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1. 1. "ITO HAAO 3HATb KA>KAOMY 
06 OC06EHHOCTSIX 
M06111nbHOM CBSl3111 

c nporpecCHBHbIM pa3BHTHeM COTOBOM CB.SI3H M06HJibHbie TeJiecpOI-IHbie 

annapaTbI CTaJIH nmpoKo l(OcTynHhI. KaK npaBHJIO, M06HJibHbIM TeJiecpoH

HbIM annapaT (l(aJiee MT A) MO)KeT pa6oTaTh Ha paccTO.SIHHH l(O 1500 M OT 

6a30BOM CTaHQHH. 

KaK H3BeCTHO, Ka)Kl(oMy coTOBOMY annapaTy npncBaHBaeTc.SI cBoii: 

3JieKTpOHHbIM cepHMHbIH HOMep (ESN), KOTOpbIH KOl(HpyeTC.SI B MHKpo•m

ne TeJiecpoHa npn H3roTOBJieHHH. Ilpn aKTHBHpOBaHHH SIM-KapTbI 

(Subscriber Identity Module) - MHKpoqnna, B KOTopoM ~nponmn a6o

HeHTCKHM HOMep, - M06HJibHbIH TeJiecpOHHbIM annapaT noJiyqaeT M06HJib

HbIM Hl(eHTHcpHKaQHOHHbIH HOMep (MIN). 

IlJIOIIIal(h, oxBaTbIBaeMa.SI ceThIO GSM, pa36HTa Ha OTl(eJibHbie, npHJie

raIOIIIHe l(pyr K l(pyry ,Siqeii:KH (COTbI), - OTCIO,'(a H IlOIIIJIO Ha3Bamie ~COTO

Ba.SI CB.SI3b», B QeHTe KOTOpbIX HaXOl(.SITC.SI npHeMonepel(aIOIIIHe 6a30Bbie 

CTaHQHH. 06biqHo TaKa.SI CTaHQH.SI HMeeT IIIeCTb nepel(anHKOB, KOTOpbie 

pacnoJIO)KeHbI c l(HarpaMMOM HanpaBJieHHOCTH 120° H o6ecneqnBaIOT paB

HOMepHoe noKpbITHe IlJIOIIIal(H. 0.'(Ha cpel(H.Sl.SI COBpeMeHHa.SI CTaHQH.SI MO

)KeT o6cJiy)KHBaTb Ol(HOBpeMeHHO l(O 1000 KaHaJIOB. IlJIOlllal(b COTbI B ropo

l(e COCTaBJI.SieT OKOJIO 0.5 ... 1 KM2, BHe ropol(a B 3aBHCHMOCTH OT reorpacpH

qecKoro pacnoJio)KeHH.SI oHa MO)KeT l(OCTHraTb H 20, H 50 KM2. TeJiecpoHHbIH 

o6MeH B Ka)Kl(oil: coTe ynpaBJI.SieTc.SI 6a3oBoii: CTaHQHeil:. Ba30Ba.SI cTaHQH.SI 

IlO,'(KJIIOqeHa K npoBO,'(HOM TeJiecpOHHOH ceTH H OCHaIIIeHa annapaTypoii: 

npeo6pa30BaHH.SI BbICOKoqacTOTHOro CHrHaJia COTOBOro TeJiecpoHa B HH3KO

qacTOTHbIH CHrHaJI npoBOl(Horo TeJiecpoHa H Hao6opoT, qeM o6ecneqnBaeT

C.SI conpmKeHHe ::JTHX l(Byx CHCTeM. CoBpeMeHHa.SI annapaTypa 6a3oBoil: 

CTaHQHH 3aHHMaeT IlJIOIIIal(b 1...3 M2 lI pacnoJiaraeTC.SI B npel(eJiaX Ol(HOfO 

He60JibllIOfO IlOMeIIIeHH.SI, rl(e ee pa6oTa OCYIIIeCTBJI.SieTC.SI B aBTOMaTHqe

CKOM pe)KHMe. ,l.{JI.SI CTa6HJibHOH pa6oTbI TaKOH CTaHQHH Heo6xol(HMO Jllllllb 

HaJIHqHe npoBOl(HOH CB.SI3H c TeJiecpoHHbIM y3JIOM (A TC) H ceTeBoe nHTa

HHe 220 B. B ropol(ax H HaceJieHHhIX nyHKTax c 6oJihIIIHM cKonJieHHeM l(O

MOB nepel(anHKH 6a30BbIX CTaHQHH pacnoJiaraIOTC.SI np.SIMO Ha KpbIIIIax ,'(0-

a.---



- 1. 1. "ITO H8AO 3H8Tb Ka>KAOMY 06 OC06&HHOCTflX M06MnbHOM CBfl3M 

MOB. B npHropot(aX H Ha OTKpblTOll MeCTHOCTH HCnOJih3YIOTCH BbIIIIKH (Hx 

11acrn MO)l(HO yBH):(eTh pacnoJio)l(eHHhIMH Bt\OJih rnocce ). 

3oHa noKpblTHH cocet(HHX CTaHI.J;Hll conpHKacaeTCH. IlpH nepet(BH)l(e

HHH TeJiecpOHHOro annapaTa MeJK):(Y 30HaMH noKpbITHH cocet(HHX CTaHIJ;Hll 

npoHCXO):(HT ero nepHO):(H'IeCKaH pemCTpaIJ;HH. c HHTepBaJIOM 10 ... 60 MHH 

(B 3aBHCHMOCTH OT oneparnpa) 6a30BaH CTaHIJ;HH H3JIY'IaeT CJiyJKe6Hblll 

CHrHaJI. IlpHHHB ero, M06HJihHhlll TeJiecpoH aBTOMaTH'IeCKH t(06aBJIHeT K 

HeMy CBOH MIN- H ESN-HoMepa u nepet1aeT noJiy11ttBrnyrocH Kot10By10 

KoM6HHaIJ;HIO Ha 6a3oByro CTaHIJ;HIO. TaKHM o6pa3oM, ocymecTBJIHeTCH 

Ht(eHTHcpHKaIJ;HH KOHKpeTHOro M06HJibHOro COTOBOl"O TeJiecpOHHOro anna

paTa, HOMepa c11faa ero BJiat(eJibIJ;a H npHBH3Ka annapaTa K onpet1eJieHHOH 

30He, B KOTopoiI OH HaXO):(HTCH B t(aHHhlll MOMeHT BpeMeHH. 3TOT MOMeHT 

BeCbMa Ba)l(eH - yJKe Ha t(aHHOM ;nane MOJKHO KOHTpOJIHpOBaTh nepenBH

)l(eHHH Toro HJIH irnoro o6neKTa, a yJK KOMY 3TO BhffOt\HO, Bonpoc t1pyroiI -

rJiaBHOe, eCTb TaKaH B03MO)l(HOCTb .•. 

Kort1a noJih30BaTeJih coet1HHHeTcH c KeM-JIH6o no cBoeMy TeJiecpoHy, 

6a30BaH CTaHIJ;HH BhI):(eJIHeT eMy Ot\HY H3 CB060t(HblX 'IaCTOT TOH 30Hhl, B 

KOTopoiI OH HaXO):(HTCH, BHOCHT COOTBeTCTBYIOIIJ;He H3MeHeHHH B ero C'Ifa 

(npOH3BO):(HT cnHcaHHe cpet(CTB) H nepet(aeT ero Bhl30B no Ha3Ha'IeHHIO. 

EcJIH Mo6ttJihHhIH IIOJih30BaTeJih BO BpeMH pa3roBopa nepeMemaeTcH 

H3 Ot(HOll 30Hbl CBH3H B t1pyry10, 6a30BaH CTaHIJ;HH nOKH):(aeMOll 30Hbl (co

Tbl) aBTOMaTH'IeCKH nepeBO):(HT CHrHaJI CBH3H Ha CB06ot1HYIO 'IaCTOTY co

Ce,':(Hell c Hen 30Hhl ( COTbl ). 

CaMhIMH YH3BHMhIMH c TO'IKH 3peHHH B03MO)l(HOCTH nepexBaTa Bet1y

IIJ;HXCH neperoBopoB (npocJiyIIIHBaHHH) HBJIHIOTCH aHaJIOrOBbie M06HJib

Hbie COTOBhie TeJiecpOHbl. B HaIIIeM pemoHe (CaHKT-IleTep6ypr) TaKOll 

cTaHt1apT npttcyTCTBOBaJI no nenaBHero BpeMeHtt - :no cTaHnapT NMT450. 

YBepeHHaH CBH3b Hee Yt1aJieHHOCTb OT 6a30BOll CTaHIJ;HH B'TaKHX CHCTeMaX 

HanpHMYIO 3aBHCHT OT MOIIJ;HOCTH H3Jiy'IeHHH nepet1a10111;ero COTOBOro Te

JiecpoHa. 

AHaJioroBhIH npHHIJ;Hil nepet1a11H HHcpopMaIJ;HH ocHoBaH Ha H3JIY1IeHHH 

B 3cpttp HeIJ;HcppoBoro pat(HOCHrHaJia, n03TOMy, HaCTpOHBIIIHCb Ha COOT

BeTCTByromyro 'IaCTOTy TaKoro KaHaJia CBH3H, TeopeTH'IeCKH MO)l(HO npo

CJIYIIIHBaTb pa3r0Bop. OnHaKo CTOHT ocTyt\HTh oco6o ropH'Itte roJIOBhI -

npocJiyrnaTb neperoBOpbI COTOBOll CBH3H ,naHHOro CTaHt1apTa He TaK npoc

TO, nocKOJihKY OHH IIIHcppyroTCH (HCKa)l(aIOTCH) H t(Jl.H TO'IHOro pac'no3Ha

BaHHH pe11H Hy)l(eH coorneTCTBYIOIIJ;HH ,nernttcpparnp. IIeperoBopbI ,naHHOro 

cTaH,napTa neJieHroBaTh npome, 11eM, cKa)l(eM, cTaHt1apTa GSM - IJ;Hcppo

BOH COTOBOll CB.H3H, me M06HJibHbie TeJiecpOHbl nepet(aIOT H npHHHMaIOT ---9 



rnaaa 1 . KaK pa306paTbCS1 a coapeMettHblX coTOBblX Tene<1>0Hax -

HHcpopMau;mo B BH,Ue u;ncppOBOro KO,Ua. Jlerqe BCero neJieHryIOTC5I CTaD;HO

HapHo pacnOJIOJKeHHbie HJIH HenO,UBHJKHbie o6beKTbI, ocymecTBJI5IIOID;He 

COTOBYIO CB5I3b, Tpy,n;Hee - M06HJibHbie, TaK KaK nepeMeru;eHMe a6oHeHTa B 

npou;ecce pa3roBopa conpOBOJK,UaeTC5I CHMJKeHMeM MOID;HOCTH CHrHaJia H 

nepexo,noM Ha .upyrne qacTOThI (npn rrepe,z:i;aqe CMrttaJia OT o,nHoiI 6a3oBoiI 

CTaHD;MH K coce,nHeiI). 

HaJinqne y noJih30BaTeJI5I coToBoro TeJiecpoHa no3BOJI5IeT BhrnBJI5ITh 

ero MCCTOnOJIOJKCHHe KaK TeKymee, TaK H Bee rrepeMeID;CHH5I B npOIIIJIOM. 

TeKyru;ee noJio.JKettne MO.JKeT BhrnBJI5IThC5I .UBYM5I cnoco6aMM. 

0,UHHM H3 HHX 5IBJI5ICTC5I MCTO,U u;eJiettanpaBJICHHoro neJieHroBaHH5I co

TOBoro TCJiecpoHa, onpe,neJI5IIOID;HH HanpaBJICHHC Ha pa6oTaIOID;HM rrepe,naT

qJJK H3 Tpex ... IIICCTH TO'IeK, H ,UaIOID;HM 3aCC'IKY MCCTOIIOJIO.JKCHH5I 

HCTO'IHHKa pa,UMOCHfHaJIOB. Oco6eHHOCTb TaKOro MCTO,Ua B TOM, qTo OH 

MO.JKCT rrpHMCH5ITbC5I no 1IbCMy-JIM6o pacnop5IJKCHHIO, HanpMMep opraHOB, 

ynOJIHOMOlICHHbIX no 3aKoHy. 

Brnpoi1: cnoco6-11epe3 oneparnpa COTOBOM CB5I3M, KOTOpbIH B aBTOMaTM-

11ecKoM peJKMMe IIOCT05IHHO perncTpMpyeT, r.ue HaXO,UHTC.H TOT HJIH HHOM a6o

HeHT B ,naHHbIM MOMeHT BpeMeHM ,naJKe B TOM CJIJ1Iae, KOr,Ua OH He Be,UeT HMKa

KHX pa3fOBOpOB. 3Ta pemCTpau;M.H npOMCXO,UHT aBTOMaTHqecKH no H,UeHTH

cpMu;Mpyroru;MM CJiyJKe6HbIM CHrttaJiaM, nepe,naBaeMhIM COTOBbIM TeJiecpOHOM 

Ha 6a3oByro cTaHu;Hro ( 06 3TOM IIIJia pe11h BhrIIIe ). ToqHoCTh orrpe,neJieHM.H Mec

TOHaxoJK,UeHM.H a6oHCHTa 3aBMCHT OT u;eJioro p.H,Ua cpaKTOpOB, TaKHX KaK: 

• TOnorpacpM.H MeCTHOCTH; 

• HaJIHqMe noMeX H OTpaJKeHMe CHfHaJia OT 3,UaHMH; 

• ITOJIOJKeHMe 6a30BbIX CTaHD;HH H HX 3arpyJKeHHOCTb (KOJIM'IeCTBO 

aKTHBHbIX M06MJibHbIX TeJiecpOHOB oneparnpa B ,UaHHOM COTe ); 

• pa3Mep COTbI. 

0TCIO,Ua, TOqHOCTb onpe,neJieHmI MeCTOHaXOJK,UCHH.H a6otteHTa COTOBOH 

CB.H3H B ropo.ue 3aMeTHO BbIIIIe, 'IeM B OTKpbITOM MeCTHOCTH H MOJKCT .uo

CTMraTh n.HTHa B HeCKOJihKO coTeH MeTpoB. AttaJIH3 ,naHHbIX o ceaHcax CB.H-

3M a6oHeHTa c pa3JIH1IHbIMH 6a30BbIMM CTaHD;li.HMH ( c KaKOM H Ha KaKyIO 

CTaHD;HIO no,naBaJIC.H BbI30B, BpeM.H BhI30Ba H TOMY rro.uo6Hoe) no3BOJI.HCT 

BOCCTaHOBHTb KapTHHY BCex nepeMeru;eHHM a6oHeHTa B npOIIIJIOM . .l(aHHbie 

aBTOMaTMqecKM pernCTpMpyroTC.H y oneparnpa coTOBOH CB.H3H (.UJI.H BhIITHC

KH C'IfaOB H He TOJibKO ), IIOCKOJibKY OITJiaTa TaKHX ycJiyr OCHOBaHa Ha .ll:JIH~ 

TeJibHOCTH HCIIOJib30BaHH.H CHCTeMhI CB5!3H. 3TH ,naHHbie MOryT xpaHHTbC5I 

HeCKOJibKO JICT, H BpeM5I HX xpaHeHM5I IIOKa He pernaMeHTHpyeTC5I cpe.ue

paJibHb~M 3aKOHOM, TOJibKO Be,UOMCTBCHHbIMH aKTaMM. 
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- 1. 1. 'iTO H8AO 3H8Tb KS>KAOMY 06 oco6eHHOCTSIX M06MnbHOM CBSl3111 

Tpy.n;Hee nepexBaTl1Tb pa3roBop, ec1111 OH Be,z:t;eTC5I c ,n;B11:JKyru:eroc5I aB

TOM0611115I, TaK KaK paCCT05IHl1e Me:JK.n;y IlOJib30BaTeJieM COTOBOfO Te11e¢0Ha 

11 neJieHryroru:ei:\: annapaTypoi:\: (ec111111.n;eT peqb 06 aHaJIOroBoi:\: CB5!311) no

CT05IHHO 113MeH5IeTC5I, 11, ecm1 3Tl1 o6'beKTbI y,n;aJI5IIOTC5I .n;pyr OT .n;pyra, oco-

6eHHO B nepeceqeHHOH MeCTHOCTl1 cpe.n;11 ,l(OMOB, c11rna11 oc11a6eBaeT. Ilp11 

6bICTpOM nepeMeru;eHl111 c11rna11 nepeBO,l(l1TC5I c 0,l(HOH 6a30BOH CTaHU1111 Ha 

.npyryro, c O,l(HOBpeMeHHOH cMeHOH pa6oqei:\: qacTOTbl - 3TO 3aTpy,z:t;H5IeT ne

pexBaT Bcero pa3roBopa uemIKOM ( ec1111 OH He Be,n;eTrn ue11eHanpaBJieHHO c 

yqacT11eM onepaTopa CB5!311), nocKOJihKY ,z:t;JI5I Haxo:JK.n;eH115I HOBOH qacTOTbI 

Tpe6yeTCJI BpeMH. 

Bbt80abt U3 amou UH</JOpMau,uu MO:JICHO caeJlamb CaMocmoameJlbHO. 3a 
co6of1 ocma8JlKJ mOJlbKO oa11y peKOMeHaau,uro - OmlOlKJ1/aume C80U como-
8blU meJ1e</JoH, ecJlu He :J1CeJ1aeme, 11mo6bt eawe Mecm0Haxo:J1Cae11ue cmaJ10 
U38eCmHO. 

«Heo<l>M4M8nbHbl9» <l>YHK4MM COTOBOro Tene<l><>Ha 

CoBpeMeHHbre MT A cnoco6HbI, KpoMe rnro, BecT11 3an11cb HeTe11e¢0H

HhIX pa3roBOpOB CBOero BJia,n;eJihUa. qTO 3TO 3Haq11T? 

CoBpeMeHHbIH MT A Mo:JKeT BKJiroq11TbC5I B pe:JK11M .n;11KT0¢0Ha ( 3an11c11 

3BYKOB OT BCTpoeHHOro M11Kpo¢oHa) no CBOeH 3a,z:t;aHHOH nporpaMMe 111111 

aBTOMaT11qecK11, 6e3 caHKU1111 CBoero BJia.n;eJibUa. He ¢aKT, qTo Ka:JK,z:t;hIH 

, MT A 3an11chrnaeT peqh 11 ro11oc BJia,z:t;eJibUa, a 3aTeM nepe.n;aeT 11H¢opMa

u11ro, HO TaKa5I B03MO:JKHOCTb B Ka:JK,l(OM COBpeMeHHOM MT A TexH11qecK11 

npe.n;ycMoTpeHa. 3TO cpo.n;m1 py:JKhIO, KoTopoe B11c11T Ha CTeHe. l1 ec1111 

.n;eHCTBl1e npo11CXO,l(l1T BO BpeM5I cneKTaKJI5I B TeaTpe, TO noqn1 oqeBl1,l(HO, 

qrn .n;o KOHua cneKTaKJI5I py:JKhe BhICTpe1111T. TaK 11 B .n;aHHOM c11yqae - B03-

MO:JKHocTh 3an11c11 11 nepe,n;aq11 11H¢opMau1111 y MT A ecTh, 11 3TOT ¢aKTOp 

Ha,z:t;O yq11TbIBaTb np11 3Kcn11yaTau1111 CBOero M0611JibHl1Ka. 

nepeAaLta MH<l>OPM84MM 

KaK npo11cxo.n;11T nepe,n;aqa 11H¢opMau1111 B 3¢11p? 

MT A o6ru:aeTrn co crnHu11ei:\: naqKaM11 uw¢poBhrx cwrna110B-11Mny11b

coB, KOTOpbie Ha3bIBaIOTC5I TaHM-CJIOTbI. Ilpo,z:t;OJl:JKHTeJihHOCTb 0,l(HOro c11y

:JKe6Horo ceaHca CB5!3H MO:JKeT ,l(JllITbC5I OT ,l(OJieH CeKyH,z:t;bl ,l(O HeCKOJibKHX 

ceKyH.n;. 

TaKHe ceaHcbr c11y)l{e6Hoi1: CB5!3H MT A c 6a3oaoi:\: CTaHu11ei:\: ocyru:ecT

BJI5IeT IlOCT05IHHO, Kor.n;a COTOBbIH Te11e¢0H HaXO,l(lITC5I BO BKJIIOqeHHOM co

CT05IHHH. IlepBOHaqaJibHO 3TO npOHCXO,l(lIT IlOCJie BKJIIO'IeHH5I IlHTaHH5I 
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rnaaa 1. KaK pa3o6paTbCSi a coapeMeHHblX coTOBblX Tenecl>oHax -

MT A, Tor.na TeJiecpoH, o6rn:Mcb c 6mnKaiillleii cTaHI~Heii CB513H CBoero one

parnpa (coorneTcTBeHHO ycrnHoBJieHHOH SIM-KapTe) no3HUHOHHpyeT 

cBoe noJioiKeHHe Ha MeCTHoCTH, BhI,naeT B 3cpMp CBOH ,naHHbie (HOMep IMEI 

H .n;pyrne ), TO ecTb perncTpttpyeTC51 B ceTH. Ha ocHoBaHHH 3TOM perncTpa

UMH npH nocJie,nyrorn:nx neperoBopax ,naHHOMY a6ottettzy ttatmCJI51eTc51 

IlJiaTe)K 3a coe,nHHeHH51, ycJiyrn CB513H, TapHcpHKaum1 Bbl30BOB H poyMHHr. 

KpoMe TaHM-CJIOTOB B ceattce CB513H npH BKJiroqeHI1H rrnraHI151, MTA nepH

o,nuqecKH, npHMepHO OL(HH pa3 B qac (a npH aKTHBHOM nepeMern:eHHH noc

T051HHO ), BbIXO,ZJ;HT Ha CB513b c 6Jil13JieiKarn:eii 6a30BOH CTaHuneii, Il03HUI10-

HHPY51 cBoe noJIOiKeHne H B cnyqae Heo6xo,nnMocTH ( Bbtxo.n 3a npe.neJibI 

COTbI) pemcTpnpy51cb B 30He OTBeTCTBeHHOCTH .npyroii coce.nHeii 6a30BOH 

CTaHUHH. )lJIHTeJibHOCTb H nepMOL(HtIHOCTb ceaHCOB CJiyiKe6ttoii CB513H 

(TaiiM-CJIOTOB) y pa3HhIX MTA pa3JIHtIHa H cocTaBJIHeT (nepno,nntIHOCTb) 

OT 10 .n;o 35 pa3 B cyTKH. IlpH 3TOM L(JIHTeJibHOCTb TaHM-CJIOTOB KoJie6JieTC51 

B .n;nana3oHe 2 ... 25 MC. 

Bo MHornx cospeMeHHhIX MT A aBTOMaTHtiecKH BKJIIOtieHhI cpyHKUHH 

pa3JIHtIHOro po.na cepBHCHOfO HHcpopMHpOBaHH51 BJia,neJibUa, HarrpHMep 0 

nporno3e llOfOL(bl HJIH HOBOCT51X, Il03TOMY TaHM-CJIOTbI y TaKOfO TeJieqw

Ha 6y.nyr qarn:e H 6oJihIIIe no ,nJIHTeJihHOCTH. B ,naHHOM c.Jl.yqae onpe.ne· 

JIHTb, KaKHe HMeHHO CHfHaJibI llOCbIJiaeT Balli M06HJibHHK K 6a30BOH CTaH

UHH 6e3 cneuHaJibHoro o6opy,noBaHH51 HeJib351. MoiKHO JIHIIIh 3acpHKCHpo

BaTb caM cpaKT KopoTKoro ceaHca CB513H, npon3orne.nrnero 6e3 yqacnrn 

BJia,neJihUa MT A. 
3ry oco6eHHOCTb Heo6xo,nHMO 3HaTb Ka)KL(OMY BJia,neJibUY COTOBOfO 

TenecpoHa, HeCMOTp51 Ha TO tITO KOMnaHl1H-npOH3BOL(HTeJIH llOKa He cnernaT 

HH ,neJIHTbC51 .n;aHHOH HHcpOpMauneiI c noKynaTeJI51MH CBOero TOBapa, HM 

o6'b51CH51Tb 3TH cpyHKUHH H HX npe,nHa3HatieHHe. KaK roBopHTC51, npe.n;yn

pe)K.ZJ;eHHbIH - Jarn:mueH ... 

KoCBeHHbIM npH3HaKoM pa6oTbI MT A Ha rrepe,naqy 6oJihIIIHMH Morn:

HOCT51MH 51BJI51eTC51 6hICTpo pa3p51iKaIOllIHMC51 aKKYMYJI51TOp. 
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1.2. KAK Bbl&PATb CE&E MO&PAnbHPAK 

- ' 

' 

CoBpeMeHHbie eoTOBbie TeJie¢oHhI npe,n:Ha3Ha'IeHbI He TOJibKO .D:JI5I CJIO

BeeHoro 06memu1, OHH Ha,n:eJieHbl MaeeoH: pa3JIH'IHblX ¢YHKUJIH. IloKyna5I 

TeJie¢oH, B nepByIO oqepe,n:b, Heo6xo,ri:HMO onpe,ri:eJIHTb, KaKoro KJiaeea TeJie

¢oH BaM Heo6xo,ri:HM. CaMhIH 6oJibIIIOH KJiaee Mo6ttJihHbIX TeJie¢oHoB - aTo 

KJiaee «Hapo,n:HbIXi> Tpy6oK. OeHOBHa}l aa,n:aqa TaKI1X TeJie¢oHOB - npoern 

eoe,ri:ttH}!Tb a6oHeHTOB. TeJie¢oHbI ,n:aHttoro KJiaeea OTHoeaTeJibHO He,ri:opo

rn, npaKTH'IHhI a npoeTbI B o6pamettaa. CJie,n:y10muH: ypoBetth eoTOBhIX 

TeJie¢ottoB - 6tt3ttee-KJiaee. 3Ttt TeJie¢otthI xapaKTepH3y10TeJI 6oJiee BbI

eoKoH n:eHOH I1 60JibIIIMM KOJIHqeeTBOM ¢yttKQI10HaJibHbIX B03MOJKHOeTeH. 

B tta6ope ¢yttKU:HH 6tt3ttee-Tpy6KM 065.faaTeJihHhI: nepe,n:aqa ,ri:atttthIX 

(BeTpoettHhIH Mo,ri:eM, MK-nopT, WAP, GPRS), MHoro¢yHKU:HOHaJibHhIH 

opraHaibep, U:H¢poBOH l(HKTo¢oH, Il03BOJI5IIOIIJ:HH 6b1CTpo 3anHeaTb Heo6-

XOl(HMblH a,n:pee HJIH BtteaanHo npMIIIe,ri:IIIyIO B roJioBy MbieJib. Bee caMhie 

nepe,ri:OBbie TeXHOJIOfMH M HOBbJe yeJiyrM, Il05IBJIJII0ll(Hee5I B MMpe TeJieKOM

MYHI1KaU:MH, BHe,ri:pJIIOTe5I B annapathr MMeHHO arnro KJiaeea. Oeo6a5I rpyn

na TeJie¢ottoB - aTo annapaTbI KJiaeea JIIOKe. Bee OHM OTJIH'Ia10Te5I MOll:HhIM 

l(H3aHHOM, MaJibIM BeeoM H MMHMaTIOpttoeTbIO, MB TO JKe BpeM5I HMeIOT IIIM

poqaHIIIHe ¢YHKU:MOHaJibHble B03MOJKHOeTH. Ilo n:eHe 3TM TeJie¢ottbl 3Ha

'IHTeJihHO npeBoexo,ri:5IT 6ttaHee-Tpy6KM. CTpeMMTeJibHO pa3BMBaeTe5I M no

noJitt}leTeJI MOl(eJI5IMI1 HOBbIH KJiaee TeJie¢oHOB, tta3bIBaeMhIX KOMMYHMKa

rnpaMH. KoMMYHMKaTopbI - aTo yeTpoH:erna, o6be,ri:ttH}IIOIIJ:Me eoTOBhIH 

TeJie¢ott I1 KOMilbIOTep. 0TJIH'IMTeJihHbie qepTbl 3TMX yeTpOHeTB - BHynm

TeJibHbie Maeea M ra6apMTHbie pa3Mepbl, HO npH 3TOM OHM MOfYT xpaHMTb 

,ri:oeTaTO'lHO 6oJibIIIOe KOJIH'leCTBO MH¢opMan;1rn M pa6oTaTb c OCHOBHbIMM 

o¢MCHbIMM nporpaMMaMM. 

Ilepe,ri: IlOKYilKOM IlOilbITa:ihech caMM c¢opMyJIMPOBaTh, 'ITO Bbl XOTMTe 

OT TeJie¢oHa. IlpoaHaJIM3MpyH:Te xapaKTepMCTMKH pa3JIM'lHbIX MOl(eJie:ti: M 

oco6eHHO o6panne BHMMaHMe Ha cJie,ri:y10m:Me BaJKHhie napaMeTphr. 
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rnaaa 1. KaK pa306paTbCS1 a coapeMeHHblX coTOBblX Tene<t>oHax -

CT8HA8PT 

B ttacTo.muee BpeM51 B Pocnm BBenetthI B KOMMepqecKy10 aKcnJiya
TaUHIO qeThrpe ocHOBHhIX crnttnaprn: GSM-900, GSM-1800, NMT-450, 
AMPS. Umt>poBoii CTattnapT GSM-900 (noJioca qacTOT 
890 ... 965 Mfu), panwoBoJIHhI :3THX qaCToT xopoUio pacnpoCTpaH51IOTrn 
B ropo)le, a n;mppoBa51 rexttoJiorH51 ocJIOJKH51eT npocJiyUI1rnattHe pa3ro
BopoB. Uw¢poBoii cTatt.napT GSM-1800 HMeeT MHOro o6mero c 
GSM-900, tto wcnoJih3yeT .nwana3oH 1800 Mfu. Eme MeHbUIHii pa,uwyc 
COT H MeHhllla51 MOIUHOCTb H3JiyqeHH51 TeJie¢otta (.naJKe no cpaBHeHHIO 
c GSM-900) o6ycJIOBJIHBaeT npewMymecTBeHttoe npHMeHettwe aToro 

cTattnaj:na B ropo.nax. 
Mettee pacnpocTpaHeHHbie ceiiqac cTattnapTbI NMT-450 H AMPS HMe

IOT CBOH OTJIHqH51. AttanoroBhIM cTattnapT NMT-450 ncnOJih3yeT noJiocy 
qacTOT 450 ... 470 Mfu. Ero oco6ettttocTh - 6oJihIIIoii pannyc coThI, qTQ 
Il03BOJI51eT 6blCTpo o6ecneqnBaTb pa)lHOTeJie<t>OHHOH CB513hl0 3HaqHTCJlb
Hbie TeppnTOpHH. AttaJIOroBhIH CTattnapT AMPS (noJ1oca qacTOT 
825 ... 890 Mfn;). Pa,uHOBOJIHhI :3THX qacTOT J1yqIIIe pacrrpoCTpatt51IOTCSI B ro
ponax, qTO yMeHhIIIaeT rro cpaBHeHHIO c NMT 450 qncJ10 ~MepTBhIX 30Hl> 
,l(JI51 CB513H. He,noCTaTOK aToro crnttnaprn B ycJ1omrnx Poccww - tte3Haqn

TeJihHOe pa3BlITHe poyMHHra. 
,llanee npHB02J.HTC51 p512l onpe,neJ1eHHH, pacIIIw¢poBhma10mnii BCTpeqa

IOIUHec51 B 06J1aCTH COTOBOM CB513H a66peBHaTypbI, TepMHHbI, CTaH.l(apTbI H 
IlOKOJleHH51 M06HJibHhIX ceTeH. 

A66peaMayYpb1 

1 G - nepBoe IlOKOJiemie M06HJibHhIX aHaJIOfOBblX COTOBbIX CHCTeM 
(AMPS, NMT n ,lip.). 

2G - BTOpoe IlOKOJieHHe un¢pOBbIX M06HJihHblX ceTeii (GSM, 
D-AMPS w np.). 

2,5G - ycoBepIIIeHCTBa°BaHHOe IlOKOJleHHe COBpeMeHHhIX M06HJibHblX 
ceTeii, B KoTophrx nonnepJKHBaeTrn npoToKoJI Mobile IP, .nocryntthI cKopo
CTH nepe,llaqn .nattHhIX OT 64 K6HT/c .no 384 K6MT/c H B03MoJKeH TaK Ha3t:.I
BaeMbIM npo3paqtthIH poyMHHr. TexHOJIOrHH 2,5G BKJ110qa10T cTatt.n:apThI 
1XRTT n 3XRTT, a TaKJKe EDGE H GPRS. 

3G - TpeThe IlOKOJieHHe 6ecnpOBO.l(HbIX ceTeH, KOTOpbie 6y.n:yT IlOMep
:JKHBaTh MYJihTHMenHa lI HMeTb CKOpOCTb nepenaqll .n:aHHhIX )lJl51 <l>HKCHpO
BaHHbIX ToqeK noCTyna .no 2 M6IIT/c, )lJI51 .n:BHJKYIUHXOI a6oHeHTOB :3To 
3HaqeHIIe 6y,'.teT paBH.HTbC.H 384 K6wT/c. 
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1.2. KaK ab16paTb ce6e Mo6r.1nbHMK 

1XRTT (mrn CDMA2000) - rrpoMeJKyrn<Jttoe rroKoJiem1e (2,5G) M0-
6ttJibHbIX ceTeii CDMA, pa3BepThmaeMbIX B CeBepttoii AMepHKe, KOTOpbre 
rro.n:.n:epJKMBaIOT CKopocTb rrepe.n;atIH .n:attHhIX 144 K6ttT/c. 

3XRTT - 6ecrrpoBOLJ:Ha.51 TeXHOJIOfH.SI 2,5G co CKOpOCTbIO rrepe.n;a'lH 
rraKeTOB 384 K6HT/c. 

8PSK (8 Phase Shift Keying) - cHcTeMa MOLJ:YJI5IU:HH crryTHHKOBbIX 
CHrttaJIOB, HCIIOJib3YIOIIIa.51 8 COCT05IHHH <Pa3bl Hecymeii, Ka1KL1oe H3 KOTO
pbIX rrpe.n;CTaBJI51eT co6oii 3 6HttapHbIX 3HaKa. 

AMPS (Advanced Mobil Phone Service) - attMoroBhIH cTatt.n;apT co
TOBOH CB513H, rroJiy'lHBIIIHH IIIHpoKoe pacrrpoCTpatteHHe B CeBepttoii AMe
pHKe. 

BSC (Base Station Controller) - arrrraparno-rrporpaMMHbIH KOM
rrJieKc, yrrpaBJI51IOIIIHH OLJ:HOH HJIH HeCKOJibKHMH 6a30BbIMH CTaHIIH51MH. 

BTS (Base Transceiver Station) - 6a30Ba.51 CTaHIIH51, arrrrapaTypa, 
orrpe.n:em110111a51 KaJK.n;y10 KOHKpeTHYIO COTy. Otta yrrpaBJI51eTC51 KOHTpOJIJie
poM BSC H co.n:epJKHT o.n;HH HJIH 6oJiee rrpHeMorrepe.n:aT'lHKOB. 

CCH (Control Channels) - KaHMbI yrrpaBJieHH51. 

CDMA (Code Division Multiple Access) - MHoJKecrneHHbIH Mern.n: 
.n:ocTyrra K ceTH c KOLJ:OBbIM pa3.n;eJieHHeM KaHaJIOB. IlpHMeH51eTC51 B IIHcPpO
BbIX COTOBbIX (IS-95, PDS) H crryTHHKOBbIX (Inmarsat, Global Star) CHCTe
Max M06HJibHOH CB513H. 

D-AMPS (Digital AMPS) - ceBepoaMepHKaHCKHH IIH<i>poBoii cTaH
.n:apT COTOBOH CB513H. 

DECT (Digital European Cordless Telecommunication) - CTaH.n;apT 
LJ:JI51 rrpe.n;OCTaBJieHH51 6ecrrpoBOLJ:HbIX ycJiyr CB513H B cPHKCHpOBaHHbIX TO'l
Kax .n:ocTyrra. B rrocJie.n;ttee BpeM51 II051BHJIHCb M06HJibHbie TepMHHMbI, rro.n:
.n:epJKHBa10111He DECT Hap51.n;y c GSM. 

DCS-1800 (Digital Cellular System) - 4eBporreiicKHM CHHOHHM~ 
GSM-1800. 

EDGE (Enhanced Data for GSM Evolution) - TexHOJIOrH51 TpeTbero 
rroKoJiemrn (3G) LJ:JI51 ceTe:M: GSM co cKopocTbIO 6oJiee 500 K6ttT/c. 

EGSM (Extended GSM) - pacIIIHpeHHhie crreIIHcPHKaIIHH GSM, 06ec
rre'lHBa10111tte yBeJIH'leHHe rrporrycKHOM crroco6HOCTH cymeCTBYIOIIIHX CeTeM. 

ESN (Electronic Serial Number) - aJieKTpOHHbIM cepHMHbIH HOMep. 

FDMA (Frequency Division Multiple Access) - MHOJKecrneHHbIH Me
TOLJ: .n:ocryrra K CeTH c qacTOTHbIM pa3.n;eJieHHeM KaHaJIOB. l1crrOJib3YeTrn B 
aHaJIOroBbIX CHCTeMax M06HJibHOH CB513H, TaKHX KaK NMT, T ACS, AMPS. ---15 



rnaaa 1. KaK pa306paTbCR a coapeMeHHblX coTOBblX Tene<1>0Hax -

Global System for Mobile Communications - cnen:mp:rrKan:1rn n:11cppo
BOM coTOBOU CB5I3H, :rrcnoJih3yeMhie Ha BceH: TeppHTQPHM EBpOnhI 11 AB
CTpaJIMM (oKoJio 200 MJIH a6oHeHTOB B MMpe). CTaHnapT nonycKaeT TpM 
pa3JIM'IHhIX tiacTOTHhIX nuana3oHa - 900, 1800 M 1900 Mfn:. 

G PRS (General Packet Radio Service) - TeXHOJIOrn5I, no3BOJI5IIOIUM 
co3naBaTh BhICOKocKopocTHhie ceTM nepena'IM naHHhIX (no 114 K6uT/c) Ha 
6a3e :rrMe10m:rrxc51 ceTeu GSM. 

GSM (Global System for Mobile communications) -rno6aJibHM cuc
TeMa M06HJibHOM CB5I3M, eBponeMCKMM CTaHnapT U:HcppOBOM COTOBOM CB5I3M. 
BenymuH: (no KOJIM'Iecrny a6oHeHTOB) CTaHnapT BTOporo noKoJieHM5I. 
B noJioce 200 Kfn: pa3MeIUeHhI 8 TDMA-KaHaJIOB (TaMM-CJIOTOB), 'ITO no3-
BOJI5IeT B nuana30He nmp:rrHoM 25 Mf n: opraHM30BaTb 992 KaHaJia CB5I3H. 

HSCSD (High-Speed Circuit-Switched Data) - sepcmr cratt,aaprn 
GSM nJI5I nepenatI:rr naHHhIX Ha noBhiuieHHhIX cKopocrnx ( oT 28.8 no 
56 K6uT/c). 

IMEi (International Mobile Equipment Identifier) - Me)K)l;yHapon
HhIM :rrneHTMcpMKaTOp M06MJibHOro o6opynoBaHM5I. 

IS-95, MJIM CDMAOne, - CTaHnapT nJI5I nocTpoeHM5I n::rrcppoBhIX 6ec
npoBonHhIX ceTeH:, B KoTOphIX npuMeH5IeTc5I Mernn nocTyna CDMA. 

IS-136 - npornKoJI nepena'I:rr naHHhIX, cymecrnyromuH: B coBpeMeH
HhIX n:ucppOBbIX 6ecnpoBonHhIX ceT5IX, KOTOpbie npMMeH5IIQT MeTOn noCTy
na TOMA. 

ISON (Integrated Services Digital Network) - n:ucppoBbie ceTM c MH
Terpan:ueH: cJiyJK6. 

LCD (Liquid Crystal Display), MJIM )KK-nucnJieH: (JKMnKoKp:rrcTaJIJIM
'IecK:rrH:), - nucnJieH: Ha JKMnKux KpHCTaJIJiax. CneKTP np:rrMeHeHM5I no
BOJihHO nmpoK: OT n::rrcppOBbIX 'IaCOB no TeJieBH30pOB. 

MIN (Mobile Identification Number) - M06HJihHhIM :rrneHT:rrcp:rrKan::rr
OHHhIM HOMep. 

MS (Mobile Station) - rronBHJKHM CTaHU:H5I. 
MSC (Mobile Switching Centre) - n:eHTp KOMMyTan::rr:rr nonBHJKHOM 

CB.fl3H. 
MTP (Message Transfer Part) - rronc:rrCTeMa nepena'IH coo6meHHM. 
NMC (Network Management Center) - n:eHTp ynpaBJieHM5I ceTbIO. 
NMT (Nordic Mobile Telephone) - aHaJioroBhIM CTaHnapT CMCTeM 

rronBMJKHOU pa,aHOCB5I3H, nepBOHa'IaJihHO pa3pa6aTbIBaeMbIU nJI5I CTpaH 
CeBepHOM EBponhr. 
16 __ _ 
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1.2. KaK Bb16paTb ce6e Mo61.mbHMK 

PCS-1900 (Personal Communications Service) - ceBepoaMepttKaH
CKHH crntt;:i:apT u;mppoBoii M06ttJibHoii CB5!3H PCS-1900. 

PON (Packet Data Network) - cern nepe;:i:aqH ;:i:aHHbIX. 
PIN (Personal Identification Number) - HHi'l:HBHi'l:YaJibHbitt n;:i:ettrn

qrnKau;noHHbIH HOMep. 
Pixel (Picture Element) - CBeTOBbie nyHKTbI, n3 KOTOpbIX cocTOHT u;mp

poBoe Btt;:i:eomo6pa)KeHHe. Ka)K;J:bIH nHKCeJib cocTOHT H3 Tpex cy6nnKceJieii. 
PSTN (Public Switched Telephone Network) - TeJiecpoHHbie ceTH 06-

mero IIOJib30BaHH5I. 
PTT (Post, Telephone and Telegraph) - ;:i:ocJIOBHO ~noqTa, TeJiecpoH H 

TeJierpacpi.. A66peBttaTypa, cJiy)KaIQa5I npHCTaBKOH B Ha3BaHH5IX pa3JIHq
HbIX 3apy6e)KHbIX KOMIIaHHll lI yqpe)K;J:eHHll, 3aHHMaIOID;lIXC5I BonpocaMH 
TeJieKOMMYHIIKaQHH. 

PCN (Personal Communications Network) - ceTb, o6ecneqnBaIOIQAA 
ycJiyrn nepcoHaJibHOH CB5!3H. 

RSA (Rivest, Shamir, Adleman) - aJiropttTM urn¢poBaHH5I c OTKpbI
TbIM KJIJOqoM. 

SCART (Syndicat des Constructeurs d'Appareils Radiorecepteurs et 
Televiseurs) -yHHBepcaJihHbitt aHaJIOroBhIH pa3oeM ;J:JI5I nepe;:i:aqn KaK ay
;:i:no-, TaK lI BH;J:eOClifHaJIOB. 

SCCP (Signalling Connection Control Part) - npoTOKOJI cttcTeM cnr
HaJIH3aQHH. 

SIM (Subscriber Identity Module) - crntt;:i:apTHbIH MOi'l:YJib no;:i:JIHH
HOCTH a6oHeHTa. 

T ACS (Total Access Communication System) - aHaJioroBhitt CTaH;:i:apT 
Mo6ttJibHOH CB5!3H, pa3pa6oTaHHbIH B BeJIHKo6pttTaHHH Ha ocHoBe AMPS. 

TCH (Traffic Channel) - KaHaJihI CB5!3H. 
TOMA (Time Division Multiple Access) - MHO)KecrneHHbIM Mern;:i: 

;:i:ocTyna K ceTH c BpeMeHHbIM pa3;:i:eJieHHeM KaHaJIOB. IlpHMeH5leTC5I B D;Hcp
pOBbIX CHCTeMax Mo6HJibHOH CB5!3H, TaKHX KaK GSM, IS-136, PDS H ;:i:p. 

UMTS (Universal Mobile Telephone System) - eBponeiicKoe Ha3Ba
HIIe 6ecnpOBO;J:HOll ceTH TpeTbero IIOKOJieHH5I (3G). 

VGA (Video Graphics Array) - aHaJiorOBbIH pa3'beM, npttMeH5IeMbIH B 
OCHOBHOM B KOMIIbIOTepHOll TeXHHKe. 

WAP (Wireless Application Protocol) - :no npoTOKOJI 6ecnpoBo;:i:tto
ro ;:i:ocryna K HHcpopMaQHOHHbIM lI cepBHCHbIM pecypcaM rno6aJibHOll ceTH 
11HTepHeT Henocpe;:i:cTBeHHO c M06HJibHbIX TeJiecpoHOB. ---17 



rnaaa 1. KaK pa306paTbCSI B COBpeMeHHblX COTOBblX Tene<1>0Hax -

WCDMA (Wideband CDMA) - cTam~apT, tta KOTopoM 6ynyT 6a3M
poBaTbC51 M06MJibHbie ceTM TpeTbero 110KoJieHM5I. Ott 1103BOJIMT 11pott3BO
P:IITb BbICOKocKopocTHbie 11epena'm nattHbIX MYJibTIIMentta, ocymecTBJI51Tb 
,'l;OCTYll K I1HTeptteTy M np. 

Me>KAyHapOAHb1e 111HCTlllTyYbl 1.1 opraH11138L\llllll 

American National Standards Institute - AMepHKaHCKMM HaQMOHaJib
HbIM MHCTMTYT CTaHp:apTOB. 

European Telecommunications Standards Institute - EBpo11ei1:cKMM 
MHCTMTYT 110 CTaHp:apTaM B o6JiaCTM TeJieKOMMYHMKaQMM. 

Institute of Electrical and Electronics Engineers - I1HCTMTYT MmKette
poB 110 3JieKTpOTeXHMKe M 3JieKTpOHMKe, MeJKp:yHapOP:Ha51 opraHM3aQM51, 
06oe,rJ;MH5IIOll1a5I 6oJiee 350 TbIC. IIHJKeHepoB M yqeHbIX. 

International Organization for Standardization - MeJKp:yttapop:Ha51 
opraHM3aQII51 110 CTaHnapTH3aQMM. 

International Telecommunication Union - MeJKp:yHapop:HbIM co103 110 
3JieKTpOCB513M. 

Third Generation Partnership Project - 06oe,rJ;MHeHMe KOMIIaHMM M 
opraHM3aQIIM, 3aHIIMaIOlllMXC51 pa3pa6oTKOM M06MJibHbIX ceTeM TpeTberO 
llOKOJieHM51. 

Bee 111 pa3Mepb1 

OqeHb MHTepeCHbIM M BaJKHbIM 11apaMeTp, TaK KaK OT ra6apIITOB TeJie
¢oHa 3aBMCMT, rne Bbl ero 6yp:eTe HOCMTb. EcJIM TeJie¢oH He6oJibIIIOM, tta-
11pttMep Nokia 8210, TO ero MOJKHO c110KOMHO 110JIOJKMTb B KapMaH py6aIII
KI:I MJIM P:JKMHCOB, a P:JI51, Ha11pHMep, Ericsson R320s 11pttp:eTrn 110Ky11aTb 
Ko6ypy ,'l;JI51 HOIIIeHM51 Ha II051Ce MJIM qexoJI. 

B OT,rJ;eJibHbIX Mop:eJI51X yKa3aHo HecKOJibKO BapttaHTOB :Beca Mo6MJibHO
ro TeJie¢oHa MJIM p:aJKe BeCOBOM ,'];Malla30H, eCJIM p:aHHa51 MO~eJib c pa3HbIMM 
aKKYMYJI51TOpaMM MMeeT pa3HblM Bee. 

EcJIM BaM: He HpaBMTC51 BHeIIIHMM BHP: TeJie¢oHa, TO He CTOMT ero llOKy
llaTb~ IlycTb llOHpaBMBIIIa51C51 BaM MO,rJ;eJib B qeM-TO yCTyrraeT B ¢yttKQMO
HaJibHOCTM, HO Bbl IIOJiyqMTe 6oJibIIIee YP:OBOJibCTBMe OT ee MCllOJib30BaHM51. 
He MP:MTe Ha11epeKop CBOMM qyBcrnaM. 



1.2. KaK Bb16paTb ce6e Mo6111nbHlllK 

MeHIO 

Ha Memo TeJie¢oHa npn noKynKe o6paruaTb BHHMam1e He CTOHT, KaK 

TIOKa3bIBaeT npaKTHKa, B Te'IeHHe HeCKOJibKHX L(HeH JIIOL(H npHBbIKaIOT K 

JII06oMy Memo, H OHO Ha'IHHaeT HM Ka3aTbC5I O'IeHb npOCTblM H JIOfH'IHbIM. 

Sl3blK 

Ilo.z:i:.z:i:epJKKa pyccKoro 5I3bIKa oLieHb BaJKHa. IloLITH Bee Mo.z:i:eJIH TeJie¢o

HOB HMeIOT pyccKoe MeHIO. IloMHMO MeHIO MOJKeT 6bITb pyccKa5I TeJie¢oH

Ha5I KHHra H SMS-coo6rueHHK 0TnpaBKa H npneM SMS-coo6rueHHH Ha 

pyccKOM 5I3bIKe no.z:i:.z:i:epJKHBaIOTC51 MHOrHMH COBpeMeHHbIMH TeJie¢ottaMH. 

3Ta cPYHKUH5I .z:i:eHCTBHTeJibHO y.z:i:o6tta. 

BpeMsi pa60Tb1 

KoMnattHH-npoH3BOL\HTeJIH yKa3bIBaIOT L(JIH CBOHX TeJie¢oHoB BpeMH 

pa6oTbl B peJKHMe OJKHL(aHH5I H BpeM5I pa60Tbl TeJie¢oHa B peJKHMe pa3ro

Bopa. K npnBe.z:i:eHHbIM .z:i:aHHbIM HYJKHO OTHOCHTbCH KaK K MaKCHMaJibHbIM 

BeJIH'IHHaM, KOTOpbie pe.z:i:Ko L(OCTHJKHMbl Ha npaKTHKe, peaJibHbie 3Ha'IeHH5I 

B 6oJibllIHHCTBe CJiyLiaeB MeHbllle, 'ITO MOJKeT 6bITb CB5I3aHO KaK c 30HOH He

yBepeHHOro npHeMa, TaK H 'IaCTbIMH nepeperHCTpaUH5IMH TeJie¢oHa B ceTH, 

HanpHMep npH LiaCTbIX noe3L(Kax B MeTpo. TaKJKe oLieHb 3HeproeMKa no.z:i:

cBeTKa 3KpaHa Ha 6oJibllIHHCTBe MOL(eJ):eH. 

Pe:IKHM O:IKH,ll;aHHH. IIo.z:i:pa3yMeBaeTc5I «HL(eaJibHoe~ (MaKCHMaJibHoe) 

BpeM5I pa6oTbl TeJie¢oHa B peJKHMe OJKH.D.aHH5I, OT TIOJIHOH 3ap5IL(KH L(O TIOJI

HOH pa3p5IL\KH aKKYMYJIHTopoB, H npH ycJIOBHH, 'ITO TeJie¢oH ocrneTcH 

JIHlllb BKJIIOqeHHbIM H fOTOBbIM K HCTIOJib30BaHHIO, HO He HCTIOJib3yeTC5I no 

Ha3HaqeHHIO. 

Pe:IKHM pa3rouopa. MaKCHMaJibHO B03MOJKHoe BpeMH pa6oTbI TeJie¢o

Ha B peJKHMe HenpepbIBHOro pa3roBopa, Ha KOTOpoe paCC'IHTaHbl aKKYMY

JI5ITOpbI L(aHHOH MOL(eJIH TeJie¢oHa. 

T.,m6aTape111 

OT Toro, KaKoH: aKKYMYJIHTOp yCTaHOBJieH B TeJie¢oHe 3aBHCHT He 

TOJibKO BpeM5I ero pa60Tbl, HOH cpoK cJiyJK6bI caMOro aKKYMYJI5ITOpa. JlH
THH-HOHHbie aKKYMYJIHTOpb1, KaK npaBHJio, o6ecneLIHBaIOT 60JibII1ee BpeMH 

pa60Tbl TeJie¢oHa npH TOH JKe eMKOCTH, 'IeM aKKYMYJI5ITOpbI .z:i:pymx THilOB. 

llx MOJKHO 3ap5IJKaTb B JII06oH: MOMeHT H He L(OJKHL(aTbC5I HX TIOJIHOro pa3-

p5IL(a. CnpaBeL(JIHBOCTH pa.z:i:H, CTOHT OTMeTHTb, 'ITO Bbl 6bICTpee CMeHHTe 

TeJie¢oH, qeM L(OJKL(eTeCb CMepTH aKKYMYJI5ITOpa, Be,[(b 3TO, KaK MHHHMyM, 



rnaaa 1 . KaK pa306paTbCSI B coapeMeHHblX COTOBblX Tenect>oHaX -

IlOJITopa ro.na HHTeHCHBHOH Harpy3KH. Ilptt Bhr6ope TeJiecpoHa 6oJibllIOe 

3Ha'!eHHe HMeeT eMKOCTb lI THIT aKKYMYJI5:1TOpHOH 6aTapett. OT ee eMKOCTH 

3aBHC5'.IT MaKCHMaJibHa5'1 rrpo.nomKHTeJibHOCTb pa3roBopa lI BpeM5'1 pa60TbI B 

pe:>KHMe OJKH.[(aHH5'1, a OT THrra - y.no6CTBO ITOJib30BaHH5'1 arrrrapaTOM lI cpoK 

cJiyJKfar 6aTapett. 

Hwce11b-KaaMueebte aKKyMy11Rmopbt (NiCd) uMe10m 3<jJ<jJeKm naMamu, u 
ux 11yJ1C110 pa3pRJ1Camb nepea 01iepea11oii 3apaaKoii. /Io3m0My maKUM 6ama
peRM c11eayem npeano1iecmb11umuu-uo1111bte (Li-Ion) u 11uKe11b-MemaJlJloiua
pua11bte (NiMH). 

Pa3Mep AMCnnesi 

Pa3Mep .nucrrJie5'1 orrpe.neJI5'.leTC5'1 KOJIH'leCTBOM TeKCTOBhIX cTpoK c rrttK

TorpaMMaMH, Ha KOTOpoe OH paCC'lHTaH. 

nonMct>OHMSI 

IlOJIHcpOHH'leCKOe BOCilpOH3Be.[(eHHe MeJIO.[(MH 3BOHKa - 3TO TaKOe 

BOCilpOM3Be,[(eHHe, rrpH KOTOpOM 0.[(HOBpeMeHHO rrpo11rpbrnaeTC5'1 HeCKOJib

KO HOT. 

MenoAMM M 3BOHKM 

OT rnro, HaCKOJibKO rpoMKMH 3BOHOK y TeJiecpoHa 3aBMCMT, ycJibIIIIMTe 

Bbl ero HJIM HeT B IIIYMHbIX MeCTax, a TaKJKe 3MMOH 113-ITO.[( O.[(eJK.[(bI. Ilpw 

IlOKYITKe rrpoBepbTe rpOMKOCTb, BbICTaBHB ee Ha MaKCHMYM M Cilp5:1TaB Te

JiecpOH, HarrpMMep B cyMKy. 

EoJibIIIMM ITJIIOCOM .[(JI5'1 TeJiecpoHa, 5'.IBJI5'.leTc5'1 B03MOJKHOCTb 3arr11c11 cBo

eH: co6crneHHOH MeJIO.[(MM, TaK KaK CTaH.napTHbie BaM CKOpee Bcero Ha.no

e.[(5'.IT. qMCJIO :i<i.lOJKeHHbIX B TeJiecpOH MeJIO.[(MH 3BOHKa BapbMpyeTrn (B 3a

BMCMMOCTM OT MO.[(eJIH) OT 1 .[(0 80. 

FM-nneep 

B TeJiecpoH MoJKeT fanb BCTpoeH FM-rrJieep. Ilpw rrepBoH, rrocJie BKJIIO

'!eHM5'1 TeJiecpoHa, 3arpy3Ke ay.nuo-rrJieepa cKaH11pyeTc5'1 Bea rraM5'1Tb Ha Ha

JIM'!Me B Hett MY3bIKaJibHbIX .naHHbIX. My3hIKY MOJKHO cJiyIIIaTb qepe3 Ha

YIIIHMKM. 

MP3-nneep 

B TeJiecpoH MOJKeT 6bITb BCTpoeH rrpowrpbrnaTeJih MY3hIKM cpopMaTa 

MP3 (MY3bIKY MOJKHO 3arpy3MTb c IIK). 
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1.2. KaK Bb16paTb ce6e M06MnbHMK 

BM6p03BOHOK 

EJiaro)l;ap51 BM6po3BOHKY Bbl CMO)KeTe OTKJIIoqaTb 3ByKOBOM 3BOHOK, HO 

rrpM 3TOM He rrporrycTMTe Bbl30B. y pa3JIMqHblX TeJiecpOHOB BM6p03BOHOK OT

JIMqaeTC51 no CMJie, qrn CB513aHHO c KOHCTpyKQMeii: arrrrapaTOB. Y Nokia 6210 
M Siemens S35 OHM rrpMMepHo O)l;MHaKOBbl, HO He)l;OCTarnqHo CMJibHbI. TaK, 

TeJiecpoHbl Philips o6Jia)l;aIOT oqeHb MOIQHblMM BM6po3BOHKaMM, KOTOpble 

MO)KHO rroqyBCTBOBaTb, )l;a)Ke ecJIM TeJiecpoH Jie)KMT B cyMKe p5I)l;OM c BaMM. 

<DyHKQM51 «BM6po3BOHOK~ II03BOJI5IeT rrpMHMMaTb 3BOHKM 6ecIIIyMHO. 

EcJIM Bbl He JII06MTe 6ecrroKOMTb oKpy)KaIOIQMX, TO B BaIIIeM TeJiecpoHe )l;OJI

)KeH 6blTb BM6p03BOHOK. 

Ilepea n01(ym<0u 06R3amello110 ucnotmaume ezo. Bu6po3eo110K y pa31lbtx 
meJLe<jJ011oe UMeem pa311y10 M.OUl/lOCmb. 

6yAlllnbHlllK 

TeJiecpoH MO:tKHO TaK:tKe MCIIOJib30BaTb B Kaqecrne 6y)l;MJibHMKa, )l;JI51 

3TOro TOJibKO Hy:tKHO BblCTaBMTb Heo6xO)l;MMOe BpeM51. 

lllrpb1 

06b1qHo TeJiecpoH co)l;ep:tKMT HeCKOJibKO BCTpoeHHblX Mrp. EcJIM arrrrapaT 

IIO)l;)l;ep:tKMBaeT Java (M GPRS), TO MO:tKHO caMMM 3arpy)KaTb Hrpbl m ceTH. 

IlpMCyTCTBHe B TeJiecpoHe HeCKOJibKHX MrpyIIIeK, oco6eHHO 3MeMKM, 

crroco6Ho CKpaCHTb BpeM51 O:tKH)l;aHHH me-HH6y.n;b B oqepe,n;M, HO MX HaJIH

qMe OTHIO)l;b He o6513aTeJibHO H He )l;OJI:tKHO BJIM51Tb Ha Balli Bb16op. 

KanbKYm1Top 

TaK :tKe, KaK M Mrpbl, 3TO rrpH5ITHblM ,n;oBecoK K TeJiecpoHy. 3rn cpyHKQH51 

oqeHb y)l;o6Ha, ecJIH Heo6xo.n;HMO rrpoH3BecTM rro)l;cqfa. TaK:tKe rroJie3eH H 

KOHBepTep BaJIIOT. 

'iaCbl 

QqeHb rrpIDITHoe )l;o6aBJieHMe K TeJiecpoHy. Be)l;b rrpM HaJIMqMM 3TMX 

cpyHKU:MM Bbl He TOJibKO CMO:tKeTe IIOCMOTpeTb B CIIMCKe rrporrym:eHHblX 

Bbl30BOB HOMep TeJiecpoH 3BOHMBIIIero, HO M yBM)l;eTb qHCJIO H BpeM51 

3BOHKa. 

OpraHai-1aep 

OpraHaM3ep - 3TO BCTpOeHHblM e:tKe)l;HeBHHK, B KOTOpblM MO:tKHO BHO

CHTb pac1rncaHHe Bcex CBOHX .n;eJI. 
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rnaaa 1. KaK pa306paTbCS1 a coapeMeHHblX coTOBblX Tenect>oHax -

ronOCOBOM Ha6op 1.1 AMKTOcl>OH 

[OJIOCOBOH Ha6op Bbl3bIBaeT TeJiecpOI-IHblM HOMep M3 3alIHCHOM 

KHM)KKM H Ha6ttpaeT ero, ,UJI5I 3TOro Heo6xo,UMMO 3aHeCTM B naM5ITb anna

paTa roJIOCOBble MeTKM, COOTBeTCTBYIOil(Me pa3JIIfqHblM TeJiecpOHHblM HO

MepaM. 

B 6oJibIIIHHcrne cJiyqaeB roJiocoBoii: tta6op 5IBJI5IeTC5I ,nonoJIHMTeJib

HOM cpyHKUMeM, KOTOpoii:, KaK noKa3bIBaeT npaKTMKa, MHOrMe He nOJib3y

IOTC5I. A BOT HaJIHqHe ,UHKTOcpOHa, KOTOpblM no3BOJI5IeT BO BpeM5I pa3roBO

pa 3anttcaTb ero qacTb, oqeHb y.uo6tto. IIpe,n:CTaBbTe, qrn Tenepb He HY)KHO 

3anMCbIBaTb Ha JIMCTKe 6yMarM qeM-TO TeJiecpoH, ,UOCTaToqHo Ha)KaTb Ha 

O.UHY KHOnKy. B JII06oii: MOMeHT B 6y,nyll(eM Bbl CMO)KeTe BOCnpOM3BeCTM 

3TOT KycoqeK pa3roBopa. BCTpoeHHblM .UMKrncpott oqeHb y.uo6tta5I ¢YHK

UM5I, KOTOpa5I n03BOJI5IeT BbIIIOJIH5ITb 3anHCH Heo6xonHMOM MHcpOpMaUMM. 

TaK)Ke IJ:MKTOcpOH MO)KHO HCnOJib30BaTb B KaqeCTBe 3BYKOBOM 3anMCHOM 

KHM)KKH . 

. 3anMCH8SI KHM>KKa 

Ilptt Bb16ope TeJiecpotta 3TOT napaMeTp He noJI)KeH ttrpaTb peIIIaIOil(eii: 

poJIM. IIpttBblKHYTb MO)KHO npaKTHqecKM K JII06oii: TeJiecpottttoii: KHMre. Ko

Heqtto, 6yneT oqeHb npH5ITHO MMeTb B03MO)KHOCTb 3anttcaTb HeCKOJibKO HO

MepoB TeJiecpOHOB, TaK)Ke 3aHeCTM 3aMeTKY M 3JieKTpOHHblM anpec /l:JI5I on

HOro MMeHH B KHHre. Ho 3a 3TY nonoJIHHTeJibHYIO cpyttKUMOHaJibHOCTb 

npttnfarn nJiaTMTb, nonyMaii:Te, HY)KHO JIH 3TO BaM peaJibHO? 

DblTb MO)KeT, Bbl co6ttpaeTecb 3anttcaTb Bcero ttecKOJibKO HOMepoB, 

rnrna 3aqeM BaM 6oJibIIIa5I 3anHCHa5I KHttra?! Ha qrn neii:crnttTeJibHO CTOMT 

o6paTHTb BHHMaHMe, TaK 3TO Ha TO, TI03BOJI5IeT JIM TeJiecpoH pa60TaTb c pyc

CKMMH MMeHaMM B TeJiecpOHHOM KHHre, npttqeM He TOJibKO qifTaTb HX (Ha

npMMep, KaK TeJiecpoHbl Siemens), Ho M 3anttcbIBaTb. 

noAC"leT AnMTenbHOCTM 1.1 CTOMMOCTM pa3rOBOpa 

EcJIM Bbl rrJiattttpyeTe noJib30BaTbC5I 6ecnJiaTHblMH noporaMH BpeMe

HH HJIH BblroBapnBaTb He 6oJiee O/l:HOM MHHYTbl, a 3TO Bblro/l:HO Ha HeKO

TOpblX TapHcpHblX TIJiaHax, .TO BaM CJienyeT o6paTMTb BHHMaHHe Ha 

ttaJinqne TaMMepa. Ott npncyTcrnyeT He y Bcex TeJiecpoHOB, ttanpnMep, 

KOMnaHM5I Nokia npnHUMTIHaJihHO He nonnep)KHBaeT 3TY cpyttKUMIO. Ca

Mhle yno6Hhle TaMMepbl, no MOeMy MHeHHIO, B TeJiecpottax KOMTiaHHH 

Motorola. 11ttnnKarnp noKa3brnaeT BpeM5I, npoIIIenIIIee c ttaqaJia pa3roBo

pa, H COOTBeTCTBeHHO no 3aTpaqeHHOMY BpeMeHH Ha pa3roBop MO)KHO 

oueHHTb ero CTOHMOCTb. 



1.2. KaK Bb16paTb ce6e M96MnbHMK 

WAP 

Wireless Application Protocol (W AP) - 3TO npoTOKOJI 6ecnpoBo,n:Ho

ro ,n:oCTyna K HH<popMaUHOHHbIM H cepBHCHbIM pecypcaM rno6aJihHOH CeTH 

11HTeptteT tterrocpe,n:CTBeHHO c M06HJibHbIX TeJie¢ottOB. 

. ::ho MOi'(H<UI B IIOCJie,n:ttee BpeM5I ¢YHKUH5I, HO peaJibHO B Harnett CTpatte 

otta tte O'leHb H tty)lrna. B KpyrrtthIX ropo.n:ax, B MocKBe H CattKT-IleTep6yp

re .n:eilcTBHTeJihHO ecTh W AP-pecypch1, HHTepectthie o6bI'IHhIM rroJib30Ba

TeJI5IM, - 3TO pacrrwcattwe TeJieBH3HOHHhIX rrporpaMM, rroro.n:a, Kypc ,n:oJIJia

pa H rrpo'lee. TeM He Mettee BIIOJIHe B03MO)KH0 3aMeHHTb HX Bee IIOi'(IIHCKOH 

Ha SMS-coo6mettH5I Ha o.n:ttoM H3 cai1:TOB B 11ttTeptteTe. 

MOA9M 

Mo.n:eM - 3TO B03MO)KHOCTh HCIIOJih30BaHH5I M06HJibHoro TeJie(l>otta B 

Ka'leCTBe MO,n:eMa rrpH coe,n:HHeHHH c KOMIIbIOTepoM. 

E-mail-Kn1.1eHT 

HaJIH'IHe B TeJie¢otte BCTpoettttoro IIO'ITOBoro KJIHeHTa POP H SMTP, 

II03BOJI5IIOIUero HCIIOJib30BaTh M06HJibHbIH TeJie¢oH i'(JI5I IIOJiy'leHH5I HJIH 

OTIIpaBJieHH5I 3JieKTpOHHbIX IIHCeM. 

Bluetooth, l,llK-nopT 1.1 T. n. 

EcJIH HYJKHO rrepe,n:aTb Ha .n:pyroi1: TeJie¢ott KapTHHKY HJIH MeJio,n:w10, 3a

rpy3HTh .n:attHhie H3 IIK, rro,n:KJIIO'IHTh ttoyT6yK HJIH KapMaHHhIH KOMIIhIOTep 

K 11HTeptteTy '1epe3 TeJie¢ott - TO BaM IIOHa.n:o65ITC5I ¢YHKUHH rrepe,n:a'IH 

,n:aHHhIX. CaMhIH TeXHH'leCKH rrpocToil H .n:ocTyntthIH crroco6 coe.n:wtteHH5I c 

KOMIIhIOTepoM - '1epe3 coe,n:HHHTeJihHhIH rnttyp, rro,n:KJIIO'laeMbIH K USB

HJIH COM-rropTy. Ilpw HaJIH'IHH rro.n:o6ttoro coe.n:wtteHH5I H cneuwaJibttoro 

rrporpaMMHOfO o6ecrre'leHH51 II05IBJI5IeTC51 B03MO)KHOCTb pe,n:aKTHpOBaHH51 

a.n:pecttoi1: KHHrn TeJie¢otta Ha IIK, cwttxpoHH3aUH51 a.n:pecttoi1: KHHrH TeJie

¢otta c .n:aHHblMH KOMIIbIOTepa, 3arpy3Ka MeJIOi'(HH ( ttarrpHMep, ¢ai1:Jibl 

MIDI, MP3), 3acTaBOK H JIOroTHIIOB, o6ttoBJiettwe rrpornHBKH TeJie¢otta. 

Y coe.n:wtteHH51 Ka6eJieM ,n:Ba tte,n:oCTaTKa: OTCYTCTBHe yttwBepcaJihHOCTH 

(pa3HhIM TeJie¢ottaM tty)KtthI pa3JIH'IHhie Ka6eJIH, rro,n:KJIIO'IHThC51 MO)KHO 

TOJihKO K IIK) H, KaK 3To HH CTpatttto, BhICOKa51 uetta (wx rrpwxo,n:HTC51 rroKy

rraTb oT,n:eJibHO ). fopa3,n:o 6onee yttHBepcaJibHhI coemrneHH51 no BCTpoeH

HOMY 11K-rropTy (wtt¢paKpactthIH rropT, IRDA) H pa,n:HOHHTep¢ei1:cy 

Bluetooth. 11K-rropTbI 6oJiee pacrrpoCTpatteHhI, HO IIOJib30BaTbC51 HMH He 

O'leHh y.n:o6tto, TaK KaK rrpHXOi'(HTC51 paCIIOJiaraTh ycTpOHCTBa Ha tte60J1b

IIIOM paCCT05IHHH B o6naCTH IIp5IMOH BHi'(HMOCTH ( CKOpOCTb rrepe,n:a'IH He-
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rnaaa 1. KaK pa306paTbCS1 a coapeMeHHblX coTOBblX Tenecl>oHax -

6oJihIIIaJI). CB513h no pa.1u10 6brCTpee, H TeJie¢oH He o6513aTeJihHO .n:ocrnnaTh 
m KapMaHa. A MO:JKHO KYIIHTh cneuHaJihHYIO Bluetooth-rapHHTYPY - Tor
.n:a MO:JKHO 6y.n:eT pa3roBapHBaTh IIO TeJie¢oHy, KOTOpbIH Jie:JKHT, HanpHMep, 
B 6ap,n:aqKe BaIIIero aBTOM06HJI51 (H ,n:a:JKe Ha6MpaTh HOMepa IIpH HaJIHqHH 
fOJIOCOBOro Ha6opa). MHHyc, KaK H y Bcero xopoIIIero, O,UHH - OTHOCH
TeJibHO BhICOKaJ! ueHa. 

Bluetooth - meXHollOlUR paouocoa3u MaJlOU oaJlb1locmu (oKollo 10 M), 
KOmopaR n0380JlRem ycma1l08Umb 8blCOKOCKOpOCm1lOC 6ecnp08001lOe COCOU-
1lC1lUC Mo6UJlb1lOlO mellepo1ta c 1tacmollb1lblM IIK, nopmamuB1lblMU u Kap
MamtblMU KOMnb10mepaMU. 

HK-nopm - U1tppaKpac1lbtu nopm, no300Jlaem ycma1looumb 6ecnpoooo-
1toe coeou1te1tue M06Ullb1lozo mellepo1la c Jl106blM ycmpoucmooM, UMe10w,UM 
HK-nopm (1toym6yKoM, KapMa1l1lblM KOMnb10mepoM, MooeMoM), Komopbtu 
1laxooumca o npRMou ouoUMocmu om annapama (oaM He no1taoo6umca om
oellb1lbtU Ka6eJlb OJlR C8R3U c KOMnb10mepoM u 3azpy3KU H080l0 JlOlOmuna UJlU 
Melloouu Ha oaw mellepoH). B nepoy10 o1lepeob, HK-nopm 1lyJ1CeH ollR cuH
xpoHu3alJiUU c IIK. TaKJ1Ce Bbl cMoJ1Ceme ucnollb30Bamb mellepoH o Ka1lecmoe 
MOOeMa ollR Hoym6yKa npu HaJlU1lUU HK-nopma. 

Coo6~eHMR 

B Hacrnmuee npeM51 cyruecrnyeT TPH BH,n:a coo6rueHHH: SMS, EMS H MMS. 
SMS (Short Message Service) - HaH6oJiee pacnpoCTpaHeH, npe.n:crnn

JI5.leT co6on tte6oJihIIIOH TeKcT, pa3MepoM He 6oJiee 160 CHMBOJIOB. He6oJib
IIIaJI CTOHMOCTb HCXO.U5.!IUero coo6rueHH51 ( 1.5 ... 2 py6.) H 6ecnJiaTHOCTb BXO
.U5.!IUero C,UCJiaJia 3TOT cepBMC oqeHb IIOIIYJI5.!pHbIM. qT06hr IIOJIHOUeHHO 
IIOJih30BaThrn SMS, TeJie¢oH ,n:oJI:JKeH KoppeKTHO orn6pa:JKaTh pyccKHH 
TeKcT. ,l{JI51 Ha6opa coo6rueHHH c KJiaBHaTyphr TeJie¢otta HY:JKHO, qrn6br Ha 
KHOIIKax 6brJIH pyccKHe 6yKBhI. XopoIIIo, ecJIH B TeJie¢oH ~npoIIIHn pyc
CKHH cJioBapb .UJI51 ycKopeHHoro BBo,n:a (OH :JKe npe,n:HKaTHBHhIH BBO.U T9). 
IlocbIJiaTh coo6rueHH51 MO:JKHO He TOJibKO c TeJie¢otta, HO H H3 I1HTepHeTa. 
HeKornphre oneparnphr II03BOJI5.IIOT npHHHMaTh 3JieKTpOHHhre IIHChMa B BH
.n:e SMS - oqeHh noJie3HaJI B03MOJI<HOCTh, npan,n:a, orpaHHqeHHe no pa3Mepy 
coo6rueHH51 He II03BOJI5.ICT IIOJiyqaTh ~IIOJIHOBeCHhie~ 3JieKTpOHHhie IIHChMa. 
HeKoTopbre TeJie¢otthr II03BOJI5.IIOT ~CKJie:irnaTh~ HeCKOJihKO coo6rueHHH B 
o,n:Ho, yneJIHqHBM .UJIHHY coo6rueHH51 (ttanpHMep, Siemens MSS - .n:o 760 
CHMBOJIOB, Samsung SGH C100 - .n:o 918). 

MMS (Multimedia Messaging Service) no3BOJI5.leT npHHHMaTb HJIH ne
pe.n:anaTb IlOJIHOUBCTHbIC KapTHHKH, ¢ornrpa¢HH, MeJIO,UHH H BH,n:eopoJIH-
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1.2. KaK Bb16paTb ce6e M06MnbHMK 

KM. 3TOT CTaH,/lapT HaXO,/lHTC.H B COCTOHHHH pa3BHTHH. <l>aKTH<ieCKH, 3TO 
rn6p11.n SMS H e-mail: coo6m:ett11e MMS 6oJibllle Bcero ttanoMHHaeT aJieK
Tpottttoe nHChMO c npHJIO:>KeHHhIM cpaii:JIOM MYJihTHMe.n11a. H11qero Y.UHBH
TeJibttoro, qTo 3TOT npoTOKOJI 6y.neT pa6oTaTb TOJibKO Ha TeJiecpottax, no,l(
.nep:>KHBaIOm:Hx GPRS-cTatt.napT Mo6HJibHoro HttTeptteTa. 

EMS (Enhanced Messaging Service) paclllHpaeT B03MO:>KHOCTH SMS: 
TeKcT MO:>KHO cpopMaTHpoBaTb, HeT orpatt11qeHHH no paaMepy. Mo:>KHO 
BKJIIOqaTb B coo6m:eHHH npocTeH:urne H3o6pa:>KeHHH (B TOM q11cJie, aHHMH
poBaHHbie) H MeJIO./lHH. Ho ecJIH TeJiecpoH noJiyqaTeJia He noMep:>KHBaeT 
3TOT CTaH,/lapT, TO OH npIIMeT TOJibKO TeKCTOByIO qacTb coo6m:eHIIH ( 06b1q
HbIH SMS). 

EMS no3BOJIHeT npIIHHMaTh IIJIH nepe.naBaTh TeKCT coo6m:eHIIH (:>K11p
HhIH lllpllcpT, KypCIIB, no.nqepKIIBaHJfe OT,/leJibHbIX CJIOB), 06MeH11BaTbCH 
KapTHHKaMll 11 JIOrOTIInaMII. 

GPRS 

GPRS (General Packed Radio Services) - ycJiyra naKeTHOH nepe.l(aqII 
.naHHbIX no pa.u110KaHaJiy, 06ecneq11BaeT nOCTOHHHOe no.nKJiroqem1e qepe3 
GPRS-TeJiecpoH K ceTH l1HTepHeT, np11qeM a6oHeHT MO:>KeT 3BOHIITb II npII
HIIMaTb 3BOHKI1, He npepbIBaH coe,/ll!HeHIIH c l1HTepHeTOM. 

HaJI11q11e GPRS no3BOJIHeT noJiyqaTb II OTnpaBJIHTb 3JieKrpOHHbie 
nHCbMa, nocem:aTb l1HTepHeT-cepBepbI, llCnOJib30BaTb TeJiecpoH B KaqecTBe 
MO,l(eMa. B KOHeqHOM HTore noJie3HOCTb 3TOH ycJiyrn onpe.neJIHeTCH B03-
MO:>KHOCTHMll TeJiecpoHa: OH ,/lOJI:>KeH, KaK MllHHMyM, o6Jia.uaTb xopOIIIHM 
.n11cnJieeM .UJIH noJIHOlleHHoro orn6pa:>KeHHH 11HcpopMa1IIIII. ECJIH Bbl co6II
paeTecb BhIXO./lHTb B l1HTeptteT c HoyT6yKa IIJIH KIIK qepe3 M06IIJihHhlM 
TeJiecpoH, TO CTOHT 3apaHee peIIIIITh, KaKoii cnoco6 coe.n1mettHH c TeJiecpo
HOM 6y.neT llCnOJib30BaTbCH (qepe3 coe,/lllHIITeJibHbIH Ka6eJib HJill 
HK-nopT). ,llaJibHeiiIIIee pa3BHTHe TeXHOJIOrnll GPRS - EDGE. IlpII no
Mom:11 3TOH TeXHOJIOfHH CKOpOCTb o6MeHa ,naHHblMH B03pacTaeT BABOe. 
EDGE aKTHBHO He IICnOJih3yeTca poccHHCKHMII oneparnpaMH, TaK qrn no
Ka noeynKa TeJiecpoHa, noMep:>KHBaromero STY TexttoJior1110 npe:>K,/leBpe
MeHHa. 

noAAeP>KKa Java 

TeJiecpott, noMep:>KHBarom:IIH: java-npIIJio:>KeHHH, MO:>KeT IIcnoJIHHTb 
nporpaMMbl, Han11caHHbie Ha H3bIKejava, qTo no3BOJIHeT CKaq11BaTb ll3 l1H
TepHeTa qepe3 W AP-6pay3ep HOBhie java-np11J1o:>Kemrn, Hanp11Mep: HrpbI, 
e:>Ke.nHeBHHKH, KapTbl MeTpo, aHrno-pyccKHe paarOBOpHHKH. ·----26 



rnaaa 1. KaK pa306paTbCS1 a coapeMeHHblX coTOBblX Tenecl>oHax -

AHT8HH8 

MHome noKynaTem1 06pama10T BHIIMami:e, KaKa5I aHTeHHa y TeJiecpoHa, 

BCTpoeHHa5.! IIJIII BHernH5.!5I. B 6oJibll1IIHCTBe cJiy'laeB HaJIII'!IIe BHyTpeHHeii: 

aHTeHHbl He CKa3bIBaeTC5I Ha 'IYBCTBIITeJibHOCTII TeJiecpoHa, oco6eHHO B ro

pO,UCKIIX ycJIOBII5IX. He pyKoBo.ucrnyii:TeCb npII Bb16ope 3TIIM npII3HaKOM. 

8CTl)08HH8SI rpOMKaSI CBSl3b 

Ol.!eHb y.uo6Ha5.! cpyHKIIII5I, Kor.ua Bbl MOJKeTe, He .uep:>Ka TeJiecpoH B py

Kax, o6maTbC5I c BaillIIM co6ece,UHIIKOM. IlpII 3anpeTe Ha pa3fOBOp B aBTO

M06IIJie no COTOBOMY TeJiecpoHy 6e3 rpOMKOM CB5.!3II IIJIII TeJiecpOHHOM rap

HIITYPbl 3Ta cpyHKIIII5I cTaHoBIITrn oco6eHHO aKTYaJibHoii:. HaII6oJiee xopo

rno BCTpoeHHa5.! rpOMKa5.! CB5.!3b peaJIII30BaHa B TeJiecpoHax KOMnaHIIII 

Panasonic. 

BcTpoeHHaS1KaMepa 

BCTpoeHHa5.! IIIIcppoBa5I cpornKaMepa B TeJiecpoH no3BOJI5IeT .ueJiaTb 

CHIIMKII c He60Jibll1IIM pa3perneHIIeM. 

PeaioMe 

KaK BII,UHO II3 napaMeTpOB, n03IIllIIM, no KOTOpbIM MO/KHO BbI6paTb 

TeJiecpoH, He TaK YIK MHoro. IlpII Bb16ope pyKoBo.ucrnyii:Tecb 3,UpaBbIM 

CMhICJIOM II He roHIITech 3a .uerneBII3Hoii:. EcJIII eCTb XOT5I 6br He6oJibrnIIe 

COMHeHII5I, TO Jiy'lrne OTKa3aTbC5I OT noKynKII IIJIII OTJIOJKIITb ee II HeMHOfO 

no.uyMaTb. Ha JIIICTe 6yMarII BbIIIIIillIITe Te cpyHKllIIII, KOTOpbre Bbl C'IIITae

Te nepBOO'Iepe,UHbIMII II cpaBHIITe c xapaKTepIICTIIKaMII pa3JIIIl.J:HbIX MO,Ue

Jieii:. IlonbITaii:TeCb Y3HaTb OT3bIBbI He TOJibKO npo.uaBIIOB, HO II noJib30Ba

TeJieii: 0 BbI6paHHOM BaMII MO,UeJIII. 
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1.3. KAKYBEnM"iMTb 30HY AEMCTBMSI 
COTOBOro TEnECl>OHA 

AttTeHHbI B Mo6MJibHOM TeJiecpOHMM 3aHMMaIOT oeo6oe MeeTO. I1MeHHO 

OHM eB.H3bIBaIOT TeJiecpOHHbIM arrrrapaT e eoTOBOM eMCTeMOM If o6eerre'IMBa

IOT eoe,l(MHeHMe. y KYIIJieHHOro BaMM TeJiecpoHa yJKe eeTb rrpoeTa.H If y.z:i:o6-

HM MaJiora6apHTHa.H attTetttta. B 6oJihIIIMHeTBe eJiytiaeB otta o6ecrretiMBaeT 

yeTOM'IMBYIO eB.H3h. Ho 6hrnaIOT ewTyauww, Kor.z:i:a M3 TeJiecpotta HYJKHO «BbI

JKaTb~ Bee, 'ITO TOJibKO B03MOJKHO. 

HeKOTOpbre IIOJib30BaTeJIM eoTOBbIX TeJiecpOHOB He 3HaIOT, 'ITO ,l(aJKe B 

rrpe.z:i:eJiax 30Hbl o6eJiyJKMBaHM.H IIO'ITM Ka)K,l(OM 6a30BOM CTaHUMM, He3aBM

eMMO OT rrpwtta.z:i:JieJKHoeTM K orrepaTOpy eoTOBOM C:B.H3M (entt.z:i:apTy), 6brna

IOT ytiaeTKM e HerapaHTHpOBaHHbIM IIOKpbITMeM. I1Homa BeTpetiaIOTe.H 

«MepTBbie 30HbI~, r.z:i:e .l(JI.H IIOTepH MJIM BOeeTaHOBJieHM.H eB.H3M .l(OCTaTO'IHO 

e.n:eJiaTb 2 ... 3 IIIara B eTOpotty. KoJIMtieeTBO 6a30BbIX eTaHUMM B pa3Hhrx 

paii:ottax ropo.n:a 3TY rrpo6JieMy B OT,l(eJibHO B3.HTOM KOHKpeTHOM MeCTe IIOJI- t 
HOeTblO He peIIIaeT. 3TO 6e.z:i:a He TOJibKO eoTOBOM eB.H3M, HO .l(aJKe If TeJieBM

.n:eHM.H ( o6Jia,uaIOrn;ero MOIIJ;HbIMM rrepe.n:anwKaMH). 

Ha Katieerno eoe,.n:wtteHM.H BJIM.HeT MHOJKeerno cpaKTOpoB: KOHcpwrypa

UM.H aHTeHHbI, HaXO.l(.HIIJ;Mern B Herroepe.n:eTBeHHOM 6JIM30eTM OT Hee o6oeK

TbI, rrpaBMJibHOe 3a3eMJieHMe, yroJI OTKJIOHeHM.H OT BepTHKaJIM, .UJIMHa eo

e,l(MHMTeJibHOro Ka6eJI.H. 

KotteTpyKUM.H eoBpeMeHHOro M06MJibHoro TeJiecpoHa He II03BOJI.HeT Me

IIOJib30BaTb BbieOK03cpcpeKTMBHYIO BCTpoeHHYIO aHTeHHy, II03TOMy, .l(JI.H TO

ro 'IT06br o6eerre'IMTb KatieeTBeHHYIO eB.H3b B MeeTax e He.n:oeTaTO'IHbIM pa

.UMOIIOKpbITMeM, eii: Heo6xo.n:MMa IIOMOIIJ;b - .UOIIOJIHMTeJibHM eMeHHM 

attTeHHa. Otta oeo6eHHO Heo6xo.z:i:wMa TeJiecpotty B aBTOMo6wJie, TaK KaK Ky-

30B IIOeJie.n:ttero .HBJI.HeTe.H eBoeo6pa3HbIM 3KpaHOM, rrpeII.HTeTBYIOIIJ;MM 

rrpOXO)K,l(eHMIO pa,u!IOeMrnaJia If MeKaJKaIOIIJ;MM ero. IlpaKTM'IeeKM Bee TMIIbI 

TeJiecpottoB .n:orryeKaIOT werrOJib30BaHMe eMeHHhIX aHTeHH. O.z:i:ttaKo yerrex 

6y.n:eT o6eerretieH JIMIIIb TOr,l(a, Kor.n:a aHTeHHa MeIIOJib3yeTe.H rrpaBMJibHO. 

CMeHHhre attTeHHbI MMeeT eMbieJI rrpwMeH.HTb B TOM eJiytiae, eeJIM ypo

BeHb rrpHHMMaeMoro eMrHaJia HaeTOJibKO MaJI, 'ITO eB.H3b CTaHOBMTe.H Heye----27 



rnaBa 1. KaK pa306paTbCSI B COBpeMeHHblX COTOBblX Tenecl>OHaX -

TOH'-IIIBOM. B rrpoTIIBHOM cJiy'-Iae CB.H3b MO:iKeT ,l(a:iKe yxyi'\IIIIITbC5I. Mo:iKHO 

BbI,l(eJIIITb HeCKOJihKO CIITyaIIIIH, KOr,l(a 11eJiecoo6pa3HO rrpHMeHeHIIe CMeH

HbIX aHTeHH: 

• Pa3roBop Be,l(eTc5I II3 aKpaHIIpoBaHHoro rroMemeHII5I IIJIH I13 aBTOM0-

6IIJI5I. BbitteceHHa5I Hapy:iKy attTeHHa cymecTBeHHO YJIY'-IIIIaeT Ka'-IecT

BO CB5I3I1. IlpII'-IeM, ecJIII 3a rrpe,l(eJiaMII aBTOM06IIJI5I (HJIM 3,l(aHI15I) 

ycJIOBI15I rrpoXO:iK,l(eHI15I CIIrHaJia xopOIIIIIe, HeT Heo6XO,l(I1MOCTH IIpM

MeH5ITb aHTeHHbI c IlOBbIIIIeHHbIM ycIIJieHIIeM. 0.l(HaKO HaJIMlJ:He Ka6e

JI5I Me:iK,l(Y aHTeHHOM I1 TeJiecpoHHbIM arrrrapaTOM ll B HeKOTOpbIX cJiy

lJ:a5IX ,l(OilOJIHMTeJibHbIX pa3beMOB ( oco6eHHO 6eCKOHTaKTHblX - eM

KOCTHbIX I1 llHi'\YKTHBHbIX) rrpHBO,l(llT K HeKOTOpbIM IIOTep5IM CIIrHaJia. 

• Me:iKi'\Y a6otteHTOM, roBOp5IIIIIIM rro TeJiecpotty, H 6a30BOH cTaHI.i;IIeH 

HaXO,l(5ITC5I MaCCIIBHbie coopy:iKeHI15I, CKJia,l(Kll MeCTHOCTH I1JII1 TOJIC

Tbie CTeHbI. CIIrnaJI MO:iKeT 6bITb CllJibHO OCJia6JieH H pacrrpoCTpa

H5ITbC5I He ropI130HTaJibHO. 

• Pa3roBop Be,l(eTrn Ha 6oJihIIIOM Yi'\aJieHIIII OT 6JIII:iKailIIIeil 6a30BOH 

CTaHIII1I1 - Ha KpaIO I1JII1 3a npe,l(eJiaMII 30Hbl ,l(eHCTBI15I COTOBOM CIIC

TeMbI. CIIrHaJI CIIJibHO ocJia6JieH, HO pacrrpocTpaH5IeTC5I ropII30HTaJib

HO. 1(eJiecoo6pa3HO IIpIIMeHIITb aHTeHHY c YCIIJieHIIeM He Mettee 7 ,l(D, 

rrpe,l(IIO'-ITIITeJibHO IIITbipeByIO. 

IlpII ocymecrnJieHIII1 CB5I3I1 co CTallllOHapHbIX o6beKTOB (KBapTMp, 

OcpllCOB, ,l(a'-I) 11eJiecoo6pa3HO I1CilOJib30BaTb HarrpaBJieHHbie BHeIIIHIIe aH

TeHHbI. Kotte'-IHO, rrpII 3TOM TeJiecpoH cTaHOBIITC.H Mettee <1M06IIJibHbIMi>, 

TaK KaK OH 6y.l(eT IIO,l(KJIIOlJ:eH '-Iepe3 crre11IIaJibHblH a,l(aIITep K aHTeHHOMY 

Ka6eJIIO, HO KalJ:eCTBO CB5I3I1 BO MHOrIIX CJIY'-Ia5IX CTaHOBI1TC5I ,l(a:iKe BbIIIIe, 

lJ:eM npII ,l(BII:iKeHIII1 p5I,l\OM c 6a30BOH CTaHIIIIeH. 

Ceil'-Iac B Ka:iK,l(OM canotte CB5I3II MO:iKHO KYIIIITb caMbie pa3Hoo6pa3Hbie 

aBTOM06MJibHbie ll CTaIIIIOHapHbie aHTeHHbI. Ilorrpo6yeM pa3o6paTbC5I, 

HY:iKHa JIII Boo6me ,l(OI10JIHI1TeJibHa5I BHeIIIH5I5I aHTeHHa, lJ:eM OHII OTJII1lJ:a

IOTC5I i'\pyr OT i'\pyra, KaK BbI6paTb IIO,l\XO,l\5IIIIYIO MO,l(eJib. 

Ha'-IHeM c HaII6oJiee lJ:acTo BCTpe'-Ia10meroc.H npIIMepa IICITOJib30BaHII5I 

M06IIJihHOro TeJiecpoHa - B i'\BII:iKYIIIeMC5I aBTOM06IIJie. B 3TOM CJIYlJ:ae BbI

HOCHbie aHTCHHbl OTBO,l(5IT I13JIY'-ICHHe TeJie¢oHa OT roJIOBbl, a TaK)Ke yBeJIH

'-IIIBaIOT ero '-IYBCTBHTeJibHOCTb. 11crrOJib3Y5I aBTOM06HJibHYIO aHTeHHy, Bbl 

YJIYlJ:IIIaeTe KalJ:ecrno CB5I3II, npo.l(JieBaeTe cpoK pa6oThI 6arnpeII TeJiecpoHa 

H orpa:iK,l\aeTe ce65I OT aJieKTpoMarnIITHoro H3Jiy'-IeHH5I. Mo)KHO rrpocTo 

IlOCTaBIITb MarHIITHYIO aHTeHHy Ha KpbIIIIY aBTOM06HJI5I HJII1 3aKpeIIHTb ee 

Ha 6oKOBOM-CTeKJie. 

28EilEI ...... 
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Oco6eHHOCTM paAMOneperoaopoa, BeAy~111xcsi 1113 aBTOM06111nst 

CeaHc CB513M, ocyruecrnJrneMhIH MeJKJJ:Y JJ:BMJKYIUMMMC51 a6oHeHTaMM 

(aBTOM06MJI51MM) MJIM KOrJJ:a OJJ:MH M3 a6oHeHTOB HaXOJJ:MTC51 B JJ:BMJKeHMM, 

MMeeT CBOM oco6eHHOCTM He TOJihKO M3-3a nepeperMCTpaQMM MeJKJJ:Y COTa

MM, HO M M3-3a oco6eHHOCTett KY30Ba aBTOM06MJI51, KOTOpbIH, KaK npaBMJIO, 

caM 51BJI51eTC51 IIOMexoH: paJJ:M006MeHy. ffoqeMy JKe CB513h M3 aBTOM06MJI51 

xyJKe, qeM Ha OTKpbITOM MeCTe, M qTo JKe KOHKpeTHO npoMCXOJJ:MT? 

BHyTpM aBTOM06MJI51 pa6orncnoco6HocTh TeJiecpoHHoro annapaTa pe3-

KO IIOHMJKaeTC51, IIOCKOJihKY B HeM CMrHaJI OT 6a30BOH CTaHQMM npMHIIMaeT

C51 HaMHOro xyJKe, qeM CHapyJKM. 

BHyTpM aBTOMo6MJI51 M3JiyqeHMe OT co6crneHHOH aHTeHHhI TeJiecpoHa 

MHOroKpaTHO OTpaJKaeTC51, B pe3yJihTaTe qero Bee naccaJKMpbI OKa3hIBaIOT

C51 CIIJJ:51IUMMM KaK 6br BHYTPM MMKpOBOJIHOBOH neqM. 

IlpMHMMa51 HeJJ:OCTaTOqHo CMJihHhIH CMrHaJI, annapaT IIOJiyqaeT OT 6a3o

BOH CTaHQMM KOMaHJJ:Y IIOBhICMTh ypoBeHh MOIUHOCTM; CJieJJ:OBaTeJihHO, yBe

JIMqMBaeTC51 ypoBeHb M3JiyqeHM51 M IIOBhIIIIaeTC51 paCXOJJ: 3JieKTp03HeprMM. 

PaJJ:MOCMrttaJI, M3JiyqaeMhIH TeJiecpoHoM, MoJKeT oTpa3MThC51 Ha pa6oTe 

3JieKTpOHHhIX ycTpOHCTB M CMCTeM aBTOM06MJI51. 

BHeIIIH5151 aHTeHHa He TOJihKO noMoraeT M36eJKaTh BhIIIIenepeqMcJieHHhIX 

HenpM51THOCTeH, HOM yJiyqIIIaeT KaqecTBO CB513M. ,lloCTMraeTC51 3TO B OCHOB

HOM 6JiaroJJ:ap51 BhIBeJJ:eHmo cMrttaJia 3a npeJJ:eJihI aBTOM06MJI51 M 6oJiee 3cp

cpeKTMBHOMY nepepacnpeJJ:eJieHMIO JJ:IIarpaMMhI HanpaBJieHHOCTH aHTeHHhI. 

Hatt6oJihIIIee pacnpocTpaHeHMe noJiyqMJIM KOJlllU11eap11bte u n;w11ap11bte 

a11mellllbl. y KaJKJJ:OH eCTh CBOM IIJIIOChI M MMHYChI. TaK, KOJIJIMHeapHbie aH

TeHHhI cnoco6Hbl ycMJIMBaTh CMrHaJI BHe 3aBMCMMOCTM OT Toro, B KaKOH 

CTOpoHe OT HMX pacnOJIOJKeHa 6a30Ba51 CTaHQM51, 3aTO IIJiaHapHbie pacnoJia

raIOTC51 BHYTPM aBToMo6MJI51 M, KaK cJieJJ:CTBMe, 6oJiee 3aIUMIUeHhI OT aTMO

ccpepHhIX B03JJ:eHCTBMH M JII06MTeJieH qyJKOH co6crneHHOCTM. 

CornacHo TeopMM pacnpoCTpaHeHM51 3JieKTpoMarttIITHhIX BOJIH, JJ:JI51 

OIITMMaJibHOro cpyHKQMOHMpOBaHM51 B aBTOM06MJie aHTeHHa JJ:OJIJKHa: paB

HOMepHO M3JiyqaTh CMrHaJI BO Bee CTOpOHhI B ropM30HTaJibHOH IIJIOCKOCTM 

(HMeTb KpyroByIO JJ:HarpaMMY HanpaBJieHHOCTM), HMeTh xopoIIIee 3a3eMJie

HMe, HaXciJJ:MThC51 KaK MOJKHO BhIIIIe M Ha JJ:OCTaToqHoH IIJIOIUaJJ:M 3a3eMJieH

HOH noBepxHOCTM. IlpM 3TOM, ecJIM aHTeHHa IIIThipeBa51, yroJI OTKJIOHeHM51 

OT BepTMKaJIM He JJ:OJIJKeH npeBhIIIIaTh 15°. ¥13 Bcero 3TOro CJieJJ:yeT, qTo Ha

MJiyqmrre IIOKa3aTeJIM (JJ:JI51 CB513M B aBTOM06MJie) 6yJJ:yT o6ecneqMBaTbC51 

IIITbipeBOH aHTeHHOH, Bpe3aHHOH B QeHTP KpbIIIIM. 

06brqHo aBTOM06MJibHa51 aHTeHHa COCTOMT M3 JJ:BYX qacTett: BHeIIIHeH 

(IIITblpb M BHeIIIH5151 qacTh 6a3hl) M BHyTpeHHeH (BHyTpeHH5151 qacTb 6a3bl ---29 
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mrn Kopo6Ka CBH3H, K KOTopoil: IIO.L\KJIIO'laeTrn Ka6eJib). Ha.L1e:11rnoe coe.L1H

Hem1e BHenrneil: H BHyTpeHHeil: '!acTeil: JKH3HeHHo saJKHO ,L\JIH o6ecne'IeHHH 

3¢¢eKTHBHOil: pa6oTbI aHTeHHbI. Bbr6op MeCTa Ha aBTOMo6:rrJie, r,L\e 6y.L1eT 

KperrHTbCH aHTeHHa, HMeeT 3Ha'IeHHe He TOJibKO c TO'IKH 3pemrn Y.LI06CTBa. 

PacrroJioJKeHHe aHTeHHbI OTHOCHTeJibHO MeTaJIJIH'IeCKoro Ky3oBa aBTOM0-

6:rrJIH BJIHHeT Ha ee xapaKTepHCTHKH, H3-3a 'Iero HOMHHaJibHOe YCHJieHHe, 

yKa3aHHOe B rracrropTe aHTeHHbI, MOJKeT TOJibKO np:rr6JIH3HTeJibHO COOT

BeTCTBOBaTb peMbHOMy. Jiy'Illle Bcero, eCJIH aHTeHHa ycTaHOBJieHa B 

CKB03HOe OTBepCTHe B Kpbrllle aBTOM06HJIH, IIOCKOJibKY B 3TOM cJiy'Iae 

o6ecrre'IHBaeTCH Herrocpe,L\CTBeHHblH KOHTaKT scex ee 3JieMeHTOB. B 3TOM 

IIOJIOJKeHHH yc:rrJieHHe rrpaKTH'IeCKM COOTBeTCTsyeT HOMMHaJibHOMy, a ,L\Ma

rpaMMa HarrpasJieHHOCTM - Kpyros~. Ho ecJI:rr KTO-To He xo'IeT cBepJIHTb 

OTBepCTHe B Kpbillle, MO/KHO BOCIIOJib30BaTbCH .L\pyrHMH cnoco6aMH yCTa

HOBKH: <!:CKB03b CTeKJIO», Ha 6oKOBOe CTeKJIO M Ha 6araJKHHK. 

MeTOAbl MOHTa>Ka aHTeHH 

MottTaJK aHTeHHbI Ha 6aMnepe cymecTBeHHO HCKaJKaeT ee ,L\HarpaMMY 

HarrpasJieHHOCTH. AHTeHHbI c 6oJibllIHM yc:rrJieHMeM TaK KpenMTb He peKo

Mett.n;yeTrn. PacrroJioJKeHMe attTeHHbI Ha 6araJKHMKe HJIH KarroTe ,L\acT npo

Me)J(yTO'IHbIH pe3yJibTaT. Ilp:rr ycTaHOBKe <!:CKB03b CTeKJIO» aHTeHHa 'lame 

Bcero pa3MeruaeTrn y Bepxttero KpaH 3a,L\ttero cTeKJia aBTOMo6:rrJIH. BHellI

HHH 'IaCTb 6a3bl aHTeHHbI co llITbipeM KpeIIMTCH CHapyJKH, a Kopo6Ka 

CBH3H - BHYTPH caJiotta. IloTep:rr o6bI'IHO He npesbrlllaIOT 0.5 ... 1 .n;B. O.n;tta

KO CJie,L\yeT IIOMHMTb, 'ITO aHTeHHa He 6y,L\eT 3¢¢eKTMBHO pa6oTaTb, ecJIH 

CTeKJIO, K KOTopoMy Otta rrpHKpeIIJIHeTCH, TOHMpoBaHHOe. HeJib3H CTaBHTb 

aHTeHHY M rroBepx rrpoBO.L\HHKOB o6orpesaTeJIH. KpoMe Toro, Mttorne asTo

Mo6:rrJIH BbICurero KJiacca HMeIOT CTeKJia c ,L\BOHHbIM IlOKpbITHeM M B 3TOM 

CJiy'Iae yCTaHaBJIMBaTb aHTeHHY <!:CKB03b CTeKJIO» TO)J(e HeJib3H. 

BpeMeHHhril: crroco6 ycTaHOBKM attTeHHbI Ha KpbillIY c rroMOIUbIO Mar

HHTHoro octtoBaHHH MMeeT pH.LI O'IeBH.L\HbIX rrpeMMyruecrn. AHTeHHa MOJKeT 

6bITb ycTaHOBJieHa B 11eHTpe KpblllIM, 'ITO o6ecrre'IMBaeT KpyrosyIO .n;:rra

rpaMMY HanpasJieHHOCTM M He Tpe6yeT CBepJieHH5I ornepCTM5I. 0,L\HaKO Ta

KYIO attTeHHY JierKo CHHTb, a 3Ha'IHT, JierKo M yKpaCTb. Coe,L\MHHTeJibHbIH 

Ka6e.iib OT TeJie<t>oHHOfO anrrapaTa K aHTeHHe o6bI'IHO BbIBO,L\MTC5I 'Iepe3 

,L\Bepb M MO)J(eT 6bITb JierKO IlOBpe)J(,L\eH. 

EcTb eme O.L\HH crroco6 speMeHttoil: ycTaHOBKM attTeHHbI - Ha 6oKoBoe 

CTeKJIO. B 3TOM cJiyqae Ka6eJib npoxo,L\MT BHYTPM CaJIOHa, H yKpacTb TaKyro 

aHTeHHY CJIOJKHee. H XOT5I .n;:rrarpaMMa HarrpasJieHHOCTH OTHIO.ZJ:b He M.n;e

aJibHa, Ka'Iecrno CB5I3H 6y.L1eT BIIOJIHe rrp:rreMJieMbIM. CyruecrnyroT sap:rratt-
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Thr Kpernremrn:, rro3BOJUIIOIIUfe peryJrnpoBaTh rroJioJK:emi:e H3JiyqaTeJI.si: aH
TeHHhI ITO BepTHKaJIH. 

Ka6eJib qacTO BxonHT B KOMIIJieKT IIOCTaBKH aHTeHHbI - o6brqHo 3TO 
nepa3'heMHoe coen11HeH11e. I1cxonHa.si: nmma Ka6eJI.si:, KaK rrpam1.i10, cocTaB
JrneT 3 M; IIpH MOHTaJKe aHTeHHbI ero o6pe3aIOT, BCJiencTBHe qero rrp11xo
n11TC.SI yCTaHaBJIHBaTb pa3'beM Ha KOHUe Ka6eJI.SI, o6parn;eHHOM K TeJie¢oHy. 
::hy orrepau11ro HYJKHO neJiaTb TW:aTeJibHO - HerrpaBHJihHO ycTaHOBJieHHhIM 
pa3'beM crroco6eH HapyIIIHTh pa6oTy Bcew c11cTeMbI. Coen11HeH11e Ka6eJI.si: c 
TeJie¢oHOM 6brnaeT rrp.si:MbIM 11 orrocpenoBaHHbIM - qepe3 yCTpowcTBo 
rpoMKOH CB.SI31I. 

B rrepBOM cJiyqae Ka6eJih rrp11coen11H.si:eTC.SI qepe3 norroJIHHTeJibHbIH 
pa3oeM TeJie¢oHHOro arrrrapaTa. Bo BTOpoM cJiyqae Ka6eJih rrpucoennmieT
c.si: K yCTpoH:crny rpOMKow CB.SI3H, a TeJie¢oH BCTaBJI.si:eTc.si: B rtte3no noro 
yCTpoH:cTBa. HeKOTOphre MoneJIH TeJie¢oHOB He HMeIOT crreu11aJihHOro 
rHe3na nJI.SI CMeHHOH aHTeHHbI, M Il03TOMY MX MOJKHO rrpucoenHH.SITb TOJib
KO qepe3 yCTpoH:crno rpoMKow CB.SI3M (nHorna MOJKHO oTcoenMHHTb IIITaT
Hyro aHTeHHY H rroncoennHHTb Ka6eJib BMeCTO Hee, HO 3TO Heyno6Ho ). 

Bo BTopoM cJiyqae MOJKHO ycTaHaBmrnaTh 11 11crroJib30BaTb Henoporue 
CTaUlfOHapHbie HarrpaBJieHHhie aHTeHHbI nJI.si: M06HJibHbIX TeJie¢oHOB B ro
ponax H CeJiaX, pacrrOJIOJKeHHbIX BOKpyr 6a30BbIX CTaHUHH orrepaTopoB co
TOBOH CB.SI3H Ha ynaJieHnH no 35 KM (GSM-900), no 40 ... 45 KM (D-AMPS), 
no 55 ... 60 KM (CDMA), no 70 KM (NMT-4501) B 3aBHC1IMOCTH OT peJibe¢a 
MeCTHOCTH. 

ComoBbtil meJte</Jo11 c B11eumeu a11me1111ou c ycnexoM 3aMe11um o6wmbtil 
u CMOJ1Cem noMOt/,b 11e mollb1W nepedamb BaJIC1lbte 110Bocmu, 110 u Bbl3Bamb 
3Kcmpe1111y10 noM01J.1ib u cnacmu JICU31lb t1,eJtoBe1Cy B Kpumut1,ecKoil cumyau,uu. 

T111nb1 HanpaeneHHblX aHTeHH 

OcHOBHbIMH pa3HOBnnHoCT.SIMH HarrpaBJieHHhIX aHTeHH .SIBJI.SIIOTC.SI aH
TeHHhI nma @OJIHOBOH KaHaJii> H JiororrepuonuqecKue. Ha1160JihUiee pac
rrpoCTpaHeH11e rroJiyquJiu rrepBhre. 0HH o6Jia,naroT 6oJihIIIHM yc11JieH11eM 11 
rrpOCTbI B 1I3rDTOBJieHH1I. Jlororrep11on11qecK11e aHTeHHbI 6oJiee CJIOJKHhI 1I 
noporn, O,ZJ;HaKO OHH HMeIOT 6oJibIIIYIO IlOJIOCy qacTOT 1I He Tpe6yroT norroJI
HHTeJihHOM HaCTpOHKH. 

Aume1-ma muna 4BO!l1lOBoil KallaJt~ cocTOHT 113 p.si:na rrapaJIJieJihHhIX 
B1I6paTOpOB, pacrrOJIOJKeHHbIX B onHOH IlJIOCKOCTH: IlOJIYBOJIHOBOro JIHHeH
HOro HJIH rreTJieBoro B1I6parnpa, K KOTOpoMy rronKJiroqeH Ka6eJih CHHJKe
HH.SI (aKTHBHbIH BH6parnp), pe¢JieKTOpa H .n;HpeKTOpOB (rraCCHBHbie B1I-
6paTOpbI). ---31 
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.l(;urna peq)JleKTopa H ero paccTORHHe ;:i:o aKTHBttoro BH6parnpa rro;:i:o-

6patthI TaKHM o6pa30M, 'ITO H3Jiy'IeHHe peq)JleKTOpa OCJia6JI5IeT H3Jiyqemrn 

aKTHBHOro BH6parnpa B o6paTHOM ttarrpaBJieHHH H ycHJIHBaeT ero B Ilp5I

MOM ttarrpaBJieHHH. TaKHM o6pa30M, peq)JleKTop RBJI5IeTC5I CBoeo6pa3HhIM 

OTpa:>KaTeJieM, o6ecne'IHBaIO~MM cpopMHpOBaHMe OJJ:HOHarrpaBJieHHOH xa

paKTepHCTMKH M3JIY'IeHH5I (rrp11eMa). Hepe;:i:Ko B Kaqecrne pecpJieKTopa Hc

IIOJih3yeTC5I CHCTeMa BH6paTopoB HJIM ceTKa. YcHJieHMIO H3Jiy'IeHM5I B rrp5I

MOM HarrpaBJieHHH crroco6crny10T JJ:HpeKTOpbI, KOTOpbie B036y:>K;:i:aIOTC5I, 

KaK H peq)JleKTOp, IIOA B03,neii:CTBMeM H3JIY'IeHM5I aKTMBHOrO BM6parnpa. 

CJie;:i:oBaTeJihHO, Ka3aJIOCh 6h1, ycttJieHMe aHTeHHhI TeM 6oJihIIIe, 'IeM 60Jib-

11Ie y Hee ,nttpeKTopoB. O;:i:HaKo 'IeM 60Jih11Ie KOJIH'Iecrno ;:i:wpeKTopoB B aH

TeHHe, TeM MeHbIIIe CKa3bIBaeTC5I Ha ee yCHJieHHH ,no6aBJieHMe Ka:>K,nOfO HO

BOfO JJ:HpeKTOpa H TeM CJIO:>KHee ;:i:o6MTbC5I cornacoBaHHOH pa60Tbl BCeX 

,nwpeKTOpOB. 0,nHOBpeMeHHO 3TO Be,neT K cy:>KeHHIO IIOJIOCbl nporrycKaHM5I 

aHTeHHbl. 

K AOCTOMHCTBaM attTeHHbl THila 4BOJIHOBOH KattaJI~ MOJKHO OTHeCTH 

cpaBHHTeJibHO BbICOKoe ycMJieHMe rrpM rrpOCTOTe KOHCTpyKUHH. 

K HeJJ:OCTaTKaM 3TOH aHTeHHhl CJie;:i:yeT OTHeCTM CJIOJKHOCTb ee Ha

CTpOHKM rrpw HaJIH'IHM 6oJiee Tµex ;:i:wpeKTopoB. AttTeHHhI, ;:i:aJKe co6paH

Hhie no OJJ:HOMY qepTeJKy Ha OJJ:HOH H TOH JKe JIMHHH, OKa3bIBaIOTC5I HaCTpo

eHHblMH no-pa3HOMY M He ;:i:onycKaIOT JJ:OIIOJIHHTeJibHOH ttaCTpOHKM. 

PeaJibHOe ycHJieHHe TaKoii: attTeHHhI 3Ha'IHTeJihHO HHJKe yKa3attttoro (B 

cpe.nHeM Ha 3 ... 4 ;:i:E). KpoMe Toro, Y3KM noJioca rrponycKamrn Be;:i:eT K pe3-

KOMY CHHJKeHHIO YCHJieHH5I B Tex CHCTeMaX CB5!3H, r.ne HCIIOJib3YIOT ;:i:yrr

JieKCHbie 'IaCTOThI c 6oJihIIIHM pa3HOCOM. HarrpHMep, CTaH,napT DAMPS 

wcnoJib3yeT qacTOThI 824 .•. 840 H 869 ..• 894 Mfu, H wcnoJih30BaHHe aHTeH

HhI THila 4BOJIHOBOH KaHaJI~, HaCTpoeHHOH Ha cepe,nHHY 3TOro ,nHarra30Ha, 

rrpHBOAHT K 3aMeTHOMY yxy,nrneHHIO pa60Tbl aHTeHHbl Ha Kpa5IX JJ:HaIIaJO

Ha. To :>Ke caMoe OTHocHTCR K craH;:i:apTaM GSM-900, GSM-1800. 

JlozonepuoOU'l/.eCKue ll1lffleH1l'bt - 3TO OJJ:MH H3 THIIOB aHTeHH c HeH3MeH

HOH cpopMo:H ,nwarpaMMhI HanpaBJieHHOCTM H rroCTORHHhIM ycHJieHHeM B 

WHpOKOM JJ:Harra30He qacTOT. 

Y TaKOH aHTeHHhI BO BCeM ;:i:wana3oHe qacToT o6ecne'IHBaeTc5I xopomee 

cornacoBaHHe aHTeHHhI c cpw;:i:epoM. Jloronepwo;:i:wqecKM aHTeHHa 06pa30-

BaHa co6wpaTeJihHOH JIHHHeH B BMJJ:e ABYX Tpy6, paCIIOJIOJKeHHbIX napaJI

JieJihHO, K KOTOpbIM IIOO'Iepe.zi:tto qepe3 0,l(HH KpernITC5I BH6paTOpbI. 

Pa6o'IM noJioca qacToT aHTeHHhI co cTopoHhI HHJKHeii: qacTOThI 3aBH

CHT OT pa3MepoB Haw6oJiee AJIMHHbIX BH6paTOpOB, a co CTOpOHbl BepxHeH 

'IaCTOThl - OT pa3MepoB Hatt6oJiee KOPOTKHX BM6parnpoB. y CHJiemi:e aH-

32 fimlll--
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TeHHbI onpe.ue.mieTC5I KOJrnqecTBOM BH6paropOB, Ka.IK.UbIH H3 KOTOpbIX 5IB

JI5IeTC5I aKTHBHhIM. CJie.uoBaTeJibHO, 3al.(aB noJiocy qacror (pa3MephI MaKcH

MaJihHOro H MHHHMaJibHOfO BH6paTopoB ), MO.IKHO noJiyqHTb .UOCTaTOqHo 

BbICOKHH K03cpcpHQHeHT YCHJieHH5I BO BCeM .u11ana30He 3a cqeT yBeJIHqeHH5I 

KOJIHqecrna BH6paropoB. 

JloronepHO.UHqecKHe aHTeHHbl xoporno pa6oraIOT B IIIHpOKOilOJIOCHbIX 

cHcTeMax CB513H: DAMPS, GSM-900, GSM-1800 11 B ornocnreJibHO Y3Ko

noJiocHbIX, nanpHMep B cHcTeMe c KOi'J;OBhIM pa3.UeJieHHeM KaHaJIOB CDMA 

(rnHpHHa noJIOCbI qacToT 1.5 MfQ). OnH He Tpe6y10T .uonoJIHHTeJihHOH na

crpoii:KM, IlOCKOJihKY Bee BH6paropbl 5IBJIJIIOTC5I aKTHBHbIMH lI paccrpoeHbI 

O.UHH OTHOCHTeJihHO .upyroro Ha IlOCTOJIHHYIO BeJIMqHHy, JIBJIJIIOIQYIOC.s{ xa

paKTepMCTHKOH anTeHHbI. 

K ne.uocTaTKaM 3TOH aHTeHHbI MO.IKHO OTHeCTH ee 6oJiee CJIO.IKHYIO 

KOHCTPYKQHIO H noBbIIIIeHHYIO Tpy.uoeMKOCTh B H3fOTOBJieHHH no cpaBHe

HHIO c aHTeHHOH THna ~BOJIHOBOH KaHaJii>. 

B cttcTeMax coToBo:ii CBJI3M cTan.uapToB CDMA, DAMPS, 

GSM-900/1800 QeJiecoo6pa3HO npHMeHmh JioronepHO.URY:ecKHe aHTeH

HbI c Heo6xo.UMMbIM .UJIH Ka)J(l.(oro KOHKpeTnoro cJiyqaJI ycttJieHHeM. Ha 

rpaHHQe 30Hbl IlOKpbITM5I Han60.71ee acpcpeKTHBHbI aHTeHHbI THna ~BOJIHO
BOH KaHaJii>, o.unarw HaCTpoiiKa 3TMX anTeHH .uomrrna BhIIIOJIHJIThCJI cneQH

aJIHCTOM. TaKJKe cne.uyeT o6paTHTb BHHMaHHe Ha MaTepHaJI, H3 KOTOporo 

H3fOTOB.7IeHa anreHna. Ha 'Iacrorax 800 ... 900 MfQ, a TeM 6onee 1800 MfQ, 

HeCKOJibKO nyqrnHH pe3y.7IhTaT .uaeT HCilOJib30BaHHe MaTepMaJIOB c BbICO

KOH npoBO.UHMOCThIO, TaKH:X KaK Me.Uh, narynh. 3To noBhrrnaeT .uo6por

HOCTh anTeHHhr 11 CBO.UHT K MHHMMYMY norepH. 
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1 .4. METOA 6blCTPOM nPOBEPK"1 
COTOBoro TEflE<l>OHA 

Ha 3ape MaccoBoH: nonymrpM3aum1 coTOBhlX TenecpoHOB (a am 6hIJIO 

He TaK M .uaBHo) cpe.un HaceneHMR npeo6na.uann MT A, npno6peTeHHhle 3a 

py6eJKoM M Tpe6y10urne pycncpttKaUMM. KpoMe aToro, t.IaCTh COTOBhlX TeJie

¢oHoB, npttB03MMhlX M3-3a py6eJKa CHf (KynneHHhlX Ha BTOpHt.IHOM 

pbmKe, noToMy 'ITO ,nellieBo ), npn no,nKJIIOt.IeHMM SIM-KapTbl MeCTHoro 

onepaTopa OKa3bIBaJIMCb 3a6JIOKHpOBaHHblMM (He peaJIM30BbIBaJIM t.IaCTb 

3MBJieHHhlX B Memo MT A M B ero pyKoBo.ucrne no aKcnnyaTaUMM cpyHK

unH: ). JI10.un Hecnn MT A B coorneTCTBYIOliIMH cepBttc M nopoH: nonyt.Iantt 
orneT: Balli TenecpoH B PoccMM pa6oTaTb He 6y,neT. C Tex nop MT A, npttBe-

3eHHble M3-3a rpaHMUbl 'laCTHblM nop5I,UKOM, CTaJIM HernaCHO .ueJIMTbC5J: Ha 

«6eJible» M «Cepble». «EeJible» MOJKHO peaHMMHpOBaTb M MCTIOJib30BaTb B 

CHf «no nonHo:H nporpaMMe», a cepb1e npaKTMt.IeCKM 6e3Ha.ueJKHhl, nnu 
Tpe6y10T TaKMX BJIOJKeHMH, KOTOpble nepeT5J:I'MBaIOT caMy ero CTOMMOCTb. B 
CB5J:3M c 3TMM 3apo.unnrn TeCTOBblH cnoco6 npoBepKH MT A. 

Cnoco6 nposepKH COTOBblX Tenecl>oHOB (cepb11i1/6enb1ill) 

.UJIR TecTa Ha.no nocJie,UOBaTeJibHO HaJKaTb KJiaBMlliM Ha KJiaBMaType: 

*#6# MJIM *#06# (KaK BapttaHT .UJIR .upyrnx Mo,n;eneH: MTA). 

B pe3yJibTaTe BblCBeTMTC5J: ceptt5I M MO,UeJibHblH HOMep, yKa3aHHble B nac

nopTHblX .uaHHblX. TaKtte JKe .uattHble HaHeceHbl Ha Kopnyce MT A no.u aK

KYMYJIRTOpHoH 6aTapeeH. qeM OHM MoryT npnro.uttTbCR? 

Ilpn noTepe MJIM KpaiKe annapaTa 3TM .uaHHble Tpe6yeTC5J: nepe.uaTb 

CBOeMy COTOBOMY onepaTopy, eCJIM, KOHet.IHO, Bbl Ha.ueeTeCb HaHTM CBOH Te

necpoH. HeTpy.uHo .uora,naThrn, 'ITO nocne .uaHHOH npoue.uypbl yBe,noMne

HMR coTOBOH KOMnattMM, TenecpoH BMeCTe c SIM-KaprnH: (HJIM .uaJKe BHOBb 

BCTaBJieHHOH) 6y.ueT HaXO,UMTrn Ha KOHTpone y Balliero COTOBOro onepaTo

pa . .UnR rnro t.IT06b1 Balli MT A TO'IHO Hallienrn MJIM 6b1JI 6b1 3a6noKnpoBaH 

B o6cJiyiKMBaHMM y O,UHOro M3 onepaTopoB (KOTOpblM Bbl IlOJib30BaJIMCb .uo 

yTepn), Tpe6yeTrn coo6urttTh cornBoMy oneparnpy IMEi (n.ueHTttcpttKaun

oHHhlH HOMep) Balliero MT A. BOT not.IeMy 3TOT HOMep ( TeXHMKa Bonpoca 



1.4. MeTOA 6blCTPOM npoaepKM COTOBOro Tene<l>OHa 

ormcaHa afoau:eM BhIIIIe) JIY'IIIIe Bhl5ICHIITh cpa3y ( IIpII IIOKYITKe IIJIII 3KC

IIJiyaTaU:IIII MT A) II r,l{e-HII6Y.llh 3aIIIICaTh B.l{aJIH OT nocTopoHHIIX rna3. 

A66peBIIaTypa IMEi pacIIImppoBhrnaeTC.H KaK International Mobile 

Equipment Identifier, 11rn B nepeBo,ne 03Ha11aeT <iMe)l(.ZJ:yHapo,nHhIH II.ZJ:eH

TII<}lIIKaTop Mo6IIJihHoro o6opy,nOBaHII.H~. IMEi - am YHIIKaJihHhIH ce

pIIHHhIH HOMep Ka)l(,noro TeJie<}loHa ¢opMaTa GSM, KOTOphIH aBTOMaTII11e

CKII nepe,naeTc.H annapaTOM B ceTh onepaTopa npII no,nKJIIO'IeHIIII. To ecTh 

ecmI B Balli yKpa,neHHhIH COTOBhIH TeJie<}loH KTO-TO BCTaBIIT CBOIO 

SIM-KapTy H c,neJiaeT xorn 6br o,nIIH 3BOHOK, CIIJIOBhie CTPYKTYPhI 11epe3 

oneparnpa CB.H3H MoryT Y3HaTh, Ha Koro o¢opMJieHa SIM-KapTa, II II3b.HTh 

TeJie<}loH. 0,nHaKO nepe,n 3TIIM OH MO)l(eT IIhIJIHThC.H B BHTpHHax KaKoro-HH-

6y,nh Mara3HHa MeC.HU:aMH. 

Y31Wmb !MEI ceoew meJte</>olla MOJ1c1w, Ha6pae Ha K!laeuamype cottema
llUe K!laeuw *#06# (UJtu *#6#). llpu ::JmoM Ha 3Kpalle BbtceemumcR 11iu<J>pa, 
Komopy10 Heo6xoaUMo 3anoMHUmb Jtu6o 3anucamb. Ta'KJ/Ce /MEI yKa3all Ha 
KOp06Ke noa mmpUX-KoaoM U noa aKKyMyMmOpOM Ila KOpnyce meJte</>olla. 
flmmoMy npu noKynKe COmKU 8Cezaa peKOMellayemCR cpa81lUBamb 3mU 
11iu<J>pbt, ttmo6bt «Ile nonacmb BnpocaK». 

EcTh Bepo.HTHOCTh rnro, 11To IMEi MoryT II3MeHHTh npH noMOII!II cne

U:HaJihHhIX nporpaMM. 0,nHaKO npoII3BO.ZJ:HTeJIH M06HJihHhIX TeJie<}lOHOB c 

Ka)l(,ll;hIM pa30M COBepIIIeHCTBYIOT CBOIO npo.n;yKU:HIO, H3-3a 11ero H3MeHeHHe 

cepHHHOro HOMepa CTaHOBHTC.H Bee 6oJiee CJIO)l(HhIM H B03MO)l(HOCTh o6Ha

PY)l(HTb .n;pyroli TeJie¢oH c TaKHM )Ke IMEi MaJIOBepomHa. 

HmaK, ecJtu y Bae yKpaaym MTA, B cBoeM 3aaBJte1tuu B opzallbt npaBono
paaKa Bbl aollJ/Cllbt 6yaeme yKa3amb elO /ME/. 3ameM 3mu aa1tllbte ao!lJ/Cllbt 
6blmb 1tanpaeJtellbt K onepamopaM CBR3U, ttmo6bt OllU npoBepUJtu, nollb3yem
ca JIU KmO-JlU60 apyzou yKpaaellllblM meJte</>OllOM. 
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1.5. PEA.nbHOCTb Ill nPAKTlllKA 
nOlllCKA nPOnABWlllX 
TEnECl>OHOB 

Ka3aJIOCh, 6hr HaMTH coTOBhIM TeJiecpoH ITO IMEi ITapa ITycrnKOB. Ho 

cero,n:mi: B PoccHH Ha ITpaKTHKe <iTO BhrpacneT B 6oJihllIYIO ITpo6JieMy. IIo

qeMy? EcTh HeCKOJihKO ITpwrnH. 

1. OpraHH3aum1, pacnoJio:>KeHHa5I B HpJiaH,n:HH ()ly6JittH), se,n:eT qepHhIM 

CITHCOK IMEi sceM EspOIThI. qrnfar «ITOJJ:KJIJOqHThC5I» K <iTOM 6a3e HY:>KHhI 

HHBeCTHUHH B ITporpaMMHOe o6ecITeqeHHe B pa3Mepe 1 MJIH JJ:OJIJiapoB. 

2. EcJIH coTOBhIM oITeparnp Poccww ITO,n:KJIJOqHTC5I K noM 6a3e, TO aBTO

MaTwqecKH 6y,n:yT OTKJIJOqeHbl H3 CBOeM cenI Te a6oHeHThl, TeJiecpOHhl KO

TOpbIX 6bIJIH BBe3eHbl B PoccHIO ITO cephIM KaHaJiaM, a TaK:>Ke, Te TeJiecpOHhl, 

KoTOphre qwcJI5ITC5I ITponaBllIHMH. HaITpHMep, ecJIH oITeparnp MTC ITo,n:

KJIJOqaeTC5I K <!TOM 6a3e, TO OH 3a6JIOKHpyeT B CBOeM ceTH ITOp5I,n:Ka 

1 000 000 a6oHeHTOB, KOTOpbre rHITOTeTwqecKH MOryT ITepeMTH K KOHKy

peHTaM - B «EHJiaMH» HJIH «MeracpoH». IImrnMy, HY:>KHO ITOJJ:KJIJOqaTh <iTy 

6a3y BCeM OITeparnpaM OJJ:HOBpeMeHHO. 

3. EcJIH oTcJie:>KHBaTh IMEi JIOKaJihHO, HaITpHMep TOJihKO B Poccww, TO 

o6opy,n:osaHHe ,n:JI5I noro ecTb, HO OIT5!Th :>Ke HY:>KHo sceM OITepaTopaM 3a

KJIJOqHTh COrJiallieHHe 0 TOM, qTo Bee 3TO 6y,n:yT ,n:eJiaTb OJJ:HOBpeMeHHO. qTO 

Ha ITpaKTHKe CJIO:>KHO. 

4. OITepaTophr coToBoM CB5!3H He xoT5IT noro ,n:eJiaTh, OHM cqwTaIOT, qTo 

OTCJie:>KHBaTh BOpOBCTBO - 3TO ITOJIHUeMCKHe cpyltKUHH, KOTOpbIMH JJ:OJI)K

Hhl 3aHHMaTbC5I CHJIOBhie opraHbl. Ilo aHaJIOfHH c aBTOM06HJI5IMH: eCJIH Te-

6e cpHpMa ITOCTaBHJia ITpOTHBOyroHHYIO CHfHaJIH3aUHIO, TO 3TO He 03Haqa

eT, qTQ eCJIH MallIHHY yKpa,n:yT, TO 3Ta cpMpMa 6y,n:eT ee HCKaTh. 

5. TaK:>Ke cqwTaeTC5I, qTo BC5I na 3aTe5I «He CTOHT Bhre,n:eHHoro 5IMUa», 

nocKOJihKY nepeITpOllIHBKa IMEi B ITpOMhillIJieHHhIX MaCllITa6ax CTOHT ITO

p5I,n:Ka 500 ... 700 py6JieM. 

Ha MOM B3rJI5I,n:, ecTh ,n:sa cIToco6a ,n:o6ttThC5I <iToro OT oITepaTopos: 

1. fJio6aJihHO - BhIIIYCTHTh pacITop5I:>KeHHe OT Accouwauww GSM, o65I-

3hIBaIOmee ,n:eJiaTh <iTo scex oITepaTopos, BXOJJ:5IIIIMX B AccouwauwIO. 

2. JloKaJihHO - BhIIIYCTMTh pacITop5I:>KeHHe OT MB)l Pocctttt, o65!3bIBa

IOIIIee OITepaTOpOB MCITOJIH5!Th ITOJIHUeMCKMe cpyHKUHM. 
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1.6. KAK YBEn"1'-1"1Tb nonE3HOE 
BPEMSI PA60Tbl TPY6K"1 

Ilepe.u Ka)K,UbIM nOJib30BaTeJieM nopTaTHBHOH 3JieKTpOHHKH nepHO,UH

qecKH BCTaeT BOnpoc: KaK yBeJIHqHTb BpeM5l ee pa6oThI? 3TO aKTYaJibHO H 

,UJI}J TyprrcTa, He HMeromero B03MO)KHOCTH ~nOKOpMHTbi> CBOH M06ttJibHbIH 

TeJiecpoH B Jiecy, H ,l{JI}J 6tt3HeCMeHa, 3aCTp5lBlllerO B .uopO)KHOH npo6Ke B 

l(eHTpe MeranoJIHca. 

Ilo3TOMY BCeM CTOHT B35lTb Ha Boopy)KeHrre CJie,nyromrre CBe,UeHmI 0 Te

JiecpoHax H aKKYMYJI5lTOpax. 

Ilprr Bhr6ope Tpy6Krr noKynaTeJirr cMoTp5lT Ha l(BeTHbre naHeJihKH no.u

CBeTKH 3KpaHa, o6pamaroT BHHMaHrre Ha KOJirrqecTBO MeJIO,UHH, B03MO)K

HOCTb noi::TaBHTb 3aCTaBKY Ha 3KpaH, HO MaJIO KTO .uyMaeT 0 TaKOH Ba)KHOH 

xapaKTeprrcTrrKe, KaK npoaoJDKHTeJihHOCTh aBTOHOMHOH pa6oThI. Me:>K,ny 

TeM l{a)Ke caMbIH nporpeccrrBHhIH TeJiecpoH c ceBlllett 6aTapeei1 oKa3bIBaeTC5l 

COBepllleHHO 6ecnoJie3HbIM H nocJiy)KHT pa3Be qTo B KaqecTBe yKpallleHH5l. 

Il03TOMY H3 CXO,l{HbIX no cpyHKI.(H}JM MOl{eJieiI l(eJiecoo6pa3Hee Bbr6rrpaTb ry, 
y KornpoiI 6oJihlllee BpeM5l pa6oTbr 6e3 nomap5lll:KH aKKYMYJI5lTopa. Bnpo

qeM, xapaKTeprrcTHKH TaKoro po.ua, ynoM5lHYThie B HHCTPYKI.(HH, crnrrT pac

cMaTpHBaTh c OrJI5ll{KOH. Ilprr yKa3aHHH BpeMeHH aBTOHOMHOH pa60TbI BO 

Bcex Ta6Jittl(ax nepea qHCJIOBbIM 3HaqeHHeM o6brqHo CTOHT npeMOr ~l{Oi>. 
)leJIO B TOM, qrn l(Hcppbl o6o3HaqaroT BpeM5l pa6oThI 6e3 n02{3ap5ll{KH B 

H,UeaJibHbIX ycJIOBH5lX: Koma TeJiecpoH HaxO,UHTC}J B Henocpe,UCTBeHHOH 

6JIH30CTH OT 6a30BOH CTaHI.(HH, He nepeMemaeTC}J H He rrcnOJih3yeTrn a6o

HeHTOM no Ha3HaqeHrrro. EcJirr HapyllleHo xoni: 6hr o,nHo tt3 aTrrx ycJIOBHH, 

peaJihHOe BpeM}J pa60TbI OKa)KeTC}J MeHbllle MaKCHMaJibHOfO. 

Ilprr pa3roBope, no.u.uep)KttBa5l CB5l3h c 6a30BOH cTaHI.(tten, nptteMone

pe.uaromttiI 6JioK MT A pa6oTaeT aKTHBHee, qeM B pe)KttMe O)Ktt,UaHtt5l, no-

3TOMY BC}J CHCTeMa noTpe6JI5leT HaMHOfO 60Jibllle 3Heprrrrr. 06 3TOM CTOHT 

3HaTh Ka)K,UOMY noJih30BaTeJIIO. 

B xapaKTeprrcTrrKax Jiro6oi1 coToBott Tpy6KH TaK)Ke yKa3hrnaroT BpeM5l 

ee pa60TbI B pe)KHMe pa3roBopa. Ha OCHOBaHHH 3THX ,UaHHbIX ,Ua)Ke yqeHHK 

cpe,nHeH lIIKOJibI COCTaBHT HeCJIO)KHYIO nponopl(HIO. HanprrMep, ecJIH Bpe----37 



rnaaa 1 . KaK pa306paTbCS1 a coapeMeHHblX COTOBblX Teneci»oHax -

M51 pa6oThI MTA B pe%HMe O%Ht(aHH51 .n:o 120 q, a B pe%HMe pa3roBopa aK

KYMYJI5ITOp 110.n:.n:ep%ttBaeT CB513h Ha 11poT5I%eHHH 2 qacoB, TO o.n:Ha MHHyTa 

pa3roBopa ~cbe.n:aeT;,, qac o%n,n:aHH51. 

Ilpn pa6oTe c WAP 110 06b1qH0My GSM-KaHaJiy TeJie¢oH .n:eti:cTByeT B 

aKTHBHOM pe%HMe BCe BpeM51, llOKa HaXO,UHTC51 B pe%HMe on-line. Ilo3TOMY 

MHHyTa W AP-cep¢ttHra Tpe6yeT Tex %e 3aTpaT 3Hepmn, qrn MHHyTa 

ofarqHoro pa3roBopa 110 TeJie¢oHy. B cernx c 110.n:.n:ep%KOH 11ar<eTHOH 11epe

,n:aqn .n:aHHhIX GPRS pecypchr ceTH TeJie¢otta HCIIOJih3yroTrn 6oJiee OllTH

MaJihHO. Ilo3TOMY MaKCHMaJibHhIH pacxo.n: 3JieKTpnqecTBa rrpOHCXOt(HT 

TOJihKO npn tte11ocpe.n:cTBeHHOH 11epe.n:aqe ,n:aHHhIX. Kor.n:a Tpy6Ka He npo

H3BO..UHT o6MeHa HH¢opMauneH: c I1HTepHeT-pecypcaMH, IIOTpe6JieHHe TO

Ka cymecTBeHHO CHH%aeTC51, XOT51 II OCTaeTC51 HeCKOJibKO BhIIIIe, qeM B pe

)l(HMe 0)1(H,UaHH51. 

CpaBHHBaTb Me%,n:y co6oti: eMKOCTH IIITaTHbIX aKKYMYJI5ITOpOB, HH¢op

MaUHIO 0 KOTOpbIX JII065IT 11y6JIHKOBaTh 11pOH3BO,LUITeJIH, 3aH5ITHe COBep

IIIeHHO 6ecCMhICJieHHOe. Be.n:h eMKOCTb HHqero He fOBOpHT 0 BpeMeHH aBTO

HOMHOH pa60TbI. 3To 3aBHCHT OT 3Hepro110Tpe6JieHH5I caMoro a11napaTa, TO 

eCTb ..UJI51 llOJib30BaTeJI51 Ba%eH TOJibKO HeKHH KOMIIJieKCHhIH napaMeTp. 

,l{pyroe t(eJIO, eCJIH Bbl peIIIHJIH 11pno6peCTH HOBhIH aKKYMYJI5ITOp eMKOC

ThIO, OTJIHqHOH OT IIITaTHOro. 

3Ha51 CTaH.n:apTHbie xapaKTepHCTHKH, MO)l(HO BhlqHCJIHTb H,UeaJib

Hhie 11apaMeTpb1 BpeMeHH O%tt.n:aHtt51/pa3roBopa ,UJI51 HOBOM CB513KH 

~TeJie¢oH + aKKYMYJI5ITOpi,>. Ho BepHeMC.H K CHTyaUH.HM, KOTOpbre 

yMeHhIIIaroT BpeM.H aBTOHOMHOH pa6oTbr Tpy6Kn. TaK, aKTHBHoe 3Hepro-

110Tpe6JieHne 11epe.n:aTqnKa 11poncxo.n:nT 11pH perncTpaunn B ceTH. B He

KOTopbrx cJiyqa51x 3TY 11poue.n:ypy no 3HeproeMKOCTH MO)l(HO cpaBHHTh c 

.UBYM.H qacaMH aBTOHOMHOH pa60Tbl B pe%HMe O)l(H,UaHH.H. 0KOJIO llOJiy

qaca ~cbe,n:aen 11epepemcrpaun.H a6otteHTa 11pn nepexo.n:e OT COThI K co

Te, qTo TaK%e Tpe6yeT ~o6meHH.Hi,> TeJie¢oHa c 6a30BbIMH CTaHUH.HMH no 

pall,HOKaHaJiy. 

B11poqeM, llOBhrIIIeHHOe 3HepronoTpe6JieHHe CB.H3aHo He TOJihKO c pa6o

TOH 11epe,n:aTqHKa. I1c110Jih30BaHHe 110.n:cBeTKH .n:nc11Jie.H, rpa¢nKH, aHHMa

UHOHHhIX 3aCTaBOK, nyTeIIIeCTBH.H B MeHIO TO)l(e c11oco6CTByeT llOBbillJeHHO

MY pacxo.n:y 3Hepmn aKKYMYJI.HTopa. Ilpon3BO.UHTeJIH Ha3hIBaroT pa3Hhre 

cooTHOllleHH.H. CKa%eM, MHHYTY 110.n:cBeTKH o6hrqHo 11pnpaBHHBaroT K qacy 

pa6oTbr MT A B pe%HMe O%H,n:aHH51, a MHHYTY MaHn11yJI.HUHH c MeHro - K 

30 MHH. I1rpa B Teq.eHHe 60 c (B 3aBHCHMOCTH OT CJIO)l(HOCTH) OTHHMaeT y 

Tpy6KH OT llOJiyqaca .n:o 2 q 0)1(H,UaHH.H. Ecmf Hrpa H,UeT 11pH BKJiroqeHHOH 

110..UCBeTKe, TO COOTBeTCTByromne 3aTpaTbI CJie.n:yeT cyMMHpOBaTh. 



1.6. KaK yaem1'fMTb none3Hoe apeMH pa60Tbl Tpy6KM 

Bee 6ecnpoBO,ll,Hbie KOMMYHHKar.urn TeJiecpoHa, ocymecrnmieMhre qe

pe3 HHcppaKpacHhIH nopT (IrDA) HJIH no KaHaJiaM Bluetooth, TaK)Ke co

npoBmK,ll,aIOTC5l ttHTeHCHBHbIM noTpe6JieHHeM TOKa. Pa3yMeeTC5I, 3Hepro

nOTpe6JieHHe B03pacTaeT TOJibKO B CJiyqae, KOr)J,a YIIOM5IHYTbie llHTepcpeH:

CbI 3a,ll,eH:crnoBaHbI. HeTpy,ll,HO BbrnecTtt npocThre npaBHJia, no3BOJI5IIOIUHe 

npll He06XO)J,llMOCTll yBeJill'lHTb BpeM5I aBTOHOMHOH pa60TbI M06HJibHOro 

TeJiecpotta. 

