHUKHOBEHMA BHYTPb HET0 IOCTOPOHHHX
npeamMeToB U nsuid. Bropas (ot 0 70 8) — Ha CTOMKOCTB K
BO3EHCTBHIO BJAard. BOJBIIMHCTBO PO3ETOK M BBIKJIKOYATENEH,
MPETHA3HAYEHHBIX JUISI YCTAHOBKU B IOMEINEHHAX C OOBIYHBI-
MH YCIOBHAMH, HMEIOT CTeneHb 3amutel 1P20, ycrporicrsa mis
IIOMELIECHHUI ¢ MOBBIIIEHHOH BJIAKHOCTBIO (BAaHHAA KOMHA-
1a) — IPM4.
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Ha npaxmuxe 4acmo npuxooumcs 6cmpexamscs ¢ cumyayiell, K020a 8bl0PAHHAR Cepus ANeKmpoycmarHo804HbIX
u30enuti e obecneyena HeoOXOOUMbIM accopmumenmom. Bo usbexcanue 803HUKHOBEHUL NOOOOHbIX NPOOIeM He-

00X00UMO YOOCINOBEPUMBCA, UIMO NPendzaembiii PA0 u30emul eKmouaem 6 ceba 6ce HeoOX00UMble YCmpoLicmea
U aKceccyapol.
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Po3emxu

Poserka — 310 3neKTpOTEXHUYEC-
KOE YCTPOHCTBO, TPEAHA3HAYEHHOE
JUTSL TIOJIKIIOUEHNS K ANEKTPUYECKON
CETU PA3NNYHBIX TIPUOOPOB U arpe-
1aToB. OCHOBHO! XaPAKTEPUCTUKON
PO3ETKY ABNAETCA HOMUHATBHBIN TOK,
IpU KOTOPOM OHA JIOJKHA COXpa-
HATb PAGOTOCIOCOGHOCTD B TEUEHHE
BCETO CPOKA 3KCIUIyaTanuu. OObrd-
HBIE DO3ETKM DPACCUMTAHBI HA TOK
10, 16 A, T. €. TPEIHA3HAYCHBI ISt
006ecredeHns SHEPruedl npudopos
MOIIHOCTBIO HE Oonee 2—3 kBT
[IpeBbIIEHNE STUX 3HAYEHUI MOKET
IPUBECTH K TIEPETPY3KE KOHTAKTHON
HApHl («BUIKA—PO3ETKA») U aBAPUH-
HOI cuTyauud. Po3eTku OBIBAIOT C
343€MJIEHHEM WIN GE3 HETO.

3amKUTHOE 323€MIEHUE OOECTIEYH-
BAET 3AIIUTY 3NEKTPOYCTAHOBKU U
00OPYAOBaHUA, 4 TAKKE 3aLIUTY JIO-
JIell OT BO3JAEHUCTBUS TOKA. B KaxmioMm
JIOME €CTb JIOCTATOYHOE KOJIUYECT-
BO IIPUOOPOB, 333EMJICHHE KOTOPBIX
obs3arenbHo. Kak 1pasuio, 3to yc-
TPOWCTBA € OOJIBIION NOTPEOIIAEMOIT
MOIIHOCTBIO — 3JIEKTPOILINTHL, CTH-
paTbHBIC MAMWHBL U T. [

82



83



Posemxa 0ns BHYMPEHHE20 MOH-
magica He umeen c80ezo Kopnyca
U YCmanaesiusaemcs 6 MOHmMadlic-

HY10 KOPOOK).
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»
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e

P

Obbiunas posemxa umeem 06a Kowmaxma (pasa u
pabouuti Hom). Posemia ¢ 3asemnenuen umeem mpe-
MUt KOHMAKM, COCOUHEHHbILL C 3A3eMAAOUUM NPOBO-
dom. Yepe3 Hez0 6 3eMa10 OMBOOUMC CIMAMU4ecKoe
NEKMPULECINBO, a4 MaKice ONAcHbie HANPANCCHUS

U MOKY, B03HUKAIOWUE 68 NPUOOPax 6 pe3yrvmame
npo6os Ha Kopnyc. CReyuansho Oa 0emcKux Kom-
HAM PA3padomarsl. PO3emKU ¢ 3AUUMHLIMY KDbIUKA-
MU UL WMOPKAMU, OMKDOIBAIOUUMUCA MOTBKO 1PUL
YCMAHOBKe BUTIKU.

—
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Hadexcroe coedumerue KOHMAKXmMo8 PoemKit ¢ nposookoli 00ecneuusaemcs. GUHMOBLIMU 3ANCUMAMY, MPeOYIouL-
MU ONPEOeNeHH020 YCUNUA NPU 3AMAdxCKe.
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Hdpyﬂ(Hble posemKu 3ai/noueHsl 8 Kopnyc, KOmopblﬁ MOXCeM UMEMb PAS/IUMHOe UCNIONHEHLE. Taxue posemxu
MOHMUPYIOMCA N0BEPX ycmaﬁosowoﬁ NOBEPXHOCMIU U3 HE20PI01e20 Mamepuada.

HeﬂpeMé’HHbLM yarosuem 6@3616&10141111012 pd601’ﬂbl posemxu a819emcsa HAOCHCHOCIG KOHMAKMA UIMeNncelbH020
CoeOUHeHUA napsl «BUIKA—PO3emia», M. e. WmblPbKU BUIKU O0IICHbL 1TIOMHO COCOUHAMBCA € 2HE30AMU pozem-
KU. Hpu IMOM CHAYANA npoucxo@um CONPUKOCHOBCHUC 3A3CMAANULUX KOHMAKMOB, d 3amem — KOHMAKMO8,
ﬂpOGO@ﬂMW 9ﬂexmpu%ecxud MOK.
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Hpu cospemennomn pasHooOPasuy ANeKMpPUHecKux npubopos PaiuuHo20 HAHAUEHUA U DASIUMHOLL MOUHOCIIU
cneoyem NOMHUMb, 4mo OHY MOYM. KOMNACKMOBAINbC DA3HBIMU 1O KOHCMPYKUUU U GHEeWHEeM) 6UOY BUNKA-
MU U 1OIMOMY UM OONACHBL COOMBEMCMBOBAMD 1 PO3eMIKU (KAK 10 KOHCMPYKUUlY, MAaK 1 1o NeKmpuuecKum
XApaKmepucmuKam,).
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Pozemxu (8unKY) ¢ mMpems NAOCKUMI KOHMAKMAMY NPEOHASHAMEHb! ONLA NOOKNOHCHIUA MOUHO20 000DY008AHUS
(anexmpuneckux naum, 0yxo80x u m. 0). Tpemuii KoHmaxm (Jcenmo-3eneHviil nposod) obecneuusaem HadelcHoe
saugummoe 3asemaenue. Kpome mozo, 6uiku mozym OONOMHUMENbHO OCHAWAMBCS NAAEKUM NPEOOXPAHUIMENEM.
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Herxomopsle npoussooument. npeorazaiom Po3emii co 6CMPOCHH M Dee HANPANCeHs, Komopoe paspuieaem
NEKMPULECKYIO Uenb NPU USMEHEHUY HANDANCCHUS 6 Cemu HUNce UL Bbiuie 00nycmumsix npedenos. Ilocne
BOCCIMANOBNCHUA NAPAMEMPOB Dee BKTNOUACHICA ABMOMAMUYECKL.
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Cywjecmeyiom po3emxi, Heimpa-
JUVIOUUE 3AMOIKAHUE NPOBOOHUKA
Ha Kopnyc npubopa (Hanpumep,
CMUPansroil mawiurs,). OHu
OCHAWeHbL YCMPOLICMBOM 3auuUm-
noeo omxmouenusa (Y30), u npu
CONMPUKOCHOBEHUL MEAA He068eKa
C HAXOOAUUMC 1100 HATPANCCHUCH
KOpnycom posemxa asmomamuuec-
Kl OmIKmodaem npubop om cemu.

Ouenb YOOOHbBIM 00NONHEHUCM K 00bIMHOLL po3emice
ABNACMCA 6CMPOCHHLILL 8 ONOK BbIKTIOHAMENb, 110360~
JAIOUGUTE OMITIONUING PUOOD OM Cemu, He GbimacK-
645 GUTK).
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Henomv3yemsie 6 nacmosuee epems
BU0bL PO3MOK MO2YIN BbINYCKAMb-
CA 8 DAIMUUHLIX UCTIONHEHUAX,
OMMUHAIOUUXCA CIMENEeHbIO NbLIe-
U BRAO3AUUICHHOCTILL IMUX
usoenuti. na pazmewerus enympu
3AKPLINO20 NOMEIUEHUS, HANPU-
MepP, UCNONB3YIOMCA US0CMUSL CO
cmenenvo 3auuugernocmuy IP20),
OnA myanema U BamHoll KOMHA-
mo. — IP44.

Ynuunoie posemxu useomagi-
BAIOMCA CO CMENEeHbIO 12034~
wgerrocmu IP6S u evuue u

C SAUUMMHBIMU KPLIUUKAMU O
oesonacrocmuy. OHu umerom maxk-
e U NOBLIUCHHYIO MEXAHUHECKYIO
nPOUHOCHIb.



Hexomopuie modenu po3emox OCHAUueHb <kama-
MMOL, KOMOPAs chadamuvieaem npu HAXamuL
CeUUANbHOLL KHONOUKI U 6blmAnkuaem 6unx). Taxas
KOHCMPYKUUS 1Pe00XPAHACI 3NeMeHMbl KPenieHus
posemiu om paspyuienus u no3onAem CoxXpaHumo
HAOCICHOCb ANEKMPUHECKO20 KOHMAKIMA.

B oonom 6noxe ¢ 006iMHOLL PO3CMKOLE MOZYM. YCMAHABIUBAMBCA U CNEUUANLHbIC DA3BeMbL 01 NOOKIIOUEHUA K
MenePOHHbIM U KOMNBIOMEPHBIM CeMAM U CeMAM KaDenbH020 MeesU0eHuS.
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Buiknrouamenu
BBIKMIOUATEND — 3TO 3NEKTPO-

TEXHUYECKOE YCTPOMUCTBO, IO3BO-

JIHIONIEE YIPABIATH PEKUMOM OC-

./l\ SR
'O:. e
=
N o
N v)

Bonvumrcmeo suicmovameneti

paccuumano Ha MAaKCUMAaIbHoL
mox, He npessiarowull 10 A, HO
HEKOmOopble U3 HUX Mo2ym Ycma-
HARTUBAMBCA 8 UeNax C MOKOM
00 16 A.

Ipuobpemamy sviOUAMENY
cnedyem 6 CneyuanuUpOBAHHbIX
MAAZURAX, KOMOPbe MOZYm. 0amb
eapanmuio kawecmea. 30eco jice
MONCHO NOAYHUND U HEOOXOOUMYIO
KOHCYALMAUUIO O MEXHUHECKUX
0COOCHHOCMAX U XAPAKMEPUCIIL-
Kax mou ua unoi mooeau. Oco-
0oe sHuManue credyem oopamums
HA MAPKUPOBKY u30enus, 20e
0020ICHBL ObIMb YKA3AHLE HANDANCe-
Hue U Mox.

BCHICHUA B ITIOMCIICHUAX. HCCMOTp}I
HA TAKyI0 IPOCTYIO (PYHKLMIO, AC-
COPTUMEHT 3TUX NPUOOPOB OTIH-
94€TCA GOJBIKUM PA3HOOOPAZHEM

U 10 JIU3ANHEPCKOMY PEIICHUIO, U
0 CIOCOOY YCTAHOBKM, U 1O JO-
MONTHUTENBHBIM  (DYHKIIHOHATBHBIM
BO3MOKHOCTAM.

-
&

S

&

IIo cnocody YcmanoBKiL GbIKIOUAMEN MOZYIM Obimb NPEOHAIHAYEHbL
0Nl OMKPBIMO2O UL CKPBIMO20 MOHMAdNCA. OHY GbIBAIOM NOBOPOMHbIE,

KHONOYHblE ULU KAABUULIHbLE.
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Buympennue uiknouament, max
ae KAK U PO3CMKU, YCMAHABIUBA-
10MCA 8 MOHMANCHBIX KOPOOKAX U
3AKPENAAOMCL PACNOPHBIMU JAN-
Kamu umy camopesami. Coeoure-
HUe ¢ NPosooKOL OCYueCmBaLemcs
BUHIMOBLIMIL 3AACUMAMU.

Obimb 00HO-, 08YX- UL MPEXKAASUUIHOLMU.
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Mmnozue mooenu evirouameneti CHAOICeHbL N00C6em-
KOl 0118 OnpeoeneHus ux MecmoHaxoNCoeHus 6 mem-

HOM nomeuweHulu, a maxice s um)umuua Dpexcuma
«BKIIOYEHO—BbIKIIOHEHO».
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B nacmosuwee BDEMA WUDOKO UCNONL3YIOMCA ﬂpOXOaHble U Kpecmosbie BblIIHOUAMEI. Buewne onu He omau-
4AOMe 0Mm 00bIMHBIX, HO BKIIOUEHHbIE 8 uens oceeujerus onpeaeﬂeHvaz 06p6l30M amu npu6opbz 103601410M

0p2aHU308aMs Ynpasnerue 0céeleHuen U3 08yxX Ul HeCKONbKux movex. Taxue cxembl UCNOLIYIOMCA 8 OCBelye-
HUU OUHHO20 KOPUOOPA UL JeCTHULbL.
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Mnozogynxkuu-
OHANlbHBbLE
ycmpoiucmea

COBPEMEHHBIE JIOCTILKEHUSA MUK-
PO3NEKTPOHUKH  TIO3BOMUIM  CYLIEC-
TBEHHO PACIIUPUTh ACCOPTHUMEHT
JJEKTPOYCTAHOBOYHBIX  YCTPOMCTS,
TNPUJaB UM JIONOJIHUTENbHBIE (DyH-
Kiud. Tak, MMEIOTCA BBIKIIOYATENH
C CEHCOPHBIM YIPABJICHUEM — JUIA
UX BKJIIOUEHHUA JOCTATOYHO JIETKO-
IO INPUKOCHOBEHUA. CyHECTBYIOT
TNIPUOOPBIL, TO3BOJAIONINE YIIPAB/IATD
UCIIONTHUTEIBHBIMU  YCTPOUCTBAMU
TIPAKTUYECKN O€3 Y4aCTUA UENOBEKA.
JlONONHUTENBHBIE YI00CTBA TIOMB30-
BATEMIO TIPEAOCTABIAIOT IMEKTPOYC-
TAHOBOUHBIE YCTPOHCTBA C JJUCTaH-
IIUOHHBIM YIPABJICHUEM.




Jlamuurc 08UNICCHU MONCEM ABMOMAMUHECKY BKIOUANb oceeujernue

npu 8x00e uenosexa 8 nomeujeriue.

Pezynamop mowgpocmu (Oummep)

103601Aent 6KI04ams 0cee-

mumenstbiti npudOp U NAABHO
Dezyauposams yposers ocselje-
HUA, WMo CHU3UM nompeoseHue
SNeKMPOIHepeUL U YBeNUHUM
cporc cyncool namn. E2o 66160p
OCYUIECMEAALCICA 110 CYMMAPHOL
MOUHOCHIU BCEX JIAMNOHEK 6 Uenil.
Cyujecmeyiom i CeHcopHble OUM-
Mepul — 8 HUX APKOCMbL c8ema
Dezynupyemca eeKum npurocHose-

HUem € npudopy.
li:‘@;; '.

B sasucumocmi om yposus
oceeueHHocmy. (ApKocmi) Okpy-
KHCAIOUR20 NPOCIPAHCINGA OAMMUK
oceeuenHocmiL. obecnexusaen
ABMOMAMUHECKOe BKTIOUEHUE U 6bl-
KTIOUCHUE 6CeX MUNOB COCMUTbHIL-

%06. On 1036075€M CHUSUMb NOM-
pebnenue anexmpuneckoli nepeu,
maK Kax cpabamoieaem moasko 8
mo epema u 8 mex 30HAX, K020d
oceeuerie HeoOX00UMO (BX0OHAS
08eps, 8epanoa, 2apaxc i m. 0.).
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MO TU WE TH FR SA SU

coUNT DOWN [EXTRREN MANUAL

Xy

DAY HOURS

®
RESET

MIN.

Yempoticmeo co 6cmpoerHbin MAtMEPOM BbIKTIOHCHUS
ABMOMAMUHECKI NpeKpawuaenm nooayy anexmpuqec-
mea uepe3 onpedenenHoe epems, 4mo no3eoagem He
0eCnoKoUmsCa 10 10800Y BKAIOUEHHBIX U 3A0bIMbIX
ANeKMPOnpubOpos.

Buiknmovamens ¢ OUCAHUUOHHOIM TYI6MOM YNPAas-
JCHUSL — 3MO OOCMAMOYHO COJCHOE YCIMPOLICMEO,
KOMOPbIM YRPABTACT HACMOAWULL MUKDOTIPOUECCOD.
TIpu nomowsy nyAsMa MONCHO He ONLKO BKIOHUANY
UMY BBUCTIOHAMN CECMUNLHUK, HO U De2YIUDOBANTS
aprocms céema u 0dxce 3anpozPaMmMuposams onpede-
JICHHOC 6DeMA BKIIOUCHUS (BLIIIOUEHIUS).
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3AIIUTHBIC
YCTPOUCTBA

Pocr ypoBHS JKU3HU U YBETHYCHHE
SHEPIONOTPEONEHNs IIPUBEIH K YKEC-
TOYEHUIO TPEOOBAHUI K 3MEKTPOOE-
30IIACHOCTH HAIIETO KBS

B a1eKTpUYECKON CETH MOIYT
BO3HUKATb 3HAYMUTENIBHBIC TOKH, BbI-
3BAHHBIC NEPETPY3KON WM KOPOTKUM
3AMBIKAHMEM, TOIZA IPOUCXOAUT CO-
HPUKOCHOBEHUE TOKOBEIYIIMX YaCTEH
C TOKONIPOBOJAIIMMU 3JIEMEHTAMH,
YACTO CNYYAIOTCA ITIEPENAibl CeTe-
BOIO HANpPsLKEHMS. TAK, MHOIZIA €ro
3HAYEHUA MOIYT ObITb HIKE JOIyC-
THMOTO YPOBHA, 4 HHOIZA JOCTHIAIOT
cepie 400 B. 3HauuMTENbHBIC CKAUKK
HANPSKEHUA MOTYT BO3HMKATD H3-34
BKIIOYCHNA MOIIHBIX HATPY30K, MCK-
Iy(ha3HOTO 3AMBIKAHUA WM OOPbIBA
HYJICBOIO IIPOBOAA B CETH. A paspan
MOJIHUM CIIOCOOEH BBI3BATDH IIOABIIE-
HYE B BO3/yIIHON JIMHUU 3JIEKTPO-
HEPEAY UMITYIbCOB HANPAKEHUA OT
COTEH JI0 HECKOJBKHX TBICAY BOJBT U
JJINTENILHOCTBIO OT €AUHHMLL O TBICAY
MHMKPOCEKyH/. Hambomnee OmacHbIMU
ABJIAIOTCA  TIEPCHANPSLKCHUA  (OTKIO-
HEHUA B OOMBINYIO CTOPOHY), TAK KaK
MMEHHO OHHM IPHUBOIAT K IOJOMKE
JIOPOTOCTOAIIEN  OBITOBON TEXHUKU
U CO3/IAHMIO PA3TUYHBIX ABAPUITHBIX
CUTYALIWIL

JIA 3amuThl BHYTPEHHENA CETH U
JOMAIIHEN MEKTPOTCXHUKH OT «ILIO-
XOr'0» 3MEKTPUYECTBA IPUMEHAIOTCA
CHCLMAIBHBIC 3AMUTHBIC YCTPOHCTBA,
PA3PBIBAIOIKE 3ICKTPUYECKYIO LETIb
IPY aBAPUIHBIX cUTyanusax. K aucny
TAKUX YCTPOUCTB OTHOCSTCS TIPOOKH,
ABTOMATUYECKUE BBIKIIOYATENH, YC-
TPOVICTBA 3AMMTHOIO OTKIIOUECHUA
(¥Y30), yCTpOHCTBA 3AMUTBL OT IE-
penanpspkenus (Y3UII), pene nanps-
xenua (PH) m 1. g Bce onm (32
PEOKUM HUCKIIOYEHUEM) MOHTHPYIOT-
¢ B PACHPECIUTENbHBIX MUTAX HA
BBOJE B IOM U NO3BOJAIOT HALEKHO

3AIUTUTD TOMATIHHE TEKTPUYECKIIE
CeTU ¥ TPUOOPHI OT ABAPHUIL, 4 YEIO-
BEKA OT MOPAKEHUS MEKTPUICCKIM
TOKOM.

.--.‘ .n.-—
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K umcny Hamnboee pacnpoCTPAHEHHBIX ABAPHUIHBIX CHTYAIIMI
OTHOCATCA CJIEAYIONIME:

— KOpPOTKO€ 3aMBIKAHHE, BO3HUKAIONEE NPH COeTUHEHUHU (ha3-
HOTO M HyJIeBOro (Wix (pasHbpIX) MPOBOJHUKOB H IPHBOJSIIEE
K UX CTPEMHTEIbHOMY HATPEBAHHIO H BO3HHUKHOBCHHIO IIOXKA-
POOIIACHOH CUTYALMY;

— Meperpy3ka, BOZHUKAKIAA NPH MOJKIIOYEHHH K CETH MOII-
HBIX NPHGOPOB, BHI3BIBAIONIMX IIPEBBIIICHHE CHJIBI TOKA CBEPX
HOPMBI, JOIYCTHMOH /I JAHHOM IIPOBOAKH, YTO TAKMKE IPHBO-
JIUT K ee Pa3pylIeHHIO, HO 32 0oJiee MPOJOLKHTETBHOE BPEMI;
— YT€YKH TOKA HAa YYACTKE IIEIIH, BBI3BAHHBIC COIIPHKOCHOBE-
HHEM TOKOBEAYIEIO IPOBOJA C KOPIYCOM HJIH IOBPEKICHHEM
H30/LAIHH;

— Iepenagspl HANPAKEHUA (KaK B CTOPOHY YBEIUYEHHA, TAK U
B CTOPOHY YMEHBUICHUSA), IIPUBOJAIIHE K HAPYUMICHHIO HOP-
MaJIBHOH Pa0OTHI TEKTPONPHOOPOB U COKPANIECHHIO CPOKOB HX
CIIYKObl WJIM BBIXOTY H3 CTPOS;

— KPAaTKOBPEMEHHbIC MMITYJIbCHbIC HAIPAKCHUSA, JOCTHIAIOIIHE
HHOITIA HECKOJIBKHMX COTEH M JaK€ THICAY BOJBI, BOZHHKAIOIIHE,
KaK IPaBUWIO, U3-32 aABAPUI BO BHEIIHEH CETH WIM I'PO30BBIX
pa3pAnoB.
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Ilnasxue
npeooxpanu-
menu

CaMbIM IIPOCTBIM  YCTPOYICTBOM
3AMUTEL OT KOPOTKOIO 3aMBIKAHUA
WA TIEPETPY3KK SBIACTCA TUIABKHI
IPESOXPAHUTEND, YCTAHOBICHHBIA B
HECTOPAEMBIN  KOPIYC, HA3BIBAEMBIIT
JIMEKTPUYECKON TIPOOKOM. Ilpu yBe-
JIMYCHUN 3HAYCHUA NEKTPHYECKOTO
TOKAd B LIENM BBHINE HOMHHAIBLHOIO
TOHKAA IPOBOJIOKA MPESOXPAHUTEIA
PACIUIABIACTCA M PA3DPBIBACT MEKT-
PUYECKYIO LCIIb, 3AMUILAS IIPOBOAKY
OT TIEPErpeBa ¥ BOTOPAHUAL

B sasucumocmu om HASHAHCHUR 6 NPOOKY MOYM YCMAHAGIUBAMBCA
nAasKUe NPeOOXPAHUMENY C DAIMUHHBIMU SHAYCHUAMU HOMUHATBHO20
moka. B 06imosoil cemu K6apmupsL UL KOMmeowa oMY, Kax npasuo,
umerom eeaunury om 10 0o 32 A

Hedocmanmicon naekozo npedoxpanumens AGIACMC OMHOCUIMENLHO OObi0e
BDeMA CPABAMbIBAUA HA KOPOMKoe ambikarie. Jlaneko He 6cez0a 3auuuia-
em npodka 1 om NopadceHus Henosexa anexmpuseckum moxom. Kpome moeo,
nocie CPAbAMbIBANUS NIABKULL ANeMeHIm NPOOKL mpPeOyem 3aMeHbl.
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Aemomamu-
yecxue nPpooxu

[Ipo6ka asromatnueckas (IIAP)
NPEIHA3HAYEHA JUIA 3AIUTHL 3/IEK-
TPHYECKUX CETEN OT IEPETPY30K U
KOPOTKHX 3aMblKanuil. IIo crocody
YCTAHOBKU OHA WJIEHTUYHA OOBIYHOI
NpOOKE U € HEIO B3aUMO3AMEHAEMA.
OJIHaKO TIPOOKA-ABTOMAT ABJAETCH
MHOI'OPA30BBIM YCTPOVCTBOM U OC-
HAIICHA TEIUIOBBIM PACLENUTENEM C
OMMETAINIECKOH TUTACTUHKOI.
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KHonka BKNO4YeHuUs

KHOMKa oTKtoYEeHUS

3aulenka
CepaeyHuk
] [ ] |
Pbiyar
O6MOoTKa anekTpomMarHmTa o | e

Mbkas cBaA3b
LUTndT 3aenkn

BumeTtannuyeckas nnactuHa SR KOHTaKTHBI MOGTUK

HenoaBuXHbI KOHTaKT HenoaBuXXHbIA KOHTaKT

Pe3bboBas runb3a
KOHTaKTHbIM BbIBOA,
TonkaTtenb

MpyxunHa

KHoMNka oTKNtoYeHns

KHonka BKIO4YeHUs

OCHOBHBIM PABOUUM. INEMEHIMOM. ABMOMAMUECKOT NPOOKY AGTACINCSE OUMEIMANIUMECKAR NAACIIUNA, COCIMOAUAS
U3 08YX CNI0C8 PA3HBIX MEMANNIO08, UMEIOUUX DAINUHbIL KOIPPUUUEHIN JUHELH020 Dacuupenus npu Hazpege.
Ipu nazpege nod Oeticmeuem nNPoXoOAU4e20 4epe3 NAACUKY OONbUL020 MOKA OHA BbI2UOACMCS U NPUBOOUM

8 deticmeiie Mexanusm pacyennienus. Jaxce npu Kopomiom 3aMblkaniii. 00biMHO HA MO YXOOUM HECKONBKO
CeKyHO, N03MOMY NOOOOHYIL MEXAHUIM He 0ueHb IPPexmuser npu JHAMUMENLHOM NPESbIUEHUY HOMUHANBLHOZ0
MoKa.
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Buixknrouamenu
asmomamu-
yecxue

ABTOMATHYECKUE BBIKIIOYATENN B
HACTOSLIIEE BPEMA PUMEHAIOTCS BE3-
Ji€, T/IE UCTIOMb3YETCs AMEKTPUYECTBO,
1 IPEHA3HAYCHBI JJIA Pa3PhIBa LICIIH,
€CTM CHJIA TOKA B HEW TPEBBICIIA J10-
HyCTUMYIO BETMUMHY. Takium 06pasoM,
OHM 3AUMIIAIOT 3EKTPOIPOBOAKY OT
TIEPETPEBA, @ TOMEMEHUA OT BO3HUK-
HOBEHMI TI0APOB IIPU KOPOTKUX 33-
MBIKAHVAX U NIEPEIPY3KAX.

KaXap1il aBTOMATUYIECKUH BBIKITIO-
YaTCeIb UMCCT ONIPCACICHHBIC TCXHU-
YECKUE XAPAKTEPUCTUKYU: BETUYMHA
HOMHMHAIBHOTO TOK4, K/IACC aBTOMATA,
€ro OTKIOYAIOMAA CIOCOOHOCTh U
TOKOOI'paHUYEHUE. [laHHBIE Xapak-
TEPUCTHKU HCIIOB3YIOTCA U1 T10]1-
f0pa aBTOMATOB NPUMEHUTENBHO K
HA3HAYEHUIO 3EKTPUYECKON CETH U
VCTIOBUAM €€ 3KCILIYaTALH,

HOMMHAIBHBIA TOK [ — 3TO MaK-
CHMAJIbHAS BEJIMYMHA TOKA, KOTOPYIO
ABTOMATUYECKUH BBIKIIOYATENb MO-
JKET ITIPOBOAUTL OECKOHEYHO [O/rO
6e3 norepu paboTOCIOCOOHOCTH U
6e3 NPEBBIICHNA  YCTAHOBJICHHBIX
MAaKCUMAJIbHBIX TEMIIEPATYP TOKOBE-
AYIMX 4acTeil.

[IpeBbimeHre HOMAHATBHOTO TOKA
Ha OINPE/CICHHYIO BETUYUHY IPHBO-
JUT K PA3MBIKAHUIO KOHTAKTOB aBTO-
MaTHYECKOIO BBIK/IIOUATENS, BCIE/C-
TBHUE YErO OOECTOUMBAETCH YYACTOK
nenu. COIIACHO CTAHAPTaM, OTKIIO-
YEHUE ABTOMATUYECKOIO BBIKIIOYATEL
JIOJDKHO TIPOMCXOIUTD TIPU CUJIE TOKA
B 145% or HOMMHAIBLHOTO. OfHAKO
Pa3pbIB KOHTAKTOB aBTOMATa IIPOMC-
XO/IUT HE CPasy MOC/E IIPEBBIICHYA
YK43aHHOIO HOMUHAJIBHOTO 3HAYEHUA
TOKa. CKOPOCTb CPA0ATBIBAHUA 3aBU-
CUT OT TOTrO, KaK OBICTPO HAPACTaeT
TOK. ECIM OH PE3KO BO3pACTaeT [0
BCJIMYKHBL, B HECKOJIBKO a3 MPEBOC-
XOJAIEH HOMUHAJIBHOE 3HAYEHUE,
TO 3AlUTd PEATUPYET IPAKTUYECKU
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MIHOBEHHO. A BOT IIPU IOJYTO-
POKPATHOM IIPEBBINIEHAN HOMHHAIA
CpabaTbIBAHUE MOXKET HPOU30UTH U
gepes 4ac. OT0 JOMYCKAETC C YYETOM
34aCa  TIPOYHOCTU  AIEKTPOIPOBOL-
k. Ilepsad cUTyalyd, KAK IPABUIO,
CBSI3aHA C KOHKPETHBIM MPOOOEM
M30JALMA ¥ KOPOTKAM 3aMBIKAHHEM.

Bropad BO3HMKAET NP NOAKIIOYECHUH
CTMIIKOM MOLIHBIX NOTPEOUTENEN U
THEPErpy3Ke CETHU.

Kimacc aBTOMATHYECKOTO BBIKIIO-
varend (B, C u D) — BpeMa-TOKOBAA
XAPaKTEPUCTUKY, YCTAHABIUBAEMAL
B 33BMCUMOCTH OT YyBCTBUTEIBHOC-
TH K CBEPXTOKAM. B yCTpOMCTBAX
KJIacCa B 371€KTPOMATHUTHBIN PaC-
LENUTENb MTHOBEHHO CPabaThIBACT
B JIMANa30HEe OT 3 70 5 1, Kmacca
C — B gmamagone ot 5 o 10 [,
Kmacca D — B amamaszone or 10
mo 50 I. Takum 06pasoMm, aBTO-
MaT Ha 25 A kmacca B cpaboraer
npu JOCTHKCHUU BCIUYMHBI TOKA
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KOPOTKOTO 3aMbIKaHUA 75—125 A,
a wiacca C — mpu 125—250 A
[l 3amuThl OBITOBOM 3JIEKTPO-
HPOBOJKY IPUMEHAIOT B OCHOBHOM
apToMathl Kmacca B m C. Aroma-
Th K1acca D, cpabaTeiBaomue npu
Tokax or 10 g0 20 HOMMHAJIOB,
IPUMEHATh JI 3AIUTBl JJNEKT-
POIPOBOJKH SKUJIBIX IOMEIICHUN
KpaiiHe HEXeTATEIbHO.
OTKIOYAIONAs CTIOCOGHOCTD ABTO-
MATHUYECKOTO BBIKTIOYATEI OIpPE/E-
€T MAKCUMAJIBHBIIA TOK, IIPH KOTOPOM
npubop eme CrocodeH Pa3OMKHYTh
KOHTAKTBI €3 NOTEpH paboTOCIIOCO0-
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HOCTH (6€3 UX CILIABJIEHUS). Y PA3HBIX
Mofener OHA KONeOeTcst B Peenax
3000—10 000 A. Ilo eBponencKuM
CTAH/IAPTAM ABTOMATBI U1 OBITOBBIX
CeTey JIOJLKHBI OBbITh PACCYMTAHBI HA
Tok He Mmeree 6000 A OpHako Ha

HPAKTUKE TOK KOPOTKOTO 3AMBIKAHIIA
penxo mpesbimaer 1000 A, moatomy
BIIOJIHE JIOCTATOYHO IPUOOpa C Xa-
paxrepuctukort B 4000 A, xoTd Ha
BBOJIE PEKOMEH/IYETCA YCTAHAB/IMBATD
4BTOMAT C OTKIIOYAIOMIEH CIIOCOOHOC-
Thi0 He Meree 6000 A.

TokoorpaHuYeHne — 3TO XapaKTe-
PHUCTHKA, YKa3bIBAIOMAA HA CKOPOCTD
Cpa6aTbIBaHI/IH ABTOMATHUYECKOI'O BBI-
KIIOYATENA /IO TIOJHOTO OTK/IIOUEHHS
3AMMIAEMON LIEIU PAHBIIE, YEM TOK
KOPOTKOI'O 3aMBIKAHMS JIOCTUTHET
CBOEr0 MAKCUMAIBHOTO 3HAYEHHUAL
Kimacc ToxoorpaHudenus onpegess-
€TCA BPEMEHEM C MOMEHTA HAuasd
Pa3MBIKAHHUS KOHTAKTOB BBIKIIIOYATE-
J IO MOMEHTA IIOJNHOIO TalleHUs
JNEKTPUICCKON Ayru. CymecTByer
TPHU KIACCA TOKOOTPAHUYEHHUA. Bpems
TAMCHYUA IyTH ABTOMATA 3-TO KIACCa
TOKOOIPAHUYEHHS (CAMOTO BBICOKO-
r0) cocTamier 2,5—6 Mc, 2-TO KTac-
ca — 6—10 mc, 1-To Kmacca — 6osee
10 mc. D12 XapAKTEPUCTUKA HUMEET
OOMBIIOE TIPAKTUYECKOE 3HAUCHMUE,
TAK KaK IPU OBICTPOM OTKIIOUEHUN
VBEIMUMUBAETCA CPOK 3KCILIYaTAIlUN
HPOBOJIKH, MOCKOJBKY €€ H30JALMA
MCHBIIC TOJBEPIACTCA IOBBIMICHHO-
My HAIPEBY U 3JNEKTPOJUHAMHYEC-
KUM HArpy3KaM, BOHUKAIOIUM IIpHU
KOPOTKHX 3aMbIKaHUAX. COOTBETC-
TBEHHO CHIKAETCS U PUCK BO3HHK-
HOBCHHUA TTOKAPOOITACHBIX cmyaunﬁ.
Kimacc TOKOOrpaHnyeHus yKa3biBACT-
€, KaK TPABIJIO, B UEPHOM KBAJpaTe
I0J] 3HAUEHNEM OTKJIIOYAIOLIEN CIIO-
COOHOCTU WM HA DOKOBOK CTOPOHE
KODITyCd. B MApKUPOBKE 4BTOMATOB
1-ro Kmacca 3Ta XapaKTepPUCTUKA
OTCYICTBYET, HA UYTO CIEAyeT 0Opa-
TUTb BHHUMAHHE IIPH BBIOOpE YCT-
POTICTBA.

ITyCKOBOH TOK — 3TO TOK, KOTOPBINI KPATKOBPEMEHHO BO3HH-
KaeT B I[eNH IPH BKIIOYEHHUU IEKTPOIpHOopa. OH MOXKET BO
MHOIO pPa3 IMPEBOCXOTUTh HOMHHAIBHBIA TOK mpubopa. Hampu-
Mep, IPU BKIIOYEHUH JAMIIOYKH B 60 BT co3maercs myckoBoit
TOK B 10—12 pa3 Goibuie padodero. IT0 3HAYUT, YTO B Tede-
HHE HECKOJBKHX CEKYH] B I[EIIM JTAMIIOYKH OYJeT IPOXOTUTH
TOK He 0,27 A, a 2,7-3,3 A.

N
L
I

—

106



Knemmbl

KaHan oTBoAa packaneHHbIx BuHT Tennoson
ra3oB C BbIMYCKHbIM OTB. YCTaHOBKM
(perynupyetcs

E

npounasoautenem!)

BumeTtannnyeckaa
nnactuHa (TennoBon
pacuenuTtenbs)

"

PykosTka g
OneKTpoMarHuT-

- HbI pacLuennTenb
- X (KkaTyLuka)

-y [yroracutenbHas
- o Kamepa

MexaHn3m B3BoOaA

CunoBble KOHTaKTbI

Haknapgka ns ra3oreHepupyoLen
naacTtMacchbl

CospemeHHble asMOMAMUMECKUE BLIKTIHOUAMEN OCHAWEHbL U TENN08bIM, U ANCKMPOMAZHUMHbIM DAcyenume-
JAMU. DMO NO360NAeM. 2aPAHMUPOBAHHO 3AUUMUMb ANEKMPUMECKYIO Uenb NPu JH000L A8apUuiinoll cumyayuu.

B cnyuae sospacmanus moxa 00 mpex HOMUHAL08 CPADAMbIBAem Menosas sauuma. B cury céoeti Hexomopoti
UHEDUUOHHOCIUL OHA He pedzupyem Ha KPAmKOSPeMeHHble CKaKU MOKd, ¥mo N0360A4em U30eNcams JONCHbIX
CPAdAMBIBARULL U3-30 BO3HUKHOBEHUA TYCKOBbIX MOKOE. DNCKMPOMALHUMHbILL pacyenumens 001a0aem MeHO8eH-
Hown Oeticmeuem. O npedcmasniem Co00U KAmyuxy ¢ nooBUNCHbIM CepOCHHUKOM. Buicmpopacmyuyuti mox co-
30dem CUnbHOe MAzHUMHoe NoJe, 8MAUEaIoee cepoeHHuK, wmo obecnewusaem paspuie yenu. IIpu ceepxmoxax
(Kopomxoe 3amvlkanue) KoHmMaxm paspuléaemecs nowmy MeHo8eHHo. IIpu amom anexmpudeckas 0yed, 603HUKAIO-
Was Mexncoy KOHMaxmamy npu PAacyeniequu, 2acumecs 6 CneyuansHoll xamepe.

Taxum 00pazom, meniosoil pacuyenumens auuaen cems om nPOOOICUIMENBHO20, HO OMHOCUMENLHO HEOOb-
1020 MpesvuuenUs 00nYCMUMO20 MoKd, a ANeKMPOMAZHUMHbLL PACUCIUMENs — Om MOKO8 KOPOMKO20 3aMblKa-
HUA, XAPAKMEPUIYeMbIX OONBUIOLL CKOPOCBIO HAPACMAHUA U O4eHb OONLUUMU (MbICAUU AMNED) SHAMCHUAMU.
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Toproasi mapka

HomuHanbHoe

A j’\ q.-\ \ -“‘

HanpsxeHne
v yactoTa \
Bpemsi-Tokosas /

Xapakrtepuctuka

e.next

-30/400B~ 4500

e.rpe'ﬂSJ

stan@a/d

HomMuHanbHbIN TOK

HanmeHoBaHue
1 cepusa

HomMuHanbHas
oTKJIIoHaoLas
CMOCOBHOCTb

P N—

TOKOOrpaHn4eHuna

MapkunpoBka nonoxeHusi
BKJTIOYEHO/OTKJIIOHEHO

KonnyecTtBo
NnoJCOB

Mapxuposm aABMOMAMUYECK020 BbiKIMOuaAmens. Hanocumcea na JZMMQBOTZ uny 60Ko8oli Cmopone Kopnyca.

Asmomamumeckue 8ulkmodameny O 00HOPA3H020 66004 MOZYM Obimb
00HO- U 08YXNOMOCHBIMY. OOHONOMOCHILL ABMOMAM CMABIIM HA DA3-
poi6 Pasroeo nposood, a 08YXNOHCHLIL 00HOBPEMEHHO Da3pbiaem U

EEE

-
c16 "-g

Myase
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pasmuiti, u Hyaeeoti nposoda. Jns Obimosol cucmemsl AyHe U 0eulesie
UCNONB308AML 0OHONOTIOCHbIE ((PA3HbIE) BLIKIIOHAMENIL C BbI6000M H)le-
8020 MPOBOOA HA HYNICGYIO WIUHY 6 Wjume YIPAGIeHUs.
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Asmomamuueciuie BuIKII0UAMENY
na mpexpasrozo 66004 MO2YM
Obimb KaK MmpexnonoCHoIMY, MaK
u uemuipexnontocHoimy. OOHAKo
NPAKMUKA NOKA3AAG, HIMO JyHULe
8 IMOM CIyHae YCMAHOBUMb 00HO-
NOMIOCHbIE ABMOMAMbL A KANCOVIO

pasy.

Tpexnomochbiti asmomamueckuii
gviouament cepurt BA 76-29-3
Knacca C, ¢ HOMUHALGHOIM MOKOM
10 A, nanpaxcenuem 0o 400 B,
OMKIOUAIOUeti CnocoOHOCbIO
3000 A u moxoozparumeriiem
Knacca 1 (6 mapkuposke ne yka-
3b16a€mcs).



Yempoiucmea
3auumHnozo
OMKNIOUCHUSA

YCTpOMCTBO 3aLUTHOIO OTK/IIOYC-
HuA (Y30) NpeaHAa3HAYEHO i OT-
KIIOYEHHUA LETH B CIy4ae HOSABICHUA
TOKOB YTEUKH, BO3HUKAIOUUX IIpU
JMEKTPUUECKOM TIPOOOE U30JALUH
HPOBOJIKK, 4 TAKKE B PE3YILTATE
MIPUKOCHOBEHMS YENOBEKA K (DASHOMY
HPOBOJly WM KOPHYCYy OOOpYy/OBa-
HUSI, OKA3ABLIEMYCA IOJ HAIPSKE-
HUEM U3-32 3NEKTPUUYECKOrO IPO-
6os. B 31OM CIyuae 3HaYEHUE TOKA,
NPUXOJAIETO 10 (PA3HOMY IPOBO-
Ay, OTJIMYAETCA OT TOKA YXOJSAIIETO.
Pasnuia Mexay 3TUMU 3HAUCHUAMU
u OyfleT ABIATHCA BETMYMHOHM TOKA
yreyky, win Au(pQEPEHIUATbHBIM
TOKOM. DJIEKTPUYECKUM HPOBOJIHU-
KOM 11 AU PEPEHIANTBHOIO TOKA
MOKET ObITh HE TOJIBKO YEJIOBEK, HO
U JIOOBIE TOKOIPOBOJAMIME YACTH,
KOTOPBIE 3JEKTPHYECKU COEJUHE-
HBl ¢ 3ewier. Hanpumep, BaaxkHad
IITYKATYPKA, KOHTAKTHPYIOMAs C Oro-
JIEHHBIM YYaCTKOM CTapO¥ IIPOBOJKU
U 3aMBIKAION[As €€ Ha 3eMio. Ilpu
JOCTWAKCHUN  AU((EPEHINATbHBIM
TOKOM OIPEJIENEHHOIO 3HAYEHUA
Y30 cpabarbiBa€T U PA3MBIKACT
nend. [Ipy 3TOM HU TEIUIOBOH, HU
JNEKTPOMATHUTHBIN  PACIENNTENN
ABTOMATHYECKOIO BBIKIIOYATEA Ha
TAKOE YBEIMYEHUE TOKA MOIPOCTY
HE POPEATUPYIOT.

Taxum o6pasom, Y30 npesHasHa-
YEHO JYIsl 3ALIUTHI JIOAECH OT HOpPaKe-
HUSL JIEKTPUYECKUM TOKOM IpU He-
UCIPABHOCTAX ANEKTPOOOOPYAOBAHIA
WU IPU KOHTAKTE C HAXOJAIMMUCH
T0J] HAIPSKCHUEM YACTAMHU 7EKTPO-
YCTAHOBKH, 4 TAKKE I IIPEJOTBPA-
IIEHUSA BO3TOPAHUI M HOXKAPOB, BbI-
3BAHHBIX 3AMBIKAHAEM Ha 3EMITIO. DTH
(DYHKIIUM HE CBOWMCTBEHHBI OOBIYHBIM
4BTOMATUYECKIM BBIKIIOUATENAM, PEd-
TUPYIOUIUM JIMIIb HA [IEPETPY3Ky WK
KOPOTKOE 3aMbIKAHUE.
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TexHuueckne XapaKkTepPUCTUKU
Y30 BKMOUAOT B CEOA HECKOIBKO
OCHOBHBIX I14PAMETPOB, MO3BOJIAIO-
IIUX ONPEAEIUTh BO3MOXKHOCTb €TO
NPUMEHEHUA JUI1 3AIIUTHl PA3HBIX
JNEKTPUYECKUX LENEH U CJIENaTh
IPAaBUIBHBIN  BBIOOD YCTPOHCTBA:
BEJIMYMHA TOKA YTEYKU (TOK Cpada-
TBIBAHKA) [, HOMHHATBHOC BPEMS
orkmouenuss Y30 (BpeMsa Cpadarhl-
BanuA) T, MAKCMMAJIbHAS BCTMUMHA
TOKd KOPOTKOTO 3dMBIKAHMA [ , HO-
MHUHAIBHOC Hanpsukerne U, HOMH-
HAJIbHBIA TOK [ .

