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K YNTATEAIO

Bce, k uemy mnpuKacaloTCsi pyKM uellOBeKa Ha pabore MM B OBITY, H3ro-
TOBJIEHO C OONBLIIMM WIM MEHBLUIUM  MCHOJIb30BAHUEM  JIIEKTPUUYECTBA.
Ha ceropnsimuuii fgeHp Hayka 00 DIEKTpPHYECTBE — OrPOMHBIH 00beM
nHdopManuy, HauMHAs OT TEOPETHUECKUX pabOT Ha IepefHEeM Kpae Ha-
YKA U 3aKaH4YMBas CyTy0O IPaKTHYECKMMHU 3HAHUSAMH HHXECHEPHO-TEX-
HHYECKOro IUIaHa.

ONeKTpUYecTBO BOLWLIO B Ham OBIT JaBHO. MBI yXe Bpsl JIH CMOXKEM
[PEeJICTaBUTh CBOIO JKM3Hb 0€3 92JIEKTPONpPUOOpOB U  OCBELIEHHs. OIIeK-
TpUKa B JOME M KBapTHpe — 3TO CypoBble OyaHM Hamed >xusHu. Iloue-
My cypoBble? Jla HOTOMY UYTO O3JEKTpHKa MMEET CBOWCTBO JoMaThbes. To
meperopena JIAMIIOYKA, TO MepecTal KPYTUTbCA BEHTHIIATOP, TO 3JIEK-
TpOHAcOC Ha Jade IepecTal CHa0XaTb OrOpOJ BOIOH; CIIydaroTcs BEIIH
n Oosee XJIONOTHBIE, HANpPUMEp OJIEKTPONPOBOJAKA ycTapena U Tpebdyer
3aMeHbl. JIpyrumMM cloBaMH, SJI€KTpUKa — JAPYT M IIOMOIIHMK, HO Tpe-
Oyer 3a0oTbl M Jacku. KauecTBEHHO OTPEMOHTHPOBATH BBILIEANINE M3
CTpOs U  NPAaBUIBHO  YCTAHOBHTH HOBBIC  3JICKTPONPUOOpPHI,  IIPOBECTH
3NIEKTPOMOHTaXKHBIE pabOTHl B KBapTUPE WIM JOME MOMOTYT pa3JIH4YHbIC
HOPEINpPHUATUS, MAcTepa-3IeKTpUKM U T. O. W T. I. Ho Bce OHH Muible
n obasiTenbHbIE, IOKAa JAEJN0 HE JOXOAMT J0 omiarel ux paborsl. Muornma
YCTaHOBKA  3a3€MJICHHOH  pO3eTKM  Jis  CTHpaJbHOM  MallMHBI-aBTOMATa
OT OTJENPHOIO aBTOMAaTHYECKOTO BBIKIIOYATENs MOXET IpOOHTh B  Ce-
MEHWHOM OIO/IXKETE JIBIPY.

Koneuno, HekoTopble pabOTBl 10 PEMOHTY M OOCIY>KMBAaHUIO 3JIEK-
TPUKK B KBapTHpPEe WM JIOME JOJDKHBI BBINOJHATH CIEHMAIHCTBI C  COOT-
BETCTBYIOIMMH oOpa3oBaHMeM M kpanudukaumed. Ho ects pabotsl, Ko-
TOpble Bbl B CHJaX clelarb M caMH. OTO B Oonbllel CTENmeHH KacaeTcs
YCTAHOBKM  HOBBIX  3JIEKTPONPHOOPOB M  PEMOHTAa  3JIEKTPOYCTAHOBOYHBIX
YCTPOKCTB (PO3ETOK, BBIKIIIOUATENEH, OCBETUTEIBHBIX IPHOOPOB H T. I1.).



K YATATEAIO

beiBatoT ciyyau, Korga BaM IIPOCTO TpeOyeTcss COBET IO KaKOMY-TO

BOIIPOCY, CBA3aHHOMY C »iekTpukoi. Hampumep: wumeercs TpexdasHblii

JNIeKTpoJBUraTens, a mnposoaka Ha 220 B. Kak mnepenenars 31eKTpoMo-

TOp, Bbl HE 3HAETe, U NOMOYb HeKoMy. He Bce MBI KHMBEM B KpPYIHBIX TO-

pojax, Ja W HE BCE 3HAIOT, KyJa OOpaTHTbCA C 3TUM BOHPOCOM. XOpOLIO,

ecnu ecTb KommbioTep ¢ MuTtepHerom, a ecau Her? Torga srta KHuMra ans

Bac. IIpoutnTe ee BHuUMaTenbHO, oOpamas oco0oe BHMMaHHE Ha IPEo-

CTepexeHus! (OHU BbIIEIEHbI KyPCHBOM).

Peus noiiner BOT 0 yeM.

1. Byayr pa3oOpaHbl OTHENbHbIE IIPAaBOBBIE  ACNEKThl  B3aMMOOTHOLIE-
HUA  TOCTAaBIIMKOB M  HOTpeOuTEnel  dIeKTpodHepruu.  AOOHEHTHI
9HEProcHa0XKaloIed OpraHu3alMu JODKHBl 3HATh CBOM IIpaBa U 00s-
3aHHOCTH 10 OTHOLIEHHUIO K HeH, 1 Ha060pOT.

2. bynmer nerampHO ONHMCAaHO YCTPOWCTBO KBapTHPHOHW  3JIEKTPOIIPOBOA-
KH, KOMMYTallMOHHOMU anmnapatypbl U yCTAHOBOUHBIX M3EIHUM.

3. DBynmer naH psn pekoMeHAauuii 1O SKOHOMHUM 3JIEKTPO3HEpruu. OTu
COBETbl IIOMOI'YT pAalMOHAIBHO €€ HCIOJIb30BaTh, YTO OCOOEHHO BaX-
HO 3HMOH, KOIrjJa CBETOBOM [E€Hb KOPOTOK, H CYIIECTBEHHO YyMEHb-
HINTb PACXOJBbI.

4. Haxonen, OyIyT pacCMOTpPEHBI OCHOBBI 3JIEKTPOOE30MACHOCTH. OIeK-
TPUUECTBO TpeOyeT HEe TOJbKO CHELHAIbHBIX 3HAHUH, HO M CTPOroro
cobmoneHus 1enoro pspa npasuwia. OHO IPEACTaBIsIET OINACHOCTb Kak
JUIL TeX, KTO He yMeeT MM IOJIb30BaThCs, TaK U JUIl HE CIUIIKOM JIHC-
LUUIUIMHUPOBAHHBIX  «yMenbleB». IlpuspiBaeM ¢ IIOHUMAHHEM  OTHe-
CTUCh KO BCEM JTUM PEKOMEHIAUHAM M IPEAOCTEPEKEHUSIM.
XKenaem Bam Bcex Omar, B TOM 4uCI€ M TeX, KOTOpble HAET BIEKTPO-

SHEprusl.



YACTb 1

KPATKWE OCHOBbI
INEKTPUYECTBA

A3BYKA SAEKTPUYECTBA

YT1oOBl TOHATH 3aKOHBI JJICKTPUYECTBA U HAYYUTBCS HCIOJIB30BaTh HX
B COOCTBEHHBIX HHTEpECax, COBCEM HE O00s3aTeNbHO 3HATh BCE MHPEMY.IpO-
CcTH (PU3MYECKHX MOCTYJIATOB M IIOHUMaTh XHUTpble (GopMmynsl. B sTom 3a-
KJIIOYaeTcsi paboTa YYeHbIX M HWHXEHEPOB: MPHUBECTH CJIOXKHYIO TEOPHIO
B paspsi JOCTYMHOW IpakTUKW. Bexp HUKTO He H3ydaeT B JETalsIX TEo-
pHIO IBHUTaTeNIC BHYTPEHHETO CrOpaHus IEpes TeM, KaK CECTh 3a PYJib.

DJNEeKTPUYECTBO —  COBOKYIHOCTb  SIBICHHH, OOYCJIOBJICHHBIX  CyIIe-
CTBOBaHHEM, B3aMOJICHCTBHEM M JIBIKEHHEM 3JICKTPUYECKHX 3apsIJIOB.

OJEeKTpUYeCTBO — 3TO DJHEPrHsA, KOTOpas CYyIIECTBYeT B IPUPOJE.
Haubonee sipkoe ee mposiBICHWE — 3TO MOJHUS BO BpeMs rpo3bl. On-
HaKO MOJIHMIO IIOKa HE YJalloCh IIOCTaBHTh Ha CIYXOy YeNOBEKYy: TIpO30-
BOW pa3psil TPYJHO AaKKyMYJIHMpYeTcsi WM coxpaHseTcs. [loaToMy siekTpH-
YEeCTBO IMPHUXOJHUTCS IPOM3BOJWTH HAa OCHOBE JAPYTHMX BHIOB OJHEPrUHU
(terutoBoif, aromHo#, ConHna, BeTpa, mnaparomeil Bogsl). Ilo cpaBHEeHHIO
C JApPYrMMH BHAAQMH OHEPrHM ODJICKTPUYECTBO O0O0JNaJaeT ONpeeieHHbIMU
NIPEUMYIIECTBAMU: €ro JIETKO IIepeAaBaTh Ha pPacCTOSHUE, IS €ro Xpa-
HEHHsT He TpeOyIOTCs CKIAJCKHE IIOMELICHHs, OHO TOTOBO K HEMEUICH-
HOMY MOTPEOJICHHUIO U SBIISIETCS KOJIOTHYESCKH YUCTBIM.

EnuHCTBEeHHOE, YTO MOXHO OBUIO OBl IIOCTaBUTh €My B YIpEeK, — He-
JCTETHUYHBIH BHJ BO3AYLIHBIX BBICOKOBOJBTHBIX JIMHHH, a TaKkKe HEKO-
TOPBIX YCTAHOBOK B HAIIIMX JIOMaXx.

K coxaneHHIo, 3JIEKTPHYECTBO OMNACHO, €CIM HENPABHIBHO 3KCILTya-
tupyercs. [lostomy TpeOyercst coOmrofeHHE JOBOJIBHO CTPOTHX  HOPM,
pa3paboTka 1 COBEpPIIEHCTBOBAaHUE Bee Oojiee Ge30macHOro 06opynosa-



KPATKUE OCHOBbI SAEKTPUYECTBA

HUS. YTOOBI OCBOWTH KaKylO-ITHOO 00JacTh, HYXHO XOpOIIO 3HAaTh €€ OcC-
HOBBI, IIO3TOMY IIOCTapaeMcsi JUIi Hadajga IIPOCTO MOHSTh, YTO XK€ TaKoe

BHCKTpH‘IeCKI/Iﬁ TOK.

Kak ato peuctByet

OnexTpuyecKHii TOK TpPEACTaBIseT co0OH  JBMKEHHE CBOOOAHBIX —3JIEK-
TPOHOB MEXKIYy JBYMs ToukamMu TnpoBomHuka (puc. 1.1). DnexTpoHBI
MPEJCTaBIsIOT cO00M YacTUIbI, KOTOPbIE BpAILAIOTCS BOKPYr sijapa (mod-
TH TaKk Xe, Kak IutaHeTsl Bokpyr CosHua). SIapo M 2JIeKTPOHBI COCTaB-
as1toT - atoM.  CBOOOJHBIM — 3JIEKTPOHOM — Ha3bIBAIOT  JJIEKTPOH, CIOCOOHBII
JIETKO OTHETMTHCS OT aroma. Pas3nuyaior faBa BHAa TeN: T€, KOTOpbIE HMe-
0T CBOOOJHBIC OJNIEKTPOHbI (OHM HA3bIBAIOTCS IMPOBOJAHMKAMH; B  OBITY
Yalle BCEro HCIONb3YIOTCS METalulbl), M T€, KOTOpble MX HE HMEIT (IHu-
SNEKTPUKH, UM U30JISTOPbI, — CTEKIO0, papdop, MIACTUK U T. 1.).

I'enepatop — ycraHOBKa, KOTOpas HPOU3BOAUT DIEKTpHUYECTBO. ['e-
Heparop wuMeeT nBa mnomoca. OH CHaOXKeH YCTPOMCTBOM, KOTOpPOE CO3-
JaeT M30BITOK 3JIEKTPOHOB HAa OJHOM M3 IIOJIOCOB M HX HEJOCTAaTOK Ha
gpyrom. KiemMmy ¢ H30BITKOM 3IEKIPOHOB 0003Ha4aroT IImocoM (+),
a ¢ HemoctatkoM — wmuHycoM (-) (puc. 1.2). Korma x kiemMMam mozco-
EIUHSIOT IpuOOp-II0TPeOHUTENH (Hampumep, JIAMITOUKY), reHepaTop
JIEWCTBYeT Kak Hacoc ISl OJIEKTPOHOB: OH BTSATHBAET IIOJOXKUTENIbHbIE

3apsiabl U OTTAJIKUBACT OTPULIATC/IBHBIC; APYTUMU CIIOBAMU, DJICKTPHU-

Puc. 1.1. CTpoeHne TPOBOJAHUKA:
1 — cBsA3aHHBIC JICKTPOHBI, OCTAIOMIUECS B aToMe; 2 — IPOBOJIHHUK;

3 — aToM; 4 — cBOOOAHBIC AIIEKTPOHBI, 00ECIIEYNBAIOLINE TOK



A3BYKA SNAEKTPUYECTBA

YeCKMH TOK HMEeT HEKOE HampaBieHHe. PaHplue CuWTamd, 4YTO TOK HJIET
OT KJIEMMBI «+» K KIeMMe «-». B IelCTBUTENBHOCTH BCE HPOUCXOIHUT
HA000pOT, OTHAKO COXPAHWIIH 3Ty yCIOBHOCTb.

UroObl  MOHATH  BO3MOXHOCTH  3JIEKTPHYECTBA, INpOJEIaeM  CIeIy-
ommit  ombIT.  CobepeM  3JIEKTPUYECKYI0  Ielb, COCIUHSAA  3JIEMEHTHI
[IOCIIEZI0BATeIbHO, TO €cTh OmuMH 3a JpyruM (puc. 1.3). PactBop kmc-
JIOTBI B JAaHHOM CIy4ae MpeICTaBiseT co0OW HCTOYHHK HOHOB (OIHO-
WIA  MHOTOATOMHBIX  DJICKTPHYECKM  3apsDKEHHBIX — YacTUI, 3HAaK  KOTO-
pPBIX  3aBHCHT OT TOrO, HPUCOCIUHWIA OHHM CBOOOJHBIC  3JIEKTPOHBI
WM OTJAJIN).

Uro mpon30iaeT, ecin HaXKaTh Ha BBIKJIIOYATENh?

Jlammouka 3akuraercsi W HM3y4aeT TEINIO — 3TO TEIUIOBOH 3¢ dexT;
3apsDKCHHBIC YacTUIBl TOSBIIIOTCS HA DJIEKTPOAaX — 3TO XUMHYECKUI

3 dekT; cTpenka KoMIaca HOBOPAYUBACTCS — ITO MarHUTHBIN 3 PEKT.

a = + _+
o =[]

3

Puc. 1.2. IlpocTeiimas sneKkTpudecKas Lemb:
1 — reneparop; 2 — 1aMmIoyka; 3 — reseparop
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PaccMOTpeB 3TH TpU SBICHHSA, MOXKHO BKpATIe M3JIOXKUTh BO3MOX-
HOCTH, KOTOPBIE IIPE/IaracT dIeKTPUIECTBO.

TensoBoit 3¢¢ext Mpl HaOMOmAaEM, KOTJa 3JIEKTPUYECKUH TOK IIPO-
XOIUT 4Yepe3 MaTepual, OKasblBAIOWIMK CONPOTUBIECHHE, — MMEHHO TOI-
Jla  JNIeKTpUYecKass SHeprust mpeoOpaszyercs B TEIUIOBYI. OTOT ekt
UCIIONB3YIOT JUIS OCBELEHHs, a Takke s oborpeBa (B 3IEKTPUUECKUX
KOHBEKTOpax). JIIg OCBEeNIEHHS HCIHONB3YIOT BOIb()PAMOBYIO HHUTh, JO-
BOJMMYIO JIO CBEYEHMS IIPOXOXKIECHHEM 4Yepe3 Hee IJIEeKTPHYECKOro To-
ka. Hute mnomemarT B CTEKISHHYIO KoiOy, B KOTOpOM CO3[JaH BaKyyM
WM HaXOJUTCS HHEPTHBIN ra3 (HalpuMep, KPHUIITOH).

Xumnyeckuii 3(exT MpoHCXOAUT BO BpEMS INPOXOKACHHSA  DJIEK-
TPUYECKOTO TOKA Yepe3 pacTBOp — MEXAy JJIEKTPOJaMH HAUYMHAETCS
oOMeH  3JeKTpOHaMM  (3apsDKEHHBIMM  yacTHLamu). Takas — XuMuueckas
peakiMs Ha3bIBACTCA IJIEKTPOJIU30M. OIEKTPOIM3 HMCHONB3YEeTCsl B IIPO-
MBIIUIEHHOCTH  JJIsl HOJy4eHHMS HEKOTOpPBIX METauloB  (AJIOMHHHSA, 30-
J0Ta, cepebpa) M TralbBaHOCTErMM (CO3JaHMA  METAJUIMYECKOIO  OCajKa
Ha JIpyroM BelIeCcTBE, HalpUMep CepeOpeHus MU II030JI0THI).

Ecin  mpoxoxaeHue TOKa CHOCOOHO — BBI3BIBATh  XMMHUYECKYIO —peak-
LU0, TO BO3MOXEH M OOpaTHBI Mpolecc — XHUMHYECKas peakius Mo-
JKET TeHepUpoBaTh JJeKTpUdeckuil Tok. IIpumepoM HCHONB30BaHUS  3TO-
ro oShdexkTa MOTYT CIyXHTb JaBHBIM-JABHO  CTaBIINE HPHBBIYHBIMU
aKKyMYJIATOpHBIE 6aTaper IS aBTOMOOUICH.

Marnautabiii 3¢g¢eKT: B MeAHOH IEpEMBIUKE, Yepe3 KOTOpPYIo MpOIy-
CKAIOT TOK, BO3HUKAET MarHUTHOE 10J1e, Oaroaapst JeHCTBUIO KOTOPO-

@ [ =

6 [

o

Puc. 1.3. BO3MOXKHOCTH 3JIEKTPUIECKOTO TOKa:
1 — namnouka; 2 — 31eKTpoAbl; 3 — MeIHas IepeMbIuKa; 4 — KoMIac;

5 — eMKOCTb C PaCTBOPOM COJISIHOM KHCIIOThI; 6 — reHepaTop; 7 — BBIKJIFOYATElh



PU3SNYECKME BEAUYUHDI 1

ro OTKIOHSETCS CTpeika Kommaca. OToT, 3(dexT mnpuMeHsercs Oo4yeHb
MIMPOKO: OH  TI03BOJMMJI  pa3paboTaTh  JNIEKTPOABHrarelb, TpaHchopMma-
TOp, 3BOHOK, OJJEGKTPHYCCKHMH 3aMOK M OONBIIOE KOJIMYECTBO PA3IHUYHBIX
aBTOMATOB.

MarautHelli 3(dexT uMmeeT u oOpaTHOe JCHCTBHE: B pe3yIbTaTe Me-
XaHHYECKOTO  BpAIICHUA  POTOpAa  OJJICKTPOABHTATENsI  IOSBIACTCA  TOK.
Oror 3¢hdekr caeman BO3MOXHBIM  CYyLIECTBOBAHHME TI'€HEPATOpoB  (Ha-
IpUMep, TIeHepaTop MEPEeMEHHOro TOKa Ui aBTOMOOWICH WM BeTpore-
HEpaTop); SJICKTPHYECTBO, IMOIy4aeMoe IIOTPEOUTENSIMH, TaKxKe  BBIpa-
060TaHO reHepaTopamu.

W Hamocnmenok: eciad  Mbl  [IOMEHSieM MeECTaMM IIPOBOJA T'eHeparopa,
TO MOXXHO YyBHIETb, 4YTO B pAacTBOpPe OCaJOK OyIeT OTKIaJbIBaThCA Ha
IPYroM OSJICKTPOZAE, a CTIpelKa KOMIIaca IIOBEPHETCS B IPOTHBOIOJIOXK-
HOM HampaBieHHMH. Tonbko Iammouka OyIeT pearupoBaTh TaK XKe, Kak
U paHplle. BEIBOm OYeBHICH: H3MEHEHHE HANpPAaBICHHUS [BIDKCHHS TOKA
BIIMSICT HA HEKOTOPBIE €T0 3P (EKTHI.

®U3NYECKUE BEAUYUHDI

Tenepb Hy)XHO BCIIOMHMTb HECKOJNBKO (DM3MUECKUX BEIMYUH, KOTOpbIE

XapaKTepu3yIoT dIeKTpuyeckuit Tok. CylecTByeT ABa BUia TOKa:

. TMOCTOSIHHBIA TOK, IIOJy4aeMblil XMMHYECKMM crocobom (OaTapeii-
KA U aKKyMyJSTOpbl), Kak B pPacCMOTPEHHOM MpHMepe, WIH Te-
HEepUpPyeMBbIii OJTyTIPOBOTHUKOBBIMU (hOTORIEKTPHIECKUMH npe-
o0pa3zoBaTelsiMH,  KOTOpblE B IIPOCTOPEYHH  OOBIYHO  HMEHYIOTCS
CONIHEUHbIMH OaTapessMH. OJTOT TOK IIOIAPU30BaH M TEYeT B OIpe-
JIeJIEHHOM HAIPABJIEHUH, KaK ObLIO OIHCAHO BBILIE;

. nepeMeHHbIi  TOK, BbIpabaTbiBaeMblii  Onarojapss =~ MarHUTHOMY
pdexry  (MEKTPOMArHUTHOW  MHIYKIMH); TaKOH  TOK  HCIONB3Y-
ercs B ObiTy. IlepeMeHHBI TOK HE UMEET TIIOJIOCOB B TOM BHIE,
B KOTOPOM OHU OHPENENSIOTCA IUIsl  IOCTOSIHHOTO; CMEHa  IOJIo-
COB MPOUCXOMUT UMKIMYECKM M MOCTOSHHO. OTO sBIeHHE (cMe-
Ha TOJIIPHOCTEH) MPOUCXOJUT C  OmpelereHHOW uwacTorod. M3me-
psercs ona B repuax (I'm). B  OBITOBBIX ceTsX Ha TEPPUTOPUH
obiBuiero CCCP  mcnonme3yercst mnepeMeHHbI Tok 4yacroroit 50 I'm;
3TO 3HAYUT, YTO CMEHA HANpaBIeHHSA NOPOMCXOAUT 50 pa3 B CEKyHIY.
JlBa mpoBoAa, KOTOpble MAYT OT BBOAA JIMHHM B JOM, HA3BIBAIOTCA
(ha3HBIM U HYJIEBBIM IIPOBOAAMMU.
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PasHocTe mnoreHuuanoB (B ¢opmynax ob6ozHadaercss U). Ilockonbky
reHepaTop JEHCTBYET Ha 9JIEKTPOHbI IOJOOHO BOASHOMY Hacocy, Cylle-
CTBYEeT Ppa3HOCTb Ha €ro KiIeMMaX, KOTOPYI0 Ha3blBAlOT pPa3HOCTBIO I10-
TEHIMAJIOB WM HampshKeHWEM; u3Mepsercss oHa B BoabTax (B). I3me-
psieMasi BOJBTMETPOM pa3HOCTh MOTCHIMAJIOB Ha BXOZHOM U  BBIXOJHOM
COSIIMHEHUH  3JeKTporpubopa  (KOTOpble  MOXHO  paccMaTpuBaTh  Kak
KJIEMMBI T€HepaTopa) A0JbKHA cocTaBisTh 210—240 B.

Cuna Toka (B ¢opmynax obo3nauaercs 1). Korma k remeparopy mop-
KJIIOYAIOT JaMmmoyky (cM. puc. 1.2), momydaercs mpocTeimias 3JIeKTpH-
yeckas Lenb. IIOTOK 3JIeKTPOHOB TedeT uepe3 IpoBOJa M HUTh HaKalu-
BaHMA Jamriouku. Crita Toka u3Mepsiercst B ammepax (A).

ConporuBnenne (R) —  Qusnuyeckas BeIMYMHA, XapaKTepH3YIO-
mas  CBOWCTBA  NPOBOJHMKA  TPEISTCTBOBATH  HPOXOXKICHUIO  OJIEK-
TPUYECKOrO0 TOKa. OTa BenuumHa wu3Mmepsiercss B omax (Om). Compo-
TUBIICHHE MO3BOJISIET INMEKTPUUECKON 9HEPruu peoOpa3oBbIBATHCS
B TEIUIOBYIO. OTO SBICHHE HCIONB3YeTCs, HampuMmep, B JIaMIax Ha-
KanuBaHus. [Ipy  [OCTOSHHOM  HANpsDKEHMM  CHJa TOKAa  MPOMOPIMO-
HaJIbHA CONpPOTHUBIICHHIO. I3BECTHBIM eIme CO IIKOJBHBIX BPEMEH 3aKOH
OMa  ycTaHaBIMBaeT  CBSI3b  MEXJy  HalpsDKEHHEM,  CONPOTHBIICHHEM
U TOKOM B Y4YacTKe OJIEKTPUUECKOH wLend u (opMynupyercss Tak: Be-
JUYMHA TOKa [/, TIPOTEKAIOUIEr0 4Yepe3 ydYacTOK [EeNH C HW3BECTHBIM
CONIPOTUBIIEHMEM R, 3aBHCHUT OT pa3HOCTH TOTeHIHantoB U  Mexmy
KOHIAaMH 3TOrO y4yacTKa ¥ YHCICHHO paBHAa OTHOUIGHHIO  pa3HOCTH
[IOTCHIMAJIOB ~ MEXJy KOHI[AMH ydYacTKa K BEJIMYMHE COIPOTHUBICHUS

9TOr0 y4yacTKa:

I=U/R.

B 3aMKHYTOH »SIEKTpHYECKOH IerM JJIeKTpPoABMWKYymasi cuiaa (E) pas-
Ha CyMME HalpsDKeHHH Ha OTAENBHBIX YYacTKax IIeMH; CIIeIOBaTEIbHO,

o011ee copoTHBIIEHHUE ITOH Lenu OyAeT paBHO
R=E/I

OOmee CONpOTUBIEHHE  CKJIAABIBAETCS U3  BHYTPEHHEro  COIPOTHUB-
JEeHHS HCTOYHMKA OJICKTPOSHEPTMM U CONPOTHBICHUS BHEIIHEH Iemu.
OOBIYHO BHYTPEHHEE CONpPOTUBIEHHE (I,,) HMMEET OTHOCHUTENBHO MAlylo
BEJIMUMHY, a CONpOTHUBIEHHE Bceill BHemHed wenu (r,,) OTHOCUTEIBHO

6OIBIIIOE.



PU3SNYECKME BEAUYUHDI

Takum 06pa30M, COINIaCHO  3aKOHY Oma B 33MKHyTOI>’I OenM  TOK

paBeH:

L= E/(ryy + 1),

H, CICO0BATCIIbLHO,

E=r xI +r,xI.
HOCKOJ’[BKy HaIpsHKCHUE Ha 3a)KUMaX UCTOYHUKA PaBHO
U=r,,x1,
TO
U=E-r,,x1

JlpyrumMu  cnoBaMM, HAmpsbKEHHE HA BBIXOJHBIX 3@KMMaX MCTOYHHKA
JNIEKTPOSHEPIMU INpPH INPOTEKAHMM B  3aMKHYTOH LENM TOKa MEHblIe
JMEKTPOJBIKYIIEH  CHJIBI  MCTOYHMKA  BJIEKTPOPHEPTMM  HAa  BEIIMYHMHY
BHYTPEHHEr0 IaJeHMsl HampsbkeHuss B ucrounuke. IlpousBenem Tenepb
HEKOTOpble IPAKTHYECKH Ba)KHbIE pPacyeThl C HCIHOJIb30BAHHEM BBEECH-
HBIX BEJIMYUH U 3aKoHa OMa.

OueBHAHO, YTO C POCTOM CONpPOTHUBIEHHS HPH IOCTOSHHOM Hamps-
JKEHHHM CHJIa TOKAa YMEHBINAeTCs; €CIM B 3THUX YCIOBHAX YMEHBUIUTH CO-
MPOTUBJIEHHE, TO CHJIA TOKA BO3PACTET.

Korza B 1menb CTaBAT CONPOTUBICHHE, TO IMOJYYalOT pa3JIMYHbIE pe-
3yIbTaThl B 3aBUCHMOCTM OT TOrO, Kak JellaeTcs COeJUHEHHe — Iocle-
JIOBaTeNIbHO WM mapauienbHo.  CONpOTHUBIIEHUS  IIpU  TOCJIEROBaTENb-
HOM coeauHeHuu (puc. 1.4, a) [AONMONHAIOT ApPYr JApyra. OKBHUBAJIEHTHOE
UM COIPOTHUBJIECHUE OY/IeT paBHO CyMMe BCEX COIPOTHBICHUM:

Roémee = Rl + R2'

Yem Oomplie B ILENM Mapayie]bHO  COEIUHEHHBIX  CONPOTUBIICHUH,
TeM MEHbIIE CUJIA TOKA.

ComporuBieHHe @pU HapaieNnbHOM coeauHeHuu (puc. 1.4, 6) mog-

CYHTHIBAIOT 110 hopmyure:

1R oe=1/R, + 1/R,.

obee

R1 R2
— — e

Puc. 1.4. Coenunenue:
a — TIOCINIeI0OBATENIbHOE; 6 — MapauieIbHOe
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JpyrumMu cnoBamu, OOIIEe CONPOTHBICHHE OKAa3bIBACTCS HIKE CaMo-
O MQJOTO W3 CONPOTHBICHWH. B 3TOM ciyyae, yem Oonblie CTaBiT B ILENb
CONIPOTHBIICHUH, TeM OoJbllle BO3pacTaeT Cwia TOKa. 10 e caMoe MpOHuC-
XOJINT, KOT/1a TIOIKITF0Yar0T HECKOJIBKO IIPHOOPOB K OJTHOMY BBOZY.

MomHocTh o6o3Hauaercss P u m3mepsiercs B Bartax (Br); sra Bemm-
YMHA OMNpEJAeNsieT KOJMYECTBO OJHEPruM, NOTpediseMoil mnpubopoM, moj-
KIIOYCHHBIM K MCTOYHHKY TOKa (B OBITOBBIX YCIOBHSIX — po3serke). Jlus
OIIEHKM DJHEPreTHYECKNX BO3MOXXHOCTEH BBINONHEHHS pPabOTBl B 3JIEK-

TPUYECKOH LeIH HCTIoNb3yeTcs GopMyna

U?
P= UxI = I2XR= —,
R
raec P — MOIIHOCTb, BbBIACIACMAs IIpU IIPOXOXKACHUU DJICKTPUUCCKOTO

Toka / dYepe3 CONPOTUBICHHE R, MEXIy KOHIAMH KOTOPOIO CYIIECTBYET
pasHoCTb noTeHnuanoB U.

Ha mnpaktuke B 3aBUCHMOCTH OT YCIIOBHH pacueToB M MMEIOIIUXCS JaH-
HBIX MOXET HCIIOIb30BaThCsl Jitobass 4acTb 3Toi (opmynsl. Hanpumep: Ha-
npspkenue B cetn 17=220 B. Mmeerca nammouka ¢ cuioit Toka /=0,435 A.
MormHoCTs B 3TOM citydae coctaButT: P =U<[=220+0,435=95,7 Br. Taxum
00pa3oM, €clIH HM3BECTHa MONIHOCTh IpHOopa (MHGOpMamus o Hed, a Tak-
KE O HANpSHKEHUM Ul TOAKIIOYEHMs JOJDKHAa ObITh Ha 3aBOACKOM 3TH-

KCTKG), TO HECJIOKHO OIIPEACIINTD HOTpe6JI$ICMyIO UM CHJIYy TOKa:

1=P/U.

Ilpu pacuerax ynoOHee IMOIB30BATHCS CAMHMIAMH HM3MEPEHHUS CO CTaH-
JNAPTHBIMU  TIPUCTABKaMH, 4YTO MO3BOJSET HW30€KaTh IOCTOSHHBIX BBIYKC-
JeHni mopsiika 3HadeHus (Hampumep, | kBr= 1000 Bt, 1 MBt= 1000000 BrT).
JIIsi HepeMEHHOro TOKa MOIIHOCTb MOXKET TakKe M3MEpAThCS B BOJIBT-
amnepax (BA) nmmu6o B xmnmoBonbr-ammepax (kKBA). 1 kBA pasen 1 xBr, ecin
MOJCOCAUHCHHBI IPHOOp IpeicTaBIseT CcOOOH YHCTO AaKTHBHOE COIpO-
THUBJICHHE.

Pacxox 2JIeKTPO3HEPIMM  BBIYMCISIETCS IIyT€M  YMHOXKEHHUs MOILHO-
cTi 1npubopa Ha JIMTENBHOCTh €ro HCIOJIb30BAHMS; U3MEPSEeTCsl 3Ta Be-
JUYMHAa B KWJoBarT-dyacax (kBreu). OOprgnas namma momHocthio 100 Bt
B TeueHHe Tpex 4dacoB pacxoxyer 0,1 ¢ 3 = 0,3 xkBreu. lImMenHo 3Ty Benuum-
HY MOYXHO YBHJIETh Ha Iiu(epbiiare sIeKTpoCHeTYHKA.

B 2JeKTpOTEXHHKE HCIONB3yeTCsl €Ile HECKOJIBKO pPa3IMYHBIX BEJIUYHH,
HO B OBITOBBIX YCIIOBHSIX JUIs pabOThI JOCTATOYHO U MEPEUHCIICHHBIX.
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NMEPEMEHHbIU TOK

Jlonroe  BpeMst B JJIEKTPOTEXHMKE HPUMEHSUICS  MCKJIIOUUTENBHO  I10-
cTostHHbIA ~ Tok. Ho morom Bo3HMKIA  HEOOXOAMMOCTH B  Iepeiaue
JNEKTPOSHEPTUM Ha JalbHHE pAcCTOSHUL. B  OBITYy OOBIYHO  HCIIONB-
3yeTcs IEPEMEHHBIH TOK, I03TOMY Mbl paccKaXeM HOApoOHEE O HeM
1 ero (pU3MYECKUX XapaKTepUCTUKAX.

Ilpn nepemaue SJEKTPOIHEPIMU MO MPOBOJAM B HUX BO3HUKAIOT IIO-
TepH, MPONOPLUHUOHANBHBIE KBaipaTy Toka. JIs yMEHBIICHHsA IOTEPh He-
00X0IUMO YMEHBIIMTH TOK. Ho Torma s mepemaus TOH e MOIIHOCTH
HeoOXxoauMo ©Oosee BbICOKOe Hampspkenue. I[losromy mnepemada  35eKTpo-
SHEPrHH Ha OOJBIIME PACCTOSHHS MOXKET ObITh BBHIIOJTHEHa TOIBKO IIPH
BBICOKOM HaIIPsDKCHUH.

IIpeoOpazoBanue ¢ MajlbIMH HOTEPSAMHM OOJIBIIMX TOKOB HH3KOrO Ha-
NpPSOKEHUsT B Mallble TOKM BBICOKOTO HANpPSDKEHHsS WIM HAo0OpOT MOXET
MPOU3BOAUTLCS  JIMIIL  MOCPEJACTBOM  DJIEKTPOMArHUTHOTO — anmapara  Iie-
PEMEHHOr0 ToKa — TpaHc(hopMmaropa.

Tok, W3MEHAIOMUICS B TEUCHHE OIPENEICHHOTO BPEeMEHH IO BEJU-
YUHe W HANpPaBICHHIO, HAa3bIBAa€TCS IEPEMEHHBIM TOKOM. IlepeMeHHbIH
TOK, M3MEHAIONIMIICS 10 CHHYCOUJATbHOMY 3aKOHY, IIPEICTaBIAECT CO-
60i1 ogHO(a3HBII CHHYCOMANBHBIH TOK (pHC. 1.5).

i = 1,* sin(ot+ @),
rie /,, — aMIUTUTYJIHOE 3HaueHHe TOKa.

IIpomexyTok BpeMeHH, B TEUYEHHE KOTOPOIO OCYILECTBISIETCS  OJHO
MOJIHOE KoJieOaHue, Ha3bIBaeTcs rnepuoiom T.

UYucno mnepuosoB B CEKyHAy Ha3bIBaeTCsl YAacTOTOH; OHa oOIpenernser-
cs o popmyure:

F=1/T

YacroTa usmepsiercs B repuax (I'm).
Benuuuna

o=2n0=2n/T

Ha3bIBACTCSl YIJIOBOM YaCTOTOW -M HM3MEpSETCST B pal/ceK; Yroa ¢ Hasbl-
BaeTCsl HAYaJIbHOU (ha3oil.

Ha mnpaktuke HauOombliee pacIpOCTPaHEHHE TMONYyYHI TOK, KOTOPBIM
H3MeHseTcs ¢ yacToToit 50 mepnooB B cekyHay, T. €. 50 I'm.
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=0

ot

Puc. 1.5. CxeMa epeMeHHOro 0HO(a3HOro ToKa

AeuncTBytoLLee 3HaYeHue
nepemMeHHOro Toka U HanpsXXeHUs

OueHp IIMPOKO IpPUMCHSETCS MOHATHE «JICHCTBYIOIEEe 3HAYCHUE IIepe-
MEHHOTO TOKa» (€ro Ha3bIBaloOT Takke 3Q(HEKTUBHBIM).

JleficTByloliee 3HAYCHHE IEPEMEHHOTO TOKA OINPEACNSeTCS IIyTeM CO-
[OCTABJICHUsI €r0 TEIUIOBOTO JEHCTBUS C JICWCTBHEM IOCTOSHHOTO TOKa,
MPOTEKAIONIETO 3a TO YK€ BPEMsI 10 TOMY K€ COIPOTHBIICHHIO.

Temo Q, BbIgensfolmieecs B INPOBOAHHMKE 3a BpeMs, paBHOE IIEPHOIY
HEepPEeMEHHOT0 TOKa, IPH HPOTEKAHWH IOCTOSHHOIO ToKa [, .. OIpeneis-
ercs 1o gopmyIe:

Q=12 e X 7 X L.

IepeMeHHBI TOK HW3MEHSAETCS BO BpeMeHH 1o BenwuymHe. Ho ecnu
B3ATh OYCHb Malblii MPOMEKYTOK BPEMEHH df, TOK MOXHO CYHTATh II0-
crosiaubIM. Torma

AQ =ixrxt,
roe i — MrHOBEHHOE 3HA4YeHHE IIEPEeMEHHOro Toka. JIpyrumu clioBamw,
94TOObI  ONPENEIMTh TEIUIOBOE ACiCTBHE MEPEeMEHHOTO0 TOKa 3a MEepHO,

HEoOX0MMMO CpefHee 3a IIepuoj| 3HAaueHHWe i’ YMHOXHTh Ha CONpPOTUB-



MEPEMEHHbIM TOK .

JeHne r W BennmumHy nepuona T. CpenHee 3HadeHWe i2 3a TIEPHOJ MOXKHO
nokasatb rpaduueckn (puc. 1.6). Jlig 5TOoro HeEoOXOAMMO Ha OTpe3Ke,
paBHOM JumMHEe nepuona [, IOCTPOMTh IPSMOYTONBHUK ILIOIIAJBIO, DaB-
HOM Iulomanu KpuBod [2 3a mepuox. Brlcota 3TOro mpsAMOYroibHHKA

B MacmTabe Oyner paBHa i? Ilocne 3TOro MOMKHO OINpPEAENUTh TEIIO,

cpen’
BbIACIIMBIICECST 3a IE€pUOA B CONPOTHUBJICHHMHM T IIpU TIPOTCKAaHUM TIIEpe-
MCHHOI'O TOKa:
PxrxT = i? ., Xrxt.
HpI/IpaBHHeM TCIUIO, BBIACIAIOMICECS 3a TO K€ BpeMsa IpU NCPEMCH-
HOM U ITOCTOAHHOM TOKC:
12=i2.

JleticTByIoIIee 3HaUCHHE TIEPEMEHHOT0 TOKa OyIeT paBHO:

=i,

OTCIOL[a CJIEaAyeT, 4YTO ueﬁCTBonmee 3HAQUYCHUC MCEPEMCHHOI0O TOKa 4YHC-
JICHHO paBHO 3HAQYCHHUIO TaKOro IOCTOAHHOI'O TOKa, KOTOpLIﬁ 3a Bpewms,
paBHOC TIICpUOAYy TIICPEMCHHOI'0 TOKa, BBIJACIACT TAKOE€ IXKE KOJIHUYECTBO

TCIIIOTHI, YTO U HepCMCHHLIﬁ TOK.

F

Puc. 1.6. T'padmdeckuii ciocod onpeneneHus TEII0BOro JeHCTBHS TOKa
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I[Ipn cunycompmampHOM TOKe (¢p=0) MOXHO BBIpa3sUTh JCHCTBYIOILIEE
3HAYEHUE Yepe3 aMILTHTYTHOE.
JeiicTByromee 3Ha4YeHUE HaIPsDKESHUS omnpezensercs O00HBIM

obpazom:

U=U, A2

TaknM 06pasoM, jeficTByiomue 3HadeHHs B V2 pasa MEHbIIE aMILIH-

TYIAHBIX.

MNocaepoBaTtenbHOE M napannenbHoe
coepuHeHue aKTMBHOIo ConpoTuBAEeHUA,
UHAYKTUBHOCTU U EMKOCTHU

Tok B JaS2n07 Tipu IIOCICA0BATCIIEHOM COCOUHCHUHA COHpOTI/IBJ'[eHI/Iﬁ

(puc. 1.7) ompenensercs Ha OCHOBaHUHM 3akoHa OMa:

1=U/z,
rne [ — gelicTByromee 3HadeHHE TokKa, A; U — feifcTByromee 3Haue-
HHE HampspkeHus, B; z — TIONHOE CONpPOTHBICHHE ILIENH IEPEMEHHO-

My TOKy, OM.

AKTUBHOE CONPOTHBICHHE I, IIEPEMEHHOMY TOKY OOJIbIIE OMHYECKO-
ro comporuBiaeHns. OHO 3aBHCHT OT 4YacTOTHI IIEPEMEHHOTO TOKa, TI€o-
METPHYECKHX pPa3MEpOB IIPOBOJHMKA, €ro IMPOBOAUMOCTH ¥  MAarHUTHBIX
CBOWCTB.

B of0mem cinydae TOK IeNnu CIABHHYT [0 OTHOIICHHIO K HANpPsDKCHUIO
Ha 3aKMMax Ha yTroJ .

HanpspkeHnst Ha HHAYKTUBHOCTH ¥ €MKOCTH PaBHBI COOTBETCTBEHHO:

U,=IxX,,
U,— Ix X,

Ipn napamnensHoM coeauHenuu (puc. 1.8) Tok B obmel wactu uenu

omnpezensiercs no Gpopmyie:
I=UxY, = UxY,

rae ¥ — KOMILIEKCHast TIPOBOANMOCTD.
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U nep

Puc. 1.7. Cxema 10OCI€I0BATEILHOTO COSJMHEH S COIPOTUBIICHHUI

£

L

Puc. 1.8. Cxema napanenbHOro COeMHEHHs LieTu

MoLuHOCTb NnepemMeHHOro Toka

MoHoCTh paBHa IIPOU3BCIACHHUIO HAIPSHKCHUS Ha 3aXuMax HOenu U TOo-

Ka, IIPOTEKAIOLIETO B 9TOH LENH:
P=UxI.

HOCKOJ’[LKY HampsDKCHUE U TOK H3MEHSIOTCA, TO II0 OTHOLICHHUIO K IIS-
PEMEHHOMY TOKY MOXHO TI'OBOPpUTH O MOIIHOCTH B JaHHBIN MOMCHT, T. €.
0 MFHOBEHHOM MOIIIHOCTH.

MrHoBeHHass MOITHOCTb paBHa HYJIO B T€ MOMEHTBI, KOrla paBHbBI HY-
mo U wumm ¢, MrHoBeHHass MOIIHOCTH IIOJIOKHUTEJIbHA, KOT'la HallpaBjie-
HHUC HaIpsOKCHUSA W TOKAa Ha HArpy3ke OJAWHAKOBBI, W OTpHLATCJIbHA, KOI-

na U ¥ i pa3HBIX 3HAKOB.
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I/ISMCpI/ITL MI'HOBEHHYIO MOINHOCTH OTHOCHUTECIIBHO CJIOXHO. TTosTo-
My JUId OLEHKH OHEPreTU4YCeCKUux COOTHOIIICHUW B IIEMH TIEPpEMEHHOI'0  TO-
Ka BO3bMEM CpeAHEC 3HA4YCHHC MTHOBEHHOM MOIIIHOCTH 3a IICPHOA. 3Ty
BCJIMYUHY HA3bIBAIOT AKTUBHOM MOITHOCTBIO.

PaCCMOTpI/IM OHEPreTU4YCCKUEC MpoLECChl B LCTIAX IIEPEMCHHOI'O TOKA.

B 1uenu TNIEPpEMCHHOI'0 TOKa TOJIbKO C AaKTHBHBIM COIPOTHUBJICHUEM TOK
1 HalIpsHDKEHUE COBIIaaroT 110 (1)3.36, CJICI0BATEC/IBHO,

i=1_ xsin(wf).
u=U, x sin(w?).

MrHoBeHHasi MOILIHOCTh 6yZ[CT paBHa:
p=uxi=U,xI,x sin> ot

Cpez[Hsm MOIIHOCTh B L€NHU MNEPEMEHHOI'0 TOKa, coz[ep)lcameﬁ TOJIb-
KO aKTUBHOE€ COIIPOTUBJICHUE, 6yI[CT paBHa:

P=UxI.

Ha puc. 1.9 npuBeieHsl KpuBblE HAIpPSOKEHUs, TOKAa M MOLIHOCTH JUIsl
takoil nemu. M3 rpaduka BHIHO, YTO MrHOBEHHAs MOIIHOCTb BCEria II0-
JIOXKUTENIbHA. DTO 3HAUMT, YTO HE3aBUCHMO OT HAIpaBIEHHUS TOKa B Ie-
I DJHEprus IepelaeTrcsi BCerga B OJHOM HANpaBI€HUHM — OT HCTOYHH-
Ka K IOTpeOuTeNto, IJe 3JIEeKTpUYecKas SHeprus InpeoOpasyercs B JApyrue
(hopMBbI SHEPrUH (TEII0, MEXaHUYECKYIO paboTy).

KpuBble MTHOBEHHBIX 3HAUCHHH HANpPsDKGHHSA, TOKA M MOIIHOCTH
LUemd C WHIYKTHMBHOCTBIO mpuBeneHsl Ha puc. 1.10. U3 rpaduka Buz-
HO, 4YTO MIHOBEHHas  MOINHOCTb HM3MEHAETCS 10  CHHYCOMIAIbHOMY
3aKOHY C JIBOHHON 4aCTOTOM 110 CPABHEHHIO C IIEPEMEHHBIM TOKOM.

(P

' /\i/\P

U R 4 /u ;
A T2

T

Puc. 1.9. XapaKTepI/ICTHKH e C aKTUBHBIM COIIPOTUBJIEHUEM
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Iloka TOK BO3pacTaeT, MIHOBEHHas MOINHOCTh IIOJIOKHTENbHA, T. €.
SHEprust IepeJaeTcs OT HCTOYHMKAa K HMHAYKTHBHOCTH. B 3T0 Bpewms
MIPOMCXOMUT HAKAIUIMBAaHWE OHHEPrMM B  MAarHUTHOM IIOJIE  WHIYKTHB-
Hoct. K KoOHIy mepBoil derBepTH mepuojga 3Ta SHEPTUS JOCTUTACT
CBOETO MaKCUMyMa.

Bo Bropoit uwerBepTH mepuona, Korja TOK YyOBIBacT, MIHOBEHHas MOII-
HOCTh OTpHLATEIbHA, T. €. BCS OSHEPIus, 3alaceHHas MAarHUTHBIM I10JIEM
WHIYKTUBHOCTH, BO3BPAIAETCs Ha3al K HCTOYHUKY.

CpenHee 3HauYeHHE MOIIHOCTH 3a mepuonx Oyaer paBHo Hymo. Cueno-
BaTEeIbHO, W AaKTHBHAs MOINHOCTh B TAaKOH NE€NM paBHAa Hym0. TOK B Ie-
oM He coBepiiaeT paboThl, a OOYyCIIOBIMBACTCS JHMIIb KOJICOAHHSAMH OJHEp-
TMA  MEXIY HWCTOYHHMKOM ¥ MAarHUTHBIM TIOJIEM HWHIYKTUBHOCTH. OTOT
TOK Ha3piBaeTcs peakTuBHBIM. OH  Oecroyie3HO  3arpy’kaeT HCTOYHUKH
SHEPI'HH U MPOBOJIA JIHHUH Iepenad.

B memm c¢ eMKOCTBIO TOK OIEpeXaeT HaNpsHKEHWE Ha YEeTBEpTh IIe-
puoxa.

MrHoBeHHas! MOIITHOCTH OYJIET paBHA:

p=uxi=U,xI,xcosot=UxIx sin’ ot.

B memu ¢ eMKOCThIO, Tak Xe Kak M B LENU C HHIYKTHBHOCTBIO, MTHO-
BEHHas MOIIHOCTh W3MEHSCTCS C JBOMHOM YacTOTOW MO  OTHOIICHHIO
k TOKy (puc. 1.11).

B oToif memu MOIIHOCTH MOJNOXKHUTEIbHA, T. €. BHEPrus MepenaeTcs OT
HCTOYHMKA K EMKOCTH, IIOKa BO3pacraeT HampsbkeHue. B 310 Bpemsi mpo-
HCXOMUT HAKAIUIMBAHHE OHEPIHH B JJIEKTPUYECKOM TI0J€ MEXAY OOKIaj-
KaMH KOHJeHcaTopa. Bo BTOpoil dYeTBepTH Iepuoja, KOrjga HampsDKEHHE

TIOHMKACTCsl, MOIIIHOCTh OTPULATEIIbHA, TaK KaK EMKOCTb pa3psiyKaeTCs

{PU
R
_— 1
! *\ i +\ + vi
L L ot
T\ / U\-
- T -

Puc. 1.10. XapakTepUCTHKH LEMH C UHAYKTUBHOCTHIO
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[ 22 |- —

Ha MWCTOYHHUK 3JEKTPOSHEPIHH. 3a 3TO BpeMs BCS JHEPrHs, 3allaceHHas
B DJEKTPHYECKOM TIOJIE MEXAy OOKIagKkaMu KOHJICHCaTopa, BO3Bpalia-
eTcs K ICTOYHUKY.

CpenHee 3HaueHHWE MOIIHOCTH 32 MEpHOJ paBHO Hymo. B uenu Oyzner
NIPOTEKaTh  PEAKTUBHBIA EMKOCTHOW TOK, OOYCJOBJIEHHBIH  KojeOaHMs-
MU SHEPTUH MEXK/y HCTOYHHKOM U €MKOCTBIO.

BonbumHCTBO TIPOMBIIICHHBIX 3JEKTPUIECKUX Lerneiu COZICPIKUT
aKTHBHOE CONPOTHBICHWE W WHIYKTUBHOCTE. B 3TOM cilyyae TOK OT-
CTaeT OT HampsHKEHWs Ha HEKOTOpbl yron. Benwumna »storo yria 3a-
BUCHUT OT COOTHOIICHHWS aKTHBHOTO W  PEaKTHBHOTO  (WMHIYyKTHBHOIO)
comporuBieHnid nemu. Yem Oonplle HMHAYKTHBHOCTh LENH IIPH  OJHOM
M TOM JK€ aKTHBHOM CONpPOTHUBIECHHM, TE€M Ha OOJBIIMH Yroix TOK OT-
CTaeT OT HANPSDKCHUS.

CpeL[Hee 3HAYCHHUC 3a IICPpUO COCTaBJ’I}IIOHIeﬁ
UxIx cosQot + o)

paBHO Hymo. IlosToMy cpemHsAf (aKTHBHAsf) MOINHOCTh Ilemn  OyzneT

paBHa:

P=UxIx cos .

[ocnennsiss  ¢Qopmyna Ui  aKkTUBHOM  MOIIHOCTH  SBISIETCS  OOIIEH,
W OHAa CIpaBeAIMBa IPH HAIMYMU CcABHTa (a3 MexIy TOKOM M Hamps-
YKCHUEM, BBI3BAHHOTO JIFO00H IIPHYMHON.

DNeKTpudeckue MaIlMHbl ¥ anmaparsl  KOHCTPYHPYIOT il paOoThI
NpU  ONpPEACNICHHBIX 3HAYEHMSAX TOKa U HampshkeHus. Iloatomy HekoTo-
pble U3 HUX XapaKTepU3YIOTCsl HE aKTUBHON MOIIHOCTBIO, 3aBUCAIICH OT

’P,U,i
P _
—_ [
+\ U [t + ui
u C -
- i \_
L
T

Puc. 1.11. XapakTepUCTHKHU LIENH C EMKOCTBIO



NEPEMEHHBI TOK -
-

caura ¢a3 (p MexXIy HampsHKEHHEM M TOKOM, a MOJHOM MOLIHOCTBIO S,
KOTOpast ompeAesieTcs o Gopmysie

S=UxI,

rie U — pelicTByloniee 3HauYeHHE HamnpsbkeHus, B, [/ — gelicTByromee
3HAYCHHE TOKa, A.

Od4eBUAHO, 4YTO TIIOMHAS MOIIHOCTh paBHa HAWOOJIBIIEMYy 3HAYECHUIO
aKTUBHOM MOIIHOCTH, KOTOPYIO MOXKHO TIOJIy4HTh TIpH 3aJaHHBIX Ha-
MIpsDKEHUH U Toke (cos ¢=1).

PasmepHOCTP TONHOM ®W aKTUBHOM MomIHOCTeH oxuHakoBas. OHako
€IWHUIly W3MEPEHUS TIOJHOH MOIIHOCTH Ha3bIBalOT BosbT-ammep (BA),
4To0bl OBLIO $ICHO, YTO peYb HACT HMEHHO O TIIOJHOM, a He aKTHBHOI
MOUIHOCTH.

OTHOmIEHNE AaKTUBHOM MOIMHOCTH K TIOJHOH paBHO KOCHHYCY yIua
caBura (a3 MexIy HalpsDKeHHEM W TOKOM M HaspiBaeTcs Kod(uuumeH-

TOM MOIIHOCTH:

P

EZ COs Q.
Ilpy pacuerax ONEKTPHYCCKUX IeHell HAXOAWT HPHMEHEHHE  Tak
Ha3bIBaeMast peaKTHBHAs MOIIHOCTb, KOTOpast ompenensercs o
bopmye:

Q=Ux1Ixsing.

Ora MOIIHOCTh IIOJOXHUTEJIbHA IIPM  OTCTAIOLIEM TOKE U  OTpHLa-
TeIbHA MPH OHepexkaromeM Toke. TOK OTCTaeT OT HamnpsHKeHHs B Ile-
mIX C UMHIYKTUBHOCTBIO, a OINEpexaeT B IHemsIX ¢ eMKocThio. Ilo3To-
My  pCaKTHBHAs  MOIHOCTh, HOTpeONifeMas  HHIYKTHBHOCTBIO,  Oyzer
MOJIOXKUTEIBbHOH, a ToTpedisemMas eMKOCTblo —  oTpuuarenbHoi. Tor-
Ja oTAaBaeMas ~ MHAYKTUBHOCTBIO  pPEAaKTHBHAas  MOIIHOCTb  Oyner  OT-
pHLATENbHOM, a OTJaBaeMas €MKOCTbI0 —  IojoxkurenbHoH.  Crueno-
BaTeNbHO,  UHIYKTUBHOCTb  MOXKHO  paccMaTpuBaTh  Kak  HOTpeOMTENDb
pEaKTUBHOM MOIIHOCTH, a €MKOCTb — Kak ee reHeparop. Mcrounukn
Moryr 1m0  OTHaBaTh, JIHOO  IMOTPEONATH  PEAKTUBHYIO  MOIIHOCTb.
Tak,  MCTOYHMK,  IHUTAIOWMI  HMHAYKTHBHOCTb,  OTHA€T  PEAKTHBHYIO
MOILHOCTb, @ HICTOUHHMK, ITUTAIOMINI eMKOCTb, TOTPEOIISET €.

CBOHCTBO  €MKOCTH  BbIpa0aTblBaTh PEAKTUBHYIO DHEPTUI0  UCIOJb3Y-
ercss Ha mpakTuke. YTOOBI He 3arpyxaTb HCTOYHHKH U IPOBOJA JIMHUH
JNEKTPONICpENaull  PEaKTHBHOM  3Hepruedf, HEoOXomuUMOH mi1  HoTpebH-
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Telle ¢ MHIYKTHMBHOM Harpy3koid, Ha 3aXUMaX MOTpEOMTENs IOJKIIIO-
yaroTcs 6arapen KOHIEHCATOPOB.

Envanna n3MepeHns peakTHBHON MOITHOCTH Ha3bIBAETCS BOJIBT-
amIiep peakTUBHBIH (Bap).

AKTUBHas1, PEaKTHBHAs 1 IOJIHASI MOILHOCTD CBSI3aHbI CJIELYIOIUMU
COOTHOLIEHUSMHU:

S2 =P2+ Q2
S=V(P2+Q2),
Q/P=tg .

KoagppuuneHnr mowyHocru

Bennuuna, paBHas OTHOIUEHUIO AaKTUBHOM MOIMHOCTHM K IIOJNHOHM, Ha-
3pIBaeTCs  KO3GQUIUEHTOM MOIMHOCTH (cos ¢@). OTa BeNMYHHA IIOKa-
3bIBACT, KaKyl0 4YacTb BHIPaOATHIBAGMOH MONIHOCTH MOXHO  IepeiaTh
JNEKTPONIPHEMHUKY B BHJEC aKTHBHOM MOIMHOCTH. B ofmem ciydae oHa
Mmenpme 1. Yem Bbemue ko3dGHIMEHT MomHOCTH, TeM 3¢deKTuBHee
UCTIONB3YIOTCS MEKTPUIECKHE YCTAHOBKH.

Ha  BemuuuHy  koddduiueHta  MOIHOCTH  HauOousblliee  BIMSHUE
OKa3blBAIOT ~ ACHMHXPOHHbIE  JBUrarend u  TpaHcdopmaropbl.  Bennuuna
ko3 (HUIMEHTa MOMIHOCTH AaCHHXPOHHBIX JBUrATENeH 3aBHCHT OT CTe-
NeHH MX 3arpy3ku. Ilpu Hemorpyskax acHHXPOHHOIO JBHTaTels cos @
3HAYMTENIBHO  CHIDKaeTca. HemomHas  Harpyska —TpaHC(OpPMAaTopoB — Tak-
JKe CHIKAeT KO (ULUEHT MOIHOCTH.

Huskuit  xo3pduuMEeHT  MOMHOCTM  NPUBOAUT K  HEOOXOJMMOCTH
YBEJIMYEHUS! TMOJIHOM MOLIHOCTH TE€HEpaTopoB M  TPaHC(HOPMATOPOB s
BBIpAa0OTKM W TIIepefadd OJHOH U TOH K€ AaKTHBHOH MOIIHOCTH, IIO-
HIDKEHHIO  HaNpsHKEHUS B CETH, YBEJIMUYEHUIO CEYEHHMS IIPOBOJHUKOB
n OombmuM morepsAM  dHepruu. IlosToMy BO BCeX 3BEHBSX DHEProcH-
CTeMbl  TIPOBOAATCS ~ MEPONPUSATUS 10  TOBBINIEHHIO  Kodbduimenrta
MorHocTH. K HUM oTHOCATCA:

* IpaBUWIbHBIN BEIOOP ACHHXPOHHBIX IBUTATENIEH 10 MOIHOCTH H THILY;

. 3aMeHa  c1a003arpy’KeHHbIX ~ACHHXPOHHBIX JJIEKTPOJBUTaTeNed  JBHU-
rareassMH MeHbLIEH MOIHOCTH;

. NepeKIioyeHne  OOMOTKM  CTaTopa  HE3arpy’>KeHHBIX ~ ACHHXPOHHBIX

JBUTaTesiell ¢ TpeyroabHUKA Ha 3BE311Y;

* YCTaHOBKa OTpPaHUYHUTEJIEH XOIOCTOrO X0/a CTAHKOB;
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. 3aMeHa  HE3arpyXXeHHbIX  TPaHCHOPMATOPOB  TpaHChopMaTopaMu
MEHbILEH MOIIHOCTH;

* KaYeCTBEHHBIN PEMOHT 3JIEKTPOOOOPYIOBAHUSL;

. YCTaHOBKA  CICIHMATBHBIX  KOMIICHCHPYIOUIMX  YCTPOMCTB  (KOCHHYC-
HBIE KOH/ICHCATOPbl, CHHXPOHHBIC [BHTaTElId B PEKHME IepeBO30YXK-
JIeHHs1, (Pa30KOMIIEHCATOPEI).

OnHodasHbIM U TpexdasHbIn
nepemMeHHbIN TOK

PsanoBoit moTpeOWTENh C  JNEKTPUYECTBOM CTAJIKUBAETCS, €KEIHEBHO 3a-
JKMBas CBET M BKIIOYas TOT WIM WHOM mnpubop B po3erky. Briximodare-
I¥ Jpyr OT JApyra OTJIHYAITCs Majlo, a BOT C pO3ETKaMH BCE TIoOpaszo
cioxuee. [TonpoOyem pazobparbesi, Kak yCTpOeHa PO3eTKa.

Hauynem c¢ ToOM, KoTOpass ObLla H3rOTOBJIEGHa M YCTaHOBJICHA JIET OJTaKk
10—15 =nasag. OHa mnOAKIIOYEHA BCEro K JAByM mpoBogaMm. M3omsmus
OIHOTO W3 TIPOBOJOB O0S3aTeNbHO JODKHA HMETh TOJIyOOBaTyl0 WIN
CHUHIOIO OKpacKy. VIMeHHO Tak ompezensercss paboduii HyineBoW Ipo-
BONHMK. TOK IO HeMy WHJIET HE OT HCTOYHMKA, a OT HOTpeduTens. IToT
NpoBOJ BIOJNHE OC300MIHBIH, M €CIM CXBaTUTBCS 3a HEro, HE MpHUKaca-
sICh KO BTOPOMY, TO HUYETO CTPAIIHOTO U Y>KaCHOTO HE CITyYHTCSI.

A BOT BTOpOH IIPOBOJ, OKpacka KOTOPOrO MOXET ObITh JIIOOOH, 3a Hc-
KIIOYEHHEM CHHEH, Troiy0oi, IKenTo-3eleHOW B IOJOCKY M 4YepHO#, 00-
Jiee OTIaCHBIN ¥ KoBapHBINA. Ha3piBaeTcst oH (ha3HbI IPOBOIHUK.

JIOTpOHYBIIMCE O 3TOTO MPOBOAA, MOXHO HONYYUTh XOPOIICHBKHI
paspsa. M 3To He NIyTKW, IIOCKOJIIBKY HAIpsOKEHHE OBITOBOW CETH Tepe-
MeHHOro Toka 220 B, a mo0oii TOK, HampsbkeHHe KoToporo cBeime 50 B,
yOuBaeT uellOBEKa 3a HECKOJNBKO CeKyHI. Hamwume HanpsbkeHHs Ha Qas-
HBIX TIPOBOJHMKAaX MOXKHO OIPEACINTh  CICHHANBHBIMH  HWHANKATOPaMH.
Ha puc. 1.12 mokasaH oauH W3 Takux HHAMKATOpoB. OH BBHIIOJHEH B BU-
e OOBIKHOBEHHOH OTBEPTKM C IUIOCKMM [UIMIEM (BCTPEYArOTCS WHIU-
KaTOpPHbIE OTBEPTKM C KpPECTOOOpa3HBIM HUIHMIEM). PykosdTka, BHYTpH
KOTOpPOH BCTpPOEGHA  JIAMIOYKA-AHMOJ, H3TOTOBJICHA M3  HOIYNPO3pPAYHOTO
IIacTuKa. BepxHis dYacTh pPyKOSTKH — MeTauindeckas. J{oTpoHbTech
paboueil 4YacTbIO HMHIWKAaTOpa 1O TIPOBOJHHMKA, a OOJNBIINM MAIBLEM py-
KM — JI0 METaNIMYecKOW 4YacTH Ha pykosatke. Ecimu nuwox 3aropencs, Tpo-
ratb 3TOT IIPOBOJ HE CTOMT — OH ceiiuac MOJ HaNpsDKEHHEM. 3aMeThbTe,

YTO IPU NPUKOCHOBECHUHU K HYJIEBOMY IIPOBOJAHUKY CBETOAUOI HE 3aro-
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paeTcs (ECTECTBEHHO, €CIM OTOT IIPOBOJHHK HE coIpHKacaercs ¢ (as-
HBIM TIPOBOZIOM).

MHorue cnplllagy TAaKWe 3arajJouyHble ClloBa, Kak oAHa asza, Tpu
(da3bl, HONb, 3a3eMICHHE, WM 3€MJs, U 3HAIOT, YTO 3TO BaXXHbIE IIOHS-
THsE B MHUpe aiekTpuuectBa. OJHAKO HE BCE IMOHMMAIOT, 4YTO OHM 0003Ha-
gator. TeM He MeHee 3HaTh 3T0 oOs3arenbHO. He yrmyOmsaice B TexHHYe-
CKHE IOAPOOHOCTH, KOTOpBIE HE HYXHBI JOMAIIHEMy MAacTepy, MOXHO
cKa3aTh, 4TO Tpex(asHas ceTb — O3TO TaKOH CIOCO0 Iepenaddl >IEKTpU-
YEeCKOro TOKa, KOrja IepeMEHHbIi TOK TeyeT IO TpeM IpoBojaM, a Mo
OIHOMY BO3BpaIlaeTCs Ha3al. BpllleckasaHHOE HAaZO HEMHOIO  MOsC-
HUTh. JIro0asg onmekTpudeckas Lemb COCTOUT U3 ABYX mposogos. Ilo oxn-
HOMY TOK HJET K NOTpeduTento (Hampumep, K 4aiHHMKY), a 110 JApyromy —
Bo3Bpamiaercs oOpatHo. Eciam pa3oMKHyTb Takylo Lemb, TO TOK HITU
He Oyner. Bor u Bce omnmcanue oxgHodasHoil wuenu. Tor mposox, mo Ko-
TOPOMY TOK HIET, Ha3blBaeTcs (a3oBBIM WIH ImpocTo (a3oif, a 1o KOTo-
poMy BO3BpallaeTCsi — HYJNEBbIM WIM HosleM. TpexdasHas Lemnb cocro-
uT u3 Tpex (Ha3oBBIX IPOBOJOB U ORHOro oOparHOro. Takoe BO3MOXHO
OTOMY, 4TO (ha3a HEpPEeMEHHOIO TOKa B KaXKIOM M3 TpeX IIPOBOAOB CHBU-
HyTa II0 OTHOIICHHIO K cocemHeMy mnpoBoxy Ha 120° (puc. 1.13). Bosee
HOAPOOHO HAa O3TOT BOIPOC IIOMOXKET OTBETHTh YYEOHHK IO BIEKTPOME-
xaHuke. Ilepenaua mepeMEHHOro TOKa IPOUCXOAUT HMEHHO IpH MOMO-
my TpexdasHBIX ceTed. DTO BBITOJHO SKOHOMHYECKM — HE HYKHBI eIle
IBa HyneBbIX mposoja. Ilogxoxs Kk morpeOuTento, TOK pasjensercs Ha
Tpu (asbl, M KKIOH M3 HUX JaeTcs NOo Homo. B Takom BuIe OH OOBIYHO
U TomajgacT B KBapTHPBl U JIOMa, XOTS HHOTZAA TpexdasHas ceTh 3aBO-
qurces npsMo B JoM. Kak mnpaBmio, pedb HIET O YacTHOM CEKTOpe, U Ta-
KO€ TT0JIOXKEHHUE JIeJl UMEET CBOM ILIIOCH U MUHYCHI.

Kak BumHo u3 HasBaHWA, TpexdasHas CcHCTEMa COCTOMUT U3 TpexX HC-
TOYHUKOB JIEKTPOSHEPTHMUM M TpeX Lemed, COeJUHEHHbIX OOIIMMHU IIPO-
BOJaMH JINHUH Iepesiad.

HcrounnkoM sHeprum 1us Bcex a3 sBusercs TpexdasHbli TeHepa-
TOp, YCIIOBHO IOKa3aHHbIH Ha puc. 1.14 u puc. 1.15 B Bume Tpex obmo-
Tok: AX, BY u CZ.

Puc. 1.12. TlpocTeimuii MHAUKATOp



MEPEMEHHbIW TOK

JInHenHbIN NpoBog

JInHenHbIN NpoBoA JInHenHbIM NpoBoA,

Hynesoii nposog

Puc. 1.13. Cxema Tpex(a3HOro Toka
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Puc. 1.14. Bo3MOXHBIH c110co0 coelMHEeHUs1 0OMOTOK reHepaTopa
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Puc. 1.15. Coenunenne 0OMOTOK 3BE370M
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Puc. 1.16. Cxema MOJKIIIOYEHUS TPEXITAXKHOTO JI0OMa

OOmoTku (a3 reHepaTopa MOXKHO OBIIO OBl COCOUHUTH IIECTHIO
nposojgamu (puc. 1.14) ¢ narpyskamu Z,, Zg, Zc U NOJIYYUTH TaKUM
oyTeM TpH He3aBUcHUMBble (asHble memu. Ho eciim coeqUHUTH KOHIIEI
ob6moToKk (a3 reHeparopa X, Y, Z ¢ KOHLAMHM TpeX Harpy3okK OJHUM
HpPOBOJOM, TO MOXHO COKOHOMHUTH JBa COCIAMHHUTEIBHBIX IPOBOJA
(puc. 1.15). Takoil cmoco0 coeIMHEHHs HAa3BIBAETCS COCIUHEHHEM
3Be3M0H. VYKa3aHHBIH oOmUH NIpPOBOJ Ha3bIBAeTCS HEHTPAaNbHEIM HIH
MPOCTO HEHTpaiblo.

[TockoNbKy OYEpeaHOCTh MNOAKIIOYCHUs Tpex(a3HbIX JBUraTeNei
B KadecTBE HArpy3KH OKAa3bIBAETCS CYIECTBCHHOHW [UIs yCTaHOBIe-
HUsl HampaBICHUS HX BpPAl[CHHS, TO MIi OOCCHCUYECHHS ODTOH OJHO-
3HAYHOCTU MPUHATHl CIEJyIOI[He YCIOBHBIE IBETOBBIC O0003HAYCHUS
¢da3: 4 — xenras uszonsuusi; B — 3enenas; C — KkpacHas W HeW-

Tpajab — YepHas.
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Puc. 1.17. Dnekrpuueckas cxeMa COeIMHEHUs! TPEYTOIbHUKOM

Ilpn coenuHeHMM 3BE310H, KpOME pPABHOTO HAIpPSHKEHUS Ha  3aXH-
Max Kaxkaod wu3 ¢a3 (da3Horo HanpsbkeHus Mexay (asoit u  oOmum
nposogoM — U), CylleCTByeT M HAIpPsDKCHHE MEXAy pasHbiMU  (basa-
MM, Has3blBAEMOE JIMHEHHBIM HanpsbkeHmeM — U, Jlunelinoe Hanps-
KEHHE B 3TOM CITyuae 60ibie pasHoro B V3 pas.

Ecmn Tox Bo Bcex (asax okasblBaeTcs OAMHAKOBBIM (Takas Harpys-
Ka Has3blBAaeTCsl CHUMMETPUYHOH; IPUMEPOM MOXET CIYyXKHUTb Tpexdas-
HBI JBUrarenb), TO TOK B HEHTPAIbHOM IPOBOJE OTCYTCTBYET U 3TOT
npoBoj He HyxeH. Ho jpyrue mofxiouaeMble Harpy3ku OBIBAlOT —He-
CUMMETPHYHBIMM, MO3TOMY JUII HHX HEHWTpalbHBII TNPOBOA  HEoOXo-
quM. Ha puc. 1.16 mpuBeneH mpuMep MNOAKTIOUEHMS 3IEKTPONMTAHHS
TPEXdTa’KHOTO JIOMa.

Heckonbko pexke, 4YeM COGIMHEHHE 3Be3[0i, B Tpex(asHbIX CeTsX
OPUMEHSIOT COeAMHEeHHe TpeyronbHukoM (puc. 1.17). O6morku a3 uc-
TOYHUKA ODJIEKTPOABMXKYIIEH CHJIBI HpPH 3TOM COEIAMHSAIOTCA TakK, 4YTO KO-
HEll OHOH COeIUHSIETCs ¢ HauaJlOM CIIEYIOIIEH U T. 1.

IIpeumymecTBoM  coenuHeHHs (a3  TPEyrogbHUKOM  CYUTaeIcs  TO,
4YTO Jaxe IpU HECUMMETPUYHON Harpy3ke HET HE0OXOJUMOCTH HCHOJIb-
30BaTh ueTBepThIi mpoBoA. Ha puc. 1.18 mokasaHa cxemMa OCBETHUTEIb-
HOM CeTHM J>KWJIOr0 JoMa IpU COeAUMHEHUH (a3 IMPUEMHHUKOB TPEYIrolib-
HUKOM. 3aMeTHM, 4TO MOAKIIOYEHME HArpy3oK B Cllydae IOJABEICHUs
HANpsDKCHUS OT MCTOYHHKA CIIOCOOOM TPEYTrONBHUKA MOXET OBITh IIPO-

H3BEJICHO KaK TPEYroJIbHUKOM, TaK U 3BE€3/101.
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Puc. 1.18. CxeMa OCBETHTEIHON CETH IIPH COSAUHEHHN (a3 TPEYTONbHUKOM

ABAPUMHbIE U HEHOPMAABHbIE
PEXXUMBbI

Koporkoe 3ambikanme. Ecium mnepeMKHYTH [Ba IPOBOJA, IOJABOJILINC
TOK K DOIEKTpUUeckoMy mpuOopy, TOK pe3ko Bospacrer (B 10 u Oosee
pa3). Bospacramme Toka B 10 pa3 mnpuBeneT K yBEIMYCHUIO KOJIMYECTBA
termia B mposozax B 100 pa3. Ilpm sTtoM mpoBoaka MoXeT OBITH paspy-
mIeHa W BO3HMKHET ONACHOCTh Moxapa. Bo mu30exaHue 9STOro cerh
JNOIDKHa ~ ObITh  00OpYyZOBaHa  yCTPOMCTBOM  MIHOBEHHOTO — aBTOMATHYe-
CKOTO OTKJIFOUCHHUSL.

Ieperpy3ka. Takas e OINACHOCTb paspylIeHHs, HO 3a Oojee Ipo-
JNOJDKUTENIBHOE BpeMsi BO3ZHHMKAeT MPH IPEBBILCHAM CHIBI TOKa CBEpX
HOPMBI, JIOMYCTUMOW JUIsl  HCIHOJIB3yeMOHW NpOBOAKH. B 3ToM  citydae

CCTh TAKXKC OOJIKHA OBITh aBTOMAaTHYECKH OTKITIOUEHA.
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OTkiioHeHHe HanpsikeHus. Ha macnopTHOM —IIMTKE  BIEKTPHUUYECKOTO
npubopa HAHECEHO €ro HOMUHAIBHOE HaIpsDKEHHE, TO €CTh HANpsHKEHHE,
obecrieynBarollee €ro HopMmaibHylo pabory. Kak npaBmiio, oHO cocTaBis-
er 220 B. Ilpu OTKIOHEHMSIX HAIpPSHKEHUS KaK B CTOPOHY YBENIMYEHHS, TaK
U B CTOPOHY YMEHBIIEGHHMsS HapyllaeTcs HOpMalbHas paboTa W COKpalia-
ercss Cpok ciyxkObl 2nexTpornpubopa. Ilpu 3HAUMTENPHOM  OTKIOHEHHHU
HAaIpsDKEHUS. BO3MOXKHO —IOBpEXIEHHE diekTpompubopa. Ecmm no  ka-
KUM-THOO TMpUYMHAM B Bamield KBaptupe Hampsokenue Hmke 200 B, HeoO-
XOZUMO HOJIb30BaThCS CTAOMIN3aTOPAMH HATIPSKEHHS.

Ckauku Hanpsikenus. Peub HIET 0 KpaTKOBPEMEHHOM  yBeJHUe-
HUM HalpsDKEHHs, KOTOPOE MOXET [JOCTHYb HECKOJBKHUX COTEH BOJBT.
Takoe BBICOKOE HANPSHKEHHE CIIOCOOHO IOBPEIUTH HEKOTOpHIE —JOMall-
HHE OJIEKTPONPHOOPBI, OCOOEHHO COOpaHHbIE C HUCIONB30BAHUEM  MeEllb-
YalIIMX  DJIEKTPOHHBIX  JETalleil:  KOMIBIOTEpBI, My3bIKaJbHbIE  LEHTPEI,
BUJEOMarHUTOGoHbl U T. 1. EcTh Heckoabko (HaKTOpPOB, KOTOPBIE BBI-
3bIBAIOT CKAUKH HAINPSDKCHHS:

* y&apsl MOJHHH B IIpOBOJA JIMHHU 3JIEKTpOIEpeNadd HIM B HEIOCpEn-

CTBCHHOU OIM30CTH OT Hee;

*  omepalMH aBTOMAaTHYECKOM KOMMyTalMH (BKJIIOUEHHE U OTKIIOYEHHE

MOIIHBIX IEKTPOJBHUIaTeNell MPOMBILUIEHHbIX NPEANPUATU U 1p.);

. HE3aIUIAaHUPOBAHHbIE  NEPEKIIOYEHHs, KOTOPBIE IPHXOIUTCS  BBINON-

HSTH P BOSHUKHOBEHUH HEOIArONPHUATHBIX YCIOBUH.

O crocobax 3alMTBI OT CKayKOB HANpsDKEHHs OyleT paccka3aHo Jalee.

Ilepexoc HanpsikeHus. OTO SBJIEHME COCTOMT B TOM, 4YTO OJHA 4YacTb
3NIEKTPONpUOOPOB OKa3bIBaeTCs oJ, 3aBBIIICHHBIM HAIpPSHKEHUEM,
a Jpyras — IOJ 3aHWKEHHBIM. OTO sIBI€HME IPOMCXOAMT INPHU HEUCIIPaB-
Hoctu B cetn 400/230 B; ero serko 3aMeTuTh MO HEHOPMAaJbHOH pabdoTe
anexkrpornpudopos. Tak, JaMIOuKM MEHbIIEH MOLIHOCTH CBETATCA  SIp-
KUM CBETOM, a JIAMIIOUKH OOJIbILIEH MOIIHOCTH T'OPAT BIIOJIHAKAA.

Ilpumeuanue. Ecnu npu nepekoce HANPAdICEHUs — KGAPMUPHAS — CeNMb
He OMKIIOYUNACL — ABMOMAMUYECKU, HeoOXOOUMO KAk MOJICHO  Obicmpee

coenams Mo 6pYUHYIO.



YACTb 2

INEKTPOTEXHUYECKUE
PABOTbl AOMA U HA AAYE

KABEAU, NMPOBOAA, LLIHYPbI

IIpoBoma, 1O KOTOpPBIM THeEpenaeTcst D3IEKTPUYECKHH TOK, — BaKHEHImIas
4yacTh 9HeprocucteM. OHHM TPOHU3BIBAIOT 3HaHMS U  MEXaHU3MBbI, Iepe-
JaBasi SHEPrHI0 M MHpOpMalMOHHble curHanbl. Ha ceropnsmuuii  neHs
CyIIECTBYeT MHOXECTBO BHIOB Kabemed u mpoBomoB — okoio 20000.
OT0 ¥ TOHYAWIIME TMPOBOAKH JUIA OJIEKTPOHHBIX JATYNKOB, U  TOJICTHIE
KaOesy, TPOBOASIIME COTHM THICSY BOJBT, KOTOpblE HENb3sl OOXBATHTh
pykoit. Takolf mupokmil naMama3oH pa3MepoB U CHOCOOOB IPUMEHEHHs
B ObITYy, KOHEUHO, He HykeH. OJHAKO MapKMpPOBKy M CBOWCTBA IPOBO-
JIOB CIEQyeT HU3Y4dTh, YTOOBI HE JMOMYCTUTh HOCAJHBIX OIIMOOK MpH pa-
00Te, pYKOBOJCTBYSICH JIMIIb NPUHLMIIOM «IIPOBOJAa BCE OJMHAKOBEIC,
coiimer mroboi». D10 TiMyOOoKo ommbouyHoe MHeHue. HeoOxommmo 3HaTh,
KakKye IPoBo/ia U Kabelu yCTaHABIMBAIOTCS B TOM WIIM HHOM ClTyYae.

Haware crour ¢  onpeieneHuss TEPMHHOB  «Kalelmb»,  «IIpOBOIY,
CHYp», «KmIa» U «msoysamus». OHM  SBISFOTCS  OCHOBOIIOJIATarOIIH-
MM, Oe3 3HaHMS He YHacTCs Kak cleldyeT pa3oOparbCs B IIPOBOJHHMKAX
U UX CBOMCTBAax.

Kuma. Oro Meraminueckas NpPOBOJNOKA, CEPICYHUK JIOOOTO JIEKTPHU-
4yeckoro npoBogHuka. JKuiia OblBaeT ILIENbHOM MOHOIMTHOH JIHOO —CKpYy-
YEeHHOH M3 TOHKHMX IIPOBOJIOYEK. B mepBoM cioydyae OHa Ha3bpIBaeTCs OJ-
HOIIPOBOJIOYHOH (puc. 2.1), BO BTOPOM — MHOTONPOBOJOYHOH (puc. 2.2)
wi tubkoi. dopma ceueHHs KMl MOXET ObITb IUIOCKOM MM CEKTOp-
HOH, OCOOEHHO 53TO KacaeTcs KaOelned W TPOBOJOB OOJBIIOTO IHAMETPA.
He crmemyer myTtare MHOTONPOBOJIOYHYIO KMy W MHOTOXMIIBHBIA — Ka-

6CJ'IL, 9TO COBCPUICHHO PAa3HbIC BCIIU.
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XKunpl pasnuyaoTcs MO BUAY IPOBOJHMKA. B pmoMamHux — ycnoBusix
OOBIYHO HCIIONB3YIOTCA IIPOBOAA C JKHJIAMH, M3TOTOBICHHBIMH U3  allio-
MHHHS, MEIM HIM allOMOMEIH; B TIIOCIEIHEE BpEMS IPOUCXOAUT 3aMme-
Ha QIIOMUHUS Ha Melb. B OBITY Takke MOXHO BCTPETHTb HHUXPOMOBBIE
MIPOBOJHUKH C TIOBBILIEHHBIM conpotusieHueM. JKwibl U3 5TOro ca-
Ba UCIOJIB3YIOTCS NP U3TOTOBJIEHHUH TEIUIBIX T10JIOB.

OnxHOM M3 TJIAaBHBIX XapaKTEPUCTHK OSKWIbL SBISETCA IUIOIAAbL  Ce-
4yeHus, KoTopoe wu3Mepsercs B MM2.  [lpomsBomurenu — IPOBOJHUKOB
BCErjJa YyKas3blBalOT 3Ty BEJUYMHY, HO MHOTAA TIIOSBISAETCS HEOOXOIH-
MOCTb ~ y3HaTb MM  IIPOBEPUTH  IUIOLIA[b  CEUEHUS]  CAMOCTOSATEIBHO.
CaenaTb 3TO MOXHO MpH IIOMOIIM HECIOXHBIX BBIUHCIEHHI. 3ame-
pHB  IMaMeTp KWIbl  INTAHTEHUUPKYJIEM, JIETKO BBIYUCIMTH  ILIOLIAIb
ee cedyeHHus 1o Gopmyie:

S=nD?/4,
roe S — 3T0 miomane cedeHus (kpyra); umcino m=3,141..; D — nuamerp
CEUEHHUS.

C  MHOTONIPOBOJNOYHOH  JKWJIOH  HeN0  OOCTOMT HEMHOTO  CIIOXKHEe.
MoOXHO ¢ YyIOBIETBOPUTEIBHOH TOYHOCTBIO OIPENENNTh IUIOMALb €€ Ce-
4eHus cremyrommMm crnocoboM. Heobxomumo HamoTaTh 15 BHTKOB 0OuH-
LIEHHOH OT W3O0JILMHU SKUIbBI Ha TOJCTBIA TIBO3Ib MM OTBEPTKY, IUIOTHO
cKaTh HMX U 3aMEpUTh JUIMHY CHOHpald oOb/MHON nwmHeiikoi. duamerp
Kbl OyldeT paBeH OTOH JUIMHE, pa3felieHHOH Ha KOJIMYECTBO BHTKOB.
Jlpyro#f cmoco6 — 3aMepHTh JUAMETp OTIENBHOH IPOBOIOYKH, a 3aTeM
YMHOXKUTB TTOJy4EHHOE YHCIIO HA UX KOJIHYECTBO.

Wzomstusa.  Ecim roBopuTh  akaeMHUeCKUMM — T€PMHMHAMH,  M30Js-

ys — 5TO MaTepuall, HpCHSITCTByIOH_[I/Iﬁ pacrpoCTpaHCHUIO JJICK-

Puc. 2.1. Tpu 0THOIIPOBOJIOYHBIE JKUIIBI
B JIOTIOJIHUTEIBHON 000JI09Ke Puc. 2.2. MHOTONIPOBOJIOYHAS KU



ANEKTPOTEXHUYECKUE PABOTbl AOMA U HA AAYE

Puc. 2.3. I3onupoBaHHas xuia Kabemns

TPUYECKOT'O0 TOKa. CyXO MU HE COBCeM TNOHATHO. HemHoro Io-Apyromy
3BYUUT ciieayrmiee: n30JIAIusA

3TO  BELIECTBO-JMINIEKTPUK, CBOE-
obpasHast 3amuTHas pyOaiika, KOTOpOW IIOKPBIBAIOTCS  JKWIBI,  Iepe-
JAIoIIKe DJICKTPUYECKHH TOK. B KkauecTBe AMDJIEKTPHKA IPUMEHSIOTCS
CTEKJIO, KepaMHKa M  pa3iInyHble [ONUMEpBl, HANpUMep  IMOJMBHHUI-
XJIOpUI WM UeUIyloua. B mocnenHee BpeMs NPUMEHSIOTCS — M30JsI-
OUOHHBIE IOJMMEpHI, KOTOpPHIC HE TOJBKO 3allMINAIOT  4YeJoBEKa  OT
MOPaXEHUsI TOKOM M JKWIbI OT COINPUKOCHOBEHMS Jpyr C JPYroM, 4YTO
MOXKET MPUBECTH K IEYaJbHBIM MOCIEICTBHAM, HO U O0ONamalT ps-
JIOM Jpyrux cBoiictB. Hampumep, 3ammImaroT KMIBI OT MEXaHHYECKO-
O BO3JCHUCTBHS, TEMIICpAaTypbl M BIAXHOCTH — B 0O0IIEM, OT pa3py-
[IAONIET0 BIMSHUS BHEITHEH CPEJIbL.

MpoBon. IIpoBomom Ha3pBaeTcs OAHA WIM  HECKOJIBKO  TOKOIPO-
Bomsmmx okun  (TIDK), cBuThIX BMecTe wiM Kaxkaas B CBOei 000510Y-
K& M COCAMHSIONMX HCTOYHHMK OJIGKTPHYECKOT0 TOKAa € MOTpeOHTeneM.
IlpoBoga ObIBAaIOT Kak TOJNBIMH, TaK ¥  H30JUPOBAaHHBIMH, Pa3HBIMHU
mo Buay Okwi. [loBepx M3OMSAIMM KWI NPOBOAA IOKPHIBAIOTCS  JI0-
MIOJHATENBHO €€ OJHOM  00O0JOYKOH, ciyXamied A 3am|Thl  OT
BI@XHOCTH, MEXaHMYECKHX  IIOBPEXKACHHH, CBETa, arpecCUBHBIX  Cpel
n T. A (cMm. puc. 2.1). B 3TOM cimydae mpoBox Ha3bIBaeTCS 3allHIICH-
veiM. Hampumep, AIIPH wu IIPBJI. Takoil mpoBoj serko cmytaTb C Ka-
OemeM, ¥, B CYyINIHOCTH, OHHM HE CIHMIIKOM OTJIHYaloTcsi. Bo Beskom
ciydae, JUIi JOMAIIHEro yMeibla He OyJeT Ccephe3HOW OIMOKOW, ec-
JM OH Ha3oBeT Kabeiab MpPOBOJAOM WM Hao0opoT. [oJblii  HEeUu3omupo-
BaHHBIII TMPOBOA B JIOMAUIHUX YCIOBUSX TIPAKTHYECKHM HE BCTPEYaeTCs,
MOCKOJIBKY ~ MOHTHPYETCS B HEJOCTYNHBIX JUISi  NPOCTOr0  YeloBeKa

ychOﬁCTBaX U COCAUHCHUAX, HAIPUMEDP B BO3AYLIHBIX JIUHUMAX.
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Puc. 2.4. llIlnyp u BUIKA C 3a3eMJICHUEM

B OwbiTy ero wucnomp3yloT pasBe UYTO B KayecTBe Xomyrta. M3ommpo-
BaHHBIE IIPOBOJA INMPOKO HPUMEHSIOTCS JUIs  paclpeiesieHus M Iie-
pemaud 3IeKTPO’HEPrHy, IpUYeM He TONbKO B JOMAIIHUX CETiX, HO
u B aBroMoOwmix. Hambonee pacnpocTpaHeHsl mnpoBoja Mapok [IB,
I[IB3, AIIIIB wu IIIIB. OHu sBAAIOTCA H30JMPOBAaHHBIMH ¥  HE3allH-
meHHbiMH.  Jlanee  Oyner moApoOHO — paccMOTpeHa  MapKUpOBKa — Hpo-
BOJIHMKOB U OITMCAHO, YTO OHA O3HAYAET.

KaGeas. B orimume or mnpoBoga KaOenb HMeeT ONHY MM HECKOJb-
KO oKW, KakJas M3 KOTOPBIX 3aKII04eHa B M30JSILMIO M IOKpBITA
CBEpPXY  3allUTHOM  0O0OJOUKOM M3  TONMMEPHBIX  IUIACTMACC,  PE3UHBI
nm  Meramwta (puc.  2.3). IlomuMo BHemIHeH W30MSAIMHM, Ha3bIBAEMOM
uHOrZla KeMOpHKOM, B Ka0elsiX HCIOJIb3yIOTCS pa3IM4YHOrO BHJA Ha-
HONIHUTENHM, CIy)Xallde B POIM JOIOIHUTENPHOWM 3al[UTHI OT BHEII-
Hero BosgeiicTBua. Hekoropsle BHIBI  3alUINEHBI €€ W CBUTBIMH
B CHHpalh METAJUIMYECKUMH JICHTaMH. B 3ToM ciydae kabenb Hasbl-
Baercs OpoHupoBaHHBIM. Takue Kkabens peaKo MCIONIb3YIOTCS B Obl-
TOBBIX YCJIOBHSIX, HO B YaCTHBIX JOMax IIpH MOA3EMHOM IPOKIAJKE HX
UCTIONB3YIOT JOCTATOYHO YacTo.

HInyp. Yacto MOXHO YCIHBIIATh CIOBOCOYETAHHE  («QNEKTPUUECKUI
LIHYp», XOTS 4eM OH OTIMYaeTcst OoT Kabens MM IIPOBOJA, HE BCEraa Io-
HATHO (puc. 2.4). llHyp — 5TO NPOBOA, COCTOAIMHA U3 ABYX MM Ooiee
MHOTOIPOBOJIOYHBIX ~ T'MOKMX — JKMJ, KaxJas M3  KOTOPBIX  3aK/IIOUeHa
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B M30JIILUIO, IIOKPBITBIX CBEPXY 3allUTHOH 000JI0YKOM M3 MSITKOro Iua-
CTHKa WJIM pe3MHbl. B mHypax cTapplx o00pasloB BHEWHSA 000I0YKa
U3rOoTaBiIMBallaCh M3 CHHTeTMYeckuX  Hutei.  IllHypsl  Hcnonb3yroT
B OBITOBOIl TEXHHKE, IOCKOJIBKY OHHM HMMEIOT HOBBINIEHHYI0 MArKOCTb
u rubKOCTh MO CpaBHEHMIO ¢ KabeneM MM OObIYHBIM mpoBomoM. Ilnyp
MOXKHO KPYTUTh U crubartb 03 pHCKa IOBPEIUTH OKWIBI M H3OJIIUIO.
Y  npubopoB, KOTOpBIE HCHOIB3YIOT IpH paboTe 3a3eMileHHE (CTHUpaib-
HbIE MAaIlMHBI, IBLIECOCHI, YallHUKM M T. A.), B MIHypax Oojiee IBYX KU
JlBe OKWIbl HCHONB3YIOTCS TaM, TIJe 3a3eMIeHHe HeoOs3aTelbHO. ITO

HpI/I60pLI OCBCUICHUS: 6pa, CBCTUJIBHUKHU U T. II.

Matepuan XXunbl

Kak yxe roBOpmJOCh, B OBITOBBIX YCIOBUSX 4alleé BCEro HCIOJIb3Y-
IOTCSl aMIOMUHMH, Mens u amomomens. C  TepBeIMH JAByMs Bce Oosee-
MEHEE IOHATHO, HO BOT 4YTO TakKoe aloMoMenb? OTO HE CIUIaB, Kak
MOXXHO TMOJAyMaTh CHadajla, IIOCKOJIBKY TSDKENBIH W JIETKMH  METaJulbl
COCIMHSIOTCS  IUIOXO0, a  KOMIIO3WTHBIII ~ Marepuasl,  IMpeACTaBIISIOIINHA
co0OH  QJIIOMHHHUEBBIH CEpJCYHHMK, MOKPHITBIA CIOeM Mead. 3adeM Co-
eAMHATH OTH JBa Marepuaja, CTaHET MOHATHO IIOCIE PacCMOTPEHHS
HX CBOWCTB.

AnoMuHUA.  AJIOMHHUIT — TIpeKpacHBIi  Marepuan:  JIETKUH, je-
LIeBBIA,  OONagaeT  BIOJHE  HPHIMYHON  DJIEKTPOIPOBOAUMOCTBIO,  XO-
pomo OTHaeT TEeIulo, XUMHYecKH cToeK. OJIHAKo ecThb HECKOJIBKO «HOY,
CYIIECTBEHHO OTPaHMYHUBAIOIINX [IPUMEHEHHE ATIOMHUHHEBBIX po-
BOJIHUKOB.

1. AJNIOMHMHHEBBIH NPOBOJ HE MOXeT ObITh rHOKkMM. BcnomuuTe, Kak Xo-
polo  IepenambIBae€TCS IPOBOJIOKA M3 3TOTO METajlla, €eClid  Iepe-
THYTb €€ HECKOJIBKO pa3. BrBoxm mnpocTtoli — Takue MpOBOAAa MOXKHO
HCIIONIB30BaTh TOJBKO B CTallMOHApHBIX YCTAaHOBKax M TaM, TIJA€ Ka-
0eJb HEe NCTIBITHIBACT OOJIBIINX IIEPErHO0B IIPH IPOKIIA IKE.

2.  AnromuHuMH okuciseTcs Ha Bo3myxe. Okcui —amiOMUHHMS —  TYTro-
IUIaBKasi  IUIGHKA Ceporo  IBera, oOpasylomiascs Ha  IOBEPXHOCTU
MeTajyla W  SBISIOMAscs AMAIEKTPHKOM. B Mectax KoHTakra Mo-
JKET ~ CEpbEe3HO  TNPEMATCTBOBATH  TEUCHMIO  JJIEKTPUYECKOTO  TOKa.
OTcloja W W3IMIIHUK TIeperpeB, W pPHUCK MOTEpPSATh KOHTAaKT B Me-
CTaX COCMHEHUS.

3. AmoMHMHMA — mpeKpacHbIi TPOBOAHHMK, HO TOJBKO B Clydae, €Cld

HE COIACPKUT HpHMCCCﬁ, qero IIO6I/ITI>C$I O4YCHb TPYAHO. Ilo CpaBHE-
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HUIO C MO0 STOT MeTalul o00JagaeT NpPOBOJUMOCTBIO, MEHBIICH

B IIOJITOpA pasa.

Menb. Hapsiny ¢ MHOrOYMCICHHBIMH ILTIOCAMH  O0JajgaeT He MEHb-
OIMM ~ KOJMYECTBOM MHUHYCOB. JIOCTOMHCTBa: TPOBOJMMOCTH  BBIIIE, YEM
y aIOMHHHUS, THOKOCTh, He o0pa3yeT oOkcuaHOH tieHkH. Ot ruOKocTH
3aBUCHT TOJIIWHA SKWIBL. AJIIOMHHHCBBIE NPOBOJHHKH HE MOTYT HMETh
IO b CEYEHHsT MeHee 2,5 MM2, a W3 MeO¥ MOXXHO M3TOTaBIMBATH KH-
npl ¢ iomanpio cedeHuss 0,3 mm2. HenmocraTku: J0OpOroBu3Ha, BBICOKAs
IUIOTHOCTh, ~ CJEJOBATEIbHO, W  BEC, HEBO3MOXKHOCTH IIPSIMOTO  COEIU-
HEHHS C aIIOMHHHMEBBIMH OkWiamMu. Ilpm KOHTakTe »3TH JABa Merajuia
00pa3yroT TaJlbBaHWYECKYI0 TIapy, ¢ BO3HUKAIOIIME TOKH pa3pyllaroT
KOHTAaKT, MI03TOMY npu HEOOXOAMMOCTH COCIMHCHHS HCTIONIB3YIOT
CIielMaIbHbIC KIEMMHBIC KOJIOJIKH.

AnoMomenb. MexXaHUYECKUH  KOMIIO3UT,  COCTOSIIHH W3  aJIOMH-
HUEBOTO CEpJeYHMKa W MEJHOM pyOamku, KoTtopas 3aHumaer 10% or
oobema kmibl. CoderaeT B ceOe  IOJIOKHMTEIbHBIE KadyecTBa  alllOMH-
HUS W Mend. MHUHYCB: 1O BCEM [OKa3aTelsIM YCTyNaeT IIPOBOJHHKAM
M3 OTACNIBHBIX MeTajIoB. I1IIf0C: HU3Kast CTOMMOCTb.

CeueHue XXUAbI

IIpoBoma wu kabenu BBEITYCKAIOTCA C OKWIAMH, IDIOIAAb CEUCHHSA KO-
TopeIx coctaBmter or 0,3 mo 800 mm2 B OmITy Takue KpaliHMEe 3Ha-
YeHMS, ©CTECTBEHHO, HE WCHONB3yIOTCS. Yamie BCero  NPHUMEHSIOTCS
NPOBOJHUKK ¢ cedeHueM kw1 or 0,35 mo 16 MM2, 3HAYMTENBHO pe-
Ke — J10 25 MMm2,

Tonmmua XWiIbl B TEPBYI OYEpedb 3aBUCHT OT HANPSHKEHUS M CHIIBI
TOKa. 3aBUCHMOCTHb 3JI€Ch IIpocTas: 4eM OOoJbIlle CEYeHHE, TeM BBINIE J0-
mycTumasi Harpyska. PacdeT HeOOXOIMMOro Ce4yeHHs B 3aBHCHMOCTH OT
HArpy3Kd MOPOU3BOAMTCS MO CIOXKHBIM  (opMyJiaM; 3HAYUTEIBHO MpPOLIE
BOCTIOJIB30BaThCs Tao. 2.1.

B Tabn. 2.2 mnpencraBieHsl Oonee MOAPOOHBIE JaHHBIE O 3aBUCHMOCTH
Harpy3KH OT CEUCHHUS MEIHBIX IPOBOIHIKOB.

OT uX 4Wchna 3aBUCUT THOKOCTh KalOens wiM TnpoBoja. Yem Ooubiie
KOJIMYECTBO MPOBOJOK HA EIUHHIy CEYCHHs, TeM TIu04e NPOBOAHHK. Pa3-
JIMYAIOT JKWIBI THOKWE W C TIOBBINICHHOHW T'MOKOCTBIO, HCIIOJIB3YIOLIHECS
IpM  W3rOTOBJIIEHMHM [HYpoB. COOTBETCTBEHHO, €CIM  OT  IIPOBOJHHKA
Tpedyercss nmepxarh (opMmy, HampuMep TP MOHTaXe PpaclpeleIuTellb-

HBIX HIATOB, IPUMCHAIOTCS OAHOIIPOBOJIOYHBIC XKHUJIbI.
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Tabnuya 2.1

3aBHCHMMOCTD CEYEHHUS TOKOHPOBO}Iﬂﬂleﬁ JKHJIBI OT CHJIBI TOKA

Ilnomann ce- Meanble KUJIbI IPOBOAOB U KadeJreil
“CHHHA TOKO- Hanpsizcenne 220 B Hanpsizkenne 380 B
MPOBOASIIIEH
KUITBL, MM2 Cuua Toka, A | Momsocts, KBt | Cniia Toka, A | MougHocts, KBT
1,5 19 4,1 16 10,5
2,5 27 5,9 25 16,5
4 38 8,3 30 19,8
6 46 10,1 40 26,4
10 70 15,4 50 33,0
16 85 18,7 75 49,5
25 115 25,3 90 59,4
35 135 29,7 115 75,9
50 175 38,5 145 95,7
70 215 473 180 118,8
95 260 57,2 220 145,2
120 300 66,0 260 171,6
Tabauya 2.2
CedeHnne MpoOBOAOB, CHJIA TOKA, MOIITHOCTH
M XapaKTePHCTHKH HATPY3KHU
Muomans Honyeru- | Hommu- Makcu-
Masi JUIM- | HaJb- Ipe- MaJbHast
cedyeHust
TeJbHAsi | Hasi CH- | JeJdbHasl | MOLIHOCThH
Me/IHBIX XapakTepucTHKA NPH-
CHJIA TOKA | Jla TOKA | CHJIA TO- | oaHoda3- . N
JKHJT TIPO- . MepHoii oqHodasHoit
HArpy3KH | aBTOMa- | Ka aBTO- | HOIi Ha- .
BO/IOB OBITOBOI HATPY3KH
n kage- | mpoBo-| Ta3a- | MarTa3a- TPY3KH
e, M2 0B U Ka- | muThl, | muTel, A | U=220 B,
o Geneii, A | A kBT
s 19 10 16 41 I'pynmsl ocBemieHust
Y CUTHAJIM3ALUKA
2.5 27 16 20 59 Pozerounsle rpymnms
U DJIEKTPUYECKUE TTOJIBI
B
40 38 25 3 8.3 OZIOHarpeBaTeu
1 KOHJUIUOHEPBI
6.0 46 3 40 10,1 DIEeKTpUYECKUE IUIATHI
U TyXOBBI€ HIKa(b
10,0 70 50 63 15.4 BBognble mmTaromnime
JIMTHUU
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MaTepMa/\ U30NALUU

ViMeHHO wW30ysLMsl TpUIaeT KaOeNo WM MpPOBOJAY TE€ WIM HHBIE Kade-
crBa. [IpoBomHWkM  Moryr ObITH  OpOHMPOBAaHHBIMH, TEPMOCTOHKHUMH,
BOJIOHCTIPOHUIIAEMbIMH, 3AIIMIICHHBIMH OT JaBJICHUS W JPyTUMH — BCE
3TO W3OJALMSA. OJIEKTPUYECKMH TOK MOXET OBITh OHaceH I KHU3HH,
U W30JIMOHHBIE MaTepHaidbl HEOOXOAWMBI JUIA 3aIluThl 4YenoBeka. Of-
HaKO 3TO HE eIWHCTBEHHas ¢yHKius wm3omsmuu. CaM  MeTamImdecKuit
IIPOBOAHUK TaK)X€ HYXJAeTCs B 3alure; OCOOCHHO 3TO KacaeTrcs MHO-
TFOXHIBHBIX KalOenei. Tak dYTO OCHOBHBIMHM 3aJadaMH H30JIALUAH  CTaHO-
BSITCSL TAKHE:

* 3aIIUTa OT YTEUYKH U MOPAKECHUS IEKTPUIECKHM TOKOM;

* MeXaHWYeCcKas M TepMUYECKas 3aIlnTa Kabess;

*  WHJAWKAIWsA IPOBOJHUKOB.

BupoB m3omsmmm, kKak W MaTepHAIoOB, M3 KOTOPHIX OHAa W3TOTaBJIMBa-
ercsd, BeJNMKoe MHOXecTBO. Her cwmblcma paccmartpuBate ux Bce. Jlocra-
TOYHO OIUCATh TOJIBKO TE€, KOTOPHIC HWCIOJB3YIOTCS B JIOMAIIHUX YCIIO-
BHSIX, @ MX HE CJIUIIKOM MHOTO.

OCHOBHOI ~ XapaKTEPUCTHKOH MaTepHana H3OJSIHU  SBISCTCA  DJICK-
TpH4ecKas ITPOYHOCTb. OTO TaKOe 3HAYCHHWE CWIBI TOKa, IPH KOTOPOM
3aps MpoOMBAaeT CIOM M30ALMOHHOTO Marepuana TonmmHoi 1 mM. Bcee
KaOesy, KOTOpBbIE HCMOJNB3YIOTCS B OBITY, HMEIOT MHOTOKPAaTHYIO 3JIEK-
TPUYECKYI0O MPOYHOCTH. [IpoGoif B Takoil M3OMSMIMM BO3MOXEH JIMIIb
B ClIy4ac MEXaHHYECKOTO TIOBPEXKACHHUS WINM TIOCHE JUIMTEIBHOW CITyXK-
ObI IPOBOJIA.

Bropas XxapakTepucTHKa — YCTOHYMBOCTH K HarpeBaHMIO. JTO IIpo-
CTO: YeM BHINIE [IOKa3aTeldb, TEM 0oJiceé BBICOKYIO TEMIIEPAaTypy MOXKET
BBIJIEp)KaTh HM30JISIIMsI  Oe3 TMoTepd CBOMX KadecTB. K 3TOMy TmOKasarenmto
J00aBISIOTCS  MOPO3OCTOMKOCTH M MEXaHWYecKas  INPOYHOCTh.  Yem
IIpoYHee M YCTOWYMBEE Ha pa3pblB M W3ru0 Marepuan H30JATOpa, TeM
nyqme. C TOHATHEM MEXaHWYECKOW IIPOYHOCTH CBSI3aH TEPMHUH «OIIpec-
coBka Kabems». Korma B mpouecce H3roToBieHHss KaOensi BHEWIHSSE 000-
nmo4yka HazgeBaercss Ha msomsnmioo TIDK, kabenp ompeccoBwiBaeTcs, Ipu-
oOperass IUIOTHOCTH W OINpENENCHHYI0 (opMy — IUIOCKYI0 WIM KpYIJylo.
[lokymass kabenp wWiIM IPOBOA, HEOOXOOUMO YOEAWTHCSA, YTO IPOBOIHU-
KH OIPECCOBAHBI C HAJUIEXAIIEeH TIATETbHOCTHIO.

Monamsunnaxaopnn (IIBX) — wHanbonee pacnpocTpaHEHHBIH —H307Is-
OUOHHBIH MaTepuan. JTo moiuMep Oemoro mBera, OOJAJAIOIINA  BBICO-
KOI yCTOHYMBOCTBIO K KUCIIOTaM | HienodaM. [IpakTH4ecky Heroprou.
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JlocraroyHo MSTKui W THOKMH Marepuan, OH TEeM HE MEHee HMeeT He-

CKOJIBKO CYILIECTBEHHBIX HEIOCTATKOB, & IMEHHO!

*  HHU3KYI0 Mopo3oyctoitumBocte (mo -20 °C), XOTs B HOCIenHEEe BpeMs
CO3/1aHBI U X0JI0J0yCTOHYNBEIC MOJH(BHKALNIN;

. OpH HarpeBaHUM HAYMHAET BbIAEIATH XJIOPOBOAOPOA U JAUOKCHHBI
(XJIOPOBOZIOPOJ, HPH KOHTAaKTe€ C BOJOW, HAlpUMep Ha CIM3UCTBIX 000-
JIOUKaxX, 00pa3yeT COJISHYIO KUCIIOTY).

Pesuna — OTIMYHBIA W30JIATOpP, W3TOTABIMBAEMBbIH M3 HCKYCCTBEH-
HBIX WJIM NPHPOAHBIX KaydykoB. IIpumeHsercs, Koria HeoOXOIUMBI IIO-
BBIIIEHHAsl THOKOCTh ¥ MOPO30YCTOHYUBOCTH Kalelts.

MomudTHAEH — H30IATOP C XOPOLIMMM IOKa3aTeIsIMH  MOpPO30CTOM-
KOCTH, BECbMA YCTOHYUBBIH K arpeCCUBHBIM BEILIECTBAM.

CuiIMKOHOBasi  pe3sWHa —  D2JaCTUYHBIH  TepMOCTOMKuil — H3omsTOp,
IIPU CrOPaHUU 00pa3yeT JUAIEKTPUUECKYIO 3aLIUTHYIO IIEHKY.

IponuranHass Oymara uMeeT ONIMYHbIE TOKOU3OIUPYIOIIUE CBOM-
CTBa, HO XOpOIIO TOPUT M TPeOyeT MONOIHUTENBHBIX MATEpHAOB AT
TEPMOU3O0JIALMH.

Kap6oautr — macTuueckuii Marepual, HCHOJIB3YyeMbIH JUIl  IIPOM3-
BOJICTBA PO3ETOYHBIX KOJOJOK M 000JI0YEeK KaOEeNbHBIX CXKHMOB, TEpPMO-
CTOMKHH, HO XPYIIKHH.

W eme HeCKOIbKO HEOOXOAMMBIX SIEMEHTOB IIPOBOJOB U  Kabelnei.

OKpaH OOBIYHO HCHONB3yeTcss B HHGOPMALMOHHBIX Kabemsx. Msro-
TaBIMBACTCA U3 MeTalIM4eckoil (oNbrH M BHINONHACT (YHKIUH OTpa-
KaTenas IOCTOPOHHUX  AJIEKTPOMArHUTHBIX CHTHAJIOB, @ TaKKe  BBIPaB-
HHUBaHUS IEKTPUUECKOTO 110711 BHYTPU CAMOTo ceOsl.

3amuTHBIi NOKPOB. B  CHIOBBIX Ka0emsX BBICOKOIO  HAIPSKCHUS,
UCTIONB3YyEMBbIX [UISl MPOKIAKM IOA3EMHBIX JIMHHMH, MU 3allUTHl OT Me-
XaHMYECKOTO  BO3AEHCTBUS IPUMEHSIOTCS  METAUIMYECKHE  OIUIETKH, Ha-
3piBaeMble  OpoHeil. Ilox OpoHeld M Hax Hell CTOSAT 3alUTHBIC IOMYIIKH.
OHHM NpPEJOXPaHSIOT HIDKENEXKAllyl0 H30JALMI0 OT MeTaaua OpoHM U IHo-
CJIEJTHIOI0 OT BHEIIHETO BO3JCHCTBHS.

Bce TIDK 3axmroyeHsl B OOOJOUKM pa3siMYHBIX I[BETOB, TaKk YTO He
NPUXOAUTCS TrajaTh, Kakash OKWJIa BBIXOAUT C PpasHbIX CTOPOH Kabes.
Kpome Toro, mBeroBas MapKHpOBKa HeceT HMH(OPMAIMOHHYIO  Ha-
rpy3ky. B pasHbIXx Bumax kabens KMl HMMEIOT Pa3IMYHYI0 OKpAcKy.
Kak mnpaBuio, B TPEeX>KMIBHOM OHHM 0€l0ro, MeNTOro M KpacHOro IiBe-
toB. IlpoBogHuk ¢ Oenmoil m3omanmed npuHHMaeTcs 3a  (ha3OBBIH,
C KpacHOH — 3a HyJEBOH, C JKENTOM HIM HKENTO-3eleHOH OOBIYHO Cily-

JKUT 3a3CMJICHUCM. HpI/I I[pyl"Oﬁ ramMmme yCTOP’I‘IHBBIM LBETOM IIPUBA3-
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Ku cuuraerca okenro-zeneHas TIDK, a jpyrue 1BeTra, Kkak mpaBuio,
pacnpelensoTcss MO BKyCy MOHTHpYIOLIEro Ienb. [J1aBHoe npu 3ToM —
3allOMHUTh MJIM 3alucaTh, KAakoW IBET K YEMy OTHOCHUTCS, 4YTOObI He
OIIUOHUTHCS BIIOCICACTBHUN.

Buytpm camoro kalens, IIOJ BHEIMHEH O00OJNOYKOH, HM30IUPOBAHHBIC
XKUJIBl TOCHINAIOTCS MEJIOM JUIS  YJYYIIEHHS HX CKOJIBXEHHS U Ipenor-

BpallCHUs CIIUIIaHUs.

MapkupoBka kabenen U NpoBoAOB

Ha mepBbiii  B3rimsig  OykBeHHO-IM(poBoe 0003HayeHWe Kabenst  Hamo-
MHHAeT CEKPETHBI KOJ, KOTOpbIH HEBO3MOXHO pasragate. Ha camom
Jele  KaxAbId CcHMBON HeceT B cebe uH(opManuio, 3Has  KOTOPYIO
MOXHO JIETKO IIOHATh, KAaKOro THMa Kabenb TIepe]] BaMH U KaKOBBI €ro
OCHOBHBIE  XapaKTEPUCTUKU. bByKBamH,  pacIlOJOXEHHBIMH B  OIpele-
JICHHOH IOCIIEI0BATEILHOCTH, 0003HavaroTCS MaTepua H30JISIIAN
W OKWIBl, 00JacTh IPUMEHEHHS IIPOBOJA, OCOOCHHOCTH KOHCTPYKIIHH,
midpaMu — KOJMYECTBO JKHI M HX cedyeHHe. DBykBeHHas dYacTh Koja
OOBIYHO COCTOMT W3 4YeThIpeX CHUMBOJIOB (MHorma OykB Oojbmie, HO
JUIMHHBIE  TIOCJIEIO0BATEIbHOCTH, Kak  I[paBWIO,  WUCIONB3YIOTCS  JUIA
MapKUPOBKH CIEIHATBHBIX Kabeseil).

IlepBass OykBa o00O3HauaeT MaTepHan, M3 KOTOPOTO H3TOTOBJIEHA JKHU-
Ja. A — amoMuHHMH; ecaM 3TO Meab, To OykBbl Her. Hanpumep, BBIT

u ABBI'. IlepBblit kabeIb MeHBIH, BTOPOH — aIFOMHHHEBBIIL.

Bropasi 6ykBa — 3T0 00nacTh npumeHeHus mnposojga: K — KOHTpoIb-
Helli, M — wmoHTtaxHubd, [1(Y) mm I — ycraHoBounsni; MIT — rubkuit
MOHTaKHBIH Kabenb. Eciii OyKBBI HET, 3HAYNT, 3TO CHIIOBOH IIPOBOJI.

Tperbss OyxkBa — 510 THn wm3ominuu TIDK. 3pece MHOro o6o03Ha-
yennit: B wmm BP — mnomuBuHwixnopun, JI — nBoiiHas obmotka, K —
kanpoH, Il — mnommstunen, P — pesmna, HP wmmim H — m=eroprouas
pesuna, C — creknoBonokHo, Il — mnonmamunmHeli menk, D — 3KpaHU-
POBaHHBIA.

Yerseprass OykBa 0003HauaeT OCOOCHHOCTH KOHCTPYKLHUM  KaOems:
b — OponupoBannbli neHtamu, I — ruOkuil, T — 118 IpokIagku B TPY-
6ax, K — OpoHupoBaH Kpyrioi npoBonokoii, O — B OILICTKe.

IMomMuMO  mepeducleHHBIX O0003HAuU€HHII ecTb  JONOJHHUTENbHBIE, KO-
TOpble IHUIIYTCS HE MPONUCHBIMH OyKBaMH, a CTPOYHBIMH U  CTaBsTCA
mocne Bcex ocranbHbIX. Hanpumep, BBI'mr — meroprounii BBI', BBI3 —

3arnotHeHHbIH BBI.
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C mmbppamm Bce TOpa3no Ipomie: IepBas 0003HAUaeT KOIMYECTBO
&KW, Bropas — ceueHue okuibl. Hampumep, IIBC 3x6 o6osHawaer, 4To
HPOBOJ UMEET TPH HKIJIBI, IIOMA/(b CEUCHHS KXIO0M U3 KOTOPHIX 6 MM2.

Brnpouem, uHOrma BeTpedaroTcss Kabemn ¢ Oonee CloXHOW 1UQpoBOit
MapKHUpOBKOW, Hampumep cumiaoBoi kabems KI' 3x6 + 1x4. DOrto o3Haua-
€T, 4TO KpPOME TPEX OCHOBHBIX XXWJI CEYCHHEM 6 MM? y HEro ecTh ele Of-
Ha CEYCHHEM ITOMEHbIIEe — 4 MM2, KOTOpask CITyXKUT JULS 3a3EMJICHHUSL.

VYV kabenell WMHOCTPAaHHOTO IPOM3BOJACTBA CHCTEMa MAapKHPOBKH  CO-
BepUIEHHO apyras. Kax mpaBmno, cumioBsle Kkabeom § IIpoOBOJA CTpaH
opBmero CCCP  HamHOro  JemieBie, HEXENM 3arpaHWYHAs — IPOIYK-
.  OOBSACHSAETCS 3TO MPOCTO — OCHOBHOE ChIpbe M1 HUX (Meb,
AIOMUHMH W TOJMMEpPbI) HPOU3BOAAT M J0OBIBAIOT HMEHHO B  CTpa-
Hax ObiBmiero CCCP. Tak d4ro, ecam Bbl yYBHUAUTE KaOelb HHOCTPaHHO-
ro TIpPOM3BOACTBA, BIIOJIHE BO3MOXHO, 4YTO OH M3rOTOBIEH U3  CHIPb,
SKCIOPTHPYEMOro W3 Hamed crpaHbl. bonbluee pacmpocTpaHeHue —Io-
Jy4WJIM ~Ha  HallUX  pbIHKAaX  WMIIOpPTHbIE  HMH(OpMalMOHHBIE  Kabesu

JJIA KOMHLIOTepHOﬁ TCXHHUKH.

CunoBblie Kabenu

OcHOBHblE BHABl Kabenedl M IMPOBOJOB, MCIIOIb3YEMBIE IIPU  MOHTaXE
B YCIOBMAX KBapTUPbl MJIM 4YaCTHOIO JOMa, HEOOXOIUMO pacCMOTPETh
bosnee mnoapobHo. Ilpu mOKynKe, YCTaHOBKE, OKCIUIyaTallMd U PEMOHTE
HE0OXOJUMBI ITOJPOOHBIC CBEICHHS O HUX.

Cpenn  HamOolniee TIONMYJISIPHBIX B TOCIEIHEE BpEMs BHIOB KaOEIbHOW
MPOIYKIMH MOXKHO Ha3BaTh kabens BBI' u ero Mmoxudukanuu.

BBI' o6o3nauaercss cwioBor kabenb ¢ wusomsamuern TIDK w3 TIBX, o060-
nouykod (kemOpukom) m3 IIBX m MemHOW >XWiod, HE HMEIONIMH BHEIIHEH
amuThl (puc. 2.5). Hcmonmp3yercs anst mepefadd M paclpeneieHHs dIIeK-
TPUYECKOTO TOKa, pabouee Hampspkenne — 660—1000 B, wactora —
50 T'u. KommuecTBo »xuin MoxeT BapbupoBaThcss oT 1 go 5. Ceuenune —
or 1,5 no 240 mm?. B OBITOBBIX YCIOBHSX MCIOJNB3yeTCs KaOenb CEUYCHHEM
1,56 MM2, mpH CTPOHWTENBCTBE YAacTHBIX OOMOB — 1o 16 Mm2. JKuisl
MOTYT OBITH KaK OJIHO-, TAK H MHOTOIIPOBOIOYHBIMY. HuKakux orpaHu-

Puc. 2.5. CunoBoii kabens BBI'
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YeHWII Ha YBEIWYEHHE CEYeHHs HET — MOXHO M B KBAapPTHUPE MOJIOXKHUTH
kabenb cedeHueM 10 Mm2.

BBI' npumensiercs npu LIMPOKOM JWama3oHe TeMmepaTyp: oT -50 1o
+50 °C. BeimepxuBaer BiaxsHocTh a0 98 % mpu Ttemmeparype mo 40 °C.
Kabenp moctaroyHo MpoYeH Ha pa3pblB U M3THO, CTOSK K arpecCUBHBIM
XMMHYECKMM BemiecTBaM. IIpm MoOHTaxke cleIyeT HOMHHTb, YTO KaXIbIH
Kabenb WIM TPOBOJ HMEET OINpeleNeHHBIH pamuyc wuiruba. Tak, mias mo-
Bopora Ha 90° mpu wucnosb3oBaHuM kabens BBIT pamuyc u3ruba moimkeH
ObiTh He MeHblie 10 nuameTpoB cedeHust kabenms. B cimydae ¢ mutockum
Ka0esieM MM NIPOBOJIOM CUUTAETCS IIMPHUHA TIIIOCKOCTH.

Bremnsst  obomouka, Kak [paBWJIO, YEPHOrO IBETa, XOTsA HHOTIA
MOXXHO BcTpetHThb u Oemoro. He pacnpoctpamser roperue. M3omarmms
TIDK  mapkupoBaHa  pa3iMuHBIMH  L[BETAMH:  TrONyOBIM,  JKEITO-3eje-
HBIM, KOPHYHEBBIM, OCIBIM C CHHEH IIOJIOCKOH, KpacHbIM M YEPHBIM.
Kabenp ynakosan B Oyxtel mo 100 u 200 M; npyrue pasmepsl BCTpeda-
I0TCSL CPAaBHUTEIBHO PEJIKO.

Cy1ecTByeT HECKOJIBKO pa3HOBHAHOCTEH Kabenss BBI:
¢ ABBI' — Tc e XapaKkTepUCTHKH H30JLHH, HO BMECTO MEIHBIX OKUII

HCTIONIB3YIOTCS ATIOMHHUCBEIC;

e BBI'Hr — keMOpHK C HOHM)KEHHOH rOpPIOYECTHIO;
e BBI'm — Haubonee 4YacTo BCTpPEUAIOINASCS PA3HOBUIHOCTb, CEUEHHE

KaleJist He KpYTIIoe, a MIIOCKOE;

* BBI3 — mpoctpanctBo Mexnmy wmsomsanueii TIDK u xemOpuxom 3a-

MoJHEHO kryTamu u3 [IBX umm pe3snHoBoOM cMechio.

NYM He wumeer pacmiMppoBKH OyKBEHHOTO O0O3HA4YeHUS. OJTO MEIHBIH
cwioBoil kabens ¢ I[IBX-m3omsammeir TIDK; BHemHsAs oOonouka M3 HEropio-
yero [IBX. Mexny ciosMu HM30/SIUMM HAaXOIWTCS HAIMOJHUTENb B BUIE Me-
JIOBAaHHOM pE3MHBI, YTO NpPUAACT KaOelo IOBBIICHHYIO MHPOYHOCTE W Tep-
MOCTOHKOCTB (puc. 2.6). JKnitbl MHOTOIIPOBOJIOYHBIE, BCET/Ia MEIHBIE.

KonnuectBo xun — ot 2 mo 5, ceuenune — ot 1,5 no 16 mm2. Ilpenna-

3HA4YCH U1 IPOBEACHUSI OCBETUTCIIbHBIX U CUIIOBBIX cerel ¢ Harpsixe-

1 2 3 4

Puc. 2.6. CunoBoii kadbens NYM:
1 — menHast xuia; 2 — obonouka u3 IIBX; 3 — npojoibHas Heroprodasi repMeTH3aIus;
4 — ob6onouka u3 [IBX
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HueM 660 B. OOmamaer BBICOKOW BIaro- M TEPMOCTOHKOCTHIO. Moxer
OPUMEHATBCS  [JIsI TPOKJIAJKH Ha OTKPLITOM Bo3fyxe. Jluamason pabo-
uyux Temmneparyp — oT -40 mgo +70 °C. HenmocraTok: u30isLUs 4YyBCTBHU-
TeIbHa K BO3NCHCTBHIO COJNHEYHOIO CBETa, MO3TOMYy Kabemb HeoOXxonu-
MO ykpbiBath. Ilo cpaBHenmio ¢ BBI' moboro Buma Oonee croek u ymobeH
B paboTe, OAHAKO OBIBAET TOJNBKO KpPYyIJIOro ceueHust (He Bcerga ynoOHO
3aKJIaJblBaTh B INTYKAaTYypKy WIM O€TOH) M CyIIeCTBeHHO Jopoke BBI.
Panuyc u3ru6a — 4 nuamerpa cedeHus kades.

KI' pacum¢poBbiBaeTcs odeHb NpocTo — Kabemb rubkuit (puc. 2.7).
Oro kabemb C pabouuM IEpPEeMEHHBIM HampsbkeHHeM 10 660 B, wactotoit
mo 400 Tm wmm noctosHHBIM HampspkeHmeM 1o 1000 B. JKwmbsl menHsle,
ruOKye WK TIOBBIIECHHOH THOKOCTH. X KOJIMYeCTBO BapbUpyeTcs OT
1 mo 6. Uzomsaums TIDK — pesuna, BHemHsisi 00ONOYKA M3 TOTO K€ Ma-
Tepuana. JlmamazoH pabounx Temmeparyp — or -60 mo +50 °C. KabGens
MPUMEHSAETCS. B OCHOBHOM JUI IOJCOEAWUHEHMS Pa3UYHbIX HEepPEeHOC-
HBIX yCTpoiicTB. Yamie BcCero 95TO CBapOYHbIE ammapaTbl, I'€HEPaToOpbl, Te-
mioBsle mymku u T. 1. K[ mpekpacHO 3apeKoMeHAoBal ce0s HMEHHO
B KauecTBe Kaleld, pabOTAIOmIEr0 MPAaKTHYECKH IIPH JIOOBIX YCIOBHUAX
Ha OTKpBITOM Bo3ayxe. Ha crpoiike Ui NPOTSDKKM CHJIOBBIX JIMHMH OH
MPOCTO HE3aMEHUM. XOTs OTAENbHbIE OpPUTHHAIIbHBIE JIIOJH, IIPUBJICUCH-
Hble T'MOKOCTBIO M HajexHocThio KI', MOHTHPYIOT €ro B KayecTBe JOoMall-
Heit mpoBojku. Ecte pasnoBuaHocTs KI'HI ¢ Heroprouei u3onsuuei.

BBBIIB — OpoHUpOBaHHBIA CHJIOBOH KaOemb ¢ MEAHBIMH JKHJIAMH.
IMocnemnue OBIBAIOT KakK OJHONPOBONOYHBIMH, TaK M  MHOTOIPOBOJIOY-
veiMH. KommuectBo xuim — or 1 go 5. Ceuenne — ot 1,5 mm2 go 240 mm2.
Wzomsus  TIDK, BHemHss o000704YKa, IPOCTPAHCTBO MEXIY  M30JIALH-
el m kemOpukom — wu3 IIBX. 3arem wmaer OpoHs W3 IBYX JICHT, Hakpy-
YEHHBIX TakUM o00pa3oM, UTO BHEIUHSAS MEPEKPbIBAET CTHIKM  BUTKOB
HwkHeil. IloBepx OpoHHm kabenp 3aKmodeH B 3amuTHEIM noranr u3 I1BX,
a B Moxudukanun BEBIBHT ncnone3zosan [IBX nmoHmkeHHOH roproye-

Puc. 2.7. Kabens KI':

1 — pe3uHOBEIH ceplieyHuK; 2 — 0007104Ka; 3 — H30IALUSL
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cru. BBBIIB mnpennasHaueH [Uii NEPEMEHHONO HOMHUHAIBHOIO — HAIps-
xeHus 660 u 1000 B. OnHoXuIbHBIE MOAMGUKALMM IPUMEHSIOTCS JUIs
NIPOBEJCHUS TIOCTOSHHOTO ToKa. I[IpokmanmsiBaeTcss B TpyOax, 3emiie W Ha
OTKPBITOM BO3IyXEe C 3alMTONH OT cosHOoa. Jlmama3oH pabodmx TeMmImepa-
Typ — ot -50 go +50 °C. Bnaroycroituus; npu Temmneparype 35 °C BbI-
nepkuBaeT BiIakHOCTE 98 %. Ilpumensercs 1 TOABEICHUS DIEKTPO-
SHEpPrUM K CTallMOHapHBIM yCTaHOBKaM. Paxmyc wm3rmba — He MeHee
10 numamerpoB ceuenus kabens. BBBIIB mpexpacHo mopmoiner s mon-
36MHOTO MOJBEJACHUS JJIEKTPHYECTBA K OTAENBHO CTOSIIEMY CTPOCHHIO.
Mopundpuxanuu:

¢ ABBBIIIB — kabelnb ¢ aTFOMUHUEBOM JKUJIONH;

* BBBIIBHr — Heroprounit Kabens;

e BBBIIBHr-LS — Heroprounii kabemb ¢ HHU3KUM TIa3o- M AbIMOBBIfE-

JICHUCM IIPpU TTOBBIMICHHBIX TEMIIEpaTypax.

MNpoBoaa

HauGonpuieii  momyiaspHOCTBIO — MOJNB3yloTcss  mpoBoga — mapok  [IBIIIT
n IIBIIIr. IlpowsHocuts Takue aOOpeBHATYPHI HOBOJBHO CIOXHO, IIO-
9TOMY YacCTEeHbKO BMECTO HHUX HCIOJNB3YIOTCS 4yTb Oonee 0iaro3ByuHble
ITYHIT u ITYTHII cooTBeTCTBEHHO.

OBIIII (IIYHII) otHOCMTCA K  YCTAaHOBOYHBIM, WJIH  MOHTAXHBIM.
IlpoBox miockuif, ¢ MEOHBIMM  OJHONPOBOJIOYHBIMU  KHJIAMH, IOKpPBI-
TeiMu M3oisnuerd u3 [IBX; BHemmnss obOosouka takke n3 [IBX (pue. 2.8).
KonuyectBo xmn — 2 wm 3, ceuenue — oT 1,5 mo 6 mm2. Ilpumensiercs
OpH  NPOKJIAJKE CTAllMOHAPHBIX OCBETHUTENBHBIX CHCTEM, a Takke M
MOHT@)Xa pPO3ETOK, XOTA IpPEeANOYTHTEIbHEE MHCIIOIb30BaTh €ro  HMMEHHO
i ocBeuieHus. HomuHanpHOe Hampsbkennme — 1o 250 B, wacrora —
50 Tm. TemneparypHble paMKu OSKciulyaraium — oT -15 mo +50°C. Pa-
nuyc u3ruba — He Menee 10 nuamerpos.

OBIIIr (IYI'HII) ommuaercs ot I[IVHII xwmmamu — oHM MHOTO-
npoBOJOYHbIe. VIMEHHO MHO3TOMYy K  Ha3BaHMIO IIPOBOJA  JoOaBIseTcs
«r» — rubkui. Bee xapakTepucTHKY HICHTHYHBI XapaKTePUCTHKAM

Puc. 2.8. Tlposop IBIIIT
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ITYHII, 3a wuckiIo4eHHeM MHHHMAJBHOTO pajuyca u3rubéa — OH MEHb-
me u paBeH 6 paumamerpam. Mwmenno rubkocts ITYT'HII nosBonser mpo-
KJIaJblBaTh €ro B MECTaX, IJe IpOBOJKAa JeJlaeT MHOXECTBO M3rHOOB, WU
UL TIPUCOCOWHEHHMS K CceTH ObITOBBIX npubopoB. IIpoBoma 3THX Mapok
nponatoTess B Oyxtax mo 100 m 200 wm. IlBer, kak npaBmio, Oenblid, pexe
BCTPEYACTCS YEPHBIH.

IIpoBony AIIYHII B uenoM wMMeeT TakMe JK€ XapaKTEePUCTHKH, 4YTO
n IIYHII. Otinyaercs OH TONBKO MaTepualoM KWkl (OHa allOMHUHHUE-
Bas) M, CIEIOBAaTEJIbHO, HE MOXET ObIThb MHOIOIPOBOJIOYHBIM, a 3HAUMT,
U THOKHM.

B 1uenom mpooma mapox IIYHII, IIYI'HII u AIIYHII npekpacho
3apeKOMEHJOBaIN ce0sf WMEHHO Kak OBITOBEIE IIpoBoAa. B  momoBune
CllyyaeB MacTepy HpUXOAUTCS HMeTb JAeN0 HUMeHHO ¢ Humu. OpHako
crefyeT IOMHHMTb, YTO O3TH MapKH IPOBOAOB  Y3KOCHEIHAIU3UPOBAH-
HblE, M HE CTOMT IPUMEHATb HX BMECTO CHIOBBIX Kabeneil (Takux Kak
NYM wmu BBT).

ITpumeuanue. Csoeii nonyasprocmoeio npoeoda IIVHII u I[IVIHII 06s-
3aHbl  npejcoe 6ce20  CPABHUMENbHO HesblcoKol cmoumocmu. Haoo cka-
3amb, 4mMO 6 nocieoHee 6peMs OblI0 3AMeYeHO HecoOmeemcmeue Memxncoy
3a56/1eHHbIM U (pakmudeckum —ceuenuem dcun nposoda. llocne nposepxu
HepeoKo  BbIAICHAEMCS, YMO NpoGoo, UMEIoWUll, eciu 6epumes MapKupos-
Ke, naowaods ceyvenust dwcunvt 1,5 mm? (nanpumep, IIVIHII 3 x 1,5), na ca-
Mom Oene edsa Oomsieusaem 00 1 mm? — mo ecmob ¢hakmuueckoe ceyenue
ocunbl Ha mpemb Mmenvuie. To dce camoe omuocumcs u K uzonayuu. Yem
amo upesamo — ouesuoHo. Ilosmomy npu nokynke nposooog Heobxo-
OUMO UBMEPSIMb CeyeHUe JHCUN U MOTWUNY UZ0TAYUU.

IITIB — wmennbiii npoBon ¢ wmsomsimueit w3 [IBX. IlpoBon Imwiockuit
C  pasgenMTeNbHBIMU  IepeMblukamu. JKuia — OJHONpPOBOJIOYHAs, — Cede-
HueM 0,75—6 wmm2. KommyectBo sxmn — 2 wmmm 3. IlpuMensercs mpu
MOHT@)X€ OCBETHTEJbHBIX CTAllMOHAPHBIX CHUCTEM U  TPOKJIAJKE CHIIO-
BbIXx JuHMH. HomunaneHoe Hanpspkenne — go 450 B, wactora — no
400 TI'm. IIpoBoxy ycToHuMB K MEXaHMYECKUM IIOBPEXKIEHHsM, BUOpa-
MM, a TakKe K BO3ACHCTBHIO arpecCHUBHBIX XHMMYECKHMX BEILECTB, He-
roprod, HMeeT INUPOKUHA TeMIepaTypHbIH AMana3’oH OSKCILIyaTaluu —
or -50 go +70 “C. Bmarocroiikoctb — 100% mnpu Ttemmneparype 35 °C.
Pamuyc wm3rmba mnpu mpokianke cocraBiaseT He Menee 10 auameTpos
ceyeHHs POBOJA.

AIIMNB wumeer Te e camble Xapakrepuctuku, 4yro u IIIIB, 3a wuckmo-

YCHHUCM MaTepuajia )XUJibl — OHa aJIIOMHUHHEBAs.
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AIIB — anroMuHMEBBIA OJHOXWIBHBIA TpoBoA ¢ wm3omsanued n3 IIBX.
[IpoBoa KpyTiblid, CeYeHHE OJHONPOBOJOYHOW JKMIBI — OT 2,5 1mo 16 mm2
MHOTOIIPOBOJIOYHOH — oT 25 1o 95 mm2 IIpoBox NpuUMEHsETCA IPaKTHU-

YeCKH BO BCEX BHJAaX MOHTaXa CTAllMOHAPHBIX OCBETUTEIBHBIX W CHIIO-
BBIX cHCTeM. llpokianpIBaeTcst B IIycTOTax, TpyOaX, CTaIbHBIX W IUIACTH-
KOBBIX JIOTKax. IIIMpoko wWcmoib3yercss NpH MOHTaXe pacIpeelIUTEIbHBIX
LIMTOB. YCTOMYMB K MEXaHHYECKHUM IIOBPSXKICHHAM M BHOpaLMH, BO3ICH-
CTBHIO XMMHYECKHX BEIIECTB; TEMIIEPATYPHBIH pPEXHUM OJKCIUTyaTalum —
or -50 ngo +70 °C. Bunarocroiikocte — 100% mnpu Ttemmnepatype 35 °C.
Pagnyc m3ruda — He menee 10 quameTpos.

B1. Xapakrepuctuku IIB1 Bo BceM COBHNAfalOT C XapaKTEPUCTHKA-
mu AIIB, xpome Marepmana XWibl, — OHa MeaHas. MUHUMaJbHAs TOI-
mumHa kuel — 0,75 mm2. Kpome TOro, jxuia CTaHOBHUTCS MHOTOIIPOBO-
JIOYHO He ¢ 25, a ¢ 16 mm2. Bosiee rubok, uem ATIB.

IIB3. Xapakrepuctukn mpoBoma I[IB3 coBmamaror co  cBoiicTBamMu
AIIB u IIBl (pumc. 2.9). OO6nacte NPUMEHEHHS — MOHT@X YYacTKOB
OCBETHUTENIGHBIX WM  CWJIOBBIX IIeTedl, TJe HEOOXOMUM  4YacThlii  W3THO
IIPOBO/IOB: B pACHpEACIUTENbHBIX INIUTAaX, TIPH YCTAaHOBKE  OOJBIIOrO
KOJIMYeCTBAa  3JeKTpoycTpoiict.  [Ipumensercs  Takke Ui IPOKIAl-
KU JJIeKTpoleneil B aBTOMOOWIsX. Paamyc m3rmba — He MeHee 6 auame-
TPOB NPOBOJIA.

MNBC. MenHplii MHOTOXWIBHBI TPOBOJ C HW30SIIMEH M 000JIOYKOI
n3 [IBX. OOGonouka IpoOHMKAaeT B TPOCTPAHCTBO MEXKAY IKWIAMH, IPU-
naBasi MPOBOAY Kpyriylo ¢opMmy ¥ IIOTHOCTb. JKMIIBI MHOTOMpPOBOJIOY-
HbIE, UX KOJIHYECTBO Kouebimercs or 2 mo0 5, ceuenme — oT 0,75 mo 16 mm?
(puc. 2.10). HomunaneHoe Hampsokenne — a0 380 B, wacrora — 50 I'm.
W3onsauuss KU MMEEeT IBETOBYIO MAapKHpPOBKy, obOomouka Oemas. IIpo-
BOJX HCHONB3yeTCs U NPHCOCAMHEHMS  PA3IMYHBIX  3JIEKTPOYCTPOMCTB,
HaunMHasi C OBITOBOW TEXHHUKM M 3aKaHYMBAs CaJOBBIM HHBEHTapeM. bima-
rogaps THOKOCTM M JIETKOCTH IIPUMEHSETCA TakXkKe JUIi IIPOBEACHUSA
ocBemeHNS © MOHTaxa po3eTok. [IBC sBusercss OBITOBBIM IIPOBOJIOM,
WCIIONIB3YEMBIM  JUISi WM3TOTOBJICHHS — YIJIMHUTENEH, IIHYpOB Uil JH0OOTro
BHJAa TEXHUKH W pEeMOHTa »3yekTpocerell. OH Heroprod (IpH OIMHOYHOH
MIPOKJIAJIKE HE PACIIPOCTPAHAECT TOPEHHUE), TEPMOCTOCK B MINPOKOM

Puc. 2.9. TIposon I1B3
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Puc. 2.10. Ilposox IIBC

quanasoHe temnepatyp (ot -25 mno +40 °C), a Bapuant [IBC ¥ — ot -40 no
+40°C. bnaromapss cBoeil KOHCTPYKUMH YCTOMUMB K M3rMOy M MEXaHH-
yeckomy uzHocy. I[IBC moxer Beigepxats He MeHee 3000 nepern6os.

IIBBII. MenHblii WM MEIHO-TYXEHBIH IUIOCKMH IpoBoA. M3omsmms
xun U obomouka u3 I[IBX. JKuma MHOrompoBosiouHas, MOBBIMIEHHOH TIu0-
koctu. KommgectBo xunm — 2 wmmm 3, cedenme — ot 0,5 mo 0,75 mm2. Ha-
npspkenne — 10 380 B, uwactora — 50 I'n. Mcmonb3yercs kak WHYp ais
MPUCOEAUHEHNUST OCBETUTENBHBIX IPHOOPOB U  OBITOBOH TEXHHKHM HEBBI-
COKOH MOIIHOCTH, HalpuMep MasIbHUKOB, MHKCEpOB, KO(GEMOIOK M pa-

JUO3JICKTPOHHBIX an6opOB.

Kabenn praa nepepaum MHGopmaumm

IMoMuMo  >IeKTpo’HepruM Kabenw mepefaloT HMHGOPMAIMOHHBIE CUTHA-
abl. B mocnenHee Bpemsl MOSBMJIOCH MHOXKECTBO HOBBIX BMIOB IIPOBOJ-
HukoB uHpopmaumu. Ecim eme 10—I15 ner Hasajg cymliecTBOBaIM JIUIIb
TeneoHHbIE W aHTCHHBIC Kabenu, TO ceifyac ¢ pPa3sBHTHEM KOMIIBIOTEp-
HOM TEXHMKM BHUJIOB WH(OPMALMOHHBIX IPOBOJHUKOB CTAlIO0 HAMHOTO
Oosbiie.  BONBIIMHCTBO M3 HMX CIMIIKOM CHELUAIU3HMPOBAHO M IIpel-
CTaBIACT HHTEpeC JHINb UL Y3KONPO(QMIIBHBIX CIenuanucToB. g mo-
MallHero MacTepa JOCTATOYHO 3HaTb M YMEThb IOJb30BaThCs JIMIIb He-

CKOJIbKMMH BUjiaMH. VX MBI 1 paccMOTpHUM.

AHTEeHHbIe Kabean

Ha cerogmsmmuumit neHp dame Bcero wucnonedytores RG-6, RG-59, RG-58
wi  poccuiickue ananoru cepun PK 75 (puc. 2.11). D10 KOakcuanbHble
kabenu JuIi Iepefadd  BBICOKOYACTOTHBIX CHTHANOB UL 3JIEKTPOHHOU
ammapaTypsl, TeleBHACHUS WM paguo. OOBYHO Takoil Kabedb COCTOHUT
13 LCHTPAIBHOM MEIHOM JKWIBI CedeHHeM 1 MM?, OKpy»Karolied ee Hu30-

JIAUU U3 BCIICHEHHOI'O IMOJIMDTUIIEHA, OKpaHa U3 AIOMUHUEBOM (I)OJ'II:-
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Puc. 2.11. KoakcnanbHslil kabens [UIs Iepeads TeICBU3HOHHOTO CUTHAIA

I'M, BHEIIHEr0 TIIPOBOJHMKA U3 JIY)XCHOW MEIHOH OIUIETKH U  00O0JIOYKH
n3 [IBX. Bce OHM mMPOKO HCHONB3YIOTCS OIS TEpeJadd BBICOKOYACTOT-
HBIX CHTHAJOB KaOeIbHOTO M CITyTHUKOBOIO TEJICBU/ICHUS W HMMEIOT MHO-
JKECTBO ~ TEXHMYECKHX  XapaKTEPHCTHK, KAaCAIOIIUXCS YacTOTHl  IIepeiaBa-
€MOro CHIHaja, CONpPOTHUBICHMS, OJKpaHHMpOBaHWS ¥ T. 1. Hampumep,
obo3HayeHne B Ha3Baumu kabens PK 75 o3nawaer, 4ro compoTHBIEHHE
npoBogHuka — 75 Owm. [lanHas wHpOpMamms mOpeAHa3HAYeHA IS CIie-
nuanucToB. Bkparie MOXHO CKa3aTh, 4YTO O3TOT Ka0elnb WJAealbHO MOJ-
XOAWT JUIl TIepeladd BHUJICOCHTHAJa OT aHTCHHBl WM BHUJICOKaMeEphl [0
NIpUEMHUKa (TEJNICBM30pa) M pa3sBOAKM BHICOCHTHAJIIA HAa HECKOIBKO IIpH-
emHukoB. Kabenn wmapok RG HMEIOT HECKOJNBKO pa3sHOBUIHOCTEH M OT-
JUYAITCS IPYr OT Jpyra II0 CONPOTUBICHUIO TIPOBOJHMKA, YCTOWYMBO-
CTH K TEMIEpPaTypHBIM M yIapHbBIM HarpyskaM, BpEMEHH 3aTyXaHUs
CUTHaJIa, PAa3HOBUIHOCTH 3KpaHa | T. 1.

HomnbrorepHbie kabenm (BHTaA napa)

Hcnone3ytoTess Ui TOCTPOCHHUsT  KOMIBIOTEpHBIX cereif. Takoit kabenb

COCTOUT M3 OJHOM MM HECKONBKHX Tap IPOBOJOB, IEPEBUTHIX IOMNAap-

HO, YTO JIeJlaeTcsi B LENSIX YIydlleHMs IpHeMa MM Hepefauyd Cursaia

(puc. 2.12). Kaxknaplii NpoBOAHUK 3aKimodeH B m3oimuoo w3 [IBX wm

nponuieHa. Buemmss o6omouka Taxke u3 [IBX. KabGenp Moxer ObITh

JIOTIONIHUTENBHO ~ OCHAIIEH  BJIArOHENPOHHIAeMOH  000JIOYKOil M3  moiu-

npornuiaeHa. B KOHCTpykumu — BUTOH — mapsl  NPUCYTCTBYET — paspbIBHas

Huth. Ilpu ee momomm c¢ kabens JIErKO CHUMAaeTcs BHEWIHsAS 000J0YKa,

OTKpbIBasl JOCTYI K TOKONPOBOISILIMM >kmiaM. B 3aBucumoctH oOT Ha-

3HA4YCHHUS KaOels BO3MOXKHBI Pa3IHIHbIC BADHAHTHI 3aIIUTHL:

* UTP, unu He3amuieHHas, 6e3 o011ero skpaHa Aj1s 1ap poBOJIOB;

e FTP, wiu ¢onbrupoBanHas, ¢ 5KpaHOM U3 aTIOMHHHEBOH (Obry;

e STP, unu 3amumeHHas ¢ oOIMM 3KPaHOM M3 MEIHOH CeTku; Kaxnas
BUTAasl Iapa 3alIUILIEHA OTASNIBHBIM 9KPaHOM;

e S/FTP, wmu ¢onsrupoBaHHass U O3KPAaHUPOBaHHAs C OOIIMM 3KPaHOM
13 (oIBIY; KaXkzias 1apa JOIOIHUTENbHO 3aKII0UCHA B OKPAH.
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Puc. 2.12. Butas napa

Kpome TOro, BUTble MHapbl pa3ielsIOTCd HA KaTeropuH II0 KOJIUYECTBY
nap, oObeIMHEHHBIX B OJIMH Kabemb. CaMblif paclpOCTpaHEHHbIH Kalelb,
OPUMEHACMBIH JUI1 KOMIIBIOTEDHBIX CeTeH, — 3T0 Kabellb KaTeropuu
CAT5Se. On cocrour M3 4 mnap mNpoBOAOB pasnuuHoro usera. CkopocTb
mepefadd JaHHBIX — 710 1 I'6ur/c mpm wucmonb3oBaHMM Bcex map. IMHo-
rga BcTpeuaeTcs JBynapHblii  kaOenb dTod  kareropuu. Ero mpemmyiue-

cTBa — 00JIee HU3Kasg ce0ECTOMMOCTD ¥ MEHBIIAS TOJIIIHUHA.

TerepoHHbIe KabeAH H npoBoAa

Tenedonnsle kabenmu pgenaTcs Ha 2 OCHOBHBIX Buja. llepBble mpenHas3Ha-
YeHbl Ui TPOKIAAKH HecKobkuX (1m0 400) abOHEHTCKHMX JHMHHH, BTO-
pBle — IS Pa3BOJKHU B OTAEIHHO B3ATHIX KBAPTHPE HWIIN JIOME.

TIIBn — ocHOBHOW Bua Kalbens A MPOKJIAAKMA JIMHUE TenedoH-
HOW CBSI3M, pAcCUMTAHHBIX Ha Ooipmioe KonnyecTBo aboHeHToB. Kabenb
COCTOMT M3 IpOBOJOB, cBUThIX momnapHo. TIDK wu3 wmarkoir megHoi mpo-
Bojoku ceuenueM 0,4 wimu 0,5 MM2, TMOKpHITA TOJMATHUICHOBOM H30JISILH-
eii. B HexoToppIX BHAax kaOeis mapsl OOBEAMHEHbI B TPYMIBI [0 5 WM
10 map. BremHss o06omouka TaKke IOJIMITHICHOBAS WM  BHHIJIOBAs.
BykBel «» ®m «m» B Ha3BaHMM O0003HAYAIOT IUICHOYHBIH S3KpaH. Bctpe-
YaTCs  pasHOBHJHOCTH  KaOeys, OpOHHMPOBaHHOTO JICHTAMM WM  3a-
[IOJJHEHHOTO, B KOTOPOM IIPOCTPAHCTBO MEXIy OOOJIOYKOW W  JKHWia-
MH 3aHHMaeT ruApooOHbIH  ymiotHutens. CioBoM, 3T0 Kabenb st
MoJBEJCHNS Tele(OHHONW CBSI3M B MHOTOKBApPTHUPHBIN JIOM; OH IIPUTO-
JIeH Ui TIPOKJIAAKH MpaKkTHYeCKH BO BCEX YCIOBHAX: IOJ 3€Mied, B Ka-
OeNbHBIX KaHalax WM BO3AYIIHBIM myTeM. Jlns npoBenenus TenedoH-
HOW JIMHMM K OTAEIbHOMY aOOHEHTy U pPa3BOAKM BHYTPH IIOMELICHUS
UCTIONIB3YIOTCS TeIe()OHHBIE TPOBOAA CIECIYIOMINX BUIOB.

TPB — oxpHo- wiam  JBynapHbli  TeneOHHBIH  paclpenesUTeNbHBII

TIpOBOA. DTO MJIOCKUH TIpOBOJ € pa3/ICJICHHBIM OCHOBAHUECM; JKHUJIa ME/1-
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Puc. 2.13. [IByxokuinbHbIH Tenedonnslit nposox TPB

Hasl, OqHONpoBoJouHas1, cedyeHneM 0,4 mwim 0,5 mm2. KonnuecTBo xuim —

2 wm 4 (puc. 2.13). Mzomsums u3 IIBX. IlpennasHadeH ans mpoBeAeHHS
TeNe(OHHBIX JIMHWH BHYTPH IOMELICHWH. OKCIUIyaTUpyeTcss TpU  TeM-
neparype ot -10 mo +40 °C. Bnaxnocts He noikHa mpessimate 80 % mpwu
temneparype 30 °C.

TPII — mno xapakrepuctukaMm coBnagaer ¢ TPB. EnunctBenHoe oT-
mmyue — 9310 m3omsnus, y TPIT ona cpenana w3 nosusTHieHa. OTOT Mpo-
Box Oonee yCTOHUMB K BO3/ACHCTBHIO BHemHeH cpenasl, dem TPB; ero
MOYKHO ITPOKJIA/IBIBATh CHAPY)KU 3/1aHUH.

HITJII — TenedoHHBI IUIOCKUMM IIHYp IIOBBIIIEHHONW T'HOKOCTH
C MEIHBIMH MHOTONPOBOJOYHBIMHM JKHJIaMu. M3omsamms KWl W3 IOIH-
stuneHa. M3omuposanuele TIDK moxpbsitel obonoukoit u3 IIBX. Komnue-
cTBO Xui1 — 2 win 4, ceuenne — ot 0,08 mo 0,12 mm2. Ucnonb3yercst st
IIPOBECHUS JIMHUHM BHYTPH ITOMEICHUH 1 B TEJICOHHBIX allaparax.

INPIIIIM — 1ulockui TpPOBOJ C pas3lesiOIUM OCHOBAaHUEM M MeJ-
HBIMH  OJHONPOBOJIOYHBIMH JKHJIaMH C H30JsA0Meii U 00ONoYKoi W3
nommyTHieHa.  CymectByer  Momudukanus ITPIIBM, o6osmouka  KoTO-
pori msroroBneHa u3 I[IBX. KommuectBo xwmn 2, ceyenme xuiael — 0,9
wim 1,2 mm2  Tlpumensiercs TNpH TNpOKJIagKe TeneOHHOH JIMHUK BHE
[IOMEIICHNS, Ha BO3JAYIIHBIX OIOpax, B 3E€MJIE W IO CTEHaM 3JaHHH.
Croek K TeMIepaTypHOMY BO3ICHCTBHIO, YCIOBHA OSKCIUTyaTalUd —
ot -60 no +60 °C.

CneunanbHble BUAbI kabeneu npoBOAOB

Jnst  MOHTa)ka  JJEKTPUYECKHUX CHCTEM B MECTaX, YCIOBHA  KOTOPBIX
CHWJIBHO OTJIHMYAOTCS OT OOBIYHBIX, HCIONB3YIOTCS CIIE[HalbHBIE Kale-
i, oOnajaromye TOBBIMICHHOW YCTOHYMBOCTBIO K BO3JICHCTBHIO BHEII-
HEH cpeapl M MeXaHW4YeCKUM ToBpexaeHmsM. K Takum wMectam OTHO-

csATCA, HanpuMep, 6aHu, redu, norpeda u T. 1.
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PKI'M — cwioBOH MOHT@XHBIH OJHOXWIBHBIH IIPOBOJI  ITOBBIIIEH-
HOM  TepMmocroiikoct, ruOkumil. JKmima  MenHas,  MHOrOIpOBOJIOYHAS,
ceuerne — ot 0,75 mo 120 mm?. Msomamus U3 KpeMHUHOPraHUYECKOH
pe3uHbl,  000JI0YKa  CTEKJIOBOJOKOHHAs,  IPONMTAaHHAs  TepMOCTOMKOM
9Mallpl0 MM JIAKOM. OTOT IIPOBOJ PAacCUUTaH HAa HOMMHAJIBHOE Hamps-
xeHue 1o 660 B u uyacrory mo 400 I'm. YcroitumB k BUOpauuM, INOBBIMIEH-
HOW BnaxHoctn (mo 100% mnpu temmeparype +35 °C), tepmocToek (nma-
Ma3oH OKCIUTyaTallMOHHBIX TemmepaTryp — oT -60 mo +180°C). Kpome
TOro, MpPOBOJ 3allUIIEH OT BPEIHOTO BO3JEHCTBHMS JIAKOB, pPacTBOpUTE-
ned um  rpubkoBoil mieceHu. VjeanbHbI NPOBOJHUK ISl ITOMELIEHHH
C TOBBIIIEHHOH TeMmmepaTypoil (KOoTelbHblE M II€YH), MOAXOMUT JUIS 3IIeK-
TPOMOHTaXa B 0aHsX, CayHaX, HOJKIFOYEHHUS TyXOBBIX MKadoB.

IIHCB — HarpeBaTenbHblii OfHOXWIBHBIA mposox. TIDK oxHompo-
BOJIOYHAs, H3rOTABIMBAETCS M3 BOPOHEHOM MIM OLMHKOBAaHHOM  cTanu.
Ceuenne xwisl — 1,2; 1,4; 2 u 3 mm2 Usomsiumst w3 [IBX wim nonustu-
neHa. HomunanpHoe Hanpsbkenne — po 380 B, uwacrora — 50 I'm. Ilpo-
BOJ YCTOMYMB K BO3JEHCTBHMIO TeMIiepaTyp B amanasoHe oT -50 go +80 °C
n menoueid. Kpome Toro, mnepeHocuT morpyxkenue B Bomy. IIpumenser-
Ccs B KauecTBe HArpeBaTeNIbHOIO dJIEMEHTa; B OBITOBBIX YCIOBHSX U3
IMTHCB MOHTHpYIOTCS TEILIbIE MOJIbI.

BIIIl — onHOXWIBHBIA MemHBIH npoBox. JKmima MHOrompoBoJodYHas,
3aK/II0Y€Ha B M30JALMI0 U3 MOJNUATHIEHA, O00OJI0YKA TaKXKe M3 IOJIUATH-
nmena win [IBX. Ceuenme xwmael — or 1,2 mo 25 mm2. HomuHameHOe Ha-
npsoxerne — 380 mim 660 B, wacrora — 50 I'm. IlpoBox ycroitumB k me-
pemene namieHus. Jlmamazon paboumx Ttemmneparyp — ot -40 mo +80 °C.
IMpumensiercst  jns  gBUrateneil  apre3sMaHCKUX — CKBAXMH, IOTPY>KEHHBIX
B BOJly B YCJIOBUSIX BBICOKOTO JJABJICHHUSI.

CpetonHoaHbIi  Kalesb OYCHb HWHTEPECHBI BAapHAaHT CHJIOBO-
ro kabems. Ilox mnpospauHoii BHemHEH O00O0NOYKOH  BHOJIb  CHIIOBBIX
TIDK  pa3MemieHs!  JONOJHUTENbHBIE  NPOBOAA  C  IIOCIIEAOBATENBHO
[IOJICOCTMHEHHBIMU ~ CBETOAMOJAMU  pa3sHoro 1nBera. OHHM  pacnosoxe-
HBl Ha pAacCTOSIHUM 2 CM JApyr OT Jpyra, TOpsT JOCTaTOYHO spKo. Ta-
KO  KaOelb  BBINOJHSAET HE TOJBKO JICKOPaTHUBHBIE  (DYHKLHH, XOTS
C ero IMOMOLIBI0O MOXHO CO3[aBaTh LENble CBETOBbIE KapTHHBI. [lomu-
MO OJCTETHYECKHX LeJied OH OueHb YAOOeH /Ui NPHCOSAMHEHUS K Iie-
PEHOCHBIM ~ 3JIEKTpOMEXaHW3MaM.  Yame  BCEro  CBETOOWOAHBIM  Kabenb
WCTIONIB3YIOT  JUIS  TOAKIIIOYEHHMsS  CIIGHMYECKOH  ammapaTypbl.  YJo00eH
OH TEM, 4YTO TMpH pa3pblBe HE NPUXOJUTCS JONI0 HCKaTh MECTO IIO-

BPEKACHUA: TUObI IEPECTAIOT CBETUTHCH.
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C mnoMOIIpI0 TakMX NPOBOJHMKOB MOXHO CO3[aBaTh OYEHb WHTe-
pecHBIe IU3aiHEepCKHE peIIeHWs, TMpeBpamas Kabelb B 3JJIEMEHT OCBe-
menus.  Kpome — cBeTOAMOOHBIX  KaOejeld  CYIIECTBYIOT — 3JICKTPOJIOMH-
HecueHTHble. OHM CBETSATCS paBHOMEpHO 1o Bced muuHe. C  TOMOIIBIO
TaKkuX KaOeyel MOXHO CO3/1aBaTh CBETAINMECS HAIIUCH W JaXKe IeJble
KapTUHBL. OTO OTIMYHAs QJIbTCPHATHBa T'MOKMM HEOHOBBIM  TpyOKam,
U3 KOTOPBIX OOBIYHO M3TOTAaBIMBAIOTCS MMOAOOHBIE ykpameHus. K  To-
My K€ OICKTPOIIOMHHECHEHTHBIH Ka0enb JEIIeBIEC HEOHOBBIX TPYOOK
1 HE OTpaHUYEH IO JJINHE.

[loMuMO CHJIOBBIX TPOBOJAHMKOB  CYIIECTBYIOT KOMIIBIOTCPHBIE  CBe-
TSIKecs Kademu.

CONyYTCTBYHOLUWHNE USAEAUA

J1s  SIeKTPOMOHTaXHBIX paboT ¢ KabeleM HEOOXOAUMBI — CICIHalbHbBIC
KOMIUICKTYIOIIIME, IPH IOMOIIM KOTOPHIX OH MOAKIIOYAaeTCI K JIeK-
TpHUYEeCKHM TIpubOpaM M HCTOYHHKAM DSHEPIHH, MOHTHpDYeTCI K Iepe-
ropoikaM M coeJuHsieTcs Ha CTblkaXx. KaOemb MOXXHO KpemuTh K Hepe-
KpbITHSAM 0€3 3alUTHBIX TPyO0 M KOpPOOOB, MOHTHPYS €ro IpH IOMOLIU
crenuanbHOro  kpemexka. Hambonee — pacrpocTpaHEHHBIM — BHIOM — TaKo-
ro Kpemexa B  OBITOBBIX  YCJIOBUSX  SIBIIIFOTCS  2JIEKTPOYCTaHOBOUHBIE
CKOOBI, IIpeJHA3HAYCHHBIC JUII KpCIUICHHS MPOBOJOB U Kabemed He-
6O0JIBIIIOTO CEUYEHHUSI.

