
















































































































































































































































:--------
«BKll• 
SB1.1 

___ --_--_----------------------

501.2 ! 

mABA3 

..l: c. T 10oi.o 
(168) 



TEnE<l>OH C ABTOMATMLIECKMM 
onPEAEnMTEnEM HOMEPA 

IlHK nptto6peTeHH.H TeJiecl>oHOB c aBTOMaTtt'leCKMM onpe.n;eJieHHeM HO­

Mepa (AOH) y:lKe ,naBHO KaHyJI B Jlery. 0.n;HaKO MHOfHe He Topon.HTC.H CJie­

,Z(OBaTb Mo,ne M MeH.HTh npttopHTeThI. CJie,ny10m:nii pa3,ZJ;eJI KHHrM a,Zl;pecoBaH 

npnBep:lKeHUaM TeJiecl>oHOB c AOH, CMMBOJIH3Mpy10IUHM n;eJioe noKoJiemi:e 

pa,Z1;MOJII06MTeJieH B pa3BHTHH COBpeMeHHOH TeJiecl>OHHOH CB.sI3H. 3JieKT­

pOHHhle TeJiecl>oHHbie CHCTeMbl Ha aBTOMaTH'leCKHX Me:lK,ZJ;yropo,Z(HbIX TeJie­

<l>oHHblX CTaHil;H.HX nO.HBMJIHCb 3a,Z(OJifO ,Zl;O nttKa nonymrpHOCTH TeJiecl>oHOB 

c AOH M 6bIJIM npe.n;Ha3Ha'leHhI ,Z(JI.H aBTOMaTM'leCKoro ynpaBJieHH.H .n;oCTy­

noM K Me:lK.n;yropo,ZJ;HOH/Me:)K,Z(yHapo.n;HoH: CB.H3M. CBe,ZJ;eHM.H o HOMepe TeJie­

<l>oHa Bbl3bIBaIOIUero a6oHeHTa 6hIJIH Heo6xo.n;MMbl ,Z(Jl.H <l>MKCaUMH H BbI­

nHCKH cqern Ha onJiaTy Me:)K,Z(yropo.n;Horo/Me:lK,Zl;yHapo,ZJ;Horo pa3r0Bopa. 

KpoMe Toro, annapaTypa CB.H3M, ycrnHOBJieHHM Ha aBTOMaTttqecKoH TeJie­

cl>oHHOH CTaHUHH (ATC), n03BOJ1.HJia onpe.n;eJI.HTb KaTeropHIO, npMCBOeH­

HYIO TOMY HJIM HHOMY a6oHeHTy. 11Hcl>opMan;tt.H o HOMepe H KaTeropttn a6o­

HeHTa nepe.n;aBaJiaCh no 3BYKOBOMY TpaKTy (JIHHHH CB.H3H) B mme ,Z(BYXTO­

HaJibHbIX cttrnaJioB 3BYKOBOH qacTOThI crnH,ZJ;aprn MKTT. 

CyiuecTByIOT 10 KaTeropttH: a6oHeHTOB: 

KBapTHpbI H yqpe:)K,Z(eHM.sI, HMeIOIUHe npaBO Me:)K,Z(yropo,Zl;HOH H Me:)K,Z(y­

Hapo.n;HOH CB.H3H; 

a6oHeHThI rocTMHHU. CqeT ,ZJ;JI.H onJiaTbI no 3TOH KaTeropMM BhICTaBJI.H­

eTc.H HeMe,Z(JleHHO; 

o6me:lKMTH.H H npO'IMe opraHM3all;HH c pa3HhIMH <l>opMaMM co6cTBeH­

HOCTH, He HMeIOIUMe npaBa BbIXO,Z(a Ha Me:)K,Z(yropo.n;Hhle H Me:lK,ZJ;yHapo,Zl;Hble 

ceTM; 

a6oHeHTbl, HMeIOIUHe npHOpHTeT Ha yCTaHOBJieHMe CB.H3H (rocy.n;apc-

TBeHHbie yqpe:)K,Z(eHH.H B CTpyKrype BJiacrn:); 

a6oHeHTbl, HMeIOIUHe npaBO CB.H3M 6e3 rnptt<l>I1Kan;HH; 

Me:)K,Z(yropo.n;Hble TeJiecl>OHbI-aBTOMaTb1; 

a6oHeHTbl, MMeIOIUHe .n;onycK K noJ1yqeHMIO ,Z(OllOJIHMTeJibHblX nJlaTHblX 

ycJiyr; 

a6oHeHThl, HMeIOIUMe npenMyIUeCTBO npH ycTaHOBJieHHH CB.H3H B Me:lK­

,ZJ;yropO,Zl;HbIX, Me:lK.n;yHapo,Zl;HbIX ceT.HX H npaBO Ha nJiaTHhie ycJiyrtt; 



Tenecl>oH c aaToMaTM'tecKMM onpeAenMTeneM HOMepa 

KaTeropHH ropo;:i;CKHX TeJie<t>oHOB-aBTOMaTOB; 

pe3epB. 

HoMepa H KaTeroptttt TeJie<t>oHa BhI3bIBa10mero a6oHeHTa BhIJJ;aIOTCH 

MHoroqacTOTHbIM 6e3bIHTepBaJibHbIM crroco6oM «JJ;Ba H3 UICCTH1>. ,ZJ:;rn BTO­

ro HCI10Jlb3YIOTC51 qacTOTbl 700, 900, 110, 1300, 1500, 1700 fQ • .Z:CeiicTByIO­

mee 3HaqeHHe crtrHaJia -0.33 B. Bcero rrpuMeHHeTcH 12 KoM6ttHaQHH qac­

TOT, COOTBeTcTBy10mux orrpe,neJieHHbIM l\H<l>paM B Ha6ope HOMepa H 0603-

Haqa10mux «HaqaJio• H «ITOBTOP• KOM6HHaQHH HJIH nn<t>pbI B HOMepe. TaK, 

QH<t>paM COOTBCTCTBYIOT CJie;:i;y10mtte KOM6I1HaQttI1: 

1 - 700, 900 fo 
2 - 700, 1100 fo 
3 -900, 1100 fQ 

4 - 700, 1300 fQ 

5 - 900, 1300 fQ 

6 - 1100, 1300 rn 
7 - 700, 1500 fo 
8 - 900, 1500 fQ 

9- 1100, 1500 fQ 

10 - 1300, 1500 fQ 

«HaqaJio• - 1100, 1700 fo 
«IlOBTOp1> - 1300, 1700 fQ 

.Z:CorrycTHMOe OTKJIOHeHil:e KaJKJJ;OH CHrHaJibHOH qaCTOTbl OT HOMHHaJib­

Horo 3HaqeHH.H Haxo,nttTC.H B rrpe,neJiax ±15 fQ. 

CttrnaJI «HaqaJio• - HaqaJio mm oKoHqanue rraKeTa ,nByxqacToTHblX 

IlOCbIJIOK. 
«IlOBTOp• - rrpttMeH.HeTC.H B CJiyqae, Kor.n;a B HOMepe Bbl3bIBaIOmero 

a6oHeHTa rro,np.H.n; CJie,nyIOT O,ltHHaKOBbie l\H<l>pbl. 
IlpH 6ecrrayaHOH rrepe;:i;aqe HH<t>opMaQHH OTJIHqHTb TaKHe KOM6HHa­

QHH rrpaKTHqecK:H HCB03MO:>l<HO. .llJIHTCJibHOCTb KaJK,l(OH .l(ByxqacTOTHOH 

IlOCblJIKH - 40 ± 2Mc. 0,nHaKo Ha rrpaKTHKe BTOT rrapaMeTp MO:>l<eT Hecy­

mecTBeHHO OTJIHqaTbC.H OT CTaH,napTa BCJie,UCTBHe Hey,noBJieTBOpHTeJibHOro 

COCTO.HHH.H ycrnpeBmero o6opy,noBaHH.H Ha HeKOTOpbIX THrrax 

A TC. MH<t>opMaQH.H o KaTerop1111 H HOMepe BbI3brna10mero a6oHeHTa co­

.nep:>1<HT 10 JJ;ByxqaCTOTHbIX IlOCbIJIOK. 

ArrrrapaTypa AOH cocTOHT H3 rrepe,na10m11x H rrp11eMHhIX ycTpoiicTB. 

Ilepel(aromue ycTpoikTBa ycTaHOBJieHbI B paiioHHblX (MHKpopaHOHHbIX -

B KpyrrHhIX ropo,nax c 6oJibIDOH IlJIOTHOCTbIO TeJie<t>oHH3HpOBaHHOro Hace­

JieHH.H) A TC, a rrpneMHble - Ha aBTOMaT11qecKHX Me)l(.l(yropo,nHhIX TeJie­

<t>oHHhIX CTaHQH.HX (AMTC). TeJie<t>oHHhIH armapaT (TA) c AOH TaK:>l<e 

.HBJI.HeTC.H npHCMHblM ycTpOHCTBOM. 
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rnaea 3. YcTpOMCTBa Tene~OHllllll 

KaK npo111CXQAMT onpeAeneH111e HOMepa 

IIocJie Ha6opa HOMepa BbI3hIBaeMoro a6oHeHTa II 3aH51TII51 npIIeMHoro 
ycTpoii:cTBa Ha AMTC (IIJIII ornern TeJiecpoHHoro annapaTa MeCTHOH CB51-
3II) cpa6aTbIBaeT peJie onpe)l.eJieHII51 HOMepa. Otto BKJIIO'leHo Ha BpeM51 
400 MC. Ero KOHTaKTOM 3aMbIKaeTc51 aJieKTPII'leCKa51 11enb no)l.KJIIO'leHII51 
nepe)l.aro111ero ycTpoii:crna AOH. IlpII 3TOM a6oHeHTCKa51 JIIIHII51 CB513II oT­
KJIIO'laeTC51 )l.pyrIIMII )l.BYM51 napaMII KOHTaKTOB )l,aHHOfO peJie, )l,JI51 Toro 
'IT06bI HaBe)l,eHHbie CIIfHaJibl, OTJIII'IHbie OT TIIIIIIIHbl, Ha BbIXO)l,e MIIKpocpo­
Ha B TeJiecpOHHOM annapaTe BbI3bmaro111ero a6oHeHTa He BJIII51JIII Ha nepe­
)l,a'ly IIHcpopMa1IIIII. EcJIII 3a 400 Mc no coe)l,IIHIITeJihHoii: JIIIHIIII OT npIIeM­
Horo ycTpoii:crna nocTynaeT CIIrHaJI 3anpoca CIIHYCOII)l,aJibHbIH cpopMbl 
'IaCTOTOH 500 f11 ± 1 % C ypoBHeM 4.3 )l,D II )l,JIIITeJibHOCTbIO 100 MC, ycT­
pOHCTBO BbI)l.epJKKII BpeMeHII ( cxeMa 06111ecTaTIIBHOH Bbl)l,epJKKII BpeMeHII -
COBB) npO)l.JieBaeT BpeM51 y)l.epJKaHII51 peJie BO BKJIIOlfeHHOM cocT051HIIII 
e111e Ha 500 MC )l,JI51 nepe)l.alfII IIHcpopMa1IIIII B JIIIHIIIO 0 KaTeropIIII II HOMepe 
TeJiecpoHa BhI3hmaro111ero a6oHeHTa. 

IlepeMeHHhIH TOK cIImaJia aanpoca noCTynaeT B nepe)l.aro111ee yCT­
poii:crno (II3Y AOH). 3rn yCTpoii:crno, noJiylfIIB tfacTOTHbIH aanpoc, Ha­
lfIIHaeT BhI)l.aBaTh IIHcpopMallIIIO no coe)l.HHIITeJihHOii: JIIIHHII Ha AMTC. 
IlpIIeMHbie ycTpoii:crna (a)l.ecb II )l,aJiee yCTpoikrna aanpoca 11 nptteMa HH­
cpopMallHH - Y3III1) Ha AMTC npeo6pa3yroT tfaCTOTHbie KoM6IIHa1IIIII 
TOHOBbIX nOCbIJIOK B 1111cppOBOH KO)], II 3anOMHHaIOT IlOCTynIIBIIIIIH HOMep M 
BbI)l.eJieHHyro KaTeropmo a6oHeHTa. Bxo,n:Hbie y3JihI npIIeMHbIX 11 nepe)l.aro­
IIIMX yCTpoii:crn AOH M AMTC MMeroT cornacyro111IIe TpaHccpopMaTOpbI. 

IloJiylfHB CBe)l,eHII51 0 HOMepe II KaTeropHH Bbl3bIBa10111ero a6oHeHTa, 
AMTC Hatf1rnaeT npo11ecc coe,n:MHeHII51 c a6oHeHTOM )l.pyroro ropo,n:a. 

):(JI51 nOBbIIIIeHII51 Ha,n:eJKHOCTM onpe)l,eJieHII51 HOMepa II KaTeropIIII TeJie­
cpoHa BbI3hIBaro111ero a6oHeHTa B cIIcTeMe AOH npe)l.ycMoTpeH TpexKpaT­
HbIH 3anycK nepe)l.a101IIIIX ycTpoii:crn. EcJIII npu nepBoM 3anycKe AOH HO­
Mep Ha npMeMHOM y3Jie He onpe)l.eJIIIJIC51 II3-3a, Hanp11Mep, y,n:aJieHHOCTM 
JIIIHIIH CB513M OT ATC II nJiox11x ee KalfeCTB (MHOrOlfIICJieHHhIX cKpyToK), 
npMeMHbie yCTpoii:cTBa KpaTKOBpeMeHHO OCB060JK)l,aIOTC51 6e3 HapyrneHH51 
coe,n:MHeHM51 M BHOBb IlOCbIJiaIOT CMfHaJI 3anpoca JJ:JI51 3anycKa nepe,n:a101IIIIX 
ycTpoii:crn. EcJIM npu 3TOM IIHcpopMa1III5I He 6y)l.eT npIIH51Ta, ¢opMIIpyeTC51 
TpeTIIH CIIrHaJI 3anpoca. B CJiyqae OTCYTCTBII51 nOJIHOro onpe,n:eJieHII51 HO­
Mepa M KaTeropuu a6oHeHTa Bhixo.n: Ha AMTC npepbmaeTc51. 

Ha npaKTHKe a6oHeHT, KOTOpb1ii: xolfeT coe)l,IIHIIThC51 c a6oHeHTOM B ,n:py­
roM ropo)l,e nocpe)l.CTBOM aBTOMaTIIlfeCKOfO BblXOJJ:a Ha ~MeJKropo,n:~, nocJie 
Ha6opa @OCbMepKII~ CJibIIIIIIT B TeJiecpoHHOH Tpy6Ke KpaTKOBpeMeHHbIH TO­
HaJibHbIH CIIrttaJI 6e3 nay3bl, HanOMMHaIOIIIIIH pa3HOlfaCTOTHYIO TpeJib. 3To M 
ecTb cIIrttaJI nochIJIKII 3anpoca AMTC K A TC II ornern A TC c KoM6IIHa1111e:ii: 
1IIIcpp HOMepa a6oHeHTa II KaTeropIIII. Iloc11e arnro B Tpy6Ke CJibIIIIHbI y)l.a-
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Tenecl>oH c aaToMaTM"'leCKMM onpeAenMTeneM HOMepa 

11eHHb1e 111eJ1qKM (BKJIJOqeHMe peJie) M ,n:oCTyn K tta6opy Me:tK,n:yropo,n:ttoro 
HOMepa MJIM OTKpbmaeTC5I (B Tpy6Ke - IIOCT05IHHbIH o,n:HOTOHaJibHbIH CHr­
HaJI), MJIM npeKpa111aeTC5I (B Tpy6Ke - KOpOTKMe TOHaJibHbie CMfHaJibI). 

Ilepe,n:aI0111ee yCTpoiicrno AOH Ha ATC 6y,n:eT pa6oTaTb attaJiorttqHo, 
eCJIM CHfHaJI 3anpoca 6y,n:eT nepe,n:aBaTbC5I He c npMeMHOfO ycTpOHCTBa 
AMTC, a c MecTttoro TeJiecpotta c AOH. TaK peaJI1rnyeTC5I npHHIIIIII pa6oTbI 
IIIIIpOKO pacnpoCTpatteHHbIX cero,n:H5I TeJiecpOHHbIX annapaTOB c cpyttKIIHeii 
AOH. Pa3JII:P:IHbie npoM3BO.U:HTeJIII TaKHX TA ttacTOJibKO rrpeycrreJIH, qTo 
MO:tKHO BCTpeTMTb MHOroqHcJieHHble :meKTpOHHbie BepCMH peaJIH3aIIHH y3-
J1a II3Y H Y3Illl B caMOM TeJiecpoHHOM arrnapaTe. EcTb TA c IIHTaHHeM OT 
OT,n:eJibHOfO HCTOqHHKa HaIIp5I:tKeHH5I, a eCTb c IIHTaHHeM OT TeJiecpOHHOH ce­
TH. BepcHii pa3JIHqHbIX TA c cpyttKIIHeii AOH oqeHb MHOro, M Mx paccMoT­
pettHe He BXO,UMT B 3a,n:aqy ,n:aHHOH CTaTbH. IlpMHIIMII pa6oTbl y HMX O,n:HH II 
TOT :tKe: OHM ,n:y6J1HPYIOT ycTPoilcTBa II3Y M Y3III1 ATC M AMTC. 

Ilpocrn:H. a6otteHTCKMH TeJiecpoHHbIH annapaT He MMeeT B ce6e Y3Jia no­
CbIJia 3anpoca Ha A TC, H caMo nepe,n:aI0111ee ycTpo:H.crno A TC, cJ1e,n:oBaTeJ1b­
Ho, He noJ1yqaeT TaKoro 3anpoca Ha Bb1,n:aqy HOMepa a6oHeHTa II ero KaTero­
pHM, a II03TOMY M He BbI,n:aeT TaKOH MHcpopMaIIMM. Otto cpa3y no,n:KJIIO'IaeT 
pa3roBOpHbIH TpaKT TeJiecpoHHOH JIMHHM, M TOr,n:a y:tKe JII06b1e IIOCJ1e,n:yIO­
I11Me 3anpOCbl ( eCJIM 6bI ,n:a:tKe OHM HMeJIH MeCTO) He MMeIOT CMblCJia. 

IlpH nepe,n:aqe 6e3bIHTepBaJibHOro naKeTa ,n:Be o,n:HHaKOBbie KO,n:OBbie 
KOM6MHaIIMH He MOryT CJie,UOBaTb o,n:Ha 3a .n:pyroll:. B CJiyqae HaJIMqMJI B 
a6otteHTCKOM HOMepe .UBYX M 60J1ee CJ1e,n:yIOI11HX no,n:p51,n: o,n:MHaKOBbIX 
IIMcpp (HanpMMep, eCJIM HOMep a6oHeHTa 2224722 - 3,n:ecb IIOBTOp5IIOTC5I 
<l:,UBOHKM~) Ka:tK,n:aJI BTOpa5I IIMcppa 3aMeHJieTC5I CJiy:tKe6HbIM 3HaKOM - KO­
,UOBOH KoM6MttaIIttell: <i:noBrnp~. lfttcpopMaIIMJI M3 II3Y AOH MO:tKeT 3a­
nparnMBaTbCJI .n:o Tpex pa3. llttcpopMaIIMJI OT II3Y AOH K Y3III1 AMTC 
nepe.n:aeTcJI B cJ1e,n:yI0111eM nopJI,n:Ke: 

1) IIMcppa KaTeropMM a6otteHTa, 
2) IIMcppa e,n:MHMII HOMepa, 
3) IIMcppa ,n:ecJITKa HOMepa, 
4) IIMcppa TbIC5I'IM HOMepa, 
S) TpeTbJI IIMcppa HH,n:eKca cTaHIIMM, 
6) BTOpa51 IIMcppa HH,UeKca CTaHIIMM, 
7) nepBa51 IIMcppa HH,n:eKca CTaHIIMM, 
8) KO,U <i:HaqaJIO - KOHeII~. 

B Y3Ill1 AMTC Ka:tK,n:aJI ,n:ecmaJI IIMcppa cpaBHMBaeTC5I c nepBoM H 
npM MX COBna,n:eHMM npMH5ITa51 MHcpOpMaIIMJI C'IMTaeTCJI ,UOCTOBepHOH, Bbl­
xo.n: Ha <i:Me:tKropo.n:~ OTKpbrnaeTCJI. 

II3Y AOH ,n:y6J1MpyeT nepe,n:aBaeMyIO MHcpopMaIIMIO ttecKoJibKO pa3, 
npM 3TOM MHTepBaJibHbIH IIaKeT MO:tKeT OKaH'IMBaTbC5I B JII060M MeCTe. IlpM 
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onpe,n;eJiemrn HOMepa Heo6xo,n;MMO yqttThIBaTh IlO.HBJieHMe KO,Zl;OBOM KOM-
6ttHaD;MM «Haqa.Jio - KOHeu;•. HanpttMep, HOMep a6oHeHTa 1234567 KaTero­
ptttt 9 MOiKeT 6bITh BhI,n;aH HeCKOJihKMMM cnoco6aMM: 

97654321 97654321 976, r.n:e ¢ • - 3TO KO,Zl; «Haqa.Jio - KOHeu;•. 
4321 97654321 97654 -
1 97654321 97654321 97654321 9 
4321 97654- - -
IlpM 0,Zl;MHaKOBhIX u;mppax B HOMepe a6oHeHTa IlOBTOpHIOiu;MeC.H u;mp­

pbl JaMeH.HIOTC.H Ko,n;oBoli KOM6ttHau;tte:i1: «noBrnp•. HanpttMep, HOMep a6o­
HeHTa 2250145 KaTeropMM 5 6y.n;eT Bhl,Zl;aH TaKMM naKeTOM: 

P54105P2_P54105P2 - CMMBOJIOM P o6oJHaqeH Ko.n; «IlOBTOp•. 
EcJin B KaKOM-Jin6o HaceJieHHOM nyHKTe ncnOJihJyeTc.H MeHee 7 umpp 

B HOMepax a6oHeHTOB, TO ,n;JI.H conp.HiKeHM.H c AMTC M A TC ,ll;pyrnx ropo­
,n;oB M HaceJieHHhIX nyHKTOB HOMep ,ll;OilOJIHHeTC51 .no ceMM umpp «HYJIHMM• 
MJIM «,ll;BOMKaMM•, KOTOphie CTaB.HTC.H ,ll;O HOMepa, a IlOJiyqeHHa.H MHcpopMa­
IJ;M.H BhI,ll;aeTcH paccMoTpeHHhIM BhIIIIe cnoco6oM. HanpttMep, HOMep 
411199 KaTeropMM 3 6y,n;eT BhI,n;aH KaK 3P91P140_3P91P140_. 

EcJIM peqh M,ll;eT o HaceJieHHOM nyHKTe, no,ll;KJIIOqeHHOM K JOHa.JihHOM 
Meil<,ll;yropo,ll;HOM CTaHD;MM, HOMep ,ll;OilOJIH.HeTC.H ,ll;O CeMM UMcpp TeMM UMcp­
paMM, KOTOpbie MCilOJih3YIOTCH B KO,ll;e 3TOfO HaceJieHHOro nyHKTa. 

B HeKornphIX HaceJieHHhIX nyHKTaX ( c umppaMM B HOMepe a6oHeHTOB 
MeHee ceMtt) annaparypa II3Y AOH BhI,ll;aeT HeCTaH,ll;apTHhIM naKet. Ha 
npaKTHKe 3TO BCTpeqaeTC.H oqeHh pe.n;Ko . 

CHcTeMa Jaiu;MThI OT onpe,ll;eJieHM.H HoMepa a6oHeHTa o6ecneqHBaeT 
coBMecTHYIO pa6oTy npaKTHqecKH c JI106o:i1: CHCTeMoli AOH. IlpH TeJie­
cpoHHOM o6pameHHH K a6oHeHry, y KOTOporo ycTaHOBJieH annapaT c cpyHK­
D;Heli AOH, onpe,ll;eJieHHH HOMepa ae npottcxo,ll;HT. 

TexHHqecKHe xapaKTepHCTHKH TeJiecpoHHoro annaparn, ocHameaHoro 
CHCTeMoli AHTll-AOH, MOiKHO ycJIOBHO pa3,ll;eJIHTh Ha ,ll;Be rpynnhl: aJieK­
TpoaKycTHqecKHe napaMeTphI, IlOJIHOCThIO onpe,ll;eJIHIOiu;HeC.H TeJiecpoHHhIM 
annapaTOM, H cneu;HcpHqecKa.H cpyHKUH.H, BhIIlOJIH.HeMa.H CHCTeMoli AH­
Tll-AO H. KaK npaBHJIO, cHcTeMa AHTll-AOH ocHoBaHa Ha )J;elicrnHH 3a­
.n:a10mero reHeparnpa, HaCTpOeHHOfO Ha qacTOTY 12.626262 fu. llMilYJihChl 
c reHepaTopa ycHJittBaIOTC.H MOiu;HhIM TpaHJHCTOpHhIM KaCKa,ll;OM, KornphIM 
JaMhIKaeT JIHHHIO c coorneTCTBy10me:i1: qacrnToli. TaK ocymecTBJIHeTCH 
B03,ll;eMCTBHe Ha BXO,ll;HOM TpaKT npHeMa HHcpOpMaUHH y,ll;a.JieHHOfO TeJiecpo­
Ha c AOH (KaK npaBHJIO, OH nocTpoeH Ha MHKpocxeMe-KoMnapaTope), 06-
XOM 6JIOKMpOBKY fOJIOCOBOro TpaKTa Bhl3bIBaIOiu;ero a6otteHTa H HeB03-
MOiKHOCTh nepe,ll;aqM no Hew KaKHX-JIH6o UHcppOBbIX MJIM aHa.JIOrQBhIX CHf­
Ha.JIOB BO BpeMH nepe,ll;aqH HHcpopMau;HH o ero HOMepe. Ha HH,ll;HKarnpe TA 
c AOH BO BpeM.H npHeMa CHrHa.JIOB c TA c AHTll-AOH BhICBeqHBaIOTCH 
qepToqKM - npH3HaK Heonpe,ll;eJIMBIIIeroc.H HOMepa. 
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lEnECl>OH «PYCb-27C» B PE>KMME 
OXPAHbl nOMEW.EHMSI 

IIpo6J1eMa oxpaHhI HMyIIIeerna 'IaeTHOro eeKTopa eero,1.1;m1 He MeHee aK­

Tya.JihHa, '!eM, eKa)KeM, nHTh JieT Ha3a,1.1;. PaHhme (KpoMe )KeJiaHHH KJIHeHTa) 

Bee «ynnpa.Jioeh~ B B03MOJKHOeTH BHeBeAOMeTBeHHOH oxpaHhl, opraHH3a­

IIHH B eneTeMe MB)],, MOHonoJIH3Hpoaasmeif <l>YHKIIHH oxpaHbI roey.n:ape­

TBeHHOro H qaeTHoro HMyIIIeeTBa H ,l.l;HKTOBaBmeii: eBOH ycJIOBHH nptt 3a­

KJIIO'IeHHH .n:oroaopa (He Beer.n:a npneMJieMbie, yqHThIBM eneun<t>nKy Ka)K­

.n:oro ofo,eKTa qaeTHOH eo6eTBeHHOeTH). 

Ceii:'!ae - .n:pyroe .n:eJio. BoKpyr MHOro qaeTHhIX oxpaHHhIX npe.n:npn­

RTHH e TeMH )Ke <l>YHKIIH.SIMH, ITpneyTernyeT KOHKypeHIIHH no onJiaTe yeJiyr, 

no HX eepBHeHOMY Ha6opy H KOHe'IHO )Ke ITO OTBeTeTBeHHOeTH. c pa3BHTH­

eM M06HJibHOH H pa,1.1;HOeB.SI3H OKa3a.JIOeb B03MOJKHbIM rrepe,n:aBaTb eHfHa.Jibl 

TpeBOfH 6eenpOBOAHbIM enoeo6oM, a rpyUITbl 6bICTporo peampoBaHHH IIpH-

6hIBaIOT K o6'beKTY 3a e'!HTaHHbie MHHYThI. KpoMe Toro, 6Jiaro.n:apH Maeeo­

BOM .n:oeTyITHoeTH ,n:JIR HaeeJieHHH Mo6HJihHOH eB.SI3H (Mo6HJihHhie TeJie<t>o­

Hhl noeyITaIOT .n:a)Ke ,n:eT.SIM) eBoii eerMeHT oxpaHHoro pbIHKa 3asoeBaJia 

3JieKTpOHHKa. Terreph, ITOTpaTHB HeeKOJibKO Thie.SI'! py6Jieii:, Kail<,l.l;hIH MO)KeT 

npno6peeTH B Mara3HHe yeTpoiieTBO-ITpHeTaBKy, KOTOpoe ITO 3aITporpaMMH­

poBaHHOMY HOMepy TeJie<t>oHHOH HJIH M06HJibHOH eBH3H ITepe.n:aeT eHrHaJI 

TpeBom xo3mrny B eJiyqae HapymeHHH mJieii:<Pa oxpaHbI. IlpH'IeM mJieif<t>oB 

MO:>KeT 6bITb HeeKOJibKO: 3TO H ,n:BepH, H OKHa, H, HaITpHMep, ,n:aT'IHK IIO:>Kap­

HOH HJIH ra30BOH eHrHaJIH3aIIHH - Bee B03MO:IKHO. Ilptto6peTM TaKyIO eHe­

TeMy, MO:IKHO 6bITb eITOKOHHbIM 3a eBOIO eHrHaJIH3al(HIO 6e3 KaKHX-JIH6o 

e:11<eMee5I'IHbIX OT'!HeJieHHH Ha ee eo,n:ep:>KaHHe. Ho BO BeeM eeTb eBOH nJIIO­

ehI H eBOH MHHyebI, HaITpHMep aeneKT CTpaxoBaHH5I H OTBeTeTBeHHOeTH. 

Cpe,n:H pa3HhIX BapHaHTOB «3JieKTpoHHhIX rrpHMO'IeK~, Haxo.n:HIIIHXeH B 

eBo6o.n.ttoii. rrpo.n.a:11<e, BbI,lJ,CJUieTeH crroeo6 OITOBeIIIeHHH no TeJie<t>oHHOH 

JIHHHH e ITOMOIIIhIO MHoro<t>yHKiJ;HOHaJihHhIX TeJie<t>oHOB e AOH. 3rnT Ba­

pttaHT 6JIH)Ke pa,1.1;noJI106nTeJI10 no HeeKOJihKHM ITpH'IHHaM: eo6paTb AOH 

MO:>KeT ITpaKTH'IeeKH JII06oii: pa,1.1;HOJII06ttTeJib (3TO MO:IKHO e.n.eJiaTb H3 yJKe 

roTOBbIX, eMOHTHpoBaHHbIX 6JIOKOB H IIJiaT, ITpaBHJibHO eoe,ll,HHHB HX H 

eMOHTHpOBaB B KOpITye ), eTOHMOeTb .n.eraJieii: H pa6oT MHHHMa.JibHa, eo6-

paHHOe eBOHMH pyKaMH ycrpoiierno MOJKHO Beer.n:a ,l{OITOJIHHTb, ITepe.n:e­

JiaTh, BHAOH3MeHHTb ITO eBoeMy BKyey. 

--11111125 



rnaea 3. YCTPOMCTBa Tenecl>OHMM 

CeMeiicrno MHorocpyHKl(HOHaJibHbIX (HHTeJIJieKTYaJibHb1x) TeJiecpo­

HOB.c aBTOMaTnqecKHM onpe,z:i;emITeJieM HOMepa (AOH) MHoroqncJieHHO H 

pa3Hoo6pa3HO. 0,n;HaKo npncnoco6HTb ,n;JI.SI oxpaHbI noMemeHnii MOJKHO He 

BCe TeJiecpOHHbie annapaTbl, a TOJibKO Te, B KOTOpbIX ::JTa cpyHKl(H.SI ( cpe,n;H 

npoqnx) npe,z:i;ycMOTpeHa nporpaMMHO ( «3annna» B I13Y). TaKHM annapa­

TaM .SIBmieTc.SI, HanpnMep, Bepcn.SI «Pych-27c» Mo,n;ncpHKal(HH Pro Vega 

2003. Cpe,n;H MHoroqncJieHHbIX cepBHCHbIX cpyHKl(HH, o KOTOpbIX MOJKHO 

noJiyqnTb HHcpopMal(HIO m cnel(HaJihHoii 6porn10pb1 pyKoBo,n;cTBa no npn­

MeHeHHIO TeJiecpOHHOro annapaTa, eCTb cpyHKl(H.SI oxpaHbl .«yBe,ll;OMJieHHe 

Ha COTOBbIH TeJiecpOH». 

3TOT peJKHM cnel(HaJibHO npe,n;Ha3HaqeH ,ll;JI.SI ,ll;HCTaHl(HOHHOfO HHcpop­

MHpOBaHH.SI o co6bITH.SIX, nponcxo,n;.Sil1(HX B MecTe ycTaHOBKH AOH Ha M0-

6HJibHhIH TeJiecpoH. TaK, BJia,n;eJiel( «Mo6MJibHoro» HMeeT nncpopMaunro B 

peJKHMe peaJibHOro BpeMeHH H TIOJiyqaeT B03MOJKHOCTb BOBpeM.SI cpearnpo­

BaTb. PeJKHM TeJiecpoHa c AOH no3BOJI.SieT HacTpOHTh co6bITH.SI, npn KOTO­

pbIX npoH30H,ll;eT OTIOBell(eHHe Ha M06HJibHbIH TeJiecpoH. Bxo,z:i; B HaCTpOHKY 

peJKHMa npOH3BO,ll;HTC.SI nocJie,n;oBaTeJihHbIM HaJKaTHeM KJiaBHIII «MODE», 

«h, «*», «*», «*». IlpH 3TOM Ha HH,ll;HKaTope TeJiecpoHa TIO.SIBHTC.SI coo6me­

HHe: «C.CALL. - OFF». ByKBbI «OFF» MHraIOT. PeJKHM aKTHBnpyeTC.SI 

HaJKaTHeM KJiaBHIIIH «1», npn 3TOM Ha HH,ll;HKaTope IlO.SIBJI.SieTCJI CJIOBO 

«ON» . .l{JIJI o6paTHOro BblKJIIOqeHH.SI peJKHMa B 3TOM MeCTe HaJKHMaIOT 

KJiaBniuy «0», H Ha HH,ll;HKaTOpe CHOBa 3aropaeTC.SI «OFF». 
Tenepb ,n;JIJI BBO,n;a B naM.SITb HOMepa Mo6HJihHoro TeJiecpoHa Ha annapa­

Te c AOH HaJKHMaIOT KJiaBnmy «*», Ha HH,ll;HKaTope no.SIBHTC.SI: «C.C.». 
B 3TOM Mecn~ BBO,ll;.SIT TIOCJie,ll;OBaTeJibHOCTh uncpp M06MJibHOro HOMepa a6o­

HeHTa, npnqeM cpe,z:i;epaJibHbie HOMepa, HaqnHaromnern c urrcppbI 8, BBO,ll;.SIT­

C.SI TaK JKe, KaK H «llp.SIMbie», - annapaT caMOCTO.SITeJibHO pacn03HaeT «BOCb­

MepKy» M ,n;eJiaeT nocJie Hee 3anporpaMMMpoBaHHYIO nay3y ,ll;JI.SI ry,n;Ka. BBo,n; 

HOMepa 3aBeprnaeTC.SI HaJKaTHeM KJiaBHIIIH «*». Ilpn ::JTOM Ha HH,ll;HKaTope 

TIO.SIBHTCJI CTpOKa «E.oo_ - - - - _». CHMBOJibl «O» B COOTBeTCTBYIOll(eM 

pa3p.SI,n;e HH,ll;MKaTopa noKa3bIBaIOT co6bITHe, Ha KOTopoe 6y,n;eT pearnpoBaTb 

annapaT (yBe,ll;OMJI.SITb M06HJibHOro llOJib30BaTeJI.SI). 3ttaK «O» CBH,ll;eTeJibC­

TByeT 0 BKJIIOqeHHOH peaKUHH Ha co6bITHe, CHMBOJI «_» - OTKJIIOqeHHa.SI 

peaKl(H.SI. IlpH3HaK co6bITHJI H3MeH.SieTC.SI HaJKaTHeM urrcppOBOH KJiaBHIIIH, 

coorneTcrnyromeii no3M1(HH npM3HaKa na HH,ll;HKarnpe AOH. 0,n;Ho HaJKa­

THe KJiaBHIIIH BKJIIOqaeT peaKUHIO Ha co6bITHe, ,z:i;pyroe COOTBeTCTBeHHO BbI­

KJIIOqaeT . 

.l{JI.SI ncnoJib3oBaHH.SI AOH ,n;aHttoii Bepcmi: B Ka'leCTBe Y3Jia onoBeme­

HH.SI, COBMell(eHHOfO c Y3JIOM oxpaHbl, BKJIIOqaIOT CHMBOJI «O» KJiaBHIIIeH 

«8». TaKHM o6pa30M, HH,ll;HKaTop HMeeT BH,ll; «E. _______ O». Ilpn OKOH-

qaHMH HaCTpOHKH H ,ll;JI.SI nepexo,z:i;a B OCHOBHOe COCTO.SIHHe HaJKHMaIOT KJia­

BHIIIY «#». 
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Tene<1>0H ccPycb-27C» e pe>KMMe oxpaHbl noMeW.eHMst 

Co6hnHe B03HHKaeT, ecJIH cpa60TaJI L(aT'mK oxpaHhI (pa30MKHYJIHCh 

KOHTaKThI nweii¢a). TaKHM L(aT'IIIKOM MOJKeT 6hITh JIIo6oii BKJIIoqaTeJih -

yCTpoiicTBO, pa3MhIKa10mee 3JieKTpIIqecKy10 uerrh MeiKLIY «BhIBOL(aMII L(aT­

quKa oxpaHhii> (KOHTaKTaMII 5 II 6, cqIITaJI OT yrna rrJiaTh1; Puc. 3.1). 

Puc. 3.1. YqacTOK MOHTa:>KHOH IIJiaThI AOH «Pych-27c1> 

IlJIOCKHM Ka6eJib H3 Il.HTH npoBOL(HHKOB (Puc. 3.1) IIOL(KJIIOqeH .ll;JI.H 06-

IQHX cepBIICHhIX ¢yHKQIIH. B p»L(e cJiyqaeB MOJKHO o6ottTIICh II 6e3 Hero. 

EcJIH JKe He HCIIOJih3YIOTC.H pe3epBHbIM H BHellIHHM HCTO'IHHKH llHTaHH.H, 

MOJKHO Boo6me orpaHHqHTbC.H llOL(KJIIO'feHHeM rrpOBOL(HHKOB K IIJIOIQaL(KaM 

5 H 6 rrJiaThI. EcJIH cqHTaTh OT yrna rrJiaThI, 3TO 6yL1yT KOHTaKThI L(JI» rnJieii:­

¢a oxpaHhl. IlpH paccMOTpeHHH rrelfaTHOH IIJiaThl Ha yqaCTKe rrpHIIaJIHHblX 

rrpoBOL(HHKOB (IIJIOIQaL(OK) oqeBHL(HO, qrn rrepBhlM H BTOpOH ITO ClfeTy OT 

yrna IIJiaTbl - npoBoL(a IIOL(KJIIO'feHII.H pe3epBHOf0 IIHTaHH.H K OTCeKy 6arn­

peM:, COOTBeTcTBeHHO rrepBblM (KpaCHbIH) - «+i>, BTOpOM (qepHbIH) - 06-

IQHH rrpoBOL(; 3-ii H 7-M: no rrop»LIKY OT yrna IIJiaThl - «+i> HCTO'IHHKa IIHTa­

HH.H 5 B; 4-M: rrpOBOL(HHK (IIJIOIQaL(Ka) - o6muii rrpOBOL(; 5-ii H 6-ii KOHTaK­

Tbl - nweii¢ oxpaHhl. 

B 06b1qHOM (pa30MKHYTOM) COCTOHHHH Ha 5-M KOHTaKTe IIOTeHQHaJI 

6JIH30K K HH3KOMY JIOmqecKOMY ypoBHIO, Ha 6-M - K BbICOKOMy. llfaeii¢ 

oxpaHbl IIOL(COeL(IrnHIOT K an11apaTy c IIOMOIQblO JII06oro llOL(XOL(.HIQero 

pa3'heMa, HarrpHMep DIN-5. KoHTaKThI L(aTquKa oxpaHbI B peJKHMe OJKHL(a-
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rnaaa 3. YcTpoAcTaa Tene<1>0HMM 

HHH ,llOJDKHbl 6hITb nOCTOHHHO 3aMKH)'TblMH, npH HapyrneHHH IIIJieihpa 
KOHTaKTbI pa3Mb1Ka10TCH. CxeMa cpaaHeHHH CHrnaJia AOH cHa6)KeHa 
BXO,llHbIM Y3JIQM c rHCTepe3HCOM, noaTOMY «.n:pe6e3r KOHTaKTOB IIIJielicpa• 
(BbIKJ110qaTeJIH) TeJiecpoH He aocnpHHHMaeT, pa6orneT crn6HJibHO. B Ka­
qecrne KOHTaKTOB IIIJielicpa HCnOJib3yeTrn KOHL(eBOH BKJIIOqaTeJib, yCTaHOB­
JieHHbIH Ha BXO,llHOH ,n:BepH, H COn)'TCTBYIOmHH eMy no cpyHKUHH repKOH Ha 
3aMbIKaHHe (npH 3aKpbITOH .n:aepH COBMemeHHbIH c repKOHOM MarHHT cno­
co6crnyeT 3aMbIKaHHIO KOHTaKTOB). Bo3MO)KHO JI106oe .n:pyroe ycTpoiicTBO, 
B TOM qncJie KOHTaKTbl peJie HOpMaJibHO 3aMKH)'Tbie, H pa3MbIKaeMble npH 
IIOCTynJieHHH CHrHaJia Tpeaom. Bo H36e)KaHHe JIO)KHblX cpa6aTbIBaHHH H 
HecTa6HJibHOH pa6oTbl annapaTa conpOTHBJieHHe Me)K,lly KOMMyTaUHOHHbI­
MH KOHTaKTaMH IIIJielicpa ,llOJI)KHO 6b1Tb MHHHMaJibHblM, TaK )Ke KaK H ,llJIH­
Ha npoao.n:a OT TeJiecpoaa K KOHTaKTaM IIIJielicpa (ae 6oJiee 50 CM). EcJIH aTH 
ycJIOBHH BblnOJIHHTb HeJib3.H, Henocpe.n:crneHHO pH,llOM c annapaTOM ycrn­
HaBJIHBaeTCH CJia6oToqaoe aJieKTpOMarHHTHOe peJie, KOTOpoe ynpaBJI.HeTCH 
BHeIIIHeH aJieKTpOHHOH cxeMOH, ,n:aTqHKOM K KOTopoii cJiy)KaT KOHTaKTbl 
IIIJielicpa oxpaHbl. 

Pe)KHM oxpaHbl BKJ110qaeTCH npn 3a1<pbITOH .n:aepn (.n:aepHx) - JaMKHy­
TbIX KOHTaKTax IIIJielicpa oxpaHbI. Ilpn nocrynJieHHH cnrnaJia Tpeaom 
(pa3MbIKaHHe KOHTaKTOB IIIJielicpa) AOH aaToMaTHqecKH Ha6npaeT 3a­
nporpaMMHpoaaHHblH M06HJibHblH HOMep H nocJie coe,n:HHeHHH Bbl,llaeT B 
JIHHHIO roJiocoM cppaJy: «)lJl51 ABOHEHT A-8• - no HOMepy co6bITH.H. 

)lpyme co6blTH.H HMeIOT cJie,n:y10mne HOMepa: 
1. Ilpn nocTynJieHHH BXOMmero 3BOHKa AOH ,n:o3BaHHBaeTC.H Ha M0-

6nJihHblH HOMep H coo6maeT HOMep 3BOHHBIIIero a6oHeHTa B CJie,n:y10meM: 
cpopMe: «HOMEP xxxxxxx•, r.n:e xxxxxxx - HOMep no3BOHHBIIIero a6o­
HeHTa. )laHHa.H cpyHKUHH aKTHBHpyeTCH npH onpe,n:eJieHHH HOMepa. 

2. IIocJie coaeprneHH.H ncxo,n:.Hmero 3BOHKa c AO Ha, annapaT, nocJie To­
ro KaK pa3roBop OKOHqeH, aBTOMaTnqecKH ,ll03BaHHBaeTCH Ha M06HJibHblH 
HOMep H coo6maeT B aHaJIOmqHoH npe,n:hI.llymeM: cpopMe HOMep, Ha KOTOpbIH 
ocymecrnJieH 3BOHOK. )laHHoe co6blTHe BKJ110qeHo «no yMoJiqaHHIO• H aa­
TOMaTnqecKH cpa6aTblBaeT npH ,llJIHHe HOMepa 6oJibIIIe Tpex CHMBOJIOB. 

3. Co6bITHe B03HHKaeT aBTOMaTnqecKH npn npona,n:aHHH ceTeBoro nn­
TaHHH 220 B H nepexo.n:a Ha pe3epaHoe nnTaHHe ( ecJIH ycTaHOBJieHbl aJie­
MeHTbI nHTaHH.H B oTceK .llJl.H 6aTapeeK BHH3Y Kopnyca annaparn). EcJIH 
aJieMeHTbl nHTaHH.H He ycTaHOBJieHbl, annapaT nepe3BOHHT Ha M06HJibHbIH 
HOMep cpa3y nocJie BOCCTaHOBJieHHH ceTeBoro nHTaHHH c coo6meHHeM: 
«)lJl51 ABOHEHT A-3•. 

4. Co6bITHe B03HHKaeT nocJie Toro, KaK o6paTHbIH TaHMep oKoHqHJI oT­
cqeT 3a,llaHHOro npoMe)KyTKa BpeMeHH. 11HcpOpMaUHH Ha M06HJibHblH TeJie­
cpoH nocTynnT B cpopMaTe «)lJl51 ABOHEHT A-4•. 
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Tene<l>oH ccPyCb·27C» B pe>1<1r1Me oxpaHbl noMei.qeHMR 

5. Co6bITHe B03HHKaeT rrocJie rrorrbITKH AOH ,n:o3BOHHTbC.H B pelKHMe 
«.UETCKHti 3BOHOK~. HmpopMal(H.H rrocTyrrHT B cpopMaTe «.ZlJUJ: 
ABOHEHT A-5~. 

6. Co6bITHe B03HHKaeT, ecJIH II03BOHHBIIIHH a6otteHT ocTamrn coo6me­
HHe Ha BCTpOeHHbIH l(HcppoBOH aBTOOTBeTqHK ( ecJIH era HeT, cpyHKI.(H.H He 
pa6oTaeT). HHcpopMal(H.H rrocTyllHT B cpopMaTe «.UJI5I ABOHEHT A-6~. 

7. Co6bITHe B03HHKaeT, ecJIH 11poH30IIIJia mo6a.H omH6Ka 11pH BBo.n:e rra­
poJrn ( ecJIH 11apoJib 6blJI ycTaHOBJiett). HttcpopMal(H.H 11ocTyrrHT B cpopMaTe 
«.llJl5I ABOHEHTA-7~. 

8. CM. paccMoTpeHHblH paHee «pelKHM oxpaHbI~. 
BKJ110qeHHe/BbIKJI1oqeHHe (aKTHBal(H.H) 11p0Hcxo,n:HT 11ocJie HaJKaTH.H B 

pelKHMe HaCTpOHKH COOTBeTcTBy10meli KJiaBHIIIH « 1...8~. ,llo11yCTHMO 
BKJIIOqeHHe HeCKOJibKHX pelKHMOB o,n:HOBpeMeHHO. 

B CB.H3H c TeM qTo pa3Hbie 11poH3BO,n:HTeJIH, .n:ame o,n:HOTHllHbIX BepcHli 
AOH, MoryT HCllOJib30BaTb pa3JIHqHhie 11eqaTHbie rnrnTbI (c pa3HbIMH 3Jie­
MeHTaMH, ,n:HcKpeTHbIMH, SMD, 11pol(eccopaMH THlla Z80 II .n:p.), B KaJK,n:oli 
KOHKpeTHOH BepCHH a1111apaTa B03MOJKHO H3MeHeHHe 110,n:KJIIOqeHH.H .KOH­
TaKTOB «mJielicp oxpaHbii>. ,llJI.H Toqttoro 011pe,n:eJieHH.H ( ecJIH 11eqaTHa.H 11Jia­
Ta He llOXOJKa Ha 11pe,n:CTaBJieHHYIO Ha PHC. 3.1) MeCTa 110.ll:KJIIOqeHH.H 
mJielicpa oxpaHbl CJie,n:yeT HCllOJib30BaTb 3JieKTpHqecKyIO cxeMy KOHKpeT­
HOro a1111apaTa c AOH HJIH cJie,n:oBath pyKoBo.n:crny. 
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rPOMKASI AMCTAHU.MOHHASI CBSl3b 
AnSI AOMAWHErO TEnECl>OHA 

HecMoTp.H Ha o6mme TeJiecl>oHHhIX annapaTOB c MHoronJiaHOBhIMH 
cepBHCHhlMH <l>YHKIJH.HMH, cerO,UH.H nponomKaIOT BhmycKaTbC.H TaKiKe Te-: 
Jiecl>oHHhie annapaThI (TA) c MHHHMYMOM <l>YHKIJHM, nputieM H Te, H npy­
rue HaXOMT CBOHX noKynaTeJieM . .ZJ:eJIO B TOM, 'ITO B pa3JIH'IHhIX cwzyaIJH.HX 
nonxo,n.HT pa3Hhle BapuaHThl OCHaIIJeHH.H a6oHeHTa TeJiecl>OHHOM CB.H3hl0. 
HanpuMep, ,nJI.s:i ,noManrnero ucrrOJih30BaHM.H yno6eH MHorocl>yHKIJHOHaJih­
HhIM TA, BKJIIO'IaIOIIJHM nucTaHIJHOHHoe yrrpaBJieHue, 6y,nMJihHHK, rpoM­
KYIO CB.H3h, AOH H npyrne <l>YHKIJHH. A ,UJl.H J{OIIOJIHHTeJihHOfO TAB TOpro­
BOM oT,neJie Mara3MHa nocTaToqHo «npocToroi.> TA c MHHHMYMOM ,nonoJI­
HHTeJibHhIX <}lyHKIJHH. 
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Puc. 3.2. 3JieKTp11qecKrur cxeMa ycTpoiicTBa rpoMKOH ,IJ;l1CTaHIJl10HHOH CB.11311 
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rpOMK8SI AMCT8H~MOHH8SI CBSl3b AJlSI AOM8WHero Tenect>oHa 

IlpaKTIIqeCKII mo6oiI OTeqecTBeHHbIH TeJiecpOHHblH annapaT 
( V = 60 B), npe,nHa3HaqeHHbIH ,nJI.H IIcnoJib30BaHII.H B TeJiecpoHHOH JIIIHMII 
(T JI), MO:>KHO OCHaCTIITb rpOMKOH II ,nIICTaHllIIOHHOH CB.H3bl0. 3To c,neJiaeT 
6oJiee y.no6HoiI II KoMcpopTHOH aI<cnJiyarn11II10 npocTOro TA, ecJIII HeT :>Ke­
JiaHII.H IIJIII B03MO:>KHOCTII ycTaHOBIITb MHOrocpyHKllIIOHaJibHblH annapaT. 