HOMMHAIBHBIA  OTKIIOYAIOMHI
AuepPEHINATBHBI TOK (TOK yIey-
Ki) [, — OCHOBHAS XapaKTCPUCTHKA
V30. JlaHHO€ 3HAYEHHE IOKA3BIBA-
€T BEMMYUHY AU(BPEPEHINAILHOIO
TOKA, IIpu KOTOPOM Y30 AOIKHO
CpabaThIBaTh IIPH 3afJdHHBIX YCIIO-
BUAX. BO MHOIHMX CJy4asx YTeuKH
JJEKTPUYECKOTO TOKA HA 3EMIIO,
KOTOPBIE BO3HHMKAIOT BCJIEJCTBUE
CTApEHUA JIMOO TOBPEKAEHUA U30-
JEILMM, MOTYT JOCTUIATh 3HAYEHUA
B 500 MA. DTOil BEIMYMHBI YaCTO
OBIBACT JJOCTATOUHO JYI1 BO3TOPAHM



HEKOTOPBIX JIETKOBOCILTAMEHSIOMIXCS
MaTepUaIoB. TOK yTEUKM BO3HUKAET U
B CJIy44€ TIPUKOCHOBCHHUA YETIOBEKA K
TOKOBEAYLICH YACTU JIEKTPUIECKOTO
nprudopa, 4 €ro BETMYMHA IIPH 3TOM
MoxeT octurath 200 MA, TOrma Kak
JUIA TIOPAKEHUS 3NEKTPUUECKUM TO-
KOM JIOCTATOYHO TOKa CHIoi 30 MA.
Taxum 06pa3oM, CBOEBPEMEHHOE Cpa-
6ateiBanne Y30 npu yreuke TOKA
10 500 MA JO/DKHO 3alIUTUTh O0b-
€KT OT BO3TOPAHMA, 4 IIPU TOKE 10
30 MA — 4YEIOBEKA OT IOPAKCHUA
JMEKTPUYECKUM TOKOM. B 3aBrcnMOcC-
TH OT HA3HAUEHUS HOMMHAJIBHBIN
OTKIIOYAIOMNH IU((HePEHIINATbHDI
TOK Y30 BBIOMPAETCA U3 CIEYIONIErO
psla CTaHAPTHBIX BEJIMYUH, KOTO-
PBIF UCHIOB3YIOT TPOU3BOAUTENH: G;
10; 30; 100; 300; 500 MA.

Y30 He MOxKeT OTIHYaTh
OO'BEKTHI, BKIIOYEHHbIE B €I'0
IEKTPUIYECKYIO Tenb (Oy/Ib
TO YEJNOBEK WIH JJIEKTPONPH-
00p), M eCIM YEeTOBEK BO3b-
MeTcs OTHOBPEMEHHO 32 (hasy
H paGoYUil HOJb, TO YTEUKH
TOKa He Oymer u Y30 He
cpaboraer.

HomunanbHOE BpeMs OTKIIOUCHHUS
V30 T — 3TO NPOMEKYTOK BDEMEHH
C MOMEHTA BO3HMKHOBEHHA YICUKH
TOKAd JO OTKIOYEHUA HANPAKCHUA
ABAPHITHOIO YYACTKA 3NEKTPHIECKON
Leny. B 3aBUCHMOCTH OT XapaxTe-
PUCTUKY YCTPOVICTBA 3TOT IAPAMETP
006b14HO He Tpesblmaer 0,03—0,3 ¢
npu JuddepEeHINAILHOM TOKE, PaB-
HOM [,

HOMMHAIBHBINA  YCTIOBHBI TOK
KOPOTKOTO 3aMbIKAHWs [, WM TIpe-
JENbHO JIONYCTUMBIA TOK, Y30 —
XAPAKTEPUCTHKY, ONPEAC/IAIOM AL
HAJIEKHOCTb U TIPOYHOCTH YCTPOYIC-

TBA, KAYECTBO HCIIOJIHEHUA €r0 Me-
XAHU3MA U 3MEKTPUYECKUX COCIU-
HEHUI IIPU NPOTEKAHUM CBEPXTOKA
(TOKA KOPOTKOTO 3AMBIKAHUA B CETH).
WHBIMI  CTIOBAMH, TPEAEIbHBIA TOK
Y30 NOKa3bIBAET, HACKOIBKO MPUOOP
YCTOMYMB K CBEPXTOKAM U KAKOBA
BEPOATHOCTD BbIXOAA Y30 M3 CTpoA
B CJIy4de BO3ZHMKHOBEHHUA KOPOTKO-
I'O 3AMBIKAHUA B 3AIIMINACMON LICIINL.
O6bruno ncnonbaytorea Y30 ¢ mpe-
JempHbME TOKamu 3000, 4500, 6000
n 10 000 A.

Homumanbroe Hanpsprenne U, —
3HAYCHUE HANPIKCHUA, YCTAHOBJICH-
Hoe wmarotoputeneM Y30, mpu Ko-

v L
. .

yrad

TOPOM YCTPOICTBO PAGOTOCIIOCOGHO.
Yame Bcero OHO paBHO 220 wm
380 B. Cnenyer OTMETHTb, 4TO OT
HAIPSUKEHNA B CETU B 3HAUNTENBHON
CTENEHH 3aBUCUT PABOTOCTIOCOOHOCTD
anekTpornoro Y30.

HoMMHANBHBIA TOK [ — MaKCH-
MAJIbHBIA TOK, IIpU KOTOpoM Y30
COXPAHAET CBOIO PAOOTOCIIOCOGHOCTD
IPOJIOJLKUTENLHOE BpEMA (TOK Ha-
I'DY3KH, KOTOpHI Y30 MOXET IIpO-
BOJUTL B pabdoueM pexume). Homu-
HAMBHBI TOK Y30 BHIOMPAETCA U3
crepytomero psaaa: 10; 13; 16; 20; 25;
32; 40; 63; 80; 100; 125 A.
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OnekTpoMarHuT

BTopuyHas
obmMoTKa

Ocnosrvim anemenmom Y30 aenaemca ougppeperyuanshoii mparcgopma-
mop, KOmopbiti omcaexrcusaen PAasHoCib BX00AUUX U BLIXOOAUUX MOKOB,
NPOXOOAUUX Hepe3 NnPudop. B HOPMANBHOM pedxcume, K020d ymeyex Hem,
ougpeperyuansroiii mox pasern wymo. IIpu B03HUKHOBEHUY YMeueK Ha
omeaexcusarouleli 0omomxe OuUPPepeHUUansHo20 Mmparchopmamopa no-
ABNACMCA PASHOCMHOE HANPAYNCeHUe, KOMOPoe YCUTUBAeMCA 1 hepeddaem-
CA UCNOTHUMETLHOMY Yempoiicmey. CuzHan 0 Hanudui ougpgpeperiyiany-
HO20 MOKA CPA3Y Jce Npusooum K Paspol8y NeKMpPUHeckux KoHmaxmos

U 06ecmouUsaHII0 uenu.
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Yempoticmea 3auummnoco OMKIOUEHUS ¢ HOMUHANL-
HOWM Ouppeperyuansrom moxom 00 30 MA obecne-
YUBAIOM HAOCICHYIO SGUUMY U 8 MOM CAYHAe, K0204
MoK npomexaem uepe3 meno 4enosexda 6 Pe3ynvma-
me HenpeoHaMepPerHo20 NPAMO20 NPUKOCHOBEHUS K
MOKOBEOYUUM HACAM. TAKYI0 HAOEHCHYIO 3alyUmy He
MOXCem 0becneyumy HuKaKoe opyzoe YcmpoLicmeo.

113



Toprosas mapka

HanmeHoBaHune
n cepusn

HomwuHanbHoe

HanpaxeHne
M 4acCToTa

HoMmuHanbHbIN

TOK \
HomunHanbHbIN A25A

anddepeHumanbHbIii ——

TOK OTKNtoYeHunA

o603HayeHune

HomuHanbHbI auddepeHLnanbHbiii TOK
KOPOTKOrO 3aMblKaHWsA

MapkupoBka
KOHTaKTOB

TemnepatypHbIn
AvanasoH

HeobxognmocTb
TecTMpoBaTthb
exemecAauHo

lpadpuueckoe
o6o3HaueHe Tuna Y30

MapknpoBKka nonoxeHua

BKJ/1IOYEHO/OTKITIOUEHO

Ipumep mapruposii
3AUUMHO20 YCmpOoticmeda.

Ha xopmyce kxa:xaoro Y30 Jo/KHA OBITh HAHECEHA CTOMKASA MAPKHPOBKA C YKA3aHHEM OCHOB-
HBIX XapakTepHcTHK m3fenua. Tunm AC 0603HaYaeTcsa CHMBOJIOM [<], THII A — CHMBOJIOM [£5].
Jna yerpoiicrs Tina S M G HCIONB3YIOTCA CUMBOJBI [S] B [G] coorBercTBeHHO. Kiemma, mpen-
HA3HAYEHHASA JUIA TOJKIIOYEHHSA HYJIEBOIO PabOvYero MpOBOJHHKA, 0003HAYAETCH OYKBOM «N».
CraHpapTHbIE 3HAYEHHA TEMIIEPATYPHI OKPy:KawomeH cpeabl (-5—+40 °C) MOryr He yKa3bIBaTbhCA.
Juanazon Temmepatyp (-25—+40 °C) 0603HAYa€TCA CHMBOJIOM

NHonkauns
COCTOSIHUSA
3eneHbll — BbIK.
KpacHbIn — BK.

Ykazarenb
MNOJIOXEHUSA
O — BbIKI.

| — Bk

JononHntensHoe

obopyaooBaHMe: MOHTax

C 1IEBOW CTOPOHbI

KHonka «TecTt»

y. a;a;a;a E

Cxema c onucaHuem

Bl-Connect knemma
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Hexomopuwie npoussooumen
ochawyarom Y30 0ononnumensHoti
uHOUKauuerl, a maxxice HAHOCAM
HA KOPNYC CxXeM) NOOKIOUCHUS.

B 3aBUCMMOCTH OT XapaKTepa Ha-
IPY3KH B 3AIMIIAEMON CETH YCTPOIIC-
TBA 3ALUTHOTO OTKIIOUEHHS MOJPA3-
JETAOTC HA CIeAylomue THIBL AC,
A B S G

Y30 rtma AC rapanTupOBAHHO
Cpa6aTBIBAET TOMBKO NPH YTEUKE IIe-
PEMEHHOIO TOK4, ME/YIEHHO HAPACTa-
IOIIEN WJIN BO3HHUKAIONIEH BHE3AIHO.
Ecmu yreuka npousonuta nocre yana
TUIA BBIIPAMUTENS, TUPUCTOPHOTO
perymaropa U T. I U TOK ABJAETCS
HyIbCUPYIOMUM  (BBIIPAMICHHBIM)
Wi noctosHHbIM, TO Y30 Ttuma AC
¢ GOMBIION BEPOATHOCTBIO HE Cpa-



Y30 mozym Obimb xax 00HOPAIHOMY, MAK U MPeXPAZHLIMY. B 00HOPASHbIX YCMPOLICMBAX CDABHUBAIOMCA
moku pasv. u 1A, 8 mpexpasnoix Y30 — cymmbl MOK08 (Pa3 ¢ MOKOM 8 H)Ie80M NPOBOJe.

Hapany ¢ TEXHUYECKHMMH IapaMETpaMH, YKA3aHHBIMH B IIac-
nmopre U Ha Kopimyce Y30, GoibIoe 3HAYEHHE MMEIOT Ka4ect-
BO KOMIIOHEHTOB H MATEPHAJIOB, H3 KOTOPHIX OHO COOPaHO, a
TAaK:Ke Ka4eCTBO CaMOM COOPKH. DTO B 3HAYHTEIBHOH CTEIEeHH
3aBHCHT OT CTPAHBI MPOHUCXOKACHUA, POU3BOAUTENA, TOPTO-
BOH MapKu U LeHbl. OJHAKO HE3aBHCHMO OT 3TOIO CJIETyeT
NEPHUOTUIECKH, HE PEXKe YEM Pa3 B MECAIL, IPOBOJHUTH IIPO-
BepKky Y30 ¢ MOMOINBIO TECTOBOM KHOIKH, PACIIOIO:KEHHOH
HA IepeAHel IMaHeIHu YCTPOMCTBA.

6otaer. [Ipy 3TOM 13-32 HACHIIEHUA
CEPAEYHUKA TOCTOSHHBIM TOKOM Ta-
Koe Y30 yTpaTuT 4yBCTBUTENBHOCTDH
U K yTEYKAM IIEPEMEHHOIO TOK4, T. €.
13-31 IyJIbCUPYIOMEH YTEYKH B Of-
HOM npudope Y30 MOXET NepecTarTh
SAMUMATD BCIO JIMHUIO.

YCTPOHICTBO THIIA A HE UMEET He-
JOCTATKOB, XAPAKTEPHBIX 411 Y30

tund AC, 1 pearupyer Ha IepeMeH-
HBII CUHYCOUTATBHBIN U ITYIbCUPYIO-
IMUH TOCTOAHHBIA AU (EPEHIINAD-
HBIC TOKH, BO3HHUKAIOIIME BHE3AIHO
700 MEVIEHHO BO3PACTAIONIHE.
Y30 Tuna B cpabarbiBaeT npu
BO3HMKHOBCHUU IIEPEMEHHOIO, I10C-
TOAHHOTO M BBIIPAMIECHHOTO JIA(p-
(pEPEHITNAIBHOTO TOKA.
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V30 Tuna S, Ha3bIBAEMOE CEJIEK-
TUBHbBIM, KaK W YCTPOMCTBO THIIA
AC, cpabaTbiBaeT JMIb IPH BO3-
HUKHOBEHUU IIEPEMEHHOIO CHHY-
COMAAIBHOIO AU((HEPEHINATBHOTO
TOK4, HO C 3aJCPKKOM BPEMEHHU
orkmoyenus B npepenax or 0,13
1o 0,5 ¢

VY30 muna G no BpeMeHH cpada-
TBIBAHUA 3aHUMAET MPOMEKYTOUHOE
HOJNOKEHUE MEXKAY THIOM AC U TH-
IIOM S, HO C MEHBIIEN BBIIEPKKON
BPEMEHH.

Kaxppii n3 Ttunos Y30 umeer
CBOIO OOMIACTH HPEUMYIIECTBEHHOTO
npuMeHeHus. Tak, B OBITOBBIX CETAX
Hanbo/I€ee MHUPOKO HCIOMb3YIOTCS
Y30 munos AC u A

[To xoHcTpyKimu Y30 MOIyT ObITh
JJEKTPOMEXAHUUECKUMU U 3JIEKT-
POHHBIMH.
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Hugpgpepen-
uuanvHsle
asmomamu-
yecKkue

euiKtIouamenu

OPQPEKTUBHBIMY 3AMUTHBIMA  YCT-
POVICTBAMY  ABIAIOTCA IU(DPEPEHIIH-
AJIbHBIE ABTOMATUYECKUE BBIKTIOYATENH,
pearnpyromue Ha AuddepeHnnab-
HBI TOK, 4 TAKKE 3AIUIIAONNE OT
CBEPXTOKOB TIEPETPY3KM U KOPOTKOTO
3aMbIKaHUA. TaKUM 06Pa3oM, 3TU TIpU-
OOpBI 06ECTIEUNBAIOT TPU BH/A 3LIIH-
TBL: 3AUIUTY YEJIOBEKA OT NOPLKEHUA
JNEKTPUYECKUM TOKOM, IPENOTBPA-

KHonka BKNtOYeHUs

«BosBpar»
TpaHcdhopmartop
andobepeHumranbHbIn

Y

O6onouka n3 Tep-
MOCTOMKOM nnacT-
mMacchbl

CoeguHUTENbHbIE KJIEMMBbI

. -
. '1 — |

IIEHHE TIOXAPOB ¥ MPEOTBPAIICHIE

TIEPETPY3KN 11 KOPOTKOTO 3AMBIKAHFL.
T epeHIUAIBHBIN aBTOMAT COXPa-
HAET PabOTOCIIOCOOHOCTD TIPU MOHHU-
KEHHOM HanpsokeHnn cetu (10 50 B)
1 00IaAeT BBICOKOM MEXAHHUUYECKOH
M3HOCOCTOMKOCTBIO.

OnekTpomarHuTt cbpoca
(kaTyLika)

2 i?l
: YiII &\.—-

yrad

Juppeperuanchoii asmomamis-
WeCKUli BbUCIIOHAMENb COBMEUYACT
6 ceoe Y30 u asmomamuveckuii
BUKIIOUAMENL 6 OOHOM KOPIyce.
On obecnevusaem 3auumy Kax
0m MOK08 YMeuKl Ha 3eM-

J10, MAK U OM nepezPy3Ki U
KOPOMK020 3AMbIKAHUA. DIMO 6
SHAMUMENLHOL cmeneHi ynpo-
waem noobop ycmpoticmead, marx
KaK 6ce napamempui yice cko-
OPOUHUDOBANL U320MOBUMETIEM.
Jugpeperuansrvie asmomamol,
Kax npasuio, YCmanasiusarm
OIS 3aUUMbL OMOCABHOL Yeny ¢
MOUHBIM NOMPEOUMENEM, HANPU-
Mep 2NeKmpOonumot.

KHonka npoBepkun «TecT»

Ycunnutenb 9neKTPOHHbIN

Konempyruua ougppeperypansrozo agmomama npeo-
cmasasem coooti coeOuHeHue 08YxX PYHKUUOHANBHBIX
Y37108: NEKMPOHHO20 MOOYAA OUPPePeryuansHoll

SAUUMbL U ABMOMATIUMECKO20 BblKMOUaAmens. B ycm-
poticmee, Kax npaguno, npeoycmMampusaemcs uHOUKd-

UUA Chadamui8aniia om OuppepeHuuansHoz0 moxa,

n0360/AI0ULAA onpeaeﬂumb xapaxmep HeucnpasHocmi.
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Juggpeperypiansisie agmomanms. Moym YCneuHo
UCNONB30BAMBCA KAK 68 00HOPA3HOL, MaK U 8 mpex-
PasHoll aneKmpuMeckoll cemu nepemenHoz0 mora.
Baazodaps, maxum Ycmporicmeam MOJCHO 3HAUUMENb-
HO T0BbICUMb YPOBEHD GE30NACHOCIL NPU NOCHIONH-
HOLL KCIAYAMAUUY ANEKIMPUHECKUX NPUOOPOS.

F2ERF3MM FAN F5

Ipumeneniie OuppepeHyanshblx asmomamos no3eouiem PAuUOHAILHO UCONB308ANb NPOCIPAHCIGO pacnpe-
OeNUMENHO20 WUMA TPU. OPLAHUAUUL KOMIICKCHOL 3GU4UMbL SNeKMPULECKOLE Cemit CO MHONCECIMEOM NpUe0-

Dos. Jugpgeperiuansiivie asmomams. OMAUHAIOMCE KOMNAKIMHOCMBIO 1 BPOCMOMOL MOHMANCA, HO CIMOAM OHU
0080716HO 00PO20.
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Jugppepervyanstiviti asmomam 6bl-
oupaemca N0 HOMUHANHOM) MOK)
U CyMMApHOMY MoKy ymeuxu. Ho-
MUHATBHBILL MOK OUPpPeperLuans-
HbIX ABIMOMAIMO8 BbIOUPACICA U3
anedyiowezo paoa: 6; 8; 10; 13; 16;
20; 25; 32; 40; 63; 80; 100; 125 A
npu pacveme OOMauHeli aneKm-
pumeckoli cemu yenu. Tox ymewiu
NPUHUMACIICA UCXO0SL U3 0CODEHHOC-
mell 3auaemoz0 YHacmra Yenu.

Il
l S 1l
= s "

IIpuHuMas pemeHue o6
HCI0Ib30BaHKuN Jupdepen-
IUAJTBHOTO ABTOMATa, CJIEAyeT
YYHTBIBATH, YTO OH CPaGATHI-
Ba€eT KaK IIPH yTeyKe TOKA Ha
3€MII0, TAK H IPH KOPOTKHX
3aMBIKAHMAX M IeEperpysKe.
10 3aTPyTHAET OIpeneIeHHe
NPHYUHBI OTKIIOYEHHS IPH-
6opa. Kpome TOrO, IIPU BHIXO-
ae u3 crpos auddepeHuIb-
HOTO aBTOMATA €r0 NPHIETCA
3aMEHHUTH LETHKOM, TOIZA
KaK HCIOJIb30BaHHE Pa3ie-
JBHBIX NPHOOPOB IO3BOJLIET
MEHATh UX IO OTIETHHOCTH.

Yempoiucmea
3amumaol

om nepenanps-
HCeHUll

OOBIYHO B JIIOOBIX 3JEKTPUYEC-
KUX CETAX HANPAKCHUE HAXOZUTCA
B NPEAENAX, ONPEACIAEMBIX TEXHU-
YECKUMH HOPMATHBAMH, HO MHOIZA
OHO OTKIOHAETCA OT JOIMYCTUMBIX
3HAUeHUI. [IpefenbHo JomycTuMoe
HAIPUKCHAE HAXOZUTCA B IIPEACTIAX
+10 % OT HOMUHAUILHOTO 3HAYECHHA
HANIPUKEHUA, T. €. U1 OFHO(A3HON
ceTd B jauamazoHe 198—242 B, a
i TpexasHon — 342—418 B. Or-
KIOHECHHA OT YKA3AHHBIX 3HAYCHUI
HA3bIBAIOTCA  IIEPECHANPIKECHUAMM.
[lepeHANPAKEHUA HMEIOT PA3INY-
HYIO IPHUPOAY U B 3ABUCUMOCTH OT
9TOIrO OTIMYAIOTCA JUIUTENBHOCTBIO
U BETMYMHON. [JIMTE/bHBIC NEPEHA-
npskenua (csprme 0,01 ¢) 006brYHO
BO3HMKAIOT H3-34 HEHMCIIPABHOCTH
HOHIDKAIOWETO TPAHC(OPMATOPA Ha
HOZCTAHIIUY WM OOPBIBA HYJIEBOIO
npoBofa B nuTaomel certu. Takue
NEPEHANPAKEHAA UMEIOT CPABHU-
TENBHO HeOOMbIINe 3HAYEHUA (OT
230 B 1o BemmumHBL MEXY(HA3HOTO
Hanpspkenna — 380 B), Ho meiicTsy-
I0T JUIMTENBHOE BPEMA U IPECTAB-
JHIOT BIOJHE DPEANBHYIO yIPO3y U
JUIS 4ENOBEKA, U U1 0O0PYIOBAHUSL
JTTENbHOE MOBBIIECHUE HAIPSIKE-
HUA MOXKET NPOMU3OMTH U B CIIy4ae
HEPABHOMEPHOIO  PACHPEIENCHUA
HATIPY30K 11O (DA3aM BO BHEIIHEH
cery. Torya BO3HUKAET TEpeKoC (as,
IpY KOTOPOM Ha CAMOH 3arpyKeH-
HOH (pa3e HAPSKEHUE CTAHOBUTCA
HITKE, 4 HAd HE3arPYKCHHOM — BbIIIIE
HOMHUHAJIBHOTO. KpaTKOBpEMEHHBIE
BCIVIECKH HAIPAKEHUA MOIYT IIPO-
M30UTH U B PE3YIbTATE IEPEKIIO-
YCHWI B 3HEPrOCETH WM BO BPEMA
BK/IIOYEHUA MOIIHBIX PEAKTUBHBIX
HATPY30K.

MoImHbIe MMITY/IbCHBIE TIEPEHANPS-
xeHus (¢ Tokamu 10 100 KA) Moryr
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BO3HMKATb TP BO3ACHCTBUM TI'PO30-
BBIX Pa3pAnoB. [Ipu 9T0M HanpsokeHue
MOKET JOCTUIATD JAECATKOB KWIOBOJIBT.
Taxkye MUMIyIbCHl JUIATCA B TEYEHUE
MAKCUMyM COTHH MHUKPOCEKYHJ, H
3AMUTHBIE ABTOMATBl HE YCIEBAIOT
HA HHUX CPEarupoBaTh, TAK KAK Ca-
MBIC COBPEMEHHBIC THIIBI ABTOMATOB
UMEIOT BpeMA CPa0aTbIBAHUA CIMHU-
LBl MWUIMCEKYHJ, YTO MOXET CTaTb
NPUYMHON TIPOOOA U HMOBPEKICHHA
M30/ALMN MEKTY (PA30N 1 HEHTPAIBIO
Wi MexIy (asort u semieit. Kak mpa-
BWIO, 3TO HE IIPUBOAUT K KOPOTKOMY
3AMBIKAHMIO M HE HAPYHIAET pado-
Ty CETH, HO B MECTE IIOBPEKACHUA
M30JLALIY BOHUKAET HEOOMBIION TOK
yTeukd. M ecym OH TIPOXOIUT MEKAY
(pa30¥1 U HEUTPAIBIO, TO HE (PUKCH-
pyerca Y30 M aBTOMATAMU 3aIIUTEHI,
HO 34TO IPUBOAUT K IOBBILICHHOMY
HATPEBY H3OJALUM M YCKOPEHHIO
npouecca ee crapenua. C TedeHueM
BPEMEHY CONPOTHUB/ICHUE H30JALMH
HA 3TOM Y4YACTKE YMEHBIUAETCS, 4 TOK
YTEYKH BO3PACTACT.

[TocnencTBust BO3ACUCTBUS 3THUX
HETATUBHBIX (DAKTOPOB HA 3JIEKT-
POHHOE OOOPYAOBAHHE U 3INEKTPO-
MPOBOJIKY MOTYT OBITh (DATATBHBIMH,
MO3TOMy JOMAIIHAA CETh TpPeOyeT
KOMIUIEKCHOH 3aIUTBl OT IEPEHa-
NPSUKEHUAR € MCIIONBb30BAHUEM  Pa3-
JIMYHBIX THNOB YCTPOHCTB (Y3MUII,
OI, PHu T m).

BO3MOXHOCTb MCHOJIb30BAHUSA
pazmuHbix Y3UIT 1A BBIIOMHEHHA
KOHKPETHBIX 3alUTHBIX (DYHKIUH
ONPEAEIACTCA N0 TEXHUYECKUM Xa-
PAKTEPUCTUKAM, OTPLKECHHBIM B Map-
KHPOBKE TIPUOOPA.

VpoBeHb HANPLKEHUA 3amuThl U,
ABJACTCA BAKHEHIINAM APAMETPOM,
xapaxrepusyomyum Y3UIL On on-
pesender 3HAYEHHUE OCTATOYHOIO
HANPAKEHUA, NOABIAIOMEIOCA Ha
BbIBOIAX Y3MII BCieacTsue Impo-
XOX/JECHUA PA3PAAHOIO TOKA. [nd
Y3MII 1-ro xmacca U, He AOIKEH

b
HPEBBIATb 4 KB, 1y YCTPOUCTB 2-T0
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Yemanoexa Y3UII 6 cemu TN-C-S 220/580 B.

Yemanosxa Y3UIT ¢ cemu TN-S.

I Hale:KHOH 3aIMTHI TOMANIHEH JIEKTPOIPOBOAKH OT IEPEHANPAKECHUH PEKOMEHIYETCA
CO3laHHE MHOI'OYPOBHEBOH (II0 KpariHEH Mepe, TPEeXCTYNEeHYATOM) CHCTeMbl 3amurhl u3 Y3HUII
pasHbpIx Ki1accoB. Y3UII kracca B (Tm 1) paccuMTaHO HA HOMHHAJIBHBIM Pa3pAgHBIA TOK 30—
60 kA, Y3MII xracca C (tum 2) — Ha ToK 20—40 xA. Y3UII kracca D (tum 3) Ha TOK 5—10 KA.
IIpH CO3MAHUH MHOTOCTYIIEHYATOHM CHCTEMBI 3AIIMTHI OT MEPEHANPIKEHHUI CIeTyeT 00ecIeYnTh
COOTBETCTBHE MOIIHOCTH KaMKJOM CTYICHH, T. €. MAKCHMAIBHBIN TOK, IPOTEKAIOIIMI 4Yepe3 HUX,
HE JIOJCKEH IPEBBHINIATh HX HOMHHAJIBHBIX XapakrepucTuk. Ho B IepByio ouepenb HEOOXOTHUMO
co31ath 3(PPEKTHBHYIO CHCTEMY 323€MICHUSL

Kmacca — 2,5 kB, mig 3-ro kmacca
V3MIT yeranasmsaercs U, He 6oree
1,5 kB — TOT ypoBEHb MHKPOCEKYH-
JHBIX MMITY/TbCHBIX TIEPEHATIPKEHU,
KOTOPBII JIOJKHA BBIIEPAKUBATL Obl-
TOBAs TEXHUKA.

MaKCHMaJIbHBIA  PA3PALHBIA  TOK
I . — BCIMYMHA HMITYJIbCA TOKA,
KOTODYIO JIOJDKHO BbiiepKath Y3UIT
OJIHOKPATHO, COXPAHMB IIPH 3TOM
PabOTOCIIOCOOHOCTD.

HoMyHAIbHBIA  PA3PASHBIA  TOK
[, — BETMYKMHA UMITYNIbCA TOKA, KOTO-
pyto Y3UII JODKHO BBIIEPKATb MHO-
TOKPATHO IIPU YCTIOBUU €TI0 OCThIBA-
HUA JJO KOMHATHON TEMIIEPATYPHI B
HPOMEKYTKE MEXIY HUMITYIbCAMU.

MakcuManbHOE JUIUTENLHOE Pabo-
yee Hampspkerue U, — JCHCTBYyIOmee
3HAYEHUE HANPHKEHUA NEPEMEHHO-

I'0 WM HOCTOSHHOIO TOKA, KOTOPOE
ANUTEIbHO IIOJAETCA HA BBIBOABI
Y3UIL. OHO paBHO HOMHHAIBHOMY
HAIIPDKEHUIO C YYETOM BO3MOKHO-
IO 34BBINICHMA HANPSKCHUA NPH
PA3MMYHBIX HEITATHBIX PEKUMAX
paboThH CeTu.

HoMUHANBHBIA TOK HAIPY3KH
I, — MaKCHM4JIbHBIA JUIATE/IbHbIM
IePEMEHHBIN (JEHCTBYIOIeE 3HAYE-
HHE) WIHA IIOCTOAHHBIA TOK, KOTO-
PBIF MOKET NMOAABATHCA K HAIPY3KE,
samumaemort Y3UIL. JlaHHbI mapa-
MeTp BaxeH ia Y3UII, mopkmo-
YAEMBIX B CETb IIOCAEAOBATENBHO
C 3AIMIAEMBIM O000PYAOBAHUEM.
Tak kaxk GonpmuHCcTBO Y3HUII moa-
KIIOYAIOTCA MAPAJIICABHO LIENH, TO
JAHHBIN I1APAMETP y HUX HE YKa-
3BIBACTCA.
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IIpu Heobxo0umocmu 00NoHU-
MENbHOLL 3aUUMbL KOHKDEMHbIX
npubOPOS UCHONBIVIOMCA YCIm-
poticmea, 8bimonHeHHbe 8 8uoe
BCMABOK U YonruHumenei, — ce-
meevle PuaLmpsl. B ux romc-
MPYKYUIO BKIOUEHBL 8APUCIIOPbI,
NOOABAANOULUE UMIYTICHBIE CKAYKL
HANPANCCHUA.



Bapucmopol. — 3mo nonynposooHuKossie  pesucmopb,
8 pabome KOMOPbIX UCNONBIYeMCA IPPerm ymenvliie-
HUA CONPOMUBNCHUS NOTYNPOBOOHUKOBO20 MAMEPUANG
nPU YECAUHCHUU NPUTONCCHHO0 HANPAICEHUS, 30
cuem weeo oMU AENAOMCA Haubonee 3PPexmusHom
(U Oeuteguim) cHeocmeom 3ayumol OM UMIYILCHBIX
Hanpaxceruil 1106020 6uod. Bapucmop exmouaemcs
NAPARNCILHO 3AUUUACMOMY 000PYOOBAHUIO U NPU
HOPMANBHOU IKCHAYAMAUUYL HAXOOUMCA 100 O0eticmsi-
em paboyueco HANPANCHUS 3aUUAemMozo Ycmpoicmea.
B pabouem pexcume mox wepes eapucmop npeneo-
DeAUMO Man, U O 8 IMUX YCAOBUAX NPeOCmasniem
€000t u30namop. IIpu 603HUKHOBCHUU UMNYIBCA HA-
NPANCCHUSA CONPOMUBICHUC 8APUCINOPA PE3KO YMEHb-
waemcs 00 0onel oma. B amom cayuae uepes He2o
KPAMKOBPEMEHHO MONCem 1PomeKams mox, 00Cmil-
2a10UgULl HECKONbKUX molcay amnep. Ilocne 2auenus
UMIYTIOCA HANPANCCHUA OM BHOBb NPUODPeMAem 04eHb
boaboe conpomusnenue.

LA0ARD) | L 20KA(8/20)
b A 1201 | L, 40A (8/20)
g Gie  lu gk

Buwoop Y3UIT npousgooumcs 6
COOMBEMCMBUL ¢ NPUHAMOL
cucmemoli 3awumol. IIpu smom
00A3GMEALHO YUUMBIBAIOMCA
iar e ¢ MEXHUMECKUE XAPAKMEPUCTIUKU
YCmpoticms, Komopoie 00NICHb.
Obimb NpusedeHs. 68 Kamanoze
U HAHeceHbl HA JULeBOL Hacmu
Kopnyca npuobopa.
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Ipu yemanosie Y3HUII Heobxoou-
MO, 4MOObL PACCIMOAHUE MEHCOY
COCCOMUMIL CIMYNCHAMU 3AUUNbL
ovu10 He menee 10 m no Kkademo
anexmponumanus. Boinonnenie
M020 MPEOOBAHUA OHCHb BANCHO
N5 NPABUILHOLL 1MOCIE008AMENb-
HOCIUL CPADGIMBIBAHUS AUUIMHBIX
yempoticme. lepeas cmynems 3a-
wumol Knacca B mommupyemca 3a
npedenamy. 00Ma 60 6XOOHOM UlUMe.

V3-6/220, ¥3-18/380 npednasrare-
HblL OISk 30UU4UMbL Cemi Om. Kpamxo-
gpemennox (00 12 kB) u onumens-
HbIX NEDEHANDPANCCHUL, BbI36AHHbIX
KOMMYMAUUOHHBIMY, UHOYKINUE-
HOMU U 2DO308bIMU TIPOUECCAMU.
Yempoticmea ommocamea i« Y3UIT
2-20 U 3-20 KAACCO8 U BbINONHEHb
Ha sapucmopax. s HadexrHol
3AuUMsL M ONUMENLHOIX NePeHA-
NPANCCHUL], BbISBAHHBIX ABAPUAMIL 6
cemu, npudop HYICHO NOOKTHOUANTD
nocre Y30 u 3azemname. 1076ko
npu MaKom nooKMOHeHUL €o30aem-
CA MOK YMeuKu U 00ecnevusaencs
cpadamuwisarue Y30.



Yempoiicmeo 3awumor 0m UMNYIbCHOIX Nepenanps-
acenutt (YSUII) npeonasnaueno ons npeoomepaienis
BOMOJNCHBIX NOBPENCOHULE ObIMOBOLL MEXHUKI O
MOUGHBIX UMPIYTICHOIX NEPEHANPANCCHUL, BbI36ANHbIX
asapuaMiL 8 NUMAaowell cemu U 2po306bimil Pasps-
oamu. Yempoticmea makozo munda Mozym Ha3bleanses
oepanumumensmu nepenanpaxcenuti (OI). Onu, kax
NPAsUI0, U320MOBNEHbL HA 0a3e PA3PAOHUKOE UL
BAPUCINOPOB U UACO UMEION UHOUKAMOPHbIe YCI-
poticmea, cuznanusupyiougue 0 bixooe Uux u3 Cmpos.
Obbiuno Y3UII na 6ase 6apucmopos ueomaeiusaom-
ca ¢ Kpennenuem Ha DIN-petixy. Copesuiuti 6apucmop
MONCHO 3AMEHUNb NPOCILIM USBNICHCHUCM MOOVIA U3
Kopnyca Y3UII u ycmarno6Kkoli H08020.

-
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B 3asucumocmuy. om 3Guuaemoli 30Hbr 02PAHUMUMENY NEPEHANDANCCHULL NOOPA3OCNAIOMCA HA KAACCHE UL
munet. [Ipuboper kaacca B (mun 1) 3awuuarom o00sexmo. 0m ammochepHvix u KOMMYMAyUOHHbIX nepenad-
npaxcenutl, npoweowux wepes papaonury Kaacca A enewnux cemeil. OHu YCMAanABIUAMC Ha 6600HOM
yempoticmee 00Ma U 02PAHUMUBAION BeuMUNY nepenanpsxcenuil 00 4,0 kB, 3auuwas 6600Hble CHemuuKi u
anexmpumeckoe 0060py00sanue PAcnpeoesumensHoz0 uumd.

Ozpanuqumeny kaacca C (mun 2) 3auuyaiom anexmpoooopyoosanie om nepeHanpajceruil, npoueouux vepes
ozparuMumeny Kaacca B, u ozpanuqusarom eemudury nepenanpsicenus 00 2,5 xkB. Onu yemanagmeaomcs 6
pacnpeoenumensHolx WUmMKAx 6Hympu 00Ma UMt K8APMUPLL 1 OCYUECIMBAAION 3AUUMY ABMOMAMUMCCKUX U
OUPPEPEHUUANBHBIX BbLKIOUAMENEl, 6HYmMpeHHell NPOBoOKU, KOHMAKIMOPOS, 8blkodamenet, po3emox u op.
Ocpanunumenu xaacca D (mun 3) AGAA0MCA 3auumorl om nepeHanparcerull, npoueouiux 4epes npuoopol
waacca G, u ozpanuMusarom ux eeaununy 00 1,5 kB. Taxue oepanuyumentt YCmanaemearomes 6 pacnpeoe-
JUMEIbHbIe KOPOOKU, DOCIMKU U MOYM BCMPAUBAMbCA 6 Camo 000pyoosanue. Opanuuument 3moz0 Kaacca
OCYUECBAIOM. SAUUMY SNCKMPUHECKO20 000PYO0BAHUL C ANeKIMPOHHBIMU NPUOOPAMY, 4 MAKICe NEPEHOCHbIX
ANEKMPUMECKUX YCIMPOLICME.

IPLL, PLL, O6opynoBaHne
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Oeparuument nepeHanpaicenil
cepuu OII-101 na ocrose sapuc-
mopa npeonasnauer 0a8 3aujumol
NEKMPOOOOPYOOBAHUL OM. UMN)Tb-
CHbIX NEPEHANPANCEHUL], BbI3BAHHbIX
YOapamy MOIHUL UL KOMMYMA-
YUOHHBIMU NEPEHANPANICCHUAMU.
Hpu 803HUKHOBEHUL CKAMKA Nepe-
HANPANCCHUS 8APUCIMOPbE NPUOOPA
nepexooam 6 nposoosuiee cocmos-
Hue, MoK 803pacmaenm Ha HeCKOb-
KO NOPAOKOS, 00CMU2as ComeH U
MbICAY. aMnep U 02PaHUMUEAs Npu
IMOM OanvHetiuee Hapacmanue
HANPANCeHUA Ha 8b1600ax. Tlocne
NPOXONCOCHUSA BONHBL NEPeHANPA-
HCCHUSL 0ZPAHUHUMENL B036DAUYA-
emes 8 Henposoosee CoOCMosHue.
Bpema cpabamuvisanus npuoopa
coCmagnaem okono 25 M.

B pacnpedenumenstom upme
BHYMPU OOMA YCMAHABUBAIOMCA
sapucmopnvie Y3UII knacca C
ww D (mun 2 u 3). Hedocmam-
xom Y3UII na 6ase eapucmopos
ABNACMCA MO, 4MO NOCNe CPa-
OaAMbIBARUSA OHO HYICOACMCH 8
OXNANCOCHUU, YMOObL CHOBA TPULi-
mu 8 pabouee cocmosHue. Imo
yXyouaem 3auumy npu MHo20-
Kpammwlx paspaoax. 5ezycnosmo,
ucnomv3oeanue YSUII cnuxcaem
BEPOAMHOCD 6bIX00A U3 CMPOSL
000DY00BaAHUSA UMY TOPANCCHUSA
JI00€II, HO JYuUue 6Ce20 60 BPeMS
2p03bL OMKINOUAMb HAUOONee BAJIC-
Hble NPUOOPYL.

o E 158~ < (1) on
Ozpanumuments nepeHanpaiceul imp/z0 200 F;,";}',‘;,’,"?EE.:
cepuu OII-101 Gwbisarom ooHopas- I G
oy it mpexgasomi. Tpex- R i oo w1 o€

pasnwle yempoiicmea Kndacca B i —
YCMAHABTUBAIOMCA HA MPEXPAIHOM

8600e. OoHogasHble (Knacca D) {
UCNOTBIVIOMCA QLA SAUUIMbL Omoe- |
JIHBIX OMpeoumeneii um pynn. : '

—
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Yempoiicmeo 3augumor mnozogpynxyuonansroe (Y3M)
NPeOHAIHAMCHO ONIA 3auumol 000pY0osanus (8 dome,
Keapmupe . oguce u np,) om paspyuaonezo 803-
0etiCmBUs. MOUHBIX UMNYTICHBIX CKAYKO8 HANpAice-
HUA, a maxice 08 OMKIOUEHU 000DYO0BaAHIUA NPU
8blX00e Cemesoz0 HANPANCeHU 3a 00NYCmuUMble npe-
denvt (170—270 B) 6 00HopasHbix cemsax. Braroue-
HUe HANPAJCeHU NPOUCXO0UIN ABIMOMAMUHECKU TPU
B0CCMAHOBNCHUL €20 00 HOPMANLHO20 N0 UCIEHEeHUU
3a0epacKY. NOBMOPHO20 8KOYMeHUA. Yempoticmeo
npedcmagniem coooll pene KOHMpPOs HANPAACHUS
C MOUHBIM ANEKMPOMALHUMHBIM Dee HA 6biX00e,
O0NONHEHHOe 3AUUMOLL HA BaAPUCOPAX.

Pene nanpaxcenus (PH) — amo npubop, couemarowyuii 6 cebe anexm-
DoHHOe YCmpPOTICMEo KOHMPONA HANPANCCHUS U ANCKMPOMALHUMHILL
Dacyenumens, coopanmsie 6 00HoM Kopnyce. Pene nanpaxcenus cepuu
PH — gecama agpgpexmugroe Yemporcmeo ons 3auguimol 000py006aris
npu BO3HUKHOBEHUL OIUMENnsHbIX nepenanpaxcerutl. OHo npeonasHauero
ONA OMKIOMEHUS ObIMOBOLL 1 NPOMBUUICHHOU 00HOPASHOU HADPY3KU
220 B, 50 Iy npu Heoonycmumoix KONCOAHUAX HANPANCCHUSL 8 Cemu ¢
NOCICOVIOUSUM  ABIMOMATMUYCCKUM  BITIOUCHURM 110Ce B0CCIAHOGNICHUSA e
napamempos. Pene moocem 0bimb U320M061HO Ha 0A3e MUKDONPOUECCO-
pa unu npocmozo KoMnapamopa u OCHAu4eHo YCmpotcmeom pezyiuposiii
6epxHec0 U HUNCHe20 NOPo2a CPAOAMbIGANHUS.
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Pene wanpaxcenus mozym Obimo Kax 00HOPAZHbIMU, MAK U mpexphas-
Hou. Thexgasnole pene HANPANCEHUR UCNONLIVIOMCA HA MPEXPAIHOM
8600e OnA 3auyumol mpex@asrozo 000pyooanus. OHu, Kax npasuo,
OMKTIOUAION CeMb He HANPAMYIO, 4 4epe3 ANeKMPOMAZHUMHbILL KOHMAK-
mop. Hpu omcymemsuy mpexpasnovix nompedumeneti yqie 6cezo 6yoem
nOCMAsUMs Ha Kaxcoyio (azy no 00HOPASHOMY pene HANPANCeHUA.

|

B sasucumocmu om cnocoba nooxmodenus peie HanparceHus mozym
Obimb BbINOSIHEHBL 6 U0e NEPEeHOCHO20 YCMPOTICMEa Mund «SUIKa—po-
3emxa» ua ONA YCMAHOBKU 6 pacnpeoeaumensHom wxagpy Ha DIN-peri-
K). O0biHO maxue pene umMerom Wupoxuil Ouanda3on pezyiuposox u
MOYM PAbOMAms 6 HECKOMKUX HESABUCUMBIX DeNCUMAX: KaAK Dere Ha-
NPANCCHUSA, KAK PeNe MUHUMANBHO20 HANPANCCHUS, KAK Dene MAaKCUMANb-
HO20 HANPANCCHUA UL KAK Dene SPeMen ¢ 3a0epacKOll Ha BIIOUCHUE.
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Cxema nogkniodenus pene PH-113 Cxema nopgkniodeHns pene PH-113

L — ¢dasa L — da3a
Cetb 220 BONBLT . N — Honb CeTtb 220 BONLT N — ﬂ)onb
® m—— @ L e
A @) Knemmbl =i @
W KaTyLLKN W
. KOHTakTopa =
K Harpyske
0o 7 kBt
K Harpyske

Pene nanpancenus padomarom 6 ouanazone 100—400 B u 0eramca Ha Ycmpolicmea, umerouue ceoro KoHmar-
MHYIO 2DYNNY U YRPAGLAIOUGUe HAZPY3KOU CAMOCIOAMENbHO, a4 MAKICe Pene, KOmopbie YNpasiiom Hazpyskoll
uepes 60ee MOUHbE KOHMAKMOPL.

Devolt-83A HexoTopsie THIIBI pejie HANPSKEHHA MOTYT
HCIIOJIb30BATHCA I CAMOCTOATEBHOTO OT-
KIIOYEHUA HIEKTPHIECKON CETH NpPH BO3-
A HUKHOBEHHH aBAPUHHOIO HamnpsukeHHda. OHHU
L g snuanuan - 00/121210T 0OJIbIIEH KOMMYTAIIMOHHOM CIIOCO0-
ao™ ";"1'5“0... - HOCTBIO M YIIPAB/AKOT CETHIO C HATPY3KOH 10
“.',;';::“ T 13 kBT, 4TO0 BIIOJHE JOCTATOYHO MJIA KBAPTH-
PHI MM YAaCTHOTO JOMA.
IIpHGOPHI YCTAHABIUBAKOTCA HA BBOJE IIOCTIE
anexrpocuyerynka u Y30 Ha DIN-perky.
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Pene nanpsancenus e umeem 6CmMPOeHHOT 3aujuntvl
OM BbICOKUX MOKOB, NOIMOMY €20 HYICHO YCMAHAS-
JUBAMD NOCE ABMOMAMUMCCKO20 BIKIOUATNEA.

Lpu amom HOMUHANLHLIL MOK pere 00JeH Obimb
Ha 20—30 % 6blue HOMUHANLHO20 MOKA ABIMOMA-
ma. Pene wanpaxcenus maxyce He 3auquuiaronm om
BbICOKO20 HANPANCCHUA OCMAMOUHBIX MOKOE 2PO306bIX
pa3spaos.