DIeKTPOYCTAHOBOYHAsI C€K00a — 9TO IUIaCTUKOBas cKkoOa, pasmep
KOTOpOH mombupaeTcss B 3aBUCUMOCTH oOTcedueHust kabens (puc. 2.14, a).
Hper B KOMIUIEKTE C METaUIMYECKUM TIBO3JeM wiu mypynoMm. OnHa mpe-
KpPacHO IIOAXOOWT UL KpeIUIeHus Kabelnsd Ha IIEPeropoikax U3 Jepesa,
MATKOTO KHpPIM4Ya, INTyKaTypKd MM IulacTHka. Kpome Toro, amekrpo-
YCTaHOBOYHBIE CKOOBI ObIBatOT Merayumdeckumu (puc. 2.14, 6). UWwmm
Kpenar kabenu Ha J00ble  NEPeKphITUS € TIOMOIIbIO  Jt00eb-rBo3zeH,
IUIOTHUIIKKX TBO3/EH MITH IIypyTIOB.

CamokJesiligecss IUIOINAAKH — OYEHb UWHTEPECHBIH BHJI  Kpemexa.
IMpumensiercst B Tex cilydasX, Korjga Ka0eiab HEOOXOIUMO IIPOBECTH MO
JIEKOPAaTHBHOW TOBepXHOCTH (Hampumep, 1o MeOenu). Ciol  3amuTHON
Oymaru ¢ IOJOIIBBI IUIOMIAJKH CHUMAETCS, M IUIOIAJKa KJIEUTCS Ha II0-
BEpXHOCTh (KOTOpast MOJDKHA ObITh TJAJKOH, OOE3KHMPEHHOW U OYMILEH-
HOW oT meumm). Kabenp npHKpemsercs K IUIONM[AAKe IPHU IIOMOIIM XOMY-

Ta WJIM CIIEIHaIbHOTO 3aKuMa (puc. 2.14,6).
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IMpoBoJa MOXHO KpENUTh TaKXKE MPH TOMOIIM IUIACTHKOBOM  CTSIK-
Kd, MPOCTO BOMB WJIM BKPYTHB B CTEHY TI'BO3[b WM WIypyn U 3alenuB 3a
Hero xomyT. Takoil Crmoco® KpeIuieHWsl [eacTcss Ha CKOPYK pyKy, KOria
HEO0OXOIMMO BPEMEHHO 3a(DHKCHPOBATH KaOelb.

Ecin mox pykod HET CHEHMANBbHOTO Kpemexa, TO MOXHO H3roTo-
BUTh €r0  CaMOCTOSATENBHO, Hape3aB IIOJOCOK M3 JKECTH, HaIpuMep
OT KOHCepBHOW OaHKH, W 3aKpeiisis HX Kak OOBIYHYI0 MeTajulnye-
CKYIO CKOOY.

IlIpumeuanue. Huxozcoa ne npubusaiime nposooda 26030AMu U He Npu-
Kpyuugaiime wypynamu. Jlioboe Hapyuienue eHewHell 000004KU U U30-
JAYUU  MOdCem npueecmu K NOGPeHCOEeHUI0 Npogooda €O 6CeMil  BblINeKalo-

wumu omcI00a NOCIeOCMEUIMU.

Puc. 2.14. 3nenus Anst KpeIwieHUs! IPOBOIKU:
a — MIaCTHKOBAs CKoOa € TBO3JEM; 6 — MeTaJLIH4ecKas Ckoba;
B — CaMOKJIESIIAsICS TLIOMIAKa

Puc. 2.15. PaznuuHble BUJIbI KaOEIbHBIX HAKOHEYHUKOB
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KabeabHble HakOHeYHMKH. UYTOOBI OBICTPO W HAJEKHO IPHUCOEAU-
HUTh Kabenb K HCTOYHMKY IIMTaHUS WIM TpHOOpY, HCHONB3YIOTCS Ka-
OenbHble HaKOHEYHHKH. OHM TNPUMEHSIOTCS B OCHOBHOM JUI  CHJIOBBIX
kalOeneil cpemHero M OOJIBIIONO CEUYEHHs, XOTS B paguoanmaparype ycra-
HABJIIMBAIOTCS M Ha IIpoBOJa Mayoro cedeHus. HakoHedHnku ObIBaroT
MEIHBIMM, AJIOMUHHMEBBIMH WJIH  MeIHO-TyXeHbiMH. OHHM  OTIHYaIOTCA
Ipyr OT Japyra pasmepamu U ¢(opmoil koHTakta (puc. 2.15). Hcnomb3ys
KaOeIbHbIE HAKOHEYHHUKH, MOXHO 3HAUUTEIBHO YNPOCTUTH U  YCKOPHUTH
[poleaypy TPHCOCAWHEHMs KaOelnsi K amnmaparype | IIOBBICHTh HaJlekK-
HOCTh KOHTaKTa. HaKOHCYHWKHM OIpPECCOBHIBAIOTCS IPU  IIOMOLIM  CIIe-
UAJIBHBIX KIIEIIEH.

Ilpumeuanue. Mamepuan Hnaxoneunuxa O00IdCEH COBNAOAMb ¢ Mame-

puanom TIDK nposoonuxa.

CoeaHHeHHe MPpOoBOAHHKOB

Mecra coequHEHHs IIPOBOJOB — 30Ha ocoOoi omacHoctH. Kak mnpaBu-
1o, 90 % Bcex HemoJagOK W aBapuil BO3HMKAaeT MMEHHO B KOHTAaKTaX M Ka-
OenbHbIX  ckpyTkaX. CrocoOOB — COEIMHEHHs  IPOBOJAHUKOB  CYLIECTBYET
MHOXECTBO.

Pyynasi ckpyTka — camblil pacnpoCTpaHEHHBIH W MPOCTOH U3 HUX.
TIDK  ckpyumBaeTcs, MeCTO  CKPYTKH  OOMATBIBAa€TCS  M3OJSAILMOHHOMN

neHTo# (puc. 2.16).

Puc. 2.16. Ilpocteiiinas pyunas ckpytka TTDK
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Topa3no Hame)KHee COSOUHSIOTCS IMPOBOJA IPM  [OMOIIM  CIELHANb-
HBIX CKPYTOK, 0Ka3aHHbIX Ha puc. 2.17.

WNHorna k TakoMy cHoco0y npuOeraTb HeNb3s — HAIpUMep, IpU COo-
CIVHEHHH MEIHBIX U aIIOMHHHCBBIX IIPOBONHHMKOB. B Takux cmywasx co-
CIVHCHHS BBIIONHAIOTCS C MOMOIIBIO CIICNUANBHON apMaTypbl, KOTOPOH
Ha CErOfHAIIHUI ICHb BIIOJIHE JOCTATOYHO, — €CTh M3 Yero BhIOpAaTh.

KaGenbHble CKMMBI

9TH TPUCNIOCOONIEHUS TOMOTalT COCIUHATH
KUIBI TIpoBOAOB, He paspesas TIDK. CxuM cocToMT W3 mamkw ¢ BHH-
TaMd W KapOomuToBOM KopoOku (puc. 2.18). Hcmomb3yercss uisi OTBETB-
JICHUS TIPOBOJIOB OT OCHOBHOH (MarucTpaibHON ) JINHHH.

KinemvMHasi KoJoAka — OYCHb YNOOHBIM BapHaHT COCAMHEHUS IIPO-
BOIOB, 0COOeHHO Korga ux MHoOro. CoOCTOMT U3 IUIACTHKOBOTO KOpIIyca
C HaxXOAAIIMMECS BHYTPH MEAHBIMH BHHTOBBIMH KOHTakTamu (puc. 2.19).
Kononka wMoxer cocrosate w3 12 wim Oonpiie map coeaumHeHus. Eciu
HY)XHO MEHBIIEE KOJINYECTBO, JINIIHUE POCTO OTPE3AFOTCS] HOKOM.

CkpyTka (koimadok) — mnpocredmmii cnoco6 coenunenus TIDK He-
Oonmbmoro ceuenus (puc. 2.20). Ilpumensercs, korma HEOOXOAUMO CO-
CIMHUTh BMECTE HECKOJIBKO KOHIIOB IpoBoja. OTroJIeHHBIE JKWIBI CKpY-
YHMBAIOTCS BMECTE, KOJIMAYOK CKPYTKH HAaBHHYMBACTCS HA HUX.

Puc. 2.17. Pa3nuyuHble CIIOCOOBI CKPYTKU IPOBOJIOB:

a — OTBETBJICHUEC IPOCTOE; 6 — OTBETBIICHUE )!(CH06KOM; 68 — OTBCTBJICHUC 63HI[3.>KHOC;
2 — MapaJuieiibHas mpocTast; 0— TapajuieJibHas )KeJ'IO6KOM; e — MnapajjieJbHas
6aHlla>KHaﬂ; K — mocJieA0BaTeIbHas IMpocTas; 3 — MOoCIeA0BaTEIbHAA )KE)HO6KOM;

u — TI0CJICI0OBATCIbHAA 6a1-u:[a>1<1-1a;1
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KnemMuuku  (Hy/JeBble INMHBI) TIPUMEHAIOTCS B PACIPEAEIUTEIIb-
HeIX mKadax. OHM M[pPEACTaBISIIOT  COOOW  MEOHYI0  IUIAHKY, KOTOpas
KPeNUTCd Ha CHEHUANbHBIX JUIICKTPUUCCKHX 3aXHMaxX M HMeeT He-
CKOJIBKO OTBEPCTHH A MOACOSIMHEHHs IPOBOJOB C MOMOLIbIO BHH-
TOBBIX 3aXuMOB (puc. 2.21). Takoil cmoco0 CcOeAMHEHHS HCIIOJIb3YeT-
cs, Korga HeoOXOAMMO COEJUHHTb HECKOJIBKO HPOBOJAHHKOB B  OJHO
Lejaoe, HanpuMmep IpHU MOACOEAUHEHUWH TOIXOIAIIUMX IPOBOJOB  3a3€M-
JICHUS K 00IeMy.

BuHTOBbIE 32:KMMBI IPEICTABISIOT COOOH KOHTAaKTHI, IPOBOJ B KO-
TOPBIX KPENMTCS C IIOMOIIbIO BUHTOB. CaM 3aXMM MOHTHUPYETCS Ha IOJ-
CTUNAOMLIEH NOBEPXHOCTH C TIOMOLIBIO BUHTOB.

IMaiika. CoenuHeHue MPOBOJOB NpPH IOMOIIM NasyIbHUKA M CIELU-

QJIbHBIX IPUITIOCB MOCTCIICHHO OTXOAUT B IPONILIOE. Ha 3aMCHY 3TOMY

Puc. 2.21. HyneBbie muHBI

Puc. 2.22. 3onsauus ¢ MOMOIIBIO TEPMOYCa0YHOH TPYOKH
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TPYZOEMKOMY IpOLecCy IPHIUIM HOBbIE BHABI COCAMHCHUH, pPaccMo-
TpeHHbIE Bbie. OJJHAKO MHOTA IPUXOIUTCS COSAUHAT IPOBOJIA U TaK.
Tepmoycagounas Tpyoka (TYT) — omiuuyHas anpTepHaTHUBa Kjac-
cuueckoit m3osieHTe (puc. 2.22). Bomee Toro, ona o0iiazaeT KadecTBaMH,
KOTOpBIC H30JICHTC HENOCTYHHBL. [l0 BHEIIHEMY BHIy HAIIOMHHAEeT KeM-
Opuk. Ilpm HEOOXOMMMOCTH H30JIMPOBATh  OTKPHITBIC —YYacTKH — Kabeis,
HOBBICHUTh €r0 MEXaHMYCCKHE U W3OIAIMOHHBIE CBOMCTBa TpyOKa Hape-
3aeTCsl KyCKaMM, KOTOpbIE HAaJeBAlOTCSl CBEpXy OOOJIOYKH MM HW3OJISILUH.
3arem TYT mnpocto HarpeBaercs (masyibHOW JaMmoi, ¢GeHOM, OOBIYHOM
3akurankoi u T. m.). TpyOka yMeHbHIaeTcs B pa3Mepax, IUIOTHO OOXBa-

ThIBas KaOesb U HaJACXKHO U30JIUPYSI €TO.

Ane KTPOMOHTa>XXHbl€ KO p06 KH

Ha camom gene pasnMyHBIX BHJOB KOPOOOK MHOTO: pacHpe/elUTeNbHEIE,
[POTSDKHBIE, YCTAHOBOYHBIE M T. [. PacmpenenurenbHble M IIpouHe KO-
pOOKH BBINONHAIOT (QYHKIMH pa3BA30K U IeEpeKpecTKoB. UYToOBI 3iek-
TPUYECTBO 3arIIHYIO B KAaXKABI YroloK JoMa, HEOOXOAMMO pa3BOAUTH
IpOBOJA, COSNUHSA HMX APYr € JpyroM. Mecra 3THUX COCJWHEHHMH M Haxo-
JITCST B KOpOOKaX, KOTOpbI€ 3allMILAIOT  Y3JI0BbIE TOUYKH 3IEKTPOCETH.
OnHako 5TO He €IMHCTBEHHOE UX mpeAHasHadeHue. OO003HAuuTH coeu-
HeHus KaOenei Ui JIETKOro JOCTyHa K HUM, PEMOHTAa M IOACOSIHHEHUs
HOBBIX IIPOBOAOB WM 3alyTylIKM CTapblX — M BCErO 3TOr0 TaKKe HYX-
HBl KOPOOKHM. ACCOPTUMEHT 3JIEKTPOMOHTRXKHBIX KOPOOOK OUeHb BEINHK,
6onee 3000 BMIOB; JOMalIHME MacTepa U3 BCEro 3TOr0 pa3HOOOpa3us
Yallle BCET0 UCIIONb3YIOT PACIPENEIUTENIbHbIE U YCTAHOBOYHBIE.
Pacnpegenurtenbnbie  kopoOku. IIX eme Ha3bBalOT  pacHacuHbIMU.
Cayxar U1 pacKIIO4eHHMs [POBOJOB BHYTpU HoMemeHui. Yrto 310
o3Hagaer? K mpumepy, Korja OCHOBHOW CHJIOBOW KaOenb BXOAUT B KOM-
HaTy, OT HEro HeoOXOOMMO 3allUTaTh HECKONBKO OIEKTPUUECKHX TOYEK —
pozerok. JKuibl OCHOBHOro Kabenst OrojsioTcs, M K HEMy C IOMOLIbIO
CKPYTOK MJIM CHELHUAIbHBIX KJIEMM IOJCOEAUHSAIOTCS HpPOBOJA, BeLyILHUe
K TodykaM. MecTo, Tae NPOMCXOOUT 3TO pa3BETBIECHHE, 3aKIIOYAETCS B KO-
poOKy, KOTOpast KpEeNnuTCsi Ha CTeHe MJIM MOHTHpyeTcs B Hee. OJra KoOpoO-
Ka M Ha3bIBAaeTCs paCIpeleNuTeNbHON. M3roToBIAIOT €€ M3  IOJIMIPOIH-
JieHa, HE PpACIpOCTPAHAIONIEr0 TOpeHHe, MIM M3 MeTamia. Pasnuuaior
KOpOOKM JUIi CKPBITOM M I OTKpBITOH ycraHoBku. IlepBble 3anenbiBa-
10Tcs B cTeHy (puc. 2.23, a), ocTaBisis BUAMMOW JHIIb KPBIIIKY, BTOpBIE

KPeIsITCs AHULIEM HPSIMO Ha MOJCTHIIAIOINIYIO TOBEPXHOCTh (puc. 2.23, 0).
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Ompenenutscss B BBHIOOpE pacHpeneNUTENbHOM KOPOOKH O4YeHb IIpo-
cro. Ecim mpoBoika ckpbiTas, To U KOopoOka OymeT NOrpyxeHa B CTEHY,
a KOrja WCIIONb3yeTcs OTKpBITas IIPOBOJAKA, TO M KOpoOKa Oyner coot-
BercTBytomed. Ilpu BbIOOpe pasmepa KOpOOKH HYXHO YYUTBHIBATH KO-
JIMYECTBO BXONAIIMX U BBIXOAANMX KaOened. BxomHble oOTBepcTHS YacTo
3aKPBITBl  IUIACTHKOBBIMH ~ MeMOpaHaMM, KOTOpBIC  BBUIAMBIBAIOTCS — IIPH
MOHTake Kabens. [ 3amuTbl COEAMHEHMH OT BJarn 3TH  OTBEPCTHS

KOMIIJICKTYIOTCS CIICHUaJIbHBIMUA PE3UHOBBIMU CaJIbHUKaMU. OTKprTLIC

Puc. 2.23. PacnipesienurenbHbIe KOPOOKH:
@ — U1 CKPBITON YCTAHOBKH; O — JUISl OTKPBITOH YCTaHOBKI

Puc.  2.24.  Iloapo3eTHHKH:

a — JJIs1 IOJIBIX MEPETrOPOIOK; 6— JUIsl KalTMTaJlbHBIX CTCH



COMYTCTBYOLLME U3AEAUS] '
[ 61 |

KOPOOKHM HMEIOT BXOHBI, COOTBETCTBYIOIIME pa3MepaM ToQpsl Win Tpyd
[IBX, 4T0 m03BONAET COOUPATH THOOBIC DIEKTPUUECKHIE CHCTEMBI.

PacnpenenuTensHble  KOPOOKHM — PasiMYalOTCs 10 CTENCHW  3allHIICH-
HOCTH OT BJard W mbeUIM. MH(popMamuio o CTEHNEeHHM 3allUThl MOXHO YBH-
JIeTh Ha CaMOM KOPOOKE HIIU B HHCTPYKIHH.

YcraHoBouHble KOpoOKH. Bropoe HasBanme — mogpo3erHukn. Ciy-
AT I MOHTaXa JJICKTPHYECKUX PO3ETOK M BBIKIIOUATeNeill CaMbBIX pas-
HOOOpa3HBIX MoJeNel, HauWHas OT CWJIOBBIX M 3aKaHYHBAas IIPOXOITHBIMH.
IMonpo3eTHUKHM  U3TOTABIMBAIOTCS M3  TEPMOYCTOIYMBOTO  IOJIHIIPOIIMIIC-
Ha. Pa3Mepsl yCTaHOBOYHBIX KOpPOOOK COBHANAIOT C KOJOJKAMH PO3ETOK
U BBIKIIOYAaTeneil. MeHseTcs NUIIb BBICOTA M3MENHSA, a JHAMETP HMeEeT IIo-
crostHHble pasmepbl — 68—70 Mm. Ilo crocoOy ycTaHOBKM pasiensioTcs
Ha TOAPO3CTHHKH [JIs MOJBIX (HAaIpUMEp, THICOKAPTOHHBIX) IEPEropo-
1ok (puc. 2.24, a) v st KanuTaIbHBIX cTeH (puc. 2.24, 6).

Po3setku

OTH u3AeNus OTHOCATCA K ODIICKTPOYCTAHOBOYHBIM W SIBJIAIOTCS BaKHEH-
OIMM  3JEMEHTOM 000  JomamHed  anmekTpocetd. [lomMmmo — Kilaccude-
CKHX CHJIOBBIX PO3ETOK B TIOCIEAHEE BpEMS IMOSBHIOCH MHOXECTBO HO-
BBIX Pa3HOBHIHOCTEH OTHX NpUOOPOB, KOTOpbIE 3aMETHO OTJIMYAIOTCS
oT cTapbix 00pa3unoB. OHAKO CYTh OCTAETCS TPEKHEH.

Pozerknm (pa3bembl). [lonHoe Ha3BaHWMEe — INTENCENbHAs  PO3ETKA
(puc. 2.25, s1). Bce 3maror, uto 310. HeT Takoro noma, KOTOpBI 0OXOIHT-
csi 0e3 poserok. Benmb HMMEHHO depe3 pO3ETKH TNPOUCXOAUT IOIKIFOYE-
HUE OJCKTPONpHOOpPOB, 0€3 KOTOPHIX HEMBICIMMa COBPEMEHHAs JKU3Hb.
Po3erka — 3TO YacTh IITENCENFHOTO COEIMHEHHs, B KOTOpOE TaKXke BXO-
JIUT BWJIKAa. OTH COCTaBIIIOIIME Ha3bIBAIOT «MaMoW» W «manoit». PasHo-
BHUJHOCTEH pPO3ETOK CYIIECTBYET TaKOE OIPOMHOE KOJIMYECTBO, 4YTO He-
MIOCBAIICHHOMY  4YEJIOBEKY OBIBa€T OYECHb CIOXHO pa3oOparbcs, Kakas
HMEHHO eMy HykHa. UYroObl ompemenuTbcss C  BBHIOOPOM, HEOOXOANMO
3HaTh KOE-Kakue TeXHHYeckue mnoJpoOHocTH. Jlobas po3erka COCTOMT
U3 CJIEAYIOIINX OCHOBHBIX DJIEMEHTOB!

* KOHTaKTOB;
*  OCHOBaHUsI, KOTOPOE Ha3bIBACTCS KOJIOJIKOM;
* 3aIUTHOTO KOpITyca.

Kontakt — oOCHOBHOI paboumii smeMeHT pos3erku. lMMeHHO depe3 He-

ro IPOHMCXOAUT IIepelada SHEPrHMH C CHIJIOBOTO Kalesii Ha KOHTAaKThl IIOJ-

KJII094acMoro npn6opa, MaTepHan KOHTaKTa — METAJUTUYECKUI CILIaB,
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o0JIalaloIui  ONpeleNIeHHOH  yNnpyrocTeio Ul  HAJEXKHOTO  COSIHHEHUs
LITBIPPKOB BMJIKM C po3eTkoil. C OJHOH CTOPOHBI KOHTAKTHI HMEIOT BHH-
TOBblE MM KIIABUIIHBIE 3aKHMBbl JUI IIOJCOECAMHEHHMS K CHIIOBOMY IIpO-
BOJIHHKY, C IpyTrOi — B3aUMOJIEHCTBYIOT C BIJIKOH.

BaxHeHmMMH ~ XapaKTEepUCTUKAMU  PO3ETOK  SBIAIOTCA UX  PacueTHbIE
HanpsbkeHne W cuia Toka. Jlis poserok craporo oOpasua 3TH  BENIHYH-
Hbl coctaBisitor 220—230 B u 6,3—10 A. YV coBpeMEHHBIX pPO3ETOK [0-
myctumast cuina Toka — 10—16 A. Ot 3THX mOKa3arenaed 3aBHCUT CyM-
MapHasi  MOIIHOCTb  DJEKTPONPHOOPOB, KOTOPbIE  MOXHO  ITOJCOECAMHUTDH
K OTAenbHOM poserke. CpaBHHTE: CyMMapHas MOIIHOCTb CTapoil po3er-
ku — 1386 Bt (1386 Br = 6,3 A x 220 B), Torma xak cCOBpeMEHHOH —
3520 Br (3520 Bt = 16 A x 220 B). Ilomywaercs, 4TO HBIHEIIHHE PO3ETKH
NOYTH B TPH pasa INPEBOCXOAAT cTapele. IIpoMcXoaumT Tak u3-3a yBeEJH-
YeHUs MOINHOCTH OBITOBBIX 3yekTpompubopoB. Ecimm B kBapTupe CTOSAT
pa3peMbl craporo oOpasua, TO CIEIyeT XOpPOLIEHbKO MOAyMaTb, CTOMUT
JM  TOJACOCIMHATH K HUM CTUPAJbHYI0 MAaIlMHY WIM KOHIULHUOHEp. Ma-
TepHall KOHTAKTa MOXET He BbLICPIKATh.

Ho 3T0 He enuWHCTBEHHas HpoOleMa CTapblX pO3CTOK. PaccTosHme Mex-
Ny BBIXOAHBIMH KOHTaKTaMH TOXKE€ pAa3HOE, Yy COBPEMEHHBIX pPO3ETOK OHO
Gonbmie. Kpome TOro, amaMerp IITBIPHKOB BMIIKM TAaKXKE PAa3HHUTCS: BMECTO
4 MM oH crtan 4,8 mMm. Jlpyrumu cioBaMH, HE BO BCAKYIO CTapyl PO3ETKY
MOXKHO TOJKIIIOUHTh COBPEMEHHBIH 3ieKTpormpubop ©0e3 MOMOIIM  MOJIOT-
Ka — Ja M HYXHO JH. B cTappIXx po3eTkax TOIbKO [Ba IpoBoga — ¢asa
U HOJb, B COBPEMEHHBIX — TpU: (ha3a, HOMb M 3eMJIs, Belb Ha BCEX HOBBIX
npubopax IpeaycMOTPEHBI CHELHallbHbIe 3a3€MISIOIIUME IPOBOAHMKU. Slc-
HO, YTO IIpU MHOAKIIOYEHHH K CTapoil po3eTKe [aHHas 3alluTa paboTaTh He
Oyner, a 3T0 abCOMIOTHO HENOIyCTUMO C TOYKH 3peHus OesomacHoctH. Ho
JIeNI0 JaXKe HE CTOIbKO B KOHCTPYKIMH DPO3ETOK, CKOJBKO B HHTAIOIIEH CH-
JIOBOM CeTH, KOTOpasi MOXET HMETb CHUCTEeMY 3a3eMIICHHS, a MOXEeT U He
HUMETb, YTO HE TaKasl YK ¥ PeAKOCTb B JOMaX CTapOi MOCTPOHKH.

Koaonxka — ocHOBaHME pO3ETKM, TO, Ha YeM JAEpXKaTCsi KOHTAKThI
U 3alMTHBIA kopmyc. CremaHa oOHa M3 KepaMUKM MiId KapOoiuTta (B cTa-
ppix obOpasuax). Kepamuka — TpeKpacHbIH AWDJICKTPHYCCKHH MaTepu-
an, TPOYHBIH M OrHECTOMKMH. EJMHCTBEHHBII €ro MHMHYC — 3TO Xpyl-
koctb. CeH4yac KONONKM M3rOTaBIMBAIOTCS M3  CHELHMAIBHOIO  IUIACTHKA.
Ecan poserka BcTpamBaemas, Ha KOJOJIKE €CTb KpEIUIGHHs [UIsl €€ ycTa-
HOBKH B ITOJJPO3ETHHKE.

3ammMTHBIA KOpHyC — 5TO BHENIHSS IOKPBIIKA pa3beMa C OTBEPCTH-

SIMU 110 LITCIICCJIbHYIO BUJIKY. OH BBINIOJIHAET 3allIUTHYIO U J€KOpaTUB-
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Hyto ¢GyHKOuE. B ompenencHHBIX BHIAX PO3ETOK B KPBINIKY YCTaHABIIHBA-
I0TCS  CHELUalbHbIE IIPUCIIOCOOJEHHS, TaKMe KaK 3allUTHBbIE  IUTOPKH,
KPBILIKM, KHOINKM BBbITAJKMBAHUS BHJIKM, MOACBETKAa M T. 1. [lenaroT Kpblll-
KA W3 TEPMOCTOMKOH  HeOblomelcsa IIacTMaccel € PasHOOOpa3HBIMU
BCTaBKaMH, KOTOpBIE YKpAaIlaloT PO3eTKM H MOTYT OBITH 3aMEHEHBI, €CIH
HE MOAXO/SAT K HOBBIM 000SIM MJIU JIEMEHTaM IIaHUPOBKU.

HaunbGonee nomyisipHbIX BUIOB PO3ETOK HE TaK Y>K U MHOTO.

BcTpoeHHasi po3eTKa Tak HasbIBaeICs, IIOTOMY YTO €€ KOJIOAKAa BMe-
CT€ C KOHTAaKTaMM IIOIpY’K€Ha B CTE€Hy W 3alUUTHBIA KOPIYC IOYTH He
BBICTYyNIaeT U3 IUIOCKOCTU  CTEHbl. MOHTHpyeTCsl Takas po3eTka Ipu
CKPBITOH IPOBOJIKE B YCTAHOBOUHbIE KOPOOKHU (IIOAPO3ETHUKH).

Ilpn ycraHOBKE HAKJIagHOH poO3eTKHM He TpeOyeTcs penarb B CTEHE
orBepcte. OHa MPOCTO  MNpPHKpEIUIsieTcss K  IOBEPXHOCTH.  3allUTHBIN
KOpIyC OKpYyXaeT pa3beéM CO BCEX CTOPOH, HE OCTaBIsisl OTKPBITHIMU
KOHTAKTBI, KaK B CITy4ae cO CKPBITBIMH PO3ETKAMH.

VY po3erok c 3azeMJIeHHEM €CTb KOHTAKTbl, COCJHHEHHbIE C 3a3eMIIsi-
oIUM npoBogoM (puc. 2.25, 6). Takue po3eTKHM MNpeAHAa3HA4YCHBI ISl yCTa-
HOBKH B 3JIEKTPHYECKUE CETU, B KOTOPHIX IPELYCMOTPEHO 3a3eMIICHHE.
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Puc. 2.25. Posetku:
a — oObIYHasl IITENCeNbHAs; 6 — IITENCENbHAs Ul CETH C 3a3eMIICHHEM;

6 — Pa3HOTHIIHBIC B O/IHOI KOJIOJIKE
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JIBoiiHBIE PO3eTKHM HCIONB3YIOTCA IS IOAKIIOUEHHS Cpasy  JBYX
LITETICEBHBIX BHJIOK. B OCHOBaHMM HWMEIOT OJHY KOJIOAKY CTaHAapT-
HOTO  pa3Mepa, IOITOMY  BCTPOEHHBIM  BapuUaHT  JBOHHOH  pO3ETKH
HOPUTOJEH JUII YCTAHOBKM B OJMH MOApO3eTHHK. Ecim B omHOM Mecte
TpeOyeTcs HOIAKIIOYEHHE PO3ETKM C KOJNMYECTBOM THe3[ Oombmie 2,
TO IOMEIIAIOT HaKIajHble KOJNOAKM (OTKPHITAas IIPOBOAKA) WM  MOH-
TUPYIOT ~ HECKOJIIBKO  OJHOTHE3IOBBIX  PO3E€TOK PAIOM M HAKJIAJbIBAIOT
CBEpXY PaMKy (CKpBITast IIPOBOJKA).

Poserkn ¢ JONMOJHUTEIBHBIMH (PYHKIMSIMH MOTYT OBITH JIIOOOTO TH-
na, TJIABHOE OTJIMYHME — B KOPIyCE WIIM KOJOJKE YCTAHOBJEHBI JOIOJ-
HHUTENbHBIE  rajpkethl.  HamOosnee  pacmpocTpaHeHHbIE — MPUCHOCOONCHUS:
HOJCBETKA, 3alUTHBIC INTOPKH, KpBIIKH, y0eperaromue OT  BJArH,
BBITAJIKMBATECJIb BUJIKHU U TaﬁMep OTKJIIIOYCHH.

CymecTByeT Takoil BHJ pO3CTKH, Kak MNPOXOAHAsA. OTO O3HA4aeT, 4To
OHa HE SBIMETCA KOHEYHOW B diIekTpuueckoil mnemm. CuinoBoil mpoBox, 3a-
IUTBIBAas TaKyl0 pO3€TKy, WIEeT Janblle K cuenyromeil. OHa MOHTHpyeTcs
npu  O0ecKOpoOOYHOM  pPacKIIOYEHMH IPOBOAOB. IIOMHMO CHIIOBBIX Cylle-
CTBYIOT U PO3€TKHU ISl HAKOHEUHUKOB MH(OPMAIIMOHHBIX KaOele.

AHTeHHasi PO3eTKAa OTINYACTCS OT OOBIYHON CHJIOBOM BHEIIHUM BHJIOM
BBOJa. BMecTo OOBIYHBIX IBYX OTBEPCTHIl MOJ IUTHIPH BUIIKM Y HEE pazbeM
[OJ HAaKOHEYHHK aHTEHHOro kabOems. Takue pO3ETKHM YCTaHABIMBAIOT B Me-
CTax, IJIe CTOSAT TEJIEBU30PbI, WU UX NEPEHOCST C MECTa Ha MECTO.

Tenedponnass poserka co3laHa MOA pa3beM Telae(OHHOrO ammnapara.
CymecTByeT HECKONBKO BHJOB: OT CaMbIX IIPOCTHIX, YCTaHABIUBAEMBIX
psooM ¢ TeneOHHBIM amNIapaToM, JO CIOXKHBIX, HMCIOIIMX BHI U pa3-
MEpbI CHIIOBOH PO3ETKH.

KomnbloTepHasi po3eTka 110 BHEIIHEMY BHUJIY OUYEHb IIOXOXa Ha Te-
nedonnyro. Otinyaercss pa3sMepaMH  KaOEJBPHOTO HAaKOHEYHHUKA W KO-
JIMYECTBOM  KOHTAKTHBIX  IIPOBOJOB.  lcmone3yercs  misi — HOAKIIOYCHUS
k MHTepHeTYy U COeIMHEHHS KOMITBIOTEPOB MEX/Ty COOOM.

Cpean  MHOTOYMCICHHBIX  BHMIOB  pPa3HOOOpa3HbIX  PO3ETOK  BCTpeda-
I0TCS  Takue, KOTOpble OOBEIUHSAIOT B OIHOM KOpIyce 3JIEKTPHYECKHE,
aHTCHHbIE, TeJIe()OHHbIE U KOMIIBIOTEPHBIE pa3beMbl (puc. 2.25, 6).

Ilpumeuanue. Huxozoa ne oocmagaiime GuIKYy u3 poszemku, oepeas 3a
wryp. Ilpu maneiiwem nepexkoce wimuvlpbKo8 GUIKU OHA 3ACMPHEM 6 KOH-
makmax. [lepnys 3a npo6oo, MOJCHO NPOCHO GbIMAWUML PO3CMKY U3
CHeHbl U co30amp yepo3y KOPOMKO20 3aMbIKAHUSL.

B pasHBIX CTpaHax INTENCENbHBIC pPa3beMbl MOTYT CHJIBHO  OTJIH-

4aThCs ApYT oT Apyra. Hanpumep, den, KymieHHbli B YKpause, He-
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Puc. 2.26. TlepexoTHUKH JUTsI pa3IMYHBIX TUIIOB PO3ETOK

BO3MOXKHO MOAKIIOYHTH K  (paHmy3ckoil poserke. Ilpu HeoOXoaumocTH
MO/ICOSIUHEHUS HECOBMAJAI0IINX pa3beMoB UCIIONB3YIOTCS crienu-
anpHble mepexofgHuku (puc. 2.26). Kcratm, Tak Ha3bIBacéMbIE E€BPOpO-

3€TKH — HeMeHKI/Iﬁ cTangaprT.

BbiknroyaTtenu

BeikmouaTeneil, kak M JpYruxX 3JI€KTPOYCTAaHOBOUHBIX M3JENMi, CyIle-
CTByeT BEIMKOE MHOXeCTBO. DUPMBI-IPOM3BOIUTENM Hamepeboil  mpen-
JaraloT  OoraTredInMi acCOPTUMEHT MpOAYKUMH Ha o060l Bkyc. TouHo
TaKk e, KaK M pO3ETKM, BBIKJIIOYATENN COCTOST M3 TPeX OCHOBHBIX Ya-
CTel: KOHTAaKTOB, KOJOAKM M 3allUTHOM KpBILIKM, KOTOpPBIE M3rOTOBIIE-
HBl M3 Tex e MarepuanoB. Kak M po3eTky, BBIKIOYATENH OBIBAIOT CKpbI-
TOH (BCTpaWBaeMble) W HapyXHOW (HakmagHele) ycraHoBOK. Ha sTtoM mx
CXOACTBO 3aKaH4MBaeTca. PasHuma B cruemyromeMm. Ecmm poserkn  ciy-
KaT Ul HOAKIIOUEHMS K  DIEKTPOCETH, TO BBIKIIOYATENM  Pa3pbIBAIOT
JNEKTpUUecKyto uernb. [IoABMXKHBIX 3JIEMEHTOB B po3eTKe HeT. B BbIKIIO-
gaTene paboTa BBINONHACTCS ICPEKHIHBIM KOHTAKTOM, KOTODBIH, H3Me-
HSsL CBOE IIOJOXKEHHE, pa3MbIKaeT MIM 3aMblkaeT 1emb. K  BbIKIIOUare-
JI0, B OTIMYME OT PO3ETKH, IMOAXOAUT JIUIIL OJUH IpoBOJ — (ha3OBbIM.
B HEKOTOpBIX BBIKJIIOUATENISIX €CThb KOHTaKT [UISl TIOJCOCAMHEHHS HPOBO-
Ja 3eMiau. OCHOBHBIE BUIbI BBIKIIIOUATENEH CIeayoIue.

KnaBumnble BbpikgouaTead. OCHOBHOM Buag — 3T0 mpubOp C OAHOHU
KIaBumed wiM KHomkod (puc. 2.27, a). Takoil BBIKIIOYATENb HCIIOIb3Y-
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ercsi, Korga HeoOXOAMMO BKJIIOUUTh MM  BBIKIIOYHTH OJUH  HCTOYHMK
ceera. Jlis ynoOCTBa M SKOHOMHUM MECTa YCTaHABIMBAIOT —BBIKIIOYATENIN
¢ 2, 3 mm c OoNBIMM KOJMYECTBOM KiIaBUII. Takod arperat crocoOeH
BKJIIOYAaTh M OTK/IIOYATh HECKOJBKO HE3aBUCHMBIX JAPYyr OT JApyra HCTOY-
HHKOB CBeTa. DTO OYEHb YHOOHO, ecnu TpeOyeTcss M3 OJHOH TOYKH YIpaB-
JISITh OCBELIEHHEM B HECKOJIBKUX TIOMEIEHHSAX.

I[IpoxoaHoii BhIKJIKYATENb (TMepeKIYaTe]b) — 3TOT BHI MO3BOJSA-
€T yNpaBiIATh OJHHUM HCTOYHMKOM CB€Ta M3 [IByX pasHblXx Touek. Ilo
BHEUIHEMY BHJy OH HHYEM He ONINYaeTcs OT OOBIYHOTO BBIKIIOYATEJIS.
Pasnuna craHOBUTCS 3aMETHOM NPH B3IJIA/IE HA €r0 KOHTAaKThl. BMecTo
2 B OJHOKIABHUIIHOM IHepekiouaresne MX 3. Y [ByXKJIaBHUIIHOIO — 6 BMe-
cro 3. IlpoxomHOH BBIKIIOYATENb — BEIIb OUYEHb yJHOOHas. MoxkHO 3aii-
TH B CHAIbHIO, BKJIIOYUTh OCBEIEHHE Yy JABEPH, a BBHIKIIOYUTH HEPEKIIO-
YaTeseM y U3rOJOBbSI.

Beiknouarenr ¢ moacBerkoil. Ha ero xopmyce wiaM mpsMoO Ha KJaBu-
max BCTPOEHA WHIWKATOpHAs JIAMIIOYKA, KOTOpas CBETUTCA B TEMHOTE.
Takoif BBIKIIOYATENb HE HPUXOAUTCS HCKaTh HA OIIyIb, JOCTATOYHO IIPO-

CTO B3IJIAHYTb Ha CTCHY.
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Puc. 2.27. Beikirodarenu:
a — OJHOKJIABUIITHBIN BBIKIIIOUATEIIb; 6 — PETYJIATOP OCBEIICHHUS;
6 — JIMHEIHBINA BBIKITIOUATEIh
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YiaaponpouHble M NbLIEBJIAr03allMIeHHbIe BbIKJIOYATENIH C IOBBI-
LIEHHOH MEXaHM4YeCKOH MpPOYHOCTBIO W 3allUTOM OT BIAarM M IbUIM YyCTa-
HABJIMBAIOTCS HA YIIHUIE, B BAHHBIX KOMHATAX U T. [I.

CperoperynsiTop  (AMmMMep) — 9TO  BBIKIIOYATENb, COBMEIIEHHBIH
C peryisiTopoM sIpKoCTH ocBemeHus (puc. 2.27, 6). B mnocnemnee Bpems
TakMe BBIKIIOYATENM CTaIM O4YeHb MOmyasapHbIMH. C IOMOLIBIO JHMMe-
pa MOXHO IOTpY3UTh KOMHATy B IOJIyMpaKk MM OyKBalbHO 3aluTb CBe-
TOM, IUIaBHO II0BOpauMBas pydyKy WIM HaxuMas kiasuimry. CyiecTBy-
I0T JUMMEpbI, KOTOpble YIPAaBISIOTCS IYJIbTOM WM JIa)Ke T'OJOCOBBIMU
komaHgamu. CTOMT Takas Bellb B 6—7 pa3 JOpoxe, 4eM OOBIUHBIH BbI-
kmouarens. OIHAKO JUMMEp HMEeT U HEKOTOphle MuHYychl. Hampumep,
OH CO3[aeT paJuONOMEeXH. I[lOAKITIOUCHHBIE IIOCIENOBATEIBHO CBETOpE-
IyJISTOpPbl BeAyT celdsi mpocto Hempeackasyemo. Camoe TIlaBHOE, OHM He
MOTYT HCIOJNB30BAaThCSl C 3HEProcOEperarolMU  JIaMIaMH, CTOJb IIOIy-
JISIPHBIMH CETOJTHS.

KHonoynble, WIM JHMHeliHble, BBIKJIIOYATEJIH MOHTHPYIOTCS  Cpasy
Ha nposox (puc. 2.27, ¢). Yame Bcero OHM HUCHONB3YIOTCA B TOpIIEpax,
Opa 1 npoueil OCBETUTEIBHON TEXHUKE.

Beikaouareap ¢ TaiMeEpOM HMMEET 9acOBOM  MEXaHW3M, KOTOPBIH
BKJIIOYAeT MM OTKJIIOYAeT CBET uepe3 3aJlaHHble IPOMEXYTKH BpPEMEHH.
C TakuMH BBIKJIIOUATENISIMA MOXKHO YCTaHABIMBATh pPa3jIMYHbIE JlaT4H-
KA (MHOTJa OHHM MOHTHPYIOTCS IpSAMO B KOpPIYC BBIKIIOYAaTens), cpaba-

ThIBAIOIIHUE HA 3BYK, CBET UJIN IBUIKCHUEC.

OCBELLEHUE

OCHOBHBIE IIpaBHJIa OCBEIICHHUS CIIEIYIOIINE.

1. OcBemeHHOCTh KOMHATHI JO/DKHA OBITH He MeHbmie 15 Br ma 1 M2 mio-
magu (peds HWIeT O JaMIax HaKaIWBaHUs). JTO 3HAYWT, YTO €CJIU pas-
MEpBl TOCTHHOH 5 X 4 M, TO JIIOCTpa JO/DKHA HMMETh IITh JIaMIIOYEK II0
60 Bt kaxxas.

2. PaccrosHue OT moja A0 HIDKHEr0 Kpas IOTOJIOYHOTO CBETHIIbHUKA
IOIDKHO OBITh He MeHbIe 2 M. Eciim ecTh JKellaHHe IIOBECHTH B THIIO-
BOW KBapTHpe MHOTOSPYCHYIO XpYCTallbHYIO JIIOCTPY, TO CHadaia CTo-
WT 3ayMaThCs O TOM, He OyAyT JIM JJaMITIOYKH OCTaBJISITh OXKOTHU Ha JIOY.

3. CBerwIbHMKM B BaHHOW KOMHATe€ U CaHy3Je O0S3aTENbHO JIOJDKHBI
HMETh CTEKJIa JUIS 3allUThl OT TIIOBBIIICHHON BIAXHOCTH H OpBI3T BO-

nel. Crenens 3ammtsel — IP 54 u Beie (Tabu. 2.3).
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Tabnuya 2.3
Pacmindposka 3navenuii IP
3ammTa 0T MOCTOPOHHUX TBEPABIX TeJa H MBLITH
uﬁ‘;’p‘?;‘}) Buj 3ammTel
0 3amuTel HET
1 3amura oT TBEpABIX TeI pa3MepoM > 50 MM
2 3ammra OT TBEPIBIX TN pasMepoM > 12,5 MM
3 3amura oT TBEPABIX TEN pa3MepoM > 2,5 MM
4 3ammra OT TBEpIBIX TEN pasMepoM > 1 MM
5 YacTruyHas 3aniuTa OT IbUTH
6 ITonnas 3ammra OT MBUIH
3amura oT BoAbI
uﬁ;::)aa;lP Buja 3aiurhbI
0 3anuTel HET
1 3ammra OT Kareib, KOH/IEHCaTa, TaJalolnX BEPTHKAIBHO
2 3ammra OT Karenb, MaJaluX Mo yrioM o 15°
3 3ammra OT Kareib, MaJalomuX oA yriioM 1o 60°
4 3ammra OT Kaneib, MagaomnX HO JTI00BIM YIIIOM
5 3ammra OT CTpYH, HaJaronuX MO TF00BIM YIIIOM
6 3amuTa OT JUHAMUYECKOTO BO3JICHCTBUS IOTOKOB BOJIBI
(MopcKasi BOJTHA)
7 3ammra OT HOMagaHus BOBI IPH MOTPYKEHUH Ha ONPEACICHHYIO
riryOuHy
8 3ammrTa OT BOJBI IPH HEOTPAHWIECHHOM BPEMEHH IOTPY KEHHS
Ha OIIpEJIeNICHHYIO TITyOuHYy

Croco6 ocBelleHNs] 3aBUCHUT OT BUJ1a CBETUIILHUKA.

HanpaBnennblii cBer. CBETHJIBHMK TaKOro BHIA OCBEL[aeT OMpere-
JICHHbIH y4YacTOK IUIOIAAM II0JOOHO 3IeKTpuueckoMy (oHapuky c¢ ped-
JIEKTOPOM.

Henpsimoii cBer. HempsmbiM  Oyner Ha3bIBaThCsl HANpaBlICHHBIH  CBET,
OTpPa)KCHHBIH OT KaKoi-1M00 MOBEPXHOCTH.

Paccesitnnblii  cBer. CBET OT JIaMIOYKH PACIpPOCTPAHAETCS PaBHOMED-
HO BOo Bce crtopoHbl Ha 360°. Tak cBeTHT OOBIYHAS JlamMna HAaKaJIMBAHHSA,

KOTOpasi He MPHUKPBITA a0aKyPOM.
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Cmemannblii cBer. Ero JAar0T XHUTPbIC JIaMIlbl, KOTOPbIC CBCTAT BCC-
MU TpEMs  BBILICTICPCHHUCICHHBIMU crocodaMu Cpady: W HaIpaBJICHHBIM,

" OTPA’XEHHBIM, U paCCCAHHBIM.

Namnbl

Cpennt  BCeX  QJICKTPOYCTAaHOBOYHBIX M DJICKTPOMOHTAXHBIX — W3AEIHN
OCBETUTENIbHASL  ammaparypa UMeeT  Haubonee  OOraTtelii  acCOPTHMEHT.
OTO MPOHMCXOIUT IOTOMY, YTO 3JIEMEHTHI OCBEUICHUS HECYT B cebe He TOJb-
KO cyry0O TEeXHHYECKHE XapaKTepUCTHUKH, HO M OJIEMEHTHl nu3aiiHa. Bos-
MOXXHOCTH COBPEMCHHBIX JIaMIl W CBETHIBHUKOB M WX BHCUIHWI BHI Ha-
CTOJIBKO Pa3HOOOPA3HBI, YTO HEMYAPEHO U pacTepsThes (puc. 2.28).

MHoOTrouNCIeHHbBIE BHABI JIaMI  HMEIOT  pa3lMYHYyl0 MpPUPOLY CBETa
U OKCIUIyaTHPYIOTCSI B HEOAWHAKOBBIX ycioBusix. YrToObl pa3zoOparhbes,
KaKoro THIIA JIaMIa JOJDKHA CTOSTh B TOM HJIM WHOM MeECT€ M KaKOBBI
YCIOBUSL €¢  IOJKIIOYECHHWsS, HEeoOXOIMMO BKpaTie W3y4UTh OCHOBHBIC
BH/IBI OCBETHTEIIFHOM amnmapaTypsl.

VY Bcex naMIm, IMOKa3aHHBIX Ha puc. 2.28, ecTh oxHa oOmas dYacTe: IIO-

KOJIb, € TIOMOILIBIO KOTOPOI'0 OHU COCAUHSIOTCS C IIPOBOIAMU OCBCIICHU .

l-“? \

Puc. 2.28. DnexTprdecKye JaMITbl pa3IUIHbIX BHI0B
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Pasmepsl 1OKOMSIT M HAaTpoOHa MMEIOT CTPOrylo kiaccubukanuio. Heob-
XOIUMO 3HaTh, YTO B OBITOBBIX YCIOBHAX IPHUMEHSIOT JIAMIIBI C 3 BHJa-
MH IIOKOJEH: MaJleHbKHM, cpeaHuM u OombmmM. Ha TexHWYeckoM  s3bIKe
oHM o0Oo3Havatorcst coorBeTctBeHHO El14, E27 u E40. Ludpst B Ha3Ba-
HUM O0003HA4YalOT JWaMeTp LOKOIs B MWUIMMeTpax. llokonb, wmimm ma-
TpoH, El14 wyacto Ha3pIBalOT «MHHBOH» ((paHI. — «ManeHbKH»). CambIit
pactpoctpaHeHHbslii  pasmep — E27. [latponst Ttuma E40 wucnoms3yror
B mpubopax yJIMYHOTO OCBemIeHWs. JlamMmbl 3TOH MapKUpOBKH HMEIOT
morgHocTh 300, 500 u 1000 Br.

[loMumo 1OKOJICH, KOTOpbIE BKPYYHBAIOTCSI B TATPOH C IIOMOIIBIO
pe3sOBl, eCcTh M JApyrne KOHCTPYKIMH, HampuMep IITHIPHKOBOTO — THIIA.
Onn HaszpBarorcst  G-mokomsamu. OCHOBHOE HMX JOCTOMHCTBO —  IIO3BO-
JISIOT OKOHOMHUTH MecTO. VICromb3yloTcst B KOMIIAKTHBIX —JIFOMHUHECIICHT-
HBIX M TQJIOTCHHBIX JIammax. 2 wWiu 4 MITHIpbKaMy JIaMIa KPENHUTCS B THE3-
Jie cBeTWiIbHUKa (puc. 2.29).

Bumos G-mokoneit muoro. OcnoBuele w3 Hux G5, G9, 2G10, 2Gll1,
G23 wu R7s-7. Ha cBerwibHMKax M JaMmmax BCerja yKas3plBaeTcs UH-
dopmammst o mokone. Ilpm BBIOOpe JamMmbl  HEOOXOAMMO  yYHMTHIBAaTh
9TH JaHHEIC.

OpHa W3 BaXHEHIIMX XapaKTepHCTHK JIaMIIBl — €€ MOmHOCTh. Ha
0aJulOHE WM IIOKOJE IIPOW3BOJUTENH BCErJa YKa3blBa€T MOIIHOCTh, OT
KOTOpOH 3aBHCHUT CBETUMOCTh Jammbl. Ho 3TOo He spKkocTh CcBeTa, KOTO-
pelif  OHa wm3mMydaer. B jmammax pa3snM4HOW IpPHpPOABI  CBETAa  MOIIHOCTH
AMEET  COBEpIICHHO  HECOIOCTaBMMBIE  3HauyeHWs. Hampumep, sHepro-
cOeperaromass IpH yKa3aHHOW MoImHOCTH 5 Bt Oyzmer cBeTHTh HE XykKe
JaMIbel  HakaauBaHMs MommHOCTEI0 60 BT. To e kacaeTcs W JIIOMHHEC-
OeHTHBIX Jami. CBETMMOCTh JIaMIIBI HCUHCISIETCss B JoMeHax. Kak mpa-
BWJIO, O3TO HE YKa3bIBaeTCs, TaK 4YTO IIPH BHIOOpE JIaMIIBI HEOOXOIMMO
OpPHEHTHPOBATHCS HA COBETHI IPOAABIIOB MIIH 3aryIsIbIBAaTh B Ta0I. 2.4.

Puc. 2.29. Jlamnia co ITHIPHKOBBIM LOKOJIEM
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Tabruya 2.4

CBeTo0TA24a JIAMII PAa3HBIX THIIOB

Tun JamMnbr Ceserootaaua, im/Bt
CranapTHas 1aMIia HaKaJTHBAHUS T—17
Kpunronosas 8—19
I"anorennas 14-30
PryrHas 40—60
JIromuHECLIEHTHAS 40—90
KoMrakTHas TIOMUHECIIEHTHAS 40—90
Harpuesas 90—150

Cerootmaga o6o3Hawaer, 4ro 1 BT MoOmHOCTH JaMmBl COOTBETCTBY-
€T OIpeleJIeHHOMY KOJIMYECTBY JIIOMEH cBeTa. I3 TaOmuumel BHIHO, 4TO
sHeprocOeperaromas KOMIIAKTHas JIIOMUHECLEHTHas Jjamma B 4—9 pas
9KOHOMHUYHEE, HEXKENM JIaMIla HaKaJluBaHHA. MOXHO JIETKO II0JICUMTATh,
YTO CTaHJapTHas Jamma MolHocTeio 60 BT maer mpumepno 600 M, ToOr-
Jla KaKk KOMITaKTHAs MMEET Takoe JKe 3HaueHwe npu MomHoctn 10—11 Br.
Ha crospko e oHa OyeT 3KOHOMHYHEE 110 SHEPTrONOTPEOIICHUIO.

Jlamna HakanuBaHusi (1amMma oOmero HasHaudeHusi, JIOH) — cawmsbrit
NEpPBBIi MCTOYHUK 3JIEKTPUYECKOTO CBETA, KOTOPBIM TOSBHICS B JOMAII-
HeM obuxone. Ona Oblna m3oOpereHa eme B cepeauHe XIX B., u X0Td ¢ TO-
ro BpPEMEHHM HEOJHOKPATHO  MOJAEPHHM3MPOBANIACh, CYMIHOCTh  OCTaJlach
6e3 u3menenmii. Jlro6as JIOH cocroMT U3 CTEKISHHOTO OajllIoOHa, IIOKO-
I, Ha KOTOPOM pAacIoNIaraloTcs KOHTAKTBI W MHPEJOXPaHHUTENb, U HUTH
HaKalIuBaHWs, u3nydaromed cBer. Cnupanb HaKaluBaHMS  CHENaHA U3
BOJb()PAMOBBIX ~ CIUIABOB, KOTOpBIC JIETKO BBIJEPKHUBAIOT pabouylo TeM-
neparypy 3200°C. YrtoObl HHTP MTHOBEHHO HE IIeperopena, B OaIOHBI
coBpemeHHblx JIOH HakauuBaloT Kakoil-HMOyOb HMHEpPTHBIH Ta3, HampH-
Mep aproH (paHpiie B OauloHe co3faBaics BakyyMm). [lpuHuum paGoTsl
JaMIbl  O4eHb TNpocT. [IpM mpomyckaHuM TOKa depe3 IPOBOAHUK Malo-
IO CEUeHUs U HU3KOH NPOBOAMMOCTH 4YacThb DSHEPIrMU YXOAMUT Ha pa3o-
IPEB CNUPAIU-TIPOBOAHMKA, OTYErO TOT HAYMHAET CBETHTbCS B BUIUMOMN
yacTu cnekTpa. Hecmorps Ha croib mpoctoe ycrpoifcto, Buaos JIOH
CYyIIECTBYET OrpOMHOE MHOecTBO. OHHM pasnuyatoTcss 1o ¢dopme, Ha-
3HAUCHUIO U pa3MepaMm.

JlexopaTuBHbIE JIaMnbl  (cBeuH): OalIOH MMEET BBITAHYTYIO (dopMy,
CTWIN30BaHHYI0 10J OObIYHYI0 cBedy. Kak npaBumilo, HCHOJB3YIOTCS
B HEOOJIBIINX CBETWIIBHHUKAX U Opa.
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OkpallleHHble JIaMIIbl:  CTeKJa OaJUIOHOB HMEIOT — pasjMyHble  I(BETa.
Takue TaMIIbI HCIOIB3YIOTCS B I€KOPATHBHBIX LIEIIAX.

3epKalbHBIMH JIAMIIAMH HA3bIBAIOT JIAMIIBI, 4acTh CTEKJIHHOTO Oasuio-
Ha KOTOPBHIX: IIOKPHITA OTPAKAIOWIUM COCTABOM [JIsl HANpaBIECHHS CBeTa
KOMIIAKTHBIM ITy4koM. Takue Jammbl ualie BCEro HCHOJIb3YIOT B IMOTOJIOY-
HBIX CBETWJIBHUKAX, YTOOB! HANIPABJISATH CBET BHU3, HE OCBELLAs MOTOJIKA.

JlaMmbl  MECTHOTO ~ OCBEIICHHs paboTaloT Mmoj HampskeHuem 12, 24
n 36 B. OHM noTpeONAIOT HEMHOrO SHEPTUM, HO U OCBEIIEHHE COOTBET-
cryromee. Ilpumenstorcss B pydHbIX (oOHapsX, CHCTeMax aBapHHHOTO
OCBEIICHHSA U T. .

JIOH mo-mpexxHeMy OCTalOTCs B IEPBBIX pPANaX HCTOYHHMKA CBETa, He-
CMOTpS Ha HEKOTOpbIE HENOCTaTKH. VX TIJaBHBIM MMHYCOM  SIBISIETCS
ouenb Hu3kuit KIIJI — He OGomee 2—3 % or mnorpebusemoil sHepruu. Bce
OCTaTbHOE YXOAUT B Temwlo. Bropoit MuHyc 3aKkiouaercs B TOM, 4YTO
JIOH HeGe3omacHbl ¢  MPOTHBONOXApHOH  TOYKM  3peHus.  Hampumep,
oObIUHAst Tras3eTa, €CIM €€ MOJIOKHUTh Ha JIAMIOuKy MommHocTeio 100 BT,
BCIbIXMBaeT InpumepHo uepe3 20 muH. Hamo 1M roBopuTbh, 4TO B HEKO-
Topbix Mecrax JIOH Henb3s skciulyaTupoBaTh, HampuMep B MalleHbKUX
abaxypax U3 IUIacCTMKa MM JepeBa. Kpome Toro, Ttakue jammbl He-
pgomroseynsl. Cpok cmyxObl JIOH cocrapmser mnpumepro 500—1000 4.
K wu4mcmy IIIIOCOB MOXHO OTHECTH JEIIEBH3HY U IIPOCTOTY MOHTaXa.
JIOH He TpebyroT KakuX-1u0O JONOJIHUTENBHBIX YCTPOHCTB s pado-
Tbl, B OTIIMYUE, HATIPUMED, OT JTIOMUHECLIEHTHBIX.

lajgorennbie JamMnbpl Majlo OTIMYAIOTCA OT JIaMII HakajduBaHus. Enxun-
CTBCHHAs pas3HHIIA MEXTy HHMH — 93TO Ta30BEIi cocraB B OamwioHe. B ra-
JIOTEHHBIX JlaMIaX K MHEPTHOMY Tra3dy IpUMEMIMBAlOT Hox MM Opom.
B pesynpraTe CTaHOBHTCS BO3MOXKHBIM IIOBBILIEHHE TEMIIEpATyphl HU-
TH HAaKaJMBaHUs U yMEHbIIEHHWE ucrapeHus Bonbppama. MmenHo mo-
9TOMY J1aMIlbl MOXKHO JeJaTh OoJieeé KOMIAKTHBIMH U  YBEIMYHUTb CPOK
ux ciyx6sl B 2—3 pasza. OnHako TeMmIiepaTypa HarpeBaHHs CTeKIa II0-
BBIIIAETCS BECbMa 3HAYMUTENbHO, [O3TOMY TaJlOT€HHBIE JaMIIbl  JENaloT
u3 KBapueBoro marepuana. OHM He TepnsaT 3arps3HeHuid Ha konbe. Ilpu-
KacaTbCA HE3AIIUIICHHOH pyKOH K OalgoHy Hemb3s — JaMIa Ieperopur
oueHb OblcTpo. JluHelHble ranmoreHHble JjaMmbl (puc. 2.30) wucHoONB3yrOTCS
B MEPEHOCHBIX MM CTAllMOHAPHBIX HpOXEKTOpax. B Hux wuacro ObIBaroT
JIATUUKH JABHKEHHS.

OnHOM M3 pa3sHOBUIHOCTEH TaJOreHHBIX JIAMI CUMTAlOTCAd TaK Ha3bl-
BacMble  KOMIIAKTHBIE OCBETHTEIbHBIE yCTPOICTBA, KOTOpbIE  HCIOJB3Y-

IOTCsl B T'NIICOKAPTOHHBIX KOHCTPYKIUAX. KoMIakTHbIE OCBETHTEIbHBIE
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yCTpoHCTBa MMEIOT 3epKajbHOe mokpbiTue (puc. 2.31). K wmuHycam ra-
JIOTEHHBIX JIAMI MOXKHO OTHECTH WYyBCTBHTEIBHOCTh K HepenagaM Ha-
npspkeHns.  Ecim  OHO  HecTaOWIBHO, Jydlle HPHOOPECTH — CIHELUaTbHbII
TpaHc(hopMaTop, BEIPABHUBAIOIIUH CUITy TOKA.

JlioMuHecleHTHbIe  Jamnbl.  [IpuHiun  paboThl  JIIOMHHECLEHTHBIX
mamn  (puc. 2.32) 3HAYUTENBHO OTIMYACTCS OT IPUHIMNA pabOTHl JIAMII
HakalnuBaHHA. BMecTo Bonb(hpaMoOBOM HHTH B CTCKISHHOM KoJOe Takoi
JlaMIbl MOJA BO3JEHCTBHEM JIEKTPUUECKOIO TOKA CBETATCA Mapbsl PTYTH.
CBeT Ta3oBOro paspsfa INpakTUYeCKM HEBHIMUM, IIOCKOJbKY H3IIydaeT-
cs B yIbTPaHONETOBOM YacCTH CIIEKTpa. OTOT CBET 3aCTaBIIET CBETUTh-
cs JOMHHO(OpP, KOTOPBHIM MOKPBITHI CTEHKH TpyOku. MbI BHAUM CBede-
HUE JIIOMUHO(ODA.

Puc. 2.30. JIuneliHas rajoreHHast jamiia

Puc. 2.32. JlloMUHECIIEHTHAsI JIaMITa
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BhemHe M 1O Ccrmoco0y COGAMHEHMs JIIOMUHECIECHTHBIC JIaMIIbl TaKXkKe
cwipHO ommmyatorcs or JIOH. Bmecto pessboBoro marpoHa ¢ o0eux CToO-
poH TpyOKM ecTh JiBa IITHIPbKA, 3aKPEIUIAIONIMXCS CIEAYIONMM 00pa-
30M: UX HaJI0 BCTABUTh B CIICLMAJIbHBIN TATPOH M MOBEPHYTh B HEM.

JltoMuHECIIEHTHBIE ~ JaMIBl HMMEIOT HH3KyI0 palodylo  TemIeparypy.
K moBepxHOCTH Takoil Jammbl MOXHO O€3 OIacKh TNPUKOCHYTBCS, IO-
S5TOMY OHHM YCTaHaBIMBAIOTCA TJE YroAHO. boibpmias NOBEpXHOCTH CBeue-
HUS CO37aeT POBHBIM paccesHHBI cBeT. lMeHHO mo’TOMYy UX HHOTAA
Ha3bIBAIOT JIAMIIaMH JHEBHOTO cBeTa. Kpome TOro, Bapbupysl cOCTaB JIiO-
MHHO(DOpPA, MOXHO H3MEHITh I[IBET CBETOBOI'O W3Jy4eHHUs, Jenas ero 00-
jee TpHeMIIEeMbIM Ul 4desnoBedeckux ra3. [lo cpoky ciayxObl JroMHHEC-
LEHTHBIC JIAMITBI IPEBOCXOJAT JIaMIIbl HakaiuBaHus moutd B 10 pas.
MuHYCOM TakuMX JIaMII SIBJISIETCS HEBO3MOXHOCTh IIPSAMOTO  ITOJKIIOYE-
HUS K SJekTpoceTd. Hemp3s mpocTo HAKWHYTH 2 MPOBOAA HAa TOPHBI JIaM-
Bl M BOTKHYTH BHWIKY B pO3eTKy. JIs ee BKIIIOUCHHs HCIOJIB3YIOTCS CIie-
nuanbHele  Oamtactel. CBsA3aHO 5TO € (U3MYCSCKOM NPUPOJOH  CBEYCHHS
nmamr.  Hapsimy ¢ 2nmexTpoHHBIMM — OamgacTaMH  HCIIONB3YIOTCSL  CTapTepHl,
KOTOphIE Kak OBl IO/DKMTAIOT JIaMITy B MOMEHT BKJIIOYCHHS. boibmimH-
CTBO CBETWJIFHMKOB IIOJl JIIOMHHECIEHTHBIC JIaMITbI OOOpYZOBaHBI BCTPO-
CGHHBIMM MEXaHM3MaMH CBEYCHMs HAIoJOOHe DIICKTPOHHBIX  IyCKOpEry-
nmupyromux annaparos (ITPA) miu npoccensimu.

MapkupoBKa JIIOMHHECIIEHTHBIX JIaMII cliokHee MapkupoBku JIOH:

» JIb — Oemnblii cBeT;

e JIJI — mHEBHOI CBET;

* JIE — ecTeCTBEHHBbIH CBET;
e JIXb — XOJ0JHBIH CBET;
» JITb — Terublii cBerT.

[lepBass nmdpa, naymas 3a OyKBEHHOW MapKHpPOBKOH, 00O3HaudaeT cre-
NeHb LBeTonepenaud. Yem BbIlIe CTENEHb IBETONEpenayd, TeM Oosee MpH-
OMMKEHO OCBelIeHHEe K ecTecTBeHHOMy. [lociennume nBe uudpsl 0003Ha-
YalOT TEMIICpaTypy CBEUCHHS B COTHSAX KEJIBBUHOB: 27 — CBEpXTEIUIBIH
oemprii (2700 K), 30 — rerumenid Genbrii (3000 K), 40 — ecrecTBeHHBIH Oe-
nbti, win Oenbiit (4000 K), Oomee 50 — XomoAHblii OeJblid, WM JHEBHOU
(5000 K). Hampumep: mapkupoBka JIb840 o3nHauaer, uTo 3Ta Jamma JaeT
CBeT, TemIeparypa kotoporo pasua 4000 K, et Oernblii, THEBHOI.

KoMnakTHble JI0OMHHECHeHTHbIe »JHeproceperamommue Jjgamnbsl. [lo-
SIBJICHHE Ha pBIHKE KOMIIAKTHBIX JIIOMHHECIEHTHBIX 3HeprocOeperaro-
owmx Jsamn  (puc. 2.33) 1poW3BENO HACTOSIIYI0 pPEBOJIIOIMIO B  CBETO-

TEXHHUKE. Boutn YCTpaHCHBI TJIaBHBIC HEOOCTAaTKN JIFOMHUHECICHTHBIX
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JaMII — HX TPOMO3JKHE pa3Mepbl M HEBO3MOXHOCTb HCIIONb30BaTh IIPHU-
BBIUHBI LOKONb OpaucoHa. Ilyckoperymupyrommii asromar (IIPA) Obmn
BMOHTHPOBAH B JIAMIIOBBIIl LIOKOIb, AJMHHAs TpyOKa CBEpHYJIach B KOM-
MAKTHyI0O chnupanb. Temepb  pa3HooOpasuMe  BUAOB  dHEProcOEperaroiux
JaMn ouyeHb Benuko. OHU pa3IMYalOTCs HE TONBKO IO CBOEH MOIIHOCTH,
HO ®H 1o ¢opMe paspsamHbIXx TpyOok. ILTIOCEI Takoil JaMIbl OYEBHIHBL:
HET HYXAbl YCTaHABJIMBATh OJIEKTPOHHBIN OaacT Juis 3alycka, IOJb-
3yACh CHEIHUATbHBIMH CBCTHIbHUKAMH.

KomnakTHast JIOMHHECLEHTHas JamIa [pHIIa Ha CMEHy  OObIu-
Hoit JIOH. OpHako y Hee, Kak M y BCEX JIIOMHHECLUEHTHBIX JaMIl, €CThb
HEJIOCTaTKU.

MHuHYCOB HECKOJIBKO:

* TakHe JIaMIIbI IUI0XO PabOTAIOT MPU HU3KUX TEMIIEpaTypax, a pu

-10°C u HMXe HAYMHAIOT CBETUTH TYCKJIO;

*  JI0JrO€ BpeMs 3aIlyCKa — OT HECKOJIBKUX CEKyH/] 10 HECKOIBbKUX

MUHYT;

*  CIBIIIEH HU3KOYACTOTHBIH I'yJl OT 3IEKTPOHHOro Oaacra;

* He paboTalOT BMECTE CO CBETOPEryIATOpaMu;

* CpPaBHHTENBHO JOPOTHUE;

* HE JIIO0ST YaCTOTO BKIIOYEHUS U BBIKITIOUCHHS;

* B COCTaB JIAMIIbI BXOJST BPEJHbIE PTYTHbIE COSANHEHHUS, IO3TOMY OHA

TpeOyeT CrelnanbHON yTUIIH3al1Y;

*  €CJIM MCIIOJIb30BaTh B BHIKIIOYATEIE MHANKATOPBI TOJCBETKH, J1aMIla

HAYMHAET MEPLATh.

Kak ©Obl HM crapanuch HpPOU3BOAUTENH, CBET JIIOMUHECLEHTHBIX JIaMIl
MOKa HE OYeHb IOX0X HA EeCTECTBEHHBIH M pexeT riasa. Kpome sHepro-
cOeperatomux samn ¢ IIPA  cymecTByer MHOXECTBO — pa3sHOBHIHOCTEI
JaMn  0e3 BCTPOEHHOrO 3JIEKTPOHHOro Oajulacta, HO OHU MMEIOT COBep-

HICHHO ApYyrue HOKOJIU.

Puc. 2.33. KommakTtHas sHeprocoeperaromnias Jamia
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Puc. 2.34. CBeToauOAHAS JlaMIIa

CBeToAHOHbIC JIAMIIbI 9TOT MPOAYKT BBICOKUX TEXHOJOTHH IIO-
spuiicst B 1962 r. C Tol moOpbl CBETOAMOAHBIE JIAMIBI CTAIU IOCTENEHHO
BHEIPATBCS HA PBIHOK OCBETUTENbHOW mpomykumu (puc. 2.34). Csero-
IUOA 10 TIPUHIWITy JACHCTBHA — O3TO caMblii OOBIYHBIA IIOTYIPOBOJIHUK,
Yy KOTOpOTrO 4acTb HHEPruM B mepexoje p—n cOpackiBaeTcs B BHIE (OTO-
HOB, TO €CTb BHJIMMOro cBeTa. Takue JIaMIIbl HMMEIOT IIPOCTO MOTpsicaro-
mue xapakrepuctuku. Onu mpeBocxoasT JIOH mo Bcem mokasarensiM:
JIOJITOBEYHOCTH, CBETOOTJaye, OSKOHOMMYHOCTH, IpPOYHOCTH M T. A. Ectb
JMIIb OJMH IapaMeTp, KOTOpPBI CHEpKHBAET LIMPOKOE pPaclpOCTPaHEHUE
9TOr0 4Yyjaa TeXHUKHM, — IneHa. OHa mnpubnusurensHo B 100 pa3 mpeBocxo-
IAT LeHy OObYHOM naMmbel HakanuBaHuA. OpHako paboTa HaX 3THMH
HEOOBIYHBIMU ~ MCTOYHMKAMH  CBETA  IIPOJOJKAETCS,  BIOJHE  BO3MOXHO,
YTO CKOPO OHU CTaHYT ropa3jo JeUIeBIe.

BBumy HEOOBIMHBIX (H3UUECKHX XapaKTEPHCTHK CBETOJAMONOB M3 HHUX
MOXKHO  M3rOTaBIMBaTh  HACTOSIIME  KOMIIO3MIMH, HalmpuMep B  BHUIE
3BE3JHOr0 Heba Ha MOTONKE KOMHATHL. OTO 0e3omacHO H  He TpebyeT
OOJIBILIMX 3aTPAT SHEPTUH.

3A3EMAEHUE U SAHYAEHUE

Ceromus 3asemiieHHe — OonpHas TeMa. Tak MPOHCXONUT MHOTOMY, YTO
OOJIBIIMHCTBO KMWJIBIX JIOMOB OBbLIO IIOCTPOGHO B T€ BpeMeHa, Korjga 3a-
3eMJIEHME HE cuuTajoch o0s3arenbHbIM. C TOH MOpHl MPOIUIO MHOIO JIET,
U TeHeph BBLACHACTCS, YTO OHO IIPOCTO XKU3HEHHO HEOOXOUMO.
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IMockombKy peub HAET O O€30IIaCHOCTH 4YeNOBEKAa M €ro JKHU3HH, HEeoO-
XOAMMO TOoApoOHee paccka3arb 00 3ToMm sBiaeHMH. OHO ObIBaeT IBYX BH-
JIOB: COOCTBEHHO 3a3€MJICHUE U 3aHYJICHHE.

3azeMIe€HME — 93TO COEAMHEHHME BCEX TOKONPOBOIAIIMX wvacTel 3Jiek-
TpUueckoi ceTu ¢ 3emieil. Bech KoMIleKC Mep IO MOHTaXKy 3a3eMIICHU
JIe7aeTCsl ¢ OJHOM LeNIbI0: OTBECTH TOK, BO3HUKIIMHA B HEHYKHOM MeECTe,
TyJa, Ille OH HHUKOMY HE IOBpPEAMT. DTO CBOEro poja KiamnaH cbpoca Ha-
npspxeHns.  IlpuBemem  mpumep. Jlrobas coBpeMeHHas —CTHpanbHas —Ma-
MMHA HMeeT 3a3eMICHHME. OTO 3HAYMT, YTO MPOBOJHUK 3a3eMICHHSA CO-
€IMHEH CO BCEMU YacTsIMH Ipubopa, KOTOpble HE JMOKHBI OBITh IOA
HANpPsDKEHUEM: KOPIYCOM M JETalsMM BHYTPEHHEro KpEIUICHUs [JBMra-
Tens, Oapabana um T. nA. Ecmm cTupanpHas MammHA MOAKIIOYEHA K CETH,
B KOTOPOH HET IpOBOAA 3a3¢MJICHHUA, TO IPH JTIOOOM IOBPEXKICHUH IH-
TaHWS Ha OTHX 4YacTAX MOSABUTCS Hanpspkenue. Herpynano cebe mpencra-
BUTb, 4YTO IIPOM30MIET, KOIrJa YeNOBeK MPUKOCHETCS K Takoil MaliuHe:
ynap TokoM. Ecnm 3a3emiieHne ecTb, TO HalpsbKeHHE YHIET ¢ Kopiyca
[0 3al[UTHOMY @POBOJHUKY M MTHOBEHHO cpaboTaeT yCTpPOHCTBO 3a-
muTHOro otkimouenus (Y30), pearupyroliee Ha yTed4Ky TOKa (€CIM OHO,
KOHEYHO, yCTaHOBNIEHO). IIpukocHOBeHHe K mpubOpy B 3TOM Clydae HU-
4YeM HE TPO3MUT, IOCKOJIbKY CONPOTHBIEHHE UEJIOBEYECKOH KOXXH HaMHO-
ro Oonblle, 4YeM MNpoBOAHMKA. I['pomoorBoj (Oosee mNpaBWIBHO — MOJI-
HHEOTBO) — €IIe OJMH XOpOWMH NpHUMep 3a3eMIECHHs, TOJIBKO MEXIY
HeOoM M 3emieil. Paspsan ynmapser B MeTaminmueckuil cTepikeHb U, HE 3a-
TparuBas JIOMa, YXOJUT B 3emiio. ['poM00TBOI 00s3aTeNbHO BXOAMT B 00-
LIy CXEMY 3a3eMJIEHHs YaCTHOTO JJOMa.

3emus, WM, TIpaBUIbHEE CKa3aTh, 3a3eMIIEHHE, — TPETHH IPOBOA
B ongHopasHOH cern. B cymmHoctH, pabouell Harpy3kn OH HE HeCeT,
a CIYXUT CBOEro poja IpefoxpaHureneMm. B ciyuae, korma siekrpu-
94eCTBO BBIXOJAUT U3-II0J KOHTPONS (HampuMep, IpH KOPOTKOM  3aMbl-
KaHUM), BO3HHKAeT yrpo3a II0oXapa WIM yaapa TOKOM. UroObl 3TOro
He npomsomuto (T. €. 3HAuUCHHE TOKA HE JOIDKHO IIPEBBICHTH Oe3omac-
HBII a1 uenoBeka M npuOOpPOB  YpOBEHb), BBOAUTCS 3a3zemiieHue. [lo
9TOMY IIPOBOJY M30BITOK 9JE€KTpHYECTBA B OyKBaJIBHOM CMBICIIE  CJIO-
Ba YXOAUT B 3eMIIIO.

B pomonHeHHMe MOXKHO CKa3aTh, 4YTO HYJIEBOHM IIPOBOJHUK TaKKe MO-
KeT OBITh 3a3eMJEHHEM M, B IIPUHLUIE, UM M SBJISETCS, HO TOJIbKO Ha
anekrpoctaHuuu. CuTyanus, Koraa B JOMe HeT 3a3eMileHus, Hebe3omac-
Ha. Kak c Hell cnpaBUTbCs, He MEHsAs BCIO NPOBOAKY B JoMe, OymeTr pac-

CKa3aHO HHXKCE.
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3anynenme — OTO COCJMHEHME 4YacTeH DJIEKTPOYCTPOICTBA, KOTOphIE
B OOBIYHOM cCiIyuyae HE HaXOIATCA IIOJ HaIpsDKEHHEM, C paboyuM HOJIEM.
Ecmu mpousoiiner coemuHeHHe (a3pl ¢ 3THMH YacTSAMH, TO HAa4yHETCA KO-
pOTKOE 3aMbIKaHHE M CpabOTalOT aBTOMAaThl 3amuUTHL. Ilo  cpaBHeHHIO
C 3azemileHMEM 3aHylieHHe MeHee d¢dekTuBHO. KopoTkoe 3amblkaHHe
TaK M OCTAeTCS KOPOTKMM 3aMbIKAHHEM, HO B MHOTOKBAPTHUPHBIX JOMax
3aHyJIECHHE 3a4acTyl0 SBIICTCA  CIMHCTBCHHBIM  CIIOCOOOM  00€30IacHTh
JIOJeH OT 3IEKTPHUYECKOT0 TOKA.

Ilpumeuanue. Hexomopvie ymenvyvl, NONAAACL HA HAYATbHbIE 3HAHUS
no  21eKmpomexHuxe, YCMAHAGIUEAIOM HYIe60U NPO600 KAK  3a3eMASIOUUIL.
Huxoeoa max wne Oenaiime. Ilpu obpviee Hyneeo2co nposooa Kopnyca 3a3em-
JICHHBIX MAKUM 00pazom npubopos oxaxicymes nood nanpsicernuem 220 B.

Pa3HOBMAHOCTU CUCTEM 3a3eMAEHUA

Bceero mx meckompko. 910 TN-C, TN-S, TN-C-S, IT u TT. Cucrema 3a-

3eMJIeHHS ~HMMeeT CcOoOCTBEHHble 0003Ha4deHWs. Bor wux pacmmgposka.

IlepBasi 6yxkBa 0003HaYaeT XapakTep 3a3eMIICHHUS UICTOYHNKA TUTAHUSL:

* T — coenuHeHNEe HEUTPaIN UCTOYHHKA IINTAHUS C 3eMJICH;

* | — Bce TOKOBeIyIIME YacTH N30JIMPOBAHbI OT 3E€MJIH.

Bropasi OykBa o00O03HayaeT xapakTep 3a3eMJICHHS OTKPBITBIX IPOBO-
JUSIIIMX YacTed IEKTPOYCTAHOBKH 3aHHUs:

e T — cBA3b OTKPHITBIX NPOBOASIIMX YACTEeH OJICKTPOYCTAHOBKH 3Ja-
HUSL C 3eMiIed HE3aBUCHMMO OT XapakTepa COCIMHEHUs C HEH HCTou-
HUKa ITUTaHUs;

* N — CB3b OTKPBITHIX NPOBOISIINX YacTeH 3JIEKTPOYCTAaHOBKM 37a-
HUS C TOYKOH 3a3eMIICHHSI AICTOYHHUKA MTATAHUS.
byksbl, cnemytomme depe3 geduc mocime N, ONPENENAIOT  CIIOCOO

YCTpOIicTBa HYJIEBBIX 3alIUTHOTO U paboYero MpOBOJHUKOB!

* C — ¢yHKIMM O000MX MPOBOJHUKOB O0ECIEYMBAIOTCS OJHUM OOLIMM
npoBonHukoMm PEN;

* S — ¢dyskuuu HyneBoro 3aummrtHOoro PE u pabouero N obGecrieunBa-
I0TCSL pa3aeIbHBIMU TPOBOJHUKAMH.

Cucrema TN-C. OpHa u3 caMbIX MEpBBIX CXEM 3a3eMIICHHs, Hambo-
Jee DHOKOHOMHMYHAs U TpocTas. 3a3eMIISIOIMA W HyJCBOW MPOBOJIHUKH
0o0beIMHEHbl B OJMH HAa BCEM IMPOTSHKEHHH ILENH. DTO Kak pa3 TOT Ciy-
Yaif, KOTZa TPOUCXOJWT 3aHYyJCHHE HETOKOBEAYIIMX 4YacTeld mnpuOOpoB.
Camblil TIaBHBI HENOCTATOK TaKOHl CHCTEMBI — TIpH OOpBIBE HOJIS BO3-
HHUKAeT OMaCHOCTh BOSHUKHOBEHUSI (ha30BOTO HATIPSDKEHHS IIPSIMO Ha
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Kopmyce mnpubopa. [lpyruMu cioBaMH, €CIM IIpU TakOM OOpbIBE IIPOH-
30HI€T NPHUKOCHOBEHHE HEW3O0JMPOBAHHOTO (a30BOrO MHPOBOAA K  KOP-
Mycy, TO HOJIEM CTaHeT TOT, KTO IepBbIM HpHKOocHeTcss K mpudopy. Co-
OTBETCTBEHHO, Y€PEe3 HETO IMOWUIET TOK.

Cucrema TN-S. B Hell HymeBod U 3a3eMISIOIIMH TNPOBOJHUKH pas-
JICJICHBl Ha BCEM MPOTSDKCHWMHM Iend. B Ienb BBOAWTCS JIOMOJHHUTEIBHBIH
NPOBOA, KOTOPBIM 3aKaHYMBAeTCsI B 3eMyle. B MHOTOKBapTHpPHOM JOMeE
TakOW TPOBOJAHMK BXOAWT B 3EMIII0 Ha TpaHC()hOPMATOPHOH ITOJCTAHIIMH.
Oro Hanbosee coBpeMeHHas 1 Oe3omacHas cucrema (puc. 2.35).

Cucrema TN-C-S. DT0 CcOBMEIIEHHME OTIEIBHOTO 3a3eMIISIOLIETO IIPO-
Boma u coBMmemeHnHoro PEN Ha kakom-To yuactke nenu. Hampumep, mo
BCEl KBapTHpe WAET OTHCIBHBIA 3a3eMIIIOMMI TPOBOJ, HO HA IIUTKE
OH TOJCOCOUHSACTCS K OTAEIBHOMY IIPOBOAY, KOTOPBI YXOAWUT B 3EMIIIO
psmoM co 3maHMeM, He poxonsd Jno moxactaHumu. Ilocme srtoro 3azemute-
Hus coBMemeHHbI PEN-mpoBomHmk wmaer no mnoacraniyu. J[lanHas cu-
cTeMa — cBoero poja MojepausupoBanHas TN-C (puc. 2.36).

Cucrembl IT u TT. Ilpaktuuecku He HCHONB3YIOTCA B OBITY. MOXHO
BKpaTIle CKa3aTh, YTO OTH CHCTEMBl IPUMEHSIOTCS B Cilydae CIEIHallb-
HBIX TpeboBaHMI K snekrpoobdopynoBanuio (puc. 2.37). Cucremy TT eme
MOXXHO BCTPETHTb, HampUMep MpH MOCTPOHKE 4YacTHBIX A0MOB, HO [T
TouyHo Her. HambGosee BeposiTHoe MecTo mnpumeHeHus cuctemsl IT — 310
YCTpOMCTBO 3a3eMileHHMs J1aOOpaTOpMH, B KOTOPOW MPOBOASATCS  OIBITHI
C TPUMCHEHHEM 4YyBCTBHUTEIBHOW ammapaTrypsl, a BCE TOKH H 3JIEKTpPO-
MAarHUTHBIC TOJIS JIOJDKHBI ObITh CBEJCHBI K MUHHUMYMY.
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Puc. 2.35. Cuctema 3a3emienust TN-S:
1 — 3a3eMIIeHHe HEUTpaIH; 2 — TOKOIPOBOAAIINE YaCTH
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Puc. 2.37. Cuctema 3a3emiuenus TT:

N3

1 — 3a3eMIIUTeNb UCTOYHHUKA MUTAHUS; 2 — OTKPBITHIC IIPOBOIAIIINEC JACTH,

3 — 3a3eMIIHTEINb KOPITYCOB 000PYA0BaHUS
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3asemMreHne B MHOrO3TaXXHOM AOME

Ecmm Bamr nom moctpoeH mocime 1998—2000 rr., To, ckopee Bcero, mepe-
JKMBaTb He CTOMT. HaBepHska B TakOM CTPOGHMM YCTaHOBJEHAa CHCTEMa
TN-S (xors u He ¢axr). DTO 3HAYUT, YTO 3a3eMILIOLIMI IPOBOA pas3Be-
JISH 110 BCEMYy 3[aHMI0O M MJIET OTAEJIBHO N0 CaMOH MNOJACTAHLUM, TIe IIy-
00KO M HaJeXHO 3aKomnaH B 3ewunto. Jlyumre Takoif cucTeMbl IMOKa emie HH-
4ero He MPHUIYMaHo.

Hy»xHee Bcero 3a3emiieHHe B KBApTHPE, B KOTOPOIl €CTh TOJIBKO
2 mpoBoga — (a3oBBIf M HYyJICBOH, a JKWIbl B IPOBOAAX AaTIOMHUHHEBBIC.
B oO0mem, CcOBpeMEHHBIM »JJIEKTpOonpHOOpaM B TAaKOM JOME IOKaXKEeTCs
HEYIOTHO, HE TOBOPS YK€ O TOM, 4YTO CTapble PO3ETKM MPOCTO HE IIO-
JOMIYT AJ1sl X BUJIOK.

Ecan  BO3HMKIO  JKeJaHME  MOHTHPOBATH  HACTOSIIYI0  COBPEMEHHYIO
CeTh, KOTOpas MO3BOJUT MOJAKIIOYATH JIHOOble INpUOOPBI, CHAYaga HyX-
HO OIpEeAeNIuTh, KAaKOro THUNA CHCTeMa 3a3eMJICHHs YCTaHOBJIEHa B JIO-
me. Crenatb 53TO  JOCTaTOYHO IIPOCTO —  JOCTAaTOYHO B3MUIAHYTh Ha
STaXHBIH mMTOK. Benbp ecTh TBepAas yBEepeHHOCTb, YTO CUCTEM B Ba-
mem ciaydae Bcero gase: 6o TN-C, mm6o TN-C-S. Ecmm crout mep-
Bas, TO BXONIIMX B ILIMTOK HpoBOAOB Oymer 4 — 3 ¢aszoBbix u 1 co-
Bmemennslii  PEN. IlpoBomoB, wunymux B kBaprupy, Oyzer 2. Ecmn
CTOMT BTOpAast CUCTEMA, TO B IIUTOK OYyT BXOAUTD 5 IPOBOJOB —

3 dasoBbix, 1 HeWTpanbHbli M 1 3asemustomuil. B kBapTHpY JOJDKHBI
uATH 3 IpoBOJA.

Ha oTom oJrame HauuMHAIOT IPOMCXOAUTH 3arajJlouyHble Bewmu. 3aris-
HYB B KBapTUPHbIH IIMTOK, MOXXHO YBHAETb HHTEPECHYIO KapTHHY:
BXOJMIIMX IIPOBOJOB BCEro 4, HO K OJHOW U3 KBapTHP OTXOAUT TpeX-
JKMJIBHBIM  IIPOBOJ, NpHYeM 2 OKWIBl IIOJKIIOUEHbl K HYyJIEBOH IIUHE.
OTO O3Ha4aeT, 9YTO KTO-TO U3 OKWIBLOB, IIOTEPSB HAASKAY HOXKIAThb-
Cc  PEKOHCTPYKIMH  BJIEKTPOCHCTEMBI, CaMOCTOATENBHO  CHENAI  3a3EM-
JIEHHE, PacIleNB HOJIb Ha JIBa NPOBOJHNKA — pabOuMii ¥ 3aIUTHBIN.

BBonHo-pacnipenenurensHoe  ycrpoiictBo  (BPY),  kotopoe  pacmpe-
JIeNsieT 9HEPruIo 10 CTOAKaM, OOBIYHO B JIOME OJHO. OTO HEYTO BPO-
e KBapTHPHOTO  pACHpElENHUTENFHOrO  IMUTKA pasMepoM C  XOPOIIHUit
mkadg; CTOJIb OTBETCTBEHHBIH anmnapar 0ObIYHO 3aKPHIBAIOT HA 3aMOK.

Moxer ObITh Tak, u9To oT BPY noma Bkoman kabens W TpoBenieH
JIONIOJIHUTENbHBIA  3a3eMIISIOIMHA  TPOBOAHMK KO BCEM OTaKHbIM  ILUT-
KaM. OTO Hawly4ymMid BapuaHT — JoM MozaepHusupoBan ¢ TN-C no
TN-C-S. B TakoMm ciry4qae ocTaeTcs JIMIIb BBECTH JOTIOTHUTEIIBHBINA
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IIPOBOA B KBapTHpy, IIOJCOCIMHMUB €ro K [IMHE 3a3¢MJCHUS B 3TaX-
HOM IIIUTKE, a 3aTEM CJIeIaTh Pa3BOAKY 110 KBapTHUpE.

Jpyroii cimy4ail mOXyXe: HHKTO HE YAOCYXKWICS 3aMEHUTh CHUCTEMY
TN-C Ha Oojee COBpEeMEHHYO — TO €CThb OTBOJ 3alIMTHOTO IIPOBOIHH-
ka B 3emmo or BPY He cmeman. B Takom ciywae ecthb 2 BbIXOHa: JIMOO
OCTaBUTh BCE KaK €CTh, HE YTpyXzaas ce0s IpPOBEACHHEM TPEXKHIbHO-
ro MmpoBoJa IO KBapTUpe, U LEIUKOM MOJIOXKUTHCS Ha IPElIOXpaHHTe-
ma, Y30 wu pgundaBromarsl, MO0 BCE-TaKM IOAKIIOYUTHECS K  HYJIEBOW
LIMHE B ATAXKHOM IIHTKE.

Ilpumeuanue. Monmadc makozo NOOKMOUEHUs K HY1e80MY NPOBOOHU-
Ky Oenamv He PEeKOMEHOYemcs, MOCKOAbKY MO He 8XO0OUm 6 NpOeKm dieK-
mpugukayuu 0oma U Modcem Gbl36amb PA3IUUHLIE OCIONCHEHUs ¢ PYKO-
800CMEOM KOMMYHANLHO20 XO3AUCMEA.

JanHas npouexypa HaseiBaeTcs  pacmieruieHne  Homs  (puc.  2.38)
U MOXET CO3/1aTh OIpe/IeIeHHbIC TPOOISMBI.

Ilpumeuanue. Ilpescoe uem nookmovamecs Kk obwemy PEN-npoeod-
HUKY 6 OMAdCHOM Wumke, He0OX00UMO YOOCMOBEPUMbCA, UMO OH  UMe-
em O0O0UHAKOBOe CceyeHue Ha 6cell NPomsidCeHHocmu. Omo ceueHue O00JHC-
HO Obimb He wMenvbuwte 10 MM2, eciu NPOBOOHUK MeOHblll, U He MeHbule
16 MM2, eciu OH U3 AMIOMUHUSL.

Pabounii HOIb, KOTOPBIH BENET B KBapTHPY, MOXET meperopers. [lpu-
YMHA 3aKJII0YaeTcs B TOM, 4YTO IIPOBOJ, KOTOPBIA, Kak BbI YBEPEHBI, SB-
JSieTCs  3a3eMIIIONIMM, B OJHOYache CTAHOBHUTCS HyJeBbIM. llocieacTBust
MOTYT OBITH CaMbBIMH pa3HOOOpa3HBIMHM, HO OJHO3HAYHO HENPHUSITHBIMHU.

Ha xopmyce Bcex 3a3eMIIEHHBIX IPUOOPOB HOSIBISIETCS pabOUHii HOJIb.
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Puc. 2.38. Pacmiernieane HOJsE
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CrenoBaTenbHO, B pe3ylbTaTe JIO00ro H3MeHeHHS B pabore mpuOOpPOB
MOXKET IOSIBUThCS HANpsDKEHHE. 3alllUTHBIE YCTPOHCTBA HAUHYT OTKIIIO-
yath ceTb. COOTBETCTBEHHO, HMKAKOro 3a3eMyleHus He Oyner, u Tormga
HOPUAETCS O4YEeHb JOIr0 HCKaTh MECTO OOpbIBa HONSA, a OOHAPYXHUTh €ro
ropas3fo TpyAHee, Hexenn oOpeIB ¢aspl. Eme Xyxe, ecim Heperopur u 3a-
3eMJISIIOIIMHA  MIPOBOJHUK, KOTOPBIH cTam HyJeBbIM. YTOOBI 3TOro He Ipo-
U301II0, HYXKHO CTaBUTh €ro cedeHHeM He MeHblle HyneBoro. Ilocie To-
ro Kak OylIeT IPOM3BEICHO pAacCHICIUIEHUEe HONSA, HEOOXONHMO YCTaHOBHTbH
CHCTEMY BBIPAaBHHBAHUS IOTCHI[HAIIOB.

Ilpumeuanue. Paboyuii Hynesol u 3aUUmHbIL NPOBOOHUKU He OO0JHC-
Hbl COCOUHAMbCA HA  NPOMSANCEHUU 6Cell Yenu 3d MOYKOU pacujennenus,
unave cpabomaem Y30. Ha 3azemnsaiowem npogode He cmasumcsi HU ag-
momam, Hu 11060e Opyeoe yCmpoucmeo, paspuieaioujee yenb.

Ectp Takoit 1goxkymeHT, HasbiBaeTcs «lIpaBuia ycTpoificTBa 3IEKTpO-
YCTAaHOBOK» (YacTo €ro Has3bIBalOT coOkpameHHo — I[IYD) — sro Heuro
Bpoxe Oubmmm mnst snekrpuka. Hamo mu roBopuTh, 4YTO BCe M BCS JIena-
€TCsl B COOTBETCTBUU C TUMHU NIPAaBUIAMH.

Ecth eme oguH BapuaHT clenarh 3a3eMIICHHE B KBapTHpe, He HAA Ipo-
i IIYD. [lng 5TOro Hy»KHO BBINOJIHUTH Pa3BOJKY IO KBApTUPE TPeEX-
KUIBHBIM KaOeneM, He MOJICOEAUHSS TPEThIO JKWIy HHM Ha OJHOM KOHIIE

(puc. 2.39). Ona gomxHa cBOOOAHO O0NTaThCSA M B KBAPTUPHOM IIUTKE,
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Puc. 2.39. BpeMeHHas pa3BoJika TPEXKHIbHBIM KabelieM
0e3 MOACOEIMHEHNS OTHON JKHUIIBI
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W B D3JCKTPUYECKUX TOUYKaX, CIIOKOHHO OXXHAas, I0OKa BECh JOM HeE TIepeii-
ner Ha cucremy TN-C-S. Korma 3to coObiTHe HpOM30iiIeT, TO OCTaHEeTCs
JHUIIb  [PUCOCAWHUTH KOHTAKTHI PO3ETOK M CBETWIBHUKOB K TPEThEMY
MPOBOAY ¥ IIOJCOCAMHHUTH 3a3¢MJIIONIMHA IPOBOAHHUK K COOTBETCTBYIO-
nieil MMHE B KBAPTUPHOM IIHUTKE.

Kpome BblIEIEpEUYHCIICHHBIX €CTh €IIe HECKOJBbKO CII0CO00B OBICTPO
clenath 3a3eMJCHHE B KBapTUpe. OTO JACHCTBUTENBHO OYEHb OBICTpHIC
METO/IBl MOHTaKa; BCE OHHM Kak OJWH HempaBHiIbHbIe. boiee Toro, 3aua-
CTYIO IIPOCTO OIACHBIE.

CoeqHNTh HPOBOAKOM  paboumii HOMP W 3a3€MISIIOIIMI  KOHTaKT
mpsMo B po3erke. Temepp, ecim HyJIEBOW TPOBOA IIEPETOPUT B JIHOOOI
TOYKE LENW KBapTHPHl, HA KOpIyce MpuOopa, 3a3eMJICHHOIO uepe3 Ta-
Kylo po3erky, okaxkercsi 220 B. Ileperopanwe Homss — cioy4ail HEpeaKHH,
HO MHOTHE D3JEKTPUKH MOTYT CO3HATEIbHO MaxHyTh Ha 3TO pyKod. Bos-
MOKEH TAaKKe BapWaHT, KOTJa IIOCIe pPEMOHTa IPOBOAKK (Ha3a ¢ HoIeM
MEHSIOTCSL MecTaMH. MOXKHO OBITh yYBEpEHHBIM, YTO MPUOOP HE OIIYTHT
pasuuipl.  I[Ipubop-TO HE OWIYyTHT, a BOT IIEPEMBIYKa, KOTOpas COCAWHS-
Jla HONb C 3a3eMJICHHMEM, TeHeph OYyIeT COeOUHATh (asy ¢ KOpIycoM IpH-
6opa. llopkimroumB K HepelnelaHHOW poO3eTKe NpUOOp, HE CTOMT YIHB-
JIATBCS, YTO OH Ha4yall OUTh TOKOM. I10CIeICTBYSI BITOJTHE ITOHSTHEL.

HaBeproe, camplii omacHbI croco0 co34aTh 3a3eMJICHHE — HCIIOJb-
30BaTh Ul OTOTO BOJONPOBOJHBIE M OTONMUTENbHbIE TPYObl. HMpmes cama
mo cebe HEmIoXas, IIOCKOIBKY O3TH TPyObl MMEIOT OOJBLIYI0 IUIOLIA]h
U COINpPHUKACAIOTCS BO MHOIMX MeCTax C 3eMJIed, BOABI B HHUX TOXe Ipe-
nocTaroyHo. OJT1o B wmaeane. IlpeacTaBbTe CHTyanui0 B MHOTOKBApTUP-
HOM JIOME, KOTJa COCEIH CBEPXYy M CHHM3Y 3aMEHWIH METAUINYECKHE TpYy-
Obl TacTUKOBbIMH. KOHTAaKT ¢ 3emiell oOkasajics pa3opBaH, IOCKOJBKY
mo0OH IIACTMK — JUYJIEKTPUK. Temepp 3TO HE 3a3eMIICHHE, a KOHJICH-
caTop ISl OJIEKTPOSHEPTUH, KOTOPBIH K TOMY JK€ MOXET ITOJITHTHIBATh-
¢ ONyXHAlOIMMMH TOKaMH W3 He OOHAapy)XEHHOW IIOKa YTEYKH B KO-
pumope mox  mTyKaTypkoid. Ciy4annch  COBEpIICHHO  I1apajoKCajbHbIE
cllydad, KOTJa II0 Ta30BOM TpyOe «Tymsu» TOK CWIOH 5—6 A, 4ro paBHO-
CHIIBHO camoyOmiicTBy. Bce wm3-3a TOro, uro kTo-TOo 3amen kabemem TpyOy
HPH HPOKIIAJIKE.

Eme onmuH cioydaif, Kkorja MpOBEACHO 3a3eMJICHHE C  pacllelUieHHeM
HOJSL Ha JIECTHWYHOM 1omaake. COOTBETCTBYIOIIMI TPOBOJ  OTrOped,
W Temepb Ha IPOBOJAC 3a3eMIICHUs M Ha Oarapee TOXKE pEalbHbBIH HOJb.
Tenepp mnpencraBpTe, 4TO OYAET, €CIM KOCHYThCS OJHOM pykoil Oarapen

OTOIUICHUA, a BTOpOﬁ — HCHUCIIPABHOI'O XOJIOAUJIbHUKA. HOpa)KeHI/IC TO-
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KOM, 4YTO e eme. Jlydnmie He HCHBITBIBATH CynbOy M OTKa3aTbCi OT HAEH
ObICTPO  NPOJIOKUTH ~ 3a3eMJIEHME TakuM IyreM. Tak MOXHO cpenarh
B YaCTHOM JIOME, IJl¢ BCE IOAKOHTPOJLHO OIHOMY XO35iMHY, @ HE B MHO-
FOKBAPTUPHOM 3IaHMHM, TIJl€ HEM3BECTHO, YTO CJeNal 3a CTEHOH 3JeK-
TPHUK-CAMOY4Ka.

Ilpumeuanue. Ilposooa  3azemnenus Huko20a He  NOOCOCOUHSIONCS
K easosblm mpybam. Omo kamezopuuecku sanpeweno. 90 % 63pvieos Obi-
M0B020  2aza MPOUCXOOUM U3-3 HEUCHPASHOU UMW HEeNpASUTbHO  NpPOJO-
JHCEHHOT DNEKMPONPOBOOKU.

Yro gemate, €CIM CKphITas IIPOBOAKA B KBapTUPE JABYX)KIJIbHAS,
a B jgom mnposemu cucteMy TN-C-S? Oro nHaubonee 4acTo BO3HHMKAroLIas
npobnema. JKOK cpmemanm cBoe neno — 0O KOHTYp 3a3eMIICHHS] MPO-
JOXKEH M B KBapTHPY BBEICH NUTAlOmMMil kabemb ¢ 3 kmimamu. OTBET Ipo-
CTOH: TpHUAETCSs MEHATb BCIO MPOBOAKY, KpOME MPOBOIOB OCBELICHMS,
Ha TPEXXKWIbHBIH NpPOBOA MM Kabenb. OTO OJMH BapHaHT, Haubousee
TPYIOEMKHUI, 3aTpaTHeli H jonruid. Ecmm mpoBoaka cTapas, TO yCTpOW-
CTBO 3a3eMJIeHUS — YJOOHBIH IOBOJ, YTOOBI IPOBECTH HOBYIO IIPOBOJ-
Ky. Jlpyroii BapuaHT, €CIH JKaJKO IIPOJENIAHHOIO pPEMOHTAa M HET Ke-
JaHWS HAYMHATH BCE CHOBA, — YCTaHOBUTh WM MOJCPHH3HPOBATH
KBapTUPHBIM IIUTOK, 4YTOOBI CMOHTHPOBAHHBIE AaBTOMAThl 3alUTHl  pe-
arupoBaqM Ha JoOyl0 HeHCHpaBHOCTb B cerH. KoHewHo, mnpumercs npu
9TOM 3aHYJIUTb BCE MPUOOPEL.

Ilpumeuanue. Ilpu 3aunyrenuu npudopos o00a3amenvHa YCMAHOEKA A6-
MoOMamos  3aujumvl, UHAYe NpU O0Opvlee HOMA HA KOPNYCAX BO3HUKHEM
@azosoe Hanpsdicenue. Aemomam dice npu BO3HUKHOSCHUU MAKOU Cumy-
ayuy OMKIIOYUM cemb.

MOXXHO  TNIPOJIOKUTH  JONOJHUTENBHBI  NPOBOMHMK  KaK  IPOBOAKY
OTKPBITOrO  TUMa B  KaOenb-KaHale MOBepX OCHOBHOH. Kabenb-kaHan
npu 3toM Oyzer ToHkuM, 10 x 15 MM, NHOCKOIBKY 3a3eMISIOMIME Ipo-
BOJHUK JIOJDKEH HMeTh cedeHne 1,5—2 wmwm?2 (JIy4mie BCEro BOCIONB30-

BaThcs poBosioM [1B3).

Cucrema ypaBHUBaHUA NOTEHUUANOB

YpaBHI/IBaHI/IC NOTEHIHAJIOB — DJTO I[apajuleJIbHOC COCAMHEHUE BCEX M-
TaIIJ'IOKOHCprKI_II/Iﬁ B 3a3eMJIAIONICH ImnHE, a 3aTéM — HWB MIUTKE. I/I,HCS[
IpocTras: HE COo34aTb pPa3HOCTh MOTCHUHHUAJIOB B IIpEACIaX JI0CATracMOCTU
YCJIOBCKaA. HaBepr{Ka Bbl BHJACIH, KaK MNOTHULObBI CHUAAT Ha MNOPOBOAAX, XOTs

MOIITHOCTH TOKAa MOKET JOXOAHUTh 10O 25 kBt. Bee IIPOCTO — pAAOM
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C mnTuleil M B KOHTaKTe ¢ Hel Her apyroro mnoreHnuana. CopoTHBie-
HHE Yy MTHLBI OONIBIIOE, a pAcCTOSHUE MEXAY JlakaMu MajeHbkoe. Tok
HOPOCTO HE IIOHJET 3TUM IIyTeM, HOCKOJBKY €CTh Ooiee ymOOHBIH — mpo-
BogHMK. OIHAKO CTOMT TONBKO IOAKIIOYUTH NTHIY K APYrOMy IPOBOJ-
HHKYy C IIOTCHIHMAJIOM MEHbIIe WIM Ooiblle TOro, Ha KOTOPOM OHa
CHJIHT, OT HEE JIaXKe IePhEeB HE OCTAHETCSl.

PasHocTh moOTEHUMANOB — 3TO W €CTb Hampsbkenue. IlpexncraBbre cu-
TyallMlo, KOIjZla Ha BOJONPOBOJAHONH TpyOe cilyyailHO BO3HUKAeT Harps-
xeHue (yTeuka), a Ha KaHAJIM3allMOHHOW — HeT. YenmoBek, cuas B BaH-
HE, BBIIEPIrUBaeT NPOOKy U OAHOBPEMEHHO BKitouaeT Boxy. Ilockonbky
Ha KpaHe ecTh IIOTCHIMAl, a Ha KaHaIM3alMOHHOH TpyOe ero HeT, TOK
noiimer 4epe3 BoAy. IlepeynciATs BO3MOXKHBIE MOCHEICTBHS  MOXKHO
O4eHb JONro, TaK XK€ KaK U OOBSICHATh NpHYMHBL JIg TOro 49roOBl Ta-
Kas CHTyallus HE BO3HUKIA, W HyXHAa CHCTEMa YPAaBHUBAHMSA IOTEHIH-
anoB (CVYII). YcTaHOBUTH Takyl cHCTeMy oOudeHb mpocTto (puc. 2.40). s
3TOr0 HCIIONB3YeTCsl KopoOKa ypaBHHBaHK NoTeHnuanoB (KVYII).

CVII B KBapTHpe YCTaHaBIMBAe€TCd B BAHHOW KOMHATe, IIOCKOJIBKY TaM
MHOXECTBO ~Pa3lIMYHBIX TPyO, IOBBINICHHAS BIAKHOCTh M  3JIEKTPOIPH-
OopbI (cTHpanbHas MalllMHA, yIIeBas kKaOuHa, (heH, CBETHIbHUK U T. 11.).

Ilpumeuanue. Ilpexcoe uem mnauamo moumaxc CVII, neobxooumo
3Hamv OOHYy 6ewb: ecau 8 Oome cucmema 3aszemaenus TN-C, mo Odenamo
YCMaHo6Ky Henb3s Hu 6 Koem cayyae! Omo cmepmenvno onacho OnA
ocmansHwix gcumeneti 0oma, komopuie ne coeranru CYII. 3a svinonnenue

[~ e e A~ K S . W W W

Puc. 2.40. Cuctema ypaBHHBaHUS IIOTCHIHAIOB
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Oeticmeuil, NOGIEKWUX 3d COOOU CcMepmb UIU Y8eube, cpo3Um Y2oi08Has
0MBEeMCMEEeHHOCNb.

Ecin B pmome cucrema TN-C-S, MoxHO mHpHCTymaTb K MoHTaxy. Ha-
YMHATh CJIeAyeT C YCTAaHOBKM B BAaHHOW IUIACTHKOBOM KopoOku. Taxas
KopoOKka JomkHa uMerh 3ammry IP 54 wmm Beime (cm. Tabn. 2.3). Bay-
tpu KVYII Haxogutcs mmHa. Temepp KO BCeM METAUIMUECKUM TpyOam
U 4acTAM OOOpYNOBaHUS IOJKIIOYAIOTCS IIPOBOJA C CEYEHUEM HE MEHb-
me 4 mm2 (mydme ucnonbs3oBate [1B3). Jlpyroit konenm mpoBoja MOAKIIO-
yaeTcsi K OdTod mmHe. K Hel e NOAKIIOYAIOTCS MpoBOJA  3a3eMIICHHUS,
uaymue OT pPO3eTOK. 3aTeM OT IIMHBl OTXOAMT mpoBoj (Bce Tor ke I1B3,
TOJNBKO CeYEHHEM MoOompme — 6 MM?) M BeleTcs 10 KBapTHPHOTO IIHT-
Ka, TA€ MNOAKIIOYAETCS K IIMHE 3a36MIIEHHS BMeECTe€ C OOMIUM IIPOBOJIOM
3azemieHMss 1o kBaptupe. Ilocie BBINOJNIHEHHS OSTHX paboT IOTEHILHA
BCEX METAIMYECKMX uvacTell M mnpuOopoB Oyner oamHakoBbIM. [lopaxe-
HHMS OJIKTPUYECKUM TOKOM B JIIOOOM ciydae He mpousoizer. bonee
TOro, INpPHU BO3HUKHOBEHMH HANPSDKEHUs XOTsS Obl Ha OIHOM MOBEPXHO-
CTH WM Tpubope OHO ONAromoiIy4yHo yiger Mo 3a3eMISIOIEMY IPOBOJ-

HHKY KyJa cleyeT — K 00LIeMy 3a3eMJISIOIIEMY KOHTYpY.

YCTPOWUCTBA 3ALUUTDI
B KBAPTUPE U B AOME

C MOMEHTa BO3HMKHOBEHHMS HJIEHM 3JIEKTpOOE30macHOCTH 3aIiura Obula
HAIpaBIICHA Ha M30BITOYHBIE TOKH, T. €. TOKHU, CIIHIIKOM BBICOKHE IIO CpaB-
HEHHIO C JIOMYCTUMBIMHM JJIsl KOHKDETHOM JIMHHMHM, BO3HHKHOBEHHE KOTO-
pBIX CB3aHO C HEMOJaJKaMH B 3JIEKTPONPOBOAKE MM HENPaBUIbHBIM
HOJIb30BAHUEM  3J1eKTponpubopaMu. ONTUManbHBIM  YCTPOMCTBOM Ui  3a-
HOIMTBl  OT TEPETPy3KM M TOKOB KOPOTKOTO 3aMBIKAHMS SBJISETCS COBpE-
MEHHbIH TEPMOMArHUTHBIM aBTOMaTtuueckuii BbiKIouaresb  (BA).  Takoii
BBIKJIIOYATENIb  HENPEPhIBHO KOHTPOJIMPYET TOK BHYTPH CHCTeMbl. Eciu
TOK TPEBBIIACT OINpEeleHHble 3HaueHus, BA aBToMaTHuecku IpepbIBa-
€T €ro B TEYEHHE 3apaHee YCTAHOBJIEHHOIO BpEMEHM. BrIkimrodarens m0i-
JKEH o00najgath HajuekKalleld OTKIIIOYAlomed CMOCOOHOCTBIO BBILIE pacyeT-
HOTO TOKa KOPOTKOTO 3aMbIKaHUs B II€ITH, B KOTOPYIO OH BMOHTHPOBAH.

Kpome 3ammursl nuHHH OT HU30BITOYHOTO TOKA, CIEAYeT IPEeLyCMo-
TpeTh TaKKe 3allMTy JoAell M JKMBOTHBIX OT ONACHOCTH Yyjaapa TOKOM

pu CJ'Iy‘{aP’IHOM COIPUKOCHOBECHUHU C HEU30JIUPOBAHHBIM ITPOBOTHUKOM
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WIM KOpImycoM o3iekTpompubopa. Ha 3amane Uit 3aliuThl OT TOKa YTCUKH
(rax  Ha3piBaeMbIl MU QEpeHNHANbHBII  TOK)  MIHPOKO  NPUMEHSIOTCS
mubdepeHnnanbHble  BRIKIIOYAaTeNd (10 Hamed — TEPMHUHOJIOTMH — —
YCTpOHCTBO  3amuMTHOro otkmouenusd, uin Y30). Ilpubop oOHapyxu-
BaeT YTEYKy TOKAa HAa 3EMIIO, BBI3BAaHHYIO HCNOJAJKaMH B LENHM IUTaHHA
WIM CIyYallHBIM KOHTaKTOM 4YeJIOBEKAa C HENPABIIBHO IOJCOCAUHCHHEI-
MH D3IEKTpOnpHOOpaMH, B TOM 4YHCIE B MOKPHIX IIOMEIICHHAX (BaHHAX,
OacceifHax, MKaky3u W T. 1m.), B TeueHue 10—30 Mc u pa3psiBaeT Ielib,
nopemynpexias ygap TOKoM. IlpuMeHeHme 53Toro mpubopa periaMeHTH-
pyercs «BpeMeHHBIMH yKa3aHUSMH II0 IPUMEHCHHIO», TIJe OH Ha3BaH
¥30-J (nmocnemmsist OykBa  ykasbiBaeT Ha  Jud@depeHLHanbHBI  TOK).
Haubompmmii  3¢dexr or npumenenus Y30 pocturaercs IIpd €ro Hc-
HONIb30BAaHUM C JAPYIMMHU 3allUTHBIMH MepaMu. B psne ciiydaes, Hampu-
Mep I JefCTBYIOIMX OOBEKTOB, KOTZa IPOBEACHHE BCErO KOMILICKCA
MEpOIpHATHA MO  OOECIECYEHMIO  SJIEKTPOOE30IAaCHOCTH  PaCTATHBACTCS
Ha JUIMTENbHBIA Tiepuoj, ycTraHoBKa Y30 3HAYUTENBHO TMOBBIMIAET YpPO-
BEHb 3JIEKTPOOE30IIaCHOCTH.

JuddepeHunanbHplii  aBTOMaT —  3TO  YCTPOWCTBO,  00BEAMHSIONIEE
¢yxkmuun Y30 W aBTOMAaTHYECKOrO BEIKNIIOYATENd. YCTPOWCTBO IpeHa-
3HAYCHO JUIA 3alUTHl YENOBEKA OT IIOPAKCHHS OJICKTPHYCCKUM TOKOM
B Clyya¢ IPUKOCHOBEHHMS K TOKOBCIYIIMM 4YacTsAM WIH HOBEPXHOCTH

obopyznoBaHus.

ABTOMAaTUUYECKUE BbIKAIOUATENU

ABromaruueckue Bblkiouaren (BA) coBcem He NOX0XKHM Ha OOBIUHBIE BbI-
KIIIOYaTelId, KOTOPBHIE YCTaHABIMBAIOTCS B KAaXTOM KOMHATEe I BKIIOYE-
HHUS M BBIKJIIOYEHHS CBETa, HO W 3ajada Iepe]] HUMH CTOUT HECKOJIBKO Hpy-
ras. BA ycraHaBIMBAalOTCS B pPAacCIpeNeNUTENIbHBIX IIUTAX M CIyXKaT Ui
HOpelOXpaHEeHHs ILIE€MM OT CKAauyKoB HANpsHKEHUS M HENEePUOAUYECKOTO OT-
KJIIOYEHMS SHEPIHHU Ha ONPEJETICHHBIX Y4acTKaX JIEKTPOCETH.

ABTomaThl (puc. 2.41), Kak HX yYalle BCEro Ha3bIBAIOT, YCTAHABIHMBa-
I0TCS Ha BXOJE€ B JOM MWIM KBapTUPY M pAacIoNaraloTcss B CIELUATbHBIX
0oKkcax, METaJUIMYECKUX WM  IUIACTUKOBBIX.  CyIlIecTByeT  MHOXECTBO
pasHoBunHocTeit BA. Hekoropble M3 HHX CilIyKaT JIMIIb B KauecTBE BBI-
KIIoYaTeleil Iemd U MPEIOXpPaHEHHS CEeTH OT Ieperpy3ku. TakoBbl, Ha-
npumep, crapsie BA tuma AE B uepHOoM KapOonuToBOM Kopryce. B Goinb-
HIMHCTBE CTAapblX INMUTKOB B IOABE3AaX JKUJIBIX JOMOB CTOST MMEHHO
Takue. OHU JOCTATOYHO HAJEKHbI U YCIEIIHO IKCILTyaTUPYIOTCS 10 CUX
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nop. KoncTpykumst coBpemeHHbix BA  of0ecrneuuBaeT  BBIIONHEHHE JI0-
MTOJTHUTENbHBIX (YHKIMH, HampuMmep 3alliuTy OT TOKOB IIOHI)KCHHOW Ha-
rpy3ku. Ilo BpemeHm cpabaTeIBaHMS TP HEAOIYCTUMOM  HANPSHKEHHH
aBTOMAThl JENATCS Ha 3 BHUIA: CEICKTHBHBIC, HOPMalbHbIE U OBICTPOICH-
cTBytomue. Bpemsi cpaOaTbIBaHUS CENEKTHUBHBIX ¥ HOPMAJbHBIX  aBTO-
maTtoB konebnercs or 0,02 mo 0,1 c. BeictpoxmelictByrome BA paGoraror
[IPOBOPHEE — y HUX JaHHas BeiaMuuHa cocraBiaser Bcero 0,005 c. Bcee
BA 3akmioueHbl B IUIACTHKOBBIM HEOBIOLIMICS KOPIYC CO CIELHATbHBIM
KpersieHueM (IUTAHKOW WM peiikod) Ha 3afHeil rpaHd. YCTaHaBIMBaTh
aBTOMaT Ha TaKoe KPEIIGHHE JIETKO — JOCTaTOYHO BCTaBUTh €ro Ha peii-
Ky 1o memdka. CHSTP MOXXHO C TOMOIIBIO OTBEPTKH, CIeTKa IOTAHYB 3a
crenuagbHOE YHmKO cBepxy BA. DTo cymecTBeHHO o0nerdaer 3amady o
YCTaHOBKE aBTOMATOB B MIKaQy.

BryTtpn Kopmyca pacrionararotcs TJIaBHbIE MIPEIOXPaHUTEIBEHBIE
YCTpOHCTBa, KOTOPBIX MOXeT ObITh 2 (puc. 2.42). Peup mumer o6 snexrpo-
MarHUTHOM ¥ TEIUIOBOM pacHENUTEIsIX — CBOCOOpasHBIX MeXaHH3Max
aBTOMATHYECKOTO  MpepbIBaHMs Lend. buMerannueckas IUIacTUHA  IIPH
HArpeBaHWH TPOXOIAIIMM  dYepe3 Hee TOKOM  HEIOMyCTHMO  BBICOKOTO
3HAYEHHUs pacHpsIMIIETCS M pa3MbIKaeT KOHTAaKTBI — 3TO TEIUIOBOH pac-
nenurtenb. [lo BpemeHM cpabaThlBaHMsS OH CaMbli  MEJICHHBIH. JEKTpo-
MarHUTHBIL ~ pacuenuTesab  paboTaeT IO  «IPaBHIy  MEPTBOH  PYKH».
Karymka, Haxomsmascs B IIGHTpE aBTOMAaTa, HENPEPHIBHO ITOAIEPKH-
BaeTCsl HA MecTe CTaOWIbHBIM HanpsbkeHueM. CTOMT TOKY BBIHTH 3a HO-

MUHAJIbHBIC IIPEICJIbI, KaK KaTylIKa 6yKBaJ'II>H0 BBICKaKHMBACT CO CBOCTO

Puc. 2.41. Biok aBTOMaTHYECKUX BBIKIIOYATEICH
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MecTa, paspbiBas Ilenb. Takoil crmoco® paspblBa LEMH CaMblid  OBICTpBI.
Y Bcex BA ecTb KOHTaKkThl Ul TIPUCOSAMHEHHS IOAXOIAMINMX M OTXOAS-
MUX TIPOBOJOB. ABTOMAaThl pa3JIMYalOT 10 CTENEHU UYBCTBUTEIBHOCTU
K CcpabaThIBAHHUIO OTKIIIOYCHHMSI.

HauGonpuieil momynspHOCTBIO MONB3yIOTCSI BA ¢ TOpPOroBbIM 3HA4YCHH-
eMm, paBHbIM 140 % oT HOMHMHaiBHOTO. [IpH MOBBIICHWM HANPSHKCHUS B IOJ-
Topa pas3a cpabaThIBaeT 3JIEKTPOMArHUTHBIN (OBICTPBIA) pacuenurens. [lpu
HE3HAUUTEILBHOM MPEBLIIIEHUMH HOMUHAJIBHOIO HAmpsbkeHus paboTaer Te-
IUIOBOM pacuenurenb. IIpolecc OTKIIOUEHUs HPH ITOM MOXKET paCTSHYThb-
Cs Ha 4Yachl, YTO CUJIBHO 3aBUCHT OT TEMIIepaTypbl BHelIHeH cpexnsl. OpHa-
KO aBTOMAT CpearupyeT Ha H3MEHCHHUE HAIPsDKEHUS B TI000M ClIydae.

Kpome TOro, BA pazinualoT HO KOJNMYECTBY IIOJNIOCOB. OTO 3HAYMT,
YTO B OJHOM aBTOMaTe MOXET OBITh HECKOJBKO HE3aBUCHMBIX JpPYr OT
Ipyra OJEKTPUYECKHX JIMHHH, KOTOpbIE COEIMHEHBI MEXIy co0oil 00-
UM MEXaHU3MOM OTKIIOYeHHs. B ObITy NpuUMEHSAIOTCS OAHO-, JABYX-,
TpeX- U YETBIPEXIIOIIOCHbIE aBTOMATBI.

VY aBTOMAaTHYECKUX BBIKIIOYATENEH €CTh pa3aMuus U 1O JPYTUM IIOKa-
3aTensasM. OHM OTJIMYAIOTCS 110 TIOPOTrOBOM CHJIE TOKAa, KOTOPYIO IIPOITyCKa-
10T uepe3 cebs. UtoObl aBromar Mor cpaboTaTb W B aBapUiHON cUTyaluu
OTKJIIOUUTb 3JIEKTPOCETb, OH JO/DKEH OBITh HACTPOEH Ha OIpeesIeHHbIH
HOPOr  YyBCTBUTEJNBHOCTH. Takyl0 HACTpOHKy NPOM3BOAMT H3TrOTOBHUTEND,
[O3TOMY Ha aBTOMaTe cpa3y MHUIIYT YKCIOBOE 3HAYCHHE JTOro Mopora.
J1ist OGBITOBBIX HYIK]I HCTIOJB3YIOT aBTOMATHI C HoKaszaTensamu 6,3, 10,

Puc. 2.42. YcTpOHUCTBO aBTOMATHYECKOT'0 BHIKJIIOYATEIIS
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16, 25, 32, 40, 63, 100 u 160 A. Ectp aBTOMaThl co 3HadeHHsMH u 1000,
u 2600 A, HO B OBITYy OHH HE HCIONB3YIOTCS. OTH HUGPH O3HAYAIOT CyM-
MapHyl0 MOLIHOCTb BCEX MOTpeOMTENel HIEKTPUUECKOTO TOKA, KOTOpbIE
OyZyT MOAKIIOYATbCS K ILENM, OXpaHseMod aBromMaroM. UyBCTBHTEIb-
HOCTh aBTOMaTa HEOOXOAMMO pAaCCUUTBHIBATL HE TOJNBKO IO CyMMAapHOMH
MOIIHOCTH  IpEAIoJaraéMblX 9SHEpronorpedurene, HO M MO IPOBOIKE
U DIEKTPOMOHT@XXHBIM  HM3JEIHAM  —  PO3€TKAaM U BBIKJIIOUYATEIISIM.
B Tabun. 2.5 npeacrapiaeHsl OCHOBHBIE THITBI aBTOMATOB.

Tabnuya 2.5

Tunsl aBTOMaTOB

Tun Ha3znauenne

A ﬂJ’IS{ pa3sMbIKaHUs ernei ¢ 0OJIBLION TNIPOTSXKEHHOCTBIO DJIEKTPOIIPO-
BOJKH U 3alIUTHI NOJTYyIIPOBOAHUKOBBIX yCTpOﬁCTB

B I[J'IS{ OCBETUTEIBHBIX CETECH 061_1_[61"0 Ha3HaA4YCHUA

C | /Iy OCBETUTENBHBIX HETIEH U 3IEKTPOYCTaHOBOK C YMEPEHHBIMH
ITyCKOBBIMH TOKaMH (JBUTaTeleii U TpaHC)OpMaTOpOB)

D | Jlng uenel ¢ akTHBHO-UHYKTUBHOW HAarpy3KOH, a TaK)Ke 3al[UThI
UIEKTPOJBUTraTeNel ¢ GONIBIIMMHU ITyCKOBBIMH TOKAMH

K | Jlnst M~HOYKTUBHBIX Harpy3o0K

Z | 1ns 5NEKTPOHHBIX YCTPOMCTB

B Tabn. 2.6 u 2.7 coOpaHbl naHHbIE Ul 1oAdopa aBTOMAara B 3aBUCHMO-
CTH OT cedyeHHus Kkabens W nNpoBoja. MakcUMalbHbIA IJIMTEIbHBIA TOK Ka-
Oens mMpUHAT I Temmeparypsl xkuil 65 “C m Bozmyxa 25 °C. KommgectBo
OJIHOBPEMEHHO MPOKJIAIbIBAEMBIX HPOBOJHUKOB — 10 4. JlaHHBIC 3THUX Tab-
JML TOIXOJAT M JUI TPeXKWIbHOro kabens. B atom ciyuyae Tperbs kuia
JIOJKHA OBITH MPOBOJIOM 3ALUTHOTO 3a3€MJICHHS WU 3aHYJICHUS.

Tabnuya 2.6
IIpoJioxkennslii B kopode ABYXKHILHBII MeHbIIi Kabelb

Ceuenue, MakcumanbHast Cuia Toka ABtomar, | IlpeBbimienne
MMm2 JUIMTeIbHAs CHJIa TOKA, A | kabens/1,45, A A CHJIBI TOKA,%

1,5 19 13,1 13 —

2,5 27 18,62 16 —

4 38 26,2 25 —

6 50 34,48 32 —

10 70 48,27 40 (50) 3,5

16 90 62,06 50 (63) 1,5
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Tabnuya 2.7
IIpoJiosxkennblii B kopode ABYX:KMJIbHBII MeIHbIH IPOBOJ
Ceuenne, MaxkcumaabHas Cuiia Toka ABTomar, | IIpeBbienne
Mm2 JUINTEIbHAs cHila ToKa, A | kadens/1,45, A A CHJIBI TOKA, %
1 15 10,34 10 —
1,5 18 12,41 10 (13) 4,7
2 23 15,86 13(16) 0,87
2,5 25 17,24 16 —
4 32 22,06 20 —
6 40 27,58 25 —
10 48 33,1 32 —
18 55 37,93 32 (40) 5,4

Y30 — Ha3HaueHue, NpUHLUUN paboTbl, BbIOOp

YcerpoiictBo  3ammrHoro ortkimrodeHus (Y30) npenHasHayeHO Ui 3aliM-
THl JIIOCH OT MOpa)KeHUS SJICKTPUYECKUM TOKOM IIPH MOBPEXICHUU H30-
JISIMKA  TOKOBEAYIIMX  YacTed  3JIEKTPOOOOpYNOBaHHS, TIPH  CIydalHOM
IIPUKOCHOBEHHH K HEW3OJIMPOBAaHHBIM  TOKOBEAYIIMM  YacTsAM  DIEKTPO-
obopymoBaHMS ¥ JUId 3aliUTBl HMMYIIECTBA OT TEIIOBOIO BO3JCHCTBHA
9JIEKTPUYECKOTO TOKa (ONMAaCHOCTH BOZHUKHOBEHUS TIOXKapa).

Y30 MOXeT yCTaHABIMBATbCS BO BBOAHO-PACIPEEIHTENBHBIX YCTPOH-
crBax (BPY), pacnpenenurensHbix mmrax (PIL), rpynmoBeix muTkax (kBap-
TUPHBIX W OJTaXHBIX), a TaKKe /I 3allUThl OTAENBHBIX IOTpeOHTeneH
snekTposHeprur. Ilpumenernme VY30 1memecooOpasHO B 3IEKTPOYCTaHOBKAX
BCEX BHJOB M pa3IMYHOrO Ha3HayeHWs. lcronp3yercs OHO BMecCTe C aBTO-
MaTHYEeCKUMH BBIKITIOYATEISIMH WM  TIPEJOXPAHUTEISIMH, KOTOpBIC 3alld-
[IAIOT €T0 OT MepPeTPy30K.

OynkipoHanbHo Y30 MOXHO — OHpENENUTh KakK  OBICTPOJCHCTBYIOIIMIA
3alIUTHBIA  BBIKIIOYATENb, pearupyrommid Ha  auddepeHunansHplii  TOK
YT€YKH B IIPOBOJHMKAX, INUTAIOMMX 3JICKTPOSHEPIUCH 3alUIIaeMylo 3JIeK-
TpoycTaHOBKY. Korma B 2IeKTpUUecKOM HpHOOpE HapyIIAeTcs H3OJISALHS
TOKOBEJYIIEr0 MPOBOJAA, €ro KOPIYC MOXET OKa3aThCsl MOJ HAMpPSHKCHUEM.
B cnyuae mpHKOCHOBEHHsT K KOpIyCy NpuOOpa MOXKET BO3HUKHYTh TOK 3a-
MBIKaHHMsS Ha 3€MJII0, M €CIIM KOpIyC HE 3a3eMJICH, TO YeJOBEKa YIApHUT TO-
koM. Ecim npm DpUKOCHOBEHMM 4YeNOBEKa K TOKOBEAYIIMM 4YacTsAM 4epes
HETO HA4YMHAET HPOXOAWUTh TOK, TO Y30 MOMEHTAIBHO 3aperucTpUpyeT

YTEUKy TOKa B CE€TH U OTKJIIOYUT ITUTAaHUEC aBapr/'IHOFO y4dacTKa 3JIEKTpO-
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ycraHoBku. To ke camoe mHpomsoiiner mpu Hpoboe WIM HArpeBe H3OJIALUU
0 KpUTHUYECKOH TemmepaTypbl: Y30 OTKIIOUHT HampsDKEHHE OO BO3TOpa-
HHUs nekTpornpoBogkd. C MOMEHTa BO3HUKHOBEHHMS YTEUKM TOKa aBTOMa-
TUYECKOE OTKIIOYEHHE HANpsHKEHHUs aBapMHHOIO ydacTKa dJIEKTPUUECKON
LenH MpOW3BOAUTCA 3a Bpems, He mnpeBbmmatomee 0,03—0,3 ¢ (3ta Benuun-
Ha 3aBUCHT OT KOHCTpyKIuHu ¥Y30).

HNpunumun padorsl ¥Y30. ToBopst mnpocteiM s3bikoM, B Y30 mpoucxo-
JIUT CpaBHEHHE TOKA, YXOJAIIEro B HAarpy3Ky, C TOKOM, KOTOpBIH Bep-
HyJICd W3 Harpy3kd, T. €. TOKa, IPOXOAAIIEro N0 (ha3HOMY IIPOBOJHUKY,
C TOKOM, ITIPOTEKAIOIUIM II0 HyJIEeBOMY MHPOBOJHHUKY. Ecim m3omanus siek-
TPONIPOBOJKM HE MOBPEXIEHAa U 3JIEKTPONPHOOpP IIOJHOCTBIO  HCIPABEH,
TO 3TH TOKH [OJDKHbI ObITh paBHbI. IIpy BO3HMKHOBEHHMM B LEMH TOKa
yYTEUKH 3HaueHHe (a3HOro M HyJIEBOrO TOKa CTaHOBHTCA pa3HeIM. Y30 3a-
PETHCTPUPYET 3TO HU3MEHEHME U CPaBHUT €ro cO 3HAYEHHEM HOMHUHAb-
HOrO TOKa yTeukd. Eciu TOk yTeuku B uenu OOibllle HOMHMHAIBHOTO —
V30 orkiouaeT NUTaHUE 3alUIAEMOH 1IenH, pa3pbiBast a3y U HOJIb.

B obmem Bupe omHodasHoe Y30 MOXHO H300pa3uTh B BHAE MPSMO-
yroibHMKa € IByMs BXojamMM M Bbixozamu. Ha cxeme (puc. 2.43) B kaue-

CTBC HArpy3KHU K V30 noxkioueHa CTUpaJIbHas MallllHa.

L 2208 N

Yao

Puc. 2.43. Cxema IIOJKIIIOYEHHS CTHPATIbHOIN MamuHb! gepe3 Y30
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Tokn, mnporekarompie uepe3 KOHTAakThl Y30, MOMKHBI OBITH  PaBHBI
(=, n AI=1-1,=0), torna Y30 He cpabarbiBaer. Tox I/, B JaHHOM CIy-
yae BXOJAIui, /, — ucxoaamui. Tok A/ Ha3bIBaeTCA TOKOM YTEUKH.

B cxeme (puc. 2.44) BO3HUK TOK yTeuku Ha semmo I; (I,=I,+l;, T. e.

AlI=I;). Ecan tox yreuku Al mnpubmkaercss K ycraHoBlIeHHbIM B Y30
3HauenussM, Y30 cpabarbiBaer. Hampumep, eciu yCTaHOBIEHO 3HAauyeHHE
30 MA, Y30 cpabatbiBaer mpu Toke yTreukn 27 MA. B pomu comporus-
JIEHUsI R MOXKeT ObITh NOBPEXkKICHHAs U301 IIPOBOJA CTUPAIBHON
MalIUHbI U T. A
TpexdpazHoe VY30 MOXHO NPEACTaBUTH KaKk TPH OJHO(MA3HBIX, Y KO-
TOPBIX Ha BXOJi¢ HyJIEBOH IIPOBOJHHK coequHeH. B Tpexdasueix Y30
CPaBHUBAIOTCS CyMMBbI TOKOB (ba3 ¢ HyJIeM.
B HopmanmbHOM pexume (puc. 2.45), mpu OTCYTCTBUHM TOKa YTEUKH,
[0 TPOBOAHMKAM, IPOXOASIIMM Yepe3 OKHO MarHutomnposopa audde-
PEHIMAIBHOTO TpaHc(opMaTropa TOKa [, IIPOTEKAlOT paboddMe TOKH Ha-
Ipy3kd. OTH TOKM HAaBOAAT B MArHUTHOM CepAeYHHMKe TpaHchopmaropa
TOKa paBHble, HO BCTPEYHO HANpaBICHHbIE MAarHUTHbIE IOTOKHU. Pe3yib-

THPYIOLINA MAarHUTHBIN MMOTOK PaBEH HYIIO, TO3TOMY TOK BO BTOPHYHOU

L 220B N

Y30

Puc. 2.44. Pabora Y30 npu BO3HHKHOBEHHH TOKA YTEUKU
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0o0OMOTKE Takke paBeH Hy0. Bcsd cucTeMa HaxomuTCss B COCTOSHHU IIO-
kos. IIpu BO3HUKHOBEHMH TOKa YyTEUKH (HAmpumep, IPU IPUKOCHOBE-
HUM 4eJIOBEKa K TOKOBEAYIIMM 4YacTsM 3JIEKTPOYCTAaHOBKM) OanaHC TO-
KOB B IHTAOIMX IPOBOJHHKAX M MATHUTHBIX IIOTOKOB B CEpICYHHKE
HapylaeTcss M BO BTOPUYHOH oOMoOTKe nuddepeHnnansHoro Ttpancdop-
Maropa Toka mnosiBisierca auddepenHumanbHelii Tok yreukun [, Ecnim aror
TOK TIPEBBIIIAET 3HAUEHHE YCTaBKU JJIEKTPOMArHUTHOW 3alleNKM Ha I10-
CTOSIHHOM MarHure 2 (WIM B pele pa3sHOCTHOrO TOKa), 3allelka cpabda-
THIBAET UM IIOCPEACTBOM pblYara pasMbIKaeT MEXaHH3M pacleruieHus 3;
3aIlyIaeMasi Lelb OTKII0YAeTCs OT MUTAOIIEeH ceTH.

IIposepka ¥Y30. [lns mnposepku wucnpaBHoctH Y30 mpenycMoTpeHa
nenb TecTHpoBaHHsA (kHONKa «TecT»), paboraromas 3a CYeT HCKYCCTBEH-
HOro co3manus audepeHIuanTbHOr0 TOKa  yTedkd. PaboTtocmocoOHoe
Y30 [0mKHO MOMEHTAlIbHO OTKIIOYMTH mnuTaHue. Takylo NpPOBEpPKYy pe-
KOMEH/IyeTCsl IPOBOAUTE OJUH pa3 B MECHIL.

YcranoBka Y30. VYcrpoiictBa ¢ TokoM yreuku 10 MA u 30 MA 3amm-
mratotr yenoeka; Y30 ¢ tokom yreukum 100 m 300 MA craBsTcs B Kade-
CTBE BBOJIHOIO YCTpOicTBa (Hampumep, Ha BBOJE B KOTTEMXK) M IpelHa-
3HAYEeHBl JUIS 3aIUTHl OT TMoxapa. s KBapTHpPbl MOXKHO CTaBUTb OJHO
VY30 c¢ tokom yrteukn 30 MA B KBapTUPHOM D3JIEKTPHYECKOM IIUTKE Ha
JIEeCTHHYHOH Iiomanke. Ho B cioydae BO3HUKHOBEHHS TOKAa  YTCUKH
YCTPOKCTBO 00ECTOUUT KBApTUPY HOMHOCTHIO. [To3TOMY Iyumie ycTaHo-

y30__

TpaHcopMaTopHasn | KEonxg;<TecT>:|
NOACTAHLUA
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Puc. 2.45. Cxema HOpManbHOH paboTsl Tpex(asnoro Y30:
1 — muddepeHnuanbHbIi TpaHCHOPMATOP TOKA; 2 — 3JIEKTPOMArHUTHAS 3alLEIIKa;
3 — MeXaHM3M pacleNIeHus
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BuTb Y30 Ha TIpYNNOBYI0 JJIEKTPUUECKYIO LENb — TIPYMIy OCBELICHMS,
IPYNIy  PO3€TOK, CTUPaJlbHYI0  MAallMHY, IIOMEIIEHHEe C  IOBBIILECHHOM
OIIACHOCTBIO MOPAXEHUS TOKOM. Eciu BO3HMK TOK YTEUYKH B TPYHIIOBOH
LeNy, HalpuMep B TIpymme po3eToK, TO OyJeT OTKIIOYEHa TOJBKO 3Ta
Ipymma, a Jpyrde osieKTpompuOopel Oyayr paGorats. Ha  poserounyio
IPYNIly U OCBETUTENbHYIO ceTb MOXHO cTaButh Y30 Ha 30 MA. s 3a-
LWIUTHl PO3ETOK B BAHHOW KOMHATE, a TakKe pPO3ETOK ISl DIIEKTPOIHTA-
HUA oOopynoBaHus, paboTatomero Ha 3emie, craButcs Y30 ¢ TOKOM
yreuku 10 MA, eciti 171 HUX BbIIEIICHBI OTAENIbHbIC IMHUU.

HanGonee  BepoOATHBIMH ~ MECTaMH  IIOPaXKEHHMs  JJIEKTPUUYECKUM  TO-
KOM B KBapTHpaX M JIOMax SBISIOTCS KyXHS M BaHHas KOMHaTa. 3]ech
JOCTATOYHO ~ MHOTO  BJEKTPOOBITOBBIX  IPUOOPOB,  €CTh  €CTECTBECHHBIC
3a3eMiHTeNd  (BOJONPOBOAHBIE, TIa30Bble TPyOBI), TECHOTa, IIOBBIIICH-
Has BIAXHOCTh. [lo3ToMy, ecnu K OIHOH IIMHHMU IIOAKITIOUCHB BAaHHAS,
KOPHIOp U KyXHsl, TO Haio cTaBuTh Y30 ¢ TokoM yreuku 30 MA.

Ecimm B snmexTpuueckodl IlemM  €CTh  HYJIEBOW  3a3€MIIIOIIMI  TPOBOJI-
HHK, TO TOK 4epe3 Hero IOHAET Ha 3EeMJII0, €CIIH €ro HeT, TO TOK uepe3
pabounii HyneBOH IIPOBOAHHK MOXET MPOHTH depe3 Teno denoBeka. Y30
CTaBUTCS Kak Ha BBOAE, TAaK M Ha OTJEIbHbIE TIPYNIbl 3JIEKTPUUECKUX
npubopos.  CraButcs auddepeHunansHbiii  aBromar (aBroMar u - Y30)
wim Y30 u aBTOMAaT s 3alIUTHl OT CBEPXTOKOB; HOMMHAJBHBI TOK Ha-
rpy3ku Y30 JjomxeH ObIThb Ha CTYNEHb BBILIE HIM pPaBeH HOMUHAJIBHO-
My TOKY aBTOMATa 3all[UThL

Y30 wmoxer cpaboTath M MpU BBIKIIOYCHHOM aBTOMAaTe (OTKIIIOYEH-
HOH (aze), eciy 0 HyJICBOMY IIPOBOJY IOTEK TOK.

B Hacrosmee BpeMs eIle HCHONB3YIOTCS KaK 3JIEKTPOYCTAHOBKH €O
crapoit cucremoit 3azemseHuss TN-C, Tak M HOBBIE, C CHCTEMaMH 3a3eM-
neauss TN-C-S um TN-S. Ilpu moHTaxe Y30 HE0OXOIMMO pa3leNuTh Hy-
neBoi paboumit mpoBopHuk (N) U HyneBod 3amuTHbli npoBoaHHK (PE)
B 3oHe 3amutel Y30. B cerm c¢ Hanpsokennmem 220 B ycranaBimBaroTcs
aByxnomocHsle Y30 ¢ AByMs 3alMINEHHBIMM IONIOCaMH Ha  (a3Hblil
U HyneBoil paboumii npoBomHuk. Jns TpexdasHBIX ceTedl ¢ HampsoKeHH-
em 380 B mnpumenstorcs dyerblpexnomtocHele Y30 ¢ YeThIppMs 3alIUILEH-
HBIMH noJTocaMu. Cxema yCTaHOBKH JI0JDKHA ObITh HaprcoBaHa Ha Y30.

Ipu ommboynoM wmoHTaxke Y30 He Oyger BBINONHATH CBOM (YHK-
i wim  OynyT WMEThb MecTo JIOKHBIe cpabarsiBanus. Camoll  pacrpo-
CTpaHeHHOW  omuOKkod mpu  MoHTaxe Y30  sBifercs  HOIKIIOYEHHUE
K Y30 Harpy3kd, B LENH KOTOPOM HMeeTcs COEIMHEHHE HYJIEBOrO pa-
O6odero mpoBoAHMKA N C OTKPHITBIMH IPOBONSAIIMMH YacTSAMH 3JIEKTpPO-
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YCTaHOBKM MM COCOUHCHHE C HyJEBBIM 3allUTHBIM HpoBogHuKoM PE.
Taxxe ommOKkamMu sBISETCS IOLKIIOUEHUE HArpy30K K HyJleBOMy pabo-
yeMy nOpoBoAHMKY a0 Y30, NOAKIIOYEHHWE HArpy3ok K HyJeBoMy pabo-
4yeMy HpOBOAHHMKY Jpyroro Y30, mepeMbluka MeXIy HyJIEBBIMH pabo-
YUMH TNpoBOAHMKaMu pazinuHbiX  Y30. JlokHoe cpaOaTblBaHHE MOMKET
BO3HUKHYTb M3-3a camoro Y30, 1o3ToMy JIyullle YCTaHaBIMBaTh Kaue-
CTBEHHBIE yCTpOICTBA.

Y30 HenenecooOpa3HO ycTaHaBIMBaTh IIPU  HAIMYMU  CTApOd  BETXOM
NPOBOJKM B IoMmemleHuy; cBoictBo Y30 oOHapykuBaTh YTEUKy TOKa
MOXKET MpUHECTH Ooiblie NpoOieM, YeM MONb3bl, €CIM OHO HAyHET He-
npejckasyeMo cpabarbiBaTh. A TIpU  CTapod  BIEKTPONPOBOAKE 3TO MO-
KET IpoM3oUTH B J000H MOMEHT (maxke nIpH nepBoM BKitoueHun Y30).
Ecmn wm3omAnust cTapad u IDIOXas, MOXKET BO3HUKHYTh HEOONBIIOH TOK,
KOTOPbIH ~ MOXET TpeBbICUTh 3HaueHHe Toka yreukn Y30. Ilostomy
B JIaHHOM Cllydyae pEKOMEHIYeTCs YCTaHOBKa B MeCTaX C IOBBIIIEHHOMH
OIIACHOCTBIO PO3ETOK O BcTpoeHHbIM Y 30.

VY30 He MOXET pa3IH4UTh, YTO HMEHHO BKIIOUYEHO B SIICKTPHYECKYIO
Lenb — 4YeNOBEeK WM 3neKkTponpuOop. Ecmm demoBek BO3BMETCS ORHO-
BpeMeHHO 3a a3y U paboumii HOIb, TO TOka yTeuku He Oymer. Ecmm To-
Ka yTeuku Her, To 11t Y30 Bce B nopsizke.

Hpouszsoautean VY30. Ecrtes mnpusHanHble mnpoumsBogutenn Y30 —
«Legrand», «Moeller», ABB, «Siemens», «Schneider Electricy, a Taxxke
poccuiickue — «Actpo-Y30», HMOK, JIOK. KauectBennas pabora VY30
B IIEpBYI0 O4Yepelb 3aBUCUT OT BBICOKOTO KauecTBa 9JIEMEHTOB, BXOIs-
mux B ero cocraB. Haubosee u3BeCTHbIE INPOU3BOJAMTENN HCIIOIb3YIOT

0oJee KadecTBEHHBIE JACTaliu.

OcHoBHble napametpb! Y30

HomunaneHoe Hanpsbkenue (U,) — 3HaueHME HANpsDKEHUs, MOpPH KO-
TOPOM  yCTpoiicTBO  paborocnocoOHO. Ero ycraHaBimBaeT — H3rOTOBUTEID
V30; o6bruHo 220 wmimu 380 B. PaBeHCTBO HamnpsbkeHHss B CETH UM HOMH-
HaJIbHOTO HANpSDKEHUs] OCOOEGHHO BaXkHO Ui 3JekTpoHHeiXx Y30. Ot
3TOTO CHUJIBHO 3aBHCHT HX PabOTOCIIOCOOHOCTS.

HomuHanbHblf  TOK (/) — MakcHUMalbHBII TOK, mHpu Kotopom Y30
COXpaHseT CBOK PabOTOCIOCOOHOCTH — NPONODKHUTENbHOE BpeMs. Howmu-
HanbHBIM Tok Y30 BeiOMpaercss w3 pspa: 10, 13, 16, 20, 25, 32, 40, 63,
80, 100, 125 A. J[ns 1uddepeHIMaILHOrO aBTOMAaTa JOHOIHUTEIEHO
yKa3bIBacTCs HOMUHAJIBHBII TOK ABTOMATHYECKOTO BBIKIIFOYATEIIS
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B cocrae Y30. HowmunanbHbelii TOK audQepeHIHanbHbIX — aBTOMAaTOB
BbIOMpaercs u3 psaga: 6, 8, 10, 13, 16, 20, 25, 32, 40, 63, 80, 100, 125 A.

HomuHanpHblii  oTkimovarommit  nuddepeHunanbbii  Tok (1 an/
Tok yreukd. OcHoBHas xapakTepuctuka Y30. JlaHHOe 3HaueHHE IIOKa-
3pIBACT BEIMUMHY JUG(EpeHINANBHOrO TOKa, IpH KoTopoM Y30 momx-
HO  cpaOarbiBath.  HoMmuHambHbli  oTkmouaromuit  auddepeHnuanbHblit
Tok Y30 BeIOupaercs u3 psga: 6, 10, 30, 100, 300, 500 MA.

HomuHanbHBIA YCJIOBHBIH TOK KOPOTKOro 3aMbIkanus (/)
XapaKTepUCTHKA,  ONpeNessiomas  HaaeKHOCTh U IMPOYHOCTh  YCTpPOH-
CTBa, KAuecTBO MCIIOJHEHUS €ro MeXaHM3Ma U  JJIEKTPUUECKUX  CO-
€IMHEHUIl 1NpH MpPOTEKAaHMH CBEPXTOKAa (TOKA KOPOTKOrO — 3aMBIKaHUS
B CETH); 3HAa4eHHEe JTOr0 IapaMeTrpa IIpOBEpseTCs IpH  cepTH(HKa-
LUOHHBIX  UCIBITaHMAX. Eme 93ToT mapaMerp  Ha3blBalOT — CTOMKOCTBIO
K TOKYy KOPOTKOIO 3aMbIKaHUs. ABTOMAT, KOTOPbI 3allMINAET LEllb,
cpaboTaeT Ha OTKIIOYEHHE, HO 3To mpousoiiner uepes 10 mc. Bce »at0
BpeMs Y30 Oymer HaXOmUThCA MOA BO3JCHCTBHEM CBEPXTOKA;  ECIH
OHO COXpaHSeT pabOTOCIOCOOHOCTh, TO KadeCTBO  CUHMTACTCA  BBICO-
KAM. 3HauyeHHs HOMMHAJIBHOTO TOKAa KOPOTKOTO 3aMBIKaHUs  CTaHIap-
tu3oBaHbl U paBHel 3000, 4500, 6000 u 10 000 A. MwuHHMaJIbHO MOIy-
ctumoe 3HaueHue — 3000 A. K VY30 c¢ 3azepkkoit cpabaTbiBaHUS
IPEIbSBIAIOTCS — IIOBBILIIEHHbIE  TPeOOBaHHMS O  BEJIMYMHE TOKAa KO-
porkoro 3ambikaHus. Takme Y30 ycTaHaBIMBAalOT HA BBOJE, MOATO-
My OHH HaxOIATCS TIIOJ BO3JCHCTBUEM CBEpXTOKa Ooiee  IPOAOIDKHU-
TEJILHOE BPEMs.

HomuHanbHasik KOMMYTAIMOHHAsA cnocoOHocTh (/) JomkHA  OBITH
He MeHee yeM B 10 pa3 Oonbllle HOMMHAIBHOIO TOKa MM paBHa 500 A.
KauecrBeHHble ycTpoiicTBa MMEIOT, Kak IpaBMJIO, Tropa3no Oonee BbICO-
Kyl0 KOMMYTAllMOHHYI0 CIOCOOHOCTh, B mpeneinax 1000—1500 A. Taxue
yCTpOHCTBa HaJeXHee, M B aBapuUilHOM CUTyallMd, HampuMep IIpU KO-
pPOTKOM 3aMblKaHWM Ha 3emimo, Y30, omepexas aBTOMaT 3alllUThl, ra-
PAHTHPOBAHHO IPOHU3BEET OTKIIFOUEHHE IEKTPOYCTAaHOBKH.

Ha munmeBor mamemn Y30 (puc. 2.46) yKaspIBalOTCS CIEAYIOIINE €ro
apaMeTpsl:

* HOMUHAJIbHOE HalpsDKEHHE;

* HOMUHAJBHBIN TOK;

*  TOK yTEUKH;

* HOMUHAJIbHBIA YCIOBHBIN TOK KOPOTKOI'O 3aMbIKaHUS;

* tun Y30 (Hanpumep, AC — pearupyer TOJIbKO Ha IEPEMEHHBIH TOK

YTEUKH).
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Tunbl Y30

1. be3 BcTpoeHHOH 3ammThl OT cBepxTokoB. Takoe VY30 mpocro pearu-
PYeT Ha TOK YTEUKH.

2. C BcrpoeHHOH 3ammToil OT cBepxTokoB. CoBMmemaer B cebe (yHK-
min Y30 u aBromara Ui 3allMTBl OT CBEPXTOKOB, Has3bIBaeTcs AU-
(hepeHIIMaNIbHBII aBTOMAT.

3. Tun AC pearupyer TOJIbKO Ha I€PEMEHHBII TOK yTEUKH.

Tun A pearupyer Ha INEpeMEHHBIM M TOCTOSHHBIA TOK. Tam, rae ume-
I0TCS  BBIIPSIMUTENIM M TUPUCTOPBL, TPU MHpoOOE HU30JSALMH  BO3MOXK-
Ha YyTeyka IIOCTOSHHOIO TOKa. OJTH YCTpOMCTBA HMMEIOT 0Ooyiee CIOX-
HYIO KOHCTPYKLUIO, CTOSIT IOPOIKE.

5. Tum S — cenexTuBHOE (C BBIIEPIKKOH 10 BPEMEHM OTKIIOYEHHS); Ta-
koe Y30 HeoOXomamMO TaMm, TIJIeé HCIIONB3YeTCS CHCTEMa aBTOMAaTHYe-
ckoro BBoJa pesepsa (ABP).

6. Tun G — 10 e, 4TO U S, HO C MEHbIIIEH BBIIEPKKOH BpEMEHU.

KoHcTtpykumsa Y30

V30 mo KOHCTpyKIMH OBIBAIOT  3JIEKTPOMEXaHHYeCKUe  (HE3aBHCHMBIC
OT HaNpsHKEHMs I[IUTaHUs) M JIEKTPOHHbIE (3aBHCHUMBIE OT  HaIpsiKe-
HUs muraHusg). Jnsg  paborsl  anektpoHHOro Y30 HE0OXOOMMO  JOIOJIHH-
TenbHOe mmrTaHWe. Ecmm Ha mmHumM no Y30 mpoman paGoumii HOmb, a da-
32 — HET M YENOBEK B3sUICA PYKOH 3a HE3a3eMICHHBIH KOpIyC Harpys3ku
wi 3a ¢a3y, To snekTpoHHOe Y30 He OTKIIOYHUTCS. JJEKTpOMEXaHWYe-

ckoe Y30 B TakoMm citydae cpaboraet. DiekrporHble Y30 cTosT 3HaYH-

cai

Puc. 2.46. Buemnuii Bug Y30
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TENBHO JICIIeBJC, HO M O0ECHEeYeHUs JIICKTPOOE30IIaCHOCTH  AIIEKTPO-
MEXaHWYECKHE MPEAIIOYTUTEIIbHEE.

IomaBasromee OOJIBIIHHCTBO ciy4aeB MOPaXSHUS 3NEKTPOTOKOM
TaK WJIM HWHAYe CBS3aHO C YTEUYKOW TOKAa — CHTyalued, KOTOpYyl pac-
no3naet Y30.

AnddepeHumnansHbIM aBToMat

Juddepenunanpubiii apromat (AJl) coBmemaer B cebe ¢yHkuuu Y30
U aBTOMaTa JUlil 3allUThl OT CBEPXTOKOB. YCTPOWCTBO cpaboTaeT Ipu Iie-
perpyske IO TOKY, KODOTKOM 3aMBIKAaHHH, BO3HMKHOBCHHHM TOKa yTed-
ku. [IpenMymecTBOM 3TOro yCTpoicTBa SBIAETCS MCHBIIMH pa3Mep, YTO
0COOGHHO BaXHO TaM, TIJ€ Malo Mecra s ycraHoBku. Hemocratkom
SIBISETCS TO, 4YTO TIociie cpabarbiBaHus npocredimux AJl Hemb3s  ompe-
JIeUTh OIPHYUHY CpabaThIBAHMU.

bnaromaps BeicokoMy  ObicTpomeiicTBHi0 AJl  obecreunmBaloT  3ddek-
TUBHYIO 3alllUTy 4YEJIOBEKa OT MOPAKEHUs OJIIEKTPUUYECKUM TOKOM B CIy-
Yyae IPUKOCHOBEHHMsS K TOKOBEIYIIMM 4YacTsM MJIM  OKa3aBIIUMCSA IIOX
HANpsOKEHUEM B pe3ysibTaTe  IMOBPEXKICHHS  HM30JLUM  HETOKOBELYIUM
gactsM. Juddepennuansupii  aBromar (puc. 2.47) cpabarbiBacT B 000HX
CllyyasiX — Kak IPH yTEUKe TOKa Ha 3eMJII0, TaK U IIPU KOPOTKUX 3aMbIKa-
HuAx u neperpyske. lIlomobno VY30, nuddepeHuuanbHble aBTOMAThl  BbI-
IMyCKalOTCA PACCUUTAHHBIMH Ha pa3HbI pabouMii TOK U Ha pasHBIA TOK
yreuku. Muorue AJl] MMEIOT CleLMalbHYI0 HHIMKALUIO, KOTOpas IIpU cpa-
0aTbIBAHMM IOKAa3bIBA€T, II0 KAaKOW HMEHHO IIPUYMHE MPOU30IIEN pPa3pbIB
LENU: KOPOTKOTO 3aMBIKAHUS MM YTEUKH. YJOOHBIM IIPUMEHEHHE TaKo-
ro aBTOMAara OKa3bIBaeTCsi B Clydae, KOrJa Ha YCTAHOBKY JBYX OTHENbHBIX
YCTPOHCTB B 3JIeKTpolIKady HE XBaTaeT MecTa. JacTo CTOMMOCTH pa3fenb-
HO mocraBiasieMblx Y30 UM aBTOMaTH4ECKOTO BBIKIIOYATENsS HMXKE, YEM CTO-
UMOCTb 3aMEHSIOIIETo UX Au(depeHaIbHOro aBToMaTa.

JuddepeHunanbHplii  aBTOMAaT — BBIOMpaeTcs € y4yeTOM  PacyeTHOro
U CyMMapHOTO TOKOB yTedkn. HeoOxoammo BbeIOMparh Takue guddepen-
LUalbHble  aBTOMATbl, KOTOpbleé HMEIOT MaKCUMAalbHYyl0 KOMMYTAaLlHOH-
HYI0 CIIOCOOHOCTb JUIsi TpYHIOBBIX YCTpPOHWCTB, — Ha ypoBHe 6000 A,
a s KoHeuHbIX — He MeHee 3000 A.

W3 wupcna 3neKTpoHHBIX Ju(p(EepeHIUaNbHBIX aBTOMATOB IPEANIOYTCHHE
ClielyeT OTHIaBaTh TEM, KOTOpbIE HMMEIOT 3aIlUTy OT OOpbIBA HYJIEBOIO IIPO-
BOJHUKAa — OOpBIB MOXET MpPUBECTH K ToTepe AU depeHLUanbHbIMU  aB-
TOMaTaMH HaIpPsHKEHUs MUTAHUs, YTO AeJIaeT X HepaboTOCIIOCOOHBIMU.
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Jng  Hammydmmed  3alIUThl  OT  BBIMENIIETO M3-MOA  KOHTPONSA  TO-
Ka 1enecooopasHo YCTaHaBIHMBAaTb OTZEIbHBIC muddepeHnransHbIE
BBIKJIIOYATEIM Ha KaXIyI0 BETBb NOTPEONEHHs TOKa C pasHbBIMH  Xa-
pakTepuCTHKaMH  Harpy3kw.  Hampumep, 1ns  mpemoTBpaiieHus — II0-
’)kapa Ha KyXHE, Ha KOTOPOH HAaXOIUTCA MHOXXECTBO MOIIHBIX 3JIEK-
Tporpudopos, rnorpedyroTcs MeHee YyBCTBUTEIIHHBIC BBIKITIOUATEIH.
3ato oHM He OyayT OTKIIOYAaTh JJIEKTPUYECTBO OT KaXKAOrO CKauka
TOKa, BBI3BAHHOTO  BKJIOUMBIIMMCS ~ XOJOAWIBHHKOM. A  juig  3amu-
Thl BBACICHHOM JIMHMM B BaHHYI0O KOMHAaTy M B JETCKYI0 HYXHO IIO-
CTaBUTh CaMbleé UyBCTBUTENBHBIC yCTPOWCTBA, pEAarupylollde Ha YyTEUKy
Toka 10 MA.

PaGoume  mapamerpsl  JuQepeHIUANBHBIX  BBIKIIOYATeNed  (HOMH-
HIPHOC  HANpsDKEHHE, HOMHMHAIBHBI TOK, HOMHUHAJBHBIH  OTKIIOYAI0-
it audepeHInaNbHBIE  TOK)  BBIOMPAIOTCS HAa  OCHOBAHHM — TEXHUYE-
CKHUX ITapaMETPOB MPOEKTUPYEMON 3JIEKTPOYCTAHOBKH.

KagectBO ¥ HamexHOCTh pabOTBI BBIKIIOYATENEH OIPEACIAIOTCS  psi-
JIOM IIapaMeTpOB, IMPEXIEC BCEro0 HOMHUHAIBHBIM YCIOBHBIM TOKOM KO-
POTKOTO 3aMbIKaHWA [, W HOMHMHAJIBPHOH BKIIOYAIOIIEH M OTKIIOYarOIICH
(KOMMYTaI[MOHHOIT) CIIOCOOHOCTHIO /, .