Bo-nepBbIX, OTKJIIO'lHTe no,ll,CBeTKY )J,HCnJie5I, 'IT06hr tt36aBHTbC5l OT ee 

aBTOMaTH'leCKOH aKTllBaUHll npH BXO,ll,5IIUHX 3BOHKax, HaJKaTllH KJiaBIHII, 

tta6ope SMS. 3rn npo,ll,JillT BpeM5I OJKII,ll,aHII5l Ha HeCKOJihKO qacoB. 

Bo-BTOphrx, OTKJIIO'lHTe cKpHHceH:Bephr ( oco6ettHO ,ll,HHaMH'lecKHe ), II 

OTKaJKttTeCb OT Hrp. Be,ll,b OHll C03,ll,aIOT )J,OnOJIHllTeJibHYIO Harpy3KY Ha rpa

cpH'IeCKYIO no,ll,CIICTeMy, KOTopa5I B TaKOM peJKttMe noTpe6JI5leT 6oJibIIIe 

3HeprttH, 'leM B COCT05IHIIll noK05I. 

B-TpeTttx, CBe,ll,HTe K MllHHMYMY HcnoJib30BaHHe MeHro (no TOH JKe 

npH'IHHe). 

B-'leTBepThrx, coKpaTHTe o6meHHe nocpe,ll,CTBOM TeJiecpoHa. 3rn Kaca

eTc5l He TOJibKO pa3roBopoB, Ho II o6MeHa SMS-coo6meHH5IMll. Be,ll,b no,ll,

roTOBKa H OTnpaBKa KOpOTKHX TeKCTOBbIX nOCJiaHllH HarpyJKaeT KaK npo

ueccopHyro 'laCTh annaparn, TaK H ero nepe,ll,aT'lHK. B Ka'lecrne KpaH:Hett 

Mephr JIY'lIIIe Boo6me He oTBe'laTh Ha BXO,ll,5IIUHe 3BOHKH. HoMep TeJiecpoHa 

3BOHJIIUero B 60JibIIIHHCTBe cJiyqaeB Bee paBHO onpe,ll,eJI5leTC5I, H c a6oHeH

TOM MOJKHO CB5I3aTbC5l Il03JKe HJIH llCilOJib30BaTb )J,Jl5I 3TOro CTaUHOHapHbIH 

TeJiecpoH. XoT5l, KOHe'lHo, TaKOH 3KCTpeMaJihHhitt no,ll,XO,ll, 3KOHOMHH 3ap5I,ll,a 

aKKYMYJI5ITOpa He BCer)J,a y,ll,o6eH. 

l1Hor)J,a Mo6ttJibHllK ueJiecoo6pa3HO BOBce OTKJIIO'lHTb. HanpIIMep, npH 

,ll,aJibHett noe3,ll,Ke Ha noe3,ll,e HJIH B aBTo6yce, Kor,ll,a KOJIH'leCTBO nepeKJIIO

'leHHH TeJiecpoHa MeJK,ll,Y 6a30BbIMII CTaHUll5IMII 6y,ll,eT H3Mep5ITbC5l COTH5l

MH, C5l,ll,eT H caMa5I eMKa5I 6arnpe5I. EcJIH no ,ll,Opore He 6y,ll,eT B03MOJKHOCTH 

nO,ll,3ap5I,ll,IITb aKKYMYJI5ITOp, a Tpy6KOH npe,ll,CTOHT IIOJib30BaTbC5I, Ha BpeM5l 

)J,BIIJKeHII5l ee JIY'lIIIe OTKJIIO'lHTb. To JKe caMoe MOJKHO )J,eJiaTb Ha HO'lb. 

Be,ll,h rrpH BKJIIO'leHHH anrraparn c nocJie,ll,yromeii: ero pemcTpautteii: B cenI 

TpaTIITC5l 3Hepm5I, 3KBlIBaJieHTHa5l npHMepHO 'lacy OJKII)J,aHll5l. 

Eme O,ll,Ha peKoMeH)J,aUH5I, Hanp5IMyro He BbITeKaromM H3 TeXHH'leCKHX 

BbIKJia)J,OK, HO BCe JKe aKTyaJibHa5l: xpallume aKKyMyMmop npu KOMllOmllOU 

meMnepamype. Ilptt nOBhIIIIeHHOM TeMrrepaType npouecc c;rnopa3p5I,ll,a 6a

rnpeii:Ktt ll)J,eT 6hICTpee ll COOTBeTCTBeHHO BpeM5l aBTOHOMHOH pa6oTbI 

yMeHbIIIaeTC5I. CJie,ll,yeT 6epe'Ib TeJiecpoH OT np5IMbIX coJIHe'lHhrx Jiyqeii:, 

y6MpaTb no)J,aJibIIIe OT KOCTpa lIJIH KaMHHa. 



fnaaa 1. KaK pa306paTttCR a coapeMeHHblX coTOBblX Tenecl>oHax -

B nocJienHeM cJiy'lae He nepeycepncrnyihe: HM3Kaa TeMnepaTypa TaK

/Ke MO/KeT npMBeCTM K 6hICTpOMY caMopa3p.Hny aKKYMYJI.HTOpa M na/Ke BhI

BeCTM ero M3 CTpO.H .. 

EcJIM BhI 'lacTo nonanaeTe B cnzyaunn, Korna OT Tpy6Kn Tpe6yeTc.H 

nJIMTeJibHaJ! aBTOHOMHaJ! .pa6oTa, JIY'lllle 3apaHee npMMMTe Mepbl nJI.H 

pellleHM.H arnH: npo6JieMhI. BJianeJihUaM aBTOMo6nJieH: npnronnTC.H IllHYP 

nMTaHM.H, nonKJIIO'laIOIUMMC51 K pa3'heMy npMKYPMBaTeJI51. ,l(JI51 aKTMBHO ny

TellleCTBYIOIUMX no pa3HhIM CTpaHaM M KOHTMHeHTaM MO/KHO nopeKOMeH

noBaTb KOMnJieKT Travel Kit, cocT051IUMH M3 6JioKa nnTaHM51 c cpyHKUMeif 

aBTOMaTM'leCKOM HaCTpOMKM non napaMeTphI KOHKpeTHOM CMJIOBOM CeTM M 

Ha6opa IllTenceJieH nJI51 pa3HhIX po3eTOK - OT eBponeHCKMX no 51nOHCKMX. 

Ilpe1Kne Ha pbIHKe nponaBaJIMCh TeJiecpOHhI, KOTOpbre MOrJIM nMTaThC51 

OT naJih'IMKOBhIX 6aTapeH:. ,l(JI51 CBoero BpeMeHM 3TO 6bIJIO HenJioxoe pellle

HMe, HO ceronH51 pa3Mephl annapaTOB yMeHhlllMJIMCh, M noiw6Hbie MCTO'IHM

KM nMTaHM51 B HMX He noMeruaIOTC51. 

JI106onhITHM Hapa60TKa B naHHOM o6JiaCTM npMHanJie/KMT COTpynHM

KaM KoMnaHMM Motorola. KoMnaHM51 o6eruana BhrrrycTMTh nopTaTMBHhre 

M06MJihHhie 3ap51nHhie yCTpOHCTBa, reHepaTOpbI KOTOpbIX npeo6pa3yIOT 

MYCKYJihHYIO 3Hepm10 BJianeJihUa B TOK no TOMY /Ke npnHunny, 'ITO M cpo

HapnK-~IKY'IOKi>. 

EcTh aHaJIOm'IHhre npoeKThI M y npymx cpnpM. OnHaKo Han6oJiee npo

crne M neifcTBeHHOe pellleHMe - npno6peCTM BTOpoH: aKKYMYJI51TOp M HO

CMTh ero c co6oH: B 3ap511KeHHOM COCT051HMM. TaKOM Bhixon M3 noJIO/KeHM51 

yCTpOMT caMhIX pa3HhIX a6oHeHTOB: TypncTOB M nyTelllecrneHHMKOB, 6n3-

HecMeHoB M BJianeJihUeB na'l. 
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1.7. BAW COTOBblM TEnECl>OH nonA.n 
BBOAY 

CaMoe rnaBHOe - KaK MO)l<HO 6b1cTpee H3BJie'!b H3 annapaTa aKeyMy

mnopHyro 6aTapeIO H He BCTaBJI.SITb ee .ZJ:O TeX IlOp, IlOKa TeJiecpoH He 6y,neT 

npocymeH H IlO'IHUJ;eH. 3To o6ycJIOBJieHO TeM, 'ITO BO BJia)KHOH cpe.ne no.n 

B03,neHCTBHeM 3JieKTpH1IeCKOro TOKa npoHCXO.ZJ:HT 3JieKTpOXHMH'!eCKa.SI 

Koppo3H.SI (3XK), KOTopa.SI n.4y6nBaen Mo6HJibHblH TeJiecpoH. CaMOCTO.SI

TeJibHO BbIIlOJIH.SITb cymKy annapaTa He peKOMeH.nyeTC.SI, Be.ZJ:b .ZJ:JI.SI 3TOro 

HY*Ha era noJIHa.SI pa36opKa, a 3TO MoryT. H .ZJ:OJI)KHbl ,neJiaTb cneQHaJIHCThl 

B ycJIOBH.SIX cepBHCHOro QeHTpa. 

MHorne noJib30BaTeJIH .nenaroT omtt6Ky, IlhlTa.Sicb Bb1cymHTb YTOHyB

IllHH COTOBblH TeJiecpoH Ha COJIHQe HJIH 6bITOBblM cpeHOM. He pa3o6paB an

napaT IlOJIHOCTbIO, HeB03MO)KH0 BblCYillMTb Bo.ny BO BHyTpeHHHX IlOJIOC

T.SIX H no.n MHKpocxeMaMH BGA. B TOT MOMeHT, Kor.na Bbl 6y,neTe pa.no

BaTbC.SI, 'ITO Bb1cymHJIH yToHyBmHH annapaT H OH npo,noJI)KaeT pa6oTaTb 

KaK HH B 'IeM He 6bIBaJIO, no.n B03,neHCTBHeM 3JieKTpH1IeCTBa 3XK 6y.neT 

nporpeccHpoBaTb, H qeM .ZJ:OJibllle Bbl IlOJib3yeTeCb TaKHM TeJiecpoHOM, TeM 

CTpamHee MOryT 6b1Tb IlOCJie,ncTBH.SI 3TOro nponecca BilJIOTb .no HeB03-

MO)KHOCTH peMOHTa TeJiecpoHa, Kor.na OH 4BHe3anHO• BblKJllO'IHTC.SI H 

6oJibme He O)KHBeT. 
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1.8. nPAKTMKA 06~EHMS1 
c M06MnbHblM TEnECl>OHOM1> 

IlocMOTpeTh IMEi (u,neHTmpMKaTOp TeJiecpoHa) - *#06#, MJIH *#6#. 

H3MeHMTh PIN - **04* cTapbIH PIN#. 3aTeM, cJie,ny.H rro,nCKa3KaM Ha 

3KpaHe, Ha6ttparoT ,nBa pa3a HOBhIH PIN. 

H3MeHHTh PIN2 - **042* crnphrii PIN2#. 3aTeM, cJie,ny.H rro,ncKa3KaM 

Ha 3KpaHe, Ha6ttparoT ,nBa pa3a HOBhIH PIN2. 

Pa36JioKMpoBaTh SIM-KapTy (PIN) - **05* PUK M 3aTeM, cJie,ny.H 

rro.z:i;cKa3KaM Ha 3KpaHe, Ha6ttparoT ,nBa pa3a HOBhIH PIN. 

Pa36JioKttpoBaTh SIM-KapTy (PIN2)- **052*PUK2 u (no aHaJiornu c 

rrpe,nhr,nyrn;ttMM BapMaHTaMM) Ha6ttparoT ,nBa pa3a HOBhIH PIN2. 

3TM ,nettCTBM.H aKTyaJibHbl, eCJIH IIOJib30BaTeJih HerrpaBMJibHO BBeJI co

OTBeTCTBeHHO PIN MJIH PIN2 6oJiee Tpex pa3 rro,np.H,n u SIM-Kaprn oKa3a

,nacb 3a6JIOKMpOBaHHOH. IlocJie .nec.HTM Hey,na'IHbIX IIOIIbITOK pa36JIOKHpo
BaHM.H SIM-KapTa 6y,neT OTKJIIO'IeHa HaBcer.na H Ha ,nucrrJiee rro.HBHTC.H co

o6rn;eHtte «SIM oTKJI~. 
Ilepea.npecal(M.H BhI3oBa (Bbl ,nOJI)l(HbI 3aKa3aTb ycJiyry y orrepaTOpa): 

• 0TMeHHTb BCe rrepea.npecal(Hll - ##002# H KHOIIKa «Bbl30B~ . 

• 0TMeHMTb BCe ycJIOBHbie rrepea,npecal(HM - ##004# H KHOIIKa «Bbl-

30B~ . 

• AKTMBMpOBaTb BCe ycJIOBHbie rrepea,npecal(HM - * *004 *HOMep TeJie

cpotta# M KHOIIKa «Bbl30B~. 

• Ee3ycJioBHa.H rrepea,npecau:u.H ( rrepea.npecau:u.H Bcex 3BOHKOB ): 

BhIKJIIO'IHTh H ,neaKTHBttpoBaTb - ##21# M KHOIIKa «Bhl30B~. 

t{eaKTMBHpOBaTb - #21# M KHOIIKa «Bbl30B~. 

BKJIIO'IMTh M aKTHBttpoBaTb - **21 *ttoMep TeJiecpotta# M KHOIIKa 

«Bbl30B~. 

BKJIIO'IMTh - **21# M KHOIIKa «Bhl30B~. 
IlpoBepMTb COCT05IHHe - *#21# M KHOIIKa «Bbl30B~. 

I) Pa3Hble Mo.nem1 COTOBbIX MOryr HMeTb He3Ha•rnTeJibHbie OTJIHqm1 B IlOCJieAOBaTeJibHOCTH 

BBOAa If BH.ne CHMBOJIOBAJill peaJIH3aUHH TOH HJIH HHOH cepBHCHOH <t>YHKLIHH. (npUM. aom.) 
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1.8. npaKTMK8 06~eHMR C M06MnbHblM Tenecl>OHOM 

• ijepea,llpecaQM5I B CJI~ae «HeT ornerni>: 

Bb1KJI10q11Tb 11 .ueaKTMBMpoBaTb - ##61# 11 KH011Ka «Bbl30Bi>. 

,lleaKTMBMpOBaTb - #61# M KHOl1Ka «Bbl30Bi>. 

BKJIIQqMTb M aKTMBMpOBaTb - **61 *HoMep TeJiecpoHa# M KHOl1Ka 

«Bbl30Bi>. 

BKJIIOqMTb - **61# M KH011Ka «Bbl30Bi>. 

IIpoBepMTb COCT05IHMe - *#61# M KHOl1Ka «Bbl30Bi>. 

• y CTaHOBKa BpeMeHM 3BOHKa .l{O cpa6aTbIBaHM5I 11epea.upecaQMM «HeT 

OTBeTai>. II pH ycTaHOBKe 11epea.upecaQMM 110 peJKMMY «HeT OTBeTai> Bbl 

MOJKeTe 3a,l{aTb BpeM5I B ceKyH.uax, KOTOpoe CMCTeMa .uaCT BaM Ha 110.l{

H5ITMe Tpy6KM. EcJIM 3a :no BpeM5I Bbl He 110.l{H5IJIM Tpy6Ky, BXO.l{5IJnMH 

Bbl30B 6y.neT 11epea.upecoBaH. 

YcrnHOBMTb BpeM5I OJKM.l{aHM5I - **61HoMep TeJiecpoHaXY# M 

KH011Ka «Bbl30Bi>, r.ne XY = 5, 10, 15, 20, 25 MJIM 30 ceKyH.u; B aTOM 

peJKMMe BpeM5I OJKM.l{aHM5I OTBeTa 110 yMoJiqaHMIO COCTaBJI5IeT 

30 ceKyH.l{. (HoMep Ha611paIOT B cpopMaTe +7 (cpe.uepaJibHblH KO.U), 

. Ha11pMMep +74951234567.) 

Y.naJIMTb 11pe.nb1.nymy10 ycrnHOBKY - ##61# 11 KH011Ka «Bbl30Bi>. 

• IIepea,llpecaQM5I B cJI~ae «He .uoczy11eHi>: 

Bb1KJI10q11Tb M .ueaKTMBMpoBaTb - ##62# 11 KH011Ka «Bbl30Bi>. 

,lleaKTMBMpOBaTb - #62# M KHOl1Ka «Bbl30Bi>. 

BKJI10q11Tb M aKTMBMpoBaTb - **62*HoMep TeJiecpoHa# M KHOl1Ka 

«Bbl30Bi>. 

BKJIIOqMTb - **62# 11 KH011Ka «Bbl30Bi>. 

IIpoBepMTb COCT05IHMe - *#62# M KHOl1Ka «Bbl30Bi>. 

• IIepea,llpecaQM5I B cJiyqae «3aH5IToi>: 

Bb1KJI10q11Tb M .ueaKTMBMpoBaTb - ##67# M KHOl1Ka «Bbl30Bi>. 

,lleaKTMBMpOBaTb - #67# M KHOl1Ka «Bbl30Bi>. 

BKJI10q11Tb 11 aKTMBMpoBaTb - **67*HoMep TeJiecpoHa# M KH011Ka 

«Bbl30Bi>. 

BKJI10q11Tb - **67# M KHOl1Ka «Bbl30Bi>. 

IIpoBepMTb COCT05IHMe - *#67# M KHOl1Ka «Bbl30Bi>. 

3a11peT Bbl30Ba (Bbl .noJIJKHbl 3aKaaaTb ycJiyry y 011eparnpa). 

lfaMeHMTb 11apOJib .l{JI5I Bcex 3a11peTOB (110 yMoJiqaHMIO 0000) -

**03*330*cTapb1H 11apOJib*HOBblH 11apOJib*HOBblH 11apOJib*# M KHOl1Ka 

«Bbl30Bi>. 

• 3a11peT Bcex MCXO.l{5IInMX 3BOHKOB: 

AKTMBMpOBaTb - *33*11apOJib# M KHOl1Ka «Bbl30Bi>. ---43 



rnaaa 1 . KaK paao6paTbCSI a coapeMeHHblX coTOBblX Tenecj>oHax -

lleaKTIIBIIpoBaTb - #33*rrapOJib# II KHOIIKa «Bbl30B». 

IlpoBepIITb COCT05IHIIe - *#33# II KHOIIKa «Bbl30B». 

• 3arrpeT Bcex 3BOHKOB: 

AKTIIBIIpOBaTb - *330*rrapOJib# II KHOIIKa «Bbl30B». 

lleaKTIIBIIpOBaTb - #330*rrapOJib# H KHOIIKa «Bbl30B». 

IlpoBepMTb COCT05IHHe - *#330# H KHOIIKa «Bbl30B». 

• 3arrpeT Bcex HCXO,n5II11HX MelK)lyttapo,nHbIX 3BOHKOB: 

AKTHBHpOBaTb - *331 *rrapOJib# II KHOIIKa «BbI30B». 

lleaKTHBHpOBaTb - #331 *rrapOJib# H KHOIIKa «Bbl30B». 

IlpoBepHTb COCT05IHHe - *#331# H KHOIIKa «Bbl30B». 

• Brnpoif BapHaHT 3arrpeTa Bcex Hcxo,n5IIllHX 3BOHKOB: 

AKTHBHpoBaTb - *333*rrapOJib# H KHOIIKa «Bbl30B». 

lleaKTHBHpOBaTb - #333*rrapOJib# H KHOIIKa «Bbl30B». 

IlpoBepIITb COCT05IHHe - *#333# II KHOIIKa «Bbl30B». 

• 3arrpeT BCex BXOn5II11HX 3BOHKOB: 

AKTIIBHpoBaTb - *353*rrapOJib# II KHOIIKa «Bbl30B». 

lleaKTIIBHpoBaTb - #353*rrapOJib# H KHOIIKa «Bbl30B». 

IlpoBepIITb COCT05IHHe - *#353# II KHOIIKa «Bbl30B» . 

• 3arrpeT Bcex BXO,n5II11IIX 3BOHKOB rrpH poyMHHre: 

AKTHBIIpOBaTb - *351 *rrapOJib# H KHOIIKa «Bbl30B». 

lleaKTHBIIpOBaTb - #351 *rrapOJib# II KHOIIKa «Bbl30B». 

IlpoBepHTb COCT05IHIIe - *#351# H KHOIIKa «Bbl30B». 

O)lrn_nattHe BbI30Ba (Bbl nomKHbI 3aKa3aTh ycJiyry y oneparnpa): 

AKTHBIIpoBaTh - *43# II KHOIIKa «BhI30B». 

lleaKTHBHpOBaTb - #43# H KHOIIKa «Bbl30B». 

IlpoBepIITb COCT05IHIIe - *#43# II KHOIIKa «Bbl30B». 

Ilepe,naBaTb Balli HOMep TeJie¢otta (aHTIIAOH): 

3arrpeTHTb - #30#HOMep TeJie¢otta H KllOIIKa «Bbl30B». 

Pa3peIIIHTb - **30#ttoMep TeJie¢otta II KttorrKa «BhI30B». 

IlpoBepHTb COCT05IHHe - *#30# H KHOIIKa «Bbl30B». 

Orn6pa)KaTb ttoMep 3BOH5II11ero BaM a6otteHTa (AOH): 
3arrpeTHTb - #77# H KHOIIKa «Bbl30B». 

Pa3peIIIIITh - **77# H KttorrKa «BhI30B». 

IlpoaepHTh COCT05IHHe - *#77# H KHOIIKa «Bhl30B».1) 

1> B HeKorophIX MOJJ:eJrnx MT A rrocJieJJ:HHX ner BhIIIYCKll PM yrroMHHytbIX BbIIIIe <l>YHKUHM 

MO)f(eT 6h1Tb BKJIIOqeH HJIH BblKJI!QqeH qepe3 MeHIO TeJJe<l>oHa. (flpUM. HOy'i. peiJ.) 
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1.9. COTOBblM TEnE<l>OH 
M3AOPOBbE 

,lloKTOp A.rraH IlpHc (Alan Preece), pyKoBO.ZJ:HTeJib OT.ZJ:eJiemrn 6Moqrn-

3HKH EpHCTOJihCKOro OHKOJiorHqecKoro u;eHTpa, BXo,n;in B qHcJio Tex yqe

HbIX, KOTOpbie BblCKa3bIBaIOT Bee 6oJibIIIYIO y6e)l(.ZJ:eHHOCTb B crroco6HOCTM 

3JieKTpoMarHMTHOrO IIOTOKa, lf3JiyqaeMoro M06MJibHbIMH TeJiecpottaMH, 

ycKopaTb B opraHM3Me qeJIOBeKa XMMifqecKMe peaKQMH, B TOM qifcJie Bpe

.n:aIIIMe ero 3,nopoBbIO. 

Y)l(e IIIeCTb rrpoBe.n:eHHhIX He3aBHCIIMbIX HccJie.n:oBaHHH BhrnBMJIH, qTo 

y mo.n:eii, rro.n:BepraBIIIHXCa pa.n:MOH3JiyqeHHIO M06HJibHbIX TeJiecpOHOB, 

ycKOpIIJIOCb BpeMa rrpOXO)l(.ZJ:eHHa peaKQHH. ~B03MO)l(H0, 3TO pe3yJibTaT 

B03.ZJ:eHCTBMa Ha rGJIOBHOH M03r, - CKa3aJI .UOKTOp IlpIIC. - 5lcHO O.ZJ:HO -

peryJiapHoe B03.ZJ:eMCTBMe pa.n:HOM3JIYqeHMa OKa3bIBaeT orrpe.n:eJieHHOe B03-

.n:eiiCTBHe Ha COCTOattMe 3.Z(OpOBba qeJIOBeKai>. 

06biqHo CTpecc-rrpoTeMHbl Bbipa6aTbIBaIOTCa rrpH IIOBbIIIIeHMM TeMrre

paTypbl TeJia qeJIOBeKa, HO IlpHC If .n:pyrMe yqeHhie yTBep)l(.l(aIOT, qTo IIX rro

aBJieHHe MO)l(eT }'IBJl}'!TbCa If pe3yJibTaTOM B03.ZJ:eMCTBHa pa.n:MoqacTOTHbIX 

ClfrHaJIOB H .n:a)l(e rrpM HOpMaJibHOH TeMrrepaType TeJia. ,llpyrne MCCJie.n:oBa

HMa, rrpoBe.n:eHHbie B lllBeQHM If ll1BeH11apMH, YKa3hIBaIOT Ha TO, qTo M3Jiy

qeHMe M06MJibHbIX TeJiecpoHOB HapyruaeT HOpMaJibHOe rrpoTeKaHHe CHa. 

Pe3yJihTaThI MCCJie.n:oBattHH nme.n:cKMX rrpocpeccopoB Jlettttaprn Xap

.n:eJIJia (Lennart Hardell) M K)l(eJIJia Xattccotta MHJI.ZJ:a (Kjell Hansson 

Mild) o6ttapy)l(MJIM, qrn cpe.n:M Jiro,neii, IIOJib3YIOIIIMXca attaJioroBhIMH Mo-

6MJibHbIMH TeJiecpoHaMH B TeqeHHe 10 JieT, pHCK 3a60JieBaHHa paKOM M03ra 

B03pacTaeT rrpMMepHO Ha 26%. 3TM pe3yJibTaTbl Bbl3BaJIH cepbe3HYIO o6ec

IIOKOeHHOCTb yqeHbIX. 11, 3TO HeCMOTpa Ha TO qTo B xo.n:e HCCJie.n:oBaHHa HC

IIOJib30BaJIHCb rnaBHblM o6pa30M M06HJibHbie TepMHHaJibl rrpOIIIJIOro IIOKO

JieHHa, MHOrHe M3 KOTOpbIX YCTaHaBJIHBaJIMCb B aBTOM06HJiax c aHTeHHOM 

Ha Kpbillle If H3JI)"IaJIII CMfHaJI IIOCTOaHHO, B OTJIHqHe OT COBpeMeHHbIX 

QMcppoBbIX TeJiecpOHOB. 
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1. 10. MO&MnbHMKM AJlSI AETEM 

H11KTO 113 11ac 6oJibllle tte MolKeT ronopHTb 

06 OTCYTCTBHH CllH3H MClKJIY H3JIY'!elll1CM 

M06ttJibHblX TCJICcj.JOHOB 11 pcaKUl1HMH 

'ICJIOllC'leCKOfO opraHH3Ma. 

/!o'Krrtop A. Ilpuc, Be;tuK06puma11ua 

CoTOBbIH TeJiecpoH - no yJKe HeOTbeMJieMa.51 qacTb Haurero CTMJI}l 

JKM3HM, Hap}l.n:y c KocpeMOJIKaMM, TeJieBM3opaMM M aBrnpyqKaMM. Ceiiqac 

yJKe C03)J;aIOTC}l COTOBbie TeJiecpOHbI crreu;MaJibHO rrpe.n:Ha3HaqeHHbie )J;JI}l .n:e

Tei1:. CoBpeMeHHbIH TeJiecpoH B pyr<ax no.n:pocTKa - rrcuxoJiomqecKoe opy

:>Ime. TipuqeM caMM YJibTpacoBpeMeHHbre cpe.n:cTBa CB}l3M npuqaCTHbI K 3TO

My BeChMa KOCBeHHO. OcHOBHa.51 rrpo6JieMa 3aKJiroqaeTC}l B coBpeMeHHbIX 

.n:eT}IX, KOTOpbie CJIMIIIKOM xopouro pa36ttpaIOTC}l B TeXHMKe, M, 6oJiee Toro, 

y6eJK.n:eHbI, qTQ .n:eJiaIOT OHM 3TO ropa3)];0 Jiyqure CBOMX po.n:ttTeJiei1:. <ITIOKO

JieHMe rrenCM:i> - 3TO .n:eTM, B3pOCJieromtte B o6HMMKY c KOMIIbIOTepoM, ttr

poBOH rrpMCTaBKOH, CD-rrJieepoM M M06MJibHbIM TeJiecpOHOM. Ilo pe3yJibTa

TaM MCCJie)J;OBaHM}l, npoBe.n:eHHOfO KOMIIaHttei1: NatWest, TpeTb eBponei1:c

KMX pe6}ITMIIIeK rroJKeJiaJia rroJiyqttTb K Po)l()];ecrny r<ar<yro-Htt6y,n:h 

TeXHMqecKyro HOBMHr<y, HarrpttMep, c no.n:.n:epJKKoi1: W AP MJIM PlayStation 

2. Po,n:MTeJIM <1rrpo.n;BMHYTbIX:i> qa,n, IIOKyrraromtte CBOMM OTIIpbICKaM Tar<Me 

yCTpOHCTBa, pMCKYIOT 3arroJiyqMTb Ha CBOIO M 6e3 TOfO 6oJibHYIO rOJIOBY He

qrn Bpo.ne TeXHOcpo6ttM - CJIMIIIKOM BeJIMK CTpax orrpOCTOBOJIOCMTbC}l rre

pe.n pe6eHKOM. Be,nb TeJiecpoH c rro.n:.n:epJKKOH W AP - 3TO He rrmorneBbIH 

MMIIIKa, BpyqMB KOTOporo, MOJKHO qepe3 HeCKOJibKO MMHYT 3a6bITb 0 HeM. 

Heo6xo,n:MMO xoporno pa36ttpaTbC}l B HOBbIX TeXHOJIOrtt}IX, qrnfar npa

BMJibHO OTBeTMTb Ha JII06oi1: BOIIpoc JII06MMOro ,l{MT}ITM M npaBMJibHO Ha

CTpOMTb no.n:apeHHYIO HOBMHKy. 

IlpoM3BO,l{MTeJIM Tpy6oK, yJIOBMB M3MeHHBUIHeC}l HaCTpoeHM}l noTpe-

6ttTeJihCKoro pbIHKa, B3}IJIMCb aKTMBHO pacurttp}ITb KJIMeHTCKYIO 6a3y 3a 

cqeT CaMbIX MaJieHbKMX a6oHeHTOB, KOTOpbie M fOBOp}IT-TO em;e C Tpy,n:OM. 
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1 . 10. Mo6MnbHMKM AJHI AeTei.1 

K0Mrramu1 Siemens pa3pa6oTa..n:a M06ttJibHbIM Te.n:e¢oH Leonie ,l(JI51 .n:eTeif 

OT 3 .n:eT. OT 06b1qHbIX Te.n:e¢oHoB OH OTJittqaeTC51 60.n:bIIIHMH tt 5IpKHMH 

KHOITKaMM. BecttT arrrrapaT OKOJIO 200 rpaMMOB - BIIOJIHe no CHJiaM 3-JieT

HeMy pe6eHKy. Ceifqac Leonie no5IB1IJIC51 B rrpo.n:a)Ke. EcTb HeKoTOpb1e oT

.n:ttqH51 Ta.KHX .n:eTCKHX Te.n:e¢oHOB OT @3pOCJibIX~ MO,l(eJieM - B COBpeMeH

HbIX Te.n:e¢oHax CTa.H.n:apTa DECT cyll(ecrnyeT ¢YHK11,H51 babycall, Kor.n:a 

Ha)KaTtte Ha mo6y10 KJiaBHIIIY o6ecrreqttBaeT 3BOHOK Ha O,l(HH KOHKpeTHbIM 

HOMep (HarrpttMep, po.n:ttTeJI5IM). B .n:eTcKHX BapttaHTax Te.n:e¢oHoB GSM tt 

GPRS Tarrne KHOIIKH TO)Ke npe.n:no.n:araIOTC51 - OHM OTJrnqaIOTC51 OT oc

TaJibHblX pa3MepaMH (B 6oJiblllYIO CTopoHy) H KpacoqHOM IIHKTOrpaMMOM. 

EcTb tt 60.n:ee npocTbie Bepctttt, Kor.n:a Ha .n:eTCKOM Te.n:e¢oHe Bcero Tptt 

KHOIIKH. Ha)KaB Ha 0,l(Hy H3 HHX, pe6eHOK coe,l(HH5IeTC51 c rranoif, MaMOM 

HJIH, K npttMepy, caMbIM 6.n:tt3KHM .n:pyroM. A pe6eHKY MO)KHO ,l(03BOHHTbC51 

c JII06oro HOMepa. TaKOe IIIHpOKOe pacrrpOCTpaHeHtte COTOBbIX TeJiecl>OHOB 

cpe.n:tt .n:eTeif H no.n:pocTKOB qpeBaTO Henptt5ITHbIMH rroc.n:e.n:crntt5IMH. Mo-

6ttJibHhre TeJie¢OHbI MOryT rrpttBeCTH K noTepe naMnTH, HapyIIIeHHIO CHa H 

.n:pymM npo6JieMaM co 3,l(OpOBbeM . .lleTH 6oJiee IlO,l(Bep)KeHbl onaCHOCTH, 

TaK KaK .n:eTCKa51 HMMYHHa51 CHCTeMa npO,llOJI)KaeT paCTH, H ell(e He TaK 3a-

1IIH1IIeHa, KaK y B3pOCJibIX. 

XoT51, KOHeqHo, yc.n:ym Mo6ttJibHOM CB513H 06ecneq1rnaIOT 6oJiblIIYIO 

6e3onacHOCTb .n:eTeif. HanpttMep, B p51.n:e eBporreifcKRX CTpaH 6.n:aro.n:ap51 

rrpttMeHeHHIO cnyTHHKOBOM cttcTeMbI GPS (cttcTeMa rno6a.n:bHOro no3tt

IIHOHttpoBaHtt51) po.n:ttTeJIH nptt ITOMOIIIU: M06ttJibHOro TeJie¢oHa CMOryT B 

.n:106y10 MHHYTY y3HaTh, r.n:e Haxo.n:ttTC51 ttx pe6eHoK. Ilptt IIOMOIIIM pem

CTpa11,HM Bcex coBepIIIaeMhIX BbI30BOB B UeHTpe BbI30Ba pe6eHKa (Child 

Call Center) npottcxo.n;ttT HenpepbIBHbIH yqeT .n:aHHbIX o MecrnnoJIO)Ke

HHM pe6ettKa. Po.n:ttTeJIM, 06pa1IIaI01IIttec5I B UeHTp, ,l(OJI)KHbI npe.n:cTa.BHTb

c51, noc.n:e qero HM 6y.n:eT npe.n:ocTa.BJieHa ttH¢opMaIItt51 o MeCToHaxo)K.n:e

HMH pe6ettKa. Ilepcottan UeHTpa npocTbIM Ha)KaTtteM KJiaBnrntt CMO)KeT 

IIOMOqb pe6eHKY CB513aTbC51 co B3pOCJibIMH, HOMepa Te.n:e¢oHOB KOTOpbIX 

xpaH5ITC51 B 6a3e .n:aHHbIX. KpoMe rnro, cyll(ecrnyeT B03MO)KHOCTb BbI30Ba 

caMoro TepMHHaJibHOfO ycTpOMCTBa, HanpHMep B cJiyqae B03HHKHOBeHM51 

onacHoii cttTya11,ttH, UeHTp MO)KeT noCTaBMTb ero B pe)KHM npoc.n:ylllttBa

HH51 qepe3 COTOBbIM Te.n:e¢oH II, B c.n:yqae Heo6xo,l(MMOCTM, onepaTMBHO 

BbI3BaTb IIOJIM11,1IIO. ,llaHHa51 yc.n:yra paccqMTa.Ha Ha ,l(eTeH B B03pacTe OT 3 
.n:o 11 JieT. KoMrraHtt51 Siemens yJKe co3)].aeT c11e11,ttanbHhre cJiyJK6b1, KOTO

pbre KOHlJ,eHTpttpyIOT BCIO MH¢opMalJ,MI0 0 .n:eT5IX: Ba)l(Hbie HOMepa TeJie

¢oHOB, a.n;peca, oco6eHHOCTH 3.llOPOBb51 H npttBbJqKM. KcTa.TM, npoBe.n:eH

Hoe He,l(aBHO MCCJie,l(OBaHtte IIOKa3aJIO, qTO 6oJiblllMHCTBO B3pOCJibIX JI)KeT, ----47 



rnaaa 1. KaK pa306paTbCR a coapeMeHHwx coTOBblX Tenect>oHax -

YKa3bIB<UI no 4Mo6HJibHHKY• cBoe MecTorroJioiKeH11e. He y.z:urn1neJihHo, 

'ITO 6bIJJ IJO)lH.SIT BOnpoc 0 Hapymemrn rpa}l()laHCKHX rrpaB .n;eTeH rrpH HC

IIOJib30BaHHH TaKoro yCTpottcTBa. B pe3yJihTaTe pemetto 6hIJJO rrpe,n;oCTa

BHTb B03MOiKHOCTb OTKJIIO'leHH.SI 4CJieiKKH•. CMoiKeT JIM pe6ettoK ,n:eJiaTb 

3TO, 3aBHCHT OT po,n:HTeJieH. 

Mo6HJJhHbie TeJie<l>otthI ,ll;JI.SI ,n;eTeM:, no MHeHHIO sKcrrepTOB, rrpe,n:cTaB

JIHIOT co6oM: HCTO'IHHK orracttocTH. XoT.SI Bee rrpoH3Bo,n:HTeJIH Mo611JihHbIX 

TeJie<l>OHOB yrropHO OTpHI.J;aIOT, 'ITO HCIJOJib30BaHMe HX rrpo,n:yKI.J;HH HaHO

CUT KaKOH-JIH6o Bpe.n; 3,n:OpOBbIO, HeCKOJibKO KpyrrHeHIIIHX KOMIJaHHH rro

JJY'fHJIH rraTeHTbI Ha TeXHOJJOnrn, npe.n;Ha3Ha'leHHbie )lJI.SI yMeHbIIIeHH.SI 

pMCKa B03HHKHOBeHH.SI 3a6oJieBaHHH, Bbl3BaHHbIX H3JIY'leHHeM COTOBOro 

TeJie<l>otta. B 11acTHOCTH, B rro,n:o6ttoM 4,n;ByJIH'lHH• 3aMe'leHhI npe,n:cTaBU

TeJIU TaK Ha3hIBaeMOH 6oJibllIOH TpottKH B crnpoM cocTaBe - Nokia, 

Motorola H Ericsson (Ha MOMeHT ttarr11cattH.SI KHiffH B pettTHHre KpyrrtteM:

IIIHX npOH3BO,ll;HTeJieH Ha TpeTbeM MecTe ttaxo,n:HTCH Siemens). B o,n:ttoH: H3 

3a.SIBOK Ha naTeHT OT Nokia ,n:aiKe yn0Tpe6m110TCH TaKHe rn6y11poBaHHh1e 

CJIOBOCO\fetaHHH, KaK 4pa3BHTHe 3JIOKa'leCTBeHHOH onyxOJIH•, - C03,n:aTe

JIH TeXHOJIOfHH, IIO,n:Jie)Kameii naTeHTOBaHmo, He MCKJIIO'laIOT, 'ITO paKo

Bbie onyxoJIH MOryT B03HHKliyTb BCJie,n:CTBHe ,n:JIHTeJibHOro IIOCTOHHHOfO 

06JJy'leHHH. 

Oa1t031lllt/Jl0 1le ao1Ca3ll1l0 1lelllfflU61lOe 6JlW/.HUe U3Jly1leHU.R COffl06blX me
lle</J01l06 1lll oemc1eoe pa38Umue. oa11.a1eo ecJlU YJJC 6bt peUtUJIUCb 1eynumb MT A 
C60eMy pe6e1lKy, mo nocmapaumecb aoiooopumbC.R c 1lUM 0 Pa3YMHOM uc
nOJlb306Q1lUU amow ycmpoucmoa. Ka1e MUHUMyM, He cmoum pa3iooapuoamb 
no comoooMy meJ1e<jJouy 60J1bUte nolly1laca o ae1lb u uocumb eio 6JlU3KO K w
Jlooe, cepaUJJ UJIU naxooou 06J1acmu. 
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1. 11. 111cnonb30BAHlllE COTOBOro 
TEnE<l>OHA AflSI OXPAHbl 
nOMEl,1'EHlllM 

Cero.n:m1 60JI1>11IIIHCTB0 TeJie¢oHHhIX orrepaTopoB B pa3HI>IX perIIo

Hax, rrpe.n:cTaBJIHIOII(IIX HaCeJieHIIIO ycJiyrH M06IIJibHOH CBH3II, C,l{eJiaJIII 

CBOII TapH¢hr ,l{OCTYilHbIMII ,l{JIH IlOTpefoITeJie:H. TioCTOHHHO MeHHIOII(HH

CH H o6HOBJIHeMbIH pbIHOK IIH.l{YCTpIIII M06HJibHHKOB C,l{eJiaJI B03MO)l{

HbIM rrpHo6peTeHHe COTOBbIX TeJie¢oHOB ( KOHe'IHO, He caMI>IX CBe)l{IIX 

MO,l{eJie:H) 3a CHMBOJUI'IeCKyIO ueHy. KpoMe Toro, y MHOrHx JIIO,l{eH OCTa

IOTCH B 3anaCHIIKax CTaphre MO,l{eJIH COTOBbIX, KOTOpI>re IIbIJIHTCH ,l{OMa 6e3 

,l{eJia. Y'IIITbIBaH ,l{OCTYilHOCTb, 6oJihlllYIO IlJIOIIJa,l{h IIOKpbITHH H OTHOCH

TeJibHO HeBbICOKYIO CTOHMOCTb TeJie¢oHOB Ha BTOpH'IHOM pbIHKe M06HJib

HHKOB, pa,l{HOJII06HTeJIHM H BCeM, KTO 3HaKOM c OCHOBaMH 3JieKTpoTeXHH

KH, rrpe.n:cTaBJIHeTCH B03MO:a<HOCTb C,l{eJiaTb H3 M06IIJibHOro TeJie¢oHa 

IIO'ITH 6ecnJiaTHbIH aBTOMaTII'IeCKIIH ceKpeTapb, KOTOpbIH 6y.n:eT onoBe

IIJaTb BJia.l{eJII>Ua o cocTOHHHH ero oxpam1eM1>1x ueHHOCTe:H. UeHHOCTH, Ha 

KOTOpbre BJia,l{eJieu ,grroBeCHT 3aMOK OT nocTopoHHHX», MoryT 6bITb pa3-

JIH'IHbIMH, 6y.n:I> TO: KBapTHpa, 3aropO.l{HblH ,l{OM, ce:H¢, aBTOM06HJib HJIH 

,l{OCTyn K nepcoHaJihHOMY KOMnhIOTepy. Tenepb COTOBbIH TeJie¢oH, co

e,l{HHeHHbIH no peKoMeH.n:yeMoMy HH)l{e cnoco6y c aaT'IHKOM, aBTOMaTM

qecKH onoBeCTHT X03HHHa 0 COCTOHHHH oxpaHHeMoro IIMyII(eCTBa, r.n:e 6bl 

TOT HH HaXO,ll;HJICH. 

y CTpo:Hcrna, no.n;o6Hble 3TOMy no npIIHUIIIIY ,n;eHCTBHH, 6hIJIH nony

JIHpHbI cpe.n:H pa,n:HOJII06:iueJieH H paHbllle, HO rnr.n;a OHH HCnOJib30BaJIH pa

,ll;HOCBH3b B OCHOBHOM Ha rpaJK.n;aHCKOM (27 Mfu) .n;Hana30He. 

Tipe,n;JiaraeMoe HH/Ke ycTpOHCTBO pa,l{HOOIJOBeIIJeHHH ,ll;JIH o6bIBaTeJIH 

HaMHOfO BbffO,D;Hee OIIOBeIIJeHHH no pa,l{HOKattaJiy, TaK KaK Tenepb HeT He

o6xoaHMOCTH HOCHTb c co6o:H pa,n:HOCTaHUHIO. 

B KaJK,l{OM Mo6HJibHOM TeJiecpoHe HCnOJih3yeTcH cpyttKUHH 3KCTpettttoro 

BbI30Ba a6otteHTa o,n:ttoli: KHOTIKOH. 

Brn .n;onoJIHHTeJihttaH pa6oTa, KacaIOIIJaHrn nepe.n;eJIKH coTOBoro TeJie

cpotta, CBO,ll;HTCH K qeTbipeM rnaraM: 
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rnaaa 1. KaK pa306paTbCR a coapeMeHHblX COTOBblX Tene<1>0Hax -

1. BottTII B Memo TeJiecpoHa II 3aHeCTII B naM51Th 6h1CTporo BhI3oBa HOMep 

COTOBOro HJIH CTaUIIOHapHoro TeJiecpoHa, Ky.ua Ha.uo 6y.ueT coo6I1IHTb 

06 H3MeHeHIIH COCT051HII51 KOHTpOJIIIpyeMoro o6beKTa. 

2. AKKypaTHO BCKpbITb BepXHIOIO naHeJib COTOBOro TeJiecpoHa (r.ue 

IlJIOCKa51 KJiaBMaTypa) II MHHHaTIOpHbIM Ila51JibHIIKOM c MOIIIHOCTbIO .no 

25 BT ( Hanp5DKeHtteM 6 ... 12 B) rrpunamh .UBa rrpoBO.UHMKa TOHKoro 

MOHTa:11rnoro rrpoBo.ua TIIrra MIT<D-0,3 K KOHTaKTaM KJiaBHIIlH 

(HarrpIIMep, KHOIIKH ~h ). MoJI<HO 3a,UeHCTBOBaTb H .upyryro KHOnKy, a 

TaK:1Ke HeCKOJibKO KHOITOK, JJ;JI51 onoeemeHH51, HanpHMep, pa3HbIX 

a6oHeHTOB B pa3JIII'IHbIX CHTyaUII51X. 

3. IlpoBO.UHIIKM .UOJI:IKHbl HMeTb MIIHIIMaJihHYIO .UJIHHY (He 6oJiee 1 M) M 

Ha .upyroM KOHUe coe,UIIH51TbC51 c MMHHaTIOpHblM pa3beMOM, HanpIIMep 

Plll-2H. Eme JIYtIIIle, ecJIH rrpoBO.UHHKH 6y.uyT rroMemeHhI B 3KpaH, 

KOTOpbIH coe,nHH51eTC51 c MaccoH: (MHHYCOM IlHTaHH51). 

4. Co6paTb H no.UKJIIOtIIITh cornacHo 3JieKTpIItiecKoi1: cxeMe, npe.uCTaBJieHHOH 

Ha PHc. 1.1, rrpocrne yCTpottcTBo-a.uarrTep, Kornpoe rroJiyqaeT CIIrHaJI OT 

.uaTtIIIKOB, ycTaHOBJieHHbIX Ha oxpaH51eMOM o6beKTe. 

3TM .uei1:CTBM51 cnoco6eH BblIIOJIHHTb Ka:JK.UbIH lllKOJibHHK. 

Vn 
r-----------------------

i 51 
+12B 

Vsx 2.2X16B 14 

2 ... ~1-1 -.--..~ 
R1 + 

K KHOnKe 
2 COTOBOro mt)> 

3.3K 

1 N4332A DD K561 KT3 

Puc. 1.1. YCTpolicTBo-a]laIITep 
.nmr COTOBOro TeJiecpoHa 

y CTpOHCTBO co6paHo Ha nony

JI51pHOH MHKpocxeMe K561KT3. 

B TOtIKY V BX npttJimKeHo ynpaBJI51-

romee HarrpmKeHHe OT Jiro6oro H3 

.uaTtIHKOB, HarrpHMep repKOHa, ycTa

HOBJieHHOro Ha OTKpbIBaHIIe BXO.UHOH 

.UBeptt. Ha PHc. 1.1 KOHTaKThI repl<o

Ha o6o3HatieHbl KaK s 1. ,ll.aTtIMKH MO

ryT 6hITb pa3JIHtIHbIMM, B TOM tIHCJie 

BhI.UaIOIIIHMII rratIKH MMnyJihCOB. 

Bxo.uHoH: cnrnan npoxo,nHT qepe3 

orpaHHtIHTeJihHhIH pe3IICTOp R1 H rrocTynaeT Ha KOH.UeHcarnp Ci (He rrpo

nycKaromttH: ITOCT051HHYIO COCTaBJI51IOIIIYIO HanpmKeHII51). TaKHM o6pa30M, 

JJ;a)l(e npM .UJIHTeJihHOM B03.UeHCTBMH ( HanpMMep, npM 3aMbIKaHHII s 1) Ha 

yrrpaBJI51IOIIIHH BXO.U KOMMyTaTopa ITOCTYITMT TOJibKO O.UMHO'IHbIH HMITYJibC. 

CTa6IIJIHTpoH VD1 3amumaeT ynpaBJI51IOIIIMH BXO.U KaHaJia OT cKatIKa Ha

np51)l(eHII51, a pe3HCTop R2 lllYHTttpyeT exo.u (BbIBO.U 13), Kynnpy51 B03MO)l(

Hhie 3JieKTpw.i:ecKIIe IIOMeXII, rrpHBO.U51IIIHe K JIO)l(HbIM cpa6aTbIBaHII51M 

KOMMJTaTopa - Ha BXO.Ue Ka)l(.l(Oro KaHaJia npncyTCTBYIOT IlOJieBbie TpaH-

3MCTOpbl, 06ecnetIMBaIOI1IMe BbICOKYIO tIYBCTBMTeJibHOCTb MHKpocxeMbl. 
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a 1 . 11. lllcnonb30BaH111e coToaoro Tenect>oHa AJlSI oxpaHbl noMel1.\eH111iil 

0AeTanstx 

BaM rrOTpe6yroTrn rrocTO.fIHHbie pe3MCTOphr TMrra MJIT-0,25, MF-25 

mrn attanomqttbre; OKCM,[(HhIM KOtt,[(ettcarnp Ci Tttrra K50-29 mrn attano

mqtthIM. CTa6HJIMTpott MOJKeT 6bITh 3aMetteH KC156A, BZx55C5V6 MJIH 

aHaJiorMqHbIMM. 

licToqHHK llMTaHM.fI ,[(JI.H .z:1attHOro yCTpoilcTBa, CB.H3aHttoro c coTOBbIM 

TeJie¢lOHOM, HyJKeH CTa6MJIH3MpoBaHHbIM, o6.H3aTeJibHO c IIOHMJKaIOil(MM 

Tpattc¢>opMarnpoM. 

IlocJie 110,[(KJIIOqeHM.fI K COTOBOMY TeJie¢>otty pOJib KHOllKM BbIIIOJIH.HeT 

3JieKTpOHHbIM KJIIOq - 6ecIIIyMHO M BM3YaJibHO HerrpMMeTHO. 0cTaeTC5! 

TOJibKO rrepMO,[(HqecKM CJie,[(MTb 3a 3ap.H,[(OM 6aTapeM COTOBOro TeJie¢loHa . 

.[{JI.H Tex Pa.z:IMOJII06MTeJieM, KOTOphre 3axo-

T5!T KOHTpOJIMpOBaTb llpM IIOMOil(M HeCKOJibKHX 

,[(aTqMKOB c OllOBem:eHMeM Ha HeCKOJibKO HOMe

pOB c COTOBOro TeJie¢loHa, Ha Puc. 1.2 rrpe.z:1-

CTaBJieHa o6m:M CXeMa IIO,[(KJIIOqeHMM M UOKO

JieBKa MMKpocxeM-KOMMyTarnpOB K56iKT3, 

K564KT3, K156iKT3, Ki 76KT1 (Bee OHM B3a

MM03aMeH.HeMbI, HO oco6eHHOCTb MMKpocxeMbl 

Ki 76KTi - Ha11p.HJKeHMe IIMTaHM.fI 9 B). 

MMKpocxeMbI K56 i KT3 M aHaJiom 11pe.z:1-

CTaBJI.HIOT co6oi1 qeTb1pexKaHaJihHbie KOMMYTa

TOpbI c O,[(MHaKOBOM cxeMOM M UOKOJieBKOM. 3K

BMBaJieHTHa.H cxeMa KOMMyTaTopa (aJieKTpOH

HOro KJIIOqa) O,[(HOllOJIIOCHM, 3TO 3HaqMT, qTo OH 

Vex 13 __...._ 

5 __...._ 

6 __...._ 

12 __...._ 

+Vn 

2 

4 

9 

11 

-Vn 

pa6oTaeT TOJibKO Ha 3aMbIKaHMe 3JieKTpOHHOro Puc. 1.2. 061I(<UI cxeMa 

KOHTaKTa Ha BbIXO,[(e (HallpMMep, BblBO,[(bl i M 2, 

3 M 4 H TaK ,[(a.nee) llpM y11paBJI.fIIOil(eM CMrHaJie 

Ha Bxo.z:1e. Y11paBJI.fIIOil(MM cttrnan (MMllYJihc) 

11ocTO.fIHHoro TO Ka tta11p.HJKeHHeM 2 ... i 0 B (.z:IJI.fI 

MMKpocxeM Ki 76 cepMM .z:10 9 B). TaKMM o6pa-

H l{OKOJieBKa HeKOTOpbIX 

norryJI.li:pttbIX MMKpocxeM

KOMMyTarnpoB K561KT3, 
K564KT3, K1561KT3, 

K176KT1 

30M, ,[(JI.fl 3aMbIKaHM.fI BbIXO,[(OB, aKTMBHbIM ypoBeHb Ha BXO,[(e ,[(OJIJKeH 6bITb 

BbICOKHM JiomqecKMM ypoBHeM, 11pHH.fITbIM ,[(JI.fl KMOil-MMKpocxeM. 

Co11po'rMBJieHMe Kattana B OTKpbITOM cocTO.HHMM 80 OM (M OKOJio 500 OM 

,[(JI.fl Ki 76KTi ). l13 noro 11apaMeTpa, 110 3aKotty 0Ma, 3HM rrpMJioJKettttoe 

ttarrp.HJKettwe, MO:lKHO Bb1qwcJIMTh KOMMYTMpyrom:MM TOK. KaHaJihI He3aBM

CMMbI. KaJK,[(bIM Kattan MOJKeT KOMMYTHPOBaTh uw¢>poBbie ypoBHM .z:10 tta

rrp.H:>KeHM.H v II MJIM aHaJIOfOBbie ypoBHM ( em:e 0,[(Ha rrpH5!THM oco6eHHOCTb 

,[(attttoro THlla MMKpocxeM) OT llMKa ,[(0 llMKa v rr/2. ---51 



rnaea 1 . KaK paao6paTbCR a coepeMeHHblX coTOBblX Tenect>oHax -

Ilp11 Harpy3Ke 10 KOM Ha LiaCTOTe 10 KfU: OTHOlllemie c11rnaJIOB Ha BhI

xone KaHaJia B 3aMKHYTOM 11 pa30MKHYTOM COCT05IHl15IX He Mettee 65 nE. 

CTerreHb 1130JI5IU:1111 yrrpaBJI5IIOIUeH u:emI OT KaHaJia COOTBeTCTByeT corrpo

Tl1BJieHl1IO 1012 OM. IlpoxoJKnett11e c11rnaJia c LiacTOTOH 900 Kfu: tta ttarpy3-

Ky 1 KOM 113 KaHaJia B KaHaJI He 6oJiee -50 nE. BpeM51 3anepJKKl1 pacrrpo

CTpatteHl151 CIIrHaJia B KaHaJie 10 ... 25 HC. 

KoMMyTaTOpbl nattttoro T11rra MOJKHO rrp11MeH5ITh BO MHOfl1X cJiyLia5IX, 

11MeHHO IIO::lTOMY OHl1 ytt11BepcaJibHhl l1 BeCbMa IIOIIYJI5IpHbI B CJieny10m11x . 

y3Jiax: rrepeKJIIOLiaTeJI11, MYJihTl1IIJieKcophI, KJIIO'III Bb16opKII cIIrnaJia, rrpe

phrnaTeJIII-Mony JI5ITOpbI ,l(JI51 orrepau:110HHhIX yc11JI11TeJieH, KOMMyTaU:IIOH

Hbie KJIIOLI11, Mo,nyJI5ITOph1-neMonyJI5ITOph1. MoJKtto neJiaTh KOMMyTaTOphI 

,nJI51 ttecTattnapTHhIX UAII II AUII, a TaKJKe Y3JihI u:mppoBoro yrrpaBJiett115I 

LiacTOTOH, ¢a3ou, Koa¢¢IIu:11ettTOM yc11Jiett115I rnrnaJia. Yno6tto neJiaTh 

«Bpe3Kl11> 11 Ml1Klll11pOBaTb O,l(Hl1 Cl1rHaJihI B ,npyr11e. 

I1Metttto no rnoeMy rrp5IMOMY tta3ttaLiett1110 M11KpocxeMa K561KT3 

rrpIIMeH5IeTC51 ,l(JI51 KOMMyTaU:11l1 KJiaB11aTyp COTOBhIX TeJie¢ottOB, IIOCTpoe

Hl1e KOTOpbIX ,npyr OT ,npyra rrpaKT11'IeCKl1 He OTJil1'IaeTC51. 

foTOBoe yCTpoilcTBo Ha 6a3e MOpaJihHO ycTapeBlllero cornBoro TeJie¢o

tta Nokia-3310 rroKa3atto Ha PHc. 1.3. 

Puc. 1.3. BHemHuii BHA rornBoro yCTpoiicrna 

PeKoMettnyeMhIH crroco6 BKJIIO'Iett115I coToBoro TeJie¢otta B oxpattHOM 

KOMIIJieKce MOJKeT rrpIIMeH51ThC51 c JII06bIM Tl1IIOM COBpeMeHHhIX COTOBhIX 

TeJie¢ottoB. 



1. 12. ABTOMATM"IECKOE 3APSIAHOE 
YCTPOMCTBO OT CETM 220 B 

KaK H3BeCTHO, coTOBhie TeJietj:>oHhI KOMIIJieKTYIOTca co6cTBeHHhIMH 

3ap5I,UHhIMH ycTpoiicTBaMH. 3TH 3ap5I,UHhie ycTpOMCTBa HeJih35I Ha3BaTh 

YHHBepcaJihHhIMH. IlocKOJihKY pa3HOBH,UHOCTeii COTOBhIX TeJietj:>OHOB 

MHOrO, Harrp5I:>KeHHe IIHTaHH5l HX aKKYMYJI5ITOpOB TaK:>Ke pa3JIH'IHO. TaK 

COTOBhIM TeJietj:>oH tj:>HpMhl Motorola HeJih35l 3ap5I:>KaTh c IIOMOID;hIO 3a

p5I,n:Horo ycTpoiicrna .UJI5I coToBoro TeJietj:>oHa tj:>HpMhI Samsung HJIH 

Sony Ericsson He TOJihKO rroToMy, 'ITO TeJietj:>oHhI HMeIOT pa3Hhre pa3'h

eMhI ,UJI5l IIO,UKJIIO'IeHH5l BHenrnero IIHTaHH5l, HO, rJiaBHOe, IIOTOMy, 'ITO y 

3THX TeJietj:>OHOB pa3JIH'IHOe HOMIIHaJihHOe Harrp5I:>KeHIIe aKKYMYJI5ITOp

HhIX 6aTapeii. 

EoJihllIIIHCTBO COBpeMeHHhIX MOJ.(eJieM COTOBhIX TeJietj:>OHOB IIMeIOT 

BCTpOeHHOe <iYMHOei.> ycTpOMCTBO, aBTOMaTII'IeCKII rrpeKpall1aIOll1ee 3ap5I,n:

KY aKKYMYJI5ITOpa, IIpII l(OCTII:>KeHHH HM IIOJIHOM eMKOCTII. Ilo3TOMy, OCTaB

JI5ITh TaKHe COTOBhie TeJietj:>OHhl Ha IIOCT05IHHOM 110,UIIIITKe OT 3ap5I,UHOro 

ycTpoiicrna rrpaKTH'IeCKII 6e3orracHo JJ:JI5I caMoro TeJietj:>oHa II ero aKKYMY

JI5ITOpa. To :>Ke KacaeTC5l II 3ap5I,n:Horo ycTpoiicrna, BKJIIO'IeHHoro B oCBeTH

TeJihHYIO ceTh 220 B. IloTpe6JI5leMhIM TOK OT ceTII 220 B 3ap5IJJ:HhIM ycT

poiicrnoM .UJI5I COTOBOro TeJietj:>oHa O'IeHh MaJI, H He rrpeBhIIIIaeT 8 .. .10 MA 

(rrpII IIOJIHOCThIO 3ap5I:>KeHHOM aKKYMYJI5ITope). BHeIIIHe MO:>KHO JIHIIIh 3a

tj:>IIKc11poBaTh He3Ha'IHTeJihHhIM (.n:o +30°C) HarpeB Koprryca 3apa,n:Horo yc

Tpoiicrna rrpII 3ap5I,n:Ke TeJietj:>oHa II oxJia:>KJJ:eHHe 3Toro Koprryca B pe:>KIIMe 

HaChI1IIeHHOro aKKYMYJI5ITOpa . .UJia Tex :>Ke, y KOro HeT IIITaTHOro 3ap5I,n:Horo 

ycTpOMCTBa (HarrpIIMep, eCJIH npIIo6peH 6/y COTOBhIM TeJietj:>oH) rrpHrO,UIIT

C5l CaMO,UeJihHOe 3apa,n:Hoe ycTpOMCTBO c HH.UHKa1111eii COCT05IHII5l H aBTO

MaTH'IeCKOM peryJIHpOBKOM 3ap5I,UHOro TOKa. 3JieKTpH'IeCKa5l cxeMa 3TOro 

rrpocToro B ll3fOTOBJieHIIH H HaJia:>KHBaHHII ycTpoiicTBa rrpe,n:CTaBJietta mi 
PHc.1.4. 

Ha cxeMe rroKa3atto 3ap5I,n:Hoe ycTpoiicrno LJ;JI5I 3ap5I,n:a HHKeJih-Ka.UMHe

BhIX H JIIITHeBhIX aKKYMYJI5ITOpOB ,UJI5l COTOBhlX TeJietj:>OHOB c HOMIIHaJih

HhIM Harrp5I:>KeH11eM 3.6 ... 3.8 B. ---53 



rnaaa 1. KaK pa306paTbCSI B coapeMeHHblX COTOBblX Tenecf>oHaX -
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Puc. 1.4. 3JieKTpH'leCK<UI cxeMa 3ap.sr,z:i:Horo yCTpo:il:crna ,[{JI.s! COTOBhIX TeJiecpoHOB 

c HH,'lHKaIIJie:il: COCTO.sIHH.sI II aBTOMaTH'leCKO:il: peryJIHpOBKOll BhIXO,[{HOro TOKa 

TaKoe HOMHHaJihHOe HaIIp5DKeHHe HMeIOT aKKYMYJUITOpHbie 6arnpeH 

coTOBhIX TeJiecpoHoB Nokia pa3JIH'IHhrx MO,[{HcpHKanHi\: (HarrpHMep, Nokia 

3310, Nokia 1610 H Apyrne). 0,[{ttaKo crreKTp npHMeHeHHJI 3Toro 3ap51,[{HO

ro yCTpOHCTBa MO:lKHO cymeCTBeHHO pacnn1pHTh TaKHM o6pa30M, '-IT06hI 

OHO CTaJIO yttHBepcaJihHhIM H noMoraJio 3ap51:lKaTh coTOBhie TeJiecpoHhI APY

rn:x cpHpM ( c HHhIM HOMHHaJibHOM Harrp51:lKeHHeM aKKYMY JIJITOpa ) . .ll,JI51 ne

pe,[{eJIKH 3ap51,[{H0f0 ycTpOHCTBa (H3MeHeHH51 3Ha'leHH51 BbIXO,[{HOro Hanp51-

JKeHH51 H TOKa) ,[{OCTaTO'lHO H3MeHHTh B npHttnHnHaJibHOH cxeMe 3Ha'leHH51 

TOJihKO tteKoTOphIX 3JieMeHTOB (VD2, RS, R6) - 06 3TOM rro,[{po6Hee pac

cKa3aHo HHJKe . 

.ll,JI51 Toro 'lT06bI IIOH51Th, KaKoe HOMHHaJlbHOe Hanp5I:lKem1e aKKYMYJIJI

TOpa y Bamero COTOBOfO TeJiecpoHa, ,[{OCTaTO'lHO CH51Tb BepXHIOIO KpblllIKY 

anrrapaTa H paCCMOTpeTh Ha,[{IlHCh Ha aKKYMYJUITOpe. 

Km~ npa8UJlo, aKKyMyAAmopHbte 6amapeu meJ1e<jJoH08 Nokia, Motorola, 
Sony Ericsson u He1wmopbtx .111oaeJ1eu Samsung u.111e10m HOMUHaJlbHoe HanpR
J1CeHue 3.6 .. .3.8 B. 3mo Hau60J1ee nonyllRpHoe HanpR.JICeHue cpeau coBpeMeH
Hbtx .111oaeJ1eu comoBbtx meJ1e<jJ0Ho8. 
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1. 12. AaT0MaT111'feCKoe 38PRAHOe ycTpoi.1cTao OT ceT111 220 B 

IIepBoHatJ:aJihHhIM TOK 3ap5I.ll.HOro yCTpoiicrna iOO MA. 3TO 3HatJ:em1e 

OTipe.11.eJI5IeTC5I BbIX0.11.HbIM HaTip5I:JKem1eM BTOpH'IHOM o6MOTKH TpaHccpop

MaTOpa Tiu BeJIH'IHHoiI coTipoTHBJieHH5I pe3HCTOpa R2. 06a 3TH TiapaMeT

pa MO:JKHo KoppeKTHpoBaTb, TI0.11.6upaa .11.pyroiI TIOHH:JKaro:muiI TpaHccpopMa

rnp HJIH HHOe COTipOTHBJieHHe orpaHH'IHBaro:mero pe3HCTOpa. 

IIepeMeHHoe HaTip5I:JKeHue oCBeTHTeJibHoiI ceTH 220 B TIOHH:JKaeTC5I cu

JIOBhIM TpaHccpopMarnpoM Ti .11.0 iO B Ha BTOpH'IHOM o6MOTKe, 3aTeM BhI

Tip5IMJI5IeTc5I .lJ.H0.11.HblM BbIIIp5IMHTeJieM ( co6paHHbIM TIO MOCTOBOM cxeMe) 

VD i H crna:JKHBaeTrn OKCH.11.HhIM KOH.lJ.eHcarnpoM C 1. 

Bhrnp5IMJieHHoe HaTip5I:JKeHHe 'Iepe3 TOKoorpaHH'IHBaro:muiI pe3HCTOp 

R2 H ycttJIHTeJib TO Ka Ha TpaH3HCTOpax VT2, VT3 ( BKJirotJ:eHHbie TIO cxeMe 

.lJ:apJIHHfTOHa) TIOCTyTiaeT 'Iepe3 pa3neM Xi Ha aKKYMYJI5ITOp H C03.lJ.aeT TOK 

ero 3ap51.11.a. II pH 3TOM CBe'IeHHe cBeTo.11.uo.11.a HLi CBH.lJ.eTeJihCTByeT o HaJIH

'IHe 3ap51.ll.HOro TOKa B u:eTIH. TaK, eCJIH .11.aHHbIM CBeTO.lJ.H0.11. He CBeTHTC51, 

3Ha'IHT, aKKYMYJI5ITOp 3ap5I:JKeH TIOJIHOCTbIO, HJIH B u:eTIH 3ap51.11.KH HeT KOH

TaKTa c Harpy3KOM (aKKYMYJI5ITOpoM). 

CBe'IeHHe BTOporo HH.11.HKaTOpHoro CBern.11.uo.11.a HL2 B caMoM HatJ:aJie 

Tipou:ecca 3ap51.11.KH He 3aMeTHO, TaK KaK HaTip5I:JKeHH51 Ha Bb!X0.11.e 3ap51.ll.HOro 

yCTpoiicrna He.11.ocTaTO'IHO .ll.JI51 OTKphrnaHH51 TpaH3HCTOpHoro KJIIO'Ia VT1. 

B 3TO :JKe caMoe BpeM51 cocTaBHOM TpaH3HCTop VT2, VT3 naxo.11.HTC5I B pe

:JKHMe HaChr:meHH51 H 3ap51.ll.HOM TOK TipHCYTCTByeT B u:eTIH (TipoTeKaeT 'Iepe3 

aKKYMY JI5ITOp). 

KaK TOJihKO HaTip5I:JKettue Ha KOHTaKTax aKKYMYJI51Topa .11.ocTHrHeT 3Ha

tJ:eHH51 3.8 B ('ITO roBopHT o TIOJIHOCThIO 3ap5I:JKeHHOM aKKYMYJI5ITOpe), cTa-

6ttmITpoH VD2 OTKpbrnaeTrn, TpaH3HCTop VTi TaK:JKe OTKpbrnaeTC51 H 3a

ropaeTrn CBernmrn.11. HL2, a TpaH3HCTOphr VT2, VT3 coorneTcrneHHO 

3aKpbIBaIOTC5I, H 3ap51.ll.HbIM TOK B u:eTIH TIHTaHH51 aKKYMYJI5ITOpa (Xi) 

yMeHbrnaeTC5I TIO'ITH .11.0 Hy JI51. 

Hana>K111aaH111e 

.ll:nSI TIOJIHoIJ,eHHoro H 3cpcpeKTHBHoro HaJia:JKHBaHHSI yCTpoiicTBa no

Tpe6yroTrn .II.Ba 0.11.HOTHTIHbIX aKKYMYJI5ITOpa .11.JISI COTOBOro TeJiecpoHa c HO

MHHaJibHbIM HaTip5I:JKeHHeM 3.6 ... 3.8 B. Omrn aKKYMYJI5ITOp TIOJIHOCThro 

pa3pSI:JKeHHbIM, a .11.pyroiI TIOJIHOCTbIO 3ap5I:JKeHHbIM lliTaTHbIM 3ap51.lJ.HbIM 

yCTpoiicTBOM, 1-my:muM B KOMTIJieKTe BMecTe c coTOBhIM TeJiecpoHoM. 

Hana:JKHBaHHe CB0.11.HTCSI K yCTaHOBKe MaKCHMaJihHOro 3ap51.ll.HOro TOKa 

H HaTip5I:JKeHHSI Ha BbIX0.11.e ycTpOMCTBa, TIPH KOTOpOM CBeTHTCSI CBeT0.11.HO.lJ. 

HL2. 3ToT MaKCHMaJihHhriI TOK yCTaHaBJIHBaeTrn OTihITHhIM TiyTeM cJie.11.y

ro:mttM o6pa3oM. 



rnaaa 1. KaK pa306paTbCS1 a coapeMeHHblX coTOBblX Tene<l>oHax -

K Bhrxony 3ap5Ii'l,HOro yCTpoi1:cTBa (TO'IKH A H B, pa3neM Xi, CM. 

PHc. 1.4) qepe3 rrocJie.n:oaaTeJihHO coe.n:rmeHHhIH MHJIJIHaMrrep~eTp rroc

T05IHHOro TOKa IIO.ZJ:KJIIO'IaIOT 3aBei'l,OMO pa3pmKeHHhIH COTOBhIH TeJie¢oH, 

HarrpHMep ¢HpMhI Nokia 3310 (KoTOphrH rrocJie .ZJ:JIHTeJihHOH 

::JKCIIJiyaTaIJ;HH BhIKJIIO'IHJIC5I caM H3-3a pa3p5IJKeHHOH aKKYMYJI5ITOpHOH 

6aTapeH), H rro.n:6opoM corrpoTHBJieHH5I pe3HCTOpa R2 BhICTaBJI5IIOT TOK 

100 MA. ,ll.JI5I ::JTOH u;eJIH y.n:o6Ho HCIIOJib30BaTb CTpeJIO'IHhIH 

MHJIJIHaMrrepMeTp M260 M c TOKOM rrOJIHoro OTKJIOHeHH5I 100 MA. 

OnHaKo MOJKHo HCIIOJih30BaTh H HHOH aHaJiorH'IHhrH rrpH6op, B TOM 'IHCJie 

CTpeJIO'lHhIH aaoMeTp (U20, U4237 H HM rro.n:o6Hhie ), BKJIIO'leHHhIH B 

peJKHMe H3MepeHH5I TOKa Ha rrpe.n:eJie 150 ... 250 MA. B ::JTOH CB5I3H 

rrpHMeH5ITb IJ;H¢poBOH TeCTep He JKeJiaTeJibHO H3-3a HHepu;HH C1IHThIBaHH5I 

H HH.ZJ:HKau;m-I IIOKa3aHHH. 

IlocJie ::iToro (rrpe.n:aapHTeJihHO OTKJIIO'IHB 3ap5IAHoe yCTpoi1:crno OT 

ceTH rrepeMeHHoro rnKa) ::JMHTTep TpaH3HCTOpa VT3 OTrraHBaroT OT .n:py

rHx ::JJieMeHTOB cxeMhl H, BMeCTO COTOBOfO TeJie¢oHa c ~CeBIIIHM~ aKKYMYC 

Puc. 1.5. foTOBOe aap5I.l(HOe ycTpOHCTBO 
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1 . 12. AaT0MaT111'tecKoe 38PHAHOe ycTpoi.1cTao OT ceT111 220 B 

JrnTopoM, K ToqKaM A H E Ha cxeMe rro1J;KJI10qa10T coTOBhIM TeJiecpoH c 
HOpMaJihHO sap.S:DKeHHhIM aKKYMYJI5ITOpOM (iJ;JI51 ::noro rrepeCTaBJI51IOT aK
KYMYJI51TOpbI B OIJ;HOM H TOM JKe TeJiecpoHe). Terreph rro1J;6opoM corrpoTHB
JieHH51 pesncTopoB RS H R6 1J;o6nBaIOTC5i saJKnraHH51 cBeTOIJ;HO)J;a HL2. 
IlocJie noro 3MHTTep TpaH3HCTopa VT3 rro1J;KJI10qa10T K ll;pymM 3JieMeH
TaM corJiacHo cxeMe. 

BHeIIIHHH BHIJ; ( cporn) roTOBoro yCTpoucrna rroKasaH Ha PHc. 1.5. 

0AeTam1x 

TpaHccpopMaTOp T1 JI106oll: (HarrpnMep, TI111 277-127 /220-50, 
TH1-220-50 H aHaJiomqHhitt), paccqnTaHHhIM Ha IIHTaHne OT ocBeTHTeJih
HOM ceTH 220 B 50 fQ c BTopnqHott o6MoTKOM (o6MoTKaMn), BhI1J;a10mell: 
Hanp51JKeHne 10 ... 12 B nepeMeHHoro TOKa. 

TpaHsncrnphI VT1, VT2 nma KT315B ... KT31SE, KT3102A. .. KT3102E, 
KT503A. .. KTS03B, KT3117 A HJIH aHaJiomqHhie no 3JieKTpnqecKHM xapaK
TepncTHKaM. TpaHswcrnp VT3 - m cepnll: KT801, KT815, KT817, KT819 c 
JII06hIM 6yKBeHHhIM HH)J;eKcoM. Heo6xo1J;HMOCTH B yCTaHOBKe 3TOro TpaHswc
Topa Ha TeIIJIOOTBO)J; HeT. 

K rnqKaM AH E (Ha cxeMe, CM. PHc. 1.4) npnnawnaIOT IIITaTHhIM npo
BOIJ; OT sap511l;HOro YCTPOMCTBa COTOBOro TeJiecpoHa COOTBeTcrny10mell: MO
)J;eJIH c TeM, qrn6hI pas'beM Ha ll;pyroM KOHQe ::noro npOBO)J;a IIOIJ;XO)J;HJI K 
pas'heMy coTOBoro TeJiecpoHa. 

Bee nocT051HHhie peswcrnphI (KpoMe R2) Twna MJIT-0,25, MF-25 HJIH 
aHaJiomqHhie. Pesncrnp R2 - MOIUHOCThIO pacce51HH51 1 BT. 

KoHIJ;eHcarnp C1 Twna KS0-24, KS0-29 Ha pa6oqee Hanp51JKeHne He HH
JKe 25 B HJIH aHaJiomqHhIM. CneTOIJ;HOIJ;hI HL1, HL2, noMHMO yKasaHHhIX 
Ha PHc. 1.4, MOJKHO saMeHHTh Ha AJI307EM. CaeTOIJ;HOIJ;hI MOJKHO npwMe
HHTh H ll;pyrne (iJ;JI51 HHIJ;HKaQHH COCT051HH51 pa3JIHqHbIMH QBeTaMH), pac
cqHTaHHhie Ha TOK 5 .. .12 MA. 

,l{HOIJ;HhIH MOCT VD1 - JI106oll: ws cepww KU402, KU405, KU407. CTa-
6nJIHTpoH VD2 onpe1J;eJI5ieT Hanp51JKeHne, npn KornpoM sap511l;HOM TOK 
yCTpoll:crna yMeHhIIIHTC51 rroqTw IJ;O HYJIK B 1J;aHHOM ncnoJIHemrn Heo6xo
IJ;HM CTa6HJIHTpOH c HaIIp51JKemieM CTa6HJIH3aQHH (OTKpbIBaHH51) 
3.5 ... 3.8 B. YKasaHHhIM Ha cxeMe cTa6HJIHTpoH MOJKHO cocTaBHTh H3 IJ;Byx 
CTa6HJIHTpOHOB Ha MeHhIIIee HaIIp511KeHHe, BKJIIOqHB HX IIOCJie)J;OBaTeJihHO. 
KpoMe Toro, KaK 6b1JI0 OTMeqeHo BhIIIIe, nopor aBTOMan1qecKoro OTKJI10qe
HH5i peJKHMa sap511l;KH yCTpoll:crna MOJKHO KoppeKTHpoaaTh H3MeHeHHeM co
npoTHBJieHH51 )J;eJIHTeJI51 Hanp51JKeHH51, cocT051IUero ws pesncrnpoa RS H R6. 

---57 



rnaaa 1. KaK pa306paTbCS1 a coapeMeHHblX coTOBblX Tenect>oHax -

Oct>opMneH111e 

3JieMettThr ycTpoiicrna MOHTHPYIOT Ha nJiaTe H3 ¢oJihrnpoBattttoro 

CTeKJIOTeKCTOJIHTa B TIJiaCTMaCCOBbIM (L\mmeKTpHLieCKHH) KOpnyc, B KOTO

poM npoCBepJIHBaIOT ):(Ba ornepcTH~ ):(JI~ HHL\HKaTOptthIX CBeTOL(HOL\OB. Xo

poIIIHM BapHaHTOM (HCTIOJib30BaHHbIM aBTOpoM) ~BJI~eTC~ o¢opMJieHHe 

TIJiaTbI yCTpoiicrna B Kopnyc OT HCTIOJib30BaHHOM 6aTapeH THTia A3336 (6e3 

nottHJKaIOmero Tpattc¢opMaTOpa ). 
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1. 13. 3APSIAHblE YCTPOMCTBA 
c nMTAHMEM HE TOnbKO 
OTCETM 220 B 

Cpe;:i;11 rry6JI11Kau11ii: B pa;:i;110JI10611TeJibCKoii: JIHTepaType Hepe;:i;Ko 

MOJKHO BCTpeTHTb OIIHCaH115.! 3JieKTpOHHbIX ycTpOHCTB 11 Y3JIOB, pa3pa6o

TaHHbIX ;:J;JI5.! 3ap5.!;:J;KH aKKYMYJI5.!TOpoB (;:i;aJiee AKE) pa3JI11'1Horo Ha3Ha11e

HH5.! OT ceTH nepeMeHHOrO TOKa 220 B. flo11CT11He 3TOT IIOTOK cxeM 

HeorpaH1111eH 11 pa3Hoo6pa3eH. O;:i;HaKo B rrocJie;:i;Hee BpeM5.! 11HTepec pa

;:i;110JI10611TeJieii: Bee 6oJibIIIe BbI3bIBaIOT 3ap5.!;:J;Hbie ycTpOHCTBa )J;JI5.! pa3-

JI11'1HbIX AKE, pa60Tarom11e OT 11HbIX 11CTO'IHHKOB Harrp5.!JKeH115.!, Harrp11-

Mep, aBTOM0611JibHbie AKE 11 rrepcoHaJibHbiii: KOMIIbIOTep. C IT05.!BJieH11eM 

Ha o6me;:i;ocTyrrHoM pbIHKe NiCd (H11KeJib-Ka;:J;MHeBbIX) 11 NiMH (H11-

KeJib-MeTaJIJior11;:i;p11;:i;Hhix) rropTaT11BHbIX aKKYMYJI5.!TOpOB, 11Merom11x 

BHenrn11ii: BH;:J;, rro;:i;o6HhIH aJieMeHTaM rr11TaHH5.! T11IIa AA H' AAA (rraJib1111-

KOBhie 6aTapeii:KH pa3JI11'1HOro ;:i;11aMeTpa 11 )J;JIHHbI) c pa601111M HaIIp5.!JKe

HHeM 1.2 ... 1.4 B, rroTpe6HOCTb B ycTpoii:crnax 3ap5.!;:i;K11 ;:J;attHbIX aKKYMY

JI5.!TopoB TOJibKO B03pacTaeT. flpe)J;JlaraeMbie rrpOMbIIIIJieHHOCTbIO 3JieK

TpOHHbie ycTpoii:crna 3ap5.!;:J;KH MOJKHO yJKe Be3;:i;e np1106pecTH, HO HX ueHa 

Bp5.!;:i; '.im y;:i;oBJieTBOp11T Ha'IHHaromero pa;:i;110JI10611TeJI5.! 11JIH TOro, KTO 

crroco6eH c;:i;eJiaTb 3ap5.!;:i;Hoe yCTpoii:crno cB011M11 pyKaM11. TeM 6oJiee 'ITO 

TaKoe ycTpOHCTBO He IIOTpe6yeT ;:i;oporoCT05.!IUHX ;:i;eTaJieii:, rrpOCTO B c6op

Ke, tta;:i;eJKHo B aKcrrJiyaTau1111(noJKapo-11 aJieKTpo6e3onacHo). 

::heKTp1111ecKa5.! cxeMa caMoro 

rrpoCToro ycTpoii:crna ;:J;JI5.! rro;:i;3ap51;:i;

K11 aKKYMYJI5.!TOpOB c HaIIp5.!JKeHHeM 

1.2 ... 1.4 B rrp11Bo;:i;11Tc5.! Ha PHc. 1.6. 
3TO ycTpOHCTBO paCC'IHTaHO Ha rro;:i;

KJIIO'leHHe K umtte USB JII06oro coBpe

MeHHoro rrepCOHaJibHOro KOMIIbIOTepa 

(ITK). KaK H3Becrno, 4 KOHTaKTa MHoro

cpyHKUHOHMhHoro rropTa USB HMeIOT 

cJie;:i;yroiuee Ha3Ha11ett11e: ;:i;Ba - rr11Tatt11e + 
11 - (SB), ;:i;Ba ocTaBIIIHec5.! cJiyJKaT HH-

4~R1'39 VD1 1N4007 

+ GB1 
USB2 r-V=1.28 

1 Af13076M 
c 

Puc. 1.6. 3JieKTptt'IeCKaH cxeMa 

ycTpOMCTBa 

.!{JUI 3ap$U(Kll IIaJib'IHKOBbIX AKE 
OT llCTO'IHHKa IlllTaHll5! 

rrepcoHaJibHOfO KOMIIbIOTepa ---59 



fnaBa 1. KaK pa306paTbCR B COBpeMeHHblX COTOBblX Tenecl>OHaX -

cpopMaUIIOHHOH IIIIIHoiI o6Metta ,ll;aHHhIMII c yCTpoiJ:crnaMII rrep11¢ep11II. KaK 

noKa3aHO Ha cxeMe (CM. Puc. 1.6) B ,ll;aHHOM cJiyqae IICnOJih3YIOT TOJibKO ,ll;Ba 

KOHTaKTa n11TaHII5I ±5 B. C rroMOll\hIO TaKoro yCTpoiJ:crna MOJKHO 3ap5IJKaTh 

nopTaTIIBHbie AKE TOKOM np11Meptto 100 MA (B coorneTCTBIIII c yKa3aHHhIM 

tta cxeMe Puc. 1.6 conpoTIIBJiettIIeM pe3IICTOpa R 1 ). IlocKOJihKY pa3JIIIqtthre 

naJihqlIKOBhie aKKYMYJI5ITOpbI IIMeIOT pa3Hhle 3HeproeMKOCTII, COOTBeT

CTBeHHO noTpe6yeTC5I pa3HOe BpeM5I ,ll;JI5I 3ap5I,ll;KII 3TIIX aKKYMYJI5ITOpOB. 

TaK, aKKYMYJI5ITOpbI eMKOCTbIO 1400 MA/q c HOMIIHaJihHhIM Hanp5IJKeHIIeM 
1.2 B noTpe6yeTrn 3ap5IJKaTh c noMOll(hIO ,1J;amtoiJ: cxeMhI np11Meptto 14 qacoB 

Kp5Iny, a, HaIIpIIMep, ,ll;pyrne aKKYMYJI5ITOpbl c TeM JKe HOMIIHaJihHhIM ttanp5I

JKeHIIeM 1.2 B, Hoc 3tteproeMKOCThIO 700 MA/q noTpe6yeTrn 3apm1<aTh c no

MOll\hIO ttenpephmtto pa60Ta10mero IlK Bcero 7 qacoB, TO ecTb B ABa pa3a 
MeHhIIIe no BpeMeHII. 3,ll;eCb yMeCTHO IlOMHIITb, qTo II OT,ll;aqa noJie3HOH 3Hep

rIIII y pa3JIIIqHhIX TIIIIOB AKE 6yneT pa3ttoiI, rnaBHhIM o6pa3oM corrocTaBII

Mo:li c 3tteproeMKOCThIO Ka:>K,1J;oro KOHKpeTttoro AKE. 

3ap5IAHhIH TOK B nattttoiI cxeMe npoTeKaeT no uerr11 R1, VD1. IlpIIqeM 

AKE nonKJI10qaeTrn qepe3 pa3oeM IIJIH cneMHhie KOHTaKThI. l1HAIIKaTop

Ha5I uenh R2, HL1 BBenetta B cxeMy )l,JI.H ttarJI5I,ll;Horo npencrnBJieHII5I ope

JKIIMe pa6oThI 3ap5Inttoro yCTpoiJ:crna. IloKa AKE tte no,ll;KJI10qetta, CBeTo

n11on HL1 tte cBeTIITrn. KaK TOJihKO 3ap5IAHh1iJ: TOK B uem1 no.HBJI.HeTc5I (a 

3TO npo11cxonIIT np11 rronKJIIOqeHIIH ttarpy3KH, TO ecTh GB1), HHAIIKaTOp

HhIH cBeTO)l,IIOA HL 1 ttaq11ttaeT CBeTIIThC5I. Ott MOJKeT 6bITh JII06oro nma II 

UBeTa, C TOKOM ,ll;O 10 MA. EcJIII B lIH,ll;HKaUIIH COCT05IHII5I yCTpOHCTBa HeT 

tteo6xo,ll;IIMOCTH (a 3TO He pe,ll;KOCTh, TaK KaK noTpe6JI.HeMbIH TOK B npene

Jiax 100 MA .HBJI5IeTC5I 6e3onactthIM )l,JI.H USB noprn TIK, K KoTOpoMy B03-

MOJKHhI rronKJIIOqeHII.H na1Ke YJibTpa5IpKHX cBeTOnnonoB u JiaMrr JIOKaJihttoiI 
nonCBeTKII), uenh R2, HL1 II3 cxeMhI ucKJIIOqa10T. 3ap.HAHhIH TOK MOIKHO 

KoppeKTIIpoBaTh H3MettettneM conpoTHBJieHH5I pe3HCTOpa R1. 

Ilo paccMOTpettttoMy nyT11 nnyT He TOJihKO pannoJI106nTeJIH, HO u MHo

rne npOII3BO,ll;HTeJIII npOMbIIIIJieHHhIX 3ap5I,ll;HbIX ycTpOHCTB, B TOM qucJie 

3apy6e1KHhIX. Ha Puc. 1. 7 npencTaBJietta cpoTOrpa¢1rn 3ap.Hnttoro yCTpoiJ:

crna AJI5I AKE rnna AAA, pa60Ta10mero OT noprn USB IlK. 

3JieKTp11qecKa5I cxeMa naHHOfO ycTpOHCTBa conoCTaBIIMa no npOCTOTe 

11 3cpcpeKTHBHOCTII c rrpencTaBJieHHOH tta Puc. 1.6 cxeMoiI 3ap.H)l,Horo ycT

poiJ:crna 1l. ,UpyrnM, HO He Mettee BalKHhIM, BOnpOCOM 5IBJI.HeTC~ 3ap5I,ll;Ka 

I) flpH HCfiOJih30BaHHH onttcaHHhIX BhIIIIe 3aplUI,HhIX ycTpOHCTB, He HMeJOIIIHX MHnHKaJ:.\Mlf 

nocTtt)l(eHHll 3apl!)l(aeMoii AKE cocTOl!HMll nonHoro 3apMa, Heo6xonttMo cnenHTh 3a TeM, 

'!T06b! npmnBeneHMe 3apllnHoro TOKa Ha BpeMl! 33PMa AKE He npeBbllllaJIO ee eMKOCTH, a CaM 

TOK 3apllna He npeBbllllaJI 3Ha'leHHll, COOTBeTCTBYJOmero 10-'!aCOBOMY pe)lrnMy 33pllna. B 
nponrnHoM cnyqae 3apl!)l(aeMal! AKE MO)l(eT 6hITh noBpe~eHa. (llpuM. Hay11. peiJ.) 
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- 1. 13. 3apRAHble ycTpOMCTBa c mtT8HMeM He TOnbKO OT ceTM 220 B 

Puc. 1.7. flpoMhillIJieHHoe 3ap.H1J:Hoe ycTporrcTBO c rrnTaHIIeM OT rropw USB 

nopTaTMBHhIX AKE pa3Jiwrnoro tta3tta'IeHM.H nocTO.HHHhIM TOKOM OT aBTO

Mo6MJihHhIX aKKYMYJI.HTOpoB c ttanpmKemreM 12 M 24 B (noCJie,ZJ,ttMe aKTy

aJihHhI ,ll,JI.H HeKOTOpbIX TMIIOB oTe'IeCTBeHHbIX M 3apy6eJKHbIX rpy30BbIX aB

TO, ttanpMMep Volvo FL7). ,[{JI.H 3TO:i1: u:eJIM ttcnoJih3YIOT pa3JIM'IHbre 3ap.H.D.

Hhie yCTpo:i1:crna. 

BuUMauue! 3ap.RJ1Camb nopmamue11bte AKE om aemoMo6uJLb1lbtx (Kozaa 
110Mu11aJLb11oe 11anp.RJ1Ce11ue nopmamue11btx AKE Me1-tbute, tteM aemoM06UJ1b-
1-tbtx) MoJ1C1-10 u 11anp.RMy10, 110 maKou Memoa ttpeeam 6btcmpbtM U31-tocoM 
nopmamue1-1020 aKKYMYJL.Rmopa, 1-1e6e3onace1-1, u MOJ1Cem 6btmb KpamKocpott-
1-10 npuMe11uM mollbKO e ttpe3Bbtttai111btX o6cmo.RmeJLbcmeax, e noJLeBbtX (u 
a1-1aJ102utt1-tbtX) ycJLoeu.RX, e Kattecmee uc1CJ110tte11u.R, Kozaa u11btMU cnoco6aMu 
3ap.Raumb nopmamue11y10 AKE 11eeo3MOJ1C110. Jlyttute ecezo e maKou cumya
u,uu noJLb3oeambc.R cneu,uaJLbflbtM 3ap.Ra1-1btM ycmpoucmeoM c pezyJLupyeMbtM 
Bbtxoa11btM moKoM, 3lleKmputtecKa.R cxeMa Komopozo npeacmaeJLe11a 11a 
Puc. 1.8. 

3Ta cxeMa nrnpoKo npMMeH.HeTc.H ,ZJ,JI.H no.n.3ap.H.D.KM OT AKE aBTOMo6tt

JI.H AKE coTOBhIX TeJie¢ottoB c HOMMHaJihHbIM Hanp.HJKeHMeM 3.6 ... 3.8 B, 
ttanpMMep TeJie¢oHoB ceMe:i1:crna Motorola MJIM Sony Ericsson. 3.n.ech cJie

.n.yeT Y'IMTbIBaTb pa3Hbie pa3'beMbI ,ll,JI.H IIO,ll,KJIIO'IeHM.H COTOBbIX TeJie¢oHOB 

K 3ap.H.D.HOMY ycTpo:i1:crny. KaK BM.D.HO M3 cxeMbI (Puc. 1.8), 3,ZJ,ecb rrpMMe

HeH .D.BYXU:BeTHbIH MH,ll,MKaTOpHbIH CBeTO,ZJ,MO,ll, c o6IIJMM KaTO,ZJ,OM, KOTOpbIH 
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rnaBa 1. KaK pa306paTbCSI B COBpeMeHHblX COTOBblX Tene<l>OH8X -

Vax 
10 ... 178 

Cl 
47.0 X258 

DA1 

DA1 PJ34063 

R2100 + 

VT1 K36ff 

"c3 

Vablx 
4.28 

100.0 x 16 8 

HL1 All3315 

Puc. 1.8. 3JieKTpHqecK<UI cxeMa 3apSil(HOro yCTpoikTBa rropTaTHBHhIX 

aKKYMYJISITOpOB He6oJibUIOH eMKOCTH OT AKE aBTOM06IIJISI c HOMHHaJihHhIM 

Harrp.H)KeHHeM 12 B 

CBeTMT KpacHbIM QBeTOM, ecJIM AKE COTOBoro Te.i:recpoHa pa3pmKeHa (TOK 

3ap.HnKM rrpeBhunaeT 15 MA), M 3eJieHbIM QBeTOM, ecJIM AKE coToBoro Te

JiecpoHa rroJIHOCThIO 3ap.H:>KeHa (TOK 3ap.H}:{KM MeHee 10 MA). 3eJieHbIH CBe

TO}:{Mon CBeTMTC.H TaK:>Ke B CJiyqae, Koma Harpy3Ka (coTOBbIH TeJiecpoH) BO

o6i:ne Re IIO,l:{KJIIO'IeHa. IlpM 3TOM, eCJIH Harpy3Ka Ha BbIXO,l:{e 3ap.H}:{H0f0 

yCTpOHCTBa OTCYTCTByeT, TO BbIXO,l:{HOe Harrp.H:>KeHHe 6yneT 'IyT~ 6oJibIIIe 

HOMHHaJibHoro, TO ecTb rrop.HnKa 4.2 ... 4.4 B. 0KCH}:{Hbie KoHneHcarnpbI Ci, 

C3 crJia:>KHBaIOT rryJihCaQMH HarrpmKeHH.H B TOM cJiy'Iae, Korna BKJIIO'IeH 

}:{BHraTeJib aBTOM06l1JI5I. 

0cHoBo:i1: }:{JI.H 3JieKTptt1IecKo:i1: cxeMbI naHHoro yCTpo:i1:crna rrocJiy:>KHJIO 

rrpOMbIIIIJieHHOe aBTOM06MJibHOe 3ap.H}:{HOe ycTpOHCTBO ,l:{JI.H TeJiecpoHOB ce

MeiicTBa Motorola. CaMo yCTpo:i1:crno rrpe,ncTaBJieHo Ha cporn (PHc. 1.9)1). 

3ap.H,nHhie ycTpoiicrna ,l:{JI.H ,npymx TMIIOB COTOBbIX TeJiecpoHOB C03,na

HbI no aHaJIOfl11IHOMY rrpMHQMIIy. 

1
> 3necb omi:caHo BeCbMa coBeprneHHoe yc'Tpoi1cTBO Jl.JISI 3apsina AKE coTOBbIX TeJiecjJoHoB 

OT aBTOMOOHJibHOH ceni:. nOJibllIMHCTBO MMeIOIIIMXCll B npOJlIDKe IlOJlOOHblX YCTJ)OHCTB 

HaMHoro rrpMMMTMBHee If He MMeKJr MHJlMKllll,MM JlOCTIDKeHMSI COCTOllHIDI IlOJIHOro 3apsina 

AKE. (llpUM. Hay'!. peiJ.) 
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- 1. 13. 3apS1AHble yCTPOMCTBa c nlllT8HllleM He TOnbKO OT CeTlll 220 B 

Puc. 1.9. 3apH,nHoe aBTOMo6RJibHOe yCTpoi1crno ,nJIH coTOBhIX TeJieqlOHOB 
ceMeHcTBa Motorola 

,llm.1 ca.MoCT05.!TeJihHoro tt3roTOBJiemrn 3ap5I.l(HOro yCTpoM:crna MO:>KHO 
IIOMTH H HHhIM rryTeM, co6paB rrpocTyIO cxeMy, npe.l(cTaBJieHHYIO Ha 
PHc.1.10 . 

.3TO yCTpoM:crno 3ap5I:>KaeT aKKYMYJI5ITOpb1 Ni Cd H NiMH. YCTpOMCTBO 
crroco6Ho pa6oTaTh KaK aBTOHOMHO, TaK H B COCTaBe u:eJIOM CMCTeMhl pa
,l(HoanrrapaTypbI, Koma Tpe6yeTc5I HCTOlfHHK 6ecrrepe6oM:ttoro rrttTamrn 

+ 
R1 

330 

HL1 + 
Afl3075M 

I =~o R4 I ~gK 
Vsx 22K 

R6 10 ... 18 B 22K 
VsblX 

4.2 ... 8.48 
Cl 

47.0X25B C4 

C2 C3 1000 
VD1 R7 

KC156A 0.1 1000 47K 

Puc. 1.10. 3JieKTPRlfeCKaH cxeMa aapH.U.HOfO yCTpOHCTBa 
c peryJIRpOBKOH BblXOAHOro TOKa R ttanpmKeHm! ----63 



rnaaa 1. KaK pa3o6paTbCH a coapeMeHHblX coTOBblX TenecpoHax -

(Bcer.na roTOBhitt K yrroTpe6Jiemuo 3arracHoii: aKKyMyJrn:Top). B .naHHOM 

cJiyqae AKE Mo:lKeT 6bITh rrocT051HHO rro.nKJJIO'letta K 3ap51.LlHOMY ycTpoii:

CTBy, He3aBHCMMO OT Toro, MCTIOJih3YeTc51 JIM AKE L{JI51 mnattM51 yCTpoii:cTB 

Harpy3Kll B .naHHhlll MOMeHT llJlll HeT. 

MMKpocxeMa DA1 rrpe.nCTaBJI51eT co6oii: rrorryJI51pHbiii: Taii:Mep 

K1006BH1, BKJIIO'leHHhiii: KaK KOMrraparnp c LlBYM51 rroporaMM BKJIIO'leHM51 

Harpy3Kll. Oco6ettHOCTb L{aHHOH MllKpocxeMbI B ee MOII(HOM BbIXOL{HOM 

KaCKa,L{e, KOTOpblll I103BOJI51eT BbIL{aBaTb Ha Harpy3KY MaKCllMaJibHbIM TOK 

L{O 300 MA. 

OrropHoe Harrp51JKeHMe L{JI51 o6oMx KOMrraparnpOB TaMMepa K1006BH1 

rro.naeTc51 OT MCTO'IHMKa orropHoro Harrp51JKeHn51, peaJIM30BaHHOro Ha cTa-

6nJIMTpotte VOL IlpM 3TOM Ha BhIXo.ne MllKpocxeMhI DA1 (BhIBO.Ll 3) MO

JKeT rrpMcyTcTBOBaTh Harrp51JKeHMe B .nMarra30He 0 ... 8.4 B, B 3aB:HCHMOCTM OT 

Harrp51JKeHH51 Ha LlBYX rroporOBbIX BXOL{aX (BbIBOL{bl 2 ll 6 MllKpocxeMbl 

DA1). Harrp51JKeHHe Ha 3TMX Bxo.nax ycTattaBJIMBaIOT rrepeMeHHhIMM pe3MC

TopaMM TaK, 'IT06bI 6bIJI rHcTepe3llC Me)KL{y I1051BJieHMeM BbIXOL{HOro Ha

rrp51JKeHll51 Ha BbIBOL{e 3 ll era HC'le3HOBeHHeM. 

Hana>KMB&HMe 

,UJI51 HaJiaJK:HBaHH51 K BbIXO.LlY ycTpoii:cTBa ITOL{KJIIO'laIOT peryJrnpyeMhlll 

llCTO'IHllK ITOCT051HHOro Hanp51JKeHll51. y CTpOttCTBO MOJKeT 3ap51JKaTb rrop

TaTMBHbie AKE KaK B BHL{e oT,neJihHhIX rraJih'IHKOBhIX 3JieMeHTOB, TaK H co

CT051II(HX ll3 6aTapeii: OL{HOTllITHbIX 3JieMeHTOB, BKJIIO'leHHbIX ITOCJieL{OBa

TeJibHO. IlepeMeHHhIM pe3HCTOp R6 cJiyJKHT L{JI51 peryJinpoBKM rropora 

OTKJIIO'leHH51 3ap51,n:Horo ycTpOttCTBa (no L{OCTHJKeHHH ITOJIHOro 3ap51L{a 

AKE, Kor.na Harrp51JKeHMe Ha Hett HeCKOJibKO B03paCTaeT). C ero rroMOII(hIO 

cJie,nyeT ycTaHoBMTh rropor OTKJIIO'leHM51 1.4 B (ua OL{MH 3JieMeHT AKE TM

rra AA HJIH AAA, AJI51 ,npymx AKE HCITOJih3YIOT MHoe Harrp51JKeHne B cooT

BeTCTBHH c rracnopTHhIMH ,naHHhIMH). AHaJIOrH'IHhIM o6pa30M peryJIMPYIOT 

corrpoTMBJieHMe rrepeMeHuoro pe3MCTopa R4, B 3aBHCHMOCTH OT KoToporo 

BKJIIO'laeTC51 peJKHM 3ap51L{Kll. Ilopor BKJIIO'leHH51 peiKHMa 3ap51L{Kll L{OJIJKeH 

6bITh rrpMMepHo 1.1 B (ecm1 ncrroJib3YIOT OL\HH 3JieMeHT TMrra AAA). 

MaKCllMaJibHhIM TOK 3ap51.LlHOro yCTpoifcrna orrpe.neJrneTrn rrapaMeTpa

Mll MHKpocxeMhI DA1 H He MOJKeT rrpeBbIIIIaTb 250 MA (TaK KaK rrpttcyT

cTByeT orpaHH'IHTeJibHbiii: pe3MCTop R3). 

Ee3ycJIOBHO, yCTpoifcTBo MOJKHO ,norroJIHHTh ycttJinTeJieM TOKa H Mom

HhIM BbIXOL{HbIM KacKaL{OM, Tor.na ITOJie3HblH TOK 3ap51L{KH yBeJIH'IHTC51, HO 

3TO yJKe .npyra51 TeMa L{JI51 .npyroii: KHllrH, KOT0pa51, B03MOJKHO, 3allHTepecy

eT pa.nMomo6nTeJieii:-HoBarnpoB. 
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B ,n:aHHOM CJiyqae .l(JI51 3ap51.ua rropTaTIIBHbIX AKE MaJIOH eMKOCTM corrpo
TMBJICHMe pe3Mcrnpa R3 BbI6MpaIOT TaKMM, qrnfa1 TOK 3ap51L\KM 6brn He 6oJiee 
0.1 OT HOMMHaJibHOM eMKOCTM aKKYMYJI51TOpa (yKa3aHHOM B rracrropTHblX 
.uaHHbIX AKE MJIM Ha ero Koprryce B A/q). Ha rrpaKTMKe corrpoTMBJieHMe srn
ro pe3MCTopa Mo:>KeT HaXOL\MThC51 B nmpoKOM .u11ana3oHe 15 ... 510 OM . 

.llMo.u VD2 rrpe.uoTBpamaeT pa3p51.U AKE qepe3 BhIXOL\HOM KacKa.u MM
KpocxeMbI DA1, Kor.ua 3ap51L(Horo TOKa HeT, M Ha Bhrno.ue 3 DA1 rrpttcyT
cTByeT HI13KI1H ypoBeHb Harrp51:>KeHM51. 

0AeT81HIX 

Bee rrocT051HHbie pe3MCTOpbI TMrra MJIT-0,25. Crn6ttJIMTpoH VD1 TMrra 
KC156A, KC456. 11H.UttKaTOpHbIH cBeTO.UMO.U - JII06o:iii c TOKOM .uo 12 MA. 
CBeqeHtte .uaHHoro CBeTo.utto.ua roBopttT o TOM, qTo 3ap51L\HhIM TOK OTcyT
crnyeT (HeT KOHTaKTa c Harpy3KOH (AKE) MJIM aKKYMYJI51TOp IIOJIHOCTbIO 
3apR:>KeH). BbrnpRMMTeJibHhiii L\MO.U VD2 Tttrra .ll247, .ll213 c JII06bIM 6yK
BeHHbIM MH.UeKcoM MJIM aHaJiorttqHhiii. IlepeMeHHhie pe3MCTopbI R4, R6 
MHoroo6opornh1e, HarrpttMep CI11-49B. 0KCM.UHbIH KOH.UeHcarnp Ct Tttrra 
K50-29, ttJIM aHaJiomqHbIH, crna:>KMBaeT nyJihcau:1m no rrttTaHMIO, Harrptt
Mep, rrpM pa6oTe .UBMraTeJI51 aBTOMo6ttJI51. HerroJI51pHbre KOH.UeHcaTopb1 
C2 ... C4 Tttna KM-6 MJIM aHaJiomqHbie. Hx pOJih - rrpe.uoTBpamaTb BJIM5l
m1e rroMex Ha pa6oTy MttKpocxeMbI. 

C nOM01J1ib10 aaHHOlO ycmpoucmBa, 6JZazoaapa WUpOKOMY auana30HY pe
lYllUp08KU (Jbtxoauozo nanpRJICeHUR npu moKe ao 300 MA, MOJICHO 3apRJ1Camb 
pa3Hbte munbt AKE. 
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1.14. AKKYMYnSITOPbl COTOBblX 
TEJlE<l>OHOB 

IlocTapaeMC.H pa3o6paThC.H, KaK yCTpoeHa aKKYMYJI.HTOpHa.H 6aTape.H 

M06HJibHOfO TeJJecpoHa, KaKOBbl ee OCHOBHbie xapaKTepHCTHKH H 1IpaBHJia 

HCIIOJib30BaHH.H. 

OcHOBHbIMH rrapaMeTpaMH aKKYMYJI.HTOpHott 6aTapeH TeJiecpoHa .HBJI.H-

IOTC.H: 

• 3JieKTpHqecKa.H eMKOCTh; 

• BHyTpeHHee corrpOTHBJieHHe; 

• Harrp.H:>KeHtte; 

• caMopa3p.H.n:; 

• cpoK cJiy:>K6h1. 

Pa3nM'·U.te HOMMHanbHOM M peanbHOM eMKOCTM aKK)'MynSITOpa 

3JieKTpHqecKa.H eMKOCTb aKKYMYJI.HTOpHOH 6aTapeH COCTOHT 113 HOMH

HaJihHOH H peaJihHOH. 

HoMHHaJibHa.H aJieKTpHqeCKa.H eMKOCTb - 3TO TO KOJIHqecTBO 3HeprHH, 

KOTOpbIM 6aTape.H TeopeTHl.J:eCKH .ZJ:OJI:>KHa o6Jia.n:aTb B 3apa:>KeHHOM COCTO.H

HHH. ,l{aHHbIH rrapaMeTp aHaJIOml.J:eH eMKOCTH, HarrpHMep, CTaKaHa. TaK :>Ke 

KaK B CTaH.n:apTHbIH rpaHeHbIH CTaKaH MO:>KHO HaJIHTb 200 MJI BO.ZJ:bl, TaK H B 

6aTapeIO MO:>KHO ~3aKal.J:aTM JIHlllb BIIOJIHe orrpe.n:eJieHHOe KOJIHl.J:eCTBO 

attepmH. Ho orrpe.n:eJI.HeTC.H aTo KOJIH'-Iecrno aHeprHH He B MOMeHT 3ap.H.n:a, a 

rrpH o6paTHOM npouecce (npH pa3p.H.n:e 6aTapeH) IIOCTO.HHHbIM TOKOM B Te

l.J:eHHe H3Mep.HeMOro rrpoMe:>KyTKa BpeMeHH .n:o MOMeHTa .ZJ:OCTH:>KeHH.H 3a.n:aH

HOro rroporoBoro Harrp.H:>KeHH}l. M3Mep.HeTC}l eMKOCTb B A/q (aMrrep-l.lacax) 

HJIH MA/q COOTBeTcTBeHHO H o6o3HaqaeTC.H 6yKBOH c. 3HaqeHHe HOMH

HaJibHOH eMKOCTH 6aTapeH, KaK rrpaBHJIO, 3aIIIHcppoBaHO B ee o603Hal.J:eHHH. 

PeaJibHOe 3Hal.J:eHHe eMKOCTH HOBOH 6aTapeH Ha MOMCHT BBo.n:a ee B 3KC

rrJiyaTaUHIO KOJie6JieTca OT 80 .n:o 110% HOMHHaJibHOro 3Hal.J:CHH.H H 3aBH

CHT: OT cj;>HpMbI-H3fOTOBHTCJI.H, YCJIOBHH H cpoKa xpaHeHHa, a TaK:>Ke OT 

TeXHOJIOmH BBo.n:a B aKCIIJiyaTaUHIO. HH:>KHHH rrpe.n:eJI (80%) o6hPrno pac-
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1 . 14. AKi<yMynRTOpbl COTOBblX Tenecl>OHOB 

CMaTpMBaeTC.H KaK MMHMMaJibHO .n:orrycTMMOe 3HaqeHMe ,n:JI.H HOBOM 6arn
peM. TeopeTMqecKM 6arnpeJI, HarrpMMep, HOMMHaJibHOH eMKOCTbIO 
1000 MA/q MO)KeT oT,n:aBaTh TOK 1000 MA B TeqeHMe 1 q, 100 MA - B Teqe
HMe 10 q M 10 MA- B TeqeHMe 100 q, 

IIpaKTMqecKM )Ke, rrpH BbICOKOM TOKe pa3pJI,n:a HOMMHaJibHa.H eMKOCTb 
He ,n:oCTHraeTCJI, a rrpM HM3KOM TOKe - rrpeBbIIIIaeTCJI. 

B rrponecce 3KCITJiyaTaQHM eMKOCTb 6arnpeM yMeHhIIIaeTCJI. CKopOCTb 
yMeHbIIIeHMJI 3aBMCHT OT TMIIa 6arnpeM, TeXHOJIOrHM o6cJiy)KttBaHMJI B npo
necce pa60TbI, HCITOJib3yeMbIX 3apJI,n:HbIX ycTpOMCTB, ycJIOBHH M JJ:JIMTeJib
HOCTH 3KCITJiyaTaQHH. 

BttyTpettHee conpoTMBJieHMe 6arnpen onpe,n:eJIJieT ee cnoco6HoCTb OT
.n:aBaTh B Harpy3KY 60JibIIIOH TOK. 3Ta 3aBMCMMOCTb no,n:qMHJieTCJI 3aKoHy 
0Ma. IlpM HM3KOM 3HaqeHMM BHyTpeHttero conpOTMBJieHM.H 6aTapeJI cno
co6Ha OT,n:aTb B ttarpy3KY 6oJibllIMH ITHKOBbIH TOK (6e3 cymecrneHHOfO 
yMeHbIIIeHMJI Hanp.H)KeHM.H Ha ee BbIBO,n:ax), a 3HaqMT, H 6oJibIIIYIO ITHKOByro 
MOIQHOCTb, B TO BpeM.H KaK BbICOKOe 3HaqeHMe corrpoTHBJieHHJI npMBO.ll:MT K 
pe3K0MY yMeHhIIIeHMIO HaITpJI)KeHMJI Ha BbIBO,n:ax 6arnpeM rrpM pe3KOM yBe
JIHqeHMM TOKa Harpy3KM. 3To rrpHBO.ll:MT K TOMy, qTo BHeIIIHe xopoIIIMH aK
KYMYJI.HTOp He Mo::i<eT noJIHOCTbIO oT,n:aTb 3anaceHttyro B HeM aHeprnro B Ha
rpy3Ky. 

Ti.tnbl aKicyMynRTOPHblX 6aTapeiii 

AKKYMYJI.HTopttbre 6arnpett, npMMett.HBIIIMeC.H M npMMeH.HeMhie B coBpe-
MeHHbIX COTOBbIX TeJiecpottax, MO)KHO pa3,n:eJIMTb Ha CJie,n:yromne TMilbI: 

• HMKeJib-KaJJ:MHeBbre - NiCd (Nickel Cadmium); 

• HMKeJib-MeTaJIJiom,n:pH,n:Hbre - NiMH (Nickel Metal-Hydride); 

• JIMTMH-MOHHbie - Li-Ion (Lithium Ion); 

• JIMTHii:-noJIHMepHbie - Li-Pol (Lithium Polymer). 

Ha PHc. 1.11 npe.n:cTaBJieHbI AKE K pa3JIMqHhIM coBpeMeHHhIM coTO
BbIM TeJiecpottaM. 

HHKeJih·K~~rneB&Ie oaTapeu - caMbie ,n:eIIJeBbie. 3TO BeTepaH Ha pbIHKe 
Mo6HJihHhrx yCTpoii:crn cB.H3H. 0TJia)KeHHa.H TexttoJiorn.H u tta,n:e)l(Ha.H pa6orn 
o6ecneqHJIH HM nrnpoKoe rrpMMeHeHHe ,n:JIJI IlMTaHHJI nopTaTHBHOH TeXHHKH 
H o6opy.n:oBaHH.H. K .n:ocTOHHcrnaM HHKeJib-Ka,n:MHeBhix 6arnpeii: OTHOC.HTC.H: 

• npeBocxo,n:Ha.H pa6oTocnoco6ttocTb B IIIMpOKOM .n:uana30He TeMnepa
TYP oKpy)Karomeii: cpe,n:hr, B TOM qncJie B03MO)KHOCTb 3ap.H,n:a npu OT
pnnaTeJihHhIX TeMnepaTypax; 

• cnoco6HOCTb OT,n:aBaTb B Harpy3KY 6oJibUIOH TOK; ---67 



rnaaa 1. KaK pa3o6paTbCR a coapeMeHHblX COTOBblX Tenecl>oHax -

FOR C350 

Puc. 1.11. BHeIIIHHH BH.ll: AKE K pa3JIH'IHhIM coBpeMeHHhIM coTOBhIM TeJiecpoHaM 

c pa3HhIM HOMHHaJihHhIM HarrpmKeHHCM 

• ~JUITeJibHbIH cpoK CJiy)KfaI - CBhrJIIe 1000 UHKJIOB 3ap5I~a/pa.3p5I~a 
npH npaBHJihHOH aKCITJiyarnuHH H o6cJiy)KHBaHHH; 

• HH3Ka5I tIYBCTBHTeJibHOCTb K HenpaBHJihHOH aKCITJiyaTaUHH; 

• JierKOe BOCCTaHOBJieHHe npH ITOHH)J(eHHH eMKOCTH H IlOCJie ~JIHTeJib

HOro xpaHeHH5I; 

• HH3Ka5I uetta. 

B Ni Cd aKKYMYJIRTOpHhIX 6arnpe5Ix pa6oqee nemecrno ttaxo~HTC5I B BH~e 
MeJIKHX KpHCTaJIJIOB, 'ITO o6ecnetIHBaeT MaKCHMaJibHYIO ITJioma~b ·Hx conpH

KOCHOBeHH5I c aJieKTpOJIHTOM. IlpH He6JiaronpH5ITHhIX YCJIOBH5IX aKCITJiyaTa

UHH KpHCTaJIJihI yKpyntt5IIOTC5I ~o pa3MepoB, npenocxo~RIUMX nepnottatiaJih

Hhre B 150 pa3, 'ITO npMBO~HT K pe3KOMY yMeHhIIIeHHIO ITJIOIUMH aKTHBHOH 

IlOBepXHOCTH. KaK CJie~CTBHe, CHmr<aeTC5l HanpmKeHHe H yMeHbmaeTC5I eM

KOCTb. AB HeKOTOpbIX CJIY'la5IX OCTpbie rpaHH KpHCTaJIJIOB ~aJKe npOKaJibIBa

IOT cenapaTOp, Bbl3h1Ba51 6bICTpbIH caMopa3p5I~ HJIH KOpOTKOe 3aMbIKaHHe. 

Cpe~H ~pymx He~ocTaTKOB aTHX aKKYMYJIRTOpHhIX 6arnpeii: MOJKHO OT

MeTHTh: Heo6xo~HMOCTh nepHO~H'!eCKOH ITOJIHOH pa3p5I~KH ~JI5I coxpaHeHH5I 



1. 14. AKKyMYnflTOpbl COTOBblX Tenecl>OHOB 

aKcrrnyaTaQMOHHhIX CBOHCTB (ycTpaHeHmr a¢¢eKTa rraM.HTM), 6brCTphIH ca

Mopa3p.H,n; (.n;o 10% B TetieHMe rrepBbIX 24 qacoB), OTHOCIITeJihHO MaJieHbKM 

ITJIOTHOCTb 3HeprnII ( OTHOIIIeHIIe eMKOCTII K ra6apIITaM II Macce) II 60JihII!Me 

ra6apIITbI (no cpaBHeHIIIO c aKKYMYJI.HTOpHbIMII 6arnpe.HMII .n;pyrnx TIIIIOB), 

a TaK)Ke <iHe,n;py)KeCTBeHHOCTb» K OKpy)Karo111eH: cpe.n;e, Be,l(b OHM co.n;ep)KaT 

Ka,l(MIIH II Tpe6yroT crreQMaJibHOH YTIIJIII3aQIIII. }fa-3a 6oJihIIIIIX ra6apIITOB II 

rrpo6JieM c yTttJIII3aQIIeH NiCd 3TII 6aTapeII y)Ke rrpaKTII'IeCKM rroKIIHYJIII 

pbIHOK COTOBb!X TeJie¢oHOB. 

HmceJI&-Menmn:oru.n;pn,l(Hhie 6aTapeu. Ha cMeHy NiCd rrpIIIIIJIM HII

KeJib-MeTaJIJioru.n;ptt,n;Hbie 6arnpeM, HO MX IIIYMHO pa3peKJiaMMpOBaHHbie 

rrpeMMYilleCTBa Ha ,l(eJie He orrpaB,llaJIM O)KM,llaHMH IIOTpe6HTeJieH M3-3a He-

6oJibIIIOro cpoKa cJiy)K6bL 0TJIM1IMTeJihHhre rrpe1rny111ecrna cero.uH.HIIIHMX 

NiMH-6aTapeH: cJie.uyro111ue: 

• eMKOCTb rrpMMepHO Ha 30% 6oJibIIIe eMKOCTM NiCd-6aTapeH: rrpM Tex 

)Ke ra6apMTax; 

• OHM MeHbIIIe CKJIOHHhI K a¢¢eKTY rraM.HTII, tieM NiCd-6aTapeII (rrepw

O.llM'IecKMe QMKJihI BOCCTaHOBJieHM.H HY)KHO BhIITOJIH.HTh pe)Ke); 

• HII3KM TOKCM'IHOCTb (NiMH-TeXHOJIOrII.H C'IIITaeTC.H 3KOJIOfM1IeCKM 

'IIICTOH). 

K CO)KaJieHMIO, NiMH-6aTapeM MMeroT CBOM He.uoCTaTKII. Ilo cpaBHe

HMIO c NiCd-6aTape.HMM y HMX MeHbIIIMH cpoK CJiy)K6bI - OKOJIO 500 QMK

JIOB <i3apH,n;a/pa3pH.n;a», 6oJiee 6b1cTpb1ii caMopa3pH,n; (B 1.5-2.0 pa3a) M 

6oJiee BhICOKa.H QeHa. 

IloTepro 3apH,n;a Bbl3bIBaeT M MX CTapeHMe. y M3HOIIIeHHOH 6arnpeM 

IIJiaCTMHbI 3JieKTpO,llOB pa36yxaroT M Ha'IMHaIOT CJIMIJaTbC.H .upyr c .upyroM, 

'ITO rrpMBO,l(MT K IlOBbIIIIeHIIIO TOKa caMOpa3pH,lla. 

JIHTHH-HOHHbie 6aTapeu rrpO'IHO 3aBOeBaJIM I103IIQMM Ha pbIHKe 

yCTpOHCTB M06MJibHOH CB.H3II. 3TO o6ycJIOBJieHO TaKMMM MX rrpeMMYilleCT

BaMM, KaK: 

• BbICOKM IIJIOTHOCTb 3JieKTpM1IeCKOH 3HeprMM ( B,l(BOe 6oJibIIIM, 'IeM y 

NiCd-6aTapett Toro )Ke pa3Mepa, a 3Ha1IMT, M B.llBOe MeHhIIIMe ra6apw

TbI rrpM TOH )Ke eMKOCTM); 

• Me,l(JieHHbIH caMopa3p.H,ll ( 2 .. .5% B Mee.HQ ITJIIOC 3% Ha IlMTaHMe 

BCTpoeHHOH 3JieKTpOHHOH cxeMbI 3aI11MTbI); 

• OTCYTCTBMe KaKMX-JIM6o Tpe6oBaHMH K o6cJiy)KMBaHIIIO, 3a MCKJIIOtJe

HIIeM Tpe6oBaHM.H ,l(JIIITeJibHOro xpaHeHM.H B 3ap.H)KeHHOM COCTOHHMM. 

Ho ecTb M He.n;ocTaTKII: 6aTapew HeKornphrx rrpott3BO.llMTeJieH pa6oTaroT 

TOJibKO rrpII IIOJIO)KMTeJibHbIX TeMrrepaTypax, Bee 6aTapeM .uoporM II IIO,ll-
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rnaaa 1 . KaK pa306paTbCR a coapeMeHHblX coTOBblX Tenecl>oHax -

BepJI<eHbl npo11eccy CTapemrn:, .uaJI<e ecJIM OHH He MCTIOJib3YIOTC.H. YMeHb

llleHHe eMKOCTH Ha6JIIO,UaeTC5I npHMepHO TIOCJie O.l{HOfO ro,Ua. IlocJie .ilBYX 

JieT xpaHeHH5I 6aTape5I 'laCTO CTaHOBHTC5I HeMcnpaBHOH. IloaToMy He peKO

MeH.uyeTC5I xpaHHTh Li-Ion-aKKYMYJI5ITOpb1 B Te'leHne .UJIHTeJihHoro 

BpeMeHM - HYIKHO HCTIOJib30BaTh HX, TIOKa OHM HOBbie. 

Li-Ion-6aTapen noBpelK,ilaIOTC.H npM 3apMe B ~'IYIKHX• 3ap5I.UHhIX 

yCTpoikrnax, a TaKJI<e npH xpaHeHMH B pa3p5IJKeHHOM cocT05IHHM. YMeHb

llleHne eMKOCTM Li-fon-6aTapeii Heo6paTMMO, TaK KaK HCTIOJib3YeMbie B HMX 

TOKCH'lHhie MaTepHaJibl paCC'lHTaHbl Ha pa6oTy TOJibKO B Te'leHMe onpe.ue

JieHHOro BpeMeHM (K KOHIIY cpoKa cJiyJK6hI 6aTapeM TOKCH'lHOCTb npHMC

H5IeMhIX B HHX Be111ecTB CHmKaeTC5I). 

JIHTHH-IlOJIHMepHbie 6aTapeH TI05IBHJIMCb Ha pbIHKe COTOBhIX TeJiecpo

HOB H nopTaTHBHbIX KOMTibIOTepoB He,UaBHO, OHM HeMHOro .uerneBJie, 'leM 

JIHTHH-HOHHhie 6aTapeH npH O.UHHaKoBoH: TIJIOTHOCTH aHeprnH. Bhr.uepJKM

BaIOT npMMepHO 150 IIHKJIOB 3ap51.ua/pa3pJI.ua. 

JIMTHH-TIOJIHMepHbie 6aTapeM M3roTaBJmaa10Trn B pa3Hoo6pa3HhIX 

TIJiaCTH'lHbIX reoMeTpM'leCKHX cpopMax, HeTpa,UHIIMOHHbIX .UJI5I o6hI'lHbIX 

6aTapeH:. OHM .UOCTaTO'lHO TOHKHe no TOJIIIIHHe M KOMTiaKTHbie. 
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1. 15. CMCTEMA GPS. OC06EHHOCTM 
nPMMEHEHMSI 

B Harne BpeM51 TPY.llHO ycJiei'l,HTb sa BceMH HOBHHKaMH B HaBHrauHoH

HhIX TexHoJIOm51X. Ho npemITCTBHeM o6me.llocTynHocTH ttcnoJib30BaHH51 

GPS-npHeMHHKOB ocTafac51 Hx HeMaJieHhKa51 uetta, a TaK:>Ke rocy.llapcrnett

Hbre 3aKOHbI. 

IlpOM,ZleT eme HeMHOro BpeMeHH, H Ka)K.llhIM TypMCT, OCBaHBa51 HOBbIM 

Maprnpyr B Pocc1rn mm oTnpaBJI5151Ch B .Zlpyryro CTpatty, cMo:>KeT CB060.llHO 

nOJib30BaTbC51 HOBe:ii:mHMH reo,Zle3HlfeCKHMH paspa6oTKaMH B MHpHbIX, He

BOeHHbIX ueJI51X. 

KaK ttepe,ZlKO 6bmaeT c BhICOKOTexHoJiorwrnbIMH npoeKTaMH, HHHUJ1a

TopaMH paspa6oTKH H peaJimaUHH CHCTeMhr GPS (Global Positioning 

System - CHCTeMa rno6aJihHoro no3HUHOHHpOBaHH51) cTaJIH BOeHHhre. 

IlpoeKT cnyrHHKOBOM ceTH i'l,JI51 onpe,ZleJieHH51 KOOpi'l,MHaT B pe:>KHMe peaJib

HOro BpeMeHH B Jiro6o:ii: TOtfKe seMHoro mapa 6brn ttasBaH Navstar 

(Navigation system with timing and ranging - HaBHraUHOHHa51 CHcTeMa 

onpe,ZleJieHH51 BpeMeHH H ,ZlaJibHOCTH), rnr,Zla KaK a66peBHaTypa GPS no-

51BHJiach n03i'l,Hee, KOr,Zla CHCTeMa CTaJia HCIIOJib30BaTbC51 He TOJibKO B 060-

pOHHbIX, HO H B rpa)K.llaHCKHX ueJI51X. 

IlepBhre mam no pasBepThmaHHIO HaBHrauHoHHOM cen:1 6hIJIH rrpe,Zl

npHH51ThI B cepei'l,HHe ceMH,ZleC51TbIX, KOMMep'IeCKa51 :>Ke 3KCnJiyaTaUH51 CHC

TCMbI B TaKOM BH,Zle, KaK ce:ii:qac, HatfaJiaCb c 1995 ro,Zla. B HaCT051IUHM MO

MCHT B pa6oTe HaXO,Zl51TC51 28 cnyTHHKOB, paBHOMepHO pacnpei'l,eJieHHblX no 

op6HTaM c BbICOTOM 20 350 KM (.llJI51 IIOJIHO<l;>yHKUHOHaJibHOM pa60Tbl i'l,O

CTaTOlfHO 24 cnyTHHKOB ). 

KJirotfeBhIM MOMeHTOM B HCTOpHH GPS CTaJIO pemeHHe npestt.nettTa 

ClllA 06 OTMeHe B Mae 2005 r. pe:>KHMa TaK Ha3hmaeMoro ceJieKTHBHoro 

,llOCTyrra (SA - selective availability), TO eCTb rrorpemHOCTH, HCKYCCTBeH

HO BHOCHMOM B cnyTHHKOBbie Cl:lTHaJibI i'l,JI51 HeTOlfHOM pa60Tbl rpa:>K,ZlaH

CKHX GPS-rrpHeMHHKOB. C 3TOro MOMeHTa Jiro6ttTeJibCKHM TepMMHaJI Mo

:>KeT orrpe,ZleJI51Tb KOOp,ZllIHaTbI c TOlfHOCTblO B HeCKOJlbKO MeTpOB (pattee 

norpelliHOCTb COCTaBJI51Jia ,ZleC51TKH MeTpOB )! ---71 



rnaaa 1. KaK pa306paTbCR a coapeMeHHblX coTOBblX Tene<1>0Hax -
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Pllc. 1.12. Orrrn6KH B HamrraIU·UI .no H IIOCJie OTKJIIO'IeHmI pe)KHMa 

ceJieKTHBHOro .ZJ;OCTyrra 

3 

Ha PHc. 1.12 npe,n:cTaBJieHhI oimr6KM B HaBMraQMM .n:o M nocJie OTKJIIO
'IeHHH pe:>KMMa ceJieKTMBHOro ,n:oCTyna. 

"13MepeHMR paCCTORHMR OT T0'4KM Ha6n10AeHMR AO cnyYHMKa 

IlpMH[(Mil onpe,n:eJieHMH ,n:aJibHOCTH (,n:aJihHOMeTpHH) JieJKMT B OCHOBe 
pa6oTbl KOCMM'IeCKOH HaBMra[(HOHHOH CMCTeMbI. /l.anbHOMempUR OCHOBaHa 
Ha BbI'IMCJieHMM paCCTOHHMH no BpeMeHHOH 3a,n:ep:>KKe pacnpocTpaHeHMH 
pa.n:uocurnana OT cnyTHMKa K nptteMHMKy. EcJIM 3HaTh BpeMH pacnpoCTpa
HeHMH pa,n:MOCMfHaJia, TO npoH:,n:eHHbIM MM nyTh JierKO Bhl'IMCJIHTh, IIpOCTO 
YMHO:>KHB BpeM51 Ha CKOpOCTb CBeTa. 

Ka:>K,n:hIH CITYTHMK cttcTeMhI GPS HenpepbIBHO reHepupyeT pa,n:ttOBOJI
HhI .n:syx qacToT: Fi= 1575.42 MfQ M F2 = 1227.60 MfQ. MoilIHOCTh nepe
,n:aT'IMKa cocTaBJI.HeT 50 M 8 BT coorneTCTBeHHO. HaBuraQMOHHhIH curnan 
npe,n:CTaBJI51eT co6oH: cpa30MaHMilYJIMpOBaHHbIM nceB,n:OcJiy'IaHHbIM KO,n: 
PRN (Pseudo Random Number code). PRN 6brnaeT .n:syx TMITOB: nepBhIH, 
C/ A-KO.U (Coarse Acquisition code - rpy6hIH KO.U) MCITOJib3YeTCH B rpa:>K
,naHCKMX npMeMHMKaX, BTOpoH: P-KO.U (Precision code - TO'IHbIH KO.U) MC
IlOJib3YeTCH B BOeHHbIX QeJI51X, a TaK:>Ke, MHor.ua, ,UJIH peIIIeHMH 3a,naq reo.ue-
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1. 15. Ca.tcTeMa GPS. Oco6eHHOCTM npa.tMeHeHMH 

3HH H Kaprnrpaqrnw. qacToTa Fi Mo.uy1rnpyeTc.H KaK C/ A-, TaK H P-KO.UOM, 

qacToTa F2 cymecrnyeT TOJihKO .UJI.H ITepe.uaqw P-Ko.ua. KpoMe OITHCaHHhIX, 

cymecrnyeT eme H Y-KO,U, ITpe,UCTaBJI.HIOIUMH co6oii: 3ammppoBaHHhIH 

P-KO.U (B BOeHHOe BpeM.H CHCTeMa mmppOBKH MO)l(eT MeH.HThC.H). 

Ilepwo.u ITOBTOpeHH.H Ko.ua .UOBOJihHO BeJIHK (HaITpHMep, ti:JI.H P-Ko.ua OH 

paBeH 267 .UH$IM). Ka)l(.UhIH GPS-ITpHeMHHK HMeeT co6crneHHhIH reHepa

Top, pa60Ta10mwii: Ha TOH )Ke qacTOTe, H Moti:yJiwpyromwii: cwmaJI ITO TOMY 

)Ke 3aKoHy, qTQ H reHeparnp CITYTHHKa. TaKHM o6pa3oM, ITO BpeMeHH 3a

.uep)l(KH Me)l(.l(y O,UHHaKOBhIMH yqacTKaMH KO,Ua, ITpHH.HToro co CITYTHHKa H 

creHepwpoBaHHOro caMOCTO.~ITeJibHO, MO)l(HO BhlqHCJIHTh BpeM.H pacITpo

CTpaHeHH.H CHfHaJia, a CJie,UOBaTeJibHO, II paCCTO.HHIIe .uo CITyTHIIKa. 

0.UHOH II3 OCHOBHhIX TeXHIIqecKIIX CJIO)l(HOCTeii: OITIICaHHOro BhIIIIe Me

TO,Ua .HBJI.HeTC.H CIIHXpOHH3anII.H qacoB Ha CITYTHHKe II B npHeMHIIKe. ,l{a)l(e 

MII3epHa.H no 06b1qHhIM MepKaM norpellIHOCTh MO)l(eT npIIBeCTH K orpoM

HOH ornII6Ke B onpe.ueJieHIIH paccTO.HHII.H. Ka)l(.l(hIH cnyTHIIK Hecfa Ha 6op

TY BhICOKOTOqHhie aTOMHhie qach1. IloH.HTHO, qTo yCTaHaBJIHBaTh no.uo6Hy10 

IIITYKY B Ka)l(.l(biii: npweMHIIK HeB03MO)l(HO. IloarnMy .UJI.H KoppeKnIIII ornw-

6oK B onpe,UeJieHIIII KOOp,UHHaT II3-3a norpellIHOCTeii: BCTpoeHHhIX B npweM

HIIK qacoB IICilOJih3yeTC.H HeKOTOpa.H H36bITOqffoCTh B .uaHHhl:X, Heo6xo.uw

MhIX ,UJI.H O,UH03HaqHoii: npHB.H3KII K MecnrncTII ( 06 3TOM HII)l(e ). 

KpoMe caMHX HaBIIranIIoHHhIX cIImaJIOB, CITYTHIIK HenpephIBHO nepe

.uaer pa3Horo po.ua cJiy)l(e6Hy10 IIH<popManwro. IlpIIeMHIIK noJiyqaeT, Ha

npIIMep, acpeMepH.UhI (rnqHhie .uaHHhie 06 op6HTe cnyTHIIKa), npomo3 3a

.uep)l(KII pacnpoCTpaHeHH.H pa,UIIOCIIrHaJia B HOHOccpepe (TaK KaK CKOpOCTh 

CBeTa MeH.HeTC.H npH npOXO)l(,UeHHII pa3HhIX CJIOeB aTMOccpepbI), a TaK)l(e 

CBe,UeHH.H 0 pa6oTocnoco6HOCTII CITYTHIIKa (TaK Ha3hIBaeMblH aJihMaHaX, 

co.uep)l(aJUIIH o6HOBJI.HeMbie Ka)l(,Uble i2.5 MHH CBe,UeHH.H 0 COCTO.HHIIII II op-

6HTaX Bcex cnyTHIIKOB). 3TH .uaHHhie nepe.uaIOTC.H co CKOpOCThlO so 6IIT/C 

Ha qacTOTax Fi IIJIII F2. 

npMHqMnbl onpeAeneHMSI KOOPAMHST c nOM01l4blO GPS 

OcHoBoii: II.UeII onpe.ueJieHH.H Koop.uwHaT GPS-rrpIIeMHHKa .HBJI.HeTc.H 

BhlqIIcJieHIIe pacCTO.HHII.H OT Hero .uo HeCKOJihKIIX crryTHIIKOB, paCITOJIO)l(e

HIIe KOTOpbIX cqIITaeTC.H II3BeCTHhIM (aTH ,UaHHhie co.uep)l(aTCjl B rrpHH.HTOM 

co crryTHHKa aJihMaHaxe ). B reoti:e3IIH Mern.u BhiqIIcJieHII.H rroJio)l(eHII.H o6b

eKTa no II3MepeHMIO ero Y.UaJieHHOCTII OT ToqeK c 3a,UaHHhIMII KOOp,UIIHaTa

MII Ha3hIBaeTc.H mpwiamepaUiueu. Ha Puc. 1.13 rroKa3aH MeTo.u orrpeti:eJie

HII.H Koop.uIIHaT rrpII cKaHwpoBaHIIII rrpocTpaHcTBa GPS. 
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rnaaa 1. KaK paso6paTbCR a coapeMeHHblX coTOBblX Tenecf>oHax -

Puc. 1.11. MeTo,n: orrpe,n:eJieHH.H Koop.nnHaT 

EcJIH H3BeCTHO paccTo.HHHe A .no o,nHoro cnyTHMKa, TO Koop,nHHaThI 

IIpHeMHMKa onpe,neJIHTb HeJih3.H (OH MO)l(eT HaXO,l(MTC.H B mo6oii: TOl.J:Ke ccf>e

pbl pa.nnycoM A, onncaHHoii BOKpyr cnyrnnKa). IlycTh H3Becrna y,naJieH

HOCTh B npneMHHKa OT BToporo cnyTHHKa. B 3TOM cJiyt.J:ae onpe,neJieHHe 

Koop,nHHaT TaK)l(e He npe,nCTaBJI.HeTC.H B03MO)l(HbIM - o6oeKT HaXO,l(HTC.H 

r.ne-To Ha oKpy)l(HOCTH ( noKa3aHo cepbIM L(BeTOM Ha Puc. 1.13), KOTOpa.H 

.HBJI.HeTc.H nepecet.J:eHMeM ,nByx ccf>ep. PaccTO.HHMe C ti;o TpeThero CIIYTHMKa 

COKpamaeT Heonpe,neJieHHOCTb B KOop.n1rnaTaX .no .l(BYX TOl.J:eK ( o6oaHal.J:eHbl 

,nByM.H cepbIMH TOt.J:KaMH Ha Puc. 1.13). 3rnro y)l(e ,noCTaTOt.J:Ho ,nJI.H o,nHo-

3Hat.J:Horo onpe,neJieHM.H KOOp.l(HHaT. lfa .l(BYX B03MO)l(HblX TO'IeK paCIIOJIO

)l(eHH.H IIpHeMHHKa JIHIIIb 0,l(Ha HaxO,l(HTC.H Ha IIOBepXHOCTH 3eMJIH (HJIH B 

Henocpe,nCTBeHHOH 6JIH3H OT Hee), a BTOpa.H, JIO)l(Ha.H, OKa3hIBaeTC.H JIH6o 

rny6oKo BHYTPH 3eMJIH, 1rn60 Ol.J:eHh BblCOKO Ha,n ee IIOBepXHOCTbIO. TaKHM 

o6pa30M, TeopeTHl.J:eCKH ,l(JI.H TpexMepHOH HaBHfal.(HH ,l(OCTaTOl.J:HO 3HaTb 

paCCTO.HHH.H OT IIpHeMHHKa .no Tpex CIIYTHHKOB. 

0,nHaKo Ha npaKTHKe BCe He TaK IIpOCTO. 3TH paccy)l(,l(eHH.H aKzyaJihHhI 

,l(JI.H cJiyt.J:a.H, Kor.na pacCTO.HHH.H OT TOl.J:KH Ha6JIIO,l(eHH.H .no crryTHHKOB H3-

BeCTHbl c a6coJIIOTHoii TOt.J:HOCThIO. PaayMeeTc.H, KaK 6hr HH naomp.HJ1HCh 

paapa6oTl.J:HKH, HeKOTOpa.H norpeIIIHOCTb Bcer.na HMeeT MeCTO, II03TOMY ,l(JI.H 

onpe,neJieHHH TpexMepii:bIX KOOp.l(HHaT IIpHeMHMKa IIpHBJieKaIOTC.H He TpH, 

a MHHHMYM t.J:eThipe cnyTHHKa. 
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1. 15. C111cTeMa GPS. Oco6eHHOCT111 np111MeHeH111R 

IloJiy'IHB CHrHa.JI OT 'IeTbipex ( HJIH 6oJiee) CIIYTHHKOB, IIpHeMHHK mneT 

TO'IKY nepeceqeHH51 COOTBeTCTBYIOinHX c¢ep. EcJIH TaKOH TO'IKH HeT, npo

ueccop np11eMHHKa Ha'IHHaeT MeTO)J;OM IlOCJie)J;OBaTeJihHbIX np116JIH:>Kem1if 

KoppeKT11pOBaTb CBOl1 qachI )J;O Tex nop, IlOKa He ;:J;06beTC51 nepece'!eHl151 

BCex c¢ep B O)J;HOH TO'!Ke. 

CrnHu1111 cJie:>KeHHH nocTOHHHO Be;:J;yT Ha6JI10;:J;eH11H 3a BCeM11 cnyTH11-

KaM11 Cl1CTeMbI H nepe;:J;aIOT ;:J;aHHbie 06 11X op611Tax B ueHTp ynpaBJieHl151, 

r;:J;e BhI'IHCJIHIOTCH yrnqtteHHhie aJieMeHThI TpaeKrnpHif 11 nonpaBKl1 cnyT

Hl1KOBhIX qacoB. YKa3aHHhie napaMeTphr BHOCHTCH B a.JibMaHax 11 nepe;:J;a

IOTCH Ha cnyTHHKl1, a Te B CBOIO oqepe;:J;b OTChIJiaIOT :ny 11H¢opMaUHIO BCeM 

pa6oTaIOinHM np11eMHHKaM. 

