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BHMMSHMIO 'fMTaTeneH! 

MoHTMpoBaTh, o6c.rryiKMBaTh M 3Kcrn1yaTMpoBaTb yCTpoiicTBa, pac­

CMOTpeHHhie B 3TOM KHMfe M peKOMeHJJ;yeMhie K BOCnpoM3Be.l(eHMIO, MO)J(eT 

KBan:mpmJ.MpoBaHHhIH paJJ;MOJII06MTeJib. K KBaJIH<pMI1,MpoBaHHhIM paJJ;MO­

JII06ttTeJIHM OTHOCHTCH JIMIJ,a, npome.l(IllMe 06yqem1e M: 

• IlOJIY'JHBIIIHe IlOJIHOMoqm1 Ha MOHTaJK, o6C.7IJiKHBaHHe M 3KCIIJiyaTa­

IJ,MIO 3JleKTpo- M paJJ;HOo6opyJJ;OBaHMH c yqeTOM Tpe6oBaHMH npaBHJI 

TeXHHKH 6e3onacHOCTH; 

• cnoco6Hble HCIIOJib30BaTb BCe Heo6xO.l(HMhie 3aIIJ,HTHbie cpeJJ;CTBa; 

• cnoco6Hble OKa3aTh nocTpaJJ;aBUIMM OT 3JieKTpH'IeCKOf0 TOKa nepByIO 

(JJ;OBpaqe6ay10) Me.l(HIJ,HHCKYIO noMOIIJ,b. 

KBaJIHCpHI1,HpoBaHHhIM paJJ;HOJII06HTeJih ZJ:OJliKeH 6hITh 3HaKoM c Mepa­

MH no o6ecne'IeHHIO 6e3onacaocTH, a TaKiKe co cnoco6aMH 3KcnJ1yaTaIJ,HH 

H MOHTaiKa, H3JIOiKe:lfHbIMH B COOTBeTCTBYIOIIJ,HX HHCTpyKIJ,HHX no oxpaHe 

Tpy.l(a H HaCTaBJieHH.HX (pyKOBO.l(CTBax) no 3JieKTpo6e3onacHOCTH. 

HaJJ;e:>irna.H H 6e3onacHM pa6orn peKOMeH.l(yeMhIX B KHHre ycTpoiicTB 

3aBHCHT OT HCnpaBHOCTH paJJ;HO.l(eTan:eii, rpaMOTHOH c6opKH, co6JIIO.l(eHHH 

npaBHJI MOHTaiKa, oco6eHHO B yCTpOHCTBaX, r.l(e npHMeH.HIOTCH noJieBbie 

TpaH3HCTOpbl c ynpaBJI.HIOIIJ,11M nanpH)J(eHHeM, a TaKJKe OT CBOeBpeMeHHOI'O 

TeXHM'IeCKOfO 06cJiyJK1rnaHHH (pernaMeHTa) 3JieKTPOHHbIX ycTpOHCTB H 

CHCTeM. 

--i&l!il 5 



OTaeTopa 

lfnor.n:a roBop.HT: neBa:>Kno, KaKyro KHHry Bbl 'IHTaeTe. Ba:>Kno, nacKOJib­

Ko ona co.n:ep:>KaTeJibHa H noJie3Ha. C 3THM Tpy.n:no ne corJiaCHTbC.H, ecJIH 

cpaBHHTb .n:Be pa3HbIX no co.n:ep:>KaHHIO, HO 0.Zl:HHaKOBblX no TeMaTHKe KHH­

rH . .l{eiicTBHTeJibHO, OT co.n:epJKHMOro KHHrH 3aBHCHT MHOroe, eCJIH ne Bee. 

KnHm 6brnaIOT 6oJiblllOro ¢opMarn H MaJieHbKOro, o6beMHCTbie H He 

O'IeHb, KpaCO'IHO o¢opMJieHHble H npocTeHbKHe, .n:oCTynHhie no ueHe H He 

O'IeHb. .l{pyrHMH CJIOBaMH, y KHHrH ropa3.Zl:0 60Jibllle napaMeTpOB, qeM 

npe.n:cTaBJI.HeTC.H c nepBoro B3rJI.H.n:a. lf BCe-TaKH MHp KHHr He HaCTOJlbKO 

CJIO:>KeH, 'IT06bI B HeM HeJib3.H 6bIJIO pa3o6paTbC.H. 3TO cnpaBe.Zl:JIHBO H B 

CJiyqae KHHr .Zl:Jl.H pa.n;HOJII06HTeJie:H, noCKOJibKY pa.n:Ho - 3TO Bcer.n:a HHTe­

pecno. 

B npe.n:JiaraeMo:H KHHre pe'Ib H.n;eT 06 yCTpo:Hcrnax Ha ocHOBe HHTer­

paJibHbIX cxeM (MC), BbIITOJIHeHHbIX no TeXHOJIOrHH KMOII. PaccMOTpe­

HbI ay.n:Ho- H pa.n:Ho'IaCTOTHbie Y3JibI, l'aiiMepbI, yCTpo:Hcrna oxpanb1 H cHr­

HaJIH3aUHH, npeo6pa30BaTeJIH, ycTpo:Hcrna aBTOMaTHKH H MHOroe .n:pyroe. 

OpHrHHaJibHbie, npoBepeHHbie Ha npaKTHKe cxeMhI noJIHOCTbIO .n:oKyMeH­

THpoBaHhI, H co6paTb HX He COCTaBHT 6oJiblllOro Tpy.n:a .n:a:>Ke He HceymeH­

HOMY B pa.n:Ho.n:eJie 'IHTaTeJIIO. IlpH 3TOM TeopeTH'IeCKHe OCHOBbl CBe.n:eHbl 

.n:o MHHHMyMa, H rJiaBHOe BHHMaHHe y.n:eJI.HeTC.H TaKHM npaKTH'IeCKHM BOn­

pocaM, KaK BOC1IpOH3Be.n:eHHe, c6opKa H HaJia.n;Ka 3JieKTpOHHbIX ycTpOHCTB. 

HoBH3Ha MaTepHaJia, npe.n:cTaBJieml:oro B KHHre, npH3Bana BbI3BaTb 

HHTepec He TOJlbKO y pa.n;HOJII06HTeJieH, HO H y 'IHTaTeJieH JII06oif npo¢ec­

CHH H JII06oro B03pacTa H .n:aTb HM rrpe.n:CTaBJieHHe 0 lllHpOKHX B03MO:>K­

HOCT.HX COBpeMeHHOH pa.n:H03JieKTpOHHKH. Ilo MHeHHIO aBTOpa, KHHra 

.Zl:OJI:>KHa: 

• rrpo6y.n:HTb y 'IHTaTeJI.H TBOp'IeCKHH no.n:xo.n: K HCilOJib30BaHHIO lllHpo­

KOH H .n:ocTynno:H COBpeMeHHOH 3JieMeHTHOH 6a3bl .Zl:Jl.H BOCilpOH3Be.n:e­

HH.H H ycoBepmeHCTBOBaHH.H npe.n:Jio:>KeHHbIX pa3pa6oToK; 

• .n:aTb 'IeTKOe H3JIO:>KeHHe npHHUHilOB pa60Tbl yCTpOHCTB nyTeM no.n:­

po6noro pa36opa aJieKTpH'IeCKHX cxeM, JaKpenJiennoe npaKTHKoii; 

• npo.n:eMOHCTpHpOBaTb npHBJieKaTeJibHOCTb H .n:oCTynHOCTb pa.n;HOJIIO­

foneJibCTBa. 

6l!iUnilllllllllllllilllllllllllll 



KaK npaBHJIO, KaJI<.nM KHHra HMeeT cBou 'IHTaTeJibCKHH a,upec H Haxo­

.UHT cnoero 'IHTaTeJI.H. ,l(JI.H pa,uHOJII06HTeJrn B<VKHbI npOCTOTa KOHCTpyK­

UHH, JierKOCTb BOCilpOH3Be,uemrn, ,UOCTYilHOCTb 3JieMeHTHOH 6a3hl, MHOfO­

<l>YHKUHOHaJibHOCTb H npaKTH'IeCKaH ueHHOCTb ::meKTpOHIIOro yCTpoikTBa. 

Ka*ym;aHC.H ~aKOHOMH.H• aa c'IeT HcnoJih30BaHHH ,uoporHx cnpaBO'IHHKOB 

H ~HayqHo IlO,UKOBaHHhIX• KHHf 3aqaCTyIO o6opa'IHBaeTC.H CilJIOIDHbIM paao­

qapoBaHHeM. KoHe'Itto, MO)l(HO no,unucaTbC.H Ha HecKOJihKO nepHo,n;Hqec­

KHX *YPHaJIOB (Ka)l(,1l;blll H3 KOTOpbIX HMeeT CBOH CTHJih, CBOIO ueHHOCTb ll 

CBOIO ~H3IOMHHKY• ), HO 3TO He ,uaCT TaKOfO 3¢Q>eKTa, KaK KHHra, KOTOpyro 

Bbl ,uep)l(HTe B pyKaX. B 3TOM CJiyqae CKynou IIJiaTHT mpu:JICdbt: 3a TIO,UTIHCKY 

Ha nepHO.UHKY, aa ynym;eHHOe BpeM.H Ha copnipOBKY MHOfO'IHCJieHHhIX Ma­

TepmUioB, aa ,uoporocToHmHe ,ueTaJIH. 

3KOHOMbTe BpeM.H H ,UeHhrH. l1cnoJih3YHTe ,UJI.H CBOHX H,ll,ett H KOHC­

TPYKUHH nponepeHHbie Ha npaKTHKe, Ka'IeCTBeHHo onwcaHHbie cxeMhI H co­

OTBeTCTByIOm;He peKoMeH,ll,aUHH. 
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CnMcoKa66peaMaTyp 

AKB aKKYMYJU!TOpmui 6arnpeH 
AM aMilJIHTYAHaH Mo;i.ymm,HH 
AMTCaarnMaTuqecKaH 

Me)l(;J.yHapO;J.HaH TeJiecj>OHHM 
CBH3h 

AOH aBTOMaTHqecKoe orrpe,11eJieHHe 
HOMepa 

A TC aarnMan1qecKaJI TeJiecj>oHHaH 
cTaHI(HH 

6/y 6bIBJIIHH B yrroTpe6JieHHH 
BAX BOJihT-aMrrepHaH 

xapaKTepHCTHKa 
Bq BhICOKaH qacrnrn 
.z:tT JI ,llHO,llHO-TpaH3HCTOpHaH JIOrHKa 
3q 3BYKOBaH qacTOTa 
HK HMIIYJihCHh!H KJIIQq 
HK HHcj>paKpacHoe H3JiyqettHe 
HMC HHTerpaJihHaH MHKpocxeMa 
l1II HCTQqHHK IIHTaHHH 
l1C HHTerpaJibHaH cxeMa 
K/3 KOpoTKOe 3aMb1KaHHe 
KB KopOTKHe BOJIHhI 
KMOIIKoMIIJieMettTaptthie n- H 

p-KaHaJihHhle IIOJieBble 
TpaH3HCTOpb! Ha OCHOBe 
CTPYKTYP MeTaJIJI - OKCH.ll -
rroJiynpoBOJI:HHK 

KII.ll Koacj>cj>uuueHT rroJie3Horo 
,11eifCTBHH 

KCB Koacj>cj>HUHeHT CTOJ1qeif BOJIHhl 
JIOMOJieHHHrpa,llCKOe 

OIITHKO-MexaHHqecKoe 
06oe,11HHeHHe 

MB.ll MHHHCTepcTBo BHYTPeHHHX .neJI 
MKTT Me)l(;J.yHapo,11HhIH KOMHTeT no 

TeJierpacj>HH H TeJiecj>OHHH 
MOII cTpyKTypa MeTaJIJI - 0KcH,11-

rroJiyrrpoao,11HHK 
MC 3HHMHKpocxeMa aJieKTpottttoro 

Ha6opa HOMepa 
Hq HH3KaJI qacrnrn 
Of orropHMH reHeparnp 
OY orrepauuoHHhIH ycHJIHTeJih 
II3Y IIOCTOHHHOe 3aIIOMHHaIOII(ee 

ycTpOHCTBO 
II3Y rrepe,11a10ll(ee yCTpoifcrno 

a ...... 

p/CT pa,llHOCTaHI(HH 
p nrr PTYTHh!H ii:aTqHK IlOJlo:JKeHHH 
PK pa3roBopHhIH KJIIOq 
PT A pa,11HOTeJiecj>oHHhIH anrrapaT 
P<I> PoccflHCKaH <I>e.11epaUHH 
Cu-Bu (Citizen Band) rpa)l(;J.aHCKHii: 

mi:ana3oH 
COBB cxeMa o6ll(ecTBeHHOH Bhl,11eplKKH 

apeMeHH 
TA TeJiecj>OHHhlH annapaT 
TKE TeMrrepaTypHhrii: Koacj>cj>uuueHT 

eMKOCTII 
TKH TeMneparyptthIH Koacj>cjrnuueHT 

HanpmKeHHH 
T JI TeJiecj>oHHaH JIHHHH 
TT JI TpaH3HCTOpHo-TpaH3HCTOpHaH 

JIOfllKa 
TT JIIll TpammcrnpHo-TpaH3HCTOpHaH 

JIOrHKa c ,llllO,llaMII IlloTTKH 
T3H Tpy6qaTble aJieKTpoHarpeaaTeJIH 
Y3Ill1ycTPOHCTBO 3anpoca H npHeMa 

HHcj>OpMaUHH 
y3q YCIIJif!TeJih 3BYKOBOH qacTOThI 
YKB YJihTpaKopoTKHe BOJIHhI 
qM qacTOTHaH MO)'.(YJUII(IIH 
3CJI 3MJITrepHO-CBH3aHHaH JIOrHKa 
Li-On JllITHR-HOHHhlH aKKYMYJIHTOp 
Ni-Cd HHKeJih-Ka,llMHeBhIH 

aKKYMYJIHTOp 
Ni-MHHHKeJJh-MeTaJIJiorll,llpH,11HMil 

aKKYMYJIHTOp 
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MO~HblM MCTO'iHMK nMTAHMSI 
c 803MO>KHOCTblO PE3EPBHOro 
nMTAHMSI 

B CJI)T'la5IX, KOr,ZJ,a Tpe6yeTC51 CTa6HJIH3HpOBaHHhIH HCTO'IHHK IlHTaHml 

c BhIXO,ZJ,HhIM Hanp5DKem1eM 12.5 B H noJie3HhIM TOKOM .n.o 7 A, HanpRMep B 

Jia6opaTop1m pa,ZI,HOJII06HTem1, OIITHMaJihHhIM BapHaHTOM MO)l(eT 6hITh yc­

TpOHCTBO, aJieKTpHqecKrui cxeMa KOToporo IIOKa3aHa Ha Puc. 1.1. 

T1 

HL2 

A11310AM 
«AK.6· 

se1 rnn211-121;220-so 
,...,..,.-~VD1...V04 

,ll231A 

Rg 
1.2K 

Rs SB2•Bb1Kll•+ 
r-E:a-...-~~~~~~~~/----+ 

Rs 

VT2 ... VT4 
VT5 ... VT6 
R5 ... Ra 

KAK6128 

.L-

+Va..x. 

12.58 
...i;-+ 

KT8196M 
KT7126 
0.20M 

Puc. 1.1. 3JieKTpHqecKruI cxeMa Momttoro HCTO'IHHKa IIHTaHml 

.zvrn Jia6opaTOpim pa,llHOJII06HTeJIH 

y CTpOHCTBO, pa6oTaIOm,ee OT cen1 nepeMeHHOro TOKa, Il03BOJI5IeT IlH­

TaTb MOllJ,HyIO ttarpy3Ky, a TaK)l(e IIO,ZJ,3ap51)l(aTb aKKYMYJI51TOpttyIO 6aTapeIO 

aBTOMOOHJIH (AKE). 3rn )Ke ycTpOHCTBO IIO,ll,OH,ZJ,eT ,ZJ,JIH IIHTaHlrn MexaHH3-

MOB H aJieKTpoo6opy.n.oBaHH51 aBTOM06HJIH M ycTaHOBJieHHOH B HeM pamm-

10 ...... 
.,,,,.,,,, . .,,,,,!'""l""!!"'!11"r111!1111m1111111111m11111111m1mmmmn111nmnmmum1mmm11111nm111111nm11M11Mnm1111;;&1MllMllHE 



- Mo~HblM 111cTO'fHMK n111TaH111si c B03MO>KHOCTblO peaepeHoro n111TaH111S1 

3JleK'rpOHHOH annapaTypbl BO BpeM5I peMOHTHblX H npo¢m1aKTH'IeCKHX pa-
6oT. OT ttero Momtto TaKme KpyrnocyTO'IHO nHTaTh pa,11;HOCTaHI(HIO mm 
ycmrnTeJib pa,11;HocTaHI(HH c Bbixo,ci;ttoli: MOII(HOCThIO ,ci;o 80 BT. Harrp}DKe­
HHe nyJibCal(HH rrpe,ci;JiaraeMoro HCTO'IHHKa, 3aMepeHHOe Ha BbIXO,cJ;e, ,cJ;a)KC 
rrpu MaKCHMaJihttoli: Harpy3Ke no TOKY He rrpeBbUllaeT 0.8 B. 

3neMeHTbl CX0Mbl H HX Ha3Ha'feHMe 

TpaHaHcTopbI VT1...VT4. B Ka11ecrne TpaH3Hcrnpa VTi rroMHMO 
KT805B, yKa3aHHoro Ha 3JieKTpH1IeCKoli: cxeMe, MoryT 6b1Th ucrroJib30Ba­
HhI Tpatt3HCTOpbI KT60i, KT605 c n106b1M 6yKBeHHhIM HH/l,eKCOM, B Ka'lec­
TBe VT2 ... VT4 - TpaH3HCTOph1 KT8i9 c JII06bIM 6yKBeHHhIM HH,ci;eKcoM. 
Ha 3THX TpaH3Hcrnpax co6paHhI: cma6UJ1,U3amop 11anpaJ1Ce11ua, KOTOpbitt 
rrnTaeTcR oT ceTH 220 B 11epe3 rroHn:>Karomuli: TpaHc¢opMaTop Ti, H a.Mum­
mep11btU noemopumellb. CeTeBoe HanpRmeHHe rro,ci;aeTCR Ha rrepBH'IHYIO 06-
MOTKY TpaHcq10pMaTOpa qepe3 rrJiaBKHH rrpe11.oxpaHHTeJib FU1, BKJI10qa­
TeJib SBi H ¢HJibTp-JioKamrnarnp pa,ci;HorroMex Ha Kott,ci;eHcarnpe C1. Ha­
rrpRmeHHe co BTOpH'IHOM o6MOTKH TpaHc¢opMaTOpa Ti (II) no,ci;aeTcR Ha 
BbII1p5IMHTeJihHbIH .il.MO.il.HbIH MOCT, HJIH OCHOBHOH BbII1p5IMHTeJib 
VD1...VD4. 

,[(HO,!J,bI VD1. .. VD4 . .ll.Ho,!l.aMH BbII1p5IMHTeJI5I MOryT cJiy:>KHTb repMa­
HHeBhie ,cl;HO,cl;bl THITa .U2i4, .U23i, .ZJ:242, .U243, .U245, .U1i2-i6 c HH,cJ;eKca­
MH B ... r, .ZJ:i32-50, .ZJ:302, .U305. Ilo cpaBHeHHIO c KpeMHHeBhIMH ,ci;Ho,ci;aMH 
ITa,ll;eHu:e HaITp5I:>KeHH5I Ha HIIX cyll(eCTBeHHO MeHhllie, 'ITO cnoco6cTBYeT 
yMeHbllieHHIO BbI,cJ;eJI5IeMoro TenJia npu: npo,ci;OJI)l{IITeJibHOH pa6oTe IICTO'I­
HHKa no.n, ttarpy3KOH. EcJIH Tpe6yeTrn IICTO'IHIIK mnaHIIR ,ci;JIR Harpy3KII 
MeHhllieH: MOII(HOCTH, MOmHo ucrroJih30BaTh ,ci;u:OJ.(hI K.U258B, K.U2996B, 
K.U2997. CoBMecrno co BTOpu:11Hoif o6MOTKOH (II) TpaHc¢opMarnpa Ti 
MOCTOBa5I CXCMa 06pa3yeT aeyxnollynepuoa1lblU 8btnpRMumeJlb. 

,[(uo,l.( VD10. qepe3 ,ci;Ho,ci; VD10 TOK c o6MoTKH (III) rrocTyrraeT ttay3eJl 
</Jop.Mupoea11ua onop11ozo 11anpRJ1Ce11ua. C Bhrxo,ci;a CTa6u:JIH3aTopa, co6paI:J­
Horo Ha TpaH3u:crnpe VTi, nocToRHHoe HanpR:>KeHHe cocTaBJIReT OKOJIO 
i2 B, rrocTynaeT Ha 6a3y 3MIITTepHoro noBTOpHTCJIR B BH,ci;e Tpex rrapan­
JICJihHO coe,l.(HHeHHhIX MOII(HhIX TpaH3u:crnpoB VT2 ... VT4. 

CTa6HJIHTPOHbl VD8, VD9. Crn6HJIIITpOHhl KC2i3.IK, noKa3aHHhie Ha 
3JieKTpuqecKoli: cxeMe, MOryT 6bnh 3aMeHeHbI crn6HJIIITpoHaMH KC2i3B, 
KC210B, .U814B, .ZJ:814.U. VD8 u: VD9 06ecnequ:Ba10T orropHoe HarrpRme­
HHe, OT KOTOporo 3aBHCIIT BbIXO,cl;HOe HaI1p5ImeHHe CTa6u:JIH3aTopa, T. e., 
BbIXO,l.(HOe Hanp5ImeHHe IICTO'IHIIKa IlHTaHII5I orrpe,ci;eJI5ICTC5I napaMeTpaMII 
crn6u:Jiu:TpoHOB. Ilo,ci;6u:pM cTa6HJIHTpOHhI VD8, VD9 c MeHhllIHM HarrpR­
:>KemreM CTa6HJIH3al(HH, MO)KHO ycTaHOBHTb Ha BbIXO,cJ;e HCTO'IHHI<a I1HTa­
HH5I ttanpRmeHHe OT 8 ,ci;o 15 B. 
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rnaea 1. 3neKTpOHHble cxeMbl l1 KOHCTPYKl-'MM 

,l(HO,ll;hl VD5 ... VD7. IloMHMO .n;Ho,n:oB ,ll220B, MoryT 6hITb HCIIOJib30-
BaHhI ,n:tto,n:hI THna ,ll220, K,ll519, K,ll513 c mo6h1M 6yKBeHHbIM HH.n;eKcoM. 
VD5 ... VD7 cJiy)KaT ,n:JIH TepMOKOMrrettcauHH H perym1poBKH BeJIHqHHbI 
onopttoro ttanpH)KeHHH. 

PeaHcTop R.g. 3a,n:aeT TOK qepe3 cTa6HJIHTpOHbI VD8, VD9. Tttn pe3HC­
Topa - MJIT-0.5. 

PeaHCTOpbI Jls ... R8• Ilpe,n:Ha3HaqeHbI ,n:JIH BbipaBHHBaHHH TOKa qepe3 
TpaH3HCTOpbI VT2 ... VT4. 

KoH,ZJ;encaTop C3. Y CTpaHHeT caMoBo36y)K,n:eHMe cTa6MJIM3arnpa. Tttn 
KOH,n:ettcarnpa- K10-17, MBM, K76-3, KT4-23 HJIM aHaJiomqHbie 

0KcH,ZJ;HhIH KoH,ZJ;eucaTOp C6• BhITIOJIHHeT cpyttKUHH Bblxo,n:ttoro </Jwtb­
mpa-cma6wtU3amopa. Ha KOH,n:eHcaTOpe c6 H .n;Mo,n:e VD10 co6paH 001tono­
Jtynepuoo1tblU BbtnpRMumeJtb rrepeMeHHoro HarrpH)KeHMH o6MoTKH (III). Ott 
mnaeT cBeTO,n:Ho,n: HL - U1tOUKamop rro,n:KJI10qeHHH ycTpolicTBa K ceTH, H 
cJiy'1<HT ucmo11.1tuKoM onop1tow 1tanpRJ1Ce1tuR .n:m1 CTa6HJIH3aTopa. TMrr KOH­
,n:ettcarnpa - K10-17, MBM, K76-3, KT4-23 HJIH attaJiomqHbie. 

/!JtR oKCU01tbtX K01tOeHcamopoB xapaKmepeH 3Ha11.umeJtbHbtU pfl36poc e.M­
Kocmu B npeoeJtax HOMUHaJtbHOW 3Ha11.eHUR, Komopaa, K moMy J1Ce, MOJK:em co 
Bpe.MeHeM CaMonpOU3BOJlb1tO yMeHbutambCR. IIoamoMy (J oa1t1tOM ucmOt/.HUKe 
numaHUR J1CeJtameJtb1tO ucnoJtb30Bamb K01toe11camop Bt:JmycKa nocJteo11ux 
Jtem MaKCUMaJtbHOU e.MKOcmu. 

PeaHcTop R10• OrpaHttqHBaeT TOK qepe3 CBeTO,n:Mo,n: HL1. Tttrr pe3HCTO­
pa - MJIT-0,5. 

CBeio,n:tto.zi;Hb!H Mtt,n:HKarnp HL1 MO)KHO no,n:KJI10qMTb M K Bbixo.n:y oc­
HOBHoro BblilpHMMTeJIH (VD1...VD4), HO rnr.n:a H3-3a }:(JIHTeJibHOH pa3pH,ll;KH 
cpHJibTpy10mero Kott.n:ettcarnpa C2 oH 6y.n:eT eme HeKornpoe BpeMH cBeTHTbCH 
rrocJie pa3MbIKaHM& KOHTaKToB ceTeBoro BKJI10qaTeJI.H SB1. 

0KCJmHhIH KOH,ZJ;eucaTOp C2. 3rn cpHJibTpy10mttli KoH.n;ettcarnp }:(JIH 
crna:>KHBaHHH rryJibCaQHH BhirrpHMJieHHoro ttarrp.H)KeHHH. Tttrr KOH,ll;eHcaTo­
pa - K50-18, K50-32, K50-35 HJIH aHaJiomqHbie Ha pa6oqee HarrpH)KeHHe 
He Mettee 25 B. 

KoH,ZJ;encaTop C4• CJiy)KMT rorn yMeHbllleHHH rryJihCaUHH Ha Bb1xo.n:e 
crn6ItJIM3aTOpa. Tttrr Kott.n:ettcarnpa - K50-18, K50-32, K50-35 HJIH attaJio­
mqHbie Ha pa6oqee ttarrpH)KeHMe He Mettee 25 B. 

KoH,ZJ;eucaTop C5• CJiy)KHT }:(JIH yMeHblllemrn aMITJIHTY}:(bI rrepeMeHHO­
ro ttarrpH)KeHMH Ha Bhixo.n:e cTa6IrnM3aTOpa. TMrr Kott.n:ettcarnpa - Ki0-17, 
MBM, K76-3, KT4-23 HJIH aHaJiomqHble. 

1ho6bI o6ecrreqHTb 6oJiee BbICOKHH K03cpcpHQHeHT CTa6HJIH3aQHH HC­
TOqHHKa IlHTaHHH rrpH H3MeHeHHH B lllHpOKHX npe.n:eJiax HarrpH)KeHHH ceTH 
220 B H TOKa Harpy3KH, 6bIJia HCIIOJib30BaHa cxeMa rro.n:aqH HarrpH)KeHHH 
Ha BXO}:( crn6HJIM3aTopa c BOJibT0}:(06aBKOH. IlpH 3TOM rrpe.n:eJibl B03MO)K-
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- MoU,\HblM MCTO'IHMK nMT8HMH c B03M0)1(H0CTblO pe3epeHoro nMT8HMH 

HbIX KOJie6aHUH ceTeBoro HanpJDKeHUJI, KOTOpbie raCJITCJI 3JieKTpOHHbIM 
Y3JIOM crn6ttJiu3aIIIm, cocrnBJIJIIOT ±20% oT 220 B. 

y CTpOHCTBO npe.n;ycMaTpuBaeT pa6oTy B pe:>KuMe aBTOHOMHOro nurn­
HUJI - AKE c Hanpa:IKeHueM 12 B (aBTOp npuMeHJIJI aBTOMo6uJibHYIO aK­
KYMYJIJITOpHyro 6aTapero Tuna 55CT c MaKCHMaJihHbIM TOKOM 55 A). Kpo­
Me y:Ka3aHHOro Tuna aKKYMYJIJITOpOB, ycTpOHCTBO MO:>KeT npuMeHJITbCJI 
,n;Jia no.n;3apa.n;Ku JII06b1x .n;pyrnx AKE c HOMUHaJibHhIM Hanpa:>KeHueM 
12 B, HanpuMep 6arnpei1:, cocToa111ux u3 .n;ucKOBbIX noprnTMBHhIX aKKYMY­
JIJITopoB MaJIOH 3HeproeMKOCTU )l-0, 115, )l-0,26. 

IIurnHue ,n;JI.H rro.n;3apa.n;Ku AKE ocy111ecTBJI.HeTrn BKJIIO'ieHueM SB2. 
TpauaucTop&I VT5, VT6. BMecTe c nocTO.HHHbIMu pe3ucTopaMu 

R2 ... R5 06pa3yroT aJtmcmpomtbtU 101.10t/. ,n;Jia no,n;KJIIO'ieHua pe3epBHOro aKKy­
MyJiaTOpa. B KatJecrne VT5 u VT6 MoryT 6b1Tb ucrroJib30BaHbI TpaH3HCTO­
pbI KT827 A ... B, KT947 A ... r. 

Peau~Top Rt. TaK :>Ke KaK u pe3ucTop R10, 3a,n;aeT TOK qepe3 cBeTo,n;uo.n:­
HhIM uH,n;uKaTOp HL2. 

CoeTO.n;uo.n: HLi. CJIY:>KUT M.H HHAHKau;HH HaJIH'iHJI ceTeBoro Harrpa:>KeHHJI. 
CoeTo.n;uo.n: HL2. CJiy:>KuT ,n;JIJI HH.llHKaJ:.(uu BKJIIO'ieHu5I aBapMHHoro 

rnnamrn. 
)KeJiaeMaa apKOCTb CBe'!eHHJI CBeTO,ll;HO.l{OB ycTaHaBJIHBaeTC5I c IIOMO­

lllblO pe3MCTopoB R 10 u R1. Tttn uH.n;uKaTOpOB - AJI310AM, AJI311A, 
AJI336A, AJI307 AM, L63SRC. 

BKJIIO'laTe.rru SB1, SB2. Turr BKJIIO'iaTeJI5I - II2K c cpttKCaQueli. Mo­
ryT 6bITb 3aMeHeHbl JII06hIMU aHaJIOrH'!HbIMH KHOIIKaMH c cpUKCaQueli IIO­
JIO)KeHH5I, pacctJHTaHHhIMH Ha TOK .n:o 6 A, HarrpuMep: IIKH-125, IIKH-41, 
Ilf2-22-2II8HBK. 

IlllaoKHit npe.n;oxpaHHTeJI& FU1. Turr rrpe.n;oxpaHHTeJia - BII-1-4 MJIH 
aHaJIOrH'iHbIM. 

Kou.n;eucaTop C1. PacctJuTaH Ha pa6oqee Hanpa)KeHue He MeHee 300 B. 
Tun KOH,UeHcaTOpa - K73-9. . 

KoMneucau;uouuwe ( owpaouuoa10UU1e) peaucTOpbI R6 ••. R8 Tun pe-
3HCTOpoB B3P, C5-5 (Ha 5 BT), C5-16B (Ha 5 BT). 