HomuHanbHbIA ~ yCclIOBHBIE TOK KOPOTKOro 3aMblkaHus [, — Xapak-
TEPUCTHKA, OINpEAEIoNas HaJe)KHOCTh M HPOYHOCTH YCTpOMCTBa, Ka-
YECTBO MCIOJHEHMS €ro MeEXaHM3Ma ¢ JJIEKTPUYECKMX COEAWHEHWi (Mu-
HHMaJlbHOE JoIycTUMOoe 3HaueHne — 3000 A).

KoMMmyTanmoHHast  CIIOCOOHOCTh  COTJIACHO — TPEOOBAaHUSIM HOPM  JIOJDK-
Ha OBITh HE MEHEE JICCATUKPATHOTO 3HAYCHHUS HOMHHAIBHOTO TOKA WIIH
500 A (Gepercs Oonbmiee 3HaueHue). KauecTBEHHBIE YCTPOWCTBA HMEIOT,
Kak [OpaBwiIo, Tropa3go Oojee  BBICOKYI0  KOMMYTALMOHHYIO  CIOCOO-
Hocth — 1000, 1500 A.

Puc. 2.47. TuddepeHnanbHbIil aBTOMAT
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MpepoxpaHutenn

Ilo Ha3BaHWIO MOHATHO, YTO OSTU YCTPOICTBA YTO-TO OT YEro-To IIPEeno-
xpaHsaoT. Tak ¥ ectb Ha camoMm Jjene. OHHM IPEIOXPAHAIOT IMOTpPeOUTE-
el OT CBEPXBBHICOKMX TOKOB M KODOTKHX 3aMBIKaHMH — B o00IeM, OT
neperpy3ok B ceTH. K mpenoxpaHUTENsM OTHOCATCS BCEM  H3BECTHBIC
npoOKM ¥ IUIaBKME BCTaBKH, KOTOPBIE MCIONB3YIOTCS B PaCIpeleUTeNb-
HBIX IuTaX. IIpemoxpaHuTenn OBIBAIOT OJHOPA3OBElE U MHOTOKPATHO-
ro ucnonb3oBaHus. K mocieHuM MOXXHO OTHECTH U OOBIYHBIC BA.

[IpoOkn mpexacraBnsror coboit  (apdopoByto 000704Ky B BHIC IIMIHH-
Ipa, KOTOpas 3aKiio4aeT B ce0¢ BCTABKY — CTCKISIHHYIO TpyOKy C TOH-
KUM TIPOBOJHUKOM BHYTPH M KOHTakTamMM Ha Topuax (puc. 2.48). Bkpy-
YMBAIOTCS TakWe NPOOKH Ha INUTKE PAAOM CO CYETYMKOM, HUX IIOKOJb
OYeHb IIOXO0XK Ha IOKONb OOBIYHOM JlaMIbl HakanuBaHus. IlpuHrun pa-
0OTBI TaKOro YCTPOWCTBA MPOCT: TOK BBICOKOTO HANpPSHKEHUS HPOXOJMUT
4yepe3 TOHKMH NPOBOAHMK BHYTPH CTEKJISIHHOM TpyOKH, IPOBOJHUK pac-
IUIaBJIseTCs W Ienb paspbiBacTca — IHpobka mneperopena. IDmocel mpo6-
KA OYCBUJHBI. OHA HE 3aBUCUT OT PabOThl MEXaHMYCCKHX YCTPOMCTB, B OC-
HOBE e¢ paboThl — (HU3UYECKHEe CBOWCTBa MaTepHaloB. MHHYCHl Taxxe
MOHATHBL: pa3 cpaboTaB, OHa HYXJIAeTcsi B 3aMeHe. JTo OyleT He OJHH
IIEITYOK PHIYaroM BEIKITIOYATENIS, a 3aMEHa IIEPErOPEBILIETo dIEMEHTA.

ABTOMATHYECKHe  NpPeJOXPAHHTEIH. OTH  MEXaHM3Mbl  HAallOMHHA-

10T BHEIIHUM BUJIOM O0OBIYHYIO IPOOKY (puc. 2.49). OTnuune 3aKiro-

Puc. 2.48. Tpepoxpanurenb Puc. 2.49. ABTOMaTHYECKHIT

¢ ILIABKOM BCTaBKOi NpeaoXpaHUTENb
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JaeTcs B TOM, 4YTO BMECTO CMCHHBIX IIJIaBKUX BCTAaBOK NPUMCHIIOTCS

TCIUIOBbIC  paCHCHUTEIIN. Taxoit NIpeaOXpaHUTCIIb, €clii OH Ccpearupo-
BaJl Ha TIOBBINICHHOC HAIIPSDKCHHUC WM KOPOTKOC  3aMbIKaHHUE, MOXHO
NpUBECTH B pa60qee COCTOSIHHMEC Ha)XXaTHUE€M  KHOIKH, MEHATH CropeB-

LIYHO IUIaBKYIO BCTaBKY HE HYXHO.

INEKTPOLLIT

Kak camomy yctaHOBUTbL U cobpaTb
ANEKTPOLLUT B KBApPTUpE (A0MeE)

IIpn BBIOOpE DHNEKTPOIINTA, KPOME WCIIOJHEHUS (BHYTPEHHHMH, HaKJIaj-
HOW) W Marepuaya, M3 KOTOPOIO OH H3TOTOBIEH (IUIACTUK WIM METajl),
BAOXHBIM KpPHTEpUEM SBIIOTCS €ro pa3Mepsl, a TOYHEE, KOJIWYECTBO MO-
nyiaed muTa. 3a MOLydh B INUTE HPUHATO CYUTATh OAWH OJHOMIONIOCHBII
aBTOMAaTHYeCKHH BbIKIIoUarenb. CpemHss IIMpuUHAa aBTomMara — 18 MM.
JpyruMu  croBaMH, MAaKCHMaJbHO BO3MOXKHOE KOJHMYECTBO YCTAaHaBIIMBA-
€MBIX OJIHOIOIIOCHBIX aBTOMAaTOB B INUTE W €CTh KOJMYECTBO MOIYJeH Iu-
ta. [losTtomMy, mnpuoOperas ImMT, HEOOXOAMMO XOTS OBl HPUOIU3UTEIHHO
ONpPENIENIUThCA C MOAYJBHBIMU JJIEMEHTaMH IMTa — aBToMaramu, Y30,
CYETYHUKOM H T. II. ¥ UX KOJIMYECTBOM.

Bor mpumepHble fgaHHBIE IS MOACYETa OOIIEr0 KOJWUYECTBA MOIYJCH
Ha DIN-peiike:

*  OJHOIOJIIOCHBIM aBTOMaTHYECKUH BBIKIIIOYATENh — | MOJYJIb;
. oaHO(MA3HBIA  JBYXIONIOCHBI ~ aBTOMATHYECKMil  BBIKJIIOYATENh  —

2 Moy,

*  TPEXMOJIOCHBII aBTOMAaTHUECKHUI BBIKIIIOYATENh — 3 MOJIYJIS;
* oxpHodaznoe Y30 — 3 monyis;
* Ttpexdasnoe Y30 — 5 moxyIeit.

[lokynmate mMT Jydiie C HEKOTOPHIM pE3EpBOM II0 KOJIHYECTBY MOJY-
JIell; ONBIT MOJACKa3bIBaeT, 4YTO OpaTh BIPUTHIK He crouT. Hampumep, ec-
JIU pacyeTHOE KOJIMYECTBO Momayieid 12, To Jjydine OPUOOPECTH IIUT XO-
T8 Obl Ha 16. DTO pmacT HyXHBIH 3amac Ha Cilydail W3MCHCHHS CXEMBI
3JIEKTPOIIPOBOAKH WJIH JJOOABIIEHHS HOBBIX TOYEK HOAKIIIOUCHHSI.

[Ipn  HenomHOM 3amOJNHEHWM IIUTAa MOIYJIBHBIMH  JJIEMEHTaMH  BO
n30eKaHUe TIOMAJaHUs B  DICKTPOIIUT TOCTOPOHHUX MHPEIMETOB  MOXK-
HO BOCIIOJIb30BAaThCS CICHMAIBHBIMHM 3alyIylIKaMd JUIsi IIWTOB TMOJ  IIy-

CTbIC MOYJIN.
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MoHTaX OSIEKTpOIIUTa B KBapTUpE (JOME) HAYMHAETCS C €ro YCTaHOB-
ku. Ilpexne Bcero omnpenenuTech, KakoW IIUT BBl OyleTe YCTaHABIUBATh —
BHYTPEHHUI (CKpBITOHl yCTaHOBKM) WIM HakIaaHoOH (HapyxHblif). Ecmu
B JIOME€ CKpbITas 3JIEKTPONpPOBOJKA, TO Jydlle, KOHEUHO, YCTAaHOBUTb IIUT
BHYTPCHHHH — OH HMeeT Ooiee SCTCTUYHBIA BHENIHMN BHJ U BBICTyIA-
€T U3 CTEHbl MHHUMANbHO. YTOOBI YCTAaHOBHTH BHYTPCHHHH IHUT, IIOATO-
TOBBTE€ MECTO I0J] HEr0 — HHIIY, B KOTOPYIO M OyJeT BMOHTHPOBAH ILHT.
IloHATHO, YTO CTEHBI NPH YCTAHOBKE BHYTPEHHErO IIUTA JOJDKHBI HMETh
TOJILIKHY, TTO3BOJISIOLIYIO C/IENaTh TAKYIO HUILY.

Jlnst  OTKpBITOH  (HapyKHOH)  SJIEKTPONPOBOJIKH  HJCAIbHO  MOAOHAET
HaKJIagHOM »ijekTpomuT. Takol IUT He TpeOyeT MOATOTOBKH MecTa —
€r0 MOXXHO 3aKpeIUTh C IIOMONIBIO OOBIYHBIX JIOOENb-TBO3NCH WM MIy-
PYIIOB-CaMOpEe30B (B 3aBHCHMOCTHU OT MaTepHana CTCHBI).

Ilocne Toro Kak IIMT YCTaHOBJICH, €ro HyKXHO coOparb (puc. 2.50).
Urobbl coOparTh MUT, MOHAAOOATCS aBTOMATHYECKUE BBLIKIIOYATENH (aB-
TOMarhl), KoTopble Kkpemstcs Ha DIN-pefike mmra 2 NpoOCTBIM HaXaTHEM

Ha aBTOMAT CBEPXY. qDI/IKC&TOp aBTOMara 3 o0ecIeYrBaeT HaJCXHOE €TO

e,

Puc. 2.50. Coopka mura:
1 — mecra BBOZIa U BbIBOJA Kabeneii u npoBooB; 2 — DIN-peiika;

3 — ¢ukcartop aBTOMaTa
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kperienne Ha DIN-peiike. Lludpoit / mokasaHel Mecra Ui BBOJA W BBI-
BoJa MpoBoJoB U Kkabened. Ilepen ycraHoBkoid mmTa He 3a0yapTe yna-
JIUTh 3TH YacCTH.

Co0Oparh 3JEKTPOLIMT, TOYHEE, YKOMIUIEKTOBaTb €ro HYXXHBIMU aBTOMa-
TaMl — TIPOLECC JOCTaTOYHO NpocToi M Hejonruid. Camoe 3Ke CJIOXKHOE
B MOHTaX€ JIEKTPOILUTA — 3TO NPABUIbHASI KOMMYTaLUsl aBTOMATOB.

Ha puc. 2.51 mpexacraBieHa npuMepHas cxema diekTpomura. Jleno
B TOM, UTO OJIEKTPOIPOBOJKA KaKAOH KBAapTHpbl (I0Ma) HMEeT CBOM
OCOOCHHOCTH, II0O3TOMY M CX€Ma KOMMyTauumu OyneT WHIMUBUAYaIbHOM,
C y4ETOM TUX OCOOEHHOCTEH.

OcHoBHBIE ~ (DAKTOPBI, ONpENCIIOIME  DICKTPUUCCKYIO CXeMy  IIHTa,
TaKHe:

* cyMMapHas norpeoisiemMas MOLIHOCTD;

* noTpediseMasi MOIHOCTb KaXKI0H OTXOIAIIEH IEKTPUUECKON IPYIIIIbI;
*  KOJIMYECTBO OTXOSMINX MEKTPHIECKUX TPYIII;

* Ul MHOTOKBapTHPHBIX JIOMOB — MECTO YCTAaHOBKH 3JIEKTPOCUETUH-

Ka (KBapTUPHBIA MM ITAXKHBIH 3I€KTPOLLHT).
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Puc. 2.51. TIpumepHasi cxema KOMMYTallUH LIUTA
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I[ocmorpum  cxemy. Iluraromee HampspKeHHE TOmaeTcs Ha  BBOJHOW
nudasToMar, Jjganee HIAET Ha OJHO(A3HBIH 3JIEKTPOCYETYHK, OTKyAa IO-
ctynaer Ha Y30, mocie 4Yero pacXoIMTCS [0 MOJYJIBHBIM aBTOMaTHYe-
CKHM BBIKJIFOYATEIISAM.

[IpennoxeHHass cxema MOJOMAET Kak JUIS KBapTHPBl, TaKk W JUIi HH-
JUBU/IyaIbHOTO KMJIOTO JOMa C OOBIYHOIM ceTblo Hampspkenuem 220 B.
B cinydae HeoOXomauMocTH B cXeMy MOryT ObITh noOaBneHsl BA mns mon-
KIIIOUCHHS JIOTIOJHMTEIBHBIX OTXOMAIIMX dJeKTpuieckux rpymmn. UM Bce
)K€ 9TO JIMIIb TNpUONM3UTENbHAs cXema 9jekTpomura. Yto0bl  cobparth
JJIEKTPOLINT, TIOHAZOOWUTCS CBOSI CXEMa, YYMTHIBAOLIas  WHAWBUIyallb-
HBIE OCOOCHHOCTH 3JIEKTPONIPOBOAKH — KOJMYECTBO HYXHBIX TPYII JUIs
OBITOBBIX ~ PO3CTOK, OCBECIICHMS, OTJCIBHBIX TPYNI IS HOKJIIOYEHHS

MOILHON OBITOBOM TEXHUKU U T. [I.

IANEKTPUUECKUNE CHETUUKMH

3ajaya  3JNEKTPUYECKOTO CYETYMKA — HM3MEPEHHE KOJIHMYECTBa  JHEp-
THH, KOTOpPOE IPOTEKIO Ha OIpPEJCICHHOM YYacTKe IeMHM 3a KaKoe-TO
Bpemsa. CUeTyWmky U3MEPAIOT OSJNEKTPOSHEPIHIO B  KWIOBaTT-dacaX. 4ro
ke o0o3HawaeT odTa eaumHuua u3MepeHus? OTBET MpOCT:  YCTPOMCTBO
MmomHocteio 1000 Bt 3a uwac pacxomyer 1 kBreu. Ecnmm oTHectHCh
K O9TOH BEeJNMYMHE OTHOCHUTENBHO, TO HPHMEPHO CTOJIBKO OJHEPrUM HYyX-
HO 3aTpaTWTh, 4YTOOBI BCKOIATh 2,5 COTKM oropoja. MHOro 3T0 WIH
Majio — peliaTh BaM.

DJEeKTPUYECKUX CYETYMKOB CYIIECTBYeT HEMajo: OT CaMbIX CTapbIX
¢ OOOpOTHBIMHM  JHMCKaMH (MEXaHHMYECKHMX) JO HOBEHmMX  IHQPOBEIX
(anextponHbIX). CamMoe TJIaBHOE OTJIMYME CUYETYMKOB JPYr OT Jpyra 3a-
KII0YaeTcss B TOM, I KAKOH IeMM OHM IpeJHA3Ha4YeHbl — OJHO(A3HOU
mm  TpexdazHod. JloOMamIHeMy MacTepy-dJIeKTpHKYy 00  3IEKTPUYECKOM
CYCTYMKE HAJNO 3HATh TOJNBKO TO, YTO 0e3 HEro Hemb3s. BwmemmuBarbes
B paboTy maHHOro mpubopa WIM YCTaHABIUBATh €r0  CaMOCTOSTEIHHO
Henp3s. OTHM  JIOJDKHBl  3aHHMAThCs  HPO(ECCHOHANBHBIC — JJICKTPHKH,
IpaBO KOTOPBHIX YCTAaHABIMBATb W PEMOHTHPOBATh IPHOOPHI ydeTa pac-
X0JIa IEKTPOSHEPTUH IIOATBEPKACHO CHEIMATbHBIMU JOKYMEHTAMH.

Ilpumeuanue. Jlobvie Oelicmeus, Komopvle max i unae Hapyuld-
10M  KOppeKmuylo pabomy Cyemuuxda, 61eKym 3a coOol Y20l08HYIO OM-
6EMCMBEHHOCb.

Ha pwc. 2.52 mnoka3zaHo yCTpOHCTBO 0aHO(A3HOTO HMHAYKIMOHHOTO
3JIEKTPHYECKOTO CYETUHKA.
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B 3a3zope Mexay MarHMTONpPOBOIOM & OOMOTKHM HAIpsOKEHUst 7 M Mar-
HHUTONPOBOZOM /() TOKOBOM 0OMOTKM /3 pa3MelleH IIOJBIKHON —allFOMH-
HHUEBBII JAUCK /7, HacakeHHbIH Ha oOChb [, YCTAaHOBJEHHYIO B IIPY>KHHS-
meM MNoANsATHUKEe [5 W BepxHed omope 5. Uepe3 uepBik 2, yKpeIUICHHBIH
Ha OCH, M COOTBETCTBYIOIIME 3yOuarble KoJjieca BpalleHHEe JHCKa IIepe-

JAaceTCs K CYETHOMY MEXaHU3MY.
I[J'Iﬂ IIPpUKPCIUIEHUST CYETHOIO MEXaHu3Ma K CUCTUUKY HMMECTCSI OT-

BEPCTUE 4. ToxoBast 06MOTKa, BKJIFOUacMas 1mocjaea0BaTeIbHO B UCCIIC-

Puc. 2.52. YcTpoiicTBo 04HO(A3HOr0 HHIYKIIHMOHHOTO
3NIEKTPUIECKOT0 CYETUHKA!
I — ock; 2 — uepBsiK; 3 — MOCTOSHHBIII MAarHAUT; 4 — OTBEPCTUE; 5 — BEPXHSIS ONOPa;

6 — perynupoBOYHas IUIACTHHA; 7 — OOMOTKA HANPSKEHHSI; 8§ — MAarHUTOIPOBOJ;
9 — BBIBOJ] 0OMOTKH; /()— MarHuTONpoBoJ; // — miacTuHKa; /2 — ckoba;
13 — TokoBast 0OMOTKa; /4 — BBIBOJ OOMOTKH; /5 — NPYKUHAIIMI TOANSATHHK;

16 — npPOTUBOCAMOXO/IHOE YCTPOUCTBO; / 7 — MOJBIKHOM QIFOMUHUEBBII AUCK
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OyeMylo Ielb, COCTOMT M3 MaJOr0 YHCJIa BHTKOB, HAMOTAaHHBIX TOJCTBIM
IPOBOJIOM (COOTBETCTBEHHO HOMHHAJIBHOMY TOKY CUETUHKA).

OOMOTKa HampsDKeHWs, BKIOYaeMas B IeNb IapajulelbHO, COCTOMT
n3 Oompmero uwmcna  (8000—12  000) BHTKOB, HAMOTaHHBIX TOHKHM
(2 0,08—0,12 MM) IpOBOIOM.

Korma x 5310l 0OMOTKE NPHJIOKEHO MEPEMEHHOE HaNpsDKeHHne, a 110
TOKOBOH OOMOTKE IpOTEKaeT TOK Harpy3kd, B MarhurompoBogax & u 10
MOABJISIIOTCS.  MIEPEeMEHHbIE  MAarHUTHBIE  IIOTOKH, KOTOpbIE,  IPOHM3BIBAT
JIUCK, HAaBOAAT B HEM BHUXPEBbIE TOKH. OJTH TOKH, B3aHMOAEHCTBYS C CO-
OTBETCTBYIOIIMMHU TOTOKaMH, 00pa3yloT BpallalOmMi MOMEHT, JAeHCTBY-
IOIIMI Ha MOABHKHOM aJTIOMUHHUEBBIN JTUCK.

[locTrosHHBIM MarHuTOM 3, B TOJI€ KOTOpPOTO BpAIAETCS JUCK CUET-
YHMKa, CO3JAeTCI TOPMO3HOW (IPOTHMBOACHCTBYIONIIMI) MOMEHT. Y CTaHO-
BUBIIASCS CKOPOCTh BpAIlEHHWs [ICKAa HAcTylmaeT IIpU pPAaBEHCTBE Bpa-
MIAIOLIET0 U TOPMO3HOI'O MOMEHTOB.

Yucno o000poTOB JMCKa 3a ONpENelIeHHOE BpeMs OyAeT NpOIopLHUO-
HaJbHO M3PACXOJOBAHHOW SHEPrMM WM  yCTAaHOBMBIIAsCS  paBHOMEpHas
CKOpPOCTb ~ BpallleHust  JUcKka OyaeT IpoNOpLUHOHAIbHA  MOLIHOCTU  IIpH
YCIIOBHHM, YTO BpalIalOMMH MOMEHT, ACHCTBYIONIMH Ha JAWCK, IPONOPHH-
OHAJIEH MOIITHOCTH LIETH, B KOTOPYIO BKJIIOYEH CUETUHK.

Tpenne B MexaHM3ME WHIYKIHOHHOTO CUETYMKAa MNPUBOAUT K  IIO-
SIBJIGHUIO  IIOrpemHocTe B mokaszaHusXx. OCOOEHHO — BENMKO — BIMSIHUE
cun  TpeHus npu  Manbix  (5—10% HOMHHANBHOM) Harpyskax MHIYK-
OUOHHOTO  CYETYMKAa, KOTJAa  OTpHUIATeNIbHAs  MHOTPENIHOCTh  JIOCTHTaeT
12—15%.

Jiss  yMeHbIIEHMS BIMSHUS CHJI TPEHUS B CUCTYMKAX IPUMCHSIOT
CreualibHble yCTpOICTBa, Ha3bIBaeMble KOMIIEHCATOpaMu TpEeHHsI.
Ha pucynke »rto mmactuHka [/, mnepeMelas KOTOPYIO DETYJIHUpPYIOT BeJH-
YUHy KOMIICHCAlUOHHOTO MOMEHTa. BenwmumHa 3TOro MOMEHTa  IIpo-
[OpPIMOHAIBHA  HampspkeHWto.  [loaToMy 1pH  TOBBIMIEHHHM — TIPHIIOXKEH-
HOTO  HANpPsKEHUS  KOMIICHCAI[MOHHBIH ~ MOMEHT  MOXET  OKa3aThCs
Oosibllle  MOMEHTa TPEHHMs M MOSBISETCS TaK Ha3bIBAGMbIH  CaMoOXO[,
JUIL  YCTpaHEHHMsT KOTOPOro IpPEeIyCMOTPEHO IPOTUBOCAMOXOJHOE YCTpPOH -
CTBO /6 B BUJIE CTAJIbHBIX KPIOYKA M INIACTUHKH.

BaxHBIM  mapamMeTpoM ~ CYETYMKOB  3JCKTPUYECKOW  OSHEPruM  Iepe-
MEHHOTO TOKa SIBIAETCA TakKe€ MOPOr YyBCTBUTEIBHOCTH, WJIH IPOCTO
YyBCTBHUTEIBHOCTh, — MHHUMaJbHas MOIIMHOCTb, BBIP@XXCHHass B IpO-
LEHTaX OT HOMMHAJBHOH, INpH KOTOPOH JAMCK CueTuMKa HauyuHaeT O0e3-

OCTaHOBOYHO BpalllaTbCsl.
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Cormacio T'OCTy, 3HaueHHe 4YyBCTBUTENBHOCTH [UII CYETYHKOB pa3-
HBIX KJIACCOB TOYHOCTH JOJDKHO ObITh He MeHee 0,5—1,5 %. Ilopor uys-
CTBUTEJILHOCTH  ONpPEAENSAeTCS ~ 3HAYEHUSAMU  KOMIIGHCALlUOHHOTO  MO-
MEHTa M  MOMEHTOM TOPMOXEHHMS, CO3/aBaéMbIM  HPOTHBOCAMOXOJHBIM

YCTPOMCTBOM.

Bbibop 1 nokynka
ANEKTPUUECKOro CHETUMKA

Ceffluac B MarasgHax IPOAAIOT OOJIBIIOE KOJWYECTBO PA3IUYHBIX MO-
neneil  anekTpuueckux — cuerunkoB. CeromHs  ckasaTbh, KakoOM — CUETUMK
Jdydlle —  HMHAYKUUOHHBIM  WIIM  DJIEKTPOHHBIA,  JOCTATOYHO  CIIOXKHO.

VYV kaxkmod MonenM HalmyTcs cBoM IUIOckl M MuHYCHL IIpomarommecs

B DJEKTPOTEXHHUYECKUX  MarasMHax  CYETYMKH  COOTBETCTBYIOT ~ BCEM

TpeOOBaHMAM  TOCYIApCTBEHHBIX cTaHiaproB. M  Bce-Takm 1mpu  BbIOO-

pe ecTb Ha YTO OOPaTUTh BHUMAaHHUE.

1. Ilpu mnokynmke Bbl JOKHBI 3HaTh, KaKOHW OJIEKTPUUECKUI cueTdynK
BaM HyxeH. [Ipome Bcero y3HaTtb 00 3TOM M3 TEXHMYECKHMX YCIOBHI
Ha DJCKTPOCHAOXXEHHME KBapTHPhl MJIM JOoMa. B HUX HemocpeacTBeH-
HO YyKa3aH THI OJICKTPOCYCTUYHMKA, KOTOPBIA M CleAyeT HpPHOOPECTH.
Ecan  TexHuueckue ycioBUSI Ha  DJIEKTPOCHAOKEHHE MO  KaKUM-JIHOO
OPUYMHAM OTCYTICTBYIOT, TO MAaKCUMyM, YTO BBl MoOxkere cede IIo-
3BOJMTb, — 9TO OXHO(a3HbIA 3nekTpocyeTunk. Xorure Tpexdas-
HBIH? OdopMmisiiTe TeXHHYECKHE YCIOBUS B MECTHOH 3HEprocHad-
JKaromIel OpraHu3aliy.

2. Ecmum BB cobupaerech YCTAaHOBHTBb SJICKTPOCYETYMK B IOMEIICHHH,
rie TeMmIeparypa BO3gyXa MoxeT omyckatees Hmwke 0°C, 10 1pm
MOKYIIKE ~ CllefyeT MpoYuTaTh B  Iacmopre mpubopa  yCIOBHS — €ro
sKkciutyaTanuu. Jlydme npuoOpecTH  3JMEKTPOCYETUMK C  TeMIepary-
port oskcmmyartammu 1o -40°C  wmim  pmake  Oosee.  TakuM  ycioBusSM
00BIYHO COOTBETCTBYIOT 3JICKTPOHHBIE CUETYHKH.

3. CornacHo  TpeOOBaHHMSAM  HPaBWII  YCTPOICTBA  BIIEKTPOYCTaHOBOK
Ha BHOBb YCTAaHABJIMBAEMbIX OAHO(A3HBIX CUETYMKAX JOJDKHBI  OBbITh
IIOMOBl  TOCYJapCTBEHHOW MOBEPKM C JaBHOCTbIO He Oonee 2 e,
a Ha Tpex(asHbIX CUETYHKaX — C MJABHOCThIO He Oomee 12 Mecsmes.
Huaue roBopsi, Ha IPUOOPETAEMOM IEKTPOCUETUUKE YIKE JTOIKHBI

CTOATh JBE IUIOMOBI (HA DJIEKTPOHHOM CUETYHKE MOXKET YCTaHABIUBATH-

cs1 ojHa riom6a). Hanmuuue 5Tux mioM6 U Hy>kKHO IpoBepHuTh. CTaBsTcst
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OHH uYalle Ha BUHTAX, KPEISIIMX KOXKYX OIEKTPOCUETYMKa, U ObIBAIOT

JIBYX BHUJOB: HapyKHble MIM BHyTpeHHUE. HapykHble IJIOMOBI BBINON-

HAIOTCS U3 CBHMHIA, peXe M3 IUIACTHKA, 3aKaThl Ha IPOBOJOKE, IpoJe-

TOW dYepe3 BHUHT JMOO MpOymMHY. BHyTpeHHHE IUIOMOBI HPEICTaBISIOT

co00l 3aMMTy0 B BHHTOBOE YIUIyOJE€HHE MACTHKy 4YEpHOTO WM KpacHO-

'O L[BETA, MHOTIJIA MIOKPBITYIO CePeOPSHKOM.

Bce minoMObl JOJMKHBI MMETh 4YETKHH OTTHCK U HE HUMETb MeXaHH4e-
CKUX TIIOBPEXIEHHH, Ha 4YTO clefyeT oOpaTUTh 0co00e BHUMaHME IIpU
nokymnke. JlyOmMkaT —OTTHCKa II€4aTH TOCIIOBEpUTENss OOBIYHO MPOCTaB-
JIsieTcs Ha MOCIeJHUX CTPAHULAX MacopTa AIEKTPOCUSTUHKA.

Ha ortucke mmom0 yka3aHsl JBe HoclegHUEe OUQpPB ToJa IOBEPKU
JNIEKTpocueTyHKa U arpuOyThl rocmosepurens. Ha  miaombax — Hapyx-
HOTO HCIIOJHEHUsT C OOpaTHOM CTOPOHBI [JOOABISIeTCS KBapTajl Troja Io-
BEPKM, HaleyaTaHHbI puUMCKUMH nudpamu. [loaToOMy, mOCMOTpEeB TroA
MOBEPKH CUETYMKA Ha IUIOMOax, HYXHO YOEAMThCS, 4YTO TNpOLUI0 He 0o-
jee JABYX JeT Juii opHo(a3HOro cueTyuka M He Oonee 12 wmecsueB s
TpexdasHoro.

Taxxke wacTo ObIBaeT, YTO Ha CUETYMKE YCTAHOBIEHBI JIBE IUIOMOBI, HO
OJHAa MMEET OTTHCK Trocmoseputens, a japyras — ortuck OTK 3aBopa-
W3rOTOBHUTENS, YTO CUUTACTCS BIIOJHE MAOMYCTHMBIM. A BOT eciau o0e
mwioMObl mMetoT ortuck OTK nubo BooOIIE HE MOHATHO Kakod, TO Ta-
KOH 9JIEKTPOCUETYMK IIOKyNaTh HE CJIeAyeT, TaK Kak, Ipexae YeM €ero
YCTAaHOBUTb, BaM MPHUJIETCS JOCTaBUTb €ro B LEHTP CTaHAapTH3aluU
W METPOJIOTHMH JUIS TIOBEPKH M, COOTBETCTBEHHO, 3allIaTHUTh 3a 3Ty IIpO-
nenypy. To ke camoe mpuaercss crenarb, €CIM BBl KyNUTE CYETYHUK C IPO-
CPOYEHHBIMH IFIOMOAMH TOCTIOBEPUTEIS.

4. Cnenyer oOpaTuTb BHHUMaHUE HAa MEXIIOBepouHbId wuHTepBan (MIIN)
JNIEKTPUUECKOr0 CYETUMKa, YyKa3aHHbII B ero macrnopre. To ecTb HyxX-
HO y3HaTh, KOIJla BaM IPUAETCS CHUMAaTh CYETUYHK U HECTH €ro Ha oue-
penHyro rocmoBepky. Kak mpaBmio, cpok IOBepKH ORHO(A3HOrO UH-
JIYKIMOHHOTO CYeTYMKa COCTaBIsgeT 16 5eTr, a »IeKTpOHHOrO — OT §
no 16 ner. MeHbpmMH CpPOK TOCHOBEPKH TOBOPUT O COOTBETCTBYIOLIEM
kauectBe IpuOopa. Cpokn THOBEpKM TpeX(a3HbIX CUETUUKOB OObIU-
HO MEHbINE, 4eM Y OJHO(A3HBIX, U COCTAaBILIIOT 6—8 ner. XoTsa Io-
CllelHUEe DJIEKTPOHHBIE MOJENM TpeX(a3HbIX CUETYMKOB yXKE HMEIOT
MIIM 16 ner. Orcuer BpeMEHHM IpPOU3BOAMTCA OT Troja IOBEPKH. YKa-
3aHHOTO Ha MIIOMOAax AMEKTPOCUSTUHKA.

5. PexkomeHxyeTrcss IOCMOTpPETh KJIAcC TOYHOCTH 3JIEKTPHYECKOro CyeT-
yHKa. YKa3beIBaeTcsl OH Ha Tabio npubopa. Lludposoe o603HaueHNE
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KJacca TOYHOCTH 3aK/IIOYaeTcs B KPYKOK. OTO YHCIO I10Ka3bIBaeT
MAaKCHMAaJIbBHO ~ BO3MOXHYIO  IOTPEIIHOCTh  IIpHOOpa,  BBIPAXKCHHYIO
B IPOLEHTaX OT HauOONBIIETO 3HAUEHUs BEIMYMHBL, H3MepsieMoil
B JIAHHOM JMana3oHe paboThl JIEKTPHUECKOTr0 CUSTUHKA.

Jo 1996 r. oxpHOdasHble SIEKTPHUYECKHE CUYETYMKU —BBITYCKAIUCh
C KJIacCOM TOYHOCTH A0 2,5, mocie — ¢ 0ojiee BBICOKMM KJIACCOM TOY-
Hoctu — 2,0.

OOparure  BHUMaHME Ha  CIOCOO  KpeIUIEHHs  3JIeKTPOCUETUHKA.
CyeTuuKkHd  M3rOTAaBIMBAIOT C  BO3MOXKHOCTBIO  KpeIUleHUss ubo  Ha
Tpex BHHTaX (i OOBIYHBIX OdJekTpoiuToB), nubo Ha DIN-peiike.
C BO3MOXKHOCTBIO  KperuieHus Ha  DIN-pelike  BBITYCKalOT — TOJIBKO
JNEKTpOHHbIE cueTuuku. Ecmu BblOMpaere mnocneguuii  crnoco®  Kpen-
JIEHHs,, TO TpHUIETCAs KynuTh oTaenbHo DIN-peliky wuim  crienuaibHbIi
6okc mox anekrpocuetuuk. Muorga DIN-pefika BXOOUT B KOMIUIEKT
MOCTaBKH CYETUHKA.

Taxke pekOMEHOyeTcs IOKyNaTh  DJEKTPOCUETYMKH C  3aXKHUMHOU
KPBILIKOM, 3aKpbIBAIOIEH KJIEMMHBIH DA €lle M T0J CUYETYUKOM —
BO u30€KaHHE JIMIIHUX BOIPOCOB CO CTOPOHBI MpeJcTaBUTENeH Io-
CTaBILUKA 2JIEKTPO3HEPTHH.

IIpoBeppTe, 4TOOBI B KIEMMHOM psxy ObUIM Bce BHUHTHI (ObIBaeT, Te-
pSIOTCS), a Takke 4YToOBl B KOMIUIEKTE OBUIM IUIOMOMPOBOYHBIE BHH-
Thl (C OTBEPCTHEM) JUISl KPEIUIEHH S 3aKMMHOM KPBIILIKH.

Ilpn mnokynke HMHAYKLIHOHHOTO CYETYMKa (QJIEKTPOCUETUMK C Bpalla-
IOIIUMCST  JIUCKOM) CJIeTKa IIOBEPTHTE €ro B pyKaX, IHCK JOJDKeH 3a-
nBuratbes. Ecnm  gpmkeHnil nucka He HaOIIOJaeTcsi, BO3MOXHO, CYET-
YMK TTOBPEMIIU IIPU TPAHCIIOPTUPOBKE U OH HEHCIIPABEH.

OOpamarh BHHMAaHHE Ha BEIMYHHY TOKa OAHO(A3HBIX CUYETYHKOB IIPH
OTCYTCTBUM TEXHMYECKMX YCJIOBHH IpPaKTHUYeCKH HE HUMEEeT CMBbICIa,
MOCKOJIBKY ~ BCE  COBPEMEHHBIE  3JIEKTPOCUETUMKH  BBIYCKAIOTCA  J0-
CTaToOuHO MoIHbIMU. Temepb, NHpHIs B MarasuH, JOCTaTOYHO CKa3aTb,

4TO BaM HY€H 0JHO(ba3HbIN 1100 Tpexda3HbIi 3MEeKTPOCUCTUHK.

CxemMa NoOAKAIOUYEHUSA
3NEKTPUUYECKOIO CUETUUKA

Cxema TIOAKJIFOYCHU S OI[HOanSHOFO QJICKTPUYECKOro CyeTyMka B CTaH-

JIApTHBIX 3JICKTPOLIMTAaX MOKazaHa Ha puc. 2.53. A Ha puc. 2.54 mnpexncras-

JICHA CXEMa IMOAKIIIOYCHUA TpCX(ba?)HOI‘O DJICKTPUUCCKOTO CUCTYHUKA

I
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Puc. 2.53. Cxema OAKITIOUCHNUS 3IEKTPOCYETINKA!
1,2, 3 — da3Hoe HaNpsKEHHUE K TOTPEOUTENIo; 4 — KIEMMHHUK; 5 — aBTOMaTHYECKHE
BBIKJTIOUATEIIH; 6 — BBIKIIIOYATENb; 7 — 3JEKTPOCYCTUHK

IOpSIMOTO  BKJIIOYEHHS B UYETBIPEXNPOBOAHOM ceTH HampsbkeHuem 380 B.
OO6s3aTeIbHO  COONIIOJIEHHE — HPSIMOTO  HOpsiaKa  depemoBaHus (a3 Ha-
OpsDKEHMH Ha  KOJNOAKE 3aKMMOB  cueTdnka (ompenensercs — (aszoyka-
3areqeM wiau  npubopom BA®). Ilpsimoii  mopsmok  4epemoBaHus (a3
Hanpsokeanii — ABC, BCA, CAB (nmo wacoBoif crpenke), obpar-
Heli — ACB, CBA, BAC; mnociennuii co31aeT JONOJHHUTEIBHYIO II0-
TPEIIHOCTE U  BBI3BIBACT CaMOXOJ HHAYKIMOHHOTO CUCTYHKA aKTHBHOH
sHeprud. CUETYHK pPEaKTHBHONM SHEPrUM IIpd OOpaTHOM IIOpAAKe —de-
penoBanus a3  HaNpsDKEHUWH M Harpy3kd — Bpamiaercss B OOpaTHYIo

CTOpOHY.
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Puc. 2.54. Cxema noaKiIt04eHHs TpeX(Pa3HOro CUETYHKA NPSIMOT0 BKIIOYEHHUS:
I— BBIBOOHBIC aBTOMATUYCCKHUC BBIKITOYATCIIN, 2— QJICKTPOCUCTIHK,
3— BBOJHBIC aBTOMAThI

Kak npoBepuUTb INEKTPUUECKUMN CUETUUK

Ecmu Y BaC BO3HHUKIIM TIOAO3PCHHSA B INPABUIIBHOCTU paGOTBI DJICKTpHU-
YECKOro CUCTUYMKA, BbI MOXKETEC CaMOCTOATCIIbHO IIPOBEPUTH €TO pa60Ty.

HpOBepKy DJICKTPOCUYCTUHKA CJICAYCT HadaTb C OIPEACICHHUSA OTCYT-
CTBHA cCaMOXoJa.

HeOGXOZ{I/IMO OTKJIFOYUTH OJHOITIOJIFOCHBIC ABTOMAThI 6o BBIBEP-
HYTb Hp06KI/I; 3H€KTpH‘I€CKHﬁ CYCTUYHMK IHpHU IOTOM  JOJIKCH OCTaThCA
1o  HaIpsHKCHUEM. Ilocie  aToro 06paLuaeM BHUMAaHHUC Ha JUCK HH-

JAYKIIMOHHOI'O CUCTUHKA 100 CBETOBOM HWHAUKATOP 3JICKTPOHHOI'O.

11

3
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Ilpn orcyrcTBHM caMoxoja IHUCK HE JOJDKEH COBEpIIUTh Oojee OIHO-
ro mnosHoro o0opora, a CcBeTOBOH HWHAMKATOp — Oojee OAHOrO HM-
IyJ1bCca B TeYeHHe 15 MUH.

Jns  panpHedmeld NpoOBEpPKU  JNIEKTPOCUETUMKA BaM  HYXKEH  CEeKyH-
jJomep M 000 dnexkTpudeckuil IpHOOpP, MOILIHOCTb KOTOPOIO HU3BECT-
Ha. HeobxomuMo OTKIIOYHMTE B KBapTHpe (JOME) BCE BIEKTPOIPHOO-
pel, B T. Y. HaxoAslMecs B peXUME OXuAaHus (TenaeBus3op, TenedoH
U T. 1.). ABTOMAaTbI ¥ IPOOKHU OJKHBI OBITH BKIFOYCHBI.

Jlanee BKIIIOYaeTe TONBKO  IEKTPONpUOOp, MO KOTOPOMY BBl  pe-
MWK HPOU3BOAUTH IPOBEPKY pabOTBI  IEKTpocUeTYHKa (JIydlle BCEro
UCIIONB30BaTh  OOBIKHOBEHHYIO JIaMIly —HaKaluBaHHs MOLIHOCTbIO  100—
150 Br). Ilo cexyHgoMmepy 3acekaeM BpeMs TpEX-ISTH HOJNHBIX 000-
pPOTOB JHCKAa SJIEKTpOCYETYHMKAa JIHOO BpeMs IECATH HHTEPBAllOB MEX-
Iy HMIIyJIbCaMH CBETOBOTO WHIWKaropa (Bpems ot 1l-ro gmo 1l-ro
uMIynbca). Bblumciasem Bpems OZHOro IONHOro o0opoTa JMCKAa  JU-
00 BpeMs OIHOrO MHTEpBalla MEXJIy UMIIYJIbCaAMH CBETOBOIO  HHJU-
kaTopa. Jlanee TPOM3BOIMM  pacueT IOIPEHIHOCTH  PabOThl  BIEKTPU-
4eCKOro cueTdHKa II0 opmyie:

E=(Pe*t*n/3600 - 1)°100%,

rge £ — morpemHOCTs paboOTBl cyeTdynka, %; P — MOIIHOCTb 3JIeK-
Tpuueckoro mnpudopa, kBr; ¢ — Bpems onHOro mnoiHOro o6opoTa Juc-
ka 1ub0 BpeMsA OJHOTO HHTEpBala MEXKIy HMIYJIbCAMH  CBETOBOIO
UHAUKATOpa 3JIEKTPOCYEeTYHKa, C; 7 — IIepeJaTodHOe 4YHCIO, KOTO-
poe  IOKa3blBaeT, CKOJbKO  OOOpOTOB  JeNaeT  JUCK  MHAYKLHOHHOTO
CUeTYMKA 3a OJWH 4Yac IpH BKIIOYCHHOW Harpyske 1 kBt, mmbo xomu-
YeCTBO  HMIIyJbCOB  CBETOBOIO  HHAMKATOpAa  3JIEKTPOHHOIO  CYETYHKA
3a TO 5K BpeMsl IIPU TOH e Harpyske.

IlepenatouHoe 4YHMCIO MOMKHO OBITH Ha Tabmo cyerdyuka. EnuHUIBI
M3MEpEHHS  NEePEefaTOYHOr0  YHMCIa  MHAYKIMOHHOTO  CYETYHKa  MOTYT
obo3HauaThcss  Mmo-pasHoMmy:  obopotoB/lkBru;  06/kWh;  1r/kWh;  snek-
TpoHHOro — imp/1kWh; umn/kBtu.

IIpumeps1 pacuera.

1. TIpoBepuM MHIYKIMOHHBII CUETUYHK C IEPEAATOUHBIM YUCIOM

n =400 06/xBTeu.

Jlns  OpoBepKH  BKIIOYHM  3JIEKTPUYECKYIO JIAMIOYKY — MOIIHOCTBIO
P=150 Br=0,15 xBr. 3acekaeM cekyHIOMEpPOM BpeMs 5 IOJIHBIX 000-
poToB cuerunka, nomydaeM (# =307 c. BelumcmaseM Bpems omxHOro 000-
pota t=t/5=307/5=61,4c.
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IpousBogum  pacuer  norpemHoctd:  E=(0,15¢61,4¢400/3600-1) x
x 100 % = 2,33 %. Ilomywaercs, 4To CYETYUK pPabOTaET C TOPMOXKeE-
HueM Ha 2,33 %.

2. IlpoBepum »snekTpoHHBIH cyetunk 7 = 6400 wumn/kBreu. Bximouaem
JaMnouky MmomHoctelo P= 100Btr = 0,1 xBr. 3acexkaem Bpemst or 1-ro
go ll-ro umnynbca, momyuaeM ¢ = 54,6 c. Bpemsa omHoro uHTepBaia
MexIy UMITynnbcaMu = £'/10=54,6/10=5,46 c.

IlpousBogum  pacueT  MOrPEMIHOCTH  PabOTBl  BIEKTPOCUETUHKA:
E=(0,1+5,46+6400/3600-1)*100%=-2,93%. Tak Kak MIOTPEIIHOCTh
MOJTy4YusIach OTpUUATENbHAs, 3HAYMT, CUYETUYUK paboTaeT C omepexe-
HueM Ha 2,93%.

IlpoBepku cyeTYMKa OJHUM  BICKTPONPHUOOPOM  HEJOCTATOYHO, TaK
kak Bbl He Moxere Ha 100% yTBepikAaTb, YTO MOIIHOCTb JIAMIIOYKH
umenHo 100 Br, a He 95 wmmm 105. Takxke Hemb3st yTBEpKOaTh, UTO CEKyH-
JOMep cuuTaeT upeanbHo. IlodToMy, €ciM  BbISBIEHHAs IIOTPELIHOCTb HE
npessimaet 10%, cunraiite, 4T0 c4eTYUK pabOTAET UCIPABHO.

Ho eciam Bce-raku MOSBMINCH COMHEHHMs ero B paboTe, BbI3bIBaii-
Te TPEACTaBUTENII  DHEprocHaOXkarolled  opraHum3anud. Bam  BbImumyT
NpeIIUcaHie Ha II0BEPKY DJIEKTPOCUETYMKAa B  TOCYJapCTBEHHOH  Ja-
Goparopun b0 ero 3ameHy. Ho wumeiite B BuAy, moBepka TpedyeT
OIPE/IENICHHOT0 BPEMEHUM U  KalMTAJIOBIOXKEHUH; BOBce He (aKT, 4TO
Iociae 3TOro cYeTduk Oyner paborarth wuzneanpHo. I[lostomy wacto ObI-

BacT IIpoLIC 3aMCHUTDH 3HCKTpH‘IeCKI/Iﬁ CYCTYHUK HOBBIM.

MHAyKUMOHHbIe N SNEKTPOHHbIE
CUETYUKU — YTO AYY we?

Ha ceropmsmmuuii 1eHb MNpPOJO/DKAET  MCNPAaBHO  paboOTaThb  OPOMHOE
KOJMYECTBO  MHAYKIHOHHBIX  CYeTYMKOB. Tak 1M yX  HeoOXoaumo
yCTaHaBIIMBaTh JJIEKTPOHHbIE CUETYUKHU B3aMeH UHIYKIMOHHBIX?
IlpaBunpHO 1M TOTANbHOE  YBJIEYEHHWE  DJIEKTPOHHBIMM  mpudopamu?
OmpaBIaHHBI JIM  PacxXogbl IO 3aMEHE CUYETYMKOB B CEIBCKOM XO3ii-
cTBe, mpH pabore C (UKCUPOBAHHBIME Harpy3kamu? JlocTaTo4Ho 1H
KaueCTBO  OJICKTPOHHBIX CUCTYMKOB JUIL TOTO, UTOOBI CIYyKHTb Ha-
JIEKHO U A0IT0?

CCCP cnaBuicsi HEBBICOKMMH ILI€HaMM Ha 3Hepropecypchl. [puum-
HBl 3TOT0 — MPHPOAHOE OOrarCcTBO CTpaHBl, a4 KOMMYHAlbHBIE YCIYTH

SIBJISIIIACH IIPAKTUICCKU COLUATBHOM C(’pepoﬁ, J0 onpe):[eneHHoﬁ CTCTICHU
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KOMIIEHCHUPYsS  HEBBICOKMI  ypoBeHb  JKM3HH. OKOHOMHUS ~ BHEpPropecyp-
COB HE MMEIa CMbICIa, M, COOTBETCTBEHHO, B JTOM IUIaHe He Obula pas-
BUTa WU OTpacib MX YydeTa. be3mepHoe mnorpeOieHne BOAbIL, IEPEPACXO
JNIEKTpUYECTBA €1a00 OTpaXaluch Ha KapMaHe HAcelleHHus M Ipel-
MIPUATHH.

IlpuGoper  y4eTa  pacXoma  3JIEKTPOIHEPIHU  INPOU3BOJWINCH  CO-
OTBETCTBYIONIEr0  YPOBHfA, KJIacC  TOYHOCTH 2,5  cuUHTalCs  BIIOJHE
YIOBIETBOPUTENbHBIM. KpynHble mnpennpuaTus HE TOPOINMIMCh C  Iepe-
X0IOM Ha Ooyiee COBEpLICHHBIE MOJENH, XOTS HWHIYKLHMOHHBIE CYUET-
YUKH C KiaccomM To4yHoctd 2,0 Obutn paspaboranbl eme B 60—70-x ro-
nax, a B 1968 r. ObUIO NPHHATO IIEPBOE MOCTAHOBIEHHE O JABYXTapH(HOM
yuere.

B 70-x romax B EBpome co3pgaroTcsi mepBBIE AJIEKTPOHHBIE CUETYHKH.
Ipenmockinkoif st 3TOro OBUIO HE TOINBKO pa3sBUTUE DICKTPOHHKU, HO
U HEoOXOIMMOCTh peanu3alii 0ojee CIOXKHBIX (YHKIMH, YeM MpOCTOM
HAKONUTENIbHbI ~ y4eT 9JIEKTPOIHEPrHH, B CBSI3M C POCTOM CTOMMOCTH
SHEPTrOHOCHUTEINEH.

Buenpenne MHorortapupHoro yduera, texHomoruii ACKYD (aBroma-
TU3UPOBAHHBIE CHUCTEMbl KOMMEPYECKOrO yueTa d3JIeKTPO3HEPrHM), IMpH-
3BaHHBIX IPUITH Ha CMEHy DJIEMEHTAPHOMY CIIMCBIBAHUIO  IIOKa3aHMIl
BpyuHyl0, Iepexo]l Ha 0ojee BBICOKHH KIAcC TOYHOCTH NPUOOPOB — BOT
OCHOBHbIE IIPEHMYIIECTBA 3JEKTPOHHBIX CUETYMKOB. A ¢ HHTerpauueit
B CXEMy OJJIEKTPOHHBIX CUETUYHMKOB MHUKpoIIpoleccopa Habop peanusye-
MBIX QYHKIHUH pacmupuics ee OobIe.

Takum o00pa3oM, H3HAYaIbHO pA3BUTHE JICKTPOHHBIX CUETYMKOB HaA
3anmaje OCHOBBIBAJIOCH HAa  pACIIMPEHHH  (YHKLUMOHAIBHBIX  BO3MOXKHO-
CTell NPEKHUX MHIYKIIMOHHBIX CUETYUKOB.

Y Hac 3TH mpolecchl HauyalM AaKTHMBHO pa3BUBaThcsl Jmmb B 90-X ro-
pax. OHM  CTUMYJNHPOBAIMCh  IOJOPOXKAHMEM  JJIEKTPOIHEPrHH,  I1OSIB-
JIEHHEM 3aBUCUMOCTH IIEHBI Ha OJIEKTPOSHEPIMI0 OT BPEMEHHBIX 30H
(CyTOYHBIX, HEJENbHBIX, CE30HHBIX), PECTPYKTypH3alMel U  IpUBATH-
3allMeil  ANEKTPOIHEPreTHKU C  TIOSBIEHMEM MacChl COOCTBEHHHMKOB, s
KOTOPBIX y4YeT CTal OCHOBHBIM CPEICTBOM CHIKEHMS 3aTpaT M IIOBBI-
HIEHUS JOXOAHOCTHU IEKTPOIHEPreTHIECKOTro OU3Heca.

Ha peIHOK XJBIHYD @OTOK MOIIHOW MMIIOPTHOH OBITOBOH TEXHHKH,
KoTopas TpeboBala TOK Harpy3ku He meHee 30 A.

Crapblii TapK CYCTYMKOB OBUI pPAcCUUTaH HAa 3HAYUTENBHO MEHBIINE
HAarpy3ky; MHAYKLIUOHHBIE CUETYMKHM Kiacca 2,5  cocraBiusian — Ooiee
90% Bcero napka npudopoB yyera.
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B crmoxuBHmIMXCS  YCIIOBHSAX  3aBOABI-IPOM3BOMUTENM IPHHSUINCH  00-
HOBJISITh ~ MPOIYKIHIO, OCBauWBas MPOU3BOACTBO  AJICKTPOHHBIX  CUETYH-
KOB U MOJICPHHU3HUPYS HHAYKIMOHHBIE 10 Kiacca TouHoCTH 2,0.

Pecypc moBbIIEHWs ~ Kjlacca TOYHOCTM  HMHAYKIHMOHHBIX  CYETYHKOB
(Beime  2,0) MpaKTHYECKM HCYEpIaH; Ha CETOAHAIIHUM JI€Hb OH BO3MO-
J)KeH JIMIIb C HCIONB30BAaHWEM BBICOKOTOYHOTO OOOpYIOBAaHHS M IIPELH-
3HMOHHOW pETYJIMPOBKH, 4YTO JENTaeT CTOMMOCTh TaKOro CYeTdnka He-
OIIPaBJaHHO BBICOKOH.

Iloka  cebecTOMMOCTH  3JIEKTPOHHBIX  CUCTYMKOB  HE  CpaBHsIAch
¢ ce0eCTOMMOCTBIO HHIYKIMOHHBIX, HO IIOCTOSHHO CTPEMHTCS K OTOMY
U, K CcOXaJleHuto, Bce Oombumie B ymepd kadectBy. Pecypc ymeHblie-
HUSL  LEHbl  JajeKo He  HcYeprnaH. YMEHBIIGHHE  MaccoradapHTHBIX
[apaMeTpoB  CETOJHS  CAEPXKHMBAeTCA  TOIBKO  HEOOXOIMMOCTBIO  CO-
XpaHEHHs  CTapbIX  HPUCOCIMHMUTENBHBIX  pa3smepoB.  Cozmaercs  00-
MaH4YHUBOE BIICUATIICHUC 0 HEU30€KHOCTH yxozna HMHTyKIIMOHHBIX

CYCTUYHUKOB.

HepoctaTtku 1 npevmyLlecTea

Be3yciioBHO,  IpeMMyILIECTBa  ANEKTPOHHBIX  CUYETYMKOB,  NEPEUHCIICHHBIC

HIDKE, HEOCTIOPUMBL:

» BBICOKHI Kiacc TounoctH (0,2S, 0,5S);

*  COXpaHEHHE BBICOKOTO KJlacca TOYHOCTH B YCIOBHSX HU3KHUX U ObI-
CTPONEPEMEHHBIX HATPY30K;

*  MHOTOTapU(PHOCTH — BO3MOXKHOCTH pabOThI O Pa3IUYHBIM Ta-
pudam;

*  BO3MOXKHOCTH y4€Ta pPa3HbIX BHOB SHEPI'HHU OJJHUM IPHOOPOM;

*  BO3MOXXKHOCTb U3MEPEHHUH [TOKa3aTelNel KOJMYEeCTBa U Ka4yecTBa YHEp-
MU ¥ MOIIIHOCTH;

*  BO3MOXXHOCTb JUTUTEJIBHOT'O XPaHEHHs TAaHHBIX ydeTa U JI0CTyIa
K HUM;

*  BO3MOXXHOCTb (DUKCAIIMHM HECAHKIIMOHMPOBAHHOTO TOCTYIIA U CITy4Ya-
€B XHILEHUSI DJICKTPOIHEPT UM

*  BO3MOXXHOCTb JIUCTAHIIHOHHOT'O CheMa MOKa3aTeseH 1Mo pasInIHbIM
uudposbIM HHTEPDETcam;

*  BO3MOXKHOCTb pacyera IoTeph;

*  BO3MOXXHOCTB co3nanus coBpeMeHHbBIX ACKYJ;

*  BO3MOXXHOCTb y4eTa OJJHUM PUOOPOM Pa3HbIX BUJIOB SHEPI'HH B IBYX

HarpaBJICHUX.

11
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EcTb fexnapupyemsie IpenMyIIecTBa, HO He TaKie OecCIopHbIE:

. 3AIIMIICHHOCTh  OT  TPAJMLUOHHBIX  METOJOB  XHINCHHS  JJIEKTPO-
SHeprud (HOSBIIAIOTCS BCE HOBBIC M HOBBIC METOABI, KOTOPBIC IIpH-
MCHAIOTCA TOJIBKO K OJIEKTPOHHBIM CUCTUHKaAM, Hanpumep 303)1e1‘/'1-
CTBHE IIOCTOSHHBIM HIM IIEPEMCHHBIM MAarHUTHBIM IIOJIEM Ha OTYETHOE
YCTPOKCTBO MIIH KATYIIKY);

*  Oombmoit cpoxk MIIM — no 16 ner. Ho 5To miiox JMIIb YCKOPEHHBIX

WCTIBITAaHWUH, @ TO U IIPOCTO TEOPETHYECKHUX PACUCTOB.

Ha 3amame ¢ BBegeHmeM B CXeMy aBTOMAaTHYECKOW  IOACTPOUKH
OMOPHOTO  HAMpPSDKEHUS! W KOMIIOHEHTOB CO  CTaOMIBHBIMH  XapakTe-
pUCTHKaMM  yJaloch  JOOMTBCS  JUIA  3JEKTPOHHBIX  cyerdmkoB  MIIU,
paBaoro 12 romam. Ilpmuem »5TO peanbHble TOxbl. Ilpu Oonee BHE-
MaTeJbHOM  PAacCMOTPEHHMHM  KOMIUIGKTAllMM,  HMCIOJb3yeMOW B 0OIb-
ITUHCTBE OTEYECTBEHHBIX 3JIEKTPOHHBIX CUYETYHKOB, BBISICHSIETCS,
YTO  MCHOJB3yeTcs MO0  KOMIUIGKTalus, CTaOWJIBHOCTH  IapaMeTpOB
KOTOpOW  TNpOM3BOAMTENh  HE  HOPMHUpYET, JIMOO  HHM3KOCTOMMOCTHAs
KOMIUICKTallWs, HE  TapaHTHpYIOIIas  COXpaHEHHWs  Kjacca  TOYHOCTH
B npezenax MITN.

Ecmb u nedocmamxku:

. JNIEKTPOHHBIC CYCTYMKH TPAKTHYECKH OE33alIMTHBI MPOTHB KOMMY-
TAIMOHHBIX M ITPO30BbIX MEPENa OB HAPSIKECHHUS;

* Ha CCrOJHSLIHMN JCHb OHH JOPOXKE;

* TIPaKTUYECKH OTCYTCTBYIOT CEPBHCHBIC IICHTPHI.

Ho Tak nm BaXXHBI NEpEUYHCICHHbIE NpPEHMYIIECTBA W TaK JIM KPUTHY-
HbI HA3BaHHBIC HETOCTATKU?

1. Belcokmii KJlacC TOYHOCTH, OE3YyCIOBHO, HYXEH B TOYKaX yd4era, TAe
MIPOXOJST OrPOMHBIE KONM4YecTBa »HHeprud. Ho Bexp W CTOMMOCTH
STHX CUYCTYHKOB Ha TOpAAOK BbIe. A B OBITOBOM cekrope kimacca 2,0
BITOJTHE JTOCTATOYHO.

2. CoxpaHeHHE BBICOKOIO KJlacCa TOYHOCTH B YCJOBHSAX OBICTpOIEpe-
MEHHBIX HAarpy30K KOHEYHO, BaKHO, HO T/ BO3HHKAIOT TaKWe Harpys-
ku? M3 Bcex BO3MOXHBIX BapHMaHTOB JCHCTBHUTEIBHO  ITOJIXOJSIIUM
MOXET CYMTAThCS pa3Be YTO MPOMBINUICHHOE NpEANpUsITHE, HO HU-
KaK He KBapTHpa WIN JJaKe YaCTHBIH JOM.

3. MeuorotapudHocT —  0OE3yCIOBHOE  MPEUMYLIECTBO  AIEKTPOHHO-
IO CUETYWKA, HO DSHEPreTHKH B OBITOBOM CEKTOpPE HAYYWINCh €ro
JIETKO OOXOAWTH: 3aMeHa CcYeT4uKoB B 99% ciiyyaeB mIpoOBOAWTCA
Ha OAHOTapudHble. A €CIIM XO3IUH BCE K€ XO4YEeT COKOHOMHTH, TO
W CYCTYHK €My TIpHJETCS IOKyHaTh caMocCTosiTenbHO. I Xopomro,
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€CIIM 9Ta TMOKYyNKa OKYIHUTCS XOTS Obl 4Yepe3 ron-aBa. B mpowmbiii-

JICHHOCTH,  IZ¢  00beMbl  MOTPeONEHUS]  DIEKTPOIHEPIHH  BEIHKU

W MHOTOTapU(HOCT peajbHO TO3BOJISIET KAaK-TO BBIPABHUBAaTH Ha-

IPy3Ky, CYETYHK OKYyNHTCS ObIcTpee, HO TaM Jpyrod Kiacc CUeT-

YHKOB.

4. Bo3MOXHOCTH ydera JBYX BHJIOB SHEprMM B OBITOBOM CEKTOpPE Ha ce-

TOZHS BOOOIIE HE aKTyalbHa.

Her cmpicna mnepebupaTh BCEe NPEUMYLIECTBA JJIEKTPOHHBIX — CUETYH-
KOB M HX HENOCTaTKH, IIOHATHO, YTO MPEUMYILIECTBA OJICKTPOHHBIX CYET-
YHKOB — 3TO HEJJOCTATK! WHIYKINOHHBIX CYECTYHKOB:

*  HU3KUiI K1acc TogHoctH (2,0);
*  POCT MOTPEHIHOCTH NP CHIDKCHNH Harpy3KHy;
. HapylOIeHHE METPOJIOTHUECKUX XapaKTepUCTHK MpU  OBICTporepeMeH-

HOW Harpyske;

. HApYIICHHE METPOJIOTHYECKHX  XapaKTepPUCTHK IPH  HECHHYCOUIAIIb-
HOM TOKE;

. cmabas  3ammMra  OT TPAJWIMOHHBIX METOIOB  XHUIIECHHS  3JIEKTPO-
SHEPTHH;

*  OrpaHMYEHHBIE BO3MOXKHOCTH JMCTaHLIMOHHOTO ChEMA JaHHBIX;
*  [OBBILIEHHOE COOCTBEHHOE MOTPEeOJeHHE 10 ILEemsM TOKa M Hamps-

JKCHUS;

*  HEOOXOZUMOCTb MHCIIONb30BaHMS B TOYKE Yy4yeTa HECKONbKMX CUETUH-

KOB II0 BUJIaM SHEPTHUH.

OHM aKTyallbHbl TpH OONBIIMX HArpy3kax, B OTBETCTBEHHBIX TOYKaX
yuera, B MecTax, IJe HEOOXOAUMO KOHTPOJIMPOBATH MOIIHOCTb, Kaue-
CTBO DJJIEKTPOIHEPrMH U T. [., IAe Oonee BBICOKas CTOUMOCTb CUETYHKA
0e3yClIOBHO ~ONpaBJaHHA M €CTb BO3MOXKHOCTb JUCTaHIMOHHO KOHTPO-
JIMPOBATH €0 pabOTOCIOCOOHOCTb.

Ho m 310 eme He Bce. DIEKTPOHHBI CYETYHK, B OTIMYHE OT HHOYK-
IUOHHOTO, OOBIYHO OTKAa3bIBacT HE HAa BXOJNHOM KOHTpOJe, a B IpoIec-
ce 9KciuryaTanuu. M 3T0 yxke IOTepH COBCEM JpPYroro Mmopsjika, KOTOpbIE
MOPOM HAMHOTO TPEBBIIIAIOT CTOMMOCTh CUETUHUKA.

B Hawanme 90-x TrO0mOB 3apyOeKHBIX IPOM3BOAUTENCH H3MEPHUTEIb-
HOM MpOAYKIMH 3aXJICCTHYJNA IIPUMEPHO Takas ke Odi¢opHsa, KOTo-
pylo ceifuac mepexxuBaeM U Mbl. Tak, Hampumep, B AHINIMM JOIS 3JIEK-
TPOHHBIX ~ CYETYMKOB  OJJIEKTPOdHEepruum  gocrurna  95%,  ogHako — Ha
CeTOAHSALIHUMA JeHb 93Ta uudpa ymeHsmmiaack a0 65%. W3  Esponst
3aBOJBl 10  TNPOM3BOACTBY  HMHIYKIHOHHBIX  CYETYUKOB  IIEPEHECEHBI
B pa3BUBAIOIIMECS CTPaHBl M NPOM3BOIAT  JOCTATOYHOE  KOJIMYECTBO
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9THX MNpHOOPOB, HAXOASNIMX CBOK HUIIY W  YCIEIIHO BBIMOJHSIOMINX
cBon (QyHkuuu. Bemp pecypc MHIYKIMOHHOTO —CYETYHMKA —  JICCATKU
ner u jaxke ueped 50 JeT HEKOTOpBIE WX HHUX YKJIaAbIBAIOTCA B 3ajaH-
HBIN KJIacC TOYHOCTH.

[IpotuBoCTOSSHME  MHAYKIMOHHBIX W JJEKTPOHHBIX  CYETYNKOB  —
3TO cKopee MIPOTUBOCTOSTHHE MEXIY 3aBOJIaMHU-TIPOM3BOAUTEISIMH.
OHM mpenHa3HAYeHB! Uil PasHBIX CEKTOPOB pbIHKA. PaHO oTHpaBisiTh
B apXuMB HWHIYKIMOHHbIE cyYeTYMKH. Kak © HeE CTOMT HEJOOICHUBATH
anekTpoHHble. [Ipexnme Bcero Hago  pemiuTh, €CTb JH  BO3MOXHOCTh
U HEOOXOJUMOCTh  BOCIIONB30BAaThCA  BCEMH  NPEHMYIIECTBAMU  CYET-
YMKOB, He o0pamas BHUMaHMA Ha WX Hejxoctatku? Beidop cuerdn-
Ka — 9TO Ppe3yiabTaT B3BEUICHHOTO pEIICHUS, AaHaIW3a KaXIoil OT-
JICNIBHOM CUTYaINH.

MHCTPYMEHT
PY4YHOM MHCTPYMEHT

HaumHaTh CHHCOK MHCTPYMEHTOB CTOUT C CaMblX YHUBEpPCAJIbHBIX, KO-
TOpBIE MOTYT TIIOHAJOOMTHCS TPaKTHYEeCKH B J000i curyammun. K HuM
OTHOCSTCS CIICAYOLINE.

MoJiorok. Jlyumie Bcero MMeTh HE OJAWH, a HECKOJNbKO. Tpex MoIoT-
KkoB c Ooiikamm Mmaccoit 600, 300 m 150 r Oynmer BHONHE JOCTaTOYHO JUIS
mo6oit curyaumn. Camblii MaJe€HbKMH MOJIOTOK IPHUTOJUTCS, €CJIM Hao
Oyner 3a0uBaTh MeEJKHE TBO3AM KPEIUICHUS OJIEKTPOYCTAaHOBOYHOHW CKO-
Ob1. Xopomio, eciu CpenHHil MOJNOTOK OyJeT HMeTh Ha 00paTHOil CTOpo-
He TBO3mozep (puc. 2.55, a). B nomonHeHWe K MOJIOTKAM XOpOIIO HMETh
KHSHKY — JICPEBSHHYIO WIM pe3nHoBylo. OHa npurogurcss mHpu padboTe
€O CTAMECKOM.

Ha6op ximoueii (puc. 2.55, 6) mpocTo HEOOXOAWM TIPHU COEIUHEHHH
MIPOBOZOB C IIOMOIIbIO CKUMOB WM OONTOB C TalKoW, a Takxke i1 OT-
KPYYMBaHMSl COCJUHEHHH B  pPa3IMYHBIX YCTPOMCTBaxX, HampuMep pac-
NpelenuTebHbIX [uTax. Jlyuymie Bcero uMeTh HaboOp KIo4Yed ¢ MajbIMU
pasmMepaMu — OT 6 10 24 mM. Bombiiwe pasmepbl Bpsix JHM [OHAI00ST-
csl, BCE-TaKM MOHTHPOBAaTh HpPUAETCS B JIOMAIlHUX YCJIOBHSX, a HE Ha 3a-
Bojge. Ha pblHKE IIMPOKO NPEACTAaBICHBI YHUBEpCAJbHbIE HA0OPHI  KIItO-
4ell ¢ OXHOH pYyKOSATBIO M MHOXECTBOM Hacagok. OHHM HaMHOro ynoOHee

U JICTYC KJIIaCCUYCCKUX NHCTPYMECHTOB.
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Puc. 2.55. Py4Hoii ”HCTPYMEHT:

a — MOJIOTOK € I'BO3J0/IepOM; 6 — HAbOP KIII0UCH; a — MOHTAXHBII HOK;
2 — Habop OTBEPTOK; 0 — OTBEPTKA CO CMEHHBIMU HACaJIKaMH;
e — OTBEepTKa JUIsi pabOTHI B TPYAHOIOCTYITHBIX MECTAX; JC — MACCATHKH;
3 — BOKOPE3BI; U — KPYTIOryOLbl; K — pyJIeTKa
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MonTaxknblii  HOk (puc. 2.55, B). Bemp yHuBepcanpHas. [lpuro-
mutrcss B gnobom  cimywae. OnHO mpuMeyaHHe: HOX JUIS  DJIEKTPOMOH-
TaXHBIX paboT [OKeH OBITh C W30JIMPOBaHHOW pydkoil. B wmarazm-
Hax IOUPOKHH BBHIOOp pa3sHOOOpa3HBIX HOXEH s BceX BHIOB pPaboT.
Ecan  mpupmercss  TPYAMTBCS HAa  BBICOTE W NEPEHOCHTh  HHCTPYMEHTBI
B MOHT&XHOM IOfICE, MOXXHO HPHOOPECTH WIM  HM3TOTOBHTH  HOX
C HOXHaMmH, 4YTOObl Oe3omacHO JBUraTbcsi W 0e3 mpobjeM H3BJIEKaTh
€ro Ha OIIYIb.

Ha6Gop otBeprok (puc. 2.55, 2). Eme omHa HeoOxomumas Bemb. OT-
BEPTKU JIOJDKHBI OBITH C H30JIMPOBAaHHOM pPYYKOW M HUMETh KaK MOXKHO
Oosipiie  pasHOBHAHOCTEH pabodueil 4YacTH — IUIOCKMH [UINI, KPECThI
n mecTurpaHHukd. Jlydme Bcero npuobpect HabOp CO CMEHHBIMH Ha-
cankamu (puc. 2.55, 0) W OTHENBHO OTBEPTKH C JUIMHHBIM JKajJoOM, a Tak-
)K€ JIOTIOJHUTENBHON HM30JALHeil, 4YTOOBl BBINOJHATH pPAbOTHI B TPYAHO-
JIOCTYIHBIX MecTax (puc. 2.55, e).

Mnockorydousr (puc. 2.55, x). IlpaBunbHee Has3bIBaTh 3TOT HHCTPY-
MEHT IIacCaTH)KaMH, IOCKOJIBKY OH BKIIOYaeT B ce0s caMH  IUIOCKOTyO-
mpl, OOKOpe3sl M 1Ba pes3aka Uil TpoBosioku. [laccatmku — TOHCTHHE
YHHUBEPCAIBHBI ~ MHCTPYMEHT, HCHONB3YIONIMHACS  TNPAaKTHUYECKH BO  BCEX
CJIeCapHO-MOHT@XHBIX ~ paborax.  DJIEKTPOMOHTaXXHBIE  IDIOCKOTYOIBI  OT-
JIMYAIOTCS OT OOBIYHBIX N30JIMPOBAHHBIMH PYKOSTKAMH.

Bokope3br (puc. 2.55, 3). HemHoro moxoxm Ha mnaccatmwku. OTian-
yaoTcsi Ooiee y3KOM Crenuaiu3anmiel — OHM IpPEJHA3HAuYeHbl TOJBKO
JUISL  TePEeKyChIBaHHS IMPOBOJOB M OTKYCHIBaHWSI ~ TOpYAI[MX  IIYPYIOB
WM TBO3JIEH.

Kpyraoryousr (puc. 2.55, u). VIHCTpyMEHT CpOJHM maccaTHXam
C JUIMHHBIMHM  3aKpyIJICHHBIMH — ryOkamu.  KpyrioryOmpl — mpenHasHaue-
HBl A1 (QUCYpPHOrO BHIFMOAHHMS MPOBOJOKH, YTO TIPUTOJUTCS IPH MOH-
Ta)ke Pa3InIHOTO BU/A C)KUMOB M KOHTAKTOB.

Pynerka (puc. 2.55, x). OnuH W3 OCHOBHBIX W3MEPHUTEIBHBIX HH-
ctpymenroB.  [lpurogwrcss s CHSATUS  pa3MepoB, 4YTO  HEOOXOIMMO
JUIS  ONpENeNICHHWsT  KOJIWYecTBa  Kalensi, pacCTOSHUS MEXIy  DJICKTpH-
YeCKUMH TOYKaMH W T. [J. JId SIeKTpOMOHTaXHBIX paboOT  OOBIYHO
BBIOMpAOT  MHCTpyMeHT  miuHOM  7,5—10 M. Ilpu  HeoOXoaumocTu
MOXKHO  TIPHOOpPECTH  CINCUMAJbHYI  PYJNETKy ¢  MaTepyaToil  JICHTOi
JUIHHOM 710 50 M.

Eme wHeroxo wumers mnpu cebc HEOONBIIOW HANWIBHHUK, HOXOBKY
o  Merajuly, 3yOmno, Habop  CTaMecoK, JOJIOTO,  LITAHI€HLIUPKYIb,

HU30JICHTY.
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Ilepgopatop (puc. 2.56). 3HaueHHe 53TOr0 MHCTPYMEHTa CJIOXKHO IIe-
peoueHuts. Ilepdoparop mnpenHasHadeH UL CBEpIEHHMS M JOIOICHHS
OTBEPCTHH B JIOOBIX MaTepHanax — KaMHE, MeTajule, JAepeBe, IUIaCTH-
ke u T. A KoHeuHo, pexxuM J0nOJIeHHsS IIPUMEHseTCs He JUIi BCeX Ma-
TEpHaNoB, a IJaBHBIM 00pa3oM I HATypalbHOTO WIH HCKYCCTBEHHO-
ro kxamHi. B mobom mnepdopaTope ecTb TpH pexHMa: CBEpICHHE, KOTrna
OH paboTaeT Kak OOBIYHAS [penb, yAAapHOE CBEpJCHHE, NPH KOTOPOM
pabouas HacaJgka, Bpallasch, COBEPLIACT YAapbl, M JONOJICHHE, KOrJa
BPalIaTeJIbHOTO JBIDKCHHS HET, a €CTh TONIBKO yHapHOe. OTH PEXUMBI
JeNaloT  IepdopaTop IOUCTHHE YHHUBEPCANbHBIM HHCTpyMeHTOM. C  ero
MOMOILbI0O MOXHO OypuUTb OTBEpCTHs, JejaTh WITpadbl, ApPOOMTb M pac-
KaJIbIBaTh KaMEHb, COMBAaTh CTapyl0 INTyKaTypKy, MeIIaTh CTPOUTEIb-
HblE pacTBOpbl M T. J. Dakrtuuecku neppopaTop — HEUTO CpPEIHEE MEX-
Iy IPENbI0 B OTOOHHBIM MOJIOTKOM.

CymiecTByeT MHOXKECTBO Mapok M BUIOB nepdopatopoB. OnHu wuc-
HONB3YIOTCS B IPO(ECCHOHANBHOH paboTe CTpOMTENeH, JApyrue Ipen-

Ha3HA4YCHBI Ul JOMAlIHUX HYXI. OCHOBHOE UX pasianuue — B IIpoa0JI-

Puc. 2.56. Tlepdoparop
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KHUTEIBHOCTH  paboThl M MomHOCTH. IIpodeccHoHanbHBIH ~ MHCTPYMEHT
CTOMT JIOCTaTOYHO JIOPOrO, HO BIIOJHE ONpaBablBaeT cebs, Korga Io-
CTOSIHHO  BO3HHKAeT HEOOXOAMMOCTb  CBEPIMTb OTBEpPCTHS B  OeTOHe,
OoTOMBaTH  HACJIOCHMSA  INTYKaTypKH WM  pacKaiblBaTh  CTapym  Ie-
MEHTHYI0 CTSDKKy. MOIIHOCT, Takoro uHCTpymenra — 1—I1,5 xBr.
BeiToBBIE MOmenM WMEIOT MOINHOCTH B JiBA pa3a MEHbIIE U IO TIpo-
JIOJDKUTENBHOCTH paboThI HaMHOTO yCTymaroT npoecCHOHATLHOMY
HHCTPYMEHTY.

[Ipuobperass  mepdopartop, HEOOXOAUMO  YETKO  HPEACTAaBIATH,  JUIA
KakiX HMEHHO pabOT OH Hy)XeH: [UIi IIUPOKOMACIITAOHOrO pPEMOHTa
Jydlle HOAOWAET OAHa MOJeNb, JUIi KPaTKOCPOUHOH paboThl  Bpoze
3aMeHBl OJHOr0 IpoBoja — Jpyras. PasHuna B 1eHe Mexay HuMu Oy-
JIeT OOJBILIOH.

[lepdoparop MoxeT HCHONB30BaThCI M Kak ILIypyHOBEpPT, HO 3TO
OTHOCHTCS K HEOONBIIMM MO Macce MOJCNSAM, MOCKOIbKY YAEpXKaTb
OIHOM pyKOW HWHCTpyMEHT Maccoi 4 Kr He KaxaoMmy mno cwiaMm. [lpnm
9TOM npudop JOKEH MMEThb IepeK/ouaTellb  HalpaBlIeHHs — Bpalle-

HUA — peBepc. Xopowo, eciu nepdoparop OyaeT HUMETb PErYIATOp
MOIIHOCTH.
Kax  mpaBunmo, mepdopatop  HMeeT  OBICTPOpa3beMHBIl  IATPOH,

NpeIHa3HaYeHHbIH ISl KperuieHus OypoB M paboyumx HacaloK co  clie-
LOUaIbHBIM ~ XBOCTOBUKOM, HO He M1 OOBIYHBIX CBEpJI IO  MeETajury
U JIepeBy C LWIMHAPUYECKUM XBOCTOBHUKOM. OOBSCHSETCA 3TO IPOCTO.
Ilpn ynapHeIX Harpy3kaXx B pEXHME CBEpICHUs C JOJOJICHHEM KyJauKu
IaTpoOHa HE MOTYT JOITO YHACpXKHBAaTh pabouyr0 HacaaKy, OCIa0IAACh
Opu  HempepbsiBHOM BuOpammu. Ecmu  HeoOX0oIMMO — HCHOIB30BaTh — IEp-
dopaTop I CBepieHHMs MeTala, JepeBa MM IUIACTHKA, HYKHO MpH-
oOpecTH  CHeLMalIbHbIE IIEPEXOJAHUKHM € 3aXKHMMaMH  KyJauKOBOIO  THIIA,
KOTOpbI€ BCTABIIAIOTCS INPsIMO B TOJOBKY MHCTpyMeHTa (puc. 2.57, a).
B HekoTOpBIX MOJENAX MOXHO MEHATh TOJOBKM, HPHCOEAUHAS UX He-
MoCpe/CcTBEHHO K  nepdoparopy. [l BBINOJIHEHUS  PA3IUYHBIX — BH-
JI0B paboT CYIIECTBYIOT CHELMaIbHbIC HACATKH.

Byp (puc. 2.57, 6) npenHasHaueH A CBepileHHS OTBEpCTHl B Oero-
HE M pa3MYHOrO BHUJIA KaMHe. BHellHe IIOX0K Ha CBEpIO IO MeTallly
win jepeBy. OminuaeTcs THUIOM KpEIUIEHHs U CHELHalbHOM BCTaBKOH —
IIIACTHHOI Ha BepIIMHE, M3TOTOBICHHOH K3 TBEpPIBIX CIUIABOB, 4alle
Bcero M3 mnobeauta. Byp He 3arsaruBaercs mOIOOHO CBepilIy, a BCTaBIACT-
csi B MNATpPoOH, rae (HUKCUPYEeTCs N0 ILeauKa, HO HE JKECTKO, a ¢ HeOOoib-

UM Jro¢ToM. DTO AeaeTcs A TOro, YTo0bl B yIapHOM pexuMe Oyp
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paboTtan ¢ MakcUManbHOW oOTHadedl. Tak Kak XBOCTOBMK INpH paboTe uc-
IBITHIBACT CHJIBHBIC HArPy3KM U TPEHHE, Ha HEro HaHOCHTCS cMaska. Cy-
LIECTBYET  MHOXKECTBO  Pa3HOBUAHOCTEH  OypoB, KOTOpble  OTJIMYAIOTCA
Ipyr oT npyra pasMepamu. M3-3a mopTa Oypbl HMEIOT HEBBICOKYIO TOY-
HOCTb CBEpICHHS, IO3TOMY, Mpexkae 4YeM HadaThb OYypHTb CTEHY, MOJXKHO,
BKIIOYHB IephopaTtop B pEKHUM CBEpICHUS, HAMETUTh TOYKYy, IJe Heo0-
XOJIMMO TIPOJIeNIaTh OTBEPCTHE.

Ilpumeuanue. bypvi He UCNOIL3VIOMCA NpU  CBepPleHUU  OMEepcmul
6 nyCmomenom u 06bINHOM Kepamuieckom (Kpachom) Kupnude.

Koponka mo Oerony (puc. 2.57, B) — Hacajgka, NpeIHA3HAuYCHHAs Ui
BBICBEPJIMBAHUS  KPYIJIBIX OTBEPCTHH B OeToHe U KaMmHE. 3HAYUTENIBHO
ymnpomaer padoTy O CO3JaHUIO YIrayOneHWil 118 PO3ETOK CKPBITOTO TH-
na. Mmeer anMa3sHoe HambUIEHHE U CHELHUANbHBIE pPEXYLIME BCTaBKU M3
TBEPJIBIX CIUIABOB 110 KPaIo.

Koponka mno wmsarkum Matepuajgam (puc. 2.57, 2) mnpenHa3HaueHa
JUIL  BBICBEpIMBAHUS OTBEPCTHMH B THUIICOKAapTOHE, JepeBe, THUIIce, IlIa-

CTHKC 1 OaX€ B CTCKIIC. [LJ'I}I Kax1oro marepuaia CymecTByeT CBOM

6 2

Puc. 2.57. Kommiexrytomue neppoparopa:
a.— TEPEXOHUK C TPEXKYJIa4KOBBIM IIATPOHOM; 6 — OypbI 11t paboThI 110 GETOHY;
6 — KOPOHKa JUIst paboThI 110 6ETOHY; 2 — KOPOHKa JIs pabOTHI [0 MATKMM MaTepHaiaM
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OTHCNbHBIH BHA KOPOHKH. KOpPOHKHM 10 MSATKHM MaTepHaltaM HCIIOJb-
3yIOTCSI B PpEKUME CBEpJICHHS M OOBIYHO BBIYCKAIOTCA C  IMJIMHIPH-
YECKHMH XBOCTOBHKAMH.

Ynapnasa apean (puc. 2.58). B Hacrosmiee BpeMs IIPaKTHYECKH Bce
Ipend HMEIOT ONIHUI0 yJapHOro pexkmma. Yamie Bcero TakoW HMHCTPYMEHT
UCTIONB3YIOT MMEHHO KakK Jpellb, KpalHe peaKo MpPUMEHSs pPeXuM JI0j0-
nenus. B oOmux dyeprax ypmapHas Jpenb HarmoMuHaeT nepdoparop, HO
II0 BCEM TIIOKa3aTelsiM eMmy ycrymaeT. K ToMmy ke Takas Jpenbp HE HMEET
pexuMma JonONeHHs, a TOJBKO CBEpieHHs C JoioieHueM. I[lpumensercs
B TOM cCilydae, KOTJa BBINOJNHSIOTCS padoThl HeOombLIIOro  MacimTada
u npuoOpeTaTh nepdHopaTop HEBBITOAHO.

Ilpumeuanue. Yoapuas Openv He a6uslemcs  3aMeHOU  nepgopamopa.
Hcnonvsosanue ee  Onumenvhoe — 6pemMs  KAK — NPOQECCUOHANLHO20 — UHCMPY-
MeHma il céepiierus: ¢ Q0aONeHUeM npugedem K nopue.

OObluHbIE paboude HacaJku Uil Jpeledl — 9TO PpasiuYHOro BHIA
cBepiia C LMIMHAPUYSCKUM XBOCTOBHKOM. Takue Hacaaku O4YeHb pas-
HOOOpas3Hbl. [l KaXJoro Marepuana  UCIONB3YIOTCS  CBOM  CBepia.
He crour wucnonp3oBaTh cBepiaa IO JepeBy [UIsl CBEpJIEHUS MeTaiia
U HAoOOpOT: W pe3yJbTaToB He OyIeT, ¥ cBepia OBICTPO NPUAYT B He-
TOIHOCTb.

Hlypynosept (puc. 2.59). Bropoe Ha3zBaHHe — aKKyMyJSTOpHas
apenb.  XOTS OTOT MHCTPYMEHT M Has3bIBAaeTCsl JpeNblo, BCE-TAKM dalle

€ro MCHOJIB3YIOT JUISl 3aKPyUUBaHUs LIypyHoB u camope3os. Llypymo-

Puc. 2.58. Y napHas npens
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BEPTHl  KOMIUICKTYIOTCS ~ aKKyMyJITOpaMH  C  pabO4uM  HalpshKCHHEM
or 9 nmo 24 B. Takme gapenu MOryr OBITb OJHO- M JIBYXCKOPOCTHBIMH.
JIByXCKOpOCTHast ymoOHa TeM, 4YTO B OJHOM pEXHME OHa HCHOIb3Y-
ercss B KadeCcTBE IIypymoBepTa (CKOPOCTh BpAINCHHS IINHHAENT —
400 o6/mMun), a B gpyrom — gapean (ckopoctb — 800—1300 o06/muH).
Kpome TOro, axkKyMyisTOpHas Jpenb HMEET PpErylasaTop KpyTAIEro Mo-
MeHTa, 4YTOOBI C HEOOXOAUMOI CHIOH 3aKpyduBaTh IIypymsl 0e3 pHCcKa
COpBATh LUIHLIBL

KpoMe 1IypymoBepTOB IHCTOJIETHOrO THNA CYIIECTBYIOT TaK Ha-
3bIBaCMbIC  JJEKTPHYECKHe OTBEPTKH. OTOT HHCTPYMEHT BHEIIHE IIO-
XOK Ha OOBIMHYIO OTBEPTKYy, HO Ooyblle 10 pa3MepaM. OJeKTpude-
CKas OTBEpPTKa yHOOHAa TeM, YTO, 3aKPyTHB JO OIPENCNCHHOI0 MOMEHTa
IIypyH, MOXHO OJHHMM JBIDKCHHEM 3aHKCHpOBATH HACaIKy U 3aBep-
mUTh padoTy BpyuHy0. CyYIIECTBYIOT MOJENH, Y KOTOPBIX MOXHO H3Me-
HATH YroJl HOBOpoTa pabodeil wacTu Juit ynoOCTBa 3aKpydHBaHUS IIy-
PYIIOB B TPYJHOAOCTYIHBIX MECTaX.

J1s  mypynoBepTOB — HCHONB3YIOTCS — padodue  HAacaiK{, Ha3bIBacMBbIC
ouramu. bura — 3T0 mpHcrmocoOIeHHE, KOTOPOE BCTABIIETCS B IIaT-
por gpemnn. CymecTByer MHOXECTBO BHIOB OHT, pa3iIHYalONIUXCS Kak
O pasMepaM M (PUPMe-M3rOTOBHTENIO, Tak M 1o ¢opme pabouel da-
ctu (puc. 2.60). He cTOMT SKOHOMHTH HpH IOKYIKE OWT, IOCKOJIBKY [e-
IICBBIC CTHPAIOTCS OYEHb OBICTPO, B TO BpEeMs Kak JOPOTHE MOJEIH

CJIy’KaT HAMHOI'O JOJIBIIC U HE 3aTPyAHSAIOT pa60Ty.

Puc. 2.59. AkkymynaTopHast Apeib
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YraomiaudosaabHas mamuHa (puc. 2.61). B mpocropeunn — 6oi-
rapka. Hapanmy c¢ mepdopatopoM — SBISETCS  YHHBEPCANbHBIM  UHCTPY-
MEHTOM Ui pabOTBl C METauIoM, KaMHEM, JEpeBOM M  IUIACTHKOM.
Bbonrapkoit  MoxxHO ~ 00paGoTaTh  IpaKTHYECKH JIIOOOH  Marepuan:  OT-
nudoBarh, CHENAaTh NPOIMI U pa3pe3aTb. B JJICKTPOMOHTaXHBIX pa-
00Tax MCHONB3YyeTCSs B OCHOBHOM JUIsi BbIpe3aHHs IuTpad mox Kabenb
I Kak IPUCIOCOONCHHE JUIL pEe3KH MaTepHala M 3aTOYKH HHCTPYMCH-
ta. Kak um B cimysae c¢ nepdoparopamy, HpOhECCHOHANBHBIH HHCTPY-
MEHT 3aMETHO OTJIHYAeTCs OT OBITOBOTO.

bonrapku CHIBHO OTIMYAIOTCS 1O pa3sMepaM. EcTh MomHble Mammu-
HBl BECOM IIOJ JECATOK KHJIOIPaMMOB JUIi pE3KM KaMHA U CPaBHUTEIb-
HO HeOonbIIME MOJENH Juisi paboThl OAHOH pykoil. Bropele st 3mexTpo-
MOHT2)XHBIX pa0OT MOAXOAAT TOPa3o OOJbIIE.

Ilpu pabore OGonrapkoif HCHONB3YIOT CICNUAIbHBIC JUCKH, CMCHHBIE
1 noctosiHEble. CMEHHBIE TUCKH OBIBAIOT JBYX BHIOB: UL PabOTHI 11O

Puc. 2.61. YrinonumgpoBaibHas MallnHa
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KaMHIO ¥ Merauly. Kpome TOro, OHM OTIMYAIOTCS 110 TOJIIMHE M JHa-
merpy. Ilpu moOKynke AHMCKOB HEOOXOAMMO OBITh OCOOCHHO BHHMATEIIb-
HBIM K KauecTBY MpPOIYKIMH, IOCKOJIbKY Ooirapka OTHOCHUTCS K HH-
CTpYMEHTaM  TOBBIIICHHOW  OMacHOCTH. HekadecTBeHHBbIE  JTUCKH  MOTYT
HAHECTH CEpbE3HYI0 TpaBMy, II03TOMY HE CTOMT SKOHOMHUTH IIpH MOKYII-
ke. K nmocrosHHBIM JuckaM  OTHOcsATCS anMasHble. OHHM  M3TOTOBJICHBI
W3 TBEPIOCIUIABHOTO MeTajula C aJMa3HbIM HAalbUICHHWEM WM BKIIOYe-
HusiMu.  CTOAT HAMHOTO JIOPOXKE CMEHHBIX JIMCKOB, HO Topa3no Oonee

JOJI'OBECYHBI U 0e30MacHBI.

MyAbTUMETP

MHoOro(yHKIMOHAIBHBII HM3MEPUTEIBHBIN npubop, KOTOPBIN BKJIIO-
yaeT B ce0s ammepMerp, BOJBIMETp M OMMETp. bbiBaloT aHanorosble
n 1uudpossle Monenu. Hoseimme wnudpossie MynbTHMETpH (puc. 2.62)
UMEIOT MHOXKECTBO JIONOJHMTEIbHBIX ONUMif, HO, Kak MpaBWIO, OHH
HY)XKHBl ~ IPO(ECCHOHANTBHBIM  3JeKTpHKaM. Jlnd  joMamHero  Macrepa
BIOJIHE JIOCTaTOYHO HCIOJB30BaTh 3TOT MpuUOOp I M3MEPEHHs CH-
OBl TOKA, €ro HampsKeHMs M Jull [IPO3BOHKM lenei. Buemmnuit Bua
MyJIbTUMETpa, WJIH aBOMETPa, MOXET HCIYyraTb HENpPUBBIYHOIO  YENo-
Beka. Macca KHONOK, pa3beMOB M NEpEKIoYaTeNedl — KaXeTcs, 4To
0e3 cmemmansHOro oOydeHHs B HeM He pasoOpatbes. Ha camom mere,
BHMMATEJIHO ~ TPOYTS  MHCTPYKLUIO, JlaXke  HEMOJITrOTOBJICHHBIH  uelo-
BEK C JIETKOCTBbIO TIOMMET cIocoObl TPUMEHEHWs mpubopa M €ro Io-
kazaHus. Eme oxuH  BapuaHT  MyJNbTHMETpa —  TOKOU3MEPUTENIbHbIE
xiemu. Takum npubopoM oOyeHb YHOOHO CHUMAaThb IIOKa3aHUSA C  Oro-

JICHHBIX YacTeu IIPOBOJIOB.

Puc. 2.62. MynbTuMeTp
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Kak noAb30BaTscA MyAbTHMETPOM

OTOT BONPOC YACTO 3aJaeTcs, IO03TOMY M ObUI HAmMCaH 3TOT KpaTKHi
pasmen. s mpumepa ObLT  B3AT JICHICBBIH KUTAWCKUHA MyJIbTHMETp —
KaKk OAMH M3 CaMbIX MONYJIAPHBIX. TOYHOCTH OT TaKoro HpHOOpYHKA
OXMIAaThb HE CTOUT, HO CO CBOUMHU OOS3aHHOCTSMM OH BIIOJHE CIIPaBIIs-

ercst. Hauny ¢ paciuudpoBky nepexiouares:

*  DCV — u3MepeHue MoCTOSSHHOTO HANPSIKEHUS;

*  ACV — u3MepeHue NepeMeHHOr0 HaIPSHKEHUS;

* DCA — n3mepeHune MocTOSHHOTO TOKa;

¢ hfe — n3MepeHne napaMeTPOB TPAH3UCTOPA;

+ temp — H3MEPEHHUE TEMIIEPATYPhI CIICIHAIBHBIM JaTIHKOM;

*  Q — U3MepeHue CONpPOTUBIICHHS.

Kpome mnepeuncineHHbIX, Ha HEKOTOPbIX HpHOOpax BCTPEYAIOTCS U Ta-

Kue (QyHKIUH:

* HZ — u3mepeHne 4acToThl;

*  ACA — u3MepeHue NepeMeHHOr0 TOKa;
*  IaMsATh Pe3yJbTaTOB U T. [I.

H3mepsieM MOCTOSHHOE  HamlpspKeHHE, IpoBepsieM  9-BoibTOBYIO — Oa-
Tapeiiky (puc. 2.63). J[lns 3Toro BeIOMpaeM COOTBETCTBYIOIIMH Ipejaeln
n3MepeHuss nepexmodarenem; 20 B Oymer BmomHe gmocrarouHo.  Ecim
HanopsDKeHHe (TOK, CONPOTUBIECHHE) HEU3BECTHO JaXKe IIPUMEPHO, Ha-
YUHAEM H3MEPEHHe C MaKCUMalbHOH BEIMYMHBI, HHAa4e INpUOOp MOXKET
BBIITU U3 CTPOSL.

Ha mnpuGopunke ectb KpacHbli U uepHblii mpoBoja (puc. 2.64). Kpac-
HBII B O2JEKTPOTEXHHKE MPHHATO CUYMTAaTh «ILIIOCOM». Bkiroyaem ero
B IUIIOCOBOIl KOHHEKTOp MYJIBTUMETpa, KOTOPbIH MOXHO JErko HaiT, ec-
¥ TOBHHMMATENIbHEE IIPUCMOTPEThCA K HAJIUCAM OKOJO THE3X IpuOopa.
Bnpouem, nake eciM IOJSIPHOCTb IIEperyTaTb, HUYEro CTPAIIHOTO HE IIpo-
U30MJIET, MPOCTO MEpes BEIMYNHON HA JUCIIIee BEICBETHTCS MUHYC.

Tenepp mpoBeeM  HU3MEpEeHUE  IIEPEMEHHOrO  HAIpsDKEHUs  ObITOBOI
anextpocetn (puc. 2.65). BpiOupaeM HyXHOE IOJIOXKEHHE IEpeKIIodaTe-
a1t u MepseM. K 3Toif mpomemype Bcerna Hago OTHOCUTBCS BHHMATelb-
HO, IPH HEBEPHOM IIOJOXEHMH NpuOOp BblimeT u3 crpos. HyxHo mm ro-
BOPUTb, 4YTO TMepe]] TAaKUMU ONbITAMH HaJo 00s3aTeNnbHO  yOEeAUTHCS
B MCIIPAaBHOCTH U30JISLIMU NPOBOJIOB U IIYIIOB TECTEPA.

H3mepenne conporusiienusi (puc. 2.66). Tyt Bce mo TakoMy ke cle-
HAapHIO. YCTaHABIMBAaEM COOTBETCTBYIOIIMH IIpelen H3MEpeHHs U  Meps-

eM. 677 OM, oTIIMYHAsE TOYHOCTH, HOMUHAJ pe3nucTopa 680!
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TyT K€ €CTb BO3MOXHOCTbH IIPOBEPKU AUOAO0B, HO HMCHHO B DJSTOM

npubopurke (GyHKIEA He paborana Hukorma. C ee IOMOIIBIO MOXHO

OnpeacIUTh TIOJIAPHOCTDH auonaa, IIpOBEPUTH p—n-nepexonbt TpaH-

3ucTopa.
V3mepeHne MOCTOSHHOIO TOKa  HPOBOAWTCS — BKJIIOYEHHEM  MYJBTH-
MeTpa B paspbiB renu. He myTats ¢ M3MepeHHEM HaIPsKCHHs !
Ecth W eme ofHa TOHKOCTb, KOTOPYIO Hamo 3HaTh. [Isi M3MEpEeHHs TO-

ka cBbiie 0,2 A (Jamroyka oT KapMaHHOTO (poHApHKa), IOMHMO yCTa-

Puc. 2.64. ITonknto4yeHue nNpoBoioB
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Puc. 2.65. I3MepeHHe HaNIPSKEHUS B CETH

B |

Puc. 2.66. 3MepeHHe CONPOTUBIIECHUS
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HOBKM TIEpeKIIovarTesis, Hago €me M IOMEeHATh rHe3no (puc. 2.67) Ha ca-
MoM mnpubope, WHa4Ye IPOBOJMMOE W3MEpPEHHE CTaHeT s Impubopa
HOCIICHUM.

Msbl  OyneM U3MepsATh TOK MHOTPEOJNCHHS MAJICHBKOH JIaMIOYKH, I10-
stomy npenena 200 MA 10IKHO XBaTUTH (puc. 2.68).

Jns  wm3MmepeHnss OONBIIMX TOKOB CYHIECTBYIOT BOT TakHe 3a0aBHBIC
MYJIBTUMETpPBl C KIMICOW-mpuienkoi (puc. 2.69). PabGoraer Takoit npu-

60p IpocTo, 10 IPUHINUITY TpaHCHOpPMATOpPa, IIe NePBOiH 0OMOTKOH

Puc. 2.67. TloaxiioueHne MpoBOIOB AJIsi U3MEPEHHS TOKa

Puc. 2.68. YcraHOBKa npeiesia U3MEPEHUst TOKa
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Puc. 2.69. MynbTHMETp JUIs ©3MEPEHHSI OOJIBIINX TOKOB

SBIAETCA IIPOBOA, B KOTOPOM HAaJ0 M3MEPUTh TOK. YUTHTE, YTO LEIUIATh
9Ty TPHUILENKY HAJ0 TOJBKO HAa OAMH MpoBOJ. TakuM NPUOOPOM MOMKHO
Oe3onmacHO m3MepuTh TOK Oomee 1000 A B NpPOMBINUICHHOM HpPOBOJE, TOJI-
IUHOH C JETCKYIO PYKY.

TemmepaTypa H3MepseTcs CHEIMATbHBIM BBIHOCHBIM JaTdukoM. Ho ToY-
HOCTb Ipu6Opa Takasi, 4YTO IPOKY OT 3TOI (PYHKIUH HE TaK YK U MHOTO.

Mexny 3HaukoM ) (M3MEpPEHHE CONPOTHBICHUS) M  H3MEPUTEIEM
TPaH3UCTOPOB €CTh TOYEYKA CO CKOOOUKaMH; 5TO BechbMa IOJNE3HAs OI-
U — TPO3BOHKA CO BCTPOGHHOW mnuinankoid. Paboraer mNpUMHUTHUBHO:

€CJIM €CTh KOHTAKT — IMHIIXUT, HCT KOHTAKTa — MOJIYHT.

IANEKTPOBE30MNACHOCTb

PaccmoTpum, ueM oOmacHO 3JIEKTpUYeCTBO Julsl 4yenoBeka. Kak u3BecTHO,
JNIEKTPUYECKUl TOK HEBUAMM M Oe33ByueH, IO KpailHell Mepe TOT, KOTO-
pBIii TeyeT B MPOBOAAX, & HMEHHO C HHUM IIPUXOIHUTCS KOHTAaKTHPOBAaTh
yame Bcero. OnHako npu Bceill CcBOel HE3aMETHOCTH JIEKTPUUYECTBO 3a-
cTaBIsgeT paboTaTh HPHOOPHL, OCBemaeT u o0orpeBaeT aoMa. JTa 3HEp-
I'M C JIETKOCTBIO U3 CO3UJATENIbHOM MOXKET IIPEeBPaTUThCA B  paspyllH-
TENbHYIO U 1aKE CMEPTENbHYIO.

B uyem e OmacHOCTb KOHTaKTa TOKa ¢ uesloBeKoM? OCHOBHBIX oOIac-
HOCTEHl JBe: MEXaHHYECKOe IOpaKeHHE TKAHEH ueloBeKa M BIIHAHHE
2JIEKTPHYECTBA HA HEPBHYIO CUCTEMY.

Kak wu3BecTHO, MeXaHM3M Iepefauyd HEpPBHBIX CHUTHAJIOB UMEET B OC-
HOBE 3JIEKTPOXUMHYECKyI0 pupoxy. [Iporue roBops, B Tene yenoBeka
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ecTb coOcTBeHHOe »dnekTpuuecTBO. C MOMOLIBIO HEPBHBIX CUTHAJIOB HPO-
HCXOUT COKpAaIlleHHEe W pacciallieHHe MBI, B TOM YHCIE H CEpACYHOM,
OCYLIECTBIISIETCS.  YIpaBJICHHE BCEMH BHYTPEHHMMH oOpraHamu. B ciydae
KOHTAKTa C. HaXOASIUMMCS IOJ HANpPSHKEHUEM IIPOBOAHMKOM  OPraHHM3M
4yeloBeKa pearupyer Ha TOK KaK Ha CUTHaJ1 COOCTBEHHOI HEpBHOH cH-
CTEMbI, HO HEM3MEPUMO MoIuHee. MBIIIBI CyJOPOXKHO COKpAIIAoTCs,
OPUXOIS B COCTOSHHE IIOCTOSHHOTO HANpsDKGHHS, U paccIabuTh HX He
ylaercs — BXOMLIMH CHUTHal IPEBOCXOAUT IO MOIIHOCTH KOMAaHHBl Op-
raiu3Ma. BcemM HM3BEeCTHO 30110TO€ MpPaBHJIO  JJEKTPUKOB:  HPHKACAThCA
K OrOJICHHBIM MPOBOJAM, €CJIM HEU3BECTHO, MOA TOKOM OHM WIH HET,
TBUIBHOM CTOPOHOH JIaJOHM: €CIM MPOBOAHHK OKAXKETCS MOA TOKOM, TO
MBIIIIBl  PYKH, TIOMY4UB yAap, peQEKTOPHO COKPATATCs, OTAEpruBas
KUCTb M pa3pblBas KOHTakT. EcoM moTporatb NPOBOAHHMK IPUBBIYHEIM
croco6oM, Mamnbpllbl IUIOTHO OOXBAaTAT MPOBOJHUK M pa3xkaTh HX Oyner
HEBO3MOXHO, @ 4eJIOBEK OKaKeTCsl TII0J HENpPEphIBHBIM  Bo3zeiicTBHEM
CHJbl TOK3, 4YTO OYeHb OMNacHO. IIpu OCOOEHHO CHIBHBIX TOKAaX BO3MOX-
HBl BBIBUXH, pa3pbIBBl CBS30K M JaXKe MEpelloMbl KOCTEH, BBI3BaHHBIC
MOIIHBIMY MBIIICYHBIMU COKPAILCHHUSMH.

OmacHbIM JuIi d4eIOBEKa CUMTAeTCs Hampspkenme or 25 B. B nmam-
HOM CHUTyallud HY)KHO YETKO OTJIMYarTh HalpsDKEHHE M CHIYy  TOKa.
VY6uBaer WMEHHO mocieaHss. s mpuMepa HYXHO CKaszaTh, 4YTO TOJY-
Oble HMCKOPKM CTaTHYECKUX pa3psloB UMEIT Hampspkenue po 7000 B, Ho
HUYTOXHYIO CHIIy W IOTOMY 0O€30macHbl, TOTAa KaK  HalpshKeHHue
B 00bIUHON ObITOBOW po3erke Bcero 220 B, HO ¢ cumioii Toka 10—16 A
MOXKET ~CTaTh NpPUYMHONH cMmepTd. bomee Toro, mpoxoXkaeHHE TOKa
cunoif  30—50 MA uepe3 cepleuHyIO MBINIIYy YyXKE MOXET BbI3BaTh
¢ubpwsinuio  (TperneTaHue) — CepACYHOM  MBIMIBI ¥ Pe(UICKTOPHYIO
OCTaHOBKY cepauma. UYem 5To 3akoHUYMTCS, OOBSCHATL He Hano. Ec-
JM TOK He 3aJeHeT cepaue (a IyTH DIEKTPHYECTBA B  YEIOBEUYECKOM
OpraHusMe IpHYYUIMBBI M TPYAHO IpeJcKa3yeMbl), TO €ro BO3JeH-
CTBHE MOXKET BbI3BaTh Iapajiy AbIXAaTEIbHBIX MBI, 4YTO TOXE HHU-
4yero xopomero He cyaur. Cly4anuch — COBEPUICHHO — IOpa3HTEJIbHbBIC
MPOUCLIECTBUSI, ~ KOTAa  JJIEKTPUYECKMH  TOK, HE  OCTaBJIsisl  BUIUMBIX
HOBPEK/eHUH,  OyKBalbHO  3a)kapuBal  BHYTPEHHHUE  OpraHbl,  JIOBO-
IISL X 10 KHIICHUSL.

Iopaxxenne TkaHell opraHu3Ma HOApasfelisieTcs 10 BO3AeicTBHIO Ha
(hu3HYecKoe U XUMHUYECKOE.

duzuyeckoe Bo3jeiicTBHMe. OJTO MPEeXIE BCEro TEIIOBOE IIOpaxe-
Hue. BeblgeneHue Temna mpH  NPOXOXKIEGHHU IJIEKTPUYECKOTO TOKAa 4depes
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MPOBOAHUK (B [AQHHOM CIy4ae 4YeJOBEYECKOE TEJ0) 3aBHCHT OT COIpPO-
TUBJICHHS OTOTO MPOBOJHUKA. JlaHHAas BeJMYMHA Ui CYXOH 4elloBeue-
ckoil koxu cocraBisier npuMepHo 1000 OM — BHOJHE JOCTaTOYHO IS
MOJy4YEHHsT OXOTOB pPAa3JIMYHOM CTENEHM THKECTH. OTO 3aBUCHT OT CH-
JBl TOKAa W BOBCE HE O3HAYaeT, YTO IIPEIIOYTHTENbHEE KOHTAKT 3JIEKTPH-
gecTBa C MOKpod Kokeil. ConpoTHBICHHE pE3KO IMajaeT, W 3JIeKTpude-
CKHIl pa3psi TpPOHWKAET B TEJIO 4YelIOBEeKa IIy0ke, CHIBHEE BO3ICHCTBYS
Ha BHYTPEHHHE OPTaHBI.

K ¢usnueckoMy BO3ACHCTBHIO OTHOCHTCS TakkKe MOpPaXKEHHE IJa3
NPU  BCOBIIIKAX  OJIEKTPOAYTM MM  KOPOTKOrO  3aMmblkaHus.  JKecTkuit
yabTpAaQUOIET MOXET Cepbe3HO Oo0Keub CeT4aTKy IJia3a, BbI3BaB Kpa-
TKOBPEMEHHYI0  WJIM  TOCTOSHHYIO  CJENOTY, WHBEPCHIO  I[BETOBOCIIPH-
SITUSL U T. [T

Xumuyeckoe Bo3zjeiicrBue. Ilpy TnpoxoxkIeHHHM paspsjga IO  TKaHAM
YeJlOBeKa TOK W3MEHSET OHJICKTPOJIMTHYCCKHE CBOWCTBA TKAaHEBOM  KHI-
KOCTH, KpPOBH, JUM(BI ¥u Jp. OTO 4YpeBaTO CEPbE3HBIMH IOCIEACTBHIMH,
IIOCKOJIBKY ~ COCTaB KPOBH  JIOCTATOYHO CTa0WIEH W JOJDKEH TaKOBBIM
ocTaBaThCs. 3HAUMTENBHBIII  CABHT  IOKa3aTeled  KHCIOTHOCTH, CBOWCTB
SPUTPOLUTOB M XHMHYECKOTO COCTaBa MOXKCT BBI3BAaTh TSDKENOE IIOpa-
JKEHHE OpraHu3Ma.

Kak BHIHO U3 Bcero BBIINIECKAa3aHHOTO, NPAKTHYECKH JIOOOH KOHTaKT
C OJIEKTPUYECTBOM €CJIM HE CMEpTelieH, TO BechMa HenpusreH. CreneHs
MOPAXXCHUSI 3aBUCHT OT CHJIBI TOKAa W BPEMEHM BO3JCHCTBHS Ha oOpra-
HU3M denoBeka. Jlaneko He Bcerja NPOXOXKACHHE pas3psaa depe3 Telno de-
JIOBEKA BBI3BIBACT CTONb TSDKKHE mocieAcTBHs. Ilo craTucTmke, Ha Kak-
nele 120—140 ThIC. Ciny4aeB KOHTakTa C DJIEKTPHYECTBOM TOJIBKO OJIHMH
3aKaHYMBACTCS JICTAJBHBIM HCXOJOM. ['Opa3jno w4amie HMMEIT MeCTO CH-
Tyalud, KOTJa KOHTAaKT IPUBOJUT K pasHBIM 1O TsDKecTH TpaBMmaM. On-
HaKO 3TO BOBCE HE IIOBOJ OTHOCHTBCS K OJIICKTPHYECTBY OE30TBETCTBEH-
HO. OcoOeHHO TaM, TJ€ 4YeJOBEK YacTO C HHUM KOHTAKTHUPYeT, — IIpH
JIEKTPOMOHTAXHBIX PaboTax MM PEMOHTE.

B NpOMBINIIEHHBIX ~ AJEKTPOYCTAHOBKAX  CPEICTBOM  3aIlUTBI  CIY-
KUT 3a3eMiieHHe kopryca. OgHako B KBapTHpax B OOJBIIMHCTBE CITy-
YaeB  3a3eMJLIIOIMKA  TpoBOX  OTCcyTcTBYeT. CpeacTBOM — 3amuThl  CIIy-
J)KaT ~ TONBI, H3TOTOBJICHHBIE W3  HM3OJMPYIONIMX  MaTepHaioB  (ZIepeso,
muHONEYM H  ap.). [losTomy osmexTpuyeckmit  mpubop B MeTayuinde-
CKOM KOPITyCE MOXXET OBITh YCTaHOBJICH TOJILKO Ha TAKOM ITOJIY.

Ilpumeuanue. He nuvimatimeco camoCMOSAMENbHO — 6LINOTHUML — 303EM-
JAOWUT KOHMYP 60Kpye ooma!
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Ilpumeuanue. He wucnonvsyime 6 Kauecmee — 3a3eMieHus — HYAeGOU
npo6oo!

Ilpumeuanue. He ucnonvsyiime 6 Kavecmee 3d3eMICHUs — PA3IUYHBLE
KOMMYHUKayuu (6000npo6oo, Kanaiuzayurw, 2as, omonietue)!

Ilpumeuanue. Pasmewaiime CmMupaibhylo MAwuny HA — OOCMAMOYHOM
yoanenuu om KOMMYHuUKayuii!

Ecin BBl 3aMeTWNIH, YTO KakOHW-HHOYAb SIIEKTPOIpPUOOp IMOLIMIBIBA-
€T TOKOM, HEMEIJICHHO OTKITFOYHTE €ro.

YT10OBI CHU3UTH [O MHHHMyMa PHUCK MOJBEPTHYTHCS IOPAKEHUIO TO-
KOM, HEOOXOIMMO Kak CIeAyeT H3YYHTh OCHOBHBIC I[paBmia Oe30IacHO-
CTH M O00s3aTeNbHO TPUMEHITh CpPEACTBA 3aIlUThI, KOTOpbIe OynyT pac-

CMOTPEHBI Jajiee.

MNepBas nomoLupb NpuU NoOpaKeHUU
ANEKTPUUYECKMUM TOKOM

Ilpy BO3HMKHOBCHHH CHUTyallid, KOIJa 4eNOBEK IIOmal MOA JACHCTBHE
NEKTPUUECKOTO TOKA, HYKHO NPEIIPUHSTH CIIEIYIOIHe JSHCTBUS.

Ecin  mocrpamaBmmii  HaXoAWTCs  MOJ,  HENpPEpHIBHBIM  jAeiicTBHeM
TOKa, HEOOXOAUMO  pa3opBaTh KOHTAKT JIOOBIM  crocoboM.  Dddexr
nopakeHuss ~ OyZeT  NpONOPLUOHAIEH  BPEMEHH  HAXOXIEHHSA  4YellOoBe-
Ka ToJx HanpsbkeHueM. Pas3opBaTh  KOHTakT  HeoOXoaumo,  coOmropas
olpesieNIeHHble Mepbl 0€30IaCHOCTH: HEe IIPUKacaTbCsl K 4YeNOBEKy, IIO-
naBHIeMy [0J] JEHCTBHE DIEKTPUYECKOrO TOKA, HE3AlIUIIEHHBIMH Y-
KaMH M CTapaTbCsl He MOAXOAUTb Onus3ko. Jlyume Bcero orOpocuth
HOCTPANaBIIET0 B CTOPOHY IIpH IIOMOLIM CyXOH JEpPEBSHHOW  ITaJIKH
nmm  jpocku  (puc. 2.70). Ecim ects gocTym K aBTOMaraM  OTKJIFOYCHHS,
HEoOXOJMMO cpa3y K€ NpeKkpaTurh mnojady dSHepruu. Korma — Takoii
BO3MOXKHOCTH HET, MOXKHO mepepyOuTh KaOeslb IpH MHOMOLIM HMHCTpPY-
MEHTa C H30JIMPOBAHHOM pYKOATBIO, HO TONBKO B KpaifHeM ciyuae,
MOCKOJIBKY ~Takoe JedictBue HebesomacHo. Ecmm mox pykoit HeT mof-
XOIMIIeH  JepeBSHHOM TMalKu, MOXHO  BOCIOJB30BaThCS  JIIOOBIM  pe-
3MHOBBIM WM  IUTACTHKOBBIM  H3JielNUeM, 4YTOOBl  yXBaTUTh  YEIOBEKa
U OTTALIUTb €TI0 U3 30HbI IIOPAKEHHUSI.

Ecin  mocrpajgaBmmii  HaxonuTcs HOA  BO3AEHCTBMEM TOKAa  Harpsbke-
aueM MeHee 400 B, MOXHO IONBITAaThCS YXBATHUTh €ro 3a CYXyH OAEKIY,
IpeIBapUTEIbHO O0EpHYB pYKH CYXOH TKAaHbIO WM IIOJTUITHICHOBBIM

ITaKECTOM.
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Ilocne TOro kak Ha MOCTPAJABLICro IepecTan AeiiCTBOBaTH TOK, He-
00XOAMMO cpa3y JKe OKa3zaTh €My IepBYI0 MEIMIHMHCKYIO IIOMOLIb M BbI-
3BaTh Bpaya.

INoctpamaBmiero ymoOHO M POBHO YKJIAABIBAIOT HAa MSTKYIO ITOJCTHII-
Ky, pacTHpalOT KOHEYHOCTH, IPH HEOOXOMMUMOCTH OCBOOOXIAIOT POTO-
ByI0O MOJIOCTh OT CIM3d M KpoBH. HeoOXOOMMO pPacCTerHyTh OIEKIY
u ofecreynTh MPUTOK CBEXKEro Bo3dyxa. Ecimu dYenoBek 0e3 CcO3HAHUSA,
cliefyeT JaTh €My IIOHIOXaTh HamaTelps, noOpbirate Bojoil. IloxesHo
NPUHATH  CEpJICYHOE WIIM  YCIIOKOUTEIBbHOE CpPEICTBO, HAampuMep KOopBa-
JIOJI MJIH BAJICPBSIHKY.

Ecau dyenoBek He TNPHXOOUT B CO3HAHWE, JbIXaHHE 3aTPYAHEHO WIIH
OTCYTCTBYET, KOKa OJieJHAasI WIIM CHHIOLIHOTO L[BETA, ITyJIbC HEPOBHbIN

Puc. 2.70. OcBoOOXAECHHE ITOCTPAIABILIETO OT AIEKTPOTOKA
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WIA  OTCYTCTBYeT, HEOOXOIUMO IpHHMMAaTh Ooyiee  Cephe3HBIE  MEpBHI.
K HuM OTHOCATCS HCKYyCCTBEHHOE JbIXaHME M HENPSAMOH Maccax cepl-
na. OmHOBpEeMEHHO HAJO0 I03BaTh JpPYTHX JIIOJEH, KOTOpbIE MOTYT OKa-
3aTh ITIOMOIIb U BBI3BATh CKOPYIO.

[Ipexxne uyeMm HauyaTh MpPOLEAYPY HCKYCCTBEHHOTO [bIXaHMS, HAJI0 YJIo-
KUTh IIOCTPAJAaBIIETO Ha CIHHY, YTOOBI €ro BO3JyXOHOCHBIE IIyTH OBI-
I CcBOOOJHBI JUISi TPOXOXKAEHWS Bo3ayxa. Jlms 3Toro ero roimoBy Mak-
CHUMaJbHO 3alpOKUABIBAIOT Ha3an. [loulokuB OHY pyKy IoJ II€lo,
Jpyroil HaJaBIMBAIOT Ha TeMsA. B pesynbrare KOpeHb s3bIKa OTO/BUTA-
eTrcs OT 3agHeldl CTEHKM TOPTaHH M BOCCTAHABIMBAETCS IPOXOJUMOCTH
IIBIXaTeNbHBIX MyTed. [Ipm cXaTeIX dYemoCTAX HAAO0 BBABUHYTH HIDKHIOIO
YeJIOCTh BIIEpeA W, HaJaBiIMBas Ha IOJOOPOJOK, pacKpbIThb pOT. 3arem
OUYNCTUTH Cal(EeTKOW pOTOBYIO IIOJOCTh OT CIIOHBI WJIM PBOTHBIX Macc
W TPHUCTYIHTh K WCKYCCTBEHHOMY JBIXaHHIO: Ha OTKPBITBIH pOT IOCTpa-
JIaBIIETO IIOJOXXUTh B OJWH cIOH canderky (HOCOBOH IUIATOK), 3aXkaTh
eMy HOC, clenaTb TITyOOKHMH BHOX, IUIOTHO HpIDKaTh CBOM TyObl K Tybam
MOCTPaJaBIIer0 M C CWIOW BIyTh BO3AyX €My B poT. BayBate Hamo Ta-
Kyl0 TIOpPHMIO BO3AyXa, 4YTOOBI OHAa KaXIBIH pa3 BBI3BIBAJTA BO3MOXHO
Ooilee TOJNHOE pAacCHpaBlICHUE JIETKUX, 4YTO OOHApyXXMBAaeTCS II0 JIBIDKE-
HUIO TpyAHOH KieTkd. HeOombpimme mopumm Bo3ayxa HE MJaayT HUKaKO-
ro s¢¢exra. Bozayx BayBaroT pUTMHYHO, uepe3 Kaxable 5—6 ¢, 4TO CO-
orBerctByeT 10—12 Bmoxam-BBIJOXaM B MHHYTY, 1O BOCCTaHOBIICHUS
€CTECTBEHHOTO JbIXaHHSI.

He cnemyer mnpekpamarh OKHBICHHE 10 MPUOBITHUS CKOPOil IOMOIIH,
JIa’Ke €CJIM JIBIXaHHE Y TIOCTPAAaBIIETO HE IOSBISACTCS.

[Ipn  BHe3amHOM TPEKpAICHUH CEPACYHOW  JEATENBHOCTH, IpHU3Ha-
KaMH  KOTOPOTO  SBJSIETCS ~ OTCYTCTBHE  IIyJbCa, CEpALEOMEHMs, peak-
UMM 3paykoB HA CBeT (3pauykd pACIIMPEHbI), HEMEUICHHO MPUCTYHAIOT
K HempsMOMy Maccaxy cepauna (puc. 2.71): mocTpamaBIIero  yKiaibl-
BAalOT Ha CIMHY Ha TBEPAYIO, JKECTKYIO IIOBEPXHOCTh. BcraioTr ¢ 1neBoit
CTOPOHBI OT HEro ¥ KJIAAYyT CBOM JAJOHM OJHY Ha Jpyrylo Ha o0JlacTh
HIDKHEW TpeTH TPYyAWHBL. OHEPrHYHBIMH pPUTMHYHBIMH Tomdkamu 50—
60 pa3 B MHHYTy HaXUMAalOT Ha TIPYyAUHY, IOCIE KaKAOrO TOJNYKA OT-
Imyckasi pPyKH, 4YTOOBI JaTh BO3MOXKHOCTH paclpaBUTBCA TPYJHOH  KIET-
ke. [lepemHsisi cTeHKa TpyOHON KIETKM JOJDKHA CMENIaThCsl Ha TIIyOWHY
He MeHee 3—4 cM.

Ecin y mnocrpamaBuiero OTCYTCTBYIOT M JbIXaHHe, M IyJbC, HEHPsIMON
Maccaxk cepua MNPOBOAUTCS B COYETAHHMHM C HCKYCCTBEHHBIM JIBIXaHHEM.

B stom Ci1ydac IoMOLIb IMOCTpaiaBIIEMy NOJKHBI OKa3bIBaTh ABa UIIN
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Tpu d4enoBeka. IlepBblii NpPOM3BOIUT HENPSAMOH Maccak cepiua, BTO-
POl — HCKYCCTBEHHOE€ JbIXaHME CIIOCOOOM «M30 pTa B pPOT», a TpeTuit
MOJJIEPKUBAECT TOJIOBY MOPAaXEHHOI0, HAXOAACh CHpaBa OT HEro, W JOJ-
JKeH ObITh TOTOB CMEHHTh OJHOTO U3 OKAa3blBAIOLIMX IIOMOINb, YTOOBI HC-
KyCCTBEHHOE€  JbIXaHM€ U HENmpsAMOM Maccax cepiua OCYIIECTBIISUIUNCH
HETIPEPBIBHO B TEUEHUE HYKHOTO BpeMeHH. Bo Bpems BayBaHust BO3.y-
Xa HaJaBIUBAaThb HAa TPYJHYI0 KJIETKYy Helb3s. OTH MEpONpHUATHS IPOBO-
T TONepeMeHHO: 4—>5 HaJaBIMBaHMM Ha TPyAHYIO KIETKY (Ha BBIIO-
Xe), 3aTeM OJJHO BJyBaHHE BO3/yXa B JIETKHE (BJOX).

HckyccTBeHHOE [JbIXaHME B COYETAaHMHM C HENPSAMBIM MacCca)keM Cepa-
na sBISEeTcs IpocTedmMM  crocoOoM peaHMManuu  (OXKUBIEHHS) —4ello-
BEKa, HAXOMJIIErocs B COCTOSHMM KiIMHMYeckod cmeptd. Ilpu mposene-
HUM HCKYCCTBEHHOTO JBIXaHHMS M HENpSIMOro Maccaka Ccepaua JiMLam
MOJKHJIOTO BO3pacTa CIEyeT IIOMHUTb, YTO KOCTH B TAakOM Bo3pacTe 00-

JIe€ XpYIIKUE, ITO3TOMY ABUIKCHUS JOJIKHBI OBITh magAIIuMH. Maiienn-

Puc. 2.71. TlonoxxeHue pyK IpH HEIPSIMOM Maccake cepama
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KUM JOCTIAM HCHpHMOP’I MacCax MPOU3BOIAAT IIYTEM HaJlaBJIMBaHUSI B 00-
JIaCTHU I'PyAUHBI HE JIAJOHSAMHU, a TAJIbIEM.

ITocne Toro kak HOCTpaI[aBIHI/Iﬁ npuaeT B ce651, €ro cjaeayeT OCTaBUTH
B JIeKauyeM TIOJIOKCHHH Ha MSTKON TIOACTUJIKE, YKPBITH OACAJIOM, obec-
MEYUTh MaKCHUMaJIbHbBIN HOKOﬁ, JIOCTaTOYHBIN JAOCTYyIl BO34yXa, IIO BO3-
MOXHOCTHU [OaTh KpCHKI/Ii/'I qaﬁ, HCMHOI'0O BHHA HWJIM KOHbJIKA. HpI/I HaJlIun-
YHUH OKOT'OB — HAJIOXKHTH aCCITUYCCKUEC ITOBA3KU.

B mrobom Cliydya€ 1I0CJI€ IOpaXCHUS DJICKTPUYCCTBOM IOCTpajaBliIe-
Tro H€O6XOZ[I/IMO TOCIIMTAJIU3UPOBATh, IIOCKOJbKY, Jaxe €CJIhn BHUAUMBIX
MOCIICICTBUI HET, OHU MOI'yT OGHapy)KI/ITLCSI CITyCTsI HECKOJIbKO 4acCoOB
nWim Jaxe CyTOK. HpI/I 9TOM HYCJIOBEK MOXET YYyBCTBOBATbH cebs yAaosie-
TBOPUTCJIbBHO W  HHUKAaKWX BHCIIHUX TIIPU3HAKOB HApYUICHHUSA  JKU3HEACA-

TCJIBHOCTH HEC 6yI[CT BHUJIHO.

HeCcKOAbKO HECAOXHbIX MPaBUA

Yrobbl He IIONACTh B ONACHYIO CHUTYalMI0 M CHH3UTh PHUCK IIOPaXKCHHS

JO MHMHHMMyMa, HEOOXOIUMO COOJIOJAaTh HECKONBKO IPOCTBIX — IMpPaBHIL

OHM KacaloTcs HE TOJBKO HEMNOCPEJCTBEHHOW paboThbl €  ANEKTpuue-

CTBOM, HO M HCIIOJIb30BaHUS 3IEKTPOIPHOOPOB B OBITY.

1. Huxorma He mnpukacaiiTech K OrOJEHHBIM JXMJIaM HpPOBOIOB U KOH-
TaKTaM 3JeKTPOMEXaHU3MOB, €CIM HE YBEPEHBI, YTO OHU 00ecTo-
yeHbl. Hemummue Oyner npoBepuTb, €CTh JIM TOK, C IOMOIIbIO HH-
JUKaTopa MM  MyinbTHMeTpa. Jlaxke B IOJHOCTBIO  00ECTOYEHHOI
LEeNUd MOXET COXPaHATbCS 3apsi, OCOOEHHO €clIM B CXEME €eCTh KOH-
JeHcupylomue  ycrpoiicrBa.  Hampumep,  NpPUKOCHYBIIMCH K Oro-
JEHHBIM KOHTAaKTaM BWJIKH IepdopaTopa, MOXHO MONYYHTh  UyB-
CTBUTENBHBIA yJap TOKOM, XOTS OHa M BBIIEPHYTAa HU3 PO3ETKH. OTO
MIPOUCXOAUT IOTOMY, YTO Ha OOMOTKax 3JEKTPOMOTOpA, KaK B KOH-
JieHCaTope, COXPAaHSeTCs  OCTAaTOYHBIA  3aps], OCOOEHHO €Cld  CeTh
He 3a3emiieHa. Takoif ynap He cMepTeleH, HO KpailHe HENpHATEH, a ec-
mu paboTa MPOM3BOAUTCS HA BBICOTE, TO M OIACEH — OT HEOXH-
JIAHHOCTH ~ MOXKHO  IIOTepsiTh ~ paBHOBecMe W  ymacTb. Cremure 3a
NpeIyNpexIaloUMy  3HAKaMM,  KOTOPBIMHM ~ CHaOXEHbI  JJIeKTpHde-
CKH€ LIeNU U MeXaHu3Mbl. OHM HaXOJATCS TaM He JUIsl KpacOoThI.

2. He crour mnpukacatbcs K 3JIEKTponpubOpaM M HpPOBOJAM MOKpBI-
Mu pykamu. HeobOxoaumo cineaurh 3a  BIAXKHOCTBIO B IOMENIEHH-
sIX, TIe IPUCYTCTBYET 3JIEKTPO3Heprus B mobom Buie. Hanpumep,
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B Cilyyae 3aTOIUICHHS HEOOXOJUMO cpa3dy ke O00CeCTOYHTh IOMeIle-
HHE WIH JIOM.

Ilpy SIEKTPOMOHTAKHBIX pabOTaX ClEOUTEe 3a COCTOSIHHEM HHCTPY-
MEHTa W CpPEeICTB 3ammThl. HeGonbluas TpelMHA B H3OJALUHA PYUKH
raccaTmkeil MOXKeT 00EPHYTHCS DIICKTPUUESCKUM YAAPOM.

He mpukacaiitecb OJHOBPEMEHHO K OBITOBBIM NpUOOpaM, MOAKIIO-
YeHHBIM K CETH, M 3a3eMJBIIONMM TnpeaMeram (Tpybam wimm  Oarape-
sM ororuieHus). Ecnum  koprmyc mpubopa  «IpoOHBaeT», MOXHO IOJY-
YHTh 1eKTpoyxaap (puc. 2.72).

N
wy

N
NN

Puc. 2.72. Bo3MOXKHBIE CIIy4aH IIOTyYESHHS yapa dIeKTPOTOKOM
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5. Ecinm B ObITOBOM mpubOpe MIM IPOBOAKE BO3HHKAECT OdYar BO3ropa-
HHS, HE HaJO0 IBITAaThCA MHOTYIINTh €ro Bomoil. OHAa, KaKk H3BECTHO, XO-
pOLIO MPOBOAMT OBIEKTPUYECTBO, U €CTh PHUCK IIOTYyYHTH pas3psAx TOKa
4epes CTPYIO BOJBL

6. Huxorma He IOJB3yHTECh HEHMCIIPAaBHBIMH 3JICKTPONPUOOpaMH, KO-
TOpPBIC HIMEIOT TPEILMHEI, CKOJIBI H30JIALMH, CIICIbI KOIIOTH H T. 1.

Jler nmpuMepHO IBaANaTh Ha3ad B ONHOM U3 ra3eT ObUT IPOBEACH
KOHKYpC ~ CaJMCTCKUX CTHIIKOB. MOXHO CKOIBKO YrOJHO  pPacCyXAaTh
0 XyJOOXKGCTBCHHBIX JOCTOMHCTBAX 3TOr0 KAaHpa, HO KOIZJa pedb HACT
0 0e30macHOCTH, XOpomH Bce cperncTBa. COBEpPHICHHO OYEBHIHO, 4YTO
6aJIOBCTBO C BIEKTPUUECCTBOM MOXKET IIOXO 3aKOHYUTHCS.

Manvuux 3acynyn 0ea nanvya 6 posemxy. Bce, umo ocmanoce, cobpa-
U 6 2A3eMmKY.

IIpoutute STy CTPAIIMIKY CBOMM JeTiM. Pacckaxure UM O TOH omac-
HOCTH, KOTOPYI0 IIPEACTaBIACT  BIEKTPUYECTBO. JIeTAM  JOIIKOJIBHOTO
W MIAIUIero LIKOJbHOTO  BO3pacta  CleAyeT 3alpeTHTh  IOJb30BaThCs
JNeKTponpubopaMu B OTCYTCTBHE B3pOCHbIX. Hu B KoeM cilydae Hemb3s
JIOITyCKaTh MIPHl JEeTel ¢ OJIEeKTpUYecKHMMH mpubopamu. TiateabHO —cle-
IUTEe 32 TEeM, 9YTOOBl B KBapTUpE HE OBUIO OTKPBHITBIX TOKOBEIYIIHX da-
cTell (HanpuMep, naTpoHa 6e3 JaMIIbl).

Manvuux uepan 6 mpancgopmamoprou 0yoxe. Tenepv Ha mozuike yge-
mym He3a6yoKu.

MU 1y crpammnky Toxke 1pourute. OOBSACHHTE OETAM, 4YTO TOK
omaceH u Ha paccrosHud. Crporo 3amperHTe IpHOIMKAaThest K 000-
pBaHHBIM  NPOBOAAM, yCTpaWBaTh WrPsl HOA  JIMHUSAMH  DIIEKTpOIepe-
ayd:  3amycKaTh  BO3AYIIHBIX  3MEeB, MNOAOpachiBaTh  HPOBONOKY. Hu
MOA KAaKUM TPEJIOrOM HeJb3s IPOHHKATh B TpaHC(HOPMATOpHBIC TMOJ-
CTaHIIMH.

Kpome mpsmoro BoO3JEHCTBUS Ha  YEIOBEKAa  JJIEKTPUYECTBO  HECET
U JpYyrylo omacHocTh. Kak ¥ BCsKas SHEpPrHs, OHO, BEIPBAaBINNCH Ha CBO-
601y, MOXET CTaTh HICTOYHHKOM HEMalbIX Oexl.

Camast rIyaBHas OINACHOCTb — 9TO, KOHEYHO ke, mnoxap. IlpuumHoii
BO3HHKHOBCHMS  IIOXKAPOOIACHBIX  CHUTyalWH, Kak  INPaBWIoO,  SBISETCS
HEUCIpaBHAs IpoBojka. HeoOXomuMo CIHEAUTh 3a COCTOSHUEM — H30JId-
OUU TIPOBOJOB M HE JONYCKAaTh OKCIUIyaTallMH IOBPEXKIEHHBIX. Kpowme
MOBPEKACHHBIX ~ MOTYT  TpPEACTABISTH OMACHOCTh W CTapble  IPOBOJA.
C TeueHHEM BPEMEHHM M30JISIIMS HAa JKWIAX CTAHOBHUTCS XPYNKOH H Mo-
KET IPOCTO pacchimathes. Ha ycrapeBmIMX IPOBOJAaX YCTAHOBJICHA H30-

Jiss HE TaKoro YpOBHSA 6C3OHaCHOCTI/I, KaKk Ha COBPEMCHHBIX. B kaue-
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CTBE IpHMEpa MOXHO BCIIOMHHUTb HHUTOYHYIO H3OJSILIMIO HA  IIHypax
CTapbIX 3JIEKTPOIPHOOPOB.

[MpyunHoit  BO3ropaHMs HPOBOAHMKOB MOXET OBITb  HECOOTBETCTBHE
mexay ceuenneM TIDK wu cwmoir Toka. Hemp3s mcnomp3oBaTe IIHYpBI
U TPOBOJA C CEYEHMEM JKUI MEHBIIMM, 4YeM TpeOyeTcss 10 pacueTaM.
Ipencrasbre, uro mnposony IIBBII ¢ cewenmem TIDK 0,75 Mm? mopkimio-
YaeTcsi K CTHPAJIbHOM MallMHe WM XOJNOAWIbHUKY. OH IIpPOCTO HE BBI-
JICPJKUT  TPOBOAMUMON SHEPrUM U, HArpeBHINCh, pAcIUIaBUTCSA, a €clu
pAOM  OKaXyTCsl JIETKOBOCIUIAMEHSIOLIMECS HPEeIMEeTbl, TO OHM MOIYyT
3aropeThesl.

B jonomHeHMe K = HEpPEYMCIEHHBIM CYIIECTBYeT elle OJHa  omac-
HOCTb — YyTeuka. OTO TIOJHAs MIM 4YaCTUYHAs BEPOATHOCTb TOro, 4YTO
YacTb DJJIEKTPUUECKOM OHHEPrUM MOMIET He Tyla, KyAa CIEeoyeT: HalpH-
mep, korma wmsomsuus TIDK  kabenss moBpexieHa UM cONpUKacaercs
¢ MaTepuasoM OOJMIOBKM CTE€H WIM ITykatypkoid. Takoi wmarepuan —
IUIEKTPUK, HO TONBKO B CyXoM cocrossHuH. Ilpu yBiIakHeHHM IUTY-
KaTypka HauMHAeT IPEKPacHO MPOBOAMUTH INEKTPUUYECKMH TOK, TO €CTb
IIPU  HENPEeABUJICHHOH yTeuke BOJbI MM IIOBBIIIEHUH BIAXHOCTH B IIO-
MELIEHUH 4YacTh CTEHbl BHE3allHO CTAHOBUTCA HCTOYHHUKOM TOKa. OTO
YpeBaToO OIACHOW CHUTyallMed -— OT MOPaKEHUsl IJIEKTPUYECKUM TOKOM
JIIOJeH 10 BO3rOpaHHs HaXOMLIMXCS pPsJOM NPEIMETOB, HE TOBOpS YXke
O TOM, YTO IHMTaHUE JJIEKTPHUYECKHX Y3JI0B OyHeT IPOM3BOJUTBHCA HE
B IIOJTHOM Mepe.

HapepHsika Bbl BUIEIM WM CIbIIAIA O MO0XapaX, NPUYUHOH KOTO-
pBIX CTaja HEUCIpaBHas »JIIEKTPONPOBOJAKA U, KaK CJEACTBUE, KOPOTKOE
3ambIkaHHe. OT HETo 4acTo U MPOUCXOAUT BO3TOpPAHHE.

KopoTkuM 3aMBIKaHHEM Ha3bIBAlOT coeauHeHHe 2 (a3oBEIX, (a3oBo-
ro M HyJeBoro uiM a3oBoro M 3a3eMISIOIIEro IMpoBoxoB. IIpoucxomut
KOHTAKT 2 IIPOBOJHUKOB C pa3HbIMM IOTEHIManaMH. Takod KOHTAaKT Ha-
3bIBAIOT KOPOTKMM, IIOTOMY YTO OH IIPOMCXOAMT 0e3 3neKkTponpudopa.
OueHb MajJeHbKOE CONPOTHMBIEHHE B 93TOM CJIydae CIYXKHT IPUYUHON
MHOTOKPaTHOrO YyBelaMueHust cuibl Toka. Ilo 3akoHy Oma cuma Toka Ipo-
MOPLHOHAIbHA  HANpPSHKEHUI0 M O0OpaTHO  NPONOPLHMOHAIbHA  COHPOTHB-
JICHUIO, T. €. 4YeéM MEHbLIE CONpPOTHBIECHHE, TeM Oouibllle cuia Toka. Busy-
albHO KOPOTKO€ 3aMbIKaHME HAllOMMHAeT B3pbIB. MrIHOBEHHbIH Opocok
CHIBI TOKAa BbI3BIBAET IIEPETPEB INPOBOAHMKOB M BO3HUKHOBEHHME 3IIEK-
TPUUECKOH JOyrM MeXAy HHMH. MexIy IpoYdM, BOJbTOBA Jyra HMeEET
temneparypy okoio 5000 °C. OcoOeHHO BHEYATIAIONIE BBITJLIIUT 3aMbl-
KaHue (a3oBBIX NPOBOROB B TpexdaszHbIX ceTaxX. YenoBeka, 3aMKHYBILeE-
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IO OTBEPTKOH JBe (ha3pl, MOXKET OTOPOCHTH Ha HECKOIBKO METPOB, OH

MOJYYUT OXKOTM U KOHTY3HI0. OO OTBEpTKE MOXKHO 3a0bITh: €€ MeTalIu-

yeckas 4YacTb HpeBpaTuTcd B mnap. B jpomambux ycnoBusx Takoro eii-

epBepKa He IIOMYYUTCS, HO MOCIHEICTBHA TOXKE MOTYT OBITH IeYalbHbI-

MH — TIIpOBOZAa pacIuIaBATCsA, a wu3onsAnus cropur. Eciam psagom  ecTs

JIETKOBOCIIAMEHSIOIUECS]  MIPEAMETBI, OHH BCIBIXHYT M BO3HHKHET IIO-

xap. VMMeHHO mO3TOMy KOPOTKOE 3aMblKaHHME€ — CaMoe CTpaIlHOe, 4YTO

MOKET CIIy4YUThCS B JJIEKTPUUECKOH CETH.

Ilpumeuanue. Ilpu BO3HUKHOBEHUU KOPOMKO20 3AMbIKAHUA C  0OpbI-
60M JUHUNL  2NEKMPONepeoayu  MoXdcem HNPOU3OUMmMU  Camblil  HACMOAWUL
63pbl6  C  INEKMPOMASHUMHBIM ~ YOAPOM,  PA3PYUaioujuM 6CI0  2NeKmMpPOH-
HYIO annapamypy 6 paouyce HecKOIbKux odecamkos mempos. Hukoeda we
npubaudicatimecs k mecmy oopuiéa nposooos JIOII!

IlppuvHBl ~ BO3HUKHOBEHMS  KOPOTKOTO  3aMBIKAHUSl ~ O4YE€Hb  IPOCTHI:
HEHCTIpaBHAsl ~ W30JIILUS,  HENpPaBWIbHBIA ~ MOHT@X  IPOBOAKH,  CIydai-
HbII OOpBIB M IUIOXME KOHTaKThl B 3Jjekrpompubopax. Bcee 5310 MoxHO
[IPeIOTBPATUTH, COOMIOAAs ClIeYIOIHE ITPaBHIIa.

1. He pomyckaiite skciulyaTanuu cTapblx Kkabeneidl ¢ ycrapeBmieil u3zo-
JISIUEN.

2. He mpoBomute peMOHTHBIE PabOTHI, TaKHe KaK CBEpICHHE, pe3ka, HOIO0-
JIEHHE, TaM, Iie TIPOJIOKEHbI IPOBOJIA.

3. Ilpm MoHTaxke INpPOBOAKH HE CHUMAWTe BEpPXHIO O0OJOYKY HpH IO-
MOILY HOXA, pa3pe3as ee BJ0JIb Kalders.

4. Huxorma He paboraiiTe ¢ IPOBOAKOH, €CIM OHAa HAXOIWICS IOJ Ha-
IPSHKEHUEM.

5. B cetm o0O0s3aTeNbHBI 3alIMTHBIE YCTPOMCTBA OTKIIIOYEHHS — Mpo0-
Kd, IUIaBKM€ BCTAaBKH, IPEJOXPAHUTENH, aBTOMATHUYECKHE BBIKIIIOUA-
Tenu, nuddepeHIranbHbIe aBTOMAThL

6. CBOEBpEMEHHO 3aMEHsHTe yCTapeBIIME PO3ETKM M BBHIKIIOYATENH, HC-
KpsiIye npHu padoTe.

7. He wucnonb3yiiTe HeucrnpaBHblE 3JIEKTPONPUOOPBLI, HCKpSILUE IpU pa-
6ore. Hckmouenne — paboTa IJIEKTPOMHCTPYMEHTa, B KOTOPOM HC-
KpEHHE CO3Jal0T yroJIbHbIE MIETKH. DTO JOIIyCTHMO.

8. Crapaiitecb He NpOKJIAJBIBaTh IPOBOJA, CIUIETast MX TYTUM IIyYKOM.
YrtoObl 06€301acUTh YeI0BEKa OT MOPAXKEHUS HIIEKTPUUSCKUM TOKOM

BO BpeMsl OJICKTPOMOHT@)XHBIX pabOT, NPUMEHSIOTCS pa3UyYHbIE  CIIO-

coObl. B uX wuyMcio BXOmAT crenuanbHas OAEXKAA U MHIMBUIYyallbHbIE

CpeiCcTBA 3alllMTHI, TaKUe KaK IepyaTku, OOThl (Calmoru) M JHUAIIEKTpUYE-

CKHUEC KOBPHUKH.
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Bo Bpems rpo3bl HeoOXoAuMa MOBBINICHHAS OCTOPOXKHOCTh. B momax,
rje HeT MOJIHMEOTBOJOB (OIHOJTaXHBIE, B CEIbCKOH MECTHOCTH), HaJ0
BBIKJIIOYUTb ~ YYBCTBUTEJIbHbIE  JJIEKTPOHHBIE  HPHOOPBI,  3aKPBITh  OKHA,
oBepy, TpyOBI B IedKaX, IPEKPAaTUTh pasroBopbl Mo Tenedony. Ommca-
HBl CIydad T[IONaJaHHs B KOMHATy 4Yepe3 OKHO INApOBBIX MOJHHH, KO-
TOpbl€ B3pBIBAIMCh U BbI3BIBAIM MOXapbl. Bo BpeMms TIpo3bl HeNb3sl Ha-
XOIUTbCS Ha OTKPBHITOH MECTHOCTH — B IOJle, Ha Oepery peKkH, Mops.
B nmecy He ciemyer yKphIBaThCsA IIOJ OAHMHOKO CTOSIIMM JEPEBOM MWIIH BO3-
BBIIAIONIMMCS HaJ JPYTUMH JEPeBbSIMH, KOTOPbIE MOTYT CTaThb LEHTPOM
UEKTPUUECKOr0  KpaTepa, BOKPYI KOTOPOrO TOK pAacTeKaeTrcst 10 3eM-
Je, — uepe3 Takoe [EepeBO YacTo MpPOXOAUT pa3psy Monnud. Haubonee
omacHel my0, TOIONb, CoCHA. Penxo MonHHA ynapseT B Oepedy HIHM KIICH,
MOYTH HUKOTJIA B KYCTapHUK.

HeGe3omacHO HaXoAWTbCS Ha BO3BBINIEHHBIX MeCTaX BOIM3UM  BBICO-
KHX MadT, CTOJIOOB M T. II; HENIb3sl CTAaHOBHTbCA Ha ChIpbIE ITHU, KOTOpbIE
3a3eMiIeHbl  uepe3 KOpHHM. OKa3aBIIMChb Ha OTKPBITOM MECTHOCTH, pEKO-

MEHJyeTcs BBIOpaTh HU3KOE MECTO (MY, TPAHIIIEIO).

NMAAHUPOBAHUE PABOT

YToObl paccuMTaTh KOJUYECTBO IIPOBOJHHMKOB, BBHIOpaTh MeCTa JUIi MOH-
Taka OJICKTPHYECKHX TOYCK M TPaMOTHO COCOWHHTH Kabenb, HeoOXonu-
MO COCTaBHUTb OOIIYIO CXEMY 3IEKTPOIPOBOAKH.

Jlns Havana paccCMOTPHM CIOCOOBI COSIMHEHHS dIEKTPHISCKON IEIN.

IMapantenbHoe — TpH TakoM crHocobe BXOJAIIME B IIENb IEMEH-
THl OOBENWHCHBI JBYMs Y3JaMH M HE COCIMHEHBI JApyr ¢ apyroM. Ha
puc. 2.73 mpexcTaBieHa CcXeMa IApPAUICNBHOIO COCIMHEHHMS LENH Ha
HIpHMepe CBETUIIBHUKA C 5 JIaMITaMH.

Ilpy TakoM COCOMHEHHM 3JIEMCHTOB, JaX€ €CIM OJHA M3 JIaMI Ie-
PErOpUT U pPa3OpBET LeMb, OCTaIbHBIC HE IOTacHYT, IOCKONBKY Yy TOKa
OCTaHyTCsl 00XOJHBIE Iy TH.

IocnenoBaTeIbHOE — BCE SJIEMEHTHI LEMH PACIONAraloTcs Apyr 3a
JIpyroM ¥ He umeror y3noB (puc. 2.74). Ilpumep mnocrienoBaTeslbHOrO CO-
CIMHEHHMS — BCEM M3BECTHAs CJIOYHAs THPISIHIA COBETCKUX BPEMEH:
GOJBIIOE  KOJNMYECTBO JIAMIIOYCK, COCJMHEHHBIX OJHUM mpoBomoM. Ec-
JIM CTOPUT OJHA, IIeTb Pa30PBETCs, ¥ IIOTaCHYT BCe.

OCHOBHBIX THIIOB pACKIIIOYEHHS NPOBOAKH TpH. PaccMoTpuM HX IOx-
POOHO, TOCKOIBKY OT BEIOPAHHOTO THIIA 3aBHCHT BCS CXEMa IETUKOM.
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Tun  «3Be3ma» HMHOrAA  HA3bIBAIOT  OECKOPOOOYHBIM WM €BpOIEii-
CKHM THIIOM pa3BOJAKM. Bkparme MaHHBIH THIO MOXHO OMNHCAaTh Tak:
OIHAa po3eTKa — OJHa JHMHMSA Kabems 10 IMUTKAa. OTO O3HAJYaeT, dToO
KaXJas pO3eTKa WIM TOYKA OCBEIICHHS MMECT OTACIbHYI0 KabelbHYIo
JIMHHIO, KOTOpas 3aXOAUT HPsSMO B KBApTHUPHBIA IMUTOK M HMEET CBOH
aBTOMATHYCCKHIl  BBIKJIIOYAaTeNb. B deM IpenMymiecTBa U HEJOCTAT-
KH Takoro Tuma packmouenus? Ilmoc — mpexxae Bcero B 0Ge30macHo-
CTH ¥ BO3MOXHOCTH KOHTPOIS HaJ KaKAOH DJIEKTPUYECKOH  TOYKOM.
K ToMmy ke He Tpebyercs yCTaHABIMBAaTh pacHpENENHTENbHBIC KOPOO-
ki, PackimioueHMe WMEHHO TaKOro THIA JAENAeTcs, KOrJa yCTaHABIIH-
BAlOT CHCTEMY «yMHBIH JOM». MHHYC «3Be3Ibl» — Kak MHHHMYM
TPeXKpaTHBI  pacXox TPOBOAKUA WU, COOTBETCTBEHHO, TPYyJO3aTpar IO

€€ MOHTAXYy. KpOMC TOro, KBapTI/IpHHﬁ HIATOK CTAHOBUTCS pasMe-

Q L1

N
«Honb» — obuwin

— L2

Puc. 2.73. [lapannenpHoe COeAMHEHHE NEKTPOIAMIT

R1

R2

R3

s

Puc. 2.74. TlocnenoBaTenbHOE COSAUHEHUE IEKTPOIPUOOPOB
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pom co cpemHmii mkad. OH Moxer HacuuthiBaTh 70—100 rpynm as-
TOMaTOB, OCOOCHHO €CIM Ha OOBEKTe €CTh eme U HH(POPMAIVOHHEIC
CeTH. YCTaHOBHTb CAMOCTOSTEIPHO TAaKOW IIUTOK CIOXKHO, M OH J0-
poXke 00BIYHOTO.

Tun «uureii» HANOMHUHAET «3BE3My», HO OTIMYACTCS OT HEE OSKOHO-
MHYHOCTBIO (puc. 2.75). M300pa3uTbh €ro MOXHO TakK: pO3€TKa — pO3ET-
Ka — poO3eTka — KBAapTHpHBIH INUTOK MM pachacyHas KopoOka. Ha
oIVH Ka0enb IOCIENOBATENPHO MOAKIIOYAIOTCS  HECKOJIBKO  3JIEKTpHYe-
CKMX TOYEeK, OT KOTOPHIX OOWMH IHTAOIMMH TNPOBOAHMK HIET JUOO
K KBapTUPHOMY LIUTKY, JIHOO K PacraeqHoi KOpoOKe.

PacximroueHne B pacmpefieNMTENbHBIX KOpoOKaXx — Hamboilee da-
cTo BCTpevarommiics Bapuant (puc. 2.76). lMmeHHO TakuMm  00pazom
Jenanach pa3BOJKa B COBETCKOE BpeMs. OKOHOMUYHBIH  crocodb, He
TpeOytomuii  ocoObIX 3arpaT. B KkBaprupe IMTKa HET BOBCE, OH pac-
MOJIOXKEH Ha JIECTHUYHOM ruomaznke. OT Takoro oOIIEro MHUTAOLIETo
HCTOYHHKA OTXOIUT KBapTHpHOE OTBeTBIeHMe. Ha HeM B IOHTKE CTO-
AT CYETYMK M aBTOMATHYCCKUH BBIKIIOYATeNb (MHOrma — 1, wHOrma —
2—3, penko Oombme). [luTatommit kabenb 3aXOAWT B KBapTHPY, 3aTeM
IPU  T[OMOIIM  PACIPEAENUTENBHBIX KOPOOOK — B  IOMEIIEHUS, MOJ-
X0oOd K KaxkIod Touke. MOXHO CcKa3aTh, 4YTO OT paclpeleNUTeIbHON
KOPOOKH IIPOBOJIKA HJIET K TOUKAM «3BE3J0i».

B uncromM Buae THOBI pPa3sBOAKH IPUMEHSIOTCA penko. PykoBoacTsy-
ACh IPUHIMIIOM pPa3yMHOH JOCTaTOYHOCTH M YYHTHIBas BO3MOXKHOCTH,

oTpeduTeN 0OBIYHO BEIOMPAIOT CMEIIAHHBIN THIL.

IuTtox

PoseTka
MOLLHOro
PoseTku, coegnHeHHble «Lwnendom» notpebneHus

OO0 @

Puc. 2.75. Coenunenune «uuieihom»
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IIpuBenem nmpumep pasBOAKM B OTAENBbHOM  KBapTupe. IlmTarommit
KaOelb BXOAMT B KBapTUPHBIA IIMTOK, TJ€ CTOAT HECKONIBKO TPy
aBTOMAaToB M YCTPOHCTB 3amurhl. B 1murke oOmmit kabenb pa3BOAUT-
C HA HECKONBKO 30H, HalmpuMep IO JKWIBIM KOMHaTaM M  OTJENBHO
B BaHHYI0 M KyXHIO C pasClICHHEM Ha PO3CTKM M ocBemieHue. Ilnta-
IOIUA  Kabesnb OTACNbHOM 30HBI 3aXOAMT B KOMHATy M pacKIIouyaercs
B KOpoOKe @O TOYKaM. 31ech BO3MOXHBEI BapHaHTH: Kabenp IOineT
Ha po3eTkH «uuteiipom» uAM Ha KakKIyl0 TOUKy OyleT BbIIENEH OT-
JIEJIbHBIM IPOBOIHUK.

YrtoObl ~ CaMOCTOSATENBHO  BBINOJHMTH ~ MOHTaX  IIPOBOJKH,  JKela-
TEJIbHO CaMOMYy HauepTuTh ee cxemy. OHa elle NPUrOJUTCA B JajbHEM-
meM. DOTo Jenaercs JOCTAaTO4HO npocTo. Jlng Hayama wu3o0pakaercs
KBapTUPHBI IUIAH C Y4eToM BceX pa3MmepoB. Eciu Her HeoOxoxumoit
JIOKyMEHTAllUM, MOXKHO B3STh €€ Yy 3acTpoiliMKa, XOTs OHa o0s3aHa
XpaHUTbCS My BIAJelblia JKUIbA. 3aTeM IIpU IOMOLIM CIIEHMAIbHBIX
0003HaYE€HHUI  BBICTABISIIOTCS ~ BCE OKEJAEMble TOUKH: JIAMIIBL, PO3ETKH,
aBTOMAaTHUYECKHE BBIKIIOYaTeNM W T. 1. Hamo He moneHnThcd W mOCTa-
BUTb OOIIENPUHATBIE 0003HAUeHMS, YTOOBl 3Ty CXeMy IMOHSIM M JApY-
rue Joad. YacTel ciydam, KOTJa Kakoe-TO BpEMsl CIYCTs aBTOp CXe-
MBI HE MOXET pa3o0parbcsi B 3araJo4yHbIX Heporiaudax, KOTOpble OH
caMm e ¥ IpUayMal.

Ilocme 5TOro  BEIYEPUMBAIOTCA JIMHHM, KOTOpble OO0O3HAYalOT —IIPO-
KiIanky npoBoiaku. OOs3aTeNbHO YKaKMTE Ha IUIaHE, Ha KakoM paccro-
SHHY OT IIOTOJIKA WM IOJIAa HAXOAWTCA KalOelb, OCOOCHHO €CIIH IIPOBOA-

Ka CKPBITOT'O THUIIA.

Puc. 2.76. PackioueHue B pacpeeuTeNbHbIX KOpOOKax:
1 — pacnpenenurenshas kopobka; 2 — BX0J
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Ha puc. 2.77 mnpuBeneH mnpumep ODICKTPHYECKOH CXEMbl KBapTUPHI.
PasHpIMM 1BeTaMH HaJ0 II0OKa3bIBaTh IIPOBOJA OCBEICHHUS, CHJIOBBIC Ka-
Oenm W TIPOBOJ 3a3eMJICHUS. YCIIOBHBIMH 3HauykaMH H300paXkaloTcs CBe-
TWIBHUKHM,  PO3CTKH,  BBIKIIOYATEIM WM pacHpeleMTeNbHble  KOPOOKH.
Takast cxemMa OYEHb HAIrNIAOHA, M 110 HEH MOXXHO BBIIOJHHTH BCE HEOOXO-
mumble  pacuetl. Kpome TOro, ona HeoOXoaMmMa W Ul TOTO, YTOOBI
B JajbHEHIIEM TOYHO 3HATh, TJE MPOXOIAT NpoBojaa. lHaye MoOXHO, Be-
miass KapTUHY WIM TOJKY, ITIOMacTb CBEpIOM INPsSIMO B KaOelb.

CyIecTBYIOT TUIIOBBIC ITPAaBWIIA [T MOHTaXa. OHH TaKOBHI.

1. TIlpoBoxm mpoKJIa#bIBacTCA TOJNBKO BEPTHKAIBHO W TOPH30HTAIBHO,
a €ero IIOBOPOTHl [ENAlOTCS TOJNBKO NOA TpsAMbIM yriaoMm. Kak Obl HE
OBUIO CWJIBHO JKEJIaHUE COKOHOMHTH Kalenb, IMpOBEAs €ro Mo JAuaro-
HaluM, Jydlle Tak He Jenartb. B jajpHellieM HafiTH 3Ty JAMaroHaib,
HapuUMep IS PEMOHTA, OYeHb TPYAHO, a IONAcTh B Hee TBO3AEM HIIH
CBEPJIOM — IIPOILE ITPOCTOTO.

2. PaccrosHme oT mpoBoja 1O MOTOJKA WM TONa JODKHO OBITE 15 cm.
OT yrioB, IBEPHBIX KOCSKOB M OKOHHBIX paM — He MeHee 10 cm. Ilpm
o0BoZKEe uepe3 TIpyOBl OTOIUICHHS CICIyeT COONIONAaTh 3a30p MEXTY
HUMH ¥ [IPOBOJIKOH HE MEHBIIIE 3 CM.

O — Paavoaummep
@ —Pozetxa

@ — PoseTka ¢ 3awmTon
OT BOASIHbIX GpbI3r

| — PacnpenenutensHbiin wut

x — Pagunoapantep

Puc. 2.77. JnekTpHyecKas cxeMa KBapTHPBI:

1 — xuiast KOMHaTa; 2 — KyXHs; 3 — BaHHAas; 4 — MPUXOXKast
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3. Heobxomumo u3beraTb mnepecedeHHss IPOBOAOB  IpPU  NPOKIAJIKE.
Ecmn  mepeceueHnme  HEW30EXKHO, TO  pACCTOSIHME  MEXAYy  KaOems-
MH JODKHO OBITh HE MEHbIIe 3 MM (MOXHO TIOAMOTaTh Ha Kak-
JIBIi W3 TPOBOJOB B TOYKE IIEPECCUCHMS HECKOJIBKO BHTKOB H30-
JICHTBHI).

4. Jlast  yHOpoIICHHS pacyeToB BCE PO3CTKM M BBIKIIOYATENH  JIOJIK-
HBl HAXOJWTHCSI HA  OJIMHAKOBOW  BbicoTe. (OOBIYHO  BBIKIHOYATEIN
YCTaHaBIMBAIOT CJieBa OT JIBEPH Ha BBICOTE, JMOCTATOYHOH UL TO-
ro, 49roObl OMYIICHHOH JIaJOHBIO HPHKOCHYTHCS K HHM, TO €CTh
80—90 cm. Pozerkn MonTHpyloT Ha Bbeicore 25—30 cm. Opnako
Ha KyXHe u B cnyqae MOJKJIFOUCHHU S BBICOKO BHUCALIIUX 3HeKTpO-
npubOpOB  3TO  PacCcTOSIHUE MOXeT OblTh u  apyruM. Jlydme Bee-
ro, €ciad TPOBOA K BBIKIIOYATENISIM  OyJneT  CIyCKaTbCsl — CBEPXY,
a K PpO3eTKaM MOABOAWUTBHCS CHH3y — TaKk JelaeT OOJBIIMHCTBO
JJIEKTPUKOB.