Konwmaxmop — amo xommymayuonnii annapam
OUCMAHUUOHHO20 OCTICMBUS, KOMMYMUPYIOWULL Hazpys-
Kl NEPeMEHH020 UM NOCMOAHHO20 MOKA, KOMOPbili
NPEOHAIHAYCH 0L HACbIX BKTINOUEHUT U OMIKIO-
uenuil. OHu MO2ym YRpaensmb 0C6emumensHolmi,
0002pesamensHblMIL 1 OPY2UMI YCMPOTICMmEamy 6
CUNOBBIX UENAX NOCIMOAHHO20 U NEPEeMEHH020 MOKA C
Hanpaxcenuem 00 380 B u wacmomoit 50 i,

R

.ff[“f |

2% i?l
4 &\

Jamuur npesviuenus, nanpsicenus JIIH 260 npeona-
SHAMEH O OZPAHUMCHUS MAKCUMATBHO O00NYCIMUMOZ0
Hanpaxcenus na nazpyske. On padomaem coemec-
muo ¢ Y30 umy ouppepenyuansrom asmomamom

¢ moxom ymeuxu 30—300 mA. Hanpaxcenue cpaba-
muganus JITH 2060 ycmanagnueaemcs 8 npedenax
255—260 B, spemsn cpadamwvanus — 0,01 ¢. On
BLINONHEH 8 CIAHOADIMHOM MOOYAe Ha 0da3e 00bMHO-
20 8apucmopa u npeoHaHawer 0Af YCMAHOBKY Ha
DIN-peiixy 35 mm. Cnedyem ommemums, wmo Oamuux
co30aem moK Ymeuxu U bi3bi8aem cPabdamoleanie
Y30, xomopoe me moxcem SKMOUUMbBCA CAMOCINOA-
MeNbHO, YMO AGIACMCA €20 OCHOBHBIM HEOOCINAMKOM.

b}
B
a L1 J.'-{.-—-—"Li"’ =
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| Kabenb 1 kabenb 2

Konmaxmopsl Mo2ym Ucnons308amacsl, Hanpumep, Ona YRPAGIeHUs PENCUMOM PAbOmbL cucmemst 0002pesa nosos,
K020 MOWHOCIL HAZDEBAMENbHBIX Kabeneti npesviuiaem 00nyCmUMyI0 MOWHOCH MePMOPeyAmopa.
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Konmaxmop, ynpaeniemviii 6oimouamenem, UMNYIsCHoM pene, mai-
MePOM UMY Opyeum OAmUUKOM, NO360AeM GKIOUUMbL (BbIKIIOUUMD)
HEOOX00UMYIO HAZPY3KY, € KOMOPOLL ANCKMPOHHbIe Pene, PaCCumantble
HA CDABHUMENBHO HEOOMbUIUE TWOKU, CAMOCMOAMENLHO CIPABUMbCA He
Mozym. Konmaxmopol AGRAIOMCA HE3AMEHUMbIM 2NCMEHIMOM MHO20PYHK-

YUOHANBHOUL CUCEMbL MUNG «YMHbiLl 0om».

Konwmaxmopo, mozym 6bimo Kax 00HOPA3HbIMU, MAK U MPEXPASHOIMIU.
OCHOBHbIMU NaApAMemMPAM, 110 KOMOPbLIM OCYUECMBAAION. BbIO0D KOH-

Maxmopos, AGAAIOMCS CReoVIouyie:

— HOMUHATBHOE DabOYee HAnpalceHue cemil

— HOMUHANBHBIL PAOOUULE TOK;

— HanpaNceHue Kamyuwky ynpagienus;

— KOAUMeCmB0/8U0 OONOHUMENBHBIX KOHMAKNO8.
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Pene KoHmpons wanpaicenus —
MO YCmpOoLicmeo, KOHMPOnupy-
1oujee BeIUMUHY HANDANCCHUS 6
ANEKMPUHECKOLl cemu U Paspolea-
1oujee YRPAGRAOUNIO Uens, el
deticmeyrouee 3HaxeHue Hanps-
JCEHUSL BbIXOOUM 3G OONYCIMUMbLLL
ouanaon. IIpu 3mom ynpaensio-
Wuli cuznan nooaemcs Ha KoH-
MaKmop, mOTHMOUUL PYHKUUL
CUNI08020 BbIKTIOHAMETA.

Cmaounu3sa-
mopwi

Crabum3atopsl HAIPSKEHNA TIPES-
HA3HAYCHBI I 3AIIUTBI CETH OT KO-
7€6aHui HanpsukeHus. OCHOBHBIMU
HAPAMETPAMH, HA KOTOPBIE CIIEAYET
0OpaTUTh BHUMAHUE TIPU BBIOOPE CTa-
OMIIN3ATOPA HAPUKEHHUS, SABJIAIOTCS
KOMMYECTBO (PA3, BBIXOAHAA MOIIHOCTD,
JVATIA30H BXOTHBIX HATPSDKEHUH, OBbIC-
TPONENCTBAEC M YCJIOBUA IKCIUTydTa-
nuu. Ilepe BBIOOpOM CTabrIn3aTopa
HATPSDKEHUA HEOOXOIUMO OIPE/IEUTD
HE/IOCTATKU TIATAIOMIEN EKTPOCETH.
HanpskeHue Moxer ObITh WM CIUII-
KOM BBICOKOE, WM CJIMIIKOM HH3KOE,
WA KOJNEOMOMEECs.

BrIxogHas MOIHOCTL CTAOWIN3A-
TOpA OINPEAEIAETCS 10 CYMMAPHOI



MOIIHOCTH YCTAHOBJEHHBIX IIPHU-
60poB. 3HAYEHUE MONIHOCTH KOH-
KPETHOTO 3/IEKTPONPHOOPA  MOKHO
ONPEAENUTh 1O €0 MACMOPTY W
MapKUPOBKe Ha Kopryce. [Ipu atom
CJIEAYET YUUTBIBATL TaK HA3BIBAEMYIO
TOJHYIO MOIJHOCTD, T. €. €€ AKTUBHYIO
1 PEAKTUBHYIO cocrasgiomue. [Ipu
TOJICYETE MOIIHOCTH, NOTPEOIAEMON
YCTPOVICTBAMH, TAKKE HYKHO IPUHATD
BO BHUMAHHE IYCKOBBIE TOKH, KOTO-
pBIE MOTI'YT HOBBICUTD IOTPEOIACMYIO
pUOOPOM MOIIHOCTb B HECKOJIBKO
pas. I ecm ecTb Takue norpedure-
U (HAIPUMEP, SNEKTPOABUIATEIIN),
TO UX MOMIHOCTb CJIEAYET YMHOXUTh
MUHMMYM Ha Tpu. IIpome Bcero

HOTPEOAEMYIO  3IEKTPOIIPHOOPAMU
MOIIHOCTb B IIEJIOM ONPEAETUTD TO-
KOU3MCPUTCIbHBIMU  KICIIIAMU. Ha
BBOJZIC B JIOM IIpH BCCX BKIIOYCHHbBIX
NEKTPONPUOOPAX KICIHU [OKAKYT
MAKCAMAJIBHYIO HArpy3ky. [10 uroram
JaHHBIX I/ISMCPCHI/Iﬁ " TIOJCYETOB
MOXKHO BBIOPATb CTAOMIM3ATOP HA-
NPSDKEHNA  COOTBETCTBYIOMIEN MOIII-
HOCTH, YBEJMYMB NOJYYEHHOE 3HAYE-
HYe Ha 20 %. DTO MO3BOMNUT CO3IATH
PE3epB MOMHOCTH Y1 MOJKTIOYEHUA
HOBOT'O OOOpY/IOBAHUA U IIPOJUIUTH
CPOK €ro CJIyKObl 32 CyeT paboThl
B OOJIETYEHHOM PEKUME.

Jia onpeneneHus BXOAHOIO Ha-
NPSDKEHUA  CTAOMIN3ATOpd  U3MeEps-
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€TCA PEAIbHOE HANPSKEHUE B IH-
TAIOWEH CETH B PA3NMYHOC BPEMA
CYTOK B TEYCHUE HEACTU. 3AMEPHI
1eIecoobpasHee IPOU3BOJUTL B
3UMHEE BpEMd, KOIZia NOTpebJIeHHE
3JIEKTPOSHEPTUU  YBETHUUBAETCHL.
Juranason BXOAHBIX HANPAKECHUN
CTA0MIM3ATOPA JIOJKEH BKJIIOYATDH B
ceos MOTYYCHHBIC MUHUMAJIBHBIC U
MAKCHUMAJIbHBIC 3HAYCHUA, HO UYEM
OH IIMPE, TEM JIyHIIE.

BaxHoil XapakTepUCTUKOH CTa-
OUIN3aTOpa, ONpEAeIAomel Ha-
JEKHOCTb YCTPOFICTBA, SBIAETCS €r0
CIIOCOOHOCTD  BBIICPKUBATL MAKCH-
MAJIbHBIE TIEPErPY3KH B TEUEHUE OII-
PEEIIEHHOTO TIPOMEXYTKA BPEMEHM.



Jna mpexpasnolx cemeii 603MONCHO NPUMEHEHUE KAK 00H020 mpexdas-
Jna 3augumor 00HOPASHbIX cemeli HO20, MAK U mpex 00HOPASHbIX CMAOUUSAMOPOs. Bmopoii sapuarm
NPUMEHAIOMCA 00HOPA3HbIE CMd- umeem ceou npeumyuecmsd. Bo-nepeoix, mpexgasroie cmaduru3amopoL
OUNUSAMOPbL HATPANCEHUA. CMOAM. 3HAMUMENLHO 00podIce. BO-6MOPLIX, ecaut N0 KAKUM-MO NPUHUHAM
nponaoem 00Ha U3 NUMAarwux a3 Ha 6xooe, 06e Opyaue OCMAaHYMCa

8 pabovuem cocmosHuy (Mmpexpasnolii CmaduIU3amop 6 3mom Cyudae
omicmouum ece pasvl). OOHAKO 6MOPOL BAPUAHIM BOIMOIICEH, UL TPU
YC08UY NOOKTNOUCHUA K MPexpasHoll cemu 00HOPA3HbIX nompeoumenet.
Ecmu oce 8 cemu umeemcs mpexgpasnas Hazpysxd, mo 3mom eapuarm
UCKIIOYEH.

Tpexpasnoui cmadumMi3amop peKomenoyemes ycma-
HABIUBAMb 8 CyHae DONLUOL CYMMAPHOLL HAazpy3-
KU 60 GHympennel cemu, a makxice npu HamuHuLL
mpexgasnoix nompeoumeneil. Ipu amom credyem
00pamumpy HuUMAaHLUe Ha PAsHoOMepPHoe pacnpeoenerue
Hazpy3Ku mexcoy pazamu 60 usbexcanue dpgpexma
nepexoca (pas.
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Ilepexoc a3 — aro a(dexr, CBA3AHHBIN C HEPABHOMEPHOI
HATPY3KOM Ha Kaxayio (asy. [IpH 3TOM IOMy9aerTcs, YTO OffHA
WM JIBe (Da3bl Meperpy:KeHsl, a ocTaBmasAca (pa3a He JOrpyxe-
Ha. IIoHATHO, YT0 TepeKoc (pa3 MPOUCXORHUT NPHU TPeXx(Pa3HOM
BBOJIE, €C/IU GOJBITUHCTBO OJHO(DA3HBIX HATPY30K IOJKIIOYeE-
HbI K OJHOU U3 Tpex (ha3. B xorremxe 310 MOIyT OBITH MOMI-
HBIE MTEKTPONPHOOPDI, TAKHE KAK IUTHTA, PO3CTKH KyXHH, Jai-
HHUK, TYXOBO¥ IKA(, KOHTUIHOHEDP, IMEKTPHICCKUN TEIUIbII
nmoJI. fIBHBIM NPH3HAKOM mepexoca (a3 ABIAETCA HEyCTOMIUBASL
paGora OBITOBBIX NPUOOPOB HIH TYCKIO TOPAIMEA cBer. OT
nmepexoca (pa3 94acTro MOKeT CpadaThiBaTh Tpex(as3HbIH aBTO-
MaT, Ja’Ke eCIH O0INas HAIpy3Ka He IIPEBBINIAET PACUCTHYIO.
Ilepexoc (pa3 MO:KHO BBUIBHTH JIEKTPUYECKHMH KICHIAMH WIH
TECTEPOM, U3MEPHB TOK Ha KaxKmo¥ ¢haze. dddexr ycrpansercs
IyTeM NepepacnpeaeeHis HArpy3ku. I 3aluTsl OT BHe-
NIHEro mepexkoca (pa3 (MPUXOJAIEIO B JJOM) YCTAHABIHBAIOT
CTA0WIN3ATOPHl HANPSIKEHHA (OTAEIbHO HA KaKayro (asy).

Cmabuau3amopsL. HanpaNceHus
HEOOMLULOLE MOUGHOCTILL NPEOHA-
3HAMCHBL 0N 3AUUMbL OMOCTILHBIX
EeKMPonpuoopos, Hauboee
YYBCMBUMENBHBIX K& CKAMKAM
Hanpsaxcenus 6 anexmpocemu. OHu

IIpu ucnons3osanuy cmaoum3a-
MOpa HANPANCEHUA <HA 66Cb 00M>
€20 ANeKMPUMECKAR MOUHOCTIL
O0HCHA NPEBbIUAM CYMMAPHYIO
MougHoCmes Hazpysku Ha 20—30 %.
B amom cnynae cmabunuzamop
BIMOHACINCA 6 Cemb M 660-

0e aneKmponposooku 8 30anue
nocne cHemuurd, nocae008amensHo
6 Pa3pwi6 NUMArUEe20 NPoood.

CHaY.

9000/3

NOOKMOHAMCS K cemit npu no- mEe

MOWU BUIKU U HA BbIXO0C UMEIOM E o Powerok. @

O0HY UM HECKOAKO Po3emox. Jo- ® s ©

nonHumensHotl gynryueri cmaoi- i e :

JUAMOPA HANPANICEHUS ABNACTICA " 1" /-.\ ﬁ
B03MONCHOCL NOTYHCHUSL BbIX00- ‘S e g e & e g e ée
HO20 HANPANCCHUA, OMIUYHOZ0 OM ° ® ° e °
220 B. AN A8 A& N A&
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Bce cmabunusamopes, xax npa- )

BUTIO, UMEIOM 6CMPOCHHbILL

ABMOMAMUHECKULT BLIKTIOUAMENb ;_) —
O 3aUUmbl NOCACOYIOWeLL yeni & ; |

0m KOPOMKUX 3AMbIKAHULL U
nepezpy3ox. Jna 3auumol 3neKm-
pumeckoll yenu camozo cmaouiu-
3amopa om B03HUKHOBEHUSA 6 HeM
CBEPXMOKO8 HENOCPEOCMEEeHHO
nepeo cmadUUIAMOPOM O0ICEH
Obimb MarKce YCMAaHOBICH «a8mo- Harpyaka
MAM> HYHCHO20 HOMUHAAG. CXeMd
NOOKINOUEHUS CIMAOUIUIAMOPA
HANPANCEHUA 00bIMHO OblBaem
U300paKNCeHA U320MOBUMENEM ABCN AA
YCMPOLICMBa Ha 00HOUL U3 CIMEHOK

Kopnyca.

K notpebutensam

~220 B o1 cTtabunnsatopa

ABCN CyeTyuk

200
b4

©
X

—x

Co3aHNe MHOTOYPOBHEBOM 3aIUTHI — 3TO BA’KHASA M OTBETCTBEHHAS 3a71a4a, KOTOpas Tpedyer
onpeneIeHHON MOATOTOBKH. OHA BKJIIOYAET B Ce0S BHIOOP YCTPOMCTB MO THITY H XAPAKTEPHCTH-
KaM, a TAaK}K€ WX NPABWIBHBIA MOHTAK. IIpeArnoureHne peKoMEeHAyeTcsa OTAaBarh (pupme-u3ro-
TOBHTEJII0, KOTOPAs IPEJIATaeT MOTHBIA ACCOPTHMEHT 3AMUTHBIX YCTpO¥icTB. IIpH 3TOM CiIemy-

€T YYHUTBIBATh, YTO HA CTPOUTEIbHBIX PBIHKAX 3aYACTYIO IPEIATAI0T HecepTH(HUIHUPOBAHHbIE
H3/Ie/THsA.
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BBOAHbBIC 1 pACHIPEACTUTCIBHBIC

YCTPOUCTBA

OCHOBHBIE OBITOBbIE U IIPOMBIII-
JIEHHBIE TIOTPEOUTENH ANEKTPUUECKOI
SHEPIUU IUTAIOTCA OT TEHEPATOPOB
HEPEMEHHOTO TOKA 3JEKTPOCTAHIMI,
I7IE BBIPaOATBIBACTCA TPEX(PA3HBII Ie-
PEMEHHBII TOK HU3KOIO HATIPSKEHMUSL.
Jlo moTpebuTen NePEMEHHBIN TPEX-
(pa3HBIN TOK JIOCTABIAETCA 1O JINHU-
AM 3JIeKTporepeaad. it Toro 4To6st
CHU3UTb HOTEPY IIPU HEPEade 60Ib-
ON JIEKTPUYECKON MOIIHOCTU HA
OOJIbIINE PACCTOSIHUS, HATPSLKEHHE

B JIMHYAX JIEKTPOIEPEAY NOBBIIIA-
I0T 0 HECKOJIbKUX COTEH KHJIOBOJIBT.
HenocpeactseHHo nepes noTpedu-
TENEM OHO IOHIKAETCA B TPAHC-
(hOPMATOPHBIX TOJCTAHIINAX PU
HOMOIIY HNOHIKAIOMUX TPEX(PA3HBIX
TPaHC(HOPMATOPOB IO CTAHAAPTHOIO
3HayeHus — 380 Bompr Takum 06-
Pa3oM, HA BBIXOAEC M3 IIOACTAHLIUM
MBI IMEEM TPEX(PA3HBIT NEPEMEHHBIN
TOK C HANPSKEHUEM MEXKAY (hasza-
mu 380 Bonbl. Takoe HampsKeHHE
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HEPEMEHHOIO  ANEKTPUYECKOIO TOKA
HA3BIBAETCA JIMHEVHBIM  (MEKIy(as3-
HbIM). Kaxmag muHuMA Tpex@asHoro
HEPEMEHHOTO TOKa 0003Hayaercs L1,
L2, L3 wm A, B, C. Jlanee anexrpo-
SHEPIUs TOCTYIIAET TOTPEOUTENIO IO
HU3KOBOJIBTHOM JIMHUY 3MEKTPOIIEpe-
714, KOTOpas BKIIOYAET B CEOA TpU
(pasHBIX IPOBOJA M IIyXO3d3CMIICH-
HBII HEATPaIbHbI PEN-TIPOBOAHMK
(MMEHHO TaKaA CUCTEMA HCIIOJb3YET-
€ U1 OBITOBBIX 3/EKTPOCETEN).



Beoo
68 UaCmHulil
oom

Oprasusanyst ANEKTPOIUTAHIA IOMA
HPOUCXOJUT TIO TAKOI CXEME: BHEIIHSA
CeTb—BBOHOE YCTPOHICTBO (BY)—arek-
TPOCYCTYUK—PACIIPEACTUTCIBHBIIN
IIUT—BHYTPEHHAA PA3BOJIKA.

[Ipn 0gHO(MASHOM IMTAHUU JIOMA
WM KBapTUPBl Hanpsxenue 220 B
00eCIIEeYnBAIOT /IBA TIPOBOAA — (Pas-
upit (L) u nynesort padoumit (PEN).

Tpex(hazHOE ANEKTPONUTAHUE OCY-
IECTBIAETCA Yepe3 TpU (Pa3HBIX MPO-
soma (L1, L2, L3) u onuH HyneBoit
padounti nposoy (PEN). IIpu Takoit
HPOBOJIKE JIOMKHA ObITh 0OECTIEYEHA
PABHOMEPHAA HAIPY3Kd HA KAKIYIO
u3 tpex a3, B Henm HampsxeHue
220 B co3maeTcs MEXIy KUKAbIM (as-
HBIM [IPOBOZIOM U PaOOUYUM HYJIEBBIM
IPOBOJOM (BCE OBITOBBIE HPHOOPHI
padoraor or HanpskeHusa 220 B).

BeogHoe
¥ YCTPOWCTBO
PE (BY)

Paszoenenue PEN-npogooHuxa 60
8600HOM Ycmpoticmee. Hynegoli
nposod (PEN-nposoowur) coeou-
HACMCA € 271ABHOUL 3A3eMAAIOUCL
WUHOLL (Mmarice YCmaHo8neHHol
80 8600HOM Yycmpoticmee). Ha
2NABHOLUL 3A3eMAAIOUCLL ULHe
PEN-1npo6oonux pacuennaemeci Ha
Hynesoll pabouuil npogoorur (N)
u 3awummsiil npogoorux (PE). Om
8600H020 YCMPOLICMBA NPOBOOHUKU
N u PE uoym u30muposanuo opye
om opyaa.

L1,12,L3,N | PE
AB
50 A/4
L1|:| | OMH
L2|:| | OMH
|_3|:| .OI'IH
_N|L I_oorlH
3
KWh
LI,N L1123 % L1,12,L3,N
AB AB AB
32A/2 20 A/3 32A/4
ACTPO-Y30

®-3211
40/0, 03/4

DQD

ACTPO-Y30O| ACTPO-Y3Qr— |

AB AB ®-2212 ®-3212 AB
13A/2 16A/2 V) 25/0,03/4 | 40/0,03/4 6A/2
T e
Lenb PoseTouHas Hacoc CraHok Uenb
ocBeLlleHud uenb OCBeLleHnA

CXeMbl 8600HbIX YCMPOLICE MOYM. OMAUNAINGCA 6 3ABUCUMOCTILL O
nPoeKma, HO NPUHYUN UX YCMPoLicmea 00uHaros. Iumanouuii xabers
om BHewHell cemu 3a600Umcs 8 MeMANIUHeCKuli wKagp, 20e noocoeou-
HACMCA K 2N1ABHOMY 3AUUIMHOMY ABMOMAIMUMECKOMY BbUIOHAMENIO,
10360AA10UeM) 0Decnewums 00uee OMKIIUeHUe ANeKIMPONUMAHUA.
Ilocne 2na6H020 ABMOMAMUMECKO20 BbIKIIOUAMENSA K KANCOOMY (PAZHOMY
1POBOJY U HYLEBOMY NPOBOOHUKY NOOKMIOUAIOMC CIEUUANbHbIC YCIMPOLic-
Mea 3auumeol Om UMNYIbCHbIX neperanpancenuit — Y3UII (OIIH). Y3UII
YCMAHABIUBAIOMCA ONIA 3AUUMbL 6HYMPEHHEll ANeKMPUHECKOLL cemu om
De3KUX CKAMKO8 HANDANCCHUS, BbISEAHHBIX ABAPUAMU 60 6HEULHELl cemu
uny 2po3osomu paspaoamu. OHu COeOUHAIOM NPoBoda ¢ 21A6HOL 3a3em-
JOUELL WUHOLL U COPACHIBAIOM NOBbIUEHHOE HANPANCeHUe C (PA3HO20
nposoda Ha 3asemaenue. Janee wepes cuemuux numanue nocmynaem 6
pacnpedenumenstoe Ycmpoicmeo.
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LN

AB
40 A/2

kWh

PE

ACTPO-Y30
®-2311
40/0, 03/2

ACTPO-Y30

®-1111
EDm/o, 01/2

I
AB AB
10A/2 16 A/2

i

Lenb

ocBeleHnda Lernb

Cuctema TN-C

3 dpasbl

BxogHoi kabenb

1 pasa

==t
PEN

BxogHow kabenb

I
AB
25 A/2 10A/
| PE

POSGTO'-IHaFI

CaHTex-
KabuHa

onekTpo-
navTa

Cucrtema 3asemnieHna TN-C

Ha cxeme u3o0pancer 00Hopas-
MUl 86800. 30ecb nocae cuemuuKa

numanue cpazy nocmynaem Ha
Y30, umo ne coscem 6epro, m. K.
Y30 maroce nyxcoaemca 8 sauume
om moKo8 nepezpy3Ku U Kopom-
K020 3ambikanus. Cneoyem mexcoy
cuemuurom u Y30 ycmarnosume
aABMOMAMUMECKULL BbIKTIOUAMENb C
HOMUHATILHOIM MOKOM, MEHBULUM,
wem HoMuransHeiil mox Y30.

Ilpu omeymemeuy pacuenienus
npu. 00HOPASHOM NOOKTIOUEHUU
om BY 6bix00am 08a nposooHUKa
(L, PEN), a npu mpexgpasrnom —
wemwipe (L, L2, 13, PEN). Taxas
Ccucmema mumanus 0003HAMAemcs
IN-C. C mouxu 3penus nompeou-
mesis, ee NPUIHAKOM AGTACMCH 6bi-
xo0awuti u3 BY npu mpexgazrom
NOOKTIOUEHUL HeMbLDEXHCUNBHBILL
BX00HOIL Kabenw, a npu 00HOPA3-
HOM NOOKTIOUCHUL — O08YXHCUNIbHBILL.

Hynesoii
pabounii
NPOBOAHMK
[nyxo3asem-
JieHHast
HeMTpaﬂb
PEN
PE
Hynesoi ////{ CoBMelLIeHb!
3aLUNTHbIN B OOHOM
nposof, NPOBOAHNKE
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Cuctema TN-C-S

3 pasbl 1 daza

L1

L
L2
L3 N
N

. PE
BxoaHou kabenb PE BxogaHoi kabenb
L

B cucmeme numanus, 0003navae-
xoti kax TN-C-S, npu oonopasrom
numanuy K 6600HOMY YCIMPoLicmey
L1 npuxooam 0éa nposoda (L u PEN),
PE a YXo0sam 6 DacnpeoenumenvHolil

wum 0oMa uni Keapmupsl mpu

nposoda (L, N u PE).

IIpu mpexgasrom numaruu 0oMma
N HA 6X00H0e YCMPOUCMEO NPuxo-
oam vemuvipe npoeoda (L1, L2, L3
u PEN), a om 1e20 K 6Hympen-
Hemy PAcnpeoeumensHomy umy
00Ma NPUXO0AM NAMb NPOBOOHIU-
xoe (L1, L2, L3, N u PE), m. e. 60
8600HOM YCmMpOTicmee Ha 2A6HOL
3A3MNAOUCIL WUHE TPOUCKOOUN
pacuennenue npoéooa PEN na
npogoonuxy PE u N.

Cuctema 3azemneHusa TN-C-S

PEN

LLnT pacnpenenmtenbHbIn
(Hanpumep, aTaXHbIN)

Mpwn yctaHoBke BPY paspeneHve

PEN PEN-npoBoaHvnka nponcxoauT BHYTPKU AomMa

Beoo anexmpuyecmea 6 0om moicem
OCYU4ECIMEIAINBCA U HEPe3 B600HO-
pacnpedenumensiioe YCmporicmeo
(BPY), 2de npoucxooum He monsko
npuem, Ho u pacnpeoenerue Jex-
MPUUECKOLL 3HepeuLt 1o 2PYnnam
eHympu doma. BPY 00biro yemaras-
JUBACICA 6 00Me Ut 8 NPUCMpoLiKe
Ha 68600e Kabend. B bonsuion oome,
20e mooicem. Obimb HECKOIKO 0moe-
JIbHbIX 660006, BPY ycmanaenusaemcs
HA Kaoobli U3 HUX. B obwem cyyae
BPY npedcmaansiem coboil ukagp,
KY0a 3a600UMC Kabely Om BHeulHell
cemit U PAasMeUaromcs CHenuK U
o pasmmble saupmmbie YempoLcmea.

MOBTOPHOE 3a3eMIIEHME BPY — BBOfHOE pacripepenurensHoe| A1 mpexgasiozo 8600a ucnonbzyen-
oma YCTPOIACTBO L KaGeb C 4embPaMA NUMAIUUMIL

nposodamu (L1, 12, 13, PEN), ons
ooHogpazrozo — ¢ oeyma (L, PEN).

'3LU — rnaBHasa 3a3emMnstoLlas
LUMHa
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L2 13

PEN
L3 A ap
= ansa kpenne-
HUSa kabens

BY

x
[e)
SRS

— Py6unbHMK
T [ Paspsa4uKi
PEN

3
[MnaBkue

L1L2L3N PE BCTaBku

Beoonoe ycmpoticmeo — 3mo
cooproe ANeKMpPomexHuH4ecKoe
YCMPOLICMB0, NPeonasHauenHoe
0N NePEUMHOLL 3aUUMbL ANCK-
mponumarus ooma. Bsoonoe
YCmpoLicmso 6ce20a Yemanaen-
saemcs 6He 00Ma Ha OauxICaALiuen
cmonoe JIDII unu Ha cneyuansHoll
xoncmpykyuu. OHO 6KIIO4ACT. 6
cebs yempoiicmea 0ns Ynpasienus
U 3auumbl 3NeKMpocemis 6ce-

20 doma. Kax npasuno, éce o
pacnonazaromecs 6 CneyuansHoM
wKagy ¢ onpedeneHHol cmenensio
2ePMEMU3AULLL.

Co2naCHO NOCTOHUM HOPMAMUBHBIM O0KYMEHIMAM, SNeKMPOCHeMH UK
maxice 00NNeH YCMAHABIUBAMLCS Ha. Yauye. TI03momy 3auacmyo ezo
Dasmewyarom 60 6600HOM WIKAPY C NPOIPAUHLIM OKOUKOM 0N CHUMbIBA-

HUS NOKA3AHULL.

Inasnaa sasemnsowasn wuna (13L0) — eaxcnetiuuii anemenm anexmpu-
wecKoll cucmemsl 4acmno2o ooma. Ilpu cucmeme numanus TN-C-S, xo-

mopas 6 HACMOAUEeE 6DeMs AGNACMC OCHOBHOU OIS HACMHO20 CeKmopd,
Ha Hell ocyuecmensemes Heodxooumoe pasoenerue PEN-npoeoonuka. Ha
2NABHOLL 3A3eMAMOWCI UWUHE CXOOSMCS 6Ce NPOBOOHUKIU OM. SAUUMHbLX

cucmem 0oma. dmo U npoBOOHUK NOBMOPHOL0 3A3CMACHUS, U NPOBOOHUKLL

om cucmembl YPAGHUBAHUA NOMEHUUAN08, U NPOBOOHUK OM PA3PAOHUKA
(o2parunumens nanpsxcenus). C Heli COCOUMACMC U WUHA PAdO4e20

Hys N.
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IIpu HaJIMYUH HA TEPPUTO-
PHM Y9ACTKA HECKOJIBKHX
JOIIOTHHTEIBHBIX IIOCTPOEK
Ha Ka)KJIOH M3 HHX PEKOMEH-
Ayercsa YCTAaHABIMBATDH II0CIE
IJIABHOTO BBOJHO-PACIIPE/E/IH-
TEJIBHOTO YCTPOHMCTBA JOIOJ-
HHTEJIbHbIE pPACIIpeeTuTeb-
HBIE YCTPOMCTBA.

Bce noocoeounenus x I3 npo-
U36005MCA NPUL. NOMOUU OOIMOB,
wario u 2aex, npurem KaxCcowil
Kaoens 00xeH UMemb 0MoeIbHOe
coeounerue. Bonmossie coeOUHeHIUs
HYHCHBL 0L 1020, 4MOObL 8Ce20a
MONCHO ObIIO OMKTHOUUMb JH0O0L
Sauummsili Kadens u npoussec-
Mt HEOOXOOUMbLE KOHMPOTbHbLE
3amepol. (CONPOMUBNCHUSA U0/
YU, ConpomUBLeHUs PACMEKAHUI0
Mmoxa u m. 0.).
IIpeonoumumensioim mamepu-
anom ong I3l aenaemcs meos.
Boamoxcro uzeomoenenue I3 u3
CMANU, HO 3aNPetyeHo UCNONb306a-
Hue amomunus. Taxoce sanpeujero
UCNOIB30BAHUE ATIOMUHUCBHIX
HAKOHEUHUKOB.

Ecnu 6 dome Heckonwko 8680008
NEKMPONUMAUA, MO HA KANCObIL
YCMAHABMUBACINCA OMOCTbHAS
2NABHASL 3A3eMAIOUIAR WIUHA.



Bce mokonpogodauie omipoinbie anemenmo. 00Ma UL K8APMUPLL 00NCHbL COCOUHAMBCA C 2NABHOL 3A3eMIAI0-
wiett wunoti. K weil nooxooam mazucmpansisiti PEN-nposooHux, 3auwummsil nposoonux PE, nposooHux nos-
MOPHOZO 3A3eMNCHUS, TPOBOOHUKI 0N CIIATLHBIX KOMMYHUKAUUOHHOIX MPYO (XON00MbIE U 20pAHuLi 800010600,
2as3, Omonaienue, KaHanu3auua u m. 0,), NPOSOOHUKU OM 6CeX MEMANIUHECKUX CIPOUMENbHOLX KOHCIMPYKUUL.
Tonyuennas cucmema HA3LI6ACMCA CUCMEMOL YDASHUBAHUA NOMEHUUAN0B.

PEN
|

PE

[am]ramrnﬂ DS
INZANZANZINZINZIN )

[ﬁh‘faﬁrﬂﬂ ISIE)
YWY\

N

=
MoBTOpPHOE
3a3emrneHuve
N — HyneBoli pabo4nii NPOBOAHUK
PE — HyneBo 3alLMTHbIN
NMPOBOAHMUK
PEN — coBMeLLEeHHbIN HyNleBOM
pabounii N HyNeBon 3IalUUTHbIN
MPOBOAHMNKN

Pacujennenue PEN-nposoonura euinonnsemcs 6 BY um BPY, 20e ons
amozo yemawasnusaromes 0se wiunsl (PE u N). Janee nposoomux PEN
coedunsemcs ¢ wunol PE, Komopas nepemwiuroli (ceuenuem, ne menb-
wm cevenus sauummsix PE-nposooos) coedunsemces ¢ wunoil N. [una
PE nosmopro 3asemnsemca. Iluny PE wyxcHo 3axpeniamo Ha Kopnyce
BPY npu nomouju 601moswlx CoeOUHeHuil u ¢ moxonposoosuuM KoH-
maxmom, wiury N — na xopnyce BPY wepes ouanexmpudeckue (He
nposodsue mox) u3oaAAmopsl. lunst PE u N 0071cHbL Obimb NOMEHECHb
madauukamy ¢ naonucamy PE» u «N». Sauummusie nposoda PE 00axcHb
UMems 3eeHO-JICeImbitl ysem, Hynesvle padouue nposoda N — 20y001i
ygem.

IIpu mommance BY Ha cmonbe nosmoproe 3a3eMaeHue HyiacHo 0enants
y cmonba. Ecau Ona 3AeKmponumanis 00Ma Uchosb3yemcs 6600H0-
pacnpedenumensrioe YCmporicmeo, pacnoroxcentoe 6 0oMe, mo anasHas
3a3eMANOWA wuna yemanasnueaemca 6 BPY u nosmoproe 3asemaerie
0enaemcs PA0OM ¢ OOMOM.

HepaBHOMEPHOCTh HATPY3KH IPH TPeX(Pa3HOM IIEKTPONHTAHHH IMPUBOJHUT K mepexocy (a3, T. e.
K YBEJIMYCHHIO HANPSKEHHS HA OJHOH (paze W CHH:KEHHIO HA Jpyrux. B arom ciydae Takxke
CO3JAI0TCH HEOMATrONPHATHBIE YCIOBHSA UL PA0OTHI TPeX(Pa3HBIX YCTPOKCTB.
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Yempoticmea, npeonaznavenmvie 014 3AuUmMsl 0m UMIYILCHLIX nepenanpaxcenuis (Y3UII), kax npasuno, camu
HYHCOAIOMCA 6 OONOTHUMENLHOU 3ausume om ONUMensHblx nepenanpaxcenui. laxue nepenanpsaxcenus (6 cuy-
uge Npesviuenits UM MAKCUMAnsHo2o0 ONumensozo paoouezo nanpiicenus U ) npusodam sapucmopor YIUII
6 cocmosnue npoeoouMocu. 1Ipu Imom uepes 6apucmop Hawnem npomexams mox, HPUOTUNCAIOUUIICS K
GenuHUne MOKA KOPOMK020 3AMbIKANUA U 00OCMUAIOWUL HECKONbKUX comen amnep. IIpakmuka noxasbieaem,
umo mepmopacuenumens éapucmoprozo Y3HII e ycneeaem ompeazuposams 6 no00OHsIX CUMYAUUAX U3-30
MeNnIoBoLl UHEPYUOHHOCHIL KOHCIMPYKYULL. B Maxux YCio8uax 8apucmop, kax npasuno, paspyuaemcs 6 meve-
HUe HeCKONLKUX CeKYHO, NOCNe 4e20 DENCUM KOPOMKO20 SAMbIKAHUSL MAKICe MOUCeN COXPAHAMBCA Hepes oyey
(no npodykmam paspyuienus u 20penus eapucmopa). IIpu 3mom 603nuxaenm 6eposmHocMs (NPu DAcnIaenenul
NAGCIMIUKOB020 KOPIYCA) 3AMbIKAHUA KAeMM Yempolicmea Ha kopnyc wikagpa ume DIN-pelixy u nospexcoenis
U3OMAUUY NPOBOOHUKOE 6 UENAX GKIIOHCHUS 3auuUmmblx yempoiicme. /s npedomspaueHus, maxot cumyayu
nepeo Y3UII pexomenoyemca nocaeoosamensio YCmanasaueams naasKue npeooxpanument (Ho He agmomamu-
uecKue BbIKI0HAMeNL).

Homunans, npedoxpanumencii, a marxce ux 6Pema-moxosvie Xapakmepucmuky onpeoessomes KOHKpemmoim
npouseooumenem YSHUII w ompaycaromcs 6 mexnu4eckol 0OKYMeHMayuu.
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mumenvHa.

Ilocie pa3geneHHsa IPOBOA-
Huka PEN ma N u PE Bo
BBOJHOM YCTPOMCTBE HUIH

B PACIIPECINTEIBHOM LIUTE
HX IOCJIeAyIolee COeJUHEHHE
B IIpeJeNax BHYTPEHHEH pas3-
BOAKH HE JIOIyCKAeTCH.

Beoonoe ycmpoticmeo, 8 Komopom
YBUII coeouneno ¢ nposooHuKom
PE uepes 6nox npeooxpanumenel.
Taxaa cxema Haubonee npeonoy-

Mpynna aBTOMATOB 3alUThbI

Tipeodoxparument (no cpasneniio
C aABMOMAIMUYCCKUMY BbIKI0UA-
Menam) 00aa0am HAUUMENbHO
MCHUUM BDeMeHeM CPADAMbL-
Banus, umerom 6osee 6biCOKYIo
CMOLKOCITb K UMNYIOCHOM
MOKAM SHAMUMENbHBLX GeNUMUN

U AGIAIOMCA O0Nee NPOCHbIMU

U HAOCHCHBIMU 110 KOHCIPYKUULU.
Kax noxaseieaem npaxmuxa, npu
6030€tICmBULL UMILYTILCHBIX Nepe-
HANPAJICEHULL ABMOMAMUMecKue
BLIKTIOUAMENY, GKVIOUeHNHbIe HOC-
aedosamensto ¢ Y3UII, 00801bHO
Hacmo BbIX00SM U3 cmpos. Mssec-
MHbL CAYHAL N0020DAHUL KOHIMAK-
mo6 UM NPUSAPUBAHUSL UX OP)2
K o0pyey. Kpome mozo, anemermoL
ABMOMAMUHCCKUX BbIKTIONAMENCL
001G0AI0M. 3HAUUMENBHBIM UHOVK-
IMUBHBIM CONPOMUBTCHUCM, HIMO
nPUeoOUm K NoSbIUeHUI0 3Haqe-
HUSL OCMAIO4e20cs HaAnpaNcenus 6
MOUKAX NOOKTIOHCHUS.

—) HaNpsKeHMs)
Megtble wuHbl (PE 1 N) et
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8 Keapmupy

OIEKTPONUTAHNAE KBAPTUD B MHO-
TOKBAPTUPHBIX JOMAX OCYLIECTB/LACTCA
10-pasHoMy. B momax crapoit mocr-
POVIKM OHO ITIOCTYIIAET B KBAPTUPY OT
OOILIETO ITAKHOTO PACHPEAEUTENBHO-
IO IUTA 1O IBYXIIPOBOJHON CHCTEME
(mposogam L 1 PEN). B 6onbumnCTBE
CJIy4A€B PACTIPECTUTECIBHBIC IIUTEL B
KBAPTUPAX HE MPEAYCMATPUBAIOTCA, 4
IMEKTPHYECTBO CPA3y PACTIPEACIACT-
Cfl Uepe3 PACIaeyHble KOPOOKU MO
HOMEIIEHUAM. Be3ycIoBHO, B 3TOM
ectb Oonpiue Heynoocrsa. Iloaro-
My B CIy4ae CEPBE3HOIO DPEMOHTA
nepes; BIAJEAbLEM OCTPO CTABUTCA
BOIIPOC O COBPEMEHHON OPIaHU3a-
UM 3NEKTPOOOECTIEYEHHS BHYTPH
KBAPTUPHL CIOfd MOIYT BXOJUTb U
MOHTK HOBOH IPOBOJIKY, Y YCTAHOB-
K4 BHYTPCHHETO PACTIPEACTUTENBLHOIO
YCTPOYICTBY, ¥ 3AMEHA AMEKTPOYCTAHO-
BOYHBIX M3IEMMI. YCTAHOBKA CBOETO
PACIPEACTUTENBHOTO T MO3BOJIACT
VBEIMYUTb YNACIO KBAPTUPHBIX IPYII-

LLNT aTaxHbIN
L1 L2L3PEN

LLnT KBAPTUPHbBIN
L3 "
=

TIOBBIX JIMHAM, OOECTIEUNB KLKIYIO U3
HUX CBOCH 3amutoi. Takoe perenue
CO3/laeT yaoOCTBA IpU  OOCITYAKMBA-
HUM CHCTEMBI 3JIEKTPOOOECIICUCHHS,
4 TAKKE TOBBIIACT €€ HAACKHOCTD
1 6E30MaCHOCTD.

B cOBpEMEHHBIX JOMAX HOBOI NOC-
TPOMKU OT 3TAKHOIO IIUTA 3MEKTPO-
IIATAHUE TIOACTCA 110 TPEXIIPOBOAHON
cucreme (mposoza L, N u PE) Ha ksap-
TUPHBIA PACTIPEAETUTEIBHBIA IIHT.

BBoaHoe pacnpe-
nenutenbHoe
ycTponcteo (BPY)

[maBbIn pacnpene-
NINTENBHBIN LWNT

B domax cmapozo ¢oroa uacmo
NPUMEHACINCA UeMbIPeXNPOBOOHAS.
cucmema numanus IN-C. B amoii
cucmeme 1o CMoAKY npoxoosm
mpu pasmnwix nposoda (L1, L2, L3)
u nposod PEN, coameuyarouyiti
QyHKUUY HYICB020 3AUUMHOZ0 U
HYIeB020 DABO™E20 NPOBOOHUKOB.
B xsapmupy e npuxoosm ooum
pasubiii 1po6od U PEN-nPOBOOHUK.
Taxas cucmema He npednondazaem
CO30AHUS SAUUMHO20 3A3CMACHUS,
Mo Npu HOPMALLHOM DeNCUME
pabomu. 060py006aHUSA He npeo-
CMABnAem HUKAKOU ONACHOCMI.
Ho ¢ cmyuae conpuxocrosenus
MOKOBEOYUUX HACMell ¢ MOKONPO-
BOOAUUM KOPIYCOM KAKO20-UO0
Yempoticmea cyujecmeyem GbiCoKdasl
8ePOAMHOCINL NOPANCEHUS dNeKN-
Dpumeckum mokom. Eouncmeenoim
CNOCOOOM 3AUUMbL 8 IMOM CTLYHAR
cmanosumes Y30.

N

(TPLLL)
MATAIOLLASA LLEMb
1 2 3 4 5 6
STAXHbIN STAXHbI STAXHbIN STAXKHbIN STAXHbBIN STAXHbBIN
YHETHO-PAC- YHETHO-PAC- YYETHO-PAC- | | YYETHO-PAC-| | YHETHO-PAC- YYETHO-PAC-
NPEAENN- [T NPEOENM- [T NPEAENW- 7| NPEQENW- [| MPEOENM- [ | NPELENN-
TEJIbHBIN TEJIbHBIN TEJIbHbIN TEJIbHbIN TEJIbHbIN TEJIbHbIN
LT AT LT LT LT LT

PACNPEOENUTEJIbHAA LIEMb

KB. 1 KB. 2 KB. 3 KB. 4
KBAPTVPHBIN KBAPTVPHBbIN KBAPTVPHBIN KBAPTVPHbIN
FPYNMOBOW FPYNMOBOWA FPYNMOBOW FPYMMNOBOW
LLIMTOK LLIMTOK LLIMTOK LIMTOK

\\|I'PVI'II'IOBAS'-I LEND)|
FPYMMA 1 FPYMMA 2 FPYMMA 3
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3avacryio (IIpH OTCYTCTBHHM Ha BBOAE NpoBoaHuka PE) mia
OPIraHM3AIHMHM 3AIIHTHOIO 323€MJIEHHA 3AIMTHBIE IIPOBOAA

OT PO3ETOK CBOJAT B OTAEABHYIO KOPOOKY, OTKYJa NPOBOJ
CE€YEHHEM He MeHee 2,5 MM’ IIPOBOJAT K 3TAKHOMY IIHTY H
NPUCOETUHAIOT K €r0 MeTA/UIMYECKOMY KopIiycy. Takoe pemre-
HHE MOXKET IIPEJCTAB/IATh OIMACHOCTh A OKPYKAIOMMX (B
cIIydae IUIOXOI'0 3a3€MJIEHHA CAMOTo KOpIyca IIHTa) H Tpeoy-
€T 0043aTeJPHOI0 COIVIACOBAHHA C BIAJENbIEM JIEKTPHIECKHX

cerer aoma.

BHYTpHIOMOBBIE CE€TH MHOTOJITAXKHBIX KBAPTHP Yalle BCEro
MPUHALIEKAT KWIHIHO-KOMMYHAIBHBIM YIIPABICHUAM HIN
JAPYIHM IOJTOOHBIM OPIAHU3ANHAM, BHIIOTHAIONIMM CXOJIHBIE
¢yskoumn. TaMm MOXKHO HOJXYYHTH aAKT Pa3IpAHHYCHUSA OaIaH-
COBO¥ NPHHAJIC:KHOCTH, I7Ie YKA3BIBACTCSA BBIIEIECHHAS MOII-
HOCTh HA KBAPTHPY, CX€Ma MOJKTIOYCHHS KBAPTHPHI H T. JI.

Keapmuproie pacnpedenumensrole wumbi YCmanagmusaomes paoom ¢
86000M Kabeas 6 Keapmupy Ha evicome 14—15 m om noia 6 30He C60-
0001020 docmyna. PAOOM CO wumom He 00IHCHO Obimtb HAZDeBAMEeNbHbIX
npubopos U UCMOUHUKOE OmKPLIMOtl 6006l OHiL MOMMUPYIOMCA CO2MACHO
npeosapumenso PaspabomanHoli AneKmpueckol cxeme OmKpbImo Ha

cmene uiu 6 CKplelOIZ Huuie.
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B cospemennblx MHOOK8APMUDHbIX
ooMax numanue OCyuecmensem-
ca no cucmeme TN-C-S. B amom
caynae nposoonur PEN pasoens-
emcs Ha nposoonuxu PE u N, xak
nPAasUi0, Ha 6600HOM Ycmpoticmee
6C€20 00MA U C IMAACHO0 UUMA
6 Keapmupy 6600amcs mpu npo-
800a (L, N u PE), umo no3gonaem
€030amd 3PPeKMUsHYI0 Cucnmemy
SAuUUMbL.