Tpauc<l>opMaTOp Ti. MoJKeT 6b1Th 3aMeHeH aHaJIOrH'iHbIM no ::JJieKTpw­
qecKMM xapaKTepttCTHKaM, npM 3TOM BblXO,ll;HOe nepeMeHHOe HarrpaJKeHHe 
Ha o6ne,UHHeHHOH o6MOTKe (II) 110.n: Harpy3KOH (ycTpOHCTBO Harpy3KH, 
110Tpe6JI.S1ro111ee TOK 7 A) .UOJI:JKHO cocrnBJIJITb 15 ... 17 B, (HarrpttMep, yHM­
cpuQMpoBaHHbie TpaHccpopMaTOpbI TMna TH61, TIIII266, TIIII267, 
TIIII278). 06ne,UMHeHHaJI o6MoTKa (III) MMeeT BhIXO,n;Hoe nepeMeHHoe aa­
rrpa)KeHue 15 B. EcJIM BblXO.l{HaJI MOlllHOCTh crn6umf3aTOpa pacctJUTbIBa­
eTc5I Ha Harpy3KY c TOKOM noTpe6JieHUJI MeHee 2 A, yKa3aHHbIM Ha 3JieKT­
pu'ieCKOM cxeMe TpaHccpopMaTOp MOJKHO 3aMeHUTb TpaHccpopMaTOpOM 
TC-26-1 c coorneTcrnyro111ttM coe,n;HHeHtteM o6MOTOK. --llllll 13 



rnaaa 1 . 3neKTpOHHble cxeMbl M KOHCTPYK~MM 

EcJIM MCTO'IHMK TIMTamur npe.a;noJiaraeTC51 ttcnoJib30BaTb B urnpoKoM 

MHTepBaJie TeMnepaTyp (-60 ... +90°C), .a;JI51 noJiy'IeHH51 xopoumx TeXHH­

qecKlix xapaKTepHCTHK CJie.a;yeT IlOBbICMTb CTa6HJibHOCTb onopttoro Hailp51-

)l(eHH51. ,lJ:JIH aToro tteo6xo.a;HMhI cTa6ttJIHTPOHhI VD8, VD9 H .a;HO.ll;bI 

VD5 ... VD7 c MHHHMaJibHbIM TeMnepazypttbIM Koa<PqmutteHTOM ttanpH)l(e­

HMH (TKH). HaHJIY'J:IDM TepMocTa6HJibHOCTb ttanp5I)l(eHH51, o6ecne'IHBae­

MaH CTa6HJIHTpoHaMH, COOTBeTCTByeT onpe.a;eJieHHOH TO'IKe MX BOJibT-aM­

nepHOH xapaKTepMCTHKH (BAX), T.e. 3Ha'IeHMIO TOKa, Kornpoe o6hI'IHO 

yKa3hIBaerca B nacnopre (crrpaBO'IHbre .a;aHHhie) Ha npeUH3HOHHhie crn6H­

JIMTpOHbI. Ilptt 3TOM CTa6HJibHOCTb .ll;OCTHraeTCH 3a C'IeT IlOCJie.a;oBaTeJibHO 

BKJIIO'IeHHhIX .a;tto.a;oB VD5 ... VD7. TaKaH crn6ttJIH3aUHH Mo:>KeT 6bITh .a;o­
CTHrttyTa H c IlOMOJUbIO IlOJieBOro TpaH3MCTopa, HJIM .ll;OilOJIHHTeJibHOH 

MMKpOCXeMhl, pa6ornroiueli B pe:>KHMe CTa6HJIM3aUMH TOKa qepe3 crn6HJIHT­

poH. 0.a;HaKO ,ll;JI51 pa.n;HOJII06HTeJibCKOH rrpaKTMKM rrpHBe.n;eHHOe pemeHHe 

OKa3bIBaeTCH BilOJIHe rrptteMJieMbIM. 

He UC10l101le1to, 1lmo npu aJlumeJlb1tOU pa6ome ucm01l1tU1W numamm noa 
uazpy3KOU oauu U3 oauomun1tblX auoaoe VD 1 ... VD4 6yaem uazpeeambCR 
6oJlbUJe, veM ocmaJtb1tble. 3mo o3uavaem, vmo ezo conpomueJteuue e omKpbt -
mO.M COCmOR1tUU 60JlbUJe, 1Je.M COnpomUBJle1tUe apyzux auoaoe BbtnpR.MUmeJtb-
1tOlO .Mocma. TaKOU auoa noaJle:JICUm 3a.Meue. 

3neMeHTbl c6opKM 

Tpali3HCTOpbI VT2 ... VT4 ycrnHaBJIIrnaroTrn Ha H30JIHpoBaHHbie OT 06-

iuero rrpoBo.n;a TeilJIOOTBO.ll;bl, rrpH'IeM IlJIOIUa,ll;b OXJia:>K.a;eHHH Ka:>K.n;OfO Ten­

JIOOTBOJJ:a JJ:OJDKHa 6hITb tte Mettee 120 cM2. B pe)l(HMe oTKJIIO'IeHHOH AKB H 

Harpy3KH TOK IlOKOH BbIXO.ll;HbIX TpaH3MCTOpOB He3Ha'IMTeJieH. II pH MaKCH­

MaJibHOH ttarpy3Ke 7 A pa6o'IM TeMnepaTypa TenJioorno.a;oB BbIXO.ll;HhIX 

TpaH3HCTOpOB MO:>KeT .ll;OCTHraTb +60 ... +70°C. 

,ZJ:tto.n;bI VD1...VD4 TaK:>Ke yCTattaBJIHBaIOTC51 Ha H30JIHpoBaHtthle Terr­

JIOOTBO.n;br, IlJIOJUa,ll;b OXJia:>K.ll;eHM5I KOTOpbIX .ll;OJI)l(Ha 6hITb He Mettee 60 CM2• 

Bee aJieMeHTbI cxeMhI 3aKpenJIHIOTC51 BHYTPH Jiro6oro no.a;xo.n:aiuero 

KOpnyca, ttanpttMep, KOpnyca 3apH.11;HOfO ycTpOHCTBa .ll;JIH aBTOM06HJibHbIX 

AKB. 

Pe3MCTOpbl R6 .•• R8, TenJioorno.a;hI .a;tto.a;oB H BhIXO.ll;HbIX TpaH3MCTopoB 

3aKpenJIHIOTC51 Ha 3a,ll;HeH CTeHKe Kopnyca c o6a3aTeJibHOH M30JI51UHeH. 

06mHH npOBO.Zl: MO:>KeT 6hITb IlO.ll;KJIIO'IeH K o6meMy 3a3eMJIHIOIUeMy 

KOHTYPY Ha pa6o'IeM croJie pa.n;ttoJiro6ttTeJIH. 

lf.auubtU ucmovuuK numauua 6oJtbUJOU .Mow,uocmu ue U.Meem Y3lla 3aw,u­
mbt om nepezpy3oK. Iloamo.My, noJlb3YRCb U.M, ueo6xoaUMo U36ezamb cJtyvau-
1tbLX 3a.Mbt'Kll1tUU B u,enRX numauua noa10Z10vae.MbLX 'K 1te.My ycmpoucme. 
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3AW.MTA MCTO"IHMKA nMTAHMSI 
OT KOPOTKOro 3AMbll<AHMSI 
BHArPY3KE 

ITpH paCCMOTpeHHH HCTOqHHKOB IIHTaHH5I (HIT) 3acJiy)l(qBaeT BHHMa­

HM5I 3JieKTpOHHbIH yJeJI, rrpe,ll,Ha3HaqeHHbIH ,ll,Jl5I 3aIIIMTbl BhlXO,ll,HbIX KaCKa­

,ll,OB HIT rrpw rreperpy3Ke no TOKY B pe)l(MMe KopoTKoro 3aMbIKaHM5I B Ha­

rpy3Ke (Puc.1.2). 

n m112 
SA1 

•BKll.• VD1...VD4 

~],,-

HA1 KPl-4332-12 

168 
~ 

VU1 
KP293Kn 12An 

HL AJ13076 
II RJ 270 

,---Pf-----ISI---, 
' ' i -
! 12 8 +VeblX. 

VU1.1 

Puc. 1.2. 3JieKTpwiecKrui: cxeMa y3Jia 3a1m1:ThI 11II 
OT KOpOTKOro 3aMhlKamrn B Harpy3Ke 

3neMeHTbl cxeMbl M MX H83Ha'leHMe 

0CHOBHbIM 3JieMeHTOM cxeMbl 5IBJI5IeTC5I 3JieKTpOHHbIH KOMMyTaTOp c 

M 0 IT-TpaH3MCTOpoM KP293KIT 12AIT Ha BbIXO,ll,e ( omoaJieKTpOHHoe 

MOII-peJie cpe,ll,HeH MOIIIHOCTM rrocT05IHHoro TOKa). ITpH 3TOM KOMMYTM­

pyromwe KOHTaKTbl vu 1 BKJIIOqeHbl IIOCJie,ll,OBaTeJibHO B uerrM IIHTaHM5I 

crn6MJIM3aTopa IIOCT05IHHOro HarrpmKeHM5I. 3JieKTpwqecKMe rrapaMeTpbI 

TpaHccpopMaTOpa Ti, BbIIIp5IMMTeJibHbIX ,ll,MO.ll.OB VD1. .. VD4 M OKCM.ll.HbIX 

KOH,ll,eHcaTopoB Ct> C2 crna)l(MBaromwx nyJibCa:UMM HarrpmKeHM5I, He MMeIOT 

rrpMHUHIIHaJibHOro 3HaqeHM5I. 

fJiaBHoe Tpe6oBaHMe, KOTOpoMy ,ll,OJI:>KHa y.ll.OBJieTBop5ITb aJieKTpMqec­

Kaa cxeMa CTa6MJIH3aTopa, - ee COOTBeTCTBHe napaMeTpaM BhlIIp5IMHTeJI.Sl 

H TpaHccpopMaTOpa. 3TM aJieMeHTbI H3o6pa:>KeHhI Ha cxeMe ,ll,Jl5I 06111ero ---15 



rnaaa 1. 3neKTpOHHbte cxeMbl M KOHCTPYK'-'MM •. ---------

rrpeLJ;CTaBJieHH}l H MOryT 6hlTh BhI6paHhl B 3aBHCHMOCTH OT KOHKpeTHhIX 

Tpe6oBaHHH, npeLJ;'hHBJIHeMhIX K HCTO'IHHKY IlHTaHHH. 

CorrpoTHBJiettHe rrocTOHHHhIX pe3HCTOpoB R1 H R2 pacctIHTatto LJ:JIH 

rrhe3oaJieKTPH'lecKoro KancIOJIH HA1 npH rroc10.aHHOM ttanp.aJI<eHHH Ha 

BhIXOLJ:e LJ:MOLJ:HOro MOCTa 16 Bu Ha BhIXoLJ;e crn6HJIH3aTOpa - 12 B. Conpo­

THBJieHHe R1 Bhl6ttpaeTCH TaKHM, '1T06h1 TOK qepe3 KarrCIOJih HA1 rrpu OT­

KJIIO'leHHOM peJie VU 1 ne rrpeBhIIIIaJI 30 MA, a corrpoTHBJiettHe pe3HCTopa 

R2 TaKHM, 'lT06hI pa6otIHH BXOLJ;HOH TOK, B COOTBeTCTBHH c rracrropTHhIMH 

LJ;aHHhIMH VU1, He rrpeBhIIIIaJI 10 MA. CorrponrnJieHH.a pacc'lHThIBaIOT no 

3aKOHY 0Ma: V = IR. 

Ecllu napaM.empbt ucmo111lwca numaHUJl 6yaym U3Me1le1lbt, nompe6yemca 
1Coppe1cmupomca conpomuaJte1lUJl yKa3a1l1lblX pe3ucmopoa. 

lfro6hI BKJIIO'lHTh HCTO'IHHK IlHTaHH.a, IlOKa3aHHhlll Ha cxeMe, Ha)l;O 3a­

MKHYTh KOHTaKThI TyM6Jiepa SA1 ( JI106oro BKJIIO'laTeJIH c qmKca1u1eii rroJio­

)KettHH, HarrpHMep MTS-1) H KpaTKOBpeMeHHO 3aMKHYTh KOHTaKThI KHOITKH 

SA2 (6e3 cPHKcau1rn, ttarrp11Mep RM-2). Ilpn aTOM ttarrp.aJKeHHe rrnrnmrn 

rrocryrrHT Ha c1a6imM3arnp HarrpHJKemrn CT H ttarpy3KY (B cJiyqae ee rroLJ;­

KJIIO'lemrn K BhIXOLJ:Y HCTO'lHHKa IlHTamrn). B OTCYTCTBHH aBapHHHOH CHTy­

aI.IHH (yBeJIH'leHHH IIOTpe6JieHHH TOKa B ttarpy3Ke) HCTO'IHHK IIH'.faHmI pa-

6orneT B peJI<HMe: MOil-peJie BKJIIO'leHo, Ha KOHTaKTax 10 H 11 pa3HOCTh 

IlOTeHI.IHaJIOB COCTaBJI.aeT OKOJIO 2 B, KOHTaKThl 4 H 6 3aMKHYTbI. 

MOII-pelle KP293KII12AII 6blllO 6bt6pa1lo 1le CllY1iaU1lo: amo oa1lo U31le­
M1lozux coape.Me1l1lblX MOII-peAe, Komopoe co11emaem awcoKue aAeKmpu11ec-
1Cue napaM.empw u 1lU31CY10 cmoUMocmb. 

IlpeLJ;JIO)KeHHhlll BapHaHT 3aIIJ,HThl HBJIHeTCH no cyTH OLJ;HHM H3 caMbIX 

npoCThlX MH BOCIIpOH3BeLJ;eHHH, HO OT arnro OH He Mettee a¢¢eKTHBeH B 

CJiyqae rreperpy3KH ITO TOKy. . 

Pea.n:uJOBattttoe B Koprryce SIP-12, MOil-peJie y,n:o6tto MOHrnpyeTc.a B 

JI106y10 IIJiaTy, HMeeT LJ:OIIYCTHMhIH TOK KOMMyTaI.IMH (rrpH noCTO.aHHOM Ha­

np.aJKeHHH) 2 A H HH'ITOJKHO Manoe conpoTHBJieHHe KOMMYTMpyromnx 

KOHTaKTOB B 3aMKHYTOM COCTOHHHH. Bee STO Il03BOJIHeT HCIIOJih30BaTb ero 

B y3Jie 3aIIJ,HThI HCTO'lHHKa mnaHHH OT neperpy3oK no ToKy. BpeMH Bhl­

KJIIO'leHHH vu 1 COCTaBJIHeT Bcero 5 MC, 'ITO B LJ;aHHOM CJiyqae BeCbMa Ba)K­

HO • .Z:CeJio B TOM, 'ITO npH OTCyTCTBHH nHTaHH$1 Ha BhIXO.n;e cTa6HJIH3aTopa 

KOHTaKThI 4 H 6 VU1 pa30MICHyTca, n: TOK He 6y.l(eT noCTynaTh B crn6nm1-

3arnp H Harpy3KY .n;o Tex nop, noKa ycTpOHCTBO He 6yLJ;eT BKJIIO'leHO O,ll;HO­

KpaTHhIM 3aMhIKaHHeM KOHTaKTOB KHOIIKH SA2. IlocJie aToro ycTpoiicTBO 

3aIIJ,HThl HIT OT neperpy3KH no TOKY 6y.n:eT roTOBO K Honoii 4aBapnH~. Ta­

KOe peIIIeHHe no3BOJI.aeT coxpaHHTh no,n:KJIIO'laeMoe yCTpoiicrno (ttarpy3-

Ky), KOTopoe MO)KeT 6hITh BhICOKOHHTerpHpOBaHHhIM H ,n:oporocTOHIIl,HM, 

MH era )laJibHeii:IIIeii SKCnJiyaTaI.IHH HJIH MHHHMH3HpOBaTb ero peMOHT. 
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- 3a~111Ta l/ICTO'IHlllKa n111TaHlllH OT KOPOTKOrO 38Mb1K8HlllH B Harpy3Ke 

0TcyrcTBHe IIHTaHHH Ha BbIXO}l,e cTa6HJni3aTopa MO:IKeT 6bITb Bbl3BaHO 

BHyTpeHHeM HeHcrrpaBHOCTbIO crn6iurn3aTopa, HeIIITaTHblM yBeJIJPieHlieM 

TOKa B Harpy3Ke HJIH KOpOTKIIM 3aMbIKaHIIeM B HeM. B cJiyqae KOpOTKoro 

3aMbIKaHIIH B Harpy3Ke BXO}l,HOM TOK He TeqeT qepe3 CBeTO}l,IIO}l,HbIM II3Jiy­

qaTeJib MOII-pene, KOHTaKTbI 4 H 6 VU1 pa30MKHYTbI II B ttarpy3KY He 

rrocTyrraeT rrIIrattIIe. IlpII 3TOM KarrcIOJib HA1 reHepIIpyeT rrpepbIBIICTbIM 

3BYK }l,0 Tex nop, IlOKa He 6y,neT OTKJIIOqeHa HarpysKa IIJIII o6IIIee IlIITaHIIe. 

,[(JI.SI HarJI.SI}l,HOM CBeTOBOM IIH}l,IIKa1IIIII COCTOHHIIJI yana cxeMa co.nep­

JKHT npocTeMIIIYIO IIH}l,HKaTopttyIO nenb B BH,ZJ;e IIOCJiel(OBaTeJibHO coe.nH­

HeHHbIX cBeTO.ll;HO.ll;a H orpattIIqIITeJibttoro pesIIcTopa (Ha PHc. 1.2 otta no­

Kasatta rryHKTIIpOM). 

ECJtU 8 Ka1/.ecmee HL 1 ucnoJtb308amb <tMUla10Uf;UU» ceemoauoa (Hanpu­
Mep, L-769BGR), ceemoeou a<}J<jJeKm 6yaem uHmepecHee u opuzuHaJtbHee. 

MOTI-peJie KP293KTI12AII MO:IKHO saMettHTh tta KP293KI111AII, 

aHaJIOrHqHblM ITO 3JieKTpIIqeCKIIM xapaKTepIICTIIKaM, HO c ,UBYMH rpyrrrra­

MII KOHTaKTOB, O,ZJ;IIH H3 KOTOpbIX o6IIIIIM; .nonycTIIMO JII06oe .npyroe IIO}l,XO­

l(HIIIee peJie. IlpII 3TOM Ba:IKHO IIMeTb B BII)ly, qTo peqb II)leT 0 IIOCTO.SIHHOM 

TOKe II TOK KOMMyTa1IHII }l,OJI:IKeH 6hITb He MeHbIIIe TOKa ttarpy3KII. KpoMe 

Toro, cne,uyeT yqIITbIBaTb MIIHIIMaJihttoe npeMJI rrepeKn10qemrn pene, co­

npoTIIBJieHIIe KOHTaKTOB KOMMyTal\IIII, rrpe.u.eJibHhie 3HaqeHIIH BXO,ZJ;HOro 

TOKa II KOMMYTHpyeMoro ttanp.si::IKeHIIH. TIIn pesIIcTopon R1 ••• R3 - MJIT. 

B Kaqecrne HA1 MO:IKHO rrpIIMeHIITb IIbe3oaJieKTpIIqecKIIe KancroJIII 

KPI-1410, KPX-1212B, KPI-4510L, FY-14A, EFM-230, FMQ-2715, 

HSB-23A8 II ,npyrne aHaJiorIIqHbie KOMIIOHeHTbI. IlpII pa3MbIKaHIIII KOH­

TaKTOB 4, 6 MOII-peJie 3BYKOBhie II3JiyqaTeJIH aTHX Karrc10ne:H: 6y,uyT rette­

pupoBaTh rpOMKMM, HO O}l,HOTOHaJihHblM 3BYKOBOM CHrHaJI B OTJIH'IHe OT 

rrpephIBIICTOro CMrHaJia KPI-4332-12. Ilo,uKJI10qeHMe ITbe3oaneKTpMqecKHX 

KaITCIOJieM co BCTpOeHHbIM rettepaTopoM 3q BbIIIOJIHHIOT cornacHO IlOJI.Sip­

HOCTM, yKa3aHHOH Ha MX Kopnyce. 

Y cmpoucmeo 11e mpe6yem 11aJtaaKu. 

Ha ocnone rrpHBe,uenno:H cxeMbI MO/KHO KOHCTpyIIpoBaTb MHoro noJie3-

HhIX M nepcneKTMBHbIX MCToqHHKOB IlHTaHlrn .ll:JIH armapaTypbI pa.n;HOJII0-

6HTCJIH. Ee MO:IKHO TaK:IKe HCIIOJih30BaTh B Kaqecrne y3Jia aJieKTpOHHOM sa­

IIIIITbI B roTOBhIX MIT npoMbIIIIJieHHoro H3roToBJieHHH c oT,naBaeMhIM B Ha­

rpy3KY IIOJie3HblM TOKOM He 6oJiee 2 A. 
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"1CTO"IH"1K n"1TAH"1SI HA 10 A 
AnSI MO&MnbHOM PAAMOCTAHU.MM 

,ll)rn HerrpepbIBHOM pa6oTbl M06HJibHOM paJJ;HOCTaHUHH Heo6xo,n:HM HC­

TQqHHK ITHTaHm:I KOTOpbIM MO:>I<eT o6ecrreqHTb ee 6ecrrepe6o:H:HyIO pa6oTy 

KaK OT ceTH 220 B, TaK HOT aKKyMymITopHo:H: 6arnpett (B cJiyqae ycTaHoB~ 
KH paJJ;HOCTaHUHH Ha aBTOMo6ttJib ). CJie,n:yeT yqttTbIBaTb TaK:>I<e, qTo TOK 

Harpy3KH paJJ;HOCTaHUHH, pa60Ta10me:H: OT ceTH 220B, MO:>I<eT ,n:OCTHraTb 

io A. 3THM Tpe6oBaHH.HM orneqaeT HCTOqHHK ITHTaHH.H, cxeMa KOToporo 

rrpe,n:CTaBJieHa Ha PHc. 1.3. 

FU1 
3A 

T1 TH-54-127 /220-50 

VD1 KL\405A 

p3 .C4 .Cs 
ITT 

2000.0x50B ~-+----+---! 

VD2 ... VD4 .D,814f 

P3H 20 '---al--' 
PX4.506.102 

VT1, VT2 
KT803A 

K1.2 FU2 

4 5 lOA +Ve""'. '---+--
6 128 
~ 

GB1 
I PKB 

Pu.c. 1.!J. 9JieKTpH'IeCK<UI cxeMa HCTO'IHMKa IIHTaHHH MH pa.n;MOCTaHUMM, 

pacc'IttTaHHoro Ha TOK HarpyaKH .n;o 10 A 

3neMeHTbl cxeMbl M MX H83H8'19HMe 

Crn6ttJitt3aTOp Harrp.H:>I<eHH.H co6patt Ha TpaH3HCTope VT3 H cTa6ttJIHT­

poHax VD2 ... VD4 no KJiaccttqecKo:H: cxeMe. HCToqHHK ITHTaHH.H BKJI10qa­

eTc.H @pyqHyIO~ BKJIIOqaTeJieM SBi. Ilptt rro,n:aqe rrttTaHH.H Ha peJie Ki OHO 1a---



McTO'IHMK nr.tTaHr.tR Ha 10 A AllR Mo6r.tnbHOM paAMOCTaH14r.tr.t 

cpa6aThrnaeT u 3aMhIKaeT KOHTaKThI K1.1 Qe1m IIHTaHU.H nepBuqHoii 06-
MOTKH Tpattc¢opMaTOpa Tf. . 

TpaHccl>opMaTop Ti. CrnH.n:apTHhiii, c Bh1xo.n:ttoii MOIQHOCThIO He Me­
ttee iOO BT. 06ecnequBaeT nepeMeHHoe Hanp5DKeHue i6 ... i8 B Ha BTopuq­
Hoii o6MOTKe no.n: Harpy3KOM. 

,lJ;HO,lJ;HblH BbIDpBMHTeJI&HhIH MOCT VD1. Tun MOCTa - KU405A, 
KU40A. MoCT MOJKHO co6paTh u3 .UHCKpeTHhIX .n:uo.n:oB ,U23i, .U242 c JII0-
6b1M 6yKBeHHhIM UH.UeKCOM. 

Bhlnp.HMJieHHOe Hanp.HJKe.Hue CHaqarra nocTynaeT Ha crn6uJIU3aTop uc­
TOqHuKa nurnttu.H, 3aTeM Ha ycuJiuTeJih TOKa Ha TpaH3UCTopax VT1, VT2 u 
.n:arree Ha yCTpOMCTBO Harpy3KU, T.e. B pa.n:uoCTaHl.(UIO. 0.n:HoBpeMeHHO Ha 
aKKYMYJI.HTOPHYIO 6aTapeIO, KOTOpa.H .HBJI.HeTC.H UCTOqHUKOM pe3epBHOro 
rnnaHu.H, nocTynaeT Hanp.HJKettue no.n:3ap.H.UKU qepe3 .n:uo.n: VD9 u orpaHu­
qiiTeJihHhIM pe3ucTop R4. · He60JihI11oii TOK no.n:3ap.H.n:Ku AKE 3aBucuT OT 
cTeneHu pa3p.H.n:Ku 6aTapeu. IIocKOJihKY AKE uMeeT 60Jihll1YIO 3HeproeM­
KOCTh, TOK 55 A·q He MOJKeT BblBeCTU 6arnpero U3 CTpO.H .n:aJKe Iipu .ZJ:JIUTeJib­
HOM, MHOrocyToqHOM, peJKUMe ee no.n:3ap.H.ZJ:KU. 

TpauaHcTopbI VT1, VT2. MoryT 6hITh 3aMeHeHhI TpaH3UCTopaMu 
KT808, KT8i9 c JII06hIM 6yKBeHHhIM utt.n:eKcoM. 

TpauaHcTop VT3. MoJKeT 6bnh 3aMeHeH TpaH3UcTopaMu KT8i5, 
KT8 i 7 c JII06hIM 6yKBeHHhIM utt.n:eKcOM. 

}J;Ho,11; VD6. MoJKeT 6bITh 3aMeHeH .n:uo.n:aMu K,U202, K,U2i3, K,U258 c 
JII06bIM 6y1rneHHhIM UH.ZJ:eKCOM U .n:pyrUMU aHaJIOrUqHhIMU ,UUO.ZJ:aMU. 

BKJIIO'laTeJih SB2. CJiyJKuT .ZJ:JI.H nputty.n:uTeJihHOro OTKJIJOqeHu.H AKE 
OT nO,U3ap.H.ZJ:KU. 

B aBTOHOMHOM uJiu aBapuiiHoM peJKHMe, T.e. B OTCYTCTBUU ttanp.HJKe­
HU.H B ocBeTuTeJihHOii ceTu 220 B, peJie Ki o6ecTOquBaeTC.H u Hanp.HJKettue 
OT AKE no.n:aeTC.H Ha pa.n:uocrnttuuro qepe3 3aMKHYThie KOHTaKThI rpynnhI 
K1.2 peJie Ki, MUHY.H crn6uJiu3aTOp Hanp.HJKeHu.H, co6paHHhIM Ha KOMno­
HeHrnx VTi, VT2, VT3, VD2, VD3, VD4, VD5, R2, R3• 

CeTeuoii npe,11;oxpaHHTeJih FU 1. CJiyJKuT .ZJ:JI.H 3amuThI ucTOqHuKa nH­
TaHH.H OT nepettanp.HJKeHH.H H KOpOTKoro 3aMhIKaHu.H. Tun npe.n:oxpaHuTe­
JI.H - BII-i-3, IIU-30-3 Ha TOK 3 A 

Ilpe,11;oxpauHTeJih FUL2. CJiyJKuT .UJI.H 3aIUUThl ucToqHuKa nuTaHu.H OT 
nepeHanp.HJKeHU.H u KopoTKoro 3aMhIKamrn. Tun npe.n:oxpaHuTeJI.H -
,UIIK-i-2 Ha TOK iO A. MoJKeT 6bITh ucKJIIO'IeH H3 cxeMhI. 

AKB. Crntt.n:apTHa.H aBTOMo6uJihHa.H 6arnpe.H (aKKYMYJI.HTop) c HOMU­
HaJihHhIM Hanp.HJKettueM i2 B. 

PeJie Kt. PeJie Ha Hanp.HJKettue nuTaHU.H 200 ... 220 B c .ZJ:BYM.H u 6oJiee 
rpynnaMU KOHTaKTOB u TOKOM KOMMYTauuu He Mettee 3 A. 

Henom1pHhlii KOH,lJ;eucaTop C8. Tun KoH.n:eHcaTOpoB - KJIC-i c rpyn­
noii TKE H70, KM5, KM6 uJiu attaJioruqHhlii. ----19 



rnaaa 1 . 3neKTpOHHble cxeMbl M KOHCTPYK1'MM 

KoimettcaTopbI Ci. C2• Tim KOH,ll;ettcarnpoB - K40-Y9, K10-17 mm 
attaJiorHqHhie, paccqHTaHHhle Ha pa6oqee Hanp.sDKeHtte He Mettee 250 B. 

OKCH,ll;Hble Koimettcaropbl C3 ... C5 • THn KOH,ll;ettcarnpoB - K50-3B, 
K50-24 HJIH attaJiornqHhie. 

IlocromIHble peaHCTOpbl R2, R3. Tttn pesHcTopoB - MJIT-0,5. 
PeaHcropbl R1, R4• THn pesttcrnpoB - I13B10, B3P-10. · 
BKJ11011areJIH SB1 H SB2. MoryT 6bITh mo6oro no.nxo.n}nnero rnna, Ha-

npHMep TB2-1. 

Hcmo1l1tU1C numa1lUR He mpe6yem 1taJlaa1eu. 

3neMeHTbl c6opKH 

Kopnyc ycTpoiicTBa ttsroTaBJittBaIOT H3 cTeKJIOTeKCTOJIHTa HJIH H3 .npy­
roro no.nxo.n.mnero ,ll;HaJieKTpttKa. )KeJiaTeJibHO, qT06b1 TpaH3HCTOpb1 VT1, 
VT2 6blJIH B MeTaJIJIHqecKOM Kopnyce c ,ll;HaMeTpOM IIIJI.HIIKH 23.5 MM. 0HH 
ycTaHaBJIHBaIOTC.H Ha TeIIJIOOTBO,ll;bl c IIJIOIUa,ll;blO OXJiaJK,ll;eHH.H He Mettee 
100 cM2' npH 3TOM TeITJIOOTBO,ll; ,ll;OJI:>KeH 6hITb H30JIHpOBaH OT KOpnyca 
ycTpoiicrna. Crn6HJIHTpOHhI VD2 ... VD5 :>KeJiaTeJibHO ycrnHOBHTh B cooT­
BeTCTBHH co cxeMOH, IlOCKOJibKY OT HX napaMeTpOB 3aBHCHT CTa6Hmrnan1rn 
H ypoBeHh Bh1xo.nttoro ttanp.HiKeHH.H. Ilpe.noxpaHHTeJIH FU1 H FU2 ycrn­
HaBJIHBaIOTC.H COOTBeTCTBeHHO Ha BXO,ll;e H BbIXO,ll;e HCToqHHKa IIHTaHH.H. 
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MAnOMOW.HblE nPE06PA30BATEnM 
M YMHO>KMTEnM HAnPS1>KEHMS1 

B p~HOJ11061neJihCKOH npaKTHKe ,uoBOJihHO qacrn .umi: pa6oThI pa3HhIX 

KaCK~OB O,UHOro ycTpOHCTBa Tpe6yeTC.H pa3JIIfqHoe Hanp.H:>I<eHHe IlHTaHH.H. 

B KaqecTBe npocToro npHMepa MO:>KHO npHBeCTH cne11HaJIH3HpoBaHHhie 

MHKpocxeMhI, Hanp.H:>KeHHe IIHTaHH.H ,l(Jl.H KOTOpbIX ,ll;OJl)l(HO COCTaBJl.HTh 5 ... 9 
H 12 ... 15 B. qT06bI He ~IIJIO,UHTh~ HCTOqHHKH IlHTaHH.H H HCilOJlh30BaTb 

npoCThle, c O,UHOH BTOpHqHoH o6MOTKOH, TpaHc<t>opMaTOphI, npH ycJIOBHH, 

qTo yCTpoii:cTBO He Tpe6yeT 6oJihmoro TOKa, MO:>KHO noii:TH npocThIM nyTeM: 

IIOJiyqHTh HY:>KHYIO BeJIHqHHY Hanp.H:>Kemrn, HCilOJlh3Y.H BCero O,UHH HCToq­

HHK nHTaHH.H. TaKoii: no,uxo.u no3BOJI.HeT He TOJihKO 6b1CTpo H npocrn pe­

IBHTh npo6JieMy .UBOHHOro Hanp.H:>KeHH.H nHTaHJrn, HO H C3KOHOMHTh MeCTO B 

Kopnyce ycTpOHCTBa H 'COKpaTHTh 3aTpaTbl Ha TpaHc<l;>opMarnp, KOTOphie, 

KaK npaBHJIO, nponopIIHOHaJihHhI ero MOW:HOCTH H KOJIHqecTBy o6MOTOK. 