CymecTByeT eme Macca cneQHa.JibHbIX CHCTeM, yBeJil1'IHBaIOm11x TOq

HOCTb HaB11faUHH, - HaIIpHMep, oco6t:,1e cxeMbI o6pa60TKl1 Cl1I'HaJia CHHJKa

IOT onrn6K11 OT HHTep¢epeHUH11 (B3al1MO)J;eHCTBH51 npHMOro cnyTHl1KOBoro 

CHrH£l.,'la c OTpaJI<eHHbIM, HailpHMep, OT 3;:J;aHHH). 

IIocJie OTMeHhI pe:JKHMa ceJieKTHBHOro ;:J;OcTyna rpaJK,t(aHcK11e npHeMHH

Kl1 «IlpHB513bIBaIOTC51 K MeCTHOCTH~ c norpeIIIHOCTbIO 3 ... 5 M (BbICOTa onpe

;:J;eJI51eTC51 c TO'IHOCTbIO OKOJIO 10 M). IlpHBe;:J;eHHbie UH¢pbI COOTBeTCTBYIOT 

O)J;HOBpeMeHHOMY npHeMy CHrttan:a c 6 ... 8 CIIYTHHKOB (6oJibIIIl1HCTBO COBpe

MeHHbIX annapaTOB HMeIOT 12-KaHa.JibHbIH np11eMHHK, Il03BOJI51IOinHH O;:J;HO

BpeMeHHO o6pa6aTbIBaTb HH¢opMaU11IO OT 12 cnyTHHKOB). 

KaqecTBeHHO yMeHbIIIl1Th OIIIH6Ky (;:J;o HeCKOJibKHX caHTHMeTpoB) B 

113MepeHHl1 KOOp;:J;11HaT Il03BOJI51eT peJKHM TaK Ha3brnaeMOH ;:J;H¢¢epeHQ11-

aJibHOH KoppeKU11H (DGPS - Differential GPS). Jiuq)(pepeuupa.nb'llbtU pe
JICUM COCTOHT B HCilOJib30BaHl1H ;:J;BYX IIpHeMHHKOB: O)J;HH HeilO)J;BHJKHO Ha

XO)J;HTC51 B TO'!Ke c H3BeCTHbIMH KOOp;:J;HHaTaMH H Ha3bIBaeTC51 «6a30BbIM~, 
a BTOpoH:, KaK H paHbIIIe, 51BJl51eTC51 M0611JibHbIM. )laHI:ibie, noJiyqeHHbie 6a-

30BbIM np11eMHHKOM, 11CIIOJih3YIOTC51 )J;Jl51 KoppeKUHH 11H¢opMaU11H, co6-

paHHOH nepe;:J;BHJKHbIM annapaTOM. KoppeKUHH MOJKeT ocymecTBJIHThCH 

KaK B pe:JKl1Me pea.JibHOro BpeMeHH, TaK H npH off-line o6pa6oTKe ;:J;aHHbIX, 

HanpHMep tta IIK. 

06bI'IHO B Ka'IecTBe 6a30BOro HCIIOJlb3YeTC51 npo¢eccHOHaJihHbIH IIpH

eMH11K, IlpHHa;:J;JieJKainHH KaKOH-JIH60 KOMilaHHl1, CileQl1aJIH311py10meif c51 

Ha oKa3aHHH ycJiyr HaB11raUHH HJIM 3aHHMa10meifc51 reo;:J;e311eii 

PeanbHOCTb 

Hanp11Mep, B ¢eBpan:e 2002 r. tte;:J;an:e1<0 OT CattKT-IleTep6ypra KOMna

H1151 «HaBfeoKoM~ ycTaHOBHJia nepByro B PoccHH Ha3eMttyro CTaHUHIO 

;:J;H¢¢epettUHaJihHoro GPS. MomttoCTh nepe;:J;aT'IHKa cTaHU11H - 100 BT ---75 



rnaaa 1. KaK pa306paTbCS1 B coapeMeHHblX COTOBblX Tene<l>oHax -

(qacToTa 298.5 Kfu) rro3BOJUieT rroJih30BaThrn DGPS rrpn y.n;aJieHHH oT 

CTaHU.HH Ha pacCTO.R:HIUI .n;o 300 KM IIO Mopro H .n;o 150 KM no cyrne. KpoMe 

Ha3eMHhIX 6a30BhIX rrpHeMHHKOB, ,D;JI.R: .nmt><PepeHUHaJihHOH KOppeKUHH 

GPS-,n;aHHhIX MOJKHo HCIIOJih30BaTh crryTHHKoByro cncTeMy .n;n<}J<}lepeHuH

aJihHoro cepBHca KOMrraHHH OmniStar. )laHHhie ,n;Jia KoppeKUHH rrepe.n;a

IOTC.R: c HeCKOJibKHX reoCTaUHOHapHbIX crryTHHKOB KOMITaHHH. OcHoBHbIMH 

3aKa3qHKaMH .nn<P<lJepeHUHaJibHOH KOppeKU:HH .R:BJI.R:IOTC51 reo,n;e3nqecKHe H 

rnrrorpa<}lnqecKHe cJiyJK6b1 - .D;JI.R: qacTHOro rroJib30BaTeJia DGPS He npe.n;

CTaBJI.R:eT HHTepeca H3-3a BbICOKOM CTOHMOCTH (naKeT ycJiyr OmniStar Ha 

TeppMTopHH EBpOIIbI CTOHT 6oJiee 1500 USD B ro.n;) H rpoM03.D;KOCTH 060-

py.n;oBaHm1. )la H Bp51,D; JIM B IIOBce.n;HeBHOH IKH3HH B03HHKHYT cnryau,HH, 

Kor.n;a Ha,D;O 3HaTb CBOH a6coJIIOTHbie reorpa<}lnqeCKHe I<OOp,D;HHaTbI c no

rpeIIIHOCTbIO 10 ... 30 CM. 

PocCH51 H B CJiyqae c KOCMHqecKOH HaBnrauneli IIOIIIJia CBOHM nyTeM H 

pa3BHBaeT co6crneHHYIO cncTeMy fJIOHACC (fJI06aJibHM HABmaun

OHHM CnyTHHKOBa.R: CHCTeMa). 

BoeHHb1e CHlllMalOT orpaH111'teH111S1 Ha TO'tHOCTb reoAaHHblX 

Cero,n;H.R: 3aMeTHbI IIIarn, roBop.mune o HaqaJie IIIHpoKOMaCIIITa6Horo 

rrepexo.ua OT qncTO BOeHHOro peJKHMa HCilOJib30BaHirn crryTHHKOB K ,UBOH

HOMy, no.upa3yMeBaromeMy HX llCIIOJib30BaHHe rpaJK.n;aHCKHMll JIHU,aMH. 

B qacTHOCTH, K KOHUY 2007 r. CTaHeT B03MO:>KHO HCIIOJib3oBaHHe cHcTe

MbI cnyTHHKOB fJIOHACC rpaJK.n;aHCKHMH JIHUaMH, B 2009 r. TaKa.H B03-

MO)J(HOCTb IlO.HBHTC.R: H y 3apy6eJKHblX IIOJib30BaTeJieM, KaK coo6mm1 MH

HHCTp o6opoHbI Pocc1m Cepreii I1BaHoB B xo.ue BH3HTa B HIIO ~IlpHKJia.n;
Ha.R: MexaHHKa:l> HM. PeIIIeTHeBa (KpacHo.HpCKHH Kpaii) B 2006 r. TaK)J(e OH 

noo6emaJI CH.R:Tb orpaHHqeHH.H Ha orrpe.n;eJiettne TO'IHOCTH Koopmrntn y)J(e 

B 2007 r. H OTMeTHJI, 'ITO Harpy3Ka Ha 3TY crryTHHKOBYIO CHCTeMy 6y.n;eT Ha 

80% rpa)J(,UaHCKOH. 
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2. 1. ABTOMAT AnSI KnABMATYPbl 
TEnE<l>OHA 

B nony JrnpHhIX Bepcm:i:x TeJie¢oHOB c onpe.uemnemIMH HOMepa, TaKHX 

KaK AHA-31, ~Pych-18~. ~Pych 23 PLUS~ H .upymx, noCJie.UOBaTeJihHhIM 

HaJKaTHeM KHOTIOK KJiaBHaTyphI 3anycKaIOTrn <i>YHKUHOHaJihHhie peJKHMhI 

~HHTeJIJieKTYaJihHoro~ TeJie¢oHa. TaKOB, HanpttMep, peJKHM roJiocoBoro 

nporoBapHBaHH.sI TIOCTYTIHBIIIHX 3BOHKOB c HH¢opMauueli 0 BpeMeHH 3BOH

Ka H HOMepe a6oHeHTa B AOHe c Beprneli ~Pych 23 PLUS~. )lJI.si: roJioco

Boro nporoBapHBaHH.sI CTIHCKa TIOCTYTIHBIIIHX 3BOHKOB 3a .ueHh c HOMepoM 

a6oHeHTa H BpeMeHeM 3BOHKOB HYJKHO TIOCJie,UOBaTeJihHO HaJKaTh KJiaBHIIIH 

Ha KJiaBHaType AOHa **70. )lJI.si: nporoBapttBaHH.si: Bcero cnttcKa noCTy

TIHBIIIHX 3BOHKOB, Ha6n:paeTC.sI TIOCJie,UOBaTeJihHOCTh **700. KpoMe Toro, 

TIOCJie,UHHe BepCHH TeJie¢oHOB c onpe.ueJIHTeJieM HOMepa MHoro¢yHKUHO

HaJihHhI M MMeIOT MHOro TIOJie3HhIX peJKHMOB pa6oTbI. HecMOTp.sI Ha paCIIlH

peHHYIO KJiaBHaTypy B AOHax (Kor.ua o.uHa KHOTIKa B cotJeTaHHH c .upym

MH HMeeT HeCKOJihKO HaJHa'leHMM), 3anycKaTh B ,UeMCTBHe TaKHe BaJKHhie 

¢yHKUHH, KaK nporoBapHBaHHe 3aTIHCHOM KHHJKKH, Heo6xo,UHMO TIOCJie.uo

BaTeJihHhIM HaJKaTHeM HeCKOJihKHX KJiaBHIII. 

Ha PHc. 2.1 npe.ucTaBJieHa npocTa.si: npHCTaBKa KAO Hy, aBTOMaTH'le

CKH 3anycKa10ma.si: TOT MJIH HHOM (npe.uycMOTpeHHhIM nporpaMMHpoBaHH

eM TeJie¢oHa) peJKHM ~HHTeJIJieKTYaJihHOro~ TeJie¢oHa, nocJie no.uaqn: yn

paBJI.si:10mero un:¢poBoro MMIIYJihca (oT KHOIIKH HJIH .upyroro ycTpolicrna) 

c TIOJIOJKHTeJihHhIM ¢poHTOM B TO'IKY A. 3anycKaeMhIM pe%HM MOJKeT 6hITh 

peJKHMOM rrporoBapHBaHH.sI CIIHCKa IIOCTYIIHBIIIHX 3BOHKOB, peJKHMOM npo

roBapHBaHM.sI TeJie¢OHOB, HaXO.U.sIIIIMXC.sI B 3aTIHCHOM KHHJKKe, rrporoBapH

BaHM.sI peaJihHOfO BpeMeHH, nporoBapMBaHM.sI BpeMeHM 3anporpaMMMpO

BaHHhIX 6y.UMJihHHKOB M HHhie peJKHMhI - BCero 6oJiee 30. 

CxeMa rrpoCTa B H3roTOBJieHMM M aKcnJiyaTau1n1, He Tpe6yeT HacTpOHKM n: 

.uopomx .ueTaJie:i1. PeaJIH30BaHo yCTpolicrno Ha tJeThipex norryJI.si:pHhIX MHK

pocxeMax. IlpuMeHeHMe MHKpocxeM K561 cepuu o6ecrretJMBaeT Ha,UeJKHOCTh 

H HenpMXOTJIMBOCTh K IIMTaIOIIIeMy HaTip.sl)KeHMIO (VII B .uuarra30He 5 ... 15 B). 
CxeMa MOHTMpyeTC.sI Ha rrep¢opHpOBaHHOH MOHTaJKHOH TIJiaTe, pa3MepaMM 
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------------ 2. 1. AaTOMaT A/lfl ICJ18BMatypbl Tenecl><>Ha 
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Puc. 2.1. 3JieKTpnqecK<UI cxeMa npncTaBKll K AO Hy 

+Vn 58 

40x65 MM H noMemaeTCH B Kopnyce caMoro annapaTa c AOHoM. Ile'Ian~y10 
TIJiaTY aBTOp He pa3pa6aTbIBaJI, II03TOMY BbIBO,ll;bI :=meMeHTOB coe,n:HH.RIOTC.R 
rn6KHM MOHTa:>KHbIM npoBo,n:oM MIT<l> ce'IeHHeM 0.6 ... 0.8 MM. 

Ha MHKpocxeMe Di (KP1006Bl11) co6paH reHeparnp HHQ:>paHH3KOM 
'IaCTOTbI. Ha Bb1xo.n:e (Bbrno.n: 3) reHeparnp Q:>opMHpyeT HMTIYJibCbI no Q:>op
Me MeaH,n:pa C 'IaCTOTOM 1 f~. qaCTOTa BbIXO,ll;HhIX HMIIYJibCOB 3aBHCHT OT 
3Ha'IeHHM 3JieMeHTOB R 1C1 H HanpH:>KeHHH TIHTamrn cxeMbI. II pH nepBo:H 
no,n:a'Ie IIMTaHHH Ha cxeMy npttcTaBKH (TaK :>Ke, KaK H npM pa3MbIKaHMH 
KOHTaKTOB S 1) 3apH:>KaeTcH BpeMH3a,n:a10mu:H KoH.n:eHcarnp C2 'Iepe3 pe-
3MCTop R4. Ha JIOrH'IeCKOM 3JieMeHTe 04.1 co6paH BpeMH3a,n:a10mu:i1: y3eJI, 
o6ecne'IHBaIOmHH 3a,n:ep:>KKY B 6 ... 8 c (3aBHCMT OT 3JieMeHTOB C2R4). Ha 
Bhixo.n:e 3TOro 3JieMeHTa npucyTcrnyeT Hl13Kl1ll JIOm'IeCKHM ypoBeHb. 
Ha Bxo.n:e c6poca R 02 B nepBbIH MOMeHT npeMeHH To:>Ke Hl13Kl1i1 Jiom
'IeCKMH ypoBeHb, pa3perna10muii pa6oTy C'ICT'IHKa. Ha Bhixo.n:e MHBeprnpa 
04.2 npucyTcrnyeT BbICOKHll ypoBeHb. fetteparnp 3anycKaeTCH np11 
BbICOKOM ypoBHe Ha nxo.n:e c6poca R (BbIBO,n: 4). IlocJie,n:oBaTeJibHOCTb 
HMIIYJibCOB rrpHMOyroJibHOH Q:>opMbl nocryrraeT Ha TaKTOBbIM BXO,ll; C'ICT'IM
Ka 02 (K56111E8). Ha BblXO,n:ax QO ... Q9 02 rrocJie,n:oBaTeJibHO IIOHBJIHeT
CH BbICOKHll JIOrtt'IeCKMM ypoBeHh ttarrpH:>KeHMH. Ha Ka:>K.n:OM Bbixo.ne Q 
c'ICT'IHKa BbICOKHll JIOm'IeCKHH ypoBeHb IIOHBJIHeTCH TOJibKO Ha nepu
o.n: TaKTOBOro MMIIYJibCa c COOTBeTCTBYIOmHM HOMepoM. 6 ... 8 c C'ICT'IHK pa-
6oTaeT, a rrp11 rroHBJieHHM BbICOKOfO Jiortt'IecKoro ypoBHH Ha Bb1xo.n:e 
QS 02 IIOJIO:>KHTeJibHbIM HMIIYJibC rrpOHHKaeT Ha BbIBO,l( 15 02, M C'ICT'IHK ---79 



r.naaa 2. CxeMbl AJlR CT81.4MOH8PHOM Tenecl>OHMM 

c6pacbrnaeTC.H (o6ttymieTcH). 3TOT )Ke HMTIYJibC, HHBepTHpoBaHHbIH :=me
MeHTOM D4.2, npeKpamaeT pa6oTy reueparnpa Ha MHKpocxeMe D 1. EcJIH 
Ha Bxo.n:e EC pa3peIIIemrn ctJeTa npttcyTcrnyeT HI13KHH ypoBeHh, ctJeT
'IHK BbIIlOJIHHeT CBOH onepal(HH CHHXpOHHO c IlOJIO)KHTeJibHblM nepena.n:oM 
Ha TaKTOBOM Bxo.n:e C. 

KJiaBHaTypa AOHa BocnpHHHMaeT nocJie.n:oBaTeJibHOCTb HMTIYJibCOB 
OT .n:onOJIHHTeJibHOH cxeMbI, KaK MeXaHHtJeCKOe HaJKaTHe-oTnycKaHHe KHO
TIOK. B HaIUeM cJiyqae Heo6xo.n:ttMo HaJKaTb Ha AOHe KoM6HHal(HIO KJia
BHIII: **70, TO ecTb 'IeTbipe KHOTIKH. 

,llJIH HOBOH cepHH nocJie.n:oBaTeJibHbIX HMTIYJibCOB Heo6xo.n:HMO KpaT
KOBpeMeHHO pa30pBaTb l(ellb IlHTaHH.H cxeMbl HJIH no.n:aTb ynpaBJIHIOil{HH 
HMTIYJibC IlOJIOJKHTeJibHOH IlOJIHpHOCTH B TO'IKY A. 

Ha MHKpocxeMe D3 co6paH tJeTbrpexKaHaJibHbIH KOMMyTarnp, BXO.l(bI 
(A1...A4) H BbIXO,l(bI (B1...B4) IlO,l(KJIIOtJeHbl K COOTBeTCTBYIOillHM KHOTIKaM 
KJiaBttaTyphr AOHa. KoMMYTaU:HH ocymecrnmieTC.H ynpaBJIHIOil(HMH cttr
HaJiaMH BbICOKOfO ypoBHH, npttxo.n:HmHMH c Bhrxo.n:oB cqeTtJHKa D2. 
KoMMYTaTop HMeeT MaJioe conpoTHBJieHHe BKJIIOtJeHHoro KaHaJia 80 OM, 
'ITO o6ecnetJHBaeT ynpaBJieHtte AOHoM 6e3 noMex. 

0AeTanRX 

BMecTo .n:tto.n:oB pa3BH3KH VD1, VD2 MO/KHO npHMeHHTb K,ll503, 
K,ll521, K,ll522, ,ll220 c JII06brM 6yKBeHHbIM HH.n:eKCOM. BpeMH3a,l(aromui1: 
KOH,l(ettcaTop C2 o6H3aTeJibHO c MaJibIM TOKOM yTetJKH H xopOIUHMH napa
MeTpaMil TepMOCTa6HJibHOCTH. 

Bee HettcnoJih3yeMbre BXO.l(bI JIOrtttJeCKHX 3JieMeHTOB KMOTI Heo6xo
.n:HMO IlO,l(KJIIO'IHTb K o6meMy npoBo.n:y. 

Hana>KMBaHMe 

CxeMa He Tpe6yeT ttaCTpoliKH H cTa6ttJihHO pa6oTaeT B KpyrnocyToq
HOM pe1KttMe. PeK0Men.n:y10 B KatJecrne ynpaBm110mero HMnyJihca (ttJIH ,n:JIH 
KOMMYTal(HH nHTaHHH cxeMbr) npnMeHHTb KaKoe-Jiu6o aBTOMaTHtJecKoe 
yCTpOHCTBO, HanpHMep, cettcop HJIH aKyCTH'IeCKHH BbIKJIIOtJaTeJib, pearH
pyromui1: Ha XJIOTIKH. B nocJie.n:HeM cJiyqae y.n:afarn .n:ocTH'Ih opumttaJibHO
ro 3cpcpeKTa, Kor.n:a XJIOTIOK B Jla,l(OIIIH Bbl3bIBaeT nporoBapHBaHHe CilHCKa 
nocTynnBIIIHX 3BOHKOB. CxeMhI ycTpoi1:crn aKycTHtJecKHX BbIKJIIOtJaTeJiett 
onucattbl B pa3H006pa3HOH TeXHHtJeCKOH JIHTepaType. 

,llJIH .n:pymx Bepculi AOHoB nocJie.n:oBaTeJibHM KOM6ttHal(HH KJiaBnIII 
MOIKeT 6bITb .n:pyroti:. Ilo.n:KJIIO'Ienue K KJiaBttarypaM .n:pymx BepCHli AOHoB 
Heo6xo.n:nMo YTO'IHHTb B coorneTcrny10meli HHCTPYKU:HH no 3KCnJiyaTaU:HH. so---



2.2. MHAMKATOP 3AHSITOCTM 
TEnECl>OHHOlll nMHMM 

06 MH.[(MKaTOpax 3aH5ITOCTM TeJiecpOHHOM JIMHMM (T JI) He 3HaeT pa3Be qTO 

JieHMBblH. 0.n;HaKO cpe.n;11 MHO:JKecTBa pa3Hoo6pa3HblX cxeM, KOTOpbre 6bIJIM 

113Y'feHbI Ha rrpaKTMKe, JIMillh HeMHOrMe COOTBeTCTBYIOT orrpe,n:eJieHMIO <i:rrpo

CTbIX~ M «acpcpeKTMBHhIX~. 0,n:Ho M3 TaKMX yCTpoii:crn - MHJJ;MKaTOp 3aH5ITOCTH 

TJI - co611paeTC5I Ha 3apy6e:JKHOM MMKpocxeMe LTC1540. 3rn MHKpocxeMa 

npe.n;cTaBJI5IeT co6oi1: KOMnapaTop, HMe10m11i1: oqeHh BbICOKYIO lIYBCTBMTeJib

HOCTb no BXO,n:y H ynpaBJIRIOmn:H Harpy3KOH B BH,n:e CBeTO,n:HO.[(HOrO HH.[(HKa

TOpa. HarrpR:JKeHHe IIHTaHH51 MHKpocxeMbI 3 ... 20 B, a rroTpe6JI5IeMhIH TOK 

oqeHb MaJI - nopJI.n:Ka e,n:MHHI( MKA. DJiaro,n:ap51 TaKMM rrapaMeTpaM MHKpO

cxeMa LTC 1540 rrpaKTH'IeCKH He Harpy:JKaeT TeJiecpoHHYIO JIMHHIO. 

Ha PHc. 2.2 rrpe.n;cTaBJieHa aJieKTpnqecKaJI cxeMa HH,n:HKaTopa 3am:1-

TOCTH JIMHMH. 

Harrp5IiKeHHe IIMTamrn noCTyrraeT or TeJiecpoHHOM JIMHHM. Pe3MCTOp 

R1 orpaHH'IMBaeT TOK IIHTaHM51 MHKpocxeMbI IIOCJie BbIIIp5IMMTeJibHOro 

TJl 
60/58 

VD1...VD4 KA1036 

A~ HA1 
KPl-4332-12 

B 

LTC1540 

8 A 

4 

CT 2 

B 

HL1 

Puc. 2.2. 3JieKTpwi:ecKa51 cxeMa HHJJ:HKaTopa 3aIUITOCTH T JI 
c HCIIOJih30BaHHeM MHKpocxeMhI L TC 1540 

--~81 



rnasa 2. CxeMbl AflSI CTal-'MOHapHOM Tenect>OHl.11.'1 

MOCTa VD1...VD4. 0KCIIJJ.HhIH KOHJJ.eHcarnp C1 crnaJKIIBaeT nyJihCaQIIII 
Hanp511KeHIIH. IlpII «cBo6onHott» JIIIHIIII Hanp5IJKeHIIe B T JI nocT05IHHoe II 

HaXOJJ.IITC5I B JJ.IIana3oHe 60 ... 100 B. Ecm1 y a6oHeHTa cHma Tpy6Ka, Hanp5I-
JKeHIIe B T JI nanaeT no 3 ... 10 B. 3Ta oco6eHHOCTh T JI IICITOJih3yeTrn B 

yCTpottCTBe «HHJJ.HKaTopa». 
IloKa Hanp5IJKeHIIe B T JI 6oJiee 20 B ( :-noT nopor qyBcTBIITeJibHOCTH 

ycTaHaBJIIIBaeTC5I neJIIITeJieM Ha pe3IIcrnpax R2 II R3), Ha Bbrxone MHKpo

cxeMbI (BhIBOJJ. 8 DA1) npucyTcrnyeT HI13KI1tl ypoBeHb II cBeTOJJ.IIOJJ. 
HL1 He cBeTIITC5I. EcJIH Hanp5IJKeHIIe B cpenHeH: rnqKH pe3IICTHBHoro ne

JIHTeJI5I HII/Ke + 20 B ( OTHOCIITeJibHO OTpIIu;aTeJibHOro npOBOJ].a IICTOqHIIKa 

ITIITaHII5I, TO'!KII B), Ha Bhrxone MIIKpocxeMhI IT05IBJI5IeTrn BbICOKI1tl 

ypoBeHh, II cBeTOJJ.IIOJJ. HL1 3aJKIIraeTrn. Ha cxeMe HaMepeHHO He yKa3aH 
TIIn cBeToJJ.HOJJ.Horo IIHJJ.IIKaTopa, TaK KaK B KaqecTBe HL1 B03MOIKHO npH
MeHeHIIe npaKTIIqecKII mo6oro CBeTOJJ.HOJJ.a c TOKOM 5 ... 20 MA. OnTIIMaJib

Hbie pe3yJihTaTbI J].0CTIIraroTC5I npII npIIMeHeHIIII «MHraromero» CBeTOJ].HO
na, ttanpnMep: L-36B, L-816BRSC-B H aHaJiomqHhIX. 

I1HJJ.IIKaTOp HL1 II orpaHIIqIITeJibHhIH pe3IIcrnp R4 MO/KHO 3aMeHHTh nhe-
303JieKTpIIqecKIIM KancroJieM - reHeparnpoM 3q, HanpIIMep: FMQ-2015B, 

FY-14A IIJIII aHaJiomqHhIM. EcJIII npIIMeHIITh noKa3aHHhIH BHII3Y pIICYHKa 
KaIICIOJib HA 1 KPI -4332-12, 3BYK IIHJ].IIKaTOpa 6yneT npepbIBIICTbIM, qTQ eme 

6oJibllle npIIBJieqeT BHIIMaHIIe, ecJIII yCTpoikTBO IICITOJib3YCTC5I B KaqecTBe 

CIIrHaJIH3aTopa «IlpOCJIYillKII» JIIIHIIH. 
IlpII IlOJ].KJIIO'!eHIIII KaIICIOJI5I CJienyeT co6nronaTb IlOJI5IpHOCTb TaK, KaK 

noKa3aHo Ha PHc. 2.2. 

Hana:>1<1.1saH1.1e 

IloJI5IpHocTb nonKJiroqeHII5I K T JI He npHHQIIITIIaJibHa. Y cTpottCTBO B 
HaJia/KIIBaHIIll He HYJKJJ.aeTC5I. 

0AeTansix 

BMecTo JJ.HOJJ.OB VD1...VD4 npHMeH5IIOT KLl.105, KLl.103, Ll.220 c JII0-
6brM 6yKBeHHbIM IIHJ].eKCOM IIJIII roTOBbie J].IIOJ].Hbie c6opKII, HanpIIMep: 

KU402, KU405, KU407, KU410 c JII06hrM 6yKBeHHhIM IIHJJ.eKcoM. 

KpoMe paccMOTpeHHOro BapIIaHTa, naHHbIM 3JieKTpOHHbIH y3eJI H, B 

qacTHOCTII, MHKpocxeMy LTC1540 npIIMeH5IIOT B npyrnx ycTpoH:crnax, Ha

npHMep napaMeTpIIqecKHX cIIrHaJIH3aTopax pa3nHqHoro Ha3HaqeHH5I, rne 
Tpe6yeTC5I BbICOKOe BXOJ].HOe conpOTIIBJieHIIe, MaJibIM TOK IlOTpe6JieHII5I II 

qyBcTBIITeJibHhIM nopor cpa6aTbrnaHII5I (nepeKJiroqemrn) KOMnaparnpa, 

rIICTepe3IIC KOTOporo HaXOJ].HTC5I B npeneJiaX 0.3 ... 0.5 B. 
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2.a. TEnECl>OHHblM AAAnTEP 

Kor,lla Tpe6yeTC51 yqacnre B TeJietj;>OHHOM pa3roBope cpa3y HeCKOJihKHx 

a6otteHTOB HJIH ecJIH tteo6xo,llHMO npocJiyrnaTh JIH6o 3armcaTh Ha ,llOJiro

BpeMeHHhIM HOCHTeJib HHtj;>OpMaI.~HH TeJietj;>OHHbIM pa3roBOp ( ero ¢par

MeHT ), IIOMO:>KeT rrpoCToe 3JieKTpOHHOe ycTpOHCTBO TeJietj;>OHHOro a;:i:arrTe

pa. BTopoe npe,llHa3Ha'leHHe aTOro ycTpoi1:crna - KOHTpOJih Ha611paeMoro 

TeJietj;>OHHOro HOMepa c IlOMOJnbIO CBeTO,llHO,llHhIX HJIH HHhIX HH,llHKaTopoB. 

3JieKTpH'leCKM cxeMa ycTpoi1:crna rroKa3aHa Ha PHc. 2.3. 

+Vn 

A1 AS C3 •CS SB 
S.1K 1.8• I0.01 I 200.0 x 16 B 

+ I C4 10.0 x 6.3 B ) 

VT2 
8blXOAKY3'l 

VT1,VT2 KT31Sr 

Puc. 2.3. 3JieK'rpn:'IeCKa.H cxeMa npn:cTanKn: 
K TeJie<t>oHHOMY annapaTy 

KazyrnKa L1 - aTo ,llaT'lHK MarHHTtto:H HH21:YKUHH, c rroMOinhIO KOTopo

ro npo11cxo;ri:HT cKaHHpoBaHHe cocT051HH51 TeJietj;>ottttoii JIHHHH. CHrHaJihI c 

KazyrnKn L1 noCTynaIOT Ha ycnJIHTeJih, co6paHHhIM Ha TpaH3ncrnpax VT1, 

VT2. TpaH3HCTOpHM cxeMa npe;ri:cTaBJI5leT co6oi1: KJiaCCH'leCKHM ;ri:ByxKac

Ka;rJ:HhIM ycHJIHTeJib 3BYKOBOH qacTOThI c OTpHUaTeJibHOM o6paTHOM CB513hIO 

no Il0CT051HHOMY TOKy. 



rnaaa 2. CxeMbl AllR cTal.lMOHapHoilt Tenecf>oHMM 

EJrnro.uap.H npHMetteI:IliIO KaT)'IIIKH L 1 3JieKrpwrecKHe QeIIH a,nanTepa H 

TeJiecpoHHoro annapara raJihBaHH'IeCKH pa3B.H3aHhI. A caMo ycTpoikTBo 

a.uanTepa MO/KHO 6hICTpo CH.HTh, nepeMeCTHTb Ha .upyroe MeCTO HJIH Bbl

KJIIO'IHTb. 

y CHJieHHbie 3BYKOBbie KOJie6aHH.H, HaBe,neHHbie Ha KaTyIIIKe L 1, IIOCTy

IIaIOT Ha BbIXO.U ycTpOHCTBa, KOTOpbIM MOJKeT 6hITb IIO.UKJIIO'IeH K CBeTO.UH-

0,ll;HhIM HH.UHKaTOpaM (c IIOMOIQbIO .UOilOJIHHTeJibHOM cxeMhI) HJIH MOryT 

IIpOCJIYIIIHBaTbC.H HH3KOO_MHbIMH fOJIOBHhIMH TeJiecpoHaMH, no,nKJIIO'IeH

HbIMH MeJK,ny ~+~ HCTO'IHHKa IIHTaHH.H H BbIXO,Zl;OM ycrpoii:cTBa. 

,llJI.H nHTaHH.H ycTpoii:cTBa HCIIOJihsyeTrn HaIIp.HJKeHHe 5 ..• 6 B, Kornpoe 

MOJKeT 6hITb noJiy'IeHO KaK OT aBTOHOMHbIX 3JieMeHTOB IlHTaHH.H ( 4 IIaJib

'IHKOBbie 6aTapeH THIIa AAA), TaK HOT cTa6HJIH3HpoBaHHoro HCTO'IHHKa 

IIHTaHH.H c IIOHHJKaIOIQHM TpaHccpopMarnpoM. B ,neJKypHOM peJKHMe npH

CTaBKa IIOTpe6JI.HeT TOK He 6oJiee 10 MA, a IIpH aKTHBHOM pa6oTe 3TOT TOK 

BospacraeT .no 60 MA. 

0AeTanRX 

KaTyIIIKa HH.UYKTHBHOCTH Lt - caMo,neJihHa.H. 0Ha H3roTaBJIHBaeTC.H TaI<. 

KapTOHHhIM KapKac cos.ua10r no.u pasMepbI cpeppHTOBoro cTepJKH.H OT 

crapbIX MO,Zl;eJieM pa,Zl;HOIIpHeMHHKOB ,Zl;HaMeTpOM 7 ... 8 MM H ,UJIHHOM 

50 ... 70 MM. Ha KapKac HaMaTbIBaIOT 2300 BHTKOB (BHaBaJI) TpaHccpopMa

TOpHOro IIpOBO,na Il3JI-1 ,UHaMeTpOM 0.08 MM. 

TpaH3HCTOphI VT1 H VT2 Moryr 6brTh mo6brMH H3 cepHH KT3102, 

KT343, KT373. Bee nocTO.HHHhie pesttcTophI THna MJIT-0,125 HJIH 

MJIT-0,25. 0KCH.UHhie KOH.UeHcarnphI nma K50-29 HJIH attaJIOrH'IHhie. 

Hana)l(MBaHMe 

y CTpOHCTBO B HaJiaJKHBaHHH He HyJK,naeTC5! H Ha'IHHaeT pa6oTaTh cpa

sy nocJie BKJIIO'IeHH5! nHTaHH.H. KoppeKTHpOBKY conpoTHBJieHH.H pesttcTo

pa R4 BhIIIOJIH.HIOT B TOM cJiyqae, ecJIH ycHJIHTeJih a.nanTepa caMOBos6yJK

.uaeTc.H ( 3TO BH.UHO IIO OCQHJIJiorpaMMe B TO'IKe @hIXO.U~ HJIH CJibIIIIeH IIHCK 

B IIO.UKJIIO'IeHHhIX K TOM JKe TO'!Ke TeJiecpoHax). Tor.ua conpoTHBJiett11e 3TO

ro pe311crnpa yMeHhIIIaIOT. 

Mecro ycTaHOBKH a,nanTepa y TeJiecpoHHOro annapaTa Bb1611pa10T 

onhITHhIM nyreM. TaK, ecJIH TeJiecpoHHhIM annapara co.uepJKHT TpaHccpop

MaTOp, TO KaTyIIIKY Li ycrattaBJIHBaIOT KaK MOJKHo 6JI111Ke K HeMy, ecm1 

TpaHccpopMaTOpa B TeJiecpoHe HeT (KaK B 6oJibllIHHCTBe COBpeMeHHhIX TeJie

cpoHHbIX annapaTOB ), TO a,namep c KaTyIIIKOM L1 npHI<penJI.HIOT c ITOMO

IQbIO JIHITyqKH, XOMyTa HJIH CKOT'Ia K TeJiecpoHHOM Tpy6Ke p.H,Zl;OM co 3BYKO-84---



2.3. Teneca>oHHblM aAanTep 

BbIM H3JI)"laTeJieM. fpoMKOCTb 3BYKOBbIX CHrHaJioB, IIOJI)"leHHbIX c IIOMO

IUbIO .uaHHOro a.uaIITepa, peryJittpyeTC51 H3MeHeHHeM IIOJIO)KeHH51 a.uaIITepa 

OTHOCHTeJibHO KOpIIyca TeJie¢oHHoro aIIIIapaTa. 

,llaHHblH a.uaIITep MO)KHO c ycIIeXOM IIpHMeH51Tb H B p51,Ue .upyrnx cJiy

qaeB. HaIIpHMep, 3aIIncaTb pa3roBop Ha .UHKTo¢oH HJIH MarHHTo¢ott, a 

TaK)Ke Ha CD-.UHCK c IIOMOIUbIO nepcoHaJibttoro KOMITbIOTepa. ,llJI51 aToro 

BbIXO,U a.uarrTepa 3KpaHHpOBaHHbIM rrpOBO,UOM coe,UHH51IOT c BblCOKOOMHbIM 

Bxo.uoM 3ByKo3anHcbrnaromero ycTpoH:crna. KpoMe Toro, a.uaIITep MO)KHO 

HCIIOJlb30BaTb ,UJI51 OTblCKaHH51 CKpbITOH npoBO.UKH IIPH peMOHTHbIX pa6o

TaX. ,llJI51 3TOro Ha,UO IIJiaHOMepHO HCCJie,UoBaTb CTeHbl IIOMem:eHH51, nepe

Mem:a51 B.UOJib HHX KarymKy LL MecTO pacIIOJIO)KeHH51 rrpoBo,UoB, IIO KOTo

pbIM Te'leT TOK, a.uarrTep 6e30lliH60'IHO yKa)KeT Il051BJleHHeM B roJIOBHhIX 

TeJie¢ottax ¢otta nepeMeHHoro TOKa. qeM rpoM'le 3TOT ¢ott, TeM 6JIH)Ke Ra

XO.UHTC51 B CTeHe CKpbITbIH IIpOBO,U. KpoMe TOro, MOryT 6bITb H .upyrne Ba

pHaHTbl IIpHMeHeHH51 .uaHHOro yCTpOHCTBa. 

----85 



2.4. YCTPOMCTBO ABTOBK.nlO"IEHMSI 
TEnE<l>OHA 

Pa.zurnmo6ineJIM, y KOTOpbIX coxpaHMJIMCb TeJiecpoHHbie arrrrapaTbI c 

BCTpOeHHOH cpyHKUMeH rpOMKOH CB.SI3M, Jierno CMOryT c,neJiaTb 9TY IIOJie3-

HYIO .nopa6oTKy. Ilpe,nJiaraeMa.s:i cxeMa 110Ka3aJia ce6.s:i y.no6HoH: n ::icpcpeK

TMBHo:H: 

• .l{JI.SI IIOJKHJiblX JIIO,neiI M HHBaJIM.l{OB c ttapymeHM.SIMM B o6JiaCTM 011op

HO-,nBMraTeJihHoro arr11apaTa, He c11oco6HbIX caMocTO.SITeJihHO rrepe

.llBMraThC.SI MJIM y11paBJI.SITb pyKaMH; 

• .l{JI.SI «Ka6nHeTHblXl> pa6oTHHKOB, pyKOBO.l{MTeJieH M rrpe.n11pHHMMaTe

Jie:H, 6oJibIIIYIO qacTb BpeMeHH HaXO.l{.SIIl(MXC.SI p.SI,nOM co CTaUMOHap

HbIM TeJiecpoHOM, HO qacTO OTIIYCKaIOil(MM ceKpernpmy «3a MOJIO

KOMl>; 

• .l{JI.SI o6JieHMBIIIMXC.SI JIIO.l{eH. 

EcJIM ,naJI<e orrycTMTb rrocJie,nHne .nsa BapnattTa KaK qacTHbie, rrepBbIH 

CJiyqaH: rrpe.nCTaBJI.SieTC.SI MHe .nocrnrnqHbIM OCHOBaHHeM .l{Jl.SI C03.l{aHM.SI Ta

Koro rrpn6opa. 3JieKTpnqecKa.s:i cxeMa rrpocrn M ,noCTyrrHa .l{JI.SI; rroBrnpettM.SI 

pa,nMOJII06MTeJIIO c He6oJibIIIHM OllbITOM. 

TaKMMM cnCTeMaM:n c BCTpoeHHOH cpyttKUMeii rpoMKOM CB.SI3M o6Jia,na

IOT MHOrMe TeJiecpOHHbie a11rrapaTbl, B TOM qncne 3apy6eJKHoro npOH3BO.l{

CTBa, ttarrpHMep, pa.nnoTenecpott Sanyo CL T-5880, 11pe.ncrnBJieHHbIH Ha 

Puc. 2.4. 
EcJIH ,naJKe BO BpeM.SI, ::1Kc11Jiyarn11nn TaKoro pa.nnoTeJiecpotta BhIXO.l{MT 

M3 CTpO.SI 11epeHOCHa.SI Tpy6Ka (qTo .SIBJI.SieTC.SI qacrnH: HencrrpaBHOCTbIO .l{JI.SI 

.naHHOro THIIa pa.nnoTenecpottoB ), 6a3a arrrrapaTa pa60Tocrroco6tta n MO:>KeT 

6bITb MCIIOJib30BaHa B Kaqecrne caMOCTO.SITeJibHOro TeJiecpoHa c rpOMKOH 

CB.SI3bIO. Bee rro,nKJI10qeHM.SI K ceTeBoMy a.narrTepy n TeJiecpoHHOH JIMHMM 

ocyll(eCTBJI.SIIOTC.SI 06b1qHbIM (IIITaTHbIM) o6pa30M. Ilpn HaJKaTMM Ha KHOII

KY Speaker (rpoMKa.SI CB.SI3b, crrMKepcpott) Ha nepe.ntteii natteJIM ,naHHbIH Te

ne¢oHHbIM annapaT BKJIIoqaeTC.SI B JIHHMIO B peJKMM rpOMKOH CB.SI3M H HM 

MOJKHO IIOJib30BaTbC.SI KaK 06b1qHbIM CTaQHOHapHblM TeJiecpOHOM. 
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Puc. 2.4. TeJiecpoHHbIH arrrrapaT ¢upMbI Sanyo 

KaK )Ke HCIIOJih30BaTh TaKOH TeJiecpott tta rrpaKTHKe? Qqetth rrpocTO - c 

IIOMOillbIO He6oJibIIIOH ).{Opa6oTKH, II03BOJI5IIOilleH BKJIIOqaTb I1 BbIKJIIOqaTb 

ero aBTOManrqecKH. 

)laJieKO He BCe JIIO,UI1 o6Jia,UaIOT xopOllIHM 3,ll.OpOBbeM I1 CJIYXOM, II03TO

MY TeM, KOMy Tpy.ntto rrepe,nB11raTbC5I I1 ,l{a)Ke .nep)KaTb B pyKaX TeJiecpoH

HYIO Tpy6Ky, rrp11ro.n11Trn rrpocrne 3JieKTpottttoe yCTpoi1:crno, paccMaTpH

BaeMoe HH)Ke. Otto yCTpoetto TaKHM o6pa30M, 'ITO LieJioBeKy 6oJiee He 

Tpe6yeTC5I .nep)KaTb Tpy6Ky y yxa, a BIIOJIHe B03MO)KH0 pa3roBapHBaTb no 

rpoMKOH CB5I3H. Tip11 3TOM BKJIIOLiett11e TeJiecpoHHoro amrapaTa (TA) rrpo

Hcxo,n11T aBTOMaT11qecKH rrocJie rrporrycKa 1...2 3BOHKOB. TA rro,nKJIIOLiaeTcR 

K JIHHHII Ha orrpe,neJieHHOe BpeM5I (B ,naHHOM cJiyqae 1 MHH c aBTOMaTHLie

CKHM OTKJIIO'leHHeM), B Te'leHHe KOTOporo (rrpH tteo6xo,nIIMOCTI1 6oJiee 

,UJIHTeJihHoro o6memrn) a6oHeHT ,l(OJI)Kett tta)KaTb tta TA KttorrKy ,n:JIR rrpo

,n:OJI)KeHHR pa3rOBOpa. y CTpOHCTBO rrpHfO,l(I1TC5I I1 Tor.n:a, Koma Tpe6yeTC5I 

IIOCT05IHHbIH KOHTpOJib 3a 3,l(OpOBbeM 6oJibHOro (Jie)Kaqero) qeJIOBeKa. 

KoHTpoJih B cJiyqae Kpai1:Hei1: tteo6xo,n:HMOCTH MO)KHO ocymecTBJIRTh 11 ,n11c

TamrnoHHO, rrepHO,l(II'leCKI1 tta6Hpa5I COOTBeTCTBYIOillI1H TeJiecpOHHbIH HO-
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Mep. TA y nocTemi 6oJibttoro BKJnoquTCJI aBTOMaTuqecKH, nponycTHB 1...2 
3BOHKa, npu 3TOM qeJIOBeK B TeqeHHe MHHYTbI CMO)KeT CKa3aTb 0 CBOeM 

3J.J:OpoBbe MJIM nonpocttTh o noMOIIIM. ,Uanee TA aBTOMaTttqecKM OTKJIIOqMT

CJI, M ycTpOttCTBO nepeXO,l(MT B pe11<MM fOTOBHOCTM K HOBbIM 3BOHKaM. 

A6otteHTy, ttaXOJ.J:JIIIIeMyrn p5IJ.J:OM c MMKpocpottHhIM ycttJIMTeJieM TA 

(pacCTOJIHHe He 6oJiee 2 MeTpOB o6yCJIOBJieHO qyBCTBHTeJibHOCTbIO MHKpO

cpoHHOro ycHJIMTeJIJI M 3JieKTpeTttoro MMKpocpotta), npH 3TOM He tty)KHO co

BeprnaTb HHKaKHX MexaH:wqecKMX ,l(ettCTBMll ,l(JIJI Be,l(eHMJI paaroBopa, a 

HY)KHO TOJibKO roBopttTh H cJiyrnaTh. fpoMKOCTh y3q, 3aMbIKa10merocJI Ha 

BcTpoettttyIO B TA J.J:HHaMttqeCKy10 roJIOBKy, .nocTaToqtta .l(JIJI xoporneli 

CJibIIIIHMOCTH c paCCT05IHM5I B HeCKOJibl(O MeTpOB M MMeeT B03MO)KHOCTb 

.nonoJIHMTeJibHoli peryJIHpOBKM. HacTOJibKO )Ke qyBCTBMTeJieH H BCTpoeH

Hhitt B TA Sanyo aJieKTpeTHhitt MMKpocpoH. IIocKoJibKY ycHJIHTeJib M MH

KpocpoH HacTpoettbI B TA npM npott3BOJ.J:CTBe, aKyCTMqecKttli (MeCTHhitt) 

acpcpeKT He B03HHKaeT. Ilo OKOHqaHMH pa3roBopa ycTpOttCTBO aBTOMaTH

qeCKll OCBo6o)K)l;aeT TeJiecpOHHYIO JIMHHIO ll nepeXO,l(MT B pe)Kl!M O)KM,l(attmI 

cJie.ny10mero BhI3oBa. 

· 3JieKTpttqeCKa.H cxeMa ycTpolicTBa npeJ.J;cTaBJietta Ha PHc. 2.5. 
IlpttHnttn pa6oTbI peKoMett.nyeMoro ::meKTpOHHoro ycTpolicrna 3aKJIIO

qaeTrn B cJ1e.ny10meM. 

4 Kl.1 
3 

128 

.-------~----+---+--+--...---.3~4 ~Vn 

5 
K2.1 
200.0 x 16 B 

K 14Bb1B. 001, K 16 BblB. 002 

DD2 K56H1E16 
10 2 c CT2 1 

4 
2 
3 7 

4 
10 

5 1 

6 
7 
8 
9 
10 
11 
12 
13 
14 

K1 Pn-7 (PB4.522.000) 4-+-==.:....+--+--3tr 
K2 

P3C48A (PC4.590.213) 
K2.2 

Puc. 2.5. 8JieKTp11qecK<U1 cxeMa ycTpoil:cTBa aBTOBKJIIoqeHMJI 
TeJieq)Qttttoro annaparn 

88 ----



2.4. YcTpOMCTBO aeTOBKJ110"4eHMS1 TenecJ>oHa 

IlpII Bhl30Be a6otteHTa c TeJiecpoHHOH CTaHIIlilI IIOCJie tte6oJihIDOii 3a

i'.(epJKKlI BpeMeHII (TenecpoH rrporrycKaeT 1...2 3BOHKa) yCTpOHCTBO aBTOMa

Tl11IeCKII IIOi'.(KJIIOqaeT B JIIIHIIIO MHKpocpOHHhIH ycIIJIIITeJih II ycIIJIIITeJib 

3q, BCTpoeHHhie BT A Sanyo. 3at1epJKKa ,[IJIH rrporrycKa 1...2 3BOHKOB-BhI30-

BOB Heo6xo,[(HMa, qTo6hr tieJIOBeK YCJihIIDaJI CIIrHaJI BhI30Ba, eCJIII OH BCe-Ta

KH He Haxot1MTCH pR.z:IOM c TA :.:ha 3a.z:1ep)KKa peaJIII3oBaHa eCTecrneHHhIM 

crroco6oM, 6naro.z:1apH npIIMeHeHHIO B yCTpOHCTBe IlOJIHpH30BaHHOro 3JieK

TpOMarHIITHOro pene Ki (nma PII-7) II OKCII.z:IHOro KOH,[leHcarnpa 6onh

IIIOH eMKOCTlI C2, BKJIIO'IeHHOro napaJIJieJibHO KaTylilKe pene. y CTpOHCTBO 

no,[IKJIIOtieHo K T JI rrocTOHHHO, HO rroKa BhI30BOB-3BOHKOB c T JI HeT, KOH

,[leHcaTop c 1 He rrporrycKaeT IIOCTOHHHYIO COCTaBJIHIOIIIYIO HarrpHJKemrn II 

.z:IIIO.z:IHhIH MOCT VD 1 npaKTIItie~KII o6ecrntieH. 

3Ta tiaCTh cxeMbI c 3JieMeHTaMII K1, C1, C2, VD1, TA raJII>BaHM'IeCKM 

He CBH3aHa c OCTaJibHOH qaCThIO cxeMhl ycTpOHCTBa, 'ITO HCKJIIOtiaeT JII06oe 

Bo3.z:1eiicrnIIe Ha JIIIHIIIO CBH3II. PeJie K1 HMeeT O.z:IHY rpyrrrry KOHTaKTOB, 

OHa Heo6xo,[(HMa ,[\JIH nepBOHatiaJibHOro IlO,[IKJIIO'IeHIIH HCTO'IHIIKa IIIITa

HIIH K 3JieMeHTaM ycTpoiicrna. EJiaro.z:1apH TaKOMY pemeHIIIO Y.z:laJIOCh c.z:1e

JiaTh ycTpOHCTBO O'IeHb 3KOHOMII'IHhIM, Be,[lh 3JieMeHThl, COCTaBJIHIOIIIIIe 

ero, Il0Tpe6JIHIOT 3HeprIIIO OT HCTO'IHHKa IlHTaHHH TOJihKO BO BpeMH TeJie

cpoHHhIX 3BOHKOB, a 3aTeM (rrocJie He60JiblilOH 3ai'.(epJKKH) HCTO'IHIIK IlHTa

HHH aBTOMaTH'IeCKH OTKJIIO'IaeTCH. Ha 3JieKTpH'IeCKOH cxeMe (PHC. 2.5) 
HCTO'IHIIK IIIITaHIIH IIOCTOHHHO BKJIIO'IeH B CeTb 220 B, a KOMMYTIIpyeTCH 

TOJihKO HarrpHJKeHIIe, rrocTynaromee Ha 3JieMeHThI yCTpoiicrna. MoJKHO 

Ci'.(eJiaTh (6e3 npHHIIlIIlliaJihHbIX lI3MeHeHIIH) II ttao6opoT, 'IT06br KOHTaKTbI 

K1.1 II K2.1 no.z:1KJIIO'IaJIII IICTO'IHIIK rrIITaHHH K ceTII 220 B, a ero BhIXO.z:I 

6bIJI 6hI IIOCTOHHHOro coe,[IIIHeH c OCTaJihHhIMII 3JieMeHTaMII CXeMbl. 

lfraK, rrocne nponycKa 1...2 3BOHKOB OT T JI BKJIIOtiaeTcH peJie K 1. II pH 

3TOM 3anycKaeTrn pene BpeMeHII Ha MIIKpocxeMax DD1, DD2. KoHTaKThI 

pene K2.16noKIIpyroT KOHTaKThI K1.111 no.z:1KJIIOtiaIOT IICTO'IHMK nIITaHIIH c 

BhIXO.z:\HhIM CTa6rrnII3IIpoBaHHhIM HanpHJKeHIIeM 12 B. Enaro.z:1apH pene 

BpeMeHII Ha IIIItj:JpOBhIX MIIKpocxeMaX, o6ecrre'IIIBaeTCH IIHTaHIIe BCero 

3JieKTpoHHoro y3na B TetieHIIe 1 MIIH. 

PeJie BpeMeHII co.z:1ep1KHT My JihTIIBH6parnp Ha 3JieMeHTax DD 1.1, 

DD1.2, .z:IBOII'IHhIH ctifatiHK DD2, IIHBeprnp Ha TpaH3IICTOpe VT1 II ycIIJIII

TeJib TOKa Ha TpaH3IICTope VT2, a TaKJKe peJie K2. )lIIo.n VD2 racHT HM

rryJihChI HailpHJKeHHH npII BhIKJIIO'IeHIIH peJie, yCTpaHHH ycKopeHHhIH 113-

HOC ero KOHTaKTOB. 

MynhTHBII6paTop Bbrpa6aThrnaeT TaKTOBbre HMIIYJibChI rrpHMoyroJib

HOH tj:JopMhI, KoTOpbre c Bhrxo.na MIIKpocxeMhI DD1.1 rrocTynaroT Ha BXO.z:I 
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c'!eT'!IIKa DD2 II yrrpaBJUIIOT ero pa6ornii lfaMemrn: 3Ha'IeHIIJI aJieMeHTOB 

( COOTBeTCTBeHHO corrpOTIIBJieHIIe II eMKOCTb) R 1 ll C3 IlOJIY'IaIOT pa3Jill'I

HYIO BbIAep:>KKY BpeMeHu (3aAep:>KKY BbIKJIIO'Iemrn Y3Jia). lfaMeHJI5l 3TH rra

paMeTpb1, pa,ullOJII06IITeJib TeM caMbIM ll3MeHJieT 'IaCTOTY CJie,UOBaHll51 llM

IlYJibCOB MYJibTIIBH6parnpa, KOTopa.H llMeeT eCTeCTBeHHOe OTKJIOHeHHe (B 

He6oJihIIIHX rrpe.ueJiax), M3-3a BJIII.HHM.H Ha aJieMeHTbI o6o3Ha'IeHHoll: 

RC-nerru BHeIIIHell: TeMrrepaTypbI. HaMHoro acpcpeKTMBHee mMeH.HTb rro.u

KJIIO'IeHne orpaHH'IHBaIOmero pe3ucTopa RS K cooTBeTcTByIOmeMy Bbrno.uy 
MHKpocxeMbI DD2 - Bb1xo.uy C'IeT'fnKa. TaK, c yKa3aHHbIMH Ha cxeMe 3Ha

'IeHu.HMH 3JieMeHTOB, 3a.uep:>KKa BbIKJIIO'IeHH5l peJie COCTaBHT 60 C, a rrpH 

rro,UKJIIO'IeHHM RS K BbIBO.UY 1S DD2 BbJAep:>KKa BpeMeHu yMeHhIIIHTrn 

B,UBoe n cocTaBHT y:>Ke TOJibKO 30 c. CooTBeTcTBeHHo 'IeM 6oJibIIIHM pa3p51.U 
c'IeT'IuKa HcrroJii.3yeTca, TeM 6oJibIIIe 6y.ueT 3a,uep:>KKa BhIKJIIO'IeHH.H TA. 

B .uaHHOM cxeMe MO:>KHO yBeJIH'IHTb BbI,Uep:>KKY BpeMeHH .uo 8 MIIH, rro.u

KJIIO'IHB RS K cooTBeTcTByIOmeMy Bbrxo.uy DD2. 

B ycTpoi1cTBe B Ka'IecTBe c'IeT'IHKa DD2 rrpnMeHeHa rrorryJiapHa.H MHK

pocxeMa - 14-pa3p.H.UHbIM C'IeT'IHK KS61I1E16. C'Ier'IMK c6pacbrnaeT Bee 

BbIXO,ll,Hbie cnrnaJihI B 4HYJih~ rrpu Harrp.H:>KeHHH BbICOKOfO ypoBHJI Ha 

Bxo.ue c6poca R (BbIBO.U 11 DD2). EJiaro.uap.H nerro'!Ke C4R2 3To rrpoHcxo

.UHT rrpn Ka)KAOM BKJIIO'IeHHH llCTO'IHHKa IIHTaHH.H. 

Y MnKpocxeMbI-c'Ier'IIIKa KS61I1E16 cnrnaJI BbICOKOfO ypoBH.H 

IIOO'Iepe,UHO IIO.HBJI.HeTrn Ha ee BbIXO,UaX. ,llo Toro KaK BblC0KI1tl ypo

BeHb IIO.HBHTCH Ha Bhrno.ue 11 DD2, TaM 6y.ueT rrpncyTcTBOBaTb HI13KI1tl 

ypoBeHh. Ilpn 3TOM TpaH3HCTOp VT1 Haxo.uHTC.H B 3aKpbITOM cocTO.HHHH, 

cooTBeTcTBeHHO TpaH3HCTOp VT2 oTKpbIT, peJie K2 BKJIIO'IeHo n TeJiecpoH

HbIM arrrrapaT (TA) IIO,ll,KJIIO'IeH K TeJiecpOHHOM JIHHHH (T JI). 
KoHTaKTbI peJie K2.2 B TA rro.UKJIIO'IeHhI rrapaJIJieJihHO KOHTaKTaM 

KHOIIKH Speaker TA Sanyo rn6KnM rrpoBo,UOM MIT<D-0,8 1Iepe3 JII06oii 

pa3neM, HarrpHMep PTI10-S. Ha cxeMe .uaHHOe IIO.UKJIIO'IeHne rroKa3aHO 

ycJIOBHO. qT06bI pa3rOBOp rrpo,UOJI)KaJirn, rrapa.iIJieJibHO KOHTaKTaM peJie 

K2.2 B cxeMe BBe,UeH BKJIIO'IaTeJih SB 1 - ,UJI.H pe:>KHMa py'IHoro yrrpaBJie

HH.H pa3roBopoM. Ilo OKOH'Iamrn pa3roBopa, KOHTaKTbI SB 1 .UOJI:>KHbI 6bITb 

pa30MKHYThI. 3TOT BKJIIO'IaTeJib MO:>KHO He ycTaHaBJIHBaTb. 

B .npyrnx TA IIO.L(KJIIO'IeHne MO:>KeT rrpon3BO.UMTbC.H rrapaJIJieJibHO c 

KOHTaKTaMH repKOHa ( ecJIH TA c repKOHOM n cooTBeTcTBeHHO MarHHTOM 

Ha TeJiecpOHHOM Tpy6Ke) HJIH pbI'Ia:>KHOro rrepeKJIIO'IaTeJI.H, Ha KOTOpbIM 

KJ1a.neTrn TeJiecpoHHa.H Tpy6Ka. 

Kor.na cqfaqHK cocqnTaeT Heo6xo.nHMoe KOJIH'IecTBo nMrry JihCOB OT 

MYJibTHBH6paTOpa n Ha Bbrno.ne 11 IIO.HBHTrn BbICOKIIH ypoBettb Harrp.H-
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JKemrn, TpaH3MCTop VT1 OTKpoeTc.H, VT2 cooTBeTcTBeHHO 3aKpoeTc.H 11 
06ecToq11T peJie K2. B CBOIO oqepe,n:b 3TO rrp11Be,n:eT K pa3MhIKaHMIO KOHTaK
TOB K2.1(06ecrnq11Trn11crnqH11K IIMTaHM.H) 11 K2.2 - TA OTKJIIOqMTC.H OT 
TeJiecpoHHOH JIHHHM. Terreph ycTpoH:crno roToBo K rrp11eMy HOBhIX 3BOHKOB. 

0AeTans1x 

B ycTpOHCTBe rrp11MeHeHbI rrpocTbre H .n:oczyrrHbie 3JieMeHTbI. MHKpo
cxeMy K561JIA7 MOJKHO 3aMeHHTh B .n:aHHOM cJiyqae Ha MMKpocxeMy 
K561JIE5, MHKpocxeMy K56111E16 - 3apy6eJKHbIM aHaJioroM CD4020B. 

Bee rrocTO.HHHbJe pe3HCTOpb1 THrra MJIT-0,25 HJIM aHaJJomqHhie. He
IIOJI.HpHbie KOH,n:eHcarnpbI TMna K,ll1, KM6, K10, KMS, KT4-23 MJIM aHaJIO
mqHhie. 0KcM,n:Hbie KOH,n:eHcaTOpbI KS0-29, KS0-35 MJIH 3apy6eJKHh1e TMna 
SME, Tesla MJIM aHaJiomqHhre. ,l{no,n:HbIH MOCT VD1 - JI1060H: 113 TMITOBoro 
p.H.n:a KU402, KU405, KU407. ,ll110.n: VD2 - K,ll522, K,ll521, ,ll220 c JI10-
6b1M 6yKBeHHbIM MH.n:eKCOM. 

TpaH3MCTOp VT1 MaJIOMOll(HhIH TMna KT503, KT312, KT315 c HH,n:eK
caMM A, E. TpaH3MCTOp VT2 TMrra KT601...KT605, KT608, KT815, KT817, 
KT940 c JI106h1M 6yKBeHHbIM MH,n:eKCOM MJIM aHaJiomqHhIH. 

Pelle K1 - noJ1.HpM30BaHHoe TMrra PII-7 (11cnoJIHeH11e PB4.522.000) 
MJIM PII-5 c TOKOM cpa6aTbIBaHM.H 7 ... 10 MA. PeJie K2 - TMna P3C-48A 
(PC4.590.201, PC4.590.207, PC4.590.218) HJIM aHaJiomqHoe c ,n:ByM.H 11 
6oJiee rpynnaMH KOHTaKTOB c TOKOM cpa6aTbIBaHH.H 23 ... 28 MA. 

11cToqHMK IIMTaHM.H .ll:JI.H ycTpOHCTBa CTa6MJIM3MpOBaHHhIH c BhIXO.n:
HhlM Harrp.H1KeH11eM 10 .. .13 B. B aKTMBHOM pe1K11Me ycTpoH:cTBo noTpe6JI.H
eT TOK 40 MA (B OCHOBHOM M3-3a TOKa IIOTpe6JieHM.H peJie). 

KaK MO>KHO AOnonHMTb ycTpOMCTao 

3TO 3JieKTpOHHOe ycTpOMCTBO MO/KHO .n:onoJIHMTb .ll:Jl.H ell(e 6oJiee 3cp
cpeKTMBHOM pa6oThl, .n:o6aBMB K HeMy HOBhie Y3Jibl HJIM BM.ll:OH3MeHHB cxeMy. 

,l{JI.H 11cnoJih30BaHM.H B KaqecTBe TA .n:pyr11x anrrapaToB c BCTpoeHHhIM 
Y3JIOM rpOMKOM CB.H3M (HanpMMep, B annaparnx TMna AOH), noTpe6yeTc.H 
OTKJIIOqMTh BMecTe c npOBO.lJ:OM M TeJie¢oHHYIO Tpy6Ky, qT06bI OHa, Haxo
.ll:.HCb Ha annapaTe, He IIIYHTMpOBaJia KOHTaKThl pb1qaJKHOro nepeKJIIOqaTeJI.H 
MJIM repKoHa, K KOTOphIM no.n:KJI10qeHhI KOMMY™PYIOII.(Me KOHTaKTbI K2.2. 

BMecTO TA, B03MOJKHO npMMeH.HTh OT,n:eJihHO H3roTOBJieHHhle ( MJIM 
B3.HThle OT fOTOBbIX npOMhIIIIJieHHbIX ycTpOMCTB) MHKpocpOHHbIM ycMJIM
TeJib M ycMJIMTeJib 3q, IIO.lJ:KJIIOqeHHhie K TeJiecpOHHOM JIMHMM qepe3 corna
cyIOll(HM TpaHccpopMarnp, Hanp11Mep CT-1A (qT06h1 He ~no.n:ca.JK11BaTh~ 
T JI MaJihlM BXO.ll:HbIM corrpoTMBJiemreM, oco6eHHO 3TO KacaeTc.H Bblxo.n:a 
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MHKpOcpOHHOro ycHJIHTeJHI). IlpH 3TOM xopourne pe3yJI.hTaTbl 6bIJIH ,L{O

CTHrHYTbl, Kor.na B KatieCTBe y3q npHMeH5IJIC51 npOMbilllJieHHbIH ycHJIH

TeJib OT rpOMKOfOBOp5.!11IeH CB513H TpaMBM (npHo6peTeHHbIH no CJiytiaIO Ha 

MeCTHOM pbrnKe 3a 6ecu:ettoK). Bxo.nttoif pa3neM TpattcnopTttoro rpoMKoro

nop51:urero ycTpOHCTBa (TfY) HMeeT ,L{Ba BXO,L{a - )l;JI5I n1rnaMH'IeCKOro 

MHKpocpotta THna M,ll200 II JIHHHH c BhIXO)l;HhIM HarrpmKeHHeM 0.1...0.3 B. 

Ilo.L{KJIIO'IeHHe npOH3BO)l;lITC51 K Bxony MHKpocpoHa (qepe3 cornacyIOllIHH 

TpattccpopMarnp, KaK CKa3atto Bhr111e ). PanHOJII06HTeJIIO conep111etttto He

o6513aTeJihHO HCKaTb HMeHHO TfY - B Kaqecrne YHq rronoif.neT JII06oif 

ycHJIHTeJib 3BYKOBOH qacTOThI c Bhrxo.nttoil: MOllIHOCThIO 0.5 ... 5 BT. B Katiec

rne MHKpOcpOHHOfO ycHJIHTeJI51 MO)KHO npHMeHHTb JII06oil: TIO,L{X0)1;5IllIHH. 



2.5. AMCTAHU.MOHHOE YnPABnEHME 
TEnECl>OHHblM AnnAPATOM 

)lmi: Tex pa.n;IIOJIIOfoITeJieH:, y Koro coxpattIIJIIICh II 6e3 ,n;eJia Jie:>KaT TeJie

cpotttthie annapaThl c BCTpoeHHOH cpyttKU:HeH rpOMKOH CB.H3H, 6y.n;eT IIOJie3-

tta :na npocTa.H .n;opa6oTKa. TaKHMH BCTpoetttthIMH cttcTeMaMtt o6Jia,n;aIOT 

Mttorne TeJiecpotttthie annapaThI, B TOM 'IHCJie 3apy6e:>Kttoro npott3Bo.n;crna, 

ttanpttMep, pa.n;ttoTeJiecpott Sanyo CLT-5880, npe,n;cTaBJietttthIH tta 
PHc. 2.6. 

Puc. 2.6. Tene$OHHa.H -rpy6Ka annapaTa cl>rrpMhI Sanyo 



rnaaa 2. CxeMbl AIHI CT8~HOH8pHOM Tenecl>OHHH 

EcJIH .naJKe BO BpeM5I ::iKcrrnyaTaUHH TaKoro pa.nHoTeJie<Potta BbIXO.L\HT 

H3 CTp05I nepeHOCHa5I Tpy6Ka ('ITO 5IBJI5IeTC5I 'laCTOH HeHcnpaBHOCTbIO ,L\JI5I 

.nattHoro THna pa.nHoTeJie<PottoB ), 6a3a annapaTa pa6oTOcnoco6tta H MO

)l(eT 6bITb HCilOJib30BaHa B Ka'leCTBe caMOCTOJITeJihHOro TeJie<t>otta c rpoM

KOH CB513hIO. Bee ITO.L\KJIIO'leHH5I K ceTeBoMy a.nanTepy H TeJie<t>oHttoii JIH

HHH ocyIIJeCTBJI5IIOTC5I o6bI'lHbIM (uITaTHbIM) o6pa30M. Ilpn tta)l(aTHH Ha 

KHOITKY Speaker (rpoMKM CB513h, cnHKep<Pott) Ha nepe.ntteii natteJIH, .naH

HhIH TeJie<PotttthIM annapaT (TA) BKJIIO'laeTrn B JIHHHIO (T JI) B pe)l(HM 

rpOMKOH CB5I3H H HM MOJKHO IlOJib30BaThC5l KaK o6bI'lHbIM CTaunottapHbIM 

TeJie<PottoM. 

,llJI5I TOro 'lT06hI aBTOMaTH3HpOBaTb BKJIIO'leHHe paccMaTpHBaeMoro 

TA, npn.nyMatto ttecJIOJKHoe, HO BhICOKo::i<P<PeKTHBHoe yCTpoiicTBO ycHJIH

TeJI5I cJia6h1x cHrnaJIOB. IIocJie TaKoli .nopa6oTKH TA 6y.neT BKJIIO'laThC5I 

aBTOMaTH'leCKH IlOCJie HeCHJibHOro XJIOITKa B Jia,L\OllIH HJIH IlOCTYKHBaHH5I 

no IIOJiy. IlpH IIOBTOpHOM (cJie.L(yIOIIJeM) XJIOIIKe B Jia,L\OllIH, ycTpOHCTBO 

OTKJIIO'IHT TA OT T JI. Y cTpolicrno HecoMHetttto HHTepecHo He TOJihKO B 

Ka'lecrne .neMOHCTpaTHBHhIX 3KcrrepHMeHTOB B03MOJKHOCTeli pa,L\HOTeXHH

KH, HO H IIpHrO.L(HTC5I ,L\JI5I JIIO,L\eH CJia6ocJibIIllaIIJHX, CJia60BH.L\5IIIJHX H HMe

IOµIHX rrpo6JieMbI c onopHO-.L\BHraTeJihHhIM arrnapaTOM. TaK, HM He rroTpe-

6yeTc5I HaJKHMaTb KaKHX-JIH6o KHOITOK, a Ha.L(O, ycJihIIIIaB Bbl3bIBHOH 

curttaJI OT TeJie<i>oHttoro 3BOHKa, JIHIIIb XJIOIIHYTh B Jia,L\OIIIH B6JIM3M TA 

MJIH TOilHYTb HOfOll no IIOJiy. (MoJKHO npe.nnpHH5ITb H HHbie MexaHH'lec

KHe .neHCTBM5I, rrpoM3BO.L\5lIIJHe He3Ha'lMTeJihHblll IIIyM, HaIIpHMep, Jie)l(a B 

nocTeJIH, npocTo CTYKHYTh Jia,L\OHhIO no cTeHKe HJIH no noJiy, He BcTaBM H 

He HaKJIOH5I5ICh K TA.) qyBcTBHTeJihHOCTh ycnJIHTeJI5I cJia6h1x CHrHaJIOB 

TaKOBa, 'ITO OH BOcnpHMeT paCCMOTpeHHbie BbIIIIe ,L\eMCTBH5I KaK CHrHaJI K 

BKJIIO'leHHIO TA B peJKHM rpoMKOH CB5I3M .naJKe tta paccT05IHM5I 2 ... 3 M. Ta

KHM JKe MeTO.L\OM MOJKHO OTKJIIO'lHTh TA OT JIHHMH. IloJih3Y OT TaKoli npn

cTaBKH Tpy.ntto rrepeoueHHTh, TaK KaK, Ha MOH B3rJI5l.L\, otta no3BOJIHT 6oJib

HOMy HJIH orpaHH'leHHOMY B .L\BH)l(eHHH 'leJioBeKy nO'lYBCTBOBaTh ce65I 

IlOJIHOUeHHbIM, o6JiertrnT o6IIJeHHe H Bhf30B HeOTJIOJKHOH nOMOIIJH, Kor.na 

II0Ha.L(06HTC5I. 

CxeMa ycnJIHTeJI5I cJia6bIX cnrnaJioB npe.ncTaBJietta Ha Puc. 2.7. 
Ilbe303JieKTpH'leCKHH KancIOJib BM1 BhIITOJIH5leT pOJib 'lYBCTBHTeJib

Horo MMKpo<t>otta, OH npeo6pa3yeT MeXaHH'leCKtte H aKyCTH'leCKHe KOJie6a

Hll5l pe3Koro xapaKTepa B ::iJieKTpM'leCKMH TOK. Ha octtoBe aToro npnttunna 1 

pa6oTaeT paccMaTpHBaeMoe ycTpolicrno. Ha TpaH3HCTOpax VT1, VT2 co6-

patt ttenocpe.ncrneHHO ycttJIHTeJib c 6oJibIIIHM Koa<l><PMUHeHTOM ycHJiemrn, 

KOTOpbill CTaJI B03MOJKeH 6Jiaro.nap5I npnMeHeHHIO B ycTpoiicTBe Tpatt3HC-
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~ 
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Puc. 2. 7. CxeMa ycmrnTeJrn: CJia6h1x cnrnaJIOB 

TOpOB C8SS0 1>. Ha TpaH3HCTOpe VT3 co6paH ycMJIMTeJib TOKa, yrrpaBmIIO

Il(HM pa6oToi1 peJie KL 

Ilpw aKycTwqecKoM B03,1leMcTBHH B6JIH3H KarrcIOJI.SI BM1 B 6a3e VT3 

rro5IBJI5IeTc5I HMITYJihc, .llOCTaToqHhIM .l(JI5I OTKpbmaHH5I aToro TpaH3HCTopa, 

BKJIIOqaeTC5I peJie K1, KOTOpoe CBOHMH KOHTaKTaMH 3aMhIKaeT KHOITKY 

Speaker B TA Sanyo CLT-5880 (HJIH aHaJiomqHoro). TA BKJiroqaeTC5I B 

peJKHM rpOMKOM CB5I3H. 

IlocKOJihKY KarrcIOJih (H yCTpoi1:crno) peampyeT TOJihKO Ha pe3KHM xa

paKTep aKyCTHqecKoro B03,1leMCTBH5I (KaIIIeJib, XJIOilKH, y.llapbl, C0Tp5Ice

HH5I), TO TeJiecpoHHhIM CHfHaJI BbI30Ba He BJIH5IeT Ha aBTOMaTHqecKoe BKJIIO

qeHHe TA . .[{JI5I aToro rroTpe6yeTC5I BMemaTeJihCTBO qeJioBeKa. 

,L{JI5I IT0.1lKJIIOqeHH5I K KOHTaKTaM KHOITKH Speaker, B TA aKKypaTHO OT

KpbrnaroT HH:lKHIOIO KpbIIIIKY H IlO,l(IlaHBaIOT K KOHTaKTaM .l(Ba rrpoBO,l(HHKa 

m6Koro MOHTa:JKHOro rrpoBo.l(a MITct>-0,8 (HJIH aHaJiomqHoro). IlpoBO.ll

HHKH JKeJiaTeJibHO coe,1lHH5ITb c YCHJIHTeJieM CJia6bJX CHfHaJIOB qepe3 MH

HHaTIOpHbIM pa3beM, HarrpMMep, ,L{II-1UM. IlpoBO,l(HHKH (Bo H36eJKaHHe 

IlOMex) He ,l(OJI:lKHbl MMeTb ,l(JIHHY 6oJiee so CM, Il03TOMY ycTpOMCTBo-rrpH

CTaBKY pacrroJiararoT B JII060M Il0,l(X0,1l5Ill(eM rrJiaCTMaCCOBOM Koprryce 

B6JIH3H TA H rrocTeJIH 6oJibHoro. 

IIocJie Toro KaK qeJioBeK rroroBopHT, OH TaKHM JKe XJIOITKOM HJIH cTy

KOM no cTeHe cMo:JKeT OTKJIIOqHTh TA H rrpHBecTH yCTpOMCTBO B roToB

HOCTh K HOBblM TeJiecpoHHbIM 3BOHKaM H pa3roBopaM. 

l) C8550 - CKopee MapKHpOBKa, qeM THn TPaH3HCTopoe. (llpUM. Hay'I. peiJ.) ---95 



rnaaa 2. CxeMbl AJlSI CTa~MOHapHOM Tene<l>OHll1111 

CxeMa ycIImnemi: co6IIpaeTcH Ha MOHTa)l(HOH rrnaTe, a BbIBOi'J.hI ,ll.JIH 

IlO,ll.KJIIO'IeHMH y.n:o6Ho o¢opMHTb 'Iepe3 3JieKTpII'IeCKIIH KJieMMHIIK TaK, 

KaK 3TO rroKa3aHo Ha PHc. 2.8. 

Puc. 2.8. BHelllHHH BHA roTOBoro yCTpoii:cTBa ycHJIHTCJI.lI cJ1a6b1x cnrnaJIOB 

Oco6eHHOCTlll ycTpoillcTBa 

qyBcTBMTeJihHOCTh y3Jia MO)l(HO perymi:poBaTb, M3Memrn corrpoTIIBJie

HIIR pe3MCTopoB R1 II R2. B cxeMy BBe.n:eH MHi'l.IIKaTOpHbIH cBeTO,ll.IIOi'l. HL1 
c TOKOM .n:o 10 MA. Ero Ha3Ha'IeHMe B .n:aHHOH cxeMe - 'IMCTO BII3YaJibHaR 

IIH,ll.IIKau1rn COCTORHirn peJie. CBeTO,ll.IIO,ll. II orpaHwrnBaIOW:IIM ero TOK pe-

3IICTOP MO)l(HO II3 cxeMbI y,n:aJIHTb. 

0 AeTansix 111 MOHTa>Ke 

TpaH3HCTOpbr C8550 rro.n:o6paHbI c Ko3¢¢mrMeHTOM ycm1eHMH no TO

KY h21E > 80, II B COBOKYIIHOCTH c KaITCIOJieM TIIIlOBOro p.H.n:a 3II-x o6ecrre

'IMBaIOT 6oJibIIIOe ycHJieHHe CJia6oro CIIrttaJia 6e3 MCKa)l(eHHH. l1x JIY'IIIIe 

rrpnMeHHTh TaK, KaK yKa3aHo Ha cxeMe. B KpaliHeM cJiytiae TpaH3HCTOpbI 



2.5. AMcTaHL\MOHHOe ynpaaneHMe Tenect>oHHblM annapaTOM 

VT1 l1 VT2 MOJKHO 3aMeHIITb Ha OTe'leCTBeHHbie aHaJIOrM KT313B, B, r, 
KT321B, E, KT3107. TpaH3MCTOp VT3 3aMem1eTC$l KT605, KT815, 

KT817, KT940, KT972, KT630 c mo6hIM 6yKBeHHhIM MHJJ:eKcoM. 

Bee rrocTO$IHHhie pe3MCTOpbI TMrra MJIT-0,25, MF-25 M aHa.rrOrM'!Hbie. 

0KCMJJ:Hbie KOHJJ:eHcarnphI TMrra KS0-29 11 aHaJiorn'!Hhie. 

Pe.lie THna P3C 15 c TOKOM cpa6aTbmaHMH 22 ... 38 MA MJIM aHa.rrornq

Hbie, HarrpMMep, TRU-5VDC-SB-SL MJIM TTI TRD-9VDC-FB-CL. BoJiee 

MOIUHhie peJie rrpMMeHHTb 3;.:i:ecb HeJib3H, 'lT06hI He crrpOBOQMpOBaTb JIOJK

Hhie cpa6aThIBaHMH ycTpOMCTBa (meJI'lOK peJie MOJKeT 6bITb npMHHT KaIICIO

JieM, I<aK CI1fHaJI K .n:ei1:CTBl1IO ). 

Hcrn'lHHK 1111TaHMH JJ:JIH yc11JI11TeJIH - cTa6HJIM3MpoBaHHhIH, c Bbixo;.:i:

HhIM HaIIp$IJKeHMeM 8 •.. 11 B. ToK, rroTpe6JI51eMhIM ycHJIMTeJieM He6oJibIIIOM, 

3aBMCMT B OCHOBHOM OT TMIIa npMMeHeHHOro 3.lleKTpoMarHHTHOro pe.lle ll He 

rrpeBhrIIIaeT 40 MA. HecMOTp51 Ha TO 'ITO ycHJIIITeJih, npe;.:i:CTaBJieHHhrii Ha 

cxeMe PHc. 2.7, OTJIM'!HO pa6oTaeT H npn ttanpHJKeHHH 4 B, <ionycKaTh~ 
HMJKHIOIO rpaHMQY HaIIp$IJKeHH51 MCTO'lHHKa IIMTaHM51 HMJKe 8 B HeJib35J, 

'!T06br peJie pa6oTaJIO yBepeHHO. IlpH yBeJIM'lemrn HaIIp511KeH.H51 HCTO'lHMKa 

1111TaHHH ii;o 12 B ycnJIMTeJib pa6oTaeT c noMexaMH (caMoBo36yJKii;aeTc51). 

nepcneKTMB8 npMMeHeHllHI 

YcTpOMCTBO MOJKeT HCIIOJlb30BaThC51 He TOJibKO KaK IIOMOllIHHK rrpecTa

peJihlM H 6oJibHblM JIIOlJ;51M, ii;eMOHCTpaQHOHHbIM 3KCIIepHMeHT MJIH BbICTa

BO'!HbIM o6pa3eQ. IlpaKTH'leCKaH IIO.llh3a OT Hero, Ha MOM B3f.7151lJ;, ropa3lJ;O 

IIIHpe. TaK, ycMJIHTeJih MOJKHO npttMeH51Th B ycTpoiicrnax aBTOMaTHKM 

(aBTOMaTH'leCKOe BKJIIO'leH.He CBeTa), 6bITOBbIX ycTpOMCTBaX c 3a,n:epJKKOM 

BbIKJIIO'leHH51 . .LJ..7151 Toro 'lT06hI ycTaHOBHTb B ycTpOHCTBe 3aii;ep1KKY BbI

KJIIO'leH.HH (B npeii;eJiax HeCKOJibKMX MMHYT), Ha,n:O ;.:i:o6aBMTb B cxeMy Ha 

PHc. 2. 7 OKCHll:HhIH KOHlJ;eHcarnp C3, noKa3aHHhIM Ha cxeMe rryHKTttpoM, 

yBeJIH'lllBaH OllbITHbIM nyTeM ero eMKOCTb MaKCHMYM )J:O 200 MK<l>. 

y CHJIMTeJib CJia6bIX CI1THaJIOB, yrrpaBJIHeMhIM XJIOIIKOM B Jia,n:OIIIM, MOJK

HO llCIIOJlb30BaTh TaKJKe B pa3JIM'!HbIX MrpyIIIKax lJ;.7151 ;.:i:eTeM, lJ;JIH BKJIIO'!e

Hll51 HOBOro;.:i:HeM eJIKH ll BO MHOfllX, MHOrMX ;.:i:pyrHX CJiyqaHX. IlOHCTHHe 

cneKTp B03MOJKHOCTeii npHMeHeHMH <JTOM KOHCTPYKQMH HeorpaHH'leH H OT

KphmaeT rrpocTOp ,ll;JIH TBOp'!eCKOH ;.:i:e51TeJihHOCTH pa.n:HOJII06HTeJI51. 
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2.6. AnbTEPHATMBHblM 
3BYKO'"IYBCTBMTEnbHblM 
3nEKTPOHHblM Y3En 

3JieKTpHqecKa51 cxeMa, npe,n:cTaBJieHHa51 Ha Puc. 2.9, noMo:>KeT 3aMe

HHTb ueJibiii y3eJI, peaJIH30BaHHbiii Ha TpaH3HCTopax VT1, VT2 npe,n:b1,n:y

mero ycTpOHCTBa, pacCMOTpeHHOro BbIIIIe. Ee oco6eHHOCTb COCTOHT B coqe

TaHHH HcnoJih30BaHH51 nhe303JieMeHTa BM1 H TpaH3HCTopoB c BbICOKHM 

ycHJieHHeM no TOKy. 

BM1 

3n.3 

+Vn 98 

VT2,VT3 KT3107A 

Puc. 2.9. 3JieKTprrT.J:eCKaR cxeMa aJihTepHaTITBHOro 

T.J:YBCTBITTeJibHOro aKyCTITT.J:eCKoro ,ZJ;aTT.J:ITKa 

IlpH 3aMeHe 3THX y3JIOB cJie,n:yeT yqecTb, qTo ToqKy coe,n:HHeHHii KOJI

JieKrnpoB TpaH3ncrnpoB VT2, VT3 cJie,n:yeT no,n:KJIIOqHTb K rnqKe coe,n:HHe

HH51 C3 n R4 Ha npe,n:hl,n:ymeii cxeMe. 

IlepBhiii KacKa.n: ycnJieHmI peaJIH30BaH Ha TpaH3HCTope VT1. 3ToT no

JiynpoBO.UHHKOBbiii KpeMHHeBblll npn6op .UOJI:>KeH o6Jia,n:aTb BbICOKHM KO

acpqmuHeHTOM nepe,n:aqH TOKa h21E - OT 3TOro 3aBHCHT qyBCTBHTeJibHOCTb 

Y3Jia. Y CHJIHTeJib Ha TpaH3HCTOpax VT2 :rr VT3 nocTpoen no npttHUHny 

ycHJieHmI nOCT051HHOro TOKa. Pe3KHH IIIyM, Tp51CKa, XJIOnOK HJIH MHKpo

B03,n:eiiCTBHe no KancIOJIIO BM1 neMe,n:JieHHo oTpa3ttTC51 H3MeHeHHeM Ha

np51:>KeHH51 Ha KOJIJieKTope TpaH3HcrnpoB VT2 :rr VT3. Pa6oq:rrii pe:>KHM 

TpaH3HCTopa VT2 ( cMeIUeH:rre) 3a,n:aeTC5I ,n:eJIHTeJieM uanp51:>KeH:rr51 ua pe-

3HCTOpax R3 :rr R4. 
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- 2.6. AnbTepH8TMBHblM 3BYKO~yBCTBMTenbHblM aneKTpOHHblM y3en 

Hana>KMB&HMe 

Y cTpoiicTBO B HaJiaxnrnamu1 He HyJI<.n;aeTc.H. CorrponrnJiemrn pe3HCTO
poB .n:emneJI51 Harrp»JI<eHH51 BbI6paHO TaKHM, qT06b1 IlOCT05IHHOe Hanp.HJI<e
HHe Ha KOJIJieKTopax VT2, VT3 B peJI<HMe OJI<HL(aHH» Haxo.n;HJIOCb B rrpe.n;e
Jiax 2.4 ... 2.5 B. 

qyBcTBHTeJibHOCTb y3Jia TaKoBa, qTo yCTpoiicrno pearttpyeT Ha IIIYM 
pe3KOro xapaKTepa (HanpMMep, XJIOIIOK) Ha paCCTO.HHHH 4 ... 6 M. 

CMOHTHpoBaHHoe 6e3 oIIIn6oK H c ttcrrpaBHbIMH .n;eTaJI»MH yCTpoiicrno 
tta.n;eJI<Ho pa6oTaeT B KpyrnocyrnqHoM peJI<HMe. 

0MOHT8>K9 

fJeqaTHa.H IIJiaTa He pa3pa6aTbIBaJiaCb. 3JieMeHTbl ycTpOMCTBa KOMTiaKT
HO Kpen.HTC51 Ha MaKeTHOH IIJiaTe, HX BbIBOL(bl coe.n;HH.HIOTC.H nepeMbiqKaMH 
H3 npoBo.n;a MIT<l>-0,6. IIo.n;KJI10qeHH.H K ncrnqHMKy nHTaHH.H HK KOMMYTM
pyeMbIM uen.HM yCTpoiicTB nepmpepHH y.n;o6Ho BbITIOJIHHTb c rroMOillbIO 
3JieKTpOMOHTaJKHOro KJieMMHHKa HJIH JI106oro IIOL(XO.U.Hlllero pa3neMa. 

ToK, rroTpe6JI»eMbIH B peJI<HMe OJI<H,naHH.H, 0.5 MA. Bee rrocTO»HHhie 
pe3HCTOpbI THrra MJIT-0,25. KoH,neHcaTOp C2 Tttrra KM-6, rpyrrrrhI TKE 
H70 HJIM attanon1qHbIM. Ilbe303JieKTpnqecKMM KarrcIOJib BM 1 MO)I{HO 3a
MeHHTb 3II-1, 3II-18, 3II-22 HJIH .npyrnM aHanornqHbIM . .llII» 3TOH ueJIH 
xopOIIIO IIOL(XO.D:HT Ilbe30KaIICIOJib H3 3JieKTpOHHbIX qacoB B KOpnyce THIIa 
4IIeii.n;JI<ep~. 

KoH.n;ettcaTOp C3 (THna KS0-24) crnaJI<HBaeT nyJihCaIIHH OT HcrnqHHKa 
IIHTaHH.H. I1CToqHHK IIHTaHH.H - CTa6HJIH3HpOBaHHbIH c Harrp.H)I{eHHeM 
6 ... 11 B. IlpM 3KcnJiyaTaIIIm yCTpoikrna 3aMeqeHo, qrn qyBcTBHTeJibHOCTb 
y3Jia (rrptt npoqnx paBHbIX ycJIOBH.Hx) yBeJinqHBaeTc.H c yMeHhIIIeHHeM Ha
rrp.HJI<eHH.H nMTaHM.H. A rrpH yBeJinqeHHH Harrp»JI<eHH.H IIHTaHH.H CBbIIIIe 
11 B ycTpoiicTBO nepexo.n;MT B peJI<HM caMOB036yJI<.n;eHH.H. 

0AeTanSIX 

Bee rrocTO.HHHbie pe3HCTOpbI THna MJIT-0,25. IIpoBo.n;a K MHKpo<:PoHy 
BM 1 He aKpaHnpy10T. OHM .n;oJIJI<HbI MMeTb .UJIHHY He 6oJiee 20 CM. 

y CTpOHCTBO a<:P<:PeKTHBHO H KaK OT.n;eJibHbIH caMOCT051TeJibHbIH aJieK
TpOHHbIM y3eJI - qyBcTBHTeJibHbIH .n;aTqMK. B aToM cJiyqae BMecTo pe3HC
Topa RS, BKmoqa10T aJieKTpoMarHMTHoe peJie c TOKOM cpa6aTbIBaHH» 
20 ... 30 MA, aero KOMMYTHpy10mne KOHTaKTbI no.n;KJI10qa10T K coorneTcTBy-
10meii Harpy3Ke. 

KpeMHHeBhie TpaH3HcTopbr VT2, VT3 MoryT 6bITb JII06brMH H3 cepHH 
KT3107, KT502, C557. 3aMeH.HTb nx Ha repMaHHeBbie HeJI<eJiaTeJibHO ---99 
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H3-3a 6oJihIIIoro TOKa rroKo51 rrocne;:i:HHX. TpaH3HCTOp VT1 3aMeH51IOT 
KT342A. .. KT342B, KT3102A ... KT3102E, KT373A. .. KT373B. Pene MOJKHO 
HCIIOJih30BaTh RM85-2011-35-1012, BV2091 SRUH-SH-112DM, 
TRU-9VDC-SB-SL H aHanorn<IHhie. Bee yKa3aHHhie THIIhI pene pacc<JHTa
HhI Ha pa60Ty B uerm KOMMYTaUHH Harpy3KH JJ:O 250 B H TOKOM KOMMyTa
UHH .n:o 3 A. B Ka<Jecrne pene MOJI<Ho rrpttMeHHTh H oTe<IecrneHHhre aJieMeH
ThI, HanpHMep: P3C10, P3C15 H aHanorn<IHhie, o;:i:HaKo OHH pacc<JHTaHhI 
Ha pa6oTy B uen51x KOMMyTaUHM He 6onee 150 B, a KPOMe Toro, oTe<JecrneH
Hhie pene ITO cpaBHeHHIO c 3apy6eJI<HhIM11 o6XOJJ:51TC51 Ha OJJ:HH-JJ:Ba nop51JJ:Ka 
;:i:opo:>Ke. 
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2. 7. YHMBEPCAnbHblM wnEA<I> 
OXPAHbl nOMEW.EHMM 

B 3TOH pa3pa6oTKe HCilOJib3yeTC.SI B03MO:>KHOCTb TeJie¢ottHbIX annapa

TOB c AOHoM nocbIJiaTh BbI30B Ha 3anporpaMMHpoBaHHbIH HoMep TeJie¢o

Ha npH o6phrne 11enH llIJiei1¢a. 

B Ka'!eCTBe KOHTaKTOB llIJieli¢a- HCilOJlb3YIOT KOH1IeBOH BKJIIO'!aTeJib, 

yCTaHOBJieHHbIH Ha BXO,ZJ;HOH ,ZJ;Bep11, a B Ka'!ecTBe Bap11aHTOB - repKOH Ha 

3aMbIKaH11e (np11 11CXO,Zl;HOM COCTOHHl111 HOpMaJibHO 3aKpbITOM ,ZJ;Bep11 co

BMemeHHbIM c repKOHOM MarHl1T cnoco6cTByeT 3aMbIKaHl1IO KOHTaKTOB, a 

np11 OTKpbIBaHl111 ,ZJ;Bep11 KOHTaKTbl pa3MbIKaIOTCH). l1Jil1 JII06oe ,n;pyroe 

ycTpOMCTBO, B TOM 'IHCJie KOHTaKTbl peJie, HOpMaJibHO 3aMKHYTbie 11 pa3MbI

KaeMble np11 HaCTynJieH1111 TpeBOJKHoro cJiyqaH. Bo 1136e1Katt11e JIO:>KHbIX 

cpa6aThIBaH11li 11 ttecTa6HJibHoli pa6otbI TeJie¢oHHoro annapata, conpo

Tl1BJieH11e MeJK,n;y KOMMYTalil10HHblMl1 KOHTaKTaMl1 llIJieli¢a L(OJI)KHO 6bITb 

Ml1Hl1MaJibHbIM TaK :>Ke, KaK 11 L(Jll1Ha npoBo,n;a OT TeJie¢oHa K KOHTaKTaM 

llIJiei1¢a (He 6oJiee 50 CM). EcJI11 3Tl1 ycJIOBl1H BblilOJIHl1Tb HeJih3H, Heno

cpe,n;crneHHO pH,Zl;OM c annapaTOM ycTaHaBJil1BaIOT CJia60TO'IHOe 3JieKTpo

MafHl1THOe peJie, KOTOpoe ynpaBJIHeTCH BHerrrnett 3JieKTpOHHOM cxeMOM, 

,n;aT'll1KOM K KOTOpOM cJiyJKaT KOHTaKTbl llIJiei1¢a oxpaHbl. 

IlIJien¢ oxpaHbI npe,n;ctaBJIHeT co6on 3aMKHYTYIO neTJIIO npoBo,n;a 06-

11111M conpoT11BJieH11eM He 6oJiee 1 KOM, no,n;KJIIO'!eHHYIO K Bxo,n;y JIOfl1KH 

AOHa. OH HaKopoTKO 3aMbIKaeT Bxo,n; llIJien¢a AOHa 11 0611111H: npoBo,n; • 

.ll.a:>Ke KpaTKOBpeMeHHOfO OL(HOKpaTHOro HapyllieHl1H 11eJIOCTHOCTl1 llIJiett

¢a ,n;ocTaTO'IHO ,n;JI51 nepexo,n;a AOHa B pe1K11M aKTl1BHOM c11rnaJI113a111111. 

CxeM0TexH11Ky teJie¢oHHhIX annapaTOB c AOHoM HeT Heo6xo,n;11Moct11 

Oill1CbIBaTb no,n;po6Ho, TaK KaK OHa yJKe MHOfOKpaTHO on11caHa B cne1111-

aJibHOM Jil1teparype 11 MHome pa,n;110JI10611TeJI11 co611paJI11 cB011 AOHbI ca

MOCTOHTeJibHO. Ha1160JibllIYIO Ba:>KHOCTb np1106petaIOT cJie,n;y1011111e peKo

MeH,n;a11tt11 . 

.ll.JI51 3¢¢eKTl1BHOM oxpaHbl TeppHTOpH11 c IlOMOlliblO llIJien¢a Heo6xo

,Zl;l1MO 6paTb no,n; oxpaHy He TOJlbKO BXOJ.IHYIO ,n;Bepb, HO 11 KaK MO:>KHO 6oJib

llie ,n;pymx o6oeKTOB IlOTeH1Il1aJibHOfO npOH11KHOBeHl151 HapyllI11TeJIH (OK-
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rnaaa 2. CxeMbl AllSI cTau,1110HapHoiil Tenec1>0H111111 

Ha, Brnpy10 Bxo11liy10 L(Bepb, L(Beph 6aJIKOHa, pa3JIII'IHhre oxpaHHbie 11aT'IH

KH nepe11 BXOL(HOH L(BepbIO, aKyCTHqecKHH, HHcppaKpaCHbIH, TeTIJIOBOH, 

eMKOCTHOH L(aT'IHKH oxpaHbI). To ecTb OCHOBHOH IIIJiei1:¢ HY)l(HO pa36HTb 

Ha HeCKOJibKO IIIJiettcpOB c OL(HHaKOBOH 3cpcpeKTHBHOCTbIO H 6bICTpo11ei1:

CTBHeM. )lm:r 3TOro pa3pa6oTaH H npoIIIeJI ycneIIIHbie HCTibITaHH.H 3JieKT

pOHHbIH y3eJI, cxeMa KOTOporo npe11cTaBJieHa Ha Puc. 2.10. 

R1 .. R4 
1K 

W1 

W2o-

R5 510 

DD1 K561nH2 
DD3K561nE6 

BXOA 
wne~¢>a 
AO Ha 

Puc. 2.10. 3JieKTp1P.1ecKa5! cxeMa pa3BeTB1nem1 UIJieihpa oxpatthl 

Otta COCTOHT H3 yCTpOHCTBa 3aTIOMHHaHH.H BXOL(HOfO COCTO.HHH.H, pea

JIH30BaHHOro Ha D-TpHrrepax. IlpocTa.H cxeMa peaJitt30Batta Bcero Ha LIBYX 

KMOil-MHKpocxeMax 561 (564, 1564) cepttH, no3TOMY 06ecneq11BaeT pa-

6orncnoco6ttocTh npH Hanp.H)l(eHHH TIHTaHH.H + 5 B (OT HCTOqHHKa TIHTa

HH.H caMoro AOHa) 11 .HBJI.HeTc.H 11ocTaToqtto n0Mexoycrni1:q11Boi1:. Komf

qecrno BXOL(HbIX IIIJiei1:cpoB-KaHaJIOB MO)l(HO JiefKO paCIIIHpHTb, 1106aBHB 

attaJiomqtty10 MHKpocxeMy K561 TM3. 

npMHU,Mn pa60Tbl CX9Mbl 

Ha qeTbrpex o6oeKTax ycTaHOBJieHbI ttopMaJihHO 3aMKHYThre oxpaHHhre 

IIIJieHcpbI Ill1...Ill4. IlpH o6pbrne IIIJiei1:¢a HJIH KpaTKOBpeMeHHOM HapyIIIe

HHH KOHTaKTa Ha COOTBeTCTBYIOIUeM BXOL(e D TIO.HBJI.HeTC.H JIOfHqecKa.H ~ 1 ~. 

ABTOretteparnp Ha JiomqecKHX 3JieMeHTax DD 1.1, DD 1.2 pa6oTaeT Ha qac

TOTe 1 Kfu (KoppeKTHpyeTc.H 3JieMettTaMH RC-uen11) 11 no11afa HMTIYJihChI 

Ha TaKTOBhIM BXOLI C Tpttrrepttoi1: MHKpocxeMhI DD2. Ilo noJIO)l(ttTeJibHOMY 

cppOHTY TaKTOBOro HMTIYJibCa Ha COOTBeTCTBy10rn:eM BbIXOL(e Q1...Q4 TIO.HB

JI.HeTC.H BbICOKI1H JiomqecKHH ypoBeHb tt 3aropaeTrn (LIJI.H HH.UHKaUHH 



2. 7. YH111aepcanbHblM wnei'icl> oxpaHbl noMeL14eH111i1 

cocT05IHH5I) cooTBeTCTBYIOIUHM CBeTOi'\HOi'\. JlorwiecKHM BXOi'\ AOH Ha
cTpoeH Ha BocnpH5ITHe cttrnana BbICOKOfO ypoBH5I KaK cttrnana o6phI

Ba nrneiicpa, H 3TOT HMnyJihC noi'J;aeTc5I c HHBepTOpa DD1.3. BMecTO MHKpo

cxeMhI K561JIE6, MO)KHO npHMeHHTh i'\pyryro JIOrnKy (Ki 76JIII11) HJIH 

tta6op i'\HCKpeTHhIX i'\HOi'\OB. K KaJKi'\OMY BhIXOi'\Y Q MHKpocxeMhI DD2 noi'J;

KJIIO'IeH HHi'(HKaTOpHbIM CBeTOi'(HOi'\ c orpaHH'IHTeJibHbIM pe3HCTOpOM. 3Ta 

'!aCTb He 5IBJI5IeTC5I o65I3aTeJibHOM H Ha cxeMe He noKa3aHa. IloJIOJKHTeJib

HbIM noJiroc HCTO'IHHKa nHTaHH5I AOH nOi'\KJIIO'IaeTC5I K BhIBOi'(aM 14 MH

KpocxeM DD1, DD3 H BhIBOi'\Y 16 MHKpocxeMhI DD2. 06rn:ttiI npoBOi'\ co

orneTcTBeHHO K BhIBOi'\aM 7 DD1, DD3 H BhIBOi'\Y 8 MHKpocxeMbI DD2. 

MttKpocxeMa K561TM3 coi'l;epJKHT 'IeThipe D-Tpttrrepa. TaKTOBhIM 

BXOi'\ C o6rn:ttiI, KaK H BXOi'\ nepeKJIIO'IeHH5I noJI5IpHocTH P (BbIBOi'\ 6). EcJIH 
Ha BXOi'\e P BhICOKHH ypoBeHh, i'J;aHHhie nepei'(aIOTC5I npH noJIOJKHTeJih

HOM cppOHTe CHrttana Ha TaKTOBOM BXOi'(e, npH HI13KOM ypoBHe Ha BXOi'(e 

nepeKJIIO'IeHH5I noJI5IpHOCTH BCe npOHCXOi'(HT c TO'IHOCTbIO Hao6opoT. 

,l{JI5I JIY'IIIIeiI noMex03arn:ttrn:eHHOCTH BXOi'\OB Tpttrrepa npH yi'\aneHHH 

IIIJieiicpa OT OCHOBHOM cxeMbI 6oJiee '!eM Ha 10 MeTpOB (aKTYalibHO B HeJKH

JibIX npOM3BOi'(CTBeHHbI:X noMern:eHM5IX), no nyTH OT i'(aT'IHKOB IIIJieiicpa K 

BXOi'(aM Tpmrepa, Heo6xoi'J;HMO nocTaBHTh MOII-aJieMeHThI 6ycpepHbIX 

ycMJIMTeJieiI 6e3 HHBepcMM. TaKMMM aJieMeHTaMM MoryT 6hITh, ttanpMMep, 

aJieMeHThI MMKpocxeMbI (K 176) K561 IIY3, K561IIY4 MJIM c6opKH no i'\Ba 

nocJiei'\OBaTeJibHo coei'\HHeHHhIX MHBepTOpa K561JIH2 Ha Kattan. 

0MOHTa>Ke 

3JieMeHThI yCTpoiicrna Yi'\06Ho MOHTHpoBaTb B Kopnyce caMoro AO Ha. 

IlapanJieJibHO BbIBOi'(aM nHTaHM5I MMKpocxeM CJiei'J;yeT ycTaHOBHTb OKCHi'(

HbIM KOHi'(eHCaTOp eMKOCTbIO 10 .. .50 MK<l>. IlpoBOi'\HHKM K Yi'\alieHHbIM i'(aT

'IMKaM IIIJieiicpa noi'J;KJIIO'IaIOTC5I K TeJiecpotty qepe3 pa3beM. TaKoe pa3BeT

BJieHHoe yCTpoiicTBO ncnpaBHO o6ecne'IMBaeT oxpaHy o6beKTOB. B aBTOp

CKOM MCnOJIHeHMH B Ka'!eCTBe IIIJieiicpoB HCnOJib3YIOTC5I: 

Ill1 - repKOH Ha BXOi'(HOM i'(BepM, Ill2 - i'(aT'IHKH yi'\apa Ha CTeKJiax B 

KOMHaTe H BKJIIO'IeHHbIM napaJIJieJibHO HM Ha CTeKJie 6aJIKOHHOM i'(BepH, 

Ill3 - eMKOCTHOM i'J;aT'IHK B i'\pyroiI KOMHaTe, Ill4 - MHcppaKpaCHbIM 6apb

ep Ha KYXHe. 0i'(HaKO COBepIIIeHHO Heo65I3aTeJibHO TaKMM o6pa30M ycJIOJK

H5ITb cxeMy M i'IY6JIMpoBaTb IIIJieMcpbI, pai'l;MOJII06MTeJIIO i'(JI5I oxpaHbI KBap

THpbI MOJKeT 6bITb i'\OCTaTO'IHO i'\BYX IIIJieiicpoB. Toma CB060i'(Hbie BXOi'\bI 

D-TpMrrepa 3aMbIKaIOTC5I Ha o6rn:niI npoBOi'\. 

B ocpncax KOMMepqecKMX npei'l;npH5ITMM KOJIM'IeCTBO IIIJieiicpoB MOJKeT 

6hITb, Hao6opOT, yBeJIM'IeHO. B Ka'!eCTBe TeJiecpOHHOro HOMepa, KOTOpbIM 
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rnaaa 2. CxeMbl All" cTa~1110HapHoM Tene<1>0H111111 

nporpaMMHpyeTrn B AOH .UJI.H coo6m;eHH51 06 o6phrne llIJiei1<pa Jiorwrno HC
noJih30BaTh HOMep CBOero M06HJihHOro TeJiecpoHa. IlpH BKJnoqeHHH peiKHMa 
oxpaHhI llIJieiicpa BAO He npe.uycMOTpeHa no.n:nporpaMMa 3a.z:i:epiKKH BpeMe
HH B351TH51 no.u KOHTpOJih IlOMem;eHHM B 1.5 ... 2 MHH ,l(JI51 TOro, qTo6hI X0351HH 
KBapTHphl (oqrnca) Mor CilOKOMHO BhIMTH H3 IlOMem;eHH51, pa36JIOKHpOBaB 
BXO.UHYIO ,l(Beph, He 6ecnoK051Ch 0 JIOlKHOM cpa6aTbIBaHHH CHCTeMhl. 

KpoMe Toro, BalKHO 3HaTh, qTo B pa3HhIX BepcH51X annapaTOB TaKOM pe
JKHM nporpaMMHpyeTrn c OTJIHqH51MH .upyr OT .upyra H no.upo6Ho OilHChIBa
eTC51 pa3pa6oHHKaMH B HHCTPYKUHH KAO Hy ( ero TeXHHqecKoM nacnopTe ). 

BKJI10qa10T peiKHM oxpaHhI npH 3aKphITOM .n:BepH (.n:BepRx) H 3aMKHy
ThIX KOHTaKTax llIJieii:cpa oxpaHhl. 
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2.8. YCTPOMCTBO YnPABnEH"1SI 
TEnE<l>OHOM 

TeJie<PottHaH ceTb, KpOMe CBoero np.HMoro ttasttatiemrn, o6JI~aeT ell(e 

HeCKOJibKHMH CBOMCTBaMH, KOTOpbie MO:>KHO a<P<PeKTHBHO HCilOJib30BaTb. 

CxeMa TeJie<Pottttoli npwcTaBKH, npe~CTaBJieHHaH Ha PHc. 2.11, oKa:>KeT 

HeCOMHeHHYIO Il0Jlb3Y pa~HOJII06HTeJIIO, KOTOpbIM XO'leT ynpaBJI.HTb 

(BKJIIO'laTh H BbIKJIIO'laTb) 3JieKTpOHHblMH ycTpOMCTBaMH, IlOChIJiaH TeJie

cPOHHbIM Bbl30B co CBOero HOMepa. 

BceM H3BeCTHO, 'ITO CB.H3aThC.H no TeJie<Potty MO:>KHO H3 JI106oi1: TO'IKH 

MHpa (Me:>K~yttapo~HaH CB.H3b), CTpaHbl (Me:>K~yropo~HaH CB.H3b), a TaK:>Ke 

DA1 
Rl 470 KP293Kn46 VD2 K,D,103A +128 

2 8 . C2 K 16 BblB. 001, 
10.0 DD1 DD2 
168 14 c CTQ 1 

10~~ I C4 
2 

470 3 
4 

13 5 
EC 6 

7 

c3 200.0 15 8 

508 R 9 

2~~ I I ~g. 
K56H1E8 

DD2 
14 VT1 c CTQ 1 

KT6036 
VD3 2 

K,D,522A 3 
4 

15 5 

«Harp.» 13 
R 6 

--0-i 
EC 7 

8 11 
-2208 rl.1 9 

Kl P3C48A (PC4. 590. 216) 0 E 

DD1, DD2 K56H1E8 DD2 K 8 BblB. DD1, DD2 

Puc. 2.11. 3JJeKTpll'IeCKCUI cxeMa ycTpOHCTBa yrrpaBJJeHH.H Harpy3KOH 

ITO Teneq>OHHOH JIHHHH 
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rnaaa 2. CxeMbl AllR cTa1.41110HapHoi1 Tene~oH111111 

npaKTHqecKH I13 mo6oro MeCTa ( o6Jial(a5I M06HJibHhIM COTOBbIM TeJiecpo

HOM ). 06JiaCTh npHMettettm1 npenJiaraeMoro ycTponcTBa orpattHqHBaeTc.H 

TOJibKO cpattTa3HeM pal(HOJII06HTeJI.H I1 oco6ettHOCT.HMH :=lJieKTpOHHhIX ycT

pottCTB ttarpy3KH (KOTOpbIMH ynpaBJI.HeT TeJiecpOHHa5I npHCTaBKa). 

HanpHMep, ye3:>K£UI ttanoJiro H3 KBapTHphI, npenycMoTpHTeJibtto non

KmoqHB B Kaqecrne Harpy3KH TaMMep c JiaMnoM: OCBem;eHH.H, ynaCTC.H BBeC

TH B 3a6Jiy:>K.D:eHHe noTeH:UM<lJlhHbIX BOpOB, l(JI.H .KOTOpbIX BKJnoqeHHbIM B 

KBapTHpe CBeT - 3TO HeCOMHeHHhIM npH3HaK HaJIHqH.H X03.HeB. 

y CTpOHCTBO pearnpyeT Ha TeJiecpOHHbie 3BOHKH He cpa3y nocJie nonaqH 

BbI3hIBllhIX nOChIJIOK ( 3BOHKOB ), a no npoUieCTBHH HX onpeneJieHHOfO KO

JIHqecTBa (ycTattaBJIHBaeTC.H KaJKl(bIM IIOJib30BaTeJieM HHl(HBHl(yaJihHO ). 

oJiaronap.H npHMetteHHIO B ycTpOHCTBe noIIyJI.HpHOM MHKpOCXeMbI 

K56111E8, ecTh B03MOJKHOCTh ycTaHOBHTh peJKHM BKJiroqeHH.H npHcTaBKH 

nocJie Toro, KaK OHa nponycTHT OT 1no9 3BOHKOB. 3To no3BOJIHT He pearH

poBaTb Ha CJiyqattHhle 3BOHKH, TaK KaK o6biqHO Bbl3bIBaIOm;HM a6otteHT no

CbIJiaeT CHfHaJI Bbl30Ba, COCTO.HW:HM I13 4 ... 5 3BOHKOB, I1 OTKJiroqaeTC.H. 

0TJIHqHTeJibHa5I qepTa IIpHCTaBKH - Otta HCIIOJib3YeTC.H Ol(HOBpeMeHHO c 

npyrHM (npyrnMH) TeJiecpOHHhIM annapaTOM, nol(KJIIOqeHHhIM B JIHHHIO na

paJIJieJibHO. fJiaBHOe ycJIOBHe Hal(eJKHOM 3KCIIJiyaTaIIHH COCTOHT B TOM, 

qrn6br B KaqecTBe TeJiecpOHHhIX annapaTOB, pa60TaIOm;HX B JIHHHH Ol(HO

BpeMeHHO c peKoMeHnyeMOM npHcTaBKOM, He 6bIJIO TeJiecpotta c AOHoM. 

IlepeMeHHOe ttanp.HJKeHHe, B03HHKarom;ee B JIHHHH npH Bhl30Be, 6ec

npen.HTCTBeHHO npOXOl(HT qepe3 KOHl(eHCaTop c 1 H BbIIIp.HMJI.HeTC.H l(HOl(

HhIM MOCTOM VOL qacTOTa BhI3hIBttoro cHrttaJia npHMepHo paBHa 

32 fII ±10%. L(JI.H crnaJKHBaHH.H 3THX IIYJihCaIIHM HaIIp.HJKeHH.H npenycMOT

pett KOHl(eHcarnp C3. IiJiaronap.H eMy, cpopMa cHrttaJia tta Bxone onTpOHHO

ro KJiroqa OA1 6JIH3Ka K np.HMOM JIHHHH. 0nT03JieKTpotttthIM KJIIOq OTKphr

BaeTC.H, H ttanp.HJKettHe BbICOKOfO ypoBH.H IIOCTyIIaeT Ha TaKTOBhIM 

BXOl( C cqeHHKOB. 

EcJIH Ha Bxone EC (Bhrnon 13 001) Hl13K11ti ypoBeHh, cqeTqHK ne

peKJiroqaeTC.H nOJIOJKHTeJibHbIM nepenal(OM HaIIp.H:>KeHH.H no TaKTOBOMY 

BXOllY c. l13MeHeHHe COCTO.HHH.H BbIXOl(OB cqeHHKa npoHCXOl(HT nocJie 

nepBoro CHrHaJia Bhl30Ba. 113HaqaJibHO Ha nepBOM BhIXOl(e cqfaqH:Ka (BbI

BOl( 2 001) ycTaHaBJIHBaeTC.H ttanp.HJKeHHe BbICOKOfO ypoBH.H (tta oc

TaJihHhIX - CHrHaJI JiornqecKoro <1:0» ). C HOBhIM 3BOHKOM BbICOKMti 

ypoBeHb ttanp.H:>Kemrn 6yneT nooqepel(HO npHCYTCTBOBaTb Ha KaJKl(OM BhI

xone c'ieHHKa 001. TaKHM o6pa3oM, neB.HThIM BhI30B-CHrHaJI onpeneJIHT 

BbICOKMti ypoBeHh ttanp.HJKeHH.H tta BhIBone 11 MHKpocxeMhI 001. On

HOBpeMeHHO 3TOT ypoBeHb OKa:>KeTC.H Ha BhIBOl(e 13 MHKpocxeMbl 001. Te-
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2.8. YcTpoi1cTao ynpaaneHi.u1 Tene<l>oHOM 

neph HOBhre MMTIYJihehr Ha TaKTOBOM Bxone C yJKe tte 6ynyT M3Memnh eo
eT05IHHe e11eT'rnKa. BbICOKHH ypoBetth 11epe3 orpattH'IHTeJihHhIH pe3He
rnp R4 noeTHrtteT Tpatt3Hernpa VT1. Tpatt3HeTop oTKpoeTrn H 3aMKHeT 
uenh TIHTaHHR peJie KL KottTaKTaMH K1.1 peJie KOMMYTHpyeT yeTpotieTBa 
ttarpy3KH. 

IlpH BbICOKOM ypoBtte ttanpRJKeHHR tta Bxone EC e11eT'IHKa neti
eTBHe TaKTOBoro Bxona 3anpemaeTe.SI, H e11fa oeTattaBJIHBaeTe.SI. IlpH Bbl
COKOM ypoBtte tta Bxone e6poea R (Bbrnon 15 DD1) e11fa11HK 011ttmaeTeR 
no Hexonttoro eoeTO.SIHH51. Hexonttoe eoeTO.SIHHe - Bee BbIXOnhr HMeIOT 
Hl13Kl1H ypOBetth. C6poe e11eT'IHKa B ttyJieBoe eoeTO.SIHHe npottexonHT 
npH KaJKnoM HOBOM BKJIIO'IeHHH TIHTaHHR y3Jia. Torna npH nona11e nHTaHH.SI 
Kottnettearnp C2 3ap.SIJKaeTe.SI OT HeTO'IHHKa TIHTaHHR 11epe3 pe3HeTop R2. 
Ilo OKOH'IaHHH 3ap.HnKH (11epe3 2 ... 4 e) Ha Bhrnone 15 DD1 yeTattaBJIHBaeT
rn Hl13Kl1H ypoBettb ttanp.SIJKeHHR, H e11fa11HK roTOB K pa6oTe. 

Uenh C4R5 ttetiTpaJIH3yeT napa3HTHhre noMexH, 3aMeTtthre Ha aKpatte 
oeUHJIJiorpacpa npH BhI3hIBHOM ettrnaJie TeJiecpottttoti JIHHHH. AttaJiorn11-
HhIH y3eJI eo6patt Ha MHKpoexeMe DD2. IloeJie rnro KaK peJie K1 BKJIIO'IH
JIOeh, ero KOHTaKTbI BTOpOH rpynnhI K1.2 nepeKJIIO'IaIOT OTIT03JieKTpOHHbIH 
KJIIO'I Ha Bxon BTOporo e'IeT'IHKa. IloeJie Toro KaK BTOpa51 na'!Ka BbI3bIBHbIX 
noebIJIOK eoeTORmaR H3 9 BbI30B-eHrHaJIOB noeTyTIHT Ha Bxon npHeTaBKH, 
tta Bhrnone 11 DD2 yeTattOBHTeR BbICOKHH ypoBetth, KoTOphrH noRBHT
e.SI H Ha Bhrnone e6poea nepBoro e11fa11HKa. TaKHM o6pa30M, MHKpoexeMbI 
DD1 n DD2 o6ttyJI.SITe.SI, Tpatt3HeTOp VT1 3aKpoeTe.SI, H peJie o6eeTO'IHTe51. 
KottTaKThI K1.2 nepeKJIIO'IaT onTpotttthIH KJIIO'I Ha TaKTOBhIH Bxon nepBoro 
e11eT'IHKa, H UHKJI TIOBTOpHTe51 etta'IaJia. 

0AeTansix 

.Zlttontthrii MoeT MOJKHO 3aMettHTh tta KU402, KU405 e Jiro6brM 6yKBett
HhIM HttneKeoM. B Ka11eerne KottnetteaTopa C1 MOJKHO HenoJih30BaTh KOH
nettearnp THna MBM, MBfO, K73-3 Ha pa6011ee ttanp.SIJKettHe He HHJKe 
100 B. 0KCHntthIH Kottnettearnp C3 - THna K50-6, K50-12 tta pa6011ee tta
np.SIJKettHe 50 B. Kottnettearnp C2 - THna K50-24 Ha ttanp.SIJKettHe He Me
ttee 16 B. 

Bee noeTO.SIHHhre pe3HeTopbr THna MJIT-0,5. 
PeJie K1 yBepetttto epa6aTbrnaromee npH ttanp.SIJKeHHH tta o6MoTKe 

10 B. MaKeHMaJihHO norryeTHMaR MomttoeTh ttarpy3KH onpeneJI.HeTe.SI 
aJieKTpH11eeKHMH xapaKTepHeTHKaMH peJie K1. 

OmoaJieKTpOHHhIH KJIIO'I MOJKHO 3aMeHHTh MHKpoexeMoti KP293KI14B. 
Tpatt3HeTop VT1 T11na KT603, KT608 e JirofarM 6yKBeHHhIM HttneKeoM. 
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rnaaa 2. CxeMbl AllSI CT81..\MOHapHOM Tenect>oHMM 

,llHOll VD2 npernITcrnyeT 6pocKaM Hanp.mKeHHJI npH BbIKmoqeHHH pe

Jie KL ,llHOll VD2 MO)l(HO 3aMeHHTb K,ll102, K,ll105, K,ll212 c mo6b1M 6yK

BeHHbIM HHl(eKCOM. 

Hana>K1.1BaH1.1e 

HaJia)l(HBaHHe yCTpoii:crna CBOl(HTCJI K II01(6opy OIITHMaJibHOro 3Ha'Ie

HHJI eMKOCTH KOHl(eHCaTopa C3. EcJIH eMKOCTb KOHl(eHCaTopa yBeJIHqHTb, 

TO OH He ycneeT pa3pJil(HTbCJI B HHTepBaJie Me)l(l(y Bbl3bIBHblMH IIOCblJIKaMH 

ATC - onTpOHHhiii: KJIIoq DA1 6y.z:leT 3aMKHYT l(OJihIIIe, 'IeM l(JIHTCJI BbI-

3bIBHaJI nocbIJIKa, 11 cqfa'IHK DD1 BocnpHMeT HeCKOJihKO BhI3bIBHbIX IIOCbI

JIOK, KaK OllHY, II Beeb aJiropHTM pa6oThI yCTpoii:crna TepaeT CMbICJI. EcJIH 

eMKOCTb KOHl(eHcarnpa C3 yMeHblIIHTb, 3TO npHBel(eT K TOMy, 'ITO Hel(OCTa

TOqHo crJia)l(eHHbie 3aMbIKaHMH TeJiecpOHHOH JIMHHM c 'IaCTOTOH 32 fu: BO 

BpeMJI BhI3bIBHOH nochIJIKH cTattyT noMexoi\: llJIH cqenHKa DD1. 

3JieMeHTbI yCTpoii:crna MOHTHPYIOTCH Ha nJiaTy H3 OllHOCTopoHHero 

cpOJibrHpOBaHHOro CTeKJIOTeKCTOJIHTa, KOTOpaH 3aKpeIIJIHeTC.H B IIJiaCTMac

COBOM KOpnyce 50x60 MM. II pOBOl(JIW:aJI IIOBepXHOCTh ( cpOJibra) aKKypaTHO 

pa3pe3aeTCH Ha ceKTOpa, K KOTOpbIM MeTOl(OM naHKH KpeIIHTC.H BblBO)J,bI 

aJieKTpOHHbIX aJieMeHTOB. B I<opnyce npH6opa yCTaHaBJIHBaeTcH pa3'heM 

THIIa MPH -14-1, 6Jiaro)J.ap5I 'IeMy ycTpoii:crno JierKo MO)l(eT 6bITb nepe

KJI10qeHo l(Jl.H ynpaBJieHH5I pa3HbIMH npH6opaMH. 

IloTpe6mreMhiii: TOK ycTpoii:crna B peJKHMe oJKH)J,aHH.H He 6oJiee 8 MA. 

Hanp5IJKeHHe nHTaHH.H HaXO)J.HTCH B npe)J.eJiax 10 ... 15 B. EcJIH HanpaJKeHHe 

IIHTaHHH H3MeH.HeTC5I ( OTHOCHTeJibHO peKOMeH)J,yeMoro Ha cxeMe ), 3TO 

noBJie'IeT 3a co6oii: 3aMeHy peJie Ki. HcnOJIHHTeJihHOe peJie )J,OJIJKHO qfaKo 

cpa6aTbIBaTh npH HanpaJKeHHH Ha o6MOTI<e Ha 2 ..• 2.5 B MeHbIIIe qeM Ha

np.R:JKeHMe MCToqHnKa IIMTamrn. HcToqmrn IIMTaHH.H - CTa6HJIH3HpOBaH

HbIH, c IIOHMJKaIOW:HM TpaHccpopMaTOpOM. 3TO o6ecne'IHBaeT Heo6XO)J,M

MYIO pa3BJI3KY ceTeBoro HanpaJKeHna M TeJiecpoHHOH JIMHMM. 

nnlOCbl l1 MMHYCbl 

IloMex l(JIJI ttopMaJibHOH pa6oThI TeJiecpoHHoro annapaTa B CB.H3H c na

paJIJieJibHbIM BKJIJOqettHeM ;:(aHHoro ycTpoii:crna He o6ttapyJKeHo. 3aMbIKa

HHe MCIIOJIHHTeJibHbIX KOHTaKTOB peJie Ki.1 rrpoIICXO)J,IIT BO BpeMJI ,neH:

CTBH.H BhI3hIBHbIX nocbIJIOK c A TC, HaqHHaJI c )J,eBHToro BbI30Ba ( onpe;:(e

JiaeTCH no)J,KJI10qettHeM K coorneTcTBy10rn:eMy BbIXo;:(y c'IeT'IHKa DD 1 ), H 

rrpeKparn:aeTca c l(eBaToro BbI30Ba A TC CJie,ny10rn:ero 3BOHKa. BKJI10qeHHoe 

COCTO.HHMe yCTpoii:crna Harpy3KM MOJKeT MMeTh MeCTO CKOJib yro;:(HO ,ZJ;OJirO, 

IIOKa He IIOCTJIIMT BTOpaJI ;:(JIHTeJibHa.H cepna 3BOHKOB. 



2.8. YcTpOMCTBO ynpaanet111H1 Tenecl>oHoM 

OcttoBttoii: noMexoii: i'l:JUI HOpMaJihttoii: pa6oThI ycTpoii:crna JIBJIJIIOTCJI 

~CJIY'IaHHhie» TeJiecpOHHhie 3BOHKM Ha ,naHHhIH TeJiecpOHHhlH HOMep, K KO

TOpOMY IIO,nKJIIO'IeHa IIpMCTaBKa, OT KaKOBhIX, ecTeCTBeHHO, HMKTO He 3a

CTpaxoBaH. EcJIM KTO-TO II03BOHMT M nacT cepMIO 3BOHKOB (BhI30BOB, ryn

KOB) He Mettee 9, yCTpOHCTBO BKJIIO'IMT MCIIOJIHMTeJihHOe peJie M Harpy3KH, 

a npM CJie,ny10rn:ei1: TaKOH cepMM 3BOHKOB, BhIKJIIO'IMT ttarpy3Ky, 'ITO MOJKeT 

np1rnecTH K HecaHKUHOHHpoBaHHhIM IIOCJie,nCTBll.5IM B 3aBMCllMOCTll OT To

ro, KaKoe ycTpOHCTBO ynpaBJieHM51 MJlll 3BYKOBOH CMrHaJIII3aUMM IIO,nKJII0-

1:1etto K KOHTaKTaM MCIIOJIHMTeJihttoro peJie K1.1. KpoMe Toro, KaK noKa3hI

BaeT npaKTMKa, npM BhI30Bax c Mo6ttJihHOro TeJiecpotta ropo,ncKa.sI A TC 
~nponycKaeT» He 6oJiee 7 ... 8 nochIJIOK c nocJie,nyromttM c6pocoM. YMeHh

rnettMe KOJIM'IeCTBa IIOChlJIOK, IIOCJie KO!OphIX IIpOM30tt,neT peaKUM51 Y3Jia, 

IlpMBe,neT K yBeJIM'IeHMIO JIOJKHhIX cpa6aThIBaHMH (CM. Bhlllle ). 

3TM MOMeHThl CJie,nyeT MMeTh B BM,ny npu 3KCIIJiyaTaUMM ycTpOMCTBa. 

To ecTh BKJIIO'IaTh ero Ha.no Ha onpe,neJiettttoe speMJI, Kor.na 01:1esuntta MJIM 

npe,nIIOJiaraeTC51 B03MOJKHOCTh M Heo6xo,nMMOCTh ynpaBJieHM51 KaKHM-JIM6o 

yCTpOHCTBOM Harpy3KM c IIOMOIUhIO TeJiecpOHHOH JIMHMM. 
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2.9. A.nbTEPHATMBHblM BAPMAHT 
YCTPOMCTBAYnPABnEHM~ 
TEnECl>OHOM 

q T06hI co6paTh yCTpOMCTBO JIIUIIeHHOe nepe'IHCJieHHbIX BhIIIIC HCJJ;O

CTaTKOB, KOTopoe MOJKHO 3KCilJiyanrpoaaTb B mo6oe apeMH, c B03MOJKHOC

Tbl0 IlOCTOHHHOro IlOJJ;KJIIO'leHHH I< TeJie¢oHHOM JIHHMM, He onaca.HCb JIOJK

HbIX cpa6aTbIBaHMM, peKOMeHAYIO paCCMOTpeTb aJibTepHaTMBHYIO cxeMy 

npMCTaBKM, npeJJ;cTaBJieHHYIO Ha PHc. 2.12. 

K1.1 

Tc: 
1.0 

V02 001 K561/1A7 
V01 K,!1220A 002 K56H1E8 

K 14BblB. 001, 
K 16Bb1B. 002 

K,!\220A V03 

Puc. 2.12. 3JieKTpMqecKa51 cxeMa rrpMCTaBKM KOHTPOJI51 cocT051HM51 IIIJieihpa 

3TO yCTpOMCTBO Il03BOJIHeT npoaepHTb COCTOHHMe IIIJieM¢a oxpaHhI B 

JII06oe apeMH cyTOK, a TaKJKe IlOJJ;aTb MMilYJibC JJ;JIH BKJIIO'ICHM.H KaKorO-JIM-

60 yCTpOMCTBa Harpy3KM (HanpMMep, pcaeTMTeJihHOM JiaMilbI JJ;JI.H MMMTa

~MH a¢¢eKTa npncyTCTBHH) JJ;JIHTCJibHOCTbIO AO 1 MHH. 11.CTO'IHHK mna

HMH noJJ;KJIIO'laeTca KOHTaKTaMn ncnoJIHMTeJibHOro peJie K2.1 TOJihKO 
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- 2.9. AnbTepH8TMBHblM aapM8HT ycTpOMCTBa ynpaaneHMSI Tenecl>OHOM 

TOf):{a, Kor.n:a c TeJie¢oHHOH JIIIHIIH IlOCTYIIHT BhI30B-CHrHaJI. 3THM peure
HHeM AOCTHraeTC.H ::lKOHOMHqHOCTh B pa6oTe yCTpOHCTBa. 

K TeJie¢oHHOH JIHHHH (T JI) nocTO.HHHO noAKJIIO'IeH AHOAHhIH MOCT 
VD 1 qepe3 KOHlleHcaTOp C 1. KoHAeHcaTop He rrporrycKaeT rrocTO.HHHYIO 
COCTaBJI.HIOIIIYIO Hanp.H:>KeHmI, IlO::lTOMY .naHHOe ycTpOHCTBO He .HBJI.HeTC.H 
Harpy3KOH AJI.H TJI (HMeeT 6oJihIIIOe corrpoTHBJiemi:e) noKa HeT BhI30BOB. 

C rrpnxo,noM rrepBOH nochIJIKH (BhI30Ba c TJI) cpa6aThrnaeT peJie Ki, 
KOHTaKThl KOTOporo 3aMhIKaIOT Qellh ynpaBJieHH.H OAHOBH6paTopoM Ha 
MHKpocxeMe DD1. KoJIH'IeCTBO 3aMhIKaHni1 peJie cooTBeTcTByeT KOJIM'Iec
TBY Bhl30BOB OT T JI. 

Ha aJieMeHTax MMKpocxeMhI DD1 co6paH o.nttoBn6paTOp, HCKJI10qa-
10rrrni1 a¢¢eKT ~.npe6e3rai.> KOHTaKTOB. 0AHOBH6paTOp tteo6xojlHM AJI.H 
cTa6MJihHOH rroMexoycTOH'IHBOH pa6oThI ycTpoilcTBa. BJiaroAap.H 3apSlk 
HOH Qerrn C4R4 BhIXOAHOH HMilYJihc c BhIBOAa 10 DD1.1 no AJIHTeJihHOCTH 
rrepeKphrnaeT rrpOAOJI:>KHTeJihHOCTh Bhl30B-ITOChIJIKM. IlocJie rrpHXOAa IlSITO
ro BhI30Ba (3aBHCMT OT no,nKJIIO'IettH.H K BhIXOAY c'!eT'IMKa DD2) tta Bhrno.n;e 
1 DD2 ycTattOBHTC.H BblCOKHH ypoBetth ttanp.H:>Kettn.H. 3TO rrpnBe,neT K 
ocTattOBKe cqera, TaK KaK aTOT :>Ke cnrnaJI rrocTyrrnT Ha Bhrno.n 15 DD2 
(Bxo.n c6poca R). ,lJ.aJiee, aTOT cnrnaJI qepe3 orpaHnqnBaIOIIIMH pe3HCTop 
R6 rroCTyrnu B 6a3y TpaH3HCTopa VT2, BKJIIO'IeHHoro KaK ycnJinTeJih TOKa. 
TpaH3HCTOp VT2 OTKphrnaeTCSI H BKJIIO'IaeT peJie K3, KOTopoe CBOMMH KOH
TaKTaMn K3.1 rro.n;KJIIOqaeT K T JI CTaH.n;apTHhIH TeJie¢oHHhIH annapaT 
(TA). TAB .n;aHHOH cxeMe (co CH.HTOH rrpe,nBapnTeJihHO Tpy6Koil) HMHTM
pyeT rro.n;KJIIO'IeHHe K T JI peaJibHoro TA. 

Ilpn noCTyrrJieHHH CHrttaJia BhI30Ba OT T JI, BbrnpsiMJieHHoe .n;no,nHhIM 
MOCTOM VD1 H crna:>KeHHoe KOH.n;eHcaTopoM C2 nocTO.HHHOe Hanp.H:>KeHHe 
nocTynaeT Ha y3eJI 3a.n;ep:>KKH Ha aJieMettTax R1R2C3 H Ha rpaH3HCTOp VT1, 
ynpaBJI.HIOIIIHH pa6oTOH peJie K2. IlocJie nepBoro BhI30Ba c TJI TpaH3HcTOp 
VT1 OTKphrnaeTcSI H BKJIJOqaeT peJie K2, KOTopoe CBOHMH KOHTaKTaMH K2.1 
IlOjlKJIJOqaeT HCTOqHHK IlHTaHHSI K aJieMeHTaM yCTpOHCTBa. 0KCHllHhill KOH
.n;eHCaTOp C3 npH aToM 3ap.H:>KaeTc.H c Ka:>KAhIM BhI30BOM qepe3 pe3HCTOp R1, a 
IIOCJie npeKparrreHH.H BhI30BOB OH OT,naeT HaKOIIJieHHhIH 3ap.HA, o6ecrre'IHBa.H 
OTKPhITOe COCTO.HHHe TpaH3HCTOpa VT1 lI BKJIIO'IeHHOe - K2 errre B Te'IeHHe 
35 ... 38 c. 3aTeM peJie K2 OTKJIJOqaeTCSI, KOHTaKThI K2.1 pa3MhIKaIOTC.H, ttanp.H
:>KeHHe IIHTaHH.H OT HCTOqHHKa 6oJiee He rroczyrraeT, pa3MbIKaIOTC.H KOHTaKThl 
peJie K3.1 (TA OTKJIJOqaeTc.H or T JI). Terreph BOCCTaHOBJieHo rrepBoHaqaJih
ttoe COCTO.HHHe lI yCTpOHCTBO roTOBO K rrpHeMy CJie.n;yrorrrnx Bhl30BOB. 

Y3eJI 3BYKOBOH cHrHaJIH3aUHM co6patt Ha rrhe3oaJieKTpH'IeCKOM Karrc10-
Jie HA1 co BCTpoeHHhIM reHepaTOpoM 3q Bttyrpn. BJiaro.n;ap.H rrpHMeHe-

--- 111 
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HHIO TaKoro Kanc10Jrn, cymecTBeHHO ynpomaeTc51 cxeMa n HeT Heo6xo.un

MOCTH B .uonoJIHHTeJihHOM reHeparnpe 3q_ KaK pa6orneT aByKoBa51 

CHfHaJIH3aUH51? 

K KOHTaKTaM IIIJie:i1:cpa oxpaHbI X 1 nocTo5IHHO no.uKJIIOqeH KOHIIeBo:i1: 

BbIKJIIOqaTeJib (repKOH HJIH MHKponepeKJIIOqaTeJib, yCTaHOBJieHHbIM Ha 

BXO,ZlHOM ,ZlBepn, .uanHK ,ZlBH)KeHH51 H aHaJiomqHoe yCTpOMCTBO-,ZlaTqHK, 

,ZlHCTaHIIHOHHO KOHTpOJIHpy10mee IlOMerueHHe) c HOpMaJihHO pa30MKHYTbI

MH KOHTaKTaMH. Ilpn HOpMaJibHO pa30MKHYTbIX KOHTaKTax IIIJie:i1:cp oxpaHbl 

cqnrneTC51 HeHapyIIIeHHbIM. 

Ilpn HapyIIIeHHH IIIJie:i1:cpa oxpaHbI KOHTaKThI IIIJie:i1:cpa Xi aaMhIKaIOTC51 

n no,ZlKJIIOqaIOT 3BYKOBOM KancIOJih HAL Ho OH He aKTHBeH, TaK KaK KOH

TaKThI peJie K2.1 paaoMKHYThI. :'.ho c.ueJiaHo cne11naJihHO, qT06b1 ~aaMaCKH
poBaTb~ ycTpoH:crno, noKa HeT npoBepKH no T JI. EcJIH Tpe6yeTC51 nocT05IH

Ha51 3BYKOBM cnrHan1rna11n5I, KancIOJih HA1 no,ZlKJIIOqaIOT HHaqe HJIH c 

IlOMOIUhIO .uy6JittpyIOruero IIIJie:i1:cpa BKJIIOqaIOT erue O,ZlHH KanCIOJib ( TaKHe 

cxeMbl MHOroKpaTHO OilHCaHbI B JIHTepaType H npe,ZlCTaBJI5IIOT co6o:i1: 

~KJiaCCHKY~ oxpaHHbIX CHrHaJIH3aIIHOHHbIX CHCTeM). Ho 3TO MO)KeT TOJ!b

KO OTilYrHYTh HapyIIIHTeJI51. 

B .uaHHOM cJiyqae KancIOJih He aByqnT, noKa He 6y.ueT rrpoBepKH c rro

MOIUhIO T JI. B 3TOM cJiyqae (CM. BhIIIIe) KOHTaKThI K2.1 OKa3hIBaIOTC51 aa

MKHYThIMH, H B TeqeHHe 35 ... 38 c (B 3aBHCHMOCTH OT aa.uep)KKH BbIKJIIOqe

HH51 peJie K2, onpe.ueJI5IeMo:i1: 3HaqeHH5IMH 3JieMeHTOB C3R2) KancIOJih 

HA 1 ttaJiyqaeT rpoMKHM aByK. Ero pacnoJiaraIOT p51.llOM co CH5ITOM c TA Te

JiecpoHHOM Tpy6Ko:i1:, no3TOMY nptt ITO.llKJIIOqeHHH TA K T JI B JIHHHIO nepe

.uaeTC51 3BYKOBOM CHrHaJI. 

EcJIH B Kaqecrne HA1 npttMeHHTh KancIOJih c npepbIBHCThIM cttrHaJIOM 

3q (HJIH c CHrHaJIOM cttpeHbl - TaKHe KaIICIOJIH TaK)Ke eCTb B npO,Zla)Ke), 

3cpcpeKT ITOJiyqHTC51 erue 6oJiee BneqaTJI5IIOIUHM. 

KaK npoeepMTb 

Ha6paB HOMep TeJiecpoHa o6neKTa, a6otteHT B Tpy6Ke ycJibIUIHT IT51Tb 

Bbl3bIBHblX ITOCbIJIOK (ry.UKOB), ITOCJie 3TOro HMHTaIIHIO IIO,ZlKJIIOqeHH51 K 

TJI TeJiecpoHa, a .uanee - HJIH THIIIHHY (HJIH aKyCTHqecKHM cpoH rroMerue

HH51, r.ue ycrnHOBJieH TA co CH5ITOM TeJiecpotttto:i1: Tpy6Ko:i1:), HJIH 3ByKoBo:i1: , 

cttrHaJI TpeBom OT KancIOJI51 HAL I1MttTa11tt5I aBTOMaTHqecKoro CH5ITH51 

Tpy6KH y)Ke MO)KeT HaCTOpO)KHTb ITOTeHIIHaJibHbIX KpHMHHaJibHbIX 3Jie

MeHTOB, npoBep5IIOIUHX IIO TeJiecpotty cpaKT OTCYTCTBH51 ,ZlOMa X035IeB, II0-

3TOMY ,ZlaHHOe ycTpOMCTBO BbIIlOJIH5IeT erue 0.ZlHY IlOJie3HYIO cpyHKllHIO ITO 

rrpe.uyrrpe)K,ZleHHIO npaBOHapyIIIeHHM H npecTynJieHHM. 
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• 2.9. AnbTepHaTMBHblM aapMaHT ycTpoM!cTaa ynpaaneHMR Tene<1>0HoM 

0AeTansix 

Bee noeTO.HHHbie pe3IIeTOpbI TIIna MJIT-0,25 mrn aHa.nornqHbie. 
0KeH.l(HhIH KOH,neHearnp C3 e MaJibIM TOKOM yTeqKM, HanpnMep, K53-8 

MJIM aHa.nornqHbIH. OeTaJihHhie OKeM,l(Hbie KOH,l(eHearnphI THna K50-24. 