5. JnaMHa TpPOBOJHUKA, BBIXOASAIIETO W3 JJICKTPHYECKOH TOYKH, JIOJDK-
Ha ObiTh 15—20 cM. DT0 gemaercs ans  ymoOCTBa MOHTaxa Ipu
YCTPOHCTBE  CKpBITOH HpOBOAKM. EciaM oOHAa  OTKPBITOrO THIA, TO
JUIMHa TIPOBOJAHMKA MOXeT ObITh MeHbme, 10—I15 com.
Ilpumeuanue. Kouywl dicun npo6OOHUKO8, KOmMOpble 3aX00sm 8 3JeK-

mpuueckue mouku, O0JICHbL ObIMb 3AU30IUPOBAHBL U30AEHMOL.

BOOpYXHBLIMCH YEpTEXKOM, MOXKXHO HAauYHHATh MOHTHPOBATH OJIEKTPO-

HPOBO/IKY.

Bbi60op TMNa NPOBOAKU

CkpbiTasi NpoOBOAKA — H30JMPOBAaHHBIC IPOBOJA, MPOJIOKECHHBIE B IIy-
CTOTaX MAHENBHBIX TIEPEKPBITHI WM B CTEHE IOCPEACTBOM IITpabire-
nus. [locne mpoBoika mTykaryputcs. UTo elne MOMXKHO CKa3aTh O CKpbI-
Toif mpoBoake? CKpBITas INPOBOAKA CTAllHOHApHA, €€  PACIOJOXKEHUE
3apaHee IUIAHUPYIOT. IIpOBOJKA pAaCCUMTBIBACTCS C y4EeTOM IOTpeldsie-
MOl MOUIHOCTH TakuM o00pa3oM, YTOOBI OHa ObLIa CIIOCOOHA JUIUTENBHO
BBIZICPKUBATH MAKCHMAJIBHO JOIYCTHMBII TOK.

BeIiiouaTend W PO3ETKH 3aKPEIUBIIOTCS B  METAUIMYECKHX WM  IUla-
CTUKOBBIX  IOAPO3CTHHKAX, KOTOPHIE  YCTAHABIMBAIOTCS B  BBICBEpPJICH-
HbIC CICNUAJIbHONH KOPOHKOW OTBEpCTHs. M (PUKCHPYIOTCS — IIEMEHTHBIM
PacTBOPOM MJIH ayeGacTpoM.

Inrocol ckpuimoii npoeooKu:

¢ IHOBEPXHOCTb CTCH HE 3aIpOMOXKAACTCS BHGKTPOHPOBOHKOﬁ;
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. BBIKJIIOYATENH W PO3ETKM MHHHUMAIBHO BBICTYHNAIOT M3  IUIOCKOCTH
CTEH;

*  CKpbITas MPOBOAKA HHMKAaK HE MELIaeT OTACNOYHBIM padotaM W T. II.
Munycwl ckpbimou npo8ooKu:

1. He BHIZHO COCTOSHHE DIEKTPONPOBOAKH. JIt0Oask BIEKTPONPOBOA-
Ka HMMeeT CBoiictBa  craperh.  M30isUMs  BBICHIXQeT, CTAaHOBUTCS
rpyOooii W XpyImKOH H3-32 HarpeBa IPOBOJIOB, YTO IIPUBOAUT K €€
paspywenuto. [lmoxas  wW30MALMsA  NPUBOAUT K  KOPOTKOMY  3aMbl-
KaHHIO.

2. Ecmm mpoBojka B JOME C/ellaHa CBOMMHM pPyKaMH M HE O4YEHb [JaBHO,
TO €€ pacIoNiOKEeHHe B CTeHax u3BecTHO. Ho eciu 310 He Tak WiIM Mmpo-
[OIJI0 HECKOJBKO JIET M BCE 103a0bUIOCh, TO 0€3 CrenuanbHOro mnpubo-
pa OOHAapyXHTh TPOBOAKY B CTEHE [OBOJBHO CIOXHO. Ecmm xe cBep-
JUTh HAyrajg, BEPOSATHOCTh IONACTh B MPOBOA MHCTHYECKMM 00pazoM
BO3pacTaeT, M TOrJAa MPUXOAUTCS YCTPAHATh IIOCIEACTBUS KOPOTKO-
ro 3aMbIKaHHs: JOJOUTh CTEHbI, JejaTh CKPYTKH HWIH BOBCE MEHSTh
MPOBO/I EIUKOM JI0 PACIpPEACIUTEILHON KOPOOKH.

3. IlepecraBunu MeOesnb, KyNWid O3JCKTPOIUIMTY, a OHA HE COBIajla II0
pa3MepaM CO CTapoi, W NPHILIOCH CTaBHTh €¢ B Jpyrom Mecte. [lpu-
XONUTCSl JenaTh ITpaby ¥ MNpPOKJIaabiBaTh emie oJuH mpoBon. Emre
OJHa-[BE IMEPCIUIAHUPOBKH, W BCE CTEHBI OyayT B MPOBOJAx, TI/E-TO
JEHCTBYIOIINX, a TIJe-T0 oOecToueHHBIX. 1 cHOBa Jr00ast IOMNBITKA
clenatb OTBEPCTHE WM 3a0UTh TBO3Ab [PEBPAIIACTCS B  PYCCKYIO
PYJETKY...

4. Ha npoTsHKEHHH OSKCIUTyaTalldd 3JICKTPOIPOBOJKH MOPOM MPUXOHT-
Cs CHHUMATh BBIKIIOYATENH W PO3ETKH (HAampUMep, TMOATATUBATh KOH-
takTel). Ciydaercs Tak, 4YTO TPOBOJA JIOMAIOTCS, CTAHOBATCS KOPOT-
kumu. [Ipunercs 107a0UTh CTEHBI M HAPAIIUBATH IIPOBOJIA.

5. Ilpokmamka CKpbHITOM TNPOBOJKH OOXOAMTCS JOpOXKE, TaKk Kak pabora
MBUIBHAS, TPSA3HAS M TPYIOEMKasl.

OTKpbITasi NPOBOAKA — TMPOJOXKCHHBIE IO IIOBEPXHOCTH CTEH H30-
JUPOBaHHBIE MpoBoAa. [IpoBoaka Kpemurcss K CTeHAaM C  IOMOLIBIO
CHEUHaNbHBIX ~ CKOO WJIM B  CIEHHAJIBbHBIX  Ka0esjb-KaHajgax. Po3eTKH
W BBIKJIIOYATENIM  yCTAHABIMBAIOTCS HAa MOBEPXHOCTH cTeH. Tpebosa-
HHUsS K OTKDBITOM MPOBOAKE T€ JKE€, 4YTO M K CKPBITOM, — OHa paccyu-
TBIBACTCS 110 AJIUTENBHO JJOIIyCTHMOMY TOKY.

ITnrocer omkpeimoii nposooKu.

1. TIlpoBoaka Bcerma IOCTYyNMHA JUIsl BHELIHEr0 OCMOTpa. MOXHO B JIIO-
00l MOMEHT OICHUTH COCTOSTHUAE U30JISIIIUH.
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2. IlpoBoaky B Kabenb-KaHalle MOXXHO JIETKO M OBICTPO 3aMEHHUTh. Po-
3eTKM W BBIKJIIOYATENIM YCTAHABIHMBAIOTCS TaMm, TrAe OyAer yao0HO;
€IMHCTBEHHOE OIpaHHYCHHE — OE30MaCHOCTb.

3. Cuy4aifHO He TPOCBEPIIHIIB IPOBOJI, TAK KaK OH BCET/la Ha BUIY.

Mumnycvl omxpuimoi npogooku:
1. OrtkpbiTas TPOBOAKA OTHHMAET 4YacCTh IIOJE3HOrO MPOCTPAHCTBA IIO-

MEIICHUN.

2. Ilo 3CTCTHYCCKUM COOGpa)KeHI/IﬂM OTKpbITas IIpOBOJKaA HE BE3C
YMECTHa.

OTKpbITasA NMPOBOAKa

UroObl CMOHTHpPOBATb  NEKTPUYECKYIO Ielb, OJHHMX IIPOBOJOB  HENO-
cratouHo. Bexp kabenb Hago K 4YeMy-TO IPUKPENUTh, CHPATaTh MM
3alIUTUTh  KakuM-mubo  obpasoM. Ilpupmate  ScreTmuHslii  BHA — HpoBe-
JIEHHbIM KabelasM M IpoBoJaM Toxe BaxHo. Jlus 5THUX Uened ciyxar
pasHoOOpa3Hble M3JEAMs U3 MeTalda U IJIacTHKa, CIEHMAbHO  CO3-
JaHHBIE UIL  TOro, 4YToOBl IpOBOAKAa ObLIa  MaKCHMalbHO  yIOOHOH
n OesomacHoH. B j1omamHMX  ycnOBMSX — yalle  BCErO  IIpPUMEHseTCs
CKpbITas MPOBOJAKA. OTO OTIMYHBIA BBIXOA M3 monoxeHus. IIpoBoxos
HE BHJHO, OHHM HAJEXKHO CIPATaHBl MOA CJIOEM THUIICAa MIM LEMEHTa,
KOTOpPBIH HE TONBKO HANEKHO CKpBIBaeT Ka0emb, HO U CIYXHT XOpO-
MMM JMAJIEKTPUKOM MpH  YCIOBMH, 4TO INTyKaTypka cyxas. B Takoit
CUTyalluh  €CTb HECKOJIbKO  CYIIECTBEHHBIX MHHYCOB. Bo-nepBbIX, 10
poBOJA CIOXHO Jo0parbes. Ilpu moBpexxaeHun uenu KpaifHe Tpyn-
HO BBIICHUTb, TJlé HMEHHO mpousouuin oOpbiB uianm yreuka. Korga 3to
CTaHOBHUTCS CHO, TO ObIBae€T >Kalb O0AMpaTb JOPOryI0 IUIMTKY HIH
o0oH, Belb, BBHIIOJHUB MOYUHKY, MpPUJIETCS  BOCCTAHABIMBATHL  OOJH-
LOBKY. Bo-BTOpBIX, 4TOOBI IIOMEHATb IPOBOJKY Ha 0ojee COBpEMEH-
HYI0O U HaJeXHYI0, INpHIETCS [elIaTb PEMOHT 3aHOBO. OJTO HE KaxIo-
My 110 KapMaHy.

Ho ects m gpyroif myth: mnomemarb KaOenb He BHYTPH CTEH, a IIO-
Bepx HHUX. Takoii BHJ TPOKIAJKH IPOBOJOB HA3bIBACTCS  OTKPBITHIM.
OnHako B JAaHHOM ClIydae IIPOBOAHMKM OyAyT BHAHBI, a 3TO HE CO-
BceM ocretmyHo. K TOMy ke UX JIErKO TIOBPEAUTb, CIydalHO 3a/eB.
IMosToMy mns  OTKpHITOM  NpPOKIAAKM HPOBOJOB  JIIOOOr0  THNA  BHY-
TpU U CHAapy)XH IIOMELIEHUH IPUMEHSIOT CIelualbHble Kopoba, IIacTu-
KOBble WM  MeTanueckue. [lnacTHKOBble NpPUMEHSIOTCS BHYTPU  IIO-
MELIEHUH, a METaJUIMYECKHe — CHapyXHM MM Ha IPOU3BOACTBE, a TaKKe
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B cilyxeOHbIX  moMmemeHusx. [lmactukoBble — kopoba  mns  kabeneit
U TOpPOBOAOB  HAa3plBAlOT  KalOelmb-KaHAJOM  MIM  JIEKTPOMOHTaKHBIM
KOpoOOM.

Ka6eab-kanansl. [lo cyrtu, st0 mnactukoBele npoduan, I[1-oOpasubie
B cedeHud. OTKpbITas  CTOpPOHA  HAKPHIBA€TCS  KPBIIKOM,  KOTOpas
¢uxcupyercs B mnpoduie NpU IOMOLIM JBOMHOro 3amka. Kopoba Tako-
ro TUIA pacHpocTpaHeHbl HamOonee mmpoko. Kpome  II-06pasHbIx
KOpoOOB ~ BCTpeualoTCs  TPEyroyibHble,  Holycepuueckue U ApyTHe.
LiBer kaOemb-kaHalla MOXET ObITh IpakTHYeCKH JHOObIM.  Matepuai,
U3  KOTOPOro u3rorapiuBaiorcs mnpodumd, — Heroprouuit IIBX wmm
HOJIUATHIIEH.

Kopoba Moryr kpemurbcs K IIOBEPXHOCTH IIpH MHOMOIIM  AK00eb-
IBO3JIEH, WIypymnoB, caMOpPE30B U MeTaulndeckux ckob. Kpome Toro,
K IUIACTHKOBBIM, JI€PEBSHHBIM M  ININAKIEBAHHBIM  MOBEPXHOCTAM KO-
po6 MOXHO MpPOCTO HPHUKIEUTb. [ 3TOro NpPUMEHSETCs  CIelHallb-
HBIH KIei.

KaOenb-kaHan mnpenHasHaueH M8 NPOKIAAKU JIOOBIX BHAOB IPOBOA-
HHUKOB: HH(GOPMAIMOHHBIX, CHJOBBIX M OCBETHTENBHBIX. Kak mpaBmio,
9JIEKTPOKAHAJbl IIOCTYNAIOT B MpoJaxy Kyckamu 1o 2 M. [Ipomykuuns
HHOCTPaHHBIX (GHPM MOXET HMETh Jpyrue pasMmepsl, Hampumep 2,2, 2,5
n 3 M. IllupuHa U BBICOTa B 3aBHCHUMOCTH OT CEUYEHMS M KOJIMYECTBA MPO-
BOJHHKOB MOTYT ObIT OT 10 10 60 MM.

Ilpn nomomu pasaMYHBIX aKCeCcCyapoB (IIOBOPOTOB, YIJIOB, TPOHHH-
KOB U T. 1.), NPEACTaBIEHHbIX B Tabm. 2.8 u 2.9, MOHTHUPYIOTCS 3IIEKTpU-

YECKHE CETH JII000T0 YPOBHS CIOXXHOCTH (pHc. 2.78).

Tabnuya 2.8
AKkceccyapsl K KadeIb-KaHaJIaM
HaumenoBanue Onucanne Mare-| ILBer (Pa3mepsnl kabeb-
puai KaHajaa, MM

IToBoport 90° CiyXHuT 1711 coeH- IIBX | Bensrii | 15x10, 16x16,
KMII HEHHUS JBYX KaOellb- 20x10, 25x16,

b P | KaHAJIOB OJMHAKOBO- 40x16, 40x25,

= | | ro THmOpasmepa mox 60x40, 100x40,

l '! yriom 90° 100x60

\ S e s
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Ipooonicenue maoa. 2.8

HaumeHoBaHue Onucanue Mare- LBer Paswepni kaGeat,-
puaiu KaHaJIa, MM
T-o6passsiii yroxu | Ciyut st IBX | bensiit | 15x 10, 16 x 16,
KMT T-obpazHoro coenu- 20x10, 25x16,
I\,,_—--—"'\' HEHUsl TpeX Kabelb- 40x16, 40x25,
R | | xaHAJIOB OMHAKOBO- 60x40, 100x40,
l r'0o THIIOpa3zMepa 100x60
\ /
BryTtpennnit CiykuT 1711 coeu- MBX | bemsit | 15x10, 16x16,
yron KMB HEHHS JIBYX Kabemb- 20x10, 25x16,
KaHaJIOB OJINHAKOBO- 40x16, 40x25,
\; y | TO THIOpa3Mepa IOJ 60x40, 100x40,
| g BHYTPEHHHUM yTJIOM 100x60
f ir 90°
g |
Buemnuit yron Coyxur st coequ- | [IBX | bensiit | 15x10, 16x16,
KMH HEHHUS JIBYX KaOelib- 20x10, 25x16,
o KaHaJIOB OJIMHAKOBO- 40 x 16, 40x25,
\ ro TUIOpa3Mepa Ioj 60x40, 100x40,
BHELIHUM yTaoM 90° 100x60
|
{
w
\ 2223
CoenuHuTEIh CoyXuT 1u1s coenu- IIBX | bensrit | 15x10, 16x16,
Ha ¢TIk KMC HEHHs JBYX KaOelb- 20x 10, 25x16,

KaHaJIOB OJIMHAKOBO-
ro THUIOpa3Mepa Ha
OJTHOM IIJIOCKOCTH

40 x 16, 40x25,
60x40, 100x40,
100x60
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Oxonuanue maban. 2.8

HaunmenoBanue Onucanne Mare- Ber Pasmephi kabeits-
puan KaHaJ1a, MM
3armymka KM3 CayXuT sl 3aKpbl- IBX Bensrit 15x10, 16x16,
THS TOpua Kabenb- 20x 10, 25x 16,
KaHasa 40x16, 40x25,
60x40, 100x40,
100x60
Kopobka  ynuBep- | [IpenHasnauena must IMBX Benbrii 88 x 88 x 44
canpHas KMKY pa3sMeIleHus B KO-
# poOKe 3J1eKTpoycTa-
HOBOYHBIX U3JICIHH,
HMEeT JBE ChbEMHBIC
GOKOBBIC CTCHKH
JUTSL COCANHCHUS
Mexay coboii Heob-
XOJMMOTO KOJIHYe-
CTBa YHHUBEpCalb-
HBIX KOPOOOK, Ha
0JIHOM OOKOBOH TO-
BEPXHOCTU HMEETCS
nepdoparus st
COGIMHEHHS C Ka-
6erb-KaHAIOM
Pacnipenenurens- HeoGxomuma st TIBX Bensrit 75x75x 20

Hast KopoOka
C KOHTaKTHOU

Tpymnmoi
GE 41212

pacnionoxeHuss B Hei

MECT  COCAMHEHHs
IPOBOJIOB U JIETKOTO
JIOCTyna K HHM B CITy-

4yae HeOOXOIMMOCTH
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Tabnuya 2.9
AKceccyapsl /151 HANOJbHBIX H IVIMHTYCHBIX Ka0e/Ib-KaHAJI0B
HanmenoBanme Onucanne Koamaectso Cnocod MoHTaKa
B YIaKOBKe
AnanTep 11 Ha- CoyuT U151 OT- 10 mr.
MOJILHOIO Kabelb- | BETBIICHUS Ha- ..e‘_'\ @
KaHaIa MOJILHOTO Ka- v B
» Oenb-KaHala OT _;i\-% 1

>
[UTMHTYCHOTO a " \

Bueunuii uzmensie- | CityxkuT ans co- 10 .
MBI yroin €/IMHEHUS JIBYX
Ka0eJb-KaHaIOoB
II0JT BHEIIHUM ./

y1i0oMm ot 70° 1o i
135°

Buytpennnit usme- | Ciryskur st co- 10 . -

~ —
HSAGMBIH yron CIMHEHUS IBYX & ’3 :
KabeITb-KaHaIoB ) _gl .
O/l BHYTPEH-

HUM YTJIOM OT
80° mo 120°

3armyuka Coyxut 1715 3a- 10 .
KPBITHS TOpLA
Ka0elp-KaHana
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Ipooonsicenue maon. 2.9

KoauvectBo
HaumenoBanme Onucanue Cnocod MoHTaKa
B yIIaKOBKe
OpnnomectHas ycra- | [IpennazHauena 5 mrT.

HOBOYHast KOpO6Ka

JUISL pa3Meltie-
HHS B KOPOOKe
3JIEKTPOYCTaHO-
BOYHBIX H3JIe-
JIMA ¢ TI0ca04-
HBIM MECTOM
60 MM

IToBopor 90° CryxuT amst co- 10 mrt. ’
<
’ CIMHEHUS JIBYX
. | xabenb-kananos
v || mox yriom 90°
# E
T
< 1 2
\ ~: o
v o
.~
> ” v
i *
y !
e
Coenquuurenb Ha CryXuT U151 co- 10 .

CTBIK

€IMHEHHUS JIBYX
Ka0eb-KaHaJIoB
Ha IpsIMOH II0-
CKOCTH

g

‘g
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Oxonuanue mabn. 2.9
KommuectBo
HaumenoBanue Onucanue Cnocod MoHTaKa
B yNaKOBKe
T-00pa3HsIit yron Cnyxur s 10 mr.
) T-o6pazHoro
| | coeguHEeHUs
Tpex Kabeib-
KaHaJIOB
PacnipenenurensHas | CiyXuT B Kade- 10 .
KOopoOka CTBE pa3BETBUTE-
JIsl HATIOJILHOTO
Ka0eJp-KaHana
1 KJIEMMHOH KO-
pobku
Hanonpnerii Hcnonezyercs 28 ™
TUTHHTYC KaK IUIMHTYC TI0
B TPaHHILE CTCHBI
U ToJia
Hamnonpnsrii Hcnonesyetcs 42 M
TUTHHTYC JUTSL CKPBITHS
MIPOBOJIKH, UAY-
mieif no momy
KpomMe TOBOpPOTHBIX  3JIEMEHTOB  CYHIECTBYIOT  CICLHaJbHBIE  BCTaB-
KM JUIdi MOHTaXa pO3CTOK M BBIKIIOYATeNell IpsAMO Ha IIOBEpXHOCTH
KOpOOOB.
TloMMMO OCHOBHBIX BHIOB KaOellb-KaHAIOB €CTh  CIICHUAIU3UPOBAH-

Hele m3nenus. K HUM OTHOCATCS HamosibHBIE W IUIMHTYCHble Kopoba. Ort-
JIMYAIOTCSL OHM MECTOM IIPOBEACHHS KaHaia —
Ka, M03TOMY MMEIOT crienuduieckyro ¢popmy (puc. 2.79).

BOJIb II0JIa WK TII0OTOJI-

159 I



60 ANEKTPOTEXHUYECKUE PABOTbl AOMA U HA AAYE

JUis  mpoKJaiKM  OAMHOYHBIX — KaOenei, Hampumep aHTEHHOIo, €CTb
CHelMallbHble IUIMHTYCBI, KOTOpblE HAa BHJl HHYEM HE OTIMYAIOTCI OT
o0buHbIx  (puc. 2.80). CepemunHa y Takoro W3IEHHsi IyCTOTeNas, 3aKpbl-
Tasg KPBIUIKOH. OTOT IUIMHTYC MPEKPaCHO MOIXOAUT, YTOOBI CIPATATh
1—2 npoBoja, He yCTaHABIIMBAs JOIOIHUTEIFHBIX KOPOOOB.

Puc. 2.78. OTkpbITast IpOBOJKA KaOeIs:
[ — yroj BHEIIHHH; 2 — yroj BHYTPEHHUIl; 3 — NepexXoaHHK;
4 — T-o0pa3HOe OTBETBIICHHE; 5 — MOBOPOT Ha 90°; 6 — 3armymika; 7 — KaOelb-KaHal

Puc. 2.79. IInuHTYCHBIH KOpPOO
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Inrocvl nracmuxogwix Kopo6os:

*  HE HaJI0 BBIMOJHITH TPYJAOSMKHE pabOThI M0 LITPAOICHHIO U IITYKa-

TypKe;

* JIETKUH JOCTYII K Kabeo;

* JIOIOJIHUTENbHAS 3aIIUTA JJISI JJICKTPOIIPOBOIHUKOB;

*  JIETKOCTh MOHTaXa;

*  BO3MOXXHOCTH CO3/IaBaTh COBPEMEHHBIC AN3AIHEPCKUE PELICHUS.

MuHycbl Kabelb-KaHaloB:

* HE BCEra BIUCHIBAIOTCS B IU3aiH IIOMEIICHHUS;

*  TpeOyIoT JOMOJHUTEIHLHOTO IPOCTPAHCTBRA;

*  JIETKO JIOMAIOTCS IIPH HEAKKYPaTHOM HCIIOJIb30BaHNH;
*  TpeOyIOT Maccy JOMOIHUTEIIBHBIX aKCECCYapOB.

Meraninyeckue Kopoba. lx eme HaspBalOT JO0TKaMu. [IpuMeHSIOT-
ci TpH TPOKJAJKE CWIOBBIX KaOeleil B TPOM3BOJCTBEHHBIX ITOMEIICHH-
X, (QambLINoOjaX WM IOJBECHBIX IIOTOJNKAX; OYEeHb pPEOKO HCHONb3Y-
I0TCS B OBITOBBIX YCIOBHUsX. IlpeaHasHaueHbl JUlsd TNPOKIAgKH —Kabenei
BHYTPM M CHAapyXXH IOMEUICHWH. [aBHas 3amada — 3alUTUTh OT MeEXa-
HUYECKHX  TOBPEXICHHH W  CKOMIIOHOBATh  HECKOJIBKO  ITPOBOJHUKOB
B oxHy Tpaccy. JIOTKM HW3rOTOBISIOTCS W3 OLMHKOBAaHHOW CTalM, HMMEIOT
[1-o0pa3ublii  npo(uib, KOTOPBI 3aKpbIBACTCS KPBILKOH. BbiBaloT —mep-
(hopupoBaHHBIMH U I1aKUMH. [lephopupoBaHHbIe H3AEIHs Jerye, ux

Puc. 2.80. IInuHTYyC UL TPOKIANKU OAUHOYHOTO KaOeIs:
1 — HapyXHBIil yroJ1; 2 — BHYTPEHHHUIT Yrol; 3 — COCAMHHUTENbHbII IPOQUIIb;
4 — 3arymka (MOXeT ObITh IIpaBas U jieBast)
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Ipolle MOHTHPOBATh, TIJIAJKHE YCTAaHABIMBAIOTCA HA CHELHUANbHbIE OIO-
pl. Tak e Kak M IUIACTHKOBbIE KOpOOa, HMEIOT MacCy aKCceccyapoB Julst
KOMIIOHOBKY [IOBOPOTOB U KPEIICHUS HX K HEPEKPBITHAM.

I'odppupoBannbie miaacTukoBble TPyObl. Kpome kopoGoB  cymie-
CTBYIOT IUIACTMKOBBIE U METa/UIMYeCKue TPyObl, IpeAHAa3HAuCHHbIE IS
npokiaanku kabems. Y Hux Oonee IIMpPOKMH crekTp npumeHeHus. Ka-
Oenb-kaHal B OCHOBHOM YKJIAJbIBA€TCs HA pPOBHYIO, TJAAKyl0 IOBEpX-
HOCTb — 3TO HEOOXOAUMOE YCIOBUE [UII KOPPEKTHOro MoOHTaxa. Tpy-
Obl MOXHO MOHTHPOBAaTb IIPAaKTUYECKH Ha JHOOYI0 IOBEpXHOCTb, TI[e
UX MOXHO 3aKpenuTb IPU IIOMOIIM METAUIMYECKUX CKOO MM CHelu-
ampHBIX Kiunc. Kpome Toro, ro¢pupoBaHHYH0 THOKyI0 TpyOy, HiIH Tod-
Py, MOXHO IIOBOpPAauMBaTh ION JOOBIMH YyIJaMH WIM Jaxe YKIaIbIBaTh
nemsMd. Toppa npenaHasHaueHa [UIsi NPOKJIAJKH JIIOOOro BHAA HPOBOA-
HUKOB KaK BHYTPH IIOMELIEHMH, TaKk ¥ CHAapyXH. 3allulaer Kabenb
OT MEXaHHYECKUX IIOBPEXKIEHUH M MOBBILEHHOH BIAXKHOCTH, a TaKXkKe
MIPEAOXpaHSET JIFOAEH OT HOpaXXeH!st TOKOM (puc. 2.81).

Pasnnuator serkue M Tspkenble  TpyObl.  IlepBble  uale NPHUMEHSIOT-
csi BHYTPH 3JlaHUH, BTOpbIE, IOCKOJBKY OOJaJaloT MOBBILEHHOH Mpod-
HOCTBIO M BJIArOYyCTOMYMBOCTBIO, — CHapyxH. TpyObl Kak HepBOro, Tak
U BTOPOrO BHJA MOTYT OBITb CO CTalbHBIM 30HIOM M IpPOTSDKKH Ka-
Oeneit wim  Oe3 Hero. MsroTtoBneHsl rodpupoBaHHbIE TpyOBI U3 HEro-
prouero [1BX.

I'odpsl BbITyCKatOTCs pa3HbIX AMaMETPOB OT 16 10 32 Mm.

Takue TpyObl MNpPOTATUBAIOTCS B IIOMELIEHHAX CO CIOXHOH CTPYyKTy-
poif TepekphITHH JMOO0 IO IOABECHBIMH IIOTOJNKAMH, BHYTPH THIICO-
KapTOHHBIX II€PErOPOJIOK U T. JI.

Ilpumeuanue. Jleckaa nnacmukosas eogpa 7nezko Jonaemcs u J1oMa-
emcs Ha Mopose, NOIMOMY He CMOum Jcanemv cpeocmed — ONs Hapyodic-
HOU NPOKIAOKU TyyuLe KYRums maxcenvlil 6apuann.

AccopTuMeHT ro(hpHpOBaHHEIX TpyO HpeacTaBieH B TadxI. 2.10.

Puc. 2.81. Kabenst B roppupoBaHHoii TpyOe
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Tabruya 2.10

AccoprumeHT rodppuposannbix IIBX-Tpy6 a5 npoxnagku kadeseit

Hanmenopanue Hapy:xubIii BuyTpennmii KosunuectBo
AMAMETP, MM AMaMeTp, MM | B YNaKOBKe, M
TI'oppupoBanHas Tpyba 16 10,7 100
u3 [IBX ¢ 30H10M 20 14,1 100
'&.’"7 g AR 25 18,3 50
32 243 25
40 31,2 15
50 39,6 15
63 50,6 15
T'oppupoBanHas Tpyba 16 10,7 100
u3 [1BX 6e3 30H1a 20 14,1 100
K((KMH‘! (“"! i' 25 18,3 50
32 243 25
40 31,2 15
50 39,6 15
63 50,6 15

T'odpupoBanHble MeTaLIMYeCKHE TPYObI, HJIH MeTALJIOPYKaBa,

OUeHb IIOXOXM Ha IUIACTUKOBYIO TO(py, HO H3rOTOBJIEHbI U3 CTaIbHOMH
OLIMHKOBAaHHOM JeHTbl (puc. 2.82). OCHOBHBIE OTJIMYMS — IIOBBIIICHHAS
3alUTa OT MEXaHM4eckux noBpexieHuil. Kpome Ttoro, mnpm mnoakirode-
HUM  3a36MIIIOLIET0 IPOBOAAa K METAUIOPyKaBy IIOCHEAHHMH  MCIIOIHAET
pOJIb  JNEKTPOMArHUTHOIO  9KpaHa, 4YTO HEMAJIOBAXKHO IIPU  INPOKIAJKe
nH(OopMaLMOHHBIX Kabemel.

Pa3meps! MeTauIopyKkaBoB IPUBECHBI B Ta0. 2.11.

Inaakue xectkume TpyObl. Bropoe HaszBanume — TpyOsl IIBX. Oto
JKECTKUIl BapHaHT IUIaCTUKOBOH TpyObl. M3roraBimuBaroTcst Takue Tpy-
OBI 13 OJMBUHIIXJIOPHA, HE PACIPOCTPAHSIIONIEr0 TOPEHHE.

Cayar Juis yKJIaJKd UM 3alluThl I1IPOBOAOB. MOryT 3aMypOBBIBaThCS
B INTYKAaTypKy, O€TOHHBIC IOINBI M T. J. OTO HCKIIOYUTENBHO yHOOHO, IO-
CKOJIbKY MpOBOJA CKPBITBI, @ WU3BJIEUYb MX M PEMOHTA U 3aMEHBl O4YEHb
nerko. Tpybsr IIBX mnoxapoOe3omacHsl, HpPEeJOXPaHAIOT OT HOpPaXKeHHs
UEKTPUUECKUM TOKOM. [10CKOIBbKY OHM HE THYTCSI, JUIsl IOBOPOTOB
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U PasBOJOK  HCHOJB3YHOTCS

(puc. 2.83, s1), moBopoTHble yrusl (puc. 2.83, 6),

KIIUIICHI JUIS KpetuteHus Tpy6 (puc. 2.83,2) uT. 1.
Pasmeps! Tpy6 ykasausl B Tabn. 2.12.

MHOT'OYUCJICHHBIC aKceccyapnl: TpOﬁHHKH

Mydrer (puc. 2.83, B),

e

Puc. 2.83. KomnnekTyromue k Tpyoam u3 I[IBX:
a — TPOMHUKH; 6 — MOBOPOTHBIE YTIIBI; 8 — MY(TbI; & — KIIUICHI JUISL KPETUICHUs TpyO
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Pa3Mepl>1 METANIOPYKaBOB

Tabauya 2.11

Hapy:xHb1ii Buyrpennmii KoJunuectBo
AMaMeTp, MM AMaMeTp, MM B OyxTe, M
11,6 7,8 100
13,9 9,1 100
15,9 10,9 100
18,9 14,9 100
21,9 16,9 50
24 18,7 50
26 20,7 50
30,8 23,7 50
38 30,4 25
44 36,4 25
58,7 46,5 15
Tabnuya 2.12
Pasmepsr IIBX-Tpy6
anamerp. ramerp. Rz,
16 13,6 3
20 17,0 3
25 22,0 3
32 28,4 3
40 36,2 3
50 46,4 3
63 56,5 3

MoHTa:k OTKpBLITOii NPOBOAKH.
I0TCS OT paboT 10 MOHTaXy CKpBITOH IpoBOAKH. lJlaBHas 3ajaua B IIO-
yOpaTb MpoBoJa MOJ JAEKOPAaTUBHbIE HOBEPXHOCTH,

CJICAHEM ClIydac

yTOOBI OHU HaXOJUJIUCh TI0J] 3allUTOd W He TIOPTUJIM BHCEUIHEro BUAa I10-
MEIICHUH. DTO 3aMeuaTeNIbHBIN BBIXOJ] M3 IIOJIOXKCHMS,
CjIydae, ¢€ClIM IPOBOAUTCS TIOJTHBIN PEMOHT C 3aMEHOM BCeX JACKOpaTuB-

Ot paboThl

CYHIECTBEHHO OTJIN4a-

HO TOJBKO B TOM

HBIX NOKPBITUH (IITYKaTypKu, 000€B, KEPaAMUUECKON IUITUTKU U T. [1.) MU

165 I
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OTZeNIKa HayuHaeTcst ¢ Hous. Jlpyroe Ieno, €ClIM PEMOHT YKe 3aKOHYEH
U HEeT HHU JKCIaHWSA, HU O0CO0O0H HEeOoOXOOMMOCTH 4YTO-TMOO MEHATh, a Ipo-
BOAKY CTaBUTh HaH0. B Takoil CHTyallMH MOHTHpPYETCS IPOBOJKA OTKPBI-
Toro Ttvma. Eme oamH ciaydal — 9TO JepeBsHHBIH [10M; BBIPE3aTh IUTpaA-
OB B JepeBe JOCTATOYHO TPYAOEMKO, Ja U pa3Memars Kabelnb Tam
MONPOCTy HEOE30IaCHO.

JIr06ast  OTKpBITAasT INPOBOAKA IPOKIANBIBACTCS B  CHEHMAIbHBIX  3a-
IUTHBIX KOXyXaX. OTO MOryT ObITh METaJUIM4ECKHE JIOTKH, TO(pPHpPO-
BaHHble U [IBX-TpyObl, kKabeb-KaHaIbI.

Ilpu CkpbITOil mpoKIagKe HOCTYN K IIPOBOJAM 3aTpyIHEH, a WHOTAA
U TpPOCTO HEBO3MOXEH 0e3 Toro, 4roObl pa3duparh [IEKOPATHBHBIC II0-
kpbiTisa. OTKpBITBIE cmoco®0 TeM M Xopoml, 4YTo 0e3 KakuxX-IHOo Jomon-
HHUTENBHBIX YCHUIMH MOXHO J00paTbCi JO JIOOOr0 ydacTKa O3JIeKTphde-
cKOM ceTH. laeanbHbIM BapHaHTOM JUIi OTKPHITOH NPOBOAKM B SKHIBIX
IIOMEIICHHUSAX SBIIsIETCs Kabenb-kaHau (puc. 2.84).

Ero JAOCTOMHCTBA 3aKJIHOYAI0OTCS B CIICAYIOIICM.

—_

Kopo6 »screrndeH, a 3TO HEMaJOBaXHO /IS BHEIIHEro oOnuKa KBap-
TUPHl WM JOMa. ACCOPTHMEHT KOpPOOOB HACTONBKO BEJHMK, 4YTO IIO-
3Boisier 0e3 ocoboro Tpysa momoOparh KaOedb-KaHalbl, IOAXOJSIIHE
K JIIOOBIM OT/EIOYHBIM MOKPBITHSIM.

2. Ero oueHp NpPOCTO MOHTHPOBaTh. IJTOT HpOLECC HETPYNOCMKHH U He
TpeOyeT 0COOBIX HABBIKOB.

Puc. 2.84. MoHTax poBoKHU B Kabeb-KaHaAIaxX:
1 — yrnoBast KopoOka; 2 — HaCTeHHast KOPOOKa; 3 — 3J1eKTPOTEXHUYECKUH IIIMHTYC
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3. Ha noBepxHocTH  KaOellb-KaHalla ~ MOXHO  PAaclONOXHTb  PO3ETKU
U BBIKIIOYATEIM, OHH UJAEATBbHO BIHUIIYTCS B OOLIYI0 KOHCTPYKIHIO.
MoHTax  3allUTHOTO KOXyXa HAauyMHAeTcss C OHIpeleleHHus  pa3Me-

pOB M pacuera TOro, Kakue aKceccyapbl IOHao0sATCs M Bceil KoOH-

cTpykumu. Jlis 3TOro mpupaercs HayepTUTh MoApoOHbI mmaH.  Kax-
mas CTeHa u300paxkaeTcs OTHENBHO C  yKa3aHHEM BCEX  Pa3MEpoB.

Kpome Toro, Ha wueprexe o00s3aTeNbHO YyKasplBaeTcs oOlee  KOJIHde-

CTBO MPOBOJOB M HMX CEYEHME — O3TO HEOOXOOMMO JUIi OIpeAeNeHus

pa3MepoB Kabellb-KaHaa.

B ommmume OT CKpBITOH INIPOBOAKHM KOPOO MOXKHO KpENUTh K CTEHaM
nox JioObIMM  yriamMu. 3aXodeTcss CAKOHOMHTh Ha Marepuajge — 110 JAua-
TOHAJIM, @ €CIAM BO3HUKHET OKEJAaHWEe TMOpasuThb TIocTell  HEOOBIYHBIM
IU3alHOM — MOXKHO BBUIOKHTh HAa CTEHaX CHMpald MiId y30pbl. OObIU-
HO K¢ KaOenb-KaHal MOHTHpPYETCS IIOJ MpSAMBIMH yriaaMu. MOXHO oc-
HOBHOH IIpPOBOJ IPOBECTH I10J MOTOJKOM M  CIyCTUTh BEPTHKAJIBHO
BHM3 K pO3€TKaM U BBIKIIOYATENSIM, a MOXKHO HAo00OpOT — HaJ CaMbIM
MOJIOM M MOAHMMATh MPOBOJAa BBepX. BapuaHToB Macca, BIpodeM, Kak
1 BHJIOB KOpooa.

Ecte HamompHbIi BapmaHT (puc. 2.85), MOTONOYHBI M OOBIUHBIN, KO-
TOPBIN MOJOMAET BO BCEX CIyYasX.

Axceccyapbl K KaOelb-KaHally — 3TO IIOBOPOTHBIE YIJIbl, BHYTpEH-
HHE WIN Hapy»KHbIe, Ha 90° WK IUIaBHBIE, TOPLEBbIE 3arIIYIIKHU, TPOH-

B

w

Puc. 2.85. HanonbHBIH MOHTaX IIPOBOJKH OTKPHITEIM CIIOCOOOM:
1 — 3arnymika; 2 — IJIOCKHH yroi; 3 — pacnpe/enuTenbHas KopoOKa JUlsl HalloJbHOTO
KOopo0a; 4 — po3eTKa ¢ MocaJo4YHbIM pazMepoM 60 MM M MOHTaXHOH KOPOOKOH
JUIsl HATIOJIEHOTO KOpo0Oa; 5 — ckoba JUIs CThIKa
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HHUKH, MEpexXoAsl MOJ KOXyX JpPYroro cedeHus u T. JA. M3rubsl Tpacchl
JIAHHOTO ~ 3aIUTHOTO  KOXKyXa  IPHUKPLIBAIOTCS  HApyXKHBIMH U BHY-
TPeHHUMH yriamMu. MoxHo oOoliTuce 1 0e3 HHX, IIPOCTO Hajpesas
n crubas KopoO M KphIIIKY, HO MOHTaX C aKceccyapaMH HaMHOTO Obl-
CcTpee, a BHEUIHWH BUJ B KOHEUHOM BapHaHTe 3HAYUTENbHO IIPUATHEE
rina3y (puc. 2.86).

CocraBuB  TOAPOOHBI  4WEpPTEXK,  HYKHO  BBIYUCIUTH  KOJHUYECTBO
KOMIUIEKTYIOIUMX, a Takke [UIMHY Kopoba. Akxceccyapl M pa3Mepsl
kabenb-KaHANOB MpencTaBleHsl B Tabm. 2.8 m 2.9. Kax mnpasmno, Ta-
KO 3alMTHBIH KOXYX HpOJAeTcsl OTpe3kaMu 10 2 M, XOTS MHOCTpaH-
HBIE IPOM3BOIUTEIIH BBIITYCKAIOT U IPYTHe pa3Mepsbl.

INocne TOoro kak Bce akceccyappl M KaOenb-KaHal 3aKyIUIEHBI, MOXHO
HayMHATh MOHTaX. /Il 95TOro mnpsMO Ha MOBEPXHOCTH CTEHbl BbIUEPUH-
BaeTcsd MOJNOXKEHHe Kopoba. Bce nMHUM jKemaTenbHO MPOBEPATH CTPOU-
TEIBbHBIM YPOBHEM, 4YTOOBI IIONYYMJIOCH DOBHO. 3aTeM MOXHO IPHCTY-
aTh K KPeIJIeHHIO KabeNb-KaHana K CTeHe.

Ecmu creHa rimajkas ®W pOBHAas, TO KOpPOO MOXKHO IPOCTO IPHKJICHTH.
TepMokiell MrHOBEHHOro JEHCTBHS IPOJAETCS BO BCEX CTPOMTEIBHBIX
Mara3uHax. C IIOMOIIBIO CIIELMAIbHOTO MHCTOJETa OH YIOOHO U OBICTPO
HAaHOCHUTCS Ha pabodyr0 IOBEPXHOCTb. JTO OYEHb OBICTPBI C€HOCOO Kper-
JIEHUs, HO, K COXAJIEHMIO, WU3-32 HEPOBHOCTEH IOBEPXHOCTH HE Bceraa
HOAXOJUT.

bonee pacnpocTpaHeHHBIE M HAlEXKHBIA CIOCO0 — TIPUKPENUTb Ka-
Oenb-KaHAal MpPH IOMOINM [JIO0ENb-TBO3ICH, €CIM CTEHBl OCTOHHBIC MU
KUPIMYHBIE, WM OOBIYHBIMH INypyImaMmH, eciu jaepeBsHHble. K rumco-
KapTOHHBIM IEPEropojikaM MM 0OIUII0BKE KaOeb-KaHal KPermuTcs

Puc. 2.86. MoHTax IPOBOAKYU C UCIIONB30BAHUEM aKCECCyapoB
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crnenuanbHBIMU  robensimu-6aboukamu. B ciiysae ecim  kabGenmb  mpoxo-
IUT TI0 TOBOPOTAaM IEPEropoOAOK WIM apKaM, MOXHO CIeJaTh HECKOJb-
KO IapajjieNbHbIX HAJPe30B HA CTEHKaX KOXyXa, H30THyB ero. TouHO
TakK e HaJpe3aroTCsl U KPbIIIKU.

Jrobenb-reo3mu  (puc. 2.87) wim  OIypynel BKPYYMBAIOTCSI B CEpEAMHY
KopoOa, ecnd OH HEOONbIIOro pasMepa. Ecim mMpHHA CIMHKE KOXyXa
6oubiie 50 MM, TO Kperex IO0JDKSH IIPUXBAThIBATh €ro MO KpasM.

Kabenb-kaHan HauMHaeTcs OT BXOJa B IIOMELIEHHE, 3aTeM IOCIeo-
BaTEIbHO Pa3BOAMUTCA KO BCEM DJJIEKTPHMYECKHMM TOYKaM. OTO JeNaercs
JUIL  KOPPEKTHOM TMOJrOHKHM akceccyapoB. [locie Toro kak KopoO CMOH-
TUPOBaH, B HEro YyKiajasiBaeTcss Kabenb. B HEKOTOpBIX KOXyXaX ecTh
CHeLHallbHble MEePEropoiKd A  pas3leleHHs MpoBOJOB. OTO  0coOEH-
HO ymOOHO, Korja B OIHOM KopoOe pacHoiararorcs HH(pOPMaIOHHbIC
n cuiaoBele kabemu. KopoO ykmagsBaeTcs Tak, dYTOOBI MEXTy IPOBO-
JaMH  OCTaBaJICsl HEOONBIION TNPOMEeXyToK. He cTOMT 3amuxuBaTh MpO-
BOJa TaK, 4YTOOBI KpBIIKAa Kopoba He 3akpeiBanach. Jlydme mnpexycmo-
TpeTb KalOenb-kaHan Oousbiiero pasmepa. [locme Toro kak — ykiajaka
kabenst 3aBeplleHa, Ha KopoO HajeBaeTcs Kpblmka. JlocTaTouyHO BcTa-
BUThH €€ B Ia3bl M HAJABUTH JI0 IIEITIKA.

FodpupoBannble TpyObl 4Yamie BCEro HCIOIb3YIOTCS B IOICOOHBIX He-
KWIBIX TMOMELICHHsX (HampuMmep, Ha Uepjake), IOCKOJbKY HMEIT He
CIIMIIKOM O3CTeTHYHbIH BuA. OHM HUICATBHO MHOAXOMAT [UIsl MPOBEICHHS
MPOBOJKM OT paclpeieNIUTeNbHBIX IIUTKOB 10 KBapTup. B uyactHOM 1o0-
Me Tro(pUpOBaHHbIE TPYObl HCHONB3YIOTCS [UIsl 3alMThl Kalened, KoTo-
pele uayT or Bo3aymHOH JIOII k momy. OJHAKO MOXHO BCTPETUTh H Tod-
Py Ppa3HbIX LBETOB, KOTOpas BIOJHE MOAXOMUT M1 MOHTaXka IPOBOJKH
BHYTpPH IIOMEIICHHH.

Hauunate MOHTaX TOQpbl CIEIyeT C COCTAaBICHHS CXEMbI-UepTexka.
HeobxoguMo mOMHHTB, dYTO TpyOBI HE JOJDKHBI IIEPEKPELIMBATBHCA APYT

¢ IpyroM. JTO HEKPAaCHBO U HE COOTBETCTBYET TpeOOBaHUAM Ge3omac-

Puc. 2.87. Tro6enb-rBo3au
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HOCTH. VIMEHHO TMO3TOMY HYXHO TIIATENbHO BBIYEPTUTH CXEMY pa3BOJ-
KU TpyO, 4TOOBI OHU HE MEPECEKAIUCH IAPYT C APYTOM.

Ilocne cocraBiaeHMst Yepreka 3aKyNalOTCsl BCE aKceccyapbl, Heo0Xo-
JIIMOE KOIIMYECTBO TPYObI U IeTIaeTCs pa3sMeTKa.

Jl1d TpaBHIBHOTO OIpENENICHHS JuaMerpa To(pbl HYXHO B3STh KO-
JIMYECTBO IPOBOJOB, KOTOpbIE OYyAyT INpPOXOAUTH BHYTPH HEE, M Ha Kyc-
Ke TpyObl wucmbITaTh uX pazmemienue. IlomHure, 4ro mycrora OMXKHA
COCTaBJISITh KaK MMHHMYM IIOJIOBHHY BHYTpPEHHEro o0ObemMa Trodpbl, HHa-
4ye MpOTSHKKA MPOBOAOB OydEeT IpPOU3BOAMUTHCSA C OONBLIIMM YCHIMEM WX
CTaHeT BOBCE HEBO3MOXKHOM.

Pasmeper Tpy6 MoxkHO mocmoTrperh B Tabn. 2.10. Todpa ObiBaer
c 3oHIOM uiaM Oe3 Hero. Jng MOHTaka KOHCTPYKLHUM, COCTOSIIEH u3
HEOONBIIMX KyCKOB, Mojoiaer Tpyba Oe3 3ouma. Ecnu ke nmHHA 1po-
BOJA, KOTOPBIH HYXHO cCHOpATath B Trodpy, JOCTATOYHO MIIMHHAS, TO
TpyOa Hy’>KHa C IIPOBOJIOKOH-30HIOM.

Iporsbkka mpoBoja MPOMCXOAMT —cienytommm  obpasom. Koner ka-
Oens IpHBSA3bIBAacTCA K KOHIy IIPOBOJNOKH, a Tpyba Kpemko oOXBaTbIBa-
eTcs pykoi. 3a Jpyroil KOHEL IPOBOJOKH IIPOBOJ IPOTATMBAETCA CKBO3b
roppy. Ecmmu kabenelt Heckonbko, TO OHM NPHUBSA3BIBAIOTCA OJHOBPEMEH-
HO, a Tpy0a NpH NPOTSHKKE JOJKHA OBITh BHIIPSIMIICHA.

Ha nuHHME pa3METKH OTMEYaloTCs TOUYKHM, B KOTOPBIX OyIyT CBEpIUTh-
csi orBepcTust 1moj Kpenexx. Yamie BCero IpH  OTKPBITOM cHoco0e Ipo-
KIAJKH TO(pPHl HCIONB3YIOTCA IUIACTHUKOBBIC KIIMIICHI, KOTOPBIE KpeIIAT-
¢ K IOTONKY WM CTeHaM IpPH IIOMOIIM JrO0€Nb-TBO3AEH MM HIYypyIOB.
Uem Oombiiie guaMeTp TpyObl W, €CTECTBEHHO, €€ Macca, TeM 4aile HaIo
pacnonararte kiuncel. Ilpum yxmagke TpyOosr 016 MM Kpemex pacrojara-
erca Ha paccrosHun 30—40 cm. Tpyba 032—40 mm Tpebyer pacmoio-
JKEHUS KIuIc Ha paccrossHun 20—30 cM apyr ot apyra.

Puc. 2.88. KperuieHne HECKOJIBKUX TOGPUPOBAHHBIX TPYO C MPOBOAKOI:

a — HENPAaBUIIbHO; 6— TIPaBHJIBHO: 1 — MOHTaXXHBIE XOMYTBI; 2 — cTeHa



NMAAHUPOBAHUE PABOT 17

Jlanee mpocBepiMBAIOTCA OTBEPCTHS, B KOTOpblE BCTaBISIOTCS — ILIA-
CTHUKOBBIC [Jr00€nsd, ¥ B HHUX BKDPYYHBAIOTCS LIypPyINbl, HPIKUMAIOIIHE
Kkiauncel.  3arem Tpyba ¢ kabeimeM IpocTo BCTaBisieTcss B KiMIchl. Eciu
BO3HHKHET HEOOXONUMOCTb OTCOCAHHHUTh TpyOy, TO JOCTaTOYHO IIPOCTO
HOTAHYTb €€ Ha ceOsl.

Ecte BapuaHT KpeIuleHUs IIpU IIOMOIIM METAIMYeCKOH CKOObl MU
3aTaruBaromerocss xomyra. Ilocnennuil  mpumeHseTcss B TOM  ClIydae,
Korja BHEIIHMH BHUJ TpPyObl HE HMEET 3HAYeHHs M HEeoOXOAUMO ObICTPO
npousBecT MoHTax. IIpy mnoMomM OJHOrO XOMYyTa, KOTOPBIH KpemuT-
cs IIo0eNb-TBO3NEM WIM MIypyHOM, MOXHO COCIUHUTb HECKONBKO TOG-
PHPOBaHHBIX TpyO, KOTOpBIE 3aTATHBAIOTCS XOMyToM. Ilpm 3ToM Hamo
MOMHUTb, 4YTO IIPU KpPEIUIEHMH ToQpbl XOMYyTaMH HeNb3s coOMpaTh Bce
TpyOBI B OAHH ITy4oK (puc. 2.88).

Tpy6sr m3 IIBX MOHTHPYIOTCS TOYHO TaK e, Kak U TO(QPHPOBAHHEIC.
OHH HCHONB3YIOTCA B TIOACOOHBIX M HEXHIBIX IOMEIEHHSAX, IJe Mpo-
BoJKe TpedyeTcs JOIOJNHUTENbHAs MeXaHudeckas 3amuTa. Kiuncsl  wimm
JIpyroi BHUJl KpeIUIeHHs MOXKHO paclojaraTb pexe, 4eM B ciydae ¢ Tod-
pupoBaHHOH TpyOo#, mockonbky TpyObl IIBX mnpounee u He mnporuba-
1oTcst. Pasmeps! Tpy6 npencrabieHs! B Ta0l. 2.12.

Ecmn  HeoOxomumo OBICTpO IHpoBeCTH Kabelnb 10 CTEHE OTKPHITHIM
cmocoboM ¥ HeT mH TPyd, HHM KaOelmb-KaHAIOB, TO MOXKHO BOCHOIB30-
BaThCA 3JIEKTPOYCTAaHOBOYHBIMU cKkoOamu. Cmoco® ouenp mpoct. Kabens
OpYKMMAeTcss K CTeHe BIOJb OTMEUEHHOH JIMHUM M I[IPUXBAThIBAETCA
IJIACTUKOBOMH  CKOOKOH, KoTopas —NpuUOMBaeTcst K  MOBEPXHOCTH  CTEHBI
HEOOJIBIIMM TBO3JMKOM, MAYIIMM B KOMIUIEKTe. Pasymeercsd, Takum cro-
co0OM TIPOBOJ KpENUTCSl TONBKO K TakoH HOBEPXHOCTH, B KOTOPYIO BO3-
MOXHO BOMTH TBO3Ib. CuiloBble KalOenu TakuM 0O0pa3oM IpPOBOJIUTH He
peKoMeHIyeTcs, HO MH(OpMAlMOHHBIE M MPOBOJA OCBELIEHHS  BIIOJHE

JA0IIyCTUMO.

CKpbITas npoBoska

MoHTaX CKpbITOH IpPOBOJKM HAuMHAETCS Ha JTale PEMOHTa WIM CTPO-
UTENbCTBA, KOTJa HMUYETro, KPOME UEPHOBBIX CTEH M IIOTOJNKA, €IIE HET.
Oro camblil mpocToil BapuaHT — He Hajo Jelarh IUTPaObl, a MOTOM 3a-
JenbiBaTh MX. TonmMHAa cnod IITYKaTypKH, KOTopas IOKpPOeT Kabeb,
IIPY TAKOM BapUaHTE JOKHA ObITh HE MeHee 6—7 MM.

O/HaKO €CJIM TIOBEPXHOCTb POBHAas M CJIOH INTYKaTypKd HE MpEBbI-

maer 3—4 MM, TO TaKod BapuaHT He mojoiaer. JIMmHUE TpaTbl HUKOMY
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HE HYXHBL CJIeJaB INTYKaTypKy BCero Ha 3—4 MM ToOJIe, BBl YBEIHYH-
T CyMMapHbIi pacxojl MaTepuala MHOrokparHo. Ilpome Bce e cHaua-
Jla BBIPOBHATH CTEHy, a 3areM II0 IITYKaTypKe IUTPaOuTh HA HYXHYIO
riIyOuHy.

Ilpumeuanue. Ileped mem Kax MOHMUpO8amMb Kabeiu u npoeood, He-
00X00uMO  00A3aMenbHO  NPOGepUMb  UX HA  YeLOCMHOCHb Npu  NOMOWwjiU
unoukamopa uiu aamnvl-npobuuka. Ta oice npoyedypa nosmopsemcsi ho-
ciie Monmanica.

IlepBbIM  feOM  uepTATCS JIMHMH, 110 KOTOPHIM  OyleT IpOKIJIajbl-
BaTbcsa Kabenp (puc. 2.89, a). Or moronmka MM Toja OTMEpsieTcsl pac-
CTOSIHME, Ha KOTOpoe OyayT oTCToATh mpoBoma. Ilpm 3TOM HeoOXoammo
YYUTBIBaTh, YTO OTa BEJIMYMHA MOXET ObITh yMCHBIICHA WIH YBEIH-
YeHa B 3aBUCUMOCTH OT 3alUIaHUPOBAaHHBIX paboOT, HampuMep YKIaj-
KA 1I0Ja WJIM MOHTaXa HABECHOro MoToika. JIMHMM XOpomlmo 4YepTUTh
OpH  HOMOLIM JUIMHHOTO  CTPOMTENIBHOTO YPOBHS — OHH  HOJydaTcs
HE TIIPOCTO pPOBHBIE, HO M TOPU3OHTAIbHbIE U BEPTUKAIbHBIE. 3aTeM
opu  momomu  mepdoparopa €O CICNHANBHONH  KOPOHKOM  BEICBEpIIH-
BAlOTCSl OTBEPCTHS I10J KOpOOKW, mocie uero ImuTpabopesoM uimu 06oi-
rapkoil Jenarorcs mrpabbl Mexxay Humu (puc. 2.89, 6). llar tperuii:
B YCTaHOBOYHBIX KOpPOOKAax BbUIAMBIBAIOTCS  JIIOYKH, B  OTKPBIBIIUECS
oTBEepCTHA IO3xHee OymyT BCTaBIAThCA — mpoBojga. KopoOku  duxcu-
pytorcst tuncom (puc. 2.89, ). Ilocme TOro Kak KOpPOOKH YCTaHOBJICHBI,
HY)KHO OTMEpHUTh OTpe3kd Kabenss u TpyO (ecnmum oHM OyayT HpoOKIa-
IIBIBATBCSI) W BIIOXKHTH TPOBOJAHWMKM B mTpabel (puc. 2.89, 2). VYimoxeH-
HBIE Kabemp W KOpPOOKM 3amasbIBalOTCS MTyKaTtypkod (puc. 2.89, 0).
INocne Toro Kak INTyKaTypka OKOHYATENbHO BBICOXHET, MOXKHO YyCTa-
HaBJIMBaTh PO3ETKH U BeIKII0UaTenu (puc. 2.89, e).

PexomennoBanHoe BeIIe paccrosHue (15 cM OoT moTONKa W TOINA)
JIOJDKHO OTMEPATBhCS € Yy4eTOM IOCNENYIOIMX HM3MEHEHUH, HWHaue MOXKeT
HONYyYUTCS TaK, YTO IPOBOA (@ eIle XyXKe, €CIM pO3eTO4Has TIpyIIa)
OKaXETCS BbILIE YPOBHA YHUCTOBOTO IIOTOJNIKA MM HMXKE YPOBHS UHCTO-
BOro Imoya. 3aTeM IO JIMHMSM CTaBATCS TOYKHM, B KOTOpBIX Kalemb Oyner
NPUKPEIUISITECSL K CTeHe. B 3aBUCUMOCTH OT BHIa INPOBOJHHMKA KPEHexK-
HblE CKOObI MOrYT pacronaratbcsi Ha pacctossHun 40 cm (a1 rubkoif)
i 20—30 oM (a1 MOHOJIMTHOMR) APYT OT Apyra.

HeobOxonumo ckazaTb HECKOJNBKO CJIOB O Kpemnexe. MpeanbHbM s
OCTOHHBIX W KHUPIUYHBIX CTeH sBisieTcs Jro0enb-xomyT. Jlns  MoHTa-
xa kabems ceuenmeM 3 x 1,5—3 x 2,5 MM HCHONB3YIOTCS XOMYTHI C Map-
kupoBkod  5/10. Jlns wux ycraHoBKM TpeOyercs Oyp 06 MM aimuHOW
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He Menbme 60 wmm. [locme pasmerku mnpu nomomm mnepdoparopa Hyx-

HO IIPOCBEPIMTh B TOYKAaX KpEIUIEHUs OTBepcTHs. 3areM kabenb 00-

XBaTbIBACTCs I[IOGGHCM, n HIO6CJ'II) IIpOCTO  BCTABJIKICTCSL B OTBEPCTHUC.

TInactukoBbIC YCUKH 3aKJIIMHATCSA, W NPOBOJ OKa3bIBACTCSA HAACKHO 3a-

q)HKCHpOBaHHLIM. DTO HAMHOTO mnmpome, 4YeM Jpyrue€ BHUIbI  KPCIICXKa.

Jlenast TOBOpOTHI, MOMHHUTE, YTO OHM JOJDKHBI OBITh IUIaBHBIMH, C pa-
JUYyCOM HE MEHBIIMM, Ye€M YKa3aHO B cHenuuKamuu 1poBoxa. B oc-
HOBHOM B [JOMAIIHMX BHIOAaX MPOBOAKM [eJal0T W3rM0, paBHBIH 6 Jua-

MeTpam Kabers. [lepen TeM kak GpUKCHPOBATH POBOJ, OTMOTAliTe

a 4
6 2
0 e

Puc. 2.89. TlocnenoBaTenbHOCTH ITPAOICHHS U MPOKIIAIbIBAHHUS IPOBOAKM:

a — TpeiBapUTENbHAS Pa3METKa; 6 — Mpope3aHue WTpabbl ITpabope3om;
" — KperuleHne KOpoOOK I'HIICOBBIM PacTBOPOM; 2 — YKJIaJika TpyO ¢ kabelsiMu B IITPalsl;
0 — 3aMa3bIBaHUE YJIOXKCHHBIX KaOeIei U yCTAHOBJICHHBIX KOPOOOK;
€ — yCTAaHOBKA BBIKJIIOYATEJNeH U PO3ETOK
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¢ Oyxtel gocrarouHo Oonbmoi (1o 10 M) Kycok. 3aTeM BBIIPSIMHTE IIPO-
BOJ, 4YTOObI OH He OBUI MHEepPeKpyuyeH M M30THYT, — 3TO CYIIECTBEHHO
ynpoctur MoHTax. [logBexs kabemb K 3JIEKTPUUECKOH TOYKE, OCTaBb-
Te 3amac AaMHOM 15—20 cM and NoACOoeAMHEHMS PO3€TOK U BBIKIIIO-
gatenei. Ilocme Toro Kkak kabenb  3aKpeIUieH, MOXKHO  IIPUCTYNaTh
K OIITYKaTYPUBAHUIO CTEH U JalbHeHmuM paboTam.

HIrpadnenne cren. Ecinu curyanus TakoBa, 4TO Ha TOJIBIE 4YEpHO-
BBIC CTCHBI KalOelb IIONOXKHUTb HE YOAeTCI MM CIOH IITyKaTypKd CIIHII-
KOM TOHOK, TO CTeHBl npupaerca imrpaburs. Illtpaba — 310 Gopo3nma
WIM TpsMOYyroyibHas KaHaBa B creHe. ClenaTb ee IpOCTO, HO 3a4acTylo
BecbMa Tpymoemko. HauumHate cnexyer ¢ pasmerku. Ilocme sToro BbI-
OupaeTcst MHCTpyMEHT nis1 paboThl: Oonrapka, nepdopaTop HIM IITpa-
Gope3. OnekTpudeckuii IITpabope3 IO INpPUYMHE JOPOTOBH3HBI HCIOIb-
3yl0OT HE BCe, XOTS OH OuYeHb ynobeH. [opasmo wame wucmonb3yercs
Oonrapka uiau nepdoparop. Ilpu pabore ¢ HUMH 00S3aTENBHO HCIIOJb-
30BaHME 3ALIUTHBIX OYKOB, CIIELMAIbHONM OAEXKAbl M PECIUpaTopa: IIbl-
1 OyJeT OUeHb MHOTO.

Ecan HeT aneKTpoMHCTpyMEHTa, WTpaOuTh Ipuaercs 3yOWsioM M Mo-
JOTKOM. OTO OYEHb TPYAOEMKO, K TOMYy K€ ITpaba MOJYy4YUTCS HEPOB-
HOMH, ¥ BEJIMKa ONAaCHOCTB TOTO, YTO YacCTh ITYKATYPKH OTBAIUTCS.

I'myObuna mTpaObl JoDKHA OBITH JOCTATOYHOW [UISi TOTO, 4YTOOBI Ka-
Oenb CKpbUICS B HEH ¢ 3amacoM. Y4YTHTE, YTO B JAaHHOM Cllydae IIOJIpO-
3€THUKM OOBIYHO YCTaHAaBIMBAIOTCS B CTeHy. AKKypaTHee M MpoOIe pa-
6oTaTh OONrapkoil, OCOOEHHO €ClIM NPOBOAOB B IuTpabe Heckoybko. Jlis
pPe3KH INTYKaTypKH MM KUPIU4YAa HCIONB3YIOT CMEHHBIC MUCKH II0 KaM-
HIO, JJsI TBEpAOro »ene3oberoHa — anmasuele. [lo Bceit JTHHWUH TIPOTS-
KEHHOCTH Kalenst mpope3aloTcs 2 mHapaiienbHO MIyIUe JIMHUM Ha Ta-
Kyl0 TIIIyOuHy, 4TOOBI CKpBITH IIPOBOA; 3amac 2—3 MM He HOBpeaur (eme
HY’KHO OYZ€T CKPBITh KPEIexK).

IupuHa wmTpaObl 3aBUCUT OT KOJIMYECTBA MPOBOJAOB (OHU  JOJDKHBI
pacrnonaratbCsi Ha paccTosHuM 3—5 MM apyr ot npyra). IIpopesaB 3Tu
2 nuHUM, OOBIYHBIM 3ybmiaoM mmu nepdoparopoMm (Tak ObicTpee) cOeii-
Te OETOH MexJIy HUMH — M IuTpaba roroBa. Termepp B Hee MOXKHO MOH-
THpoBaTh IpoBoAKy. IlpoBoma kpemsitcss ro0enb-XoMyTamu, Kak — ObUIO
OIHCAHO BBIILE.

Tenepp mTpaOy MOXHO 3ajenbiBaTh WTykaTypkodl. Ilepen Te u kak
3TO clelaTh, HEOOXONUMO eIle pa3 IPOBEPHUThb, BCE JIMI Ha MeCTe M Ha JIO-
CTAaTOYHYI0O JH JUIMHY BBIIBHHYTHI KOHIBI IPOBOAOB. Jlo OIITyKaTypu-

BaHUs HYXHO BbIYHCTHUTL IIbLJIb U3 mTpa6 IIIGTKOI;I U TOKPBITH BBICMKY
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rpynroBkoil. Ilocme 3Toro pasBecTd HEOOXOOMMOE KOJIMYECTBO IITYKa-
TypHOH CMECH U HaHOCHTb €€ IUmaTesieM, BJAABIMBash BHYTPb INTPAObI
(puc. 2.90). 3areM IIMPOKUM IIMATENIEeM HYXXHO YJAIUTh M3JIUIIKH IITY-
KaTypKU U OCTaBUTh BBICHIXATh IIPHMEPHO Ha CYTKH.

B Mecrax, rme OygyT pacmonarathCs — pa3BETBHTENBHBIE  KOPOOKH,
MPOBOJA  OCTAIOTCA  BHCETh Iyukamu. KOHIBI INPOBONOB  CKPY4HBAIOT-
cs1 1 n3zonupyrores (puc. 2.91).

KopoOku MOHTHpYIOTCA IOCIe 3aJelblBaHHsA ITPad, IOCKONBKY He
BCErJa ACHO, Ha KaKyIo INyOUHY HX YCTaHABIINBATb.

CxkpbITasi TPOKJAAKa NPOBOAKM B Tpybax. J[lns ocobo HamexHOW
MPOBOJAKM  Kalesied  UCHONB3YIOTCS  IUIACTUKOBBIE  TPYOBI, roQpUpoBaH-
weie wm [IBX (puc. 2.92). Takoif cmnoco® MpPOKIAaAKH HCIOIB3YyeTCsS He
TaK yX M 4YacTO — B IOMELIEHMAX C IOBBIICHHOH BIAXHOCTBIO U pe3-

KHUMHU IIeperiajaMu TeMIepaTryp, Hallpumep B XO03HUCTBEHHBIX HEOTAILIU-

Puc. 2.90. HareceHue mTyKaTypHOI CMecH B IITPady ¢ IPOBOAKON

Puc. 2.91. Ckpy4eHHBIE IPOBOJIAa B MECTE YCTAHOBKU Pa3BETBUTENILHOI KOPOOKH
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BaeMBIX CTPOCHHUSX, IIOJBajaX, OaHAX M T. A. Tpybsl B mTpabax IpoKIa-
IBIBAIOT HPAKTHYECKH TaK XKe, KaK 1 KaOelb.

Ecmn xors 6Bl omuH u3 Kabeneidl 3aKiIo4eH B IUIACTHKOBYIO TpyOy, TO
JIOIyCKalOTCs uX nepeceuenus (puc. 2.93).

EnuHcTBeHHass pasHMLa — IIMpUHA M IiyOuHa mTpabbl OynyT Ha-
MHOro Oompmne. [ImacTukoBble TpPyOBI KpemsaTcs IIO0EIb-XOMYTaMH — HIIH
METaJUIMYECKUMH CKOOaMH, eclii HMX JAuamerp mpeBbimaer 40 mMm. Mox-
HO ¢uKcHpoBaTh TpyObl B IITpabe W INpU IOMOIIM OBICTPO 3acCTHIBAIO-
1IEro TUIICOBOTO PacTBOpA.

Takoit cmoco® mpokmanku OGoiee TPyOOEMOK, HO CYIIECTBCHHO IIO-
BBIIIACT HAJEKHOCTH M  JIONTOBEYHOCTh  IPOBOJHUKOB. Kpome  Toro,
B Cllyyae 3aM€Hbl WJII PEMOHTa IPOBOJA MOXKHO JErKO BBIHYTb M3 TpY-
Obl, KOTOpasi 3ajUKCHpOBaHa B CTGHE, M IPOU3BECTH BCE HEOOXOAW-
Mbl€ PabOTHI.

CxkpbITasi NPOK/IaaKa Kadesi B Ieperopojkax, noJjiax u noToJaKax.

Ecin B mnomemeHuu mpexycMaTpUBaeTCs IIOJBECHOM MOTOJNOK M3  THII-
COKapTOHa C METAIMYECKMM KapKacoM, TO MOHTaX Kabeins CHIBHO
ynpomaercsi. He T1peOyercs mTpaGuTh CTEHBl B TOPH30HTAIBHOM — Ha-
IpaBJIEHUM, BCE MPOBOJAA  MNpPAYYTCS  I0J  TUICOKAPTOH,  MOABOISATCA
K CTGHAM H OIYCKAIOTCA BEPTHKATbHO BHU3 IION HYXHBIE 3JIEKTpUUe-
ckue Toukd. MokHO u30exaTh OypeHHs OTBepCTHMil TIOJ  paclacyHble

KOpO6KI/I, Ppa3sMECTUB UX TaM XKe€. E,HHHCTBeHHOe «HO» — B 9TOM Cl1y-

Puc. 2.92. Yknaaka ropprupoBaHHOM TpyOBI B IITpaldy
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yae KOPOOKM MOJDKHBI OBITh C IUIACTUKOBBIMM JIFOYKAMH; TOIJA MOXKHO
B Jr000H MOMEHT MOJNYYHTh JOCTYH K O3JIEKTPUYECKOH apmarype, pas-
MEILCHHOH 3a NePEropOAKOil MIIN MOJIBECHBIM ITOTOJIKOM.

IIpoBoma ocBemeHWs MOXHO KpEHNHTh K TOTOJIKY XOMYTaMH  HIH
nmrobenb-xoMyTaMH.  XOpOIIMI — BapHaHT, KOrZa  IPOBOAKA  3aKJIIOYEHA
W IUIACTHKOBBIC  TPYObl, NPHUKPEIUVICHHBIE K TIOTOJKY IIpH  ITOMOIIH
KiIMnc.  OTO  TOBBINIAET  I0KApoOE30IacCHOCTh  THIICOKAPTOHHON  KOH-
CTPYKIHUH.

Ecian ecte kemanume, TO Kabenb MOXHO MpPOJOXKHTH U B MONYy. XOpO-
IO MOAXOAAT A TAKOro crnocoda MOHTaXa IOJbl W3 JiepeBa M THUIICO-
BOJIOKOHHBIX IUIMT. B mepBoM ciy4ae B Jlarax BBINMWINBAIOTCS MM IIPO-
CBEpJIMBAIOTCA  OTBEPCTHA JUIS YCTAaHOBKM IUTACTHKOBBIX TpyO, BHYTpH
KOTOPBIX HPOXOAUT Kabenb. Bo BropoM ciydae TpyObl HpPOCTO YKIA/bl-
BalOTCS Ha YEPHOBOM MOJ, MPUKPEIUIIIOTCS CKOOaMM K HEMy U 3achlla-
IOTCSI KEpPaM3WUTOM WIJIM JIpyTUM HAllOJHHUTENEM, IIOBEpX KOTOPOTO HacTH-

JIaeTCsI HAIoJIbHOE NOKphITHE (puc. 2.94).

Puc. 2.93. TIpOBOAHHKH, [IPEBAPUTEIBHO YIOKEHHbIE B TPYOBI,
MOTYT HepeceKaThes
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Ectp BapmaHT, KOrja IIpoBOAKa mpstdeTcss B TpyObl M 3aimMBaeTcs Ie-
MEHTHBIM pacTBOPOM — IOMeIIaeTcss moj CTsoKKy. OIHako Tak Jenarh
HE PpEKOMEHIyeTcs, OCOOCHHO eciM CJIOoW pacTBopa Hajx TpyOoil nocra-
TOYHO TOHKHH.

Ilpumeuanue. Eciu  nposodka npsuemcs 6 nepecopooku, 3a  00au-
YOBKY ua 6 NOL, MO 6 IMUX MeCmax Heb3s COeOUHsMb npogood. Imo
MOJCHO — Oelamb  MOJbKO 8 KOPOOKAX, 3d ZPAHuyamu  CKpblmou  HpoKIao-
KU BPOBOOKU.

B  meperoponku  wiaM  3a  TUICOKapTOHHBIE  KOHCTPYKIMH  IIPOBOJA
npsayyTcs  goBosibHO  4dacto.  Camas  pacmpocTpaHeHHas — ommOka —
MOHTaX 0e3 3amuTHBIX oOomouek. I[Ipomcxomur 310 Tak. B  Merammm-
4yeckux mpoduisx mpocto mpobuBatoTcs  orBepetus. Ilepex  Tem  Kak
HAaIlUTh THUIICOKAPTOH, IPOBOAA TPOTACKUBAIOTCA CKBO3b OTH  OTBEp-
crus. Orto rpyOeiimee HapymeHue Bcex HOpM. Kpas mnpoduns wmoryr
MOBPEIUTh H3OJIMIO, W TOK IOWIAET HAa METAUINYECKHE JeTald KOH-
crpyknuu. Kpome TOro, BHITAIINTh TakOM TPOBOJ JUIS 3aMEHBl WIH
peMOHTa  TpaKTH4ecKd  HeBo3MokHO. OH  3amyraercs B 3ayCEHIAX
npopuiaeli M OCTPHIX Kpasx ImonBecoB. llpocreiimiee pemieHne — Ka-

Oely 3aKIIOYAlOTCS B IUIACTUKOBBIE TPYOBI WIM KOpoba, W yXKe OTH

pr6I>I TIIPOCOBBIBAXOTCSI B OTBEPCTUS HpO(l]I/IJ'[ﬂ.

Puc. 2.94. Yxnanka Tpy0 ¢ IpOBOJKOH I10J] IIOJI U3 THIICOBOJIOKHUCTBIX IUIHT
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IIpn npoknagke NPOBOJOB OCBEIICHHUS YacTO HCIOJB3YIOTCS ITyCTO-
TBl B MOTOJNOYHBIX IumMTax. OHM HaxomdTCcs TaM C MOMEHTa M3TOTOBIIE-
Hus nepekpeitis. CrnpsitaTh B HHX IpOBOJAa — 3aMedaTelbHAs Hpes, Io-
CKONIBKY He TpeOyeTcs mTpabiieHHs, a MpoOBOAA HAASKHO 3alIUIICHBI.
B rmortonke mpoOMBAIOTCS JBa OTBEPCTUS: OJHO — y CTEHBI, BTOPOE —
B MecTe, rie Oyler pacrmoiaratbcsi CBeTHIbHHK. C IOMOIIBIO 30HZA U3
JKECTKOM IPOBOJIOKU IMPOBOJ IPOTACKUBAETCS Ye€pe3 KaHal B IUIUTE.

Ilpumeuanue. Eciu nposodka npsiuemcs 6 nepecopooKu, NOAbL Ul No-
MONKYU, MO OHA 00A3amMenbHO  OONHCHA  OblMb  3aKIOUEHa 6  NIACMUKOBble
mpyoel  uau  1omKu. Omo mpebosanue NONCAPHOU be3onacHocmu U 3auju-

wennocmu 1ooel.

MOAKAKOUYEHUE BbITOBbIX
AN\EKTPOINMPUBOPOB

NoakAoueHue BEHTUAATOPA

Bbl HaKoOHEI-TO pEIIMJIM YCTAHOBUTh Yy ceOs B BaHHOW, caHy3le, Ha
KyXHC WIH B KaKOM-THOO JAPYyroM MOMEUICHAW BBITSHKHOW —BEHTHILSITOP
(puc. 2.95). CmocoOCTBOBan JIM TAaKOMY pEUICHHIO TEKYIIHMHA PEMOHT, WM
MPOCTO  HAJ0ea0 OOOHATH apoMarbl M3 BEHTHISALMOHHOW IIAXTBl  HIH
KyXHH 110 Beeit kBapTupe. OJHUM CJIOBOM — BEHTHIISITOPY OBITH!

Puc. 2.95. Berrsoxubie BCHTHJIATOPBI
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Ha cerogusamHMil AeHb HAHTH BEHTWIATOP HECIOKHO; TOpas3lo CIOXK-
HEe OIPEIENUTHCS C BBIOOPOM.

MeHekepbl B CTPOMTENBHBIX MarasgHaX IIPEMIOKAT MHOXECTBO Ba-
pHAHTOB, OAMH JIydlle JAPYroro; IpaBo BbIOOPA, €CTECTBEHHO, BCE paB-
HO ocTraercsi 3a nokynareiaeMm. IIpu BbiOOpe 00S3aTENbHO HYXKHO YUYMTbI-
BaTb, B Kakoil cpexe Oyner paboTaTb BEHTHIATOP M IOMEIUEHHE KaKOro
00BeMa eMy IPEACTOUT 00CITyKUBATD.

Mbl k€ pacCMOTpPUM  pa3jIMYHble BapHaHThl IMOAKIIOYEHHMS  BEHTH-
JISITOPOB.

B nocnenHee BpeMst Ha pBIHKE MOSBMJIOCH MHOTO  PasiMYHBIX  MO-
Jeneil ¢ JONONHUTENbHBIMM  (DYHKUMSMU BpoJe TaiiMepa MM JaT4ud-
Ka BIOKHOCTH (rurpocrara). Jlusi  KOpPpeKTHOH  pabOTBl  BCeX  ITHX
¢yHkunii  HeoOXoauMMa IpaBMIBHO  pa3paboTaHHas M coOpaHHas — cXe-
Ma 3JIEKTPOINHUTAHHS.

K coxaneHuto, B OOJIBIIMHCTBE KBapTUp CTapoi 3acTpOikM K BeEH-
THIALMOHHOH IIaxTe HET BOOOIIE HHUKAKOH  3JIEKTPHYECKOH  IOABOJA-
ku. B gaHHOM cimydae NOpUMUTUBHBIA, 0€30  BCSKHMX — JONOJHUTEIb-
HbIX  (QYHKUMH, BEHTWIATOP  MOXXHO  IOJKIIOUUTH  IapajuleIbHO  OT
naMnbl - ocBemeHus. Takoif cmoco6 wamie BCero HCHONB3YeTCs B ca-
Hy3nmax (puc. 2.96). VYpmayHoW  anbTEpPHATHBOW  IPEACTABISCTCA  IIPO-
BEJICHHE K MECTy YCTAaHOBKM BEHTHJIATOpA OTHEIbHOM JMHMM OT pac-
npenenurenbHol  kopobku.  Torma  MoxkHo — Oymer  o0opynoBaTth 3Ty
Lenb  OTACTBHBIM  BBIKIIOYATENEM, PACIONOKEHHBIM B  yJOOHOM — Me-
cre (puc. 2.97).

Jlanee OyayT pacCMOTPEHbl BAapHUAHTbl MOAKIIOYEHHMS  BEHTUIISTOPOB
C JIOTONHUTEIBHBIMY (DYHKIIUSMH.

Ecnn x BeHTWISLMOHHOW IIaxTe mnoaBeieHo Hampspkenue 220 B um uro-
100 TepeieNbIBaTh [10Ka HE XOYETCd, MOXHO IOCTaBUTh I€PEMBIUKY
U TOTJa BEHTUIIATOP OyzeT paboTaTh B 00BIYHOM pexxume (puc. 2.98).

A BoT 4roObl 3azmeifcTBOBaTh €ro ()YHKIMOHAIbHBIE BO3MOXKHOCTH,
HEo0XO0IMMO MOAKIIIOYEHHE TOIOIHUTEIbHOM LIeTH.

Kak BapuaHT MOXXHO OIATb >K€ HUCIONB30BaTh a3y OT JIaMIlbl OCBe-
meHuss jJaHHoro momemenus (puc. 2.99). Beikimoyarens  BEHTHIATOPA
B JIAHHOM CIIydae MOXKHO BOOOINE IOAKITIOYHTh HAKOPOTKO. Kak TOIbKO
B IIOMCINCHHM BKIIOUATCA CBET, (a3HBIH TONYOK BKIIOYHT TaiiMep, Ha-
CTPOCHHBIN Ha ONpesiesieHHoe BpeMs (He Oosee 25 MuH).

A nyymum BapuaHtoM OyAeT, €ciIM MOABOJAKA K BEHTUISATOPY Clena-
Ha OTJENbHOW IHMHHMEH, a B yJOOHOM MecTe OyHeT YCTaHOBIECH KHOIIOY-

HBIH BBIKIIIOUaTens (puc. 2.100).
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B kommiekTe K BCHTHUIISITOPY 00s13aTeNBHO npujaraetcsa HHCTPYKUUS 110
TIOAKJIIOYCHUIO;  BBINICTICPCHHUCICHHBIC CXEMbl JIy4dIle le/l6epeln> JJIsT TEX

CJIy4daeB, KOrja oTa HHCTpYKIHs 110 KaKUM-JIH00 Npu4YruHaM HEAOCTYIIHA.

Bwn. oceew,.
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Honb ®da3za

Puc. 2.96. Cxema NOIKIIIOYEHHS BEHTHIIATOPA MapaIEIbHO C OCBELICHHEM
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Puc. 2.97. CxeMa NOJKITIOUCHUS BEHTWIATOPA K OTJCIBHON JTMHUH
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Puc. 2.99. Cxema IOIKIIIOUEHHS BEHTHIATOPA C TAlMEpOM
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Puc. 2.100. YcTaHOBKa BEHTHJISTOpPA C KHOIOYHBIM BBIKJIIOYATEIEM

K kaxaoMy TNOIKIIOUEHHIO HYKEH HHIUBUAYAIBHBIA mOAX0A. Mox-
HO, HANpHUMEp, 3alUTaTh BEHTWIATOP 4Yepe3 JaT4uK JBIDKCHHS: 3allen
B IIOMEIICHHE — BEHTWIATOP paboTaer, BhHIIIET — HET. MOXXHO HOAKIIO-
YUTh Yepe3 aKyCTHYeCKHH [aT4WK: XJIONMOK B JIAJOMIM BEHTWIATOP BKIIO-
4aeT, HOBTOPHBIH XJIOITOK — BBIKIIIOYAET.

Ho Oymere octopoxubl! Bcee monmkmoueHus HpoBOAUTE € 00s3aTenb-

HBIM COOJTIOJICHHEM IpaBUJI TEXHUKU 0e30MacHOCTH.

MoaxkaroueHue AHOCTPbI

Jlroctpa — TOABECHON OCBETUTENBHBIH MPUOOP W3 HECKOJIbKHX CBETHIIb-
HUKOB. Jlu3ailH MoxeT OBITh CaMblM pPa3sHOOOPa3HBIM, TaK 4YTO IIOPOH
BBIOPATh JIFOCTPY OKA3BIBACTCS CIIOKHEE, YEM TTOIKITIOUHUTH.

Jlnist  TOAKIIOYEHMsT JIIOCTPHI  OyleT Hy)KHa HMHANUKATOpHAs OTBEpPTKa.
PaboTocriocoOHOCTE ~ MHAMKATOpa TIepex  HadajuoM paboThl  00s3aTeNbHO
MPOBEPSIETCS.

Ha moronke OOBIYHO BHCSAT TPH MPOBOJA, OJUH HOJIb W JBa (Da3HBIX.
@asHBle NPOBOJA IOAKIIOYAIOTCS 4Yepe3 BBIKIIOYATENb, a HYJICBOH cpa-
3y UJIET B PACIACYHYI0 KOPOOKY.

183 I
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CxeMa MOJKIIIOUESHHs] JIIOCTPBI 1T0Ka3aHa Ha puc. 2.101.

BeikimioyaeM — aBTOMAaTHYeCKMH — BBIKIIOYATEdb HAa  JIECTHUYHOH  IUIO-
majgKke M HMHIUKATOpOM  IpOBepseM OTCYTCTBHE  HampspkeHus. CHH-
MaeM C [pPOBOJOB H3OJIALMIO, 3aTeéM pa3sBOAUM MX KOHLBI B CTOPO-
Hy Jpyr OT Jpyra, uToObl OHH He MOINIM 3aMKHYThcs. Britouaem
HAaIpsHKEHUE.

HuavkaTopoM 10 oOYepeaud MpoBepsieM Kakabli u3 IpoBOJOB. Bbl-
KJIIOYaTedb JOKEH OblTh BKIOYeH. EciaM Impu KacaHMM MpPOBOJA CBETO-
IMOJ WHIMKATOpa 3aropacrcs, 3HAYUT, 3TOT INpoBoJ (asHEIi, He 3aro-
paercs — HyneBoil. HyneBoif mpoBojgy Hano KakuM-HHOYAb CHOCOOOM,
HaIpHMep U30JICHTOU, IOMETHTb.

Iepexomum Kk moctpe. M3 Hee Takke BBIXOAAT TPU IPOBOJA, HAL0
HaWTH HyneBoi. Jlnsg 3TOro mo ouepenu BKIIOYaeM B PO3ETKY JABa JIIOOBIX
[pOBOJA JIOCTPBI, HM B KOEM Cllydae He INpUTparuBasch K Tperbemy. Kor-
Jla 3aropuTcst OAHA TpyINIa JamIl, [OMEYaeM IpoBoJa. 3aTeM OAUH U3
HHX OCTaBIsi€eM B pO3ETKE, a JApYyroil MeHseM MeCTaMHM C HeNOJKIIIOUeH-
HBIM. JIOJKHA 3aropeThbest Apyras rpyIia.

Ecmn sroro He mnpousomuio, MeHsem mnposoga. HyxHo momoGpaTs Ta-
KOe coueTaHue, 4ToObl OJMH IIPOBOJA BCerga ObLI B pPO3ETKE, a Iomepe-
MEHHOE BKJIIOYEHHME KaXJIOro M3 JABYX OCTaBUIMXCS 3aXUTallo OIHY WIIH
IpYrylo Tpyomy jamm. ToT MHpoBOJ, KOTOPBIA HE BBIHMMAJCA U3 PO3ET-
KH, U OyZIeT HyJIEBbIM.

220B n
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Puc. 2.101. CxeMa MOJKITIOUEHHUS JTFOCTPBI
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CoenuHseM HyJIEBOM NpOBOA JIIOCTPbl € HYJEBBIM HPOBOJAOM Ha IIO-
TOJKe, a ABa (asHbIX INPOBOJA JIOCTPbl — C (ha3HBIMM IIPOBOJAMH Ha IO-
Toiake. Ecium  HyXHO IOMEHSATh OYEPENHOCTh  BKIIOUEHHsS  (Hampumep,
yroObl OMMXKHSA K JBEpU KIaBHINA BBIKIIOYATENs ympaBisia — Ooiee
SpPKOH TpyIIOi), AOCTaTOYHO (pa3HBIC KOHIBI HA JIIOCTPE WM  BBIKIIO-
yareJie NOJKIIOUUTh HO-IPYroMy.

Hanmomunaem: HM B KOeM cCilydae HeNb3s CKpY4YMBATh MEIHBIH M aiio-
MHHHEBBIII TIpoBOJa. B cmiay pasHBIX CBOMCTB 3THUX JABYX METAIOB Ta-
KO€ COCIMHEHHE NpopaboTaeT HENONro, M XOPOLIO eIle, €CId B OAUH
HENPeKpacHblii MOMEHT mpocrto moracHer cBer. Ilpm  HeoGXxoaumocTu
COCIMHUTh MEIHBIA W  aIIOMMHHMEBBIH MHpPOBOJA MOXHO  HUCIIOJIB30BaTh
BUHT C TafKol, IONOXUB MeXAy MpOBOJAaMM CTallbHyl0 Imaidy. Mpue-
allbHBIM ~ JK€  BapHaHTOM  COEIMHEHHsS  CUMTAeTCs  COEAMHEHHE  uepes

KIIECMMHYIO KOJIOAKY.

YnpaBneHUe oCBeLLEHUEM U3 ABYX MECT

Ilonobnast 3amawa BoBce HE peakocTb. IIpuMepoM  MOXET — CIIyXHTh
OCBELIICHHE JUIMHHOTO KOpHIopa, Korga Obuio  Obl  yIOOHO  BKIIOYHUTH
CBET C OJHOH CTOPOHBI, a BBIKIIOYHTE — C Jpyroil. [lomoOHbBIE BBI-
KIIIOYaTeIM MOXHO YCTaHOBUTH HAa KaKIOM OSTaXe JBYX3TaKHOTO J0-
Ma, YTOOBI MOXHO OBLIO BKJIIOYAaTh M BBHIKJIIOYATh CBET KaK C MEpPBOTO
3Taxa, Tak M CcO BTOporo. [lOOKIIOYHTH TPOXOJHOHM BBIKIIOYATENb HE
CIIOKHO, XUTPOCTh  3aKJIOYaeTCsi B  KOHCTPYKIMM  CaMoro  BBIKJIIOYA-
TeNs: OH HWMEeT TpU BbBOAAa (OJMH OOMMH C TEPEeKUIBIBAIOIINM KOH-
TaKTOM H JIBA OTXOJISIIINX ).

PacrionioykeHMe Ha BBIKIIIOYATENIE 3aMBIKAIOIIMX W Pa3MBIKAIOIINX KOH-

TaKTOB MOJKET OBITh pa3HoOe, HO cMbICH oauH (puc. 2.102). Onpenenurs

—
g
)

Puc. 2.102. Cxema BBIKIIFOUATEIIs VISl YIIPABICHUS OCBEILICHUEM H3 JBYX MECT
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Puc. 2.103. CxeMa yInpaBlIeHHs OCBEILIEHUEM U3 IBYX MECT

KOHTaKTHl Ha BBIKIIOYATENIC MOXKHO OIBITHBIM IIyTEM, IOOYEPEAHO BKIIIO-
Yasi ¥ BBIKIIOYAsL.
CxeMa ynpaBieHus JIOCTPOH U3 AByX MECT npejcrabieHa Ha puc. 2.103.

BoaoHarpeBaTenu

B ropoxckoif  kBapTHpe OCHOBHas INOTPeOHOCTb B BOJOHAarpeBarele
BO3HHKAeT BO BpeMs TPAJAUILMOHHBIX OTKIIOYEHMH ropsdeil Boabl s
HOPOBEACHUS  PEMOHTHO-TIPO(QIIAKTHYeCKHX  paboT  cereil  BomocHaO-
aeHMs. braromapss  BojoHarpeBarenro  IOTpeOMTENb — IIOIydaeT — OmIpene-
JICHHYIO HE3aBHCHMOCTB OT TOPSTYEro BOJIOCHA0KEHUS.

DNeKTpudecKue BOJOHArpeBaTeNM OEIATCS HAa JBa TUMA: MPOTOU-
Hble M  HakonuTenbHble. IIpoTouHble BOJOHArpeBaTeld  HMMEIOT  KOM-
IDAKTHYI0 ~ KOHCTPYKIMIO M  BBICOKYI0  HarpeBaTeNIbHYI0  CIHOCOOHOCTB.
Harpe Bompl B IpuOOpe INPOUCXOAUT B MOMEHT IPOXOXICHHA e€e de-
pe3 HarpeBaTeNbHBIH JJI€MEHT, IpU STOM KOJIMYECTBO M  TeMIlepary-
pa I[pOM3BOAMMONM ropstueld  BOABI  3aBHCAT OT  MOIIHOCTH  IpHOOpa.
B 3aBucumoctu or Toro, s uero OyHeT MCIOIb30BATHCA INEKTpUUE-
CKH  INpOTOYHBII  BOJOHAarpeBaTenb, HOTpedyeTcs  pa3aM4yHOE  KOJH-
4yecTBO Temoi Boapl. Tak, [t MBITS MHOCYyABl IOTpeOyeTcss mopsi-
ka 2—3 n/muH (3t0 4—6 kBrt), mis npuHatHs ayma — 4 a/MuH (Kak
MHHUMYM § KBT) 1 T. 1.

HakonutensHplli  BojOHarpeBaTenb — NpEACTaBisieT  coboif  eMKocTh
JUIi HarpeBa W XpaHeHus ropsued Boxabl. IlockoibKy HarpeB IpPOUCXO-
JIUT TOCTENEHHO, TaKoi ammapaT He TpedyeT OONbLIMX ONEKTPUUYECKUX
3aTpar. Bropoe mpeuMyIIecTBO HAKONUTENBHBIX  BOJOHArpeBaTeled  3a-

KIIIOYaeTCs B TOM, 4YTO ropsiyast BOAa MOXKET pacxod0BaTbCsl HECKOJIb-
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KMUMH  BOAOpPA30OpHBIMH  TOYKaMH  (HampHMeEp, MOXXHO  OJHOBPEMEHHO
[IOJIb30BAThCSl JyIIEM W MBITh IIOCYQy Ha KyXHe). OTH BoJOHarpeBare-
JH MOXHO HCIONB30BaTh B JKWIBIX IOMCIICHHUSX, HEOOMbLIIMX Kade,
Mara3uHax, MapukMaxepckux. Ha pbiHke B OONBIIOM KOJHYECTBE IIPea-
CTaBJICHBl  pa3IMYHBIE MUHH-BOJOHATPEBATENM C  SJIEKTPOHHBIM  yINIpaB-
JICHWEM, KOTOpbIE  aBTOMATWYECKH  IOJICPKMBAIOT  3aJaHHYI0  TeMIIe-
patypy Boabl ¢ TouHocThio g0 2 °C. Kak mpaBuio, Bceé OHU YCTOHYMBBI
K BO3/ICHCTBHIO BO3IYIIHBIX MPOOOK U HAKHITH.

BononarpeBarenu ectb Kak ¢ Tpex(asHbIM IOIKIIOUYCHHEM K CETH,
TaK ¥ ogHo(a3HbIM. [Ipu BeIOOpE 00 3TOM HEOOXOIMMO TOMHHTH.

VYcraHaBnMBan M TOAKIIOYAsh BOJOHArpeBaTelb, IKEIATENBHO Mpeay-
CMOTpeTh OTHEIbHYIO JIMHUIO, 3amumieHHylo Jsmoo VY30 ¢ aBromaTHde-

CKHM BBIKITFOUaTEeM, 1100 Tu(depeHInatbHbIM aBTOMATOM.

MoAKAIOU@EM INEKTPONAUTY
U CTUPAAbHYIO MaLLUHY

BeITOBasl TEXHWKA C KaXKABIM TOJOM CTAaHOBHTCS BCE CIIOXKHEE H YM-
Hee, MpPUYEeM HACTOJBKO, YTO MpPH MOKYNKE Ha4YWHAellb COMHEBATHCS
B CBOGH YMCTBEHHOH MOJHOLEHHOCTH. Kaxercs, YTO OCBOUTH OTO 4y-
JI0 TO-HACTOSAIIEMY HHKOTJQ yaacTcsi, — 3allOMHHTb Obl, KaK HCIOJb-
3ylOTCS camble mOpocThie (yHKuMH. K TOMy ke BO3HHKAeT MBICHb, YTO
CIIOXKHasi TEXHHKa BBIXOAWUT U3 CTpos ObIcTpee, B TOM YHCIE W MO BH-
HE I0JIb30BaTEIS.

A Korma peyb 3aXOAUT O CTHPAJNBHONM MalIMHE WM 3JIEKTPHYECKON
IUIUTE, TO HAJA0 MOMHHUTH €II€ U O TOM, YTO HX elle NPUACTCSA IIOJKIIIO-
yate. M caenarh 00s3aTeIbHO HY)XKHO MpaBWiIbHO. Beap B pykoBoJCTBe
0 OKCIUTyaTalld  HEABYCMBICICHHO  CKa3aHO: «[IOAKIIOUCHHE — IOIKHO
MPOM3BOANTECS  KBATH(DUIMPOBAHHBIMH  CICHAIMCTAMH. B MPOTHBHOM
cllyuae TapaHTHs MOXKET OBITh TNpU3HAHA HENCHCTBUTENBbHOW». A rapaH-
THS — 9TO Haile Bce!

TyT-To W TNpUXOJIAT HA TIOMOIIb COTPYJHHKH Mara3uHa, B KOTOPOM
TEeXHHKa TpUOOpeTaeTcsi. APryMeHTBbl B MOJNB3Yy HMEHHO HX YCIyr y BceX
NPUMEPHO OJMHAKOBBIC: «3a CHMBOJIMYECKYIO IUIATy...», «4TOOBI HE JIH-
LIATHCSI TapaHTHH...», «HeoOXoauMa KBanudukaunus..» W T. 1. Bce Bep-
HO, KOHEYHO, HO C HEKOTOPBIMHU OTOBOPKAMHU.

Bo-mepBbIX, Ha MpakTHKe OTKa3 OT PEMOHTa II0 TapaHTUH TPO3UT

TOJIBKO B TOM CJIy4ac, €CJIM HEUCIIPABHOCTDh BbI3BaHAa UMCHHO HETIpa-
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BWIBHBIM NOAKIIOYeHHEM. M He BaXXHO, KTO 95TO MNOAKIIOUYEHHE IPOH3-

BOJMI — KBaIM(UIMPOBAHHBI CHENMANMCT WIM HeT. PasHuna TOJIBKO

B TOM, YTO €CIM Bbl HAHSAJIM KOTO-TO, TO CMOXETE€ €My IpEeAbsIBUTH Mpe-

TEH3UMH. A HACKOIBKO 3TH NpeTeH3WH OyoyT HPHHATEI BO BHHMaHHE —

3TO y’Ke IPYroil BOIpoc.

Bo-BTOpBIX, €clM yX BBl HAaHMMAaeTe CICHHANNCTOB, TO HEIUIOXO OBLIO
Obl IO3HAKOMHTBbCA C JOKYMEHTaMM, HOATBEPKIAIOIIUMU HUX KBanuduka-
LUI0. Kak MHUHUMYM Yy HHUX JOJIKHBI OBITH YAOCTOBEPCHHUSA O IPUCBOCHUU
rpynnsl 1o 2nekrpobesonacHoctd. Kpome Ttoro, He mnomemanu Obl JOKYy-
MEHTBI O MpOo(QUIbLHOM O00pa30BaHUM WIM CBHUIETEILCTBA OO0 OKOHYaHUM
COOTBETCTBYIOIIMX KypcoB. HOMoOp cuTyanuu 3akio4yaercss B TOM, 4TO
MHOTHE Mara3uHbl OBITOBOIl TEXHMKHM HpPOCTO HE JepkKaT B INTaTe TaKHX
CIICNUANUCTOB, a paboThl MO MOJKIIOYEHUIO IIPOU3BOIAT... OOBIKHOBEH-
HbIE TPY34HKU U BOAUTEIH, 3aHUMAIOIIHECs TOCTaBKOM.

B-Tperbux, 4TOoOBI HUCIOPTHTH COBPEMEHHYIO OBITOBYIO TEXHUKY He-
MPaBUIbHBIM  IOAKIIOYEHHEM, HAJ0 OYeHb II0CTapaTbCsi M Jaxke Ipo-
SBUTh TanaHT. HyXHO IOMHUTB, YTO TEXHHKAa JeNaercd M 4elloBeKa.
A uenoBeky CBOMCTBEHHO MHoraa omubarecs. [loceMy — KOHCTpyKius
Jaxe CcaMOro IIPOCTOro 4YaifHWka pa3pabaTblBaeTCs TaK, 4YTOOBI CBECTH
K MHMHUMYMY BEpOATHOCTb  (aranbHOM  ommOku. JpyruMu — cioBamu,
TeXHMKA 3aIlUIIAeT U cebsl, U MOTpeOUTeNs 3a0HO.

C yueroM BCEro BBIIMIECKA3aHHOTO IIPUXOJUM K TaKOMYy BBIBOJIY: BbI-
OMpaTh  CHELMAIMCTOB A  IOAKIIOYEHHS  HOBONPHOOPETEHHOH  ObITO-
BOI TEXHUKHM HY)KHO TIIATENbHO, a Iydllle BCEro, €cld He OOUTEeCh B3AThH
B PYKH OTBEPTKY U IACCATIKU, CIENATh BCE CAMOCTOSTEIBHO.

Ilpn  caMOCTOATENBHOM MHOAKIIOYEHWH  DIEKTPOIUIMTBI  €CThb  JIBE OC-
HOBHBIE OITACHOCTH:

*  IOJYYUTh yIap dIEKTPHUECKHUM TOKOM;

*  YCTPOMTb HOXKAap B KBAPTHUPE.

Ecin Bel Oyzmere mnpousBOAUTH Bce pabOThI NPU CHATOM HaNpsDKEHHH,
a DJIEKTPONPOBOJKA COOTBETCTBYET HOpMaM Oe3omacHocTH, To 00e omac-
HOCTU HUCKITFOUEHBI.

Hopwsl 31ech Takue:

*  IHTaHHE DBIEKTPOIUINTA MIODKHA IONydYaThb OT OTACIBHOTO AaBTOMATH-
YeCKOro BbIKNIIOYarenss Ha 25—32 A (TpexmoiocHoro st Tpexdas-
HOH CETH U OJHOIOIIOCHOTO JUIsl 0qHO(a3HO);

* cedeHHe Kalels, MMTAIONIETO IUIUTY, NOJDKHO OBITh HE MeHbINE 2,5 MM?
I8 MENHOTO NpoBoia M 4 MM? Ul aTIOMUHHEBOTO, HO OT AIIOMHUHHSA
B 3JICKTPOIIPOBOJIKE XKEJIATEIFHO H30aBILAThCS;
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* Hy U, KOHEYHO, caMa IPOBOJKA MIODKHA OBITh B COCTOSHHH BBIIEp-
KaThb JONONHHUTENBHYIO Harpy3sky okono 7 kBt (B 3aBucumocté oOT
MOJENU IUIUTBI) — 3TO OCOOEHHO BAXHO, €CIIM NpeXIe B KBapTUPE
3IIEKTPUYECKOIT ITUTHI HE OBLIO.

Ilpy caMOCTOSTENBHOM IOAKIIOUCHHH CTHPAIBHON MaIIMHEI K  yIO-
MSHYTBIM JByM ONACHOCTSAM J00aBIAeTCA TPEThA: ONACHOCTh HEOONb-
IOro MOTONa B MaclTabax OTHAEIbHO B3ATOH KyXHM Mid BaHHOH. Ecnn
Bbl JKMBETE€ HE Ha IEpPBOM J3Taxke, TO MOSBISETCS e€lle M HeKoTopas OT-
BETCTBEHHOCTh IIepE]] COCEOAMH CHHU3y. 3JeChb HAJ0 OTMETHTb, 4YTO CO-
BPEMCHHbBIC CTHPAIbHBIC MAIIMHBI OYEHb OKOHOMHO pPAacXOIYIOT 3IIeK-
TPUUECKYIO SHEPTHIO U BOAY.

Kpome Toro, Ha jBepuax MailMH ¢ (pPOHTAILHOW 3arpy3koil ecThb
SNIEKTPOMAarHUTHBI  3aMOK, MCKIIOYAIOIIMH OTKPBITHE BO BpeMs CTHp-
KA wii noinockaus. CaMu Jke MaIIMHBI CHAOXKCHBI aBapUMHBIM  KIa-
IaHOM JUIS CIIMBa BOJBl BPY4YHYI0 B Clydae HeuclpaBHOCTH. IlosTomy
JUKHX CHeH ¢ OypisMMM IOTOKAMH M COCE[sIMH, 3aTOIUICHHBIMM Ha
HECKOJBbKO JTakel BHM3, KaK B peKJIaMe CpelICcTBa OT HAKUIM, HE MO-
JKET OBITH 110 OIIPEAEICHUIO.

Jns obecrieueHust  3IEKTPOOE30NACHOCTH  HPH  IOJKIIOUEHUH  aBTO-
MaTHYECKOH CTHPAJIbHOM MAallMHKM HaJ0 IIOMHHTb CJEAyIOIIee: pPOo3eT-
Ka I 3TOro arperara JOJDKHA HMETh B CBOEM COCTaBE 3a3eMIILIONINH
KOHTAKT, a MUTAOIINI KabelIb — TPEThIO XKUTy (3AIUTHBINA HOJIb).

B mobom ciydae, 4yro Obl Bbl HUM MOAKIIOYAIM B CBOI JOMAILIHIOK
NEKTPUUECKYI0 CeTh, Hanuuue aupdepeHunanbHbIX  aBromaroB u - Y30
TOJIBKO IPHBETCTBYETCS.

Ecmn mpoBogka B KBapTHpe HE COOTBEICTBYST IICPEUHCICHHBIM —MH-
HUMaNBHBIM TpeOOBaHHMAM, TO Heobxomumo ee jopaborars. Jlut 3TOro
U OKWIBIX IIOMELIEHHMSAX COBETCKOH MOCTpOHKH ObIBaeT JOCTaTOYHO YCTa-
HOBKM  JIOIIOJHUTENBHBIX aBTOMAaTHYECKMX BBIKIIOYATENeH W MpOKIIaJbl-
BaHMA HOBOW JIMHHM K MECTy YCTaHOBKHM TEXHUKH. IIpeHeOperars 3THM
HeJb3s, M COBEPLIEHHO HEBaXXHO, YTO JyMalOT U TOBOPAT IO 3TOMY IIO-
BOAy Te, KTO JOCTaBMJI BaM MallUHY WM IUIMTY U PBETC €€ MOAKIIO-

4aTh, HC UM aXKE MUHUMAJIbHBIX HBO6X0[[I/IMLIX 3HAHUH.

lMoamrovaem sneKTponnury

DnexTpudecKre IUTUTHL ObIBalOT oxHO(a3Hble U Tpexdasubie. OmHy U Ty XKe
Tpex(pasHylo IUIHTY MOXKHO BKIIOYHTh KaK B OAHO(DA3HYIO, TaK M B TPEX-
¢asnyto cetb. OHO(A3HBIE TUUTHI B TPeX(a3HYIO CETh HE BKIIIOYAIOTCS.
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Ecniu BBl cuacTiuBBIA oOsagarens Tpex¢daszHodl ceTH, TO Kabeunb,
HAYIHAH OT pacnpeleNuTeIbHOT0 IMHTAa OO0 pPO3ETKU INIUTHI, JOJDKEH
ObITE uYeTHIpeXKMIBHBIM (¢passr A, B, C u samutHeii Honbs PE). Ilpu
9TOM (a3Hble KHJIBI MOTYT HMETh JI000# LBET: YEpHbIH, KOpUUYHE-
BBIi, O€NbIii WU T. A., @ 3AU[MTHBII HOJb MOXET OBITH TOJNBKO MKEITHIN
¢ 3eneHoi monocoi. Tpu ¢aszsl MO3BOASIOT YMEHBUINTh TOKOBYIO Ha-
rpy3Ky Ha CeTh M HCIIOJIH30BaTh Kabenb MeHbIIero cedeHus. [lockoiub-
Ky Ka0elp YeTBHBIpEXXXWJIBHBIH, TO M Iapa INTENceIb—pPa3beM TOXe
JIOJDKHA UMETh YETBIpE 3JIEKTPOo/a.

Ecin cerp onHodasHas, To Kabenb OyneT TPEXXKUIBHBEIM — Qa-
3a L, paboumit Honp N m 3amutHeii Honp PE. ®a3a wu 3amurHbII
HOJb HMMEIOT T€ JKe IBeTa, 4TO0 U B TpexdpasHoMm kabene, a paboumii

HOJb — CUHHUU, Tony0oit nuinm Genblit ¢ cuHei nonocoi. [lockoabky
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Ka0eslb  TPEeXKWIBHBIH, TO W INTENCENbHBbII pazbeM OymeTr ¢ Tpems
NEKTPOJAMH.

Heckonbko — OTHENBHBIX  CIOB  HOCBATHM  IITENCENBHBIM  pa3beMaM.
IlraTHas mnapa, Tak Ha3bIBaeMble Iama M Mama, MOXET He MOJOWTH s
Bamei cetu. [IpmoOpecT MNOAXOAANIYI0 MOXHO TIPAKTHYECKH B JIHOOOM
MarasuHe onekTporoBapoB. Illtemcenb W po3eTka, U3rOTOBJIEHHBIE — I10
COBETCKMM  CTaHAapTaM, MMEIOT He 0co00 IpUTA3aTeNbHbIA  BHELIHUM
BHI M HEyJOOHBl B MOHTaXe, OINHAKO HapeKaHHWil Ha ux pabory Her. Kpo-
ME HHUX CErofHs IPOM3BOJIMTCS Macca APYTMX BAapUaHTOB I1ap CaMbIX pas-
HOOOpa3HBIX ~ KOHCTPYKTHBHBIX  pelleHuid. Pemaromee  3HaueHue  31ech
OyZeT HWMeTh TONBKO HOMHHAIBHBIA ToK. Ha mpaktuke it so0oi  ObI-
TOBOH 2JIEKTPUYECKOH IUIMTBI JOCTATOYHO INTENCEJLHOW TMapsl ¢ HOMH-

HaJbHBIM TOKOM 40 A.
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Koe-uro HyXHO cKa3aTb M O [HUTaloLEeM Kabene, eclM BAPYr BaM
NpUJETCS MOHTHPOBaTh €ro camocrosTenpHo. Ilpm npokmaake  kabens
B mrpabe (CKpblTas IIPOBOAKA) HEIONMYCTHMO IpPHMEHEHHE TIHOKOro
kabenss B pe3uHOBOM wm3oiAuuu. B yoOom  ciydae ontuManbHeIM - Oyner
kabenb Mapk BBI' ¢ cOOTBETCTBYIOIINM KOJIUUECTBOM HKHIL.

Ha puc. 2.104 mnokazaHa cxeMa MOAKIIOYECHHS TpexX(a3sHOH ILIHTHI
B oxHodasHylo cerb. Eciom HymeBas IIMHa B KBapTUPHOM INUTKE JIMIIb
OlHa, a JIMHUS [JBYXIPOBOJAHAs, TO JKEJNTO-3€JIEHBI IPOBOJ IOJKIIOUA-
€M K 3a3eMJIEHHOMY Kopmycy mutka II[P.

Ha puc. 2.105 noka3ana cxema MOAKIIOYESHHs OXHO(DA3HO IUTHTHI.

lMogroyaem aBTOMaTHYECKYIO CTHPaAbHYIO MaLIHHY

Camast OTBETCTBEHHas M BaXKHas 3aJada 34eCh — BBIOOp MecTa W IIpa-
BWIbHAs  yCTaHOBKA  CTHpaJdbHOW  MammHBL. ~ Hekortopele  TpeGoBaHHA
3eCh BBIIBHTAIOTCS K IOy ¥ HAamoJbHOMY THOKpbiThio. [lom  momken
OBITH JKCCTKWH, TBEpAbIH, TOPU3OHTAJIBHBIHK W HE JOIyCKaTh HpOrnOoB
n pepopmanmii. Crapble TNPOTHUBINME JOIIATHIE IOJBI HE MOAXOIAT —
Ha HHX Jydlle HOJOXHUTH JIACT TOJCTOH (paHepsl WM J000H APYyroil pos-
HBIl IUT OOAXOIAWIEro pasdMmepa. Jlis 3alUThl MOKPHITHS M HCKIIOYe-
HHUS CKOJILKCHUS MO MAIIHHY JIy4lle IOJUIOXKHUTh PE3HHOBBI  KOBPHK
WIN XOTS OBI IIPOCTO KYCOK JINHOJIEYMa.

Ilepen ycraHOBKOW 00s3aTeNbHO HANO YAAIATH BCE TPAHCIOPTHPO-
BOYHBIC JICTAld — XOMYTBI, OpYCKH, OONTBL. XOMYTBI KpPEHAT MHTAIOIIHN
LIHYp W CIMBHOW UDIaHr. Bpycku u OONTBI (UKCHPYIOT MOJNOXKEeHHe Oa-
pabana. DTm JjeTanM CTaBATCS IS NPUAAHUS HKECTKOCTH KOHCTPYKIHH
BO BpeMsi TPAaHCIIOPTHPOBKH, a B Ipolecce pabOThl OHM MOTYT JaXke Ha-
HecTH TOBpexAeHUs. CHATBIE OJJIEMEHTHl JIy4lle COXpPaHWTh Ha CIy4ai
BO3MOJKHOT'O IIepee3/ia.

BeiBepuTh  HOJNOXKEHHWE  CTHPAJIbHOW  MAIIMHBI ~ OTHOCHTENIFHO  IOJa
JydIie BCEro CTPOWUTEIBHBIM YPOBHEM; IpPH €ro OTCYTCTBHM MOXXHO BOC-
MOJNB30BAThCS  MOCYJMHOM C INMPOKHMM [JHOM, HaJIMB B HEe HEMHOTO
BOJbI. MalMHKa, KOTOPYIO HE BBICTABWIM TOPU30HTAIbHO, HOPMAIbHO
paboratp He Oyner, Tak Kak HpU OTXHME ece OapabaH OyAeT CHIBHO BH-
OpupoBaTh; 3Ta BUOPAIMS HUYETO XOPOILETO HE CYJIUT.

[MopkiroueHHe CTUPaNbHOM MAIIMHBI B OJIEKTPUYECKYIO CETh IpoOieM
oOBIYHO  HE  TpexAcTaBIsieT. HoMmmHanmpHAs  3JEKTpHYEcKas  MOIIHOCTH
OBITOBBIX ~CTHPAIBbHBIX MaIIMH COCTaBIseT B cpexHeM 2,2 kBrt. Oro

HC TaK U MHOTI'O, IIO3TOMY CTHPAJIbHYIO MalllMHY MOKHO ITOJAKIIIO-
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4aTh K OOBIYHOH pO3ETKe C 3a3eMIIOMUM KOHTAaKTOM H HOMHHANIb-
HOM Harpy3koi 16 A, Ttem Oomee uTo camMa MallMHAa YXK€ OCHAlIEHa
CTaHJApPTHOM COOTBETCTBYIOIIEH  BMIIKOM. TpexdasHbIx  cTHpaNbHBIX
MalmuH He OBIBa€T, MO3TOMY BCE OHM MOAKIIOYAIOTCS IO CXEMe, MpHUBe-
JieHHO#t Ha puc. 2.105 it ogHO(a3HOU SIEKTPHYECKOIT ITUTHL.

Jlanee  HeoOXoIuMO  OpraHu3oBaTh  Bojozabop. Jlis  dTOrO  MOX-
HO  BOCHOJb30BAaThCS ~ INTATHOH  TOYKOM  MOAKIIOMEHHMS K  XOJIOJHOMH
BOAE PAKOBHHBL, [Jylla MIM yHHTa3a: IIpUOOpeTaeTcss TPOWHUK  CO-
OTBETCTBYIONIEr0  pa3Mepa, M yxKe K HeMy MOAKIOYAeTCS 3alMBHOH
utaHr - (OOBIYHO  BXOXUT B KOMIUIEKT; €CJIM  €ro JUIMHBI  HEIOCTaTou-
HO, HYXHO Oyner mnpHoOpecTH MNOAXOILIEro pasMepa) U TO, 4YTO
OBUIO IOAKIIOYEHO paHee, — pPaKOBHHA, IyIOl WIH YHHTa3. 31eCh IO-
HagoOuTcss  (propornmacToBas — YIUIOTHUTENbHAs  JICHTa (€€ Has3bIBAlOT
OYM-neHToll); TIJIaBHOE TMpH 3aTsHKKe — HE IIepeycepACTBOBaTh, He-
KOTOpbl€  JleTalld  CAHTeXHUYECKOH  apMaTypsl  3ampoCcTO  JIOMAIOTCA
OT UPE3MEPHBIX YCUIIHA.

MoOXHO, KOHEYHO, YCTaHOBHTb XOMYT Ha TpyOy ¢ XOnogHoH BoJOI
U YCTPOUTb AaBTOHOMHBIH 3a00p BOABI JUIi MAIIMHKH, HO 3TO IOTpely-
€T JONOJHHUTENbHBIX TpPyHO3aTpaT (CBEpJCHHE TPYyOBI, MOHTaX XOMYTa
U T. 1I.). 3aJMBHbIE IUIAHTH BBIMYCKAIOTCSA pa3IMYHOW MIMHBI — 10 5 M,
a IPUCOCAMHMUTEIbHBIE HUX pa3Mepbl YHU(PULUPOBAHBI, TaK YTO TOJOBY
0c000 JTOMaTh HE MPUIETCSL.

IIraTHBIl  COIMBHOM IUIAHI  CTUPAJbHOM MAIIMHBI  YaCTEHBKO  TOXKE
okasplBaeTca KOpoTkuM. IlosTtomMy mnpuoOperaeM CIMBHOM HuIaHr  (OHH
TaKKe TPOAAIOTCS PAa3IMYHOW JUIMHBI 10 5 M), HapalMBaeM C €ro Io-
MOIIBIO  INTATHBII M opraHu3oBbiBaeM ciauB. CIHMB  HENOCPEICTBEHHO
B KaHAIM3aLHUIO HAMHOTO IPEANOYTHTENbHEEe BCEX IPOYMX BapHaHTOB
0 ILeloMy psiy MNpuuuH. Bo-mepBbIX, NOTEKM TIpA3HOH BOXABI IOCHE
CTUPKM HE YKpaciT HM paKoBHHY, HH BaHHy. Bo-BTOpbIX, IUIaHr U3 pa-
KOBHHBI WM BaHHBl MPHIETCS pETYJPHO BBIHUMATh, M HET HUKAKUX
TapaHTHif, 4YTO €ro KOraa-HuOyIb He 3a0yAyT IIOCTaBHTH OOpaTHO Iie-
pex CTUPKOIL.

B mobom ciydae mnpu  yCTpoHCTBE ciMBAa HYXKHO coOmomaTrb  psia
npapun. [Ilpexnae Bcero Ha 3afHel CTEHKE MANIMHKM Ha KIMICAaX Hajo
3aKpenuTh IMETII0 W3 CIMBHOIO IUIaHra (JO CaMOro BepXa MAalIMHKH
U BHU3, JO IOla) — CBOCOOpasHBIM CH(OH, HEOOXOOHMEIH I TOTO,
4yroObl BOJA HE 3areKkaja M3 KaHauu3aluu oOpaTHO B MamuHKy. Kpome
TOrO, CaM CJIUB CleAyeT pacloiokuTh Ha BbicoTe 50—80 cM oT ypoBHA
nosa. 3To Hy>KHO JJIsl HOPMaJIbHOH pabOoTHI CIMBHOIO HACOCA.
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Ilpn  ycrpoiictBe ciaMBa B KaHAIM3ALMIO HEOOXOAMMAa  yCTaHOBKA
TpoitHuka. Ecmu nuamerpsl TpyO0 M LIaHTa HE MOAXOAAT Ipyr JApyry,
MOKHO BOCHOJIB30BaThCS YINIOTHUTEIbHBIMU My (QTaMu.

Ecan cnuB Bce ke ycTpaMBaeTCs B BaHHY HIM PAaKOBUHY, TO Heo0Xo-
IUMO HAJeKHO 3a(pUKCHPOBATh CIMBHOW IIAHT, HAIpUMEp C IIOMOLIBIO
IJIaCTHKOBOT'O KOKyXa-KpIOyKa.

B 3axmroyeHMe HY)XKHO CKa3aTh, YTO JalleKO HE BCE TaK CTPAIIHO, Kak
HWHOTZIa KaKeTcs. A TIoceMy, HUMesl JIMIIb HEMHOrO YCepAus M O>KeNaHusd,
BIOJIHE MOXKHO M30€XaThb JIMIIHUX pacXoJOB HAa YCIYyTH COMHHUTEIbHBIX
MacTepoB M TNPUOOPECTH B3aMEH CIIOKOMCTBUE U YBEpPEHHOCTb. Benb 10
KOHIIA YBEPEHHBIM MOXHO OBbITh TOJIBKO B TOM, 4YTO CJIEIaHO COOCTBEH-

HBIMU pYKaMHU.

INEKTPOMOHTAXHbIE PABOThbI
B AEPEBAHHOM AOME

B sToM pasgene peub MOHIAET O TOM, KakK BBIIOJHUTH BJIEKTPOMOHTAX IO
JiepeBy, coOoias BCE YCTaHOBJICHHBIE HOPMBI M MpaBUila 3JIE€KTPO- U I10-
MapHOH 6e30I1acHOCTH.

Tema »5IeKTPOMOHTa)ka B JEPEBIHHOM JOME OYEHb IUIOXO OIHMCaHa
U B ImTEeparype, u B lHTepHeTe, W, YTO caMOe IEYAIbHOE, 9acTO pEKO-
MEHJAMU U TIPUMEPbl  BBIIOJHEHHOIO  JIEKTPOMOHTAXKa  CEpbE3HBIMU,
Ha TMEpBBbIA B3MVIAN, OpPraHM3aLUsIMHU CIUIOIIL M PSJIOM IECTPAT BOIHUIO-
IIMH HapyIICHUAMH.

IMocne TpynoBbix OynHeld B 3ara3oBaHHOM Meramnoyiuce OOJBIIMHCTBO
JMIoJeH CTPEMHUTCS Ha BBIXOJHBIE BBIEXaTh 3a TOPOJ, YTOOBI IIOJBINIATH
CBEXMM BO3IyXOM M IIPUKOCHYTbCS K II€pPBO3JaHHONH mpupozge. MecToM,
Kylla MOXHO OTIIPaBUTbCS OTHOXHYTb OT TOPOJCKOH CyeTbl, OOBIYHO sIB-
JsIeTCs 3arOPOAHBIH JIOM MU Jaya.

B nmocnenHee BpeMs MHOrME OTHAIOT IPEANOYTEHUE IIPU  CTPOUTEINb-
CTBE JOMa HAaTypaJlbHbIM MaTepuajaM, OJHMM M3 KOTOPBIX SIBISIETCA Je-
peo. Ecnm BB pemmiy INOCTPOUTh WM IPHOOPECTH JEPEBSHHBIA I0M,
TO BONPOC MOHTaXa O3JIEKTPOINPOBOJKM — 3TO IepBoodepeqHas 3abora.
I'paMOTHO ¥  KayeCTBEHHO BBINOJIHEHHBIH 3JIEKTPOMOHTAaX IIO3BOJIMT HE
oracaThCsl HOXKapa B Cllyyae KOPOTKOIO 3aMbIKaHUS U CIaTh CIIOKOKWHO.

IlepBbIM [eI0M HYXKHO 3aQyMaTbCsl O TOM, KaK M OTKyJda IIOJBECTH 3JIEK-
TPO3HEPTHIO K JOMY, YTOOBI 00ECTICYNTD B HEM KOM(OPTHEIE yCIIOBHS.
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INonkmioyeHHe K OIEKTPUUECKUM CeTsiIM  OyIeT MpOUCXOAUTh B  He-
CKOJIBKO OJTallOB: MOJy4YeHHE TEXHUUYECKUX YCJIOBUM HA  MOAKIIOYEHHE
JNIEKTPOSHEPIMH B KOMIIAaHMM  (OpraHM3alluM), OCYILECTBISIOMEH  3Iek-
TpoCHaOXeHUe, pa3paboTKa IPOEKTa BIEKTPOCHAOXKCHHSA, IIOUCK  IIPO-
(eCCHOHANBHOTO — HCIIONHHTENS, KOTOPBIH  BBINOJHHAT BCE  BIEKTPOMOH-
Ta)KHbIE PAOOTHI C YUETOM BAIIUX MOXKENAaHUH U TpeOOBaHUIA.

TexHuueckue yCIOBHS — 3TO JOKYMEHT O HaJMUYUM BO3MOXKHOCTH
BBIICTICHAS. HEOOXOOUMOM BaM MOIMHOCTH Ha NHTAOMEH IIOJCTAHIUU
U TIepedeHb TEXHUYECKHX MEPOIPHATUH, KOTOpble OOS3aTENIbHO HYXKHO
BBIMOJIHUTD IS TIOJKJIIOUEHUSI K IEKTPOCETSIM.

Ilocne nosydyeHuss TEXHHYECKUX YCIOBMH  HEOOXOQUMO  pa3paboTaThb
MPOEKT BJIEKTPOCHAOXKEHMs [oMa, Jaud Wi KoTremka. IIpoekr — 310
(GaKkTHYeCKH  NPEABAPUTCNBHBIM  IUIAH  BBHINOJNHCHUS  3JIEKTPOMOHTA)XKHBIX
paboT W mepeyeHb HEOOXOAUMBIX JUIS 3TOr0 MaTepualioB, IO KOTOPHIM
MNOAPSIYMK  CMOXET paccuuTaTh CMETHYI0 CTOMMOCTh MO  MarepHajlaM
U MOHTa)KHBIM paboTaMm.

CTOUT OTMETHTh, YTO MPOEKT pa3pabaTblBaeTCs Ha OCHOBAaHMU IIO-
xKenaHui M TpeOoBaHMil 3akazumka (MECTO pa3MeLIeHHs pPaclpeneu-
TENBHOTO IHTA, CIOCO0 TWPOKIANKH KaOels, IIOAKIIOUCHHE K 3JIEKTpO-
CeTH, YCTaHOBKAa DJJIEKTPOOOOPYAOBAaHHA), €CIH OHH HE IIPOTHBOpEYaT
HopMaM u TpeOoBanusM IIYD W mpaBun TEXHMYECKOH 3KCIUTyaTalUH
3/eKTpoycTaHoBOK noTpebureneit (IITIIT).

Ha BpeMms CTpOHTEIBCTBA HOBOIO JOMa HIM HHOTO OOBEKTa BBINOJ-
HSETCS BPEMEHHOE IIOAKIIOUCHHE K JICKTPHYECKUM CeTsM it (QyHK-
LHOHUPOBAHUSI  CTPOUTENIBHBIX YCTPOHCTB W ammapaToB (OeToHOMelIan-
Ku, Apenu, nepdoparopa, CBaApOYHOro anmapara 1 T. J.).

Tak yX CIOXMJIOCH, 4YTO [UIsI DHEPreTHUecKod KoMHaHuM (OpraHu3a-
LHH), OCYLIECTBIAIOIIEH 93JeKTpOCHaOXKeHUe, Tropa3fo yaoOHee HUCIONb-
30BaTh BO3JYLIHbIC JHHUHM OdnekTponepenaun (BJI) g pacrpeneneHus
anekTposHeprur. CyIiecTByeT TpH CIoco0a IOAKIIOYEHHS K BO3IYIIHOH
IMHAM DJIEKTPONepefiadd — 5TO IOAKIIOUCHHE CaMOHECYIIUM H30JIUPO-
BaHHbIM npoBogoM (CHII), mpoxnmagka kabenst B 3emile M IPOKIaJKa Ka-
Oems mpu momomm Tpoca. Kaknmpli crmoco6 HMeeT CBOM OCOOCHHOCTH,

KOTOPBIC CTOUT paCCMOTPEThL OTACIbHO.

Bsoa nposoaom CUI

[LJ'ISI NOJYUCHHSL pa3pClICHUs Ha IOAKIIOYCHUE K DJJICKTPUYCCKHUM CETAM,
Kak yxe TOBOPHJIOCH, Tpe6yeTc;1 TIOJIY4YUTDH TCXHHUYCCKHE yciioBus
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W BBIIOJHUTH UX. B 3aBUCHMOCTM OT THIIA MECTHOCTH M KJIMMaTHYECKHX
yclnoBuit B NPOEKTE  UIEKTPOCHAOKEHHsS  pacCcuMThIBaeTcs  Haubosee
onTuManabHOe M Oe3omacHoe paccrosHue mnposera Juii CHUII 6e3  ycra-
HOBKH JIOTIOJIHUTEIIBHBIX ONOP (CTOJIOOB).

Jlnst  ynoOcTBa  SKCIUTyaTallMd  JHEPrOCHUCTEMBI JOMa Hauboliee ONTH-
MajbHBIM M IPaBUIbHBIM pelleHHeM OyAeT YCTaHOBUTb OINOpYy Ha CBO-
eMm ywactke. Ha »sTom cronbe Hamo CMOHTHUpPOBaTH BBOJHOW aBTOMATH-
YECKHH  BBIKJIIOYATENb, KOTOPHIM IIPM  HEOOXOIUMOCTH  MOXHO  Oyzer
00ecTounTh BeCh JOM. B INpOTUBHOM cilydae KakAblii pa3, KOrla BO3HHK-
HET HEOOXOJUMOCTh  IEKTPOMOHTAXHBIX  paboT, mpuiercs oOpamarb-
csi B DJIEKTPOCETH C 3asiBKOH Ha OTKIIIOUEHHE BCEH JMHMUHU 3JEKTpoIepe-
a4y, 4YTO TIOBJEYET 3a COOOH 00eCTOUMBAaHHE BCEX JOMOB, IHTAIOIIUXCS
OT 3TOW BO3IYIIHON JIMHUU.

DIEKTpOMOHTaXX BBOJA BBINOJIHACTCS OT BO3AYIIHOH JIMHUM 3JIEKTPO-
nepeiaud A0 Bameil omopsl (WM A0 JIOMa) C IIOMOIIBIO  CHELUATbHBIX
KperuieHul (aHKepHBIX KPOHIUTEHHOB, 3a)KMMOB), Ha KOTOPBIX 3aKper-
asercs CHIL. Ilpu mnoAKIIOUEHHMM K BO3MYIIHOM JIMHUM 3JEKTpoIepesa-
Yl Ha OIOpe, K KOTOPOIl BBl IOAKIIOYACTECh, MOIDKHO OBITh BBIIOIHCHO
noBTopHoe 3azemsienne PEN-mpoBogHmka. 3T0  HE0OXOJUMO, IOCKOJIBKY
cymecTBytomas cucrema 3aszemienust TN-C ycrapena.

Ot omopsl BJI (unm ycraHOBIEHHOW Ha yuyacTKe OIOpbI) K CTEHe
noma CHUII  MoHTHpyeTCs ¢ IIOMOIIBIO CHELHANbHBIX aHKEPHBIX Kpell-
JNeHuit Ha BblcoTe He MeHee 2,75 M or 3emmu. OT Mecra KperuleHus
K cTeHe 10 Mecra mnpoxoxieHus ueped creny CUIl nomken ObITh 1po-
noxeH B roppupoBanHoi TpyGe wu3 IIBX wuiam  kopobe, oOs3arenbHO
HECropaeMoM.

IIpoxon 4epe3 CTeHy MOIKEH BBINOJHATBCA B  METAJUIMYECKOH  TOJI-
CTOCTeHHOH TpyOe (rmmb3e). /Jlusg 3amuThl OT MEXAaHUYECKUX IOBPEXK-
neHuit (B pe3yspTaTe TpeHWs WM u3ruba Kabens) B THWIIb3€ yCTaHaB-
JIMBaeTCs  IIacTMAccoBas  BCTaBKa, IIOCJE 4Yero THib3a  3a/ellbIBaeTCs
MPOTHBOIOXKAPHBIM COCTABOM.

BBINOJIHMB ~ 3IIEKTPOMOHTa)K ~ BBOJHOTO  IPOBOJA  4epe3  MeTalInye-
CKYl0 Tuib3y BHYTpb aoma, CHII mnpoxmajbiBaeTcss 10 TJIaBHOTO paclpe-
nenuTenbHOro muTa (muT ydera). CrmocoObl NMpOKIAaAKH MOTYyT OBITH pas-
JMYHBIMM; TJIaBHBIM  YCJIOBUEM BbIOOpa crmoco0a IPOKIAIKU — SBIISIOTCA
TpeOOBaHMUS EKTPO- U MOKAPHOH OE30M1aCHOCTH.

ONEKTPOMOHTaX OTKPLITOI IPOBOJKH JOJDKEH ObITh BBINOJIHEH B KO-
pobe, DIEKTPOTEXHUYECKOM IUIMHTYCE WIM IUIACTMKOBOH TpyOe, KOTO-

PBIC HE IOAACPIKUBAIOT TOPEHUC.
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ONEKTPOMOHTaXX CKPBITOM IIPOBOAKH TpeOyeTcs BBIIOIHUTH B Me-
TaJUIMYECKOM TOJCTOCTEHHOH Tpybe B coorBerctBuu ¢ IIYD. DOror cno-
€00 ABIISIETCS OUEHb 3aTPATHBIM M TPYI0EMKHM.

Ecimu Bel XOTHTE OONEr4duTh M YICHICBUTH MOHTaX CKPBITOH 3IEKTPO-
HPOBOJKH, TO TpebyeTcs oTmenuTh roppuposanHyo Tpydy IIBX co Beex
CTOPOH OT MOBEPXHOCTEH CropaeMbIX KOHCTPYKIMH CIUIOMIHBIM  CJIOEM
HecropaemMoro Matepuana (WITykaTypka, anebacTp, LEMEHTHbIH pacTBop,
6eroH W T. m.) TommuHOM He MeHee 10 mm. Jlamee nwTarommi NPOBOJ
HOJKIIFOYAaeTCd HA BBOAHOM aBTOMATHYECKHH BBIKIIOYATENh B IIHUTE Yyde-
Ta, B KOTOPOM YCTaHOBJIEH CUETUHUK.

Hexoropble  JHepreTMyeckHMe  KOMIAHUM  O0A3BIBAIOT  I10Jb30BaTeneit
yCTaHABIMBAaTh INUT ydeTa Ha (acage [oMa, MOTHBHPYS 3TO MOCTYIHO-
CTBIO CHATHS TIOKa3aHUHM CYeTYyMKa, HO BBl HMEETE€ IPaBO YCTAaHOBUTH
ero B pgoMe. Ecmm ke ocmapuBaTh IPEIJIOKEHHbIE TEXHMYECKHE pelle-
HHS OCOOOr0 KENaHMs HeT, TO TMPUAETCS CMOHTHPOBATb TI'€PMETHYHBII
aHTHBaHJAJbHBIA IIUT ydera Ha acage aoma. B Ttakom cimywae CHII Ttpe-
Oyercs 3aBeCTM B ILIMT ydeTa M MOAKIIOYMTb Ha ammapar 3alluThbl, a 3JeK-
TPOMOHT@X BBOZJA OT IUTa y4yeTa A0 [IJABHOTO paclpeleNUTeIbHOro Miu-
Ta BBIIOJIHUTE KabeneM ¢ MeAHbIMH KunaMu Tuna BBIHT.

Ilpoxox xabens dYepe3 JEpEBSIHHbIC CTEHBl JODKEH OCYLIECTBILATHCS

TaKHM e 00pa3om, kak u nposogom CUII.

BBop kabenem BBIHI-LS

[onkmioyeHNe JEPEeBSHHOTO JKWJIOTO JOMa K CETH 3JIEKTPOCHAOXKCHUS
Yyepe3 BO3IYIIHBIA BBOJ OOBIYHO JEIHTCS HAa TPH 4YacTU: BBIOOp KOpH-
Jopa C MHHUMAJIBHBIM KOJHMYECTBOM OMNACHBIX IEPECEYCHHH, ITOJKIIIO-
YeHHWE K BO3AYIIHOW JIMHUM 3JIEKTPONEpefayd U JICKTPOMOHTaX Kabe-
a1 B murT ydera. Ecnm gnmHa BBOma Oomee 25—30 M u He ynmaercs
n30exarh  ONACHBIX  IEpeceueHui, TO TpeOyeTrcsi yCTaHOBKa  JIOMOJI-
HHUTEIHOW OMOpHL. YUUThIBas, 4YTO B OOJBIIMHCTBE CIy4acB OJIEKTPO-
cHa0XeHHe OT  BO3AYIIHOM JIMHMM  BJIEKTPOINepeladd  OCYIIECTBISIETCS
mo cucreme 3azemsieHuss TN-C, To BBOJ (B 3aBUCHMOCTH OT TOTO, Ka-
KO THUTaHWE MpearojiaraeTcsi — OXHO- MM Tpex(dasHoe) IKeNaTelbHO
BBIIONHATh IBYX- WIIH YeTHIPEXXKWIBHBIM KabenmeM BBIHr-LS, ceuenue
KHJI  KOTOpOTO  IOJOWpaeTcs IO  PacueTHOMY IOTPEOJICHHIO  JHEPIHuw,
HO JIOJKHO OBbITh He MeHee 10 Mm2,

Tenepp, korma c¢ BbIOOpoM Kabeys Ui BO3AYIIHOTO BBOAA OIPECIIH-
JIUCh, HEOOXOQMMO pELIMTh TPU 3aJadd: IepBasi — MAKCUMAaJbHO 3alllu-
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TUTh Ka0elb OT MEXaHHYECKUX MOBPEXICHUH M aTMOChEpHBIX SBICHHH,
BTOpasl — YMEHBUIMTb HArpy3Ky HaTsOKEHUsT Ha caM KalOelnb M TpeTbi —
0o0ecreYnTh MAaKCHMAaJbHO O€30IACHBIH U TepMETHYHBIH BBOA B  JIOM.
JUIt  3TOro  BOCHOJB3yeMCS H30JIMPOBAHHBIM  CTAIbHBIM TPOCOM  JUaMe-
TpoM He MeHee 5 MM. Ero nnmmna nomkHa ObITh OT cToy®a O MecTa Kpen-
JIEHUs Ha CTEHe 3[aHHsi C 3alacoM He MeHee 1 M ¢ KakAoH CTOPOHBI.
IMoxroroBum rodpupoBaHHyro TpyOy [OUAMETpOM Ha OJUH THIIOpa3Mep
Oonbllle  BHEIIHEr0 JAMAMETpa  JJIEeKTPUYEcKoro kabemns, uToObl  Kabenb
cBOOOJHO mpoxoaua ckBo3b rodpy. Ilpm »sTomM jnumHa rodpupoBaHHON
TpyObl JOJDKHA COOTBETCTBOBATH DACCTOSIHUIO OT CTONOA OO0 CTEHBl J0-
Ma M OT CTEHbl JOMa MO JIMHMU O3JEKTPOMOHTa)Xa [0 IIMTa YydyeTa HIH
BBOJIHO-PACHpEEIUTENbHOIO IUTa, €CJIM JOM MHOTrOKBapTHpHbIH. Jlyu-
mie, eciii B rodpe €crb TPOCUK, MOMOTarolMil MPOTAHYTh Kabenb, B HHOM
cllydae MpOTsbKKa Kabenss CKkBO3b rodpupoBaHHylo TpyOy OOnbLIOH —[uIH-
HBI TOTPeOyeT HEKOTOPOTO BPEMEHH.

Hpumeuanue. Cpawusanue Hecyujeco mpoca u camozo Kabeus, a mMak-
Jce  CKpYuuanue Ha U3IOM 6 npoieme U 6HYMpU 20QpUpOSAHHOU Mmpyobl
CMpo20 OCHPEWAIOMCH.

Ilpexxne yeM mnpucTynmuTh K MpOKIaAKe Kabends, HaJ0 IOATOTOBUTH
BCE HEOOXOIMMBIC KOHCTPYKIHMM M  TEXHOJNOTHYECKHE OTBEPCTHA  JULL
BBOZa Kabens BHYTph JOMa. B KauecTBe KOHCTPYKIHMH OyIeT CIyXHTb
KpIOK, HAJeXHO BKPY4YEHHBIH B CTGHy MM HECyI[ylo Oanky (poHTO-
Ha JIByXCKaTHOM KpbIIIM Ha BbICOTe He MeHee 2,75 M or 3emun. Ecmn
BBICOTA 3/aHUsl JTOrO CcJenaTb HE I03BOJSIET, TO TPeOyeTcst HCIHOIb-
30BaTh CHELHAIBHBIH KPOHIUTEHH C TakUM IUIEYOM YyIOpa Ha CTEHY,
4yroObl MOI' CBOOOJHO BBIEPKUBATH MacCy KalOemst M CHIy HaTsxKe-
HuA Tpoca (puc. 2.106). B psame cimydaeB 1 M ObIBaeT JOCTaTOYHO, TaK
KaKk CTpOeHUs Hxke 2,2 M He BCTPEYAIOTCS, a JUIl IOJ3EMHBIX COOpY-
KEHUH  TpeOyercss  yCTAaHOBUTb  JIOTOJHUTENIBHYIO  Omopy Jubo  BOC-
OJIb30BAThLCS MO3EMHOM IPOKIaLKOi Kades.

MecTo 10X TEXHOJOTMUECKOE OTBEPCTHE IOAOMPAETCs C Y4eTOM TO-
ro, u4roObl Bjlara WM HajdeAb He O00Opa3oBbIBAJACH HEMNOCPEACTBEHHO
B paifoHe Bxoma kabems. Ilo3ToMy, eciH KpIOK BKpPydYeH B BEpPTHKAIbHYIO
MOBEPXHOCTb, TO OTBEPCTUE MPOJEIBIBAETCA BbIIE KpIoKa. Ecium 310 10
KaKUM-JII0OO IPHUYMHAM HE YJAaeTcs Cclelarh, TOTAA MOeNAaeTcs IeTNs, Ko-
TOpas oOIycKaeTcs HIKe oTBepcTuss Ha 20—25 cM U 3akperuisiercs Ha
creHe (puc. 2.107). Taxke MOXKHO HpOAENaTb OTBEPCTHE B IEPEKPHITUH
4epAayHOro IIOMEIICHHsA, HO HE B KpOBJIE, BOJOOTBOMANIMX IPHCIIOCOO-
JICHUSX, OKOHHOM MJIU JIBEPHOM IpOEMeE.
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1™

CrteHa goma

Puc. 2.106. Cxema KpOHIITeliHA VISl MPOKJIAIKH KadeJist

OTBepCTVIe B CTeHe

AnekTpokabernb

/

XomyTbl

Puc. 2.107. Cxema BBOJIa IPOBOJIKH B 371aHHE
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ITocme TOro Kak OTBEpPCTHE TOTOBO, B HETO BCTAaBIAETCA MeETalIAde-
ckasg TpyOa (TMib3a) JMaMeTpOM Ha TpU-UYEThIpe THUIOpasMepa Oouible
ropUpoBaHHOM TPyOBL

Ocranoce  000pyZOBaTh ~ MECTO  HOAKIIOYEGHHS  BBOJHOTO  Kabelst
K  BBOJHO-PACIpCIENUTCIBHOMY  YCTpOHCTBY. Ecmm  nepeBsHHBIE — noM
NPUHA/UICOKAT  OJHOMY  XO3IMHY, TO  YCTAQHaBIMBACTCS  CTaHAAPTHBII
WHIMBUIYAIbHBIA IMUT y4eTa, €CIM HECKOJBKUM — TO MOHTHPYET-
Cs  TJIaBHBIM  paclpeleNUTENIbHBIA  IMUT C  ABTOMATHYSCKUMH  BBIKIIIO-
YaTCIISIMH.

Tenepp, KOrma  IOATOTOBUTCIBHBIE  PabOTBl  3aKOHYCHBI,  MOXXHO
HNPUCTYIATh  HENOCPEACTBCHHO K  OJICKTPOMOHTaXY  BO3IYLIHOH  JH-
HHH BBOJIA.

K cromby skectko 3akpemisieM Tpoc, 00OOpauyuBas €ro JABa-TpH pasa,
U HaTATMBaeM K 3apaHee MOJTOTOBICHHOH KOHCTPYKIMH JIOMa, 4YTOOBI
He ObUIO mMpoBHUCAHMH. 3aTeM 3aTiAruBacM KaOenb B TO(QPHPOBAHHYIO TpY-
Oy u HaumHaeM mojaBemuBate rodpy c kabemem. Co CTOpOHBI J0Ma 3IieK-
TPOMOHTXKHHUK ~KpPENHT TO(QPHUPOBaHHYI0 TpyOy ¢ KabemeM XOMyTaMH
00 Hape3aHHBIM CTANBHBIM IPOBOJOM K HATSIHYTOMY TpOCY, a CO CTO-
poHBl cronba JAPYroi SIEKTPOMOHTaXXHHK C IIOMOINBIO BEPEBKH IIOATS-
ruBaer kabemb K CTOJOYy, HO Yke IO Tpocy. PaccrosiHue Mexay XomyTa-
MH J0JKHO ObITH He Gosnee 50—70 cM.

Ecimu  xabenp JOCTaTOYHO JICTKHIl, HampuMep IBYXKWIBHBIH, W HET
npobiieM HaTsDKGHHS Tpoca ¢ KabeleM, TO KpCIUICHHE XOMyTaMH Tog-
pupoBaHHOH TpyObl C KabelmeM K TpPOCYy MOXKHO CIeNaTh Ha 3eMIe,
a TOTOM YK€ IPHKPEHHTh TpoC C KabenmeM K CcTon0y M JOMy M Hars-
HYTb €To.

CMOHTHpOBAaB BO3IYIIHYIO KalOenbHylo nuHHIO OT BJI 1o creHsl Jo-
Ma, OCTaTOK Kalens B ToQpHUpOBaHHOW TpyOe 3aTATMBAIOT BHYTPH J0OMa
4gepe3 METAUIMYECKyl0 Tmib3y. Ilocae 3TOro TEXHOIOTMYECKOE —OTBEp-
CTHE 33/IeNBIBACTCA ¢ 00CHUX CTOPOH JIETKO yJAIAEMBIM COCTAaBOM.

Ecmn  xabemb BHYTPH IIOMEIICHHS  IPOKIANBIBACTCS  OTKPHITO,  TO
MOXHO TO(QpPHPOBaHHYI0 TpyOy ¢ KaOelmeM 3aKpelmHTh K JEpeBSHHOH CTe-
HE C IIOMOIIBI0 MOHT@XHBIX CKOO WIM XOMYTOB, CICLHAJIBHO MpeaHa-
3HAYEHHBIX IS 9TOTO.

Taroke paspemraertcs BBIIONHATH OTKPBITYI0 IIPOKIAAKY Kabens 10
JIETKOCTOpaeMbIM ~ OCHOBAaHHSM B  Tpy0aX, THOKHX METALIMYECKUX pY-
KaBax, Kopobax. FEcmu HeoOXOAMMO BBINOJHHUTH CKPBITYIO — HPOKJIAIKY
BBOJHOTO Kalensi, TO TpeOyercs 3aTsSHyTh €ro B METAUIMYECKyl0 TpY-

6y Win HOpOJIOKUTh B MCTAJUVIMYECKOM TIIYyXOM K0p06e OT TCXHOJIOTU-
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4eCKOro OTBEepCTHs OO IuTa ydera. [Ipy 3TOM TONINMHA CTEHKH y Me-
TaIIMYECKOH TPYOBI JOIKHA OBITH HE MeHee 3,2 MM.

Ilpy  HEBO3MOXHOCTM  BBINOJHUTH  TaKOH  BJIEKTPOMOHTaX  JOIY-
CKaeTcs OTAEeNATh Kabemb €O BCEX CTOPOH OT JEPEBSHHBIX IIOBEPX-
HOCTEl  CIUIOIIHBIM  CJIOEM  HECTOpaeMoro  marepuana  (IITyKaTypka,
anebacTp, LEMEHTHbIH pacTBOp, O€TOH M T. 1) TONIIMHOM He Me-
Hee 10 Mm.

B Hacrosimee BpeMmsl KaTeropuuecKd 3alpelieHO0 CKPBITO  IPOKIa]bl-
BaTh Kabenb B MeTaUIOpyKaBe, TOGPHPOBAaHHOW TpyOe MM ILIACTUKO-
BOM KOpoOe IO JeTansM, CT€HAM M KOHCTPYKIMSAM H3 CrOpacMbIX Mate-
puanos (aepeso, JACII, ABII u . ).

IMocne TOro kak Bce 3JIEKTPOMOHTAXHBbIE pabOTBI 3aKOHYEHBI U OCY-
IeCTBICHA IPOKIaaKa Kabems orT omopsl BJI no mmra ydera, MOXHO IOA-
KIIOYUTh OKUIBI Kabens Ha omope BJI kx HymeBeIM H  (a3HBIM JIHHHSIM
C TOMOIIBIO CIENUATIbHBIX CXKUMOB. Jlaxke HECMOTps Ha TO 4YTO pOJb He-
Cylledl KOHCTPYKLMH BBINOJHSAET TPOC W HET HArpy3KH HaTsDKeHHs Ha
Kalenb, KaXAyl0 OKWIy KaOenss HeoOXOAMMO 3aKpemuTb Ha COOTBETCTBY-
IOILEM M30JIITOPE JIMHUHU, HO 0€3 HAaTsDKEHHS.

Ilo oxoHYaHMM BCEX JJIEKTPOMOHTAXHBIX paboT TpeOyeTcs MpoBe-
CTH 3aMep CONpPOTHBICHHSA M3OJANUM. OTO HEOOXOAUMO JUIL TOrO, 4YTO-
Obl OBITH YBEPEHHBIM, 4YTO TMpPU TMPOKJIAJAKE Kabeas He MOBPEOHIN ero
nm3omaguio. Ecnmu Bbl He MOXeTe€ CaMOCTOSTENIbHO IIPOBECTH HU3MEpPEeHus,
TO CIEIyeT BbI3BATh CIELHUAINCTOB, KOTOPbIE [0 pPEe3yJbTaTaM MCIIbITa-

HUN BBIITUAITYT IIPOTOKOJ 06CJ'I€L[OB3.HI/I$I KaOCJIbHOM JINHUU.

Beop kabenem BB6LLB 1 BBIHI

Ilon3emuas mpoxyagka Kabenss B KadecTBE BBOJA B JCPEBAHHBIA  JIOM
SBISETCS  caMbIM  O(P(EKTUBHBIM W  KauyeCTBEHHBIM CHOCOOOM,  II03BO-
JSIIOLIMM ~ 3HAYHUTENBHO TOBBICHTH 0E30MAaCHOCTh IMOTpeOHTENed U CpOK
9KCIUTyaTallMd.  EJAMHCTBEHHBIH  HEJOCTaTOK —  MOXET  IOTpe0OoBaTh-
Cs TONy4EHHE pa3pelIMTENbHBIX  JOKYMEHTOB JUIS  IIPOBEICHHS  3€M-
JSHBIX PaboOT 1O TEeppUTOpUHM OOIIECTBEHHBIX Yy4acTKoB. CaMblii TpOCTOi
crocod  u30exarh  OIOPOKPATHYECKHX  HPOBOJIOYEK,  TPaThbl  BPEMEHHU
U HEpPBOB, Jla M COKOHOMHTh HEKOTOPYIO 4YacTh JCHEKHBIX CpEICTB
(Bo3mymHas JIMHHMSA BCETJa JEIIeBNe MOA3EMHOH), —  BOCIIOJB30BaTh-
Cs  MaJCHBKOW XHTPOCTBIO — YCTAaHOBUTH JIOIOJHUTEIBHYIO JIEPEBSH-
HYI0O Omopy rnae-HMOyIb Ha Kpalo ydacTKa W 3alMTaTh €€ OT JIMHUH
JJIEKTPOCETEH.
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Mecrto a1 CcOOCTBEHHOH OIOpBI BBIOMpaeM C y4eTOM MHMHHMMAJbHBIX
BO3IYIIHBIX MepeceyeHHu M C TeM, UYToObl OHAa KaK MOXHO MEHbLIE Me-
maga B XO3fHCTBE, HE yXyJmIas K TOMY JK€ BHEIIHHH BHJA HPHIOMOBOTO
ydactka. IIpm 3TOM Hamo IIOMHHUTH, YTO IPHUBEICHHBIH CHOCOO IIOA3EM-
HOTO OJICKTPOMOHTa)ka Oolee MHpHeMIeM JUIi CTPOCHUH, y KOTOPBIX IIpH-
ycaneOHbI y4acTOK JIOCTaTOYHO IIPOCTOPEH M BCE paBHO TpeOyeT ycra-
HOBKY JONOJHHUTENbHBIX omop. Jlis  cTpoeHuif, KOTOpbIE  pa3MeLIeHb
B HemocpeicTBeHHOW Omumsoctu ot JIOII, mydme BocHosb30BaThCS —BO3-
JIYIIHBIM BBOJIOM.

Korma coGctBeHHast omopa 3amuTaHa, MOXHO IIPUCTyNaTh K 1oa0o-
pYy HEOOXOIMMBIX MAaTepUaJoB M MOATOTOBKE MecTa II0J TpacCy M BBOJ
kabems1. B kauecTBe mPOBOJHMKA OIEKTPUYECTBA IO CHCTEME 3a3eMIle-
Hus TN-C OymeM HcCHONb30BaTh JBYX- WIM YeTBIPEXKUIBHBIH OpOHU-
poBanHblii kabenp BBOILB (BbIOOp 3aBHCHMT OT BBOJAAa — OJAHO- HWIH TPEX-
(da3HOro), KOTOpHIA  cCHELUMAlbHO INpEJHa3HaueH Juli MHPOKJIAAKU  IOA
3emsieil. CeueHue SKMI MNOAOMpaeM [0 pPacyeTHOMY IOTPEOJICHUIO 3IIEK-
TPO3HEPIHY; B JIIOOOM CIIydae OHO JODKHO OBITh He MeHee 10 Mm2.

Jlimna  kxabens  JOJDKHA — COOTBETCTBOBATh — AJIMHE  JIMHMU  3JIEKTPO-
MOHT@)Xa OT M30JITOPOB Ha CTONOE [0 MIMTa ydeTa WIM 3alluThl C 3a-
macoM 1mo 1 M ¢ kaxaoil cropoHsl. IIpu 3TOM Hago NOMHUTH — Cpallu-
BaHME DJJIEKTPHYECKOr0  Kabens B  CKPBITBIX  Yy4acTKaX KaTeropu4ecKu
BocHpemaercs. A U 3alUThl caMoro Kaleisl IOHANO0ATCA — CTajlbHbBIE
YroJdku WM  TpyObl, KOTOpble OyAyT MCIIOIb30BAaThCA HA  OTKPBITBIX
ydJacTKax IpoJeraHus KaOels, TO ecTb IO cTondy U 1O CTCHE 3[aHWd,
ecnu BBOJ OyJeT OCYLIECTBIATHCS HE CKBO3b (YHIAMEHT WIH MOJBANb-
HOE MTOMEIIEHHUE.

Jlis BBOJAa B JIOM HCHOJIB3YyE€M OTPE30K METAIMYECKOH TpyObl (THIb-
3y) IOHaMeTpoM Ha 2—3 TumopasMepa Oonmbllie AMaMeTpa TO(Gpel U IId-
Hoii Ha 20 cM OoJIbIIIE TOJIIUHEI CTEHBI WM (YHIaMEHTA.

loppupoBannass  Tpyba  OymeT  BBINONHATH  3aIIUTHBIC  (YHKIHH
BHYTpH T1oMemieHus. Ee JulMHa JO/DKHA COOTBETCTBOBATh  JUIMHE  JIU-
HUM DJIEKTPOMOHTaXka OT MecTa BXojga Kabens [0 ycTpoiicTBa yuera
WITH 3aIIUTHL.

Ecmn BBOm B gm0M OymeT OCYIIECTBIATBECS CKBO3b (YHHAMEHT WIIH
CTeHy IIOABAIbHOTO IOMELIEHHS, TO THIb3Y YCTAHABIMBAEeM C HAKIO-
HOM 10—15° B cropoHy ynumbel BO HU30€KaHHE 3aTCKaHWS BOJBI BHYTPb.
Bokpyr BHeWIHEeH IOBEPXHOCTM TWIIb3Y 3a€NBIBAIOT € 00EUX CTOPOH
JErKOyJalsieMbIM  PacTBOPOM  (CTpOUTENbHas  IeHa,  anebacTp,  THIIC,
LEMEHTHBIN PacTBOP).
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Korga Bce HeoOXomumble MaTepHalbl IIOATOTOBICHBI, MOXKHO —IIpH-
CTymaTh K 3¢MIIHBIM paboraM. [ryOmHa Ge3omacHOro 3ajeraus Opo-
HupoBaHHOoro kabemst BBOIIB cocraBmser 0,7—I1,2 ™M oOT THOBepXHO-
ctu  semi. CreloBaTenbHO, W TPAHIICIO pOEM II0 JTUM IapameTpam
mupuHoit 20—50 cM ¢ yKIOHOM He MeHblle 5° B CTOpOHYy cTonba —
BO u30exaHWME CKOIUIEHUS TPYHTOBBIX M JOXKIEBBIX BOJ OKOJIO (yH-
nameHTa (puc. 2.108).

INocne Toro kak TpaHIes BBIKONAHA, 3achlllaéM CJIOH IPOCESTHHO-
ro Imecka TOMIHUHOW 15 cM u yTpamOOBbIBaeM ero. 3areM ocraercs
YIOXKHTh Kabedb Ha JHO TpaHIIEW M HPOTAHYTh €ro BHYTPh JOMa
(puc. 2.109). VYnnorHenue kabens B TpyOe BBINONHAETCS U3 IUICTEHBIX
LIHYPOB, 00Ma3aHHBIX KUPHON (BOLOHENPOHULIAEMOI) IIMHOMU. B crec-

Puc. 2.108. Tpanmes a1 NPOKIaaKH Kadens
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HEHHBIX YCIOBHAX INIyOMHA 3aJlOKCHHs KaOelell B Mecrax BBOJa MO-
*eT ObITh yMeHbIIeHa 10 500 MM.

MoHTaX  3IEKTpHYecKOro  kabelss IO  BHENIHEH  CTOPOHE  CTEHBI
u CcTon0y MOMKHO HPOU3BECTH, NPOTSHYB €ro BHYTPU TpPYObl M YKpEIuB
MOHT@)XHBIMH ~ CKOOamMHM JMOO CHayana 3aKkpenuB  Kabenb 10 JIMHUU
3JIEKTPOMOHTAXKa, & 3aTEM IPUKPBIB CBEPXY YTOJIKOM.

BhImonHEB  BCe  BBINICHEPEUHCICHHBIE  JJICKTPOMOHTaXHBIE  pabo-
TH, HeoOXoauMo yOemuThcs, YTO IPU MpOKIagKe Kabenst He Obuia
MOBPEK/I€HA €ro u3oisinuMs W Kabeldb ToTOB Uil  O€30IacHOM  AKCILTY-
ataquu. Jlng  storo  Tpebyercs  IPOBECTH  KOMIUIEKC — 3JIEKTPOM3MeEpe-
HUH, a MMEHHO: 3aMep CONPOTUBIEHHS H30JIAIMM M UCIBITAHHE Me-
TaITHYECKON CBSA3H.

IpoBens wusmepeHuss U yOEAMBILMCH, UYTO KalOelb HE IOBPEXIEH, He-
00XOIMMO €ro 3achlllaTh B TPAHILEE CJIOEM IPOCESHHOrO I€CKa TOJIIU-
HOM 15 cM ¥ THmIaTeNbHO YTpamMOoBaTh. 3aTeM IIOBEPX YTPaMOOBaHHOIO
fecka Hal0 YIOXHUTb CHUTHAlbHYIO JIEHTY, KOTOpas CIIy)KUT JUISl OIIOBe-
LIEHHUS] 3€MJIEKONOB O HAIM4YMM B 3ewyle  Kabels 107  HaNpsHKEHHEM.
OKOHUATEeNbHYIO 3aChIKY JeJlaéM IMOce IIOJKIIOUeHUs] J0Ma K JIEKTpH-
YECKOM CeTH.