Hasecrotl wum xpenumcs Ha
cmeny. Ina e2o monmaognxa e
mpedyemcs nPoBOOUNL «PASHbIX>
u wymnex padom. Cospemen-
Hble HABeCHbIe WUMKL BNONHE
ICMemudHbl 1 HeCMOMPS Ha MO
umo BbICMYNAIOM 3a NAOCKOCb
CMeHb, OUeHb YUACMO UCHOb3)-
10MCs npu. pemonme nPOBOOKIL.
Buibuparomes ony 1o KoMHMecmey
YCMPOLICMs 3auumal 1 ynpas-
JeHUA ONEL COOMBEMCMEYIOUUX
epynn. anekmponumanus. LLumo
00bIMHO KOMINICKMYIOMCH ANeMEH-
mamu Kpenexca, DIN-peiixamu O
YCMAHOBKU 3AUUMHBIX YCMPOLICME
U COCOUHUMENbHOIMY KOMOOKAMU
O NOOKMMOHCHUS 1POBOO0B.




BoiGupas To wid Jpyroe 3a-
IIUTHOE YCTPOMCTBO, CIEAyeT
MOJYYHTh OT MPOJABIA HC-
YePIbIBAIOIYI0 HH(OPMAIHIO
0 XapPaKTepPUCTHKAX U Kavec-
TBE H3JMEMUSA. YBAKAIOMIMI
ce0sl MPOU3BOJUTENb BCEITIA
JaeT TOCTATOYHBIM 00BheM
TEXHUIEeCKON HH(popMAaIm.
Eciu ke ee He yJaercs Io-
JIYIHUTh, TYYLIE BO3JAEPKATH-
¢ OT MOKYIIKH M TOHMCKATH
HEOOXOJIMMOE YCTPOMCTBO B
JIPYroM Mecre.

Pacnpedenumensioiil wum MoICHO CMOHMUPOBAIN U 6 3AKPbIMOLE HULlLe,
HO 1pU IMOM HYIHCHO NPeOYCMOmpems 0OCMAMOuHOe NPOCIMPAHCMEO OAs
pasmewjenus 6cex HeoOXOOUMbIX YCMPOLICMS, a4 MAKICe UX KOMMYMAUULL.

L N

Mepkypuii 201

y30

@ 20A

30ma|
o

®o0®

CxeMa opeanu3ayuy AeKmponumanys cmaroapmHoll
KeapmupuL ¢ 00HOPa3Hsim 66000M 1o cucmeme TN-C,

M. e. HYIe6oli PAbOHULL U HYIEB0U 3auyUmHblLL POBO0-
HUKU 006e0UHeHbL 8 OOHOM TPOBOOHUKE HA BCeM €20
NPOMANCCHUU.

Ha 6xode Ha gpasmvui u Hymegoill nposoo Yemaroa/e-

Hbl OOHONQTIIOCHbIC ABIMOMAMbL OIS 3AUUIMbL 6Celi Lent
Om MoKo8 nepezpysKiL 1 KopomKo2o amvikarus. s
OOHOBPEMEHHO20 CPADAMbIBAHUA OHLL 00BCOUHAIOMC NPU
TOMOUAH CHEUUATBHOU HACAOKI HA DoAY YIPAGTCHU.
Om 2nasHblx asmomMamos nposooa ANeKIMPONUMAaHUSL
uepe3 CuemHUK NOOKMMOMAIOMCA K YCMPOLCMBY 3auumHo-
20 omimonenus (Y30), umo agnsemca ouubroil. IIpocmoe
Y30 odannco yemarasnueamoca 8 cxemy neKmponpoeoo- CrupanbHast
KU nocne 3augummozo asmomama. Ipuven nomunan Y30 Ceer Posetku MalvHa
10 padouemy moxy 0omier Obimb O0nbiue Wil PAaser HOMUHATLY ASMOMA-

ma 3auumol. Jlenaemcs 3mo 0N mo2o, 4mobbl npu nepezpysike nepesim

OMITIOHANCA asmomam auumsl, a He Y30. Janee anexmpocems pasoenena

HA MPU 2DYNNbl, 3AUHLEHHBIC OOHONQIIOCHBIMU ABMOMAMAMU 3AUUNTLL

(ocsewyeniie, posemKiL 1 CMUPANBHAS MAUHA).
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CoBpeMEHHAA BHYTPEHHAA CHCTEMA
AMEKTPOCHAOKEHNA IOMA WIN KBAPTH-
bl 005134HA YIOBIETBOPATD HECKONBKAM
TpeboBaHmAM. OHa JIO/DKHA ObITh:

— paccyuTaHa Ha [JIATCIbHYIO
6€3aBAPUIHYIO IKCILIYATAIHUIO;

— o0ecrieueHa yCTPOUCTBAMA 32-
IUTB OT HEPErPY3KH, KOPOTKOIO
3AMBIKAHUA, MOPAKEHUA UENOBEKA
JNEKTPUYECKUM TOKOM M 3HAUNTEID-
HBIX CKAYKOB HAIIPAKCHUSA,

— 06ecIeyeHa Pa3NUYHbIMU TIPH-
60pamy, MO3BOJIAIOUIMMU TIOBBICUTH
KOM(OPTHOCTb TIPOKUBAHNL;

— PAcCcyuTaHa Ha BO3MOXKHOCTH
NOJKMIOYCHUA CAMBIX PA3TUYHBIX
YCTPOMCTB.

Cospganue TakoM CUCTEMBI — He-
npocTas 3a1a4a, Tpedylolmas BAyM-
YMBOIO M CUCTEMHOTO 10AX0Aa. OHA
HPEANONAraeT PEAU3ALUIO CIIEAYIO-
IUX 3TAIO0B: PACYET, KOMIUIEKTALIMA
1 MOHTAX.

.

B mponecce pacuera B Iomelie-
HUAX BBIABIAIOTCA ONPECACICHHBIC
(DYHKIIMOHATIbHBIE 30HBI, TPEOY-
IOIIKE TOAKIIYCHUSA KAKUX-INOO0
NEKTPUYECKUX TIPHOOPOB. DTy pa-
00Ty yHOOHEE BCErO BBINONHATDL C
UCMOJb30BAHUEM [UIAHA KBAPTHUPBI
win jgoMa. Ha rurane MOXHO «pac-
CTaBUTb> TPE/IIONATAEMYI0 MEOETD,
«pa3MECTUTDL» JIIOCTPBI U CBCTUJIb-
HUKH, «JCTAHOBUTb» 3JEKTPOILIUTY,
XOJIOJUIbHUK, CTUPATIBHYIO MAIIUHY
U T. JI. DTO TO3BOJUT OUPEJACTUTH
PACHONIOKEHUE PO3ETOK, 4 TAKKE
ux Tui. Pasmemenue JoCTp, CBe-
THUJIBHHUKOB W IOJCBETOK ITIO3BOJIMT,
B CBOIO OYEpPElb, HANTU YAOOHBIE
MECTa JUIA COOTBETCTBYIOIUX BbI-
Kmoyareneil. Ha atoMm ke IuiaHe
CIIEAYET YKA3aThb MOIIHOCTH 060-
PYAOBAHMS, IJIAHUPYEMOI'O K yCTd-
HOBKE.
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Pa3oenenue
ecex
nompeoumeneti
Ha zZpynnoi

Pacuer pomaniHeit aeKTpUdecKon
CETH, KAK INIPABWJIO, HAYMHACTCA C
pasfieNieHusl BCEX MOTpeduTenel Ha
rpymmbl. TIof rpynmnoi MmoHUMAEeTCa
HECKOJIBKO TOTPEOUTEINEH, MOJKITIO-
YEHHBIX MNAPALIENBHO K ORHOMY
NUTAIOWEMY ITIPOBOAY, HAYIEMY OT
pacIpeseUTEeNbHOIO MUTd.  OTO
I'DYNIBL OCBEWICHHA, I'DYHIBI PO3e-
TOK U T. J. OTACTbHBIMU JTMHHUAMA
3AMUTBIBAIOTCA arPEraThl OOMBIION
MOIIHOCTH (CTUPAILHBIE MAIIVHBL 1
AMEKTPUYECKHE IUTUTHL). B OTAEBbHYIO
I'DYIILY BBIACIAIOTCA PO3ETKU KyXHH,
I7I€ TOAKMIOYAIOTC MUKPOBOJHOBBIC
TICYH, JMEKTPUYCCKUE JYXOBKH, IIOCY-
JOMOEYHbIC MAIIMHB, NCKTPUYECKUC
YAMHUKKA U MHOIOE JIpyroe.



PesynbraT pasaencHus 1oTpedu-
TeNeil Ha TPYIIBl BHAYAIE JIy4IIe
0T00pa3uTh B TAOJHMIE, JIONONHAL
€¢ B JAJbHEHIIEM HOBLIMHU JIAHHBI- B = =

|
M (a6, 1), @}Q#QJ ﬂ‘}*@ MM MM

Ipynnsr nompebumenesi AnexMpuueckoll dnepeuL ¢ OmoeNbHbMU YCh-

1 |

laonuya 1 Dpoticmeamu 3auumos. Mo2ym QHOPMUPOBAMC MPEMS CHOCOOAMI:
Ne rpymmsi | IorpeGurenn — 10 NOMEWEeHUAN 8 Keapmupe (Kaxrcoomy nomMeueruo npeoocmasniion
OMOCTLHYIO JUHLUI);
1 Ocsemerne — N0 Budam nompedumenetl: 0CéeueHue, POICMKU, NeKMPONIUMbL, CMiL-
0 panvvle mawiunst u m. o0,
) CBeHKfHI;e KY};HH’ — 018 Kaxcooeo nompedumens, 0y mo PO3emKa UMl C6CMUNLHUK, NPo-
BAHHOM O;“Ha B B00UMCA OMOCNBHASR JUHU ANKMPONUMAHUS C YCMPOUCBAMU SAUJUMbL
Tyancrd (esponetickuil sapuarm,.
3 ONEKTPHYECKAA Kax noxasvieaem npaxmura, 1100as passooka 6 oome uiu keapmupe
IUmTa ABNACINCA KOMOUHAUUEL] BOIUEHAIBAHHBIX 8APUAHINOE 8 3ABUCUMOCIIL OM
4 CrupanpHas Ma- KOHKDEMHbIX NOMPeOHOCmeli U YCI06U.
HHA
5 Pogeria Kyxin Onpeoenenue
&~
6 Poseglnwﬂﬁfnblx JYCmano61eHHou
MoUulHocmu
u morxa
Hazpysxu

BasKHbIM 3TAIIOM IIPOEKTHPOBAHKA
ABNACTCS  OIPEACICHAE CYMMAPHOMN
noTpedAEMON MOIHOCTH  YCTAHOB-
JICHHOTO OOODYAOBAHUA B KAKIOMN
T'DYIIIE.

BennumHa yCTAHOBIEHHON MOTI-
HOCTH TIO3BOJACT PACCUUTATH HOMHU-
HAJIbHBINA TOK HAIPY3KH HA JAHHYIO
nenb. HOMUHANBHBIA TOK — 3TO
TOT MAKCHMAJIBHBIA TOK, KOTOPBIN
OyeT NPOTEKATD 10 (PAZHOMY IIPO-
Bogy. Bo BHyTpeHHEll cetH KBap-
TUPBl WIM JOMA C HANPAKECHUEM
220 B OH J1erko omnpeaensercs
0 MAKCUMAJIBHON IOTPeGIsIeMOnt
MOIIHOCTH.

[Ipu opHO(A3HON HATPY3KE HOMU-
HUIbHBIT TOK [, ~ 45P  T7e P, — MaK-
CUMA/IbHAS NOTPEOIAEMAs MOLIHOCTD
B KwioBarrax. Hampumep, mpu P, =
=5KBri =45-5=225A

[Ipn TpexdasHon CUMMETPHY-
HOI HAIPy3KE HOMUHATBHBI TOK
Ha pasy — [, ~ 15P

IIpu pacnpejeneHHy MOTPEOHTENEH MO IPYIIIAM HEOOXOTHIMO
HCXOJUTh U3 CIEAYIOIIUX YCIOBHIL:

— KOHJMIIMOHED, TEIUIbIe IOJIBI, IEKTPOIUINTA, CTHPAIbHAL
MAIIHHA ¥ JIPyTHE MOIIHBIC MOTPEGHUTENN C OTKPHITBIMH TOKO-
IPOBOAIIUMHE JJE€MEHTAMHU JO/LKHBI MOAKIIOYATHCA K OT/E-
JIBHBIM JIMHHAM, KaKJasA U3 KOTOPBIX 3aIHUINAETCA aBTOMATOM
3amuTel 1 Y30;

— B OTJEJBHYIO I'PYIIIY BBIIC/LIIOTCA PO3ETKH 30H C IOBBILICH-
HOH BJAKHOCTBIO (KyXHH M BaHHBI€ KOMHATBI);

— PO3ETKH KWIBIX KOMHAT MOKHO OOBEIHHHUTH B OJHY IPYIIILY;
— CHCTEMY OCBCUICHUS KHJIbIX KOMHAT JK€JIATEIbHO PA3JECIHUTh
Ha JBe (WK 0oJiee) IPYIIBL

Pa3feneHye Ha IPYNIBI BBIIOJHACTCA B PACIPENEAHTEIbHOM
mKady, e Ha KAKIYI0 TIPYIIY YCTAHABIHBAETCS aBTOMATHYEC-
KU BBIKTIOUATETh, 2 B HEKOTOPhIX crydaax u Y30. Takum 00-
Pa30M, Kaxgada H3 TPy 3a NPEJeJIaMH PACIPeNeIHTEIbHOIO
IIMTA IPEJCTABIACT COOOH OTIAENBHYIO MIEKTPHIECKYIO IIEIIb.
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3HAYeHNE HOMUHAIBHOTO TOKA Ha-
I'DY3KH MO3BOJIAET ONPEAEINTD U Xa-
PAKTEPUCTUKA 3AMUTHBIX YCTPOKCTB,
M CEYECHUE KU IPOBOJA.

CaMpIM IIPOCTBIM ABJIACTCA PAC-
YEeT TPYIIBl C OAHUM HPUOOPOM,
HAIpUMEP 3IEKTPUYECKOH JyXOB-
koi. Ee morpebisemas MOIIHOCTb
2 KBr (ompezensercs 1o Mmactopry).
HoMuHAIbHBI TOK HArpysku [ =
=45 -2 =9 A Taxum 06pa3om,
B LENb IUTAHUA JIyXOBKU JOJLKEH
YCTAHABIMBATBCA ABTOMATHYECKHI
BBIK/IIOUATENb C HOMHMHAJIBHBIM TO-
KOM He MeHee 9 A. Biawkaimum 1o
HOMMHAIY ABIAETCA aBToMaT 10 A

Pacuer TOKOBOM HAIPY3KH U BbI-
60p aBTOMATHYECKOTO BBIKIIOUATES
UL TPYIIBL C HECKOIBKUMHU TIOTpE-
OUTENAMU YCIOKHAETCA BBEJCHUEM
KO3(P(ULMEHTA CIIPOCA, OIPEIEAIO-
IIETO BEPOATHOCTb OAHOBPEMEHHO-
IO BKIIOYEHMS BCEX NOTpEOUTENEN
B IPYIIIC B TEYCHHUE [IUTEIBHOIO
HPOMEKYTKA BPEMEHN.

KoHneuHo, BenmmumHa KO3 QuIm-
€HTA CIPOCA 3aBUCUT OT MHOXCECTBA
OOBEKTUBHBIX M CYOBEKTUBHBIX (DaK-
TOPOB: TUIIA KBAPTHUPBI, HA3HAYCHUA
JMEKTPHYECKUX YCTPOKCTB U T. 1. Ha-
HPUMEDP, KO3(P(ULIUEHT CIPOCA UL
TEIEBU30PA OOBIMHO NPUHUMAECTCA 32
1, 2 Koa(duUMeHT CIpoca VI Ibl-
necoca — 0,1. CymecTsyloT Jjaxe Ie-
JIBIE CUCTEMBI PACYeTa KO3(PUIIEHTa
CIPOCA KaK JUIA OTACAbHBIX KBAPTHU,
TAK U JUI1 MHOTO3TAKHBIX [OMOB.

[TOHATHO, YTO OJHOBPEMEHHOC
BKJIIOYCHHE U PAabOTA BCEX 3MEKI-
ponpu6opoB B KBAPTUPE WM 4aACT-
HOM JIOME MAJIOBEPOATHBL [103TOMY B
HAIEM CIy4ae KO3(PUIMEHT CIpoca
WA KOKIOW TPYIIIBI MOXKHO OIIpe-
JEMUTh 110 TaONHIE YCPEAHEHHBIX
3HAYEHUN (Ta0m. 2).

Ja pacyera po3eTOYHOM TI'PYIIIILI
KyXHH TIPUMEM, YTO TaM OyIyT BKIIO-
YaThCA CJIEAYIOMHUE TTPUOOPBL:

— DJNIEKTPUYECKUI YANHUK —
700 Br;

Tabnuya 2
KomugecrBo | K, (x0addu-
IIPUEMHHUKOB | ITHEHT CIIPOCA)
B IIOMCIICHUN IIOMCIIICHUA
2 0,8
3 0,75
bonee 5 0,7

— osomepeska — 400 B,
— MUKPOBOJIHOBAA TICYb

1200 Br,

— xonopuwibHuk — 300 Br,
— Mopo3wibHUK — 160 Br;
— npoyee — 240 Br.

2 i?l
: YiII &\.—-

CyMMapHasg HOMUHAJIbHAS MOII-
HOCTb 3ITHX NPUOOPOB B IPYIIIE
cocrasmger 3000 Br.

C yueroM KO3(puIUEHTa Crpoca
(pagHoro 0,7) HOMHHAJIBHAA MOII-
HOCTh OymeT pasHa 3000 - 0,7 =
= 2100 Br.

HoMuHanbHBI TOK HAIPy3KH B
LN 3TOM PO3ETOYHOM TI'PYIIIIBI
Oyxer pasen 4,5 x 2,1 = 945 A,

[locne aHAMIOTMYHBIX PACYETOB
JIOTIONHUM T40/1. 3 TONYYEHHBIMU
3HAUEHUSAMU TNOTPEOIAEMON MOMI-
HOCTH ¥ HOMHHAJIBHOTO TOKA JUI
OCTAJIBHBIX TPYIIL

i

Tabauya 3
IoT-
Ycra- Koadp- peoss- Homz-
HOB- emas
bu- HAJIb-
Ne rpymmsr | Totpeuremn | "o | ymenr | MO | mp
MOII- HOCTb
CIpoca _ | Tox I,
HOCTb K Pm = A n
P, Br ¢ |=PK,
Br
! Poserkn KUIBIX | 500 | 07 | 1400 | 63
KOMHAT
2 R e 10 | 6000 27
TIUTa
3 Pogetku KyxHU 3000 0,7 2100 945
OcgereHue
4 MO 600 07 420 | 189
N JKUIbIX
KOMHAT
5 Crupabias 600 1,0 600 27
MAIInHA
OcsemneHue
6 KYXIH, BT 400 07 280 | 126
HOH KOMHATEL,
Tyanera
Bcero 10 500 | 47,25
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Bobioop ceuenuii
HCUNL U muUna
npoeooa

Tabnuya 4

CedeHne JKu IPOBOJA VI KUKIOH
I'PYIIbl PACCUMTHIBACTCS B 3ABUCH-
MOCTH OT TIPEATIONATAEMON CyMMap-
HOI MOHIHOCTU YCTAHABIMBACMbBIX B
HEll TIPUOOPOB U PACYETHBIX 3HA-

[Ipoo:KeHHbIE OTKPHITO MPOBOAA

CeuyeHue KW

MeaHbI€ KUIBI

Ka0e/s, MM> Tox Harpys- MouHocTs, KB
k4, A 220 B 380 B
0,5 11 24
0,75 15 33
1 17 37 64
L 23 5 87
2 26 5,7 98
25 30 66 1
4 41 9 5
> 50 11 19
10 80 (1 \ 17 30
16 100 » 38
> 140 30N 53 -
35 170 37 o

CeueHHne KU

KaGest, MM Tox Harpys-
ki, A 220 B
05
0,75
1 14 3
15 15 33
2 19 41
25 21 46
4 27 59
5 34 74
10 50 11
16 80 i
25 100 2
35 135 29
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YCHHUII CWIBI TOKA (KOHEYHO, C He-
KOTOpBIM  3amacoM). Heobxopumble
PEKOMEHIAUMY MOXKHO IONYYHUTb B
JIpaBUIax yCTPOMCTBA ANEKTPOYCTa-
HOBOK> (ITYD) — IJ1aBHOM JIOKyMEHTE
JNEKTPHKA.

Tabn. 4 orpaxaer COOTBETCTBUE
HAIPY30YHBIX TOKOB M JOHYCTUMBIX
CEYEHUI IIPOBOJOB, PEITAMEHTH-
poBanHbIx VD (mpuMenaerca A
MEIHBIX IIPOBOAOB, NOTOMY YTO HC-
OJIb30BAHUE ATIOMUHHEBBIX B JIEK-
TPOIPOBOAKE KWIBIX TTOMENMIEHUI B
HACTOSAIIEE BPEMA 3AIPEILICHO).




st 607ee TOYHOTO PACUETA HYKHBIX
CEYEHMI1 T TPOBOJIOB HEOOXOUMO
HE TOMBKO PYKOBOZICTBOBATECA MOITHOC-
TBHIO HATPY3KU U MATCPHATIOM HM3rOTOB-
JICHUA KWL, HO U YUUTBIBATH CIIOCOD
UX HPOKIIKY, YIMHY, BUJ U30JIALH,
KOJIFYECTBO KT B TIPOBOJE, YCIOBHA
IKCIUTyaTaUuu 1 fpyrue (paxropsl [lo-
ITOMY OIBITHBIC MCKTPUKN CYUTAIOT
ONTUMAIbHBIM BAPUAHTOM TIPUMCHCHIC
JKWT cedeHreM 1,5 MM> — I OCBe-
TUTeNBbHON TPyl (4,1 KBr u 19 A),
25 MM? — JUI1 PO3ETOYHON IPYIIIbI
(59 ¥Br u 27 A) u 4—6 mm® — i

prOOPOB OOJBIIOH MOMHOCTH (CBBILE
8 KBr n 40 A). Taxoil BapuaHT BbIOO-
pa CedeHwit /Y1 MPOBOJOB SIBIAETCH,
TOXAYH, HAUOOMEE PACIPOCTPAHEH-
HBIM TIPU MOHT4KE 3JIEKTPOHPOBOIKH
KBAPTUP U JOMOB. OH TO3BOJEIET TIOBBI-
CUTb HAIEKHOCTb CKPBITOM HPOBOMIKH,
4 TAKKE CO3MATb HEKOTOPBIA «PE3epB>
B (JIy4a€ YBEIMYEHHA MOIMHOCTU Ha-
TPY3KH, HATIPUMED TIPU MOAKIIOUEHUH
JOTOMHUTENBHBIX YCTPOHCTB,

B Tabn 5 mpuBelEHB CEYEHHUH
KU TIPOBOJIOB, BBIODAHHBIE JIIA
HAIIETO TIPUMEPA.

2 i?l
: YiII &\.—-

yrad

[Ipu BBIOOpE THIA U MAPKU IPO-
BOZIA HEOOXOZIMO UCXOJJUTD, TIPEKIE
BCETO, U3 COOOPAKEHUH HAJIEKHOC-
T U JIOITOBEYHOCTU. TakKe Cleayer
VIUTBIBATb JJOMYCTUMOE HANPSAKEHUE
npo6ost mzomAnun. OCOBGEHHO 3TO
AKTYaJIbHO TIPU CKPBITOI IPOBOJIKE.
Cerogns 14 BHYTPEHHEH MPOBOAKH
B JIOME WIN KBAPTUPE JIydlle BCETO
UCIIOJIb30BATh  JNEKTPUYECKUE TPO-
BOZId C OJHOIPOBOJNIOYHBIMUA MEJIHBI-
MU KIWIAMU (TUVIOCKME WM KPYIJIBIE)
Mapku BBI, BBIur m NYM.

Tabnuya 5
lorpebns- Ceuenne
YeranosnenHas | Koagdunu- | emas mom- Homu- -
Ne rpymisl IoTpeduTrenn MOIIHOCTD P, | eHT crpoca HOCTh HaJIbHbIN IDOBONOB
Br K P =PK, |mtoxI,A | "DOBOX
c m (4 " BBI‘, MM
Br
1 PoseTiit HLhix 2000 07 1400 63 25
KOMHAT
2 DreKTpHyCCKa 6000 10 6000 27 40
IUIUTA
3 PoseTku KyxHu 3000 0,7 2100 945 2,5
Ocsemenue npu-
4 XOXKEH 1 KHJIBIX 600 0,7 420 1,89 15
KOMHAT
5 CIMpATBHAT Md- 600 10 600 27 25
IIMHA
OcsemnieHue
6 KYXHH, BAHHOH 400 0,7 280 1,26 1,5
KOMHATBI, TyaJIeTa
Bcero 10 500 47,25
Bbl60p JIEJIEHHON TOATOTOBKU U BKITIOYAET Ji cerr 4acTHOrO JoMa Kpome
< B Ce0A BBIOOP 3ALUTHBIX YCTPOKCTB  YKA3AHHBIX YCTPOHCTB HUCIONB3YIOTCA
y Cmp oucme CTAOMIN3ATOPB, 4 TAKKE YCTPOKCTBA

3auumaol

JlanbHerimasg padoTa 3aKIOYAETCA
B IIPOCKTUPOBAHMN MHOT'OYPOBHEBOI
3AIUTHl BHYTPEHHEN JIEKTPHYECKON
CETU ¥ 0OOPYAOBAHUSA OT PA3TUUHBIX
ABAPMYHBIX CUTYalUi. OTA BAKHAA U
OTBETCTBEHHAA 3371242 TPEGyeT ompe-

IO TUIY U XAPAKTEPUCTHKAM, 4 TaK-
K€ Crocod UX MOAKMIOUEHUs. s
3AIUTHl  BHYTPUKBAPTUPHOHU CETH
UCIIONb3YIOTCA, KAK IPABHIIO, 4BTO-
MATHUYECKUE BBIKIIOUATEIH, YCTPOIIC-
TBd 3AMUTHOTO OTKMOYeHUA (Y30),
A(P(hEPEHIUANBHBIC daBTOMATBL, PEJIE
HATPSKEHUA.
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3QMUTEL OT MMIY/IbCHBIX IEPEH-
npsaxennit (Y3UID). B kBaprupHOn
IPOBOJKE YCTPOKUCTBO 3aIIUTBL OT
UMITYJIbCHBIX TICPCHANPAKCHUN 1
IPO30BBIX Pa3pAl0B HE Tpedyercs,
TAK KaK OH4, KAK IIPABUJIO, BXOJJUT B
3AIUTHYIO CHCTEMY BCETO JOMA.

.f{[‘i‘f‘ |



Jlng BBIOOPA XAPAKTEPUCTHK 32-
IUTHBIX YCTPONCTB HCHOMb3YIOTCA
3HAYECHUA YCTAHOBJCHHOM MOIIHOC-
TH W HOMUHAJIBHBIX TOKOB, IIOJY-
YCHHBIE B IIPCABYIIMX PACUETAX, U
NPUHATBIC CeYeHUs TIPOBOJOB. boree
HOAPOOHBIE CBEICHUA O 3aIUTHBIX
YCTPOMCTBAX IPHUBEACHBI B Pasfere
«3AMUTHBIE YCTPOCTBA>.

ABTOMATHYECKHI BBIKIIOYA-
TeMb CAYKHUT IS 3aUIHTHI
MPOBOJIKH OT TOKOB Iepe-
IPY3KH U KOPOTKOTO 3aMBbI-
Kauusa. Y30 sasmerca addex-
THBHBIM CPEICTBOM 3aIIUThI
OT TOPAXKEHHSA IIEKTPHIEC-
KHM TOKOM M BO3HHKHOBE-
HHSA T0KAPOB, CBA3AHHBIX

C HapyUICHHEM IPOBOJIKH.
Briarouenue B cxeMmy peiie
HAIIPSKEHH TO03BOJIIET 06ec-
MEYUTHh HAJEKHYIO 3AIUTY
ZOPOTOCTOSALIEI0 000PYA0Ba-
HHSA OT aBAPUIMHBIX CKAYKOB
HAIPSKEHHA,

AsmomamuuecKuil
BBLKIIOYUAIMNED

BribOp aBTOMATHYECKOIO  BHI-
KIIOYATENA BBIIOMHACTCA B HEPBYIO
o4epesib MO JIONYCTUMOM BETMYHHE
HOMMHAJIBHOTO TOKA I TIPOBOJKIL
[Ipn 3TOM CJIEAYeT HMMETb B BHJY,
YTO ABTOMATUYECKUN BBIKIIOYATEIb
CITYKAT JUI 3AIUTBL OT CBEPXTOKOB
HMEHHO 3/IEKTPOIPOBOAKH, HAYIIEH K
pO3eTKe, a He MOAKIIOYECHHOIO K HEel
obopyroBanus. Jliobas TEXHUKA, KaK
NPABUJIO, UMEET CBOIO BCTPOCHHYIO
3AMUTY OT NMEPErPY30K WIN 3AMBIKA-
Huil, He 3a1uImaeT aBTOMATHYECKUH
BBIKJIIOYATEIb U JIOACH OT MOPAKeE-
HIS MIEKTPUYECKIM TOKOM. [Ioaromy

HOMUHA/IBHBII TOK aBTOMATHYECKOTO
BBIK/IIOYATENA BBIOUPAETCS, HPEKIE
BCErO, HCXOJA M3 BO3MOXKHOCTEH
IPOBOJKK M HU B KOEM CJIy4ac HE
JIOJUKEH TIPEBBINAT MAKCHUMAILHO
JOIYCTUMBII TOK JUIA JIAHHOTO Ce-
4eHUs IPOBOAA. [l OBITOBBIX CETEN
U3TOTABIMBAIOTCA aBTOMATHYECKUE
BBIK/IIOYATENN C HOMHUHAJIbHBIMU
Tokamu 6; 10; 16; 20; 25; 32; 40;
50; 63 A

[Ipu BBIOOpE aBTOMATA HEOOXOAU-
MO YYHTBIBATD TAKKE KIACC TIPHOOPA,
€r0 OTKIOYAIONYIO CIOCOOHOCTD U
KIACC TOKOOI'DAHUYEHHSL.

ABTOMATUYECKUE BBIKIIOYATEIN
KIaCCa B HEOOXOAMMO INPUMEHATH
JUIS 3AIUTHI IIETIEH C JIAMITAMH Ha-

Texnuueckue Xapaxmepucmury
ABMOMAMUMECKUX BbIKTIOUAMENel]
OMpPadxNceHvl 8 MapKuposKe, ume-
towetica na xopnyce. Ha pucynre
u300pacer asmoMamu4eckuil
goucmouamens na 16 A, xnacca C
C OmKmOAIUell CnOCOOHOCMbIO
00 4500 A.
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KATHBAHIA M HATPEBATEBHBIMH TPHU-
6opamu. [l BCEX OCTAIBHBIX OBITO-
BBIX HATPY30K HCTIONB3YIOT ABTOMATHI
¢ xapakrepucrtuxor C. OTKmoYaomas
CIIOCOOHOCTb ABTOMATHYECKOI'O BbI-
KIIOUaTess JIOMKHA ObITh HE MEHee
45 KA u He MeHee 6 KA i1 MEIHOH
IPOBOJIKU CEYEHUEM 2,5 MM? 1 BBILIE.
Kimacc ToKoOrpaHnyeHus CIeyeT Bbl-
OUpaTh He HIDKE 2, 4 JydIe 3.

WraK, ncxogd U3 Ta6m. O, A Ha-
IIEro prMepa TOAONMAYT ABTOMATH-
yeckue BhIKmouarean BA 63 xmacca
C ¢ TOKOM KOPOTKOTO 3AMBIKAHUA OT
4000 no 6000 A ¥ HOMUHATBHBIMA
TOKAMH, COOTBETCTBYIONIUMU CEYe-
HUIO KW IO Kaxgon rpymme. IIpu
JTOM CJIEAyeT MOMHUTh, YTO HOMU-
HAJIbHBIA TOK aBTOMATA JIOJUKEH OBITh
HA OFIMH TIOPSIOK MEHBIITE 3HAUCHILT
JOTYCTIMOTO TOKA JUTS 3aIIHITAEMO-
TO MPOBOJA.

Homu- Ceuenue | ABTOMAaTHUeC-
Ne rpynmsl | ITorpeOHTEN M | HATBHBINA | KWI MPO- | KHI BBIKIIO-
TOK I, A | BOTOB, MM’ yareib, A
1 Pozerku xu- 63 25 20
JIBIX KOMHAT
) DIEeKTPUYECKat 40 32
mra
3 Poserxku KyxHu 945 2,5 25
OcsemeHue
4 IPUXOKEN 1.89 15 16
U JKUJIBIX ’ ’
KOMHAT
5 CrupabHasd 27 25 25
MaIIuHA
OcgemeHue
6 RyXIHH, BAHHOM | ¢ 15 10
KOMHATBI, ’ ’
Tyanera
Bcero 47,25 63

Cpeayl aBTOMATHYECKHX BBIKIIOYATENEH PA3TMIHBIX IMPOH3BO-
JUTeNIe HAuOGOJbIIee PACIPOCTPAHEHHE MOTYIHIN YCTPOFIC-
mBa cepun BA ¢pupm IEK, IOK, HHTIC, EKE OHH JOCTATOYHO
HAJEKHBI ¥ BIIOJHE YIOBIETBOPAIOT KPUTEPHIO LIEHA/KAYECTBO.
K Oosee moporum ycTporicTBaM IPEMHYM KJIACCA OTHOCATCS
aBTOMAaTHYeCKHE BBHIKIIOUATeTH cepuii ABB, Legrand, Siemens.
OHH MMEIOT NePerpy304YHyr0 CIIOCOGHOCTh IO TOKY OKOJIO

6—8 KA, MEXaHHYeCKyI0 M3HOCOCTOMKOCTh H HAPaOOTKy HA OT-
Ka3, 2 TAKXK€ JOIOJIHUTEIbHBIA CepBUC (KPBHIIEYKH, HHIUKATO-
pel 1 T. 1.). OMHAKO BHIOOP JOPOIHX ABTOMATOB IIPEAIIOIATAET
HCIOIb30BAHNE U JPYIHX JJIEMEHTOB JJECKTPUIECKON CHCTEMBI

TOH ’Ke IEHOBOHM KATETOpPHH.

Yempoiicmeo
3auUmH0o20
omxmouerus (Y30)

Jlna npasuiabHOrO BHIOOpPA Y30
BHAYAJIE HYKHO ONPENETUTHCA C €ro
KOHCTPYKTUBHBIMU  OCOOEHHOCTAMU
(3MEKTPOMEXAHMYECKOE MM NEKT-
POHHOE). DnexkrpoMexanmdeckue Y30
CTOAT TOPA3A0 JOPOKE, HO OHH OT-
JIMYAIOTCS BBICOKOU CTEIIEHBIO HAJIEX-

HOCTU U CIIOCOOHBI TAPaHTUPOBAHHO
CpabaTbiBaTh NPU JIOOOM YPOBHE
HAIIPUKECHUA B CETH. OJICKTPOHHBIC
V30 HA MOPAROK JIEmEBIE, HO HX
PaboTOCIOCOOHOCTL (B CUITY KOHC-
TPYKTUBHBIX OCOOEHHOCTEL) 3ABUCUT
OT CTA0WILHOCTY HATIPAAKCHUA B CETH,
YTO B PEAKUX CIy4adX HE MCKITIOYAET
BO3HMKHOBCHUE ABAPUIHON CHTYALIVH.
OpHAKO dame BCErO OHM PabOTAIOT
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BIIOJIHE CTA0MJIBHO, TO3TOMY IIPE]-
HOYTEHUE OTJAETCHA NEKTPOHHBIM
Y30 B cuty MX IOCTYIHOCTH M [Ie-
MCBU3HBL C]IﬁlIYCT OTMETUTD, YTO HX
UCIIOIb30BAHUC BIIOJHC OIIPABJAHHO
TPY JIONOJIHUTEIBHON YCTAHOBKE CTa-
OMIM3ATOPA HANPAKCHHA.
OCHOBHBIMU  XaPAKTEPUCTUKAMU
Y30 ABIAOTCA TOK YICYKH (TOK CPa-
OATBIBAHUA), BPEMS CPAOATBIBAHUA U
MAKCUMAJIbHAS BEJIMYMHA TOKA KO-
POTKOIO 3aMbIKAHMA. PacyerHslil TOK
YICUKU U1 OBITOBOH CETH, KAK IIpa-
BIJIO, BBIOMPAETCA B Ipeenax or 10
Zo 30 mA. Ilpu 3rom Bpemsi cpaba-
TBIBAHUA JIOJDKHO COCT4BIATH B CPE/-
wem or 10 g0 30 mc. MakcumanbHAS
BEJIMYMHA TOKA KOPOTKOTO 3AMBIKAHHS
I — XapaKTepHUCTHKA, OPE/ELIIONmIAs
CIOCOOHOCTb TIPHOOPA  BBIEPIKUBATH
CBCPXTOKH, BOSHUKAIOIIVC B LICIIN IPH
KOPOTKOM 3aMbIKaHMH. [TOHATHO, UTO
ABTOMATHYECKHI BBIKIIOUATEIb, COE/IU-
HEHHBIA B LEMH MOCIEIOBATENBHO C
Y30, cpaboTaeT Ha OTKIIOYEHHE, HO
310 mpousorzer vepes 10 Mc, a 32
310 BpeMa Y30 OyeT HAXOAUTHC HOf
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BOBJEHCTBHEM CBEPXTOKA. M e OHO
COXPAHAET MPU 3TOM PAGOTOCIIOCO6-
HOCTb, TO €T0 KAYECTBO CUUTAETCA BbI-
COKMM. 3HAYCHHA MAKCHMAILHOIO TOKA
KOPOTKOIO 3AMbIKAHUA U1l PA3/INYHbIX
VY30 nexar B mpegenax or 3000 no
10 000 A, 2 MUHAMAJIBHO JIONYCTUMOE
sHayenue [, — 3000 A.

[Ipu Beidope Tuna Y30 (AC, A, B,
S, G) crmegyer y4ymThIBATD XAPAKTEP
HATPY3KH B 3aIIUIAEMOI T'DYIIIE.
Ecu B 1ienb BKIOYAIOTCA COBPEMEH-
HBIC CTUPAIbHBIC MAIIMHbBI, MHUKPO-
BOJIHOBKH, TEJEBU30PBL, KOMIIBIOTEB,
KOHJUITUOHEPBI U T. [, UMCIOIMUC B
CBOEM COCTABE HMIY/IbCHBIE OIOKH

N [ Y

Ina 3amurbl Y30 OT TOKOB KOPOTKOIO 3aMBIKAHUA M TOKOB
MEPerpy3KH mepes HUM 00A3aTeTbHO YCTAHABIMBAETCSA ABTO-
MATHYECKHI BBIKTIOYATENh. [IpH 3TOM HOMHHAJBHBIN TOK Y30
JIOJEKEH OBITh HA CTYNEHb Oosbiie. CMBICT TAKOIO TPEOOBAHHUSA
3axmoyaerca B caegyromeM. Ecmm Y30 H aBTOMaTHYECKHUH BBI-
KII0YATeTh UMEIOT PaBHBIE HOMHHAJIBHBIE TOKH, TO IPH IPO-
TEKAHUH TOKA, NMPEBBIIIAIONET0 HOMHHAJIbHBIN, HAIPUMEP HA
45 % , T. €. TOKa NEePErpy3KkH, aBTOMATHIECKHI BBIKIIOYATEID
MOZKeT Cpab0TaTh B TE€YEHHE OJHOIO Yaca. DTO O3HAYAET, YTO
Y30 muTenbHbINA MepHoj BPEMEHH OyIeT padoTaTh B peKHMe
IeperpysKH.

! O 0.0
HauGosee BEpOATHBIMH MECTAMH IOPAKEHHA IEKTPHIECKHM i ' P
TOKOM B KBAPTHPAX H JOMAaX fB/IOTCA NMOMEIIEHHSA C IO- -
BBIIICHHOM BJIA’KHOCTBIO — KYXHA M BaHHAsA KOMHarta. 37ech B
JOCTATOYHO MHOIO 3IEKTPOOBITOBBIX IMPHOOPOB C OTKPBHITHIMH A= 1"-~' ]
TOKOIIPOBOJSALIMMH 3JIEMEHTAMH M €CTECTBEHHBIX 323€MIHTE- IR D) 4 '

Jer (BOJONIPOBOJIHEBIE, I'a30BbIE TPYObI). [PyIIBI PO3ETOK TAKHX
MOMEHICHHH TPeOyIoT ycTaHOBKH Y30 B IEPBYIO O4Yepe[b.

Cxema nogknovenmsa Y30 n aBtomaTtoB BA 47-63
Ha npuMepe KBapTUPHOro WwmTa

Bce savicnetiume xapaxmepucmuxis
Y30 oomxncrvr cooepacamnsca 6 map-
KUposie npubopa Ha e2o Juyesoll
nasems U 8 ConposoOUMenbHOL
TMEXHUHECKOLL O0KYMEHMAUULU.

BBI" 3x6 Mmm
[s2]
LINPES — . 2
L] Q ) N
= N ey dppexmuenasn padoma Y30 6
™ ™~ o
l 4 © o) SHAMUMENLHOL CMEeneHit 3a6Uctm
Teo S o1 9 oM NPAsUILHOL €20 YCIMAHOBKI.
| “ = L> Yempoiicmeo, xkax npasuno, noo-
< —— ‘ KMOUACCH 8 PACTPeOeUMeNbHbIX
(o]
g T e WUmMax nocne 21aeHo20 (8600-
> - = H020) asmomama. JJonyckaemcs
© | g\ yemanoska 00Hozo Y30 ¢ mokom
i Y ::r Y ymeuxu 30 MA Ha 6C10 Keapmupy
& m | uny 0om. Hedocmammamu 0annozo
pewenus ABAAOMCA MPyoHOCmb
LN JPE LN 0BHApYHCeHUA MeCma VMUK U

BBI 3x1,5 mm BBI" 3x1,5 mm BBI™ 3x1,5 mm

NOAHOE OMKTIOHEHUe HANPANCCHUS
6 Keapmupe npu cpabdamoleaniiyL
ycmpoticmea.
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CeueHue | ABTOMA-
Ne Morpe6u- Homu- KT | THUECKHH
T HATHHEI IIPOBO- | BBIKJIIOYA- ¥30
TPyIE! e TOK I, A p
! OB, MM? | Teb, A
Po3eTK KH- 25 A
! JIBIX KOMHAT 63 25 20 30 MA
dnexrpuyec- 40 A,
2 Kasd ILIMTa 27 40 32 30 MA
Posetku 25 A
3 KyXHU 945 25 25 30 MA
Ocsemenue
A IPUXOKEN 1.89 15 16
U KUJBIX
KOMHAT
5 CrupanbHad 27 25 25 25 A
MAaIlKMHA 30 MA
Ocaemenue
6 KYXI, B 06 15 10
HOHM KOMHa-
ThI, TyaJI€eTa
63 A,
Bcero 47,25 63 300 MA

Bmecmo kombunayuu u3 0syx ycmpoiicme — Y30 + aemomam — Moxc-
HO UCNONB306AMb OUPPEDCHUUANbHIL ABMOMAM, codemaruuti 6 cebe
Pymryun 060ux npuoopos. lakoe peuienue 6 HAMUMENsHOL Crmenen
ynpowaem ux nodoop u nocreoVIouuLl MOHMAIX.
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IIpuoGperas 3aIUTHBIE YCT-
po¥icTBa, HEOOXOTHUMO O0pa-
TUTh BHHMAHHE HE TOJBKO HA
mapamMerpsl IpudopPoB, HO M
HA KAYeCTBO HMX H3IOTOBJIEHH,

NOJTBEP KIEHHOE COOTBETC-
TBYIOIIMMH CEPTH(PUKATAMH.
B mo6om crydae mpeamogre-
HHE CIeIyeT oTnaBarh (upme-
H3IOTOBHTEIIO, KOTOpasA Ipen-
JIaraer IOJHBIM aCCOPTHMEHT
3AIUTHBIX YCTPOMCIB.

MATAHUA, BbIIPAMUTCIN, TUPUCTOP-
HBIE PETYATOPBL, TO MPEAIOYTHTEND-
Hee yeranapmsath Y30 tuma A. Ilpu-
meHenre Y30 tuma AC JIomycKaeTcs
B CJIy4asX, KOIZId 3aBEJIOMO M3BECTHO,
4yTo B 30HY 3amuThl Y30 He Oyayr
BXOJIUTD YCTPOHCTBA C BBIIPAMUTE/Ib-
HbIMU eMeHTaMu. CenekrrsHoe Y30
TUNA S YCTAHABIUBAETCH, KAK [PABUIO,
HA BBOJIE TIOC/IE IJIABHOIO aBTOMATH-
YECKOTO BBIKTIOUATENA TIPU OPraHU3a-
UM MHOTOYPOBHEBOIN 3amUTHL. OHU
CIyKAT U9 3AIUTHL BCEH CETH JIOMA
WM KBAPTUPBI U JIOJLKHBI CPAOATHI-
BaThb C 33/IEPKKON BO BPEMEHU IO
ortHOmeHnI0 K Y30, 3aMuIammum
OT/IEIbHBIE TPYIIIBL TOTPEOUTENEN.

OKOHYATENBHBI BBIOOP Y30 MOKHO
BBIITIOJIHUTD C JJOCTATOYHOM TOYHOCTBIO,
UCTIONB3Ysl 3HAYCHUC HOMHHAJIBHOT'O
TOKA B 1IENM KOHKPETHO!N TI'DYIIIBL
HomuHambhslil Tok Y30 BhIGHpaeTCs
u3 crenyiomero pafa: 10; 13; 16; 20;
25; 32; 40; 63; 80; 100; 125 A.

B mamem npumepe (1261 7) Ha
rpymel Ne 1, 2) 3, 5 ycraHaBimsa-
erca Y30 ¢ TokoM yreuku 30 MA u
HOMUHAJIbHBIMU TOKAMU, HA IOPAJOK
TPEBBIIAIONIUMA TOKH ABTOMATHYEC-
KUX BBIKTIOUATENEN.

Kpome Toro, nocne ImaBHOroO as-
TOMATA YCTaHABIMBAETCA obmee Y30
¢ TOKOM yreukn 300 MA.