TaK, HanpHMep, MO)l(HO noJiyqHTh y,n:BoeHHoe Hanp.H:>KeHHe OT rpaHc­

<l;>opM:aTopHoro HCTOqHHKa nHTaHH.H, ecJIH BbIIlp.HMHTeJib BhlnOJIHeH no 

O.UHOilOJiynepHO,UHOH cxeMe HJIH eCJIH CeTeBOM TpaHc<l;>opMaTOp HMeeT 

BTOpHqHyIO o6MOTKY c OTBO,UOM B cepe,UHHe. TaKHe CJiyqaH MHOroKpaTHO 

onHcaHhl B JIHTepaType H I1HTepHeTe H He .HBJI.HIOTC.H qeM-TO HOBhIM. Ec­

JIH :>Ke BbIIlp.HMHTeJih BhIIlOJIHeH no MOCTOBOH cxeMe (3TO qaw:e Bcero 

npaKTHKyeTC.H p~HOJII06HTeJI.HMH), IIOJiyqHTh Y.UBOeHHOe OTHOCHTeJihHO 

6asoBoro Haµp.H)l(eHHe MO:>KHO, HCilOJlh3Y.H cxeMy, npe,UCTaBJieHHYIO Ha 

PHc.1.4. 

·c2 VD6 
1000.0 
(258) 

I
·c3 

1000.0 
(508) 

~-----+VmllT 

VD1 + VD6 K,0,202E 

I
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1000.0 
(258) 
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+2VnITT 
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Puc. 1.4. 3JieKTpl:l'IeCKaJ! cxeMa M:CTOqHHKa IlHTaHH.SI 

c 6a30BbIM H y,nBoeHHbIM ttanpmKeHHeM 
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rnaaa 1 . 3neKTpOHHble cxeMb1 111 KOHCTPYKl.4111111 

3neMeHTbl cxeMbl 111 MX Ha3Ha'feH111e 

,ll:uo,n;H&IH BbmpsMHTeJI&HbIH MOCT VD1. •• VD4. 
0KcH,ZJ;H&IH KOH,n;eacaTop C2• Crna:>K1maeT. ny JI&canHH. 

,ll:HO,ZJ;HblH YMH0'1CHTCJib VD5 ... VD6. 
Pa6oTa BbrnpaMHTeJI.s:r VD1...VD4 H oKcH.n;Horo KoH.zi;eHcaTopa C2 op­

raHH30BaHa no KJiaccuqecKoMy BapuaHTy. Oco6eHHOCTbIO cxeMbI HBJIHeT­

c.s:r IIO.ll;KJIJOqeHHe IIOJIO:>KHTeJibHOH o6KJia,Zl;KH OKCH.ll;HOro KOH.ll;eHCaTopa C2 
B paapbrn .n;Ho.n;Horo yMHO:>KHTeJI.sI VD5 .. .VD6. Ilpn 3TOM nono:>KHTeJib­

Ha.s:r nonyBOJIHa Hanp.s:r:>KeHHH aap.sr:>KaeT KoH.zi;ettcaTop C2 qepea .n;Ho.zi; VD5, 
a oTpnnaTeJibHaH rronyBOJIHa aap5I:>KaeT KoH.n;eHcaTop C3 qepea .zi;tto,n VD6, 
o6mH:H npoBo.zi; u KOH,neHcarnp C2• B peaynbTaTe B nro6oii MOMeHT BpeMe­

HH ttarrp.s:r)KeHue Ha o6KJia.zi;Kax C3 6y.zi;eT paBHO y.zi;BoeHHOMY BbIIIp5IMJieH­

HOMY Harrp.s:r)KeHHIO. qepea .zi;uo.n VD6 6y.zi;eT Teqb .n;Boiitto:ii TOK, T,e. TOK 

OCHOBHOro (6a30Boro) H ,ll;OIIOJIHHTeJibHOro (BTOpoCTerreHHOro) BbIIIp.sr­

MHTeJieH, o6ecrreqHBa5I TeM CaMblM y.n;BOeHHoe Harrp.s:r:>KeHne. 3To CJie.zi;y­

eT HMeTb B BH.n;y rrpH BbI6ope .ll;HO.ll;OB H Tpattc¢>opMaTopa .ll;JIH HCTOqHHKa 

IIHTaHH.sI. 

PaccMOTpeHHhlH BapHaHT HCTOqHHKa MO:>KeT HCIIOJib30BaTbC5I .ll;JIH 

IIHTaHH5I OTHOCHTeJibHO rrpOCTblX ycTpOMCTB c He6oJiblllHM TOKOM IIOT­

pe6JieHHH B HarpyaKe (rro OCHOBHOMY Harrp.s:rJKeHHIO .zi;o 1 A). B cnyqae 

rrpeBbIIIIeHH.sI aToro 3HaqeHH.s:r nyqIIIe npHMeHHTb KJiaccHqecKyro cxeMy, 

COCTO.s:rmyro H3 IIOHHJKaromero Tpattc¢>opMaTopa c 4:pa3BH3aHHblMH~ 
,npyr OTHOCMTeJibHO ,npyra o6MOTKaMH H BbIIIpHMHTeJie:ii. B COCTOSIHHH 

B3aHMHoii aaBHCHMOCTH BbIXo.n;oB HCToqHnKa IIHTaHHH (cM. Puc. 1.4) 
rrpH yBeJIHqeHHH TOKa B OCHOBHOH HarpyaKe HeH36eJKHbl Heo6paTHMbie 

rrponeccbr no BbIXo,ny +2Vmu· 

+4Vmrr 
VD1 

VD2 
+3VnITT 

Vex VD3 

Jl VD4 
+2VnITT 

VOS 

C1 ... C5 
VD6 100.0 

506 +Vn•r=S ... 156 

VD1...VD6 
OnopHoe 

K,!J,202A 

Puc. 1.5. 3JieKTprrqecKM cxeMa 
rrpocrnro yMHO)KH.TeJIH 

HarrpH)KeHH.H 

22 Biml!lllllllllllll-

.lJ:pyro:ii npocrnii BapHaHT IIOBbI­

IIIemrn HaIIp5IJKeHH.sl - HCIIOJib30Ba­

HHe 3neKTpOHHbIX YMHO)KHTeneii. 

CaMbr:H rrorryw1pttb1ii H ttarn.sr.n;HbIM 

rrpttMep yMHOJKnTeJI.sr B 6blTOB<;>H 

TeXHHKe - YMHO:>KHTeJib BbICOKOro 

Hanp.s:r:>KeHH.sl ,UJIH IIHTaHH.sl KHHeCKO­

na B TeJieBH3HOHHbIX IIpMeMHHKax. 

Ilo TaKOMY :>Ke rrpHHnttrry pa6oTaIOT 

Bee yMHO:>KHTeJI11 ttanp5I:>KeHH.sr, Ha 

BXO.ll; KOTOpblX IIOCTyrraIOT HMIIYJib­

Cbl Harrpa:>KeHH5I. IlpOCTblM npHMe­

poM .sIBJI5IeTCH cxeMa, IIOKa3aHHa5I 

Ha Puc.1.5. 



ManoMOll.l.Hble npeo6pa3oaaTen1.1 M YMHO>KMTen1.1 Hanpst>KeHMH 

3neMeHTbJ cxeMbl .. MX H83H8"1eHMe 

Ha Bxo.n Ynx rrocTynaioT HMIIYJihChI JIIo6on cpopMhI c 11acT0Toi1 rroBTo­

pettm110 ••• 12 Kfn; H cKBa)KHOCThIO 2 .•. 3. TaKHe HMIIYJihChI MO)KeT BhI,naBaTh 

rrpaKTH'IeCJ<H JII06oll: rettepaTOp, IIOCTpoeHHhlH IIO KJiaCCH'leCKOMY BapHaH­

TY Ha MHKpocxeMax TeXHOJIOrHH TTJI HJIH KMOII. Ba)KHO .upyroe: Ha ero 

BhIXO,l(e ,l(OJDKeH 6hITh ycTaHOBJieH TOKOBhIH KJIIO'l, 3MHTTepHbIH IIOBTOpH­

TeJih HJIH HHOH ycHJIHTeJih, HarrpHMep, B BH,l(e HeCKOJihKHX ycHJIHBaIOII.(HX 

ClffHaJI 6ycpepHbIX KOMIIOHeHTOB MHKpocxeMhI, BKJIIO'leHHhIX rrapaJIJieJib­

HO. Pa3Max aMIIJIHTy,nhJ Vnx .[(OJI)KeH 6bITh He Mettee 5 B, rrpM11eM aMIIJIHTy­

.na HMIIYJihCOB c Bhixo.na rettepaTopa .nom1rna 6hITh rrpHMepao paBHa onop­

HOMY HaIIp.H)KeHHIO + VnHT. onopnoe· 
,ll;HOAM VD1. .. VD6. Y'lHThIBa.H He6oJihmon Bhixo,nHott TOK, B cxeMe 

ncnoJih3YIOT .nno,nhI THrra K.U521, K.U522, .U220, .U310 HJIH aHaJIOrH'lHhie. 

0KCH,ZJ;Hble KOH,ZJ;eucaTopbl C1 ••• C6. Tnrr KOH,neHcaTOpoe - K50-24 HJIH 

aHaJIOfH'lHbie. 

BhIXO.l(HOH TOK AA.SI .nattttoro yJJia He rrpeBhirnaeT BhIXO,nHoH TOK reae­

paTopa, II03TOMY TaKOH YMHO)KHTeJib HaIIp.H)KeHHH CJIY)KHT ,l(JIH IIHTaHHH 

JIHIIlh OT,l(eJibHhIX MHKpocxeM HJIH KaCKa)J.OB YCTpoikrna, Tpe6yromHX IIO­

Bl~IIIIeHHOfO HarrpH)KeHmI. 

3aBHCHMOCTh HaIIp.H)KeHHH IIHTaHHH Y3Jia (VnHT) OT IIOJie3HOfO BhIXO,l(­

HOfO TOKa o6paTHO rrporropn;HOHaJibHa, T.e. 'leM BhIIIIe VnHT> TeM HH)Ke Bhl­

XO,l(HOH TOK. B ,naHHOM cxeMe MaKCHMaJihHhIM BbIXO,l(HOM TOK ,l(JIH BhIXO,na 

2 V COCTaB.Jl.HeT 40 MA IIpH VnHT. onopnoe = 6 B, AA.SI BhIXO,l(a 3 V rrpH TOM :>Ke 

ttanpH:>KeHHH IIHTaHmI yJJia - 48 MA, 4 V - 55 MA. MHHHMaJihHhIH Bhixo.n­

HOM TOK COCTaBJI.SleT IIpH Vonopnoe = 15 B AAH BhIXO,na 2V - 0.1 MA, 3V -
5 MA, 4 v - 25 MA. . 

AttaJIQfH'lHhIM o6pa30M Ha ocaoee npeAAaraeMoii: cxeMhI rroJiy11aroT 

yMHO:>KHTeJih oTpHuaTeJihHOro Hanp.H:>KeHHH, HO rrpH Tex :>Ke BXO.UHhIX rrapa­

MeTpax Vex· Pa3HHUa cocTOHT B TOM, 'ITO AAH npeo6pa3oBaHHH HMIIYJihCOB 

6a3oeoro reHepaTopa e oTpHn;aTeJihHOe ttarrpH:>Kem1e Heo6xo,nHMO H3Me­

HHTb cxeMy, T.e. BCe .l{HO,l(bl ,l(OJI:>KHhl 6hITh IlO.l{KJIIO'leHhI B o6paTHOM no­

p.H,nKe (H3MeHHIOT HanpanJieHHe KaTo,noM BHH3 (cM. PHc 1.5)), TaK :>Ke KaK 

H nee OKCH,ZJ;Hble KOH,ll;ettcaTOpbl IlOJIOJKHTeJibHOM o6KJia)J.KOH pa3BOpa11HBa­

IOTCH BJieno (CM. PHc. 1.5). KpoMe Toro, Ha rrpaKTHKe yCTaHOBJieHo, 'ITO 

MaKCHMaJibHO YMHOiKeHHOe HaIIp.HiKeHHe OTHOCHTeJibHO 6a30BOfO Terrepb 

He rrpeBhIUiaeT -3 V. CoorneTcTBeHHO .nna .npyrux BhIXO.l(HhIX HarrpH:>KeHHH 

6y,uyT HH:>Ke, T.e. -2V 11-V.B3TOM cJiyqae He y.uaeTCH rroJiyqHTh HanpH:>Ke­

HHe -4 v 6e3 H3MeHeHHH cxeMhI. 

06a npeacmaeJLemtblX eapumtma ycoeepweucmeoeauua ucmo'll.uwcoe 
numauua pacC'l/.umaubt ua MaJLOMow,uy10 uazpy31Cy. 
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3nEKTPOHHblM CMrHAnM3ATOP 
HA MMKPOC60PKE K190KT1 

M1rnpoc6opKM cepnn K190KT1, BhmycKamnnecJI JIOMO «Caewa­
Ha•, Ha MOM B3num, He3acJiy)l(eHHO 3a6bIThI pa.nnoJ1106nTeJIJIMM. A Me*.nY 
TeM am MHKpoc6opKa, co.nep)l(alllaJI IIJITb 0}.J:HOTMIIHbIX IIOJleBbIX TpaH3MC­
TOpOB M npe.nHa3HaqeHHaJI }.J:JIJI peaJIM3aUMM TOKOBbIX KJIIOqen M ycnJIMTe­
JieM aHaJIOrOBbIX cnrHaJIOB B aJieKTpOHHbIX cxeMax, no CBOMM napaMeT­
paM HnqyTb He ycTyrraeT .npyrnM aHaJIOfMqHblM MHKpoc6opKaM. 

KaK M3BecTHO, nony JIJipHhie rroJieBbie TpaH3MCTOpbI KITSO 1 ( c JII06bIM 
6yKBeHHbIM MH.ZJ;eKCOM) MO)l(HO 3aMeHMTb MHKpoc6opKOM K1014KT1, co­
.nep*aIUett qeTb1pe TpaH3ncrnpa. qTo *e KacaercJI MMKpoc6opKn K190KT1 
If K190KT2, TO en, qTo Ha3bIBaeTCJI, He }.J:OCTaJIOCb Hlf nonyJIJipHOCTM, HM 
CJiaBbI. H TeM He MeHee ee paHo cnncbrnaTb co cqeToB, o qeM CBH.neTeJibCTByror 
ee yHnBepcaJibHOCTb, HM3KM ueHa n npneMJieMbie aJieKTpnqecKne xapaK­
TepncTMKM, II03BOJIJIIOIUMe MCIIOJlb30BaTb MHKpoc6opKy B Kaqecrne KOM­
Myraropa B uenJIX MYJibTMIIJieKCOpOB aHaJIOrOBbIX CMrHaJIOB (B TOM qncJie 
B uenJIX ycnJinTeJiett 3BYKOBOM qacTOTbI - 3q), MHKpocxeMhI K190KT1 n 
KT190KT2 MO)l(HO ncnoJib30Barh n KaK c6opKy oT.neJihHbIX noJieBbIX TpaH-
3MCTopoa, c o6ne.ZJ;MHeHHbIMM CTOKaMM, B pa3JIMqHbIX pa,n;HOJII06MTeJibCKMX 
KOHCTpYKUMJIX. 

B 3anacttnKax pa.nnoJI106nreneM: HaBepHJIKa Haii,neTcJI eme MHoro He­
aocTpe6oaaHHbIX «Kopnycoa• MHKpoc6opoK K190KT1 n K190KT2, n ca­
Moe apeMJI no.npo6Ho paCCMOTpeTb 3TOT 3a6bITbIM «me.neap• aJieKTpOHHOM 
npoMbIIDJieHHOCTM. 

/!eJlO 8 moM, tlmo, ucnOJlb3YR oa1ly mOJlb1CO MU1C]JOC6op1Cy K190KT1 UJlU 
K190KT2, MOJIC1l0 3a oau1l 8etlep co6pamb CaMbte npocmbte paauoJl1o6umeJlb­
C1CUe 1C01lcmpyKu,uu, maKue, 1Ca1C npo61lu1Cu, ycUJZumeJZu, 1COMMymamopbt u 
cumaJZU3amopbt. 

HHTerpaJibHbie KOMMYTaTOpbI K190KT1, K190KT2 (3apy6e)l(Hble aHa­
Jiom coorneTcrneHHo MEM2009, ML160) o6ne.ZJ;MHJIIOT B caoeM Kopnyce 
coorneTCTBeHHo TIJITb n qeTb1pe noJieBbIX MOIT-rpaH3m;ropa c KaHaJIOM 
n-Tnna, KOTOpbie rrpn Heo6xo,n;MMOCTM Moryr 6bITb 3aMeHeHbl IIOJieBbIMM 
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3neKTpOHHblM Cl>trHanM38TOP Ha MMKpoc6opKe K190KT1 

,n:ttcKpeTHhIMH TpaH3HCTopaMH KII304A. .. KII304B, KII301A ... KII301B. 
0CHOBHa51 ¢iyHKIJ;HH paccMaTpttBaeMbIX MHKpoc6opoK - :=meKTpOHHbie rre­

peKJIIoqaTeJIH-KOMMyTaTOpbl B ycTpOHCTBaX co 3BYKOBblM CHrHaJIOM. 

3.JieKTpOHHhie nepeKJIIOqaTe.JIH, peaJIH30BaHHbie Ha no.JieBbIX TpaH3HCTO­

pax, BXOi'l:Hll{HX B COCTaB paccMaTpHBaeMbIX MHKpoc6opoK BO BXOi'J:HbIX u;e­

rrax, no3BOJIHIOT cBecTn K MMHHMYMY HaBo,n:Kn Ha KOMMyTnpyeMhie uerrn, 

yrrpomaIOT KOHCTpyKIJ;MIO ycTpOMCTBa H IIOBbIIIIaIOT ero Ha,l(eiKHOCTb. B ac­

xo,n:HOM COCTOHHHH BCe TpaH3MCTOpbI MHKpoc6opKH 3aKpbITbl. 

PaccMaTpnBaeMhie MttKpoc6opKtt xopomo 3apeKOMeH,n:OBaJIH ce6H 

KaK MaJIOMOIIJ;Hhie :=meKTpOHHhie KJIIOqn M ycHJIHTeJIM TOKa . .llJIH 3THX 

ycTpOHCTB He rrpe.n:ycMOTpeHO OT,n:e.JibHOfO IIHTaHHH: HMeeTCH o6mn:i1: 

rrpoBo,n:, KOTOpbIH o6'he,n:HHHeT COOTBeTCTBeHHO ,n:Ba If.JIM IIHTb 3.JieKTPOH­

HblX KJIIOqe:i1: (B 3aBHCHMOCTH OT THIIa MMKpoc6opKH), KaK IIOKa3aHO Ha 

Puc.1.6. 

-Vn -v. 
8 ... 226 8 ... 226 

K190KT2 K190KT1 

Puc. 1.6. CxeMa 110,nKJiroqemu1 aHaJioroBhIX KJiroqeii 
M11Kpoc6opoK K190KT211 K190KT1 

HarrpH:>KeHne rrnTaHHH 8 ... 22 B rro.n:aeTCH Herrocpe.n:crneHHO Ha Harpy3-

KY (pe.Jie). YnpaB.JieHMe 3JieKTpOHHhIM KJIIOqoM peaJIHJYIOT no,n:aqe:i1: no­

TeHu;nana Ha COOTBeTCTBYIOII{HH BXO,n: o6mero rrpoBo,n:a c IIOJIOJKHTeJibHbIM 

ITOTeHIJ;HaJIOM ( + ). 
He.n:ocTaTKOM MHKpoc6opKn HB.JIHeTCH ee cneu;n¢iuqecKoe oTpttu;aTeJih­

HOe ( OTHOCHTeJihHO o6mero npoBo,n:a) IlHTaHHe. 0,n:HaKO, HeCMOTpH Ha 3TO, 

c ee IIOMOII{bIO MO:>KHO peaJIH30BaTb pa3.JIHqHhie 3.JieKTpOHHbie ycTpOHCTBa. 

0,n:HHM H3 rrpnMepoB 3JieKTpOHHbIX cxeM, B KOTOpbIX HCITOJib3YeTCH 

K190KT1, HB.JiaeTcH cxeMa qyBcTBMTe.JihHoro cnrHaJIH3aTopa, rroKaJaHHa51 

Ha Puc.1.7. 
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rnaaa 1. 3neKTpOHHble cxeMbl M KOHCTPYKl-'MM 
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Puc. 1. 7. 3JieKTpH'ieCK<UI cxeMa 'iYBCTBHTeJihHOro CHTIIaJIH3aTopa 

3neMeHTbl cxeMbl ... MX H83H8'19HMe 

IloJieuoii TpaH3HCTOp DA1. MHKpoc6opKa noJieBbIX TpaH3HCTopoB 

DA1 noTpe6m1eT o'!eHh MaJihIH TOK - Mettee 0.08 MA. 3rn Kaqecrno y.uo6-

HO llCilOJib30BaTh B pa3JIH'!HbIX CHrHaJIH3aTopax COCTOSIHHH (napaMeTpH­

qeCKHX CHrHaJIH3aTopax ). 

Pe3HCTOP R2• IIepeMeHHhIH pe3HCTop PII1-63M mm aHMOrH'!HbIH c 

JIHHeM:ttoM: xapaKTepHcTHKOH H3MeHeHHSI coupoTHBJieHHH. EcJIH CHrHaJIH-

3aTop HCilOJib3yeTCSI )l;JIH KOHTPOJISI <l:>HKCHpOBaHHOro Hanpa:>KeHHSI, nocJie 

HaCTpOHKH nepeMeHHblH pe3HCTOP MO:>KHO 3aMeHHTb IlOCTOSIHHbIM c COOT­

BeTCTBy10mHM conpoTHBJieHHeM. 

IIpe.zi;noJIOJKHM, 'ITO .UBH:>KOK nepeMeHttoro pe3HCTOpa R2 H3Ha'!aJihHO Ha­

xo.zi;HTca B HH:>KHeM (CM. PHc. 1. 7) noJio:>Kemm. Tor.ua no .zi;aHHOH cxeMe npH 

Hanpa:>KeHHH mnaHHH KOHTpOJIHpyeMoro Y3Jia ( Vmrr) CBbIIIIe 7 B 3BYKOBOH 

KancIOJib co BCTpoeHHblM rettepaTopoM He aKTHBeH. IlpH yMeHbllleHHH KOHT­

pomipyeMoro aanpa)KeHHa .uo 7 B H HH:>Ke Ha Bhixo.ue Tpatt3HCTopa DA1 no­

SIBHTca HanpSIJKeHHe BblCOKOro ypOBHSI, 6JIIi3KOe K KOHTpOJIHpyeMoMy, H 3By­

KOBOH KanCIOJib Ha'!HHaeT reHepHpOBaTb O,ZJ;HOTOHaJibHblH CHrHaJI 3BYKOBOH 

qaCTOTbl (3q). lfaMeHSISI conpOTHBJieHHe nepeMeHHOro pe3HCTOpaR2, MO)KHO 

yCTattOBHTh nopor cpa6aTb1BaHHSI napaMeTpH'IeCKoro CHrHaJIH3aTopa. 

Pe3HCTOpbI R1 H R3 ••• R7• THn pe3HCTopoB - MJIT-0,125. 

3uyKoBoii KancIOJih HAL THn Kanc10Jia _:__ FY-14A, KPI-1410 co 

BCTpoeltHbIM rettepaTopoM 3BYKOBOH qacTOThI HJIH a1tanorn'!Hbie. MoX<HO 

npMMeHHTb H .upyroM: HH,ZJ;HKaTOp, HanpHMep CBeTO,ZJ;HO,ZJ;. 

oJiaro.zi;ap» npHMetteHHIO B MHI<poc6opKe K190KT1 noJieBbIX Tpatt3HC­

TopoB y.zi;anocb noJiy'IHTh oqeHb lIYBCTBHTeJibHOe ycTpolicTBO KOHTpOJISI 

BXO,UHOro Hanpsi:>KeHHSI. Pa3HHIJ:a MeX<.UY COCTOJIHHeM BKJIIO'IeHUSI H OT­

KJIIO'IeHHSI 3BYKOBoro CHrHaJIH3aTopa cocTaBJrneT Bcero 80 MB. 
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3neKTpOHHblH CMrHanM3aTop Ha MMKpoc6opKe K190KT1 

3neMeHTbl c6opKM 

IloJieBbie TpaH3HCTOpbl, COCTaBJIHIOIIIHe MHKpocxeMy, IlO.D;KJIIO':leHbl 
nocJie.n;oBaTeJibHO, T.e. Bhixo.n; nepBoro KJIIO':la KK1 coe.n;11HeH c Bxo.n;oM BTO­
poro, Bhixo.n; BToporo - c Bxo.n;oM TpeThero, a Bblxo.n; TpeThero KJI101:1a KK3 
(BhIBo.n; 8 DA1) coe.n;HHeH o.n;HoBpeMeHHO c Bxo.n;aMH .n;Byx nocJie.n;HHX KJII0-
1:1ei1, BKJIIO':leHHblX napaJIJieJibHO JI.JISI yBem-11:1emu1 MOUI.HOCTH BblXO)l,HOro 
c11maJ1a. B pe3yJihTaTe y.n;aJIOCh .ztOCTHrHyTh yBeJI111:1eHm1 BhIXo.n;aoro TOKa 
- K 06'he.n;11HeHHhIM BbIBo.n;aM 10H12 MHKpoc6opKH DA1. MO)KHO no.n;KJI10-
1:1aTh ciffHaJIHJarnp c TOKOM noTpe6JieHHH .n;o 80 MA IlpH 6oJiee MOIIIHOH 
Harpy3Ke npo6JieMa pemaeTCH HeHaMHoro CJIOiKHee: .D;OCTaTO':IHO yCTaHo­
BHTb Me)K.l(y Bhixo.n;oM DA1(BhIBO.D;hI10 H 12) H Harpy3KOH (CHrHaJIHJaTo­
poM) TOKOBbIH KJIIO':I Ha IlOJieBOM HJIH 6HnOJmpHOM TpaH3HCTOpe. 

B yCTpoiicrne .n;onycTHMo npHMeHHTh MHKpoc6opKH K190KT1A, 
K190KT1II. 

KoHTpoJIHpyeMoe HanpH)KeHne nHTaHHH cnmaJIH3aTopa MOiKeT aaxo­
.n;HThCH B npe.n;eJiax 8 ... 22 B, 'ITO noJBOJIHeT ncnoJib30BaTh CHrHaJIH3aTop 
)!,JI.II pa3JIH':IHblX neJieH, B TOM ':IHCJie B Ka'!eCTBe TeCTepa IlOCTO.sIHHOro Ha­
npHiKeHirn, npH peMOHTe H npo<t>HJiaKTHKe HencnpaBHOCTeH :3JreKTpH1:1ec­
KHX nenei1 aBTOM06HJIH. 

)lJIH pa6oTbI B ceTHX c nocrn.sIHHhIM aanpH)KeH11eM 24 B ( aanp11Mep, Ha 
rpy3oBoM aBTOTpaHcnopTe) Me)K.l(y 5-M 116-M Bbll3o.n;oM MHKpoc6opKH DA1 
11 + VnnTCJie.n;yeT BKJIIO':IHTh orpamI':IHBaromui1 pe3HCTOp R7 conpoTHBJieHH­
eM 56 ... 82 OM 11 cTa6HJIHTpon VD1 (Ha nanpH:>Kenne CTa6m!H3a1JHII 
17.:.22 B), ':IT06hI 3aIIIHTHTb MHKpocxeMy OT nepeHanpsrn<enm1 (Ha cxeMe 
:3TO noKa3aHO nyHKTHpoM). . 
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CEHCOPHOE YCTPOMCTBO C Y3nOM 
eel• •.AASILUErO» YnPABnEHMSI 
HArPY3KOM 

Cpe,n:H MHOfO'IHCJieHHblX OIIHCaHHH ceHcopOB H TpHrrepoB B COBpeMeH~ 
HOH TeXHH'IeCKOH JIHTeparype .n:JU1 pa.n;HoJIIo6HTeJiei1: MO:IKHO BCTpeTHTh cxe­

MhI ycTpOHCTB npaKTH'IeCKH Ha JII06oi1: BKyC. IlocJie Toro KaK JIOrH'IeCKHe 

MHKpocxeMbI c noJieBbIMH TpaH3HCTopaMH, BKJIIO'ICUI KMOil-MHKpocxeMhI, 

CTaJIH lliHpOKO )l;OCTYllHbl, C03)l;aTb ceHcopnoe ycTpOHCTBO He rrpe,n:CTaBJl$1eT 

6oJibIDOro Tpy.n:a. TeM He MeHee Ka)I()l;CUI H3 HHX HMeeT CBOH )l;OCTOHHCTBa H 

CBOH He)l;OCTaTKH, 'ITO rrpe.n:rroJiaraeT HaJIH'!He KOHCTpyKTopcKOH HHIDH )l;Jl.H 

noBaTOpCKHX pemeHHH H ycOBepmeHCTBOBaHHH B aTOH o6JiaCTH. PemHB cKa-

3aTb CBOe CJIOBO no .n;aHHOH TeMe, npe.n;JiaraIO 'IHTaTeJI.HM OllHCaHHe HeCJIO)l(­

HOfO aJieKTpOHHoro ycTpOHCTBa, CO'IeTaIOlil;ero TpHrrep (Y3eJI c .ll:BYM.H yc­

TOM'IHBbIMH COCTO.HHH.HMH) H ceHCOpHblH y3eJI, 6Jiaro.n;ap.H KOTOpoMy TpHr­

rep ynpaBJI.HeTC.H npOCTbIM npHKOCHOBeHHeM K ceHCOpHOMy KOHTaKTy. ,llBa 

ycToll'IHBhIX cocTO.HHH.H TpHrrepa B co'!eTaHHH c ceHcopHbIM y3JIOM o6ecne­

'IHBaIOT cJie.n:YIOmHli pe:IKHM <l>YHKnHoHHpoBaHH.H: o,n:HH pa3 KOcHyJic.H ceH­

copa - CBeT BKJIIO'IHJIC.H, BTOpOH pa3 KOCHYJIC.H - ceHcop BbIKJIIO'IHJIC.H. 