I'pO.M1CaR CBR3'b no.npa3yMeBaeT, qTQ a6oHeHT 6y,neT CJibIIIIaTb pa3roBop 
Ha paCCTO.HHIIII, B TOM qIIcJie II ycIIJieHHblH co6CTBeHHbIH roJIOC, 6e3 Heo6-
xo,nIIMOCTII noCTO.HHHO .nep:>KaTb TeJiecpOHHYIO Tpy6Ky y yxa, no,n:>KIIMa.H ee 
111eKoiI IIJIII pyKoiI. 

JJ.ucmauu,u01tuaa cemo no.npa3yMeBaeT, qTo a6oHeHT Mo:>KeT BeCTII pa3-
roBop Ha paccTO.HHIIII OT TA, II ero roJioc 6y,neT ycJibIIIIaH Ha .npyroM KOHlle 
TeJiecpoHHOH JIIIHIIII TaK, KaK eCJIII 6bI nepBbIH a6oHeHT .nep:>KaJI MIIKpo¢oH 
TeJie¢oHHOH Tpy6KII y pm. 

06e 3TII cepBIICHbie B03MO:>KHOCTII COBMe111eHhI B npocTOM yCTpoiicrne, 
aJiet<TpIIqecKM cxeMa KOTOporo noKa3aHa Ha PHc. 3.2. 

3neMeHTbl cxeMbl M MX H83HaateHMe 

PaccTO.HHHe OT TA, Ha KOTOpoM a6oHeHT MO:>KeT .nwcrnHllIIOHHO 06-
111aTbC.H co CBOIIM co6ece,nHIIKOM Ha ,npyroM KOHI1e TJI, onpe,neJI.HeTc.H na­
paMeTpaMII MIIKpocpOHHOro ycHJIIITeJI.H II ycIIJIIITeJI.H 3q, KOTOpbie COCTaB­
JI.HIOT o,nHo yCTpoiicrno. 

MHKpo<l>oHHhIH ycHJIHTeJih. CocTOIIT H3 Tpex TpaH3IICTOpOB, BKJIIO­
qeHHbIX no cxeMe ycttJIHTeJieiI TOKa. EJiaro.nap.H npIIMeHeHHIO TpaH3IICTO­
poB c 6oJibllIIIM Koa¢¢III1IIeHTOM ycIIJieHH.H h2b If 3JieKTpeTHOro MHKpocpo­
Ha MK3-3, KOTOpbIH MO:>KHO B3.HTb II3 cTaporo KacceTHOro MarHIITocpoHa, 
yCTpoiicrno o6ecneqIIBaeT Hatt6oJibIIIee ycttJieHwe. 

PeaHcTop o6paTHOH CBH3H R4• Ilpe.nornpaII1aeT caMOB036Y:>KAeHIIe 
ycIIJIIITeJI.H. 

Kou,neucaTop C2• l13MeH.H.H eMKOCTb KOH,neHcaTopa B npe,neJiax 
(0.01...0.5 MK<I>), MO:>KHO MeH.HTb TOHaJibHOCTb roJioca. HaCTpoHB TaKIIM 
o6pa30M ycHJIIITeJib, MO:>KHO C03,naTb :>KeJiaTeJibHbIH TeM6p fOJIOCa. 

TpaH3HCTop VT3. K HeMy npw pa3rOBope npHJIO:>KeHo Bee Hanp.H:>KeHIIe 
TeJie¢oHHOH JIHHHM. 

,l(Ho,nhI VD1, VD2. 3a111w111a10T TpaH3HCTOp VT3 BO BpeM.H pa6oTbI. 
T11n ,n110,noB - K,U510, K,U513, K,U519, K,U521, K,U522, ,U310 c JII06bIM 
6yKBeHHbIM IIH,neKCOM. 

0KCH,nHhIH KOHAeHcaTop C1. BbIIIOJIH.HeT ¢YHKllIIII cpIIJibTpa no nIITa­
HIIIO. Twn KOH,neHcaTOpa - K50-24, K50-35, K53-12 II aHaJiomqHbie. 

3JieKTpernhlii MHKpo<l>ou BM1. I10,nKJI10qaeTrn: BepxHHH (Ha cxeMe) 
BbIBO,n - CHHHH npOBO,n OT MHKpocpoHa, cpe,nHIIH BbIBO,n - 6eJibIH, HII:>KHHH 
Bbrno.n - KpaCHbIH. MoJKeT 6bITb 3aMeHeH MK3-332, MK3-333, MK3-777 
If aHaJIOrIIqHbIMH. 
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TpaH3HCTOpbI VT1, VT2. llMeIOT 6oJibIIIoii: Koacpqnn~HeHT ycHJieHHH. 
MoryT.6bITb 3aMeHeHhI TpaH3HcTopaMH KT3102, KT3117, KT373, KT342 
c JII06bIM 6yKBeHHbIM HH,n;eKCOM ()KeJiaTeJibHO c 1rn,n;eKcaMH EH B). VT1 -
KT630, KT940 c JII06hrM 6yKBeHtthrM HH,ZJ;eKcoM. 

YcHJIHTeJib DAL Co6paH no KJiaccHqecKoii: cxeMe Ha ocHoBe cneuHa­
JIH3HpoBattttoii: MHKpocxeMbI K174YH4A. Mo)KeT 6bITb 3aMeHeH JII06b1M 
aHaJiomqHbIM y3q, HaripttMep Ha MHKpocxeMe K17 4YH7. 

C5, R1; C9, R8• Crntt,n;apTHbie aJieMeHTbI TOHKOMTieHcauHH. 
,ll;HuaMH11ecKas ro.JioeKa BA1. Mo)KeT 6bITb 3aMeHeHa roJioBKaMH 

3f,llB-1, 2f,ll-36, 3f,lllll-7B HJIH ,n;pymMH, MOIUHOCTbIO He Mettee 1 BT ll 
corrpoTnBJietttteM KaTyIIIKH 8 OM. 

IlepeMeHHblH pe3HCTOp Jls. c JIHHeMHOM xapaKTepHCTHKOM ll3MeHe­
Hll5I conpoTHBJieHnH H3 cepnH: CII3-4, CII3-10, CII3-33, HJIH atta.7Iom11-
HbIH. 

TpauccpopMaTop Ti. TB-12 rrpOMbIIIIJieHttoro H3fOTOBJieHHH. Ilepenq­
Ha.H o6MOTKa c orno,n;oM OT cepe,n;HHbI nMeeT corrpoTHBJieHne 120 OM. 

Bee noCTOHHHble peaHCTOpbI THrra MJIT-0,25, C2-33. 
HenOJIHpHbie KOH.ZJ;eucaTOpbI. Tnrr KOH,n;ettcaTOpoB - KM6, MEM, 

KT4-23. 
0KcH,ZJ;11blii KOH,ZJ;eHcaTop C8• Crna)KHBaeT rryJihcaunn BhlrrpHMJieHHO­

ro HarrpH)KeHnH. Tnrr KOH.n;eHcaTOpoe - K50-24, K50-35, K53-12 n attaJio­
rn11Hh1e. 

llcTO'IHHK IlHTaHHH AJIH ycHJIHTeJIJI 3q - CTa6mm3npoBaHHbIM c rro­
Hll)KaIOmHM TpaHccpopMaTOpOM c BbIXO.ZJ;HbIM ttarrpH)KeHneM 9 ... 10 B. ToK 
110Tpe6Jiemrn y3q B npe,ZJ;eJiax 300 MA IIoaTOMY B Kaqecrne crn6mm3aro­
pa MO)Ker 6bITb ncrroJih30BaHa no11yJIHpHaH MnKpocxeMa KP142EH8A. 

Ilpn Heo6xo,ZJ;HMOCTH ,ZJ;f!H OllTHMH3aUHH pa60Tbl MHKpOcpOHHOfO yctt­
JIHTeJIH MO)KHO no,n;o6paTb pe3ncrop R4 co11porttBJieHneM B npe.n;eJiax 
2.2 ... 4.7 KOM, 11rn6bl ycnJieHHe 11epeoro KacKa,n;a MHKpocpoHttoro ycnJinTe­
JIH 6bmo MaKCHMaJibHbIM H 6e3 HCKa)KeHttii:. HopMaJibHbIM cqnraeTCH pe­
)KHM pa6orb1 TpaH3ttcropa VT1, KOr,n;a Ha ero KOJIJieKrnpe 11pttcyTcrnyeT 
nocToattttoe ttarrpa)Kettne 1.2 B. 

Ilptt 110,n;KJIIO'leHHH B T JI tteo6xo,n;nMo co6JIIO,n;aTb llOJIHpHocrb BKJII0-
11ettnH. EcJin B KOHKperHbIX ycJIOBHHX 06ec11eq11rh 11paBHJibttoe 110,n;KJII011e­
Htte npo6JieMarttqHo, rnr,n;a Me)K,ll;y TJI H ycrpoH:crnoM BKJIIOqaerrn .n;tto.n;­
HbIH MOCT, Ha11p11Mep KU402 ... KU407, c JII06blM 6yKBeHHbIM HH,n;eKCOM, 
llpH ;:)TOM BbIXO,ZJ;bl ,ZJ;HO,ZJ;HOfO MOCTa ,ZJ;OJI)Kffbl COOTBeTCTBOBaTb llOJIHpHOCTll 
BKJIIO'leHHH MHKpocpOHHOfO ycHJIHTeJIH ( <i+~ MOCTa K <i+~ llHTaHH5I ycnJin­
TeJia). Bbrno,n;br ,ZJ;HO.ZJ;Horo Mocra co 3HaqKoM <i-~ rro,ZJ;KJiroqarorca K TJI B 
TOqKe, npaeee BKJIIOqareJIH SB1 (PHc. 3.2). IloJIHpttocTb no,n;KJIIOqeHHH 
ycHJIHTeJIH 3q He npHHUHTIHaJibHa. 06m11:H: llPOBO,ZJ; IlOKa3aH Ha cxeMe ,ll;JIH 
y,n;o6crna 3a3eMJIHTb aTy TO'IKY He Ha,ZJ;O. 
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BKJIIO'leHne ycrpoll:cTBa rrpntty.n;nreJihHOe, nyreM 3aMhIKamu1 u:errn 
COBMeIIIeHHbIMH BKJIIO'laTeJrnMH SB 1 ( MTS-1 HJIH aHaJIOrH'IHbIMH). B u:errh 
IlHTaHHH ycttJIHTeJIH 3q Mo:iKHO BBeCTH ,ll;OilOJIHnTeJibHblll BKJIIO'laTeJib, 
IlOJIHOCTbIO pa3rpaHn'lnB yrrpaBJieHne o6onMn ycnJinTeJIHMH. 

~Pyqttoe» BKJIIO'leHne B 3JieKTpOHHKe - ~OCKOJIKH» npoIIIJioro BeKa, noa­
TOMY lI.JUl pa.n;noJiro6nTeJIH OTKpbrnaeTCH mnpoKoe rroJie ,n;e.HTeJihHOCTH no yco­
BepmeHcTBoBaHnIO arnro ycTpoiicrna. CaMhIH npocToii BapnaHT - .n;o6aBnTh B 
cxeMy aBTOMaTn'lec1<nll: y3eJI, T. e. 3aMeHnTh BhIKJIIO'laTeJih SB1 KOMMyYnpyro­
IIIHMH KOHTaKTaMH orrrnaJie1<rpottHoro peJie, HarrpnMep KP293Kil4B nJin 
aHaJIOrtt'IHoro. 3TOT onrpoH ynpaBJIHeT rro,n;aqell: Ha ero Bxo.n; rroTeHn:naJia 
2 ... 5 B. Bxo,n;Holl: TOK ompoHa KP293Kil4B - 8 .. .12 MA Ilptt tteo6xo,n;ttMOCTH 
BO BXO,ll;HOH nerrn YCTaHaBJIHBaeTCH orpaHH'IHTeJihHhIH pe3HCTOP corrpoTMBJie­
HHeM 1...10 KOM, HCXOM H3 TOKa, B COOTBeTCTBHH c HarrpH:>I<eHHeM B nenn. 

y npaBJIHTh OilT03JieKTpOHHhIM peJie MO:>I<eT JII06oe 3JieKTpOHHOe yCTpoiic­
TBO H3 pa3pH.n;a ~HrpymeK», no.npo6Ho H MHOfOKpaTHO OilHCaHHhIX B JIHTepary­
pe, KaK-TO: 3BYKOBhie BKJIIO'laTeJIH, pearnpyIOIIIHe Ha XJIOilKH, ceHCOphI, HCilOJI­
HMTeJihHbie KOHTaKTbl .npyrnx ycrpoiicTB. ABrnp HaMepeHHO He .naeT OUHCaHHe 
lI.OIIOJIHHTeJihHOfO ycrpoll:crna aBTOMaTHKH, IlOCKOJlhKY 3TO lI,eJIO BKyca KaJK,Zl;O­
ro, n lI.JUl Toro, 'IT06h1 .no6aBHTh K caoeMy TA rpOMKyIO n lI.MCTaHI!HOHHYIO 
CBH3b, .aocraTO'IHO co6paTb cxeM}', rrpnBe,n;eHHYIO Ha PHc. 3.2. 

3neMeHTbl c6opKM 

3JieMeHThl CXeMbl 3aKpenmIIOTCH MeTO,Zl;OM nall:KH Ha MOHTa:>I<HOH IlJia­
Te pa3MepoM 60 x 80 MM. EcJin aTa KOHCTPYKI!HH He noMemaeTCH B 1<oprryc 
nMeromerocH TA, MH Hee .neJiaIOT lI,OrroJIHttTeJ1hHh1ll: 1<oprryc, KOTOphIM pa3-
MeIIIaeTcH pH,ll;OM c 1<oprrycoM TA. 3TO MO)KeT 6hITh Kopnyc H3 nponoMIIIe­
ro MaTepnaJia (cpoJihrnpoBaHHhIH reTnHaKc, cTeKJioTeKCTOJIHT) HJIH HHOii: 
a1<paHHpoBaHHhIH Kopnyc. Ta1<oll: 1<opnyc 06ecrreq11T ycnJIHTeJIHM MnHn­
MyM BHelllHHX IlOMex, 'ITO IlOJIO)KHTeJihHO CKa:>KeTCH Ha Ka'leCTBe 3ByKa. 
3KpaH IlO,ZJ;KJIIO'laIOT K o6IIIeMy npoBo,ZJ;y. 

qT06bI HCKJIIO'IHTh napa3HTHYIO aKyCTH'IeCKYIO CBH3h Me:>I<lI.Y MMKpo­
cpOHOM H ,ll;HHaMH'IeCKOH fOJIOBKOH, IlOCJie,ZJ;HIOIO Ha rrpoBO,ZJ;ax OTHOCHT OT 
Koprryca Ha paCCTO.sIHHe 0.5 ... 1.0 M. Ilpn 3TOM 3BYK 6y.neT CJihIIlleH KaK 6hI 
co crnpoHhI OTHOCHTeJihHO TA. 0.nHaKo rpoMKOCTh 3ByKa, o6ecrre'lnBaeMa.si 
ycnJIHTeJieM 3q, lI.OCTaTO'!Ha ll:JIH ero HOpMaJihHOro BOCilpH.sITHH B JII06oii: 
'laCTH noMeIIIeHMH cpe.n;Heii: nJioIIIa.n;n ;n:o 50 M2

. Mn1<pocpoH :>KeJiaTeJihHO He 
BbIHOCHTh H3 Kopnyca Ha 6oJihlllOe pacCTOHHne, TaK KaK 3TO npnBe,ZJ;eT K He­
onpaB,n;aHHhIM IlOMeXaM H myMaM. 

Ycmpoucmeo ne mpe6yem na.nad'KU. 

Ycmpoucmeo noJWJICUmellbHO 3apeKOMendoeaJto ce6.a dllumellbHOii aKc­
ruyamau,ueu 6e3 3aMet1anuu. 
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BOCCTAHOBnEH"1E 
AKKYMYnSITOPHblX 6ATAPEH 
PAAMOTEnE<1>0HOB 

OT <npn:yMcpaJibHOro rnecTBM.H» no CTpatte ~KOMHaTHhIX» pa,n:n:oTeJie­
cpottoB, paccqn:TaHHbIX Ha He6oJibIIIOe paCCTO.HHMe CB.H3M, OCTaJIC.H TOJibKO 
IIIJieiicp rrpo6JieM, KOTOpbie rrpMXO,UMTC.H pernaTb MX BJI<l,n:eJibU:aM. 0,n:Ha M3 
TaKMX rrpo6JieM - rrpeJK:,n:eBpeMeHHa.H (KaK KaJK:eTC.H BJia,n:eJibU:aM pa,n:MOTe­
JiecpoHa) Hen:crrpaBHOCTb, T.e. IIOTep.H 3HeproeMKOCTM aKKYMYJI.HTOpa. 
,l(eMCTBMTeJibHO, qacTO CJiyqaeTC.H TaK, qTo KYIIJieHHbIM B Mara3MHe HOBbIM 
pa.n:ttoTeJiecpoHHhIM arrrrapaT (PT A) yJK:e B TeqeHn:e rapaHTMMHoro cpoKa He 
o6ecrreqMBaeT 3a.HBJieHHOM B rracrropTHbIX .n:aHHbIX HOpMaJibHOM pa6oThI B 
TeqeHMe 20 ... 30 MMHYT HerrpepbIBHOro pa3roBopa rrpM ycJIOBMM 3ap.HJK:eHHO­
ro aKKYMYJI.HTOpa. IlpaKTMKa aBTOpa CBM,UeTeJibCTByeT 0 TOM, q'{o IIOTep.H 
eMKOCTM aKKYMYJI.HTopa CTaHOBMTC.H 3aMeTHOM Ha TpeTheM-qeTBepTOM Me­
C.HU:e aKcrrJiyaTaU:MM PT A. CTaTMCTMKa, II03BOJI.HIOIIJ:a.H c,n:eJiaTh Bhrno.n: o 
CMCTeMaTMqecKOM M MaCCOBOM xapaKTepe O,UHOTMIIHOM HeMcrrpaBHOCTM, ro­
BOpMT caMa 3a ce6.H: qepe3 pyKM aBTopa rrpoxo.n:n:T .n:ernToK PT AB Mernu:. 

KaKOBhI rrpn:qn:HhI rroTeptt eMKOCTM aKKYMYJI.HTopoB rropTaTMBHhIX 
PT A? Hx HeCKOJihKO, M yMeCTHO rrepeqn:cJIMTh 3TM rrpn:qn:HhI B rrop.H.n:Ke 
3HaqMMOCTM. 

Bo-rrepBhIX, 3TO KOHeqHo JK:e ycJIOBM.H aKcrrJiyarnu:ttn: PTA. O,n:n:H BJia­
,n:eJieu: Be,n:eT qacTbie pa3roBophI, M coorneTcrneHHo, aKKYMY JI.HTOP PT A qac­
TO pa3p.HJK:aeTC.H M rro,n:3ap.HJK:aeTc.H, Kor.n:a Tpy6Ka KJia,n:eTc.H Ha 6aJy. ,l(pyroii: 
BJia,n:eJieu: pe.n:Ko IIOJih3yeTc.H PT A, M, KaK rrpaBMJIO, TeJiecpoHHa.H Tpy6Ka 
IIOCTO.HHHO HaXO,UMTC.H B peJK:MMe IIO,ZJ.3ap.H.UKM. HecMoTp.H Ha TO qTo B 60Jib­
IIIMHCTBe PT A rrpou:ecc rro,n:3ap.H,n:KM aBTOMaTM3MpoBaH M 3ap.H,n: AKB rrpo­
ttcxo,n:MT TOJibKO .n:o orrpe,n:eJieHHOro MOMeHTa M rrpM IIOJIHOM 3ap.H,ZJ.Ke aKKy­
MYJI.HTOpa rrpeKpamaeTC.H, am He crracaeT rroJioJK:eHMe. fopaJ,n:o Jiyqrne 6bIJIO 
6b1 c,n:eJiaTb ycTpoii:crno, peryJI.HpHo ~TpeHttpyromee» aKKYMYJI.HTOp PT A, 
BKJIIOqa.H TO peJK:MM pa3p.H,n:a, TO peJK:MM 3ap.H,n:a. 0.n:HaKO TaKOe ,UOIIOJIHeHMe 
He coorneTcrnyeT Ha3HaqeHMIO PT A, M yBeJIMqMJIO 6b1 3aTpaTbI M CTOMMOCTh 
TeJiecpoHa. KpoMe rnro, rrpott3BO.UMTeJIM PT A opn:eHTMPYIOTC.H Ha aKTMB­
HhIX IIOJlb30BaTeJieM TeJiecpOHOB, T.e. Ha Tex, KTO Be,n:eT qacTbie pa3rOBOpbI. B 
rro.n:o6HhIX cJiyqa.Hx TpeHn:poBKa aKKYMYJI.HTOpa PT A rrpottcxo,n:MT caMa co-
6oii:. TaKMM o6pa3oM, ~aKTMBHhIM» BJia,n:eJieu: PT A, caM Toro He Be,n:a.H, rrpo­
,n:JieBaeT pecypc pa60Th1 cBoero TeJiecpoHa OT IIITaTHoro aKKYMYJI.HTopa. 
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Bo-BTOph1x, Ba:>Irno TO, KaKOM nm aKKyMymnopa ttc110J1h3yeTc.SI. Ni-Cd 

(HMKeJ1h-Ka,n;MMeBh1e) aKKYMYJI.SITOphI CTO.SIT ,nerneBJie. OHM .no cttx 11op Bh1-

11ycKaIOTC.SI M 11po,naIOTC.SI, HO MMeIOT «llpeCJIOBYThIM~ 3cpcpeKT 11aM.SITM. 

3TOT 3cpcpeKT Ha6J110,naeTC.SI, eCJIM aKKYMYJI.SITOp pa3p.SIJKeH He .no KOHQa, a B 

,naHHhIX 06cTO.SITeJ1hCTBax 3TO H HeB03MOJKHO. IIpaB,na, MOJKHO ,noJ1ro roBo­

PHTh 110 PT A H ,noJK,naThC.SI MOMeHTa BhIKJiroqeHM.SI Tpy6KH. Ho rnr.na 11pn 

BKJIIOqeHHH B peJKHMe 3ap.SI,na ( Tpy6Ka llOJIOJKeHa Ha 6a3y) OH He Ha6epeT 

3HeproeMKOCTM H OCTaHeTC.SI B llOJiypa3p.SIJKeHHOM COCTO.SIHHH, eme 60J1ee 

Tep.SI.SI eMKOCTh. 

Mo)J{eT 110Ka3aThC.SI, qTo TaKOH aKKYMYWITop Bh11ueJ1 H3 cTpo.SI, TeM 60-

J1ee qTo 3TO 110,n:TBepJK,naeTc.SI ero .ZJ:aJihHeH:rneH: 3KC11J1yarnu;neH:: BpeM.SI aK­

THBHoro HCllOJlh30BaHH.SI Tpy6KM B peJKHMe pa3roBopa 11po,n:OJ1JKaeT llOCTe-

11eHHO yMeHhIIIaThC.SI, qTo C03,naeT Hey,no6cTBa H TeXHHqecKHH .ZJ:HCKOM­

cpopT. BJ1a,n;eJ1hQhI TeJ1ecpoHOB HaqnHaIOT pyraTh 11pott3BO.ZJ:HTeJ1eH: PT A, 

JKaJieIOT «BbI6porneHHbie Ha BeTep~ ,neHhfH H Blla,ll;aIOT B Heo6ocHOBaHHYIO 

11aHnKy. Heo6ocHOBaHHyro, 11ornMy qrn cnTyau;n.SI Ha caMOM ,neJie J1erKo 

11011paBHMa. 

AKKYMYJI.SITOphI 110 TexHoJiomn Ni-Cd HMeIOT c11eu;ncpnqeCKyro Ha-

11paBJ1eHHOCTh H llOKa3bIBaIOT 11ocpe,n:CTBeHHbie pe3yJihTaThI, Kor.na MX 11pn­

MeH.SIIOT B PTA. K qacrn:M cMeHe peJKnMa 60J1ee 11pnc11oco6J1eHhI Ni-MH 

aKKYMYJI.SITOphI, KOTOpbie K TOMY JKe JIMIIIeHbl TaKoro He,nocTaTKa, KaK «3cp­

cpeKT 11aM.SITH~. 0Hn c11oco6HhI Ha6wpaTh eMKOCTh 11pn qaCTnqHoH: pa3p.SI,n­

Ke 11paKTHqec1m: .no MaKCHMyMa MB OTJIMqHe OT aKKYMYJI.SITOpOB Ni-Cd, He 

JII06.SIT, KOr,na HX pa3p.SIJKaIOT .no KOHQa. KaKOH TMll aKKYMYJI.SITOpa HCllOJ1h-

3yeTC.SI B KOHKpeTHOM CJlyqae, JierKo yToqHMTh M3 TeXHHqecKOH .11.0KJMeH­

TaQHH 110 PT A HJIH, OTKphrn KphIIIIKY OTCeKa ,n:JI.SI 6arnpen, 11poqnTaTh 0603-

HaqeHne Ha Kop11yce aKKYMYJI.SITopa. 

PaccMOTpeHHhie THllhI aKKYMYJI.SITopoB 60.SITC.SI KopoTKoro 3aMhIKaHH.SI, 

11oxoJKH BHernHe, ,naJKe o,n:HOTMllHhI, 11pe,n:Ha3HaqeHhI ,n:JI.SI llMTaHH.SI PT A 

pa3JIHqHblX 11pOH3BO.ZJ:HTeJieH M MO,neJieH M qacTO HMeIOT HOMMHaJihHOe Ha-

11p.SIJKeHHe 3.6 B. BHernHHM BM.ZJ: pac11pocTpaHeHHhIX n B3aHM03aMem1eMhIX 

aKKJMYJI.SITopoB c Ha11p.SIJKeHneM 3.6 B n eMKOCThIO 300 ... 2000 MA/q 110Ka-

3aH Ha Puc. 3.3. 
0,n:HaKO OHM pa3JIHqaIOTC.SI 3HeproeMKOCThIO, BeJlnqnHa KOTOpo:H: 11p.SI­

MO 11po11opn;HOHaJibHa HX CTOHMOCTH H .ZJ:JIHTeJlhHOCTH He11pephIBHOfO HC­

llOJlh30BaHH.SI Tpy6Kn PT A B peJKHMe pa3roBopa. 06hIKHOBeHHhIM llOJih30-

BaTeJI.SIM PT A He peKoMeH,nyro 11oey11aTh aKKyMymnophI eMKOCThIO HHJKe 

600MA/q. 

CymecTByroT eme aKKYMYJ1.SITOpb1 Li-On, Kornph1e 0TJ1nqa10Tc.SI OT pac­

CMOTpeHHhIX CHCTeM .ZJ:JIHTeJlhHhIM pecypcoM pa60ThI, TeXHOJIOmeH: H3fO­

TOBJleHH.SI, BHeIIIHHM BM.ZJ:OM H 06J1aCThlO 11pHMeHeHH.SI. 0HH HCllOJlh3YIQTC.SI 

B COBpeMeHHhIX COTOBhIX TeJiecpoHax. 



rnaaa 3. YcTpOMCTBa Tenecl>OHMM 

Puc. 3.3. BHeIIIHtt.ll: Btt..U. aKKYMYJUITopos .u.;rn PT A 

HecMOTp.SI Ha OTHOCHTeJihHO He6oJibIIIYIO u;eHy HOBoro Ni-Cd aKKYMY­

JI.SITopa H qyTh 6oJihrnyro u;eHy Ni-MH aKKYMYJI.SITOpa O,ZJ;HHaKOBOH 3Hepro­

eMKOCTH, He CTOHT crreIIIHTb c 3aMeHOH, TaK KaK MO)l(HO 6e3 oco6oro Tpy.ZJ;a 

BoccTaHOBHTh 6/y aKKYMYJI.SITop M.SI PT A. 
,l{JI.SI 3TOro OTKJIIOqeHHbIH OT Tpy6KH aKKYMYJI.SITOp eMKOCTbIO 

300 ... 2000 MA/q rrpHHY.ZJ;HTeJihHO pa3p.SI'KaeTc.SI rryTeM rro,ZJ;KJiroqeHH.SI K era 

BbIBO,ZJ;aM IIOCTO.SIHHOro pe3HCTOpa c MOIIJ;HOCTbIO pacce.SIHH.SI 1 BT H corrpo­

THBJieHHeM 10 OM. Ilpn 3TOM ,ZJ;JI.SI KOHTpOJI.SI pa3pMa AKB '1\:eJiaTeJibHO rra­

PaJIJieJihHO pe3HCTopy IIO,Zl;KJIIOqHTb JII06oH: BOJibTMeTp IIOCTO.SIHHOro TOKa c 

rrpe,ZJ;eJioM H3MepeHH.SI 5 ... 10 B. 0,ZJ;HaKo ,ZJ;a'Ke 6e3 BOJihTMeTpa MO'KHO 6bITh 

yBepeHHhIM, qrn aKKYMYJI.SITop eMKOCThIO 300 MA/q rroJIHOCThIO pa3p.SI.ZJ;HJI­

c.SI no rrpornecTBHH qaca c MOMeHTa ero rrpHHY,ZJ;HTeJibHOro rnyHTHpOBaHH.SI 

3THM pe3HCTopoM. Pe3HCTOp MO'KeT HeMHoro HarpeBaThC.SI, qrn cJie.ZJ;yeT H3 

JaKoHa 0Ma (I= V/R). 
AttaJiornqHo MO'KHO IIO,ZJ;o6paTb corrpoTHBJieHHe pe3HCTOpa ,Zl;JI.SI aKKy­

MYJI.SITOpOB .ZJ;pyroH: eMKOCTH, rrpnqeM rrpaKTHKOH ycrnHOBJieHo, qTo, qeM 

6oJihIIIe corrpoTHBJieHHe rnyHTHpyrorn;ero pe3HCTopa ( ecTecrneHHO, ,ZJ;O orr­

pe.ZJ;eJieHHoro rrpe.ZJ;eJia), TeM,ZJ;OJiroBeqHee AKB. 

Pa3p.SI'KeHHa.SI rnKHM o6pa30M AKB ycrnHaBJIHBaeTC.SI B Tpy6Ky, KOTO­

pa.SI rro,ZJ;KJiroqaeTC.SI K 6aJe. IIocJie arnro H,ZJ;eT rro,ZJ;3ap.SI.ZJ;Ka, KoTOpa.SI ,ZJ;JIHTC.SI 

B Tetrem1e 8 .. .10 qacoB. TI pH 3TOM )KeJiaTeJibHO He HCIIOJlb30BaTb tpy6Ky B 
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BoccTaHoaneHMe aKqMynt1TOpHblX 6aTapeA paAMOTenecl>oHoa 

pe)KHMe 3BOHKa-Bhl30Ba H B pe)KHMe pa3fOBOpa H J1yqme OTKJIIOqHTb pa3D­

eM TeJiecpoHHoii JIHHHH Ha PT A. 3aTeM aKKYMYJUITop BHOBh pa3p.SI)KaeTC.SI c 

rroMOIIJ;hIO myHTnpyIOru;ero pe3nctopa. UnKJI rrpnHy.z:tnTeJihHOH pa3p.SI.n;Kn n 

IIITaTHOro 3ap.SI.n;a IIOBTOp.SieTC.SI 5 ... 6 pa3. 

Mo)KHO orpaHnqnThC.SI H .n;ByM.S1-TpeM.S1 U:HKJiaMH, TaK KaK rrpn aToM 

:3HeproeMKOCTb 3aMeTHO yBeJIHqHTC.SI, HO, ecJIH rrpo,neJiaTh 5 ... 6 I.J;HKJIOB l3 

TeqeHHe 3 ... 4 cyToK, aKKYMYJI.SITOp BepHeTC.SI B COCTO.SIHHe, 6JIH3KOe K rrep­

BOHaqaJibHOMy. 

HMnu;o aKOHOMH.SI cpe,ncrn, ncrrpaBJieHne cnryau;nn H BOCCTaHOBJie­

HHe HOpMMhHOH, .n;JIHTeJibHOH pa6oThI PTA B pe)KHMe pa3roBopa 6e3 rro.n;-

3ap.S1.n;KH IIITaTHoro aKKYMYJ1.S1Topa. TaKHM crroco6oM aBTop BoccTaHOBHJI 

60J1ee IT.SITH .n;ec.SITKOB Ni-Cd H Ni-MH aKKYMYJI.SITopoB .n;JI.SI PTA, MCKJ1IO­

qa51 «COBCeM rrporraru;ne~ :3K3eMIIJI.SlpbI, .n;JIHTeJibHOe BpeM.SI HaXO,llHBIIIHeC.SI 

B rroJIHOM 6e3.n;eMCTBHH. EeaHa.n;e)KHOCTh TaKHx aKaeMITJ1.S1poB cTaHOBHTC.SI 

otieBH.n;HOH y)Ke IIOCJie O.ll;HOro-.n;Byx I.J;HKJIOB. 

PeKoMeH.n;yeMhIM crroco6oM MO)KHO BoCcTaHOBHTh H ,npyrne MHHHaTIOp­

Hhle AKE, c HHhIM HOMHHMhHhIM Harrp.Sl)KeHneM H HaaHaqeHHeM; npn ::JTOM 

xnMnqecKa.SI TexHoJiorn.SI naroTOBJieHH.SI AKE, T.e. cocTaB AKE, He HMeeT 

3HatieHH.SI, - ;:)TO MOryT 6h1Tb JII06ble 6arnpen. 
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YCTPAHEH"1E AKYCT"1'"1ECK"1X nOMEX 
B TEnEci>OHHOM AnnAPATE 

TeJie¢oHHbie arrrrapaTbI c yroJibHhIMH MHKpo¢oHaMH B Kaqecrne .n;aT­

qHKOB 3ByKa MO:>KHO 6hIJIO OTHeCTH K ~,ll;OHCTOpHqecKHM H3,ll;eJIH.RM~, HO, 

IIOCKOJibKY OHH BCe e111e npo,n;OJI:>KaIOT ~cJiy:>KHTb~, c HHMH rrpHXO,ll;HTC.R 

cqHTaTbC.R. )lo CHX rrop MHoroqHcJieHHbie rocy.n;apcrneHHbie yqpe:>K.n;eHH.R 

BO BHyTpeHHeii: TeJie¢oHHOH CB.R3H HCIIOJih3YIOT TaKHe TeJie¢oHHbie arrrra­

paTbl, a 3HaqHT, mTaTHbIM H HemTaTHblM crreIIHaJIHCTaM npHXO,ll;HTC.R Bpe­

M.R OT BpeMeHH HX peMOHTHpOBaTb. 

MHorHe OTMeqa10T, qTo rro Mepe aKcrrJiyaTaIIHH B Te.ITe¢oHHOM arrrrapaTe 

(TA) c yroJibHhIM MHKpo¢oHoM B Tpy6Ke rrpH pa3roBope B03HHKaIOT noMe­

XH aKyCTHqecKoro CBOHCTBa: TpecK, CBHCT :H .n;a:>Ke xpHII, KaK 6y.n;TO HeKoe :>KH­

BOTHOe rro.n;cJiymHBaeT H correpe:>KHBaeT TeJie¢oHHhIH pa3roBop .n;Byx a6o­

HeHTOB. Ilo.n;o6Hble aKyCTHqeCKHe IIOMeXH CB.R3aHhl c TeM, qTo co BpeMeHeM 

yroJibHbIH nopomoK Tep5IeT CBOH ,ll;HHaMHqecKHe CBOHCTBa, H H3MeHettHe co­

rrpOTHBJieHH.R IIOCTO.RHHOMY TOKY B TaKOM MHKpo¢oHe rrpHHHMaeT xaOTHq­

HbIH xapaKTep. MeTO.n; ycTPatteHH51 aToii: HeHcrrpaBHOCTH xopomo H3BecTeH -

3aMeHa yrOJibHOfO MHKpo¢oHa. 3aMeH.RTb yroJibHbIH MHKpo¢oH peKOMeH­

.n;yeTC51 TOJibKO HOBbIM, qTo6hI ~He HacryrraTh Ha Te :>Ke rpa6JIH~. 
0.n;HaKO B03MO:>KHbl H .n;pyrHe, He Mettee a¢¢eKTHBHble crroco6b1 npH­

BeCTH TA B pa6oqee cocTo.RHHe, Ho 6e3 xaoTHqHhIX aKycTHqecKHX rroMex. 

Aopa6oTKa Tene<l>oHa 

Ri 
2.2K 

0,n;HH H3 B03MO:>KHbIX BapHaHTOB -

tte6oJihmM .n;opa6oTKa TeJie¢otta c yroJih­

HhIM MHKpo¢ottOM - H36aBHT BJia,n;eJibIIeB 

TA OT noMex B BH.n;e TpecKa tt3-3a HH3Koro 

M Kaqecrna MHKpo¢ottttoro KancIOJI.R. TaKM 

.n;opa6oTKa npe.n;ycMaTpHBaeT BBo.n; ycHJIH-BM1 
MK-10Y R2 ~-+---+MT 

100 TeJI.R TOKa Ha 0,ll;HOM KpeMHHeBOM TpaH-

Puc. J.4. 3JieKTpwiecK<IB cxeMa 
YCTPOHCTBa ,nopa6oTKII TA 

Ha o,nttoM TPaH3tt:CTope 

3HCTOpe H II03BOJI5IeT H36e:>KaTb Henpe.n;­

CKa3yeMoro ~IIOBe.n;emrn~ yroJihHOro MHK­

po¢otta H crn6HJIH3HpoBaTb rrpoxo.n;.RIIIHH 

TOK y3Jia. 3JieKTP:RqeCKa.R cxeMa ycTPoii:crna 

npe.n;cTaBJietta Ha Puc. 3.4. 



YcTpaHeH111e aKycT111'lecK111x noMex a Tene<1>0HHOM annapaTe 

3neMeHTbl CX8Mbl M MX H83H8'f8HMe 

TpaH3HCTop VT1. MmKeT 6b1Tb 3aMeHeH TpaH3MCTopaMn KT3107, 
KT361, KT209, KT501, KT502 c JII06b1M 6yKBeHHhIM MH.ZJ;CKCOM. Ko3¢qm­
u:neHT ycnJieHM.H rro TOKY h213 TpaH3MCTopa VT1 ,ZJ;OJIJKeH 6bITh B rrpe.ZJ;eJiax 
20 .. .50. EcJin ncrroJih3yeTc.H TpaH3ncrnp c 6oJiblIIMM Ko3¢¢nu:neHTOM ycn­
JieHM.H, corrpoTnBJieHne pe3ncTopa R1 rro.ZJ;6npaeTc.H BhillleorrncaHHhIM Me­
TO,ZJ;OM. 

,ll;uo,ZJ;bl VD1...VD4. MoryT 6hITh 3aMeHeHbI .ZJ;MO,ZJ;aMn Tnrra K.[{521, 
K.[{213, .[{220, .[{310, .[{311 c JII06bIM 6yKBCHHbIM MH,ZJ;CKCOM. 

Pe3HCTop R1. 3a.ZJ;aeT peJKnM cMein:eHM.H ,ZJ;JI.H TpaH3ncrnpa VT1 TaK, 
qrn6b1 Ha 3Mnrrepe TpaH3MCTopa rrpncyTCTBOBaJIO Harrp.HJKeHne 2 B ± 10%. 
Tnrr pe3ncrnpOB R1 n R2 - MJIT-0,25. 

KoH,ZJ;eHcaTop C1. Crn6nJIM3npyeT peJKnM pa60Tb1 ycnJIMTCJI.H Ha TpaH-
3MCTope. Tnrr KOH,ZJ;eHcarnpa - K10-17 H aHaJiornqHb1e. 

TpaH3MCTop VT1n.ZJ;pyrne3JieMeHThI cxeMhI MOHTHpy10Tc.H Henocpe.ZJ;CTBeH­
Ho B TeJie¢oHHOH Tpy6Ke. 

To11Kn no,ZJ;KJII011eHHH M H MT. CooTBeTcrneHHO rnqKH rro,ZJ;KJIJOqeHM.H 
TeJie¢oHHOH rapHHTYPhl. IlpH IIO,ZJ;KJIJOqeHHH CXCMbl CJie,ZJ;yeT co6JIIO,ZJ;aTb 
IIOJI.HpHOCTb. 

Y cTpoiicrno rrpH aKTHBaU:HM pa3roBopHoro y3Jia TA rroTpe6JI.HeT TOK ,ZJ;O 
30 MA. 3TO OTHOCHTCJibHO 6oJibllla.H BCJIHqHHa, HO ,ZJ;JI.H OTeqeCTBCHHOH TeJie­
¢oHHOH JIHHMH He .HBJl.HCTC.H HerrpHCMJICMOH. 

Ycmpoucmeo He mpe6yem 1taJlaaKu. 

3aMeHa MMKPO<l>OHa 

.[{pyroii B03MO/KHbIH BapHaHT - 3aMeHa yroJibHOro MHKpo¢otta 3JICKT­
peTHbIM M HCIIOJib30Bami:e B KaqecTBe ycnJIMBaIOiu:ero TOK 3JICMCHTa IIOJie­
BOro TpaH3HCTOpa (Puc. 3.5). 

C1 
22.0 

(168) 

Puc. 3.5. 3JieKTpHqeCKa.H cxeMa yCTpoiicTBa 

c 3JieKTpeTHhIM MHKpocpoHOM H IlOJieBbIM TpaH3HCTOpOM 
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.ll:aHHbIM aJieKTpOHHbIM y3eJI He Tpe6yeT co6JIIo;rJ;emrn IIOJIHpHOCTH, H rro-
3TOMY B03MOJKHOCTH aTOro ycTpoii:crna HeCKOJihKO umpe. OT 11pe,n;hl,11;y:rn;eii: 
ary cxeMy OTJIH'IaeT 6oJibllia.H CTa6HJibHOCTb H BbICOKa.H qyBCTBHTeJihHOCTb B 
coqernHHH c BblCOKoii: 110Mexo3a:rn;H:rn;eHHOCTbIO. TaKHe rrapaMeTphl o6ecne­
qwBaIOT aJieKTpeTHbiii: MHKpocpoH BM1 H rroJieBoii: TpaH3HcTOp VT1. IIocTo­
HHHoe HarrpHJKemre B ToqKax M H MT He rrpeBhlmaeT 6 B, qTQ OKa3hmaeTCH 
rroJie3HbIM rrpH HaJIHqHH rrapaJIJieJibHO 110.n;KJIIOqeHHoro BTOporo TA. 

3neMeHTbl cxeMbl .... MX H83H8'4eHMe 

MeKpocl>oH BM1. C peKOMeH.n;yeMhlM aJieKTpeTHbIM MHKpocpoHOM 
MK3-3 y3eJI HMeeT qyBcTBHTeJibHOCTb 400 ... 500 M.B/Ila (orrpe,n;eJI.HeTCH 
aJieKTpwqecKHMH xapaKTepHCTHKaMH MHKpocpoHa). TaKa.H qyBcTBHTeJih­
HOCTb o6ecrreqwBaeT xopomyro CJibilliHMOCTh roJioca a6oHeHTa Ha ,11;pyroM 
KOH:qe TeJiecpoHHOii: JIHHHH (y .n;pyroro KoppecrroH.n;eHTa), ,n;aJKe ecmt rrep­
BhIM a6oHeHT 6y,n;eT fOBOpHTb HerpOMKO H Ha paccTOHHHH .no noJiyMeTpa OT 
Tpy6KH (MHKpocpoHa). 3TO 1103BOJI.HeT paccMaTpMBaTb yCTpOMCTBO .n;aHHO­
ro ycHJIHTeJIH KaK rrepcrreKTHBHOe B rrJiaHe OCHOBbl ,ZJ;JIH Y3Jia TeJiecpOHHOH 
rpoMKOii: CBH3H (TA B peJKHMe ~crrHKepcpoH~ ). MwKpocpoH MK3"3 MOJKHO 
3aMeHHTb .n;pymM, aHaJiomqHhIM, HarrpHMep MK3-333B, HO TOr,n;a 11yBc­
TBHTeJihHOCTh ycHJIHTeJIH yMeHhlliHTCH rrpHMepHo B,n;Boe. 

Ilm1eeoii TpaHaecTop Kil5016. Ilpw Heo6xo,n;HMOCTH MoJKeT 6hITh 3a­
MeHeH TpaH3HCTopoM KII501cJI106h1M6yKBeHHhIM HH,n;eKcoM (HJIH aHaJIO­
fHqHbIM). MoJKHO TaKJKe wcrroJih30BaTb qacTb MHKpocxeMbI 
1014KT1A. .. 1014KT1B. BhIBO,ZJ;hI aToii: MHKpocxeMhI (co.n;epJKa:rn;eii: ,Zl;Ba o.n;­
HOTHIIHbIX TpaH3HCTopa) COOTBeTcTByIO:rn;He BbIBO,ZJ;aM TpaH3HCTopa 
KII501, noKa3aHhI Ha Puc. 3.5. 

Bee noCTOBHHble peaecTOpbI THna MJIT-0,25. 
HenoJIBpHhlii Ko~eHcaTop. T11n KoH,ZJ;eHcaTOpa - K 10-17 H aHaJIO­

rwqHbJe. 
0KCH,1Ulbie KO~eHcaTophl mna K50-29, K50-24, K50-35 H aHaJiomq­

Hhie. 
,ZJ;uo.zu,1 VD1. .. VD4. MoryT 6bITh 3aMeHeHhI .n;110,11;aMH mna K.ll:521, 

.ll:220, .ll:310, .ll:311, K.ll:213 c JII06hIM 6yKBeHHhIM HH,n;eKcoM. 

YcmpoiicmBo tte mpe6yem ttaJZaaKU. 
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YCMnEHMErPOMKOCTM 
B nPOBOAHOM TEJlE<l>OHHOM 
AnnAPATE 

IloJib30BaTeJIH 06b1qHbIX rrpOBO.ll;HbIX TeJie<t>OHHblX arrrrapaTOB qacTO 

He.ll;OBOJlbHbl ypOBHeM rpoMKOCTH B HHX. 3Ta rrpo6JieMa TeM 6oJiee aKTy­

aJibHa, qTo cpe.zi;H HaCeJieHHSI, IIOJib3YIOIUefOC51 ycJiyraMH aBTOMaTHqecKHX 

H HHblX TeJie<t>oHHblX CTaHUHH, MHOfO JIIO.ll;eH IIO)KHJIOfO B03pacTa c IIOHH­

)KeHHblM cJiyxoM. Me)K.ll;y TeM cym;ecTByeT rrpocrnii: crroco6 yBeJIHqHTb 

rpoMKOCTb ( CJiblIIIHMOCTb) TeJie<t>oHHoro arrrrapaTa (TA) rryTeM IIOBblIIIe­

HHSI ypoBHSI cHrnaJia Ha TeJie<t>oHHOM KaHaJie. Ha Puc. 3.6 rroKaJaHa cxeMa 

rrpoCTOfO ycHJIHTeJISI HarrpmKeHHSI, peaJIH30BaHHaSI Ha O.ll;HOM TpaH3HCTO­

pe, H ee MO)KHO co6paTb 3a O.ll;HH Beqep. 

BF1 TK-67H 

3eneHblii +--ji--+...---1 
Ct 
3.3 

+ 

VT1 
KTS02r 

~---KpaCHblii 

Puc. 3.6. 3JieKTpHqecKrui: cxeMa ycHJIHTemr Hanp.1DKeHH.H lJ.Jl.H TA 

3neMeHTbl cxeMbl 111 111x Ha3Ha'teH111e 

HenomipHhlfi KOH,lleHcarop Ci. He rrporrycKaeT rrocTOSIHHyro cocrnB­

JISIIOIUYIO HarrpSI)KeHHSI B 6a3y TpaH3HCTOpa VT1H6ecrrperrSITCTBeHHO rrpo­

rrycKaeT rrepeMeHHbIH TOK. THrr KOH,n;eHcarnpa - K10, K26, K,l{4-23 HJIH 

attaJiorH'lHbIH Ha pa6o'lee Hanp.S1)KeHHe He Mettee 10 B; MO)KeT HMeTb eM­

KOCTb B .zi;HaIIa3oHe 1...5 MK<ll (6oJiee BblCOKHe BeJIHqHHbl He)KeJiaTeJibHbl). 

Kott.zi;eHCaTop MO)KeT 6b1Tb COCTaBJieH H3 .zi;Byx IIOCJie.zi;oBaTeJibHO BKJIIOqeH­

HblX OKCH.ll;HbIX KOH.ll;eHCaTOpOB (IIJIIOC K IIJIIOcy HJIH MHHYC K MHHycy) TH­

na K50-12 HJIH attaJiomqHhIX. 

Peaucrop R1• 3a.zi;aeT cMem;eHHe B 6a3y TpaH3HCTopa VT1, o6ecneqH­

Ba51 pe)KHM ycttJieHHSI 6e3 HCKa)KeHHH. He3HaqHTeJibHO HJMeHSISI conpo-
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TMBJiem1e 3TOro pe3MCTopa, MO)KHO KoppeKTMpoBaTh ycirneHMe 3ByKa. Tm1 
pe3Mcrnpa - JIIo6oM: c MOIUHOCThIO pacce51HM51 0.25 BT. 