JIns 1aenaonocmu NOAYHenHble Pe3yuinanivl MOXCHO U300-
pasump 6 6ude 00HOMUMHEIIHOLL CXeMbl, 208 XODOUO 6UOHbL
B3aUMOCEA3U BCell ANeKMPUMECKOL cemul, a MaKwe Xaparx-
mepucmury ee anemenmos. 1axas cxema nomoicem usoe-
AHCAM BOIMONCHBIX OUILOOK 1L COOPKe PaCHpeOenumenstozo
wuma. Gneoyem Ommemuiny, 4imo
HA 3MOLL cXxeme omcymemeyent
cucmema 3augumol. Om CKaukog
HANPANCCHUS (Dene HANPANCCHUS).
B neit maxoce ne ompaogiervi
mun anekmponumanus (mpexgas-
Holl Ul 00HOPA3HbILL) U CNOCOO
3A3eMNCHUS.

B cnyuae oenenus snepeonompedu-
meneii Ha pynnvl PeKoMeHdyemcs
yemanagnusams 1o ooHomy Y30
30 MA na 2pynny posemox u Ha
epynny oceewens, a marice no
oonomy Y30 30 mMA Ha xaxcoyno
JUHUIO, TUMAIOUYIO IHEP2OCMKLC
npubopsi. Taxotl eapuarnm no3so-
Jisem usbencams Heyooocms npu
cpabamuieanuy YecmpoLicmea u
JOKAMU308AIMb ABAPUTIHYIO 30H).
Kpome mozo, pexomenoyemcs
yemanoska 001020 Y30 ¢ mokom
ymeuxu 6 300 MA — Ha 6600e.
OHO ycmanagnueaemcs nocue

ABMOMATNUMECKO20 BbIIIOUAMEIS, 3 g0 oass o on6
a €20 HOMUHANGHBIL TOK GYOem 1 N A SN o s
3a6Lcems Om PAcuemHoli HazpysKu 'j ’:‘ 'j 'j
U HOMUHAIBHO20 MOKA asmoMama. | S G 5 -
B amom cuywae nyuue npumenums | e === s
He 00bIMHOe, 4 MAK HA3bIBACMOe : == = o
cenexmusroe Y30, epema cpabda- : el el el el el (el el (el e e E e

1 I A R Ll | Tl | o | o] | Do
MBIBARUS KOMOPO20 COCMABNAC | o | m e
03—0,5 ¢. Bonee onumensHoe ! of Nol Nol Nel Nol Nol No ol \ol Nol Nol No

| BA53 BA53 BA53 BA53 BA63 BA63 BA63 BA63 BA63 | BA63 BA63 BAB3
gpeMﬂ Cpﬂ6ﬂmbl6ﬂ7'ﬂ/lﬂ aacm : In=10A |n=10A [In=10A [In=10A" |In=16A| |n=16A |In=16A In=16A |n=16A |n=16A |In=16A |In=16A
BOIMONCHOCIL CPeazuposams Ha b B — —
BOSHUKUAYIO YIMEUI) YCmpoLicmean,

SAUUUAIOUUM  OMOCTLHBIC ANeKIM-
ponpuboper ums 2pynnsl. Tovko 6

I

P ][ ][] o] ] @]

OcBeLueHue KyxHu Cm- Tennbii  Mocyno- PO3ETKM kyxHUM PozeTku SnekTpo-

MoM Cyuae, ecuu oni He ¢paco-
Mam, OHO OMITIOUUN. 6C10 CXeM) e o o e
MCKMPOCHAOHCCHUS. UYCIUKOM. - werann

Ocse-
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o1

Pene nanpaxcenus
(PH)

[J1aBHBIM MapamMeTpoM peJie Harpsi-
JKEHUA SABIACTCA OBICTPOJIEHCTBHE. DTO
BECbMA AP(EKTUBHOE YCTPOKCTBO UL
3aIUThl 00OPY/IOBAHNA TIPU ABAPUIL-
HBIX CUTYALUSX, KOTOPBIE BOHUKAIOT
B PE3y/IBTaTe 0OPBIBA HENTPAIH, TIEpE-
I'DY3KH, NEPEKOCA (a3 U T. IL

Pene wanpsncenusn (PH) npeonasua-
eHO QNS OMKTIOHCHUS BHYMPEHHEL]
cemu npu. HeOONYCIMUMbIX K0/1e0a-
HUAX HANPANCCHUSA C NOCCOVIOUGUM
ABMOMAMUMECKUM KTIOUCHUCM
nocne e2o 80ccmanoaneHus. OHo,
KAK MPAsUio, OCHAWACMCA YCm-
poticmeomn peyuposku 8epxHe2o u
HUIICHE20 N0PO2A CDADAMBIBAHUA.

L N PE

2 i?l
: YiII &\.—-

Cxemost 6600HO-
pacnpeoenu-
mejtoHoblX
ycmpoucme
Pesynbratel pacyeTos u momoopa
3aMUTHBIX YCTPOMCTB, KAK INPaBH-
710, OTPAKAIOTCA B CXEMAX, KOTOPBIE
CTAHOBATCA OCHOBHBIM JIOKYMCHTOM,
TIO3BOJIAIONINMM BBITIOJTHUTD TIPABUJIb-
HBIT MOHTQX PACIPEACTHTENBHOTO
mura. [Io cxeme MOXHO ele pas
IPOBEPUTDH PABUIBHOCTh BBIOOPA
3aMUTHBIX YCTPONUCTB M HAMETUTD
TIOC/IC/IOBATCIBHOCTh MX MOHTAKA.

B 3aBUCMMOCTH OT HArpysKd YCT-
POYICTBA MOIYT OBITb PACCYUTAHBI HA
HOMUHAIBHBIE TOKU B 16, 30; 40; 60;
80 A. DTa XapaKTEpPUCTHKA 0O03HAYAET
CWIy TOK4, KOTOPYIO pelie CIIOCOGHO
HPOIYCTUTh 6€3 BBIXOAd M3 CTPOSL.
Perne HanpsoxeHUA BLIOUPAIOT MO 3HA-
YEHUIO HOMUHAJIBHOIO TOKA B IEIH C
20—30%-HbIM 3amacoM. To eCThb, ecu
[JIABHBI ABTOMATUYCCKUI BBIKIIOYA-
TEJb UMEET HOMUHAIBHBINA TOK B 25 A,

[

TO pENE HANPUKCHUA JODKHO OBITh — I
paccunrano Ha 32 wi 40 A. OObIYHO ®0®
B JIOMAX U KBAPTHPAX JOCTATOYHO 30 20 ¥y30
w 40 A, 4TO COOTBETCTBYET MOIIHOC- =
T TIpuMepHO 6 1 8 KBT. ®0®

Ha Ttpex¢asHoM BBOJE damme BCe-

IO YCTAHABIUBAIOT 110 OJHO(AZHOMY
pee HANPDKECHUA Ha KUKAYIO (asy
(Ipu OTCYTCTBUM TPEX(PA3HBIX IOT-
peburenen).

PozeTku kyxHu
1 cTupanbHas

| CeeT ||Po3eTku|| DnekTponnuta MaLLHa

Cxema pacnpeoenumensrozo wuma. O0HopasHoe numarue npuxooum om 6600H020 YCMPOUCMBA C Pa30eNCHHbIMU
nposooruxamu. PE u N. Ha 6600e YCmaroaners: 08a 6600HbIX OOHONOMOCHbIX asmomama 3awumer Ha 50 A. Ha
CXeme OHiL CNAPeHHble U GMECO HUX MONCHO UCHONb306ANb 00UH 08YXNOMOCHbILL asmomam. Jdnee aneKxmponuma-
HUe NocCmynaem Ha CHemuuK yuema MeKmpoanepeul, a 3amem pacnpeoeniemcs no pynnam. 11poeoomur auum-
HO20 3d3eMAeHUs COeOUHAMCA ¢ wuHoll PE, om Komopoil ocyuecmeniaemcs passooka no nomeueruam. Paoouui
HYIb COCOUHACCA ¢ wuholl N u 3amem Dacnpeoeniemes no pynnam.

Hedocmamxom amoii cxembl A679eMCA OMCYMCMeue nocie MeKmpocuem1ura Oup@eperiuansozo asmomamad
3auunyl, 006e0UNAIOWe0 8 cebe PyHKUuL Yempoticmea 3auummozo omxmodenus (Y30) u asmomama 3auumol
ICKMPONPOBOOKU O CBEPXIMOKO8 (MOKO8 KOPOMKOZ0 3aMbiKanus) U nepezpysku. Homuman amozo ouggeperians-
HO20 asmomama 00mier 0bims 50 A, Homuran no moxy ymevwiu — 30 MA, €20 6pevs OmKIoueHUs NPy KopomKom
SAMBIKAHUL OOTICHO OblMb MEHblUE BDEMEHLL OMITIIOHEHIS 6B00HBIX ABMOMAMOB.

Ha zpynne po3emor KyxXwi u CUPALLHOL MALUUHbL YCMaro&nen asmomam 3auumel Ha 16 A u Y30 na 20 A,
mar xax Homunan Y30 oonncer Obimb O0AblUE HOMUHANG ABMOMAMA 3AUUMbL, YCMAHOBICHHO20 C HUM 6 nape.
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CueTumk MnacTukoBbIn LLnHa HyneBbix pado-
Kopnyc wuTa —L YUX MPOBOOHMKOB

CoeanHuTenbHbIe KNEMMHUKN
A5 KOMMyTaummn dasHbiX Npo-
ane BOZIOB IPynmnoBbIX Lenewn

1A=300mA

Boikntovatens andoe-
peHLManbHOro Toka

! BA53

BA53 BA53 B/163 BL63

|
|
|
|
|
|
|
|
l
|
|
|
|
|
|
|
In=63A |
|
|
|
|
|
|
|
|
|
|
l
|
|
|
|
|
|
|
|

- = = = In=25A _
ABTOMa-V In=10A In=10A| | In 10A<~ ‘szmA :Z:‘a‘gﬁ.A
TU4eckui
BbIK/O- o] o AsTOMaTL- |
yaTenb ] ] L] Yeckue Bbl-|

|
ondpde- E @ o = KloyaTenu
peHum-
anbHOro
TOKa

Cxema 8600HO-PACIPEOCTUIMENBHO20 YCMPOLCMBa mpexipasnozo moka 0% cpeoHezo HacmHozo 0oMa ¢ X03Alic-
MEEeHHOLE NOCMPOLIKOLL. B nAacmukosuiti Uiy Memaniudeckusl wxagp 6600umcs kaoens ¢ nposoonuxamu L1, L2, L3,
u PEN. IIpogooHux PEN pacuennsemcs (Ha 2nasHoll 3a3emaaouei wune) Ha nposoonuxy N (pabouas welimpany)
u PE (3aupmmoe 3a3emuenue), Komopvie npucoeOUHomca K 08ym Meoom wunam. K wune N npuxoosm pabo-
epynn, K uiure PE nookmouaromes nposood 3auumno20 3a3emieHus, npuxoosiuue om

uue Heﬁmpowu om ecex

Hapyxtoe Ocse- OcBe-  PoseTku PoseTky komHar —POSETKM BnekTpo-
ocBeleHre WeHMe WEHNE  KyxHM W FOCTUHHOI e
rOCTUH- KOMHaT
HOW
W KkyXHY

=]

OceeueHne noaco6Horo
nomMetueHns

JIvHum rpynnossbIx Lenemn

LLInHa 3amTHOro 3a3eMneHmns  CUCTEMBbI YpaBHUBAHUA NOTEHLMANOB

YCMPOLICMB OOMBUOLL MOUJHOCHIUL.

Dasnvie nPpooda uepe3 2NasHblL MPexPasHbiil asmoMamMuUMecKull BbIKIIOUAMENb NPUX00sm K cuemuuxy. K nemy
e NOOKTIOMAeMCA U Pabouas Helimpans. 3amem yemanaenueaemca mpexgasnoe Y30, Komopoe saupuiaem 6cro
ANEKMPUHECKYIO Yent 0oMa. Jlanee anexmpuHeckuli. mox PAcnpeoesiemes no JUHUAM, 3aUjUILEHHbLM, 8 CB0H 04epeob,

asmomamamu. unu Y30.

Hepevie mpu asmMOMAMUHECKUX BbIKTIONAINENSA NPEOHASHAMEHbL 0L 3AUUMbL OC6EMUMENbHbIX Yeneti om nepeepys-
KU U KOPOMKO20 3ambikanus. Omoenshas JUHUs, 3auuiyernas ouppepeHyuansho asmomamo, o.0eneHa 0N
posemounoli epynner Kyxwu. Jlanee credyem epynna posemorx 08 opyeux nomewjenuti, sawuuennas Y30 u mpemsa
ABMOMAMUHECKUMY BbIKIOAMENAMU. [Iocneonas aunus, cocmosuyan u3 001020 Y30 u 08)X a6moMamueckux 6bi-
KMOMAMENCL, TPEOHASHAMEHA O 3Aujumbl Yeneli omoeIbHO CMOAWe20 NoMeweHus. Bee epynnbl 3anumol8aromcs
13, a 3awummsie nPUOOPLL NOOOUPAIOMCA 8 COOMBEMCMBUL C NPeOBAPUMENsHO Pa3pado-
MAHHOU CXeMOLi C YHeMOM HAZPY30K HA KANCOVIO 2PYNNY U YCROBUAMU IKCHIYAMAUULL 000pY008AHUA.

om pasmsix ¢pas L1, L2,
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MBC 3x6 mm?
= - L — dasHbIli NpOBOAHMK
T — HyneBoi pabouunii NPOBOAHNK
PE L N Zubr D340t PE — 3aluTHbI NPOBOAHMK
5 5 ‘- Pene HanpskeHust
s
o Jeig Cuetunk 5 il
I i} «Mepkypuii» 50A &ni;
S ps MBC 6 mm?
2 i - ° °
< < <
OB rae OB pas O Bpas
IS | @IS IS e N
o8 LH#O8 L#Qg .
MBC 6 mm? Y > > énBCGMM I
® | ||
= I = = =]
[] ®© [ ®© (]
.=, L s, - o
of- ok ofl- |ok- [ok- = =
2 L 4 ’ gl
PE < (< EY =Y MR sl T 51- |21
< < < " | < ®© ®© o | =
© © [} S © s s < % |op®
eTR] &lETE] x14E
Bl | E S T«
o o o
—— Y << TF
¢ = I i
| (o] o
7 =1 = I
2
© ©
1% < X x o
S S ) & o % L s
& N O ol % 5/ 2 s
o a @ @| = S 5 0
A v [ C| v ; : -
¢’ ? N g/ g &
Q‘b Q(i) Ayxoeon & 8’3 15} o
N wkadp Q 8 @ z
(KyxHs1) @ c [ c Z,
PoseTku 1-9 Ceert
PoseTku KyxHu | |Po3eTku BaHHas Boponarpesarten KOMHaTa+ (KyxHsi, BaHHas,
(X0NnoAnNbHYK, KOMHaTa (BaHHas koMHaTa) Kopuaop KomHara, Kopraop)
MUWKDPOBOJIHOBKA, | [(deH, 3y6. weTka, CeeT
YawrHUK, Ap. KyX. 6puTBa, CtupanbHasa Posetku 2-91 (1-5 KOMHaTa
TexHvKa) nopceeTka MawmHa 2.9 KOMHaTa)’
3epkaia) (BaHHas koMHaTa)

Cxema KeapmupHozo pacnpedermensoz0 wuma, OCHAWEHH020 (Haps-
0y C OpyauML 3aUUMHBIMU YCMPOLICMBAML) pene Hanpaxcenus. B nell
VKA3AHL HOMUHANbL BCEX ASMOMAMOB 3AUUIMbL U CeHeHUtl AneKmpuec-
KuUx xaoeneil. Dnepeonompedumeny pa3oenenv. Ha OmoessHble 2PYnnsi ¢
YHEMOM UX PYHKUUOHANHOIX 0COOeHHOCIEl. BB0O 6binoiHer no mpex-
nposooHoIL cucmeme (¢ PE-npoBOOHUKOM 3AUUIMHOZO 3A3CMNCHUSA).

s anexmponpogooku 30eco npumam xkaoens vapru [IBC. Imo kpyaniti
euoKUtl Kaoens ¢ 0B0LHOI U30NAWUETE U MHOONPOBOTOUHBIMU THOKONPOBO-
i OSUUMU HCURAMY, KOMODObIE He PexoMeHdyemcs st CKPuimoti 1posodkiL.
Kpome mozo, komybr Jcun maxozo Kadens 8 MHOZ0UUCICHHBIX COCOUHCHUAX
mpeoyrom ryxucenus. Pazymmee ucnonw3osams xadens maprku BBI um NYM.
IlodobHas cxema 6noime moxcem Obimb NONEIHA 0N OP2AHUSAUUL INeKm-
ponumania HeOONLULO20 HACIIHOZO OOMA.

ABT. Bk 2n 63A (Legrand)

BBIHr 3*10mm°

AsT. geikn. 1 16 (Legrand)

-—

B

£

nex-20 o~ ! | §
>

nBX-20 o~
-20

Asr. sbikn. 1n 16 (Legrand)
nBX-20 &
nBX

Asr. sbikn. 1n 16 (Legrand)
AsT. bikn. 1 16 (Legrand)
AsT. bikn. 1n 25 (Legrand)

+6 BBIr 3"4mwno PK, oT PKBBMWr 3°2,5wm’ _ MBX 20 97 ! |

AsT. Bbikn. 1n 32 (Legrand)

Cxema pacnpeoenumensho2o Wuma Moxcem Obimo 6bMONHEHA C UCNOTb-
306aHUCM YCI0BHbIX 0003HAHCHUL, NPUHAMbIX npasuramy 11D, Ha marxori

CXeMe VKa3bl8aromes Mmunbl U XapaKmepucmuiki 3auumnsix Yempoicms, a
MaKHce YCmanoska ux Ha KOHKDemmuule 2pynibi.

w [ — Tun 6600a Ha NpuseOeHHOL cXeMe 00HOPA3HBIL, ¢ SAUUMHBIM TPOBOOHUKOM
e Posar | oy Poserr | Pecenen oo PE. Mapka u ceuenus npoooos 30ect NPUHAmMbL 8 COOMBEMCMEULL ¢ HOMi-

HANAMU 3AUUITTHBIX yCMpOﬁCMG U munom Hazpy3Ku.
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ABTOMAT 3aLNTHI
ABYXMONIOCHOM

Bnok poseTtok

LUNS OTKPBITOW YCTaHOBKMN
CIBOEHHbIiA. IP20-1P23

-

PoseTka ans ckpbIToin
YCTaHOBKM C 3aLUNTHbIM
KOHTakTOM. IP20-1P23

Bnok 13 aByx Bbikitovatene
W OIHOV PO3ETKW A1t OTKPBITOM
ycTaHosku. IP20-1P23

Di

YcnosHoe 0603HaYEHME ABYX
BbIK/IOYATENEN 1 PO3EeTKM
B 610Ke N5 CKPBITOR

ycrtaHosku. IP20-1P23 mi:j

I/K/

v

BbiBOA NPOBOAA ANt
anekTpoo6opyaoBaHus

O a

Boikniouatens

OAHO?\

ABTOMAT 3aAWNTHI
O[IHOMOMIOCHOM

2

BnekTpocHeTUnK

YctpoiicTBo

3aLMTHOrO OTKIIOHEHNS

oy

Boiknioyatens NpoxoaHon

ounom\am{

PoseTka Ans OTKpbITON
YCTaHOBKM C 3aLUUTHLIM
KOHTakTOM. IP20-1P23
é )
PoseTtka AByXnonocHas

CcABOEHHas AN CKPbITO
yctaHoeku. IP20-1P23

A\

Bok: Tpu BbIK/loHaTens
1 0[1Ha PO3eTKa N5 OTKPLITON E
ycTaHoBku. IP20-1P23

Ry

Bnok ans ckpbiToi
ycTaHosku. IP20-1P23

Po3seTka fiByxnoniocHasi co
cTeneHblo 3awmTel IP44-1P23

157

Boikniouatens
ABYXKNABULLHbIA

LLnT cunosoi

m—

PoseTka cvunoeas TpexnoniocHas
ons OTKprTOﬁ YCTaHOBKM
C 3alNTHBIM KOHTaKTOM. IP20-1P23

25

Bnok: po3eTka + Bblk/lo4aTesnb
L7151 OTKPBITON YCTAHOBKM.
1P20-1P23

A

Brok: poseTka + BbikiovaTent
NS CKPBITOW YCTaHOBKM.

1P20-1P23

PoseTka aByxnoniocHas -
C 3aWMTHBLIM KOHTakTOM. IP44-1P23

a

PoseTka caBoeHHas
NS OTKPBITON YCTAHOBKM
C 3aLUMTHBIM KOHTAKTOM.

1P20-1P23 ! 1

Beiknioyatens

NpOXoAHON

[BYXKNABULLHbIA

Yenosnuie epagpuuec-
Kue 0003HaueHUs 8
ANEKMPUHECKUX CXe-
MAxX He onpeoenerb
KAKUM-TIUO0 eOUHBIM
oorymenmom. OOHaKo
MHOZUC U3 HUX NPU-
gooamea 6 10CTax u
WUPOKO UCTONB3YION.-
¢ npu 0003HAMEeHULL
ANeKMPOoOOPYO0EaHLA,
ANEKMPOYCMAHO-
BOUHBIX U30CHULL U
NEMEHMOB ANeKMPU-
HeCKUx uenei.

e
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Ipocmetiuias neKMPULEcKas cCxXema Pacnpeoermensiozo wuma 6

Keapmupe npu 00HogpasHom 66ode. Ona He npedycmampusaenm yema-
HOBKY cuemuuka nepeuu. B xeapmupy éxooam mpu nposoda — L, N u PEﬁ“

QF1
PE. Ha ¢pasnoui npogoo ycmanoener asmomMamudeckuil. 8uikouament. M él
Janee cnedyem Y30, xomopoe 3auumaem 6cro cucmemy om B0IMONCHOC- ‘
M NOPANCCHUS HeN08CKA NeKMPUHECKUM OKOM. Cucmema pasoeiend ‘
Ha 0esAmb 2pynn nompeoumenci, 3auuiyensix asmomamani. Kaxcoas T—F I P ifﬁ”
2pynna nooKmMoueHA K NPOBOOHUKY 3auyumHo20 3asemaenus PE.

U

QF3 ‘ QF4 ‘

L1 L2L3 N

Cxema pacnpeoenumensHo2o
WUma 4acmmo2o 0oMa ¢ cay-
HOUL ¢ mpexpasHbim 66000M 63 ZAAZAZA
3AUUMHO20 NPOBOOHUKA 30~ ===
semnenusi PE, wmo aendemca ee EIRY
OCHOBHBIM HEOOCIAMKOM. B amom
CayHae 3amoikanue Pasno2o
nposoda Ha 00t OMKPbIMbLL
MOKONPOBOOAUULL KOPNYC He
BbI3LIBAC. KOPOMKO20 3AMbIKAHUS,
HEOOX00UMO20 ONIA OMKIIOHCHUS
asmomama 3auumat. Kpome mozo,
HA JUHUAX CAYHbl, CMUDANLHOU
MAWUHDL U 2DYNNbL PO3EMOK
KyxHu yemanoanens: Y30, umo He i
3auguiaem yeni om ceepxmo- —
K08, BbIIBAMHBIX Nepepy3KOLi UL E"
Kopomxum 3amoiaruem (Y30 na —
KOPOMKOe 3aMbiKaAHUe He ped- TOTUT1
aupyem). 30ect OonnHbL Obinb TpexdasHbiii CseTCeet Po3eTku CTupanbHaf
yemanosaenvt Y30 + asmomam 3NeKTPOKaMUH MalumHa
Uy ougppepenyuansivie asmo- cayHbl

Mambl, CoBMeuaruue PyHKUL
asmomama u Y30.

o

CeeT Po3zeTtku PoseTtkn
KYXHW
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Cxema «Ontuman»

Cxema <KompopT»

Cxema Cxema «Munuman»
Ontodaskas cetb 40 11 kBT Oprodashast etb 10 8,8 kBT
; 3 | YOPM T !
'
B — ! | E :
13TaxHoe ' 1 |
Kwh KWh !
e ]| | |
\TensHoe 50A ! | 40A |
IMopynbHOE 100MA | ! $500ua i
1(YPM) ! | |
[ ' ' '
:
77777777777777777777777777777777777777 1 6A  A25A A16A
! Wyox 40A ! e i Wy oy
1 KBaAPTUPHBIA 30MA !
jo : 2. 2, & 8
| ! 82 83 gg i
| | <8 2 85 3
| ' g8 =3 £= &
1 \l16A \l1SA 132;\ \l1SA \lﬂiA i 885835 ©°
! ! CESEQE
: 2V, . 1 58sses
1 o Bx g s g 253858
| c8 83 £e &5 I
w g gz f: 8 &
| 83,853 o6& @ e
i 2ggeeg —— !
| EXZECS |
2 o > Q '
3 255858 o !
Cxema <axerp

E
10wA |

ITpumepuoi
ogpopmnenusn

cxem anexkmpo-
nPoBoOoOKuU

Kaxpgpll POEKT 3MeKTpOCHAOKe-
HIA KBAPTUPBI COCTABICTCA C yde-
TOM OCOOEHHOCTE!N JKHJIbS, THUIIOB
SNEKTPONUTAHISA, 4 TAKKC WH/UBU-
AyaJIbHBIX 3aIIPOCOB. B obmem cydae
JUI KQ4ECTBEHHOTO MOCTE/YIONEro
MOHTaKa 3MEKTPUKY HEOOXOMMBL:

— CXEMa PpaCIPE/ICTUTEIBHOIO
INTA;

WITENCenbHbIX

Fpynnosas ceTe
posetok

Fpynnosas cers
anexTpoocse

weHvs

OpodasHan cets 40 11 kBT

Onrodazras cetb 10 11 kBT

1
;
|
KWh |
:
50A !
100mA 1
N |
[N A —
LK
I |
1 F 16A F 208 ¥ 20A
16A SJ30mA BOMAY—TTOMA
q
324 {16A
! Y
£ 2 a : =
H e B 2 H &
& 8¢ 8 Ee i H
5% ¢ s 8 @
28 85« GE &
gEggsr ——
S85c533 KyxHs
253858

Jns keapmup pasnuunoll naani-
posiu u cmenent KoMPopmHocmu
MOJNCHO NPEONONCUIN HECKONBKO
NEKMPUUECKUX CXeM pacnpede-
JUMEBHBIX UUMOE ¢ N0000POM
HOMUHANOB YCMPOLICG 3AIUUMbL.

Cxema nogknioderuns Y30 u asTomaTos

BBI 3x6 mm
M
=0 = 1 | Cxema nooxmo-
“Tr 32 R uenus ougcpe-
‘s ‘;% ( peruanshozo
asmomama,
BHINOTHAIOUC20
dymxuun Y30 u
ABMOMAMUHECKO20
e gwukmouamers.

BBl 3x1,5 MM BBl 3x1,5Mm BBl 3x4 MM

o —l—
Cxema nooKmoveHus
BbIB000M H)1EB020 NPOBOOHUKA HA

o6uez0 Y30 ¢ |

nynegyo wiury. Homunan Y30 npu-
HAM HA NOPAOOK BblULe HOMUHANG
00U420 3AUUNHO20 ABINOMATNA.
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— IUIAH C pa3MeIeHUEM OCBETH-
TEJIBHBIX TPUOOPOB, BBIKIIOYATENEN
U PEryIMPYIOMUX YCTPOMCTB;

— IUIAH pa3MeIeHns PO3ETOK U
pacipeeIMTeIBHOIO IIUTA.

[InaHBl U CXEMBI MOTYT OBITh BbI-
IOJIHEHBI B JIOCTATOYHO YIPOIIEH-
HOM BHJE C HCIOJIb30BAHUEM YC-
JIOBHBIX I'PapUUecKUX 0O03HAYCHUI
KOHKDETHbIX YCTPOMCTB. VX Hammuue
HOMOKET TI0ZJ00PATh IPOBOJA, 4 TaK-
JKe SNEKTPOMOHTAKHBIC 1 JIEKTPOYC-
TAHOBOUHbIE M3JIENNS, HEOOXOAUMBIE
JUIs MOHTAXKA.
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1 cxera

Oononuneiinas anexmpuecias cxemad. Iipedcmagnsem coooti Cucmemy SNeKmponumanus 00HOKOMHAMHOL Keap-
mupsL ¢ MpPexpasbim 66000M U 3AUUMHBIM 1PoBoOHUKOM PE. Ona ekmiouaem 6 ce6s pe3ynsmamsi Dacuemos
cemuy U Haubosee NOIHO OMPAXcaem 6ce ee 0COOeHHOCMU. 30ech YKA3AHbL MUNbL U XAPAKIMEPUCTIUKY 3AiUm-
HBIX YCMPOLICME, MAPKA U ceuenus nposooos, MOUHOCMs nompeodumene.
Takas cxema no3eoUm NPAsUasHO YKOMIICKMOBAINb U KAHECMBEHHO CMOMMUPOBAMY PACNDEONUMENbHbIL UjUM.

MoOHTaX IPOBOJKU B JOMEC

U KBAPTUPE

DIEKTPUYECKAS POBOAKA ABJIACT-
¢4 BOKHEHINEH KOMMYHMKALMCH B
JoMe, Tpebyromeit k cebe 0coboro
BHUMaHUA. KONMYECTBO OBITOBBIX
3NEKTPONPUOOPOB, UCIONb3YEMBIX B
HOBCEAHEBHON KU3HH, YBEINYMUIOCh
B HECKONBKO Pa3. COOTBETCTBEHHO
VBETMYUIUCh KOJIUYECTBO MOTPED-
JHEMOH JIEKTPUYECKON JHEPIUU U
HAIPY3KA HA BHYTPEHHUE 3JIEKTPU-
YECKUE CETH, YTO, OE3YCTIOBHO, IPU-
BOZIUT K YKECTOUEHHIO TPEOOBAHMIT K

HAJIEXHOCTU 3NIEKTPONPOBOAKH 1 €€
NPABUILHON 3KCIITYATALINM.
MOHTZX TIPOBOAKU BBITIOIHACTCA
B COOTBETCTBUM C IPEJBAPUTEIBHO
Pa3pabOTAHHON CXEMOH PA3MEICHYA
obopynosaHud. JI060I TUI 3MEKT-
POIPOBOAKK JIOJLKEH YIAOBIETBOPSTH
TPEOOBAHUAM NEKTPOOE3ONACHOCTH
U 0OS32TENBHO BKIOYATh B CeOd
TPETUI 3AMUTHBIA IIPOBOJ 343€M-
nenua PE. 3asemneHue KBAPTHUPBI
BBIIOHAETCS € YYETOM CHCTEMBI
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MATAHUA BCero zoma. Ecmm mopkmo-
YyeHue NpoBOAHMKA PE HEBO3MOKHO
M3-32 OTCYTCTBHA COOTBETCTBYIOIIETO
MArUCTPANBHOTO IPOBOAA B MOABE3-
JHOM IuTE (B JIOMAX CTAapO¥l ITOC-
TPOMKH), TO HPOBOAKYy BCE PABHO
JIy4LIC BBIIOJHUTD TPEXIIPOBOIHOL,
4 JKEITO-3ENEHBI MIPOBOJ MPOCTO
HUKYZd HE NOAKIOYATH O JyYLINX
BpEMEH. B KBAPTHPAX HEOOXOZMMO
IPEAYCMATPUBATL U CUCTEMY YPaB-
HUBAHKA IIOTCHIUAJIOB.
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Cxewa 3nexmpoocewenun

000 " 3aum-Cmpou

B Oanrom npumepe 6ce oceemumensivie npuoopsl esloeners. ¢ 00my epynny. Ha cxeme ykasams: Mecma YCmanosKiL
U MUNbL CBCIMUIBHUKOB U BbIKIMOUAMENeLi. Pacnpedenumensbil wum YCmaHoener 8 npuxooceii ) 6xodda 8 Keapmupy.

[Toxkapo6e30MacHOCTb  TIPOBOJKU
00€ECTICYNBACTCA TIPUMEHEHUEM TIPOBO-
JIOB C HETOPIOYEH M30JIALIMEN HY;KHOTO
ceyenua (BBI, BBIHr m NYM), Kagec-
TBCHHBIM BBIIIOJTHCHUCM COCI[I/IHCHI/II;I
U BKIIOYEHUEM B AMEKTPUUECKUE LIEMHN
SAUUTHBIX YCTPOMCTB. YKA3AHHbIE IIPO-
BOJd MMEIOT HAJICKHYIO U3OJALMIO U
JOCTATOYHO JOJTMI HOPMATUBHBINA
CpOK Cyx0bl. MIX paspemmaercs uc-
MOJB30BATh ISl CKPBITOM IIPOBOAKU
O/l INTYKATYPKYy B CYXHUX, BJIAKHBIX
U MOKpBIX HOMEIMEHUAX 6€3 J0noi-
HUTEBHOY 3aMUThL B modom crydae
HE34BUCUMO OT MAPKH IIPOBOJIKY BCET-
Jla CJIEZleT BBIIOMHATD EKTPHUECKU-
MU MPOBOJAAMHU C OJHOMIPOBOJIOYHBIMI
MCIHBIMU JKHUTAMH. Kax [IpaBuIo, JJIA
I'PYIIT OCBCINCHMS TIPUHUMACTCS IIPO-

BOJ, C CECUCHWEM JKWIBI 1,5 MM% i
POBETOUHBIX TPy — 2,5 MM% A VI
ANEKTPUYECKON IINTBL — 4 MM
DINEKTPUYECKAA TPOBOAKA B JIOME
WM KBAPTHPE MOKET OBITh OTKPBI-
TOM WM CKPBITON. B HEKOTOPBIX
CTy4asX CKPBITAA U OTKPBITAA IPO-
BOJIKU HCIIONb3YIOTCA COBMECTHO B
34BUCUMOCTH OT MECTA IIPOKIA/KHU.

Zocmamouno pacnpocmparermvin
CHOCOBOM MOHMAXNCA CKPbIMOLL
nPoBoOKU AENAEMCA PA3BOOKA
1Po60008 N0 OEMOHHLIM UMY
KUPIUMHOIM HEOUIMYKAMYDEHHbIM
cmenam ¢ nocreoyrouelt wmyka-
myproti. B amom cayuae nonyua-
emcs CKpulmas 31exmponposoora
0e3 wmpooneHuUs CmeH.
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Posamxa dna cxpsmod ycmawolku co
cmeneusio 3auums om IP20 do IP23
CdBoewnan pozemxa dAs CKPeMOU
ycmanodxy €0 (Menenni IQWUMs OM
P20 do IP23

Pasemxa cunobar dna ckpsimol
ycmanodey o cmenedsw 3AUUMS oM
P20 do IP23
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cmenensn sauumst om P44 do IP54
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anexmpoodopydobanus

Buxawyamens menAo2a noaa

Aonommumensnan cucmena ypaduenus
nomenuuanct

= A

Cmadus| Aucm | Aucmod

P 4 5

Cxewa 3nexmposdopydobarus 000 “3num-Cmpai™

Ha amoii cxeme onpeoenersl Mecma YCmarosKy PO3emoK PAIMHHOZ0 HASHAMEHUA C YKA3AHUeM MOUHOCTI
NOOKMOHACMO20 000PY008aHUSA. 30eCh Je onpedeneHs. ux UcnorHenue u mun. Cxema npeoycmampusaenm ycm-
Doticmeo cucmemvl. YPASHUBAHU NOMEHUUANOS.

CKpbimas 3neKmponposooxa
NPeOnoumumensHee OmKPuimoll ¢
MOYKY 3PEHU ICMemuKy no-
yewenua. Iipu amom nposooa
MOHMUDYIOMCA 8 KAHANLHOIX
YRYONCHUAX-UMPOOAX 1O CMEHAM
(¢ nocredyioweri wmyxamyprot) u

6 CmANCKe noja.




K cxpoimoti nposooke omHocumcs u nposookd, YIONCeHHas noo Ka-
KPIO-IUO0 0OUUBKY (2UNCOKApPMOH, Oepesinnble nawemt u m. 0,). laxas
nposooKa 8 0ePesaHHOM 0oMe 100 BHYmpenHer 0OUUBKOl 00IXCHA 6
nepeyio ouepeds YO08remeopPAms MpPebOBAHUAM NONCAPHOL Oe30NACHOCI
U 0043GMeNLHO BHINOIHAMBCA 8 Memaniuveckux uu [IBX-mpyoax.

Ck0Obl MOHTaXHbIE

)

Jna kpennenus nposooos Ha 0ePesAHHbIX NOBEPXHOCIAX UCNONb3)IOMCA

CKOObL C 280305MI.
Nyl

OmKpbimyro anexmponposoory
HACMO NPUMEHSIOM NPU. CO30aHUL
unmepvepa 6 cmune pempo. Ipu
IMOM 1POBO0a Kpenamca Ha pap-
poposwix usonsmopax. Taxoii 6a-
puanm enonre 0onmyCmuM ¢ MOUKU
3peHUs NOXCAPHOL 0e30NACHOCHIL.
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Omxpoimsiii cnocod Mowmagnca
nPOBOOKU Ce200HA NPUMEHACTICH
00CMamouHo PeoKo, max Kax
OMKPLIMbILL NPO60O 00CmyneH
OnA 100020 NPUKOCHOBEHUS,

umo 00607610 onacro. K momy
aHee nPo6o0 JONCUMCA He 8ce20d
DOBHO, Ha Hem coOUPAemcs Noulb
u 2pasb. B ceasu co ecem Imum
Maxotl Memoo UCnob3Yemcs 6
OCHOBHOM 015 NPOKAAOKU NPOBO-
008 8 MEXHUMECKUX U TOOCOOHbIX

NOMEULeHUAX.

Ha 6emonnoli unu kupnuymoll
n06epPXHOCML OMKPbIMbLE 1POE00A
KPEenAmes ¢ nomoujblo 0100eb-
xomymos. Ilpu amom nepgopa-
mopom 6 0emonHOL NOBePXHOCMU
no 3apawee pamedennoll mpacce
COCPNAMCA OMEepCmus ouamem-
pom 6 MM HA PACCMOAHUL 0KONIO
50 cm. Samem 6 omeepcmiis
BCMABNAIOMCA O100CNb-XOMYNIbL,
KOMOPLIMU 3AKPENIALMCS 1POGOO.



gt . e

PasnosuoHocms0 omkpuimoti nposookiL MONCHO CHUMANL NPOBOOKY 6
mpybax nosepx cmer. Hexomopoie npousgooument cneyuan3upyomcs
HA U320MOBNEHUL UENbIX KOeKUULi 018 MOHMANCA MAKOL NPOBOOKH.
Dmo mazucmpansrsie mpyosl, pumunel, pacnpeoenumentioie Kopooku,
posemiu, vunouament u opyeue axceccyapsl. Taxas npogooka npuoaem
gcemy uHmepuepy HenosmopUMbILL 00MUK, HO U CIOUM OHA 00POKCe.

Mmozue pupmol npoussoosm xabeastvie Kopoda 06020 mund (NAAcmix,
AMOMUHULL, CMANL) U coomeememayiouue akceccyapsl. laxue cucmembl
MO2YM. KOMIACKMOBAMbCA MAKICe U COOMBEMCMBYIOUUMIL ANEKMPOYCma-
HOBOUMBIMU USOCTUAMU.
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IIposoda u Kabems MOXHO Maxice
NPOKNAOLIEAM 6 NAACIUKOBbIX
KabensHolx Kopobax. Owu obecne-
HUBAION NPUCMACMBILL GHEUHUL
8U0 U YOOOHb: 8 MoHmadce. Inac-
MuKosble Kadensibie Kopooa ume-
10m xopouiue OuUNeKmpureckie
Xapaxmepucmuri, 00Cmamo4yIo
NPOUHOCb U XUMUMECKYIO CIOTi-
Kocmb. Onie He 1000epicusarm
20penue 1 YCmotiMugs. npomue
2PbI3YHOB.

B cnyuanx, koeda npu cywecm-
gyrouell cucmeme neKmpocHao-
dceHUA mpeoyemca npoxaaoka
OONONHUMENBHBIX ANEKMPUUECKUX
JUHUL, @ maryce menegoHHbIX U
KOMNBIOMEPHBIX Kabeneli, 4acmo
UCNONB3VIOMCA. CREYUANbHbe NUH-
mycol ¢ Kabenb-Kanandamu.




Jna npoxnadku 6 wmpodax noo
WmMyKamypry 0e3 npumeHeHus
OONONHUMENLHOLL 3A14UMbL JL)HLLe
6ce20 nooxodsam nposooa NYM,
BBIHz u BBI, umerouue 080UHY10
u3onAUu0. OCHOBHbIM HEOOCAam-
KOM MAKozo Cnocoda A6NAemcs He-
BO3MONCHOCHIb 3AMeHbl 1P0600a 6e3
HAPYUWEeHUS UELOCIHOCIUL CINEHb.

dnexmpureckas nposookd, YI0KceH-
HAR 8 CHEUUATBHBIX TIACTIUKOBLIX
mpybax ¢ nocAeoyIouell umyKa-
myproti, no3soraem obecnequms
CMEHACMOCMb 1POBOO0E 6 Npoecce
IKCNAYAMAUUL, OOHAKO 3MOM CNO-
00 20pa3do croocHee U AopoNce.

MN3onauna

O6onouka
kabens

3anonHuTenb, NoACHaA n3onAauna

Kabens NYM ucnons3yemca 0
OMKPLIMOLL 1 CKPLIMOLE POBOOKL
BHYMpPU NOMEWeHULL U HA OMKDb-
MoM 8030yxe 6He NPAM0o20 603-
oeticmeus conmeunoeo ceema. E2o
HAPYACHASL 000NIOUKA U320MOBNEHA
U3 1e20PIUe20 NOMUBUHUIXAOPUO-
HO20 NAACIUKAMA CBEMI0-CePo20
ygema. IIpomencymounas 0060104-
K U3 MENOHANOIHENHOT De3UuHbl
10360718€Mm J1e2KO PA30enbiéams
Kadens npu MoHmayice u nosvluld-
em 20 nowcapobe3onacHoCmb.

MepHas xwuna

M3onauma MNBX

TokonposoasaLas
Xuna

N3onauns
XUnbl

TepmocTon-
Kunii 6apbep

O6onoyka kabens

Kabenb BBIHF

B npoeode BBIMz moxoseoyujue
UL NOKPLINGL MEPMUHECKUM
bapyepom u3 CneyuansHoli coobl.
IIpocmpancmeo kabens mexncoy
UBORAYUEL JCUNL U 0D0SIOUKOLL
3aN0IHEHO 0ZHeCIMOUKOT KOMNAYH-
OHOIL CMeCHIO.

Brazooapa amomy anexmpuueckuii
Kabens BBIHe moxcem 6 meuenue
90—100 mumn nodoepicusamo PyH-
KUUOHANLHOCIb ABAPULIHOL cemi,
He B0CNIIAMEHAACH U He Bbl0eNAA
OblMa.

Ob6onoyka MBX

IIpoeoo BBI' swmonnen ¢ 080Lnol usonyueli u3 IBX-naacmuxama. H30-
JUPOBANHIC HCUNbE MHOLONCUNBHBIX TIPOB000B UMEIONM. OMMUHUMENLHYIO
Dacyeemiy: nyneevie Jusbr — 207Y00L Usem, JCUNbL 3A3EMACHUS BblNON-
HAIOMCA 0BYXUBEINHIMUL (3ENHO-DICTIMBIMU). B 08YXHCUNBHBIX 1PO00AX
00€ HCUNDL 00UHAKOBOL MONUUNHL 4 6 MPEX-, HEMbIPEX- U NAMUNICUTL-
HbIX 6Ce JCUNbL OOUHAKOBO20 CeHCHUS, KPOME JICUNbL 3A3CMACHUS, KOMOPas
MOXCeM UMemb Menbiee nonepewnoe cewenue. 11poeod ne pacnpocmparsi-
em eopenue npu 00uHOUHOL NPOKIAOKe U npeonasnauer 0a8 IKCHayama-
YU 6 CYXUX U GNANCHBIX TIOMEUCHUAX.
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IIpoxnaoxa
nPoe0ooes

MounTax NPOBOAKM BCErja Ha-
YUHAIOT C ONPEAENEHUS CIOC06a
HPOKIAIKU TPOBOJOB U YTOUHEHHA
THONOKEHUA PO3ETOK, BBIKTIOUATENIEH,
paCIIPEAETUTENbHBIX KOPOOOK, pac-
HPEAENUTENBHOTO 1UTA, MECT IPO-
XOfla CKBO3b CTeHBL [iA yroOCTBa
BCE 3TU TOYKU PA3MEYAIOT IIPSAMO
HA CTEHAX. 3JIECh K€ PA3MEYAOT U
TPACCy MPOXOKACHUA TPOBOJIOB.
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Hpu monmance crpoumoti nPpogooKL 0codoe BHUMANHUE Cedyem YOeaumsb
YMAM. NPOXOACOeHUS KabensHoti mpaccol. OHLU O0MHCHBE NPOXOOUMD 1O
BEPMUKANAM U 20PUOHMANAM. COOMO0CHIEe 3M020 MmPeboBarus 00-
JIe2UUM 8 OanbHeliueM onpeoeneHue NoroIeHUs npoeooos 6 npoyecce
IKCnAyamayuy (8 Cryae CéepaeHus cmer uml npose0eHUs DeMOHIMHbIX
padom). Ilo mem e cooOPaNceHUsM credyem CoCmagume NiaH ¢ moy-
HOWM YKASAHUCM MECI. PACTIONONCEHUS 6CeX DA3BeMBUMEIbHbIX KOPOOOK.

7

e

R S
o
Kpennenue nposodos 6 umpooax
OVILECENACMCS TPU NOMOUU
0100e16-XOMYMOB, eL0UeK, MOH-
MANCHOLL NONOCHL UL PACBOPA
anebacmpa. Konupi 1nposodos,
8X00AIIE 6 PA3BEMBUMENbHbIE KO-

o0k, credyem npoMapKuposams.
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IIpu monmadxce cKpoimoil npo-
B00KU 100 WMYKAMyPKy 6Ha-
uase GuMOMHAIOM WmMpPodbL Npu
noMowH Wmpobopesa U Yenoeoll
UWAUPMAUMUHKY CO CReUUATBHBIMN
pexcyugum OUCKOM.




Yenyonenus Ona YCMaHOBOUHbIX

U OMBEMBUMENBHBX KOPOOOK
BBLNOAHAIOM NEPPOPAMOPOM. €O
CREYUANBHOLL KOPOHKOLL coomeemc-
meyIouye20 Ouamempa.

Om pazeemsumensrotl Kopooku
MO2YM. 3anUmbI6amscs. posem-
Kl KaK C 3a3eMaeHueM, max u

0e3 Hezo.

@

B cmaxcke nona ﬂpOGO()Kd 00A3GMenbHO ﬂpOK/l&l@bleé’WlC}l 8 N1aAcmuKo-

BblX 27A0KUX UM 20PUPOBANHBIX MPYOAX NAPAIIETLHO CIEHAM HA PaC-
cmosmuy 10—15 cm. Dmo no3eonsem uckmouums noepeicoeHue U0l
npu YCmaroeKe NAUHMYCA U 3auUmums nposooa om nonaoanus endau.

B coomeemcmeuit ¢ npunamoi
CXeMOLi YCMAHABTUBAIOMCA MOH-
maxcrole KopoOKuU Ons PO3EMOK.