PeKoMeH.n;yeMoe ycTpolicTBO MO:IKHO HCIIOJih30BaTb B mHpOKHX npe.n:e­

Jiax - OT BblKJIIO'IaTeJI.H HO'IHHKa (6pa) HJIH Y3Jia ynpaBJieHH.H BeHTHJI.HTO­

poM, .n:o HrpymeK pa3JIH'!Horo Ha3Ha'!eHH.H. IlpH 3TOM CJie,n:yeT HMeTb B BH­

.n:y He TOJibKO o6JiaCTb npHMeHeHH.H yCTpOHCTBa, HO H ero KOHCTpyKTHBHbie 

oco6eHHOCTH. TaK, HarrpHMep, ceHcopoM Mo:IKeT 6hITh JII06oli TOKonpoBo­

.n:.si:mwli rrpe,n:MeT, HMeIOlil;HH conpoTHBJieHHe OT HeCKOJibKHX OM .n:o ,n:eC.HT­

KOB MeraoM. B qacTHOCTH, aTo Mo:IKeT 6hITh ,n:eKopaTHBHhIH nBeTOK B ropm­

Ke, TaK KaK ero CTBOJI, JIHCTb.H, 3eMJI.H H Kopnyc nBeTO'IHOfO ropmKa .HBJI.H­

IOTC.H ceHcopaMH. :'.horo MOJKHO .n;ocTH'Ih, ecJIH B Kaqecrne ceHcopa 

HCllOJib30BaTb MeTaJIJIH'IeCKHH IDTblpb, KOTOpbIH BOTKHYT B 3eMJIIO nBeTo­

'IHOfO ropmKa Ha 2 .. .10 CM H aJieKTPH'IeCKH coe.n;HHeH c BXO)l;OM 5 MHKpo­

cxeMbl DD1 (PHc. 1.8). 
IlpeHMymecrno ,n:aHHOH pa3pa60TKH nepe.n: yJKe H3BeCTHbIMH cxeMaMH 

COCTOHT B TOM, 'ITO COBMem;eHHOe YCTPOHCTBO peaJIH30BaHo Bcero Ha o.n:­

.HOH MHKpocxeMe K561TJI1 ('ITO roBopHT o npocrnTe KoHcTpyKnHH), a 

TaK:lKe B oco6eHHOCTH ynpaBJieHH.H JiaMUOH HaKaJIHBaHH.H. 3TOT y3eJI He 

COBCeM 06b1'!eH. ,lleJio B TOM, 'ITO 6Jiaro.n:ap.si: ~He CTaH.n;apTHOMY~ ynpaBJie­

HHIO THpHCTOpOM rro,n:aqa CHHYCOH)l;aJibHOro Hanp.H:IKeHirn OT OCBeTHTeJib-
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CeHcopHoe ycTpOMCTBO c y3JloM cci.qaAHll.\ero» ynpaaneH111H Harpy3KOM 

HOH ceTM Ha JiaMIIY HaKaJIMBaHMJI rrpoMcxo,uMT Ha Ha~aJihHOM yqacTKe CM­
HYCOM.UhI, T.e. Kor.ua MfHOBeHHaJI BeJmqMHa HanpmKeHMJI Jie3HaqMTeJihHa. 
IlmnoMy JiaMrra HaKaJIMBaHMJI He 6y,ueT IIO,UBepraTbCJI rreperpy3KaM B MO­
MeHT BKJIIoqeHMJI (caMhIH orracHhIH MOMeHT B «:iKM3HM~ aJieKTpoJiaMrr). Ta­
Koe perueHMe II03BOJIJieT o6ecrreqMTb Ha.n;e:iKHOCTh pa6oTbI JiaMIIhI M coxpa­
HMTh ee pecypc B cJiyqae peaJ11rna1IMM ,upyro:it cxeMhI yrrpaBJieHMJI JiaMrro:it B 
ceTM 220 B. 3JieKTpMqecKaJI cxeMa yCTpoifcrna rroKa3aHa Ha PHc. 1.8. 

K 14abla.001 

001 K561TJ11 

FU1 
.SA 

~----K7Bb18. 001 

Puc. 1.8. 3JieKTpw1ecKru:1 cxeMa cettcopttoro ycTpoikTBa 
c y3JIOM «ma,zv1mer01> yrrpaBJiemrn ttarpyaKott 

3neMeHTbl CX8Mbl Ill I/IX H83H8'f8HM8 

MHKpocxeMbI DD1.1 ... DD1.4. 06pa3yIOT .UBYXKacKa.n;HyIO cxeMy 
TpMrrepa c qyBCTBMTeJibHbIM BXO.l(OM. 

Ha;1wme mupucmop1wzo 3Jletcmpomwzo Y3lla o6ecner:tueaem npatcmu'l/,eC­
KU 6ecwyMHoe ynpaelleHue 11azpy3KOU. 

Ceucopubrii KOHTaKT E1. BhlIIOJIHJieT cpyHKllMIO .n;aTqMKa. Ilpe.ucrnBJIJI­
eT co6oif MeTaJIJIMqecKyIO IIJiaCTMHy IIJIOIIIa,llblO 25 ... 30 CM2, Bbipe3aHHYIO . 
113 :iKecnIHOH .n;eKopaTHBHOH pemeTKH aKyCTHqecKHX CHCTeM J1106oii: Map­

KH. IlJiacTHHa MO:iKeT HMeTb JI106y10 HY:iKHYIO cpopMy (Kpyr, KBa,upaT). 
IlepeMeHHOe HaIIpJI:iKeHHe, HaBe,ueHHOe B TeJie qeJIOBeKa, KOHTaKTHPYJI 

c ceHcopoM Et> BJIHJieT Ha KOMIIOHeHThI MMKpocxeMbI DD1.1 H DD1.2 H 
TeM caMbIM crroco6cTBYeT nepeKJ1roqeHMIO 611CTa61rnhttoii: 5l'leHKH 
RS-TpHrrepa, o6pa30BaHHoii: aJieMeHTaMM DD1.3, PD1.4, BO BTopoe 
ycToJi:qMBOe COCTOJIHHe. 
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rnaaa 1 . 3neKTpoHHble cxeMbl M KOHCTPYKl-'MM 

OrpaHH'IHTeJI&HblH pe3HCTop R2• llepe3 3TOT pe3ucrnp K Bhixo.z:i:y aJie­
MeHTa DD1.3 no,z:i:KJI10qaeTCR ycmrnTeJib TOKa Ha TpaH3HCTope VT1. 

TpaH3HCTOp VT1. BbIIIOJIHReT <i>YHKUHIO ycuJIHTeJrn, KOTOpbIH ynpaB­
JIReT THpucrnpoM VS1. CocTORHHe Tpatt3HCTOpa VT1 H THpucrnpa VS13a­
BHCHT OT JIOfHqecKoro COCTORHHR Ha BblXOJJ:e TpHrrepa. Mo)KeT 6bITb 3aMe­
HeH KT3107 c HHJJ:eKCaMH B, r, ,l(, )!(, ll, JI, KT361f ... KT361,l(, 
KT814B ... KT814f. 

B COCTORHHH BbICOKOfO JiomqecKOfO ypOBHR Ha BblBOJJ:e 10 MHKpocxe­
Mbl DD1.3 Tpatt3HCTop VT1 H THpHcTop VS1 3anepTb1; B cocTORHHH mrn­
Koro ypoBHR - OTKpblTbl. 
· THpHCTop VS1. Tn:n THpucrnpa - KY201K. .. M, KY202K. .. M, 

T 112-10 HJIH aHaJiomqttbIH. 
JlaMna uaKaJIHBaHHJI EL. 5IBJIReTCR Harpy3Koii: JJ:JI5I THpHcrnpa VS1. 

BMeCTO Hee MO)KHO liCITOJib30BaTh JII06y10 ITOJJ:XOMIUYIO aKTHBHYIO Ha­
rpy3KY c MOJUHOCThIO rrolpe6Jiemrn: .no 60 BT. Ilpn 6oJiee MOIUHOH tta­
rpy3Ke nrpHCTOp 3aMeHReTC51 6oJiee M0JUHbIM H ycTaHaBJ11-1BaeTCR Ha Ten­
JIOOTBOJJ:. 

5JqeliKa RS-TpHrrep~ rrepeKJI10qaeTCR IIOTeHIJ;HaJiaMH HH3K0f0 ypOBHR 
no Bxo,z:i:aM (BbIBOJJ:aM) 8 H 13 coorneT.cTBeHHo KoMnotteHTOB DD1.3 H 
DD1.4. IlpH STOM Bxo.z:i: 811'.MeeT 3HaqeHue S (Set - BXOJJ: ycTaHOBKH 1), a 
BXOJJ: 13 - 3HaqettHe R (Reset - BXOJJ: ycTaHOBKH 0) cxeMbI Tpurrepa. Ha 
BXOJJ:hI RS-rpurrepa no.z:i:a10TcR nepeKJiroqaromue CJffHaJihl. c oTpuuaTeJih­
HhIM IIOTeHUHaJIOM. 

Y,z:i:ep)KHBaIOIUHH R-:Bxo.z:i: (BbIBOJJ: 13 DD1.4) coe,z:i:HHeH c BhIXOJJ:OM 
MHKpocxeMbI DD1.3, a y,li;ep)KHBalomu:H S-Bxo.z:i: (BhlBOJJ: 8 DD1.3) - c BhI­
xo,z:i:oM MHKpocxeMhI DD1.4, B pe3yJihTaTe qero 06pa3yeTCR 3aMKHYTa51 neT­
JIR. o6paTHOH CBR3H JJ:JIR uu<PpoBbIX curnaJIOB. oJiaro.z:i:apR TaKOMY peIIIe­
HHIO npH Ka*JJ:OM KacaHHH ceHcopa Et HH3KHH ypoBeHh HanpR)KeHHR, yn­
paBJIRIOIIJ;HH TpttrrepoM, 6y.z:i:eT npucyTcTBOBaTh TO Ha Bhrno.z:i:e 8 DD1.3, TO 
Ha Bhrno.z:i:e 13 DD1.4. CoorneTCTBeHHO c KIDKJJ:hlM npHKOCHOBettueM uu<P­
poBoif CHrHaJI Ha Bh1xo,z:i:ax RS-Tpttrrepa 6y,z:i:eT MeHRThCR. 

.HenoJIJIPHMii KoHJJ;eucaTOp C1• 06ecne1mBaeT cJie.n;y10my10 HaqaJib­
HYIO yCTaHOBKy Y3Jia: ycToifquBoe cocTORHHe Tpttrrepa coxpam1eTCR, noKa 
Ha ycTpo:Hcrno no.z:i:atto ttanpmKeHMe nMTaHMH. B MoMeHT no.n;a'IH nHTaHIDI 
TpHrrep ycTaHaBJIMBaeTCR TaK, qrn: 

Ha BbIBo.n;e 10 MHKpocxeMhI DD1.3 npucyTCTByeT .BhICOKHH ypoBeHb 
HanpR)KeHHR; 

TpaH3MCTOp VT1 H THpHcTop VS13anepTb1; 
JiaMna HaKaJIHBaHHR EL1 norarnetta. 
Tun KOH.ZJ;eHcaTopa - KM6 HJIH aHaJiomqHbJH. 
,Zl;HO.A VD2. OcttoBHOH KOMnoHeHT cxeMbl. 06ecrrequBaeT CJie.n:yIOIUHH 

xapaKTep pa6oThl y3Jia: ecJIM Ha Bhrno.n:e 10 MHI<pocxeMbl DD1.3 npu-
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cyTCTByeT HH3KHM ypoBeHb aarrp5DKeHHH, TpaH3HCT-Op VT1 OTKpbIT rnr.n.a, 
Kor.n.a Ha .n.no.n.e VD2 na.neHne HanpH)KeHHH MeHhIIIe, 'IeM Ha CTa6mrnTpoHe 
VD1. B ocTaJihHoe BpeMH TpaH3HCTop VT1oKa3hIBaeTCH3arrepT. IlocKOJib­
KY np011ecc OTKpbIBaHHH TpaH3HCTOpa npoHCXOAHT B COOTBeTCTBHH c CHHy­
COH,lJ.aJibHhIM H3MetteHHeM rrepeMeHHOro HanpH)KeHmI B OCBenneJibHOM ce­
TH 220 B c qacrnrnli 50 f11, c TaKOM )Ke qacTOTOM rrocryrraIOT Ha JiaMny Ha­
KaJIHBaHHH HMIIYJihCbl, OTKpbIBaIOIIIHe TpaH3HCTOp H COOTBeTCTBeHHO 
THpHcTop, 11 <t>opM:npoBaHHe 3THX HMIIYJihCOB npoMcxo.n.rrT B Haqa.ne Ka)K­
.n.oro rrepno.n.a crrttycon.n.hl. 

0KCH,ZJ;HbIH KoH,ZJ;eHcaTop C2. Crna)KHBaeT IIYJihca11nn HarrpH)KeHHH. 
THn KOH.n.eacarnpa - KS0-24, KS0-35 Ha pa6oqee HanpH)KeHne He HH)Ke 
25 B. 

Cta6HJIHTpOH VD1. 3aIIIHIIIaeT yCTpolicrno OT nepeHanpH)KeHHH B oc~ 
BeTHTeJihHOM ceTH 220 B, qto oco6eHHO Ba)KHO B HoqHoe BpeMH H B ceJib­
CKMX ycJIOBHHX. Tun crn6nJIHTpoHa - JII06oi1:, paccqnrnHHhIM Ha HanpH)Ke­
HHe CTa6mrn3aIIMH 12 ... 15 B, HanpnMep ,l{814,l{. 

OrpaHH'IHTeJibHblH peaHcTop R4. BhmOJIHHeT TY )Ke <l>YHKIIHIO, qTo H 
CTa6HJIHTpOH VD1. 

3JieMeHTbl VD3, R4, C2 H VD1 o6pa3yIOT 6eCTpaHccpopMaTOpHhIH nc­
ToqHHK mnaHHH. 

BMnpBMHTeJlbHbIH ).J,HO).J,HbIH MOCT VD4 ... VD7. Tttn AHOAHOM 
c6opKH - KU402A, KU405A, KU407 A mrn .n.ttcKpeTHhle .n.110.n.h1 Tnna 
K,ll105E ... K,ll105B, K,ll243f, 1N4004 .. .1N4007. 3TH )Ke peK0MeH.n.a1111H Ka­
caIOTCH B03MO)l(Hoii 3aMeHhI .n.no.n.oB VD2 n VD3. 

IlocTOflHHble peaucTopbI R1 ... R3, R.i;. Tttrr pe311crnpoB - MJIT-0,25, 
C2-33. 

CeeTo)J.Ho.zi; HL1. Tttrr cBern.n.no.n.a - AJI307EM HJIH aHa.nomqHbIM. 
ToK rroTpe6Jiemrn yCTpolicrna (6e3 yqern TOKa noTpe6JieHHH JiaMIIhI 

HaKaJIHBamrn) He rrpeBbIIIIaeT 12 M:A. IlpH Heo6xo,lJ.HMOCTH MHKpocxeMy 
K561TJI1 MO)KHO 3aMeHHTh ee 3apy6e)l(HhIM aHa.noroM 
CD4093A. .. CD4093B. 

IJoqeMy )Ke npH pa3pa6oTKe KOHCTPYKIIHH 6bIJia Bb16paHa Bce-TaKM 
MHKpocxeMa K561TJI1? 

,l{eJio B TOM, qTO MHKpocxeMa cnpoeKTHpOBaHa KaK qeTblpe He3aBHCH­
MbIX JiomqecKnx 3JieMeHTa 2H-HE c TpHrrepoM lliMHTTa; o6Jia,naeT BhlCO­
KOM qyBCTBHTeJibHOCTblO no BXO,ll.y, HMeeT BblCOKYIO IIOMeX03aIIIHIIIeHHOCTb 
(.n.o 45% OT VnHT); npe.n.eJibHO MaJiblM pa6o'<JHM TOK IIOTpe6JieHHH H MO)KeT 
pa6ornTh B umpoKoM .n.nana3oHe rrnTaIOIIIHX HanpH)KeHHM (3 ... 15 B). HMeH­
HO BbICOKaH IIOMexo3aIIIHIIIeHHOCTb BXOAOB MMKpocxeMbI OT CTaTnqecKoro 
3JieKTpnqecTBa H rrpeBbIIIIeHH» Hanp»)KeHH» BXO.ll.HblX ypoBHeH Il03BOJI»eT 
HCilOJih30BaTh ee B .n.aHHOM KOHCTPYKIIHH, co.n.ep)KaIIIeli ceHcop. 
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rnaea 1 . 3neKTpOHHble cxeMbl Ill KOHCTPYK~llllll 

3neMeHTbl c6opKM 

y CTpOHCTBO co6ttpaeTCH Ha MOHTa:>I<HOH IIJiaTe H 3aKpeIIJIHeTCH B Kop­

rryce H3 .n;mmeI<TpMKa. IlpH MOHTaJKe CTpeMHTCH MHHHMH3HpOBaTh ,l(JIHHY 

BhIBO,l(OB 3.JieMeHTOB cxeMbI H TaKHM o6pa30M yMeHbIDHTh BJIMHHMe 3.JieKT­

pttqecKMX rroMex. CttJioBaH qacTh MOHTMpyeTc» TaK, qT06b1 KoprrychI TMpttc­

Topa M BbIIIpHMMTeJihHhIX ,l(HO,l(OB (B CJiyqae rrpMMeHeHHH ,l(MCKpeTHbIX ,l(H-

0,l(OB) He MMe.JIM HecaHKllJiOHMpOBaHHOfO KOHTaKTa c .n;pyrMMH 3.JieMeHTaMM .. 

Pacnpe,n;eJieHMe cpa3 rrpM no,n;KmoqeHMM ycTpoiicrna K ocBeTMTeJihHOH 

ceTM He MMeeT rrpMHUHIIHaJihHOro 3HaqeHMH. qyBcTBMTeJihHOCTh y3Jia, pea­

mpyroIIJero Ha ceHcop E1, KoppeKTMpyeTCH pe3IICTOpoM R7 (noKaJaH Ha 

cxeMe nyHKTttpoM): nptt yBeJittqeHMH conpoTMBJieHMH R7 qyBCTBMTeJib­

HOCTh CeHcopa IIOBhIIDaeTCH, rrpH yMeHhIIIeHMM - CHMJKaeTCH. TaKMM o6pa-

30M, rropor qyBCTBHTeJibHOCTH MO/KHO 3a,l(aTh ,l(OCTaToqHhIM ,l(JIH cpa6aThI­

BaHMH .n;aJKe OT cJiyqaiiHoro npMKOCHOBeHMH ,l(OMaIIIHero IKHBOTHOfO HJIH 

TOJihKO OT rrpOBO,l(HIUeii qacTH TeJia qeJIOBeKa. 

B aBTopcKOM BapttaHTe ,n;JIMHa coe,n;MHMTeJihHOro rrpoBo,n;a Herroc­

pe.n;crneHHO OT BhIBO.n;oB 2 M 5 MMKpocxeMhI DD1 .no ceHcopHoii nJiaCTMHhI 

E 1 COCTaBJIHJia 25 CM. 06hrqHo 3TO He3KpaHMpOBaHHhIH m6KHH rrpoBO,l( 

Tttrra MIT<l> ceqeHMeM 0.8 ... 1 MM2, ,n;JIMHa KOTOporo He .n;oJIJKHa rrpeBhimaTh 

30 CM. B 3TOM cJiyqae pe3MCTop R7 He HyJ1Ce1t, TaK KaK yaeJI pa6orneT 6e3 

c6oeB H JIOJKHbIX cpa6aTbIBaHIIH. 

EcJIII B CMJIY o6'heKTMBHhIX rrpttqIIH, o6ycJIOBJieHHhIX KOHCTPYKTMBHhI­

MM oco6eHHOCTHMM MOHTaJKa yCTpoiicTBa, .n;JIMHa rrpoBo,n;a rrpeBhIIIIaeT 30 CM, 

B03MOJKHbl JIOJKHbie cpa6aThIBaHMH, rrpOMCXO,l(HIUMe OT 9.JieKTpMqecKHX rro­

Mex B ocBeTMTeJibHOH ceTM 220 B, HarrpMMep rrpII no.n;KJIIOqeHIIM yTrora MJIM 

3.JieKTpoqaiiHMKa. B ,n;aHHOM cJiyqae pe3MCTOp R7 (rroKa3aH Bmrny cxeMbI Ha 

Puc. 1.8 nyHKTHpOM) aoJlJICe1t 6btmb (J1CJl10t{,e1t (J cxeMy, qrn6bI IlOJIHOCTbIO 

HCKJIIOqHTb JIOJKHbie cpa6aTbIBaHIIH. 

IIpe,n;JiaraeMoe yCTpo:HcTBo y.n;o6Ho B McnoJih30BaHHH eIIJe H rroToMy, 

qTo B HeM rrpe.n;ycMOTpeH yJeJI HH,l(MKaUMH COCTOHHHH Tpttrrepa Ha CBeTo­

,l(HO.n;e HL1. Ilptt OTKpbITbIX TPaH3HCTOpe VT1 H THpttcrnpe VS 1 H cooT­

BeTcTBeHHO BKJiroqeHHOH JiaMrre EL1 CBeTO,n;Ho.n; HL1 6y.n;eT cBeTHTbCH. 

5IpKOCTb CBeqeHIIH 3aBHCMT OT corrpoTHBJieHHH orpaHHqllTeJibHOfO pe3MC­

rnpa R5 uerrII KOJIJieKTopa VT1. Ilptt HHOM cocTOHHMH Tpttrrepa cBeTo.n;Ho,n; 

6y.n;eT norameH. 3ToT y3eJI HH.l(MKaUIIM y.n;o6eH rrpM KOHTpoJie pa6orncrro­

co6HocTM yCTpo:Hcrna, ecJIII, HarrpMMep, JiaMna HaKaJIMBaHMH mm 3.JieMeH­

ThI yrrpaBJieHIIH He HCIIpaBHbI. 

IlpII MCIIhITaHHHX ycTpoiicrna aBrnp, noMMMO rrpoBo.n;a MIT<l>, ttcnoJih­

aoBaJI 3KpaHMpoBaHHbIH coe.n;MHMTeJibHblH rrpOBO,l( OT BbIBO,l(OB 2 M 5 MMKpO­

cxeMbl DD1 K ceHcopy E1, coe.n;HHMB 3KpaH c oTpttuaTeJibHhIM IIOJIIOCOM IIC­

ToqHMKa nMTattHH. PeJyJihTaT OKa3aJICH yJJ;OBJieTBopttTeJibHbIM - BJIHHHMe 

rroMex yJJ;aJIOCb tta6eJKaTb rrpM MMHe rrpoBoJJ;a 1 M. 0JJ;HaKo npttMeHHTh aKpa-
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CeHcopHoe ycTpo'1cTao c y3noM <<l.l.\8AS11.l.\ero» ynpaaneHMSI Harpy3KOM 

HHpoBaHHbIH rrpoBOi'{ B aaHHOM CJiyqae Mmrmo TOJibKO rrpn IIHTaHHH OT HC­
TOqHHKa c faJibBaHH'JeCKO:ii pa3B5l3KO:ii OT ceTeBoro nanpH)KeHlUI. 

Ycmpoucmeo e aamto.M. ucnoJ111,e1tuu numaemat 1tenocpeacmee1t1to om oc­
eemumellbHou cemu nepe.M.e1t1tozo m01ca 220 B u He U.M.eem lll!lb8a1tu11eC1wu 
pa3BR31Cu. Iloamo.M.y npu pa6ome c HUM. 1teo6xoaU.M.o co6moaamb ocmopoJ1C-
1tocmb. MoHmaJIC aJ1e.M.e1tmoe cJledyem npoU3eodumb npu noJ1Hocmb10 omco­
eduHeHHO.M. om cemeeozo 1tanpRJ1Cemm ycmpoucmee. Iloclle c6op1CU ycmpoucmea 
nepeoe B1<ll1011e1tue dollJICHO BbtnOllHRmbCR c no.M.OlJ.'1b10 cma6UJ1U3Upoea1t1tozo 
ucmo11HuKa moKa c no1tuJ1Ca101J.'1U.M. mpa1tc<}Jop.M.amopo.M. u c Bb1Xoa1tbl.M. 1tanpa­
:J1Cettue.M 9 ... 15 B ( npeaeapumellbtto omcoeduttutJ yJell ynpaeJleHUR ttalpy3Koi1 
u alle.M.ettmbt 6ecmpa1tc<}Jop.M.amop1tozo ucmo11Hu1Ca numaHua). OmpU1JiameJ1b-
1tbtu n0Jt10c ucmo11HU1Ca numaHUR ( o61J.'1UU npoeod) Ja3e.M.J1Rmb tte Hado. 

Ycmpoucmeo He mpe6yem Hll!ladKu. 

qyBCTBHTeJibHOCTb ceHcopa perym1py10T conponrnJieHHeM IlOCTO.SIH­
HOro pe3HCTopa R1. KaK H3BeCTHO, np»HU:HIT aeiicTBmI ceHcopa cocTOHT B 
peaKU:HH Ha HaBeaeHHOe Ha TeJie qeJioBeKa (apyroM nponoamu:eM rrpeaMe­
Te) nepeMeHHOe Hanp.H)KeHHe. IloaTOMY TaM, rae TaKHX HaBOi'{OK 6bITb He 
MO:lKeT, HanpHMep B IlOJie, a TaK:lKe TaM, rae HeT B6JIH3H aHepreTH'IeCKHX 
KOMMYHHKaU:HH, ceHcop npaKTH'IeCKH 6ecnoJie3eH. 
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~YBCTBMTEnbHOECEHCOPHOE 
YCTPOMCTBO C 3AAEP>KKOM 
BblKnlO~EHMSI 

Cpe.zi;H ceucopublx aJieKTpOHHhIX yCTpoiiCTB oco6oe MeCTo 3aHHMaIOT 

Y3Jihl, Ha KOTOpble ITHTaHHe ITO,llaeTC5.I Herrocpe.ncTBCHHO OT OCBCTHTCJihHOH 

ceTH rrepeMeuuoro TOKa 220 B. KoucTpyKUH5I TaKHX yCTpoiicTB TaKOBa, 1no 

,ZJ;JI5I ee peaJIH3aUHH Tpe6yeTC5I MHHHMaJihHoe KOJIH1ICCTBO ,neTaJieii. KpoMe 

Toro, 9TH ycTpOHCTBa He Tpe6y10T .l(OITOJIHHTCJihHOfO HCT01IHHKa llHTaHH.SI 

H, HeCMOTp5I Ha rrpocTyIO 9JICKTPH1ICCKYI0 cxeMy, He Mettee a<P<PeKTHBHhl, 

1IYBCTBHTCJihHhl H Ha,llCX<Hhl (He ,llOrrycKaIOT JIOX<HhIX cpa6aTbIBaHHii), 'ICM 

HX co6paTb.SI 6oJiee CJIOiKHOH KOH<t>mypau;HH. 

Ct 
200.0 + 

25B I 

Rs 
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1M DA1 KP10068111 

R4 10K 6.--...---.--... 
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._____,,__ __ 11----"i z 
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Puc. 1.9. 3JieKTpw1ecKa.SI cxeMa 'lYBCTBHTeJibHoro cettcopttoro ycTµoikTBa 
c 3a,n;ep:lKKOH BbIKJIIO'leHmI 

ToT <PaKT, 'ITO aJieKTponnoe ycTpoiicrno, a TeM 6oJiee ceucopuoe, r.ne yrr­

paBJI.SIIOII(HH HMITYJibC o6pa3yeTC5.I OT HaBO.l(oK nepeMeuuoro uanp5I:>KeHH5I 8 
TeJie 1ICJIOBeKa, He HMeeT pa3B.SI3KH no uanp.HiKCHHIO OT OCBCTHTCJihHOH ceTH, 

HHTYHTHBHO MOiKCT Bbl3hIBaTb y pa,llHOJII06HTCJI5I 1IYBCTBO onacHOCTH, CB5.l-

3aHHOe c B03MOiKHblM rropa:>KeHHeM 9JICKTPH1ICCKHM TOKOM. Ho TOJlhKO HH­

TYHTHBHO, llOCKOJlbKY c T01IKH 3peHH.SI TCXHHKH 6e3orraCHOCTH 9TH orraceHH5.I 

uecocT05.!TeJihHhl. OrracuocTH nopa:>KeHH.SI 9JieKTpH1IeCKHM TOKOM 3.l(eCh HH­

KaKoii ueT. He3aBHCHMO OT pacnpe,neJieHH5I <Pa3 rrpH rro,nKJII01IeHHH K ocBe-
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- LfyBCTBMTenbHOe ceHCOpHoe ycTpOMCTBO c 38A8P>KKOM BblKJ1I0'18HMSI 

nneJihHOii cen1 yCTpoiicrno a6coJIIOTHO 6e30IIaCHo np11rpaMoTHoM11cnoJI­
HeH1111 11 aKcnJiyarnQ1111. E.n;11HCTBeHHOe Tpe60BaH11e no 6e3onacHOCT11 co­
CTOl1T B TOM, 'ITO MOHTaJK 11 npoBepKa ycTµoiicTBa .n;oJI:>KHhI BhIIIOJIH»ThC» 
np11 OT.KJIIO'IeHHOM HaIIpSI:>KeHl111, a np11 IIO,ll;KJIIO'IeHHOM K ceTl1 ycTpoiicTBe 
HeJib351 KacaTbCSI pyKaM11 11 Hel130JI11pOBaHHhIM HHCTpyMeHTOM .n;eTaJieii 11 
aJieMeHTOB, Haxo.n;SIIQ11XCSI no.n; ceTeBblM IIOTeHQ11aJIOM. 9JieMeHThl cxeMhl 3a-
3eMJISITh He Ha.n;o. PaccM0Tp11M aJ1eKTp11qecKy10 cxeMy Ha Pile. 1.9. 

3ileMeHTbl cxeMbl 111 111x Ha3Ha'leH111e 

JlaMrra HaKaJIHBaHHB EL1. PacctI11TaHa Ha Hanp»:>KeH11e 220 ... 235 B 11 
MOmHOCTh 7 ... 60 BT. BKJI10qaeTc» oT JI106oro np11KocH0BeH11» K KOHTaKTY 
E111 OCTaeTCH BO BKJIIO'IeHHOM COCTOHHl111 B Te'IeHHe npe.n;yCTaHOBJieHHOro 
BpeMeHII 3a.n;ep:>KKH. IlOCKOJlhKY cxeMa pa6orneT TOJlhKO Ha 0,ll;HOH IIOJJYC 

BOJIHe ceTeBoro Hanp»:>KeHHSI (3TO onpe.n;emieTCSI O,ll;HOIIep110.n;HhIM BbIIIp»­
MHTeJieM Ha .n;110.n;e VD4), Bb npeM» 3a.n;ep:>KKH BhIKJIIO'IeH11» JiaMna HaRa­
mrnamrn EL1 6y.n;eT cJierKa MepQaTh. 

IlepeMeHHhlii peaHcTop R3• C n0Momh10 arnro pe311crnpa HaCTpa11Ba­
eTC» npeM» 3a.n;ep:>KKH. MaKCHMaJihHOe npeM» 3a.n;ep:>KKH BhIKJIIO'IeHH» yc­
TaHaBJIHBaeTC» npH nepxHeM (cM. PHc. 1.9) noJIO:>!<eH1111 .n;Bl1:>KKa nepeMeH­
HOro pe3HCTopa R3. 

0KCH,lJ;HhlH KOH,lJ;eHcaTop C3• OT eMKOCT11 KoH.n;eHcarnpa C3 3aBHCl1T 
BpeMH 3a.n;ep:>KKH BhlKJIIO'IeHl15I, H np11 3a.n;aHHOH eMKOCTH OHO MO:>KeT H3Me-
HSIThCSI OT ,ll;OJie:ii ceKyH.n;hI .n;o 22 Ml1HyT. . 

y 3eJI 3a.n;ep:>KKH co6paH IIO KJiaCCl1'IeCKOH cxeMe Ha MHorocpyHKQl10-
HaJlhHOH M11KpocxeMe DA1 KP1006B1I1. C Bh1xo.n;a DA1 ynpaBJI»10m11:ii 
c11rnaJI noczynaeT Ha yc11J111TeJih ToKa J:Ia TpaH311CTope VT2. 

IloJieeoii TpaH3HCTop VT1. 1IMeeT 6oJihmoe (HeCKOJihKO .n;ec»TKOB 
MOM) conpoT11BJieH11e nepexo.n;a CTOK-11CTOK-,-3arnop, 'ITO npenaTcrnyeT 
nona.n;aH11io ceTeBoro Hanpa:>KeH11a Ha ceHcopHhIH KOHTaKT. 

PeaHCTOphl R1 11 Re;. CyMMapHoe conpoTHBJieH11e - 10 MOM. OrpaHH­
q1rna10T TOK OT o6mero (no cxeMe) npono.n;a HacTOJihKO, qTo n0Tem:i;11a.n Ha 
ceHcope E 1 npaKT11qecK11 He3aMeTeH. 

Cettcop Et. IlJiaCTHHa BeJI11tI11Hoii c naT11py6J1eny10 MOHeTy 113 TOHKOH 
:>KeCTH, Bbipe3aHHa5I 113 .n;eKopaTl1BHOH pemeTKl1 aKyCTl1'IeCKl1X CHCTeM 
C-30 11JI11 aHaJIOrH'IHhIX. 