TpaH3HCTop VT1. Mo1KeT 6b1Th 3aMeHeH Tpatt3HCTopaMM KT361, 
KT3107 c JII06hIM 6yKBeHHhIM MH,n:eKCOM, a TaKIKe repMaHMeBhIM Tpatt3MC­
rnpoM p-n-p rrpoBO,ZJ;MMOCTM TMIIa MII40A, MII26 M attaJIOrM'!HhIMM. Xo­
ponrne pe3yJihTaThI rroJiy'!aIOTC51 TaKIKe npM MCIIOJih30Bamrn B Ka'!ecrne 
ycMJIMTemi: repMaHMenoro MaJioruyM51IUero TpaH3McTopa MII39E. 

,l(HO,ZJ;bl. MoryT 6bITb 3aMeHeHhI JII06bIMM M3 cepttM: K.U102, .U223, 
.il226, .il310, M aHaJIOfM'!HbIMM. 

3neMeHTbl c6opKM 

3JieMeHTbl cxeMbl 3aKpenJI51IOTC51 HaBeCHblM MOHTa:>KOM M pacrroJiara­
IOTC51 BHYTPH Kopnyca TeJie<t>oHttoii Tpy6KH. Y cTpo:iicTBO no,n:KJIIO'laeTrn B 
COOTBeTCTBHH c o603Ha'!eHHeM Ha cxeMe K coe,ZJ;HHHTeJibHblM npOBO,ZJ;aM Te­
Jie<t>OHHOH Tpy6KH, KOTOpbie, KaK npaBHJIO, MMeIOT KpaCHblH, 6eJiblM M 3eJie­
HblM IIBeT. B cJiyqae npoBo,n:oB ,n:pyroM: IIBeToBoM: raMMoii peKoMeH.n;yeTc51 
no.n;KJIIO'laTb yCTpoM:crno cJie,n:yIOIUHM 06pa30M: 

KpaCHbIH fl 6eJibIM (Ha cxeMe) - napaJIJieJibHO MMKpOcpOHHOMy KancIO­
JIIO, npH 3TOM HX pacnpe,n:eJieHHe cpa3 ( «IlOJIIOCOBKa») He npHHIIHilllaJibHO; 

3eJieHhrii (Ha cxeMe) - K TpeTbeMy rrpoBo.n;y B Tpy6Ke TA, BbIBe,n;enno­
MY K HaymHHKY (TenecpoHHOMY KancIOJIIO). 

Ycmpoucmeo ue mpe6yem 1laJtadx:u . 

.ilaHHOe ycTpOHCTBO HOpMaJibHO pa6oTaeT co BCeMH THIIaMM OTe'!eCT­
BeHHblX TA, BhmymeHHbIX "'Bo npeMeHa uap51 fopoxa», n cooTBeTcrneHHO 
co BCeMM H3BeCTHblMH TeJiecpOHHbIMM KanCIOJI51MH c conpoTMBJiemi:eM Ka­
TYIDKH 50 .. .500 OM. EcJIH Ha KancIOJie ecTb o603Ha'leHHe rroJIIOCOB «:+» H 
«-», OH IlO,ZJ;KJIIO'!aeTC.lI TaK, KaK IlOKa3aHO Ha cxeMe. 

c IlOMOIUbIO 3TOfO ycHJIHTeJI51 Hanp51)KeHHe CHfHaJia Ha TeJiecpOHHOM 
KaHaJie yneJIH'IMBaeTcH 6oJiee 'leM B 5 pa3, 'ITO .n:enaeT neperonopb1 no TeJie­
cpoHy npmrrHhIMH H KOMtPOPTHbIMH. 



YCTPAHEHMEHEMCnPABHOCTEM 
B 3nEKTPOHHblX TEnE<l>OHHblX 
AnnAPATAX 

CaMaH pacnpoCTpaHeHHM HewcnpaBHOCTh aJieKTpOHHhIX TeJieQ>OHHbIX 
annapaTOB - OTCYTCTBiie Ha6opa HOMepa, KOTOpoe MO)KeT IiMeTh MeCTO no 
pa3HhIM npnqwHaM. BoT nepeqeHh npwqwH B nopH,nKe qaCTOThI wx npoHB­
JieHHH Ha npaKTHKe: 

- HeHcnpaBHOCTh n:enH nHTaHHH MHKpocxeMbl aJieKTpOHHOfO Ha6opa 
HOMepa (MC 3HH); 

- BHyTpeHHHH HencnpaBHOCTh MC 3HH; 
- BhlXO,U M3 CTpOH TpaH3HCTOpOB HMnyJihCHoro (11K) HJIH.pa3rOBOpHO-

ro (PK) KJIIOqeii: (ycHJIHTeJieii: TOKa). 
y CTpaHeHHe 3THX CHCTeMaTuqeCKH B03HHKaIOIUHX HencnpaBHOCTeii: 

Ba)KHO CaMO no ce6e, HO eme Ba)KHee MeTO,U HX ycTpaHeHHH, KOTOpbIM no3-
BOJIHJI 6hI pa,UHOJII06HTeJIIO 6bICTpO orrpe,neJIHTh HeucnpaBHOCTh TeJieQ>oH­
HOro annapaTa (TA) H ero Y3JIOB H ycTpaHHTb ee. 

Ilpe)K.l{e qeM orrpe,neJIHTh pa6oTOcnoco6HocTh MC 3HH, cJie,nyeT npo­
BepHTh n:enh ee nnTaHHH, co,nep)Kamy10, KaK npaBHJIO, orpaHnqnTeJihHhIM 
pe3HCTOp, ,UHO,U H OKCH,UHhIM KOH,UeHcaTop. 3Ta THnOBM n:errh MO)KeT o6ec­
nequBaTh nnTaHne MC 3HH KaK ,no HMnyJihCHoro KJIJOqa, TaK H nocJie He­
ro. B nepBoM cJiyqae IIHTaHHe MC 3HH npn cpa6aThrnaHHH 11K HHK'.or.ua 
He OTKJIJOqaeTcH. Bo BTopm.i cJiyqae nnTaHHe MC 3HH HeKOTOphIX TA 
KOMMyTwpyeTCH npH H3MeHeHHH pe)KHMa, qTO rrpHBO,UHT K He3HaquTeJih­
HOMY CHH)KeHHIO IlOTpe6JieHHH TOKa MHl(pocxeMOM. 

MeCTo coe,nnHeHHH Bhixo.ua MC 3HH H 11K Ha TpaH3HCTopax VT1, 
VT2 (o6o3HaqeHHe aBTopa) HJIJIIOcTpnpyeT Puc. 3.7. . 

qT06h1 y,nocToBepHThCH B ucnpaBHOCTH MC 3HH, Ha,no H3MepnTh Ha­
npH)KeHHe Ha KOJIJieKTopax TpaH3HCTOpoB 11K 3HH. EcJIH aTO HanpH)Ke­
HHe MeHhme +5 B, oqeBH.UHO, npo6HThI .UHO.UhI BhrnpHMHTeJibHoro MocTa Ha 
Bxo.ue TA B MecTe no,nKJIJOqeHHH K T JI. EcJIH HanpH)KeHIIe B aTOM yJJie 
6JIH3KO 3HaqeHmo +60 B, a HanpH)KeHne Ha 6a3e rrepBoro TpaH3HCTOpa HK 
6JIH3KO HYJIIO, oqeBH.UHO, TpaH3HCTOphI 11K ncrrpaBHhI, a HencrrpaBHOCTh 
HMeeTCH BO BHyTpeHHeii: cxeMe MC 3HH, ua ee Bh1xo,ne, KOTOphlii: ~rrpo6nT 
Ha Macey~ H 3a3eMJIHeT 6a3y rrepBoro TpaH3HCTOpa 11K (VT1), TeM caMbIM 
3arrupM KJIIOq Ha VT1, VT2 (Puc. 3.7). qT06b1 y6e,nHThCH B aTOM, ua.uo 
oTcoe,nHHHTh Bh1xo.u MC 3HH OT 6a3hI TpaH3HCTopa VT1 (rnq1<a A Ha 
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rnaaa 3. YcTpoicTaa Tenecl>oHMM 

PHc. 3.7): ecJm Hanp}DKeHne Ha KOJIJieKTopax VT1 n VT2 OKIDKeTc.si: B AHa­
na3oae 5 ... 15 B, 3Ha'IHT, npe.ZJ;no.n:o:>Keane Bepao, n MHKpocxeMy 9HH cJie­
tJ:yeT 3aMeHHTb. 011eBH)l;HO, '!TO, HtJ;.sJ OT npoTHBHOfO, MO:>KHO npoaepHTb 
ncnpaBHOCTb HMIJYJihCHOro KJIIO'la . 

.ll:AA npoaepKH npaBHJibHOCTH pa60Tbl TpaH3HCTOpHOro KJIIO'la, HJIH 
ycHJIHTeJI51 TOKa, K 6a3e nepBoro TpaH3HCTopa VT1 npn 0Tcoet1:nHeHHOM 
BbIXO,ZJ;e MC 9HH HMO riotJ;KJIIO'lHTh MHKpOBhIKJIIO'laTeJih SBi c qmKca­
uneii: cocrn.si:Hn.si:, aanpnMep MHHH-TyM6Jiep MTS-1 (Ha PHc. 3.7 noKa3aH 
rryHKTnpoM). B pa3oMKHYTOM cocTO.sJHHH SB1 aanpa:>KeHne B 06ne.n;1rneH­
aoii TO'IKe KOJIJieKTopoB VT1, VT2 .ZJ;OJI:iKHO 6bITb B npet1:eJiax 5 ... 15 B, a 
npn 3aMbIKaHHH KOHTaKTOB SB 1 OHO .ZJ;OJI:iKHO yBeJIH'IHTbCH B TeJiecPOHHOH 
JIHHHH 11..0 +60 B. EcJIH 3Toro He npoH30mJio, 3Ha'IHT, ~npo6ttTbI~ TpaH3HC­
Top VT1 HJIH VT2. Ilpn Bblxo.n;e H3 cTpoa tJ;IDKe o.ZJ;uoro H3 HHX :>KeJiaTeJibHO 
3aMeHHTb o6a, npH'leM Ha oreqecTBeHHhle aHaJIOfH, TaK KaK IIOCJielJ,.HHe 60-
Jiee ycTOH'IHBbl K nepeHanpa:>KeHHIO H HMilYJibCHOMY xapaKTepy pa6oTbl 
)laHHoro y3Jia . .ll:Jia 3aMeHbl TpaH3HCTopoB l1K no.ZJ;XOtJ:.sJT KT503. 

AHaJIOrH'!HO npoBepaeTca cocTOHHHe pa3ronopHoro Y3Jia (PK), ecJm 
OH 3a.ZJ;eii:cTBoBaH B cxeMe TA. 

EcJin ace :>Ke HencnpasHOCTh o6Hapy:>Ketta B uenn nnTaHna MC 9 HH, 
He H3MeHaa cxeMbI H He TpaT.si: BpeMH Ha peMOHT TA, pa3yMHO npo.ZJ;y6JIH­
poBaTh muam1e MC 3HH TaK, KaK ::JTO noKa3aHo Ha PHc. 3.8. 

K nepe1<111o~are1110 
pelKHMOB (pbl~HOMy 

~-- IU!H repKOtry) 

R1 

K MC3HH A 47K VTI, VT2 
KT503r • I SB1) 

... K paaroeopHOMY 
'f3/1Y 

Puc.1.7. T1m0Boe coe.nttHeHtte Bb1xo.na 
MC 3HH H HMTIYJihCHoro 

-rpaH311CTOpHoro KJIIO'Ia 
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VD1,VD2 
K)'.1522A 

K nepeK11IO'faren10 
pelKHMOB (pbl~HOMY 

IU!H repKOHY) 
R2 
100K 

• C1 
10.0 
(168) 

Puc.1.8. CxeMa no.nKJiro'leH11.sI 
.ny6n11py10II1ero n11TaH11.sI K MC 3HH 



mABA4 



«AXMnnECOBA nS1TA» AAT'iMKOB 
ABM>KEHMS1 

B Kaqecrne ClffHa.mrnaTopoB H ,n:aTqHKOB - yCTpoifcTB H3MepeHHM H oT­

KJioHeHHa orrpe,n:eJJeHHbIX rrapaMeTpOB - pa.l{HOJJI06JneJIH HCIIOJib3YIOT ca­

Mble pa3Hble, rropoif He06biqHbie rrpH6opbI. 0,n:HHM H3 HHX HBJI}leTca 6bITO­

BOH BbIKJIJOqaTeJib ocnemeHHa Ha ocHone ,n:aTqHKOB ,nnmKeHHa. Ilpw paanaa­

Ke no mnamuo, T.e. Kor.n:a ,n:aTqHKH ,n:BH:a<eHHa BKJnoqeHbI qepea oT,n:eJibUbie 

rrpeo6paaoBaTeJIH, IIOHM:>KaIOmHe Harrpa)KeHHe MCT()qHHKOB IIHTaHHa, Ha-

6JIIO,l{aeTca HHTepecHbIH acpcpeKT. TaK, rrpH BKJIJOqeHHH pa.l{HOCTami:mi: 

«JleH-B» c cpm<cHponaHHoif qacTOTOH 36 ... 42 Mfn B pe:>KMMe «rrepe.zi:aqa» B 

5 M OT ee aHTeHHbI cpa6aTbIBaIOT 6bITOBble BKJIIQqaTeJIH Ha OCHOBe ,l];arqHKOB 

,l{BH:>KeHHa, TeM CaMblM IIOKa3bIBM, qTo aK06bI KTO-TO HaXO,l{HTC}l B 30He KOH­

TPOJia. 3To Ha6Jiro,zi:eHHe, rrpoBe,n:eHHOe c paaHbIMH ,zi:aTqHJ<aMH ,zi:BH:>KeHHa, 

rroaBoJrneT BbHIBHTb CHCTeMHbIH xapaKTep aToro He,n:oCTaTKa. KoHeqHo, HHK· 

TO He rrpe,n:JiaraeT OTKa3bIBaTbCa OT HCIIOJib30BaHirn TaKHX ,zi:aTqHKOB ,l{BH:>Ke­

HHH, TeM 6oJiee qrn OHM rrpoqHo BOillJIH B Halll 6bIT, rrorryJiapHbl B pa3JilfqHblX 

ccpepax H HHor.zi:a rrpocTo HeaaMeHHMbI. 0JJ:HaKo, KaK ronopHTca, «rrpe,zi:yrr­

pe)K.lJ:eH - aHaqHT noopy:>KeH». )l.pyrHMH CJIOBaMH, HY:>KHO Jiyqllle 3HaTb He­

,zi:ocTaTKH rrpH6opoB, qT06bI rrpaBHJlbHO c HHMH «60pOTbC.R:». 

obITOBbie BbIKJIIOqaTeJIH ocnemeHH.R: Ha ocHoBe rrHpoaJieKTpMqecKoro 

,zi:aTqHKa ,l];BH)KeHHfl pearHpyIOT Ha H3MeHeHHe HHcppaKpacHoro (HK) cpoHa 

B IIOMemeHHH. B Kaqecrne TaKHX ,n:aTqlfKOB MO)KHO HCIIOJib30BaTb rrpH6opbI 

IRA-E410, IRA-E700QW1, IRA-E900ST1, IRA-E940ST1QW1, 

IMD-B101-01, IMD-B102-01 H HX Mo,zi:HcpHKaQHH. 3rn ,zi:aTqHKH OTJIHqaeT 

BbICOKafl qyBCTBHTeJibHOCTb H If36HpaTeJibHOCTb, KOMilaKTHOe HCIIOJIHe­

HHe, HH3KOe IIOTpe6JieHHe aHepmH (He 6oJiee 50 MA rrpH HaJIHqlfH HCIIOJI­

HHTeJibHOro peJie ). 0HH MOryT HCIIOJib30BaTbca KaK ,zi:eTeKTOpbI IIJiaMeHH, 

,zi:eTeKTOpbl rrpHCyTCTBHa JIIO,n:eM:, aBTOMaTbl BKJIIOqeHHa CBeTa, peampyIO­

W:He Ha rrepeMemeHHe B 30He KOHTpOJia. 

ABTop rrponeJI aKcrrepHMeHT H o6Hapy)KHJI tteo6b1qHoe caoifcrno ,n:aT­

qHKOB ,l{BH:>KeHH}l - JIO)KHOe cpa6aTbIBaHHe, T.e. cpa6aTbIBaHHe npH OT­

cyTCTBHH JIIO,n:eif HJIH )KHBOTHbIX B aoHe KOHTpoJia. IlpHcrroco6HB HecKOJib­

KO pa,zi:Horrepe,zi:arom:Hx yCTpoifcrn Ha pa3JIHqttyIO qacrnry n pa3HbIX rroMe­

meHH.R:X, aBTOp aacpHKCHpOBaJI HX B3aHMO,l{eHCTBHe c yCTpOHCTBaMH 

6bITOBbIX BbIKJIIOqaTeJieif ocaemeHH}l Ha OCHOBe ,zi:aTqllKOB ,l{BH:>Kemrn. Iloc-
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......................... «AxMnnecoaa nswTa» A8T"IMKOB ABMlKeHMSI 

KOJlbKY 6bITOBbie BblKJIIOqaTemi: OCBem:emrn: Hepe,n:KO ycTaHaBJIHBaIOTC51 B 
qacTHOM CeKTOpe c JII06oM: <}>opMOH co6cTBeHHOCTH, npe,n:cTaBJI51eTC51 HeMa­
JlOBaJKHblM OCBeTHTb TaKOH acneKT JIOJI<Horo BKJIIOqeHH51 .n:aHHbIX .n:aTqH­
KOB, KaK HX npOH3BOJihHYIO peaKU:HIO Ha pa60TaIOID:YIO p51,n:OM pa,n:HOCTaH­
U:HIO KB-YKB ,n:Hana3oHa. 

IlpH BIOIIOqeHHH B peJKHMe «nepe,n:aqa~ MaJIOMOID:Hbie (.n:o 1 BT) 
Cn-Bn pa,n:nocTaHU:HH THna «IlnJion, «fpo,n:Ho~P~, «YpaJI-P~, HacTpOeH­
Hb1e Ha qacToTy 27.120 ... 27.285 Mfu: H Haxo,n:.SIII(HeCR Ha paccTORHHH 20 M, 
H ,n:aTqHKH ,n:BHJI<emrn: He cpa6aTbIBa1<n. EcJIH BKJIIoqHTh B peJKHMe «nepe­
,n:aqa~ 60.Jiee MOllJ:HbIH HCToqm,:K pa,n:HOCHrHaJia, HanpHMep pa,n:HOCTaHllHIO 
«JleH-B~ BhIXO.D:HOH MOID:HOCTbIO 15 BT, npoH3oM:,n:eT JIOJI<Hoe cpa6aTbIBa­
HHe BblKJIIOqaTeJI51 Ha OCHOBe .n:aTqHKa .D:BHJKeHH51, pacnoJIOJKeHHOro B co­
ce,n:HeM IlOMem:eHHH.Ha TOM JKe paccT051HHH OT pa,n:HOCTaHU:HH Hee aHTeH­
Hbl.. 

Pa,n:HocTaHU:HH THna «JleH~ BhmycKaJIHCb B TpexqacTOTHOM HcnoJIHe­
HHH, coorneTcrneHHO ,n:JIJI pa,n:HOCB513H Ha qacrnrnx 33.0 ... 39.0 Mfu:, 
39.025 ... 48.5 Mfu:, 57.0 ... 57.5 Mfu:, c pa3HOCOM no qacToTe MeJK,n:y coce.n:­
HHMH KaHaJiaMH 25 Kfu:. HaH6oJiee nonyJIRpHbIMH KoMnJieKTaMH «JleH-B~ 
51BJI51IOTC51 COOTBeTCTBeHHO aBTOM06HJibHM (1P21B-3), CTallHOHapHM 
(1P21C-4) H u:eHTpaJibHa51 ,ZJ:HCileTqepCKM ceTeBM (1P21C-5) CTaHU:H51 c 
aBapHHHbIM nHTaHneM. B OTJIHqHe OT nepeHOCHOH CTaU:HOHapHaR cTaHllHR 
MOJKeT pa6oTaTb Ha HecKOJihKO KaHaJIOB. CTau:noHapHM CTaHU:HR KOMn­
JieKTyeTCR pa30BhIM HCToqHHKOM nnTaHHR HanpRJKemi:eM 13.5 B c noJie3-
HhIM TOKOM .n:o 7 A. ,llJI51 BCeX CTaHllHH npe.n:ycMOTpeH pe)l(HM pa6oTbl CHM­
nJieKCHOM qacTOTHOM MO.D:YJI.R.llHH, T. e. c np1rny.n:nTeJibHbIM nepeKJiroqeHH­
eM npHeM/nepe,n:aqa. HaH6oJiee coBpeMeHHhie cTaHU:HH aHaJiornqHoro 
KJiacca nma «fpamn-M~ 6e3 .n:onoJIHHTeJibHOro o6opy,n:oBamrn HJIH nepe­
,n:eJIOK COOTBeTCTBeHHO 3aMeH5IIOTC51 «JleH-B~ (50PTM-A2-qM, 
65PTC-A2-qM To )Ke, qrn n 67PTM-A2-qM, coorneTcrnyroT 1P21C-4, 
51PTC-A2-qM). MaKCHMaJihHM MOID:HOCTb nepe,n:aTqHKa TaKOH pa,n:Ho­
CTaHU:HH - 15 BT. 

IlpH rrpoBe,n:emm SKCnepHMeHTa HCII0.7Ib30BaJIHCb .n:aTqHKH .D:BH)l(eHH51 
rnna 43801, 43802, 43811, 43812 (rrpon3Bo,n:crno Cl>Pf), LX02, LX03, 
LX04 ( c aBTOMaTnqecKMM pacno3HanattneM ,n:HR H noqn M pyqnoii peryJIM­
poBKOH qyBCTBHTeJihttocrn), Pyronix Colt XS (rrpoH3Bo,n:crno BeJIHKo6pn­
TaHMH) (,n:JI.SI oxpaHHhIX cncTeM). Bee ,n:aTqHKH HMeIOT TMII 3am;HTbI IP X4, 
aHaJIOrHqHoe Ha3HaqeHHe M CTaH,n:apTHO pearnpyIOT Ha clKTHBHOCTb 6JIH3KO 
paCIIOJIO)l(eHHOro pa.n:norrepe.n:aTqMKa, T.e. BKJIIOqaK)T HCIIOJIHHTeJibHOe pe­
Jie, KOHTaKTbl KOToporo paccqHTaHbl Ha KOMMYTallMIO CeTeBOH Harpy3KM B 
u:errM 220 B c TOKOM .n:o 3 A. Pa3JIMqne MeJK,n:y YKa3aHHhIMH TttrraMH ,n:aTqH­
KOB .D:BHJI<eHH51 B ,n:aHHOM cJiyqae Hecym:ecTBeHHO - qacTb H3 HHX, HarrpM· 
Mep rrpH6op LX02, o6Jia,n:aeT BcTpoeHHhIM cBeToqyBCTBHTeJibHhIM Y3JIOM, 
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rnaaa 4. KoHCTPYKl-'MM AllR oxpaHbl M 6e3onacHocTM 

He II03BOJU:IIOIIUfM BKJIIO'IaTb Harpy3KY ( OCBeUieHtte) B CBeTJIOe BpeMH cy­

TOK, a TaKJKe Y3JIOM pery.JittpOBKH 3aJJ;epJKKH BpeMeHH BbIKJUO'IeHHH. 3TH 

cepBHCHbie cpyHin.J;HH 6e3yCJIOBHO y.uo6Hbl .UJIH IIOJib30BaTe.JIH nptt6opoB, 

HO B .uaHHOM aKcnepuMeHTe rrpHHUHIIHaJihHOR pOJm He urpaIOT. BaJKHO, 

'ITO I1K-.uaT'IHKH .UBHJKeHHH, Ha OCHOBe np1rne.ueHHbIX BbIIIIe rmpoa.JieKT­

puqecKHX .ueTeKTOpOB, pearupyroT Ha a.JieKTpOMafHHTHOe IIOJie B ,UHana30-

He qacTOT 250 ... 320 Mfu, 510 ... 710 Mfu u 750 ... 1000 Mfu rrpu HarrpHJKeH­

HOCTH IIOJIJI 10 .. .15 B/M (.UaHHble B3JITbl H3 HHCTpyKIJ;HH no ycTaHOBKe .uaT­

'IHKOB .UBHJKeHH.SI 43801-43812 H crrpaBO'IHblX .uaHHblX nupoa.JieKTpnqec­

KHX .uaT'IHKOB H MO.Uy.JieH I1K H3.JiyqeHH.SI cpupMbl ~CHMMeTpOH~ 3a 2004 r.). 
3nIM o6n.SICHJieTc.SI JIOJKHoe cpa6aTbrnattue MK .uaT'IHKOB .UBHJKeHH.SI rrpn 

rrepexo.ue 6m1.3KO pacrro.JioJKeHHOR paJJ:HOCTaHUHH B peJKHM ~rrepe.zi:aqa~. 
Harrp.SI)l(eHHOCTb rro.JIJI 51B.JI51eTc.SI BecbMa yc.JIOBHhIM rroKa3aTe.JieM, H orrpe­

.ueJIHTb paccTOJIHHe, rrptt KOTopoM pa6oTa PaJJ:HOCTaHunn He BmrneT Ha rrn­

poa.JieKTpnqecKHH .uaTqHK, y.uaJioCb TO.JibKO onhlTHbIM rryTeM, nepeMeUiaJI 

.uaT'IHK OT pa.unocTaHUHH n ee aHTeHHbI. B .uaHHOM c.Jiyqae aTo paccT051HHe 

cocTaBH.JIO 6oJiee 50 M, n OTHOIIIeHHe 10 ... 15 B /M ( TaK )Ke, KaK n YKa3aHHaJI 

qaCTOTa BJIH.SIHH.SI) MOJKHO paCCMaTpHBaTb TOJibKO KaK OTHOCJITeJibHhlR rra­

paMeTp. 

Ha npmcmwce a.!l.R JlOJIC1lOlO cpa6ambt8ll1lUR 6btm080lO aamttwca aaU.J1Ce-
1lWl, 'limo noameep:J1Caaemca aa1l1lblM 31'CnepUMe1lmOM (aocmamO'll1lO noM 
3Jletcmp0Mamum1tou u1taYKUiUU c ttacmomou 27 ... 42 MI'Ui). 06amoM1te ctca-
3a1lo 1lU 8 oa1lOM pelllG.l•te1lmupy10WieM, 1lU 8 oa1lOM cnpa80t/1lOM aotcyMe1lme. 

3JieKTpoMafHHTHOe IIOJie MO)l(eT C03,UaBaTbCJI He TOJlbKO rrepe.uaT'IH­

KOM pa.unoCTaHIJ;HH, HO H .upyrnMM rrp:tt6opaMM. 3TO cJie.uyeT MMeTb B BM.icy 

rrpn ycTaHOBKe H 9KCIIJiyaTaUMH I1K-.uaT'IHKOB .UBH)l(eHHJI B 6bITOBblX yc­

JIOBM.SIX H rrpeJK,Ue BCero npM ycTaHOBKe ycTpOHCTB oxpaHHOH CHfHaJIM3a­

IJ;lflf. B I<aqecrne peKOMeH.uaIJ;MM: JKeJiaTe.JibHO ycTaHaBJIMBaTb 6hlTOBhle n 

oxpaHHhle ycTpOHCTBa Ha OCHOBe IIMpOaJieKTpnqeCKttX .uaTqlfKOB .UBM)l(e­

HH51 B.UaJilf OT B03MO)l(HhlX aJieKTpOMarHMTHbIX IIOMex H aKpaHMpOBaTb Ha­

rrpaBJieHne B03MO)l(HOro HecaHKUHOHMpOBaHHOfO B03,UeHCTBlf.SI aJieKTpo­

MafHMTHOro II0.71.SI c ueJibIO coxpaHMTb IlOJie3HYIO (H oxpaHHyro) <l>YHKUHIO 

.uaTqMKa, a 3HaqttT, CTa6MJibHOCTb pa60Tbl yCTpOHCTBa H 6e3orraCHOCTb JIIO­

.ueH:, 'lbH lfHTepeCbl rrpM3HaH 3aUIHUiaTb .UaHHhlH aJieKTpOHHhlH ,UaT'IHK. 
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cornACYIOU.UAE KACKAAbl 
B CMnOBblX Y3nAX YnPABnEHMSI 
HArPY3KOM 

Ba)KHOH qacTbIO aJieKTpHqecI<oH cxeMbI pa,n:HOJII06HTeJihCKHX ycT­
poifcTB aBTOMaTHKH HBJI.HIOTC.H 0K0Heqnb1e, HJIH corJiacyrom:He, Y3JibI. OT 
aJieMeHTOB ycToii:qHBOCTH K neperpy3KaM, IIOiKapo- H aJieKTpo6e30IIaCHOC­
TH TaKHX y3JIOB 3aBHCHT o6m:M Ha,n:e:IKHOCTb Bcero ycTpoii:crna. Y:IKe MHOro 
JieT pa.n:110JII06HTeJIH co6J1pa10T co6crnettHbie KOHCTPYKUHH Ha MHKpocxe­
Max. 0.n:naKO 60JibillHHCTBO umppOBbIX rrorryJI.HpHbIX MHKpocxeM He co.n:ep­
)KaT y3Jia ynpaBJiemrn MOII(HOH narpy3Ko:ll. 

Bb1xo,n:no:ll CHrHaJI umppoBoii KMOTI MHKpocxeMbI, KaK rrpaBHJio, 
HMeeT MaJIYIO narpy3oqnyro crroco6nocTb (S ... 10 MA), rroaToMy MoiKeT Hc­
IIOJib30BaThC.H TOJibKO c corJiacyIOII(HM KaCKa,z:{OM, ycHJIHTeJieM TOKa. 11c­
KJIIOqeHHe COCTaBJI.HIOT MHKpocxeMbl c MO:ll(HblM BhlXO,l(OM, narrpHMep 
KP1006Bl11Uswx=200 ... 250 MA) H anaJiornqnbie. 

Yaen ycMnMTenH TOK& c MHAMK8TOPOM 

0.nHH H3 Bap:ttaHTOB cxeMHoro pememrn cornacyrom:ero KacKa,na l(JI.H 
ycoBepmeHCTBOBaHH.H aJieKTpOHHbIX Y3JIOB Ha rrorryJI5IpHbIX MHKpocxeMax 
rroKasaH Ha Puc. 4.1. 

+Vn 10 ... 20 B 

VD1 
K,D,522A 

K1.1 

1~2 : 

K1 PSC9 (PC4.524.200) 

KycT·BY 
H8rp1'3KH 

Puc. 4.1. 3JieKTJlHqecKrur cxeMa y3Jia ycHJIHTeJrn: TOKa 

co CBeTO.ZJ;HO.ZJ;HhIM HH.ZJ;HKaTopoM COCTO.HHH.H 
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rnaaa 4. KoHCTPYKl.4MM AllR oxpaHbl M 6e3onacHocTM 

Ha PHc. 4.1 rrpe.ucTaBJieH cornacyromn:H KaCKa;:i; c rrpnMeHeHHeM .UByx 

KpeMHHeBbIX TpaH3HCTOpOB pa3HOM rrpoBO,lll:IMOCTH, rrpnqeM ynpaBJI.HIOII(ee 

ttarrp.si:iKeHne Vynp cocTaBJI.sieT -2 ... -5 B. Ilpn 6oJibllleM Harrp.H)KeHHH CJie­

eyeT yBeJil:l'IHTb corrpoTHBJiemi:e pe3HcTopa R2 TaK, qT06b1 TOK yrrpaBJieHH.H 

B n:errn 6a3bI TpaH3HCTOpa VT1 naxo,UMJIC.H B rrpe,neJiax 15 MKA. ,llpyrHMH 

cJioBaMH, M.H BKJIIOqeHH.H cornacyromero KacKa;:i;a H narpy3KH Hanp.~DKe­

HHe Ha Bxo.ne Vynp AOJI.IKHO 6bITb HH3KOro ypoBH.H. )'.(JI.H aTOro mmo Boc­
IIOJib30BaTbC.H 3aKOHOM 0Ma. 

y CHJieHHe KaCKa;:J;a no TOKY ,llOCTHraeT HeCKOJibKHX TblCJiq, 'ITO BIIOJIHe 

,nOCTaTO'IHO ,llJI.H BKJIIO'ICHH.H CJia60TO'IHOro aJieKTpOMarHHTHOro peJie, Ha­

rrpHMep P3C-9 HJIH aHa.nornqnoro. PeJie B cBoJO oqepe.nh yrrpaBJI.HeT Mom:­

Hoii Harpy3KOH c 6oJibIDHM TOKOM IIOTpe6JieHirn (2 ... 5 A). 1Iro6bI yrrpaB­

JIHTb cornacyrom:HM KaCKa}J;OM c IIOMOIUbIO HHBepcttoro cnrna.na BbICOKOrO 

ypoBH.H, AOCTaTO'IHO IIO,l(KJIIO'IHTb Me)K,uy BbIXO,UOM MMKpocxeMbl H TO'IKOM 

A HHBeprnp HJIH, IIOMeHHB o6a TpaH3HCTOpa Ha npn6opb1 o6paTHOH npOBO­

,ZJ;HMOCTH, H3MeHHTb IIOJIHpHOCTb BKJIIOlJeHH.H HCTO'IHHKa IIHTaIUUI. 

,Zl;Ho,zt; VD1 ucnoJib3yeTCH .UJIH Heihpa.n1f3an:nn 6pocKOB HarrpH)KeHH.H. 
CueTO,zt;HO,zt; HL1 - HH,ZJ;HKaTOp pe)KHMa. 

XapaKTepmui: oco6enHoCTb .naHHOro yJJia (CM. PHc. 4.1) - HMH'IHC H:H­

AHKaTOpa pe.IKHMa, CBeTo.uno.ua HL1. BJiaro.napH TaKOMY cxeMHOMY perne­

HHIO y.uaeTC.sI COKpaTHTb KOJIH'IeCTBO ::lJICMCHTOB H @CTpOHTb~ CBeTO.UHO,ll; B 

o6myro «CHMcpoHHIO~. IlHAHKarop HL1 6y,neT cBeTHTbC.sI npH BKJIID'ICHHH 

Harpy3KM, 'ITO y:aeJIH'IHBaeT 06my10 cpyHKU:l:IOHaJibH.OCTb yCTpoiicrna. 

T111pMCTOPHblM y3en ynpaaneHMS1 Harpy3KOM 

Ell 40BT 
Harpy3Kll 

VSl 
KY202K ... M 

-~ 

VDL.VD4 
KA2436 

Puc. 4.2. THpttcTopnhrii 
y3eJI ynpaBJieH}UI Harpy3KOH 

BCeTH 220 B 

BMecTo peJie MO)KHO HCIIOJib30BaTb 

Tl:lpHCTOpHbIM y3eJI yrrpaBJieHJrn Harpy3-
KOH. 9To HMeeT CBOH IIOJIO)Kl:ITCJibHhie 

cTopoHhI, oco6eHHO B YCTPOMCTBax, rro.n­

KJiroqaeMblX K rrepeMeHHOMY nanp.si::>Kenmo 

220 B ocBent:TeJihHOR cem: H nnTaromnx­

CH OT 6ecTpanccpopMaTOpHoro O,llHOilOJiy­

rrepHO,l(HOro HCTO'IHHKa nnTaHHH. Ha 

PHc. 4.2 noKaJan «AOBe.ueHHbln .uo yMa~ 
cornacyromnii KacKa;:i; AJIH nHTaHHH OT ce­

TH 220 B c yrrpaBJieHHeM Harpy3Koii noc-

pe.ucrnoM THpHcTOpa VSLB aTOM BapnaH­

Te «MHHYC~ Vn .sIBJI.si:eTc.si: o6m:HM npoBo,noM, He Tpe6yromnM 3a3eMJieHH.H. 

IlpH MOID:HOCTH aKTRBHOH Harpy3KH n.o 60. BT TH.pH.crop He rpe6yeT 
TCilJIOOTBO,ZJ;a. 
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- CornacylO"'Me K8CK8Abl B CMnOBblX y3nax ynpaaneHMH Harpy3KOH 

TpaH3HCTOPHblM yaen ynpaaneHHH HarpyaKOM 

Cy:rn;ecTByeT npoBepeHHbIH BapHaHT BKJIIO'leHH51 6e3peJieiittoii Harpy3-
KH cpe,11;Heil: H 6oJibIIIOH MOll{HOCTH, HanpHMep HarpeBaTeJibHbIX T3HoB H 
pe3HCTHBHhIX crrHpaJieH. 3JieKTpH'leCKa51 cxeMa ,ll;JI51 TaKoro BapMaHTa 
npe,11;cTaBJieHa Ha Pee. 4.3. 

Oco6ettttocTh ,11;attttoro y3Jia 3aKJIIO'laeT-
cJI B TpaH3HCTOpHOM yrrpaBJICHHM Harpy3-
KOH. B Ka'leCTBe Herrocpe,11;cTBeHHO ttarpeBa-

R2 ro:rn;ero sireMeHTa HCilOJih3yeTc51 Koprryc 10K 

+Vn :>30B 

T0-220 TpaH3HCTopa VT2. ,ll;rn o6ecrreqe- Vynp 

HH51 6e30ITaCHOro pe:>KHMa ero pa6oTbl TOK >--CRDt __. ..... 

KOJIJieKTopa VT2 orpaHM'lHBaeTc51 TpaH3HC- 22
K 

Vf2 
KT8196M 

TopoM VT3. Moru:HocTb, pacce1rnaeMa5I TpaH-
3HCTopoM VT2, BbI'lMCJI51eTc51 rro cj:>opMyJie 

P (BT) = IH (A)· Vn (B). 

R3 
1 ... 10 

.___ ... *CM. teKCT 

Puc. 4.J. CxeMa 
B 3aBHCHMOCTH OT Tpe6yeMoii: MOll{HOCTM cornacyromero RacRa,na .nm1 

B Ka'!eCTBe JIOKaJihHOro (MeCTHoro) HarpeBa- HarpeBaromero sJieMeHTa 
TeJrn MOryT HCilOJib30BaTbC51 TpaH3HCTOpbl c 
KopnycoM KT-27 (T0-128). TaKHe TpaH3HCTOlJbI pa6oTaKiT ycTOH'lHBO, 
oT,uaBM MOll{HOCTb pacce51HH.a .uo 25 BT. IlpH MOll{HOCTH pacce51HMR ,uo 
60 BT npe,urro'!TeHHe oT,uaeTc51 ero ~co6pary~ B Koprryce KT-28 (T0-220). 

PeaecTOp R3• PeryirnpyeT BeJIH'lMHY TOKa qepe3 Tpatt3HCTop VT2. Be­
JIM'lHHa TOKa orrpe,ueJIHeTc.a no cj:>opMyire Imax = 0.6S/R3. DOJihlllHH TOK Te­
'leT no nyTH HaHMCHblllero conpOTHBJieHH51. 

Bee nocTO.ffllHhie peaHCTOpbI nma MJIT, C2-33. Moru:HoCTb pacce.a­
HH51 Ka:>K.l(oro pe3HCTopa yKa3aHa tta aJieKTpH'IeCKOH cxeMe. 

TpauaecTop VT1. JI106oii: H3 cep1rn KT361, KT3107, KT814 c JII06bIM 
6yKBeHHblM HH,l(eKCOM. 

TpauaecTOp VT2. Moru:HhIH KpeMHHeBbIH TpaH3HCTop n-p-n npoBo,l(H­
MOCTH c TOKOM KOJIJieKTOpa Ik max > 5 A. Mo:>KeT 6bITb 3aMeHeH TpaH3MCTO­
paMH KT815, KT940, KT630 c JII06b1M 6yKBeHHhIM HH,l(eKcoM MJIH aHano­
ruY:HhIMH. 

,l(HO,ZJ;Hblii uwnpnnlTeJihHbIH MOCT VD1. .. VD4. ,lloJI:>KeH coorneTCTBo­
BaTh xapaKTepy Harpy3Klf M IIOTpe6JI51eMOMY TOKy. 

TpauaHCTop VT3. Moru:HhIH KpeMmieBbIH TpaH3HcTop n-p-n npoBO,l(H­
MOCTH c TOKOM KOJIJieKTopa h max > 5 A. 

HecMoTp.a Ha TO 'ITO Kopnyc TµaH3HcTopa VT2 npn pa60Te ycTpoiicTBa 
OT,l(aeT 6oJibIIIe TeIIJia (HapacTaHHe TenJIOOT,l(a'lH B Kopnyce pe3MCTOpa 60-
Jiee niiepTHO ), 'leM paccenBaeTc51 Ha orpaHM'lHTeJibHOM pe3HCTope R3, pe-
3HCTop no,u6npaeTC51 c MOll{HOCThIO pacce.aHH51 He Mettee 5 BT (Harrp11Mep, 
113 cepHM B3P). IlpH yMeHhllleHHH corrpoTHBJieHH51 R3 ,ZI,o e,l(HHHU H ,ZI,ecH.-
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rnaea 4. KoHCTPYK'-'"" AIH• oxpaHbl M 6e3onacHocTM 

TbIX )J;OJieii: oMa B :Qenh KOJIJie1nopa TpaH3HCTopa VT2 MOJKHo ycrnttOBHTh 

MHHH T3H (Ha COOTBeTcTByromHe ttanpHJKeHHe H MomHOCTb) HJIH pe3HC­

THBHblH HarpeBaTeJih ( cnnpaJib ). B 3TOM cJiyqae y3eJI 6y.ll;eT pa6oTaTh KaK 

cornacy10mHii: KacKa.ll;, ynpaBJIHIOmHii: pe3HCTHBHbIM HarpenaTeJJeM. 

IlpaKTifqecKoe npHMetteHne pe3HCTHBttoro HarpeBaTeJIH HJIH T3Ha 

(Ha Puc. 4.3 noKa3atto nyttKTHpoM) onpaBMHHO MH nttenrnero no.ll;orpeBa 

aKBapHyMa, ynpaBJieHHH MOmHOCThIO ttarpeBa CH)J;eHHH (3epKaJI) B aBTO­

M06HJJe H B .ll;pymx IlO.ll;06HhIX CJiyqaHx. IlpH 3TOM HCTOqHHK IIHTaHHH MH 

TaKoro yCTpoikTBa ,l(OJIJKeH o6Jia,naTh COOTBeTcrny10meii: MOmHOCThIO. 

3neMeHTbl c6opKM 

IlpH MOHTaJKe TpaH3HCTOpbl pacnoJiaraIOT TaK, qTo6hI HCKJIIOqHTb CJJy­

qaM:ttoe 3aMb1KaHHe HX BhIBO,l(OB (yqHThIBaIOT, qTO KOJIJJeKTOp Tpatt3HCTopa 

cpe,ntteii: H 6oJJhillOH MOmHOCTH, KaK npaBHJIO, coe,l(HHeH c ero KOpnycoM). 

3To TaKJKe yqHTbIBaIOT npn HCilOJJh30BaHHH ycTpOHCTBa JJOKaJih_Horo Ha­

rpena B :>KH.ll;KHX H npoqnx npono,nHmnx TOK cpe,nax. 

HarpeBaTeJJb Ha Tpatt3HCTope npaKTHqecKH tte3aMeHHM B BH)J;e JJOKaJih­

HOro HarpeBaTeJJH c He6oJihillHM npHJJO:>KeHHbIM Hanp.R::>KeHHeM. Ott KOHC­

TPYKTHBHO npome, qeM CITHpaJibHhIH ttarpeBaTeJih H3 HHXpOMOBOH npoBo­

JJOKH (H .ll;pymx CITJJaBOB) H ,npyrn:e pe3HCTHBHhle HarpeBaTeJJH, JierKO yc­

TaHaBJJHBaeTCH H npOCTO 3aKpenJJ.R:eTCH 06b1qHhIM BHHTOM. L{JJH 6oJJhUie:ii: 

nJJoma.nn B03,neiicTBHH npn nepe,naqe TenJia B03MO:>KHa ycTaHOBKa TpaH-

3HCTopa VT2 Ha pa,n11arnp. 
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3AP~AKAAKKYMYn~TOPOBTMnA 
7 A-0.125 M AHAnOrM"IHblX 

HecMoTpH Ha TO qTo rropTanmHhie coJIHeqHbie 6aTapett, HarrpHMep 

CEMT-8-0,23 H .upyme, rrocTerreHHO 3anoenhrna10T pbIHOK, .UHCKOBbie aK­

KYMYJIHTOpbI - 3TH cTapbie JIOIIIa,UKH - nee eme .uaroT o ce6e 3HaTb H 

rro-rrpe:ilrneMy rrpoqHo 3aHttMaIOT cno10 Hmny B pa.uttoTeXHMKe. Manora6a­

pttTHbie aKKYMYJHITOpHbie 6aTapett IlOCTOHHHOro TOKa c MaJIOH 3HeproeM­

KOCTbIO COCTOHT B OCHOBHOM H3 aKKYMYJIHTOpOB THila )l-0,26, )l-0,115 H 

aHaJIOrHqHbIX, coe,UttHeHHbIX IIOCJie,UOBaTeJibHO ,UJIH rtoJiyqemrn Heo6xo.un­

MOro Hanp.s:t:iKeHHH. 

KpaTKonpeMeHHbIH TOK K/3 ,UJIH AKE 7)l-0,125 cocTaBJIHeT He Mettee 2 A. 

B 3anttcHMOCTH OT peiKMMa atteprorroTpe6JieHMH Harpy3KOH TaKMe aKKYMY­

JIHTOpbI B peiKHMe IlOTpe6JieHHH MoryT ,UJIHTeJibHOe BpeMH mnaTb pa3JIHq­

Hbie 3JieKTpOHHbie ttrpyIIIKH, CHrHaJIH3aQHOHHbie H IIOiKapHbie ycTpOHCTBa, 

ycTpOHCTBa 3JieKTpOHHOH BblCOKOHHTerpttpoBaHHOH naMHTH H cpHKCaQHH 

COCTOHHHH, rropTaTHBHbie .uaTqHKH H na)l(e rropTaTHBHbie pa,UHOCTaHQHH B 

pe)l(ttMe rrptteMa, HanpttMep ~Ypan-P~. 
IlpaKTHKOH ycTaHOBJieHo, qrn nptt ncnpanttoii H 3ap.s:t:)l(eHHoii AKB Ho­

MMHaJibHbIM Hanp.s:t:)l(eHtteM 9 B (7)l-0,125) IIHTaHtte B pe)l(ttMe ~rrptteM~ 
6y.n;eT ocymecTBJIHTbCH B TeqeHHe 3 .•. 4 cyTOK B 3aBHCHMOCTH OT aKTHBHOC­

TH pa.uMoacpnpa H rpoMKOCTH ycttJIMTeJIH Hq. BJiaro.n;apa HH3KOH QeHe H 

KOMIIaKTHbIM pa3MepaM TaKHe aKKYMYJIHTOpbl CTaHOBHTCH ,UJIH pa,UHOJII0-

6ttTeJI.s:t: ~JiaKOMbIM KycoqKOM~. 
IlpnMeHeHMe paccMaTpnnaeMbIX AKB orrpan.uaHHO H B qacTHbIX cJiyqa­

HX. TaK, HarrpHMep, B JIHTepaType MHOroKpaTHO OIIHCaHbl, B TOM qncJie aBTO­

poM, ycTpoii:cTBa oxpaHhI anToMo6nJIH c rrepe.n;aqeif cnrttana Tpenonr no pa­

.unoKattany c HCIIOJib30BaHHeM nopTaTHBHbIX pa,UHOCTaHQHH rpa)l(,UaHCKOro 

nnarra3oHa 27 MfQ. HeKoTOpbie noJiaraIOT, qrn cero.UHH B 3TOM mi:arra3oHe 

~He rrpoTOJIKHYTbCH~ OT HeHopMaTHBHOH JieKCHKH ,Zl;aJibH06oiimHKOB Ha 

ncex MHoroqncJieHHhlX Kattanax, HO aTo He TaK. IlpnMepoM TOMY CattKT-Ile­

Tep6ypr, r.n;e no-npe)l(HeMy 6oJibIIIHHCTBO KaHaJIOB B ceTKe 27 Mf~ qMcTbI 

.UJIH o6meHmI (BO,UHTeJIH-,ZJ;aJibH06oiimnKH He 06Jia.ua10T MomHbIMH rrepe­

naTqHKaMH, crroco6HbIMH 3acop.s:t:Tb aqrnp Ha 6oJihIIIOM paccrn.s:t:HHH). 

)lJIH BpeMeHHOH oxpaHbl aBTOM06HJIH B IIOJieBbIX ycJIOBHHX, HanpnMep 

rrpH Bble3.ue Ha .uaqy, r.ue HeT no.uno.ua 3JieKTp03HeprHH, npHXO,ZJ;HTCH ITH­

TaTb rrpneMHYIO cTaHQHIO oT MaJioMomHoii rropTaTHBHoii AKE. 
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rnaaa 4. KoHCTPYKL!.HH AJIR oxpaHbl H 6e3onacHocTH 

KpoMe Toro, He TOJihKO B rroceJI1<ax, HO H B 1<pyrrHhIX ropo,nax BpeMH OT 
BpeMettn JIOKaJihHO OTKJIIO'IaeTcH aJieKTpoatteprmi:. EcTeCTBeHHo, 'ITO B oT­
cyTCTBHe IIHTaHHH OT TeJiecl>ottttoif ceTH TeJiecl_}otthI c AOH, Y3JihI CHrHaJIH-
3aUHH, pa3HOro po.na ,ZJ;aT'IMKH H rrpn6opbl aBTOMaTHKH CTaHOBHTCH Bpe­
MeHHO Hea¢¢eKTHBHhIMH. 0TKJIIO'IeHHe aJieKTpoatteprHH - HaCTOHIUHH 
6nq coBpeMeHHOCTH. Oco6eHHO oruyTHMO aTo oceHhIO, Bo BpeMH HapacTa­
HHH Harpy30K B OCBeTHTeJihHOH ceTH H3-3a 6e3,nyMHOro IIO,ZJ;KJIIO'!eHHH 
MOIUHhIX IIOTpe6HTeJieH (o6orpeBaTeJieH), cocpe,noTO'IeHHhIX B O,ZJ;HOM 
aJieKTpH'!eCKOM KOHType (1<Bapn1.pe, CTOHKe, ,ZJ;OMe). 