™ ™ ™

B posemounbix 2pynnax npoeooka
OCYUECBTACTICS MPEXHCUNEHBIM
nposodom ((pasa, Hyms u 3azemue-
Hue), a 6ce PO3CMKI COCOUMAIOMCH
napanensio: Gasa K pase, Hyo
K HYI0, 3eMIA K 3eMe.

7
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\Pacn pen. kopobka

—— dagza

3azemneHne

Honb

—o~
@7 PoseTtka

Posemiu, pasmewenisie 0moensHo,
NPUCOCOUHAIOMCA K 2Pynnogoii
JUHUL OM. PA3BEMBUMENLHOL
KOPOOKU.

e

e e

Hooxmouenue po3emox 6 Kaxcooli omoensHoll pynne, KaKx npasuio, unomHaemca waekigom. lpu amom numarno-
wuii Kaoers nooOOUMCs K 2pynne Henocheocmeento om 3auuUmno20 asmomMama ¢ PAcnpeoerumentioz0 Wuma.
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MoTonok
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Kopobka

Pacnpega.

CoenunHeHne

Bbikntoyatenb
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nexmpuneckan cxema coeourenus 6 eounyio 1uens
NPOXOOHBIX U NePerPecnbiX ebiKmouameneti oaem
npeocmasnenue 0 COBMECMHOL padome 3mux ycm-
poticme. 3asemamiousuii nposoo Ha IMoll cxeme He

HpOBO@K&l 2pynn  oceeujeHUs Modcent 8bINONTHAMLCA C

SAUUIMHBLM TIPOBOOOM, COCOUHEHHBIM C KOPIYCOM CBe-
TMUILHUKA (40 He 0083amenbHo), U 0e3 He2o. TaKum
00pasom, 8 cxeme ¢ OOHONOSUUUOHHbIM BbIKTIOUAMENeM
K CBCIMUILHUKY 00MICeH TI0OXOOUNTb MPEXICUNBHbI 1PO-

800 (8 Mepeom CyHae) U 08YXICUTbHLIE — 60 BMOPOM.

NOKA3aH.
o F f
[ ]
|  —1
¥ ¥
il
° .

— O

o DD = S Y

o

168

ofL;—L‘o_

B cxeme ¢ 08YXNO3ULUOHHbIM
BbLKTIOUAMENEM K COCMUNBHUKY
1008005MCA HEMbIPEXHCUNLHBIL

u mpexacunsioul npogooa. Ipu
IMOM BLIHIOUAMENL 00A3AMENHHO
00CeH Pabomamo Ha PAa3puie
azvl. Ha pucyrie u300panicena
CcXema KOMMYMaAayuil C6emunbHUKA
C 0BYXKNABUUIHBIM BLIKIIOHAINENICM
U 3A3eMAAOUUM TPOBOOOM.

B epynnax oceewenus 4acmo uc-
NOAL3IVIOMCS POXOOHbIE U KPeCmo-
Bble GLUTIOUAMENH, NO3GONAOU4UE
BRTIOUAMS 1 OMKIIOUAMb 00UH
COCMUNILHUK C 08YX, mpex u bonee
yecm. B amom cymae K npudopy
100800UMCH 08YX- UM MPEXHCUND-
Hblli 1POBOO, A 6Ce BbIKMOUAMENIL
OONONHUMENLHO COCOUMAIOMCSL MeXC-
oy coboii. Ha pucymre u3obpancera
cxema NOOKTIOHCHUA CEeMUNBHUKA
K 06)M 1POXOOHBIM BbIKIIOUAINETIAM,
N0360AOUUM. YIDAGTAML 0C6elle-
HUEM U3 08YX MOUEK.



JByxKnaBuLHbIN KpecToBowm
BbIKJIlOYaTE b BbIK/IlOYaTE b
~—02 02 1o———03

1 1 @

MpoxogHon

BbIKJIlO4HaTE b

ObbiHbLl 08YXKNABUUHBLIL BBIIIOUAMEND UMeem MPU KOHMAKMA.
Ilepsuiii coedunaemca ¢ Pasnoim nposoooM. IIpu nomowsu Krasuul ox

3AMBIKACTNCA UM PASMBIKACTNCA CO BMOPLIM U MPEeMbUM KOHMAKMAMU.

OO0HOKNABUWHbIL 1POXOOHOLL BbIKIIOUAIMENb MAKIICe UMeeIn MPU KoH-
maxma. OOHaKo Krasuua nepexmovaem $asy ¢ nepeoo KoHmakma wa
BMOPOLL UMY Mpemul.

Tlepexpecmbiti, uny KpPecmoeoll, SbIKIOHAMEN, BU3YANLHO HUMEM HEe Om-
JUHACC 0M 00HOKNABUILHO20 TPOXOOHO20, HO UMeem uembipe KOHMAaK-
ma. Mexanusm BbiKa0aAmens MeHACM MeCIAMIL JCULbL 1POB000E, COLOU-
HASL UX 6 nepeom noroxcenuy 1 — 3 u 2 — 4, 60 6mopom noroxcerul
I — 4 u 2 — 3. On yomanasmeaemcs Ha nposoo, COLOUHAIOuuLl 06a
KPATIHUX POXOOHBIX BbIKIOUAMEIA.

oe
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B 2pynnax oceeujenis uacmo Ucnob3yIomes npoxooHsle U Kpecmosole
BOIKTIOUAMENU, TO3BONOUUE BITIOUAMD U OMKIIOUANTL O0UH CECIIUTD-

HUK ¢ 08)X, mpex u 0onee mecm. B amom cymae K npubopy noosooumcs
08YX- UL MPEXHCUNBHBILL TPOBOO, . 6Ce BLIKTIHOUAMENLU OONONHUMEIHO
COCOUHAOMCA MEXNCAY COOOLL. Ha pucymie u300pajcera cxema nooKmoueHus.
COCMUNILHUKA K 08)M 1TPOXOOHbIM BIKIIOUATNENAM, NO3BONAOUUM YIPAGNAND
OCBCUEHUEM U3 0BYX MOHEK.
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Ycmanosxa
MOHMANICHBIX
KOPOOOK

MoHT2)HbBIE KOPOOKU UMEIOT Pas-
JIMYHYIO KOH(UIYPALMIO ¥ KOHCTPYK-
THBHOE HCIOMHEHHE, B 3aBHUCHMOCTH
OT 3TOTO OHM HCHOJB3YIOTCH [
Pa3MEIIEHNS ANEKTPOYCTAHOBOYHBIX
U3JEMNN, A TAKKE U1 OPraHU3ALNN
MOCTOSHHOTO JIOCTyIA K MECTAM CO-
€IMHEHUI TIPOBOJIOB.

Yemanosounwie xopobxu 1nood
posemxu u eviIOHAMENY 05
CKPLImMoLi nposooky uMeIom
Popmy YUIUHOPA PANULHOZO
ouamempa. OHu nooduparomecs 6
coomsemcmeu ¢ KOHCmpyKyuer
YCMAHABIUBALMO20 YCMPOLiCMBa.

Kax u obbiumbie K0pooKu, KopooKu
0Nl 2UNCOKAPMOHA J1e2K0 MO2YM
cooupamucs 8 OIOKU.



Posemku pacnonaeaiom, Kax npasuno, na esicome 30—40 cm om 4ucmo-

6020 noaa. Taxoe pasmeujenue npeocmagiiem onpeoenerHsie Yooocmea
1Py NOOKTIOUEHUY PAMUMHOL Annapamypol 1 1n03605em 3aAKPuimb Ux
mebenvio. I100800Ky nposooos 6 3MoM CAYHAe HACIO BbINONHAIOM 10
1108EDXHOCMIL YEPHOB020 NOA 6 3AUUMHLIX MPYOaX.

Jna kpennenus 6 yanyonenuax yc-
MAHOBOUHLIX U DA3BEMBUIMEIBHBIX
KOPOOOK, KaK NPasuno, norw3yom-
CA CMECHIO WIMYKAMYPHo20 pdc-
meopa ¢ aneoacmpom Ul 2UnCcoM.
IIpu xopoweti nracmudnocmu
maxas cmech 3ameepoesaenm 6
meuenue noyuaca U no3goasem
NPAGUTIBHO BLICIABUINY U30ETE.

Monmanicrvle K0poOKy yemanas-
JUBAIOM HA HYICHYIO 27YOUHY 8
3aNONHEHHOe PACMBOPOM 2HEe300
MaK, 4moobbl B0KPy2 HUX He 0bl10
nycmom. Fanuuky pacmeopa
cpesarom umamenem 3anoonuLo co
cmpoumenstbim ocHodanuem. Mecmo
VCMAHOBKU U30CAUA O0IICHO 1Peo-
CMABIAMYL COO0L POBHYIO NAOUAOKY
HA YPOBHE NOBEPXHOCMIL CIIEHDL.

s yemanosky Buimouameneti ui Po3emox Ha 0exopamueHoli 0o-
uieKe Uy 8 2UNCOKAPMONHOL OONULOBKE UCHONBIVIOMCS KOPOOKU €O
CREYUATBHBIMU 3ANCUMHBLMIL JANKAMY, KOMODPbie N0360M0M. HAAEICHO

3aKpenums UX Ha NoBePXHOCMIU.

B cnyuae 6a0un020 MOHmMANCA PO-
3emoK 100 00Ky Pamiy nooposem-
HUKU Q0INCHBE YCMAHABTUBATNLCS
8 00UH PAO HA ONPEOCNeHHOM
paccmoanuu dpye om opyea. dmo
docmuteaemcs, UCNoNb308aAHUeM
CREUUATIBHBIX TeDeMbIMer MeNcOy
KOPOOKAMU.
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B 3akonuennom 6ude anexmputec-
Kas npoeooKa 00MNCHA Bb2ASL0CIMD
akxypammo. Koryor 1p0o8000s
BIBOOAMCA HA OOCMATIOYHYIO
onuny u maprupyromes. I1posooxa
pacnonazaemea no 20pu3oHma-
AAM U eepmuranam. Mowmanchvie
KOPOOKU HAOCHCHO 3AKDENICHbL.



Cnocoowt
coeouHeHuUus
nPoe0ooe

KoHTaKTHBIE COEAUHECHUA MIPO-
BOJHHKOB ABJIAIOTCA OYE€HDb BAXK-
HBIM 3JIEMEHTOM 3JIEKTPUYECKON
IENY, IMO3TOMY IIPU  BBIIIOJHCHUU
JEKTPOMOHTAKHBIX PAOOT HYKHO
BCEIZA MOMHHUTDb, YTO HAJIEKHOCTD
JIOOOM 3NMEKTPUYECKON CUCTEMBI B
3HAUUTEIBHON CTENEHU ONpPENENs-
€TCA KAYECTBOM BBINOJIHEHUA 3JIEK-
TPUYECKUX COCTUHECHHUIL

Ko BCEM KOHTaKTHBIM COE/JUHEHHU-
AM  TIPCABABIAIOTCA ONPEACICHHBIC
TexHu4eckue tpebosanus. Ho B
HEPBYIO OYEPEb ITH COEAUHEHUA
JOJKHBL 00/141aTh YCTONYUBOCTBIO
K MEXAHUYECKUM (DAKTOPAM, OBbITb
HAJCKHBIMU 1 6€30MACHBIMU.

[Ipy Manoil IIOmMaau COIPUKOC-
HOBEHUS B 30HE KOHTAKTd MOXKET
BO3HHMKATb JOBOJIBHO 3HAYUTC/IBHOC
COIIPOTUBJICHUE I MPOXOXKICHUA
TOKd. CONPOTUBIEHUE B MECTE TIE-
pexojia TOKa U3 OHOM KOHTAKTHON
HOBEPXHOCTU B JIPYIYIO HA3BIBAETCH
HEPEXOJHBIM KOHTAKTHBIM COIIPO-
THUBJIEHHEM, KOTOPOE BCerya OOmb-
1€, YEM CONPOTUBJIEHUE CILIOMHOIO
IPOBOJHUKA TAKUX K€ PA3MEPOB U
(hopMBL. B mporiecce IKCIIyaTanun
CBOMCTBA KOHTAKTHOTO COEJUHEHMS
1oJ, JEUCTBHEM PA3HOOOPA3HBIX
(DAKTOPOB BHEIIHETO M BHYTPEH-
HETO XapaKTEPA MOIYT HACTOJBKO
YXYAIMUATHCA, 4TO YBCIUMYCHUC CTO
HEPEXO/IHOTO COPOTHUBIEHHS MOXKET
BBI3BATb IEPETPEB NPOBOJOB U CO-
31aTb ABAPUMHYIO cuTyanuio. Ilepe-
XO/JHOE KOHTAKTHOE CONPOTUBIIEHHE
B 3HAUUTENBHON CTENEHU 3aBUCHT
OT TCMIICPATYPBI, IPU IMOBBITICHUNA
KOTOPOH (B PE3Y/BTaTE MPOXOXKIE-
HUA TOK4) IPOMCXOUT YBEINYCHIE
HEPEXOJHOTO CONPOTUB/IEHUS KOH-
Takra. Harpep KoHTakra mpuotpe-
TaeT 0COOOE 3HAYEHHE M B CBA3U

C €ro BIUAHUEM Ha IPOLECC OKUC-
JICHUA KOHTAKTHBIX IOBCPXHOCTEH.
[Ipy 9TOM OKUCJICHUE TOBEPXHOCTH
KOHTAKTA WJET TEM WHTEHCUBHEE,
YeM BbIIIE TEMIIEPATYPA KOHTAK-
Ta. [logBNEHUE OKCHUIHOM IUIEHKH,
B CBOIO OY€pe/b, BBI3BIBACT OUYCHb
CUJIbHOE YBEJIMYEHUE IEPEXOAHOIO
COIPOTHBJICHHUS.

CkpyTka

Maiika

Srarrrercac gl

Ceapka

\

-

Konmarxmmoe coedunenie — 3mo aneMenm AeKmputeckoti yent, 20e
OCYUIECINBAALMCA. ANEKMPUMECKOe U MeXAHUMecKoe coedureHue 08yx

UL HECKONBKUX OMOCNBHBIX NPOBOOHUK08. B Mecme CONpUKoCHOBe s
NPOBOOHUI08 0OPA3YEMCA INEKMPUMECKULE KOHMAKM — MOKONPOBOOAUee
coedurenue, uepes Komopoe mox npomexaem us 00Hoi uacmil 8 opyeyio.

- *
IIpocmoe nanoxcenue ums jee-
K0€ CKPYHUBAHUE KOHMAKIMHbIX
106ePXHOCMELL COCOUMACMBIX
NPOBOOHUKOB He obecnexusaem
XOpoue20 KoHmaxma, max Kax
U3-30. MUKDOHEDOBHOCMELL Oelic-
MEUMENBHOE CONPUKOCHOBEHIUE
NPOUCXO0UM He 1o 6celi nosepx-
HOCIIU NPOBOOHUKOB, d MONBKO 6
HeMHOUX MOUKAX, 4IMO NPUsooUm
K SHAMUMETLHOMY YBCAUHCHIUIO
1ePexo0H020 CONPOMUBTEHUS.
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B mecme conpurocHosenis 08yx
NPOBOOHUKOE B8Ce20d BO3HUKACH
nepexooHoe conpomuanenue dnex-
MPUHECK020 KOHMAKMA, BENUNUNA
KOmopo2o 3agucum om @guauuec-
KUX CBOLICME CONPUKACAIOUUXCA
MAMEPUANOS, UX COCIMOAHUS, CUTbL
CHCAmus 8 Mmecme KOHMAaKma,
memnepamypyl 1 PaKmuseckol
NAOWAOU CONPUKOCHOBEHUA.



C TOYKH 3pEeHHA HAJEKHOCTH 3TEKTPUIECKOTO KOHTAKTA AJII0-
MHHHEBBIH IIPOBOJ HE BBIAEP:KUBAET KOHKYPEHIIUH C METHBIM.
IIpeaBapuUTEIbHO OYMINEHHASA IOBEPXHOCTh TIOMHHHUA MOCTE
HECKOJIBKUX CEKYHJ[ IPEOBIBAHUSA HA BO3JyXe IMOKPBIBACTCSA
TOHKOH TBEPJOH U TYIOIUIABKOM OKHCHOH IUIEHKOMN, 00;1a-
JAIomier BBICOKUM 3JIEKTPHYECKUM COMPOTHBIECHHEM, UTO
MPUBOAUT K IOBBIIIEHHOMY IE€PEXOJHOMY CONPOTHBIECHHIO H
CWIBHOMY HAarpeBy 30HBI KOHTAKTa, B Pe3yJbIaTe YEro eie
OOJIBIIIEe YBETMYHMBACTCA IIEKTPHUECKOE CONPOTHBICHHE. Eme
OTHOH OCOOEHHOCTBIO ATIOMHHHSA SIBJIETCA €r0 HHU3KUU IIpe-
Jen Tekydecrd. CHIBHO 3aTAHYTO€ COETUHEHHE ATIOMHHHUEBBIX
MPOBOJIOB C TEYEHHEM BPEMEHH OCJIA0EBACT, YTO IPUBOTUT K
CHHZKEHHIO HAJ€KHOCTH KOHTaKTa. Kpome TOro, aaioMHHHI
o0aaeT Xyanied MpoBOAMMOCThI0O. IMEHHO MOITOMY NpHMe-
HEHHE B OBITOBBIX JIEKTPHYECKHX CHUCTEMAX ATFOMHHHEBBIX
MPOBOJIOB HE TOJBKO HEYTOOHO, HO U OIACHO.

Meqh OKHC/ISIETCA HA BO3AyXe NPH OOBIYHBIX TEMIIEPATYPAX
SKWIBIX nomernneHuii (0kono 20 °C). OOpasyomasacs mpu 3ToM
OKHCHAsA IUIEHKA He 00JaiaeT GOJBIION NMPOYHOCTHIO M JIETKO
paspynraercs mpu c:karud. OCOGEHHO MHTEHCHBHOE OKHCJICHHE
MeJu HAaYuHAeTcd Ipu TeMmieparypax Boime 70 °C. OxcugHas
IUICHKA HAa MEJTHOH ITOBEPXHOCTH CaMa II0 cede o0Iajgaer He-
3HAYUTEIBHBIM COIMPOTHBICHHEM U MAJO BIUAET HA BETMIHHY
MEePEXOJHOIO COIPOTHUBIECHHA.

A i
—— e

Cocmosmue KOHMAKMHBIX NOBEPXHOCINEL] OKA3bIBACT Deluarolyee GusHIe
HA POCI NEPeX00H020 CONPOIMUBLEHUS KOHMAKmaA. Jia noayuenus yemoti-
418020 U 00I208EHHO20 KOHMAKMHO20 COCOUHEHUS, O0MNCHA ObiINb GbINO-
HEeHA KAMECBEHHAS 3AUUCIKA U 00PAOOMKA NOBEPXHOCHIL COCOUHACMBIX
NPOBOOHUKO6. HIBONAUUIO C HCUN CHUMAIOM. HA HYICHYIO OMUHY CHEUUd-
JUSUDOBAHHBIM. UHCIDYMEHIMOM UMY HONCOM. SAIMeM 0207IeHHble YAChU
HCUR 3AMUIYAIOM. HANCOAMHOLL WKYDKOTE U 00PAGAMBIBAION. ALEMOHOM UL
yaim-cnupumom. Juna pasoenkis 3asucum om 0COOeHHOCmell KoHKpem-
HO020 CHOCOOA COCOUHEHIUA, OMBEMANCHUS UL OKOHUCBAHLUS.
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Ilepexodnoe Konmaxmmoe
CONPOMUBNIEHUE 8 3HAYUMETb-
HOUL CIMeneny YMeHbUaemcs
npu YBCAUMCHUU CULbL CHCATNUA
08YX NPOBOOHUKOS, MAK KAK
om Hee 3asucum O0eucmeumens-
HASL NAOUAOL CONPUKOCHOBEHIS.
Taxum 00pa3om, 0ns% YMeHblULeHIs
nepexoon0e0 ConpoOMueLeHUs 6
CoeOuHeHul 08YX NPOBOOHUKOE
Heo0X00UMO 0becnedums 00-
CMamoyHoe ux cicamue, Ho 0e3
Daspyuarouux naaCmMUHecKux
oegpopmauuii.

l\)#" |

Cyuecmgyem HecKoIbKo cnocooos
MOHMANCA INeKMPUHECKO20 COeOU-
HenuA. Haubonee xavecmeenmvim
U3 Mux 6cez0a oyoem mo, Komo-
poe obecnewusaem 6 KOHKDEMHbIX
YCIOBUAX HAUO0NICe HUSKOe 3HA-
weHUe NePexooH020 KOHMAKMHO20
CONPOMUBNCHUS KAK MOICHO O0/Iee
OMUMENbHOE BPEMA.




Coedunenue nposodos 6 pacnpede-
JUMEIHOLL KOPOOKe — MO0 68aJiC-
HAR U OMBeMCMBEHHAS ONCPALU.
Ona moxcem 86iNOIHAMBCA Pa3-
JUHMHBIMY CROCOOAMU: TIPU NOMOUfU
KACMMHUKOE, MEMOOOM NALIKU U
CBAPKLU, ONPECCOsKOl, a 3a4acmyro
00bIMHOL CKPYMKOUL. V 6cex amux
€nocobos ecmsb onpeoeneHHbie
npeumyecmea t HeooCmamxl.
Buibopams cnocob coedurenus He-
00X00UMO 1EPEO HAMALOM MOHMA-
aq, MAx Kax 3mo npeonondzaen
1 10000p COOMBEMCMBYIOUUX
MAMEPUAN08, UHCIPYMEHMOS U
000pY00BaHUA.

Ipu coedurenuu nposodos cre-
dyem coom00ams 00UHAKOBYIO
YBEMHOCb H)IEBLIX, (PAIHLIX U
3azemagouux 1po600os. OObIMHO
pasnwlil nPoeood — KopUHHEsblll
U KPAcHuiti, Hynesol pabouuii —
2071601, NPOBOO 3AUUMHO20
3A3CMACHUA — HCCNMO-3ENCHDBIIL.

CormacHo «JIpaBHIaM YCTPOMCTBA JAEKTPOYCTAHOBOK> (IL 2.1.21),
COCIVHEHHE, OTBCTBJICHHE U OKOHIEBAHME KIJI IPOBOJOB H
Ka0eJeHd JTOJKHbI MPOU3BOJUTHCA IIPH IOMOIIM CBAPKH, MAVIKH,
ONPECCOBKH WIH C:KUMOB (BHHTOBBIX, GOJTOBBIX M T. IL) B CO-
OTBETCTBHH C JCHCTBYIOIIMMH HMHCTPYKIMAMHU. B Takux coequ-
HEHHAX BCEITIA MOKHO JOOHTHCA CTAOMJIBHO HH3KOTO IIepe-
XOTHOTO KOHTAKTHOIO COIPOTHBJICHHSA. IIpH 3TOM HEoOXOaMMO
COETUHATD MPOBOJA C COOTIOEHHEM TEXHOJOTHH U C HCIIOJb-
30BaHUEM COOTBETCTBYIOIIMX MATEPHAIOB M HHCTPYMEHTOB.

Ouenb uacmo aneKmpurxam npuxo-
oumcs. NOOKOHAMs NPosood K Yuce
cyugecmeyioweti aunuy. Hsimy
CNOBAMU, HEOOX00UMO CO30AMb
omeemenenue nposooos. laxue
COCOUHCHUS BLINONHAIOMCA C NOMO-
W10 CEYUANIBHBIX OTBETNBUMEb-
HOIX CHCUMOB, KTeMMHBIX KON000K
U NPOKANBIBAIOUUX 3ANCUMOB.

IIpu menocpeocmsenHom coeou-
HEHULL MEOHBIX U AMOMUHUCEHIX
1p0oB0008 Medb C AMOMUHIUEM
00pa3yIom 2a168aAHUHECKYI0 NADY,
U 8 Mecme KOHMAKMA B03HUKACM

ANEKMPOXUMUHCCKULE 1PoecC, 6
pesynvmame KomMopozo amoMu-
Huil paspywaemcs. Ilosmomy ons
COCOUHCHUS MEOHbIX U ANIOMUHU-
€BbIX TPOBO00B HYICHO UCHONB3O0-
8aMb CEYUANLHBIE KICMMHbLE U
001MOBbIE COCOUHCHUS.
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IIposoda, nooxmouaemsie K pas-
JIUMHBIM YCMPOLICMBAM, HACO
HYHCOAIOMCA 8 CHeUUATBHbIX
HAKOHCUHUKAX, KOMOopbie cnocooc-
MEYIM 00eCneUeHUr0 HAOeHCHO20
KOHMAKMA U CHUNCCHUIO Tepe-
X00H020 conpomuenenusa. Taxue
HAKOHCUHUKIL MO2YIM KPenumscs K
1Po60dy NAliKoll UM ONPeccosKol.

Haxoneunuru 0bi8a1om camoix

pasnuunbix 6udos. Hanpumep, s
MEOHBIX MHO20NPOBONIOWHBIX JCUL
BINYCKAIOMCA HAKOHCUHUKY U3
UGTBHOMAHYMOLL MeOHO mpyobi,
CIIOUeHHOLL U 1POCBEPNIeHHOL
100 60M € 00HOLL CIMOPOHYL.



CoeIMHEHNE TIPOBOJIHUKOB CBAP-
KOM J1aeT MOHOJMTHBIM M HA/ICKHBIN
KOHTAKT, TI03TOMY OH4 MIHUPOKO IIpU-
MEHAETCA TPU 3NEKTPOMOHTAKHBIX
paborax.

CBapKy BBINONHAIOT MO TOPLAM
HPEBAPUTENBHO 3aYUIIEHHBIX U
CKPYYEHHBIX [IPOBOJHUKOB YTOJIBHBIM
3NEKTPOJIOM TIPU HOMOIIU CBAPOY-
HBIX QIIIAPATOB MOIMIHOCTBIO OKOJIO
500 Br (w1 ceyeHHs CKpyrok [0
25 mm?). Tok Ha CBAPOYHOM AaIla-
pate BhicTaBstercss ot 60 0 120 A
B 34BUCUMOCTH OT CEYEHHA U KOJU-
YEeCTBA CBAPUBAEMBIX MPOBOJIOB.

M3-32 OTHOCHTENBHO MAJIBIX TO-
KOB M HHU3KOH (1O CPABHEHHIO CO
CT4JIBIO) TEMIEPATYPHl ILIABICHUA
HPOLIECC TPOUCXOAUT 6€3 OOMbIION
OCJIENUTENBHON JIyrH, 6€3 IyouH-
HOTO TIPOIPEBA U PA3OPBISTUBAHMA
METAJUIA, YTO TO3BOJIET UCIONB30-
BATb BMECTO MACKU 3aIIUTHBIE OYKUL.
[Ipu 3TOM MOIYT OBITH YIPOIIECHBI
U JIpyrue Mephl 6€30macHOCTH. 1o
OKOHYAHMU CBADKU U OCTBIBAHMH
IIPOBOJIA OTOJIEHHBIN KOHEI] M307H-
pYyerca C MOMOUIBIO H30JMEHTHI WU
TepMOyCalouHoN Tpyoku. [Tocie He-
OOJIBIION TPEHUPOBKU C MOMOIIBIO
CBAPKU MOKHO JJOBOJBHO OBICTPO M
KAYECTBEHHO BBIIIOIHUTL COCAUHEHMA
3NEKTPUYECKHX [POBOZIOB U Kabesel
B CHCTEME 3JEKTPOCHAOKEHUA.

LAY

IIpu céapke anexmpoo NOOHOCUMCA K& CBAPUBACMOMY 1POB00Y 00 KACAMUA,

nomoM 0meooumcs Ha Hebonsioe paccmoamue (05—1 mm). [lonyuennas

nPU IMOM CEAPOUHAR OY2a ONAAENACM CKPYMIKY NPOB0008 00 00PA306a-
HUA xXapakmeprozo wapuka. Kacanue anexmpooa 00xcHo Obimo Kpam-
KOBpeMeHHbIM 0Nl CO30AHUA HYICHOL 30HbL ONIABNEHIA 03 N06PeNCOeHUS
U30AAUUL 1POB00A. BOmbULI0 OMUHY 0YeU 0endamb Heb3s, MaK Kax Mecmo
C8apKIU NOTYHACTCA NOPUCIBIM U3-30 OKUCTICHUA 8 B030YUIHOLL cpede.

B nacmosujee epems ceapoumbie
pabomor no coeourHenuio aneKmpu-
eCKUX 1Po60008 YOOOHO 6bin0JI-
HAMb UHBEPIMODHBIM COAPOUHBIM
annapamom, max Kax om umeem
HebonbuLe 005eM U 8ec, Umo
10360715€1M. ANCKIMPOMOHIMANCHU-
Ky pabomams na cmpemamxe,
Hanpumep 1noo nomonKoM, nosecus
COAPOUMBILL UNBEPMOPHYILL anna-
pam cebe na nnevo. [na céapru
ANCKMPUMECKUX 1POBOO0E UCNOTb-
3y10m 2pagpumossitt AneKmpoo,
NOKPbIMbILL MEObIO.
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B coedunenuu, nomyuenHom me-
MOOOM CAPKL, ANCKMPUHCCKULL
MoK mevem no MOHOMUMHOMY
OOHOMUNHOMY Memanny. Pasyme-
emcsl, U Conpomuenenue nooooHbx
COCOUNeHULL OKA3LIBACICS DeKop-
0HO Hu3sKum. Kpome mozo, marxoe
coeourenue 0onaoaem npexpacHoti
MEXAHUMCCKOL NPOHHOCTIBIO.



U3 BCexX M3BECTHBIX CIIOCO-
00B COETHHEHHA IPOBOJIOB
HH OJHH H3 HHUX IIO JO0JIO0-
BEYHOCTH M IPOBOTUMOCTH
KOHTAKTA HE CPABHHUTCA CO
CBapKOH. [laxke mavika paspy-
IIAeTCA CO BpPEMEHEM, TaK KakK
B COEIHMHEHUU IIPHUCYTCIBYET
Tperui, 6ojee JerKOIUIaBKUI
M PBIXJIBIN MeTaUl (IPUIIOH),
a HA TpaHHIIE PA3HBIX Mare-
PHATOB BCEINa CYIIECTBYET
JOTOTHUTETBHOE MEPEXOTHOE
COIIPOTUBJICHHE M BO3MOKHBI
pa3pyuaomue XHMHIeCKHe
peakiuu.

Taiixa

[Tarika npezcTasser coboi Cro-
C00 COEJVHEHUS METAUIOB C HOMO-
IIBIO JIPYTOTO, 60MEe JIETKOILIABKOIO
Merana. 1o CpaBHEHMIO CO CBAPKOK
HaiiKa ABIAETCS Oosee MPOCTON U
goctynHoi. OHa HE Tpedyer opo-
TOCTOALIErO OOOPYAOBAHUSA, MEHEE
[OKAPOOIACHA, 4 HABBIKU JUI BBI-
HOMHEHNA XOPOLIETO KAYECTBA Maii-

K1 II0TPEOYIOTC 60see CKPOMHBIE,
4eM IIPU OCYUIECTBJIECHUH CBAPHOIO
coegunenns. Ceyer OTMETUTD, 4TO
HOBEPXHOCTb MCTA/UIA HA BO3AyXE
OOBIYHO OBICTPO TOKPBIBAETCH OK-
CU/IHON IUIEHKOM, TO3TOMY €€ Iie-
pen TMaMKOM TpeOyeTcs 3a4HUCTUTS.
Ho 3aunieHHas oBepXHOCTb BHOBb
MOXET OBICTPO OKHCIUTLCA. BO m3-
OEKaHME ITOTO HAa 0OPAOOTAHHBIE
MECTa HAHOCAT XMMHYCCKUE BEIIEC-
TBA — (DIIOCHI, TOBHIMAOIINAE Te-
KY4€CTb PACIUIABICHHOIO IIPHUIIOA.
brarogapsa 3ToMy Mmayka moaydaercs
HPOYHee.

[TaiiKa TaxKe SBIACTCA JIYYIIUM
CIIOCOOOM  OKOHLICBAHUA MEIHBIX
MHOTOIPOBOJIOYHBIX KU B KOJb-
0O — IMPOIAAHHOE KONBLO pPaB-
HOMEPHO MOKPBIBAETCA ITIPUIIOEM.
[Ipn 3TOM BCE IIPOBOJNOKH JIOMAKHBI
HOMHOCTBIO BXOJUTD B MOHOJUTHYIO
Y4CTb KOJBL, 4 €0 JUAMETP JOJDKEH
COOTBETCTBOBATD IUAMETPY BUHTOBO-
IO 3AKUMA.

IIpoyecc naiiku nposooos u KUl
Kaoeneil 3axmo4aemes 8 nokpbi-
muy pasozpemvix KOHUOE Coeou-
HACMBIX JCUTL. PACHIAGTCHHbIM
ONOBAHUCIMO-CEUHUOBbIM NPUNOEM,
KOmopwiil obecnewusaem noc-

JIe 3AMEePOeHUL MEXAHUHECK)I0
NPOUHOCIIL U BLICOKYIO ANeKM-
DOonpoeoorocms HePassemHo20
coedunenus. laiixa 0onxcHa Obimo
2na0K0t, 0e3 nop, 3azpasHeHut,
HANNBIB0B, OCMPbIX BbINYKIOCIEL
npunos, UHOPOOHbIX BKPANICHUIL.
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A naiKy MEOHbIX UL MATbIX
CeHeHUtl UCONL3YIom MmpyoKy
NPUNOS, 3an0IHeHHbIe KAHUPOLLIO,
U pacmeop Karugon 6 chup-
me, Komopobii nepeo naixoi
HAHOCAM HA MECMO COCOUHCHUS.

v L A
g cosdanus kavecmeenHo-

20 NPONAAHHO20 KOHIMAKIMHO20
COCOUHEHUA ICUNBL NPOBOV0E (Ka-
beneti) HeooX00UMO MUAMeNbHO
00y0uUms, a 3amem CKPYmums u
06xacamo. Om npagunbHoLL CKpym-
KU 6 3HAMUMENbHOU CmeneHy
3asUCUM Ka4ecmeo npondasHHozo
KOHMAKMa.

Tlocne natixu KOHMAKMHoE Coeou-

HeHue 3auuaemcs HeckonbKUmU
CROAMU USONAUUOHHOLL JIeHMbL UMY
mepmoycaoounoti mpyoxoi. Buec-
MO U30AAYUOHHOLL TIeHMbl NPONa-
AHNHOE KOHMAKMHOe CoeouHeHue
MONCHO 3AUUIMUMS USONAYUOHHBIM
Konnaukom (CH3). Ilepeo amum
HCENAMENBHO 20M0B0e COLOUHEHIE
NOKPLIMb BAAOCIMOUKUM JIAKOM.



T
Hazpes demaneii u npunos npou3gooumcs CHeyuaroHoM UHCIPYMEHMOM,
KOMOPbiil HA3bIBACMCA NAANHUKOM. OOA3GMENbHOM YCIOBUCM CO30AHUSA
HAOCICHO20 COCOUHEHIS CNOCODOM NAliKY AENAeMCA 00UHAKOBAS memne-
pamypa cnausaemvlx nogepxrocmeit. Lonvuioe 3Havenue o014 Kawecmed
NAtiKy umeem COOMHOUEHUe MeMNEPAMYPoL ICANG NAANGHUKA U MeMne-
pamyper naaenenus. Ecmecmeenno, 4mo 000UMbCA 3M020 MOXCHO THOIKO
NP NOMOUU NPABUILHO NO00OPAHHO20 UHCIPYMEHMA.

HagnsMuky PAsIuMaomes no KOHCmpPyKyuu . mougHocmu. JIns uimosme-
HUA ObIMOBLIX ANEKMPOMOHMANCHBIX PAOOM 610AHe 0OCIMAMOYHO 00blM-
HO20 3NICKMPUHECKO20 CMEPICHEB020 NAANbHUKA MOuHOCMbI0 20—40 Bm.
Kenamensto, wmobor o1 Obll OCHAWEH DE2YAMOPOM eMNepanypy

(C mepMoOamuuKom) U xoms Obl Pe2yIamopoM MOUHOCHIL.

Q67 mm Onvimmoie AneKmpoMoHMaNCHuKL
UACcmo UCNONL3YIOM. 08 NALKY
OpuUHANLHLILL Ccnocob. B pabouem
CMEpPaICHe MOWHOZ20 NAANBHUKA (He
menee 100 Bm) sviceepaueaemcs
omeepcmute ouamempom 6—7 mm
u 2nyounolt 25—30 Mm 1 3anon-
HAemca npunoem. B pasozpemon
COCIMOAHUL MAKOLL NAANBHUK
npedcmagniem coooil HeOONbULYIO
JYOUNBHYI0 BAHHOUKY), KOMOPAs
—  n0360719€m ObICMPO U KAHECMEeHHO

nPONAsmb HECKOMKO MHO0MCUNb-

HoiX coeounenuil. Ileped naiixoil 6

BAHHOUKY OpOCaemcs HeOO bIoe

KOAUHECBO KAHUPOIU, KOMO-

pas npensmcmeyem NOAGIEHUIO

OKCUOHOL NCHKU HA N068EPXHOCIMIL

nposooHuKa. Jdanshetiuiuil npoyecc

NALKY 3aKM0MAeMCa 6 ONYCKAHUU

CKPYHEHHO20 COCOUHCHUS 6 MAKYIO

UMNPOBUIUPOBAHHYIO BAHHOUIK),

30—40 mm

\® 8—9 Mm
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OfHUM U3 PaclpOCTPAHEHHbIX
CIIOCOOOB  CO3/IAHUS KOHTAKTa fB-
JIETCS UCHOJIb30BAHUE BUHTOBBIX
KIEMMHUKOB. B HUX HaJIC)KHBIH KOH-
TaKT 0OCCIEYNBACTCA 32 CUET 3ATLK-
KU BUHTA Wi 60nra. Ilpm 3tom K
KOKIOMY BUHTY WIN OONTy PEKOMEH-
JAyeTcs IPUCOEIUHATL HE OOJIEE JIBYX
HPOBOJHUKOB. I1py HCIONBb30BAHUM
B TAKNUX COEJMHEHUAX MHOIOIIPOBO-
JIOYHBIX JKIJI KOHIIBI IIPOBOJIOB TpE-
OYIOT IPE/IBAPUTEILHOTO OOIYKEHUS
WIN TIPUMEHEHUS CIIELUATbHBIX Ha-
KOHEYHUKOB. [IpEUMYIIECTBOM TAKUX
COC/IMHEHUN ABNAIOTCA UX HA/ICK-
HOCTb U Pa3060PHOCT®.

[To HAa3HAYECHUIO KJIEMMHHUKH MO-
IyT ObITh IPOXOHBIMU U COE/IMHU-
TEJIbHBIMIL



CoCOUHUMENLHbIE BUHINOBDIC KNCMMHUKU NPEOHASHAMCHbL NI COCOUHCHUS
1po60008 Mewcdy coooil. OHU 00bMHO TPUMCHAIOMCS O KOMMYMAUUL
1PO60008 8 PACHPEOCTUMENLHBIX KOPOOKAX U DACTPEOIUMENHBIX UWUMAX.

Tpu coeourenun npu nomousu

TIpoxooHble KIEMMHUKY UCROTB3Y-  BUHIMOBLIX KIEMMHUKOE 1060006
1OMCS, KAK Npasuno, O NooKmo- ¢ MHOZONPOBONIOUHBIMU ICUNAMU
YeHU K Cemil DAIUMHBIX NPU- UX KOHUbL HYHCOAIOMCS 6 1peo-
00p08 (MOCMD, CBCMUNLHUKOS U 8apumensHoti nponatixe Ul

m. 0.), a marxce npu CPAUUBAHUL — ONPECCOBKe CHEUUATBHUIMU HAKO-
1p060008. HeHHUKAMU.

IIpu paGore ¢ MPOBOJAMH W3 ATIOMHHHA HCIIOJIb30BAHHE BHH-
TOBBIX KJIEMMHHKOB HE PEKOMEHJYETCS, TAK KAK ATIOMHHUEBBIC
SKHJIBI TIPH MX 3aTSCKKE BUHTAMH CKJIOHHBI K IUIACTHYECKOM
nae)opManMH, YTO MPHUBOTUT K CHHKCHHIO HAJEKHOCTH COEIH-
HEHHS.
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Camo3arcumtoLe
KIACMMHUKIU

B nocnegnee BpeMa O4YEHD MOIIY-
JEIPHBIM NIPUCIOCOOIEHUEM JISL CO-
€IMHEHNA TIPOBOJIOB U KW KabeneH
CTATA CAMO32KUMHBIE KIEMMHUKH
tina WAGO. OHM NIp€/JHA3HAYEHBI
JUIsl COCIMHEHUSA [IPOBOJIOB CCYEHHU-
€M JI0 2,5 MM? U DAaCCUMTAHBI HA
pabounit TOk 10 24 A, 4TO 1O3-
BOJIAET TIOAKIIOUATh K COEAWHEH-
HbIM UMM IPOBOAAM HArpy3Ky /10
5 XBT. B Takux KIEMMHHMKAX MOKHO
COEAMHUTD /IO BOCHMH IIPOBOJIOB,
YTO 3HAYUTENBHO YCKOPAET MOH-
TAK NPOBOAKKU B wHenoM. [Ipasia,
[0 CPaBHEHUIO CO CKPYTKOH, OHU
3aHUMAIOT B PACIAAYHBIX KOPOO-
KaxX OOJbIIE MECT4, YTO HE BCEIZa
YIOOHO.



Be3sunmosoli KaeMmMHuK npumyi-
NUATBHO OMIUMACINCA MEM, YO
€20 MOMMANC He mpPedyem HUKAKUX
UHCMPYMEHO8 U HABbIKOB. 3aMit-
WeHHbILL Ha ONPEOCTeHHYIO OMUHY
nPOBO0 ¢ HEOONLIUUM YCUIUCM
BCMABIACCA HA C60€ MECO U
HAOCHCHO NOOACUMACTNCS NPYICU-
Hoti. Konempykuus 0e36uHmMos02o
KACMMHO20 COCOUHCHUS OblA
Dpaspadomana 6 Hemeyxol pupme
WAGO ewe 6 1951 2. Cyujecmeyrom
u opyaue Pupmbi-npouUsooumen
MAK020 MUNG ANeKmpomexHuyec-
KUX U30eNU.

B nOONpPYICUHEHHBIX CAMO3ANCUM-
HOIX KTICMMHUKAX, KAK NPABUIO,
CAUUKOM MANG NA0UAa0L dpgper-
MUBHO KOHMAKMUPYIOueli nogepx-
Hocmut. TIpu OOnbUUX MoKax mo
npugooum K Hazpesy u Omnycry
npyJcUH, 8 peynvmame 4ezo
npoucxooum nomepa ux ynpyaoc-
mut. Tloamomy maxue ycmpoticmea
cnedyem UCKONLIOBAMb JULy HA
100B00KAX, He N00BEPaAIOUfUXCA
OONBUUM HALDYIKAM.

Qupma WAGO swbimyckaem Kiemmuuxy u 0as8 ycmanosky Ha DIN-periry),
U 0N KPenaeHus eUHmamit K niockoil nosepxHocmuy, Ho npu MoHmaogixe
6 cocmase 0OMAuHell aneKmponpoBoOKU NPUMEHAIOMC CIMPOUMENbHbLe
KACMMHUKI. DM KICMMHUKY BbINYCKANMCA mpex 6udos: i pacnpede-
JUMETLHBIX KOPOOOK, ONIA APMAMYPbl CECMUNGHUKOS U YHUBEPCANbHYLE.

R A
Knemmmuru WAGO 0ns pacnpedenumenshoix KopoooK no3eonsom coeou-
HAMb 0M 00H020 00 60CtMU NPOBOOHUKOE cewenuem 1,0—2,5 mw’ um
mpu nposooHUKa ceweruem 2,5—4,0 M’ A KaeMMHUKU 0Nl CEeMUNbHIL-
K08 CoeOUHAIOm 2—3 nposooHuKa cewernuem 0,5—2,5 Mmw.
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TexHono02UA CoeOUHeHU NPoooos Npu NOMOUU CAMOIANCUMHBIX KIeM-
MHUKOB OYeHb NPOCMaA U He mpebyem CHeyuanshblx UHCIMpPYMeHmos u
0C00bIX HABLIKOB.

Cyujecmeyiom marxce KIeMMHUKY, 8 KOMOPLIX Puicayis nposooHuKa
OCYUeCMEnaemca npyu nomouu puinaycka. Taxue Yemporicmea no3eons-
10Mm 000UMbCA XOPOUe20 NPUNCUMA, HAOCICHO20 KOMMAKMA U NPU MM
JIe2KO PA30UParomes.
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CoeourHumenvHole
usonupyroujue
3ANCUMDBL

OfHUM W3 MOMyISAPHBIX CPean
3NEKTPOMOHTAKHUKOB COEMHUTENb-
HBIX U3/IETUI ABAETCS COEAUHUTEND-
HBI msommpyomui 3axkuM  (CH3).
Taxkoll 32KUM NPEACTABIAET COOOI
IIACTMACCOBBIA KOPIIYC, BHYTPH KO-
TOPOTO HAXOAUTCH AHOAMPOBAHHASL
KOHMYECKasA NpyKuHa. g coenu-
HEHMS TPOBOJOB UX 3AUMIIAIOT HA
AHY OKomo 10—15 MM M CKIaabl-
BAIOT B 00muil nydok. Ilocsie vero
HA HEro Hakpyumpaior CH3, Bpamas
IO YaCOBOH CTpeNKe 70 ynopa. Ilpu
ITOM IIPYKHMHA OOKMMAET MPOBOJA,
€03/1aBas HEOOXOAUMBII KOHTAKT. Ko-
HEYHO, BCE 3TO NMPOUCXOJUT TONBKO
TOIA, Korma Kommadok CH3 momo6-
PaH NPABUIBHO IO CBOEMY HOMH-
Hamy. C IOMOIPBIO TAKOIO 3KUMA
BO3MOKHO COE/JUHEHHE HECKOIBKUX
OJIMHOYHBIX IPOBOJIOB OOMICH ILIO-
mazgpio 2,5—20 Mm% EcTecTBeHHO,
YTO KOMIAYKU B 3THX CIy4asx pas-
HOTO TUIOPA3MEPA.



B 3asucumocmu om pasmepa
CHU3bL umerom onpeoenenHvie Ho-
Mepa u noooUPAIomca no CyMMap-
HOUL NAOWAOU NONEPeuH020 Cceve-
HUS CKDYMUBACMBIX JCUT, KOMODASL
6cezoa ykasana na ynaxoexe. Iipu
gol00pe Koamauxos CU3 credyem
OPUCHIMUDOBAMBCA HEe MONBKO HA
UX HOMEp, HO U Ha CyMmapHoe ce-
uenye nposooos, Ha KOMopoe OHu
paccuumansi. Lleem usoenusn e
umeem HUKAaKoz0 npaKmu4ecKozo
SHAMEHUA, HO MONCeM UCNONb30-
BaMbCA ONA MAPKUPOSKU (PASHbIX
U HYNBbIX WU U 3A3CMAAIOULUN
1POB000S.