TpaH3MeTophI VT1, VT2 o,nHOTHilHhie. KpoMe yKa3aHHhIX Ha aJieKTpH
qeeKOH exeMe, HX MO)l(HO 3aMeHHTh Ha KT503, 2N5551, KT603, KT605, 

KT608, KT940 e mo6b1M 6yKBeHHhIM HH,neKeOM MJIM atta.nornqHhIMH. 
PeJie K1...K3 Ha HanpH)l(eHne epa6aThIBaHMH 7 .. .10 Be TOKOM 25 .. .40 MA. 

B aBTOpeKoM BapnaHTe npnMeHeHhI peJie P3C15 (nenoJIHeHne PC4.591.003). 
11x MO)l(HO 3aMeHHTh WJ118-1C, Relpol RM85-2011-35-1012, 

111SC-DD12-W,JZC-20F(4088) M aHa.nornqHbIMM. 

,llno,nbI VD2, VD3 eJiy)l(aT ,l(JIH neKmoqeHMH 6poeKOB HanpH)l(eHMH 
npn BbIKJIIOqeHHM eOOTBeTeTByIOIIlHX peJie, 3alllIIIIlaH npn :'HOM eooTBeT

eTBeHHO TPaH3tternpbI VT1 H VT2. 
OeTaJihHhie aJieMeHThI no.n6upaIOT no aHaJiorttH e npe,nb1,nymeii exeMoH:. 
HanpH)l(eHne eTa6HJIM3ttpoBaHHoro neToqHnKa nttTaHHH 10 .. .13 B. 

nnlOCbl M MMHYCbl 

YCTpoiierno npoeTo B e6opKe II noBTopeHMM, He Tpe6yeT .noporoerna

IIlHX ,neTa.neH: II MO)l(eT 6bITh eo6paHo Beero 3a O.l(MH Beqep. 0Ho TaK)l(e He 

Tpe6yeT HaJia)l(HBaHHH, M npH HenpaBHbIX aJieMeHTaX M 6e30IIIM6oqHOM 
MOHTa)l(e HaquHaeT pa6oTaTh epa3y M Ha,ne)l(HO. Ilo eyTH, aJieKTpuqeeKaa 
exeMa HaeTOJihKO npoeTa H eeTeeTBeHHa, qTo B Hett nonpoery HeqeMy Jio

MaTbeH. 11MeHHO K npoeTOTe 6e3 IlOTepH KaqeeTBa opttrMHaJibHOM KOHe

TpyKUHH aBTOp eTpeMHTeH B eBOMX pa3pa60TKax. 
CaMaa Hetta.ne)l(HaH qaeTb ,naHHoro yCTpoiierna - CJia6oToqHhie aJieK

TpoMarHMTHbie peJie K1...K3. Xorn: peKOMeH,nyeMbie peJie HMeIOT ,noJirnH: 
epoK eJiy)l(6hI, Bee )Ke Tpy,nHO npe.nnoJiaraTb, qrn yeTpOHeTBO 6y,neT eJiy

)l(MTb .neeaTttJieTHHMM. CymeernyroT enoeo6b1 .nonoJIHHTeJibHoro eoBep
IIIeHeTBoBaHMH exeMbI, HanpttMep 3aMeHa C3MP Ha onTpOHhI. 

IlpnMeHeHMe RC-n:entt B KaqeeTBe BpeMH3a,naromeH: TaK)l(e e,neJiaHo 

MH npoeTOThI exeMbI (BMeern arnro y3Jia MO)l(HO yeTaHOBHTh n:mppoBoH: 

eqfatIMK BpeMeHM, 6oJiee TOtIHbIH). IloaTOMY 3a,nep)l(Ka BbIKJIIOtieHHH (OT

eoe,l(IIHeHHH yeTpoH:erna OT T JI) MO)l(eT KOJie6aTbeH BpeMH OT BpeMeHM, H 

3TO KOJie6aHHe ,l(OeTHraeT 10% OT pae1JfaHoro, eoeTaBJIHIOUlero 35 e. 3a

.nep)l(Ka BbIKJIIOtieHHH Y3Jia nponop:UHOHaJibHO 3aBHeHT OT eMKOeTH OKeH,l(

HOro KOH,neHearnpa C3. Ho B ,naHHOM exeMe aTo He npHHUMilHaJihHO, TaK 

KaK He TaKMM ~He,noCTaTKOM~ yCTpoiierno pa6oTaeT B aBTopeKoM BapHaH
Te Ha,l(e)l(HO H acpcpeKTMBHO. 
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AononH111TenbHb1e B03MO>KHOCTlll 

KaK 6b1JI0 OTMeqeHo BhIIIIe, yCTpolicTBO MOJKHO coBepIIIeHCTBOBaTb 

npaKTMqecKM no 6ecKoHeqHOCTM, 3aMemI.H OTLJ:eJihHhre ero 6JIOKM M Y3JihI. 

TaK, HanpMMep, IlOCJie HeCJIOIKHOH nopa6oTKll ycTpOHCTBa, KOTOpa.H 

ceifqac npoxOLJ:MT aBTopcKMe MCTibITaHM.H, MOJKHO nocpencTBoM TA c TO

HaJihHhIM Ha6opoM ynpaBJI.HTb pa3JilfqHbIMll yCTpOHCTBaMM Harpy3Kll, KaK 

TO: BKJIIOqllTb MOIUHblll peByH, CBeT BO BCett KBapTMpe llJill 3a6JIOKMpOBaTb 

L{Bepb Ha JIOL{IKMIO c IlOMOIUbIO :meKTpOMarHMTa. 

IlpM McnoJih30BaHMM peJie K2 MJIM K3 c LJ:BYM.H II 6oJiee rpynnaMM KOH

TaKTOB Pa3YMHO OLJ:HY ll3 TaKMX rpynn IlOL{KJIIOqlfTb L{Jl.H KOMMyTaUMll OCBe

nreHM.H B IlOMeIUeHMll. 3TO npML{aCT ycTpOHCTBY L{OilOJIHMTeJibHblll KOJIO

pIIT, llHTepbepaM npMBJieKaTeJibHOCTb, a TaKJKe 6yneT llMllTllpOBaTb 

HaJillqlle X03.HeB L{OMa. 11 BCeM ;:)TllM MO/KHO ynpaBJI.HTb L{llCTaHUMOHHO c 

IlOMOIUbIO o6brqHoro llJlll COTOBOfO TeJiecpoHa B JII06oe BpeM.H cyTOK. 

IlonKJiroqMs B Kaqecrne IIIJielicpa X1 He OLJ:MH, a HecKOJihKO IIIJielicpos 

(LJ:aTq:fIKOB) ll COOTBeTCTBeHHO K HMM pa3JilfqHbie no TOHaJibHOCTll 3q reHe

paTOpbI (IIJIH reHepaTOpbI c npepbIBaHHeM), MO/KHO LJ:HCTaHUHOHHO c IlOMO

IUbIO TJI 3a OLJ:MH 3BOHOK KOHTpoJIHposaTh cpa3y HeCKOJihKO o6oeKTOB (Ha

npHMep, L{Bepb Ha JIOL{JKHIO, BXOLJ:HYIO L{Bepb, ueJIOCTHOCTb CTeKOJI ll L{aJKe ... 

3aKphrTyro nsepb XOJIOLJ:MJihHHKa). TaK qTo B naHHOM HanpasJieHHH MMeeT

C.H 6oJibIIIOH npocrnp LJ:JI.H rnopqecrna. 
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2. 10. OTKnlO"iEHME MMKPO<l>OHA 
B TPY6KE TEnE<l>OHA 

l1ttor.n;a eJiytJ:aIOTe.H TaKMe ewryaUMM, KOr.n;a BO BpeM.H TeJie<t>oHHOM 6eee

,ll;bl Heo6xo.n;MMO Ha HeKOTOpoe BpeM.H OTKJIIO'IMTb MMKpo¢>oH TeJie<t>oHHOfO 

arrrrapaTa. HarrpMMep, Bbl 3BOHMTe Ha KaKyIO-HM6y.n;h pa.n;woeTaHUMIO, y)Ke 

Haxo.n;MTeeb B ~rrp.HMOM 3¢>Mpe~. KaK B.n;pyr KTO-TO HeO)KM,ll;aHHO ·BorneJI M, He 

rro.n;o3peBa.H o eYTM rrpowexo.n;muero, MO)KeT rrpoM3HeeTM TO, 'ITO .HBHO He 

rrpe.n;Ha3HatJ:eHo .D;JI.H 6oJiblllOM ay.n;wrnpMM eJiyrnaTeJieif Barnett JII06MMOM pa

.n;woeTaHUMM. l1JIM )Ke BaM Ha,ll;O Ha MMHYTKY OTJIYtJ:MTbe.H, M eo6eee.n;HMKY BOB

ee He o6.H3aTeJibHO 6bITb B Kypee, 'ITO rrpowexo.n;MT B 3TO BpeM.H y Bae ,ll;OMa . 

. Te TeJie¢>oHHhie arrrrapaTbI, KOTopbie oeHameHhI TaKOM ¢>YHKUMeif, 3a

qaery10 MMeIOT Te MJIM MHbie He.n;oeTaTKM B ee peaJIM3aUMM. BOT HeKOTOpbie 

M3 HMX: 

• OTKJIIO'IeHMe M BKJIIO'IeHMe MMKpo¢>otta eorrpOBO)K,ll;aeTe.H eMJihHblMM 

meJI'IKaMM MJIM rpOMKMM rnopOXOM, 

• Ha Bee BpeM.H OTKJIIO'IeHM.H Heo6xo.n;MMO y.n;ep)KMBaTb eooTBeTeTByIO

IUYIO KHOITKy, 

• BMeCTe e MMKpo¢>oHOM rrpoMeXO,ll;MT llOJIHOe OTKJIIOtJ:eHMe pa3roBop

HOfO y3Jia, 

• 3aMe.n;JieHHa.H .n;o 2 ... 3 e peaKUM.H Ha Ha)KaTMe HY)KHOM KHOllKM. 

EeJIM HeT )KeJiaHM.H MJIM B03MO)KHOeTM yCTaHOBMTh MMHMaT10ptty10 

KHOITKY e <t>MKeauweif, MMe10my10 KOHTaKTbl xopornero KatJ:eerna, OTKJIIOtJ:e

HMe MMKpo¢>otta MO)KHO BblllOJIHMTb TaK, KaK llOKa3aHO Ha PHC. 2.13. 
Y3eJI npe.n;eTaBJI.HeT eo6oif rrpoerne peJie BpeMeHM e BhI.n;ep)KKOH Ha oT

KJIIOtJ:eHMe 3ByKa OKOJIO O,ll;HOM MMHYThl. .llJI.H ero yCTaHOBKM He llOTpe6yeT

e.H BHOeMTb KaKMe-JIM6o M3MeHeHM.H B exeMY TeJie<t>oHHOfO arrrrapaTa. Otto 

rrpe.n;Ha3HatJ:eHO M.H eOBMeeTHOM pa60Tbl e 3JieinpeTHblM MMKpo¢>oHOM, Ha 

KOTOpbIM rro.n;afae.H Harrp.H)Kettwe rrwTaHM.H He Mettee 1.7 B. 

Ilpw KpaTKOBpeMeHHOM Ha)KaTMM Ha KHOrrKy SB1, 3ap.H)KaeTe.H KOH.n;eH

eaTop C2 .n;o Harrp.H)KeHM.H, paBHoro ttarrp.H)KeHMIO ITMTaHM.H yeTaHOBJieHHO

ro B Tpy6Ke MMKpo¢>otta. Harrp.H)KeHMe Ha 3arnope TpaH3MeTopa VT1 OTHO-
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BM1 
+ 
~ 
:-r 

/ R2 
/ 24K 

SB1 
(C Bb1K11» 

Vn 
1.7 ... 66 

SB2 
«BKn» 

Puc. 2.13. 3JieKTpn:qecKrur cxeMa yaJia OTKmoqeHmI Mtt:KpOQJOHa 
B TeJieQJOHHOii: Tpy6Ke 

CHTCJlbHO ero HCTOKa CTaHOBHTC51 6oJihIIIe rroporoaoro, TpaH3HCTOp OTKpbI

BaeTC51 H IIIyHTMpyeT no rrepeMeHHOMY TOKY MMKpocpoH BM 1, MHKpocpoH 

~OTKJIIoqaeTC51~. Kom:ieHcarnp C2 rrocTerreHHO pa3p.~DKaeTc51 qepe3 .n;tto,n;hI 

VD1, VD2, BhIIIOJIH51IOJUMe poJib BhICOKOOMHoro pe3ttcrnpa c conpoTMBJie

HHeM 70 ... 200 MOM rrpH KOMHaTHoii TeMrreparype. Koma HaIIp51)KeHtte 

3arnop-HCTOK VT1 CTaHeT 6JIH3KO K rroporo00My, rroJieBoii TpaH3Hcrnp Ha

qHeT 3aKpbIBaTbC51, corrpOTHBJICHHC, KaHaJia CTOK-HCTOK 6y.n;eT 6bICTpo B03-

paCTaTb H qyacTBHTCJibHOCTb MHKpocpoHa IIOCTCIICHHO BepHfaC51 OT rroqTH 

HyJieBoii K HOMHHaJihHOM. Pe3HCTOpbI R1, R2 rrpe.n;Ha3HaqeHhI ,l:\JI51 yCTpa

HCHH51 meJiqKa rrpu OTKJIJOqeHHH MHKpocpotta. HaJIHqHe KOH.n;eHcarnpa c 1 

rrperr51TCTByeT B03MO)KHOMY H3MeHeHHlo pe:tKHMOB pa60TbI ycHJIHTCJlbHbIX 

KacKa.n;oB pa3ro0opHoro Y3Jia, qTo II03BOJI5IeT 6ecnpeII5ITCTBCHHO BMOHTH

poBaTb 3TOT y3eJI B 60J1bIIIHHCTBO TeJiecpoHOB. EcJIH noTpe6yeTC51 BKJIIO

qHTh MHKpocpoH paHee HCTeqeHH51 BpeMeHH BbJ,n;ep:tKKH, TO KpaTKOBpeMeH

HO Ha:tKHMaeTc51 KHOIIKa SB2. 

Ha PHc. 2.14 npttBe.n;eHa cxeMa 6oJiee coBepIIIeHHoro y3Jia .n;JI51 OTKJIIO

qeHH51 MHKpocpoHa. 

3.n;ecb .l:(Jl51 yrrpaBJICHH51 Tpe6yeTC51 Bcero o.n;Ha KHOIIKa 6e3 cpHKCaQHH. 

IlpH rrepBOM 3aMbIKamm: KOHTaKTOB SB1 MHKpocpoH OTKJIJOqaeTrn, rrptt 

BTOpOM - BKJIJOqaeTrn, rrpH TpeTheM CHOBa BbIKJIJOqaeTC51. B JII060M H3 

3THX COCT05IHHM MHKpocpoH MO:tKCT Haxo.n;HTbC51 CKOJlb yro.n;Ho ,l:\OJiro. To, 

qTo MHKpocpoH OTKJIJOqeH, rroKa3bIBaeT cBen:IIUMMC51 cBeTo.n;tto.n; HL 1. 
KMOil-MHKpocxeMa K561TM2 co.n;ep:tK.HT B o.n;HOM Kopnyce ,n;Ba 

D-Tp.ttrrepa. B 3TOM cxeMe HCIIOJih3yeTrn TOJibKO o.n;.HH H3 HHX. Coe.n;HHe

H.He Bxo.n;a D c MHBepcHbIM Bhixo,n;oM II03BOJIHJIO peaJI.H30BaTb Ha HeM .n;em1-

TCJih qacTOThI Ha .n;0a. Kott)lettcarnp C1 yCTpatt5IeT ~.n;pe6e3r~. 3JieMeHTbI 
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2. 1 o. 0TK.nl0'4eHMe MMKPOcl>OHa B Tpy6Ke Tenecl>oHa 

K 14BblB. 001 

C3 
0.68 

C4 
0.22 

K BblB. 7, 8, 9, 
10001 

+V 
+Vn 

3 ... 108 

-Vn 

Puc. 2.14. AJihTepHaTHBHhIH y3eJI OTKJnoqemrn: MHKpO<j:>ona 
na MHKpocxeMe 

C2, R2 npe.n;tta3Haqetthr ,n;1m ycTaHOBKH Tpwrrepa B ttyJieBoe cocTO.HHHe 
IlOCJie IlO}.l,H.SITH.H Tpy6I<H, t{TQ 6yJJ.eT 03HaqaTh 4MHI<po¢oH BKJiloqeH~. 

Il pOBO,ll 4-V n~ IlO,llKJIIOqaeTC.Sl K MIIHYCOBOMY BhIBO.llY MHKPOcPOHa 
BM 1 - o6meMy npoBo,n;y pa3rOBopHoro y3Jia. IlpoBo,n; 4+ VII~ Ha.LIO rro,n;
KJiroqMTh K noJioJKMTeJihHOMY Bhmo,n;y C15. IlpoBO,n; 4+V~ no.n;KJiroqaeTc.SI K 
nJirocoBoMy Bhmo,n;y MHKpo¢otta. B npMMepHo TaKoH JKe Mattepe :3TOT Y3eJI 
OTKJiroqeHM.Sl MMKPOcPOHa MOJKHO JierKO rro.n;coe,n;MHMTh K MMKPOcPOHHhIM 
ycMJIMTeJI.HM pa3HhIX TeJiecPOHHhIX anIIapaTOB. B cJiyqae wcnOJih30BaHM.H B 
pa3roBopttoM Y31Ie Tene¢otta TpexBhIBOAHbIX :rneKTpeTHhIX MMKPOcPOHOB 
(MK3-3, MK3-84), BepxHHH BbIBO.ll (o6e cxeMhr) KOH,n;ettcaTOpa Ha 
0.68 MK<l> CJie,n;yeT IlO,llKJIIOqaTh K CMrttaJibHOMY npMBOtl:Y MMI<pOcPOHa, a 
4+ VII~ MOJKHO no.n;I<JiroqHTh I< npoBo.n;y mnaHH.SI MHI<po¢otta, ecJIM Hanp.SI
JKeHwe Ha HM He Mettee 3 B. 

0AeTanAX 

06a y3na nerKo BCTpawBaIOTC.SI B npoCTbre Tene¢oHHhre annapaThI a3H
aTcI<oro npOM3BO,llCTBa c KHOnoqHhIM Ha6opoM HOMepoB. 

Pe3HCTophr MOJKHo wcnoJih30BaTh JII06ble MaJiora6apHTHhre, K npttMepy 
Ci-4. 

Bee KOHti:ettcaTOphr I<epaM11qeCKHe K 10-17 HJIM nJieHoqHhre K73-17. 
IloJieBhre TpaH3HCTOpbr Kil501B MOJKHO 3aMeHHTb JII06bIMM H3 cepwii 

Kil501, KP1014KT1, K1014KT1. IlpMMeHHTeJibHO K yCTpoiicrny no cxe
Me Ha PHc. 2.13 - c B03MOJKHO MeHbIIIHM noporoBhIM ttanpsrJKeHMeM. 

CBeTo.n;Hoti: THna L383SRDT I<paettoro u;BeTa cBeqeHH.H o6Jiati:ae'r no
BbIIIIeHHOH CBeTOOT,n;aqeii. TaK KaK OH pa6oTaeT npH MaJIOM TOKe, TO Ha 
MecTe HL1 JKeJiaTeJibHo wcno1Ib3oBaTb cBeTo.n;wo,n; c BbICOKOH srpI<OCTbIO 
CBeqeHH.SI, HanpHMep: L1503SRD, L1503SGC, L1513IT. 
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KHomm y.n:o6Hee HcrroJib30BaTb MaJiora6apHTHbie, HarrpHMep TD-06XEX 
SMD. Mo)l<HO rrpHcnoco6HTb napy «pe3HHOBbIX• KHorroK HJIH 3a.n:eikrnosaTh 
o.n:tty-.n:se H3 cso6o.n:HbIX, HMeIOmHXC.R B TeJiecpOHHOM arrnapaTe. 

,[{HO.Ubl MO/KHO 3aMeHMTb JII06bIMH H3 cepnii K,[{105, K,[{208, K,[{209, 
K,[{243. 

Hana>1<111aaH111e 

YJeJI, co6paHHhiii no cxeMe Ha Puc. 2.13, ttyJK.n:aeTc.R B HacTpoiiKe. 
Ilo.n:6opoM KOJilI'!eCTBa napaJIJieJibHO 110.UKJIIO'IeHHbIX .UHO.UOB ycrnHaBJIH
BaeTC.R )KeJiaeMoe BpeM.R Bbr.n:ep)KKH. 3TOT y3eJI MO)KHO CMOHTHpoBaTb KaK 
B KOprryce pa3fOBOpttoii Tpy6Ktt rrpoBO.UHOfO TeJiecpOHHOfO arrrraparn, TaK H 
B caMOM Koprryce TeJiecpotta. Y.n:o6Hee 6y.n:eT rrepBbiii sapttaHT. B TaKOM 
cJiyqae, CTapa.RCb He HCilOpTHTb .UH3aiiH, B Koprryce Tpy6Ktt .n:eJiaeTC.SI .UBa 
ornepCTH.SI rro.n: MHHHaTIOpHbie KHOITKH. Xoporno 6y.n:yT CMOTpeTbC.SI TOJIKa
TeJIH KHOIIOK OT MHKpOKaJibKYJI.HTOpOB. 

Ilpu JUo6blX cxeMomex11u11ecKux Ma11unyllR1JiURX, meJZe<jJ01111btU annapam 
06.R:JamellbHO ao.ll:JICe11 6btmb om1'Jl1011e11 om meJZe<jJ01111ou JZu11uu u om cemeeo
zo numa11UR 220 B. 
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2. 11. YCOBEPWEHCTBOBAHME 
PA3rOBOPHoro Y3nA 

MHorn:e oTetJ:ecTBeHHhie TeJieqmHHhie amrnpaThI, oco6eHHO BhmycKa 

npe)KHMX JieT, K CO)KaJieHMIO, He o6ecne'IMBaIOT BhICOKOro Ka'IeCTBa CB.Sl3M. 

Oco6eHHO 3To KacaeTC.H TeJiecpoHoB, B KOTOphIX ycTaHOBJieH yroJibHhIM 

MMKpocpoH, r,n;e He O'IeHb rpOMKHH IIOJie3HbIH CMrHaJI MOryT COIIpOBO)K,Zl;aTh 

,n;OBOJihHO CHJihHbie TpecKM M rnyMhI. Kuono'IJHbtii annapam MO)KHO ycoBep

rneHCTBOBaTb c noMOIIIhIO npe,n;JiaraeMoro aJieKTpOHHoro y3Jia, cxeMa KOTO

poro npe,n;cTaBJieHa Ha PHc. 2.15. 

R1 47 

K rene<t>oHHO~ 
m<IHVIVI 

+ Cl 

I 20.0 
108 

R9' 
360• 

R7' 210 

R131.6K 

cg.I 
100.0 + 
168 

+ 

Puc. 2.15. 3JieKTPM'IecKaH cxeMa y3Jia OTKJIIO'Iemrn MHKpo<t>oHa 

Ilp:H 3TOM IIO CBeT.SIIIIeMyc.si: CBeTO,Zl;HO,n;y MO)KHO cy,n;HTh, He npocJiyIIIH

BaeT JI:H KTO-JI:H6o pa3roBop IIO napaJIJieJihHO IIO,Zl;KJIIO'IeHHOMY TeJiecpOHHO

MY annapaTy. 

Ilp:H no,n;mITOH Tpy6Ke TeJiecpoHa HaIIp.SI)KeHue TeJiecpOHHOH JillHll:H 

nocTynaeT Ha pa3roBopHhIH y3eJI tJ:epe3 pe3:HCTOp R1, BhIIIp.SIMHTeJihHhIH 
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MOCT VD1, rrapa.TIJieJihHO BKJIIOlfeHHhie cBern.z:uw,a: HL1 M TOKoorpattwm
TeJihHbIM pe3MCTop R7. 3ByKoBoti CMrHaJI c aJieKTpeTHoro MMKpocpotta rro
cTyrraeT Ha MMKpocpottHhIH ycttJIMTeJib Ha TpaH3MCTopax VT1, VT2. IlMTa
HHe MMKpocpottttoro ycMJIMTeJIH ocymecTBJIHeTc.H qepe3 RC-cpHJibTp R6, 
C4, R2, C 1. KoH,a:ettcarnp CS cpe3aeT BbICOKOlfaCTOTHhie IIIYMhI. HanpHiKe
HHe cMemettnH Ha VT2 rro,a:aeTCH qepe3 cpttJihTP R11, C6 M pe3HCTOP R9. 

TeJiecpottHhIM ycnJIHTeJih co6paH Ha TpaH3HCTope VT3. HanpHiKettne 
3BYKOBOH lfaCTOTbI c TeJiecpOHHOH JIHHHM no,a:aeTCSI Ha Hero lfepe3 pe3MCTOp 
R12 M KOH,a:eHcaTop CB. KoH,n:eHcarnp C7 CHHiKaeT ypoBeHb BbICOKOlfac
TOTHhIX rroMex. PeJncrnp R10 noaaBJIHeT 4MecTHhIH ::icpcpeKn>. 

Ilptt HOpMaJibHOH pa6oTe TeJiecpOHHOH JIMHMM CBeTMTCH CBeTO.ll:HOll 
HL1. KaK TOJibKO 6y,n:eT CHHTa Tpy6Ka Ha rrapaJIJICJibHOM TeJiecpoHHOM an
napaTe MJIH rrpOM3Be,n:eHO HecaHKQHOHHpOBaHHOe IlO)J;KJIIOlfeHHe K TCJie
cpOHHOH JIMHHH, HL1 noracHeT MJIM ero HpKocTh 3HalfnTeJibHO yMeHbIIIMT
CH. CTa6MJIMTpoH VD2 3amnmaeT pa3roBopHhlH y3eJI OT BhICOKOBOJibTHbIX 
HMilYJibCOB HanpHiKCHlrn, KOTOpbie MOryT B03HHKaTb rrpM IlO)J;HHTMH Tpy6-
Kll BO BpeMH BbI3bIBHOfO CllrHaJia MJill npH Ha6ope HOMepa. 

0AeTanflx 

Pe3ttcTOphI MOryT 6hITb Tnrra BC, MJIT, OMJIT, C2-23. 
HenoJIHpHbie KOH,n:eHcaTOphI - K10-7, K10-17, K,ll., KM-5, KM-6. OK

CMJJ:Hbie KOH,a:eHcaTOphI - KS0-35, K53-19, K53-30 HJIH HX attaJiom. 
,ll.HO/lHhIH MOCT KU407 A MOiKHO 3aMeHHTb lfeTbipbMH .n:no,a:aMM K,ll.208, 

K,ll.209, K,ll.522. 
CTa6MJIHTpoH VD2 3aMeHHeTCH KC533A HJIM JJ:BYMH-TpeMH BKJIIOlfeH

HhIMH nocJie,a:oBaTeJibHO cTa6HJIHTpoHaMM KC515A, KC213)1(, ,ll.814,ll.. 
CBeTO,a:no.n HL1 - JIIo6oii H3 cepwli KHII,ll.32, KHII,ll.40 HJIH AJI307. 
TpaH3HCTOpbI VT1, VT3 - KT3102, KT315, SS9014, nx iKeJiaTeJihHO 

no.n:o6paTb no Ko::icpcpMQHeHTy nepe.naqn TOKa 6a3bI (He Mettee 250). TpaH-
3HCTOp VT2 - cepnli KT502, KT814, KT816 c h21E He Mettee 60. 

M11Kpocpott BM1 - MK3-3 - 11cnoJib30BaH OT cTaporo KacceTHoro 
MarttnTocpotta. BMecTo Hero MOiKHO wcnoJih3oBaTb aJieKTpeTHbie MHKpocpo
HbI THnoB HM01003A, MK3-332, MK3-377 MJIM JII06b1e .npyrne MaJiora-
6apHTHbie. II1naHHe Ha HHX cJie.nyeT no.naBaTb lfepe3 pe3MCTop conpOTMB
JieHHeM 10 KOM, BKJIIOlfeHHbIM MeiK.ny JieBbIMH no cxeMe Bbrno.naMH 
pe3HCTopa R2 w KOH,n:eHcarnpa C2. 

TeJiecpoHHbIH KancroJih BF1 ttcnoJib3yeTC.H OT cTaporo pa3roBopttoro 
y3Jia. 
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2. 11. YcoaepweHcTaoaaHMe pa3roaopHoro yana 

Ha11a>1<1.1aaHMe 

Pe3HCTopoM R3 Ha KOJIJieKTope VT1 ycTaHaBJIHBaeTcH Hanp.fDKem1e 

3 .•• 6 B. Pe3HCTop RS 3a,n:aeT 'IYBCTBMTeJibHOCTh MMKpocpoHHOro ycMJIMTeJrn 

(npM yMeHhIIIeHMM ero conpOTHBJieHMH 'IYBCTBMTeJibHOCTb B03pacTaeT), 

R3 - HanpH:>KeHMe Ha KOJIJieKTope VT2 (8 ... 10 B), R14 - HanpH:>KeHMe Ha 

KOJIJieKTOpe VT3 (6 ... 8 B), R15 - rpoMKOCTh. ConpoTMBJiem1e pe3MCTopa 

R7 no.u6ttpaeTcH TaKMM o6pa30M, 'IT06b1 npM no,uHHTMM Tpy6KM Ha napaJI

JieJihHOM TeJiecpoHe npottcxo.UMJIO noJIHoe noracaHMe cBeTO.UMO.Ua HL1. Pe-

3MCTop R10 ycTaHaBJIMBaeTrn B TaKoe noJio:>KeHMe, npM KOTopoM co6cTBeH

HhIH fOJIOC 6y,ueT CJibIIIIeH KaK MO:>KHO TMIIIe. Ero peryJIMpOBKY CJie,uyeT 

npOM3BO.l{MTb B IlOCJie,UHIOIO O'Iepe,ub, M npM ee OKOH'IaHMM nepeMeHHbIH pe-

3MCT0p R10 :>KeJiaTeJihHO 3aMeHHTh nocTOHHHhIM, 113MepMB noJiy'IeHHoe co

npOTMBJieHMe. TaKa51 3aMeHa yBeJIM'IMT ,uoJiroBpeMeHHOCTb HacTpoiiKM, TeM 

6oJiee 'ITO TeJiecpoHHM Tpy6Ka MO)KeT HCilblTbIBaTb Ha ce6e :>KeCTKMe Mexa

HH'IeCKMe B03,UeHCTBMH. 

ECJIH pa3rOBOpHblH y3eJI BCTpa11BaeTrn B TeJiecpOHHbIH annapaT, B KO

TOpOM OH 6y,ueT KOMMYTMpOBaTbC}I 3JieKTpOHHbIM KJIIO'IOM, TO BbIIlpHMM

TeJihHblM MOCT TaM y:>Ke MMeeTcH, nonoMy R1, VD1,VD2 MO:>KHO He ycrn

HaBJIHBaTb. Heo6xo,uMMO TOJihKo onpe,ueJIMTh no;rnpHOCTh no.UKJIIO'IeH11H. 

B melle<jJouuoM annapame c 0uc1weotM 1lOMepoua6upamelleM c nJiaTbI 

annapaTa Y.UaJIHIOTCH Bee aJieMeHTbl, OTHOCHIIIHeCH K CTapoMy pa3roBOpHO

MY y3Jiy. 06hI'IHO aTo TpaHccpopMaTop, ,uBa .utto,ua, KOH,UeHcaTOp M He

CKOJihKO pe3MCTopoB. IIocJie arnro coe,uMHeHHH pbitiara ynpaBJieHMH, HOMe

poHa611paTeJIH 11 pa3roBopHoro y3Jia cJie,uyeT BhIIlOJIHMTh TaKHM o6pa30M, 

~ITo6hI npM IlOBOpoTe .l{MCKa JIHHMH 3aMbIKaJiaCb HaKOpOTKO, a np11 Ha6ope 

HOMepa B Tpy6Ke He pa3,UaBaJIOCb ~IIIeJIKaHbei>. 
Pa3roBopHbitt y3eJI MO)KHO CMOHTMpoBaTh BHYTPH TeJiecpoHHOtt Tpy6K11 

Ha O.l{HOM-,11.Byx rn6KHX MOHTaJKHblX IlJiaTaX HaBeCHbIM MOHTa)KOM. IlpM 

aToM aJieMeHThI R1, VD1, VD2, HL1, R7 y,uo6Hee pa3MeCTMTh B Kopnyce Te

JiecpoHa. Ilptt )KeJiaHMM, 3aMeHMB nocTOHHHhIH pe3MCTOp R15 nepeMeHHhIM 

conpoTMBJieHMeM 470 OM, MO)KHO peryJittpoBaTb rpoMKOCTh 3ByKa B TeJie

cpoHHOM KancroJie. Ho, KaK IlOKa3aJia MHoroJieTHHH npaKTMKa a1<cnJiyaTa

II;MH, MO:>KHO BilOJIHe o6oiiTMCb H 6e3 peryJIHTOpa rpOMKOCTM, oco6eHHO eCJIM 

Bbl He xonne M3MeHHTb BHeIIIHHH BH.l{ KpaCHBOH TeJiecpOHHOM Tpy61rn. 
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2. 12. AOPA&OTKA PAAMOTEnE<l>OHA 
SANYO CLT-55KM 

B HarneM o6Hxo.n:e ,n:aBHO eTaJIH rrpHBhrqHbIMH pa,n:HoTeJie¢oHbI. KTo-To 
rrpHo6peTaeT .n:oporne arrrrapaTbI H3BeeTHbIX ¢HpM, KTO-TO ,n:OBOJibernyeTe5I 
HeeJIOJKHbIMH 6e3bIM5IHHbIMH Mo,n:eJI5IMH a3HaTeKoro rrpoH3BO,n:eTBa. EeTee
TBeHHO, qTo He Bee MO,n:eJIH 06eerreq1maIOT BbieOKOe KaqeeTBO eB5I3H H eep
BHea. TaK, HarrpHMep, y He,n:oporn:x HMrropTHbIX TeJie¢oHHbIX arrrrapa
TOB-Tpy6oK eeTb eymeeTBeHHblll He,n:oeTaTOK: IlJIOXa5I eJibIIIIHMOeTb. .3To 
BbIHyJK,n:aeT IlOJib30BaTeJI5I HeBOJibHO eoBeprneHeTBOBaTb eBOe opaTopeKoe 
HeKyeerno, yrro.n:o6JI5I5Ieb ,n:peBHerpeqeeKHM rry6JIHqHbIM ,n:e5ITeJI5IM, H Bee 
3TO TOJibKO .UJI5I TOro, qrn6br Ha .n:pyroM KOHQe JIHHHH eo6eee,n:HHK He Tep5IJI 
HHTH pa3roBopa. II pHxo,n:HTC5I HeKaTh Bhrxo.n: H3 rroJIOJKeHH5I. A MeJK,n:y TeM 
IlOBbieHTb qyBeTBHTeJibHOeTb MHKpo¢oHHOfO yeHJIHTeJI5I rrepeHoeHOll 
Tpy6KH ropa3,n:O rrpome, qeM MOJKeT IlOKa3aTbC5I Ha rrepBbIH B3rJI5I,n:. ,l(JI5I 
3TOro ,n:aJKe ue o65I3aTeJibHO HMeTb rrpHHQHilHaJibHYIO exeMy pa,n:HOTeJie¢o
Ha H eepBHeHyIO .n:oKyMeHTaQHIO. 

PaeeMoTpHM .n:opa6oTKy pa,n:HoTeJie¢oHa Ha rrpHMepe pacrrpoeTpaHeH
Hoil Mo,n:eim SANYO CLT-55KM. 

IlpeJK,n:e Beero, IlOTpe6yeTe5I .n:o6paTbe5I .n:o ITJiaTbI e 3JieKTpOHHOH Ha
qHHKOH TeJie¢oHHOH Tpy6rm. )lJI5I 3TOfO, OTKJIIQqHB aKKYMYJI5ITOpHyIO 6a
Tape10, aKKypaTHO BeKpbIBaIOT Koprrye Tpy6KH, H Haxo,n:5IT MHHHaTIOpHbIH 
3JieKTpeTHbitt MHKpo¢oH. OT MHKpo¢oHa rra5rJibHHKOM MomHoeTbIO He 60-
Jiee 25 BT (qT06br He ~emµrHTb!> HaqHHKY arrrrapaTa) OTrraHBaIOT eHrHaJib
Hbitt rrpOBO,n: (BO BpeM5I pa6oTbI Tpy6KH B 3TOH ToqKe 6bIJIO Harrp5IJKeHHe 
+1.5 ... +2.5 B). ,l(a.n:ee eJie,n:yeT eo6paTb TpaH3HeTopHbitt yeHJIHTeJib, exeMa 
KOToporo rroKa3aHa Ha Plic. 2.16. 

IlpoBo,n:, paHee rro.n:eoe,n:HHeHHbitt K ~+!> MHKpo¢oHa BM1, Ha,n:o rro,n:rra-
5ITb K Bbrno.n:y KOJIJieKTopa TpaH3HeTopa VT1. Harrp5IJKeHHe rrHTaHH5I ,n:JI5I 
MHKpo¢oHa HYJKHO B35ITb e ,n:pyroil ToqKH. Y .n:o6Ho rro,n:BeeTH ITHTaHHe e 
Bhrno.n:a 8 MHKpoexeMbI I C205 ( o6o3HaqeHHe Ha rrJiaTe ), .n:opoJKKa OT KOTO
poro H,n:eT K TpaH3HeTopy Q201 H O,n:HOMY H3 KepaMHqeeKHX 6JIOKHpOBoq
HbIX qHrr-KOH,n:eHeaTOpOB. 
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2.12. Aopa6oTKa paAlllOTenecl>oHa Sanyo CLT-55KM 

R1 
18K 

co 

"' <'i 
<tj 

+ 

~---------~KBblB. 81C205 
+Vn 3.5 .. .4.1 B 

R21M 
,--i:$J~---- K M~Kp. yc~n. 

+1.5 ... 2.5 B 

C1 
0.1 

VT1 
2SC2785L 

R3• 
390 

f 

Puc. 2.16. 3JieKTp11•reCKa5I cxeMa rrpocTOro 

. Mll:Kpo<l.ioHHOfO yc11JI11TemI 

Ha cporn c PHc. 2.17 noKa3atto, Ky,na B nnaTHOM peJKHMe npMcoe,nH
HHTh KpactthIM npoBo,n OT MHKpocpotta BM1 (K TO"l!Ke Rec Ha ne';IaTHOM 
rnraTe). 

Puc. 2.17. <DoTO yqacTKa rre'IaTHOM rrJiaTbI Tpy6K11 

c MeCTOM IlO,l(KJilO'IeHmI MMKpo<l.iotta 
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rnaaa 2. CxeMbl AJISI CT81.4MOH8PHOM Tene<l>OHMM 

IlocJie rrpoBe.n:eHHOtt Mo.n:epm13al(HH pa6oTa yrroM5rnyrnro pa.n:HoTeJie

<PoHa rrpeo6pa3HTCH: 

• Bo-rrepBbIX, IIOJIHOCTbIO HC'Ie3HYT CHJibHbie HCKaJKeHHH 3ByKa, B03HH

KaBIUHe Ha MaJIOH rpOMKOCTH. 

• Bo-BTOpbIX, yJiytJIIIeHMe 'IYBCTBHTeJibHOCTH II03BOJIHT BeCTH pa3roBo

pbI, He IIOBbIIIIaH fOJIOCa H He 3a.n:yMhIBa5l:Cb 06 OIITHMaJibHOM IIOJIOJKe

HHH Tpy6KH OTHOCHTeJibHO fOJIOBbI. 

L{oIIOJIHHTeJibHbie .n:eTaJIH BHOBb co6paHHOfO ycHJIHTeJIH MOJKHO pac

IIOJIOJKHTb HaJ( IIIHpOKOH .n:opoJKKOH o6mero rrpoBo.n:a, u.n:ymen ITO rrpOTHBO

IIOJIOJKHOMY OT MMKpocxeMbI IC205 Kpa10 rretJaTHOH rrJiaTbI, HarrpoTHB oT

ceKa J(JIH aKKYMYJIHTOpHott 6aTapeu. TpaH3HCTOp VT1 MOJKHO 3aMeHHTh 

JII06brM KpeMHHeBbIM MaJIOMOIIJHbIM TpaH3HCTopoM CTPYKTYPhI n-p-n c K0-

3cpcpul(MeHTOM rrepe.n:atJH TOKa 100 ... 400. 

B orpaHMtJeHHOM o6beMe TeJie<l>oHHOtt Tpy6KH rrpome ycTaHOBHTh TpaH-

3Mcrnp B MHHHaTIOpHoM KOprryce, HarrpMMep, TMrra KT3130, KT3129, 

2SC2785, 2SC2710 HJIH 6eCKoprrycHbIM BapHaHT THna KT314A2, KT369B1>. 
qyBcTBHTeJihHOCTh y3Jia (ycHJieHue) 3aBHCHT oT conpoTHBJieHHH pe3ucrnpa 

R3. Kott.n:ettcarnp C 1 MaJiora6apHTHhIH KepaMM'IeCKHH HJIH SMD. 

R36.2K 
.--.-----GU-----+- +Vn 3.6 ... 5.6 B 

C2 
Io.22 

VT2 
KT3130A9 

Puc. 2.18. )lpyrnii: BapnaHT 
MHKpo<f>oHHOro ycHJIHTe.JI.SI 

L{opa6oTKa MHKpo<l>oHHblX 

ycMJIHTeJie:ii aKTYaJihHa H B .n:py

rux MOJ(eJIHX 6ecIIIHYPOBbIX TeJie

<PoHOB. E.n:MHCTBeHHM cepbe3-

Ha5l: rrpo6JieMa, KOTOpM MOJKeT 

B03HHKHYTb npH OTCYTCTBHH cxe

Mbl 3JieKTpOHHOro 6JioKa TeJie

<PoHHOH Tpy6KH: OTKy.n:a B35l:Tb 

mITami:e 1.5 .•. 3 B, c noJie3HbIM 

TOKOM 150 .•. 500 MKA )J;JIH 3JieK

TpeTHOro MHKpo<Potta npH ycJio

BHH, 'ITO MHKpo<t>oH J(OJIJKeH 

IlOJiyqaTb ero TOJibKO npH pa3ro

BOpe, HHaqe 6y.n:eT HeCKOJibKO IlOBbIIIIeH TOK, ITOTpe6m1eMbIH Tpy6KOH B pe

JKHMe OJKHJ(aHHH. IlpH 3aTpy.n:HeHHHX B 3TOM cJiyqae, HanpHJKeHHe IlHTa

HHH MO)KHO B35l:Tb c OJ(HOro H3 CHfHaJibHblX cBeTOJ(HOJ(OB HJIH IlOCTpOHTb 

HeMHOro 6oJiee CJIO:lKHblH y3eJI (PHC~ 2.18). 

1> Ec1m wcnoJib3yeMbIH TpaH3HCTop 6y,neT p-n-p-Twna (KaK, HanpwMep, KT3129), TO B 

cxeMe, Il0Ka3aHHOH Ha Puc. 2.16, Heo6xom1.MO IlOMeHRTb MecTaMH 3CMJIIO H HanpRJKemte 

nHTaHHR, a TaKlKC IlOJIRpHOCTb IlOJ{KJIIOqeHHR MHK.pO<j>OHa. (llpuM. Hay't. peiJ.) 



2. 12. Aopa6oTKa paAMOTene<l>oHa Sanyo CLT-55KM 

B 3TOH cxeMe muamie Ha MMKpocpoH rroL{aeTrn qepe3 TpaH3MCTOpHhIH 

KJHO'I VT1. Manora6apMTHhIH TaHTaJIOBhIH KOHLJ:ettcarnp C1 yCTpam1eT He-

6oJihIUOH cpoH, KOTOpbIH MOJKeT B03HMKHYTh M3-3a Toro, 'ITO Kopnyc MM

KpocpoHa OTCOeL{MH~H OT o6Uiero rrpoBOL{a. IlpaBbIH (no cxeMe) BhIBOL{ pe-

3MCTOpa R3 rroLJ:cOeLJ:MH.HIOT K pa3'heMy LJ:JI.H IIOLJ:KJIIO'IeHM.H aKKYMYJIRrnpa. 

Ilo OIIMCaHHOH MeTOL{MKe MOJKHO YJIY'IIllMTh rrapaMeTpbl pa3roBopHhIX y3-

JIOB M npOBOL{HhIX TeJiecpOHHhIX annapaTOB, co6paHHhIX no npocTeHIUMM 

cxeMaM. 
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2. 13. YCMnEHME rPOMKOCTM 
B nPOBOAHOM TEnE<bOHHOM 
AnnAPATE 

qacTO IIOJlb30BaTeJIH o6hILIHbIX npoBO,l(HbIX TeJie¢OHHbIX annapaTOB 

He,n;OBOJibHbI HX ypoBHeM rpOMKOCTH. 3Ta npo6JieMa TeM 6oJiee aKTYaJibHa, 

'ITO cpe,n;H HaCeJieHH.H, IIOJlb3YIOIUeroc.H ycJiyraMH aBTOMaTHLieCKHX H HHbIX 

TeJie¢oHHb!X CTaHI~HH, MHOro JIIO,n;eu IIo:>KHJioro B03pacTa c nottmKeHHbIM 

cJiyxoM. MeJK,n;y TeM ecTh npocTOH crroco6 yBeJIHLieHH.H rpoMKOCTH TeJie

¢oHHoro arrnapaTa (TA) 3a CLieT IIOBbIIIIeHH.H ypOBH.H CHrttaJia Ha TeJie¢oH

HOM KaHaJie. 

Ha Puc. 2.19 npe,n;cTaBJieHa cxeMa npocrnro ycHJIHTeJI.H Hanp.HJKeHH.H, 

peaJIH30BaHHa.H Ha O,l(HOM TpaH3HCTOpe, KOTOpyro MOJKHO IIOBTOpHTb 3a 

0,l(HH Betiep. 

3eneHbl<\ <---f 
Cl 
3.3 

BF1TK-67H 

+ 

~---+ KpacHbt.i 

Puc. 2.19. 3JieKTpw1ecKrur cxeMa ycwmuem1 HarrpmKeHH.H AJI.H TA 

3JieMeHTbI CXCMbI 3aKpeIIJI.HIOTC.H HaBeCHbIM MOHTaJKOM H pacnoJiara

IOTC.H BHYTPH KOpnyca TeJie¢oHHOM Tpy6KH. y CTpOMCTBO IIO,l(KJIIOLiaeTC.H B 

COOTBeTCTBHH c o6o3HaLieHHCM Ha cxeMe K coe,n;HHHTeJibHbIM npOBO.l(aM Te

JiecPOHHOM Tpy6KH, KOTOpbre, KaK rrpaBHJIO, HMCIOT UBCTa KpaCHbIH, 6eJihIM 

H 3eJieHhIH. 0,n;HaKo B cJiyLiae, ecJIH npoBo.n;a .n;pyro:H uBeToBo:i1 raMMhI, pe

KoMeH.n;yro no.n;KJiroLiaTh YCTPOHCTBO cJie.n;yromwM o6pa3oM: KpacHbIH H 6e

JihIH (Ha cxeMe) IlO,l(KJIIOLiaIOTC.H napaJIJieJibHO MHKpo¢oHHOMY KaIICIOJIIO, 

npHLieM HX ¢a3HpOBKa (IIOJIIOCOBKa) He IIpHHUHIIHaJibHa. 3eJieHhIM (no 
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- 2. 13. Yci.meH111e rpoMKOCTlll a npoaOAHOM Tenecj>oHHOM annapaTe 

cxeMe) rrpoBo.u rro,n:KJiroqaeTcJI K TpeTheMy rrpoBo,n:y B Tpy6Ke TA, Bhrne,n:eH

HOMY K HayIIIHH.KY (TeJiecpOHHOMY KaITCIOJIIO). 

HerrOJrnpHhlH KOH,UeHCaTOp c 1 MOJKeT H.MeTh eMKOCTh B ,UH.arra30He 

1...5 MK<l> (6oJiee He JKeJiaTeJihHO ). Ero rnrr K10, K26, KLI.4-23 HJin aHaJio

rnqHhIH Ha pa6oqee ttarrpJI:lKemi:e He Mettee 10 B. Ero MOJKHO cocTaBHTh H3 

.UBYX IlOCJie,UOBaTeJihHO BKJIIOqeHHhIX OKCH,l{HhIX KOH,UeHCaTOpOB (rrJIIOC K 

rrJirocy HJIH MHttyc K MH.Hycy) THrra K50-12 HJIH attaJiornqHhIX. Ha3ttaqe

HHe .uaHHOro KOH,UettcaTopa B TOM, ~TO OH He rrporrycKaeT IlOCTOJIHHYIO co

CTaBJIJIIOllIYIO ttarrpJIJKettnJI B 6a3y TpaH3HCTOpa VT1, a rrepeMeHHhIH TOK 

rrporrycKaeT 6ecrrperrJITCTBeHHO. Pe3H.cTOp R1 3a,n:aeT CMe111em1e B 6a3y 

TpaH3HCTopa VT1, o6ecrreqH.BaJI pe:lKH.M ycHJieHHJI 6e3 ncKaJKeHntt. 

BMecTo yKa3attttoro Ha cxeMe TpaH3HCTopa, MOJKHO ncrroJih30BaTh 

KT361, KT3107 c JII06h1M 6yKBeHHhIM HH.UeKcoM, a TaKJKe repMaHHeBhie 

TpaH3HCTophI p-n-p THrra MII40A, MII26 H. attaJiornqHhie. XopoIIIH.e pe-

3YJihTaThI rroJiyqaroTcJI TaKJKe rrpH HcrroJih30BaHHH B KaqecTBe ycHJIH.TeJIJI 

repMattHeBoro MaJIOIIIYMJI11Iero Tpatt3HCTopa MII39E. 

Ll,no,n:h1 MO)KHO 3aMeHH.Th JII06hIMH H.3 cepHtt KLI,102, Ll,226, Ll,310, Ll,223 

H attaJiornqtthIMH. IIocTOJIHHhIH pe3HCTop - Jiro6oi1: c MOllIHOCThIO pacceJI

HH.JI 0.25 BT. I13MeHeHHeM HOMHHaJia 3TOro pe3HCTOpa MOJKHO KOppeKTH.

poBaTh ycaJieHH.e. 

B ttaJiaJKH.BaHH.H yCTpottcTBO He tty)K.l{aeTcJI. Otto HOpMaJihHO pa60TaeT 

co BCeMH THilaMH OTeqecTBeHHhIX TA, BhlilYllieHHhlX ~co BpeMeH I(apJI ro

poxai> H COOTBeTCTBeHHO co BCeMH ll3BeCTHhIMH TeJiecpOHHhIMH. KaITCIOJIJI

MH c corrpOTHBJiettneM KaTyIIIKII 50 .. .500 OM. EcJIH Ha KarrcroJie ecTh o6o-

3HaqeHIIe IlOJIIOCOB ( + II - ), TO IlO,l{KJIIOqaTh ero Ha,UO TaK, KaK IlOKa3aHO Ha 

cxeMe. 

C noMOUJ,b10 arnozo ycUJlurneJLR HanpRJ1CeHue cumaJla Ha rneJte<jJOHHO.M 
'JWHaJle yBeJlU'llUrnCR 6oJtee 'l/e.M 8 5 pa3, 11rno caeJlaern nepel080pbt no rneJte
<jJoHy 6oJtee npURrnHbtMU u 1w.M<jJoprnHbtMU. 
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2.14. YCMnEHME rPOMKOCTM'TA 

HacTOJibHbie pa;:i:HoTeJiecpoHbI c He6oJibIIIoii: AaJibHOCTbIO IIIHpoKo no

ny;rnpHbI cpeaH HaceJieHH5I. OaHaKo He Bee 3HaIOT, 'ITO pa;:i:HoKaHaJI, no Ko

TOpoMy TpaHCJIHpyeTC5I pa3fOBOp B pe)KHMe aynJieKCHOM CB5I3H MO)KHO 

npocJiyIIIHBaTb no paaHonpHeMHHKY YKB aHana3oHa. HeK0Topb1e MoaeJIH 

pa,n:HOTeJiecpoHoB (KaK npaBHJio, HaH6oJiee aopome) KOHCTPYKTHBHO o6ec

netIHBaIOT rpoMKYIO CB5I3b. B TaKOM cJiyqae AHHaMHK (H3JiyqaTeJib) Haxo

AHTC5I B Kopnyce 6a3bl pa,n:HOTeJiecpoHa, H o«rpoMKa5I CB5I3b1> BKJIIO'IaeTC5I 

Ha)KaTHeM TOJibKO oaHoii: KJiaBHIIIH. Ho aTo cKopee qacTHbIM cJiyqaii:. 

A KaK 6hITb, eCJIH rpoMKoroBop5IUia5I CB5I3b B BaIIIeii: MoaeJIH pa,n:HoTe

JiecpoHa He rrpeaycMoTpeHa? B TaKoii: CHTyau;HH B Katiecrne rpoMKoroBop5.1-

Uieii: npHCTaBKH MO)KHO rrpHcrroco6HTb YKB qM pa.n:worrpHeMHHK MJIM Te

JieBH3op. 

B npeaeJ1ax oaHoii: KBapTHpbI HJIH KOMHaTbI MO)KHO 6e3 oco6oro Tpyaa 

-«BKJIIO'IMTb1> rpoMKyIO CB5I3b, 'IT06b1 pa3roBop Me)l(Ay ABYM5I a6oHeHTaMM 

CTaJI CJibIIIIeH apyrHM JIIOA5IM, Haxoa5IUIHMC5I B rroMemeHHM. TaKoe o6me

HMe MO)KeT 6b1Tb IIOJie3HO AJl5I o6MeHa MHeHH5IMH, Ha pa3JIH'IHbIX COBema

HH5IX H KOHcpepeHU:H5IX, KOraa o6cy)KaaIOTC5I Ba)l(Hble H HacyUIHbie BOIIpO

Cbl c yqaCTMeM 6oJibIIIOro KOJIH'IeCTBa JIIOaeii:. 

EcJIH B rroMemeHHH HMeeTC5I YKB rrpHeMHMK, ero BKJIIO'IaIOT, H noatto

C5IT ero aHTeHHY K attTeHHe Tpy6KH pa,n:HOTeJiecpotta (HJIH 6a3bl pa;:i:MoTeJie

cpoHa) Ha B03MO)KHO 6JIM3Koe paccT05IHMe. CHrttaJI pa,n:HOBOJIH, H3Jiyqae

MbIX paaHOTeJiecpoHOM, HMeeT IIIHpOKMM crreKTp rapMOHHK OTHOCHTeJibHO 

ocHOBttoii: MoayJIHpyromeii: qacTOTbI, rroaToMy pa;:i:HorrpweMHMK 6e3 Tpyaa 

rroii:MaeT oaHy H3 rapMOHHK cHrnaJia paawOTeJiecpoHa. ,ll.JI5I aTOro B 6oJib

IIIMHCTBe CJiyqaeB aa)Ke He Tpe6yeTC5I HaCTpaMBaTb qacTOTY pa;:i:MorrpMeM

HMKa. Tpe6yeTC5I TOJibKO ycTaHOBMTb HY)KHYIO rpoMKOCTb ycMJIHTeJI5I pa

aHorrpHeMHHKa, 'IT06b1 BOC1IpOM3BOAMMbIM AMHaMHKOM CMrHaJI BocrrpHHH

MaJIC5I Ha CJIYX KOMcpopTHO M 6bIJI CJihIIIIeH BCeMH 6e3 aKyCTH'IeCKHX 

HCKa)KeHMM M -«CBHCTa1> caMOB036y)l(AeHM5I. 
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2.14. YcMneHMe rpoMKOCTM TA 

EcJIH npoCJIYIIIHBaTh CHrHaJI qepe3 aBTOM06MJihHYIO MarHMToJiy, TO no

HBJUieTc.si: B03MO)KHOCTh 3aimCaTb pa3roBOp. 

,llJIH BKJIIOlJeHM.SI rpOMKOroBop.sun:e:H: CBH3H c IlOMOin:hIO TeJieBM30pa .na· 

)Ke He Tpe6yeTCH 6JIM3KOro pacnOJIO)KeHMH aHTeHH OTHOCMTeJibHO ,npyr 

.npyra • .llm1 3TOro HMO HaCTpOHTh O,nHy H3 nporpaMM TeJieBH30pa Ha '!aCTO

TY pa,nnoTeJieq>0Ha, qeM M ,nocTnraeTc.si: npneM no pa.nnoKaHaJIY n Bocnpo

H3Be,neHne qepe3 BHYTpeHHHe ,nHHaMH'IecKne roJioBKH TeJieBH3opa1>. 

0 B1011oqeutte rpoMKoroeopllwelt CBll3tt c not-tOlllblO TeneeuJopa BOJMO)l(HO npu 

HCil0Jlb30B3HHH ero c KOMH3THO!t aHTeHHO!t. IlpH HCilOJlb30B3HHH TeJleBH3HOHHOH aHTeHHbl, 

pacaOJIO)l(eHHOH Ha Kpblwe, a TeM 6onee KOJIJleKTHBHOH 3HTeHHbl, 3TO BPH.ll JIH IlOJl}"IHTCfl. 

(llpuM. HOy'I. peiJ.) 

--- 129 



2. 15. YCOBEPWEHCTBOBAHME 
lf1 BOCCTAHOBnEHME 3TA 

CaMoli: pacrrpoCTpaHeHHOH HewcrrpaBHOCTbIO B 3JieKTpoHHbIX TeJie¢oH
HbIX armapaTax ( 3T A) 51BJI51eTc51 HewcrrpaBHOCTb Ha6opa HOMepa. TI pwnrn 
3TOro 51BJieHH51 HeCKOJibKO, paCCMOTpHM HX no Mepe 'IaCTOTbl rrp051BJieHH51: 
HeHcrrpaBHOCTb uerrn IIHTaHH51 MHKpocxeMbl 3JieKTpOHHOro Ha6opa HOMepa 
(naJiee - MC 3HH), BHyTpeHH5151 HewcrrpaBHOCTb MC 3HH, Bb1xon H3 
CTp051 TpaH3HCTOpOB HMIIYJibCHOro (HK) HJIH pa3roBOpHOro (PK) KJIIO'IeH 
(ycHJIHTeJieli: TOKa). 

IlpeJKne 'IeM orrpeneJIHTb pa6orncrroco6HocTb MC 3HH, rrpoBep51IOT 
uerrb ee IIHTaHH51, conepJKaruy10, KaK rrpaBHJIO, orpaHH'IHTeJibHbIH pe3HCTOp, 
nwon H OKCHnHblH KOHneHCaTop. 3Ta THIIOBa51 uerrb MOJKeT o6ecrre'IHBaTb 
IIHTaHHe MC 3HH KaK no HMIIYJibCHOro KJIIO'Ia (HK), TaK H ITOCJie Hero. 

B rrepBOM cJiy'Iae rrHTaHHe MC 3HH rrpw cpa6aThrnaHHH HK HHKorna 
He OTKJIIO'IaeTC51. B npyroM CJIYlJae B rrHTaHHe MC 3HH KOMMYTHpyeTC51 
rrpH H3MeHeHHH peJKHMa, 'ITO rrpHBOnHT K He3Ha'IHTeJibHOMY CHHJKeHHIO 
IlOTpe6JieHH51 TOKa MHKpocxeMOH. 

K nepeKmoYaremo 
peJKHMOB 

~--.... (pb1Y3JKHOMY •n• repKOHHOMY) 

s~21--
' I I I 
I I 
I I 
.. ___ ..J 

VD1, VD2 
KT503r 

K pa3roeopHOMY 
yJny 

Puc. 2.20. T1mosoe coeti:HHeHHe 
BbIXoti:a MC 3HH H HMrryJibcHoro 

TIJaH3HCTOpHoro KJIIO'Ia 

MeCTo coenwHeHH51 Bblxona MC 
3HH H HK Ha TpaH3HCTopax VT1, 
VT2 ( o6o3Ha'IeHHe aBTOpa) HJIJIIOc
TpwpyeT Pnc. 2.20. 

qT06bI ynocTOBepHTbC51 B HC
rrpaBHOCTH MC 3HH Hano mMe
pHTb Harrp51JKeHHe Ha KOJIJieKTOpax 
TpaH3HcrnpoB HK 3HH. EcJIH 3TO 
Harrp51JKeHHe MeHbllle +5 B, o'IeBHn
HO, rrpo6HTbl nwonhI BbIIIp51MHTeJib
HOfO MOCTa Ha Bxone TA B MeCTe 
rronKJIIO'IeHH51 K T JI. EcJIH Harrp51-

JKeHHe B 3TOM y3Jie 6JIH3KO K 3Ha'IeHHIO +60 B, a Harrp51JKeHHe Ha 6a3e rrep
Boro TpaH3HCTopa HK 6JIH3KO K HYJIIO, o'IeBHnHo, TpaH3HCTOpbI HK wc
rrpaBHbI, a HeHcrrpaBHOCTb HMeeTC51 BO BHyTpeHHeH cxeMe MC 3HH, Ha ee 
BbIXone, KOTOpbIH rrpo6HT Ha 3eMJIIO. 
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------- 2.15. YcoaepweHCTBOB8HMe Ill BOCCT8HOB118Hlll8 3TA 

qT06h1 y6e,n:MTbca B 3TOM npe,n:noJioiKeHMM, oTcoe.n:MH.HIOT Bhixo.n: MC 
3HH OT 6a3hI TpaH3MCTopa VT1 11K (rnqKa A, CM. Puc. 2.20). Ilptt 3TOM, 
ecJIM HanpaiKeHMe Ha KOJIJieKrnpax VT1 M VT2 OKaiKeTca B ,n:Mana3oHe 
5 ... 15 B, 3HaqMT, npe.n:noJioiKeHMe BepHo, M MHKpocxeMy 3HH 3aMeHaIOT. 

,llJia npoBepKH npaBMJibHOCTM pa60Tbl TpaH3MCTOpHOro KJIIOqa (ycMJIM
TeJia TOKa) K 6a3e nepBoro TpaH3MCTOpa VT1 (npH oTcoe,n:MHeHHOM Bhixo,n:e 
MC 3HH) cJie,n:yeT no,n:KJiroqMTh MHKpoBhIKJIIOqaTeJih SB1 c cpHKcautteM: 
cocTO.HHMa (HanpttMep, MMHM-TyM6Jiep MTS-1) - OH o6Be,n:eH Ha 
Puc. 2.20 nyHKTHpoM. 

B pa30MKHYTOM cocTO.HHMM SB1 HanpaiKeHMe B o6be,n:MHeHHoi1 ToqKe 
KOJIJieKTopoB VT1, VT2 ,n:OJiiKHO 6hITh B npe,n:eJiax 5 .. .15 B, a nptt 3aMhIKa
HMM KOHTaKTOB SB1, OHO yBeJIMqMBaeTca .n:o +60 B - HanpaiKeHMa B TeJie
cpoHHOH JIMHMM. EcJIM 3Toro He npoH30llIJIO, 3HaqMT, ~npo6MThI• TpaH3Mc
TOpbI VT1 MJIM VT2. IlpH Bhixo.n:e M3 CTPO.H ,n:aiKe o,n:Horo TpaH3Mcrnpa (H3 
3TOH napbI) iKeJiaTeJibHO 3aMeHMTb o6a, npHqeM Ha OTeqeCTBeHHhie aHaJIO
rn KT503, TaK KaK nocJie,n:HHe Ha npaKTMKe oKa3bIBaIOTca 6oJiee ycrnii:qM
BhI K nepeHanpaiKeHMIO M MMilYJihCHOMY xapaKTepy pa6oThI ,n:aHHoro y3Jia. 

AHaJiornqHaa npoBepKa npoM3BO.UMTca ,n:Jia pa3rOBOpHoro y3Jia (PK), 
ecJIM OH 3a,n:ei1cTBOBaH B cxeMe TA. 

EcJIM Bee iKe HettcnpaBHOCTh o6HapyiKeHa B uenH nHTaHMa MC 3HH 
( 06 3TOM 6hIJIO 3aMeqeHO Bbillle ), TO, He M3MeHaa cxeMbI M 3KOHOM.H BpeMa 
Ha peMOHT TA, pa3yMHO npo,n:y6JittpoBaTh nMTaHMe MC 3HH TaK, KaK aTo 
noKa3aHo Ha Puc. 2.21. 

VD1-VD2 
KT522A 

VD1 

K nepe<noo'll!Temo 
pllJKMMOB (pbNaJICHOMY) 

MnM repkOHHOMy 

R2 
100t< 

+ Cl 

I 10.0 
168 

Puc. 2.21. CxeMa rro,zuCJI10qeHHH .Z1;y6Jmpy10mero rrHTaHHH K MC 3HH 
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2. 16. 81<.nlOLIEHME CBETA OT 3BOHKA 
TEnECl>OHA 

HttorJJ:a B03HHKaeT Heo6xoJJ:HMOCTh CBeTOBOH HHJJ:HKaUHH noCTyna

rorn:i-i:x TeJiecpoHHhIX 3BOHKOB. HHJJ:HKarnp MO:>KeT noTpe6oBaTbC51 B cttTya-

1.u,rnx, KOrJJ:a no KaKHM-TO npttqttHaM 3BYK TeJiecpoHHoro annaparn OTKJiro

qeH HJIM y6aBJieHa rpOMKOCTh; TeJiecpOHHbIM annapaTOM Il0Jlb3YIOTC51 JIIOJJ:M 

c OCJia6JieHHhIM CJIYXOM; annapaT HaXOJJ:lITC51 BMeCTe c a6oHeHTOM B rnyM

HOM IlOMemeHMil, HanpHMep: B rapa:>Ke, 3aBOJJ:CKOM 11exy lI B MHhIX MeCTax. 

OT JJ:pyrttx aHanornqHhIX ycTpoiicrn KOHCTPYKI.IHIO OTJittqaeT To, qTo JJ:JI51 

lIHJJ:HKal.IHM MOryT lICilOJib30BaThC51 HeCKOJibKO lIHJJ:HKaTOpOB, paccq11TaH

HhIX Ha Hanp51:>KeHtte 220 B. CxeMa yCTpoikrna noKa3aHa Ha Poe. 2.22. 

Rl 1.6K 
~1-c-,---, 

'i§ 1.0X250B 

~" 
~I 
c;C: 

~ 
"" R2 1.6K 

C2 1.0X250B 

EL1 25 ... 2000 Br 

U1,U2 AOY103B1 

Puc. 2.22. 3JieKTplfqecKM cxeMa lfHAJfKaTOpa TeJie<t>oHHbIX 3BOHKOB 

,UJI51 Il30Jl511.Illll BXOJJ:HOM qacTM yCTpoikrna OT ClIJIOBOro Y3Jia MCTIOJ!b3Y

IOTC51 TllpIICTOpHbie OilTpOHbl u 1 tt U2, KOTOpbie o6ecneqttBaIO'f HaJJ:e:>KHYIO 

pa3B513KY OT ceTeBOfO Hanp51:>KeHH51. Ilpu IlOCTYTIJieHilll BbI3bIBHOro CllrHaJia 

nepeMettttoe ttanp51:>KeHIIe qepe3 TOKoorpaHuqttTeJibHhie pe3IICTOpbI R 1, R2 

H KOHJJ:eHcaTOphI C 1, C2 noCTynaeT JJ:JI51 BhIIIp51MJietttt51 Ha JJ:MOJJ:HhIH MOCT 

VD 1. Bb111p5IMJieHHoe Hanp51:>KeHHe cpttJihTpyeTc51 KOHJJ:eHcarnpoM C3. 

B Kaqecrne Harpy3KH K BhIXOJJ:Y JJ:HOJJ:Horo MOCTa VD1 nocJieJJ:oBaTeJihHO 

TIOJJ:KJiroqeHhI CBeTOJJ:HOJJ: HL1 II II3Jiyqaromue JJ:HOJJ:hI onTpOHOB U1 u U2. 

KorJJ:a nocrynaeT BhI3hIBHOM cttrnaJI, Tttpttcrnpttbie qacni: onTpOHOB OT

KphrnaroTc5I, qepe3 JJ:HOJJ:HhIM MOCT VD2 H ynpaBJI5IIOI.lltte aJieKTPOJJ:hI TttpHCTO-
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2. 16. 81<.mo'feHMe caeTa OT 3BOHKa Tenect>oHa 

pon VS 1, VS2 Haq1rnaeT rrpOTeKaTb TOK, ti:ocTaTOqHhIH ti:Jrn OTKphITM.H 

rn:pncrnpon VS 1 M VS2, qrn 6yti:eT corrpono)K)J;aThca 3aJKttraHtteM JiaMrrhr EL 1. 

HoMMHaJihI 3JieMeHTOB rrono6paHhr TaKMM o6pa3oM, lfT06br rrptt BhI3hIB

HOM CMfHaJie JiaMrra CBeTMJiaCh, He3HalfMTeJibHO Mep[(a.H, rroqn1 IIOJIHbIM 

HaKaJIOM, a rrptt Ha6ope HOMepa CJieti:OBaJIM KOpOTKMe BCIIblllIKM rrpttMepHO 

B IIOJIOBMHY MOI[(HOCTM. TaKOH peJKMM He C03ti:aeT Heyno6cTB rrptt IIOJib30-

BaHMM TeJie<f>oHHhIM arrrraparnM. EcJIM Heo6xonnMo IIOJIHOCThIO MCKJIIO

lfMTh MepuaHtte JiaMIIbl BO BpeM.H Ha6opa HOMepa, MOJKHO yCTaHOBMTb B 

TeJie<f>oHHbIH arrrrapaT )l;OIIOJIHMTeJibHbIH BbIKJIIOqaTeJih, KOTOpbIH 6br OT

KJIIOqaJI CBeTOBOH CMrHaJIM3aTOp OT TeJie<f>oHHOH JIMHMM rrpM IIO)l;H.HTMM 

Tpy6Ktt. KoHti:eHcarnp C3 rrpenornpamaeT cJiyqaiiHhre ncrrhillIKM JiaMIIhI 

nptt KOpOTKMX MMIIYJibCHbIX IIOMexax B TeJie<f>oHHOH JIMHMM. 
Pe3ttCTOphr MOJKHO rrpttMeHMTh Tttrron MJIT, C2-23. KoHti:eHcarnphr 

C 1, C2 - K73-11, K73-17, K73-29, C3 - K50-35. MaJiora6apttTHhre nno.n

Hbre MOCThI KU422f MOJKHO 3aMeHMTh Ha KU407 A MJIM BhmpaMMTeJihHhr

MM nnoti:aMM cepttif K,[{209, K,[{258 (c HHti:eKcaMH B ... ,[{), K,[{105 (B ... f). 
TttpttcTopHhre ompoHbI AOY103B MOJKHO 3aMeHMTh Ha 30Y103 c 

HHti:eKcaMM A. .. B HJIM AOY103E. OmpoH 30Y103f, rro crrpaBOlfHhIM 

naHHhIM, BhrnepJKMBaeT BhIXOti:Hoe o6paTHoe HarrpaJKeHtte no 400 B. Ilptt 

ero rrpttMeHeHMM nna OIITpOHa MOJKHO 3aMeHMTb O)l;HMM, B 3TOM cJiyqae 

BhrpaBHMBaIOI[(Me HarrpaJKeHHe pe3MCTOpbI R3 M R4 He HYJKHhI. 

B ycTpoiicTBe MOJKHO rrpttMeHMTh TttpttcTopbr cepttH KY202 c HHti:eKca

MM K, JI, M, a rrpn MOI[(HOCTM JiaMrr HaKaJIMBaHM.H He 6oJiee 400 BT -

KY201JI. YcTaHaBJIMBaTb TttpttcTOpbr Ha TerrJioorno,nhr He Tpe6yeTca. 

IlpenoxpamneJih FU1 Bhr6npaIOT Ha TOK, rrpHMepHo B.D;Boe 6oJihllIMH, 

qeM IIOTpe6JI.HIOT JiaMIIhI. HaIIpttMep, ecJIM B Kaqecrne Harpy3KM 6yneT IIon
KJIIOqeHa onHa JiaMIIa Ha 200 BT, TO IIpenoxpaHnTeJib ti:OJIJKeH 6hITh paccqn

TaH Ha 2 A. IlpaBMJibHO co6paHHbIH M3 MCIIpaBHbIX )l;eTaJieH MH)l;MKaTOp 

3BOHKOB Half:irnaeT pa6oTaTh cpa3y. K TeJie<f>oHHOH JIMHMM cJienyeT IIon

KJIIOlfaTh He 6oJiee O)l;HOfO MH)l;MKaTopa. IlpH Heo6xoti:MMOCTM MOJKHO non

KJIIOlfMTb K yCTpoiicrny HeCKOJihKO JiaMrr HaKaJIMBaHM.H, pa3MeCTMB nx B 

pa3HbIX IIOMel[(eHM.HX. 
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3. 1. AAT"IMKM ABM>KEHMSI 

-
B npH6opax oxpaHhI Hepe,nKo MOX<HO BCTpeTHTb 6ecKoHTaKTHhie ,naT

'IHKH, pearnpyromHe Ha Tern10Boe HJJiy'leHHe. BHenrne OHM BhirJI.s.i,n.s.iT KaK 

Kopo6otIKH c BbIIlYKJibIM MaTOBblM CTeKJIOM, o6pameHHbIM K 30He oxpaHbI. 

MaTOBoe CTeKJio Heo,nHopo,nHo, a BhIIlOJIHeHo H3 ceKTopoB c pa3HbIM yrnoM 

HaKJIOHa H nJIOTHOCTH OTHOCHTeJihHO IlOBepxHOCTH •. 3TH CeKTOpa - JIHH3hl 

<l>peHeJI.H. lfaBeCTHbIH <PpaHUY3CKHH H306peTaTeJib <l>petteJib 3HaMeHHT 

TeM, 'ITO B Ha'!aJie xx BeKa npe,nJIO)KHJI H BOnJIOTHJI B peaJibHOCTb npoeKT 

o6opy.noBaHH.H Ma.HKOB cneuHaJibHbIMH BhIIlYKJibIMH CTeKJiaMH Heo.nttopo.n

Horo cocTaBa. CBeT, nponymeHHbIH qepe3 TaKHe JIHH3hI, npoHHKaeT CKB03h 

ryMaH Ha MHoro MOpCKHX MHJib. 

B 3aBHCHMOCTH OT THna npHMemteMoii JIHH3hI MOX<HO noJiyqaTb Tep

pHTOPHIO nepeKpbITH.H (oxpaHbI) .naTtIHKa BepTHKaJibHYIO - THna ~3aHa

Bec~. IUHpoKyro no rny6nHe, c<PoKycupoBaHHYIO HJIH pa3MhITyro. Kor.na B 

30He JamHTbI nO.HBJI.HeTC.H H3JiyqaTeJib TenJia - qeJIOBeK HJIH )l{HBOTHOe, 

H3MeHeHHe TeilJIOBOro H3Jiy'IeHH.H B HH<PpaKpaCHOM cneKTpe yJiaBJIHBaeT

C.H .naT'IHKOM, ycHJIHBaeTC.H H ynpaBJI.HeT OKOHe'!HbIM CHJIOBhIM KaCKa.l(OM. 

0KoHe'!HOe yCTpOHCTBO - peJie MO)l{eT ynpaBJI.HTb CHpeHOH HJIH JII06oif 

.npyroii Harpy3KOH. TaKHM o6paJoM, y.naJioch coJ.naTb aBTOMaTH'!eCKHH 

BhIKJIIO'laTeJib OCBemeHH.H, KOTOpbIH B aKTHBHOe COCTO.HHHe npHBO,ZJ;HT no~ 

.HBJieHHe qeJioBeKa B KOMHaTe. Ilnpo::lJieKTpH'IeCKHM .neTeKTOp - OCHOBa 

npn6opa - pearnpyeT Ha H3MetteHHe HH<l>paKpacHoro <PoHa, no3TOMY He

.UBH)KHMhIH o6beKT (.naX<e H3JiyqaromHH TenJIO) He Bhl3hIBaeT H3MeHeHH.H 

cocTO.HHH.H .naT'IHKa. B CB.H3H c 3THM B cxeMy BBe,ZleH yJeJI Ja,nepiKKR Bhl

KJIIO'!emrn, 'IT06hl 3<P<PeKTHBHO HCilOJib30BaTb npn6op KaI< aBTOMa'fnqe

CKHH BKJIIO'!aTeJih CBeTa B KOMHaTe. lJyBCTBHTeJibHOCTb npn6opa pery;rn

pyeTC.H MexaHH'!eCKH H3MeHeHHeM pacnOJIO)KeHH.H ,ZlaT'!HKa. OTHOC.HTeJih

HO JIHH3bl H 3JieKtpOHHhIM cnoco6oM - peryJIMpOBKOM ycnJieHH.H nepBoro 

KacKa.na cxeMbI. B cxeMax oxpaHhI TaKne .naTtIMKH Ha3hIBaIOTC.H MH<l>pa

KpacHhIMH .naT'IMKaMM .UBHX<eH.H.H, HJIH npocTo .naT'IHKaMM .UBH)KeHM.H. Hn
<PpaKpacHhIH .naT'IHIC - 3TO IlHp03JieKTpH'IeCKHH .neTeKTOp, COCTO.HmHH H3 
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3. 1. AaT'tMKM ABM>KeHMll 

'IYBCTBIITeJihHbIX KepaMII'!eCKHX nosepXHOCTeH, 3aKpbITbIX KBapQeBbIM 
OKHOM, nponycKaIOIUIIM TOJihKO 11K-Jiy'III. B Kopnyce TIIIIa T0-5 BCTpo
eH IIOJieBOH TpaH3HCTOp, ycIIJIHBaIOIUHH CllrHaJI c 'IYBCTBHTeJibHOH IIOBep
XHOCTH. 

Ha Puc. 3.1 rrpe.n;cTaBJieHa aJieKTpH'IecKaa cxeMa yCTpoli:crna . 

.. (12 ... 14)9 

\ID1 ... \ID31(A5226 
'-------------------~ DA1KP1401YAA 

Puc. J.1. 3JieKTpnqecK<UI cxeMa yCTpoil:cTBa .naTqHKa .n;BJt)l(eHHH 

Otta cocTottT H3 IIHcppaKpacttoro .n;aT'!HKa BL1, .n;syxKacKa.n;ttoro yctt
JIHTeJia H cxeMhI 3a.n;epJKKH BhIKJIIO'IeHtta. KpoMe Toro, Ha o.n;HOM aJieMeHTe 
01.3 co6paHO cpoTOpeJie, pearnpyromee Ha o6myro OCBeIUeHHOCTb IIJIOIUa
,Zl;H rrepeKphtnrn. PeryJittpyeMaa 3a.n;ep1KKa BhIKJIIO'IeHtta Heo6xo.n;nMa aBTO
MaTy ,Zl;JI5I IlJiaBHOfO BbIKJIIO'!eHH5I CBeTa IIOCJie B03MOJKHOfO pe3KOf0 BbIXO
.n;a qeJioBeKa H3 rroMemetttta. <l>oTopeJie TaKJKe Heo6xo.n;HMO .n;Jia Toro, 
'IT06bl CBeT BKJIIO'IaJIC5I TOJibKO BO BpeM5I 5IBHO He)J;OCTaTO'IHOH OCBellleH
HOCTH KOMHaTbI, HarrpHMep Be'!epoM, a He KaJK,Zl;bIH pa3, KOr.n;a BXO,l.(HT 'IeJIO
BeK. 06a BTOpOCTeneHHbie yCTpoikTBa MO/KHO 6e3 IlOCJie,Zl;CTBHH H3 cxeMbl 
HCKJIIO'IJITh HJIH .n;orroJIHHTb. EcJIH ocTaBHTh TOJihKO .n;aT'!HK .n;mrn<eHtt.SI, 
aJieMeHThI DAU, DA1.4, R18, R19, R20, cpoTOpe3HCTop PR1, R6, R7, R8, 
Rt, R3,R9, R12, R21, C8 H3 cxeMhI HY'1<HO ttcKJIIO'IHTh; MeJK.ny BhIBO.n;aMH 1 
H 3 DA1.3 BKJIIO'IHTh KOMrreHcaQHOHttyro Qenh o6paTttoli: CB.SI3H, attaJiornq
HYIO C5R14 B rrepsoM KacKa.n;e. OrpaHH'IHTeJihHhIH pe3HCTOp R22 npn Ta
KOM sapnaHTe rro.nKJ110'!aTh K TO'!Ke coe.n;HHettt.rn KaTO.n;os VD1 H VD2. 

ABTOMaT 6e3 c6oes pa6orneT Ha KYXHe, B pe)l(HMe 24 'I, o6ecrre'IHBa.SI 
yrrpaBJlettne ocsemettneM. CaMa» .n;oporocToamaa neTaJih cxeMbI ( caM 
,ztaT'IHK) - 3TO I1Hp03JieKTpH1IeCKHH .n;eTeKTOp, KOTOpb!H rrpHllIJIOCb B3.SITb 
H3 cxeM oxpaHhI, ero MapKa RE46. 3cpcpeKTHBHOCTh npe.n;JiaraeMoH cxeMbI 
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rnasa 3. YnpasneH111e OCBelJ.l,eHflleM 

rrpeBOCXOAMT Ha rrpaKTMKe pacrrpocTpaHeHHhre cpe.i:i:11 pa,[1110JI10611TeJieii yc

TpoiicTBa TMIIa eMKOCTHhIX, MHAYKTMBHhIX ,[(aTqIIKOB II IIHcppaKpaCHhIX 6a

pbepOB. 

np111H4111n pa60Tbl ycTpOHCTBa 

nhICTpoe M3MeHem1e TerrJioBoro rromr B 30He aKTMBHOCTII {(aPmKa rrptt

BO{(MT K He6oJihIIIMM (Ao 50 MB) cKaqKaM Harrp5DKeHII5I Ha BhIXOAe ,[(eTeKTO

pa; 3TOT CMrHaJI ycIIJIIrnaeTC5I rrepBbIM KaCKa,[(OM Ha IIOJIOCOBOM ycIIJIIITeJie 

DA1.2. C11rnaJI rro,[laeTrn Ha HeMHBepT11py10m11ii BXOA 3JieMeHTa OY 

DA1.2 c TOH JKe rroJI5IpHocThIO. B cocTaBe MMKpocxeMhI DA1 

KP1401Y,ll2A tieThipe He3aBHCMMhIX orrepaUMOHHhIX ycHJIMTeJI5I, o6beAM

HeHHhIX no rr11TaH1110. CJieAy10ru;11ii ycIIJIMTeJihHhrii KaCKaA co6paH Ha BTO

poM OY. 

KoH,[(eHcaTop C 1 ocJia6JI5IeT rroMexII, BhI3hIBaeMhie HcKyccTBeHHhIM 

OCBemeHMeM, KOr,[(a CBeT yJKe 3aJKJKeH. EcJIII yneJIMtIIITh ero eMKOCTh, ycH

JIMTC5I IIOMexorro,[(aBJieHMe, HO CHM3MTC5I tIYBCTBMTeJibHOCTh - Me,[(JieHHhle 

BO BpeMeHM rrepeMeIUeHM5I OCTaHyTC5I 6e3 peaKUMII rrp116opa, 'ITO He,[(Orryc

THMO. qyBCTBMTeJihHOCTh ,[\aTtIIIKa MOJKHO He3HatIMTeJibHO M3MeHHTh pe-

3MCTOpOM R5, R4 H KOHAeHcarnpoM C2. ,lleJIIITeJih Harrp5IJKeHH5I 

R10R15R17 3a,[laeT cMememre OY OKOJIO 8 B, TO ecTh rrp11MepHo Vrr. Ha 

KOMrraparnpe DA1.1 co6paHo no 6a3oBoii cxeMe cpornpeJie, rropor cpa6a

ThIBaHM5I Kornporo peryJI11pyeTc5I rrepeMeHHhIM pe3IICTOpoM R7. <Dornpe-

3MCTOp tIYBCTBMTeJibHOH ITOBepXHOCThIO ,[\OJIJKeH 6bITh 3aKperrJieH Ha paMe 

II o6pameH K oKHy. Ilptt 3aTeMHeHHOCTM ¢ornpe311crnpa R2 (C<D3-1) Ha 

BhIXOAe OY DA1.1 rroJIOJKIITeJihHhiii rroTeHUHaJI, KoppeKTIIPYIOIUIIii pe

JKIIM ycIIJieHII5I BTOporo KacKa,[(a. Kott,[leHcarnp C4 He rrporrycKaeT rrocTo-

5IHHYIO cocTaBJI5IIOIUy10 aByx KacKaaoB yorneHM5I, a KOHaettcarnp C3 cTa-

6ttJIII3IIpyeT Harrp5IJKeHIIe cMemeHII5I DA1.2. KmcpcpIIUIIeHT ycIIJieHII5I 

rrepBhrx aByx OY peryJIIIpyeTrn pe3MCTopoM R16. Ha 3JieMeHTe DA1.4 pe

aJIII30BaHo peJie BpeMeHII, 3arrycKaeMoe BbIIIp5IMJieHHhIM aIIoaaMM VD1 11 

VD2 rroJIOJKIITeJihHhIM cIIrnaJioM, rrpIIXOA5IIl\IIM c Bhixoaa DA1.3. BpeM5I 

3a{(epJKKII BhIKJIIOtieHM5I 3aBIICIIT OT HOMIIHaJioB 3JieMeHTOB C8R18R19 11 

MOJKeT ,[(OCTIIraTb aernTKOB MMHyT. qeM 60JihIIIe BpeM5I 3a,n:epJKKII - TeM 

MeHhIIIe TOtIHOCTh BpeMeHHoro IIHTepBaJia. Uerrh R18R19 rrp11 HaxoJKae

HIIII OIITMMaJlhHOH 3a,[1epJKKII, pa3yMHO 3aMeHIITh O,[\HIIM ITOCT05IHHhIM pe-

3IICTOpOM. C Bhrxoaa DA1.4 IIMITYJihC BKJIIOtieHM5I rroCTyrraeT Ha TpaH3IIc

TOpHbrii KJIIOtI, KOTOphIH KOMMYTttpyeT peJie KL PeJie CBOIIMII KOHTaKTaMII 

Ha 3aMhrKaHIIe BKJIIO'!aeT JiaMrry ocBeIUeHM5I KYXHM. PeJie Ki - JI106oe Ma

JIOMOil\HOe peJie Ha Harrp5IJKeHIIe cpa6aTbIBaHII5I 10 ... 12 B II KOMMYTttpye-
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3. 1. AaTlfMKM ABMlkeHMA 

MbIH TOK .n.o 2 A. 51 rrpHMemuo aBTOMo6HJibttoe peJie Ha 12 B, rro3HUH.H 
3747.06 B KaTaJiore BA32106. 

IlpHHUHIIHaJibHa.H 3JieKTpMqecKa.H cxeMa HCToqHHKOB IIHTaHH.H IIOKa-
3aHa Ha PHc. 3.2 H PHc. 3.3. 

+128 +Vn 

C2 
1000.0 

Pu.c. 3.2. IlpHHI.IJUIHa.JlbHa51 3JICKTplf'ICCKa51 CXCMa HCTO'IHHKa mrraHmf 

' c TpaHc<iJopMaTOpOM 

Rt 300 

-2208 

Ct 
0.33 
4008 

R21 

3 
+12 8 +Vn 

C3 2 ~~t42EH86 O.to 

+ C2 
100.0 

VD1...VD4 
KU4056 -Vn 
(B.r.1<1) ~------>-----------~ 

Pu.c. 3.3. IlpHHUHillia.JlbHa51 3JICKTPH'ICCKa51 cxeMa 6ecTpaHc<PopMaTOpHoro 

HCTO'IHHKa IlHTaHIUI 

0AeTamoc 

Bee. rrocTo.HHHbie pe3HCTOpbI THrra MJIT -0, 125. 
0KCH.ZJ.Hbie KOH.ZJ.eHcarnpbI K50-12. OcTaJibHbie KOH.ZJ.eHcaTOpbI THIIa 

KM-6 c rpyrrrroli TKE - H70 HJIH aHaJiornqHbie. 
IlepeMeHHbie pe3HCTOpbI THIIa CI15-1BB. qaCTa.H peryJittpoBKa 

yCTpolicrna He HY:>KHa, no3TOMY rrepeMeHHbie pe3HCTOpbI yCTaHaBJIHBaIOT
c.H Ha MOHTa:>KHOH IIJiaTe. 

TpaH3HCTOp VT1 MO:>KHO 3aMeHHTb Ha KT815 (c MH.ZJ.eKcaMH A. . .f), 
KT817 (c HH.ZJ.eKcaMH A, B), KT940A, B. 

PeJie Ki MO:>KHO 3aMeHHTb Ha P3C 10, P3C 15, P3C 48A, a TaK:>Ke HC
IIOJib30BaTb peJie 3apy6e:>KHOro rrpOM3BO.ZJ.CTBa, HarrpttMep, qmpMbI Pasi 12 V, 
3A, THna BV2091-112DM. 
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Puc. J.4. :QoKoJieBKa 

IloHIDKaIDIUHM TpaHccpopMaTOp B HCTOqHHKe IIH

TaHH}I MOJKeT 6hITh mo6hIM c BhIXO,ll,HhIM rrepeMeH

HhIM HaIIp}IJKeHHeM Ha BTOpHqHoH o6MOTKe 

13 ... 16 B. Bhrnp}IMHTeJihHhIH ,ZJ,HO.ll.Hhril: MOCT KU405, 

KU402 c Jiro6I;>IM 6yKBeHHhIM HH.ll.eKcoM. YCTpoiI-

BbIBO,l{OB nupmrneK- CTBO He KpHTifiHO K HaIIp}IJI<eHHID IIHTaHH51 H CTa-

TpH'ieCKOfO 

.neTeKrnpa RE46 
6HJihHO pa6oTaeT B HHTepsaJie +10 ... +16 B. Ha 

PHc. 3.4 rrpe,ZJ,cTaBJieHa QOKOJieBKa BhIBO.ll.OB IIHpo

aJieKTpnqeCKoro ,ZJ,eTeKTOpa RE46. 

3JieMeHThI CXeMhI KpeII5ITCH Ha rrep¢opupoBaHHOH MOHTaJKHOH IIJiaTe 

H 3aKphIBaJOTC}I IIJiaCTMaCCOBhIM KOprrycoM. IlpH MOHTaJKe Heo6xo,ZJ,HMO 

6hITh ocTOpoJKHhIM. IlaaTh ,ZJ,aTqHK BL1 HYJKHO aKKypaTHO, JKeJiaTeJihHo c 

aHTHCTaTHqecKMM 3a3eMJieHHhIM 6pacJieTOM, He rreperpeBaa BhIBO,ll,OB ,ZJ,aT

qnKa - rraiIKa KaJK,ZJ,oro BhIBO,ZJ,a He 6oJiee 1 c. IIeperpeB MOJKeT BhrnecTH 

rrpH6op H3 CTpoa HJIH yxy,ZJ,IIIHTh qyBCTBHTeJihHhie xapaKTepHCTHKH. 

JlHH3a <l>peHeJrn 3aHMCTBOBaHa H3 oxpaHHOH CHCTeMhI, H3fOTOBHTh ee 

caMOCTO}!TeJihHO He Y.ll.aJIOCh. ,llaTqnK BL1 qyBcTBttTeJihHoil: cTopottoil: 06-

paruett K KOHTpOJittpyeMOM 30He Ha pacCT05IHim 1.7 ... 2.5 CM OT IIOBepXHOC

TH JIHH3hI <DpeHeJI}I. 3TO paCCTO}IHHe cpoKycupOBKH ( OIITHMaJihHOH qyB

CTBMTeJihHOCTH) HaXO,ll,HTC51 OIIhITHhIM rryTeM. JlHH3a <DpetteJia aKKypaTHO 

npttKJiettBaeTrn K Koprrycy. KJieil: He ,ZJ,OJIJKeH nona,ZJ,aTh Ha 3aIUHTHoe KBap

QeBoe OKHo ,ZJ,arqnKa. Jltttt3a CE12 C03,ZJ,aeT 24 ceKTopa (30HhI KOHTpo1rn:) u 

o6ecrreqnBaeT cTa6HJihHYJO peaKQHJO Ha H3JiyqaTeJih TenJia B 30He OT 1.5 .ll.O 

5 M OT ,ZJ,aTqHKa. Kpaa JIHH3hI nepe,ZJ, ycTaHOBKOH B nJiaCTMaccoBhIH Kopnyc 

Heo6xo,ZJ,HMO rrpOJIO/KHTh rrpope3HHeHHOH rrpoKJia,ZJ,KOH, HarrpHMep KeM-

6pHKOM OT 3JieKTpnqecKoro Ka6eJI}I. IlpH OTCYTCTBHH rrpO¥hIIIIJieHHOH 

JIHH3hI MO/KHO HCIIOJih30BaTh o6hrqHoe IIJIOCKOe MaTOBOe oprcTeKJIO, pa3-

MepaMH 40x60 MM. Toma qyBCTBHTeJihHOCTh 3aMeTHO yxy.ll.IIIMTCH, HO 

o6ecrreqHT KOHTpOJih TeppttTOpHH Ha rny6HHY 0.5 ... 2 M OT IIOBepXHOCTH 

,uaTqHKa. IIpoBepaTh pa60Tocnoco6HocTh ycTpoil:cTBa MO/KHO H 6e3 JIHH3 H 

cTeKoJI, rrpoBO.ll.H rrepe.ll.,9YBCTBHTeJihHOH rroBepXHOCThJO BL1 pyKoif. 

Oco6eHHOCTM ycTaHOBKM a noMeU,\eHMSIX 

,llanHKH ,ll,BHJKeHHH pe,ll,KO ,ZJ,aJOT c6oH, CBH3aHHhie c JIOJKHhIMH cpa6a

ThIBaHHHMH. 0,ZJ,HaKO HCKJIJOqHTh HX COBCeM HeJih3H. qarue BCero rrpuqu

HOH JIOJKHhIX cpa6aThIBanuil: ,ZJ,aTqHKOB ,ZJ,BMJKeHM51 51BJI51JOTC51 naceKOMI>Ie, B 

qaCTHOCTH rrayKM, IIJieTyrutte nayTMHY IIO,lJ, IIOTOJIKOM IIOMerueHH51, B 

yrnax - Mecrax pacrroJioJKeHM51 rrnpoaJieKTpHqecKHX ,ZJ,eTeKTopoB. BI>IXo,ZJ,a 

H3 IIOJIOJKeHHH ,ZJ,Ba: CKOM6HHHpOBaTh ,ZJ,anMK ,ll,BHJKeHH51 c ,ll,pyrMM, narrptt-



3.1. ,QaT'fMKM ABM>KeHM51 

Mep, eMKOCTHblM ,n;aT'lHKOM HJIH HCIIOJib30BaTb ,ll;Jl.sI MOHTa:JKa KOpIIyCOB 

,n;aT'lHKOB ,ll;BH:JKeHH.sI CTOHKH H3 KaIIITaHOBOfO ,n;epeBa (nayKH H36eraIOT 

ero ), nepHO,ll;H'leCKH paCIIblJl.sITb HHCeKTHUH,ll;bl BOKpyr KopnycoB nwpo

aJieKTpH'IeCKHX ,n;eTeKTopoB. KpoMe Toro, He :JKeJiaTeJibHO pa3MeIUaTb ,n;aT

'lHKH ,ll;BH:JKeHH.sI B6JIH3H HarpeBaTeJibHblX npw6opOB (KaMHHOB, BeHTHJI.sI

TOpOB, KOH,ZJ;HUHOHepoB H ,n;pyrnx, KOTOpbie 51BJI.sIIOTC5I HCTO'lHHKOM H3Jiy

qeHH.sI TenJIOBbIX CHrttaJIOB HK-cneKTpa). B KOMHaTe tteo6xo,n;HMbI IIITOpb1, 

npHKpbIBaIOIUHe pa6oqyro IIOBepxHOCTb ,n;aT'lHKa OT nona.n;aHH.sI npaMbIX 

coJIHe'lHbIX Jiy'leH OT OKHa no npH'lHHe, paccMoTpeHHOH BbIIIIe. CoBepIIIeH

HO He,n;onycTHMO cpoTOrpaqmpoBaTb B ampac ,n;aT'lHK BL1 - OT cpoTO

BCIIbIIIIKH OH BbIXO,ll;HT H3 CTpoa. 

Hana>K111aaH111e 

y CTpOHCTBO He Tpe6yeT HaCTpOHKH. Ilepe,n; nepBbIM BKJIIO'leHIIeM yCTa

HOBIITe ,n;BH:JKKH 110,n;CTpoe'lHbIX pe3HCTopoB B cpe,n:ttee noJio:JKeHHe. BKJIIO

qettHe/ oTKJIIO'leHIIe peJie KOHTpOJIHPYIOT Ha CJiyx. 
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3.2. YCOBEPWEHCTBOBAHME 
AAT"IMKOB ABM>KEHMSI 

.[{aT"IIIKII ,l(BII)KeHmI npo'IHO BOIIIJIII B Harn 6bIT HeCKOJibKO JieT Ha3a,u. 

Cero,umI OHH pa6oTaIOT npaKTH'IecKH BO Bcex ccpepax, CBH3aHHbIX c aBTO

MaTIIKOH ynpaBJieHmI npoueccaMII - OT oxpaHHbIX CIICTeM ,l(O 6bITOBbIX 

BKJIIO'IaTeJieii cBeTa. BoJibIIIIIHCTBO 6bITOBbIX ,uaT'IHKOB .UBII)KeHHH CHa6-

)KeHbI cpornpeJie - aJieKTpOHHhIM yJJIOM, peampyromIIM Ha oCBemeHHOCTb 

KOHTpOJIIIpyeMOH cpe,Ubl. DOJihIIIIIHCTBO, HO He BCe. IloCKOJibKY npHHUIIIT 

.ueiicT,BIIH ,l(aT"IIIKOB ,UBII)KeHIIH MHOroKpaTHO om1caH B JIHTepaType, B TOM 

'IIICJie MHOH, pa3HIIQa Me)K,Uy HIIMII HecymecrneHHa II KacaeTC.H B OCHOB

HOM cepBIICHhIX cpyHKUIIii II mnaHIIH. TaK, HeKOTOph1e ,uaT'IIIKII .UBII)KeHirn 

a.uanTIIpOBaHhI K IlIITaHIIIO Henocpe.UCTBeHHO OT HanpH)KeHmI OCBeTIITeJib

HOH ceTII 220 B, IIHhre Tpe6yroT BHeIIIHIIH cTa6IIJIII3IIpoBaHHhIH IICTO'IHIIK 

nocTOHHHoro Hanpa)KeHIIH 9 .. .15 B. 0,uHII CHa6iKeHhI peryJIIIpOBKoii 'IYB

CTBHTeJibHOCTII (30Hhl IlOKphITIIH) II TaHMepoM 3a,uep~KII BhIKJIIO'IeHIIH 

oCBemeHHH, .upyme - HeT. OT HaJIII'IIIH IIJIII OTCyTCTBIIH cepBIICHbIX cpyHK

UIIii II npe,uHa3Ha'IeHIIH ,uaT"IIIKOB ,l(BII)KeHII.H 3aBMCIIT IIX ueHa B TOproBhIX 

TO'IKax. 

HarrpIIMep, MOiKHO rrpIIo6pecTII ,uaT'IIIK .UBIIiKeHIIH c IIOJIHhIM cepBIIC

HhIM Ha6opoM, 3aIIJiaTIIB 6oJiee 700 py6., yCTaHOBIITh ero ,UOMa II 

~3a6bITh~ - OH 6y,ueT cTa6IIJibHO pa60TaTh ro,uaMII. A MO)KHO rroiiTII .upy

mM rryTeM, rrpIIo6peCTII ,uaT'IIIK ,l(BII)KeHIIH ,UJIH oxpaHHbIX CIICTeM (pac

C'IIITaHHbIH Ha aBTOHOMHbIH, OT,l(eJihHbIH IICTO'IHIIK IIIITaHIIH), peampy

IOIQIIH TOJibKO Ha ,l(BH)KeHIIe B o6JiaCTII KOHTpOJIHpyeMOH 30Hhl H caMOCTO

HTeJihHO .uorroJIHIITh ero cpornqyBcTBIITeJihHhIM yJJIOM II ycTpoiicrnoM 

3a,uep)KKH BhIKJIIO'IeHIIH IICIIOJIHHTeJibHOro yCTpOHCTBa. 

Maoro'IIICJieHHaH KoropTa ~oxpaHHbIX~ ,uaT'IHKOB .UBH)KeHHH 6y.ueT 

pa6oTaTh B Ka'IeCTBe 6hITOBhIX BKJIIO'IaTeJieii CBeTa He xy)Ke cneQHaJihHO 

rrpncrroco6JieHHhIX 6hITOBbIX BKJIIO'IaTeJieii. TaKOB, HanpIIMep, .naT'IHK 

.UBH)KeHHH .UJIH oxpaHHbIX CHCTeM Pyronix Colt XS rrpoII3BO.UCTBa 06'h

e.nIIHeHHoro KopoJieBcrna c po3HII'IHoii ueHoii Bcero 300 py6. 

(Puc. 3.5). 
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3.2. YcoaepweHCTBoaaHMe AaT'fMKOB ABM>KeHMR 

Puc. 3.5. )laTqnK .l(BH:IKeHmI Pyronix Colt XS 

Pa36epeM rro.11:po6ttee 3TOT ~qeptthIH a11um~ c yqernM rnro, qrn 6oJih

IIIHHCTBo attaJIOrIIqHhIX .11:aTqIIKOB L(JIJI oxpattHhIX yCTpOHCTB yCTpoetthI n 

cpyHKllHOHHpyIOT OL(HHaKOBO. I1x OTJIIIqIITeJibHaJI oco6ettHOCTh - Heo6xo

.ll:HMOCTh BHeIIIHero HCTQqHnKa ITHTaHHJI ll OTCYTCTBHe cepBHCHhIX cpyHK

llHH, 0 KOTOpbIX 6hIJIO cKa3aHO BhIIIIe. 

,llaTqllK B COOTBeTCTBllll c rracrropTHhIMH .11:aHHhIMH I10Tpe6JIJieT MaK

CHMaJihHhIH TOK 12 MA rrpn MaKcHMaJihHOM ttarrpa:>Kettnn rrnTaHHJI 15 B. 
Ott rrpe.11:tta3ttaqeH L(JIJI KOHTpOJIJI 30HhI .11:0 15 M oT .11:aTqnKa n cpnKcnpy

eT rrepeMe111ettnJI :>KHBhix cy111ecrn co cKopocThIO 0.3 ... 3 M/c. PeryJinpon

Ka 3TOH cKopocTn peaK11nn .11:aTqnKa rrpe.11:ycM0Tpetta KOHCTPYKTHBHO n 

3aBHCHT OT rroJio:>KeHHJI rrepeMhiqKn BHYTPH Koprryca rrpn6opa. Tpe6o

BaHHJI K yCTaHOBKe B ITOMe111eHHJIX TaKne: Ha paCCTOJIHllll He Mettee 

1.8 M ll He 6oJiee 2.4 M OT ITOJia, He 6JIH:>Ke 0.5 M OT ITOTOJIKa ll He 6JIH:>Ke 

1.5 MOT rrpOTHBOITOJIO:>KHOH CTeHhl. Ilpn co6JIIOL(eHHH L(aHHhlX peKOMeH

.11:a11nH cpttpMbI-rrpoH3BOL(HTeJIJI TaKOH oxpaHHhIH L(aTqllK Han6oJiee 3cp

cpeKTHBeH. 
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rnaaa 3. YnpaaneHMe ocae~eHMeM 

Kor.na nepeMeru;eHIIH B 30He KOHTpo;rn ,naTqIIKa HeT, KOHTaKThI N H C 

.naTqIIKa 3aMKHYfhI. Eme o;wa oco6ettttocTh .n:attttoro ,naT'IIIKa B TOM, qTo, 

KaK If MHOflfe oxpaHHbie ClICTeMbl, ycTaHOBJJeHHbie B ,l(OCTYilHblX MeCTaX, 

OH KOHTpo;mpyeT If caM ce6.H. To eCTb ecJIII IlOilbITaThCH BCKpbITb Kopnyc 

iipII6opa, cpa6orneT ClffHaJIII3aQIIH (pa30MKHYTCH HOpMaJibHO 3aMKHYThie 

KOHTaKThI N II C). BHeurnee mnam1e no.n:aeTCH cooTBeTcTBeHHO K KOHTaK

TaM ~nJiroc• H ~MIIHYC•. Bee KOHTaKThI, BKJIIOqaH pa3'beM nHTaHIISI, BhIBe

,neHbI Ha nJiaTy c noMOIIJ;hIO KJieMMHIIKa BHYTPII 1<0pnyca np116opa H 3aKpb1-
ThI KpbIIIIKOH. 

qT06hI ,l(OilOJIHHTb oxpaHHblH ,naT'IHK, npeBpaTHB ero B IlOJIHOCTbIO ro

TOBbIH ,l(JIH 6bITOBbIX HyiK,n nptt6op, IlOTpe6yeTCSI co6paTb npOCTyIO 3JieK

TpHqecKyIO cxeMy, npe,ncTaBJieHHYIO Ha Puc. 3.6. 

X1 

KKOHTaKT3M 
NHC 
Alll'lHKa ABlllKeHH~ 

EL1 

5~ 
K1.1~20B 

Puc. 3.6. 3JieK'Tpll'feCK<Ui cxeMa ,l(OIIOJIHeHIUI K oxpaHHOMY ,naT'rn:Ky ,l(BH:lKeHIUI 

CxeMa BbIIlOJIHetta Ha Tpex 3JieMeHTax nonym1pttoii: MHKpocxeMbI 

K561JIES (l1Jll1 c HHBepCHeif). KJiroqeBoii: KacKa.n; Ha Tpatt3HCTope VT1 

BKJiroqeH KaK ycHJIHTeJib TOKa H ynpaBJISieT HcnoJIHHTeJihHhIM peJie Ki, 

paccqHTaHHhIM Ha HanpHiKeHHe cpa6aThIBaHHSI 7 ... 12 B H TOK .no 100 MA. 

PeJie CBOHMH KOMMyrnpyromHMH I<OHTaKTaMH K1.1 ynpaBJISieT ycTpoif

CTBOM ttarpy3KH, B ,naHHOM CJiyqae BKJIIOqaeT/BbIKJIIOqaeT OCBeTHTeJihHYIO 

JiaMny HaKaJIHBaHm1 EL1 B nenH 220 B. 

l1mpopMaQHIO OT .n;aTqIIKOB aHaJilI3HpyeT JiomqecI<HH 3JieMeHT DD1.1. 

qT06b1 Ha ero BhIXo,ne (Bbrno.n 3) B03HHK BblCOKl1tl ypoBeHb HanpSI'1Ce

HIIH, pa3pernaroru;Hif pa6ozy nocJie,nyromeif cxeMhI, Heo6xo,nHMO npIIcyT-
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3. 2. YcoaepweHcTaoaaHMe AaNMKOB ABM>KeHMSI 

CTBHe Hl13KOfO JiomqecKoro ypoBHH Ha o6ottx BXO,llax ,llaHHoro aJieMeH

Ta. <l>oTopeattcTop PR1, cocTaBJieHHhIH H3 .llByx rrapaJIJieJihHO BKJIIOqeHHhIX 

O.llHOTHIIHhIX cpornpeattcTopoB C<l>3-4 (.llJIH yJiyqrneHHH qyBCTBHTeJihHOC

TH yaJia) orrpe,lleJIHeT BHeIIlHIOIO OCBeureHHOCTb H IIO ero COCTOHHHIO MHKpO

cxeMa JIOrHKH BbI,l(aeT yrrpaBJIHIOIIIHH CHrHaJI Ha Heo6XO,l(HMOCTh BKJIJOqe

HHH OCBeureHHH ( eCJIH B arrapTaMeHTaX HJIH Ha yJim~e TeMHO) HJIH COOTBeTC

TBeHHO aarrpeuraeT BKJIJOqeHHe CBeTa, ecJIH OCBeureHHOCTh o6oeKTa 

,llOCTaTOqHa. ConpoTHBJieHHe o6oemrneHHOro cpornpeancrnpa PR1 H3Me

HHeTCH rrponoputtoHaJihHO oCBeureHHOCTH. Ero TeMHOBoiI TOK oqeHh MaJI 

( e.l(HHHUhI MKA). 

Ilo,llCTpoeqHhIM peaHcTopoM R2 yCTaHaBJIHBaIOT qyBcTBHTeJihHOCTh 

yaJia H nopor cpa6aThIBaHHH cxeMbI npH COOTBeTCTBYIOIIIeii OCBeureHHOCTH. 

IlpH .llOCTarnqHoiI ocBeureHHOCTH (.llHeM) Ha BhIBO.lle 1 MHKpocxeMhr DD1 

npHcyTcTByeT BhICOK11ti ypoBeHb HanpHJKeHHH, a HO%IO H npH aaTeM

HeHHH HanpHJKeHHe B 9TOH TQqKe CHHJKaeTCH ,l(O TaKoro ypoBHH, qTo JIOrH

qecKHH aJieMeHT DD 1.1 rroHHMaeT era KaK JiomqecKHH HOJih. EcJIH OT ,llaT

qHKa ,llBHJKeHHH, KOr,lla OH cpa6aTbmaeT pa3MhIKM uenh KOHTaKTOB Xi, 
TaKJKe rroCTyrraeT Ha BhIBO.ll 2 aJieMeHTa DD1.1 JiorttqecKHH HOJih, Ha BhIXO

,lle aJieMeHTa DD 1.1 B03HHKaeT Heo6xo,llHMaH .l(JIH yrrpaBJieHHH HCIIOJIHH

TeJihHhIM KaCKa,llOM JiomqeCKM e,l(HHHQa. 

3TOT BbICOKMti ypoBeHh HanpHJKeHHH qepe3 .llllO.ll VD2 (npenHT

crnyrourHH TOKY pa3pH.lla OKCH.llHoro KOH.l(eHcarnpa C2) H orpaHHqHTeJih

HhIH pe3HCTop R3 6nICTpo 3apH:1KaeT C2. TaKHM o6pa30M, Ha BXO,lle aJieMeH

Ta DD1.2 B03HHKaeT HarrpHJKeHHe BhICOKOfO JiomqecKoro ypoBHH, a 

Ha BbIXO,lle aToro aJieMeHTa - Hl13KOfO. 

KoH,lleHcarnp C2 HyJKeH .llJIH aa,llepJKKH BhIKJIJOqeHHH y3Jia Ha 2 ..• 3 MHH, 

6e3 KOTOporo HCIIOJIHHTeJihHOe peJie cpa6aTbIBaJIO 601 TOJihKO B MOMeHT 

.llBHJKemrn B o6JiaCTH KOHTPOJIH ,llaTqHKa. EMKOCTh KOH,lleHcaTopa C2 MO:IK

HO yBeJIHqHTb ,l(O 50 MK<l> c TCM, qrn6bI BhI,llepJKKa BpeMeHH ( 3a,llepJKKa BbI

KJIJOqeHHH) B03pOCJia ,l(O 8 .. .10 MHH. 

HanpHJKeHHe c BhIXO.lla aJieMeHTa DD1.2 HHBepTnpyeTCH JiomqecKHM 

aJieMeHTOM DD1.3, Ha BhIBO,lle 10 DD1.3 OKaaomaeTCH BhICOK11ti ypo

BeHh HanpHJKeHHH, KOTOpbIM OTKphrBaeT TpaH3MCTOp VT1. IlpH aTOM BKJIIO

qaeTcH pene KL IloKa HeT ,llBHJKeHHH B aoHe KOHTpoJIH ,llaTqnKa HJIH ocBe

ureHHOCTb B TOH JKe 30He ,l(OCTaTOqHa, Ha BhIBO,l(e 10 9JieMeHTa DD1.3 

npncyTCTByeT Hl13K11ti ypoBeHh HanpHJKeHHH, aarnrparourHH TOKOBhIH 

KJiroq Ha TpaHancTope VT1. IlpH 9TOM peJie Ki BhIKJiroqeHo, JiaMna HaKa

JIHBaHMH EL1 noraweHa. 
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rnaaa 3. YnpaaneH111e ocae114eH111eM 

0AeTansix 

Ilo,a:cTpoeLIHbIH pe3HCTOp R2, pery;rnpyromH:i1 ¢oTOLIYBCTBHTeJibHOCTb 

y3Jia MOJKeT 6bITh JirofarM, ttarrpHMep, CTI3-16E. 

Kott,a:ettcaTop Ci THrra KM-6E HJIH aHaJiorHLIHbIH. Ott crnaJKHBaeT Bbr

coKoLiacTOTHhre rroMexH Ha Bxo,n:e 3JieMeHTa DD 1.1. 
0KCHJJ:HbIH KOH,a:ettcaTOp C2 THrra K50-29. 

)lHOtJ:bI VDL.VD3 JII06hre H3 cepHH K)l521E, K)l522E, K)l104 c JIIO

farM 6yKBeHHbIM HH,a:eKCOM. IlocTOHHHhre pe3HCTOpbr THrra MJIT-0,25. 

<DoTope3HCTOpbI MOJKHO 3aMeHHTb Ha OJJ:HOTHITHbie H attaJIOfHLfHhie ITO 

aJieKTpHLieCKHM xapaKTepHCTHKaM, ttarrpHMep, C<D3-1, C<D3-9 c Jiro6hrM 

6yKBeHHhIM HHJJ:eKCOM. IlpH MOHTaJKe ¢oTO,a:aTLIHKOB JKeJiaTeJibHO, LIT06br 

coe,a:HHHTeJihHhIH rrpoBo,a: (m6KaH BHTaH rrapa H3 rrpoBo,a:a MfT<D-0,8), 

rrpHLieM He o6H3aTeJibHO 3KpaHHpOBaHHbIH, HMeJI ,UJIHHY He 6oJiee 50 CM. 

Tpatt3HCTOp VT1 THrra KT815, KT604, KT817 c JII06brM 6yKBeHHhIM 

HHJJ:eKcoM. McrroJIHHTeJihttoe peJie - cJia6oToLIHoe aJieKTpoMarttHTttoe Ha 

ttarrpHJKettHe 9 ... 12 B H TOK cpa6aTbIBaHHH ao 50 MA, ttarrpHMep ¢HpMbI 

Omron G2R-112P-V, paccLIHTaHttoe Ha KOMMYTaU:HIO ttarpy3KH B u:errHx ao 
250 B H TOK JJ:O 6 A. 

)lHo,a: VD3 3aIUHIUaeT TpaH3HCTOp VT1 OT rroBpeJKJJ:emrn rrpH BhIKJIIO

LieHHH HHJJ:YKTHBHOH ttarpy3KH. 

JlaMrra ttaKaJIHBaHHH EL1 - Jiro6aH JiaMrra ocBemettHH Ha 220 B. BMec

TO Hee ycTpOHCTBO MOJKeT yrrpaBJIHTh Jiro6o:i1 aKTHBHOH Harpy3KOH c COOT

BeTCTBYIOIUHMH 3JieKTpHLieCKHMH rrapaMeTpaMH, orrpe,a:eJIHeMhIMH rrapa

MeTpaMH HcrroJIHHTeJihttoro peJie Ki. 

)lJIH IIHTaHHH rrpHCTaBKH tteo6xo,a:HM CTa6HJIH3HpOBaHHbIH HCTO'IHHK 

IIHTaHHH c ttarrpHJKettHeM 10 .. .15 B c BbIXOJJ:HbIM TOKOM He Mettee 150 MA 

( orrpe,a:eJIHeTrn rrapaMeTpaMH HCIIOJIHHTeJibttoro peJie ). OT 3Toro JKe Hc

TOLIHHKa IIHTaeTCH H rrpOMbIUIJieHHbIH ,a:aTLIHK JJ:BHJKeHHH. 

Bap111aHTb1 np111MeHeH111si 

PacCMOTpettttyro rrpHCTaBKY y,a:o6tto HCIIOJib30BaTb COBMeCTHO c apym

MH ,a:aTLIHKaMH ,UBHJKeHHH J];JIH oxpaHHhIX CHCTeM, yBeJIHLfHB HX a¢¢eKTHB

HOCTh, J];JIH 6hITOBhIX HY:>KJJ:, a TaK:>Ke B JII06hIX ,a:pymx CXOJJ:HbIX CJIYLIMX, 

Koma Tpe6yeTCR KOHTpOJIHpOBaTh OJJ:HOBpeMeHHO JJ:Ba rrapaMeTpa - OCBe

meHHOCTb H 'ITO-TO eme. B KaLieCTBe IIOCJie,a:ttero, MO:>KHO rrpearroJIO:>KHTh 

Jiro6yro KOHTpOJIHpyeMyro cpe,a:y, HarrpHMep, COCTOHHHe OTKpbITOH/3aKpbI

TOH BXOJJ:HOH ,a:BepH HJIH BJia:>KHOCTb IlO'!BhI. )lJIH KOHKpeTHhIX CJiyLiaeB HC

IIOJib3YIOT COOTBeTCTBYIOIUHe ,a:aTLIHKH - MHKpO- HJIH KOHU:eBhie BhIKJIIOLia

TeJIH Ha ,a:BepH (HJIH repKOHbI) H ,a:aTLIHK BJia:>KHOCTH. 
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3.3. ABTOMATM"IECKOE BKnlO"IEHME 
rA&APMTHblX orHEM 
ABTOMO&MnSI 

Ilptt HaCTYIIJieHMM cyMepeK, KaK rrpaBMJIO, BO,[(MTeJib aBTOM06MJI5I 

BKJIIO'laeT ra6apttTHbie orHM MJIM ¢apbI aBTOMo6umi:1>. ABTOMaTtt'!ecKoe 

BKJIIO'leHMe ra6apttTHbIX orneH: ( MJIM ¢ap) rrptt CHM)KeHMM ypoBHJ.! o6rn:eil: 

OCBern:eHHOCTM M HaCTYIIJieHMM cyMepeK (rrpH COOTBeTCTByIOrn:eM IIO,[(KJIIO

'leHMM MCIIOJIHMTeJibHOro yCTpOMCTBa) IIOBbIIIIaeT 6e3orracHOCTb ,[(BM)KeHM5I. 

,l{JIJ.1 arnro pa3pa6oTaHa cxeMa, rrpe.n:cTaBJieHHM Ha Pnc. 3.7. 

R7 4.7K 

Pu,c. 3.7. 3JieKTPil'fecKa.sI cxeMa yCTpoikrna 

Otta o6ecrre'lttBaeT BKJIIO'leHtte ra6apMTHbIX orneil: aBTOMo6ttJI5I, Kor.n:a 

ecTecTBeHHOe OCBern:eHMe rra.uaeT M HaCTyrraIOT cyMepKM. y 3eJI Ha TpaH3MC

TOpe VT2 KOHTpoJittpyeT ypoBeHb ocBern:ettttocTM, rrpu KornpoM .UOJI)KHO 

BKJIIO'laTbC5I ycTpOMCTBO. qyBCTBMTeJibHOCTb orrpe.n:eJI5IeTC5I M peryJittpyeT

C5l c rroMOlllbIO rrepeMeHttoro pe3MCTopa RS. Ilptt ero MaKCMMaJibHOM co

rrpoTMBJieHMM 'lYBCTBMTeJibHOCTb MMHMMaJihHa. Kor.n:a BHeIIIHJ.15! ocBern:ett

HOCTb .n:oCTaTO'lHa - Ha yJim1e cBeTJIO - corrpoTMBJieHtte ¢ornpe3MCTopa 

l) B COOTBCTCTBHH c IIOCJIC,!lHCH pe,naKUHeH Il)J.lJ,, 6JIIDKHHH CBeT <Pap aBTOTpaHCIIOpTHbIX 

cpe,nCTB rrpH ,!lBIDKCHHH BHC HaCeJieHHblX IIYHKTOB ,!lOJDKeH 6b!Tb BKJIIO'leH BHC 3aBHCHMOCTH OT 

BpeMCHH CYTOK. (llpUM. Haylf. pea.) 
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rnaaa 3. YnpaaneH1.1e ocae1.14eHMeM 

Marro (ttecKOJihKO KOM) 11 Tpatt3HCTOp VT2 3aKphIT, pery;rnpoBoqtthIH y3eJI 
tta MHKpocxeMe DD1 o6ecTOqett. Ilp11 ttaCTynJiett1111 TeMHOThI conpoTHBJie
HHe RF1 yBeJIHqHBaeTca, a Tpatt3HCTOp VT2 OTKphrnaeTrn. IlpH aToM tta 
MHKpocxeMy DD1 noCTynaeT ttanpa1Kett11e TIHTatt11a - BKJiroqaeTca pery
Jiarnp apKOCTH CBeTa II 3aropaIOTC5I ra6apHTHhie Orttll. 

B Kaqecrne peryJiaTopa apKocTH cBeTa npHMettett HMTIYJihCHhIH HH3KO
BOJihTHhIH peryJI.HTOp MOII(HOCTH IIOCTO.HHHOro TOKa. Ott Il03BOJI.HeT H3Me
H.HTh cpe,n:ttee 3HaqeHHe TOKa B JII06oii aKTHBHOH Harpy3Ke. 

B yCTpoiicrne peryJittpOBKH ttachrmettttocTH cBeTa np11Mettetta MHKpo
cxeMa K1564TJI2, KaJK,n:hrii 113 qeThrpex aJieMettTOB KOTopoii npe,n:CTaBJI.HeT 
co6oii TpHrrep llIMHTTa c rHCTepe3HCOM. Ilepe.narnqtta5J xapaKTepMCTHKa 
Tp11rrepa lllMHTTa HMeeT nBa nopora: cpa6aThrnamrn 11 OTnycKaHH.H. Pa3-
HOCTh HanpalKeHHH (V CPA:O - VoTn) - 3TO ttanpaJKeHHe fHCTepe3HCa v r. 
KOTOpoe .D:JI.H nattHOH MHKpocxeMbI nponopUHOHaJibHO ttanpaJKeHHIO IlHTa
Hll.H. TaK, npH V n = 12 B, Vr = 2.4 B. KoJie6a1rna ttanp5IJKeHH.H, Bhrxo,n:5I
Il(He 3a 3Tll rrpeneJibI, TpHrrep llIMHTTa HrHOpHpyeT. IloaTOMY MHKpocxeMa 
K1564TJI2 yno6Ha )l,JI5I IIOCTpOeHH5I Ha ee OCHOBe IlOMexoycTOHqHBhIX re
HeparnpoB H cpopMHpoBaTeJieii HMnyJihCOB pa3JIHqHoro Ha3ttaqeHH5I. EcJIH 
rrpencTaBHTh rpacpMK, TO nepenarnqHa5I xapaKTepHCTHKa Jiro6oro aJieMeHTa 
MHKpocxeMhI K1564TJI2 HMeeT BH.ll nernH, rrrnp11Ha KOTOpoii Vr- no 3a
rrac noMexoycrniiqnBocTn Tp11rrepa llIMIITTa. Oco6ettttOCTII cxeMhI TaKo
BhI, qrn, eCJIH cppOHT HMilYJihCa Ha Bxone TpIIrrepa lllMHTTa 6oJibUie 
15 MKC, Tpn:rrep nepeKJiroqaeTC.H HettaneJKHO. <l>poHT II cpe3 BhIXO)l,HOrD 
HMIIYJihCa He 3aBHC5IT OT cpopMbI BXO)l.HOro ClffHaJia. 

Ha TpHrrepe llIMMTTa DD1.1 co6patt reHeparnp c peryJIHpyeMott 
CKBaJKHOCThIO. Brnpoii TpHrrep llIMHTTa DD1.2 - 6ycpepHhIH. I1MrryJihChI 
c ero Bhrxona noCTynaroT Ha 6a3y cocTaBttoro Tpatt3HCTopa VT1, B KOJIJieK
TOpHyro uerrb KOTOporo BKJiroqeHa ttarpy3Ka - JiaMna ttaKaJIHBaHH.H HL1. 
Tpatt3Hcrnp VT1 OTKphrnaeTC5I, Kor.n:a tta Bhrxone 6ycpepttoro aJieMeHTa 
DD1.2 npHcyTcrnyeT BbICOKH:ti ypoBeHh HanpaJKettH5I. Pe3HCTOp R4 
orpaHHqHBaeT TOK 6a3hI TpaH3Hcrnpa VT1. Korna tta 6a3y Tpatt3HcTopa 
VT1 nocrynaeT BbICOKH:ti JiornqecKHH ypoBetth - TpaH3HcTop 

oTKphrnaeTC5I (BKJiroqaeTca JiaMna HU). Korna BbICOKH:ti Bhrxontto-H 
ypoaeHh cMeHaeTc5I HI13KI1M, TpaH3HCTop 3aKphrnaeTc5I, o6ecrnqHBa.H 
JiaMny. 51pKoCTh HaKa.rra JiaMnhr HL1 H3MeHaeTc5I B 3aBHCHMOCTH OT cooT
HOllleHH.H ;rJ:JIHTeJibHOCTeH BbICOKOfO H HI13KOfO COCTO.HHHH Ha Bhl
xo.n:e aJieMeHTa DD1.2. BMecTo Hee MOJKHO BKJIIOqMTh napaJIJieJibHo He
cKOJihKO aBTOM06HJihHhIX ra6apHTHhIX JiaMn, BaJKHO JIHlllh, qTo6hr HX 
cyMMapHaa MOII(HOCTh He rrpeBhICMJia 60 BT. 
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- 3.3. ABTOM8Tlll'4eCKOe BKJ110'4eH111e ra6aplllTHblX OrHeiii 8BTOM06111nH 

TpaH3HCTop cJie.n;yeT yCTaHOBHTb Ha TeIIJIOOTBO.U.Hmy10 nJiaCTHHy, c 
oxJia:>K.n;a10mei1 rrJioma,n;hIO He MeHee 60 cM2. B rrpouecce pa6oThI TpaH3HC
Top o6bl'IHO HarpeBaeTrn .uo TeMrrepaTyphI +40 ... +50°C. 

IlepeKJIIO'leHHe TpaH3HCTopa IIpOHCXO.UHT c IIO'ITH IIOCTO.HHHOM qacTO
TOM 330 ru. c IlOMOII.(bIO nepeMeHHOfO pe3HCTOpa R1 CKBa:>KHOCTb HMIIYJib
COB MO:>KHO H3MeH.HTb TaK, 'ITO MOII.(HOCTb, IIO.UBO,UHMM K Harpy3Ke, Bapb
HpyeTrn B rrpe.n;eJiax OT 5 .n;o 95% OT rrpe.n;eJibHoro 3Ha'leHH.H. Cne'leHHe JiaMrr 
M.HrKoe, MepuaHH.H He 3aMeTHO. PeryJI.HTop rroTpe6JI.HeT He6oJihIIIYIO Mom
HOCTh, orrpe.n;eJI.HIOII.(YIOC.51 TOJibKO rrpoTeKaIOII.(HM qepe3 Harpy3KY TOKOM. 

Hanal1<111aaH111e 

HaJia:>KHBaHH.H yCTpoiicTBO He Tpe6yeT. 3JieMeHTbI MOHTHpy10T Ha rrep<flo
pttpoBaHHOM MOHTa:>KHOM nJiaTe. BhIBO.UhI coe,n;HH.HIOT rrepeMhI'lKaMH rrpono
.n;aMH MIT<D-0.6 ... 0.8 MM. Kopo6Ky c ycTpoiicTBoM Kperr.HT rro.u rrpw6opHoi1 
naHeJibIO H coe,n;HH.HIOT c 6opTOBOM ceTbIO aBTOMo6HJI.H (12 B) qepe3 JI106oi1 
KoMrraKTHhIM pa3beM, HarrpwMep PII10-5. PyqKH peryJiwpoBKH rrepeMeHHbIX 
pe3HCTOpOB .UOJI)l(Hbl 6hITb .UOCTYIIHbI M.51 KOppeKTHpOBKH 'lYBCTBHTeJibHOCTH 
H H3MeHeHH.H .HpKOCTH JiaMn B cJiyqae Heo6xo.UHMOCTH. MoJKHo rrpHMeH.HTb 
yCTpoiicrno .UJI.H rrJiaBHoii peryJiwpoBKH ocBemeHHOCTH caJioHa anToMo6ttJI.H, a 
TaK:>Ke .n;JI.51 peryJIHpOBKH .HpKOCTH IIO.l(CBeTKH rrptt6opHOM naHeJIH. 

0AeTanHX 

CocTaBHOM TpaH3Hcrnp KT829A MO:>KHO 3aMeHHTh Ha KT829 ( c HH.UeK
caMH E ... f), KT827(c HH.UeKcaMH A ... B), KT834 (c HH.UeKcaMH A. .. B), 
KT897 A, KT897E, KT898A, KT898E. TpaH3HCTOp VT2 MO:>KHO 3aMeHHTb 
Ha KT603, KT608, KT601, KT605, KT815 c JII06hrM 6yKBeHHhIM. HH.n;eK
coM. Ero He HY:>KHO ycTaHaBJIHBaTh Ha Terrnoorno.u. 

IIepeMeHHbie pe3HCTOphr CII0-1. <Dornpe3ttcrnp RF1 cocTOHT H3 .n;Byx 
rrapaJIJieJihHO coe,n:HHeHHbIX (.UJI.H YJIY'!IIIeHH.H 'lYBCTBHTeJihHOCTH y3Jia) 
<flornpe3HCTopoB C<D3-2. BMecrn HHX MOJKHO rrpHMeHHTb JII06bre <Pornpe-
3HcTOpbr H3 cepttH C<D3-x, <DP764, <DP765. 

Bee rrocTO.HHHhre pe3HCTOpbr - MJIT-0,25. 
KoH,n:eHcarnp Ci nma KM-6 . .lJ:tto,n:hr VD1, VD2 MO:>KHO 3aMettHTb Ha 

K,n:52rn1>. 

l)B IIOJl,aBJUUOmeM 60JibmMHCTBe aBTOM06MJieH IIMTaHMe Ha ra6apMTHbie OrHM 

KOMMyrMpyeTCSI eepXHMM KmoqoM, T. e. BbIKJIJOqaTeJieM, BKJIIoqeHHblM B paJpblB IIIMHbl 

«+ 12 B». Ilo 3TOH rrpMqMHe OIIMCaHHOe aBTOPOM yCTpOHCTBO He MO)[(eT 6b!Tb 

HerrocpeJl,CTBCHHO MCIIOllb30BaHo Mll 3lU!BlleHHOH B Ha3BaHMH CTaTbH ~eJIM, BeJl,b B HeM 

TPaH3MCTOP Vfl, HCIIOJlb3YeMblH KaK HH)[(HHH Kmoq, KOMMyrHpyeT 3eMJlj!HYJO IIIMHY IIHTaHMSI 

naMrr. (llpUM. Haylf. peo.) 
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3.4. nPMCTABKAAnSI YnPABnEHMSI 
KOMnPECCOPOM AKBAPMYMA 

TaH:Mep, pa6oTaIOll{HH B peJKHMe u:marnqecKOH reHepau1m, cero.n:mi He 
HOBOCTb l(JUI Pa.z:IHOJIIOfofTeJieH. IlpOMbilllJieHHOCTb (B TOM qHcJie 3apy6eJK
Ha5I) 6bfa BCe peKOpl(bI no BhIIlYCKY 3JieKTpOHHhIX H 3JieKTpOMeXaHHqe
CKHX TaHMepOB, nporpaMMHpyeMbIX j(JI5I BbI.nepJKKH BpeMeHH Ha onpe11:e
JieHHhle ll:HH u qachr He11:eJIH (u MecJiua). KomcypettUHJI B o6JiacTH npon3-
Bo,ncrna TaHMepos 6b1T0Boro npe.ntta3ttaqeHli5I BbipocJia 3a napy JieT B 
pa3hI. O.n:ttaKo H cero.nttJI aKTYaJihHO co3,n:amre co6crneHHhIX cxeM, BMecTO 
npe,nJiaraeMhIX npOMbllllJieHHOCTbIO. 

O.n:tta H3 cxeM rro.n:o6Horo tta3HaqeHH5I npe.n:crnBJietta Ha PHc. 3.8. 
Oco6ettttocTh ycTpowcrna cocTOHT B noJiyaBTOMaTHqecKOM peJKHMe pa-

6oThI. IlpH HaCTyrnieHHH paccBeTa MJIH BKJIIO'leHHH ocneureHH5I B KOMHaTe, 
r.n:e ycTaHOBJieHhI ¢oTO.naTqHKH, 3JieKTpOHHOe yCTpoikrno H3,n:afa KpaT-

C1 • 

rn·g I 

DA1 
KP1006BVl1 

K1.1 

+Vn 12B 

K2 •C3 

I 1000.0 
16B 

PASI 
BV2091 
SRUH-SH-112DM 

Puc. 3.8 . .3JieKTpH"'IeCKaJI cxeMa aKBaprryMHOfO TaHMepa 
c y3noM KpaTKOBpeMeHHOH 3BYKOBOH crrrnanrr3an;rrrr 
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3.4. np111CT8BKa AllSI ynpaaneHlllSI KOMnpeCCOpOM aKBap111yMa 

KOBpeMeHHbIM 3BYKOBOM CiffHaJI II BKJnoqaeT JiaMny aKBapIIyMHOro OCBe
IIJeHl'I.H BMecTe c KOMnpeccopoM-noMnoiI. JlaMna OCBeIIJemrn EL1 M KOMn
peccop OCTaIOTC.H BKJIIOqeHHbIMil B TeqeHHe noqTM 4 qacoB ( 3aBMCilT OT HO
MIIHaJIOB 3JieMeHTOB R5C2). Ilo OKOHqaHMil BbI.D;ep:>KKil BpeMeHH JiaMna 
OCBeIIJeHM.H Il KOMnpeccop OTKJIIOqaroTCK IlpH HOBOM pacCBeTe (HOBOM 
BKJIIOqeHMil CBeTa B KOMHaTe nocJie nepMo.n;a 3aTeMHeHH.H) UMKJI pa6oTbI 
ycTpOMCTBa noBTOp5!eTC5! - Il TaK npOMCXO.ZJ;IlT e)Ke,ZJ;HeBHO. 

B OCHOBe yCTpoikrna - TaMMep Ha nonyJI.HpHOM MHKpocxeMe 
KP1006Bl1L Ott co6patt no KJiaccwrecKoiI cxeMe B pe:>KMMe rettepauMM 
MMnyJihCOB 6oJihIIIOH .ZJ;JIIITeJihHOCTM. Ha Bbrxo.n;e TaHMepa BKJiroqeHo 3JieK
TpoMarnHTttoe peJie K2, CBOMMM KOHTaKTaMM K2.1 OHO ynpaBJI.HeT no.n;aqei1 
ttanp.H:>KeHM.H tta KOMnpeccop aKBapMyMa M oCBeTMTeJihtty10 JiaMny ELL 
JlaMna MOJKeT 6bITh KaK JIIOMHHecueHTHOH ( c COOTBeTCTBYIOIIJeH cxeMOM 
ynpaBJieHH.H), TaK H JiaMnoi1 HaKaJIMBaHM.H c MOliIHOCThIO .n;o 15 BT. EoJih
nra.H MOliIHOCTh He:>KeJiaTeJibHa H3-3a B03MO:>KHOCTil neperpeBa Il OnJiaBJie
Hil.H BepxHeH KpblllIKil aKBapMyMa, B KOTOpOH ycTaHOBJieHa JiaMna OCBeIIJe
HII5! ELL KoMnpeccop - Jiro6oi1 npoMhIIIIJieHHhIH .ZJ;JI.H aKBapttyMo:a. 

B cxeMy BBe.n;ett y3eJI ynpaBJieHM.H caMoil MHKpocxeMOH KP1006Bl11 B 
3aBMCMMOCTil OT BHeIIIHero OCBeIIJeHH.H. 3To c.n;eJiaHo ,Zl;JI.H Toro, qT06hr JiaM
na OCBCIIJeHM5! aKBapMyMa Il KOMnpeccop BKJIIOqaJIMCh TOJihKO B CBeTJIOe 
BpeM.H cyTOK, a Hoqbro 6hIJIIl He aKTilBHhI. )laHHhIH ¢oTO'IYBCTBMTeJihHhIH 
y3eJI co6patt Ha o.n;ttOTHITHhIX Tpatt3Mcrnpax VT1, VT2, Harpy:>KeHHhIX tta 
3JieKTpoMarHIITttoe peJie KL KoMMYTIIPYIOIIIMe KOHTaKTbI peJie K1.1 no.n;a
IOT nMTattMe Ha (MJIM OTKJIIO'IaIOT OT nMTaHM.H) MHKpocxeMy DAL IlpM cJia-
6oi1 oCBeIIJettocTM o.n;ttoTHnHhIX ¢ornpe3MCTopoB C<l>3-1 (BKJIIO'IeHHhIX 
napa.rrJieJihHO H o6o3tta'IeHHbrx e.n;HHbIM o6o3tta'IeHHeM tta cxeMe PR1) 
TpaH3IICTOphr VT1, VT2 3aKphIThr, coorneTcrnetttto peJie Ki o6ecrnqetto, 
KOHTaKThI peJie K1.1 c HOMepaMM 3 H 5 (cornactto cxeMe PHc. 3.8) pa3o
MKHYThI H Ha aBrnretteparnp, co6pattttbIH Ha MHKpocxeMe DA1 ttanp.H:>Ke
HHe He nocTynaeT. CoorneTcrnetttto KOHTaKTbI K2.1 pa30MKHYThI, H JiaMna 
ocBeIIJeHH.H aKBapttyMa EL, a TaK:>Ke KoMnpeccop o6ecrn'IeHhI. 

IlepeMeHHhIH pe3HCTop R1 BBe.n;eH B cxeMy .ZJ;JI.H y.n;o6crna peryJIHpoBKH 
nopora BKJIIO'IeHM.H TpaH3MCTOpHoro KacKa.n;a VT1, VT2. 

EcJIH oCBeIIJettHe ¢ornpe3HCTopoB .n;ocTaTO'IHO, ttanpnMep .n;tteM, co
npoTHBJieHHe ¢ornpe3HCTopoB PR1 Marro, Tpatt3HCTOpbI VT1, VT2 OTKphr
ThI, peJie Ki BKJIIO'IeHo, Ha MHKpocxeMy DA1 no.n;aHo Hanp5DKeHne nHTa
HH.H, HH.ZJ;HKarnpHhIH cBeTo.n;no.n; HL2 (atta.rrom'IHhIM no 3JieKTpH'IeCKHM 
xapaKTepHCTHKaM HL 1) cBeTHTC.sI. Ha y3eJI 3BYKOBoi1 HH.ZJ;HKaUMM nonaHo 
nnTaHHe. MnKpocxeMa DA1, BKJIIO'IeHHa.H B pe:>KHMe oTc'Ifaa BhI.n;ep:>KKH 



rnaaa 3. YnpaaneHMe ocae~eHMeM 

BpeMeHtt, B COOTBeTCTBHH c HOMHHaJiaMtt 3JieMeHTOB BpeMa3a,l(arom:eif ue
IIH R5C2, Ha'!HHaeT OTC'leT BpeMeHtt. PeJie K2 BKJIIO'letto, JiaMrra ocneme
mrn aKnapttyMa tt KOMnpeccop BKJIIO'leHhI. 

Ilo OKOH'lamm BhI,l(epiKKH BpeMeHM, 3a,l(aHHOH HOMMHaJiaMM ::meMeH
TOB RSC2 (npnMepHo 240 MMH), Ha BhIBO,l(e 3 MMKpocxeMhI DA1 noaBJI.H
eTc.H BhICOKI1ti ypoaeHh HanpaiKeHM.H, peJie OTKJIIO'!aeTC.H, H KOHTaKTbI 
K2.1 pa3MhIKaIOTC.H, JiaMna ocaem:eHM.H racHeT, KOMrrpeccop BhIKJIIO'!aeTc.H. 

Teneph CJie,l(yrom:ee BKJIIO'leHMe npOM30H,l(eT IIOCJie TOro, KaK KOHTaKThI 
K1.1 paaoMKHyTrn (::no npottaoil,l(eT npn He,l(ocTaTO'IHOH ocaem:eHOCTM, 
HanpHMep, aeqepoM), a aaTeM CHOBa 3aMKHYTC.H c HaczyrnreHMeM HOBoro 
,l(H.H HJIH BKJIIO'IeHtteM OCHOBHOro CBeTa B KOMHaTe, r,l(e ycTaHOBJieHbI c:po
TO,l(aT'!HKH PR 1. 

YaeJI 3BYKOBoro conpoao)K,l(eHM.H IIO,l(KJIIO'!aeTc.H napanneJihHO K KOH
TaKTaM nMTaHtt.H MMKpocxeMhI DA1. 