B HeKOTOphIX cJiyqaJix, Kor,na yCTpoifcrno rroTpe6JIHeT He6oJihUIOH TOK, 
yMeCTHO 3ape3epBnpoBaTh ero aJieKTporrnTaHHe OT rropTaTHBHOH AKE. 
B aBTopc1<0M BapnattTe, ycTpoifcTBo pa6oTaeT KpyrnocyTo'IHO, BKJIIO'IaH H 
6JIOKHpy.H BO BKJIIO'IeHHOM COCTO.HHHH 3BYKOBOH CHrHaJI rrpH OTKJIIO'!eHHH 
ceTeBoro Harrp.H)J(eHH.H. IlpH,n:.H i'J:OMOH H Y,3HaB 06 OTKJIIO'IeHHH aHeprHH, 
X03.HHH KBapTHphI i'J:OJI)J(eH BOCCTaHaBJIHBaTh IIOKa3aHH.H aJieKTpOHHhIX qa­
COB, TeJiecl_}oHOB, CHrHaJIHJau:nii (n .n:pyrnx yCTpoiicrn), JarrnTaHHhIX OT ce­
TH 220 B. B aTOM cJiyqae rroMoraIOT rropTaTHBHhie AKE. 

Mo)J(HO rrpnBeCTH MHO)J(ecrno rrpnMepoB ncrroJih30BaHMH rropTaTMB­
HhIX MHoro3apH.ZJ;HhIX AKE. Ho rrpn aTOM cpa3y B03HMKaeT Borrpoc: 1<aK nx 
3apH)J(aTh H co,n:ep)J(aTh? lfaBecTHo, 'ITO JII06aJI AKE Tpe6yeT rrocTOHHHOH 
rrpocl_)nJiaKTM'IeCKOH 3apH,11;KM H pasp.H,n:KH, a HeKoTOpbie, i'J:JIH coxpaHeHH.H 
MaKCHMaJihHOro pecypca pa6oThl, eme M IIOJIHOH pasp.Hi'J:KH rrepe.n: Ha'IaJIOM 
rrpouecca 3ap.H,n:Kn. IIoaTOMY rrpo6JieMa 3ap.H,n:Horo ycTpoikrna He 1<a)J(eTC.H 
CTOJih BTOpoCTerreHHOH. 

R1 15K II XP1 

VD1 HL1 >----i 
KA105r HL2 :;, GBl .l_ 

-2208 VD2 XP27:·0.125 T 
A814A 

Puc. 4.4. 3JieKTpH'IecKCUI cxeMa 
yCTpoiicrna 3apSIJl.KH MaJiora6a­

pHTHbIX aKKYMYJISJ.TopoB 

CaMhIH rrpocrnii BapnaHT 3apH.ZJ;KH rrop­
TaTHBHhIX aKKYMYmITOpOB TMIIa 7.ZJ:-0,125 
H aHaJIOrn'!HhIX rroKa3aH Ha PHc. 4.4. 

B rrpe.ZJ;JiaraeMoif cxeMe He rrpe,nyc­
MoTpeHhI cepBHCHbie ¢YHKUHH, Bpo.n:e aB­
TOMaTM'!eCKoro Y3Jia rrepeKJIIO'!eHH.H ~3a­
p.H,n:Ka - pa3p.H,n:Ka~ ,ZJ;JI.H yCTpaHeHH.H 
cyJibcl_}aTau:mi, HO JaTo oHa rrpe,n:eJibHO 
yrrporueHa 6e3 yruep6a MH acl_)cl_}eKTHB­
HocTH pa6oThI. TaKoe yCTpoikrno MO)J(eT 

co6paTh cerO,ZJ;H.H Ka)J(,ZJ;blH IIIKOJihHHK. Ilo CBOHM xapaKTepHCTHKaM OHO He 
ycTyrraeT rrpOMbIIIIJieHHblM o6pasu:aM Ha rrpHJiaBKax Mara3HHOB, KOTOpbie 
rrpo.n:aIOTC.H 3a HeCKOJihKO COT py6JieH. KoHe'!HO, MO)J(HO IIOCIIOpHTb OTHO­
CHTeJibHO BHeIIIHero ocl_)opMJieHH.H Koprryca yCTpoiicrna, HO pa,11;HOJII06HTe­
JIIO B ,n:oMamHeii Jia6opaTopnn Tpy,n:HoBaTo correpHH'IaTh c rrpoMbIUIJieH­
HhIM rrpoH3Bo,n:cTBOM cepnifHoro BhmycKa 3ap.H.ZJ;HhIX yCTpoiicrn. Ho H 
3.zi:ech HeJib3.H BbIHeCTH Oi'J:H03Ha'IHhIH Bep,n:HKT, IIOCKOJihKY BCe 3aBHCHT OT 
)J(eJiaHH.H, B03MOJKHOCTeH, u:eJieycTpeMJieHHOCTH M TBOp'!eCKOro rro.n:xo,n:a. 
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-----· 3apRAKa 3KKYMYnRTOPOB TMna 7A-0.125 M aHanorM"IHblX 

He 3p» BO Bee BpeMeHa op11rHHaJihHoe pyqHoe H3,n:eJIHe BbirO,n:Ho OTJIHqa­
JIOCb OT ¢a6pHqHOH 4IDTaMnOBKH>). 

IlpHHUHn pa6oTbI yCTpo:Hcrna npe,n:eJibHO npocT. IlepeMeHHoe Hanpa­
:>KeHHe ocBeTHTCJibHOH ceTH 220 B qepe3 orpaHHqHTeJibHbIH pe3HCTop R1 
noCTynaeT Ha o,n:HonoJiynepHo,n:HhIH BbmpaMHTeJib - ,n:Ho.n: VD1 . .ll:aJiee 
TOK TeqeT qepe3 nocne,n:oBaTeJibHO ycTaHOBJICHHblC HH,n:HKaTOpHbJe CBeTO­
,n:HO,Zl;bl HL1, HL2 H crn6HJIHTpoH VD2. 

IloKa Harpy3Ka B BH.n:e aKKYMYJIHTOpHo:H 6aTapeH GB1 ue no,n:KJIJOqeHa, 
yCTpo:Hcrno pa6oTaeT 4BXOJIOCTYJO>) H HH o,n:HH H3 CBeto,n:Ho,n:oB He CBeTHT­
ca, TaK KaK 6Jiaro.n:apa no.n:o6paHHOMY conpoTHBJICHHIO R1 Hanpa:>KeHHe Ha 
cTa6HJIHTpoHe VD2 MCHhme Hanpa:>KeHHH ero OTKpbIBaHHH (VCT). 

IlpH no,n:KJIIOqeHHH qepe3 pa3neM XP1, XP2 pa3pH)KeHHOH aKKyMYJIHtop­
HOH 6aTapeH GB 1 ee BflYTPCHHee conpoTHBJieHHe Marro, 6Jiaro,n:apa qeMY 3aJKH­
raeTca cBeTo,n:Ho.n: HL1, CHrttaJIH3Hpya o no,n:coe,n:HHeHHOH AKB. 3toT CBeTO­
,n:Ho.n: CBeTHTCH BCe BpeMH, noKa 6aTapea no,n:KJiroqeHa K yCTpOHcTBy 3apa,n:KH. 

Ilo Mepe 3apa,n:KH 6aTapeH GB1 (Ha6opa ee :=meproeMKOCTH) HaczynHT 
MOMeHT Kor.n:a pa3HOCTb noTeHU:HaJIOB B ToqKax XP1 H XP2 npeBbICHT no­
por oTKpbIBaHHH cTa6HJIHTpoua VD2, H 3aropHTCH CBeTo.n:Ho,n: HL2. Xa­
paKTep ero CBeqeHHH (apKOCTb) 6y,n:eT nJiaBHO B03paCTaTb no Mepe HaKon­
JieHHH 3apa,n:a AKB. 

IIpaKTHKo:H ycTaHOBJieHo, qrn TOK 3apa,n:KH B uenH GB1 no oKoHqaHHH 
npou:ecca 3apaii;KH YMeHhIIIHTCH .n:o 6 MA. 3tot MOMeHT npou:ecca 3apa,n:KH 
MO)KHO cqHTaTb onpe,neJI.SIIOIUHM, H 3apa,n:Ky MO)KHO npeKpaTHTb. ,UJIH :=noro 
Ha.n;o oTcoe,n:HHHTb JIH6o aKKYMYJIHTOP GB1 oT pa3neMa ycTpoikrna XP1, 
XP2, nH6o yCTpo:Hcrno OT ceTH 220 B. OT ttaqana no,n3ap»l(KH noJIHocTbIO 
pa3p5I)KeHHOro aKKYMJJlHTOpa 7.ll:-0.125 .no HaCbill(eHHOro ropeHHH CBeTO,n:H­
o.n:a HL2, cHrnaJIH3Hpyrow:ero 06 oKOffqaHHH 3apa,n:RH, npoxo.n:Ht 6 ... 8 qacoB. 
3To BpeMH 3aBHCHT OT 4HOBH3HbJ>) aKKYMYJIHTOpa, T .e. OT ero atteproeMKOCTH. 

Ecmi: no 3a6bJBqHBOCTH HJIH B ycJIOBHHX ¢opc-Ma)Kopa no,n:3ap».n:Ka 
AKB npo,n;OJI)KaeTc» nocJie Toro, KaK otta Ha6paJia noJIHYIO eMKOCTb, tpare­
,n:HH He npoH3oii,n:eT (HCnhITaHo Ha npaKTHKe). YcTpoiicrno paccqHTaHo c 
6oJibllIHM pecypcoM 6e3onacHOCTH, B TOM qHcJie no)KapHOH 6e3onaCHOCTH, 
H nepe3apa,n:Ka 6y,n:eT ow:yw:aTbCH TOJibKO »pKHM CBeqeHHeM o60HX HH,n:H­
KaTOpOB H HarpeBoM pe3Hcrnpa R1 .n:o TeMnepaTypbI He 6oJiee 
+45°C. KpHTHqecKHe HCnhnamrn 4Ha BbIHOCJIHBocTM npo:Bo,n:HJIHCb aBTo­
poM Ha npOTH)KeHHH 5 cytoK no,n:pa.n:! 0TpHU:aTeJihHbIM nocJ!e,n:cTBHeM aKc­
nepHMeHTa cqHTaJiaCb nocJie,nyromaa noTepa eMKOCTH aKKYMYJIHTOpHOH 
6atapeH 7.ll:-0.125 Ha 10 ... 15% OT HOMHHaJibHOH H3"3a ,lJ;JIHTeJibHOH nepe3a­
PH.Zl:KH. IIoaTOMY ::JKcnepHMeHT HMeeT n03HaBaTeJibHbIH xapaKTep, H nOBTO­
PHTb ero He)KeJiaTeJihHO. 

lfaMepeHHoe BOJibTMetpoM nocTO»HHoe Hanpa)KeHHe B rnqKax XP1, XP2, 
o6ecneqHBaeMoe aJieKTpOHHhIM y3JIOM (CM. Puc. 4.4) 6C3 Harpy3KH ( npH oTco-
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rnaea 4. KoHCTPYKl-'MM Am• oxpaHbl M 6e3onacHoCTM 

e.z:orneHHOH 6aTapen: GB1), cocTaB.IDieT 10 B. 8TO HanpH)l(eHHe 3aBHCHT oT TH­
na CTa6HJIHTPOHa VD2 H conpoTHBJieHHH pe3n:cTOpa R1 H MO)l(eT 6bITh cKop­
peKTHpoBatto 3aMeHOH 3THX 3JieMeHTOB Ha .n.pyme ( c HHbIMH 3JieKTpH'IeCKHMH 
xapaI<TepHCTHKaMH ). 

CTa6HJIHTpou VD2. CTa6n:mnpoH ,ll814A o6ecneqn:naeT HanpH)l(e­
HHe cTa6n:JIH3aU:HH 9.8 B, cTa6HJIHTpoH ll814f - 11.6 B. 8JieKTpH'IeCKHe 
xapaKTepHCTHKH .n.pyrn:x CTa6irnHTpOHOB MO:>KHO HaHTH B COOTBeTCTByIO­
llIHX cnpaBO'IHbIX H3,ll.aHHHX. 

CxeMa ue co.n.ep)l(HT OKCH.ll.HhIX KOH,ll.eHcaTopon, crJia)l(HBaIOIIIHX 
nyJibCaIIHH, TaK KaK OHH .n.o6aBHJIH 6hI B y3eJI HeonpaB,ll.aHHyIO HHepIIH­
OHHOCTb noKa3aHHM HH.ll.HKaTopoB HL1, HL2. 

IlocTO.RHHhlii peaHcTop R1• Tn:n pe3HCTopa - MJIT-2. 
B&mp.RMHTeJI&Hblii ,ll;HO,ll; VD1. Mo)l(eT 6bITh 3aMeHeH ,ll.HO,ll.aMH 

,ll243, ,ll213, K,ll105 c JII06bIM 6yKBeHHhIM HH,ll.eKCOM. Mo)l(eT 6hITh npH­
MetteH ,ll.HO,ll. H .upyroro THna; rJiaBHOe, 'IT06bI OH 6hIJI paCC'IHTaH Ha 06-
paTHOe HanpH)l(eHHe He HH)l(e 200 B H TOK He Mettee 1 A. 

CueTO,ll;HO,ll;Hble HH,ll;HKaTop&I HLi H HL2. THn HH.UHKaTOpon -
AJI307EM HJIH aHaJIOrH'IHbie, paCC'IHTaHHbie Ha TOK 10 ... 12 MA. l1H,ll.H­
KaTOpbl MO)l(HO 3aMeHHTb c6opKOH c TpeMH BbIBO,ll.aMH c COOTBeTCTByIO­
IIIHM coe,ll.HHeHHeM H OTBO,ll.OM. 

Paa'beM XPi, XP2 - OT cTapo:H 6aTapeH 4:KpoHa~, 4'KopyH.n~. 
PeKoMeu.n.yeMbIM crroco6oM MO)l(HO nocrroJih30BaTbCH ,ll.JIH 3ap51.UKH 

MHHHaTIOpHbIX AKE c HOMHHaJihHhIM uarrpH:>KeHHeM 9 B (.n.pyrn:e rr0Tpe-
6y10T rro.n6opa cTa6HJIHtpoua VD2). IlpH 3TOM cocTaB AKE He rrpHHU:H­
m1aJieH: aTo MoryT 6bITh KaK Li-on, TaK H Ni-Mn 6aTapen. 

3neMeHrw cfSopKM 

IlocKOJibKY cxeMa co.nep)l(HT He60JibUIOe 'IHCJIO 3JieMeHTOB, ne'IaTHaH 
rrJiaTa He pa3pa6aTbrnaJiacb. KoHCTPYKI1HH rroMeIIIaeTCH B JIIo6oii: rro.uxo.nH­
lllHH .UH3JieKTpH'IeCKHH Koprryc pa3MepoM co cnn:'Ie'IHhIH Kopo6oK. B rrpo­
THBOIIOJIO:>I<HhIX TOpIIax Koprryca 3aKpeIIJIHIOTC51 BHJIKa UITerrceJibHOro 
pa3'beMa ,ll.JIH OCBeTHTeJibHOH ceTH 220 B H KOHTaKTHbIH pa3'beM OT 6aTapeii 
THIIa 6F22 4:KpoHa~, 4KopyH.U~ H aHaJIOrH'IHblX ,ll.JI51 IIO,ll.KJIIO'IeHHH aKKy­
MYJIHTOpa THrra 7,ll-0.125, HMeIOIIIero TaKon :>Ke pa3neM. Bo3MO)l(Ha n: .n.py­
raH KOHCTPYKI1HH, HanpnMep pacnoJio)l(eHHe 3JieMeHTOB B nJiaCTMacconoM 
Koprryce OT HCIIOJih30BaHHoii 4'IIJIOCKOH~ 6aTapen: qmpMbI Varta (4.5 B). B 
JI1060M cJiyqae KOHCTPYKTHBHbie oco6eHHOCTH Koprryca He rrpHHIIHilHaJih­
HhI H 3aBHC51T OT <f>aHTa3HH pa,ll.HOJII06HTeJIH. 

8TO rrpocToe yCTpoiicrno 3apeKoMeH,ll.OBaJIO ce6H ua.n.e)l(HOM, 6e30T­
Ka3Hoii pa6oTOH B Te'IeHHe HeCKOJibKHX JieT. 

Ilpu aKcnllyamau,uu ycmpoucmea CJieayem co6Jl1oaamb ocmopo:J1C11ocmb, 
ma1C 1Cll1C npu pa6ome ezo 3Jle.Me1tmbt 1lOXOaRmCR noo 1tanpRJ1Ce1tUe.M 220 B. 
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YCTPOMCTBO CKAHMPOBAHMSI 
C 3AnOMMHAHMEM COCTOSIHMSI 

B PMHOJII06HTeJibCKHX KOHCTPYKUHHX, B qacTHOCTH B ycTpoM:crnax ox­

paIIhI H KOHTpo;rn, HHOr.n;a Heo6xo.n;HMO KOHTpOJIHpOBaTb COCTOHHHe He­

CKOJibKHX .n;a~HKOB H B 3aBHCHMOCTH OT H3MeHeHH51 HX COCT051HH51 BKJIIO­

qarh HJIH OTKJiroqaTh Ka1me-JIH60 ycTpottcTBa CHrttaJIH3aUHH. Oco6ett­

HOCTb ycTpOMCTBa no cpaBHeHHIO c orry6JIHKOBaHHblMH cxeMaMH 

atta.rrorHqttoro Ha3HaqeHHH 3aKJiroqaeTCH B ero crroco6ttocTH 3arroMHHaTh 

COCTOHHHe BXO,ll;HbIX .n;aTqlfKOB. :-'.:ho ,ll;OCTHraeTC51 6Jiaro.n;ap51 IIpHMeHeHHIO 

B yCTpOMCTBe rrorryJIHpHOM MHKpocxeMbl K56111P9 (PHc. 4.5). 

K8Bble.DD1 • 
7 BblB. 002 I C1 200.0 

c (168) 

R2 
100K 

R3+R5 R 
47K 

VD1 

VD2 

VD3 

VD4 

VD1 + VD4 KA521A 

Do 

01 

11 
02 

9 
03 

K56H1P9 

K 16 BblB. 001 
~--~ 14 BblB. 002 

+Vn 12B 

~ Oo t'-13'------+-:--t 

01 l'-15"---~ 
02 14 

03 
1 

Puc. 4.5. 3JieKTptttiecmrn cxeMa yCTpolicTBa cKaHttpomrnmr 
c 3aIIOMI1.Ham'.leM COCTOSl:HHH 
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rnaaa 4. KoHCTpyK~MM AJISI oxpaHbl M 6e3onaCHOCTM 

3neMeHTbl cxeMbl M MX H83H8"19HMe 

,l(aT'IHKH F1. .. F4 MOryT 6bITb 3aMKHYTbI mm pa30MKHYTbI B npoH3-

BOJibHOH KOMfornau;iui:, H 3TO HHKaK He BJIH.HeT Ha pa6oTocnoco6HoCTb y3-

J1a. IlpH H3MeHeHHH COCTO.HHH.H ,l(aT'IHKOB BbIXO,l(Hbie CHfHaJibI H3MelI.HTC51 

H 6y.n;yT 3a¢>HKCHpOBaHbI (3anoMHeHbl) MHKpocxeMoii:-pemCTPOM . .llJI.H 

c6poca cocrn.HHH.H pemcTpa npe.n;ycMOTpeHa KHOnKa SB1. 
BbIXO,l(Hbie CHrHaJibI npttcyTCTBYIOT Ha cooTBeTCTBy10rn:Hx Bbixo.n;ax J10-

m11ecKOH MHKpocxeMbI K561JIII2 (DD1 ), KOTOpnre no.n;KJIIO'IaIOTCJI K OKO­

He'IHbIM y3JiaM yrrpaBJieHH.H Harpy3KOH. 3rn MOryT 6nITb 3JieKTpoMafHHT­

Hhie H onT03JieKTPOHHbie peJie, TpaH3HCTOpHhle H THpHCTOpHbie KaCKa,ZJ;bl. 

Bn1xo.n;Hhle CHrHaJibI TaK>Ke MO)KHO no.n;KJ11011aTh K .n;pyroii: 3JieKTpOHHOH 

cxeMe o6pa6oTKH H ynpaBJieHH.H. 

3JieKTpOHHhIH y3eJI CKaHHpOBaHH.H .n;arrnKOB co6paH Ha ,l(Byx MHKpo­

cxeMax cepm!'. KS61. 

MaKpocxeMa DD2. Ilpe.n;cTaBJieHa MHKpocxeMoii: K561I1P9 (3apy-

6e)KHbIH aHaJior CD403SB), .HBJI.HIOrn;eii:c.H 'IeTbipexpa3p.H,l(HbIM nocJie.n;oBa­

TeJinHo-napaJIJieJibHhIM perttcTpoM, HMeIOrn;HM .n;Ba Bxo.n;a:] H K. EcJIH 3TH 

BXO,l(bl coe,l(HHHTb'TaK, KaK noKa3aHO Ha Pac. 4.5, noJiy'IHTC.H perHCTp Ha 

D-TpHrrepax. Tp11rrepn1 pemCTpa coe.n;HH.HIOTCH nocJie,l(oBaTeJibHO BHYT­

peHHHMH KJIIO'IaMH KOMMJTall;HH MHKpocxeMbI, ecm!'. Ha BXO,l( nepeKJIIO'Ie­

HH51 p /S (napaJIJieJibHO/nocJie,l(OBaTeJibHO) no,l(aHO Hanp.H)KeHHe HH3KOro 

ypoBH.H. Kor.ua Ha 3TOM Bxo.n;e (BbIBO.U 7 MHKpocxeMhI DD2) npttcyTcrnyeT 

Hanp.H)KeHHe BbICOKOro JIOrH'IeCKOfO ypoBH.H, KJIIO'IH KOMMyTaD;HH pa3MbI­

KaIOT nocJie,l(OBaTeJibHYIO CBH3b BHyTpeHHHX TpttrrepoB, H K D-BXO,l(aM 

no.n;KJ11011a10TC.H JIHHHH napaJIJieJihHOH 3arpy3KH perHCTpa D 0 .•. D 3. B o6ottx 

cJiyqa.Hx 3arpy3KH (napaJIJieJibHOH H nocJie,UoBaTeJibHOH) HH¢>opMall;H51 ne­

pe.n;BHraeTC51 no pemcTpy B COOTBeTCTBHH c nOJIQ)KHTeJibHbIM nepena.n;oM 

Ha Bxo.ue C (BhlBO,l( 6 DD2). 

PemCTp HMeeT acHHXpoHHhIH Bxo.u T/C, Jiom11ecKHe CHrHaJibI Ha KO­

TOpoM nepeKJI1011a10T BbIXO,l(HOH KO,l( Ha Bbixonax QO-Q3. B 3aBHCHMOCTH 

OT cocTOJIHH.H Bxo.n;a T / C Ha HeM MO)KeT npHCJTCTBOBaTb np.HMOH HJIH .n;o­
noJIHHTeJihHhlH KO,l(. IlpH HH3KOM ypoBHe Hanp.H)KeHH.H Ha Bxo.n;e T /C Ha 

BbfXO,l(bl nepe.n;aeTC.H ,l(OnOJIHHTeJibHbIH KO,l( ( CB513aHHbIH c CHfHaJIOM Ha 

TaKTOBOM BXO,l(e C) no OTHOmeHHIO K xpaH.Hrn;eMyC.H B Ka)K,l(hlH MOMeHT 

BpeMeHH 1<0.n;y B D-TpHrrepax pernCTpa • .llJIHTeJihHOCTb TaKTOBoro HM­

nyJibca, BpeM.H ycTaHOBJieHHJI CHrHaJIOB no BXO,l(aM H ,l(JIHTeJibHOCTb HM­

nyJibCa c6poca ,l(JI.H cTa6HJibHOH pa6oTbI pernCTpa K561I1P9 ,l(OJI)KHbI 6bITb 

He MeHee 250 HC. 

I1cTO'IHHKOM nHTaHH.H ,l(JI.H yCTpOMCTBa MO)KeT 6bITb JII06oii: CTa6HJIH-

3HponaHHblH MIT c Hanp.H)KeHHeM 9 •.• 15 B. ToK noTpe6JieHH.H He .n;OJI)KeH 

npeBhimaTb 10 MA. Ha'IaJibHa.H yCTaHOBKa B MOMeHT no.n;a11H nHTaHH.H 

06ecne1111BaeTc.H 3JieMeHTaMH C2, R1. 



YcTpOMCTBO CK8HMPOB8HMR c 3anoMMH8HM8M COCTORHlllR 

0KCH,ZJ;HblH KOH,ZJ;eucaTop C1. Crna)K1rnaeT rroMextt no nttTaHHIO. Tan 
KOH.n;eHcarnpa - KS0-24 mm aHaJiorn<IHhIH. 

Heno;u1publii Kou,zi;eucarop C2 Tttna KM6 mm aHaJIOr.lflIHhIH. 
IlocTO.SHHhle pe3HCTOpbl mna MJIT-0,25. 
L(HO,lJ;bl pa3B.S3KH VD1... VD4 mna Kl{5216 Kl{522, l{311 H aHaJio­

r.lflIHbie. 
L(aT'IHKH F1. .. F4. IIpttMem110TcH repKOHhI, HanpttMep K3M1...K3M6. 

3TH repKOHbl Ha;:(e)KHbI, He 6oHTCH COTpHCeHHH H B.JiaroycToii:qHBbl. 

Ycmpoucmeo ue mpe6yem uan.a(hcu u npu ucnpaeubtx aJte;ueumax uattu­
uaem pa6omam'b cp03y. 

3neMeHTbl c6opKr.t 

MttKpocxeMhI MOHTttpy10TCH Ha JI106oif rn1aTe. BMeCTo yKa3aHHhIX Ha 
cxeMe MHKpocxeM MO)KHQ rrpttMeHHTb HX 3apy6e)KHbie aHaJIOfH (MH 
K56U1P9 - CD403SB, MH K561JIII2 - CD4030B) HJIH aHaJiomqHbie 
MHKpocxeMhI ceptttt K564. 

Y cTpoifcrno KOHCTPYKTHBHO co6paHo KaK yHttBepcaJihHhIH Mo6ttJih­
HhIH H noprnTHBHhIH 6JI01<. K HeMy no.n;KJI10qa10T .n;aTqHKH, a Bh1xo.n;Hy10 
uenb yCTpOHCTBa no.n;KJI10qa10T K cxeMe ynpaBJieHHH Harpy3KOH qepe3 Ma­
JIOra6apHTHble pa3oeMhI Tttna PII10-5, PIII-2H H aHaJiomqHble. 

BapttaHThI npttMeHeHHH paccMoTpeHHOH cxeMbI MHoroqncJieHHbI H He 
orpaHH'IHBalOTCH KOHTpOJieM 'ICTbipex oxpaHHbIX .n;aTqHKOB, pacnoJIO)KeH­
HblX B pa3HblX MeCTax. l{JIH yBeJIH'IeHHH KOJIH'ICCTBa KOHTpOJittpyeMblX JIH­
HHH (.n;aTtIHKOB ), HanpttMep .n;o BOCbMH, B 3JieKTptt11ecKy10 cxeMy (CM. 
PHC. 4.5) .n;o6aBJIJIIOTCH COOTBeTCTBCHHO em;e O.D:HH IIOCJie,UOBaTeJihHO-na­
PaJIJieJibHblH pemcTp H MHKpocxeMa JIOrttKH K561JIII2. YcTpoifcrno ua­
CTOJibKO YHHBepcaJihHO, 'ITO rrptt TBOp'ICCKOM no.n:xo.n;e cnoco6Ho rrpHHCCTH 
noJib3Y rrpaKTHtiecKH B JI106oif c¢>epe. Mo)KHO, HanpttMep, KOHTpoJittpoBaTb 
~cyxoCTb~ noqBbl B UBeTO'IHblX ropUIKaX, H3MeHeHHe (BbIXO.n; 3a ycTaHOB­
JICHHbie rrpe.n;eJibI) ypoBHJI 3JieKTpttqeCKHX rrapaMeTpOB Toro HJIH HHOro yc­
Tpoiicrna (uarrpH)KeHHH, conpoTHBJieHHH, TOKa) H MHoroe .n;pyroe. B aBrnpcKoM 
BapHaHTe ycTpOHCTBO Haxo.n;HT npHMeHCHHC B Ka11ecTBe COCTaBHOH qacTH 
ycTpoifcrna cttruaJIH3aUHH H onoBem;eHrrn no Mo6ttJibHOMY TeJie¢>oHy o 
cpa6aTbIBaHHH UIJieii:¢>a oxpaHbl B ropo.n;CKOH KBapTttpe. Ilptt 3TOM B Ka'!ec­
TBe .n;aT'IHKOB IDJieii¢>a oxpaHbl HCilOJlb3YIOTCJI .n;Ba repKOHa, ycrnHOBJieH­
HbIC Ha BXO.D:HOH " 6aJIKOHHOM .n;Bepu, .n;aT'IMK IlO)J(apa " .n;aT'IMK .D:BM)J(CHMJI, 
ycTaHOBJieHHbie B KOMHaTe. 

---159 



MMMTATOP CBETOBOro CMrHAnA 
OXPAHHOA CMrHAnM3AU.MM 

+Vn 12 B 

~ HU 
L486·SR 

B rrocJie,llHee BpeMH tJacTo B03HMKaeT Heo6xo.un­

MOCTh HMHTMpOBaTh rrpncyTCTBMe H aKTHBHOe COCTO­

.HHMe ::meKTpOHHhIX ycTPoiicrn cnrnaJin3aunn. B rrep­

BYIO oqepe.uh 3TO .ueJraeTCH B ueJIHX rrpocpnJiaKTMKM. 

A BO-BTOphIX, ,llJIH Toro, '1To6hr rroTeHUMaJihHhIH aH­

TMCOUMaJihHhIH 3JieMeHT o6mecrna He IIOKYIIIaJIC.H Ha 

co6crneHHocTh, rrpnHa,llJieJKamyro 3aKOHHOMY BJia­

,lleJihuy. K coJKaJieHMIO, rrcnxoJiornH aHTMCOUMaJih­

Horo 3JieMeHTa TaKOBa, 'ITO y6e,llMTh MJIH 3aCTaBMTh 

n.. 4 6 ".:> era H3MeHMTh KpHMMHaJihHhIH o6pa3 JKH3HH, oco6eH-ruC. . • aJieKTpH-
qecKa.H cxeMa yaJia HO ecJIM eMy 6oJihIIIe 18 JieT OT po.uy, rrpaKTM'leCKM 

CBeTOBOfOHMHTaTOpa HeB03MOJKHO, TeM 6oJiee eCJIH MMeeTCH OIIhIT y.uaq­
oxpaHHOH CHrHa- HhIX KpaJK. 3aKOHOIIOCJIYIIIHhIM rpa)K,llaHaM OCTaeTC.H 

TOJihKO peBHOCTHO oxpaHHTh CBOIO co6CTBeHHOCTh. 

,l{JIH 3TOro rrpe.uJiaraeTCH rrpoCTOe ycTpOHCTBO, co­

.uepJKamee MHHMMYM ,lleTaJieH. 3TO CBeTOBOH HMHTaTOp BKJIIO'leHH.H cnrna­

JIM3au1rn - CBeTO,llMO,ll, KOTOphIH BCIIhIXHBaeT qepe3 paBHhie rrpoMeJKyTKH 

BpeMeHH, IIOKa3hIBaH, 'ITO CMrHaJIH3al{H51 BKJIIO'leHa. y CTpOHCTBO pa6oTaeT 

TaK JKe, KaK aBTOM06HJihHa.H CBeTOBa.H CMrHaJIM3al{M51 B BM,lle CBeTO,llHO,lla 

KpacHoro UBeTa cBetJeHMH. TaKoii cBeTo.uno.u ycrnHaBJIMBaeTCH rro.u Jio6o­

BhIM CTeKJIOM aBTOM06MJI51 co CTOpOHhI CaJIOHa H BCIIhIXHBaeT BO BpeM.H 

BKJIIO'leHHH peJKMMa «oxpaHa~. AHaJIOrH'lHhIH CBeTOBOH ::.icpcpeKT Ha6Jiro,lla­

eTc.H y pa3JIH'1HhIX 6JIOKOB KBapTHpHhlX CHrHaJIH3al{HH, TaKHX, KaK «KoMe­

Ta~, «UeHTp~, «CrreKTP~ n AP· Ha PHc. 4.6 rrpell,cTaBJieHa rrpocTa.H 3JieKT­

pnqecKa.H cxeMa HMHTaTOpa oxpaHHOH CHrHaJIH3al{MH, IIOBTOPMTh KOTOpyro 

B CMJiax rrpaKTM'leCKH KaJKll,hIH JKeJiaIOIUMH. 

3neMeHTbl cxeMbl .. HX H83H8'1eHHe 

Oco6eHHOCTb yCTpo:H:crna cocTOMT B TOM, 'ITO cBeTO,llHO.ll HL1 HatJMHa­

eT MMraTh He cpa3y IIOCJie BKJIIO'leHM.H (rro.uaqn) IIHTaHMH. EcJIH Heo6XO,llH­

MO, '1T06hI OH MlffaJI cpa3y, ,llOCTaTO'lHO BKJIIO'lHTh MHfaIOil{HH CBeTO,llHO,ll 

IIOCJie,llOBaTeJihHO c orpaHM'lHTeJihHhIM pe3HCTOpOM rrapaJIJieJihHO HCTO'l­

HHKY rrnTaHHH. 
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IloJieuoii TpauaucTop VTt. BbIITOJIH51eT cpyHKUJUO aJieKTpOHHoro KJno­

'Ia, KOTOpblH cpa6aTbrnaeT qepe3 HeKOTOpoe BpeM51 IIOCJie rro,n:aqu IIHTaHH51 

Ha cxeMy. Ilo3BOJ151eT yrrpaBJI51Tb Harpy3KOH c TOKOM .n:o 0.5 A. Turr KOH,n:eH­

.carnpa - KIISO 1 c J1106b1M 6yKBeHHhIM 1rn,n:eKCOM. 11MeeT M 0 II -CTpyKTYPY 

c n-KaHaJIOM o6orameHHOro THIIa c IIO,l{JIOJKKOH, coe,n:HHeHHOH c HCTOKOM. 

BMecrn KII501 B cxeMe MOJKHO 6e3 ymep6a ,n:JI51 ee acpcpeKTHBHOCTH rrpuMe­

HHTh KII7131A9 HJIH MHKpoc6opKH KP1014KT1, 2VN2120, ZN2120, co­

.nepJKamHe KaJK,n:illl ITO ,n:Ba aHaJIOrH'IHbJX TpaH3HCTOpa. 

BpeM51 3a.n;ep1KKH 3aBHCHT OT 3Ha'IeHHH aJieMe&TOB BpeM513a.n;mome:H 

u;erru Rt Ct. IlpH yKa3aHHhIX Ha cxeMe 3Ha'!eHH51x Rt H Ct BpeM513a.n;epJKKH 

cocTaBHT rrpHMepHo 3 MHHYThI. TaKHM o6pa30M, rrpHMepHo qepe3 3 MHHYThl 

rrocJie rro,n:a'IH mnaHH51 Ha cxeMy Harrp51JKeHHe Ha 3aTBope rroJieBoro TpaH-

3HCTopa VT1 .n:ocTHrtteT ypoBH51 ero OTIIHpaHH51. IlpH aTOM rrepexo.n: 

CTOK-HCTOK 6y,n:eT OTKpbIT, T. e. MeJK,n:y ~+!> HCTO'IHHKa IIHTaHH51 H KaTO,n:OM 

cBeTo,n:Ho.n:a HL1 B03HHKHeT pa3HOCTh rroTeHu;HaJIOB, rrpHMepHo paBHa51 

Harrp51JKeHmo rruTaHH51 Y3Jia. 

TaKoe ~rroBe.n:eHuei.> HMHTaTopa MaKCHMaJihHO rrpu6JIHJKaeT ero K Ha­

CT051IUe:H CHCTeMe oxpaHbl. KaK H3BCCTHO, B CHCTeMax oxpaHbl IIOMemeHHH 

rrpe,n:ycMaTpHBaeTC51 BpeM51, B Te'!eHHe KOTOporo X035IHH IIOMemeHH51 roTo­

BHTC51 ero IIOKHHYTb. 06bJ'IHO 3TO BpeM51 COCTaBJI51CT 1...3 MHHYTbI, H, IIOKa 

X035IHH Haxo,n:HTC51 B IIOMemeHHH, CHrHaJIH3all;H51 He BKJIIO'!aeTC51. BH3y­

aJibHbIH acpcpeKT OT pa6oTbl 3TOro rrpoCToro CBeTOBOro HMHTaTopa aKTHBa­

lJHH oxpaHHOH CHCTCMbI, eCJIH HHKOMY He pacKpbIBaTb 3TY TaMHy, crroco6eH 

BBeCTH B 3a6JiyJK,ZJ;eHHe IIOTeHD;HaJibHO He'!HCTblX Ha pyey JIIO,ZJ;eH. 

IlpH Heo6xo,n:HMOCTH yrrpaBJI51Tb 6oJiee MOJUHblMH yCTpOHCTBaMH Ha­

rpy3KH c TOKOM IIOTpe6JieHH51 .no 1 AH Bhlme TpaH3Hcrnp VT1 MOJKeT 6bITb 

3aMeHeH 6oJiee MOIUHhIM, HarrpHMep KII540 c JI106b1M 6yKBeHHbIM HH,n:eK­

coM, 6ea H3MeHeHHH OCTaJibHblX 3JICMCHTOB cxeMbl. 

0KCH,Zl;Hb1H KOH,ZJ;eHCaTop C1. JK.eJiaTeJibHO c MHHHMaJibHblM TOKOM 

yTe'IKH, HarrpHMep H3 cepHH K52-x. 

IlocTOHHHbIC peaucTOpbI. JI106h1e H3 cepHH MJIT. 

BpeM51 3a,nep1KKH BKJIIO'!eHH51 TpaH3HCTopa MOJKHO yBeJIH'IHTh rryTeM 

rrporrop11HoHaJihHOro yBeJIH'Iemrn corrpoTHBJieHH51 peaHcTopa Rt H eMKoc­

TH OKCH,l{HOro KOH,n:eHCaTopa Ct. 0,n:HaKO He CTOHT yBeJIH'IHBaTh eMKOCTb H 

corrpoTHBJICHHe YKa3aHHhIX aJieMeHTOB .n:o 6ecKoHe'!HOCTH, rrocKOJihKY Ha 

eCTecTBeHHOe OTKJIOHeHHe corrpOTHBJieHH51 H eMKOCTH yJKe OTBO,l{HTC51 20% 

OT yKa3aHHoro Ha Koprryce aJieMeHTOB. KpoMe Toro, aToro He CTOHT ,n:eJiaTh 

H3-3a BJIH51Hll51 OKpyJKarome:H TeMrrepaTyphl Ha corrpOTHBJieHHe pe3HCTO­

poB ll eMKOCTb KOH,n:eHCaTopoB. Ilptt 60JibillllX 3Ha'!eHH51X eMKOCTH OKCH,ZJ;­

Horo KOH,n:eHcarnpa Ct H corrpoTHBJieHH51 pe3ttcrnpa Rt KaJK.n;hIH pa3 3a­

.nepJKKa BKJIIO'IeHH51 TpaHancrnpa, a 3Ha'!HT, H CBeTo.n;no.n:a HL1 6y,n:eT cy­

mecTBeHHO KOJie6aTbC51. 
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MaKCHMaJihHb1e peKoMeH,nyeMbie 3HaqeHH51 eMKOCTH C1 - He 6oJiee 
1000 MK<l>, conpoTHBJieHHH R1 - He 6oJiee 8.2 MOM. IlpH TaKHX HOMHHa­
Jiax H HanpmKeHHH nHTaHHH Y3Jia 12 B 3a,uep:>KKa BKmoqeHHH HMHTatopa 
COCTaBHT 9 ... 10 MHHYT - 6oJiee Bp51,U JIH Heo6xo,UHMO. 

MHrarom;Hii ceeTO,ll;HO,ll; HL. Mo:>KeT 6bITh 3aM:eHeH L36B, L56B, 
L36BSRD, L-297F (,nHaMeTp roJIOBKH 3 MM), L-517hD-F, L-816BRSC-B, 
L-769BGR, L56DGD, TLBR-5410 tt aHa.n:ornqHhiMH. 

BJiaro,11;ap51 npHMeHeHHIO B cxeMe noJieBoro TpaH3HCTopa y3eJI npaKTH­
qecKH He DOTpe6JI51eT TOK B pe:>KMMe OTcqeTa BhI,ll;ep:>KKM BpeMeHM, M npH 
aKTMBaI_\MM CBeTO,ll;HO,Ua TOK IlOTpe6JieHM51 npaKTMqeCKH paBeH TOKY IlOT­
pe6JieHM51 MHra10mero cBeTo,11;Ho,11;a, T. e. He npeBhimaeT 10 MA. 3To no3BO­
JI51eT ttcnOJih30BaTh B KaqecTBe MCToqHHKa nttTaHHH ,ll;JIH ,11;aHHoro y3Jia 
npaKTifqeCKM JII06oii: MCTOqHifK IlOCTOJIHHOro Hanp.H:>KeHMJI, B TOM qifcJie 
npocTeiimttii: 6eCTpaHc<t>opMaTOpHbIH c 6a.n:JiaCTHbIMH KOH,ll;eHCaTOpaMH Ha 
Bxo.ue. Y3eJI He KpttTnqeff K Hanp.H:>KeHHIO nHTaHHJI, qTo ,11;eJiaeT ero npaK­
THqecKH yHttBepca.n:hHhIM - OH pa6oTocnoco6eH npn nocTOJIHHOM nHTaIO­
meM Hanp.H:>KeHHH B ,11;Hana30He 3 ... 15 B. Ilptt yBeJittqeHHH Hanp.H:>KeHHH 
nHTaHHJI CBhlme 12 B cJie,11;yeT KpaTHO yBeJIHqHBaTh conpoTMBJieHHe orpa­
HlfqMBa10mero pe3HCTopa R2• 

BMecTo CBeT0,11;Ho,11;a HL1 M BKJI10qeHHoro nocJie,11;0BaTeJihHO (MJIM na­
pa.n:JieJihHO) . c HMM orpaHuquTeJibHoro pe3HCTopa R2 MO:>KHO BKJJIOqMTh 
3BYKOBoii nhe3oaJieKTpHqecKHii KancIOJih, HanpHMep KPI-4332-12. Ott 
MMeeT BCTpoeHHblH reHepaTop 3q c npepbIBaHHeM, H npM aKTHBal.{HM MMM­
TaTOpa 3BYK 6y,neT npepbIBMCTbIM H ,ll;OCTaTOqHblM no CHJie, qTo6bI ero yc­
JlblillaJIM B coce,ll;HMX IlOMemeHHJIX H 3a npe,11;eJiaMH BXO,ll;HOH ,UBepH. 

)laHHhIH y3eJI 3a,uep:>KKH MO:>KeT HaHTM mHpOKOe npHMeHeHHe B pa,uHO­
JII06HTeJibCKHX KOHCTPYKUHHX. 

Ycmpoucmao He mpe6yem 1laJtaa1Cu. 
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PTYTHblM AAT'fMK nonO>KEHMSI 
(HAKnOHA) 

Cpe.nH .naTqm<aB noJio:>KeHHH (HaKJioHa) pa3JIHqaIOT rnapHKOBble H 

PTYTHbie. Ha ocHoBe .na~HKOB oTeqecTBeHHM npoMhillIJieHHOCTh Bhmyc­

KaeT MHKpo6JIOKH co BCTpOeHHhlM Y3JIOM cpaBHeHHH H onpe.neJieHHblM 

ypoBHeM HanpH:>KeHHH Ha BbIXO.Qe, HanpHMep: .ZU1A-M18-76Y-1110-H, 

,UilA-<l>60-40Y-2110-H H aHaJiornqHbie. Ilo THUY ypoBHH HanpH:>KeHHH 

Ha BbIXO.Qe H xapaKTepHCTHKe cpaBHeHHH H npeo6pa30BaHHH CHrHaJia Ta­

KHe .naTqHKH .neJIHT Ha umppoBbie H aHanoroBbie. He B.QaBMCh B .ne6pH 

T~XHOJIOrHH npOH3BO.QCTBa aJieKTpOHHbIX KOMnOHeHTOB, KOCHeMCH npaK­

THqecKOH CTOpOHbl npHMeHeHHH .naTqHKOB noJio:>KeHHH (HaKJIOHa) pa.nHo­

JII06HTeJIHMH B .QOMallIHHX (6bITOBbIX) ycJIOBHHX. 

CaMhie pacnpoCTpaHeHHhie, npocTb1e 

H, cJie.noBaTeJihHO, .nerneBbie no ce6ecTOH­

MOCTH - pTyTHhie .naTqHKH noJio:>KeHHH. 

0HH npe.QCTaBJIHIOT co6oii: CTeKJIHHHbIH 

iCopnyc, cpaBHHMhIH no pa3MepaM c He-

6oJibrnoii: HeOHOBOH JiaMnoii: (12 x 5 MM), 

c .QBYMH BbIBO.QaMH-KOHTaKTaMH H Ka­

neJibKOH (rnapHKOM) PTYTH BHYTPH Kop­

nyca, JanMHHoro no.n BaKyyMoM. PTyT­

Hblii: .naTqHK IIOJIO:>KeHHH (HaKJIOHa) THna 

8610 (.nanee - P,llll) HMeeT H3BeCTHbIH B 

cpe.ne ycTaHOBIUHKOB aBTOM06HJibHbIX 

CHrHaJIH3aUHH aHanor SS-053 H rnHpoKo 

HCnOJib3yeTCH B aBTOM06HJIHX H . MOTO-

UHKJiax, B TOM qHcJie 3apy6e:>KHoro npo­

H3BO.QCTBa, B KaqecTBe 6ecKOHTaKTHOro 

.na~HKa. C ero noMOIUbIO o6ecneqHBaeT­

CH KOHTpOJib yrna HaKJIOHa no.nBeCKH, OT­

KpbIBaHHH KanoTa, 6ara:>KHHKa ( B HeKOTO-

.. 

Pu.c. 4.7. BtteIIIHHH Blf,ll; 

pTyrttoro ,naTqm<a IIOJIO)KeHHH 
(HaKJIOHa) 

pwx MO.QeJIHX aBTOM06m1eii:). HHqTo He npenHTcrnyeT H pa.nHOJII06HTeJIIO 

HcnoJih30BaTb TaKoii: .naTqHK npH co3.QaHHH co6crneHHhIX KOHCTPYKUHH. 

BHernHHii BH.ll .naTqHKa noKa3aH Ha Puc. 4. 7. 
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Ilpn: aKcrn1yarnun:n: PTYTHoro .n;aTqn:Ka noJio:>KeHM.H H~o MMeTb B Btt:.n;y, 

qTo 6e3 cneutt:aJibHOfO o6opy.n;oBaHM.H HeB03MO:>KHO TOqHo ycTaHOBHTb 

yroJI (rp~yc) HaKJIOHa, npH KOTOpOM P,UII 6y.n;eT CTa6.HJibHO cpa6aThIBaTb. 

KpoMe Toro, cJie.n;yeT npHHHMaTh BO BHHMaHne TOKcnqHoCTh pTyTH, KOTO­

pa.H MO:>KeT CTaTb orraCHOH rrpH pa3pyrneHHM .n;aTqHKa, a TaK:>Ke HHepunoH­

HOCTb cpa6aTbIBaH1rn, 06ycJIOBJieHHy10 KOHCTPYKTHBHhIMH oco6ettHOCT.HMH 

.n;aTqnKa, TaK.HMH,°KaK «T.H:>KeJioBecttocTb~ KaIIJIH pTyTn:. EcJIH c nttepun:oH­

HOCThIO cpa6aTb1BaHH.H .n;arqnKa B rrpOCTblX p~MOJII06HTeJihCKHX KOHC­

TPYKUJUIX, K KOTOpbIM He rrpe.n;'h.HBJI.HIOT rroBbIIIIeHHhIX Tpe6oBaHHH rrpo­

<f>eccnoHaJihHhIX ycTpOHCTB, MO:>KHO eiue KaK-TO MHpHTbC.H (HHepUHOH­

HOCTb cpa6aTbIBaHH.H COCTaBJI.H:eT .n;eC.HTbie .ZJ;OJIH CeKyH.ZJ;bI), HeTOqHOCTb 

cpa6aTbIBaHM.H .n;aTqHKa B 3aBHCHMOCTH OT yrna M CKOpOCTH H3MeHeHH.H Ha­

KJIOHa rrpe.n;cTaBJI.HeT co6oii 6oJiee cepbe3HYIO rrpo6JieMy. I1 TeM He Mettee 

.ZJ;JI.H rrpocThIX KOHCTPYKUHM .n;aHHhIH .n;aTqnK OTJIHqHo rro.n;xo.n;nT 6e3 Ka­

KHX-Jin6o .ZJ;OIIOJIHMTeJibHbIX .n;opa6oTOK. 

Puc. 4.8. BttemHMH BM.I( roToBoro 
ycTpoii:crna «AHTMCOH~ 

3neMeHTbl cxeMbl 111 111x Ha3Ha<teH111e 

y CTpOHCTBaMH Harpy3KH yrr­

paBJI.HIOT C IIOMOJUbIO .ZJ;BYX HOp­

MaJibHO pa30MKHYTblX KOHTaKTOB 

P,UII 8610. IIpe.n;eJibHO .n;orrycTH­

MhIH TOK KOMMyTaunn COCTaBJI.HeT 

2 A. c TaKHMH 3JieKTpH1!eCKHMH 

xapaKTepHCTHKaMH paccMaTpHBae­

MbIH p .n:rr .HBJI.HeTC.H IIOJIHOCTbIO 

fOTOBbIM yCTpOHCTBOM, KOMMYTH­

pyIOIUMM (yrrpaBJI.HIOIUHM) BHe­

IIIHIOIO Harpy3Ky. 3TH B03MO:>KHOC­

TH p .n:rr rrpaKTHqecKH peaJIH30Ba­

Hbl B He60JiblllOM H IlOJie3HOM 

ycTpoii:crne, KOTOpoe He.n;aBHO IIO.H­

BHJIOCb B cepHHHOM rrpOH3BO.ZJ;CTBe 

B CaHKT-IleTep6ypre rro.n; Ha3BaHH­

eM «AHTHCOH~ M BHelllHHH BH.ZJ; KO­

rnporo rroKa3aH Ha PHc. 4.8. 