5
ey

Puc. 2.109. YCTpoHCTBO IPOBOAKHU B JIOM:
1 — xabenp cunooii (1o 1 kB); 2 — Tpy0a BomonpoBoHas; 3 — BTyJKa; 4 — cko0a;
5 — nrobenp YB56Y3—YB58VY3 unu YB78Y3; 6 — mydra; 7 — raiika ycraHOBOUHas 3a-
3emrsionias; § — maiiba; 9 — 3anenka (6eron); /0 — xupnuy (IJINTHI);
1] — ynnoTHUTENb; L — IMHPUHA OTMOCTKH
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Moa3emHbIv BBoOA Kabenem BBIHr

Ha ceropgnsmHuii [eHb OXHMM M3 MOMYJSPHBIX MOJKIIOUEHUH K JIHMHUU
JNIEKTPOTNIepejadn  SIBISCTCS MOA3EMHBIH  BBOJ Kabels; OH HCIOJb3YyeT-
Csl NPAKTUYECKH BO BCEX Yrojkax Mupa. OTO CBS3aHO C TEM, YTO, IOJ-
KIIOYas K JIMHUM 3JIEKTpolepejadyu Jo0oe CTpoeHHe, B TOM UHCIe U Je-
PEBSHHBI  JOM, MOXHO MaKCUMalbHO oOecnednTb O€30IaCHOCTb  €ro
KHTeNel, 3HAYUTENbHO IIOBBICHUTH  JUIUTENIBHOCTb  OKCILUIyaTallud  IIPoO-
BOJHUKOB M COXPaHUTb BHEWIHWUH BHJ HPUIOMOBOro JaHAmadra, B KO-
TOPOM OTCYTCTBYIOT CTONOBI M HpoBHcaiomue mnposoga. Ilpu 3Tom 10
COOTHOLIEHHMIO IIEHbl M KauecTBa TAaKOH CIIOCOO 3NEKTPOMOHTaXka  sIB-
JsieTcsl HanOoJIee BHITOAHBIM.

VYuurteiBasg TO, YTO OJHO- MJIM TpexdasHbli BBOJ B OOJBLIMHCTBE CIIy-
4yaeB ocywiecTBisieTcsi mo cucreme 3azemieHuss TN-C, To B KayecTBe MOA-
36MHOr0 Ka0elbHOro BBOJA MOXKHO HCIIOJIb30BaTh JBYX- MJIM YEThIPEX-
KUIbHBIA Kabenb BBI'Hr, cedeHue i1 KOTOPOro MOJAOUPAETCS C YYETOM
3aIJIAHUPOBAHHOIO  TOTPEOIEHUST  JNEKTPOIHEPrHMH, HO HE JOJDKHO OBIThH
MmeHee 10 Mm2.

IMamsaTys o TOM, YTO cpallUBaHME O3JIEKTPHYECKOro Kabens B CKpbI-
TBIX MECTaX KAaTerOpUYECKH BOCIpEIaeTcs, MoA0MpaeM JUIMHY KycKa Ta-
KuM 00pa3oM, 4YTOObI OHAa COOTBETCTBOBaNa [UIMHE JIMHUM DJIEKTPOMOH-
TaXa OT H30JISITOPOB Ha CTOJ0E [0 IUTa yYeTa WIM 3allUThl C 3a[acoM
mo 1 M ¢ Kaxmol CTopoHbl. B KkadecTBe 3ammThl caMoro kaOens OT BHELI-
HUX MEXaHWYECKUX BO3AEHCTBMH  IOJrOTOBMM  CTallbHble O€3HAINOpHbIE
TpyObl. OHM OygyT MCHONB30BaThCS HA OTKPBITBIX y4acTKax IpoJera-
HUs Kabens, TO ecTb IO CToa0y M IO CTEHE 3/aHus, €Clii BBOZA Oyler ocy-
MIECTBIATECS HE CKBO3b (DyHJAMEHT.

Jnas cromba HcHONb3yeM eIie OAHY CTalbHylo TpyOy, IIHMHA KOTOPOH
JIOJDKHA ~ COOTBETCTBOBATb PACCTOSIHUIO OT H30JIITOPOB  JI0 TIyOMHBI  3a-
neranus kabenst ¢ 3amacoM 50 cM Ha u3rud, a amamerp — Ha 2—3 THIIO-
pa3mMepa OoJbliie JuameTpa Kabdems.

Jlnst  cTeHBl JOCTaTOYHO —MCIONBb30BaTh TpyOy MAIMHOM OT TIuTyOHHBI
3ajeraHuss 10 TOYKM BBOJA  OJIEKTPUUECKOro Kabeils B IOMeILIEHHE
mmnoc 50 cM Ha wm3rub; auamerp — Ha 2—3 THHopasMepa Oousblue aua-
MeTpa Kabes.

Jnst TON3eMHOHM  Tpacchl HCIONb3yeM AacOeCTOLEMEHTHYI0 WM  I1OJH-
MepHyl0 Oe3HamopHylo TpyOy. B Hacrosmiee Bpemst Hauboiee yIOOHBIM
SBJIAETCS. MMEHHO TEXHHUYeCKas TpyOa M3 TONMITUIIEHA HHU3KOTO JaBle-
nus (ITHM), nonobpannas Takum 00pa3oM, 4T0ObI B HEe MOTJIA IIOTHO
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BXOIUTh cCTajbHas Tpyb6a. Ee MoxHO 00XaTh CIENUaIbHBIM  XOMYTOM
C LIeJbIO CO3/IaHusI UIEAIbHBIX YCIIOBUIL 171 Mpoeranus Kabes.

OueHb 4YacTO C BHYTpPEHHEH KpOMKM TpyObl B MeCT€ OTpe3a CHHUMa-
10T HeOomblrylo Qacky, 4YTOObl HPEJOTBPATHTH 3allelUieHHe Kabens BO
BpeMsl INPOTATMBaHUA. OTO OOJErduT OJJIEKTPOMOHTaXX U 3aMEHY dJIeK-
TPUYECKOro Kabers.

Tpyosr w3 IIH/l npu He3HAuUMTENbHBIX IIPOCEJAHUSIX TPYHTA MOTYT
nedopmupoBatecs  6e3  u3nomoB. IlostoMy — jomyckaercss  MpOKIaibIBaTh
nx 0e3 MArkof MEecOYHOM MOACHIIKUM IOJ U BOKPYr TpyObl; 00s3aTenb-
HBIM YCJIOBUEM SBISIETCA JIMIIL OTCYTCTBUE B 3€MJ€ KaMHEH, CTpOHUTEINb-
HOI'0 Mycopa U APYTUX TBEPJBIX YACTHIL.

Jonyckaercss mnpoknanka kabenst BBI'Hr B 3emne 0e3 1ONMOTHHTEIHHOW
3alUTBl  OT MEXaHMYeCKMX IOBPEeXIECHUH (TpyObl, KpacHbIH  KHPIHUY),
€CIIM  YCIIOBUsSI NHPOKIAAKU Kabens COOTBETCTBYIOT YCIOBHSIM — OKpYKaro-
me# cpensl. Ilpu Takoif mpokmagke kabens TIIyOMHA 3al0XKCHUS KaOenb-
HOM JIMHUM JO/KHA OBbITb HEe MeHee | M OT IOBEPXHOCTU 3eMJIM; HpH IIe-
peceueHnn — KabenbHOH  JIMHMEH  aBTOMOOMJIBHBIX  JIOpOr  00s3aTelbHO
UCTIONB30BaHUE acOECTOLEMEHTHBIX TPyO ¢ INIyOMHON 3aJloKeHus He Me-
Hee 1 M OT HOBEPXHOCTH 3EMIIH.

Jlna  BBOZAa B JOM  HCHONB3YeM OTPE30K  METAIMYECKOH  TpyOBI
(runb3y) amamerpoM Ha 2—3  Tunopasmepa Oonbine  amaMerpa  rog-
ppl u janumHOM Ha 20 cM  Oonbllie TONIIMHBI CTeHbl (WM  (yHIaMeHTa).
Ecin  BHyTpu goma npoknazka  Ka0Gelns  OCYLIECTBISIETCS  OTKPBITBIM
cnocoboMm, TO rodpupoBaHHas TpyOa OyeT  UCHONHATH  3alIUTHBIE
¢ysxknuu. Ee jumHA JODKHA  COOTBETCTBOBATH  JUIMHE JIMHUH  BJIEK-
TPOMOHTa)ka OT MeCTa BBOJAa Kabens 10 YCTpoMcTBa ydeTa MM 3a-
muTel. B ToM ciydae ecim BBOA B A0M OyleT OCYLIECTBISTBHCS CKBO3b
(yHIAMEHT MM  CTEHYy MOJABAJbHOIO  IIOMELIEHMS, TWIb3a  yCTaHaB-
nuBaeTcs ¢ HakioHoM 10—15° B cropoHy ymumsl Bo m30exaHue 00-
pa3oBaHMs M 3aTeKaHMs BJIArd  BHYTPb; JAMAMETP TMIb3bl  JOJDKEH
ObiTh Ha 2—3 Ttumopasmepa Oosbmie guamerpa [IH/I-tpyOsr.  Ilycro-
Thl BOKPYT TUJIb3bI 33/1€/IbIBAEM JIETKOY1AISIEMBIM PACTBOPOM.

Korma Bce HeoOXoxuMble MaTepualbl IOATOTOBIEHBI, MOXHO IIPUCTY-
HaTh K 3eMJISHBIM paboTaM.

VuureiBasg, 4ro IiIyOMHa 3aneraHust Kabens JO/KHA OBITH HE Me-
Hee 0,7—1 M, komaeM TpaHmel0 MmUpuUHOH okomo 20—30 cM uIM Ha
MIUPHUHY INTHIKA JIONATBl C YKJIOHOM He MeHbIle 5° B CTOPOHY CTo10a
BO M30ekaHHe CKOIUICHUs TPYHTOBBIX WU JOXKAEBBIX BOJ OKoso  (yH-

JaMCHTa.
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Ilocne  3TOoro  mpHCTYmaeM  HEMNOCPEACTBEHHO K  JJIEKTPOMOHTAXKY
Tpy6. Ha pHO TOTOBOM TpaHIICH YKJIaiblBaeM IOIHMATHICHOBYIO TpY-
Oy Tak, 4roObl OAMH €€ KOHEIl BOIIed B TWIb3y, 3apaHee YCTaHOBJIEH-
HYIl0O B CTEHE MOABAILHOIO IOMeleHHs Wi (QyHIaMeHTa (I Hox-
3eMHOro BBOja). Ecinu mouBa KkaMeHHcCTas, TO CHadaja 3achlllaeM CIIOH
fnecka MIM TPOCESHHOM 3eMiM TommuHOM okono 10 cMm u  yrpambGo-
BBIBaEM; TO JK€ CaMoO€ JeJTaeM IocIe YKIaIKd TpyObl B IOATOTOBIICH-
HYIO TPaHLIEIO.

BbimonHMB  MOHTaX Tpy0 B TOTOBOH TpaHIlee, NPUCTyNaeM K IIpo-
TSDKKe Kabems B TpyObl. OTO MOXHO CIemaTh C TOMONIBIO MPOTSKHOTO
Tpoca. Ecim JumHa KaOenbHOW Tpacchl HEBENIWKA, MOXXHO IONpoOOBaTh
NpoTsHYTh ~ Kabenb ©e3  BcrioMoraTensHOro  obopynoBaHus.  3aTeM  CO
cTopoHbl croinba B monoct ITHJ-TpyObl BIEeBaeM HM3OTHYTBIH  KOHeI
cranpHoi TpyObl Ha 20—30 cM BHYTpp M OOXKMMAaeM CHELHAIbHBIM XO-
myroM Ha paccrossHun 10 cm ot konma ITH/I-TpyOer; TO >x¢ camoe mpu
HEOOXOJUMOCTH JellaéM €O CTOPOHBI Ha3eMHOro BBoja. Ocramoch IIpH-
KpelUTh CTalbHBIC TPYOBl IO JIMHHU OJIEKTPOMOHTaXa Kabems K CTON-
Oy ¥ CTEHE 3aHMUsL.

BbimonHUB  Bce  BBIIIENEpEUHCIEHHBIE  paboThl, Heobxoxumo  ybe-
IUTBCS, YTO TP TIPOKIAJKe KaOelns BBl HE IIOBPENIIM €ro H3O0JIIHUIO
n kabenp TroToB a1 Oe3omacHOil skciuryartamuu. Jns 3Toro Tpedyercs
IIPOBECTH HECKOJIBKO ~KOHTPOJBHBIX M3MEpPEeHHMH, a MMEHHO: 3amep Co-
MPOTHBJICHHUS H3OIALMU W 3aMep LeNH MeXIy 3a3eMIICHHBIMH yCTa-
HOBKAMH M DJIEMEHTaMH 3a3€MJICHHOM YCTaHOBKH, T. €. HCIBITAaHHE Me-
TaJUIMYECKOI CBA3M.

IMpoBens wu3mepenus U yOenuBHIMCh, UTO Kabenb HE IOBPEXKIEH,
MOXKHO ero 3aceimarb. CHawama IIOBepX TpyObl HAchIaeTcs CIOH IIpo-
CeSIHHOTO IIeCKa TONMMHOW 15 cM, KOTOpHIH THIATENbHO YTPaMOOBBI-
Baercs.  IloBepx  yTpaMOOBaHHOTO  Ilecka  YKJIAaJbIBacTCA  CHTHAJbHAS
JICHTa, KOTOpas CIYy>KMT JJs  OIIOBEIEHUs 3EMIJICKOIIOB O  HAJIMYUH
B 3emie Kabems mox HampspkeHHeM. OKoOHUaTenbHAas 3achbIka IPOBO-
JMTCS TI0CIIE MOAKIIOYEHHS JIOMA K IEKTPUUECKOH CeTH.

Konenr kaGens, KOTOpBIH HAaXOIUTCS BHYTPU IIOMELICHMsS, 3aK/I04a-
eM B rodppupoBaHHylo TpyOy. IIpm 95TOM TEXHOIOTMUECKOE OTBEPCTHE
C BHEIIHEH CTOPOHBI (yHJaMeHTa 3aJENbIBACTCS LEMCHTHBIM  PacTBO-
poM, a ¢ BHyTpeHHeil (miIf Ha3eMHOro BBOJa — C 00EHX CTOpPOH) — JIeT-
KOYyJaJIieMbIM PaCTBOPOM.

Ecin  xabenb  BHYTpUM — NOMELIEHMS  IIPOKIAJbIBACTCS  OTKPBHITO,  TO
MO>KHO ro()prpoBaHHyI0 TPYOy ¢ KabeseM 3aKpenuTh Ha AepEeBIHHON
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CTEHE C IIOMOLIBI0O MOHT@XHBIX CKOO MJIM XOMYTOB, CIEHHAIILHO IIpei-
Ha3HA4YeHHBIX JUI1 3TOro. Taioke JOIyCKAaeTCs  BBINONHATH  OTKPBITYIO
HOPOKJIaAKy Kabens IO JIETKOCTOpaeMbIM OCHOBAaHHAM B Tpy0aX, THOKHX
MeTaJUIMYECKHX pyKaBax, Kopobax.

Ecin  HeoO6XoAMMO BBINOJHUTBL CKPBITYIO MPOKJIAAKy BBOJHOrO Kabe-
I, TO €ro MPHAETCS 3aTAHYThb B METAIMYECKYI0 TPYyOy WM HPOIOKHTH
B METAUIMYECKOM TJIYXOM KOpoOE OT TEXHOJOTHYECKOTO OTBEPCTHSA IO
muTa ydera. ToNIIMHA CTEHKH METAUIMYECKOH TpyObl MHOIKHA OBITH HE
MeHee 3,2 MM.

IIpy  HEBO3MOXKHOCTH  BBIIOJHUTBb  TAKOW  DIEKTPOMOHTaX  JIOIyCKa-
eTcst OTHEIATh Kabelb CO BCEX CTOPOH OT JEPEBSHHBIX IIOBEPXHOCTEH
CIUIOIIHBIM ~ CJIOEM  HECropaeMoro Marepuana (WITykaTypka, —anebactp,
LEMEHTHBII PacTBOp, OETOH U T. I1.) TOILIMHOM He MeHee 10 MM.

B Hacrosmee BpeMmsl KaTerOpUYeCKH 3alpelieHO CKPBITO IPOKIAabl-
BaTh Ka0emb B METAIOpPyKaBe, TO(QPUPOBAHHON TpyOe WM ILIACTUKO-
BOM KOpoOe MO JeTajsiM, CTeHaM W KOHCTPYKLHMSIM U3 CropaeMbIX MaTe-
puainos (aepeso, JCII, ABII u T. 1.).

IMocne  Toro Kak BCE  DJIEKTPOMOHTaXKHble  pabOTBHI  3aKOHYEHBI
U OCylIeCTBIEHAa Ipokiaika kabenxs oT omopel BJI 1o mura yuera,
MOXXHO HOJKIIOYUTh JKHIBI Kabems Ha omope BJI k HymeBelM u  ¢as-
HBIM JIMHEAM C [OMOINBIO CIICNUANBHBIX CKHMOB. Hecmorps Ha TO
YTO HAarpy3KH HATSDKEHHMS Ha Kabelnp HET, KaXmyl OKuIy Kabems He-
00XOAMMO  3aKpenuTb HAa  COOTBETCTBYIOIIEM  H30JATOpE  JIMHUHM,  HO

0e3 HATSHKEHMS.

MOHTa)K BHYTPEHHEW OTKPbLITOM NPOBOAKU

OmHMM U3 OTBETCTBEHHBIX pEIICHUH B IOCTPOGHHH CXEMBI BIIEKTPO-
CHaOXeHMsl JIepeBIHHOIO JIoOMa  SBJSETCS  BBIOOp  crocoba  MPOKIaKH
Kabenss U yYCTaHOBKH 3JEKTPOOOOPYHOBaHMS — CBETHIBHHKOB, PO3ETOK,
BeIkIIOuaTeneil. K sromy nemy TtpeOyercs HOZOWTH €O BCell OTBETCTBEH-
HOCTBIO, TaK Kak jaibHeHmmas Oe3omacHas OSKCIUTyaTallus BCEH CHCTEMBI
9HEProcHAOXKEHHMs HANpPSAMYI0 3aBHCUT OT BBIODAaHHOrO BaMM  Crocoba
9JIEKTPOMOHTAXKA.

OTKpbITast 3JIEKTPONPOBOAKA B  JEPEBIHHOM JOME€ cuuTaercs Ooiee
0e30ImacHOi B OKCIDIyaTallMM, a IIPU BBIIOJHEHHH 3ICKTPOMOHTAXHBIX
paboT O0OXOAMTCSA TONB30BATENI0 3HAUUTENbHO Jemesne. KoHTpommpy-
I0IlMe U [pPUHUMAIONME CIIyXObl (TEXHaA30p, MOXKHAA30p) TaKkxke OTHAa-
0T MPEITOYTEHHE OTKPBITOH AIIEKTPOIPOBOIKE.
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Ecmu BblOpaHa MMEHHO OTKpBITas IIPOKJIaaKa KaOens, HyXKHO OIIpe-
JIeNuThCA CO cHocoOoM. B nepeBsHHOM JoMe pa3pelieHoO IIPOKIabIBAaTh
BHYTPEHHIOIO  OTKpPBITYIO 3JIEKTpONpoBOoAKY B kopobax IIBX (cm. puc.
2.78), mmHTYycax ¢ KaOemb-kaHasoM (cM. puc. 2.79), rodpupoBaHHBIX
Tpybax IIBX, xectkux tpybax IIBX, MerauopykaBaX, MeTaJUIMYECKHX
Tpy0Oax, OTKPBITO Ha H30JIATOPAX.

Bce mpgemus wu3 IIBX (xopoba, TpyObl, rodpa, IUIMHTYCHI) JOJDKHEI
nMets uHAekc HI', To ecTb He HOINIEPKUBATH TOPEHHE, a TaKkKe CEpTH-
¢ukar moxapHOH 0e301acHOCTH, CepTUHKAT COOTBETCTBHS U  THIMe-
HHYECKOE 3aKIII0YEHUE.

Ilocme yTBepKIEHHS TIPOEKTa SJIEKTPOCHAOKEHHS HEOOXOMMMO  BBI-
HONHUTh pa3sMETKy IIPOKIAAKH KaOeNbHBIX JIMHHH M MECT YCTAaHOBKH
pO3ETOK,  BBIKJIIOYATENCH, CBETUIBHHKOB, CHJIOBBIX IMUTOB M  JPYroro
anekrpoobopynoBanus. K pasmerke crnemyeT MOAXOAWUTb CO Bcell  Tiia-
TCIBHOCTBIO, ‘{T06bl IIOTOM HE NpUIIIOCh nepeacibIBaTh BBITTIOJIHCH-
HbIe PabOTHI.

Ocoboe BHMMaHHe TpeOyeTcss yIeIMTb TpoKIajgKe Kabelb-KaHaJoB
(MOHTaXy KOpoOOB). OTu KabenbHble Tpacchl HEOOXOAUMO  CIUIAHHMPO-
BaTh TaK, 4TOObI OHM HE MEIIAIM B JalbHEHIIEM IIPH pPAacCTAHOBKE B IIO-
MemeHnsAX MeOemu. JKemaTenmbHO yke Ha 3TOM STame XOTd Obl IpuOmu-
3UTENIBHO NIPEJICTABIATH, YTO H TZi¢ OyIeT CTOSTS.

Hambonee SCTETHYHBIM M TapMOHHMYHBIM OyJeT BBIIVIAACTh MPOKIAJ-
ka kabenss B KkaOenbHbIX KaHamax. Cellyac B CBOOOJHOI Npojake MOX-
HO mnopoOpaTh KOpoOa NPAaKTHYECKH JIOOOH pPAacLBETKH, B TOM 4YHUCIE U MOA
nepeBo. He 3abbBaiitTe cpasy mnpHoOpeTaTs HEOOXOAMMBIE —aKCeccyaphbl
K KaOembHBIM  KaHamaM. XOTA  CTOMMOCTh  KOMIUICKTYIONINX  HOPOH
BBIIIE CTOMMOCTH CaMHX KOpOOOB, He cCllelyeT Ha HHX OSKOHOMUTB;
MOATOHKA M CTHIKOBAHHE OTHHUMYT MAacCy BpPEMEHH M CHJI M BCE PaBHO
UJICTBHBIMY HE IOJIyYaTCs.

Ilpy nokymke KaOeNbHBIX KAaHAIOB 00s3aTeNbHO — oOpaliaiiTe  BHU-
MaHME Ha 3aMOK H TOJNIIMHY CTEHOK KopoOa. BemonHsas paboTel 1O
HOpokiIagke Kabems B KopoOax HEOONBLIIOrO pa3Mepa C JBOMHBIM 3aM-
KOM M TOHKMMHU CTEHKAaMH, OOBIYHO HE 3aIyMBIBAIOTCA, 4YTO 0OCIy-
JKUBAHHE MPOBOJKM B HHX B OOJBIIMHCTBE CJIy4acB IPUBOJAUT K IOJIOM-
K€ 3aMKOB; MOHSATHO, YTO O5TO HPOMCXOAUT IPH OTKPHIBAHHU KPBIIIKH.
Ilpy HeoOxoguMocTH [N00aBUTH B Takod KopoO Kkabelnb MIM IIPOBOX
IOPUXOIUTCS IOKYNATh HOBBIC KaOenb-KaHANbl U  BBIIONHATH HX MOH-
Tak. JIBoMHOH  3amMok  TpeOyeT  NPHMEHEHUs  CIELUATU3UPOBAHHOTO

HWHCTPYMEHTA JIs1 OTKPBITUS KPBIIIKH, HO HE BCC 00 3TOM 3HAIOT,
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KpoMe TOro, MHaleKo He KaXIblH MOXKET ONpEIeNuTh KOJIUYECTBO 3aM-
KkoB Ha KkopobGe. IlosTomy cnemyer BeIOMpaTh Kabenb-KaHal C OAUHAp-
HBIM  3aMKOM, TOJCTBIMH CTEHKaMH M  TEXHOJOTHMYECKH BbIAEPKaHHOI
reoMeTpueil NpoQuis.

BbimonHUB  pasMeTKy KaOelbHBIX JIMHUM, MOXHO MpPUCTYIHTh K yCTa-
HOBKE PO3ETOK U BBIKIIOUaTeIeH.

Bce posetknm U BBIKIIOYATENM, 4 TaKkKe OCHOBAaHUSA CBETHIBHUKOB
n Opa [JOMKHBI HMeTh METAUIMYECKYI0 IUIONAAKY IS  KPeIUICHUS
K CTeHE WM IOTOJNKY, IIOCKOIBKY HMEHHO TaKOH CHOCOO0 MOHTaXka SB-
jgsercs  HamOojiee  yNayHbIM  PEIIEHHeM C  TOYKH  3peHus  IOXKapHOH
6€3011aCHOCTH.

INocne MoHTaxa BCeX METANIMYECKHX IUIOIAJOK MpPHUCTyIaeM K yCTa-
HOBKE KaOenbHbIX KaHajnoB. Kakum Obl XopomuM IJa30MEpoOM HHU  Clla-
BHJICS CIENUANTUCT, OOSKUTE €ro BBIIONHATH BCE pPabOTBI C IOMOIIBIO
ypoBHsl. 1 cebe Toxe He nbCTUTE.

INomHuTe, uTO BCE MpPOXOAbI Kabens 4Yepe3 [EepPEeBSHHbIE OCHOBAHUS,
CTEHbI, IEPEropoaKH M JApPYyrue KOHCTPYKLMH TpeOyeTcsl BBIIOIHATL Ue-
pe3 MeTaIn4eckue TpyObl — UX €Il Ha3bIBalOT IPOXOAHBIMU THIIb3aMH.

Ilepen TeM Kak NPOBOAUTH Kabenb depe3 CropaeMylo CTEHY, HEOOXo-
MO TPOCBEPINTb €€. 3areM HYXHO BCTAaBUTb B OTBEPCTHE MPOXOJHYIO
TMIb3y TaK, 4YTOOBI €€ Kpas BBIXOJAWIM M3 OCHOBaHUS C OOEMX CTOpOH He
menee ueM Ha 10 mMM. Ocoboe BHHMMaHHe oOpaTuTe Ha TO, 4YTOOBI BCe
TMIb3bl  OBUIM CHAaOXEHbI 110 KpasM IITaCTUKOBBIMU BTYJIKaMH, KOTOpbIE
MO3BOJAT IIPENOXPaHUTh Kabelb OT MOpPe30B M APYIHX MEXaHHYECKUX
HOBPEXACHUH IPH TPOKIAAKe U B Ipolecce JalbHEHIIeH SKCIUTyaTa-
IOUH CHCTEMBI JNeKTpocHaOxeHus. [locme 5Toro MoHTHpyeM Kalelb-Ka-
Hall TaK, 4YTOObl KOHEI METa/UIMYECKOH TI'MiIb3bl 3aX0Aul B KopoO. Oto
JIOBOJIBHO ~ TpyJnoeMKast paboTa, TpeOyiomas K TOMY K€ OIpeIeIeHHOM
CHOPOBKH, HO P€3YJIbTaT CTOUT yCHIIMIA.

Kabenp Taroke TpeOyeTcs BHIOMpaTh HE IOANCPKHBAIOIMI TOPCHHS
U OKeNAaTeIbHO C HHAEKCOM LS, KOTOphIM 0003HAYalOT IIOHIKCHHOE [IbI-
MOBBIJIEJICHUE.

Jlnst MOHTaXka TPOBOJAKH B JIEPEBSIHHOM JIOME JIydllle BCEro MOAXOIUT
kabenp BBI'HI-LS — oOH cooTBeTCTBYyeT BceM TpeOOBaHUSM HOXKApHOH
GesomacHOCTH ¥ HMeeT Bce HeoOxoaumele ceprudukartel. Bwibop cede-
HHUA KaOels HampsAMYIO 3aBHCHT OT HOTpeOIseMONM MOIIHOCTH 3JIEKTPO-
obopynoBaHus.

OOBIYHO  NPOEKTUPOBIUUKM  3aKJIAJBIBAIOT B  IIPOEKTHI  3JIEKTPOCHAO0-

kKeHus Ha ocBemenne BBI'Hr-LS 3x1,5 M2, a Ha po3eTouHble TIpym-
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nel — BBIHr-LS 3 x 2,5 mm2. [l nmutaHusi 3IEKTPUYECKUX IUIUT HEO00-
XOIMMO MPHMEHATh Kabenb cedeHueM He Menee 6 wmm2. He skoHOMBTE
Ha Ka0ene ¥ TONPOCHTE MPOCKTHPOBIIMKA, 4YTOOBI OH pPAacCUUTHIBAI PO-
3€TOYHbIC JIMHAM C MHHHMAIbHBIM  KOJNIMYECTBOM PO3E€TOK B  KaXIOH
rpymnne. JlpyrumMu cioBamMH, €CIM OT CHJIOBOTO IIUTA IPOKJIAJBIBACTCS
kabenb K OJNOKY W3 4 pO3€TOK, TO MHOAKIIOYATH K O3TOi rpymme OGoublie
HUYEro HE Hajo; TOJBKO B JTOM CiIydae »JJICKTPOIIPOBOAKA OymeTr ciy-
JKHUTh TI0-HACTOSIIEMY HOJITO.

IMocne oOkOHYaHWSI TPOKNAAKK Kabenss HEoOXOAMMO IPOBECTH  3a-
MEp CONpPOTHBJICHHS H30JSILMKM Kalelmst ¢ 1Lenblo yOemuThes, 4YTO H30-
IA0Ms B TIporecce paboT TMOBpexAeHa He Obia. OTH  W3MEpPEHUs Tpe-
OyeTcs mNpoOBOAWTH pa3 B TPH TOjAd, TMOCKOJbKY JIEPEBSIHHBIC JOMa
cienyet 6epedb OT KOPOTKHX 3aMbIKaHUH 0COOEHHO TIIATEIBHO.

MoHTaXX BHYTPEHHEW CKPbITOM NPOBOAKK

B mocimexHee BpeMs B CpEACTBaX MaccoBOd HMH(OpPMAnMH BCe dame CTa-
JIM TOSBJIATHCS COOOIIEHUS] O MOXKapax, KOTOpble HAUMHAIHMCh II0CHE KO-
poTrkoro 3amblkaHusa. OroHp He W@AMT HHUKOro U Hudero. CroparT 10-
Ma, THOHYT JIFOJH.

H3-3a dero ke MNPOUCXOAAT KOPOTKHE 3ambikaHusA? OnHOH M3 OCHOB-
HBIX TIPUYUH CYMTAETCSl M3HOC W3O0JIMH NpOBOAHHMKOB. Yame Bcero 3To
MPOUCXOAUT U3-32 MEXaHHUUYECKUX IOBPEXKICHMH M3OISALUM HMIM  4pes3-
MEpHOH Harpy3Ku.

Kak ke wu30exarh 5TUX HenpuatHocTed? UTo Hago NpPEINPUHATS,
4yroObl HE JONYCTUTb WJIM MHHHUMHU3HPOBATH ONACHOCTh BO3HUKHOBEHMS
KOPOTKHX 3aMBIKaHUH?

BonbmMHCTBO ~ IOMOpOLIEHHBIX ~ 3JIEKTPUKOB  CTApalOTCs  HAa  CKO-
pYI0 pyKy IIPOJNOXHUTb CKPBITYI0 IPOBOAKY MO JIEPEBSIHHBIM  OCHO-
BaHMHAM M B IIyCTOTaX CrOpaeMbIX KOHCTPYKIMH, TO €CTb 3a IIOAIINB-
HBIM IOTOJKOM, IIOA OOJHMIOBKOM CT€H WIH B CIOPAeMBIX HEPEKPHITHAX.
To n1m 1o HE3HaHMIO, TO JIM YMBIIUIEHHO, HO O3TH >K€ HapyIIEeHUus J0-
MyCKaloT B CcBoe paboTe U  HEKOTOpblE AIEKTPOMOHTa)KHbIE — oOpra-
HH3alMH.

I'pyOeffmuM  HapymieHHeM  HPaBHI  YCTPOICTBA  3IEKTPOYCTaHOBOK
SBJISICTCSL  CKpBITas  NpOKJIajJKa Kabens 10  JEepPEeBSHHBIM  OCHOBAHHSM
(cTeHBl, 10N, TMOTOJNOK) B  rodpupoBaHHON  TpyDOe, MeTajulOpyKaBax,
miactTukopoM  kopoOe. [IlomamaroTcss Takue — yMenblibl, KOTOpPBIE  BbI-
MOJNHSIOT ~ JJIEKTPOMOHTAX  CKPBITOM  3JIEKTPONPOBOAKH  BooOmie  0e3
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BCSIKOM 3alUTBI, MOTHBHPYS CBOM JEHCTBHUS TeM, YTO TIJE-TO KEM-TO
KOT'J]a-TO TaK y>Ke OBLIO CAENaHO U HUYETO He IIPOU30IILIO.

INouemy ke Henb3s BBINOJNHATH 3JIEKTPOMOHTAX CKPBITOH  3JIEKTPO-
IPOBOJKH B JCPEBSHHBIX JOMaX C HCIONIBb30BaHHEM TIO(GPHPOBAHHON
Tpy6osr m3 IIBX, wMeramnopykaBoB, IUIaCTHKOBOro kopo6a? JlaBaiite pac-
CMOTPUM HECKONIBKO CHTyalluif, KOTOpblé MOIYyT BO3HHUKHYTh IIPH 3KC-
IUTyaTalyy 3JeKTPOIPOBOIKH.

IlpoknanpiBass  CKPHITYIO — 3JEKTPOIPOBOAKY C  HCHOJB30BAaHHEM rod-
pupoBaHHOW TpyObl mim kopoba u3 I[IBX B mycrorax JepeBSHHBIX CTEH,
IOJIOB M IEPEKPBHITHIl, BBl HE CMOXETE 3alUTUTh KabeIb OT TIPBHI3YHOB.
Kpbicsl 1 MblIM ¢ J€erkoctblo mporpsizaoT [IBX-TpyObl M Oronsitor ku-
Jbl I[IPOBOJOB, 4YTO IPUBOAUT K KOPOTKMM 3amblkaHusM. Co BpemeHeM
B IIyCTOTaX IIEPEKPBITUIl CKAIUIMBAaeTCsl OYE€Hb MHOTO JAPEBECHOH H apy-
roi mbUM, M Majeilas HCKpa INPUBOAUT K Bosropanuto. Camoe cTpami-
HOE B OTOH CHTyallud TO, 4YTO OYEHb TPYAHO Cpa3y OINpPENENUTh MECTO
BO3HHKHOBEHMSI II0Kapa W IOTYIIUTb €ro, IIOCKOJIbKY BECh IIpOLEcC
INPOUCXOAUT 3a MOAIIMBHBIMM CTEHAMU U IEPEKpBITUSIMH. MOXHO Bce
CTEHbl 3allUTh BOJOM M IEHOH, HO pe3yinbrata He Oyzer. IloTymurts Ta-
KO IOJKap HEBO3MOXKHO.

Bo Bpems npokmagku — KaOelms — SIGKTPOMOHTaXKHHK — MOXKET — He-
3HAUUTENIBHO  MOBPEIUTh  M3OJSLMIO;  HPH  INPOBEAEHMH  UCIBITAHUI
TaKoe IIOBPEXJEHHE MoXeT ObITh U He BbLBIeHO. Ho B mpomecce
9KCILTyaTalMy, nocie MOAKIIIOYEHUS BCETO 3IIEKTPOOOOPYAOBAHHS
NpPOBOAKA HAa4YMHAET paboTaTh B  PEXKUME MAKCHMAJIbHO  JIOIyCTHMOIi
Harpy3ku. Takas OSKCIUTyaTalus HOpPUBOJUT K  HAarpeBaHUIO  HPOBOJIOB,
YTO MOXKET OCIHabuTh M30JAIMIO Kabels MWIM INpPOBOJA; pPaHO HIH
HO3JHO M3-32 OTOr0 MOXET IPOM30HTH KOpOTKOe 3amblkanue. Ilo-
CKOJBKY IUIACTMKOBBIE TpyObI M KOpoOa He CIOCOOHBI  BBIIEPKHMBATh
KOPOTKOE 3aMblKaHHe ©0e3 TIeperopaHus CTEHOK, OHO HEMHHYeMO IIpH-
BeJeT K BOSHHKHOBEHUIO II0XKapa.

beITyeT MHEHHE, 4YTO MOHT@X CKPBITOH IIPOBOJKM C HCIOIB30Ba-
HHEM METaUIOpyKaBa HE HeCeT B ce0e OIAaCHOCTH M HaJexHO obecre-
YMBAe€T  IPOTUBONOXAPHYIO  Oe30macHOCTb B JepeBsHHOM jome. Ho
Takoe 3a0IyKICHHE MOXET JOpOro OOOHTHCH TeM, KIO UTHOPUPYET
HEOo0XO0MMbIe HOPMBI M TPEOOBAHHUS.

MeramopykaB, kak Hu ToppHpoBaHHAs TpyOa, 3alUIAeT 3JIEKTPO-
MPOBOJIKY OT HE3HAUUTENIbHBIX MEXaHMYeCKMX MOBPEXICHUH, HO HE Mo-
KET CIYKUTb 3allUTOM OT BO3rOpaHHMsS IPH KOPOTKHMX 3aMbIKaHMAX, Tak
Kak He 00J1a/jaeT JIOKaIu3alHOHHOHN CIIOCOOHOCTBIO. JIoKanu3auoHHas
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CIIOCOOHOCTH — 3TO CIIOCOOHOCTH HECTOPaeMOro Marepuana (MeTaJlld-
4ecKOW TpyOBl, CTanmbHOrO KOpo0a), B KOTOPOM TpPOKJIAAbIBAETCA KaOeb,
BBIJICPXKMBATh KOPOTKOE 3aMblKaHME O€3 IeperopaHus CTEHOK. OTO 03-
HAyaeT, 4YTO MPH KOPOTKOM 3aMbIKAHMM B CKPBITOH MPOBOAKE CTEHKU
METa/ulopyKaBa I€peroparoT, 4YTO HEMUHYEMO IPUBOAMT K BO3HUKHOBE-
HHIO 10XKapa.

Beibupast crnoco® MOHTaka CKpBITOM IPOBOJKM B JIEPEBSHHOM JIOME,
HEPBBIM JIEJIOM HEOOXOJMMO YYUTHIBATh TPeOOBAaHMS IIOXKAPHOH U  IJIEK-
TpoOe3onacHocT.  Jlu3alH M CTOMMOCTb  3JIEKTPOMOHT@XXHBIX  padoT
JOIDKHBl OTXOJUTh Ha BTOPOH IulaH. XOpOIIO, KOTJa JKENaHWs COBIaja-
0T C BO3MOXHOCTSMH, HO B JIOOOM ClIydae HamO IOMHHTb, 4YTO OIOHb
Oecromaned KO BCeM, BHE 3aBUCHMOCTH OT CTaTyca M TOJIUMHBI KOLIENIb-
ka. Bce Mbl He pa3 ciubllIaNd, YTO CKYNOH IUIaTHT [BaXIbl, HO HE BCE
yuaTcsl Ha 4yXKHX OIIHOKaXx.

Tak Kak 2Kke TPaBUIBHO BBIIOJHUTb MOHTaX CKPHITOH 3JIEKTPOIPO-
BOJIKH B JIEPEBSHHOM JioMe?

Ipoknanky kabenas B IycTOTaXx M MHEPEKPHITHUSX CTPOUTENbHBIX KOH-
CTPYKLMIl M3 CropaeMbIX MaTepualoB (IepeBO) cllelyeT jelaTb B MeTall-
JMYECKHX TpyOax WM MeTaiMdyeckux kopobax. Eciau Bbl XoTHTE C3IKO-
HOMHUTh HAa HHX, TO JOIYCKaeTCs BBIIONHATh CKPBHITYIO  IIPOKIAJKY
kabenss B MeTaulopykasax, ro¢pupoBanubix Tpybax I[IBX-HI' u xopo-
b6ax [IBX-HI' (xoTopble He MNOJJNCPKHBAIOT TOPEHHs), C MOAKIAIKOH €O
BCEX CTOPOH M Ha BCIO JUIMHY M3 HECropaeMoro marepuana (IITyKaTyp-
KH, anedacTpa, IEeMEHTHOI'0 PacTBOpa M T. I1.).

W Bce xe caMbIM HaJEXKHBIM H II0XKapoOe30macHBIM CIOCOOOM  SBIIA-
eTcs CKphITas MpOKJIajka Kabelsd B MeTaMdeckux Tpybax. IlomHbri
KOMIUIEKC paboT MO cuilaM TOJbKO OpuragaM, B COCTaBe€ KOTOPBIX KpoO-
M€ 3JIEKTPOMOHTaKHUKOB 0053aTe/IbHO €CTh INIOTHUK.

JlaBaiite pa3OepeM, Kak 3TO JellaeTcsi M C YEro HY)KHO HayMHATh pa-
6oTy. Jlns CKpBITOH NpOKIaAKu Kabens B JAEPEBSIHHBIX JOMax Jyudlle BCe-
r0 HCIONb30BaTh MEAHbIE TPYOBl — OHM JIETKO THYTCA M BCE pabOTHI
MOXXKHO BBIIOJTHHTh 0€3 JONONHUTEIBHOTO MHCTPYMEHTA M  3IEKTPoobo-
pyZRoBaHHUSL.

CkpblTass Tpoknajka KkaOenss B MeETaIMYECKUX KopobOax He obecrie-
YMBA€T BO3MOXKHOCTH 3aMEHbl JJIEKTPONPOBOJAKH, TaK Kak MpH IIPOTs-
TMBaHMU KalOelns yriabl Ha M3rH0aXx MOTYT MOBPEIUTh H3OJAIMIO KaOemeit
WY IPOBOJIOB.

IlepBbiM  nmenoM HeoOXoxuMO 00CIENOBaTh W pPa3sMETUTh Tpaccy IIpo-

KJIaJKky kabenbHbIX TMHUN. Tpebyercs BHIOpaTh cCaMylo ONTHMAIbHYIO
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Tpaccy. JlpyrmMu ciloBaMHM, MOHTaX METaJUIMYECKHX TpyO IOJDKeH ocy-
LIECTBIATECS C MHHHMAIBHBIM yIIepOOM ISl JAEPEBSHHBIX CTEH M Iepe-
KpbITHH, Tak Kak BbganOnuBaHue 1Tpad W CBEpJCHHE  OTBEPCTHH
B JICPCBSHHBIX KOHCTPYKLIHMSIX OCNAONSeT HX HeCcylue U 3BYKOM3OJISILIHU-
OHHbIE (YHKIHH.

KabenpHBIEe  Tpacchl HEOOXOAMMO  TPOKJIAbIBATh C  MHHHUMAJIbHBIMHU
n3rubaMm M TOBOpOTaMH, 4YTOOBI MpU TOBPEXKICHUM Kabenss BO BpeMs
9KCIUTyaTallid Yy II0Jb30BaTedss Oblla BO3MOXKHOCTH 3aMEHBI  KaOeIbHOU
nuHUM Oe3 pa3bopa CTEHOBBIX IaHened U repekpbituii. Ecim mo  ycimo-
BHSAM TIPOKJIAaAKU KaOeNbHOM JIMHMM HET BO3MOXHOCTH IIPOJOXHTH Me-
TaIMYECKyl0 TpyOy ¢ MHHUMAaIbHBIMH IIOBOPOTaMH, TO HEOOXOIHMMO
YCTaHOBUThH METAIUTMYECKUE TIPOTSHKHBIC M PacracyHble KOPOOKH.

VYcraHOBKa pacmacuHbIX KOpOOOK JOJDKHA OBITH OCYIIECTBIEHa B Me-
CTax, MOCTYIHBIX [UIi OCMOTpa, OOCIYXHMBaHUS M TIPOBEACHHS DIIEKTPO-
W3MEpeHMH.  3ampemieHo  YCTaHaBJIMBAaTh  PacllacyHble  KOPOOKH  CKPBITO
B IIyCTOTaX IEPEropoIOK U MEPEKPHITHIA.

PazmernB KaOeIbHYIO Tpaccy, 3JIEKTPOMOHTAXKHHUK MIPUCTYTIaeT
K TOATOTOBKE CTEH U TIEPEKPBITHH Ul MOHTaXa METAUIMYECKUX Tpyo,
TO €CTh BBICBEpJIMBAaCT M BBIJAJIONMBACT TPOXOABI ISl TPOKJIAAKH Me-
TAITMYECKUX TPYO.

Juamerp TpyObl JOJDKEH NOAOUpATbCS TAakuM 00pa3oM, 4ToObl B Hee
CcBOOOJHO MpOXONuI Kabenb, 3aHMMas npu 3ToM He Oomee 40% mome-
PEUYHOTO CeueHus TPYOBI.

[Ipn BBIOOpEe MeTalnIMYeCKUX TpPyO HEOOXOIUMO 3HATh, YTO TOJIIHU-
Ha CTGHKH TpyObl, oOecreynBaiomias e¢  JIOKATH3AHOHHYI0  CHOCO0-
HOCTb, 3aBHCHT OT CEUCHMs IIPOKJIAJbIBAEMOro Kalens WIM IPOBOAA.
B cooTBeTCTBUY € paBUIIaMU MOXKAPHOH 0€30MaCHOCTH OHA:

* U1 MEIHBIX IPOBOJHHMKOB Ce4YeHHEM 10 2,5 MM2 (aIIOMHUHHMEBBIX IIPO-

BOJIHHUKOB JI0 4 MM2) HE HOPMHUPYETCS,

* Uil IIOMHHHEBBIX MPOBOJHHKOB cedeHueM 6,0 Mm2 JO/DKHAa OBITH He

MeHee 2,5 Mv;

* s MEOHBIX MPOBOJAHUKOB cedenneM 4,0 M2 (aJIOMHHHEBBIX MPO-

BOXHHUKOB — 10 MM2) — 2,8 mm;

* sl MEAHBIX HPOBOAHHKOB ceueHneM oT 6 1o 10 Mm2 (aqOMHHHEBBIX

ot 16 10 25 mm?2) — 3,2 Mm;

* Uil MeIHBIX MPOBOAHMKOB Ce4yeHHeM 16 MM? (IIOMHHHEBBIX — OT

35 mo 50 Mm2) — 3,5 mm;

* U1 MEAHBIX IPOBOJHHMKOB ceuyeHHeM OT 25 1o 35 mm2 (amoMuHHe-

BbIX — 70 MM2) — 4 MM.
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Taxxe HeoOXOAMMO 3HATh, YTO 3alpElIacTCs MPHUMEHEHUE CTallbHBIX
Tpy0 M CTalNbHBIX TIJIyXUX KOpPOOOB C TOJIIMHON CTEHOK 2 MM M MeHee
B CBIPBIX, 0CO00 CBIPBIX OMELIEHUAX U HAPYKHBIX YCTAaHOBKAX.

Ilocme mpOKNIAAKM  METALIMYECKHX Tpy0 IPHCTymaeM K  YCTaHOB-
K& METaJUIMYECKUX MOHTAXHBIX KOPOOOK M PO3ETOK M BBHIKIIOYA-
tenei (puc. 2.110).

B moxroroBieHHBIE BBICBEPJICHHBIE THE3Ja, Kyla YXKe 3aBelleHbl Me-
TaJUIM4ecKue TPyOBl, yCTaHABIMBA€M MOHTAXHBIE METALIMYECKHE KO-
POOKH M KpEIIMM K HUM TPYOBIL.

Ecmn  wcmoms3oBamuch MemHbIE TPYOBI, TO HEOOXOIMMO pa3Balblie-
BaTb KOHEL TPyObl B METAJUIMYECKOH KOpOOKe, a €CliM CTalbHble, TO TpYy-
06a dQuxcupyercs HpH IOMOImM Taiiku. Takum »xe o0pa3soM KpemsTcs pac-
[IaCUHBIC U IIPOTHKHBIC METAJUIMYECKIE KOPOOKH.

Hamnbonee KaueCTBCHHBIM COCAHMHCHHEM METaJULIMYECKHX TpyO ¢ MOH-
T@XHBIMH, PAClNacYHbIMM W TPOTSHKHBIMM  KOpOOKaMM  cuMTaeTcs Hai-
Ka M CBapKka, TaKk KaK IpH MOHTaXe METAUIMYECKUX Tpy0 HeoOXoxuMo
o0ecreunTh HaJEKHOE COCIMHEHHE 3a3eMJIAIOINEr0 IPOBOJHMKA C  Me-
TaJUIMYCCKIMH TpyOaMM M KOHCTPYKIMSAM Ha BCEM IPOTSDKCHHHM KaOelb-
HOM TpaccCHl.

OTO 03HauaeT, YTO €COM OT CHJIOBOTO MIJIM PAaClpeAeNUTENbHOIO IH-
Ta [0 PO3ETKM WIIM  BBIKJIIOUATENs]  INPOKJIAJbIBAETCS — METalIMdecKas
Tpyb6a HepaspbIBHO, TO OyJeT JOCTaTOYHO MPHMCOCAMHHUTL  3a3EMJISIO-
muii npoBoxHuK PE k MeTaiumgeckoit TpyOe B ciitoBoM mure. Ecmu ke

Puc. 2.110. Mera/uinueckue MOHTaXHbIE KOPOOKH
JUISt PO3ETOK M BBIKIIIOUaTeNnen
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MeTajulnyeckas TpyOa, KOTOpas HpOJNIOXKEHa JO paclaedHod WM  mpo-
TSDKHOH ~MeTallIM4eckoil KopoOKW, paspelBaeTcss B HEH, a 3aTeM IIpo-
KJIaaplBaeTCsl Jaiee, TO B MecTe mepexona (B KOpoOKe) BO3MOXEH pas-
PBIB, KOTOPOT'O U HaJJ0 H30€XKaTh.

Bce coemuHeHMs  3alUTHBIX  NPOBOJHMKOB  CHCTEMBl  YpaBHHUBAHUSA
MOTEHLUUANIOB JOJDKHBI  ObITh HAJSKHBIMM M 00ECIIEUMBATH  HENPEPHIB-
HOCTb 3JeKTpudeckod memu. COeAMHEHHS [O/DKHBL OBITh 3alIUIIEHBl OT
KOPpO3UM M MEXaHMYEeCKHX ToBpexJaeHud. [t OOITOBBIX  coeAMHEHHMI
JOJDKHBl ~ OBITh ~ IPEXYyCMOTPEHBI MEpHl IPOTUB  OCHAONCHUS  KOHTAKTA.
Bce Merammyeckne KOHCTPYKIHM  (TpyObl, KOpoOa, INWTEI)  JOJDKHBI
OBITb  IPUCOCAUHCHBI  3a3¢MI/LIIOIIMMH  IIPOBOJAHHMKAMHM K 3aXHMaM Ha
muHe 3a3emienus PE.

BbmmonHuB  paGoThl MO  MPOKJIAJKE METAUIMYECKHX TPyO0 U yCTaHOB-
K& METaJUIMYECKUX pACIAeUHbIX, IPOTSHKHBIX M MOHTXHBIX  KOPOOOK
(puc. 2.111), HeoOXoZUMO cpa3y IPOBECTH 3JICKTPOM3MEPCHUs, a HMCH-
HO 3aMep HaIM4us LEeNUu MEeXIy 3a3eMICHHBIMH YCTAHOBKAMU M 3JIEMEH-
TaMU 3a3eMJICHHOH YCTaHOBKM (METaJUIOCBSI3b); 3TO IIO3BOJIUT  yOEIUTh-
cs, YTO BCE METAUIMYECKUE KOHCTPYKUMH IpucoeanHeHbl K 1muHe PE
U HMEIOT HENPEepbIBHOCTb JJIEKTPUYECKOH ILemu. 3aTeM MOXKHO HpHCTY-
HaTh K IPOKIaaKe Kabemei 1 IpOoBONOB B TPYOBL.

He 3a0biBaiiTe, 4YTO BCIO O3JIGKTPONPOBOAKY B JOME HEOOXOAUMO
BBITIOHATH TPEX KUIBHBIM WIIH IIATIKHIBHBIM KaOeleM B 3aBUCH-

Puc. 2.111. TIpoxnaaka TpyO ¥ MOHTaX KOPOOOK
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MOCTH  OT  THIA  MHOAKIIOYAeMOr0  9JeKTpooOopynmoBanus.  Jpyrumu
CIIOBaMH, BCE KaOenbHbIe JIMHUM JOJDKHBI OBITh C 3a3eMJLSIIOIIUM  IIPO-
BomHukoM PE, BHe 3aBHCMMOCTM OT Bamlero IBETa KOXH, BEPOHCIIO-
BEaHWs ¥ OpHEHTAalMH. B 5IeKTpOMOHTaXe HE JODKHO OBITh HHUKa-
KOW TUCKPUMUHALIHH.

Ipexxne 4eM NPUCTYNHTh K MNpOKIajKe Kabelds B METaUIHYECKHE TPY-
Obl, HEOOXOJMMO TIPOBECTH 3aMep COIPOTHBIICHUS HW30JSIMH  KaOeus,
9TOOBI yOEmUTBCS, YTO OHAa HE ObUIa IOBPEXIEHA IPH XpPAaHEHHH, TPAHC-
MOPTHPOBKE U MIEPEMEILCHUIX Ha O0BEKTE.

Ipucrynas x mnpoTshkke Kabens B MeTauIMueckue TpyObl, HE0OXOau-
MO 3arOoTOBHUTh IUIACTHKOBBIC BTYJIKH, KOTOpble TpeOyeTcss YCTaHOBHUTh
Ha KOHIBI TpyO, YTOOBI 3alIMTHTh M3OJLIMIO Kabelas OT IOpe30B O Kpas
Tpy6. 3arsruBaHue Kkabenss B TpyObl BBINOJHAETCS —CIELHMAIBHBIM  HPO-
TSDKHBIM TPOCOM.

Ilo oxOHYAaHWM TIPOTSHKKM Kabeds TpeOyercss CHOBa BBINOJHUTH 3a-
MEp CONPOTHBICHUS HW3OJSIIMH, 3TO TO3BOJUT YOEOUTBCS, YTO BO Bpe-
M1 IPOKJIATIKH U30JISIIUS KaOels He ObUIa ITOBPEKACHA.

I[lo oxoHUaHMM BCEeX BBIICIEPEYUCICHHBIX paboT CMeJIo NpHCTyIa-
€M K [OJKIIOYCHHIO JKHJ IPOBOAOB K 3aXHUMaM 3JEKTPOYCTaHOBOYHO-
ro obopynoBaHus (PO3ETKH, BBIKIIOYATEIH, OCBETUTENIBHBIC  MPUOOPEI,
cwioBble muThl). He 3a0bIBaiiTe, YTO B MeCTax IPHCOCAWHEHUS KW IIPO-
BOIOB WM Kabened TpeOyercss mpemycMoTpeTh 3amac kabens (mpoBoja),
KOTOpBIH OyJeT obecrednBaTh BO3MOKHOCTD IIOBTOPHOTO COCIMHECHHSI.

IIpn ycraHOBKe pO3eTOK M BBIKIIOUATENell TpeOyercs oOpaTuTh OCO-
0oe BHHUMaHWE Ha MOJKIIOYEHHbIE NpoBoxa. OHM JODKHBI OBITH yIIOXKE-
HBl B MOHT@XHBIX KOpPOOKaXx TakuM o00pa3oM, YTOOBI KpEIEXHBIC JalKu
PO3ETOK ¥ BEIKITFOUATENIEH HE MOBPEIMITH N30JISIIUIO TIPOBO/IOB.

I[lo oOkoHYaHMM BCEX JJIEKTPOMOHT@XHBIX pabOT HEOOXOIMMO  BBI-
3BaTh  CIICIMAINCTOB, KOTOPBIE IIPOBEAYT KOMIUIEKC 3JICKTPOU3MEpEHUi
U BBIAAAYT 3aKIIOYCHHE (TEXHWYECKHH OTYET) O KadecTBE IPOBEICHHO-

'O MOHTaXa U COCTOSIHUU ITPOBOJAKHU 1 3HCKTp0060pyHOBaHI/I}I.

ANEKTPUYECTBO B YACTHOM AOME

I[O CHUX IOp IIpHU OIHMCAaHHHU MOHTa)Xa Ppa3IM4YHbIX yacTei DJICKTPHUICCKUX
CHUCTEM pEYb BCE Oompille mUIA O FOpOI[CKOﬁ KBapTupe, rae Imno ymoia4da-
HHUIO IIpOoBEACHA 0;(H0(ba31—1a;1 cerb. YacTHBII JIOM BO MHOTHX OTHOIIIE-

HHUAX CEPBE3HO OTIIMYACTCS OT KBApTUPHI. DTHX paSJ'II/I‘{I/Iﬁ HECKOJIBKO.
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1. B MHOrOKBapTHpPHOM JOME HENb3s CKa3aTh: «Sl clemam 3a3eMiICHUE).
O KakoM 3a3eMJICHMH HJACT pedb, KOIJa BCEro IHIIb IIOAKIIOUCH Tpe-
THH TIPOBOX K KAaKOW-TO IIMHE B KAaKOM-TO TaM IIUTE, KOTOPHIH 00-
CIy’)KHBaeT cpa3y HECKOJNbKO KBaprtup? B  MHOrokBapTHpHOM JaOME
HPHXOJUTCS TOBOPUTH «MbD», IOCTOSIHHO OIIABIBAsICH HA cOceeil.

2. B MHOrOKBapTHpHOM JOME MEXIy TpaHCHOPMATOPHOH IOACTaHINU-
eil u morpebuTesieM MHOXECTBO IIOCPEAHHKOB —  pa3HOOOpa3HbIe
BPY, 1D, pyOwibHUKM M IIpodee 3JIEKTPOMEXaHHYecKoe 00opynoBa-
HHE, KOTOpOE 4YEeNIOBEK, MPOXXHBAIOIIMHA B KBapTUPE, MOXET HHKOTIA
HE YBHJIETb U O CyIIECTBOBAHUU KOTOPOTO JaXe HE J0Ta(bIBAThCS.

3. Ksaprupa sBISETCS OTHOCUTEIBHO HEOONBIINM IOMEIICHHEM CO CBO-
uM OoJee-MEHEEe IOCTOSHHBIM MUKPOKIMMAToM. YacTHbIH aO0M B Oyk-
BalbHOM CMBICJIC OTJZAaH BCEM CTHXHAM — JKape, MOpo3aM, BeTpaM
u ocamkaM. Kpome TOro, 3JIEKTPHYECTBO HE COCPEHOTOYCHO TOJIBKO
B OKHJIOM CTPOCHHH, Belb €CThb €IIe IpUycaJeOHBIH y4YacTOK U pas-
JIMYHBIC CTPOCHUS HA HEM.

B cwiy o5THX OTIMYMH M OJEKTpU(UKAIMSA YaCTHOTO OSKWIMIIA Oyzer
Cepbe3HO OTIMYAThCS OT KBapTHpHOW. Jlyume Bcero paccMoTperh —IIo-
3TallHO, KaK HMCHHO IPOMCXOAUT MOHT@X OJICKTPHKA B YacTHOM JIOME.
IMonmpasymeBaercs, 4YTO 3IEKTPOMOHTaXHBIE pPAOOTHI  MPOU3BOIATCS  OA-
HOBPEMEHHO C MOCTpoiikoil. Hukakoe COBpeMEHHOE CTPOUTENBCTBO HE
obxomurcss 0€3 DIEKTPOIHEPTHM, a 3HAYMT, MpPEXKJe 4UYEeM IPUCTYIUTh
K caMOH IOCTpOiike, HEOOXOAMMO TIPOBECTH HAa CTPOUTEIBHBIH y4acTOK
3NIEKTPOIHEPIHIO.

B 99% cmywaeB Ui KBapTUpBl YCTaHABIHBAeTCS OOHO(A3HAS CETh.
Ommnmunts ee orT TpexdasHoil oueHb mpocro. Ecim Bo BxomsimeM Kabe-
ne 3 wim 2 mpoBoja, TO ceTh oxHodasHas, korma 5 wim 4 — Tpexdasz-
Has (puc. 2.112).

Puc. 2.112. Kabens:
a — s TpexdazHoit cetn; 6 — it onHOBA3HOU ceTH
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Kak wu3BecTHO, IO IpOBOJAAaM, IEPENAlOIMM JSHEPTHI0 HA PACCTOSHHE,
TedeT Tpex(dasHBIH TOK — TaK BBIFOAHEC. B KBapTHUpy OH 3aXOOUT OJHO-
¢dasupiM.  Pacmiennenue TpexdasHoi uenu Ha 3 oAHO(MA3HBIX IPOUCXO-
mut Bo BPY. Tyzma BXOOWT HATIDKWIBHBIA KaOenb, a BBIXOAWT TPEX)KUIIb-
HbIf (cM. puc. 1.16). Ha Bompoc, kyza neBaioTcs emie 2, OTBET IIPOCTOIL:
[UTAlOT JpYrue KBapTUphl. OTO HE 3HAYUT, YTO KBApTUP TONBKO 3, HX
MOXET OBITb CKOJBKO YroJHO, JiMIb Obl KabGenb Bbliepskan. IIpocto BHY-
TpU IIMTAa BBIIOJIHACTCS CXeMa pa3beJUHEHHs TpexdasHoi uenu Ha on-
Hoasuele. K kaxmoil ¢ase, orxomsameidl B KBapTupy, NOOABIAIOTCS HOJb
U 3a3eMIICHHE, TaK U IIOTy4YaeTCs TPEXKHIbHBIH KaOels.

B wuneane B T1pexdasHoi ceTM TONBKO OAMH HOub. bonbmie M He
HAJ0, TMOCKOJIbKY TOKH CABHHYTHI 10 (pa3e OTHOCHUTENBHO JIPYr Ipy-
ra Ha opHy TpeTb. Homp — 53To HeHTpanpHbIf INIPOBOJHUK, B KOTO-
poM HampsbkeHHst HeT. OTHOCHTENIBHO 3€MJIM Yy HEro HeT IOTeHILHa-
Ja, B oTaMuume OT ($a3oBoro, B KOTOPOM HampspbkeHue paBHo 220 B.
B mnape «daza—cba3za» nanpsoxenue 380 B. B TpexcdasHoit cern, kK Ko-
TOPOM HHUYEro He MOAKIIOYEHO, B HEHTpaJbHOM MPOBOJHUKE HET Ha-
npspkeHus.  CamMoe  MHTEPECHOE€  HAuMHAeT  IPOUCXOAUTh, KOrja  CeTb
nopkimodaerca K oxHodasHod memu. OpnHa (asa BXOOMT B KBapTHDY,
rge CTOAT 2 JaMIOYKH H XONONWIPHUK, a BTOpas — TrAe 5 KOHIHIH-
OHEpOB, 2 KOMIIbIOTEpa, AylleBas KaOMHA, WHAYKLUMOHHAs IUIMTa M T. H.
(puc. 2.113). IlonsaTHO, YTO Harpy3Kka Ha o0e (a3bl HEOAMHAKOBA U HU

L1 C ®asa 1

—_—
—|-1 Tpn opgHobasHbIe
l R1 Harpyaku
Honb I
N O "
®asa 2 P

L2O —

®asa 3 I

L3O~ —

Puc. 2.113. Cxema pacrnpezienenust Tpex$azHoro nuTaHus
MEX]ly HECKOJIBKMMHU I0TpeOUTeNIIMU

219 I
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0 KaKkOM HCWTpPaJIbHOM IIPOBOJHMKE peyb YXe He wuper. Ha Hem To-
Ke TOSBIAECTCA HANPsHKCHHE, M 4YeM HEpaBHOMEpPHEE Harpyska, TeM
OHO Oosbre.

@a3pl yke HE KOMIEHCHPYIOT JpYyr Jpyra, 49robsl B CyMMe MOIy-
yuics HONMb. B mocienHee BpeMs CHTyalMs ¢ HEKOMIIGHCAllMeH TOKOB
B CeTH ycyrybmnach eme H TeM, 4YTO IIOSBIJINCH HOBBIE BIEKTPOIpH-
OOpBI, KOTOpbIE  HA3bIBAIOTCS MMITYyJIbCHBIMH. B MOMEHT  BKIIOYCHHS
OHH MOTPEONAIOT HAaMHOTO OOJbBIIC OSHEPrMHM, 4YeM IIpU HOPMaJbHOU
pabore. Otm mnpuOOpPHl BKyle C pa3HOW Harpy3kod Ha as3bl CO3aloT
TaKHEe YCIOBUA, 4YTO B HEHTpasbHOM MPOBOJHUKE (HONE) BO3ZHHMKAET
HanpsbKeHUe, KOTOpPOe MOXKEeT ObiTh pa3a B 2 Oonbllle, ueM Ha 1000
¢baze. OngHako HEHTpamb TaKOTO K€ CEUCHHsA, Kak ¥ (a3oBEIl IIPOBOZ,
a Harpys3ka OoJiblIe.

Bor mouemy B moOCle[HEE BpeMs BCE 4Yalle BO3HUKACT SIBICHHC, Ha-
3bIBAEMOC OTTOPAHHEM HONS, — HCUTPAIbHBIA IPOBOJHUK HPOCTO HE
CIIpaBIeTCS C Harpy3koii u meperopaeT. bopoThcs ¢ TakuM —SBICHHEM
HEHNpoCTO: Hajgo JuOO  yBENMYMBATH CEUCHHE HEHTPANBHOTO  IPOBOJA
(a 310 gHoporo), JHOO paclpelNelATh HArpy3ky Mexay 3 ¢asaMH paBHO-
MEpHO (4TO B YCIOBHSX MHOTOKBApPTHPHOIO JOMa HeBO3MOxHO). Ha xy-
JOM KOHEN MOXHO KyNHTh IOHIDKAIONIMA pasfenuTeNnsHbll  TpaHchop-
MaTop, OH K€ CTAOUIM3aTOP HANPSIKCHHUSL.

B uwacTHOM JoMe cHTyanus IONydYIle, IIOCKOIBKY XO3MMH  OJUH
U pacIpefieNuTh JJIEKTPOdSHepruro 1o ¢asaM HAMHOrO IIpomie. JTO Ja-
K€  YBICKATEIBHOC 3aHATHE — CYMTATh MOIIHOCTH  3JIEKTPOHPHOOPOB
U pacmpemeniath HuX 1o (asam, 49roObl Harpyska ObLla  OJMHAKOBOM.
Bce pacueTsl JenaloTcs INPUMEPHO, M BOBCE HE 3HAYUT, YTO HAJ0
BKJIIOYaTh CBET M 2 TEICBH30pa, a €CIM 3apaboTal CTONApHBIA CTa-
HOK Ha ymume — 53To Iepebop. Bce 3aBHCHT OT JkemaHHMS XO3MHHA JO-
Ma mpoBecTH TpexdasHylo ceTh MM ofgHOGasHylo. 31ech €CTh CBOH
IUTFOCBI ¥ MUHYCBI.

MuHycoB TpexdazHoii ceTH /Ba.

1. HampsokeHHe Ha OTHENIBHOM YYacTKE CHJIBHO 3aBHCHT OT pabOTHl Jpy-
rux. Ecim meperpyxeHa oxHa u3 (a3, ocTalbHBIE MOTYT pa0oTaTh He-
KOppeKTHO. IIposBHTBCE 5TO MOXeT Kak yromHo. UYrtob6bl Takoro He
HPOHUCXOMMIO, HY)KeH CTa0MIN3aTOp — BEIlb HeeleBas.

2. HeobOxomumo o0opynoBaHHE B IIUT, pPAcCYATAHHOE KMMEHHO TMOJ TpeX-
(asHyt0 ceTb, M ycTpoiicTBO TpexdasHoit ceru. Pacxomel Ha Bce 3TO
Oynyr Oompime, wem ObutM OBl mmsi oxHodasHoil. Kpome Ttoro, HyxHO
3HATh NIPaBMJIA SKCINTyaTalluy TPpeX(Pa3HBIX ceTeil.
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[TirocoB TpexdazHoii ceTn Toxke JBa.

1. Tpexdasnas cerp MO3BONSET IONYYUTh OONbIIE MOLIHOCTH. Eciu
onHo(asHas ceTh IpPH CyMMapHOM MomHocTH mpubopoB 10 kBt yxe
HCHBITHIBACT ~ IIEPETPY3KH, TO  TpexdasHas IIPEKPacHO  CIIPABIACTCS
u ¢ 30 kBt. Bor npoctoit npumep. Eciu ¢ JISII B oM 3aX0auT BCero
1 ¢dasa, TO mpH CeYCHHH BXOJLIECTO IPOBOJHHKA 16 MM? MakCHMallb-
Hasg MOIIHOCTb cocTaBUT Bcero 14 kBt, a ecimu 3 dassl — TO yxe
42 xBT. Pa3anma BecbMa onryTiumMasi.

2. HeoObluaiiHO  NPOCTO  CTAHOBUTCS  MOAKIIOYATH  AIEKTPONPUOOPEL,
uMerolMe  TpexdazHoe INUTAaHME, HApUMep  IEKTPUUECKUE  IUIUTHI.
Camoe TIJaBHOE B Clydae C 4YacTHBIM JOMOM — Tpex(a3Hble 3JIEeKTpH-

YECKHUC ABUTraTCJI, KOTOPBIC CTOAT HAa MHOI'MX CTaHKaXx.

BBoA 3neKTpo3Heprum
B YaCTHbIA AOM

Ectb Bcero 2 cnoco6a — moa3eMHBbIH U BO3IYIIHBIH.

HauGonee w9acto BeTpedaromuiics BHA — 3TO MPOKIAAKa BO3AYIIHON
JIMHUM OT OIIOPBI JIMHUH SJICKTPOIEPEeIadt 10 CaMOro I0Ma.

Ilpumeuanue. Bce pabomel no noodkmouenuro uacmuozo ooma k JIOIT
Modicem  GLINONHAMb — MONLKO — NPedCmasumens — OpeaHu3ayuu,  KOMopas
ABNAEMCSL COOCMBEHHUKOM JIUHUU DNEKMPOnepeoayu.

Jns  Hagama  ciiemyeT  ONpENeNHWTh  PAacCTOSHHE  MEXIy  ONOpoi
U CTEeHOH JoMa, Ha KOTOpylo OynxeT mpou3BoAuTbCS BBOA. Ecimu oHO
O6ompmre 20 M, TO TpHAETCA CTaBUTh JIONOJNHWUTEIBHYIO OHOpY  TIe-
HUOYOb TOCepeHE — MEXKAy JOMOM | cTojboM omopsl. IlpmumHa
BIIOJITHE OYEBHMJHA: MaJl0 TOrO, 4YTO Kabelb MOXKET o00OpBaThCs IIOA
COOCTBEHHOW TSDKECTBIO, Ha HEro €IIe BO3JICHCTBYIOT BETep MU  oOcal-
ku. Tak 4T0 B 3TOM ciydyae CTOMT MOACTpaxoBaThes. Jlamee OT omopsl 110
CTEHbl ~ JOMa  TNPOTATHBAETCS  TPOC, KOTOpBIE  Oyner  HOaAepKuBaTh
kabenb M 3amUIiaTh €ro OT  IpoBucaHWs. [IpoBOAHMK  KpemuTcs
K Tpocy xomyramu. Ecmm kabenp mposeraer Haj IpOE3KEH  YacThlo,
TO €ro BBICOTa OT 3€MIM JOJDKHA OBITh HE MeHbIIe 6 M, HaJ Iele-
XOIOHBIMU JOpOXXKKamMH — He MeHee 3,5 M. Touka KpeluleHWs JIMHHU
K CTeHE JO/DKHA HAaXOAWTHCA Ha BEIcOTe He MeHee 2,75 M (puec. 2.114).
Pazymeercsi, Kkabenp HEe JOJDKEH IIPOXOMUTH CKBO3b  3apoCiId  KYCTOB
1 KPOHBI I€PEBBEB.

Kak wuMeHHO monkirowaroTcs KaOenw K JIMHUAM Ha  CTonOe, psino-

BOMY HOTpe6I/ITeHIO 3HaTh H606$[33T6IH>H0, IIOCKOJIbKY 3TUM 3aiimMeTcs
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MEKTPUK U3 OpraHM3aluM, KOTopas OTH JMHMM oOcayxuBaeT. OIHaKoO
BBOJA DHEPrHU B JOM HAJI0 OpPraHH30BaTh KAK MOXKHO TINAaTelbHEE — 3TO
BOIIPOC HAJIEKHOCTH IEKTPOINUTAHUS JOMA U O€30I1aCHOCTH.

B oM kabesb MOXKHO BBOJUTb Pa3HBIMU MY TAMH.

BBox wuepe3 creny. KaOemp, mnoaxoiast K CTeHe, HE HBIpSET cCpasy
B goM. CHavyama OH KpemHTCd K CHELHalIbHBIM  H30ISTOpaM, KOTO-
pble  OPHCOEAUHAIOTCS K CTeHE C  IIOMOINBIO  KPIOKA,  BKPYYEHHOTO
B CTeHy (eciM OHa J€peBsiHHasi), WIM CHEeUUaJbHOTO Kpemexa s
KaMeHHbIX cTeH. OT u3014TOpOoB Kabenb MOAXOAUT K CTEHEe, CKBO3b
KOTOpPYI0O  IpONyLIeHa  HACKBO3b  MeTaJuldueckas  TpyOka  JHaMeTpoM,
JOCTaTOYHBIM  JUII  CBOOOJNHOTO  HpOXOXkiaeHHs Kkabems. Ecmm  1py6-
ka Oyner wusrubarbcs B CTE€HE, TO OHAa JOJDKHa ObITh JAMAMETPOM  elle
Oonpmie, 9roObl HE BO3HHKAIO IpoOIeM C  IpomycKaHmeM  Kabems
yepes Hee. Korma wucnome3yercss kabGelnb, TO MOXHO  OTPaHHYHMTBCS
OIHOH  MeTaluIM4ecKod  TpyOoi. IIpy  npuMeHeHHMM  CHENHAIbHOTO
npooga CHUII BHyTpp Merajuimueckod TpyObl BCTABJISETCS  IUIACTHKO-
Bas, IIOCKOJBKY STOT IIPOBOJ HE MMeEeT BHEIUHeH O0O0JOYKH, a TOJBKO
M30JALMIO  SKMIBL.  Jis  TOro  4roObl  3aKpBITh KOHIBI TPYObl  CHapy-
KM U BHYTPH, Ha Hee HAJCBAIOTCA CIICHUAIBHBIC MAaHXCTHI-BTYJIKH.
IMpomexyrok Mexay KabeaeM W BHYTPEHHEH  IOBEPXHOCTbIO  TPYOBI
MOXKHO  3allOJIHATh ~MHHEPAIbHON BaToifi — OHAa IIOCHY)XHT  JOIOJ-
HHTENBHBIM YTEIUIUTENEeM U H3011TopoM. Kabens BHyTpH 10Ma 3a-
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He Gonee 15 M 5
He 6onee
i0m

He Gonee 25 m

Puc. 2.114. Cxema BO3IYIIHOTO BBOJA DIIEKTPHIECTBA B YACTHEBIH JOM
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BOAUTCS B JOMOBOM IIUTOK M MOJKIIOYAeTCI K aBTOMAaraM yIIpaBle-
HUS U 3aIUTHL

Ilpumeuanue. Ymobvl 000icO0b He nonadan 6 mpyby, uepes KOMOPYIO
Kabenb 6xo00um 6 OOM, ee KOHey MOICHO HEMHO20 6blOGUHYMb U3 CHMEHbl
U 3a2HYMb BHUS3.

BBog uepe3 kpbimry. Jns 3TOro HCHONB3yeTcs CIENUaNbHAs —Me-
TallIM4eckasg  TPyOa-CTOSK, KOTOpas  CIyXHT OJHOBPEMCHHO H  Ka-
HaloM JuIt Kabens, W OHmOpOH s KpeIUICHWs H30JATOopoB. Ilpuco-
CIVHHUTh IOCIHEAHME K TaKOH CTOWKe HAMHOIO IIpoIle, 4YeM K CTCHe
noMa. MOXHO BOCIHONIB30BAaThCS ~ KPENEXKOM IS MeTala —  CaMo-
pe3amu Wi OONTOBBIMH 3aXMMaMHu. I[Ipu 3ToM Kalbenb JOJDKEH pac-
nojaratbCs HE HIKE 2 M OT T[OBEpXHOCTH Kpblimu. Tpyba crosika
HPUCOCIUHACTCS K  INPOBOAY  3a3eMyieHWs. JIsI  NPOKIAJKH  BO3IYyII-
HOM JIMHUM WCIOJB3YIOTCS Kabelas ¥ I[POBOJA IPAKTHYECKU JIFOOBIX
BUJOB, JHUIOIb OBl HUX XapaKTCPHCTUKH YHOBJICTBOPSUIM yCIOBHSAM Ha-
PYKHOH POBOJIKH.

Ilpumeuanue. JJo 1991 2. 0Ons npokiaoku 030VUIHLIX JUHULL UCHOTb-
306anu nposooa 6e3z uzonayuu mapku AC. Ceiluac nosasuicsi HO8blll Npo-
600 wmapxu CHII, komopulii npeoHasHauweH CHeYyuarbHoO OAs  B030VUIHBIX
nunui. Eeo usonayus paccuumana Ha Oonvuwiue nepenaosl mMemnepamyp
U XOpowo npomusocmoum conneunol paouayuu. Kpome moeo, on me
pacmsicueaemcs, 4mo  no3eojsem  Npokiaovieamv e20  6e3  noddepicusa-
1oue2o mpoca.

CHUIl ObiBaeT 2 BUIOB — JBYX- M ueTblpexkuibHbld. HambGomee pac-
npoctpaHeHHble pasHoBugHOcTH — CUII 4 x 16/25 m CUII 2 x 16/25, rne
muppsl  0003HAYAIOT KONMYECTBO KT U HMX cedeHme B MM2. K mpoBomy
CUIl ecTh MHOXECTBO JOIONHHTENBHBIX aKCECCyapoB, KOTOPBIC HCIIONb-
3yIOTCSl TIPU COCAMHCHHM Kabelsi ¥ €ro KpeIUICHHH; OHH OYeHb YyIOOHBI
1 He TpeOyIOT OOIBIINX YCHIUN IIPH MOHTAXeE.

Kpome Toro, y CHUIl ecTh NpuUATHBI IUIFOC — €ro HEBO3MOXHO CHaTh
B IPHEMKy LBETHBIX METAUIOB, IIOCKOJIbKY IIpH IIONBITKE OOXHIa Me-
Tl TMPOBOJHUKA CropaeT BMECTE€ C H30JSLMEH, OCTaBIss JIMIIb KYy4Ky
nera. Ota  (QyHKuus Oblia pa3paboTaHa IPOW3BOAMTENEM IPOBOJAA IIO-
CJIe YYaCTHUBIINXCS CIIy4aeB XHIIEHHsS IPoBoIoB ¢ JIDIL.

Homsemusbrii  BBox. Takoif cmoco® cuMTaeTCs CaMbIM — HAJEKHBIM,
IOCKONBKY Ka0enb JIeKHT B 3eMiIe Ha Oe3omacHOd TIiyOMHE M He MOJ-
BepKEH BIUSHUIO TIOTOAHBIX M KIMMaTH4eckux ycioBuit (puc. 2.115).
OpHako TMOA3eMHBIH BBOJX OoJee TPYNOEMOK, IIOCKOJIbKY HAaJ0 KOIaTh
TpaHero rryonnoi He Mensie 0,7 M ot JIDII no noma. Eciu BB
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pemmi  Bocmosb3oBaThcs KaGenem Mapku BBIT mu6o ABBIT mmm  mx
Momu(MUKAUMAME, IpUAeTCs 3allUMaTh Kabelb Ha BCEM  IPOTSDKCHUH.
Jist 3TOro HUCHONbB3ylOTCS CTalbHble MM IUIaCTHUKOBble TpyObl. He Ha-
0 CBapHBaTh HMX MEXIy COOOH, 4YTOOBI COEAMHUTh, — 3TO JOII0 U JO-
poro. Jlyume Bcero momoOpaTe OuaMeTpsl TPyO Tak, dYTOOBI OHH BXO-
IWIM JApyr B Jpyra, a TpaHHIly CTHIKOB 3aMOTarThb TKAaHBIO ¥ IPOIHTAThH
CMOJION UITH OGUTYMOM.

Kabenp MOXHO BBOIUTH B 3JaHHE, HE IIOJAHMMAas €ro Ha CTEHY,
a CKpBITO INPOJIOKHTH €ro B CTEHE INpIMO Han (yHZaMeHTOM. B asToMm
cllydzaeé B CTGHE HEMHOIO HIDKE YPOBHA 3eMJIM OypUTCS OTBEPCTHE.
B oTBepcTHE BMYpOBBIBAIOTCS ~ acOECTOLIEMCHTHBIE TpyObI, d4epe3 KO-
TOpple Ka0enb 3aXOAUT B JAOM. EcIM IpPOBOJHUKOB HECKONBKO, TO Ta-
KUX TpyO0 TOXE MNOKHO OBITh HECKONBbKO. ['MyOMHa TpaHIIEW 3aBHUCHUT
OT MOIIHOCTH IOfaBacMoil sHepruu. FEcnm 3Ta  BenMYMHA — MCHBIIE
20 xBrt, TO MOXHO orpaHuunMThCsi ryounoir 70 cm, 35—45 kBr — He
meHee 1| M. [mybmma 1 M Tawke o0s3aTenbHa, eclid Kabenb IIPOXORUT
gepe3 jopory Jmoboro Tuma. Ecim kabems IpoloxkeH B - INIACTHKOBBIX
Tpy0Oax, TO MOXKHO OIpaHHYUThCS S50 cM.

Ilpumeuanue. Henvza 3a600umv  kabeno noo  @ynoamenm!  Torvko
CKB03b YYHOAMEHM UTU HAO HUM.

He mexee 2 m

He merHee 0.8 M 1

Puc. 2.115. Tlon3eMHbIil BBOJ 2JIEKTPOKAOEIs B YACTHBIN JOM
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MoAKAOUEHHE K AMHUU AAEKTPONepeAaUm

Paznmmuns npu  MoHTaxke TpexdaszHoii M oxHOodazHOH cered npu BBOAE
HeBeNMKH. BmecTo 2 mpoBonmoB ((ha3oBOro u HyJIEBOro) OT CTONOa BemyT-
ci 4 (3 dazoBbix m 1 HyneBoif). ['maBHOe oTiiMuMe 3aKiodaeTcs B 000py-
JIOBAaHHM BBOJHOIO YyCTpoHcTBa M jgomoBoro muta. Ilepen Tem Kak aJiek-
TPUK TOJACOCJUHHUT OTBETBJICHHE Ha Yy4acTOK, HEOOXOIUMO 000pynOBaTh
BBOJHOE ycTpoiictBo (BY) — mkag, B KOTOpOM OyAyT HaXOIMTHCS Me-
XaHM3MBl 3allUTBl M COEIMHEHHUs BXOIAIIMX Kabenedl ¢ OTXOAAIUMHU.
OObryHO TakoW Imkad pacmonaraercss nuMO0 Ha omope, JMOO HA CTEHE [0-
Mma. OueHp Xopomo, Korza Tpyba, MO KOTOPOH IPOXOAUT Kabellb, BXOIUT
npsMo B mKad.

B kBaptHpe poib TaKoro BXOJISLIEro YycTpoiicTBa wurpaer BPY, ycra-
HOBJICHHOE TJe-HUOYIb B YKPOMHOM MecTe. 31eCh )K€ MpPHUIETCS MOHTHU-
pOBaTh €ro CaMOCTOSTENBHO.

UroObl ~ HAriIsgHO NPEJCTaBUTb, 3a4eéM HY)XHO Takoe YCTPOHCTBO
W 4YTO B HEM JODKHO HAXOJIHUThCS, OIHUIIEM €ro Ha KOHKPETHOM IIpH-
mepe. Ha puc. 2.116 wunzobpaxeHo mojkioueHue K TpexdasHOH ceTH.
Tpu npoBogHuka (assl MOAKIIOUAIOTCS K  BXOJHBIM  KOHTAaKTaM  py-
OWIBHUKA, KOTOPBI OTpe3aeT BCIO CEThb pa3oM, €CIM BO3HUKHET Ta-
kas HeobxommMocTb. CyIIECTBYeT MHOXECTBO BHAOB TAaKUX PyOHIb-
HHKOB, HO BHYTPHM IUTa KX MOXKET 3aMEHHTb OJMH aBTOMAaTHYCCKUH
TPEXMOJIIOCHBII BBIKJIIOYATEb. HomunansHoe HaIpspKeHUe TaKoro
aBTOMaTa JOJDKHO pAaCCUMTBHIBATBCS M3  MAaKCUMAalbHOH  Harpysku, Ko-
Topas BO3MOXHA B ceTH. JlomycTuM, eciu  BblaelseMas  MOIIHOCTh
30 kBT, a ceucHHe aTIOMHHHEBBIX IIPOBOJOB 16 MM2, TO HMEET CMBICI
IIOCTABUTh aBTOMAT CO 3Ha4eHHeM 63 A, dYToOBl OH OTKIIOHYANCS IIpH
CcKaukax  HampsbkeHus.  Takol — pyOWJIBHMK ~ MOXHO  HpHOOpecTH  OT-
JIeNTbHO U YCTAHOBUTb Ha CTOJNIO MM CTEHY psaigoM ¢ ocHoBHbIM BY. Ha-
mpuMep, Ul 4YacTHBIX JOMOB OYEHb IOMYJIApPEeH ILIMT C PYOUIBHUKOM
SABIIBY-100. Dto xene3HbIi KOpoO, BHYTPHM KOTOPOTO HAaxOmATCS pas-
MBIKAIOIINE KOHTAKTBI C IUIaBKuMH BcraBkamu Ha 100 A. C momomipro
BBIBCJICHHOTO  HApY)Xy pyOMIbHHKAa MOXHO OTKIIOUHTH IOJady  TOKa
BpyuHyto. Ilpu TIpeBBIIEHUM MOIIHOCTH  CpabOTalOT  IUIABKUE  BCTaB-
K1, aBTOMaTHYECKHU Pa3beAUHUB JIMHHUIO.

Ha cxeme BuaHO, 4To cpa3y 3a pyOMIbHMKOM YCTaHOBJIEHBI IUIABKUE
BCTaBKM U MApajulelbHO € HUMHU — YCTPOMCTBO 3alllUTBl OT MMITYJIbC-
weix nepenanpspkennii  (Y3UII), koropoe emie Ha3bIBAIOT  PaspsAHUKOM.
OTO yCTPOMCTBO, 3aIUMIIAIOIIEE OT CBEPXBBICOKMX TOKOB, BO3HMKAIOLIMX
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npd  yzaape MoJjHUM. [IpuHOMI paboTBl OPOCT — B MOMEHT CKayka Ha-
npsokeHust  Y3UII MeHsieT cBOe CONPOTHBIEHHE C BBICOKOTO Ha HH3KOE,
cOpacbiBasi HampsDkeHHe, BO3HHKIIee B (ase, Ha 3a3emiieHHe. lIMeHHO
MO3TOMY HE CTOMT YAMBISTBCS, YTO pa3psAHUK coenuHsieT  (a3oBblit
MpoBOA ¢ IMHOW 3a3zemiieHus. Kpome Toro, BaxkHeimed uacteio BY sB-
jsiercs  raaBHas  3asewunsttomias  wmHa  (I3L). K melt  npucoenusstorcst
HYyJECBOW BXOIMIIMHA INPOBOJHHK M IIOBTOpHOE 3a3ewyieHWe. Ha sroit mm-
He BbonHAercs pacmemieHne PEN-mpoBonHumka Ha  oTXomsmuil  HOMb
n 3azewptommii  mposon. [3LI  momkHa OBITH  H3rOTOBIICHA W3 MEAW
M UMETh ceueHKe He MeHbIe 30 X 3 MM.

Puc. 2.116. Cxema NoAKJIIOYEHUS K JIMHAH JIeKTPoOINepeIaun:
I — mkad BY; 2 — pybunsuunk; 3 — paspsaanku; 4 — miaBkue BeraBku; 5 — 31T

>

6 — Kxabesb OTBETBJICHUS K IOMY; 7 — aKceccyap JUIs KperieHus kabems
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Ilpumeuanue. Ilxagp BY nyuwe 6ceco npuobpemamv ¢ nosviuenHoll
3auumotl, NOCKOIbKY OH HAXOOUMCA HA OmKpelmom 6030yxe. Kpome mo-
20, XOpouwto, ecnu MaKou WKA@ CHAOXCEH MOWHBLIM 3AMKOM U DACnonaza-
emcsl 8bicOKO Ha cmoabe.

Teneps kabens or BY mper k moMmy, Kyna 3aXOIUT COIVIACHO BCEM IIPaBH-
J1aM MOHTa)ka, ONHCAaHHBIM BbIlle. BHyTpu noMa pacronokeH DOMOBOH -
TOK, KOTOpBIH YCTaHABIMBAeTCs TOYHO TaK ke, Kak M B KBaprupe. Ecimu cetb
TpexdasHasg, TO HEOOXOAUMO IOOIMKE IIO3HAKOMHTBCS CO CXEMOHl ycTa-
HOBKM U MOJKIIOUeHHs apromaroB. IlpuBeseM mpumep cXeMbl, KOTOpas

HanboJIee MOJHO MOKA3bIBACT LIMTOK B 4aCTHOM JoMe (puc. 2.117).

"""""""'"""‘"’"‘\“""""""I

C [N 1

AR AR AL LR L R KRR R LR L R
L) 6 ADOOC B Gam

Puc. 2.117. Cxema mUTKa B YACTHOM JIOME:

-4

1 — BBOJIHO-pacHpeIeIUTENbHbIN MINTOK; 2 — TPEXIIOIIOCHBIH aBTOMAT;

3 — TpexdazHsblil CYETUHNK; 4 — YETBIPEXIONFOCHBIH JU(AaBTOMAT; 5 — OJHOMOIIOCHBIE
npUOOPBI, KOHTPOIUPYIOIIHE 30HbI OCBEIIeHHs; 6 — Y30 uyBCTBUTEIBHOCTBIO 10 MA;
7 — VY30; 8 — aBTOMATHI I'PYIIIbl PO3ETOK; 9 — TPEXIOIFOCHBIH aBTOMAT IO IKIFOYCHHS
anekTporuTel; /0 — audasromar Ha 30 MA; /] — aBTOMAT IPYIIBI HAPYKHOTO
OCBEIECHNUSI 1 HAJJBOPHBIX TocTpoek; /2 — Y30
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Ora cxema IpeicTaBiser co0OH BapHaHT, KOrJa pacluelIeHHe HO-
Jsl NPOMUCXOAUT B CaMOM IIMTe. 3HAUUT, MMEHHO OT HEro MAET IOBTOp-
HOe 3azemieHHe. B jaHHOM ciy4yae BXOMAIIMH KaOenb YeThIPEX)KUIIb-
HBI. 3a3eMiICHHE B HEM COBMEIIEHO C HEHTpaldbHBIM MPOBOAOM. Takoit
MT, KOrJa B HEM OJHOBPEMEHHO COBMEIIAIOTCS BBOJHOE YCTPOMCTBO
W pacupelenuTeNbHbIH  IMUTOK,  HA3blBACTCS  BBOAHO-PACIPENEIIUTEIIb-
veiM (BPLL).

Ha Bxome BPIL[ / crour TpexmoiiocHbli aBroMar 2 ¢ HOMUHAJIbHBIM
3HAUCHUEM, COOTBETCTBYIOIHM MOIIHOCTH BCEX 3NEKTPONpUOOpPOB
nnn  Beime. Hampumep, ecnum cymMMapHas MOIIHOCTB  3JIEKTPONPHOOPOB
cocraBisier 25 kBT, To aBTOMAaT JobkeH ObiTh Ha 63 A. Jlamee mo cxe-
Me pacnonaraercs Tpex(asHblii cyeTyuk 3, 3a HUM — YETBIPEXIOJIIOC-
HbIi  gudaBromar 4, KOTOpBI BBHIMONHSAET (PYHKLHMIO OOLIEro  BBIKIIO-
yaTess M 3allUThI OT YTEUKH TOKA MO BCEH cxeme.

Ilpumeuanue. B nacmoswee 6pems 3akon mpedyem, uymoobwl cyemyu-
KU 9]IeKmpodHepeuy  YCMAaHAGIueaIUCy Ha yauye, — mak & 1000 Mo-
MeHm  MOJICHO — cHamb  nokazaumusi. Ecmb  eapuanm: aubo  ycmanosumu
cuemuyuk npsamo 8 BY, aubo nosecumv na eHewmell cmene Odoma 6 omoeinb-
HbLL 2epMEMUYHbBILI WKAG ¢ NPO3PAYHBIM OKOULKOM.

JudpaBromar B 3TOM cilyyae JIydllle BCErO CTaBUTh C YYBCTBUTEIIb-
HocThi0 300 MA ¢ HOMHHAIBHBIM TOKOM, COOTBETCTBYIOIIMM 3HAYCHUIO
BXOZHOrO aBToMaTa mepen cyerynkoMm. CieBa, BHH3Y OT JuQaBTOMa-
Ta, WIYT TPH OJHOIOJIOCHBIX aBTOMAara S5, KOHTPOJMPYIOUIAE 30HBI
ocBemieHus. Bce oHM pacmomaratotcs Ha onHoi  ¢ase. IlpaBee crout
V30 6, oTBeuaromiee 3a BaHHYI0O KOMHATy, C 4YyBCTBUTENbHOCThIO 10 MA.
3a HuM — Y30 7 nHa Tpm rpymnsl po3erok 8. CiemoM HIET 3IIEKTpHUe-
ckas IUIMTa, KOoTopas uMeeT TpexdasHoe mnofwioueHue. JIuHus Ha Hee
HAUMHAETCS C TPEXIOJIIOCHOrO aBToMara 9, KOTOpbI crouT Ha Tpu (assl.
Crenyromiee ycrpoiictBo mno uemu — audasromatr /0 Ha 30 MA. Homm-
HaJbHBIE TOK Ha o00a O3TH YCTPOWCTBA pPACCUMTHIBACTCS I10 MaKCHUMalb-
HOH  MOIIHOCTM  IUIUTBI, KOTOpas  O0A3aTeNbHO  JOJDKHA  yKa3bIBaThCA
B €e TeXHH4YecKol mokyMmeHrauuu. Ilocnemnue nBe rpynmsl /7, MOIKIIO-
4yeHHble K ceTH uepe3 Y30 /2, oTBedaroT 3a IOCTPOIKM BO JABOpE U Ha-
PY’KHOE OCBELICHHE.

Ilpumeuanue. Ouenv yOoOHO, KO204 YGem U0IAYUU Gcex mpex ¢haszo-
6bIX NPOBOOHUKOS 00uHaKo8 no eceti cemu. Toeda, 3a2nsiny8 8 KOMOOKY
PO3emKU, MOJCHO C YGEPeHHOCmblo cKasamy, Kakou aemomam uaw Y30
NOOKIIOUEHbL K MOl 2pynne.
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3a3emneHue

B macrosmiee Bpems cucrema TN-S B 9acTHOM CEKTOpe MpPaKTHYECKH HE
BcTpeuaercs. OT  TpaHC(OPMATOPOB MOACTAHLUM HE MPOTSHYT  OTHAEIb-
Hblii mpoBoxHuk 3azemiueHus (PE) x norpebutemo. 3HaumT, oOcraercs
MPOBECTH  3a3eMJIEHME CaMOCTOSTENbHO. B  dvacTHOM Jome »3To chenaTsb
HAMHOT0 JIETY€e, HEXKEJIH B MHOTOKBapTUPHOM.

OTnaMyue 4YacTHOTO JIOMa OT MHOTOKBApPTHPHOIO B TOM, 4YTO B 4acT-
HOM JOM€ JEHCTBUTEIBHO €CTh 3€MJ, a B MHOTOJTaXKE €€ IPOCTO
HE JOCTaTh M  NOAKIIOYEHHE  3a36MJICHUS]  OIPAaHMYMBAETCA  LIUTKOM
Ha 3Taxe.

BapuaHTOB NOAKIIOUEHHA 3a3eMJICHHS B YAaCTHOM JOME JBa: IO CHU-
creme TT u TN-C-S. Bropoii BapuaHT BcTpeuaercsa Hauboyiee uacTo, IIO-
CKOJIBKY TPeOyeT MEHbILE YCHIUIL.

3azemienne HaumHaercs oT [3Il, ycranosnenHoit B BY wmimm mmrtke
qoma. HauimydmnM BapuaHTOM —BCe-Taku SIBISIETCS TOT, KOIZa 3a3eMile-
HHE JIeJIaeTCs Ha OIIope, ¢ KOTOPOH MIET JIUHUS K JI0MY.

Ecin  3asemiieHHe CI€TaHO HEMOCPEACTBEHHO B JOME, TO TIIpU OT-
TOpaHUM HOJII HA JIMHUM, HampuMmep TAe-HUOyAb BO3Je  IOJCTAaHIINH,
HOJIEM OK&)KeTCsl MPOBOJA, KOTOpbIH BeleT OT crToyda K J0MYy, M BOOO-
me Bci HeWTpanb B jgoMe. MOXKHO BO3pa3uTh, YTO HOIb — OH U €CThb
Hone. Ho He cnemyer 3a0blBaTh, 4TO Ha JIMHUM, HAyLIeH OT IOJCTaH-
oMU K BalleMy JOMYy, €CThb eIle MOJKIIOYEeHHS K JApyruM jgomaM. Bes
Harpy3ka, KOTopas JIOXWiIach Ha HyneBod mnposox JIOII, moxker B 3TOM
cillydyae Ha HOJNb, Haxopsluiics B BameMm Jome. Eciam ke 3a3zemieHue
YCTaHOBJIEHO OT IWMHBI B BY, Harpyska JsbKeT Ha IpOBOJ, KOTOpBIH
BelleT OT JIMHUM K INHHE, a OH, KaK IpaBHJO, IO CEYEeHUI0 COOTBET-
CTBYET IIPOBOJIY HA JIMHUH.

Cucrema TT wucnonedyercs TOIBKO B 4YacTHBIX JoMax. Ee ycTaHOBKa
CONPSDKEHAa C  HEKOTOPBIMH TPYAHOCTSAMHM, B YAaCTHOCTH YpEryJIUpOBaHU-
€M TaKkoil CHCTeMBl B OpraHu3allMM »>JIeKTpocHaOxeHus. Jlelo B TOM, UTO
cucreMa TT gomkHa mpoiitu amnpoGamuio M OBITh 3aBepeHa  CIELHANIH-
CTOM M3 TexHai3opa. Yamie BCEro MHOIHME OpraHM3alUU IIPEIaraloT Ta-
Kyl0 CHCTeMy 3a3eMiIeHHs Oe3 BMEIIAaTeNbCTBA CO CTOPOHBI  BIAmelNbLa
IoMa, KOHEYHO, He 3a0blB IPH 3TOM B3Th IUIATYy 3a e¢ MOHTax. Ecimm mo-
CTapaTbCs, TO MOXHO BBINOJHHUTH 93Ty pPadOTy CaMOCTOSATEIbHO, HO IIO-
clle OKOHYaHMsl IpPUAETCS €€ NPOBEPUTb IPH IIOMOLIM BCe TOH ke opra-

HHU3alUU U 3aBEPUTH JOKYMCHTAJIBHO.
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Ecin Bcromuuth cuctemy TN-S, t1o cucrema TT ouenb Ha Hee mo-
xoka. Omimyme B TOM, YTO TPOBOJHHMK 3a3€MIICHHS HE YXOAUT Ha IIOA-
CTaHIMIO K 3a3¢MIIMTEINIIO, a pAacIojiaraeTcsi HENOCPEIACTBEHHO Ha yd4acT-
Ke psgoM ¢ goMoM. Ha moxacraHuMM cucTeMa  3a3eMICHHS  CleliaHa
cnenuanuctaMd 1o BceM HopMmam [1YD. Ha smunHoM ywacTke mnpuaer-
csl caenarth To ke camoe (puc. 2.118).

Ilpumeuanue. Hcnonvsosanue Y30 npu cucmeme 3azemnenus 1T
ABNACMCSL 00A3AMENLHBIM.

Tenepp ciemyer pa3oOparbcs, Kyna BENET TPOBOJ, KOTOPBIA yXOIHT
B 3CMJII0 OT WIMHBI 3a3€MJICHHUS, pAacIlOJOXEHHOM B JOMAalIHEM IIUTKE.
3a3emiieHME — S3TO BOBCE HE IPYTOK apMarypbl, BOTKHYTBIH B 3eMIIIO,
C TpHUBS3aHHBIM K HEMy M3AIIHBIM OQHTUKOM IIPOBOJOM  3a3€MIJICHUSL.
UroObl c031aTh IOJHOLCHHBIA KOHTYP 3a3eMJCHHS, HYXHO IPHIOKHTH
ropaso OOJblIe yCHIHIA.

Ecte Bcero 2 BapmaHTa, Kak 3TO cjenath. llepBblii W3 HHUX TpyIOeM-
KHH, HO €ro MOXXHO BBIIOJHUTh CaMOCTOSATENBHO. BTOpOil  BBIONHAT
CIIELMAITKCTHI, HO, KOHEYHO, He OecruiaTHO. Brioop 3a Bamu.

PaccMoTpuM  Takoil BapMaHT: 3a3eMJIGHHE COCTOMT W3  3a3eMIIIOLIe-
TO TPOBOJAa W 3a3eMIIMTENS. 3a3eMISIOIIMH IPOBOJ JIOJDKEH OBITh C  ce-
YEHHEM JKMJIbl HE MEHbIIe cedeHus (Ha30BOH KWkl Kabems, IPOJIOKEH-
HOTO B JIOME, HO W He Ooybiie. DTOT TPOBOJ MOJIKIIOYAETCS K MIMHE
3a3eMJICHHST B pACIpElEIUTEIIFHOM JOoMamHeM ImuTtke. K jmaHHOW mimHe

CXOJTCsl BCE IPOBOJA 3a3€MJICHHUS OT 3J'IeKTpOHpI/I60p0B.

L1
L2
L3

Puc. 2.118. Cucrema 3a3eMIICHUST YaCTHOTO JIoMa



ANEKTPUYECTBO B YACTHOM AOME 23

3azemaMTEeNs — OTO  CTaJbHash KOHCTPYKLMS, KOTOpas BBbIPAaBHU-
BaeT IOTCHIMAIBl B Cily4yae TMOSBICHHS B 3a3¢MIIONIEM KOHTYpe Ha-
npspkeHus.  MIMEHHO TOJTOMYy OHa JIOJDKHA HMMETh  JIOCTaTOYHBIH — KOH-
TakT ¢ TrpyHToM. Ilo mnpaBmiam Janee NPOU3BOASATCS OUYEHb CIOXKHBIE
pacueTbl:  ONpPENENSAEeTCs  CONPOTHBIGHME TIPyHTa, Kakas  KOHCTPYKLMS
U Ha Kakylo IIyOMHy Jo/DKHA OBITh ycTaHOBlIeHA. COBEpIICHHO —pas-
HBIE 3a3eMJIMTENIN YCTPaHBalOTCS B CYXOM II€CYAaHOM TIpPYHTE M BIaXk-
HOM 4epHO3eMe. B mepBoMm ciydae 1OHafoOMTCS OUYEHb MAacCHBHas
KOHCTPYKIHS, BO BTOPOM — HEOONBIIOW apMaTypHBI TIpyT, BOWTHII
HernyOoko. UToObl He BO3MTbCS C pacueTaMH, TMBITAsACh IOHATH CJIOXK-
HEWIMe OJIEKTPOTEXHHYECKHe (OPMYJIbl, MOXHO CIeNaTh KOHCTPYKIIHIO,
KOTOpast ~ yJOBJIETBOPSIET BCEM  TpPEOOBAHUSIM  INPAaKTUYECKM B  JIIOOBIX
YCIIOBHUSIX.

Jlnst ycrpoiicTBa 3TOro  3a3eMiMTENs IOHANOO0ATCs 3  yroika JIMHON
He MeHpIIe 3 M Kaxabli ¢ monkamu He MeHee 50 mMm. B kagectBe 3ame-
HBl YrojKa MOAOiaeT oOObIYHAs Tpyba guameTpoM 16 MM €O CTCHKOW
TOJIIMHOM He MeHbme 3 MM (4ToObl He pa3duTh Topen TpyOBl KyBall-
noi). Kpome Ttoro, OymyT HykHbI 3 Kycka yrojika MJIMHOM rmo 3 M ¢ moi-
kamu 40 MMm. Jlanee Hy)XHO IPOKONATh TpaHIIEId OT J0Ma JO0 MECTa, Ile
Oyzer BKOIAH 3a3eMJIMTENb. OTa TpaHIIEs JO/DKHA OBITh TINTyOMHOW He
MeHee 0,5 M U TIpUMEpHO TaKOH JKe IIHMPUHEI — Tak ynobOHee. 3areM
B MecTax, rAe OyIyT BOWTHI IUTBHIPH, BBIKANBIBAIOTCS SIMKH OIMHAKOBOW
¢ TpaHmeed riybmHsl — 1o 0,5 M. OTH SAMKHM HEOOXOOUMO COCIUHUTH
MeX1y Cco0OH KaHaBKaMH, [0 KOTOPbIM HPOHIET COEIUHSIOMMUI IIThI-
pu yromok. Ilocme 3Toro Hamo cpenarb camMoe TPYAHOE — BOMTBH TpEX-
METPOBBIIl YTOJIOK B 3€MIIIO TaK, 4TOOBI HAJ JHOM SIMKH €ro KOHEI| BEI-
ctynan He Oombme uyemM Ha 15—20 cm (puc. 2.119). UroOsl jerue sto
clenarb, KOHIBI yrojka 3araymBatoTcs. Jliust dTtoid  paboTel  1MOHAmOOUT-
cs IIMpOKas YyCToHuMBas CTpeMsHKa MM Koznbl. [locie Toro kak oOH
BOMT Ha HYXHYI0 IIyOUHY, BCe YrOJKH C Monkoi 40 MM coeauHSIOTCA
MexIy co0oi mpu mnomomM cBapkd. B wuTOre mosydaercss paBHOCTO-
POHHHI TPEYTOIBHUK CO CTOPOHOH 3 M (puc. 2.120).

Ilpumeuanue. He o00s3amenvHo GbINOIHAMb 3A3eMAUMENb 6 6UOe mpe-
Y2ONbHUKA, MOXNCHO 3abumb yeoiku u 6 pad. Heobxooumo auws cobaro-
damb paccmosHue Mexncoy Y20IKaMu — OHO OOHCHO Oblmb He MeHbuie 3 M.

BepmHa ofHOro M3 YrojKoOB 3apaHee IPOCBEPIMBAETCA UL  COEIU-
HEHUs C 3a3¢MJIIOINMM IIPOBOJHMKOM. Takoe COeIMHEHHME BBIIONHSET-
csi IpU TOMOIIM  OOJNTOBOrO 3akuMa. /[l 9TOro KOHeL  OroJjeHHOH

JKWJIBI 3a3€MJIIOLICTO ITPOBOAHNKA HAZ10 3allpecCOBAaTh B HAKOHCUHUK
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Puc. 2.119. Cxema BEpTHKAIBHOIO yCTPOMHCTBA 3a3EMIIUTENS

B aom

Monoca

Csapka

or12m

Puc. 2.120. Tlnan 3a3eMIATENs
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C MOAXONIIIMM MO JHMaMeTpy OTBEpPCTHEM. 3aTeM 3aKolaiiTe TpaHILIEo
U SMKH M IOCTaBbTC 3HAK, OOO3HAYAIONIMA MECTO, TII€ CIpATAaH 3a3eM-
JUTEIb M TPOBOAHMK JIO JIOMa, 4TOObI B JaJbHEHIIEM HE IOBPEIUTb €ro
HpH KakUX-1u00 paboTax.

IIpumeuanue. I[Ipu evinonHenuu padbom HAEMHLIM —DNEKMPUKOM — He-
00X00UMO  npocedums, ymobvl 6 epyHm psadoM ¢ 3dzemaumenem He 00-
bagrsnacy nuwesas conb. Omo Oenaemcs OAs. MO0, UMOObL  CHUUMb
conpomusnenue 3a3eMaumens, YIy4uUe e20 KoHmakm ¢ nousou. Hxobvi
3asemaument — OONXCEH  NPOUMU  UCHbIMAHUE HA  3AMED  CONPOMUETEHUS.
He oonyckaiime amoeo! Conesoii pacmeop 3a HecKoIwbKo Jlem pasvech
Memani 3a3eMaumes, KOmopwlii nomepsiem c60u C60UCMEd.

INocne TOro Kak 3a3eMIMTENb YCTAHOBIEH Ha MECTO, €ro 3achlNaroT
TPYHTOM, Iydllle — TII€CKOM, 4YTOOBI B JaibHEHIIeM OOJerduth JOCTYII

Kk xabemo (puc. 2.121).

Puc. 2.121. Boibop MecTa A7 yCTPOHCTBA 3a3€MITUTEIIS:

1 — TOYKa BXOJIa MOJIOCHI B IOM; 2 — KOMIICHCALIMOHHEIN ropo;

3 — nonoca; 4 — yronok 50 x 50 MM
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Tenepp paccMOTPEM JApYrodl BapHaHT — IIPH 3TOM CIIOCOOE HE IIpH-
JIeTCsl  KomaTb 3€MJI0 M BOUBATH JUIMHHBIM YroJIOK. 31eCh HUCIONb3yeTcs
MOIyNbHas INTHIpEBas CHCTEMa. OTO HeJaBHeC H300pETEHHE M, CIETyeT
NpU3HaTh, OUYeHb YypauHoe. YroObl co3JaTh HAMOONBIIYIO IUIOWIAAb CO-
NPUKOCHOBEHUsI TPyHTa C 3a3eMJIMTENEM, CTalIbHOM IITBIPb, ITOKPBITHIN
Menplo, 3abmBatoT Ha TiryOmHy 20—40 M (puc. 2.122). DT10 o03HaYaer, 4To
IOPAaKTHYeCKH B JIIOOOM ClIydae IaHHBIM INTHIPh COIIPUKACAeTCi C TIpyH-
TOBBIMH BOJAMH, YTO PE3KO CHIDKAeT €ro comnpotusienue. s 3azeM-
JUTENsT 3TO OJUH M3 BAXHEHIINX MoKa3arenell. YmoOCTBO Takoro Tuma
3a3eMJIEHMS HAJIMIO: HE HAJ0 KOMaTh TPAHIUEH, JOCTATOUYHO HEOOJBLIONH
ssMka 50 x 50 x 40 cm.

EnuncTBEHHOE «HO» — BOUTH TakOM 3a3eMIIMTENIb MOJIOJACLKHMH yJa-
paMu  KyBalibl He moiyuurcs. Jlis 3TOro ucnosb3yercs mnepdoparop co
CHenuanbHOM HacaakoW. VYaapHas Jpenb HE NOAOHIET, MHOCKOIBKY HYX-

Ha paboTa IMEHHO B yIapHOM pexkume Oe3 Bpamenus (puc. 2.123). IIpo-

10—20 (o 40) M

-

Puc. 2.122. lllTeIpeBoii 3a3eMIUTENHh



ANEKTPUYECTBO B YACTHOM AOME

BOJ 3a3eMJIEHHMS MOHTHUDPYETCS Ha CTEPXKEHb C MOMOLIbIO CHELHAILHOTO
3a)KMMa, KOTOPBIN HAET B KOMIUIEKTE C OCTAIBHBIM 000PYTOBaHUEM.

Ha Bompoc o TOM, Ha Kakylo IIyOMHy HpHAeTcs 3a0UBaTh 3a3eM-
JICHHE, MOXKHO OTBETHTb, TOJIBKO 3aMepss COINPOTUBIICHHE C  IOMO-
WbI0  MyJbTHMETpa. OTO  JIOCTaTOYHO  CIIOXKHBIE  PacyeThl, BBIIOJHATH
KOTOpble  JOJDKEH  KBaIM(QHUUUPOBaHHBIH  cnenuanuct.  CaMocTosTeNb-
HO MpPOU3BOAUTHL HX HE CTOUT, IOCKOJIBKY COIPOTHMBIEHUE BCE DPaBHO
OpHAET 3aMepATh TEXHHK M3 OpraHH3allid CO CBOMM 00OpYIOBaHH-
eM, — HHKTO HE IIOBEpHT BaM HAa CJOBO, 4YTO TJIyOMHA 3a3eMIIUTEILI
JIOCTATOYHA.

Crenmyer 3HaTh J1HIIb LUQPBL, KOTOpBIC SBIAIOTCI HOpPMaTHBOM. Jlis
TpexdasHoit cetm c¢ HampsbkeHmeM 380 B comporuBieHHe 3a3zeMiTe-
I J0DKHO ObiTh He Oomee 2 Owm, Juit ofgHodasHOW ¢  HampsHKeHHEM
220 B — mne Oomee 4 Owm. Bmpouem, ecim MOXHO clenatb 3a3eMIICHHE

0e3 OIIIAKK Ha TEXHAA30p, TO HCO6XOZ[I/IMO Y3HaTh YPOBCHbDb 3aJICraHus

YpaponpoyHas ronoska

CoeauHuTenbHas mydpra —

OneKkTpos C ANEKTPOXMMUYECKUM
MeHbIM MOKPbLITUEM

CoeguHutenbHas mydTta -+

SﬂeKTPO,El, C ANEeKTPOXNMUNYECKNM
MeOHbIM NOKpbITUEM

Puc. 2.123. OcHacTka 1 yCTPOHCTBA IITHIPEBOTO 3a3EMIUTEIIS

23I
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IPYHTOBBIX BOJ. 3a3eMIIMTENIb, JOCTAIOMIMKA JO OTOW OTMETKH, HaBep-
HSIKA YJIOBJIETBOPUT YCIOBHSM HOPMATHBOB.

B Tom cimywae korma cucrema 3azemsieHms goma TN-C-S mo ycrpoii-
CTBY 3a3eMiMTeNs aHamormyHa cucreme 1T, K HeMy He Takue CTpOrHe
TpeOOBaHMS, IOCKOJNBKY 3a3¢MJICHHBI HOJNb HAaXONUTCS Ha MOACTAHLUH
u coequreH ¢ I3 B BY nim BPY

Ilpumeuanue. Ecnu [3I naxooumcs uma BY, mo coedunams 6 Oanb-
HeliuwileM HOAb U 3azemieHue Heawbssa! Takoe coedunenue O00ndICHO  ObIMb
eOUHCMBEHHbIM HA YYACMKe, NO NpUHYuny «aubo ooHo, nubo opyeoe», BY
Ha cmoabe unu BPY 6o3ne doma unu enympu nezo.

3awura oT MOAHUUA

MonHue3amyura — OYeHb BAXKHBIH IIYHKT B 3JIEKTPHYECKOH LEmH JoMa.
Ecmi B MHOTOKBapTHpHOM JIOME OSTHM 3aHHMAeTCs OpraHu3anus, o0-
CIIy’)KHBAOIasg DJIEKTPUYECKYI0 CETh, TO B YaCTHOM OKWIMINE BCE IPHXO-
JIATCS IeNIaTh CAMOMY.

Monauss — mpUponHBIl paspsn snekTpruecTBa. CHila MOJNHHUHM Tako-
Ba, YTO BO BpPEMsA COOCTBEHHO pa3psna (IOTM CEKyHIBI) OHa CONOCTABH-
Ma C OHeprueil sACpHOH OIEKTPOCTAHIMHU. I[IOHATHO, 4YTO @IPH NPIMOM
HONAJaHUU B 3JIEKTPUYECKYIO CETh JOMa MpOoBOJa M IPHOOPEI HE TO 4YTO
HEeperopsAT, a IPOCTO B30pPBYTCA. VIMEHHO MO3TOMY K TaKoil 3amure cie-
IyeT OTHECTHCH CO BCEH CEpPbEe3HOCThIO M HE CKYIUThCS Ha PacXonbl IIO
YCTaHOBKE.

Monnuesamura OblBaeT BHyTpeHHedl u BHemHeil. Oto kak Obl 2
OXpaHHBIX KOHTYpa, KOTOpble, paboTas coBmecTHO, MoryT moutn Ha 100 %
00€301acuTh 3JIEKTPOOOOPYI0BAaHHUE U JIIOJIEH B 0MeE.

BHeluHAna salunra

B mepByro ouepeap 5TO MOJHHEOTBOJA, KOTOPBI YCTaHaBIMBAaeTCS Ha ca-
MOW BBICOKOW TOYKE JOMa W COCIUHSCTCS IIPOBOJHHKOM C CHCTEMOH 3a-
3emsieHnd. Eme 110 HemaBHEro BpEeMEHM MOJIHHEOTBOJ COCIHWHSUICS C  3a-
3eMJIUTENIEM, KOTOPBHIH OJHOBPEMEHHO CIYKHJI W CHCTEMOH 3a3eMIICHUS
B gmome (puc. 2.124). Kak oka3anoch, TakoW 3amUThl HEAOCTATOYHO JUIA
TOr0, 4TOOBI YYBCTBOBATh €05 B TPO3Y YBEPEHHO U CIIOKOHHO.

YroObl HE myratb HHUKOTO OINMCAHWEM, YTO NPOUCXOJUT B Cllyyae,
KOraa MOnHUS (cuia ToKa KoTopoid Moxker pnocrurath 200 kA) npobOusa-
eT 3a3eMiIeHHe, HEOOXOIUMO II0Ka3aTh YCTPOMCTBO M CXEMYy HOPMAJIBHO
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(YHKIMOHUPYIOLIETO MOJIHAEOTBOJIA. MoHHEeTIpUEMHIK, KOTOPBIH
YCTaHABIIMBAeTCS HAa Kpbllle, ObIBaecT 2 BHIOB. OTO JHOO BBICOKUH Me-
TaJUIMYCCKUH  INTHIPb,  KOTOPBIH  yCTAQHABIMBACTCS  BEPTHKAIBHO  IIPH
IOMOIIM  JICPEBSHHBIX ~ CTOEK, JHOO TpPOC, MPOTAHYTHIH BIONb  BCETO
KOHbKA KpBIIIM M YIOKCHHBIH HAa JepeBAHHbIE MOANOPKH. Ecte emie
BapHaHT, KOTJa Ha KpBIIy YKIAJBIBAIOT METAUIMYECKYI0 CETKy C Ia-
TOM s4Yeek 2—35 M, CBapeHHYHO U3 apMarypHBIX HPYThEB CEYCHHEM
8—10 mMm2. B mnpuHmume, ocoOEHHOH pasHuIBl Mexmy HuMH HeT. Tpo-
COBBIE  MOJHHCNPUEMHHKH  OXBATHIBAIOT  OONBIIYI0  IUIOMAAb  KPBIIIH
U cydTaoTcs Oonee Oe€30macHBIMHM, a CETOYHbIE HE MOPTAT BHEIIHETO
Buga  goMa.  CedeHHEe  BCPTHKAIBHOIO  MOJHUCHPHEMHUKA  JOJDKHO
OBITh He MEHbIIIE 12 MMZ, XOTSI JIydIlle BCero OpaTh apMaTypy ¢ 3aracom —

MonHuenpremHmnk

Toxkoorsog

\

3—5 mor Bxopa

1.5—3 m B 3emnio

3azemnurens

Puc. 2.124. YcrapeBmas cxeMa CHCTEMBI IPO303aIUTEI



238

ANEKTPOTEXHUYECKUE PABOTbl AOMA U HA AAYE

16 mm2 Ilpu ycTaHOBKE IUTHIPS HEOOXOAMMO IIOMHHTb, YTO OH JIOJDKCH
BO3BBINIATECS HAJ CaMOi BBICOKOH TOYKOW KpPOBIM HE MEHBIIE 4YeM
Ha 20—30 cMm; TO e caMoOe OTHOCHTICS U K TPOCOBOMY MOJHHEIPHEM-
HUKY.

Ilpumeuanue. 3ona, xKomopylo 3awuwaem MOIHUEOMBOO, NPUMEPHO
pasHa ezo evicome. Hanpumep, npu evicome Hao semaei 6 M OH 3awumum
om NONAOAaHUsL MOTHUU KpY2 paouycom 6 m.

IMpoBoa, MO KOTOPOMY OSHEprHs MOJIHMHM HOHIAET K 3a3eMIIUTENO, JIyd-
me OpaTh CTaNbHOI cedeHMeM He MeHbmie 10 MM? WIM MeIHBIH CcedYeHH-
eM He MeHbIle 6 MM2. DTO Kak pa3 TOT Cllydaid, KOTrJa Kally MacloM He
UCIIOPTUTH: uYeM Tonme Oynxer mpoBod, TeM Oe3zomacHee. IIpoBomHuk co-
EIMHSCTCSl C TNPUEMHMKOM CBapKOH WIM C TIOMOLIBIO OOJNTOBOrO COEIH-
HEHUs, KOHEIl TpoBoja OOXKMMaeTcs HakoHeYHHKoM. KaOenb omyckaer-
Csi 10 HAapyXKHOH CTeHe JoMa, K KOTOPOH OH KpENMUTCs IUIACTHKOBBIMHU
xomyramu. OHH, B CBOIO ouepeib, (UKCHPYIOTCS Ha CTEHE MI00€Nb-IBO3-
msmu.  JKemarenbHo, 49ToOBI 3TO ObLIA TIyXas CTEHA, IPOTHUBOIOJIOXKHAS
BXO#HOH pBepu. IIpoBOZHMK HE JODKEH MPOXOAUTh MHMO MeTaJUIHde-
CKHX O5JIEMEHTOB (JIECTHHII, BOJONIPOBOAHEIX H BOJOCTOYHBIX TpyO) Omnu-
xe ueM B 30 oM.

Teneps otmensHo o cucreMe 3azemiutens. OH He JODKEH ObITh CO-
BMECTHBIM C 3a36MIIUTENIEM KOHTypa 3a3eMJeHHMs JoMa. OTO OTAENbHOE
YCTPOMCTBO, U XapaKTEPHCTHKH €ro MODKHBI OBITh TAKUMH K€, Kak y 3a-
semuntenas goma. Ero rtamke Hago yriyOnsaTh B 3eMII0 Ha 3 M W IpuBa-
PHBaTh K TOKOOTBOJLY.

Ilpumeuanue. Ilpu cmpoumenscmee 0N OWMYKAMYPUBAHUS — OOMOB
cetivac NOBCEMECMHO UCNONb3VIOM MEMAIIUYecKylo CemKy, Komopas noo-
Oepoicusaem pacmeop Ha cmene, apMupys e20. IOma cemka — HenIoxas
3awuma  Om HABEOCHHbIX MOK08, KOMOpble UYAcmo B03HUKAIOM 80 6peMs
2po3bl, 0adice K020a MOIHUA He yoapsaem NoOAU30CmuU.

BHyTpeHHAA 3alunTa

Ee oOecrieumBaroT  crenuanbHBIE — YCTPOMCTBAa,  KOTOpBIE  JOOABIISIOT-
ci B cxeMy gaomoBoro muTtka u BY. Pabortator onm Ttak. Jlaxe ecmm
MOJIHHS HE TMONajaeT B JOM, BO BpeMs TIpO3bl YACTEHBKO CIy4YaroTcs
CKAQuKM HaNpsDKEHWA. OJTO  OOBSCHAETCA TEM, UTO  3JIEKTPOMAarHUTHOE
Ioje NpH yJape MOJHUM MOXKET CO3[aBaTh HMITYJIbCHBIE TOKH B IPOBOJ-
Ke M ycTpoicTBax. Paspsny He 00s3aTe€IbHO JOJDKEH yIApUTh HMEHHO
B JIOM — 3TO MOJKET IIPOU30WTH Ha PACCTOSIHUY MOPSIIKA COTEH METPOB
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U JaXe HECKOIbKMX KHIOMETpoB. Eciau ke MOIHUS IIONajaer B JIOM,
TO B JIy4ylleM Cily4yae MOJHHEOTBOA COPOCUT HamlpsDKEHHE B 3a3eMIIH-
Telb, B XYyAlIEeM — pa3psi CO BCeH CHIION yOapuT MO 3JIEKTPUYECKOMH
ceru. Jlaxke Korga »SHEpruss MOJIHUM CTE€YET 10 MOJIHHEOTBOLY, TOK,
BO3HHUKAIOIIUIA B MpPOBOJKE, MOXKET MPUBECTH K MOpYE YyBCTBUTENb-
HOM  ammapaTypbl  (KOMIBIOTEPOB,  XOJNIOAMJIBHUKOB U TEJIEBH30POB).
Jlydme u He TNpeACTaBIATb, 4YTO CIYYUTCS IIPU TIPIMOM  BO3JEHCTBHUM.
Kak pa3 pgnd 3amurTel OT TakuX CHTyalud M CyILECTBYIOT —CHELHalb-
HBIE YCTPOHCTBA — OrPaHUYUTEIH.

Buyrpn  BPY  MOXHO  yCTAaHOBUTH  OrpaHMYMTENH  NEPEHANPSIKEHHA
(OIIH). Otu ycrpoiicTBa MO BHEIIHEMY BMJY HAllOMHHAIOT OOBIYHBIE aB-
tomaTtel (BA), Tompko 6e3 ppruara orkimrodeHus. Bcee, WTo Hamo 3HATH PO
OrpaHMYHUTENH, — 3TO TO, YTO OHU YCTaHABIMBAIOTCA MEXIy (a3zoil u 3a-
3eMJIEHHEM WIIH HyJIEBBIM IIPOBOJIOM U 3a3eMiieHHeM (puc. 2.125).

LN PE
AB
40 A2 ) L OnH
Lr___l—ﬂr
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—D——v
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AcTpo-¥30 a} AcTpo-Y30 %}
®-3211 @111

40/0,03/2 16/0,01/2

10A/2 16A/21 25Al2 10A/21 i ‘

Llenb PosetouHas 3nektponnurta CaHTexkabuHa
ocBeLleHus uenb

Puc. 2.125. CxeMa yCTaHOBKH OrpaHMYUTENEH epeHanpsuKeH s
B JIOMOBYIO CETh
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240 s

Orpanuuureny ObIBAIOT 3  KJIACCOB M PA3IMYalOTCSd 110 UYYBCTBUTEIIb-
HOCTH K TOKY N€pEHAIpPsKEHHUSI.

Knacc «B» — Takue orpaHuMuuTeny CTaBiAT Ha Bxoje B muT. OHM mpen-
HAa3HAUEeHbl M7 3allUThl OT CBEPXBBICOKOIO HANpPSDKEHHs —  IIPSIMOTO
yzapa MOJIHUH.

Knace «C» — ycTpoiicTBa yCTaHaBIMBAIOTCS MO CXEME II0cie Oorpa-
HHuMTENIEH Kaacca «By» u ciryxart 3aIuToit 0T HaBeJJEHHbIX TOKOB.

Knacc «D» — 95TH OrpaHMYMTeNM YCTAaHABIMBAIOT, KOTJa B JOME€ Ha-
XOJUTCSI 0C000 UyBCTBUTENIbHAS aNNaparypa.

IMpumensaTs cnemyer Bce 3 BUAa YCTPOMCTB, HOCKOJIBKY Yy HHUX pa3HbIH
YpOBEHb  4yBCTBHUTENbHOCTH. Hampumep, mnpu OaM3KoM yJnape MOJIHHU
cpaboraer orpaHumuntens «B», a mpu mpamom ymape — «C». ImenHo
MO3TOMY HEINb35l IOCTaBUTh YCTPOHCTBO kiacca «D» M Ha 3TOM ycCHOKO-
UTbCSI, cuuTass, uTO JAOM 3amumieH. OrpaHHYMTENHd  PacCUUTaHbl  Kak
Ha oftHO(a3HBIE CETH, TaK U Ha TpexdasHbIe.

IIpumeuanue. Eciu 6 Oome He YCMAHOGIEHbI O2PAHUYUMENY, MO

60 8pPEMSL 2PO3bl JHCENAMENbHO OMKIUYANb 6blm06’y10 MEXHUKY .

ABTOMaTUYECKUN BBOA pe3epBa

B 3aroponHbIX OOMax, JadaXx M BOOOImE B TEX MeCTaX, IJ¢ HEOXKHAAHHO
MOXKET IPONAacTh 3JEKTPHYECTBO, YaCTO HCIOIB3YIOT €ro AalbTePHATHB-
HblE HCTOYHHUKM — TEHEpaTopsl TOKAa. B OombmIMHCTBE ciydaeB 3TO OeH-
3UHOBbIE T€HEPATOPBI.

Ilpn BHE3anmHOM MCUE3HOBEHMH OCHOBHOIO 3JIEKTpHYecTBA s obec-
HEYCHU HOPMAlbHOH JKU3HEIEATCNBHOCTH JoMa (OCOOCHHO 3MMOI) He-
00XxoguMo  OBICTPO ~ 3allyCTHTh  pE3epBHbIM  HCTOUHMK dSHepruu. Ecin
B KpaTdaillime CpOKH Ioflada »BIEKTPOIHEprHu HEe OyHeT BOCCTAaHOBICHA,
MOI'YyT MOCTpajaTh caMble pa3Hbleé CHCTEMbI, HallpuMep CHCTeMa OTOIl-
neHus. 3amyCTHTh TeHepaTop 03 3HAIONIEro uejoBeKa OBIBAET  CIIOXKHO,
a IpU OTCYTCTBUM JOMa JIIOJeH — M BOBCE HEBO3MOXHO. Ecim, KoHEYHo,
3Ty (yHKIUIO HE JOBEPUTH aBTOMATHKE.

J1s  aBTOMAaTHYECKOTO BKIIOUCHHS TCHEPAaTOpa HCIONB3YIOT IIUT aB-
ToMaTH4deckoro BBoja pesepBa (ABP). Ecmm mponmagaer  HampshkeHHe
B ILCHTPAIbHOH CETH, 4Yepe3 HECKOIbKO CEKyHJ BKIIOYAeTCS HCTOYHHK
pEe3epBHOrO INUTAHMS M BCS anmaparypa HauMHAET MOJNy4YaTb TOK OT He-
ro. OTO MNPOUCXOOUT 3a CYET IBYX MArHUTHBIX IIycKaTelell U pene KOH-
Tpoisl HaluuyMs HampspkeHuss B mmure ABP; camo coGoif, o00s3aTensHO

HaJIM4U€ CUCTEMBI aBTO3allyCKa y reHepaTopa.
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B oObryHOM pexume B mure ABP, korma HampsbkeHue nepemaercs OT
JIMHUM BJIEKTPOIepenaun, pejie BKIIOYaeT MarHUTHBIA Imyckarenb Ne 1, ko-
TOpBI IOJAeT HampsbkeHMe Ha mUT goMa (puc. 2.126). B mwure pacno-
noxensl: HL1, HL2 — apmarypa cBerocurnamshas; KM1, KM2 — my-
cKaTellb MarHUTHBIH peBepcuBHBIN; KV — pene KOHTpONS HanpspDKEHHS;
QF1—QF6 — BbIKITIOYaTENIh ABTOMaTHYECKHUH.

B aBapuiiHoM pexume, Korjga Iponajgaer HamnpsbkeHue B cetu 220 B
wi jgBe ¢das3bl B cetn 380 B, pene oTkiroyaer MarHuTHBIA myckartenb Ne 1
U TOAAeT CUTHAT Ha TEHepaTop, KOTOPbIH OT aKKyMyJsITOpa 3aIycKaeT
reHepatop. ['eHepatop HaumHaer paborath, u B 1mure ABP cpabatbiBaer
MarHuTHbIA myckareab Ne 2, KOTOpBIH Takke MOJAET HANPSHKEHHE HA IIUT
JoMa; TeHepaTrop paboTaeT MmO TeX IIOp, IOKa HE BKIIOYUTCS OCHOBHOE
AEKTPUUECTBO MM HE KOHUMTCA Tropirodee. IIpu BKIIIOUEHHUM HampsbKe-
HUS B CETb TIEHEepPaTop BBIKIIIOUAETCS, MAarHUTHBIN Iyckarenb Ne2 oTkio-
YyaeTcsi M BKIIOYAeTCs MarHUTHeIA myckatenb Ne 1. Jlamee cucrema Ipo-
JIOJDKAeT paboTaTh B OOBIYHOM PEKUME.

Ilur ABP HyXHO ycTaHaBiIMBaTh IIOCJIE DJICKTPOCYETUYHMKA, YTOOBI
npu paboTe TeHepaTopa JJIEKTPUYECKOTO TOKAa CYETYMK HE YYMTHIBAl BbI-
pabaTbIBaeMy0 UM PHEPrHIO, HO Nepe]] OCHOBHBIM LIUTOM JI0Ma.

B cimydae xorma mnorpebisemas MOLIHOCTb JOMa BEIMKAa MJIM MOLIHO-

CTHU IreHepaTopa HEAOCTATOYHO I IMOAACPIKAHUS pa60TOCHOCO6HOCTI/I

Pa6ouun Pe3epBHbI
BBOA BBOA,
N
2C2
AlBT i:1 A2|B| IC KM1 HL1
QF1 A\ QF2 ®
) A KV KM KM1
KV / |
~—-QE3
5 ~Qrd QF6 KV KM1 KM2
C -~ N b
\ KM1\T\A KM2 KM2
HL2
N
A3 B3 C3
Harpy3ska

Puc. 2.126. Cxema pabotsl ABP B 00bI1YHOM pexume
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BCEX IIOTpeOUTENeH, MOXHO MOAKIIOUHTH K TEHEpaTopy TOIBKO >KH3HEH-
HO HEOOXOMWMBIE OBIEKTPONPHOOPHL, KOTOpble OyXyT obecrednBaTb HOp-
MaJlbHYI0 SKH3HEJEATENIbHOCTh JIOMa [0 BKIIIOUEHHS OCHOBHOTO 3JIEKTPO-
MTUTaHUS.

Iluter ABP MoXHO KynuTh B COOpaHHOM BHIE WM cOoOpaThb CaMOMy
(puc. 2.127). ToroBble mUTHl Jy4mle IOKYNaTh C MMIOPTHOH aBTOMATH-
koi. Ilyckatenn B HHX, B OTIMYHE OT OTEYCCTBCHHBIX U KUTaWCKHX,
MEHbIIC IOyMAT BO BpeMs paboTel. I[IpaBra, CTOMMOCTH INUTOB pPa3HBIX
IIPOM3BOAUTEIICH MOXKET OTIINYAThCs B 5—O6 pas.

BBINONHATS ~ 3MEKTPOMOHTa)XXHBIE  pabOTBl O  IIPOBOAKE  3JIEKTpUUe-
ckux mpoBomoB anst mmra ABP um  ycraHaBnMBaTH IIUT JOMKEH KBald-
(UIUPOBAHHBI 3TEKTPUK.

Mpocreiimass  cxema ABP  jgns  Tpexdasnoil ceTm mnpuBeAeHa Ha
puc. 2.128. IlpeoOpazoBanue ee s OAHO(A3HOH ceTH 0COOOH  CIOXKHO-

CTHU HC IIPCACTABJISACT.

Puc. 2.127. CamonenbHbli mut ABP
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Ha cxeme 31ech u nanee 0003HaYEHBI:
* ABI, AB2 — aBTomarsI;
» [IM1, [IM2 — MarHUTHBIE ITyCKaTEIIH;
« [IMI.1, [IM2.]1 — KOHTaKTbl MATHUTHBIX ITyCKaTEJIEH.

Ho »3Ta KOHCTpyKUMS WMEET OJMH  CYIIECTBEHHBIH  HEIOCTAaTOK:
B HEl HET CHCTeMBI NPHOPHUTETOB, T. €. HCTOYHUKH IIMTAaHUS paBHO-
3HAYHBl. XOpOIIO, €CIM B JOME €CTh JBa HE3aBUCHMBIX BBOJAa OT JIBYX
MOJCTAaHIMH W CTOMMOCTh  HOJyY4aeMOW  3JIEKTPOSHEPTUH  OIMHAKOBA.
A ecnu BTOpPOM HCTOYHMK — Kabenb OT cocela, KOTOPBIA B  CIIOXKHBIX
CllyyasX BbIpy4aeT Bac C B3bICKaHueM JBoiHoro tapuda? OO aBro-
HOMHOM T'€HEepaTope Jaxke peur HeT.

OTHX HEJOCTaTKOB IIMIIEHA CXeMa, IoKasaHHas Ha puc. 2.129. 3pecs
JIOTIONIHATENIBHO ~ yCTAaHOBJICHO penie  KoHTpossi  HampsbkeHuss PKH.  Ero
KOHTakThl oOo3HaueHsl PKHI1. B Tom cnywae, xorma Ha OCHOBHOM HCTOY-
HUKE (MCTOYHUK 1) ecThb HampshKeHHe, peie CcoOHMpaeT CXeMy OCHOBHO-
TO MUTAHUS U OJIOKUPYET pe3epBHOE.

Jlanee  yCIOXHATH CXeMy  MOXXHO  IPaKTHYECKH 1O  OECKOHEYHO-
cru. OmuH W3 TpUMEpOB — 3JIEMEHT BpEeMEHH. Takas MOAEpHHU3a-

s MOXKET IIPUTrOAUTHCH, YTOOBI IIpU KPATKOBPEMEHHOM ITaICHUU

UcTouHuk 1 UcTouHuk 2

N
MM1.1 2

\

Harpy3ka

Puc. 2.128. Tlpocteiimas cxema camozensHoro mra ABP
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Puc. 2.129. Cxema muta ABP ¢ cuctemoii npropureToB

HaNpsDKEHUsl He Jepratb cxeMmy 3ps. Eme oauH BapuaHT — yCTaHOBKa
pene KoHTponss a3 MIM  pele  KOHTPOIs  TpexdasHOro  HampspKeHHs
EJI-11. D10 mno3BONMMT MEpeXOomUTh HAa pE3epB HE TOJBKO IPH HCUE3-
HOBEHMH OJHOH as3el, HO U TpU JIOOOM CyHNIECTBEHHOM IIepeKoce
MHUTAOIIET0 HAIPSHKEHHUS.

Ho  pelictBuUTenbHO ~ HEOOXOOMMBIM  INIPEACTABIISICTCS — ABTOMAaTHU3aLUs
BKJIIOYEHHMS M  OTKIIOYEHHMs TeHeparopa Kak MCTOYHHMKA  aBapuilHOro

IIUTaHUA.

ABP c 6bI1TOBBIM reHepaTopom

Has3Bath 3TO aBTOMATHKOH BKIIOYCHHUS pe3epBa MOXHO TOJIBKO C HaTDK-
koil. Ckopee peub Oymer uaTtd 00 aBTOMAaTHKE BOCCTAHOBJICHHUS pabode-
ro mnwraHus. [lpuBemennas ©Ha puc. 2.130 cxema mnpenHa3HauYeHa IS
Tpexpa3Holl ceTn u TpexdazHOro reHepaTropa, KOTOPBIH 0003HAueH Oyk-
Boii I'; ni1st ogHO(a3HOM ceTH Bee OyeT ele mpolie.

Tak Kkak [y 3amycka TeHeparopa HYXEH OIeparop, HOIKIIOYEHHE Te-

HEpaTopa BBHITIOJIHACTCSA UM IKE. HJ’IH 9TOro JOIIOJHUTEIIBHO YCTaHABJIN-



AAEKTPUYECTBO B YACTHOM AOME
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Harpy3ska

Puc. 2.130. Cxema Tpex(a3HOil CeTH ¢ py4HBIM 3aIlyCKOM aBapHItHOIO MHTAHHS

Batorcs aBe kHomku: BiioueHus (KB) um otrmouenns (KO). Pene PKH
0CTaeTCs B KaueCTBE OJIOKUPYIOIIETO.

Wrak, wucde3no OCHOBHOe mnHTaHWMe. Mpem B 1oAcoOKy, Ile YCTaHOB-
JIEH TEHEepaTop, MpOBEPSEM TOIUIMBO, COCTOSHME MACISIHOW  CHCTEMBI,
YUCTUM  CBedy. Biiroyaem — mepekiroyarenb — 3aKUTaHUs,  OTKPbIBAEM
nojavy TOIUIMBA, JeJaeM HEOOXOIUMBIE OIEpalMd C  BO3JYIIHOH 3a-
cnoHkoil. JlepraeM 3a BepeBOYKY, KOHTPOIHMpyeM 3amyck... Ilocie 3To0-
ro BKJII0OYaeM aBTOMAT Ha BBOJIE U HAKMMAeM KHOIKY BKIIOUEHHSI.

OTKIIIOYEHHe IPOUCXOAUT HaMmHOro mpote. IlosBmIOCH — HampspKeHUe
Ha OCHOBHOM BBOJE, Cpa0aTbIBaeT peie KOHTPOJS HANpsDKEHHs, paspbl-
BaeT uemb Karymku [IM2, mocne mnoATBep:kAeHUS KOMaHIbI 00 OTKIIIO-
yeHuu IIM cpabareiBaeT myckartenb Ha ocHOBHOM BBoze IIMI1. Omepa-

TOPY OCTACTCs TOJIBKO CXOAUTH U BBIKIIIOUUTL ABUI'ATCIIb.

ABromarnyeckmi 3arnycK reHeparopa

Ipocreifmas cxemMa aBTOMATHYECKOTO 3allycka TI€HepaTopa IpH HUCYE3-
HOBEHHUHM ITUTAHUSA B OCHOBHOI! ceTH IpuBesieHa Ha puc. 2.131.
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Cxema TpexdasnHas, HO 1Be (asel yOparb HeciaoxHo. HebGonbmme
W3MEHEHHs TI0 CpPaBHEHHIO CO CXEeMOW, u3zoOpaxeHHOW Ha puc. 2.130:
pene PKHI, xoHTponmpytomee HampspKeHHE OCHOBHOW — CETH,  BBIIOJ-
HSeT JBE JONONHUTENbHble (YHKIMM: 3aMbIKaeT ILelb IOJaYd  Ha-
OpsoKeHust  oT  akkymyssitopa Ha craprep (PKHI.2) m  mems  3axwra-
must  (PKHI1.3). TIlocme Toro kak TeHepaTop 3amyCTHTCS W Ha  €ro
BBIXOJIE  IIOSBUTCS ~ HOpMalbHOe  Hampsbkenue, pene PKH2  cobeper
uens U cpabarbiBaHus myckatenss [IM2, KoTopblii mojgacT HMTaHHe
Ha Harpysky.

Ipn Boccranosnennn mnuranuss PKH1 cpaboraer, konrakrom PKHI1.4
pasopBer nenb karymku PKH2, a xonrakrom PKHI1.2 — mnemp 3axwra-
HUs pasurarens reHeparopa. [lyckarens IIM2 otmamer um  paspemmur mo-
Jlady HaNpspKeHUS OT CETH ¢ TIOMOIIbIo myckatens [IM1.

KHomka ocTaHOBa MOXET NPHTOJIUTBCA B TOM CIydae, €CIH OCHOB-
HOE TIUTaHME elle He BOCCTAaHOBMJIOCh, a HEOOXOAMMOCTb B  3JIEKTPO-

IIUTAaHUHW OTIIaja.

GB !I_IH'P_KH1.3:

OcHoBHAR CeTh :
| 1 AB2:
ABIER\ [z 1 LTI W TV
PKH1.1  PKH2.1
| v PRH2
MM 4 PKR1
1 | PKH1.4 |
ﬂM2.1\=\( —\

Harpy3ka

Puc. 2.131. Cxema aBTOMaTHYECKOT'0 3aIlyCKa reHepaTopa
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BbITOBbIE SAEKTPOINPUBOPDI

B mroGoif  coBpeMeHHOH KBapTHpe paboTaeT MHOXECTBO  pa3HOOOpa3-
HBIX OJICKTPHYECKUX IPHOOPOB, M HX KOIMYECTBO PACTET C KaXIbIM TIoO-
goMm. Bcemu mnpuOopamMu MOXHO M Hy)KHO TI0Ib30BaThesi Oonee dddex-
TUBHO, 5KOHOMUYECKHM BBIFOJHO M, IJaBHOe, Oe3omacHo. Ml 3TOro Hamo
3HATh HECKOJIBKO OOIINX MOJIOKCHHIL.

CrapaiiTecb U3bATb U3 I0Jb30BaHMs ycrapesmue 1pudopsl. Cospe-
MEHHBIC  3JIGKTPOIPHOOpPBHl  ymoOHee B  oOpamenun, Oonee IPQeKTUBHBI
U, KaK [IpaBuI0, 00J1€€ BBITOJHbI 3KOHOMHYECKH.

BaxxHo, 4roOBl TpHOOpeTaeMblii IPUOOP COOTBETCTBOBAI BaIIMM  IIO-
TpeOHOCTsAM. JljIst 3TOro ciefyer INpHHATH BO BHUMaHHME COCTAaB CEMbH,
KOJIMYECTBO U BO3pacT Jereil, oOpa3 MM3HM, 4YacTOTy IOJb30BAaHUS M T. .
U TONBKO TIIOCI€ OTOr0 ONPENENsATb, KAKUMU XapaKTEPUCTHKAMM JIOJDKHO
obmamate  mpuoOperaeMoe  yCTpOHCTBO.  PexoMeHmyeTcs — IpoaHaIH3HpPO-
BaTb U CPaBHUTb MOTPEOJICHUE OIIEKTPOIHEPIMH  Pa3IMYHBIMHM  IIEKTPO-
npubopamu; 9TH JaHHbIE OOBIYHO TPHUBOAATCA Ha (HaOpUUHOM  SIpIIBIKE
1160 B MpuIaraeMoi k Npuoopy MHCTPYKIUU 10 SKCILTyaTall|H.

VY6enurech, 4YTO NPOBOAKA M 3alllUTHbIE YCTPOMCTBA Balleidl KBapTH-
PBI OAXOMAT JUIsl YCTAaHOBKU IIPHOOPETaeMOro eKTpornpudopa.

Ilpumeuanue. Ilpexxcoe uem 6KmOYUMb  INEKMPONpUdOp,  SHUMAMENL-
HO 03HAKOMbMECH C UHCMPYKYUell No e20 IKCHIYamayuu.

OtonuTenbHble NpU6OPBLI

IlpuBomuM  CpaBHUTENBHBIE  XapaKTEPUCTUKM  HEKOTOPBIX  OTOIHTEIb-
HBIX IPHOOPOB.

Peduekrop. Coctoutr wn3 omHoro u Oosiee HarpeBaTeNIbHBIX 3IIEMEH-
TOB W OTpaxkaress. OHEprust NepefaeTcss H3IyuYeHHeM OTpaxaresiss B Ty
CTOpOHY, Kyaa mnoBepHyT npubop. Ilorpebmsiemas wmomHocTe — 1200—
3200 Br. K mnpeumymectBam npubopa OTHOCATCS €ro OTHOCHTENbHAs Je-
LIEBH3HA, a TAKXKE HAYaJlo HarpeBa cpasy I0cie BKIIOUEHHS.

Bmecte ¢ TeM pedieKTOpsI 00Ia1at0T PALOM HEAOCTAaTKOB!

*  TEIIO pacHpOCTPAHAETCS TOJNBKO B OJHY CTOPOHY, IIOMEILEHHE IIpo-

IpEeBAETCsl MEJJIEHHO;

*  BBICOKAas TeMIepaTypa MOXKET CTaTb IPUYUHONW BO3rOpaHUs IpeaMe-

TOB, HAXOAIIUXCA BOIM3H pedieKTopa;

. BBICOKAas ~TeMIepaTypa M  HEJOCTaTOYHAas 3allliTa HarpeBaTeNbHbIX
3JIEMEHTOB MPEICTaBIISAIOT ONACHOCTD JUIS JeTel;

24
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* OTCYICTBHE TEPMOPETYIATOPA;

*  BBHICYIIMBACT BO3LYX B IOMEIICHHH.

TemnoBeHTHIATOP. Bo3myx mocTymaer depe3 OTBEpCTHS B KOpIyce,
HAarpeBaeTcs CHUpanblo (OJHOH WM HECKONBKHMH) H  PacHpOCTPAHSCTCS
¢ mnomomplo BeHtHasropa. Ilorpebnsemas momuocts — 1000—3000 Br.
Kak mpaBuno, B mpubope HMEIOTCA TEPMOPETYIATOP U  IIepeKIovYarelb
PEXKUMOB, KOTOPBI H3MEHSAET KOJMYECTBO BKIIOYCHHBIX crmpaieil. Ilpu-
Gop Oomee OesomaceH, ueM pedEKTOp, TaKk KaK CIHPAIHd HAIEKHO CKpBI-
Thl. JleToM ero MOXHO HCIONIB30BaTh B KadeCTBE BEHTUIATOpa. buaronma-
ps  OPUHYIUTETPHOM  NUPKY/UM  BO3JyXa  TCIUIOBEHTHIATOP  OBICTPO
¥ paBHOMEpHO NporpesaeT nomemenne. Henocratku nmpudopa:

* BBICYIIMBAeT BO3LyX B KOMHATE;

*  MOIIHAs BO3AYIIHAs CTPysS M IIyM IpH paboTe MOrYT BBI3BIBATH He-
OpHUATHBIE OINYIIEHHS Yy JIOAEH C MOBHIIICHHOW YyBCTBUTEIBHOCTBIO.
KongBexTop. Bo3nyx nocrymnaer yepes OTBEpCTHS B HIDKHEH 4acTH

npubopa, HarpeBaeTcsi OT CHHpaJiel W BBIXOAUT CBepxy. lloTpelmsemas

MomHocth — 500—3000 Brt. IIpubop Oe3omaceH u MoxeT OBITH YycTa-

HOBIEH B JCTCKOH KOMHATE; OH CHAOXKEH TEPMOPETYIATOPOM U IIEPEKIIIO-

gateneM pexuMoB. OJHAKO 10 CPAaBHGHHIO C TEIUIOBEHTHISITOPOM OH

IporpeBacT IIOMCIICHHE MemleHHee. BosmyxoHarpeBaTenb TakKe BEICY-

IIMBAET BO3MYX B KOMHATE.

Macassbiii  pagmatop. OH  COAEPXUT  HAarpeBaTeIbHBIA  3JIEMEHT
(omMH MM HECKONIbKO), KOTOpHI  IMOJOrpPEeBacT Macio, HaXOMSIIeecs
B 3aMKHYTOH cucreMe. IIpH CONPHUKOCHOBEHHH C HarpeBaTeleM BO3IyX
B KoMHate HarpeBaercs. IlorpeOmsemas wmomuocte — 2000—2500 BrT.
IlpuGop  cosepmieHHo  GesomaceH, CHaOXeEH  MeEpeKIIoYaTesieM — PeKuMa
M TepMmoperyiaaTopoM. Temno pacmpocTpaHsSeTcss BO BCE CTOPOHBI  paB-
HOMEPHO, M BO3JyX B KOMHAaTe He BbIcymmBaercs. K HemocTaTkam Ipu-
06opa OTHOCATCS OOJNBIIOH BEC, OTHOCHUTENIBHO BBICOKAs CTOMMOCTH, MEX-

JICHHBIN TIpOrpeB NMOMCIICHUS.

Kak akoHOMMUTb ANEKTPOIHEPIrno
npHu NoAb30BaHUN OTONMUTEAbHbIMU an6opaMM

1. He Z[OHyCKafITG yTeuek TeIuia. Baxno I[O6I/ITI>C$I IUIOTHOTO IIpuJiera-
HHsL z{Bepeﬁ U OKOH B KOMHaTax, I 4Yero CJlaeAyeT JHUKBUIAUPOBATH
meau  Mexay OKHaMHu U paMaMu, [ABEpsSIMH W KOCAKaMU. HpOHI/IKHO-
BC€HUC BO3JyXa 4Ye€pe3 IIeJIM BEACT K IOTEPsIM TEIJIa, a CJlea0oBaTe/ib-
HO, U K YBCJIMYCHUIO pacxoJa 3JICKTPOIHEPTIUHU.
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2. He oborpesaiiTe mycTble IOMELICHHSI.

3. 3uMOH peKOMEeHAyeTcs IOANEPXKHBATh TEMIeparypy B KomHare 18—
20 °C mnpum yClIOBMM, 4YTO JIIOIM, HAaxXOAALIMECS B KBapTHPE, OAETHI
B yIOOHYH OJEXKIY, COOTBETCTBYIOILYIO Ce€30HY. TepMoperynsarop mo-
3BOJIICT YCTAaHOBHTh W IOJUIEPXKHMBAaTh HYXHYIO TeMmmeparypy B 000-
rpeBaeMoii komHate. OH BBIKIIOYAaeT HPHOOpP, Kak TOJBKO TeMIiepa-
Typa MOOCTUTHET 3aJaHHOTO YpPOBHSA, W aBTOMAaTHYECKH BKIIOYAET €ro,
KOTZa TeMIeparypa HWXKe 3agaHHOH. Ecim  oTonmuTenbHBIA — mpuOOp
He CcHaO)XEH TepMOpEeryisiTopoM, 3a TEMIepaTypoil Bo3lyxa B IIOMe-
LICHHH MOXHO IHPOCIHCAMTH IO TEPMOMETPY, YCTaHOBJICHHOMY Ha
OJIHOW M3 BHYTPEHHHX CTEH.

4. JomxkHO OBITH oOecriedeHO CBOOOJHOE TIOCTYIZICHHE HArpeToro BO3-
nyxa OT mpubopa B KOMHATy (OCOOCHHO TIIpHM TIOJIb30BAaHMM TEIUIOBEH-
Tustopom). He wucmonms3yiite mpubop Ui CYIIKHM OJEKABI, HE 3arpo-
MOXJaiiTe ero pasaW4HbIMH mpeaMmeramu. He momemaiite  BOIM3H
OTOMHUTENBHOTO MPHUOOpa TOPHOYHE MaTepUalbl H  JISTKOBOCILIAMCHS-

onmecs NpeaAMeEThI.

XONOAUNBHUK

MOoIIHOCTh  3TOr0  AJIEKTPONPUOOpa CpPaBHUTENBHO HEBENHKA, OJHAKO OH
MOXET MOTPEONATh JIOCTATOYHOE KOJIMYECTBO 3JIEKTPOSHEPTHH, TaK Kak
paboraer HempepblBHO 24 waca B CyTKd. Jlns SKOHOMHHM 3JIEKTPOIHEp-
THH BBIIOIHANTE P PEKOMEH AN,

Beibupaiite 00beM Kamep MpUOOpETaeMOro  XOJOIWIBHHKA B  CO-
OTBETCTBUM C TEM KOJIMYECTBOM IPOJXYKTOB, KOTOpoe OyIeT B HEM
XPaHUTHCS.

MecTo yCTaHOBKM XOJOAWIBHHKA JOJDKHO OBITh YAQI€HO OT WCTOY-
HHUKOB TEIUIA U 3AIIUIICHO OT COJHEYHBIX JIydeH.

Jns  obecrieyeHHMs TONHOM  M3OJIMM  PEKOMEHAYETCS  IUIOTHO — 3a-
KpBIBaTh  JBEpPIbl M  INEPUOAWYECKH  IIPOBEPATh  HM3OJIUPYIOLNIME  PE3h-
HOBble  mpoknagkd.  JlepopMHpOBaHHBIE — TPOKJIAIKH  BEAyT K  IIpoO-
HUKHOBCHHIO TEIUIOTO BHEIIHEr0 BO3AyXa B Kameppl, 4dYTO, B CBOIO
ouepenb, BIIEYET 3a COOOWM  IOBBINICHHOE IHOTpPEOIEHHE  IICKTPOIHEP-
rud. JIBepipl OTKpBIBaiiTe Kak MOXKHO peXe M HE JEep)XUTE€ OTKpbI-
TBIMH JOJITO.

Cnenure, droOBI 3amHSAs CTEHKAa (TEIUIOOOMEHHWK) XOJOIMIbHUKA HE
MOKpbIBaslach  MmbUIbl0.  OOecreunBaiiTe  CBOOOAHYIO — LUPKYJSIHIO — BO3-

JAyXa BOKpYT XOJIOAUJIbHUKA.
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He craBpTe B XOJIOAMJIBHHK TEIUIbIC NPOMYKTHI, IIOJOXKIUTE, HOKA OHHU
OCTBIHYT JJO KOMHAaTHOH TEMIICPATyphIL.

VYcranoBure TepMmoctar Ha Temmeparypy S5—7 °C. CBoeBpeMEHHO
pasMOpakMBaiiTe W  YHCTHTE  XOJNOAWIBHMK. HapocTsl  mbga  cymie-
CTBEHHO  YBEIMYHMBAIOT  PAacXoJ  OJIEKTpodHepruu.  Ilomp3yltech — pas-
BCICHHBIM B BOJE YKCYCOM — OTO IIOMOXET H30aBHTBCS OT HENpH-
ATHOro  3amaxa.  Ilepen  pa3MOpaKMBaHMEM  CHH3BTE  TEMIEpaTypy
B MOpO3WIBHOH Kamepe. OTO IO3BOIUT HPOLYKTaM OCTaBaTbCi  XO-
JONHBIMA B TEYCHHE [UIMTEIBHOTO CPOKa IIOCIE M3BICYECHUS U3 MO-
PO3HIBHON KaMephI.

Mopo3mIIbHYI0 KaMepy pEeKOMEHIyeTcs 3aloJHATh 10 MEHbIIeH Me-
pe Ha n1Be Tperu ee obObeMa — Tak MOBbINIAeTcs 3(QPEKTUBHOCTH ee pa-
6otsl. C 1Opyroil CTOpOHBL, HE CIeAyeT IIOMemaTh B KaMepy CIHIIKOM
MHOTO IPOAYKTOB, TaK Kak HEO0XOQuMO 00ecredntb CBOGOJHYIO —LHUp-

KYJSILUIO BO31yXa B HEHU.

CTMpal\bHaﬂ MallruHa

CrupanbHas MalldHa — OJMH M3 CaMbIX paCHpPOCTPAHEHHBIX BIIEKTPO-

npubopoB, 0€3 KOTOPbIX OYEHb TPYJAHO MPEACTAaBUTh HAIly KHU3Hb. OTO

TaK IPOCTO — 3aKiajblBaeM O€lbe, HACBIIaeéM CTHPAIbHBIA IOPOLIOK,

HAaJlMBAa€M CMATYMTENb, HA)KUMAeM KHOIKY M 4epe3 HEKOTOpOoe BpeMs

MoJyyaeM YHCTO€ HPHATHO IaxHyllee Oenbe. BakHo 3HAaTh, 4YTO He Bce

CTUpaNbHbIC MAIIMHBI OJWHAKOBBL, KaK H HE ONUHAKOBBL TpPeOOBAaHUA

K CTHPKE B Da3HBIX ceMbsX. I[lo3ToMy, Hpexnpe 4YeM IpPHOOPECTH CTHPANIb-

HYIO MalllMHY, HEOOXOAUMO y4eCTb:

* COCTaB Bamieii CEeMbH: YeM OOJBIIC CEMbsl, TeM OOJbIIE JODKHA OBITh
MOIITHOCTh MAIIIMHEI ¥ 00beM ee 6aKa;

* norpebieHne MAIUHON 3EKTPO3HEPTHHU, BOIBI U MOIOLIUX CPEJICTB;

*  CKOpPOCTh OTXMMa. BplOupaiire MammHy ¢ Oosiee BBICOKOH CKOpO-
CTBIO OTXKMMa, IIOCKOJBKY 4Y€M OHAa BBIIE, TEM CyIIe BLICTUPAH-
Hoe OeJbe.

YeMm coBpeMeHHEEe MOENb, TEM, KaK IpaBHIO, SKOHOMHUYHEE CTHpaib-
Hasl MallUHA.

CoBpeMeHHast CcTHpalbHas MallMHa HOTpebiaser Tok Oonee 10 A.
Ee Hemp3s BrmOYaTh B OOIIyI0 KBapTUPHYI ceTb. IloaroroBka 6a3sl
JUIL  CTHPAlbHOM MallMHBI BKJIIOYaeT B ceOs  BBINOJHEHHE IPOKIAJ-
KA OTAENbHOM JIMHUM  3JIEKTPONPOBOJKM C YCTAaHOBKOM aBTOMara Ha

16 A ¥ TOAKIIIOYEHUEM OT/ICITBHOM PO3ETKH.
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Crenymomue peKOMEHIalUuK IIOMOTYT 3KOHOMHTb 3JIEKTPOIHEPT U0

P MOJIL30BAHUM CTUPATIBLHOIN MAIINHOM.

1. Pexomennmyercs 3akiajabiBaTh B 0ak He Ooiblle M HE MEHbILIE TOro0 KO-
nu4yecTBa Oellbs, KOTOPOE pPEKOMEHIyeTcss Ui TOro WIM HHOTO LHK-
nma crupku. Ileperpyska, Tak ke Kak H HeEJOTpy3Ka, HEIKOHOMHUYHA.
Kpowme Toro, ctpajaer u KaueCTBO CTHPKH.

2. Pexomenpayercs HCHONIB30BaTh IpOrpaMMy C IIPeIBapUTEIbHBIM  3a-
Ma4yUBaHHEM TOJIBKO IJI1 OYCHb 3arpsA3HEHHOro Oembs. OTa Ipolemy-
pa yBEIMUYMBAET PAcXoj 3IEKTPOIHEPTUH NpUMepHO Ha 20%.

3. Crupka npu temneparype 60 °C Bmecro 90 °C mo3BOJIHMT CIKOHOMHTH
okono 25% osnexkrposneprun. Ilosromy, ecau Oenbe He CIHUIIKOM  3a-
IPSI3HEHO, MMEET CMBICII CTHPATh €ro Ipu 0oJiee HU3KOM TeMIepaType.