EcJm Ha ceHcop HeT no3.n;eiicrnus1, ro: 
Ha Bhrno.n;e 3 MHKpocxeMhI DA1 np11cyTcrnyeT BhICOKl1H yponeHh Ha­

npmReH11»; 
TpaH311CTOp VT2 3anepT; 
IIOTeHQ11aJI Ha ynpaBJI5IIOmeM aJieKTpo.n;e THpHCTOpa vs 1 He,ll;OCTaTO­

qeH .n;JI5I ero OTKpbIBaHl15I, 11 OH 3aKphIT; 
JiaMna EL1 He cneTHTca. 
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rnaaa 1 . 3neKTpoHHble cxeMbl 111 KOHCTPYK'-'"'"' 

HaBe.n.eHHOe Ha ceHcope aJieKTPM'lecKoe rroJie OT rrepeMeHHoro HarrpH­
)KeHMH rrocTyrraeT qepe3 rrpoBO.D.HMK Ha 3arnop rroJieBoro TpaH3MCTopa VT1 
M rrpMBO,ll.MT K ero OTKpbIBaHMIO. TpaH3MCTOpHbIH rrepexo.n. CTOK - MCTOK 
rnyHTMpyeT pe3MCTOp R2, rroaToMy rrpn OTKpbIBaHMM TpaH3Mcrnpa B TOlJKe A 
npncyTCTByeT HarrpHJKeHMe, 6JIM3KOe K Hanp.HJKeHMIO CTa6MJIM3a:u;MM CTa-
6MJIMTpOHa VD1. HerroJIHpHbIH KOH,ll.eHcarnp C4 He rrponycKaeT rrocTOHH­
HyIO cocTaBJI.H10my10 Harrp.HJKeHMH, M Ha Bxo.n. Z MMKpocxeMbI DA1 norra.n.a­
eT TOJibKO 3anycKa10mn:H: cxeMy 3MepJKKM MMIIYJibC. BcJie.n.crnne arnro: 

nOTeHI.J;MaJI Ha Bbixo.n.e MMKpocxeMbI DA1(BbIBO.D.3) MeHHeTCH Ha HM3-
KHH ypoBeHh; 

OTKpbrnaeTCH TpaH3HCTOp VT2; 
3aJKHraeTC.H HH,ll.HKaTOpHbIH CBeTO,ll.HO.D. HL1; 
Ha ynpaBJI.H10meM aJieKTpo.n.e THpHcTopa rrpHcyTcrnyeT .n.ocTaTO'IHbIH 

,ll.JIH ero OTKpbIBaHHH IIOTeHI.J;MaJI; 
JiaMna EL1 3aropaeTcH. 
B TaKOM COCTOHHMM ycTpOHCTBO HaXO,ll.HTCH .n.o Tex IIOp, ITOKa He MCTe­

'leT BpeM.H 3MepJKKM TattMepa, peaJIM30BaHHoro Ha MMKpocxeMe DAL 
EcJIM Ha Bhrno.n.e 3 MMKpocxeMbI DA1 npncyTCTByeT HM3KMH ypoBeHh 

HanpHJKeHMH, TpaH3MCTOp VT2 OTKpbIT TOJibKO rnr.n.a, Kor.n.a Ha .n.no.n.e VD3 
nMeHHe HanpHJKeHM.H M:eHhrne, lJeM Ha cTa6MJIMTpoHe VD1. B ocTaJibHOe 
BpeMH TpaH3MCTop VT1 3anepT. IlocKOJibKY npo:u;ecc OTKpbIBaHMH TpaH-
3MCTopa rrpOMCXO,ll.MT B COOTBeTCTBMM c M3MeHeHMeM nepeMeHHOro ( CMHy­
COH,ll.aJibHOro) Hanp.HJKeHMH OCBeTMTeJibHOH CCTM 220 B c qacTOTOH 50 f:u;, 
TO c TaKOH JKe 'IaCTOTOH nocTynaIOT Ha JiaMny HaKaJIMBaHMH MMIIYJibCbl, OT­
Kpbrna10mne TpaH3MCTOp H COOTBeTcTBeHHO TMpMCTOp; <PopMMpOBaHMe 
3TMX HMITYJibCOB nponcxo.n.nT B Hfl'laJie KaJK.n.oro rrepno.n.a cnHycon.n.b1. Oc­
HOBHbIM aJieMeHTOM, 06ecrre'IMBa10mHM TaKOH xapaKTep pa6oTbI Y3Jia, .HB­
JIHeTC.ll .n.no.n. VD3. EcJIH .n.aHHaH pecypcoc6epera10maH <PYHK:U:M.H JiaMIIbI 
HaKaJIMBaHMH ,ll.JI.H KOHKpeTHOfO rrpMMeHeHHH ycTpOHCTBa He HYJKHa, ,ll.MO,ll. 
VD3 M3 cxeMhI MCKJIIO'laeTc.H. 

CneKTp B03MOJKHoro npnMeHeHHH yCTpo:H:crna qpe3Bbl'!attHo rnnpoK M 
pa3Hoo6pa3eH H orpaHM'!eH TOJibKO <PaHTa3ne:H: PMMOJI106nTeJIH. 3TOT 
3JieKTpOHHbIH y3eJI ~yMeen BKJIIO'!aTb M aBTOMaTM'!eCKH BblKJIIO'IaTb pa3-
JIM'!Hble aJieKTpOHHhie npn6opbI MomaocTbIO .n.o 60 BT. YCTpo:H:crno MOJKeT 
BbIIIOJIHHTb <PYHK:U:MM cnrHaJibHOro yCTpo:H:crna. TaK, npH KacaHMM .n.Bep­
HOH py'IKH Bxo.n.ao:H: .n.Bepn (.D.JI.H 3Toro ceHcop E 1 rro;J.KJIIO'!aeTC.H K ;J.Bep­
HOH pyqKe aeaKpaanpoBaHHbIM npoBO.D.OM TMna MIT<l>-1 .D.JIMHOH ;J.O 30 CM 
BO M36eJKaHMe HaBO,ll.OK M JIOJKHbIX cpa6aTbIBaHMH) cpa6oTaeT IIbe303JieKT­
pM1IeCKHH KancIOJib co BCTpoeHHbIM reHepaTopoM HA1 (aa PHc. 1.9 rroKa-
3aHo nyHKTHpOM). IlpM 3TOM M Ha onpe.n.eJieHHOe BpeMH BKJIIO'IMTC.H JiaMna 
HaKaJIMBaHM.H, cnraaJIH3Mpy10maH o nonhITKe oTKpbrnaHMH .n.Bepn. Bo3-
MOJKHbI M .n.pyme BapnaHTbI npnMeHeHH.H yCTpo:H:crna. 
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111111 "lyacTBMTenbHOe ceHCOpHoe ycTpOMCTllO c 38AeP>KKOM BblKnl0'4eHMH 

Y CTpoikTBo xoporno ce6.si: 3apeKoMeH,Zl:OBaJIO B KaqecTBe KBapn1pHoro 
3BOHKa. B 3TOM cJiyqae K KOHTaKTY AH o6meMy npoBo,ny (Ha Puc. 1.9 no­
Ka3aHo nyHKTHpOM) IlO,ll;KJIIOqaeTC.SI 3BYKOBOM KaITCIOJib co BCTpoeHHblM re­
HepaTopoM HA1, a MHKpocxeMa DA1, 3JieMeHTbI o6BeCKH n CHJIOBoii: yJeJI, 
KpoMe HCToqHnKa 6ecTpaHccpopMaTOpHoro IlHTaHH.SI Ha 3JieMeHTax 
VD4R10, H3 cxeMhI ncKJiroqaroTc.si:. 

IloKa HeT B03,neii:cTBH.SI Ha ceHcop E1, ycTpoiicTBo npaKTnqecKn He 
IlOTpe6JI.SieT TOKa, T.e. 3Ta BeJiaqnHa HHqTO)KHO MaJia H He npeBbilllaeT 2 MA. 
IlHTaHHe Ha ycTpOHCTBO MOJKHO no,naBaTb OT HCTOqHnKa c IlOHHJKaIOmHM 
TpaHccpopMaTopoM, npH 3TOM Hanp.si:iKeHHe llHTaHH.SI MOJKeT 6bITb B npe.ne­
Jiax 6 ... 16 B. MomHhIH Bb1xo.n MHKpocxeMbI KP1006Bl11 IT03BOJI.SieT 6e3 
.nonoJIHRTeJibHoro ycRJIHTeJI.si: ynpaBJI.SITb Harpy3Koii c TOKOM noTpe6JieHH.SI 
,ll;O 200 MA. Ilo3TOMY B cJiyqae ITHTaHH.SI OT aJibTepHaTHBHOro HCTOqHnKa K 
Bblxo.ny DA1 MOiKHO 110,nKJI10q11Tb 3JieKTpoMarHHTHoe peJie Ha Hanp.si:JKe­
Hlle, COOTBeTCTByromee Hanp.si:JKeHHIO IlHTaHH.SI ycTpOHCTBa. 

y CTpOHCTBO He Tpe6yeT HaJia,nKH H np11 ncnpaBHblX 3JieMeHTaX Haq11-
HaeT pa6oTaTb cpa3y ITOCJie BKJIIOqeHll.SI. 

qyBCTBRTeJihHOCTb Y3Jia MOJKHO no,nKoppeKTRpoBaTb, 113MeH.si:.si: conpo­
THBJieHae pe3RCTopa R6. YBeJI11qeH11e conpoTHBJieHll.SI R4 npnBe,neT K yBe­
JI1fqeH1110 qyBCTBllTeJibHOCTll ycTpoiicTBa 11 Hao6opoT. Ilp11 Heo6xo,ll;11MOCTH 
HCITOJib30BaHH.SI npoBO,ll;a K ceHcopy E1,ll;JIHHOH6oJiee 30 CM (np11 HaJilfqHH 
6oJibllloro 3JieKTpttqecKoro cpoHa B noMemeHHH, Ha yqacTKax c6opKH 11 ac­
ITbITaHll.SI 3JieKTpOHHoro 06opy,noBaH11.si:, B peMOHTHbIX MacTepcKRX) y3eJI 
MOJKeT pearapoBaTb Ha ll3MeHeHHe cpoHa 6e3 B03,ll;eHCTBH.SI qeJIOBeKa Ha 
ceHcop E1, T.e. cpa6aTbIBaTb OT IlOMeX. qT06bI HCKJIJOqHTb 3Tll IlOMex11, B 
cxeMy MeJK.ny rnqKoii A 11 o6maM npoBo,noM (noKa3aH BHM3Y cxeMhI 
Puc. 1.9 nyHKmpoM) BB0,n11Tc.si: rnyHTRpyrom11ii pe3HCTop R22. 

TpaH3UCTOP VT1. MoJKeT 6bITb 3aMeHeH TpaH3HCTopoM KIT501 c JII0-
6h1M6yKBeHHbIMllH,ll;eKcoM, Kil7131A9 HJIHMHKpoc6opKaM11 KP1014KT1, 
2VN2120, ZN2120, co.nepJKamHMH aHa.nomqHhie TpaH3HCTOpbI. 

Ilpe.noxpaHUTeJih FU1. MoJKeT 6bITb 3aMeHeH caMoBoccTaHaBJIHBaro­
mttMC.SI npe.noxpaHHTeJieM Tttna MF-R025, LP60-025 HJIH aHaJiomqHbIM. 
B nocJie,nHeM cJiyqae o6ma.si: crnttMocT& ,neTa.neii: B03pacrneT. Ilpe.noxpaHH­
TeJib FU 1 BBe,neH B cxeMy KaK .nonoJIHHTeJihHbIH 3JieMeHT 6e3onacHOcTH. 

3eyKouoii KancJOJib co BCTPOeHHMM renepaTopoM HA1. MoJKeT 6bITb 
3aMeHeH JII06bIM IlO,ll;XO,ll;.SimHM, paccqRTaHHbIM Ha IlOCTO.SIHHOe Hanp.si:iKe­
HHe 5 .. .15 B (oT 3TOro MOJKeT H3MeH.SITbC.SI TOJibKO rpOMKOCTb H TOH 3ByKa), 
Hanp11Mep: HSB23-A8, KPI-1410, 1205FXP. EcJI11 npttMeHHTb KancIOJib 
mrra KPI-4332-12, 3BYK 6y,neT npepbIBHCTbIM. 

Bee nocTOBHHble peaucTOpbl mna MJIT-0,5, MF-50, P1-4, C1-4, 
C2-26, C2-33 llJIH aHa.nomqHbie. 
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rnaaa 1 . 3neKTpOHHble CX8Mbl .. KOHCTPYKl.4MM 

0KCH)J;HbIH KOH)J;eucaTop C1• CrnaJK1rnaeT nyJihcaum:1 BhmpaMJieHHoro 
ttanpa1Kemu1. Tim KOH.l(ettcarnpa - KS0-24, KS0-29 HJIH atta.nornqHhIH. 

CTa6HJIHTpou VD1. MoJKeT 6hITh 3aMetteH crn6HJIHTpottaMH KC175A, 
.ll808, .ll814A HJIH atta.nornqHhIMH c ttanpaJKeHHeM cTa6HJIH3aUHH 6 ... 12 B. 

BMnpHMHTeJibHhlii .l(HOJJ; VD4. Mo:>KeT 6bITh 3aMetteH .n;wo.n;aMH 
K.ll226B, K.ll258E, .ll 112-16 H atta.nornqHhIMH. 06parnoe Hanpa:>Kettwe 3a­
MettaeMoro .n;11011;a He ti;OJI:>KHO 6bITh Mettee 300 B. 

TpauaHcTop VT2. Mo:>KeT 6hITh 3aMeHeH TpaH3HcrnpaMH KT3107 c 
HHti;eKcaMH E, r, .ll, )I(, VI, JI, KT361f ... KT361.ll, KT814E ... KT814f. 

Heno;u1publii KOHJJ;eucaTop C4• Tttn KOH.l(eHcarnpa - KM6 HJIH aHa­
JiornqHhIH. 

THpHcTop VS1. ,lloJI)KeH HMeTb MHHHMa.TihHhIH TOK ynpaBJia101uero 
aJieKTpo.n;a. KpoMe yKa3aHHoro Ha cxeMe, aTo MO)KeT 6bITh THpttcrnp 
T112-16-x HJIH .n;pyron (c xyti;IIIHMH xapaKTepHCTHKaMtt), ttaupttMep 
KY201K. .. M, KY202K. .. M. 
· BMnpSIMHTeJibHhIH ',u;HOJJ;HbIH MOCT VD5 ... VD8. Tttn MOCTa -
KU402A, KU405A, KU407 A HJIM MOCT, co6paHHhIH Ha m:1cKpernh1x .n;wo­
.n;ax rnna K,ll105E ... K,ll105B, K,ll243f, 1N4004 ... 1N4007. 3TM )Ke peKo­
Mett.n;au1rn Kaca10Tca B03MO)KHon 3aMeHhI /:{I:IO.l(OB VD3 11 VD4. 

CeeTO,n;Ho,zi; HL1. Twn CBeTO.l(HO.l(a - AJI307EM HJIH aHa.norn'IHhIH. 

3neMeHTbl c6opK111 

y CTpOHCTBO co6upaIOT Ha MOHTa)KHOH IIJiaTe H 3aKpeIIJI51IOT B Kopnyce 
H3 .l(HSJieKTPHKa. IlpM MOHTaJKe ::lJieMeHTOB CJie.uyeT CTpeMHTbCH K TOMy, 
qTo6hI RX BblBO.l(bl HMeJIM MHHHMa.TibHYIO .l(JIMHY (MH yMeHbIIIeHH51 BJIHH­
HH51 IIOMex). CMJIOBaH qacTb MOHTRpyeTCH TaK, qrn6bI KopnychI THpHCTOpa 
H BbIIIpHMHTeJibHbIX .l(l:IO.l(OB (B cJiyqae npMMeHeHH51 .l(HCKpeTHblX .l(HO.l(OB) 
He HMeJIH KOHTaKTa c .upyrHMH aJieMeHTaMM. 

Ycmpoii.cmBo pa6omaem mollbtw npu 1laJlU'liUU 8 ocBemumeJt'b1lou. cemu 
uanpR:HCeuua 220 B. IloamoMy npu ueCa1l'!CUiU01lupoBa1l1lOM om'IC.11:1011.euuu 
aJte'ICmpoauepzuu ycmpoii.cmBo cul1laJlU3at1iuu o'ICa:JICemca 6ecnoJte31l'bt.M. 
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CEHCOPHOEYCTPOMCTBO 
CTPMrrEPOM 

PaccMoTpHM eme o.n;Ho npocToe ceHcopHoe aJieKTpoHHOe ycTpoikrno c 
TpHrrepoM (Puc. 1.10). 

IlpHHIJ;HII pa60Tbl ceHcopa B <lTOM ycTpOHCTBe aHaJIOfH'IeH OIIHCaHHO­
MY BhtIIIe, HO peaJIH3yeTrn aToT npHHIJ;HII HHaqe, JlaMna HaKaJIHBaHm1 EL1 
BKJIIOqaeTC.H OT JII06oro npHKOCHOBeHH.H K KOHTaKTy E1 H OCTaeTC.H no 
BKJIIO'IeHHOM COCTO.HHHH .no TeX nop, IIOKa Ha ceH~cop Ei He 6y.n;eT OKa3aHO 
IIOBTOpHoro B03.n;eiicrnm1. IlpH IIOBTOpHOM Kacamm ceHcopa ycTpOHCT:SO 
nepeKJIIOqaeTC.H B .n;pyroe ycToiiqHBOe COCTO.HHHe H JiaMna HaKaJIHBamrn 
EL1 BbIKJIJOqaeTc.H. B Ka)l(,ll;oM TaKoM yCToiiqHBOM cocTO.HHHH TpHrrep MO­
)l(eT Haxo.n;HTbCH CKOJib yro.n;HO ,ll;OJlfO, npH ycJIOBHH, qTo Ha ycrpottCTBO no­
.n;aHO IIHTaHHe. Y3eJI TpHrrepa co6paH no KJiaccwrecKoii: cxeMe iia Jiornqec­
KOH MHKpocxeMe DD1 K561TM2. B cxeMe Ja.n;eii:crnoBaH TOJibKO o.n;HH 
aJieMeHT 3TOH MHKpocxeMbI. C Bhlxo.n;a MHKpocxeMhI DD1 ynpaBJI.HIOIUHH 
cHrnaJI nocTynaeT Ha ycHJIHTeJih TOKa Ha rpaH3llCTope VT2. B aMHTTepHoii: 
u;enH TpaH3HCTopa VT2 BKJIJOqeH ynpaBJI.HIOIUHH aJieKTpo.n; THpHcTopa 
VS1. IlpH Hanp.H)l(eHHH Ha HeM 6oJiee 3 B rn:pHcTop OTKpbIBaeTc.H H BKJIIO­
qaeT JiaMny HaKaJIHBaHH.H EL 1. 

VD1 ,118146 
..,._ ___ ..__ ..... 7 BblB. 001 

R3 
100K 

001 K561TM2 

~--K 14BblB. 001 

Rs 
33K 

Puc. 1.10. 3JICKTpH'ICCK<UI CXCMa cettcopa c TpHrrepoM 
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rnaaa 1. 3neKTpOHHble cxeMbl 1r1 KoHcTpyK41r11r1 

3neMeHTbl CX9Mbl Ill I/IX H83H8'i9Hl/le 

IloJieeoii rpaHaHcTop VT1. Mo)l(eT 6bITb 3aMeHeH Ha TpaH3HCTop 

KII501cmo6hIM6yKBeHHbIM HH,n:eKCOM, KII7131A9 HJIH Ha MHKpoc6opKH 

KP1014KT1, 2VN2120, ZN2120, co,n:ep)Kam:tte aHaJIOfH'lHbie TpaH3HCTo­

pbI. I1MeeT 6oJibIIIOe (HeCKOJibKO ,n:eCHTKOB MOM) conpoTHBJieHHe rrepexo­

,n:a CTOK - HCTOK - 3aTBop, qTQ nperr.HTCTByeT nona,n:aHHIO ceTeBOfO Hanp.H­

)l(eHHa Ha ceHCOpHhIH KOHTaKT. 

PeaucTop&I R1 H R2. CyMMapHoe corrpoTHBJieHHe 10 MOM. OrpaHHqH­

BaIOT TOK HaCTOJiblW, qTQ noTeHUHaJI OCBeTHTeJibHOH ceTH Ha ceHcope E 1 

He3aMeTeH. IlapaMeTpbI cettcopa 11 KOHCTPYKTHBHbie oco6eHHOCTH H3ro­

TOBJieHmI ycTpOHCTBa no,n:po6Ho OilHCaHbl B npe,n:bI.ll.ym:eM pa3,n:eJie. 

MepuaHHH JiaMrrbI B ,n:aHHOH cxeMe rrpaKTHqec1m He3aMeTHO, TaK KaK 

BbmpaMJieHHe Harrp.H)KeHH.H ocym;ecTBJHieTCH qeTblpbMH .ll.HO,n:aMH, BKJIIO­

qeHHbIMH no MOCTOBoii: cxeMe. 

EcJIH Ha BbIBO,n:e 1 MHKpocxeMhI DD1 HH3KHH ypoBeHb Hanp.H)KeHHH, 

TpaH3HCTOp VT2 3aKpbIT H Harpy3Ka o6ecrnqeHa. IlpH BbICOKOM ypoBHe 

- Tpatt3HCT0p H COOTBeTCTBeHHO THpHCTOp HaXO.ll.HTC.H B OTKpbITOM COCTO­

.HHHH H Ha Harpy3KY EL1 (JiaMny HaKaJIHBaHHH) nocTynaeT ttanp.H)KeHtte 

IIHTaHH.H. 

y CTpOHCTBO HMeeT IIIHpOKHH cneKTP rrpttMeHemur, H e,n:HHCTBeHHbIM 

orpaHnqeHHeM MO:>KeT OKa3aTbC.H ¢aHTa3Irn pa,n:HOJII06HTeirn. 3TOT 9JleKT­

poHHhIH y3eJI MO)KeT BKJIIOqaTb H aBTOMaTH'IeCKII BbIKJIIOqaTb pa3JIHqHbie 

aJieKTpoHHbie rrp116opb1 MOill;HOCTbIO 60 BT. Ilptt MOill;HOCTII Harpy3KH, npe­

BhIIIIaro:m;eii: 9TY BeJIHqHHY' THPHCTOp vs 1 ycraHaBJIHBaeTC.H Ha TeIIJIOOT­

BO.ll., H30JIHpoBaHHbIH OT KOprryca. 

y CTpOMCTBO MO)KeT BhIITOJIH.HTb ¢YHKUHH aBTOMaTHqecKOfO BbIKJIIOqa­

TeJI.H, a qTO KacaeTC.H Harpy3KH, TO 9TO MO)KeT 6bITh HQqHHK, 3BYKOBOM re­

HepaTop, eJioqHa.H rHpJI.HH.ll.a If ,ll;a)Ke nopTaTHBHbIM MY3hlKaJibHbIM ueHTp, 

BKJIIOqarom;HM MY3bIKY IIpH KacaHHlI ceHCOpa (H OTKJIIOqaIOIUHM ee npH 

rroBTOpHoM Kacamm). Bo3MO)l(HbI H ,ll;pyrne npnMeHeHHH ycTpoiicrna • 

.UaHHOe ycTpOMCTBO xoporno ce6H 3apeKOMeH.ll.OBaJIO B KaqecTBe opHrH­

HaJibHOro CllfHaJIH3aTopa HaJIH'IH.H anneTHTa y .ll.OMaIIIHHX )KHBOTHbIX. 0Ka-

3aJIOCb, qTQ KOTa lI co6aKy MO)KHO 6e3 oco6oro Tpy,n:a rrpHYl.J:HTb K TOMy, 'IT0-

6bI OHH HOCOM KaCaJIHCb ceHCOpHOM IlJiaCTHHbl, yCTaHOBJieHHOH y MHCKH 

IIHTaHHH. B 3TOM CJiyqae rrpn KacaHHH ,ll;OMaurnero )f(HBOTIIoro cencopa pa3-

,n:aeTC.H M.HrKMH (He rryraIOIUHH iKHBOTHOe) 3BYKOBOM CHrHaJI, CBII.ll.eTeJibCTBy­

IOIUIIM o TOM, qrn Harnn ~MeHbIIIHe 6paTb.H~ rap.HT )KeJiam1eM noecTb. 

EcJIII Tpnrrep Haxoti;HTC.H B YCTOllqHBOM COCTO.HHHH, KOTOpoe COOTBeTcrny­

eT OTKJIIOqeHHOM Harpy3Ke, OH rrpaKTnqecKH He IIOTpe6JI.HeT TOKa, TaK KaK 

3Ta BeJIWIHHa HHqTO)f(HO Ma.lla H He npeBbIIDaeT 5 MA. Ilpn BKJIIOqeHHH Ha­

rpy3I{H TOK B03pacrneT .n.o 12 ... 14 MA 6e3 yqeTa TOKa IIOTpe6nemrn JiaMITbl 

HaKaJIHBaHH.H ELL 
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L(m1 no,n:aqH Hanp.sDKeHmI Ha ycTpOHCTBO MOJKHO HCilOJib30BaTb HCTOq­
HHK c IlOHHJKaIOII(HM TpaHccpopMaTopoM, npH 3TOM HanpaJKeHHe IlHTaHHH 
MmKeT 6bITh B npe,n:eJiax 5 .. .15 B. B cJiyqae ntt:TaHHa oT aJihTepHaTHBHoro 
tt:crnqHtt:Ka B 3MHTTepHyro uenh TpaH3HCTopa VT2 MOJKHO no,n:KJiroqtt:Th 
3JieKTpOMarHHTHOe peJie Ha HanpaJKeHHe, COOTBeTCTBYIOII(ee HanpaJKeHHIO 
mnaHtt:a ycTpoiicrna. 

y CTpoiiCTBO He Tpe6yeT HaJiaJJ;KH H npH HcnpaBHbIX aJieMeHTaX Haqn­
HaeT pa6oTaTb cpa3y IlOCJie BKJIIOqeHHH. 

qyBcTBtt:TeJihHOCTh Y3Jia MOJKHo no,n:KoppeKTHpoBaTb, H3MeHaa conpo­
TMBJieHMe pe3Mcrnpa R2· 

.JlaMna HaKwmeaHHB EL1. Paccqtt:TaHa Ha Hanpa:iKemi:e 220 ... 235 B H 
MOII(HOCTb 7 ... 60 BT. 

Bee nocTOBHHble peaucmpbl mna MJIT-0,5, MF-50, P1-4, C1-4, 
C2-26, C2-33 MJIM aHaJiomqHhie. 

0KCHJJ;HhIH Kou;i;eHcaTop C1• CrnaJKtt:BaeT nyJihcau1m Bhmp.sIMJieHHO­
ro HanpaJKemrn. TMn KOH,n:eHcarnpa- K50-24, K50-29 HJIH aHaJiomqHhIH. 

CTa6HJIHTpou VD1. Mo:iKeT 6bITh 3aMeHeH crn6wunpoHaMH KC175A, 
,[(808, L(814A HJIH aHaJiornqHhIMM c Hanpa:iKem1eM crn6ttJIH3aUHH 6 .. .12 B. 

BbmpBMHTCJibHbIH ,!J;HO,!J;HbIH MOCT VD2 ... VD5. Mo:iKeT 6hITh 3aMeHeH 
,n:no,n:aMn: KL(226B, KL(258B, ):(112-16 n aHaJiomqHhIMH, yqnThIBaa npn 
aToM, qTO nx o6paTHOe Hanp.s:i::iKeHn:e ;:(OJIJKHO 6h1Th He Mettee 300 B. BMecTO 
.Zl:HCKpeTHblX ,!J;HO,ZJ:OB MOJKHO HCilOJib30BaTh roTOBblH BbIIlpHMHTeJibHblM 
MocT nma KU402A, KU405A, KU407 A. 

TpaHaucrop VT2. Mo:iKeT 6b1Th 3aMeHeH TpaH3HCTopaMn 
KT940A-KT940f, KT630A-KT630B, KT814B ... KT814f. 

TupucTop VS1. L(oJIJKeH 6hITh c MHHHMaJihHhIM TOKOM ynpaBJI.sIIOII(ero 
aJieKTpo,n:a. KpoMe yKa3aHHoro Ha cxeMe, MOJKeT npnMeH»ThC.sI THpncTop 
T112-16-x mm ,n:pyroii (c xy,zi;IIIHMH xapaKTepncTHKaMn), HanpnMep Tnna 
KY201K. .. KY201M, KY202K. .. KY202M. 

3neMeHTbl c6opKM 

y CTpOHCTBO co6npaeTC.sI Ha MOHTaJKHOM IlJiaTe H 3aKpenJI.s:i:eTca B KOp­
nyce H3 ,n:HaJieKTpHKa. Ilpn MOHTaJKe 3JieMeHTOB CJie,n:yeT CTpeMHTbCH K TO­
My, qT06bI HX BbIBO;:(bl HMeJIH MHHHMaJibHYIO ,ZJ:JIHHy, H TaKHM o6pa30M, 
yMeHhIIIHTh BJIHHHHe noMex. CnJioBa.s:i: qacTh MOHn1pyeTca TaK, qT06b1 Kop­
nychI THpHCTOpa H BbIIlp.sIMHTeJihHbIX ,n:no,n:OB (B cJiyqae npnMeHeHHH ,n:Hc­
KpeTHblX ,n:HO;:(OB) He HMeJIH KOHTaKTa c ;:(pyrHMH 3JieMeHTaMH, eCJIH 3TO He 
pernaMeHTHpyeTC.sI B COOTBeTCTBHH c 3JieKTpnqeCKOM cxeMoii. 

YcmpoucmBo pa6omaem mollbKo npu 1lll1lUt1,uu B ocBemumellb1lou cemu 
11anpaJ1Ce11UR 220 B. IloamoMy npu 11eca1lKUiU01lupoBa1l1lOM om'K.ll10tte11uu 
aJZeKmpoa11epzuu ycmpoucmBo CUl1laJZU3lll.'1UU 0KaJ1Cemca 6ecnoJle31lbLM. ----41 



U.M<l>POBOM <l>A30MHBEPTOP 

B npaKTHKe pa,n;HoJI10foneJie:i1: ttepe,ll,KH cJiy'IaH, KOr,ll,a Tpe6yeTcH H3 

O,ll,Horo onopttoro CHrttaJia B BH,ll,e nocJie,ll,OBaTeJihHOCTH HMnyJihCOB noJiy­

'IHTh HeCKOJlhKO pa3JIH'IHhlX no cpa3e, T.e. CMemeHHhIX no cpa3e, CHrHaJIOB. 

KaK H3BecTHO, no TaKOMY npHHUHny pa6ornIOT Tpexcpa3HaH ceTh 380 B H 

MOIUHhle a,JieKTpO,ll,BHraTeJIH c TpeMH o6MOTKaMH nepeMeHHOro TOKa. IlpH 

BhlCOKOH qacTOTe CHrHaJia rettepaTopa TaKaH cxeMa OKa:>KeTCH noJie3HOH B 

KaqecTBe COCTaBHOH qacTH UHcppoBbIX aJieKTpOHHhIX ycTpOMCTB. IlpH 

O'IeHb HH3KOH qacTOTe CHrHaJia rettepaTopa CMemeHHe BhIXO,ll,HhIX HMnyJih­

COB MO)KeT 6bITh HCnOJih30BaHO, HanpHMep, B ycTpOHCTBax aBTOMaTifKH, 

npe,ll,HaJHaqeHHhIX ,ll,JIH nocJie,ll,OBaTeJihHOro BKJIJOqeHHH CBeTa B ,ll,JIHHHOM 

KOpH,ll,Ope HJIH B HeCKOJihKHX UOMemeHHHX. IlpH <}TOM CJie,ll,yIOUJ.aH no XO,ll,Y 

,ll,BH:>KeHHH OCBeTHTeJihHaH JiaMna ,ll,OJl)l(Ha BKJIJOqaTbCH ,ll,0 Toro, KaK norac­

HeT npe,ll,hl,ll,YIUaH ( acpcpeKT 6eryme:H: BOJIHhl, TOJihKO c 3a,n;ep:>KKOH BhIKJIIO­

'IeHHH npe,ll,bl,ll,YIUHX OCBeTHTeJihHhIX npH6opoB). 

9JieKTpH'IeCKaH cxeMa umppoBoro y3Jia noKa3atta Ha Puc. 1.11. 