BttyTpH «qepttoro .HIUHKa~ ycrnHOBJieHbI: 

• TPH 3JieMeHTa nHTaHM.H Tttrra CU-21ttarrp.H:>KeHHeM1.5 B Ka:>K.n;hIH, coe.n;tt­

HeHHhie rrocJie.n;oBaTeJihHO ( CYMMapttoe ttarrp.H:>Kettne 6arapen - 4.5 B); 

• BhIKJIJOqaTeJib, 3aMhIKaIOJUHH 3JieKTpn:qecKyIO n;enh; 

• Henocpe.n;cTBeHHO p .n:rr B CTeKJI.HHHOM BaKyyMHOM HCilOJIHeH.HH; 

• Ilhe3oaJieKTpnqecKnii KancIOJih co BCTpoettHhIM rettepaTopoM Hq THrra 

1205FXP. 
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PryYHblM A8T'llllK nono>1<eH111H (HaKnoHa) 

' IlpH 3aMKHYTbIX KOHTaKTax BKJIIOqaTeJUI IIHTaHHH H COOTBeTCTBeHHO 

['. ~~=6~~)H;;:~~e~~:T::;:~B~~~H~;:.fi~~~~~~=~K~~HII~~:~~~!~~~~~~ 
' yCTpoii:crna oqeBH.L\HO: rrpH6op Ha,neBaeTCH Ha yxo qeJioBeKa. ,Zl)rn 3Toro 

rrpe.z:i;ycMOTpeHa crre1(HaJihHM KOHCTPYK1(HH Koprryca (CM. PHc. 4.8). IlpH 

BepTHKaJibHOM IIOJIOiKeHHH rOJIOBbl BO.l(HTeJIH 3BYKOBOH KaIICIOJlb He aKTH­

BeH, 3aTO rrpH HaKJIOHe fOJIOBbl K pyJieBOMY KOJiecy aBTOM06HJIH, qTo, KaK 

rrpaBHJIO, HMeeT MeCTO Ha .l(JIHHHbIX rreperoHax, Kor.z:i;a BO.l(HTeJib YTOMJieH H 

ero KJIOHHT KO CHy, cpa3y pa3,naeTCH 3BYKOBOH CHrHaJI TpeBOrH. 

CHrHaJI TpeBorH, T.e. 3aMbIKaHHe KOHTaKTOB 

p .urr, 3ByqHT He TOJlbKO rrpH rrpeBbIIIIeHHH yrna 

HaKJIOHa 6oJiee qeM Ha 200 B BepTHKaJibHOH IIJIOC­

KOCTH, HO H B aHaJIOrHqHbIX ycJIOBHHX HaKJIOHa B 

ropH30HTaJibHOH H HHOH IIJIOCKOCTH, qTo pacIIIH­

pHeT B03MOiKHOCTH rrpHMeHeHHH ,naTqHKa. 

IloCKOJibKY .z:i;aHHblH p .urr MOiKHO cqHTaTb 

yHHBepcaJihHhIM, Ha PHc. 4.9 rrpe,ncTaBJieHa 

3JieKTpHqecKaH cxeMa ero 110.l(KJIIOqeHHH c OT06-

paiKeHHeM HCToqHHKa IIHTaHHH H ycTpOHCTB yrr­

paBJieHHH (Harpy3KH, rrepmpepHH). 

KaK CJie,nyeT H3 cxeMbI, p .urr CBOHMH KOHTaK-

Puc.4.9. 
3JieKTptt'IeCKM cxeMa 

BKJIIO"!eHM.SI PLUI 8610 

. TaMH 3aMbIKaeT 3JieKTpHqecKyIO 1(ellb yrrpaBJieHHH ycTpOHCTBOM Harpy3KH. 

TaKHM ycTpoii:cTBOM MoiKeT 6b1Tb: 

• 3BYKOBOH IIbe303JieKTpHqecKHH KaIICIOJib; 

• CBeTOBOH HH.l(HKaTOp, HarrpHMep CBepXHpKHH CBeTO.l(HO.l(; 

• CJia6oToqHoe 3JieKTpOMarHHTHOe peJie Ha COOTBeTCTBYIOI1(ee HallpHiKe­

HHe H TOK cpa6aTbIBaHHH (C3MP); 

• BXO.l( OIIT03JieKTpOHHOro peJie, HJIH TOKOBbIH KJIIOq (Ha TpaH3HCTOpe, 

THpttcTope ), yrrpaBJIHIOI1(HH CHJIOBhIM Y3JIOM H rroTpe6JIHIOI1(HH 6oJih­

IIIoii TOK OT HCTOqHHKa IIHTaHHH. 

HarrpHiKeHHe IIHTaHHH 3JieMeHTa GB1 B ,naHHOM cJiyqae He rrpHH1(HIIH­

aJihHO H 3aBHCHT TOJibKO OT 3JieKTpHqecKHX rrapaMeTpOB ~ycTpOHCTBa Ha­

rpy3KH». 

B HaIIIH .L\HH P ,UIT MOiKHo 6e3 Tpy.z:i;a rrptto6pecTH rrpaKmqecKH B JI1060M 

Mara3HHe pa,n:HOTOBapoB, ero CTOHMOCTb He rrpeBbIIIIaeT 100 py6Jieii. 

IlpH 3aKperrJieHHH ,naTqHKa B Koprryce yCTpoii:crna ero Ha,n:eiKHO cpHK­

cttpyroT c IIOMOI1(bIO pacrrJiaBJieHHOro rrapacpHHa HJIH ~MOMeHTaJibHOro» 
KJieH. TaKHM o6pa30M, y.z:i;aeTCH o6ecrreqHTb MaKCHMaJibHYIO crn6HJibHOCTb 

cpyHK1(HOHHpoBaHHH p .urr. 
B CHJIY oco6eHHOCTH KOHCTpyK1(HH ( HaJIHqHH BaKyyMa BHYTPH cTeKJIHH­

Horo Kopnyca) P,UIT 8610 rrpaKTHqecKH He .z:i;orrycKaeT JIOiKHbIX cpa6aThrna­

HHH. ,UHaIIa30H pa6oqttx TeMrreparyp B rrpe,neJiax -30 ... +45°C. Ilptt COOT-
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BeTCTBYIOIIJ;eH 3aIIJ;uTe OT BHel1IHHX B03,Zl;eHCTBHM p .n:n a<t><t>eKTHBHO pa6oTa­

eT B iKH,Zl;KHX H BJlaJKHbIX cpenax, a TaK/Ke B ycJJOBHflX IlOBbII1IeHHOH 

BH6pau;uu, qTQ neJJaeT ero npaKnfqecKu He3aMeHHMhIM B pAAe HecTattnapT­

HhIX curyau;uH:. 

IlpuMeHeHHe P .ZJ:Il npaKTuqecKu He HMeeT npeneJJoB. HanpuMep, naT­

qnK IlOJIO/KeHHfl roJJOBbl (B 11IJ1eMo<t>ottax MOTOUHKJIHCTOB HJIH B 11IJleMO­

<t>oHax-aKceccyapax ,Zl;Jlfl KOMilhIOTepHhIX Hrp) HJIH ,naT'IHK HaKJJOHa (OT­

KJIOHeHHfl) BCpTHKaJihHbIX CTpOHTCJlbHbIX KOHCTpyKUHH non B03,nCHCTBH­

CM BeTpa ( TaKHC naTqHKH npHro,Zl;HJIHCb 6bI ,Zl;Jlfl ycTaHOBKH Ha 

~nanarow;eH:• Ilu3aHCKOH 6anrne, qTo6bI IlOCTOHHHO KOHTpOJIHpoBaTb H3-

MeHCHHe yrna HaKJIOHa K 3eMJJe aTOro ucTOpuqecKoro naMHTHHKa). KpoMe 

Toro, PTYTHhlH naTqHK MOiKeT 6bITb HCilOJih30BaH B YCTPOHCTBe 3BYKOBoro 

CHrHaJIH3aTopa naneaHH HJIH ,Zl;Jlfl KOHTpOJifl ~npmKaHm:I• H HaKJIOHa B <t>o­

TOTCXHHKe. KaK BapuaHT onpaB,naHHO npHMCHCHHe p .n:rr ,Zl;Jlfl KOHTpOJifl 

IlOJIOiKCHHH BCpTHKaJihHOH aHTeHHbl (MaqTbl) ,Zl;Jlfl panttonepenaqu. Ilepe-, 

qncJIHTb Bee B03MOiKHbIC BapiiaHTbl npHMCHCHH.H nopTaTHBHOro p .n:n -
3a,Zl;aqa HCBbIIlOJIHHMafl, IlOCKOJibKY RX MOJKeT 6hITb CTOJib JKe MHoro, KaK H 

aJihTCpHaTHBHblX perneHHH npu pa3pa60TKe 3JICKTpHqecKOH CXCMhl ycT­

poii:cTB onttoro npHHUHna .n:e:iicrnirn. IIpaKTttqecKH uce pa3pa6oTKH H ttneu 

aBTOpa MOJKHO paccMaTpHBaTb c pa3JIHqHbIX ToqeK 3pCHHfl H c yqeTOM KOH­

KpeTHbIX 3a,Zl;aq, CTOHIIl;HX nepe.n: pa,Z1;HOJII06HTeJieM. 
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AAT'iMK COTPSICEHMSI 

CpeAH MHoro'IHCJieHHhIX AaT'IHKOB cocTO.HHH.H BCTpeqaroTc.H npw6ophI, 

noproKaIOIIJ;He TIOA'IaC CBOHMH KOHCTpyKTHBHhIMH oco6eHHOCT.HM1f. 0AHa­

KO nptt pa3pa6oTKe AaT'IHKOB npe~e ncero ytJHThIBaIOTC.H, KaK npaBHJIO, 

6oJiee ~npo3aH'IeCKHe~ napaMeTphI: KOMTiaKTHOCTh, BhICOKa.H 'IYBCTBHTeJih­

HOCTh, HMe)KHOCTh, T.e. BhlCOKHM Koa<t><l>HUHeHT Hapa6oTKH AO OTKaJa, MH­

HHMaJihHOe KOJIH'IeCTBO MeXaHH'IeCKHX qacTeM, YHHBepCaJihHOCTh npttMe­

HeHH.H, mwpoKHM AHanaJoH pa6o'IHX TeMnepaTyp H Hanp.H)KeHH.H TIHTaHH.H, 

OTCYTCTBHe BJIH.HHH.H Ha Apyme Y3Jihl yCTpoikrna, MHHHMaJihHOe IlOTpe6-

JieHHe TOKa H AP· Ern;e OAHa aJieKTpH'ieCKa.H cxeMa HJ cepHH AaT'IHKOB B03-

AeMCTBH.H - ll,aT'iHKa coTp.HceHH.H - npeACTaBJieHa Ha PHc. 4.10. 

LM358N 

Rs 
1K 

VD1 
K,!15226 

Rr 22 +Vn 

+128 

R10 
2K 

v .... 
8b1XOA 

Puc. 4.10. 3Jiercrp11qecKrur cxeMa t.1aTq11Ka coTpaceHHH 

3neMeHTbl cxeMbl M MX H83H8'teHMe 

Oco6euaocTh cxeMhI JaKJIIO'IaeTc.H B aeo6hI'IHOM cotJeTaHHH MHKpo­

cxeMhI-KOMnapa'ropa DA1 c MHAYKTHBHhIM AaT'IHKOM LL 
Uu,zcyKTHBHblH AaTtiHK Li. KaTymKa ,z:i:aT'IHKa HaBttTa mi KpyrnhIM 

nJiaCTMaccoBhIM KapKac OT pe3oHaHCHhIX KaTymeK pMttonptteMHHKa 
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rnasa 4. KoHCTPYK'"'MM AllH oxpaHbl M 6e3onacHOCTM 

B3<l>-202 mm amUiorwqHhIX ,n:IIaMerpoM 8 MM. 06MOTKa BhIIlOJIHeHa 
BHaBaJI rrpoBOL(OM 113JI-1 ,n:IIaMeTpOM 0,6 MM II co,n:ep)l<IIT 150 BIITKOB. 
<l>eppIITOBbIM cep,n:eqHIIK II3 KapKaca He BhIHIIMaeTCJI II rrepe.n: rrepBbIM 
BKmoqeHneM cxeMbI pacrroJiaraeTCJI B cepe.n:IIHe cBo6o,n:Horo xo.n:a BHYTPII 
KapKaca. HarrpoTIIB KaTyIIIKII L1 Ha paccTOJIHIIII 1...2 MM rroMemaeTCJI Ky­
coqeK <t>epp1na KpyrJio:H MJIM rrpJIMoyroJihHOH <t>opMhl pasMepoM 4 x 9 MM. 
<l>eppIIT KpenIITCJI Ha crrel(IIaJihHbIX no,n:BecKaX II3 SJiaCTIIqHoM pe3IIHbl 
TaK, qrn6br rrpII COTpJICeHIIII OH BII6pIIpOBaJI Ha CB06o,n:HOM paCCTOJIHIIII .n:o 
KapKaca ~aTyIIIKII LL 

IlepeMeHHhlii peaHcTop R1. TIIrr pesIIcrnpa - Cll0-1, ,Cl13-30B, 
Cl13-12B (IIJIII rro.n:CTpoeqHhIM, TIIrra Cl15-28B, Cl13-1BE ( o6a MHoroo6o­
poTHhie). fJiaBHOe rrpII BbI6ope TIIIIa 9TIIX pe3IICTOpOB, qTo6bI OHM IIMeJill 
JIIIHeMHYIO xapaKTepIICTllKY H3MeHeHIIJI conpOTIIBJieHIIJI. llpII Heo6xo,n:II­
MOCTII .n:ocTII)l(eHIIH ysJIOM MaKCHMaJihHOM II HeperyJIIIpyeMott qyBcTBII­
TeJihHOCTM 9TOT pe3IICTOp II3 cxeMhI HCKJIIOqaeTCH, a cpe,n:HIIM BbIBO,n:, IIOKa-
3aHHbIH Ha cxeMe, coe,n:IIHHeTCH c BepxHIIM (PHc. 4.10) BbIBO.Zl:OM KaTyiIIKII 
LL 

BKJiroqeHHhIH KaK peryJIJITop-orpaHIIqIITeJih TOKa, rrepeMeHHhIM pesIIc­
Top R1 II03BOJIHeT peryJIIIpoBaTh qyBcTBIITeJihHOCTh ,n;arqIIKa. MaKCIIMaJih­
HaJI qyBCTBIITeJihHOCTh ysJia COOTBeTcTByeT BepxHeMy (PHc. 4.10) IIOJIO­
)l(eHIUO ,ll;BH)l(Ka pesHcTopa R1• llp11 OTCYTCTBHH MexaH11qecKHX B03-
.n:e:HcTBHH Ha .n;aTqHK qepes KaTyIIIKY L1 rrpoTeKaeT nocTOJIHHhIH TOK, 
BeJIIIqJIHa KOToporo COCTaBJIJieT ,n:OJIH MHKpOaMrrepa. 

Orprum11HTem.Hhlii peaHcTop R1. 3amIImaeT MIIKpocxeMy oT rrepeHa­
npJI)l(eHIIH HCToqHHKa IIHTaHHH H o6paTHoro cJiyqaM:Horo BKJIIOqeHHJI VnaT· 

T11n pesHcTopa - MJIT-0,5. Bee ocTaJihHhie rrocTOJIHHhie pes11crnph1 THna 
MJIT-0,25. 

0KCH,ZUlblH KOH,ZJ;eHcaTop Ci. He rrporrycKaeT rroCTOHHHYIO cocTaBJIJIIO­
m;yIO aarrpH)l(eHIIJI Ha Bxo.n: KOMnaparnpa (Bhrno.n: 2). Koa,n:eacarnp <l>IIPMhI 
Hitano, ESP, 11x aaaJior HJIH oTeqecTBeHHhIM THITa K50-29, K50-35. 

0KcH)Ulblii KmmeHcaTop C3• Crna)l(HBaeT nyJihcauIIH aanpJI)l(eHHJI. 
Koa,n:eacarnp <PttpMhI Hitano, ESP, 11x aHaJior IIJIII OTeqecTBeHHhltt THna 
K50-29, K50-35. 

JIH,ZJ;HKaTOpHhlii ceeTo.zi;Ho.zi; HLi. Tttn CBeTo,n:110.n:a - L63SRC, 
KMll.l{ 14A, KMll,l{-36, L1503SRC-C, KMl1,l{41E 1-M HJIH aHaJiomqHhre 
C TOKOM ,n:o 10 MA. 

TpaH3HCTop VTi. JII06o:H cep1m KT503 HJIH aHaJiomqHhIH. 
BhlnpsMHTeJibHhlH .zi;Ho.zi; VD2. Mo)l(eT 6hITh saMeHeH .n;110.n;aMH K.l{213, 

K.l{105, .l{202 mm aaaJiomqHhIMH no aJieKTpIIqeCKIIM xapaKTepHCTHKaM c 
JII06hIM 6yKBeHHhIM HH,n:eKCOM. 

OcTaJihHhre .zi;HO;rJ;bI THrra K.l{521, K.l{522, ,l{311, .l{220 c JII06hIM 6yK­
BeHHhIM HH,n:eKCOM. 
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AaNMK coTpsiceHMH 

BbtXomtoe 11anpR;)f(:e11ue OMl ynparJJZe11ua ycmpoucmBG.M,U 11azpy3KU (uc­
no;mumellb1lbt.MU aJ1eMe11ma.M,u u nocJ1eoy10111iUMU <meKmpo1111bt.Mu Y3lla.M,U) 
.M.0J1C110 c11UMamb MeJfCi)y <Jbt<JOOG.M,U + Vn u Vabix· Tozoa <J cn0Kou110M cocmon-
11uu oam'llUKa 11anpR;)f(:e11ue 11a fJb/XOOe y3lla 6yoem cmpeMUmbCR K 11Yll10, a 
npu Mexa11u'llecKoM <Jo3oeucm<Juu npu11UMamb 31la'lle11ua, 6J1U3Kue K 11anpn­
JfCe11u10 ucmo'll1lUKa numa11ua (12 B). 

Ba.rraHc HarrpmKeHMH Me:>K,ZJ;Y MHBepTttponaHHbIM M HeMHBepTttponaH­

HbIM BXO,ZJ;OM KOMrrapaTOpa (BbIBO,ZJ;bl 1 M 2) He HapymaeTCH, I103TOMY Ha 

BbIXO,ZJ;e KOMrrapaTOpa (BbIBO,ZJ; 7) rrpttcyTcTByeT HarrpH:>KeHMe HM3KOro 

ypoBHH. l1H,ZJ;MKaTop cocTOHHMH Y3Jia - cneTO.ll:MO,ZJ; HL1 He cBeTMTCH, M Ha­

rrpH:>KeHMe B 6a3e TpaH3MCTOpa VT1 He,ZJ;ocTaTOqHo ,ZJ;JIH ero OTKpbrnaHMH. 

Me:>K.Zl:Y o6IIJMM rrpono,ZJ;OM M BhIXO,ZJ;OM (Veblx) pa3HOCTh rroTeHl~MaJIOB (Ha­

rrpH:>KeHMe) 6JIM3Ka K HarrpH:>KeHMIO MCTOqHMKa IlMTaHMH. 

MeTo,ZJ; rro,ZJ;KJIIOqeHMH BhIXO,ZJ;HhIX KOHTaKTOB BhI6ttpaeTCH caMOCTOH­

TeJihHO B Ka:>K,ZJ;OM KOHKpeTHOM CJiyqae. EcJIM HeT Heo6xo,ZJ;MMOCTM B ,ZJ;OilOJI­

HMTeJibHbIX ttcrroJIHMTeJibHhIX y3Jiax, pe3McTop R10 B nerrM KOJIJieKTopa 

TpaH3MCTopa VT1 3aMeHHeTCH aJieKTpoMarHMTHbIM peJie Ha HanpH:>KeHMe 

8 ••• 12 B c TOKOM cpa6aTbIBaHMH He 6oJiee 100 MA. Ilptt TOKe cpa6aTbrnamrn 

peJie 6oJiee 100 MA, yqttTbIBaH B03MO:>KHO ,ZJ;JIMTeJibHhIH xapaKTep pa6oTbI 

peJie no BKJIJOqeHHOM cocTOHHMM, noTpe6yeTcH 3aMeHMTb TpaH3MCTop VT1, 

MCilOJIHHIOIIJMH pOJib ycMJIMTeJIH TOKa, 6oJiee MOIIJHbIM, HanpMMep JII06blM 

m cepntt KT815. 

B CJiyqae 3aMeHbI pe3ncropa R10 CJia6oTOqHbIM aJieKTpoMarHHTHhIM peJie peKo­

MeH,ZJ;aQHH rro Bb16opy nOCJie,ZJ;Hero TaKHe: FRS10C-03, TRU-12VDC-SB-SL, 

TTI TRD-9VDC-FB-CL, Relpol RMSS-2011-35-1012, P3C-22 (ncnoJIHeHMe 

P<l>.4.523.023-01) MJIM aHaJIOIWIHbie. Ilptt Bb16ope peJie CJieeyeT yqMThIBaTh TOK M 

HarrpH:>I<eHMe KOMMJTaQMM. Bee yKa3aHHbie 3,ZJ;eCb THilbl peJie KOMMY™PYIOT TOK ,ZJ;O 

3 A npM HanpH:>I<eHMM ,ZJ;O 250 B. 
IlpM He3HaqMTeJibHOM COTpHCeHMM ,ZJ;aTqMKa (cpeppMTOBOro cep,ZJ;eqHH­

Ka) B6JIM3M KazymKM Li B Hett KpaTKOBpeMeHHO C03,ZJ;aeTCH 3.ll.C 3JieKTpo­

MarHMTHOH MH,ZJ;YKQMM, B03HMKaeT TOK M HarrpH:>KeHMe, paBHOe HeCKOJibKMM 

,ZJ;eCHTKaM MMKpOBOJibT. CKaqoK HarrpH:>KeHMH (MMITYJihc) 6ecnpenHTCTBeH­

Ho rrepe,ZJ;aeTcH qepe3 OKCM,ZJ;HhIH KOH,ZJ;eHcaTOp C1 M orpaHMqMTeJihHbIH pe-

. 3MCTop R2 Ha BXO.ll: KoMrrapaTOpa DAL 

KoMrreHcaQMOHHbie nerroqKM B pa3HhIX rrJieqax KOMrrapaTopa, cocTOH­

IIJMe M3 ::meMeHTOB VD1, R5, R6 M VD4, R12, HacTpoeHhI TaKHM o6pa30M, 

qTo ,ZJ;a:>Ke TaKoro MMHMMaJibHOro CMrHaJia, BHOCHmero ,ZJ;nc6a.rraHC B HarrpH­

:>KeHMe Ha BXO,ZJ;ax KOMrrapaTopa, OKa3bIBaeTCH ,ZJ;OCTaToqHO ,ZJ;JIH cpa6aTbIBa­

HHH BttyTPeHHeii CXeMbl cpaBHeHMH HanpH:>KeHHH M IIOHBJieHHH Ha BbIBO,ZJ;e 7 
ttanpH:>KeHMH BbICOKoro ypoBHH, KoTopoe BKJIJOqaeT cneTO,ZJ;HO,ZJ; HL1, cttr­

HaJIH3HpyIOIIJMii 0 B03,ZJ;eHCTBMM Ha ,ZJ;aTqMK. Ilpoii:,ZJ;H qepe3 orpaHMqMTeJib­

HbIH pe3MCTOp R8, HanpH:>KeHMe ,ZJ;eTeKTttpyeTcH .Zl:MO,ZJ;OM VD3 M qepe3 orpa-
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rnaea 4. KoHCTPYK'-'1.1111 AflSI oxpaHbl 111 6eaonacHocT111 

HMq1neJihHhIH pe3Hcrnp R9 rrocTyrraeT B 6a3y TpaH3HCTopa VT1. B MOMeHT 

rroJIBJieHHJI ttarrpJI)KeHHJI Ha Bhmo,n:e 7 MHKpocxeMhI DA1 ttaqHHaeT 3apJI­

)KaThCJI oKcH,n:HhIH KoH,n:ettcarnp C4. Ott BKJiroqeH B cxeMy, ,n:JIJI rnro qT06h1 

o6ecrreqHTh rrJiaBHyro 3a,n:ep)KKY BhIKJiroqeHHJI y3Jia (tta 2 ... 3 ceeyH,n:b1), 

HHaqe BKJiroqeHHe Harpy3KH 6y,n:eT HaIIOMHHaTb «,n:pe6e3r~ KOHTaKTOB H 

HOCHTb xaoTHqHblll xapaKTep. 

EJiaro,n:apJI OKCH,n:HoMy KOH,n:eHcarnpy C4 TpaH3Hcrnp VT1, KOTOphltt 

OTKpbIJICJI OT HMIIYJihCa HarrpmKeHHJI, 3aKpoeTC5I TOJibKO qepe3 2 ... 3 ceKyH­

,ZJ:bl rrocJie oKottqamrn yrrpaBJIJIIOIIIero HMIIYJihca. EcJIH eMKOCTh ::noro KOH­

,n:ettcarnpa yBeJIHqHTh ,n:o 50 MKC!>, 3a.l(ep:>KKa BhIKJiroqeHHJI y3Jia cocTaBIIT 

e,Z(HHHilbI MHHyT. 3To MO/KeT OKa3aTbC5I IIOJie3HbIM rrpH perrreHHH orrpe,n:e­

JieHHbIX 3a,n:aq, CTOJIIIIHX rrepe,n: pa.l(HOJiro6ttTeJieM-KOHCTPYKTopoM. HarrpH­

Mep, TaKaJI 3a,n:ep)l{Ka 6y,n:eT yMeCTHa, eCJIH peJie, BKJiroqeHHOe BMeCTO pe-

3HCTOpa R10, B cBoro oqepe,n:h 6y,n:eT BKJiroqaTh oxpaHttyro cHpetty. 

IIocTyrrHBrrree Ha 6a3y Tpatt3Hcrnpa VT1 HarrpJI)KeHHe BhICOKoro ypoB­

HJI OTKpbmaeT ero H H3MeHJieT COCTOJIHHe BhIXO,n:a Y3Jia: Me)K,n:y IIOJIO)KH­

TeJihHhIM BhIBO,ZJ:OM HCTOqHHKa IIHTaHHJI H KOHTaKTOM VBbIX Terrepb rrpH­

cyrcTByeT HarrpJI:>KeHHe HCTOqHHKa IIHTaHHJI, a Me)K,n:y o6IIIHM rrpoBO,ZJ:OM H 

TOqKoil Vnhix HarrpJI)KettHe paBHO HYJIIO. 

Ilpll 3aBe,n:OMO HcrrpaBHOM H CTa6HJill3MpOBaHHOM HCTOqHHKe IIHTa­

HHJI, a TaK:>Ke rrpn IIHTaHHH OT 6arnpeil (aKKYMYJIJITOpoB) aJieMeHThI C3, R1, 
VD2 MO)KHO H3 cxeMhI HCKJiroqHTh, TaK KaK yCTpoilcrno pa6oTocrroco6Ho B 

.l(Harra3oHe HarrpmKeHHJI rrnTaHHJI +7 ..• +16 B. ToK rroTpe6JieHHJI B peiKHMe 

rroKoJI He rrpeBhimaeT 5 MA. 0,n:HaKo rrpH ncrroJib30BaHHH yCTpoilcTBa B aB­

TOM06m1e H B coqeTaHHll c HecTa6H.IIH3HpOBaHHhIMll llCTQqHnKaMH IIHTa­

HHJI ,Z(aHHhie aJieMeHTbl BbIIIOJIHJIIOT 3aIIIHTttyro pOJih ll II03BOJI5IIOT rrpnMe­

HJITh ycTpOHCTBO B a)3TOM06HJI5IX KaK aJieMeHT oxpatthl - ,n:aTqHK COTp5Ice­

Hll5I (y.l(apa). . 

Y3ell 11e mpe6yem 11a.naaKu. 

3neMeHTbt c6opKM 

3JieMeHThI cxeMbI KmvmaKTHO MOHTnpyroTcJI B rrJiaCTMaccoBOM Koprry­

ce H :>KeCTKO rrpHKpeIIJIJIIOTCJI K KOHTpOJIHpyeMOll IIOBepXHOCTH. 3TOMY 

crroco6cTBYeT «MOMeHTaJihHhlll~ KJiell HJill «JIHrryqKa~. 
Bo3MO)KHOCTH UcrroJih30BaHHJI peKoMen,n:yeMoro ,n:arquKa rrpaKTuqecKu He 

orpaHuqeHHhl, TaK KaK aTO rrpoCTOll ll BMeCTe c TeM qyBCTBHTeJihHhlll ll Ha,n:eJK­

Hhlll y3eJI KOHTPOJIJI coTpJicenuil u y.l(apoB. On MO:>KeT 6b1Th rrpoTOTHIIOM .l(aT­

quKa y.l(apa B aBTOMo6HJIHX, pa60TaTh B cocTaBe oxpattttoil cumaJitt3aIIHH. B 

aTOM CJiyqae Koprryc ,Z(arquKa 3aKpeIIJI5IeTC5I Ha KOCJIKe ,Z(BepHOll Kopo6KH HJlll 

,n:Bepn oxpaHJieMoro rroMemeHH5I. Ka)KylllaJICJI cJioJKHOCTh H3roTOBJieHH5I ,Z(aT­

qnKa H KaTYIIIKH Line 6oJiee qeM Mmp. IlpaKTHKa HCIIhITaHHH ycTPoikrna no-



AaT'IMK coTpRceHMR 

Ka3aJia, 'ITO .na:>Ke rrpH y.naJieHHH ¢eppHTa OT KapKaca Li Ha paccT051HHe 
,l(O 5 MM ,z:taT'iHK ysepeHHO cpa6aThIBaeT OT COTp5Iceum1 H Ka'ieHHH ¢ep­
pHTa B6JIH3H KaTyIIIKH. ::ho ,ll,OCTHraeTCH B pe3yJihTaTe BbICOKOH qysc­
TBHTeJibHOCTH KOMrrapaTOpa DA1 ua MHKpocxeMe LM358N. KpoMe yKa-
3autto:H MHKpocxeMbI, Mo:>Kuo rrpHMeHHTh ee auaJiorn - LM358, C358C, 
HA17358, a TaK:>Ke aHaJiorH :noro rronym1pttoro KOMnapaTopa, BhmycKa­
K>InHecH ,z:tpyrHMH cpttpMaMH. 0Te'ieCTBeHHhle MHKpocxeMbl auaJIOrH 
KoMrrapaTOpa - K1401Y.llSA ... K1401Y.llSB, KS44Y.ll8A ... KS44Y,[{8B, 
KP1040Y,ZUA, K<l>1053Y.i{2(A). IIpn rrpHMeHeHHH MHKpocxeMbI 
KS44Y,ll8A ... KS44Y.ll8B qyscTBHTeJibHOCTb y3Jia uecKOJihKO Mettbllle, H 
npH,z:teTcH H3MeHHTh rro.nKJIIO'ieHHe Bhrno,noB MHKpocxeMhI. KpoMe Toro, 
B Ka'ieCTBe ¢eppHTa rrpHMOyrOJibHOH <t>opMbl MO:>KHO HCilOJib30BaTb Ky­
CO'ieK o6hIKHOBeHHOrO MarHHTa. 
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6ECKOHTAKTHblM EMKOCTHblM 
AAT"IMK 

Cero,n:tt.si: HHKoro He y,n:HBHIUb pa31mqHbIMH no Ha3HaqeHHIO n a<f><f>eK­

THBHOCTH 3JleKTpOHHbIMH yCTpo:ikrnaMH rrpe,n:ynpe)l(,l{eHH.sJ, KOTOpble OIIO­

Be:inaroT HJIM BKJIJOqaJOT oxpaHHYIO CHrHaJIH3al(HIO Ja,l{OJiro ,l{O Henoc­

pe,n:cTBeHHOro KOHTaKTa He)KeJ1aTeJ1bHOro ~rocT.si:~ c oxpam1eMbIM py6e­

)KOM (TeppHTOpHeif). Mttome H3 TaKHX yJJIOB, onHcaHHbIX B JIHTepaType, 

Ha MOH B3rJI5l,l{, HHTepeCHbl, HO CJIHIUKOM CJIO)l{Hble. 

B npoTHBoaec HM npe,n:J1araeTc.1i npocTa.H 3JieKTpoHHa.H cxeMa 6ecKoH­

TaKTHoro eMKOCTHOro ,n:aTqHKa (PHc. 4.11), co6paTb KOTopyro B CHJiaX Ha­

qHHaro:innll: pa,n:HOJIIo6HTeJib. y CTpOHCTBO HMeeT MHOroqncJieHHhie ,l{OCTO­

HHCTBa, 0,l{HO H3 KOTOpblX (BbICOKa.H qyBCTBHTeJibHOCTb no Bxo,n:y) HCilOJ1b-

3yeTC.sJ ,l{JI.li npe,n:ynpeJl<,n:eHH.li o npn6J1H)KeHHH KaKoro-J1tt60 

o,n:ymeaJieHHoro o6neKTa (ttanpttMep, qeJ10BeKa) K ceHcopy EL 

+lo: 98 

HAI 
PMQ·2715 

K7Bb1B. 001 

Puc. 4.11. 3JieKTpH'ICCKM cxeMa 6ecKOHTaKTHoro CMKOCTHoro )l;aT'IHKa 

3neMeHTbl cxeMbl 111 111x H&3HalfeH111e 

OcaoBy cxeMbI cocTaBJI.HIOT ,n:Ba aJieMeHTa MHKpocxeMbI K561TJI1 
(DD1 ), BKJIIOqeHHbIX KaK HHBepTOpbI. 3rn MHKpocxeMa HMeeT B CBOeM co­

CTaBe qeTb1pe o,n:HOTHITHhIX aJieMeHTa c <f>YHKI(neii: 2M-HE c TpnrrepaMH 

llIMHTTa c rHCTepe3HCOM ( Ja,n:ep)KKOH) Ha BXO,l{e H HHBepcHeif CHrHaJia Ha 

BbIXo,n:e. B TaKHX 3JieMearnx neTJI.H rttCTepeJnca noKa3hrnaeTC.H BHYTPH nx 

o6o3aaqeHH.H. 

IlpnMeaeane MHKpocxeMbl KS61TJI1 B ,n:aHHOM cJiyqae onpaB,n:aHo 

TeM, qTo otta, KaK H cepn.H K561 B qacTHOCTH HMeeT: 



&ecKoHTaKTHblM eMKOCTHblM A8T'U1K 

npe,n;eJlbHO Ma.JlblH pa6oqnii: TOK; 

BhlCOKYIO noMeX03am;mueHHOCTb (,n;o 45% OT ypOBH51 Hanp.HIKemrn: nM­

TaHm1); 

mMpOKMH ,n;Mana30H nMTarom;ero HanpmKeHM.H - OT 3 ,n;o 15 B; 

3am;mueHHOCTb no Bxo,n;y OT noTeHUMaJia CTaTlfqecKoro :3JieKTpMqecTBa 

M KpaTKOBpeMeHHOro npeBhlilleHM.H BXO,Z(HbIX ypoBHeii:. 

3TM M ,n;pyrMe ,Z(OCTOMHCTBa MHKpocxeMbI no3BOJI.HIOT HCIIOJlb30BaTb 

ee B pa,n;MOJII06HTeJihCKHX KOHCTPYKUH.HX 6e3 KaKHX-JIH6o oco6hlx Mep 

npe.n;ocrnpo:>KHOCTH H 3am;HTbI. KpoMe Toro, MttKpocxeMa K561TJI1 rr03-

BOJI.HeT BKJIIOqaTb CBOH He3aBl1Cl1Mbie Jior11qecK11e :3JieMeHTbl napaJIJieJib­

HO, B KaqecTBe 6y¢epHbIX :3JieMeHTOB, BCJie,Z(CTBHe qero MOm;HOCTb BbIXO,Z(­

HOro c11rHaJia KpaTHO yneJIHq11naeTC.H. 

TpnrrepbI llIM11TTa - STO, KaK npanHJIO, 611crn6ttJihHhie cxeMbI, cnoco6-

Hhie pa6oTaTb c Me,n;JieHHO B03pacTaIOm;MMl1 BXO,Z(HbIMll CMrHaJiaMl1, B TOM 

q11cJie c ~npnMeCbIO~ noMex. Ilp11 ::!TOM OHl1 o6ecneqnnaIOT no BbIXO,Z(Y Kpy­

Tble ¢poHTbl 11MITYJihCOB, KOTOpbie MOJKHO nepe.n;aBaTb B IIOCJie.n;yromne y3-

Jlbl cxeMbl ,n;JI.H CTbIKOBI<l1 c ,n;pyrnM11 KJIJOqenhIMll :3JieMeHTaMH ll MMKpocxe­

MaMH. MmcpocxeMa K561TJI1 (KaK, nnpoqeM, n MHKpocxeMa K561TJI2) 

Mo:>KeT BbI,Z(eJI.HTb ynpaBJI.HIOill:11H ClffHaJI, B TOM q11cJie Utt¢pOBOH, .n;JI.H ,n;py­

rttX ycTpOHCTB 113 aHaJIOrOBOro, 11Jlll HeqeTKOro, BXO,Z(HOro HMnyJibCa. 3apy-

6eJI<HblM aHaJIOroM MHKpocxeMbI K561TJI1 .HBJI.HeTc.H M11KpocxeMa 

CD4093B. 

CxeMa BKJIIOqeHH.H 11HBepTopon - KJiacc11qecKa.H 11 onHcaHa B crrpanoq­

HbIX n3,n;amrnx. Oco6eHHOCTb npe,n;CTaBJieHHOH pa3pa6oTKM 3aKJiroqaeTc.H B 

KOHCTpyKTHBHblX HIOaHcax. 

IIocJie BKJIIO'IeHH.H n11TaHH.H Ha nxo,n;e ::iJieMeHTa DD1.1 B03HHKaeT He­

onpe.n;eJieHHoe COCTO.HHl1e, 6Jil13KOe K HM3KOMY JIOr11qeCKOMY ypoBHIO. Ha 

Bbixo,n;e DD1.1 nMeeTC.H Hanpm1<eH11e BbICOKoro ypoBH.H, Ha BbIXo.n;e DD1.2 
on.HTb HH3Koe. TpaH3HCTOp VTi, Hrparom;11H: poJib ycHJIHTeJI.H TOKa, 3a­

KpbIT. Ilbe3o::iJieKTpHqecK11H: KancIOJib HAi c BHyTpeHHHM reHeparnpoM 

3q He aKTHBeH. 

K ceHcopy Ei no.n;KJiroqeHa anToMo6HJibHa.H TeJiecKon11qecKa.H attTeH­

tta. Ilp11 HaxoJK,n;eHHM qeJioBeKa PMOM c aHTeHHOH H3MeH.HeTc.H eMKOCTb 

MeJK,n;y mThlpeM anTeHHbI H noJioM. II pH ::!TOM ::iJieMeHThl DD 1.1, DD 1.2 ne­

peKJIIO'IaIOTC.H B npoTHBonoJIOJI<Hbie cocTo.HHH.H . .ZJ:Jrn rrepeKJiroqenn.H Y3Jia 

qeJIOBeK cpe,n;Hero poem ,n;OJI)l(eH Haxo.n;HTbC.H HJIH npoxo,n;11Tb PMOM c aH­

TeHHOH ,Z(JIHHOH 35 CM Ha paccTO.HHlll1 ,Z(O 1.5 M. 

Ha BbIBo.n;e 4 M11KpocxeMbI nOHBJI.HeTc.H Hanp.HJI<eH11e BbICOKoro ypoB­

H.H. Ilp11 ::!TOM OTKphlBaeTc.H TpaH3MCTOp VT1M3BytlHT KancIOJib HAi. 
KoH,ZJ;eucaTop C1. OT eMKOCTH KOH,Z(eHcarnpa C1 3anncHT peJKHM pa6o­

TbI SJieMeHTOB MHKpocxeMbI. TaK, npn yMeHhilleHHH eMKOCTM C1 .n;o82 ... 120 

n<!> y3eJI pa6orneT 11Haqe. Terreph 3ByKonoii: c11rHaJI 3ByqnT TOJibKO rroKa Ha 
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BXOti: DD1.1 Bo311:eii:crnyeT ttaBOl];Ka nepeMeHttoro ttanpmKemui: - npHKOC­

HOBeHHe qeJioBeKa. Tttn KOHti:eHcaTopa - KM6. 

3JieKTpHqecKyro cxeMy (PRC. 4.11) MO)l(HO HCilOJib30BaTb H KaK OCHO­

By ti:JI.si: TpttrrepHoro ceHcopHoro y3Jia • .Li:AA ::fforo cJieayeT HCKJiroqnTb H3 

cxeMbI nocTO.HHHbiii: pe3ncrnp R1, aKpaHnpoBaHHbiii: npoBoa. CeHcopoM B 

;:}TOM CJiyqae 6yayT KOHTaKTbl MHKpocxeMbI 1 H 2. 
IlocJieti:oBaTeJibHO c R1 noti:KJIIoqaeTc.si: aKpaHnpoBaHHbiii: npoBoti: (Ka-

6eJib PK-50, PK-7 5, aKpaHHpOBaHHbiii: npoBoti: ,ll,JI.H CHrttaJIOB 3q - no,ll,xo­

MT Bee THilbI) ,ll,JIHHOH 1.0 .•. 1.5 M, aKpaH coe,ll,HH.SleTC.SI c o6mHM npOBO,ll,OM. 

UeHTpa.nbHhlii: (HeaKpaHHpoBaHHbiii:) npoBO,ll, Ha KOHQe coe,ll,HH.si:eTc.si: co 

IIITblpeM aHTeHHbl. 

IlpH co6JIIO,ll,eHHH aTHX peKOMeH,ll,aQHH, T. e. npH npHMeHeHHH yKa3aH­

HbIX B cxeMe THnOB H HOMHHaJIOB aJieMeHTOB, y3eJI reHepnpyeT 3BYKOBOH 

cnma.n qacToToii: OKOJIO 1 Kfu; (3aBHCHT OT THna KancroJI.si: HA1) npn npn-

6JIH)l(eHHH qeJIOBeKa K IIITblpIO aHTeHHbl Ha paCCTO.SIHHe 10 .•. 1.5 M. IlpH 

aTOM TpnrrepHbiii: a¢>¢>eKT oTcyTcrnyeT, T. e. npn y,ll,a.neHHH qeJioBeKa OT 

aHTeHHbI 3BYK B KancroJie HA1 npeKpamaeTc.si:. 

B aKcnepttMeHTe npttHHMaJIH yqacTtte )l(HBOTHhle - KOIIIKa H co6aKa. 

0Ka3aJIOCb, qTo Ha nx npH6JIH)l(eHHe K ceHcopy-aHTeHHe y3eJI He pearHpy­

eT. IlpHHQHn ,ll,eikTBH.SI B ,ll,aHHOM ycTpOMCTBe OCHOBaH Ha H3MeHeHHH eM­

KOCTH Me)l(,ll,y ceHCOpOM-aHTeHHOH E 1 H 3eMJieii: ( o6mHM npoBO,ll,OM, BCeM 

TeM, qTQ COOTHOCHTC.SI K 3a3eMJI.HIOmeMy KOHTypy; B ,ll,aHHOM CJiyqae ;:}TO 

noJI H CTeHbl noMeIQeHH.SI). IlpH npn6JIH)l(eHHH qeJIOBeKa am eMKOCTb cy­

IQeCTBeHHO H3Mewi:eTC.SI, qTO OKa3bIBaeTC.SI ,ll,OCTaTOqHblM ,ll,JI.SI cpa6aTbIBa­

HH.SI MHKpocxeMbl K561TJI1. 

IlpaKTHqecKoe npttMeHeHne y3Jia Tpy,ll,HO nepeou;eHHTb. B aBTOpcKoM 

:1;1apHaHTe ycTpOMCTBO CMOHTHpOBaHO p.Sl,ll,OM c ,ll,BepHOH KOpo6KOM MHOro­

KBapTHpHoro )l(HJioro ,ll,OMa. Bxo,ll,Ha.H ,ll,Bepb - MeTa.nJinqecKa.si:. fpoMKOCTb 

CHma.na 3q, H3JiyqaeMoro KancroJieM HA1, ,ll,OCTaToqHa, qTo6hl ycJibIIIIaTb 

ei:o Ha 3aKpbITOH JIO,ll,)l(HH, H conoCTaBHMa c rpOMKOCTbIO KBapTHpHoro 

3BOHKa. 

HcrnqHHK nHTaHH.H - crn6HJIH3HpoBaHHbiii:, Hanp.si:)l(eHHeM 9 ... 15 B, c 

xopoIIIeii: <l:>ttJibTpau;Heii: Hanp.si:)l(eHH.H nyJibcau;Hii: no BbIXO,ll,y. ToK noTpe6-

JieHH.H HHq'l;O)l(HO MaJI B pe)l(HMe O)l(tt.naHH.H (HeCKOJibKO M:i<A) H yae11nqn­

aaeTc.si: ,ll,O 22 ... 28 MA npH aKTHBHoii: pa60Te H3Jiy'IaTeJI.si: HAL BecTpaHc­

,¢>opMaTopt1b1ii: HCTO'IHHK npHMeH.SITb HeJib3.SI H3-3a B03MO)l(HOCTH nopa)l(e­

HH.SI aJieKTpH'IecKHM TOKOM. 

0Kc~Hblii Ko~eucaTop C2. .Li:eficrnyeT KaK .nonoJIHHTeJibHhlH 

<l:>HJibTp no nHTaHHIO. THn KOH,ll,eHcarnpa - K50-35 HJIH aHaJIOrH'IHbIH Ha 

pa6oqee Hanp.si:)l(eHHe He HH)l(e Hanp.H)l(eHH.SI HCTO'IHHKa nHTaHH.SI. 

IlpH aKcn11yarnQHH Y3Jia BbrnBJieHbI HHTepeCHbie oco6eHHOCTH. TaK, Ha 

pa6oTy y3J1a BJIH.HeT Hanp.si:)l(eHne nnTaHH.H. 0Ka3a.nocb, qTo npH yBeJIH'Ie-
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HIIII uarrp5DKeHH.H rrttTaHH.H .n.o 15 B B KaqecTBe ceucopa-auTeHHhI .n.ocTa­

Toquo IICIIOJib30BaTb O,Zl,IIH o6blKHOBeHHhIH MHOro:>KHJlhHbIM He3Kpaunpo­

BaHHhIM 3JieKTptt'IeCKHM Me,ZJ,HhIM rrpoBO,Zl, ceqeuneM 1...2 MM, ,Zl,JIHHOM 1 M, 

6e3 3Kpaua n 6e3 pe3ncrnpa R1. 3JieKTpH'IeCKHM Me,ZJ,HhIM rrpoao.n. rro.n.co­

e.n;nu.HeTC.H uerrocpe.n;crneuuo K Bhrno.n.aM 1 n 2 3JieMeHTa DD 1.1. 3cpcpeKT 

OKa3bIBaeTC.H TaKHM :>Ke. 

Ilpn H3MeHeHIIH cpa3HpOBKH ceTeBOM BHJIKH HCTOqffHKa IIHTaHH.H y3eJI 

KaTaCTpocpnqeCKH Tep.HeT qyBCTBHTeJibHOCTh H cnoco6eH pa60TaTh TOJlhKO 

KaK ceHcop, T.e. pearnpyeT ua npHKOCHOBeHne K E1. 3To Ba:>KHO rrpn Jiro6oM 

3HaqeHHH Harrp.H:>KeHmI HCTOqHHKa IIHTaHH.H B .n;narra30He 9 ... 15 B. Qqe­

BH,ll;HO, qTO BTOpoe Ha3HaqeHHe .n;aHHOM cxeMbI - o6hIKHOBeHHhIM ceHcop 

HJIH ceHcop-Tpnrrep. 

Bee 3TO cJie.n;yeT J'IHThIBaTh rrpn n3roTOBJieHHH y3Jia. 0,n;HaKo rrpn rrpa­

BHJihHOM IIO,ll;KJIIO'leHHH MO/KHO C03,ll;aTh BaJKHyro II CTa6HJihHYIO qacTb ox­

paHHOM cnruaJIH3aU:HH, o6ecrre'IHBaroru:ei1: 6e3orracuocTb JKHJIHru:a n rrpe­

.ZJ:yrrpe:>K,n;aroru:ei1: X03.HeB o uernT.aTHOM cnTyau:nn eru:e ,Zl,O ee B03HHKHOBe­

HH.H. foTOBoe ycTpoi1:crno rroKa3aHo Ha Pnc. 4.12. 

Puc. 4.12. y CTpOHCTBO c aBTOM06HJihHOH aHTeHHOH B BH.ll;e eMKOCTHOfO ,Zl,aTqrrKa 

Ilpu 1tey1wcnumeJtb1tOM co6Jl1oaenuu Bcex pe1wMeuaaupu ycmpoucmBo ne 
mpe6yem naJtaaKu. 
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BoJMO)KHO, rrpM ,n:pyrMx BapMaHTax ceHcopoB M aHTeHII yJe.JI rrpo.SIBMT 
ce6.SI B MHOM Kaqecrne. Ee.JIM aKcrrepMMeHTMpoBaTh c ,n:JIMHoii aKpaHMpyro-
11.\ero Ka6e.JI.SI, ,n:JIMHOii M ITJIOII.\a.D:hIO ceHcopa-aHTeHHhI E1 M Harrp.SI)KeHMeM 
ITMTaHM.SI yJJia, He MCKJIJOqeHo, qTo rrOTpe6yeTc.SI cKoppeKTMpoBaTh corrpo­
TMBJieHMe pe3MCTopa R1 B rrpe,n:e.Jiax 0.1...100 MOM. ,ll.JI.SI yMeHbIIIeHM.SI 
qyBcTBMTe.JibHOCTM yJJia yBe.JIMqMBaeTc.SI eMKOCTh KOH,n:eHcarnpa C1. Ee.JIM 
aTO He rrpMHOCMT )Ke.JiaeMbIX pe3y.JihTaToB, rrapa.JIJie.JibHO C1 BKJIJOqaeTc.SI 
rrocTO.SIHHhIM pe3MCTOp corrpoTMBJieHMeM 5 ... 10 MOM. 