AneKTpUuyeckas nauTa

OnexTpuyeckas IUIMTA, TaK K€ KaK M CTUpalbHas MallMHa, TpeOyeT Ipo-
KIaJKM OTHEIbHOH  SJIEKTPONpPOBOJKH, YCTAHOBKM aBTOMaTa Ha 16 A
U OTHEeNbHOM poserku. PexoMmeHmyeTrcss oOTHaTh MpeANOYTEHHE IUIMTE He

CTONb MOIIHOHM, HO U3TOTOBICHHOH 10 Oolee COBPEMEHHOH TEXHOJO-

MU — 3TO HO3BOJIUT 3KOHOMUTb AJIEKTPOIHEPTHUIO.

Jlnst 5phexTUBHON ¥ SIKOHOMHOMN IKCILTYaTaLMU HIEKTPOILTUThI
peKOMeHIyeTCst:

*  4TOOBI AMAMETP KACTPIOIM COOTBETCTBOBAN IUAMETPY KOH(OPKH;

* 4roObl KacTpIONsl HMeNa TJIaJKOe [OHO MU 3aKpblBallach KPBIIKOH MOA-
XOJUAILETO pa3Mepa;

* 4ToOBI IPU BapKe MUIIH B KaCTPIOJIE HE ObLJIO MHOT'O BOJBI;

* TOcle TOro Kak BOJAa B KACTpIOJIE 3aKHMIIMT, CHU3MTb TEMIIEpaTypy o0
HEo0XO0MMOTO JUIsl IPOJIOJKEHUS BADKU YPOBHS;

*  HE33J0Nro JO OKOHYAHUS MPUTOTOBIEHHS IMINM BBIKIIOYUTH KOH-
(opky, TaKk Kak e€e MeEIEHHOE OCThIBAHHE OOECHEeYMT JOCTATOYHO
TeIIa JUIsl 3aBEPILECHUs BapKHU;

* pU TPUTOTOBIEHMH TMHUIMM KaK MOXHO PEXKE MOJHUMATh KpBIIIKY,
YTO COXpaHSeT TeIulo, HPEJOTBPAIIAeT H30BITOUHBIA pacXoj JHEPruu
U COKPAILAET BPeMsl IPUIOTOBIIECHHS ITULLH;

*  II0Jb30BAaThCS CKOPOBApKOH — 3TO COKOHOMUT U BpeMs, M 3JIEKTPO-
9HEPrHuIo;

*  BO3JEPXKMBATBCA OT IIPEIBAPUTENILHOTO IIPOrpeBa JYXOBKH, €CIH 3TO-
ro He TpeOyeT peLenT;

* HE OTKpBIBAaTh JBEPIY JLYyXOBKU 0€3 HEOOXOAUMOCTH.

2

5

1 I
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OcBeLueHue

OcBellleHHe  JKMJIOrO0  INOMELIEHHs  JOJDKHO — COOTBETCTBOBaTh — I'MIHUE-
HUYecKHM  HopMmaM.  HenocTaToyHas — OCBEIIGHHOCTH ~ HAHOCUT  ymiepod
3gopoBblo. Tak, Hampumep, HE CleQyeT BBIKIIOYATh MOTOJNOYHYIO JaM-
oy, OCBeIas KOMHATY TOJNBKO HACTONBHOM, BBIKIIOYATh  IOIHOCTBIO
OCBELIEHHE IPU MPOCMOTPE TENEBU3HOHHBIX mepemau u T. 1. Ocseru-
TeNbHBI HpuOOp moAadMpaeTcss B 3aBUCUMOCTH OT TOro, rjae OH Oyner
HAaXOIWTbCA M Kakue (QYHKIOUH BBHIIONHATH (OOlIee OCBELIEHHE, MecCT-
HOe, JeKOpaTHBHOe M T. J.). [IpaBUiIBbHO BBIOpaHHBIE THUII U MOLIHOCTb
JaMIBl  JagyT BO3MOXKHOCT  3(P(EKTHBHO M  3KOHOMHO  PacxoJoBaTh
3IIEKTPOIHEPTHIO.

CymiecTByeT — IIMPOKMH ~ aCCOPTHMEHT  BJEKTpOJNaMIl, M3  KOTOPBIX
IOKa  CaMbIMH  PaCHPOCTPAHCHHBIMH  SIBJIIOTCA  JIAMIIBl ~ HAKaJIWBAaHHA.
OTH  nammbl  JemIeBbl, He  TpeOYyIOT  JOIOIHHTENbHBIX  KOMILICKTYIO-
muX. 3aMEHMTb  CrOPEBLIYIO  JIaMIy  HE  IPEACTABISAET  CIIOMXKHOCTH.
Jlamnbl  HakanuBaHMs ~HauOonee TOYHO IEPefaloT ILBET  OKPYXKAIOLIMX
npexmeroB. K HemocrarkaM  J1aMn HakalMBaHMS — OTHOCUTCSL — OTHOCH-
TenpHO HeOonbmoN cpok ciyx0b1 (mo 1000 w4). [lpyrod cymecTBeH-
HBIi HEIOCTaTOK — HEIKOHOMHUYHOCTb. B  m3mydaemblii cBeT Ipeod-
pasyercs He Oonee 5 % 3aTpaueHHOM OSHEPruM; BCE OCTAIBHOE YXOIMT
Ha HarpeBaHue.

JIIOMHHECLEHTHBIE JIaMIIBl —  CJIEAYIOIIHE [0 MOIYJSPHOCTH  IOCIHE
JaMn HakanuBanusa. Takas samma notpebiasier B 6 pa3 MeEHbLIE 3JIEKTPO-
JHEPrHH, 4YeM JIaMIa HAKaIWBAaHWUSA, IPH PaBHOH OCBEIICHHOCTH, a TaK-
KEe HMeeT Oonee TPOJNOIDKHTENBHBIA CPOK  CiyxObl. JlIOMHHECIEHTHAs
jJamna pabOTaeT TONLKO C IIOMOIIBIO  JOMOJHUTENBHBIX HPHOOPOB —
npoccenss u craprepa. K ee HemocrarkaM OTHOCATCS Takke Oonbluue pas-
MEpbI, HE3HAYMTENbHBIH IIYM U HEKOTOPOE HCKa)KEHHE IBETa OCBeIlae-
MBIX IIPEIMETOB.

OmHO W3 BaXHEHIINX HANpaBI€HMH  YCOBEPLICHCTBOBAHHMSA  TEXHOJO-
TMH  OCBEIIEHUS — OTO CO3/JjaHME JIIOMHHECLEHTHBIX KommakT-namm. Ilo
CBOCH KOHCTPYKIMH U NpHHIMIY JEeHCTBUA Takas JlaMIa HHYeM He
oTIMYaeTcs OT OOBIYHOM JIIOMMHECLEHTHOH; €IMHCTBEHHOE OTJINYHEe —
pasmepsl. Ilo cpaBHeHMIO ¢  JaMIaMd — HAaKalWBaHUS  KOMIIAKT-JIAMIIBI
JIAI0T  BO3MOJKHOCTb ~COKPAaTHTh 3aTparhl 3JeKTpo’Heprun Ha 70—85 %,
IpU 3TOM CpPOK uX ciyxObl B 8—13 pa3 Bemie. B umciae mx HeooCTaTKOB
Ha3bIBAIOT UYBCTBHUTENBHOCTh K UAaCTBIM BKIIOYCHHMSAM M  BBIKIIOUCHHAM,

a TaK)K€ HCKOTOPYHO HEECTECTBEHHOCTD CBETA.
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J11st SKOHOMHUH JIEKTPOIHEPTUH Oe3 yXyAIICHUS KauecTBa OCBeLLle-

HUSL PEKOMEHYEeTCSL:

. MaKCUMaJbHO  HCIOJB30BaTh  €CTECTBEHHOE  ocBemeHue.  Crenure
32 YHCTOTOH OKOHHBIX CTEKOJ, HE 3arpOMOXKAaiTe IOJOKOHHUKH,
HE 3aBEIINBaiiTe OKHA HECKOJIBKIMH 3aHABECSIMH U IITOPAMH;

* PUMEHATH COOTBETCTBYIOLINE OCBETHTEIbHBIC IPHOOPBI;

. colepxaTh B YHCTOTE€ JIAMIIOYKM ¥ MecTa HUX YCTAHOBKH (CTEHEI,
T0JIBI, TIOTOJIKH);

*  OTZaBaTh MpEANOYTEHHE OOJiee CBETIBIM OTTEHKaM IIpU BHIOOpE IO-
KPBITHI JUIsl CTEH, IOTOJIKOB, TI0JIOB, a TaKXKe Mebeny;

. NIPUMEHATh OOJIee  COBEPLICHHBIE CpPEACTBA  YIPABICHHS OCBEICHU-
eM (COBOCHHBIC BBHIKIIOYATEIM JUIL JIFOCTP, BBIKJIIOYATEIM C peocTa-
TOM H T. ]1.);

. HCIOJIb30BaTh OJHY JIaMITy HAaKaJMBaHHUS OOJBIION MOIIHOCTH BMe-
CTO IBYX MaJOMONHEIX. Hampumep, wucmonp3oBaHHE OJHOM  JIaMITBI
momHocThio 100 Bt BMecto 1aByx 60-BaTTHBIX IO3BOJIIET COKPATHUTH
norpebneHne 3nekTposHeprud Ha 20%, He TOBOpS YK€ O CHIDKCHHU
PacxooB Ha MMOKYIKY JIAMII.

[IpomymaHHas cucTeMa OCBEICHHUS B JOME CIIOCOOHA CYIIECTBEHHO

COKpPAaTUTh pacXo] SJICKTPOIHEPIUu.

ANEKTPOHHbIE NPU6OpbI

K onexTpoHHeIM npuOOpaM, YyBCTBHTEIBbHBIM K  CKaukaM  HaIpshKe-
HUS, OTHOCATCA TENEBU30PBI, BHUJICOMAarHATO(OHEL, My3bIKaJIbHEIE
LEHTPBI, KOMIIBIOTEPHl M T. [., KOTOpble COOMpAlOTCd M3 MeIbYalIInX
EKTPOHHBIX  JeTanel Ha 0a3e mporpeccCHBHbIX  TexHosoruil. Mmen-
HO OHHM MOTyT IIOCTpajaTb B IIEPBYI0 O4YEpeAb OT CKayKOB HampshKe-
HHUSA, €cIM HpH UuX pa3paboTke He ObUla HPEJyCMOTPEHA  COOTBET-
cTByromas 3amuTa. Ilpm  TakuX CKaukaX ~COKpalaeTcsi CpPOK  CIy>KObI
npubopa, a B HEKOTOPHIX CIydasX MOXET MpPOU30HTH €ro MoJIOMKa.

JUist  3amuThl  YYBCTBMTENBHBIX  OJIEKTPOHHBIX  NPUOOPOB  PEKOMEHIY-

€TCs CIIEIYIOIIEE:

* HE MOJKIIOYAaTh WX K TOW K€ PO3ETKE WM TOW K€ LENnH, K KOTOpOH
YK€ TOAKIIOYEH MOLIHBIE mpubop ¢ 2JIEKTPOMOTOPOM, HAIpUMeEp
XOJIOAMJIBHUK MU CTUPAJIbHAS MALIUHA;

*  BBIKIIOYATh M OTKJIIOYaTh HX OT CETH, BBIHUMAas BWIKY M3 DO3ETKH,
€CIIY B TEYEHHUE JJTMTEILHOIO BPEMEHH MU HE TOJIb3YIOTCS;
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*  OTKIIOYaTh MX BO BpeMs TIpo3bl, OypH W JIMBHA, a TaKxke IpU Iepe-
0051X B 21€KTPOCHA0KEHUH;

. C TOMOIIBIO  CHNELUATbHBIX IIpefoXpaHuTenell  o0ecHednTb  3alUTy
3IEKTPOHHBIX INPUOOPOB OT CKAYKOB HANPSDKEHUS (TakdHe Mpernoxpa-
HHUTENH YCTAHABIMBAIOTCA MEXKIY pO3CTKOM M INTENCENbHOH BHIIKOM
npubopa);

. NP  TNOKYNKE OT[aBaThb IPEANOYTEeHHEe HpubopaM CO  CHEeLHaNIbHOM
samuroi. Ilo 3TOMy BOmpocy MOXKHO  IIPOKOHCYJIBTUPOBAThCA — HE
TOJNBKO C HPOJAABLIOM, HO M CO CIELHAIMCTaMU M3 CIEeHHATU3UPOBaH-
HBIX MAaCTEPCKHUX.

IlpuMeHeHne  BceX — BBILENEPEUHMCICHHBIX  CPEICTB  HE  TapaHTHPYeT

HOJIHYIO 3alIUTy 4yBCTBUTEIBHBIX 3JIEKTPOHHBIX HPHOOPOB, HO  CyIle-

CTBCHHO CHMXKACT BEPOSITHOCTD UX IMOBPCIKIACHUA.

JHeprocbeperatoan 6biToBas TEXHUKA
M UCTOUYHUKU CBeTa

B HacTosimiee Bpemsl IOYTH BCSL €BpOICHCKas OBITOBAas TEXHHKAa HMEET
CHELMAIbHYI0 HAKJIeHiKy ¢ O00O3HaueHHeM Kjacca JHEProcOCpexeHus OT
A go G. K xmaccy A orHocaTcs HanOoiee SKOHOMHYHBIE HPHOOPHI,
k xmaccy G — HamMeHee. Ha oTolf »Ke Hakjelke yKa3bIBae€TCsl TOJOBOE
norpebneHne ayekTpo’Hepruu B KBTeuw. Kakmomy kiaccy a3HeprocGepe-
JKEHUS COOTBETCTBYET OIIPEJICIICHHBIN YPOBEHb SHEPTONOTPEOICHNUS.

Hampumep, mno jaHHbIM KommaHud «CaMCyHI», CTHpalbHbIC MalllH-
HBl TIpH 3arpy3ke | Kr xjonkoBoro Oenbsi M Temmeparype crupkn 95 °C
MOTPEOISIOT:

e kmacca A — 0,19 kBrey;
* xmacca B—0,19—0,23 xkBreu;
* kmacca C — 0,23—0,27 kBteu.

IIpn 3arpy3ke 5 Kr OTH TIOKa3aTeld, COOTBETCTBEHHO, YBEIMYHMBAIOT-
Csl M COCTaBIISIIOT:

e st kmacca A — 1o 0,95 kBrey;
e kimacca B—0,95—1,15 kBteu;
e kmacca C — 1,15—1,35 kBteu.

CyTOYHBII ~ Pacxoi  JJIEKTPOIHEPTrHMHM  OBITOBBIX  XOJOAWJIBHUKOB  CO-
CTaBIISIET:

e kmacca B— 1,26 kBteu;
e kimacca C — 1,45 kBteu.
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Khaccuprrayms MICTOYHHKOB cBeTa
110 3HEPreTHYEeCcKoH 3PPEKTHBHOCTH

Jler ngBaguaTh TOMY Ha3aJ ~OTEUECTBEHHbIE  JJIEKTPOJIAMIBI  yNAKOBbI-
BaJIICh HAa  3aBOJE-U3rOTOBUTENIC OYEHb MPOCTO: U3  rodpupoBaHHOrO
KapTOHa CKJIEMBAJaCh 4YETHIPEXyrojbHas KopoOouka 03 JHa M KpBI-
KW, KOTOpas 3aTeM HaJeBajlach Ha JlaMnouky. Hukakux Haamuced, ecre-
CTBEHHO, Ha Takoil Tape He ObUI0. MapkupoBKa JIamIlbl, HOMHHAJIbHOE
[HUTAIOIEe HANpPsHKEHHE M MOIIHOCTb HAHOCHIMCH MpPSAMO Ha  KouOy.
Jpyras undopmanus MOTpeOUTENIO 10 KAaKUM-TO MpHYMHAM HE IIpe-
JIOCTaBIISIIACK.

B sauBape 1998 r. EBponeiickuii cowo3 u3lal AUPEKTUBY KOMUCCUH
o MapkupoBke 3ddexTuBHOCTH OBITOBBIX Jamn mnox  Homepom 98/11/EC,
koropast BcTynmwia B cuity 1 mions 1999 r. Oror nmokymeHTt Tpebyer, yro-
Obl Bce OBITOBBIC JAMIIBI, HEHNOCPEACTBEHHO IHTAIONIMECS OT CETH, HMe-
IM Ha YIaKOBKC MAapKHUPOBKY, IIOKa3bIBAIOIIYI0 KIAacC MHOTPEONCHHS 3IIeK-
TPOIHEPTUH.

CeroJiHt Ha  OTEUECTBEHHOM pBbIHKE IIPEAJaraercst OrpoMHOe KO-
JMYECTBO  HMIIOPTHBIX  JIaMII, YINAKOBAaHHBIX B  Pa3HOLBETHBIE  KOPO-
Goukn ¢ ¢oTorpadueil IaMIBl, PHCYHKaMH, TrpadukaMH M OUppaMH.
JlpyruMu  clIOBaMH, HPOM3BOAUTENM C IIOMONIBIO  YHAKOBKH  3a0O0TAT-
cI HE TONBKO O COXPaHHOCTH Jiammbl (¢ 3TOH 3ajadell  OTJIMYHO
CHpaBIsIC M TrOQPUPOBAHHBIA  KAPTOHHBIA KOpPOOOK), HO U  IyOuH-
KylOT ~MHOTO BaXHOW TexHM4eckodl uHpopmanuu, Omarojapss  KOTO-
poil mpuoOpeTeHHME JaMIBI IepecTacT OBITh TraJaHHeM Ha  Kodeid-
HOM rymie.

Ha puc. 2.132 mnoka3aH 3HAaK, KOTOpbIH MOXHO BCTPETUTb IIPAKTH-
YeCKH Ha BCEX YNAKOBOYHBIX KOPOOKaX CTaHNApTHBIX JaMI, IIPOU3Be-
JIeHHbIX Ha Tepputopun Epomeiickoro coobmecta (EC). HaseiBaercs
Takoll 3HaK MAapKUPOBKOH moTpeOieHuss »HHepruu. B coorBercTBylOIIEH
mupektuBe EC  BceM INpoM3BOAMTENSM JIaMI HAaKaJIMBaHUS U JIIOMUHEC-
LEHTHBIX JIaMII IPEANHCAHO YKa3plBaTh uX Kiacc dS(QQeKTHBHOCTH IO
7-ctyneHuatoii mkaze oT A 1m0 G; mpum 3TOM A COOTBETCTBYET Xapak-
TepUCTHKe «o4yeHb OdddextuBHo»y, a G — «HedpdexktuBHO». K mpume-
py, Jnammna kommaktHas JromuHecueHtHas OSRAM DULUX S/E  momr-
HocTblO 9 Br orHecena k ximaccy A, a nammna HakanuaHus PHILIPS
SOFT WHITE wommnocteto 60 Bt — k wimaccy E, xors ob0e wusnyya-
0T TPUMEPHO OMMH U TOT e cBeToBoM mnoTok (660 m 600 1M coot-

BETCTBEHHO).
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CornacHo 3TOH cXeMe JIaMIbl KBaJUGUIUPYIOTCS CIEIYIOMHUM 006-
pasom:

* A — 5amMmbl ¢ TPEXMOJOCHBIM JIOMHUHODOPOM, Kak JHHEHHBIEe, Tak
M IITHIPbKOBBIE KOMMAKTHBIC TIOMHHECIHEHTHBIC, HHTETPAIbHBIC KOM-
MaKTHBIC TIOMUHECIEHTHBIE C 3JIEKTPOHHBIM 6ajiacToM;

* B — ranodocdarusie NUHEHHbIC JIOMHUHECUCHTHbBIC JAMIbl, HEKOTO-

pbl€ THUIBI THIPbKOBBIX KOMHOAKTHBIX JIIOMUHECIEHTHBIX JIAMII;

* C — BbICOKO?((EKTUBHBIC IaJIOTCHHBIE JAMIIbI;

* D — npouue rajsoreHHble JaMIIbl;

* E, F — cranngapTHble JaMIIbl HAKAJIUBAHUS;

* G — JgexopaTUBHBIE JIAMIbl HAKAJIUBAHUS U IPOYHE.

Eme onmH wacTo BcTpevyaromuiics 3HA4OK MOKa3aH Ha puc. 2.133.
On HasbiBaetcss Communite Europeenne (CE mark). Dtor — 3Hak
cepruUKaUM, KOTOPBIIl paspemaercss MNPOCTABIATH Ha YMNaKOBKE
TOJBKO MOCJE TMOJOXKHTEIBHOIO MNPOXOXKICHHUS HUCIBITAHHN HPOAYK-
UMM B cepTUUKALMOHHBIX LeHTpax EBpomneiickoro cooOmecrtsa.
B uwacTHOCTH, 3KCHepTH3a MNPOBOJUTCS Ha MpPEAMET OTCYTCTBHUSA CO-
JepxKaHUs HEKOTOPbIX BPEJHBIX BELIECTB, HAa JHEPreTHUECKyl 3-
(GEeKTHBHOCTh, Ha J3ICKTPOMArHUTHYIO COBMECTHMOCTH (OTCYTCTBHE
nomex papuocBszu). Ilewatas CE mark, mpousBoxurens GepeT Ha ce-
0651 OTBETCTBEHHOCTb, CBS3aHHYIO C BO3MOXHBIM YIIepOOM, KOTOpBIH
MOXET HPUHECTH €ro H3Jejlue MO0 INpPUYMHE HECOOTBETCTBHUSA Tpebo-
BaHUAM cTaHAapToB. M3genus, He HUMeMOIIME TaKOTro 3HaKa, Ha Tep-
putopuu EC nponaBaThcst HE MOTYT.

Heo6xoaumMo 3HaTh, YTO OTEUECTBEHHAs CHCTEMa CepTH(UKALMH HC-
TOYHHUKOB CBETa MPOBOJUTCS JOMNOJIHUTENIbHO, U B Cllydae MOJOXHTEIb-

HOT'O €€ NPOXOKACHUS BbIAACTCA npyroﬁ CepTI/IqJI/IKaLII/IOHHHﬁ 3HA4YOK.

Energ ¢ 2]

— g

C_©
E Puc. 2.133. 3Hak ceptu-

¢uKanuy Ha TEPPHTOPHU
Puc. 2.132. MapkupoBKa oTpeOIeH:s SHEPT UK EBponeiickoro coro3a
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V3BecTHBle HMHOCTpaHHBIE (DUPMBI, PACHPOCTPAHSIONIME CBOKO  MPOIYK-
U0 HA HAOIEeM pBIHKE, KaK TMPaBWIO, HMMET 00a 3HAKa CepTHUKAIHH,
9TO SBISIETCS ONPEICICHHON rapaHTHEll paboTOCTIOCOGHOCTH JIaMII.

Ha ymakoBOuHO# KOpOOKE TakKe MOXXHO HAWTH 3HA4YCHHE CBETOBO-
ro MOTOKa, CpPOK CiIyKObl, HAaWMEHOBAaHHME IOKOJIS, MHJCKC IIBETONepe-
Iayd W IBETOBYIO TeMmepaTypy. MHoraa 1BeToBas TemIeparypa JIo-
MHHECHCHTHBIX  JIAMII ~ KOAUpYeTcsl Tpems ImppaMH B  COOTBETCTBHHU
¢ Tabm. 2.13.

Tabruya 2.13

Koab! uBeToBoii TeMnepaTypbl

Bocnpusitue cBera IBeToBas Temneparypa, K Kona
2700 827
Temno-6enblit 830
3000
930
840
HeiiTpanbHo-6emnbrit 4000
940
5000 950
Benblii nHeBHOI cBeT 6000 860
6500 965

JlaMribl  cO  CBETOBBIM MOTOKOM Oousibiie 6500 1M OCBOOOXKICHBI OT
TpeOOBaHMUSI MAapKUPOBKH. 3epKajibHble JIAMIIBI W JIaMOBl  MOIIHOCTBIO
Menbie 4 BT Takke UCKITIOYECHE.

Yacro Ha  KOpOOKax  BCTPEYAIOTCS  YHUCTO  PEKJIAMHBIC  JIO3YHIH,
YTBEpIKAAIONINE, YTO «MMEHHO JTa JIaMIla camas spKasy, «TOJBKO 3Ta JiaM-
ra TIO0-HACTOSAIIEMY OSKOHOMHYHAS», «HET O0oJiee JOJI'OBEYHOH JIaMIIbl, YeM
9Tay M T. 1. Temepp, Korja Bbl 3HAETe O pEAJIbHBIX XapaKTEPHCTHKAX HC-

TOYHHKOB CBE€TA, BAlllK OKUAAaHHs HUKOIrJa HE 6y[[yT O6MaHyTLI.

TeepaoreAbHoe byayLuee

Jlo cux mnop Mbl TroBOPWIM 00 HCTOYHMKAX CBETa, IOTEHIMAJIbHbIE BO3-
MOXKHOCTH ~ KOTOPBIX YK€ HCUEpIaHbl MIM TPUOIM3ATCA K TEXHMYECKH
JIOCTHKMMBIM  IIpeziesiaM B Onmkaiimem Oyaymem. Ho nanblie peub moi-
JIET O TAaKUX CBETOBBIX HCTOYHMKAX, KOTOpPBIE, I10 IPOTHO3aM CHELHaIu-

cTOB, yke Kk 2020 r. 110 cBeTOOTAa4e NPUOIMU3ATCS K Marnueckoi uudpe
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m

200 sM/BT, TO ecThb CTaHYT HACTOSAIIMMH PYKOTBOPHBIMU  COJIHI[AMH.
Peusb uzer o cBeToaMoaaX, UX YCTPOUCTBE U BO3MOKHOCTSIX.

Ilo cBoell pacnpocTpaHEHHOCTH CBETOAMOABI, MOXalyd, MOIyT JIer-
KO CONEpPHUYATh C JIaMIIaMU HAKaJIMBaHUs: BCTPETUTb HUX MOXHO IpaK-
THUecKH Be3fe. Toinbko mopaBisiomee  OONBLIIMHCTBO — 9THX — 3aMeva-
TEJIbHBIX ~ IOJYNPOBOJHUKOB HUCIONB3YeTCs HE M OCBELIeHHs, a [Jil...
curHanu3anuu! BsriagHuTe Ha JIMIEBYI0 IIAaHENb CHCTEMHOTO OJoKa Iep-
COHAJBHOTO KOMIIBIOTEPa, M BBl YBHJHUTE OJHY-ABE LBETHBIE TOYKH, POB-
HO Tropsllieé WM Murawomue. PasrisaeiBaTh 4T0-1MO0 B CBETE  ITOrO
OrHs OECCMBICIEHHO, HO 3aTO €ro XOpOIIO BHUJIHO IIPU BHELIHEH 3acBeT-
ke Jo00oH WHTeHCHBHOCTH. OIISHHTECH BOKPYr ce0s, U 00sA3aTeNbHO
HaiiieTe eme JBa-TpM INpPUMEPa HMCIOIb30BAHHA CBETOAHO/A B KayecTBE
CUTHaJIbHOW  JaMnoukd. CHMIATUYHO — BBINISAAT — OBITOBBIE — BBIKIIIOYATE-
JU CO BCTPOEHHBIM CBETONHOIOM, KOTOPBIH I03BOJMT OOHApYXKHUTb 3TOT

CaMBIil BBIKJIFOYATEIh JaxXe B TTOJTHOW TEMHOTE.

CBepXbAPKHA N\yd cBeToaHoAa

CoBpemenHble curHanbHble cBetopuonsl LED (amrn. Light Emitting Diode)
BBIIYCKAIOTCSI B OTPOMHBIX KOJIHMYECTBAaX, HMCIOT pPAa3HBI IBET CBEYCHUS
(4T0  OYeHb yMOOHO UL PA3NUYHBIX CUTHAIBHBIX YCTPOMCTB), pa3ind-
Hble pa3Mepbl M KOHCTPYKIHIO Kopmyca. VX IpUMEHSIOT HpH CO3aHUH
OykBeHHO-IM(PPOBBIX M gaxe rpapuueckux tabmo. MoxHo mnpuodpectu
JIBYXIL[BETHbIE MOJENH, KOTOpble IUIABHO MEHSIOT CBOW IBET B 3aBUCHU-
MOCTH OT COOTHONICHHS BXOIHBIX CUTHAIOB. MOXHO — MHTaoIue IpH
nojaue HampsokeHus. MOXKHO — CO CTaHJapTHBIM LOKOJEM, JUI 3aMe-
HBl JIaMII HAaKalMBaHUA B CHTHaNIbHON apmarype. Ho kakoil w3 craHmapt-
HOrO CBETOAMO/A MCTOYHUK CBeTa B MCTMHHOM cMbIcie 3Tux cioB? Jla
HuKakoi! MakcUMyM, Ha KOTOpBIA €ro XBaTaeT, — O3TO IOACBETUTH JKHA-
KOKPUCTAJUIMYECKHII ~ MHIMKAaTop  MOOWIbHOro Tenedona.. He mpasnma
1M, TPYIHO IPEACTaBUTh, YTO BBl HOPMAJIBHO JXHMBETE B CBETE IOIYIPO-
BOJHHMKOBBIX JIaMII: BBINONHACTE OOBIYHYIO paboTy, dYHTaeTe KHUTH, obe-
Jaere, 3aHUMaeTech JAoMamHUMM genamu?  Uro B BameMm  aBTomMoOuie
YCTaHOBJIEHbI  IOJTYNPOBOJHHUKOBBIE (hapbl, a JOpOry OCBELAIOT CBETO-
muonnele ¢onapu? danractuka? Her, Bcero nump peanbHOCTH OimKaii-
nrero OyayIero.

Ho mnpexne yem HauaTh pasroBop O CBETOAMOJAX, WIHM, Kak uX ceifuac
Ha3bIBAIOT,  TBEPJOTENBHBIX  HMCTOYHMKAX  CBETa, HEMHOIO  OKyHEeMCs

B MCTOPHIO BOIIPOCa M BCIIOMHUM, 4To Oombme 100 siet Ha3an, B 1907 r.,
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aHrmickuii  wExkeHep X. PayHn, 3aHMMasce BompocamMm  PaanOCBSA3H,
Clly4allHO 3aMETHJ CBEUEHHE B MECTe KOHTAKTa JJIEKTpoja C IOJYyIpo-
BogHMKOM. B 1922 r. cBeyeHue kapOOpyHAa MBITaJCS MCCIEIOBATh CO-
Berckuit yuensiif O. JloceB, a 3aTeM MHCCIENOBaHHMsA ObUIM IPOJOJIKEHBI
mocre Bropoil MupoBolf BOHHBI H300peTaTeleM ILIOCKOCTHOIO —TpaH3U-
cropa VY. Iloxuu. 3HauuTENBHO HPOABUHYTBCA IO IIYTH YBEIMUYEHMS
CBETOBOM  OT/Zauu  IOJYNPOBOAHMKOB  IIO3BOJIMUIIM  TpyIbl  aKaJeMHKa
XK. Andeposa. Eme onxHo wu3BecTHeiliee UM — COTPYIAHHUK (DUPMBI
«Nichia Chemicaly» poxrop III. Hakamypa, KOTOpOMy BIEpBBIE YIalIOCh
MOJyYUTh CBEUEHHE IMOJIYNPOBOJHUMKA TonyObiM 1BeToM. Emy e mnpu-
HAJUISKUT TNajdbMa IEpBEHCTBA B pa3paboTKe BbICOKOI((EKTUBHBIX CBe-
TOAMOJOB  YBEIMYEHHONM SPKOCTH, KOTOpPBIE MOXKHO HCIONB30BaTh  yXkKe
KaK MCTOYHUKH CBETa, a HE TOJIbKO KaK CUTHAIIM3aTOPHI.

CBOHCTBO ~ HCITyCKaHUsI CBETOBBIX BOJH p—N-NIEpexoJaMH —  3TO
(GyHIaMEHTaIbHOE CBOMCTBO BCEX MOJNynpoBogHukoB. Ho Takoit  cmo-
COOHOCTBIO OHM HajJeneHbl B pasHOH cremenu. Hampumep, wucnonb3y-
eMble ISl M3rOTOBJIEHMS TPAH3HCTOPOB M OOBIYHBIX JAUOAOB KPEMHH-
€Bble P—N-NIEPEXOJbl COBEPLUIEHHO HE TOMATCS M CBETOAUOAOB: OHH
UCIYCKalOT KpaliHe MaJlo CBETOBBIX BOJH. 3HAYUTEIBHO JIydlle U3IY-
YalT TONYNPOBOJIHUKKA Ha OCHOBe coequHeHuid ramwms (pochum ran-
ms M apceHua ramwims). Kak  Toinbko nmomoOHble  COeIMHEHUS  ObLIM
Hal/IeHBI, CIIELIMAITUCTBI paspaboranu KOMMepYecKHe CBETOJMOIbI
KpPacHOTO,  JKENTO-3€JI€eHOr0 M 3elleHoro  cBeueHus. CBeroBas — oTaaya
9TUX mnpubOpoB cocraBisia Bcero 1,5 nm/Bt, HO He Oynem 3a0biBath,
4YTO TOrJa, IIOJBEKa Ha3ajd, BCE TOJNbKO HAYMHAIOCh. 3aciayra Hallero
yuenoro K. AndepoBa cocrour B yBenuueHMH A(PPEKTUBHOCTH  U3-
JIy4eHHS IONYHPOBONHUKOB 10 10 1M/BT. OTKpEITHE TEXHOJIOTHH IIONY-
YEeHMs HUTPHJA Taulusl T[PUBENO K TOSBICHUIO CBETOJMOIOB CHHETO
cBeueHusa. Hacrama mopa 3amgymMaTbCd O  CBETOAHOJAX,  U3IYYalOIIUX
Oemblii  cBeT. bemble CcBEeTOAMOABI  BIEPBBIE IOSBWINCH HAa  MHPOBOM
pbiHke B 1998 roxy.

B03MOXHOCTH ~ COBPEMEHHBIX  CBETOJHOJOB  BIIEUATIAIOT:  CBETOBAs
oTZaya KOMMEPUYECKHX OOpasIoB, U3Iy4YalONMX B KPacHO-KENTOH YacTH
CIIeKTpa, cocTaBiIsieT 65 1M/BT, B 3eleHol o06nacTH JOCTHTHYTa CBETO-
ormaga gm0 85 mwm/Br. Ha momxome — oOpasumsl ¢ addextuBHOCTRIO 150
M/BT, ¥ 3TO J1alieKko He Mpeen.

A ceftuac pamaiite Bcnen 3a I, Hakamypoil 3amymaemcs, kakum 00-
pa3oM MONY4YUTb C IIOMOLIBIO MHOTOLBETBS CBETOJHOJHBIX HCTOYHHKOB

Genblii cBet. HaiineHo ueTsIpe crioco6a monydeHus 6e1oro ceTa,
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IPUYEM BCE OHM JKM3HECHOCOOHBI M AaKTHUBHO MCIIOJB3YIOTCS B IPOMBIII-
JIEHHOM IIPOM3BOJICTBE.

Iepsbrit crnocob npeamnonaraeT CMEIIUBaHHE pasHBIX L[BETOB
(puc. 2.134), a mMEHHO — KpacHOro, 3eneHoro M cuHero. Ha omHOoM kpu-
CTajyle OuYeHb OJM3KO KOMIIOHYIOTCS B ONPEIEIECHHOM MOpSAIKE CBETO-
U3Jy4alollle KPUCTAJUIMKHM, HUX CBET (OKYCHpyeTcs C IIOMOLIbIO JIMH3bI
TaK, 4YTOOBI CyYMMAapHBIH CIEKTp ObIT ONM3KHM K €CTECTBEHHOMY COJIHEY-
HoMy. OcymecTBisisi OTAENBHOE YIPABIEHHE BCEMH TpeMsl  KaHalamu,
MOXKHO IIOIy4YUTh JI000H IBET (MM OTTEHOK IIBE€Ta) CBEYECHHs CBETOIH-
oga. Henocrarok cnoco0a: OuYeHb CIOXKHAs TEXHOJOTHS  U3TOTOBJICHUS
U HEoOXOAUMOCTb  LBETOBOM  OallaHCHPOBKM  (TIOCKOJNBKY  CBETOAUOABI
Pa3HBIX IIBETOB UMEIOT Pa3Hyl0 3(Q(EeKTHBHOCTh U3ITYUCHHS).

Bropoii crmoco6 uyeM-TO HANOMHHAET JIIOMHHECLEHTHYIO JIaMIly: Ha
KOpIyC ~ CBETOAMOJA, U3JIydalomero BoJHBI B Y®-guanazoHe, HAHOCHUT-
Csl  CHEeUHalbHbIH  TPEXLBETHbIH JIOMHHO(Op, KOTOPBIH 10J  JAeHCTBUEM
U3IIyYCHHs HAYMHACT CBETUTHCA OeNIbIM cBeToM (puc. 2.135). Koneuno,

_ KpacHoii

Saqanhlﬁ

o
¢
1
i
1
N

470 525 590 630

Puc. 2.134. Cxema monydeHusi OeJoro cpera
C TIOMOIIbIO KPHCTAJLIOB TPEX IIBETOB

Yo

Cunnn 3eneHbiA
NomMuHoop fomuHodop

KpacHeii
NIOMHUHOOP

410 470 525 590 630

Puc. 2.135. Cxema nomydeHust 6eoro csera
C IOMOIIBIO TPEXIIBETHOTO JIFOMUHO(pOpa
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9TOT Cmoco0 TPOBEPEH W HE BBHI3BIBACT HHUKAKHX CJIOXKHOCTCH, HO BCE IKC
HanboNblIee  PACMPOCTPAaHEHHE TMONYYWIM [Ba OPYTHX CIoco0a, KOTO-
PpbI€ SABISIFOTCS JIOTHYECKAM HPOIOIDKEHHEM ITOTO.

Ilpun peanmusanuu cmocoda HOMEp TpH 3ajelicTByeTcss romyboil cBe-
TOJAMOJ, HO B HEro BKJIIOYACTCS KOHCTPYKTHUBHBIN peduiekTop, Ha KOTO-
pBlii  HAHOCUTCSL JIIOMHHO(OP IKENTOro [BeTa. IIpM CMEIICHHH LIBETOB
oOpazyercs Oenblit cBet (puc. 2.136).

Hakownern, ueTBepThIi CIIOCOO HMEET Mal0 OTIMYHHA OT TPEThEro: TOT
K€ caMblii TOayOOH CBETOJMOJ, TOT JK€ caMblii pedIieKTop, HO HAHOCAT
Ha HEro yxe [Ba IIOMHHO(DOpA — C 3€JCHBIM M KpPAcHbIM I[BETOM CBEYe-
uust (puc. 2.137).

IpenynpexaaeM  yuTaTeNs:  MOAABIAIONICE  OONBUIMHCTBO  CBETOAMO-
OB OEIoro CBEYCHHS HW3TOTOBICHO HAa OCHOBE WMEHHO JIIOMHHO(MOpPHOI
TEXHOJOTMH. VMEHHO TO JTOH NpPHYMHE CBET TAaKUX CBETOAMOIOB HMe-
eT HeOOJbIIOW, TNPAKTHYECKH HE3aMETHBIH  CHHE-(HOJETOBBI  OTTCHOK.
B nenoM e cBeToOTaa4a CpeaHero 6eIoro CBETOAUONA CErOJHS HaXo-

Fony6ou cBeToauon
7~

WHTerpaneHsii
“\/ cnexkTp

o et
2y, MoOMUHOGOp
s

2

7..HM

470 625 590 630

Puc. 2.136. Cxema noydeHus 0€J10ro CBeTa ¢ IIOMOIIbIO roTy0oro CBeToAno1a

Fony6on
cBeToauon " N
R HTErpanbHbIn
/ enekTp
3enenbiA KpacHelil
MOMUHOOP o anadhop
- BN ~ —

%, HM

470 525 590 630

Puc. 2.137. bonee cinoxHas cXxema MoJy4eHHs OeJIoro cBeTa

C IMIOMOIIBIO rony60ro CcBEeTOANOAA
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IUTCS Ha YPOBHE CBETOOTHAYM XOpOLIEH JIOMMHECLEHTHOH JIaMIIbl, IIpo-
JoJDKask CBOM  pocT. A BBICOKAass CTOMMOCTb IIPOM3BOJCTBA  OKYINaeTcs
(aHTacTHUeCKUM CpOKOM ciyxObl (Oosmee 100000 u HenpepblBHOH 0e3-
OTKa3HOW  paboThl),  BBICOYANIIEH  MEXaHMYECKMH  HaJEKHOCThIO,  pa-
00TOCIIOCOOHOCTBEO ~ IPH  OY4EHb  HHU3KHX  TEMIEpaTypaX, OTCYTCTBHEM
BPeIHBIX MAaTEpPHalIOB TUIA PTYTH, BO3MOXXHOCTBIO JIEMEHTapHOH pe-
TYJIUPOBKH  SPKOCTH,  IIPOTHUBOIIOXKAPHOH  0OE30MacCHOCTBIO  (OTCYTCTBH-
em wm3nyueHuit B MK-obmactu), ManbIMM 3aTpataMH  Ha  OOCIy)KUBaHHE.
Ectb, mnpaBna, o0OCTOSTENBCTBO, KOTOpOE BHECET HEKOTOPBIH JIHCCOHAHC
B OTy MoOeAHYI0 HecHIO O (aHTacTHYeCKHX pecypcax CBETOAMONOB. J[le-
JO B TOM, YTO CBETOM3IyYalOllUe AHOABl MMEIOT CBOMCTBO CTapeTh B IIPO-
mecce paOOTBL, YTO BBIPAXKAETCS B CHIDKCHHM H3IYYaloIleH CrIocoo-
HOCTH.  l3BecTHBIe  (UPMBI-IPOU3BOJMTENN  TApPAaHTHPYIOT  COXPAHEHHE
80 % mHauanpHOW W3Mydaromeil CIOCOOHOCTH K CepeluHEe CpOKa CIIy>KOBL.
Huorna BerpeuaroTcs  Oe3aneiUIALMOHHBIE 3asBJICHUS. O pPEalbHOM  Cpo-
ke cayx0Obl B mpepenax 2000—3000 4w, nPUBOIATCS TNPUMEpPBI, CBsI3aH-
Hble C IIOACBETKOH MOOWIBHBIX Tele(hOHOB. DTO MOXKET OKa3aThCs IIpaB-
JIOH  TONBKO B JBYX ClIydyasx: KOIJla HCHOJIB3YeTCsl — KOHTpadakTHas
MPOIYKIHUS, KOTOpas HEHCTBUTEIbHO MOXeT mnorepiarts a0 40 % 3a yka-
3aHHO€ BpeMs, WIM KOIJa CBETOAMOABI OSKCILIyaTHPYIOT B 3HAUUTEIIBHO
3aBBIIICHHBIX 110 CPABHEHHIO ¢ HOMUHAIBHBIMH PEXKUMAX.

A kak O0OCTOMT [€J0 CO CTOMMOCTBIO cBeToxuonHoro cmera? Iloka
3T0 — caMblif JOpPOrodl HCTOYHHUK, €CIHM YYHTHIBATh TOJNBKO CBETOBYIO
npousBoAuTeNbHOCTb. lleHa 1 JroMeHa cBera OT  IOJNYNPOBOJHUKOB  I10-
ka B 50—100 pa3 Bbime crommMocTH | JFOMEHa OT JaMIbl HAaKaJIMBaHHMSA,
HO HE CIICIIUTE 3alMChIBaTh CBETOAMOA B pa3psil PAacTOUUTENBHBIX IPH-
6opos. K mpumepy, yxe ceiigac MOXHO HPHOOPECTH CBETOAMOHYIO JIaM-
my MomHocTeio 5 Br 3a § 15, B To BpeMs Kak OOBIYHAS JaMIla HaKalHBa-
HHUS ¢ Takod ke cBeroornadedl (60 Bt) croutr uyrh menbmie $1. Eme omun
pacder TMOKa3plBaeT, YTO Marpuia croumocteio $20 w3 20 CBETOIHOIOB
[0 CBETOOTAA4Ye paBHAa TaJIOTEHHOH Jjamne MomHoctelo 20 Bt  crommo-
creio $1. Ecim npuHATE BO BHHMAHHE CPOK CIyKOBI CBETOAMOJHOH JiaM-
OBl U TEKyI[He pPacXoibl Ha 3JICKTPOSHEPTHIO, CTAHOBUTCA IOHATHO, YTO
BCE B 3TOM BOIIPOCE OYCHb M OUCHb OTHOCUTEIIBHO.

Ilo mporHo3aM  CHENUANNCTOB,  JUHAMHUKA  CHIDKEHHS ~ CTOHMMOCTH
CBETOJMOIHBIX JIAMII ~ OK&XETCS MEHEeEe BLIPAXKEHHOH, UEeM IOBBIILICHUE
UX CBETOOTHAUU: OXUJAAETCA TMajeHue crouMocTH Bcero Ha 20 % mpu
YIOBOGHHH  MOKazaTedss  3(QEKTUBHOCTH  HCIONb30BaHHA.  IIponBrke-
HHE CBETOAMOAHBIX MCTOYHUKOB Ha PBIHKM OyJeT NPOHCXOJUTh IO elle-
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IYIOIIEMY CLEHapHl0 — BHauyajge MX OygyT HCIONIB30BaTh KaK BTOPO-
CTENEHHYI0  (IEKOpaTUBHYI0)  IIOJCBETKY, MOTOM  HAa4yHETCs  IIpoLecc
BBITECHGHMsI JIaMIl HaKaJWMBaHUsS W TAJOr€HHBIX JamIil. Bompoc o BbI-
TeCHeHMHM Trasopaspsadbix u  HID-mamn  noka ocraercs 3a  paMkamu
IPOrHO30B, OH Oyner pemaTbcst B Omikaiiiee xaecsTuierne. Yxe ceiuac
aBTOMOOMJIECTPOUTENU  BEIYT  AKTUBHbIE  Pa3pabOTKU  TBEPIOTENbHBIX
¢dap JnanpHero W ONIDKHETO CBeTa HAa OCHOBE CBETOJHONOB OelOro cme-
yeHus. JlocTmkeHust pa3pabOTOK BHEYATISIOT: yXKE IOJIYyYeH CBETOBOH
notok mopsiaka 1000 M, 4TO BIOJHE COINOCTABUMO C IIOTOKOM CTaHIApT-
HOW KceHOHOBOM Jsamnbl. C  yKazaTensiMd [OBOPOTOB 33 pyOexoMm Bce
ropasio MpoOIle — TEXHOJOTMUM OTpabOTaHbl W CTPEMUTENBHO BHEIPS-
oTcs.  Jlpyroe neno, YTO TMPUOOPECTH CBETOAMOIHYIO JIaMIly B Hallel
CTpaHe II0Ka €Ile OYEHb CI0XKHO, HO €€ MOXHO H3roTOBUTH camomy. OO
3TOM MBI IIOrOBOPHM IIO3Xe€, a ceifyac mnepeiiieM COOCTBEHHO K TEXHH-
YECKHM BOIIPOCAM, CBS3aHHBIM C HCIOJIb30BAHHUEM CBETOANOIOB.

OTOT pasien XOodueTcs 3aKOHYUTh IHUTATOM M3 CTaThH, IPOYHTAHHOMN
B OJHOM HU3 HAyYHO-TEXHHYECKUX KypHauoB: «MHxXeHepbl HTalbsiH-
ckoii  ¢upmbl  “Rimsa” pa3paborasy BBICOKOTEXHOJIOTHYHYIO JIAMITy — JUIS
UCIIONIB30BAaHUSI B MEIMIMHCKAX  OIEPAllMOHHBIX  CBeTWIbHHKaX.  Ilo
CBOMM CBETOTEXHHYECKHM MapaMeTpaM HOBas JlaMllia He YCTylaeT Tpa-
JMULUOHHBIM ~ M3JICUSIM  TOTO JKE HA3HA4YeHHS Ha OCHOBE TIaJIOTCHOBBIX
HCTOYHUKOB CBETa, HO MPH OTOM HMEET psA INPEeuMyLiecTB. Bo-mepBbix,
OHAa TNPAKTHYECKH HE M3JIydyaeT TeIUla, BO-BTOPbIX, KpaiHe SKOHOMHO
pacxomyer 3JIEKTPO’HEprHio, obecneunBas CBeToBOoi morok 600 mrome-
HOB H ocBemeHHOCTh 50000 iroke, morpebmser Bcero 25 Br, TO ecTh
BTPOE MEHbIIE, YeM TaJOrCHOBBI aQHAIOr CO CXOJHBIMH XapaKTepHCTH-
kamu. Kpome TOro, cpok ciyxObl HOBOTO CBETWJIBHUKA YBEIMYEH II0
CpaBHEHHIO C OOBIYHBIMH B 25 pa3. HakoHen, cBeToxuo[Has Iamma CO3-
JlaeT B ONEpalMOHHONW TOBBINIEHHBIH  (u3udyeckuit koMpopT Kak Uit
XUPYpProB, Tak W [Jisl HAlMEHTOB: IEPBbIC HE IIOTEIOT, y BTOPBIX HE TaK
OBICTPO COXHYT TKaHH B OTKpbITOM paHe». CooOmeHust MoJo0HOro po-
Jla BBl OyzieTe BCTpeyaTh B TEXHUUECKOM Mpecce Yallle U Jyalle.

Namna? Ceerognos? Namna-ceerogios’

HaBCpHHKa HEC BCE€ 4YUTATCIUM HUMCHT [PEACTABICHUA 00 yCTpOﬁCTBG
u TEXHUYCCKUX XapaKTepUCTHUKaAX TJIaBHOT'O SJIEMCHTA TBEPAOTCIbHBIX
HCTOYHMKOB CBETa — COOCTBEHHO CBETOAMOA. HOSTOMy HA4YHECM HMCH-

HO C 3TOT0 BOIIPOCa, a 3aTeM IepeiieM K COBPEMEHHBIM yCTPOICTBAM,
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CKOHCTPYHUPOBAaHHBIM Ha OCHOBE CBETOAHOJIOB, M HEOOXOAUMOMY JOMNOJ-
HHUTEIBLHOMY 000PYI0OBaHUIO.

Ha puc. 2.138 mnoka3aHsl OCHOBHBIE 4YaCTW CBETOAHOAA. BhIBOIBI CBe-
TOIMOAOB OBIBAIOT IITHIPEBHIMH (UIi TalKW B OTBEPCTHE), IIIaHApHBIC
(@1 MOHTaka K TII€YaTHBIM IUIOMIaJKaM) W JaXe IpoBOAHbIE (y MOII-
HbIX  00pasuoB). 3HAYMTENbHBIM  pa3HOOOpa3sHeM  ONIMYAITCS M HUX
KOpIyca: OHM MOTYT ObITb ILBETHBIMM M O€CUBETHBIMH (IIPO3paYHBIMU
U MAarOBBIMM), IOJYKPYIJIBIMH, IUIOCKHUMH, IIPSIMOYTOJbHBIMHM, C  KOH-
LEHTPUPYIOIIUMH  JIMH3aMH. MMeTb nmeno ¢ OECUBETHBIMH  KOpITyCaMu
CIIOXKHEe: HMKOIJa HE YyraJjaelllb, Kakoro ILBETa CBETOAHOJ JO IOMAKIIO-
YEHMs €ro K MICTOUHUKY SHEPrHu.

Haubonee HarmsmHO ONMCBIBACT BIEKTPUYECKUE CBOWCTBA  CBETOIM-
0I0B  BONIbT-ammepHast  xapakTtepuctuka (BAX), TO ecTh 3aBHCHMOCTH
MPOXOJIIEro uepe3 JHOJ TOKa OT HPUIOKEHHOr0 K HEMy HaIpsHKEeHHs
(puc. 2.139). Ilpm mnpwioXeHWH OOpPaTHOrO (3amHMpArOLIEro) HamIpsHKe-
HUA JI00OH 1uon TOK He mnpoBoiauT. Ho Hajgo 3amoMHHTBH, 4YTO, B OTJIH-
yhe OT BBIIPSMUTENBHBIX IHOIOB CBETOAMOABI HE JAOMYCKAIOT OOJBIIMX
3HaYeHHH oOpaTHbIX HampsbkeHudl. CraHzapTHoe mpenenbHoe — oOparHoe
HaIpspDKEHUE CBETOMO/1a He TpeBblaeT 5 B.

Ipssmass BetBb BAX cBerommonoB omimuaercas or BAX oObIUHBIX AMO-
JIOB TOJbKO 3HAUEHHEM HANpPsHKEHHUS OTKPbIBAHMA M MaJeHHEM HalpsbKe-
HUS B OTKDBITOM COCTOSHMU. Eciu repMaHueBble [UOIbI  OTKPBIBAIOTCS
npu HanpsbkeHnn 0,1—0,2 B, xpemuumeBsie — mpu 0,6—0,7 B, To Hamps-

YKCHUE OTKPBIBAHUS CBETOAMOIOB JISKUT B nuanasone 1,2—2.9 B. [Tocne

4

I a MonynpoBoaHuk

Moanoxka

Kopnyc

BbiBoAabl

Puc. 2.138. Ceeroauon
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OTKPBbIBAHUSI HANpPSHKEHHE Ha CBETOAMOJAX HEMHOIO pacTeT C YBEIUYEHU-
eM TOKa, CTaOMIM3HpPYSACh HA OIPEIENCHHOM YpOBHE yXe IIPH TOKE HOpsI-
ka 1 MA. Dro o03HauaeT, 4TO CBETOAMOJ B MPAaKTHYECKUX CXEMaX MOMKET
paboTaTh TOJIBKO Kak TOKOBBIH rpubdop. Kak 31o nousts? Ovyens npocro!

Bepuemcss k puc. 2.139. Xopomo BHIHO, YTO pa3HHLA MEXIy Hamps-
KEHHEM  3a)KUTaHus  CBETOAMOAA M HEKOHTPOJIUPYEMBIM  yBEIHYEHUEM
ToKa 4yepe3 Hero cocrasiser scero 0,3 B. Cseroamon, kak mo0oi moiy-
MIPOBOJHUK, HE MOXET JepxkaTb OECKOHEYHO OONbLIME TOKM — OH IIPo-
CTO pacIuiaBuTcs OT HarpeBa. IlodToMy HEOOXOAMMO BCIIOMHHMTL O Oal-
JlacTe, KOTOpBIM BO3bMET Ha ce0sf M3IMINEK HaNpsHKeHHsS M OrPaHHYUT
nporekarommii Tok. Tak Kak CBETOJHOIBI IMHUTAIOT IIOCTOSIHHBIM (WJIM UM-
MyJbCHBIM) ~HANpsDKEHHMEM, B KauyecTBe mpocTeiflnero ©Oauiacta  BBICTY-
raeT MNpeUMYILECTBEHHO 0ObIYHOE AKTHBHOE COIPOTUBIICHUE.

BannmactHelif  pe3ncTop HEOOXOIUMO paccyuTaTh. IJTOT pacdyeT O4YeHb
mpocroii. Ha puc. 2.140 mnoxasaHa mpocTedmas Imemb, COCTOSIAs W3
ucroynuka nuranus G, OammactHoro pesucropa R um  ceerogmoma HL.
JlomycTHM, d9TO CBETOAMON JOIDKEH paboTaTh OT MCTOYHHMKA C Hamps-
xeHueM U, paBHbiM 15 B. OrkpeiBaeM CIpaBOYHMK M HIIEM 3Haye-
HHE NpsAMOro INaneHus Hanpsbkenus Uy, JaHHoro cmeropuoja (B 3a-
pYOEeXKHBIX HCTOYHHMKAaX O3TOT HapaMeTp uMeHyercs Forward Voltage).
OOBIYHO  3HAUEHHE MPAMOTO MaJeHUsl HANPSDKEHHs  HOPMHUPYETCsl  IIpH
PEKOMEHIyeMOM  IpsAMOM  Toke iy,  cBeroguoga (Forward  Current).
[MpousBopuTen NPUBOAAT 3HAYEHME TOKA, MPH  KOTOPOM, BO-IEPBBIX,

CBETOAMOI HE CI'OPHUT, 4 BO-BTOPBLIX, 6y[[€T CBETUTLCS NOCTATOYHO SPKO.
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Puc. 2.139. CpaBHUTEIIbHBIE BOJIBT-aMIEPHBIE XapPaKTEPUCTHKU
Pa3IUYHBIX [IOJIyIIPOBOAHUKOB
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[penmonoxuM, 4YT0  NpsIMOE  MMAJCHHE  HANPSDKEHHs HA  CBETOAUOAC
cocraBmsier 3,2 B mpm Toke 20 MA (maHHBIE NPHUBOAATCA JUIA CBETOIHO-
na Oemoro cBera APK3216PWC mpousBoactBa ¢upmbl  «Kingbright»).

OTcroia BEIYHCIISIEM COITPOTUBIICHHE PE3UCTOPA:
R=(Ug - Uy)/ iy

HerpyaHo paccumTarh, 4YTO CONPOTHBICHHE PE3HCTOpAa  COCTABIIACT
590 Om. U3 craHmapTHOTO psga pPE3UCTOPOB TPHIETCS  HCIIOIH30BaTh
HoMuHAT 620 OM, HE3HAUYUTENBHO CHHM3MB SIPKOCTh. MOIIHOCTh pe3u-
CTOpa MOXKHO HOJIYYUTh U3 (HOPMYJIBI:

P=i2,;,xR.

B namem mnpumepe pacuernHas momHocTh Oyzer 0,25 Br. BriGepem pe-
suctop MomHocThi0 0,5 BT ¢ yuerom ofecnedeHHs 3amacoB IO PacceH-
BaeMOMY TeILTy.

B aiexkTpoTeXHHKE OUeHb YacTo M OOecleueHus Kakux-JIMOo Tpe-
0OBaHMH HCIOJNB3YIOT MOCIENOBATEIbHOE MM  IApajulebHOE  COEIHHE-
HHE DSJEeMEHTOB. [l CBETOAMOAHBIX MNpPUOOPOB IPUHLMII HapallUMBaHUS
OCOOCHHO AaKTyaJeH: CBETOJHOABl KaK OTACIbHBIE JIEMEHTHI IIPECTaB-
II0T  cO0OM  JJOCTATOYHO ~MUHHUATIOPHYIO ~KOHCTPYKLHMIO. 31€eCh, OJHAKO,
€CTh CBOM OCOOEHHOCTH, O KOTOPBIX MbI TIOTOBOPUM.

Ha puc. 2.141 mnpexacraBieHsl pa3Hble CIOCOObI MAapajlIeNbHOIO  CO-
€[MHEHUs] CBETOJMOJOB, IPHYEM OIUH M3 HHUX HE pPEKOMEHIyeTcs Ui
IpUMEHEHHS Ha IIpakTuke. B uem 3zmech pasHmma? Kak u moOble apyrue
peanbHBIE  3JIEMCHTBI, CBETOJHONBI HMEIOT  TEXHOJOIMYECKHE  pa3dpochl

BEJIMYUHBI IIPSAMOTO MAJICHUS HAIIPAXKCHUS, 4 3HAUUT, UCPE3 HUX 6y£[yT
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Puc. 2.140. Cxema NOAKIIOUYCHHUS 0aJIaCTHOTO PE3UCTOpa
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OPOXOAUTh pa3sHble TOKH. JIHTCHCHBHOCTh CBETa CBETONHOIHBIX SYEEK
OKa)XeTcs pasHOH Jake NPH OAMHAKOBBIX HOMHHAIBHBIX XapaKTEPUCTU-
Kax u3dyuarened, uro BOMM3M OyAeT BBINIAAETh KaK pas3Has SPKOCTb WIIU
HEOJHOPOJHO-IPKOE IIATHO, €CIM CTaHeM HaOmonaTte us3jganeka. Ilpen-
HOYTHUTENbHEE BCE-TaKU BRIPOBHATH TOKH OaTACTHBIMU PE3HCTOPAMHU.

C nmnocnenoBaTeNbHBIM COCIAMHEHHEM BCE TOpa3fo Ipolie: CBETOAMO-
JIbl BKIIOYAIOTCS JPYr 3a APYroM, 4Yepe3 HHUX MpPOTEKaeT OMMH M TOT XKe
TOK, a [aJeHHE HAaNpsKEHHS B LEMH paBHO CyMMe MaJeHHil Hampshke-
HUH Ha OTAEIBHBIX CBeTOMOAaX (puc. 2.142).

MOXHO TaKKe BBIIOIHUTh KOMOHHAIIMIO IIOCIENOBATEIBHOIO U IIapai-
JIEJBHOTO  COEJUHEHUs; COCQMHATh IapajyieIbHO HECKOIBbKO  IOCIIeJoBa-
TEJIbHO COEAMHEHHBIX THUPIAHI CBETOAMOAOB. I 37ech BO3HUKAaeT Be-
IUKUH coOnmasH BBIOpAaTh OAIACTHBIA PE3UCTOP KaK MOXKHO MEHBINETO
CONPOTHBIICHHS, YTOOBI CyMMapHOE IaJeHHC HANpPsKEHUS LENOYKH II0-
JIOTHaTh KaK MOXKHO OJylibke K HanpspkeHMio nuTaHus. Ha mnepsblif B3
TaKoe pelleHHe Kaxercs 3(Q(CKTHBHBEIM: BEIb COKPATATCS TEIUIOBBIC IIO-
Tepu Ha Oamnacre! He cmemmre — napaiite pasbepeMcs, MoueMy K 3TOMY
BOIPOCY HYKHO HOJOHTH ¢ MAKCHMAaJIbHOH OCTOPOKHOCTBIO.

Eme pa3 BepHemcs k puc. 2.140, a UMEHHO — K HCTOYHMKY nuTaHus G.
Ecan 3TOT MCTOYHMK CTaOWIIBHBIA, TO €CTb HE MEHSeT 3HA4YEHMs BBIXO-

HOTI'0 HAIIPSKCHUSL, UBMECHCHUE TOKAa Y€PE3 CBETOANOAbI TOXKE OKAXKETCA

Puc. 2.141. IlapannensHoe COEANHEHNE CBETOIUOIO0B!
a — HeNpaBUIBHO; 6 — TPAaBUIILHO

4 Mz

i R

Puc. 2.142. TlocnenoBaTeabHOE COETHHEHUE CBETOAMOI0B
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MUHHMAJIbHBIM, ¥ MOXHO BbEIOMpaTh OalIacTHBIH PE3UCTOp IIOMEHBIIE.
A ecim WCTOYHHMK HECTAaOWIM3MPOBAHHBIM, a TaKoe CIydaeTcs CIUIONIb
W pSOoOM, MOTYT OBITh HENmpUATHOCTH. JlOMyCTHM, HEKTO, OKpPBUICHHBII
MPOYUTAHHBIM, cOOpall TUPISHIY M3 CBETOAMOJOB M  IONKIIOUHI  €e
K TpPOMBIIUICHHOW CceTH depe3 mpocreimmid Bempsmurens. Cerb — He-
CTa0WIBHBIH ~ MCTOYHMK SHEpruuM. Majo TOro 4TO HaNpsHKEHHE HMEeT
HONHOE TpaBo (MO OEHCTBYIOmMUM CTaHIZApTaM) OTKJIOHAThCS B JIOOYIO
cropony Ha 10%, Tak eme B CeTH NEPUOAMYECKH BO3ZHHMKAIOT MPOBAJIbI
(4TO HE TaK CTpalIHO) M BBHIOPOCH (YTO HAMHOTO OIAcHEH), BEIMYHMHA
KOTOpeIX MoxkeT pocturate 20 %. Jlns cBeTOAMONHBIX THPISHI 3TH Opoc-
KH MOT'YT CTaTh IyOUTENbHBIMH. 1 BOT mouemy.

Ipun mnomomu  QopMyabl Ui BBIYKCICHUS CONMPOTHBICHHS  PE3HCTO-
pa MOXHO BBIBECTH €II€ OJHY, JUIS BBIUMCICHUS OTHOIICHUS MaKCHMallb-
HOTO ¥ MHHUMAQJIBHOIO 3HA4YEHUs TOKAa B THPISHAEC NP H3MCHEHHH Ha-

TIPSDKCHUS IUTAHUS:
k= (UGmax_ UHJ/(UGmin_ UH[)

Ilpn wucuezarome MajaoM TMaJEHUM HANPsDKEHMs Ha CBETOAMOAAX OTOH
BEIIMYMHOM MOXXHO IpeHeOpedb, U Torza B (OpPMylle OCTAaHYTCA TOJIBKO
MHMHAMAJIbHOE ¥  MaKCUMalbHOEe HAaNpsDKeHHs OHTaHMA. Ecim  npsimoe
CyMMapHOe MaJeHHC HaNpsDKCHHS § HampsDKCHHWE IIUTaHUA OyOyT —COIo-
CTaBUMBI, TOK MOXET MEHSTLCS B HECKOJIBKO Pa3.

B mponmomxeHue TeMbl O HApallMBaHUM  CBETOJAMOJHBIX HCTOYHUKOB
IpPHUBEEM HEKOTOpBIC JaHHBIC M3 TEXHHYECKOro ordera (GUpMBL «Osramy.
PaccmatpuBanace Matpuna u3 16 cserogmomos tuna TOPLED LAE67 co
CpelHMM TIIpAMBIM IafieHHeM HampspkeHus 2,125 B u  TexHomorudeckum
pa3bpocom B mpemenax 2,05—2,20 B. IlepBblif BapuaHT MaTpHLBI, KOTO-
pBIi  MOXHO Ha3BaThb IOCIENOBATEIbHBIM  COEAMHEHHEM  IapajlledbHBIX
syeeK (Takoll BapHaHT eIle Ha3blBACTCS COEJAUHEHHEM C OJUHOYHBIM pe-
3ucTOopoM), mpeicTaBieH Ha puc. 2.143, a. Cserommonst HL1—HL4 wume-
0T MHUHHMaJbHOE TMpsiMOoe majaeHue Hamnpspkerus (2,05 B), cerommomst
HL5—HL12 — cpemnee (2,125 B), a HLI13—HL16 — wmakcumanbHOE
(2,2 B). Xapakrep pacnpeleneHus TOKOB B KaxJIOH sueiike Mbl MOXEM
YBHIETb Ha TOM € caMoM pucyHke. OYeBHIHO: CBETOAHOAbI C MHHUMAllb-
HBIM TIPSMBIM TIaJ€HUEM HANpsHKEHHsS HaXOAATCs Ha TIPaHM MaKCHUMallb-
HO JOIYCTHMBIX TOKOBBIX IapaMeTpoB, B TO BpeMs KaK ApPyTHe CBETOIH-
OJbI HENOTPY)KEHbl. OTO UpeBaTO, BO-IIEPBBIX, CHIDKEHHEM HAJIeKHOCTH

MaTpulbl U, BO-BTOPbBIX, HEPABHOMEPHOCTbIO CBEUCHMUS SUCCK.
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[TompoOyem ycyryOMTh CHTyaluio, HUMHTHPOBAB BBIXOJ M3 CTpOs CBe-
2.143, 6:
OCTaBIIMXCSI B JIMHEHKE CBETOAMONOB, a TOK depe3 HL1 BooOme mpeBbI-

toguoga HLY. PesympraT MBI BUIMM Ha pHC. BBIPOCIIA  TOKH
CHI TpeleibHO JHOIyCTUMBIH. B ckopoM BpeMeHH cledyeT OXHAaTb BbI-
xoma u3 crpos HL1, 3arem HLS5 wu, nakomen, HL13. Htor Becbma Hemnpu-
STHBIA: OJMH HEUCHPaBHBI CBETOAMOJ BBIBOAUT M3 CTPOS BCIO MaTpHILY,
a [IPU PEMOHTE NPHIETCS MEHATh YEThIPE CBETOHO/a BMECTO OJHOTO.

Hamuoro Oonee ypmaueH M HaJexeH Crnocod MapamieNbHOrO COEIHHE-
(puc.  2.144).

pexumMe HOpMAJIbHOT'O

HHs  TIOCJICHAOBATCIBHBIX  AYCCK 06paTHTC BHUMaHHC Ha

pacmpeneneHie  TOKOB B
(puc. 2.144,

pasiauuust  SIpKOCTH  TJla3  €Ba JIUM

(YHKLIMOHMPOBaHUS
a): pa3bpoc TOKOB COCTaBIseT IpUMepHO 5%, HeOobIIne

3aMeTUT. Bce CBETOOHUOIBI pa60Ta}0T

B HOMHHQJIEHOM PEXHMe, ¢ OOJBIINM 3a11acoM IT0 TOKOBOH IeperpysKe.
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Puc. 2.143. CoenuHeHHE CBETOMOOB C OMUHOYHBIM PE3UCTOPOM:

a — B HOPMAJIbHOM PEXKUME pa60TLI; 6— TIpH BBIXOZE U3 CTPOS OAHOTO CBETOAHUOAA
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Onarb MMMTHpYETCS HECHacTHbIM cilydaii — ImeperopaHue CBETOAHOMA
HL9 (puc. 2.144, 6). 3amerbTe: pacmnpeieneHHe TOKOB B OCTAIbHBIX BETKax
HE MEHSETCs, a 3HAauuT, MaTpHULla NPOJOKUT M3IydaTh CBET, KOTOPOroO CTa-
HET Telepb HEMHOT0 MeHbIIIe. BoT u Bee mocnencTBust oTkasa srueiiku!

Tenepp mepeiineM KO BTOPOH 4YAaCTH XapaKTEPHCTUK CBETONHONA —
K onruueckod. Kak mnpencraBisioTCs O3TH JaHHBIE B TEXHUYECKOH JIOKY-
MeHTauuu? Bbl HaBepHsAKa yXe MOHAIM, 4YTO M3IYy4YeHHE CBETOAMOAA
HANpaBJIeHHOE, TO €CThb HEPaBHOMEPHOE B 3aBUCUMOCTH OT €ro IOJIOXkKe-
HHUS OTHOCUTENbHO Habmozgarens. Hekoropble cBeToauoasl 001afaoT — sp-
KO BBIPD)KEHHON HANpPaBIEHHOCTBIO M CBETAT KaK MAaJICHbKHE IIPOXKEKTO-
pbl, Ipyrue mOAOOHBI JaMIle HaKaJMBaHUS C OTpaXkaTeleM —— CBETOBbIC
BOJHBI 3€Ch pACIPOCTPAHAIOTCA B JOCTATOYHO MMpokoM yrimy. Ho oxu-

HOYHBIX CBETOAHOA0B, U3Iy4arOUINX OAUHAKOBO XOPOLIO (I/IJ'II/I paBHOMED-
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Puc. 2.144. [1apamiensHOE COSANHEHNE MTOCIEA0BATEIBHBIX SUCCK:
a — B HOPMaJIbHOM PeXXUMeE PabOThI; 6 — IPH BBIXOJIE U3 CTPOS OTHOTO CBETOMO/A
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HO) BO BCE CTOpPOHBI, IIOKa eme He u300penu. Bmpouem, eciu HyXHO
paBHOMEpHOE H3JIydeHHE, BBIpydacT HA00Op CBETOAWOIOB, HANPABICHHBIX
B pa3HbIE CTOPOHBIL.

I'maBHass mnpocTpaHCTBEHHAs XapaKTEPUCTHKA CBETOJHOJA — €ro Ha-
npaBieHHocTh  (aHri.  Directivity).  ®UpMBI-TIPOM3BOAUTENN  XapaKTEpHU-
3yIOT HAIpaBICHHOCTh, BO-NIEPBBIX, YINIOM U3IydeHus (aHDL Radiation
Angle), a BO-BTOpBIX, AMArpaMMol HampaBieHHocTH. Ecmum mepBas Xa-
pakTepucTHKa — TpocTo LUdpa, TO BTOpas — Tropazgo Ooaee UHGDOP-
MatuBHBIl  rpaduk.  CrneumaaucT-CBETOT€XHMK — HHKOrZa  HE  CTaHeT
IPOCKTHPOBATh CBETOAHUOJHOE OCBEIICHHE, IONB3YSICh TONBKO YIJIOM H3-
JOydYeHHs, TaK KaK JAUarpaMMbl HANpaBICHHOCTH IOJYaC  OKAa3bIBAIOTCA
MPUYYAIMBBIMH, C IPOBAJIAMHU U ropOamu.

Ha puc. 2.145 npuBeneHa mnonHas JuarpamMMa HampaBJI€HHOCTH Oeio-

ro cseroguoga NSPWS515BS, koTopblif NpoOM3BOAMTCS MHUPOBBIM JHAEPOM

cBeroauonHoN uHayctpun — Gupmoil «Nichiay. IlpaBast wacTh auarpam-
MBI BBINIOJIHEHA B IIOJSIPHBIX KOOpAMHATaX (4TO yHOOHO — cpa3y HOHAT-
HO, KaKk M3JIy4acT CBETOAMON), a JeBas — B JIEKapTOBBIX. B stom rpaduxe

apryMeHTOM BBICTYNAeT Yroj IOBOPOTa OTHOCHTEIBbHO TIJIABHOM oOCH (JIM-
HHUM MaKCHMyMa H3Iy4eHHs), a 4ro BbicTymaer ¢ynkuueit? bespazmep-
Has BemmuuHa! IIpocro-HampocTo rpadMK HOPMHPOBAaH K MAaKCHMAIIBHOM
BEJIMUMHE M3JTydeHHs. B kauectBe HOpMHpYIOLIEH BENIUYUHBI BBICTYIAET
cuna ceera (aHria. Luminous Intensity) B MukpokaHienax IOpH OIpedeNneH-
HOM 3HAa4eHMU HpsiMoro Toka. Ha pamarpamme HampaBIEHHOCTH 3TOMY Ia-
paMeTpy COOTBETCTBYET Oe3pa3MepHOe 3HaueHue 1.

B HekoTophIX ciyuasx, KOrJa JMarpaMMma HarpaBJISHHOCTH JOCTaTod-

HO IIMpPOKas, a CBETOAUOABI IPpEAHaA3HAYCHBI TOJIBLKO /Ul OCBCIICHUS,
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Puc. 2.145. [lnarpaMMa HaIpaBJICHHOCTH O€JIOr0 CBETOJHOA
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IPUBOAAT 3HA4YCHHE CBETOBOro moToka (anrn. Luminous Flux), umsmepen-
HOTO B JIIOMEHAaX, 4YTO BECbMa YHOOHO JUIi pacdeTa OCBEIICHHOCTU IIO
CTaHJAPTHBIM MeTOAMKaM. B TakoM ciIy4ae JuarpaMMa HampaBJIe€HHO-
ctu Bblctymaer kak kpuBas cwisl cBera (KCC). Kpome Toro, yBaxato-
mue cebs (UPMBI NPUBOAAT B TEXHMYECKOH JOKyMEHTallMM BHUJ CIIEK-
TpaJIbHON XapaKTePUCTUKH U3ITyUeHUsI.

Mbl NOMHUM, 4YTO IIBETOBas TEMIIEpaTypa CBeTa B 3HAUUTENILHOH CTe-
MEHH OKa3blBaeT BIMSHUE HA SMOLMOHANIBHOE COCTOsIHHE uenoBeka. Jlo
HACTOSILIIETO  BPEMEHUM  CBETOAUOAHOE  OCBEIIEHHWE  O00Najalo  UMHUIKEM
XOJOJHOTO, MpayHOro, HeyloTHoro. K cuacTblo, HENaBHO Ha pBIHKE IIO-
SIBUJIMCh ~ CBETOAMOMBI Temyioro Oemoro ceedenust (anrmi. Warm  White),
KOTOpble€ WMUTUDPYIOT CBET JIaMIlbl HakKalnuBaHus. B uyacTHocTH, Takue
CBETOAMOABI €CTb B HOMeHKnatype ¢upmbl «Nichiay. Ominune cBero-
muonoB  Tuma «Warm  White» ot mpocto «White» Hambonee HarisaHO
JIEMOHCTPUPYIOT CIIEKTPHI Ha puc. 2.146.

Ecin wsnmyuennto cBeroguona Ttuna «White» mnpupaer OJe€AHOCTh IHK
OoNbLION aMIUIUTYIBI B CHHEH OOJacTH CIEKTpa, TO B CBETOAUOAE THIA
«Warm White» cuHAA cocTaBifiomas KOMIIGHCHpYeTCs Oojiee HHTEH-
CHBHBIM H3ITy4YECHHEM OKEITOrO0 JIOMHHO(Opa, OKPAIIMBAIOIIETO H3IIyde-
HHE B TEIUIBIA OTTEHOK. BOT U BCs IpeMyapocTs.

ITozHakoMuMCsl Tenepb C OCHOBHBIMU BUJAMU KOHCTPYKTUBHOI'O HCIION-
HEHUsI KOPIyCOB CBETOAMOMAOB, HU3JEMMH Ha HX OCHOBE M JONOJHUTEIbHBIM
obopynoBanueM. [lo mpaBie TroBOps, CErojiHs BbITYCKAETCS HECKOIBKO Thl-
CsY CaMBIX Pa3HOOOpa3HBIX CBETOAMOJOB, HO 3J€Ch MBI HE CTaHEM CKpYITy-
JIE3HO TEPeUHCINIATh UX XapaKTEePUCTUKHM — HA 3TO €CTh KaTajlord (GpupM, HH-
TEpHET-CalThI C JOKyMEHTaLUeH, IPOIaBLIbI-KOHCYJIbTAHThl B MarasuHax.
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Puc. 2.146. CrieKTpBl CBETOIUOIOB!
a — «Warm White»; 6 — «White»
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KocHeMmcss nMIIb CaMbIX OCHOBHBIX, LIMPOKO pAaCHpPOCTPAaHEHHBIX, a IIOTO-
MY CPaBHHUTEIBLHO HEJOPOIHX M CAMbIX y3HABAEMbIX BAPHAHTOB.

Kopnyca cBerogmonoB, moka3zaHHele Ha puc. 2.147, cerogHs MOXHO
CUMTATh KJIACCHYCCKHMH: 3TO KpPYyIJIblii OOYOHOK, C OJHOW CTOPOHBI KO-
TOPOro uMeeTcst mnoiycepa-MH3a, a C JPYrod — OSJIEKTPUYECKHE BBIBO-
nel. Kazamock Obl, yeM Oouibllie JUaMeTp CBETOAMONA, TEM OOJBIIE JOJIK-
Ha OBITH CHJIAa CBETa, OJHAKO JTO HE BCerga Tak. KpoOIIeYHBI CBETOIHON
MOXeT o0llagath CHIIONM CBeTa, B pa3bl IPEBBIIAIONICH CHIy CBETa €ro
Oonee KpynmHOro cobOpara, a MoxeT ObITh M oOpaTHas cutyauus. Ho ka-
KOW CMBICI B BBIIYCKE pa3HBbIX THIOpasMepoB cBeroanonos? Jlocrarou-
HO OOJBILIOH: €CIM CBETOAMOABI, OCOOCHHO pA3HOLBETHBIC, BXOAAT B Ma-
TPUIy, TO paBHOMEPHOCTb H3JIYYCHHs U CMCUIMBAHHE I[IBETOB OKAaXETCs
JydIlle Y MaTpHLbl C MaJCHbKUMH SYCHKaMH, YeM Y MaTpHIBI C KPYIHbI-
M. OpHAaKoO ecTh 34eChb M OOOpPOTHAas CTOPOHA — MEJIKHX CBETOAHOIOB
MOHaT00HUTCs OOJIbLIE, YeM KPYITHBIX.

B cBs3u ¢ OypHBIM pasBUTHEM TBEPAOTEIBHBIX HCTOYHUKOB OCBEILCHUS
NOSBWINCH W JPYrde KOHCTPYKTHUBHBIC HCIOJNHEHHs CBeToanonoB. Ha
puc. 2.148 moka3aHbl HOBBIE CBETOJHOJHBIC KOpIIyca, CICHUAIBHO TIPea-
Ha3HAUCHHbIE [UIsl cocTaBieHus Marpull. OCOOCHHO yJOOHO KOMIIOHOBAaTh

MaJICHBKUE KBAAPATUKHA — OHH MOTYT OBITH BBITAHYTBI B JIMHUIO UIIA

aHo,
aHGA Karo,
Karon \. A \
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Puc. 2.147. CBeTOTNOBI:
a— 03,1 mm; 6 — 05,0 mm; 6 — 07,5 MM
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HaOpaHel B JOOyro TeoMeTpudeckylo ¢urypy. JlaHHBIE CBETORHOJBI
001a1al0T O4YeHb BHICOKMM 3HAUY€HHEM CHIbI cBeTa — 10 25 ka. HommHuains-
HBI IPAMOH TOK TAKKe OTIMYAeTCSs B OONBIIYI0 CTOPOHY IO CPaBHEHHIO
CO CTaHJAPTHBIMH 3HAUEHUSAMH U cocraBiser npumepHo 70—100 MA.
VIMeHHO NO3TOMYy HMX Ha3blBAIOT B TEXHHYECKOH JOKyMEHTaluum «Super-
Flux LEDs», TO ecTh CBETOIHOAaMHE C OOJIBIINM CBETOBBIM IIOTOKOM.

HHTepecHBIM  NIPEACTaBUTENEM  HOBOTO  IIOKOJIEHHS — TBEPJOTENbHBIX
HCTOYHUKOB CBeTa MOXKHO cumTaTh ceputo «Warm White LEDs» (cBeto-
IMonabl  Temaoro Oenoro cBera ¢ 1BeToBoi  Temmeparypoil 3500 K),
BeITycKaeMylo  ¢upmoii  «Lumiledsy. Croga BXOIAT CBETOAMOABI  THIIA
LXHL-BW03, LXHL-MWGC wu LXHL-NWGS. Ilpu pabouem TOKe
350 MA cBeroBoif mOTOK coctaBisieT mopsgka 20 M, 90 % cBeToBOTO IMO-
TOKa pacrpoctpansiercas B yrie 220° (ecaM  paccMarpuBaTh  [IPOEKIMIO
TEJIECHOTO yIia, TaK KaK H3JIydeHHe CBETOJUOJAa HE 3aBHCHT OT MOBOPO-
Ta BOKPYT OCH MakcuMalbHOro usnmydenus). Cserommon LXHL-NWGS
NpelHa3HayeH Ui CO3JaHMs Y3KOro Iy4yka ceta B yrie 20°, s 3TOro
UCIIOJHEHUsI 3HA4e€HHMEe SPKOCTH 110 OCH MAaKCHMAaJbHOTO H3JIy4eHHs —
200 xx. IIpomsBommrens rapaHTHpyeT coxpaHeHune 70% cBeToBoro IoO-
toka uepe3 100000 u HempepwiBHOH paboThl cBeroauona. K coxanenuto,
€ro CTOMMOCTb JOBOJBEHO BBICOKA H cOCTaBisieT $3,5.

KOHCTPYKTHBHO ~ CBETOAMOIBI IPEACTaBIIOT  CO0OH  Kpyriyro —miaifby
JIMaMeTPOM 8 MM, OCHAIIEHHYIO IByMs BbiBogaMu. OHaKo Uit y106cTBa

7,62

Puc. 2.148. CBeTOANOBI B pa3JIMUHBIX BAPHAHTaX KOPITYCOB
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MOHTa)Ka CBETOJMOABl TAKXKE IOCTABILIIOTCS CO CICUAIBHOH IIEeCTHIPaH-
HOH IIaCTHHOM, Ha KOTOPOIl HAHECEHb! KOHTAKTHBIE ILIOIAIKN.

Eme onun wuHTrepecHbli mnpoxykr mnpemiaraer ¢upma «Cree»: ee ce-
pus Xlamp-7090 mO3UIHOHWpYeTCS HA pPHIHKE HMEHHO KaK CBETORUOJ-
Has JaMIla, XOTd pa3Mepbl ee He Oomblie 9 X 7X5 MM M MOHTUpYETCS OHa
HOBEPXHOCTHBIM ~ crtocoboM. CBETOBOH IIOTOK 3TOrO HCTOYHHKA  OEJIOro
cBera npu Toke 350 MA nocturaet 45 M, m3irydeHue jexurt B yrie 100°.

beiBator emie Oonee MOINIHBIE CBETOJHMOABI C MPSAMBIM TOKOM 4yTh
Gonpme 1 A. XapakTepHCTUKHM CBETOM3IYy4YEHHS 3STHUX CBETOJHOIOB OKa-
3bIBAIOTCS IIOA CTaTh IIpoTeKaromuM TokaM. Ho 3xece oOo3Hadaercs cy-
LIECTBEHHAss Mpo0jeMa, HAauMHAIOIAs CO3JaBaTh OLIYTUMbIE TPYIHOCTU
Py NPAKTHYECKOM HNPUMEHEHWH TAKUX MCTOYHHUKOB CBETa, — O3TO pac-
cesHue Tera. KpOXOTHBI KOpIyC »JJ€MEHTa IpH MpSAMOM IaJeHHH Ha-
npspkeHust 3 B JomkeH  pacceMBaTh  TEIUIOBYIO MOIIHOCTH OKoio 3 Br.
Cpa3zy  CTaHOBMUTCS IIOHATHBIM, HACKOJBKO  CEpPbe3HOH  mpeJcTaBiseTcs
9Ta 1pobieMa: CcaMOCTOSTENBbHO CBETOJMOJ HE CMOXET pacceuBaTh Ta-
Kyl0 MOIIHOCTh — €My IIOTpeOyeTcss paauMaTop, M JOCTATOYHO OOIBIION
(mo xpaiiHeli Mepe, ¢ rabapuTamu Ha TOPSJOK OOJBLIMMH, Y€M CaM CBe-
toxuon). COOTBETCTBEHHO, KOpPIYC IIONYNPOBOAHMKA JODKEH OBITh Ta-
KUM, 4TOOBI 00€CIEYNTh XOPOLIMI TEIUIOBON KOHTAKT C PaJHaTOPOM.

Bckonb3p  y)k€  yNIOMHHANOCh O CYIIECTBOBAHMM  CBETOJHOJHBIX  MO-
nyneit. Celtuac paccMOTPUM HX HOAPOOHEE.

CBEeTOAMONHBIE MOIYIH CETONHS BBITYCKAIOTCS MHOTHMH 3apyOeKHEI-
MH U OTEYECTBEHHbIMH (HpPMaMM B JOINOJHEHHE K TPaJULHOHHON CBeTo-
TE€XHUYECKOH NPOAYKLHUM: JlaMIIaM HaKaJlUBaHUS, JIIOMUHECIEHTHBIM JIaM-
maMm ¥ T. A. OObIYHO MOAYIM HE HMMEIOT CaMOCTOSTENbHON LEHHOCTH: OHU
BCTPAUBAIOTCA B CBETWIBHUKH, pPEKJIAMHBIE IIUTHI, KOHCTPYKTHBHBIE M-
3aiiHepckue oneMeHThl. HauGonee THNUYHBIE KOHCTPYKIMH MOXyJleidl Mbl
PaccMOTPHUM Ha TIpuMepe npoxyKiuu pupMsl «Vossloh-Schwabey.

Ceeronuonnasi suneiika LEDline (puc. 2.149) mnpencraBiser  coboit
IUIAaHKY, Ha KOTOpPOHl uepe3 paBHblE IPOMEXYTKH YCTAaHOBJEHBI pPa3HO-
LBETHBIC WM Oclible CBETOAMOAbI. B uactHocTH, nuHeidika WUM-228 WWW
COCTOHT M3 60 CBETOAMONOB, OOBEAWHEHHBIX B TPH TPYNNBl IO 22 3JICMEH-
Ta B Kaxnoil. IloTpeOneHme Toka Kaxaod rpymmoid He mnpebimaeT 80 MA,
IUTaercs JIMHeHKa OT MCTOYHMKA IOCTOSHHOTO TOKa C HampsbkeHueM 24 B.
CpenHuii CBETOBOH MNOTOK oOlleHMBaeTcs B 36 1M — He Tak MHOro s 00-
LIEr0 OCBEIIEHUs, HO JUII MECTHOTrO BIIOJHE AOCTaTouHO. Taxke HHTepec-
HO Oynmer W3y4WTh BHJA KPHBOW CHJIBI CBETa, INOKa3aHHON Ha puc. 2.149, 6.

EcrecTBeHHO, B/l KPUBOI NIPUBEJEH B IIONIEPEUHOM pa3pe3e IMHEHKU.
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Bropoii Bux cBerogmomnoro Moxynsi tuma FloodLED mpencrasiser co-
6oif Kpyr, B KOTODOM CBETONHMOIBI pa3MeleHbl paBHOMepHO. Kcrarm, cBe-
TOAHOIBI 3H€Ch MOTYT OBITh KaK Pa3HOIBETHBIMH (TOTIa JIETKO YIPABIATH
LBETOM M3JIy4eHHs), TaK U OenbIMU. OTH MOAYIM HPUTOAATCS VISl YCTaHOB-
KA B TIPOXKEKTOPbI HAPY>KHOW IOJCBETKM — KpUBas CHIIBI CBETa 3TUX MO-
nyneil moxoxa Ha y3kuit jenectok. Moayns thma WUM-214 RGB B cocra-
Be umeer 10 kpacHbIX, 8 3eieHbIX M 12 romyObIX CBETOJHOJOB, CO3HAET
cBeroBoi motok 40 1M M mHUTaeTcs OT MCTOYHUKA HampsbkeHuem 12 B, mo-
Tpebiss 220 MA.

OnuHOYHBIE  CBETOAMOABI U CBETOAMOAHBIE  MOIYJIM  HPOAAOTCS
MPEeUMYILECTBEHHO B MarasuHax, TOPIYIOIIMX  JJIEKTPOHHBIMU  KOM-
MOHEHTAaMH, TIIOCKOJIbKY OHM B OCHOBHOM HHTEPECYIOT  CIIELMAIIHCTOB,
pamuomoOuTeNIe WIM TeX, KT0 IIOOUT M ymeerT paborare pykamu. Mc-
IOJIb30BaHUE  3THUX  IOTy(}HaOpHKATOB  TBEPAOTENBHOH  ONTHKH  COHPS-
JKEHO € HEoOXOOMMOCTBIO  KOHCTPYKTHMBHO — pa3MeliaTb HX, IOJKIIO-
4aThb JIOTIOJTHUTENILHOE obopyoBaHue, HPUYMbIBATh oopmiteHne
B BHIE CBeTWIbHMKOB. Ho 4TO TNpemIoKuTh MaccoBOMy IOTpeOuTe-
10, OKUBYIIEMY II0 NPHHIMIY «KyIOHI, HoMeHs1, 3a0sun»?  Ilorpebu-
TeNb MPHUBBIK IIOKYyIATh TO, YTO €My IIPUBBIYHO, 4YTO IPHCIIOCOOICHO
K HanakeHHOW ku3HH. [lpuoOpectn 06acHOCIOBHO 3((dEeKTUBHYIO  Cy-
MEepIaMIoOUKy, a II0TOM MYYMTEIbHO JOIr0 MOABICKMBAaTL K HEH CBe-
TWIBHUK, IOTOMY YTO OHa HE MOAXOAUT HHM K OJHOMY MaTpoHy B J0-
Me, — 3TO IPUMEPHO TO K& caMoe, 4YTO KYIHTb AaBTOMOOMIb IOJ
UMEIOIMHCS  peMeHb  BeHTWIATOpa.  CBeToTeXHHUecKHe  (GHPMBI  3Ha-
I0T TCHUXOJOTHIO TIOKyNaTelli M HE CIeIaT OTKa3blBaThCsi OT IIPHUBBIU-
HBIX (opM onekTpuueckux Jsami. bomee Toro, OHM CTpemsATCa clenaTh
TaKk, 4YTOObl HOBBIE CBETOAMOAHBIE JaMIIbl OBbUIM  IIOJHOCTBIO  COBMe-
CTUMBI CO CTapbIMH MO rabapuTaM, KOHCTPYKIMH KOpIlyca U Iarpo-
Ha, a TaKkKe II0 CBOMM OJIEKTPUUECKUM Xapakrepucrukam. Kopoue ro-

BOps, 4TOOBI HE co3maBaTh HOTpe6I/IT€HIO HCHYXHBIX l'IpO6J'IeM.
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Tax, mammsr LEDIight, Bbimyckaemere «Vossloh-Schwabe», mnomHoCTBIO
COBMECTHUMBI ¢ «rajoreHkammu» Thnma MR-16 ¢ mokomem GXS5.3 wimm GUS.3,
nuraiorcd Hanpsbkenuem 12 B u norpebmstor Bcero 1,9 Bt. Cserosoit
MIOTOK, W3JTy4aeMbld JlaMIaMu, HaxOIWTCs B auanasoHe or 4 po 39 M.
IlBeta w3my4eHust Jamm: Oenblid, KpacHBIH, 3€JlEHBIH, TOIy0O#, sHTap-
HBIH, XENTHIA. Yros u3mydeHus cocraBiser 20°. Drta jlamma HE 4YTO HWHOE,
kak Monynb FloodLED, mnomemeHHbIi B KOpPIYC M OCHALICHHBIA IIOKO-
JieM. AHaJOTHYHBIC JIAMITBl BBIIYCKAIOTCSl MHOTUMH JPYTUMH  (HpMaMu,
CpeIHsisi CTOMMOCTb — MPUMEpPHO $6.

Becpma © BechMa MOXOXHM Ha OObIYHBIC JaMibl HakamuBanuss LED-
ucToyHUkM cBera Ttuna «ball-bulb» (puc. 2.150): y HuX umeercst Kpyriblid
MaToBBIi OammoH m mokonb E27, uro eme Oosiee POIHHUT MX C JaMIaMH Ha-
kamuBaHua. OpHako Oa/UIOH CIYXWT HE /I HakadyKd WHEPTHOrO Tasa,
a gmud  o0OecrmedeHWs CBETOPAaCCEHMBAHUS, PABHOMEPHON 3aCBETKH JIAMIIBL.
[Murate LED-namMnsl MoxxHO oT oObryHOW cetn 220 B 50 T'm, mpu sTom oHH
rotpe6isiroT ot 1 10 5 BT (B 3aBUCHMMOCTH OT 1IBETa U TUIIOpa3Mepa).

U, HakoHeNl, O CBCTONMOAHBIX IpOXKEKTOpax. VIMeHHO oOHM Bce damie
M dYamle HAaYMHAIOT TIPUMEHATHCS B KPYIHBIX TIOpOJax JuIsl ITOJCBETKH Ia-
MATHHKOB AapXUTEKTYpbl (CO3JaHME TaK HA3bIBAaCMbIX CBETOBBIX KapHH-
30B), HOYHBIX (oHTaHOB. Takue IM3aiiHEpCKUE HOBIIECTBA BEChbMa U BECh-
Ma HeJemeBbl, HO Omaromaps dYpe3BbIYANHOW HACHIICHHOCTH IBETOBBIX
OTTEHKOB MTO3BOJISIIOT MOJIy4aTh MOTPSCAIONINE PE3YIIbTaTHL.

Jis 5TMX 1Tenell HyXHBI CICIHMAIBHBIC CBETWIBHUKH, KOTOPBIE HMEIOT
BO3MOXXHOCTh KOHIIGHTPUPOBATh CBETOBBIC Jy4yd M HPH OSTOM 0O0ECIeyH-
BaTh DJEKTPOOE30MAaCHYI0 TIepMETHYHOCTh. CBETOTEXHMUYECKHE (UPMBI BBI-
ITyCKAIOT OYECHB OOJIBIIYI0 HOMEHKIJIATYPy CBETOIHOIHBIX MPOXKEKTOPOB.

Hamocnetok HECKONBKO CJOB O BCIOMOTATEIbHOM YIPaBISIOMIEM 000-
pynoBanmu 1us  LED-mamn. HecnokHo 3amurats 3—4  cBetoamona, HO
KOTJla HMX HECKOJIbKO ThICSY, BO3HMKAIOT CIOXHBIE HpoOieMbl: Kak obec-
MEeYUTh HEOOXOAUMBIN MUTAIOLIMI TOK, KaK MOANCPKUBAThH KoJeOaHus

2860

110

E27

QP70 QPe0 QP50

Puc. 2.150. LED-uctounuku cBera tuma «ball-bulb»
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HaNpspKeHUs B OE30MacHBIX JUI  IOJNYNPOBOJHUKOB IIpesieNiax, KakuM 00-
pa3oM OINEpaTHBHO YNPABIATh LBETOBOM TraMMOH  IOJNHOLBETHBIX CBe-
THIBHUKOB? 3afaddl 3TH JOCTaTOYHO IIPOCTO PEIIAlOTCS C IOMOIIBIO CIIe-
[UAIM3IPOBAHHBIX HCTOYHUKOB ITUTAHHUA U KOHTPOJUIEPOB-TUMMEPOB.

BHemHuii BHA = CHECHUANM3UPOBAHHBIX  YCTPOHCTB HE  IPEACTaBIIACT
co00if HHYEro HHTEPECHOro: OOBIYHO 3TO ILIACTMACCOBBIE MM MeETall-
JIMYECKHE KOpOOOUKM pasHbIX pa3MepoB 1uOO IedaTHble IUIaTel. [opas-
JI0 MHTEPECHEE UX DIEKTPHUECKHE XapaKTEPUCTUKH.

Paspaborannslit  «Jlaboparopueit “CseroBon”» crabuimmuzatop SPWRS00
UMeeT HOMHUHAJIBHYIO BBIXOAHYIO MomHocTh 500 BT u Moxer npume-
HATbCA A OOCIYXKHBaHUS OOJBLIOTO KOJUYECTBA CBETOJHOIHBIX HPO-
KEKTOpoB. Taxke BbIMycKaroTcs crtabmiamsaropsl MmomHocThio 300 m 100 Br.
OTu wW3menyus pANUOHATPHO MPHMEHATh B  OCBETHTEIBHBIX  yCTAHOBKAX
C LIEHTPAJIM30BAHHBIM [TUTAHUEM.

A BOT HpUMepBl YCTPOWCTB NHTAaHMS I OAMHOUYHBIX CBETHIBHUKOB. Ce-
pust «Xitanium LED Power Drivers» ¢upmsl «Philips» B cBoeM cocTaBe HMe-
€T yCTpoiicTBa IUTaHHS C MaKCHMalbHOW MomHocTeio 12,17,25 u 40 Br.
IMepBble nBa ncnonaHeHUst — KopoOouku pa3mepoMm 120 x 30 x 22 MM, ocTab-
Hele — 77 X 83 X 34 mm. [Iurarorcst orn ot cetn 220 B wactotoit 50 I'u, xoad-
¢unueHT mnonesHoro aeifctBus cocrtaBiser npuMepHo 80 %, MaKCHMaibHbIH
BbIXOMHOW TOK — 10 1,7 A. IlockonmbKy JpaiiBepbl MNpENCTaBISIOT COOOM
HCTOYHUKM TOKAa, K HHM COBEPIICHHO CIIOKOIHO MOXHO HOJKIIOYaTh
LENOYKU JUIMHON OT OZHOT'O 10 BOCBMH CBETOAUOMOB.

YT10oOBl YyHpaBiATh SIPKOCTBIO M IIBETHOCTBIO CBETOIHOIHBIX CBETHIILHU-
KOB, paspaboranbl crneunuanbHsie DMX-kontpomnepsl. DMX — arto cnenu-
aM3UPOBAHHBI  CTAHIAPTHBIH  IPOTOKON  YIPAaBIEHHS  MHOTOLBETHBIMU
CBETHJIbHHKaMM. VI3MeHeHHe 1BeTa 3JeChb MOXHO IIPOM3BOJMTH OTAEIBHO
JUIL KaXJIO0ro KaHajga (KaHaJloM CYMTAeTCsl OAMHOYHBIA CBETWJIBHUK), MPO-
IPaMMHO 3a/1aBaTh IIBETOBOH CLIEHApHUii, COCTaBJIATH €ro CaMOCTOSTEILHO
WIN T0Jb30BaThCSl TOTOBBIMH, 3aJIOXKEHHBIMM B HaMsiTh KoHTposuiepa. Ilo-
mynsipHOCTs DMX-KOHTPOI/UIEpOB MHOTOKPAaTHO BO3pacTaeT B CBA3M C pas-
BUTHEM TaK Ha3blBaeMON IBETOAMHAMMKH, OCOOOrO HAINpaBlIEHUs B HCKyC-
CTBE, CO3JAIONIETO CBETOMY3BIKANbHBIC IMIOy. L[BeToguHAaMMKa BO3HHKIA
JOCTaTOYHO JABHO, €€ pEIICHHS IIHPOKO HCIIONB3YIOTCI HAa AUCKOTEKax
u B KIybax, HO CBETOAWOINHAas TEXHHKA IIO3BONIIJIA e IepedTn Ha Kade-
CTBEHHO HOBBIH ypOBEHb. XOYETCS BEPUTb — PAJUOIIOOUTENN HE OCTaHyT-
c1 B cTopoHe oT LED-nBeTonMHaMHUKH, BO3BpATATCS K KOHCTPYMPOBAHHUIO
CBETOMY3BIKAIBHBIX YCTaHOBOK, Kak 3T0 Obul0 B 70-X rojgax IpOILIOrO Be-

Ka, Koraga UCII0JIb30BAJIN JIaMITbl HAKaJIMBAHUS.
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MOAE3HbIE
CAMOAEAKH

ABTOMATUYECKUE
BbIKAOYATEAU OCBELLEHUA

AMCTaHLI,I/IOHHbIﬁ BblKAKOYATEADb

IIpemnaraemplii  BapMaHT JMCTAHLMOHHOTO BBIKIIOYATENs IIPEJCTAaBIEH Ha
puc. 3.1. Kpome nBomunoro cuerdnka KS561ME16 (DD2), on comepxur eme
nBe mukpocxembl (KS61TJII u K561TM2), a ans ymnpaBleHHs CHUMHCTOPOM
VS1 BMecTo 3/1eKTpOMarHMTHOTO peje HCIoiab3oBaHa ontomapa MOC3062
(Ul). Jna nuraHus MHKPOCXEM M y3Ja YIpPaBICHHS CHMHCTOPOM IIpUMe-
HeH OecTpaHC(OpPMATOPHBIA HCTOUHMK C OamnacTHeIM KoHpeHcaropom Cl.
Bempsamiaennoe MoctoM VD2 HampspkeHHME  OrpaHMYMBAETCS  CTaOMIIUTpPO-
HoM V03, a ero myibcamuu CriaxuBarorcs KonpeHcaropoMm C3. Pesucrop
R4 orpanuumBaer BbIXOAHOM TOK Tpurrepa DD3.1, R6 — Tox uepe3 wusimy-
varomui quon onronapsl Ul, a R7 — Tok uepes ee porocuMuctop.

Hrak, 3axoms B KOMHATy, 3aMbIKaeM KOHTaKTbl HACTEHHOIO BBIKIIOYA-
tenst SAl, mens R3C4 Qopmupyer uMIynbC, YyCTaHABIUBAIOIIUKA TPHITEP
DD3.1 B wucxomHOe HYJIEBOE COCTOSHHE (HAa MPSIMOM BBIXOJE, B JAaHHOM
Cllyqae HE HCIOIb3yeMOM, (UKCUPYETCS YPOBEHb JIOTMYECKOrOo HOJs, a Ha
UHBEPCHOM — JIOTMYECKON eauHuubl). B pesynbratre OTKpbIBaeTCS TpaH-
sucrop VTI, Bkmowas wusmydarommii aumox ontomapsl Ul u ee ¢orocumu-
CTOp; BCIEI 3a HHUM OTKpBHIBAaeTCs cuMHCTOp VSI, BKIIOYas OCBETUTEIIb-
Hyto nammy ELI. OnHoBpeMeHHO BBICOKHMH ypoBeHb ¢ Bbixoga HWK-maTumka
BK1 mnopaerca Ha Bxox C cuerunmka DD2 M 00bEIMHEHHBLIE BXOIbI DJIEMEH-

ta DD1.1. Ha BeIXOJ€ TOC/IEAHETO YCTAHABIMBAETCSA HU3KUIA YPOBEHB,
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a Ha BeIxoze DD1.2 ¥ coequHEHHOM C HHUM BXOJ€ R cuerdymka — BBICOKHIA.
B o3ToM cocrosHMM Ha BceX BBIXOJAX CYETYMKA — JIOTMYECKMH HOIb,
U YCTPONCTBO HAXOAUTCS B HKAYLIEM PEXKUME.

Ilpn KpaTKOBPEMEHHOM Ha)KaTMM Ha JIOOYI0 KHOIKY IIyJbTa JHCTaH-
nuoHHoro ympasieHus (IIY) mnauka wmmynscoB ¢ Bbixoma MK-matumka
BK1 mnocrymaer Ha BXomel snementa DDI.1, uHBepTupyercs MM M 4Yepe3
quon VD1 nHaumnaer 3apsbkath koHaeHcarop C2. M3-3a KpaTKOCTH Haxa-
TUsI Ha KHOIKY MEJJIEHHO HapacTalollee HalpsDKeHHe Ha BXOJaX WHBEp-
topa DDI1.2 He ycrmeBaeT BO3pacTH [0 IIOpora €ro cpa0aTbhlBaHHs, IO3TO-
My Ha Bxojge R cuerunmka DD2 mno-mpexxHeMy HNpHCYTCTBYET 3alpelaroiiuii
CYeT BBICOKHH ypoBeHb, TpaH3uctop VT1 otkpsiT, n mamna ELI ropur.

Tenepp HaxkuMaeM M yJOEep)KMBAaeM KHOINKY JoJiblle, XOTs Obl 2—3 c.
3a 3TO0 BpeMs HapacTaloollee HamnpsyKeHHE Ha BXojax »si1emeHta DD1.2
JIOCTUTaeT  3HAUYEHHs, [PEBBIMIAIOIIETO  IOJOBMHY  HANpsOKEHUS  IHTa-
HUS, BBICOKMH YpOBEHb HAa €ro BBIXOJE CMEHSETCS HHU3KHM, M CUETYUK
DD2 mnaumnaer cumrate wummynaschl MK-matumka. B MomenTt, korma ux
YHCIO CTAaHET paBHBIM YCTAHOBJICHHOMY mepeMblukoit S1 (B Hamem ciy-
yae — 64), Ha Bxox C tpurrepa DD3.1 mnocTymur Jorudeckas eAMHULA,
OH TMEPEeKIIOYUTCS B €IUHUYHOE COCTOSHME (HAa WHBEPCHOM BBIXOJE —
nmormdeckuil Homb) u Tpansucrop VTl 3akpoercs. B pesymprare BBIKIIO-
yuTcs M3nydarommit  guon onromapel Ul, ee cuMmucTop pasopBeT LENb
YIpaBISIOMEro anekrpona cumucropa VS1 u ToT BbIKMIOUMT sammy. [lo-
cle  OTIyCKaHus KHONMKM Ha Bbixoge MK-gmaTunka BHOBb — YCTaHOBUTCS
BBICOKHI ypOBEeHb, a Ha BbIxoge HHBepropa DDI.1 — Huskuil, ¥ KoOH-
nencarop C2 HauHeT paspsbkaTbest uepe3 pesuctop R2. Korpma nHampsixe-
HHE Ha HEM CTaHET MEHBIIE IIOJIOBHHBl HANpPSHKEHUS [UTaHUS, WHBEp-

TOp DD1.2 BEPHETCSA B UCXOAHOE COCTOAHUE U BBICOKUM YPOBHEM Ha
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Puc. 3.1. IMCTaHIINOHHBIN BBIKIIOYATEIH
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BbIXOJEe IepeBener cuerunk DD2 B HyneBoe cocrosHue. Ha cmeHy BbI-
COKOrO YpOBHS HU3KHM Ha ero Bbixoze Ttpurrep DD3.1 He otpearupyer,
n namna ELI He Brmounrtcs. Ilpu ciemyromeMm HaxaTHH M yAepKaHUU
KHOIIKM Ha IyJIbT€ IpOLECcC IIOBTOPUTCS, HO JIOTWYECKas EIMHMIA, BO3-
HHUKIIas Ha MCHOJNB3yeMOM BbIxofe cuerunka DD2, mnepexiouur Tpur-
rep DD3.1 B HyneBoe cOCTOSIHME, a 3TO MpPUBEAET K BKIIOUEHHIO JIAMIIbI
ELI. JInWTenpHOCTH yHepKaHWs KHONKH JJs BKJIIOYEHUS U BBIKIIOYECHHS
JIaMIbl  3aBUCUT OT HCIIOJB3yEMOIO IyJbTa U OT IIOJOKEHUsS IIepeMbly-
ki Sl, coemuHsIOmEH HCIONB3yeMblii BbIxon cuetunka DD2 ¢ Bxomom C
tpurrepa DD3.1. [lns ympaBineHus — yCTPOMCTBOM — aBTOPBI  HCIIONB30-
Bamu [I]1Y cuctemsr RC-5.

Jleranu ycTpoiicTBa MOHTHpPYIOT Ha MEYaTHOH IulaTe, M3rOTOBIEHHON
u3  (GOJNBTUPOBAHHOIO C  OMHOM CTOPOHBI ~ CTEKJIIOTEKCTOJIMTA  TOJIIMHON
1—1,5 mm. IlupuHa miaTbl MO3BOJAET YCTAaHOBUTb €€ B IITACTUKOBOM Ka-
O6enbHOM KopoOe mupuHOi 40 wMm. Ilnata paccuuraHa Ha NpHMEHEHUE
pesucropos  MJIT, mieHouHoro  (monudTHIEHTEpe(TATaTHOrO)  KOHMAEH-
catopa K73-17 c¢ nHommnanbHbiM HampspkeHneMm 630 B (Cl), okcumHBIX HM-
MOPTHBIX (ocTanbHBIE), cuMucropa cepun BTI138, cumucroproil onTomapsl
MOC3062 wu BbimpsmutensHoro mocta DB107. Muxkpocxemsr K561TJIL,
K561ME16 u K561TM2 Moryr ObIThb 3aMEHEHbl UX 3apyOexHBIMM aHaJora-
mu (coorBerctBeHHO CD4093A, CD4020A m CD4013A). Bxoms! Heucnoib-
3yembIx anmemeHToB DD1.3 u DD3.2 coeauHeHbl ¢ OOIIMM IIPOBOIOM, a 3Ie-
menta DD1.4 — c Bxomamu anemenra DD1.2. IlpoBonouHble mepeMbIUKH,
COCNIMHSIONIME IeYaTHble IPOBOAHMKMA Ha IPOTUBOIIOJIOXHOH CTOpOHE IITa-
Thbl, BIAUBAIOT [0 YCTAHOBKM Ha MecTo MukpocxeM DDI1 u DD2. Jlnsg ymeHb-
LIEHHUs] pa3Mepa CMOHTHPOBAaHHOW IUIaThl MO BLICOTE BCE KOHJIEHCATOPEI

1 CUMUCTOP YCTaHABJIMBAIOT ITapalJICJIbHO IIATE.

MpocToi PpoToaKyCTUUECKUI BbIKAOUATEND

BeikmrodaTens mpenHa3sHaueH A YCTAHOBKM B IOJBE3JE  MHOTOKBap-
THpHOro goMa. CXeMy MOXHO cpenaTh B JBYX BapHaHTaX, — JUI1 HOAb-
€370B WM JIECTHHUYHBIX KJIETOK C HaJM4YMeM ECTECTBEHHOTO OCBEIECHHs
n 0e3 Hero. MHTepecHO, 4YTO B CTapblX JOMax — XpYILIEBKaX, OpeKHEB-
KaX — OOBIYHO HAa JIECTHMYHBIX KIJIETKAX M B IIOJbE3/aX BCErja HMeercs
OKOILKO, MO3BOJIAIONIEE JHEM COJHEYHOMY CBETY IIPOHUKATh B IOJBE3N,
a BOT BO MHOrMX O0oOjee COBPEMEHHBIX MOJBE3bl CIIPOEKTHPOBAHbI TaK,
YTO HAXOAATCA B ILEHTPE 3JaHMA U IO03TOMYy HE HMMEIT OKoH. IlosTomy

U J1Ba BapuaHTa BbIKJIIIOUATECIIA: HCpBLIﬁ pearupye€t HE TOJIbKO Ha 3BYK,
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HO M Ha CBeT M BKIIIOYAE€T OCBELIEHHE, TOJBKO €CIIM B IOABE3JNE TEMHO,
a BTOPOIl He MMEeT [aTuuKa OCBEIIEHHOCTH, TaK Kak B IIOJbE3/e HET
oxomka M 0e3 3JeKTPHYEeCKOro OCBENIeHHMS TaM Bcerga TemHo. Ha puc. 3.2
M0Ka3aHa CXeMa IIepBOr0, pEearupyromero Ha CBeT U 3BYK. AJITOPUTM
paboTbl OOBIUEH JUIS AHAJOTHUYHBIX BBIKIIOYATENEH: €ciaM TEeMHO, TO IIpH
BO3HUKHOBEHMH 3ByKa TIpOMY€ HEKOTOPOrO IOpora BKIOUaeTcs M He-
KOTOpPOE BpeMsl TOPHT CBET. BpeMs ropenus cBera 3aBHCHUT OT IIPOJOJI-
KUTENbHOCTH 3ByKa, HO HE MEHee HEKOTOpoi 3amaHHON BenuuuHbl. CBeT
TOPUT CTOJIBKO BPEMEHM, CKOJIBKO MPOJO/DKAIOTCA 3BYKM IUIIOC 3TO  3a-
JlaHHOe BpeMsa. B 1aHHOM ciydae 3aJaHHOE BpEMS YCTAHOBJIEHO OKOJIO
5 MHH, HO TOZOOPOM CONIpPOTHBICHUA pe3ucTopa R4 ero MoxHO u3Me-
HATb B OYEHb M OUYEHb MLIMPOKMX Mpenenax (OT HECKOIBKHX CEKyHHA O
HECKOJbKMX 4acoB). 3a CBETOM HaOJoJaeT JaT4uk Ha OCHoBe (oroTpaH-
suctopa VT2. D10 (OTOTpaH3HCTOpP OT MIAPHKOBOH KOMIIBIOTEPHOH MEI-
mu. OH BHEIIHEe MOXO0XK Ha Tpansucrop Tunma KT315, Tombko 4YepHOTo
usera. Tam BHyTpu naBa (oToTpaH3UCTOpa: Ha CpeIHMH BBIBOJ BbIBEJIE-
Hbl HUX COEJUHEHHblE BMECTE€ KOJUIEKTOPbl, a Ha KpailHHe — OTIEIbHO
sMuTTEphl. B mpemnaraeMoil cxemMe MOXXKHO HCIONIBb30BaTh JH000H u3 3ToM
mapbl, T. €. KOJUIEKTOp — CPEIHHH BBIBOJ, AMHUTTEp — 1000 KpaiHHi
BbIBOA. Jlpyroii kpaiiHumii BbIBOX ~ocraeTcss CBOOOAHBIM. DOTOTpaH3M-
CTOp HYXHO YCTAaHOBHTb TaK, 4YTOOBl Ha HEr0 HE IIOMajal CBET, WIYIIHi
U3 TOAbE3Aa NPH BKIIOYEHHOM OCBEIUEHHM, T. €. JMOO0 BBIHECTH B BHIE
OTAENBHOr0 OJI0Ka Ha YJHLYy, JHOO0 3aKpbITh OJNEHAOW M NPHKATH K OKOH-
HOMY CTEKIy TaK, 4TOOBI OH CMOTpEl Ha YIHIy U ObUI OTBEpHYT OT HC-
TOYHHKA MCKYCCTBEHHOTO CBE€Ta, KOTOPbIM IIpeiiaraeMas cCXemMa YIpaB-
nser. bonbliyio ponb MrpaeT M HacTpolKa UyBCTBUTEIBHOCTH —JIaTUHKa,
KOTOPYIO BBIIOJHAIOT C HOMOLIBIO IEPEMEHHOT0 pe3ucTopa R6.

3ByKH KOHTpOJIUpYET 3JIeKTpeTHbli MukpopoH MI1. VYpoBeHb ero uys-
CTBUTENPHOCTH  YCTaHABIMBAIOT IIEPEMEHHBIM pe3ucropoM RI1,  KoTopslit
OJHOBPEMEHHO SBISIETCS KaK Harpy3koil BCTPOEHHOIO YCHJIMTENS MHKpO-
(oHa, Tak M PETYIATOPOM YPOBHS CHIHANA, IIOCTYMAIONIETO0 HA YCHIUTEIb-
¢dopmupoBarens Ha Tpansuctope VT1. Kackag Ha Ttpansuctope VT1
BecbMa MHTepeceH. IIpakTuuecku 3TO OOBIUHBIA  yCHIIMTENbHBI Kackas
¢ OOLIMM DMHUTTEPOM, HO IIOCTOSIHHOE HaNpsDKEHHE C ero KOJUIEKTOpa Io-
CTymaeT Ha OOHyIIIOmMi BXon cduerdnka DI, T. e. JOMKHO OBITH Kak-TO
IPHUBSA3aHO K JIOTHYECKOMY YpOBHIO. IlosTomy pexmm paboThl Kackaja IO
MOCTOSSHHOMY TOKY BaK€H HE TOJBKO B CMbIcie ero koddduuuenta ycu-
JIEHHs, HO U B CMBICJIE YCTAaHOBKH HEKOTOPOTO IIOPOrOBOIO 3HAUEHUS MEX-
JIyypOBHEBOT'0 HaIlpsDKEHHs Ha BXOJle cueTunKa. B nponecce Hanaxu-
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BaHUA HYXHO 10f00paTh mapaMeTpsl R2 Takum oOpasoM, dYroObl IIpu
OTCYTCTBUH BXOJHOIO CHIHalla HampsbkeHue Ha koiutektope VT Bocrnpu-
HUMAJIOCh JIOTHYECKUM cueTdukoM DI kak JorM4eckuil HOJIb, a HaJlUM4uMe
JIOCTaTOYHO TPOMKOTO 3ByKa — KaK HMITYJIbChl BBICOKOTO JIOTMYECKOTO
ypoBHs. Hauarh ciegyer ¢ IOCTOSHHOrO HampspkeHus okoino 2 B u mocre-
IEHHO €ro IOJHUMAaTh, IOKa He OyAeT IOCTHTHYT YpPOBEHb YBEPEHHOH pa-
OOTBI CXEMbl MpU CpPEIHEM TMOJOKEHHH pPYdYKH [E€PEeMEHHOr0 pe3nucTopa
R1. Cammxom mnogHmmare HanpspkeHHe Ha koiuiekrope VT1 (mo ypoBHs
OKOJIO IOJIOBUHBl ~ HANpPSHKEHMS MMTAHHUA, YCTAHOBIEHHOIO  CTaOWIUTpPO-
HoM VD3) He pekoMeHayeTcs, TaK KakK, HaXOJiChb Ha IIOPOTOBOM 3Haue-
HHH JIOTUYECKUX YPOBHEH, cXeMa MOKET paboTaTh KpaiHe HeCTaOUIIbHO.

Teneps o pabore cxemsl B HenoM. Ecmm TeMHO, TO HampspkeHHe Ha (o-
ToTpaHsucrope VT2 BBICOKOrO YpOBHS M Ha BbIXo#e dnemeHra D2.4 0Oy-
ger Houb. OH mpuxoaur Ha BbeIBOA 9 D2.3 m HHUKak He BiMseT Ha paboTy
JAHHOTO OJJIEMEHTa Kak MHBepropa. I[Ipu BO3HMKHOBEHHMM 3ByKa JIOCTa-
TOYHOH TIPOMKOCTM Ha Komlekrope VT2 TOSBIAIOTCS MMITYJIbCBI, KOTO-
pble cOpacbiBatoT cuetuuk D1 B HyneBoe mnonoxkenue. Ha crapmem BbI-
xone Dl (u Ha Bcex €ro oOcCTajbHBIX BBIXOJAX) YCTaHABIMBAETCS HOJb.
OTOT cHrHal MHBEpTHpyeTcs »siemMeHToM D2.3 u  joruyeckodt eauHuneit
C €ro BbIXOJa OTKPHIBAET KIIOY Ha MONEBbIX TpaH3ucropax VT3 u VT4,
yepe3 KoTopble nutaercs jgamna H1. B 310 >xe Bpemss Honb ¢ Beixoma DI
MIPOXOAUT Ha BbIBOJ 5 D2.2 u 3amyckaer mysbtuBubparop D2.1—D2.2,

AL D1 KS61/EIG_CB220mX168
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Puc. 3.2. Cxema npocreiimero ¢oToakyCTHIECKOT0 BHIKIIFOYATEIs
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KOTOpBbI BbIpaOaThIBAET HMITYJIBCHI, IOcTynatomme Ha Bxox C cueryn-
ka DI. Ecmu 3ByKkoBble CHUTHajbl HpPOJO/DKAIOT IOCTYNaTb, TO CYETYUK
BCC BpeMs IOJJICP)KUBACTCSl OOHYJCHHBIM W JIaMIIa OCTAeTCs BKIIIOUCH-
Hoi. Korma 3BykOBble CHIHABI — NPEKPALAlOTCS, COCTOSHHME — CUETYHKA
MOCJIEJOBATENIBHO ~ HAPACTAaeT C  KaXAbIM  HMIIYJIbCOM, HPUXOASAIIUM Ha
ero BXOA OT MyJjbTHBHOpaTopa. M 4yepe3 HEKOTOpoe BpeMs, 3aBUCSILEE
OT YacTOTHl J3THX HMITyJbcOB, Ha BbeBoje 3 DI mnosBnsercs mormdeckas
enuHuna. OHa cpa3y >ke JelaeT JBa JeNa: OCTaHaBIMBaeT MyJIbTUBHOpa-
top D2.1—D2.2 n wusmenser ypoeHb Ha Bbixoge D2.3. Cuer mnpekpama-
ercd, W Ha BeIXome D2.3 ycTaHaBIMBaeTCs HM3KOE HampsHKeHHE. 1paH-
suctopel VT3 u VT4 3akpeiBatotcs, u amma H1 Beikimogaercs.

HcrouHuk  mMTaHUSs ~ MMKPOCXEM  BBINOJHEH  OecTpaHc(OpPMaTOPHBIM.
Hampsokenue ot ceru  Bbipamisiercs  auonomM VD4  (u oOpatHo BKIO-
YEHHbIMHM JUOJAMH, KOTOpble ecTb B TpaHszucropax VT4 u VTS wmexny
CTOKAMH W HCTOKaMH) U TIOCTylaeT Ha IIapaMeTpH4ecKuil crabmimsa-
TOp, cocrosmid u3 pesucropa RY wm crabmimurpona VD3. Kowpencarop
C6 crioaxuBaeT IyJbcalMM. BBIXOJHOH  KackaJ  MOXHO  BBIIOJIHUTH
U Ha THPUCTOpPE MJIM CHMHCTOpPE, HO IIPU MOLIHOCTH Harpy3ku He Oosee
300 Br MoIHBIE BBICOKOBOJIbTHBIE IIOJI€BbIE TPAH3UCTOPbl — ONTHUMAllb-
HbIi BapuanT. OHM B 3TOM ciydae paOOTAalOT TMOYTH KaK MEXaHW4ecKuit
KOHTAaKT: HH3KOE CONPOTUBIICHHE B 3aMKHYTOM COCTOSIHUM, a 3HA4uT,
MHHHMAaJIbHasl pacceMBaeMasi Ha HHX MOLIHOCTh; JO YKa3aHHOW MOIIHO-
ctu (300 Br) pammarop He TpeOyercss BooOmie. JIONMONHUTENBHO K CKa-
3aHHOMY — HMHCﬁHOCTb, BCJICACTBUE YE€ro MHUHUMYM HMIIYJIbCHBIX II0-
MeX ¥ HCKaXeHHH (GOpMBI HampspKeHHs ceTH. B obmem, MOXHO, HHYEro
HE ONacasch, MOJKIIOUMTh Ha BBIXOAE JAaXe DHEProcOeperaromlyo Jam-
my. Mukpocxembl KS561ME16 u K561JIE5 MOXHO 3aMeHHUTh 3apyOeKHbI-
mu a"anmoramn CD4020 u CD4001. [duomer 1N4148 B3ammo3amMeHSEMBI
¢ moOeiMu gmomamu tmma K522, KA521. [dumon 1N4004 wmoxHO 3ame-
HUTH JIOOBIM BBIIPSIMHUTENBHBIM Ha HamnpspkeHne He Hmwke 360 B u Tox
ne Hmwke 0,1 A. Crabunmurpon — mo6oil Ha HampsbkeHue 5—6 B. Diek-
TPeTHBIII MHUKPO(MOH HCIOIb30BaJCS HEU3BECTHONH MapKu; [0 Haee, [J0JI-
JKeH TOJXOAUTh JI00OHW C IBYyMs BBIBOJAMH, HY)XKHO TOJBKO IPU MOHTa-
ke coOJII01aTh MOJISAPHOCTb.

®DOTOTPAaH3UCTOP  MOXHO  3aMEHHUTb  (OTOPE3UCTOPOM,  (HOTOIHOIOM,
caMOJENbHEIM  (DOTOTPaH3UCTOPOM M COOTBETCTBEHHO — IIOROOpaTh  CO-
mporuBiedne R8. Temeps o Bapuante 6e3 ¢oromatunka. I[IpakTudecku
BCE TO E camMoe, HO HeT 4JacTh cxembl Ha VT2 u D2.4. A MOXHO naxe

U HE MEHSTB CXEMY, IIPOCTO HE MOAKIIYATH (HOTOTPAH3UCTOP.
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YCTpOMCTBO YnpaBA€HUSA OCBELLEHUEM
B NoACO6HOM nomeLleHuu

Harpyzka Ha BBIKIIOYATEIb YACTO IIOCEIAEMOro IIOMELIEHHs TaK BeEH-
Ka, 4To OBICTPO BBIBOAUT €ro u3 crpos. He 3ameueHHas BoBpeMs HeHcC-
IPaBHOCTb BBIKJIIOUATENsl JaKe MOXKET CTaThb MPHYMHOH €ro BO3ropaHusl.
BhIkiIOyaTenb TakKe MOXKET CTaTh IEPEHOCYMKOM uHpeknuu. MHorma
UCIIONB30BAaHUE  BBIKIIOYATENsS HEBO3MOXKHO WIJIM HEyJOOHO Ul  JeTe,
JIML, MaJIEHPKOTO pocTa U JIIOJeH C OrpaHHYEHHBIMH BO3MOXHOCTSMH.
Ilpennaraemoe  yCTpOHCTBO  OCBOOOXKIAaeT OT HEOOXONMMOCTH  IIOJIB30-
BaThCA BBIKIIOYATENEM M 3HAYUTENBHO CHIDKACT MEXAHHUECKYI0 Harpys-
Ky Ha Hero. OHO MOXET HaWTH LIMPOKOE IPUMEHEHHE B CKIAJICKUX
MOMEIIEHNAX, rapiepodax, rapaxax, TyaleTaX M JAPYruxX OBITOBBIX U IIPO-
U3BOACTBEHHBIX MOJCOOHBIX NOMEILEHUSIX.

Ipemnaraemoe yCTpoWCTBO aBTOMATHYECKH YIPABISAET OCBEIICHUEM TYy-
aneTHOM KoMHaThl. OHO COIEPXKUT TOJNBKO OAHO perne. Cxema IpeanaraeMo-
ro ycTpoiicTBa mnoka3aHa Ha puc. 3.3. VYcrpoiictBo comepxut repkon SFI1,
y3ell IOJABJIEHMs HMILYJIbCOB Jpebe3ra ero KOHTakToB Ha snemeHtrax DDI.1,
DD1.2, cuerunxk wumnyiascoB DD2, snementsl C2 u VD4 pnd ycTaHOBKH
cyeTdynKa B HOIb, jormdeckuit smemeHT MJIM Ha mmomax VD1—VD3, Tpan-
suctop VTI, snexrpomarnutHoe pene K1. Ero xonrtakter K 1.1 mopkiroue-
HBI IIapaJuIeIbHO BBIKIIOUATENIO TUTAHNUS OCBETUTEINIBHOI JIAMIIBL.

VYerpoiictBo  paGotaer Tak. [IOCTOSHHBI MarHMT yKpeIUleH Ha JBe-
pu, repkon SF1 — Ha kocske. I'epkoH KpaTKOBPEMEHHO 3aMBIKA€TCS TOJb-
KO B IPOLECCE OTKPBIBAHUS M 3aKpbIBAHHSA JIBEPH, a KOIJa JABEPh OTKpPBI-

Ta WJIN 3aKpbITa, OH Pa30OMKHYT. HpI/I Togavue HaIlpsHKEHUS Tepenajg
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BBICOKOTO ypOBHs uepe3 KonpaeHcatop C2 mocrymaer Ha BXox R cuerunm-
ka DD2 m oOnynser ero. Ha Beixomax [/—4 cuerunka DD2 HanpsoxkeHue
HHU3KOro ypoBHs, auonbl VD1—VD4 3akpbitsl, Tpansuctop VT1 3akpsit,
pene K1 oOecroueno, ero koHraktel K 1.1 pa3oMKHyTbI, OCBELIEHHE BbI-
KIIIOYEHO. DTO UCXOJIHOE COCTOSTHUE YCTPOHCTBA.

Korza kro-HuOynb BXOAMT B IIOMEIIEHHE, OH, €CTECTBEHHO, OTKpBI-
BaeT aBepb. IIpm 3TOoM KOHTakThl TepkoHa SF1 KpaTKOBPEMEHHO 3aMbl-
KaroTcs M (OPMHUPYIOT HEPBBIH HMITYIbC HHU3KOTO YpPOBHS, KOTOPBIH IIpO-
XOAWT dYepe3 y3en mnoxasieHus napebesra Ha Bxox CN cuerumka DD2. Ha
BbIXOJE [ CUETYMKA TOSABIIAETCS HANpPSIKEHUE BBICOKOIO YpPOBHS, KOTO-
poe otkpeBaeT amon VD1 wm Tpamsuctop VTI1, B pesymprate uero cpa-
6atbiBaet pene K1 u cBoumu konrakramu K 1.1 BKiItoaeT ocBeleHue.

Korzma wuwenoBek 3akpbiBaeT 3a co0OH JBepb M3HYTPH, KOHTaKThl TIep-
koHa SF1 cHOBa KpaTKOBPEMEHHO 3aMBIKAIOTCI UM (OPMHPYIOT BTOPOi
UMITYJIbC, KOTOpBbIH aHajormyHo mnpoxoauT Ha Bxox CN cuerunka DD2.
Ha BeIXOge [/ cueTuMka HamnpsDKEHME MajaeT [0 HU3KOTO YpPOBHS, JAUOA
VDI 3akpbiBaercs. Ho Ha BbIXOZE 2 CUETYMKA IOSABISETCS HANpPsHKEHUE
BBICOKOTO ~YpOBHS, KOTOpoe OTKpbiBaeT auox VD2, Tpausucrop VTI
OCTAaeTCsl  OTKPBITBIM, KOHTaKTbl pele 3aMKHYTBl, OCBEIIEHHE OCTaeTcs
BKIIOYEeHHbIM. Korjma uenoBek OTKpbIBaeT JIBEPh IPH BBIXOJE M3 IOMe-
LIEHUs,, BO3HMKAeT TPETHMH HMIYJIbC C TEPKOHA, KOTOPBIH IEpeKIoYaeT
cguerank DD2 B cocTosHHE BBICOKOTO YpPOBHA Ha BBIXOJE 3 M OTKpHI-
Baer Jjuon VD3. Tpausuctop VTI OTKpBIT, KOHTaKkTbl pelie 3aMKHYTBI,
ocseleHue BkioyeHo. Jluox VD2 3akpbiBaercst.

Takum oOpasom, noruueckuit snmement WJIM wa pmumomax VD1—VD3
OTCIEKMBACT YHUCIO HMITYJIbCOB OT OJHOTO JIO TpeX M MOJJCPKHBAET
OCBEIlIEHHE BKJIIOUEHHBIM. HakoHell, Korga 4enoBeK 3akpbIBaeT 3a co0oi
JIBEpb  CHApYKH, UETBEPTHIH MMITYJIbC TE€PKOHA IEPEKIIOYaeT  CUETUUK
DD2 B cocrosiHMe BBICOKOro YpoBHS Ha Bbixoge 4. Jlumon VD3 3akpbiBa-
ercsa, quonsl VD1 m VD2 3akpeitel. Tpansucrop VTI 3axpsiBaercs, 00-
MoTtka pene Kl obecrounBaercs, ummynsc OJC ee CaMOMHAYKIMH IO-
nmasisier guox VDS, Konrakter penme  Kl.1  pa3MbIkaroTcs,  BBIKIIFOYAst
ocsemieHre. Jluon VD4 oTkpbIBaeTcs, 4epe3 HEro U CONPOTUBIICHHE BbI-
xoma 4 cuerunka DD2 paspsokaercs konupencarop C2, nHa Bxome R cuer-
yuka DD2 mnosBisercs HMIYJIbC BBICOKOTO YPOBHA M OOHYJSET CUETYHK.
YcTpoiicTBO BO3BpaniaeTcs B HCXOIHOE COCTOSHHE.

B ycrpoiicTBe HCIOIB30BaHBI MAarHUT M TEPKOH OT KJIABHATypbl CTa-
pOro KOMIIBIOTE€Pa, HO MOTYT OBITb W JpYyrue, HampuMep OT CHUCTEMBI

OXpaHHOﬁ CHUTHaJIM3alluu.
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Muxkpocxemy KI176JIA7 (DD1) MoxHO 3aMeHuTh Jr000H U3 psna
K176JIE5, K561JIA7, K561JIE5. Hewncnonas3oBaHHBIE BXOOBI CBOOOIHBIX
JJIEMEHTOB  COEIHUHAIOT C  IUIIOCOBOM  JMHMEH muTaHus. Mukpocxemy
K176ME8 (DD2) moxno 3ameHuts KS561MES. [umomst VD1—VDS5 — mro-
Oble  MaJOMOLIHBIE  KDEMHHEBbIE  YHHMBEPCAJbHbIE WM  UMITYJIbCHBIE.
Tpansucrop VT1 — moboit u3 cepuit KT315, KT342, KT815; pene K1 —
repkoHoBoe POC55A ¢ conporupiaeHreM ooMoTkH 1870 Om.

Jlns  nuTaHMs  yCTpoWCTBA INPUMEHEH CETeBOM ajanTep C  BBIXOJHBIM
HampspkeHueM 9 B.  MakcuManbHBIE  BBIXOJHOM TOK —ajanTepa  JOIDKEH
MHHHMYM B 1,5 paza mnpeBbimate paboumii TOk pene. [lpemnaraemoe
YCTpPOHCTBO HAaXOAUTCS B OKCIUTyaTallMd YXKe HECKOJbKO JeT. 3a 3TO Bpe-

M5l 3aMEYaHHH K ero pabore He OBLIO.

ABTOMAT OCBeLLEHUA AN KAAAOBKU U rapaxa

VYcraHOBKa  ONMCBIBAEMOrO  yCTpOICTBA B IOMELIGHMH JleJlaeT  Iocelle-
HHE THocieaHero Oojee YHOOHBIM: aBTOMAT HE TOJBKO BKJIIOYAET HE3aBH-
CHMO€ OCBEIEHHE Ha 3aJaHHOE BpeMs, HO U Iperynpexnaer o0 ucre-
YEHHU OSTOr0 BpPEMEHHU, [aBas BO3MOXHOCTh B Cllydae HEOOXOIMMOCTH
BOBpPEMsI  BKJIIOUHTh OCHOBHOE OCBEILEHHE. YCTPOHCTBO BBINOJIHEHO Ha
JOCTYITHOM 3JIEMEHTHOH 6a3e U MPAKTUUECKH HE TpeOyeT HalaKUBAHUL.
Ipemiaraemblii aBTOMaT INpeAHA3HAYEeH JUI YCTAHOBKU B KJIAJOBKaX, ra-
paxax, TeMHbIX (0e3 OKOH) CIy>KEOHBIX IIOMELIEHHSAX, a TaKkkKe B KOPUIO-
pax (IPUXOXKUX) YACTHBIX JOMOB. IIpM OTKpBIBaHMM JBEpH OH IPUMEPHO
Ha MUHYTY BKIIOYAaeT aBTOHOMHOE OCBEILEHHE (CBEPXBIPKHN CBETOAUON),
MIOMOTAIOLIee  COPUEHTUPOBATHCSI B IOMELIEHMH U BKIIOYUTH  OCHOBHOE
ocsemieHue. IIpumeprHo 3a 10 ¢ 10 MCTeUeHHs STOr0 BPEMEHH CBETOIHMOJ Ha-
YMHAET MHIaTh, NPEIyNpexaas O MPEJICTOSINEM BBIKIIOUEHUM M Ipearas
HOTOPOIMTBCA C BKIIOYEHHMEM OCHOBHOrO oOcBelieHMs. Eciam mocine OKoH-
YaHMs MHUTaHUsS CBETOJMOJA JBEPb OCTAETCS OTKPHITOM, aBTOMAT s TIpe-
JOTBpAalleHUsT pa3psANKH OaTaped IEPeXOJuT B SHeprocOeperarommii pe-
#uUM (oTpeOnseMblii TOK yMmeHblaercss a0 12—28 wmxA). Ilpu 3axpbiBaHMN
JIBEPH OH OTKIIOYAeTCsl HeMeIeHHO (0e3 oTpaboTKu 3alaHHOM MHHYTHOI
BBIIEPKKH). Y CTPOHCTBO (€ro cXxeMma IpeJcTaBiIeHa Ha pUc. 3.4) COIEPIKHT:
* 7Ba ogHOBUOpaTOpa, coOpaHHbIX Ha D-Tpurrepax Mukpocxemsl DD2;
* mpens RICl ycraHOBKM OJHOBHOPAaTOpOB B HCXOAHOE (HYJIEBOE) CO-
CTOSIHHE;
. nBa Jormdeckux omementa 2WJIM Ha muckperHsIX 3nemeHtax VDI,
VD3, R2 u VD2, VD4, R3;
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* TeHepaTop MPAMOYTOJIbHBIX UMITYJIbCOB Ha dneMentTe DD1.3;

» nBa uneeptopa DDI1.1, DD1.4;

* KOMMYTAaTOp CHUTHaIOB Ha 3nemenTe DD1.2;

* 3JIEKTPOHHBIN KITFOY Ha TosieBoM TpaH3uctope VT1 B nienn nutanus
cBepxbspkoro ceeroguona ELIL

Pesucrop RS orpanuumBaer TOK uepe3 cBeToguo], Kouuencarop C6 —
¢unbTpyromuii  (yMEHbLIAET MyJbCALMU HANPSDKEHMs MHUTaHUS MpU  pa-
0ore cBeToAMOAA B HUMIYIBCHOM pexume), a C5 — OJIOKHPOBOYHBII
B Ienu nuraHus MukpocxeM. I'epkon SF1 ciyxuT [ aBTOMAaTHYECKO-
ro mnonkioueHuss Oarapen muranus GB1 k ycTpoifctBy mnpm  OTKpbIBa-
HHH JBepH, pesucTop R7 — 1 paspsakd KOHACHCATOPOB IO OKOHYA-
HHUHU paboThl. SA1 — BBIKIIIOYATENb TUTAHHUS.

B ucxomHoMm cocrosHMU (TIpu 3aKpbITOd 1Bepu) repkoH SF1 mox nei-
CTBUEM YCTAaHOBJIEHHOTO Ha JBEpH MarHuTa HaXOJUTCA B JIEBOM (IO cXeMe)
nonoxkeHun. OTKpbIBaHME [BEPU IPUBOAUT K IEPEKIIOUEHUIO TepPKOHa
B IIOJIOJKEHHE, MOKa3aHHOE Ha CXEME, M, €CIM KOHTAaKThl BbIKIIodaTens SAl

3aMKHYTHI, Oatapest GB1 noaximodaercs k ycrpoiictBy. [Ipu 3TOM KOH/IEH-

C110mX108  DD2 K561TM2 EL1 10G4DHC8820
—5 ]
o 2221 C5 0,088 l ,
DD1.1 Fds y
iy 3™ |VD1-VD6 Kn5226 I ;
2 ¢ P——  DDIKseITN2 R8* ‘°|:|
Re"350x  DD12  DD14 :
VD1 vy L3 & & =
N :Q —i » i
vDs [l - e VM
R2 i CZ C— KNS01A |
™ I 100mkX10 B Kews.7 DD1,0D2  mim
- K sms.14 DD1,DD2
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P R6 2M .-L
_Tg{ D
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N 100mxx10 B SF1
F’ R5* 360k f
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Puc. 3.4. Cxema aBTOMaTa OCBELLEHUs JJIs rapaxa
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carop Cl OblcTpo 3apspkaercs 4epe3 pesucrtop R1, m Ha mocnmennem ¢opmu-
pyeTcst KOPOTKHH HMITYJIbC IOJIOXKUTENbHOM momspHocTd. Yepes muox VDI
OH mocTtynaeT Ha Bxox R (BeBox 4) tpurrepa DD2.1, a wepes VD2 — Ha oxn-
HOMMeHHBbIH Bxox (BeBog /(0) DD2.2, ycraHaBmuBas MX B HCXOIHOE (HY-
neBoe) cocrosHue. Ha mnpsMbIx BbIXO#ax TpurrepoB (BeBoabl [/ u  13)
(ukcupyercss ypoBeHb JIOTHUECKOTO HOJS, a Ha WHBEPCHOM (BbIBOA [12)
DD2.2 — normueckoil eamHHWIBL. B MOMEHT, Korga HampsDKeHHE Ha BXOJAax
(BeiBOombl / W 2) onementa DDI1.1 CTaHOBHTCS MEHBIIE IIOJOBUHBI HAmps-
XKEHMs IUTaHuS (JIOTMYECKUH HOIb), Ha €ro BbIXoJe QopMmupyercss KpyToi
MOJIOKUTENBbHBIA Iepernas HalpsDKeHUs, KOTOpbli mocrynmaer Ha Bxoapl C
oboux TtpurrepoB (BeiBox 3 DD2.1 m /] DD2.2) u 3amyckaer coOpaHHbIE
Ha HUX OJHOBHOPATOpHL JIIHMTENBHOCTh HMITyIbCa II€PBOTO OJHOBHOPATO-
pa ompenensiercsa snemenTamu R4, C2 M npu ykazaHHBIX Ha CXeMe HOMHHa-
nmax cocraBisier 60 c, Broporo — snemeHtamu RS, C3 (50 c). nutenbHOCTH
HMITyJIbCa ! MOXKHO PacCUHUTATh 10 MPHOIKCHHON (opMyTe
t=0,7RC,

rne C — emkocth koHzaeHcatopa C2 (C3), Mmk®, R — CONpOTHBIICHHE pe-
suctopa R4 (R5), MOm.

Tak kak 1O cXeMe OJHOBUOPATOpPBHI OJUHAKOBBI, PACCMOTPUM paboOTy
OJHOTO U3 HHUX, HAIpPUMEp TOro, KOTOPBIH (OPMHUpPYET HMITYIbC MEHB-
meil mmurensHocTd. C  mNOsBIEHMEM Iepenana HanpsbkeHus Ha Bxoge C
(BeiBOg /1) Tpurrep DD2.2 mepexmodaeTcss U3 HYJIEBOTO COCTOSHHUS
B €IUMHUYHOE — HAa €ro npsMOM BbIXoAe (BbIBOAEe [3) TOSBIAETCS JIOTHU-
yeckass eAuMHMIA, M KoHaeHcarop C3 HauMHAeT MEUIEHHO 3apsDKaThCs
yepe3 pesucrop RS. IlpumepHo uepes 50 ¢ HampspkeHHE Ha KOHJIEHCATO-
pe C3 cranoBurca OGompmre (#a 0,6—0,7 B) mONOBHHBI HampspKeHHS NHTa-
Husa, guon VD4 orkpeiBaercs, W Ha BXox R Ttpurrepa DD2.2 moctymaer
BBICOKHH JIOTHYECKMH YpOBEHb, BO3BpPAlllAIOIIUA €ro B HYJIEBOE COCTO-
sHue. Ha mnpsiMoM BbIxone (BbIBOA /3) BHOBb YCTAaHABIMBAETCS JIOTHYe-
ckuii Homb, M KoHAeHcarop C3 OblcTpo paspsbkaercs depes auox VD6.
WupiMu  cnoBamu,  QopmupoBaHue  50-CEKYHIHOTO  MMITyJbCa  IIOJIOXKH-
TEJIbHOW MOJAPHOCTM HAa IPSAMOM BBIXOJE Tpurrepa 3aBepuiaercs. Ha
WHBEPCHOM BbIxozie (BbiBox [2) Tpurrepa DD2.2 ¢dopmupyercs HMIyJbC
TakOW K€ JUINTEIBHOCTH OTPULATEIbHOW MOJSpHOCTH. Hwuskmit  ypoBeHb
HampspkeHus Ha Bxone (BbBox 5) oamementa DDI1.3  3ampemaer paboty
reHepatopa u Ha ero Bbixoge (BeiBox 4) um SFl-Bxome (BbBOx 8) sneMeH-
ta DDI.2 mnomnepxuBaercss norudeckas eauHHIA. I[lockonbKy OmHOBpe-
MeHHO Qopmupyercss 60-CeKyHAHBII HMIyIbC OJHOBHOpaTOpa, CcoOpaH-
Horo Ha Tpurrepe DD2.1, HanpsbkeHHe Ha IpYroM BXoze (BBIBOI 9)
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anementa DD1.2 Takke uMeeT BBICOKHH ypOBEHb, II09TOMY Ha €ro BbI-
xoxe (BbiBox /() monnepKHUBAeTCs JIOTWYECKUH HONb, a Ha BbIXoAe (BBI-
Box [//) wumBepropa DDI1.4 — mormueckas egununa. [lpum Takom Hamps-
KEHMH Ha 3aTBOpe TmoyeBod TpaH3uctop VT1 OTKpHIT, CONPOTHUBIECHHE
€ro KaHala He MPEBBIIIACT HECKONBKMX oM U cBeroguon ELI spko cae-
tur. Ilo umcreuenun 50 ¢, Koraa JOrMYECKMH HOJNb HAa HMHBEPCHOM BBIXO-
ne (BeBon [/2) tpurrepa DD2.2 cMmeHseTcs JIOTHYECKOW €NMHHMICH, TeHe-
parop Ha osnemente DDI1.3 3amyckaercs, ¥ QopMmupyeMble UM HMILYJIbChI
3acraBisior aneMenTst DD1.2 m DD1.4 B Teuenne 10 ¢ mnepexioyarbes
¢ yactoroit okono 1 I'l. B pesynbrare ¢ Takoi ke 4acTOTOH HauMHAeT MHU-
ratb ocBetuTenbHbI cBetoamon ELI.  Cnemyer oTmeruTh, dYTO TEpBBIHA
UMIyIbC TEHepaTopa BABOE [JIMHHEE IOCIENYIOIMX, OJHAKO Ha pabo-
TOCIIOCOOHOCTH ~ YCTpOWCTBAa 3TO HHUKaK He orpaxaercda. [lo wucreueHun
60 c¢ 3aBepmaer pabory M oxHoBHOparop Ha Tpurrepe DD2.1. Huskuit
YpOBEHb HamNpspkeHHs Ha Bxode (BbBox 9) amementa DDI.2 ycranasmm-
BaeT €ro B €IMHUYHOE COCTOsIHME (Ha BbIBoge /() Joruyeckas eIMHMIA
HE3aBUCUMO OT YpOBHsS CHMrHajma Ha BbiBoge §). Ilpu sToM Ha BbIXOJE (BBI-
Bog /1) wumBepropa DDI1.4 ¢ukcupyercs Jornueckuii HoONb, TPaH3UCTOP
VT1 3axpeiBaercs u cBeropuon ELI oxoHuaTenbHO racHeT. YcTpoicTBO
HEepPeXOJUT B OSHEpProcOeperarolmii pexuM, [axe €clu INUTaHHe HE BbI-
KIIOYCHO (IBepb HE 3aKpbiTa). IIpM 3akpblBaHMM IBEPH KOHICHCATODPBI
MTHOBEHHO paspsbkaroTcss 4depe3 repkoH SF1 M HH3KOOMHBIH pe3ucTop
R7, noxroraBnuBas yCTPOHCTBO K CIEAYIONIEMY BKIIIOUECHUIO.

Jleranu ycrpoiicTBa MOHTHPYIOT Ha IIe4aTHOM Iuiare U3  (OJIbIupo-
BAaHHOTO C OJHOH CTOPOHBI T€TUHAKCA WJIM CTEKIOTEKCTOIUTA TOJLIMHOMN
1—1,5 mm. Bcee pesucroppr — MIJIT, OMJIT, C2-23. Konpencaropsl C4,
C5 — kepamunueckue (KM, KI10-17), ocranbHble OKCHIHBIE 3apyOexHOro
npomusBozacTBa (Hampumep, cepuun TK ¢upmser «Jamicony). Hduomsr VDI1—
VD6 — nwobsie kpemHueBbie (Hampumep, cepuii 104,503,510,513,520 win
522). Tpansucrop KIISOIA 3ameHuM JApyrMMH 53TOH cepuM, JIOOBIM U3
cepuii KII504, KIIS05 (c yweroM mnokonéBku), ummnopTHeiM BS170 wmm
naxe MomHbM IRF540. 3apyGexnsiii ananor mukpocxemsl K561TJI1 —
C04093A, a K561TM2 — CO04013A. IIpu OTCYTCTBHH CBEPXBSIPKOTO YETbI-
PEXKpHCTaNbHOro cBeroauona 3eneHoro ceeuenus 10G4DHCBB20 (mpsmoe
nageHue HamnpspkeHus 3,8 B, makcumanbHbli Tok 80 MA) MOXHO mpuMe-
HUTb JI000H CBEpXbBAPKUHM OJHOKpUCTANbHBINA, Hampumep ARL-5213PGC
(coorBercTBeHHO 3—3,5 B u 20 MA). barapes GBIl Tunopasmepa 3R12 wnnn
COEIMHEHHBIE MOCIEN0BaTeNbHO 3—4 aKKyMmysaTopa TUmopasMepa AA uiu
AAA. Tymbnep SA1 — MTI1, MTS102, SMTS102, repkon SF1 — mo6oii
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MEePEKITIOYAIOIMH, PAcCUMTAHHBIH Ha KoMMyTanuio Toka g0 100 MA. Ilepen
MOHT@)XOM JieTajlell B IUIATy BIAHBAIOT TPH IEPEMbIYKH U3 IPOBOJA B Te-
iocToiikoit m3omsuuy, Hampumep MIT®. Bce pesucropel M auoibl ycra-
HaBJIMBAIOT MEPHEHIUKYJSIPHO IuiaTe. Bo u30exaHue BBIXOAA M3 CTPOSL OT
BO3JEHUCTBUS CTaTUYECKOIO JIIEKTPUUECTBA MHKPOCXEM M TpaH3HCTOpa A
Maikd PEeKOMEH/YeTCs HCIONb30BaTh MAsUIbBHUK C  3a3€MJICHHBIM  JKaJIOM.
OOoiiTucy 0e3 3a3eMiIeHHS] MOXKHO, €CIM s COEAMHEHMS 3TUX 3IJIEMEHTOB
C JPYIMMH JeTalsIMd YCTAaHOBUTh Ha IUIAaTe CHELHalbHbIE pO3eTKU (T1aHe-
). Pozerky ans TpaH3WCTOpa MOXKHO HM3TOTOBUTH W3 MHKPOCXEMHOH, aK-
KypaTHO BBIIMIIUB CEKLUIO C TPEMS THE31aMU.

3aKOHYMB MOHT@X IUIATHL, HPOBOJAT KOHTPOJNBHYIO COOpKY: B COOT-
BETCTBUH CO CXEMOH MOAKIIOYAOT K HEH TepKOH, CBETOAMOA U Oarapero
nuranus. CoOpanHoe 0e3 ommMOOK M U3 HCHPAaBHBIX JAeTaneidl  ycTpoi-
CTBO OOBIYHO pabOTOCIIOCOOHO MPH TEPBOM BKIIOYEHMH TNuTaHus. Jlis
IIPOBEPKH 3aMBIKAlOT I[eNb NHTaHus TymOinepom SAl wu, He mHomHOCA Mar-
HUT K TepKOHy, HaOmonaioT 3a paboToi ycTpoiicTBa. JIIUTENBHOCTH HM-
MyJIbCOB OJHOBHOPAaTOpOB (OT MOMEHTa BKJIIOYEHMsS [UTAHUS W 3aXH-
raHus CBETOJMOJA JO Hayala MHUTaHus ¥ OKOHYATEIbHOIO IIOracaHus)
U3MEpSAIOT C IIOMOIIBIO CEeKyHAoMepa MM 4vacoB. Ilpu HeobxoaumocTu
nopbupator pesucropl RS (s yrounenmst mnutensHoctH  50-cekyHI-
HOoro wmmmyneca) u R4 (60-cexynmnoro). Ilpm momHeceHMM K TEpKOHY IIO-
CTOSIHHOTO MAarHMTa YCTPOHCTBO [OJDKHO OTKJIIOYAThCS, a MpH  YAaJeHUH
€ro BKJIIOYaThCsl BHOBb.

Ilpn yka3aHHBIX Ha cXeMe HOMHUHanax KoujaeHcatopa C4 u pesucropa
R6 uacrora cienoBaHHMs MMILyIbcOB reneparopa (Ha BeiBoge 4 DD 1.3) pas-
Ha npumepHo 1 I'm. Ee MoxHO m3MeHuts monbopom pesucropa R6 (B mpe-
nemax  0,1—6,2 MOwm). Jlnsg 3TOro mnpH BEIKJIIOYEHHOM IHTAaHWU  BBI-
[AMBAlOT PE3UCTOP M BIAUBAIOT BMECTO HEro 1L€Nb U3 COEAUHEHHBIX
MOCIIEOBATENBHO TOCTOSIHHOTO pe3ucTopa conpoTuBienueM 1 — 1,5 MOwm
U BKIIOYEHHOTO  pPEOCTaTOM  TOACTPOEYHOro  compoTtuBieHuem  0,47—
4,7 MOM. VYcTaHOBUB [JBMXXOK IIOCJIEIHEr0 B IOJIOXKEHHE MUHHUMAIBLHOTO
CONPOTHUBIICHUS, BKJIIOYAIOT IIMTaHME M, JOXKIABIIUCh, KOIZJa CBETOIHUOJ
HayHeT MHIaTh, YBEIUYHBAIOT CONPOTHBIEHHE MOACTPOEYHOIO  PE3UCTO-
pa mo mnomydyeHus TpeOyemod wyacToThl Muranus. Ilocie 3Toro cHoBa BbI-
KIIOYAlOT IUTAHUE, BBINAUBAIOT 1€Mb, HU3MEPAIOT CyMMapHOE COHpPOTHB-
JICHHE pEe3HCTOPOB M 3aMEHSIOT HX PEe3HCTOpoM Ouipkaifmero  OolblIero
HOMMHaJIa, KOTOPBIH U YCTaHABIMBAIOT HA MecTO R6.

SlpkocTh  CcBeUEHMS  CBETOAHOAA  PErYNUpPYIT  1oA0OpOM  pesucropa

R8. Cnenyer ydectb, 4TO CyOBEKTMBHO NpH YBEIMYEHHH pabOYero ToKa
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cebimie 50 MA (ecniu npumenen 10G40HCBB20) spkocts Bo3pacTaer He-
3HAQUUTEIbHO, II03TOMY JUIi SKOHOMHH 3apsiga OaTapen yCTaHAaBIHMBATh
OonpmMii  paboumii  TOK HeuenecooOpasHo. I[lpu  HCHONB30BaHUHM  OJHO-
KPHUCTAIBHBIX ~ CBETOJMOJOB  MAKCHMalbHBII pabouMii TOK HE  JOJKEH
NpPEeBBIIIATh 3HAYCHHS, YKA3aHHOTO B HMX TEXHHYECKHX XapaKTEPUCTHUKAX
(mnst ARL-5213PGC — 20 MA).

IIpoBepenHyto B pabore TaTy, BBIKJIIOYATEeNb M OaTapero MUTaHHA
YCTaHABIMBAIOT B IPSAMOYTOJBHOM IITACTMACCOBOM  KOPITyCEe  IMOAXOMSIIMX
pasmepoB  (Hampumep, MbUTbHHIE pasmepoM  100x60x30 wmm). T'epkon
M MarHAT YCTAQHABIMBAIOT C BHYTPCHHEH CTOPOHBI JBEpH: IIEPBBIA Ha
BEpXHEH IUIaHKE [BEPHOTO IIpOeMa, a BTOPOH — Ha BEpPXHEH YacTH ABEpH
Tak, 4TOOBI, KOTJa OHA 3aKpbiTa, PACCTOSHHE MEXAY MATHHTOM M TepKo-
HOM OBUIO MHHUMaJbHBIM (He Ooiee 3—5 MM) M TEpPKOH HAJEKHO YyHAep-
KHUBAJICA B CPabOTaHHOM COCTOSIHMHM (IO cxeme JieBoM). st Toro 4YToOBI
YCTPOMCTBO  BKJIIOYAIOCh B CaMOM Haualle OTKDBIBAHUS JBEPH, MECTO
KpCIUICHUsT TepKOHa ClieqyeT BbIOpaTh B TOM YLy [JBEPHOTO MpoeMa,
KOTOPBIN MaKCHMAJIBbHO YIAJCH OT JBEPHBIX MIAPHUPOB (IIETEIB).

Bo3MOXHBIE ~ BapHaHT TNPUMCHEHHsS YCTPOWCTBA IPHU  HCIIOJIb30BAHHU
BMECTO YKa3aHHOTO Ha CXEeMe MEHee SpPKOro CBEeTOJAMOJa — IIOJCBETKa
MECTa pAacHONOKCHHWS B IIOMEUIEHHM BBIKJIIOYATENS CETEBOIO  OCBEIIe-
HUA. OTO OCOOEHHO TIIOJE€3HO, €CIM OT BXOAHOH JBEpH N0 BBHIKIIOYATENS
OopIIOE paccTOSHHE WM Ha ITyTH K BBIKIIOYATEII0 MHOTO IIPETSTCTBHH.
B mnomo6HOM ciydae yCTpPOMCTBO pacroyiaraloT, HampuMep, Ha JBEpHu, psi-
JIOM C TEpPKOHOM, a CBETOAMOJ, COCIAMHEHHBI C HHM JBYXIIPOBOJHBIM Ka-

GCHGM,f B HY’>KHOM MECTC ITOMCIICHUS.

ABTOMATbI CBETOBbIX 3®DEKTOB

ABTOMaT CBETOBbIX 3¢ PEKTOB
Ha reHepartope wyma

IlpuHuun — gecTBUS  [peanaraéMoro aBToMaTa OCHOBaH Ha IIPUMEHEHHU
reHeparopa IIyMa, KOTOpPBIH MOXKHO pealn30BaTh Ha NU(PPOBBIX MHKpO-
cXeMax MaJloi CTeleHH HHTErpalyu.

B ornuume or aBTOMAaTroB CBETOBHIX A(P(PEKTOB HA MHKPOKOHTpPOJIE-
pax, IpUHLMI JEHCTBHS KOTOPbIX OCHOBAaH HAa BOCIIPOM3BENEHUM 3apa-
HEe 3alMCaHHOM B IaMATb MM YCTAaHOBIEHHOH B KOJA IporpaMMmbl IIOcCie-

JOBATCJIbHOCTH YIIPABJIAIOIUX CUT'HAJIOB, JTAaHHBIN aBTOMAT TIOCTPOCH Ha
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JMHAMUYECKOH TeHepalMu TaKoOH MOCIeNOBATENbHOCTH. OTOT IOAXOJ IIO-
3BOJISIET YBEJIMYMTb UHCIO pEAln3yeMbIX CBETOBBIX 3((HEKTOB M OJHOBpE-
MEHHO yIPOCTUTb IIPOrpamMMy.

Ilpexxne 4eM O0OpaTUThCA K MNPHHOUNHAIBHON CXeMe — HEMHOTO TEo-
pun. IludpoBoil reHepatop mIyma, WIM TCHEPAaTOp ICEBIOCIyYaiHOH IIO-
CII/IOBATENIbHOCTH  NPSAMOYTOJBHBIX ~ UMITYJIbCOB, IIOCTPOGH Ha  OCHOBE
CIBUIOBOTO PETHCTPa, OXBAaUEHHOro oOpaTHOM cBs3bro. g  mosrydeHus
curHajma OOpaTHOH CBSI3M TNPUMEHEH CyMMaTop IO MOXYTI0 2 (JIOTHYECKHi
anement HCKIIIOYAIOIIEE WJIM). [lnuTensHOCT WMITYyJIbCOB M HHTEp-
BaJl MEXIy HUMU U3MEHAITCA MO MceBaociy4yailHomy 3akony. Ilepuon
MOBTOPEHUS  IOCIEJOBATEIBHOCTH  ONPENENSeTCs  paspsIHOCTBIO  Peru-
CTpa U 3HAUUTEIBHO IIPEBBIIAET MEPHOJ CIEAOBAaHMSA TAKTOBBIX HMITYIIb-
coB. Jlng TOCIENOBAaTENbHOCTH, COJEpKallell Bce COCTOSIHUSL — perucrpa,
KpOMe HYJIEBOT'0, IEPHOJL B CEKyHIaX paBeH

T, = (2" - 1),
rJe 1 — pa3psAIHOCTb PErucTpa; f — TakToBas yacToTa, ['I.