3neMeHTbl cxeMbl M Mx Ha3Ha'leHMe 

CxeMa COCTOHT H3 reHepaTopa onopHbIX HMnyJihCOB Ha MHKpocxeMe 

DD1, c'IeT'IHKa ,ll,eJIIneJIH (DD2) H Tpex RS-TpHrrepoB (DD3, DD4). 
YCTpoH:crno (DD1 - K561TJI1, DD2- K56111E8, DD3- K561TM2) 

Bbipa6aTbIBaeT HMnyJihChl, O,ll,HHaKOBO CMemeHHbie no cpa3e OTHOCHTeJibHO 

CHmaJia retteparnpa. 11MnyJihChI Brnpoii H TpeTheH: cpa3hl (TO'IKH B H C) 

C,ll,BHHYThl OTHOCHTeJihHO CHmaJia A coorneTcTBeHHo Ha 120 H 240°. EJiaro­

,ll,apH npHMeHeHHIO MHKpocxeMhl ,ll,eCHTH'IHOro C'IeTqHKa-,ll,eJIHTeJIH 

K56111E8 H TpHrrepoB DD3, DD4 qacrnrn BhIXO,ll,HhIX CHrHaJIOB cocrnBJIH­

eT 1/ 6 OTHOCHTeJihHO qacTOThI cHmaJia reHepaTopa npHMoyroJihHhIX HM­

nyJihCOB, peaJIII30BaHHoro Ha MHKpocxeMe DD1. ,llJIH noJiyqeHHH ,ll,pyro:H: 

'IaCTOThl BhIXO,ll,HOro CHrHaJia CJie,ll,yeT H3MeHHTh 'IaCTOTY 3a,n;a10mero reHe­

parnpa ( oco6eHHO ecJIH Tpe6y10TCH HMIIYJihChl 6oJibIIIOH qacTOThl Ha BhIXO­

,ll,e) HJIH COOTBeTCTBYIOIUHM o6pa30M IIO,ll,aTb Ha BXO,ll, c6poca R C'IeT'IHKa 

DD2 cHmaJI c BhIXO,ll,a Q. ,llHanaJoH qacToT, ,ll,JIH Kornporo cpopMHpyIOTCH 

Tpexcpa3Hhle BhIXO,ll,Hble HMnyJihChl, orpaHH'IeH xapaKTepHCTHKaMH MHKpo-
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Puc. 1.11. 3JieKTpHqecKM cxeMa umpponoro y3Jia cMern:eHHH cpa3 

cxeM. B ,n:aHHOM cJiyqae MaKCHMaJibttoii TaKTOBoii qacToToii, rrpu KOTopoii 
cqeTqHK pa6orneT crn6HJibHO, RBJu1eTcR qacToTa 2 Mfu:. 

IlapaMeTpbI curHaJIOB yrrpaBJiemrn: ,n:JIR cqeTqHKa DD2 nnoJitte «.n:e­
MOKpan1qtth1i..: .ll:JIHTeJihHOCTh MMIIYJibCa 3arrpern cqern ,n:oJIJKHa rrpeBbI­
rnaTb 300 HC rrpH ,n:JIHTeJibHOCTM TaKTOBOro MMIIYJihCa He Mettee 250 HC, a 
Jl:JIHTeJihHOCTh MMnyJihca c6poca .n:om1rna 6bITh He Mettee 275 He. 

fettepaTop MMIIYJihCOB co6paH Ha JiornqecKMX aJieMeHTax MMKpocxe­
MbI DD1 no crnnrneii yJKe KJiaccMqecKoii cxeMe . .l{attHAA cxeMa Ha MMK­
pocxeMe K561TJI1 ( aJieMeHThI c rrepe,n:arnqHoii xapaKTepMCTMKoii TpMr­
repa lliMMTTa) o6Jia.n:aeT 6oJibIIIOM TepMocrn6MJibHOcTbIO M yttMBepcaJib­
HOCThIO. I13MeHR51 3HaqeHH51 aJieMeHTOB R1 M C1 B rnnpoKMX rrpe,n:eJiax 
(R1 - 3.3 KOM ... 20 MOM, C1 - 50 n<l> ... 200 MK<l>), MO:a<Ho peryJiupoBaTb 
BbIXO,n:ttyro qacToTy retteparnpa. IlpM yKasattHhIX Ha cxeMe aJieMettrnx 
Otta COCTaBJIReT OKOJIO 1 Kfl(. 

C Bbixo,n:a aJieMettTa DD1.2 TaKTOBhie MMIIYJihChI, ttecymMe <PyttKU:MIO 
CMHXpocHrHaJia .ll:JIJI cqeTqHKa H ,n:eJIHTeJieii, nocTyrraIOT Ha BXO;i c MMKpo­
cxeMbl DD2. BttyTpettttJIJI cxeMa MHKpocxeMhI K561HE8 cocTOMT H3 
10-KacKa,n:Horo cqeTqHKa )l:>Kottcotta H ,n:enm<Pparnpa, npeo6pasyromero 
,n:BoHqHblM KO.ll: (rrocTyIIHBIIIHM Ha BXO,Zl; C) B CHrHaJI, IIOCJie,ZJ;OBaTeJibHO uo-
51BJIJIIOJI(HMCJI Ha Ka:>K,n:OM BbIXO,n:e QO ... Q9 cqe~HKa. ---43 



rnaaa 1. 3neKTPOHHble cxeMw M KOHCTPYKl4MM 

IlpH HH3KOM JIOrHqecKoM ypoBHe Ha Bxoae paapemeHHH cqera EC aaH­
HhIH cqerqHK pa6oraer CHHXpOHHO c IlOJIOJKHTeJibHblM nepena.uoM cppOHTa 
Ha TaKTOBOM BXO/le c. 

IlpH BhlcoKOM JiomqecKoM ypoBHe Ha BhIBo,ne 13 DD2 (EC) ,neikTBHe 
TaKToBoro BXol!;a aanpemaerc.R H cqer ocrattaBJIHBaerc.s:i. 

IlpH BhICOKOM JIOrH'IecKOM ypoBHe Ha Bxo.ne c6poca R (BhIBO.ll. 15 
DD2) cqert.J:HK oq11maercJr: l!;O HyJieBoro orct.J:era. Ha Ka)Kl!;DM BhIXo,ZJ,e .ne­
mHcpparopa QO ... Q9 BbICOKHH JIOfll'IeCKHH ypoBeHh IlO.RBJI.ReTCH TOJibKO Ha 
nepHO,Zl; TaKTOBoro HMIIYJihCa c COOTBeTCTByIOm:HM HOMepoM. 

K BhIXO.ZJ;aM MHKpocxeMhl DD2 noJ1;KJIIO'Ia10rc.a BXOl!;bI SH R acHHxpoH­
Horo ynpaBJieHH.R rpttrrepoB K561 TM2. Ilpn ncnoJib3DBaHHH ycrpoiicTBa 
l!;JI.R ynpaBJieHH.R ocBemeaneM KOHl!;eHcarop C 1 l!;OJIJKeH HMeTb eMKOCTb 
50 MK<l>, a conpoTHBJieHHe pe3Mcropa R1 - He 6oJibllle 'IeM 1 KOM. 

CornacHo cxeMe K TO'IKaM A, B, C no,n;KJIIO'Ia10rc.si: ycnJIHTeJIM roKa Ha 
rpaH3Hcropax VT1. .. VT3, ttarpyJKeHHbie Ha peJie Kt.. .K3, ynpaBJI.momne 
3JieKrpoJiaMnaMH HaKaJIHl3aHHH EL1. .. EL3 MOillHOCTbIO He 6oJiee 40 Br. 
PeJie MOJKHo aaMeHHTb l!;pymMH peJie, no,nxo.n.si:mHMH no ttarrp.R)KeHHIO nn­
ramrn yaJia c B03MO-'KHOCTbIO KOMMYTaUHH TOKa B HarpyaKe He MeHee 1A H 
paccqnraHHbIMH .UJI.si: pa60Tb1 B uen.s:ix Hanp.si:)KeHH.R He Mettee 220 B, Hanpn­
Mep Omron G2R-112P-V. BMecro cJia6oro'IHbIX aJieKrpoMarHHTHbIX peJie 
,zi:onycrnMo HCITOJib30BaHne THpHcTOpttoro KacKa..ua. TpaH3HCTOpbI 
VT1...VT3 Moryr 6h1Tb aaMeHeHhI rpattancropaMH KT819 c JI106b1M 6yK­
BeHHbIM HH,neKcoM. Hanpsr)Kettne nnraHH.si: y3Jia MoJKeT 6hITh B rrpeaeJiax 
10 ... 15 B. Hcro'IHMK nnrattn.s:i - cra6HJIManpoBaHHbIH. MHKpocxeMbI nor­
pe6Jisrror or HII TOK, He npeBhIII1a10mni1: 10 MA, noaroMy ocaoBHoe nor­
pe6Jieane TOKa 3aBHCHT OT THna npnMeHeHHbIX peJie H Ha3HaqeHM.R ycr­
poikTBa . .l(onOJIHMTeJibHO B cxeMy BBO.llHTCH yaeJI aBTOMaTH'IeCKOro BICJIIO­
qemrn IlHTaHHH (aKTHBall;HH ycrpoikrna) HJIM B paapblB IlHTaHHH yaJia 
BKJIIO'Iaerca ryM6Jiep .nm1 «pyqttoro~ ynpaBJiettm1. 

Ycmpoucmoo, peaTlU30Ba1tHoe Ha npueeaeHHou cxeMe, He CllOJtCHo o U3zo­
moBJleHuu, U ezo MOJICHO npUMe1·tRm'b allR pememm UJUpOKOZO cneKmpa 3aaa~. 
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nPOCTOM TEMnEPATYPHblM 
C"1rHAJ1"13ATOP 

y CTpoii:crna KOHTpOJUI TeMrrepaTypbl H CHrHaJIH3aI(HH 06 OTKJIOHeHHH 

KOHTpOJIHpyeMbIX napaMeTpOB MHOroKpaTHO OilHCaHbl B JIHTepaType MH 

pa;J;HoJI10611TeJieii:. TeM He MeHee CTOJib rrpocToro Bap11aHTa, KaK paccMaT­

pHBaeMhIH 3,Zl;eCb, aBTOp He BCTpeqa.rr HHr,11;e. 

OcHOBHhlM aJieMeHTOM yCTpoii:crna HBJIHeTCH ,11;aT'!HK TeMrrepaTypbr 

,Zl;JIH KyHra (KY30Ba) rpy30BblX aBTOM06HJieii:, ,iKeJie3H0,11;0pOiKHblX BaroHOB 

( H pecpp11:>KepaTOpOB ), 'IYBCTBHTeJibHblM SJieMeHTOM KOToporo CJIYiKHT 

rrposoJIO'!HaH c1111pa.rr:q. C1111pa.rrb pearn:pyeT Ha H3MeHeHHe TeMrrepaTypHo­

ro pe:>KHMa, a 611MeTa.rrJI11qecKa.sr rrJiacnrna, Haxo,11;.srm;a.src.sr BHYTPH Koprryca 

,11;aT'IHKa, 3aMbIKaeT/pa3MhIKaeT KOMMYTHp;yrom;He KOHTaKTbI. qyBCTBH­

TeJibHOCTb ,11;aT'IHKa 0.5 ••• 0.7°C. 

BHyTpH Koprryca ,11;aT'IHKa HaXO,Zl;HTCH 

peryJIHpOBO'IHbIH BHHT, · C IlOMOIIl;blO KOTO­

poro MOiKHO B nrnpoKHX rrpe,11;eJiax KOppeK­

THpOBaTb rropor rrepeKJIIO'IeHHH 6HMeTa.rr­

JIH'!eCKOH ITJiaCTHHbl (KOMMYTHpyrom;H:JI: 

KOHTaKTOB ). Ha OCHOBe TaKoro rrpOMblID­

JieHHOfO ,Zl;aT'IHKa pa3pa60TaH SJieKTpOH­

HblH y3e.71 C IDHpOKHMM B03MOiKHOCTHMH 

,Zl;JIH orrosemeHHH 0 BbIXO,Zl;e 3Ha'IeHMH OKpy­

:>Karomeii: ,n:aT'!HK TeMrrepaTyphr 3a yCTaHoB-

+Vn 12 B 

> HA1 Kl XPJ 
~ ~>-i ~-" 

Puc. 1.12. 3JieKTPlf'leCKIDI 

cxeMa BHelllHHX 

JieHHbie napaMeTpbI (rrpe,n:eJI). CxeMa 110,11;KJiroqeHHH I(errn 3BYKOBoii: (HJIH 

HHoii:) cnman113au;MH K ,11;aT'IHKY TeMrrepaTyphl rroKa3aHa Ha Puc. 1.12. 

3neMeHTbl cxeMbl M MX H83HaLteHM8 

Ilposo,11;a IlHTaHHH OT CTaH,11;apTHOfO a.n:arrTepa ,Zl;JIH IlHTaHml pa,n:MorrpH­

eMHHKa c BhlXO,ll;HhIM rrocTOHHHhIM Harrp.sr:>KettlieM 12 B H BblXO.Zl;HblM TOKOM 

0.3 A MoryT coe,ZJ;HHHThCH c KOMMyT11pyrom;HMH KOHTaKTaMH BHYTPH Kop­

rryca TeMnepaTypttoro ,ZJ;aT'IHKa Herrocpe,Zl;CTBeHHO MeTO,ZJ;OM rraHKH HJIH qe­

pe3 pa3beM (KOHTaKThl XP1. .. XP3), Harrp11Mep, TaKoii:, KaK DIN-5, 

PIII-2H6, PII-10-5 H .Zl;p. llcTO'!HHKOM rrHTaHHH - B ,ZJ;aHHOM cJiyqae aTo 

a.n:arrTep - MO:>KeT 6hITb JII06oii: HeCTa6HJIH3HpOBaHHblH HCTO'IHHK c BbIXO,U----45 



rnaaa 1. 3neKTpOHHble cxeMbl H KOHCTPYK1'MM 

HbIM ttanp5DKemieM 7 ... 15 B H BhIXO.ll.HhIM TOKOM He Mettee 30 MA. Ecmr ttc­

noJih3yeTc5I HCToqHHK nHTaHH5I c 1rnrrpm1<etttteM 5 B, nhe303JieKTpttqecKHH 

KancIOJih KP-4332-12, noKa3aHHh1H Ha PHc. 1.12, JKeJiaTeJihHO 3aMeHHTh 

Ha 1205FXP, FMQ-2015B MJIM anaJiornqHhIH, uttaqe HHTeHCHBHoCTh 3By­

Ka 3HaquTeJibHO OCJia6tteT. 

Y3e!l 11,e mpe6yem HaJtaOKU. 

IIopor cpa6aTbrnaHM5I (3aMbIKaHH5I/pa3MhIKaHH5I KOMMYTHpy10:ru;Mx 

KOHTaKTOB XP1...XP3) ycrnttaBmrnaeTC5I nJiaBHbIM BpametttteM perymtpo­

Boqttoro BMHTa BOKpyr ero OCH B KOpnyce npOMbIUIJieHHorO .n.aTqHKa. ,l.(JI5I 

3TOro tta.n.o OTKpbITh Bepxtt1010 KpbIIIIKY npM6opa. Btternttnii BM,n; ,n;aTqHKa 

TeMnepaTyphI noKa3aH Ha PHc. 1.13. 

Puc. 1.13. BHeIIIHHH BM.I{ .naTtittKa TCMIIeparypbI 

B MeCTe Bbixo.n.a npoBo,n;a mnamrn H3 Kopnyca .n.aTqMKa TeMnepaTyphI 

3aKpenJieH IIbe303JieKTpMqecKHH KanCIOJib co BCTpoeHHbIM rettepaTOpOM 

3BYKOBOH qacTOTbI. Ha nponrnonoJIOJKHOM cTopotte pacrroJIO)KeH He­

nocpe.n.crneHHO .n.aTqHK TeMneparyphI B Bn,n;e crrnpaJIH (PHc. 1.13). MaJio­

MO:W:HbIH Ilbe303JieKTpnqecKHH KailCIOJib co BCTpOeHHbIM reHepaTOpOM 

3q - KPI-4332-12 o6ecneqttBaeT rpoMKOCTb rrpepbIBHCToro 3ByKa, ,n;oCTa­

Toqttyro .ll.JI5I cpe,n;Heii: KBapTttpbI H3 ;:i:syx KOMHaT. BMecrn y1<aaattttbro Ha 

cxeMe HA1 MOJKeT 6bITb ncrroJih30BaH JI106oii rro;:i:xo,n;5Imttii 3ByKosoi1 H3-
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npOCTOM TeMnepayYpHblM CMrHamt38TOp 

JiyqaTeJib HJIH rettepaTOp-ycmmTeJib CHrHaJia 3q COBMeCTHO c }],HHaMHlfeC­

KOH roJIOBKoif. Ho aTo - Ha ycMoTpeHHe pa,n:HOJII06HTem1-KoHcTpyKTOpa. 

B cJiyqae HCIIOJib30BaHHH KarrcIOJIH 1212FXP HJIH attaJiorHlfHOro 3BYK 6y­

,n:eT 0}],HOTOHHbIM H a¢>¢>eKT «TpeBora'.> 6y,n:eT HeCKOJibKO CJia6ee. 

0TcyTCTBHe faJibBaHHlfeCKOH CB513H MeiK,n:y KOMMYTHpyromHMH KOH­

TaKTaMH H TeMnepaTypHbIM ,n:eJiaeT ,n:aHHhIH ,n:aTlfHK yttHBepcaJibHhIM, T.e. 

OH MO)KeT 6bITh ncrroJib30BaH rrpaKTHlfeCKH ,n:JIH JII06hIX neJieif. HanpttMep: 

}],JIH KOHTpOJIH pa60Tbl XOJIO}],HJibHOro o6opy,n:oBaHH51 (BHYTPH KaMep 

6bITOBbIX XOJIO}],HJibHHKOB ); 

,n:m1 KOHTpom1 TeMrrepaTyphI BO,n:Hoif cpe,n:hr, ttarrpHMep ,n:oMamttero aK­

BapttyMa. B 3TOM cJiyqae 3 ... 4 BHTKa cnHpaJIH pa3MaTbIBaIOTCH H Katten 

npOBOJIOKH IlOMemaeTCH B Bo,n:y, a Kopnyc npH6opa )KeCTKO KpenHTCH Ha 

IIJiaCTMaCCOBOH KpbIIIIKe aKBapHyMa; 

,n:JIH 6ecKOHTaKTHOfO KOHTpOJIH TeMnepaTypbl BOKpyr HarpeBaTeJibHbIX 

3JieMeHTOB IIOBbIIIIeHHOH onacHOCTH (aJieKTPMlfeCKHX M ecTeCTBeHHbIX Ka­

MMHOB, HarpeBaTeJibHbIX 3JieMeHTOB c OTKpbITOH CIIMpaJibIO M T.n.); 

}],JIH KOHTpOJIH TeMnepaTypbl BOKpyr fa30BOH IIJIMTbl HJIM 3JieKTpOIIJIM­

Tbl Ha Kyxtte; 

}],Jl51 ynpaBJieHM.H OXJia)K}],aIOmMM BeHTMJIHTOpOM B )KapKoe JieTHee Bpe­

MH ro,n:a. 

ABTOp npoBepMJI a¢>¢>eKTMBHOCTh ,n:attttoro yCTpoifcrna, MCIIOJih3YH ero 

B KatfeCTBe ycTpoifcrna ynpaBJieHMH BeHTMJIHTopoM BhITH)KKM Ha Kyxtte. 

oJiaro,ll,apH BbICOKoif TepMolfyBcTBMTeJibHOCTM npM6op MO)KeT OKa3aTbCH 

BOCTpe6oBaHHbIM B ceJibCKOM M npnyca,ll,e6ttoM X035IHCTBe, HanpMMep B yc­

Tpoifcrne nopTaTMBHOfO MHKy6aTOpa, r,n:e K CTa6MJibHOCTM TeMneparypbI 

npe,ll,"hHBJIHIOTCH oco6b1e Tpe6oBaHMH. 

,UJIH KaiK,n:OfO KOHKpeTHOfO CJiyqaH Ha,n:O JIMIIlb BbI6paTb COOTBeTcrny­

IOmMe KOMMyTaQMOHHbie KOHTaKThI XP1...XP3 (Ha 3aMhIKattMe MJIM Ha pa3-

MhIKaHMe ), lfT06bl COOTBeTCTBYIOmMM o6pa30M BKJIIOlfaTb MJIM OTKJIIOlfaTb 

ycTpoifcTBa CMrHaJIM3aQMH MJIM Y3JihI ttarpy3KM. KpoMe TOro, cJie.u.yeT on­

pe.u.eJIMThCH c Harpy3KOH - 6y.u.eT JIM 3TO 3BYKOBOH cm:CiaJIM3aTOp MJIM, Ha­

npMMep, OXJia)K,n:aIOmMif BeHTMJIHTOP 6bITOBOf0 Ha3HalfeHM51. 

IlpM KOMMYTaQMH ,n:pyrMX KOHTaKTOB ( OTHOCHTeJibHO IIOKa3aHHbIX Ha 

3JieKTPMlfeCKOH cxeMe) y3eJI MO)KeT pearMpOBaTb Ha yBeJIMlfeHMe TeMrrepa­

TYPhI CBepx ycTaHOBJieHttoro nopora MJIM Ha ee YMeHhmettMe ( cooTBeTCTBeHHO 

KOMMYTaQMH KOHTaKTOB XP3, XP2). MomttocTh (n aTO no.u.rnepiK,n:ettq 

IIIMJih,ll,OH Ha Kopnyce npM6opa) KOMMYTMpyromMx KOHTaKTOB TaK BeJIMKa, 

lfTO OHM Bhl,n:ep)KMBaIOT TOK KOMMYTaQMM ,n:o 5 ... 6 A npM ttanpH:>KeHMM 24 B; 
npM ttanpH:>KeHMM 220 B aTOT TOK 6y,n:eT He Mettee 2 A. 

CaMaH CJIOJKHaH npo6JieMa, KOTOpyro npe,ll,CTOMT peIIIMTh pa,n:MOJIIQ6M­

TeJIIO, - KaK ,ll,OCTaTb TaKOH .u.aTlfMK, eCJIM, KOHelfHO, pa,n:MOJII06MTeJib He pa-

6orneT B c¢>epe o6cJiy)KMBaHM51 rpy30BblX aBTOM06MJieif M )KeJie3HO}],OpOJK----47 



rnaaa 1. 3neKTpoHHb1e cxeMbl 111 KOHCTpyK~111111 

HbIX pecppmKepaTOpOB HJIH Henocpe,Zl;CTBeHHO He CBH3aH c :3TOH c¢epoM:. 

,lleJIO B TOM, qTQ ,Zl;aTqHK KOHTpOJIH TeMneparypbl KyHra Ha .nopore He BaJIH­

eTCH. 0,Zl;HaKO H :3Ta npo6JieMa pemaeTCH OTHOCHTeJibHO npOCTO, IlOCKOJibKY 

cymecTBJIOT aHaJiornqHbie no npHHI.{HilY ,Zl;eHCTBHH npH60pbI, HanpHMep, 

¢ttpMbI Roger Electronic, HaHTH H nptto6pecTH KoTOpbie (npaKTHqecKH 3a 

6ecu:eHoK) MO:JKHO Ha TeppHTOpHH JII06oi1 H3 MHOroqHCJieHHbIX (B Kpyn­

HbIX ropo,Zl;aX) ~pa36opOK>.'> rpy30BOro aBTOTpaHcnopTa HJIH Ha aBTOM0-

6ttJibHbIX pbIHKax B CeKTOpe CilHCaHHbIX 3anqacTei1. 

B.llOXHYB BTopy10 :JKH3Hb B cnHcaHHbIH 3a HeHa,Z1;06HoCTbIO nptt6op, pa­

.llHOJII06HTeJih-KOHCTpyKTOp noJiyqHT ycTpOHCTBO, KOHKypHpyromee ITO s¢­

¢eKTHBHOCTH H He60JiblIIHM ,Zl;eHe:JKHbIM H BpeMeHHbIM 3aTpaTaM co CJIO:JK­

HbIMH Y3JiaMH :3JieKTpOHHOH TeXHHKH, CXCMbI H OilHCaHHe KOTOpbIX MOryT 3a­

HHMaTb He 0.llHY CTpaHHU:y, a c6opKa - He O,Zl;HH qac ,Zl;parou:eHHOfO BpeMeHH. 

Bb16pan co6crneHHbIH aapHaHT KOHTPOJIH ITapaMeTpoa (aapHaHThl ITpHBe,Zl;e­

HhI BbllIIe ), OH C03,ll;aCT opHrHHaJibHOe :3JieKTpOHHOe ycTpOHCTBO, npenocxo­

Mmee ITpOMbIIIIJieHHbie npH6opbI ITO CBOeH ITpOCTOTe H YHHKaJibHOCTH. 
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YH"1BEPCAnbHblM rEHEPATOP 
AnS1 HACTPOMK"1 3BYKOBOA 
AnnAPATYPbl 

KaK noKaahrnaeT npaKTHKa, y pa,nttomo6ttTe;rn 'IaCTo B03HHKaeT Heo6-

xo,nHMOCTh HaCTpOHTh HJIH npoBepHTh pa60Tocnoco6HOCTh OT,neJibHhIX 

KacKa,noB ycHJIHTeJIH, 3KBaJiai1:3epa HJIH HHOM ay,nttoannapaTyphI. Ha 

Puc. 1.14 noKa3aHa :=iJieKTpH'IecKaH cxeMa YHHBepcaJibHoro reHepaTopa 

,n.JIH HaCTpOMKH 3BYKOBOM annapaTyphI, KOTOpM xoporno ce6H 3apeKOMeH­

,ll;OBaJia, 6e30TKa3HO pa60TaH B Te'IeHHe HeCKOJlhKHX JieT. 

+Vn 10B 

6 NV\ 

DA1, DA2 K740Y.!\5·1 

Pu.c. 1.14. 3JieKTpHqecmur cxeMa yHHBepcaJibHoro reHeparnpa ,n:JIH HacTpOHKH 
3BYKOBOH annapaTypbl pa,n:HOJII06HTeJIH 

3neMeHTbl cxeMbl M MX H83Ha'leHMe 

3JieKTpOHHhIM y3eJI co6paH Ha ,1wyx O,ll;HOTHIIHhIX onepau;HOHHhlX ycH­

JIHTeJIHX K740Y,Zl5-1, 06pa3y10IUHX ,!!;Ba 3aBHCHMbIX reHeparnpa (npHMO­

yroJihHhIX HMIIYJihCOB Ha MHKpocxeMe DA1 H HMIIYJibCOB CHHycoHnaJib­

HOM cpopMbI na MHKpocxeMe DA2). 
HanpH)KeHHe nHTaHHH Y3Jia MO)KeT Haxo,ZJ;HThCH B npeneJiax 8 ... 15 B, 

npH 3TOM aMilJIHry,na BhlXO,ll;HOfO CHrHaJia 6y.zi;eT H3MeHHTbCH nponopu;Ho­

HaJibHO Hanpa)KeHHIO. II pH nanpH)KeHHH IlHTaHHH Vn = 10 B (CM. 

Puc.1.14) ypoBeHb BhIXO,!l;Horo cttrnaJia ,!l;JIH o6ottx reHeparnpoB coCTaBHT 

7 .5 B. ,ZlJIH yMeHhIIIeHHH arnro ypoBHH MO)KHO Ha Bhixo.zi;e reHeparnpoB yc­

TaHOBHTb racHm:He IIOTeHD;HOMeTpbI. 3TH IIOTeHu;HOMeTphI 6ynyT o6ecne---Bl 49 



rnaaa 1. 3neKTpOHHb1e cxeMbl M KOHCTPYK~MM 

q1rnaTb pery1mpoBKY BbIXOlJ;HOro ttarrp5DKemrn. IlocJie IIOTeHUMOMeTpOB M 
rrepen axonoM npyroro ( corryTcTay101uero MJIM rrpoBep5IeMoro) ycTpoiicrna 
MO)KHO ycTaHOBMTb pa3lJ;eJIMTeJibHble OKCMlJ;Hhie I<OHlJ;eHCaTOpbI IIOJIO)KM­
TeJibHOH o6KJia,ll;KOH K BbIXO,ll;Y reHepaTopoB. IlpH :3TOM eMKOCTb KOH,ll;eHca­
TOpOB lJ;OJI)KHa COCTaBJI51Tb 5 MK<!> Ha pa6oqee Harrp51)KeHHe He Mettee 16 B 
(ttarrpMMep, THrra KS0-35). 

BhIBOJJ:hI aJieMeHTOB M MHKpocxeM MaKCMMaJihHO yKopaqMBaIOT, qT06b1 
M36e)KaTb ttaBOlJ;OK M IIOMeX. 

IlepeMeHHhIH peaHcTop R2• PeryJIMpyeT <j:lopMy BhIXO,ll;ttoro CMrttaJia c 
MMKpocxeMhI DAL Tnrr pe3HCTOpa - Cil0-1. 

IlepeMeHHhlii peaHcTop R3. Pery JIHpyeT qacrnry ocHOBHoro reaeparn­
pa HMITYJihCOB CMttycoMnaJihttoii <j:lopMhI Ha MHKpocxeMe DA2. TMrr pe3HC­
rnpa - Cil0-1. 

Bee nocTo.auuwe peaHCTopw THrra MJIT-0,25. 
KmmeucaTOp C1• TMrr Kottnettcarnpa - KMS, KM6 MJIH aHaJiornq­

HhIH. 

Ycmpoucmeo He mpe6yem 1tOJladKu u npu ucnpaB1tbtx aJteMe1tmax u 6e30-
wu6011,1toM M01tma:JtCe pa6omaem cpa3y. 
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CXEMA YnPABnEHMs:I CBETO<l>OPOM 

Mo11rno JIM cero,n:H51 YTBepJK,n:aTh, qTo TeM, KTO HMeeT aBTOMo6HJih, 
Kpyrrno noBe3JIO? Bp51,n: JIM! Co6crneHHhIH aBToMo6ttJih CTaJI yJKe o6hl,n:eH­
HhIM cpe.n:crnoM nepe,n:BHJKeHH51. A BOT qrn KacaeTC51 rapaJKa ,l(JI51 co6crneH­
Horo aBTOM06HJI51, TO TYT y)l( He MOJKeT 6bITh HHKaKHX COMHeHHH: ecJIH OH 
ecTh, BJia,n:eJihIIY aBTOMo6ttJI51 .n:eilcTBHTeJihHO noBe3Jio! ABTOM06HJIHCTOB 
MHOro, HO ,l(aJieKO He KaJK,l(hlH H3 HHX HMeeT CBOH rapaJK. Kor.n:a rapaJK pac­
IlOJIOJKeH B co6cTBeHHOM ,l(OMe HJIH CTOHT, KaK O,l(HHOKHH naM51THHK, noc­
pe,n:H nycTblpR, IlOJih30BaThCR HM H npoCTO, H y,n:o6Ho. qero He CKaJKeIIIh 0 
KoonepaTHBHhIX rapaJKax HJIH 06 aBTOCT051HKax. Ha TeppwTopww «rapa­
JKe:H~ H aBTOCT051HOK, no,n:qac orpoMHhIX, aBTOMo6irnn CHYIOT Ty,n:a-cro,n:a, H 
«,[(51,l(hKa cTopoJK~ ycTaeT peryJIHpoBaTh ,l(BH)l(eHHe Ha Boe3,n:e-Bhie3,n:e. Oco-
6eHHO eMy .n:ocTaeTC51 B CBeTJIOe BpeM.R cyrnK, Kor,n:a yTpoM «Bee H B,n:pyn 
ye3JKaroT, a ,n:HeM H ye3JKaIOT, H npHe3JKaIOT. Ha y3KHX npoe3,n:ax BeJIHKa Be­
po51THOCTh TpaHcnopTHhlX npOI-ICIIIeCTBHH. ,l{aJK:e ycTaHOBKa IIIJiar6ayMa -
Be3,n:ecymero 6apbepa - He cnacaeT cwTyarrnro. C,n:eJiaTh y,n:o6HhIM H 6e3o­
naCHhIM Boe3,l(-Bhle3,l( H3 KOJIJieKTHBHhIX rapaJK:eH H aBTOCTO.RHOK npH3BaHO 
yCTpoilcTBO ynpaBJieHH51 cBerncpopoM, cxeMa KOTOporo npe,n:cTaBJieHa Ha 
PHc.1.15. 

KpoMe KOJIJieKTHBHhIX rapaJKe:H w aBTOCT05IHOK, 3TO yCTpo:Hcrno MoJKeT 
6bITh yCTaHOBJieHO, HanpHMep, Ha TeppHTOpHH IlO,l(3eMHhIX rapaJKeH, JIHcp­
TOB H IlJIOIIla,l(OK norpy3KH-pa3rpy3KH Ha OilTOBhlX 6a3ax. 

3neMeHTbl cxeMbl 111 111x Ha3Ha<teH111e 

MHKpocxeMa DD1. Ha ,n:Byx HHBeprnpax MHKpocxeMhI DD1 
KS61JIA7 noCTpoeH 3a,n:aromtt:H reHepaTop np51MoyroJihHhlx HMnyJihCOB. 