PeaucTOp R1. TMrr pe3MCTopa- BC-0,5, BC-1. 
PeaucTOp R2• TMrr pe3MCTopa - MJIT-0,25. 
Tpauaucyop VT1. Heo6xo,n:nM AA.SI ycn.Jiettn.SI cnrna.Jia c Bhixo.n:a a.Jie­

MeHTa DD1.2. oe3 aTOro TpaH3HCTOpa KarrCIO.Jlb HA1 3ByqMT CJia6o. Mo)KeT 
6bITh JaMeHeH TpaHJMCTopaMn KT503, KT940, KT603, KT801 c JII06hIM 
6yKBeHHbIM MH,n:eKCOM. 

Ka11cIOJib-H3JIY..aTeJib HAL MoJKeT 6bITh JaMeHeH aHa.JiomqHhIM Karr­
CIOJieM co BCTpoeHHhIM reHeparnpoM 3q M pa6oqMM TOKOM He 60.Jiee 50 MA, 
HarrpMMep: FMQ-2015B, KPX-1212B M aHa.JiomqHhIMM. 

DJiaro,n:ap.SI rrpMMeHeHMIO KaITCIOJI.SI CO BCTpOeHHbIM reHepaTOpOM rrpo­
.SIBJI.HeTC.SI MHTepeCHbIM acpcpeKT: rrpM rrpM6.JIM)KeHMM qe.JIOBeKa K ceHCO­
py-aHTeHHe E1 3BYK KaITCIOJi.SI MOHOTOHHbIM, a rrpM y,n:a.Jiemrn (MJm rrpn-
6.JIM)KeHHH qe.JioBeKa Ha pacCTO.SIHne OKOJIO 1,5 MOT E1) Karrcro.Jih MJ,n:aeT 
CTa6MJibHbIM rrpepbIBHCTbIM 3BYK B COOTBeTCTBMH c M3MeHeHMeM ypoBH.SI 
rroTeHU:Ha.Jia Ha Bhixo,n:e a.JieMeHrn DD1.2. 

EcJIM B KaqecTBe HA1 rrpMMeHMTh KarrcIOJih co BCTpoeHHhIM reHepaTo­
poM rrpepbrnaHnii 3q, ttarrpMMep KPl-4332-12, 3BYK 6y,n:eT HarroMMHaTh 
CMpeHy rrpH OTHOCMTeJihHO 60.JibIIIOM paCCTO.SIHMH qeJIOBeKa OT ceHcopa-aH­
TeHHbl H cra6MJibHbIH rrpepbIBHCTbIH CHI'Ha.JI rrpH MaKCHMa.JibHOM rrpn6JIH­
/KeHMH. 

0THOCMTeJibHbIM He,n:OCTaTKOM yCTpoikrna MO)KHO cquTaTb OTCYTCTBHe 
H36MpaTeJibHOCTH ~CBoii/qy)Koih, TaK KaK yJeJI ClffHa.JIM3MpyeT 0 npM6JIM­
)KeHMH K E1 Jiro6oro JIMU:a, B TOM qncJie Bhirne,n:rnero ~Ja 6yJIKoii XJie6a~ xo-
3.SIMHa KBapTnphI. OcHoBa pa6oThI yJJia - aJieKrpnqecKMe HaBO,n:Kn M HJMe­
HeHMe eMKOCTM. TaKoii yJeJI acpcpeKTMBHO pa6orneT TOJihKO B 6oJibIIIMX iKH­

JihIX MaCCHBax c pa3BHTOM CeTbIO aJieKTpnqeCKHX KOMMYHHKau:nii. 
BoJMO)KHO, qrn TaKOii rrpn6op 6y,n:eT 6ecrroJie3eH B Jiecy, B rroJie - Be3-

,n:e, r,n:e Her aJieKTpMqecKnx KOMMYHHKaU:HM oCBeTMTe.JihHOH ceTH 220 B. 
TaKoBa oco6eHHOCTb yCTpoiicrna. 

3KcrrepnMeHTHPYH c ,n:aHHhIM YJJIOM n MHKpocxeMOH K561TJI1 (,n:aiKe 
B IIITaTHOM ee BKJIJOqeHHH), MOiKHO rroJiyqMTb 6ecu:eHHblH OilbIT H pea.Jib­
Hbie, rrpOCTbie B ITOBTOpeHHM, HO opHmHa.JibHhie no cyTM M cpyHKU:HOHa.Jib­
HblM oco6eHHOCTSIM aJieKTpOHHble yCTpoiicrna. 
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3neMeHTbl c6opK111 

MoHTa)K ::ineMeHTOB BbIITOJIH.HeTC.H Ha rrJiaTe M3 CTeKJioTeKCTOJIMTa. 

Koprryc ,n.71.a ycTpoii:crna MO)KeT 6bITb M3 JII06oro .n;mmeKTpttqecKoro MaTe­

pttaJia. 

)lJI.a KOHTpOJI.H BKJIIOqeHM.H IIMTaHM.H yCTpoii:crno MO)KeT 6bITb CHa6)Ke­

HO MH.ZJ;MKaTOpHbIM CBeTO.UMO.UOM, KOTOpblH 110.ZJ;KJIIOqaeTC.H rrapaJIJieJibHO 

HCTQqHHKY IIHTaHH.H. 
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npMno~eHMe1.nPE.QOXPAHMTEnM 
B COBPEMEHHOM P3A 

Ilpeaoxpa11umellU .HBJUIIOTC51 O,UHIIM II3 3JieMeHTOB CJia6oTOqHOM 3arn;II­

Thl, KOTOpblM He rrpette6peraIOT KaK «3arraCHblM BapliaHTOM~ B BblXO,UHblX 

uerrax IICTOqHIIKOB IIHTaHH.H H ycTpOHCTBax ynpaBJieHII.H crrel(HaJibHOrO 

Ha3HaqeHH.H. IlpH BeJIHqHHe TOKa IIJIH ypOBH.H Harrp.HiKeHH.H B Harpy3Ke Bbl­

me rrpe,n:ycMOTpeHHhIX rrpe.n:oxpaHnTeJin cpa6aTbIBaIOT, pa3MbIKa.H uerrb rrn­

TaHH.H «B o6pbrn~. KaK aJieMeHTbI aJieKTpOHHhIX KOHCTPYKUIIM, <iTH rrp1I60-

pb1 «po,n:HJIIICb~ O,UHOBpeMeHHO co BCeMH rraCCHBHblMII 3JieMeHTaMH. 

CoBpeMeHHbie .rrJiaBKHe BCTaBKII rrpe.n:oxpattHTeJieH: rrpe.n:cTaBJIHIOT co-

6oif 6b1cTpo.n:eifcrny10rn;ne KOHCTPYKUHH ,n:JI.H 3arn;HTbI OT KopoTKoro 3aMhI­

KaHH.H CHJIOBbIX rroJiyrrpoBo,n:HIIKOB, B qacTHOCTH THpttcTopoB, GTO H .n:no­

,n:oB. EJiaro.n:ap51 CBOIIM KOHCTPYKTHBHbIM oco6ettttocT.HM <iTH <iJieMeHThI yc­

rnifqnBhI K rrepeMeHHbIM Harpy3KaM H rrpnMeH.HIOTC.H B uerr.HX KaK 

IIOCTO.HHHOro, TaK H rrepeMeHHoro TOKa. 

Pa3Hbie rrpOH3BO.l(HTeJIH, B OCHOBHOM 3apy6eiKHbie, o6ecrreqHBaIOT 

lllHpOKHM crreKTp rrpe.n:oxpaHHTeJieM Ha OCHOBe IIJiaBKHX BCTaBOK, rrpHqeM 

«Ha JII06oif BKyc II l(Ben. EJiaro.n:apa CBepx6b1cTpo.n:eifcTB1IIO HeKoTopble 

cepHH IIJiaBKHX rrpe.n:oxpattHTeJieii:, HaIIpHMep 3NE ... 3 2, 3NE ... 3 3, 3NE ... 4 1, 
3NE ... 8 0, 3NE8 7 qmpMbI Sitor, nMeIOT KJiacc 3arn;1ITb1 aR, T.e. 3arn;nTa rro­

JiyrrpoBo,n:HHKOB rrpH TOKax orrpe,n:eJieHHOM KpaTHOCTII. Ilpe.n:oxpaHHTeJIII 

ceplIH 3NE, r.n:e IIOCJie,n:yIOrn;a.H umppa B o603HaqeHHH 1 IIJIH 0, paccq1ITa­

Hbl Ha HOMIIHaJibHbie TOKH 16 ... 630 AH HMeIOT y:>Ke KJiacc 3arn;nTbl gR, T.e. 

3arn;nTa rroJiyrrpoBo,n:HIIKOB. rrpn TOKax JII06oif KpaTHOCTII. TaK1Ie rrpe,n:ox­

pattnTeJIII rrpHMeHIIMbl KaK M.H 3arn;1ITbl rrpOBO,UOB OT rreperpy30K H KO­

poTKOro 3aMbIKaHH.H, TaK II ,UJI.H 3aIIl;HTbl IIOJiyrrpOBO,UHHKOBbIX 3JieMeH­

TOB, MHKpocxeM CTa61IJI1I3aTOpOB, YCHJIHTeJieM pa.n:norrepe.n:a~HKOB. 11x 

rreperpy3oqHa.H xapaKTepHCTHKa cornacyeTrn c ycJIOBH.HMH pa6oTbI rrpo­

Me:>KyrnqHhIX 3BeHbeB rrpeo6pa3oBaTeJieif HarrpH:>KeHH.H, HJIH U -rrpeo6pa-

30BaTeJieif. 

Hn 0,UHH 3JieKTpOHHblM y3eJI, 6y,n:b TO CHJIOBOM arperaT HJIH HCTOqHHK 

IIHTaHH.H, He o6xo,n:HTC.H 6e3 rrpe.n:oxpaHHTeJI.H - 3JieMeHTa 3arn;HTbl OT rro­

:>Kapa n rropaiKeHH.H <iJieKTpHqecKIIM TOKOM. XapaKTepnCTIIKH tteKOTOpbIX 

rrorryJiapHbIX THIIOB rrpe.n:oxpattnTeJieli, rrepeqHcJieHHhie B Ta6JI. 1, noMo­

ryT pa,n:noJII06HTeJIIO 6e3 oco6oro Tpy,n:a rro.n:o6paTb aHaJior npe,n:oxpaHHTe-
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np1.1nolKeHMe 1. npeAOXP8HMTenM B coepeMeHHOM P3A 

ml npH ero 3aMette B cJiyqae peMOHTa. KpoMe rnro, Ta6JI. 1. .. 7 co.n;epJKaT 
cnpanoqttbIM MaTepttaJI no oTeqecrneHHbIM H 3apy6eJKHbIM npe.n;oxpattttTe­
JI.HM, aKTHBHO MCII0Jlb3YIOIIIMMC.H B ycTpoH:crnax pa.n;Ho::meKTpOHHOM npo­
MbIIIIJieHHOCTH. 

np11160pbl OTe'leCTBeHHOrO np01113BOACTB8 

Ta6.nu~a 1. Ilpe.n;oxpaHHTeJIH c DJiaBKHMH BCTaBKaMH 0Te11ecTeeuuoro 
npoH3BO,!J.CTBa, pacc11mauuble ua pa6011Hii TOK .n;o 10 A 

H1111MeH0BalDle Ilpe,1:1eJI&llblii: HllHMeHOBBHHe Ilpe,1:1eJI&llblii: HBHMeHoBaHHe Ilpe,1:1eJlbHblil 
TOK (A) TOK (A) TOK(A) 

BII1-1 0.25 ... 5 BIIE6-1 0.16 IIK-45 0.15 ... 5 

BI11-2 0.25 ... 5 BIIE6-2 0.25 IIU-30 1...5 

BI12E-1B 0.25 ... 8 BIIE6-10 2 BIIT6-1 0.16 

BI13E-1B 1...8 BIIE6-11 3.15 BIIT6-2 0.25 

BI13T-2lll 3.15 ... 10 BIIE6-12 4 BIIT6-3 0.315 

BI14-1 0.5 BIIE6-13 5 BIIT6-4 0.4 

BI14-2 0.75 BIIE6-23 2 BIIT6-5 0.5 

BI14-3 1 BIIE6-24 3.15 BIIT6-6 0.63 

BI14-4 2 BIIE6-25 4 BIIT6-7 1 

BI14-5 3.15 BIIE6-26 5 BIIT6-8 1.25 

BI14-6 3.5 BIIE6-36 2 BIIT6-9 1.6 

BI14-7 4 BIIE6-37 3.15 BIIT6-10 2 

BI14-8 0.1 BIIE6-38 4 BIIT6-11 3.5 

BI14-9 0.16 BIIE6-39 5 BIIT6-13 5 

BI14-10 0.2 BIIE6-40 6.3 BIIT6-15 0.25 

BI14-11 0.25 BIIE6-41 8 BIIT6-18 0.5 

BI14-12 0.315 BIIE6-42 10 BIIT6-19 2 

BI14-13 0.4 BIIE6-5 0.5 BIIT6-20 1 

BI14-14 1.25 BIIE6-7 1 BIIT6-26 5. 

BI14-15 1.6 BIIM2-M1 0.1...0.5 BIIT6-28 0.25 

BII4-16 5 BT<l>-6 6 BIIT6-31 0.5 

BI14-17 0.63 BT<l>-10 10 BIIT6-33 1 

BI14-18 2.5 IIK-30 0.15 ... 2 IIB)l-1 4A/6.3A 
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Ta6J1u14a 2. Ilpe~oxpannTeJiu oTe'lecTBenuoro npouauo~cTua, pacc'IHTaHHble 
Ha pa6oquii TOK CBblWe 15 A 

H1111MeHOBa1111e Ilpe,lleJlbHMit TOK (A) H1111MeuouaHHe Ilpe11eJlbHMitTOK [A) 

IIB.l{-2 16/25 IIH2-630 315/500/630 

IIIIH-35 35 IIHB-5M 250 

.l{BII4-2 12/16 
380/400 

.l{BII4-2B 25 
IIP-2/220 B 60 

IIH2-100 31.5/40/50/63/80/100 IIPC-25-10 10 

IIH2-250 80/100/125/160/200/250 IlPC-25-16 16 

IIH2-400 250/315/355/400 IlPC-25-20 25 

npM60pbl 3apy6e>KHOrO npOM3BOACTB8 

KpoMe rmamrnx npetJ;oxpaHHTeJieii, npHHl(HII tJ;eiicTBHH KOTOpbIX 
OCHOBaH Ha rreperopaHHH rrpoBOtJ;HHKa H3 JierKOIIJiaBKOro CIIJiaBa IIpM 
rrpeBbIIDeHMH pacqeTHoro TOKa, cymecTBYIOT mepMonpeaoxpanumellu. 
OHM pa3pbrnaroT aJieKTpMqecKyro l(eIIb, KOrtJ;a TeMrrepaTypa Koprryca, 
KOTOpaH B03pacTaeT rrporropl(HOHaJibHO CHJie TOKa B SJieKTpHqecKOH l(e­
IIM, rrpeBbIIDaeT 3a)l;aHHOe 3HaqeHMe. Ilo cpaBHeHMIO c IIJiaBKMMM rrpe­
)l;OXpaHMTeJIHMM TepMorrpetJ;oxpaHHTeJIH 6oJiee HHepTHhl, H HX rrpHMeHe­
tt:ae B aJieKTpoHHhlX rrpH6opax BeCbMa cnel(H<j;mqHo. TeM He Mettee no 
acpcpeKTHBHOCTH HeKOTOpbie THIIhl TepMorrpetJ;oxpaHHTeJleii MOryT KOH­
KypttpoBaTb c IIJlaBKHMH rrpetJ;oxpaHHTeJIHMH-BCTaBKaMH, oco6eHHO IIpH 
6oJibillOM TOKe B SJieKTpHqecKOH l(eIIM. 

fJiaBHOe )l;OCTOHHCTBO TepMorrpetJ;oxpamueJieii COCTOHT B TOM, qTo 
OHH no cBoeii rrpHpotJ;e yHirnepcaJibHbI H rroqTM Bee paccqHTaHbI Ha 
MHOropa30BOe HCIIOJlb30BaHJ1e. Ilo ra6apHTaM, HJIH MeCTy, 3aHHMaeMo­
MY B Koprryce ycTpoiicTBa, TepMorrpetJ;oxpaHHTeJIH TaK)Ke MOryT ~tJ:aTb 
cpopy~ IIJlaBKHM BCTaBKaM, paccqHTaHHbIM Ha 6oJibillOH TOK. ,lleJio B 
TOM, qTo TepMorrpetJ;oxpaHHTeJIH KOMIIaKTHhl H HMeIOT ra6apHThl He 
60Jihme KoprrycoB T0-22, T0-123 Tpatt3McrnpoB I1702, KT908, KT933, 
H paccqHTaHhl Ha npHMeHeHHe B SJieKTpHqecKHX l(eIIHX c HarrpH)KeHMeM 
220/380 B. 
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npHnO>KeHHe 1 . npeAOXpaHHTenH B coapeMeHHOM P3A 

Ta6Jiu~a 1. TepMonpe~oxpauuTeJiu aapy6emuoro npouauo~cTBa cepuu RY01, 
pacc11HTaHHble ua pa6011ee nepeMeuuoe uanpBmeuue 250 B 
u pa6011uii TOK 15 A 

TeM11epaTYJ>a Pa6o'laH MllKCHMaJI&ua11 
HaHMeuoBauue cpa6aT&maHHll, TeMllepaTypa, TeMUeparypa oKp. cpem.i, 

Tr...,1rl'CJ T. ('C] Tm ('C] 

RY01-SS S2 ±2 3S 120 

RY01-6S 63 +1/-3 40 120 

RY01-70 68 +2/-3 4S 12,0 

RY01-76 73 +2/-3 4S 120 

RY01-80 78 +2/-3 SS 1SO 

RY01-8S 80 ±2 SS 1SO 

RY01-92 90±2 6S 1SO 

RY01-96 94 ±2 6S 1SO 

RY01-100 97 +2/-3 6S 1SO 

RY01-10S 100 +4/-2 70 1SO 

RY01-110 106±2 7S 1SO 

RY01-113 110 +2/-3 80 1SO 

RY01-115 110±3 80 1SO 

RY01-121 119+2/-3 90 180 

RY01-123 120 +2/-3 90 180 

RY01-12S 120 +3/-2 90 180 

RY01-128 124 ±3 90 180 

RY01-130 127±3 100 180 

RY01-133 130 ±3 100 180 

RY01-13S 130±3 100 180 

RY01-139 137 ±2 10S 180 

RY01-142 140 +2/-3 112 180 

RY01-14S 140 +2/-3 112 180 

RY01-1S2 149 ±3 11S 200 

RY01-1SS 1S2 ±3 11S 200 

RY01-16S 162 ±3 13S 200 

RY01-167 162 ±3 135 200 

RY01-169 16S +2/-3 13S 200 

RY01-172 170 ±2 140 200 

RY01-180 177 ±3 1SO 220 

RY01-18S 182 ±2 1SO 220 

RY01-192 190 +2/-S 16S 220 

RY01-19S 190 +2/-S 16S 220 

RY01-200 195±5 165 2SO 
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np111no>KeHMe 1 . npeAOXP8HMTen111 B coapeMeHHOM P3A 

llpoooAJtCeHue 

TeMnepaTypa Pa6o'llUI MllKCHMaJlbHQJI 
HaHMenosanne cpa6aThlllaHHH, TeMnepaTypa, TCMneparypa OKp. Cpe,111>1, 

T1-01d'CJ Tcl"CJ Tm!"CJ 
RY01-210 205±5 170 250 

RY01-216 210±5 175 250 

RY01-225 220 +2/-5 180 260 

RY01-230 225 ±3 195 260 

RY01-235 230 ±4 195 260 

RY01-240 235 ±3 200 260 

RY01-245 240±5 200 280 

RY01-250 245 ±5 200 280 

RY01-255 250±5 200 280 

RY01-260 255 ±5 205 300 

RY01-320 310 +5/-10 250 300 

B OTJIH'rne OT TepMorrpe.n;oxpamneJieH mepMocmambt pacctIHTaHhI B oc­
HOBHOM Ha rrepeMeHHhlH TOK, H HX corrpOTHBJiettne pe3KO yMeHblllaeTC.H no 
.n;ocTm1<eHHH pactieTHOH TeMrrepaTyphI ttarpeBa. CnpaBO'IHhie .n;aHHhie aTHX 

THIIOB .fepMocTaToB rrpnBe,n;eHhI B Ta6JI. 4 H 5. 

Ta6;zu14a 4. TepMOCTaThl cepuu KSDI (RSW-9700), paccquTaHHhle ea pa6oqee 
nepeMeaaoe aanpBxceHHe 250 B u pa6oquA TOK 15 A 

HaHMenosanne TeMDepaTypa cpa6aTblBllHHH, T off ["CJ . TeMneparypa BOCCTaHOBJICHHJI, Ton ["CJ 

KSDI-80 80±5 55 ±10 

KSDI-85 85 ±5 60 ±10 

KSDI-90 90 ±5 65 ±10 

KSDI-95 95 ±5 70 ±10 

KSDI-100 100±5 75 ±10 

KSDI-105 105 ±5 80 ±10 

KSDI-110 110±5 80 ±10 

KSDI-115 115 ±5 80 ±10 

KSDI-120 120±5 80±10 

KSDI-125 125±5 80±10 

KSDI-130 130 ±5 90±15 

KSDI-135 135 ±5 90±15 

KSDI-140 140 ±5 90±15 

KSDI-145 145±5 90 ±15 

KSDI-150 150 ±5 90 ±15 
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Ta6J1u14a 5. TepMOCTaTbl cepuu KSD, pacc'IHTannhle na pa6o'lee nepeMennoe 
nanpIDICenue 250 B H pa60'111ii TOK 10 A 

llaHMeeoeaHHe TeMilepaTypa cpa6aTb!BllHHJI, r.ff rCJ TeMneparypa B0CCT3HOBJieemr, r •• rCJ 
KSD-48 48±3 35±8 

KSD-55 55 ±3 40±8 

KSD-58 58 ±3 42 ±8 

KSD-60 60 ±3 45 ±5 

KSD-65 65 ±3 48 ±5 

KSD-70 70±3 55 ±5 

KSD-75 75±3 55 ±7 

KSD-80 80±3 60±7 

KSD-85 85 ±3 65±7 

KSD-90 90±3 70±10 

KSD-95 95 ±3 70 ±10 

KSD-100 100 ±3 70 ±10 

KSD-105 105±3 80±10 

KSD-110 110 ±3 85 ±10 

KSD-115 115±5 85±15 

KSD-120 120 ±5 90±15 

KSD-125 125±5 95 ±10 

KSD-130 130 ±5 95 ±10 

KSD-135 135 ±5 100 ±10 

KSD-140 140 ±5 110 ±10 

KSD-145 145 ±5 110 ±10 

KSD-150 150 ±7 120 ±10 

KSD-155 155 ±7 120 ±10 

KSD-160 160 ±10 130 ±15 

KSD-165 165 ±10 130 ±15 

KSD-170 170 ±10 130 ±15 

KSD-175 175 ±10 140 ±15 

KSD-180 180 ±10 140 ±15 

---183 
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CaMoaoccTaHaan111aa10U4Mecst npeAoxpaH111Ten111 
<l>MPM Bourns 111 Raychem 

CaMoeoccmmtaBJLuea10w,ueca npeaoxpmtumeJLu 3acJiyiK1rna10T caMoro 

npHCTaJibHOro BHHMaHHH, Tai< KaK 6e3 HHX ~He o6xol(HTCH~ npaKTHqecKH 

HH Ol(HO COBpeMeHHOe pal(HO- H 6:&ITOBOe ycTpOHCTBO umpoKoro Ha3Haqe­

HHH. IlOMHMO /lpyrnx l(OCTOHHCTB, OHM Il03BOJIHIOT C:3KOHOMHTb Ha IlOKyn­

Ke HOBbIX (/lOilOJIHHTeJI:&HbIX, 3anacH:&1x) npel(OXpaHHTeJie:H c IlJiaBKHMH 

BCTaBKaMH, KOTOp:&Ie no cpaBHeHHIO c caMOBOCCTaHaBJIHBaIOIT(HMHCH CTaJIH 

yiKe aHaxpOHH3MOM. 

0TeqecTBeHHaJI npOMbIIIIJieHHOCTb (reorpaqmqecKaJI TeppHTOpHH 

CTpaH, 3aHHMarom:ux npocTpaHCTBO 6:&rnrnero CCCP) He cMorJia HaJial(HT:& 

co6crneHHOe npOH3BO}'.(CTBO (HJIH B :3TOM yiKe HeT Heo6XO}'.(HMOCTH) caMo­

BOCCTaHaBJIHBaIOIT(HXCH npel(oxpaHHTeJie:H, H, KaK CJiel(CTBHe, npHXO}'.(HTCH 

npHMeHHTb H HCnOJib30BaTb B Kaqecrne npHMepOB o6pa3IIbl 3apy6eiKHblX 

qmpM. IlpH :3TOM BaiKHO He nyTaTb CaMOBOCCTaHaBJIHBaIOm:HeCH npel(oxpa­

HHTeJIH C 6btcmpo BOCCma1laBJlUB010UJ,UMUCJl CUJlOBbutU auoaaMu OTeqecTBeH­

HOrO npOH3BO,Z(CTBa (THna .nq-x, .ZI:qJI-x), TaK KaK :3TO COBepmeHHO pa3H:&Ie 

npw6op:&I no Ha3HaqeHHIO H no :3JieKTpuqecKHM xapaKTepHCTHKaM. 

CaMoBoccTaHaBJIHBarom:wecH npel(oxpaHHTeJIH, KaK npaBHJIO, paccqw­

TaHbI Ha OTHOCHTeJibHO He6oJI:&IIIOH (/lO 1 A) TOK B :3JieKTpHqecKOH IIenH, 

xorn HeKOTOp:&Ie THn:&I paccqHTaHbl H Ha 6oJibIIIHH TOK (Ta6JI. 6). 

Ta6Jluf.4a 6. CaMosoccTaHaBJiusarom.uec.11 npe~oxpauHTeJIH <l>npMbl Bourns 

HaHMeHoBaHHe ToK cpafian.tB8HHJI (A) 

FUSE PTC MF-R010 0.1 

FUSE PTC MF-R017 0.17 

FUSE PTC MF-R020 0.2 

FUSE PTC MF-R025 0.25 

FUSE PTC MF-R030 0.3 

FUSE PTC MF-R040 0.4 

FUSE PTC MF-ROSO 0.5 

FUSE PTC MF-R090 0.9 

FUSE PTC MF-R135 1.35 

FUSE PTC MF-RX110 1.1 
FUSE PTC MF-RX185 1.85 

0}'.(HHM H3 OCHOBHbIX napaMeTpOB caMOBOCCTattaBJIHBalOIT(HXCH npe­

l(OXpaHHTeJie:H HBJIHeTCH 3aBHCHMOCTb BpeMeHH cpa6aThlBaHHH npel(oxpa­

HHTeJIH OT BeJiuquHbl TOKa B IIenH, 06:&1qHo 3aMepHeMaJI npu KOMHaTHOM 
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np1.1no>KeHMe 1 . npeAOXpaHMTenM B coapeMeHHOM P3A 

TeMnepaType +20°C. ECTecrneHHo, 'ITO, lfeM MeHhIIIe BpeM.H oTKJIHKa npe­

.noxpattnTeJrn, T.e. pa3phlBa uerrn, TeM OH acpcpeKTHBHee. 

OrpaHHlfeHne no TOKY Ha nepBbIH B3rJrn,n, y)Ke caMo no ce6e cy)KaeT 

cneKTP llCI10Jlb30BaHll.H npn6opoB, OCTaBJI.H.H HM IIIaHC Ha yqacTlle B ~Illl­
OHepCKllX caMo,neJIKax~. Ho TOJibKO Ha nepBbIH B3rJI.H,n. CaMOBOCCTaHaB­

JIHBa101unec.H npe.noxpaHHTeJill npnMeH.HIOTC.H B BbIXO,L{HblX uen.HX CTa6H­

Jlll3aTopoB IlllTaHll.H 6bITOBOH, ay.nno- ll Bll,neoTeXHllKe, aBTOM06llJibHOH 

annapaType, BbIKJIIOlfaTeJI.HX OCBeII{eHll.H pa3JilllfHOro Ha3HatfeHH.H, ox­

paHHbIX .naTlfllKax, B TeJiecpOHllll ll B pa,nHOCB.H3ll. ,[{pyrnMH CJIOBaMll, 

cneKTP llX npnMeHeHll.H Heo6b1lfaHHO IIIllpOK. 3To KOCBeHHO no.nrnep)K­

.naeTC.H ll TeM, 'ITO ll3BeCTHhie cpnpMbl o6ecnelfllBaIOT BhIIIYCK ,naHHbIX 

aJieMeHTOB Ha npoT.H)KeHHH HeCKOJihKHX JieT. TaKne npe.noxpaHnTeJIH He 

MoryT ncnoJib30BaThC.H JIHIIIh B BhICOKOBOJihTHhix n CHJIOBhIX y3Jiax nn­

TaHHH n KOMMyTaunn, r.ne TOK B uenn MO)KeT 6bITh n 10, n 200 A. Ho 

.UJIH aToro cymecrnyroT .npyrne Bll.UhI npe.noxpaHHTeJieii, B TOM lfllCJie 

CJia6oTOlfHbie ITJiaBKlle BCTaBKll ll aBTOMaTHlfeCKlle BbIKJIIOlfaTeJill c cpyH­

KI{Heii BOCCTaHOBJieHH.H (aBTOMaTbI). 

CaMOBOCcTaHaBJIHBaromnec.11 npe.noxpattnTeJIH 3attHMaroT CBOIO HHIIIY B 

pa.nnoaJieKTPOHHKe n Ha cero,nHHIIIHHH ,neHh He ycTYITaIOT no cKopoCTH cpa6a­

ThIBaHHH, cpyttKUHOHaJihHOCTH, yHnBepca.rrbttocTH, caMo,nocTaTOlfHOCTH n .na­

)Ke no CTOHMOCTH IlJlaBKHM npe.noxpaHnTeJI.HM. Po3HlllfHa.H ueHa caMoBoccTa­

HaBJIHBaromerorn npe.noxpaHHTeJI.H, HanpnMep Tnna MF-R040, He npeBhIIIIa­

eT y.nBoeHHoii ueHhI nJiaBKoro npe.noxpaHnTeJI.H Ha TOT )Ke TOK 400 ... 500 MA 

BHeIIIHe OHH HanoMHHaroT oTelfeCTBeHHbie KOH,neHcaTopbI nrna KM n, 

llMe.H TaKlle ra6apHTHbie pa3Mepbl, MOryT 6bITb llCI10Jlb30BaHbl npaKTlllfeC­

Kll B Jiro6oii KOHCTPYKU:HH. Pecypc nx pa6oThI npaKTHlf.eCKH HeorpattnlfeH. 

0HH nMeroT cJie,nyromne aJieKTpnqecKne napaMeTph1: 

• MaKCllMaJibHOe Hanp.H)KeHHe v max= 250 B, 'ITO II03BOJI.HeT npnMeH.HTb 

caMOBOCCTaHaBJIHBaromnec.11 npe.noxpaHHTeJill B llCTOlfHHKaX IlllTa­

Hll.H, B TOM lfllCJie B uenn IIHTaHll.H nepBlllfHOH o6MOTKll IlOHH)KaIOmero 

TpaHccpopMaTopa; 

• paccenBaeMa.H MOIUHOCTh npn TeMnepaType +20°C .no 1 BT; 

• .nnana3oH pa6olfeii TeMnepaTyphI -40 ... +85°C. 

oJiaro,nap.H TaKllM 3JieKTp'M'IeCKllM napaMeTpaM llX Harpa,UllJill ~.HpJibI­
KOM~ YHHBepcaJibHOCTll npnMeHeHll.H. ,[{eHCTBHTeJibHO, B ycTpOHCTBax ll 

y3Jiax MaJIOH MOIUHOCTH caMoBoccTaHaBJIHBaromnec.11 npe.noxpaHHTeJIH 

npaKTlllfeCKll He llMeIOT KOHKypeHTOB. 11 B TO )Ke BpeM.H MllHllMaJibHOe 

BHyTpeHHee conpoTHBJieHHe TaKllX npe.noxpaHHTeJieii, KOTopoe B 3aBllCll­

MOCTll OT Tllna MO)KeT 6bITb OT ,ZlOJieH OMa .no HeCKOJlbKMX e.nHHllU ll .na)Ke 

.nec.HTKOB OM, He ll03BOJI.HeT llCI10Jlb30BaTb llX B CHJIOBbIX uen.HX pa,nno-

3JieKTpOHllKll (TaoJI. 7). 
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Ta6J1u14a 7. CaMouoccTauaBJiuua10m:uecJ1 npe,lloxpauHTemt •PolySwitch~ 
cpupMbl Raychem ,l.VIJI TeJieKOMMYffHKaIJ,HOHHOii annaparypbl CB.fl3H 
u MB ,llpyrHx npnMeueunA 

Max MinToK MaxroK BpeMJ1 ConpoTHBJieHHe, HaHMenoJlllHHe nponycK8eMhlit TOK, cpa6aT1>1eaHHJ1, Imax [AJ cpa6aTbleaHHJI R.ru.JR.. •• (CbtJ 1. (A] I,(AJ (c] 

TR250-080T 0.08 0.16 3 3 15/22 

TR250-080U 0.08 0.16 3 3 14/20 

TR250-110U 0.11 0.22 3 0.75 5/9 

TR250-120 0.12 0.24 3 1.5 4/8 

TR250-120T 0.12 0.24 3 0.7 7/12 

TR250-120T-RA 0.12 0.24 3 0.9 7/9 

TR250-120T-RC 0.13 0.26 3 0.85 5.4/7.5 

TR250-120T-RF 0.12 0.24 3 0.7 6/10.5 

TR250-120T-R1 0.12 0.24 3 0.8 6/9 

TR250-120T-R2 0.12 0.24 3 0.7 8/10.5 

TR250-120U l 0.12 0.24 3 1 6/10 

TR250-120UT 0.12 0.24 3 0.9 7/12 

TR250-145 0.145 0.29 3 2.5 3/6 

TR250-145-RA 0.145 0.29 3 2.5 3/5.5 

TR250-145-RB 0.145 0.29 3 2 4.5/6 

TR250-145T 0.145 0.29 3 0.85 5.4/7.5 

TR250-145U 0.145 0.29 3 2 3.5/6.5 

TR250-180U 0.18 0.5 10 15 0.8/2 

IlpHMe11llHJ1e. Kopnyc npn6opa THna T2; T3 BHeurne HarroMHHaeT t\HCKOBhIH Heno;rn:pHbIH 
KOHt(eHcarnp paaMepoM 7.4x3.1x12.7 MM 



np111no>KeH111e 2. CnpaBO'IHble A8HHble 
no cna6oTO'IHblM pene 

CJia6oTOqHhie aJieKTpoMarHttTHhie peJie urnpoKo rrpttMemIIOTCH pa.n;tto­
JII06ttTeJiaMH. 3JieKTpttqecKne rrapaMeTphI HaH6oJiee rrorryJiaptthIX C3MP 
rrpnBe,neHhI B Ta6JI. 8 ... 25. KpoMe TOro, ,nattttoe rrpHJIO)KettHe co,nep)KHT 
crrpaBoqHhlll MaTepHaJI, KOTOpblll MO)KeT OKa3aTh tteon;eHHMyIO IlOMOII.J;h 
rrpH 3aMette tteHcrrpaBttoro peJie HJIH rro,n6ope coorneTcrnyromero attaJiora, 
oco6eHHO TeM, KOMY He,Z(OCTYIIHhI crreI.J;HaJihHhie crrpaBoqHhie H3,Z(aHHH. 
MHHH-crrpaBoqHHK cocTaBJieH TaKHM o6pa3oM, qTo II03BOJIHeT rroJiyqttTh 
npe,nCTaBJieHtte He TOJihKO 0 B03MO)KHOCTHX B3aHM03aMeHHeMOCTH peJie, HO 
H 06 OCHOBHhIX 3JieKTpHqecKHX rrapaMeTpax rronyJI51pHbIX B pa,n;HOJII06H­
TeJibCKOH npaKTHKe C3MP H noJI51ptt30BaHttoro peJie PIIC45. 

Ka)K.l(a51 rn611Hn;a co,nep)KHT B BH,ne rrpttJIO)KeHH51 n;oKOJieBKY Bhrno,noB 
,nattttoro peJie. Ha peJie rrepBhIH KOHTaKT coorneTcrnyeT TOqKe (KJiroqy), 
HatteceHHOH Ha KOprryc. 

0603ttaqeHHH B Ta6JIHI.J;ax: Jk max - MaKCHMaJihHhlll TOK KOMMyTaI.J;Htt; 
Vpa6 - pa6oqee ttanpa)Kettne; R - corrpOTHBJietttte o6MOTKH; Icpa6 - TOK 
cpa6aThIBaHHH; I 0 m - TOK OTrrycKamrn. . 

Ta6JJuu,a 8. P3C 6 

IlacnopT(HCDO~HeHHe) 
Jkmax = 6 Anpu V= 30B, Ikmax = 0.3Anpu V= 300 B 

VpaG[B) R(0M)±10% Icpa6 IMAJ lomlMAJ 
P<D0.452.100 50±7 2500 20 3 

P<D0.452.101 34±5 1250 26 5 

P<D0.452.102 27 ±3 850 32 6 

P<D0.452.103 22 ±3 550 35 8 

P<l>0.452.104 18 ±2 300 50 10 

P<D0.452.105 14 ±2 200 65 15 

P<D0.452.106 24±3 125 70 18 

P<D0.452.107 7.8 ±0.9 60 100 20 

P<D0.452.108 100 ±15 5000 15 2 

P<D0.452.109 5 ±0.5 30 130 25 
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npMnolKeHMe 2. CnpaaollfHble A8HHb1e no cna6oTOllfHblM pene 

llpoiJoJ1J1Cenue 

IlacnopT(HcnoJ111eHHe) 
lkmax = 6AnpH V= 30 B, Ikmax = 0.3AnpH V= 300 B 

Vpa6 (B] R(0M]±10% Icpa6 (MA] Iom [MA] 

P<l>0.452.110 50±7 2500 15 2 

P<l>0.452.111 34±5 1250 21 4 

P<l>0.452.112 27 ±3 850 25 5 

P<l>0.452.113 22 ±3 550 30 6 

P<l>0.452.114 18±2 300 42 8 

P<l>0.452.115 14±2 200 55 9 

P<l>0.452.116 14±2 125 62 10 

P<l>0.452.120 50±7 2500 15 2 

P<l>0.452.121 34±5 1250 21 4 

P<l>0.452.122 27 ±3 850 25 5 

P<l>0.452.123 22 ±3 550 30 6 

P<l>0.452.124 18±2 300 42 8 

P<l>0.452.125 14±2 200 55 9 

P<l>0.452.126 
" 

14±2 125 62 10 

P<l>0.452.130 50 ±7 2500 15 2 

P<l>0.452.131 34 ±5 1250 21 3 

P<l>0.452.132 27±3 850 25 4 

P<l>0.452.133 22 ±3 550 30 5 

P<l>0.452.134 18±2 300 42 6 

P<l>0.452.135 14±2 200 55 8 

P<l>0.452.136 24±3 125 62 9 

P<l>0.452.140 50±7 2500 5 3 

P<l>0.452.141 33±5 1250 20 4 

P<l>0.452.142 27 ±3 850 25 5 

P<l>0.452.143 20 ±2.5 550 28 6 

P<l>0.452.144 13±2 300 35 3 

P<l>0.452.145 12±2 200 50 12 

P<l>0.452.146 12 ±2 125 60 15 

c}--~-~-~---~-~ ~ 
UoKoJieBKa P3C 6 
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npi.tnolKeHMe 2. Cnpaao111Hble A&HHble no cna60To111HblM pene 

Ta6JZu1{a 9. P3C 59A ••• P3C 591> 

IIacnopT(HCDOJIHCHHe) 
Ikmax= 1 Anpu V= 30 B, Ikmax= 0.25Anpu V= 125 B 

V006[BJ R(OMJ Icoa6 [MAJ I""'(MAJ 
XP4.500.020 10 ±1 2000 ±300 2.5 0.4 
XP4.500.021 2.4 ±0.3 130 ±20 11 1.4 
XP4.500.022 10 ±1 2000 ±300 2.5 0.4 
XP4.500.023 2.4 ±0.3 130 ±20 11 1.4 
XP4.500.024 2.4 ±0.3 80±8 11 1.4 
XP4.500.025 27 ±5 8000 ±1200 1.7 0.15 

#i--~-~-~---~-~ ~ 
UoKoJieBKa P3C 59 

Ta6JZU1{a 10. P3C9 

Ilacnopr(ucnoJIHeHHe) 
Ikmax= 2Anpu V=30 B, Ikmax= 0.3 A npu V= 350 B 

V .. 6[BJ R(OMJ Icoa6 [MAJ Iom(MAJ 
PC4.529.0.29-00 27 500 ±50 30 5 
PC4.529.0.29-01 27 500 ±50 30 5 
PC4.529.0.29-02 12 72 ±7.2 80 13 
PC4.529.0.29-03 6 30±3 108 18 
PC4.529.0.29-04 100 9600 7 1.1 
PC4.529.0.29-05 60 3400 11 1.7 
PC4.529.0.29-06 100 9600 7 1.1 
PC4.529.0.29-07 27 500 ±50 30 5 
PC4.529.0.29-08 32 980 ±98 23 3 
PC4.529.0.29-09 27 500 ±50 30 5 
PC4.529.0.29-10 6 36 ±3.6 95 15 
PC4.529.0.29-11 12 72 ±7.2 80 13 
PC4.529.0.29-12 6 30±3 108 18 
PC4.529.0.29-13 100 9600 7 1.1 

PC4.529.0.29-14 60 3400 11 1.7 
PC4.529.0.29-15 60 36 ±3.6 95 18 
PC4.529.0.29-16 60 30±3 108 18 
PC4.529.0.29-17 60 3400 ±420 11 1.7 
PC4.529.0.29-18 32 980 ±98 23 3 
PC4.529.0.29-19 6 36 ±3.6 95 15 

~--~-~-~---~-~ ~ 
UoKoJieBKa P3C 9 
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Op1.molKeHMe 2. Cnpaso'IHble A8HHble no cna60TO'IHblM pene 

Ta6J1uu,a 11. Pac to 

IIacnopT ( ucnoJIHeiiue) 
lkmax= 2Anpu V= 30 8, lkmax= 0.3Anpu V= 250 B 

Vpa6 [BJ R[OMJ lcpa6 [MAJ lom[MAJ 

PC4.529.031-01 43 4500 ±675 6 0.8 

PC4.529.031-02 50 4500 ±675 8 1.1 

PC4.529.031-03 29 630 ±95 22 3 

PC4.529.031-04 14 120 ±12 50 7 

PC4.529.031-05 7.5 45 ±4.5 7 11 

PC4.529.031-06 24 1600 ±240 10 1.3 

PC4.529.031-07 11 120 ±12 35 5 

PC4.529.031-08 11 120 ±12 35 57 

PC4.529.031-09 14 120 ±12 50 1.1 

PC4.529.031-10 50 4500 ±675 8 3 

PC4.529.031-11 29 630±95 22 11 

PC4.529.031-12 7:5 45 ±4.5 70 1.3 

PC4.529.031-13 24 1600±240 10 0.8 

PC4.529.031-16 43 4500 ±675 6 1.1 

PC4.529.031-17 50 4500 ±675 8 3 

PC4.529.031-18 29 630 ±95 22 7 

PC4.529.031-19 14 120 ±12 50 11 

PC4.529.031-20 7.5 45 ±4.5 70 1.5 

PC4.529.031-21 29 1600 ±240 10 5 

PC4.529.031-22 14 120 ±1.2 35 15 

PC4.529.031-23 3.5 21 ±2.1 125 

?--~-~~ 
UoKOJieKa P3C 10 
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npttno>KeHtte 2. Cnpaao'IHwe A8HHwe no cna60TO'IHblM pene 

Ta6J1u14a 12. P3C 15 

UacnopT(ncnoJiueuue) 
hmax= 0.2Anpu V= 30 B, Ikmax= 0.015Anpu V= 150 B 

VP86 (BJ R(OM] lcpafi (MAJ ' lam(MAJ 
PC4.591.001 27 2200 ±300 8.5 2 
PC4.591.002 6.8 1600 ±24 30 7 
PC4.591.003 10 330 ±50 21 5 
PC4.591.004 14.7 720 ±108 14.5 3.5 
PC4.591.005 28 36 ±3.6 60 14 
PC4.591.006 14 500 ±75 20 3 
PC4.591.007 27 1200 ±180 13 2.5 
PC4.591.008 27 2200 ±300 8.5 2 
PC4.591.009 6.8 160 ±24 30 7 
PC4.591.010 10 330 ±50 21 5 
PC4.591.011 14.7 720 ±108 14.5 3.5 
PC4.591.012 28 36 ±3.6 60 14 
PC4.591.013 14 500 ±75 20 3 
PC4.591.014 27 1200 ±180 13 2.5 

?--~-~ 2J 

UoKoJieBKa P3C 15 

DacnopT(ncnOJIHeHHe) 
lkmax= 2Anpu V= 30 B, Ikmax- 0.1 Anpu V-300 B 

v .. 6 (BJ R(OMJ lcoafi (MAJ lorn (MAJ 
PC4.523.023-00 24 ±2.4 650 19 6 
PC4.523.023-01 12 ±1.2 175 36 11 
PC4.523.023-02 48 ±4.8 2500 10.5 3.5 
PC4.523.023-03 60 ±6 2800 11 3.5 
PC4.523.023-04 60±6 2800 11 2 
PC4.523.023-05 12 ±1.2 175 36 8 
PC4.523.023-06 48 ±4.8 2500 10.5 3.5 
PC4.523.023-07 24 ±2.4 650 20 4 
PC4.523.023-08 30±3 700 ±105 21 3 
PC4.523.023-09 24 ±2.4 650 19 6 
PC4.523.023-10 30±3 700 ±105 21 3 
PC4.523.023-11 12 ±1.2 175 36 8 

~-~-~ 1J 

UoKOJieBKa P3C 22 
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npMno>KeHMe 2. Cnpaao'IHble A8HHbl& no cna6oTo'IHblM pene 

Ta6J1u14a 14. Pac 34 

Ilacnopr(ucnOJiueuue) 
hmax= 2 Anpu V= 30 8, /kmax= 0.3 Anpu V= 250 B 

vpa6 (BJ R(OM) lcpa6 (MA) l 0 m(MA) 

P3C4.524.370-01 42 ±2.1 4200 ±840 8 1.2 

P3C4.524.370-02 27 ±3 630 ±95 21 3.2 

P3C4.524.370-03 10 ±2 120 ±18 47 7 

P3C4.524.370-04 6±0.6 45 ±6.75 75 11.5 

P3C4.524.370-05 42 ±2.1 4200 ±840 8 1.2 

P3C4.524.370-06 27 ±3 630 ±95 21 3.2 

P3C4.524.370-07 6±0.6 45 ±6.75 75 11. 