Saxcumer CU3 8 3HaMumensHoll

cmenen. YCKOPAIOm MOHMAMX, d
3G cuem U30UPOSAHHOZ0 KopHyca
He mpeoyrom 0ONnONHUMENbHOL
usonayuy. IIpasoa, Kawecmeo co-
COUHEHUA Y HUX HECKONKO HUIICe,
ueM ) BUHIMOBLIX KNCMMHUKOS.
Tloamomy npu npouux pagHsix
YCA0BUAX NPeonoumenue 6ce-mari
credyem omoams NOCACOHUM.

Crpymxu

CKpYTK4 OTONEHHBIX MPOBOJIOB KaK
€rocod coeauHenus B «[Ipasuax yc-
TPOYICTBA 3NEKTPOYCTAHOBOK> (I1VD)
He BKmodeHa. Ho necMorpst Ha 310
MHOI'HE OIBITHBIE 3/IEKTPOMOHTAK-
HUKU PaCcCMATPUBAIOT HPABUJIBHO
BBIIOJIHEHHYIO CKPYTKY KaK BIIOJHE
H4/ICKHOE M KAYECTBEHHOE COEMU-
HEHHUE, YTBEPKAAS, YTO MEPEXOIHOE
COIIPOTHBJIEHUE B HEM IIPAKTHYECKH
HE OTIMYAETCA OT COIPOTHUBICHUA
B LEJIOM IIPOBOAHMKE. Kak Obl TO
HU ObUIO, XOPOUIYIO CKPYTKY MOXKHO
CYNTATh OJHUM W3 3TalOB COELU-
HEHMA TIPOBOJIOB ITTANKOM, CBAPKON
wm  Kommaykamu CHU3. Tloatomy
KAYECTBEHHO BBIIONHEHHAA CKPYTKA
ABJIACTCA 3AJI0TOM HAJICKHOCTU BCEi
JMEKTPUYECKON TIPOBOAKH.

Ecmu mpogooa coedurers no

NPUHUUNY KAK NOLYHUNOCE, 8

mecme UX KOHMaxma Moxucemn

BO3HUKHYMYb O0NILUL0E NEPEx00Hoe
conpomuenerue co 6cemi ompuya-
EeTILHBIMU NOCTCOCBUAMIL.

B 3asucumocmu om muna coeoue-
HUSL CKDYMIKG MOJNCEM. bIOTHAMbCA
HECKObKUMY CHOCODAMY, KOMOpble
npU. HeOONBUOM NEPEXOOHOM CONpO-
MUBTEHLUL CHOCOOHBL 0DecnedLnb
BNONHE HAOLICHOE COCOUHEHLI.

BHavane aKxypammo yoaniemcs
U3ONAYUAL 0e3 NOBDENCOCHU ICUNDL
nposoda. O2onenHble Ha OMUHY

He menee 3—4 M YHACMKY JHCUSL
00paAbAMBIBAIOMCA AUCTNOHOM U
YaALM-CRUPUmMoM, 3aHuuaromca
HANCOAUHOL OYMAZOti 00 Memani-
4ecK020 Onecka U NAOMHO CKPYHu-
BANOMCA NACCAMUNCAMU.



Coeounerue
1npo60008
onpeccosrol

Cnocob onpeccosku WupPoKo UCNONL3YEMCA ONIA BbINONHEHUA HAOCIIC-
HBIX COCOUHEHUT] 8 PACnpeOeumenshblx KopooKax. IIpu amom KoHub.
1POB000S 3aHUMAIOMCS, 00BCOUHAIOMCA 8 COOMBEMCMBYIOUUe MUK U
onpeccoguisaromes. Coeourenue nocie onpeccosKi 3auuiyaencs U0NeH-
Mot U mepmoycacouroti mpyokou. OHo AEIAeMC HEPASTeMHbIM U 6

OOCTYHCUBAHUY HE HYHCOACTICA.

OnpeccoBKa CYUUTAETCA OFHUM M3
CAMBIX HAJIEKHBIX CIIOCOOOB COEIU-
HEHWH MPOBOJIOB. Takue COEMHEHNA
BBIIONHAIOT C IOMOIIBIO TWIIb3 IIy-
TEM CIUIOIIHOTO OOKATUA WIM MEC-
THOTO B/IABNMBAHUA CIELUAIbHBIMU
MHCTPYMEHTAMU (TIPECC-KICIAMN),
B KOTOPBIE BCTABJIAIOTCA CMEHHBIE
MATpULBl U IyaHCOHBL [Ipu 3TOM

NPOUCXOAUT BAABIUBAHUC (I/IJII/I
00KATUE) CTEHKU THJIb3BI B JKHJIBI
Kabenst ¢ 0OPA30BAHUEM HA/IEKHOTO
JNEKTPUIECKOTO KOHTAKTA. Ompec-
COBKa MOKET ITIPOM3BOAUTLCA MEC-
THBIM BJABJIUBAHNEM HWJINW CIIJIONI-
HBIM OOKkatreM. CIUIOMHOE 06KaTHE
OOBIYHO BBIIONHAETCA B (popME Iiec-
TUTPAHHUKA.
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Mennbie mMpoBOJa mepes,
OIIPECCOBKOH PEKOMEHAYeTCs
00pabaThIBaTh I'YCTOM CMa3-
KOH, cofep:Kamen TeXHuJdec-
KHI BasequH. Takas cMaska
CHUKA€T TPEHHE U YMEHBINA-
€T PHUCK MOBPEKIECHHUA KIIBL
HenpoBoaamasa TOK cMa3ka
HE YBEJIMYHBAET IEPEXOTHOE
CONMPOTUBJICHHUE COETUHEHI,
TAK KAaK IPH COOTIOICHUH
TEXHOJIOTHH CMAa3Ka IIOJTHO-
CTBIO BBITECHAETCA W3 MECTa

KOHTAKTA, OCTABAACH JIHIIb
B IIyCTOTaX.

na onpeccosku uaie 6cezo npu-
MCHAIOMCA, PYHHble NPECC-KACUU.
B naubonee pacnpocmparerom
cnyuae pabouuM Opanamis ImMux
UHCIMPYMEHIMOB AGIAIOMCSH MAMPU-
Ubl u nyanconsl. B obwem cyuae
NYAHCOH — MO NOOBUNCHbILL
anemenm, npoUBo0AUULL Mecmoe
60aenUeaANYe HA 2UNb3, A MAIM-
puya — Puzypras HenoosUNCHAS
cK00d, 80CTPUHUMAIOWAS OA6NICHUEe
2unb3vl. Mampuupl u 1yancors.
MOZYMm. ObiMb CMCHHbIMY UL peey-
JUDYeMIMU (PACCHUMANHBIMUY Ha
pasnoe ceuenue).

IIpu mommance 0660l doMAlL-
Hell npoeooKL UCTONb3YIOMCS,

KAaK npasuio, Hebonblue onpec-
COBOUHbIE KACUL C (PUypHbLMLL
2yoKamU.



B Kauecmese 2unv3vl 0N ONPECCOBKU MONCHO, KOHEUHO, UCNONB308AMb JH00YI0 MEOHYIO MPYOKY, HO JyHue npume-
HAMb CREYUATIBHBIE 2UNB3bL U3 ANCKMPOMEXHUMECKOLl Mel, OMUHA KOMOPBIX COOMBEMCIGYem VYCI0BUAM HAe-

HOCMIU COCOUHCHUS.

Momumaoic
anexmpo-
YCManoB0OUHbIX
u3oenuti

Heo6xoauMbIM  yCIoBrUEM  6€30-
MACHON 3KCIUTYaTaluK 3JIEKTPOYC-
TAHOBOYHBIX YCTPOWCTB ABJIACTCA
UX TIPABWIbHBINA MOHTaXK. TaK, IpH
BHEIIHEN IPOBOJKE PO3ETKA, BBIKIIO-
YaTe/Ib U [PYIUE HU3LCIUS JIOJUKHBI
MOHTHPOBATBCA Had HETOPIOYEM OCHO-
BAHUM. B cirydae CKpBITON POBOAKK
YCTPOMCTBO CJIEAYET MOHTHUPOBATH B
YCTAaHOBOUHYIO KOPOOKY M3 HETOPIO-
yero marepuana. B obomx crydaax
HEOOXOIUMO  OOECIIEUNTD ITIPABUIb-
HOE IPUCOEUHEHNE TIPOBOJIOB, Ha-
JEKHOCTb KOHTAKTAd U KAYECTBEHHOE
KPCIUICHUE YCTPOVICTBA.

B 3aBMCHUMOCTH OT KOHCTPYKIIUH
U3CTUA COCIMHCHUE C TMPOBOJAMU

MOKET OBITh BUHTOBBIM MJIM CAMO32-
KUMHBIM. B TepBoM Cydae IpoBOJ
SAKAMAETCA MEKIY KOHTAKTHBIMHU
IUTACTUHAMU C IIOMOIIBIO BHMHTA, BO
BTOPOM — C TIOMOIIBIO CIEIHANb-
HOTO MEXAHM3MA.

BBIKIIOUATENN YCTAHABIUBAIOTCS B
Pa3peIB (ha3HOTO MPOBOJA, KOTOPHII

Llocne NPOMANCKU ﬂpOBO()OB, YCmManosKu ﬂO()pOSQMHuKOG u omeent-

IIpu onpeccoske nposooa Mo-

2YMm 3aB00UMbBCA 6 2UNB3Y KAK

C NPOMUBONONONCHBLX CIMOPOH

00 B3AUMHO20 CONPUKOCHOBEHUS
cmpo20 nocepeoure, max u ¢ 00-
Hoti cmoponsl. Ho 6 mo0bom cnyuae
cymmapHoe ceverue nposooos
O0HCHO COOMBEMCMBOBANb GHYMI-
perremy ouamempy 2unb3ol.

UJIET HENOCPE/CTBEHHO K OCBETH-
TENBHOMY TIPHOOPY. DTO MO3BOJAET
OBICTPO 06ECTOUUTH 1IENb OCBEICHUA
IPU ABAPUIHON CUTyaLuu U 0Oec-
HEYNTb 3NEKTPOOE3ONACHOCTb TIPH
3AMEHE JIAMITIOYEK.

[II'TerncebHbIe PO3ETKH BKIIOYAIOT-
C4 B HCIb MAPAJIICIBHO.

BUMENBHBIX KOPOOOK OdnbHetiue Pabomot 3axmouaomcs 6 pasoenie
KOHY08 1POBO00S, COCOUHEHUU UX 6 KOPOOKAX, NOOKMIOUEHU DO3CMOK U

BLIKTIOUAMENICLL.
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Pazoenxy ko068 nposodos u
YOANeHUEe USOTAYUL HYICHO Bbl-
NOAMAMYL CNEYUALHBIM UHCIDY-
MeHmom. MoJcHO Ucnoas308ams u
npocmoti Hoxc. OOHAKO npu Imom
3anpewaemcsa 0enamy Ha JCULe
KOnblesbie HAoPesvl, noepexrcoaio-
uue ee noeepxHOCHb.

Hesamemmsle Ha nepevitl 632110 KObYessle HAOPe3sl AGAAIOMCA KOHYEH-
mpamopami. nanpsaxcenus. Konyst HUn ¢ maxumie Hadpeamu 1ezko Hao-
JAMBIBAIOMCS NPU U32Ube U 4Acmo CMAHOBAMCA NPUHUHOLL ABaApULL.

IIpu mormance po3emorx u 6bi-
Kmouameneli Yempoucmeo eHaudane
NOOKMOHACCA K COOMEemc-
MEVIOUSUM ICUNAM NPU TTOMOUYU
BUHIMOBBIX 3ANCUMOS. Bomonmas
> any onepauuro, 0coboe BHUMAHIUE
“ cneoyem 00pamumo Ha HAeH - B
© . HOCMb COOUHEHUA. g
' Hsonayuro ¢ wcunst creoyem
YOANAMb HA ONPEONeHHYIO ONUHY),
00CMAamouMHyI0 048 HAOICHO20
KOHMAKma ¢ KIemMmoil yempotic-
mea (Ho He OoJee).
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Haoexcrocms xowmaxma 6 mecme npucoeounenus nposooos AEIAemcs
HeNpemMentbM YCro8UeM 0e30NaCHOl IKCIAYAMAUUL 3NeKMPOYCIMaHOB0Y-
HolX U30enutl, 8 ocobennocmu Posemox. OObiHble POICMKU PACCHUMAHbL
Ha Homunansiviti mox 10 um 16 A. [pegviuentie 00RyCmumoll Hazpysiu
8 COMeMAHULL C NAOXUM KOHMAKMOM NPUBOOUM, KAK NPABUN0, K 6bl0pd-
HUI0 KOHMAKMO8 U ONAAGIEHUIO KOPNYCd, M. e. c030aem noiapoondacHyro

Mexanuam posemxu Ul BbIKI0UA-
mens QurcUpyemcs 8 MoHmMAaNCHoL
KOpOOKe NPU NOMOUU PACTIOPHBIX
JANOK, PASHCUMACMBIX BUHIMOM.
Bonee HadexcHvim cnocooom
cuimaemcsa Kpennienue Ycmpotic-
mea K MOHMANCHOL KopoOke npu

cumyanuro.

Posemxu uauge 6ce2o MoHmupy-
10mca Gnoxamis, 00se0UHeHHbIMI
00HOIl pamxoli. B 6a0Ke mozym
Obimb He MONBKO AneKmpudeckue
Dpo3emxu, HO U MeNeBUIUOHHbLE,
menegponnbie U KOMNLIOMepPHbie
pazsembl. Dmo no3eoaaem npo-
JONCUMB NPOBOOA PAINUHHO20
HASHAYCHUS 8 OOHOM KAHAJIE.

NOMOUL CAMOPe308.

e

L)

Monmadxc po3emok 0n NOOKMOUEHU MOUHO20 000PY008AHIUA (ANeKMPU-
HeCKUX MM, 0YX080K, CIMUDANLHBIX Mawur t m. 0.) mpedyem 0co6020
gHuManus. Taxue posemiu 0OMNCHLE ObIMb OCHAUECHbE MPEmbUM KOHMAK-
mom ON8 3a3eMAAN0UE20 NPOBOOG U COOMBEMCIMBOBANb KOHCMPYKLULL
suKu npubopa. Kpome mozo, oy Ycmanaenueaomca, Kax npasuuo, 6
cheyuansibie YCmaHoBoUHble KOPOOKU.

Kak u 11060€ TeXHHYECKOE YCTPOICTBO, PO3ETKH MOIYT IOPOF
BBIXOJUTh U3 cTposA. Takoe crydaerca OOBIYHO IO IMPHIUHE
BO3HUKHOBEHHS IIE€PETrPY30K B CETH, KOTOPHIE BBI3BIBAKOTCSA
IUTUTETBHON JKCIUTyaTAIMEH KAKHX-THOO YCTPOYCTB IOBBIIIEH-
HOH MOIIHOCTH (KAaK IIPAaBHJIO, HarpeBareldbHbIX). IIpu mepe-
I'Py3Ke BXOJHBIC KOHTAKTHI HAYMHAKOT CWIBHO HAIPEBATHCA,
YTO NPHUBOJUT K OKOHYATEITBHOMY BBIXOLY PO3CTKH H3 CTPOA
HJIH K BO3HHKHOBCHHIO IO:KAPOOIACHOH CHTYaIlUH.
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Monmaosic
pacnpeoenu-
MenbHOzZo
wuma

MOHTQX  pACIIPEAETUTENBHOTO
MUTa — OJHA M3 BAKHBIX PadoT,
KOTOPAs JIOJDKHA TIPOBOAUTBHCA HA
OCHOBaHUHU TIOJIPOOHON HAIJIA/IHON
WA 3JEKTPUYECKON CXEMbl IOCTIEe
pacipezenenns norpedurencit Ha
IPYHIILI ¥ BBIIOJHEHNA HEOOXOIU-
MBIX PACYeToB. [Ipn HAMYMK XOpO-

T

L @@@

T

IIEH 1 MOHATHOW CXEMbl 3Ta padoTa
IPEBPAIIAETCA B YUCTO TEXHUUECKYIO
3ajjady ¥ HE NPEACTABIAET OCOOOU
coxHOCTH. IIpy 3TOM B IIEPBYIO
04epeb HEOOXOAUMO OOECIEUUTD
NPABWILHOCTh HMOAKIIOUEHUS OT/E-
JIBHBIX TPyHI NOTpeOMTENEH U Ha-
JEKHOCTb coefuHeHuit. Ilepen BbI-
TIOJTHEHWEM MOHTAKHBIX Pa0OT HAJI0
HPUOOPECTH BCE KOMILIEKTYIOMUE
U3JIE/INA, MATEPUAIIBI U TIOATOTOBHTD
HYKHbBIE MHCTPYMEHTBL

COopka muUTA OCYMECTBIAETCA
HOC/IE MOHT@KA HPOBOJKU B HOME-

Haubonee y0ooHbim 1 npocmvim crnocoboM MOHMANCA ANCKMPOMexHuHec-
Kux uzoenuti asnaemca yemanoska ux wa DIN-petixu. DIN-peiika — amo
CReYUANbHbIL MeMANIUHECKULE NPOPULL, NPUMEHAEMbILL 015 Kpenie-

HUA DASIUMHBIX MOOYIGHBIX 3AUUIMHBIX YCMPOLICME (A8MOMAMUHECKUX
soikmonameneti, Y30 u 0p.). B amom cuyuae 8 HyIHOM Mecme SHAUALe
Kpenumes cama memannuveckas DIN-pelika, a 3amem Ha Hee Ycmanas-
JUBACMCA U0CAUe NPU NOMOUSU CHCUUANHBIX (PUKCAMOPOB.
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IECHUAX B COOTBETCTBHH C MPHHATOMN
cxeMOi1. KOHIIBI TPOBOJIOB KAKIOM
I'PYINbl  MAPKUPYIOTCA, 3aBOAATCA
CHU3Y B IPEABAPUTCILHO CMOHTH-
POBAHHBIA IIUT U PA3JIEIBIBAIOTCA.
BBO# 2MEKTPONUTAHKUA OCYLIECTBILA-
€TCA CBEPXY. B muTe yCTaHaBIMBaIoT-
¢ DIN-periku. Jlanee MOHTHPYIOTCA
Hy/ZeBad ¥ 323¢MJIAIONAS IHUHBL U
pacnpenenuTenpuas  KOpoOKa Juid
()a3HOrO IPOBOAA. YCTAHOBKA 3a-
IUTHBIX YCTPOVICTB MPOU3BOAUTCH
CBEPXY BHM3 M CJIEBA HAIPABO C UX
OJHOBPEMEHHbBIM IOJKIIOUCHUEM II0
cxeMme. Hynesble JKumbl BHIBOAATCA HA
muHy N, Kbl 3AMUTHOTO 3a3eMile-
HUA — Ha muHy PE

Bo epems monmagnca wpma
cneoyem npuoepICUBamsvcs co-
OMBEMCMBUSL YBeMA ICUNbL e
PYHKYUOHANLHOMY HASHAUEHUIO:
benviti — pasa, cuHull — Hyb,
KHCCMO-3ENICHBILL — 3aUyUImHoe
sazemaenue. Taxoti nopaoox no3eo-
JIUM U30eXHCaAms MHOUX OUUOOK.



KnemmHmnk

DIN-penka
3a3eMJIeHNS
(PE)
lpynnosblie
aBToMarThl
3aLUNTbI
7 pe=axaa)
E‘ ——4 uu'z'aﬁgg Y30 o6Luee
T '
CyeTumk
yyeTa
ABTOMAT BBOOHOW KneMMHUK

obLwmin oByxno-

A N
mocHoi (L + N) Heinrpanm (N)

e :l EREPER ERES TR
TN T Toms REREE

e s EERERRR

I

Cmanoapmmuoie wumbl U320MAaGIUBAIOMCE 10 MUno-
pazmepam Ha 6, 9, 12, 18, 24, 36 modyneii. Kpome
mM020, 8 3ABUCUMOCHIL OM CNOCOOA YCMAHOBKU OHUL
MO2Ym ObiMb HABECHHIMU U 6CMPAUBACMOLMU.
Hagecroli wum 3aKpeniaemcs Ha cmene npu nomo-
wu 0100e1b-26030eil Ha evicome 1,5 M 8 c80000HOM
ona docmyna mecme.

B sagucumocmu om ocoberHocmeli
gHympenne cemu u npuHAmou
cXeMbl 8 PAcnpeoesumensHoM
ugme Mo2ym Dasmeuyanscs
ool asmomam 3auumsl, oouee
Y30, sawummnvie asmomamuueckue
sououamentt u Y30 omoensHoix
2pynn, Hye8as WUHaA, 2A6HAS
3A3CMNIIOUIAL UWIUHA, CHEMHUK U
opyaue npubopi.

Bcee coepe/neHHue 3auummsle Yemporicmea umerom
OnpeoeseHHyIo WUPUHy, Kpammyo 00HOL eenuyuHe —
Mooymo (18 mm), a camu npubops: HA3LIBAOMCA
MOOYTHbIMU. TAK, OOHONONIOCHBIL ABIMOMAM UMEC.
wupury 18 mm, m. e. 00uH MO0y, 08YXNOMOCHbILL
36 mm — 06a modyaa u m. 0. Odnogpasnoe Y30
umeem wupury 06a Mooyas, mpexpasnoe — uemoipe.
Taxoe ucnonnenue 1no3eonaem noooopany Meman-
JUMECKULE Wum 1o KOAU4ecms)y Mooyell u muny
YCMAHABIUBACMBIX TIPUOOPOS.

Bempoernbie pacnpeae/mmeﬂbﬁwe mumb; Yemanasmi-
BAIOMCA 6 Hulle U 3amem 3a0elbl8aomcs UeMeHNHbIM
pacmeopom. Inyoumy 6vlO0PKU UL HYICHO Onpede-
JAMb N0 PAIMEDAN. WA C YHemom MOMUUHbL CINEHbL.
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Ilpu ycmanoske 6 Hunbix no-
MEUCHUAX MOOY6HbLE UGUINbL
103607IA10M. COXPAHUMb 3CMEMi-
Ky unmepsepa. JIna monmaxca
MOOYIbHBIX YCMPoLlicms Ha 3aoHel]
cmenKe pacnpeoenumensrozo
wuma YCmanasueaomes, cneuu-
AMbHbLE MeMATIUMECKUE 1POPU-
au — DIN-peiixu.

labapummsie pasmepbi 3augmmblx
YCMPOLICME PAIMUMHBIX 1POU3E0-
oumeneii Mo2ym OmauHamocs, Kax
no wiupune, Max u no 6bicome
(om nnockocmu DIN-peiiku). 1103-
momy, npuobpemas smu npuoops,
credyem oopawams 6HUMAHUE He
MONBKO 1A MEXHUMCCKUE XADAK-
MEPUCIIUKY, HO U HA UX JuHeli-
Hble pazmepol. Imo no3eonum
IPPexmusHO UCNONLIOBAND 34~
wummsle naweay 018 obecnevenus
ICMEMUMHO20 BHeU1He20 6UOd.

3asemnoujue 1 Hyneebie Wbl nPeocmagiiom coool aamyHHbsie
NAACMUHbL C OMBEPCIMUAMU U BUHINAMIL OISl HAOCHCHO20 COCOUHECHIU.
1p080008. Onit Mo2ym Obims YCMAHOBReHbl 6 CHeUUANbHbIL USOMUDYIOU4ULE
KOPNyc ¢ B03MONCHOCMBIO Kpennerus na DIN-petir).

Hocne yemanoeKu annapamypol 1 6blNOTHEHUA 6 ujume neKmpuqec-
KUX COCOUHeHULl NO8EPX 6 uyume YCMAHABNUBACINCS, MEMANIUHECKAs

U NIACMUKOBAS NAHENb, CKPLIBAOUA KIeMMbL NPUOOPOS, 1PO600a U
DIN-peiiky u 3auuuarouas om npukocHO8eHUs K MOKOBCOVUUUM HACTAM.
B nawenu 8uinontHens. npopesu, obechedusarouyie BUOUMOCs NPudopos u
docmyn Kk ux anemenman ynpasnenus. He 3amamyro npubopamis 4acmo
npopesit 3aKPLIBarom NAACIMUKOBLIMU 3ANYVUKAMU ((PATLUNAHENIMU).
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WUma 6 Me20 CHAMANA 306008MCA
8ce nposood, KOmopule O00NNCHbL
0bimb 00A3GAMENLHO NPOMAPKUPO-
BAHHBIMY. DMO UCKIIOUAeM 60b-
WUHCMBO OUUOOK, O00NYCKACMbIX
npu coopre. s MapruposKu, Kax
NPABUI0, UCTONBIVION MANAPHYIO
JCHIY, HA KOMOPYIO HAHOCAM CO-
omeemcmeyioujue Haonucu (Homep
2DYNNbL U COUEHUe JICUN).

Hpu UCNONIL30BAHUL 2UOKUX ﬂpOGO()OG C MHOZONPOBOIOYHBIMU ICUNAMU UX

IIpu coopre pacnpedenumensHo2o

Jna yempoticmea paseemenenuti Pasnbix 1npoooos MONCHO UCHONb-
306amb pacnpeoenumensiole O10KY, KOMopbie 0arm 603MONCHOCHTb
COCOUHAMD NPOBOOHUKI DASIUMHO20 CeHeHUs U 00eCnewusaom 3auumy
0Om NPUKOCHOBECHUA K MOK08COYUleli uacmu 0aaz00aps CeemHOl Kpbili-
xe. Kopnyc maxozo O0Ka GuiNOMHACCA U3 HE20PI0He20 MAmepuand,
YCMOUMUB020 K HAZPEBy U 00A0aI0U4e20 XOPOULUMIU INeKMPOUSONAYU-

OHHBIMU CBOLUCMBAMU.

Broku, paccuumannsie Ha moku 00 400 A, n03801710m YNoPAOOHUmMs
cucmeMy KOMMYMAyULL npoeooos U CIKOHOMUMb MeCmO 8 Pacnpeoenti-

MENsHOM KA.

HEe0OX00UMO OKOHUEBAMb CHeUUANTbHbIMU HAKOHeUHUKAMU O 0bechneye-
HUS HAOCHCHO20 KOHIMAKMA € BUHIMOBIMLL 3ANCUMAMU.

Ha amom pucynie usoopaxcen
8apuanm YcmanosKy Hyaegotl
(cnpasa) u 2AaeHOL 3a3eMAAIOUCL
(6HU3Y) Wb 8 KBAPMUPHOM
wume ¢ mpexpasnbim 66000M U
nposooHuxom PE (weprwiil). Ha
nyneeyio wiuny N npuxooam ece
cumue NPOBOOHUKY, HA 3A3MNA-
tougyro wiury PE — 6ce dcenmbie
NPOBOOHUKI 301UUNHO20 303eM-
aenua. Muna PE coedunena ¢ xop-
nycom wuma u npoeoorurom PE.
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IIpu KOMMyTAUMH IIPOBOAOB
0c000€e BHHUMAHHE CIIEAyeT 00-
paTUTh HA TIPABWIBHOE IIPHCO-
emquHenue Y30. Camoit pacmpo-
CTPAHEHHON OIMMOKON ABJIACTCA
nogxmoyenre Y30 k rpymie, B
IEMH KOTOPOH MMeeTcd Co-
€IUHEHUE HYJIEBOIO pabodyero
npoBogHUKA (N) C OTKPBITHIMH
TOKOIIPOBOJIAIIIMMH YACTAMH
JNEKTPOYCTAHOBKH WIH COENH-
HEHHE C HYJIEBBHIM 3alIUTHBIM
npoBogaukom (PE). HenpaBuin-
HBIMH AB/LIOTCA MOJKTIOYEHHE
HAIPY30K K HyJIEBOMY paGoueMy
NPOBOTHUKY 10 Y30, NogKmno-
YEeHHE HAIPY30K K HYJIEBOMY
pabogyeMy NPOBOTHUKY APYIOTO
Y30, nepemMbraka MexxIy HyJie-
BbIMH PA0OYMMH ITPOBOTHHKA-
vy pazmaaeix Y30. Bo Bcex
3THUX CIy9adX YCTPOHICTBO He
Oyer BBIIOMHATH CBOIO (pyHK-
IUI0 WM OYAyT UMETh MECTO
JIO:KHBIE CPAOATHIBAHUL



Mownmanxc pacnpedenumensiozo uuma 6Kmouaen 6 cebs creoyrouue

onepavuu:

— YCMAH0BKA MEMANIUHECKO20 SUUUKA HEOOXOOUMBIX PA3MEPOs;
— HaHecenue MAPKUPosKIL Ha NO0BOOSUUX NPOBOOAX C YKASAHUEM
HOMEPA 2PYNNbL U CeHeHUs U COCOUHeHUe UX C COOMBemCmEYIOUUMU

yemporicmsam;

— 8600 NPeOBAPUMENLHO NPOMAPKUDOSAHHLIX NPOBO00S 6 wim U pasoe-

JIKA UX KOHUOS;

— onpedenenie NOCICO0BAMENLHOCIU PAMEUCHIUS SAUMHbIX YCI-
poticme 6 coomeemcmstiu co cxemoli pacnpeoenenus nompeodumenesi no

epynnam;

— 3axpennenue DIN-peex, YCmaHo6Ka 3aujummnsix YCmpoticme u nooye-

peaﬁoe NOOKIOUeHIUe 8 COOMBEeMCMBULL CO cxemotly

— HaHecenue MAPKUPOBKI HA Kaxcooe YCmPOLicmeo ¢ YKasanuem Homepa
2pynnl, 0N KOMOPOLL OHO NPEOHASHAMEHO B0 U3DEHCAHUE BOIMONCHBIX

ouUo0K;

— nposepKa NPasUNLHOCIIL 6CeX COOUHEHUL 10 MAPKUPOBKe 6XOOHbIX

1POB000E U YCMPOLICME 3aAUfUMbL BCEX ZPYNN.
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Hocne OKOH4AHUA MOHMANCA OOHO-
UMEHHbIe NYMKU NPO6000E Cledyem
CMAHYML CREUUATHUMU CIIAIC-
KAmMi U YI0NCUNb 6 C60O0OHBIX
MECMAxX. uuma.

ToroBHOCTH Y30 K cpaGaTsl-
BAaHHUIO MOKeT OBITh IPOBe-
peHa IPH IOMOIIM KHOIIKH
KOHTPOJIA, KOTOPOH OCHa-
maercsa J1000e YCTPOHCTBO
3alUTHOrO OTKIIOYeHHA. IIpu
€€ HAKATHH CO3JAeTCA TOK
YT€YKH Ha 3€MJII0, 9TO JOJLK-
HO BBI3BIBATh CPaGaThIBaHUE
HCIIPABHOI'O YCTpO¥cTBA. Pa-
6orociocooHOCTH Y30 peko-
MeHJyeTcsA IPOBEPATH MOCIe
YCTAaHOBKH B C€Th (HE pexe
OJHOIO pa3a B IOJI0JA).

Ecu cpaGoran aBTroMaruyec-
KHH BBIKIIOYATE]h HIH Y30,
HE CJIeAyeT Cpa3y BKIIOYATH
ero BHOBb. Ilomauy 31€eKT-
PHYECKOTO IMHUTAHHA MOKHO
BO300OHOBHTD JIHIIb IOCTIE
YCTPaHEHHUA IPHIYHHBI OTKIIO-
YEeHHA.



Ocseuwjerue npudaem noMeueHu0

2APMOHUMHBILL U 3AKOHUCHHBILL 610,

HeoOblMHbIM. 1 NPUMAAMENBHbM
€20 MOJNCHO COCTAmb KaK 60 Gcell
Keapmupe un dome, max u @
OMOCNIBHBIX NOMEUEHUAX, PaACCmad-
BUB AKUEHMbL 8 ONPeOeNeHHbIX
30Hax. [Ipu IMom 8ajNcHo uMems

Mepy U BKC.

Twgamensto npodymarnas opea-
HU3AUUA OCBEUeHUS — O0HO U3
OCHOBHBIX YCNI0BULL KOMPOPMHO20
npoxcusana 8 0ome UL Keap-
mupe.

Hemanosaxcuyio pons 8 unmepsepe
uepaem ocgewjente. C NOMOUBIO
CBeMaA MOXCHO DA32PANUMUBAMD
JCUNI0E TPOCMPAHCINBO, BbICEEUL-
8aMb me UMk UHble 30Hbl, DAc-
CMABNAMb aAKYeHmbl. OMo 00cmu-
2AeMCs UCHONBI0BAHUEM DAZHBIX
81008 UCMOUHUKOG CBeMA U UX

MHO20YPOBHEBbIM  DASMEUICHUCM 8
nomeuw,erun.

B 3asucumocmu om cnocoba u

BbICONIBL YCINAHOBKU. COCIMUNBHUKU
MO2ym Gbimb NOMONOUHbIE, CHie-
HOBblE, HANONbHbIE U BCIPOEH-
Hule 8 mebens. OHU OCHAUAIOMCA
JAMAAMIL. PAINUHHOLL KOHCPYKUULU

U Popmi.
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Hapany ¢ apyrumu ob6nacramu
HPAKTUYECKOTO TIPUMEHEHUS, S/IEK-
TPUYECTBO CETOAHA ABIAECTCA U OC-
HOBHBIM UCTOYHUKOM IOJTy4EHUs UC-
KYCCTBEHHOTO CBET4, UCIOMb3YEMOIO
JUTSL OCBEIEHNA HAIIETO Kb D-
(DEKTUBHOE OCBEILEHUE JKIIBIX [IOME-
IIEHUI UTPAET B SKUSHE/EATEILHOCTH
YEIOBEKA MCKIOUUTENBHO BAKHYIO
ponb, EC/M eCTECTBEHHOE OCBELIEHHE
34BUCUT OT IIPUPOJHBIX (PAKTOPOB
U APXUTEKTYPHBIX OCOOEHHOCTEN
3/JaHUA, TO OPraHU3ALUA MCKYCCT-
BEHHOTO OCBELIEHHUA B 3HAUNUTEIBHON
CTENEHH 3ABUCUT OT YEJNOBEKA.

MICKyCCTBEHHOE OCBELIEHUE MOXKET
OBITh KAK OOIIHM, TAK M JIOKAJTBHBIM.
Ob1mee OCBelEeHNE TOMEEHHUS 00'b-
E€/JMHSAET BCE KMIOE TIPOCTPAHCTBO U
HIOITOMY JIOJUKHO ObITb MAKCUMAJIBHO
NPUOIAKEHO K €CTECTBEHHOMY. JIo-
KAJILHOE OCBEIIEHUE UCIONIb3YETCH
IPU OCBEHMEHUM PAOOYETO MECTA
WINA ONPECACICHHON (PYHKIIMOHA/Ib-
HOI 30HBI moMmemeHus. Ha cerog-
HAIHAN JICHb CYIICCTBYET OIPOMHOE
Pa3HOOOPA3UE OCBETUTEILHBIX IIPU-
60poB (JI0CTPBI, Opa, HACTOJIbHBIE
JIAMIIBL, TOPIIEPHL U [IP.), B KOTOPBIX
UCIIONB3YIOTCA  PA3JIAYHBIE JIAMIIBI,
JAIOMME PA3HBIA CBETOBOU I(PPEKT.

[Ipeo6pa3oBaHuE ANEKTPUUECKON
SHEPIUU B CBETOBYID MOXKET IPO-
HCXOIUTh HECKOMBKUMHU CIIOCOOAMH,
CPEiM KOTOPBIX IMMPOKOE NPUMEHE-
HHE TOJIYYWIA TEPMUYECKHI, Ia30-
PA3pAHBIN U JIOMMHECIICHTHBI U
ICKTPONIOMUHECLICHTHBIN.  KaKabii
U3 3TUX CHOCOOOB UCIOJB3YETCA B
JIAMIIAX PA3TUYHOIO HA3HAUCHUSL

Tepmuueckuit cioco6 OCHOBAH Ha
3((eKTe CBEUEHUA NPOBOJHUKOB,
HATPETBIX 10 BBICOKOW TEMIIEPATY-
pBl U HPOXOKACHUM YEPE3 HUX
JNEKTPUUECKOTO TOKA. B Kauecrse
MaTepuana IPOBOJHUKA B 3ITOM
CIy4d€ MCIHONB3YETCA  BOJIb(PAM,
00/1/IAI0MUI  HauBBICIIEH CpeAu
METAJUIOB TEMIEPATYPOI IUIABICHHA

(3683 °K).

[IpuHIMII TA30BOTO paspaga oc-
HOBAH H4 CBOWCTBE CBEYEHMS TI'd-
3000PA3HBIX HATIOMHUTENEN TI07]
BO3ZICHCTBUEM JyTOBOIO Pa3psza,
BO3HUKAIOWIETO MEXKAY JBYMA 3/IEK-
TPOJAMH IIPH IIOJAYE HA HUX HA-
TPSUKEHYA.

JIIOMUHECLIEHTHBIN I(PMEKT TAKKe
BO3HUKAET MOJ| AEUCTBUEM 3NEKTPU-
4eCcKoro paspsya. [Ipu aToM 3akavas-
HBIE B CTEKLIHHYIO TPYOKY [aphl PTy-
TH HAUUHAIOT M3IY4aThb HEBUJUMBIE
VABTPa(HONETOBBIE JIYYH, KOTOPBIE,
TNOMNAJIasl HA TOKPBITHE U3 JIOMHHO-
(hopa, HAHECEHHOE HA BHYTPEHHIOW
TIOBEPXHOCTb KOJOBI, BBI3BIBAIOT €TI0
CBEUEHHE.

ONEKTPOMOMUHECIIEHIIUA — 3TO
CIOCOOHOCTb HEKOTOPBIX IOMYIIPO-
BOJJHUKOB H3/Ty4aTh BHJUMBII CBET
HOJ BO3JAEHCTBUEM IIPOMYIEHHOTO
JNEKTPUYECKOIO TOKA WU HPUIIO-
KEHHOI'O 3MEKTPUYECKOIO MOJA. JTOT
3(deKT cerofHa MUPOKO MCHONb3Y-
€TCi B CBETOAUONAX U CKOHCTPyH-
POBAHHBIX HA MX OCHOBE CBETOJU-
OJIHBIX JIAMIIAX.

Tenno-oenvui céem coomeemcmey-
em yeemosoti memnepanype om
2700 do 3500 °K u obecnevusaem
VIOMHOe U He CUUKOM APKoe OC-
sewjeriuie. Llgemosas memnepamypa
6 4000—5000 K coomeemcmeyem
HelmpansHo-6enomy ceemy, co3od-
1ouemy cunbHoe U Komgpopmroe
oceewenuie. Ipu memnepamype 6
6500 K u eblwie uznyuaemcs xo-
JI0OHO-0eNblii c8em, Hacmo UChOTb-
3yeMblii ONA YIUHHO20 OCBEUICHUA.
ILlgemosas memnepamypa conHya
pasra 6000 K, a o0brHoil aamnsl
Haxansanus — 2800—3000 K
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Cnocobubl npeodpazosanus nex-
mpureckoil Inepeun 8 c6emo-

8YI0 AW CB0C NPAKMUHECKoe
npumenenye 8 co30aHuUL WUPOKO20
CheKmpa oceemumensrolx npuoo-
D08 paznuyHol KoHCMpPyKyul 1
HAZHAHCHUS.

OcHo6HblMU NApAMempPamy Jio-
OblX JAMN AENAIOMCA C8eMOBASA
0moaud, CneKmpansHole Xapar-
mepucmuxu (ysemonepeoaua,),
pabouee Hanpacerue, nompeonse-
MK MOUFHOCTIb, KOHCIPYKINUGHbIC
0COOCHHOCIM, CPOK CIYHCObL U
CMOUMOCITID.

Ceemosas omoawa — OMHOUeHUe
C8eMOB020 NOMOKA K NOMpeoasl-
@MOLL MOUFHOCINU — UIMEPACCA

8 JIHOMeHAx Ha eamm (m/Bm).
Ligemoeas memnepamypa — noka-
3amens, onpeoenaouuil 1eemosyo
TMOHANBHOCb UCMOYHUKA C6e-
ma — UIMePACmcs 6 2paoycax no
wxane Kenvguma.



Jlamnwoi

Haxadiltueanusn

Hutb D

Hakana CTeknsiHHas
—Konba

OnekTponut

Llokonb
LleHTpanbHbl =
KOHTaKT

TUIUYHBIM TEPMUYECKUM OCBETH-
TEJIBHBIM TIPUOOPOM SABJIACTCH JIAM-
na HaxkamsaHuA. OHA NPECTABIAET
COOOM TEPMETUYHYIO CTEKIAHHYIO
KONOY (BAKYYMHUPOBAHHYIO WU 3a-
TIOJIHEHHYIO MHEPTHBIM I'd30M), B KO-
TOPOH BOJb(IPAMOBAS CHUPAND II0F
JEVCTBUEM IEKTPUYECKOTO TOKA Ha-
KAJACTCA 10 BBICOKOH TEMIIEPATYDHI
(oxomo 2600—3000 °K). ITpu arom B
OKPYAKaIoIjee MPOCTPAHCTBO U3/Tydd-
€TCs TEIIOBAA U CBETOBAA IHEPIUAL
BombImag 4acrtb 3TOrO M3My4eHHUs
HAXOAUTCA B MH(PAKPACHOM [Ha-
TIA30HE.

C8emoesan omoaud Jamn HaKa-

JUBAHUA MOWHOCBIO Om 25 00
1000 Bm cocmagnsem npumepro
om 9 0o 19 am/Bm 0aa aamn co
cpeorum cpoxom cyncose 1000 .
Bonouturcmeo Jamn HaKamBaHUs
NPEOHA3HAMEHO ONSL CBeMUNbHUKOB
BHYMpPeHHe20 U HAPYICHO2O OCBeule-
HUSL 8 CeMAX NepemMeHHoe0 moka ¢
HOMUMHANBHbIM Hanpaxceruem 220 B
(127 B) u uacmomoii 50 Iy,

OCHOBHbIMU MUNAMU JIAMN HAKA-
JUBAHUA ABNANOMCA JAMNbL 001420
HA3HAMEHUS, 0CKOPAMUBHbIE JAM-
1oL U JAMNbL C OMPAACAMETICM.
OHu OMAUMAOMCS, MOUHOCIIBIO,
popmoii u oxpackoii xono. Jamno
€ NPO3PAMHOLL KONOOU ULYHAIOM,
COUHBIL U APKULL céem, a JAmMNbl ¢
MAMOBbLIM NOKPbIMUEM pacnpede-
JSOM C8eM. PAGHOMEPHO, UCKIO-
wagn IPPexm 0CrenIeHus.

Jlamnl Haxanueanus oonadaom
OUeHb WUPOKUM CREKMPOM Npume-
Henus. OHu MO2ym UMems camble
pasibie MOWHOCU U HANPAIICe-
HUSA, G MAKICe UCNOIb30BAMbCA
KaKx npu NOCMOAHHOM, MAaK U
nepemenrom moxke. Jlamno. coxpa-
HAIOM PAbomocnocooHocmy dddice
npU 3HAUUMETLHOIX OMKTIOHEHUAX
HANPANCEHUA CeMmU O HOMUHANL-
HO20, XOMA NPU 3MOM OHUL Pe3KO
MEHAOM. CBOU XAPAKMEPUCIIUKL.
Brazooapsa zepmemurrocmu Ko0bi
HA JAMNY NPAKMUMECKU He GMA-
10M. YCR0BUS OKpYICaoueli cheoi,
8 MOM HUCne U memnepamypa.
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K nedocmamxam samn waxanuea-
HUA OMHOCAMCA HU3KASA CBeMOBas
omoaua Ha eOUHUYY MOUHOC-
mu, npeooaadanue 6 usnyueHul
KHCAMO-KPACHOU Hacmu cnexmpa,
02DaAHUMECHHBILL CDOK CLYHCOb,
O0nbUI0e KOIUHECNBO Bbl0eNACMOL
Menioeoll Inepeull.

IIpamoe nonadanue c6emosvix
AYMeti 8 21a3a HAHOCUIN HeMATbL
6ped 300p06b10, U IMO HEOOXOOUMO
VHUMBIBAMb NPU 86I00De JAMITbL
HAKANUBAHUS.

lanozenuwsie
JAAMNbL

[a7I0T€HHbIE JIAMIIBl HAKAIMBAHUA
0 KOHCTPYKLIMM W TIPUHLIAITY JICHC-
TBUA ONU3KM K OOBIYHBIM JIAMIIAM
HakamBanuA. Ho oM comepxar B
Ta3e-HaNOJIHNATENE HE3HAYUTENbHBIE
JI00aBKM TaloreHoBs (6poM, XIop,
(rop, rox) wm ux coepuHenud. C
NOMOIIBIO 3THX [J00ABOK BO3MOXKHO
B ONPEIENIEHHOM TEMIEPATYPHOM
UHTEPBAIE TIPAKTUYECKU OMHOCTBIO



YCTPAHUTDh NOTEMHEHUE KOMOBI (BBI-
3BAHHOE UCIIAPEHUEM ATOMOB BOJIb-
(bpama) u OOYCJIOBIECHHOE 3TUM
YMEHBIIEHHE CBETOBOIO MOTOKA. ITo-
JTOMY PasMep KOJMOBI B I'AJIOTCHHBIX
JIAMIIAX HAKATUBAHMSA MOKET OBITh
CWIBHO YMEHBIIEH. DTO MO3BOJAET, C
O,I[HOI;I CTOPOHBI, ITOBBICUTD AdB/ICHNEC
B I43€-HANOJIHUTENE, 4 C JPYTONd —
NPUMCHUTD B KAYCCTBC HAOJIHUTECIIA
JIOPOTHE MHEPTHBIE T'a3bl — KPUIITOH
U KCEHOH.

Ce200Ma npoussooument npeondzd-
10Mm 02POMHBILL B6IO0D 2AN02EHHBIX
AAMN. — HA J000LL 6KYC U ONf
pasnbix yeneil. Ecmo aamnst mouy-
Hocmbto om 5 00 150 Bm ona
Hanpsaxcenus 12—24 B, a makice
MougHocmeio 25—250 Bm, paccuu-
ManHble HA Cemesoe HAnpANceHuUe
220-230 B.

Ilo cpasHenuro ¢ 00biMHIMU JAMNAMU HAKANUBAHUS, 2A02EHHbIE JAM-
1oL 0021a0arom 00iee bicoKol ceemosoti omoaueii (om 25 am/Bm 0o
100 am/Bmy), 6omviueri 001206e4HOCIBIO, MCHOUIUMI pAIMepam, bonee
002aMblM CHEKMPOM UILYHEHUS.

OcoberHocm 2aN102eHHbIX JAMI 0AI0Mm. 80IMOICHOCL NPU OOUHAKOBbIX
NaApamempax UyMeHus CHU3UMb nompeonsemyo moupocms Ha 20—40%.
Kpome mozo, ux MunuamopHocme no3gonsem co30asamos COBEPUICHHO
HOBbIe CECMUNLHUKY O AK HA3BIBACMO20 AKUEHMUPYIOU|€20 OCBeUCHUS.