PeaHCTOpbI Rf> R2• OT conpoTHBJieHH51 pe3HCTopoB H eMKOCTH KOH,n:eH­
caTopa C1 3aBHCHT qaCToTa BhIXO,l(HhIX HMnyJihCOB reHepaTopa 1rncppaHH3-
KOH qacTOThI. 

0KCH,ll;HbIH KOH,l(encaTop C1• H3MeH5151 eMKOCTh OKCH,n:Horo KOH,l(eHca­
TOpa C1, MO:lKHO B 3HaqwTeJihHhIX npe,n:eJiax H3MeHHTh qacToTy reHepaTopa: 
npw yseJiwqeHHH eMKOCTH C1 qaCToTa HMnyJihCOB reHepaTopa yMeHhIIIaeT­
ca, w Hao6opoT. 

--111111 51 



rnaea 1 . 3neKTpOHHble cxeMbl Ill KOHCTPYK'-'111111 

EL1 
002 

R3 2• 
CT10 QO 

R2 Q1 

R11M 220. C1 
10.0 Q2 

-2206 

«'"18CTOT8» 
166 

Q3 

001 K561nA7 Q4 

002 K5611'1EB 

VU1...VU3 POY163 
Q5 

VS1...VS3 KY20Bf Q6 

K 14Bbl8. 001, 
Q7 

K 16 BblB. 002 +Vn 126 QB 
4 L c , 

+ 1oo2.o Q9 I !256! , 

K7Bb1B.001, 
p 

K8Bbl8. 002 

Puc. 1.15. 3JieKTprrqecK<IB cxeMa yrrpaBJieHrr.H cseTOcpopoM 

MHKpocxeMa DD2. 3TO MHKpocxeMa K561HE8 - cqennK c .n:eJieHH­
eM Ha 10, Ha KOTOpbIH nocTy1rn10T HMTIYJihChI OT reHepaTopa. Oco6eHHOC­
ThIO 3TOro cqenHKa HBmieTCH TO, qTo npn TaKTOBOH reHepau:nn Ha Bxo.n:e c 
(Bbrno.n: 14 DD2) n HH3KOM ypoBHe HanpmKeHHH Ha Bxo.n:e CP (Bbrno.n: 
13 DD2) HanpmKeHne BhICOKoro ypoBHH nocJie.n:oBaTeJibHO no.HBJI.HeTcH Ha 
Ka.JK,Zl;OM BbIXO.n:e cqeTqnKa. 

MttKpocxeMa BbITIOJIHHeT CBOH <PYHKU:HH CHHXpOHHO c TIOJIO)KHTeJib­
HblM nepena.n:oM Ha TaKTOBOM Bxo.n:e C. Ha Ka.JK.ll:OM Bhixo.n:e cqeTqnKa BhI­
coKHH ypoBeHh HanpH)KeHHH TIOHBJIHeTCH TOJibKO Ha nepno.n: TaKTOBOro HM­
TIYJibCa c COOTBeTCTBYIOiu:HM HOMepoM. Ilpn BbICOKOM ypoBHe HanpH)KeHH.H 
Ha BXo.n:e CP .n:elicTBHe cqeTa 3anpemaeTcH n cqeTqnK ocTaHaBJIHBaeTCH 
(<l>nKcnpyeTrn). Ilpn BhICOKOM ypoBHe HanpH)KeHHH Ha Bxo.n:e c6poca R 
(Bbrno.n: 15 DD2) cqeTqnK oqnmaeTCH .n:o <rnyJieBorO$> oTcqeTa, T. e. Ha nep­
BOM BbIXO,ZJ;e QO (BbIBO.ll: 3) - COCTOHHHe JiornqecKOH 1, Ha OCTaJibHblX -
COCTOHHHe JiornqecKoro 0. 

Ilpn BKJiroqeHHH nnTaHHH Ha Bxo.n:e R, coe.n:nHeHHOM c Bhixo.n:oM Q4, 
ycTaHaBJIHBaeTcH HanpH)KeHne HH3KOro ypoBHH, pa3pernaromee pa6oTy 
MHKpocxeMbI. IlepBbitt Bhixo.n:Hott cnmaJI cqeTqnKa DD2 <PopMttpyeTCH Ha 
BbIBO,ZJ;e 3 (BbIXO.Zl: QO), qTQ npHBO,Zl;HT K BbICOKOMY ypoBHIO HanpH)KeHHH, 
TIOCTynaromeMy qepe3 orpaHnqnTeJibHblH pe3HCTOp R3 Ha CBeTO.n:no.n: OTITO­
napbl VU1 (AOY163). 
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BHyTpH orno::meKTpOHHoro rrptt6opa Haxo,n:MTC.SI BhICOKOBOJihTHhIH ctt­
MMCTop, KOTOpbIH OTKpbrnaeTC.SI rrpM ITOCTYITJieHMM onTMqecKoro CMrHaJia 
OT CBeTo,n:tto,n:a. CttMMCTop onTpoHa VU1 B CBOIO oqepe,n:h ynpaBJI.SieT MOIQ­
HhIM CMMMcrnpoM VS1 (KY208f), KOTOphIH «BKJiroqaen JiaMny HaKaJIMBa­
HM.SI EL1 (KpacHhIH cBeT). 

He peKOM-e11iJyemca ynpaeJZRmb JZaMnaMu 11aKaJZuea11UR UJZu iJpyzou aK­
mue11ou 11azpy3Kou 6e3 y'llacmUR Mo1411ozo cUMucmopa VS1, maK KaK MaKcu­
MaJZb1lO iJonycmUMbtu moK OM onmpo11a VU1 ozpa11u'lle11 100 MA, a nuKoeoe 
11anpRJ1Ce11ue KoMMymat1iuu - 400 B. B mo J1Ce epeMR c noM014b10 cUMucmopa 
VS1 MOJIC1l0 ynpaBJlRfflb JlaMnaMU 1lQKaJZUBQ1lUR M0141l0Cfflb10 ao 800 Bm. 
Ilpu'lleM, ecJZu Mo1411ocmb 11azpy3t<iu Me11ee 600 Bm, cUMucmop 11e 11aiJo ycma-
11aeJZueamb 11a menJZoomeoiJ. TaKUM o6pa30M, 6JZazoiJapa npUMe11e11u10 onm­
po11a co cxeMou ynpaeJZe1lUR cUMucmopoM noJZ11ocmb10 pa3ema11bt t1ienu yn­
paeJZe1lUR (CUl1laJZbt MUKpocxeM) u CUJlOBQR 'llaCmb ynpaeJle1lUR M0141lOU 11a­
zpy3KOU. 

Bxo,n:Hoii: pa6oqttii: TOK ,n:JI.SI ompoHa AOY163 ( crnpoe HasBaHMe 5Il50) 
Bcero 10 MA, qrn no3BOJI.SieT co6paTh ycTpoii:crno c MaJihIM noTpe6JieHtteM 
TOKa OT MCToqHMKa nMTaHM.SI (6es yqeTa TOKa noTpe6JieHM.SI CMJIOBOro ysJia 
OH He npeBhnnaeT 35 MA). 

BTopoii: no cqeTy BhIXo,n:Hoii: cttrnaJI cqe~MKa DD2 CHMMaeTC.SI c BhIBO­
.n:a 2 (Bhixo.n: Qi, npoxo,n:MT qepes ,n:tto,n: pa3B.SI3KM VD1 Ha ompoH VU2, Ko­
TOphIH, OTKpbrnaeTC.SI TaK )Ke, KaK onTpOH vu 1) M npHBO,n:MT K 3a)l(MraHMIO 
JiaMnhI HaKaJIMBaHM.SI EL2 ()l(eJITOro QBeTa). 

Eme o,n:MH ynpaBJI51IOIQMH cmHaJI ,n:JI.SI JiaMnhI EL2 npttxo,n:MT c Bhrno.n:a 7 
(Bhixo.n: Q3 cqeTqMKa DD2). 3rn c,n:eJiaHo ,n:JI.SI rnro, qrnfa1 )l(eJIThIH cttrnaJI 
CBerncpopa saropaJIC.SI Me)l(,n:y KpacHbIM M 3eJieHbIM M Me:>K,n:y 3eJieHbIM M Kpac­
HhIM, qTo o6ecneqMBaeT .n:onOJIHMTeJihHYIO 6esorraCHOCTb ,n:BM)l(eHM.SI Ha KOHT­
pOJibHOM yqacTKe M noBTOp.SieT aJiropHTM pa60ThI npOMbIIIIJieHHbIX CBeTOcpo­
poB ( KpoMe Tex cBerncpopoB Ha Haumx .n:oporax, r.n:e nepe.n: BKJiroqeHMeM seJie­
Horo CMrnaJia saropaIOTC.SI o,n:HOBpeMeHHO M KpaCHbIH, M )l(eJITbIH). 

TpeTMH ynpaBJI.SIIOIQMH cttrnaJI nocrynaeT c Bhrno.n:a 4 (Bhixo.n: Q2), BhI-
3hIBa.SI nepeKJiroqeHMe onTpoHa VU3 M sa:>KttraHMe JiaMnhI seJieHoro QBeTa 
EL3. 

TaKMM o6pasoM, nepeKJiroqeHMe cBeTOBhIX cttrnaJIOB peaJittsyeTC.SI no aJI­
ropttTMy: KpaCHbIH - )l(eJITbIH - 3eJieHhIH - )l(eJIThIH - KpaCHbIH. IlpH Ha­
np.SI:>KeHMM BhICOKoro ypoBH.SI Ha Bhrno.n:e 10 ( Bhixo.n: Q4 D D2) OHO noCTynaeT 
Ha Bxo.n: c6poca R (BhIBo,n: 15 DD2) M cqeTqMK nepexo,n:MT B pe)l(MM HOBoro 
OTcqeTa, T. e. BbICOKMH ypoBeHh BHOBb no.SIBJI.SieTC.SI Ha BbIBO,n:e 3, M QMKJI IIOB­
TOp.SieTC.SI. qaCTOTa nepeKJiroqeHM.SI CBeTOBbIX CMrHaJIOB 3aBMCMT OT qacTOTbI 
sa,n:aromero reHeparnpa Ha MHKpocxeMe DD1. .l{JIMTeJihHOCTh cBeqeHM.SI Ka)l(­
.n:oii: JiaMnhI COCTaBJI.SieT o,n:MH TaKT telieparnpa (B ,n:aHHOM cJiyqae 10 c). 
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fJiaBHhIM ,ll,OCTOMHCTBOM 3TOM cxeMhI .HBJrneTC.sI HeCJIO)KHhIM aJiropMTM 

rrepeKJIIoqeHM.sI CBeTOBhIX ClffHaJIOB, KOTOphIM MO)KHO rrpOCTO M3MeH.sITh If 

rrpw Heo6xo,ll,MMOCTH 3a,ll,aTh MHYIO rrocJie,ll,oBaTeJihHOCTh MH.ll.MKaumr. Ha­

rrpnMep, qT06bI B CBeTo¢ope 6bIJIO TOJihKO ,ll,Ba UBeTa - KpaCHhIM M 3eJie­

HhIM (qTO MO)KeT 6hITh aKTYaJihHO ,ll,JI.sI ~pa3peIIIaIOJ:UHX~ CBeTO¢opoB rrpli 

Bbe3,ll,e B rapa)KM), cxeMy Ha,ll,O M3MeHHTh CJie,ll,yIOIUMM o6pa30M: 

HCKJIIOqMTh M3 cxeMhI 3JieMeHThI VDi, VD2, R4,vu2;vs2, EL2; 

IIO.ll.KJIIOqMTh aHO.ll. .ll.MO,ll,a VD3 K BhIBO.ll.Y 2 (BhIXO.ll. Qi DD2). 

B HeKoTOphIX cJiyqa.Hx Heo6xo,ll,HMO rrpwcyTCTBMe B HH,ll,HKaUMM MMraIO­

mero CBeTa. HarrpttMep, Me)K,ll,y KpacHhIM M rrepe,ll, BKJIIOqeHMeM 3eJieHoro 

CMrHaJia CBeTO¢opa )KeJiaTeJihHO, qT06bI )KeJIThIM CMrHaJI HeCKOJihKO pa3 

MHrttyJI, rrpe,ll,yrrpe)K,ll,a.sJ: 0 rrptt6JIM)KeHMM K pa3peIIIaIOmeMy CMrHaJIY CBe­

To¢opa MJIM 0 TOM, qTQ HY)KHO IIOBhICMTh 6,ll,MTeJihHOCTh B rrpe,ll,,ll,BepMM CMe­

HhI Ha .ll.pyroi1: cnmaJI CBeTO¢opa. TaKoi1: aJiropMTM pa6oThI TaK)Ke HecJIO)K­

HO peaJIM30BaTh B orrwchrnaeMOM yCTpoi1:crne -'- rroJiyqwTc.si: cBoeo6pa3HhIM 

cBeTo¢op, KOTopoMy TPY.ll.HO HaMTM aHaJior no rrepeKJIIOqeHMIO cwrHaJIOB. 

B 3TOM cJiyqae TaK)Ke Ha,ll,O CJierKa M3MeHMTh cxeMy, a MMeHHo: 

IIO,ll,KJIIOqMTh aHO.ll. ,ll,HO,ll,a VD3 K BhIBO.ll.Y 9 (BhIXO.ll. Q8 DD2); 

coe,ll,MHMTh BBO.ll. i5 (R) c BhIBO.ll.OM ii (BhIXO.ll. Q9 DD2); 

,ll,o6aBMTh K ToqKe coe,ll,MHeHM.H KaTO,Zl.OB VDi M VD2 M rrocTO.HHHOro 

pe3MCTopa R4 eme qeThipe .ll.MO,ll,a, aHaJiornqHhIX .ll.MO,ll,aM VDi, VD2. AHo­

.ll.hI Bcex 3TMX ,ll,MO,ll,OB, BKJIIOqa.si: VDi, VD2, coe,ll,MH.sIIOTc.si: cooTBeTCTBeHHO 

c BhIBO,ll,aMM 2, 4, 7, iO, i, 5, 6 (BhIXO,ll,hI MMKpocxeMhI Qi - Q7). B TaKoM 

BapHaHTe BKJIIOqeHH.sI CBeTOBhIX CMrHaJIOB CBeTo¢op IIOCJie KpacHoro CMr­

HaJia 6 pa3 ~MMrHeT~ )KeJIThIM, IIOCJie qero BKJIIOqMTC.sI 3eJieHhIM CHrHaJI, M 

UMKJI IIOBTOpHTC.sI. 

IlpM HcrrpaBHhIX ,ll,eTaJI.sIX M 6e30IIIM6oqHOM MOHTa)Ke ycTpOMCTBO Ha­

qwHaeT pa6ornTh cpa3y. HMa,lJ,Ka yCTpoi1:crna CBO,ll,MTC.H K ycTaHOBKe Ha 

BhIXO,ll,e TaKTOBOro reHepaTOpa 3a,ll,aHHOM qacTOThI (rrpMMepHO O.i fu). 

BpeMB33,ll;aIOm;Hii OKCHWfblii KOH,lJ;eHCaTOp c •. .[{omKeH 6hITh c MMHM­

MaJihHhIM TOKOM yTeqKH H cTa6wJihHhIM TKE (TeMrreparypHhIM Ko3¢¢w­

uweHT eMKOCTH). B cxeMe rrpHMeHeH KOH,ll,eHcaTOp K53-i9. ,[{JISI 6oJihIIIei1: 

TeMrrepaTypHoi1: crn6HJihHOCTH HMIIYJihCOB reHepaTopa )KeJiaTeJihHO BMec­

TO C1 wcrroJih30BaTh HerroJI.HpHhIM KOH,ll,eHcaTop yKa3aHHoi1: eMKOCTH, Ta­

KOM, KaK KT4-23, Ki0-28 HJIH 3apy6e)KHhIM aHaJior ¢wpMhI KWC. Cyruec­

TBeHHo BJIM.sIIOT Ha qacTOTY reHepaTopa M ee KOJie6aHH.sI. 

0KCH,lJ;HblH Kou.z:i;eucaTop C2• BKJIIOqaeTc.si: rrapaJIJieJihHO HcTOqHHKY 

IIHTaHmI, cpe3aeT HM3KoqacTOTHhie IIOMeXH. 

Bee nocTOBHHhle peaucTOpbI THrra MJIT-0,25, MF-25. 

MnKpocxeMa DD1. Mo)KeT 6hITh 3aMeHeHa Ha MHKpocxeMhI 

K56 iJIE5, K56 iJIH2. B rrocJie,ll,HeM cJiyqae BhIBO,ll,hI ,ll,JI.H rro,ll,KJIIOqeHH.sI 

MHKpocxeMbI 6y.ll.yT .ll.PYrMMH . .[{orrycTHMO MCIIOJih30BaTh 3apy6e)KHhie aHa­

JIOrM CD40iiA(K56iJIA7) H CD4017A (K56ilIE8). 
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,ZJ;uo,n;w VD1 ... VD3. BbIIIOJIH.HIOT poJih pa3B.H3KH. MoryT 6bITh 3aMe­

HeHhI ,ZJ,HO,ZJ,aMH K,U510, K,U513, K,U521, ,U311, ,U220, ,U9 c JII06b1M 6yKBeH­

HhIM HH,ZJ,eKCOM H aHaJIOfll'IHblMH. 

ToK rroTpe6JieHH.H y3Jia reHepau:111111 c'!eTa HMIIYJihCOB 11p11 Harrp.HJKeHHH 

rrHTaHH.H +12 B He rrpeBhIIIIaeT 35 MA. HcTOlfHHK IIHTaHH.H aToro ycTPoil:crna -

CTa6HJIH3HpOBaHHbIM c IIOHHJKaIOJUHM TpaHccpopMaTOpOM HJIH, KaK aJihTep­

HaTHBHbIM Bap11aHT, 6ecTPaHccpopMaTOpHhIM cTa6HJIH3HpOBaHHhIM. Harrp.H­

JKeHHe IIHTaHH.H yCTpoil:crna ,ZJ,OJIJKHO Haxo,ZJ,HThC.H B rrpe,ZJ,eJiax 6 ... 14 B. 

OmpoHhI VU1. .. VU3. T1111 ompoHoB - AOY16.3. MoJKHo 11c110Jib30-

BaTh orrTpOHhI AOY163 c JII06h1M 6yKBeHHhIM HH,ZJ,eKcoM; ero aHaJior - 011-

ToaJieKTpOHHoe peJie rrepeMeHHOfO TOKa 51150, BbIIIYCKaBIIIeeC.ll ,ZJ,O 1996 r., 

HJIH 3apy6e1KHh1e aHaJiorn MOC3010, MOC3009, MOC3012, MOC3052. 

CHMHcTopw VS1. .. VS3. B Kpail:HeM cJiyqae ,ZJ,orrycTHMO 3aMeHHTh c11-

MHCTpaM11 KY208B. 

JlaMnhl uaKaJIHBauus EL1. .. EL3. Bb16HpaIOTC.H B 3aBHCHMOCTH OT KOH­

KpeTHoro 11p11MeHeHH.H yCTpoil:crna yrrpaBJieHH.H cBeTocpopoM. B cJiyqae yc­

TaHOBKH CBeTOcpopa rrepe,ll, B'he3,ZJ,OM Ha TeppHTOpHIO rapaJKeM ( KaK B aBTOpCKOM 

BapHaHTe) JiaMIIbI HaKaJIHBaHH.H ,ll,OJIJKHbI 6bITb MOJUHOCTbIO He MeHee 

100 BT KaJK.ll.a.H (Ha11p.H1KeH11e ceTH 220 B). 

IloCKOJlb'l'Y 1leKomopbte aJleMB1lmbl ycmpoucmea UMe10m nomeHU,UaJl 1lanpa­
:HCe1lUR 220 B, npu ew aICcmyamau,uu 1leo6xooUMo co6Jl10oamb Mepbt 6e3onac-
1locmu - He npuICacambCR 1C aJleMe1lmaM noOK.rt10tte1l1lOW B cemb ycmpoucmea. 

3neMeHTbl c6opKM 

l13-3a MaJIOlfHCJieHHOCTH aJieMeHTOB rrelfaTHa.H IIJiaTa ,ll,JI.H KOHCTpyK­

U:HH He pa3pa6aThIBaJiaCb. 3JieMeHTbI, B TOM lfHCJie MHKpocxeMhI 001, 

002, KpeII.HTC.H Ha MOHTaJKHOM IIJiaTe, HX BbIBO,ll,bl coe,ZJ,HH.HIOTC.H rn6KHM 

rrpoBO.ll.OM MIT<l>-0,6. Koprryc ,ZJ,JI.H KOHCTPYKU:HH MOJKeT 6bITh JII06bIM. 

11ocKOJihKY rrJiacpoHhI ,ZJ,JI.H JiaMrr HaKaJIHBaHH.H yCTaHaBJIHBaIOTC.H «Ha yJIH­

u:e~, OHM ,ll,OJIJKHbI HMeTb K03blpbKH H3 JKeCTH ,ll,JI.H HettTpaJIH3aUHH IIa,ZJ,aIO­

iu:ero ecTeCTBeHHOfO CBeTa. B KalfeCTBe IIJiacpoHOB MOJKHO HCIIOJib30BaTb 

HeHyJKHhie cpapbI B c6ope, HarrpHMep, OT rpy3oBoro aBTOM0611JI.H Volvo FL-7, 
ycTaHOBHB B HHX COOTBeTCTBYIOIUHe rraTpOHbI H JiaMIIbI HaKaJIHBaHH.H Ha 

Harrp.HiKeHHe 220 B, HJIH rrpOMhIIIIJieHHhie rrJiacpoHhI c 3aIUHTHOM peIIIeTKOH 

11<1>~115, KOTOpbie HeCJIOJKHO 11p1106peCTH B Mara3HHax CTpOHTeJibHblX Ma­

TepHaJIOB. 11JiacpOHbI pa3MeJUaIOTC.H O,ll,HH Ha,ZJ, .ll.PYrHM rrpH B'he3,ZJ,e Ha Tep­

pHTOpHIO rapaiKa. BHyTpH rrJiacpoHoB ycTaHaBJIHBaIOTC.H JiaMIIhI HaKaJIHBa­

HH.H c 11pe,Z1,Bap11TeJibHO HaHeceHHOM Ha KOJI6bI HHTpoKpaCKOH KpacHoro, 

JKeJIToro 11 3eJieHoro UBeTa. 



MCKATEnb CKPblTOA nPOBOAKM 

Bee H3BeCTHbie cxeMbI HCKaTeJieM: cKpbITOH npoBOJJ;KH ycJIOBHO MOJKHO 

pa3;:i;eJIHTb Ha ;:i;eTeKTOpbI (cHrHaJIH3aTopb1) HaJ1Hqm1 nepeMeHHoro Hanp.si:­

JKeHH.si: H cHrHaJIH3aTopbI MarHHTHOro H aJieKTpHqecKoro noJI.si:. B KaqecTBe 

;:i;aHHKOB B TaKHX yCTpoM:cTBax c pa3HOH acpcpeKTHBHOCTbIO ncnoJib3YIOTc.si: 

B OCHOBHOM nacCHBHbie HHJJ;YKTHBHble aJieMeHTbl (KpOMe naCCHBHbIX aJie­

MeHTOB, B ycTpOHCTBax KOHTpOJI.sI H CHrHaJIH3an;1rn aJieKTpHqecKoro IlOJI.sI 

urnpoKO HCilOJib3YIOTC.sI IIOJieBbie TpaH3HCTOpbI). 3TO - KaTyIIIKH peJie c 

6oJibIIIHM KOJIHqecTBoM BHTKOB Ha CTaJihHOM cep;:i;eqHHKe (THna PKH H 

aHaJIOrHqHbie) HJIH Ha cpeppHTOBOM cep;:i;eqHlfKe, KazyIIIKH OT BbICOKOOM­

HblX TeJiecpoHoB (Tnna TOH-1, TOH-2 H aHaJiornqHbie c conpoTHBJieHHeM 

1600 OM), JJ;HHaMHqecKHe MHKpocpoHbI mna M.ll:200, M.ll:201 H aHaJiornq­

Hbie, 3BYK03ailHCbIBaIOlll;He (H BOCilpOH3BO}J;.sIID;He HJIH YHHBepCaJibHbie) ro­

JIOBKH OT MarHHTOcpOHOB (HaHJiyqIIIlfH pe3yJibTaT yJJ;aJIOCb IIOJiyqHTb npH 

HCilOJib30BaHHH CTapoM: YHHBepCaJibHOH roJIOBKH OT KaTyIIIeqHoro MarHH­

TOcpoHa ~51y3a») H }J;aJKe TaKHe ~He<f>opMaJibHbie» aJieMeHThl, KaK JiapHHro­

<f>oHHbie ;:i;aTqHKH IIIJieMo<f>oHoB, ncnoJib3yeMhIX B TaHKax T-60, ... , T-80 

(Puc. 1.16). 
Bb1xo;:i; JiapnHro<f>oHHoro ;:i;aTqnKa HMeeT TPH KOHTaKTa: Kopnyc ;:i;aTqn­

Ka ( aKpaH) H }J;Ba KOHTaKTa ( +) H ( - ). Ilo;:i;KJIIOqeHI:Ie ;:i;aTqlfKa BbIIlOJIH.sieT­

c.si: c co6JIIO}J;eHHeM IIOJI.sipHOCTH. 

Tan'IW8'bte UJJteMo<jJon'bt ucnoJt'b3y10mca e napoanoM xo3aucmee e 1ca'l/.ecm­
ee aJteMenmoe nepeweopnow ycmpoucmea ee3aexoaoe u maza'll.eu c na'l/.aJta 
80-x zoaoe U 1la cezoa1lRW1lUU aen'b ne R8JtR10mCR «Ce1Cpem1l'bl.M o6oetCmOM». 

KaK H3BeCTHO, JiapnHro<f>oH pearnpyeT He Ha rpoMKOCTb 3ByKa, o qeM 

CBH}J;eTeJibCTByeT 3aKpbITblH (3aIIa.sIHHbIH Kopnyc), a Ha CJia6yro ;:i;eTOHa­

ll;HIO, BH6pau;mo H H3MeHeHHe MarHHTHOro IIOJI.sl • .Zl:pyrHMH CJIOBaMH, OH 

OTJilfqaeTC.sI BhICOKOH acp<f>eKTHBHOCThlO IIO qyBCTBHTeJibHOCTH K CJia-

6bJM CHrHaJiaM. HMeHHO noaToMy JiapnmocpoH (cM. Puc. 1.16) 6hIJI 

BKJIIoqeH B KaqecTBe ;:i;a~HKa B cxeMy ycHJIHTeJI.si:, npe;:i;cTaBJieHHYIO Ha 

PHc.1.17. 
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McKaTenb cKpbtTOM npoBOAKM 

Puc. 1.16. Jiap1rnro<t>oHHhr:ii .naTqHK T Jlf-1A rrrneMo<t>otta T-72 
B ll30JillpOBaHHOM ll Hell30JillpOBaHHOM Kopnyce 

A 

Ri 
4.7M 

3 

c, R7 
1.0 4.7M Cs 10.0 

8 + :6.38)+ R3 10K 

C2 0.05 
--U-----1---~ 

5 

:91.
8

~1 
2.2M 1 A3MW-4A 

8M1 
T11f-1A 

Rs 
100K 

o:rpoMKocrb• R1 
2M 

Ra 330K 
Cs 

0.02 Rio 1M 

Puc. 1.17. 3neKTPHqecKrur cxeMa ycHJIHTemi: 
c Jiap1mro<t>ottoM TJif-1A 

+58 

---57 



rnaea 1 . 3neKTpOHHb1e cxeMbl 1.1 KOHCTPYKL\MM 

3neMeHTbl cxeMbl M MX H83Ha'teHMe 

J1:aT'IHK BMt. B paccMaTpHBaeMoii: cxeMe HCITOJih30BaJICH LJ:aT'!HK 

TJif-1A. 0TpttuaTeJihHhIM BhIBOLJ: LJ:aT'!HKa ITOLJ:KJIIO'!aeTrn K o6iueMy ITpo­

BOLJ:Y ycHJIHTeJIH, a ~ITJIIOCOBhie~ BhIBOLJ.hI - K OTPHUaTeJihHOii: o6KJiaLJ:Ke 

OKCHLJ:Horo KOHLJ:eHcaTOpa C1. KopITyc LJ:aT'!HKa ITOLJ:KJIIO'laeTcH Kero ~MH­
Hycy~ H o6iueMy ITpOBOLJ.Y cxeMhI. 

TeJie<t>ounhIH Ka11cIOJih HAL B Ka'!ecrne TeJiecpoHa HCITOJih3yeTcH 

KaITCIOJib ,U3Mlll-YM. 06ecITe'IHBaeT L(OCTaTO'IHYIO rpOMKOCTb 3ByKa. 

PeKoMeu.uyeMhIM ycHJIHTeJih o6JiaLJ:aeT cpyHKUHeii: peryJittpoBKH ycHJie­

HHH BXOLJ:HOro CHrHaJJ.a. IlHTaHHe Ha ycTpoikrno ITOLJ:aeTCH OT crn6HJIH3H­

poBaHHOrO HCTO'IHHKa ITHTaHHH ITOCTOHHHOro TOKa 5 B. IlpH MaKCHMaJJ.h­

HOM ycHJieHHH TOK ITOTpe6JieHHH ycHJIHTeJrn COCTaBJIHeT 10 .. .12 MA. MaK­

CHMaJJ.hH!>IM KoacpcpHUHeHT ycHJieHHH (oKOJIO 100) LJ:OCTHraeTCH Ha 

'!aCTOTaX 1000 ... 5000 fu. 

CTa6HJIH3aTOp HaITpmKeHHH co6paH Ha aJieMeHTax R4, VD1, C3, C4. 

CTa6HJIHTpou VD1. 3aLJ:aeT oITopHoe HaITpHJKeHHe crn611mrnau1m. 

0KCH,ll;Hhiii KOH,ZJ;encaTop C4 cpHJihTpyeT HH3KO'laCTOTHhie ITOMexH ITO 

ITHTaHHIO. 

KoH,ZJ;eucaTop C3• cDHJihTpyeT ITOMexH ITO BhICOKoii: qacToTe. 

PeaucTop R4. OrpattH'IHBaeT TOK TaK, 'IT06h1 crn611JIHTpoH VD1 Haxo­

Ll:HJICH B pa6o'leM peJKHMe: TOK crn6HJIH3aUHH 1...10 MA, VcT = 3.3 B. 3TOT 

orpaHH'IHBaIOIUHH pe3HCTOp THITa OMJIT-0, 5 He BhILJ:eJIHeT 6oJihIIIoro Ko­

JIH'leCTBa TeIIJia, H ero HOMHHaJJ.hHaH MOIUHOCTb 0,5 BT BhI6paHa c 3aITaCOM. 

Y3eJI MO/KHO ITHTaTh OT LJ:BYX aJieMeHTOB A316. TorLJ:a cTa6HJIH3aTop 

HaITpHJKeHHH, cocTOHIUHH H3 aJieMeHTOB R4, VD1, C3, C4, He HyJKeH. B Ta­

KOM BapHaHTe aJieMeHTbl ITHTaHHH ITOLJ:KJIIO'!aIOTCH COOTBeTCTBeHHO K 06-

IUeMy ITpoBony HK TO'!Ke A (ITOJIOJKHTeJihHhIM ITOJIIOC). HaITp.fIJKeHHe ITHTa­

HHH ycttJIHTeJIH MOJKeT HaxonHThCH B nttaITa30He 1.4 ... 5 B, onHaKo ITPH Ha­

ITPHJKemm ITHTaHHH CBhIIIIe 3.5 B ycHJIHTeJih B036yJKLJ:aeTCH H ypoBeHh 

myMoB B03pacTaeT. 