P3C4.524.370-08 10±2 120 ±18 47 7 

P3C4.524.370-09 27 ±1 1600 ±240 13.5 2 

P3C4.524.370-10 27 ±1 1600 ±240 13.5 2 

P3C4.524.370-11 27 ±3 630 ±95 22.5 4.5 

~-~~----~ ~ 
12 22 

UoKoJieBKa P3C 34 

Ta6J1Uf4a 15. Pac 32 

Ilacnopr(ucnoJIHeHHe) 
It max= 2Anpu V= 30 B, Jk.,..= 0.3 Anpu V= 220 B 

Vpa6 (B) R(OM) lcpa6 (MA) lom[MA) 

P<l>4.530.335-01 12 ±1.2 175 36 8 

P<l>4.530.335-02 24 ±2.4 650 20 4 

P<l>4.530.335-03 30 ±3 700 ±105 21 3 

P<l>4.530.335-04 48 ±4.8 2500 10.5 2.5 

P<l>4.530.335-05 60±6 2800 11 2 

P<l>4.530.335-06 24 ±2.4 650 19 6 

P<l>4.530.335-07 30±3 700 ±105 21 3 

~-~-~ 1J 

UoKOJieBKa P3C 32 
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.......... np1o1no>KeHMe 2. Cnpaao'fHble AaHHble no cna6oTO'fHblM pene 

Ta6JJu14a 16. P3C 47 

IlacnopT(HCilOJIHCHHe) 
lkmax= 2 AnpH V= 30 B, lkmax= 0.3 AnpH V= 115 B 

Voa6(B) R(OM) J~~[MA] lom(MA) 

P<l>4.500.407-00 27 650 23 3 
P<l>4.500.407-01 12 165 42 4 
P<l>4.500.407-02 27 650 21.5 2.5 
P<l>4.500.407-03 12 165 42 4 
P<l>4.500.407-04 6 40 86 12 
P<l>4.500.407-05 12 165 42 4 
P<l>4.500.407-06 12 165 42 4 
P<l>4.500.407-07 27 650 23 3 
P<l>4.500.407-08 27 650 21.5 2.5 
P<l>4.500.407-09 6 40 86 12 

~--~-~-~---~-~ ~ 
UoKoJieBKa P:3C 47 

Ta6JJUJ4Q 17. P3C 48 

IlacnopT(HCilOJIHCHHe) 
lkmax= 3 AnpH V= 36 B, lkmax= 0.3 AnpH V= 220 B 

V,,.6[B) R[OM) 1cpa6 [MAJ lom[MA) 

PC4.590.20l 27 600 23 3 
PC4.590.201-01 27 600 23 3 
PC4.590.202 12 100 52 6.8 
PC4.590.202-01 12 100 52 6.8 
PC4.590.203 18 350 30 4 
PC4.590.203-01 22 350 30 4 

PC4.590.204 6 42 79.5 10.4 
PC4.590.204-01 6 42 79.5 10.4 
PC4.590.205 48 1250 15.2 2 
PC4.590.205-01 48 1250 15.2 2 
PC4.590.207 27 600 24.8 2 
PC4.590.207-01 27 600 24.8 2 

PC4.590.213 27 600 23 2 
PC4.590.213-01 27 600 23 2 
PC4.590.214 12 100 52 6.8 
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npMno>KeHMe 2. Cnpaao11Hwe ASHHwe no cna6oTOlfHWM pane 

llpoi}oAJ1Ceuue 

IlacnopT(ncnOJ1HeHJ1e) 
Ik.,.,• 3Anpa V• 36 B, Ikmax• 0.3Anpn V= 220 B 

Voa6 (BJ R(OMJ I •••• (MAJ /""'(MAJ 
PC4.590.214-01 12 100 52 6.8 

PC4.590.215 18 350 30 4 

PC4.590.215-01 ' 18 350 30 4 

PC4.590.216 6 42 79.5 10.4 

PC4.590.216-01 6 42 79.5 10.4 

PC4.590.218 12 600 24.8 2 

PC4.590.218-01 12 600 24.8 2 

~--~-~-~---~-1 ~ 
UoKoJieeKa P3C 48 

Ta611uf4ll 18. Pac 49 

DacnopT(ncnOJ1HeHJ1e) 
Ikmu'" 1 Anpn V=30B, Ikmax=O.t5Anpa V= t50B 

Vpo11 (BJ ,', R(OMJ Icpo11 (MAJ lam (MAJ 

PC4.569.421-00 27 1900 8 1.6 

PC4.569.421-01 18±2 800 ±160 12 2.2 

PC4.569.421-02 12 270 ±40 22 4 

PC4.569.421-03 6 65 50 10 

PC4.569.421-04 27 1900 8 1.2 

PC4.569.421-05 27 1900 8 1.6 

PC4.569.421-06 18±2 800 ±160 12 2.2 

PC4.569.421-07 27 1900 8 1.2 

PC4.569.421-08 12 270 ±40 22 4 

PC4.569.421-09 6 65 50 10 

PC4.569.421-10 27 ±3 1900 8.3 0.8 

PC4.569.421-11 27±3 1900 8.3 0.8 

~-1~----~ ~ 
UoKoJieBKa P3C 49 
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f ---• Op111no>KeHMe, 2. Cnpaao'fHble ASHHble no cna6oTO'fHblM pene 

" ,, 

Ta6J1u14a 19. P3C 53 

IlacnopT(ucnOJIHeinre) 
Ikmax= 2Anpu V=30B, Ikmax= 0.1 Anpu V= 140B 

Vpa6 [BJ R[OMJ I~6[MAJ Iom[MAJ 

PC4.500.410-01 27 ±3 380 38 2 

PC4.500.410-02 27±3 380 38 2 

, PC4.500.410-03 24 ±2.4 300 42 3 

PC4.500.410-04 24 ±2.4 300 42 3 

PC4.500.410-05 12 ±1.2 76 ±7.6 81 4 

PC4.500.410-06 12 ±1.2 76 ±7.6 81 4 

, PC4.500.410-07 6±0.6 20 ±2.0 164 9 

PC4.500.410-08 6±0.6 20 ±2.0 164 9 

l 

~--~~~-~---~~~-~---~~~-~---~~~ ~ 
UoKOJieBKa P3C 53 

Ta6J1U14a 20. P3C 54A ... P3C 546 

I 
IlacDOPT(HCDOJIHemie) 

Ikmax=2Anpu V=30B,Ikmax=0.2Anpu V-220B 

Voa6 [BJ R[OM) Icoa6 [MAJ Iom[MAJ 

XII5.500.010-01 3 0.3 

XIl5.500.010-02 3 0.3 

XII5.500.011-01 3.6 0.4 

:xn5.500.011-02 3.6 0.4 

XII5.500.012-01 3.6 0.4 
1XII5.500.012-02 

27 4000 
3.6 0.4 

XII5.500.013-01 3 0.3 

XII5.500.013-02 3 0.3 

, XII5.500.035-01 4.2 0.4 

XIl5.500.035-02 4.2 0.4 

XIl5.500.036-01 4.2 0.4 

XII5.500.036-02 4.2 0.4 

~--~-~-~---~-~ ~ 
UoKoJieBKa P3C 54 --ml 195 



npMno>KeHMe 2. Cnpaao-tHble AaHHble no cna6oTO-tHblM pene 

Tatfau14a 21. Pac 60 

DacnopT(HcnOJJHeHHe) 
lkmax= 1 AnpH V= 30 B, lkmax= 0.15AnpH V= 120 B 

Voa6 [BJ R[OMJ lcoa6 [MAJ I= [MAJ 
PC4.569.435-00 27 1700 ±225 8.4 1.8 

PC4.569.435-01 18 ±2 800 12.4 2.6 

PC4.569.435-02 12 270 ±40 22.5 4.8 

PC4.569.435-03 6 65 51 11 

PC4.569.435-04 4 ±0.5 36 ±3.6 60 13 

PC4.569.435-05 27 1700 ±225 8.4 1.8 

PC4.569.435-06 18±2 800 12.4 2.6 

PC4.569.435-07 12 270 ±40 22.5 4.8 

PC4.569.435-08 6 65 51 11 

PC4.569.435-09 4±0.5 36 ±3.6 60 13 

c#.--~-~-~-~-~-~--~~~-~~~ ~ 
UoKoJieBKa P3C 60 

Ta6J1u14a 22. Pac 79 

UacnopT ( HCDOJIHeHHe) 
hmax= 1 AnpH V= 36 B, lkmax= 0.25 AnpH V= 60 B 

V .. dBJ ±10% R[OM) 1_6[MA] IO'ffl(MA] 

)lJIT4.555.011 27 1700 7.5 1 

JlJIT 4.555.011-01 15 610 ±61 13 1.8 

JlJIT 4.555.011-02 6.3 105 ±10.5 30 4 

JlJIT4.555.011-03 4 55 ±5.5 40 5.4 

JlJIT4.555.011-04 3 30±3 53 7 

JlJIT4.555.011-05 27 1700 7.5 1 

JlJIT4.555.011-06 15 610 ±61 13 1.8 

JlJIT4.555.011-07 6.3 105 ±10.5 30 4 

JlJIT 4.555.011-08 4 55 ±5.5 40 5.4 

JlJIT4.555.011-09 3 30±3 53 7 

JlJIT4.555.011-10 27 1700 7.5 1 

}lJIT4.555.011-11 15 610 ±61 13 1.8 

~-1~----~ ~ 
UoKoJJeBKa P3C 79 
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npMno>KeHMe 2. CnpaaottHble AaHHble no cna6oTO'tHblM pene 

Ta6JZuu,a 23. Pac 80 

lkmax= 1 AnpH V= 30 B, lkmax= 0.15 Anpu V= 60 B 

IlacnopT(HCDOJIHCHHe) 
V£j6 (B] R(OM] lcpa6 (MA) I= (MA) 10% 

,llJIT4.555.014 27 1700 7.5 1 

,llJIT4.555.014-01 15 610 ±61 13 1.8 

,llJIT 4.555.014-02 6.3 105 ±10.5 30 4 

L{JIT 4.555.014-03 4 55 ±5.5 40 5.4 

,llJIT4.555.014-04 3 30±3 53 7 

,llJIT4.555.014-05 27 1700 7.5 1 

,llJIT4.555.014-06 15 610 ±61 13 1.8 

,llJIT4.555.014-07 6.3 105 ±10.5 30 4 

,llJIT 4.555.014-08 4 55 ±5.5 40 5.4 

,llJIT 4.555.014-09 3 30±3 53 7 

~--~-~-~--~-~-~--~-~~-~~~ ~ 
UoKoJieBKa P3C 80 

Ta6JZuu,a 24. Pac 11 

IlacnopT(HcnOJ1HeHHe) 
1kmax=0.5AnpH V=30B 

Vpa6 (B] ±10% R(OM)±10% lepa6 (MA) R.om (OM] 