Ecan  TakTOBYI0 4acTOTy CHBHHYTh B 001aCTh HMH(PAHU3KUX 4YacToT,
a BBIXOZHbIE pa3psbl PErHCTpa HUCIOIb30BaTh JUIS YIPABIEHUS UCTOYHH-
KaMM CBETa, HanpuMep THUPISAHIAMM, MOXHO IOJYyYUTh CBETOBOH aBTO-
Mar, JOBOJBHO MPOCTOH IO CXEME, HO 4Ype3BblYaifHO HACBILEHHBIH B IUIa-
He peanusauuu dPpdexros. Bcero mpu BOCBMUPA3PSIHOM PETHCTPE MOXKET
OBbITh 10 255 KOMOMHALUI BKIIIOUEHHBIX U BBIKIIOYEHHBIX TUPJISHL.

Cxema aBromMaTa Ha ULU(POBBIX MHKDOCXEMAaX MajJoOi CTENEHU HHTe-
rpaluM, BOCBMHUPA3pSIHOM PETMCTPE CABUTa M MHKPOCXEME, COJIepiKa-
mei derblpe Jormueckux odnementa HMCKIIIOYAIOUIEE WJIM, mnoka3aHa
Ha puc. 3.5. T'eHepaTop TaKTOBBIX HMITYJIbCOB coOpaH Ha 3jieMenrax DD 1.1,
DD1.2 u tpansucrope VT1. YacToTy renepanyn MOXKHO H3MEHSATH I1epe-

+9B

MR e —t e
K aws.14 DD1
R1 | . lcz 1MKX18 B
330K ¢BBiB. 18 DD2 = k| 4 s
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.- il I DD2 R176VIEB Vo1 2
hx ] ‘al2
,.1DJ—ID&1 3 12°T'2 ‘J g i A e 7 7 P
| ___{ 1 4[] 2|4 o 1VT1KT3156
i H 13, - a2 VD3N | N
g ALY -
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SF1K3M-2 | ____VD: VD1 - VDS KI521A

- [ R2 100

Puc. 3.5. Cxema aBTOMaTa CBETOBBIX 2()()EKTOB Ha reHepaTope mIyMa
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MeHHbIM pe3ucropoM R5 B wunTepBase 5—50 I'm. Hmmynschl mocTymaroT
Ha Bxog C peructpa DD2. OH oxBaueH nerieil oOpaTHOH CBs3M, peanu3o-
BaHHOH Ha onemeHtax DD1.3 u DD1.4. Onemenr DD1.4 ucnons3oBan ans
YCTAaHOBKH pErucTpa B HAuyaJlbHOE COCTOSHME, OTJIMYHOE OT HyseBoro. Ilpu
9TOM HCIIONb3YeTCsl CBOMCTBO DJIEMEHTa, 3aKIIoYarolieecs B TOM, YTO IpU
HHM3KOM YPOBHE Ha OJHOM M3 BXOJOB OH SBIAETCS HOBTOPHTEIEM, a IIpH
BBICOKOM — HHBEPTOPOM CHTHajga Ha Jpyrom Bxoje. Ilpum mnomade Hamps-
KEHMs NMTaHus TpaH3uctop VT2 OTKphIBaeTCS HMITYIbCOM TOKA, IIPO-
TeKaromuM uepe3 kongeHcatop Cl, m Ha Bbixone snemeHra DD1.4 na Bpe-
MS  3apsSIKM  9TOrO  KOHJEHCATOpa YCTAaHABIMBAETCS BBICOKUH  ypOBEHb.
B nmepBble mnm BO Bce paspsibl perucTpa (B 3aBHCHMOCTH OT 3HA4YeHMs
TaKTOBOW 4YacTOThl) Oyner 3amucaHa Jjorudeckas eauHuua. Ilo 3aBepiue-
HUM 3apsfKu  KOHJEHcaTopa M 3akpbiBaHMs TpaHsucropa VT2 reneparop
mudpoBoil  mocnenoBaTenbHOCTH paboTraer B 0OblYHOM pexume. K BbIXO-
JaM  pas3pAloB pPETHCTpa uepe3 TOKOOTPaHWYUBAIOIIME pe3ucTopel R7—
R14 noxxmiouensl  Tpunucropusle omnromapsl  (Ul—US8), ¢  mnomomusio
KOTOPBIX MOHO YIpPaBJIATh HCTOYHHUKAMH CBETa, HAlpuUMep JIaMIlaMH Ha-

KaJinBaHUs, NOAKIIOYEHHBIMHU K UCTOYHUKY IIEPEMEHHOI'O TOKA.

ABTOMaT cBETOBbIX 3¢ dEKTOB
«berywas TeHb»

Ipemnaraemslii  aBTOMar coOpaH Ha JOCTYNHBIX JJI€MEHTaX U peanusy-
eT cBeToBOil 3(dexr «Oerymas TeHb», KOrja OIMH U3 4YeThIpeX I0CIen0-
BaTEIbHO pa3MEIIEHHBIX MCTOYHUKOB CBeTa IoramieH, a Tpu cBeTaT. Kak
TOJBKO  IOTAIIEHHBI MCTOYHHMK HAUYMHAET CBETHTb, COCEIHHH  TacHET
u T. A brnarogaps NpUMEHEHHIO MOIIHBIX HEPEKIIYaTeNbHbIX TPaH3HU-
CTOPOB MOXHO IPUMEHUTh B KauecTBe HCTOYHMKOB CBETa aBTOMOOWIIb-
HbI€ JIAMITbl HAKaJIUBAHHUS MOLIHOCTBIO JO HECKOJBKUX JIECATKOB BaTT.

Cxema ycrpoiicTBa mnoka3aHa Ha puc. 3.6. Ha ormueckux smemeHTax
DD1.1—DD1.3 cobpan reHeparop MpSIMOYTOJbHBIX HUMITyJbCOB C peETry-
mupyeModl 4actotod. Omemenr DD1.4 — OydepHblid, ¢ ero BbIXO#a HM-
MyJIbChbl IIOCTYMAIOT Ha TepBblii D-Tpurrep, KOTOpbIH BKIIOYEH Kak Jie-
JIUTeNb 4acToThl Ha JBa. C BbIXOAA II€PBOrO JEIHMTENsl HUMITYJbCHI C BJBOE
MEHBIIEH  YacTOTOM MOCTyHmaroT Ha BTOpodM  D-Tpurrep,  BKIIOYEHHBIN
agaornyHo. Ha sormueckux anemenrax DD3.1—DD1.4  cobpanbl  ne-
mudpaTopsl, KOTOpble MPeoOpasyroT [BOMYHBIM KOJ JeduTeNell dacTo-

TBI B H03I/II_II/IOHHLII7I.
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Korma na Bxomax opHoro u3 osaemeHtoB DD3.1—DD3.4  (mampumep,
DD3.1) oxHOBPEMEHHO IIPUCYTCTBYIOT BBICOKHE YPOBHHM, Ha €ro BbIXO-
JIe OKa3blBAaeTCs HM3KUH, M TpPaH3UCTOp, HOAKIIOYEHHBII K €ro BBHIXOLY
(VT1), 3akpeir. Ilostomy Ttpansucrop VTS5 Ttake 3akpwiT, jamna ELI
obectouena. Iloramen wu cBeroguon HLI1, xotopslii BeimonHseT QyHK-
LU0 UHIMKAUuMM paboTel ycTpoiictBa. OcCTaylbHBIE TPAH3HUCTOPBHI OTKPBI-
Tel, ¥ namnbsl EL2—EL4 ropsar. Ilpy nocTymiieHMM HMIyJlbca Ha BXOJ
MEPBOTO  AENUTENSl YaCTOThl COCTOSHUE CUETYMKOB HM3MEHSETCS, I103TO-
My TIOrallleHHas JlaMIa 3aropurcs, a OJHa U3 CBETAIIMXCA [OracHeT.
C moCTyIUIeHHEM KaXKAOro HMITyJIbCa TacHeT CleAylollas JlaMIa U 3aro-
paercs noramenHas. Tak dQopmupyercs sddexr «Oerymass TeHb». Cko-
pOCTh MEpPEKIIOYEHHs JIaMIl MOXHO H3MEHATh pe3uctopom R2 3a cuer
U3MEHEHHs YaCTOThl UIMITYJILCOB T€HEpaTopa.

HampspkeHue  NMUTaHUsT  MUKPOCXeM  CTAOWJIM3MPOBAaHO  IapaMeTpuye-
ckuM crtabunusaropom R3VDI1 u crimaxeHo konpeHcaropom C2. Bcee ane-

MCHTBI, KpOME IIEPEMCHHOI'O PE3UCTOPA, CBETOANOA0B U JIaMIl HaKaJIuBa-

- »
Hemp 14 DD1-003 VD17
KC159a ;

Ctelux188
B

001, OD3 - KSSSNA3
DD2 - KEB8ITI2
HL1 - HL4 ANAO7EM

Kows. 7D01 - OD3
- -

Puc. 3.6. Cxema aBTOMara «0Oerymias TSHb»
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HHS, pa3sMEIIeHbl Ha MAaKeTHOW me4YaTHOW Iwiate U3  (OIBIUPOBAHHOTO
cTexnorekcronura. [IpumeHeHsl mocTtostHHbe — pesucrtopel  MJIT, C2-23,
nepemennsie  CIIO, CII-1, CII4-1, xommeHcatopst — K50-35. Tpansucro-
pBl MOXHO TIPUMEHUTH JIOOBIE YKa3aHHBIX CEpHUH, a CBETOMUOABI — JIIO-
Ooro mBera cBeueHWs. Jlammbl HakagMBaHUS MOTYT OBITh aBTOMOOHMIIBHBIC
(12 B) cymmapHO# MOIIHOCTBIO B KaxjaoM kaHame no 40—50 Br. Kaxnsri
n3 TpaH3ucTopoB VT5—VT8 cHabXkaoT TEIIOOTBOJOM IUIOMIAZbI0O HE Me-
nee 30 cm2 Ilnary pasMemialoT B IUIACTMAacCOBOM KOPITYCE IMOIXOJSILIETO
pasmepa, Ha TeperHEH IaHENd KOTOPOTO YyCTaHABIMBAIOT —IEPEMEHHBIH
pesuctop u cBetoamonbl. Jlns muTaHWs 1moTpeOyeTcs HecTaOMIM3HPOBaH-
HBIE OJIOK THUTaHWA C BBIXOAHBIM HampspkeHneM 12 B, obecneunBarommit
BEIXOZHYI0O MOIIHOCTb, OIPEACIIEMYI0 JIaMIlaMH HakanuBaHus. Ecim npu-
MCHHTh OJIOK NHTaHHA OT KOMIIBIOTEpA, /IS IUTAHUS MHUKPOCXEM MOX-
HO HCIIONb30BaTh €ro BBIXOJAHOE HampsbkeHue 5 B. Pesucrop R3 u cradu-

mutpoH VDI B 3TOM citydae U3 CXeMbl HCKIIIOYAIOT.

ABTOMATbI YNNPABAEHUA
BOAAHbIMU HACOCAMU

ABa npocTbiXx aBTOMAaTa yrnpaBAeHUA
BOAAHbIM HAaCOCOM

VY MHOrMx uurareleil Ha JauHOM YYacTKE HMJIM B 3arOpOJHOM JOME HMEeT-
Csl €MKOCTb, KOJIMYECTBO BOJbl B KOTOpOH HEOOXOAMMO MOIJEPKMBATh Ha
OIPE/IEICHHOM YpOBHE. OTa €MKOCTb MOXET ObITb YacTblO CHUCTEMBI BO-
JIOCHA0XKEHUS, OTOIUIEHMS MWIJIM HPOCTO PE3EPByapoM JUIsl JIETHEro [Jylla.
BbeiBaeT M Tak, 4YTO yYpOBEHb BOJbI TPEOYETCsl BCSYECKH IOHMXKATh, OTKa-
4MBas €e, HallpUMep M3 3aTallJIMBaeMOro BECHOM 110/1BajIa JIX 1orpeoa.

Ipemnaraemoe mpocroe  yCTPOHCTBO, KOTOPOE BIIOJHE MOXHO — CO-
OpaTh B TEYEHHE OJHOTO [HS, HE TOJIIBKO AaBTOMATHU3UPYET IOJJepiKaHue
ypoBHS BOAbl B 0ake, HO M U30aBIAET OT OIACHOCTH IO 3a0bIBYNBOCTH
OCTaBUTh Oak IyCTbIM WM HAIMTh B HEr0 CTOJBKO BOABI, YTO OHA BBI-
IUIECHETCS HapyxKy.

Camast ciokHass 4acTb pabOTbI — M3rOTOBUTH JATYUK YPOBHS BOJIBIL.
OH mpencTaBasteT coOOH OMYNIEHHYI0 B 0aK BEpTHKAIbHO IITACTHKOBYIO
TpyOy, BHYTPH KOTOpPOH CBOOOJHO IEpEMENIAeTCsl IOIUIABOK C  HEOOJIb-
LIMM HOCTOSTHHBIM MarHuToM. CaMblil MOAXOALIMI MaTepHa JUist
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HOIUIaBKa — TMICHOIUIACT, B KOTOPBIH YIIAKOBBIBAIOT OBITOBYIO TEXHHKY.
Mareutr MOXHO HaifiTH B JUHAMHYECKOH TOIOBKE TI'POMKOTOBOPHTEINS,
B TOJIOBHOM TeneoHe, B JIIEKTPOJABMUraTene OT MpHlIeameil B HEroIHOCTb
nerckoi wrpymku. UroOBl IOIUIABOK HE BBINAal K3 TPYOBI, €¢ HIDKHIOIO
9acTh IIEPEKPHIBAIOT HEMATHUTHOM INITMNIBKOM, HAampHMep M3 MEIHOH IIpo-
Bonokd. CHapyku Ha TpyOe YKPEIUIIIOT [Ba TICPKOHA, IIPUYEM MECTO HX
YCTAHOBKM ~ INPUJETCS  MOAOMpaTh  SKCHEepUMEHTaNbHO. I[lepBblii  repkoH
JOIDKEH 3aMbBIKAaTbCA II0J JefCTBHEM MArHHTHOIO IIONIA IOIUIaBKa, KOTJa
KOJIMYECTBO BOABI B 0ake [JOCTHraeT MaKCUMyMa, M HO0aBIATH ee¢ OoIbIIe
He Tpebyercs. BTopoll TrepkOH yCTaHAaBIMBAIOT HIDKE IepBoro. Ero 3amel-
KaHMe O3HAyaeT, 4TO BOJAbI B 0ake OCTAJlOCh MaJl0 M €€ 3amac HeoOXOAuMOo
MONOJIHUTG. JIJIi  TOBBIIIEHUS! HAAEKHOCTH CHCTEMbl B  HEHNOCPEICTBEH-
HOM OJM30CTH OT KaXIOro TIepKOHa MOXKHO pPa3MECTUTh €lle 10 OJHOMY,
COEIMHUB KaXKy10 Mapy TepKOHOB MapajlienbHo.

YuTtuTe, UYTO pacCTOSHHE MEXIy TIepKOHAMH — JaT4YMKaMH BEpPXHEro
U HIDKHETO YpOBHEH BOJbI — JODKHO OBITH JIOCTaTOYHO OOJBLIMM, YTO-
Obl MarHHUTHOE II0Ji€ IIOIUIABKa HHUKOTAa He JeHCTBOBAJIO HA HHUX OJHO-
BpeMeHHO. Kak Oyner scHO U3 JalbHEHIero, JUIMTENLHOE OJHOBPEMEH-
HOE 3aMBIKAHHE TEPKOHOB MOXET IIPUBECTH K HENPHUATHOCTAM. | epKOHBI
U uIylme K HUM IIPOBOAA HEOOXOOMMO 3allUTUTh OT BOABI, IIOKPHIB HX
HOAXOAIIMM KOMIAYH/IOM MJIU TE€PMETUKOM.

CxeMa »3JIEKTpOHHOrO OJjoKa aBTOMara u3oOpaxeHa ©Ha puc. 3.7. OnH
mocTpoeH Ha omnepanuoHHoM ycwimtene (OY) DAL, BrIIOYEHHOM TIO
cxeme rtpurrepa IlImurra. Hanpspkenne Ha wuHBepTupylomem Bxoze OY
paBHO HAaNpsDKEHUIO cTabunmsauuu crabunurpona VDS — 3,3 B. Ilpen-
MOJIOKHUM, YTO B MOMEHT BKJIIOUEHHUs IIMTaHMS aBToMara Oak 3aloJHEeH
HAMOJIOBUHY M TIIOIUIABOK C MAarHUTOM HaxoAuTcs Hmwke repkona SF1, Ho
Beiie SF2, mostomy o6a onu pasoMmkHyThl. Kongencatop C2 paspsokeH.
3apsaanTbCsl BCErja CyLIECTBYIOIIUMM BXOAHBIM TokoM OV emy He mO03BO-
nger pesuctop R2. B 3ToM cocTOSHMM HanpsykeHHE Ha HEHHBEPTH-
pyromeM Bxoge OY OmmM3ko K HyJIeBOMYy — OHO MEHbIIEC, 4eM Ha HHBEp-
tupytomieM. B pesynbrare HampsbkeHne Ha Beixoge OY  Takke Onm3ko
K Hymo. Yepe3 ycuIMTENb TOKA — OMHUTTEPHBIIl MOBTOpUTENb HA TPaH-
sucrope VTl — oHo mnocrymaer Ha pene Kl, HO HemocTaTouHO sl €ro
cpabaTbiBaHuMs. KOHTaKTHI pene pa3sOMKHYTBI, W BKIIOYAeMbIi HMHU IIO-
naomuii Bogy B Oak Hacoc He paGotaer. Korma kosnmuectBo Boabl B Oa-
K€ YMEHBIUUTCSI HACTONBKO, YTO IIOIUIABOK C MArHUTOM OKaXeTCs pPAIoM
¢ repkoHoM SF2, mocnenHuil 3aMKHETCs. OTO NpHBEAET K YBEIMUYEHHIO

HarpsHDKCHHUS Ha HEMHBEPTUPYIOIIEM BXOJC OV nouru J0 HaIpsDKCHUS
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IUTaHUsT — 3aBeJoMO Oounbllle, 4YeM Ha HHBepTUpYlomeM Bxone. Hamps-
xeHue Ha Bbeixoge OY u omurrepe Tpansucropa VTI, ckaukom yBe-
JMYMBINNCH, CTaHET JOCTaTOYHbIM st cpabareiBanust pene Kl.  Ero
3aMKHYBIINECS KOHTAKTHI BKIIOYAT HACOC.

Ilo mepe HakomieHuss BoAbl B 0ake IIOIUIABOK BCIUIBIBACT, YAAISASACH OT
repkoHa SF2, Kkoropblif 4epe3 HeKOTOpoe BpeMs pa3Mbikaercd. Ho 310 He
BBI3BIBACT M3MEHEHUs cocTosHHs OY ¥ BBIKIIOYEHHS HAcoca, IIOCKOIBKY
YacTb BBIXOJHOro HanpspkeHus OY mHocCTymaeT Ha €ro HEMHBEPTHUPYIOMIUH
BXOJ IO LENM HOJIOXKUTENbHOH oOpatHOi cBsi3u R4VD6. Jlng BbIKIIOUE-
HHA Hacoca HEOOXOAMMO, 4YTOOBI MArHWT, IIOJHHMAsCh BMECTE C IOIUIaB-
KoM, jpocTur repkoHa SF1 u BbI3Ba) €ro 3amblKaHMe. OTO YMEHBIIMT Ha-
NpsDKEHHEe Ha HeuHBepTHpylomeMm Bxose OV 10 HOMS M BEpHET aBTOMAT
B HCXOJHOE COCTOSHHE C BBIKIIOYEHHBIM HAcocOM. B TakoM cCOCTOSIHHUM OH
ocTaHeTcs M Iocie pa3Mblkanus repkona SF1 B pesynbrare pacxonosa-
HHS BOABI U3 6aka BILIOTH 0 HOBOTO 3aMbIKaHUs TepkoHa SF2.

OnepaunonHslii  ycuaurens LM709  MOXHO  3aMEHHTh  MPAaKTHYECKH
moObiM  apyruM. Pene K1 — 812H-1C-C winu nonobHoe ¢ 0oOMOTKOH Ha
12 B. Ecim MOIHOCT, KOHTAKTOB pejle HEJNOCTaTOYHA [JIsi HEHocpen-
CTBEHHOTO YIpPABJIECHHUS HMMEIOMUMCS HAacOCOM, MOMKHO IIPUMEHHTb IIPO-
MEXyTOUHOE pelie-ITyCKaTeb.

Juoner  KJ[243A 3amenstorcss  awomamu  1N4001, awoxm KJI522B —
IN4148, crabumurpon KC 133 A — npyr um ¢ takum sxe (3,3 B) unn HemHo-
ro MEHBUIUM HamlpspkeHHeM crabunmsauud. B kpailHem ciydae BMecTo
CTaOWJINTPOHA MOXKHO BKIIOYMTb B IIPSIMOM HAlpaBIe€HUM [JBa-TPU CO-
€IMHEHHBIX IIOCIENOBATCIbHO OOBIYHBIX KPEMHHEBBIX MAJIOMOIIHBIX JHO-
na. 3ameny Tpansuctopy KT815A ciemyer nopbupars ¢ y4eToM TOTrO, 4TO

i VD1-VD4

~ 9-12B

i

Puc. 3.7. Cxema dJIEKTPOHHOTO 0JIOKa aBTOMATa yIpPaBJICHHs BOIASHBIM HACOCOM



ABTOMATbI YNIPABAEHMS! BOASIHBIMW HACOCAMM '

JIOIyCTUMOE 3HAa4eHHEe TOKAa €ro SMHTTepa (WIM paBHOTO €My TOKa KOJ-
JIEKTOpa) HE JOJDKHO OBITh MeHblle pabodero toka obmorku pene Kl. Bos-
MOXKHO, 3TOT TpPAH3UCTOP TNpHAETCS CHAOMUTh TEIoO0TBOAOM. [lurtaror
aBTOMAaTr OT JI00Or0 HCTOYHHKA mocrosHHOro (12—16 B) wimm nepemen-
Horo (9—12 B) HanpspkeHUsl, pacCUMTaHHOTO Ha TOK HAarpy3KH He MeHee

1 A. OcHoBHOe TpeOOBaHHE K HMCTOYHHMKY — HaAEXKHAas H30JILUSI €ro BbI-
xoma or ceru 220 B. UroObl uMeTb BO3MOXHOCTb YIPABIATb HACOCOM
BPYYHYIO, IApAJLICIBHO TepPKOHAM MOYKHO HOJKIIOYUTH JBE KHOIIKH.

Haxxatne Ha omHy w3 HuMX (mapaulenpHylo TepkoHy SF2) BrimounT Ha-
coc, a Ha Jpyrywoo (mapajulenbHyto repkony SF1) — Beikmount ero. OnHa-
KO KHOIKHM CJIe[yeT pPAacCIOJIOXKHUTh TaK, 4YTOObI HEBO3MOXKHO ObUIO HaXaTb
Ha HHMX OJHOBpeMeHHO. lHaye, Kak M IIpU OJHOBPEMEHHOM CpabaTbIBa-
HHUM TEPKOHOB, TIPOM30HMIET 3aMblKaHME MCTOYHHKA IMTaHHsA aBTOMaTa
Ha pesuctop R1 wyepes muommenii Moct VDI1—VD4, 3aMKHyTble TI€pKOHBI
W KHONKHM. XOTS HOMHHAIl 3TOr0 pe3UcTopa BBIOPAaH TaK, YTO TOK 3aMbl-
KaHM HEe JOCTUTHET 3HAueHMs, NP KOTOPOM HCTOYHHMK IHTaHUS HeMel-
JICHHO BBIIJIET M3 CTpPOs, B Clydae JUIMTEIBHOIO IPOTEKaHMs TaKOro TOKa
JleTalli UICTOUHHMKA U CaMOI'0 aBTOMaTa MOT'YT II€PerpeThesl.

IMorpyxHble BHOPOHACOCHI MONYYHIM IIHPOKOE pPacHpOCTpaHEeHHe Oina-
rojapsi NPOCTOMY MOHTaXy WM BBICOKOH mpou3BogurenbHocTu. K coxane-
HHIO, BCEM UM NPHUCYIl OAUH HENOCTaTOK — OHHU OBICTPO BBIXOIAT M3 CTPOS
Ha XxojoctoM xoxy. Hambosnee mnpocTbiMM M YHHMBEpPCAIbHBIMH OKa3bIBAaOT-
Csl yCTPOMCTBA, KOHTPOJMPYIOIIUE KOJIMYECTBO BOABI IO €€ YPOBHIO B Oake
uIM To00oM JIpyroM pesepByape. OHH MOTYT OBITH HCIIONB30BAHBI HE TONb-
KO mus obecnedeHusi Oe3omacHOil paboTel BHOpOHacoca, HO M Ui OOpPHOBI
C TOJTOIUIEHHEM IIOJBAJOB M NOrpedOB, a Takke JUI MOJJECp)KaHUs HeoO-
XOJIMMOT0 YPOBHS JKHJKOCTH B 6aKax CHCTEM TEIUIO- U BOJOCHA0KEHUSL.

B npennaraemom aBromare, cxema KOTOpPOro usoOpakeHa Ha puc. 3.8,
B KaueCcTBE OCHOBHOTO YIPABIIAIOIIETO 3JIEMEHTA HCIIONb30BAH HHTETPailb-
wblii Taitmep NES5S55. Anroputm paGoTbl JOBOJNBHO mpocT. Jlomyctum, ypo-
BeHb BOJBl B KOHTPOIHPYEMOM O0O0BEME TaKOB, 4YTO 00a IIOAKITIOYCHHBIX
k konoake XT1 parumka cpaboranu: €€ KOHTaKThl 2 U 3 COGJUHEHBI C KOH-
taktoM /. Hampsokenwe Ha Bxomax S u R TaiimMepa Omm3ko kK HyIIO, M €ro
BHYTPEHHHH TPUITEp IEPEXOAUT B COCTOSHUE, COOTBETCTBYIOHIEE BBICO-
KOMY YpPOBHIO HampsbkeHHMs Ha BbiBogax 3 u 7. Ilpm Haxaroit kHonke SBI
K BeIBONY 3 mojaxiodyeHa obOmorka pene K1. CpaboTaB, OHO BKIIIOUaeT Ha-
COC, KOTOpbI B 3aBUCHMOCTH OT pEIIaeMOH 3aJayd OTKayMBaeT BOAY U3
KOJIOALIA MM MojBajla JMOO mojaer ee B 3anoiHseMbiil Oak. Cmycrs He-
KOTOPOE BpEMs B Pe3yJIbTaTe U3MEHEHUs YPOBHS BOJIbI Pa3MbIKaETCS
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Lens, coefuHsBIIas KOHTakThl [ u 2 xonoaku XT1. YpoBeHb HampspkeHUs
Ha BXoJe S TaliMepa CTaHOBHUTCS BBICOKMM, HO TPHITEp TaliMepa OCTaeT-
csi B TIPEXKHEM COCTOSHHUM, IIOCKOJIBKY YpOBEHb Ha BXoie R Bce eme HH3-
kuit. Hacoc mnpopomxkaer paGorarts. Tombko Korma pa3oMKHETCs LeMb, CO-
enuHstomas kKoHtaktel / u 3 kxomoaku XT1, M cTaHeT BBICOKHMM YpPOBEHb
HampspKeHUsl Ha BXoje R, Tpurrep U3MEHHT COCTOSIHHE, YTO IIPUBEIET
K BBIKIIOYEGHHIO Hacoca. Ecimm roBopurs Ooinee TOYHO, BHYTPEHHHE KOM-
[apaTopbl HANpPSOKEHUs, HMEIOIMecs B TaiiMepe MeXIy ero BHEIIHUMH
BbIBOJAMM M BXojamMu RS Tpurrepa, uMeroT pasHble IIOpOru cpabaTbiBa-
nHua. s koMmapatopa Ha BXoJe S 9TO OJHA TPeTh HANPSDKEHHs IHTaHMS,
a Ha Bxome R — nBe Tpern. MMeHHO oba 3TMX mopora AOJDKHBI OBITH Hpe-
BBIIICHBI, YTOOBI TPHUITEP MEpele] B COCTOSHHE, COOTBETCTBYIOLIEE Ha-
MPSDKEHUIO, OJIM3KOMY K HYJIEBOMY.

Bo MHOrux ciy4asix CONPOTUBIICHHE [aTUUKOB B Pa3OMKHYTOM COCTO-
SHUU JaJleK0 He OCCKOHEYHO — OHHM paboTaloT B BOJHOU cpeme JHOO IpH
HOBBIILIEHHOH BJIQJKHOCTH, IO3TOMY YyTeuka Toka HeusOexHa. Ilpu 3amer-
HOM yTeuke pesuctopsl R1 m R2, Bo3MoxHO, norpedyercs mnomoOparh Tak,
4yToObl O00ECIeUUTh HY)XKHBbIE 3HAUEHMS HANpsDKEHUs Ha BXoJax Taimepa.
JByxuBetHelii cBetogmon HL1 ¢ oOmuM KaTomoM KpUCTAIOB  Pa3sHOTO
LBETa CBEYECHHs IpeJHa3sHaueH M1 BHU3YyaJbHOIO KOHTPOJISI paboThl aB-
Tomara. YToObI B IEKYpHOM pEeKHME OOCCICUUTh 3€JICHOC CBCUCHHE CBe-

TOAUOJA, a B paboyeM — KPacHOE, IMECTCS HHBEPTOP YPOBHS Ha TPaH3U-

R1* R2*
30k_30k R3 1k
DA1 NES55 HL1
XT 1 "Beramon® Iﬁ H-E Gl 3 3 43.1_}“(— §ﬂ0331A
s — /4
2 8 /R ]GN ::J X [R5 % H e
o2 2{s *Un |
ol Es ng 3en
| et
J°'1 1 mg VT4
x2se | T T 01— KT3102A
so- vD1 1 cs 220 B"
. | KAS21A [ ©T _ lo,1X6308 XT3 2208
- o[ NN
—— 2 o
470MKX25 B XT4 "Hacoc”
/ SB1
R4 100

Puc. 3.8. Cxema 3I€KTPOHHOT0 OJI0Ka aBTOMAaTa yIpaBIeHUS]
HOTPYXXHBIM HACOCOM
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crope VTI. Ilpu BBICOKOM YypOBHE HaIpsDKEHUs Ha BbIBoJe 3 Taiimepa
BHYTPEHHHMH TpaH3UCTOp BbIXoga 7 3akpbIT. [lostomy Tpamsucrop VTI
OTKPBIT TOKOM, TEKyIIUM uepe3 pe3ucrop R3, u TOk, 3agaHHBIA pe3ucro-
pom R5, Teuer uepe3 ydacTOK KOJUIEKTOPp—HAMHUTTEp TPaH3HUCTOpa, a He
yepe3 3eneHblil kpuctamn cBeroamona HLI. Tlostomy cBeTHTCS TONBKO
ero KpacHelif kpuctami. Korma Ha BelBoje 3 TaliMepa HU3KHHA ypOBEHb
U KpacHBI KpUCTaJUl CBETOAMOAA HE CBETUTCS, BHYTPEHHHH TpPaH3UCTOP
Ha BbIXOJE (BBIBOA 7) TaiiMepa OTKpbIT, a Tpansucrop VT1 3akpeir. Tok
TeueT uepe3 pesucrop RS u cBerdamuiics B 9TOH CUTyallud 3€JEHBIA KpH-
cTamn cperoauona. KoHeuHo, BMECTO JBYXLBETHOTO CBETOJMOJA MOXKHO
IOPUMEHHUTh JBa OOBIYHBIX PAa3HOTO IBETAa CBEYEHUS. BBIHOCHOH KHOIOUY-
HbIl nepexmouarens SB1 mo3BosisieT BKIIOYATh HACOC BPYYHYIO, OJHOBpE-
MEHHO OTKIIo4as apromaTuky. Llemb R4C5 — wuckporacsimas, oHa 3allu-
maeT KOoHTakThI pene K1 or obropanus.

ABTOMaT CcOOpaH Ha OJHOCTOPOHHEH Ie4aTHOH IUIaTe w3  (QONBrHpo-
BAaHHOTO  JIMCTOBOIO  M3OJSIIMOHHOrO  Marepuayna. Jis  moAKIOYeHUs
BHEUIHMX Ieneld  HCIONb30BaHbl  KOHTAaKTHBIE KOJOJAKM C  BHHTOBBIMH
saxuMmamu  350-031-12  (XI), 350-021-12 (X2) u 300-021-12 (X3, X4).
Ecin or mnepexmouarens SB1 pemeHo oTkaszaTbCs, Ha IUIaTe CIEIyeT CO-
€IMHUTb  IIPOBOJIOYHOH  INEpEMBIYKOH  KOHTAKTHbIE  IUIOMIAJAKH, IpEAHa-
3HAuUeHHblE JUII KOHTakToB [/ x 3 mepekmouarens. MOXXHO He MOHTHpO-
BaTb M Yy3€Jl CBETOBOM MHAMKAaLMU. B 3TOM cilydae Ha IUIaTe He HY>KHBI
cseroguon HL1, tpamsucrop VTI um pesucropelr R3, RS m R6. Xors raii-
mep NES555 umeer oteuectBenHblii anasor — KP1006BU1, npu HeoOxo-
JIMMOCTH 3aMEHbl HMMIIOPTHOTO IpuOOpa ciemyeT HMETh B BHIY, YTO Yy OTe-
YECTBEHHOTO MAaKCHUMAQJIbHBI TOK Harpy3ku Basoe Meseme (100 MA
BMecto 200 MA). 3amMeHa MOXXET IPUBECTH K HEHaJexHOH paboTe aBToO-
Mara npH Hcnoiab3oBaHuM pene Kl ¢ ManbiM  compoTuBieHHEM 0OMOT-
ku. Tpansucrop KT3102A 3amensercs mobbim u3 cepuit KT3102, KT315,
a Takke TpaHsucropoMm BC147 wunmm  ApyruM  MajgoMOLIHBIM — TPaH3MCTO-
poM cTpykTypel n—p—n. Bwmecro cBeroguoga AJIC331A  gomyctumo
YCTAaHOBUTH JPYrOd JABYXLBETHBIM, KpPHCTalIbl KOTOPOIO COEAMHEHBI MO
takoi ke cxeme — L-59EGC, L-839EGW, L-239EGW, wmm, kak yxe Obl-
JIO CKa3aHO, MCIOJb30BaTh JBa OTJACIbHBIX CBETOJAMOJA pPAa3HBIX LBETOB
ceeuenns. Pene K1 — WIJ113-2C-12VDC (pabouee HampspkeHHE OOMOT-
ku — 12 B, comporuBnenne — 200 Om). BmecTo HEro MOXHO HCIIONB30-
Batb pene KSD215AC3, KSD225AC8, KSD240AC3 u gapyrue ¢ pabounm
HanpspkeHueM 9—I12 B M KOHTakTamM, CIOCOOHBIMH ~ KOMMYTHPOBATh

TOK 5 A npu HanpsbxeHuu 220—240 B.
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ABTOMAaT  MOXHO  INHTaTh  OT  IPOCTEHIIEr0o  TpaHCHOPMATOPHOTO
WIA WMIYJIbCHOTO OJIOKa MHTaHMSA, JaloOUWIET0 IIOCTOSIHHOE —HAIpsDKEHHE
9—I12 B mpu toke Harpy3ku 200 MA. JlaTyuku YpoBHS BOJBI MOTYT OBITH
MIOOBIMU:  ONTHYECKMMH,  €MKOCTHBIMH,  YJIbTPa3BYKOBBIMH,  KOHTAaKTHbI-
mu. EpumHCTBeHHOE TpeOoBaHME K HMM — OJM3KOE K HYIIO COIpPOTHBIIE-
HUE BBIXOJHOW LENM NpPH HAIWMYUM BOJBI HA YpPOBHE YCTAaHOBKH JaT4H-
Ka M KaK MO>KHO 0OJIbIIIee CONPOTHBIICHUE B €€ OTCYTCTBHE.

CaMmplii TIPOCTOM JAaTYMK — KOHAYKTOMETPUYECKHH — MOXHO CJeNaTh
W3 OTpe3Ka TpexXKWwibHOro kabens. KoOHIBI ero »wi, omyckaeMmble B pe3ep-
Byap C BOJOH, 3auumieHsl OT m3oysimuu Ha jiumHe 10 mM. Ha npyrom koH-
e OTpe3ka KaOenas IpoBOJa IIOAKIIOYAIOT K KOHTAaKTHOM koioxke XT1,
MpUYeM HOMepa IMPOBOAOB Ha puC. 3.9 COOTBETCTBYIOT HOMEpaM ee¢ KOH-
takTtoB. KoH(purypaums, mnokazaHnas Ha puc. 3.9, a, COOTBETCTBYET CIy-
4alp, KOIJla pe3epByap ¢ BOAOH — 3To kosojen. [lorpyxeHHBIH B BORY BH-
OpanmoHHBI Hacoc TpeOyeTcst BBIKIIIOYNTH, €CIM €€ YPOBEHb B KOJIOJIE
OIyCTUTCSA HIDKE MHHHMAIBHOTO jomycTtuMoro. OTkadka BOABI HAYHETCS
BHOBb, KOIJIa €€ YpPOBEHb JIOCTUTHET KOHIA mpoBoja 2. Ecmu aBromarnue-
CKM HayMHATh OTKAa4yKy He TpeOyeTcs, MOXKHO COEAMHHUTH IPOBOJ 2 C IIpo-
BogoM / kxHomkod SB2, kak mokasaHo Ha puc. 3.9, 6. OrTkauka HadHETCS
IIpY HaXXaTHM HA 3Ty KHOINKY HE3aBHCHMO OT KOJHMYECTBA BOJBI, HO aBTO-
MaTHYECKH IPEKPaTUTCS, KOrJa €€ YPOBEHb OIYCTUTCS 10 MHHHUMAIBHO-
ro. Jlng mojiepkaHWs 3aJlaHHOTO YPOBHS BOJIBI B 0Oake MpPOBOJA JaTdyuka
MOJKIIOYAIOT, KaK Moka3aHo Ha puc. 3.9, 6 Korma ee ypoBeHp HmkE 000-

3HAQYCHHOI'0 Ha PUCYHKE MaKCUMyMa, HaCOC aBTOMaTU4€CKH BKJIOYACTCs,

K XT1
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Puc. 3.9. Cxema IpoCTEHIIIEro KOHIYKTOMETPUUECKOTO TaTYNKa:
@ — BBIKJIFOYAIOIIET0 HACOC MPH MOHKEHUH YPOBHSI BOJIBI HUKE 33/IaHHOTO;
6 — TO K€, C BOSMOYKHOCTBIO BKIIFOUEHHSI BPYUHYIO;
6 — JUTSL TIOJUIEPIKaHMs 33/IaHHOTO YPOBHSI BOJIBI B Oake
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KOoTJa HKe — BBIKIIOUaeTrcs. Eciu Boma IOCTYHaeT 1104 HAlopOM U3 BO-
JAO0IpoBOJa, HACOC MOKET OBITh 3aMEHEH DJICKTPOTUAPOKIAIIaHOM, OTKPbI-

BAacMbIM U 3aKpbIBA€MBbIM I10 CUTHAJIy aBTOMAaTa.

ABTOMAaTUKa ynpaBAE€HUSA
BHYTPUAOMOBOU CUCTEMOU BOAOCHABKEHUSA

Crenmyromast TeMa — BOJONpPOBOA. XOPOIIO, €CIH €CTh LEHTPAIN30BaH-
HBI TOPOJACKOM BOJONIPOBOA C HOpPMalbHBIM JaBieHHeM. Ho wuHOrnma Bo-
JOIpOBOAa HET BooOme, IHOO0 ecTh, HO Hamop Od4eHb cnabbii. Ecmu
BOJOIPOBOJA HET BOOONIE, €CTh JBa CHOCO0A BBIATH U3 IIOJNOXKCHHS.
IlepBblii — OypeHHE CKBaXHHBI M ¢ OOOpYHOBaHME IO BCEM IpaBHIIAM.
B oaToM cnywae HuYero u300peTaTh HE HYXHO, JOCTQTOYHO HAWTH cClie-
[UAINCTa M 3aIUIAaTUTh JEHBIW. Bropoil — o006bluHBEIT Kononen. Komoxen
MOXeT yxe OBITh Ha ydJacTKe, €My MOXET ObIThb MHOIO JICT, M IIOCJIC YHCT-
KA OH MOXET [aBaTh YHCTYI0 M BIOJHE NPHTOJHYIO IS NUThS M IIPOYMX
HyXI Bogy. Ho HaMm HyXeH BOZOIPOBOJ, IIOTOMY HAJ0 OPraHH30BaTh
nojady BOJBI M3 3Toro kojoaua B goM. Camblif mpoctoil cnmoco6 — wuc-
II0JIb30BaHHE HEJOPOrOoro IMOrPY)KHOro Hacoca («Maunbli» WIH €ro HM-
HOPTHBIH aHAJOT) IDIIOC BOJOIPOBOJ M3 IUIACTHKOBOH TpyOBI MM  ap-
MHpPOBaHHOTO IILIAHTa, IPOJIOKEHHbII B TpaHIIee ITyOHHON He MeHee

1,5 M. MoXHO clenaTb KHONKY B JIOME, KOTOpasi OyJIeT BKIIOYaTh HAacoc.
Ho 310 He coBceM yHnoOHO, K TOMY JK€ IpPH 3HAYUTEIBHOH HPOTSHKEHHO-
CTH BOJONIpPOBOZA Boja OymeT HOCTymath B KpaH C HEKOTOPOH 3a/epik-
KOH. A eclmd 3TOT BOAOHPOBOJ HPEANONAracTcs HCHONb30BaTh M JULA
HONNUTKA  CHCTEMBl  BOISHOTO OTOIUICHHS HAa OCHOBE COBPEMEHHOIO
ra30BOr0 KOTJIa C aBTOMATHKOM, TO ¥ BOOOIIE HEIPUEMIIEMO.

IMonmyuaercs, YTO HyXKHA WHAWBHAYyalbHAs BOJOHANOpHas OamHsi. B Ma-
rasuHax XO3SHCTBEHHBIX TOBApOB IPOJAIOTCS OOJBIINE ILIACTMACCOBBIC €M-
KocTd m1s Boabl. HykHO BEIOpaTh eMKOCTH 00beMoM He MeHee 200 1 U ycra-
HOBHUTh €€ Ha 4epiake JoMa, BBINIE BCEX TOYeK Bopopasdbopa. B 3ty emxoctsh
MO>KHO HaKa4yMBaTh BOAY C NOMOLIBIO HAacoca M YK€ W3 Hee I0JaBaTh B CaH-
y3el, KyXHIO M CHCTEMY OTOILICHHS, PACIIOJIOKECHHBIC HA IEPBOM 3TaXE.

Tenepp mnoTpeOyeTcs aBTOMAaTHKa Ui IOJJEPXKAHUS YPOBHA  BOJBI
B 9TOH eMKOCTH. BOT TyT M HIpUXOIUT Ha IIOMOILIb 3JICKTPOHHKA. 31ech He-
00X0IUMO cpa3y 3aHAThCS TeM, 4TOOBl Boja B 0Oake HE HMeNla TalbBaHU-
YeCKOH CBSI3M C 3JIEKTPOCEThI0. DTO BaXKHO, NOTOMY M HAJ0 CHENATh CXe-

MYy Takx, 4yTOOBI OHA ObLIa pasBs3aHa OT JICKTPOCETH KaK 110 MUTAaHUIO, TaK
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n 1o cmocoby BKIIOUEHHMS Hacoca. B paccmarpuBaemMoMm citydae mpormie
BCEro 3TO TpeOoBaHME OBUIO peaau30BaTh, HCHONB3YS TpaHCOpMaTop-
HBII HMCTOYHHMK IMTAaHHS JUI CXEMbl aBTOMAara W OJICKTPOMArHUTHOE pe-
JIe JUIsl BKIIIOYEHHS Hacoca.

Cxema (puc. 3.10) moxer paboraTh Kak B aBTOMAaTHYECKOM, TaKk M B pyd-
HOM pexume. [lng aBTOMaTHYECKOro pexuMma Iepekimodarens Sl Hyx-
HO YCTAaHOBHTh B COOTBETCTBYIOIEE IIOJIOXKEHHE. Py4HOH pexuM mMeeT
JIBa TOJOXKEHHS — BKJIIOYEHO M BBIKIMIOYEHO. COOTBETCTBEHHO BKIIOYa-
eTcs WiIM BbIKIIOYaeTcss Hacoc. CHcTeMa [aTYMKOB M3TOTOBIEHAa W3  TpeX
OIaMIOYpoOB U3 Hep)kaBeromed cramu. JIBa Imamiypa OCTaBJIE€HBI IOJHOW
JUIMHBI, @ TPETHH CYyNIECTBEHHO YKOPOYeH, TakK, 4YTOObl OH e[Ba J0CTa-
Bal /IO HIDKHEH KPOMKHM BEPXHEr0 OTBEPCTHS IUIACTMAcCOBOrO 0aka, Ko-
TOpBI HamoMuHaeT Oonplryro OaHky. Ha cxeme mnmHHBIE nat4mku 000-
3nauensl E1 u E2, a ykopouennsiit — E3.

[Ipuammn  paboTel — pearnpoBaHHE Ha 3JIEKTPONPOBOJHOCTH  BOJBI.
JomyctuMm, 6ak mycT. DTO 3HAYMT, YTO BCE JaTYMKH HE KOHTAKTHPYIOT C BO-
ol (ypoBeHb BOIbI Huke HIKHHX KoHIOB El m E2). Uepes pesucrop R2
Ha Bxoabl umHBepropa DI1.3 mocrymaer HampspkeHHE, Ha BBIXOJAE ITOCIEN-
Hero — Jjormdeckuii Homb. Yepes pesucrop R1 moctymaer HampsbkeHue
Ha oauMH 3 BXozoB 31eMeHta D 1.1. Ha smemenrax D1.1 u DI1.2 moctpoen
RS-tpurrep, mosromy Hammume eaumHHIl Ha BeiBoge J DI1.1 BbI3bIBaeT me-
pEKIJIIOYEHHNE TpUITepa B COCTOSIHHE JIOTHYECKOH COUHUIBI Ha BBIXOZAE 3JIe-
menta D1.2. Tpansucrop VTl orkpbiBaercs, u, ecnu Sl Haxogurcs B IO-
JIOXKEHNH «aBTOMaTWdeckm», pene Kl momwmogaeT Hacoc K 3IEKTPOCETH.
Hacoc pabotaer, m Oak mocrteneHHo HamonHsercs. CHavana BOJbI Kaca-
torest natunku E1 u E2. ConpoTrBieHne BoIbI MEXLy HUIMH CTAaHOBHUTCS

VDIKCIA?A g3 350k R1K  C41000u0X16
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Puc. 3.10. Cxema aBroMara Juisi oJiep>KaHusl YpOBHS BOJIbl B EMKOCTH
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MCHBLIE COMpoTUBIEHHUs pe3uctopa R, m Hampsoxkenme Ha BeIBoge [ DI.1
CHIDKaeTcst 10 ypoBHs Jyormdeckoro Hosss. Ho tpurrep D1.1 —D1.2 cocro-
SIHUSL HE HM3MEHSEeT, I03TOMY HAacoc IpoJOJDKaeT paboraTh 10 TeX Iop, MOo-
Ka BOAbl He KOCHeTcs Jartuuk E3. B 3TOT MOMEHT CONpPOTHBIEHHE MEXIY
BxogamMu wuHBepTopa DI1.3 u oOmMM MHHYCOM CTAaHOBHUTCS 3HAUHTEIBHO
MeHbIIE comnpoTuBieHus R2, u Hanpspkenne Ha Bxogax DI1.3  cHmkaetcs
0 ypoBHA Jorumueckoro Hous. Ha Bbeixome DI1.3  ycranaBnmBaercs Jjoru-
4yeckas eIMHHULA, KoTopas mnepekimtoyaer tpurrep DIL1—DI1.2 B cocros-
HHE, TIPU KOTOpPOM Ha BbIXoje 3ieMeHta D1.2 normueckmit Homb. Tpan3u-
crop VT1 3akpsiBaercs, u pene K1 BbIkiIIOuaeT Hacoc.

IMuraercs cxema ot tpanHcdopmaropa T1. Drto Tpanchopmatop oT ce-
TEBOT0 MCTOYHUKA IUTAHUS MIPOBOM TpPUCTaBKH «JleHam» WM  aHaio-
ruyHoi. McroyHMK nMTaHMs Ha  BeIXoge Mocra VD3—VD6  Beimaer
nocrosHHoe Hanpspkenue 10 B, koropoe cHmxkaerca mo 9,5 B npu Bkio-
yeHuu peine. KoHCTpyupys [JaTyMK, HYXKHO KOHTaKTbl M TOUKY II0Jauu
B HEro BOJbl pACHOJIOKUTH TaK, 4TOOBl BOja, IOCTymawoumas B Oak H3
LITaHra WM TpyObl, HE TeKJa IO KOHTakTaM Jaruyuka. CaMM KOHTaKThl
0043aTeIIbHO TOKHBI OBITh CENIAHBI HIMEHHO U3 HEPIKaBEHKH.

Pere K1 tuma KVYII-1 — 5310 pene or cucrems! /Y oredecTBeHHOro Te-
nesmsopa 80—90-x romoB. Pene muractMaccoBoe C BBICOKOOMHOW OOMOTKOM
Ha 12 B, yBepeHHO cpabaTbiBaeT yxe npu HanpsbkeHun 8 B. Ectb 1Be 3ambl-
Kaloll[ieé KOHTaKTHble Ipynnbl. Bronne MoxHO nonoOpaTe apyroe pene, Ha-
npuMep M3 HomyJsipHeIX ceifuac cepuit BS, BT mmm WJ. MoxHo wucnosnb3o-
BaTb peje JUli aBTOMOOMJBHBIX CUTHAIM3ALUHA, HO ecnu oOMOTKa pene
HOTpeOIsieT 3HAYUTENBHBIH TOK, MOXET IOTpeOOBaThCS 3aMeHa KIIOYEeBO-
ro tpamsucropa Tuma KTS503A uem-HuOyxp Oosiee MOLIHBIM, HampUMeEp CO-
ctaBHbIM TpaH3ucTopoM 13 KT3102 u KT815 mu nonessiM tuna KI1501.

Tox Ha 2JEKTPOHACOC MOXHO IIOJaBaTh M 4Y€pe3 ONTOCHMHCTOPHYIO
cxeMy. A BOT uepe3 BHICOKOBOJIBTHBIC IIOJICBBIC TPAH3HCTOPHl HIM HEIO-
CPEICTBEHHO YIPABIIEMbIE OT CXEMbl CHMHCTOPBI MM TUPHCTOPHI HEIb-
31, TaK KaKk HeOOXOAUMO OOECHEYUTh TalbBAaHUYECKYIO pa3BA3Ky CETH
OT cXeMbl. [lpyrumu clIoBaMH, 3TO BO3MOXHO TOJIBKO Ha pele HIM OINTO-
nape. TpaHcopmaTop NUTAHMS MOXHO 3aMEHHUTh JIOOBIM C  TOKOM
BTOpUYHOH 0O0MOTKM He Hike 100 MA M IEepeMEHHBIM HaIpsKEHHEM
8—12 B. Bmnomme mopoiizer Tpancdopmarop TBK or craporo mammoso-
ro TeNeBH30pa WM KHUTaWCKuH TpaHcdopMaTop OT IOPTATUBHOH ceTe-
BOoH ammapaTypbl. Takxke MOXHO BbIOpaTb NOAXOMAIMH  TpaHchoOpMma-
Top cepun HR wmm gpyrux cepmii. HanmaxkuBaHume cXeMbl OOBIYHO He
Tpedyercs. Moxer mnorpeboBaThCs — YBEIMYEHHME  CONPOTHUBIECHUH  pe3H-
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ctopoB R1 n R2, HO Tonbko B TOM ciyyae, eciM BOJa C OY€Hb MallbIM CO-
JiepikaHueM coneil M mo3ToMy 00nazaeT HU3KOH  3IEKTPOIpPOBOJHOCTHIO,
4TO OBIBAaCT OYEHB PENIKO.

IIpn orcyrctBum mmkpocxembl KS61JIES cxemy MOXHO cAenate Ha
mukpocxeme KS561JIA7, HO »5T0 mnorpeOyer BHECEHHsS HEKOTOPBIX H3Me-
HEHUH, CBA3aHHBIX C TeM, uTo RS-tpurrep Ha Mmuxpocxeme K561JIA7 me-
PEKIIOYaeTCsl  JIOTHYECKUMM  HOJIIMH, @ HE JIOTUYECKUMHU  €JUHHIAMH.
Cxema aBromara Ha K561JIA7 nokasana Ha puc. 3.11.

Otrianuust B paboTe cxeMmbl cocrosT B ciexytomeM. Korma Gak myct, Bce
JIATYNKH HE MMEIOT KOHTaKTa C BOJOHM, IpU 3ToM uepe3 pesucrtop R1 Ha BXO-
nel mEBepropall.3 mocTymaer HampspKeHHE JIoTMYecKoil eauHunbel. Ha ero
BBIXO#E€ OOpa3yercs JIOTHYECKHMII HONb, KOTOPBIH MEPEKIIoYaeT TPUITEP
DLI—D1.2 B cocrostHne c sormueckoil emuHmued Ha Beixoge DI1.2. Tpan-
sucrop VT otkpbiBaercs, u pene BkiItouaeT Hacoc. [Ipu 3amonHenun Oaxa
ypoBeHb BoAbI mogHumaercss u jgartuuku E1 m E2 morpyxatorcs B Bomy. Ha
BXxogax wuHBepropa D1.3 ycraHaBiMBaeTCsl JTOTMYECKHMH HOIb, a HAa €ro BbI-
Xolle — eAMHMIA. JTO HUKAK HE BIMAET Ha TpUrrep (Tak Kak OH MEepeKiIio-
4JaeTcsi HOJMAMM), M Hacoc Hpopoipkaer padorars. [Ipu 3amonHenun Oaka
norpyxaercs naruuk E3. Ha BeBome / DI1.1 HampsbkeHue omyckaercss [I0
normdyeckoro Homst, u Ttpurrep DIL1—DI1.2 mnepexiroyactcs B COCTOSHHE,
IpH KOTOpOM Ha BbeIxoge osnemeHTa D1.2 normueckmit Homb. Tpansuctop
VT1 3akpbiBaeTcss U IIOCPEACTBOM pele BBIKIIOYACT HAcoC. B ocranmsHOM
BCE TOYHO TaK XK€, Kak M B mpensiaymeil cxeme (cMm. puc. 3.10). daktuyeckn

pasHula JIMIb B NOAK/IIOUYECHUHN JaTYUKOB.

_ C4 1000MKX 16

o8 R

Ean anm scap

Puc. 3.11. Cxema aBTOMaTa Jist HOAAEPKAHUS YPOBHS BOJBI B €MKOCTH
Ha Mukpocxeme K561JIA7
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Temepr 0 TOM cilydae, KOra BOZOHPOBOX (OpMAIbHO BpOAE €CTh, HO
Harnop cnalblii M HPUCYTCTBYET TOJIBKO HOYBIO. 31€Ch, KOHEYHO, TOXKeE
MOXKHO BBIPBITH KOJOJEL, WM TNPOOYPUTh CKBAXUHY, HO €CTh M elle OIUH
BBIXOJ] — YCTaHOBHTb B IOJBAajle JOMa €MKOCTb [UII BOJBI, KOTOPYIO Ha-
OupaTh U3 3TOr0 BOJONIPOBOAA (MOXHO HCIONB30BaTh MOIUIABOK C Kia-
[IAHOM OT YHMTa3a), a 3aTeM BOAY M3 OTOH EMKOCTH IMO0JaBaThb C IOMO-
IBI0 TIOTPYXKHOTO HAacoca B AaHAJIOTMYHYI0O €MKOCTh Ha uepjake. Cxema
B wnenoMm (puc. 3.12) Oynmer aHamoru4yHa JABYM TNPEIbIIYyIIHM, HO IOTpe-
Oyercst elle OAWH JAaTYMK, KOTOPBI OyIeT CcleIuTh 3a HAIWYHEM BOJBI
B EMKOCTH, DACIOJOXKEHHOH B MOxBane, 4YTOOBI HE MOIMYCKaTh CyXOil pa-
00Tbl MOTrPY)KHOTO HAacoca. OTOT JONOJHUTENbHBIA JAaTUYMK COCTOMT U3
JIBYX TaKMX )€ IUIACTMH M3 HEep)KaBelolleH cTaid, 0003HAaUeHHBIX Ha CXe-
me E4 u ES. Ecimm B 0ake, pacHONOXKEHHOM B IIOJBAaJe, €CTh JOCTATOYHOE
KOJIMYECTBO BOJbI, TO OHH IIOIPY’KE€Hbl B BOJY M COINPOTHBICHHE MEXIY
HUMH  CYLIECTBEHHO HI)XKE comnpoTuBieHus pesucropa RS5S.  Coorser-
CcTBEHHO, Ha Bxojgax D1.4 Oynmer norumueckuil Hoilb, a Ha BBIXOAE — €IH-
Huna. Jwox VD7 3akpblT, W JONOJHUTENbHBI JAaTYMK HUKAK HE BIHIET
Ha pabory Ttpurrepa. Ecnmm e pacnonoxeHHbli B mojBaie Oak IycT, TO
matrankn E4 w ES5 He mnorpyxeHsl B BOXY, CONPOTHBICHHE MEXIY HHMHU
OuYeHb BEJIMKO M Ha BXoAbl uHBepropa DI1.4 uepe3 pesucrop R5 mocry-
MaeT  HanpsHKeHHEe, COOTBETCTBYIOIEE  YPOBHIO  JIOTMUECKOH  ©JMHMIIBI.
Ha Bbixome snemenra D1.4 rtemeps normueckuit Hoib. Juox VD7 oTkpbl-
BaeTcs M wyHTHpyeT paTuuk E3. HanpsbkeHne Ha BXogax HHBEPTOpa
D1.3 cHmwxaercs 1O YpOBHS JIOTMYECKOrO HOJs, a Ha BBIXOAE 3TOro 3Je-
MEHTa YCTaHAaBIMBAaeTCA JIOTMYECKas eJuHHLA. OTa eJUHHULA II0CTYyIa-
eT Ha BbIBOJ 6 D 1.2 W NpuUHYyIUTENBHO YCTAHABIUBAET JIOTMYECKUH HOIb
Ha BbIXOJe oieMeHta D1.2. Tpamsucrop VT1 3akpeBaercs, u pene Kl
BbIKTIOYaeT Hacoc. Iloka ©Oak, pacHollOKeHHBII B MOABalle, IyCT, TpPUI-

rep 6yaeT YACPKUBATHCS B TAKOM COCTOSIHUH HE3aBHCHUMO OT COCTOsA-
.
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Puc. 3.12. Cxema aBTOMaTa Ajst 3a60pa BOJIbI
U3 BOJOIPOBOJIA CO CITa0bIM JIaBIICHUEM
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nus  paruukoB  El—E3. A npu  3anonmHeHuu  0aka,  pacroiOKEHHOTO
B MOABaJie, TPHUITEP Cpady K€ YCTAHOBUTCS B COCTOSIHHE, COOTBETCTBY-
olllee YPOBHIO BOIBI B 0aKe, PaCHONIOKCHHOM Ha YepIaKe.

Koncrpykuus narunkoB E4—ES5 TouHo Takas e, kak E1 —E3. Pacnona-
ras MX B KpbllIke Oaka, HYXHO CHEJaTh TakK, 4TOOBI BOJA, IOCTYIAIONAs OT
BOJONPOBOAA, HE TEKJNAa MO 3TUM JaTdukaM. I BKIIIOYEHHS W BBIKIIOYE-
HUSL BOJBI, IOCTyHAlOLIed BO BTOPOH 0ak, MOXHO TOXE CHENaTh DIICKTPOH-
HYI0 CXeMy, KoTopas OyJeT YNpaBIATh 3JIEKTPOKJIAIIaHOM, BBIKIIOYAIOIIIM
BojonpoBoa. Ho Takue oSJeKTpoOKIamaHbl HE YacTO BCTPEYAIOTCS B IMpoJa-
K€, MOATOMY MpPOCTEHIIMH M BecbMa HAJEXHBI BapHaHT — MEXaHWYECKHH,
a IMEHHO PBIYa)KHBIH KJIallaH C MOIUIaBKOM OT YHHTas3a.

[IpumeHeHne HamopHOro Hacoca Uil yBEIMYeHHs cinaboro Harmopa
BOJOIIPOBO/Ia HE BCErga BO3MOXHO, MOCKONBKY JUIsi €ro paboThl Tpely-
eTcd Kak MUHMMYM HaJlW4ue BOJBI B BOJAONpoBoAe. B mporuBHOM ciy-
Yyae HANOpPHBI HAcOoC CTaHET KadaTh BO3JyX M3 BOJOIPOBOAHBIX CHCTEM
coceneit. Ilostomy Oonee 3(ddexkTHBHONW TpeacTaBiIseTCs CHUCTEMa C  J0-
[IOJTHUTEIBHEIM ~ 0aKOM, pPAaCHONOKEHHBIM HH3KO, M IOTPYKHBIM  Haco-
COM, ITEPEeKavYNBAIOLINM BOAY B OAK, pacrioOKeHHbIH BBICOKO.

BopmonpoBozHyro WM KaHaNM3aIMOHHYIO TpyOy He Bcerma ypaercs
IIPOJIOXKHUTH  JTOCTATOYHO TIYyOOKO, HW)KE YPOBHS IIPOMEp3aHHsl  ITOYBHI
(mma TlomMockoBBsi, Hampumep, 3TO HH MHoro Hu Maino 1,5 wm). [lostomy,
4YTOOBl HCKJIIOYMTH 3aMep3aHHe BOABI B TpyOe, MPUXOMUTCS MPUMEHATH
pa3nuYHBIE CpPEACTBAa YTEIUIEHHWS M TojorpeBa Tpyd B 3uMHee Bpems. On-
HOH  TOJNBKO  TEIUIOM3OJSAIMH  (YTEIDIGHHs  OOEpThIBAHHEM  CTEKJIOBaTOH
WIA CHENHUAITbHBIMH  yTEIUTUTEISIMH Uil TpyO) HEIOCTaTO4HO, M  Tpely-
eTcs JIONOJIHUTENBHO eme u  noporpeB TpyOel. CyliecTByeT HECKOJIBKO
Croco0OB MOJOrpeBa, HO TMpOIIE BCEro 3TO CeNaTh C IOMOLIbI0 TaK Ha-
3bIBAEMBIX ~ TPCIOIIMX  CAMOPETYJIHPYIOIIMXCS  DIEKTPHYECKHX  KaOeei.
Takoit kabemp mpexacTaBiusier co0OH [Ba NapauICNIbHO MIYIIMX MEIHBIX
NPOBOJHUKA, MEXKAY KOTOPBIMH IO BCEil AJIMHE HAXOAMTCS IOIYIPOBOJ-
HHUKOBBI HarpeBaTenb. TOK HIET TOmepek Kabens, OT OJHOr0 IPOBOJ-
HUKa K Jpyromy. OTO MO3BOJSIET OTpe3aTh KYyCKH JIIO0OH MJIMHBEI, HE Ha-
py1ast paboTocrnocoOHOCTH Kabes.

Kabenp mpokmansBaeTcst mo TpyOe M KpemHMTCS K HEHW CHenUalbHBIMU
XOoMyTaMH (WJIM TIPOCTO TIpHMaTthiBaeTcs wH3oieHTor). Kabenp BimrowaroT
B DJICKTPOCETh, W OH HAarpeBaeTcsi, HO CHCTEMa CaMOpETyJIMpOBaHMS HE [a-
er HarpeBatbcs cBbime 40°C. Korma XxoiomHo, compoTHBiIeHHE —Kabeis
YMEHBIIAETCS, a NPOXOMAIINI TOK YBEIMYMBACTCA, COOTBETCTBEHHO, YBE-
JIMYUBAETCS NOTpebIIsieMas MOIIHOCTh ¥ KOJIMYECTBO BBIJEISIEMON TEILIO-
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Tel. Ilpy moOTEIUIEHMM CONpPOTHBIEHHME YBEIMYMBAeTCA, TOK CHUXKaeTcs,
noTpebiieMas MOIIHOCTh TAaKXKe CHIDKACTCS. OTO OdYeHb YHOOHO, TaK Kak
HCKIIIOYAaeTCs IIepEerpeB, a IJIABHOE — HET HEOOXOIMMOCTH B TEpMOpery-
asrope. OIHAKO TPU IOJOXKHUTEIBHOH TEMIIEpaType BCE pPaBHO MOJIHOTO
BBIKJTIOYEHHSI KaOess He IPOUCXOAUT U BO BpEMsl OTTENENH IPEloIui Ka-
Oelb  MOTpeONAeT W3NMMINHIO — 3NeKTposHepruro. [lostoMy — skenaTelbHO
IojaBaTh TOK Ha TIpEONMil KaOenb dYepe3 TePMOBBIKIIOYATENb, OTKIIOYa-
IOIMA TOK MpH Temreparype okpykatwomeid cpeast Bbime 0°C. IIpuHum-
IHaJbHas CXeMa TePMOBBIKIIIOYATeN s II0Ka3aHa Ha puc. 3.13.

JlaTuMkoM  sBIIsieTCS  HOJYNPOBOJHUKOBBIH — Tepmopesucrop RT1  Ho-
MHHalbHBIM ~ conpoTuBieHneM 22 KOM (conpoTuBIEHHME NpH TeMIepa-
Type 20°C). Tepmopesucrtop ¢ mepeMeHHBIM pe3uctopom RI1  obpasyer
JIeNUTeNb HANpPSHKEHMs, IIocTynarolero Ha Bxox Tpurrepa llmurra Ha
anementax DI1.1 wm D1.2. Tpurrep IlImuTra HCKIIOYAaeT IIyJbCaLUM CXe-
MBIl [P TeMIlepaType, HE3HAuHTeNbHO KoieOmomeiics y IOporoBoro
3HaYEeHHUsA. A TOPOrOBBIM 3HAa4YeHHEM 37ech HykHO BbIOpaTh 0 °C wmimm He-
OoNpIIyI0 OTpHLATENbHYIO BenmuuHy (He Hmke -5°C); Bce 3aBHCHT OT
WHTEHCHBHOCTH  IOJIb30BAaHUSI  BOJONPOBOJOM U KadyecTBa  TEIUIOU30JIS-
mun  TpyObl. Ilpum cHMKeHHMM TemIeparypbl CONpPOTHBIEHHE IOJYIPOBOJ-
HHKOBOTO TEPMOPE3UCTOpa YBEIMYUBAETCS, a IIpU IIOBBINIEHUH YMEHb-
maercs. Pesucrop R1 HyxHO oOTperyampoBaTh TakuM 00pa3oM, 4YTOOBI
OpU  TEMIIepaType HMIXKe IOoporoBoro 3HayeHus Ttpurrep Illmurra mnepe-
KJIIOYAJICsl B COCTOSHME JIOTMUECKOM €IMHMIBI, a MpH TEeMIepaType Bbl-
e MOPOroBOrO 3HAUEHUs: — B COCTOSIHME Jorumueckoro Homs. Eciom  par-
YUK HACTPOEH MPaBUIILHO, TO IIPH MOHMKEHUH Temnepatypsl 10 0 °C Ha
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BbIxoje oiemeHTa D1.4 ycraHoBUTCS JOrMueckas eIMHHULA. OTO IpUBE-
JIeT K OTKpbiBaHMIO Tpansuctopa VTI1. Tok wepe3 Hero mocrymur Ha rpe-
omui  kabenb. 31€Ch HCIHONB30BaH BBIXOJHOM Kackaj HAa MOIIHOM BBI-
COKOBOJBTHOM  IHOJIEBOM TpaHsucrope tuma BUZ90, xoropblif  Moxker
paboTaTh ¢ Harpy3Koi MoIHOCThIO 10 250 BT 6e3 paguaTopa.

I'petommii kabenb HMEET MaKCHMalbHyl0 MowHOCTE 16 wmim 40 Br/m.
B nepsom ciydae cxema 0e3 HM3MEHEHMH MOXET YNpaBIATh Kabenem JUIH-
HOM 1o 15 M, Bo BropoM — no 6. Ecnu kabenb UIMHHEE M €ro MOIIHOCTh
Oompire, To TpaHsuctop VT1 HyXHO mOCTaBUTH Ha paaguaTop, a JAUOIBI
VD4—VD?7 BbIOpath MOIIHEE.

Ilpn  nOBBILIEHUM  TEMIEpPaTypbl  COIPOTUBIEHHE  TEepPMOpe3ucTopa
RT1  mnoHwmxkaercs, COOTBETCTBEHHO,  HANpSDKEHHE  TOXKE  [TOHMXKAETCS.
Kak Tompko Temmeparypa IIpEBBIIIAET IIOPOrOBOE  3HAUYEHUE, TPHITEP
IlImuTra mnepeximroyaeTcss B HyleBoe cocrosHue. Ha Beixone uHBepTOpa
D1.4 ycranaBnuBaercs JIOTMUECKMH HOIb, W TpaHsuctop VT1 3akpbiBa-
ercs. TepMope3sucTOp MOXHO HCHOJIB30BaTh JIIO0OH € OTpULATEIbHBIM
TemreparypHsiM  koad¢uipentom  compotusienus  (TKC).  Homunans-
HOE€ CONpPOTUBIEHHE MOXET OTIMYAThCS OT YKAa3aHHOIO Ha CXeMe B He-
CKOJIBKO Pa3, HO He JOJDKHO ObITh Hike 5 KOM.

HanaxuBaior cxeMy Kak oOObIuHBI TepMmocrar. HykeH crakaH ¢ BOJOH,
TepMoMeTp, XxonoxunbHUK. Iloxctpoiikoit pesucropa Rl ycranaBiuBaroT
MOPOrOBYI0 TEMIEpaTypy, a HOAOOpOM COHpOTHBIEHMS pe3ucropa R2 —
HEOOXOJMMBIH TUCTepe3uc (IIMPUHY [Opora MEXIy TEMIEpaTypoil BKIIIO-
YeHHs M BbIKIIOYeHMs). KOHCTPYKTMBHO TEpPMOPE3HMCTOpP yCTaHABIUBAIOT
He Ha TpyOe, a BO JABOpE, YTOOBI OH pearupoBaj] HE Ha TEMIIEpaTypy Tpy-
Obl, a Ha TeMIepaTypy BoO3[dyXa 3a mpeienamu Joma (C 3azayed TepMocTa-

Ta CIIPaBJIIETCS CAaMOPETYIIUPYIOIIMICS TIPSO Kabesp).

UCKATEAU CKPbITOW NMPOBOAKM

Ilepen TeM Kkak BCKpbIBaTH MOJ WM JOJNOUTH CTEHy, OyleT He JuIIHE yOe-
JIUTbCA B TOM, YTO B BBIOPDAHHOM MeECT€ HET CKpPBITOH 3JIEKTPOIpPOBOJ-
KH, CHJOBOrO KaOelms MM apMaTypel. Benop ciydaliHO IIOBpeIUB 3iIeK-
TPOINIPOBOJKY, 3allpOCTO MOXKHO JIMIIMTBL ce0s, BeChb JOM MM Jaxe BECh
KBapTal 3leKTpudectBa. Kpome Ttoro, ecium Bbl Ipu 3ToM Oynere pabo-
TaTb HEU30JIMPOBAHHBIM HHCTPYMEHTOM, TO Balla >KU3Hb MOXKET OKa-
3aTbCsl B omacHOCTH. UroObl u30exaTb MOJAOOHBIX HENPUATHOCTEH, uc-
OJIB3YIOTCS YCTPOHCTBA, UMEHYEMbIE UCKATEIAMH MM I€TEKTOPaMH
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CKPBITOHl IIPOBOAKH. OTH TIPOCThIC IIPUOOPHI IIOMOTYT H30€XKaTh MOpa-
KEHHMsl OJJIEKTPMYECKHMM TOKOM WM OOHapyXuTb oOpbB nposoja. Hu-
J)K€ PACCMOTPEHBl HECKONbKO IPUHIMIMAIBHBIX CXEM TakKHX YCTPOMHCTB,

TIOBTOPCHUE KOTOPBIX JOCTYITHO AAXKE MKOJIbHUKY.

AETEKTOP CKPbITOW NMPOBOAKM

OmHMM M3 caMbIX IIPOCTBIX YCTPOHMCTB SBIISETCSI JETEKTOP CKPLITOH IIpo-
BOJIKM, IpenacTaBieHHbI Ha puc. 3.14. Pesuctop R1 HyxeH g 3ammrsel Mu-
kpocxembl K56171A7 oOT NOBBIIIEHHOTO HANPSOKEHHS CTaTUYECKOTO JJIEK-
TPUYECTBA, HO KakK II0Ka3aja IPAaKTHKA, €ro MOXXHO M HE CTaBUTb. AHTEHHOMH
SBJISICTCSI KYCOK OOBIYHOrO MEIHOrO IpoBoja 000K ToimuHbL. [1aBHOE,
9ToOBl OH HE NPOrHOalics IIOX COOCTBEHHBIM BECOM, T. €. OBUI JJOCTaTOYHO
JKeCTKMM.  JIIMHAa ~ aHTEHHBI  ONpPENENseT  YyBCTBUTENBHOCTh  YCTPOWCTBA.
HanGonee onrumanbHOi sBisiercs BenuumHa 5—15 oM. Ilpu  npubnmxe-
HHUU aHTEHHBI K 3JIEKTPOIPOBOJIKE I€TEKTOP U3/1aET XapaKTePHBII TpecK.

Takum  ycTpoicTBOM  O4YeHb  YHOOHO  ONpPENENsATb  MECTONOJIOKEHHE
neperopeBlIeil JamIbl B €IOYHOH TUpISHOE — BO3JIE HEEe TPECK HpeKpa-
maerca. [Ieesomsmydarens Tuma 3[1-3 BKIOWEH MO MOCTOBOI CXeMme, YTO
o0ecrieqnBaeT BIOJIHE JOCTATOUHYIO TPOMKOCTb TPEcKa.

Ha puc. 3.15 wusobpaxeHa cxema Oosiee CIOXHOIO JIETEKTOpa, HMEIO-
LIero KpoMe 3BYKOBOM eIle M CBETOBYI0 MHaukanuio. ConpoTuBieHHE
pesucropa R1 pomxno ObiTh He Menee 50 MOwm. B memm cBerommonma VDI
TOKOOTPAaHMUYHUBAIOILIETO  PE3UCTOpa  HEeT, Tak Kak Mukpocxema DDI1
(K561JIA7) ¢ oroit ¢yHkumelt xopomo crpasisercs cama. Ecimm  Bxog-
Hble TOkM anemeHtra DI1.1 mosBomsior, To, yOpaB pesucrop R1 u3 cxemsl,

MBI [IOJIy4YUM yCTpOi/'ICTBO, pearupyromee Ha USBMCHCHHUE CTaTHYECKOI'o

\/ K BbiB. 14 DD1-

DD1 K5611A7

K BbiB. 7 DD1

Puc. 3.14. Cxema I€TEKTOpa CKPBITOI POBOJKH
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Puc. 3.15. JlerekTop co 3ByKOBOH M CBETOBOM CHTHATIH3AIEH

MOTEHLMANa B OKpyXKalolleM IpocTpaHcTBe. Jlust storo anteHHy WAL
nenaror jumHON 50— 100 oM, mcmoms3ys moGoit mposox. Temepb ycrpoit -
cTBO OyHeT pearmpoBaTh Ha [JBIDKCHHE 4deIOBedecKoro Tema. Ilomoxxus
TaKo€ YCTPOMCTBO B CyMKy, IIOJIy4yHMM aBTOHOMHOE OXPaHHOE YCTpOH-
CTBO, BBIJAIONIEE CBETOBbIE M 3BYKOBbIE CHIHANBI, €CIM C CYMKOH MWIH
OKOJIO Hee IPOMCXOAT KaKUe-JIN00 MaHUITYJISILIUH.

UckaTenb CKprTOﬁ NMPOBOAKU —
HpOCTOﬁ UMHAUKATOpP nepemMeHHoro
ANEKTPHUYECKOIro nNnond

IIpocToit MHAMKATOpP IEPEMEHHOIO JJIEKTPUUECKOrO IOl  CKPBITOH Ipo-
BOJKM MOXET OBbITb cOOpaH C HCHOJIL30BAHHEM B KaueCcTBE pPEryJIHPyEeMOro
BHEUIHUM 3JIEKTPHYECKHM IIOJIEM JeIHUTels HampspbkeHuss — pesucropa Rl
U KaHajla IojeBoro TtpaHsucropa (puc. 3.16). B kauecTBe ympaBiisieMoro re-
HepaTopa HMITYJIbCOB HCIOJIB30BaH TeHeparop Ha Mukpocxeme KI122TJI1.
Harpyskoif reneparopa Uil MHIUKAlMU SIBJISIOTCS BBICOKOOMHBIE T'OJIOB-
Hple Tenedonsl Tuma TOH-1 mwim TOH-2. Ilpu Hanuuuy BHENIHETO Iiepe-
MEHHOTO 3JIEKTPHYECKOr0 TMOJI CUTHal, HAaBOAWMBI Ha aHTEHHY, IIOCTY-
maeT Ha yNOpaBISIOWMI 2/EKTPOA MOJNEBOrO TpaH3UCTOpa (3aTBOp), 4YTO
BBI3BIBACT ~MOJYJIALIUIO  CONPOTHBICHUS KaHala IOJIEBOIO  TPaH3HCTOPA.
B wurore maseHue HanpsbkeHHs Ha JENUTENIE M3MEHSETCS, 4TO, B CBOIO O4e-
pellb, BBI3BIBACT MOSIBICHUE F'€HEPALMH C U3MEHSIOIIEHCS 4acTOTOM.
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Puc. 3.16. CxeMa pocTeHIIEro HHAUKATOpa IEPEMEHHOTO JIEKTPUUECKOTO OIS

UckaTenb CKPbITOW NPOBOAKU —
WHAUKaTOP MarHMTHOrO MoASA

Bokpyr mpOBOZHMKOB, MO KOTOPBIM IIPOTEKAeT IEPEMEHHBIH TOK, CO3-
JaeTcs IIePEeMEHHOE MoNe, IpHYeM HE TONBKO OJIEKTPUYECKOe, HO U Mar-
HHUTHOE; U1 OOHApYXKCHHS CKPBITOH IPOBOAKH MOXKHO  HCIIONIB30BaTh
U NOCIIETHEE.

Ipemnaraemslit  uHAMKAaTOp MarHutHoro mnons (puc. 3.17)  conepxur
JaTYMK MAarHuTHOro mons Bl, ycunuTens NHEepeMEHHOrO TOKa, COOpaHHBIHA
Ha onepaunoHHoM ycuiutene (OY) DAL, u xommapartop HanpsbkeHHs Ha
OY DA2. IlepemeHHOe MarHuTHOe Iole BO30YXJIaeT B KaTyIIKe JaTdyUKa
MEPEMEHHOE HANpsHKEHHEe, KOTOpOE II0Cie YCWICHHsS IOCTYNaeT Ha OJUH
U3 BXOJOB KOMIIApaTtopa; K €ro BTOPOMY BXOAYy IIOABEAEHO IOCTOSIHHOE
peryJimpyeMoe HalpsbKeHHE ¢ JBHKKA IEpeMEHHOro pesuctopa R3.

Ecan paTuMk pacrnosioxkeH BHE MAarHUTHOTO IOJs, aMIUIMTYZa Hampsbke-
Hua Ha Bbixoge OY DA2 mana (mymMbl M HOMEXHM), Ha BBIXOJE KOMIIapaTopa
Oyner mocrosiHHOe Hampspkenne 1—1,5 B. Ilostomy ceerogmon HL1 smbo
HE CBETUTCS, JUOO CBETUTCS €1ad0 — 3TO 3aBHCUT OT CBOWMCTB KOHKPETHO-
ro sk3emmsipa OY DA2 u cerommoma HLI. Korpa parumk npuGnmkaror
K IPOBOAHHMKY C TOKOM, Ha BbIXxoge ycuuurens DAl mosBisercs mnepeMeH-
HOE HaIlpsHKeHUe, JOCTaTOYHOE JUISl IEPEKIIIOYEeH s KOMIIapaTopa.

Ha BbIxoze KoMmaparopa HOSIBISIOTCS HMITYJIbCHl HAlpsDKEHHs, M CBe-
toguon, HL1 Briiouaercs, CHTHIM3HPYST O TOM, 4YTO TII0 HCIHBITYEMOMY
[POBOJHUKY IpOTEKaeT TOK. Jlis TOBBIIIEHHUS YyBCTBUTEIBHOCTH JaTuH-
Ka ¥ O00mel IOMEXO3aIUIICHHOCTH Npudopa IapaiieNbHO OOMOTKE HaT-
gyuka Bl BruoueH kongencarop C2. Bmecte ¢ 0OMOTKOI 3TOT KOHAEHCA-

TOp 00pa3yeT KOHTYp, HACTPOCHHBII Ha YaCTOTY, PABHYIO YaCTOTE CETH.
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IMopor cpabaTbiBaHMs KOMIIapaTopa, a 3HAYUT, U UYYBCTBUTEIBHOCTb MWH-
JIMKaTOpa MOXKHO PEryJIHpoBaTh IEPeMEHHBIM pe3ucTopoM R3.

IToutn Bce pneranmu mpubopa pasMEIICHB Ha II€YaTHOI IUlaTe W3 Of-
HOCTOPOHHETO  (pOIBIUPOBAHHOTO  CTEKJIOTEKCTONIMTa  TOMIMMHOM 1  MM.
Ilnatry mnomemaroT B  OTAENbHBIA MeTaJNIMYECKMH dKpaHupyomuil  ¢yr-
astp. Pasmep mmarsl BbIOpaH Tak, 4TOObBI €€ MOXHO OBUIO CMOHTHPOBATh
B IpPAMOYTONBHBIX 00oMMax oOT oTpaboTaHHBIX Oartapeil «KpoHa» mmu
«Kopynn». K ¢yrnapy wuHInkatopa HPHKPEINIAIOT INyN, Ha KOHIE KOTO-
pPOro MOHTHPYIOT JaTYUK MarHUTHOT'O HOJIS.

B kauectBe parumka Bl MOXHO MCIOIB30BaTh TOTOBYIO YHHMBEpCAllb-
HyI0 TOJOBKY OT KAacCeTHOro MarHuTooHa WM Iuieepa. HecnoxHo wu3ro-
TOBUTh JAaT4UK M CaMOCTOATENbHO. OCHOBOH TOJOBKHM CIy’KHT KOJIBIIEBOI
marHutonposon @7 mm u3 ¢eppura 1500HM. Kombro akkyparHo pasia-
MBIBAIOT IIONOJAaM M CHOBA CKJICMBAIOT SIIOKCHUIHBIM KIJIEEM, BIOXKHUB Ipe-
BapUTENIbHO B OAUMH M3 3a30pOB HEMAarHUTHYIO IPOKIAAKy (HampHMep, H3
Oymard WM TEKCTONUTA) TONMMHOM mpumepHo 0,5 MMm. OToT 3a30p — pa-
Oounif, OH OyIeT CIyXMTb 4YyBCTBUTEIbHOH 30HOH ToONOBKM. 3aTeM Ha
konbllo HaMarbeiBaroT 400 BuTkoB mnpooga I[19B-2 ©90,1 mm. Kpomku koib-
ma ciegyer npurynuth. IIpoBox HamaThIBAalOT Tak, 4TOOBI BCS OOMOTKa
pacrnonarajgach Ha IOJIOBUHE KOJIbIA, IIPOTHBOINONOXHOW pabGouemy 3a-
3opy. Tem ke KieeM NPONUTHIBAIOT OOMOTKY, (HKCHPYIOT AaTYUK Ha IIy-
e M IOKPHIBAIOT €ro TOHKMM CIOEM Kies Ul 3allluThl OT MEXaHHYECKUX
nospexxaeHnil. Konpencarop C2 pasmemaloT B HIyne psoM €  JaTYHKOM.
CoeauHAIOT AaTYMK C IIATON SKPAaHUPOBAHHBIM IIPOBOJIOM.

B mpubGope, kpome yKa3aHHBIX Ha CXeMe, MOXHO IpuMeHHTh OV
K140Y 166, K140Y7A, KI140YA7b; ceeroguoast — AJI102A—AJI102/,
AJI307A—AJI307H, AJI316A, AJI316b, AJI341A—AJI341E, AJI360A,
AJI360b. Pesnucrop R2 — CIIO wmm CII4-1, octansasie — BC, MJIT;

C133x168 RI 10k R4 5tk C5 33X168
: DA2 !

— DA1 | K140Y[18A | Re 240
A Ls; Y i

3

e

Puc. 3.17. Cxema MHAUKATOpPa MarHUTHOTO T10JIS



WUCKATEAU CKPbITO MPOBOAKU

rkonnencaropsl Cl, C5 — K50-6, K53-1, K52-1, ocrampaeie — KM, KIJIC.
HanaxxuBanme cBoamTcs K HacTpoiike koHTypa RI1C2 Ha wactoTy TreHe-
paropa. KoHzneHcarop MoXeT OBITh COCTaBJIICH W3 HECKOJBbKHX, BKIIOYCH-
HBIX TapaulenbHo. BooOmie roBopsi, KOHTYp MOXXKHO M HE HacTpauBaTh
W JaXke COBCEM OTKa3aThCd OT KoHAeHcaropa C2, HO IpH 3TOM UyBCTBH-
TENPHOCTh HMHAWKaTOpa OyIneT MeHpIle B JABa-TpH pas3a. [lutate mpudop
HEOOXOAMMO OT CTaOMJIM3MPOBAaHHOTO HCTOYHHKA HANpSHKCHUS C  BBI-
xogHeIM TOokoM 60—70 MA. Ho He WHCKIIIOYEHO ¥ aBTOHOMHOE ITHMTaHUE

oT JII0OBIX 9-BOIBTOBBIX OaTapeit nnu akkymysstopos 7/1-0/125.

UckaTeAb CKPbITOW NPOBOAKU —
YHUBEPCaAbHbIW NpUbop-UHAUKATOP

OTOT  yHHMBEpCAIbHBIH  NPUOOP-WMHIUKATOP  HEBO3MOXKHO  MEPEOLECHUTHh
XO0Td OBl Y€ MOTOMY, 4YTO OH coYeTaeT B ce0e JABa HHIMKATOpa; KpoMe
TOr0, OH JIOCTaTOYHO HecloXeH. VckaTenb IO3BOJISIET HE TOJBKO OIIpe-
JIEIUTh CKPBITYI0 MPOBOAKY, HO M OOHapyXuTb JI000H MeTaJuIMuecKui
IOpeaMeT, HaXoAAIMHCS B CT€He WIM Moidy (apMaTypy, CTapble HpoBOja
U T. I.), U, TaKUM 0Opa3oM, 3HAUUTEIPHO OOJEr4uT IOHCK MeCTa, Halpu-
Mep, Uit 000pyI0BaHUs TallHUKA.

IMpubop cocToMT U3 JBYX HE3aBUCUMBIX YCTPOMCTB: METaJIOUCKATENs
U MHIUKaTOpa CKpbITOM anekrpornpoBoaku (puc. 3.18). Ha Tpansucrope
VT1 cobparn BY-renepatop, KOTOPBIH BBOIUTCS B PEXUM BO3OYXKICHHSA pe-
IyJIMpoBKOI Hanpspkenus Ha 6aze VTl ¢ momomplo mnoTeHuuomerpa R6.
BU-nHanpsbkenue BolopsMisiercss guogoM VDI u  mepeBomuT  kommaparop,
coopanneiii Ha OY DAI, B monoxeHWe, NpU KOTOPOM TacHET CBETOAMOJ
HLI; reHepatop NepHOAMYECKHX 3BYKOBBIX CUTHAIOB, COOpaHHBI Ha Mu-
kpocxeMe DAI, HaxoamTcs B BBIKIIOYEHHOM COCTOSHUM. Bpamenuem pe-
IyJIsITOpa 4yBCTBUTEIbHOCTH RO ycranaBmuBaercss pexum pabotsl VT1 Ha
[Opore TIeHepaluM, KOTOPHIH KOHTPOJIHUPYETCSl BBIKIIOUEHHUEM CBETOAMOAA
HL1 wu renepartopa mnepumomgmueckoro curHanma. Ilpm momagmanum B mone HH-
nyktuBHoctH  L1/L2  Merammmueckoro mpeiaMeTra  IeHepauus — CpbIBaeTcsd,
KOMIIapaTop IEepeKIIoyaeTcss B IOJIOXKEHHE, INPU KOTOPOM 3aropaercs CBe-
roauog, HL1, u Ha mnbe3okepamuyeckuil U3IydaTelb C IIE€PHOIOM  OKOJIO
0,2 ¢ momaercs mnepuoAMYECKOe HampspkeHHe dacTorod okono 1000 I'm. Pe-
3ucTop R2 mpenHasHaueH Ui yCTAHOBKM peXMMa IOpOra TeHepalud IIpH
cpemHeM TMONIOKeHHH noTeHnuomerpa R6. MHAaWkatop CKpBITOH MPOBOAKH
cobpaH Ha 6a3e mukpomomHoro OY DA2. IIpu pacnionoxeHun BOIU3U
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L1 - 60 BuTkoB

L2 - 5 ButkoB
npoeoa 0.12 - 0.16
Ha heppnUTOBOM
cTepxHe 500HH

WA2 . T - Avametpom 10 mm

i i S1 AnuHoid 50 - 80 um
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Puc. 3.18. Cxema yHHBEpCaJIbHOTO HHANKATOPA

3JIEKTPONIPOBOAKH MPOBOJA, IOJKIIOYEHHOTO HA BXOJ YCHJIMTENS, HaBOAKA
npoMbIIUIeHHOH uactoThl 50 I'i BocmpuHmMaercst anteHHod WA2, ycuiu-
BaeTCs UYBCTBHUTEIFHBIM YCHIIUTENEM, coOpaHHbIM Ha DA2, m mnepexmoda-
€T ¢ 3TOH "acToTou cBetoamon HL2.

KoHcTpykTBHO mpnOOp BEIIOJHEH B KOpIyce, CHasHHOM U3  (Hoib-
THPOBAaHHOTO  CTEKJIOTEKCTOJIMTAa M  OKpPAIICHHOM  HHUTpo3Maubio.  [Ipu-
emHble aHTeHHBI WAl um WA2 nomkHBl OBITP MakCHMaJIbHO YIaJ€HBl OT
PYKM M HaxoIUTHCS B TOJOBHOM uwacth mnpubopa. Cremyer oOpaTuTh BHU-
MaHME Ha TO, 4YTO 4YacThb KOpIyca, B KOTOPOH HaXOJATCS AaHTCHHBI, HE
JOJDKHA MIMETh BHYTPEHHETO MOKPBITHS (OJIBIOM.

B kxauecTBe WCTOYHHWKAa TNHMTaHMS HCHONIb3yeTcs Oatapes tuma «Ko-
pyHI». TokH TOTpeOICHHS ITPU PA3IUYHBIX PeKUMaX pabOThI:

* JISKYPHBIH PEKUM METAIONCKATEISI — 2 MA;
* BKJIIOYEHHE CBETO/HMO/IA U 110/1a4a 3BYKOBOTO curHaina — 10 MA;
*  JISKYPHBIH PEKUM UCKATEIs CKPBITOH poBoakn — 0,2 MA;

*  BKJIIOYCHHE CBETOAUOJA — 2 MA.

MpucnocobaeHue pna obHapyxeHus
NOBPEXAEHUN CKPbLITOW INEKTPONPOBOAKH

Cxema mnpucnocoOneHuss mokazaHa Ha puc. 3.19. Ilpucnocobinenue mu-

TacTCsl OT aBTOHOMHOI'O HCTOYHHKA HAIIPSHKCHUEM 9 B u 3aKIII0UeHO
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Puc. 3.19. Cxema IpucrocoOIeHUs UL OOHAPYKEHNUS IIOBPEKICHUI
CKPBITOM IIPOBOJIKHI

B QIOMHHUEBBIH Kkopmyc pa3mepoM 80x38x27 wmm. Ilpuxmunm paGotst
MpucIiocoOIeHust ceayrommidi. Ha oauH W3 TNPOBOJOB CKPBITOH 3JIEKTPO-
IIPOBOAKH TIOZAeTCsA IepeMEHHOe HampspkeHne 12 B or  moHmxkaromero
TpaHcopmaropa.  OcTajgpHBIE  TNpPOBOAA  3a3eMIIOT.  [IpucnocobneHue
BKJIIOYACTCS M TEpeMElIaeTCs NapajuleIbHO IIOBEPXHOCTH CTEHBI Ha pac-
crostnu 5—40 mMM. B Mectax oOpbiBa WIM OKOHYaHHUs IPOBOJA HHAHU-
KaTop TpucrocoOieHus racHeT. [lpucmocoOieHne MoXeT ObITh — Takke
WCIIONIB30BAHO JUIsi OOHApy>KCHHS MOBPEXKICHUI JKWI B THOKMX Iepe-

HOCHBIX U IIIJIAHT'OBBIX KaOessiX.

HECKOAbKO ABTOMATOB
ANA YACTHOIO AOMA

doToBbIKAIOUATEAD
AN ABOPOBOIro CBETUAbHUKA

HeCMOTp}I Ha JOBOJIbHO BBICOKHE TEMIIbI CTPOUTCILCTBA MHOI'OKBApTHUP-
HBIX JOMOB, BO MHOTMX MECTax 4YacCTHBIC JOMa IMOIYJSIpHbI HE MCEHEC, €C-
JIn HC Oouee KBapTHup. MmHorue JA4YHBIC KOoInepaTruBbl IIOCTCIICHHO
IIpEeBpallaloTCsd B IIOCCIIKH U paﬁOHH YacTHOU 3aCTpOI7IKI/I ropoaoB, HE
TOBOpsT  yX€ O CeIbCKOM MecTHOCTH. JKW3HB B UHAWBUAYAJIBHOM  1OME
II0 MHOTMM IIOKa3aTciIsiM 3aMaH4YMBEC JKU3HHU B CTaHZ[apTHOﬁ KBapTu-
pe — 34ecb U IUIoU@aAb MOXHO CaAciIaTh H06OJ'II>H.IC, u CBOM rapax, ca-
JHK, 6aH$I, HHKaKHuX Hp06II€M C HapKOBKOﬁ WJIN BBII'YJIOM cobaK u KO-
mek... Ho ectb u wMacca HpO6H€M, O KOTOpBIX BJIaJCJICL] CTaHI{apTHOﬁ

KBapTUpbl MW HE J0rabIBacTCsA: [ABOPOBOC OCBCUICHHE, CHCTEMbI BOJO-
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NPOBOJA, KaHANM3alMd M  OTOIUIEHHMs; BCE O3TO TpeOdyeT IOCTOSHHOTO
BHUMAaHUs, KOHTPOJS M OOCIHyXHBaHHMA. Temepp BBl caMH CTaHOBUTECH
YIPaBIOMOM, CAHTEXHUKOM, SJICKTPHKOM, PAOOYUM B KOTCIIHHOIL. .

K cuactplo, 9eKTpoOHHMKA XOTs Obl HEMHOIO MOXET IIOMOYb B O9TOM
HelerkoMm Jene. MTak, HauHeM C JBOPOBOro oOcBelleHus. [opoickoit xu-
TeNb Jaxe He MOXeT ce0e NpelcTaBuTh, Kak TEMHO MOXET ObITh HOYbIO
Ha TpuycaneOHOM yd4acTke. B kmioM MukpopaiioHe Besne (oHapH, CBe-
TAIIMECS] OKHAa BBICOTHBIX JOMOB. 37ech e, 0e3 NpeyBeNuueHUs, PyKH
BBITSIHYTOH He BHaHO. CronboB ¢ (oHApAMH Ha YJIMLIE B YaCTHOM CeK-
TOpe OOBIYHO HET, a pa3poCIIHecss KpPOHBI JEPEeBbEB 3aKPbIBAIOT CBETS-
muecss OkKHa coceiedl. MoxHO Ha croia0e HIM Ha JEpeBe Yy CBOEro JoMa
noBecuth (oHapb. Ho »3ToT (oHapp HYKHO KaxIblii Beuep BKIIOYAThH
U KaXI0€ YTPO BBIKIIOYATh, JHOO OH OygeT ropeTh OHEM W HOYBIO, Oec-
CMBICIICHHO TIOTPEOIISIs INITHAE KMIJIOBATTHI.

Ha puc. 3.20 uzoOpakeHa cxema (HOTOBBIKIIOUATENS Ul JIBOPOBOIO CBe-
THIbHHKA. Kak M OONBIIMHCTBO YCTPOHCTB MHOJOOHOrO poAa, 3TO cOOpaHO
Ha ocHoBe MuKpocxembl KS5S61JIE5S wmmm K561JIA7. IlpuoOperenue Ipyrux
MHKDOCXEM YK€ BBI3BIBACT OIpPEIEIEHHbIE CIOXKHOCTH (uepe3 HHrepHer,
KOHEYHO, MOXKHO KyIHUTh BCE, TOJBKO BOT IOYTa pabOTaeT COBCEM HE Tak
OBICTPO, KaK XOTENOCh Obl). YCTpOHCTBO IpEACTaBiseT COOOH IOYTH THIIO-
Boe (oTopene: eciM eCTeCTBEHHOE OCBELICHHE HIDKE HEKOTOpOro mopora,
BKJIIOYAETCSl MCKYCCTBEHHOE, €CJIM BBIIIE — MCKYCCTBEHHOE OCBEILICHUE BbI-
kimovaercs. doromaTunk — crapeiii poroxamox ot cucrem JIY oTedecTBeH-
HBIX  TeneBu3opoB  80—90-x  romoB, Bemb  papUTETHAs, INPAKTUYECKH
aHTHUKBapHas, IIO3TOMy B CIy4ae HEJOCTYHNHOCTH €ro MOXHO 3aMCHHTHh
IpPaKTHYECKH JIHOOBIM  (oTope3ucTopoM. KoHe4HO, mpH 3TOM HpHAETCS
YTOUHSTH CONPOTHBICHHE pe3ucropa Rl1; B o0meMm ciy4ae MOXHO CKa3arh,
YTO €ro HOMMHAJIBHOE CONPOTUBICHHE JOKHO OBITh IIPUMEPHO BJBOE
Golblle HOMHHAIBHOTO COHPOTHBICHUS (oropesucropa. DoTtoamox 3mech
BKJIIOYEH KaK ()OTOPE3UCTOp, T. €. OT CHIIBI CBETa MEHseTcs ero oOpaTHoe
CONpOTHBIICHHE (KCTAaTH, TaK K€ OH BKJIIOYEH W B THIOBBIX cXeMmax (HoTo-
IpUeMHUKOB cucteM /1Y ymoMmMmHaBImIMXCS BBINIE TEIeBH30poB). Bwmecte
¢ pesucropoM R1 OH co3gaer pgenuTenb HANPSDKCHWs, IOCTYIMAMOLIETO Ha
Bxox tpurrepa lllmurra, cocrtaBneHHoro u3 unBepropo DI1.1 u D1.2. Pe-
sucrop R1 HacrpauBaioT Tak, uToOBI IpHU E€CTECTBEHHOM CBETE, Ja)Xe B Iac-
MYpHBIH JIeHb, HanpspkeHHe Ha Bbixoge D1.2 ObUIO paBHO JIOrMYECKOW eu-
HHLE, a BEYEPOM M HOYBIO OIYCKaJOCh IO JIOTMYecKoro Hyis. HampsbkeHue
¢ BbIxoAa tpurrepa lllmurra nocrymaer Ha uHBeprop DI1.3, KoTOpBIi OmHO-

BPEMCHHO SIBJIIETCA U 6y(1)epHLIM KackaJlOM MEXAy TPUITCPOM IIImutTa
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n BbIxogHeM kimogoMm VT1. Hammume Ha Bxome Tpurrepa llImmurra emxoctn
Cl CHWKaeT CKIOHHOCTh CXEMbl K IyJIbCAllMsIM CBETHJIbHHKA B TO BpeMs,
KOrjla €CTECTBEHHAas OCBEIEHHOCTb HAXOMUTCS Ha IOrPAaHUYHOM YPOBHE.
Pesucrop R2 ycranaBmuBaer rucrepesuc (pasHHUIy MEXAY IIOPOrOM BKIIIO-
4YeHHWsT W ToporoM BeIkmModeHHUs). [logbopom comporuBnennss R2  moxHO
YCTAHOBUTh ~ ONTHMAJIbHBIL  T'MCTEPE3UC, HO 3JIeCh €ro  COIPOTHUBIICHUE
ontumanbHo Juii ©J1263A. Tlombop pesucropa R2 TouHO mOTpedyercs,
ecmu BMecro DJI263A Oyner ucmonb3oBaH Ipyroi ¢oroamon wiu dorope-
3UCTOp. BBIXOAHOI KIIIOY BBINOJHEH HA BBICOKOBOJBTHOM KIIIOYEBOM IOJIE-
BoM Tpansucrope Tuna BUZ90. Tpansucrop paccumran Ha paboTy ¢ TO-
JIOKHUTENBHBIM ~ HaIpsDKEHWEM, I03TOMY Ha cBeTwisHMK HI1  mopmaercs
IIOCTOSHHOE  IIyJIbCHPYIOIIEE  HAmpsDKEHHE OT  BBHINPSIMUTEIBHOIO  MOCTa
Ha aumomax VD5—VDS8. B pesynprare namma nmuTaeTcs HE IEPEMEHHBIM Ha-
npsokeHneM 9actotoil 50 I'm, a HOCTOSHHBIM MyNBCHPYIOIIMM C YacTOTOH
100 Tm. Dto coBepuieHHO O€30MacHO IS JIaMII HaKalWBaHWS M, Kak ITOKa-
3ajla TpaKTHKa, s TaK HasblBaeMbIX sHeprocOeperatrommx Jyamn (JIJAC
C BCTPOCHHBIM B IIOKOJIb 3JIEKTPOHHBIM Oamtacrom). Ecinm paccmatpuBath
CXEMOTEXHHKY BCTPOCHHBIX 3JIEKTPOHHBIX OaIacTOB  3HEprocOeperaronux
JaMIl, TO MOXXHO 3aMETHTh, YTO HANPSDKEHHE OT CETH MEPBHIM JIENIOM I10-
CTymaeT Ha MOCTOBOH BBIIPSMHUTENb, a 3aTeM YK€ Ha CXeMy TeHepaTopa.
BxiroueHune 1mocieoBaTENbHO JIBYX MOCTOBBIX — BBINIPSMHTENECH, UYTO 3/€Ch
U TPOMCXOJMT, OOLIeH KapTUHbI HE MEHSeT, II09TOMY JHeprocOeperaromas
JaMia paboTaeT B 0OBIYHOM PeIKHME.

Jlamna moker ObITh MomHOCTbIO 10 200 BT; mpu stom Tpansucrop VT1
Ha paJMaTop YyCTaHaBIMBaTb He HyxHO. Eciam wucnome3yercs Oonee Moln-
Hblif cBetmnbHUK (0T 200 mo 2000 Brt), morpebyercs paamarop Iis TpaH-
3UCTOpa, a JUOABI B MOCTE HYXHO OYyZET 3aMCHHTh IPYIMMH, COOTBETCTBY-
romeit momrHOocTH. Pesmcrop R3, a Take muomer VD2 m VD3 cmyxar s
YCTpaHEHUS] BIMSHHS OTHOCHUTEIBHO OOJBIIOW EMKOCTH 3aTBopa KIoue-
BOTO NI0JIEBOT'0 TPAH3UCTOpa Ha BhIxoAHOM Kackag KMOII-uaBepropa.

VD2 1N4148. Rd a3

—c2z R
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Puc. 3.20. ®oTOBBIKITIOUATENb IS ABOPOBOIO CBETHIILHUKA
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CxeMa NMTaHMs JIOTMYECKOH MHKpPOCXEeMBbI IpeicTaBiisieT co0oif mapame-
Tpuyeckuil crabunmsarop w3 crabmwiutpoHa VD4 u pesucropa R4. Kon-
nencarop C2  (QuiIbTpyeT IyldbCalUMM BBIIPSAMICHHOTO HampsbkeHus. Ilpu
3TOM OH, Onaromaps OOJIBIIOMY CONpPOTHBIEHHIO pe3ucropa R4, He oxa-
3bIBACT BIMSAHUA Ha IyIbCAIUM HANPSDKEHUS, MOCTYNAIOMIETO Ha JIaMILy.
ITosToMy pelicTByromas BeNMYMHA HANpPsDKCHHMS HAa JIAMIIE HE IPEBBIIIA-

€T HOMHUHAJIbHOI'O.

ABTOMATUYECKMUU BbIKAKOYATEAD
ANA TPUXOXKEUN

[Ipomomxkast TeMy OCBEUICHHUsS, NepeHIeM K BHYTPEHHEMy ocBemleHuto. Ha
puc. 3.21 wm3o0pakeHa cXeMa aBTOMATHYECKOTO BBIKIIOUAaTENs CBETa B Ce-
HSAX WIM Ha BepaHie, B TamMOype, OJHHUM CJIOBOM, B IIOMELIEHHH, 4Yepe3 KO-
TOpoe BBl 3axoxure B J0M. CXema IpU OTKPbIBAHMHM [IBEPU BKIIOYAET CBET
Ha HEKOTOPO€ BpeMs, 0 MCTEUYEHHH KOTOPOro, €CIIH JABEPh 3aKpbITa, CBET
racHeT. lIpedycMOTpeHO TakkKe pydHOe BKIIOUEHHE CBETa IpPH OMOIIH
BBIKJIIOUaTeNss S, paclojoKeHHOro BHYTpH mnoMemenus. Ha nsepu ycra-
HOBJICH THIOBOH T€pKOHOBBI JaTUMK OT CHCTEMbl CUTHAIU3aLUM  (€ro
MOXXHO 3aMEHUTb CaMOJENbHOM Iapoil M3 TepKOHa U IOCTOSIHHOTO Mar-
Huta). Yacte gartumka c rTepkoHOM (SG1) ycraHOBIEHa Ha HEMOJBIDKHOM
4acTH JIBEPHOrO OJIOKa, a OTBETHAs 4YacTh C IOCTOSHHBIM MarHATOM — Ha
JIBEPHOM TIIOJIOTHE, NpPHYEM TaK, 4TOObI MPH 3aKPBITOH ABEpU TEPKOH 3a-
MbIKancs. IIpy OTKpbIBaHMM JBEpH MAarHUT YHAJISETCs OT TIEpKOHA U €ro
KOHTAKTBhl ~ Pa3MbIKAalOTCA. B 3aMKHYTOM COCTOSHMM KOHTaKTOB TI€pKOHA
SG1 HampspkeHue Ha BXoge uHBepropa DI1.1 paBHO HampsOKEHUIO MHTa-
HHMS MUKPOCXeMbl, T. €. Joruueckoi enunuue. Ilpm 3Tom Ha BbIXOZAX
anemerToB D 1.2 m D 1.3 Toxe mormueckas exmnmna. Kommencatop Cl 3a-
psbkeH; Ha Bxoze D1.4 ecTb HampspkeHHE JIOTMYECKOM €IUHULBI, a Ha BbI-
xoze — Houtb. Tpansuctop VT 3akpsIT, v taMna H1 BeikiItoueHa.
VD4 8140 R4 3%

¥D2 1N4148
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Puc. 3.21. Cxema aBTOMaTHYECKOTO BBIKIIIOUATEIISI CBETA B IIPUXOXKEH
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Ilpn oTkpbiBaHMM 1Bepu KOHTakThl repkoHa SGI1 pasmbikatorcs. Ye-
pe3 pesuctop R1 Ha Bxomsl mHBepropa DI1.1 mnocrynaer HampspkeHHe JI0-
rudyeckoro Hoist. Ha Beixomax unBeptopoB D1.2 u DI1.3 Toxe Oyner Houb.
Jluon VDI otkpeiBaeTcs, M uepe3 Hero, pesucrop R2 u BbIXOJHBIE KIIIOYM
unBepropoB D12 u DI1.3 mnpoucxomur ObicTpass paspsaka KOHAEHCATOpa
Cl 1o HampspkeHust Joruueckoro Housisl. COOTBETCTBEHHO, Ha BXOJaX MH-
Bepropa D1.4 — Homb, a Ha ero BeIxoAe exununa. Tpamsucrop VT1 ot1-
KpbiBaeTcsl u Bkiaroyaer nammy HI. Iloxa naBeps otTkpeita, kongeHcatop Cl
He 3apsbkaercss W Jamna roput. Ilocie 3akpblBaHusl ABEpH HAa BBIXOJAX MH-
BepropoB D1.2 u DI.3 ycranaBnuBaercsa morudeckas enuHnna. KoHaeH-
catop Cl HaumHaeT MeIUIEHHO 3apspkartbesi uepe3d pesucrop R3. Ha 3a-
pANKY O HAmpsDKEHUS HMKHEro Mopora JIOTMYECKOM —eIMHHLBI  yXOAUT
OpUMEPHO TOIMUHYTHL. Bce 3T0 Bpems slaMma MpoJOJKAaeT TIOpeTh, Haxe
Hocjie TOro Kak JBepb 3akpbutd. Kak Tonpko HampsbkeHue Ha C1 pgocrura-
eT IOpOroBOil BeNWYMHBI, Ha BbIXoge HHBepropa DI.4 ycraHaBnuBaercs
JOTUYeCKui Homb W TpaHsuctop VT1 3akpbiBaeTcs, BBIKIIOYAs JIAMILY.
BximounTh JamIly BpYYHYHO MOXHO BBIKIIOYaTenaeM S1, yCTaHOBIEHHBIM
B 00X0J TpaH3uCTOpa. Bpems, B TeueHHe KOTOpPOro Jamia rOpUT HOcCe 3a-
KpbIBaHMS [JBEPHM, MOXKHO OTPEryJMpoBaTb B OUEHb LIMPOKUX IIpeenax,
moa0upasi HOMHHaNbl Kak pesucropa R3, tak u kongencaropa Cl. Enun-
CTBEHHO€ OrpaHMYEeHHE — TOK YTEUKH KOHJEHCATOpa; eciu OH Oyler cpas-
HUM C TOKOM uepe3 pesuctop R3, To cxema paboTaTh HE CMOXKET, TaKk Kak

koHneHcarop C1 Oyner Hemo3apsKaThCs.

ABTOMaTUUYECKUU BbIKAKOYATEAD
ANA A€CTHULbI

Crnenyromee YCTPOHCTBO TOXKE CIYXHT Uil YHpaBIEHHS CBEeTOM. B wacr-
HOM JIOME€, JaXX€ OJHOITAXXHOM, BCErJa €CTh coOJla3H €eclnu He JOCTpo-
WTh TIONHOLCHHBIA BTOPOHl »3TaX, TaKk XOTS OBl chenaTe >KHIOH dYeprak
(maHcapay). Ilepenenats uepmak B MaHCapiy He TaKk yX M JOpOro, W BB
[oJy4aeTe OAHY WM JaXe JBE JONOJHUTEIbHBIC KOMHATBI, YTO MOXKET
OBITH O4YEHb YMECTHO, OCOOCHHO €CIM JETH IIOAPOCIH WIH OXHIAETCS
noronaeHne. Ilyte B Mancapny — nectHuna. KoHerpykmmit >Tux Jiect-
HHUIl CYIIECTBYeT MHOXXECTBO, TaK € KaKk M BapHaHTOM pPAaCIOJIOKCHUS.
Ecnmn s5To crnmpanbpHas WM OJHOMAapIIeBas JIECTHHI[A, BBIXOIMIas B TO-
CTHHYI0, TO OHa OCBEIIaeTCs CBETOM U3 roctuHoil. Ho ecmm nectHuIa
pacrioyioXxeHa B IPUX0XKEH, 3a KJIQJ0BKOH WIH ellle KaKUM-HHOY b
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TakuM 00pa3oM, YTO MpPEeJACTaBIseT CcO0OH Yy3KMH TeMHBI mpoxon, HIy-
mui BBEpPX, TO OTHENBHOE OCBEIICHHE TaM MPOCTO HeoOxogumo. B srom
cilyqae Juls BKJIIOYEHHS CBETa Ha JIECTHHLE MOXHO CHENaTh BJIIEKTPOH-
HbI OJIOK, BK/IIOYAIOMIMI CBET INpHM BXOJE 4YeJIOBeKa Ha JecTHHLy. IIpuH-
LUITHAIbHAs CXeMa JIECTHUYHOTrO BBIKIIIOUYATeNIsl I0Ka3aHa Ha puc. 3.22.

Vupasnsator cuctemoil gBa HK-maTumka, pearupyloiye Ha IepecedeHHe
Jyda; OJMH M3 HUX PACIIOJIOKEH Y BEPXHEro BXOJa Ha JIECTHHUILy, BTOPOH —
y HikHero. CxemMa OueHb IOXOXa Ha IPEABIAYLIYI0, HO OTJIMYaeTcs OT Hee
naruukoM. JlaTuuk onTuueckuil, cocrosmuii u3 aByx HK-cserommonos, u3-
Iydalomux MoaynupoBaHHbI MK-curHan, M ABYX HHTErpanbHbBIX —(oTo-
OpUEMHUKOB OT cucreM JIY coBpeMeHHOIl Tene- WM BUAEOANIapaTyphl.
I'enepatrop MK-cBeTOBBIX HMMITYJIbCOB MOCTpoeH Ha Mukpocxeme D2. Ha
HNEePBBIX JABYX €€ JJIeMEHTax coOpaH MyJIbTUBHOPATOp, BbIpaOaThIBAIOLINI
umiynbcbl yactotoil 38 kI'm. IlporuBodazHble MMITYJbCHI HOCTYHAIOT C BbI-
xon0oB uHBepTopoB D2.1 m D2.2 Ha BXOomsl OydepHBIX KaCKaIOB, BBIIOIHEH-
HbIX Ha uHBepropax D2.3 u D2.4. VMmmynbchl ¢ BBIXOJOB 3THX HHBEPTOPOB
nocrynator Ha MK-ceerommompr HL1 u HL2 dyepe3 ToKoOrpaHHMYMTENbHbBIE
pe3ucTopsl  0e3 MPOMEKYTOUHBIX TPaH3UCTOPHBIX Kimouedl. Tpanszucrop-
HblE KIIOYM 3[€Ch HE HYXKHBI, IIOCKOJbKY Takoi Oonbwioil Tok uepe3 MK-
cBeroanonpl, kak B [1/1Y, He Tpebyercst.

JlaTuMk, Kak yK€ TOBOpMJIOCh, pabOTaeT Ha IEepeceueHue Jy4a, TO
ectb UK-cBerommons! ¥ (OTONPHEMHHMKH MONAPHO PACHONOXKEHBI  JPYT
HANpOTHB Jpyra B paifoHe TMepBOH M TOCIEAHEH CTYNEHH JIECTHHIIBI.
IupuHa necTHULBI B MaHCaply peako OblBaeT OoJbllie OJHOrO MeTpa.
PaccrosHue CpaBHUTENBHO HEOOIBIIOE, H UL YBEPEHHOH ONTHYECKOI
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Puc. 3.22. CxemMa aBTOMaTU4ECKOT0 BBIKJIIOYATENS [JIsl BHYTPUIOMOBOM JIECTHUIIBI
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cBsi3u HeOosbiioro Toka uepes HMK-ceroguon Oyner BIONHE JOCTaTod-
Ho. K Tomy oxe wmanmas spkocts HMK-u3myueHus B HEKOTOpOH  cTemneHH
CIIOCOOCTBYET ~YMCHBUICHHIO OIIMOOK CXEMBl H3-32 OTpakeHHs (OTpa-
KEHHBI CHTHAlI MPOXOAWT Oonee IIMHHBIA IyTh M Homagaer Ha (oTo-
MIPUEMHHUK CHJILHO OCJIA0JICHHBIM, TaK YTO OH OTPEarupoBaTh HE MOXKET).
®DOTONPUEMHUKOB ~ TOXKE€ J[Ba — OAWH BHM3Y JIECTHMUBI, JAPYroi
BBepXy. Pa0oTaloT OHM IPaKTUUECKHM MapayIeNbHO, I0JaBas  CUTHAN
Ha BXxoabl wuHBepropa DI1.1. Ho 4roOel uX coryiacoBaTb [0 YPOBHIO,
noTpeboBagoch  J1Ba  TPAH3UCTOPHBIX ~ MHBEPTOpa M JONOJHHUTEIbHBII
5-BOJILTOBBI ~ TapameTpuueckuit  crabunmsarop Ha  crabunurpone  VD9.
Cxema Ha D1 m pmamee 1o nammbl paboTaeT Tak XKe, KaK U IPEIbIIyIIas.
Ecin Ha nectHune ©Hukoro Her, cBeT oT WK-cBetommomoB OGecmperst-
CTBEHHO TIIONajaeT Ha (OTONPHUEMHUKH; HA BBIXOJAaX (OTONPUEMHHUKOB
noruueckue Hynu. Tpansucropsl VT2 u VT3 3akpbiThl, ¥ Ha BXOIbl HH-
Bepropa DI.1 moctymaer 4epe3 pesucrop RY HampspkeHue norumueckoit
enuannel. Konpencatop Cl 3apskeH, HampspkeHne Ha Bbixoge D1.4 mHy-
neBoe, kmod VT1 3akpeir, n smamma HI1 Beixmouena. [lpm mepecedenun
moboro u3 syded mpuem MK-mywa omHUM #3  (HOTONPHEMHHKOB IIPEPHI-
Baercs. Hampumep, eciau mnepeceueH Jyd, cBersimuii Ha F2, To Ha BhIXO-
ne F2 Bo Bpems mnepeceueHHsi BO3HHKAeT JlOrMueckas eauHuua. TpaH3u-
crop VT4 oTkpbBaeTcs, W HanpsbkeHHe Ha BXxojax uHBepropa DI.1
nagaer no Hynas. Ha Beixomax unBeptopoB D1.2 m DI1.3 Toxke mnosBiser-
cs normyeckuit Homb. Jlwom VDI oTkpeiBaeTcs, W uYepe3 HEro, pPe3UCTOp
R2 u Beixonuele wimoun uHBepTopoB D 1.2 m D 1.3 mpoucxomut ObicTpas
paspsaka koHgeHcatopa Cl 1o Hanpsbkenus jorudeckoro Hois.  Coor-
BETCTBEHHO, Ha BXojax wuHBepropa D14 — Homp, a Ha €ro BBIXOJE
enununa. Tpamsucrop VT1 orkpeiBaercst u Bkmowaer Jyammy HI. Tlocne
npoxoJa 4enoBeka dvepe3 Jyd TpaHsuctop VT4 omsare 3akpbiBaeTcs, M Ha
BeIXo#ax wuHBepropoB DI1.2 m DI1.3 ycranaBnmuBaeTrcs Joru4eckas eau-
nuna. Konngencarop C1  HaumHaeT MEAJIEHHO 3apspKaThCs  4epe3  pesH-
crop R3. Ha 3apsaxy 10 HanpspkeHUs HUDKHEro II0opora JIOTMYecKod enu-
HHMLBI YXOIAMUT OKOJO MOJNYMHHYTHl. Bce 93To Bpems namma mHpoaoiKaeT
ropets. Kak Tompko HampsbkeHue Ha Cl  jgocturaer moporoBoil  BenH4H-

HBIL Ha  BbIXOJAEC HHBEPTOpa D14 YyCTaHaBJIUBACTCs JIOTUYECKHI  HOJIb

>
u tpanzucrop VT1 3akpbIBaeTcs, BHIKIOYAS JIAMITY.

B pabore cxembl ecThb OAMH HIOAHC: JATYMKOB JIBa, BHU3Y U BBEpXY JIECT-
HHILBI; TPOXOJsS IO JIECTHHLE, YEIOBEK IEPeKphIBaeT OAMH JaTYUK B €€ Ha-
yane U BTOpo — B KoHue. I[losToMy 3amyck oOTcUeTa BPEMEHHM MPOUCXO-

JUT J1Ba pa3a, 1 BpEMs TOPEHUs JIaMITbl 3aBUCUT U OT CKOPOCTU ABUIKCHUS.
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Bo Bcex cxemax Ha puc. 3.20—3.22 Bmecto TtpanszucropoB BUZ90 mox-
HO wucnons3oBath IRF840, KII707B. Jnomst 1N4148 MOXHO 3aMEHHTH
K522, KA521, mmomsr 1N4007 — mmomamm KJI209 wmm apyruMu  BeIIpS-
MHTENbHBIMU Ha HanpsbkeHue He Hmwke 400 B u Tox ne Hmke 0,7 A. Tpan-
sucrop KT3102 — mo6siv KT3102, KT315 wuam MMNOPTHBIM aHAJOIOM,
MPaKTUYECKH  JIIOOBIM ~ MaJOMOIIHBIM ~ n—p—~n-TpaH3ucropoM.  Crabuiu-
TPOHBl MOXKHO 3aMEHHUTh JpPYIMMH, AHAJOTUYHBIMH [0 HAIPSDKEHUIO CTa-
Oounnzauuu. MudpakpacHble cBeToamoabl — JoOble, noaxomsamme i IIAY
®oronpuemnukn  SFH506-38  MoxxHO 3aMeHHTb JHOOBIMH  (DOTOIPHEMHH-
KaMM aHaJOTMYHOTO THMa (MHTErpajlbHble, HACTPOEHHbIE HAa YAcCTOTy MOAY-
ssimn oT 30 10 40 ', co BCTpOeHHBIM (pOPMUPOBATENIEM UMITYIbCOB).

OXPAHHbIE YCTPOUCTBA

OxpaHHOEe YCTPOUCTBO
Ha 6a3e 6ecnpoBOAHOro 3BOHKA

Jlnst  moctpoeHust OeclpoBOJHON  OXPAHHOW CHCTEMBI OJMKHErO  pajuy-
ca JeHcTBUS (HECKOJIBKO JECATKOB METPOB) MOXHO C YCIIEXOM MCIIOJIb-
30BaTh  OGCIIPOBOAHBIC  OBEPHBIC  MENOAWYHBIE  PAnUMO3BOHKH.  Takue
3BOHKH HMEIOTCA B IIHPOKOH NpoJake M CPaBHHTENBHO JOCTYNHBL B co-
CTaB 3BOHKA BXONAT 0a30BBII ONOK C pAagMONPUEMHHKOM U JEKOIEPOM
U BBIHOCHOM KHOMOYHBIH OJIOK (OIMH MIM HECKOJIBKO) C KOJEpPOM M MH-
KPOMOLIHBIM UMITYJILCHBIM HEPEAATYHKOM.

Ilpn KpaTKOBPEMEHHOM HaXXaTMH Ha KHONKY 0a30BbIi OJIOK BOCIPOM3-
BOAUT MeJoaWuHbli curHan. Takum oOpasoM, OH oOpasyer OecIpOBOXHON
KaHal IIepeflaud, KOTOPbIH MOXHO MCIIOJb30BaTh HE TOJNBKO II0 MPSIMOMY
Ha3HaueHUo. braromaps KOOUPOBAaHHOMY CHTHAlTy TaKOH paJuoOKaHal BECh-
Ma IIOMEXOYCTOWYMB. OKOHOMHYHOCTb CHUCTEMBI TaKXKe JOCTaTOYHAa: TOK,
nmotpebisieMblii  0a30BBIM  OJIOKOM, HE TPEBBINIACT JOJeH MWIIHamIepa,
a KHOIOYHBIH 010K NOTPeOIAeT TOK TONBKO NPU HAKATUM HA KHOIIKY.

IlpoBens HecnoxkHyl0 JOpabOTKY KHONOYHOTO OJIOKa, MOXKHO HOCTpPO-
UTh OECHPOBOJHYIO CHCTEMY CHTHANM3AIMH, KOTOpas OOCCHEYUT OXpaHy
OIM3KOPACIONOKEHHBIX ~OOBEKTOB, HANPUMEpP aBTOMOOMIS WIH  JABODO-
BbIX THoOcTpoek. Jlydmie Bcero 9ra cucTeMa MOAXOAUT I OOecreueHus
BPEMEHHOH OXpaHbl, MOCKOJIbKY €€ MOXHO OBICTPO YCTAaHOBUTb WU TaKKe
ObICTpO meMoHTHpoBaTh. s 1NOopaboTKH OBUI BEIOpaH OecHpOBOJHOIH 3BO-
HOKk «Feron» ¢ omHEM KHOHOUYHBIM OlOKOM. B mpemmaraemom Bapuas-
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Te 06a3zoBblif OOk He TpeObyer wusMeHeHud. HesHaumTenbHOH nopaboTke
HOJBEPracTcs TONBKO KHONOYHBIM OIIOK, MOTpeOyeTcs Takke M3TOTOBUTH
IPOCTOE JOMOIHUTEIPHOE OXPAHHOE YCTPOICTBO, HOAKIIOYaeMOe K HEMY.

Cxema ycrpoiicTBa mokazaHa Ha puc. 3.23. 3nece SBl — KOHTaKkThl KHOIN-
K{; Ha KOpIyce KHOIOYHOro Oyioka ycTaHaBiuBaloT rue3no XSI (oT roiuos-
HBIX CTepeo)OHMUECKHX Tele()OHOB) U MONKIIOYAIOT €r0 B COOTBETCTBHHU
co cxeMmod. [Ins pasMeleHHs THe3la €CTh MECTO psIoM ¢ OaTapefHBIM OT-
cekoM Onoka. Takas 1nopaboTka HHMKAaK He BIMAET Ha OCHOBHbIE (YHKIHU
0JI0Ka, MO3TOMY 3BOHOK MOXHO HCIOJIB30BaTh OJHOBPEMEHHO M MO IIPSIMO-
My HasHaueHHIO. OCTalbHBIC 3JIEMEHTBl BXOAAT B COCTaB COOCTBEHHO
OXpPaHHOTO YCTPOMCTBa, KOTOpPOE pearupyer Ha cocTtossHue repkona SF1. Ha
anementax DDI.1 u DD1.2 cobpan RS-tpurrep, sa DD1.3 u DD1.4 — re-
HEpaTop UMITyJIbCOB, Ha TpaH3ucTope VT1 — 31eKTpOHHBII BBIKIIIOUATEb.

IMocne moOAKIIIOUEHUsI OXPAaHHOIO YCTPOMCTBA IHTAIOLIEE HANPSDKEHHE
MOCTYNaeT Ha HEro OT KHOMOYHOro Oyoka. Eciam repkoH pa3oMKHYT (ympas-
JSIIOIIMI MarHUT yJajeH), Ha BEepXHHH 1o cxeme Bxox snementa DDI1.1 (BbI-
BOJ /) TOCTYNHT BBICOKMH YpOBEHb, a Ha BBIXOAE OyleT IpPUCYTCTBOBATh
HHU3KMH, paspemalomuidi paboTy HMIyJIbcHOro reHepatopa. OH  BbIpabaThbl-
BaeT MMILYJIbChl JJIMTEIBHOCTBIO OKOJNIO 9 ¢ ¢ mepuogom cienoBanus 10 c.
[TosTomy Ha BeIxOzme smementa DD1.4 xaxnapie 10 ¢ Ha | c mosBisercs HuU3-
KM ypOBEHb, KOTOpBI oOTKpbiBaeT TpaHsucrop VTI1. Takum obpazom,
tpansucrop VT1 Bemonnser pyHKImO kHOnky SB1 Omoka.

IMuraromee HampsbkeHue B o0xox kHonku SB1  mocrynur Ha  miarty
KHOIOYHOTro OJI0Ka, U OH NepelacT paguocuryai. ba3osblii 6110k 3TOT
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Puc. 3.23. Cxema 0XpaHHOTO YCTpOHCTBa Ha 6a3e OECIPOBOJHOIO 3BOHKA
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pagMoCUrHal NpPUMET M MOAAcT 3BYKOBOWM CHIHajJ, KOTOPBIE B 3TOM CIy-
Yyae CIyXKHUT CHrHajgoM TpeBord. Ha Bbixoge onemenra DDI1.2  mpucyt-
CTBYeT BBICOKUII ypoBeHb, modToMy cBeroauox HL1 npomyGmupyer cur-
HaJl TPEBOTH.

J1si  akTHBM3aLUM pEeXHMMa OXpaHbl YCTPOWCTBO pa3MELIaloT B  HEMo-
CPEICTBEHHOH OJM30CTM OT MarHura, MHOA JEHCTBHEM KOTOPOro KOHTaK-
Thl TepKOHa 3aMblkatorcsa. Ilpu Haxatum Ha kHomky SB2 «Ilyck» BbIcO-
KUl ypoBeHb IIOCTYIMT Ha BEpXHMH 1O cxeme BXxox odiemeHta DDI1.2
(BeBoxm /3) wm RS-Tpurrep mnepeximounTCcs B JIPYyro€ yCTOHYMBOE COCTOS-
HHE C BBICOKHM YypOBHEM Ha BbIxoze 31emeHra DDI1.1. Dror ypoBensb 3a-
npetut paboty reHeparopa, ceroguox HL1 moracher. B Takom nmexyp-
HOM COCTOSSHUM  YCTPOWMCTBO HAaXOAUTCS O TeX IIOp, TII0Ka MAarHuT
PAcHOoIOKEH PAIOM C TEPKOHOM.

Ecan marHuT ynanuTth, KOHTakThl repkoHa SF1  pa3oMKHYTCS, BBICO-
Kuil ypoBeHb IIOCTYNUT Ha BepXHMH 1o cxeme Bxox diemeHra DDI.1
n RS-tpurrep mnepexsmounTcs B ApPYroe yCTOHYMBOE COCTOSHHE — IIe-
pelaTuuK  KHOMOYHOro  OJIoKa  HEpHOJMYECKM CTaHET IOChUIATh  Tpe-
BOXHBI  curHan. Ecim  rtemepp repkoH  SF1  3aMKHYTb, COCTOSIHUE
RS-tpurrepa He WM3MEHHTCsS, CHUTHalQ TpeBOrM OyAeT mepenaBaThCs —IIO-
npexkHeMy. JUisi  npuBeleHUs YCTpOWHCTBA B HCXOJHOE COCTOSHHE He-
00X0MMO CHOBA HaXkaTh Ha KHOIIKY «Ilyck».

B KOHCTPYKLMM NpPHMEHEHbl MOCTOSHHbIE pesuctopel RI—R4  (MIJIT,
C2-23), okcupmuple KoHAeHcatopsl — wummoprtHble, Cl — KI10-17. Tpas-
sucrop KT361b wmoxno 3amenuts so0biM u3 cepuit KT361, KT3107.
Ceeroguoy — mo0Oro IBeTa CBEYEHMS IOBBIICHHOH SPKOCTH C Jua-
merpoMm kopmyca 3 MM. ['epkoH MoxeT OBITb JIIOOBIM, KOHTakThl KO-
TOPOTO  3aMbIKAIOTCS  NpU  NPUOMMKEHMH  MarHuTa;  aBTOpP  HPHUMEHUI
repkon MKA 10501 ot pene POB18A. Bunka XP1 — nuamerpom
3,5 MM OT TONOBHBIX CTepeOoOHHYECKHX TeledoHOB, po3eTka XS1 —
THE3/10Bast 4acTh.

BonbmuHCTBO — fleTaliel  ONHCAHHOTO  DJIEKTPOHHOTO  CTOPOXAa  MOHTH-
pyloTcs Ha JBYX CTOpOHAX IICYaTHOM IUIAaTBl M3 OJHOCTOPOHHETO (hOIb-
TMPOBAaHHOIO  CTEKJIOTEKCTONMTa ToiammHOM 1 MM, OHa  ycTaHOBIEHa
B IUIACTMACCOBBI Kopmyc pasmepoM 44 x 26 x 17 MM 0T akKymyJIsToOp-
HOW Oartapen THumopa3smepa 6F22. Ha xopmyce ciemyer OTMETHTB MECTO,
IJ€ pAacIONOXKEH TEepPKOH, 4YTOOBl MPABHIPHO COPHCHTUPOBATH  YCTPOM-
CTBO IO OTHOWIEHWIO K MarHuty. Clieqyer OTMEeTUTb, YTO BMECTO TI€pKO-
Ha MOXHO IIPUMEHMTH IIPOBOJHYIO JIMHHIO, DPaOOTalOIlyl0 Ha OOpBIB, HIH
OOBIYHYIO Iapy KOHTAaKTOB HAa pa3MbIKaHHE. ECIM 3BOHOK yKOMIDIEKTO-
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BaH JABYMS KHOIIOYHbBIMH OJIOKaMH U IIpU HaXXaTUXM Ha KHOIKHW BOCHPO-
U3BOIATCS pa3HbIE MEJIOAWHU, TO OJAHY W3 HUX JIydlI€ NPUMEHUTH I10 Ips-

MOMY Ha3HAUYEHHUIO, a IPYTyI0 — I OXPAHHOTO yCTPOHCTBA.

OxpaHHbIn UK-paTumnK

OTOT JaT4MK MpeJHa3HayeH B MEpBYI0 O4yepeAb JUll  HCIOJIb30BaHHsA
B DPAa3IUYHBIX OXPaHHBIX CHCTEMaX, HO €ro MOXHO YyCTAaHABIMBATh M Ha
IBIDKYIIUXCS ~ OOBEKTAaX, HAOpUMep HA  CAMOXOAHBIX  HIPYIIKaX  JUIL
npenynpexiaeHus o npubmmkeHnu K - npensrtcrBuio.  [Ipunnun — pao-
Thl JaTyuka — IpueM umiyiabcoB HMK-u3mydeHus, OTpakeHHBIX OT IIO-
CTOPOHHUX OOBEKTOB, MOSBISAIOLIMXCS B KOHTPOJIMPYEMOH 30HE, a 0co-
OEHHOCTb — Ilepeiada CUTHAJIA TPEBOTH IO IIETH MUTAHNU.

Cxema mpubopa moka3aHa Ha puc. 3.24. T'eHepatop Ha JIOrHYECKHX
anementax DDI1.1 wu DDI.2 BbpabaTbiBaeT NPSIMOYTOJbHBIE HMITYJIb-
cel uactorod 20—30 T'm, u3 xortopwix muddepenuupyromas unenb CO6R3
n onementst DD1.3, DD1.4 ¢opMupyloT HMIyJIbChl HHU3KOIO JIOTHYe-
CKOro ypoBHS JumMTenbHOCTBIO oOkono 20 wMkc. Ilocne ycunurens Ha
tpamsucropax VT1—VT3 wu3nywarommid auon mpeoOpasyer HX B HM-
nynscel  MK-m3nmydenums.  IlogerpoewnsiM  pesuctopom  R8  perymmpyror
MOIIHOCTh HU3JIY4aeMbIX MMIIyJIbCOB M, CIIEJOBATEIbHO, HalbHOCTb Jei-
crBust jgarumka. Eciam B oxpaHseMOll 30HE MHOSBMICS KaKoH-IMOO OOBEKT,
orpaxaromuii MK-ummynbcbl, uX nNpUHMMaeT M HpeoOpasyer B 3IeK-
Tpudeckue ¢orogmon VDI, Mukpocxema DAL, ycumuB NpHHATHE OT-
paKeHHBIE HMITYJbCh, (OPMHpPYET Ha CBOEM BbIXOJe (BBIBOJIE 7) HM-
MyJbCbl HHU3KOTO JIOTMYECKOTO YPOBHS JUIMTENIBHOCTBIO OKoJIo 60 MKC.
OHM TepUOAMYECKH OTKpbIBalOT TpaHzuctop VT4. B 3Tm MoMeHTH ue-
pe3 Hero mpoTeKaloT HMIIYJIbChI ToOKa 3apsaku konaeHcaropa C10. Korpa
HalpsDKEHHE HAa  3apsAAuBIIEMCS  KOHJCHCATOpPE  CTAaHOBHTCA  JOCTaTOdY-
HBIM [JI1 BKIIOYeHHs cBeroguoma HLI1, oH 3aropaercs, CHIHaIU3HpPYs
o TpeBore. JlaTuMK M MCTOYHHMK €ro IIUTaHUsA, KOTOPBIH MOXeT ObITh
ylajgeH OT JaTydka Ha 3HAYUTEIbHOE pACCTOSHHME, COEAUHSIOT 10 CXe-
Me, IOKa3aHHOM Ha puc. 3.25. MMmynbchl 3apsIHOTO TOKa KOHJEHCa-
topa Cl0 pgatumka, mnpoTeKas 4Yepe3 MCTOUYHMK IMTaHHA U BKIIOYEHHBIH
MOCNIEOBATENBHO € HHUM pe3ucTop Rl compoTuBieHHEM B HECKOJIBKO
COTEH OM, CO3Jal0T Ha 9TOM pPE3UCTOPE HUMITYJIbChl HampsbkeHus. OHu
MOryT OBbITh CHSATBI uepe3 pas3jenurenbHblii kongencatop Cl u  mpuBo-
JIUTh B JeHCTBHE YHaleHHBI OT JaTyMka CHUTHAIM3aTOp TPEBOIM HIIU

JIPYTro€ HCIOIHUTENbHOE YCTPOHCTBO.
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IIpocagka HampsokeHHWs TNUTAHMS B MOMEHTBl  JEHCTBHS — HMITYJILCOB
TPEeBOTM HE CTpallHa JuIsi JaTduka, Tak Kak ero aumonasl VD2 um VD4 npu
3TOM 3aKpBIBAIOTCS, a COOTBETCTBYIONIME Y37bI IHTAIOTCS DHEPrHeH, 3a-
naceHHoii B koHaeHcaropax Cl u C7.

Jatuuk ObuUl cOOpaH HAaBECHBIM MOHTaXOM Ha IUIaTe M3 TEKCTOJIUTA
tonmuHoi 1 MM. IleuartHas mnata juis Hero He paspabarbiBanach. M3my-
yaroumid quon VD3 u dorommoxn VDI pasHeceHbl Ha MakCHMalbHOE pac-
CTOSIHUE — OHHM pAaclOJOKEHbl Ha IIPOTUBOINOJOXKHBIX Kpasx Iuiatel. Ha
W3Ty4aloIMi  OUOJ HaJera uepHas MOJUXJIOpPBUHWIOBAs TpyOka. Ilma-
Ta MOMEIlEHAa B allOMMHMEBBIH Kopmyc ¢ oteepcrusiMu nox HMK-guonst
u ceetoguox HL1.

Ucnons3oBansl  moctostHHBIE  pe3uctopel  C2-33.  [loacTpoeunslii  pe-
sucrop R8 — CII3-08b. Konpencaropsl kepamuueckue K10-17 u okcun-
uele  K50-16. Tpansucropsr KT209A MOXHO 3aMEHMTb TpaH3UCTOpaMU
KT361 c¢ moObiMm OykBeHHBIM HHIECKCOM. [locie mpoBepkM MOHTaxa Ha

IJIaTy HOJAIOT HaIpsDKeHHE MUTaHus 12 B, KoHTpoupys notpebiiste-

2 230un188 VT2KTZ0RA

K s, 14 DDV ,‘;J\ VD‘SE ~

.\\_s!"

VT3
KT31174;
' e\

RI233 :

VDI AMGIB 1%

OD1 US8INAT
DA1 KP1588X12

VD1 KA®111B1

Puc. 3.24. Cxema nH}ppaKpacHOTO OXPaHHOTO JaTYHKa

R1

[P PO — ———— »

K aamanxy c1 I 9..15
T L’ K euryanm-
I_Lr e .. e B3aTOPY
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Mblii Tok. OH He nomkeH npeBbimaTh 8 MA. Ocuumorpagom mposepsi-
0T HalNM4Yhe HMITyJbCOB Ha OSMHUTTepe TpaHsucropa VT3. Mx ammmry-
la JoibkHa ObiTh okono 6 B, a gnurensHocTs npubnmsurenbHo 20 MKC.
Ecan  uMmynbcel  OTCYTCTBYIOT, IIPOBEPSIOT paboTy TreHeparopa Ha  dlle-
mentax DDI.1, DDI1.2. PabGory mnpuemMHOi 4acTH JaTuydKa MOXKHO IIPO-
BepuTh, oOmy4as ¢orommon VDI mro6emv IIJY or TeneBusopa. B orser
Ha oOmyuenue cseroguon HL1 nomken wmwurarte. Ecnm mpuema Her, mpo-
BEpSIOT 3HAYEHMS IIOCTOSIHHOIO HAINpPSDKEHUS HAa  BBIBOJAX MHKPOCXEMBI
DAl (oHM He JOKHBI OTJIMYAThCA OT YKa3aHHBIX Ha cxeMe Ooliee 4eM
Ha 10%) u Hanuuume OTPUUIATENBHBIX HMITYIbLCOB Ha ee BbBoge 7. Ilpu
YCTaHOBKE JaTyMKa B TMOMEIIEHUM €ero YyAoOHO pacnonaraTb B BepXHei
4YacTU [BEPHOro ImpoeMa. B aBromoOumiie ero MOXHO pa3MECTHTb Haj OK-
HOM JIBEPU BOJHUTEIIS.
TexHHYECKHE XapaKTEPUCTHKH OXPAaHHOTO JaTYHKa CBEJICHBI B TaOM. 3.1.

Tabnuya 3.1
OcHOBHbIE TeXHHYeCKHe XapaKkTepucTuku oxpanHoro UK-natuuka
Hanpsbxkenue nuranus, B 7—14
[MoTpebisiemblii TOk, He Gonee, MA 8
MaxkcuManbHbIH pagnyc JeHCTBHSA, M 1
PaGouue Temneparypsl, °C -30...+60
I'aGapuTHEIE pa3MepBl, MM 70x30x20

MpucraBka K MO6UABHOMY TEAEPOHY
AN OXPaHbl NOMeELLEHUS

IIpennaraemoe ycTpOWCTBO IpeHA3HAYEHO Jjis ONOBELIEHUS O IPOHHK-
HOBEHMH B OXpaHsAeMOe IIOMeHIeHHe II0 MoOuibHOMY TenepoHy. B or-
JMYMe OT MHOTHMX JPYTHX, OHO COOpaHO U3 OONIEJOCTYHHBIX 3IEMEHTOB
1 He TpeOyeT OOIBIINX 3aTpaT CPeICTB U BPEMEHU Ha H3TOTOBICHHE.

Ha nBepu oxpaHfeMOoro oOBEKTa 3aKpeIUIIOT ~ MArHHT, KOTODBIH
YIpaBJIsSeT TEPKOHOM, YCTAaHOBJIEHHBIM Ha JBEPHOH KOpoOKe Tak, 4To
OpY  OTKPBITOI JBEpM OH PA3OMKHYT, a IPU 3aKpbITOW — 3aMKHYT. /[la-
Jee 1O JAByM HpPOBOAAaM CUTHAlI C JaT4yhKa TepKOHa IIOCTYMaeT Ha BXOJ
Oioka ympaBiaeHHs MOOWIBHBIM Telne(OHOM, KOTOpBI QopmupyeT Ko-
MaHny «BbI30B» — TreHepupyeT Iapy MMIIyJIbCOB, HMUTHUPYIOIIUX HaXKa-
THA Ha OJHOMMEHHYIO KHONKY TenedoHa. Ilutaercs OnOK ympaBiueHHS

OT caMOro TCJ'IG(I)OH@., AKKYyMYJIITOpHast GaTapeﬂ KOTOPOT'O MOCTOSIHHO



330

MOAE3HbIE CAMOAEAKU

oA3apsKaeTcss  OT COOCTBEHHOTO CETEBOTO 3apsAAHOTO yCTpOﬁCTBa. B 3a-

MHCHOM KHIKKE TeJIC(i)OHa COXpaHCH e):[PIHCTBCHHLIﬁ HOMEp — TOTIO abo-

HEHTa, KOTOPOMY IIpH OTKPHIBAHWHM JIBEPH OXpaHSAEMOro oObekTa (KBap-

TUpB) M Oyzmer mnociaaH curHan TtpeBoru. Ilpu kenaHuu aOOHEHT, NpPUHSB

BBI30B, MOXET MPOCIYIIATh 3BYKOBYIO OOCTaHC3KY Ha 0OBEKTe.

Cxema Onoka ympaBieHusl MOKa3aHa Ha puc. 3.26, a ero pabory ui-

JIOCTPUPYIOT BpEMEHHBbIE JuarpaMMbel Ha puc. 3.27. Ilpum cpabaTbiBaHUN

natynka (repkoHa) Ha BXoj npucraBku (pasbem XI) mocrymaer uMITyIIbC,

JUIMTCJIBHOCTL KOTOPOI'0 3aBUCUT OT BpPEMCEHH, B TCUCHHUEC KOTOPOI'O JABEPb

ocraercsi OTKpbITo. Ha normgeckmx smementax DDI1.1 m DDI.2 cobpan

y3¢i1 noAaBJICHUS UMITYJIbCOB L[pe6e3ra KOHTAKTOB JaT4YHUKa.

CHaZ[aIOH.II/Iﬁ nepenajg ypOBHeﬁ HalpspKCHUST  Ha  BbIXOAC  3JICMEHTA

DD 1.2 3amyckaer coOpanHblii Ha »nementax DD1.3 u DDI1.4 onnoBuOGpa-

TOp, KOTOpPbIA BbIPAOATHIBAET UMITYJIbC JIUTENbHOCTBIO 750 Mc. OTOT MM-

MyJbC 3allyCKaeT TIeHepaTop, coOpaHHblf Ha Mukpocxeme DD2. O Bblpa-

0aTbIBaeT TOJNBKO [BAa HMITyJbca JUIMTENbHOCTBIO 1o 400 Mc ¢ maysoit

M€

sky HUMH 200 mc. [lo OkOHYaHMM BTOpPOrO HUMITyJbCa T€HEpaToOp IIpe-

kpamaer paboty. C Beixoa ainementa DD2.4 napa uMITys1bCcoB 1OCTYTIa-
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Puc. 3.26. CxeMa OXpaHHOI PUCTABKH K MOOMIEHOMY Tele(hOoHy

Bupd DD 172750 Mc (aseps oTHpbiYa)

Bwe.11 DD1

vemn Jgm 400MC
Bum.4 DD2 ;

Bue.11 DD2
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Puc. 3.27. BpeMeHHbIe JUarpaMMbl pabOTHI IPHCTAaBKH
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€T Ha W3Iy4YaloIuii 1uox TpaH3uctopHoro omnrpona Ul. dotorpansucrop
ontpoHa (koHTakTel XT3, XT4) nmomkeH OBITh NOAKIIOYEH MapayieIbHO
kHONKe «BpI30B» TenedoHa B COOTBETCTBUM C MOJSAPHOCTBIO IPUIIOKEH-
HOTO HampspKeHHsi Ha Hed. Ee MOXHO oIpemenuTh JII0OBIM MYJIBTHMETPOM.
Konraktel XT1 m XT2 coemuHSIOT € BBIBOJAMH aKKyMyJSTOpHOH Oara-
pen TenedoHa, coOMIONAs TONSPHOCTh. DTO TapaHTUPYET JJIMTEIBHYIO pa-
00Ty ycTpoWcTBa Jake MpPU OTKIIOUCHHH JJIEKTPOCETH HAa OXpaHIEeMOM
oobekre. Konpmencatoper C4, C5 pa3memarT B HENOCPEICTBEHHOW Oiu-
30CTH OT BBIBOAOB muUTaHHis MuKpocxeM DD1 u DD2. [lng mnogkmodeHus
Onoka ympaBieHHS TeleOH AaKKypaTHO OTKpPBIBAlOT M IPUIIAWBAIOT TOH-
kue mnpoBojga (Hampumep, [192 00,1 MM) K HyXHBIM TOYKaM €ro IUIATHI.
IlpoBoga MOXHO BBIBECTH Ha CBOOOIHBIE KOHTAaKThl pa3dbema TenedoHa
WIM TOJKIIOYUTh MX K OJOKY YIpaBieHHs, HPOIYCTHB dYepe3 HeOobInoe
oTBepcTHe B Kopmyce TenedoHa. [IpaBMIIBHO COOpaHHBIH W THOAKIIIOYEH-

HbII1 OJIOK B HaJa)XKMBaHUU HE HYKIACTCS.

CAMOAENAKU HA CBETOAUOAAX
CBeToAMOAHOE OCBELLEHUE CBOMMU PyKaMHM

Ocpelenne Ha ocHoBe LED-HCTOUHMKOB, Kak HHKaKoe JApyroe, IpesocTaB-
JSIET 4eJIOBEKY OrPOMHYI0 CBOOOLY TBOpYECTBA B CHJIy CBOEH 4Ype3BbI-
yaiiHoit  ruOkoctn. HauGonee 3pQPexkTHBHO BO3MOXKHOCTH  CBETOJAMOJOB
UCIIONB3YIOTCS B MoAjuHre. Peub uper o JopabOTKe BHEIIHETO BHAA KOM-
MBIOTEPHOTO  (OKENe3a» BCTPaMBaHMEM B  IOAXOISIIME, MAaJIONOAXOISIINE
U COBEpPIIEHHO HE MOAXOMAIIME JUIi 3TOTO MeCTa BCSKHMX CBETOXHOIHBIX
«pumex». MojpnuHr-MeHKepbl BBIPE3alOT B CBOMX CHUCTEMHBIX OJIOKax IIpH-
4yJUIMBOH ()OPMBI  OTBEpPCTHs, IIOJCBEUMBAIOT KOMIIBIOTEPHBIE BHYTPEHHO-
CTH, MbllK, KOBpUKH. C TOUKM 3pEHUsl MOBBIMIEHUS PpabOTOCIIOCOOHOCTH
MOJb30BaTeNsl B MOAABISIONIEM OOJBIIMHCTBE CIIy4aeB MOJUIMHI — 3aHs-
THE COBEPLIEHHO OECIOJEe3HOe, HO MHOIJA BBIIOJIHEHHAs N0pabOTKa BBIIIIS-
IUT HACTOAIIMM IPOM3BEIEHHEM HCKycCcTBa. Bmpodem, ymomuHaHHEe 00
9TOM IIOBETPUU 3[ECh JIMIIb JUISl WIUIIOCTPALMM HPAKTHUECKH OECKOHEUHBIX
Bo3MOoXkHOCTeH LED-ncTOuHMKOB ¢ TOWkM 3peHus au3aiiHa. Haiinure mnpen-
METBl, K KOTOPBIM CTOMT IpUBJE€Yb BHUMAHME MECTHOH IIOJCBETKOH, M TOJb-
KO MOCJIE 3TOr0 3aHUMaNTECh TEXHUUYECKOM CTOPOHOM.

JlaHHBI pa3fen IMOMOXET pEIIUTh TEeXHUYECKHe TPYIHOCTH, KOTOpbIE
MOTI'yT BO3HUKHYTb ITpU 00ecriedeHHH TpeOyeMOoro MUTaHus CBETOANO-
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noB. He Bcerma kematensHo (M yIHOOHO) MOJB30BAThCS — KIACCHYECKUM
ceTeBbIM TpaHcopMaTopoM H3-3a €ro rabapuToB, JaleKo He Bceraa
MOAXOAAT MpPOCTEHIIME pEIIeHUus B BHUJIE OAHMX JIMIIbL OaUIaCTHBIX pe-
3UCTOpPOB. PerynmpoBka SpKOCTH — TOXKE JOBOJBHO HENpOCTas Ipoodie-
Ma, TpeOylolas CIENUANbHBIX 3HAHUH H  ONPEIENCHHOIO  PaJHoIo0u-
TEIIBCKOTO OIbITa. FIMEHHO 0 TeXHUKE U MOHIET peyb.

VipaBiieHHEe  SPKOCTbIO  CBETOAUOAOB  OOBIYHO  BBINOJHSIOT — CIIOCOOOM
HMIUPOTHO-UMIyIIbcHOM  Mopymsuun — (IIMM).  JlroGoit  TBepaOTEIbHBIH
HCTOYHUK CBETa IIPAaKTUYECKH OE3BIHEPIHOHEH — €ro BKIOYCHHA H OT-
KJIIOYEHHSI  NPOUCXOoAAT MrHoBeHHO. Cxema ympasinenus (CY) Bblnaer
UMITYJIbCBI  C  TNEPEMEHHOH  CKBaXXHOCTBbIO  (OTHOILEHHEM  JUIMTEIBLHOCTH
BBICOKOTO YpPOBHS CHTHala K HEpUONY), KOTOpbIE MOCTYNAlOT Ha KIIode-
Boit snmement VT (moneBodt wiM OUNONAPHBIE TpaH3HCTOp). ODTOT KO-
4eBOM aneMeHT KommyTupyeTr cBerogumox HL  wepes pesuctop R Ha
obmmit mpoBox cxembl (puc. 3.28). Takum o00pa3om, 4YeM MEHBIIE CKBaX-
HOCTb HUMITYJIbCOB, TeM MeHblle cBeTuT LED-ncrounuk, TeM OH BOCHpH-
HHMaeTcs HaMu Tyckiee. MoOXeT BO3HUKHYTb PE30OHHBI BOIPOC: €CIH
CBETOAMOA Onarofaps YNpaBIAIONMM HMITYJIbCaM BCE BpEMsS MMIaeT, He
BOCHpUMET JM 3T0 Muranue rina3? Eciam nepuoj curHama okaxercss 00ib-
muM (Manas 4acTtora), TO — BHE BCsKOro coMHeHus. Ho ynpasnsiomas
yactoTa BbIOMpaeTcs Oonbmioi (Oomee 1 kI'm), m a3 B cuily cBoed HHep-
LUOHHOCTH HHUYero He 3amedaer. OOpaTuTe BHMMAaHHE HAa CXOXECTb JaH-
HOTO TEXHHYECKOTO pEHICHHs ¢ [PHHIOUIAMH yCTPOHCTBA  BBICOKOYA-
CTOTHBIX 0AJIACTOB JIFOMHHECIICHTHBIX JTaMIL.

KoHeuHO, MOXHO yNpaBisTh SPKOCTbIO CBETOJAMOIOB M TOKOBBIM CIIO-
co0oM, HO 3TO HaMHOro MeHee 3(Q(EKTUBHO, OCOOEHHO TNPH HOCTOSH-
HOM IHTAIOIIEM HANPSHKEHHH — Belb HE0OXOIMMO I/Ie-TO PacCeuBaTh
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Puc. 3.28. IlpuHuunuanbHas cXeMa CUCTEMBI YIIPABJIEHHS IPKOCTBIO
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W3NUIIEK OJHepruu. BcenencrBue 3TOro TOKOBBIH crmocod B TexHuke LED-
OCBELLECHHS IPAKTHYECKH HE IIPUMEHSETCS.

A Temeppb — K INPaKTHYECKUM KOHCTPYKIMsM. BHawame MbI mO3HaKo-
MUMCS CO CXEMaMH, IIO3BOJIIIOIIMMH IOJTyd4aThb IUTaHHE OT aBTOHOM-
HBIX M CETEBBIX HM3KOBOJBTHBIX HCTOYHHKOB (0OaTapeii ¥ IOHMKAIOIINX
CTabMIN3aTOPOB). Oco0eHHO  aKkTyalbHO  CErofHs  KOHCTPYHpOBAHHE,
TOYHEe, JOpabOTKM KapMaHHbIX (DOHAPHUKOB, BeNOCUNEAHBIX (ap, aBToO-
MOOMJIBHBIX CTOI-CUTHAJIOB M YKa3aTeleH MOBOPOTOB.

Kazamoch Obl, YTO MOXET OBITH MpPOIIE 3aMEHBl JIAMIbI HAKAJIHBAHUS
ceeroguonoM? JloCTaTOYHO BCTaBUTh €ro B BUHTOBOH IOKOJb, pacnasTh
yepe3 Oa/ulaCTHBIE PE3UCTOP — U 3aMEHAa COCTOSIAch, OCOOEHHO €CIH
B ¢oHapuke Tpu Oartapeiiku. YBbI, Janeko He Bce (OHAPU BBITYCKAIOTCS
cerogHs ¢ TpeMs OarapeiikaMu  (Jamie BCTPEYalOTCS  PasHOBHAHOCTH
C AByMs), K TOMYy >K€ B IIpolecce pabOThl TralbBaHUYECKHUE 3JIEMEHTBI Te-
pAIOT 3apsf, HanpsbkeHHE Ha HUX MajaeT, M SpKOCTb YMEHbBIIAeTcs I0-
CTaTOuHO 3aMeTHO. UroObl  HcHoNB30BaTh  pecypc  Oartapeil  Hauboiee
[IOJIHO, JIOTaJAINCh BCTpaWBaTh B (OHAPH CIICHHAIbHBIE CTaOMIN3aTo-
pBl TOKa CBETOJHOJOB, BBIXOAHOH TOK KOTOPBIX HE 3aBHUCUT OT BXOJIHO-
ro HanpsDKEHUs (B ONPEIeNICHHBIX peesax, pa3yMeeTcs).

Cxema, wu3obpaxeHHas Ha puc. 3.29, paccunTaHa Ha MHUKPOCXEMY
ADP1110 or «Analog Device». 3pmech NpHUBOIUTCS HECKOJIBKO MOJAEPHH-
3UPOBaHHBII BapHaHT, CBS3aHHBIH C YJIy4lIEHHEM CIOCO0a IOIKIIIOUESHUsS
cseroauonos HL1— HL4 ¢ ucnonb3oBanueM 6anaacTHBIX PE3UCTOPOB.

VYcerpoiictBo  mpezacraBnsier  co00i  OycTepHbI  (HOBBIIAIOIIWIT) — CTa-
OMIM3aTOp €O BCTPOEHHBIM  KIIOYEBBIM  TPAH3UCTOPOM, BHEIIHUM  JPOC-
ceneMm L1 wu OnokupoBouHelM JuonoM VDI, mno3Bosisiomui —Imojiepxu-

BaTh SIPKOCTH CBEUCHUS MMOCTOSTHHOW MaKCHUMaJIbHO BO3MOXKHOE BpeMs
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U HCHONB30BaTh 3apsy Oarapell NpakTHUECKH MOJIHOCTBIO. KOHCTpyK-
TUBHOE odopmiieHHe OyHeT 3aBUCETh OT UMEIOIIMXCS B HAJIUYUU OCBE-
TUTENBHBIX ~IpHOOpoB. [JlaBHas pekoMeHanus 1O COOpKE:  BIEMEHTHI
JOIDKHBl ~HAXOAWUThCA HAa MHUHUMAIbHO BO3MOXHBIX PACCTOSHHAX  JAPYT
OT JIpyra, 4TO COKPAIAeT 10 MUHIMYMAa CBSI3U MEXTy HUMH.

Heckonbko cnoB 00 ucmosnb3yeMbIXx —dieMeHTax. Mukpocxema DAL
JIOJKHA OBITH C BBIXOAHBIM Hampspkenuem 3,3 B nmbo npomyckars pe-
TYJIHPOBKY HaNpsKECHASA (ucromHeHus ADPI110AN, ADPI1110AR,
ADP1110AN-3,3, ADPI1110AR-3,3). HWunyktuBHOCTE nOpoccenst L1 moxker
Haxogutecst B mpenenax 20—100 Mk['H; TOK HOAMarHMYMBaHUS — HE Me-
Hee 0,5 A. MoxHO TaKkxKe HaMOTaTb JpOCCENb Ha Koiblle u3 Mo-nep-
mamtost MII-60 tumopasmepa K 10x6x30. KommuectBo ButkoB — 40,
mposox II9TB-2 00,25—0,3 mm. Ha mecro mmoma VDI mnopoiimyt aumons
Motk 1IN5818,1N5819,1N4148. MHMcnonb3oBarh OOBIYHBIE JHOILI  37€CH
Helb3s — CIHUIIKOM Yy HHUX OojblIoe NpsMOe MaJeHHue HamnpsbkeHus. Pe-
suctopsr C2-33, C2-23, P1-12 momHocThi0 0,125 BT ¢ nomyckom 5%.

HemuOoro ommmgaercs OT mpenslgymeil cxema ¢onaps Ha puc. 3.30.
B Hee Taxke BHECEHBl HEKOTOpBIE YIY4IIEHHUS, CBA3aHHBIE C IUTaHHU-
em cBeropuonoB. OcHOBa — Bce TOT ke OycCTepHbI IpeoOpazoBaTenb
Ha MuKpocxeMe MAX756, Bbimyckaemoit ¢upmoit  «Maximy». Bcerpan-
Balcs IpeoOpasoBarens B GoHapuk QupMmbel  «Vartay, obecreduBaio-
muil ycTaHOBKY 2 53J€MEHTOB THma AA, a Takke MOBOpoT pediekropa
(otpaxatens) na 180°. TIlapamerpbl mnpeoOpa3oBarensi IO3BOJISIIOT — HPO-
JIoIDKaTh paboTy (GoHAps BIUIOTH 1O CHIDKCHHS NHTAIONIETO HAIpshKe-
Hus Hrke 0,7 B.

TpeboBanus K 3IEMEHTaM — TakMe XK€, KaKk M B NpeIblIyllel cxeme,
MOCKOJIBKY OTJIMYUsSL OY€Hb He3HauuTesbHble. Yem MeHblie OyayT raba-
PHTEI ieTajei, TeM KOMIIaKTHee ITOTyIUTCs cTabmin3aTop. Mukpocxe-
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My MAX756 MOXHO 3aMEHUTh €€ IIOJHBIM OTCYECTBEHHBIM aHAJIOTrOM
KP14461TH1A nnu KP14461THI1E.