B OCHOBe 3TOro ::meKTpOHHOro y3Jia nonyJI.HpHa.H MMKpocxeMa 
K561JIA7. Enaro,l(ap.H npHMeHeHMIO 0,l(HOro H3 ee JIOrH'IeCKHX 3JieMeHTOB, 
a TaKiKe MCIIOJlh30BaHHIO KaIICIOJI.H co BCTpOeHHhIM reHepaTOpOM 3BYKOBOH 
qacTOThI (3q), B cxeMy HeT Heo6xo,l(HMOCTH BBO,l(HTh KaKMe-JIM6o reHepa
TOpbI HMIIYJihCOB HJIH ycttJIHTeJIH K HHM. TaKoil iKe yaeJI He CJIOiKHO co-
6paTh H Ha JIOm'IeCKHX ::meMeHTax .llpymx MHKpocxeM KMOil (HanpttMep, 
K561JIE5, K561TJl1), O,l(HaKo caMoe npocrne cxeMHoe pernem1e noKa3aHO 
HaPHc. 3.8. 

Ilptt no,l(a'le nHTaHtt.H Ha axo,l(e aJieMeHTa (BhIBO,l(hI 1 H 2 DD1.1) nptt
cyrcrnyeT Hl13Kl1ti ypoaeHh Hanp.HiKeHH.H ,l(O Tex nop, noKa He aap.H,l(HT
c.H OKCtt,l(HhIH KOH,l(eHcarnp C 1 qepe3 orpaHH'IttTeJihHhIH pe3HCTop R2. Ilo
Ka arnro He npottaornJio, Ha BhIXO,l(e aJieMeHTa (BhIBO,l( 3 DD1.1) npncyT
crnyeT Bh1COKI1ti ypoaeHh Hanp.H:>KeHtta. OH nocTynaeT 'Iepea 
orpaHM'IMBarom:ni1: TOK peattcTOp R6 B 6aay TpaH3ttcrnpa VT3, pa60Ta10m:e
ro a pe:>KttMe yettJIHTeJI.H TOKa. TpaH3MCTop VT3 OTKphIT tt Ha nhe303JieK
Tptt1IeCKHH KancIOJih co acTpoeHHhIM reHeparnpoM aayKoaoil qacTOThI HA1 
IlO,l(aHO HaIIp.H:>Kem1e IIMTaHM.H. 

Kor,l(a Hanp.H:>KeHtte Ha o6KJia.l(Kax KOH,l(eHcarnpa C 1 ,l(OCTHrHeT ypoaHa 
nepeKJiro'!eHtta MttKpocxeMhI, oHa nepeKJIIO'IMTca H BhICOKMti ypoaeHh 
Harrp.HJKeHH.H Ha BhIXO,l(e DD1.1 cMeHMTC.H Hl13Kl1M. TpaH3HCTOp VT1 
3aKpoeTC.H. IlocTO.HHHOe HaIIp.H:>KeHHe Ha IIhe303JieKTpM1IeCKOM KaIICIOJie co 
BCTpoeHHhIM reHeparnpoM HA1 OKaiKeTcH IIO'ITM paBHhIM HYJIIO, n Kan
CIOJih nepeH,l(eT B pe:>KHM O:>KM,l(aHH.H. 

Ilpn yKa3aHHhIX Ha cxeMe 3Ha'!emrnx 3JieMeHTOB R2 M Ci 3a.l(ep:>KKa 
BhIKJIIO'!eHH5I 3ByKa COCTaBHT OKOJIO 3 c. Ee MO'.>KHO yaeJIH'IHTh, COOTBeT-
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3.4. npMCT8BK8 AJlSI ynpaaneHMSI KOMnpeCCOpOM 8KB8PMYM8 

CTBeHHO yBeJUPIMB eMKOCTb KOH,aeHCaTopa Ci. B Ka'leCTBe C1 Jiyqme nc
IlOJib30BaTb Kon.a.encamp nma K50-29, K50-35 HJIH ananomqHhiiii c He-
6oJibllIHM TOKOM yreqKH. .l{JIHTeJibHOCTb BpeMeHHoro HHTepBaJia MO:>KHO 
coKpaTHTh, yMeHhllIHB conpoTHBJieHHe pe3HCTopa R2. EcJIH BMecTo Hero 
ycTaHOBHTb nepeMeHHbIH pe3HCTOp c JIHHeiiittoiii: xapaKTepHCTHKOH, TO no
JiyqHTC.SI ycTpOHCTBO c peryJIHpyeMoiii 3a.n:ep:>KKOH. 

<l>yHKUHIO .n:aHHoro 3JieKTpOHHoro y3Jia MO:>KHO noMeH.si:Tb Ha o6paT
ttyro, TO ecTh c.n:eJiaTh TaK, 'IT06h1 nhe303JICKTpttt1ecKHH KancIOJih HA1 
MOJI'laJI nepBbie 3 c IlOCJie no.n:a'IH Ha yCTpOHCTBO IlHTaHH.SI, a 3aTeM BCC oc
TaJibHOe BpeM.SI pa6oTaJI. ,l{JI.SI 3TOro KOH,a,eHCaTOp c 1 H BpeM.SI3a,llaIOI.IlHH 
pe3HCTop R1 cJie.a.yeT noMeH.SITh MecTaMH (c co6Jiro,aeHHeM noJI.si:pHOCTH 
BKJIIO'leHH.SI OKCH,a,Horo KOH,aeHCaTopa - IlOJIO:>KHTeJihHOM o6KJia,a,KOM K 
IlJIIOCY HCTO'IHHKa IlHTaHH.SI). IlpH 3TOM cpe.n:H.Sl.SI TO'IKa HX no,a,KJIIO'leHH.SI K 
Bhrno.n:aM 1 H 2 3JieMeHTa DDL 1 coxpatt.si:eTc.si:. B TaKoM BapHaHTe ycTpoiI
CTBO 6e3 oco6bIX H3MeHeHHM MO:>KHO npHMeH.SITb JJ:JI.SI 3BYKOBOro CHrHaJIH-
3aTOpa OTKpbITOiii: (cBepx MepbI) .n:Bepn;bI xoJio,a,HJihHHKa. KpoMe Toro, 
BapHaHTOB npHMeHeHH.SI .n:aHHOro npoCTOro H Ha,ae:>KHOro ycTpOMCTBa 6ec
KOHe'IHO MHOro, H OHH orpaHH'leHbl TOJibKO cpaHTa3HeM pa.a.HOJII06HTeJI.SI. 

Hana>K111aaH111e 

y CTpOMCTBO B HaJia:>KHBamm He Hy:>K.a.aeTC.SI. 3JieMeHTbl ycTpoiiicTBa 3a
KpenJI.SIIOT Ha MOHTa:>KHo:H nJiaTe. Kopnyc - JII06oii no.a.xo.a..si:mwn. 

0AeTanAX 

Peancrnp Rt - THna CII3-4 HJIH aHanorntIHhIM, c JIHHeMHOM xapaKTe
pHCTHKOM H3MeHeHH.SI conpoTHBJieHH.SI. IIocTO.SIHHbie pe3HCTOpbI R2 ... R6 
THna MJIT-0,25. 

0KcH,a,Hhie KoH,aeHcaTOpbr THrra KS0-29 HJIH aHanorHqHbie. 
CBeTo,a,HOJJ:hI JII06h1e c TOKOM 5 ... 8 MA, HanpnMep AJI307BM. 
TpaH3HCTOpbI VT1, VT2 THna KT3107 A. .. KT3107)1( HJIH aHanomtI-

Hhie. TpaH3HCTop VT3 JII06oiii: KpeMHHeBbIH, Manon H cpe.zi;tteH: MOI.IlHOCTH 
n-p-n-Tnna, ttanpHMep: KT603, KT608, KT605, KT801, KT972, KT940 c 
JII06hIM 6yKBeHHbIM HHJJ:CKCOM. 

PeJie Ki, K2 Ha ttarrp.si::>Kenwe cpa6aThIBaHH.SI 8 ... 12 B H TOK .n:o 30 MA. 
PeJie K2, KpoMe Toro, .a.oJI:>KHO 6hITh pacc'IHTaHO Ha Hanp.si:)KeHHe KOMMyra
UHH He Mettee 250 B H TOK He Mettee 1 A. Ilhe303JieKTpH'IecKHH KancIOJib 
MO:>KeT 6hITh JII06bIM, pacc'IHTaHHhIM Ha HanpJDKettne 4 ... 20 B rroCTOJIHHOro 
TOKa, HanpHMep: FMQ-2015D, FXP1212, KPI-4332-12. 
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rnaaa 3. YnpaaneHLlle ocae1.14eHL11eM 

I1CToqmm mnamrn - cTa6MJIM3MpoBaHHhrn, 06ecrreq1rnarow:wn BhI

xo.n:Hoe Harrp5DKeHwe 5 ... 15 B. 
ToK rroTpe6JieHM5I B aKTIIBHOM pe)l{IIMe 3ByKoBoro cIIrHaJia c rrpIIMeHe

HIIeM yKa3aHHhIX Ha cxeMe 3JieMeHTOB cocTaBJI5IeT 60 ... 62 MA. fpoMKOCTh 

TaKa5I, qTo CiffHaJI xoporno CJibIIIIeH B IIOMew:eHIIII Ha paCCT05IHilII .n:o 10 M. 



3.5. nPMCTABKA A/ISi YnPABnEHMSI 
OCBEW.EHMEM AKBAPMYMA 

CornacHo HaCTaBJieHHHM H onhITY 3HaIOII(HX cneu;HaJIHCTOB B o6JiaCTH 

pa3Be,n:eHHH ,n:eKopanIBHbIX aKBapHyMHbIX pb160K, CBeT MaJieHbKHM nHTOM

uaM Heo6xo,n:HM 6oJihIIIYIO qacTh cyToK. 0,n:HaKo, ecJIH ,n:aJKe .n:epJKaTh aKBa

PHYM B ,n:oCTynHOM ,n:JIH coJIHe'!Horo CBeTa MeCTe (npH eCTecrneHHOM ocBe

II(eHHH), HacrynaeT HO'Ih, ll pbI6KaM CTaHOBHTCH TeMHO. 

IlpOMbIIIIJieHHOCTbIO BbITIYCKaIOTCH cero,n:HH aBTOMaTH'IeCKHe TaHMepbI 

OCBeII(eHHH ,n:JI.sI aKBapHyMOB ll aBTOMaTH'!eCKHe KOMnpeccopbI B03,n:yxa, 

KOTOpbie pa6oTaIOT He KpyrnocyTO'IHO, a no 3a,z:i:aHHOMY aJiropHTMy. Ilpe.n:

JiaraeMoe HHJKe ycTpOHCTBO cnoco6Ho 3aMeHHTb npOMbIIIIJieHHYIO aBTOMa

THKY H .sIBJI.sieTc.si: He xy,n:IIIHM no cpaBHeHHIO c cHcTeMaM npOMhIIIIJieHHoro 

H3roTOBJieHH.sI. Ero HecoMHeHHhIM nJIIOCOM HBJIHeTCH HH3Ka.sI ce6ecToH

MOCTh ,n:eTaJieH ll npOCTOTa KOHCTPYKUHH, KOTOpyro MOJKeT nOBTOpHTb 

npaKTH'IeCKH JII06oli IIIKOJibHHK, 3HaKOMbIH c na.sIJibHHKOM ll OCHOBaMH 

::iJieKTpoTeXHHKH .. KpoMe Toro, B nop.si:,n:Ke TBopqecKOH HHHU:HaTHBhI, ,n:aH

HYIO cxeMy MOJKHO pacIIIHpHTh H ,n:onoJIHHTh (HanpHMep, peaJIH30BaB B Heli 

HH.n;HKaTop peJKHMOB ll B03MOJKHOCTb peryJIHpOBKH BpeMeHH pa60Tbl KaJK

.n:oro TaHMepa), 'ITO TaKJKe C'IHTaIO nOJIOJKHTeJihHbIM Ka'!eCTBOM pa3pa6oT

Kll. TaKa.si: cHcTeMa 6y,n:eT noJie3HOH H ,n:JI.si: aKBapHyMHCTOB, HMeIOII(HX 

HeCKOJibKO 6oJibIIIHX aKBapHyMOB, ll ,n:JI.sI qmpM ll opraHH3aIJ;HH, r.n:e aKBa

PHYMbl ycTaHOBJieHhI B XOJIJiax H HyJK.n;aIOTC.sI B aBTOMaTH'IeCKOM (HJIH no

JiyaBTOMaTH'IeCKOM) o6cJiyJKHBaHHH. 

3JieKTpH1IeCKa.si: cxeMa ycTpolicrna noKa3aHa Ha Pue. 3.9. 
,UaHHa.H cxeMa COCTOHT ll3 .n;Byx TaHMepoB (peJie BpeMeHH). IlpH BKJIIO

'!eHHH nHTaHH.sI peJie Ki (Ha Hanp.HJKeHHe cpa6aThIBaHH.sI 9 .. .12 B) 
BKJIIO'IaeTc.si: cpa3y, ero KOHTaKThI K1.1 BKJIIO'!aIOT peJie K2 H K3. IlpH 

BKJIIO'IeHHH peJie, KOHTaKThI K3.2 no,n:aroT nHTaHHe Ha nepBhIH TaliMep, pe
aJIH30BaHHhIH Ha MMC K561JIA7, a KOHTaKThI K3.1 pa3MhIKaIOTC.sI H pa3-

peIIIaIOT 3ap.si:JKaThCH oKcH,n:HoMy KOH,n:eHcarnpy C2 ::iToro TaliMepa. Koma 

nocJie,n:HHH 3ap.si:,n:HTCH .n:o ypoBHH nepeKJIIO'IeHH.sI JIOfH'IeCKOro 3JieMeHTa 

MHKpocxeMhI, Ha Bhixo.n:e ::iJieMeHTa DD2.1 6y,n:eT npHCYTCTBOBaTh ypoBeHh 
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K3.1 

•c2 
2000.0 R3 R4 

4.7M 470K 

KBblB. 7 

K3.2 

-2209 

Puc. J.9. 3JieI<Tpw1ecKa.ll cxeMa yCTpoii:cTBa aBTOMarn:qecKoro yrrpaBJiemrn 
CBeTOM II KOMrrpeccopoM ,ll;Jl.ll aKBapttyMa 

JioruqecKoi1 i, a coorneTCTBeHHO Ha BhIXO.lle aJieMeHTa DD2.2 - ypoBeHh 

JiornqeCKOro 0. 3TOT CHrHaJI IlOCTYTIHT Ha ynpaBJI51IOIUHH BXO.ll BTOporo 
TaHMepa DAL 3ToT Tai1Mep BhIKJiroquT peJie Ki u HaqHfa oTcquThIBaTh 

H0By10 BhI.llepJKKY BpeMeHH, 3a.llaHHYIO HOMHHaJiaMH aJieMeHTOB Ri, R2, 
CL Ilpu yKa3aHHhIX Ha cxeMax HOMHHaJiax RC-uermqKH Ri, R2, Ci u R3, 

C2 (.llBHJKKH nepeMeHHhIX pe3HCTopoB B cpe.llHHX no cxeMe noJioJKemurx) 

BhI.llepJKKa nepBoro Tai1Mepa Ha JiornqeCKHX aJieMeHTax K56iJIA7 (BpeM51 
ropeHH51 oCBeTHTeJihHOH JiaMnhI HLi, ycTaHOBJieHHOH 3a aKBapuyMoM) co

CTaBHT 2 q iS MHH, a BbI.llepJKKa BTOporo TaMMepa Ha MHKpocxeMe 
KPi006BHi (BpeM51, Kor.Ila JiaMna norarneHa) - i qac. Pa6oTa Tai1MepoB 

ocymecTBJI51eTC51 B UHKJIHqecKOM pe:>KHMe. 

Bhr.llep:>KKY BpeMeHH MO:>KHO peryJIHpoBaTb B rnupoKHX rrpe.lleJiax H3Me
HeHneM HOMHHaJIOB yKa3aHHhlX RC-uenoqeK. 

/(01111oe ycmpoUCfflBO M.OJ/C'HO ucnOllb30Bamb ma10/Ce U aJl.R apylUX U,eJleU 
(nepuoaul/eCKOe o6ozpe6aHUe aKBapuyM.a, pa6oma KOM.npeccopa aJl.R noaa1JU 
pbt6aM. Bo3ayxa). 

Ilpn HCnpaBHblX 3JieMeHTaX H npaBHJihHOM MOHTaJKe ycTpOHCTBO Ha

Jia.llKH He Tpe6yeT. Ilo.llaqa IIHTaHH51 Ha MHKpocxeMy DAi npOH3BO.llHTC51 

IIOCTOJIHHO OT HcToqHHKa IIHTaHH51. Ha 14 BhIBO.ll MH;KpocxeMbI DD2 IIO.lla

qa IIHTaHH51 IIOCT051HHa51 ( + v rr), a o6mnii rrpOBO.ll IIO.llaeTC51 Ha 7 BblBO.ll 

DD2 qepe3 KOMMyrn:pyromHe KOHTaKThI peJie K3.2. 
IlapaMeTpbl .llJl51 HCToqmIKa IIHTamrn: Ha BXO.lle MHKpocxeMbl CTa6HJIH-

3aTOpa (BbIBO.ll 1) KPEH8B cJie.llyeT npH.llep:>KHBaTbCJI BhIIIp51MJieHHoro 
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3.5. npMCT8BK8 AIUI ynpaaneHMSI OCBelJ.l,eHMeM 8KB8pMyMa 

Harrp5IiKemm mnamrn +15 ... +17 B. PeJie K2, K3 Ha.no HCIIOJib30BaTb Ha co
oTBeTCTBYIOIIJ,ee Harrp5IiKeHtte IIHTaHH.H (nacrropT PC4.591.003). PeJie, rrp11-
MeH5IeMbie B .naHHOM ycTpORCTBe MOiKHO TaK)Ke 3aMeHMTb 3apy6e)KHbIMM 
aHa.n:oraMH, IIO.l(XO.l(5IIIJ,MMH no 3JieKTpHqecKHM xapaKTepHCTHKaM, Harrptt
Mep Relpol RM85-2011-35-1012. 

TpaHccpopMarnp nmaHH5I Ti mo6oi1 rro.nxo.l(5IIIJ,HH ceTeBoiit, c Bhrxo.n
HbIM Hanp5I)KeHtteM Ha BTOpttqHoiit o6MOTKe 14 ... 16 B, HanpttMep TBK-11 OJI. 
Ilptt 3KCIIJiyaTan;HH ycTpORCTBa CJie,n;yeT co6JIIO.l(aTb MepbI 3JieKTpo6e3orrac
HOCTH, TaK KaK TpaHccJ>opMarnp H KOMMYTMPYIDIIJ,He peJie aJieKTpwqecKoH 
u;emi: HaXO.l(5ITC5I IlO.l( Hanp5I)KeHHeM OCBeTttTeJibHOR ceTM 220 B. 
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3.6. ABTOMATM"IECKMlll BKnlO"IATEnb 
nOACBETKM 

BMeCTe c pocToM 6JiarococT05IHH5I HaceJieHH5I yseJI11:q11:saeTrn noKyna

TeJihCKM cnoco6HocTh cpenHero KJiacca H B03MO:>KHOCTh JIIOti:eii: nyTemecT

BOBaTh 3a rpaHmi:eii: P<D. MaTepHaJI 3Toii: CTaThH oKa:>KeT noMOID;h He TOJih

KO nyTemecTBeHHHKaM c 3arpaHnacnopToM, HO H TeM pati:HOJII06HTeJI5IM, 

KOTOphre He Bhie3:>KaIOT 3a py6e:>K, IIOCKOJihKY 6oJihIIIHHCTBO 3JieKTpOHHhIX 

yCTpoii:crn H npH6opoB IIIHpoKoro cneKTpa npHMeHeHH5I B 6hrTy nponaIOT

rn H Ha npocrnpax 6hrnmero CCCP. Hati:o panH cnpasenJIHBOCTH 3aMe

THTh, qTo 60JihIIIa5I qacTh opHrHHaJihHhIX npH6opoB, HarrpHMep, TaKHX KaK 

3JieKTpOKHII5ITHTeJih 5IHIJ: (sap5Iru;Hii: 5IMIJ:a BCM5ITKY HJIH BKPYTYIO), rrono

rpeBaTeJih IIHID;H B JIOTKe H np. He pacrrpocTpaHeHhI cpenH p03HHqHOH ceTH 

CTpaH CHf. Ilp11:q11:ttoii: TOMY He CTOJihKO He:>KeJiaHHe 3apy6e:>KHhIX npoH3-

BOti:HTeJieii: neJIHThC5I ceKpeTaMH (rrpH :>KeJiaHHH MbI MO:>KeM rrpoH3BO)'.J:HTb 

o6opynoBaHHe He xy:>Ke), CKOJihKO B He6oJihIIIHX cepHHHhIX rrapTH5IX c6op

KH TOfO HJIH HHOfO yCTpoii:crna. :'.ho THIIHqHO )'.J:JI5I CTpaH CKaH)'.J:HHaBHH H 

HaIIOMHHaeT HX rrpoH3BO)'.J:CTBO aBTOM06HJieii:. qTO HH MaIIIHHa (HaIIpHMep, 

rpy30BM «BoJihBO F7~. SISU, Scania), TO pyqHa5J: c6opKa, B KOTopoii: 3aMe

Ha 3arrqaCTeii: corrp5I:>Ketta rropoii: c TpynttocrnMH. 

Ilo OIIhITY noe3)'.J:OK, MHe penKo ynaBaJIOCh BCTpeTHTh )'.J:JIHTeJihHOe Bpe

M5I Ha rroJIKax Mara3HHOB 3a py6e:>KOM P<D onHH H Te :>Ke 3JieKTpotttthre 

yCTpoii:crna - HX accopTHMeHT IIOCT05IHHO o6HOBJI5IeTrn: no6aBJI5IIOTC5I 

HJIH H3MeH5IIOTC5I cepBHCHhie cpyHKQHH, cpHpMbI-IIpOH3BO)'.J:HTeJIH, BHeIIIHee 

ocpopMJieHHe, :::iJieKTpHqecKHe rrapaMeTphr. BMecrn CTaporo II05IBJI5IeTC5I He

qrn Hosoe H opHrHHaJihHOe. HecMoTp5I Ha no JII06oe rrpoMhIIIIJieHHO H3ro

TOBJieHHoe ycTpOHCTBO MO:>KHO )'.J:OIIOJIHHTh, rrpHCIIOC06HTb K KOHKpeTHhIM 

6hITOBhIM Hy:>KnaM pati:HOJII06HTeJI5I l1 naTh yCTpoii:crny, Ka3aJIOCb 6br, He

rrpocpMJihHYIO BTOpyIO :>KH3Hb. 

Ha Puc. 3.10 rroKa3aH BHeIIIHHM BHti: asToMaTHqecKoro cseTHJihHHKa, 

cpa6aTbIBaIOru;ero npH 3aTeMHeHHH. <DornnaTqHKOM CJIY:>KHT cpoTope3HC

TOp, Ha KOTOpbIM qepe3 JIHH3Y (xopomo BH)'.J:HO Ha Puc. 3.11) rrpOHHKaeT 

BHeIIIHHM CBeTOBOM IIOTOK. 



3.6. ABTOM3Tllt'ieCKllli1 BKJllO'iaTellb nOACBeTKllt 

Puc. 3.10. ABrnMaTtt'-leCKttH BKJIIO'-laTeJib rro)l;CBeTKtt 

Puc. 3.11. To )Ke ycTpoilcrno B !l:pyroM paKypce 
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rnaaa 3. YnpaaneHMe ocae~eHi.teM 

Ilpu ,l{eTaJibHOM pacCMOTpeHHH Bbl.R:CHHJIOCb, 'ITO <PoTope3HCTOp B TO'I

.HOCTH rroxmK Ha cPOTOpe3HCTOpbI, ycTaHOBJieHHbie B OTe'IeCTBeHHbIX orr

TpOHax 0311-1. .H pa3o6pa.n rrptt6op H CKOIIHpOBaJI aJieKTpH'IeCKYIO cxeMy, 

KOTOpa51 OKa3aJiaCb BIIOJIHe KJiaCCH'IeCKOH. 0Ha IIOKa3aHa Ha PHC. 3.12. 

EL P=7BT 
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Puc. 3.12. 3JICKTpIJqecI<rul cxeMa ycTpoiicrna aBTOManrqecKoro BKJIJOqaTeJIH, 
yrrpaBJIHCMOro CBCTOM 

IlpM ocBem:eHMM <Pornpe3MCTopa ero corrponrnneHtte rraaaeT ao 
10 ... 100 KOMM myHn1pyeT rrepexoa 4yrrpaBJI5IIOW:MH aneKTpoa-Karna~ TM

pMcTopa VS1. IlpM aToM TMpMcTop 3aKpbrnaeTC51 M o6ecTO'IMBaeT JiaMny 

HaKaJIMBaHM51 ELL IlpttMeH51Th B npM6ope 6onee MOlllHYIO JiaMny HaKaJIM

BaHM51 HeJib351 H3-3a B03MO)KHOCTH rreperpeBa H paCIIJlaBJleHM51 IIJlaCTMac

COBOro KOprryca. IlpH IIITaTHOH JiaMrre HaKaJIHBaHM51 yCTpOHCTBO 3KCIIJiya

TMpOBaJIOCb B Te'IeHMe .llBYX CYTOK ( c IIOCT051HHbIM BKJIIO'IeHMeM JlaMIIbl 

EL 1 ), npM aTOM TeMneparypa BOKpyr KOJ16br JiaMnhI He IIO.l{HMManach BhI

me 35°C, 'ITO BIIOJilje aonycTMMO. KcTaTH, TaKMe JiaMIIhI yMeCTHO rrpMMe

H51Th H B aKBapHyMax - 6e3orraCHO H 3KOHOMHO. 

IlpH He,l{OCTaTO'IHOM OCBellJeHHH aaT'IMKa, 'ITO rrpOHCXO,l{HT B TeMHOe 

BpeM51 cyToK, corrponrnJ1eHMe <Pornpe3HCTopa BeJIMKO (60J1ee 1 MOM) M 

TOKa, rrpoxoaHm:ero qepe3 orpaHM'IMTeJihHhIH pe3HCTOp R1, oKa3bIBaeTC51 

,l{OCTaTO'IHO ,l{Jl51 OTKpbIBaHH51 THpHCTOpa. 

BhrnBJieHHhIM HeaocTaTKOM ycTpoH:crna 5IBJ15leTC5I cJ1a6a51 'IYBCTBM

TeJibHOCTh y3J1a K ocBellJeHMIO. )lJIH a¢¢eKTMBHOH pa6oTbI ero Hap;o ycTa

HaBJIMBaTh JIM6o B6JIH3H eCTecrneHHbIX HCTO'IHHKOB OCBellJeHOCTH (K OK

Hy), JIM6o B6JIH3H OCBeTHTeJlbHblX JlaMII, CJiy)KallJHX ,l{Jl51 OCBem:eHH51 
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3.6. ABTOMaTllt"leCKlllM BKJllO"laTenb nOACBeTKVI 

KOMHaT Il JJ.pyrHX IIOMern:eHHH KBapTHpbI. Y'-IHTbIBa5l, 'ITO IIO)J.CBeTKa qacTO 

HY'.iI<Ha COBCeM He B Tex MeCTax Il TO, 'ITO roTOBbIH npn6op a)J,aIITHpoBaH 

)J.JI5l BKJIIO'-IeHHe B CeTb 220 B ( HMeeT COOTBeTCTBYIOW:HH IIITeKep) Heo6xo

JJ.HMO ero JJ.OIIOJIHHTb. 

)lJI5l yBeJIH'-IeHH.H '-IYBCTBHTeJibHOCTH y3Jia MO)KHO HJJ.TH JJ.BYM>r rrpoBe

peHHhIMI1 rryT5IMH: 

• 3aMeHHTh ¢ornJJ.aT'-IHK Ha OTe'-IecrneHHhIH ::iJieMeHT C<l>3-4, a JIY'-!rne 

BKJIIO'IMTh 2-3 aHaJIOnI'IHhrx C<l>3-4 (C<l>3-1, C<D3-2) rrapa.JIJieJibHO -

IIITaTHOe Mecrn 3aKperr.JieHmI ¢ornpe311crnpa B I<Oprryce rrptt6opa ::irn 

II03BOJI5leT CJJ.e.JiaTb. CorrpoTHBJieHtte ¢ornpe3HCTopoB rrptt oCBern:eHoc

™ CTaHeT MeHhrne, rropor 3aKpbIBaHHe THpHCTOpa CMeCTHTC5l B CTopoHy 

60JibllieH '-IYBCTBMTeJibHOCTM rrpH Ma.JIOM OCBern:eHMM cPOTO)J,aT'-IHKa. 

• 3aMeHHTh pe3HCTop R1 uerrhIO c rrepeMeHHhIM pe3IICTOpoM, rroKa3aH

HOH Ha Puc. 3.12. EJiaroJJ.ap5I 3TOMy, rrpn yBeJIH'-IeHIIH TOKa qepe3 R1 

(yMeHbllieHHil ero corrpOTHBJieHH5I) MHOroKpaTHO B03pacTaeT qyBc

TBHTeJibHOCTb Y3Jra K BHernHeli 3aTeMHeHHOCTH. CBeTHJihHHK CTaHeT 

cpa6aTbIBaTb 6bICTpee rrprr HaCTYIIJieHHH cyMepeK, T. e. - BKJIIO'-IaTb 

cBeT. Tiptt yMeHhrneHHH TOKa qepe3 pe3rrcrnp R1 (yBeJIH'-IeHHH ero 

corrpoTHBJieHII5I) rrpOH30H)J,eT o6paTHOe - CBeTIIJibHHK 6yJJ.eT tiyB

CTBIITeJibHee K BHernHeMy OCBern:eHHIO H 6yJJ.eT BbIKJIIO'-IaTb CBOH CBeT 

yJKe rrpH Ma.JIOM B03).l,eHCTBIIII Ha pa6oqyIO IIOBepxHOCTb cPOTO,UaT'-IIIKa 

cBeToBoro rroToKa. EcJIH orpaHH'-IIITbC5l cPIIKCIIpoBaHHhIM II3MeHeH

HhIM rroporoM '-IYBCTBIITeJibHOCTII cxeMbI, TO IIOCJie IIO)J.6opa Tpe6ye

MOro rropora rrepeMeHHbIM pe3IICTOpOM ero 3aMeH5IIOT IIOCT05IHHbIM 

pe3IICTopoM forn)Kattrnero HOMIIHa.Jia. EcJIII ny:iirnO coxpaHIITb B03-

MO)KHOCTb peryJIIIpOBKII - IIO)J.OH)J.eT MHOroo6opoTHbIH rrepeMeHHbIH 

pe3IICTOp CTI3-1BB IIJIII KOMIIaKTHhrli IIOJJ.CTpoeqHbIH pe3IIcTop. 

<l>a3IIpOBKa BKJIIO'-IeHII5l B ceTb 220 B He rrpIIHIIIIIIIIa.JibHa. 

3.JieKrpII'-IeCKyro cxeMy (rrpttBeJJ.eHnyro Ha Puc. 3.12) MO)KHO co6paTh 

caMOCT05ITeJibHO )J,JI5l ee HCIIOJib30BaHirn B JJ.pyrIIX KOHCTPYKIIH5IX B Ka'-IeCT

Be rrpocroro ¢mope.Jie. TI pII 3TOM Y'-IIITbIBaIOT CJieJJ.yIOrn:IIe MOMeHTbr: 

TIIpIIcTop VS1 3aMeH5IIOT Ha KY201, KY202 c IIHJJ.eKcaMH JI, M, H IIJIII 

ana.JIOrII'-IHhIMII no ::iJieKTpIIqecKIIM xapaKTepIICTIIKaM TIIpIIcrnpaMII. Kon

JJ.eHcarop Ci TMrra MEM. 

TipII yBeJIII'-IeHIIII MOW:HOCTII narpy3KII 6oJiee 60 Br )KeJiaTeJibHO TII

pIIcTop ycTaHaBJIIIBaTb Ha TeIIJIOOTBOJJ.5IW:YIO IIJiaCTHHy1>. 

1> ITpe11cTaBm1eTCll uenecoo6pa3HbIM B 3Toil cxeMHOH n0Jnu1111 11cnoJih30BaTb TPHaK 
(Hanp11Mep, MAC97-8, MAC97A8, 2N6075 n T.11.). (flpuM. Hay~. peiJ.) 
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3. 7. ABTOMATM'-IECKMlll 
3KOHOMM'-IH~~HO'-IHMK 

B ITOCJie,ZJ,HHe ro,ZJ,bI ,ZJ,JIH pa3pa60T'-IHKOB 3JieKTpoHHon aITITapaTypbI H 

,ZJ,JIH pa,ZJ,HOJIIOfoITeJieH cTaJia /:(OCTYITHa HOBeHIIIaH 3JieMeHTHaH 6a3a Be,l1,y

IUHX 3apy6eJKHbIX H OTeqecTBeHHbIX ITp0113BO,lJ,HTeJieH, qTo 1103BOJIHeT co-

3,l1,aBaTb HOBbre aepc1111 rrpHBbiqHbIX B 6bITY yCTpoiicrn, 3Haq11TeJibHO rrOBbI

IIIaH IIX 3KCITJiyaTaU:IIOHHbie xapaKTepHCTHKH. 

CaeTO,l1,HO.D:bI c BbICOKOH CBeTOOT,n:aqeH: rroqT11 BCex OCHOBHbIX u:ae

TOB caeqeHHH II03BOJIHIOT co3,n:aTh KOMITaKTHYIO KOHCTPYKU:HIO .ZXOMaIII

Hero HoqHIIKa 6e3 HCIIOJih30BaHHH JiaMIT HaKaJIHBaHHH. I1HTeHCHBHOC

Tll CBeTOBOfO llOTOKa, C03,n:aaaeMOf0 OIIHChIBaeMbIM ycTpOHCTBOM, 

,ZJ,OCTaToqHo, qTo6hr, KaK MHHHMyM, He HaIIp5IraH 3peHHe, qJITaTb ra3eT

HhIH TeKCT. 

B ITpou:ecce 3KcrrnyaTau:mr noro ttoqHIIKa He Tpe6yeTCH ero 06cJiy1Kn

aam1.H. OH He 6011TC5I Tp.HCKH, rra,n:eHHH, CKaqKoB Harrp.HJKeHH.H. Ott octta

meH ,l1,BYM5I BH,l1,aM11 3JieKTpOHHbIX peJie: cporn 11 aKycTIIqecKHM. CseTo,n:110-

,l1,bI CBeT5ITC5I TOJihKO c HacTyrrJieHHeM TeMHOThI, ITPH ycJIOBllll, qTO Ha 

MeM6paHy MHKpOcpOHa OKa3bmaeTC5I ,l1,0CTaTOqHoe 3BYKOBOe B03,l1,eHCTBHe. 

TaKoii peJKHM pa60Tb1 He TOJihKO 3KOHOMHT aJieKTpoaHepr11ro, HO H co3,l1,aeT 

KOMcpopTHbie ycJIOBH5I ,l1,JI5I OT,l1,bIXa. 

3KOHOMlll"'leCKl/le Bb1Kl13AKlll 

3KOHOMH5I 3JleKTp03HepmH cero,l1,H5I (Kor,l1,a Tapmpbl ITOBbIIIIaIOTC5I He

CKOJlbKO pa3 B ro,D;) .HBJHieTc.H aaJKHeiiIIIeii 3a,l1,aqeii ,l1,Jijl Jiro6oro paqineJib

ttoro X035IIIHa. 0,lJ,HIIM H3 BapIIaHTOB TaKOH 3KOHOMHH 5IBJI5IeTC5I rrpOCTOe. 

yCTpoiicrno ttoqmma, cpa6aTbrnaromero Ha 3BYK II O,l1,HOBpeMeHHO KOHTpo

JIHpyromero 06IUyIO OCBeIUeHOCTh IlOMemeHH5I. 

EcJIH npe,l1,ITOJIOJKHTh, qrn 3a 10 JieT ( c cprrKcnposattttoH: CTOHMOCTbIO 

e,n:HHHU:hI aJieKTp03tteprrrrr) JiaMITa ttaKaJIHBaHH.H MOIIIHOCThIO 60 BT, 

BKJIIOqaeMaH ITO BeqepaM B KaqeCTBe 6pa H noqnoH: ITO,l1,CBeTKH, 6y,ZJ,eT ro

peTb ITO 2 qaca B ,l1,eHb, TO B cyMMe IlOJiyqrrM 7300 .'IaCOB. IlpOH3Be,l1,eM 

rrpocThre pacqeThI c yqeTOM MOIQHOCTM JiaMITbI 60 BT H IToJiyqrrM, qTo 3a 
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3.7. ABTOM8Tlll'feCKMM 3KOHOMM~Hb1M HO~HMK 

10 JieT e)Ke,llHeBHblX BKJIIO'Iemi:H: ITOTpe6Jiemi:e O,llHI!M, OT,lleJibHO B35ITbIM 

cBeTRJihHI!KOM cocTaBIIT 438 KBT. CTOI!MOCTb 1 KBT :rneKTpo::meprRR B 

Ka)K,llOM perl!OHe pa3Hl!TC5I, HO ee (JlJ15I ITOJIHOTbl KapTI!Hbl 3KOHOMI!'Ie

CKOM u:eJiecoo6pa3HOCTI!) Mo)l(eT BbIC'll!TaTh JII06o:M: 'Il!TaTeJih caMOCT05I

TeJihHO. Ilpl!6aBI!M c10.ua CTOI!MOCTb caMHX JiaMII HaKaJIHBaHH5I, KOTOpbre 

IIOTpe6yIOT 3aMeHhI c peryJI5IpHOCThlO rrpHMepHO 4 pa3a B ro.u (o.uHa JiaM

rra HaKaJII!Battl!5I paccqHTaHa rrpl!MepHo Ha 1000 qacoB 6ecrrepe6oil:Horo 

ropeHH5I, a IlpH 'IaCTOM BKJIIO'IeHI!l!-BhIKJIIO'IeHHI! ee pecypc COKpa:m:aeT

C5I). Heo6xo.UHMOCTh 3aMeHhI JiaMrr BHOCHT B )l(H3Hh qeJioBeKa 

,llHCKOMcpOpT - Ha,llO CXO,lll!Th ( HJII! rroexaTb) B Mara3l!H, ITOTpaTHTh Bpe

M.H (KOTOpbre cerO,UH.H u:eHHTC.H <rna Bee 30JIOTa1> ), a B03MO)l(HO, H .ueHhfH, 

Ha .uopory. HeMaJIO IIOJie3HhIX .ueJI MO)l(HO 6bIJIO 6br COBepUIHTh BMeCTO 

3Toro! 

HarrpoTHB, 3KOHOMH'IHhriI HoqHHK Ha YJihTpa.HpKHX cBeTo.uno.uax c y3-

JIOM aBTOMaTH'IeCKoro BKJIIO'IeHH5I rrpH aKyCTHqeCKOM B03.UeiicTBHH B6JIH-

3H Hero BhlfO.UHO OTJIH'IaeTC51 OT CBeTHJlbHHKOB c JiaMIIaMH HaKaJIHBaHI!51. 

Ho'IHHK H3 10 cBeTO.uno.uoB rroTpe6JI51eT TOK OT ceTH 220 B (rrpoH3Be,UeH 

3aMep rroTpe6JieHH51 TOKa HMeHHO OT ceTH 220 B) He 6oJiee 60 MA rrpH CHJie 

cBeTa, He ycTyrra10meiI CHJie cneTa JiaMIIhI HaKaJIHBaHH51. CooTBeTCTBeHHO 

IIOTpe6JI51eMa51. MOlllHOCTh HO'IHHKOM Ha CBeTO.UHO,Uax COCTaBHT 13.2 BT. 

AB Te'IeHHe 10 neT (rrpH TOM )Ke pe)l(HMe pa6oTbr) 3TOT rroKa3aTeJih 6y.neT 

rrpHMepHo paBeH 96 KBT. HecJIO)l(HhriI pac'IeT rroKa)l(eT, 'ITO 3KOHOMH51 rrpH 

HCIIOJlh30BaHHH 3KOHOMH'IHOf0 HO'IHHKa Ha CBeTO.UHO,Uax 6y.ueT 60JibIIIe 

rroqTH B 4.6 pa3a IIO cpaBHeHHIO c <mpHBbfL{H0ff1> JiaMIIOH HaKaJIHBaHmr, 

HMe10meiI K TOMY )Ke H TeIIJIOBbie IlOTepH, KOTOpbie B CBeTO.UHO.UHOM HO'I

HHKe MHHHMH3HpOBaHhI. 

Bonpocbt KOHicypeH'-'11t111 111 np111MeHeH111S1 

HeK0Topy10 KOHKypettu:1110 rrpe.unaraeMoMy ycTpoiicrny MoryT coCTa

BHTh TOJihKO npecJioByThre 3Heproc6eperaromHe JiaMrrhr, 3a.HBJieHHhrii: rrpo

H3BO.ll:HTeJieM pecypc KOTOpbIX (rrptt pa6oTe B Te'IeHHe 2-3 qacoB e)l(e,ll;HeB

HO) COCTaBJrneT 6 JieT. 

BhICOKHii: ypoBeHb U:BeTOrrepeaaqrr, 3aHBJieHHbIH rrpmt3BO.zlHTeJIHMH 

3Heproc6eperaIOlllHX JiaMII MOlllHOCTblO 11...15 BT c COIIOCTaBHMhIM CBeTO

BhIM IIOTOKOM (Ra= 82 - .uaHHhie H3 rracrropTa-yrraKOBKH 3Heproc6epera

rome:H: JiaMIIbl cpHpMbl <tKOCMOC» ), pOBHOe CBeqeHHe <t6e3 Mepu:aHH.H» H 

<t,llHeBHOH» HJIH <tTeIIJihlll CBeT» (U:HTHpy10 rrpOH3BO.UHTeJI5I 3Heproc6epera

IOlllHX JiaMrr) - Bee 3TH rrapaMeTpbI He xy)l(e y CBeTO.lJ:HO.UOB, rrpHMeHeHHhIX 
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rnasa 3. YnpasneHMe OCBeU,\eHMeM 

B ycTpoii:crne atteproc6eperaIOmero aBTOMaTII'IeCKoro HO'IHIIKa, paccMaT
pIIBaeMoro mvr<e. 

0.n:ttaKo 3Heproc6eperaIOmaH JiaMna co cTatt.n:apTtthrM naTpottoM (no

I<oJieM) TIITia E27, no MOIIM Ha6JIIO,n:eHIIHM, BbIXO.ll:HT II3 CTpOH 'lame, 'IeM 

O,n:IIH pa3 B 6 JieT. IIpHMepHO pa3 B ro.n:. A ee cpe,n:HHH CTOHMOCTh (120 py6. 

B CaHKT-IleTep6ypre) COTIOCTaBHMa cero,n:HH co CTOHMOCThlO 10 CTaH,n:apT

HbIX JiaMn HaKaJIHBaHIIH. 

Terrepb o6paTHMCH K CTOHMOCTH .n:eTaJieii: ,n:JIH Ramero CBeTO,n:HOll,HOro 

HO'IHHKa H YBH.ll:HM, 'ITO HX CTOHMOCTb He rrpeBhICHT 100 py6. A MHOflle 

aJieMeHThI Haii:,n:yTcH y caMoro pa,n:HOJII06HTeJIH «B 3aKpoMax1>. To eCTh 

3KOHOMH'IeCKOe o60CHOBaHHe B IlOJih3Y npe,n:JiaraeMoro ycTpOHCTBa O'Ie

BHJJ.HO. 

KpoMe arnro, noBTOpHH KOHCTPYKUHIO, pa,n:IIoJII06IITeJih rrpno6pe

TeT 6ecn;eHHbIH OIIhIT, pacnrnpHT CBOH II03HaHHH, a TaKJKe, 'ITO O'IeHb 

Ba/KHO, B03MOIKHO 3aXO'IeT I13MeHHTb HJIH .n:onOJIHHTb 3JieKTpH'IeCKYIO 

cxeMy, YJIY'IllIHB rrpe,z:viaraeMyro KOHCTPYKUHIO. A aTo yJKe ,n:BoiIHaH 

noJib3a. 

npMH4Mn pa60Tbl yCTpOMCTB8 

3JieKTpH'IeCKaH cxeMa ycTpoM:crna npe,n:cTaBJietta Ha Pnc. 3.13. 
MnKpo¢ottHhIH ycmmTeJih co6paH Ha MaJiornyMHmeM orrepannoHHOM 

ycHJIHTeJie DA1. Ero Koa¢¢IInneHT ycnJieHHH orrpe,n:eJIHeTCH OTHorneHHeM 
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47, 

C9 
- Hll-HLS 0.47 
- L1513SRC/F 630 B 

-220 B 

Puc. 3.13. 3JieI<Tpwi:ecKa.H cxeMa aBTOMan1qecKoro 3KOHOMHqHoro HoqH11Ka 



3. 7. ABTOMSTHt.feCKHM 3KOHOMMt.fHblM HOt.fHMK 

conponrnJieHMH pe3ttcTopoB R3 M RS. ,llmi: HOpMaJibHOH pa6oTbI MMKpo

cxeMbI Hanp}l:>KeHMe Ha ee HeMHBepTHPYIOIIIeM BXO)le ( BbIBO)l 3 DA 1) 

)lOJDKHO COCTaBJI}!Tb npHMeptto IlOJIOBMHY OT Hailp}l:>KeHM}l Ha BbIBO)le 7 

(BbIBO)l )lJI5I no,a:KJI1011eHM5I nttTattm1). B ,a:eJIMTeJih ttanp5IJKeHM5I )lJI5I OY 

BXO)l5IT R1, R4 M MttKpocpoH BM1. 
Pe3IICTopoM R2 3a,a:aeTc5I TOK noK05I OY Ha ypoBtte 180 ... 300 MKA. 

YcIIJiettttoe MIIKpocxeMoli DA1 ttanp5I:>KeHIIe 3ByKoBo:i1 qacTOThI CHM

MaeTrn c BhIXo,a:a OY M qepe3 pa3)leJIIITeJihHhIH KOH,a:eHcarnp C4 nocTyna

eT Ha BhIIlp5IMIITeJih, co6paHHhIH Ha ,a:tto,a:ax VD1, VD2. Kor,a:a ypoBeHh 

3BYKOBOro ClffHaJia )lOCTaTO'leH, KOH.l(eHCaTop cs 3ap5I:>KaeTC5I )lO Hailp5I

)KeHM5I 2.5 ... 6 B, noJieBoii n-KaHaJihHhIH Tpatt3MCTop VT2 o6orall1eHHoro 

TIIna oTKpbmaeTC5I. EcJIM B 3To BpeM5I cpoToTpaH3HcTop VT1 He ocBeIIIeH, 

TO TpaH3IICTop VT3 3aKphIT, a TpaH3IICTOphI VT 4 II VT5 oTKpbIThI, 'ITO 

npttBO)lHT K 3a)KIIraHMIO yJibTpa5IpKIIX cBern,a:110,a:~:rn HL1...HL10. Ha 

rrpaKTIIKe KOJIII'leCTBO O)lHOTMilHhIX CBeTO.l(MO.l(OB, IlO.l(KJIIO'leHHhIX corJiac

HO cxeMe PHc. 3.13, Mo:>KeT BaphttpoBaThCJI OT 5 ,a:o 10. ,llJIIneJibHOCTb ne

ptto,na, ·rrocJie HaCTyrrJieHM5I TlIIIIMHbl, B Te'leHMe KOToporo TpaH3llCTOpbl 

6y,a:yT HaXO)lMTbCJI B o603Ha'leHHOM COCT05IHHM, B OCHOBHOM 3am1cMT OT 

rrapaMeTpoB BpeMJI3a)laIOII1eli u:entt C5R9. CxeMa BKJI1011emrn TpaH3HCTO

poB VT3, VT 4 rrpe,a:cTaBJI}leT co6oii TPHrrep liIMHTTa, 'ITO 06ecrre11nBaeT 

pa6oTy BbICOKOBOJibTttoro TpaH3MCTOpa VTS B KJI1011eBoM pe)KttMe. KoH

,a:eHcaTOp CS npe,a:Ha3Ha'leH )lJI5I 6oJiee 11eTKoro nepeKJI1011emur TpaH3HC

rnpoB Tpttrrepa. 

qyBCTBHTeJihHOCTb cpoTopeJie K HCKycCTBeHHOMY H ecTeCTBeHHOMY 

ocBeIIIemno 3a,a:aeTc5I conpoTHBJieHtteM pe3HCTopa R7, otta TeM Bhnne, 11eM 

6oJihIIIe ero BeJIH'IMHa. 
y CTpOHCTBO IlMTaeTrn ceTeBbIM ttanp5I:>KeHMeM nepeMeHHOfO TO Ka 

220 B. Hanp5I:>KeHtte + 10 B ±20% )lJI5I nttTaHM5I Y3JIOB ynpaBJieHH}l, ¢op

MIIpyeTC5I Ha cTa6ttJIMTpoHe VD4. Pe3MCTop R17 rrpe,a:ornpaIIJaeT o6ecTo

'IMBaHMe Y3JIOB cxeMbI rrptt 3aKpbITOM BbICOKOBOJihTHOM TpaH3ttcrnpe VT5. 

Kor,a:a VT5 3aKpbIT, HanpJI:>Kem1e Ha BbIBO.l(e ero KOJIJieKTopa OTHOCMTeJib

HO o6IIJero rrpoBo,a:a cocTaBJI5IeT 14 .. .18 B, 'ITO MaJIO JJ;JIJI 3aJKttraHMJI cBeTO

ilMO)lOB, HO BilOJIHe .l(OCTaTO'IHO .l(JI5I pa60Thl napaMeTpH'IeCKOro CTa6ttJIM-

3aTOpa Ha VD4, R16. 

Pe3HCTOP R18 rrpe,nHa3Ha'leH )lJI5I pa3p5Iti:KH KOH,a:eHcaTOpa C9 rroc

Jie OTKJIIO'IeHM5I yCTpoii:cTBa OT ceTM. Pe3MCTop R19 yMeHhIIIaeT 6pocKM 

TOKa qepe3 Bb1Ilp5IMMTeJihHhIH MOCT VD5 npu BKJIIO'leHMM ITHTaHM5I HO'l

HHKa. 
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0AeTans1x 

B KOHCTPYKQHH MO/KHO ttcrroJib30BaTh rrocT051HHbie pe3HCTOpbr C2-23, 
C2-33, Ci-4, MJIT cooTBeTcrnyromeli: MOI1(HOCTH. 

Tio,n:cTpoetiHbIH pe3HCTOp R3 THIIa PTI1-63M, CTI3-19A, CTI3-38A. 

Kott,n:ettcarnp CS TaHTaJIOBbIH c MaJihIM TOKOM yTetiKH H3 cepttli: K53-x, 

K52-x. farnmttii: II36hITOK MomHoCTH ceTeBoro Hanp.5DKemw KOH,n:eHcaTop 

C9 - Tttrra K73-24, K73-17 HJIH HMnopTHbIH attaJior Ha ttanp511Ketttte He 

HM/Ke 400 B H yKa3aHHOH Ha rrpHHQHITHaJibHOH cxeMe eMKOCTH. Kott,n:ettca

TOp C4 o6513aTeJibHO IIJieHO'IHbIH, HarrpHMep K73-17 c eMKOCTbIO 1 MK<!> H 

pa6otiHM ttarrp51JKeHHeM 63 B. KepaMHtiecKHH C6 Tttrra K10-17, KM-5. Oc

TaJihHbie KOH.ll:eHCaTOpbI - OKCH.ll:Hble, MaJIOra6apHTHbie. Ilo B03MOIKHOCTH 

HX CJie,n:yeT HC110flb30BaTb rrpOH3BO,n:cTBa 3apy6eJKHbIX qrnpM, HarrpHMep, 

Samsung, Keltron, Rubycon HJIH O'Fe'lecrneHHoro rrpott3Bo,n:crna rrocJie,n:

HHX pa3pa60TOK. 

.Zbrn,n:hI VD1...VD3 MO/KHO 3aMeHHTb KpeMHHeBbIMH MaJIOMOI1(HbIMH 

,n:Ho,n:aMH cepHii: K,ll503, K,ll512, K,ll521, K,ll522. CTa6HJIHTpott VD4 3aMe
H51eTrn KC406E, KC210)K, ,ll814B, TZMC-10. ,lltto,n:HbIH MOCT VD5 MO/K

HO ycTaHOBHTb DB104, DB107, KC407A, KC422f HJIH ttcrroJib30BaTh qe

Tbipe Bbrnp51MHTeJibHbIX ,n:tto,n:a, HanpHMep, Tttrra K,ll102E, K,ll243)K, 
1N4007. 

TioJieBoli: MOTI-TpaH3HCTop VT2 MO/KHO 3aMeHHTb Jiro6bIM H3 cepHH 

KTI501, ZVN2120 HJIH aHaJIOrH'IHbIM TOKOBbIM KJIIO'IOM KP1014KT1A, 

KP1064KT1A. UoKoJieBKa 3THX H HeKoTOphrx ,n:pyrnx rrptt6opoB rrpe,n:cTaB
JieHa Ha Puc. 3.14. 

TpaH3HCTOp VT3 3aMeH51eTC51 JII06brM H3 cepttli: KT3102, 2SC1222, 

2SC1845. TpaH3HCTOp VT4 3aMeH51IOT KT940AM, KT969A, MPSA42, 

2SC2330. BMecTo Momttoro BhICOKOBOJibTHoro KT851E MO/KHO ncrroJib30-
BaTh 2sA14oo, 2SA1776 ttJIH KT9115A, KT9178A. 

MttKpocpott MOJKHO rrpttMeHHTb Jiro6oli: MaJiora6apHTHbIH 3JieKTpeTHhIH 

c TOKOM rroTpe6Jiemrn He 6oJiee 500 MKA <l>oToTpaH3HCTOp c TeMHOBbIM To

KOM Mettee 100 MKA MOJKHO 3aMeHHTh L51P3, L32P3C HJIH attaJIOflllJHbIM. 

B KOHCTPYKQHH aBTop ncrroJib30BaJI HMrropTHbre YJibTpa51pKHe cBeTo

,n:no,n:br cpttpMbI Kingbright ,n:HaMeTpOM 5 MM B rrpo3pa'IHOM Koprryce. TI0.1Ib-

3y51cb KaTaJIOraMH rnproBbIX opraHH3aQHH HJIH cpnpM rrpOH3BOJl:HTeJieH, HX 

MO/KHO 3aMeHHTb ,n:pyrn:Mll CBeTO,n:Ho,n:aMH C aHaJIOflllJHbIMII HJIH eme Jiyti

IIIHMH rrapaMeTpaMH. BMecrn ,n:nyx-Tpex yKa3aHHbIX Ha cxeMe cBeTo,n:tto,n:on 

MO/KHO yCTaHOBHTb o,n:HH YJibTpa51pKHH cneTO,n:Ho,n: 6eJioro QBeTa cneqeHII51 
NSPW500BS (5500 ... 6400 MK,n:) HJIH CHHero L7113PBC, L7113PBT 

( 450 ... 1000 MK,n:). Tor,n:a ,n:JI51 HopMaJibHOH rro,n:cneTKH HO'IHHKa ,n:oCTaTO'IHO 

166 mH!Jialll .. 
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5a3a 
KonneKTop 
3MlllTTep 

HCTOK 
CTOK 
3aTBop 

KT8515 

3MlllTTep 

KonneKTop 
5a3a 

llfCTOK 
3aTeop 
CTOK 

Kn501 (A-B) KP1064KT1 (A-B) 

3aTeop 1 83aTeop 

CTOK2 7CTOK 

CTOK3 6CTOK 

lllCTOK4 5 lllCTOK 

KP1014KT1 (A-r) 

Puc. 3.14. UoKoJieBKa HeKOTOphIX ::iJieMeHTOB cxeMhI 

5 ... 8 cBeTO/UIO.UOB. KpoMe rnro, npwMeHeHHe B iJ:oqHHKe CBeTo.n:wo.n:oB pa3-
ttoro UBeTa CBe'leHH51 MO/KeT .n:aTb 6oJiee M5IfKOe H ecTeCTBeHHOe Be'!epttee 
OCBerueHHe. Ilo3TOMy, KaK BapHaHT, BMeCTO yKa3aHHhIX Ha cxeMe CBeTO,UH-
0,UOB HL1...HL5, MOJKHO HCIIOJih30BaTh CBeTo.n:wo,ubI Kpacttoro UBeTa cBe
'leHHa L1513SRC/F (CHJia CBeTa 4500 MK.n:), L1503SRC/F, L1543SRC/E, 
OTeqecrneHHhie attanorn KI1II)J,40C20-1/K4-II6 HJIH attanornqHhie no 
sJieKTpH'IeCKHM xapaKTepwcTHKaM. A BMecrn HL6 ... HL10 - 3eJiettoro uBe
Ta L1513SGC, L1503SGT, L1543SGC HJIH oTeqecrneHHhie attanorn 
KI1Il)J,40C20-1/Jl1-Il6. Ha Pnc. 3.15, Pnc. 3.16, Pnc. 3.17 rrpeL\CTaBJieH 
BHeIIIHHM BHL( roTOBoro ycTpOMCTBa B pa3HhIX COCT05IHH5IX. 
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Puc. J.15. foToBoe yCTpoli.crno 

Puc. 3.16. fOTOBoe yCTpOHCTBO B pa6oTe (cBeTO,n:HO,lJ:bI rop51T B qaCbI 
He,n:oCTaTO'!HOH OCBem;eHOCTII) 



3. 7. ABTOM3Tl/l"leCKlllH 3KOHOMlll"IHblH HO"IHlllK 

Puc. 3.17. AKTHBHblH pe:>KHM pa6oTbl HO'lHHKa (CBeTO,UHO)lbl rop5IT B TeMHOTe) 

Oco6eHHOCTlll KOHCTPYKl.l.111111 111 o<t>opMneH111si 

Bee neTaJUI yCTpoiicrna B aBTopcKoM BapttaHTe pa3MemetthI B Kbpnyce 
cyBeHttpa-nonCBeqmma «.llOMHK» c ra6ap1uaMH 10Sx70x45 MM, a yJihTpa
.HpKtte CBeTonIIonhI - B Kopnyce MHHHanopHoro ¢oHap.H, 3aKpenJiettHoro 
Ha KphIIIIe noncBeqttttKa. Mo:arno npttMeHHTh nJI.H KOHCTPYKUHII II .n:pyroii 
KOpnyc no JKeJiaHJIIO panIIomo6IITeJI.H, HanpIIMep «AKTMBHa.H BHJIKa», 
«lllKaryJIKa», «MhIJihHIIua». OnHaKo JiyqIIIe Bcero nJI.H pa3MemeHH.H cBe
TonwonoB nonxonwT IIITaTHhiii Kopnyc oT nopTaTMBHoro ¢oHapIIKa, rne 
y)l{e npenycMoTpeHhI MecTa nJI.H ceMH cBeTOnIIo.n;oB Tttna NSPWSOOBS H 
aHaJiornqHbIX no 3JieKTpIIqecKIIM xapaKTepIICTMKaM II pa3MepaM (nHaMeT
poM 5 MM). c TbIJIOBOll CTOpOHbI «.llOMHKa» fieo6xonHMO npoCBepJIHTb 
TpII-qeTbipe BeHTMJI.HUMOHHhIX OTBepCTMH nMaMeTpOM 2 ... 2.5 MM. 

CBeToBoi1 noTOK OT cBeTOnMonoB He noJI)l{eH nona,n:aTb Ha ¢ornTpaH-
3HcTop . .llJI.H 3TOro ¢oTOTpaH3IICTop VT1 3aKpenJI.HIOT BHYTPM Kopnyca Ha 
6oKOBOH CTeHKe, ¢oToqyBCTBMTeJibHOH noBepxHOCThIO o6pameHHbIM 
HapyJKy. 

__ ,_ 169 
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Koprryc rroncBe'IHIIKa nma «)lOMIIKl> COCTOIIT II3 TOHKOll )KeCTII (non 

CTapIIHy), OH O,l(HOBpeMeHHO aKpaHIIpyeT aJieKTpOHHblll KaCKa,l( Ha orrepa

IJ;IIOHHOM ycIIJIIITeJie DAL 

M11KpoqlOH BM1 pacrronaraIDT Ha rrpoTH.BonoJIO:>KHOtt cTeHKe Kopnyca, 

HenocpencrneHHO y ornepcTIIH B Koprryce. MIIKpocl>oH tiepe3 nopoJioHo

BYIO rrpoKJia.llKY 3aKpenJI.lIIOT KJieeM «Cyrrep MoMeHn. 

Hana>KMB&HMe 

Hana)KIIBaHIIe rrpaBIIJibHO co6paHHoro yCTpoiicrna cBonIITC.lI K ycTa

HOBKe 6anaHca OY non6opoM pe311crnpa R1, ycTaii:OBKe nopora aKycTII

tJ:ecKoii tIYBCTBIITeJibHOCTII pe3IICTOpOM R3 II CBeTOtIYBCTBIITeJibHOCTII pe-

3l1CTopoM R7. )lJI.lI yno6crna aKcrrJiyaTa:UIIII, tIYBCTBIITeJibHOCTb HOtJ:HIIKa 

cJienyeT yCTaHOBIITh MaKCIIMaJihHOH. EcJIII npII cBeT.lIIl(IIXC.lI CBeTO.l(IIonax 

Harrp.lI)KeHIIe Ha BbIBO.l(ax KOJIJieKrnpa II aMHTTepa TpaH3IIcrnpa VTS 6yneT 

6oJiee 7 B, TO cnenyeT 3aMeHH.Tb aTOT TpaH3HCTop Ha aK3eMIIJI.lIP c 6oJib

IIIIIM KOacl>cl>II:UHeHTOM nepe,llatIII TOKa 6a3bI. EcJIH tIYBCTBIITeJibHOCTb MHK

pocl>oHa oKa)KeTC.lI HenocTaTOtJ:HOH, TO rrepen neTeKrnpoM Ha VD1, VD2 

MO)KHO ycTaHOBIITb onHH ,l(OIIOJIHIITeJibHbIH ycHJIHTeJibHbIH KaCKa,l( Ha 6II

IlOJI.lipHOM TpaH3HCTOpe, pa6oTaIDil(HH c TOKOM KOJIJieKTOpa 300 ... 400 MKA. 

IlapanJieJibHO c pe3HCTOpOM R7 MO)I{HO ycTaHOBHTb Manora6apttTHYIO 

KHOIIKY c cl>HKca:u;HeH, 'ITO II03BOJIHT rrpHHY.llHTeJibHO 3a)KIIfaTb CBeTOnIIo

,l(bI BHe 3aBHCHMOCTH OT COCTO.lIHH.lI o6oHX naTtJ:HKOB. 

TaK r<aK Bee aJieMeHTbr ycTpoiicrna Haxon.HTC.lI non Hanp.H)KeHHeM ocBe

THTeJibHOH ceTH, npH HaCTpOHKe roTOBOro H3neJIH.lI Heo6xo,UHMO co6JIIO

,l(aTb Mepbr aJieKTpo6e3onacHOCTH. IlpH MOHTa)Ke CBeTO,l(HOnoB Heo6xonH

MO CJie,llJITb 3a RX IlOllilpHOCTbKl l1 He JJ.OrrycKaTb pa3pbrna H.X uerm. 



3.8. ABTOMATM"IECKMM 
nEPEKnlO"'IATEnb BHYTPEHHErO 
OCBEW.EHMSI 

IlpII O'Iepel(HOM KOCMeTII'IeCKOM peMOHTe KBapTIIpbl aBTOp 3al(yMaJIC.H 

06 yCTaHOBKe HOBOH CIICTeMhI aBToMaTH'IecKoro BKJIIO'IeHH.H cseTa. 3al(a'Ia 

CTO.HJia TaKa.H: IIpII IIO.HBJieHIIII qeJIOBeKa o6ecrre'IIITb aBTOMaTII'IeCKOe 

BKJIIO'IeHIIe (II BhIKJIIO'IeHIIe) OCBeIUeHII.H B rrpIIXO:>KeM II J:(JIIIHHOM KOpIIJ:(O

pe, sel(yIUeM K KOMHaTaM. KaK sap1rnHT - IICIIOJih30BaHIIe IIH¢paKpacHbIX 

J:(aT'IIIKOB Ha OCHOBe IIHp03JieKTPII'IeCKOro J:(eTeKTOpa (Ha IIX OCHOBe II3ro

TOBJI.HIOTC.sI aBTOMaTII'IeCKIIe 3JieKTpOHHhie BbIKJIIO'IaTeJIH J:(Jl.H ,l(OMa, al(aII

TIIpoBaHHbie K ceTII 220 B). TaKIIe BhIKJIIO'IaTeJIH OTHOCHTeJihHO J:(oporn. 

Moil caMol(eJihHhIM sapHaHT asToMaTH'IecKoro y3Jia BKJIIO'IHT ocBemeHHe 

rrpH OTKphIBaHHH BXOJ:(HOM J:(BepH Ii BbIKJIIO'IHT ero qepe3 2 MHH (J:(OCTaTO'I

HOe BpeM.H, 'IT06bI CH.HTb O,l(e:>KJ:(y), IIOCJie 3TOro CBeT aBTOMaTH'IeCKH BKJIIO

'IIITC.H Ha 4 MHH B KOpH,uope, OCBeIUa.H .uopory K KOMHaTaM. qeJIOBeKy He 

HY:>KHO Ha:>KHMaTb HIIKaKIIe KHOIIKII. 3JieKTpH'IeCKa.H cxeMa IIOKa3aHa Ha 

Puc. 3.18. 

SAll Mn3-1 
•3AnYCK• 

•Cl 
I 200.0, 1s0 

2 8V2091 

DAl, DA2-KP100681111 
SRUH-SH-112DM 

+Vn 128 

+ C7 
I 3300.0, 25 8 

4~& K cneAYIOL110MY 

I"----.- - ~I- ~•3AY 
1 

K2 
2 8V2091 

SRUH-SH-112 

Puc. 3.18. 3JieKTpH"lecK<UI cxeMa yaJia nocJiettoBaTeJIBHoro ynpaBJieHHH 
ocsemeHHeM 

---171 
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3TO npOCTOM B ITOBTOpemnr 3JieKTpOHHhIM y3eJI, o6ecne'IIIBaIOru;tt:i1: aB
TOMaTtt'leCKoe BKJIIO'leHIIe .D.BYX ( H 6oJiee) He3aBHCHMhIX ycTpOMCTB nocJie
.lJ.OBaTeJihHO, To ecTh Ka)K.lJ.oe cJie.n.yroru;ee yCTpo:i1:cTBO BKJIIO'laeTc51 nocJie 
rrpe.n.hr.n.yru;ero. TaKott rrpHHQHn BKJIIO'leHH51 HarroMttHaeT ::icpcpeKT «6ery
ru;w:i1: OfOHhl>. 0TJIH'ltte OT .n.pymx cxeM B TOM, 'ITO 3a.n.ep:>KKa BpeMeHM 
BhIKJIID'leHM51 KaJK.n.oro yCTpOMCTBa Harpy3KM BeJIMKa (oHa 3aBHCMT OT rrpH
MeH51eMhIX ::iJieMeHTOB RC-u;eno'!eK) H MOJKeT peryJiwpoBaThC51 OT HeCKOJih
KHX MHJIJIHCeKyH.D. .n.o 2 'laCOB. IlpHMeHeHHe MHKpocxeM KP1006BI1i 
o6ecne'lttBaeT xoporny10 3aru;mu;eHHOCTh y3Jia OT noMex no IIMTaHMIO. 
YrrpaBJieHHe yCTpo:i1:cTBOM MOJKeT ocyru;ecTBJI51ThC51 TaK:>Ke ceHcopoM. 
qyBCTBMTeJihHhIM BXO.D. MHKpocxeM J103BOJI51eT BOCIIpMHHMaTh HaBe.n.eHHOe 
3JJeKTpH'IeCKMMH ceT51MH B TeJie 'leJIOBeKa rrepeMeHHOe HaIIp51:1KeHtte c 'laC
TOTOM 50 fu;. 3TO rrpw.n.aeT pa3pa6oTKe opnmHaJihHOCTh. 

YcTpOMCTBO COCTOMT M3 .D.BYX (rrpn Heo6XO.D.MMOCTM M 6oJiee) o.n.
HOTHITHhIX TattMepoB, peaJIH30BaHHhIX Ha rronyJI51pHOM MMKpocxeMe 
KPi006BI11. Bhr.n.epJKKa BpeMeHH TattMepoB orrpe.n.eJI51eTc51 3Ha'leHM51MM tt 
xapaKTepttCTHKaMM pe3MCTOpOB M KOH.D.eHCaTopoB, ITO.D.KJIIO'leHHhIX BO Bpe
M513a.n.aroru;e:i1: 11,enH H MOJKeT KOJie6aThC51 B 3aBIICMMOCTH OT TeMrrepaTyphI 
oKpyJKaroru;e:i1: cpe.n.hr .n.o i0% OT pac'IHTaHHOM. Ta:i1:Mephr coe.n.HH51IOTC51 
IIOCJie.D.OBaTeJihHO. 

Ilptt OTKphIBaHHH BXO.D.HOM .D.BepH OT KOHQeBoro MHKporrepeKJIIO'laTe
JI51, ycTaHOBJieHHOro Ha KOC51Ke .D.Bepn (HJIM repKoHa Ha pa3MhIKaHHe B co
'leTaHHH c MafHHTOM Ha ITO.D.BHJKHOM 'laCTH .D.Beptt) Ha CXeMy yrrpaBJieHM51 
IIOCTyrraeT JIOfH'leCKHM 0. IIepBhIM TattMep 3arrycKaeTC5I c ITOMOill;hIO KpaT
KOBpeMeHHOM no.n.a'IM Harrp51JKeHM51 HI13KOfO JIOm'lecKoro ypoBH51 Ha 
BhIBO.D. 2 MHKpocxeMhI DAi MJIH KacaHH51 '!eJioBeKOM ::iToro BhIBo.n.a (ceHco
pa). EcJIH HCITOJih3yeTc51 ceHcopHoe yrrpaBJieHne, TO .D.JIHHa coe.n.HHMTeJih
Horo rrpoBo.n.a OT Bhrno.n.a 2 DAi .n.o ceHcopHott rrJioru;a.n.Kn nJioru;a.n.hro 
4x5 CM He .D.OJIJKHa npeBhIIIIaTh iO CM. To ecTh rrJiaTy c ::iJieMeHTaMH cxeMhI 
cJie.n.yeT pacnoJiaraTh B TOM JKe Kopnyce, 'ITO M ceHcopHa51 nJioru;a.n.Ka. B co
CT051HMM OJKM.D.aHM51 Ha Bhixo.n.e nepBoro TattMepa (Bhrno.n. 3 DAi) rrpwcyT
crnyeT cocT051HHe HI13KOfO ypoBH51. IIocJie B03.D.ettcTBH51 ynpaBJI51roru;e
ro CHrHaJia nepBhIM TattMep Bhipa6aTbIBaeT Ha BbIXO.D.e MMITYJibC HanpmKe
HH51 BblCOKOfO ypoBH51 .D.JIMTeJibHOCTbIO 2 MHH ±5 c (npn yKa3aHHbIX 
Ha cxeMe 3Ha'leHH51x Ri H Ci). CJia6oTO'IHOe ::iJieKTpoMarHHTHoe peJie Ki 
BKJIIO'laeTrn M ynpaBJI51eT JiaMno:i1: ELi (oCBeru;eHMe B npwxo:>Ke:i1: y .D.Beptt). 
Ilo OKOH'laHMtt BbI.D.ep)KKM BpeMeHH, oTpttu;aTeJibHbIM cppoHT HMITYJibca no
na.n.aeT 'Iepe3 pa3.D.eJIHTeJihHbIM KOH.D.eHcaTOp C3, 3a.n.ep:1KHBaroru;n:i1: nocTo-
51HHyro COCTaBJI51IOill;YIO Hanp51:1KeHM51, Ha BXO.D. BTOporo TaMMepa M 3anycKa-



- 3.8. ABTOMaTMLleCKMM nepeK1110L1aTenb BHyYpeHHero ocee~eHMSI 

eT ero. PeJie K2 BKJIIoq1urn w yrrpaBmreT Harpy3KOH - JiaMrroH: EL2, ocBe

ru:a10ru;eH: KOpw.n:op. c yKa3aHHblMll Ha cxeMe 3HaqeHH5IMll aJieMeHTOB 

BpeM5I3a.n:a10ru:eH: uemi R3, C4, 3ai'\epJKKa BbIKJIIOqeHH5I BTOporo TaiiMepa 

DA2 cocTaBHT oKoJio 22 MHH. 3a.n:epJKKa BpeMeHw BhIKmoqeHH5I TaiiMepoB 

o6ycJIOBJieHa BpeMeHeM 3ap5I.n:a COOTBeTcTByIOru;ero KOH.[\eHCaTopa qepe3 

pe3HCTOp OT llCTOqHHKa IIHTaHH5I. Ilo3TOMY 3a.zi:ep1KKa MOJKeT He3Haqn

TeJibHO KOJie6aTbC5I B 3aBHCllMOCTll OT Harrp5IJKeHH5I llCTOqHHKa IIHTaHH5I -

OHa o6paTHO rrporropuwoHaJibHO 3aBHCllT OT v II· 
)lJI5I peaJIH3aUllll 3a.zi:ep1KeK 60JibllIOH .[\JIHTeJihHOCTll eMKOCTb KOH.[\eH

CaTOpa H coIIpOTHBJieHwe pe3HcTopa BO BpeM5I3ai'\aIOru;eH: uerrw yBeJiwqwBa

eTrn. TaK, rrpw VII= 12 B, R1 = 1 MOM, Ci = 1000 MK<P BpeM5I 3ai'\epJKKH 

cocTaBHT oKoJio 40 MHH. Pe3HcTop R2 yMeHhlllaeT qyBCTBHTeJihHOCTb Bxo

.n:a BTOporo TaH:Mepa. 3To c.n:eJiaHO 3aTeM, qTo6bI llCKJIIOqllTb B03MOJKHbie 

JIOJKHhie cpa6aTbrnaHH5I yCTpoH:crna. EcJIH R2 y6paTb H3 cxeMbI, TO yrrpaB

JI5ITb MHKpocxeMoH: DD2 MOJKHO c rroMoru;hIO KacaHH5I pyKoH: ceHcopa, 110.n:

KJIIOqeHHOro K Bbrno.n:y 2 MHKpocxeMbI DA2. IIpw rrepBOM BKJIIOqeHHH 

IIHTaHH5I B03MOJKHO cpa6aTbrnaHwe peJie K2. IlocJie BhI.n:epJKKH BpeMeHw, 

rrpe.n:ycMOTpeHHOH i'\JI5I TaiiMepa DA2, peJie K2 pa30MKHeTC5I w y3eJI rrepe

xo.n:wT B peJKHM OJKH.[\aHH5I. 

qepe3 pa3.n:eJIHTeJihHhIH KoH.n:eHcaTop C6 MOJKHO 110.n:KJIIOqaTh K 

yCTpoH:crny .n:orroJIHHTeJihHbie aHaJiomqHbie Y3JihI TaiiMepoB 6e3 orpaHwqe

HH5I wx KOJiwqecrna co CBOHMH uerr5IMH yrrpaBJieHH5I Harpy3KOH. KpoMe TO

ro, BpeM5I3a.n:a10ru:we pe3HCTOpbl ll KOH.[\eHCaTOpbl MO/KHO rrporpaMMHpo

BaTb rrpH rroMoru;tt umppoBoro yCTpoH:crna yrrpaBJieHH5I, a KaJK.n:b1H: TaiiMep 

MOJKHO HCIIOJib30BaTb .[\JI5I 3arrycKa eru:e HeCKOJibKllX TaH:MepoB, TeM caMbIM 

llHllUllllPY5I HeCKOJibKO pa3JillqHbIX IIOCJie.n:oBaTeJibHOCTeH llMIIYJibCOB. 

B aTOM cJiyqae BapwaHTOB rrpwMeHeHH5I 6a30BOH cxeMbI MOJKeT 6bITb CKOJib 

yro.n:Ho MHOro. 

HacTpoiilKa 

y CTpOHCTBO He HyJK.[\aeTC5I B HaCTpOHKe ll rrpH rrpaBHJibHOM MOHTaJKe 

HaqnHaeT pa6oTaTb cpa3y. 3JieMeHThI cxeMhI pacrroJiaraIOTC5I Ha MOHTaJK

HOH rrJiaTe. Ee pa3Mep He IIpeBb1lllaeT 40x50 CM, qrn II03BOJI5IeT «crrp5ITaTb5,> 

3JieKTpOHHKY B KOMIIaKTHbIH Koprryc. 

0 AeTansix 

Bee rrocT05IHHhie pe3HCTOpb1 Tttrra MJIT-0,125, KOH.n:eHcarnpbI KM, 

MEM. 0KCHi'\Hbie KOH.n:eHcarnpbI Twrra KS0-12. 
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PeJie - MaJIOMOIIJ;Hbie, paccq1naHHbie Ha Harrp5DKeHHe cpa6aThrnatt1u1, cooT
BeTcrny10mee HarrpmKeHHIO rrHTaHMH cxeMhI, HanpHMep RM85-2011-35-1012 
(12 B, KOMMYTHpyeMhIH TOK 16 A rrpn HanpHJKeHHM 250 B), TTI 
TRD-9VDC-FB-CL (9 B, TOK KOMMYTaIIMH 6 A rrpn HanpHJKeHMM 250 B) MJIM 
aHaJiornqHbie. Tipn Heo6xo,uMMOCTM KOMMYTaIIMM ceTeBoii Harpy3KM 6oJihIIIeii 
MOIIJ;HOCTM Heo6XO,UMMO rrpMMeHMTb JII06oe aBTOM06MJibHOe peJie, cpa6aThIBaIO
mee OT HanpHJKeHHH 12 B, HanpMMep 3747-06. 

Bb1xo.u MMKpocxeM KP1006Bl11 ,uocTaTOqHo MOIIJ;HhIH, OH rro3BOJIHeT 
no,UKJI10qaTh K Bhrno.uy 3 Harpy3KM c TOKOM .uo 50 MA. Harrpa:iKeHMe rrMTa
HMH OT 12 .uo 15 B. l1CToqHMK HanpH:iKeHMa TpaHccpopMaTOpHbIH, cTa6MJIM-
3MpoBaHHhIH. 

BapttaHTOB MCITOJih30BaHMH cxeMbI M B 3TOM cJiyqae MHO:iKeCTBO, M or
paHMBaIOTCH OHM TOJlbKO cpaHTa3MeH pa,uMOJII06MTeJIH. 
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3.9. ABTOMATM"IECKMA AMMMEP 

/f.UMMepoM tta3hIBaIOT :=rneKTpOHHhIM perymnop ttanp}l:JKemu:i:. B KaqecT

Be ttarpy3Kll MOJKeT llCIIOJlb30BaTbC}l: mo6oi1: 3JieKTponpu6op c aKTllBHblM 

conpOTllBJieHtteM 3JieKTpuqeCKOMY TOKy. IlpoTOTllIIOM ,[(llMMepoB pattee 

CJIYJKHJIH Pa.LlHOJII06ttTeJihCKHe caMo,[(eJIKH c TttpttcTopoM B Kaqecrne 

ynpaBJI}l:IOIIIerO 3JieMeHTa. 0.[(ttaKO TaKlle ycTpOMCTBa C03,[(aBaJill Macey pa

,[(llOIIOMex KaK B pa.Lltt03cpttpe, TaK u B 3JieKTpuqecKoi1: ceTtt B npe.[(eJiax O.Ll

ttoro 3JieKTpuqecKoro KOHTypa (3JieKTpocqfaquKa 3ttepruu). KpoMe Toro, B 

~eIIb TaKHX peryJI}l:TOpOB HeJib3}l: 6hIJIO IIO,[(KJIIO'IaTb TpattccpopMaTOpbI M 

npoqMe npM60pbI c peaKTllBHbIM xapaKTepoM ttarpy3KM. 

Ilpe,[(JiaraeMa}l: Ha PHC. 3.19 cxeMa OTJIMqaeTrn CBOeM npoCTOTOM ll 3cp

cpeKTllBHOCTbIO. 

B Kaqecrne ynpaBJI}l:IOIIIero 3JieMeHTa npMMetteH MOillHbIM CMMHCTOp, 

KOTOpbIM B OTKpbITOM COCTO}l:HHM nponycKaeT B ttarpy3KY o6e IIOJIYBOJIHbl 

PU11A L1 Rl 10K R2 33K 

Cl 
0.033 C2 

-2208 KH102 
R3 0.22 

VS1 I C2-33H 
T106-11 100K 

HL1 
220 B, 100 Bm 

Puc. 3.19. 3JieKTprr'IeCKM cxeMa ,n:rrMMe~a, pa60Ta10m;ero 
6e3 IIOMex pa,n:rr03qmpy1 

I) 0TcyrcTB11e IIOMeX, 3a¢i11KCllPOBaHHOe aBTOPOM B !lOMaUIHllX YCJJOBllHX, He rapaHTllpyeT 

COOTBeTCTBHe ,llaHHOro ycTpOifcTBa TPe6oBaHllHM, Hanp11Mep, fQCT 23511-79 «PMHOIIOMeXH 

llH!lYCTpllaJJbHbie OT JJJeKTpOTexm1qecKHx YCTPOHCTB, JKCIIJJyaT11pyeMbIX B )((llJ!b!X !lOMax llJJll 

IIO!lKJJIOqeHHbIX K llX JJJeKTp11qecKllM ceTHM. HopMbl II MeTO.Ubl 113MepeHllH», II OTCyrCTBlle 

noMex y coce.ua qepe3 cTeHKY. (flpuM. 11ay1t. pea.) 
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rrepeMettttoro ttarrp5IJKettm1. ,llpocceJih L 1 H Kott.11.ettcarnp C 1 crna:tKHBaIOT 

IIYJibCa[(HH HarrpmKeHH5l B MOMeHTbI HeIIOJIHOro OTKpbITH5l CHMHCTOpa 

rroqTH .11.0 HYJI5l, qTo rroJimKHTeJibHO cKa3bIBaeTC5I Ha ttarpy3Ke. 

YrrpaBJieHHe ttarrp5I:tKettHeM Ha CHMHcrnpe ocymecTBJI5leTc5l rrepeMett

HhlM pe3HcrnpoM R2 (THrra CII0-1) c JIHttelittoH: xapaKTepHCTHKOH H3Me

tteHH5l corrpoTHBJieHH5l (HH.11.eKc B). 

YcTpoH:cTBO rrpe.11.tta3ttaqetto .IJ.JI5l peryJIRpOBKH ttarrp5IJKeHH5l tta tta

rpy3Ke MOiu:HOCTbIO .11.0 100 BT. EcJIH MOiu:HOCTb ttarpy3KH 6oJibIIIe 3Toro 

3HaqeHH5l, CHMHCTOp CJie.11.yeT ycTaHOBHTb Ha H30JIIIpOBaHHbIH pa.11.HaTOp. 

Koprryc II pyqKa peryJIHpOBKII rrepeMettttoro pe3HCTOpa TaK:tKe .11.oJI:tKHbI 

6bITb H30JIHpoBaHhI. TaK KaK 3JieMeHThI y3Jia II0.11.KJIIOqeHhI K orracHoMy .IJ.JI5l 

:tKH3HH ttarrpH:tKeHHIO, rrpH 3KCrrJiyaTaU:HH yCTpoH:crna cJie.11.yeT co6JII0.1J.aTb 

Mepbl 6e30IIaCHOCTII. 

Hana>1<111aaH111e 

y CTpOHCTBO B HaJia:>IrnBaHIIII He Hy'.IK.11.aeTC5l. 

0AeTansix 

IIocrn5IHHbie pe3HCTOpbI THrra MJIT HJIII C2-33. Orpatt1Iq1ma10mHH: 

pe3Hcrnp R1 c MOiu:HOCThIO pacce5IHH5l He Mettee 1 BT. CHMHcrnp MOJKHO 

3aMeHHTb Ha KY208B ... KY208f, HMeIOmHe cxo'.IKHe 3JieKTpHqecKHe xapaK

TepHCTHKH. 

Kott.11.eHcarnph1 Ci H C2 THrra MEM, Moro HJIH attaJiornqHhie tta pa-

6oqee ttarrp5I'.IKeHHe He HHJKe 300 B. 

,llpocceJib L1 - 25 BHTKOB (BHTOK K BHTKY) TpaHccpopMaTOpHoro rrpo

BO)].a II3JI-1 HJIH II3JI-2 miaMeTpoM 0.7 MM Ha cpeppHTOBOM KOJihU:e 

HM2000. 
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3. 10. CXEMbl nnABHOro BKnlOLIEHMSI 
lf1 BblKnlOLIEHMSI nAMn 

Pe3KOe BKJIIO'IeHI1e HJIH BbIKJIIO'IeHHe CBeTa, KaK MHHHMyM, BbI3bIBaeT 

'IYBCTBO .n;HcKoMcpopTa, JI1160 ocJiernrneT, Jrn6o norpy)KaeT BO TbMy. He CTO

HT 3a6bIBaTb l1 0 BbICOKOH Bepo.SITHOCTH neperopaHH.SI HHTH JiaMn HaKaJIH

BaHH.SI np11 BKJIIOl.J:eHHH HX Ha IIOJIHYIO MOllJ;HOCTb 6e3 rrpe.n;BapIITeJibHOfO 

pa3orpeBa. Ha Pnc. 3.20 npe.n;cTaBJietta npocTa.SI 3JieKTpI11IeCKa.SI cxeMa )];JI.SI 

IlJiaBHOfO BKJIIOl.J:eHH.SI I1 BbIKJIIO'IeHII.SI JiaMn HaKaJIIIBaHII.SI, pa60Ta10m:11x B 

u;en11 nocTO.SIHttoro TOKa ttanpmKeH11.SI 12 B. 

Rl • 
., 10K 

c1· 
30.0 
25 B 

+--cEH--, 
R3" 

2.2M 

VDl 
K,!l,5225 

R4" 
220K 

R2 
3.6K 

SA1 

C3 
8200 

C4 
I 0.22 

VT5 KT3102r 

FU1 
10A 

.-------l }--t---E3---o +Vn 
128 

Puc. 3.20. 3neKTpli1IeCKa.SI cxeMa yCTporrcrna rrnaBHoro yrrpaBJieHli.SI JiaMrraMli 
HaKaJiliBaHli.SI c rroMOll.{hIO MliKpocxeMbI KP1006Bl11 

OcHOBHoe Ha3Ha1Iett11e 3Toro yCTpoH.crna - 3aMe,n;Jiettttoe nJiaBHoe BbI

KJIIO'IeH11e 11 BKJIIOl.J:eHHe ocBem;eHH.SI B caJioHe aBTOMo6nJI.SI. TaKJKe MOJKeT 

np11MeH.SITbC.SI I1 )];JI.SI ynpaBJieHII.SI MOllJ;HbIMI1 12-B faJIOfeHHbIMI1 JiaMnaMII 

KOMHaTHbIX CBeTIIJibHHKOB, noJiyl.J:aIOm;HX rnITaHHe OT IlOHHiKarom:ero 

TpattccpopMaTopa c BbIIlp.SIMIITeJieM. IlpH tteo6xo.n;IIMOCTI1 I1 iKeJiaHI1I1, 

cKoppeKTIIpoBaB rrapaMeTpbI BpeM.SI3a.n;a10m:11x u;eneH., 3TO yCTpoH.cTBO 
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rnasa 3. YnpasneHMe ocseU.teHMeM 

MO:>KHO 1ICilOJib30BaTb ITO CBOeMy ycMOTpeHIIIO. TI pH IlOJJ:aqe Harrp5I:>KeHII5I 

n11TaHII5I i2 ... i5 B, np11 pa30MKHYTOH KHOnKe SAi Ha BhIXOJJ:e DAi (BhIBOJJ: 

3) ycrnHaBJIIIBaeTrn BbICOKI1tl ypoBeHh. KoHJJ:eHcaTOp C3 pa3p5I:>KeH 

qepe3 OTKpbITblH KOJIJieKTOpHblH nepeXOlJ: n-p-n-TpaH31ICTOpa MIIKpocxe

Mbl (BhIBOlJ: 7, BhIXOJJ: c OTKphIThIM KOJIJieKTOpoM). TaK KaK KOHJJ:eHcaTop Ci 

B 3TOT MOMeHT pa3p5I:>KeH, TpaH3IICTOp VTi 3aKpbrT, 3ap5IJJ: KOHJJ:eHcaTopa 

C3 HeB03MO:IKeH. B 3TO BpeMa rettepau;rrn DAi oTcyTcrnyeT, MOIIJ;HhIH no

JieBoH: TpaH3IICTop VT2 nocT05IHHo OTKpbIT, JiaMna HaKaJIIIBamrn CBeTIIT c 

MaKCIIMaJihHOH 5IpKOCThIO. TiocJie 3aMhIKaHII5I KOHTaKTOB SAi KOHJJ:eHca

TOp Ci Haq11HaeT 3ap5I:>KaTbC5I no u;en11 R2, R3. qepe3 HeCKOJihKO ceKyHJJ:, 

nocJie Toro KaK Hanp5I:>KeH11e Ha 3MIITTepHoM nepexoJJ:e VTi JJ:OCTIIrHeT Ha

np5I:>Kemrn 0.45 B, 3TOT TpaH3IICTop Haq11HaeT OTKphrnaThC5I. KorJJ:a TOK B 

ero u;en11 lJ:OCTIIrHeT JJ:OCTaToqHoro ypoBH5I, no5IBHTC5I reHepau;115I DAL Ha 

BhIBOJJ:e 3 MIIKpocxeMbl B 3TOT MOMeHT 6yJJ:yT CJiel]:oBaTb KOpOTKIIe HMITYJib

CbI oTpnu;aTeJihHOH IIOJI5IpHOCTII. IIepBOHaqaJihHO, nocJie noaBJieHIIJI reHe

pau;1111, CKBa:>KHOCTb CJiel]:OBaHII5I lIMITYJihCOB lJ:OCTIIraeT HeCKOJlbKHX TblC5J:q, 

Il03TOMY HM CHH:>KeHHe 5IpKOCT1I JiaMilhl, HM Mepu;aHIIe He3aMeTHbl. Tio Mepe 

3ap5IJJ:KH KOHJJ:eHcaTOpa C1 TpaH3HcTOp VT1 OTKphrnaeTrn CIIJihHee. BpeMa 

3ap5IJJ:a KOHJJ:eHcaTOpa C3 JJ:O Hanp5I:>KeHH5I BhIIIIe noporoBoro Hanp5I:>KeHH5I 

nepeKJI10qeHH5I DA1 nocTeneHHO yMeHbIIIaeTrn. BpeM5I pa3paJJ:a 3TOro 

KOHl]:eHCaTopa He H3MeHJieTC5I, TaK KaK HOMHHaJI pe3HCTopa R7 IlOCTOJIHeH. 

Bee 3TO npttBOlJ:HT K ToMy, qTo CKBa:>KHOCTh HMTIYJihCOB Ha BhIBOJJ:e 3 noCTe

neHHO yMeHbIIIaeTc5I, cpe,aHJIJI MOIIJ;HOCTh, IIOJJ:aBaeMaJI Ha JiaMny EL1, TaK

:IKe yMeHhIIIaeTC5I, 5IpKOCTb ee CBeqeHH5I IIJiaBHO CHH)KaeTCJI. qaCTOTa nepe

KJIIQqeHH5I MaKCHMaJibHa npM CKBa:>KHOCTH 6JIH3KOH K 2 H COCTaBJIJieT OKO

JIO 1300 fu;. Ha JiaMIIY B 3TOT MoMeHT nocTynaeT npttMepHo noJIOBHHa 

MOIIJ;HOCTII. KoHJJ:eHcaTop C 1 IIPOJJ:OJI:>KaeT 3ap5I:>KaThC5I, TOK B KOJIJieKTop

HOH u;eIIH VTi paCTeT. CKBa:>KHOCTh IIMnyJihCOB Haq:rrHaeT yBeJIMqHBaThrn. 

Ho TeIIepb TpaH3HCTOp VT2 6oJihIIIee BpeMJI HaXOlJ:HTC5I B 3aKphITOM cocT0-

5IHMII, 5IpKOCTb CBeqeHH5I JiaMilbl IIpOJJ:OJI:>KaeT yMeHhlllaThC5I. I1pHMepHO 

qepe3 60 ... 70 c nocJie 3aMbIKamrn KHOIIKH SA1 TOK KOJIJieKTopa lJ:OCTMraeT 

3HaqeHH5I, nptt KOTOpoM C3 y:>Ke He B cocT05IHHH pa3p5IJJ:HThCJI JJ:O HarrpmKe

HH5I Htt)Ke noporoBoro qepe3 pe3MCTOp R7 H TpaH3HCTOp MHKpocxeMhI. fe

Hepau;tta cpbrnaeTrn, Ha BBOJJ:e 3 DAi ycTaHaBJIHBaeTrn HI13KI1tl ypo

BeHh, TpaH3HCTop VT2 3aKphIT, JiaMna He cBeTHTC5I. Tiptt pa3MhIKaHHM KOH

TaKTOB SA1 rrpou;ecchr rrpoTeKaIOT B o6paTHOM nop5IJJ:Ke. TaK KaK ofarqHo 

)KeJiaTeJihHO IlOJiyqHTb 6oJiee 6bICTpoe 3a)Kttramie JiaMIIbl Ha IIOJIHYIO MOIIJ;

HOCTh, qeM ee noracaHHe, TO pa3p5IJJ: KOHJJ:eHcaTOpa HJJ:eT no u;entt R3, VD i, 

R4, R1. Pe3ttcrnp R2 orpaHnqHBaeT Harrp5I)KeHtte, JJ:O KOToporo 6yJJ:eT 3apa-



3.10. CxeMbl nnaaHoro a1<.mOL1eH..mS1 ..i BblKJ110L1eH..isi naMn 

~ 
[ :JKaThC5I KOH,ZJ;eHcaTop Ci, 'ITO TI03BOJI5IeT 3a:JKe'Ih JiaMny Ha MHHHMaJihHYIO 

~ MOil(HOCTh He TI03,ZJ;Hee, '!eM 'Iepe3 0.5 c nocJie pa3MhIKaHH5I KOHTaKTOB SA 1. 
Ha .n:Byxu:BeTHOM CBeTOmrn.n:e HUH R11, R12, VT3, VT4 co6paH y3eJI HH-

. ,ZJ;HKaU:HH pe:JKHMa pa60TbL IlpH OTKJIIO'IeHHOM Hanp5I:JKeHHH IIHTaHH5I Ha

rpy3KH CBeTO,ZJ;HO,ZJ; HH,IJ;HU:HpyeT 3eJieHbIM U:BeTOM, a rrpH BKJIIO'IeHHOM -

KpaCHhIM. IlpH noracaHHH JiaMIIhI U:BeT CBe'IeHH5I HL1 MeH5IeTc5I B TaKoii 

IIOCJie,n:OBaTeJibHOCTM: KpaCHbIH, opaH:JKeBbIH, .IKeJITbIU, .IKeJIT0-3eJieHbill, 3e

JieHhIH. Ilo.n:a'Ieii Jiorn'!ecKoro 0 Ha XP1 MOIKHo OTKJIIO'IHTh CBeTO.n:tto.n:Hy10 

HH,ZJ;HKaI.J;HIO, HarrpHMep Kor.n:a IIHTaHHe Ha Harpy3KY He rro.n:aeTC5I ,ZJ;JIHTeJib

HOe BpeM5I, 'ITO yMeHhIIIHT IIOTpe6JI5IeMbIH TOK, Kor.n:a yCTpoikrno Haxo

)lHTC5I B .n:e1KypHOM pelKHMe. TaK KaK Hanp511KeHHe B 6opToBoii ceTH 

aBTOM06HJI5I MOIKeT 6bITb HeCTa6HJibHO, TO ,ZJ;JI5I 3all(HTbI MHKpocxeMbI H 

TIOJieBOfO TpaH3HCTopa OT IIOBpe:JK.n:eHHH rrpa BCIIJiecKax Harrp511KeHH5I IIH

TaHH5I npHMeHeH napaMeTpH'IeCKHH CTa6HJIH3aTOp aa VT5, VD2, R12, C6. 

KpoMe TOro, 3TOT y3eJI rrpe.n:CTaBJrneT co6oii: ¢HJibTp, cHa1Ka10rn:Hii ypoBeHb 

TIOMex OT CHCTeMbI 3alKHraHH5I, KOTOpbie MOfYT OKa3hIBaTb .n:ecTafor

JIH3Hpy10mee Boa.n:eii:crntte Ha HopMaJihHYIO pa60Ty MHKpocxeMhI DAL 

KoH.n:eHcaTop C2 rroBhIIIIaeT ycTOH'IHBOCTb pa6oThI cHcTeMhL IlJiaBKHH 

npe.n:oxpaHHTeJib FU1 rrpe.n:ornpamaeT rroBpe1K.n:eHHe rroJieBoro TpaaaHcTo

pa rrpH rreperpy3Ke. 

He Bcer.n:a ecTb B03MO:JKHOCTh BhIIIOJI-

HHTb nerrb IIO)lKJIIO'IeHH5I Harpy3KH, KaK 

rroKa3aHo Ha PHc. 3.20. Tor.n:a KOHCTpyK

I.J;HIO MOIKHO MO.n:H¢Hu;HpOBaTb TaK, KaK rro

Ka3aHO Ha PHc. 3.21. 
3.n:ecb BMeCTO n-KaHaJibHOfO rrpHMeHeH 

K+C7-+---.--.. 
VD3 

KC515A 

KBbJB. 3DA1 

VT6 
IRF9540 

p-KaHaJibHbIH MOII.l;HbIH IIOJieBOii TpaH3HCTOp. 06Ul~i< -----
CTa6HJIHTpOH VD3 3amn:maeT aarnop Puc~ 3.21. L{orroJIHemi:e 

TpaH3HcTopa VT6 OT rrpo6o5I rrpH BcrrJiec- K rrepBoHa'IaJihHOMY Bapn:aHTy 
Kax HaIIp5I1KeHH5I IIHTaHH5I. IlpH OTKJIIO'IeH- cxeMhI YCTPOHCTBa 

HOH Harpy3Ke yCTpoikrno, co6paHaoe rro 

cxeMaM Ha PHc. 3.20, PHc. 3.21, rroTpe6JI5Ie1' TOK He 6oJiee 13 MA rrpH Ha

rrp511Kemrn IIHTaHH5I 12 B. EcJia OTKJIIO'IHTh y3eJI HH,ZJ;HKaI.J;HH Ha HL1, TO 

TOK IIOTpe6JieHH5I MO:JKHO yMeHbIIIHTb. 

IlpH IIHTaHHH 3T0f0 ycTpoiicrna BbIIIp5IMJieHHbIM HaIIp5I:JKeHHeM OT no

mDKaIOmero TpaHc¢opMaTopa, HarrpmKeHHe muaHH5I Ha rrapaMeTpH'Ie

CKHH cn6HJIH3aTOp rro.n:aeTC5I '!epea .n:Ho.n:, HarrpHMep K.ll.209A, a Me)l{)ly 

BhIBO,ZJ;OM KOJIJieKTopa VT5 H o6rn:HM rrpoBO.llOM Heo6xo.n:HMo BKJIIO'IHTh oK

CH.UHbIH KOH,lleHCaTOp eMKOCTblO 470 MK<D. 
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Puc. 3.22. 3JieKTpn:'-IeCKaJI cxeMa yCTponcrna ynpaBJieHMJI oCBemeHHeM, 
rrpe;:i;mi:ma'-IeHHoro ;:J;JIJI pa6oThI B rrerrn: rrepeMeHttoro TOKa ttarrpmKeHHJI 220 B 

Ha PHc. 3.22 rrpe,ncTaBJieHa cxeMa yCTponcrna yrrpasJiemrn ocseme

mieM, rrpe,ntta3Haqettttoro ,nJI.lI pa6oThI B uerru rrepeMeHttoro TOKa Harrp.HJKe

Hll.lI 220 B. 

Ero pa6oTa so MHoroM attaJiornqHa yCTponcrny, co6paHHOMY no cxeMe 

Ha PHc. 3.20. B 3TOM sapuaHTe npuMeHeH 6oJiee BhICOKOBOJihTHhIM noJie

BOM MOI1-TpaH3ucrnp, H3MeHeHa uenh nuTaHH.lI MHKpocxeMhI u y3eJI uH

,nMKaumr. Csern.nno.n HL1 noKa3hrnaeT, qTo ycTpoM:crno no,nKJIIOqeHo K Ha

npmr<eHMIO ceTM 220 B. qT06hr npe,nornpaTMTh MepuaHMe JiaMnhr, Kor,na 

.llpKOCTb cseqeHM.lI MllHllMaJibHa, yMeHbIIIemreM eMKOCTM KOH,neHCaTopa C3 

yseJinqeHa qacTOTa rettepaurrn MHKpocxeMhr. Kott,nettcarnp C6 - ¢ttJihTp 

IlllTaHM.lI, tteo6xo;:i;MM l(JI.ll CHM/KeHM.lI nyJihCaQMM BbIIIp.lIMJieHHOro Hanp.lI

JKeHM.lI Ha VD2, r<ornpbre ,neCTa6ttJIM3ttpyroT coBMecTttyro pa6oTy MMKpo

cxeMhI M TpaH3ucrnpa VT1. Bapucrnp R10 3amumaeT noJieBoM Tpatt3MC

Top OT npo6o5l npu MMIIYJihCHhIX BCrrJiecKax Hanp.H:>KeHM.lI cenr. EcJIM 6yneT 

MCIIOJib30BaH BapMCTOp MeHbIIIeM MOIUHOCTM, TO ero :>KeJiaTeJibHO TIOl(KJIIO

qMTb K BhrnonaM CTOKa M MCTOKa VT2. 

0AeTam1x 

B 3TMX KOHCTPYKl(ll.lIX MoryT 6bITh npuMeHeHhI nocTO.lIHHbre pe3MCTO

pbr MJIT, C2-23, C2-33, C1-4 coorneTcrnyromen MOIUttocrn. 

Bapucrnp R10 MO:>KHO 3aMeHMTh FNR-14K471, FNR-20K431 MJIM aHa

JIOrMqHhIM. 



3.1 O. CxeMbl nnaeHoro B1<1110'4eH11tS1 11'1 Bb11<mo'4eH11tS1 naMn 

0KCHlJ:Hbie KOH;:i:ettcarnpbI Ci c MaJibIM TOKOM yTe'IKH THna K52-2. 
. Mo)KHO HCTIOJib30BaTb H ;:i:pyrHe TaHTaJIOBbie HJIH HH06HeBb1e KOH;:i:ettcaTo
; pbI c HH3KHM TOKOM yTe'IKH. Xoporno pa6oTaIOT H o6bl'IHbie OKCHlJ:Hbie 
' KOH;:i:ettcarnpbI Ha pa6otiee Hanp5I)KeHHe 35 ... 63 B qmpM Rubycon, 

Samsung. IlonhITKH HCTIOJib30BaTb KOH;:i:ettcarnpbI THna KS0-35 oKa)KyTrn 
6e3ycneIIIHbIMH. EcJIH HeT orpattH'IeHHH B ra6apHTaX KOHCTPYKUHH, npen
TIO'ITHTeJibHO lI IlpHMeHettlie KOHl{eHCaTOpOB 6oJibIIIOH eMKOCTlI. 

, Kott;:i:ettcarnp C7 tta PHc. 3.22 nma K73-17, K73-24, K73-SO, K73-56. 
1 

OcTaJibHbie ttenoJI5IpHbie Kott;:i:ettcaTOpbI THTIOB K10-17, K10-7, KM-5, 
KM-6 . 

.Uno;:i:b1 K.US22E MO)KHO 3aMeHHTb JII06bIMH lI3 K.U510, K.U521, K.U103, 
1N4148. 

CTa6ttJIHTPOH .U814.U 3aMeH5IeTC51 KC213E, KC213)K, KCS12A. Tpe
xaMnepttbIH ;:i:no;:i:ttbIH MOCT BR310 npn pa6oTe c ttarpy3Koli, n0Tpe6JI5II0-
1Ue:H TOK ;:i:o 1 A, Ha TeilJIOOTBOl{ He ycTattaBJilIBaIOT . .ll:HOl{HbIH MOCT MO:>KHO 
3aMeHlITb Ha BR34 ... BR38, KBPC 104 ... KBPC 110 lIJIH 'IeTbipbM51 ;:i:1rn;:i:aMlI 
1NS404 ... 1N5408, .U246 ... .U248 (A, E), K.U202 (K, M, P). CBern.n:Mo;:i: 
LS7EGW MO)KHO 3aMeHHTb np51MoyroJibHbIM L117EGW, HO ero 5IpKOCTb 
cBe'IeHH51 npHMepHo Bl{Boe MeHbIIIe. CBeTO;:i:Mo;:i: L383SRDT Kpacttoro UBe
Ta c 5IpKOCTbIO OKOJIO 70 MK;:i:, BbITIOJIHeHHbIH B 5-MM np51MoyroJibHOM Kop
nyce, 3aMeHHM JII06bIM H3 ceptt:H L1503, L1513, AJI307, KI111.U15, 
KHI1.U21, KHl1.U66. 

TpaH3HCTOpbI KT310711 MO)KHO 3aMeHHTb JI106b1MH c Koa¢qmunett
TOM nepe;:i:a'IH ToKa 6a3bI tte Mettee 200 H3 cep:rrli KT3107, SS9015, BC307, 
2SA1174. KT3102f MO)KHO 3aMeHHTb JI106b1M H3 KT3102, SS9014, BC547, 
2SC2784, 2SC1222. IloJieBo:H TpaH3HCTop IRF540 HMeeT conponrnJiettrre 
OTKpbITOro KaHaJia He 6oJiee 0.08 OM H cnoco6ett pa60TaTb npH TOKe CTOKa 
no 25 A. Ilpu TaKOM TOKe TIOTeplI ttanp5I)KeHH51 H MOIUHOCTH Ha HeM COCTa
B5IT 2 B u SO BT, 'ITO CJIHIIIKOM MHoro. IloaToMy MaKCHMaJibHbIH TOK tta
rpy3Kii orpattwreH 8 A. 3TOT TpaH3HCTOp IRFS40 ycTaHaBJIHBaIOT Ha Ten
JIOOTBo,n c TIJIOIUal{bIO OXJia)Kl{aIOIUeH TIOBepxHOCTH He Mettee 40 cM2. Ilpu 
Heo6xo,nHMOCTH ucnoJib3YIOTC51 H30JIHpy10iuue npoKJia,nKlI. Ero MO)KHO 3a
MeHHTb aHaJIOrH'IHbIMH IRFS41, BUZ10, BUZ11, BUZ27, KI1723 (c HH
,neKcaMH A. .. B), KI1746 (c HH,neKcaMH A, E) . .ll:JI51 6oJibIIIero TOKa Harpy3KH 
MO)KHO HCTIOJib3oBaTb KI1789A, BUZ111S. 

IloJieBoiI p-KaHaJibHbIH TpaH3HCTOp IRF9540 np:rr TOKe ttarpy3KH .no 
3 A MO)KHO 3aMeHHTb MTP12P10, KI178SA HJIH ll:BYM5l IRF9640 B napan
JieJibHOM BKJIIO'IeHHH. Bb1coK0BoJibTHbIH Kl1707B2 npu TOKe Harpy3KH .no 
1 A MO)KHO 3aMeHHTb JII06brM H3 cepu:H Kl1707, KI1777 HJIH HMnopTHbIMH 
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IRF440, IRF442, IRF840, BUZ213, BUZB82. Bo Bcex CJIY'la5IX .UJI5I rroJiy
qemrn 6oJiblllett Harpy3o'IHOM crroco6HocTII MOJKHO IICITOJib30BaTb rrapaJI

JreJihHOe BKJIIO'leHIIe 2-3 o.n:ttoTIIITHbIX rroJieBbrx Tpatt3IIcrnpoB. MoJKHo 

rrpIIMeHIITb 6oJiee .uoporIIe, HO 6oJiee MOIIIHbie IlOJieBhie TpaH3IICTOpbI, Ha

rrpIIMep, SMW14N50F - 500 B, 56 A, 180 BT; IRG4PC50F - 600 B, 70 A, 

200 BT. IlpII Heo6xo.n:HMOCTH yBeJIII'lIIBaIOTC5I pa3Mepbr Terrnoorno.n:a. 

MIIKpocxeMy TattMepa MOJKHO 3aMeHIITb JII06brM IIMrropTHbIM 6IIrro

JI5IpHbIM attaJioroM 555 IIJIII 6oJiee 3KOHOMII'IHOH XR-L555M. 

Bap111aHTbl np111MeHeH111S1 

YBeJIII'lIIB corrpOTIIBJieHIIe pe3IICTopa R12 (PHc. 3.20) .uo 3.6 KOM II 

ycTaHoBIIB B Ka'leCTBe VT5 6oJiee MOIIIHhIH TpaH3HCTop, HarrpIIMep, 

KT608, KT630, 2SC2331, ttarrp5IJKettne rrIITaHH5I MO/KHO yBeJIH'lHTb .uo 

24 B (6oJiblllerpy3Hhre aBTOMo6IIJIII). BpeMeHHbre 3Ha'leHII5I 3a.n:ep1KKII 

BKJIIO'leHII5I-BhIKJIIO'leHII5I 3aBIIC5IT OT napaMeTpoB 3JieMeHTOB R3, R4, C 1. 

YCTaHaBJIIIBa5I 3TH 3JieMeHThr c L\pyrttMH (oTJIH'laIOIIIHMHC5I OT rrpnBeL(eH

HhIX Ha cxeMe) HOMHHaJiaMH, MO/KHO BapbHpOBaTb .l{HHaMHKOM 3aJKHraHH5I 

n rroracaHII5I naMrr HaKaJIHBamrn. 06a yCTpoii:cTBa MO/KHO rrpeBpaTIITb B 

peryJI5ITOpbr MOIIIHOCTH, HarrpnMep ecJIH TpaH3HCTop VT1 HCKJIIO'lHTb H3 

cxeMbI, a rrocJie.n:oBaTeJihHO c R6 BKJIIO'lHTb rrepeMeHHbIM pe3HCTop Ha 

220 KOM B peocTaTHOM BKJIIO'leHIIH - K R6 H K o6IIIe:i1: TO'!Ke coeL(HHeHII5I 

R7,C3. 

Hana>K111BaH111e 

J{JI5I HaJiaJKnBaHII5I 3THX yCTpoiicTB yL106Ho BOCIIOJib30BaThC5I rrpncrro

co6JiemreM, COCT05IIIIHM H3 rrocJie.n:oBaTeJibHO BKJIIO'leHHbIX MaJIOMOIIIHOM 

.ZJ:HHaMH'leCKOM roJIOBKH, KOH.ZJ:eHCaTopa eMKOCTbIO 0.68 MK<l> II pe3HCTOpa 

corrponrnJieHHeM 1.5 KOM. IloJiy'lHBIIIHHC5I rrpo6HIIK OL\HHM npoBO.ZJ:OM 

rro.n:KJIIOqaeTrn K Bhrno.n:y 3 DA, .n:pyrHM K MHHycoBoMy rrpoBo.n:y ITHTaHH.s:I. 

EcJIH rrpH OTKJIIO'leHHH KHOrrKoii SA1 rrIITaHH5I Harpy3KH reHepaUH5I MH

KpocxeMhI DA1 He 6yL(eT cpbIBaThC5I, TO HYJKHO HJIH rrpIIMeHHTb TpaH3HC

rnp VT1 c 6oJibIIIHM Koa¢qmutteHTOM nepe.n:aqn TOKa 6a3hI, MJIH 3aMeHHTb 

KOHL(ettcarnp Ci Ha 3K3eMrnrnp c MeHhlllHM TOKOM yTe'lKH, HanpnMep 

K53-9. IlpH HaJia.n:Ke yCTpoiicrna, co6paHHoro no cxeMe Ha PHc. 3.22, He

o6xo.n:MMO TIOMHHTb, 'ITO BCe ero 3JieMeHTbI HaXO,U5ITC5I no.n: Hanp5I1KeHHeM 

OCBenITeJibHOM ceTH H co6JIIO,ll;aTb He06XO.UMMbie Mepbl OCTOpO:iKHOCTH. 



3. 11. AOPA60TKA YCTPOMCTBA 
«MEPLJ.AIOW.111'1 Cl>OHAPb» 

Cpe;JJI rrorrym1pHhIX aJieKTpOHHhIX ycTpolicrn, HMeIOIIIHXC5I ceroJIH5I B 

rrpo)la:>Ke, eCTb H 3aHHMaTeJibHbie tjJoHapH c aBTOHOMHhIM IIHTaHHeM H aB

TOMaTHqeCKOll rro.z:i:3ap5IJIKOH OT coJIHeqHhIX 6aTapei1:. MHonIM, HaBepHoe, 

He pa3 rrpHXOJIHJIOCh BHJieTh TaKHe KOHCTPYKU:HH Ha npHJiaBKax Mara3H

HOB, oco6eHHo qacrn B EBporre H CKaHJIHHaBHH. CneJiaHHbie «IIOJI cTapH

Hy» (HJIH HMeIOmHe HHOll BHeIIImIH BHJI) tjJoHapH xopomo BIIHChIBaIOTC5I B 

yIOTHhIH ceMeliHhrli HHTepbep roponcKoro HJIH 3aropo)]Horo noMa. BHem

HHH BHJI TaI<Oro ¢oHap5I rrpeJICTaBJieH Ha PHc. 3.23. 
apyrHe KOHCTPYKU:HH aHaJiomqHoro rrpenHa3HaqeHH5I OTJIHqaIOTC5I no 

BHeIIIHeMy BHJIY (HaIIpHMep, npenHa3HaqeHHhie JIJI5I «BTbIKaHH5I» - BepTH

KaJibHOrO KperrJieHH5I - HerrocpencTBeHHO B 3eMJIIO Ha naqHoM yqacTKe ). 

Ilpe.z:i:Ha3HaqeHHe y pa3HOfO BH)la CBeTHJihHHKOB MO)KeT 6bITb pa3JIHqHbIM, 

eMKOCTh aKKYMYJI5ITOpOB H HX THII (a TaK)Ke MOIIIHOCTb COJIHeqHOll 6aTa

peH) OTJIHqaeTC5I B 3aBHCHMOCTH OT KOHCTPYKU:HH, HO npHHIIHII nei1cTBH5I y 

Bcex OJIHH. IlpH 5ICHOH norone c 6oJihIIIOH COJIHeqHOll aKTHBHOCTbIO (JIHeM) 

yCTpoikTBO c IIOMOIIIbIO 3JieMeHTOB COJIHeqHoli 6aTapeu npeo6pa3yeT COJI

HeqHyIO 3HeprHIO B 3JieKTpHqecKHll TOK, KOTOpblll 3ap5I)KaeT MaJIOMOIIIHhre 

aKKYMYJI5ITOpbI. IlpH HaCTyIIJieHHH TeMHOThI ecTeCTBeHHa5I COJIHeqHa5f aK

THBHOCTb CHH)KaeTC5I, 3ap5IJIKa aKKYMYJI5ITOpOB npeKpamaeTC5I. BttyTpeH

H5I5I cxeMa «qyBCTByeT» HaCTynJieHHe cyMepeK H pa3pemaeT Mepu:attHe cBe

TOBoro 3JieMeHTa, KOTOpbIM 5IBJI5IeTC5I CBeTO)lHO)l opaH)KeBoro CBeqeHH5I. 

KottcTpyKTHBHO cBeTOJIHOJI BhIIIOJIHeH B Tpy6Ke H3 MaToBoli IIJiaCTMaccbr 

TaK, qTo Ka)KeTc5I, KaK 6ynrn BHYTPH Kopnyca ¢oHap5I MepIIaeT CBeqa. fia 

PHc. 3.24 rrpencTaBJieHa KOHCTPYKIIH5I MaTOBoli Tpy6KH B Kopnyce ¢oHa

p5I, B KOTOpoli «CIIp5ITaH» CBeTO)lHO)l opaH)KeBoro CBeqeHH5I. 

oJiaro.z:i:ap5I KOHCTpyKTHBHbIM oco6eHHOCT5IM Kopnyca, ynaqHbIM 3CTe

THqecKHM peIIIeHH5IM, a TaK>Ke 3JieKTpoHHOH cxeMe yerpolicrna, ynpaBJI5I

romei1: cBeTOJIHOJIOM xaoTHqHhIMH naqKaMH IIMIIYJihCOB, ynaJIOCh noJiyqMTh 

a¢¢eKT MepIIaHH5I CBeqH. 



rJlaBa 3. YnpaBJleHMe OCBe~eHMeM 

Puc. 3.23. BHeIIIHMii: BM.ll: cpoHap5I c aBTOHOMHhIM rrMTaHMeM 
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Puc. 3.24. KoHCTPYKU:IUI MaTOBorr Tpy6Kir co CBeTOilIIOilOM opaH%eBoro CBe•JeHJijl 

Ilporpecc B o6JiaCTII HOBblX CBeTOBblX 3JieMeHTOB Heo6paTHM. JleT 10 
Ha3a.ZJ: ITOBCeMeCTHO B npo.ZJ:a)J{e IIMeJIIICb cneuIIaJibHbie JiaMITbl (paCC'lIITaH

HbJe no.ZJ: naTpoH E27 II Hanp5I)KeHIIe ocBeTIITeJihHOH ceTII 220 B), KOTOphle 

npOH3BO.ZJ:HJIH aHaJIOfH'lHblll 3cpcpeKT Mepuarorue:ll CBe'lH 6Jiaro.ZJ:ap5I HHepT

HOMY (HeOHOBOMy) ra3y B KoJI6e JiaMrrhI. Cero.ZJ:H5I TaKOH )Ke 3cpcpeKT MO)J{

Ho ITOJIY'lIITb OT CBeTO.ZJ:IIO.ZJ:a. 

CTOHMOCTb TaKHX cpoHapeii-cBeTHJibHlIKOB HeBeJIHKa lI KOJie6JieTC5I OT 

3 .ZJ:O 10 eBpo. B Poccrm II 6Jitt)KHeM 3apy6e)Khe no.ZJ:o6Hhie cBeTHJihHIIKH 

npo.ZJ:aIOTC5I B rnnepMapKeTaX B OT.ZJ:eJiax 3JieKTpOTOBapoB lI cyBeHHpOB. 

PacCMOTpHM 3JieKTpII'leCKYIO CXeMy ycTpOHCTBa lI ee OCHOBHhie 3Jie

MeHTbl. 3Jie1nptt'lecKa5I cxeMa ycTpoiicrna npe.ZJ:CTaBJieHa Ha Puc. 3.25~ 
MttKpocxeMa DA1 3aJIIITa repMeTIIKOM II Ha neqaTHOH nJiaTe npe.n;cTaBAA

eT co6oi1: KaITJIIO TBep.ZJ:OH KOMIT03IIUIIII C TpeM5I BhIBOJ];aMII. <l>yHKUlI5I 3TOH 

MIIKpocxeMhl - Bbipa6oTKa lIMITYJibCOB c xaOTlI'lHOH 'laCTOTOH CJie.n;oBamrn: II 

CKBa)KHOCThIO. KaK TOJihKo Ha Hee nocTyrraeT nttTaHtte, Ha BhIBo.n;e 3 DA1 rro-

5IBJI5IIOTC5I xaoTH'lHbie lIMITYJibCbl ITOJIO)KHTeJibHOH IIOJI5IpHOCTblO aMITJIHTY

.n;oif 1.5 ... 1.6 B (rrp11 HOpMaJibHO 3ap5I)KeHHblX aKKYMYJI5ITOpax). OrpaHII'lII

TeJibHhIH pe3MCTop R3 orpaHH'lHBaeT TOK qepe3 CBeTO.UMO.ZJ: HL1, 'leM 

ocyruecTBJI5IeT 3Heproc6epera10ruy10 cpyHKUIIIO yCTpoiicrna B BeqepHee BpeM5I. 

---185 



rnaaa 3. YnpaaneH111e ocae~eH111eM 

VD1 

1N5817 

R1 R2 
1.2K 1.8K 

R4 
1.2K 

SB1 <BKn» 

R3 
18 

VT1 ... VT3 - C9013 
FB1 ... FB4- RS5415,5 

~GB1 -r 1.2B 
• GB2 
- 1.2 B 

Puc. J.25. 3JieKTprrqeCKM cxeMa <j;>oHap.ll c Mepu;aIO~IIM CBeTOM II 

aBTOMaTrrqecKOH II0,1\3ap.ll,1\KOH OT COJIHeqHbIX 6aTapell: 

I1MIIYJibCbI xaoTwrnoro rrop5I,n;Ka c BbIXO,l(a MIIKpocxeMbI IIOCTyrraIOT B 
6a3y TpaH3IICTopa VT3, Ha KOTopoM peaJIII30BaH ycHJIHTeJib TOKa. 

B caoio oqepe,n;h, Ha TpaH3IIcrnpax VT1, VT2 co6paH cpornqyBCTBH
TeJihHhIH y3eJI ( cpornpeJie ), yrrpaBJI5IIOIUIIM pa6orn:i1: ycIIJIIITeJI5I TO Ka VT2 
H CBeTO,l(IIO,n;a HL1. IlpH 5ICHOM rroro,n;e IIJIII 3aMeTHOM coJIHeqHoH: aKTMB
HOCTM B rracMypHbIM ,n;eHb (Kopoqe fOBOp5I, B ,l(HeBHOe BpeM5I) COJIHeqtta5I 
6aTape5I Ha :rneMettTax FB 1...FB4 5IBJI5IeTc5I retteparnpoM rrocT05IHHoro To
Ka. MaKCMMaJibHOe cyMMapttoe Harrp5DKeHMe Ha ee 3JieMeHTaX ( 3aMepeHHOe 
Me)K,n;y KaTo,n;oM ,n;110,n;a VD1 11 06m11M rrpoBo,n;oM) He Mettee 3.4 B. 3rn tta
rrp5I)KeHMe rroCTyrraeT B 6a3y Tpatt3MCTopa VT1 qepe3 .n;eJIMTeJih ttarrp5I)Ke
HM5I Ha pe3MCTopax R1, R4. To ecTh, rroKa caeTJIO, ttarrp5I)KettHe Ha coJitteq
HOM 6arnpee ,n;ocrnrnqtto ,l(JI5I OTKphrnaHM5I Tpatt3Mcrnpa VT1 11 cooTBeT
crnetttto 3arr11patt115I VT2. qepe3 Tpatt3Mcrnp VT3 TOK He Teq 'T, CBern,n;110,n; 
He MepuaeT. 

AKKYMYJI5ITOphr GB1, GB2 coe,n;11tteHtthre rrocJie)J,oBaTeJibHO, KOr)J,a SB1 
3aMKHyT, 3ap5I)KaIOTrn He6oJibIIIMM TOKOM qepe3 ,n;110,n; VD1, BTOpa5I ¢YHK
UM5I KOTOporo - He ,n;orrycTMTb pa3p5I,l( aKKYMYJI5ITOpOB B TeMHOe BpeM5I cy
TOK qepe3 3JieMeHTbl COJIHeqHQM 6aTapeH. 

B BeqepHee ( TeMttoe) BpeM5I cyToK, Kor,n;a ecTecrneHHoro ocBemettH5I 
He,l(OCTaToqHo ,l(JI5I 3ap5I,l(KM aKKYMYJI5ITOpOB, cpOTopeJie Ha TpaH3MCTOpax 
VT1, VT2 pa3peIIIaeT TOKY Te% qepe3 TpaH3MCTOp VT3, 11 CBeTo,n;110,n; HL1 
MepuaeT, ttarroMMHa5I ropettIIe CBeq11. B 3TOM cJiyqae qepe3 cBeTO,l(HO)J, Te-



-------™ 3. 11 . Aopa60TKa ycTpollicTsa «Mep1.4a10ll.\llllli q,oHapb» 

'IeT TOK nopRJJ;Ka 8 MA. IlpH norarneHHOM CBeTOJJ;lIOJJ;e ycTpOHCTBO TOK 

npaKTH'IeCKlI He noTpe6JrneT. 

CoorneTcrnetttto xopowo 3apmKeHHhIX aKKyMyJrnTOpoB np11 ycJioB1111 

CBe'!eHl1R CBeTOJJ;lIOJJ;a TOJibKO B Be'Iepttee BpeMR H HO'IbIO (TO ecTb 1/2 cy

TOK) XBaTaeT Ha Tpoe cyTOK (npI:IMepHO 88 '!acOB). 

B ntteBHoe BpeMR aKKYMYJIRTOphr 3apmKaIOTCR, noaToMy Ha npaKTl1Ke 

BpeMR pa60TbI HOBOro cpottapR yBeJIH'IHBaeTCR HaMHOro I1 3aBHCHT (B oc

HOBHOM) OT COJIHe'IHOH aKTHBHOCTH B JJ;HeBHOe BpeMR, TO eCTb OT TOKa 3a

pRna aKKYMYJIRTOpOB. 

KaK npamrno, cpottapb ycTaHaBJil1BaIOT B KOMHaTe Ha OKHe, c TeM, 'IT0-

6br OH JIY'IIDe 3apmKaJICR ntteM. YcTaHaBJIHBaTb cpottapb B rny6Htte KOM

HaTbI, a TeM 6oJiee B TeMHbie HHTepbepbI HeJib3R, TaK KaK He ynacTCR no

JIY<JHTb :>KeJiaeMbill ypoBeHb 3apRJJ;KH aKKYMYJIRTOpOB, 11 3aRBJieHHbre B 

pyKo:BoncTBe (HHCTPYKU:HH no aKcnJiyaTaU:Hl1) B03MO:>KHOCTl1 «6ecKoHe'I

Hoil pa6oTbI, TaK KaK pecypc CBeTon11ona COCTaBJIReT He Mettee 100 000 

<IacoB1> He cooTBeTCTBYIOT neM:cTBHTeJihHOCTH. KoHe'IHO, He H3-3a cBeTo

nnona, a npOCTO ycTpOHCTBO Tpe6yeT nOCTORHHOll COJIHe'IHOll atteprHH 

J];JIR non3apRJJ;KH, KOTopy10 B TeMHOM yrny HJIH noMeru:eHHH 6yneT HeOT

Kyna B3RTb, na H aKKYMYJI5ITOpbI HMeIOT He 6eCKOHe'!HbIH U:HKJI 3a

pRn-pa3pRJJ;. IlpO'IHe He/];OCTaTKH ycTpoucrna H nyTH HX JIOKaJIH3aU:HH 

paCCMOTpHM HH:>Ke. 

0AeTam1x 

YCTpoucrno KOMnJieKTyeTCR aKKYMYJIRTOpaMH NiCd Tuna AA c HOMH

HaJihHhIM HanpmKeHHeM 1.2 B H eMKOCTbIO 700 MA/•r. 

TpaH3HCTOphr VT1...VT3 MO:>Ktto 3aMeHHTh OTe'IecrneHHbIMH TpaH3HC

TOpaMH Tuna KT312, KT343 c nro6brM 6yKBeHHhIM HHJJ;eKCOM n attaJiom'I

HhIMH no aJieKTpH'IeCKHM xapaKTepHCTHKaM. 

J1 mun aKKyMyJZamopoe, U UX eMKOCmb HeaocmamO'IHbl a!la XOpomeu U 
aoJllOBpeMeHHOU pa6ombt ycmpoucmea. JfMeHHO n03mOMY ycmpoucmeo He 
npuHaaJZeJICUm K «npoqJU», a aeJZaemca «CMeUJHOU aemcKOU caMoaeJZKOUi>, 
pacc'lumaHHou Ha mupoKozo nompe6umeJZJl, u uMeem 6oJZbUJe cyeeHupHoe 
npeaHa3Ha'leHue, HeJ1CeJZu npaKmu'lecKoe. 

PeKOM0HA34111111 no yny"lweH11110 pa60Tb1 ycTpollicTsa 

)..{JIR YJIY'IIIIettnR pa6oTbr ycTpoucrna, BKJIIO<Jaroru:ero AJIHTeJihttyro 6ec

nepe6outty10 pa60Ty B Te'!ettHe HecKOJihKHx Mernu:eB nonpRn, a He cyrnK, 

tteo6xonHMO cneJiaTh pRn npocThIX H3Metter-mu B cxeMe. 
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rnaaa 3. YnpaaneH111e ocaell..\eH111eM 

• IIapaJIJ1eJihHO .n;IIo.n;y VD1 yCTaHOBIITh ern:e .n:sa aHaJiorwrnh1x .n;IIo.n;a 

.ZJ;Jl5I yBeJIIIqeHII5I TOKa 3ap5I.n;a aKKYMYJI5ITOpOB. fJiaBHOe, qrn6hI Bee 

TPII .n;IIo.n;a 6hIJIII aHaJiomqHhIMII1). 

• AKKYMYJI5ITOpbI 3aMeHIITh NiMH (3TO rrpo.n;JIIIT cpoK IIX rroJie3HOH 

3KCIIJiyaTaII1IlI) B TaKOM JKe Koprryce AA, HO c eMKOCTbIO OT 

1400 MA/q. 

• Pe3IICTop R4 II3 cxeMbI y.n;aJIIITh. IlpII 3TOM ¢ornpeJie 6y.n;eT cpa6aTbI

BaTb paHhIIIe, yJKe rrpII MlIHlIMaJibHOH ocsern:eHOCTII, II BKJIIOqaTb CBe

TO.ZJ:lIO.ZJ: rro3JKe (B cyMepKII), qrn crroco6crnyeT 6oJiee .ZJ;JIIITeJibHOMY 

3ap51.n;y aKKYMYJl5ITOpOB . 

• )lHeM 3KCIIJiyaTIIpOBaTh ( KaK yJKe 6bmo OTMeqeHO BbIIIIe) ¢oHapb 

JiyqIIIe B MaKClIMaJibHO OCBern:eHhIX MeCTaX (HaIIpIIMep, Ha OKHe), a K 

HoqII, .n;orrycTIIM B rrpe.n;.n:sepIIII poMaHTIIqecKoro yJKIIHa, MOJKHO rre

peHOCHTh ero yJKe Brny6h KOMHaTbI, qTQ6hI rrpII.n;aTb aTMoc¢epe oco-

6y10 poMaHTIIqHOCTb. 

J) I1cnOJlb3YCMblll B 3TOil: CXCMHOil: Il03HUHH .uuo.u llBJIJICTCll .UHO.UOM c 6apbepoM lllOTIKH. 

3Ta peKOMCH.UaUHll aBTOpa MOJKCT 6b!Tb IlOJIC3HOil: TOJlbKO npu HCil0Jlb30BaHHH aHanornqHblX 

.UHO.UOB c 6apbCpOM IIIOTIKH, HO He c 06bJqHb!Mli p-n-nepexonaMH. (IlpUM. HOy'I. peo.) 

188 ----



3. 12. 3KOHOMAM3EP 
A,nSI MMHM-CBETMnbHMKA 

3anOJIHlfBIIIMe npirnaBKII Mara3MHOB 3JieKTpOHHbie IIrpyIIIKII lI npo

CTeMIIIlle 6hITOBbie npn6opbl ( aBTOMaTIIqecKIIe IlO,UCBeTKII, MlIHII-CBeTIIJib

HIIKll, IIH,UMKaTOpbI 3a,UhIMJieHHOCTII, IIH,UIIKaTOpbI KpIITIIqecKOM KOHIJ;eH

TpaQIIM npIIpO,UHOfO ra3a B B03,Uyxe lI MHOrtte no.uo6Hbie IIM) npIIBJieKaIOT 

noKynaTeJieil: CBOeM Hll3KOM ii:ettoil: II 3CTeTIIqHbIM BHeIIIHIIM IICilOJIHettIIeM, 

Il03BOJIHIOIUMM KOMilaKTHO BCTpaIIBaTb IIX npaKTIIqecKII B JII06oii MHTepb

ep. HmKe paccMOTpIIM HeK0Topb1e II3 npoCThIX npoMhIIIIJieHHhIX 

npII6opoB - MIIHII-CBeTIIJibHIIKII. IlpOCThie CBeTIIJibHIIKII npe.uHa3HaqeHbI 

,UJIH MeCTHOM IlOi'l:CBeTKII He60JibIIIOH TeppIITOpIIII, KOTOpaa ocym:eCTBJiaeT

C5l nyTeM HaJKanm Ha KHOIIKY (Bepxmoro q:acTb KOpnyca CBeTHJibHHKa) py

KOM qeJioBeKa. KHonKa O.UHOBpeMeHHO 5IBJI5leTca II MaTOBhIM nJiaCTMacco

BhIM ~OKHOM!> qepe3 KOTopoe M3 He.up rrpII6opa rrpOHMKaeT CBeT. IlpII CJie

.uyIOm:eM Ha:>KaTIIII Ha KHOIIKY CBeT racHeT. YlcTO'IHIIKOM cBeTa cJiyJKIIT 

3JieKTpM'IecKaa JiaMna HaKaJIIIBamrn, paccqttraHHaH Ha HarrpHJKeHIIe 3 ... 6 B 
(pa3Hhie BapIIaHTbI CBeTIIJibHIIKOB). IlpII BbIKJIIOqeHHOM JiaMrre HaKaJIIIBa

HIIjl 3JieKTpIIqecKaa ii:errb pa30MKHyTa II OT IICTO'IHIIKa mnaHII5l TOK He 

rroTpe6JiaeTca. BHeIIIHMH BII.U TaKIIX rrpn6opoB rroKa3aH Ha PHc. 3.26 II 

PHc. 3.27. 
CJieBa Ha PHc. 3.26 rroKa3aH BHeIIIHMM BII.U CBeTIIJihHIIKa c .UBYM5l rro

cJie,UoBaTeJihHO BKJIIOqeHHhIMM JiaMnaMII HaKaJIMBaHII5l 3 B/0.035 A (3TOT 

BapMaHT .uaeT 6oJibIIIe CBeTa), XOTjl BCTpeqaIOTCjl aHaJIOfIIqHhie rrpIIMepbI, 

r.ue ycrnHOBJieHa O,UHa JiaMrra HaKaJIIIBaHMji Ha HarrpjIJKeHIIe 6.3 B. Ha:>Ka

TIIe Ha KJiaBIIIIIY rrpOII3BO,UIITCji rro.u yrnoM - CBepxy BHII3. Ha o6opoTHOM 

(TbIJlbHOM) crnpoHe rrpII6opa eCTb OTCeK ,l(Jljl 6arnpeil: IlMTaHM5l ( 4 3JieMeH

Ta nma AA .uaIOT HanpaJKeHMe 6 B) n Mecrn .l(Jijl KperrJieHM5l K CTeHe (.UJI5l 

3KCIIJiyaTaQHH B BepTMKaJihHOM noJioJKettnn). CrrpaBa Ha PHc .. 3.26 noKa-

3aH BHeIIIHMM BM.U CBeTIIJibHIIKa, attaJIOfIIqttoro ITO rrpHHQMIIY .ueil:cTBII5l. 

3.uech BKJIIOqeHMe CBeTa rrpOM3BO,UlITC5l rrpjIMbIM HaJKaTneM Ha MaTOBYIO 

rratteJib. Ilnrnttne - ,UBa 3JieMettTa AA (coorneTcTBeHHO 3 B). McrnqHMK 

cBern - JiaMrra ttaKaJIIIBaHIIjl 5 B/0.065 A. 



rnaBa 3. YnpasneH111e OCBe~eHlileM 

Puc. 3.26. <DOTO pa3HbIX MIIHII-CBeTIIJibHIIKOB JIOKaJibHOH IIO)l;CBeTKII 

Puc. 3.27. MrrHrr-cBeTIIJihHIIK c ::iJieKTPOHHhIMII '-IacaMrr-6yp;rrJihHIIKOM 
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3.12. 3KOHOM8H3ep AllSI MlllHlll-CBeTlltnbHlllKa 

Ha PHc. 3.27 noKa3aH MHHH-CBenrnhHHK c aJieKTpOHHhIMH qacaMtt-6y

,nttJihHHKOM c TIHTaHHeM ,l.(JI51 OCBeTHTeJibHOH 'laCTH 4.5 B H OT,l.(eJibHhIM TIH

TaHHeM 3 B (TOJihKO Ha aJieMeHTax AAA) umppoBoli: cxeMhI qacoB. IlpttH

IIHTI ,neli:cTBH51 TOT )Ke. OcTaJihHhie pa3JIH'IH51 3aKJIIO'laIOTC51 B oco6eHHoc

T51X HCTIOJIHeHH51 H He npHHIIHTIHaJihHhl. 

Bap111aHTbl 3<1><1>eKT111BHoro 111cnonb30BaH111S1 

11cnOJih3YIOTC51 TaKHe CBeTHJihHHKH npaKTH'leCKH Be3,ne: B KOptt,nope H 

)KHJihIX KOMHaTax, ycTaHaBJIHBa51 HX 'IYTh BhIIIIe TIJIHHTyca H, BKJIIO'la51 CBeT 

Horoli:. Mo)KHO o6be,nttHHTh HeCKOJihKO CBeTHJihHHKOB B napaJIJieJihHYIO 

3JieKTpH'IeCKYIO uenh H TIOJIY'IHTh opttrHHaJihHYIO CBeTOBYIO uenO'IKY H3 He

CKOJihKHX TO'leK M5lrKoro CBeTa Ha CTeHe Ha ypoBHe noaca HJIH fOJIOBhl qe

JIOBeKa, npH BXO,l.(e B KBapTttpy ,l.(JI51 no,nCBeTKH Me)K,l.(BepHoro npoCTpaHCTBa 

( eCJIH ,[(Be ,l.(Beptt), ,l.(JI51 TIO,l.(CBeTKH OCHOBHhIX nptt6opoB BKJIIO'leHH51 CBeTa H 

B .npyrttx cxo,nHhIX cJiyqaax. CneKTp ttx B03MO)KHOH ycrnHOBKH ,nJia o6ecne

tJeHH51 KOM¢oprn B 6bITY npaKTH'leCKH HeorpaHH'leH. 

Cnoco6bl yny"IWeHlllSI pa60Tbl ceeTl/lnbHlllKOB Ill AOnonHeHl/ISI 

ToJihKO napa He,nocTaTKOB (3aMetJeHHhIX aBTopoM) 6pocaeT JierKyIO 

TeHb Ha Bee, Ka3aJIOCh 6bI, TIOJIO)KHTeJihHhie HX KalJeCTBa: 

• Heo6xo,nHMOCTh B aBTOHOMHOM TIHTaHHH; 

• OTCYTCTBHe aBTOMaTH'leCKOfO pe)KHMa ynpaBJieHH51 CBeTOM. 

Heo6xo,nttMOCTh B aBTOHOMHOM nttTaHHH OT 6arnpeli: oTna,naeT, ecJIH B 

KalJeCTBe HCTO'IHHKa TIHTaHH51 npttMeHHTh npOMhIIIIJieHHO H3fOTOBJieHHhie 

ceTeBbie a,nanTepbI c B03MO)KHOCThIO peryJittpOBKH BhIXOJ.(HOfO TIOCT051HHO

ro Hanpa)KeHH51 3 ... 12 B (HanpttMep, TY-1002, XM-308 H aHaJiorntJHhie). 

KaK npaBHJIO, Ha TaKHX npocTettIIIHX a,nanTepax ycTaHOBJieHhI nepeKJIIO'la

TeJIH pe)KHMa BhIXOJ.(HOfO Hanp51)KeHH51, a caMO BhIXOJ.(HOe Hanp51)KeHHe He 

CTa6ttJIH3HpOBaHO, MOIIIHOCTh ,naHHhIX a,nanTepOB HeBhICOKa - TIOJie3HhIH 

TOK, oT,naBaeMhIH B Harpy3Ky, peaJihHO He npeBhIIIIaeT 70 ... 100 MA. Ha 

npaKTHKe a¢¢eKT OT TaKHX ~KHTaHCKHX ttrpyIIIeK» - a,nanTepOB TIHTaHH51 

HeBeJIHK: OHM ,na)Ke He cnoco6HhI K HOpMaJihHOMY nHTaHHIO CD-nJieepa 

(HeCMOTp51 Ha TO, KaKtte ~CKa3KH» paccKa3hIBaIOT TIOKynaTeJI51M ~apy.n;ttpo

BaHHhie» npo.n;aBIIhI). 