- —

Tanozenmsle aamnst cmantt 0CHOBOLU 0118 CO30aHUA MHOOHUCTCHHO20 Ce-
MeLICMBA MOHEUHbIX CEeMUNLHUKOS, KOmopbvie mo2ym YCmanagiueamscs 6
100BecHble NOMONKL, ecmpausamscs 6 .Meﬁallb, noJz, CMmeHbl UL CIMYNeHu.

e : Al
Toueutbie C6EMUNBHUKIL C 24710~
2eHHBIMY. IAMNAMU 103600
CO30amb YIOMHYI0 KAMEPHYIO am-
Mocpepy u 8OnIOMUMb 8 ICUSHL
camvle HeobbiuMble OUsAliHepcKue
pewienus npu opeanusayuil ocee-
WeHUA 8 NOMEUCHUAX PAIUMHO20
muna.

Tanozermvie namnve panuunori
KOHCIMPYKUUL WUPOKO UCHONb3Y-
10MCA 8 ONIMUHECKUX CUCIEMAX
asmoMoounet.

193



JIromune-

JAaAmMnsl

JIOMMHECLICHTHBIE JIAMIIBL — 3TO
ra30pa3psAHbIe TaMIIbl HU3KOTO [JaB-
JIEHUS, B KOTOPBIX BU/MBI CBET BO3-
HUKAET B PE3Y/IBTATE CBEYCHMS JIOMU-
HO(OPHOTO MOKPBITUA T107] BIMAHAEM
YABIPA(HOIETOBOTO M3MydeHus. OHn
HPEACTABIAIOT COOOH TEPMETUYHYIO
LWIMH/PHYECKYIO CTEKIHHYIO TPYOKY
C MEKTPOAAMH, B KOTOPYIO 3AKAYaHbI
APBI PTYTH, U3IYIAIOMKE YIBTPADH-
OJIETOBBIC JIyYW MPU NEKTPHIECKOM
paspsze.

Ce2001A npoMbiuIeHHOCMb 8binycKaem oxon0 100 pasiudHbix muno-
DASMEPO8 JHOMUHECUCHINHbIX JAMN 001e20 Haznavenus. Haubonviuee
pacnpocmparienue noayuu aamns. mougrocmsto 15, 20, 30 Bm na na-
npaxcenue 127 B u 40, 80, 125 Bm na nanpaxcenue 220 B. Ilo ¢opme
OMU MO2YM OblMb JUHELIHOIMU, KONbUCEbIMY, U-00DA3HIMU, CIUPATLHBIMU.

Jhomunecyenmmsie Jamnsi 00eCneMUsaOm MAKuli pasHomepHbiti ceem, Ho
€20 pacnpedenenuem 8 npocmparcmee mpyoHo ynpasaams u3-3a. 6oub-
WOl MOBEPXHOCINY USLYHEHUA.

K 0ocmouncmsam JoMUHeCUeHmmbixX Jamn OmHoCAmc 6bicoKds cee-
mosas omoada (75 am/Bm), 60mbuiol cporx cynobl, docmuzarouuti 00
10 000 u, a maxxce BO3MONCHOCHIL UMEIMb UCOMHUKL C6EMA DAIMUUHO-
20 CNeKMPANLHO20 COCMABA C JyHuiell yeemonepeoayer.

Ocro8HbIMY HCOOCIAMKAMU JIOMUHECUCHIMHBIX JAMN AENAIOMCA O0NbILe
pasmepse npu OaHHOL MOUHOCIY, OMHOCUMENLHAS CIONCHOCTIb 8KNH0YE-
HUSA, 3A6UCUMOCTTD XADAKMEPUCIUIE OMm MeMnepanypbi OKpyxcaroueti cpe-
Obl U HEBO3MONCHOCHTL UX TUMAHUA NOCOAHHIM OKOM. Maxcumansno2o
agperma Aamnvl 00Cmueaom npyu Mmemnepamype cmenKi Koaiovi 0Koi0
40 °C. Ipu memnepamype nuxce +10 °C aamna moxcem He GKMOUUMbCA.

194



IITuporo pacnpocmparenmoie ce-
200MAL IHepeocOepearoue Jamnbl
MaKce OMHOCAMCA K JHOMUHECHEH-
MHOLM 2030PA3PAOHBIM NPUOODAM.
B ommuuue om aamn 0HegHozo cee-

ma, OHU NPU BKIOUEHUL HEe Mep-
yarom u 0aom MAeKULL PAaccesHHblil
ceem. Kax cnedyem u3 waseanus,
MU JAMNbL OCLICMBUMEIBHO 103+
BONAOM. IKOHOMUMb HA OCBCUYCHUL
00 80 % anexmposnepeui.

Iazopa3paonsvie
JAAMNBL

lasopaspsaaHad Jamma IpejCcTaB-
JeT COOOH IePMETUYHYIO CTEKIAH-
HYIO KOJIOY, HANOMHEHHYIO CMECBIO
WHEPTHBIX TA30B — HEOHA, T'EIud,
AProHd, KPHMITOHA. BHyTpH KOIOBI
PACIIOIOKCHBL /1BA MCTAJITMYCCKUX
JIEKTPOAA, HAXOAAMMXCA Ha HEKO-
TOPOM PACCTOSHUAM JIPYT OT JPyTd.
[Ipn mopade HA 3MEKTPOABI OIIpe-
JIETIEHHOTO HAIPSKEHUA B KOJ6e 06-
pasyercs TIACIOMUN ANMEKTPUIECKHI
Pa3ps, KOTOPBI U BBISBIBACT CBE-
YyeHHe Ta3a. LIBeT CBEYECHUSA 3aBUCUT
OT WCNOMB3YEMOTO HHEPTHOTO Td3d
U MOXET BAPBUPOBATHCA B CAMOM

Koncmpyxmueno smnepeocoepezaroujue Jamnsi U20masiuearomes 04 yc-
MAHOBKU 6 00bIMHbIC NAMPOHBL U EKIHOUAIOM 8 Ce05 KOPNyC C UOKONeM,
ONOK NUMAHUA U JIOMUHECHEHMMble MPYOKU PasudHol (popmel. CPOK
CYacobL anepeocoepezarouux aamn cocmasagem 8000 w, umo npudsusU-
menso 8 5—06 pa3z Gonblue, wem JamMn HaKanusanua. Ilpu ommocumens-
HO 8bICOKOLL c6emogoti omoae (00 50 am/Bm) oHU CIabO HAZDesaIomcs,
MO CYUYECINBEHHO YBEAUUBACI CDOK CTYICObL OCBeIMUMENbHbIX NPUOO-
pos. IIpu 8cex 04eUOHBIX NHCAX HEOOCAMIKOM KOMNGAKIMHbIX JIOMU-
HECUCHIMHbIX JIAMNL. ABNACMCA UX BbICOKASL CIMOUMOCHTb.

KoHpeHcaTop, oGecne- [Mepekntoyaroume TpaH3NCTOPbI
ymBatoLwmii paboty 6e3
MUraHmng

YCTPOMCTBO NogaBieHns pagmonomex

Tepmope3ncTop C NONOXUTENb-
HbIM TEMMNEepaTypPHbIM KO-
OULMEHTOM AJ19 MTHOBEHHOIO
3anycka 6e3 MepLaHus

Crabununsatop Toka namnmbl

MHAPOKOM IIBETOBOM JIMAIIA30HE BU-
JUMOTO CIIEKTPa (0T TEMHO-KPACHOTO
0 SIPKO-CUHETO). Te cample JamIlbl,
KOTOPBIC MBI IPHUBBIKIN HA3bIBATH
HEOHOBBIMH, HCIYCKAIOT KPACHBII
cBer. [l nmosydeHus JApyroro CBETa
UCTIONBb3YIOT IPYTUE TI'a3bl, HATIPUMEP
APrOH WIM KPHITOH.

lasopaspaonsle aamnsl ce200Hsl
WUPOKO UCTIONBIVIOMCA NPU HOU-
HOM OCBEUeHULL 20DOOCKUX VY,
U agmomazucmpanetl, 6 c6emosoti
HAPYICHOUL pexname, 6 Xyooxcecm-
BeHHOLL nodceemie 30anuii u m. o.

Heonosbie namnsr MOICHO NPUMEHAMb U ons opeanu3avui. MH020yposHe-

6020 OCBCUICHUA 8 JICUNBLX NOMEUICHUAX NPU CO30aMUL HANOLHBIX U
NOMOAOUHBIX TI00CEEMOK.
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Dpgexm ceeuenus uHePMHbIX 24308 UCHONLIYeMCA 6 0CKOPAMUBHbIX
JAAMNAX, KOMOPble MOZYM NPUMEHAMBCA N4 CO30aHUL OONOTHUMEILHBIX
AKUECHMO8 6 UHMEPbEPe KOMHAMbL.

Kcenomnogvie namnol — 3mo 2a3opaspaorble Jamnbl, KOMopole noayuuu
C60€ HA36AHUE OM UCNONBL3YEMOLL 6 HUX CMECU UHEPIMHbIX 20308 C Npeod-
Jaaoaruem KcerHona. C6emosas omoavua maxux Jamn Moxcem 00Cmu2ams
120 am/Bm, umo no3604em 6 SHAMUMENbHOU CIMeNeHi CHUSUMb UX
JHepeonompebaeHue U YeeauuUms cpox cayscov. 00 5000 u. OoHaxo 0ns
3anycKka Mmaxoll 1amno. mpeeyemcs NeKmpureckull. Paspao Hanpajceni-
em 00 HECKOMbKUX O0CCAMKO8 KUNOBONbIN.

s
e
|

Ksapuesoie aamnsl umerom Kooy
u3 Keapuyesozo cmernd. OCHo8-
Kcenomnosvie namnol wiuporo HOLL 00MACMBI0 UX NPUMEHEHUS
UCTIONB3YIOMCA 8 ONMUMECKUX CUC-  ABIACMCA MeOuyuHa. Taxue aamnbol
memax asmomoounetl, max KaK ux — WUpoKo UCHONL3YIOMCA OA 0e3UuH-
APKULL céem Yayuuiaem SUOUMOCMb — (Pexuuls 8030YxXa U 0L 6binoiHe-

npu HeONAONPUSINHBIX 10200- HUs e4eOHO-NPOPUNGKMULECKUX
HBIX YCR06UAX. OH MAKCUMANHO npoyedyp. Hcnonssosanue keapye-
NPUORLIICEH | eCECINBEHHOM) BbIX JIAMN 8 OOMAUHIUX YCIOBU-
CONHEUHOM) CBEMY U He Bbi3bIBACIT  AX DEKOMEHOYemC Npu 4acmblx
YCMAnocmu. 2nas. NPOCMYOHBIX 3A00NCBAHUAX.
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Heonosas namna ceemumca u

8 MoM CAyuae, K020a K Heli He
NOOKTIHOUCH UCIMOYHUK ANCKMPU-
yeckoul anepauu. Ecmu nomecmumso
HEOHOBYI0 JIAMNY 6 CPABHUMENHO
CUNbHOE ANeKmpuneckoe noae, mo 6
Hell HAYUHACCA NPOUCCC UOHU-
3ayul, 803HUKACN ANEKMPUMECKIULI
Daspa0 u oua HawuHaem ceemumo-
ca. Dmom agpgpexm ucnonsvzyemcs 6
UHOUKAMOPAX HANDANCEHUA.

Kcenonosasn namna no cpasreruro
C 0ObIMHOLL BbIOCAACTI ZHAUUMENb-
HO MeHblie menid, NOCKONbKY
OONBUAS HACb IHepeuY 1peodpa-
3yemca 6 ceemosyio. Taxas aamna
umeem ysemosyro memnepantypy
om 4000 do 12000 °K. Brazooaps
BbICOKOL UHIMEHCUBHOCTIUL USTLYHe-
HUA 8 KOPOMKOBOIHOBOU “ACMU
cnexmpa (6nnoms 00 Y®) amu
JAMNBL WUPOKO UCNONBIVIOMCH O
PomosCnbiLUer.



Ceemoouoonsie
JIAMNbL

CBETOIMOAHBIE JIAMIIBI — 3TO YC-
TPONCTBA, B KOTOPBIX HMCTOYHUKOM
CBETA ABIAIOTCA CBETOM3MYYAIONE
auogpl. CBETOAMON — 3TO IIONY-
HPOBOJIHUKOBBIA TIPUOOP, Hpeodpa-
3YIOIMI NEKTPUYECKUI TOK HETOC-
PEOCTBEHHO B CBETOBOC M3MYYCHHE.
B mepesose HA4 AHIMUICKUAN A3BIK
CJIOBO «CBETOAMO» 3BYYUT Kak «light
emitting diode», mm LED. Ilostomy
CBETOAMOAHBIC JIAMIIBI YACTO HA3bl-
BAIOT NMPOCTO LED-mammamu. B Kax-
JOY TAKOH JIAMIIEC HACUMTBIBACTCA JIO
HECKOJIBKUX JECATKOB CBETOAUOLOB,
KOTODBIE B CyMME MOIYT [aBaTb
CBET, COIOCTABUMBIM IO CBETOBOMY
HOTOKY C OOBIYHBIMM JIAMIIAMH HA-
KAJIMBAHYA.
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PacceunBartens. CBeTOpaccensaroLLas nosny-
cdepa na crekna mapkum SL-95

Yunbl. Epistar LED 5630SMD 62-227B/
LK2C-N3030N4P3S276/2T

AnoMVHMEBAs nevaTHas niarta Ha Tensionpo-
Boaumoli nacte. ObecneunBaeT 3aPpPeKTUBHBIN
0TBOJ, TEMJIa OT YAMOB K PaauaTopy, YTO rapaH-
TUPYET ONTUMASTIbHBIV TEMMAEPATYPHbIA PEXUM
pabOThI YMMOB

Papunatop. AHOAMPOBAHHbI Cnnas antoMm-
Hua mapkm 1070 — 6onee adPeKTUBHbIN
OTBOJ, TEMNNa OT KOMIMOHEHTOB Namnbl (Mo
CNpaBHEHMIO C MCMNOJIb30BaHNEM 0ObIYHOIO
aNOMNHNS)

[paiBep. [TOCTPOEH NO Cxeme ranbBaHMnyec-
KN pa3Bsi3aHHOIO LUMPOTHO-MMMYJIbCHOIO
MoaynsiTopa ctabunmnsaropa Toka — cTa-
OunbHas paboTa nNpu nepenaaax HanpsxXeHus

[MonmmMepHoe OCHOBaHWE LLOKOJIbHOM YacTu.
MonnatnneHtepedranar — BbiCOKad CTEMNEHb
3alMThl Kopryca OT NPOBOVBaHUSA 3NEKTPU-
YEeCKNUM TOKOM

&E—f ; Llokonb. JIaTyHb C HMKENEeBbIM NOKPbITUEM — Ha-
= €XHbI KOHTaKT C NaTPOHOM Y NpeaoTBpaLle-
== = 4 it p penoTepaly

H/e BOSHUKHOBEHUA KOPPO3nn

C6emoouoOnas Iamna cocmoum U3 HoKoas, 6CmpoeHHozo 0roka numa-
HUS NOCMOAHH020 MOKA U CHEUUANLHOL MOWHOLL NAGMbL U3 NOYNPO-
B00HUKOB. BROK numanus obecnedusaem Henpepyieryio nooawy nocmo-
AHHO20 ANEKMPUECK020 MoKd, KOMOopbitl, nPoxoos 4epes noaynposoOHIK,
gbi3bIaem e2o saproe ceeuerie. OCHOBHbLMIL YCIOBUAMY ONUIMENBHOL
Dpabomui c6emOOUOOHOL 1AMNbL ABNAOMCA HAOCHCHOCHTL ONOKA NUMAHU
U appexmusroe 0XAaxncoeHLe. ]

LED-namnse mozym 0bimo Kax co cmanoapmuoim yoxonem (E14, E27 — 0na 3amenv. Jamn HAKAMUEAHUA), MAK
u ecmpausaemvimy (MR11, MRI6 u GUIO — 014 3ameHsl O0bIMHbIX 207102HHBIX JIAMN).
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Y c8emoouoonbix namn docma-

MOYHO BbICOKAA C8eMOBAsS OM-
oava — 40—50 am/Bm, 6 mo
8pemMa KaK Y CMAHOADMIbIX JAMI
ona cocmaensem 7—12 am/Bm.
Hmenno ama xapaxmepucmura u
00YCI0BNIUBACT. UX BbICOKYIO IHED-
20agpgpermurocmo. 1ax, 00bMHAS
JAMNG HAKAIUBAHUA 6 75 Bm no
cpasrenuo ¢ pasroyernoll (no
C6eMOBOMY NOMOKY) C8EIMOOUOOHOL
nompeonsem suepeuu 6 7—8 pas
oonvute. IIpu 3mMom cpox cayncob
LED-namnor mojcem cocmagisimo
om 25 000 u u evie. Mougrocms
COBDEMEHHBIX CBCMOOUOOHBIX JIAMN
MOJNCEM. UMETNb BeNUHUHY OM

1 Bm 0o 20 Bm.

C8emooUoOHble JAMNbL OMAUHAIOMCE 8bICOKOL HAOCICHOCILIO NPU J00bIX
YCIOBUAX IKCNAYAMAUUY U MEMNEDAMYPHBIX DENCUMAX U COXPAHAIOM
DpabomocnocobHocme 8 mewenue ONUMensHo20 8pemeHu. B 3asucumocmu
om Mmuna NORYNPOBOOHUKA OHU MOV USLVHAINL CBEM. DAIUMHOZ0 U6e-
ma — om 6e1020 00 MeMHO-CUHe20. LED-namnol 3K0n02u4Hbl, 0e30nacHb.
(He cooepacam pmymu) u npaxmuuecku He wazpesaromcs. OOHAKO Cmou-
MOCIIb CBEMOOUOOHBIX JAMIL 20DA300 Bble U 6 ZHAUUIMENBHOU CmeneHy
3asucum om MOUHOCI.

C8emoOUOOHbIe JIAMNL UMEIOM CDABHUMENBHO BbICOKYIO CIOUMOCTb, 1103-
momy npu ux evioope credyem 00OPAMUMb SHUMAHUE HA NPOUIBOOUMENS
U HA CRe0YIOUUe OCHOBHbIC XADAKMEPUCTIUKIL

— NOMpedaseMas MOUHOCTIY;

— BCAUHUHA CBEMO0B020 NOMOKG;

— xapaxmep pacnpeoerenus c6emosoz0 nomoxd;

— UBeMoBas memnepamypa;

— K03ppPpuueHm ysemonepeoari;

— 2apanmupOBaArHbILL CPOK CRYHCObL.
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DNEKTPUYECKUI TOK 006/1a7a€eT
pAOM  OCOOEHHOCTEH, KOTOPBIE
OIPEIENAIOT €ro ONACHOCTb. Ero
HEBO3MOKHO YBUJCTb M YCJIBIIIATD.
OH HE MMEEeT HM 3aIaXa, HU IIBETA,
4 €ro IPUCYICTBUE OOHAPYKUBACT-
¢ JMIMb IPH HEMOCPEACTBEHHOM
NPUKOCHOBEHUU K TOKOBEAYIIEMY
NPOBOJHUKY WM C MOMOMUIBIO CIIe-
LMANBbHBIX IPUOOPOB. B TO XKe Bpe-
MA BIMAHHUE 3ICKTPHYCCKOIO TOKA
HAd OPraHMU3M YEJIOBEKA ABIACTCA
YPE3BBIYANHO BPEIHBIM, 4 HHOIZA
U CMCPTEIbHBIM — OH HOPAKAET
TKAHM HE TOJIBKO B MECTE CBOCIO
BXOJId U BBIXOJd, HO M HA BCEM IIyTH
IPOXOXK/ICHUA 9CPE3 TENIO YETOBEKA.
[Toz BO3ACHACTBUEM 3JIEKTPUYECKOIO
TOKa HApYymaeTcs pabora HEPBHOU
CHUCTEMBI, 3aTPYAHACTCA JAEATENIb-
HOCTb OPIAHOB JBIXAHUA, MOPAXKA-
€TCs CEPACYHO-COCYAUCTAS CUCTEMA.
Kpome TOro, anekrpudeckusl TOK,
IPOXOJA YEPE3 TEIO YENOBECKA, BbI-
3BIBACT CYZOPOKHOE COKPALICHUE
MBIIIL, KOTOPOE <«IIPUKOBLIBACT>
IOCTPAJABIIEIO K MCTOYHUKY TOKA,
YTO IPENATCTBYET BO3MOKHOCTH Ca-
MOCTOAITENILHOTO OCBOOOMKIEHUSA OT
CONPUKOCHOBEHUA C TOKOBEYIUM
JIEMEHTOM U B 3HAYUTENBHOH CTe-
IICHU YBEIUYMUBACT BPEMA €IO BO3-
JEHCTBHL.

HecyuaitHO ONBITHBIE 3IEKTPHU-
KU CTapaloTCsd IIPUKACATBHCA K Oro-
JIEHHBIM IIPOBOJJHUKAM  THIIBHOI
CTOPOHOH KHUCTH PYKH, 4TOOBI IIPH

BO3/ICMCTBMM TOKA MBILIIBI PYKH,
HEIPOU3BONBHO COKPATUBIINCD, HE
CMOITIH OOXBATUTb MPOBOAHHUK.
CreneHb HEraTMBHOIO BIMAHUA
JMEKTPUYECKOTO TOKA HA YETOBEKA
34BHUCUT OT MHOXECTBA (DAKTOPOB, U >
3494CTYI0 JAKE CIYYANHOE KPATKO- o
BPEMEHHOE TOYEYHOE IIPUKOCHOBE-
HHE K TOKOBEAYIIECH 4YaCTH 3/IEKI-
PHUYECKON YCTAHOBKM MOKET BBI3BATH
TSOKEJTBIC TIOCTIC/ICTBUAL. =

na wenogexa onachbim cuumaenm-
cA MoK Hanpaxcenuem om 25 B.
Topancarowee 8o30eiicmeue 3asu-
cum om Cunb. MoKa u nymiu 2o
npoxocoenus 6 mene. 11poxoxcoe-
Hue moxa ¢ cunoii 30—50 mA om
00MHOUL PYKU K Opy2oli 3ampazu-
8Aem HCUSHEHHO BANCHbLE OpP2aHbL
U npu ONPeoeeHHbIX YCRIOBUAX
MOJNCeM. BbI36AML PepaeKmopHyIo
OCMAHOBKY cepoya UL napans
ObIXAMEnbHbIX 0p2anos. 1100 603-
oeticmauem AneKmpunecKoz0 moxa
USMEHAIOMCA ANCKMPOIUMUMCCKLC
CBOLICMBA MKAHEBOLL JCUOKOCILL,
KPOBU, JuMPbl, WMo marmce upe-
8aIMO CEPLESHBIMU NOCTEOCBUAMI.

Topaxcaiowee 8osoeticmeue ek-
MPUHECK020 MoKa B03HUKAe,

eCL HeNI0BeK 3AMbIKAeN CBOUM
MENIOM Uenb oM MoKoBeoyue2o
NPOBOOHUKA HA 3eMIIO UM H)IBOL
npoeooHuK. B nepeom cuyuae mox
npoxooum uepes pyKy, meno u Ho2u
HA 3eMI0, 80 BMOPOM e —
KAK 1pasuno, uepes ooe PyKil.
Sanacmyio om nymis npoxoNCoeHs
MOKa 3a6UCUm U Cmenets maxcec-
M NOCREOCMBULL NOPANCEHUA.

IIp1 KOHTAKTE TOKOIPOBOMALIUX YACTEH C TEJIOM YEI0BEKA II0
HEMY HAYHHAET IPOTEKATh TOK, KOTOPHIH IPEACIABIAET Cephes-
HYIO OIacHOCTh. ToK cuio¥i B 10 MA BBI3BIBA€T Yy JIOfieH 0OJIeBbIE
omymenud. Tok okomo 20 MA IIPUBOAHUT K CYJOPOKHOMY COKpa-
LICHHMIO MBI U HENPOH3BOIBHOMY 3aXBaTy IIPOBOJA, 4 JIEKTPO-
TOK cHIoi 30 MA — K maparuay jprxanus. HeoOparumeie mpo-
1IECCHI, CBA3AHHBIE C KPOBOTECYCHHAMHU U CEPAECIHOH apUTMUEN,
HAYUHAIOTCA B OPTAHM3ME YeI0BEKa IIPH TOKe CWIoi 50 MA, a
BO3ziericTBHE TOKA B 100 MA Ha IIPOTS:KEHUH OFHOM-TBYX CEKYHJ
¢ OOJIBIION BEPOATHOCTHIO NPHBOJTHUT K CMEPTETHHOMY HCXONY.
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Ipu onpedenernvix YCro8UAX 3eK-
MPUMECKULE MoK MOXcem 0Ka3bi-
6amo nopaxcaiowee oelicmeue He
MONILKO NPU HeNnocHeocmeeHHoM
CONPUKOCHOBEHUL C TPOBOOOM, HO
U uepes moxonposoosiuue npeo-
Membl (HAnpUMeD, UHCIMPYMEeHIN,).
Hemounuxom nopaxcenus mo-
deem cmamo 0axce Cam Hel06ex,
HAXOOMUYULICA 1100 B030€LICMBUCH
aexmpuyeckoeo moxa. laxoe
UACMO CAYHACMC NPU NONLIMKAX
0KA3aMb NOMOUL NOCMPAOABUIEM).

Pesynvmamom nopaxcenus moxcem
CmMamo ANeKMPUHECKUL 0XC02,
BOSHUKAIOWULL NPU HAXONCOCHULL
Yen06eKa 8 30He KOpomKozo 3d-
MOIKAHUS, KOMOPoe, KaK Npasuo,
CONPOBONCOACTICH MOUGHOL ANeK-
mpuueckoil 0y20il. Ipu aproul
BCnbiliKe ANEKMPUHECKol oyau
BOIMONCHO MAKICe NOPANCEHUE
anas. JKecmicoe uanyuenue cnocoo-
HO Cepbe3Ho nospeounts Cemuamiy
21430, BbI36A6 KPAMKOBDEMEHH)IO
UL NOCIMOAHKYIO CIeNnomy, uHeep-
CUI0 YBEMOBOCHPUAIIUS 1 M. O.

Haubosee 4acTsIMH NPHYHHAMHA IIOPAKCHHA JICKTPUHICCKHM

TOKOM ABJIAKOTCA:

— HEHCIPABHOCTH JIEKTPOIPOBOAKH, IEKTPONPHUOOPOB H yCIa-

HOBOYHBIX H3JIETHIT;

— HEOCTOPOKHOCTb, HEOIBITHOCTh HJIX HEOPEIKHOCTh IPH BBI-
TOJTHEHUH PEMOHTA IPOBOJKH HIH OGOPYIOBAHIL;

— NPHKOCHOBEHHE WIH NPHOIILKEHHE HAa HEJOIYCTHMOE PacCTo-
SAHUE K TOKOBEAYIIUM YACTAM, HAXOJAIIMMCA IOJ, HANIPAKCHHUEM;
— OTCYTCTBHE MHOI'OYPOBHEBOI 3aIUTHI JOMAIIHEH CETH OT
PA3JIHYHBIX ABAPUHMHBIX CHTYAIUi;

— IPHUKOCHOBEHUE K METALTMYECKOMY KOPIIYCY JIEKTPOIPHOO-
P2, OKa3aBLIETOCA IOJ, HAIIPAKEHHEM BCJIEICTBHE IOBPEKIE-

HHUA H30JLAIHH;

— OIIMOKH, JONYHIEHHBIE MPH MOHTAKE IEKTPHUYECKOM CETH;
— CBOOOTHBIN JOCTYII JeTel K 3JIeMEeHTaM CeTH.
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Komeuno, enuanue anexmpuyecko-
20 MOKA MA OP2aHUIM He B8ce20d
npueooum K JemansHomy Ucxooy
U 20pa300 Hawe UMM Mecmo
pasHble o cmenenu maxcecnu
mpagmsi. OOHAKO 3Mo 606¢ce He
10600 HEOPEICHO OMHOCUMBCH K
ANEKMPUHECING).

Tpumumame 603HUKHOBEHUSA
KOPOMKO20 3AMbIKAHUS MO2YM
cmamo NOBPEICOCHHAS UOTALUA,
HeNpasUbHbIL MOHMANC 1POBOOKU,
NA0XUE KOHMAKMbL 8 NeKMPO-
npubopax. IIpu Imom eeruuuHa
ANCKMPUHECKO20 MOKA 00Cm2aem
CYUCCIMBEHHBIX 3HAMEHUI], MO
NPUBOOUM. K PASPYUIEHUI PO3CIMOK
U BKIIOHCHHBIX 8 HUX NPUOOPOE.



B xaqecmee u3014mopa, 3auquia-
10U4e20 4en08exa om KOHMAaKma
C 3emnetl, Hacmo UChOb3YIom-

A pesunosble OuneKmpuHeckie
Kospuru. OHU NPUMEHIOMCA

KaK 00NOTHUMENbHbIe NeMeHIMbL
SAULUNB.

Dpcpexmuervin cheocmeom 3auumol

om 8030€liCMEUA ANeKMPUHECKozo
MOKA ABNANOMCA OUANCKMPUMECKUE
60mbt. OHUL HAOCHCHO USOTUPYIOM
yenosexa om KoHmMaKma ¢ 3emaeli

U npenamemeyom. 603HUKHOBEHIIO
a/lexmpuuemoa uenu, 4acmoio Ko-
mopoﬁ Moxcem Ccmamb 4ei06ex.

Pesunosvie duanexmpueckue
nepuamKy. NO6CeMECMHO NPUMEHS-
10MCs 60 8PeMa PAdOmbL ¢ eK-
mpureckumu yemarnoskamu. Ony
IPPERMUBHO 3AUUUAION Hen08e-
KA 0Mm NOPANCeHUSR NeKMPUHCCKUM
mokom. OOHAKO Heab3s 3a0bi6amb
0 MOM, YMO NEPUAMKU AENAOMCA
U OOHUM U3 MHOUX SNIeMeH-
M08 UHOUBUOYANLHOLL SAUfUMbL.

Tepuamiu duanexmpuueckue UCnoIb3yIomes 6 Kawecmee 0CHOBH020 U30-
JUPYIOU20 cpeocmea npu pabome ¢ ANCKMPOYCMAHOBKAMY, HAXOOAUIU-
mucs noo Hanpsiceruem 00 1000 B. Ipu 6oree 8biCOKUX HANPANCCHUAX
OMU MOV NPUMEHAMBC JUUtb 6 Kauecmee 00NOIHUMENbH020 CPeoCmed
ANCKMPUMCCKOL 3AU4UIMbL.

KoBpukn
[NanekTpuyeckmne

BoTbl
ONanekTpuyeckme

HOoXHULbI
AManekTpunyeckmne

MepyaTku

AN3aneKTpmnyeckme
Topacenus IneKmMPUHECKUM MOKOM MONCHO UIDENCAND, UCNIONB3YA
UHOUBLUOYANLHBIC CPEOCBA SAUUIMbL, U320MOBNEHHbIe U3 OUANEKIMPUKOS.
K mum ommocames ouanexmpuyeckue 60mol, Nepuamxi, cneyooexcod, pe-
3unHosbie KoepuKu. TaKue u30enus, KaK npasuno, U320moenensl U3 Pesuts,
UMeIOwell CNeUUansHbill cocmas, 4mo no3e0NAem NoBbICUMYb UX OUAIEK-
mpureckue cgoticmea. OOHAKO Credyem NOMHUMb, 4mo 3Mom Mamepuan
marice noosepiIcer PAaPYUIAaIowemy 6030eLicmeuto menia u PasnuHblx
XUMUYCCKU AKIMUBHBIX B8eUECTNS.
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Paznuunvle neucnpasHocmu
oomauirert aneKmpudeckoli cemu
AGTAOMCA OCHOBHOU NMPUMUHOLL
BO3HUKHOBEHUA NONCAPOONAC-
Mol cumyavuil. Mexanuveckue
n06pPeNcOeHUS NPOBOOKU MOZYM
BbI36AIMb KOPOMKOE 3AMbIKAHUE U
80320pamue 8 JHCUNOM NOMCUYEHUL. n = :
Hoxcapmuyro onacrocms npeocmas- TIpumunotl 80320parus U30AAUUL 1POBO00E MONcem Obimb nepezPysKa
JAI0M cmapbsie npoeood, max Kax VHACMIKA CeMU, BbI3bIBAIOWAA CUNLHLIL HAZPe8 NPOBOOHUKA U NPUB0OSI-
C meveHueM BPeMeHl Ux U30NAUUS WAL K B0320DAHUI0 JICZKOBOCTAAMEHAOUUNCA Mamepuanos. Taxoe wacmo
mepaem nacmuuHoCmy U Cmano- NPOUCXO0UM NPU BKIIOUEHUL HECKOALKUX MOUHBIX nompeoumenell 6
BUMCA XPYNKOIL. 00HY DO3emK).

o

0606_))10 onacHocms npeacmaa/mfom posemxu ¢ 0620p€6WWWM KOHmMaxmamue. — OHU MO2YM CMants ﬂpMHMHOIZ
noxcapa u 00BeKIMOM NOBbIULEHHOL ONACHOCMU 015 4eI08eKA.

HOJICdeO?’l&lCHd}l cumyavusl
MONCeM. BOSHUKHYMb 1PU UCNOJb-
308aHULL BMECMO NAABKUX 1pe-
()oxpaﬁume/lea maK Ha3ovleaemolx

HCYUIOB.
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Ipu napywenuy yerocmmocmi
U3ONAUUU BOIMONCHA YMeHKa MOoKd,
K020a 020NICHHAS HCUNG BCIYNACI
8 KOHMAKM. C YRIANCHEHHBIM OO~
HOBOUHBLM. MAMEPUATOM cmeH. Tax,
wmyKamypia, ANAACy OUANCKMPLU-
KOM, MPU YEAAUCHEHUL NPEKPACHO
1POBOOUM NeKMPUHMECKULE MOK

U MONCem CMAamt UCMOYHUKOM
T0BBLUEHHOL] ONACHOCHILL.

‘@

Ipu obcryxcusanuy u pemornme domaunell nposooky 6cez0a caedyem
NONB306AIMBCA. UHCIPYMEHMAMU C USOUPOBAHHBIMU DYHIAMI.

Nty . .u/\;

B moboti cumyauuu credyem e -
MOSKO NONAAMBCA 1A 3AUUNT), ' s
HO U ONUPAMsCa Ha onvim pado-

Mol U COOMBEMCMEYIOU e HABbIKU. o
Ipu cobmoderuu 6cex Ycro6ull 4|
MeXHUKU 6e30naAcHOCU 6Ce20d

MOXNCHO U30eHCAMd B03HUKHOBECHIUS '-,\
ONACHBIX CUMYALUL.

i

Ocobyro onacrocmb aneKmpuyec-
meo npeocmaeniem 0as oemel,
103MOMY HEOOX00UMO NPedycMom-
pemb 6ce mepbi, npenamemeyio-
wpe ux oocmyny K posemiam u
Opyeum moKoBeoYUsUM NCMEHMAM.

Hopaxcenue anexmpuseckum
MOKOM MONCEM NPOUSOLIMIL He
MONBKO 8 pe3yrvmame Hapyuie-
HUSL SNEMEHMAPHBIX MPebosanuli
1PedoCmOPONCHOCILL TPU SKCNLY-
amayiiL. 3NeKMpPUdecKoll cemu, Ho
U 80 BpeMs 2DO3b.
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ToBbituenHAas ONACHOCMb ANEKMPULECKO20 MOKA mpedyem Cmpozo2o cOOMO0eHUs TeXHUKI 0e30NaAcHOCY KAk
npu IKCLYAMAyiLL QOMAUHell cemu, max u 60 epems ee pemonmad. Ymobdbl UCKMIOUUND BOHUKHOBCHLE MHO20-
YUCTCHHBIX ABAPULIHBIXN CUMYAUUL], HYICHO NPUOEDICUBAMBCA CICOVIOUSUN NPABIUIL:

— He 0onycKams K IKCAYAMAayuil nposodd ¢ ycmapeguieti UoNIuUueti u MAanreHskUuM CeeHuer;

— pemonmHbie padbomsl, Cea3aNHbIe C PEKOHCIMpPYKYuel cmen, credyem nposooums ¢ NOGLIUEHHBIMU MEPAMU
1Pe0oCmOoPONCHOCIIL

— He nposooumy Pabomel, CEA3AHHBIE C PEMOHMOM NEMEHMO8 Cemil, 100 HANPANCCHUCM;

— 60 BDeMA PEMOHIMHBIX PAOOm Credyem NONb30BAMbCA UCHDABHBIM UHCIDYMEHIMOM C 3auymmotl u3onayuell, a
marHce UHOUBUOYANLHBIMU CPEOCBAMU 3ALYUMbL.

— obecneuums OOMAUHION ANEKMPULECKYIO CeMmb MHO20YDOBHEBOL CUCIIEMOTE 3aIumbl U 3a3eMACHIUSL

— 1POU3BOOUMb CBOCBPEMEHHYIO 3AMEHY CIMAPbIX POCMOK U BbIKIOUAMENEH ¢ HeKAUECMBEHHbIMIL KOHMAKINHbL-
MU 3TIeMEHIMAML;

— UCKMIOHUmMy 00Cmyn 0emeil K& MeKMPUHECKOLl cemi U DAIIUMHBLM YCMPOLICMBAN;

— He UCNONB30BAMDb 8 KAYeCMEe KOMIMYPA 3A3eMICHUS DAIIUMHbIE MEMALIUYECKIUE KOMMYHUKAYULL (80001POBO0,
KAHATUSAUUIO0, 243, OMONIEHILE).

Dnexmpuneckas npupooa MomHUY
u3yuena yace 00CMamouHo xo-
powo. Ona npedcmaeniem cooou
ANEKMPUMECKULL PAPAO 02POMHOL
MOUGHOCTI, KOMOPbILL 803HUKACT
MENCOY 2DO30BLIMY OONAKAMY. U
3eMell, UMEIOUUMU OMPUUAMENb-
HbllL U NORONCUMENbHBILL 3aPA0bL.




Bo epemsa 2po3sl 0co6yi0 ondc-
HOCMb NPEOCABIACI BKAIOUEH-

il COMOoBbill menegom, mar
Io cmamucmuke 6 mevenue 00HOL CexyHdbl Ha Hauiel naareme 603- KA U3nyMaemsie UM PAaoUoBONHbL
HuKaem oxono cma paspaoos. O0seKmamit ux NOPANCeHIUS HAale BCe20 €030a10m 0CoOYI0 30HY XOpouier

ObIBAIOM. BbICOKO PACNONONCEHHBIE TPEOMEeMbl, CHIONObL JUHILL SNeKMPOne-  NPOBOOUMOCINLL U <PUMAUBAION>
peoay, a uno20a U 4enosex.

MOSIHUTIO.

Bo epema 2po3vl credyem MaKCUMANbHO 00e30NaAcuy
ceos om yoapa moauu. OueHs 4acmo OHa Nonaoa-
em 8 Bvicokue 0epesvbsl U 8 800Y, NOIMOMY 60 BDEMS
2p03bl HEN3A KYNAMbCA UMY NPAMAMBC 0Mm 00XHCOS
100 Oepesbaml, JyHiie Bullimu U3 Jecd, 0CMAHO8UIML-
CA HA 00HOM Mecme, YKDbImbC HAKUOKOL U 1pocmo
nepexNcoamy Cmuxuro.
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Ipu yoape monwueil y 4er06exa nopajcamcs 201081t U KOCMHbIE M032, UeHMPANbHAR HEPEHAs U cepIeuHo-
cocyoucmas cucmemvt. [Ipyu IMom MOZym HACMYNUmMs NOMEPs COHANIS, NOHUNCCHUE APMEPUANBHO2O OABNEHIS,
cepoeunas apummiis, cyoopou. 3auacmyio 3mo npueoOum K OCIMAHOBKE CePOUa U KAUHUMECKOL CMEpML.

Ilepsas
nomouis

[Ipy BO3HMKHOBEHHMH OIIACHOH
CUTYAL[UY YEJNOBEKA B IEPBYIO Ode-
peab HEoOXOAUMO OCBOOOAUTb OT
COIPUKOCHOBEHUA C TOKOBEAYIIUM
HPOBOJHUKOM WIHA €I0 OOECTOUHTS.
OKa3pIBAIOMMIT TTOMOM[b TPH 3TOM
JOJKEH O0OECIEYNTh U COOCTBEH-
Hyl0 0E30IACHOCTb, IOMHS, YTO U
CaM TOCTPAJABUINI ABIAETCA IIPO-
BOJHUKOM TOKd Y IIPUKOCHOBEHHE
K HEMy TaK K€ OIACHO, KAK M K
UCTOYHUKY TOKA.

Ec/m HEBO3MOKHO OTK/IIOUUTh Ha-
HPSUKEHUE TIPU IOMOIIH PYOIbHUKA
WM BBIKIIOYATENS, HYKHO IEpepe-
34Tb IPOBOJ, MHCTPYMEHTOM (TOIO-
pPOM) C HENPOBOJAMEN TOK CyXOH
JEPEBAHHON PYUYKOH HIM KyCAUKAMU
C 3AMMUTHON U30/LALUEN HA PYKOATKE,
CT4B HA CYXVIO JIOCKY, CBEPTOK Cy-
XOU OfCKAB! U T. /1. [Ipn oTCyTCTBIN
HOAXOJAMKIX UHCTPYMEHTOB MOKHO
HOIBITATHCS  M30JUPOBATH IIOCT-
PajaBUIETO OT 3eMIM (HE KACACh

OOHAKEHHBIX YaCTeH €ro Tena), noj-
JIOKUB TI07] HEIO CYXVIO JJOCKY WIN
HENPOBOMAIIYIO TOK TKAHb. ECmu Ha
HOCTPAJIABIICIO YNl KOHeI 060p-
BABIIETOCA TPOBOJIA, HAJIO €I0 OTOPO-
CUTb WM OTTAHYTb MOCTPAABIIEIO
OT IPOBOJHUKA.

YCTpaHUB MCTOYHHMK ONACHOCTH,
HOCTPAJABIIEMY CJIEAYET CPa3y ke
OK43aTb IIEPBYI0 MEJULMHCKYIO IIO-
Momp. [Ipym 06MOpOKE M HATUUMU
AbIXAHMA 1 MyJIbCA HEOOXOAUMO IPHU-
BECTH €TO B YyBCTBO IIPU NOMOIIM
HAIIATBIPHOTO CIIUPTA WK MOOPBI3-
raB BOZOM. IIpy OTCyTCTBUM JIbIXAHKA
CIEAyeT HEMEJICHHO IPUCTYIUTb K
HCKYCCTBCHHOMY [IBIXdHHIO «POT B
HOC> WIM «pOT B pOT», 4 IpU OT-
CYTCTBMU IyIbCd — K HEHPAMOMY
Maccaky cepaia. Takke HeOOXOAUMO
03BATh JAPYIUX JIOAEH U OPraHu3o-
BATb BBI3OB CKOPOH IIOMOLIM.

[Ipexae 4eM HAyaTbh MpOLEay-
Py HMCKYCCTBEHHOIO JBIXAHHA, HANO
VIOKUTb MOCTPAZABIICIO HA CIIMHY,
4TOOBI €TI0 ABIXATENbHBIE ITyTH OBLIA
CBOOOJHBI /71l TIPOXOKAEHUS BO3-
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Ayxa. [lng 3Toro €ro rojuosy Mak-
CUMAJIBHO 3AIIPOKHUABIBAIOT HA3aM. B
pE3yNIBTATE KOPEHD A3BIKA OTO/IBUTd-
€TCA OT 3a7HEN CTEHKW TOPTAHNd U
HE TPETATCTBYET JIBIKEHUIO BO3/yXA.
[locne TOro Kak IOCTPajaBIINI [IPH-
JET B CeOd, €ro CIeyeT OCTABUTh
B JICKAYEM IIOJIOKEHUM HA MATKON
HOJCTUIIKE, YOEpeUb OT OXJIAK/ICHUS,
VKPBIB OfEAIOM, OOECIECYUTb MAK-
CUMAJIbHBIN TIOKOM, JIOCTATOYHbIH
JOCTYII BO3/yXd, MO BO3MOKHOCTH
JIATh KPENKUI 4aif, HEMHOTO BHHA
WM KOHbAKA. IIpy Hamuyuu Oxo-
TOB — HANTOKUTh ACENTUYECKNE
HOBA3KU. B 1o6oM ciydae mocne
MOPAKEHNS SNEKTPUYECTBOM MOCTPA-
JABIIEMY HEOOXO/IUMO ME/IAINHCKOE
00C/IE/I0BAHNE, TTOCKOJIBKY JaKE TIPH
OTCYTCTBUM BUIUMBIX MOBPEKACHHI
HEKOTOPBIE MOCIEACTBUA MOTYT IIPO-
ABUTBCS 4EPE3 HECKOJIBKO YaCOB WIH
JAKE CYTOK.

[TogpobHble CBEAIEHUS 006 OKa3a-
HUM IIEPBON IIOMOIIU IPU IOPd-
KEHUM TOKOM MOXHO IOJNYYUTh B
CHELUAIBHON JINTEPATYPE.



Ipo3osbie paspaosl Hepeoko CMAHOBAMCA UCTOYHIKA-
MU MOUHBIX UMIYTICHBIX NEPEHANDANCCHUTE 8 JOMAll-

Hell cemu, Komopoie npusoosm K 6uix00y U3 cmpos
NEKMPOOOOPYO0BAHUSA U NPOBOOKU.
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PEMOHT U MOHTaXX 3N1EKTPONPOBOAKM B ilOMeE

MK KBapTupe

NMpumepbl BBOAA 3/IEKTPHUYECTBA B YaCTHbIM

AOM M KBApTHUPY — CNOCOODLI, MPOBEPEHHbIE
BpemMeHeM, UM HOBeMLIHue pa3pabdoTKM

Kak paccuuTtaTtb JOMALUHIOO 3NIEKTPUYECKYIO

CeTb — PeKOMEeHaluM¥M CNneLlnasucToB CO CTaXem
NMowaroBblie HHCTPYKLU MM, AieTalbHble CXeMbl,
HarnsaaHble Ta0AMLUbl U NO3TaNHblie PUCYHKH
YCTPOMCTBA 3aLUTHOrO OTK/IIOMEHHA,

unm Kak salyMT1uTb AOM OT noxapa, — COBeTbl
npodeccuoHanos

MPaMoOTHbLIM BbIGOP NPOBOAKH, 3JIEKTPOMOHTAMHbIX
M34eNMM M MaTepuasioB NOo ONTUMAJ/IbHbIM LLeHaM —
rapaHTua 6e30nNacHOCTH U 3JKOHOMMSA OloAXKeTa
MHCTPYMEHTDBI A1 3IEKTPOMOHTaMHUKA —
YHUBeEpcasibHblie U cneyuannu3MmpoBaHHble

Kak o6e3onacuTtb ce6f OT yaapa TOKOM — 3TO BaXHO
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