Ilpy nonHOCTRIO 3apspkeHHBIX Oarapesx KILJI cocraBmier 87 %, ToO
€CTb CTOJBKO, CKOJBKO 3allMCaHO B TEXHHYECKOH JIOKYMECHTallMM Ha
Mmukpocxemy. Ilo wmepe paspsbkenus Oatapeit ux KIIJ mnagaer u  yxke
k 1,5 B Ha Bxome cocraBisier 65 %; mpH AanbHEHIIEM CHI)KEHHM Hamps-
xkeraus g0 1,0 B KIIJI Taxxke moHmxkaercss u cocraBiser Bcero 40%, HO
(oHapuk He Tepsier sApKocTH cBeTa. Tak YTO (OHApIO Ui HOPMAaJbHOW
paboTBI MOXKET OBITH JOCTATOYHO JTaKE OJHOTO 3JIEMEHTa THIa AA.

Hackonpko ynoOHee © JKOHOMHYHEE CBETOAMOAHBIH (onaps? Oco-
00#f HOMYyJSIPHOCTBIO Takue (OHAPH MONB3YIOTCS y BEIOTYpUCTOB. Y (Ho-
Hapeil C JlaMIlaMM HaKaJlUBaHUS CPOK aBTOHOMHOI pa®oOTel B Jiydmiem
cirydae cocraBinsier 3—4 4. Ho ecnm, karasgcb 1o BedepaM B TOPOJACKHX
Iapkax, MOXXHO CMHPHTECS C HEOOXOIMMOCTBIO IIOYTH KaXIbl JCHBb
CTaBUTh (OHAPH Ha TOA3APAIKY, TO YTO J€lNaTh B MHOTOJHEBHOM IIOXO-
ne? Bparb ¢ co00if HECKONBKO KOMIUIEKTOB OaTapeil TsSHKeno — B MOXO-
Jle M TaKk KaXObli rpaMMm Ha cuery. A ¢apa Ha quonmax Oyzer 0Oe3 mpoOiem
CBETHTh BCE HOYM HAIpOJET B TEUCHHWE HENEIM — W 3TO Ha OOBIYHEIX Oa-
Tapesix CpeHel IeHbI U KauecTBa.

JpaiiBepsl CBETOJMOAOB MOXKHO TakXKe IIOCTPOMTh HAa MHKPOCXEMax
LTC3214, LTC3215, LTC3216, LTC3217, LT3477, LT3783, LTC3490,
LT3474, LT3479, LT1618, LTC3453, LTC3454, LT3466, LT3486, LT1618
1 MHOTHX JIPyTHX.

COBEpIICHHO IIO-MHOMY CTpPOSITCS JpaiiBepsl JUIS IHUTAHHUA CBETOIHO-
noB ot cetn 220 B. 3pmech HyXHO HE TOBBILIATH HANpPSDKEHHE, a TaCHTh €ro
W3JIMIIEK, IIPUYEM BecbMa 3HAuWTeNbHBIN. [loracuth HampsoxkeHue 0Oe3 Te-
IUIOBBIICJICHUS ~ TIOMOXKET  PEaKTUBHOE  CONPOTHBICHHWE  KOHJICHCATOpa,
BKJTFOUEHHOTO TIOCIIE/IOBATENBHO C IEMOYKOi cBeToauonos (puc. 3.31).
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Puc. 3.31. Cxema 11 MOAKIIIOYEHHUS CBETOLUOA0B K OBITOBOM CETH
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Oynxnuio Gamracrta BeImonHAET KoHAeHcaTop C1, KOTOpBIE B HEIAX
JIEKTPOOE30IaCHOCTH IIYHTHpOBaH pe3sucropom R1. Bapucrop RP1 3a-
IUIAeT JIaMIy OT BO3TOpaHMSI NPH IIOABIEHHH OYEHb OOJIBIIMX BBIOPO-
COB HANpsHKEHHMs B CETH, NpepoxpaHurenb F1 BbMonHseT Ty ke (yHKIMIO.
Jwonueit Moct ¢ koHzeHcaropomM C2 o0pasyooT ¢HIBTP, OT KOTOPOTO
nuraerca uemouka R2, HL1—HLIS. Cynpeccop (1omynpoBOJHHKOBBII
npubop, OrpaHUYMTeNs HampspkeHus) VD5 3ammmaer  CBETOAMOABI  OT
MOBBIILIEHUS] IPSIMOTO TOKA Yepe3 HUX.

31ech  UCHONB30BaHbl CTAHAAPTHBIE 3JIEMEHTBL: MOJSAPHBIA  KOHJEHCa-
top thma K50-68, nemomspuelii — tuma K73-17; pesucroper Tuma C2-23
wim  C2-33. Bmecro xkommakTHOro pamopHoro Mocra VDI1—VD4 wmoxHO
UCIIOb30BaTh JIIOObIE  BBHIIPAMUTENbHbIE JAUOABI C OOpaTHBIM  HampsbKe-
nueM He MeHee 400 B u npsiMbiM TokoM He MeHee 1 A.

XOTS IO CBOMM CBETOBBIM XapaKTEPHCTUKAM O5TOT CBETHIBHHK C JaM-
Mo MOLIHOCTBIO Bcero 1 BT oSKkBHBaneHTeH OOBIYHOMY C JIaMION Haka-
quBaHus MowHOCTBIO 20 BT, HeIoCTaToK CXeMbl OUEBUAEH: IIPU H3Me-
HEHUM HaNpsHKEHUs B CeTH OyleT MEHATbCs SpKOCTh Jammbl.  Ecnn
CXEMy YCIOXHHTb, MOXHO HE TOIBKO JOOMTbCA CTAOMIIM3ALMU  CBETO-
BOT'O [IOTOKA, HO €IIIe U PETyIUpoBaTh IpKocTh (puc. 3.32).

OCHOBHBIM ~ y3]IOM  YIpaBJI€HHS 31eCh CIyXHUT Mukpocxema DAL,
KOTOpass OOBIYHO  HCIONB3yeTCs IPU  MOCTPOEHMH  HMMITYJIbCHBIX — IIpe-
oOpasoBareneil  HampspkeHHs.  MHKpocxema — IOJNy4yaeT — IIMTaHUE  4epe3
pesucrop R6, kongencatop C6 GpuiabTpyeT HanpsbkeHue nuranus. Pe-
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Puc. 3.32. Cxema 5KOHOMHYHOTO CBETHJIbHUKA
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3UCTOpHBIN  genmutens R15, RS orchnexuBaer BenM4YMHYy BXOJHOTO —Ha-
NpPSDKEHUsI, €ro  CpeiHss TOuKa IIOJK/IIOYEHAa K YCHIMTENI0 oOpaTHOH
CBSI3M  MHMKPOCXEMbI,  KOTOpPBIf ~ peryaupyer  CKBaXHOCTb  HMITYJIbCOB,
HOCTyNalomuX Ha BbIX0h 6. Onementhl C3, R3  KOppeKTHUpPYIOT 4YacToT-
HyI0O XapaKTepUCTHUKYy YCHIHTeNs oOpaTHOH cBsa3W, sneMeHTHl R4, C4, C5
3aJal0T 4YacToTy KomMmyrtammu kimrouedr VT1—VT4. B nmanHOM citywae
oHa BeIOpaHa okoi10 30 kI'm.

B memm croxkoB TpamsucropoB VT1—VT4 Brio4eHsl CBETOANOIHBIC
LETNOYKY, W3JMIIEK HamnpspkeHus racut KouaeHcartop C2. DOnementsr LI,
Cl, Rl — mpocroii ¢uiabTp mOMeX, BO3HUKAIOWIUX IPU  KOMMYTAIUU
TPaH3UCTOPOB.

Jpoccens L1 HamateiBaeTcs aByms mnposogamu II9TB-2 00,45 wmm
Ha Kombne u3 Qeppura M2000HM tmmopasmepa K10x6x4,5. Kommge-
ctBo BHTKOB — 10—15. Bmecro mmkpocxembr UC3834 MOXHO HCIOIb-
30BaTh oTeyecTBeHHbIH ananor KP1033EV15.

Hacrpoiika Oamnacra CBOZUTCS K YCTAHOBKE CpEJHEr0 TOKa uepe3
muomnel HL1—HL16 mopsaxa 10—15 MA. Cpenmate 3TO MOXHO Tak: Iie-
pen BKIIOYEHHEM Ha MecTo RS  yCTaHOBUTh TOICTPOCUHBIH  pe3UcTop,
BBICTaBMB €ro comnpotusienue okxono 3 kOwm. [Ilocne BxiroyeHus cBe-
TOAMOIbI  JOJDKHBI  c1ab00  CBETUTbCsA. Temepp  IMOAKIIOYAEMCS  BOJBTMe-
TpoM K pe3uctopy RI11 wuepe3 wunHTerpupytomyoo RC-nmemouky c pesu-
cropom 5,1 kOm wu xonzencaropoMm | Mk® (HenonspHeM). Bpamas
pesucrop RS, ycranaBmuBaeM 10 BOJBTMETPY Hampsbkenne 10—12  B.
PeanbHblii TOK uepe3 CBETOJUOIBI MOXKET ObITh Ooiblle, HO 3a CYET
CKBaXXHOCTH TEIUIOBOM pPEXUM BBIDOBHSETCS. Temepp MOXKEM H3MEpPHUTh
conpotuBieHne RS u monobpaTh IMOCTOSHHBIA — pe3uctop ¢ OIM3KHM
HOMMHAJIOM.

Ha puc. 3.33 mnokazan JpaiiBep-cTaOMIN3aTOp, IMO3BOJISIIOLIMI MUTATh
cBeTONMOABl TOKOM a0 350 MA, mpuueM 37ech Ha CBETOAMOIBI YK€ He
MOCTYNaeT HMIYJIbCHOE HANpsDKEHHE — OHM IHTAIOTCS  MOCTOSHHBIM
TokOM. B ocHoBe 3mech nexur wmukpocxema UC3845, otnmuaromiascs OT
UC3843 Tonbko MakCUMalbHBIM 3HAa4€HMEM CKBa)KHOCTH, KOTOpas oOrpa-
HuyeHa BenuuuHoM 0,5. Onementsr VT1, T1 (obmorka [/—2), C7 o6pa-
3ytoT dyommep (cwioByro dacte perymsitopa LINMM). O6morka 3—4 mnuta-
eT MUKpOCXeMy IpH padote Oatacra.

B KOHCTpYKIMM MCIIOJBb30BaHBI ~ CTaHJIApPTHBIE dJeMeHThl. TpaHcdop-
marop Tl HamarbiBaeTcs Ha Koible U3 Mo-niepMauios —TUIOpasMepa
K 19x11x6,7. O6morka [—2 coxmepxur 250 BurkoB mnposoga II9TB-2

00,25 mm, obmoTka 3—4 — 100 BuTkOB TpoBoaa 00,1 Mm.
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IIpn macTpoiike BMecTo pe3ncropa R5 TouHO Tak ke BHaWBaeTcs IOJI-
cTpoeynblii W Ha pesucrope RI1 BeicraBmsiercss (yxe 6e3 Beskux RC-
ueneit) Hanpspkenue 0,5 B. Ecnu mosBUTCS kellaHWe, MOXHO 100aBHUTH
napajenbHO €Ile A0 IIECTH CBETOJMOJHBIX ILEMNOYeK U OCHACTUTH CeTe-
BbIM (DMIIBTPOM aHAJOTHMYHO NPEIbILYILEH KOHCTPYKIHH.

A Tenepn

HEMHOTO O CHELHalbHO pa3pabOTaHHBIX MHUKpPOCXeMax
JUIl  TOAKIIOYEHMs CBETOAMOJOB HENOCPEICTBEHHO K CETEeBOMY Hamps-
aKeHHI0. EJMHCTBEHHBII MX HEJOCTaTOK B TOM, 4YTO IPUOOPECTH HUX IO-
Ka JIOBOJIBHO CJIOXKHO.

Ha puc. 3.34 noxazana wmukpocxema CL1, paspaboranHas ¢upmoi
«Supertex Inc». D10 He YTO MHOE, KaK UCTOYHHK TOKA, NOJJIEPKHBAIO-
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Puc. 3.33. Cxema ctabuin3aropa Juisi CBETOMOIOB
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Puc. 3.34. Mukpocxema CL1 ¢upmsr «Supertex Incx»:

a — TMOJKIIOYCHHUE B BUAC CAMOCTOATEIIBHOTO HCTOYHUKA TOKA,
60— HnapajlyICJIbHOEC MOAKIOYCHUE NJIs YCUIICHUS TOKAa



CAMOAEAKU HA CBETOAMOAAX 339

oW 3HAaYCHHWE TOKA dYepe3 CBOM BbIBOABI Okoino 20 MA mpu H3MEHEHHH
HanpsDKeHHS MEXAy ero BeBogamu oT 5 1o 90 B; Heckompko MHKpocxeMm
MOT'yT BKIIIOUYAThCs NapauienabHo (puc. 3.34, 0) 1t yCUIIeHHs TOKa.

KosmuecTBO CBETONMOMOB It CBETWIBHUKA BBIOMPAaETCS TAaKUM, 4TO-
Obl pasHHIA MEXKAY HANpsHKCHHEM I[UTaHUS W CYMMapHbIM MpSMBIM Ia-
JICHHEM HampspkeHus: Obuta okoio 45 B (¢ 3amacoM Ha IOBBINICHHWE W TIO-
HIKCHHE HATIPSDKCHHUS).

Ha puc. 3.35 mnoxasano mnpumeHeHume wMukpocxemsl HV9910 Toit xe
¢upmbr.  Dnmementsr C2, C3, VD5, VD6, VD7 cocTaBisioT ITacCHBHBII
KOppeKkTop Kod((HULIMEHTa MOIIHOCTH, B OCTAIBHOM CXeMa OYeHb IIO-

X0’ka Ha IIPUBOAMBINYIOCsS Ha puc. 3.33. Jlarunk Toka R3 oTcnexuBaer
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Puc. 3.35. Cxema crabuin3zaropa JJisi CBETOJMOIHOTO CBETHIIbHUKA
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MOMEHT 3aKkpbiBaHus Tpansucropa VTI. Dra Mukpocxema, THOXailyi,
OJJHA M3 caMbIX YJA4HBIX, TaK KaK COAEP)KUT MUHHUMYM OJIEMEHTOB, IIpe-
JIOCTaBJIsIsl  MAaKCUMYM — BO3MOXHOCTeHl  (crabunm3anust — SIpKOCTH, — 3allH-
Ta OT neperpy3ku, Beicoxkuit KI1/T).

Jloctarouno mpoctoii apaiiBep Ha Mukpocxeme MBI60001 (puc. 3.36) He
TpebyeT make OHONHOTO MOCTa u criaaxusaromero ¢mipTpa. K coxanenuro,

I10 HCU3BECTHBIM IIpUYUHAM JaHHYI0 MUKPOCXEMY CHSJIM € IPOU3BOJACTBA.

ABapuHHbIU CBETOAUOAHBIN CBETUABHUK
C UOHUCTOPOM

Ecnmm B TemHOe BpeMs CyTOK BHE3AITHO OTKJIIOYHUTCS BIICKTPOCHAOKCHHE,
aBTOMATHUYSCKU BKIIOYUTCS Tpe/uiaraeMbelii  cBeTHJIbHMK. OH Oyzmer cBe-
THUTh HECKOJNbKO MHHYT, JaBas BO3MOXXHOCTb 3a)K€4b OCBETHTEJIbHbBIC
npubopel, HE 3aBUCAIIME OT CETH, a HHOTAAa JaXe JMKBUAWPOBATH IPHU-
YHHY aBapH{ U BHOBb BKJIIOYHUTH CPAOOTABIIMI aBTOMAT.

B cBermimbHHKE, cXeMa KOTOPOTO IIpeACTaBleHAa Ha puc. 3.37, Haxkomwmre-
JIEeM OJISKTPUYECKOM OSHEPrHU CIY)KUT KOHICHCATOp OONBIIONH eMKOCTH —
nonucrop. Ero mnpuMmMeHeHHe NO3BONSET CHENAaTh YCTPOMCTBO, COBEPIICHHO
HE HyXJamomieecss B O0OCIy)XMBaHHHM, B OTJIMYHE OT TEX, B KOTOPHIX 3amac
SHEPTUHM XPAHHUTCS B AaKKyMYyJSITOPaX WM TajbBaHUYECKHX D3JIEMEHTaX, Tpe-
Oyromux nepuoanveckoil 3ameHbl. [Ipy mojade Ha CBETHIBHUK HAIpsDKe-
HHUS OT CeTH nepeMeHHoro Toka 220 B ObicTpo 3apspkaeTcst KOHICHCATOP
C3. Pocr HampshkeHHMST Ha HEM OrPaHMYCH HANpsDKEHHEM CTaOMIM3aluu
crabunmurpona VDS. Korma oTpuuarenbHOe HAmpsDKEHHE MEXKIY 3aTBOPOM
W HUCTOKOM THoieBoro Ttpausucropa VT1 CTaHOBUTCS HIDKE €ro Hampsbke-
HUSL OTCEUKH, TPAH3UCTOP 3aKpbiBaeTcs. OnHaKo 3apsika nonucropa C4
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yepe3 guoasl VD1 u VD6 He mpekpamiaercs. Uepe3 HekoTopoe Bpems Ha-
MpsHKCHUE Ha BBIBOJAX HMOHUCTOpPA IIPEBBICUT HEOOXOOMMOE JJIsi Hayaja CBe-
yeHus: cBeroguoga HL1. Ho Omaromaps nammumio pesucropa R3 ono Oymer
ciabblM W JIMIIb CUTHAIM3UPYET 00 WCHpPaBHOM paboTe CBETHIBHUKA U €ro
TOTOBHOCTH K BBITIOJTHEHUIO CBOEH OCHOBHOW (DYHKIIHH.

Hampspkenne Ha HMOHHCTOpE, IPH  KOTOPOM €ro JaybHEWInas 3apsi-
Ka  TPeKpaTUTCsi, paBHO  HANPDHKCHUIO  CTAOWIM3alMM  CTaOMJIMTPOHA
VD3 mmoc mpsMoe majeHME HampspkeHus Ha aumone VD4 m MuHyC Takoe
K€ TajeHHe HanpspkeHWs Ha aumone VD6, KoTopslil mpenoTBpamiaer pas-
psnky uoHucropa uepe3 crabuiautpoH VD3 u muon VD4 mpu orkimoue-
HUM cereBoro HampsbkeHus. Kongencarop C2  ycrtpanser Opocku —TOKa
4yepe3 YHOMSHYTbIE CTaOMJIMTPOH W JHOJ IpPU IOMEXaX B CETH WIH HC-
KPEHUH B PO3ETKE, K KOTOPOH ITOIKITIOYECH CBETHIIBHHUK.

Ecnmm  mpowsoiier  OTKIIOYEHHE  JIEKTpOdHeprud, KonzaeHcarop C3
OBICTPO  pa3psauTCcs uepe3 pesucrop R2, 4Yro mnpuBEneT K OTKPHIBAHHIO
Tpansucropa VTI1. Temepp TOK cBeToAWona OrPaHWYEH TOJNBKO COIPO-
THUBJICHHEM OTKPHITOTO KaHajla TPaH3UCTOpa M BHYTPEHHHM COIPOTHB-
JICHHEM HMOHHCTOpA, II03TOMY SPKOCTH €ro CBEYECHHS pE3KO BO3pacTaer.
SlpxocTh OCTaeTcs MaKCUMaJbHOW NPUONM3UTENBHO 3 MHWH, 3aTreM OHa
MIOCTETICHHO CHI)KAeTCsA eme B TedeHHe 2,5 MuH. DTOro BIIOJHE JOCTa-
TOYHO, 4YTOOBI HAWTH M 3aKeyb CBEYM WIM JpPyrHe CpeICTBAa aBapUilHO-
ro ocsemeHus. Jlagee HampsHKEGHHE Ha HMOHHUCTOPE CTaHET YK€ HHXKE
3,3 B, 4ero HeAOCTATOYHO [UISl CBEUCHHS OEJIOTO CBETOIHO/A.

Kongencarop Cl racut wu30BITOK cereBoro HampspkeHusa. [lmaBkas
Bcraka FUl HeoOxommma Ha ciydail mpo0ost 3Toro KosueHcatopa. Pe-
3uctop R1 ymeHbmaer OpockuM TOKa INpH BKJIIOYEHHHM CBETHJIBHHKA B CETh
¥ TIepenaiaX HanpshKeHHUs B Hel.

Honucrop C4 — DK-6R3D474T. Dro npubop camoil G0ibLIOH eMKOCTH
U Ha caMoe BBICOKOE HaNpsDKeHHe, KOTOpBIH ynanoch mpuobpectu. Jlns yse-
JIMYCHNS BPEMEHU CBEUCHHS CBETOJMONA MOXKHO COCIWHHUTH HECKOJIBKO OJ-
HOTHUITHBIX HMOHHCTOPOB TNapajuiesibHO. Hemnp3st COenuHATH HOHHCTOPHI Ha
MEHbBIIEE HANpsDKEHHE IIOCIEeNOBAaTEeNbHO C IIEIbl0 ero ypenwdeHus. Heno-
IIyCTIMO TaKXXe JaXXe KpPaTKOBPEMEHHO NPHKJIAABIBaTh K HOHHCTOPY Ha-
IpsHKEHUE OOJIbIIe YKa3aHHOTO HA HEM HOMUHAJIBHOTO.

Konpgencarop Cl1 — muenounsiii K73-17, K73-24 wmm K73-39. DOt
KOHJICHCATOPBl  TPOAOJDKUTEIBHOE  BpEMsl  BBIACPKHBAIOT  INEPEMEHHOE
HanpspkeHne 4vactotoit 50 I'm, ecim ero ammuuryna He mnpesbimaer 50 %
JIONTyCTUMOTO /ISl HUX IIOCTOSIHHOTO HampspkeHWs. Takum oOpaszoM, uis
pabotsl mpu cereBoMm Hamnpspkennu 220 B (ammmryma 311 B) mpuromHst
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JUIIb KOHAEHCATOPHl Ha TMocTossHHOe HampspbkeHne 630 B. OcranbHble
KOHJICHCATOPHI CBETHIIHUKA — UMITOPTHBIE aHanorn K50-35.

Juomet HER106 wMoxHO 3amenuth awomamu 1N4006,1N4007, KJI243E,
K247, KO105I'. Bmecto muoma IN914 momoiimer IN4148 wmm mo0Goit
n3 cepuit K521, KJ522. Crabumurpon 1N4735A moxHO  3ame-
HuTth  BZVS55C6V2,IN821,1N823,I1N825, a IN4739A — BZV55C9V1,
BZD23C10. Bo3MOXHO NpHUMEHEHHE W OTEYECTBEHHBIX CTAOMINTPOHOB,
CHOCOOHBIX PaboTaTh MPHU MaJIOM TOKE.

[MoneBoit TpaH3UCTOp JKENATEIBHO IOJOOpaTh C HAYaIbHBIM  TOKOM
cToka (TpHM 3aTBOpE, COEIUHEHHOM C WCTOKOM, W HAalpsKCHUH CTOK—
ucrok 10 B) 10—12 MA u c HampsbkeHueM oTceuku He Oomee 5 B. Kpo-
me KII303E, moxHO mnOnpoOOBaTh HAWTH MNOAXOISIIMHA SK3EMIUIIp Cpe-
mu  tpamsuctopo  KII303IN, 2I1302A, KII302A, KII302AM, 2I13075,
KII307b. CBerommosi yKa3aHHOrO Ha CXEeMe THIIA — JHAMETPOM 8 MM —
0enoro 1Bera CBEYEHHS C MAaKCUMAIBHOW SPKOCTBIO 8 KI — MOXHO 3a-
MCHHUTh JIIOOBIM  AQHAJIOTHUYHBIM, JKEJIATEIBHO C MPSMBIM  HaNpsDKCHHEM
He 6onee 2,8—3 B npu Toxe 20 MA.

HanaxxuBaHne CBETHJIbHMKA HAa4YMHAIOT, HE YCTaHABIMBash B HEro MOHU-
CTOp M BPEMEHHO MOJKIIOUMB pe3ucTop HomuHanoM 200—750 kOM u Moml-
Hocthto 0,5 Bt mapamnensHo konmeHcartopy Cl (mmst ero paspsaku mocie
OTKJIFOUYCHHSI OT CETH). BKIIOYMB CBETWJIBHHK B CETh, H3MEPSIOT ITOCTOSH-
HOE HANpSDKCHHE MEXIY TOYKaMH, K KOTOPBIM OyJeT MOJKIIOYEH HOHHUCTOP.
OHo pmomxHO OBITH 6,0—6,1 B, uwero nobuBaroTcs NOAOOPKOH cTabMIUTPO-
Ha VD3 u guomos VD4, VD6, mpuuem VD4 npu HeoOXoAMMOCTH MOXHO
YAanInTh, 3aMEHMB IepeMblukod, a VD6 ynamate nHenssd. Ilpm oTkmodeHnn
CBETHJIbHHKAa OT ceTH cBeroanox HL1 1omkeH KpaTKOBPEMEHHO BCIIBIXHYTh
3a CyueT SHEpruu, HakoIuleHHOH B KouzeHcartope C3. Temepb MOXHO ycTa-
HOBHTH HOHHUCTOP Ha IIPEAHA3HAYCHHOE EMY MECTO.

CoOpaHHYI0  KOHCTPYKLIMIO MOXXHO  pa3sMECTHTh BHYTPH  KaKOIO-JIH-
60 amexTpormpmubopa, MOCTOSHHO NOAKIIOYEHHOTO K  CETH, HampuMep
3JIEKTPOHHBIX YacoB, WM CHeNaTh Ui Hee OTAenbHBI Kopmyc. Ecmm cBe-
TWIBHUK OyIeT BKJIIOYEH B CETh IIOCTOSIHHO, pE3HUCTOp, IapajuIeIIbHbIA
koHnercaropy Cl, MoxHO ynamute. Ho eciam CBEeTHJIBHUK CHaOXeH ce-
TEBOH BWJKOH M CyIIECTBYET OIIACHOCTh IPUKOCHOBEHHMS K €€ KOHTak-
TaM TI0CJ€ W3BJICYCHUS W3 PO3CTKH, JUIS IPEAOTBPALICHUS 3JIEKTPOy/aa-
pa D3TOT pe3NUCTOp Jydmie OcTaBHTh. IIpM HacTpoiike ¥ SKCIUTyaTallH
YCTpOHCTBA ClleNyeT IOMHHTb, 4YTO €r0 OJIEMEHThl HAaXOIATCS TIOJ Harmps-
JKEHHEM CEeTH IIePEMEHHOr0 TOKa W HEoOXOAMMO COOJIOJaTh COOTBET-

CTBYHOIIIME MEPBI MPEAOCTOPOIKHOCTH.
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Aeko PaTUBHbI W CBETUAbHUK Ha CBETOAUOAAX

JlekopaTHBHBIM CBETHJIBHHK Ha CBETOJAMOJAX COOpaH Ha ueTblpex UUd-
POBBIX MHKpPOCXEMaX M UEThIpEX TPAH3UCTOpaX, a €ero OCOOEHHOCTh —
IUIABHOE M3MEHEHHE L(BeTa CBeueHHWs. IIpu  HMCHONB30BaHUM  JOCTATOY-
HO MOIIHBIX CBETOAMOJOB OH MOXKET OBITh HCIIONB30BAaH IS IOACBETKH
(hacanoB 31aHUH.

Bapuant c aHalnOroBBIM yNpaBICHHWEM IIOJYYWICS CIIOXHBIM, C ILIO-
XOH  TIOBTOPSEMOCTBIO M  HEOOXOAUMOCTBIO  IIPUMEHEHMs  TPaH3UCTOPOB
cpelHell MOIIHOCTH, K TOMY >kK€ CHaOXeHHbIX TemoorBogamu. Ilpu wuc-
MOJIb30BAaHUM  IMGPOBOr0  (MMIYJIBCHOTO) YIpaBICHHS CXeMa Ha OCHO-
Be RC-reHepaTopoB Ha JIOTHYECKHX OJIEMEHTaX IIOJNy4MJIach CYyLIECTBEH-
HO mnpome. Ho wu3-3a HuU3KOH CTaOMIBHOCTM 4YacTOT TAaKUX TI'€HEPATOpOB
U UX B3aUMHOM CHHXpOHM3alMu pabora yCTpoiicTBa Oblia HecTaOHIIb-
Ho#. I[loaTOMy mpUILIOCH TNPUMEHHTH TE€HEpPaToOphl C KBapleBoW crabu-
IM3alMed  4acToThl W CHEeLHalIu3upoBaHHble  MHKpocxembl K176ME12,
NpeIHa3HaYeHHble M JJIeKTPOHHBIX 4YacoB. B wurore mnomyuunach cxema
yIpaBlieHus, IoKa3aHHast Ha puc. 3.38.

ODYHKIMIO HMCTOYHUKOB CBETAa  BBIIOJNHSIOT THPISHIBI, COCTAaBIICHHBIC
W3 CBETONMOAOB pa3inyHoro nsera cBeueHws (puc. 3.39). [lurtanme Bcex

TUPJIISTHA UMITYJILCHOC, (I)yHKI_[I/II/I DJIEKTPOHHBIX KJTFOYCH BBITTOJIHSIOT
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Puc. 3.38. Cxema ynpaBiieHHs J€KOPaTUBHOTO CBETHJIBHUKA HA CBETOIMOJAX



MOAE3HbIE CAMOAEAKU

tpansuctopsl VIT1—VT4. Vmpansiomue CHrHajlbl Ha HHMX — IIOCTYIAOT
¢ BBIXONOB Jormueckux dnemeHtoB DD3.3, DD3.4, DD4.3, DD4.4, Bkimo-
YeHHBIX KaK WHBEPTOpHl CcHrHama, a osaeMeHtel DD3.1, DD3.2, DDA4.1,
DD4.2 ucnonb30BaHbI IO NpsIMOMY Ha3HadeHUIo (3neMeHTsl 2I—HE).

[IpuHIMn  paboThl yCTpOMCTBA OCHOBAaH Ha pa3HOCTH (OMeHMM) ABYX
YacTOT CUTHAJOB, CHHUMaeMbIX ¢ Bbixoga T3 mwukpocxemsr DDI um T1 —
T4 wmukpocxempl DD2. Otu BbIBOABI NpeIHA3HAYEHbl s JMHAMHYECKO-
ro YNpaBJICHUs paspsiaMH MHIUKATOpa B YacaX; HMITYJIbChl Ha BBIXOJAX
T1—T4 cMemeHsl O BpeMEHH Jpyr OTHOCHTENIBHO Jpyra Ha 4eTBepTb
nepuofa. Yactora curHaga (IpH CKBRXKHOCTH 4) Ha OSTHX BBIXOJAX paB-
Ha 128 T'm ¢ HeOOJBIIMMU OTKJIOHEHMSMH JUIS KaXIOH H3 MHUKPOCXEM,
YTO Kak pa3 M HCHONB3YeTCs B JaHHOM YycTpoictee. Jlns 3Toro uacrora
3aJal0IETO KBapLEBOro TreHepatopa MuKpocxembl DDI  ycTaHoBiIeHa Ha
MaKkCUMyM, a TreHepartopa Ha MuKpocxeMe DD2 — Ha MHHUMYM 3a cuer
nonbopkn  konpeHcaropos (Cl1 — B reHeparope Ha Mukpocxeme DDI;
C2, C3 — B reneparope Ha DD2).

Hmnynecel ¢ BbixomoB MukpocxeM DDI1 u DD2 mnocrymaior Ha aie-
mertel DD3.3, DD3.4, DD4.3, DD4.4. Ilpu mnOIHOM COBHAJCHUH YacTOT
3aJalOIIMX TEHEepaTopoB, €CIM HUMITyJbC C BbIxoga T3 wmwmkpocxembl DDI1
COBIAJaeT MO BPEMEHH C OJHUM U3 MMIIyJIbCOB Ha BbIXogax T1—T4 mu-
kpocxembl DD2, Oyayr roperb CBETOAMOABI TOJIBKO OJIHOM THPIISHIBL.
B gpyrux cimydasXx BpeMEHHOW HHTEpBal IOTYXaHUs CBETOJHOIOB OJ-
HOM THUpNSAHIbI KOMIIEHCHPYETCS TropeHueM Jpyroil. Ms3-3a pasHoctH ua-
CTOT 33JalOIIUX TIEHEPATOPOB SAPKOCTh U IBET CBEYCHHA THUPIAHI OyIyT
IUIaBHO M3MEHAThCS. CKOpPOCTb HM3MEHEHMs LBeTa OIpeielisieTcs Ppa3Ho-
CTBIO YaCTOT I€HEPATOPOB.
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Puc. 3.39. Cxema NOAKIIFOUCHUS THPIISTHI
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IMuraercs  ycTpoHicTBO  OT  HECTAOMJIM3UPOBAHHOIO  CETEBOro  OJioKa
IOUTAHASA, TIPA 3TOM MHTAIONIEC HANPSHKCHHE MHKPOCXEM — CTaOMIM3HpPO-
BAaHO OTJACIBHBIMH [apaMeTpUYeCKHMH cTabmnmmsatopamu. [l  MHKpo-
cxembl DD1 aro amementst RS, VDI, mns DD2 — »snementst R6, VD2,
a mm1 DD3, DD4 — RI11, VD3. Konnencatoper C4—C6 — 010KHpOBOY-
Hble M O0OCCICYMBAIOT JONOJHUTCIBHYIO (MIBTPAlUI0 INUTAOIUX Ha-
npspkeHuil.  OTaenbHble  CTaOMIM3aTOPbl  HEOOXOMMMBI  IJIsl  NPEROTBpa-
LIEHUS B3aUMHOM CHHXPOHH3AlIMU 4aCTOT FE€HEPATOPOB MEX LY COOOM.

BonbmMHCTBO  371IEMEHTOB  (KpOME CBETOAMOIOB) YCTaHOBJIEHbI Ha Ie-
YaTHOM IUIaTe, M3TOTOBIGHHOH M3  OJHOCTOPOHHETO  (hOJBIHPOBAHHOIO
cTeKnoTeKcronura ToiammHol 1,5—2 wmwm. Ilpumenensr pesuctopsr MIIT,
C2-23, kepamuueckue KoHueHcaropel — KI10-17, crabunutponsr /18145
3aMeHUMBl crabuiutpoHamu cepuit KC191, 1818 ¢ mro0biMu  OyKBEHHBI-
MU uHIekcamu, TpaHsucropsl KT3102KM — mo0bIMH  KpeMHHEBBIMU
CTPYKTYpsl N—p—Nn C JONYCTHMBIM TOKOM Koiuiekropa 100 MA u Mmak-
CHUMaJbHBIM HaNpsDKeHHeM Koiutektopa 25 B. Ceerogmonsl — TOBBIICH-
HOM SIPKOCTH COOTBETCTBYIOILEro IBera cBeueHus. Kaxawlii wu3  pesu-
cropoB Rl m R3 cocraBaeH u3 Tpex IOCIEIOBATEIBHO COEAMHEHHBIX
pesucropoB MJIT-0,125 HomuHanBHEIM conpoTuBieHneM 7,5 MOM.

B ycrpolicTBe TpHMEHEH CceTeBOl HecTaOWIM3HMPOBAHHBIM ONOK mHTa-
HHS C BBIXOJHBIM HampspkeHueMm 25 B u toxom no 100 MA. s ero usroros-
JICHUsE MOXET HCIOJIb30BaThCA HNOHWKaomuilt  Tpancdopmartop TII112-13,
TII-2-12B  mim  aHalOrMYHBIE € HanpsDKEHHMEM Ha BTOPUYHOM OOMOTKe
16— 18 B u Toxom no 100 MA, c BempsmuTeneMm Ha anogHoMm mocte KII407A,
2W10M wmn uetblpex otaenbHBIX auomax 1N4001 — IN4007 m aByms cria-
xuBatomuMu  KoHzeHcatopamu (470 mx®, 50 B). bnox nuranus Bmecrte
C TeYaTHOH IIIaTOH pa3MeNIeHbl B IUIACTMACCOBOM KOPITyCE MOIXOASIIETO
pasmepa. Ha 3ammeil crenke ycraHoBieHbl npenoxpanutens (0,5 A) um BbI-
KIIfouaTenp Oyoka muTaHus, Ha nepenHed — rHe3pmo XS1 (CT-5). [ns mon-
KJIIOYEHMS] CBETOJUOHBIX TUPIISH] TpuMeHeHa Buika CII-5.

B ycrpoiictBe Oblla MCIBITAHA MAPTHS YAacOBBIX KBAPLEBBIX pPE30Ha-
TopoB (20 mrt.). IIpu uX ycraHOBKE B OIMH M3 T€HEpaToOpoB pa30bpoc ua-
CTOTBI T'€HEpPaTOpOB OKa3ajcs B mpexpenax or 32 766 mo 32 780 I'u, yro co-
OTBETCTBYeT MEpPHOJy M3MEHEHUs IBeTa cBeueHHs npumepuo 20 c.
YacroTy reHepaTopoB B HEOONBIIMX Ipeieslax MOXHO M3MEHSTh IOJ-
6opkoit  kongeHcatopoB C1—C3. Ecmu npu HalaXuBaHHM — YCTpOWCTBa
94acTOTa M3MCHEHHsS IIBeTa OKaKeTCsS CIHUIIKOM HH3KOH, CclexyeT IoMe-
HATh MECTaMH KBapIleBble pe30oHAaTopsl. [IpoBepssNCh Takke KBaplie-
BBl pe30HaTOpel Ha dYacToTy 128 kIm (OT cHEUTEeXHWKH) B CTEKISIHHOM
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kopmyce. Pa3bpoc uyactoT y HHMX OKa3aics MeHblIe, HO 3a cyeT Oojee BbI-
COKOH 4acTOThl KOJeOaHWii dYacTOTa OWEHMH TalkKe OKa3ajlach BBIIIE.
B ofmeM ciaydae MOXXHO IPHMEHHTH JBa KBAapLEBBIX pE30HATOpa Ha ONU-
HAKOBYIO 4acTOTY B Auana3oHe ot 15 no 140 k.

CBeroguoabl PasHOro IBETa CBEYEHMS MOXHO CrpYNIHpOBaTh B Ue-
ThIPE TOYEYHBIX HUCTOYHMKA cBeTa. Ilpm stomM s cxembl Ha puc 3.39
IPYNNHUPYIOT CBETOMMOABI M3 pasIM4HBIX THpNsHA, Hanpumep EL1—ELA4,
EL5—EL8, EL9—EL12 wu ELI3—EL16. YroObl cBeTOAMONBI ILIOTHEE
Ipuieragd Apyr K JApyry, OOKOBbIE HOBEPXHOCTM HUX KOPIyCOB C JBYX
CMEXXHBIX CTOPOH oOTaumBaroT HajgduiaeM; 0OpabOTaHHBIE CBETORUOJBI
CKIICUBAIOT II0 4eThIpe. I[IpUMEHEHHBIC CBETONHOIBI XOTS U PA3HOIO I(Be-
Ta CBEYEHUS, HO [0 BHENIHEMY BHIY IPAKTHYECKH HE OTIMYAIOTCA OPYT
OT Jpyra, I0TOMY IIPEABapUTEILHO CJIELYET CO CTOPOHBI BBIBOAOB IIPO-
MapKupoBaTh uX OykBamMM wWiM uudpamu, Kak ynoOHee. bokoBble crTeH-
KA W KpBHIIIKYy KOpIlyca CBETWIHHHKA MOXKHO CJIeNaTh M3 PHGICHOTO MIN
MaToBOTO CTeKJa MIM IUacThka. Ilocie 0Ope3KH TOpIbl HYXKHO OTLLIU-
¢doBate BoOmocTOMKONM IHUIM(OBaNBHOM Oymaroii ¢ BOJOH, a 3areM OTIO-
mpoBath ¢ nomompio mactel 'OM. CkienBatror ux Mexnay coboit Oec-
LBETHBIM CUJIMKOHOBBIM KJIEEM /I aKBapHyMOB.

Jus Toro uToOBI YCTPOMCTBO MOXHO OBIIO HPUMEHSTH Ui IIOACBETKH
KOJOHH M (acanoB 3maHUM, HEOOXOAMMBI Golice MOIIHBIE CBETOAMOIBI (C pa-
6ounm ToKOoM 10 300 MA) u Tpamsuctopel KT3117 A (momycTuMBbIi TOK KOJI-
nekropa 400 MA) wiaM aHaJIOTMYHbIE, CONpPOTHBIEHMs pe3ucropoB R7—R10
ciexyer  ymensmmuth g0 4,7  kOwm. TokoorpanuuuBaromuii  pe3ucrop
B THPISAHAAX MOOJDKEH HMETh COOTBETCTBYIOIME COINPOTHUBIEHHE M  MOIL-
HOCTb PacCEUBaHMs, a OJIOK MUTAHUS PACCUUTAH HA BBIXOJHOM TOK 10 1 A.

HouHUK «AccopTu»

PaccmoTpuMm  BapuaHT CBETOAMONHOTO HOYHHMKA. B JaHHOW KOHCTpyKLUM
CBeTOpacceMBaTellb ~ CAEJNaH M3  OTpe3Ka  IOIyNpO3pauyHOd  CTEKISIHHOM
TpyOKH MOJIOUHOTO IBeTa. CxeMa HOYHMKA U300paxkeHa Ha puc. 3.40.

Ha rtpamsucropax VT2 wu VT3 cobpan MynabTHBHOpaTOp. OTH TpaH-
3UCTOPbl  OTKPBHIBAIOTCSI M 3aKpBIBAIOTCSA IIOOYEPEJHO C 4YacTOTOH, 3aBH-
camed ot mapamerpoB uemeif C4R10 u C5R11. Ilpu 3akpeiTOM TpaH3H-
crope VT2 xonugencarop C2 3apsKaeTcss TOKOM, TEKyIIUM 10 LeNu
R6VD3R2. Tlo nocTmXeHHMH Ha KOHJICHCATOpE OIPEAEICHHOTO 3HAYCHUS
HanpsbkeHust TpaHsuctop VTl IUIaBHO OTKpBIBAaeTcs, TOK 4Yepe3 CBETo-
nuonst HL1 n HL2 Hapacraet. SIpKOCTb CBEYEHHUS STHX CBETOINOOB YBe-
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mmuuBaerca. [Ipm  oTkpeiTom  Tpam3uctope VT2 KOHAEHcaTop paspsbka-
ercs TOKOM ©0a3el  TpaHsucropa VTI1, KOTOpHId IUIAaBHO 3aKpbIBaeTCS.
Cseroguonst HL1 wm HL2 mnocreneHHO racHyT. AHQJIOTHYHO, HO B IIpO-
tuBogaze Tpamsucropy VTl paGoraer Tpamsucrop VT4, ynpasisommit
ceerommomamu HL3 m HL4. 3a cuer storo mBeT cBedeHHs HOYHHUKA ILIAB-
HO U3MEHACTCS IUKIHIECKH.

IoncrtpoeunbiM  pe3uctopoM  R7  perymupyroT  OTHOCHTENBHYIO  SIp-
KOCTh CBEUYCHHS Hap CBETOAMONOB. IIOCKONBKY KaKAblii CBETOAMOZ HMe-
€T WHAWBUIYalbHYI0 3aBHCHMOCTh SPKOCTH OT TOKa, IWHAMHKA W3Me-
HEHMS [IBeTa HOYHHUKA IOJIy4aeTcsi CBOeoOpa3HOH.

IMuraercs yctpoiictBo OT cetn nepemeHHoro Toka 220 B. EmkocTh KoOH-
nencatopa Cl BeiOpaHa Takod, YTO OT Hee NOTPeOIIETCS TOK HEMHOTO
menbiie 30 MA. Crabumutpon VD2 orpaHuuuBaer BBINPSMIEHHOE JHOJ-
HeIM MocToM VD! Hanpsoxkenme no 8,2 B, a xomgencarop C3 criaxuBaeT
MyJIbCAalld 3TOTO HANpPSOHKEHHS. MOXKHO TMTaTh HOYHHUK M OT TalbBaHH-
YEeCKOW WM aKKyMyJSTOpHOH Oartapenm HampsbkeHueM 9 B, mnoaximounB ee
¢ coOuIofieHNeM TMOJSIPHOCTH TapaulensHo KoHueHcatopy C3. Ilpm stom
anementsl Cl, R1, VDI, VD2 He ycranaBauBaioT. TpaH3HCTOPHI MOXHO
ncnos30Bath Mro0s1e cepun KT315, nuonsr — cepuit KJ[522, K/1521.

WsrotoBneHne HOYHWKA CJIEAyeT HadaTb CO CBETOJUOMHOTO CBETHIIb-

Huka. C IIOMOIIBIO CTEKIIOPE3a OT MATOBOM CTEKJITHHOM TpyOKH 16—
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Puc. 3.40. Cxema HOUYHHKA «ACCOPTH»
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18 MM orpezaem kycok muHOM 150—170 mm. Topusl oOmaTbiBaeM H30-
JSIUHOHHOM jeHToH. Ecim mnoaxopsimed CTekiIsiHHOM TpyOku HaiTH  He
YHAJOCh, MOXHO CBEpHYTh €€ M3 YEpTeXKHOW IPOYHOM IUIACTHKOBOMN
IJIEHKH, MaTOBOM C OTHOM CTOPOHBI U TNIHIIEBOM C JPYTOH.

BHyTpp TpyOKkM BCTaBiIsleM IUIaTy CO CBETOAMOJAMHM, H3IOTOBJIEHHYIO
cormacHo puc. 3.41 w3 (OIBIUPOBAHHOTO C JBYX CTOPOH CTEKIOTEKCTONH-
Ta. B HOYHHMKE YCTaHOBJIEHbI SIPKHE CBETOJHOIbI KPACHOrO, CanaToBOIO,
OpaH)KEBOTO M CHHEro LBETOB CBEYEHUS B IPO3PAuHbIX KOpIycax Juame-
TpoM 5 MM. He nckiitoueHo npumMeHeHHe U CBETOIHO0B IPYTUX LIBETOB.

[lnata co cBerommomamu JobKHa ObITh Ha 5—10 MM JummHHee TpyO-
KH, Ha KOTOPYIO C JABYX CTOPOH HAJI€BAIOTCS 3arlylIKd — HPOOKM OT Iuia-
CTUKOBBIX OyTBUIOK C mpope3sMu mojx miaary. TpyOky KpemuM oTpeska-
MH Kopmyca iomacrepa K BepTHKaJIbHOH cToiike wH3 0eloro IuiacTHUKa
WM JIPYyroro XOpoIIO OTpa)karomero cser Marepuana. CKBO3b BHYTPEH-
HHE OTBEPCTHA OTUX OTPE3KOB IMPOIYCKaeM MpPOBOJA, COEIAMHSIIOIIUE
CBETOAMOABI C HJIEKTPOHHBIM OJIOKOM HOYHHKA.

HanaxuBanue HouHMKa Oe3omacHee IPOM3BOJUTH, 3alMTaB €ro OT Ja-
0GOpAaTOPHOTO HCTOYHMKA IOCTOSIHHOIO HampspkeHHs 9 B, koropsii Bpe-
MEHHO MOJKIIOYAIOT TaK, KaKk OBUIO PEKOMEHIOBAaHO BHINIE M1 OaTapeu.
B mnepByio ouepenp mapHo mnoabuparoT pesucropel R2 u RI13, nobupaschk
HauOojee IUIABHOTO BKJIIOUCHUS W BBIKIIOUCHHUsS CBETOAMOMAOB. 3aTeM IHOJ-
CTPOCUYHBIM  pe3ucTopoM R7  ycTaHaBIMBAIOT JKeJlaéMble MPOIOPLHU  CH-
HE-KPaCHOTO U 3€JE€HO-OPAHXKEBOIO CBEUeHMs B KpailHux azax wu3MeHe-
Hus [Bera. [lomOupas COOTHOIIGHHS CONPOTHBICHHH Iap Pe3HCTOPOB
R4, R9 u RS5, R8, mMoxHO n00UTHCS mpeobiagaHus B TNEpexXOaHbIX (a3ax

KpaCHOBATO-OPaHXKCBOT'O UJIM CUHEBATO-3CJICHOT'O COYCTAHHUS LIBETOB.

= KR9

_J #4—= K konnektopy VT1

K Konnektopy VT4 = F l B | KRS
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Puc. 3.41. MoHTaX m1aThl CO CBETOINOIaMHU
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CUMUCTOPHBLIN AYMMED
¢ $»asoMMNyAbCHbIM PErYAUPOBAHUEM

Pagnomoburenu yxke He OAHH JECATOK JIET COOHPArOT pa3lU4YHBIC BapH-
AQHTBl THPHUCTOPHOTO PEryJsITOpa MOIIHOCTH. OTOT Yy3el, OyIydd BKIIIO-
YEHHbIM MEXJIy CEeThI0 IEepPEeMEHHOro Toka HanpsbkenuemM 220 B u Ha-
Ipy3KOH, T103BOJS€T B  ONPENENEHHbIX MpelelaX W3MEHATh MOIIHOCTb,
BBIICTIACMYI0 B Harpyske. Eciam Harpyskolf cioyun OBITOBOH —OCBETH-
TEJIbHBI TPUOOp, TakoH y3el Has3blBalM TEMHHUTENEM, €CJIU TasibHUK —
pEryJsTopoM TeMIepaTypsl ero kana. HblHe u3-3a pyOeka HE TOJBKO
NpUIUIO HOBOE HAa3BaHME OJTHX YCTPOHCTB — IMMMEpbl, HO M MOCTYIH-
IM B INpPOJaxy OHH caMH. JlUMMep — 3TO TUPHCTOPHBIA PETYIATOP MOIL-
HOCTH, NpeJHa3HA4YeHHBbI, B UYACTHOCTH, JUI1 pETyJIUPOBaHUS  SPKOCTH
CBEUCHMS JIAMI HAKAIMBaHUA B OBITOBBIX 3JIEKTPOOCBETUTENIBHBIX IPH-
Oopax (mocTpax, Opa, Topmepax M T. I.). Ero MoxHO BCTpauBaTh B Ha-
CTEHHBIE BBIKJIIOUATENH B SKHIIBIX TOMEIIECHUSX.

AHanu3 CcXeM IIPOMBIIUICHHO BBIIYCKa€MBIX JHUMMEPOB (B OCHOBHOM
KUTaliCKOTO MPOM3BOACTBA) IIOKa3ald, 49To (a3ocABHraomas ILelb B HHUX
[UTaeTC HECTAOWIN3UPOBAHHBIM HANpPSDKEHHEM. OTO INPUBOAUT K TOMY,
YTO MOMEHT OTKpBIBAHHUs JUHUCTOPAa B KaXIOM IIOJIyIEpUOAE, a 3HAYUT,
U CHUMHCTOpPA 3aBHCHT OT HANpsHKEHHMsS CETH, 4YTO, B CBOIO OYEpeib, SBIIS-
eTcsi IPUYMHOM 3aMETHBIX IEPEenajoB MOIIHOCTH HArpy3kd JAUMMEpa Ipu
KONeOaHHAX HANpPSKEHHA CeTH. OTO OrpaHH4uBaeT cdepy HPUMEHEHUS
NOfOOHBIX  ycTpoicTB. HekoTopble CXeMbl pEryjisiTopoB pacCUMTaHbl Ha
paboTy ¢ Harpy3kamM, MOIIHOCTh KOTOpbIX He mnpesbimaer 100 Brt. Bripy-
YUTb B ITOH CUTyalMd MOI Obl MOIIHBI AMOAHBIA MOCT U TPHUHHUCTOpP, HO
pa3MECTHTh HX B CTaHIAPTHOM MOAPO3ETHUKE IpPOOJEMATHYHO, HE T'OBO-
ps yxe 00 OTCYTCTBMHM B 30HE MOHTaka HEOOXOAMMOH I MX HOpMalb-
HOH pabOThl KOHBEKIMH BO3qyXa. K TOMy e JaMmbl B CBETHJIBHHKAaX, IIe-
peropas, 4YacTo BBI3BIBAIOT 3aMBIKAHHE, XOTb U KPAaTKOBPEMEHHOE, HO
BIOJIHE JIOCTaTOYHOE JUIS BBIBEAEHUS U3 CTPOSl MEPEKII0YaTENbHOTO 3JIe-
MeHTa. Kaxablii pa3 3aMeHATb 3TOT 3JIEMEHT U  BIIPSAMHUTEIbHBIH MOCT
BECbMa HaKJIaJHO KaK B [UIAHE TPYA03aTparT, TaK U JEHEKHBIX PAaCXOJI0B.

DazouMITy/IbCHBIE ~ PETYJNATOPHl  MOLIHOCTH C  MOIIHBIM  CUMHUCTOPOM
B KAayecTBe MEPEKIIOYAaTEIbHOIO 3JEMEHTa OTIMYAlOTCs 0ojiee  BBICOKUM
KITJl » MeHbIIMM YHCJIOM 3JIEMEHTOB B ILI€NM HAarpy3ku, HO H3-3a 0cOOOM

HOCTeH ynpaBIIeHHUs 9TH YCTPOHCTBA 3a49aCTYIO JOBOJEHO TPOMO3JIKH.
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IMonbiTka  OOBEIMHUTH  JOCTOMHCTBA  YNOMSIHYTBIX ~ CXEMHBIX  pellle-
HUH TIpuBena K pa3paboTKe YCTPOMCTBa, CXeMa KOTOPOro IoOKa3aHa Ha
puc. 3.42. OHo He TpeOyeT MpUMEHEHUs! UMITYIbCHOTO TpaHchopMaTopa.

Ha Ttpansucropax VTl m VT2 cobpan aHamor IUHHCTOpAa, B KOTOPBIH
BBerieH auox VDI, Dro mo3Boimio wucmons3oBaTh TpaH3uctop VI2 B po-
IM  3aMblKaTels JUaroHalld Telmepb y»XKe MaJOMOIIHOTO  BBIIPSIMHTENb-
HOoro Mocra VD3—VD6, BKIIOYEHHOTO B IIE€Nb YHPABISIOMIETO 3JIEKTPO-
qa  cumucropa VS1. B Hauane momymepuosa HampsDKeHUs ceTH  o0a
Tpam3ucropa, auon VDI u cumucrop 3akpeiTel, a KomeHcatop Cl pas-
psDKeH.  YBENMYMBAIOLIEECS HANPSDKCHHE CO3JaeT TOK uYepe3  Pe3HCTOpbI
R9, RS, mmomer mocra, pesucrop R7 wm crabummtpon VD2. IlapgeHus Ha-
NpspKEHUs: Ha pe3ucTope RY moka HENOCTaTOYHO [ OTKPBIBaHMS  CH-
mucropa. Crabunutpon VD2, BKIIOYEHHBIH TOCIEHOBaTeNbHO C  Oan-
JACTHBIM  pe3ucTopoM R7, orpaHuyMBaeT HampsDKEHHE MEXKAY TOYKaMM
A u b na ypoHe 12 B. Yepe3 pesuctopsl R3 u R4 HaumHaer 3apsikarh-
csi konueHcatop Cl. Kak ToJbkO HampspkeHME HAa HEM IIPEBBICUT Harps-
JKeHHe Ha pe3ucTope RO, HauHeT oTkpeiBaThca Tpamsuctop VT1. Ilagme-
HHE HanpsDKeHHss Ha pesuctope R2 mpuotkpoer tpamsucrop VT2, wus-3a
YEro HauYHeT YMEHBIIAThCS HANPSKEHNE Ha €T0 KOJLUIEKTOPE.

B pesynbrare 5TOro HauMHAET YMEHBINAThCA HAIPSDKEHHE Ha PE3UCTO-
pe R6. BosHukaer momoxwurensHas obOparHas cBs3b  (OC), neiictBue
KOTOpPOH HPHBOAUT K JIABUHOOOPa3HOMY OTKPHIBAaHUMIO OOOMX  TpaH3H-
CTOpOB aHajora JUHHCTOpa. Kak TOJNIBKO NaJeHHe HANpsDKEHUs Ha  TpaH-
suctope VT2 craner MmeHblne, yeM Ha pe3ucrope R6, otkpoercs mmon VDI,
eme Oomee yCKOpss OTKpbIBAHME aHAJIOra IWHHCTOpA U CHUKAas TeM Ca-
MBIM MOIIHOCTb, pacceMBaeMylo Ha TpaHsucrope VT2. O6a TpaH3ucTOpa
B KOHIIE Mpolecca BXOJAT B HacbllleHHe. BbIXoaHAs [AHAroHallb HOIHO-
ro mocra VD3—VD6 oka3biBaeTcst 3aMKHYTOH, TOK uepe3 pe3uctopbl R8

NAL XT361B

Puc. 3.42. CxeMa CHMHCTOPHOTO PETYJISTOPa MOIIHOCTH
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n RY yBenmumBaercs, m OTKpbIBaeTcs cuMucTop VSI, mojkmrodas Harpys-
Ky K CEeTH Ha OCTaBIIyIOCi 4acTb moiynepuoga. CKOpOCTb 3apsKu KOH-
neHcatopa Cl, a 3HauuT, M MOMEHT OTKpbIBaHHMs TpaHsucropa VT1
3aBUCAT OT TIIOJOXKEHHUs JIBMXKKAa IIEpEMEHHOro pesucropa R4, KkoTopbiM
U PETyJIHPYIOT MOLIHOCTD, BBLAGISAIOLIYIOCS B HATPY3Ke.

Ecin comporuBnenne uenu R3R4  oxaxercss HACTOIBKO OOJBMIMM, 4YTO
KOHJIEHCATOp HE YCIEeT 3apsAuThesi N0 HANpsDKeHUs, HEeOOXOAMMOro Juist
OTKPBbIBaHMSI aHajora JHHHCTOpA, OH OCTaHeTcss 3akpbiThiM. Ho B KoHIe
nonynepuona kongeHcatop Cl1 Bce paBHO paspsaurca Tpanzuctopom VT1
BCJICICTBHE TOrO, YTO HalpsbkeHWe Ha pe3ucrope RO k 3TtoMy MoMmeHTy
YMEHBIIUTCS JI0 HyJeBoro. Takas mpuBA3Ka MOMEHTa Hadana 3apsjKu
koHgeHcaropa Cl k Hadamy mnoiymnepuoja HeoOXoAMMa Ui TOTrO, UTOOBI
HCKITIOUUTh 3(Q(EKT TUCTEepe3nca, KOTOPBI MOXET BO3HHKHYTh IIPH pe-
I'YJIMPDOBAaHHM  MOIIHOCTH  pesucropoM R4. DOrtor »sddexr mnpossisercs
B 3aTATUBAHMU PETYJMPOBOYHOM XapaKTEPUCTUKH: IPH IOBOPOTE PYUKU
peryinsTopa M3 MHOJIOXKEHHMS MMHMMAJIbHONH MOLIHOCTM HAa Malbli  yroin
MOIIHOCTh B Harpy3ke yBelM4YMBaeTcs ckaukoM. Pesucrop RI1 orpanuyn-
BaeT TOK pa3psAAKH Ha O€30IIaCHOM IJI TPAaH3UCTOPOB YPOBHE, pacTArU-
Bas paspsOHbI  MMIYJIbC BO BpeMEHH Uil Oojee YBEpPEHHOIO OTKpbI-
BaHMS CcHMHCTOpa, a R8 orpanuuuBaer TOK uepe3 €ro yNpaBIsIOMIUi
snekTpon. Pesmcrop R2  mpenoTBpamiaeT  caMOIpOHM3BONBHOE —cpabaThiBa-
HHE aHajora JAWHUCTOpA M3-3a YBEIUYEHUs TOKA KOJUIEKTOpAa TPaH3UCTO-
pa VT2 npu ero pasorpeBanuu. Pesucrop R9 ynepxuBaer cummcrop 3a-
KPBITBIM (€CJIM OH €I1le He ObLII OTKPBIT) HA MMKAX CETEBOT'0 HAPSIKEHUS.

MakcuManbHas —MOIIHOCTb —~ HAarpy3kKd — peryjisropa IIpu — oOecreueHuu
s¢dexTuBHOrO OXJIAKACHUS CUMHCTOpa U TpaHzucropa VT2 — 1kBr.

bompmas  wacte  gerased  ycTpoiicTBa CMOHTHpOBaHa Ha  II€YaTHOM
miare M3 (OIBrUPOBAHHOIO CTEKIOTeKcTonuTa ToiamuHol 1 mm. Bcee pe-
sucroppl, kpome R4, — MIIT; R4 — mioboii MamorabGapuTHbIA, ymerna-
IOIIUHCS B OTBEJEHHOM eMy mpocTpaHcTBe. Ilockonbky Bce Jeramd pe-
IyJlsTOpa HaXoAATCs MOJA  HANpsHKEHUEM CETH, HEOOXOIMMO IIpH  €ro
YCTAaHOBKE M IIOJIb30BAaHUM YUUTBIBATH 3TO OOCTOATENLCTBO. B uyacTHO-
CTH, pyuka MepeMeHHOro pesucropa R4 jomkHa OBITh H3rOTOBIEHA M3
U30JIAMOHHOrO0 Marepuana. Pesucropel R8, R9Y pacnauBaror Ha BbIBO-
Jax CHMHCTOpa, YCTaHaBJIMBaeMOro BHE IuIaTel. Ecam MOMIHOCTH Harpys-
ku mpesbmmraer 600 Br, cuMucrop ciemyer CHaOIUTH  TEIJIOOTBOJOM
B BHJE IulacTHHBI M3 Memu pasmepamu 20 x 20 x 1 mm. Kongencatop
Cl — KM-6, K73-17 wmmm K73-9. [momer KJ/I105B MoXHO 3aMeHUTH
KA105I" wmm ppyrumu Ha oOpatHoe HampsbkeHue He Menee 40 B. Tpan-
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suctop KT361B Mmoxer ObITh 3aMeHeH J0OBIM H3 3TOH cepun (¢ Ko3(-
¢umuenToM f, . > 50), a KTS538A — KT6135A umu B kpaliHeM ciydae
KT940A, y XOTOpPOro OTpaHMYCHHBI 3amac 10 HANpsHKCHUIO KOJJIEK-
top-amurtep (hy,; > 20). Pazsem X1 — mob6oii ManoraGapuTHBIN,
C JByMs KOHTaKTaM{, pacCUMTAHHBII Ha CETEBOE HANpPSHKEHUE; MOXKHO
UCIIONB30BaTh  [Ba  OJHOKOHTAKTHHIX. IlomolimyT Takke BHHTOBBIE CO-
€IMHUTEINIbHbIE 3aXKUMBI.

HanaxuBanus perynsrop He TpeOyeT, HO, BO3MOXHO, OyJer Ieneco-
obpa3Ho mojoOpaTh TouHee pezuctop R3 1Mo JOCTHIKEHHMHM MaKCHUMallb-
HOH SpKOCTHM JaMIl IIpU KpailHeM JIeBOM (IO CXeMe) TIIOJOXKEHUM JIBHXK-
Ka pesucropa R4.

CoOpaHHyl0 IUIaTy YCTaHaBIMBAIOT B HHUILY IPEIBAPUTENBHO JEMOH-
TUPOBAaHHOTO  HAaCTEHHOro  Bbikmtouarens. CHapy)XH  HUILY  3aKpbIBAIOT
JIEKOPaTUBHOM  JIMLIEBOM IaHENbi0, Ha KOTOPOH 3aKpeIUIIOT — INEepEeMEH-
HBIf pesuctop R4 — oH Oymer CHOy)XUTb M BBHIKIIOYATETIEM OCBELICHMS,
U PETYNATOPOM  SPKOCTH.  YCTPOMCTBO MOXKHO  CMOHTUPOBAaTh  TaKKe

B IIOJICTaBKE TOpLICpa HUIIU HACTOJIBHOM JIAMIIBI.

HanomuHatloLee ycTporcTBO
«3aKpou ABEPbL»

[pemnaraemoe yCTpOMCTBO TNpeHA3HAYEHO B MEPBYIO O4YepeAb Ui 3a0bIB-
4yuBbIX J0JeH. OHO BBINONHAET Ty K€ (PYHKIMIO, YTO M M3BECTHBIH € JeT-
CTBa IUIaKaT C MPHU3BIBOM «Yxo;m, racurte CBCT!)). an OTKpPbIBAHUH BXOI-
HOM JBEpH YCTPOICTBO aBTOMATHYECKHM BKIIOYACTCA M, €CIH B IIPUXOXKEH
TOPHT CBET, MOJAeT IPEPHIBUCTHIC 3BYKOBBIC CHTHANBl THIA TeJNC()OHHBIX,
HAllOMHMHAs TEM CaMbIM, 4YTO, YXOAsS M3 KBapTHPbI, HEOOXOJUMO BBIKIIO-
YUTb CBET B HPHUXOXKEH. YCTpPOHCTBO MOXKET OBITb HAaCTPOEHO TaK, 4YTOOBI
YUCIO TOHAIBHBIX CUTHAJIOB B IIaYKe PAaBHAIOCH [BYM, TPEM WM YEThl-
pem. Curhaimsl 3By4yaTr 10 TeX IIOp, IOKa cBeT He Oyner norameH. Ilocne 3a-
KPbIBaHMs JBEPU MMUTAHUE YCTPOHCTBA ABTOMATUYECKH BBIKIFOYACTCSI.

VYcerpoiictBo (ero cxema mnpexacTaBieHa Ha puc. 3.43) comepkur nar-
YMK ocBemeHHocTH — (Qoropesucrop R1, oOpasyrommii BMmecte ¢ pesu-
cropom R2 penutens HampsbkeHuss Ha Bxone (BeiBog /) anmemenra DDI.1;
IBa TeHepaTopa HUMIyIbCOB (TIEPBBII — YIPABIAIOIMI — Ha 3JICMEHTE
DDI1.1, Bropoit — ympaBinsemblii — nHa DDI1.3); nBa wunsepropa (DD1.2,
DD1.4); osnekTpoHHBI KIIOY Ha T1ojeBoM TpaHsucrope VTI, ynpasis-
I0IIUH paboTOH aKTUBHOTO (CO BCTPOESHHBIM I'€HEPaTOPOM) M3ITyuaTesst
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3Byka HAI; Oarapero nurtanus GBIl; Bbixmouarens nurtanus SAl u rep-
koH SF1. Kommencarop C3 — OIOKMPOBOYHBIH B LEMH INHUTaHHA MHKpO-
cxeMsl, C4 — ¢unprpytomuii (ynyumaer padory uznyuarens HAL).

B ucxomHoM cocrosHMM  (KOHTAaKTbl  BbIkiItouyarenas SAl  3aMKHYTHI,
BXOJHAasl JBEPb 3aKpbITa) MOIBMXKHBIA KOHTAakT repkoHa SFI, ycraHoieH-
HOTO Ha MPHUTOJOKE, HAXOAMUTCA B IPaBOM (IO CXEMe) IOJOKEHUH MOA AeH-
CTBUEM MarHUTa, 3aKPEIUICeHHOTO0 Ha JBepH; YCTpoiicTBo obecroueHo. Ilpu
OTKPbIBAHMM JBEPH, KOrJa MAarHUT YAausfeTcs OT TepKOHA, MOCIeIHUM
YCTaHaBIMBAeTCs B IOJOXKEHHE, II0OKa3aHHOe Ha cxeme, M Oarapes GBI
HOMKIIOYaeTCd K YCTpoHcTBY. Ecnmum mpu 3TOM CBETHNIBHHK B IIPUXOXKEH
BBIKIIIOYEH, TO (oTopesucTop R1 3aTeMHEH, ero COmpoTHBICHHE OOIbIIE
CONpOTHBIIEHUS. pe3ucTopa R2, mosromMy HampspkeHne Ha  BXoge  (BbI-
Bog /) oanementra DDI.1 wumeer HuU3KMH Jlornueckuil ypoBeHb (JIOTH-
YecKMH HONIb) W HepBbIif reHepaTop 3aropMmoxeH. Ha ero Bbixome (BbIBOI 3
DD1.1) — nornueckasi equHUNA, a Ha BeIXojae MHBepropa DD1.2 (BbIBOm 4) —
sornueckuit  Homb. [lockonbky HampsbkeHMe Ha BXoxe (BeIBO# 9) ane-
meHta DDI1.3 wuMeer HHU3KMH ypOBeHb, BTOPOH T€HEpaTOp TaKXke 3a-
TOPMOXEH, Ha ero Bbixoge (BbiBoy /(0 DDI1.3) noanepxuBaercs YpOBEHb
JIOTHYECKOW EOWHUIBI, a Ha BbIxoAe (BeiBox / /) mHBepropa DD1.4 — mo-
rudeckoro HomsA. [Ipm stom momeBoit Tpamsucrtop VTI1 3akpeIT, cOmpoTHB-
JICHHE €ro KaHaja BEIMKO M Harpy3ska — 3Bykomsiydarens HA1l — obec-
ToueHa. Ecnum mpu OTKpbIBAaHMM BXOJHOH JBEpPU CBETWIBHMK B IPUXOXEH
BKIIOYEH U (Qorope3uctop RI1 ocBemeH, TO €ro CONPOTHBICHHE MEHBIIC
conpoTHBiIeHus: pe3ucropa R2 u HampspkeHue Ha Bxode (BbIBog /) die-
merta DD 1.1 umeer BBICOKMH JOrMUecKuil ypoBeHb. biaromapsi sTomy co-
Opannblii Ha DDI1.1 reneparop BbIpaOaThIBACT HMMITYJIbChl IPSIMOYTOJIb-
HOW QopMBI € dYacToTOM cieoBaHust okonmo | I W CKBaXHOCTBIO 2,
KOTOpbI€ MOCTYNaloT Ha BXoAbl (BbIBOABI 5 M 6) umHBepropa DDI1.2. Hm-
MyJlbChl C €ro BbIXOJAa (BBIBOA 4) IIONAIOTCS HAa YIpPaBIseMbIl reHepaTop
1 BBICOKMM ypOBHEM Ha BxoJie (BbIBoJ 9) DD1.3 neproandecku 3amyckaroT

C4 SuX10B
e - ow e e K g, 94 DDY

HAT |
TR-1203y!

014
A

*

GB145D
= C20,15m DD1 KSE1TN1

o . . . « Knuws. 7 DD1

Puc. 3.43. Cxema ycTpolicTBa «3aKpoii IBEpb»
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ero. I'eHepupyemble KOPOTKHE IIPSIMOYIOJIbHBIE HMITYJIbCHI C  4acTOTOH
cnenoBaHus okono 7 I'm mHBeptHpyrorcst 3nemerToM DD1.4 u c ero Beixo-
na (BeiBog / /) mocrymaror Ha 3aTBOop Tpansucropa VT1. C mpuxomom Kax-
JIOTO  HUMITyJIbCa  IOJIOXKMTEIBHOH IMOJSAPHOCTH  TPAaH3UCTOP  OTKPLIBAETCH,
CONPOTHUBJIEHHE €ro KaHala pe3ko (0 HECKOJbKHUX OM) YMEHBIIAeTCs
un 3Bykomsnyuarenb HAL wuspmaer curnansl, onucannsle Bbime. Ilorpebis-
eMblii B paboueM pexuMe TOK OIPEeleNsieTCs B OCHOBHOM IIPUMEHEHHBIM
3ByKOM3JIyuareleM (B NpejaraeMoM BapuaHte — okoino 25 MA). Crueny-
€T OTMETUTh, 4YTO JIOTHYECKHEe »3JIeMeHThl Mukpocxemsl K561TJI1 obnana-
10T THUCTEPE3UCOM, IIO3TOMY IOSBICHHE 3BYKOBBIX CHTHAJIOB IIPH BKIIOYE-
HHY IINTaHUA 3a1eP>KUBaeTCs IPUMEPHO Ha 1 .

IMocne BbIKIIOYEHHS CBETHIBHUKA B IIPUXOXKEH YCTpPOHCTBO mepexo-
JIUT B OKOHOMHYHBIH JAEXYPHBI peXHUM, a II0CiA€ 3aKpbIBAHUS BXOIHOM
JBEPU OTKJIIOUAEeTCd TEepPKOHOM OT Oarapen nuraHus. Ecium curnammsa-
U O BKJIIOUYEHHOM OCBELIEHHMUM B IPUXOXeH He HyHa (Hampumep, Ipu
npHreMe rocTeil), ycTpoiicTBO OTKIIIOUAIOT BhIKIIOYaTenaeM SAL.

Jleranu ycTpoiicTBa MOHTUPYIOT Ha MEYaTHOH IUIaTe M3 OJHOCTOpPOH-
Hero  (ONIBIUPOBAHHOIO  TETHHAKCA WM  CTEKJIOTEKCTOJIMTA  TOJIIMHON
1—1,5 mm. Pesucropsr — MIJIT, C2-33, kongencaropsl C1— C3 — c manbsim
TOKOM YyTeuku, Hampumep kepamuueckue (KM, KI10-17), C4 — oxcuauslit
K50-35 wnu wmnoptHeiit (nanpumep, cepun TK dupmbr «Jamicon»). Tpan-
sucrop KIIS01A 3amenum mo0biM w3 cepuit  KIIS01—KIIS05 (¢ yuerom
LHOKONEBKH), 3apyOexxHbiM BS170 wmmu paxe momnbiM IRF540. 3apyGex-

Hblf  aHamor Muxpocxembl K561TJII — CD4093A. BosmoxxHas 3aMeHa
doropesucropa DCJ-1 OCI-1A, DCK-1, DP-764, DP-765. Bmecro
3pykonsnyuarens TR-1203 (momuHambHOe Hanpsbkenne — 3 B, Tok —

20 MA) moxno npumenuts TR-1205y (5 B, 20 MA) uiam soboit apyroit co
BCTPOCHHBIM I'€HEPaTOPOM U OJIM3KUMY IIapaMeTPaMH.

Bo wu30exaHue BBIXOJa MHKPOCXEMBI M TpPAH3HCTOpPAa M3 CTPOS OT BO3-
JIEHCTBUS CTATHYECKOTO BJIEKTPUYECTBA DPCKOMEHIYETCS JUII MOHTaXKa HC-
HONb30BaTh MasyIbHUK € 3a3eMJICHHBIM xkanoM. OOoiitucy 0e3  3a3eM-
JICHHS MOXKHO, €CIM Ha IUIaTe HPeayCMOTPEeTh CHElMalbHBIE PO3ETKH,
B KOTOPBIC MHKPOCXEMY U TPAH3UCTOP YCTAaHABIMBAIOT II0 3aBEPLICHUH
MoHTaxa. OcCTanbHBIE JA€TalM CIEAYIONIMX THUIIOB: BBEIKIIOYATENb ITUTaHHS
SAl — Tymbnep MT1 wmu moGoif apyroi ManoraGapuTHBIH, TIepKOH
SF1 — moboii nepeximovaromuii ¢ pabounm TokoM He MeHee 30—50 MA.
batapes GBIl menounas tunopasmepa 3Al2 wuaM cocraBleHHas M3  CO-
CIVHEHHBIX MOCJIEIOBATEIBHO TPEX-UCTHIPEX TaJbBaHHYCCKUX  3JIEMCHTOB
WIN aKKyMYJIITOpoB THIopazmepa AA (AAA). [l yMEHbILIEHHS TPOM-
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KOCTH 3BYKOM3JIy4areds MOCTATOYHO YAaCTHYHO WM TOJHOCTBIO 3aKJICUTh
OTBEpPCTHE U3ITyuaTelist KyCOYKOM CKOTYA MU U30JIALMOHHOM JIEHTBI.

3aKOHYMB MOHTAX IUIAThl, IPOBOJAT KOHTPOIbHYIO cOOpky. B coor-
BETCTBHH CO CXEMOIl IOAKIIOYAlOT K IUIaTe (POTOPE3UCTOp, TEpKOH,
BBIKIIOYATENb U Oarapero mmraHua. [lpum  ocBemieHHOM  (OTOpE3HCTOpE
MPUMEpPHO 4Yepe3 CEeKyHAy IIoCiI€ 3aMBIKAaHMS KOHTAaKTOB  BBIKIIIOYATEINs
3BYKOM3IydYaTeldb JOJDKEH HadaTh W3[aBaTh CUTHaIBL. JUINTENBHOCTH UM-
MyJbCOB Ha BBIXOZE IIEPBOTO TeHEpaTopa (KOHTPOJIMPOBAaTh HMX CIEIyeT Ha
BeiBoie 4 DD1.2) mpm ykasaHHBIX Ha CXeMe HOMHHamax pesuctopa R3
n kongeHcatopa Cl pomkna ObiTh okono 1 c. Ilpu ixenaHunm ee MOXHO
n3MeHUTh mnojbopoM pesucropa R3. YroObl HM3MEHHUTb 4YHCIO CHIHAJIOB
B Maykax, cleayer nogodpars pesuctrop R4. [lns 3TOro mnpu  BBIKIIIOUYEH-
HOM NHUTAaHWM BBITIAMBAIOT PE3UCTOP M3 IUIATHl WM TOJKIIOYAIOT BMECTO He-
ro IOCIEJOBATENbHYIO LENb, COCTOSILYI0 M3 IIOCTOSIHHOTO PE3HUCTOpa CO-
nporuBieHneM 430—560 kOM ¥ BKIIFOYEHHOTO pPEOCTaTOM IIEPEMEHHOTO
comporusienneM 0,47—4,7 MOw. BxirounB mnutanHue, ocBemarmT (oTo-
PE3UCTOp CBETOM HACTOJNBHOM JIaMIbl M, M3MEHSAS CONpPOTHUBIECHHE BBE-
JEHHOH B LENb 4YacTH IE€PEMEHHOr0 pPe3UcTopa, HO0OMBAIOTCS HAIOIHEHUs
MayKd HYXKHBIM YHCJIOM CHTHanoB. [lociie 9TOro  BBIKIIOYAIOT —IHTaHUE,
OTHAWBAIOT IIOCJIEAOBATEIbHYIO IIelb, W3MEPSIOT €€ CONPOTHBICHHE W BIIa-
UBAIOT B IUIATy pe3ucrop Omkaiimero (B OOJbLIYIO CTOPOHY) HOMHUHAA.
CMOHTUpOBaHHYI0 M IIPOBEPEHHYI0 B paboTe IuIaTy, BbIKIIOUaTedb M 0Oa-
Tapel0 MHUTAHUS pPa3MEIaloT B MPSIMOYTOJbHOM INIACTMAacCOBOM  KOpITyce
MOAXOMAIIMX pa3MepoB (Hampumep, B MBUIBHULE C HapyXHBIMH pa3Me-
pamu  100x60x30 wmm). Jlis npoxoga 3BYKOBBIX — KoJIeOaHWH — HAaNpoOTUB
3Bykousiyuaresst HA1 B cTeHke KOpITyca CBEPIAT HECKOJIBKO OTBEPCTHIL.

®dotopesucrop R1 ycraHaBnMBalOT Ha KpOHIITEHHE HENAIEKO OT CBe-
TWIBHUKA, OPHUEHTHPYIOT TaK, YTOOBI €ro OKOWIKO OBUIO HAampaBIEHO Ha
JaMIly, W TPUKIEUBAIOT K KPOHIITEHHY. 3aTreM C IOMOINBIO MYJIbTHME-
Tpa H3MEpPAIOT CONPOTHBICHHE (OTOPE3UCTOpA INpPU BKIIOYCHHOM U BBI-
KJIIOYEHHOM CBETWJIbHHUKE. B mepBoM ciydae OHO JO/DKHO ObITh MeHee
300 kOM (kenmaTenbHO KaK MOXKHO MEHBINE), BO BTOpOM — He MeHee 360
kOM (ryume HamHOro Oousbine). Ecnmu mpuxoxkas cBeTias M CONPOTHB-
neHne (OTOpe3UCTOpa IIOCNIE BBEIKIIOUCHHS CBCTHJIPHMKA HE BO3pAacTacT
no ykasanHoro mpeznena (360 kOwm), ero HEOOXOAMMO CHAOOUTh LMJIHMH-
JIpUUEeCKOl TPyOKOHM, CKJIGEHHOW U3 HECKOJNBbKHMX CJIO€B uepHOH Oymaru.
Oxomko QoTope3ucTopa B 3TOM Cilydae JOJDKHO OBITH HAIlPaBIEHO TOY-
HO Ha CBETHIbHHMK. JIJIi CIpaBKU: TEMHOBOE CONpPOTHBIEHHE (DOTOPE3H-
cropa @CJI-1 — ne menee 2 MOwm.
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I'epkon SF1 3akpemsioT Ha BEpXHEH IUIAHKE IBEPHOrO MpoeMa, a II0CTO-
SHHBIH MAarHUT — HampOTHB HEro, Ha BEPXHEW dYacTH [JBEpH, C TaKUM
pacueToM, 4YTOOBI, KOIZa OHAa 3aKpbITa, pACCTOSIHUE MEXKAYy MarHHUTOM
U TEpPKOHOM OBUIO MHUHMMAQJIBHBIM (He Oomee 3—5 MM), a TEpPKOH HaJEXHO
yAepKUBaICS B CpabOTAHHOM COCTOSHMHU. [l TOro 4ToObl TE€PKOH 3aMbl-
Kajlcsl B CaMOM Hauaje OTKDBIBAaHHMS JBEPH, €ro M MATHUT YyCTaHABIUBAIOT
C BHYTPEHHEH CTOPOHBI [BEPHOrO IIPOEMa, B YIIy, MAaKCHMAalbHO YZaleH-
HOM OT IeTellb. YCTPOHCTBO pabOTOCIIOCOOHO TpM HANPSHKEHUM MHTaHUs
or 3 go 12 B. Ilepexoms Ha Ooublliee HanpsbkeHUE, HEOOXOIMMO IOMEHSAThH
3ByKom3iydaTtenb: npu 9 B cmemyer ucnomb3oBate TA-1209y (9B, 20 mA),
a npu 12 B — TA-1212y (12 B, 20 MA). B oboux cimydasx konuaeHcarop C4

HCO6XOI[I/IMO 3aMCHUTD APYTUM, C HOMUHAJIbHBIM HAIIPSHXKECHUEM 16 B.

3apfApHoe YCTPOUCTBO
C LUMPOTHO-UMMYALCHbIM
peryasmpoBaHueM ToKa

OOBIYHO B 3apAIHBIX YCTPOMCTBAX Yy3e€ll PpEryJUpPOBaHUs TOKa 3apsiku
BBINOJIHSIOT HAa MOIIHOM THPUCTOPE MM TPAH3UCTOpE, KOTOpPBIA IpH-
XOIUTCS MOHTHPOBATb HAa TPOMO3AKHH TEIUIOOTBOL. OJTO  yBEIHYUBACT
Maccy ycrpoiictBa, cHmkaer ero KIIJI m HagexHocts. B ommcsiBaeMoM
HIDKE 3apsJHOM YCTPOICTBE MCIIOJb30BaH HMITYJIBCHBIH  perynstop 3a-
PAHOTO TOKAa, 4YTO Jal0 BO3MOXHOCTb CYIIECTBEHHO YJYYIIHTb OKCILTY-
aTalOHHEIC TIOKA3aTel! PHOOpa.

brox  ynpaBineHuMs — 3apsAIHBIM  yCTPOHCTBOM  IpeicTaBiIsieT  coOoit
UMITYJIbCHBI ~ TeHepaTop, coOpaHHblii Ha osnementax DDI1.1 u DDI.2
(puc. 3.44) ¥ MO3BOJAIOIIMHA pPEryJaMpoBaTh CKBaKHOCTb HMITYJIbCOB, Oy-

(depHblit ycunuTens — uHBepTOp Ha snementax DD1.3 u DDI1.4 u mnepe-
KIIIOYAIOIIUH  peryIupyromuil smeMeHT — mnoneBod Ttpansucrop VTI1. Ilpm
YKa3aHHBIX Ha CXEME€ HOMMHAJaX 3JEMEHTOB 4YacTOTa TIeHepaTopa — OKO-

mo 13 xI'm. Tak Kak CONpOTHBICHHWE OTKPHITOrO KaHama TpaH3ucropa VTl
ouerb Mano (0,017 OM) u paboTaeT OH B MEPEKIFOYATEIHHOM pEXKHUME, IMPH
TOKE 3apsfKu 1O S5A TpaH3UCTOp NPAKTUYECKH HE HarpeBaeTcss — pacce-
uBaeMasi TeIIoBasi MOIHOCTb He npesbiaer 0,55 Br.

B  kadecTBe MOHIDKAIONIETO HCIIONB30BaH  CETEBOH  TpaHCHOpMaTOp
rabaputHoit MomHocTeio 150 BT ¢ BropuuHOil 00MOTKOH, oOecneunBa-
Iolel nocrosHHoe HampsbkeHne 16—17 B na konpencarope Cl u 3apsa-

HBII TOK 710 6 A.
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BempsmurensHelit MocT cobpaH Ha auogax Ilorrku, VD1 — caBo-
eanpii SBL4045PT, a VD2 m VD3 — omunounsie 10TQO045. Ecmu BTO-
pHYHYIO OOMOTKY CETEBOTO TpaHC(opMaTropa HAMOTaTb C OTBOJOM OT
CepelMHBI, YHMCJIO [HOJOB B BBIIPSMUTENE M TEIUIOBBIAEIEHHE OT HHUX
MO>KHO YMEHBIIUTb BJIBOE.

brnox ynpasmeHus coOpaH Ha II€UAaTHOM IUIaTe W3 CTEKJIOTEKCTOJIUTA
TONMMHOM 1 MM. JlMOABI BBINPSAMUTENS CMOHTHUPOBAHbI Ha JECTKOHW IuIa-
CTHHE W3 AaTIOMUHHEBOTO CIUIaBAa, NPHBHHYCHHOH K JIMTOMY IITBIPEBOMY
TEII00TBONYy pasMepamu 160x45 wmMm. [lMoasl NPHUKPEIUICHBI K IUIACTHHE
4yepe3 U30JIUPYIOIIME NPOKIAAKH M3 TOHKOH CIIOZBI, IIOKPBITBIE TEIIO-
npoBogsmeil mnacroi. TemnooTBox INpUBMHYEH K 3agHell CTeHKe Koplyca
ycrpoiictBa. Tpamsucrop VT1 ycranosiaen Ha Hebompmoit (50 x 50 x 1 mm)
IUIACTHHE M3 MeAHW, JaTyHH WIM allOMMHHMEBOTO CIUIaBa, IIPUKpPEIIEHHON
JIBYMs BHHTaMHM K T[e4aTHOM Imiare Onoka ymnpapieHus. MuaukaTopHas
namna HakanmuBanus EL1 — MH26-0,12(26 B,0,12A). Amnepmerp PA1 —
M476/2 oT OBITOBBIX MarHHUTO(OHOB, LIyHT A6 — HAMOTaHHBI Ha OIPaB-
ke 08 MM MenHbli oOMorouHbl mpoBox [I9B-2 ¢1,5 MM, umcno BUTKOB —
16 (compormBnerme oxomo 0,1 Owm). IlomHOE OTKIOHEHHE CTPENKH
amnepmeTpa ¢ myHtom — npu Toke 10 A. Kongpencatop Cl1 — wumnopt-
Hbiif, a C2 MmoxHO coOpare u3 aByx K73-17 emkocteio mo 2,2 Mx®, BKio-
YEHHBIX MapajlebHO, MM MCHOJIb30BaTh OKCUAHBIA emkocTblo 10 MkD
Ha HampspkeHne 16 B (cooTBeTcTByromie OTBEpCTHS B IUIaTe IPEAyCMO-
TpeHbl). ['abapuThl M Maccy 3apsOHOrO YCTPOHCTBa MOXHO B 3HAUUTEllb-
HOH CTENEeHH YMEHbLINTb, IPUMEHHMB JUIi TOHM)KEHUS CETEeBOro Harps-
KEHHMs TaK Ha3blBaeMbI  BJIEKTPOHHBIH  TpaHC(HOPMATOpP,  HUCIONb3YeMbIH
JUIL TMTaHUA TallOreHHBIX JlaMn Hanpspkenuem 12 B. On  mpexactasisier
co00lf  BBICOKOYACTOTHBIH IpeoOpa3oBaTenb Ha TpPaH3UCTOpaX C TpaHC-
(opMaTOPHBIM BBIXOZOM. 3/1€Ch HCIIOIb30BaH 3IEKTPOHHEIN TpaHChOp-
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Marop ToproBoii Mapku «Taschibra» momHoctblo 150 BT ¢ BBIXOZHBIM Ha-
npsokenneM 12 B. Bropuunas oOMOTKa ero BBIXOJHOTO TpaHchopMmaropa,
HAMOTaHHOTO Ha ()EPPUTOBOM MATHUTOIPOBOJE, COACPKHT 9 BHTKOB IKIY-
Ta M3 YEThIpEX OSMaJMPOBaHHBIX MPOBOJOB JuaMeTpoM 1 MM (ceueHue
Kryra — npumepHo 3 Mm2). st pabGoTEl B 3apsiJHOM YCTPOMCTBE TpaHC-
(opMaTop HEOOXOAUMO HEMHOTO TOPadOTATh.

Jlnst 3TOro ero akkypaTHO BbINAMBAIOT U3 IUIAThl, CHHUMAIOT BHELIHIOI
U30JALMI0 M JIOMAThIBAIOT BTOPUYHYIO OOMOTKY B Ty X€ CTOPOHY aHa-
JIOTUYHBIM JKTYTOM M3 UEThIpeX TaKMX K€ IIPOBOJOB €Ile TPEeMs BHUTKa-
MH, KOTOpbIE COEIUHSIOT IIOCIENOBATEIbHO C HMMEIoIeicss 0OMOTKOIL.
Mecto Ha Kapkace MO3BOJIIET BBIIOJIHHTH 3Ty OIepalmuio 0e3 pa30opku
MarHuronpoBoaa (oH ckueeH). [locie mopaboTku TpanchopMaTop — Bra-
UBAlOT B IUIATy Ha IpexxHee MecTo. Temepp BBHIXOAHOE HANpsHKEHHE Ha
koHneHcarope ¢umiabTpa Cl moBeimaercs 10 17 B mpum  MakcumaibHOM
Toke 3apsankum 5,5 A (mas OGarapem CT-55). Ilpm wmCHONB30BaHUM 3JIEK-
TPOHHOTO TpaHchopmaropa oOkcuaHelii KoHmencatrop Cl crmemyer 3ame-
HUTb JAPYrMM eMkocThio 10 Mk® Ha HOMMHAJIBHOE HANpsDKEHHE HE Me-
Hee 250 B, mnoaxmouuB K HeMy IapaiiebHO HECKOJBKO KOHJIEHCATOPOB
K73-17B o6meit emkoctblo 1—2 Mk® Ha HOMHHAIBHOE HANpsHKEHHE He
Mmeree 250 B xaxprif.

OnucaHHBIl  y3€1 YNpaBlIe€HHS MOXKHO HCIIONB30BaThb B  OCBETHTEIb-
HBIX W HarpeBaTelIbHbIX INpuOOpax, MAas M3MEHEHHs 4YacTOThl BpallleHUs
KOJUIEKTOPHBIX ~ »JeKTpoaBuraresied. Ilpm 3ToM  nMTaoliee  HampspKeHUeE
YCTpOHCTB MOXKHO BapbHpOBaTh B LIMPOKUX IIpelenaX, ONpPEAensieMbIX
MaKCHUMallbHO  JONYCTUMBIMH  IapaMerpaMu Ul HEePEeKII0YaTeNbHOTo
TPaH3UCTOpa U BBIIPAMUTENA. B 4YacTHOCTH, MCIOIB3yeMBIH B y3ile TpaH-
sucrop IRFZ46N mmeer MakcHMalbHYIO0 paccenMBaeMylo MomHocTe 107 Br,
MaKCUMaJIbHBIE ~TOK uepe3 KaHan 53 A, MaKCHMalbHOE Halpsh KeHHe
cTok—HucToK 55 B. Bo3moxHa ero 3ameHa tpansucropom IRFZ44N.

IIpemnaraemoe  yCTpOWCTBO ~ IO3BOJISIET  PEryIHPOBAaTh  MOLIHOCTb  OT
HOJIA 10 MaKCHMAaJbHOTO 3HAUEHUs, a pEeryJIupyIOIlUd TpPaH3UCTOP HE
Hykznaercss B A(QOEKTUBHOM OTBEJCHMH TeIla IPU YBEIMYCHHH TOKa
Harpysku 710 5 A.

MOLLHbIW rapaXXHbIX UCTOUHUK NUTAHUA

DT0T HCTOYHHUK, pa60Ta}01111/1ﬁ OT CC€TH IEPEMCHHOT'O TOKa, IIpeAHa3HaA4YCH
JJIA IIATaHUSA HpI/I60p0B n MCXaHU3MOB 3J'ICI<Tp0060pyI[OBaHI/I$I aBTOMO-
6I/IJ'I$I, BCIIOMOTraTeJIbHbIX HHCTPYMCHTOB U HpHCHOCO6J’I€HHﬁ, YCTaHOBJICH-
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HOH B HEM paJUO3JIEKTPOHHON ammaparypbl BO BpeMs IPOBOAUMBIX pe-
MOHTHBIX WM HPOQHIAKTHYECKHX pPabOT B TrapaKHbIX YCIOBUSX. LIeHHBIM
Ka4eCTBOM HCTOYHMKA SBIAETCA 3alIMIIEHHOCTh OT 3aMBIKaHUS B IIEMH
Harpy3ku. OT HEro Takke MOXKHO IIMTaTh MHOPTATHBHYIO 3BYKOYCHJIHUTEINb-
HYIO WJIM IPUEMOIIEPEIAIOLIyIO alnapaTypy, MPUUEM KPYII0CyTOUHO.

Hcrounnk  BbIpaOaThIBaeT  CTAOWIM3HPOBAHHOE  IOCTOSHHOE  HAIps-
xenue 13,8 B mpu Harpyszounom Toke 10 50 A. YBenuueHue TOKa Harpys-
KA JI0 MpENEeNbHOrO 3HAUEHUs BbI3BIBAET YMEHBIIEHHE BBIXOJHOIO HArps-
xeHus He Oomee uem Ha 0,2 B. Cxema yctpolicTBa m3o0pakeHa Ha puc. 3.45.
VYerpoiicTBO  cocToMT M3 ceTeBoro Tpancdopmartopa T1,  BbIIpsMuTens
Ha MomHblx guomax Ulortkm VDI1—VD3, Oatapen GUIBTPYIOIINX KOH-
nencaropos  C3—Cl14, tpansucropos VTl u VT2 ynpasnstomero ysia,
KOMMYTHUPYIOILETO 3JIeMEHTa Ha TI0JeBbIX TpaH3uctopax VT3 u VT4, nHa-
KonurenbHOro gapoccenst L1 ¢ xommyrupyromum auogom VD6, crabuiu-
3aTopa BBIXOJHOIO HampsbkeHHs Ha Mukpocxeme DA2 wu  onromape U2,
YCTpOWCTBA 3alMTHl OT 3aMbIKaHHMS BBIXOJHOW LeNMM Ha CTaOMINTPOHE
VD5 wu ontomape Ul, curHanpHeIx cBetommomoB HL1, HL2, unaumupyro-
MUX PEXUM paboThl HcTOuHMKa mnuTanus. Ha nuomnom mocre VD4, mnox-
KIIOYEHHOM K TpPETUYHOM OOMOTKe ceTeBoro TpaHcdopmaropa, M Ha CTa-
ounnzarope DA BBINONHEH HCTOYHUK [TUTAHUS y371a YIIPABICHUSL.

IIpn 3amplkaHMM KOHTAKTOB BbIKMIOYaTens SAl cereBoe HampsKeHHE
[OCTyIIaeT Ha IEepBHYHYI0 O0O0MOTKYy TpaHcdopmaropa T1. IlonmxenHoe
10 24 B HanpspkeHHe C BTOPUYHOM OOMOTKHM BBINPSAMIISET MOIUHBIA Jau-
omublii Moct VD1—VD3. Ilpumenenne B Hem auomoB lllorTku mo3Bosm-
JIO TIOYTH B /IBa pa3a CHU3UTh MOIHOCTh, PACCEUBACMYIO BBIIIPSIMUTENIEM.

CoL, e
Tn:?nsng-iﬂ-ﬁ LY AN3OTEM

FU2 A0A
o bim e g &

T Teud
JRR RO NG
i W V02 ) cix
1717 Tioowowrs.

<2 : .
Vo4 812 N MemIvIe wrReie
DRI 1CIM 1 : s

igTd o DA TLAS R

CYQ27I0wIIs B

Puc. 3.45. Cxema rapa)xHOT0 HCTOUHUKA IINTAaHUS



MOAE3HbIE CAMOAENKU

.

Konpencaropst ¢uibrpa C3—C14 3apspkaioTcs 10 aMIUIMTYJHOTO 3Hade-
HUd, T. e. moutn no 35 B. Hampsokenwe 15 B ¢ TpermyHO#l OOMOTKM TpaHC-
¢opmaropa BeIIpsAMIeT AuoAHbIE Moct VD4, a crabummsarop DAL orpa-
HUuMBaeT Ha ypoBHe 12 B. CraOuiu3upoBaHHOE HaNpsDKEHHE IIOCTYIAeT
Ha ynpasistomue Tpansucropsl VT1, VT2, Tak kak uepe3 wu3Iydaromme
quonsl onronmap Ul u U2 Tok He mporekaeT, ONTOTPAH3UCTOPBI 3aKPBITHI
un d4epe3 pesuctopsl R5 m R6 mporexaer 6asoBblif TOk Tpansucropa VTI.
IMosTomy oH oTkpbIBaeTcs, a TpaHsucrop VT2 ocraercs 3akpbiThiM. Ye-
pe3 VT1 nHa 3atBopel TpanszucropoB VT3 m VT4 oTHOCHTENEHO WX HCTO-
KOB IIPUXOAMT OTKpbIBatollee Hampspkenue 12 B. Pesucropsr R7 u RS
YCTPaHSIOT BBICOKOYACTOTHOE CaMOBO30YXJIEHHE CTYINEHHM B MOMEHTBI IIe-
pexmoyeHus. IIpu  OTKpbIBaHMM  TPaH3MCTOPOB  KOMMYTHPYIOLIETO  3ie-
MEHTa uepe3 HaKONMTeNbHbIH Jpoccens L1  HauuHaeT mpoTekaTts TOK,
HanpsDKeHHe Ha KoHJeHcatope ¢uubrtpa C15  yBemumuumBaerca. OpHOBpe-
MEHHO YBEJIMYUBACTCS M HANpPSHKEHHE HA YIpPaBISIOIEM BXOJE CTaOMIM-
3aropa DA2, 3amaBaemoe penuteneM ROR10. Kak Tonpko HampsbkeHue Ha
konneHcarope C15 craHoBurca pasubiM 13,8 B, HampsikeHue Ha ympas-
JAIOIEeM BXoAe MuKpocxeMbl DA2 pmocturaer 2,5 B, m OH OTKphIBaeTcs.
Uepes wmanmywatommii amoxn onromapsl U2 u cBeromamony HL2 HaumHaer Tteub
TOK, OrpaHH4MBacMblii pesuctopoM R11. Bxiroumsmmiics cBerommoxm HL2
3€JIEHOT0 1IBETAa CBEUYEHMs CUTHAIM3HPYET O MIOCTIXNKEHMM Ha BbIXOAe OJo-
Ka [HMTaHUs HOMMHAIBbHOTO HalpsDKeHHs. B 3TOT MOMEHT OTKpbIBaeTCs
onrorpaHsucrop omnromapsl U2 u 6a3oBbli pesucrop R6 wepe3s mamoe co-
[POTHBIEHHE KOJUIEKTOP—OMUTTED COEIUHAETCS C OTPULATEIbHBIM  BbI-
BOJIOM HCTOYHMKA ITUTaHUs YIPaBISIOIETO y3a.

B pesynbrare Tpamsuctrop VT1 3akpwiBaercs, a VT2 orkpbiBaercs
U E€MKOCTb  3aTBOPp—MUCTOK  TPAH3UCTOPOB ~ KOMMYTHUDYIOIIETO  3IEMEH-
Ta ObICTpO paspsbkaeTcss 4epe3 pesucropsl R7, RA8 u  oTkpsiBuHiics
Tpamsucrop VT2. Tpansucroper VT3, VT4 mnpu 5>TOM  3aKkpbIBalOTCA.
OHeprusi, 3amaceHHas B MarHUTHOM mosie Jpoccens L1, mpeobpasyercs
B DJEKTPUYECKHH TOK, 3aMbIKaeMblil 4epe3 Harpy3Ky OTKpPbIBAIOLIMMCS
KoMMyTUpyomuM jauogoM VD6. HeoOxoaumocTs HpHMEHEHUs JABYX IIO-
JIEBBIX ~ TPAH3UCTOPOB,  pPaOOTAIOIIUX  MApajuIeNIbHO,  OOBACHAETCS  TEM,
49TO TOK Yepe3 Japoccens L1 mMeer TpeyroinbHyro (GopMy M IpH BBIXOJ-
HOM TOoke 50 A aMIuIMTyJa TOKa 4Yepe3 OpocCelb M TPaH3UCTOPbI JOCTH-
raer 100 A. IloMuMO yMEHbLIEHHS HPOTEKAIOLIET0 Yepe3 KauIblid U3
3TUX  TPaH3UCTOPOB TOKA, MApajuIe]bHOE UX  COEIHMHEHUE  II03BOJIHIO
B JBa pas3a CHHM3UTb MOIIHOCTb, PACCEUBAEMYIO IIEPEKIIIOUATENbHBIM 3lle-

MEHTOM, U 00JIEr4uTh TEIIOBOM PEXUM 110]] KOXKyXoM Ipubopa. I1pu
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HOMMHAJBHOM Harpy3ke OJIOKa IIMTaHMs, KaK YK€ TOBOPMIIOCH, HArps-
JKeHHe Ha ero Bbixoge paBHo 13,8 B, a Ha crabuimutpone VD5 — 12 B.
Wznygarommit quon omromapel Ul m cerogmon HL1 3akperter. Ecnm mpo-
U30ILIO0  3aMbIKaHHE BBIXOJA OJI0KAa, BBIXOJHOE HANpPSDKEHHE CTAHOBUT-
cs Oim3kuM K Homo W dyepes ceeroguox HL1 w wmsnmywarommit auon om-
tomapsl Ul or crabwmmsatopa HampsokeHus R3VDS5 — mporekaer  Tok,
orpaHuueHHbli  pesuctopom R4. Cserommon HL2 3enenoro uBera cBe-
YyeHHs racHer, Bkmouaercs cseropumon HL1 kpacnoro cBeuenus. OTKpbI-
Baercss onromapa Ul, dYTo NpUBOAMT K 3aKPbIBAaHUIO IIE€PEKIIIOUATENILHO-
ro oneMeHra. Ilocme ycTpaHeHWs NpPHYMHBI 3aMbIKaHHMsA BbIXoZa OJOKa
OH aBTOMATHUYECKH IIEPEXOIUT B PaOOUHIl PEXIM.

HlcrouHuk  nuTaHMs ~ MMEeT  3HAUMTENIBHBI  3amac MO MOIHOCTH,
BCJICJICTBHE YEro IIpU TOKOBBIX MEperpy3kax Ha BBIXOJE YCIIEBAIOT Cpa-
6oratp muaBkue mnpepoxpanureny FU2 u FU3 (HomuHanenblii Tok 30 A),
BKJIIOUEHHBbIE HapamiensHo. Ilpm  3ToM  OyZyT OJHOBPEMEHHO  CBETUTH
nHaukaropst HL1 m HL2.

Takum o00pa3oM, [ABa CBETONUOAA HWHAULUPYIOT TPU COCTOSHUS OIo-
ka nuranus. Cpeuenne HL2 ykasbiBaeT Ha HOMHHAJIBHOE BBIXOJHOE Ha-
npspkenne, HL1 — na neperpysky, HL1 u HL2 oagnoBpemeHHo — Ha rie-
peroparue mnpenoxpanureneii FU2 wu FU3. HanaxwuBanwe Onoka nHTaHHS
3aKmodaeTcss B mombopke pesucrtopa R10 gma  ycTaHOBKM HEOOXOIHMO-
'O BBIXOJIHOT'O HAIPSKEHHUSI.

Vupasnstonue tpansucropsl VI1 um VT2 B ycrpoiictBe MOryT ObITh
yKa3aHHBIX THIOB C JIOOBIM OyKBEHHBIM HHAEKCOM. B ciydae HeobOxo-
JUMOCTH KaXIbli M3 HHX MOXET ObITh 3aMEHEH Mapod BBICOKOUACTOT-
HBIX TPaH3UCTOPOB, BKIIOYEHHbIX 10 cxeme Jlapmuurrona: KT972A  3a-
meust KT315 um KT6114, a KT973A — KT361 u KT6115 ¢ moGeiMu
OyKBeHHbIMH  HMHAeKcamMH. Heckombko Xyxke pabortator mapsl  KT315,
KT815 u KT361, KT814. Ilepexmouatomume tpansucropsl VT3, VT4 BbI-
OMpalOT C y4YeTOM CIEIYIOIMX YCIOBMH: HAaNpsDKEHHE CTOK—HCTOK —
He MeHee 50 B, a moCTOSHHBIM TOK CTOKa — He MeHee 50 A. Dtum
TpeGoBaHMAM YZIOBJIETBOPSIIOT, HaIpuMep, 0JIEBBIE TPaH3UCTOPbI
IRFZ48N, IRF1010N, IRL3705N, IRL2505.

CereBoit  Tpanchopmatop T1  mnpomsimmienssii, OC-1,0-220/24, Ha
BTOpUYHOE Hampspkenue 24 B, mommuocteio 1 xBt. Berpewatorcs Taroke
aHaJIOTMYHBIE TpaHC(HOPMATOPEL, MapKHpPOBaHHBIE 0C-1,0-220/50-24.
Tpernunyro 0OMOTKY HaMaThIBAIOT MOHTaXHBIM nposomoMm  MITIB-0,5
B cBOOOJHOM MecTe OKHa TpaHcopmaropa 0e3 pa30OpKd €ro MarHUTO-
nposoja. IlepBonauanbHo ykinaabiBaroT 10 BHUTKOB, M3MEPSIOT MOJYYEHHOE
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HANpsDKEHUE, II0CI€ 4Yero pacCUUTHIBAIOT HEOOXOAMMOE 4YHCIO BHUTKOB s
JIOCTWKEHUsT HampsbkeHust 15 B u  gomateiBatoT octanbHble. Bmecto Tpe-
THYHOII OOMOTKM MOXHO IIPUMEHUTh OTHENBHBIM CceTeBOil TpaHchopMa-
TOp C BBEIXOJHBIM TIEPEMEHHBIM HampsbkeHuem 12—17 B MomHOCTBIO
3—5 Br. Eciau roroBelif cereBoif MolHblii TpaHcdopmarop npuodpectu
HEe YIaeTcs, €ro MOXHO H3rOTOBUTb W3 CTaporo JabopaTOpPHOro aBTO-
TpaHchopmaTopa Ha 9 B. B KkauecTBe IEpBHYHOH ClIEIyeT HCIIOIB30BATh
umerolytocs oOMoTky wnemukoM (Ha 250 B), 3au3omupoBaB oTBOoabl Ha 127
n 220 B. OuumeHHyio OT 3Maji JOPOXKKY HA BUTKaX OOMOTKHM HY)XKHO IIPO-
TEpeTh OT MHBUIM M TIOKPBITH IBYyMs ciosMu HuTponaka HII221 wmmu HI222
(B xpaiiHeM ciydae kies B®-2). Ilocie BBICHIXaHHS J1aka OOMOTKY IIOKpHI-
BAlOT JIGHTOH U3 JIAKOTKAHH WM XJIOMY4AaTOOYMaXHOH MaTepyaToil H301s-
LMOHHOM JIeHTOM B JBa cioA. 3aTeM YKJIAQJbIBAIOT BTOPUYHYIO OOMOTKY,
COCTOAILYI0 M3 27 BHUTKOB H30JIMPOBAHHOTO MEIHOTO IPOBOJA IIPSIMOY-
TOJBHOTO CE4YeHUs 5Xx2 MM (WIM KTyTa W3 IPOBOJIOB MEHBINEH TOIIMHBI
obumMm ceyenuem He Menee 10 mm2). Tpernunas obmorka — 19 BHTKOB
moboro MoHTaxHoro mpoBoxaa. Juomst VD1—VD3 u VD6 — cOopku u3
nByx auonos LIoTTku ¢ oOmuM KaToAOM Ha OOpaTHOE HANpPSHKEHHE HE Me-
Hee 50 B u BempsmieHssiii Tok 60 A. Bmecto 60CPQ150 moxHO wncmois-
3oBate 60CMQO050, C60P05Q, FST6050. /Iee u3 mux — VDI, VD2 ¢ 06-
OIMM KaToOIOM — YyJOOHO 3aMeHUTh OAHOM ¢ oOmum aHomoM FSTI16050A,
S60DS50A nm SR5050A.

Bempsivutensublii Moct VD4 moxer ObITh coOpaH U3  ueThIpex Ju-
00OB ¢ OOpaTHBIM HampspbkeHueM He MeHee 30 B M BBIIPSAMIIGHHBIM TO-
xom 0,1 A. Bmecro DAl 7812 (Bbixogmoe HampsokeHune 12 B) moxHO
ncrnone3oBath  crabmmmsatoper  KA7812, 78M12  wmmm  oredecTBEHHBIE
KP142EH8B, KPI142EH8]J], KP1180EH12A, KP1180EHI12b. Crabuiu-
3atop TL431LPA (DA2) 3amenum oreudectBeHHbIM KP142EHI19A, Ho
Opyd  3TOM, Kak [I0Ka3ald M3MEpEHMs, IIyJbCallud BBIXOAHOTO  HArps-
MKEHHsl ICTOYHHUKA YBETMYMBAIHUCH ¢ 63 10 80 MB.

TpansucropHble oNTONmaphl, KPOME YKa3aHHBIX Ha CXEMe, MOryT ObITh
4N25—4N28, TLP331 wmum oredectBeHHsle AOTI128A. Cserommoasr HLI1
n HL2 — umo0Oble kpacHoro u 3eneHoro unBeroB. Pesucropsr — MIIT
n C2-23; okcuaHble KoHAeHcaTtopsl — wummnoptHele, a Cl4, C16 — K73-17.
Ipenoxpanurenn FU2, FU3 Ha 30 A npuMeHeHb! aBTOMOOHIIbHBIE.

Jpoccens L1 — camozenbHblil, M3roTOBIEH cieaytomuM obpasom. Ha
IIaJKyl0 ONpaBKy C BHEHIHMM JHaMeTpoM 35 MM HaMaTblBalOT HECKOJb-
KO CJIOEB MONUITHIEHOBOH 1uieHKH. IloBepx Hee yKIanblBalOT BHMTOK

K BUTKY HepBHﬁ CJI0M 0OMOTKH — 9 BUTKOB MEIHOI'0 U30JIMPOBAHHOI'O
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IpoBOJa INPSIMOYTOJNIBHOTO CEUeHHs 5X2 MM ¥ HaMaThIBAlOT IIPOIHTAH-
HBIl DJMOKCHJIHBIM KJIeeM CJOil CTekiIoTKaHu. Ee mepen mnpomuTkoil He-
00X0AMMO TNpOXeub B IUIAMEHM NAasyIbHOM JIaMIIbl MJIM  Ta30BOH ropei-
ku. CTEeKIOTKaHb  3aKpEIUIAIOT  HUTKAaMM, HAMaTbIBAlOT  BTOPOH  ciOM
OOMOTKM — 8 BHTKOB, 3aTeéM IIPONUTAHHBI OSMOKCHIHBIM KJI€EM BTOPOH
CIIOH  CTEKIOTKaHW, KOTOpBII CHOBA 3aKpeIUIAIOT HUTKaMM, W HaMaTbl-
BAlOT IIOCJIEIHMH CIIOH OOMOTKM — 7 BHTKOB. ITOroBoe uHCIO BHTKOB
obmMoTkm — 24. Jlng mpenoxpaHeHHMs OT pacIloji3aHus BUTKOB OOMOTKY
CTATUBAIOT HHUTKAMH, IIOKPBIBAIOT CHAPYXKH TOHKHM CIIOEM 3IIOKCHIHO-
ro Kied ¥ OCTaBIAIOT B TEIUVIOM MECTe A0 IOJHOI €ro mHoJMMEepU3aLHu.
Bcio pabory HeoOXomMMO BBINONHATH B PE3UHOBBIX Hepyarkax. Yepes
CYTKM TOTOBYIO KAaTyIIKy CHUMAalOT C oOmpaBku. IloIMITUIEHOBYIO IUIEH-
Ky yJansioT. HanuisHUKOM CHUMAIOT 3ayCEHLbI M TIOTEKH KJIES].

Jnst  M3rOTOBIIEHHs MAarHUTONPOBOJA HEOOXOAUMO OOJOMKM — pa3iud-
HBIX (DEPPUTOBBIX M3JENMH, BIUIOTH JO MArHUTOIPOBOJOB  OTKJIOHSIO-
IIUX CHUCTEM KUHECKOIIOB, MCTOJIOYb B cCTyne u mpocearb. CamojenbHas
CTyla U3TOTOBJIIEHA U3 00pe3ka CTalnbHOM TpyObl JMaMETPOM  OKOJIO
160 MM, mnpuBapeHHOro K OOpe3Ky CTajlbHOrO JIMCTa TONIIMHOH 3 MM.
Iect npencraenser coboil crainbHOM cTepxkeHbp auamerpoM 30 mm. OO6-
noMKH (eppHuTa CIemyeT IpeaBapHTENbHO HECKOJIBKO pa3 Harperb B Jy-
X0oBKe J0 Temmeparypsl 160°C M ObICTpPO OXJIAaAUTh B XOJIOJHOW BOJE,
npu 3ToM B (deppure 00pasyloTCs MHKPOTPEIIMHBI, CYLIECTBEHHO 00-
Jeryalomue mpounecc u3MenbueHHsa. [IpocesHHBIE depe3  MEIKOE  CHTO
(MOXXHO H3TOTOBHTH U3 KAaIPOHOBOTO 4UyNKa) (EpPPUTOBBIA IIOPONIOK 3a-
MELIMBAIOT Ha OJIOKCHIHOM Kjee 10 TyCTOThl cMeTaHbl. KaTymky craBsT
BEPTUKAIILHO Ha JIUCT OPraHUYeCKOro CcTekiaa (K HeMy He MpHKIEeHUBAeT-
csl OIOKCHAHAs CMOJA), 3a30pbl MEXIy JIHCTOM W KaTyIIKOH 3ama3blBa-
IOT aBTOIEPMETHUKOM M II0JOCTh BHYTPM KATYIIKH 3allOJHSIOT IIOTy4YeH-
Hoi wMaccoil. Ilocme 3amuBkm B Maccy HEOOXOAMMO 3aJIOKHTh TOJOBKU
OIIHOTO-IBYX JIATYHHBIX BHHTOB M4, KOTOpble B HaJbHEHIIEM IIOCIYKaT
IS MOHTaXa Jpoccens Ha IDaccH NHTaHMA. Jlpoccenb, H3TOTOBICHHBII
[0 ONUCAHHOM TEXHOJOTMH, IOIYyYMJICS JOCTATOYHO THUXMM U  IPAKTH-
YECKH HE HarpeBaeTcst BO BPEMs paboThlI.

KoHCTpyKIMsT HMCTOYHHMKA NHTAHUS MOXKET OBITh BO MHOTOM IIpOU3-
BoibHOH. Jlnomuele cOGopku VDI1—VD3 ycraHoBieHsl Ha 0OIIEM TerIo-
oTBOJE C moje3HoW Iromansio 600 cm?, Tpamsucropsl VT3, VT4 n nmuon
VD6 — wHa BropoMm, miomaasio 800 cMm2. Dkcrutyartanus Iokasajia, YTo
TEIUIOOTBOJBI IMPAKTUUECKU HE HArpeBalOTCs U II09TOMY HX pa3Mepbl Mo-
I'yT OBITb CYILIECTBEHHO YMEHBLIEHBI. Y CTPOHCTBO COOPaHO HABECHBIM
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MOHT@)XOM Ha OTpe3KaX TEXHOJOTMYeCKHMX MOHTaXHbIX mar. Ha oxHom
n3 Hux pasmepoM 50 x 30 MM — jeTald MCTOYHHKA HHTAaHUA y3J1a YIpaB-
JEHHS, ONTONAphl M TPAH3UCTOPHl y3ma. IlmaTa Ha CToMKax 3aKpeIuicHa
Ha TEIUIOO0TBO/IE TPAaH3UCTOPOB KOMMYTHPYIOIIETO JIEMEHTA.

Crabunn3aTop BBIXOAHOTO HANPSDKEHUS M JIEMEHTHl y3/1a 3allMThl OT
Heperpy3ok pasmelieHsl Ha Bropoi miare pasmepom 30 x 20 mm. Ona 3a-
KpeIUIeHa Ha IIaccH BOIM3M BBIXOAHBIX IpefoXpaHuTeneil. MoHTax CHIIb-
HOTOYHOH YacTH HCTOYHMKA CJIEAyeT BBIIOJNHATh OTPE3KaMH IIPOBOZAA Ce-
geHueM 8—10 mm2. Tak Kkak MOHT@XHBII IPOBOJ TAKOrO CEUCHHS HAWTH
3aTPyJHUTEIBHO, MOXHO M3TOTOBUTH €r0 CaMOCTOATENBHO M3 3KPaHUPY-
Iolel orieTkn KkoakcuanbHoro kabems PK-75. Ilydok oTpe3koB OIUIETKH
HEOOXOJMMOH [UIMHBI, CHATBIX C KaOess, NPOTATMBAIOT B TEPMOYCALOYHYIO
nonuMepHyto Tpyoky nuamerpom 8 wmwm. Ilocine mnporpeBanust TpyOkum ro-
PSTIUM BO3LYXOM H3 (peHa IPOBOJ UCIOIB3YIOT JUI MOHTAXA.

B skcnepuMmeHTax IO YBEIMYEHHMIO BBIXOAHOM MOIIHOCTH OIMCAHHOTO
UCTOYHHMKA [UTAHWS MOCTOBOM MOIIHBIH BBINPSMHUTENL ObI coOpaH Ha
monax B320-2, B kadectBe kommyrupyromero (VD6) mnpumensiics auon
JAU171-320, uyucio TPaH3UCTOPOB KOMMYTHUPYIOIIETO 3JI€MEHTa YBeIude-
HO JI0 IATH, IIPUYEM COIPOTUBIICHHE DPE3HCTOPOB B LENU HX 3aTBOpa YBe-
mmaeHo 1o 22 Om. CereBBIM TpaHC()OPMATOPOM CIyXKUI CBAapOYHBIH, a Ia-
painenbHo Konzaencaropy C16 Obun BkirodyeH eme oaud guon JAY 171-320
KaToJIOM K Iulocy, aHogoM — K MuHycy. [Ipenoxpanurenn FU2, FU3 3a-
MEHEHbl OJHMM CaMOJEIbHBIM Ha TOK okoigo 150 A. B Takom ucnonneHuu
UCTOYHHK YCIIEIIHO Bpalllal CTapTepoM KOJIEHYaTbl Bajl [BUraTens aB-
ToMobuis «Bomray.

MyckoBoe pene AAst aCUHXPOHHOTO
3NEKTPOABUIraTens

OnucbiBaeMoe  YCTPOMCTBO ~ MOXET  MCIOJB30BAaThCS Ul ACHHXPOHHBIX
JIEKTpoJBUTaTeNell, B TOM uHCIe Tpex(asHbIX, NUTAEMBIX OT OgHO(A3-
HOM cern. YroObl obOecreunts pabOTy Takoro IBUTATENs, HCIONb3YIOT
(asocaBUraromMii  KOHAEHCATOP, IPHYEM €ro eMKOCTb IpH IIyCKe JBH-
rarenas JOKHA ObITh B 4YeThlpe pa3a Oojblue, yeM BO Bpemsi pabotsl. Ilo-
3ToOMy Ha BpeMs 3amycka (1—3 c¢) mapamwiensHO pabodyeMy KOHICHCATO-
Py NOAKIIOYAIOT IyCKOBOH COOTBETCTBYIOMIEH EMKOCTH.

Camblif  TIpoCTOH CrOCOO MOAKIIOYATH ITYCKOBOH KOHJEHCATOp — IIpH-

MEHUTH KHOTIOYHBIN BBIKJTIOUATENb C JOTIOJHUTEIIBHBIMU KOHTaKTaMH, KO-
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TOpBIE 3aMKHYTHI TOJNBKO BO BpeMs yzaepxaHus KHomku «[lyck» HaxaToM.
OCHOBHBIE KOHTaKThl BBIKIIIOYATEN TAKKe 3aMBIKAIOTCA B MOMEHT HaxKa-
st KHONMKH «Ilyck»; uTOOBI Pa3sOMKHYTh HX, TpeOyeTcss HaxaTb Ha KHOI-
Ky «Crom». Takoe pemenue (OHO HCHONIB30BAIOCE B CTAphIX CTHPAIbHBIX
MalllMHaX) BO3MOXHO JIMIIb MPH pPYyYHOM YIpaBlIeHWH JsurateneM. Ho
UHOTJa [JBUTAaTedb HEOOXOAMMO 3aIlyCTUTh MAUCTAHIMOHHO, JIMIIb IOfa-
Basg INHUTaollee HampsbkeHue. B Takux ciydasx He oOoifthch 0e3 MycKoBo-
ro peine, MHOJKIIOYAIOLIETO JONONHUTENBHBIA KOHAEHCATOp IpH MHojade Cce-
TEBOTO HATIPSDKEHMS, a Yepe3 3aJaHHOe BPEeMs OTKIIIOYAIOIIETO €ro.

Bo3moskHas cxeMa BKJIIOYEHHs [BUrateis C TaKUM pele [0Ka3aHa Ha
puc. 3.46. Ilpu noxkmoyenun ero k cetu 220 B Ha BeIXOAE BBIIpAMUTE-
1, coOpaHHOro Ha JuOmHOM Mocte VD1, mosBIfercs MOCTOSHHOE Ha-
npspkenue. Hauumnaercss 3apsaka konpeHcaropa C4. Ero 3apsgHoro Toka
JIOCTaTOYHO st cpabarbiBaHus  »iekTpomaruutHoro pene  Kl.  Ceoumu
3aMKHYBUIMMMCSI ~ KOHTaKTaMH  OHO  MOAKIIOYAaeT  MapajulelibHo  pabo-
geMy  asocnuraomemy — koumencatopy  C,  onextponsurarens Ml
nyckoBoit koupencarop C,, ... Konnencarop C3 — uckporacsiuii.

ITlo wmepe 3apsaxu konupeHcaropa C4 Tok yepe3 oOMorky peme Kl
YMCHBIIAETCA M dYepe3 HEKOTOpOe BpeMs JOCTHraeT TOKAa OTIIYCKAHUSL
Konraktel pene pasMbIKalOTCs M OTKIIOYAIOT OT JBMraTeNlsl MYCKOBOH
konzencarop. Takum oOpasoM, Bpems, Ha KOTOpPOE HOJKIIOYAETCA IIy-
CKOBOIf KOHJEHCAaTop, 3aBHCHT OT cBoiictB pene K1, m Tem OGonpimme, dem
Gompmie emMkocTh KoHneHcaropa C4. IloBTOpHBEI IIycK JABHTaTelsd BO3-
MOKEH T[I0CIe OTKJIIOUEHHs YCTPOMCTBA OT CETM Ha BpEMs, JOCTaTOYHOE
Juist pa3psaxu kongencatopos C2 u C4 gepes pesucrop R2.

Emkocts  kongeHcatopa Cl  BbIOMpalOT HCXOAs U3 TOKa cpadaTbiBa-
HHUS pele, HO C HEKOTOPBIM 3alacoM, OPHEHTHPOBOUYHO 1 Mk® Ha Kax-

nere 50 MA. KonzeHcaTop 1o/mkeH OBITh pacCYMTaH Ha IIPOJIOIKUTENb-
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Puc. 3.46. Cxema ImycKOBOTO pelie A1 aCHHXPOHHOTO JIBUTATEIs
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HyI0 paboTy oT cetu (HampsbkeHue — 220 B, uwacrota — 50 I'm); nopoiimer
K73-17 na mnocrtosHHOe HampsokeHue 630 B. HyxHyro eMKOoCT MOXHO
HOJIYYHUTh ITapaJlIebHBIM COSAHHEHHEM HECKOIBKHUX KOHICHCATOPOB.

Penre Kl nomxkHO uMeTh HampsHKEHHE cpabaTblBaHWSA, HE IPEBBINIAIO-
miee HanpsbkeHus crabwimsanuu  crabwiurpona VD2 (27 B ana  ykasal-
Horo Ha cxeme JI8165). Ero KOHTakTbl JMOKHBI OBITh pPaccUMTaHbl Ha
KOMMYTallMI0 HampsbkeHuss He MeHee 350 B u Toka, B 1Ba pasa MpEBHI-
MIAIOIIETO IyCKOBOM TOK ABurareds. Ecmm uMeeTcs HECKOINBKO IOAXOMA-
UX pesie, BbBIOUpaliTe TO, Yy KOTOPOro pa3sHOCTb 3HAYEHMH HANpPSHKEHHS
(Toka) cpabaThIBaHMS U OTHycKaHHs Oonbmie. Eciu  KOHTaKkTHl HMeloLIe-
rocsi pele HEAOCTaTOYHO MOIIHBIE, MOAKIIOYAaTh IIyCKOBOH KOHAEHCATOP
K JIBUTaTell0 MOXKHO C MOMOLIbIO CHMHCTOPHOIO Y3713, COOpaHHOIro I10
cxeme, m3o0pakeHHoW Ha puc. 3.47. Ero momkmrowaror kK Toukam A4 u b wuc-
XOOHOW cxeMbl (cM. pHuc. 3.46) BMecTO TOKa3aHHBIX TaM KOHTaKTOB pe-
1e ¥ KoHzaeHcaropa C3.

Cumucrop VSI1  BbIOMpalOT HCXOId U3 KOMMYTHUPYEMOIO  Harpsbke-
Husg M Toka. Konrakrtel Kl.1 Temepp BKIIOUEHBI B LENb YNPaBISIOLIETO
JJIEKTPOJla CHMHCTOpa, TIJe TOK oO4eHb Mai. YroObl BooOLIE OTKa3aThCs
OT DJIEKTPOMArHUTHOTO peje, €ro MOXKHO 3aMEHUTh CHUMUCTOPHBIM OII-
TPOHOM IO CXeMe, NpuBeIeHHOW Ha puc. 3.48. BxomHyroo mems onrtpoHa
MOAKIIOYAT K ToukaM B u [ (cM. puc. 3.46) BMecTo OOMOTKH pele
K1 ¢ oOs3arensHbIM  COOMIONEHHEM TMOJISIPHOCTH, a BBIXOAHYIH0 — K TOY-
kaMm /[ u £ (cm. puc. 3.47) Bmecto kontakToB K1.1. /lnox VD3 3ammuma-
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€T U3MydYalolWii IUOJ ONTPOHA OT OOPaTHOTO HANPSDKCHHSA, IPHIOKEH-
HOro K HeMy IpHu paspsike konpeHcaropa C4. MoxHo oboiituch u 0e3
NOKa3aHHOTO Ha puc. 3.47 CHMHCTOpa, €CIM BOCIONB30BAaThCS HE Maio-
MOIIHBIM ONTPOHOM, a ONTOCHMHCTOPOM JHMOO CHELHAIbHBIM 3JIE€KTPOH-
HBIM pele JOCTaTOYHOH JUIi HEeNOCPEACTBEHHOH KOMMYTALMM KOHJEH-
caropoB MolHocTH. K coxkanenuo, Takue npuOopsl JOBOJIBHO JOPOTH.

IMocnenoBarensHo ¢ konzpeHcaropoM Cl  memecooOpa3HO — BKIIOYHTH
pesucrop comporuBieEneM 51—82 Om wmommocteio 0,5 Br. On orpa-
HUYUT MMIIYJIC TOKA 4Yepe3 JAUOIbl BBIIPAMUTENS MPH  IOJKIIOYCHUH
YCTpPOIHCTBA K CETH.

CvUrHanMsaTtop BAQXXHOCTU

JKutensMm TOpogOoB M OIAarOyCTPOEHHBIX IIOCEIKOB  H3BECTHO, KaKHMMU
HETIPUATHOCTSAMHM 4YpeBaTa IpOTeYKa B BOJOIPOBOAHBIX IJIM KaHAIH3a-
LHOHHBIX TpyOax. OmnacHpl Kak CHIIbHBIC IPOTEYKH, KOTOPbIE MOTYT IIpH-
BeCTH B OYKBaJbHOM CMBICIE K MOTOIy Y COCElei CHM3y, Tak U cjalsble,
BBI3BIBAIOLINE HAMOKAHHE W  MOCTENEHHOE  pa3pyLICHHE CTPOMTENIbHBIX
KOHCTpyKumii. Ho ecim mepBble 3aMETHTh HECIOXHO, TO BTOpHIE IIPOSB-
JSIIOTCS  HE Ccpa3y, II09TOMY MOJIE3HO HUMETh NpHOOp, OOHAPYKUBAIOIIUI
MIPOTEYKY 3aJ0JIT0 10 BOSHUKHOBEHHS ONACHON CUTYaluy.

[Ipennaraemslii  CHTHAIM3aTOp  paclojlaraloT B~ MECTE  BO3MOXKHOW
MIPOTEYKH, TIJI€ BU3yalIbHBIH KOHTPOJb 3aTPyJHEH, HalmpuMep NOJA BaH-
HOW, cTHpanbHOM MammHOW M T. 1. KoHewHO, ecam MecTo BEpOATHOHN
NIPOTEYKH M3BECTHO (HANpHMep, OHAa TaM YXe Cclydajack), TO JydiIe
3arofs TNPHHATH MEpPhL, HCKJIIOYAIOIIME BO3MOXKHOCTH €€  BOSHUKHOBE-
nusa. K coxanenuto, o6 5ToM Hepenko 3a0bIBalOT. YCTPOHCTBO (ero cxe-
Ma wu300paxkeHa Ha puc. 3.49) coOpaHO Ha OCHOBE CICLHATH3UPOBAH-
Hoit wmukpocxembl KP1211EV1. Ona, kak W3BECTHO, MpeJHA3HAuCHa IS
IIOCTPOCHUS HeCcTaOMIN3UPOBAHHBIX npeoOpazoBareneit HaNpsDKCHASA
n coxmepxuT RC-reHepaTop ¢ BHEHmIHEH YacTOTO33JalOINEil Iemblo, JBa
paboraromx B mpoTHBO(dAa3e MOIIHBIX Oy(pepHBIX Kackaja U HECKOIb-
KO  9JIEMEHTOB  yIpaBieHHA.  [IpOBe/JICHHBIE  HCCIIEHOBAHUS  ITOKA3aiH,
YTO BCTPOCHHBIH TEHEpAaTOp HayWHAeT paboTaTh, KOIJa  HANpsDKCHHE
Ha KoHgeHcarope Cl wacroTo3zamaromieil IETTM  JOCTUTAeT  ONpEJelieH-
HOTO 3HaueHWMs (NIpM MEHBIIEM HANPSHKEHHH MHKPOCXEMa  HaXOIHUTCS
B CIMIIEM pEXHME M IMOTPEONAeMBId €10 TOK OYEHb Majl). DTO HATOJIKHY-
JIO Ha MbICIb BKIIOYMTH [AaTYUK BJIAXKHOCTH (IPUCYTCTBHS BOMBI), COCTO-

st w3 astemenToB E1 u E2, B acToTO3aar0111y10 ek reHepaTopa.
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B oTcyrcTBHE BOIBI CONPOTHBICHHE MEXIY OJIEMEHTAaMH JaTdhKa Be-
JIMKO, HampsDKeHWe Ha pesucrope R1, a cnenoBarenpHO, M Ha KOHJCHCA-
Tope Cl mpakTHUECKH OTCYTCTBYeT M TEHEpaTOp MHKPOCXEMBI HE pa-
6oraer. C TOSABIEHHEM BOJBI CONPOTHBICHUE JaT4MKa YMEHBIIACTCS,
HanpsDKCHWE Ha pe3NCTOpe M KOHJCHCAaTOpe BO3pacTaeT W TEeHepaTop ca-
MoBO30ykmaeTcsa. Yacrora TEHEpHUPYEeMBIX HMIYJIbCOB HE  IPEBBIIIACT
JoJield Tepua, MO3TOMY IMHAMHYECKOW TrosioBkoii BAl curHanm He Bocmpo-
m3Bogurcs. dopma HMITYyIbCOB OnM3Ka K MPAMOYTOJBHOH, CIIEKTp KoJe-
0aHMil JIOBOJBHO INMPOK, IIOATOMY TOJOBKAa u3maer Imenukd. Jlns mo-
BBIIICHUSI OKOHOMHMYHOCTH  YCTPOWCTBA OHa MOAKIIOYEHa K  BBIXOJaM
Oy(epHBIX KackaJoB uepe3 COCAMHEHHBIC  IIOCIEIOBATEIbHO  OKCHJIHBIC
KOHZICHCATOPBI I0BOJILHO 00J1b1I0i emkoctu C2 u C3.

IMuraercs curHanmmsaTop OT Oarapen, COCTaBICHHOM W3 JABYX JINTHe-
BbIX 31eMeHTOB CA2025 HampspkerumeMm 3 B kaxnaeni. Beixmowarens B Ie-
M [HTaHUS OTCYTCTBYET, TaK KaK TOK B JSKYPHOM pEXKHME HE MpPEBbI-
mIaeT  HEeCKOJNbKMX  Mukpoamriep.  llyHtupyrommid — Oarapero  nHTaHUS
koHneHcatop C4 criakumBaeT IyJlbCalMM HANpSDKCHHS, BBI3BaHHBIC HM-
ITyJIbCHON Harpy3KOu.

BonbmmHCTBO  NeTanell CMOHTHPOBAaHO Ha MEYaTHOW mulate M3 Of-

HOCTOPOHHETO q)OJ'H;FHpOBaHHOFO CTCKIIOTCKCTOJIMTA. TlocTostHHBIC pe-

sucropet — MIJIT, C2-23 (RI—R4), noacrpoeunsie — CII3-19a, koH-
JICHCATOpbl — OKCHJAHBIE WMHNOpTHBIe (Hampumep, cepun TK  ¢dupmsl
«Jamicony), aUHaMHYecKas TOJOBKa — Jobas wmormHOCThIO 0,25—1 Bt

CO 3BYKOBOH KaTymkod compotuBieHHmeM 8—16 OM. DieMeHTHl nwHTa-
Hust CA2025 ycraHaBIMBaIOT B  CIEHUAJbHBIC JIEPXKATENM, 3aKperuIeH-
Hble maiikoil Ha maate. MOXXKHO, KOHEYHO, COCTaBUTh OaTapero U U3
rajgbBaHUYECKUX OJJIEMEHTOB TumopasMepa AA wmmm AAA, Ho rabaputsl
ycTpoiictBa B 3TOM cilydae yBenndarca. CMOHTHPOBAaHHYIO IUIaTy M M-
HAMHUYECKYIO TOJIOBKY Pa3MEIlaloT B INIACTMACCOBOM KPYIJIOM KOpITyce
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Puc. 3.49. Cxema curHanu3aTopa yBiIaKHCHUS
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MOAXOAIMX pa3MepoB (965 m Beicota 27 MMm). [lmara ¢ momompio Tep-
MOKJIEsl 3aKpelleHa Ha €ro JHe, a JAMHaMMYecKas TIOJIOBKA — Ha KpbIlI-
K€, B KOTOPOIl NpOCBEpIIeHbI HECKOIBLKO OTBEPCTUH AJI IPOX0Ja 3BYKa.

Haruuk mnpencraBnser coboit kpyriyto riactuy (puc. 3.50), BbIpe-
3aHHYI0O U3 OJHOCTODOHHETO  (DOJNBTHPOBAHHOTO  CTEKJIOTEKCTONHTa  TOJ-
muHO# 1—1,5 MM. O6a yuactka ¢omsrm (E1 um E2) obmyxuBaior xo-
pOIIO  pa3orpeTbiM  MNAsUIbHUKOM;  NPHIAsAB  COEAUHUTENbHBIE  IIPOBOJA,
MOKPHIBAIOT ~ BCE  OCTalbHBIE IIOBEPXHOCTH  BJIATOCTOMKHM  JIaKOM  HJIH
Kpackol. JlaTuMK TNPHUKIEHBAIOT BIATOCTOMKMM KJI€eM KO [HY KopIyca
¢donbroit  Hapyxy. HmkHssT dYacTh Kopyca MHOJDKHAa OBITh T€PMETUYHOI,
MOATOMY TOCJ€ MPOBEPKH YyCTpoiicTBa Ha  pabOTOCIIOCOOHOCTb — OTBEp-
CTHE, 4Yepe3 KOTOpPOe MPOXOISAT MPOBOAA, COCAMHAIOIINE HaT4YUK C CHI-
HaJIM3aTOpOM, a TaKKe BCE IIENM M BBl (€CIM TAaKOBbIE €CTb) HEO0OXO-
JMMO  TIIATENILHO  3aMa3aThb TepMeTHKOM. Jlis  3aluThl  AWHAMHYECKOMH
TOJIOBKM OT TIONAJaHHs BOJIbI KPBINIKY CIEAyeT HakKpblBaTh TOHKOH IIO-
JIMATHIICHOBOH TUIEHKOM.

HanaxuBanue  ycTpoiicTBa  CBOAUTCS K  YCTAHOBKE  IOJCTPOSUHBIM
pesucropom R1 mopora cpabarbiBanus. IlepeBenst JABHIKOK — pe3ucropa
B BepxHee (II0 CXeMe) MOJIOKEHHE M IOMECTUB [aT4uK Ha JHO Tapelku
C TOHKHMM CJOEM BOJIbl, IOBOPAauMBAIOT JIBHXKOK JO TIOSBJIEHUS H3/aBa-
€MbIX JMHAMUYECKOH TOJOBKOH IIETYKOB. 3aTéM JaTYMK U3BIEKAOT U3
BOJbI M, TINATEIBbHO OCYIIUB €ro YyBCTBHTEIbHYIO IOBEPXHOCTb, YyOexk-
JIAI0TC B OTCYTCTBUM KakKHX-TMOO 3ByKkoB. Jlanee [aT4UK CHOBA BBOJAT
B COIPHKOCHOBEHHE C BOJOH. Ecim mpu 3TOM ILIETYKM HOSBISIOTCS BHOBb,
HaJIaXKMBaHUE MOXKHO CUMTATh 3aKOHUCHHBIM.

- 45

Puc. 3.50. JlaT4uK CUTHATIM3ATOPA YBIAKHEHUS
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B 3axmouenue CJIeAyeT OTMETUTb, 4YTO OIIMCAaHHOC yCTpOﬁCTBO npu-
TOAHO JUIL KOHTPOJIA BJIAXXHOCTH CaMbIX paSHOO6pa3HHX 00BEKTOB. I[.]'I}I
3TOr0 J0CTAaTOYHO H3MCHHUTH KOHCTPYKHHIO JaTYMKa ©W 3aHOBO YCTaHO-
BUTH IOpOI’ CpaGaTLIBaHI/ISI.

Cretockon

BHemnue mrymbl, IOHMJKEHHOE JaBlE€HHME, a Takke ClIabblii TOHYC Kpo-
BEHOCHBIX  COCYZOB  3HAYMTENbHO  3aTPYAHSIOT  IPOCIYLIMBAHUE  IIyJbca
OOBIYHBIM CTETOCKOIIOM, OCOOCHHO €CIH OH HE CaMOTO BBICOKOTO Kade-
crBa. Bce 310 mpuBeno k wuzpee co3gaHus mpubopa, KOTOpbI 1omor Obl
YCIBILIATh MyJIbCAUI0 KPOBU JIaXKe B YCIOBUSAX MOCTOPOHHETO LITyMa.

IMomsITka pemuTh HpobieMy B 100, CleNaB IPOCTOH yCHJIUTENb 3ByKa
JUIl CTaHJApPTHOTO CTETOCKONA, cpasy NOTeprena Heyjxady, IOCKOJIbKY IIps-
MO€ YCHJIEHHE CUTHala MPHBOJUIO K CaMOBO30YXKIEHUIO B IeTie o0par-
HOM cBA3W, OOpa3oBaHHOH MHKPOGOHOM, yCHIUTENEM U  Telne(OHOM.
IonaBnenue >xe BO30OYXXAEHHS SIEKTPOHHBIM CHOCOOOM HEH30€XHO IpH-
BOJHMJIO K 3HAYUTEILHOMY YCIIO)KHEHHIO BCETO YCTPOMCTBA.

Jlng  pemenust 3ajaud ObLI  HCCNIENOBaH YAaCTOTHBIM CIEKTp CHUTHala
myneca. B pesymbrare oOHAapy»XHIOCh, YTO C MOMEHTa Hauajla IPOXOXK-
JICHUsT KPOBM IO apTepuM U JO JOCTIDKEHHMS HIDKHEro 3HA4YeHMs apre-
pHANbHOTO JaBICHHA B CHTHalIE MPHCYICTBYIOT KOJICOAHHS  9acTOTOH
okono 33 T'm. Ilockombky 5Ta YacToTa JIEKHT HAa TPAHHULE UYBCTBUTEIb-
HOCTH YEJIOBEYEeCKOr0 yXa, BO3HMKJIA HJes IepeHecTH KoyiebaHus YacTo-
Toif 33 Tu B Ty 4acroTHyro oOmacte, rzae yxo oOnazaer HauOosbIIel
YyBCTBUTEIBbHOCTBIO.  Ilociie  HECKOJBKMX  ONBITOB  ObUIO  pa3paboTaHO
yCTpoHcTBO, Hauboyee IOJHO  OTBEYarollee TPeOOBaHUAM  HAIEXKHOCTH,
MPOCTOTHI M KaYeCTBa, KOTOPOE U NPEAIaraeTcsi BHUMAHHIO YUTaTENeH.

Cxema mnpmbopa wusobpaxxkeHa Ha puc. 3.51. IlpensapurensHeiii ycu-
nuTenb, coOpaHHBIA Ha TpaHsucrope VTI1, ycunmBaer curHam akycTu-
yeckoro naryvka (Mukpogona) BMI1 — oObgHOrO mhE30M3IIyHaTENs OT
NEKTPOHHOro  OyaunbHUKAa. OCHOBHOE —ycWlIeHHEe 00ecreuuBaeT —yCHIIU-
TeNb-MOXYJIATOp, coOpanHbli Ha OY DA2. OH wumeer 1Ba (HKCHPOBaH-
HBIX 3HAa4eHUs KOI(POHIMEHTAa YCHIEHHS, IIEPEKII0YaeMBIX C IOMOIIBIO
anekTpoHHoro kmouya DDI1.1. Ilpu 3aMKHyTOM KJIIO4e YCHJIEHHE DPaBHO
1+R5/R3, a mnpu pa3oMKHYTOM — eIuHULE. B pesynbrare ycuICeHHBIH
curHan Ha Bbixoge OVY mpoMoAyaMpoBaH MMITyJIbCAMH YacTOTOH  OKOJIO
2,5 kl'n, nmojaHHBIMM Ha YHPaBIAIOIIMHA BXOA KIIO4a OT TIeHepaTopa, Co-

6panHoro Ha OY DA3. C Beixona OY DA2 curHan nocTymnaer Ha IIbe30-
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n3nydatens 3Byka BF1, aHamormuHeli  W3imydaremo, HCIOJIB30BAHHOMY
KaK MUKPO(OH.

Mukpocxemsl  140YJ[12 moxHO 3ameHnTh MHKpocxemamu KI140V][[12,
KP140Y 12 wmm K1407Y/I2 ¢ coOTBETCTBYIOIICH KOPPEKTHPOBKOM IIedar-
HOM mmaTel. Bwmecro wuHTerpampHoro cradunmsaropa 78L05 momoiimer mro-
Ooif npyroii ¢ HampsbkeHHeM crabwmmsanud 5 B, B ToM umcne um Gonee
vouaed  KP142EHS/I. B  mnocnemHem ciaydae rabaputel mpuOOpa IpH-
JIETCSl YBEITHUUTD.

IIpakTuka mokasana, 4YTO CTETOCKON HOPMAllbHO pabOTaeT INpHU H3MEHe-
HUU HaNpsOKCHHS IMTAaHUS MHKPOCXEM B JIOBOJIBHO IIMPOKUX Ipenelnax.
IMosToMy MOXHO 00OWTHCH W 03 CTabWiIM3aTopa, COCIMHUB HA TEYATHOM
IulaTe IMEPEMBIYKON KOHTAKTHbIE IUIOMIAAKU €ro BXoda (BBIBOA 3) M BBIXOZA
(BeBox /). 3amena tpansucropa KT3102A — mo6oii Toif ke cepunm WIH ce-
pun KT342. Beumm ucnonb3oBaHbl OKcUaHbIE KoHaeHcaTtopbl K53-14, Ho Mo-
ryT OBITh HpPHMEHEHbl IMOAOOHBIE KOHAEHCATOpbl M JApyroro Tuma. Octanb-
Hble KOHJEHcaTopbl — Kkepamuueckue, cepur KM. Iluraercs mnpubop or
ranpBaHuueckoit 6arapeu GB1, Hanpumep «Kponsi» nin «KopyHgay.

Ionbupass xopmyc nans npubopa, HyKHO IIOMHHTb, 4YTO IIbE30H3IY-
yatenb BF1 pomkeH OBITH pacmonoXeH Tak, 4TOObl €ro u3jydaromas Io-
BEPXHOCTh HE OblIa 3aKpblTa KOPIYCOM M 3BYK IIPOXOAMJI CBOOOIHO.
B naHHOM cilydae OH HaXOAMTCSA IOJ IUIATOM HAJ MMEIOIIMMHCS B KOp-
Iyce OTBEPCTUSIMU.

Muxpoporn BMI1 coemuHSAIOT ¢ IOpHOOPOM TOHKHM 3KPaHHPOBAHHBIM
ruOKkuM  1poBogoM JummHOH okoio 0,5—0,6 M. OueHb XOpOLIO ITOJXOJIUT
JUIs  OTOW IeNM WMIOPTHBIA  DKPAaHUPOBAHHBIH  Kalenb, HCIONb3yeMbli
B ayauorexHuke. Kuomky SB1 crienyer 3akpermuts Ha Kopryce Inpubopa
B MecCTe, yJOOHOM [JisI MOJIb30BaHUs. OTOH KHOIKOM MOJAIOT HHUTaHHE
Ha IpuOOp BO BpeMs U3MepeHus. B aBTopckoM BapHaHTe IPUMEHEHa
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KHOIIKA OT KOMIIBIOTEDHOW MBIIIM, HMMEIONIAas Maible pa3sMepel H TpeOy-
0111ast HEOOJIBLIOTO YCHUIIUS 1JIsl HAXKaTHUSI.

INomaB Ha roOTOBBIA CTETOCKOIN HANpPSOKEHUE INUTAHUS, MOJAOOPKOH pesu-
cropa R1 ycraHoBuTe MeXIy KOJJIEKTOPOM M 3MUTTEPOM TpaH3uctopa VT1
IpHOIH3UTENBHO MOJIOBHHY 3TOTO HANpsDKEHHSA. 3aTeM IIOACTPOCHHBIM pe-
sucropom R12 Hactpoiite reneparop Ha OY DA3 Ha wyacroTy pe3oHaHca
nbesonsinyyarens BF1. OmnpenenuB MOMEHT pe3oHaHCa Ha CIyX, HYXHO
YMEHBIINTh (JIHOO YBEIMYHTB) YacTOTy TeHepaTopa Ha 100—200 I'm. D3to
HE00XO0JUMO, YTOOBI HCKIFOYUTH CMa3bIBaHUE ITOJIC3HOTO CUTHAIIA.

Jlanee HaJgeHbTE MaHXETy JUIS M3MEPEHHsS KPOBSIHOTO [IaBJIEHHS Ha
pyKy nomomHuka. HwkHuil kpail MaHXKeTbl JOJDKEH HAaXOOUThCS HA JIOK-
teBom crube. Ilox Hee 3anmoxure wmukpopon BMI1 Takum  0Opasom,
9ToOBl IIEHTP €ro UyBCTBUTCNBHOH MOBEPXHOCTH IPHIIENCS HAa BEHY,
B KOTOpYIO OOBIYHO J€JalOT BHYTPHBEHHBIE YyKOJBL. [Ipm 5TOM HyXHO
YUUTBIBaTh, YTO HauOoJee UYBCTBUTENIbHA OJHA U3 CTOPOH Ib€3OMHKPO-
¢ona. Ee He0OXOAUMO OIIPENIETUTH OIBITHEIM IIyTEM.

JIBIKOK TMOACTpoeyHOro pesucropa R3 cHavana ycTaHOBUTE B MOJIO-
KEHHEe, IpU KOTOPOM OOEcCIeunBaeTcsi MaKCHMajJbHOE ycuieHue 0e3 ca-
MOBO30OYXIeHHs ycwnurens. HakayaB BO3LyX B MamXETy, BKIIOUATE IH-
TaHue 1npubopa U, MOCTENEHHO CHWXKas [aBJI€HUE, KOHTPOJHUpYyHTe Ha
CIlyX MOMEHTBl MOSIBIICHUS W NPOMNAJAaHHUs CUTHana. 3aTeM, M3MEHss Co-
IOPOTUBIEHHE IOACTPOCYHOTO PE3UCTOpA, IIPOBENUTE HECKOIBKO  IPOO-
HBIX M3MEpeHHH, Jo0uBaschb Hamboliee UETKOrO BOCIPHATHSI MOMEHTOB
MOSIBJICHUS U CIaJla CUTHAJIA.

Crnenyer INOMHHTB, YTO HAcTpOMKa TIeHepaTopa Ha 4YacTOTy, CIMIIKOM
OmM3Kyl0 K pe3oHaHcy mnbe3omsiydarenss BF1, mubo upesmepnoe ycuie-
HHE TIPUBOAUT K 3HAYUTEIPHOMY CMa3blBAHHIO 3BYyKa MIM K CaMOBO3-
Oy>KIEHUIO yCTpOICTBa.

IMpoBenss HECKONbKO M3MEPEHHH JaBIEHHS C IOMOILBIO 3JIEKTPOHHO-
IO CTETOCKOIIAa ¥ CpaBHHBAs pE3yIbTaThl C IIOTYyYCHHBIMH OOBIYHBIM Me-
TOJAOM, MOXHO HAy4UTbCSl JOBOJBHO TOYHO ONPENENIATh apTepuasbHOe

JIaBJICHUEC JaXXE B YCIIOBUAX HEOOJIBIIOrO nryma.
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DNeKTPOTEXHAKA — O5TO WENBIii MHp, a OJICKTPUYECTBO — MPAKTHIECKA
CHHOHHM COBPEMEHHOW NMBWIM3anud. [IpOYWTaB Hally KHWUTY, BBl JIHIIb
ClleTKa IPHKOCHYIUCh K BOIMIEOCTBY OdIEKTpuuecTBa. IloiydeHHEBIC Oa-
30BBIC 3HAHHMS IOMOIYT BaM, KOrJa IIOTpeOyeTcss BBIIONHATh KaKHe-JIH-
00 anexkTpoMOHTaXHbIe paboTel. Tonpko He 3albIBaiiTe, dYTOo COOMIIOIE-
HHC HOPM U TIpaBHJI sBIsieTcs 00s3arenbHBIM. OCOOEHHO 5TO KacaeTcs
IpaBUI TEXHHKH Oe3omacHocTH. U THOMHHTE, 9YTO 3IEKTPHYCCTBO HE Tep-
OAT ¥ HE NPONacT HH CIEmKH, HU HeOpexHoctw. OHO Tpebyer (U Io-
nydaer!) K cebe yBaXeHHs, OCpPEKHOrO OTHOIICHHS W  TIIATEIBHOCTH.
Bynpre »e BHHMMATENBHBI, paboTas C OJIEKTPUYECTBOM, M TOTAA BBl CMO-
XKEeTEe TBOPHUTH HACTOSIIHE Ty Ieca.

B  mocmenHee  BpeMs — IIMPOKO  PacHpOCTPAHWIOCH — 30HHPOBAHHE
MOMEIICHHIT C TOMOIIBI0O OCBETUTENBHBIX NpUOOpPoB. OrpoOMHBIM  ILIIO-
COM TaKOro JM3alHEPCKOrO0 pEIICHWS SBJSETCS TO, YTO 30HHPOBa-
HHE MOXKET OBIThb OCYIIECTBICHO B CKOJNIb YrOJHO MajoOM IOMEICHUH:
Jaxe B KPOLIEYHOW KyXHE IUIOMAAbI0 5 M2 MOXHO BBUICIUTH pabo-
9yl0 M OOCNCHHYI0 30HBl, a B TOCTHHOH — MeCTO JUI OTAbIXa, MY3BI-
KaubHBIA YTOJNOK, OmOmuoTeky M T. A. B Mooy BXOOWT U XyJOXKECTBEHHOE
OCBCIICHHE KaK JKWIBIX IIOMCIICHHMH, TaKk ¥ MPHYCaueOHBIX YYacTKOB.
Tenmepsr CBET — IOJHOUPABHBI  YY4acTHHK  Ju3aifHepckux  paspabo-
TOK, BO MHOTHX CIIy4asXx OH JaXe CTaHOBHTCS OCHOBOM JmM3aifHa IIO-
MEIICHHS.

OcBOMB OCHOBEI DPabOTBI C O3JNEKTPHYECTBOM, BBl CMOXKETE HE IIpO-
CTO TPOJIOXHTH OOBIYHYIO OJICKTPONPOBOAKY, HO M CHENaTh Balle XKH-
nume (KBapTUpy, OOM M T. J.) HACTOSIIAM CKa30YHBIM JBOPIIOM. OIeK-
TPUYECTBO  IO3BOJUT  INPUJAaTh  KBapTHPE  YIOT,  TOPXKECTBCHHOCTS,
ApKOCTh, OJIECK, POMaHTH3M — Bce, 4TO BBl moxenaere. OHO co3macT
U1 Bac KOMQOPT U yIOT.



NMPUNOXXEHUE

Tabauya 1
Eaunuusbl u3mMepeHusi HAaNpsizKeHUs
HanmenoBanue Odo3nauenne CooTnomenne
€MHMIL pycckoe MeKIyHapoxHoe | ¢ OCHOBHOIN eMHmmeii
Bossr B A% —
Kunososst kB kv 103B
MuuBOIbT MB mV 10-3 B
MHUKpOBOJIBT MkB uv 10-¢ B
Tabnuya 2
Eaunuubl u3amMepeHusi CUJIbI TOKA
HaumeHnoBanue OGosnauenne CooTHoLIeHue
eMHHUILL pycckoe MexayHaponuoe | € OCHOBHOIi elMHHLICH
Awmrep A A o
Muamnep MA mA 103 A
Mukpoammep MKA pA 106 A
Tabnuya 3

Exunuubl H3MEpPEHUs CONMPOTUBJICHUSA

HaumeHoBaHue OGo3nauenne CooTHomIeHHE C OC-
eTUHUIL pycckoe MeKIYHAPOIHOE HOBHOIi eTuHULIEi
OMm OMm Q —
Kunoom kOMm kQ 103 Om
Meraom MOm MQ 106 Om




NPUNOXXEHUE
Tabnuya 4
Enunune! 3jeKTpH4ecKoil JHepruu
HaumeHoBaHHe OGo3nauenne CooTHomenme
€TUHUIY pycckoe MexkayHapoanoe |€APYTMMH CIHHHUIAMU
Barr-cexynna Brec Ws
BarT-uac BTeu Wh 3600 Btec
Kwunosarr-uac KBTeu kWh 103 Breu
MeraBarT-4ac MBrTeu MWh 106 Brey
Tabnuya 5
EauHunel MOITHOCTH
HaumenoBanue OGosnauenne CooTHomenne
eIMHHIY pycckoe MexkIyHapoHoe | ¢ OCHOBHOM eMHUIeii
Barr Bt w -
Kunosarr kBT kW 103 Br
Merasart MBT MW 106 Bt
Tabnuya 6

MomHoCTh HEKOTOPBIX 3JIeKTPONPUOOPOB

duekTponpudop IIpumepHas MomHOCTL, BT
CD-nnieep 7
DVD-npourpsiBareib 30
Boiinep 1200—1500
Bpursa 7
Buneomaraurodon 40
Bonsnoit Hacoc 250
I'puns 1200—2000
JukTodon 7
[pens 150—800
JlyxoBka 1000—2000
3apsHOe yCTPOHCTBO ISl BUIEOKAMEPDI 23
3apsitHOE yCTPOMCTBO Ui MOOMIIBHOTO Tesie(oHa 25
HWrposas mpucraska 10—30

3

7

5
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Okonyanue mabn. 6

aexTponpudop IIpumepHas MoIHOCTL, BT
Konauumonep 1000—3000
Kodesapka/mukcep/roctep 600—1500
JlamI1bI rajloreHoBbIe 100
Jlamnibl THEBHOTO cBETA 25—60
Jlammisl HakanUBaHUS 20—250
Jlammisl sHEprocoeperaromme 8—100
MaruuTtopoH 10—30
MHUKpOBOJIHOBAS T1€Yb 1500—2000
Mukcep 180
Mopo3uibHas Kamepa 700
My3bIKaJIBHBIH HEHTP 50-500
HacronbHslil BeHTUIIATOD 42
Hoyt0yx 80
Oborpesarens 1000—2400
MasbHUK 25-120
IlepconanbHbII KOMITBIOTED 280—750
Tpunrep 35
IMeecoc 400-2000
Ckanep 15-100
CrupanbHas MallliHa 4000
TennoBeHTHIATOP 1500
Tocrep 600—1500
VYrior 250—2000
Dakc 600
ODen 1000
X0I0AMIBHUK 150—600
LIBeTHOI TeneBU30p ¢ AUaroHanbo 51 cm 70—200
OnekTporpenka 200
DeKTpoa003uK 400—800
Onexrporunra 1100—6000
OnekTpoyaitHUK 1000—2500




NMPUNOXEHUE

Tabnuya 7

OcHoBHbIEC 0003HAYEHUSI B CXeMaX 3JIeKTPONPOBOIKH

O6o3Haue-
HHe

Pacundgposka

O6o3naue-
HHe

Pacungposka

[IpoBox cunoBoii nenu

D

DIEeKTPUIECKUI 3BOHOK

yIpaBieHust

TlogBecHOI CBETUIIBLHUK Cuerunk
® C JIaMITOW HaKaJINBaHUS
IIpoBox nenmn Knomnka

>

SJICKTPHUYICCKOI'0 3BOHKaA

0e3 coeIMHEHUs

CurHanpHas J1amIa OTBETBUTENIbHAS
'E' KOpoOKa
Ilepeceyenne mpoBosOB O ACHHXPOHHBII

JIBUTATENb C POTOPOM

CBETHIIBHUK C JIyTOBOH
pryTHOI nammoii (JIPJT)

ITencenbHast po3eTka

CoenuHeHue IIpOBOJIOB

o[

ACHHXPOHHBII
JIBUTaTeNb ¢ (PasHBIM
poTopom

ol =8| | 1@

Hacrennsrii ITencenbHast po3eTka
CBETHJIBHUK C JIaMIIOH ZB C 3a3eMJISIOIUM
HaKaJIuBaHHs KOHTAKTOM
IocTosHHBIN TOK Ipenoxpanurens

)

Iloronounsit Haknannas po3erka
O CBETHJIBHUK C JIAMITOH ‘ C 3a3eMJISIOIHM
HaKaJIuBaHHs KOHTAaKTOM
IepemenHnsIii TOK Katymxka
-D~ 3NIEKTPOMEXAHUUECKOTO

ycTpoiicTBa

3

7

7
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Okonuanue maon. 7

O06o03Ha4e- Odo3Hayve-
Pacmudposka Pacmngposka
HHUE
CBeTHIBHUK OIHOKIaBHUIIIHBIA
C JTFOMUHECUEHTHOMU J BBIKJTFOUATEITh

JIaMIIOMN

BBoaHo# muT

Knomnxka «ITyck»

ITyckoBas anmnapatypa
JUISt  JTFOMHUHECLIEHTHBIX
JamI

JIByXKIIaBUIIHBIN
BBIKJIIOYATENb

MG TES (R

PacnipenenurensHbiit Knomka «Ctom»
IIUT —I—
OnHodazHbIH OIHOKJIaBUIIIHbIH
TparchopMaTop / HepeKII0YaTeNb
Iur pabouero 1 TpexnomocHbIi
OCBELIECHUS BBIKJTIOYATENb
C aBTOBO?BPaTOM

3azemieHue JIByXKJTaBHITHBIH

f HepeKII0YaTeNb
IIlur aBapuitHOrO 1 OpnHodazHbIit
OCBEIICHHS \ PYOMIIBHUK
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IANEKTPOMOHTAX U NMOAE3HbIE

IAANAEKTPOHHbBIE CAMOAEAKH
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nomoryt Bam 6e3 npob6aem MOYMHUTL CIOMABLUMECA PO3ETKY,
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