0.n;HaKO .ZJ;JI51 paccMaTpHBaeMoro CJIY'la51 TaKHe HCTO'IHHKH TIHTaHH51 

BTIOJIHe TIO,l.(XO.ZJ;51T H pa6oTaIOT ycneIIIHO. BMeCTO KHTaHCKHX MO)KHO npH

MeHHTh OTelJeCTBeHHhie a,nanTephI ('ITO Ka'leCTBeHHee H ,nopo)Ke), eCJIH Ta

KHe 3aBaJI51JIHCh B 3anacax pa,nHOJII06ttTeJI51. Ilo.n;oli:,neT HCTO'IHHK IlHTaHH51 
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rnaaa 3. YnpaaneHMe ocae~eHMeM 

(I1Il) OT Ka.JibKYJUITOpOB (HarrpHMep, «3JieKTpOHHKa 5Il-20-0.5i,. ), I1II 

ll.JifI pall,uorrp11eMHIIKOB (TIY-1 M) - B nocJieJJ:HeM cJiyqae tteo6xolI.IIMa lI.O

pa6oTKa c TeM, qT06b1 BhIXOJJ;Hoe HanpK1Kem1e cooTBeTCTBOBarro 3 IIJIII 6 B 
B 3aB.IICIIMOCTII OT rrpIIMeHf!eMoro CBeTIIJihHHKa. MmKHo II3roTOBMTh uc

TOqHHK IIIITaHHfI caMOCT05ITeJihHO, HO 3TO CJIO/KHbIM l1 HeorrpaBlI.bIBaIOll.(IIM 

ce6f! nyTh lI.Jl5I OIIHCbIBaeMoro ycoBeprneHCTBOBaHHfI. 

BeCTpaHccpopMaTOpHbIH y3eJI rrHTamrn B Ji;aHHOM cJiyqae HeJKeJiaTeJieH, 

TaK KaK CJIOJKHbIM HMTIYJibCHbIH IICTO'IHIIK lI.JI5I IIOJJ;06HhIX caMOlI.eJIOK l13ro

TaBJIIfBaTb He3cpcpeKTIIBHO, a rrpOCTOH 6ecTpaHccpopMaTOpHbIH IICToqHMK, 

KaK npaBIIJIO, COJJ;epJKMT BO BXOJl;HOM KaCKall,e cxeMbl 6arrJiaCTHbie KOH,UeH

caTOpbI, BCJie,UCTBIIe 'Iero B fy!OMeHTbI BKJIIOqeHII5I II BhIKJIIOqeHII5I Harpy3KII 

npoHCXO,UfIT CKa'IKH HanpmKeHH5I (lI.JifI 3JieKTpOHHOro Y3Jia OHII He CTpaw

Hbl, a BOT JiaMTibl HaKa.JIMBamrn c TaKIIM IICTO'IHIIKOM IIIITamrn 'Iall.(e BbIX0-

1J:5IT 113 CTpOH). 

PaccMoTpIIM BapIIaHT .uopa6oTKII cBeTIIJihHIIKa, qTo6hr rrocJie «py'IHO

roi,. BKJIIOqeHII5I CBeTa OH aBTOMaTII'IeCKII BhIKJIIO'Ia.JICfI no rrporneCTBIIII 

onpe,neJieHHoro BpeMeHM. HarrpIIMep, .UJI5I Y3Jia JIOKa.JibHOro ocBeIIIeHIIfI 

aHTpecOJIM (KaK II ,UJI5I 6oJihllIIIHCTBa BapIIaHTOB c IICIIOJlb30BaHIIeM MIIHII

aTIOpHbIX CBeTIIJibHIIKOB JIOKaJibHOM IIOlI.CBeTKII B 6hITY) lI.OCTaTO'IHO 3a

Ji;epJKKII BbIKJIIO'IeHIIfI CBeTa Ha 3 ... 10 MIIH. 

IlpIIHUIIIIIla.JihHa5I cxeMa yCTpOHCTBa Jl;Jl5I peIIIeHIIfI 3TOH 3alI.a'III npe.u

CTaBJieHa Ha PHc. 3.28. 

HA1 FMQ-2015 B +Vn 58 

R21.5M 

001 K561Tn1 

Puc. 3.28. 3JieKTpn:qeCK<IB cxeMa 3a,nep)l(Kll BbIKJIIO'IeHmI Harpy3Kll 

Ilo,llKJIIO'IeHIIe CBeTIIJibHIIKa rrpoII3BOlI.5IT TaK, qT06bI 3JleKTpOHHbIH 

y3eJI ( MHKpocxeMa K561TJI1) 6b1JI rrOlI.KJIIOqeH K IICTO'IHIIKY IIIITaHIIfI noc

TOfIHHO. IlpII nepBOM BKJIIO'IeHIIII TIIITaHII5I OKCillI.HbIH KOHJJ;eHCaTop c 1 Ha

qflHaeT 3ap2JKaThrn 'Iepe3 pe3IICTOp R2 OT lICTO'IHIIKa rrMTaHM5I. 'Ha BXOlI.e 
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----------- 3.12. 3KOHOM8M3ep AJlSI MlllHlll-CBeT111nbHlllK8 

, aJieMeHTa DD1.1 MHKpocxeMbI KS61TJI1 npH 3TOM 06pa3yeTrn BbICO
KI1ti JiornqecKHH ypoBeHb. IlocKOJihKY a1reMeHThI MHKpocxeMhI BKJIIoqe
HhI KaK 1rnBeprnpb1, TO Ha Bhixo.n;e aJieMeHTa DD1.2 TaKJKe BblCOKI1ti 
ypoBeHh Hanp.HJKeHH.H. IloJieBoH TpaH3Hcrnp VT1 OTKpbIT, H Hanp.H)KeHHe 
noCTynaeT Ha JiaMny HaKaJIHBaHH.H EL1 - IIITaTHYIO JiaMny CBeTHJibHHKa. 
Ilo Mepe 3ap.H,n;KH KOH,n;eHcarnpa C 1 Ha Bbrno.n;ax 1 H 2 aJieMeHTa DD1.1 Ha
rrp.HJKeHHe nocTeneHHO yMeHbIIIaeTC.H ( OTHOCHTeJihHO o6mero npOBO,lJ;a ). 
IlpH..zlOCTH)KeHHH nopora nepeKJiroqemrn Jion1qecKoro 3JieMeHTa c nepe.n;a
ToqHott xapaKTepHCTHKOH Tpwrrepa IIIMHTTa (TaKOBbI Bee o.n;HOTHilHbie 
aJieMeHThI MHKpocxeMbI KS61TJii) Ha Bbrxo.n;e DD1.i nanp.HJKeHne nepe
xo,n;HT Ha BbICOKHti JiornqecKHH ypoBeHh. IlocJie HHBepTnpoBaHH.H aJie
MeHTOM DD1.2 Ha Bbrno.n;e 4 noCJie,n;Hero no.HBJI.HeTC.H HH3KI1ti ypoBeHb. 
TpaH3HCTOp 3aKpbrnaeTc.H, a JiaMna EL 1 BhIKJiroqaeTc.H. 

TaKHM o6pa3oM, npH nepBoM BKJIIOqemrn (npw pa30MKHYThIX KOHTaK
Tax nnaTHOH KHOilKH SAi) npoH30H.ZJ:eT caMonpOH3BOJibHoe BKJiroqeHwe 
OCBemeHH.H, KOTopoe BbIKJIIOqHTC.H aBTOMan1qeCKH nocJie 3ap.H,n;a KOH,lJ;eH
caTOpa CL Ilpn H3HaqaJibHO 3aMKHYThIX KOHTaKTax SAi yCTpOHCTBO rorn
Bo K BKJIIoqeHHIO CBeTa H HaqaJiy OTcqfaa BpeMeHH 3a.n;epJKKH BKJIIOqeHH.H, 
qrn npoH30tt,n;eT, ecm1 pa30MKHYTh SA1 pyqHbIM HaJKaTHeM Ha KHOnKy. 

)lJI.H Toro qTo6bI cHoBa aKTHBHpoBaTb y3eJI (nocJie Toro KaK JiaMna no
racJia), 3aMhIKaIOT KOHTaKThI IIITaTHOH KHOIIKH SA1 11,0 BKJIIO'leHirn CBeTa 
(KaK npaBHJIO, ,n;Ba HaJKaTH.H), cneU:HaJibHO pa3p.HJKa.H KOH,lJ;eHCaTop H 3a
nycKa.H U:HKJI ero 3ap.H.n;KH CHa'laJia. y CTpOHCTBO Ha'IHHaeT CBOH U:HKJI OT
C'leTa BpeMeHH KaJK.ll:bIH pa3 CHa'laJia (nocJie KaJK,n;OH HOBOH pa3p.H.n;KH KOH
,ueHcarnpa C 1 ). 

HanalK111aaH111e 

YcTpoiicrno B HaJiaJKHBaHHH He HyJK.n;aeTc.H. J.{JIJI KaJK,11,oro KOHKpeTHO
ro CJIY'la.H npHMeHeHH.H IlOTpe6yeTC5I JIHIIIb ycTaHOBHTb Heo6xo.n;HMYIO Be
JIH'IHHY BbI,UepJKKH BpeMeHH. 

Ilpn yKa3aHHhIX Ha cxeMe 3Ha'leHH.HX aJieMeHTOB Ci H R2 BpeM.H 3a
.n;ep1KKH BbIKJIIO'leHH.H COCTaBHT 8 MHH (npH yKa3aHHOM Ha cxeMe conpo
THBJieHHH pe3HCTopa R2) 11 OKOJio 90 MHH npH conpoTHBJieHHH 
R2 = 4.7 MOM, a eMKOCTH Ci= 3300 MI<<D. KoH,ueHcarnp Ci npnMeH.HIOT c 
HaCKOJibKO B03MOJKHO MaJibIM TOKOM yTe'IKH, HanpHMep K53-18. 

EcJIH Heo6xo,n;HMa peryJIHpOBKa Bb!,n;epJKKH BpeMeHH - nocTO.HHHhIH 
pe3HCTOp R2 3aMeH.HIOT nepeMeHHhIM c conpoTHBJieHHeM 4. 7 ... i 0 MOM. Ec
JIH Tpe6yeTC51 BbI.n;epJKI<a BpeMeHH, paCC'IHTaHHa.H Ha e,uHHHU:bI II .uec.HTKH 
MHHyT, npMMeHHTb OKCll~HbIH KOH,11,eHCaTOp 60JibiiIOH eMKOCTH Heu;eJieco-



rnaea 3. YnpaeneH1.1e OCBeL14eH1.1eM 

o6pa3HO, JJ:OCTaTOqHO eMKOCTII B 47 ... 200 MK<!>. IlpII 60JibIIIOH BhIJJ:epJKKe 

BpeMeHII rrpIIMeH5IIOT KOHJJ:eHCaTOpbI c MaJibIM TOKOM yTeqKII, HarrpIIMep: 

K53-1, K53-18, K50-35 II aHaJiornqHbie HM c eMKOCTbIO .ll,O 5000 MK<l>. 

0AeTam1x 

Ilocrn.HHHbie pe3IICTOpb1 TIIna MJIT-0,25 IIJIII JJ:pyrue attanornqHhie. 

TpaH3IICTop VT1 BhIIIOJIH.HeT poJib KOMMyTarnpa TOI<a. 

01<cIIJJ:HhIH KOHJJ:ettcaTop C2 crnaJKIIBaeT nyJihca11IIII HanpmKemrn OT 

HecTa6IIJIII3IIpoBaHHOro IICToqHIIKa rrIITattII.H - aJJ:anTepa. B 3TOH cxeMe OH 

Heo6xoJJ:IIM. 

3JieKTpottHa.H cxeMa y3Jia, npeJJ:cTaBJieHtta.H tta PHc. 3.28, MOJKeT IIC· 

IIOJib30BaTbC.H II B JJ:pyrIIX CJiyqa.HX B 3aBIICIIMOCTlI OT xapaKTepa Harpy3KII. 

BMecrn KI1540A, MO:iKHO IICIIOJih30BaTh KI1922A1, KI1922E1, 

KI1743A, KI1743B. lb 3apy6eJKHbIX: IRF540, BUZ11, IRF511, IRF640, 

IRF720. ,l{JI.H IIIITaHII.H Harpy3KII MaJIOH II cpeJJ:Hett MOIIIHOCTII ( c TOKOM JJ:O 

1 A) rrpIIMeH.HIOT KI1501, KI17138, KI1707, KI17131, KI1504 c JII06b1M 

6yKBettHhIM IIH.ZJ:eKCOM. EcJIII Tpe6yeTC.H oqeHb 6oJibIIIOH TOK B ttarpy3Ke, B 

Kaqecrne VT1 6e3 II3MeHettII.H cxeMbI rrpIIMeH.HIOT IRG4PC50F c MOIIIHOC

ThIO ll:O 200 BT. 

y CTpOHCTBO He Tpe6yeT HaJiaiKIIBaHII.H, KpoMe ycTaHOBKII BpeMeHHOro 

IIHTepBana 3a.ZJ:epJKKII, II3MeH.HeMoro (KaK omrcaHo BhIIIIe) rrapaMeTpaMII 

RC-11errII. 

Bonpocb1np1.1MeHeH1.1H 

3Ta cxeMa IIMeeT YHIIBepCaJibHbIH xapaKTep. Ilpe.ZJ:IIOJIO/KIIM, Heo6xo

JJ:HMO OTcpoqnTh BKJIIOqeHHe KaKoro-JIII6o 3JierapoHHoro y3Jia Ha ttecKOJih

KO MIIHYT IlOCJie IIOJJ:aqn Ha ycTpOHCTBO IlHTaHII.H. qacrn TaKOH BOrrpoc 

npHXO.ZJ:MTC.H peIIIaTb npM KOHCTpyttpoBaHIIII yCTpoikTB oxpaHHOH CIIrtta

JIH3a111rn. qT06br BblHTII lI3 IIOMe111ettII.H II 3aKpbITb 3a co6oH: .ZJ:BepM, Tpe6y

eTC.H HeKOTOpoe BpeM.H, KOr,Zl;a CIIrHaJIII3allII.H e111e He JJ:OJIJKHa pearIIpOBaTb 

Ha pa30pBaHHbIH nIJieH<p oxpaHhI, a ITO rrpoIIIeCTBlilI aBTOMaTIIqeCKII 3aJJ:aH

HOro BpeMeHII CaMOCTO.HTeJibHO BKJIIOqaTbC.H B peJKIIM CKaHIIpOBaHII.H CBO

IIX IIIJiettcpOB ( COOTBeTCTBYIOIIIMX .ZJ:aTqlIKOB ). ,l{JI.H 3TOro .ZJ:OCTaToqtto IIOMe

H.HTb MeCTaMM ( c co6JIIOJJ:eHIIeM rroJI.HpHOCTM C 1) 3JieMeHThI R2 M C 1. 
KHorr1<a SA1 M pe3IICTOp R1 BKJI10qa10TC.H TaKJKe rrapaJIJieJihHO BpeM.H3a.ZJ:a-

10111eMy KOH.ZJ:eHcaTOpy C 1. 11 pH HeHa.ZJ:o6HoCTM 3TY 11errh II3 cxeMhI IICKJIIO

qaIOT. Terreph rrpII BKJIIOqeHMM IIMTaHM.H Harpy3Ka 6y.ZJ:eT o6ecTOqeHa .ZJ:O Tex 

rrop, rroKa He 3ap.H.ZJ:IITC.H CL ,l{JI.H JJ:OCTIIJKeHM.H o6paTHoro 3cpcpeKTa (3a

.ZJ:ep1KKM BKJIIOqeHM.H B 6a3oBott cxeMe PHc. 3.28) TaKJKe JJ:OIIYCTHMO BKJIIO-



3. 12. 3KOHOM8M3ep AllSI MMHM·CBenmbHMKa 

'IMTb B pa3pbIB DD1.1 M DD1.2 eme o,zurn MHBepTOp MJIM, npM MCilOJlb30Ba

HMM B cxeMe cJia6oToqttoro 3JieKTpoMexaHHqecKoro peJie, no,n;KJIIO'lHTh yc

TponcTBO Harpy3KM K KOHTaKTaM peJie Ha pa3MbIKaHHe. 

Hanp.sDKeHHe nHTaHH.sr 3JieKTpwi:ecKOM cxeMbI - B ,n;Hana3otte 

4.5 .. .15 B, o,n;HaKO B HaIIIeM CJiyqae OHO 3aB.sr3aHO c TMilOM npHMeH.sreMOM 

JiaMnhr HaKaJIHBaHHH H Haxo,n;HTCH B npe,aeJiax 4.5 ... 6 B. KaK noKa3aJia 

npaKTHKa, npH IlOBbIIIIeHHOM, OTHOCHTeJibHO HOMHHaJibHOfO ,ll;JIH JiaMilbI 

ttaKaJIMBaHHH Hanp.srJI<eHHH 5 B (npH UITaTHOM nHTaHHH OT 6arnpen, Ha

npHMep, 3 B) cBeTHJihHHK pa6orneT ua,aeJI<HO, nocKOJihKY, KaK npaBirno, 

npHMeH.sreMhie JiaMITbI pacctJHTaHbI Ha Hanp.srJI<eHHe 5 ... 6 B. ToK noTpe6Jie

HHH y3Jia npH BbIKJIIO'leHHOM JiaMne HaKaJIHBaHHH He npeBbIIIIaeT 2 MA. 

Y3eJI MOJI<HO pacrnHpMTb, )J;OITOJIHHB ero 3BYKOBbIM 3cpcpeKTOM - npH 

BKJIIO'leHHH CBeTa 6y)J;eT aKTMBHpoBaH 3BYKOBOM KancIOJib co BCTpOeHHbIM 

reHepaTOpoM (noKa3aH Ha cxeMe nym{mpoM). 3ByKoBoii KarrcroJib HA1 co 

BCTpoeHHhIM rettepaTOpOM- JII06oii noaxo)J;HIUHM, ttarrpMMep, FMQ-2015B, 
1212FXP. 

~::heMeHTbI y3Jia 3aKpenJI.srIOTC.sr Ha MOHTaJI<HOM nJiaTe H noMemaroTc.sr 

BHYTPM Kopnyca CBeTHJihHHKa. 
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3. 13. YBEnM"IEHME AOnrOBE"IHOCTM 
nAMn HAKA.nMBAHMSI 

0 nynIX npo.n:JieHHJI cpoKOB «)l{ll3HH» 3JieKTpnqecKIIX JiaMII HaKaJIHBa

HHJI CKa3aIJO H HailttCaHo HeMaJIO. IJpe.n.JiaraIO eme Ol{HH sapHaHT, Ha MOH 

B3rJIJI,ll,, caMbIH OIITHMaJibHblM, eCJIH rosopHTb 0 Ha,ll,eJKHOCTH aJieKTPOHHO

ro y3Jia H o rrpocToTe c6opKH KOHCTPYKUMH. B octtoBe pa3pa6oTKH - orpa

HH'leHtte nycKOBOrO TOKa IIOCTO.SIHHbIMH pe3HCTopaMH. 

Han60JihIIIy10 onacnocTb .D.JIJI HHTH aJieKTpttqecKux JiaMn naKaJIHBa

HH.SI npe,ll,CTaBWieT MOMeHT no.n:a'lH Hanp.sIJKeHH.SI (Kor.ua BOJibcppaMOBa.SI: 

HHTb XOJIO.ilHM, ll ee corrpOTHBJiemre ::IJieKTpH'leCKOMY TOKY MaJIO ). MMeH

HO B ::ITOT MOMeHT BblXO,llJIT H3 CTpOH 6oJiblllHHCTBO JiaMII HaKamrnaHmI. 

CorrpoTHBJiettue xoJio.n:aoii HHTH HaKanusamrn. JiaMrrhr MOIUHOCTbIO 40 BT, 

pacc'lttTaHHOM Ha Harrp.sIJKeHtte ceTu 220 B, pantto 110 OM. Cy6beKTMBHO 

CJie.uyeT Y'lllThIBaTb TaKHe cpaKTOpbI, KaK KOJie6attmf nepeMeHHOro Hanp.SI

)KeHJrn H 'laCTOTbI B OCBeTHTeJibHOH CeTM 220 B B 3aBI1CHMOCTH OT ee Ha

rpy:>KeHHOCTH (B OT,ileJibHO B3HTOM KOHType). 

RLR6 

S1 

----- - -

-
-2208 

Hl1 220V/40W 

x 
R1 ... R6(C2...C13) 5050M 

Puc. 3.29. 3JieKTpnqecKcur cxeMa YCTPOHCTBa 

M ecJIH KOJie6attmr 'IaCTOThI nepeMeHttoro TOKa He orraCHhI .n:1u1 JiaMIIhI 

(.ll.0 ±10% OT 3HaqeHmI 50 fU B ropO,ll,CI<OM MeCTHOCTH), TO IIOBbIIIIeHHe Ha

npHiKeffHJI Ha 20 ... 30 B B Be'lepttue H HO'lHbie 'IaCbI (Kor.ua noTpe6Jiemre 
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3.13. Yaem'1'4eHMe AOnroBe'4HOCTM naMn HaKanMBaHMR 

. anepnrn: o6bPIHO COKpamaeTC5I) MO)KeT HMeTh neqaJihHhie IIOCJie.ZJ:CTBH5I. 

llprr BKJiroqeHHH B ceTh aJieKTpii'IeCKOH JiaMIIhI c XOJIO.ZJ:HOM HHTbIO qepe3 

ee CIIHpaJib npoif.n;eT TOK OKOJIO 2 A. 
IlpHMemrn uenoqKy orpaHrrqrrTeJibHbIX pe3HCTopoB, Y.ZJ:aJIOCh coKpa

THTb Harpy3KY Ha CIIHpaJib JiaMIIbl, oco6eHHO B nepBblH MOMeHT no.n;aqH Ha

np.SDKeHH5I. B cxeMe nprrMemnoTCH pe3HCTOpbI C2-13, KOTOpb1e HMeIOT 

conpoTHBJieHne 505 OM ±0.2%. ~ho HerrponoJioqHbie TOHKOCJIOHHhie Me

TaJIJIOOKHCHhie pe3HCTOpbI, KOTOpbie HaBepH5IKa Hail.n;yTCH B CTapbIX 3ana

cax paqnTeJibHOfO X03HHHa. TaKyIO KJiaccmpnKaUHIO HMeJill IIOCTOHHHbie 

pe3HCTOpbI, BbIIIYCKaBmneca OTeqecTBeHHOH rrpOMbIIDJieHHOCTbIO .n:o 

1980 r. Kopnyc aTnx npn6opoB - MeTaJIJIOCTeKJI5IHHbIH c BaKyyMoM BHYT

p11. ,ll)nrna Kopnyca 18 MM. 

Ilprr rro.n;KJI10qeHHH nMTamrn 220 B Ha JiaMrry HaKaJIHBamrn HL1 B03-

.n:e1krnyeT nepeMeRROe HanpaJI<eHne OKOJIO 172 B (PHC. 3.29). 

Om11caHMe 3KcnepMMeHTa 

Ila.n;eHMe Harrpa)KeHHH Ha uenH R1...R6 cocTaBHJIO 45 B. ToK B uemi: 

0.13 A. 3rn .n;onycTHMO, TaK I<aK no nacnopTHbIM .n;aHHbIM npu6opoB C2-13 
MaI<CHMaJibHbIH TOK qepe3 ::JTH pe3HCTOpbI He .ZJ:OJI)KeH npeBhIIDaTh 0.25 A. 
TenJioBaa MOW:HOCTb, pacceirnaeMaa Ha pe3HcTopax, HeBeJIHKa. TeMnepa

Typa llX KOprrycoB He npeBbimaeT +45°C. 3KcnepHMeHT npOBO,ZJ;HJICH B 

KpyrnocyTOqHOM peJI<HMe. 

PeayJihTaTbI: B TeqeHue .n;Byx JieT He 3aMeHeHo HM o.n;Hoii JiaMIIbI (JJ:o 

BHe.n;pemrn B 3KCnJiyanu11ro .n;attHoro y3Jia, JiaMIIbI Ha JiecTHHqHoH KJieTKe 

BbIXO.llllJlll ll3 CTpOH H 3aMeHHJIHCb c HenpMHTHOH perymipHOCTbIO O.ZJ:HH 

pa3 B noJITopa Mecaua).1) 

Oco6eHHOCTM MOHTalKa 

Bee pe3HCTOpbI MeTo.n;oM nattKH BbIBO.ZJ:OB 3aKpenJIHIOTCa Ha IIJIOW:aJJ:KY 

O.ZJ:HOCTOpOHHe cl>OJibfHpOBaHHOfO CTeKJIOTeKCTOJIHTa, pa3MepaMH 

45x60 MM (n 6oJiee), c rrpeJJ:BapHTeJihHO pa3.n;eJieHHOH TOKOIIpOBO.ll.RW:en 

nonepxHOCThIO Ha Tpn paBHhIX ceKTOpa. ToKonpoBO.ZJ:HII.(HM cJion y.z:io6tto 

pa3JJ:eJIMTb JJ:OPO)KKaMH, npope3aB HX CKaJibJieJieM HJIH OCTpO 3aToqeHHbIM 

HO)l{OM. Ha PHc. 3.30 rroKa3aHo, KaK 3TO c.n;eJiaTb. 

1> YeeJll'.1qem1e n:onroeeqHoCTH naMrr HaKaJIHBaHWI rrpH ucuoJJb30BaHHH ){aHttoro 

TeXHHqecKoro perneHWI 6yn:eT HeH36e)f{H0 coupOBO)K,!18TbCH YMeHbllleHHeM CBeTOBOH OT)l,aqH 

JJ8MUbl. (llpuM. HOy'I. pea.) 
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rnaaa 3. YnpaaneH111e ocaell,\eH111eM 

KoHTaKT KOHTaKT 

Puc. 3.30. BtteIIImrii: BH,l( 

MOHTa;Jrnoii:: IlJiaTbI 

3Ta KOHCTPYKQIUI JKeCTKO MOHTHpyeT

C5I K CTette caMope3aMH mm .l(I06eJrnM11, a 

CBepxy 3aKpbIBaeTC5I MeTaJIJIHl.JeCKlIM lIJllI 

TIJiaCTMaCCOBblM KOJKYXOM - KpbllllKOM c 

npoCBepJieHHblMlI OTBepCTlI5IMH (.l(HaMeT

poM 2 .. .4 MM KaJK.l(Oe) .l(Jl5I eCTecTBeHHOfO 

oxJia)J(.l(eHH5I B03.l(YXOM. 3JieMeHTbI y3Jia He 

.l(QJl)KHbl conpHKacaTbC5I c KpbllllKOM. 

B Kal.JecTBe JiaMTibI HaKaJIHBaHH5I HL1 
lICilOJlb3YeTC5I 3JieKTpHl.JeCKa51 JiaMna 

235 ... 240 B/40 BT, ycTattoBWiettttaH .l(JI5I 

OCBemettlI5I JieCTHlIQbI )J(lIJIOro .l(OMa. Ilp11 

11cnoJih30Bamm orpattHl.JHTeJibttoro y3Jia c APYfHMH naMnaMH H B Apyrttx 

ycJIOBH5IX n11Taromero ttanp5IJKett115I tteo6xo.l(HM OT.l(eJihHbIM pacl.Jfa napa

MeTpoB cxeMbI. Ilp11 ITO.l(KJIIOl.JeHHH y3Jia 11 ero 3KCnJiyaTaQHH o65I3aTeJibHO 

co6JIIO.l(emi:e Mep 3JieKpo6e3onacttocTH. 



i 3.14. CBET AflS1 nAS111bHHKA 

t ~~11l1~\·ill\~~~ 

Pa6oqee MeCTo pa.uMoJI106ineJrn: Tpe6yeT 'IMCTOThI, 6e3orracHocTM M 

KOMcpopTa. 0,n;Ha M3 cocTaBJIRIOrn;Mx KOMcpopTa rrpM pa60Te - y;:i;o6Hbre 

H Ha,[(eJKHhie HHCTpyMeHThI, BaJKHeHIIIHM H3 KOTOpbIX RBJIReTCR IIMJibHHK. 

B rrpaKTMKe peMOHTa pamrnarrrrapaTyphI H co3.[(aHHM pa.uttoJI106MTeJihCKMX 

KOHCTPYKU:MH Hepe.UKH cJiy'laM, Kor.ua rrpttXO.UMTC.H rro.ucBe'IHBaTh yqacToK 

MOHTaJKHOH (rre'laTHOH) IIJiaTbl ,[(OIIOJIHHTeJibHbIM MCTO'IHMKOM CBeTa . .l(mI 

3TOH ueJIH MOJKHO 3aKperrHTb ne60JibllIOH CBeTMJibHMK Ha Koprryce rraRJib

HMKa. IlpM 3TOM MCTO'IHMK CBeTa ,[(OJIJKeH 6bITb He60JibllIMM, aero CBeTOBOH 

IlOTOK HarrpaBJieHHhIM na JKaJIO IIMJlbHMKa. 

B JIMTepaType MHor.ua orrMchmaIOTC.H pau:rrpe.uJioJKeHHR rro ycnnoBKe 

.[(OIIOJIHMTeJibHOro OCBern;eHM.H c HarrpaBJieHHhIM IIOTOKOM CBeTa na rra.HJib

HOe o6opy;:i;oBaHMe. 0.uHaKO rrpe.uJiaraeMhIH MeTO.[( .OTJIM'laeTC.H TeM, 'ITO He 

IIOTpe6yeTC.H BHOCMTb HMKaKMX M3MeHeHMH HM B KOHCTPYKU:MIO rra.HJibHMKa 

(KaK 3TO rrepMO.[(M'leCKM rrpe.uJiaraeTC.H B JIMTepaType), HM 3aTpa'IMBaTb Bpe

M.H Ha ycTpOHCTBO OCBern;eHM.H JKaJia. 3TM peKOMen.uaU:MH JierKO ocyrn:ecT

BMTb na rrpaKTMKe, 6Jiaro.uap.H TOMy, 'ITO IIOpTaTMBHhie MMHM-CBeTMJibHMKM 

.[(JI.H 6bITOBhIX HYJK.ll. yJKe rro.HBMJIMCh B rrpo.uaJKe. 0.UMH M3 TaKMX cBeTHJih

HMKOB JIOKaJibHOH IIO,[(CBeTKM rrpe.[(CTaBJieH Ha PHC. 3.31. 
OcHOBHoe OTJIM'IMe TaKoro cBeTMJihHMKa - Bero He6oJihIIIMX ra6apM

Tax M B03MOJKHOCTM IlOBOpOTa Ha 360°. KJmrrca, pacrroJIOJKeHHa.H B OCHOBa

HMM CBeTMJibHMKa, Ha,[(eJKHO 3aKpeIIJI.HeT ero Ha Koprryce-pyqKe rrpaKTM'le

CKM JII06oro IIMJibHMKa, B TOM 'IMCJie M Tex, 'ITO BXO.[(.HT B KOMIIJieKT rraRJib

HOH cTaHU:MM. PacrroJioJKeHHM B Topue CBeTMJihHMKa KHorrKa rr03BOJI.HeT 

y.uo6Ho BKJIIO'laTh M BbIKJIIO'laTb CBeTOBOH IlOTOK .[(BMJKeHMeM TOJibKO 0.[(HO

ro 6oJihIIIoro rraJihU:a rrpaBoiI pyKM (B KOTopoiI o6hr'IHO .uepJKaT rra.HJihHMK). 

I1cTO'IHMKOM ocBern;eHM.H cJiyJKaT TPM YJihTpMpKMX cBeTO.[(MO.[(a 

TMrra L-793SRC-E 6eJIO-JIYHHoro u:BeTa cBe'leHM.H, B HeKoTOphIX MO.UeJIRX 

rrpMMeH.HIOT CBeTO.UIIO.ll.hI RS276-143 ( cBe.[(eHM.H rroJiy'leHbI M3 rracrropn 

cBeTMJibHMKa). CBeTO.[(MO.ll.hI pacrroJioJKeHhI B O.UHOM KOJIJIIIMaTope, 'ITO 



r11aaa 3. YnpaaneHMe OCBell.!,eHMeM 

Puc. 331. IlpOMhillIJieHHhIH CBeTJIJihHHK JIOKaJihHOH TIOi'(CBeTKH 

II03BOJUieT IIOJIY'IHTl/ CBeTOBOH IIOTOK 6oJibIIIOH CHJibI H KY'!HOCTH. Cmra 

cBeTa TOJibKO o,n:Horo cBern,n:no.n:a 2800 MK,n: (MmrmmaH,n:eJI). 

KaK 3aKperrHTh cBeTHJihHHK Ha py'!Ke rraaJibHHKa, rroKa3aHo Ha 

PHc. 3.32. 
HcTO'IHHKOM rrnTaHna cJiyJKaT Tpn aJieMeHTa Tnrra LR-44, coe,n:nHeH

HhIX rrocJie,n:oBaTeJihHO, c HarrpaJI<emreM 1.35 B KaJI<,n:hriI. Ilpn HerrpepbIB

HOM rrpnMeHeHHH CBeTHJibHHKa CBeJKHX 3JieMeHTOB mnaHHH XBaTHT Ha 

12 .. .13 'I. 0,n:ttaKO pe,n:KHH pa,n:HOJJI06HTeJib IIOJib3YeTC5I IIO,ll;CBeTKOH B Te'!e

HHe ,n:JIHTeJihHoro BpeMeHn tterrpephrnHo. B 6oJihIIIHHCTBe cJiy'IaeB rne

THJihHHK HCIIOJib3YIOT KpaTKOBpeMeHHO ,ll;JI2: TeX HJIH HHbIX pa,n:HOMOHTaJK

HbIX pa60T, Kor,n:a Tpe6yeTC2: 3aMeHa 3JieMeHTa B IIe'IaTHOH IIJiaTe. l{Jia 3THX 

n:eJieiI CBeTHJibHHK 6e30TKa3HO pa6oTaeT ro,n:aMH, TaK KaK pecypc CBeTO,n:H-
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3.14. CeeT AJlSI nastnbHHKa 

Puc. 3.32. MeTo.n: 3aKpenJiemrn MHHH-CBeTHJibHHKa Ha pyqKe rra.HJihHHKa 

o.noB (no cpaBtteHIIIO c JiaMIIaMH HaKamrnaHH5I) orpoMeH ll COCTaBJI5leT He 

Mettee 20 000 '-IaCOB. 

Ilpw Heo6xo.nIIMOCTll TaKOH CBenlJibHlIK MOJKHO 6e3 Tpy.na Ctt5ITb c na-

5lJibttlIKa II IIpHMett5ITb IIO ,npyroMy Ha3tta'Iemno (ttanpHMep, ,ll;JI5l IIO,n;CBeT

KH KJiaBHaTypbI B ttOyT6yKe B Be'Iepttee BpeMa). 

CTOHMOCTb MHHM-CBeTHJibttMKa (BMeCTe c 3JieMeHTaMll IIHTattH5I) Me

ttee 50 py6. (B CattKT-IleTep6ypre). 
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4.1. AOPA60TKAABTOM06MnbHOro 
TPAHCMBEPA ALAN78+R 

ABToMo6HJibHbie TpattcHBepbI (rrpneMonepeLJ:aTqHKH .n:m1 Ctt-EH-CB5I-

3H) COCTaBJIJIIOT 3HaqHTeJibHYIO H HaH6oJiee .n:ocTynHyIO no QeHaM ,llOJIIO 

pbrnKa Bcex npe,n:Jio)l(emrH: KB noJiynpocpeccnoHaJibHbIX H rrpocpeccno

HaJihHhIX pa.n:nocTaHIIHH. TaKne TpaHCHBepbI umpoKo rrpHMett.sIIOT He TOJib

KO BO.llHTeJIH-.llaJibHo6oiimHKH (KaK MO)l(eT IIOKa3aTbCJI Ha rrepBbIH B3fJIJI.ll), 

Ho H Bee Te, KOMY HY)l(Ha KaqecTBeHHaJI He,n:opora.sI CB5I3b Ha paccTo.sIHHJI .n:o 

10 ... 50 KM (B 3aBHCHMOCTH OT JiaH.n:macpTa MeCTHOCTH). IlpHMepoM TOMY 

MO)l(eT cJiy:>KHTb rrpHMeHeHHe CH-DH-cTaHQJIH B y.n:aJieHHhrx Me)l(,n:y co6oH: 

rroceJIKax, CB5I3b MeJK,n:y rrpe.n:ce,n:aTeJIJIMH coBX030B H npaBJieHHeM, Mapm

PYTHbIMH aBrn6ycaMH H .n:a)l(e Me)K,n:y oT,n:eJibHO pacnoJIO)KeHHbIMH TOqKaMH 

o6meIIHTa HJIH llIHHOMOHTa:>Ka (B03MO)KHbl pa3Hbie BapttaHTbI), o6be.llHHeH

HbIMH B o,n:Hy ceTb H HMeIOmHe o6mee pyKoBo.n:crno. Bo Bcex 3THX rrpnMepax 

Tpy,n:HO He 3aMeTHTb Ba)KHbie ~IIJIIOCbl>.'> rrpHMeHeHH5I ,n:aHHOro BH,n:a CB5I3H: 

HeT a6oHeHTCKOH IIJiaTbI 3a TpacpHK (pa3roBopHoe BpeM.sI), II05IBJIJieTC5I B03-

MO)KHOCTb HCIIOJih30BaTh Cn-EH-pa.n:nocTaHIIHH ,.'lJI.sI BhI30Ba 3KCTpeHHbIX 

CJiyJK6 ITOMOII(H ll cnaceHH5I ll .llJl5I o6meHH5I c .n:pyrHMH a6oHeHTaMH Ha pa3-

HbIX KaHaJiaX .n:nana3oHa 27 MfII; eme 0.llHH BTOpOCTerreHHbIH apryMeHT -

CTOHMOCTb KOMITJieKTa ll.3 .llBYX ynOMJIHYTbIX CTaHQHH OTHOCHTeJibHO HeBbI

COKa (B npe,n:eJiax 6000 py6.). 

KpoMe Toro, .n:a1Ke c noMOII(bIO aBTOMo6HJibHOro TpaHcnBepa MO/KHO 

npHHHMaTb H HHOr,n:a nepe.n:aBaTb B pe)KHMe O,n:HOITOJIOCHOH MO.llYJI5IIIHH 

IrncpopMaQHIO Ha .llaJibHHe paccT05IHH5I. 3,uecb B3/KHOe 3HaqeHHe HMeeT 

JiaH,umacpT MeCTHOCTH H, KOHeqHo /Ke, aHTeHHa . 

.Z:Vrn 3THX QeJieH ITO.llOHJlYT MHome aBTOM06HJibHbie npneMonepe,.'laT

qHKH: Alan78+R, Alan87, Alan48, Alan9001, Dragon SS-485, Dragon 

SS-497, President George H .n:pyrue aHaJiomqH,hie. 

EcJIH paccMoTpeTb B KaqecTBe npnMepa ncrroJib30BaHH5I TpaHCHBep 

Alan78+ R, TO BbrnCHHTC.sI HHTepeCHaJI oco6eHHOCTb, KOTOpaJI 6bIJia no.n:Me

qeHa B npoQecce 3KCITJiyaTaUHH CT3HIIHH. 

3TOT TpaHCHBep He HMeeT peJKHMa CKaHepa (qrn, HeCOMHeHHO, Mirnyc, 

HO, 611aro.n:ap5I MHHHMaJibHbIM cpyHKUH5IM, ueHa ycTpOHCTBa MHHHMaJibHa 
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r t -----lllil 4.1. Aopa6oTKa aaTOM0611mbHoro TpaHc111aepa Alan78+R 

!: no cpaBHemno c amurnraMH). YCTpoiicTBO MoJKeT 3anoMMHaTb TOJihKO no

t CJie.l(HIOIO CTaHI~MIO, c KOTOpoH: ITpOHCXO.l(MJIO o6meHMe .no OTKJIIO'IeHMH ITH

~· TaHMH. Y CTaHOBJieHHbIH BHYTPM «'Iepttoro HmMKa» nporpaMMIIpyeMbIH 

MMKpOITpoueccop Maxon 2204446-A IT03BOJIHeT, rrpM oITpe.n:eJieHHOM ITo.n:

KJIIO'IeHMM, nepexo.l(MTb c 240 KaHaJIOB (JIHTepbl a . ..l) B COKpameHHbIH pe

JKMM 11, 34 MJIM 40 KaHaJIOB. 

B KJiacctt'IeCKOM napIIaHTe (no yMoJI'IaHIIIO) yCTaHOBJieH peJI<MM 

240 KaHaJIOB ( 40 KaHanon Ha KaJI<.n:yro JIMTepy a, b, c, d, e, l). TaKo.H pe:>KIIM, 

yCTaHOBJieHHbIH Ha ITPOM3BO.l(CTBe, He Bcer.n:a y.n:o6eH, XOTH M npe.n:ocTaBJIH

eT Hatt6oJiee nrnpoKMe B03MOJKHOCTM B ITJiaHe ITepeKpbITMH 'IaCTOT M y.uo-

6eH .UJIH CBH3M Ha 6oJibllIMe paCCTOHHllH, B JII06o:iI MeCTHOCTM . .llm1 CBH3M c 

orpaHH'IeHHbIM KpyroM KOppeCITOHJJ:eHTOB ( 0 TaKMX ITpHMepax ronopHJIOCb 

Bbillie) Hatt6oJiee ITO,ll,XO.l(MT orpaHM'IeHHblll pe:>KMM, r.n:e eCTb B03MO)KHOCTb 

BbI6opa TOJibKO MeJK.n:y 11, 34 MJIM 40 KaHaJiaMM CBH3ll . 

.llJIH ITepeKJIIO'Iemrn B «yCe'IeHHbIH» peJKMM .UOCTaTO'IHO ITpOM3BeCTll 

He60JibllIMe H3MeHeHHH B ITe'IaTHOM MOHTa)Ke TpaHCMBepa, 'ITO BITOJIHe ITO 

ITJie'Iy JII06oMy pa,ll,MOJII06IITeJIIO, eCJIM MX ocymecTBJIHTb c H3BeCTHbIMM 

MepaMH ITpe.n:ocTOpO)KHOCTH: ){{aJIO ITaHJibHMKa MomHOCTbIO He 6oJiee 

25 BT, ITO.UKJIIO'IeHHoro 'Iepe3 ITOHH:>Karom11H: Tpattc¢opMaTop, .n,oIIJKHO 

. 6bITh 3a3eMJieHo, Ha pyKM MOHTa)l(HHKa Ha.n:eT aHTHcTaTU'IeCKHH 6pacJieT. 

113MeHeHHH M .UOITOJIHeHMH B ITe'IaTHyIO ITJiaTy BHOCHT B COOTBeTCTBMM co 

cxeMoH: Puc. 4.1. 

11 KaH3J108 
------------

r------------SA 1 40 KaHanoa 

MTS-1 
R1 

16 

18 

72 

l ~-- 73 
._,,_DA,-,1 ____ _ 

Maxon 2204-446-A 

Puc. 4.1. 3JieKTprr'lecKaH cxeMa .z:i:opa6oTKH TPaHCU:Bepa Alan78plus 

M1mpocxeMa Maxon 2204446-A ttMeeT 80-BbIBO.UHhIM Kbprryc )l;JIH rro

BepxHoCTHoro MOHTa)l(a. 

Cornactto cxeMe (Puc. 4.1) Me)l(.l(y o6mwM ITpono.n:oM u Bbrno.n:aMtt 72 H 

73 (Ha IIJiaTe OHM o6ne.l(HHeHbl) BKJIIO'IaeTrn nryHTHpyromwH: pe3llCTOp co

ITPOTMBJieHIIeM 1 K0M (MJIT-0,25). 
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rnaea4. Papocssisb 

Ha Bhrno.nax: 15, 16; 17; 18 MHKponpou:eccopa (B KJiaccrrqecKoM peJKH
Me) npncyTcwyeT cama.n Jioq1qecKoii eJUIHHU:hI c ypoBHeM 6 B. EcJIH Ha 
KaJK17u,1ll: H3 3THX BbIBO,ll;OlJ (1moqepe,uM) no,naBaTb· HI13KI1M JIOrM'leCKHii: 
ypoB8Hb (6e3 orpaHrrqaTeJibHbIX pe3HCTOpOB, H6o OHH yJKe ycTaHOBJieHhI B 
nJiaTe ), BhmoJimH.1 i;rp1my,11;rrteJibHOe nporpaMMHpoBam1e MHKponpou:ecco
pa, TO KOJIMqecTBO KOHTpOJIHpyeMbIX KaHaJIOB CB.H3H H3MeHHTC5I COOTBeT
C'FBeHIIO Ha 34, 11, 40. Ilo,ZJ;aqa JIOrnqecKoro 0 Ha BhlBO,ZJ;bI 17 H 18 MHKpo
npm~eccopa npHBO,ZJ;HT K O,Zl;HHM H TeM JKe pe3y JlbTaTaM. 

MeJK.D;y yKa3al:lHhIMH BapnaHTaMH cymecrnyIOT cJie,n;yIOmne pa3Jirrqn.sr: 
npH nO.llKJIJOqeHHH K Bhrno.naM 15 H 16 MHKponpoueccopa o6mero npoBo,ua 
TJ)aHc.1rnep pa6orneT B peJKHMax AM H FM (B IIITaTHOM peJKHMe nepeKJIIO
qeHHe ocyurecTBJI.HeTc.sr KHOnKoH: Ha nepe.n;HeH: naHeJIH), a npn no,n;KJIJOqe
HHH o6mero npoBo.n;a K Bhrno.n;y 17 MJIM 18 - TOJihKO B peJKMMe FM. 

Ha cx.eMe Puc. 4.1 noKll3aH BapttaHT BKJIJOqeHM.H TpaHCMBepa .D;JI.H KOH
TPOJI.H 11 MJIH 40 KaHaJIOB CB.H3H. AttaJiorn'IHhIM o6pa30M ocymecTBJI.HeTc.sr 
TIO,ZJ;KJIIO'leHMe ,Zl;Jl}l 34 KaHaJIOB CB5I3H ~ o6muii: npOBO,ZJ; TIO,ZJ;KJIJOqaJOT K BbI
BO.D;Y 15 MHKponpoueccopa. B Hell:TpaJihHOM noJIOJKeHHM TyM6Jiepa SA1 
TpaHCMBep pa6orneT B IIITaTHOM peli<MMe 240 KaHaJIOB. 

)lJI.H KOMMYTaUHH y.n;o6Ho HCTIOJib30BaTh MHHMaTIOpHbIH TyM6Jiep TM
na MTS-1 (MJIM aHaJ1on1qHhIH) c TpeM.H He3aBHCHMbIMM cocTO.HHH.HMM, 
KOTOphrH KpenHTC.H K naHeJIH Kopnyca TpaHCMBepa B y.n;o6HoM MeCTe. Co
e,n;nHeHH.H ocymecTBJI.HIOTC.H MOHTaJKHhIM npoBo,n;oM MITct>-0,6 MJIH aHa
JIOrMqHhIM. 

Ilo.no6ttb1e M3MeHeHM.H M .n;onoJIHeI.IM.H MOryT 6bITh ocymecTBJieHhI B 
.n;pyrHX TpaHCHBepax, ecJIH B HHX B KaqeCTBe npoueccopa npHMeH.HeTC.H 
MHKpocxeMa Maxon 2204. 

Eme O,UHa HeMaJIOBa:11rna.sr .n;eTaJih .n;opa6oTKH COCTOHT B TOM, qrn no.n;
KJIJOqeHHblM K HCTO'IHHKY TIHTaHH.H TpaHCHBep (11.4 ... 15.1 B) 3HaqHTeJib
HYIO qacTh 3HeprnH B peJKHMe <mprreMi> noTpe6JI.HeT Ha no,n;CBeTKY JKM.U
KOKpMCTaJIJIHqecKoro HH,ZJ;HKaTopa MHHMaTIOpHbIMH JiaMnaMH HaKaJIHBa
Hll.H. B uenn TIHTaHH.H JiaMn HaKaJIHBaHH.H yCTaHOBJieH .n;pocceJih L143 
(o6o3HaqeHHe Ha nJiaTe n opHrnHaJihHOH cxeMe TpaHCMBepa Alan78+R), 
KOTOpbIH M3-3a neperpeBa ,ZJ;JIHTeJibHOfO xapaKTepa BbI,ZJ;eJI.sreT TeTIJIO ll MO
JKeT BbIHTH H3 CTpO.H. IlocJie 3KcnepnMeHTaJihHOH 3KCTIJiyarnunH TpaHCHBe
pa B peJKHMe 24 qaca 3aMeqeHo, qrn yKa3aHHhIH .n;pocceJib cnoco6cwyeT no
.HBJieHnIO Henpn.HTHoro 3anaxa rapM, BhI.n;emieT .D;hIM n yrpoJKaeT Bo3ropaHH
eM Bcero ycTpoH:crna. )lJI.H yCTpaHeHH.H .n;aHHOH npo6JieMhI MOJKHO no:HTH 
.D;BYM.H nyT.HMH: nepBbIH - 3aMeHa MHHHaTIOpHblX JiaMn HaKaJIHBaHH.H CBe
TO,llllO,UaMH ( c orpaHH'.J:HTeJihHbIMH pe3HCTopaMH) co cneKTpOM ll3JiyqeHH5I, 
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4. 1. Aopa6oTKa aaTOM06MnbHOro TpaHcMaepa Alan78+R 

coorneTcrnyromMM BKycy pa,nMOJII06MTeJU1. BTOpoH: - 3aMetta .npocceJI.H c 

• o6o3ttaqettMeM L143 rrocTO.HHHhIM pe3MCTopoM corrpoTMBJietttteM 2 OM M 

· MOIUHOCThIO pacce.HHM.H He Mettee 2 BT, ttarrpttMep MJIT-2. Mo)KHO .npoc

ceJih 3aMeHMTh M rrpOBOJIOqHhIM 3KBMBaJieHTOM, HaMOTaB 16 BMTKOB ( BMTOK 

K BMTKY) Tpattc¢opMaTOpttoro rrpOBo,na II3JI ,nttaMeTpoM 0.6 ... 0.8 MM Ha 

KapKac ,Z{MaMeTpOM 5 ... 6 MM ( IIO.l{OH.l{eT rrpOCTOM Kapatt,narn, KOTOpbIH 3aTeM 

.U.OJI)Kett 6bITh BhIHYT). IlpMBe,netttthie MephI crroco6crnyroT 6e3orracttoif aKc

rrnyaTaUMM TpaHCMBepa, IIO.l{KJIIOqeHHOro K HCTOqHMKy IIMTaHM.H Kpyrnocy

Toqtto, B TeqeHMe HeCKOJihKMX JieT. 11cTOqHMK IlMTaHM.H ( ecJIM 3TO He aBTO

M06MJihHhIH aKKYMYJI.HTOp c ttanp.H)KettMeM 12 B) .U.OJI)Kett o6Jia,naTh cooT

BeTCTBYIOIUMMM 3JieKTpMqecKMMM xapaKTepMCTMKaMM - MOIUHOCThIO (TOK 

He Mettee 4.5 A), 3aIUMTOH OT KOpOTKOro 3aMhIKaHM5I, CTa6MJii.l3au;MeH M 

<l:>MJibTpau:MeH. 
TpattCMBep Alan78plus y)Ke CH.HT c cepttifttoro npoM3BO,ncrna, o.u.ttaKo 

ero rrorryJI.HpHOCTh B orrpe,neJieHHhIX pa,nttomo6MTeJibCKMX Kpyrax HaCTOJih

KO BhICOKa, qTo MHOroqMcJieHHhie, pattee Bhmymetttthie 3K3eMUJI5IpbI ,natt

HhIX CTaHUMH c ycnexoM npMMemIIOTC5I M .nopa6aTbrnaIOTC5I no ceif .nettb. 
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4.2. AOPA60TKA TPAHCMBEPA 
MJ-2701 

TpaHcirnep Cn-EH MJ-2701 qmpMbI MegaJet paccqMTaH Ha HanpmKe

HHe IIHTaHmr 12.5 B, 'ITO, HecMoTp5I Ha ero «qmpMeHHoe:1> npeJJ;Ha3Ha'!eHHe 

JJ;JI5I pa6oTbr B Kaqecrne aBTOM06HJibHoro CH- EH-TpaHCHBepa c IIHTaHHeM 

OT 6opTOBOH cern: aBTOMo6HJI5I 12 B, He 5IBJI5IeTc5I pa3yMHhIM c TO'IKH 3pe

HH5I npaKTHKH II JIOfIIKII. 

KaK II3BeCTHO OIIhITHbIM paJJ;IIomo6IITeJI5IM II cneu:IIaJIIICTaM, HanpmKe

HIIe B 6opToso:H. ceTH aBTOM06HJI5I (IIMeeTC5I B BHJlY aBTOM06HJib c AKE Ha

IIp5IJI<eHHeM 12 B IIOCT05IHHOro TOKa) npH pa60Ta10ru:eM )J;BIIraTeJie MOJKeT 

JJ;OCTHraTb 15 B (TaKOBbI napaMeTpbr peJie-peryJI5ITOpa 3ap5IJJ;KH AKE). 

BcJieJJ;CTBlie ::iToro c HeKOTOpbIMH ::iJieKTpOHHhIMH 11 pazi;1rncHcTeMaMH, B 

TOM 'lIICJie TpaHCHBepaMH, IIPH HX 3KCIIJiyaTaU:HH B aBTOM06HJie cJiy'laIOTC5I 

HenpH5ITHOCTH, npHBOZJ:5Iru:He K peMOHTY 3THX yCTpo:H.crn1>. 
).le:H.cTBHTeJibHO, MaKCHMaJibHOe 'IHCJIO H3 npaKTH'leCKH Bcex OTKa30B 

(c KOTOpbIMH MHe IIpIIIIIJIOCb CTOJIKHYTbC5I B Te'leHIIe HeCKOJibKHX JieT) pa

ZJ:HOannapaTypbI H TpaHCHBepos B JJ;aHHOM THIIe aBTOM06HJie:H., IIPHXO,/J;HTC5I 

na HettcnpasttocTH, B03HHKIIIHe BCJieJJ;cTBHe nepettanp5!1KeHH5I. A ecJIH 

6bITb 6oJiee TO'lHbIM - II3-3a BKJIIO'leHH5I pelKHMa «IIepeJJ;a'!a:I> B MOMeHT 

pa60TbI CTapTepa H CJieJJ;yIOIIJ:HX cpa3y 3a HMM pelKHMa BKJIIO'leHM5I ,/J;BHra

TeJI5I II IIOJ.{3ap5I.ZJ;KH aKKYMYJI5ITOpa aBTOM06HJIJI. 

IJ Cornactto fOCT 28751-90 «3JieKTpoo6opy1loBam1e aBTOMo6uJiei1. 3JieKTpOMarHHTHaH 

COBMeCTHMOCTh. KOHL\YKTHBHble IIOMeXH !IO ue!UIM IIHTaHHll. Tpe6oBaHHll " MeTOL\hl 

HC!IhITaHHH», aMIIJIHTylla 6pOCKOB Hanpll)((eHHll B 60PTOBOH ceTH aBTOTpaHCIIOPTHhlX cpeL\CTB 

c HOMHHaJihHhlM Ha!Ipll)((eHHeM 12 B COCTaBJilleT OT 30 L\O 100 rrpu MMTeJihHOCTH 40 ... 400 MC, 

c ttarrpH)((ettueM 24 B - OT 97 L\O 227 B rrpu MHTeJihHOCTH 100 ... 350 MC. KpoMe Toro, Moryr 

HMeTb MeCTO HMIIYJihCbl OTpuuaTeJibHOH IIOJillpHOCTH aMIIJIHTyL\OH L\0 I 00 B MHTeJibHOCTblO 

1...2 MC. YKaJbIBaeMbie 06mecTBOM asToMo6HJihHhIX HH)((ettepos (SAE) qacTo 

BCTpeqa10muecll B03MY1UeHHll B 60PTOBOH ceTH aBTOTpaHCIIOPTHblX cpeL(CTB HMelOT aMIIJIHTyllY 

OT +80 JlO -300 B rrpu MHTeJihHOCTH tte 6oJiee 0.32 c u +200 B rrpu llJIHTeJihHOCTH JlO I MC. 

PellKHe BOJMYIUeHHll JlOCTHraJOT 18 BB crnuuottapHOM pe)((HMe, ±24 B rrpu MHTeJI&liOCTH JlO 

5 MHH H + 125 B rrpu MHTeJihHOCTH 4.5 ... 100 MC. TaKHM o6paJoM, ycJIOBHll JKCIIJiyaTauuu 

PallHOJJieKTpOHHblX ycTpOHCTB, IIOL\KJIJOqeHHblX K 6opTOBOH ceTH aBTOM06HJill (OT 

PaJ:IHOCTaHUllH llO 3apHL\HhlX ycTpOHCTB Mll COTOBhIX TeJiecpOHOB), MOfYT OKa3aTbCll HaMHOfO 

rn)((eJ1ee, qeM OTMeqaeT asrnp. (IlpuM. Hay'I. pea.) 
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4.2. Aopa6oTKa TpaHcr.taepa MJ-2701 

OT tte.n:ocTaTKa ttarrp5DKemrn (9 ... 11 B) B pe)KHMe <iCTapTepa~ .n:o MaKcH-
MaJihttoro 6pocKa ttanp51)Kettm1 ( 14 ... 15 B) rrpH aKTHBau;1rn ,ll,BHraTeJI5l aBTO-
M06HJI5l MO)KeT npOHTH Mettee 1 C, HO H TOfO BpeMeHH OKa3bIBaeTC5l ,ll,OCTa-

11 TO'IHO, <J.T06br BbIBeCTH (HJIH IIOBpe,ll,HTb) ay,n:Hopa.n:1rnamrapaTypy H3 CTp05I. 
B tteCKOJibKHX CJIY<J.aHX peMOHTa TpattcHBepa Megajet-2701 rrpHIIIJIOCb 

: CTOJIKHYTbC51 c O,ll,HOH H TOH )Ke IIOBTOpmomettC51 HeHcnpaBHOCTbIO - npH
HeCeHHble B peMOHT yCTpOHCTBa Tpe6oBaJIM 3aMeHhl O,ll,HOro H Toro )Ke CTa-
6HJIHTpOHa (o6o3tta<J.eHHe 013 Ha rre<J.aTHoli IIJiaTe). IlpH rrepeHarrp51)Kemm: 
,ll,aHHbIH crn6HJIHTpOH BbIXO,ll,HT H3 CTp051 H 3aMbIKaeT (IIIYHTHpyeT) co6oli 
06m1rii rrpoBO,ll, ( -V rr) H IIHTaHHe MHKpocxeMbI LC7185 qmpMbI Sanyo -
u;ettTpaJibHOH MHKpocxeMbI B .n:aHHOH MO,ll,eJIH TpaHCHBepoa. BcJie,ll,CTBHe 
BbIXO,ll,a H3 CTp051 (BHyTpeHHero 3aMbIKaHmI) CTa6HJIHTpOHa 013 IlHTaHHe 
Ha MHKpocxeMy He IIOCTYIIaJIO, TpaHCHBep MOr pa6oTaTb TOJibKO Ha O,ll,HOM 
KaHaJie, CBeTO,ll,HO,ll,HbIH umppOBOH HH,ll,HKaTOp (IIOJIHOCTbIO ynpaBJI51eMhIH 
MHKpocxeMoli-.n:eIIIHcppaTOpoM LC7185) 6bIJI rroramett. 

HaM6oJihIIIHH 3cpcpeKT .n:aeT 3aMetta BbIIIIe,n:IIIero H3 <:Tpo51 cTa6Hmnpo
Ha Ha oTe<J.ecrneHHbIH crn6HJIHTpOH ,ll814f. BoaMOX<HbI BapI-IaHThI 

; ,ll814E ... ,ll814,ll, ,ll810, ,ll813, .ll815)J: H .upyrne aHaJIOrH'l.Hbie c Harrp5I)Ke
HHeM CTa6HJIH3aIIHH 10 .. .14 B. )J:aJKe eCJIH BOBCe HCKJIIO'l.HTb CTa6HmITpOH 
D13 H3 cxeMI>I (rrJiaTI>I) M pa3opBaTh era 3JieKTPM<J.ecKyro uerrb - TpaHcH
Bep 6yneT pa6oTaTb. Ho, <J.T06hr 06e3orracHTb ycTpoikrno OT rrocJie,n:yromttx 
rrepeHanp51)KCHHH (6pocKOB Hanp51)KeHH5l nttrnmrn .n:o 14 ... 15 B), CTOHT 
ycrnttOBHTb Ha MeCTO D13 yKa3aHHbIH THII oTe<J.ecrneHHbIX crn6HJIHTpo
HOB. B TaKOM BH,ll,OH3MeHeHHOM COCT05IHHH TpaHCHBep CJIY)KHT 6ecKOHe<J.
HO ,ll,OJiro (nponepeHO rrpaKTHKOH). 

OT HCTO'l.HliKa IIHTaHH5I .n:o TO'l.KH B cxeMe, r.n:e yCTaHoBJieH cTa6HJIHT
poH D13, BKJIIO<J.eH nocTOHHHbIH pe3HcTOp R93 c MomHocTbro pacce51HH5I 
0.5 BT H conpoTHBJieHHeM 220 OM. IlpH BHeIIIHeM ocMOTpe HMeHHO ero 
o6yrneHHOe COCT051HHe yKa3bIBaeT Ha HeHcrrpaBHOCTb B 3TOH <J.aCTH CXeMbl. 
IlocJie H3MeHeHH51 cxeMbI BbIIIIeyKa3aHHbIM MeTO,ll,OM rreperpeB 3TOfO pe-
3HCTopa He tta6JIIO,ll,aeTC51. 

KOH,ll,eHCaTOp C7 4 ( HeIIOJI51pHhIH KOH,ll,eHcaTOp THIIa KM-6 eMKOCTbIO 
0.22 MK<l>) u;eJiecoo6pa3HO 3aMeHHTb OKCH,ll,HbIM KOH,ll,eHCaTOpOM JII06oro 
rnrra, HaIIpHMep, K50-35 c eMKOCTbIO 50 ... 100 MK<l> Ha pa6otJee HaIIp5I)Ke
HHe He HH)Ke 25 B - 3TO CHH3HT rryJibCaIIHH Harrp51)KeHH5I H CTa6ttJIH3Hpy
eT pa6oTy acero ycTpolicTBa. Kotte<J.HO, rrpH 3TOM tteo6xo,n:HMO co6mocTH 
IIOJI5IpHOCTb ero IIO,ll,KJIIO'l.eHmr. 

HecMoTp51 Ha tte6oJII>IIIyro rracrropTHYIO BbIXOLIHYIO MomHOCTb ,n:aHHoro 
Tpattcttaepa - Bcero 2 BT B. pe)KHMe AM, - ero npHMettemte B JierKoBoM 



rnaaa 4. PaAMOCBR3b 

aBTOMo6mre MO:iKeT rrpHrO.UHTC5I .UJI5I BbIIIOJIHeHH5I HeKOTOpbIX 3a.Ua'l, Ha

rrpHMep, .UJI5I oxpaHHhIX cTpyKTYP (KOHe'lHO, rrpn HaJIH'lHH HaCTpoeHHOH 

COOTBeTCTBYIOmHM o6pa30M aBTOM06HJibHOH aHTeHHbl) TpaHCHBep II03BO

JI5IeT ocyll.J,eCTBJI5ITh orrepaTHBHYIO CB5I3h B .unarra30He 27 MfII, c B03MO:iK

HOCThIO rrepecTpoeHH5I Ha 40 He3aBHCHMbIX KaHaJIOB, MaillHHbl corrpOBO)K

i'{eHH51 c oxpaHJieMOH ~cpypofo> Ha paCCT051HHH i'{O 5 KM no Tpacce. IlpH HC

IIOJib30BaHHH i'{aHHOro THIIa MaJIOMOlll,HbIX TpaHCHBepoB COBMeCTHO c 

20-BT ycHJIHTeJIJIMH ( B apyrnx pe:iKHMax) MO)KHO ocymecTBJI5ITh paatto

CB5I3h B rpa:iKi'{aHCKOM i'{HaIIa30He Ha paCCT051HHH .no 40 KM. ,llaJKe II03TOMY 

i'{aHHbIM BH.Zl TpaHCHBepoB He CTOHT c6pacbIBaTb co C'leTOB - OH 3aHHMaeT 

CBOIO, XOTh H He rrpocpeccHOHaJihHYIO, HHilIY cpei'{H pai'{HOJII06HTene:H:, 

rronh3yIOmwxcJI aaHHhIM BHi'l:OM CB513H. KpoMe Toro, rrpewMymecrno aBTo

M06HJihHhIX TpaHCHBepoB OTHOCHTeJibHO rrpocpeccHOHaJibHhIX CHCTeM, Ta

KHX KaK, ttarrpMMep, Kenwood TS-9SOSD, cocTOHT B TOM, 'ITO OHM OTHOCH

TeJihHO HCIIpHXOTJIHBbI, peMOHTOIIpHrOi'{Hbl H .uerneBhl. 

CaMoe i'{OCTYIIHOe H rrpocToe - He BKJIIO'laTh rrpHeMorrepe.naIOmwe 

ycTpo:H:crna B MOMeHT pa60TbI CTapTepa aBTOM06I1Jl51 H IIpHMeH51Th TpaHCH

aepbI c HOMHHaJibHhIM HaIIp51:iKCHtteM 13.2 ... 13.8 B (rrpw AKE aBTOMo6ttnJI 

12 B). 
TaKHM rrpocThIM o6pa30M, MO:iKHO tt36e:iKaTh peMOHTHo-aocCTaHOBH

TCJihHhIX pa6oT, a B KOHC'IHOM C'lfae crracTH CBOH 6IOi'{)KeT H HaCTpOeHHe: 

B8i'{b C3KOHOMJieHHbie Ha peMOHTe i'{eHbfl:I - 3TO 3apa6oTaHHbie i'{eHbfH. 

KpoMe Toro, i'l:JIHTeJihHajl ycrrernH~ H 3cpcpeKTHBH~ 3KcrrnyaTaUH51 TOH 

HJIM HHOH paattocwcTeMhI KOCBeHHo orrpe.nenJieT ypoBeHb rrpocpeccHoHa

JIH3Ma ee o6Jiai'{aTeJI5I BO BCe BpeMeHa. 
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:4.3. on03HABATEnbHblM CMrHAn 
AJlSI CM-6M-TPAHCMBEPOB 

IlpH pa6oTe c IIOMeXaMH B peJKHMe 0,!l,HOIIOJIOCHOH MO,!l,YJISIUHH rrpaK

TH'IeCKH ttesi:ceH MOMeHT, KOrL(a KoppeCIIOH,!l,eHT rrepeXO,!l,HT H3 peJKHMa 

«rrepe,!l,a'!a:» B peJKHM «IIpHeM:». IlpH ocyiuecTBJieHHH ,!l,aJihHHX CBSI3eH B 

CJIO/KHOH H tteyCTOH'lHBOH IIOMeXOBOH o6CTaHOBKe TaKOe IIOJIO/KeHHe He

Jlb3SI tta3BaTh rrpHeMJieMhIM. B rrpo¢eccHOHaJihHoH. H BhICOKOKa'leCTBettttoH. 

arrrrapaType CBSl3H ,!l,JISI o603Ha'leHHSI MOMeHTa CMeHbl pelKHMOB rrpHMeHSl

IOTCSI 6unepbt, IlO,!l,aIOIUHe KOpOTKHH CHfHaJI 3BYKOBOH 'laCTOThl B 3¢Hp. Ta

KHe yCTpoH.crna H Y3Jihl MHOfOKpaTHO OIIHCaHhl B JIHTepaType H He npeL(

CTaBJISIIOT Tpy,!l,a ,!l,JISI IlOBTopeHHSI. 

0,!l,HaKO MO/KHO pa3Hoo6pa3HTb TOHOBhIM CHrHaJI CMeHhl peJKHMOB CBO

HM opHrHHaJihHhIM, rrpHCYIUHM TOJihKO O,!l,HOMY onepaTopy (KoppecnoH

,!l,eHTY) 3BYKOBhIM TOH OM. Eiue 6oJiee opttrnHaJihHhIM orro3ttasaTeJihHhri1 

3BYKOBOM CMrHaJI IIOJIY'IHTCSI, eCJIH B Ka'leCTBe TOHaJihHOro CHfHaJia HC

IlOJlh30BaTh cepHIO KOpOTKHX CHrttaJIOB c MHKponay30M. 3Ta ceptta Ha CJIYX 

6y,!l,eT BOCIIpHHHMaTbCSI KaK KpaTKHM rraKeT H3 IIOCJie,!l,OBaTeJihHOCTH 3By

KOBhIX cttma.rros, HarroMHHaIOIUHX a36yKy Mop3e. TaKOM KOLi MoJKeT CTaTh 

BH3HTHOM KapTO'lKOH KaJK,!l,OfO oneparnpa. 

Ha npaKTHKe ocyiuecTBHTh H,!l,eIO sechMa npocTo. Ha Puc. 4.2 noKa3a

Ha 3JieKTpH'leCKaSI cxeMa npoCToro ycTpOHCTBa, COCTOSIIUero H3 ,!l,BYX MH

KpocxeM cepmr K561. 

KaK npaBHJIO, B nopTaTHBHhIX TpaHCHBepax (s 3KcnepttMeHTe yqacrno

BaJI Alan78+ R) nepeKJIIO'leHHe peJKHMOB «npHeM-nepe,!l,a'!a:» o6ecne'lHBa

eT TaHreHTa, ycTaHOBJieHHM B BhIHOCHOM 6JioKe BMeCTe c MHKpo¢oHOM. 

3JieKTpH'leCKHe coe,!l,HHeHHSI BblIIOJIHeHhI TaK, 'ITO B MOMeHT nepeKJIIO'le

HHSI Ha rrepe,!l,a'ly MHKporrepeKJIIO'laTeJih TattreHThI coe,!l,HHaeT o6IUHM npo

BO,!l, c KOHTaKTOM TX ocHOBHOM cxeMhI (nJiaThr). BcJie,!l,CTBHe 3TOro, cpa6a

ThIBaeT IIITaTHOe peJie, KOTOpoe CBOHMH KOHTaKTaMH KOMMYTHpyeT 

mnattHe Y3JIOB nptteMa H nepe.n.a'IH, o6ecne'lHBa5I cHMnJieKCHhIH peJKHM. 

B peJKHMe npHeMa (RX) ,!l,onoJIHHTeJihHoe ycTpoiicrno (Puc. 4.2) 
o6ecrn'leHo. B peJKttMe rrepe,!l,a'IH (TX) y3eJI Ha'lHHaeT pa6oTaTh. 
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Puc. 4.2. 3JieKTpH'IeCK<IB cxeMa reuepaTopa rrocJieJJ;oBaTeJibHOCTl:I 

TOHOBbIX Cl:lfHaJIOB 

MrmpocxeMa K561TJI1 (DD1) - qernepKa ,n:ByxBxo,n:oBbIX aJieMeHTOB 
l1 c HHBepcneM: c rrepe,n:aTO'IHOM xapaKTepMCTHKOM TpHrrepa illMHTTa. 
IlpHMeHeHHe :3TOM MHKpocxeMbl II03BOJII1T MaKCHMaJibHO H36e:>KaTb B03-
MO:>KHbIX IIOMeX ( OHH cyrn:ecTBeHHbl rrpH rrepeKJIIO'IeHHH TpaHCHBepa II3 pe
:>KMMa ~IIpHeM» B pe:>KMM ~rrepe,n:a'Ia» I1 o6paTHO H3-3a 6oJibIIIOro TOKa no
Tpe6JieHmI B peJKHMe ~nepe.n:at.Ia») I1 C03)'1,aTb .n:Ba reHepaTopa (TaKTOBhIH I1 
3q) Ka:>K,ZJ:bIM TOJibKO Ha O)'J,HOM :3JieMeHTe ,n:aHHOM MHKpocxeMbl. 

IlepBbIM aJieMeHT MHKpocxeMbI DD 1.1 npe,n:cTaBJIReT co6oH: TaKTOBhIM 
reHepaTop npRMoyroJibHhIX MMTIYJihCOB. IloKa Ha Bbrno.n:e 1 DD1.1 npncyT
crnyeT Hl13Kl1ti JiomqecKHM ypoBeHh, reHeparnp Ha aTOM aJieMeHTe 3a-
6JIOKHpOBaH. OH BKJIIO'IaeTrn BbICOKHM JIOrHt.IeCKHM ypoBHeM, no,n:aH
HhIM Ha BhIBO,n: 9 aJieMeHTa DD1.1 qepe3 orpaHHt.IIITeJihHhIM pe3HCTOp R1 H 
.n:wo.n: pa3BR3KM VD 1 OT TO'IKH K4 7 B TpaHCHBepe Alan 78+ R MJIH ( B cJiyt.Iae c 
.n:pymM TpaHc11BepoM) OT KOHTpOJibHOM TO'IKM + 12 B BKJIIO'IeHMR Y3Jia nepe
,n:aT'IMKa (KornpyIO MO/KHO HaMTH Ha TIJiaTe y KOHTaKTOB KOMMyTaUMH peJie 
IIJIH optteHTIIPYRCb ITO TOTIOJIOrHH rre'IaTHOro MOHTa:>Ka pa.n:nocTaHUI1I1). 

l1MIIYJibCbI IIp5!MOyroJibHOM cpopMbI OT reHepaTOpa C qacTOTOM 1...2 fu 
nocTynaroT Ha Bxo,n: ,n:ecRTM'IHoro cqen11Ka DD2. MuKpocxeMa K561l1E8 
MMeeT 10 .n:einmppoBaHHhIX BbIXo,n:oB QO ... Q9. BHyTpeHHR5! cxeMa MMKpo
cxeMbI co.n:epJKlIT IIRTMKaCKa)'J,HbIM C'IeT'IHK .ll,JKOHCOHa H .n:ernmppaTop, KO
TOpbIM npeo6pa3yeT ,ZJ:BOM'IHbIH KO,n: B CHrHaJI, TIORBJIRIOID:HHCR TIOCJie,n:oBa
TeJibHO Ha Ka:>K,n:OM Bhrxo,n:e DD2. 

EcJIM Ha Bxo.n:e pa3perneH115! cqfaa EC (Bbrno.n: 13) rrpttcyTcrnyeT Hl13-
Kl1ti JIOm'IeCKHH ypoBeHb, TO C'IeT'IHK BbITIOJIHReT CBOH cpyHKUHM CMH
xpOHHO c TIOJIOJKHTeJibHblM nepena)'J,OM Ha TaKTOBOM BXO)'J,e c (B l{aHHOH CM-
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4.3. 0n03HaaaTenbHblM CMrHan AllSI CM-6M-TpaHcMaepoa 

Tyaurm Ha Bxone C Bbmona 14 Bcerna BbICOKHti ypoBeHh). Ilp1I BbI
COKOM JiorwrecKOM ypOBHe Ha Bxone EC neliCTBIIe TaKTOBOfO Bxona 
3a11pemaeTc5I, II cqeT ocTaHaBJI1IBaeTc5I (Ha nocTIIrHyToM no 06HyJieH1I5I 
IIJIH H3MeHeHH5I cocT05IHII5I Ha Bxone EC). IlplI BbICOKOM JiomqecKOM 
ypoBHe Ha Bxone c6poca R cqenlIK o6HyJI5IeTC5I. Ha KaJKnoM Bhixone ne
rnmpparnpa QO ... Q9 BbICOKHti ypoBeHh 1105IBJI5IeTc5I TOJihKO Ha 11epnon 
TaKTOBoro IIMl1YJibca c coorneTcrnyroIUHM HOMepoM. TaKIIM o6pa30M, BbI
COKHti JiomqecKIItt ypoBeHh 11ocJienoBaTeJibHO 1105IBJI5IeTC5I Ha KaJKnoM 
II3 BhrxonoB cqeTqnKa QO ... Q9. IIepBhili >Ke HMl1YJihC c Bhrxona Q1 BbICO
KOfO JiomqecKoro ypoBH5I 11011anaeT qepe3 n1Ion VD2 Ha Bxon reHepaTo
pa 3q H 3a11ycKaeT ero. 

I1MrryJihC c Bhixona Q9 (Bhmon 11 DD2) BbICOKOfO JiomqecKoro 
ypoBH5I 3aBeprnaeT TOHoByro rrochIJIKy. OH, rroCTyrrM Ha Bhmon 8 aJieMeHTa 
DD1.3, 110 JiomKe pa6oThI aJieMeHTOB DD1.3 II DD1.1 6JIOK1IpyeT pa6ozy 
TaKTOBoro reHeparnpa. Te11epb (rrplI ycJIOBIIH BKJiroqeHHoro peJKHMa «rrepe
naqa~) TpaHCHBep rrepenaeT B aqm:p 11peo6pa30BaHHhIH CIIrHaJI c MIIKpocpoHa. 

IlplI rrepeKJiroqeHIIH Ha rrp1IeM, Ha Bhmone 9 DD1.3 oKa3hIBaeTrn cnr
HaJI HI13KOfO JiomqecKoro ypoBH5I, Ha Bhrxone Q9 MHKpocxeMhI DD2 H 
Ha Bhmone 8 DD1.3 TaKoi1 >Ke CHrHaJI, qrn np1IBon1IT K II05IBJieHIIIO BbI
COKOfO JiomqecKoro ypoBH5I Ha Bhixone aJieMeHTa DD1.3 (Bbmon 10 
MIIKpocxeMhI DD1). oJiaronap5I BKJiroqeHHIO nnona VD8, 3TOT CIIrHaJI He 
oKa3bIBaeT BJIII5IHII5I Ha TaKTOBhIH reHeparnp II He 3anycKaeT ero. To >Ke co
CT05IH1Ie 11ponJIHTC5I no Tex 11op, 110Ka CHOBa He 6yneT BKJIIOqeH peJKIIM «ne
penaqa~. DbICTpa5I TOHaJibHa5I IIOCbIJIKa, KaJKnhill pa3 BKJIIOqaeMa5I nplI ne
pexone Ha 11epenaqy, He MernaeT o6meHIIIO Koppecn;oHneHTOB, cJienyeT 
TOJibKO np1IHOpOBIITbC5I HaqHHaTb fOBOpHTb He paHee, qeM qepe3 1...1.5 c 
nocJie BKJiroqeHH5I B pe>KIIM «nepenaqa~. 

Uerrb R4C3 06ec11eq1IBaeT o6HyJieHIIe cqfaq1IKa rrplI BKJiroqeHIIH IIIITa
HII5I. C noMOIUhIO nnonoB VD2 ... VD7 BhixonHhie CIIrHaJihI 06oen1IH5IIOTC5I 
nJI5I cpopM1IpoBaH1I5I nJIIITeJibHOCTII TOHOBoro CIIrHaJia reHepaTopa. Ha aJie
MeHTe DD1.2 co6paH reHeparnp CHrHaJia 3BYKOBoli qacTOThI. OH aKTIIB1Ipy
eTC5I rroJioJKIITeJihHhIM cppoHTOM IIMI1YJibca c BbixonoB cqfaqnKa DD2. qepe3 
pe3HCTOp R7 3BYKOBOH 11pepbIBIICThIH cnrnaJI 110CTynaeT Ha MIIKpocpoHHbIH 
Bxon TpaHCHBepa, o6o3HaqeHHhIH Ha rreqaTHoli 11JiaTe MIC. Ero co11ponrn

JieH1Ie orpaHII'ilIBaeT BbIXOnHoi1 TOK, 1103TOMY BJIII5IeT Ha ypoBeHb 3BYKOBOro 
cnrnaJia, 110CTy11a10iuero Ha Bxon MIC, II KOcBeHHO Ha rpoMKOCTh oplim
HaJihHOro 01103HaBaTeJihHOro cnrnaJia y 11p1IH1IMaroiuero Koppec110HneHrn. 
KoHneHcarnp Ci 06ec11eq1IBaeT 11onaBJieH1Ie IIMl1YJihCHhIX 110Mex. 0KcMn
HhIH KOHneHCaTOp cs CrJia>KMBaeT 11YJibCaUMM HCTQqHMKa IIIITaHII5I. 
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Hana>1<111eaH111e 

Y CTpoikrno B ttarra:>I<HBamm He ttyJK,llaeTcJI. ITon6opoM HOMMHaJioB 

3JieMeHTOB C4 w R6 MO)J(HO KoppeKTMposaTb TOH (qacTOTy) 3ByKosoro cwr

HaJia. KoppeKTMpOBKOH 3HaqeHMH 3JieMeHTOB R3 II C2 ycTattaBJmBaIOT JKe
JiaeMyIO J:(JIMTeJibHOCTb 3syqaHml: TOHOBOH IIOCbIJIKM. JfaMeHeHtte 3HaqeHmI 

naHHbIX 3JieMeHTOB, OTHOCMTeJibHO yKa3aHHbIX Ha 3JieKTpMqecKOH cxeMe, 

MOJKeT IIOTpe6osaTbC5I TOJibKO B TOM CJiyqae, eCJIM y3eJI 6yneT BbIJ:(aBaTb He

CKOJibKO TOHOBbIX CMfHaJIOB MJIM qacTb OT pacqeTHOH TOHOBOH IIOCbIJIKll. 

ITonKJIIOqa5'J nwonhr pa3B5I3KM VD2 .•• VD7 K pa3JIMqHhIM BbIXOAaM cqeT

qwKa DD2 (Q1...Q8) M ocTaBJIHH HeKOTOpbre M3 3TMX Bhrxonos cso6ontthI

MM (KaK Q4 w Q6 Ha PHc. 4.2), no6wsa10Trn pa3JIMqttoi1 J:\JIMTeJibttocTM 

qacTM TOHOBOH rrochIJIKM M IIay3hI MeJKny IIOCbIJIKaMM. EcJIM paccMaTpM

BaTh OJ:IHY TOHOBYIO IIOCbIJIKY KaK IIOCJie,7:\0BaTeJibHOCTb TMpe II ToqeK B 

a36yKe Mop3e, TO IIOKa3aHttaH Ha cxeMe (PHc. 4.2) KOM6Mttau:IDI 6yneT 

3syqaTb KaK ~TMpe-ToqKa-TIIpe». BapIIaHTOB TaKMX KOM6Mttau:wi1 CKOJib 

yrontto Mttoro, M IIPM JKeJiaHMM MOJKHO ocpopMMTb csoM: opwmttaJibHbIH 

rro3hIBHOH - BM3MTKY KaK ontty M3 6yKB B a36yKe Mop3e. 

0AeTam1x 

HewcIIOJib30BaHHhre BXOJ:lhI MMKpocxeMbI DD1 (BbIBOJ:lbI 12 M 13) so 

M36eJKaHMe IIOMeX II0,7:\KJIIOqaIOT K o6rueMy rrpOBOJ:(y. 

BMecTO nwonos K)l521A, MOJKHO rrpwMeHttTb JII06b1e tt3 cepw:i1: K)l521, 

K,L{522, K,L{310, K,L{310, ,L{220 M attarromqHbie no 3JICKTpwqeCKMM xapaKTe

pwcTMKaM. 

Bee IIOCTOHHHbre pe3MCTOpbI TMrra MJIT-0,25, MF-25. 

HeIIOJI5IpHbre KOHnettcaTOpbr TMIIa KM -6. 

0KCMJ:\Hbre KottnettcaTOpbr TMIIa K50-20. 

MottTaJK ::iJieMeHTOB ocyruecrnJIHIOT Ha JI106oi1 IIOAXOJ:IHIUeii IIJiaTe. 

lfa-3a He3HaqwTeJibttoro qwcJia 3JieMeHTOB rreqaTHa5'! rrnaTa .llJI5I y3Jia He 

pa3pa6aThmarracb. Co6paHHhrii y3eJI rroMeruaroT M 3aKpeIIJI5IIOT BHYTPM 

KOpIIyca TpaHCMBepa. 

ToK noTpe6JieHM5I y3Jia tteBeJIMK, M npw ero aKTMBaU:MM cocTaBJI5IeT Bce

ro 36 ... 38 MA (c yqeTOM TOKa noTpe6JieHM5I 3JieKTpoMarnwrnoro peJie Ki), 

qTo I103BOJI5IeT MCI10Jlb30BaTb TOT JKe HCTOqHMK IIMTaHM5I, OT KOToporo IIH

TaeTC5I TpaHCMBep. I1CToqHMK IIMTaHM5I ( ~CJIM MCIIOJlb30BaTb yCTpOHCTBO B 

CTaU:MOHapHOM sapMaHTe) ,l{OJIJKeH o6ecIJeqwsaTb IIOCT05IHHOe CTa6MJIM3H

poBaHHOe Hanp5I)KeHMe ITMTaHM5l B .n:waIIa3otte 11...13 B H TOK He Mettee 5 A. 



4.4. PAMKA 6E30nACHOCTM 
c nEPEAA~Elll CMrHAnA 
no PAAMOKAHAnY 

YBJie'lemre pa;:i,11omo6ineJie:i1 oxpaHHbIMH yCTpoH:crnaMH c .n:an11KaM11 

BceB03MOJI<Horo Ha3Ha'leHH.H He rrpoxo,n:HT H cero,n:H.H. Bo MHor11x cJiy'la.Hx 

«3apa3HTeJibHbIM rrpHMepi> rro.n:aroT rrpoMbIIIIJieHHbre yCTpoH:crna, BhrnycKa

eMhie ceptti1Ho. MMe.H B rroJib30BaHHH TaKoe yCTpoi1crno, pa,n:110JI10611TeJib, 

KaK rrpaBHJIO, mn;eT rryTM ero ycoBepIIIeHCTBOBaHH.H, a HHor.n:a ,n:aJI<e co3,n:aeT 

Ha ero 6a3e HOBoe 3JieKTpOHHoe yCTpoi1crno, Kornpoe MOJKeT KOHKyp11po

BaTb c cepHMHbIMH. 0.n;HOM 113 pa3HOBH.n;HOCTeM oxpaHHbIX CHCTeM, rrpe.n:yrr

pe1K,n:a10rn;11x .n:orrycK Ha oxpaH.HeMyro Tepp11Top1110 JIIO,n:ei1 c orneCTpeJib

HbIM H XOJIO,n:HbIM opyJKHeM (MeTaJIJIH'leCKHMH rrpe.n;MeTaMH) .HBJI.HIOTC.H 

TaK Ha3bIBaeMbie paMKH 6e30IIaCHOCTH, KOTOpbre 'laCTo MO)KHO YBH,n:eTb B 

a3porropTax, Ha BOK3aJiax, B 6aHKax 11 ,n:pyr11x MecTax, oxpaH.HeMhIX MHOro 

JIY'lIIIe, 'leM o6rn;ecrneHHhIM rrop.H,n:oK Ha yJI11uax. 

B qacTHOCTH, B 6113Hec-ueHTpax, pacrrJio.n;HBIIIHXC.H, KaK rp116b1 rrocJie 

.n;oJK,n;.H, yJI<e ,n:aBHO ycTaHaBJIHBaIOT TaKHe paMKH. 

Ilo CBOeMy rrp11Hum1y pa6oThI - 3To MeTaJIJIOHCKaTeJIH, me KOHTYP 

aHTeHHhI pacrroJioJKeH no rrepMMeTpy paMKH. Kor.n:a B6JIH3H, a TeM 6oJiee 

BttyTpH aHTeHHbl MeTaJIJIOHCKaTeJI.H HH'lero HeT (paMKH ycTaHaBJIHBaIOT 

Ha y,n:aJieHHH OT CTeH ITOMern;eHH.H) - ycTpOMCTBO HH'leM He o6HapyJKHBa

eT CBOeM aKTHBHOCTH, KaK 6y,n:TO OHO BhIKJIIO'leHO. CTOHT TOJibKO IIO.H

BHTbC.H BHYTPH paMKH-aHTeHHbl MeTaJIJIH'leCKOMY npe.n;MeTy, KaK eM

KOCTb aHTeHHbl H3MeH.HeTC.H ( ee KOHTYP BXO,n:HT B pe3oHaHc c reHepaTO

poM KOJie6aHHH 3q), 11 yCTpo:Hcrno «OJKHBaeTi> - BKJIIO'laeTc.H 

TpenoJKHa.H. cnrHaJIH3aUH.H. MeTaJIJIOHCKaTeJih B n11.n:e paMKH HacTpoeH Ha 

orrpe,n:eJieHHYIO qyBCTBHTeJibHOCTb c TeM, 'lT06bI OH He cpa6aThIBaJI, Ha

npnMep Ha ropcTh MeJIO'lH B KapMaHax BoIIIe,n:rnero 'leJIOBeKa. A BOT 60-

Jiee KpyrrHhIH MeTaJIJIH'leCKHH npe,n:MeT c IIOMOill;hIO TaKoro yCTpo:Hcrna 

6y,n:eT BhI.HBJieH ,n:aJKe Tor.n:a, Kor.n:a ero np.H'lyT, HanpnMep 3aBopa1IHBaIOT 

B HeCKOJibKO CJIOeB q)JlaHeJieBOH TKaHH. Ilo IlOXOIKeMy npHHUHITY 611e

HHH pa6oTaeT o6bI'lHbIH MeTaJIJIOHCKaTeJib, KOTOpbIM HCITOJib3YIOT npH 

pacKonKax apxeoJiorH 11 KJia,n:o11cKaTeJI11. C TOH pa3H11ue:M, 'ITO KJia;:i,orrc-
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KaTeJih pearttpyeT Ha M3MeHeHMe TOHaJihHOCTM 3ByKa, a paMKa 6e3orrac
HOCTM rrepexo,n:MT B 3BYKOBOM (TpeBmKHhIM) pe)KMM M3 pe)KMMa OTKJIIO
qeHHOM 3BYKOBOH CllrHaJIM3aU:Mil. 

I1TaK, Ha rrpMMepe 6attKOB ll 6M3Hec-QeHTpoB, 51CHO, qTO orpaHMqeaMe 
,n:ocTyrra JIHU:, MMeIOIQMX OTHOCMTeJihHO Kpyrrtthre MeTaJIJIMqecKHe rrpe,n:Me
ThI, oKa3hIBaeTca Heo6xo,n:IIMhIM. PaMKII 6e3orracaocT11 BOCTpe6oBaHhI n: 
nopoH: IlOMoraIOT Bhl5IB1ITh JIIIU: c 51BHhIM1I <iTeMHhIMM» HaMepemrnMn: n: 
KOCBeHHO - JIIIQ, c orpaH11qeHHhIM MHTeJIJieKTOM ( 3aqeM )Ke n:,n:Tn: B paMKy 
c 3arrpemeHHh1Mn: npe,n:MeTaMn:?). 

qTO OTm1qaeT Hae OT 6aHKn:poB n:JIII rrpocrn 01mrapxoB? Hey)KeJin: 
B HaIIIMX )KMJIMIQax HeT an:qero u:eHHoro, a caMa HaIIIa :>KM3Hh HaM 
ae,n:opora? 

B MHororrJiattoBoi1: JKM3HII o,n:Horo Moero 3HaKOMoro 6bIJIH rrorrhITKn: 
BHOCa B ero ,n:aqHbIM ,n:OM <iillIOHepaMM» onaCHbIX rrpe,n:MeTOB, Hail:,n:eHHhIX 
npH pacKonKax MeCT Be;:i:ettHa 6oeB BOB. IloJih3yach rrpMHQMIIOM <iM He3a
paJKeHHOe pyJKhe, 6hrnaeT, cTpeJiaeT», oH npeceK ,n:eTcKo-IOHOIIIeCKHM IIhIJI 
<iqepHbIX KJia,n:OHCKaTeJieil:». c IIOMOIQbIO ycTaHOBJieHHOM Ha BXO,n:e paMKM 
6e30ITaCHOCTH c,n:eJiaTb pe:>KHM ,n:ocTyrra B IIOMeIQeHH51 TOJibKO HeBoopy:>KeH
HhIX JIHQ rrpome rrpocToro. 

TaKHM o6pa30M, auqrn He MeIIIaeT o6hrqHoMy qeJioBeKy ycTaHOBHTh 
npu6op, o6Hapy:>KHBaIOIQHM npM BXO,n:e B KBapTIIpy, B ,n:aqHbIM ,n:OM HJIM 
HHoe noMeIQeHIIe HeJKeJiaTeJihHhie orractthre rrpe,n:MeTbI. ,l{Jia IIOBTOpeHmr 
peKoMeH,n:yeMoil: HH:>Ke aJieKTpOHHoil: cxeMhI, r,n:e caMo yCTpolicrno paMKn: 
COCTOHT H3 HeCKOJibKHX ,n:eTaJieM, ll:OCTaTOqHo ,n:a:>Ke He6oJibIIIOro pa,n:HOJII0-
611TeJihCKOro cTaJKa. 

Oco6eHHOCTlll ycTpOMCTaa 

Oco6eHHOCTh rrpe,n:naraeMoro 
so_o_.o_x_16_B~~-~---~~~+V_..n9B ycTpoil:CTBa (KpOMe npOCTOTbI H Ha-

Cl + 

T Rs ;:i:eJKttocTrr - qTo, caMo co6oii pa3y-

C2 
0.05 

Puc. 4.3. 3JieKTpWiecKM cxeMa 
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MeeTca, rr aBnaeTca ocHOBHOM 3a,n:a
qei1: aBTopa rrpH pa3pa6oTKe aneK
TpwrecKrrx CXeM) B TOM, qTo CllrHaJI 
OT paMKH nepe;:i:aeTC51 Ha rrpHeMHHK 
He no rrpoBo,n:aM, a no pa,n:ttoRaHaJiy. 

3To M M3IOMHHKa, M Heo6xo,n:H
MOCTb. Ha PHc. 4.3 rrpe,n:cTaBJieHa 
3JieKTpHqecKaa cxeMa ycTpOHCTBa 
nepe,n:aTqMKa paMKM 6e3onacHOCTM. 
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I .. ·.· Y CTpoilcTBO ncrroJih3yeTc.H coBMeCTHO c npoMbIIllJieHHhIM YKB FM 
npneMHMKOM. lfaJiytJaeMhIM attTeHttoil L 1 cnrnaJI rrepe.n:aT'IMKa yBepeHHO 

npHHHMaeTC.H YKB rrpHeMHHKOM B pa.n:11yce 15 M. 

' B CB.H3M c 3THM npneMHHK MOJKHO pacnoJiaraTb KaK B .n:oMe (rr0Me11Je-

HHH, KBapTHpe), TaK H BHe ero, HarrpHMep, B coce.n:HeM CTpOeHHH (6atte, 

KJiaL(OBKe, Kor.n:a yCTpoilcTBO MOHTHpyeTc.H Ha .n:atJHOM ytJaCTKe ). 

B KatJecrne nptteMHHKa y.uo6Ho 11cnoJib30BaTb «umpp0By10i> Marn11rn-

, Jiy. Cero.n:H.H Bee 6oJihrne aBTOBJia,D,eJihUeB rrp1106peTa10T .UJI.H cBoero «:>Ke
Jie3Horo KOHHi> CD-rrpo11rpbIBaTeJI11, KOHCTpyKTHBHo BXO.UHIUMe B Mam11-

TOJIY H ocpopMJieHHhie B TOM JKe KOpnyce, Il03TOMY CTaphie «UH¢poBHKHi>, c 

OTCeKOM L(JIJ{ MarHHTocpOHHbIX KacceT, ocTaIOTC5I HeBOCTpe6oBaHHbIMH. 

Ilpo.n:aTb HX .uoporo HeB03MOJKHO, a BOT IlOL(XOL(HIUee rrpHMeHeHHe MOJKHO 

ttailTH B KatJecrne np11eMHoro Y3Jia .UJI.H paccMaTpHBaeMoro ycTpoilcTBa. 

,llJIH 3TOM ueJIM peKoMett.n:yro MarHHTOJiy Sony XR-C113 HJIM aHaJIOrtttJ

Hyro. ,llJI.H acpcpeKTHBHOM pa60TbI K Hell HaL(O IlOL(KJIIO'IHTb IlHTaHne ( CTa6n

Jlll3HpOBaHHOe HanpHJKeHMe 12 B nocTO.HHHoro TOKa), aKyCTH'IeCKMe cnc

TeMhI (.n:nttaMtttJecKne roJIOBKM MOIUHOCThIO 1...3 BT c conpoTMBJiettneM He 

Mettee 8 OM) M attTeHHY B BH.Ue oTpe3Ka MHoroJKMJihHoro npoBo.n:a 

MfT<P-0,6 HJIH atta.n:orH'IHOro JZ.JIHHOH 0. 7 ... 1 M. Bee no;i.KJIIOtJeHHH BhI

rroJIH.HIOT K UJTaTHbIM pa3neMaM, ycTaHOBJieHHbIM B MarHHTOJie, KaKOM-JIM-

60 BHyTpeHHeil nepe.n:eJIKM He Tpe6yeTC5I. 

IlpneMHHK (TIOHep) MarHMTOJibl HacTpaHBaIOT Ha 'IaCTOTY OKOJIO 

97 Mfu; Ha CBo6o.n:HhIM OT BemaHHH .unarra30H (6oJiee TO'IHO qacrnTy ycTa

HaBJIHBaIOT aKcrrepuMeHTaJihHO, nccJie,Zl,yH .uuana3oH FM rrpneMmma c rna

roM 0.5 Mfu). 

EJiaro.n:apH ncnoJib30Battu10 MarnHTOJihI B Ka'IecTBe npueMHHKa pa.n:110-

cnrHaJIOB FM .n:nana3oHa, HacTpOHKa tJaCTOThI rrepe.n:aT'IHKa rrpaKTH'IecKH 

CBe.n:etta K HYJIIO, BMecrn aToro npneMHHK no.n:cTpanBaIOT rro.n: tJaCTOTY pa

.unonepe.n:aT'IHKa. fJiaBHOe, lJT06bI 'IaCTOTa nepe.n:aT'IHKa HaXOL(IIJiaCb B 

.u11ana3oHe 94 ... 97 Mfu;, TaK KaK 3TOT L(IIarra30H noKa eme MaJIO 3aHHT Be

maTeJibHblMll rrepe.n:aIOIUllMH paL(HOCTaHI.l;llHMH. 

,lla:JKe B caMOM He Hacb1meHHOM cepBHCHhIMH cpyHKUHHMH YKB FM 

npHeMHHKe eCTb CllCTeMa aBTOMaTH'IeCKOM ITOL(CTpOMKH tJaCTOTbl reTepo

L(HHa (AIJqf), I103BOJI5IIOIUa5I y.uepiKHBaTb HaCTpoilKy Ha npHH.HTblll cur

HaJI B ,Zl,OCTaTO'IHbIX npe,Zl,eJiax. Ilpu npe.n:BapHTeJibHOH HacTpOHKe Ha CHr

HaJI nepe.n:aT'IHKa rrpottcxo.nnT «3axBan ero tJaCTOThI. B .UaJibHeilrneM, rrpn 

caMonpoH3BOJibHOM paccTpOilKe nepe.n:aT'IHKa ( OTKJIOHeHHH 'IaCTOTbI rrepe

,naT'IHKa) cncTeMa Arrqr pa6oTaeT TaK iKe, KaK ecJIH 6b1 rrpo11cxo,nnJia ca-
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MOIIpOH3BOJibH<UJ: pacCTpOMKa KOHTypa reTepo,n:HHa, TO eCTb rro,n:CTpaHBaeT 
reTepo,n:HH TaK, qT06b1 coxpaHHTh rrpHeM cHrHaJia rrepe,n:aTqHKa. 

MmKHo rrpHMeH51.Th H HHOM rrpOMhilllJieHHhIM HJIH caMo,n:eJihHhIM rrpH
eMHIIK pa,n:IIOCIIfHaJIOB YKB FM ,n:I:IaIIa3oHa. Ee.rm OH 6y.n:eT MaJiora6apIIT
HhIM (,n:a)Ke HeKoTOpb1e Mo.n:emr coTOBhIX TeJietj>oHoB cHa6)KeHhI FM-rrpH
eMHIIKOM C y,n:o6HO rrepeCTpairnaeMbIM ,n:HaIIa30HOM), X0351.IIHY eIIIe IIpOIIIe 
CJie,n:HTb 3a rrpoxo,n:OM JIIO,n:eM qepe3 paMKY 6e30ilaCHOCTII, B KaKOM 6bI rro
MeIIIeHHII .n:oMa OH RH Haxo,n:IIJIC51.. 

CxeMa, rrpe,n:cTaBJieHHa51. Ha PHc. 4.3, He co.n:ep)KHT .n:etj>IIU:HTHhIX ,n:eTa
JieM H MO)KeT 6bITh co6paaa B TeqeaHe o,n:Horo ,n:H51.. 

IIpII rro,n:aqe mnamrn aaqIIHaeT pa6oTaTh reHepaTOp Ha TpaH3IICTope 
VT1. KaK TOJihKO 3ap51.,n:IITC51. KOH,n:eHcaTOp Ci qepe3 pe3IICTOp Ri OT IIC
ToqHHKa IIIITaHII51. .n:o Harrp51.)KeHII51. BKJIIOqeHH51. o.n:aorrepexo,n:Horo TpaH3HC
Topa VT1, 3MMTTepHhIM rrepexo.n: 3Toro TpaH3MCTopa OTKpbrnaeTC.H. Ha 6a-
3ax TpaH3MCTOpoB VTi H VT2 rro.HBJI51.IOTC51. KopoTKIIe MMIIYJihChI pa3HOM 
IIO.TI51.pHocTM. Y CHJieHHhie TpaH3HCTopoM VT2, Ha qacTOTe, 3a,n:aHHOM pe
JiaKcau:MOHHhIM reHepaTOpoM, 3TM MMIIYJihChI rrepe.n:a10TC5l. B 3tj>Mp. 

B 0.ll:HOKOHTYPHOM reHepaTope eMKOCTb aHTeHHbI BXO,n:HT B eMKOCTb 
KOHTypa. Ilo3TOMY rrpH rrpH6JIM)KeHHM MeTaJIJIMqecKHX rrpe.n:MeTOB K Ka
TYlllKe Li rrpoHcxo,n:MT H3MeHeHMe qacTOThI reHepaTopa, qTo TaK)Ke rro
cpe.n:crnoM pa,n:MOBOJIH OTpa)KaeTC.H B rrpMeMHMKe. 

MHHH-rrepe,n:aTqHK IIHTaeTC51. OT CTa6MJIH3HpOBaHHOro HCToqHHKa IIM
TaHM51. c Harrp51.)KeHMeM 8 ... i2 B. ,ll.TI51. rrHTaHM51. MHHM-rrepe,n:aTqHI<a MO)KeT 
6bITb HCIIOJib30BaHa TaK)Ke 6aTape51. 6F22 THIIa <1Kp0Ha~. 

IlpH HaIIp51.)KeHMM IIHTaHM51. 9 B TOK IIOTpe6.TieHM51. rrepe,n:aTqMKa OCTaB
JI51.eT 20 MA. 

0AeTanRx 

AHTeHHa Li rrpe,n:cTaBJI51.eT co6oi1 o,n:MH BHTOK pa,n:HOTeJieBH3MOHHoro 
KoaKCHaJibHoro Ka6e.TI51. PK-75 ,n:MaMeTpoM 20 CM. Ifa o603HaqeHHoro Ka6e
JI.H MCIIO.Tlh3yeTC.H ero BHyTpeHH.H.H )KM.Tia (rrpOBO.ll:HMK) M OIIJifaKa (3KpaH) 
Ka6e.TI51., KOTopy10 rro.n:coe,n:HH51.IOT K rnaBHOM )KM.Tie. 

Bee rrocT051.HHhie pe3MCTOpbI TMrra MJIT-0,25 MJIH aHaJiornqHhie c .n:o
nycKOM HOMHHaJia 20%. 0KcM,n:HhIM KOH,n:eHcaTOp K50-29. OcTaJihHhie 
KOH,n:eHcaTOphI THna K10, KM5, K3i-i0 HJIM aHaJiornqHhie. 

BMecm TpaH3MCTopa KTi i 7f wcnoJih3YIOT KTi i 7 c JII06hIM 6yK
BeHHhIM MH,n:eKcoM. Bh1CoKoqacTOTHhIM TpaH3MCTOp KT368A 3aMem110T 
JI106b1M BhICOKoqacTOTHhIM KpeMHHeBhIM, HanpMMep, KT3i01A2, 
KT372A. .. KT372B. 
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KoHCTPYKL\MH paMKM 

B Kaqeerne paMKH HeITOJib3YIOT IIITaTHYIO Kopo6Ky BXO,lJ;HOH ,n:BepH B 

IlOMemeHHe (KBapn1py, KOMHaTy). IleTJIIO H3 KOaKeHaJibHOfO Ka6eJI5I MOH
THpyIOT B JieBOH (mm rrpaBoH) no xo,n:y ,lJ;BH:>KeHH5I qeJIOBeKa, BXO,lJ;5IIUero B 
rroMemeHHe, eTOHKe ,n:BepHoi1 Kopo6Ke Ha ypoBHe rro5.1ea. TaK, 'IT06hr ¢poHT 
rreTJIH 6bm o6pameH K .n:pyroi1 BepTHKaJibHOH eTOHKe ,lJ;BepHOH Kopo6KH. 
PaeeT05IHHe OT rreTJIH aHTeHHhI L1 .n:o 3JieMeHTOB yeTpoiicrBa ,n;oJIJKHO 

eTpeMHTbe5I K MHHHMYMY H He rrpeBbIIIIaTh 1 M. IlpoBo,n:a OT aHTeHHbI H30-
JIHpoBaTb He Ha,lJ;O. 

MoHTa>K paAM03neMeHTOB 

Bee ,n:eTaJIH rrepe,n:aT'IHKa pa3MemaroT Ha rrJiaTe, pa3MepoM 36x22 MM 
e,n:eJiaHHOH H3 ¢oJibrHpOBaHHoro eTeKJIOTeKeTOJIHTa MapKH CT<D-1, 
f<D1-3-rr (HJIH aHaJiom'IHoi1). Ha ¢oJihmpoBaHHoli rroBepxHoeTH IIJiaThI 
eKaJibITeJieM HJIH HO:>KOM ,n:eJiaIOT IIpOpe3H TaK, 'IT06hI pa36HTb ee Ha 3JieK
TpH'IeeKH H30JIHpoBaHHhie .n:pyr OT .n:pyra eeKTopa. K eeKTopaM rrpttrrattBa
IOT Bee 3JieMeHThI yeTpoi1eTBa «ero5Il>, CTpeM5Ieh MaKeHMaJihHO yKopoTHTh 
HX BbIBO,lJ;bl. IlJiaTy pa3MemaIOT B .n:mmeKTpH'IeeKOM KOprryee H3 IIJiaeTMae
ehI rro.n:xo,n:5Imero pa3Mepa. 

Hana>1<1>1aaHMe 

II ptteMHHK BKJIIO'IaIOT H nepeeTpoemreM IIIKaJibI B ,n:ttarra3oHe 
94 ... 97 Mfu: (rrotteKoM eHrnaJioB pa,n:ttoeTaHu;tti1) ttacTpattBaIOT Ha em
HaJI rrepe.n:aT'IHKa, rrpH 3TOM B tJ:HHaMHKax rrpHeMHHKa 6y,n:eT CJibIIIIeH 
ettrHaJI 3ByKoBoi1 qaeToThI. Pe:>KHM Arrqr B rrptteMHHKe ( eeJIH HerroJih3Y
ereH rrpHeMHHK e TaKHM pe)KHMOM) Ha BpeMH Haerpoi1KH OTKJIIO'IaIOT, 
rrpH 3TOM B03paeTaeT qyBeTBHTeJihHOeTh rrpHeMHOfO KaeKa.n:a (B HeeKOJib
KO pa3). 

CHaqaJia HaJia:>KHBaIOT reHepaTop. qaernTy reHepaTopa Ha TpaH3HeTo
pe VT1 BhI'IHeJI5IIOT no ¢opMyJie: 

F = -
1
-· x In (-

1
-), 

RC 1-n 

r.n:e F - qaernTa reHeparnpa; 
R - eorrpoTHBJieHHe pe3Hernpa R1, OM; 
C - eMKOeTb KOH,lJ;eHCaTOpa C 1, <D; 
n - KO::JcPcPMU:HeHT rrepe,n:a'IH ITO TOKY O,n:Horrepexo.n:Horo TpaH3MeTopa. 
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IlpM ttcrrpaBHOM TpaH3Hcrnpe VT1 H oTcyTCTBHH ourn6oK B MOHTaJKe 

HaJiaJKHBaHHe reHepaTopa CBO/J,HTC.R K IIO,llCTpOHKe KOHTypoB H ycTaHOBJie

HHIO Heo6XO,ll;HMOH p;eBHaQHH ( OTKJIOHeHH.R) qacTOTbI KOJie6aHHH. 

IIpoBep.RIOT pa60Ty reHeparnpa BOJIHOMepoM HJIH HH,llHKarnpoM Bb1co

KoqacToTHoro Harrp.RJKemrn. l13MeHeHHeM miaMeTpa aHTeHHhI Li yCTaHaB

JIHBaIOT qacTOTY reHeparnpa, rrpttMepno paBHOH 94 ... 97 Mfu;. lfacrnTy Kop

peKTHpyroT rron6opoM corrpoTHBJieHH.R pe3HCTopa RS B 11.Harra3oHe 

1S ... 2S KOM. 

Oco6eHHOCT111 BKJ1t0'ieH111s:i aHTeHHbl 

IlpMKOCHOBeHHe K anTeHHe L1 MHHH-rrepenaTqHKa rrpHBO/J,HT K H3Me

neHHIO B He6oJihlllHX rrpeneJiax 0.1...0.2S Mfu; pa6oqeH: qacTOTbI rrepenaT

qJ1Ka . .3TO CBOHCTBO Bcex 3JieKTpHqecKMX cxeM, CKOHCTpyHpOBaHHbIX 6e3 

IIpHMeHeHH.R KBapu;eBOro pe30HaTopa, TO eCTb 6e3 CTa6HJIM3aQHH qacTOTbl 

reHeparnpa. 0,llHaKO B ,llaHHOM CJiyqae B COOTBeTCTBHH c Y3KO cneQHaJIH3M

poBaHHblMH H qaCTHblMM 3ap;aqaMM no HCIIOJib30BaHHIO rrpep;JIOJKeHHOro 

yCTpOHCTBa c 3TMM MOJKHO cornaCHTbC.R. 

,llaHHOe 3aMeqaHHe BaJKHO /J,JI.R o6inero IIOHHMaHmI rrpHHQMIIa pa6oTbl 

3Toro ycTponcrna. ,llJI.R yMeHhllleHH.R qyBCTBHTeJibHOCTH aHTeHHbI L 1 H 

KacKana Ha TpaH3HCTOpe VT2 11.HaMeTp aHTeHHbr Hano yMeHblllHTb HJIH 

Y.llaJIMTb ee OT paMKM·/J,BepHoro KOC.RKa, crrp.RTaB rny6JKe B CTeny. IlpM 3TOM 

IIOTpe6yeTC.R BHOBb HaCTpOHTb rrpHeMHHK Ha qaCTOTY rrepe11.a~HKa. 
,llJI.R 3KCIIepHMeHToB c yCTpOHCTBOM MOJKHO BMeCTO aHTeHHbl BKJIIO

qJ1Tb .n;pocceJib (THIIa .llM-0,4 HJIM aHaJiornqHbIH) c MH.llYKTHBHOCTbIO 

200 ... 220 MKfH HK rnqKe coemrneHH.R 3JieMeHTOB Li H CS no,llcoenHHHTb 

npoBO.D; /J,JIHHOll 70 ... 90 CM B Kaqecrne aHTeHHbI. 
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4.5. AOPA60TKA KBAPTMPHoro 
3BOHKA C AMCTAHU,MOHHblM 
YnPABnEHMEM 

Ilo.HBllBIIUieC.SI B rrpo,uaJKe KBaprn:pHbie 3BOHKH c )J,HCTaHJ:J;HOHHbIM 

yrrpaBJieHn:eM (no pa,UHOKaHarry) H Bbr6opoM MeJIO)J,HM MoryT IIOCJIYJKHTb 

pa,uHOJII06HTeJIIO HHTepeCHblM cpe,UCTBOM )J,JJ5I pa3BJie'leHH.SI. (Ilpuo6peCTH 

HX MO)KHO B cynepMapKeTaX, B Mara3HHax 3JieKTpOHHKH H CTpOHTeJibHbIX 

TOBapoB.) KynuB TaKoe yCTpoiicrno (cTOHMOCTbIO ,uo 800 py6.), HeTpy,utto 

)J,OIIOJIHHTb ero npOCTOM npHCTaBKOM. Ilo nacnopTHblM ,uaHHbIM TaKOM 3BO

HOK (ttanpHMep, qmpMbI Paget Trading Ltd) npe,uCTaBJI.HeT co6oii aJieK

TpOHHoe ycTpOHCTBO, COCTO.Hlllee H3 pa,uuonpHeMHHKa H nepe,uaT'lHKa CHr

HaJIOB pa,uuoqacTOTbI 433.925 Mfu. 

,l{arrbHOCTb .ueil:CTBH.H ycTpoiicrna )J,OCTHraeT 100 M B ycJIOBll.HX rrp.HMOH 

Bll)J,HMOCTM, 'ITO OKa3bIBaeTC5I BIIOJIHe )J,OCTaTO'lHbIM )J,JI.H yrrpaBJieHH.H B 

rrpe,ueJiaX cpe,uHecTaTHCTM'leCKOM KBaprttpbl HJIH )J,OMa. 

liITaK, yCTpOHCTBO COCTOMT H3 rrepe,uaT'lHKa M rrpHeMHHKa pa,UHOCHrHa

JIOB. Ilepe,uaT'lHK, BHeIIrne npe,ucTaBJI.SIIOlllHM co6oii Koprryc B BH,ue 6peJIKa 

)J,JI.H KJIIO'leii, pa3MepoM co CTaH,uapTHblll CIIH'le'!Hblll KOpo6oK B .uopa60TKe 

He tty)K_uaerrn. Bee, 'ITO rroTpe6yeTc5I )J,JI5I ero 3cpcpeKTHBHOro cpyHKIJ;HOHH

posaHH.H - 3TO MeH.HTb pa3 B IIOJITOpa-,uBa ro.ua aKKYMYJI5ITOPHYIO 6aTape10 

( TaKYIO )Ke, KaKa5I ycTaHOBJieHa B 60JibllIHHCTBe rrepe,uaT'UIKOB-6peJIKOB 

oxpattHoii rnrnarrH3au1rn .UJI5I asrnMo6ttJieii). Ee Harrp.H)KeHue 12 B, 23AE, 

cpttpMa-npoH3BO,UHTeJib GP Ultra, HO MOJKeT 6bITb H JI106a5I ,upyra.H. 

AttTeHHa nepe,uaT'lMKa - KycoK MHOfO)KHJibHOro npoBo,ua B rrOJIHXJIOp

BttHHJIOBOtt H30JI.HIJ;ttM .UJIHHOii 10 CM pacrroJIO)KeH cnMpaJibIO BHYTPH Kop

nyca nepe.uaT'lHKa. JlJI.SI Toro 'IT06hr HeCKOJibKO yBeJIH'lHTb ,uaJibHOCTb 

,11;eiiCTBH5I Bcero ycTpOMCTBa Heo6xo.UHMO, BMeCTO UITaTHOM aHTeHHbI, ycTa

HOBHTb TeJieCKOIIH'leCKYIO (HanpHMep, OT npOMblllIJiemi;oro pa.n,wonpHeM

HHKa) HJIM B KpaiiHeM CJiy'lae MCIIOJib30BaTb B Ka'lecrne aHTeHHbI aHaJIO

rH'lHblll UITaTHOMy MHOfO)KMJibHblll npOBO)J, )J,JIHHOM 90 ... 110 CM, pacrryUIMB 

(KaK JienecTKH IJ;BeTKa) Ha KOHIJ;e TOHKHe npOBO)J,HMKH (,uHaMeTp pacxo,11;51-

lllHXC.H JienecTKOB 6 ... 8 CM. Toma npH aHaJIOrHLJ:Hoii ,11;opa60TKe attTeHHbI B 
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rnaaa 4. PaA111ocaH3b 

rrpHeMHHKe y.n:aeTC.H IIOJiytIHTb ,ll;aJibHOCTb pa60TbI .n:o 400 M B ycJIOBH5IX 
IIp5IMOM BH,ll;IIMOCTH. 

Ha PHc. 4.4 tt3o6pa1KeHa 3JieKTpttqecKaH cxeMa rrpIICTaBKH, o6ecrreqIJ
Baroru:e:i1: .lJ:IICTaHI.lHOHttoe yITpaBJieHIIe 3JieKTpoJiaMITo:i1: HJIH HHo:i1: rro.n:o6-
Ho:i1: Harpy3KOM. 

500.0, 16 B 

R4 
10• 

C2 KBblB.14001.1 V01 K,(\105A +Vn5B 

+ 5.0 
168 

001 K561TM2 

Q 2 

Kl P3C 35 (PC4.569.600-03) 

R3 
270 

-----KBblB.7 
001.1 

Kl.1 

~~· 
220 B/100 BT 

Puc. 4.4. 3JieKTPlr'IeCKa5! cxeMa ){OIIOJIHemrn K pa.zi;II03BOHKY 

Bxo.n: yCTpo:i1:crna ITpttCTaBKH ITO.ll:KJiroqaeTcH K 6a30BO:i1: ITeqaTttoil: ITJia
Te paLJ:H03BOHKa He3Kpami:poBaHHbIMH ITpoBo.n:aMH TIIrra MIT<D-0,4 (HJIH 
aHaJIOmqHbIMH), ITPH 3TOM ITOLJ:KJIIOqaeTC.H o6ru:rrH: ITpOBO.lJ: ll BXO,ll; 3JieMeH
Ta MHKpocxeMbI DD 1.1. IlocJie.n:ttrrH: ITO.ll:KJIIOqaeTC.H K KOHTaKTY ( BhIBOLJ:Y) 
6 MHKpoc6opKH U2, HMe10ru:eH: MapKHpOBKY cainebo CL 102K 0985RX 
( 55-10985-101 ). KpoMe Hee B 6a36Boil: cxeMe ITprrcyTcrnyeT JiomqecKa.H 
MimpocxeMa, BKJIIoqeHHaH ITO cxeMe 3aLJ:aroru:ero rettepaTopa IIMITYJibCOB 
(OH HyJKeH LJ:JI.H MHKpoc6opKH cpopM11poBaTeJI.H MeJIO,ll;IIqHbIX CIIrHaJIOB 
U1) CD4069UBC, II caMa MHKpoc6opKa, o6ecrreqIIBaIOru:aH 3TH MeJIOLJ:HH, 
- U1 - otta MapKIIpoBaHa sound 0985MCU (55-10985-400). OrnwrnTb 
u 1 OT U2 MOJKHO He TOJibKO ITO COOTBeTcTByIOru:HM o6o3HaqeHII5IM Ha 6a-
30BOH ITeqaTHOH ITJiaTe, HO II ITO TOMy, qTQ MHKpoc6opKa U1 /'iByCTOpOH
H.H.H, a U2 c o.n:ttocTOpOHHIIM MOHTaiKOM MIIKp03JieMeHTOB. IlpII ITOCTJITJie
HHII pa.n:110CHfHaJia - HMIIYJibCa OT ITepe,n:aTq11Ka ( ero ,l{JIHTeJibHOCTb OKO
JIO 2 c o6ecneqIIBaeTC5I cpyHKUHOHaJibHO ITepeLJ:aTqIIKOM-6peJIOKOM He 
3aBIICIIMO OT ITPOLJ:OJIJKHTeJibHOCTII B03,ll;eHCTBH5I Ha KHOIIKY ITO.n:aqII CIIrna
Jia B HeM) H~ Bbrno.n:e 6 U2 ypOBeHh rnrnana 113Memi:eTC.H c Hl13KOfO Ha 
BbICOKHH. Bbrno.n: 6 U2 no neqarnoMy MOHTaJKy coeLJ:IIHeH c BbIBO.ll:OM 

222 ----



4.5. ,Qopa60Tka KBapntpHoro 3BOHK8 c AMCT8H1'MOHHblM ynpaaneHM9M 

9 u 1. IlocJie.UHllH 5IBJI5IeTC5I BXO.UOM ynpaBJieHirn .UJI5I cpopMHpOBaTeJI5I Me

JIO,UHqHoro cnrnaJia. TaKHM o6pa3oM, .UJI5I Toro, qrn6hr Bo BpeM5I nepe,uaqn 

CHrHaJia no pa,ll.HOKaHaJIY He BKJIJOqaJICH MeJIO,ll.HqHbIH 3BOHOK, ,ll.OCTaToqHo 

r.: pa3opBaTb neqaTHhIH npoBO,ll.HHK OT BbIBO,Ua 6 U2 .uo BblBO,ll.a 9 U1. I1Jrn 
~ OTnaHTb O,ll.HH H3 npOBO.UHHKOB, Be.uymnx K MHHHaTIOpHOH .UHHaMnqecKoii: 

!' t: 

fOJIOBKe 3BOHKa. 

np111H1.4Mn pa60Tbl nplllCT8BKlll 

OcHoBoii: cxeMhI Ha PHc. 4.4 5IBJIHeTCH Tpnrrep Ha O.UHOM 3JieMeHTe no

nyJI5IpHoi1: MHKpocxeMbI K561TM2. He Bl(aBaHCb B no.upo6HOCTH ee pa6o

i Tbl ( 06 3TOM MHOro HanncaHO B .upyroi1: JIHTepaType ), OTMeqy TOJibKO caMoe 

rnaBHOe: B 3TOH MHKpocxeMe 2 D-TpHrrepa, Ka.IK,ll.blll H3 KOTOpbIX co.uep

.IKHT no .UBa Bxo.ua acuHxpoHHoro ynpaBJieHHH S u R. Tpurrep nepeKJIJOqa

, eTCH no noJIOJKHTeJibHOMY nepena.uy Ha TaKTOBOM Bxo.ue c (BblBO.U 3 
, DD1.1). Ilpn 3TOM JiomqecKHtt ypoBeHb, rrpllcyTcrnyromuli Ha Bxo.ue D, 

nepe.uaeTcH Ha npHMOli BhIXo.u Q. Ilpu BbICOKOM JiomqecKOM ypoBHe 
Ha Bxo.ue c6poca R TpHrrep 06tty1rneTC5I. Hanp5I.1KeHHe nuTamrn ttaxo.uuTc5I 

B npe.ueJiax 5 ... 15 B. 
Tenepb, 3HaH pa6oTy MMKpocxeMhI DD1 MO.IKHO noHHTb 06111uli npH

HJ.tMn pa60TbI npucTaBKM. 
Ilpu BKJIIOqeHllM nllTaHHH B nepBbIM MOMeHT BpeMeHM Ha BXO.U R 

DD1.1 6Jiaro.uapH pa3pH.1KeHHOMY KOH.UeHcarnpy C2, rroCTynaeT BhICO

KM:ti JiomqecKuii ypoBeHh, KOTOphIM o6HyJIHeT Tpnrrep - Ha npHMOM BbI

xo.ue Q ycTaHaBJIMBaeTrn HI13KH:ti ypoBeHh Harrp5I.1KeHM5I. Tpatt3McTop 

VT1 3aKpbIT, peJie Ki o6ecToqeHo, JiaMna EU He ropnT. 

IJpMMepHO qepe3 CeKyH.Ubl (3TO o6yCJIOBJieHO eMKOCTbIO OKCll.UHOrD 

KOH.UeHcarnpa C2 u conpoTMBJieHHeM pe3ncrnpa R 1) nepBbitt 3apH.UHTC5I 

rroqTll .uo HarrpH.IKeHMH IIllTaHMH u ypoBeHb Ha Bxo.ue R (BbIBO.U 4 DD1.1) 

rrepeMeHHTCH Ha HI13KH:ti. Terrepb Tpurrep roTOB K rrpueMy CllrttaJIOB no 

TaKTOBOMY Bxo.uy C, MMeromeMy, KaK CJie.uyeT M3 cxeMbI, HI13KH:ti ucxo.u

HhIM ypoBeHh. Kor.ua c rryJihTa-6peJ10Ka rroCTyrraeT B 3cpnp pa.uHOCllrHaJI M 

rrpHHMMaeTrn rrptteMHhIM yCTpoiicrnoM, Ha Bxo.u C MHKpocxeMbI DD1.1 OT 

cxeMhI .UMCTaHllMOHHoro 3BOHKa nocTyrraeT BhICOKH:ti ypoBeHb. BCJie.uc

TBMe 3TOfO Tpurrep nepe6pacbIBaeTC5I B .upyroe ycToiiqHBOe COCT05IHMe -

Tenepb Ha ero np5IMOM Bh1xo.ue Q BhICOKH:ti ypoBeHb Harrp5IiKeHMH. 

TpaH3HCTop VT1 BKJiroqaeT peJie K1, aero KOHTaKTbI B CBOIO oqepe;:i:h 3aMbI

KaIOT 3JleKTpHqecKyro uerrh nuTaHHH ocBenneJibHOii: JiaMTibI EL 1. B TaKoM 

COCTOHHMH TpMrrep HaxO.UHTC5I .uo CJie.uyromero IlOJIOiKMTeJlbHOfO cppOHTa 

MMTIYJihCa Ha Bxo.ue c. Ilpu ero nocTyrrJieHMH (BcJie.UCTBMe IIOBTOpHoro Ha-
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rnaaa 4. PaA111ocast3b 

JKaTM.H KJiaBMillH Ha IIYJibTe-6peJIOKe), Tpttrrep rrepexo,U:HT B MCXO,U:HOe co

CTOHHHe, a ocBeTMTeJibHaH naMrra EL1 o6ecTo•nmaeTcH. 

Uerrh C2R1 o6ecrreqMBaeT c6poc Tpttrrepa MMKpocxeMbI DDi B ttcxo,u:

HbIH pe:>KHM OJKM,U:aHM.H rrpM BKJIIoqeHMM IIHTaHM.H. 0KCM,ZlHblll KOH,ZleHca

TOp Ci BhIIIOJIH.HeT cpyHKUMIO cpHJibTpyromero 3JieMeHTa no IIHTaHMIO . 

.l{uoa VD i rrperr.HTcrnyeT 6pocKaM o6paTHoro ttarrpaJKemrn rrpu BKJiroqe

HHH/BbIKJIIOqeHHH peJie. 

CyMMapmIB MOIUHOCTb KOMMYTHpyeMott Harpy3KM 3aBHCMT OT rrapa

MeTpoB ane1npoMarHMTHOro pene Ki M B HameM cnyqae orpaHMq1maeTc.H 

i50 BT. 

Ifa-3a He6onhIIIoro KOJIHqecrna attcKpeTHhIX aneMeHTOB rrpHCTaBKM, 

BCe OHM MOHTHpyIOTC.H Ha yqaCTKe rrep¢opttpoBaHHOH IIJiaTbl pa3MepoM 

30x40 MM H, BMeCTe c coe,U:MHMTeJibHbIMH rrpoBO,ZlaMH, IIOMemaIOTC.H B 

IIITaTHbIH Koprryc ,U:HCTaHQHOHHOro 3BOHKa B OTCeK ,ZlJI.H aBTOHOMHbIX ane

MeHTOB mITamrn . .l{mI yMeHbIIIeHHH B03,U:eHCTBH5I 3JieKTpHqecKMX IIOMex 

JKeJiaTeJibHO, 'IT06bI rrpoBo,u:a, coe,u:rrn.SIIOilJ;Me yCTpoikTBo c HCTO'IHHKOM 

IIMTaHH.SI M ttaymtte OT pene Ki K OCBeTMTeJibHOM JiaMrre, MMeJIH MMHM

MaJibHYIO ,U:JIHHy. 

Hana>K11teaH111e 

YcTpoilcrno rrpttcTaBKH B HaJiaJKMBaHHM He HyJK,u:aeTc.SI. Ilptt ttcrrpaB

HhIX ,u:eTaJI.HX M 3JieMeHTaX pa60TaeT cpa3y M acpcpeKTMBHO. 

0AeTam1x 

ITocTO.HHHhre pe3MCTOpbr MJIT-0,25 (MF-25). 

0KCH,ZlHbie KOH,ZleHcaTOpbr THrra KSO-26 Ha pa6oqee Harrpsi::>KeHHe He 

Mettee 16 B. OcTaJibHhie Herrom1pHbre KOH,ZleHcaTOpbI TMIIa KM-6:0. 

MttKpocxeMy DD1 (K561TM2) MO:>KHO 3aMeHHTb K561TM1 6e3 

ymep6a an.SI 3cp¢eI<TMBHOCTM pa6oTbI Y3Jia, HO B 3TOM CJiyqae rrplI.n;eTCSI H3-

MeHHTb cxeMy, TaK KaK BbIBO,U:bl y 3TMX MMKpocxeM HMeIOT pa3Hoe Ha3Haqe

Hlle. Ilo.z:i:po6HyIO HHcpopMaQHIO 0 TaKOM BapHaHTe 3aMeHbI MO/KHO YTO'I

HHTb B crrpaBO'IHMKax no coBpeMeHHbIM KMOil-MHKpocxeMaM. 

TpaH3MCTOp VT1 - rroJieBo:H:, c 6onhIIIMM BXO,llHbIM corrpoTMBJleHHeM. 

3TO II03BOJI.HeT MHHMMH3HpOBaTb TOK yTe'IKH B COCTOHHHH OJKH,U:aHHH pa

,llMOCiffHaJia M rrpaKTH'JeCKM He OKa3bIBaeT BJIM.HHHH Ha BbIXO.ZJ: TpHrrepa, 

HecMoTp.SI Ha orpaHttqnBaromtt:H: pe3ucTop R2 c MaJibIM corrpoTHBJieHMeM. 

Pene Ki MOJKHO 3aMeHMTh Ha P3C43 (ncrroJitteHMe PC4.569.20i) 1rnn 

.z:i:pyroe, paccqMTaHHOe Ha Harrp.SI)l(eHMe cpa6aTbIBaHM.SI 4 .. .4.5 B M TOK 

10 ... 50 MA. y CTaHaBJIMBaTb B yCTpOMCTBO peJie c TOKOM BKJIIO'IeHM.SI 6onee 
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4.5. Aopa6oTKa KaapTMpHoro 3BOHKa c AMCT&HL4MOHHblM ynpaaneHMeM 

100 MA He)l{eJiaTeJibHo, TaK KaK yrrpanmuomn:il pa6oToiI peJie TpaH3MCTOp 
VT1 HMeeT orpaHwieHn:e no MOmHOCTM. 

BMecTO KII540A MO)l{HO rrpn:MeHMTb rroJienoil TpaH3MCTOp mo6oil l13 
cepMM KII501, KII540 MJIM ero 3apy6eJKHbie amuwrn BUZ11, IRF510, 
IRF521. 

CneTO.llHO.ll HU - mo6oil, c ero rroMombIO y.llo6Ho KOHTpoJIHponaTb 
cpa6aTbIBaHMe peJie M 3aMbIKaHMe MCIIOJIHMTeJibHbIX KOHTaKTOB. Ilpn: Heo6-
XO,llMMOCTM 3JieMeHTbI HL1, R3 M3 cxeMbI MOJl<Ho HCKJIIOqMTb 6e3 rrocJie)l
CTBMH. lllTaTHbIH BKJIIO'IaTeJib OCBemeHM.H Ha cxeMe IIOKa3aH IIO,l{ HaMMe
HOBaHMeM SAL 

Eme o,nHa npoMhIIllJieHHo rrpe.nycMoTpeHHAA B ycTpoilcTBe onQM.H -
CBeTO)lMO,l{HblH CMfHaJIM3aTOp CHHJl<eHM.H HaIIp.HJl<eHM.H IIMTaHM.H npHeMHM
Ka. CneTO.llMO.ll Ha'IMHaeT cBeTMTbC.H, ecmf HarrpmKeHite nMTaHM.H ycTpoil
crna oKa3brnaeTC.H HM:>Ke +4.5 B. B 6a30BOM napttaHTe npe.n:ycMoTpetto 
aBTOHOMHoe IIHTaHMe - 3 IIaJib'IMKOBbIX ::rneMeHTa no 1.5 B KaJK.llbIH. Ho B 
ycJioBM.HX peKoMeH.nyeMoro npttMeHeHM.H ycTpoilcTBa .llMCTaHUMOHHOro 

. 3BOHKa JIY'Illle ncero ocyru;ecTBJI.HTb CTaUHOHapHoe IIMTaHMe OT CTa6MJIM3H
poBaHHOf0 HCTO'IHMKa IIMTaHmI c Hanp.HJKeHMeM 5 B. CTa6ttJIM3aun:.H rr»Ta
roru;ero Hanp.HJKeHH.H BbI6ttpaeTC.H TaKa.H, 'IT06bI OTKJIOHeHMe He rrpeBbilla
JIO ±5%. TaKHM HCTO'IHHKOM MOJKeT 6hITb, HarrpHMep, cTa6HJIH3aTOp Ha 
MHKpocxeMe KP142EH5A. ToK nOTpe6JieHH.H nepe,n:anttKa B aKTHBHOM 
peJl<ttMe 35 MA. ToK noTpe6JieHH.H OT ttcrnqHMKa mnaRM.H nptteMHoro yaJia 
He npeBbimaeT 10 MA B peJKHMe OJKH.llaHM.H H yneJIH'IMBaeTc.H .llO 50 MA nptt 
BKJIIOl.{eHHH yKa3aHHOfO B cxeMe peJie. IlpH ,n:pyrnx THIIaX peJie TOK IIO
Tpe6JieHH5I MOJKeT HMeTb ,npyroe 3Ha'IeHHe. 
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rllABA 5 

VT1, VT2 
Mn35 ... Mn37 
KT312(A B 
KT3102 (·;,: )I(), )KTKT306 (A6), 

... • 342B 



5. 1. ABTOMATM"IECKOE BKnlO"IEHME 
KOnOHOKA/ISI nK 

--
EcJIH KOJIOHKH ycTaHOBJieHbI rroo.n;aJJb OT MecTa onepaTopa, TaKoe rro

JIOJKetttte BpH.n: JIH MOJKHO Ha3BaTh y.n:o6ttbIM, oco6eHHO eCJIH IIOJib30BaTeJib 
JKeJiaeT rrpocMoTpeTh tta DVD-peKop.n:epe q:mJihM HJIH mo6bre .n:pyme BH
neonaHHhie, corrpoBoJKAaeMhie 3BYKOBhIM 0¢opMJiem1eM. Be.n:h ay.n;HoKo
JJOHKH KOMIIhIOTepa (.n:aJiee IIK) Ha.n:o BKJiroqaTh oT.n;eJJbHhIM BKJJroqaTeJJeM 
Ha HX KOprryce. 

KaK c.n:eJiaTb TaK, qT06b1 3BYIWBhre KOJIOHKH BKJIIOqaJIHCh aBTOMaTH-
11eCKH BMecTe c aKTHBauueH: IIK? 

CaMoe rrpocrne pernetttte HarrparnttBaeTCH caMo co6oH: - rro.n;KJJroqHTh 
IIK H KOJIOHKH B o.n:ttH ::iJieKTpu11ecKttii: KOHTyp-¢HJibTp, HanpttMep SVEN 
OPTIMA, H BKJIIO'IaTb Bero arrrrapaTypy o.n;HHM BKJJIO'IaTeJJeM.Ha Koprryce 
TpoiiHHKa. Ho ecTb H .n:pyroii rryTh. 

3a.n;aBrnnch ueJJhro aBTOMaTH3HpoBaTb BKJJIO'Ietttte KOJIOHOK .n;JIH IIK 
3JieKTpOHHhIM crroco6oM, MHOH pa3pa6oTatta cxeMa, rrpe.n;CTaBJieHHaH Ha 
Puc. 5.1. 

Vex 

Cl • 

~oo""""I 
R2 

2.2K 

VT2 KT8156 

Rl 5.6K 

4 VD1 K,115216 

USB 
1 ... l 

• C2 

I""""" 

Puc. 5.1. 3JieKTpHqeCKaH cxeMa .n:onoJIHeHMH K AC IIK 
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5.1. ABTOM8TM'feCKOe BKnlO'feHMe KOnOHOKAllSI nK 

CaMbIH rrpocrnw crroco6 aBTOMan13nposaTb BKJIIO'leHHe aKyCTH'lecKo:H 
i cncTeMbI (AC) IIK BO speM.H pa6oTbI cncTeMHoro 6JioKa - HCIIOJib30BaTb 

CTaH,naprnyro 1rnrny USB. 
CoBpeMeHHble TIK rro3BOJI.HIOT rro,nKJIIO'laTb K nnrne USB pa3JIH'lHbie 

rrepmpepHMHbie ycTpowcrna - CKaHepbi, WEB-KaMepbI, rrpnHTepbI, un
¢poBbie ¢ornarrrrapaTbI H M.Hbie nepn¢epHMHhie yCTpolicrna. B ceMeikrne 
Pentium-4 Ha 3a}lHeM rraHem1 cncTeMHoro 6JioKa pacrroJiaraeTc.H He Mettee 
6 Bbixo,noB .UJI.H rro,nKJIIO'lemui: ycTpowcrn corrp.HJKeHH.H c USB-rropToM. 

,llm1 Tex AC, B KOTopbIX He rrpe.nycMoTpetto aBTOMaTH'lecKoe BKJIIOqe
HHe COBMeCTHO c aKTM.Ba11nei1: cncTeMHoro 6JioKa TIK (a TaKHX cero,nH.H 
60JibllIM.HCTBO B 11eHOBOM .nnarra30He .no 1000 py6.), 6y,neT IIOJie3HOM .nopa-
60TKa, rrpe,nJiaraeMa.H B ,naHHOH CTaTbe. OcyllleCTBHTb ee crroco6eH JII06oi1: 
qeJioBeK, MaJIO-MaJibCKH 3HaKOMbIH c IIa.HJibHHKOM H OCHOBaMH 3JieKTpO
TeXHHKl1. 

Y3eJI .norroJIHeHH.H rrpe,ncTaBJI.HeT co6o:H TpaH3HCTopHbIH KJIIO'I Ha co
CTaBHOM TpaH3HCTope VT1, VT2, KOTOpb1ii: yrrpaBJI.HeTc.H IIOJIOJKHTeJibHhIM 
rrOTett11naJ10M (pa3oeM USB) +5 B. 3rn Harrp.HJKeHHe cHHMaeTC.H c coe,nH
HHTeJibHOro Ka6eJI.H (Jiro6o:H Kott¢nrypan;Hn USB - JIHillb 6b1 OH co.nepJKaJI 
Hanp.HJKeH11e +5 B). B aBTopcKoM BapttaHTe npnMeH.HeTCH coe.unmueJib 
USB c BCTpoeHHbIM CBeTO,llHO}lOM-rro,aCBeTKOM. YrrpaBJI.HIOlllHM cnrnaJI 
MO/KHO B351Tb tterrocpe,ncrneHHO c MaTepHHCKoii: IIJiaTbI TIK, o,aHaKo, 'lT06b1 
He orryTbIBaTb CHCTeMHbIM 6JIOK ~6opo.no:H:i> H3 IIpOBO}lOB, MO)KHO B351Tb 
yrrpaBJI.HIOlllHM cnrnaJI c JI106oro H3 coe,nHHHTeJibHbIX Ka6eJieii: USB, n.ny
lllHX K cKaHepy, WEB-KaMepe HJIH K .npymM rrepn¢epHHHbIM ycTpoll:cTBaM. 

,llJI.H a.uarrTaIIHH K y3Jiy yrrpaBJieHH.H BKJIIO'leHH.H KOJIOHOK AC TIK 
pa3oeM USB BcKpbrnaroT (pa36npaIOT) n rro,nKJIIO'laIOT K BbIBo,naM 1 11 4 co
oTBeTcrneHHo cxeMe, rrp1rne,neHHoii: Ha PHc. 5.1, rrpoBo,nHHKH, coe,llHH.HIO
lllHe TpaH3HCTOpHbIH KJIIO'l VT1, VT2 H KOJIOHKH AC IIK. B nocJie}lttee 
speM.H B po3HH'lHOH npo.naJKe II051BHJIHCb coe,nM.HHTeJ111 USB c BCTpoeH
HblM CBeTo,ntto,noM-no,ncBeTKOH B npo3pa'IHOM Kopnyce. B TaKoM cJiyqae 
HaXO)K}leHHe KOHTaKTOB }lJI.H IIO}lKJIIO'leHH51 }lOilOJIHHTeJibHOro o6opy,noBa
Hl151 .HBJI51eTc.H Ha1160Jiee npocrnli 3a.uaqell:. 

TpaH3HCTOpHbIM KJIIO'l c BCIIoMoraTeJibHbIMH aneMeHTaM11 pa3MelllaeT
C51 BHYTPH Koprryca TIK. Coe,nHHemrn ocyllleCTBJ151IOTCH m6KHM aKpaHttpo
aaHHbIM rrpoao.noM. Ho ecm1 paccT051HHe OT AC TIK .no pa3oeMa USB He 
npeBblrnaeT 1 M, TO coe,nHHeHH51 MOJKHO BblIIOJIHHTb 11 He3KpaH11pOBaHHbIM 
npoao,aoM THna MIT<D-0,6 HJIH MIT<D-0,8. 