51JI0.455.005.00 27 1650 9 

51JI0.455.005.01 12 420 17.2 <0.25 

51JI0.455.005.02 6 105 32.6 

~~~~--:-;p: I 
UoKoJieBKa P3C 11 
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np•mo>KeHMe 2. Cnpaso'iHble AaMHwe no cna6oTO'IHblM pend 

Ta6J1u~a 25. PUC 45 

1 • ...,.= 0.5Anpu V= 30 B, lkmu= 0.15Anpu V= 60 B 
DacnopT 

(ucnoJIHeHHe) 
Vpa6 [BJ 

ConponmneHHe 
lcpafi [MAJ ConpoTHBJlenne 

' OOMOTOKR1HR2[0M) KOHTaKTHOil !.{CRH (OM) 

PC4.520.755 
PC4.520.756 12 150 3.6 ... 6.6 PC4.520.755-12 
PC4.520.756-12 

PC4.520.755-01 
PC4.520. 756-01 3 9 0.95 ... 1.55 PC4.520;755-15 
PC4.520.756-15 

PC4.520. 755-02 
PC4.520. 7 56-02 

4 17 1.35 ... 2.1 PC4.520. 7 55-14 
PC4.520.756-14 0.25 

PC4.520. 7 55-03 
PC4.520. 7 56-03 6.3 43 2 .. 25 ... 3.5 PC4.520. 755-13 
PC4.520. 756-13 

PC4.520.755-04 15 220 5 ... 8.2 PC4.520. 7 56-04 

PC4.520. 755-05 
PC4.520.756-05 27 800 9 .. .15 PC4.520.755-11 
PC4.520.756-11 

PC4.520. 7 55-06 
PC4.520. 756-06 3 9 0.95 ... 1.55 PC4.520.755-20 
PC4.520.756-20 

PC4.520. 7 55-07 
PC4.520.756-07 4 17 1.35 ... 2:1 PC4.520.755-19 
PC4.520.756-19 0.5 

PC4.520.755-08 
PC4.520. 7 56-08 6.3 43 2.25 ... 3.5 PC4.520. 7 55-18 
PC4.520.756-18 

PC4.520. 755-09 15 220 5 ... 8.2 PC4.520. 756-09 
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llpMnoJKeHMe 2. Cnpaao'tHWe AaHHwe no cna6oTOlfHWM pene 

llpoiJo11J1Cenue 

ltmu• O.SAnpu V• 30 8, Ik.,..• O.lSAnpu V= 60 8 
Ilacnovr 

(HCDOJIHeHHe) vpo6 (8) ConpoTHBJ1enue 
OOMOTOK R1H R2 (0M) lepa& (MA) ConpoTHBJJeHHe 

KOHT8KTHOil uenu (OM) 

PC4.520.755-10 
PC4.520.756-10 27 800 9 ... 15 0.25 
PC4.520.755-16 
PC4.520.756-16 

PC4.520.755-21 
PC4.520.756~21 12 150 3.6 ... 6.6 10.2 
PC4.520.755-17 
PC4.520.756-17 

6 r 11f~ 21r~ 
IPtst~---;; -------; 

UoKoJieBKa PTIC 45 
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npMnO>KeHMe 3. CMCTeMbl 

Kn3CCM<l>MK3U.MM 
MMKpocxeM· 

Cym:ecTByIOT pa3JIII'IHhie cIIcTeMhI KJiaccH<f>IIKaQIIlf MHKpocxeM. B aa­
BIICIIMOCTH OT CTpaHhI H _na)Ke <f>IIpMbI-IIPOH3BO,nnTem1 qacTO o,nHOBpeMeH­
HO ,neiicTByeT HeCKOJihKO cIIcTeM KJiaccH<f>IIKanmr. PaccMoTpHM oTe'IeCT­
BeHHYIO cncTeMy II Me)K,nyHapo,nHyIO cncTeMy Pro Electron. 

0Te'leCTBeHH8H CMCTeMa K.n8CCM<l>MK81.4MM 

CornacHo npHH.HTOH CIICTeMe ycJioBHhIX o6oaHa'IeHIIii Bee MHKpocxe­
MhI ,neJI.HTC.H no KOHCTPYKTHBHO-TexHoJiornqecKOMY IICIIOJIHeHHIO Ha TPH 
rpyrrnhI: rroJiyrrpoBo,nHIIKOBhie, rn6pII,nHhie H rrpo'IIIe. K rrocJie,nHeii rpynrre 
oTHocaTc.H TIJieHO'IHhie, BaKyyMHhie n KepaMII'IeCKHe MHKpocxeMhI. Ka)K­
,na.H rpyrrrra HMeeT cBoe 06oaHa'Iem1e B BH,ne nII<f>pb1: 

• 1, 5, 6, 7 - IIOJIYIIPOBO,nHHKOBhie (06oaHaqem1e 7 rrpIICBOeHO 6ecKop-
nycHbIM MHKpocxeMaM); 

• 2, 4, 8 - rn6pn,nHhie 
• 3 - npoqne MIIKpocxeMhI. 
IIo xapaKTepy BhIIIOJIH.HeMhIX <f>YHKQIIH MHKpocxeMhI no,npaJ,neJI.HIOTC.lI 

Ha no,nrpyrrrrhI (reHeparnphI, Mo,nyJI.HTOphI, TpIIrrepbI II ,np.) n BII,nhI (npe­
o6pa3oBaTeJIH qacTOThI, <f>a3bI If ,np.). KJiacc11<f>I1KaQH.lI MHKpocxeM IIO <f>yH­
KQlfOHaJihHOMY Ha3Ha'IeHHIO npIIBe,neHa B Ta6JI. 26. 

Ta6J1u14a 26. Knaccu«t>uKa~HJI MHKpocxeM 0Te11ecTseuuoro npouaso,n;CTBa 

06o311ll'leHHe II01U1>ynna H BH.11 MHKpocxeM 

<l>opMHpOBaTeJIH 

AA An;peCHbIX TOKOB 

Ar MMnyJihCOB npHMoyroJihHOH cpopMbI 

All IlpoqHe 

AP Pa3pHi1HbIX TOKOB 

A<l> MMnyJihCOB cneQHaJibHOn cpopMbI 
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npMnO>K8HM8 3. CMCT8Mbl KJ18CCMcl>MK8l-'MM MMKpOCX8M 

IIpoiJ011J1CeHue 

06oauaqeuue Ilo.11rpynna u DH.II MHKpocxeM 

CxeMbI 3a,neplKKH 

EM IlacCHBHble 

Ell Ilpoqtte 

EP AKTHBHble 

CxeMbI BbJqHCJJHTeJihHhlX cpe11:crn 

BA CxeMbI corrpHlKeHHH c MarncTpaJibIO 

BE CxeMblCHHxpoHH3aUHH 

BB CxeMhI yrrpaaJieHHH BBOAOM-BhIBOAOM (cxeMbl HHTepcpeika) 

Bf KoHTPOJIJiephI 

BE MttKpo3BM 

B)l( CrreuHaJIH3HpoBaHHhie cxeMhI 

BH BpeM.H3a,na10mtte cxeMbI 

BK KoM6HHHpoaaHHbie cxeMhI 

BM MttKporrpoueccophI 

BH CxeMbI yrrpaaJieHHH rrpepbIBaHHeM 

BIT IlpoqHe 

BP <I>yHKUHOHaJibHhie pacnrnpHTeJIH 

BC MttKporrpoueccopHbie ceKUHH 

BT CxeMhl yrrpaBJieHHH rraM.HThID 

BY CxeMhI MHKporrporpaMMHoro yrrpaBJieHHH 

B<I> <I>yHKUHOHaJibHble rrpeo6pa3oBaTeJIH HHcpopMaUHH 

BX MHKpOKaJibKYJIHTOpbi 

fetteparnphI 

rr IlpHMoyroJibHbIX CHrHaJIOB (MYJibTHBH6paTOpbl, 6JIOKHHr-reHepaTOpb1) 

rn JlHHeHHO-H3MeHHIOlliHXC.H CHrHaJIOB 

fM illyMa 

rrr Ilpoqtte 

re fapMOHHqecKHX CHrHaJIOB 

r<I> CttrttaJIOB crreUHaJibHoii: cpopMbI 

)leTeKTOpbl 

.z:tA AMrrJIHTYAHb1e 
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nptlnOlK8HMe 3. CMCT8Mbl KJ18CCMcl>MK814MM MMKpocxeM 

Opoi)OJl:>1eeuue 

06oana'!eHHe IlOAIPYHDB H BRA MHKpOCXeM 

JUI l1MIIYJibCHbie 

.Z:UI ITpoqHe 

D:C 1IacTOTHb!e 

D:<D <I>a:mBbie 

CxeMbl BTOpH'IHbIX HCTO'IHHKOB IIHTaHHll 

EB BbrnpllMHTeJIH 

EK Crn6HJIHaaTopb! HaIIpmKeHHll HMIIYJibCHble 

EM ITpeo6paaosaTeJIH 

EH Crn6HJIHaaTOpbI HaIIpmKemrn HeIIpepbIBHble , 

EIT ITpo'IHe 

EC CttcTeMbl BTOpH'IHbIX HCTOqHHKOB IIHTaHHll 

ET Crn6HJIH3aTOpb! TOKa 

EY CxeMbI ynpaMeHHll HMIIYJibCHb!MH crn6mmaarnpaMH HaIIpll)KeHHll 

CxeMbl 11mppoBbIX yCTpoiicTB 

l1A AJIY 

l1B IIImppaTOpbI 

l1D: )lemmppaTOpbI 

ME C'!eT'IHKH 

l1K KoM6il:ttHposaHHble cxeMbI 

l1JI IToJiycyMMaTOpb! 

l1M CyMMaTopbI 

MIT ITpoque 

MP PemcTpbI 

KoMMYTaTOpbI H KJIIO'IH 

KH HaIIpl!)KeHHll 

KIT ITpoque 

KT ToKa 

JioruqecKHe :meMeHTbI 

JIA 3JieMeHTbl l1-HE 

JIE 3JieMeHTbI M-HE/l1Jll1-HE 

Jl)l PacumpuTeJIH 

202 ...... 



npMnO>KeHMe 3. CMCTeM ... KJ18CCMcl>lilKa"'MM MMKpocxeM 

llpoi)o11J1CeHue 

06oana'lenue Ilo11rpynna u BJ111 MHKpocxeM 

JIE 3JICMCHTbI 11JIJ1-HE 

JIM 3JICMCHTbl J1 

JIK 3JieMCHTbI 11-11Jll1-HE/11-11Jll1 

JIJI 3JICMCHTbI J1JIJ1 

JIM 3JieMCHTbI 11Jll1-HE/11Jil1 

JIH 3JICMCHTbl HE 

Jill Ilpoq11e 

JIP 3JICMCHTbI M-MJIM-HE 

JIC 3JICMCHTbl M-MJIM 

Mo11ym1rnpb1 

MA AMIIJ!llyYJ(HbIC 

MM MMITYJibCHble 

MTI Ilpoq11e 

MC qaCTOTHbIC 

!M<I> <l>aJOBbIC 

Ha6opbI 3JieMeHTOB 

H,U .l{HOJ(OB 

HE KoHJJ;CHcaTopos 

'HK KoM6HHHpoBaHHbie 

HTI Ilpoq11e 

HP PeJ11cTopoB 

HT TpaHJHcrnpoB 

H<I> <l>yHKUllOHaJibHbIC 

Ilpeo6pa3083TCJ!ll CllrHaJIOB 

TIA L(mppo-aHaJIOrDBblC 

TIB AHaJioro-umtJposb1e 

n.u ,l{JIHTCJ!bHOCTll 

TIE y MHOlKllTCJ!ll qacTOTbl aHaJIOrDBbIC 

TIM .l{eJIHTCJ!ll qacTOTbI aHaJIOrOBbIC 

TIJI C11HreJaTopbI qacrnThI 

TIM MoJUHOCTH 
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npMllOlK8HMe 3. CMCT8Mbl KJl8CCMcl>HK8l-'MM MHKPOCXeM 

IlpoiJo11:>1eeHue 

06oaHa'leHHe Ilo~ynna H BH.ll lllllKpocxeM 

ITH HanpH)!(eH!rn: (rnKa) 

IIII Ilpo'!He 

IIP Ko,11-KO,ll 

ITC lfacTOTbl ( B TOM 'lHCJie nepeMHO)!(HTeJIH aHaJIOroBblX CHfHaJIOB) 

IIY YpoBHH ( cornacoBaTe.nH) 

ITU ,[{eJIHTeJIH '!aCTOTbl umppoBble 

CxeMbl aa110MHHa10mHx ycTpoiicrn 

PB MaTpHUbl II3Y 

PE II3Y Maco'!Hbie 

PM MaTpHUbl 03Y 

PIT Ilpo'!He 

pp 3IIII3Y II3Y c MHOroKpaTHbIM JJieKTpH'IecKHM rrporpaMMHpOBaHH,eM 

PT II3Y c B03MO)!(HOCTbIO OllHOKpaTHoro nporpaMMHpoBaHHH 

PY 03Y 

P<l> II3Y c Y<l> CTHpaHHeM H JJieKTpH'lecKoii aanHCbIO HH<popMauHH 

CxeMbI cpaBHeHHH 

CA KoMrraparnpbI HanpH)!(eHlrn 

CB BpeMeHHble 

CK AMrrJIHTYllHhie (ypoBHH cHrHaJia) 

err Ilpo'!He 

cc lfacTOTHble 

TpHrrepbl 

TB YHHBepcaJihHble (rnrraJK) 

TLC L{HHaMH'leCKHe 

TK KoM6HHHpoBaHHbie 

TJI illMHTTa 

TM C Ja)lep)!(Koii (rnna D) 

TIT Ilpo'!He 

TP C paa)le.rrbHblM aarrycKOM (rnna RS) 

TT C'!eTHbie (THna T) 

Y CHJIHTeJIH 
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npMnO>KeHMe 3. CMCTeMbl KJl8CCMcl>MK8LU1M MMKpOCX8M 

llpoooA:JICeHue 

06oaHa'leHHe lloAfPynna KBHJJ; MHKpQCXeM 

YB Bb1c0Koi% qacTOTbl 

Y.l{ Orrepa!lHOHHble ycHJIHTeJIH 

YE IloBTOpHTeJIH 

YH HMIIYJibCHblX CHrHaJIOB 

YK illHpOKOIIOJIOCHble 

YJI CqHTb!BaHH.si H aocrrpoHaBeJJ;eHH.si 

YM HHAHKa!lHH 

YH HHaKOH qacTOTbI 

YII IlpoqHe 

yp IlpoMelKyTO'iHOH 'iaCTOTbl 

YT IlocTO.sIHHOro TOKa 

<i>HJibTpbl 

<I>B BepxHHX qacTOT 

<DE IloJIOCOBble 

<I>H HHlKHHX qacTOT 

<I>II Ilpo'iHe 

<I>P PelKeKTOpHble 

MHorocpyHK!lHOHaJihHhle cxeMhI 

XA AHaJioroable 

XK KoM6HHHpoaaHHble 

XJI UHcppoBbie 

XM UHcppoBbie MaTpH!lhI (B TOM qHcJie rrporpaMMHpyeMhle) 

XH AHaJioroable MaTpH!lhl 

XII IlpO'iHe 

XT KoM6HHHpoaaHHb1e MaTpH!lhl 

<i>oTO'iYBCTBHTeJibHbie cxeMbl c aap.sIJJ;OBOH CB.sI3bKl 

UJI JlHHeHHble 

UM MaTpHqHble 

urr IlpO'iHe 
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npMnO:>K8HMe 3. CMCT8Mbl KJ18CCMcl>MK81,lMM MMKpOCX8M 

Ilo npHHHTOH cpe.n;H OTe'leCTBeHHbIX npOH3B0,Zl;HTeJie:ii CHCTeMe o6d3-
HaqeHHe MHKpocxeMbl ,Zl;OJl)l{HP COCTOHTb H3 qeTI>1pex 3JieMeHTOB: 

• nepBbIH 3JieMeHT - umppa, COOTBeTCTByIOmM KOHCTpyKTHBHO-TeXHO­
JIOrnqecKOH rpynne ; 

• BTopo:ii aJieMeHT - .n;Be HJIH TPH 11mppb1, npHcBoeHHhle .n;aHHo:ii cepHH 
KaK nopH,Zl;KOBbIH HOMep pa3pa6oTKH. 

IlepBbie l(Ba 3JieMeHTa COCTaBJIHIOT 3 HJIH 4 u:mppbl, onpe.n;em110mHe . 
. IlOJIHblH HOMep cepHH MHKpocxeMbI; 

• TpeTHH 3JieMeHT - .l{Be 6yKBbl, COOTBeTCTBYIOmHe IlO.l{rpynne H BH.l{Y 
( cM. Ta6J1. 26); 

• qernepTblH 3JieMeHT - nopH,ll;KOBblH HOMep pa3pa60TKH MHKpocxeMbl 
B .n;aHHOH cep1m, B KOTOpOH MO)l(eT HaxO,Zl;HTbCH HeCKOJibKO. O.l{HHaKO­
BbIX no <l>YHKllHOHaJihHOMY npH3HaKy MHKpocxeM. 9rn MO)l{eT 6h1Th 
KaK O,Zl;Ha, TaK H HeCKOJibKO llH<f>p. 

MHKpocxeMhI, paJ.11Hqa10mHecH TOJihKO KOHCTPYKTHBHbIM HcnoJrneHH­
eM, HMeIOT, KaK npaBHJIO, e.l{HHOe 11H<f>p0Boe o6o3HaqeHHe cepHH. IlpH qe­
TbipeX3HaqHOM HOMepe cepm1 nepByIO llH<f>py nopjl,Zl;KOBoro HOMepa cepHH 
(HJIH BTOpyro llH<f>py HOMepa cepHH) ycTaHaBJIHBaIDT B 3aBHCHMOCTH OT 
<l>YHKllHOHaJlbHOro HaJHaqeHH}l MHKpocxeM, BXO,ll;}IIQHX B cepmo. TaK, 
llH<f>pa 0 03HatiaeT, qTo .Z(aHHM cepHH MHK.pocxeM npe.n;Ha3HaqeHa ,Zl;JIH KOM~ 
nJieKTa1IHH 6hITOBoii: P3A. UH<f>pa 1 npHcBaHBaeTcH aHarroroBbIM MHKpo~· 
cxeMaM, llH<f>pa 4 - MHKpocxeMaM . 0 y' llH<f>pa 5 - cepHHM llH<f>poBI;>IX 
MHKpocxeM, llH<f>pa 6 - cepHH MHKpocxeM naMHTH, KaK onepaTHBHoH-; TaK 
H nocTO}IHHOH, llH<f>pa 8 - cepH}IM MIT. l,lHor.n;a B KOHlle ycJIOBHoro 0603-
aaqeHH}l .no6aBJlj{eTCH 6yKBa, onpe.n;eJIHIOillM TeXHonornqecKHH pa36poc, 
3JieKTpHqecKHX napaMeTpOB .n;aHHOfO THIIOHOMHHaJia (KOHKpeTJibie 3Haqe­
HH}l H OTJIHqHj{ npHBOMTCH B TexHnqecKOH ,Zl;OKyMeHTaIIHH). 

,llJIH MHKpocxeM, HCilOJib3yeMblX B yCTpoii:crnax IDHpOKOfO npHMeHe­
HHH, B Haqarre o6o3Ha'leHHH CTaBHTCH 6yKBa K, HanpHMep K561JIA7. MnK­
pocxeMbI c maroM BblBOl(OB KOpnyca 2.54 HJIH 1.27 MM, npe.l{Ha3Ha'!eHHbie 
AJIH BKcnopTa, HMeIOT B ycJIOBHOM o6o3Ha'leHHH nepe.n; 6yKBOH K 6yKBY 9, 
nanpHMep 9K561JIC2. ,llJIH xapaKTepHCTHKH MatepHarra H rnna Kopnyca 
nepe.n llH<f>pOBbIM o603Ha'leHHeM MOryT .no6aBJlj{TbCH CJie.n;yromHe 6yKI!bI: 

• A - nJiaciMaccoBbIH nJiaHapHbIH KOpnyc; 
• E - MeTarrJionoJIHMepHbIH Kopnyc THna DIP; 
• 11 - CTeKJIOKepaMH'!eCKHH nJiaHapHblH KOpnyc; 
• M __:_ MeTarrJIOKepaMH'leCKHH Kopnyc THna DIP; 
• H - KepaMHqecKHH ~6e3Bbrno.n;Hoii~ Kopnyc; 
• P - nJiaCTMaccoBhlH Kopnyc THna DIP; 
• C - cTeIUioKepaMH'lecKHH Kopnyc THna DIP. 
B ycJIOBHblX o6o3Ha'leHHHX MHKpocxeM, BhlnycKaeMbIX B 6ecKopnyc­

HOM BapHaHTe, ,nepe.n; HOMepoM cepHH .n;o6aBJIHercH 6yKBa B, HanpHMep 
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npMnOlK8HMe 3. CMCT&Mbl Kn8CCMcl>MK814MM MMKpocxeM 

Ii1500 . .l{Ju:16ecKopnycHhIX MHKpocxeM B ycnoBHoe o6o3HaqeHHe tiepe3 .n:e­
qmc BBO.l(HTC.H umppa, xapaKTepH3YIOIUa.H COOTBeTCTBYIOIUYIO MO.l(H<pHKa­
UHIO KOHCTPYKTHBHoro wcnonHeHH.H: 

• 1 - C rH6KHMH BhlBO.l(aMH; 
• 2 - c JleHTOqHblMH ( nay'IKOBblMH) BbIBO.l(aMH, B TOM qwcne Ha nOJIHH-

MH.ll:HOH nneHKe; 
• 3 - c JKeCTKHMH BbIBO.l(aMH; 
• 4 - Ha o6meii nnacTHHe ( Hepa3,n:eneHHhie ); 
• 5 - paa,n:eJieHHhie 6e3 noTepH OpMeHTHpOBKH; 
• 6- c KOHTaKTHbIMH nJIOll{a.l(KaMH 6e3 BblBO.l(OB (KpHCTaJIJI). 

06o3H8'19HMH MHTerpanbHblX MMKpocxeM no CMCTeMe 
Pro Electron 

CymecTnyroT pa3JIHqHhie cHcTeMbI Ko,n:wpoBaHH.H ( o603HaqeHH.H, Map­
KHpOBKH) HHTerpaJihHhIX MHKpocxeM (MMC), KaK Me)J{.l(yHapo,n:Hhie, TaK H 
MeCTHble, ,n:eHCTBYIOIUHe BHyTpH OT.l(eJibHblX CTpaH HJIH .l(IDKe CHCTeMhl KO­
,n:HponaHH.H, yCTaHaBJIHBaeMhie q>MpMaMH. B eBponeiiCKHX cTpaHax cHcTe­
Ma Ko,n:wpoBaHH.H MMC aHaJiorH'IHa cwcTeMe Ko,n:wponattH.H ,n:HcKpeTHhlX 
noJiynpoBO.ll:HHKOBhIX npw6opoB li wcnoJib3yeTc.H noJiynpoBO.ll:HHKOBhIMH 
qmpMaMH pa3HhlX CTpaH (AHrnHH, ]~eJibrHH, MTaJIHH, McnaHHH, Hw,n:ep­
JiaH,n:oB, lllBeuHH, <l>paHl(HH, <l>Pf H .ii:p.). 

PacCMOTpHM OCHOBHble npHHUHnhl KO.ll:HPOBaHH.H CHCTeMhl, no KOTO­
poii o6o3Ha'IeHH.H npHCBaHBaIOTC.H Me)J{.l(yHapo,n:HOH opraHH3aQHeH 
Association International Pro Electron. 

Ko.n: COCTOHT H3 Tpex 6y1rn, 3a KOTOpbIMH CJie,n:yeT cepHHHblH HOMep, 
HanpHMep: TDA 5630 CT. IlepBa.H 6yKBa M.H o,n:HHO'IHhIX cxeM oTpa:lKaeT 
npwttn:Hn npeo6pa3oBaHH.H cHrnaJia B cxeMe: S - n:mppoBoe, T - aHaJioro­
aoe, V - CMernaHHOe (aHaJIOfO-QH<ppoBoe). 

BTopa.H 6yKBa He HMeeT cneuHaJihHOro 3HaqeHH.H (Bb16wpaeTc.H qmp­
MOH-H3rOTOBHTeJieM no BHyTpeHHHM CTaH,n:apTaM), 3a HcKJiroqeHweM 6yK­
BhI H, KOTopoii o6o3Ha'IaIOTC.H m6pH.ll:Hhle cxeMbI. 

.l{JIH cepwii ( ceMeiicrn) n:I1<PpoBhlX cxeM nepBbie ,n:Be 6yKBhI (FA, FB, 
FC, FD, FE, FF, FJ, Fl, FL, FQ, FT, FY, FZ, GA, GB, GD, GF, GM, GT, 
GX, GY, GZ, HB, HC) oTpa:lKaIOT TexHonom'IeCKHe oco6eHHOCTH, HanpH­
Mep: 

• FY - 3CJl-cepw.H, 
• FD, GD- MOil-cxeMhI, 
• FQ - .l{T JI-cxeMhI, 
• GA - MaJIOMOIUHbie TT JI-cxeMhI, 
• FL, GF- cTaH,n:apTtthle TTJI-cxeMhl, 
• GJ - 6b1cTpo,n:eiicrnyromwe TTJI-cxeMhl, 
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npMnO:lKeHMe 3. CMCTeMbl KJ18CCMcf>MK8'-'MM MMKpOCXeM 

• GM - MaJIOMomtthie c ,ntto,naMH IIIoTKH TTJI-cxeMhI, 
• HB - KOMIIJieMeHTapHhie MOII-cxeMhI cepHH 4000 A, 
• HC - KOM11JieMeHTaptth1e MOII-cxeMhI cepHH 4SOO B. 
TpeTMI 6yKBa o6o3ttaqaeT ,nuana3oH pa6oqlfx TeMnepaTyp HJIH, KaK HC-

KJ110qeHHe, ,npyryro aJieKTpHqecKyIO xapaKTepHCTHKy: 
• A - TeMnepaTyptthIM ,nuana30H He ttopMttpoBaH, 
• B - OT 0 .no + 70°C, 
• C - OT -SS ,no +12S°C, 
• D - oT -2S ,no +70°C, 
• E - oT -2S .no +8S°C, 
• F - oT -40 .no +8S°C, 
• G - oT -SS .no +8S°C. 
3aTeM CJie,nyeT cepHRHblM HOMep, COCTO.Hmttii: MHHHMYM H3 qeTbipex 

llHcpp. ECJIH OH COCTOHT Mettee qeM H3 qeTbipex llHcpp, qlfCJIO llHcpp yBeJIH­
qm:iaeTC.H .no qeThipex ,no6aBJietttteM ttyJieii: nepe.n HHMH. KpoMe rnro, 3a 
llHcppaMH MOJKeT CJie,Zl;OBaTb 6yKBa ,Zl;JI.H o6o3HaqeHH.H BapHaHTa (pa3HOBH,Zl;­
HOCTH) OCHOBHOro THIIa. THIIbl KopnycoB MOryT o6o3HaqaTbC.H O,Zl;HOM HJIH 
.ll:BYM.H 6yKBaMH. 

IlpH .ll:Byx6yKBeHHOM o603HaqeHHH THIIa KOpnycoB (IIOCJie cepttii:ttoro 
HOMepa) nepBa.H 6yKBa OTpaJKaeT KOHCTpy1<11H10: 

•. c - lllfJIHH.ll:PlfqecKHM Kopnyc, 
• D - Kopnyc c .ll:BYXP.H.ll:HhIM napaJIJieJihHhIM pac110JI01KettHeM BhIBO.ll:OB 

(DIP), 
• E - Kopnyc MomtthIM c ,nByxp.H.ll:HhIM pac110JI01KeHHeM BhIBO.ll:OB ( c BHe­

IIIHHM TeIIJIOOTBO,Zl;OM), 
• F - IIJIOCKHM ( c ,nBycrnpoHHHM pac110JI01KeHHeM BhlBO.ll:OB) Kopnyc, 
• G - IIJIOCKHM ( c qeTbipexCTopoHHHM pacnoJioJKeHHeM Bbrno,noB) Kop-

nyc, 
• K - Kopnyc rnna T0-3, 
• M - Mttorop.H.Zl:HhIM (6oJibIIIe qeTb1pex p.H,noB) Kopnyc, 
• Q - KOpnyc c qeTbipexp.H,Zl;HbIM napaJIJieJibHbIM paCIIOJIOJKeHHeM Bbl­

BO,!J;OB, 
• R - Momtthiii: c qeTh1pexp.H,nHhlM pac110JI01KeHHeM Bhrno,noB ( c BHe-

IIIHHM TeIIJIOOTBO,!J;OM), 
• s - KOpnyc c O,!J;HOp.H.l(HhlM paCIIOJIO)l(eHHeM BblBO.l(OB, 
• T - Kopnyc c Tpexp.H.llHhIM pacnoJioJKetttteM BhIBO.ll:OB. 
Brnpa.H 6yKBa IIOKa3hlBaeT MaTepHaJI Kopnyca: 
• G - cTeKJioKepaMHKa, 
• M - MeTaJIJI, 
• P - nJiaCTMacca, 
• X - npoqtte. 
06o3HaqeHH.H KopnycoB c O,!J;HOM 6yKBoii:: 
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• c - IJ;HJIHHL(pHqecKHH Kopnyc, 

• D - KepaMHqecKHH Kopnyc, 

• F - IIJIOCKHH Koprryc, 

• L - JieHTOqHhIH KpHCTaJI.7IOL(ep1KaTeJib, 

• P - rrJiaCTMaccoBbIH Koprryc THna DIP, 
• Q - Kopnyc c qeTbipexp.HL(HblM paCIIOJIOJKCHHCM BbIBOL(OB, 

• T - MHHHanopHbIH nJiaCTMaccoBbIH Kopnyc, 

• U -6ecKoprrycHa.H MMC. 
TiocKOJibKY npaKTHKa peMOHTa CBHL(CTCJibCTBYCT 0 TOM, qTo qacTO IIpH­

XOL(HTC.H HMCTb L(CJIO co cTaphIMH annapaTaMH H yCTpoii:crnaMH, L(JI.H onpe)l;e­

JICHH.H <l>YHKIJ;HOHaJibHbIX H L(pymx oco6eHHOCTCH MHKpocxeM paHHHX Bbl­

nycKOB MOJKHO BOCilOJib30BaTbC.H IIpHBCL(CHHbIMH HHJKC peKOMCHL(aIJ;H.HMH. 

Oco6eHHOCTM MMKpocxeM abmycKa AO 1973 r. 
B crnpoM KOL(e, L(CHCTBOBaBrneM L(O 1973 r., rrepBhle )];Be 6yKBbI o6o3Ha­

qaroT TO JKC, qTO H B COBpCMCHHOM, a TPCTb.H 6yKBa IIOKa3bIBaeT <l>YHKIJ;HO­

HaJibHOC Ha3HaqeHHe: 

• A - JIHHeii:Hoe ycHJieHHe, 

• B - qacTOTHoe rrpeo6pa3oBaHHe (L(eMOL(YJI.HUH.H), 

• c - reHepau;H.H KOJie6aHHH, 

• H - JiorHqecKHe cxeMbI, 

• J - 6HcTa6HJibHhle HJIH MYJibTHCTa6HJibHhle cxeMbI (L(eJIHTeJIH qacrn-

TbI, TpHrrepbI, cqeTqHKH, perHCTpbI), 

• K- MOHOCTa6HJibHbie cxeMbI (0L(HOBH6parnpb1), 

• L- u;H¢poBbie npeo6pa3oBaTeJIH ypoBH.H (L(ernH¢paTOpb1, L(paii:BepbI ), 

• M 'L cxeMhl co CJIO'.>KHOH JIOrHqecKoii KoHqmrypau;Heii: (HanpHMep, 

cyMMarnp), 

• N - L(ByxcTa6m1bHh1e HJIH MYJibTHcrn6HJibHb1e cxeMbI ( c L(JIHTCJibHbIM 

xpaHCHHCM HH¢opMaIJ;HH), 

• Q - onepaTHBHOe 3aIIOMHHaromee ycTpOHCTBO (03Y), 
• R - nocTO.HHHoe 3anoMHHaromee yCTpoii:cTBO (TI3Y), 
• s - ycHJIHTeJib cqHTbIBaHH.H c u;mppOBbIM BblXOL(OM, 

• Y - rrpoqHe cxeMbI. 

CJieL(yromHe rrepBbie ,n:Be u;H¢pb1 yKa3bIBaIOT cepHHHbIH HOMep (OT 10 
.no 99), a TpeTb.H u;H¢pa - L(Harra3oH pa6oqHx TeMneparyp: 

• 0 - TCMIIepaTypHblH ,n:HaIIa30H He HOpMHpOBaH, 

• 1 - OT 0 ,no + 70°C, 

• 2 - OT -55 L(O +125°C, 

• 3- oT-10 .no +85°C, 

• 4 - oT +15 .no +55°C, 

• 5 - OT -25 )1;0 +70°C, 

• 6 - oT -40 L(o +85°C. 
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HarrpHMep, l1MC THIIa FYH121 HBJIHeTC.H nwcl>poBOH JiomqecKOM 
HMC (6yKBa H) H OTHOCHTCH K ceMeiicrny FY (3CJI). 0Ha coBMeCTHMa c 
.llPYrHMJI HMC :3TOH cepHH (ceMeiicrna) H HCIIO.Jib3yeTcH rrpH TOM :>Ke Ha­
rrpa:>KeHHH IIHTaHHH, npH Tex )Ke BXO,U:HbIX H BhlXO,l(HbIX ypoBHHX, HMeeT TO 
)Ke 6bICTpO,Z1;eHCTBHe. 3TO TpeTHH npH6op cepHH (nncppa 12), pa6orneT B 
TeMrrepaTypHoM .n:wana3oHe 0 ... +70°C. 
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npMnO>KeHMe 4. MapKMPOBKa 

nonynpOBOAHMKOBblX 
3neMeHTOB 

Eaponei1cKaH CMCTeMa PRO ELECTRON 

B Enpone ttcnoJih3yeTCH cttcTeMa MapKHpOBKH, no KOTopoii o6o3ttaqe­
HHH noJiynpoBO.D:HHKOBbIM npu6opaM npHCBaHBaIOTCH opraHH3aUHeH 
Association International Pro Electron (Ta6JI. 27). Ilo ;:noli rncTeMe nptt-
6ophI ,n:JIH 6bITOBOM annapaTypbI nmpoKoro. npHMeHeHHH o603HaqaIOTCH 
.D:BYMH 6yKBaMH H TpeM.a umt>paMH, ;rJ;JIH npOMhlIIIJieHHOH ll: CIIeUHaJihHOH 
annapaTyph1- TpeMH 6y:rrnaMM H ,n:nyMH umppaMH. TaK, y nptt6opon rnttpo­
Koro npHMeHeHHH IIOCJie ,n:syx 6yKB CTOHT TpeX3HaqHblll nopH;rJ;KOBblll HO­
Mep 100 ... 999. y rrptt6opoB, npttMeHHeMhIX B npOMblIDJieHHOCTH H cneuH­
aJibHOH annapaType, TpeTHH 3HaK - 6yKBa (6yKBbl HCilOJib3YIOTCH B o6paT­
HOM an<t>anttTHOM nopH;ri;Ke: Z, Y, X H T. ;ri;.), 3a KOTOpoii cJie;ri;yeT 
nopH.D:KOBhlH HOMep 10 ... 99. 

EcJIH B o,n:ttoM Kopnyce HMeeTCH HeCKOJihKO o,n:ttHaKOBhIX nptt6opon, 
MapKHpOBKa npOH3BO.D:HTCH B COOTBeTCTBHM c KO.D:OM (MapKMpOBKOH) ;rJ;JIH 
O;rJ;MHOqHblX ;rJ;HCKpeTHhlX nptt6opoB. IlpH HaJIMqHH B o,n:HOM Kopnyce He­
CKOJihKMX Pa3HhIX nptt6opoB B KaqecTBe BTOpoii 6yKBhl HCilOJih3yeTCH 6yK­
Ba G. K ocHoBHOMy o603HaqeHHIO MOJKeT ,n:o6aBJIHThCH 6yKBa, yKa3hrnaro­
IIJaH Ha OTJIHqHe nptt6opa OT OCHOBHOro THIIa no KaKHM-JIH6o napaMeTpaM 
HJIH Kopnycy. 

)lJIH HeKOTOpbIX THilOB nptt6opoB, TaKHX, KaK CTa6HJIHTpOHhl, MOIIJHble 
,n:HO.D:bl H THpHCTOpbI, MOJKeT HCIIOJih30BaTbCH ;rJ;OilOJIHHTeJibHaH KJiacctt<t>H­
KaUHH, cornacHO KOTOpoii K OCHOBHOMY. IlHTH3HaqHoMy o6o3HaqeHHIO qe­
pe3 ;ri;e<t>nc HJIH ,n:po6h .n:o6aBJIHeTcH ,n:onoJIHMTeJihHhIH Kon;. HanpHMep, ,n:JIH 
CTa6MJIMTPOHOB ;rJ;OilOJIHMTeJibHblll KO,n: co,n:epJKHT CBe,n:eHHH 0 HOMHHaJib­
HOM HanpHJKeHMM M ero ,n:onycKax B npoueHTax. 

IlepnaSI 6yKna yKa31>rnaeT ;ri;onycK: A- 1%, B - 2%, C - 5%, D - 10%, 
E - 15%. IlocJie 6yKBhI B ,n:onoJIHHTeJihHOM Ko,n:e cJie;ri;yeT HOMMHaJihHoe 
HanpHJKeHMe B BOJibTax. EcJIM aTo He ueJme qncJio, BMecTo aarnuoii cTaBHT­
cH 6yKBa V. HanpttMep, BZ85-C6V6 - aTo KpeMHHeBhIH cTa6MJIMTpoH 
cneUHaJihHOro Ha3Haqemrn c perMCTpaUHOHHbIM HOMepoM 85, HanpHJKeHH­
eM cTa6ttmrnaUMH 6.8 B H ,n:onycKOM Ha uanpHJKeHHe ±5%. 
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Ta6.nu14a 27. Y CJIOBHble 06oaua11euun noJIYnpouo~HHKOBblX npu6opou B cucTeMe 
Pro Electron 

1-ilaJieMeHT 2-ilaJieMeHT 3-ilaJieMeHT 4-ilaJie-
MCllT 

EyKBa - K0.11 Ma- EyKBa - THIT npH6opa: CepHHHbIH HOMep: EYKBa: 
Tepml.lla: A- ,11eTeKTopHbIH, CM.ec1,neJibHbltt .1IH· 100 ... 999 M0.11Hqm-
A - repMaHHH, 0.11; IIpn6opbr o6mero KarrHH 
B-KpeMHHii, B - sapmran; npHMeHeHHH npH6opa 
C - apceHH.11 ran- C - MaJIOMOlllHhIH HH3KO'laCTOTHbIH Z10 ... A99 

JIHH, TpaH3HCTOp; IIpH6opbl ,llJIH npo-

D - aHTHMOHH.11 D - MOIUHb!H HH3KO'laCTOTHblH TpaH- Mb!IlIJieHHOro 

HH,llHH, 3HCTOp; H crrerrHaJibHoro rrpH-
R - ,11pyme MaTe- E - TYHHeJibHhIH ,11Ho,11; MeHeHHH 

pHaJibl F - MaJIOMO!IlHblH BblCOKOtJacToTHblH 

TpaH3HCTop; 
G - HeCKOJibKO rrpH6opoB B O.llHOM 

Impnyce; 
H - MarnHTO.llH0,11; 

K - reHepaTOpbI Xonna; 

L - MO!IlHhIH BhICOKotJacToTHhlii: TpaH 

3HCTOp; 
M - Mo,11ynl!TOpb1 H yMHO)KHTeJIH 

Xonna; 

p - <t>oTO,llli0.11, <t>oTOTpaH3HCTOp; 
Q - li3JiyqaromHe rrpli6ophr; 

R - rrpli6op, pa6oTaIOillliH B o6nacTli 

rrpo6oll; 

s - MaJIOMO!IlHblH rrepeKJIIO'laromHH 

TpaH3liCTOp; 

T - MO!IlHbIH peryJIHpyro!IlHH HJIH rre-

peKJIIO'laIOIITHH npH6op; 

u - MOIUHb!H rrepeKJIIO'laIOIUliH TpaH-

3IiCTOp; 
X - yMHO)KliTeJibHb!H ,llH0.11; 

Y - MOIITHhlR Bhlilpl!MliTeJlhHhlH ,llH0,11 
Z -'- CTa6IiJIHTpOH 

IlpHMep. BF239, BFYS 1. 

B .nonoJIHHTeJihHOM Ko.ne MH BhIITP»MHTeJihHhlX .UHO.llOB YKa3hIBaeTCH 

MaKCHMaJihHCUI aMITJIHTY.Ua o6paTHOf0 HanpH)l{eHHH, .llJIH THpHCTOpOB yKa-

3bIBaeTCH MeHhIIIee H3 3HaqeHHH MaKCHMaJihHOfO Hanpa)l{eHHH BKJIIO'leHHH 

HJIH MaKCHMaJihttoH: aMnJIHTY.ll:hI o6paTttoro ttanpmKeHHH. HanpHMep, 

BTX10-200 - :no KpeMHHeBhIH ynpaBJIHeMhIH BhmpHMHTeJih (THpHcrnp) 

cnel{HaJihHOro Ha3HaqeHH51 c perHCTpal{l:IOHHhIM HOMepoM 10 H HanpH)l{e­

HHeM 200 B. B KoHI{e .nonoJIHHTeJihHOro o6o3Ha'leHH51 MO)l{eT CTOHTh 6yKBa 

R, o6o3HaqaromCUI coe,n:HtteHHe aHo,n:a c KopnycoM. Coe.nirnettHe KaTo,n:a c 

KOpnycoM H coe.nHHeHHe CHMMeTpH'IHhIX BhIBO.llOB B Ko.ne He YKa3bIBaeTCH. 
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CncTeMa Pro Electron mnpoKo npHMeHHeTcH B <I>Pf, <l>paHn;nn, JilTa­
JIHH, Bempnn, IloJihme n .n;pyrnx cTpaHax. 0Ha 3aMeHnJia cTapy10 enpo­
neii:CJ<YIO cncTeMy (.n:eii:crnonanmy10 .no 1983 r.), no KoTopoii: nocJie Ha­
qaJihHOH 6yKBhI 0 cJie.n;oBaJIH 6yKBhI, yKa3hIBaIOIIJ;He ocHOBHOH KJiacc npH-
6opon: A - .n;no.n;, AP - <PoTo.n;Ho.n;, AZ - cTa6HJimpoa, C - TpaH3Hcrnp, RP -
cf>oTOnpoBO,ll;HIIJ;HH 3JieMeHT. 

B OCHOBe CHCTeMbl o603HaqeHHH npn6opon IlOJibCKOH pecny6JIHKH Jie­
:lKHT cncTeMa Pro Electron. Ee ocHOBHOe OTJIHqHe cocTOHT n TOM, qTQ ne­
pe.n; TpeMH n:n<PpaMH ,ll;JIH npH6opoB mHpOKoro npHMeHeHHH .n;onOJIHHTeJih­
HO CTaBHTCH 6yKBa pH nepe.n: .ll:BYMH n:n<PpaMH ,ll;JIH npn6opon npOMbIID­
JieHHOro Ha3HaqeHHH - 6yKBhI YP. BMecTO Y MO:lKeT CTOHTh 6yKna Z, X 
HJIH W. HanpHMep, BZXP21-B4V7 - cTa6MJIHTpoH npoMhIIDJieHHOro Ha-
3HaqeHHH c HOMHHaJihHhIM 3HaqemreM HanpHmeHHH crn6HJIH3an;nn 4.7 B n 
.n;onyCKOM ±2%. ,l{JIH HOBhIX nptt6opoB urnpoKoro npHMeHeHHH npHHHTO 
noCJie 6yKn pacnoJiaraTh n;H<l>phl OT 600 .no 699, .n;JIH npn6opon npOMhim­
JieHHOro npnMeHeHHH - n:n<Ppbl OT 1 .no 99. 

IlepBhie 6yKBhI MapKHpoBKH G, K noJiynpo'Bo.n;HHKOBhIX npn6opoB 
npmrnno.n;crna 6brnmeii: qexocJioBaKHH n G, S npn6opon 6brnmeii: f,l{P 
o6o3HaqaIOT nm HCXO,ll;HOro MaTepnaJia (repMaHMH ll KpeMHHH COOT­
BeTCTBeHHO), OCTaJihHaH qaCTb Ko.n;a COOTBeTCTByeT HaCTOHIIJ;eH CllCTeMe 
Pro Electron. B Ta6JI. 28 npe.n;crnnJieHa n;neToBaH MapKnponKa noJiynpo­
BO.ll:HHKOBhIX .n;Ho.n;on no enponelicKoli cHcTeMe Pro-Electron (CM. TaKme 
CTp. 3 o6JIO:lKKH). 

Ta6Jtuu,a 28. UneTOuaa MapKHpOBKa nonynpouo.i.HHKOBblX .l{HO.l{OB no 
eu 1one it ii: PEit CKO CHCTeMe ro ec ron 

THD.z1Ho11.a 
l(eeT 

f ·JI WHpOKIUI 2-JI lllHpOKaJI 3·.11yaKaJI 4-.11 YaKaJI DOJIOCbl 
DOJIOCa DOJIOca DOJIOCa DOJloca 

'lepllblii AA x 0 0 

Kopll'lllenbdi 1 1 

Kpacllblii BA 2 2 

Op111D1Cenbdi s 3 3 

)l{eJITblll T 4 4 

3eJiellblii v 5 5 

CHllldt w 6 6 

lllHOJICTOBbJit 7 7 

Cephlit y 8 8 

])eJihlit z 9 9 

IlpHMe•uume. KaTo.n pacnoJiolKeH y mnpoKHX noJioc. 
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AMepMK8HCK8H CMCTeMa JEDEC 
(Joint Electron Device Engineering Council) 

llfapoKO pacnpoCTpatteHHOM HBJI5JeTC.H CHCTeMa o603Ha'IeHHMjEDEC, 
npHHHTM o6neJlHHeHHhIM TeXHH'IeCKHM COBeTOM no :meKTpOHHhIM npH6o­
paM CIIIA. Ilo arnii CHCTeMe npH6ophI o6o3Ha'!aIOTCH HHJleKcoM (KOJlOM, 
MapKHpOBKOH), B KOTOpOM nepBM u:mppa coorneTcTByeT 'IHCJIY p-n-nepe­
XO.l{OB, 3a u:mppoii cJie.ZWIOT 6yKBa N H cepIIMHhIM ttoMep, KOTOphIH pernCT­
pwpyeTCH accou:wau:neii npe,11npHHTHH 3JieKTpOHHOH npOMhlillJieHHOCTH 
(EIA). 3a HOMepOM Moryr CTOHTh 0,llHa HJIH HeCKOJihKO 6yKB, yKa3hIBaIO­
ID:HX Ha pa36HBKY nptt6opoB O,llHOro TMna Ha THnOHOMHHaJihI no Pa3JIH'I­
HhIM xapaKTepHCTMKaM. 0,11HaKO u:mpphI cepHHHOfO HOMepa He onpeJleJIH­
IOT THn HCXO,llHOfO MaTepIIaJia, qacTOTHhIH ,11Mana30H, MOID:HOCTh pacceH­
HHH II o6JiaCTh npHMetteHIIH. B 3apy6e:>1<tthIX cnpanoqHIIKax (DATA Book) 
no rpatt3I1'.crnpaM M JlHOJlaM 3apemcrpttponaH PM nptt6opoB npott3Bo,11crna 
6hmmero CCCP·co CBOHMH cepIIHHhIMH ttoMepaMH. 

Ta6J1u~a 29. MapKupoeKa neKOTOpbIX noJiynpoeo~uHKOBbIX npu6opou 
no CHCTCMC JED EC 

1-iianeMeHT 2-ii aneMeHT 3-iiaJieMCHT 4-ii aJICl\lCHT 

qHCJIO p-n-uepexoaoa: EyKaa CepHHHbIH HOMep EyKaa: 
1-AHOA, N rrpH6opa ( 100 ... 9999) Moamp1IKarurn 
2 - TpaH3HCTOp, rrptt6opa 
3 - TllpHCTOp, 
4 - OIITOIIapa 

IIpHMep. 2N2221A, 2N904. 

Ta6Jlu~30. QueTOBIUI MapKupoeKa no.nynpouo~uKOBbIX }UIO~OB no CHCTeMe 
JED EC 

·~ 1 1 
5 1 l 

>II: ~ 
l.lBeT IlOJIOChl 1 ;; !E ~ 1 i 1 >II: a. 5 [ J ~ !. ~ = ... 

Q a ~ :.:: :.:: 0 ~ e 
QH<l>pa 0 1 2 3 4 5 6 7 8 9 
l>YKBa - A B c D E F G H J 

IIpuMe11auHJ1: 1. THrr AIIOAa 'IHTaeTcH OT Karnaa. 
2. IlepBM umppa 1 II BTOpM 6yKBa N B IUJeTOBOH MapKIIpOBKe orryll\eHbI. 
3. HoMep ll.3 aayx umpp o6oJttatJaeTCH oarrofi 11epttoil: rroJiocoil: H ABYMH UBeT­

HbIMH; AOIIOJIHHTeJibHaH 'leTBepTaH IIOJIOCa - 6yKBa. 
4. HoMep H3 TPeX umpp 0603tta11aeTCH TpeMH uaeTHbIMll rroJiocaMH; aorroJI­

HHTeJibHaH qernepTaH IIOJIOCa - 6yKBa. 
5. HoMep M3 11eTb1pex umpp 060Jrra11aeTCH 11eTbipbMH uaeTHhlMH IIOJiocaMH n 

ITHTOH 11eprroil: HJIH uaenioti:, 060Jtta11a10meti: 6yKay. 
6. UaeTrrhle rroJIOCbI HaXOAHTCH 6JinJKe K KaTOAY HJIH nepaM OT Karnaa -

nmpoKaJI. 
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cI>ttpMa-H3roTOBHTeJib, npn6opbl KOTOpoii no CBOHM napaMeTpaM no­
.no6Hbl npu6opaM, 3aperncTpupoBaHHbIM EIA, MO)l(eT npe,nCTaBJIHTh ux c 
o6o3Ha'leHHeM, npHHJITbIM no CHCTeMeJEDEC, 'ITO OTpa)l(eHO B npHMepax 
TaoJI. 29 n 30 (cM. TaK)l(e CTp. 3 o6Jio)l(Ktt}. 

SlnOHCKaH CMCTeMa JIS 
(Japanese Industrial Standard) 

llo cymecTByIOm;eii B HaCTOHm;ee BpeMH B .HnoHHH CHCTeMe CTaH,ZtapT­
HblX o6o3Ha'lem1ii (crnH,napT JIS-C-7012, npttHHTOH accounauueH: EIAJ -
Electronic Industries Association ofJapan) MO)l(HO onpe.n;eJIHTb KJiacc npH-
6opa, ero Ha3Ha'leHHe, THn npoBO,ll;HMOCTH; BH,ll; noJiynpOBO,ll;HHKOBOro Ma­
TepHaJia B STOH CHCTeMe He OTPa)l(aeTCH. y CJIOBHOe o6o3Ha'lenue COCTOHT 
H3 mITH aJieMeHTOB (TaoJI. 31) 

Ta6Jiu14a 31. MapKHpoeKa noJ1ynpoBoAHH1COBblX npa6opoe no cacTeMe JIS 

1-il aJICMCHT 2-ilaJICMCHT 3-iiaJieMCHT 4-ifaJICMCHT 5-ifaJICMCHT 

Ump pa: ByKJraS ByKBa - THII rrptt6opa: CepttiiHhtii 0.nHamm 
Q - cj>OTO.ZlHO.Zl, A - BbICOKO'laCTOTHbiii p-n-p-TpaHJHC- HOMep: ,ZlBe6yKBbI: 
¢>oTOTpaH3HC- Top, 10 ••• 9999 MO,ZlHcj>HKa-
TOp, B - HHJKO'laCTOTHhliip-n-p-YpaHJHC- llWI IIpHOOp< 
1-.ZlHO.Zl, Top, 
2-TpaHJHC- c - BblCOKO'laCTOTHbIH n-p-n-TpaH3HC-
TOp, Top, 
3-THpHCTOp D - HHJKo'lacrnTHhiii n-p-n-YpaHJHC-

TOp, 
E - .llHO.Zl EcaKH ('leTbipexcJiottHhiii 
p-n-p-n-.ll»O.ll), 
F - THpHCTOp, 
G- .ZlHO.Zl faHHa ('ieTbipexcJioHHbIH 
n-p-n-p-.llHO.ll), 
H - O.ZlHorrepexo.ZlHOH TpaHJHCTop, 
J - JIOJieBOH TpaH3HCTOp c n-KaHaJIOM, 
K - rroJienoii TpaHJHCTop c p-KaHaJIOM, 
M - CHMMeTpH'l.Hb!H THpHCTOp (ceMH-
crnp), 
Q - CBeTOH3JIY'!aIOIIIHH .llHO.Zl, 
R - Bh!rrpllMHTeJihHhiii .ZlHO.Zl, 
S - MaJIOCHfHaJibHb!H ,'J;HO,Zl, 

T - JiaBHHHhlii .llHo.n; 
V-napHKan, 
Z - CTa6HJIHTpOH 

IlpHMep. 2SB646, 2SC733. 

IlpHMe'laHHe. y cj>oTOTpaH3HCTOpOB H ¢>orn,AHO,'J;OB TpeTHH qJieH MapKHpOBKH OTCYTCTByeT. 
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npa.tnOlK8HM8 4. MapKMpOBKa nonynpOBOAHMKOBblX 3neMeHTOB --· 

IIocJie MapKHpOBKH MOfYT CTOHTh !];OIIOJIHHTeJibHhie HH!];eKChl 

(N, M, S), 0TpIDKa10111tte Tpe6oBaHHJt crreQHaJihHhlX CTaH!J:aprnB. 

KpoMe BhlIIIeyKaJaHHhIX cttcTeM CTaH!J:apTHhlX o6o3HaqeHHH, H3fOTO­

BHTeJIH rrptt6opoB IIIHpOI<O HCIIOJih3YIOT BHyTpeHHHe (BHYTPH<tmpMeHHhle) 

060JHaqettm1. B 3TOM cJiyqae Ja ocHoBy 6yKBeHHoro o6oJHaqeHHH, KaK 

rrpaBiiJIO, 6epeTCH COKpa111eHHOe Ha3BaHHe qrnpMbl, KO!];hl MaTepttaJia H 

rrpHMeHeHHH. 

216 ---



npMnO>KeHMe 5. none3Hble CCblnKM 
a MHTepHeTe 

1. http://schematic.by.ru/ - KamaJ1oz 311eicmpu1leC1Cux npu11u,unuaJ1bHb/X cxeM (CxeMhI H 
peMOHT). 3JieKTpOHHKa ll)IH. ,l{OMa ll aBTOMOOllJIH., rrpOMbIIIIJieHHaH. arrrrapaTypa, cpe.l{CTBa 3a­
II(llTbl, HCToqHHKH llHTaHHH., ll3MepHTeJibHaH. TeXHHKa. 

2. http://hamradio.online.ru/ - Cepeep 1ey6a11C1CUX paouo11106ume11eii ( Cm1sb ). ooJibIIIaH. 
KOJIJieKI(HH. cxeM ll OIIHCaHHH YpaHCHBepoB, ycnJIHTeJieii:, aHTeHH H apyroii: pa,nHOJII06HTeJib­
CKOH a1111apaTypb1. IlpttHuHllHaJihHhie cxeMhI H MaHyaJihI YKB H KB 11pOMhIIIIJieHHhIX pa,nno­
cTaHI(HH. IlporpaMMaTOpbI .l{JIH. paanoCTaHI(HH. CxeMbI 6blTOBoii: pa,nttoa1111apaTypb1. Hmpop­
Mal(m1 .l{JIH. HaquHaIOII(HX paauon1061neneii:. 

3. http://skrivenko.by.ru - Ilpu11u,unuaJ1bHble cxeMbl (CxeMhI H peMOHT). Bonee 800 
llPHHI(llllllaJibHbIX cxeM HMllOpTHOH pa,nnoa1111apaTypb!. 

4. http://www.hot.ee/zps/ - ZPS-electronics (,lloMaIIIHHe CTpaHHIJ;bl). KoJIJieKIJ;HH. cxeM 
Ha caMhle pa3Hble TeMbl, TCXHOJiornqecKHe COBeTbl, c11paBoqHHK 110 HHTerpaJibHbIM cTa6HJIH-
3aTOpaM Ha11pmKeHHSI H aHaJIOraM MHKpocxeM TT JI. 

5. http:ija11klab.pirit.sibtel.ru/ - AK Laboratory Homepage (,lloMaIIIHHe CTpaHHI(hI). 
IlorrblTKa 11peacrnBJieHHSI apxttBa lKYPHaJIOB 110 paattmmeKYpOHHKe. KonneKI(HSI ccbIJIOK. 
OpnmHaJihHO ocpopMJieHa nepBaH. cTpaHHI(a caii:Ta. 

6. http://www.crosswinds.net/-radiofan/ - CxeMbl, cnpaeO'lHUICU, npozpaMMbl (,lloMam­
HHe CTpaHHI(bl). 
CxeMbI 6JIOKOB llHTaHHSI TeJieBH3opoB, ycTpoii:cTB ll)IH 6b!Ta, 11epeB0,1(hI HHCTPYKl1HH 6blTOBOii: 
a11naparyphI. 

7. http:ijwww.inp.nsk.su/-kozak/hbks.htm - Cnpaeo'lHUICU (Karnnorn u cnp:moqm1-
KH). Ha caii:Te 11peAcTaBJieHbI c11pasoqHhie MaTepHaJihI no nony11poBOAHHKOBhIM 11pu6opaM, 
uncppoBblM MHKpocxeMaM H HX aHaJIOfaM. 

8. http://www.knn.cjb.net/ - CxeMomeica (CxeMbl H peMOHT). CxeMbl oTeqecrneHHoii: 
6blTOBoii: a11napaTypbI (B cpopMaTe DjVu). 

9. http://pblock.narod.ru/ - E1101e numa11UJ1. Paouo311eicmpo11uica, 1C0Mn1J10mepw (CxeMbI 
H peMOHT). 

10. http://www.tacxema.narod.ru/ - Te11etj>o11UJ1--' apxue cxeM (TenecpoHHll). 
11. http://ast.stack.ru/ast pci.htm - Ilpocmoe PC! ycmpoiicmeo (CxeMhI H peMOHT). 

Ilpocrne ,l(HarnocTnqecKoe yCTpoii:crno ,!(Jill IIIHHbl PCI. 
12. http://www.chipinfo.ru/ - CHIPINFO - 311eicmpo1111we 1e0Mno11e11mw u 311eicmpo11u-

1ea (KaTaJiom H c11pasoqHnK11 ). 
13. http://www.telemaster.ru/ - Te11eBuoeoSeroice (TMe n Bll,l(eo). 
14. http://www.infocoal.ru/rclub/ - Cepeep meXHU'leCICOU noooep:JICICU RClub (CxeMbl 

H peMOHT). 
15. http:ijwww.component.ru:8080/ - Bee 06 ayiJuoicoMno11e11max (3ByKoTeXHl!Ka). 

---- 217 



nMTEPATYPA 

1. Hea11oe B. H., AKce11oe A.H., I0wu11 A.M. IloJiynpoeo.11HHKOBb1e omo3JieKTpOHHble 
rrptt6opb1: CnpaBO"'l.HHK. M.: 3HeproaToMtt3,llaT, 1989. 

2. !Owu11 A. M. 0nT03JieKTpoHHbie npu6opb1 H HX 3apy6elKHble aHMorn: Crrpaeo'lHHK. 
M.: PMHOCoqn, 2003 (e 5 T.). 

3. MttKpocxeMa IR2101 11 PMHOMttp. 2004 . .N210. C. 41. 
4. EayJ1a11 H.B. 3a 6apbepoM CJiblIJJHMOCTH. M.: 3tteproaTOMH3JlaT, 1971. 
5. Xop6e11Ko H. I'. 3eyK, yJ1bTpa3ByK, ttmppa3ByK. M.: Pantto fl CBl!ab, 1986. 
6. Azpa11am E.A. u op. OcHOBbl <l>tt3HKH H TeXHHKH YJibTpa3ByKa. M.: 3Heprnll, 1987. 
7. KawKapoe A. II. CencopHbIH 3ByKoeoH: cHrnaJI B aBToMo6ttJie 113JieKTpm<. 2004 . .N"!!8. 

C. 11. 
8. KawKapoe A. II. Ilo116op JIHOJIOB M» nap 11PMHOMHp.2004, N!!10. C. 18. 
9. KawKapoe A. II. qTo MoryT cTapbie cTa6umnpoHb1? 11 PMHOMHp. 2004 . .N!9. C. 36. 
10. KawKapoe A. II. PeryJillTOp llpKOCTH no.11ceeTKH IIIKaJ!bI 11PMHO.2004. N29. C. 43. 
11. KawKapoe A. II. WK aeToMaT ynpaBJieHIDI oceemenHeM 11PMHO.2004. N!!7. C. 40. 
12. Kaw1wpoe A. If. YnpaBJieHHe 6biTOBblM npn6opoM c noMOIUbJO pMH03BOHKal 1Pa­

.llHO. 2005. N.!2. C. 12. 
13. KawKapoe A. II. KoMMyrnrnp .11onoJIHHTeJibHblX <l>oHapeH: cTon-cHrnMa 11 PMHo. 

2004. N.!8. C. 48. 
14. KawKapoe A. II. PeryJil!Top llpKocTH IJJKaJ!bl 11 PMHO. 2004. N.!9. C. 48. 
15. KawKapoe A. II. KP1006BW1 B pelKHMe npepbIBHCTOH reHepan;HH 11 Pa.11Ho. 2005. 

N.!2. C. 55. 
16. KawKapoe A. II. KpaTKoBpeMeHHblH CHrnaJIH3a'iop BKJIJO'leHHll ycTponcTB // PMHO­

aMarnp. 2004. N.!11. C. 25. 
17. KawKapoe A. II. EerymHe ornH + u:eeTOMY3bII<a 11 PanHoMHp. 2004. N!! 11. C. 38. 
18. KawKapoe A. II. ~My3blKaJ!bHbie• nporpaMMbl 11 PMHOMHp - Barn KoMnbJOTep. 

2004. N.! 11. c. 2. 

19. KawKapoo A. II. 3amHTa TeJie<t>oHa oT nHpaToB 11PMHOMHp.2004. M12. C. 9. 
20. KawKapoe A. II. TepMoCHrHMHaarnp JIJill cayHbI 11PanHOMHp.2004. M12. C. 28. 
21. KawKapoe A. II. KpaTKOBpeMeHHoe BKJIJO'leHHe HarpYJI<H // Pa,llHOMHp. 2004. N.!12. C. 32. 
22. KawKapoe A. II. OxpaHa no pa,llHOI<aHMY 11PMHOMHp.2005. N.!1.C. 21. 
23. KawKapoe A. II. YnpaBJieHHe 6bITOBbIMH rrpH6opaMH c noMoIUbJO PMH03BOHI<a 11 

Pa,llHO. 2005 . .N22. c. 12. 
24. KawKapoe A. II. HacTynHJI ... aalKercll ceeT 11 PanHOJIJ061neJib. 1999. M11. C. 9. 
25. KawKapoe A. II. ~Marn'leCKHH• u:eernI< 11 PanHoJ1106HTeJib. 2000. N!! 1. C. 9. 

218 ---



26. Kaw1mpoB A. II. l(a 6y.1leT pb16aM caeT! /I PaJlHOJII06HTeJih. 2001. N21. C. 36. 
27. Kaw1mpoB A. II. OcBellleHHe BKJIJOqaeT ITL(Y 11PMHOMHp.2001. N.!6. C. 17. 

28. Kawtcapoe A. II. Ellie O.z:lHH aapnaHT oxpaHHOro yCTpoikTBa 11 Pa):(HoMnp. 2001. N.!9. 
C.38. 

29. KawKapoB A. II. 3aMe.1(JleHHoe BhIKJIJOqeHHe caern B caJioHe. BTOprui )J(H3Hh ueHT­
paJihHoro 3aMKa 11 PMHOMHp. 2002. N.!2. C. 22. 

30. KawKapoB A. II. 3ayKOBhie aBTOM06HJihHbie CHrHaJIH3aTOphI 11 PMHOMHp. 2000. N.!6. 
c. 21. . 

31. KawKapoB A. II. Umppoaoif rnifMep 11PaJlHOMHp.2002. N27. C. 21. 
32. KawKapOB A. II. HeK0Topb1e OTeqecTBeHHbie aHaJiorn rrorrym1pHhIX 3apy6e:iKHhIX pa-

.1lH03JieMeHTOB 11Pa):(Hoxo66H.2003. N.!2. C. 31. 
33. KawKapoB A. II. EecKOHTaKTHhIM ):(aNHK rrpHCYTCTBHH 11 PaJlHOMHp. 2003. N.!5. C. 38. 

34. KawKapoB A. II. OxpaHa BXO.LlHOM ):(aepn 11 Pa.LlHOMHp. 2003. N.!4. C. 38. 
35. Kaw1wpoB A. II. PaJlHOJII06HTeJIHM: cxeMhI ):(JI.II 6h1Ta H OT.z:lhixa. M.: HIT PaJlHOCo<t>T. 

2003. - 96 C. (KHH)J(H<UI rroJIKa PaJlHomo6nTeJIH. Bhlrr. 3). 
36. KawKapoe A. II. <Dorn- H TepMo):(a~KH B 3JieKTµOHHhIX cxeMaX. M.: AJihTeKc. 2004. - 212 c. 

37. KawKapoB A. II. ABTOMaT .LlJIH KJ1aanazyph1AOH11PaJlHOaMarnp.2003. M9. C. 56. 
38. KawtcapoB A. II. PaJlHOJiro6nTeJIHM: 3JieKTpOHHhie rroMOlllHHKH. M.: HIT PaJ(noCo<t>T. 

2004, - 140 c. ( KHH)J(H<UI rroJIKa PaJlHOJII06HTeJIH. Bhm. 7). 
39. KawKapoB A. II. PaJlHOJII06HTeJI»M: 3JieKTpOHHhle Y3JibI. M.: PaJ(noCo<t>T. 2006.- 270 

c. (KHH)J(H<Ui IIOJIKa paJlHOJII06HTeJIH. Bbm. 10). 
40. EymoB A.JI., KawKapoB A. II. PaJlHOJII06HTeJIHM: CxeMhl M» .z:lOMa. M.: fop»qrui JIH­

HH.11-TeJieKoM, 2006. - 288 c. (Maccoaa» paJlHo6n6JIHoTeKa. Bhm. 1275). 

41. B IIOMOlllh PMHOJII06HTeJiro. Bhlrr. 1. HH<t>opMaUHOHHbIM ofoop M» paJlHOJiro6nTe­
Jieit M.: NT Press, 2006. - c. 32, C. 54 (3JieKTpOHHKa CBOHMH pyKaMu). 

42. KawKapOB A. II. HoaaTOpcKue perneHHll B 3JieKTpoHuKe. M.: NT Press, 2006. - 254 c. 

43. EymoB A.JI., KawKapoB A. II. OpurnHaJihHhie KOHCTPYKUHH MH paJlHOJiro6ttTeJieif. 
M.: AJihTeKc. 2006. C. 216. 

44. KawKapoB A. II. IToporoBhIM rrepeKJ1roqaTeJih 11 PaJlHOMHp. 2003. N26. C. 20. 
45. KawKapoB A. II. CurnaJIH3aUH.i! c eMKOCTHhIM ):(aNHKOM 11PaJlHOMHp.2002. Jlfo9. C. 17. 
46. KawKapoe A. II. AaToMaTHqecKHM ceTeaoM: Bb!KJIJ6qaTeJih 11PaJlHOMHp.2003. N.!1. C. 18. 

4 7. KawKapoB A. II. OxpaHa BXO.z:lHOM ):(Bepn I I PMHOMHp. 2003. Ni4. C. 38. 
48. KawKapoB A. II. EecKOHTaKTHhIM ):(aTqHK rrpHCYTCTBHH 11 PaJlHOMHP: 2003. MS. C. 38. 
49. KawKapoB A. II. CeTeBoif <i>HJibTp He TOJihKO .LlJIH ITK 11PMHOMHp.2003. M7. C. 17. 

50. KawKapoB A. II. CeHcop + Tpnrrep BKJIJOqaror 6pa /I PMHOMHp. 2003. N.!7. C. 22. 
51. KawKapoB A. II. TepMOMeTp Ha KP572ITB 11PMHOMHp.2003. M7. C. 35. 

52. KawKapoB A. II. PeaJIHJaun.11 HecTaH):(apTHhIX 3BYKOB 11 PaJlHOMHp. 2003. N.!8. C. 38. 

53. KawKapoB A. II. l(aNHK rrpncyTCTBHH 11 PaJlHOMHp. 2003. M9. C. 40. 
54. Kaw1mpOB A. II. AaTOMaT rrepHO.z:lll'IeCKoro BKJiroqeHHll Harpy3KH I I PaJlHOMHp. 

2003. N210. C. 16. 
55. KawKapoB A. II. EJioK IIHTaHHll c aBTOMarnqecKoif 3apll.1lKOM MH Mo6HJihHOro TeJie-

<t>oHa 11PaJ(noaMarnp.2005. N22. C. 51. 
56. KawtcapoB A. II. AaroMaTnqecKHe 3apMHhie ycrpoifcTBa // PMHOaMarop. 2005. M4. C. 55. 
57. Kaw1mpoB A. II. KaapTHpHbIM 3BOHOK •CoJioBeifi> 11PaJlHOMHp.2005. N.!2. C. 40. 

58. KawKapoB A. II. TepMopeJie 11 PaJlHOMHp. 2005. N.!3. C. 38. 

---- 219 



59. KawKapoe A. II. Y mmepcaJibHhltt Kopnyc 11 Pa,nHOMHp. 2005. N23. C. 21. 
60. KawKapoe A. II. KoMMyraTOp Harpy3KH 11 PMHOMHp. 2005. N26. C. 36. 

61. KawKapoe A. II. •Iloneaoil• KHII.llTHJibHHK 11Pa.nnoMHp.2005 . .N.!6. C. 19. 
62. KawKapoe A. II. •IleperoaopHHK• AJIH MOTOIJ.HKJia 11 PanttoMHp. 2005 . .N.!3. C. 6. 
63. KawKapoe A. II. MK IllJieil<f:> B CTopo:>KeaoM yCTpoH:crne 11 Panno. 2005 . .N.!4. C. 40. 

64. KawKapoe A. II. BapHaHThl BKJIIO'leHH.11 ITbe303JieKTpH'leCKHX H3JlyqaTeJieil H MHraIO­
mero caern;tno.zia I I Pa.nno. 2005 . .N.!8. C. 62. 

65. KawKapoe A. II. Ilpocrnil 3BYKOBOH CHrHaJIH3aTOp MK H3Jiyqem1.11 11 Pa,11noaMaTOp. 
2005 . .N.!3. c. 20. 

66. KawKapoe A. II. )laT'IHK naBJieHH.11 11 PannoMHp. 2005. N24. C. 34. 

67. KawKapoe A. II. •MooHJibHHK• H KoH<j:>H.zteHIJ.HaJibHoc~b 11 Pa,11n0Mnp. 2005 . .N.!4. C. 12. 
68. KawKapoe A. II. Pa3roaapnaa.11 c onnoHeHTOM - acerna ynM6ailc.11 11 PMHOMHp BK. 

2005. N25. C. 22. 

69. KawKapoe A. II. BecTpattc<j:>opMaTOpHbIM cTa6HJIH3HpoaaHHbIH MTI 11 PMHOMHp. 
2005 . .N.!5. c. 9. 

70. KawKapoe A. II. 3ayKoaoil HHAHKaTOp ocaemeHHOCTH 11 Pa,nHOMHp. 2005. N25. C. 36. 
71. KawKapoe A. II. Ha nyrn K Be'IHOH .11aMne. Eme onHH aapHaHT nponneHH.11 cpoKa 

CJiyX<6bl aneKTPH'leCKHX naMn HaKaJIHBaHH.11 11 3neKTPHK. 2005. N24. C. 41. 
72. KawKapoe A. II. AJJ,amep nn.11TIK11 PMHOMHp Balli KOMITbIOTep. 2005 . .N.!6. C. 37. 
73. KawKapoe A. II. Ilpocrnil retteparnp c MOJ.UHbIM BblxonoM 11 Pa,111maMaTOp. 2005. 

N25. C.25. 

7 4. KawKapoe A. II. TecTep B Ka'lecrne HHAHKarnpa pa6oTbl nepe;taIOJ.Uero TpaKTa pa,nno­
CTaHIIHH 11PannoaMarnp.2005 . .N.!11. C. 55. 

75. KawKapoe A. II. )lopa6oTKa pannocTaHIIHH JleH-B 11 Pa.nnoaMarnp. 2005. N211. C. 56. 
76. K~wKapoe A. II. Becnpoaonttoil KBapTHpHb!H 3BOHOK 11 PannoaMaTOp-3neKTpHK. 

2005 . .N.!9. c. 32. 

77. KawKapoe A. II. 3neKTpOHHbill peryn.11Top rpoMKOCTH AJI.11 a6oHeHTCKoro rpoMKOro­
BOpHTeJI.1111 Pa.ztttoaMarnp. 2005 . .N.!9. C. 9. 

78. KawKapoe A. II . .llaa B onttoM: HOBa.11 X<H3Hb 11eHTpaJibHOro aaMKa 11 12 Volt. 2003. 
N24.C.12. 

79. KawKapoe A. II. Q3ayqnaaHHe ~noaopoTHHKOB• 11 12 Volt. 2003 . .N.!5. C. 22. 

80. KawKapoe A. II. •Iloneaoil• KHIT.llTHJibHHK 11 PMHOMHp. 2005. N26. C. 19. 
8 L KawKapoe A. II. KoMMYTaTop Harpy3KH 11 Pa.nttoMHp. 2005. N26. C. 36 
82. KawKapoe A. II. 0XJia:>KAeHHe BOAM B aKBapHYMe 11 Pa,nHOMHp. 2005 . .N.! 7-80. C. 35. 
83. KawKapoe A. II. 3ayKoaoH: CHrHaJIH3aTOp nn.11 aBTOMo6HJIHCTOB 11 PannoMHp. 2005. 

N28. C.24. 

84. KawKapoe A. II. JloKaJIH3aIIH.ll noMex 3JieKTpernoro MHKpo<j:>otta 11 PaAHOMHp. 2005 . 
.N.!8. c. 10. 

85. KawKapOB A. II. TpeXBbIBO;tHble npoxontthle KottnettcarnpbI 11PanHoMnp.2005 . .N.!8. C. 42. 
86. KawKapoe A. II. Jle'IHTb HJIH He Jie'IHTb-BOT B 'leM aonpoc ... PeKoMeH.ztaIJ,HH no pe-

MOHTY CBl:J-ne'IH 11 ManmHhl H MexaHH3MbI. 2006 . .N.!1. C. 24-27. 

87. KawKapoe A. II. ~non3yqa.11• HencnpaBHocTb IIJieilepa 11PMHOMHp.2006. N23. C. 7. 
88. KawKapoe A. II. ~noneBhie• KJIIO'IH 11PMHOMHp.2006 . .N.!3. C. 17. 

89. KawKapoe A. II. 0 Ha.zteX<HocTH aBTocnmannaa11HH 11 PMHOMHp. 2006. N23. C. 30. 
90. KawKapoe A. II. )lopa6oTKa pMHOCTaHIJ.HH Jlett-B 11 Pa,nH:OMHp. 2006 . .N.!3. C. 43. 

220 ---



mnepayYpa 

91. KawKapoe A. II. <l>orn,l\aTqlfK Ha Tp11rrepe IlIM11Ta 11PMl!OMllp.2005 . .11129. C. 34. 
92. KawKapoe A. II. 3<t><t>eKTllBHoe 11cnoJib30BaH11e MHorocJIOHHhIX KepaM11qecK11x KOH­

,l\eHcarnpos 11PMttOMllp.2005. N27. C. 40. 
93. KawKapoe A. II. Ilposep.HeM TpaHc<t>opMaTOpbI 11 KaTYlliKll llH.l\YKTHBHOCTll 113JieKT­

pttK. 2005 . .11126. C. 30. 
94. KawKapoe A. II. IlopTarnBHbIH ,l\aTqttK 3a,l\blMJieHHocrn Ha MC145017P 11 Pa,l\110-

KOMnoHeHTbl. 2005 . .11123. c. 28. 
95. KawKapoe A. II. Tp11rrepHbIH a<t><t>eKT np11 3KCnJiyaTau1111 npoMbilliJieHHbIX BKmoqa­

TeJieil: Ha ocHoBe n11poaJieKTp11qecKttx ,l\eTeKTopos 11 cnoco6 ero JIOKaJI113au1111 I I 3JieKTpl!K. 
2005. N28. C. 28. 

96. KawKapoe A. II. BpeMeHHoe BKJIIoqeHtte Harpy3Kll 113JieKTPlfK. 2005 . .11127. C. 32. 
97. KawKllpoe A. II. CeHcopHhie nepeKmoqaTeJill 11PMl!OMllp.2005 . .111210. C. 36. 
98. KawKapoe A. II. Crn611JI11TpoH B Kaqecrne HesoccrnHaBJittBaJOUlerocH npe,lloxpaH11Te­

JIJI 113JieKTp11K. 2005. N210. C. 23. 
99. KawKapoe A. II. PeryJIHTOpbI spall(eHl!JI .l\Bllra'reJieil: nepeMeHHoro TOKa 11 3JieKT­

p11K, 2005 . .111210. C. 35. 
100. KawKapoe A. II. 3as11cttMoe BKJIJOqeH11e OT,l\eJibHbIX aJieKTpoHHbIX yCTpoil:crn IIK 11 

PMllOMllp - Balli KOMTibJOTep. 2005 . .111210. C. 42. · 

10 L KawKapoe A. II. CTpIDK c naMJIThJO 11 PMl!OMttp. 2005 . .111211. C. 36. 
102. KawKapoe A. II. Ilpocrne aBTOMaT11qeCKoe ycTpoil:crno BKJIJOqeHl!JI .l\JIH KOJIOHOK 

IIK 11 PM110M11p - Balli KOMTihJOTep. 2005 . .111211. C. 44. 
103. KawKapoe A. II. )leJil!TeJib qacTOTbl Ha 100011PM110M11p.2005. N211. C. 15. 
104. KawKapoe A. II. Ilpocrne aBTOMaTttqecKoe BKJIJOqeH11e KOJIOHOK .l\JIH IIK 11 PMtto­

Mllp - Balli KOMTihJOTep. 2005 . .111211. C. 44. 
105. KawKapoe A. II. qy.llo XX BeKa: peaJihHOCTb 11 nepcneKTl!BhI 11 PMllOMllp - BaIII 

KOMilbJOTep. 2005 . .111210. C. 25. 
106. KawKapoe A. II. l1cnoJib30BaH11e TeJie<t>oHa c AOH sepc1111 4Pych27C• B pe)J(l!Me 

oxpaHbl noMellleH11il: 11PM11oaMarnp.2005 . .111212. C. 49. 
107. KawKapoe A. II. qy.l\O XX BeKa: peaJihHOCTb 11 nepcneKTl!BhI 11 PMl!OMllp - Balli 

KOMilbJOTep. 2005 . .111211. c. 19; 2005 . .111212. c. 20 (npO,l\OJI)J(eH11e). 

108. KawKapoe A. II. CTpIDK c naM.HThJO I I PMl!OMllp. 2005 . .111211. C. 36. 
109.KawKapoe A. II. Ha nyTll K seqHoil: JiaMne 11PMl!OMllp.2005. N212. C. 33. 
110. KawKapoe A. II. )lopa6oTKa asToM0611JibHOH PMllOCTaHUllll Alan 78plusR 11 Pa­

.l\llOMllp. 2005 . .111212. C. 36. 
111. KawKapoe A. II. Kopnyc ,l\JIH aJieKTPernoro Ml!Kpo<t>oHa 11 PMllOMllp. 2006 . .11121. C. 7. 
112. KawKapoe A. II. ToHOBhIH c11rnaJI nepeKJIJOqeHl!JI pe)J(ttMOB np11eMlnepe,l\aqa 11 Pa­

.l\l!OMllp. 2006 . .11121. C. 45. 
113. KawKapoe A. II. l1H.l\l!Karnp no,l\KJIJ0qeH11JI Harpy3Kll 11 PMllOMllp. 2006. N21. 

C.43. 
114. KawKapoe A. II. fpoMKaJI 11.l\llCTaHUHOHHM CBJI3h ,l\JIH .l\OMalliHero TeJie<t>oHa 11 Pa­

.l\HOaMaTOp. 2006 . .11121. c. 50. 
115. KawKapoe A. II. BoccrnHoBJieHHe aKKYMYJIHTopos PMHOTeJieqmHoB 11 Pa.l\HOaMa­

rnp. 2006. N21. C. 51. 
116. KawKapoe A. II. ABTOMaT .l\JIH <t>HJibTpauHH BO.lib! 11Pa.l\HOMllp.2006. N22. C. 42. 
117. KawKapoe A. II. IlosrnpHIOUlaJicJI HeHcnpaBHOCTh TpaHc11sepa MJ-2701 I I PMHO­

MHp. 2006 . .11122. C. 44. 

---- 221 



118. KaTaJIOf HOBblX aJieKTpOHHblX KOMTIOHeHTOB cj:lllpMbl CHMMeTpOH, neqaTHble 
BblllYCKH Maii-ceHrn:6pb 2003. Konm1 - HHq>0pMa~m1 cnpaBoqHHKa HOBblX KOMilOHeHTOB 
wwW.symmetron.ru. 

119. MapKHpOBKa aJieKTpOHHbIX KOMnotteHTOB. 9-e na,11. M.: .l{o,11aKa-XXI, 2004. - 208 c. 
120. Yptl3ae8 B. r. IloBblllleHHe BJiarocroil:KocTH MHOfOCJIOHHbIX neqaTHbIX nJiaT // 

3JieKTpOHHble KOMTIOHeHTbI. 2002. N23. C. 13. 
121. Tuzpallim P. 3. MnKpoKJIHMaT. 3JieKTpOHHble cncTeMbI o6ecneqeHHH. M.: Pa,11no­

Co<tiT. 2005. - 112 c. (KttmKHa.H noJIKa pa,11noJI106meJIH. Bbm. 9). 
122. PwMuK C. Bee o Mnra10mnx cBeTO.llliO.llaX // Pa,111ioxo66n. 2002. N21. C. 31. 
123. Aliewu11 II. 3ByKoH3JiyqaTeJIH <tinpMbI Ningbo East Electronics Ltd// CxeMoTeXHH­

Ka. 2002. N!? 6. C. 57. 
124. M(J.Jlaweeu<t E. 0TeqecTBeHHble .l{MOil-TpaH3HCTopb1 // CxeMoTeXHHKa. 2002. N27. 

C.53-54. 
125. Tpatt31iCTOpbl cpe,11Heii H 60J1bllIOH MOil{HOCTH. M.: Pa,11no H CBH3b. 1994. 
126. KawKapoe A. II. OnrnaJieKTpOHHble MOil-peJie // Pa,11HOMHp. 2005. N.?9. C. 40. 
127. Tnpncrnpbl 4'1iPMbI Motorola// CxeMoTeXHliKa. 2002. N!1. C. 62-63. 
128. TexHnqeCKne ycJIOBHH Ha THpncrnpbl KY221AO.336. 419 TY. 
129. Onepa~HOHHble ycnmneJIH // Pa,11no. 1989. N2 10. C. 91. 
130. llJUJlo B. JI. Ilonym1pttb1e MHKpocxeMbl KMOil. M.: .Hryap, 1993. 
131. CrnH,11apTHb1e CliMHCTopbl <tinpMbl Philips Semiconductor// Pa,11noaMaTOp - 3JieK­

TPHK. 2002. N.! 9. c. 16-17. 
132. lfa)l;eJIHll 1lJICKTpOHHOH TeXHHKH - HMnopTHb!e KOMIIOHeHTb!. Karnnor 2005. 

http://www.elbase.ru. 
133. http://wwW.motoizh.ru 
134. http://entertainment.ivlim.ru/showsite.asp?id=75871 
135. http://www.ntpo.com/electronics 
136. http://www.povt.ru/povt2/?mode=downloads&area=9 
137. http://grx.narod.ru/spravka/pr om.htm 
138. http://www.platan.ru/td pltn/15.htm 



Ani)peu Hemposu• Kawrcapos 

C06EPl:I CAM 
3JJeKTpOHHWe KOHCTPYK~ 38 O.llJIJI Be'lep 

OTBeTcTBeHHblH peAaKTop H. A. Cennuxoa 

TexHH'leCKHH peAaKTop A.H. MuxaJ111e11xoe 
BepcTKa H. C. Kau11oea, A. B. KyMxoea 

fpaqmK A.H. K.no11xoe 

Tio.l{OHCaHO B ne'IaTb 14.03.2007. <l>opMa. 60x90/l6. b)'Mara THOOrpa<!>cKWI N2 2. 
fapHerypa «PeterburgC». Tie'laTb <><!>ceTHaJJ. 

06'beM 14,0 n.JI. Yen. ne'I. JI. 14,0. Tepa)I( 3 000 3K3. M3.ll. KO.ll RALi. 3aKaJ N2 627. 

J13.l{aTeJibCKHH .!{OM «,[{O,llJKa-XXI» 
OKTI 95 3000 

105318 MocKea, a/JJ 70. 
Ten.l<\laKc: (495) 366-24-29, 366-09-22 

E-mail: books@dodeca.ru; red@dodeca.ru 

OTne'laraHo c roTOBblX AHanoJHTHBOB e OAO «MocKoecKaJJ THnorpa<!>eJJ N2 6» 
115088 MocKea, IQ)l(HonopTOBaJJ yn., 24 



V13JJ.8T0J1bCK~C1 AOM «.QOA3Ka-XXI» 
... , ... ,.·«-,.. np~rnawaer K COTPYAH~4ecrsy: 

asropos, 
nepeBOA4~KOB, 

P0A8KTOpOB 
noAp06HOCTM - www.dodeca.ru 

YMHblE KHV1rV1 

DO~ABOO~~ 
«.QOKa-6yKC» - 3TO A111H8Mll14HO pa3Bll1B8IOl.Ll8SlCSl KOMnaHll1Sl, 

3aH111Mat01.L1as:1cs:1 pacnpocrpaHeH111eM rexH1114eCKOIA 11111reparypb1 

B Pocc111111 111 611111>1<HeM 3apy6e>1<be. <1>111pMa ocHoBaHa rpynnolA 

KOMnaH111IA «Cll1MMeTpOH» Ha 6a3e KHll1roroproBoro OTAeila 

"13AaTeilbCKOro AOMa «.QOA3Ka-XXI» B Ha4aile 2006 r. 

111 s:1011s:1ercs:1 3KCKill03111BHblM npeAcra0111re11eM A8HHoro 1113A8TeilbCTBa. 

B accoprnMeHre «.QoKa-6yKc» KH111r111 6011ee 80 1113A8TeilbCTB. 

np111mawaeM K COTPYAH1114eCTBY KH111roroproBble 

KOMnaHll1111 111 1113A8TeilbCTBa. 

"1HrepHer-Mara3MH - www.dokabooks.ru 
re11./cpaKc: + 7(495) 366-2429,366-0922 

e-mail: books@dodeca.ru 



Toaapb1 - noYTO..., 

Bee ~nr:i paspafSoTKVI, 
peMOHT8 VI of5cny:>KVIB8HV1$=1 
pa~viosneKTpOHHoro 

ofSopy~oaaHvtr:i 

paguogema,..,u 



3nEKTPOHHblE KOHCTPYKL.U-1M 
3 0 ..... ee1tep 

OnbITHbIH neTep6yplKcK11i1 pM11ocneu11an11cT 11 nonymrp113aTOp «pM11ornopqecrna~ 
npe;v1araeT HeCJJOlKHbie B 11cnoJ1Hen1111 ::ineKTpOHHbie 11 pM110Texn11qecK11e ycTpoi1cTBa, 

Il03BOJI.R!Oll{l1e pe11111Tb MHOrne 6bITOBbJe npo6JieMbJ, 'laCTO B03Hl1KaI0ll{l1e B ropOACKOH 

KBapT11pe, 3aropOAHOM AOMe 11Jil1 np11 o6cJiylKl1BaHl111 aBTOM0611J1.R. 

Ktt11ra COAeplK11T 4 rnaBbl, B KOTOpblX npeACTaBJJeHbl 3JleKTpOHHbi e cxeMbl pa3Jil1'1HOfO 

Ha3Ha'leH11.R, yCTpoi1CTBa PM110CB.R311 11 TeJiecjJoH1111, a TaKlKe oxpaHHh1e ycTpOHCTBa. B rrep­

eoi1 rnaBe paccMoTpeHbJ KOHCTPYKll1111 Ha ocHoBe nonyn.RpHbIX M11KpocxeM cepHH K561, 

KP1006, K190, K1014: 11cTO'lH11K11 n11rnH11.R, cettcopHbie ycTpoi1crna, c11rnan113aTOpb111 AP· 

Bo BTOpOH rnaee aBTOP AaeT peKOMeHAau1111 Ha'l11Ha!Oll{l1M KOppecnOHAeHTaM AaJibHeH 11 

C11-E11 CB.R311, BKJJJO'laIOm11e yCTpoi1crno rrpocTOH aHTeHHbl (A11non.R) AJJ.R PM110CB.R311, 

cnoco6 cornacoeaH11.R aHTeHHbI c C11-E11 pM11ocTaHu11ei1, AOpa6oTKY pM11ocTaHu1111 

«JleH•, a TaKlKe rrp11BOAl1T HeKOTOpbie '!aCTOTbl rronyJJ.RpHblX PaA110CTaHl(11H 11 KOOPA11HaTbl 

KOppecnoHAeHTOB C11-E11 CB.R311. B TpeTbeH rnaBe npeAJiaraIOTC.R cxeMbJ cepe11ct1b1x ycT­

poi1cTB, Il03BOJl.R!Oll{l1X C03AaTb KOMcjJOpTHbie YCJJOBl1.R AJl.R a6ot1eHTOB TeJiecjJOHHOH CB.R311. 
1:1eTBepTa.R rnaBa l(eJll1KOM OTBeAeHa on11caH11IO ycTpOHCTB, npeAHa3Ha'leHHbIX AJI.R oxpaHbl 

o6beKTOB 11Jll1 6e3onaCHOCTl1 Jll1'1HOCTl1, TaKMX, KaK 6ecKOHTaKTHbIH eMKOCTHbIH AaT'l11K, 

AaT'll1Kl1 AB11lKeH11.R, HaKJJOHa 11 AP· B np11JJOlKeH11.Rx np11BeAeHbI cnpaBO'lHbie AaHHhie o pa­

Al10TexH11'lecK11x 11 3JleKTpOHHbIX KOMfiOHeHTax, a TaKlKe CCb!JIKl1 Ha noJJe3HYIO 11HcjJOpMa­

Ul1IO B 11HTepHeTe. 

K~rnra rrpeAHa3Ha'leHa A.IIJI umpOKOro Kpyra JJI0611TeJ1eH AOMaWHl1X caMOAeJJOK - OT Ha­

'111HaIOmero PM110JJI0611TeJ1.R AO OfibITHOro ~PM110BOJ!Ka~. 

CepHsi KHHr lf13AaTenbCKoro AOMa «AOA3Ka-XXI» 
C06EPlf1 CAM 

MHTepHeT•Maraa M• 

OZON 

ll 11111 I II \II \\l I\ 1U 
ISBN 978-5-94120-

1 

85383832 

1111 
9 78594 1 201105 