Ilp11 BKJIIO'leH1111 c11cTeMHOro 6JioKa TIK ynpaBJI51IOllll1H cHrnaJI aMnJIH
Ty.no:H + 5 B qepe3 ,n110.n VD 1 noczynaeT Ha KJIIO'l VT 1, VT2 11 BKJIJO'laeT era. 
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IlpH BbIKJiroqeHHH CHCTeMHOro 6JIOKa yrrpaBJI.HIOIUHH CHfHaJI c pa3'b

eMa USB rrpon~aeT, H KOJIOHKH AC IlK aBTOMan1qecKH OTKJIIOqaroTC.H. 

Y3eJI He Tpe6yeT HaCTpOHKH H rrpH HcnpaBHbIX .ueTaJI.HX Haq11HaeT cpa-

3y Ha,nhrrno pa6oTaTb. fieqaTHa.H rrnaTa He pa3pa6aTbIBaJiacb, TaK KaK nee 

HeMHoroqHcJieHHbie 3JieMeHTbI MOHTHPYIOTC.H Ha nITaTHOH rreqaTHOH rrJiaTe 

3ByKOBbIX KOJIOHOK MeTO,UOM HaBeCHOfO MOHTaJKa. 

Ilo.uKJiroqeHHe K USB IlK He oKa3hIBaeT OTpmi;aTeJihHoro BJIH.HHH.H Ha 

rrapaMeTpbI 3ByKa H MOUIHOCTH ycHJIHTeJI.H 3BYKOBOH IIJiaTbI IlK H KOJIO

HOK. TpaH3HCTop VT2 Ha TerrJIOOTBOMllIYIO rrJiaCTHHy ae ycTaHaBJIHBaroT. 

0AeTanSIX 

IlpH OTCYTCTBHH yKa3aHHbIX Ha cxeMe TpaH3HCTOpOB MOJKHO peaJIH30-

BaTb TOKOBbIH KJIIOq Ha .upyrnx KpeMHileBbIX TpaH3HCTopax c 60JibIIIHM K0-

3cpcpHUHeHTOM ycHJieHM.H, HarrpHMep KT342B, KT817E. 

)l1rn.u VD1MOJKHO3aMeHHTb Ha K)l522, )l310, )l220 c JII06bIM 6yKBeH

HbIM HH)leKCOM. 

0KCH.UJ:Ihie KOH.UeHcaTOphI C1 M C2 rnrra K50-24, K50-35 MJIH aHaJIO

rnqHbJe. 

AononHeHHe AnR ynY'tW8HHR pa60Tbl 3ByKOBblX KOnOHOK nK 

y JiyqIIIHTb 3cpcpeKTHBHOCTb pa6oTbl ncex MO,UeJieH KOJIOHOK .UJI.H IlK 

MOJKHO nocpe.ucTBOM TaKHX MeTO.UOB, KaK: 

• YMem.meHHe noMex ( <J>oua c 11acT0Toii 50/100 f~). 
IlapaJIJieJibHO KaJK,ZJ.oMy .UHO.UY B BbIIlp.HMHTeJie ceTenoro HCTOqHHKa 

IIHTaHH.H, HaXOJl.HUiefOC.H B Kopnyce O.UHOH H3 KOJIOHOK, IlO)lKJIIOqaIOT 

HeIIOJI.HpHbIH KOH)leHCaTOp THIIa KM-6 (HJIH aHa.n:ornqHbIH), eMKOC

TbIO 0.01 MK<l>. KpoMe Toro, rrapMJieJibHO Bhixo.uy Hil .UJI.H cpHJibTpa

UHH cpoHa yCTaHaBJIHBaIOT OKCH,UHbIM KOH,UeHcarnp (HarrpHMep, cpMp

MbI Hitano) eMKOCTbIO 3300 MK<l> Ha pa6oqee Hanp.HJKeHHe 25 B, 

BMeCTO Mettee 3cpcpeKTHBHOfO KOH,UeHcarnpa 1000 MK<l>. 9TH rrpo

CTbie .uopa6oTKH CHHJKalOT cpoHOBblM myM c qacTOTOM 50 H 100 f u, 

npHCYTCTBYIOllIHM B .uemeBbIX BapHaHTaX KOJIOHOK KHTaMCKOfO rrpo

H3BO.UCTBa. 

• YMem.meHHe axycm11ecKoro myMa noHHacctIO~ero TpaHc<J>opMaTopa. 
illyMHOCTb IlOHHJKaromero TpaHccpopMaTOpa B y3Jie IIHTamrn ycHJIH

TeJI.H AC KOJIOHOK MOJKHO CHM3HTb rrpocTbIM crroco6oM: OTIIaMsaroT 

BbIBO,UbI BbIXO,UHOH o6MOTKH IIOHHJKaromero CeTeBoro TpaHccpopMa

TOpa H3 rreqaTHOH rrJiaTbI, 3aTeM oqHUiaIOT aueTOHOM BHeIIIHIOIO no-
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BepXHOCTb Ill-o6pa3HblX IIJiacnrn, aKKypaTHO HaHOC.SIT TOHKHM CJIOeM 

KJieH: ~cynep MoMeHT f eJihi> Ha noBepxHoCTh nJiacnrn H, He ,l(aB 

KJieIO BhICOXHYTh, 3aKpenJI.SIIOT nJiaCTHHhI cKoTqeM. EcTeCTBeHHhIM 

HarpeB TpaHccpopMaTOpa He npeBhIIIIaeT TeMnepaTypbI +40°C, Il03TO

MY npHMeHeHHe CKoTqa B 3TOM cJiyqae noJKapo6e3onacHo. 

• YMeHbmeHHe HPKOCTH cBeqellHH HH,ZJ.HKaTopa BKJIJO'leHHH AC IIK. 
CBeTO.l(HO.l(, CHrHaJIH3HPYIOIUHH o no.ZJ:aqe IlHTairn.s:i: Ha cxeMy ycHJIH

TeJI.SI AC KOJIOHOK, cBeTHTC.SI oqeHh .s:i:pKo H BbI3hrnarome ~peJKeT rJia3i> 

npH pa60Te c IIK. IlpH BKJiroqeHHH orpaHHqHTeJibHOro nocTO.SIHHoro 

pe3HCTopa (3 KOM) B u.emi cBeTO.ZJ:l'IO.ZJ:a, BMecTo IIITaTHoro nocTO.SIH

Horo pe3HCTopa MJIT-0,25 conpoTHBJiemwM 470 OM, HHTeHCHB

HOCTh CBeqeHH.SI yMeHhIIIHTC.SI H CBeTOBOH IlOTOK, HCXO,l(.SIIUHll OT KOp

nyca KOJIOHOK He 6y.l(eT TaK 6pocaThC.SI B rna3a npH pa6oTe c IIK, 

oco6eHHO B HoqHoe apeM.s:i: . 

• y CTpaHeHHe MeXaHH'leCKHX ,ZJ.eTOHaU,Hii. 

Ilpu BocnpOH3Be.ZJ:eHHH MY3hIKH H peqH c 6oJibIIIOH rpoMKOCThIO Ko

JIOHKH MapKH SP-324A-QC npo.ZJ:eMOHCTpHpOBaJIH rroCTopoHHHU 

IIIyM, .Bbl3BaHHblll KOJie6aHHeM nJiaCTMaCCOBOro Koprryca KOJIOHOK 

H3-3a 3BYKOBoro .ZJ:aBJieHtt.SI BHyTpH. TaKHM JKe .ZJ:ecpeKTOM o6Jia.ZJ:aIOT 

npaKTHqeCKH Bee MO.ZJ:eJIH He.ZJ:oporHx KOJIOHOK AC B nJiacrMaccoBbIX 

Kopnycax. )].JI.SI ycTpaHemrn 3TOro .l(ecj;>eKTa Koprryca o6eHx KOJIOHOK 

HYJKHO pa3o6paTb H npoJIO:>KHTb Mecra coe.l(HHeHH.SI HX nJiaCTMacco

BbIX qacTeM aBTOM06HJibHbIM repMeTHKOM (no)( IJ,BeT Kopnyca KOJIO

HOK). 3aTeM KOpnyca co6paTb H npOJIO)l{HTb repMeTHKOM TaKJKe Mec

Ta BHHTOBOfO COe.ZJ:HHeHH.SI caMope30B, o6ecrreqHBaIOIUHX KpenJieHHe 

nJiaCTMaccoBbIX CTeHOK KopnycoB. IIocJie 3aBeprneHH.SI rrpoue.nypbI -

.l(aTh npocoxHyTb aBTorepMeTHKY B TeqeHHe qaca. THn repMeTHKa MO

)l{eT 6bITb JII06bIM. 
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5.2. APYrASI CXEMA 
ABTOMATM'"IECKoro BKJllO"IEHMSI 
KOnOHOK 

3a,uaBIIIMCb QeJihIO aBTOMaTM3MpOBaTb BKJIIO'lem1e aKyCTM'leCKOH CMC

TeMbI (AC) KOJIOHOK ,l(JIJ! nepcOHaJibHOro KOMilbIOTepa (IIK) 3JieKTPOHHbIM 

cnoco6oM, MOJKHO pa3pa60TaTb IlOJie3Hbie B 6bITY ycTpOHCTBa. 

0.2 

VIBJ 

I• o.ac •I ,------
' I I I 
I I 
1o.ac : 

I 0.8 ... 1.2 B 
I 
I 

I---'---+''--'--'--.------- I [c] 
,_.,,,._-;!__. I 

npaBblH KaHan L---i---' 
11eeb1~ KaHan 

Puc. 5.2. <DopMa HMIIYJihCOB 

rrpn BKJIIO'lemrn: cncTeMHoro 6JioKa IIK 
Ha aHaJIOfOBOM pa3beMe BKJIIO'leHHH 

3BJKOBbIX KOJIOHOK (JieBblll M rrpaBhIR 

KaHaJibI) 

V[B] 05c ---
BblKfllO~e 

t[c] 

18 

1.2c 

Puc. 5.3. <DopMa MMIIYJibCOB 

B MOMeHT BhIKJIIO'leHIUI: CMCTeMHOrO 

6JioKa IIK Ha ananorosoM paabeMe 

BKJIIO'leHMH 3.flYKOBblX KOJIOHOK 

(JieBhIR M npaBbIR KaHaJI) 

Bh1xo.n: (pa3'bCM ,l(JIJI no.n:KJIIO'leHirn KOJIOHOK) scex 3BYKOBhIX rniaT - OT 

.n:onoTOilHhIX SB-1868 .no 6oJiee cospeMeHHhIX Creative Labs SB 0092 -
HMeeT )];Ba KaHaJia (CTepeo). Ilpu BKJIIOtieHMM IIK OCQliIJIJiorpa¢, no,nKJiro

tieHHhIH K 3TOMY pa3'heMy, perncTpttpyeT BCilJieCKM MMilYJibCOB. <I>opMa M 

aMIIJUITY)la HMilYJibCOB ( COOTBeTCTBeHHO JieBoro M npasoro KaHaJIOB) B MO

MeHT BKJIIO'leHMJI IIK npuse,neHhI Ha Puc. 5.2. 
Ilpn BhIKJIIO'leHMM cncTeMHoro 6JioKa IIK ¢opMa ttMnyJihCOB Ha JieBoM 

M npaBOM KaHaJiax O)lMHaKOBaJI M MMeeT BM,l(, noKa3aHHbIH Ha Puc. 5.3. 
3TM oco6eHHocTH pa60Tb1 cncTeMttoro 6JioKa IIK nocJiyJKHJIH TOJitIKOM 

K pa3pa6oTKe cxeMbl, noKa3aHHOH Ha Puc. 5.4. 
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----- 5.2. ApyraH cxeMa aaTOM&TMlfecKoro a1<11t0lfeHMH KOnOHOK 

, 3neMeHTbl H Hx Ha3HalfeHHe 
i v 

~ B ocnoBe 3TOH cxeMbI yrrpaBnenm1 HcrroJib3yeTc}l D-TpHrrep (MHKpo-
! cxeMa K561 TM2). IlpH rro,n:aqe IIHTaHH}l KOH,UeHcarnp C2, 3ap}l)l(a}lcb OT 
i· HaIIp}l)l(eHm1 11 B (Harrp.SI)l(eHHe CTa6HJIH3allHH VD2), o6ecrreqHBaeT Ha 

Bxo,n:e c6poca R Tpmrepa DD1.2 Hl13KI1tf ypoBeHb narrp5I)l(eHH}l. Ha 
BbIXo,n:e Q (BbIBO.U 1 DD1.2) TaK)l(e Hl13KI1tf ypoBeHb. TpaH3HCTOpbI 
VT3, VT 4, BKJIIoqeHHbie no cxeMe 3MHTTepHoro IIOBTOpHTeJI}l, rrpH aTOM 
3aKpbITbI. Hanp.SI)l(eHHe nHTaHH}l Ha cxeMy ycHJIHTeJI.SI KOJIOHOK He rroc
zyrraeT. Y3eJI KOMMYTallHH nanp}l)l(eHH}l Ha TpaH3HCTopax VT3, VT4 
BKJIIoqeH B pa3pbIB 11errH OT BbIIIp.SIMHTeJI51 Ell KOJIOHOK K cxeMe ycHJIH
TeJI.SI 3ByKa. 

51 
8bll(J1 

R833K 
V02 

A8146 

VT4 KT8156 

001 - K561TM2 
VT1 - Mrl35 ... Mn37 
VT2-Mrl41...Mrl42 

Puc. 5.4. 9JieKTPll'IecKrui: cxeMa yCTpoikTBa yrrpaBJiemur rro;:i:aqeft IIHTamrn: 
Ha ycmmTeJib aKYCTHqecKoil: CHCTeMbI IIK 

IlpH BKJIIO'leHHH ITK Ha Bxo.n:e JieBoro KaHaJia KOJIOHOK no.SIBJI5IeTc51 
HMnynhc ,n:JIHTeJihHOCTbIO 0.8 c c aMIIJIHTy.n:oH: oKono 1 B (CM. Puc. 5.2). 
qepe3 Bb!IIp5IMHTeJibHbIM ,n:Ho.n: VD1 3TOT HMilYJibC rroCTyrraeT Ha TpaH3HC
TOpHbIH yCHJIHTeJib VT1, VT2. fepMaHHeBbre TpaH3HCTOpbI cepHH MIT 
o6ecrre'IHBaIOT BbICOKYIO 'IYBCTBHTeJibHOCTb y3Jia, TaK KaK HaIIp5I)l(eHHe OT
KpbIBaHH51 TaKoro TpaH3HCTOpa Bcero 0.3 ... 0.4 B. 3TH TpaH3HCTOpbI cero,n:
H51 pe,n:Ko HCII0Jlb3YIOTC51, HO HaBepH.SIKa Haif,n:yTC.SI B 3anacax pa,n:HOJII06H
TeJieH. IlpH HX OTCYTCTBHH MO)l(HO pea.TIMJOBaTb BXO,UHOH ycHJIHTeJib 
Hailp}l)l(eHml Ha KpeMHHeBbIX npH6opax c 60.TibIIIHM Koa¢<l>HI1HeHTOM ycH
JieHH}l, HarrpHMep KT342B, KT3102A (n-p-n-THrra) H coorneTcrneHHo 
KT3107 A (p-n-p-nma). YCHJieHHbIM CHrHaJI c aMnJIHTy,n:oH: 7.8 B (Bbl
COKHtf MOil-ypoBeHh) rroCTyrraeT Ha Bxo.n: S ::ineMeHTa DD1.1, BKJII0-
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'lettttoro no cxeMe O,l(HOBH6parnpa. Ott 11cnoJih3yeTC5I ,l(JI5I yCTpaHemrn 3<P
<PeKTa «,llpe6e3ra KOHTaKTa»- BXO,l(HOro CIJTHaJia H TeM caMbIM HCKJIIO'IeHH5I 
JIOJKHhIX cpa6aTbIBaHHH nocJie,llyromero Tp11rrepa. B HCXO,l(HOM cocT05IHHH 
Ha BhIXO,lle Q 3JieMeHTa DD1.1 npHcyTcrnyeT Jiorn11ecKHH 0. IlpH noCTyn
JieHHH Ha BXOA S DD1.1 cHrnaJia BbICOKOfO ypoBH5I Bhrxo.u Q nepexo
AHT B COCT05IHHe JIOfH'leCKOM 1 Ha BpeM5I ,l(eHCTBH5I BXO,l(HOro ClffHaJia Bbl -
COKOfO ypoBH5I. 3ToT 3JieMeHT - KJiaCCH'leCKHH RS-TpHrrep. Ott 
ynpaBJI5IeTC5I JIOrII'IecKOH 1 no BXO,llaM R H S. 

3JieMeHT DD1.2 pa6orneT HHa11e. I1HBepcHhIH BbIXO,l( (BhIBO,l( 2 DD1.2) 
coe.u1rneH c BXO,l(OM D. IlpH IlO,l(a'Ie HMnyJibCa Ha BXO,l( c (BbIBO,l( 3 
K561TM2) COCT05IHHe BbIXO,l(a TpHrrepa H3MeHHTC5I. EcJIH CHOBa Ha BXO,l( 
C no,llaTb BbICOKI1ti Jiom11ecKHH ypOBeHb, TO BhIXOA TpHrrepa BepHeTrn 
B npeJKHee COCT05IHHe (HanpHMep, Ha BbIXO,l(e Q CTaHeT 0 BMeCTO 1 ). TaK 
KaK 1 Ha Bbrxo,l(e Q no5IBJI5IeTc5I B ;:i:Ba pa3a pe:>Ke, 11eM BbICOKI1ti ypo
BeHb Ha BXOL(e c, TaKOH Tp:rrrrep BbIIlOJIH5IeT <l>YHKU:HIO L(eJieHH5I 'IaCTOTbI 
Ha ,l(Ba. Ero Ha3bIBaIOT c11eTHhIM TpHrrepoM mni: T -TpHrrepoM. 

TaKHM o6pa30M, BbICOKI1ti Jiom11ecKHH ypoBeHb B MOMeHT BKJI1011e
HH5I TIK .z:i:y6JI11pyeTc5I Ha TaKTOBOM Bxo.z:i:e C TpHrrepa DD1.2 M nepeKJII0-
11aeT Tpttrrep B .upyroe ycTOH'IHBOe COCT05IHHe - Ha BbIXOL(e Q (BbIBOL( 1 
DD1.2) ycrnHaBJIHBaeTc5I BbICOKI1ti ypoBeHb. qepe3 orpaHH'IHTeJib
HhIH pe3HCTOp R7 OH noCTyrraeT Ha BXO,l( 3MHTTepHoro IIOBTOpHTeJI5I Ha 
TpaH3HCTOpax VT3, VT 4 H OTKpbrnaeT HX. qepe3 OTKpbIThIH TpaH3HCTop 
VT4 ttanp5I:>Ketttte IlHTamrn rrocTyrraeT Ha cxeMy ycHmnemi: ay;:i:HocHrna
JIOB AC KOJIOHOK. ,llJI5I BbIKJI1011eHM5I ycHJIHTeJI5I KOJIOHOK B cxeMy .z:i:o6aB
JieH Kttorro11tthrll. rrepeKJiro11aTeJib SL Ilo.z:i:a11ell. BbICOKOfO ypOBH5I tta 
Bxo.z:i: R DD1.2 Ha ero Bhrxo.z:i:e cttoBa ycrnttaBJIMBaeTrn HI13KI1ti Jior1111e
CKHH ypoBeHb H Tpatt3HCTOphrVT3, VT4 3aKphrnaroTC5I. Harrp5I:>Ketttte nH
TaHHH Ha cxeMy ycHJIHTeJIH He rroCTyrraeT .z:i:o ttoBoro CHrttaJia Ha Bxo.z:i:e Y3Jia 
(BXO,l( JIK KOJIOHOK). 

0AeTansix 

Crn6:mrnTpOH VD2 BBe,neH B cxeMy .UJI5I yCTpattemrn noMex no ITHTa
HHIO, B cJiy11ae cyrn:ecrnettttoro KOJie6aHMH ceTeBoro HanpHJKeHHH, ttarrpH
Mep HO'IbIO. Ott MOJKeT 6bITb 3aMeHeH Ha .ll809, .ll811, .ll815, ,ll814 c mo6brM 
6yKBeHHbIM HH,neKcoM. ToK, rroTpe6JI5IeMbIH MHKpocxeMoll. K561 TM2, B 
npe,neJiax 5 ... 8 MA, no3TOMY cTa6HJIHTpoH <l>YHKU:HOHHpyeT B pa6011eM pe
JKHMe. ,llJI5I TOH :>Ke u:eJIH - crn6HJIH3au:mi: ttarrpHJKeHHH ITHTaHHH - rrp:rr
MeHeHbI KOH,neHcaTOphI Ci, C3, C4 THna KS0-12, KS0-20, «Tesla»- HJIH atta
JIOrH'IHhre, Ha pa6011ee HarrpHJKeHHe He HHJKe 16 B. 



5.2. Apyrasi cxeMa aeToMant"leCKoro BKl110"leHMS1 KOnOHOK 

MHKpoexeMy K561TM2 MO:IKHD 3aMeHHTh K176TM2 IIJIII K561TM1 
(K176TM1). Bo BTopoM sapIIaHTe eJienyeT yqecTh, qTO u:oKoJieBKa Bhrno
,ri:os y npu6opos K561TM1 npyra.H. 

TpaH3HeTop VT3 MO/KHO 3aMeHHTh npu6opaMII KT315, KT503 e JII0-

6bIM 6yKBeHHhIM HHJJ:eKeoM. TpaH3HeTop VT 4 3aMemi:eTrn Ha KT603, 
KT608, KT601, KT605,KT817, KT819, KT972 c JII06hIM 6yKseHHhIM HH

,ri:eKeOM. 
Pe3IIeTop RS TIIna MJIT-1. Bee ocTaJihHhie rroeTOJ.IHHhie pe3ueTOphI 

rnna MJIT-0,125, MJIT-0,25. Jluon VD1MO)l{eT6bITh JII06oii H3 eepuii ,[(2, 

,[(9, Jl220, KJI503, KJI522. 

Hana>KMB&HMe 

y 3eJI He Tpe6yeT HaCTpOHKH II npH uerrpaBHbIX neTaJIJ.IX HaquHaeT pa-
6oTaTh epa3y II Ha)Xe/KHO. IJeqaTHaJ.I rrJiaTa He pa3pa6aTbrnaJiaCh, TaK KaK 
Bee HeMHoroqIIeJieHHbie 3JieMeHTbI MOHTIIpyIOTeJ.I Ha IIITaTHOii rreqaTHOH 
ITJiaTe 3BYKOBhIX KOJIOHOK MeTO)XOM HaBeeHoro MOHTa/Ka. 

IIonKJIIOqeHue Ha Bhixon 3ByI<osoii rrJiaThI IIK TpnrrepHoro y3Jia 
yrrpaBJieHHJ.I BKJIIOqeHHeM KOJIOHOK He OKa3bIBaeT OTPHU:aTeJihHOro BJIHJ.I
HHJ.I Ha napaMeTphI 3syI<a u MOIIJ:HOeTh yeumneJIJ.I 3ByKosoii IIJiaThI IIK II 
KOJIOHOK. MaI<eMMaJihHO MOIIJ:Hhiii aHMOroBbiii CIIrttaJI e Bhixona 3BYKOBoii 
nJiaThI IIK, perncTpIIpyeMbiii MHJIJIMBOJibTMeTpOM, - He 6oJiee 100 MB, no-
3TOMY JIO/KHhie cpa6aThIBaHMM TpIIrrepHoro y3J1a ueKJIIOqeHhI. 

BMeCTo sxonHoro qyscrnIITeJihHOro ycIIJIMTeJIJ.I Ha TpaH3MeTopax VT1, 
VT2 MO/KHO rrpuMeHMTb rrpocToii y3eJI Ha JJ:MOJJ:HOM ompotte AOJl101. 
Ilpu6op o6JianaeT HM3KOH CTOMMOeTbIO H IIOJIHOCTbIO pa3B}l3hIBaeT exeMbI 
3BYKOBoii nJiaThI IIK M TpHrrepa. IlpHHIJHITHaJibHaJ.I exeMa y3Jia noI<a3aHa 
ttaPHc. 5.5. 

V01 
K,Q5215 

BXOA 
JleBblHKaHan 

K T04KeA 
~--+---->+Vn 

Kabla.8001.1 

VT2 

VT1, VT2 
Mn35 ... Mn37 
KT312 (A ... B), KT306 (A5), 
KT3102(A ... JK), KT342B 

Puc. 5.5. 3JieKTpttqecKa5! cxeMa yCTpo:ikrna, peaJIH30BaHHOro 
Ha ,ll;HO,ll;HOM OIITpoHe 
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rnaBa 5. 8CSIK8SI BCSl'iMHa 

3necb onTpott BKJnoqett KaK 3JieKTPOHHbIH HMTIYJibCHhIH TpattccpopMa
Top. Korna BXO)J.HOH HMTIYJihc c noJio:>KHTeJibHOH aMnJIHTynoli B03)].elicTByeT 
Ha CBeTO)J.HO)J. onTpotta, )].Hon onTpotta OTKpbrnaeTrn. TeMHoBoe conpoTHBJie
HHe )J.HO)J.a nocrnrnqtto BeJIHKO ( nop5I)J.Ka 1 MOM), no3TOMY Tpatt3Hcrnp VT 1 
B pe)KHMe o:>KH)J.aHH5I 3aKpbrT. A Tpatt3Hcrnp VT2, ttao6opoT, OTKpbIT non 
B03)],eHcTBHeM cMerueHH5I Bero 6a3y qepe3 pe3HCTop R1. C KOJIJieKTopa VT2 
MOJKHO CHHMaTb ttanp5IJKemre HH3KOfO ypoBH5I. IlpH B03)].eikTBHH Bxon
ttoro cHrna.rra qepe3 )].HOA onTpOHbI ttaqHHaeT Teqb TOK, TpaH3HcTop VT1 OT
KphrnaeTca, VT2 coorneTcTBeHHO 3aKphrnaeTC.H, H c ero KOJIJieKTopa MO.iKHO 
cHHMaTb rn:rtta.rr BbICOKOfO Jiomqecr<oro ypoBHJI. 

B coorneTCTBHH c rracnopTHhIMH natttthIMH ttanpa.iKemre 6oJiee 1.8 B, 
nonattttoe Ha Bxon onTpotta AO,ll101, MOJKeT BhrnecTn ero H3 CTpo5I. B tta
meM cJiyqae, Korna qacTh BXO)J.Horo ttanp5IJKettna nai:i:aeT Ha )J,Hone VD1, 
onTpOH HaXO)J,HTC5I B pa6oqeM peJKHMe, qrn IIO)J,TBepJK)J.eHO )J,JIHTeJibHOH 
npar<THKOH ero rrpHMetteHH5I B nattttoM Y3Jie. 

Ha Puc. 5.6 noKa3atta a.TibTepttaTHBHa5I cxeMa ycttJIHTeJI5I cJia6bIX cHr
ttaJIOB Ha II5ITH TpaH3HCTOpax. 

R2 
220K 

10~8 + 
168 

Puc. 5.6. AJihTepHanmHaH cxeMa yc:rrJI:rrTeJIH cJia6hrx c:rrrnaJIOB 

Otta .He o6Jiai:i:aeT TpHrrepttbIM acpcpeKTOM H o6ecneqnBaeT BK.7Iroqettne 
peJie Ki TOJibKO npn: B03)].eikTBHH Ha BXO)J. y3Jia cHrnaJia c rroJIOJKHTeJibHOM 
aMTIJIMTyno:il: OT SO MB. 3ai:i:epJKKa BhIK.liroqeHH.H peJie, peaJIH30BaHHa5I Ha 
3JieMettraxVD2, Ri 1, CS, o6ecneqn:Baer 3atJ:CP.iKKY OKOJIO 2S c npH Hanpa
JKettn:H IIHTaHH.H cxeMbr 12 B. CxeMa HCTibITaHa MttoroJieTHe:il: pa6oro:il: B 
KpyrnocyTOqHOM pe:>KHMe H rrpnMem1eTC5I )J,JI5I BKJIIOqeHHJI BH)J,COMOHHTOpa 
rrpH H3MeHeHHH 3BYKOBOro cpoHa KOHTpOJin:pyeMoro IIOMerueHH.H. 
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·. 5.3. AOPA&OTKA "1CTO'fH"1KOB 
nMTAHMSI HA nPMMEPE EPS-35 

KaK o,zurn m BapnaHTOB nJia noMaurnen Jia6opaTOp1rn MO)KHO c ycrre

xoM HCIIOJib30BaTb rrpOMbllliJieHHbie (yJKe fOTOBble) I1CTO'IHI1KI1, rrpotJ;a

IOIIIHeca B Mara3HHaX. y MHOfHX I13 HHX ecTb HetJ;OCTaTOK: BbIXonHoe Ha

rrpa)KeHHe He peryJinpyeTca. MeJKtJ:y TeM BHecTH He1<0Topb1e H3MeHeHH.H B 

cxeMy Hil n ycTpaHHTb 3TOT aenocTaTOK crroco6ea pat1:ttoJII06nTeJih naJKe c 

He60JiblliI1M OIIbITOM. 

HarrpnMep, rrpocToli rrpoMbIIIIJieHHbIM HCTO'IHHI< rrnTaHH.H, rrpnMeHae

MbIM pat1:IIOJII06IITeJUIMH-KopoTKOBOJIHOBIIKaMII (Euro CB EPS-35) nJia 

IIHTaHII$! aBTOM06HJibHbIX I1 rropTaTHBHbIX TpaHCHBepoB, MOJKHO He3Ha'!II

TeJibHO tJ;opa6oTaTb TaK, 'lT06bI 3TOT HCTO'IHHK IIIITaHH.H HMeJI peryJIHPOBKY 

no BbIXO)l;HOMY Harrp.HJKeHHIO H rrpH Heo6XO)l;HMOCTI1 peryJIHpOBKY rropora 

BKJiro'leHII.H 3aIIIHTbI. BHelliHHM BIItJ: rrpn6opa rroKa3aH Ha PHc. 5.7. 
Ha rrepet1:Hei1: naHeJIII tJ;OIIOJIHHTeJibHO BhIBetJ;eH peryJiaTop BbIXO)l;Horo 

HarrpaJKeHII.H (c qepHoli pyq1<oii). HIT BhrnycKaeTca B tJ;Byx BapnaHTax - c 

BhrxonHhIM TOKOM no 5 An c BhIXOtJ:HhIM TOKoM no 7 A. YKa3aHIIe tta KOH

KpeTHhIH THII ycTpoikrna 11MeeTc.H B noKyMeHTal(HII II Ha Koprryce HII -

BHI13Y nepetJ;HeH naHeJIH (y KJieMMHHKOB ). 

BbixonHoe HarrpaJKeHHe no nacnopTy 13.2 B ±5%. ITpIIHl(HIIIIaJibHa.H 

3JieI<TpnqecKa.H cxeMa ycTpoiicrna noKa3aHa Ha PHc. 5.8. 
C1rnosoii y3en HII BbIIIOJIHeH no KJiaCCM'!ec1<oii cxeMe - nse BTOpH'I

Hbie o6MOTKH II H III BhmaroT nepeMeHHOe HanpaJKeHMe no 18 B, OHO BbI

np.HMJiaeTca VD1 II VD2 H crJia)KIIBaeTca oKcIInHhIM KoHneHcaTOpOM C4. 

OT ero napaMeTpOB, Tai< JKe, KaK OT napaMeTpOB eMKOCTH C6 II C7, 3aBIIC.HT 

nyJibCal(IIH HanpaJKemrn Ha BbIXotJ;e (OHM B tJ;aHHOM cnyqae no nacnopT

HbIM naHHbIM He npesblluaroT 400 MB). Ha TpaH3HCTopax VT1 H VT2, 

BKJIIO'leHHblX no cxeMe )lapJIHHITOHa, BblTIOJIHeH CIIJIOBOH y3eJI ynpaBJie

Hli.H Harrp.HJKeHHeM (VT2 ycTaHOBJieH Ha II30JilipOBaHHbIH OT rwpnyca pa

)l;HaTOp ). 
IlposonoqHa.H 1<aTyIII1<a L1 rrpe,ll;CTaBJI.ReT co6oil 4 BHTKa TpaHc¢opMa

TOpHoro np0Bot1:a II3JI-1tJ;HaMeTpoM1 MM. Ee Heo6xonMMOCTb onpaBnaH-
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rnaaa 5. BCSIKSSI BCSl'llllHa 

Puc. 5. 7. BHemmi:ii: Bli,11; HCTO'IHRKa rrRTaHRH EPS-35 

VD2 
K,l\253A 

C1 
470.0 

2513 

+ C4 

1
10000.0 

258 

R1 
330 VT1 

KT683A 

R4 
82 

VT2 

L1 CM. rexcr 

KT728A 

RS 
12x 

KT601AM 

+V 

C6 

100.01 258 
C7 IO.Q1 -V 

Puc. 5.8. 3JieKTpR'IecKM cxeMa HCTO'IHRKa IIRTamrn EPS-35 
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5.3. Aopa6oTKa lllCTO'tHlllKOB n111TaH111S1 Ha np111Mepe EPS-35 

Ha nptt rreperpy3Ke no TOKy. IlaneHHe Harrp5DKeHH51 Ha Li B cJiyqae rrepe
rpy3KH yrrpaBJI51eT y3JIOM Ha TpaH3Hcrnpax VT3, VT 4, KOTOpbIM CHH)l(aeT 
rroTeHU:HaJI Ha 6a3e TpaH3HCTopa VT1.Ilp11 aTOM Bhixonttoe HaIIp51)1(eHHe 
rra;:(aeT. 3am11Ta cpa6aThrnaeT rrpH BhixonHoM TOKe 5.5 A (nJI51 yCTpoH:crna 
EPS-35 - SA). He3HaqHTeJibHO cKoppeKTHpoBaTb rropor BKJiroqeHH51 3a
mttTbI MO)l(HO H3MeHettHeM corrpoTHBJieHH51 rroncTpoeqHoro pe3HCTopa R7. 

,l(JI51 peryJIHpOBKH BbixonHoro HaIIp51)1(eHH51 HCIIOJib3yeTC51 pe3HCTOp 
R9, KOTOpbIM 3aMeH51IOT rrepeMeHHbIM pe3HCTopoM Cil0-1 (HJIH aHaJiornq
HbIM) H ycTaHaBJIHBaroT Ha rrepenttroro rraHeJib Koprryca yCTpoH:crna. Ilp11 
MHHHMaJibHOM corrpoTHBJieHHH R9 Harrp51)1(eHHe Ha Bhixone cocTaBHT 15 B, 
a rrpH MaKCHMaJibHOM corrpoTHBJieHHH R9 BhixonHoe Harrp51)1(eHHe yrra;:(eT 
no 5.8 B. 

IlepeneJiaHHbIM HCTOqHHK IIHTaHH51 Terrepb crroco6eH ynoBJieTBOpHTb 
6oJiee IIlHpOKHe IIOTpe6HOCTH pan110Jiro611TeJI5I rrpH HCIIbITaHH51X H HaJia
)l(HBaHHH pa3JIHqHbIX yCTpoH:cTB c Harrp51)1(eHHeM rrHTaHH516 ... 15 B. 

Ilo aHaJIOfHqHoMy rrpHHU:HIIY MO)l(HO nopa6oTaTb HCTOqHHKH IIHTaHH51 
npyrnx rrpOH3BOnHTeJieM. 

0AeTansix 

,l(11onb1 VD1, VD2 - K,l(253B, ,l(231, ,l(245 c JII06b1M 6yKBeHHbIM HH
neKcoM, 2,l(230./K ... 2,l(230I1, 1N5401. 

TpaH3HCTOpbI VT1 - KT723A. .. KT723B, TIP31. VT2 - 2N3055 (rrpM 
TOKe no 3 A MO)l(HO yCTaHOBHTb KT819fM). B Kaqecrne VT3, VT4 rrpHMe
H51IOT KT601AM, KT605AM, KT605BM, KT630,l(, KT630E, KT610A1, 
KT610B, D882NL. 

0KcttnHbie KoHneHcaTOpbI KSO-24 HJIH aHaJiornqHbie. 
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5.4. AOPA60TKA 
3nEKTPOMEXAHM~ECKOro 
TAMM EPA 

ccHa-tlllHKS» Ill np111MeHeH111e 3neKTpOMexaHlll'teCKOro TSMMepa 

B umpoKoil: npo.n;a)Ke rroJIBMJrn:cb 3JieKTpoMexami:qecKHe Tail:MepbI, pa-
6oTaIOIIIHe OT ceTH rrepeMeHHoro TOKa 220 B no npHHU:Hny MexaH11qecKHX 
qacoB-6y.n;HJibHHKOB. B TaKHX qacax B MOMeHT COBna.n;eHHJI qacoBOH H MH
HYTHOH CTpeJioK co cTpeJIKoil: 6y.n;nJihHHKa 3aMhIKaeTCJI 3JieKTpnqecKnil: 
KOHTaKT ll 3BeHHT 3YMMep. 

Cpe.n;n MHoroqncJieHHhIX Mo.n;eJieil: MexaHnqecKnx Tail:MepoB oco6oe 
BHHMaHHe 3aHnMaeT Mo.n;eJih BST-59549 KHTail:CKoro npon3Bo.n;crna. <Do
Torpacpmi 3TOro Tail:Mepa rrpe.n;CTaBJieHa Ha PHc. 5.9. 

qeM rrpnMeqaTeJibHa 3Ta Mo.n;eJih? 

• Bo-nepBbIX, CBoeil: cpyHKU:HOHaJihHOCThIO - Tail:Mep pa6oTaeT no 3a
):(aHHOMY u:nKJiy rrocTOJIHHO. To ecTb OH 6y):(eT BKJI10qaTb n BhIKJIIO
qaTh Harpy3KY nepno.n;nqecKn Ka)K):(hitt .n;eHb. 

• 3JieKTpOMexaHll'IeCKllll Tail:Mep He 3aBHCHT OT HaJinqnJI Harrp.H)KeHllJI B 
oCBeTnTeJibHoil: ceTn. B OTJIHqne OT u:11cppOBhIX Tail:MepoB (aHaJiomq
HhIX rro Ha3HaqeHHIO yCTpoil:crn Ha MHKpocxeMax c u:ncppoBoil: HH):(HKa
U:Heil: COCTOJIHHJI), rrporpaMMHpyeMbIX Ha KOHKpeTHOe BpeMJI BKJIIOqe
HHJI H BbIKJIIOqeHll.H Harpy3KH, MexaHnqeCKllll Tail:Mep npo.n;OJI)KaeT OT
cqfa BpeMeHll (qyTh c6nBIIIllCb no BpeMeHH), eCJill 3JieKTp03HepmIO 
BhIKJI10qaT, a 3aTeM cHoBa BKJI10qaT. To eCTh B TaKOM cJiyqae pa3HHU:a 
no BpeMeHll - 3TO pa3HHU:a BpeMeHH OTCYTCTBllJI 3JieKTp03Hepmn, TOf
):(a KaK u:11cpp0Boil: Tail:Mep Boo6me npeKparnT cqfa. 

• JTOT Tail:Mep 1103BOJIJieT 3a.n;aBaTb JII06ble llHTepBaJibI BhI.n;ep)KKll Bpe
MeHll B TeqeHHe cyTOK, KpaTHbie 15 MHHyTaM. JTO nporpaMMllpOBa
HHe rrpOHCXO):(llT BpyqHyIO rrepeMemeHneM cpJia)KKa B noJIO)KeHHe 
~BKJI». 

• MoIIIHOCTh Tail:Mepa n03BOJIJieT yrrpaBJIJITh ycTpoil:crnaMn Harpy3Kll B 
cern 220 B MOIIIHOCTbIO .n;o 500 BT. 
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5.4. Aopa6oTKa 3neKTpoMexaHM'tecKoro TaMMepa 

- ·' _ ~nepeK111011aTem..· 

. . ~ . 
~·A C • C -~· ','~"'• .... •. . . 

r 

Puc. 5.9. BHeurnn:il: BH,n 3JieKTpOMexaHtt:tieCKoro Tail:Mepa 

• Ha rrepe,:r:i;HeH rratteJUI Koprryca 3MT pacnoJIOiKeH BbIKJIIO'!aTeJib ,n:Jia 
np1rnynttTeJibHOro BKJiroqeHH5I-OTKJIIOqeHH5I Harpy3KH. 

• 3 MT pa60TaeT B peiKHMe peaJibHoro npeMeHH, TO ecTh B yCTpoH:cTBe 
ecTb B03MO:>KHOCTb ycTaHOBKH TeKymero BpeMeHH nyTeM ycTaHOBKH 
npeM5l3a,:r:i;aromero MexaHH3Ma (KoJieca) HanpoTHB CTpeJIKH. TaKHM 
o6pa30M, MO)KHO ycTaHOBHTb 3MT ,'l;JI5I BKJIIO'!eHH5I npaKTH'IeCKH 
JII06brx 6bITOBbIX nptt6opoB B 3a,:r:i;aHHOM HHTepnaJie BpeMeHH. 

• qacTH yCTpoH:cTBa TaKOBbI, qTo B tteM npaKTH'IeCKH tte'IeMy JIOMaTbC.sI 
(BbIXO,'l;HTb H3 CTpo.si:), 'ITO nonTBep)KnaeT 3JieKTPH'IecKa.si: cxeMa npH-
6opa, npe,:r:i;CTaBJieHtta.si: Ha PHc. 5.10. 

• U,etta Tai1:Mepa (no CattKT-IleTep6ypry) ncero 150 py6. 

IlpH ncex yKa3aHHbIX napaMeTpax ,:r:i;aHHa.sI MO,:r:i;eJib 3MT (a BMeCTe c 
HeH H npyrne aHaJIOfHqHbie) HMeeT urnpOKHH cneKTP npHMeHeHH5I, H MO
:>KeT 6bITb IlOJie3Ha ,l(OMa, B 6bny, Ha npoH3BO,l(CTBe H Be3L{e, rne eCTb 3JieK-
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-220 B 

R1 
56K 

EML200 
2A/250B 

HArPY3KA 

Puc. 5.10. 3JieKTpwreCKaH cxeMa Tali:Mepa 

Tpo3Hepnrn c Harrp.sD1<em1eM 220 B II Heo6xo.n.ttMOCTh BKJUoqeHtt51 3JieKTpo

rrpu6opoB Ha 3a.D.aHHhIM MHTepBaJI BpeMeHII. 

IlpaKTIIqecKII rrpttMeHeHHe 3MT MO/KHO II051CHIITh .ll.BYM51 pacrrpo

CTpaHeHHhIMM rrpHMepaMH: 

• IlepttO.D.HqecKoe BKJIIoqeHtte/BhIKJIIOqeHHe OCBemeHH51 ( 6bITOBhIX 

rrptt6opoB, HarpeBaTeJIH, BeHTHJI51Topa), HarrpHMep, .D.JI51 Toro, qTo6hr 

IIOKa3aTh, qTo KTO-TO eCTh .ll.OMa, TO eCTh BBeCTH B 3a6JiyJK.n.eHHe KBap

THpHhIX BOpIIIIIeK . 

• IlepHO.D.HqecKoe BKJIIDqemi:e CBeTa .D.JI5I aKBapHyMa. lfaBeCTHO, qTo He

KOTOphIM phr6aM Heo6xo,UIIMO CTporo .ll.03HpOBaHHOe OCBemeHHe. 

KpoMe 3TOro, 6e3ycJIOBHO, npttMepoB 3cpcpeKTHBHoro rrpHMeHeHH51 pac

CMaTpttBaeMoro THrra 3MT 6ecKOHeqHo MHOro, no3TOMY ero MO/KHO crrpa

Be.D.JIHBO Ha3BaTh 6bITOBhIM TattMepoM. 

np111H4111n AeMCTBlllSI yCTPOMCTBa 

IlpH no.n.KmoqeHHII 3MT K ceTtt 220 B qepe3 orpaHnqnTeJihHhIM pe-

3HcTop R1 HanpHJKeHHe nocTyrraeT Ha KaTyrnKy K1 (ttMeromyIO conpoTMB

JieHtte 3.9 KOM ). KaTyrnKa 51BJI51eTc51 3JieKTpoMarttMTHhIM npttBO.D.OM cttcTe

Mhr rneCTepeHOK, 6Jiaro.n.ap51 KOTOphIM TaMMep Be.n.eT co6cTBeHHhIM OTcqeT 

BpeMeHM. KoHeqHo, TOqHoCTh xo.n.a <rnHYTpeHHIIX qacoB~ 3MT OTJittqaeTrn 

OT qacoB-6y.n.ttJihHMKOB, O.D.HaKO yxo.u OT peaJihHOro BpeMeHM BO BpeM51 HC

IIhITaHIIM 3MT B 6ecnpepbIBHOM peJKttMe 24 qaca B ,neHh He npeBhICMJI 

10 MIIH 3a 30 .D.HeM. 

<DJiaJKKaMtt (oHM xoporno BH.D.HhI Ha PHc. 5.9) ycTaHaBJIMBaIOT BpeMH 

BKnroqeHM51 Harpy3KM. OrnrnyThIM cpnaJKoK 03HaqaeT BKJiroqeHtte Harpy3-

KII Ha 15 MIIH. CoorneTcTBeHHO .D.Ba OTOrHYThIX cpJiaJKKa 03HaqaroT BKJiroqe

HMe Harpy3KM Ha 30 MIIH, 5 cpnaJKKOB - Ha 1q15 MMH M TaK .D.aJiee. EcJIM 

MelK.D.Y OTOrHYThIMII cpJiaJKKaMH (ycTaHOBJieHHhIMH no qacOBOM CTpeJIKe no 

Kpyry c MeTKaMH BpeMeHH) He 6y.n.yT BCTpeqaTbC51 HOpMaJihHO 3arttyThie (B 
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5.4. Aopa6oTKa 3neKTpoMexaH111"lecKoro TaVIMepa 

:u;eHTP Kpyra) qJJia)KKH, TO BKJIIO'IeHHe Harpy3KH ocymecTBJI5IeTCH B Herrpe
' pbIBHOM pe)KIIMe B COOTBeTCTBHH c 3arrporpaMMHpOBaHHOM cpJia)KKaMII BbI
.nep)KKe BpeMeHH. To ecTb HOpMaJibHO OTOrHYTbIM B u;eHTp Kpyra ycTaH0-

1 BO'IHbIM q)Jla:>KoK 03Ha'!aeT BbIKJIIO'IeHHYIO Harpy3Ky. Pa3o6paTbCH c TaKIIM 
i ~rrporpaMMHpoBaHHeMi> crroco6eH JI106oi1: IIIKOJibHIIK. 
1, 
: )J:JIH HarnH,n:HOCTII na Pnc. 5.11 npe,n:cTaBJieHa cpoTOrpacpHH @HyTpeH-

HOCTetti> 3MT. 

Puc. 5.11. BHyrpeHHee yCTpoil:crno 3MT 

Ha cpoTO xopoIIIo BII.l(Ha KaTyIIIKa Ki, orpam1'!11TeJibHbIM pe3HCTOp H 
CHCTeMa IIIeCTepeHOK. 0,UHHM H3 Ba)l(HblX 3JieMeHTOB KOHCTPYKUHH HBJI5I
eTC$l BKJiroiraTeJih ( 0603nairettttbIM na Puc. 5.10 SA 1 ). Ott npe,ucTaBJI$IeT 
co6oi1: MHKporrepeKmoiraTeJib EML200 ( oirettb rroxo:>KMM BHeIIIHe Ha oTe
irecrneHHbIM MHKponepeKJiroiraTeJib MIT -1, MIT 1-3 H attaJior:rrirHbre ), cno

co6ttbIM KOMMyTHpoBaTb TOK .n:o 2 A H narrp51)KeHHe 250 B ( 3TM .naHHbie 
BMecTe c MapKHpOBKOH HaHeceHbl Ha KOprryc MHKporrepeKJIIO'IaTeJI5I). ITe
peKJIIO'IaTeJib SA1 MexaH:rr'IecKM yrrpaBJI5IeTC5I pbiiraroM H3 rrJiaCTMaccbI, 
KOTOpbIM xopoIIIo BH.UeH Ha cpoTO c Pnc. 5.12. 

-lllmi:>A~ 243 



rnaaa 5. BCRKaR BCR'IHHa 

Pu.c. 5.12. Bmrny Haxo.zi;HTCH yrrpaBJIHIOII(Hll: pbl'rar, B cepe.zi;HHe -

IIOJIHXJIOpBHHHJIOBbie H30MIIHOHHbie Tpy6KH, BBepxy - MOMCHTaJihHblll KJieH 

THnM'IHaH HeHcnpaaHOCTb M peaH11tMa1.41o1S1 3MT 

IlpH rrepBOM B3rJrn:.ne Ha cxeMy H ycTpOHCTBO TaMMepa C03,[(aeTC5.I pa

,[(yJKHOe BilelfaTJieHHe, 'ITO ~3,[(eCb HelfeMy JIOMaTbC.s:I~. 0.[(HaKO y:>Ke TO, 'ITO 

B ,[(aHHOM KHHre paCCMOTpHBaeTC.s:I :na rrpo6JieMa KpH'IHT 06 o6paTHOM. 

THrrHlfHa.s:I HeHcrrpaBHOCTb 3MT BST-59549 H rro.no6HbIX eMy (B03-

MOJKHO, BCTpelfaIO~HXC.s:I B npyrnx pernottaX H C llPYrHM Ha3BaHHeM) 

3aKJIIOlfaeTC5.I B HelffaKOM cpa6aTbIBaHHH TaMMepa B pe)KHMe BKJIIOlfeHH.s:I 

ttarpy3KH. ::ha HeHcrrpaBHOCTb BbI,[(aeT ce6.s:I rrocJ(e ,[(Byx-Tpex MeC.s:Iu;eB ttop

MaJibHOM 3KCITJiyaTaI.J;HH. 

B aTOM cJiyqae 3arrporpaMMHpoBaHttoe qwa)KKaMH BpeM.s:I BKJIIOlfeHH.s:I 

Harpy3KH He BCer.na BbI,[(ep:>KHBaeTC.s:I, a 6brnaeT, KOr,[(a TaHMep TO BKJIIOlfHT

C.s:I, TO OTKJIIOlfHTC5.I. 3Ta CHTyau;H.s:I tterrpHeMJieMa, TeM 6oJiee 'ITO TaKa.s:I 

HecTa6HJibHOCTb co BpeMeHeM rrepeXO,[(HT B 3aMeTHbIM npe6e3r KOHTaKTOB 

H rrpH yrrpaBJieHHH MO~HOH Harpy3KOM HeH36eJKHbI 3JieKTPHlfeCKHe IlOMe

XH .npyrHM 3JieKTpOHHbIM ycTpOHCTBaM, BKJIIOlfeHHbIM B 0,[(HOM 3JieKTpH

qecKOM KOHType (B rrpe,[(eJiaX 0,[(HOro 3JieKTpocqfaq:n:Ka) c ,[(aHHbIM 3MT. 
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5.4. Aopa6oTKa 3neKTpoMexaH1r1~ecKoro TaMMepa 

3Ta HencnpaBHOCTb npOHCXO.'J:HT H3-3a HetJeTKoro ii;aBJieHmI pbI'laJKKa 

(cM. PHc. 5.12, BHmy) Ha KHOIIKY MHKponepeKJirotJaTeJIH SA1 B MOMeHT 

B03ii;eHCTBHH Ha pbPiaJKOK yCTaHOBO'lHOfO q)JlaJKKa. IlpH'IHHbl HencnpaB

HOCTH - HapymeHne npaBHJI aKCIIJiyaTaUHH 3MT. B npaBHJiax no aKCnJiy

aTaUHH (nepeBeii;eHHbIX Ha pyccKIIM H3bIK) 'leTKO HaIIIICaHo, 'ITO nporpaM

MIIpoBaTb BpeMH BKJIIO'leHIIH/OTKJIIO'leHIIH TaHMepa c IIOMOJIJbIO yCTaHO

BO'lHbIX qJJiaJKKOB cJieii;yeT npII OTKJIIOIIeHHOM IIIITaHIIH (220 B) H B 

IIOJIOJKeHIIII 40!> npIIHYllIITeJibHOro nepeKJIIOIIaTeJIH (xoporno BHllHOfO Ha 

PHc. 5.9). Ecmr aTII ttecJioJKHhie npaBIIJia HapymHTb (IITO cJiyIIaeTCH 

cnJIOIIIb II pHii;oM) TaiiMep Ha'lHHaeT pa6oTaTb HenpaBHJihHO. 

Ho 3 MT ii;aHHOH KOHCTpyKUHII MOJKHO Jierno peaHIIMHpoBaTb . 

.ll.JIH 3TOro Kopnyc TaiiMepa ma<ypam1to BCKphIBaIOT, BepXHIOIO KpbIIIIKY 

c YCTaHOBO'lHbIMH q)JlaJKKaMH OTKJia.'J:bIBaIOT B CTOpOHY TaK, 'IT06b1 Ha HHJK

HeH cTopoHe Koprryca He BhIJieTeJIH mecTepeHKH tJacoBoro MexaHH3Ma. IlpH 

3TOM pa360pKy llOBOllHT llO Toro MOMeHTa, KOTOpbIH IIOKa3aH Ha PHC. 5.11. 
PhI'laJKOK (cM. PHc. 5.12, BHH3Y) macypam1to Bbl1tUMmom nuHu,emoM n 

Ha ero HarrpaBJIHIOJIJYIO qacTb ( conpHKaca10my10c51 B KOHCTPYKUHH c KHOII

KOH MHKponepeKJIIO'laTeJIH SA1) Haii;eBaIOT noJIHXJIOpBIIHHJIOBYIO (HJIH H3 

HHOfO MaTepHaJia) II30JIHttHOHHYIO Tpy6Ky c BHyTpeHHHM ii;HaMeTpOM 

4 MM . .ll.JIH qmKcauHII HJIII B TOM cJiyqae, KOrii;a Tpy6Ky ii;HaMeTpOM 4 MM 

HaHTII He YllaJIOCb, HO ecTb H30JIHUHOHHaH Tpy6Ka tIYTb 6oJibrnero ii:naMeT

pa, ee IIpIIKJieIIBaIOT K pbI'laJKKY MOMeHTaJibHbIM KJieeM, a1<:X:ypam1tO HaHeCH 

Ha pbI'laJKOK KaIIJIIO II ii;aB npoCOXHYTb 1 MHH. 

Terrepb KOHCTpyKqIIIO co6IIpa10T, KpbIIIIKH Kopnyca coeii;HHHIOT II cpIIK

cnpyIOT IIITaTHbIMH rnypynaMII-CaMope3aMH. 

IlocJie TaKOH peaHHMaUHH aJieKTPOMexaHH'leCKHH TaHMep pa6oTaeT 

6e3 c6oeB Ii Tenepb yJKe ero MOJKHO nporpaMMHpoBaTb 6e3 co6JI10ii;eHHH 

4HeCJIOJKHbIX rrpaBHJii> - npn BKJIIO'leHHOM IIHTaHHH 220 B n He OTKJIIO'IM 

pytIHOH nepeKJIIO'laTeJib - ;:icpcpeKTHBHOCTb pa6oTbI 3MT 6oJihrne He H3-

MeHHTCH. 
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5.5. AOPA60TKA CKAHEPA 
BENQ-5000UD 

Ilorrym1pHhIM CKattep Benq-SOOOUD xoporno 3HaKoM pa,ri:ttoJI106Iue
JI.lIM H IIOJih30BaTeJI.lIM IIK. OH o6ecrre1IHBaeT o'leHb xopornue xapaKTepu:c
TMKH KOIIHpOBaHH5I HH<PopMaUmI (,ri:o 2400 dpi), B TOM 1IHCJie <PoTOII3o6pa
)KeHHM, H pa6orneT BO Bcex M3BeCTHhIX orrepaUHOHHbIX cpe,ri:ax. IlporpaMMa 
cKam1.poBattm11I306pa)Kemrn H TeKcTa nma Miraskan-6000 (Haxo,ri:HII(MC5I 
Ha HHCTaJIJI5IUHOHHOM CD) rro3BOJI5IeT q1naTb TeKcT c opwmttaJia (qTo tta-
3bIBaeTc.ll c JIHCTa rre'!aTHOi): HH<PopMaQHH) H rrepeBO,rJ:HTb ero B pe)KHM TeK
CTOBOro pe,ri:aKTopa c pacrnupeHHeM .doc. BtternHHM BH,ri: (<Porn) cKaHepa 
Benq-SOOOUD npe,ri:CTaBJieH Ha PHc. 5.13. 

Puc. 5.13. BHernmril: BB:,i:i; cKaHepa 
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5.5. Aopa6oTKa cKaHepa Benq-5000UD 

KpoMe TOfO, eCTb H MHOro ,n;pyrnx IIOJIO/KHTeJibHbIX CTOpOH, KOTOpble 

cJiy)KaT peKOMeH)J,aIJHeli K HCIIOJib30BaHHIO ,n;aHHOfO CKaHepa y nrn:poKOfO 

Kpyra IIOJib30BaTeJieli. 0,n;HaKO cymecTByIOT H HeCOMHeHHbie <!:MHHYCbl~. 
Pa36epeMc.sI B nx oco6eHHOCT.sIX H paccMoTpHM nponepeHHbie napnaHTbI 

yCTpaHeHH.sI He,n;ocTaTKOB norryJI.sipHoro CKaHepa Benq-SOOOUD. 

0 pa6oTe cKaHepa 

Cnoli rrepBbIH 3K3eMIIJI.sip cKaHepa Benq-SOOOUD .sI rrpHo6peJI B 

2004 r., o,n;HaKO H cero,n;H.sI, 3aH)J,5I B Mara3HH B IIOHCKax KOMIIJieKTYIOlllHX 

,n;JI.sI IIK, MO)KHO BCTpeTHTb B rrpo,n;a)Ke 3TOT YHHBepcaJibHhIH cKaHep, rro,n;

KJIIOtiaeMbIM tiepe3 rropT USB. TaKa.sI ,n;JIHTeJibHa.sI JKH3Hh B e)Ke,n;neBHo Me

H.sIIOllleMc.sI MHpe IIK ronopHT o HeCOMHeHHOM Ka'!ecrne 3'roli nepmpepnii:

HOM arrrrapaTyphI ,n;JI.sI IIK. 0.n;HaKo Ha Moeii: rrpaKTHKe ,n;nyxJieTHero nc

rroJib30BaHH.sI cKaHepa Benq-SOOOUD (,n;aJiee rrpocTO cKaHep) 

oTKpbIJIHCb HeKOTophie Herrpn.sITHbie oco6eHHOCTH ero .i:none,n;eHH.sI~. TaK, 

cpa3y IIOCJie ITOKYIIKH 5I o6napyJKHJI, 'ITO CKattep rrpn BKJIIO'!eHHH IIHTaHH.sI 

(rrpn BKJIIO'IeHHH IIK), HecMoTp.sI Ha HopMaJihHYIO nHCTaJIJI.sIIJHIO, HatinHa

eT pa60TaTb HenpaBHJibHO - CJibIIIIHbl llleJI'IKH C 'IaCTOTOM ITpHMepHO 1 fu. 
IIocJie 2 ... 3 MHH npo.n;oJIJKHTeJihHhIX MexaHntiecKHX meJI'IKOB BHYTPH KOp

rryca CKaHepa, OHM rrpeKpamaIOTC.sI, HO CKaHep OTKa3bIBaeTC5I pa6oTaTb H 

CHCTeMa 3aBHCaeT. BbIBeCTH ee H3 3TOfO COCTO.sIHH.sI «3a)J.yM'IHBOCTH~ MO/K

HO TOJihKO MeTo.n;oM rrepe3arpy3KH IIK. K co1KaJienn10, 3TO THITH'!Ha.sI «6o

Jie3HM CKaHepa pacCMaTpHBaeMOH MapKH, 0 '!eM BaM paccKa/KeT JII06ou 

KOMIIeTeHTHbIH rrpo.n;aBeIJ B OT)J,eJie KOMIIbIOTepHOH rrepmpepHH. 

EcJIH rrpHHY)J.HTeJibHO BblKJIIO'IHTb IIHTaHHe CKaHepa, OTCOe)J,HHHB OT 

ceTH 220 B a,n;arrTep - HCTO'IHHK ITHTaHH.sI CKaHepa (HMIIYJibCHbIH HCTO'I

HHK TOKa 12 B, 1.3 A) - TO, KaK rrpaBHJIO, IIOCJie HOBOfO BKJIIO'!eHH.sI CKa

Hep BXO)J,HT B HOpMaJibHblll llITaTHbIM pa6otIHM pelKHM (6e3 meJI'!KOB, 3aBH

caHH5I) H HOpMaJibHO C'IHTbIBaeT nmpopMaUHIO B rroJie cKaHnponaHH.sI. Ho 

6hrnaeT, 'ITO BbIKJIIO'IHTb/BKJIIO'IHTb IIHTaHHe CKaHepa c IIOMOlllblO a,n;arrTe

pa O)J,HOKpaTHO OKa3hIBaeTC5I He,n;oCTaTO'IHO, H npHXO)J.HTCJI 2 ... 3 pa3a pa3'b

e)J,HH5!Tb IJeIIb IIHTaHH.sI cKaHepa 6e3 oTcoe.n;nHeHH.sI USB-coe,n;nHHTeJI.sI H 

6e3 11epe3arpy3KH IIK, tIT06b1 CKattep CTaJI pa6oTaTb HOpMaJibHO. 

0 rapaHTllllll Ill peHTa6enbHOCTlll 

Cero,n;H.sI BCeM H3BeCTHO KaK pa60Ta10T rapaHTHHHbie MacTepcKHe. He 

OTKa3blBa.sICb rrpMH.sITb CKaHep B peMOHT IIO rapaHTHH, OHM orrpe,n;eJI.sIIOT )J,O

CTaTO'IHO )J,JIHTeJibHOe BpeM.sI ,ll;JI.sI peMOHTa, apryMeHTHPY.sI 3a,n;ep1KKY TeM, 

'ITO ,n;eTaJIH ,n;JI.sI peMOHTa Tpe6yeTC.sI 3aKa3aTb. TaK MO/KliO JIHIUHThc.sI cKa-
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rnaaa 5. Bcs11<a11 ac11'l111Ha 

Hepa Ha 2 ... 3 MeC.Hl(a, pacrIJia'IIIBMCb CBOIIM BpeMeHeM II HepBaMII II3-3a He

pa,llIIBOCTII rrpoII3BO,llIITeJiei1 IIJIII 6paKa rrpH6opa. A ecJIII rapaHTIIH 3aKoH

'IHJiacb, TO c Bae noTpe6yroT 600 py6. 3a pa60Ty H npHMepHo 1500 py6. 3a 

CTOHMOCTb 6JIOKa KOOp,llIIHal(IIII CKaHepa - MMeHHO OH B cJiyqae c 

Benq-SOOOUD ornetiaeT 3a HopMaJihHYIO pa6oTy u HMeHHO npu ero HeIIc

npaBHOCTH B CKaHepe B03HHKaIOT meJI'IKH, a 3aTeM «3cpcpeKT 3aBHCaHIIH~. 

CerO,llHH B p03HII'IHOM npop:aJKe TaKOM CKaHep CTOIIT 1400 py6. (B 

CaHKT-IleTep6ypre), TaK 'ITO npoII3BO.llHTh KaKoM-JIH6o peMoHT c noMo

Il(hIO cepBHc-QeHTpa, K coJKaJieHIIIO, coBepIUeHHO ttepeHTa6eJihHO. B 3TOM 

cJiyqae .nei1cTBHTeJihHO JiytIIIIe KYITIITh HOBhIM cKaHep. TaKoro )Ke MHeHIIH 

6y.nyT H npo.naBl.(bI-KOHCYJihTaHThI Mara3IIHa, B KOTOpbIM Bbl o6panuecb. 

He no.nBepraH cOMHeHIIIO Heo6xo.nIIMOCTh c,na'IH B peMOHT HeHcnpaB

HOro CKaHepa, eCJIH OH HaXO,llHTCH Ha rapaHTHII, rrpe,nJiaraIO c,neJiaTh caMO

CTOHTeJihHO peMOHT CKaHepa B TOM cJiyqae, KOr,lla cpoK rapaHTIIH 3aKOH

'IIIJICH II HMeIOT MeCTO yKa3aHHbie BhIIIIe HeHcrrpaBHOCTH (meJI'IKH). 

PeMOHT Benq-5000UD 

TaK KaK JKe MO/KHO caMOCT051TeJibHO peaHIIMHpOBaTh CBOM cKaHep? 

Ha rrpaKTHKe ,nJIH peMOHTa Ha.no coBceM HeMHOro. Koprryc CKaHepa aK

KypaTHO BCKpbIBaIOT c IIOMOil.(bIO OTBepTKII, OTm6aJI CHH3Y Kopnyca CKaHe

pa CTOIIOpHbie 3arnyIIIKII 1>. 
3aTeM, CHHB BepXHIOIO KpbIIIIKy, .no6HpaIOTCJI ,no caMoro cep,nl(a CKaHe

pa. 3ToT BII,n IIJIJIIOCTpttpyeT ¢oro Ha Puc. 5.14. 
3,necb Ha pHCYHKe xopOIIIO BH,llHO, 'ITO pe3HHOBhIM peMeHb (.nopO)KKa c 

3y6QaMH), rrepeMemaIOil.(HM HarrpaBJIHIOmyro c JiaMIIOM, HaXO,llHTCH He Ha 

IIITaTHOM Mecre, a B cepe,nHHe nyTII OT Ha'IaJihHOH ,llO KOHetIHOH TO'IKII ne

peMemeHHH. B 3TOT MoMeHT rrptt BKJIIO'Iemm cKaHepa, 6y,nyT cJihIIIIHbI Me

xaHH'IecKHe meJI'IKH, ,llJIHil.(HeCH .no TeX rrop, IIOKa HarrpaBJIHIOil.(aH c JiaM

IIOM He rrepe,nBHHeTCH BrrpaBo (no cxeMe) Ha IIITaTHOe MeCTO. 

KaK Morna CMeCTHTbCJI .nopO)KKa II HarrpaBJIHIOil.(M c JiaMIIOM OTHOCII

TeJibHO IIITaTHOfO MeCTa B MOMeHT BKJIIO'IeHHH-BbIKJIIO'IeHHH? 0TBeT Ha 

3TOT BOIIpoc Tpe6yeT ,llOIIOJIHHTeJibHOro HCCJie,noBaHHH aJiropHTMa pa60TbI 

yCTpOMCTBa KOOp,llHHarnpa IIOJIO)KeHH.SI HarrpaBJI.SIIOmeH: fOJIOBKH ( c JiaM

rroi1 ). 3TO HCCJie,noBaHIIe - .npyraJI TeMa II B ,naHHOH KHHre 3aHMeT Heorr

paB,naHHO MHoro MeCTa. BMecrn Hero rrpe,nJiaraIO rrpocTbre peKoMeH,naQHH 

no BbIXo,ny H3 KpH3HCa M B03BpameHIIIO CKaHepa B IIITaTHhIM pe)KHM. Pea

HHMal(HJI 3aKJIIO'IaeTC.SI B TOM, 'IT06br aKKypaTHO CHJITb c HarrpaBJI.SIIOil.(IIX 

l) Ilepen paJ60pKOH CKaHepa OH llOJDKeH 6h!Tb OTKJIIQqeH OT cen1 220 B (BIU!Ka BbIHyra 113 

poJeTKH). (llpUM. Hay<t. pea.) 
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5.5. Aopa6oTKa cKaHepa Benq-5000UD 

Puc. 5.14. BReIIIRHii BM~ BHyTpeHHero yCTpoiicTBa H ::1JieKTpw1eCKHX 
coe~HHeRHH CKaRepa 

pe3HHOBbIH peMeHb - .n:opoiKKY c 3y6qrrKaMH H rrepeMeCTHTb JiaMilY B 

KpaH:Hee JieBoe rroJioJKeHtte TaK, KaK aTo rroKa3aHo Ha Puc. 5.15. 
JfaMIIa H ee HarrpaBJI.HIOIUHe ,ll;OJDI<Ha 6bITb yCTaHOBJieHa Me.JK,n:y pHCKa

MH Ha KOprryce CKaHepa (ceporo l.lBeTa). 3TO - IlITaTHOe MeCTO IIOJIOJKeHmI 

HarrpaBJIJIIOIUHX JiaMIIbI. IlocJie ycTaHOBKH pe3HHOBbIM rrpHBO,n:-peMeHh 

o.n:eBaIOT Ha HarrpaBm:IIOIUHe. 

)lpyroH: paKypc 11306pa.JKeHm1, rroKa3aH Ha Puc. 5.16. 
Terrepb IIpH BKJIIoqeHHH (rro.n:aqe IIHTaHmI Ha CKaHep) B rrepBbie 1...2 c 

JiaMIIa 6y,n:eT ,n:BHraTbrn BrrpaBO, IIOKa He yrrpeTC.SI B HyJieBoe IIOJIOJKeHHe, 

rrocJie aToro c yCTpoi1cTBa KOop,n:ttHal.lHH rroJIOJKeHH.SI JiaMrrhI B IIK 6y,n:eT 

BbI,n:aHa KOMaH.n:a fOTOBHOCTH K CKaHttpOBaHIUO H CKaHttpOBaHtte rrpOH30M

.n:eT B IlITaTHOM peJKMMe. 

Ilpo,n:aBIIbI-KOHCYJihTaHThI ( OTHOCllTeJibHO ynoM.SIHYTOH BbIIlle rrpo6Jie

MbI cKaHepa Benq-SOOOUD) He ycTaIOT yTBep)KIJ.aTb, qrn 3TO ~roJIOBHa.SI 

60Jih:? CKaHepa .n:aHHOH MOiJ.eJIH, C KOTOpOH Jierqe CMHpHTbC.SI, qeM ee ycTpa-
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rnaaa 5. BCHKaH BCH'U1Ha 

Puc. 5.15. PIICKH HarrpaBJHUOIIJ:HX, Me:a<,n:y KOTOpbIMM CJie,n:yeT ycTaHOBIITh JiaMrry 

HHTb. Il03BOJihTe c HHMH He cornacHTbC5I, TeM 6oJiee 'ITO JIOKaJIH3aU:H5I .n;aH

HOH HeHcrrpaBHOCTH He 3aHMeT MHOfO BpeMeHH, He Tpe6yeT crreU:HaJihHbIX 

rrpw6opoB ).(JI5I HaCTpOHKH H .n;o6aBHT «B JIH'IHOe ,neJIO» pa,i:i:HOJII06HTem1 

6ecu:eHHbIH rrpaKTH'IeCKHH OITblT. 

Eme o.n;Ha «rOJIOBHaH 6oJih» .ZJ;JIH «JiemmhIX» npo.n;aBU:OB-KoHcyJihTaH

TOB B TOM, 'ITO OHM ITO).('IaC HeBepHO H).(eHTHcpHU:HpyroT HeHCIIpaBHOCTb 

paccMaTpHBaeMoro CKaHepa. lfaCTo IIpHXO).(HTC5I CJihIIIJaTb 0 TOM, 'ITO HeH

TpaJIH30BaTb paCCMOTpeHHYIO BbIIIJe HeHcrrpaBHOCTb MO:>KHO npOCTbIM rre

peMemeHHeM (HeCKOJihKO pa3 - Ty.n;a-cro.n;a) rrepeKJIIO'IaTeJI5I 6JIOKHpOBKM 

( TpaHCITOpTHpOBKH) CKaHepa c «3aMKa» Ha era Kopnyce. 5IKo6hI, nomeJIKM

BaHHe H B rrepcrreKTHBe HeHcrrpaBHOCTb CKaHepa 3aBHCHT OT :noro. Ilo3-

BOJihTe He cornaCHTbC5I c TaKHM ITO).(XO).(OM, w6o B MOeH rrpaKTHKe rro.n;

rnep:>K.n;eHH5I 3TOMY MHeHHIO He o6Hapy:>KHJIOCh. 



5.5. Aopa6oTKa CKaHepa Benq-5000UD 

Puc. 5.16. Mecrn, Ky.n:a Ha.n:o ycTaHOBIITh HarrpaBJUIIOIUIIe 

c JJaMilOH nepe.n: HOBbIM BKJIJO'lem1eM CKaHepa 



5.6. 0 nPOMblWnEHHblX 3BYKOBblX 
MHAMKATOPAX AblMA 

IIopTaTIIBHbie ycTpo:Hcrna 3BJKoBo:H cHrHa.JIII3aI.(HH 3~hIMJieHHOCTH, 
Kypemrn: H yTe'IKH ra3a (yCTpo:Hcrna MOJKHO KYIIHTb B Mara3HHax ::JJieKTpO

TOBapoB B P<D, <DttHJIJIH,D.HH, fepMaHmI) HMeIOT IIIITaHHe OT O,L(HOH 6aTa

peH nma <!'.Kpona1>. Ifa MHoroqncJieHHhIX rropTaTHBHhIX 3JieKTpoHHbIX ycT

poH:crn 3apy6eJKHOfO rrpOH3BO,L(CTBa, KOTOpbre CB060.D.HO MOJKHO np1106pec

TH B ToproBhIX TO'IKax (Ha Teppnrnpnn CTpaH CHf u 3a py6eJKoM) 

BbI,aeJIJIIOTCJI ,D.aTqHKH .ll:bIMa, ra3a H aJIKOfOJIJI, peaJIII30BaHHbie no CXO.ll:HOH 

cxeMe. Ottn HMeIOT rrpttMeptto o.n.HoT_HIIHYIO KOHCTPYKIJHIO u BHeurnttH: BH.U 

(PHc. 5.17), rrpHHIJHII pa6oTbI ::JTHX aJieKTpOHHbIX Y3JIOB TaIOKe rroxoJK. 

Puc. 5.17. BHeIIIHII:il: BIIA Kopnyca i');aTqJIKa 3ai'J:hIMJieHHOCTII 



5.6. O npoMb1wneHHblX 3BYKOBblX lllHAMKaTopax Ab•Ma 

~OTJUf'IIUI OTHOC.HTC5I K caMMM naTqMKaM, pearMpyIOll(MM Ha cooTBeTCTBYIO

'.in:YIO coCTaBJrnromyro B B03n;yxe. 
' CxeMbI LJ;JI.H naTqMKOB LJ;bIMa B OCHOBHOM MCilOJib3YIOTC.H B CMCTeMax no

,)KapHOM 6e3ori:acHocTM. OHM cocTaBJI.HIOT IIeJioe ceMelicrno MC M OTJIM'Ia

IOTC}l TMITOM BXOLJ;HOfO naTqMKa, rrepBMqHbIM MCToqHMKOM IlMTaHM.H M 3KC

nJiyaTaIIMOHHbIMM KaqecTBaMM. 

qTO JKe TaKoe naTqMK 3aLJ;blMJieHHOCTII? 

, P.Hn n;aTqMKOB 3aLJ;bIMJieHHOCTM ( B 'IaCTHOCTM, MIIKpocxeMa 

1. MC145017P) MMeeT IIOHHbIH rrpMHIIIm pa6oTbr, HO BbmycKaIOTC5I TaKJKe 

~ . .n:anMKM c McrroJib30BaHMeM HK-rrapb1: lIK-cBeTOn;Mon/lIK-cpornnMon;. 

i 3TM rrpM60pbI 6eCKOHTaKTHOfO KOHTpOJI.H M MHcpopMaIIMM IIOJiyqmrn Ha-

3BaHMe mpmtcx:ouaepoB. HeK0Topb1e n;aHHbie o rrorrym1pHb1x MMKpocxe

. Max-rrpeo6pa3oBaTeJI.HX CBen;eHbI B Ta6JI. 5.1. 

: Ta6JIHu,a 5.1. HeKOTOpb1e MHKpocxeMbI-npeo6pa3oBaTeJIH cHrnaJia cepHH 
MC14501 

THn Pa6m1ee uanpmKenne [B] llCTO'IHHK IlHT3HHJI, TOK Kopnyc Tnn11aT'IHKa 

MC145010DW 6 ... 12 IlOCTO.HllHhIH DIP/SOIC <!>OTO 

. MC145010DWR2 6 ... 12 IloCTO.HHllhIH DIP/SOIC ¢OTO 

MC145010P 6 ... 12 IlOCTO.HllHhIH DIP/SOIC ¢OTO 

MC145012DW 6 ... 12 IlocTO.HllllhIH DIP/SOIC <!>OTO 

MC145012DWR2 6 ... 12 IlOCTO.HllHhlii DIP/SOIC <l>oTO 

MC145012P · 6 ... 12 IlOCTO.HllHbIM DIP/SOIC <Dorn 

MC145017P 6 .. .12 IlOCTO.HllHh!H DIP lfoHHb!H 

MC145018P 6 ... 12 IlcpcMeHHbIH DIP 110HHb!H 

NFPA - HaIIMOHaJibHoe areHTCTBO rroJKapHo:i1: 3all(MTbI (fepMattmr), K 

KOTOpOMY rrpMCJiyunrnaIOTC.H B .n:pyrnx CTpaHaX MMpa, peKOMeHn;yeT B Ka

qeCTBe .n:aT'IMKa-CHfHaJIII3aTOpa 3a.ZJ:bIMJieHHOCTII IIOMell(eHIIH MIIKpocxe

MY cpIIpMbI Motorola MC 145017P Rauchesensor no cTaHn;apTy Ion 

NFPA-72 ANSA-53. CTOMMOCTb MIIKpocxeMhI y OTe'!ecTBeHHbIX rrocTaB

ll(IIKOB (B MocKBe) KOJie6JieTc.H B rrpen;eJiax 56 ... 83 py6. 3a on;IIH Koprryc. 

Ilo cpaBHeHHIO co CTOIIMOCTbIO fOTOBOfO rrpII6opa IIeHa MIIKpOCXeMbl npe

o6pa30BaTeJI.H HaXOLJ;IITC.H B rrporropIIIrn KaK 1 :6. 

HIIJKe paccMOTpetto ycTpolicTBO n;aTqIIKa 3a.ZJ:bIMJiemrn II, B 'IacTHOCTII, 

KypeHM.H, rrpIIo6peTeHHOfO B cpeBpaJie 2005 r. B <I>IIHJI.HHLJ;IIII ( cpMpMa 

Kidde Finland Mon;eJib 0914N). IloJittoe Ha3BattIIe yCTpolicrna ~smoke and 
fire alarm users guide~. B rracrropTHbIX naHHbIX yKa3atto, 'ITO MIIKpocxeMa 



rnaaa 5. BCSIK8SI BCSl 1U1H8 

¢opMttpyeT npepbIBHCTbIM 3BYKOBOM CHrHaJl ( c IlOMOIU:bIO BHerrrnero Ilbe-

30ll3JiyqaTeJUI) npH Il05IBJieHMH i'\bIMa BO BpeMeHHOM HHTepBaJie 6oJiee Oi'(

HOH MHHYThI. HCToqHHK nHTaHH.H V rr = 6 ... 12 B, IrroT = 8 MKA (B peJKHMe 

OJKMi'(aHH5I H TIOK05I npll v n = 9 B), npH BKJIIOqeHHH CHrHaJlll3aUMH TOK 

nOTpe6JieHH.H B03pacneT i'\O 35 MA (npH Vrr = 9 B). Kopnyc MMKpocxeMbI 

DIP-16. 
TipH rrpaKTHqecKHX aKcnepHMeHTax Bbrn:BJieHbI OTJIHqHbie OT 3a.HBJieH

HbIX B nacnopTHhIX L(aHHhIX cBowcrna ycTpoi1:crna. 

TipH TeCTllpOBaHMll L(an:ima 3ai'(bIMJieHHOCTll Ha OCHOBe MHKpocxeMbI 

MC145017P BhHIBJieHa peaKUM.H yCTpoi1:crna Ha i'\hIM OT cttrapeThI (cttra

pbr, nanHpOCbI) - BJIH5IHHe HHKOTHHOBOro )J;bIMa c pacCT05IHH5I 5 ... 6 M OT 

)J;aTqHKa. 3KcnepHMeHT npOBOi'\HJIC5I B npoBeTpeHHOM 3aMKHYTOM noMem:e

HHll Ha KYXHe (nJIOIU:ai'l;b TIOMem:eHM5I OKOJIO 10 M2
) B CBeTJIOe BpeM.H cyTOK, 

npw ttanp.HJKeHHM B ocBeTMTeJibHOM ceTM 224 B. KoMHaTHa.H TeMnepaTypa 

+22°C. TipocTpaHCTBO KYXHH Ha BpeM.H aKcnepttMeHTa 3aMKHYTO ll H30JIH

poBaHO OT i'\pyrHX B03i'\YIIIHbIX TIOTOKOB (rrpoBeTpMBaHH5I c ym1UbI ll IIOTO

KOB ll3 i'\pymx KOMHaT ). 

,[(aTqJ1K ycTaHOBJieH Ha CTeHe B BepTMKaJlbHOM (IIITaTHOM) IIOJIOJKeHIIII, 

COfJiaCHO peKOMeHi'(aUMll no ycTaHOBKe ( rrpMJIOJKeHHbIM B yrraKOBKe L(aTqll

:Ka ). TaKMe peKoMetti'(aUMM npeL1ycMaTpHBaIOT ycnHOBKY rrpw6opy He 6Jiw

JKe 60 CM OT yrnoB KOMHaThI (rroMem:eHH5I) ll He 6JIMJKe 1.5 MOT IIOJia. ,[(o

rrycKaeTC}[ (ll KaK BapMaHT yKa3aHO B peKOMeHL(aUMM rrpoH3BOi'\HTeJia) 

yCTaHOBKa TaKMX i'(aTqllKOB Ha IIOTOJIOK KOMHaThI. 

TipoM3BOi'\MTeJib TaKJKe peKOMeHL(yeT yCTaHOBKY HeCKOJibKMX (KOJIH

qecrno He orpaHHqeHO) Oi'(HO- HJIM pa3HOTMIIHbIX L(aHHKOB B pa3HbIX rro

Mem:emrnx Oi'\HOro i'\OMa. 

TipepbIBHCTa}[ 3BYKOBa.H CHrHaJ!H3aUH5I aKTHBllpOBaJiaCb no rrpoIIIeCT

Bllll 3 c IIOCJie Ha'laJia KypeHH5I Ha YKa3aHHOM paCCT05IHHH OT L(aHHKa. 

TipepbIBHCTa.H 3BYKOBa.H CllrHaJIM3af.lH}[ MMeeT HMIIYJibCHbIM xapaKTep: na

y3a 0.5 ... 0. 7 C, BpeMa 3ByqaHM5I 1 ... 1.2 c, qacTOTa 3BYKOBOro CHrHaJla 1 Kf U, 

Cima 3ByKa rrpHMepHO 60 ... 70 i'\D (rpOMKOCTb ,llOCTaTOqHa5I i'(JI5I CJibIIIIIIMOC

TH i'(aJKe fia JIOi'\JKHll npH 3aKpblTbIX i'(Bep.HX KOMHaT). 3ByKOBOM CHrHaJI 

npei'l;CTaBJiaeT co6oi1: cepl1IO H3 qeTbipex 3BYKOBbIX llMIIYJihCOB. TiocJie 

i'\ByxceKyHi'\HOM nay3bl, cepHH IlOBTOpHeTCH. 

TipH CJiei'(yIOIU:eM aKcrrepMMeHTe Ha pacCTO}[HHll 80 CM OT MeCTa ycn

HOBKH Ha CTeHe L(aTqMKa 6bIJI 3aJKJKeH ra3 (B IIITaTHOM ra30BOM IlJIMTe ). HM

KaKOM peaKUHll npw6op He IlOKa3aJI. 

TI pH i'\pyroM 3KCIIepMMeHTe ( c TeMM JKe ycJIOBll5IMll 3aMKHYTOCTll H 

npei'(BapttTeJibHOro rrpoBeTpttBaHM5I noMem:eHHH KyxHtt) Ha L(aTqHK oKa3a-



5. 6. 0 npOMblwneHHblX 3BYKOBblX MHAMKaTopax AblMa 

HO B03.ll.eMCTBIIe rrapa OT 3aKIIIIeBiuero qaMHIIKa. HecMOTp51 Ha OTHOCIITeJib

HO rrpo.11.omKIITeJibHbIM xapaKTep B03.ll.eMCTBII51 (B Teqem1e 5 MIIH), .11.aTqHK 

TaK:>Ke He cpa6oTaJI. 

,l{bIM OT rro.11.ropeBIIIero M51Ca Ha CKOBopo.11.e rrpHBeJI .11.aTqHK B .11.eiicTBIIe 

TOJibKO no rrpoUieCTBIIII 3 MIIH (!)OT HaqaJia B03.lJ.eMCTBII51, Kor.11.a BC51 KYXH51 

y)l(e HarroIIHMJracb 3arraxoM rapII. 

HoBhIM 3KcrrepIIMeHT c cm10KeHIIeM cyxHX arreJihCHHOBbIX KopoK (Ko

TOpbre HeKOTOpbre X035IMKII IICIIOJib3YIOT .ll.Jl51 HeMTpaJIII3aIIIIII <iIIJIOXIIX~ 

3arraxoB) IIOKa3aJI IlHTepeCHbIM 3cpcpeKT - .11.aTqIIK cpa6oTaJI rroqTII MrHO

BeHHO ( TaK JKe, KaK OT crrrapeTHOfO .11.bIMa) II c paccT05IHII51 B 4.5 M OT oqara 

.11.hIMa II 3anaxa. 

Bo Bcex npIIBe.11.eHHhIX 3KcnepIIMeHTax OTMeqaeTC51 IIHepIIIIOHHOCTb 

pa6oTbI .11.aTqIIKa. CHrttaJIII3aIIII51 npo.11.0JIJKaJia pa60TaTb eme B TeqeHrre 

3 ... 4 MIIH IIOCJie yCTpaHeHII51 oqara .11.bIMOBOro B03.ll.eMCTBII51. IlocJie 3TOfO 

npII6op rrepexo.11.IIJI B COCT05.IHHe OJKII.ll.aHII51. 

EJiaro.11.ap51 M06HJihHOCTII II aBTOHOMHOCTII IIITaTHOro 3JieMeHTa nIITa

HH51, HOBbIM 3KcnepIIMeHT 6bIJI npoBe.11.eH Ha YJIIIrre. 

TeMnepaTypa OKpyJKaromero B03.ll.yxa -4.6°C, 6e3 oca.nKoB, 6e3BeTpIIe. 

3ByKoBa51 CIIrHaJIII3aIIH51 BKJIIOqHJiaCb qepe3 IIOJIMIIHYTbI IlOCJie Toro, 

KaK Ha paCCT05IHHII 2 M OT .11.aTqHKa 3aKypIIJI 'IeJIOBeK, II rrnepIIIIOHHO rrpo

.11.0JIJKaJia pa6oTaTb eme MIIHYTY IlOCJie Toro, KaK KypeHrre 3aBepIIIIIJIOCb. 

IlpoBe.11.eHHbie 3KcnepIIMeHTbI .11.aroT OCHOBaHIIe IlOJiaraTb, qTo paccMOT

peHHbIM npII6op MOJKeT 6hITb 3cpcpeKTIIBHO HCIIOJib30BaH II B ycJIOBII5IX He-

3aMKHYTbIX ( npoBeTpIIBaeMbIX) IlOMemeHIIM 6oJibIIIOM IlJIOIIIa.11.II, c 6oJib

IIIOH IIIIPKYJIHIIHeii B03.ll.yxa KaK cpe.11.crno CIIrttaJIH3arr1rn o Ta6aKoKypeHHII 

II IIHbIX .11.bIMOBbIX 3arraxax (3KCnepIIMeHT c aneJibCIIHOBbIMII KOpKaMII). 

PeaKIIIIII .11.aTqIIKa Ha .11.hIM IIHoro xapaKTepa He 3acpIIKCIIpoBaHo. To 

eCTb npHMeHHTb rrpH6op KaK rrpOTHBOITOJKapHbIM .11.aT'IHK tterreJiecoo6pa3-

HO. KocBeHHO, ITOCJie.11.HHM BbIB0.11. IlO.lJ.TBepJK.11.aeT TaKJKe H TO, qTo B IIIHpo

KOM crreKTpe M0.11.eJieM no.11.06HbIX .11.aTqHKOB, H,MeIOIIIHXC51 B npo.11.aJKe, rrpH

cyTCTBYIOT crrerrHaJihHbre nponmonoJKap~ .11.anIIKH. TaKIIM o6pa30M, 

.11.eiicrnHe KaJK.11.oro m .11.aTqIIKOB Ha MIIKpocxeMax cepHII MC14501 y3Ko 

crreIIHaJIH3HpOBaHHO 1 >. 
Ha nepe.11.Heii qacrn Koprryca (xopoIIIo BH.11.HO Ha cporn c PHc. 5.17) 

yCTaHOBJieH CBeTO.[\H0.11. KpaCHOfO IIBeTa (Ha 3JieKTpHqecKOM cxeMe o603Ha-

I) CaMa no ce6e MHKpocxeMa MC145017 He conep)KHT naT'lHKa Jl,bIMa, a npencTaBJUJ:eT 
co6oii cxeMy o6pa60TKH ClirHaJIOB, nonyqaeMbIX OT HOHH3aUHOHHOH KaMepbI. Eonee 
nonpo6Hyro HmpopMau1110 MO)((HO nonyqHTb Ha call:Te www.freescale.com. (JipuM. Haylf. pea.) 

--- 255 



rnaaa 5. BCRK8SI BCSl'IMHa 

qetttthIH HL1). IlpH aKTHBaUHH 3BYKOBOH rnrttaJIH3aUHH cBeTO,n;Ho.n; BCITbI

XHBaeT C qaCTOTOH npHMepHO 0.5 fu;. 

IlHTaHHe ocymeCTBJI.sieTC5I OT :'JJieMeHTa 6F22 THna ~Kpotta1> c Hanp.si:

:>KeHHeM 9 B. O.n;ttaKo no nacnopTHbIM .n;atttthIM MHKpocxeMhI ttanp.si::>KettHe 

ITHTaHHR B03MO:>KHO B npe,n;eJiax 6 ... 12 B. Jl,JI.si: CTau;Hottapttoro HCITOJib30Ba

HH.sI (3KOHOMHH 3JieMeHTOB nHTaHH.sI) :>KeJiaTeJibHO IIpHMeHHTb CTa6HJIH3H

poBaHHbIH HCTQqHHK nHTaHH.sI c BbICOKHM K03cpqmu;HeHTOM cpHJibTpaUHH 

BbIXO,l(HOro Hanp.si::>KeHH.sI. 

Ha PHc.5.18 rrpe.n;cTaBJietta aJieKTpHqecKa.sI cxeMa paccMoTpettttoro 

,n;aT'lHKa. 3JieMeHTbl (.UHO,l(bl, TpaH3HCTOp, CBeTO.[(HO,n) yKa3aHbl c OTe'leCT

BeHHbIMH MapKHpOBKaMH, COOTBeTCTBYIOll(HMH 3apy6e:>KHbIM attaJIOraM. 

Mx coorneTCTBHe BbI.sIBJietto no crrpaBoqtto:H JIHTepaType. 

SA 1 -'--..__-+--1~-+-'4 r 
•C6POC• 
1---

1 

I_ 

, R4 
12K 

VP1 ,l\a"!'l~K AblMa 
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VT1 
KT5036 

DA1 MC145017P 

+vn9B 

+ C6 

I 
50.0 

168 

Hl1 
AA3076 

cs 
Io.1 

R9 560 

Puc. 5.18. 3JieKTpJiqecK<UI cxeMa npn6opa 0914N 
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5. 7. HOBblE B03MO>KHOCTM 
AAT~MKACOTP~CEHM~ 

ii 

Cpe,n:H MHOfOtJHCJieHHhlX ,n:aTtJHKOB COTpHCeHH.H BCTpetJalOTCH BCeB03-

MOIKHhie rrpH60pbI, rropa11<a10UIJ1:e rro,n:qac CBOHMH KOHCTPYKTHBHhlMH oco-

6ettHOCTHMH. 06hitJHO rrpH paapa6oTKe .n:aTtJHKOB ytJHTbIBaIOTCH, KaK rrpa

BHJio, TaKHe rrapaMeTpbI, KaK KOMIIaKTHOCTb, BhICOKM tJYBCTBHTeJibHOCTh, 

Ha,n:eJKHOCTb, MMHHMaJihHOe HaJIHtJHe MeXaHHtJeCKMX qaCTeH, yHHBepcaJih

HOCTh B npHMeHeHHM, pa6oTa B nrnpOKOM .n;Hana30He TeMnepaTyp H HanpH

JKeHMM rrHTaHHH, OTCYTCTBHe noMex ,n:pyrnM yCTpoiicrnaM, MHHHMaJibttoe 

nOTpe6JiettHe TOKa H rrp. Eme o,n:tta sJieKTPMtJeCKM cxeMa H3 cepHH caMo.n;e

JihHhIX ,n:aTtJHKOB coTpHcettMH rrpe,n:cTaBJietta Ha PHc. 5.19.1) 

R610K R7220 

3 R1210K 

VD4 
f<A5226 

VD2 KA213A +Vn 

8b1XOA 

1) 3Ta CTaTbll 6b1Jla ony6mtKOBaHa B c6opHHKe «3JieKTPOHHble KOHCTJJYKUHH 3a OJlHH 
eeqep» HJ cepuu «COiiEPl1 CAM» Toro )f(e aewpa (M.: 11JJlaTeJibCKHH JlOM «.UOJl3Ka-XXl», 
2007 r.). K CO)f(aJieHHIO, B TeKCT BKpaJICll Pllil OWH60K. Ilo 3TOH npHqHHe B HaCTOl!WeM 
c6opHHKe OHa np1meneHa UOBTOpHO B ucnpaBJieHHOM BllJle. (J1pUM. Hay11. peiJ.) 

---- 257 



rnaea 5. BCHKaH BCH'IMHa 

Ee oco6eHHOCTh B Heo6blqHoM BKJuoqemrn MIIKpocxeMhI-KOMnapaTopa 

DAi Bo B3aHMo.n.e:H:crnm1 c irn.n.yKTHBHhIM .aaTqHKOM LL KaTyIIIKa Li Ha

MOTaHa Ha KpyrnoM IIJiaCTMaCCOBOM KapKace ,llHaMeTpOM 8 MM (OT pe3o

HaHCHhIX KaTyIIIeK pa.auonptteMHHKa B3<D-202 u aHaJiomqHhIX) npoBo

.n.oM II3JI-i .attaMeTpOM 0.6 MM BHaBaJI M co.aep:iKMT 150 BMTKOB. <DeppMTO

BhIH cep.n.eqHMK M3 KapKaca He BhIHMMaeTC51 M nepe.n. nepBbIM BKJIIOqeHMeM 

cxeMhI pacnoJiaraeTc.H no cepe.n.MHe cBo6o.n.Horo xo.n.a BHYTPM KapKaca. Ha

npoTMB KaTyIIIKM Li Ha paccTO.HHMM 1...2 MM pacnoJiaraIOT Kyco'!eK MarnM

Ta Kpyrno:H: MJIM np.HMoyroJibHOM cpopMbI pa3MepaMM 4x9 MM Ha CIIeUMaJih

HhIX IIO,llBeCKax lI3 3JiaCTMqHoii: pe3MHhI TaK, qTo6bI MarHMT npM COTp.Hce

HMM BM6pMpOBaJI Ha CBo6o.aHoM paccTO.HHMM .no KapKaca KaTyIIIKM LL 

IIepeMeHHhIM pe3Mc1'op Ri, II03BOJI.HeT peryJIMpoBaTh 'IYBCTBMTeJih

HOCTh .n.aTqMKa. IlpM BepxHeM (no cxeMe) IIOJIO:iKeHMM ,llBM:iKKa nepeMeHHO

ro pe3MCTopa Ri 'IYBCTBMTeJihHOCTh y3Jia MaKCMMaJibHa.H. 

Ha nepBOM KaHaJie c.n.BoeHHoro onepauMoHHoro ycMJIMTeJI.H LM358N 

co6paH MHBepTMPYIOIUMH ycMJIMTeJih ,l{JI.H nepeMeHHOro BXO,llHOro HaIIp.H:iKe

HM.H. 06paTHa.H CB.H3h no nocTO.HHHOMY ToKy qepe3 pe3MCTop R4 o6ecneqM

BaeT paBeHCTBO BhIXO,ll,HOro HaIIp.H:iKeHM.H 3TOro KaHaJia ( BhIBO,ll, 1) HaIIp.H

:iKeHMIO Ha HelIHBepTMPYIOIUeM BXO,ll,e (BbIBO,ll, 3). Brnpoii KaHaJI 3TOM MMK

pocxeMbI MCIIOJih3yeTc.H B Kaqecrne KoMnaparnpa. Ero HeMHBepTMPYIOIUMM 

Bxo.n. (Bhrno.n. 5) IIO,ll,KJIIOtfeH qepe3 MHTerpMpy10iuy10 uenh R3, C2 K Bhixo.n.y 

nepBOro KaHaJia, a Ha MHBepTMPYIOIUMH BXO,ll (BbIBO,ll, 6) IIO,ll,aHO CMeIUeHMe c 

.n.eJIMTeJI.H R6, RS. BcJie,llCTBMe rnro, qTo ::JTO cMeIUeHMe HeMHoro 6oJibIIIe, 

tfeM CMeIUeHMe Ha BhIBO,ll,e 3 (M BhIBO,ll,e 1), Ha BhIXo.n.e KOMIIapaTopa 

(BbIBO,ll 7) B COCTO.HHMM IIOKO.H HaIIp.H:iKeHMe MMeeT Hl13Kl1:ti ypoBeHb. 

l1H,n:MKarnp cocTO.HHM.H ::iJieKTpOHHoro y3Jia - cBeTOll:MO.D. HL1 npM 

::JTOM He cBeTMTC51 M Hanp.H:iKeHMe Ha 6a3e TpaH3MCTOpa VT1 He.n.ocTaToqHo 

.D.JI.H ero OTKphrnaHM.H. Me:iK.n.y o6IUMM npoBo.n.oM M Bhixo.n.oM (V Bhrx) npM

cyTCTByeT HaIIp.H:iKeHMe, 6JIM3KOe K HaIIp.H:iKeHMIO lICTOqHMKa IIMTaHM.H. 

3.n.ecb yMeCTHO 3aMeTMTh, qTQ BhIXO,ll,HOe HaIIp.H:>KeHMe ,ll,JI.H ynpaBJieHM.H 

yCTpOMCTBaMM Harpy3KlI (lICIIOJIHMTeJihHhIMlI ::JJieMeHTaMlI lI nocJie.n.y10-

IU1IMM ::JJieKTpOHHhIMlI Y3JiaMlI) MO:iKHO CHMMaTb TaK:iKe MCIIOJ!h3Y.H + v II lI 
v Bb!X. Tor.n.a B CIIOKOHHOM COCTO.HHMM .n.aTqlIKa Hanp.H:iKeHHe Ha BhIXO,ll,e y3-

Jia 6y.n.eT 6JIH3Ko K HYJIIO, a npM MexaHMqecKoM Bo3.n.eiicrnim - npMHMMeT 

3Ha'!em1e, 6JIM3KOe K Hanp.H:>KeHMIO MCTOtfHMKa mITaHM.H (12 B). Mern.n. 

IlO,ll,KJIIOqeHM.H BbIXO,ll,HhIX KOHTaKTOB BbI6MpaeTC5I caMOCTO.HTeJihHO IIpM 

Ka:iK,n:OM KOHKpeTHOM cJiy'lae. EcJIM B .n.onoJIHMTeJibHhIX MCIIOJIHMTeJibHbIX 

y3Jiax Heo6xo.n.MMOCTM HeT, pe3MCTop R10 B uenH KOJIJieKTopa TpaH~pa 
VT1 3aMeH.HIOT Ha ::iJieKTpoMarHMTHoe peJie Ha ttanp.H:iKeHMe 8 ... 12 B c TO-



5. 7. HOBb1e B03MO>KHOCTM A8T'IMKa coTpsiceH1.1si 

KOM cpa6aTomamrn: He 601ree 100 MA. IlpH TOKe cpa6aTbmaHHR peJie 6oJiee 
100 MA, yq1ITI>IBa5I B03MOJKHO nmneJibHbIM xapaKTep pa6oTbI peJie BO 

BKJiroqeHHOM cocTORHHH, rroTpe6yeTcR 3aMeHMTb TpaH3MCTop VT1, BbIIIOJI

m:rroru:uM: pOJib ycHJIMTem1 TOKa, 6oJiee MOil(HbIM, HaIIpHMep JII06bIM H3 ce

pHH KT81S1l. 
IlpH COTpRCeHHM naTqHKa (MarHHTHOro cep,z:i;eqHHKa) B6JIH3H KaTylliKH 

Li B Hett co3,z:i;aeTrn 3.UC :meKTpoMarttHTHOM MHAYKU:HH H B03HHKaeT TOK H 

HarrpRJKem1e B HeCKOJihKO necRTKOB MKB. I1MIIYJibc ttarrp5IJKeHHR qepe3 

KoH,n;ettcarnp C 1 rrocTyrraeT tta Bxon HHBepTHpyroru:ero ycHJIMTeJIR, a c ero 

BbIXO,n;a - Ha BXO,IJ; KOMrrapaTopa. 

KoMrrettcau:noHHbre u:erroqKH, cocToRru:He M3 sJieMeHTOB VD 1, RS, R6 n 

VD4, R12, ttacTpoeHbI TaKHM o6pa30M, qro ,n;aJKe CTOJib MMHMMaJihHoro 

CMrHaJia, BHOcaru:ero ,IJ;MC6aJiaHC HarrpaJKeHMR Ha BXO,n;ax MMKpocxeMbI, 

oKa3bmaeTrn nocTaToqHo ,n;JIR cpa6aTbmattMR BttyTpeHtteM: cxeMhI cpaBtte

ttMa ttarrpRJKettnM: M rroRBJieHMR Ha Bhrxone KOMrraparnpa BbICOKOfO 

ypoBHR. HarrpRJKettne BhICOKOfO ypoBHR Ha Bbmone 7 DA1 BKJiroqaeT 

CBeTo,n;Mon HL1, cMrttaJIM3Mpyroru:MM o B03,n;ettcTBMM Ha ,n;aTqnK, M qepe3 or

pattMqnTeJibHbIM pe3MCTOp RS, ,n;Mon VD3 M orpattMqnTeJihHbIM pe3MCTOp 

R9 rIOcTynaeT tta 6a3y Tpatt3ncrnpa VT1. B MOMeHT rroaBJieHMR ttarrpRJKe

HMR Ha Bhmone 7 MHKpocxeMbI DA1 3apRJKaeTCR OKCMAHhIM Kott.z:i;ettcarnp 

C4. Ott BKJiroqeH B cxeMy ,n;JIR Toro, qyo601 o6ecrreqnTh nJiaBHYIO 3a,z:i;epJKKY 

BhIKJIJOqeHMR y3Jia (tta 2 ... 3 c), nttaqe BKJIJOqettne ttarpy3KM 6y,n;eT ttarroMM

HaTh npe6e3r KOHTaKTOB, M HOCMTb xaOTMqHbIM xapaKTep. OJiaronapR HaJIM

qnro KOH,n;ettcarnpa C4 TpaH3MCTOp VT1, OTKpbIBIDMCh oT MMIIYJibca tta

rrpaJKeHMR, 3aKpOeTC5I TOJibKO qepe3 2 ... 3 c IIOCJie OKOHqaHMR yrrpaBJIRIOIUe

ro MMIIYJibCa. EcJIM eMKOCTb naHHOro KOH.n;ettcarnpa yBeJIMqMTb no 

50 MK<l>, 3a.n;epJKKa BbIKJIJOqeHMR Y3Jia MOJKeT COCTaBMTb e.n;HHMU:bI MMHyT, 

qTQ OKaJKeTCR IIOJie3HbIM rrpH orrpe,n;eJieHHbIX 3a,z:i;aqax, CTORIUHX rrepen pa

,IJ;MOJII06HTeJieM-KOHCTPYKTOpOM. HarrpwMep, TaKaa 3a,z:i;epJKKa 6y,n;eT yMec

THa, eCJIM peJie, BKJIIOqeHHOe BMeCTO pe3HCTopa R10, B CBOIO oqepe,n;b 6y,neT 

BKJiroqaTb oxpattttyro cnpetty. 

IlocTyrrnBrnee Ha 6a3y TpaH3HCTOpa VT1 ttarrpmKettne BbICOKOfO 

ypoBH5I OTKphrnaeT ero, lI M3MeHReT COCTORHHe BblXO,IJ;a y3Jia: MeJKny IIOJIO

JKMTeJibHbIM BbIBO,IJ;OM HCTOqHHKa IIMTaHHR lI KOHTaKTOM v Bb!X Terrepb 

rrpncyTCTByeT ttarrpaJKettwe MCTQqHMKa IIMTaHH5I, a MeJK.n;y o6ru:nM rrpoBO

,IJ;OM lI TOqKOM v Bb!X COOTBeTCTBeHHO HaIIpRJKeHIIe paBHO HYJIIO. 

I) Jl.;IH ttCKJUoqeHIDI B03MOlKHOCTH rrpo6oH TpaH3HCTopa VTl rrp11 BbIKJ110qett1111, 

rrapaJJJICJibHO o6MOTKe peJie CJie.UyeT YCTaHOBHTb .UeMmtmpylOIIJ;HM .UHO.U Ha COOTBeTCTBYIOIIJ;HM 

TOK KaTO.UOM K +Yn- (IJpUM. HGylf. peiJ.) 
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Hana>KMaaHMe 

B HaJia)KttBamm yJeJI He Hy)K,l(aeTCH. BbmpHMHTeJibHbIH .ntto.n: VD2 H 
orpaHHqHTeJibHbIH pe3HCTOp R7 3arn;mua10T MHKpocxeMy OT nepettanpH
)KeHHH HcTOqHHKa IlliTaHJfH Jf CJiyqaifHoro o6paTHOro BKJIIO'IeHHH v Ill1T· 

0KCM.lJ:Hbr:ti KOH,lleHcarnp C3 CrJia)KHBaeT nyJibcaunH ttanpH)KeHMH. Ilpn 
3aBe,llOMO HcnpaBHOM M crn6MJIM3MpOBaHHOM ncrnqmme IlMTaHH}!, a TaK)Ke 
nptt nHTaHHH .n:aHHOro ::meKTpOHHoro YJJia OT 6aTapeii (aKKYMYJIHTOpoB) 
::meMeHTbI C3, R7, VD2 MO)KHO H3 cxeMbI HCKJIIOqMTb, rnK KaK ycTpoikTBo 
pa6orncnoco6Ho B .nnana3oHe Hanp}!)Kemrn nnrnmu1 +7 ... +i6 B. ToK no
Tpe6neHH}! B peiKHMe IIOKO}! He npenbIUiaeT 5 MA. 0.nHaKO npM MCUOJib30-
BaHMM yCTpOHCTBa B aBTQM06HJie H B coqernmnr c uecTa6MJIM3MpoBaHHbI
MH MCTOqHHKaMR mnaHMff .naHHhle 3JieMeHTbl BbIIIOJIHSUOT 3arn;V1THYIO pOJib 
M IT03BOJI}JIOT npHMCHHTb ycTpOHCTBO KaK 3JieMeHT oxpaHbI - .n:arqHK co
Tp}!cemrn (y.n:apa). 

3JieMeHTbJ ycTpOHCTBa KOMITaKTHO MOHTHpyIOTC.R B ITJiaCTMaCCOBOM 
Kopnyce M )KeCTKO npHKpenJiffIOTCH K KOHTpOJIHpyeMOH IIOBepXHOCTH. 
B 3TOM noMO)KeT MoMeHTaJibHbIH KJie:H HJIH JIHITKCUI JJeHrn. 

Bo3MO)KHOCTH ncnoJib30Bamrn peKOMett.nyeMoro ,naTqHKa npaKTHqecKH 
He orpattnqeHbI. OH MOiKeT HBJIHTbCH npoToTnnoM .n:aTqHKa y.napa B asTo
Mo6ttJJ}!X, . pa60TaTb B COCTaBe oxpaHJIOH CHrHaJIM3aumr - TOr,lla KOpnyc 
.naTqMKa 3aKpeITJI}JJOT Ha KOC.SIKe (.nsepHOM Kopo6Ke) HJIM ABepH oxpaH.SieMO
ro rroMern;eHM.SI n B .npymx aHa.n:omqHbIX CJJyqa.Six, Kor.na Tpe6yeTc.SI npoc
TOH, qyscTBttTeJibHbIH M Ha}le)KHhIH y3eJJ KOHTpOJI.SI coTpaceHnii: M y.napos. 

0AeTanRX 

Ka)Kyrn;a.SICH cJIO)J{HOCTb B H3fOTOBJiemm .l{aTqHKa H KaTyUIKH Li He 60-
Jiee qeM MHcp. IlpaKTHKa HCJibITaHRH ycTpOMCTBa I10Ka3aJia, qTO ,naJKe npM 
Y.llaJieHHH Marmua OT KapKaca Li Ha paccrnamm .llO 5 MM, )layqnK yBepeH
HO cpa6aTbIBaeT OT COTp.Sicemrn H ero Kaqamrn B6Jll{3H Ka'fYIIIKH. 3TO .no
CTHraeTC.SI BbICOKOH 1IYBCTBHTeJihHOCThIO KOMnapaTopa Ha MHKpocxeMe 
LM358N. KpoMe YKa3aHHOH MHKpocxeMbI MO)KHO npnMeHHTb ee aHaJIOrM 
LM358, C358C, HAi 7358. MoryT 6bITh HCIIOJJb30BaHbI H oTe'IeCTBCHHbie 
MMKpocxeMbI THITOB K140iY,lI,SA, K140iY,lI,SB, KS44Y)l8A, KS44Y)l86, 
KP1040Y)l1A, K<I>1053Y,lI,2(A). IlpM np11MeHeHHH MMKpocxeM 
K544Y,ll8A, KS44Y)I,86 1IYBCTBHTeJJbHOcTb yJJia HecKOJihKo IIOHM3MTC.SI n 
npH,neTCH H3MCHHTb IlOAKJIJO'IeHMe BbIBOAOB MHKpocxeMbI. 

TpaHJHcrnp VT1 - Jiro6oi1: M3 cepHH KT503 H aHaJIOfHqHbIH. BbmpH
MI.J:TeJibHbIH .nno.n VD2 MO)KHO JaMeHHTb Ha K,lI,213, K,lI,105, )1,202 H aHano
rH'IHbie no 3JJeKTpHqecKHM xapaKTepHCTHKaM c JIJ06bIM 6yKBCHHbIM HH-
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)leKcOM. OcTaJibHbie ll:HO)lbI nma K)l521, K)l522, )l311, )l220 c JIIo6blM 
6yKBeHHbIM HHJ.(eKCOM. 

IlepeMeHHbIH pe3HCTop R1 mrra Cil0-1, Cil3-30B, Cil3-12B HJIH 
IIO)lCTpoe'IHbIH, nma Cil5-28B, Cil3-1BE (o6a MHoroo6opoTHhie). fJiaB
Hoe IIPH BbI6ope Tima 9THX pe3HCT0pOB, 'IT06bI OHH HMeJIH JIHHeHHYIO xa
paKTepHCTHKY H3MeHemrn corrpoTHBJieHUSI. IlpH Heo6xo)lHMOCTH )lOCTH
JKeHHH y3.110M MaKCHMaJibHOH n Hepery.11HpyeMoii 'IYBCTBHTeJibHOCTH )laH
HbIH pe3HCTOp H3 CXeMbl rrpoCTo HCKJIIOt:IaIOT, a cpe,ll;HHH BblBO,ll;, 
IIOKa3aHHbIH Ha cxeMe, coe,ll;HHHIOT c BepXHHM (no cxeMe) BblBOJ.(OM Kazyru
KH LL OrpaHH':IHTeJibHbIH pe3MCTop R7 THIIa MJIT-0,5. Bee ocTanhHbie 
IIOCTOHHHbie pe3HCTOpbl THIIa MJIT-0.25. 

0KcH)lHbie KoH)leHcaTopbI qmpMbI Hitano, ESP, Itx amworH HJIH oTe
qecTBeHHbie THIIa K50-29, K50-35. 

l1H)lHKaTOpHbIH CBeTO)lHO.lI. THna L63SRC, Kl1Il)l14A, KMil)l-36, 
L 1503SRC-C, KMil)l41E1-M HJIH .npyrne aHaJIOrHt:IHhie c TOKOM .ll:O 10 MA. 

B CJIY1Iae 3aMeHbI pe3HCTopa R 10 Ha cJia6oTO'IHoe 9JieKTpoMarHHTHoe pe
Jie1>, peKOMeHJ.(aUHH K Bh16opy rrOCJie,ll;Hero TaKHe: FRSiOC-03, 
TRU-12VDC-SB-SL, TTI TRD-9VDC-FB-CL, Relpol RM85-2011-35-1012, 
P3C-22 (11crroJ1HeHHe P<I>.4.523.023-01) HJIH aHaJIOfHt:IHOe. IlpH Bbt6ope peJie 
cne.zr.yeT YlJHTbIBaTb TOK H HarrpxJKeHHe KOMMyTaUHH. Bee yKaJattHbie 3ttecb TH
IIbI peJie KOMMyTHpyIOT TOK .no 3 A rrpH HaIIpHJKemm .zr.o 250 B. 

1) IlpH OTCyrCTBJilJil llO)lXOMIUCro KYCO'lKa MarnHTa ero MOXHO JaMCHHTb iPeppHTOM roro 

xe paJMepa. IlpH 3TOM sepxHHH no cxeMe Bb!BO!l 'KarywKH Ll tiepe3 !lOllOJIHHTCJibHblil: 

pe3JilCTOp cneeyer llO)lKJllO'lHTb K llOJIOlKHTCJibHOH WHHe llJilT8HIDI MHKPOCXCMbI DAl, 'ITOObl 

o6ecne'IHTb nporeKaHHe B Heit TOKa llO)lM8rHJil'IHBaHID!. (llpUM. HOy'I. peiJ.) 
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5.8. AOPA60TKA KBAPTMPHOM 
CMrHAnM3AUMM 

IlpaKTHqecKH BO Bcex perHoHax Harnero oTeqecTBa cJiyJK6b1, ocymeCT

BJI>IIOIIIMe oxpaHy KBapTHp c IIOMOIIIhIO CHrHaJIH3aIJHH, HCilOJib3YIOT O,UHH 

H Te JKe ycTpOHCTBa Ha rrpOT>IJKeHHH MHOrHX JieT. Jlmnh B nocJie,n:Hee BpeM.H 

B KpyrrHhIX ropo.n:ax oT,n:eJihI BHeBe,n:oMCTBeHHOH oxpaHhI HaqaJIH BBO.ZJ:HTh B 

:3KCIIJiyaTaIJHIO CHCTeMbl Ha OCHOBe pa,n:Horrepe,n:aqH CHrHaJia TpeBom. B 
rro,n;aBJI5IIOIIIeM 6oJihllIHHCTBe y X035IeB KBapnip ycTaHOBJieHhI CTapbie MO

,n:eJIH 6JIOKOB THna «UeHTp~. «KoMeTa~ H .n:pyme, HCIIOJib3YIOIIIHe TeJie

cpOHHyIO JIHHHIO HJIH ,UOIIOJIHHTeJihHYIO rrapy TeJiecpoHHhIX rrpoBO,UOB ,UJI>I 

rrepe,n;aqH CHfHaJia 0 HecaHKIIHOHHpOBaHHOM rrpoHHKHOBeHHH Ha IlYJibT 

oxpaHhI. 

Ho cTapbie cttcTeMhI M cero,n:H>I He yTpanrnH CBoe:H: Ha,n:eJKHOCTH. CHc

TeMa B3aHMO,UeHCTBH51 6JioKa, yCTaHOBJieHHOro B KBapTMpe, c rryJihTOM 

oxpaHbl, HaXO.U>IIIIHMC>I 3a HeCKOJibKO KHJIOMeTpOB, rrpoCTa, HO BbIXO.ZJ:HT 3a 

paMKH ,n:aHHOH KHHfH H He 6y.n:eT 3,n:ecb paccMaTpHBaTbOI. 

06biqHbIM JIIOJVIM H pa,n:HOJIIOfoueJI5IM B :3TOH CB5I3H MOJKeT 6hITb HHTe

pecHO cJie,n:yromee. KaJK,n:hr:H: H3 Hae 03a6oqen coxpaHeHHeM H rrpHyMHOJKe

mreM CBoero ,UOMaIIrnero CKap6a, H CKOJibKO 6hI HM CTOHJIO HMymecTBO 

KOHKpeTHOro HH,UMBH,n:yyMa, BCeM, HaBepnoe, )KaJib 6bIJIO 6hI c HMM rrpOCTO 

TaK pacCTaThC>I. He OTKpo10 AMepHKH, ecJIH narroMHIO, qTo o,n:HMM H3 BaJK

HettrnHx acrreKTOB coxpaHHOCTII CBOero IIMymecTBa OT KpaJKH 5IBJI5leTC51 

rrpocpIIJiaKTIIKa. Jlyqrne He .n:orrycKaTb KpaJKH, qeM IIOTOM ,UJIHTeJibHOe Bpe

M>I .n:o6ttBaTbC51 crrpaBe,UJIIIBOfO HaKa3aHII51 rrpecTyIIHIIKY M IIhITaTbC}l B03-

BpaTHTb CBOM BernII. IloaTOMY BOIIpoc oxpaHhI KBapTHp, IIJIII, CKaJKeM Toq

Hee, OTrryrMBaHII>I IIOTeHQIIaJihHbIX KpIIMHHaJibHhIX aJieMeHTOB He rrpa3,n:

HbIH, a BeCbMa aKTYaJibHhIH. 

IlpM 3aKJIJOqeHHII .n:oroBopa oxpaHbI BJia,n:eJieII HMymecrna rrpHo6peTa

eT B JIIIqnoe IIOJib30BaHIIe aJieKTpOHHbIH 6JIOK, KOTOpbIH TeXHIIKOM 6y.n:eT 

IIO,UKJIIOqeH K rryJihTY QeHTpaJIII30BaHHOH oxpaHhl (IIUO). IlpII rrepexo.n:e 

Ha .n:pyrMe, COBpeMeHHbie CIICTeMbI oxpaHbI (KaK 6bIJIO OTMeqeHO BbIIIIe -

no pa,n:MOKaHaJiy) rrepe3aKmoqaeTC51 .n:oroBop, a aJieKTpOHHhIH 6JIOK OCTaeT-
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c5I B KBapn1pe. Bee, KaK II rrpeJK.ne, TOJibKO OH o6ecrn'-IeH II He!J:BII)KHM. Ta 

)Ke cIITYaUII5I npoIIcXOIJ:IIT B cJiyqae pa3pbrna ,[(OroBopa c BHeBe,[(OMCTBeH -

HOH oxpaHoli no mo6oH: IIHIIUIIaTIIBe - npeKpamaeTC5I o6cJiy)KIIBaHIIe a6o

HeHTa, HO 6JIOK BCe paBHO OCTaeTC5I. ::ho Barna co6CTBeHHOCTb, nOCKOJibKY 

npuo6peTeHa 3a co6crneHHbie KpOBHhie c6epe:>KeHH5l. 

nJIOK c coo6meHIIeM no pa!J:IIOKaHaJiy He HaXO!J:IITrn Ha BIIIJ:y. A BOT 

KBapTIIpHhIH 6JIOK ClICTeMhI «KoMeTa~, HaII60Jiee rrorryJI5IpHOH II Macco

BhIM, yCTaHOBJieH, KaK npaBIIJIO, cpa3y npH BXO,[(e B KBapTIIpy. IlpecTyrr

HHK-IJ:IIJieTaHT, YBIIIJ:eB 6JIOK oxpaHhI, IIJIH cpa3y nOKHHeT onacHOe MeCTo, 

IIJill ycKopIIT CBOll 1J:eMCTBH5I, B35IB TOJihKO TO, 'ITO MO)KHO 6bICTpo B35ITh. 

3TOT TIIIl npecTynHIIKa Ha3brnaeTC5I «MIIHIITMeH~ - qenoBeK MHHYThI. 113-

BeCTHO, 'ITO BHeBe!J:OMCTBeHHa5I oxpaHa IJ:OJI:>KHa npII6brnaTb no CHrHany 

TpeBom B Te'-Ierrne 3 MIIHyT. KaK npaBIIJio, TaK H 6brnaeT. 

A 6onee onhITHhIM II IIHTeJIJieKTyaJihHo pa3BHTbIM npeCTyrrnHK YIJ:OCTo

BepIITrn, 'ITO KBapTIIpHbIM 6JIOK IJ:eHCTBHTeJibHO no,[(KJIIO'-IeH K o6cJiy)KHBa

HIIIO. I1 eCJill oKa)KeTC5I, 'ITO Ha CTeHe 3aKpenJieH «MYJI5l)K~, OH o65l3aTeJihHO 

IJ:O,[(enaeT cBoe qepHoe ,[(eJio. 

KaKOB )Ke BhIXOIJ:? 

MaKcHMaJibHO rrpII6JIH3IITh BIIC5IIUHH 6e3 1J:ena KBapTIIpHbIM 6noK 

oxpaHbI K ero ,[(eMCTBYIOIUeMy co6paTy. J].anee IIOMIJ:YT o6b5ICHeHirn:, KOTO

phre 6e3 Tpy!J:a IIOHMYT Te, KTO CTaJIKHBaJIC5I c BHeBe!J:OMCTBeHHOM oxpaHOM, 

II HMeeT ,[(OMa 6JioK THrra «KoMeTa~ 11JI11 «UeHTp~. Hy)KHO 1J:o611Thrn Toro, 

'-IT06hr CBeT0,[(110,[( «OxpaHa~ MlffaJI B aKTl1BHOM pe)Kl1Me 11 6bIJI norarneH 

rrpn rrepexo,[(e B pe)KHM tta6opa HH,[(HBHIJ:yaJibHOro KOIJ:a. J].JI5I IJ:HJieTaHTOB 

MO)KHO 6bIJIO 6bI IlOHTH npOCTbIM nyTeM - BbIHYTh Bee ;:JJieKTpOHHhie BHyT

peHHOCTH (cxeMa rroKa3aHa Ha PHc. 5.20), a B3aMeH ycTaHOBl1Th npocTeHb

KHH MYJibTl1B116paTop, Harpy)KeHHbIH Ha IIITaTHhIH cBeTO,[(IIOL\. 

Ilo,n;BeJI nHTaHHe, BKJIIO'-IIIJI TyM6Jiep B pe)KHM «OXpaHa~ - CBeTOIJ:llOIJ: 

Ml1raeT, BbIKJIIO'-Il1JI TyM6Jiep - CBeT0,[(110,[( norac. 0,[(HaKO He BCe TaK npoc

TO. J].JI5I Toro '-IT06bI BCilbIIIIKII 6bIJil1 nOXO)KII Ha npaB,[(On0,[(06Hbie (peaJib

HO CBeTOBbie IIMilYJibCbI 11MeIOT KOpOTKllH BCilJieCK II OTHOCHTeJihHO 60Jib

myro CKBa)KHOCTb ), np11,[(eTC5I co6paTb cneUIIaJihHYIO cxeMy; KpOMe Toro, 

CBeTO/:l:lIO,[( IJ:OJI)KeH racHyTh He TOJihKO npII BbIKJIIO'-IeHHII TyM6Jiepa B nono

)KeHHe «0TKJI.~, HO II np11 pa3phrne IIIJieitcpa oxpaHbI (Kor,[(a O,[(Ha HJIH o6e 

BXO,[(HhIX KBapTIIpHbIX ,[(Bepeit OTKpbITbI), a TaK)Ke B TOM cJiyqae, KOr1J:a Ha-

6paH rrpaBHJihHhIH llH,[(HBH,[(YaJihHbIH KO,[(. 3Tl1 oco6eHHOCTH 3aCTaBIIJIH 

MeH5I nottTH 1J:pyrHM nyTeM. Brn mTaTHa5I vJieKTpOHHKa ocTaeTC5I Ha MeCTe. 

A ,[(OnOJIHIITeJibHO B TOM )Ke Kopnyce MacKIIpyeTrn y3eJI ( co6paHHbIH Ha

BeCHbIM HJIH m6pIIL\HhIM MOHTa)KOM), noKa3aHHhIH Ha PHC. 5.21. IlIITaHIIe 
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Puc. 5.20. 3JieKTpH'feCKa$1 cxeMa KBapTHpHOM CHIBaJIH3a{lHH THJJa «KoMeTa>.> 

)lOIIOJIHHTeJibHOfO Y3Jia MOJKeT 6bITb JII06bIM (TOK IIOTpe6JieHH.H B aKTHB

HOM peJKHMe COCTaBJI.HeT 45 ... 50 MA), a MOJKeT 6b1Tb, 6eCTpaHcq>0pMaTOp

HhlM, KaK Ha PHC. 5.21. 
3TOT HCTO'fHHK IlHTaHH.H xopoIIIO ce6.H 3apeKOMeH.l(OBaJI rrpM IIHTaHMH 

::meKTpOHHhIX KOHCTPYKQHH c TOKOM rrOTpe6JieHH.H .l(o 70 MA. Ott rrpoIIIeJI 

n2 

R3 R4 
-2208 1M 10• Rt 

910• 
C2 

---111--..-.--~...J 

4 
7 

8 
3 ..n.n_r 111 

V03, VD4 -A814r 
1.01608 C3• 

500.0258 

2 DA1 

6 
KP1006BM1 

C4 
0.5168 

Puc. 5.21. 3JieKTPH'feCKM cxeMa ,l(OJJOJIHHTeJibHOro ycTpoii:CTBa 

K 6JioKy CHIBaJIH3a{lHH 
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MCIIbITamrn: M CTa6MJibHO pa6oTaeT ro)laMM B pe)KMMe IIMTaHmI 24 qaca B 
cyTKM. IlpM MCIIOJib30BaHMM .llpyroro MCTQqHMKa IIMTamrn:, ero HY)KHO 
IIO)lKJIIOqifTb K TQqKe A (PHc. 5.21), a qacTb cxeMbI, KOTOpaJI OKa3aJiaCb 
Jieaee arnil:. rnqKM, MCKJIIOqHTb. Ha rrorrymrpHoil: MMKpocxeMe DA1 co6-
paH reHeparnp, pa60Ta10rn:nil: a aBTOKoJie6aTeJibHOM pe)KMMe. Ha BbIXO)le 
Tail:Mepa KP1006BH1 cpopMnpy10TcH rrpHMoyroJihHhie HMIIYJibCbI c qacTo
TOH 0.4 ... 0.5 fu: a cpopMe MeaH)lpa. IloJIO)KHTeJihHbIH rrpoao.u HCToqHMKa 
mnamrn coe)lHHHeTCH c TQqKoM Jl2 KBapTMpHoro 6JioKa CHrHaJIH3aU:HM. 
BbIXO.ll MHKpocxeMhI DA1 coe)lHHHeTCH c rnqKoil: Jl1. OxpaHHaJI cttcTeMa 
~KoMeTai> 6y.lleT pearnpoaaTb no oTpHU:aTeJibHOMY rreperra)ly HMIIYJibCOB 
B TOqKe Jli. qeM 6oJibllie aMIIJIHTY.lla MMIIYJibCOB B TOqKe Jl1 OTHOCHTeJib
HO Jl2, TeM Jiyqllie. y CTpOHCTBO acpcpeKTMBHO pa60TaeT rrpM aMIIJIMTY.lle 
11 B M BhIIlle. 

0AeTanRX 

Pe3Hcrnp o6paTHoil: CBH3M R3 o6ecrreqnaaeT aBTOKOJie6aTeJibHbIH pe
)KMM reHeparnpa. Ilo)lKJIIOqaTb K BbIBO.llY 5 KOH,UeHcaTOp (KaK 3TO rrpMHHTO 
a KJiacc11qecK11x cxeMax) He o6H3aTeJibHO. qacToTa BbIXO.llHhIX HMIIYJibcoa 
3aBMCHT OT 3HaqeHMH aJieMeHTOB R3C4 11 HarrpH)KeHMH rrnTaHHH cxeMbI. 
Ilpn IIO)laqe IIHTaHMH Ha cxeMy rrpHCTaBKM 3apH)KaeTCH BpeMH3a)laIOil{MH 
KOH.lleHcarnp C4. B 3TOT MOMeHT apeMeHH Ha BbIXO.lle Tail:Mepa BbICO
KHi1: ypoaeHb HarrpH)KeHMH. Kor.Ila HarrpH)KeHne Ha KOH)leHcarnpe .llOCTMr
HeT rroporoaoro ypoBHH rrepeKJIIOqeHHH BHyTpeHHero KOMrrapaTopa MH
KpocxeMbI DA 1, Ha BbIXO)le Tail:Mepa pe3KO cMeHMTCH cocTOHHHe - Terrepb 
Ha BbIBO.lle 3 HH3KHi1: ypoaeHb HarrpH)KeHMH. 

KoH)leHcarnp C4 pa3pH)KaeTCH qepe3 pe3HCTOp R3 11 TaK HaqnHaeTcH 
HOBbIH U:MKJI. BpeMH3a)laIOIUHH KOH)leHcarnp C4 Hy)KeH o6H3aTeJibHO c Ma
JibIM TOKOM yTeqKif M xopollIMMM rrapaMeTpaMH TepMOCTa6HJibHOCTH. 
B cxeMe am TaHTaJIOBbIH KOH)leHcarnp K53-18. Bo3MO)KHa 3aMeHa Ha 
K53-1A, KS3-4 11 aHaJiornqHbie c TOKOM yTeqKM 2 ... 10 MKA. 

)lHO.llbI K)l105E MO)KHO 3aMeHMTb Ha K)l103, K)l105, c JII06bIM 6yK
BeHHhIM MH)leKcoM, K)l202B. .. K)l202)l, )l226E ... )l226)1(. 

KoH,UeHcaTOpbI Ci, C2 - Tnrra MEM, MEfO, K73-17 Ha pa6oqee Ha-
rrpH)KeHMe He HM)Ke 160 B. C3 - Tttrra KS0-20. 

CTa6HJIMTpOHbI VD3, VD4 )l814f ... )l814)l, )l815E ... )l815)1(. 
Bee rrocTOHHHhie pe3HCTopbr THrra MJIT. 
Y3eJI He Tpe6yeT HacTpoil:KH 11 cTa6MJibHO pa6oTaeT a KpyrnocyrnqHoM 

peJKMMe. 
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illTaTHa5I cxeMa BocnpHHHMaeT HMnyJihCbI B TO'IKax JI1 H JI2, KaK ne

pHO)],H'IeCKHH onpoc IlUQ H no BCeM napaMeTpaM pearnpyeT 

COOTBeTCTBeHHO TaK, KaK 3TO ll 6hIJIO 6hr B cJiy'Iae peaJibHOro no,n:KJIIO'Ie

HH.H K oxpaHe. 

lll3MeHeHMSI B WTaTHOM cxeMe KBapn1pHoro 6noKa 

KoHTaKThI «mJie:H¢~ 3aMbIKaIOTCH nepeMhI'IKOH. CTa6nJIHTpOH VD5 
(Puc. 5.20) y,n:amieTCH. OH Heo6xo,n:nM B mTarno:H KOHCTPYKIIHH, TaK KaK 

no npOBO)],aM OT nuo npnXO)],llT nepeMeHHOe Hanp5DKemie 6onee 30 B 11 

cTa6nnnTpoH 3amnmaeT csern.nno,n: HL1, pa60Ta10mHiI B llMIIYJihCHoM pe

JKHMe. illTaTHbJe rrepeMbI'IKll Ha KOHTPOJibHhIX TO'IKax, coe,n:HH.HIOII}He 

KT1, KT2 n KT4 (noKa3aHHhre nyHKTupoM) coxpamIIOTC.H. IlepeKJIIO'IaTe
JIH S 1 n S2 pacnoJioJKeHhI p.H,n:oM 11 rrpe,n:CTaBJI.HIOT co6oi1: ,n:Ba )],HCKa, Ha 

KOTOpbIX HafoipaeTC.H )],BYX3Ha'l.HhIH KO)],. IlepeKJIIO'l.aTeJib s 1 «OTBe'Iaen 

3a ,n:eC.HTKll, S2 - 3a e,n:11HllI!hI. Jl11'IHbIM Ko,n: MOJKHO rreperrporpaMMHpo

BaTh caMOCTO.HTeJibHO, coe)],HHllB nepeMhl'IKaMll COOTBeTCTBYIOUille KOH

TaKTbI. Harrp11Mep, ecJIH HyJKeH KO)], 27, TO nepeMbI'IKa )],OJIJKHa coe,n:nH.HTh 

KOHTaKT 2 nepeKJIIO'IaTeJI.H Si u KOHTaKT 7 nepeKJIIO'IaTeJrn S2. Tor,n:a rrp11 

Ha6ope «IIpaBHJihHOro~ KO)],a, CBeTO,U:llO,U: rrepeCTaeT BCIIbIXHBaTb, KaK 11 

,U:OJIJKHO 6hITb. 

/l.aHHbte peKoMeHdaupu npedocmaeJteHbt e 1muze c nadeJKdoii u yeepen
nocmb10, ttmo cpedu ttumameJtbCKoii aydumopuu nem Hedo6pocoeecmHbtx 
Jt10deu. 



5.9. PEMOHT 
Cl>OTOAnnAPATOB-«MblnbHMU.» 

IlpaKUI'IeeKH B Ka)K,ll;OH eeMhe een rropTaTHBHhIH ¢oToarrrrapaT, 3Ke

IIOHHPYIOill.HH H3o6pa)KettHe Ha ¢0To'IyaeTBHTeJihtty10 nnettKy. HecMoTp)l: 

Ha Ka'.iKyru.eern 3acHJihe umppOBhIX ¢oToarmapaToB H KaMep, KJiaecH'Ie

CKHH erroeo6 ¢oTorpaqrnpoBaHH.H oeTaeTe.H aeehMa rrorryJI.HpHhIM y Haeene

HH.H. KoropTa rrneHO'IHhrx ¢oTOarrrrapaToB pa3Hoo6pa3Ra - OT eaMhrx rrpo

eThIX «MbIJibHHU», me He rrpe,n:yCMOTpeHO HHKaKHX peryJIHpOBOK (Il03TOMY 

HeIIOCB.Hill.eHHhIM rrpo,n:aBUbI roaop.HT, 'ITO «Bee perynHpOBKH aBTOMaTH'Iee

KHe»·) .n:o ¢oToarrrrapaTOB cpe,n:Hero KJiacca e B03MO.IKHOeT.HMH OIITH'IeeKHX 

pery1mpoBoK B nmpOKHX rrpe,n:enax. Kotte'IHO, 3TO ,n:aJieKo He rrpo¢eeeHo

HaJihHhre KaMephI, HO Bee )Ke OHH, KaK rrpaBHJIO, II03BOJI5IIOT H3MeH.HTb aBTO

MaTH'IeeKHH pe'.iKHM yCTaHOBKH Bbl):~ep:>KKH H ,n:HacpparMhI Ha «py'IHOH», 

HMeIOT cpyHKUHIO aBTOMaTH'IeeKOH rro.n:eaeTKH rrpoTHB ::icpcpeKTa «KpaeHhIX 

rna3», cepBHeHhie cpyHKUHH .UJI.H cpoTOBeIIhIIIIKH H HH,ll;HKaUHH eoeTO.HHH.H 

cpOToarrrrapaTa, aBTOMaTH'IeeKyIO rrepeMOTKY IIJieHKH, cpyHKUHH yeTaHOBKH 

Ha BbI6paHHhIH Ka,n:p (JJ.JI.H KOMIIJieKCHOH C'beMKH HeeKOJihKHX CIO./KeTOB B 

o,n:HOM Ka,n:pe), py'IHOH H aBTOMaTH'IeeKHH 8-KpaTHhIH Zoom H MHOro .n:py

nix IIOJie3HbIX cpyHKUHH. 513bIK He IIOBepHeTe.H Ha3BaTb rro,n:o6HbIH cpoToarr

rrapaT «MhIJihHHUeH», XOT.H ITO BHeIIIHeMy BHJJ:Y OH ee H HaIIOMHHaeT 

(PHc. 5.22). 
l1MeHH0 0 TaKOM ¢OToarrrrapaTe 51 Be;:i:y pe'Ih, rrpe;:i:Bap.H.H eTaThIO eTOJih 

rrpoCTpaHHhIM BCTynneHHeM. y MHOrHX JIIO,UeH cpOToarrrrapaThI TaKoro 

KJiaCea, KaK Samsung Fino-800 H aHaJIOrH'IHhre JieJKaT 6e3 .n:ena HJIH rroTO

My, 'ITO OHH yerrenrno 3aMeHeHhI nopTaTHBHhIMH UHcppOBhIMH KaMepaMH ( e 

xopOIIIHM pa3peIIIeHHeM H HHhIMH OIITH'!eeKHMH rrapaMeTpaMH, HHa'Ie pae

eMaTpHBaeMhIH Samsung rrorrpoeTy BhmrpaeT B KOHKypeHUHH e UHcppoBH

KOM-«MhIJihHHUeH» e pa3peIIIeHHeM Mettee 3 MerammeeJieli:) HJIH H3-3a He

nerrpaBHOeTeH. KaK MHe y;:i:anoeh rrpoaepHTh Ha rrpaKTHKe, rrnetto'IHhIH 

Samsung rro3BOJI.HeT rronyqaTh tteraTHBhI BhreoKoro Ka'IeeTBa, erroeo6tthre 

KOHKypnpoBaTb co CHHMKaMH c uncppoBOH KaMepbI Olimpus c-730, KOTO

pa.H cMeHHJia rrneHO'IHhIH Samsung B Moeli: eeMhe. 
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Puc. 5.22. <DoTOanrrapaT Samsung Fino-800 

EcJIM He 6ttTh TaKOH cpoTOannapaT o 3eMJIIO M He ncnoJih30BaTh ,n:JI.H 

IlOJJ:BOJJ:HOH C'beMKII, OH npeTeH.n:yeT Ha BbICOKOe MeCTO no IIIKaJie Ha,n:eJK

HOCTII cpe.n:II aHaJiornqHhIX. Ho Bee JKe n y Hero ecTh He,n:oCTaTKII, npo.HBJI.H-

10ru:nern co BpeMeHeM. 

He.n:ocTaTKOM, KOTOphIH y,n:aJIOCh BhrnBttTh 3a 2 ... 3 ro.n:a aKTHBHOM 3Kc

nJiyaTaUHH, .HBJI.HeTc.H He11em1we cpa6amblBaHue pe:JICUMa npu6Jlu:J1Ce
Hwi-yaMeHwt o6MKma 3KcnoHupoBaHwi npu py11Hou pezyllupoBKe 3Kcno3u
lJiUU. 

Bb16pachrnaTh Samsung Fino-800 JKaJIKo, .n:oporo npo,n:aTh B CB.H3ll c 

KOHKypeHuneH: «uncppoBMKOB~ HeBo3MOJKHO. OcTaeTca o.n:Ho - BJJ:OXHYTh B 

Hero HOBYIO JKII3Hh. 

,llm:1 .n:narttOCTMKll HettcnpaBHOCTM cpoToannapaT IlOTpe6oBaJIOCb pa30-

6paTb, CH.HB 3aJJ:HIOIO KpbIIIIKY c IlOMOID:hIO OTBepTbIBaHll.H qeTbipex BllHTOB 

2 MM. 0Ka3aJIOCh, qTQ KOHTaKThl, Ha KOTOphie B03,n:e:H:crnyeT npOBOJJ:.HID:llM 

TOK CJIOH COBMeru:eHHOM m6KoM npope3MHeHHOM KHOilKll, OKMCJillJlllCh, qTo 

Btt3yaJihHO xapaKTepII30BaJIOCh 3eJieHoBaThIM HaJieTOM. BHeIIIHHM BHJJ: 

KOHTaKTOB npII CH>ITOM KphIIIIKe cpoToannapaTa noKa3aH Ha PHc. 5.23. 
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Puc. 5.23. Bttll Ha OKllCJittBnrnec.H KOHTaKThl MexaHtt3Ma Zooma 

y CTpaHeHHe .uaHHOH HeHcnpaBHOCTH npOH3BO,l{HTCH no KJiaCcHqecKOH 

cxeMe - KOHTaKThl 3aqmuaroTCH CTHpaTeJihHOH pe3HHKOH, KOTopyro MOJK

HO nptto6peCTH B JII060M Mara3HHe KaHUTOBapoB MJIH B3HTh ~HanpoKaTi> y 

ChlHHIIIKH. IlocJie TOfO KaK KOHTaKThl 3a6JieCTHT Ha COJIHUe, ¢oToannapaT 

MOJKHO co6HpaTh. BcJie.ncrntte HecJIOJKHo:iI peaHHMaUHH aTOT ¢oToannapaT 

6y.ueT eiue ,l{OJifO CJIYJKHTh H pal{OBaTh KaqecrneHHhIMM ¢ornrpa¢HHMH. 

Ilo aHaJIOfHH MO/KHO BOCCTaHOBHTh H peaHMMHpOBaTh ~K IlOJIHOI.J;eH

HOH JKH3HH~ H .upyrtte aHaJiorwrnhie nopraTHBHhie ¢ornannapaThI. 
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CMrHAn"13AU."1"1 

IIInpoKo pacnpocTpaHeHHoe yCTpoH:crno 3ByKoBoH: cnrna.rrn3aunn, 

BHeIIIHHM BH.ZJ: KOTOporo IlOKa3aH Ha PHc. 5.24, o6Jia.n:aeT IlOHCTHHe OTJIH'I

HbIMH B03MO)KHOCT5IMH rrpH Ma.JIOM CTOHMOCTH H KOMIIaKTHOM pa3Mepe. 

Ih!TaHHe Y3Jia ocyrn,ecrnJI5leTrn OT .ZJ:Byx 3JieMeHTOB AA ( o6rn,ee Hanp5!

)KeHne 3 B). KoHCTPYKUH5! cocTOHT H3 .n:Byx qaCTeH: (xoporno BH.ZJ:HO Ha 

cpOTo) - B O.ZJ:HOM pa3Mern,eH IlOCT05IHHbIM MafHHT, B .n:pyroH: npneMHbIM 

Puc. 5.24. ©OTo ycTpoii:crna crrrnamrna111rn co 3ByKOBhIM ,a;aBJiettneM 95 ,a;E 
(no rracrropTHhIM ,a;aHHhIM) 
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y3eJI c reHeparnpoM 3BYKOBOH qacTOThI (3q), H ,a:aT'IHKOM-repKOHOM c 

HOpMaJihHO 3aMKHYThIMI1 KOHTaKTaMH. 13Jiaro,a:ap.H aBTOHOMHOCTH III1TaHI1.H 

ycTpOHCTBO paCIIOJiaraIOT Ha ,>J;BepHbIX IIpOeMax H IIO,>J;BH)KHbIX ,>J;Bep.HX TaK, 

'IT06bI IIpH 3aKpbITOH ,>J;BepH IIOCTO.HHHhIH MarHHT HaXO,'J;HJIC.H p.H,nOM c IIpH

eMHhIM Y3JIOM ( KOHTaKThI rep KO Ha 6hIJIH pa30MKHYThI ), a IIPH OTKphIBaHHH 

,nBepH KOHTaKThI repKOHa 3aMhIKaJII1Ch, IIO,>J;aBa.H yIIpaBJI.HIOII(HH CHrHaJI Ha 

reHeparnp 3q_ 

Puc. 5.26. BHyTpeHHOCTH 6e;rnro .HIIIHKa 

EcJIH oTKphITh KopIIyc IIpI1eMHoro yCTpo1icrna, To OKa3hrnaeTc.H, 'ITO 

BHYTPH Haxo,nHTC.H IIJiaTa c 3aJII1To1i repMeTHKOM MI1KpocxeMo1i reHeparn

pa (KOTOpbIH, IIpH )KeJiaHHH co6I1paeTC.H c HCIIOJih30BaHI1eM 2 ... 3 JIOrH'Ie

CKHX 3JieMeHTOB MI1KpocxeM cepI1I1 K561) - CM. PHc. 5.25. 
IlpHHU:HIIHaJihHa.H cxeMa, CKOIII1pOBaHHa.H c 3TOro Y3Jia, IIOKa3aHa Ha 

PHc. 5.26. 
I1HTepecHO, KaK IIOJiyqaeTC.H TaKOH MOII(HhIH 3BYK rrpH OTHOCHTeJibHO 

cJia6oM III1TaHI1I1? )leJio B HeCKOJihKHX MOMeHTax: Ha TpaH3I1crnpe VT1 
co6paH YCHJIHTeJib TOKa, 6Jiaro.nap.H KOTOpOMY Ha rrepBH'IHYIO o6MOTKY co-
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rnacy10ruero TpaHccpopMaTOpa rrocTyrraIOT yc1rneHHhie rrp.HMoyroJihHhie 

MMIIYJihChI (OT reHeparnpa GN). Ilpn aKTMBal(MM cMrttaJIM3al(MM Ha 6a3e 

TpaH3ttcrnpa VT1 (Bhixo,n: reHeparnpa GN) rrpttcyTcrnyIOT ttMIIYJibChI aMn

JIHTy,n:oii: 2.5 B, Ha KOJIJieKTOpe VT1 aMilJIMTy,n:a cocTaBJrneT yJKe 4.5 B, a Ha 

BTopwrnoii: o6MoTKe Ti aMnJittTy,n:a cocTaBJI.HeT 20 B. 

1--- Vc-;v: 
I 
I 
I 
I 
I 
I 
J paaopeaTb 

I 
I 
I 
I ~ I 
! K:,~~p.(L __ _J 

SF1 

H3 KOHTaKTbl 

l~HA ~an-22 

SA1 
Bl<Jl/Bbll<Jl 

GB1 
58 

Puc. 5.26. IlpHHUHIIHaJibHCUI cxeMa yaJia 

c ,l{OIIOJIHeHHeM ( IIOKa3aHO rryHKTHpOM) 

lfaJiytiaTeJib 3ByKa - Ilbe303JieKTPMtieCKMM KaIICIOJib 3II-22 - MOiKeT 

6bITh aaMeHeH .n:pyrttM c attaJiorntIHhIMM xapaKTepncTMKaMM. Oco6ettHOCTh 

HMIIYJibCOB reHepaTopa B TOM, 'ITO OHH COBMeCTMMbI c pe30HaHCHOM qaCTO

TOM KarrcIOJI.H HA1 M ttMeIOT He o.n:ttoTOHHhIM, a «rrepeJittBa10runii:c.H~ aByK, 

rrpttBJieKaIOIUHM BHHMaHtte CBOHM pe3KHM, rpOMKHM H He06bI'IHO rrpOTHB

HblM xapaKTepoM. 

KpoMe Toro, KaK Btt,n:Ho Ha cporn c PHc. 5.25, aByKoBoii: KancIOJib B Kop

nyce npttKpbIT aacJIOHKOM, 'ITO o6ecnetittBaeT erue 60Jiblllee pe30Http0Ba

Htte H ycttJIHBaeT rpOMKOCTb 3ByKa. 

3TO ycTpOHCTBO Hap.H,n:y c HeCOMHeHHbIMH «IlJIIOCaMH~ MMeeT CJie,n:yIO

rutte He,n:OCTaTKM: 

• ABTOHOMHOCTb IlHTaHH.H (xorn ee B HeKOTOpbIX 06CTOHTeJibCTBaX 

MOJKHO npM3HaTb IlOJIOJKMTeJibHbIM KatieCTBOM, IlOCKOJibKY 3JieMeH

TOB IlHTaHMH XBaTaeT Ha ,n:oJime MeC.Hl(bI c yqeTOM 1 .•. 2 KpaTKOBpe

MeHHbIX cpa6aThIBaHMM B ,n:ettb). 

3TOT He,n:ocTaTOK JierKO yCTpaHMTb IlO.Zl:KJIIOtieHMeM CTal(MOHapHOfO 

MCTO'IHHKa IIOCTO.HHHOfO Harrp.HiKeHMH 3 ... 5 B c 60JibllIMM K03cpcpHl(M-
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eHTOM CTa6Irn113au:1nI II ¢HJibTpau:mi: HanpJDKeHII5I. IlOBhIIllaTh v n 

BhIIlle 5 B He CJie.n;yeT - MOJKHO BhIBeCTH II3 CTp05I reHepaTop 

ycTpoH.cTBa. A He.n;ocTaTKa B om1caHIIHX cxeM IICTOqHIIKOB nIITaHIIH c 

yKa3aHHhIMII xapa1nepIICTIIKaMII B pa.n;IIOJII06IITeJibCKOH JIHTepaType 

ceiJ:qac He Ha6JI10.n;aeTcH. ToK noTpe6JieHIIH OT IICToqHIIKa ITIITaHIUI c 

Hanp5IJKemreM 5 B, B pe)KIIMe cnrHaJI113au:1m 55 MA, B pe:>KHMe IIOK05I 

He 3a¢HKCIIpOBaH Boo6me. fJiaBHOe - xopOillaSI cTa6HJIH3aU:HJI H 

¢HJibTpau:M5I Hanp5I)KeHH5I OKCH.D;HhIMH KOH.D;eHcarnpaMII Ha BhIXO.n;e 

HCTO"IHHKa mnaHH5I C BbICOKOH (He MeHee 3300 MK<D) eMKOCTbIO. 

IlpH He.n;OCTaTO"IHOH ¢IIJibTpaU:HH IICTQqHIIKa CTaU:HOHapHoro HaIIp5I

JKeHI15I 3BYKOBOH CHrHaJI 6y.n;eT OT.D;aBaTb ceTeBhIM ~¢0HOM~ qaCTOTOH 

50/100 fU: H xapaKTepHbIMH IIOMeXaMH, HMeIOIQHMH xapaKTep XpIIITO

Thl H TpecKOB. IlpH IlO.ll;KJIIO"IeHHH CTaU:MOHapHoro HCTO"IHIIKa rnna

HH5I, KOHe"IHO, Tep5IeTC5I M06HJihHOCTh Y3Jia H ero aBTOHOMHOCTh 

(nJioxo, ecJIH Hanp5I1Kem1e 220 B OTKJIIO"IaT), HO STOT MoMeHT 3aBH

CHT OT IIJiaHOB pa.n;IIOJII06HTeJI5I no HCilOJib30BaHHIO yCTpoilcrna. 

• Bo3MOJKHOCTh OTKJI10qeHII5I 3BYKOBoH: CIIrHaJIH3au:mr (B ycTpoiicrne 

ecTh IlITaTHhIH BKJIIO"IaTeJih SA 1) TaKJKe MOJKHO cq11TaTh KaK ITJIIOCOM, 

TaK H MimycoM KOHCTPYKU:IIII - 3aBHCHT OT ee KOHKpeTHOro npHMe

Hemrn. TaK, HanpnMep, B aBTopcI<oM BapIIaHTe y3eJI o6ecneqnBaeT 

oxpatty ceH.¢a c rpaJK.n;aHCKHM I1 OXOTHH"IhHM opyJKMeM. IlonoMy 

.D;JI5I OTBeTCTBeHHhIX cJiy"IaeB (TaK JKe, KaK H npH oxpatte I<Bapni:p) He

o6xo.n;HMO BBeCTII y3eJI c caMo6JIOI<IIpOBKOH, KOTOpbIM pa3 BKJIIO"IMB

IIIIICh, 6y.n;eT CIIrHaJIM3MpoBaTb 3BYKOM )1,0 Tex nop, IlOKa Ha y3eJI no

.n;atto ITIITaHMe. A npe.n;ycMoTpeTh CKphITHhIM BhIKJIJOqaTeJih CIIrHaJIII-

3aU:MM TaKJKe HeCJIOJKHO M no CIIJiaM JII06oMy. l13MeHeHM5I KaCaIOTC5I 

BBe.n;eHM5I B cxeMy TMpMCTopa VS1 (TaK, KaK noKa3aHo Ha Puc. 5.26 
nyHKTHpOM), pa3pbIBOM npOBO.D;HHKa, o603Ha"IeHHOro 3HaKOM «X~ II 
3aMhIKaHHeM HaKopoTKO KOHTaKTOB nepeKJIIO"IaTeJI5I nttTaHH5I SAL 

Tenepb npM pa3ne.n;HtteHMM .n;ayx "IacTen KOHCTPYKU:HH, ycrnttoBJieH

HhIX, HanpMMep, Ha JJ,Bepu:ax ceii¢a, IlOJIO:>KMTeJihHbIM IlOTeHU:MaJI IlOCTYITHT 

Ha ynpaBJI5IIOiu:HM sJieKTpo.n; TMpHcrnpa VS1, OTKpoeT ero M, 6Jiaro.n;ap5I 

srnMy, ttanpHJKettne nMTaHH5I 6y.n;eT no.n;atto Ha y3eJI retteparnpa. CttmaJIM-

3aU:H5I OCTaHeTCH B aKTHBHOM COCTOHHHM .n;o TeX nop, IlOKa He 6y.n;eT OTKJIIO

"IeHO IlIITaHM5I (xon1 6bI KpaTI<OBpeMeHHO). 

MomHoCTh 3ByKoaoro .n;aBJieHHH BeJIHKa HaCTOJihKO, 'ITO 3BYK CMrHaJIH-

3aU:MH xopollIO CJihIIIIeH .D;HeM (a TeM 6oJiee HO"IhIO) c pa3HOM CMJIOH Ha JJ,e

B5ITM 3Ta)J(aX MHOfOKBapTHpHoro JJ,OMa (npM OTKpbITOH .D;BepM oxpaH5IeMOll 

KBapTMpbI). 
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5. 11. nPMMEHEHME anEKTPOHHOro 
TPAHC<l>OPMATOPA 

IIpirnaBKM Mara3MHOB pa;.i:Mo- M ::iJieKTpoToBapoB HaChilll,eHhI BCeBo3-

MOJKHhIMM ycTpOHCTBaMM IIOHMJKeHm! M npeo6pa30BaHM5I HaIIp5DKeHM5I, 

HCIIOJib3YIOlll,HMH KaK MCTO'IHMK IIMTaH'li.SI CeTb 220 B. feorpaqm5l 

qmpM-IIpOH3BOJJ:HTeJieH rrrnpoKa, KaK caMa IIJiaHeTa 3eMJI5l - OJJ:HH H3 HMX 

npoB3Be;.i:eHhI B Kopee H KI-nae, ;.i:pyrne B fepMaHMH H <DMHJI5IHlJ:HH. K co

JKaJieHHIO, IIOKa HeT B Mara3MHax (no Kpali:Hett Mepe, MHe He BCTpe'IaJIHCb) 

rro;.i:o6HbIX IIOJie3HbIX, H B pH;.i:e cnyqaeB He3aMeHMMbIX, 3JieKTpOHHbIX 

yCTpoli:crn, c;.i:eJiaHHhIX B PoccttM. 3JteKmpoHHbte npeo6pa30BameJtu -
mpaHcrj;opM.amopbt HanpR:JtCeHUR - 3aHMMaIOT cpe;.i:B npo'IHX yCTpoli:crn H 

IIpH6opoB 3aMeTHOe MeCTo, OHH norrymrpHbI M BOCTpe6oBaHHbl. .n:a M KaK 

MHaqe, rrporpecc He CTOHT Ha MecTe - 6naro;.i:ap5I npMMeHeHMIO ::iJieKTpoH

HhIX TpaHccpopMaTOpOB (HMIIYJibCHbIX npeo6pa30BaTeJiett) HeT Ha;.i:o6Hoc

TH KOHCTpyMpOBaTb MOlll,Hbie MCTO'IHHKM IIMTaHMH Ha IIOHMJKaIOlll,MX 

TpaHccpopMaTOpax a;.i:eKBaTHOH MOlll,HOCTM, a 3Ha'IMT, M Beca. 

BtteIIIHHH BHJJ: npoMbIIIIJieHHOro ::iJieKTpOHHoro TpaHccpopMaTopa c 

MOlll,HOCThIO Harpy3KM ;.i:o 60 BT npe;.i:cTaBJieH tta Pnc. 5.27. 
CoBpeMeHHbIH ::iJieKTpOHHhIH TpattccpopMaTOp KOMITaKTeH, Ha;.i:eJKeH, 

rrpe;.i:Ha3Ha'IeH JJ:JI5I IIMTaHM5I MOlll,HOH aKTMBHOH Harpy3KM, CHa6JKeH 3alll,M

TOH OT KOpOTKOro 3aMbIKaHH5I MJIH neperpy3KM BO BTOpM'IHOH uen'li, 

rrpaKTM'IeCKM 6ecrnyMeH B 3KCIIJiyaTaUMM, HMeeT B03MOJKHOCTb pa60Tbl 

COBMeCTHO c lJ:MMMepoM (pery JI5ITOpOM HaIIp51:1KeHM5I c BbIKJIIO'IeHHeM cpa3 ), 

ycTaHOBJieHHbIM Ha BXO;.i:e, He Tpe6yeT o6513aTeJibHOH cpa3MpOBKM, 3cpcpeK

TMBHO pa6oTaeT B IIIMpOKOM JJ:Mana30He TeMnepaTyp (OT -20 ... +30°C), Il03-

BOJI5IeT IIOJJ:KJIIO'IaTb Y3JibI OlJ:HOTHIIHOH Harpy3KM napaJIJieJibHO H MMeeT 

npO'IHe, Mettee 3Ha'IHMbie, IIOJIOJKMTeJibHbie qepTbl. 

IIpo;.i:aBUhI B Mara3MHax ::iJieKTpOTOBapoB c pa;.i:ocTbIO coo6lll,aIOT, 'ITO 

;.i:aHHhIH TpattccpopMaTop pacc'IMTaH Ha IIMTatt'lie ranoreHHbIX JiaMn. 0;.i:Ha

Ko OH MOJKeT 6bITh MCIIOJib30BaH H JJ:JI5I ;.i:pyrux ueJieH 

3JieKTpOHHbIH TpaHccpopMaTOp 6bIJI HCTibITaH c JJ:BYM5I BH,UaMH aKnrn

HOH Harpy3KM - c JiaMnaMH HaKaJIMBaHHH 12 B/21 BT (rrpttMett5IIOTc5I 
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5. 11. np111MeHeH111e 3neKTpOHHOro TpaHC<l>OpMaTopa 

Puc. 5.27. 3JieKTpOHHbIM TpaHc<jlopMaTOp MOIIIHOCTbIO 60 BT 

lJ.JHI aBTOMo6MJibHOH TeXHMKM), M c CaMO/I.eJibHbIM HarpeBaTeJibHbIM 3Jie

MeHTOM. 

B o6ou:x CJIY'Ia5IX 3Kcrrepu:MeHT rrpoBO/I.HJIC51 B Te'!ettu:e O/I.HHX cyToK 

6e3 rrepephrna ('ITO CBII/I.eTeJibCTByeT 0 Ha)J;eJKHOCTH li B03MOJKHOCTH TaKO

ro rrpu:Mettemrn B 6oJiee )J;JIMTeJibHhIX BpeMetttthIX MHTepBaJiax). PaccMoT

pu:M rrepBbIH Bapu:aHT rrpMMeHeHH.H :meKTpOHHoro TpattcqJOpMaTopa 

(Puc. 5.29). 
llBe aBTOM06MJibHbie JiaMIIbI HaKaJIMBaHM51 IIO)J;KJIIO'IaIOTC51 rrapaJIJieJib

HO K BbIXO)J;y :=JJieKTpOHHOro TpattccpopMaTOpa (KJieMMHHKM Ha ero KOprry

ce COOTBeTCTBeHHO o603HaqeHbI) :meKTpM'IeCKHM rrpoBO)J;OM ce'!eHMeM He 

Mettee 0.5 MM2. 06ma5I MOIIIHOCTb JiaMII HaKaJIHBaHH51 42 BT. Ilpu: OTKJIIO

qeHHH O)J;HOH JlaMIIbI, paBHO KaK M rrpM IIO)J;KJIIOqeHMII rrapaJIJieJibHO TpeTb

e:H JiaMrrbI, TpattccpopMaTOp pa6oTaeT HopMaJibHO. B Te'IeHMe 24 'I 3KcrrJiya

TaU:MM ycTpOHCTBa ttarpeB IIJiaCTMaCCOBOro Koprryca TpaHccpopMaTOpa He 

rrpeBbICHJI +30 ... +35°C. TpattccpopMarnp BXO)l;MT B 3TOT TeMrrepaTypHbIH 



rnaaa 5. BcstKaH BCH'4MHa 

Puc. 5.28. IhITami:e oT :meKTPOHHoro TpaHccpopMarnpa )'.(Byx JiaMrr HaKaJIHBamur 
12 B/21 BT KaJK)'.(M 

peJKHM 'Iepe3 2 'I IIOCJie BKJIIO'IeHHH (npn Harpy3Ke Ha BhIXO)le MOW:HOC

ThIO 42 BT). 

B 6hITY TaKoiI aapnaHT HaXOJlHT npnMeHeHne B BHJle ITOJlCBeTKH TeM

HhIX MeCT H yrnoB IIOMem;eHHH (KBapTHpbI, oqmca), rrptt'IeM IlOJlCBeTKY 

MOJKHO Ci'.(eJiaTh pa3HhIMH naeTaMH - JlJI}l aBTOM06m1eiI BhIIlYCKaIOTCH 

JiaMilhl (KpOMe KJiaCCH'IeCKOH npo3pa'IHOH) c CHHeH, opaHJKeBOH, JKeJITOM, 

Kpaciloli: H JlaJKe 3eJieHoi1: KOJI6oli:. IIpo3patIHy10 KoJI6y TaKJKe MO:IKHO caMo

CTOHTeJihHO pacKpaCHTh B JII06oli: lf3 naeTOB KpaCO'IHOro cneKTpa. 

OpllTHHaJihHO CMOTpHTCH B aBrnpcKOM aapttaHTe Be'IepHHH ITOJlCBeTKa 

KOMHaTbI MHrKHM KpacHhIM nBeTOM, KOr,n:a JiaMIIbI paCilOJIO)KeHbI paBHO

MepHO no ee rrepHMeTpy y IIJIHHTycoB. Tor,[(a rrpHMeH}IIOTCH 12 Mettee MOW:

HhIX aBTOMo6MJibHhIX JiaMrr 12 B/5 BT (JlJIH ra6apttTHbIX orne:H a/M). Mo)l(

HO ocyw:ecTBMTb IIOJlCBeTKY KOpHJlOpa, BXOJlHOM )lBepH, MeCT o6m:ero 

IIOJih30BaHHH (yCTaHOBHB CBeTIIJibHMKH y BKJIIO'IaTeJieH B KOpHJlOpe, 'IT0-

6hr HO'IbIO H aeqepoM <i:He npoMaXHYTbCHi>) HJIH HCIIOJlb30BaTb CBeTOByIO 
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5.11. np1o1MeHeH1.1e aneKTpOHHoro TpaHccpopMaTopa 

cn:rHaJIH3ar.uuo pe:tKHMa ~cBo6o.z:i:tto/3amno~. Kotte•rno, Bee ormcaHHbre 

BbIIIIe BapHaHTbI MO:tKHO peaJIH30BaTb Ha MOil(HblX HJIH CBepx.s:rpKHX CBeTO

)l;HO)l;ax, 6e3yCJIOBHO, 3TO TaK, HO rrpHMeHeHHe aJieKTpOHHOrO TpaHccpopMa

Topa B CB.H3Ke c aBTOM06HJibHbIMH JiaMnaMH HaKaJIHBaHH.SI .SIBJI.SieTC.SI BIIOJI

He )l;OCTOMHbIM BapHaHTOM. 

B ,n:aHHOM cny>Iae npHCYTCTByeT TaK>Ke H pau:noHaJibHbIM MOMeHT aKo

HOMH'IHOCTH. JlaMIIbI HaKaJIHBaHH.SI, pacc'lHTaHHhre Ha Hanp.SIJI<eHHe 12 B, 

pe:tKe Bhrxo,n:.SIT H3 CTpo.s:r, '!eM naMnbr HaKaJIHBaHH.H Ha Harrp.SIJI<eHHe 220 B, 

CTOHMOCTb aBTOM06HJibHbIX JiaMII )l;Jl.H ra6apHTHbIX ornei1: - 5 .. .10 py6/nIT, 

a TOK IIOTpe6neHH.H TaKoro Y3Jia MeHbIIIe, '!eM o,n:Ha-,n:Be OCBeTHTeJibHbie 

naMrrhr Ha 220 B. 

BapnaHTOB npHMeHeHH.H ,n:aHHOro ycTpOMCTBa MO:>KeT 6bITb o'leHb MHO

ro, H Bee OHM He MOryT 6bITb 3,n:ecb )l;OCKOHaJibHO OIIHCaHbI. 

APYrOM BAPMAHT nPMMEHEHMs:I 3nEKTPOHHOro 
TPAHC<l>OPMATOPA 

KpoMe aBTOM06HJihHhIX naMn B Ka'!eCTBe Harpy3KH aneKTpOHHoro 

TpaHccpopMaTOpa yMeCTHO HCIIOJlb30BaTb H HarpeBaTeJibHbIM aneMeHT, pac

C'lHTaHHbIM Ha Harrp.SI:>KeHHe 12 B H TOK ,n:o 5 A. TaKoi1: BapHaHT onpo6oBaH 

B aKcrrepHMeHTe c TeM :>Ke aJieKTpOHHbIM TpaHccpopMaTopoM H IIOKa3aH Ha 

Puc. 5.29. 
CorrpOTHBJieHHe HarpeBaTeJibHOro aneMeHTa cocTaBJI.SieT 47.3 OM. Co

orneTCTBeHHO TOK, upoTeKaromni1: B u:errH, paBeH I rroT = V /R = 0.55 A. 
IloTpe6n.SieMa.s:r MOil(HOCTb paCC'IHTbIBaeTc.SI no 3aKoHy 0Ma P = VI H co

CTaBJI.HeT 14.3 BT. Bbr,n:eneHHe TerrJioBoi1: aHeprHH He3Ha'!HTeJibHOe - MaK

CHMaJihHbre IIOKa3aHH.H TepMOMeTpa Ha nporpeTOM HarpeBaTeJibHOM ane

MeHTe +45°C. 

3To yCTpoi1:cTBo MOJI<Ho Ha,n:onro ocTaBJI.HTb BKJIIO'leHHbIM B ceTb 

220 B. Ero uo:>KapHa.H 6e3orracHocTb rro,n:TBep:>K,n:eHa ,n:JIHTeJibHbIMH HC

IIbITaHH.HMH. L{JI.H paccMaTpHBaeMoro aJieKTpOHHOro TpaHccpopMaTopa 

Harpy3Ka B Ka'!eCTBe HarpeBaTeJibHOro aJieMeHTa HH'ITOJI<Ha MaJia. f naB

Ha.SI orraCHOCTb TIO)l;CTeperaeT npH caMonpOH3BOJlbHOM Me:>KBHTKOBOM 

3aMhIKaHHH B ,n:aHHOM HarpeBaTeJibHOM aneMeHTe. Ho ero y,n:anocb nc

KJIIO'lHTb 6naro,n:ap.SI KOHCTPYKU:HH HarpeBaTeJibHOro aneMeHTa. IlpnMe

H.HTb o6orpeBaTeJib MO:tKHO B JII060M TIOJIOJI<eHHH OTHOCHTeJibHO IIOBepx

HOCTH 3eMJIH. 



rnaea 5. BCHK8SI BCSl'UllH8 

Puc. 5.29. BHeIIIHHrr BHA HarpeBaTeJibHoro ::iJieMeHTa, ucrroJib30BaHHOro B 

3KCrrepHMeHTe 

0611.\M9 peKOM9HA84MM 

)[{eJiaTeJIJ?HO, qTQ6hI rrpM 3KCIIJiyaTaUMM ycTpOMCTBa rrpoBO)J,a BbICOKOfO 

ttarrp5DKeHM51 (220 B) He rrepeceKaJIMCh c rrpoBo.llaMM, M.llYil(MMM K ttarpy3Ke, 

)J,JI51 ycTpattemrn Bpe.llHOM MH.llYKTMBHoii o6paTHOM CB513M. MecTo ycTattoB

KM 3JieKTpOHHOro TpattccpopMaTOpa HeJih351 BbI6MpaTb Herrocpe,ll,CTBeHHO y 

pa6oTaIOil(MX JiaMrr HaKaJIMBaHM51 MJIM ,llpymx MCTOqHMKOB TeIIJIOBOfO M3-

JiyqeHM51 - pacCT051HMe .llOJIJKHO COCTaBJI51Tb He Mettee 30 CM. IlpM IIMTaHMM 

MOil(HhIX Y3JIOB ttarpy3KM (6oJiee 60 BT) 6bIJio 6h1 tterrJioxo, qTOfa1 B paiiotte 

ycTaHOBKM 3JieKTpOHHOfO TpattccpopMaTOpa rrpMCYTCTBOBaJia BeHTMJI51UM51. 

MecTo yCTattoBKM BhI6ttpaIOT TaKMM, qT06b1 3aru;MTMTh rrptt6op OT BJiam -

HeJKeJiaTeJibHO ycTaHaBJIMBaTb 3JieKrpOHHhIM TpattccpopMaTOp Ha yJittue MB 

noMeru;eHM51X c M36hrToqttoii BJiaiKHOCTbro: BaHHhIX KOMHaTax, p51.llOM c caH

TeXHMqecKMMM KOMMYHMKaU:M51MM M B aHaJiom:qHhIX cJiyqa51x. ,ll.JI51 yCTpa

HeHM51 B03MOJKHhIX IlOTepb B coe,l],MHMTeJihHbIX rrpOBO.llaX MX .llJlMHa OT BbI

XO.lla TpattccpopMa'ropa .llO yCTpoiicTB ttarpy3KH .llOJIJKHa cTpeMMThC51 K MM-



5. 11. np1r1MeHeHr..te 3neKTpOHHOrO Tp8HC<l>OPM8TOpa 

HHMYMY, 11 He npeBbIIIIaTh 2 M. IlpoBo.l(a MaKCHMaJibHOH .l(JIHHbr (2 M) 

Heo6xo.l(1IMO MOHTHpoBaTb TaKHM o6pa30M, .l(a6br OHll He nepeKpeIIJJfBaJillCb 

II He cKpyqHBaJIHCb MeJK.l(Y co6oli (KaK Ha Puc. 5.28) - 3TO .l(OnycTHMO 

TOJibKO npH ycJIOBHH .l(JIHHbI npoBO.l(OB .l(O 50 ... 60 CM. BbIITOJIH.H.H 3TY peKo

MeH.l(au:mo, llCKJIIOqaroT IT051BJieHHe 3JieKTpHqecKHX ITOMex ll B03HHKHOBe

Hlle HeJKeJiaTeJibHoli HH.l(YKU:HH B CKPYTKax. 

BKJiroqett11e 3JieKTpOHHoro TpattccpopMaTOpa npoH3BO.l(51T TOJibKO noc

Jie ITO.l(KJIIO'IeHH51 Harpy3Kll (HJIH ee 3KBHBaJieHTa, HaITpHMep, ITOCT051HHOfO 

pe3HCTOpa c COOTBeTCTBYIOIUHM conpoTHBJieHHeM ll MOfUHOCTbIO pacce.H

mrn - Koma Tpe6yeTC51 peMOHT HJIH rrpoBepKa pa6orncrroco6HocTH 3JieK

TpOHHoro TpattccpopMarnpa). 

Pa.l(HonoMexn HJIH noMexn .l(pyrHM 3JieKTpOHHbIM ycTpolicTBaM, raJib

BaHH'IeCKH CB513aHHbIM c Hanp.HJKeHHeM ocBeTHTeJibHOH ceTH 220 B, He 3a

cpHKCHpoBaHbI1). 3JieKTpOHHbIH TpaHccpopMaTOp npe.l(Ha3Ha'IeH .l(Jl51 ITHTa

Hll51 aKTHBHOH Harpy3KH, TO eCTb ero HeJib351 HCITOJib30BaTb .l(JI51 ITHTaHH51 

TeJieBirnopoB, .l(pyrnx ycTpOHCTB c HMITYJibCHbIMll HCTO'IHlfKaMH TOKa HJIH 

aBTOTpaHccpopMaTOpOB Ha BXO.l(e - OH He npHro.l(eH .l(JI51 IIllTalYI51 

ycTpOHCTB c ll3MeH51IOIUllMC51 xapaKTepoM conpOTllBJieHH51 Harpy3Kll H 

ITOTpe6JieHH51 TOKa. 

l) LJ:onycTHMblH ypoBCHb ITOMCX, C03)IaBaeMbIH 3JICICTpOHHblMH TpaHc<l>opMaTopaMH, KllK H 

npymMH panuo3JieICTpOHHhIMH ycTpoifcTBaMH, onpeneJieH PlliIOM HOpMaTHBHhIX iIOKYMCHTOB 

(HaITpHMep, fQCT 23511-79 «Pa)IHOITOMCXM HHilYCTPMaJibHblC OT 3JICICTpOTCXHHqeCKHX 

YCTPOHCTB, 3KCITJiyaT11pyeMblX B )((HJJbIX )lOMax 11JIH ITO)lKJIIOqeHHblX K HX 3JICICTpffqCCKl1M 

CCTl!M. HopMbl H MCTO)lbl H3MepeHHH» ). 11 nposepl!eTCll np11 cepTH<l>HKaUHOHHblX 

HCilbITaHlfJIX B COOTBCTCTBYJOIUHX Jia6opaTOPHl!X. K CO)l(fil!CHMIO, B npo)la)l(e BCCbMa qacTO 

BCTPeqalOTCll H3,llCJIHll, He OTBeqalOIUHe cymecTBYIOIUHM Tpe6oBaHHl!M no TOMY HJil1 11HOMY 

ITOKa3aTCJIIO 3JICICTpOMarHHTHOH COBMCCTHMOCTH. (llpUM. nay~. peiJ.) 
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5.12. BOCCTAHOBnEHlllE 
KnABlllATYPbl nK 

K.rraBHaTypa KOMIIbIOTepa (.n:aJiee - TIK) 51BJI51eTc51 coBeprnettttbIM 

yCTpoikTBoM BBo.n:a MttcpopMa111rn. Ha Bcex KJiaBMaTypax TIK pacrroJioJKe

HMe 6yKBeHHblX KJiaBMIII CTaH.n:apTHO H COOTBeTcTByeT CTatt.n:apry 

QWERTY (rro rrepBblM JianrnCKHM 6yKBaM CJieBa HarrpaBO, paCIIOJIOJKeH

HblM Ha KJiaBMaType ). IlOMMMO CTaH.n:apTHOH KJiaBMaTypbI pacrrpocTpaHe

Hbl crre11HaJIM3MpoBaHHb1e KJiaBMaTypbI. Cpe.n:w HMx: 

• crre11waJibHbie KJiaBMaTypbI i'{Jl51 CJieIIblX c OC513aeMbIMM TO'!KaMM Ha 

KJiaBwrnax; 

• KJiaBMaTypbI .UJI51 rnproBbIX TO'leK, CHa6JKeHHbie yCTpOHCTBaMM .UJI51 

C1IMTbIBaHH51 IIITpMXOBOro KOl]:a H.JIH. M.sl C'IMTbIBaHM.sI MarHMTHbIX KapT; 

• ceHCOpHbie, HMeIOIIJMe B Ka'leCTBe 3aIIJMTbI OT Bpe.n:HbIX B03.UeHCTBHll 

( CTpyJKeK, rrerrJia) .UOIIOJIHHTeJibHOe IIOKpbirn:e KJiaBMIII crre11MaJibHOH 

ceHCOpHOH cpOJibfOH; 

• KJiaBMaTypa .n:mi: Me.UMIIMHCKMX yqpe)K.n:eHMll c yCTpOHCTBaMM i'{JI51 

C1IMThIBaHM51 HHcpOpMaUHM, HanpMMep co CTpaxOBbIX KapT. 

Crntt.n:apTM3alJM51 pa3MepoB H pacrroJioJKeHH51 KJiaBMIII ttyJKtta .UJI51 To

ro, 1IT06h1 noJib30BaTeJib Ha JII06oii KJiaBHaType Mor 6e3 rrepey'!MBamrn pa-

6oTaTb «cJierrbIM MeTO.UOM~. CJierroii .n:ec.sinmaJiblJeBbIH Mern.n: pa6oTbI 51B

JI51eTrn Haw6oJiee rrpo.n:yKTHBHbIM, npocpecCMOHaJibHbIM M 3cpcpeKTMBHbIM. 

KrraBMaTypa M3-3a HM3KOH rrpOM3BOAMTeJihHOCTM IIOJib30BaTemi: OKa3bIBa

eTC51 cero.n:tt.H «Y3KMM MecrnM~ TIK, oco6etttto, Kor.n:a oHa pa6orneT 

He3cpcpeKTMBHO - KJiaBHIIIM 3ana.n:a10T MJIH Tpe6y10T CMJibHOro HaJKaTM51. 

Krrami:arypa npe.n:CTaBJI51eT co6oii MaTpMIIY KJiaBMIII, o6ne.UHHeHHhIX B 

e.n:MHOe 11eJioe, M 3JieKTpOHHbIR 6JIOK i'{JI.sI npeo6pa30BaHM51 HaJKaTM51 KJiaBM

IIIH B .UBOM'!Hblll KO):{. 

B KJiamraTypax MCIIOJib3YIOTC5i KJiaBHIIIM pa3JIH'fHbIX TMIIOB, M3 KOTOpbIX 

HaH6oJiee IIIHpOKOe pacrrpoCTpatteHMe IIOJiyqHJIH e.MKOCTn1lbte H K01lmaKm1lbte. 

lb-3a eJKe.n:HeBHOH M MHoroqacoBoil: pa6oTbI, Kor.n:a TIK rrpeBpaIIJaeTrn 

B He3aMeHHMbIH pa60'!Hll MHCTpyMeHT 6M3Heca, 6hrnaeT, rrpMTYIIJI51eTC51 

BHHMaHHe Hy Ha'!MHaIOIIJHX, M y OIIbITHbIX IIOJib30BaTeJiell:. CJiy'IaIOTC51 Ta-

280 ---



5.12. BoccTaHOBneHHe KJ18BHaT}'pbl nK 

KIIe HerrpmITHOCTII qacTO TIPII HapacTa10ruei1: JiyHe, BIIi'(IIMO, qeJIOBeK TIO.U

BepJKeH erue He II3y'leHHOMY BTIOJIHe BJIII51HIIIO ::noro HO'lHOro CBeTIIJia. 

l1 BOT TOr,n:a Mara3IIHbI no Tipo.uaJKe KOMTIJieKTYIOIUIIX qacTei1: TiepeBbIIIOJI

H51IOT TIJiaH TIO rrpo.uaJKaM. 

MHe Heo.uHoKpaTHO TipIIXO.UIIJIOCb B03BparuaTb K pa6oqei1: JKII3HII KJia

BIIaTypbr, TipIIHeceHHbie B peMOHT co CJIOBaMif: «51 TIPOJIIIJia cJiy'laMHO qai1:, 

H TeTiepb He Bee KJiaBHIIIII BbICKaKHBaIOT Ha :=JKpaHe». 

IlpOCTIIM HeKOTopoe HeBeJKeCTBO i'(OMOX035IMKaM II pa36epeMC51 B cyTH: 

He.uoporHe KJiaBHaTypbI, KOTOpbIMII HaBO,l(HeH pbIHOK cero,l(H51, :=JTO TipH6o

pbI, KaK TipaBIIJIO, KIITaMCKOro II KOpeMCKOro TipOII3BO.UCTBa H «made in 

Thailand». IlpHtieM OHII MOryT OTJIII'laTbC51 II TIO CTioco6y TIOi'lKJIIO'leHH51 

(PS/2, USB), H IIMeTb pa3JIH'lHbre, Ka3aJIOCb 6hr, HaIIMeHOBaHmI (HaTipH

Mep, Chicony KB 9810, KB 9850, KWD 820, Microsoft RT 9480, 

GodeGen 1307, 1616, Cherry H Tio.uo6Hbre), Ho Bcex IIX o6oe.UHH5leT BHYT

peHHee cTpoeHHe. BHyTpH KOpTiyca KJiaBHIIIH .uaB51T Ha TIJIOCKHe, npHJKa

Tbre .upyr K .upyry TIJieHKII, c HaHeceHHbIMII Ha HHX TOKOTipOBOi'l51IUHMH .uo

pOJKKaMH H KOHTaKTHbIMH MeCTaMII. 

TaI<He KJiaBHaTypbI OTJIH'laeT OTHOCIITeJibHO HII3Ka51 1IeHa - OT 200 i'(O 

500 py6JieM. LJ:pyrne KJiaBHaTypbI (B TOM 'lHCJie 6ecTipOBOi'lHbie), HMeIOIUHe 

6oJiee BeCOMYIO CTOIIMOCTb, H C,l(eJiaHbI «TIO-'leJIOBe'leCKH», Ha OCHOBe HOp

MaJibHbIX 3aMbIKaIOIUIIXC51 KOHTaKTOB (eMKOCTHbie H KOHTaKTHbie). 

CpoK CJly:»c6bt 1(,01lmaianHbtX KJlll(JUUJ, MeHbUte, 'lJeM y eMKOCmHbtX, HO 

60JlbUte, 'lJeM y n.JlOCKUX nJleH01J1lbtX KJlllBUamyp. 

PaccMoTpIIM TipOBO.UHYIO KJiaBHaTypy, KoTOpa51 

coe,llIIH51eTC51 c CIICTeMHOM TIJiaTOM IlK TIOCpe.u- Keyboard Clock 0 
cTBOM cTie1IIIaJibHoro pa3oeMa PS/2, Tipe.ucTaBJieH- Keyboard Date 0 2 
Horo Ha Puc. 5.30. 

Kor.ua TIOJib30BaTeJih HaJKHMaeT KaKyIO-JIH6o 
Reset 0 3 

KJiamnny (TipII BKJIIO'leHHOM KOMTibIOTepe ), KJiaBHa- GND 0 4 

Typa TiepeCbIJiaeT ( o6MeHHBaeTC51 c IlK) TIOCJie,l(OBa- +SV 0 5 

TeJihHOCTb HMTIYJihCOB 0TpII1IaTeJihHoi1: TIOJI5IpHoc-

TH, KOTOpbre MO)KHO 3aqmKCHpoBaTb Ha KOHTaKTe 2 Puc. 5.10. CxeMa 

aToro pa3oeMa. Ko.uhr cKaHttpoBaHH51 ycoBepIIIeH- pa3beMano.11KJI10'leHHH 
KJiasnaTyphr PS/2 

CTBOBaHHOM 101-KJiaBIIIIIHOM KJiaBIIaTypbI TIOJIHO-

CTblO COBMeCTHMbI c KOi'(aMII 83-KJiaBIIIIIHOM KJiaBIIaTypbI, a i'(OTIOJIHIITeJib

Hbie KJiaBIIIIIII KOi'lIIPYIOTC51 OCTaBIIIIIMIIC51 'lIICJiaMII ceMIIpa3p51,llHOro KO,l(a. 

KpoMe Ha)KaTH51 KJiaBMaTypa OTMetiaeT TaK)Ke M OTTIYCKaHHe Ka)K.uoi1: 

KJiaBHIIIH, TIOCbJJia51 Tipoueccopy CBOM CIIrHaJI TipepbIBaHH51 c COOTBeTCTByIO-
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IUIIM KO,l(OM. IlpII HaJKaTIIII KJiaBIIIIIII KJiaBIIaTypa reHepIIpyeT 0,l(Ho6aiiTHbIM 

KO.lI HaJKaTIIH, a rrpII oTrrycKamrn - oimo6aiiTHhIM KO.lI oTrrycKaHIIH. Kon tta

JKaTIIH KJiaBIIIIIII coBrra.n:aeT c KO.lIOM cKaHIIpoBaHIIH. Ko.n: oTrrycKaHIIH OTJIII

qaeTcH OT COOTBeTCTBy10ruero KO.lla HaJKaTIIH TeM, qTo OH 6oJihIIIe era Ha 128. 

TaKIIM o6pa3oM, KOMIIhIOTep Bcema ~3ttaeTi.>, ttaJKaTa JIM KJiaBIIIIIa IIJIII 

OHa yJKe OTrryrueHa. 3TO CBOMCTBO IICIIOJih3yeTCH IIpII rrepexo.n:e Ha ,n:pyroii 

pemCTp. KpoMe rnro, ecJIII KJiaBIIIIIa HaJKaTa ,n:OJihIIIe orrpeaeJief):Horo Bpe

MeHII, (06b1qHo OKOJIO IIOJIOBIIHbl ceKYH.llhl), TO KJiaBIIaTypa reHepIIpyeT 

IIOBTOpHhie KO,llbl HaJKaTIIH 3TOM KJiaBIIIIIII . 

.l{paiiBep KJiaBIIaTyphl pa3JIJiqaeT KJiaBIIIIIII-rrepeKJIIQqaTeJIII II KO,l(OBhie 

KJiaBIIIIIII. 

Cyruecrny10T ,n:Ba ocHOBHhIX cTaH,n:aprn KJiaBIIaryp .lIJIH 3BM, rrpeaJioJKeH

Hhie qrnpMoii IBM, - 3TO cocTOHIUIIe II3 83 (84) H 101 ( 102) KJiaBHll!H rryJihThI. 

B rrepBoM BapHaHTe (Kor,n:a B KJiaBHaType 83 (84) KJiaBIIllIH) $yHKUHO

HaJihHhie KJiaBHIIIH pacrroJiaraIOTCH B .lIBYX BepTHKaJihHbIX pH.n:ax, a OT.lle

JibHh!X rpyrrrr KJiaBHIII yrrpaBJieHHH KypcopoM HeT. 3TOT CTaHaapT HCIIOJib-

30BaJICH B rrepcoHaJihHhix KOMIIhIOTepax THIIa IBM PC XT II AT .n:o KOHUa 

80-x rG.lIOB, B HaCTOHruee BpeMH cqHTaeTCH ycrnpeBIIIHM H He HCIIOJih3yeTrn. 

Brnpoii BapttaHT KJiaBIIaTyphI, KOTopy10 rrpHHHTO Ha3hIBaTh ycoBep

IIIeHcrnoBaHHOM, HMeeT 101HJIH102 KJiaBimm. KnaBIIaTypoH: TaKoro TMIIa 

cHa6JKaIOTCH cero,n:HH rroqTH Bee ITK. KoJIIIqecrno $yHKUHOHaJihHhIX KJia

BHIII B ycoBepIIIeHCTBOBaHHOM KJiaBMaType yBeJIHqetto .n:o 12. JlorHqHo BhI

,[\eJieHbl rpyIIIIbl KJiaBHlll ,UJIH pa60Thl c TeKcTaMH H yrrpaBJieHHH KypcopoM, 

rrpo.uy6JIIIpOBaHbI HeKOTOphie crreuIIaJihHbie KJiaBMIIIM, II03BOJIHIOIUHe 60-

Jiee aproHoMHqHo pa6ornTh o6eHMH pyKaMH. BrrpoqeM, KaKa5! KJiaBHaTypa 

y,no6ttee - Ka:lK.lihIM .lIOJIJKeH pernaTh caM. Be.llh rroMeHHTb KJiaBIIaTypy Ha

CTOJihHOro ITK HeTpy,uHo. B rroprnTHBHhIX KOMIIhIOTepax (HoyT6yKax) IIC

IIOJih3yeTCH ,n:pyroH: THII KJiaBHaTyp, KOTOphie 06h1qHo HBJIHIOTCH BCTpoeH

HOM qacThIO KOHcTpyKUHM. KnaBIIaTyphI rropTaTIIBHbIX KOMIIbIOTepoB B TOM 

HJIM HHOH cTerreHH rroxoJKM Ha o6a TMIIa KJiaBHaTyp ITK, XOTH H3-3a He,n:o

cTaTKa MeCTa B caMHX KOMIIaKTHblX MO,ZJ:eJIHX KOMIIhIOTepoB THIIa 

subnotebook M palmtop KOHCTPYKTOpbl BbIHYJK.lieHhl M,l(TH Ha COKparueHMH 

KOJIHqecrna II pa3MepoB KJiaBIIIll. 

KaK nopTMTCSI Knae111aTypa 

)KII,uKocTh, 3aJIHTa5! BHYTPh KJiaBHaTyphI, 06h1qHo HBJIHeTca 

IIHIUeBOM - 3TO cna,n:Ktte qaj;i HJIH Ko$e, pa3Jrn:qttbie JIHMOHa,Z:\hI H IIHBO. Bee 

rrepeqMcJieHHhie COCTaBbl IIOCJie BhICbIXaHHH OCTaBJI51IOT TOHqaH:IIIyIO H30-

JIHpy10ruy10 rrJieHKY H3 cJIHrra10ruttxca Mone Ky JI. Ee ( cJia,n:Ky10 rn1eHKY) 
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MO:>KHO IIO'IYBCTBOBaTb IIaJib[(aMM rrp:rr rrp:rrKOCHOBeHHH K rropa:>KeHHbIM 

y11aCTKaM - rraJib[(bI 6y,nyT rrpMJIHIIaTb. JK:rr,nKOCTb, rrorraBIII<UI BHyTpb KOp

rryca IIJieHO'IHOM KJiaBMaTypbI ( B 3aBHCHMOCTH OT KOJI:rr'IeCTBa rrpoJI:rrTOro ), 

HapyrnaeT rrocepe6peHHOe IIOKpbITHe KOHTaKTHbIX IIJIOiila,[(OK KJiaBHIII, 

H3-3a noro HapyrnaeTC.H caM KOHTaKT; H, ,[(JI.H Toro 1IT06bI CHCTeMHa.H IIJiaTa 

cpearupoBaJia Ha 3aMbIKaHMe, rrpHXO,[(HTC.H OKa3hIBaTb 60JibIIIOe .n:aBJieHMe 

Ha KJiaBurny. Terrepb rroJib30BaTeJib 11yBcTByeT, 'ITO rrpu B03,neii:cTBMH Ha 

pa3Hbre KJiaBHIIIM IlK pearupyeT rro-pa3HOMY - B 3aBHCHMOCTH OT CTeneHH 

cpH3M1IeCKOro .n:aBJieHM.H naJib[(a Ha KJiaBMIIIy. 3TO BbI3bIBaeT ,[(MCKOMcpopT 

u :>KeJiaHue KynHTh Honyro KJiaBttaTypy. 

Ho 3TO eme He Bee. JKu.n:KocTh, norraBrn<UI BHyTph, u rrocJie BhIChIXaHH.H 

orracHa: oHa pa3'be,nttH.HeT IIJIOTHO rrptt:>KaTbre 3aBo,ncKHM crroco6oM .n:pyr K 

.n:pyry IIJieHKH c TOKOIIpOBO,[(.HiilHMH .n:opo:>KKaMM H KOHTaKTHbIMH MeCTaMH 

KJiaBttaTyphr. B ,naHHOM cJiy11ae pa3'he,nuHeHtte Ha .n:ec.HThre ,nOJIH MMJIJIH

MeTpa Me)K.[(y TOKOIIpOBO,[(.HiilHMH IIJieHKaMH rrpHBO,[(HT K o6pa30BaHMIO .n:o

IIOJIHHTeJibHOro rrpOCTpaHCTBa Me:>K,ny KOHTaKTHbIMH IIJIOiila.n:KaMH, KOTO

poe KJiaBttrna, .[(JI.H 3aMbIKaHM.H, ,noJIJKHa rrpeo,noJieBaTb y:>Ke c ycttJitteM. 

He crrernuTe Bbr6pacbrnaTb KJiaBttaTypy H rroKynaTb HOByro. Ilo,nM011eH

Hyro IIJIOCKYIO KJiaBHaTypy MOJKHO peaHMMHpOBaTb. 

PeaHHMSL!,HR nnocKoif nneHO'fHOH Knaea.tayYpb1 

3rn rro.n: cuJiy Jiro6oMy noJih30BaTeJiro IIK. Kopnyc KJiaBMaTyphr aKKy

paTHo pa36ttpaIOT, rnypynhl CKJia,[(bIBaIOT B OT,[(eJihHYIO 6aH01IKY - 1IT06br 

He OCTaJIOCb IIOTOM JIMIIIHHX, HJIH He,[(OCTaIOiilMX. CJierKa CMO'IeHHOM B pac

TBOpttTeJie (N!! 646, N!! 650, N!! 651) M.HrKOH Tp.HIIO'JKOH aKKypaTHO rrpoTH

paIOT JIHIIKHe MeCTa Ha KOHTaKTHbIX IIJieHKax, CTap<UICb He 3a,[(eTb IIJiaCT

MaCCOBbIM KOprryc (OH OT B03,[(eHCTBH5I pacrnopHTeJrn IIJiaBMTC5I). 06bI1IHO 

,[(OCTaTO'IHO rrpOTepeTb 0,[(MH pa3 nopa:>KeHHbie MeCTa. 06pa60TKY KOHTpo

JIHpyroT BH3YaJibHO M 3aKaH'JHBaIOT IIOCJie y;i:aJieHH.H 3acoxrneii: IIJieHKH OT 

norrasrneH: JKM,[(KOCTH. 

3aTeM HaHoc.HT MMKpoKarrnu KJie.H ~cyrrep MoMeHn Ha CBo6o,nHbie oT 

KOHTaKTOB H rrpOBO.ll;.HiilHX .n:opo:>KeK yqacTKM Ha HMJKHeM KOHTaKTHOM IIJIO

Iila,l(Ke ( IIJieHKe) KJiaBHaTypbl B MeCTaX ee MaKCHMaJibHOro OTCJIOeHH.H OT 

BepxHeM IIJieHKM (KaK rrpaBHJIO, IIJieHKH OTCJiaHBaIOTC.H 'JaCTH'IHO, a He 

IIOJIHOCTbIO, 'ITO o6nerqaeT peaHMMa[(MIO ). 

Bhr:>K,naB 1...3 c, nepxliroro KOHTaKTHyro nneHKY pasHoMepHo c ycunueM 

rrpIDKHMaIOT K HH:>KHeii:. Tenepb KJiaBHaTypa npuo6pena rro11TH nepBo3,naH

HhIH BH,l( M ero (rrocne c6opKll Koprryca) MO:>KHO IIOJib30BaTbC5I rrpaKTH'Je

CKH HeorpaHWieHHOe BpeM.H, l]:O CJiel]:yIOmero 3aJIMBaHll5I )KH,l(KOCTH. 
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PeKoMettJJ.yeMbIM cnoco6oM YAa.TIOCb peattuM11poBaTh Bee JJ,Ba .n;ec5l.TKa 

nprmeceHHb!X B peMOHT IlJICHO'IHblX KJiaBHaTyp. 

oa11a1w K!laeuamypbt allfl IIK 6bl8010m He mOllb'KO nlleH01J1lbte (cmou

MOCmb KOmOpbtX MUHUMaJlbHa, a cpoK CllYJIC6bt 11eeellUK), 110 u (KaK 6btll0 om

Me1Je110 8btUJ.e) eMKOCmHble U 'KOlimOKmHbte. 

BOCCTaHOBneHHe KOHT8KTHOM Kn8BHaTypbl 

KottTaKTHbie KJiaBHIIIH H3roTaBJIHBaIOTC5l. B pa3JIH'IHbIX BapHaHTax, HO 

Bcer.n;a B OCHOBe IlX pa60Tbl Jie)KHT IIpllHIIIlil Herrocpe.n;CTBeHHOro MexaHH

qecKoro KOHTaKTa Me)K.n;y Jl.BYM5l. rH6K1!Mll MeTa.TIJlll'-IeCKHMH IlJiaCTHHaMll 

npH ttaJKaTHH KJiaBHIIIH. B MeCTax corrp11KocttoBeHH5! IIJiaCTHHbI o6br'IHO 

HMeIOT cnel11la.TibHOe ( nocepe6pettttoe) n0Kpb1T11e, 06ecneq1rna10mee MaJioe 

conpOTHBJiett11e KOHTaKTa . 

.llJI5I peatt11Ma1IMH KOHTaKTHOM KJiaBMaTypbl (BHeIIIHMM BMA KOHTaKT

HOM KJiaBMaTypbl rrpe.ncTaBJieH Ha Puc. 5.31) ee tteo6xomrMO ocno60.n11Tb 

Puc. 5.31. Bttemmril: Bll.l( KOHTaKrnoil: KJiaBrraTyphr 
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OT Koprryca, II Bee KOHTaKTHhie IIJiaCTIIHbl (Ha KOTOpbie IIMeJia B03;:J:eHCTBIIe 

/KHJJ:KOCTb) rrpoTepeTb M51TKOH Tp5IIIO'IKOH, HaMOTaHHOH Ha IIIIHU,eT II CMO

tJ:eHHOH B CJia6oM pacrnope yKcyca. EcJIII rrocepe6peHHOe IIOKpbITIIe KOH

TaKTHbIX IIJiaCTIIH KJiaBHIII yJKe IIOTeMHeJIO ('ITO CBH;:J:eTeJibCTByeT 0 JJ:JIH

TeJibHOM HaXO/KJJ:eHHII KJiaBIIaTypbl 6e3 OCMOTpa IIOCJie norra;:i:aHIIII BOJJ:bl), 

TaKyIO KJiaBHaTypy BOCCTaHOBMTb CJIOJKHee II 6e30 BCJ!KOH rapaHTIIM Ha 

JJ:OJiroBpeMeHHOCTb pa60Tbl IIOCJie peaHHMaU,HH. :'.hy KJiaBMaTypy JIYtIIIIe 

3aMeHMTb. 

EMKOCTHaS1 KnaeMaTypa 

EMKOCTHhie KJiaBIIIIIII cocT05IT II3 no;:i:BII)KHOH MeTaJIJIHtJ:ecKoi1 rrJiaCTH

HhI (rro;:i:BH/KHOro 3JieKTpo;:i:a, rrpHKperrJieHHOro K KHOIIKe) II JJ:BYX MeTaJIJIII

tJ:eCKHX BbICTYilOB Ha rretJ:aTHOH IlJiaTe, o6pa3yIOlllHX Heno;:i:BH)KHble 3JieKT

pOJJ:bl KOH;:J:eHcaTOpa rrepeMeHHOH eMKOCTII. fipII HaJKaTHII Ha KJiaBIIIIIY 

IlOJJ:BH/KHa5I IlJiaCTHHa rrpH6JIIIJKaeTC5I K 3TMM BbICTyrraM, 'ITO rrpHBOJJ:HT K 

H3MeHeHHIO eMKOCTII KOH;:J:eHCaTOpa, a 3TOro JJ:OCTaTO'IHO ;:J:JI5I qmKCall,IIH 

HaJKaTII5I 3JieKTpOHHOH CXeMOH. fIOMIIMO IIpOCTOTbl ycTpOHCTBa eMKOCT

Hbie KJiaBIIIIIII IIMeIOT BbICOKYIO Ha;:i:eJKHOCTb II npaKTHtJ:eCKII He BbIXOJJ:5IT H3 

CTp05I. Ho B03MO/KHOCTII ee peMOHTa orpaHIItJ:eHbI. I1Hor;:i:a, rrpaB;:i:a, MO)KHO 

o6HapyJKHTb 3aJIIIIIIIIYIO KJiaBHilly H IIpO'IHCTHTb ee, HO rrpome KYIIHTb HO

BYIO KJiaBnaTypy. 



5. 13. nPAKTlll"IECKOE nPMMEHEHlllE 
3nEKTPOHHblX rMPOCKOnoe 

KaK6b1aaeT 

c Ka.IK,ll;bIM ,a:HeM Ha HaIIIHX y;muax Il05IBJIJieTe5I Bee 60JibIIIe aBTOM06H

Jiell. KaK rpw6h1, paeTyT H oxpam1eMb1e aBTOnapKOBKH. Ho KaK 6h1 HM yBe

JmqHBaJioeb KOJIHqeeTBO napKOBOK, MHOrue aBTOM06ttJIHeTbI ITO pa3HbIM 

rrpuquHaM Bee paBHO oeTaBJIJIIOT eBOHX «JKeJie3HbIX KOHett• Ha yJiuuax, no,a: 

OKHaMu 6e3 oxpatthI (aBToen:rttaJiu3au1rn He B eqeT). MeJK,a:y TeM He pe,a:

KoeTb Hana,a:eHHJI Ha aBTOTpaHerropT, KpaJKH aKeeeeyapoB B eaJIOHe aBTOM0-

6ttJI51, 6ttTbe CTeKOJI ):(JI5I npoHHKHOBeHH51 BHyTpb, a B noeJie,a:Hee BpeMJI 5I 

eTaJI eBH):(eTeJieM opurwHaJibHOro «Hoy-xay• 3JIOYMbIIIIJieHHHKOB 110):( Ha-

3BaHHeM «paeCTpeJI KOJiee•. 

06b1qHo, JJ:OJK,a:aBIIIHeb TeMHOTbl (B TeMHOTe - Bee KOIIIKH qepHbie, a 

aHTHeOUHaJibHbIM 3JieMeHTaM rrpeTHT eBeT KaK B 11p5IMOM, TaK H B rrepeHoe

HOM eMbICJie 3TOro CJIOBa), He,a:o6poJKeJiaTeJIH c paceTOJIHHH 2-3 M eTpeJIJI

IOT H3 ITHeBMaTuqeeKoro opyJKHJIITO KOJiecaM (¢apaM, eTeKJiaM) aBTOM06H

JI5I, rrpnrrapKOBaHHOro Ha yJiwue. 3a¢uKettpoBaTb rrpaBoHapynrttTeJIJI Kpali

He Tpy,a:HO, Be):(b 6JIH3KOro KOHTaKTa e tpaHerropTHbIM epe;:i:eTBOM (KaK 

6brno B nponrJioM BeKe, Kor,a:a - «IIIHJIOM B nrHHY•) HeT. A rroeJie;:i:eTBHJI 

TBopqeerna 6e3o6pa3R11Ka Kpalitte tterrpHJITRhr. 

• Bo-rrepBbIX, y,a:apRM eHJia rryJIH TaKOBa, qTO e 6JIH3Koro paeeTOJIHHJI 

npo611BaeT KaMepy KOJieea RaeKB03b - eJie,a:eTBHeM O):(HOro BblCTpeJia 

51BJI51IOTe51 ):(Be ):(blpKH . 

• Bo-BTOpbIX, eeJIH CTpeJIJIIOT He OJJ:HH pa3, B IIIHHOMOHTaJKe BbHieHJieT

CJI, qTQ «llITOITaTb• KaMepy 6eeeMbieJieRHO ( TaK KaK eTOHMOeTb HOBOll 

KaMepbI COIIOCTaBMMa co CTOHMOeTbIO pa6oT no peMOHTY CTapoii:). 

HaJIHUO Re3anJiaHMpoBaHRbie cpMHaHCOBbie noTepM, yxy,a:nraeTCJI 11 

HaCTpoeHHe ( eeJIH, KOHeqHo, Bbl He rrpOIIIJlll KpeaTHBHblll Kypc CTpec

eoyCTOHqHBOeTH). 

• B-TpeTbHX, een11 paeCTpeJIHBaIOT MHHHMYM no ;:J:Ba KOJieea (a TO 11 Bee 

qeTb!pe ), TO MeHJITb KOJieco 6eeeMbieJieHHO - Be,nb OCTaJibHbie TPH 

Bee paBHO He ttaKaqaenrb. 
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5.13. npaKTMLleCKOe npMMeHeHMe 3neKTpOHHblX rMpOCKOnOB 

• B-'leTBepThrx, qacTo rryJihKH ocTaroTc5I B KaMepe (H BbIHYTh HX orry

na, IlOKa He pa3peJKeIIIb pe3HHY HeB03MO/KHO ). 3TO qpeBaTO TeM, 'ITO 

CBo6onHo nepeMeIUa5Ich BHYTPH KaMephI OHM co BpeMeHeM rrpoTHpa

IOT pe3HHY H, KOJieca Ha'IHHaIOT crrycKaTb B caMbIM Henonxon.mUHM 

MoMeHT ( oco6eHHO non 6oJibIIIOM Harpy3KOM H B naJihHeiI nopore) -

TO ecTb KaMepy OTI5ITb :>Ke Ha)J;O MeH5ITb. 

/lJI5I Tex 'IHTaTeJieil, KTO eme He HcrrhITaJI Ha ce6e nono6Hoe «cqacTbe>.> 

peKoMeH,n:yro 03a6oTHThC5I npoqmJiaKTHKOiI H 3aIUHTHTh cBoiI aBTOM06HJih, 

CBOH HepBbI H CBoe BpeM5I no Toro, Ka!< <i:rpoM rp5IHeT>.>. 

LfTo AenaTb? 

KoHe'IHO, MO/KHO IIOCTaBHTb aBTOM06HJib Ha IIJiaTHYIO napKOBKY ( CT0-

5IHKY) H ,n:o6aBHTb B ceMeMHbIH 6ro,n:JKeT HOBYIO CTaTbIO pacxo,n:a. 

A MO/KHO co6paTb rrpoCToe aJieKTpoHHOe yCTpoiicTBO cHrnaJIH3aTopa 

yrna HaKJIOHa aBTOM06HJI5I, I<O!Opoe He 6yneT rraHal1eeil, HO BOBpeM5I rrpe

nyrrpe,UHT BJia,n:eJihUa o cnymeHHhIX KOJiecax. B ocHOBe peKoMeH,n:yeMoro 

yCTpoiicrna 3JieI<TpOHHhIH naT'IHI<-mpocI<orr. lfro OH co6oiI rrpencTaBJI5IeT? 

3neKTpOHHbl9 r111pOCKOnbl. 06naCTb np111MeHeHMSI 

3JieKTpOHHbie rHpOCKOilbl - rrpeo6pa30BaTeJIH HaKJIOHa H yrnoBoiI 

CKOpOCTH B 3JieKTPM'leCKHH TOK. TaK JKe, KaK H pOTal1HOHHbie, IIbe3oKepa

l\H1qecKHe :meKTpOHHbie rHpOCKOJJbI CJiy:>.KaT .UJI5I KOHTpOJI5I IIOJIO:>KeHH5I H 

yrnoBbIX CKOpOCTeiI c MaJibIM BpeMeHeM OTKJIHKa. 3JieKTpOHHbie rnpOCKO

Ilbl (naT'IHKH) MapKH ENC-03J H ENC-03M M3Ha'laJihHO rrpe,n:Ha3Ha'leHbI 

)lJI5I pa60Tbl B Ka'leCTBe ,n:aT'UIKOB H3MeHeHH5I HaKJIOHa B BttneoKaMepax H 

BbICOKOTeXHOJIOrH'IHbIX cPOTOarrrrapaTaX - )lJI5I KOMIIeHCal1HM .n:poJKaHM5I 

pyKM HJIH IIITaTHBa, nJI5I orrpe,n:eJieHH5I m-r6paunH ycTpoMCTB, .UJI5I KOTOpbrx 

Heo6xo,n:HMa CTa6HJIH3al1H5I KaK ropH30HTaJibHOro, TaK M BepTHKaJibHOfO 

IlOJIOJKeHM5I, a TaKJKe )lJI5I orrpeneJieHM5I co6cTBeHHOro nBMJKeHM5I. 

B coBpeMeHHhIX rrpOMhIIIIJieHHhix ycTpoilcrnax rrpo¢eccrromLJihHoro H 

6hITOBOro Ha3Ha'lemrn 3JieKTpOHHbie naT'IHKM-rHpOCKOilbl npHMeH5IIOTC5I 

qacrn. 0TJIM'IMeM 3JieKTpOHHblX rnpoCKOilOB OT MX MexaHM'leCKHX co6pa

TheB 5IBJI5IIOTC5I KOMITaKTHOCTb H JierKOCTb (pa3Mep 12x8 MM, Macca, B 3aBM

CMMOCTM OT MoneJIM, 1...20 r), OTCYTCTBHe xpyrrKHX MaTepttaJIOB, y.n:apo

npoqHblfl M BH6pocrniIIrniI Koprryc, BbICOKa5I CKOpOCTb OTKJIMKa (MI1HMMYM 

MHepui:rn), HM3KOe Harrp5IJKeHMe IlMTamrn (2. 7 ... 5.5 B), MaJibIM TOK IIOTpe6-

JieHI15I (0.5. .. 15 MA). 

Llttana30H pa60l.JMX TeMrrepaTyp (-5 ... +75°C) Il03BOJI5IeT npOH3BO)lHTb 

KOHTpOJib rrapaMerpoB B IIIHpOKOM cneKTpe ycJIOBMM 11 reorpa¢uqeCKI1X 
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rnaaa 5. BCRK8SI BCSl'fl/IH8 

rroacoB. KpoMe Toro, ::meKTpoHHhie n1pocKOIThI BhrrrycKaIOTC.H TaKJKe B 

SMD-ttcrroJittemm, '-ITO IT03BOJI.HeT HcrrOJih30BaTh HX ,n;JI.H rroBepxttoCTHoro 

MOHTaJKa. 

YcTpoi'tcTao c111rHan111aaTopa 

Ha ocHOBe aJieKTpottttoro .n;aT'-IHKa-rnpocKorra co3;:i:atto rrpoCToe 

ycTpOHCTBO aBTOMo6HJibHOro CHrHaJIH3aTOpa HaKJIOHa, KOTOpoe rrocpe.n:c

TBOM CBeTOH3JIY'-IaIOmero CBeTo.n:tto.n:a CHrttaJIH3HpyeT 06 H3MeHemrn ITOJIO

JKeHH.H. 3JieKtpH'-IecKa.H cxeMa yCTpoiicrna rroKa3aHa Ha Puc. 5.32. 1> 

C2 • 
4.7 I 

6.3 B 

R391K 

C32200 

Puc. 5.32. 3JieKTp11qecK:ui cxeMa rnpoCKorra 

OcaoBy ycTpoiicTBa cocTaBJI.HeT nhe3oKepaMH'-!ecKHH rttpocKon 

ENC-03] rrpomBo.n;crna qmpMhI Murata. IlpH ropH30HTaJihHOM noJioJKe

HHH nptt6opa IlOCTO.HHHOe HarrpaJKeHHe Ha Bhrno.n:e 4 .n:aT'-IHKa u 1 COCTaB

JI.i'reT 1.3 ... 1.4 B npH V rr = 5 B. Koa¢qmQHeHT ycttJiemrn: orrepaQHOHHoro 

ycmuneJI.H DA1 rrpH6JIII3HTeJibHO paBeH e.n:HHHQe. Ha Bhrno.n: 2 ,l(aT'-IHKa 

u 1 ITOCTyrraeT HaIIp.H)KeHHe cpaBHeHH.H 1Iepe3 HH3KO'laCTOTHbIH ¢ttJibTp 

R3C3, KOTOpbIH O.l(HOBpeMeHHo .HBJI.HeTc.H o6paTHOH CB.H3hIO orrepaQHOHHO

ro ycHJIMTeJI.H. IlpH H3MeHeHHH ropH30HTaJihHOro IIOJIOJKeHH.H ,l(aT'-IHKa 

(oTKJIOHeHH.H OT 0°) ttarrpaJKeHHe Ha BhIXO.l(e Vi (BhIBO.l( 4) pe3KO H3MeH.H

eTC.H B coorneTCTBHH c Koa¢¢ttQHeHTOM rrpeo6pa30BaHH.H 0.67 MB/
0 

OT

KJIOHeHmI B ceKyH.l(y. IlepHO,l( orrpoca (cKaHHpoBaHH.H) COCTO.SIHH.H COCTaB

JI.HeT OKOJIO 50 f Q. MaKCHMaJibHa.H yrnoBa.H CKOpOCTb OTHOCHTeJibHO CTpo-

1
> B THnoaoM pe:llafMe npnMeHeHHll MHKpocxeMhl KP140YL0208 npe)lycMaTpHBaeTcll 

BKJIIO'leHHe Me)l(Jly BblBO)lOM 8 I{ IIIHHOH OTPHUaTeJlbHOH IlOJillPHOCTH IlHTaHHll (HJ!H JeMJieH) 

nporpaMMHPYIOIUero pe3HCTOpa. (llpuM. HOyl/. peiJ.) 
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5. 13. npakTM"leCKOe np111MeHeHMe 3ne1<TpOHHblX rMpOCKOnOB 

ro ropM30HTaJlbHOro 110JIOJKeHM5I (ypoBeHb 0) COCTaBJI5IeT ±300° /c. 

Pa3,aeJIHTeJibHbIH KOH,aeHcaTOp C 1 ( 06pa3yromMH: coBMeCTHO c pe3MCTO

poM R1 qacTOTHbIM cpMJibTp c 110JiocoH: cpe3a oKOJIO 0.3 fu) He 11po11ycKaeT 

110CT05IHHYIO COCTaBJrn:IOmyro Harrp5IJKeHM5I Ha BXO,l( 011epaUMOHHOfO ycM

JIMTeJI5I DA 1. 
fupocK011 Kpe11MTC5I Ha ( MJIM no.u) TOp11e,l(O a:STOM06MJI5I c 110MOmbIO 

.UBYX caMope30B. Coe.l(MHMTeJihHhie 11p0Bo.ua 110.uKJiroqaIOT K rupocK011y qe

pe3 pa3'beM, HarrpuMep, Plll3-5. Kor.ua aBTOMo6MJib HaXoJJ.MTC5I Ha poBHOM 

11Jioma.uKe, B ToqKe A HI13KI1ti ypoBeHh M curnaJIM3aTOp He aKTMBeH. 

IlpM M3MeHeHMM ropM30HTaJibHOro 110JIOJKeHM5I .uaTqMKa (Kor.n:a O,UHO M3 

KOJiec 11po6MBaIOT) Ha Bhixo.ue DA1 (BbIBO.ll 6) 11pttcyTcrnyeT ttanp.l'I)l{eHMe 

BhICOKOfO ypoBH5I (B ToqKe A), Kornpoe oTKpbrnaeT KJIIOqeBon TpaH-

3McTOp VT1, BCJie.l(CTBMe qero 3aJKMraeTrn cBeTO.UHO.U HL1 MJIM BKJiroqaeT

rn BMeCTO Hero 3BYKOBOe ycTpOMCTBO 0110BemeHM5l. 

npaKTM'48CKOe npMM8H8HMe 

)lJI5I TOro qTo6bI <'(03ByqMTb~ CMrHaJIM3aTop, Tpe6yeTC5I BBeCTM B cxeMy 

He3HaqMTeJibHble M3MeHeHM5I. 

BMecrn cBeTo.uuo.ua HL1 (MJIM napanJieJibHO eMy) c co6mo,ueHMeM no

m:i:pHocTM, yKa3aHHOM Ha Kopnyce, BKJI10qa10T Kal1CIOJib co BCTpoeHHblM re

HepaTOpOM 3q (Ha Ha11p5IJKeHMe 3 ... 12 B). )lJI5I 3ToiI ueJIM 110,uoiI.n:yT Kan

CIOJIM TMna FMQ2705, EXP-1203 M attanomqHbie, paccqMTaHHbie Ha cooT

BeTcrny10mee ttanp5IJKeHMe nMTaHM5I. KpoMe Toro, MOJKHO BKJIIOqMTb 

KallCIOJIM c 3cpcpeKTOM cupeHbl MJIM c 3cpcpeKTOM npepbIBMCTOH rettepaUHH, 

Ha11pttMep, KPI-4332-12, KoTOpbIM 6y,ueT pa6oTaTb TaKJKe 11ptt Hanp5IJKe

HMM 3 ... 12 B. 

Ho qTo TaKoe 3BYK B6JIM3M MCTOqHHKa onacHOCTM M B,UaJIM OT X035IMHa 

aBTO? <l>MKUH5I. Ilo3TOMY ynpaBJI5IIOmMiI CMrHaJI B TOqKe A (BhICOKI1ti 

ypoBeHb Ha11p5IJKeHM5I npM HaKJIOHe aBTOM06MJI5l) Jiyqme Bcero IlO,UKJIIO

quTb K MaJIOMomHOMY pa.uuo11epe.ua10meMy ycTpOMCTBY (Ha qacTOTax 

rpaJK,uaHcKoro ,UHanaaoHa 27 Mf u, npHTOM Ha .upyroil pa.uuoCTaHUMH H3 

0,l(HOro KOMilJieKTa KOHTpOJIMpoBaTb COCT05IHHe Cl'.1THaJIM3aumi) MJIH K BXO

.uy aBTOM06MJibHOH CMrHaJIM3aUirn, Ha11pMMep K KOHUeBOMY BblKJIIOqaTe

JIIO, ycTaHOBJieHHOMY 110.u Ka110ToM MJIM B Topue ,UBepeiI Ka6ttHbI. Te11epb, 

npM HapymeHMM ropM30HTaJlbHOM 11JIOCKOCTM ( cpa6aThIBaHMlf rHpOCKOl1a) 

cpa60TaeT aBTOM06MJibHa5I CMrHaJIM3aUH5I, 11pMBJieqeT BHMMaHMe JIIO,l(eM M 

X035lHHa, M 11pOKOJI Bcex KOJiec MOJKHO 11pet1:0TilpaTifTb. A rJiaBttoe, BOBpeMH 

ero 3aMeTHTb H 11pHH5lTb Mepbl K MC11paBJieHMIO CHTyaUMM. 
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rnasa 5. BCSIK3SI BCSl'4111Ha 

0AeTansix 

Bee rrocT05IHHhie pe3HCTOphI Tttrra MJIT-0,25 HJIH MF-25. 

KoHneHcarnp Ci HerroJI5IpHhIH Tttrra K10-17. KoHneHcarnp C2 - oK

cttnHhIH TaHTaJIOBhIH, Tttrra K52-x HJIH K53-x. KoHneHcarnp C3 - nma 

KM-6E. 

0KcttnHhIH KoHneHcarnp C4 THrra K50-20 crnaJKttBaeT rryJihCaI!HH Ha

rrp5IJKetttt5l HCTO'IHHKa IIHTaHH5l. EcJIH rrpttMeH5leTC5l aBTOHOMHhIH HCTO'I

HHK IIHTaHH5l - 6aTape5I HJIH aKKYMYJI5ITOp, Kottnettcarnp C4 H3 cxeMhI HC

KJIIO'IaeTC5l. 

CBernntton HU - Jiro6o:i1 THrra AJI307EM HJIH attaJiom'Itthr:i1. L{JI5l 

JIY'IIIIero BH3YaJihHOfO KOHTpOJI5l MOJKHO HCIIOJih30BaTh CBeTonHon c ::i¢

¢eKTOM MHraHH5l. 

BMecrn orrepaI!HOHHOro ycttJIHTeJI5l KP140YL{1208 MOJKHO rrpttMeH5ITh 

KP140YL{12, KP140YL{20 c Jiro6brM 6yKBeHHhIM ttttneKCOM. 

Tpatt3HCTop VT1 - JIIo6o:i1 KpeMHHeBhIH n-p-n-THrra c Ko::i¢¢tt1IHeH

TOM yrnJieHH5l rro TOKY h21 E 6oJiee 40. 

Hana>K111BaH1rte 

Y CTpo:i1crno B HaJiaJKttBaHHH He ttyJKnaeTrn. B CB5l3H c BhICOKo:i1 'IYB

CTBHTeJihHOCThIO IIhe30KepaMH'IeCKOro naTqHKa u 1 Heo6xonttMO JKeCTKO 

KperrttTh ero K Koprrycy yCTpoilcrna, KOTOphIH B CBOIO oqepenh noJIJKeH 

HMeTb MaKCHMaJihHO pOBHYIO ropH30HTaJihHYIO IIOBepXHOCTh. 

Biiw.taHue! Ilpu MOHmaJ/Ce 3JteMeHmoe ycmpoucmea Hellb3a nepezpeeamb 
8bl80abt a amt/WW JICGJIOM pa30lpemozo naallbHUIW ( 8peMa naUKU He 6o;zee 1 C). 

IlOJih30BaTbC5l naT'IHKOM rrpOCTO - noCTaToqtto yCTaHOBHTh ero Ha 

KOHTpOJittpyeMOH IIOBepXHOCTH ( eCJIH rrpenrroJiaraeTC5l KOHTpOJih HaKJIOHa 

II CTa6ttJIH3aI!HH) MJIH IIOMeCTHTh B npyryro (He JKHnKyIO) KOHTpOJittpye

MYIO cpeny nJI5l KOHTpOJI5l Btt6pa1IHH. 

I1CTO'IHHK IIHTaHM5l nJI5l ycTpOHCTBa - CTa6ttJIH3HpOBaHHhIH, C IIOCT0-

5IHHhIM Harrp5IJKeHMeM 3 ... 5 B. ToK IIOTpe6JieHM5l Bcero Y3Jia c naT'IMKOM 

ENC-03J He rrpeBhIIIIaeT 5 MA. 

Ilptt HCIIOJih30BaHHM aHaJIOrH'IHoro rrptt6opa ENV-05F-03 rrapaMeTphr 

ycrpoilcrna y JIY'IIIIaIOTC5I ( IIOBhIIIIaeTC5l qyBCTBHTeJibHOCTh ). 0TpHI!aTeJib

HhIM MOMeHTOM TaKOH 3aMeHhI MOJKeT IIOKa3aTbC5l rrapaMeTp MaKCMMaJih

HOH yrnoBo:i1 CKopocTH - y ::iroro rrptt6opa OH MeHhIIIe: ±80°. OnHaKo rrptt

MeHeHtte naT'IMKa ENV-05F-03 rro3BOJI5leT tt36aBHThrn OT orrepaI!HOHHoro 

ycttJIHTeJI5l B cxeMe ( cxeMa BKJIIO'IeHH5l rroKa3a Ha Puc. 5.33). 
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5.13. npaKTH'leCKOe npHMeHeHHe 3neKTpOHHblX rHpOCKOnOB 

C2 • C1 
4.7 I I 0.1 

6.3B 

Puc. 5.3J. 3JieKTpuqeCKaH cxeMa c rnpocKonoM ENV-OSF-03 

Ha KpeMHlieBbIX ,L{liO,L{aX co6paH BbIIlp5IMMTeJib BbIXO,L{ KOTOporo MO)K

HO no,nKJiroqMTb K ynpasJrnromeMy y3Jiy, ttanpMMep K ToqKe A (Puc. 5.32). 
MuttycoM, M O..UHOBpeMeHHO CTMMYJIOM L\JI51 ycoBeprneHCTBOBaHM.a 

npe..uJioiKeHHOro ycTpOHCTBa, 5IBJI5IeTC5I HeKOTOpa5I MHepTHOCTb cpa6aTbIBa

Hli5I rupocKOITOB, BbI3BaHHa5I ITJiaBHbIM (He pe3KHM) cnycKOM B03}'.lyxa li3 

KOJieC, TO eCTb 3a,LlepiKKa BKJIIOqeHM5I ClifHaJIM3aUMli MOiKeT COCTaBMTb He

CKOJibKO }'.leC.aTKOB ceKyH..u. Ho, }'.laiKe yqMThrna.a 3TO, ..uattttoe yCTpoii:crno 

crroco6tto npeL1yrrpe..nMTb xo3mrna o ttarra.l(eHMH Ha ero aBTOMo6HJib paHb

rne, qeM HaCTyIIMT YTPO li IIOMO:lKeT B HHbIX CXO,UHbIX c1nyaUH5IX, HarrpH

Mep, npH o6bIKHOBeHHOM (He KpHMHHaJibHOM) npoKOJie KOJiec B ,UaJibHeii: 

..uopore, liJIH npH IlOilblTKe CH5ITM5I KOJiec, qTo, K COiKaJieHMIO, B COBpeMeH

HOH PocCMli eme npaKTHKYIOT HeKOTOpbre HH,L{HBM..UYYMbI. 
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5. 14. ABE CXEMbl nnABHOM 
PErynMPOBKM BPALI-'EHMS1 
BEHTMnS1TOPOB 

YnPABnEHMEBEHTMnHTOPOM 
C HAnPH>KEHMEM 12 B 

c IlOMOII(bIO HeCJIOJKHOH cxeMbI-IIpHCTaBKII, yrrpaBJI5IIOII(eH CKOpOCTbIO 

Bparn:eHH5I JIOIIaCTeH rropTaTHBHOro BeHTHJI5ITOpa c IlIITattHeM OT HaI1p5IJKe

HII5I 12 B rrocT05IHHoro TOKa, ynaeTc5I cyrn:eCTBetttto pacnrnpIITh B03MO:lK

HOCTII noro HeCOMHeHHO IlOJie3HOro rrpn6opa. 

3JieKTpwi:eCKa5I cxeMa Y3Jia rrpenCTaBJietta Ha Puc. 5.34. B octtoBe cxe

MhI rronyJI5IpttbIH TaHMep KP1006BI11, BI<JIIO<IetttthIH B Kaqecrne reHepaTO

pa HMTIYJibCOB. 

•CKOpOCTb» R1 I 
2.7K 10~~ I 

2 
TR 

6 TH 

01 

o.o~b: 1 
V-

01 KP1006Bi111 

R710K 
VT11 
KT827A 

ILJLfL R5=0 

JUUL R5max 

Puc. 534. 3JieKTpn:qeCKa5l cxeMa ycTpOHCTBa yrrpaJmeHR.H BeHTRJl.HTOpOM 

Oco6eHHOCTh cxeMbI TaKoBa, 'ITO CKBaJKHOCTb HMIIYJibCOB Ha Bhixone 

MHKpOCXCMbI (BbIBO)'.( 3) MO:>KHO peryJIHpoBaTb, H3MeH5I5I ttanp5I:lKem1e CMe

rn:eHII5I Ha BXO)'.(e 5 MHKpocxeMbI Di. TaKOH MeTO)'.( noJiy<IHJI Ha3Batttte nrn

pOTHO-IIMTIYJibCHoro MeTO)'.(a (IIII1M) H3MeHeHH5I BbIXO)'.(HOro CHrttaJia. 

IlOCKOJibKY 3JieKTpOMOTOp BeHTHJI5ITOpa npII Bparn:eHHH )'.(afa B 6opTO

BOH ceTH aBTOM06HJI5I rroMextt (ttx JierKo 3aqmKcttpoBaTb )'.(a:lKe Ha cJiyx, ec

JIH BKJIIO'llITb, HarrpHMep, aBTOM06HJihHYI0 MarttHTOJiy 6e3 IlOMexorro)'.(aB-
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- 5. 14. ~se cxeMbl nnasHOM perymrposKH spa~eHHR seHTHnflTOpos 

JI.suomero cPMJibTpa no IlMTaHMIO MJIM TpaHCMBep ), B :meKTpOHHyIO cxeMy 

ycTpOHCTBa ynpaBJieHMR (PHc. 5.34) BBe,n:eHa cTa6HJIM3aIJJIOHHaH uenh, 

cocrnamM M3 3JieMeHTOB R6, C3 H CTa6HJIHTpotta VD 1. B Ka<Iecrne no

cJie,n:ttero )KeJiaTeJibHO npMMeHMTb JII06oiI M3 MMeIOll(HXCH noJiyrrpoBO.ZJ:HM

KOBbIX rrptt6opoB c Harrpa)KeHMeM cTa6MJIM3aUMM 9 B. ToK, rroTpe6JiaeMbIH 

MMKpocxeMoi1: D1 B pa6o<IeM peJKMMe, Mettee 10 MA, II03TOMY rrpMMeHeHMe 

rrpocToro crn6MJIMTpotta orrpaB,n:aHHO. 0KCM.ZJ:HbIH KOH,n:ettcaTop C4 crna

JKMBaeT HM3KO'IaCTOTHbie IIYJibCaUMM no IIMTaHMIO. 

MMKpocxeMa D1 rrpM BKJIIO<IettMH nnTattna Bb1pa6aTbIBaeT 3JieKTpn

<IeCKHe MMITYJihCbI npaMoyroJibHOH ¢opMbI. qacToTa nMnyJihCOB onpe.n:e

JiaeTca 3Ha<IeHHHMM 3JieMeHTOB BpeMa3a,n:aromei1: uenH R3C2. qeM MeHbIIIe 

eMKOCTb KOH.ZJ:eHCaTopa C2, TeM BbIIIIe <IaCTOTa HMIIYJibCOB Ha BbIXO,n:e (BbI

BO,n: 3 D1). Pe3HCTOpbI R1, R4, RS 06pa3y10T ,n:eJIHTeJib ttanpaJKettna c B03-

MOJKHOCThro peryJinpoBKH. Kott.n:ettcaTop C1 06ecrre<I1rnaeT nJiaBttoe M3Me

Hemi:e CKBaJKHOCTH rrpaMoyroJibHhIX HMITYJihCOB. <l>opMa MMIIYJibCOB noKa-

3aHa Ha PHc. 5.34, BHH3y. CocTaBHoiI TpaH3HCTOp VT1 OTKpbrnaeTca c 

KaJK,n:bIM IIOJIO/KHTeJihHbIM HMIIYJihCOM, rrpnxo.n:aru:MM B ero 6a3y <Iepe3 

orpaHM<IMBaromni1: pe3HCTop c Bhlxo.n:a MMKpocxeMhI. Ko3¢¢MuneHT 3a

rroJIHeHHH IIOCJie,n:oBaTeJibHOCTII HMITYJibCOB KOJie6JieTCH, B 3aBHCI1MOCTH 

OT corrpoTHBJieH11a ,n:eJI11TeJia HanpaJKemrn Ha Bxo.n:e D1, rrp11Meptto OT 3S 

.n:o 100%. CKopocTb Bpamettna 3JieKTpo.n:BnraTeJia BeHTMJIHTopa yBeJIM<IM

BaeTrn nponopUHOHaJibHO yMeHbIIIeHMIO corrpOTHBJieHHH nepeMeHHOro pe-

3MCTopa RS. IlpM conpoTHBJieHnM RS, paBHOM 1 K0M M Mettee, - cKopocTb 

BpameHMH BeHTHJIHTOpa MaKCMMaJibHM. 

Hana>KMBaHMe 

y CTpOttCTBO B HaJia/KMBaHHH He ttyJK,n:aeTrn. 

0AeTansix 

0KCH.ZJ:Hhre KOH;:i:ettcarnpbI THna KS0-20 Ha pa6o<Iee ttanpaJKettrre He HH

JKe 2S B. OcTaJihHhre KoH;:i:ettcaTOpbI B cxeMe - KepaMH'IeCKMe IIJIH nrna KM. 

BMecTo cocTaBHoro TpaH3MCTopa, ynpaBJIHIOIUero 3JieKTpo.n:nttra

TeJieM MaJIOMOll(HOro BeHTHJIRTOpa, MO/KHO npMMCHHTb npM6op 

KT834A. .. KT834B. CocTaBHOH TpaH3MCTOp VT1 tteo6xo,n:nMo ycTaHOBHTb 

Ha H30JIMpOBaHHbIH OT MaCCbI aBTOM06HJI.H TeIIJIOOTBO;:J:. 3TO ITOBbICHT 6e30-

nacHOCTb 3JICKTpOHHbIX 3JICMCHTOB M Ha,n:eJKHOCTb BCero y3Jia npM ;:J:JIMTeJib

HOH 3KCIIJ1yarnUMM rrpM6opa B JKapKyro noro.n:y. 3JieKTpM<IeCKMe rrapaMeTpbI 

peKOMCH,n:yeMbIX TpaH3HCTOpOB TaKOBbI, 'ITO Beeb y3eJI HMeeT Heo6xo,n:HMblll 

--ifliim 293 



rnaaa 5. BCSIK8SI BCSl"IMH8 

Janae pa6orncnoco6HocTH: MaKcHMaJihHaJI MOlliHOCTh paccenBaHm1 KT827 
H KT834 100 BT; MaKCHMaJihHO ,nonycTHMhIH TOK 3THX TpaH3HcrnpoB 5 ... 8 A. 

y CTpOHCTBO ycneurno HCilbITaHO B Te1IeHHe JieTa 2006 r. c BeHTHJI51TO
poM KHTaHCKoro npoH3BO.UCTBa HYUS-2900-12. 

YnPABnEHME BEHTMnS1TOPOM c HOMMHAnbHblM 
HAnPS1>KEHMEM 24 B 

B :>KapKyro noro.uy OT TenJia 4npeIOT1> He TOJihKO BO.UHTeJIH 0Te11ecTBeH
HhIX JierKOBbIX aBTOM06HJieil: ( HHOMapKH BbICOKOro KJiacca, KaK npaBHJIO, oc
HameHbl KOHAHQHOHepaMH), HO TaKJKe BO,l(HTeJIH H nacca:>KHpbl rpy3oBHKOB. 
Ilpn TeMnepaType +25 ... +30°C Ha yJIHQe B 3aMKHyTOil: Ka6nHe TeMnepaTypa 
no.uHHMaeTc51.uo +45 ... +50°C. B TaKoil: c1nyaQHH He cnaca10T OTKphIThie JIIO
KH H OKHa. 0,UHH H3 BapHaHTOB pemeHH51 npo6JieMbl - ycTaHOBHTb B Ka6nHe 
,l(OilOJIHHTeJibHbIH BeHTHJI51TOp ,l(Jl51 06.uyBa XOJIO,l(HbIM B03.UYXOM. 

3JieKTpn11ecKaJI cxeMa y3Jia npe.uCTaBJieHa Ha Puc. 5.35. 
3JieMeHT MHKpocxeMbI DA1.1 06ecne11HBaeT e.UHHH'IHhIH Ko::icpqmQH

eHT ycnJieHH51. Pe3HCTop R1 - peryJinpyeMbIH ti:eJIHTeJib Hanp51:>KeHH51, 
no,UKJIIO'leHHhIH K Bxo.uy nepBoro onepaQHOHHoro ycHJIHTeJI51 (OY). Ha-

DA2 

1-------------+--+---+248 

Rl 
4.7K 

c1• 
10.oI 
158 

DA1 KP1435YA2; 
DA2 KP142EH5A(6,8). 

C20.01 

R512K 

C3 
10.0 
508 

C5 + 

22.0 I 
508 

+ C4 
I 100.0 

508 

VTl 
KT827A 

Ml 

Puc. 5.35. 3JieKTPH'!eCKM cxeMa BeHTH.IDITOpa 

c HOMHHaJibHbIM Harrp5or<eHHeM 24 B 
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- 5. 14. ABe cxeMbl nnaBHOlii peryn111poBK111 Bpa°"eH111S1 BeHT111nsiTopoB 

rrp5DKeHIIe Ha Bhrxo.n:e <iToro OY mraBHO II3MemreTC5I rrporroprwoHaJibHO 

HarrpmKeHIIIO Ha Bxo.n:e (Bbmo.n: 3) MIIKpocxeMbI KP1435Y)l2. 

B <iJieKTpOHHYIO cxeMy yrrpaBJieHII5I BBe;:i:eHa crn6IIJIII3aU:IIOHHa5I u:errb, 

cocT05IIu:a5I II3 MIIKpocxeMhI CTa6IIJIII3arnpa KP142EH5A II KOHJJ:eHcarnpa 

C 1. 0KCIIJJ:HbIH OKCIIJJ:HbIH KOHJJ:eHcarnp C4 crnaJKIIBaeT HII3KO'IaCTOTHhre 

rryJibCaU:IIII rro IIIITaHIIIO. Koa¢qmu:IIeHT ycIIJieHII5I OY DA1.2 Haxo.n:IITC5I 

B 3aBIICIIMOCTII OT rroJIOJKIITeJibHOH o6paTHOH CB5I3II RSC2. CoCTaBHOH 

TpaH3IICTOp VT1 yrrpaBJI5IeTC5I rrpIIxo.n:5IIu:IIM Bero 6a3y 'Iepe3 orpaHII'IIIBa

IOiu:IIM pe3IICTOp R4 Harrp5IJKeHIIeM c Bhrxo.n:a MIIKpocxeMbI DA1.2. 

Hana>1<111eaH111e 

y CTpOHCTBO B HaCTpOHKe He HyJK.n:aeTC5I II, eCJIII co6paHO 6e3 onrn6oK, 

Ha'IIIHaeT pa6oTaTb cpa3y. Moru:HbIH pe3IICTOp R7 rrpII pa60Te y3Jia MOJKeT 

HarpeBaTbC5I .n:o TeMrrepaTyphI +40°C, 3TO 5IBJI5leTC5I HOpMaJihHblM. 

IlpIIMeHeHIIe .n:aHHOro yCTpOHCTBa II03BOJI5leT coxpaHIITb BpanraIOIIIIIH 

MOMeHT JJ:BIIraTeJI5l II rrpII yBeJIII'IeHIIII Harpy3KII ( HarrpIIMep, eCJIII JIOIIaCTII 

aJieKTpo.n:BIIraTeJI5l rro KaKott-JIII6o rrpII'IIIHe 6y.n:yT rrpII.n:epJKaHhI ). Bpanra-

10ru:11H. MOMeHT coxpaH5leTC5l 6Jiaro.n:ap5I IICIIOJlh30BaHIIIO B cxeMe u:errO'IKII 

IIOJIOIKIITeJibHOH o6paTHOH CB5l3II JJ:JI5l KOMIIeHCaU:IIII rra.n:eHII5I Harrp5IJKeHII5l 

Ha corrpoTIIBJieIIIIII 5IKOp5l. B Hecrn6IIJIII3IIpoBaHHbIX <iJieKTPOJJ:BIIraTeJI5lX 

IIOCT05IHHOro TOKa c IIOCT05IHHhIM MarHIITOM, CKOpOCTh Bparu:eHII5I KOTOpbIX 

MOJKeT M3MeH5IThC5l, CHIIJKeHIIe CKOpOCTII rrpII Harpy3Ke oco6eHHO CIIJihHO 

rrp05IBJI5IeTC5I nptt HII3KMX Harrp5IJKeHII5lX IIIITaHII5l. IloJIOIKIITeJibHa5I o6-

paTHa5I CB5l3h C03;:i:aeT OTpIIU:aTeJibHOe conpOTIIBJieHHe, KOTOpoe KOMIIeHCII

pyeT HeJIIIHeHHhre a¢¢eKThI, rnmaHHhre c conpoTIIBJieHIIeM 5lKOp5I. Iloarn

MY noJIOJKIITeJihHa5l o6paTHa5I B5l3h o6ecne'IIIBaeT mrneH.HyIO 3aBIICHMOCTh 

CKOpOCTII BpanreHII5I 3JieKTpOJJ:BIIraTeJI5I OT Harrp5IJKeHM5I Ha Bxo.n:e peryJI5I

TOpa CKOpOCTII (DA1.1). 

Uerro'IKa C5R6 yBeJIII'IHBaeT BpeM5l peaKU:IIII rrOJIOJKIITeJibHOH o6paT

HOH CB513M, a TaKJKe pa6oTaeT B Ka'IeCTBe ¢IIJibTpa HIIIKHIIX '!aCTOT II OCJia6-

JI5IeT llIYMbI TOKa JJ:BIIraTeJI5I, npoxo.n:Hru:IIe Ha BXOJJ: aJieMeHTa MIIKpocxeMbI 

DA1.2. Heo6xo.n:IIMO Y'IIIThIBaTb, 'ITO Ha nepexo.n:e 6a3a-<iMIITTep cocTaBHO

ro TpaH3IICTOpa II Ha pe3IICTOpe R7 Tep5IeTrn no'ITII 2 B noJie3Horo Harrp5I

JKeHII5I, Il03TOMY MaKCIIMaJihHa5I pa3HIIU:a IIOTeHU:IIaJIOB, B03.ZJ:eHCTBYIOIIJ:a5I 

Ha aJieKTpo.n:BIIraTeJih cocTaBIIT 22 ... 23 B. 

PeKoMeH.n:yeMyIO cxeMy MOJKHO c rrOJib30H npIIMeH5ITb JJ:JI5I .n:pyrIIx 3a

.n:a'I, oco6eHHO TaM, r.n:e Heo6xo.n:IIMO o6ecne'IIITh cTa6IIJihHYIO '!aCTOTY Bpa

nreHII5I <iJieKTPOJJ:BIIraTeJI5l npII yBeJIII'IeHIIII Harpy3oK. IIepeMeHHhIM pe-

3IICTopoM RS B raKIIX cJiy'IaHx .n:o6IIBaIOTC5I II3MeHeHII5I Koa¢¢IIU:IIeHTa 



rnaaa 5. BCRKas:i BCS'ILIMHa 

ycttJieHH.H 3JieMeHTa DA1.2 TaK, lfT06hI cKopocTh BpameHm.1 BaJia 3JICKTpo
,a:BHraTeJI.H He Memrnacb rrpH yBeJIHlfCHHH Harpy3KH. 

0AeTansix 

MttKpocxeMy KP1435Y.l(2 MO/KHO 3aMeHHTh KM544Y.l(7 HJIH 
KP 1401 y .l(2 c JII06bIM 6yKBCHHhIM HH):(CKCOM. 

CTa6HJIH3aTOp DA2 MOJKeT rrpttMeH.HThC.H mo6oi1 H3 cepHttHoro p.H,a:a 
KP1157EH502A c Harrp.HJKeHHeM CTa6HJIH3aUHH Ha Bhixo,a:e 5 B1). IlOTpe6-
1rneMhIH TOK OT cTa6HJIH3aTOpa DA2 He rrpeBhIIllaeT e,a:HHHU MHJIJIHaMrrep. 

0KcH,a:Hhie KOH,a:eHcarnphr THrra KSO-20 Ha pa6oqee Harrp.HJKeHHe He 
HH/Ke 25 B. 0CTaJihHhie 3JieMCHThI B cxeMe TaKHe )KC, KaK H B rrpe,a:hI,a:ym:eM 
orrucaHHM. Bee rrocTO.HHHhie pe3HCTOphI, KpoMe R7 THrra MJIT-0,5. R7 -
THrra II3B-5 HJIH THIIa Il3BP. EJIH TaKoro pe3HCTOpa HattTH He y,a:acTc.H -
MO/KHO H3fOTOBHTh ero caMOCTO.HTCJihHO, HaMOTaB Ha rrpoCTOH KapaH,a:allI 
10 BHTKOB TpaHccpopMaTOpHOro rrpoBo,a:a THrra Il3JI, ,a:HaMeTpOM 0.8 MM. 
IlocJie HaMOTKH KapKac (KapaH,a:allI) CJie,a:yeT BhIHyTh, OCTaBHB HaMOTKY 
6e3 KapKaca. 

IlepeMeHHhIH pe3ttcrnp R1 THrra CII0-1. IlepeMeHHhIH pe3HCTop RS 
JIYlfille rrpttMeHHTh MHOroo6opornhIH, nma CIIS-1BE. 

y CTpOMCTBO ycrrenrno HCilhITaHO c BCHTHJI.HTOpOM poccnikKoro rrpoH3-
BO):(CTBa MO):(CJIH .l(B-302T. 

l) c yqeTOM B03Mo:lKHOCTH B03HHKHOBeHIUI 6pOCKOB HanpIDKeHIDI B 6opTOBOH ceTH 

aBTOM06HJrn, npeacraBJllleTCJi uenecoo6pa3HblM MH nOBbIIIIeHIDI 3KCnJiyaTaUHOHHOH 

Ha)le)[(HOCTH ycrpoficTBa nttTaHtte MHKpOCXCMbl DA2 ocymecTBJIHTb c BblXO)la CTa6HJJH3aTopa 

DA2. KpoMe roro, caM cra6HJJtt3arop HanpH)[(eHIDI nyqIIIe ttcnoJJb30BaTb H3 rex, 'ITO 

npeaHa3Ha'leHbI MH asro3JJeKTpOHHKH, HanpttMep rnna LM2940/41. (flpUM. HOylf. peiJ.) 



5.15. ABTOMATM"IECKASI 
BEHTMflSIU.MSI PA60"1Ero MECTA 

Ilapbl ITpo.n:yKTOB ITaHKM Bpe.UHbl .n:mr 3.ll:OpOBb.H M ITPM l{JJMTeJJbHOM 

npoBe,Z:(eHMM 6e3 Bbln'l)KKM, HrHOpHpy.H ITpaBHJJa 6e30ITaCHOCTM, 3JleKTpo

MOHTa:lKHbIX pa6oT MoryT ITpHBeCTH K HeITOITpaBHMblM ITOCJJe.n;cTBH.HM l{Jl.H 

opraHM3Ma qeJioBeKa. IIoaToMy cBoeBpeMeHHa.H BbIT.H:JKKa M npoBeTpHBa

HHe pa6oqero MeCTa Heo6xo,nHMbI. IIpocToii: TepMoperyJJ.HTop Haxo.n:HT 

ITpaKTHqecKoe ITpHMeHeHHe B Jia6opaTOpMH pa,n;HOJII06HTeJJ.H, He TOJJbKO 

l{JIH BeHTHJI.HIJ;MH pa6o'lJ:ero MeCTa, HO M ITPM Heo6xo.n:MMOCTH .lJ,JI.H OTKJIIoqe

HH.H ITa.HJJbHHKa. 

nPPAHU.Mn PA60Tbl YCTPOMCTBA 

y CTpoiicTBa aBTOMaTHKM Ha OCHOBe TepMO)laTqMKOB Il0./Ib3YIOTC.H no

ITYJI.HpHOCTbIO cpe.n.H pa,uMOJJI06HTeJieii. Ho He Bee OHM HMeIOT O.lJ.HHaKOBbiii 

ITPHHU:MIT pa6oTbI. HanpHMep, B npoMhIIIIJieHHbIX KOHCTPYKU:M.HX aJieRTpo

yTIOroB, 3JJeKTpoqaifHMKOB H KOHBeKTopOB HarpeBaTeJJbHbIH 3JieMeHT OT

KJIIOqaeTC.H OT ITHTaHM.H 6Jiaro.n.ap.H ITPHMeHeHMIO 6HMeTaJJJIM'!eCKOH IIJiaC

TMHbl, KOTOpa.H ITO .lJ,OCTH:lKeHlrn 3a,uaHHOH TeMITepaTypbl pa3MbIKaeT (HJIH 

3aMbIKaeT) KOHTaKTbI B aJieKTpHqecKoii u;eITH. TaKMe yCTpoiicTBa ITPM Ka

:>Kyme:ik.H ITpOCTOTe H Ha.lJ,e:lKHOCTH HMeIOT cymecTBeHHblH He.lJ,OCTaTOK -

HeBbICOKYIO TOqHOCTb OTKJIIOqeHH.H M Irnepu;HIO. 

y CTpOHCTBO TepMoperyJJ.HTOpa, cxeMa KOTOporo ITOKa3aHa Ha 

PHc. 5.36, oTKJ110qaeT HarpeBaTeJJbHbiii aJJeMeHT IIa.HJJbHHKa He ITO .n.ocTH

)KeHHIO HeKOTOpoii 3a,uaHHOM TeMnepaTypbl, a TOJlbKO ITOCJie TOfO, KaK ee 

pocT crn6HJIH3HpyeTc.H, M oHa .UaJibIIIe He noBbIIIIaeTC.H. B 3TOM cymecTBeH

Hoe OTJJHqMe npe.n.JiaraeMoro ycTpoii:cTBa, OT .n.pyrnx, y)Ke ony6JJMKOBaH

HbIX B JIHTepaType. 

B KaqecTBe TepMo,naTqHKa npHMeHeH TepMope3HCTop KMT-1 (c oTpH

u;aTeJJbHbIM TeMITepaTypHblM KOacpcpMu;HeHTOM COITpOTHBJiemrn) B repMe

TH3HpOBaHHOM MeTaJIJJOCTeKJI.HHHOM Koprryce. MnKpocxeMa DA1 npe.n.

cTaBJI.HeT co6oii KOMUapaTop, KOTOpbIH H3MeH.HeT COCTO.HHHe Ha BblXO.n;e 

---297 
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Puc. 5.36. 3JieKTpwi:ecKM cxeMa TepMoperym1rnpa 

(BbIBO,n; 9) ecm1 Bxo.n;Hoii CilfHa.JI ,n;I1c6a.n:aHcI1poBaH. Cilrtta.n: c TepMope3IIC
Topa PR1 rroCTyrraeT Ha .llBe IIHTerpI1pyIOm:I1e 11,erroqKI1 c pa3JIHqHbIMH rroc
TOHHHbIMII BpeMeHII: c :meMeHTaMII R3C2R4 II R6C4R7. TepMope3IICTOp 
PR1 JKecTKo 3aKperrmi:eTca B MecTe, rne o6hrqHo Haxo,n;I1Tca JKa.n:o rrMJib
HIIKa, Koma OH He B pyKax pa,ZlHOJII06HTeJIJI (ttarrpHMep, Ha ynepJKHBaIO
m:eii cnI1paJII1 rrMJibHOii cTamum q:mpMbI Pasi). 

IloKa HarrpaJKeHile B TOqKe A Heil3MeHHO, Ha BbIXo,n;e KOMnaparnpa 
HI13KI1H ypoBeHh, H BeHTIIJIJITOP BbITJIJKKH BhIKJIJOqeH. IIp11: Il3MeHeHIIH 
HaIIpSIJKeHIIJI B TOqKe A (Ha BXO,lle IrnTerpttpyIOm:HX 11,erro'leK) H3-3a H3Me
HeHH5I OKpy%aIOm:eii TeMrreparypbl H, KaK CJie,llCTBHe, conpoTll.BJiemrn: Tep
Mope3HCTOpa PR1, KoMrraparnp cpa6aTbmaeT. Ha BbIBo,n;e 9 DA1 OKa3bIBa
eTca BhICOKI1M ypoBeHb Harrp5I%eHmI, OTKphmaeTca TOKOBbIH KJIIO'l Ha 
TpaH3HCTope VT1 II BKJIIO'laeTca cJia6orn'lHoe 3JieKTpoMarHIITHOe peJie 
KL CsoHMII KOHTaKTaMH peJie not{aeT rrnTattI1e tta BeHTIIJIJITop. 3rn rrpo
Il3oii,n;eT He cpa3y, a KaK TOJibKO TeMrrepaTypa BOKpyr TepMope3IICTOpa CTa-
6IIJIIl3HpyeTCJI ( H:arpeB /Ka.n:a IlMJlbHIIKa ,n;ocTMrneT HaChrm:eHH.SI - 'ITO 
03Ha'laeT ero HeilO,llBM)J{HOe pacrroJIO)KeHlie Ha llITaTHOM MecTe ). IlMJibHIIK 
rrepIIO,ZJ;IlqecKII yqaCTByeT B rraiiKe BbIBO,ll;OB 3JieMeHTOB, TeMrrepaTypa ero 
JKaJia rrepHO,ZJ;Il'leCKII H3MemieTC5I (yMeHblllaen:H), H TeMrrepaTypa BOKpyr 
TepMope3IICTOpa TaKJKe He IIOCTOJIHHa, IIOTOMy, qTo IlaHJihHHK speM5I OT 
speMeHH Haxo,n;HTCJI B pyKax MOHTa/KHIIKa, a He Ha llITaTHOM MeCTe. 

BKJIIO'leHne BeHTHJI5IU:HH rrpoH3oii,n;eT c HeKOTopoii: 3a,n;epJKKOH, 3aBH
cHm:eii OT IIOCT05IHHOR BpeMeHM IIHTerpnpyrom:eii n:enoqKII R6C4R7 II no
TeHU:HaJia Ha o6KJianKax KoH.n;eHcaTopa C4. 3Ty I1Hepn:I10HHOCTb H3Memi:-

298 ----



5.15. ABTOMaTW·leCKaSI BeHTlllnSIU,lllSI pa6o-.ero MeCTa 

IOT, COOTBeTCTBeHHO yMeHhlli(l5I 3Ha'-Iemrn eMKOCTII C4 II corrpOTIIBJieHII.sI 

IIOCTO.sIHHOro pe3IICTOpa R6, II, Hao6opoT, yBeJIII'-IeHIIe HOMIIHaJIOB yKa-

3aHHhIX 3JieMeHTOB rrpIIBOJJ:IIT K IIOBhIIIIeHIIIO IIHepTHOCTII peaKIIIIII Ha II3-

MeHem1e corrpOTHBJiemrn TepMope3HCTOpa. 0TKJIIO'-IeHI1e BeHTHJI.sIIIHH 

rrpOII30HJJ:eT 'rrocJie OXJia)KJJ:eHII.sI TepMope3IICTopa (rrpH BhIKJIIO'-IeHIIII 

rra.s1JihHHKa). 

B Ka'-Iecrne aJihTepttaTIIBhr MO)KeT 6hITh ucrroJih30BaH 11 ;.i:pyroH: (Mexa

HH'-IecKIIH) BapnaHT. Ha TepMo¢yprottax rpy30BhIX aBTOMo6uJieH: 3apy-

6e)KHOro rrpoII3BOJJ:CTBa (SiSu, Volvo, Scania, Man u ;.i:p.) ycTaHOBJieHhI Me

xaHII'-IeCKMe ;.i:aT'-IHKM oKpy)KaromeH: TeMrrepaTyphr ¢upMhI Falco. TaKoH: 

;.i:aT'-IIIK HMeeT MexaHH'-IeCKHH peryJI.sITOp H 3JieKTpH'-IeCKHe KOHTaKThI ( o.z.i:

HY rpyrrrry II3 Tpex KOHTaKTOB) )J;Jl.sI KOMMyTaIIIIM 3JieKTpoo6opyAOBaHH.sI 

( COOTBeTCTBeHHO BKJIIO'-IaeMbIX Ha IIO)J;OrpeB HJIH OXJia)K)J;eHHe ). II pH'-IeM 

caM AaT'-IHK TeMnepaTyphr (BhrneceHHhIH 3a Kopnyc np116opa) npe)J;cTaBJI.sI

eT co6oH: cmrpa.nb 113 9 BHTKOB npOBOJIOKH cnerrHaJihHOfO COCTaBa. CH.sIB 

KpbIIIIKY c KOpnyca )J;aT'-IHKa, MexaHU'-IeCKOH peryJIHpOBKOH c IIOMOIIIhIO OT

BepTKH A06nBaroTc.s1 rropora cpa6aTbrnaHM.sI TepMoperyJI.s1Topa (3aMhIKaHH.sI 

KOHTaKTOB) npu HY)KHOH TeMnepaType BOKpyr )KaJia na.sIJihHHKa Ha pa6o

'-IeM CTOJie. IlpOBOJIO'-IHYIO CIIIIpaJib, KOTOpa.sI BhIIIOJIH.sieT cPYHKIIHIO )J;aT'-III

Ka TeMnepaTyphI, YA06Ho HCIIOJih30BaTh KaK cn11pa.nh-)J;ep)KaTeJih IIa.sIJlhHII

Ka, HarrpHMep IIa.sIJlhHhIX CTaHIIIIH. KoMMyTaIIMOHHhie KOHTaKThI MexaHu

'-IeCKOfO )J;aT'-IHKa COOTBeTCTBeHHO IIOl'J:KJIIO'-IaIOT B pa3pbIB III1TaHH.sI 

BeHTIIJI.sITOpa BhIT.sI)KKH. 

KpoMe TepMope3HCTopoB c OTpurraTeJihHhIM TKC, B yCTpoH:crne MO)K

HO MCTIOJih30BaTh ¢ornpe3HCTOphr (ttanpnMep, C<D3-1) HJIH Apyrne l'J:aT'-IH

KH MJIM yCTpOHCTBa HM 3KBIIBaJieHTHhie c aHaJIOrH'-IHhIM xapaKTepoM H3Me

HeHH.sI conpoTHBJieHH.sI. 

Boo6me, BapuaHTOB ucnoJih30BaHII.sI )J;aHHOro yCTpoH:crna o'-IeHh MHO

ro, I1 OHH orpaHH'-IHBaIOTC.sI TOJihKO TBOp'-IeCKOH ¢attTa3MeH paAHOJII06HTe

JI.sI. BMeCTO BeHTHJI.sITOpa MQ)KHO HCIIOJlh30BaTh H Apyme ycTpOHCTBa Ij:a

rpy3KII, a TaK)Ke oxpaHHOH CI1THaJIH3aUHH. 

Hana>KMBaH111e 

Ha.na)KttBattue ycTpoH:crna CBOAHTC.sI K ycTaHOBKe c6a.nattcnpoBaHHoro 

cocTO.sIHH.sI BXOl'J:OB KOMnapaTopa. IloAKJIIO'-IeHHhIM Ha BhIXOA DA1 (K BhI

BOl'l:Y 9) OCIIIIJIJiorpatj:>oM HJIH BOJlhTMeTpOM IIOCTO.sIHHOro TOKa KOHTpOJIH

PYIOT B 3Toii: TO'-IKe H113Kl1H ypoBeHh ttanp.sI)KeHII51 B HCXOAHOM cocTo.sI

HHM (npn KOMHaTHOH TeMnepaType BoKpyr )J;annKa PR1). Ba.nattcnpoBa

HIIe ocymecTBJI.sIIOT rroA6opoM conpoTHBJieHH.sI pe3HCTopa R2. 
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0AeTal1RX 

KoMrraparnp KP554CA3A MOJKHO 3aMeHHTh KP554CA3B, K521CA3. 
BMecrn peJie K1 rro.nxottHT mo6oe cJia6orn1rnoe peJie, paccqHTaHHoe Ha 

ttarrp.SIJKeHH.SI cpa6aThIBaHH51 7 .. .12 B (rrpH Harrp.SIJKeHHH IIIITaHH.SI cooT
BeTcTBeHHO 9 .. .12 B) II TOK KOMMYTaIIHH .no 300 MA l1CToqHHK IIHTaHH.SI -
crn6ttJII13HpoBaHHhIH. MaKCHMaJihHhIH TOK rroTpe6JieHII51 orrpe.n;eJI.SieTc.SI 
THIIOM rrpHMeHeHHOro peJie. IlpH yKa3aHHhlX Ha cxeMe 3JleMeHTaX TOK no
Tpe6JieHI151 He rrpeBhIIUaeT 70 MA. 

ToKOBhIH KJIIOq Ha TpaH3HCTope VT1 3aMeH.SIIOT Ha KT817, KT940, 
KT603, KT630 c JII06bIM 6yKBeHHhIM HHtteKCOM MJIH Ha aHaJiomqHhie no 
3JleKTpn:qecKHM xapaKTepHCTHKaM KpeMHHeBbie TpaH3HCTOpbI cpeaHeii 
MOIIIHOCTH. 

Bee nocTO.SIHHbie pe3MCTOpbI Tn:na MJIT-0,25. 
0KCI1llHhie KOHtteHcarnpbI KS0-24, KS0-35 n: aHaJiomqHhie. HerroJI.Sip

Hbie KOHtteHcaTOphI Tn:rra KM-6B MJIH aHaJiorn:qHbie. 
TepMope3n:crnp KMT-1MOJKHo3aMeHMTh MMT-1, MMT-4. 
B Kaqecrne BeHTHJI.SITopa n:crroJib3YeTCSI MaJIOMOIIIHhIH aJieKTpo.n;BHra

TeJih rrepeMeHHOro TOKa, paccqn:TaHHhIM Ha HaIIp.SI)KeHHe B 3JieKTpHtzeCI\OH 
ceTH, HJIH rrpoMblIIIJieHHbIH 3JieKTpMqecKMH BeHTI1JI51TOp Ha HaIIp.SIJKeHHe 
12 B, Harrpn:Mep: ,llOT-302, P169-3686. B rrocJie,n;HeM BapttaHTe ero rroa
KJIJOqaIOT B 11errb mnaHH51 IIOCT05IHHOro Harrp5IJKeHM5I 12 B. 
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5. 16. AOPA60TKA MrPYWKM 
ccKOT B MEWKE» 

B rrpo.n;aJKe BCTpeqaeTCH HrpyllIRa, KOTOpM B COOTBeTCTBMM co CBOMM 

BHellIHHM BM,ll;OM TaR M Ha3bIBaeTCH - ~KOT B MemRe~. ,llaJKe rrpH He3HatJH

TeJlbHOM aRyCTM'leCROM B03,ll;eHCTBHM (lllyMe, rpOMKOM fOJIOCe, a TeM 6oJiee 

XJIOITKe MJIM y.n;ape) B6JIM3M HrpyllIKM, M3 Hee pa3.n;aeTCH 3BYKOBOH CMrHaJJ, 

HaITOMMHaIOIUMH BI13f KOTa, CXBatieHHOfO 3a XBOCT MJIM Be.n;ymero .n;paKy c 

.n;pymM ROTOM. To JKe rrponcxo.n;MT, HO c .n;pymM 3BYKOBhIM acpcpeRTOM, ec

JIM ITOTpOraTh XBOCT rrceB,ll;OKOTa, BbICTyrraIOIUHH M3 ~MellIRa~. <l>oTO rrpo

MblllIJieHHO M3rOTOBJieHHoro ycTpoii:cTBa rrpe.n;CTaBJieHo Ha PHc. 5.37. 
3JieRTpHtieCRM cxeMa ~Korn B MellIRe~ rroRa3aHa Ha PHc. 5.38. 
KaK MOJKHO pa3yMHO ncrroJJb30BaTh .n;aHHoe yCTpoii:crno? 

Cpe.n;n MHoJKeCTBa aJJeKTpOHHhIX ycTpoii:cTB, rroBTOpHeMbIX pa.n;noJI10-

6nTem1MM, oco6oe MeCTO 3aHMMaIOT rrpOCTbie a1<ycTM'leCRMe CMrHaJJM3aTO

pbI-.n;aTtIMKH, KOTOpbie, 6JJaro.n;apH MX YHHBepCMbHOCTM, MOJKHO HCI10Jlb30-

BaTb B 6bITY rrpaKTHtJeCKH HeorpaHHtJeHHO: OT CMCTeM oxpaHbl .n;o aBTOMa

TMtieCKHX BKJIIO'laTeJieii: MJIH COCTaBHbIX 'laCTeii: 6oJiee CJIOJKHbIX 

ycTpoii:crn, aI<TMBHpyeMbIX llIYMOBhIM B03.n;eii:cTBHeM. KaR qacTHhIH cJiy

qaii:, aKyCTM'leCI<Me .n;aTtIHKM MOJKHO MCI10Jlb30BaTh B cpoI<ycax, HarrpHMep, 

Ha HOBOfO,ll;HeH eJIRe, r.n;e OT CJIOB ~~JIOtJKa, rop11!~ aBTOMaTH'leCRM BKJIIO

qaTCH CBeTOBbie acpcpeRTbl. ,llpyroii: B03MOJKHblH rtpHMep - CMrHaJIH3aTOp 

IlOBbillleHHOfO ypOBHH myMa B rroMemeHHM, ceii:qac TaKMe CHrHaJIM3aTopbl 

cTaHOBHTCH Bee aRTyaJJhHee. OcHoBoii: ,ll;JIH Bcex BhilllerrepeqncJieHHhIX Ba

pHaHTOB ycrrellIHO IlOCJIYJKHT paccMaTpHBaeMhlH HMJKe 3JieKTpOHHblH y3eJI. 

Ero oco6eHHOCTh B otieHb 6oJibllIOH tIYBCTBHTeJibHOCTH, ROTOpM o6ycJioB

JieHa cotJeTam1eM B cxeMe rrhe3o3JJeMeHTa BM1 H TpaH3MCTopoB c BhICOKM

MH xapa1<TepncTMKaMM ycnJieHHH TORa. 

3JieRTpOHHhIH y3eJI, cxeMa KOToporo noI<a3aHa Ha PHc. 5.38, rrpe.n;crnB

JIHeT co6oii: ycmnneJih 3q Ha TpaH3MCTOpax c 6oJihllIHM CTaTH'leCKHM KO

acpcpm.:i;HeHTOM rrepe.n;aqn TORa. Co6crneHHO .n;aTtIHKOM cJiyJKMT rrhe301<an

c10Jih BM1. OH rrpeo6pa3yeT 3BYKOBOH cnman B aJ1e1<TpHtiec1<He KOJie6a

HHH. 
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Puc. 5.37. I1rpynIKa <1KOT B MelllKe» 

Y CHJIHTe.Jib Ha Tpatt3HCTopax VT1 H VT2 rroCTpoett no npHHUHny ycrr

Jiemra nOCT05IHHOfO TOKa. Pe3KHH lllYM, Tp5IcKa, XJIOnOK HJIH MHKpOB03-

.neilcTBHe no Kanc10.JII0 BM1 tteMei'.(JieHHO oTpa3MTC5I M3MettemieM ttanpa

JI<eHM5I B 6a3e Tpatt3MCTopa VT2 Ha 1...1.2 B. qyBCTBHTeJihHOCTb y3Jia TaKo-



5.16. Aopa60TK8 1.1rpyWKM ccKOT B M8WKe» 

C2 
220.0, 108 

VT1...VT3 C8550D 

Puc. 5.38. 3JieKTpIIqecKM cxeMa yCTpoii:cTBa «KOT B MelllKei> 

Ba, tJTO yCTpoiicrno peampyeT Ha rnyM pe3Koro xapaKTepa ( HarrpIIMep, 

XJIOIIOK) Ha paCCTO.HHIIII 4 ... 5 M. 

Brnpoii KacKa,n: Ha TpaH3IICTope VT2 ycHJIIIBaeT CIIrHaJI JJ;O ypoBH.H, He

o6xo.n:HMOro .UJIH aKTHBaJJ;HH BXO,n:Horo KJIIOqa MHKpocxeMhI DA1 (BbIBO.U 

3). IlocTOHHHbIH pe3IICTop R2 orpaHHtJHBaIOT KOJIJieKTopHbIH TOK VT1, 

rrpeJJ;oxpaHH.H TpaH3IICTOp OT Bhrxo,ua H3 cTpOH. KoH,n:eHcarnp C 1 o6ecrre

tJIIBaeT IIOJIOJKIITCJII>HYIO o6paTHYIO CBH3b Me)K)J;y BXO,UOM H BbIXO,UOM ycn

JIHTCJIH. KoH,n:eHCaTop C2 crnaJKHBaeT rryJibcaunn Harrp.HJKeHHH IICTOtJHHKa 

IIIITaHIIH. 

IlpII Bo3,n:eiicrnnn 3ByKoBoro cnrnaJia Ha KarrcroJib BM1 ycnJieHHnrH: 

3JICKTpH'ICCKHH cn"rHaJI rrocTyrraeT Ha YCIIJIHTCJlb TOKa, BblIIOJIHCHHbIH Ha 

BXOJJ;HOM KacKa,ue crreunaJIII3IIpOBaHHOH MHKpocxeMbI DAL Ilpn aTOM Ha 

OJJ;HOM II3 BbIXOJJ;OB DA1 (BbIBOJJ; 5) rrpncyTcrnyeT cnrnaJI BbICOKOfO 

ypoBHH, KOTOpbIH .HBJIHeTrn yrrpaBJI.HIOIUIIM JJ;JIH TpaH3HCTopa VT3. TpaH-

3HCTOp VT3 yrrpaBJI.HeT aJieKTpO,n:BIIraTeJieM, pacctJIITaHHI>IM Ha HOMHHaJib

Hoe rrocTOHHHOe Harrp.HJKeHne 3 B. IlpII HaJIHtJIIe cIIrnaJia BbICOKOfO 

JIOrtttJecKoro ypoBH.H B 6a3e VT3 JJ;BIIraTeJih HatJIIHaeT BparuaTbC.H ( aTo 

IIpOIICXO)J;IIT B TetJeHIIe 1 MIIH, ecJIII HeT IIOBTOpttoro 3BYKOBOro B03,UCH

CTBIIH Ha KarrcIOJib BM1), rronoMy, 6JiaroJJ;apH MexaHIIKe, rrpe,uycMoTpeH

HOH B IIrpyrnKe, «KOT B MeIIIKCi> 3aMeTHO KOJie6JieTrn, Tp.HCCTC.H II BparuaeT

CH BOKpyr CBOeH OCH. 

)lJIH Toro tJT06bI rrpoJJ;JIHTb BpeM.H BKJIIO'ICHII.H aJieKTpOJJ;BIIraTeJI.H, B 

ycTpOHCTBO BBO)J;.HT OKCII)J;HbIH KOH)J;CHCaTOp C3 (Ha cxeMe He IIOKa3aH), 

BKJIIOtJeHHbIH Me)K)J;y TOtJKOH A (oTpIIUaTeJII>Ha5I o6KJia,n:Ka) II IIJIIOCOM IIC

TOtJHIIKa IIIITaHII.H. B MOMeHTbI aKyCTIItJecKoro rnyMa KOHJJ;eHcaTop C3 3a

PHJKaeTC.H, 6JiaroJJ;apa tJeMy BpeMa pa6oTI>r aJieKTpOJJ;BIIraTeJia Mi yBeJIII

tJIIBaeTC.H. 
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B TO iKe BpeMJI Ha Bhmo.ue 4 MMKpocxeMhI DAi rroJIBJIJieTCJI rrocJie)loBa

TeJihHOCTh MMIIYJihCOB, KOTOpbre rrpeo6pa3YIOTC51 )lMHaMn<IecKOH roJIOBKOH 

BAi B 3BYKOBOH CMrHaJI. IIpo.uoJiiKMTeJihHOCTh 3TOro 3ByKoBoro cMrHaJia 

(Ha CJIYX BOCIIpMHMMaeMoro KaK MJiyKaHbe KOIIIKM B MapTOBCKMH rrepMO.z:I) 

COOTHOCMTC51 K rrpO)lOJiiKMTeJihHOCTH BpeMeHH Bparn:eHM51 3JieKTpO)lBMraTe

JI51 Mi KaK 3:1. 

YBeJin<IeHMe eMKOCTM )lOIIOJIHHTeJibHOro KOH)leHcaTopa C3 CBbIIIIe 

i 0 MK<l> He3cpcpeKTMBHO, TaK KaK Tep51eTC51 CTa6MJibHOCTb pa60TbI Bcero 

y3Jia - pa3 OT pa3a KoJie6JieTc51 TOT.J:HOCTb 3a.z:1epiKKH BbIKJIIOT.J:eHIDI peJie, Ja

MeTHO Tep51eTC51 06rn:a51 T.J:YBCTBMTCJibHOCTb K aKyCTMT.J:eCKHM B03)leHCTBH51M 

(Tpe6yeTcJI BpeMJI Ha 3ap51.llKY C3). 

IlpM HOBOM 3BYKOBOM B03)lCHCTBHH Ha )laTT.J:HK rrpouecc IIOBTOpMTCH 

cHaT.J:aJia. 

EcJIM BMecTo :3JieKTPO.llBMraTeJi51 M 1 npMMeHHTb cJia6oTOT.J:Hoe 3JieKT

poMarHHTHoe peJie Ha Hanp51iKemre, COOTBeTCTByrorn:ee HaIIp51iKeHMIO IlMTa

HM51 cxeMbI, TO ycTpOHCTBO MOiKeT ynpaBJI51Tb Harpy3KOH, 3.lleKTpHT.J:CCKMe 

xapaKTepHCTMKM KOTOpoH 3aBMC51T OT TMila npHMCHJieMoro 3.lleKTpOMar

HMTHOro peJie. 

HanalKMBaHMe 

y CTpOHCTBO B HaJiaiKMBaHMM He Hy)K)laCTC51 M Ha,[(eiKHO pa6oTaeT B 

KpyrnocyrOT.J:HOM peiKMMe. 

Ha npaKTMKe yJeJI 3cpcpeKTMBHO pa6oTaeT nptt Hanp51iKeHMM HCTOT.J:HMKa 

nttTaHMJI (ycTaHOBJICHHoro BMCCTO 6aTapeH GBi) OT 4 .z:10 10 B. MaKcM

MaJibHbIH TOK noTpe6JieHH.SI yJJia He npeBhnnaeT 50 MA ( c yqeroM noTpe6-

JieHmI ycTaHOBJieHHoro BMecrn Mi peJie TRU-5VDC-SB-SL, TTI 

TRD-9VDC-FB-SL, Omron G2R-ii2PV HJIH aHaJIOrMT.J:Horo). KoMMYTM

pyromue KOHTaKTbl peJie ynpaBAAIOT ycTpOHCTBOM Harpy3KH. 

Ilo)lKJIIOT.J:eHM5I K HCTOT.J:HMKY IlHTaHM.Si H K KOMMYTHpyeMbIM uernIM 

ycTpOHCTB nepucpepmi: y.uo6Ho BbIIlOJIHHTb c IIOMOID:bIO 3.lieKTpOMOHTaiK

HOro KJICMMHMKa MJIM Jiro6oro IlO)lXO)l.Hlll:CfO pa3beMa. 

ToK noTpe6JI.HCMhIH B peiKMMe OiKM)laHM.SI 3 ... 5 MA. 

0AeTanRx 

BpeM.SI3a,[(arorn:uii KOH)lCHCaTop C3 ( ecJIM ecTb Heo6xo.z:1MMOCTh ero 

ycTaHOBKM B cxeMy) Ha,[(O Bbr6paTb c MaJibIM TOKOM YTCT.J:KM (K53-4, 

K52-i8). Ilhe3oKancroJib BM1 (3II-22) MOiKHO 3aMCHMTh Ha 3II-i, 3II-i8, 

3II-3 HJIH .z:1pyroii aHaJIOrMl.J:HhIH • .ll,JI.H 3TOH ueJIM xoporno IlO)lXO)lMT IlbC30-

KailCIOJib-M3JIYl.J:aTeJib H3 3.lICKTpOHHhIX T.J:aCOB B Kopnyce THna ~IlCH)liKCp»-. 
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KpeMHHeBhie TpaH3HCTOphI VT1, VT2 3aMemnoT mo6bIMH H3 cepHH 
KT3107, KT502, C557. 3aMeHj{Th Hx repMaHHeBhIMH He)l{eJiaTeJihHO -
H3-3a 6oJihIIIOro TOKa IlOKOj{. 

PeJie (KpoMe BhIIIIeyKa3aHHhIX BMecrn Mi) MO)l{HO 3aMeHHTh Ha 
RM85-2011-35-1012, BV2091 SRUH-SH-112DM H aHaJiorn'!Hbie. Bee 
yKaJaHHhie THnh1 peJie pacC'IHTaHhI Ha pa6oTy B nenH KOMMYTaQHH Harpy3-
KH .no 250 B H TOKOM .no 3 A. B Ka'Iecrne peJie MO)l{HO npwMeHHTh H oTe'Iec
TBeHHhie 3JieMeHThI, HanpHMep P3C10, P3C15 H aHaJIOrH'IHbie, o.nHaKo 
OHM pacc•rnTaHbl Ha pa6oTy B Qellj{X KOMMyTaUHH He 6oJiee 150 B, a KpOMe 
Toro, oTe'!ecrneHHhie peJie, no cpaBHeHHIO c 3apy6e)l{HhIMH, o6xo.n.HTC.H pa3 
B .nec.HTh .nopmKe. 

B aomopcKOM oapumtme ycmpoucmoo ucnollb3yemcR o Kattecmoe co
cmamwu ttacmu oxpa111wzo cuutaJZU3aupo111wzo KOMnlleJCca, npu amoM du11a
MUtteCKaR zo;zooKa BA 1 U3 cxeMbt uc1CJl10ttaemcR. 
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KmffH co.n.ep)l(aT .n.aHHbie o 6oJiee 500 MHKpocxeMax, rrpHMeIDieMbIX B 
ycTpoii.cTBax HMnopTttoti: noTpe6HTeJihCKoti: 3JieKTPOHHKH (TeJieBH3opax, 
BH.n.eo- H ay.n.HoannapaType). 

B crrpaBoqHHKax npe)J.CTaBJieHbl OCHOBHbie oco6eHHOCTH, UOKOJieBKH H 
THrrhr KoprrycoB, a TaK)l(e cTpyKTyptthre, npHHUHITHaJibHbie HJIH THrrOBhie 
cxeMbl BKJiloqeHIDI MHKpocxeM. B .n.aHHbie 113)1.aHIDI BKJIIOqeHbI CBe)J.eHIDI 0 
MHKpocxeMax cJie.n.yiomHx qmpM: Atmel, Cypress, Elantec, General 
Instruments, Fairchild, Fujitsu, Hitachi, Hynix, Hyundai, Lite-On, LG, 
Mitsubishi, Mitsumi, Micronas, Motorola, NEC, NJR, OKI, Panasonic, 
Philips, Plessey, RCA, Rohm, Sanyo, Siemens (Infineon), Signetics, 
SGS-Thomson, Samsung, Sharp, Sony, Telefunken, Toshiba, Yamaha, Zilog. 

c ueJibIO o6JierqeHH5I ITOHCKa HeHcnpaBHOCTH H ITO)J.TBep)l()J.eHIDI 
pa60TOCilOC06HOCTH )J.Jl5I PH.Ua MHKpocxeM npHBe)J.eHbI H3MepeHHble 
3HaqeHIDI conpOTHBJieHIDI Me)l()J.y BCeMH BblBO)J.aMH H 3eMJI5IHbIM BblBO)J.OM 
MHKpocxeMbI, a TaK)l(e 3HaqeHHe Hanp5I)l(eHH5I Ha Ka)l()J.OM BblBO)J.e 
MHKpocxeMbl, BKJIIOqeHHOM no THITOBOM cxeMe. 

Kimm rrpe.n.tta3ttaqettbI )J.JIH pa.n.110JI10611TeJieti:, caMocTOHTeJibHO 
3aHHMaIOIUHXC5I peMOHTOM pa.u11oarrrraparypbl, a TaK)l(e pa60THHKOB 
cepBHCHbIX CJI~6. 

3a 60J1ee noiJpo6HOU UHfjJOpMau,ueu 06 3mUX U iJpyWX ICHUWX 
o6paw,aumecb HO caum 

WWW.DODECA.RU 
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DO~ABOO~~ 
«AOKa-6yKC» - 3TO AHHaMH4HO pa3BHBato~aS'ICS'I KOMnaHHS'I, 

3aHHMalO~aSICS'I pacnpocrpaHeHHeM T0XHH40CKO~ nHTepaTypbl 
B PoccHH H 6nH>KH0M aapy6e>Kbe. <l>HpMa OCHOBaHa rpynno~ 
KOMnaHH~ «CHMMerpoH» Ha 6aae KHHroroproeoro OTAena 

VlJAaTeJlbCKOro AOMa «.QOA3Ka-XXI» B Ha4ane 2006 r: 
H S'lenS'leTcS'I 3KCKilto3HBHblM npeACTae1.1reneM AaHHoro HJAarenbcrea. 

B accoprnMeHTe «AoKa-6yKC» KHHrH 6onee 80 HJAaTeJlbCTB. 

np1.1mawaeM K COTPYAH"146CTBY KH"1rOTOproBble 
KOMnaHHH H HJAaTeilbCTBa. 

MHTepHeT·MaralMH - www.dokabooks.ru 
ren./cpaKc: + 7(495) 366-2429,366-0922 

e-mail: books@dodeca.ru 
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CO&EPM CAM 

HOllblE 803M0lKHOCTM 
COTOBblX TEJlECl>OHOll 

M APYfMX 311EKTPOHHblX YCTPOilcTB 

HOBble B03MO>KHOCTM 

coTOBblX Tene<t>oHoe 1r1 APYrMX 

3neKTpOHHblX ycTpOHCTB. 

TenecpoH11111, P3AlllOCBR3b, ocee11.1eH111e 111 Apyroe 

BHaYane paCCMOTP8Hbl COTOBbl8 TenecpOHbl L'1 
1-1x np1-1MeHeH1-1e . AsTop npeAJlaraeT ycosepweH
crnosaTb coTOBble TenecpoHbl 1-1 c noMOll..lblO npoc
TblX 3neKTpOHHblX ycTpOC1CTB C03AaTb Ha 1'1X 6a3e 
none3Hb1e 1-1 MHorocpyHKU,L'10HanbHb1e ycTpoC1crna 
ynpasneHL-151 , ycnewHo np1-1MeH5l8Mb1e B 6blTY 1-1 
oxpaHHblX KOMnneKcax. 

MHOfOYL'1CneHHble npaKTL'1Y8CKL'1e COB8Tbl , npl'1-
B8A8HHbl8 B KHL'1re , nOMOryT YL'1TaTenlO CAenaTb 

Bbl6op npl-1 nOKYnKe, nyYwe OCBOL'1Tb CBOC1 COTOBblC1 TenecpoH , 1'136e>KaTb 
Henpl'151THblX nocneACTBL'1C1 np1-1 naA8HL'11'1 L'1 B03A8'1CTBL'11'1 BOAbl. TaK>Ke np1-1-
BOA5ITC5I He6e3blHTepeCHbl8 CB8A8HL'151 06 oco6eHHOCT51X npl'1M8H8HL'151 CL'1C
T8Mbl rno6anbHOro no31-1u,1-10H1-1posaH1-15I GPS 1-1 T. A · 

Aanee on1-1cb1Ba10TC5I AOpa60TKL'1 1-1 ycosepweHcrnosaHL'151 crnu,1-10Hap
Hb1x TenecpOHHblX annapaTOB. np1-1BOAL'1TC5I MHO>K8CTBO cxeM aBTOMaTL'1Y8C
KL'1X 3neKTpOHHblX ycTpoC1crn ynpasneHL-151 cseT1-1nbHL'1KaM1-1, sap1-1aHTbl yco
sepweHcrnosaHL'151 n1061-1TenbCKL'1X PML'10CTaHu,1-1C1 1-1 nepeAaY1-1 1-1HcpopMa
u,1-11-1 no PML'10KaHany. lt1 , HaKOHeu,, AaHbl sceso3MO>KHble L'1HTepeCHb1e 1-1 no
ne3Hb1e peweHL-151 - OT peu,emos peMOHTa cpoToannaparns , np1-1HTepos 1-1 
KnaBL'1aTYP KOMnblOTepos AO cxeM AJl51 aBTOMaTL'1Y8CKOro BKnlOY8HL'151 3ByKO
BblX KOnOHOK KOMnblOTepa L'1 ynpasneHL-151 B8HTL'1n51TOpaML'1 . 

KHura npe.aHa3Ha'leHa wupoKOMY Kpyry 'l11trnrnnei1, pa.a111omo6111Te
n>1M 111 cneL.luanucrnM. 
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