IlpH OITTHMaJJ.hHOM HaITpHJKeHHH ITHTaHHH 3 B BeJIH'IHHa BXOLJ:HOro my­

MOBoro ttaITpHJKemrn cocrnBJI.fleT 440 ... 500 HB/fu, 'ITO xapaKTepHo LJ:JIH ca­

Moro OY. BcJie.ucrnHe He6oJihmoro ypoBH.fl OITOpHoro HaITpHJKeHHH Ha HH­

BepTttpy10iueM Bxo.ue 3 MHKpocxeMhI PA1cpenHeKBaLJ:paTH'!ecKoe3Ha'leHHe 

myMa B pe3yJihTHpy10iueM cttrua.JJ.e coxpaHHeTCH Ha HH3KOM ypoBHe. MeCT­

HhIM aKycTH'!eCKHH acpcpeKT H3-3a 6JIH30CTH pacIToJioJKeHHH BM1 H HA1 

(KoTOpbIM ITOHBJI.fleTCH ITPH ITOBbIIIIeHHH HaITpHJKeHH.fl ITHTaHHH Ll:O 5 B) 

MOJKHO ~cBeCTH Ha HeT~, H3MeHHH corrpoTHBJieHHe pe3HCTopa R9• OnHaKo 

ITPH aTOM 6y.ueT yMeHhIIIaThCH H o6iuttii Koacpcp11utteHT ycttJieHHH y3Jia. 

MaKf'.HMaJihHOe ycttJieHHe cpHKCHpyeTcJI Ha Harpy3Ke coITpOTHBJieHHeM 

500 0!Vl. K coJKaJiettHIO, aBTOp ITono6Horo 3BYKOBoro KaITCIOJIJI He HameJI. 

3To o6cTOHTeJihCTBo cJienyeT Y'IHThIBaTh ITPH Heo6xonnMOCTH 3aMeHhI 
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lllcKaTenb cKpblTOM npoaOAKM 

Karrc10Jrn HAL Ycm1em1e Bxo,n;Horo ClffHaJia perym1pyeTC5I rrepeMeHHhIM 

pe3ncrnpoM Rs (CII0-1). 

Bee nocTO»HHble peaucTopbI, KpoMe R4, Tnrra MJIT-0,25. 

0KCMHhie Ko~eHcaTopbI Ci. C4, Cs Tnrra KS0-6. Tnrr ocTaJihHhIX 

KoH,neHcarnpoB - KM -6B. 

Jlapuuro<t>ouuhlii ,naT'IHK BM1. JI106oii ,nnHaMH'IeCKHM KarrcIOJih co­

rrpoTHBJieHneM 180 ... 250 OM, HarrpnMep ,ll3MIII-1A. 

IInrnHne Ha yCTpo:iicTBO rroCTyrraeT qepe3 pa3oeM PII10-5 HJIH qepe3 

pa3beMhl ,npyroro Tnrra, II03TOMY OT,UeJihHOro BhIKJIIO'laTeJI51 IIHTaHH51 HeT. 

<DyHKUHOHaJihHbie B03MO)KHOCTH peKoMett,nyeMoro ycTpOHCTBa ll03BO­

JI51IOT 11pnMeH5ITb ero 11pn OThICKaHHH CKpbITOM 11pOBO,UKH B He60JihillHX ce­

T51X KOMMYHHKaunii (B KBapTnpax, qacTHhIX ,noMax). B rrpon3Bo,ncrneHHhIX 

llOMemeHH51X, r.ne Bee CTeHbl CIIJIOillh ~OKyTaHbl~ 3JieKTpH'IeCKHMH Ka6eJI51-

MH, rrptt6op MaJioa<1>¢eKTHBeH. 3aTO '[aM, r,ne crrp51TaHHbie B 6eTOH HJIH 110,U 

TOJICThIH CJIOH ,nepeB51HHhIX CTeH 3JieKTpH'IeCKHe 11pOBO,Ua pacllOJIO)KeHbl 

pe,n;Ko, yCTpoiicrno o6Hapy)KHBaeT nx Ha paccrn51HHH .no 80 CM (B 3aBncn­

MOCTH OT TOJimHHhl cTeH). TO'IHOe MeCTOHaxO)K,UeHne 11pOBO,UKH orrpe.neJI51-

eTC51110 Hapacrn10meii (.no MaKCHMaJihHOH) rpOMKOCTH 3ByKa B TeJie¢oHe. 

,llJI51 HOpMaJibHOH pa60Tbl ycTpOHCTBa no HCKOMbIM rrpoBO,UaM, pa3yMe­

eTC51, ,n;OJI)KeH 11poTeKaTh rrepeMeHHhIH, HJIH HMllYJihCHhIH, TOK. qeM 6oJihme 

cnJia TOKa, TeM c 6oJibmero paccrn51HH51 n c 6oJihmeii TO'IHOCTbIO yCTpoiicrno 

c JiapHHro¢oHHbIM ,ZJ;aT'IHKOM o6ttapy)KHBaeT MeCTOHaXO)K,UeHHe rrpoBO,ZJ;KH. 

y CTpOHCTBO ycnJIHTeJI51 c JiapnHro¢oHHhIM .naT'IHKOM MO)KHO HCIIOJib-

30BaTb ,UJI51 KOHTpOJI51 ceHCMH'leCKoro ¢oua, KaK COCTaBHyIO qaCTh Y3JIOB 

cttrna.rrH3aIJ;HH H npe:uynpe)K)l.emrn 3eMJieTpsi:cem\H, a TaKJKe B yCTpolicTBax 

KOHTpOJI51 ,ZJ;eTOHaUHH MexaHH'leCKHX 11ptt6opoB. 

3neMeHTbl c6opKM 

EcJIH JiapHHrocpoH pac110JiaraeTC5I B O.ZJ:HOM Koprryce c ycnJIHTeJieM, 3K­

pattnpoBaTh rrpoBO,Ua He Ha,UO. ,llJI51 ycTpOHCTBa MO)KeT 6hITb HCIIOJib30BaH 

JII06oii IIO,ZJ;XO,ZJ;51mHii Koprryc, B 'laCTHOCTH IIJiaCTMaCCOBhIH KOprryc OT rrop­

TaTHBHOro 3JieKTpH'leCKoro cpoHap51. 

Ycmpoucmeo ue mpe6yem 1laJlaa1CU. EcJiu yJeJI co6pau 6e3 owu6oK c uc­
npaeubLMU aJieMeumaMu, ou ua11,uuaem pa6omamb cpa3y nocJie eK.Jl1011,euUR.. 
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3BYKOBOA nPO&HMK CETEBOro 
HAn PSl>KEH HSI 

,[(11.si: npoBepKH tta11wrnH ttanpHIKeHHH oCBeTHTeJihttoii: ceTH 220 B Hc­

ITOJih3YIOTC.SI CBeTOBbie H 3BYK0Bble HH,ll;HKaTOpbI. CBeTOBbie HH,ll;HKaTOpbI 

COCTOHT H3 .n:syx-Tpex aJieMeHTOB, npHqeM B KaqecTBe HH.ll:YUHpy10111ero 

::IJieMeHTa HCilOJib3YeTCH HeOHOBaH JiaMrra HJIH CBeTO,ll;HO,ll;. TaKHe HH,ll;HKa­

TOpbl B pa3JIHqHOM HCilOJIHeHHH MO:>KHO npHo6peCTH B Mara3HHax ::IJieKTpo­

TOBapoB. 

IlpH BKJIIOqeHHH B CeTb 220 B CBeTOBOM HH,ll;HKaTOp HaqnnaeT CBeTHTb­

CH (ecTecTBeHHO, rrpn HaJIHqHlf ttanpmKeHHH B ceTn). AttaJIOrHqRhIM o6pa-

30M pa6oTaIOT OTBepTKH-HH,ll;HKaTOpbl, npH ::ITOM KOHTaKT OTBepTKH npnco­

e.n;HHHeTCH K <Pa3HOMY nposo.n:y ceTH. E111e o.n;HHM H3 ycTpoii:cTB, c noMo­

IIIhIO KOTOpbIX MO/KHO rrpoBepHTb HaJIHqne ceTeBoro HanpHJKeHHH, 

HBJIHeTCH 3BYKOBOM HH,ll;HKaTop, ::IJieKTpHqecKaH cxeMa KOTOporo IlOKa3aHa 

na PHc. 1.18. 

R182 C1 

+--m:J-l 

-2208 

0.5 
(4008) 

R282 C2 

+--m:J-l 
0.5 

C3 
100.0 
(250) 

(400 BJ '-------+---' 

HA1 
1212FXP 

Puc. 1.18. 3JieKTpw1ecKCUI cxeMa ycTpoikTBa 
3BYKOBOro HH,ZUiKaTOpa 

3rn yCTpoii:crno pa6oTaeT no TOMY JKe npnHuHrry, qTo n cseToBoii: ceTe­

soii: HH,ll;HKaTop. ,[(JIH TOro qT06bI y6e.n;HTbCH B TOM, qTQ B OCBeTHTeJihHOM 

ceTH eCTb HanpHJKeHHe, He Tpe6yeTCH nptt6op c 6oJihIIIOM TOqHOCTblO H3Me­

peHHM: CBeTOBble HH,ll;HKaTOpbI naqnHaIOT ~CBeTHTbCH~ yJKe npH HanpHJKe­

HHH ceTH 150 B, a HeKOTopbie o6pa3Uhl oTBepToK-HH.ll:HKaTOpoB - rrpH 

90 B rrepeMeHttoro ttarrpHJKeHHH. IlpH ttanpmKeHHH CeTH Bh1111e aToro 3iia­

qeHHH HpKOCTh cseqemrn HH.ll:HUHpy10111ero aJieMeHTa yBeJIH'urnaeTcH. Toq­

HO TaK JKe pa6oTaeT 3BYKOBOM HH,ll;llKaTop, KOTOpbIM MO/KHO HCilOJib30BaTb 

B Tex CJIY'IaHX, KOt.zta ToqHOCTb H3MepeHUH He HMeeT 6oJibllloro 3HaqeHMJl. so---



3ayKoao'1 npo6HMK ceTeaoro HanpsuKeHM!il 

3neMeHTbl cxeMbl M MX H83H8'1eHMe 

Pe3HCTOpb1 R1 H R2 H 6aJIJiaCTHhie KOH,ZJ;eHcaTOpbI Cti C2 o6pa3yIOT 6ec­
TpaHccpopMaTopttbIH HCTO'lHHK IIHTaHH51, orpaHH'lHBa51 nepeMeHHOe Ha­
npmKeHife. 

PeaucTOpbI Rti R2• Tttrr pe3HCTopoB - MJIT. 
Kon,ll,encaTOpbl Cti C2• Tim KOH,ZJ;eHcarnpoB - MBM, MBfO, K73-16, 

K 10-17 HJIH aHaJIOrn:'lHhie c pa6o'!HM Harrp5I)l(eHueM He HH)l(e 250 B. 
,ZJ;uo,ll,HblH BbIIIpBMHTCJib VDi. BKJIIO'!aeTc51 no MOCTOBOH cxeMe. Mo­

)l(eT 6bITb 3aMetteH c6opKaMu U402, KU405, KU407 c 6yKBeHHbIMH HH,ZJ;eK­
caMH A. .. B MJIH BblIIp5IMHTeJieM, COCTaBJieHHbIM H3 'leTbipex ,Zl;HCKpeTHbIX 
,ZJ;HO,ZJ;OB c o6paTHhlM Harrp5I)l(eHueM He Mettee 200 B. 

CTaOHJIHTPOH VD2. Crn6uJitt3upyeT Bhmp.HMJieHHoe rrocTO.HHttoe tta­
rrp.H)l(eHue. Mo)l(eT 6bITh 3aMeHeH CTa6mrnTpoHaMu .ll.815B ... .ll.815f, 
.ll.814A. . .,Z:{814f H ,Zl;pyrn:MH c HaIIp5I)l(eHHeM CTa6m1H3a1IHH 5 ... 12 B. 

OKCH,ll,HbIH KOH,ll,encarop C3• Crna)l<HBaeT rryJibCaIIHH BblIIp5IMJiettHoro 
rrocro.HHHoro ttarrp.H)l(eHirn. Turr KoH,ZJ;eHcarnpa - K50-29 HJIH attaJIOrn:'lHbIH. 

3By1meoii KarrcIOJib HAL JII06o:H IIbe3oaJieKTpH1IecKuif KarrcIOJih co 
BCTpoeHHhIM reHepaTopoM 3q, pacc'!HTaHHhIM Ha Harrp5I)l(eHue 7 .. .15 B, 
HarrpuMep: FY-14A, HPA17AX FMQ2015B. IlpH HCIIOJib30BaHHH KarrcIO­
JI.H KPl-4332-12 yCTpo:Hcrno 6y.ZJ;eT 4H3,ZJ;aBaTb~ rrpepbIBHCTbIH 3ByK. 

KarrcIOJib BKJIIOqaerc.H, Kor,ZJ;a pa3HOCTb 110TeHI1HaJIOB Ha ero BbIBO.ZJ;ax 
rrpeBbIIIIaeT 5 B. HoMHHaJihHoe uarrp.H)l(eHHe, ua KOTopoe pacc'!HTaH Karr­
CIOJib HA1, cocTaBJI.HeT 12 B. Ou ,ZJ;OJDKeH 6b1Tb BKJIIO'IeH c co6JIIO,ZJ;eHHeM 
IIOJI5IpHOCTH, T.e. BbIBO,Zl; 4+~ Ha Koprryce KaIICIOJI.H 110,Zl;KJIIO'laeTC.H K BblBO,ZJ;y 
4+~ Ha Koprryce OKCH,Zl;HOro KOH,ZJ;eHCaTopa. 

Peaucrop R3• Orpattu'lHBaeT TOK u o6ecrrequBaeT pa6o'!HH pe)l(HM cra-
6uJIHTpOHa VD2. Turr pe3HCTopa - MJIT. 

3neM8HTbl c6opKM 

Ile'laTHa.H IIJiaTa He pa3pa6aTbIBaJiaCb. ::heMeHTbI cxeMbI pa3MemaIOTC51 
H 3aKpeIIJI5IIOTC.H B KOprryce, BblIIOJIHCHHOM H3 IIJiaCTMaCCbl HJIH .ZJ;pyroro 
,ZJ;HaJieKTpuKa. CxeMa OTJIH'laeTC.H rrpocrnToii: c6op1<u; ee MO)l(HO co6paTb 
Bcero 3a IIOJI'!aca. 

B OTJIH'!He OT CBeTOBOro 3BYKOBOH HH,Zl;HKaTop He3aMeHHM B CBeTJIOe 
BpeM.H cyrnK, T.e. B ycJioBH5IX 6oJibIIIOH oCBemeuuocTH, KOr,ZJ;a TPY.ZJ;HO on­
pe.ZJ;eJIHTh COCT05IHHe CBeTOBOro HH,Zl;HKaTOpa. 

Ycmpoucmeo He mpe6yem Ha.JtaOKU. 

Pa6oma c onacH'bLM O.llJI, :J/CU31lU Hanp$1,:J/Ce1lUeM 220 B daJJCe npu 3aMe1le 
po3em1Cu UllU Bbt1Ul10ttame.llJI, mpe6yem npedeJtbHOU ocmopoJ1C1tocmu. B no-
0061-tblX cumyaupJLX cuzHa.Jl 06 onacHocmu B eude 3ByKa 1laMHozo acf>rjJex:mue-
1-tee ceemoeozo cuma.Jta. 
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XnAAOC6EPEr AIOU.UllM 
ClllrHAnlll3ATOP 

CoBpeMeHHbie xoJIO.UHJihHHKH H xoJIO.UHJibHbie KaMepbI, KaK npaBHJIO, 

cHa6JKeHhI aBTOMaTHqecKHM ycTpoikrnoM KOHTPOJI.sI 3aKpbnoii: .n;Bepu;bI. 

3TO. IT03BOJI5IeT o6ecneqHTb HOpMaJibHYIO pa6ory XOJIO.UHJibHOH ycTaHOB­

KH, HCKJIIOqaeT . o6pacTaHHe MOp03HJibHOro OTCeKa ~rny6oih H3 CHera H 

cnoco6cTBYeT .UJIHTeJibHOH 6e3oTKa3HOH pa6oTe Bcero ycTpoii:crna. 0.n:HaKo 

ITQJib30BaTeJIH 6bITOBOH TeXHHKH, KOHMH Mb! c BaMH 51BJI51eMC51, He cnernaT 

. KynHTb, CKaJKeM, HOBbIH XOJIO.l{HJibHHK, ITOKa CTapbIH pa6oTaeT HOpMaJibHO. 

Ilo.n:aBJISIIOiu;ee 60JibllIHHCTBO HCITOJib3YeT XOJIO.UHJibHOe o6opy.n:oBaHHe 

pa3HbIX MO.UeJieii: BhlIIYCKa 1990 r. H 6oJiee no3.UHHX JieT. He HCKJIIOqeHo, 

qTo B HeKOTOpbIX H3 ::JTHX MO.l{eJieii: KOHCTpyKu;tteii: XOJIO.l{HJibHHKa He npe­

.uycMOTpeHO TaKoe ycTpOHCTBO, KaK cttrHaJitt3aTop He3aKpbITOH .l{Bepu;bI. 

B ::!TOM CJiyqae .n:Bepu;a OCTaeTCSI OTKpbITOH H B XOJIO.UHJibHYIO KaMepy npo­

HHKaeT TeITJibIH B03.n;yx. Ilptt ::!TOM ::JJieKTPO.UBttraTeJib XOJIO.l{HJibHHKa .UJIH­

TeJibHOe BpeM.sI OCTaeTCSI BKJIIOqeHHbIM B ceTb, npo.n:yKTbl 6bICTpo nopT51T­

C51, H B KOHD;e KOHD;OB Tpe6yeTC51 pa3MOp03Ka XOJIO.l{HJibHHKa. 

Ifa6eJKaTb HeHyJKHbIX ITOTepb XOJIO.Ua ITOMoraeT npOCTOH 3BYKOBOH CHf­

HaJIH3aTOp, ::JJieKTpHqecKa.sI cxeMa KOTOporo ITOKa3aHa Ha Puc. 1.19. 

VD2 R3 
Ktl 1056 220K 

VD1 
AB146 

-2208 
C2 

10.0 
VTl (25B) 

Kn301A ...__ ....... _""""s~A1-
t18bUCJl» 

Puc. 1.19. 3JieKTp11'!ecKrur cxeMa XJia,noc6eperaIOmero 
3BYKOBOfOCl1rHaJil13aTopa 

CxeMa COCTOHT Bcero H3 .UBYX ::JJieMeHTOB - IIOJieBoro TpaH3HCTOpa H 

COBpeMeHHOfO 3BYKOBOro KaITCIOJI.sI, qTo .n:eJiaeT ee .UOCTYITHOH .UJI51 H3rOTOB­

JieHH51 npaKTifqecKH KaJK.UOMY pa.n;HOJII06ttTeJIIO, .n:aJKe c He6oJibllIHM OIIbI-
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--------------· XnaAoc6eperaiou.u.1'1 c111rHan1113aTop 

TOM. fJiaBHbIM H3 :meMeHTOB yCTpoikrna .HBJIHeTC.H TaHMep Ha llOJieBOM 

TpaH3HCTOpe VT1. 

y CTpOHCTBO 110,ZlJ<JIIOqaeTC.H He11ocpe,n;cTBeHHO K KOHTaI<TaM 11aTpOHa 

ocneTttTeJihHOH JiaMllbI HaKaJIHBaHH.H BHYTPH xoJio,n;HJihHHKa . .ll:JI.H 110.n:­

KJiroqeHH.H HCllOJib3YeTC.H .ZJ;BYX)KHJlbHbIH rtt6KHH ::rneKTpnqecKHH 11pOBO,ZJ; 

ceqemteM He MeHee 0.8 MM. 

B pa6oqeM pe)KttMe, Kor.n:a .n:nepb xoJio,n;ttJibHHKa 11JIOTHO 3aKpbITa: 

JiaMlla BHyTpeHHero ocne111eHH.H He CBeTHTC.H; 

Hailp51)KeHHe Ha yCTpOHCTBO CHrHaJIH3aTopa He nocrynaeT; 

yCTpOHCTBO He llOTpe6JI5leT TOK. 

Ilptt OTKpbIBaHHH ,ZJ;Beptt XOJIO,ZJ;HJibHHKa Ha ycTpOHCTBO 110CTy11aeT Ha­

np.H)KeHHe nnTaHH.H. EecTpaHc¢opMaTOpHbIH ncToqHHK llHTaHH.H o6ecne­

qunaeT 11ocTO.HHHOe cTa6ttJIH3ttponaHHOe BhIXO.ZJ;Hoe Ha11p.H)KeHne 9 B, H 

KOH.ZJ;eHcaTop C1 HaqnHaeT3ap.H)KaTbC.H. EcJIH .n:nepb xoJIO.ZJ;HJihHHKa OTKpb1-

naeTc5l HeHa,ZJ;OJiro (06b1qHo Ha 0.5 ... 1 MHH) H 3aTeM IlJIOTHO 3aKpbrnaeTC51, 

yCTpoiicrno rniiMepa o6ecrnqunaeTcH, H oTcqeT Bh1,n;ep)KKH npeMem1 He 

npOH3BO,ZJ;HTC.H. Ilptt oqepe,n;HOM OTKpbIBaHHH ,ZJ;Beptt 11pouecc llOBTOp51eTC.H. 

EcJIH ,ZJ;Bepb XOJIO,ZJ;HJlbHHKa OCTaeTC.H OTKpbITOH 6oJiee qeM Ha 1.5 MHH 

( 011pe,n;eJI.HeTc.H eMKOCThIO KOH.ZJ;eHcarnpa C1 H co11poTHBJieHtteM pe3ucrnpa 

R2), qTo MO)KeT cnu,n;eTeJibCTBOBaTh o 3a6brnqunocTH xo3.HHHa HJIH Hettc-

11paBHOCTH KOHUeBoro BbIKJIIOqaTeJI.H, paCllOJIO)KeHHOrO Ha Topuenoii cTeH­

Ke OTeqecTBeHHoro xoJIO.ZJ;HJihHHKa, KOH.ZJ;eHcaTop C1 3ap.H)KaeTc.H .n:o 11opora 

OTKpbIBaHH.H TpaH3HcTopa VT1. TpaH3HCTOp VT1, Haxo,n;.Hcb no BKJiroqeH­

HOM cocTO.HHHH, o6ecneqnnaeT no,n;aqy Ha11p.H)KeHH.H Ha 11be3o::rneKTpuqec­

KHii KallCIOJlb co BCTpoeHHblM reHepaTOpOM 3q 11pepbIBHCTOro xapaKTepa 

HAL BcJie,n;crnne arnro KancIOJih HA1 reHepnpyeT rpoMKHH 11pepb1BHC­

TbIH 3BYK. fpoMKOCTb 3ByKa ,ZJ;OCTaTOqHa, qT06b1 ero MO)KHO 6bIJIO yCJibI­

IIIaTb Ha JIO,Zl;)KHH B cpe,n;Heii .ZJ;BYXKOMHaTHOH KBapTnpe ( eCJIH XOJIO,ZJ;HJib­

HHK pac110J1o)KeH Ha KYXHe ). 

Ilpn llJIOTHOM 3aKpbrnaHHH .n:nepn xoJIO.ZJ;HJihHHKa Ka11croJib HA1 nepe­

cTaeT reHepnpoBaTb 3BYK H ycTpOHCTBO 11epexo,ZJ;HT B pe)KHM rOTOBHOCTH K 

HOBOMY BKJiroqeHHIO (oTcqeTy BhI,n;ep)KKH npeMeHn). 

Kor.n:a .n:nepb xoJIO.ZJ;HJihHHKa OTKphrnaeTc.H Ha,n;oJiro, HanpnMep .ZJ;JI.H 

qncTKH HJIH pa3Mopa)KHBaHH.H, llHTaHHe y3Jia 11pnHy,n;nTeJibHO OTKJiroqaeT­

c.H c 110MOI11hIO BbIKJiroqaTeJI.H SA1 mm 11yTeM OTKJiroqeHH.H mTe11ceJ1bHOH 

BHJIKH XOJIO.ZJ;HJihHHKa H3 po3eTKH ocneTHTeJihHOH ceTH 220 B. 

3neMeHTbl cxeMbl M MX Ha3Ha'teHMe 

IloJieeoii TpauaucTOp VT1. Tn11 TpaH3HCTopa - KI1301A. Mo)KeT 

6hITb 3aMeHeH TpaH3ncrnpaMH KI1304, KI1301 c J1106hIM 6yKBeHHhIM HH­

,n;eKcoM. IlpH MOHTa)Ke llOJieBoro TpaH3HCTOpa CJie,n;yeT co6JIIO,ZJ;aTb MepbI 

6e3011aCHOCTH H 11epBbIM 110,ZJ;KJIIOqHTb BbIBO,ZJ; «KOp11yca~ TpaH3HCTOpa. ----63 



rnaaa 1 . 3neKTPOHHble cxeMbl M KOHCTPYK'-'MM 

Bee nocTOHHHble pe3HCTOphI nma MJIT-0.25. 
0KCHAffblH KOH)J;eucaTop C1. Orrpe.n;eJrn:eT BpeMa cpa6aThrnamrn: 3By­

KOBoro cHrnaJia. Tttrr KOH.ZJ;eHcarnpa - K50-24, K50-29 HJIH aHaJiornqHbie. 
0KCH)J;HhIH KOH)J;eucaTop C2. CrJia:>K1rnaeT rryJibcau:m1 Harrpa:>Kemrn o.n­

HOIIOJ1yrreptto.n;Horo BhmpaMHTeJia Ha ,z:i;tto.ne VD2. Tttrr KOH,n;eHcaTopa -
K50-24, K50-29 HJIH aHaJiornqHbie. 

,Zl;Ho~ VD2. Mo:>KeT 6hITh 3aMeHeH Ha rrptt6op K.l{105B, 
.l{226E ... .l{226f, K.l{213E ... K.l{213f H aHaJiornqHbie c o6paTHhIM Harrpa:>Ke­
HHeM He HH:>Ke 200 B. 

CTa6HJIHTpou VD1. Mo:>KeT 6b1Tb 3aMeHeH Ha ,n;pyrne c Harrpa:>Kem1eM 
cTa6HJIH3aU:HH 8 ... 12 B. 

3uyKoBoii KancJOJih HA1 c npepbIBHCTbIM 3BYKOM. Mo:>KeT 6b1Tb 3aMe­
HeH KancIOJI.HMH PKLCD1212R1000-R1, PKLCS1212E4001-R1 HJIH aHa­
JiomqHbIMH, paccqHTaHHbIMH Ha Hanpa:>KeHHe IIHTaHH.H 5 .. .15 B. IlpH no.n­
KJIIOqeHHH KaIICIOJI.H CJie,n;yeT co6JIIO,ZJ;aTb IIOJI.HpHOCTb. 

Hanpa:>KeHHe IIHTaHH» yCTpoikrna Ha BhlXO,n;e 6eCTpaHccpopMaTOpHoro 
HCTOqHHKa MO:>KeT HaXO,ZJ;HTbC.H B 11pe,n;eJiax 8 ... 12 B 6e3 H3MeHeHHH 3Haqe­
HHH napaMeTpoB aJieMeHTOB cxeMhI. IloTpe6JiaeMhIH TOK rrpH aKTHBaU:HH 
3BYKOBoro KaIICIOJia HA1 Haxo,n;HTC.H B npe,n;eJiax 25 MA. 

CxeMy OTJIHqa10T: 
npocTOTa H3fOTOBJieHH.H ( ee MO:>KHO co6paTh H IIO,ZJ;KJIJOqHTb 3a IIOJI-

qaca); 
HH3Ka.H CTOHMOCTb ::JJieMeHTOB; 
acpcpeKTHBHOCTb pa60Tbl. 
Ilpe,ZJ;JiaraeMoe ycTpOHCTBO MO:>KHO HCIIOJib30BaTh, HaIIpHMep, ,ZJ;JI.H CHf­

HaJIH3aU:HH He 3aKpbITOH ,ZJ;Bepu:hl aHTpeCOJIH, ,ZJ;JIHTeJibHOe BpeM.H BKJIJOqeH­
HOH JiaMTihI ocBein:eHtta TyaJieTa HJIH KJia.ZJ;OBKH. 

3neMeHTbl c6opKM 

IleqaTHaa nJiaTa He pa3pa6aTbIBaJiacb. 3JieMeHTbI yCTpoiicrna pa3Me­
iu:a10Tca B KOMIIaKTHOM ,ZJ;H::JJieKTpHqecKOM Kopnyce, KOTOpbIH YCTaHaaJIH­
BaeTC.H Ha CTeHKe XOJIO,ZJ;HJibHOH KaMepbI He,n;aJieKO OT JiaMIIbl BHyTpeHHero 
OCBein:eHH.H. Bee MOHTa:>KHble pa6oTbl IIpOH3BO,ZJ;.HT IlpH OTKJIJOqeHHOM OT 
cen1 XOJIO,ZJ;HJlbHHKe. 

YcmpoiicmBo He mpe6yem HaJlaa'/Cu u npu ucnpaBHblX aJleMeHmax u npa­
BWlbHOM MOHma:JICe cp03y ua11,uuaem pa6omamb. 

IloC'JCOllb'/CY e ycmpoucmee npUMeueu 6ecmpauc</JopMamopubtu ucmmuuK 
numauUR, npuM0Hma:J1Ce u aKGnllyamat1iuu ycmpoiicmea Clle()yem noMuum'b, 11,mo 
ew aJleMeHm'bl uaxoaRmCR noa 11anp.RJ1Ce11UeM OCBemumeJl'bHOU cemu 220 B. 
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3nEKTPOHHblM MHTErPATOP 
MMnYnbCOB 

,ll;rn: HeKOTOphIX pa.n;HoJuo6HTeJibCKHX KOHCTPYKIIHH B Ka'Iecrne co­

cTaBHoro Y3Jia IIO,[{OH,[{eT ycTpOHCTBO, cxeMa KOToporo IIOKa3aHa Ha 

PHc. 1.20. 0Ho npocTO He3aMeHHMO, Kor.n;a Tpe6yeTcH rrpeo6pa3oBaTh xao­

TH'IHO HJIH acHHxpoHHO nocTynaI0111He Ha Bxo.n; aJieMeHTa DD 1.1 npHMO­

yroJihHhie HMIIYJihChI B Me.n;JieHHO MeHH!OIIIHHCH ( c 6oJihIIIOH IIOCTOHHHOH 

BpeMeHH) ypoBeHh IIOCTOHHHOro HarrpH:IKeHHH. 

+V~.n. 
Keble.14001-------------+---

R1 001 .1 JlfllUl 
l.fUU1f 1M ~ & 3 3 

001 K561M7 

OA1 K140YA7 

OA1 

I> 

C1 • C2 +58 

r .1 1100.0 
(168) 

KBblB. 7001 

Puc. 1.20. 3JieKTplf'IecKru:i: cxeMa HHTerpaTOpa HMITYJihCOB 

3neMeHTbl cxeMbl M MX HS3HS'leHMe 

TpanaHcTop VT1. CoBMecTuo c orrepaIIHOHHhIM ycHJIHTeJieM DA1 
npe.n;CTaBJIHeT co6oM: HHTerpaTOp ttarrpH:IKeHHH. CocTOHHHe O:IKH.n;aHHH HM­

rryJihCOB: 

Ha BXO,[{e Y3Jia BhICOKHH ypoBeHb HarrpH:IKeHmI; 

Ha BXO,[{e onepaIIHOHHOfO ycHJIHTeJIH HH3KHH JIOfH'IeCKHH ypoBeHh; 

Ha Bhrno.n;e 6 DA1 HH3KHH ypoBeHh; 

TpaH3HCTOp VT13aKphIT; 

Ha BhIXO,n;e y3Jia TaK:IKe HH3KHH JIOrH'IeCKHH ypoBeHb. 

Ilpe.n;noJiaraeTCH, 'ITO B Ha'IaJibHbIH MOMeHT BpeMeHH Ha BXO,[{ nepBOro 

aJieMeHTa DD 1.1 nocTynaIOT HMIIY JihChI 0Tpn11aTeJihHOH rroJrnpHOCTH. ----65 



rnaaa 1. 3neKTpOHHble cxeMbl "' KOHCTPYK14MM 

llHBepTop DD1.1. ~IlepeBopa,urnaen 110cTyrraIOrn;He HMIIYJihCbl oT­
pm.J;aTeJihHoii: IIOJI.HpHOCTII TaKIIM o6pa30M, qTO Ha HeIIHBepTHpyIOrn;Hii: 
Bxo,n: OY rrpIIxo,n:HT rrpHMoyroJihHbie HMIIYJihChI rroJimKH:TeJibHOM rroJI5Ip­
HOcTH. OHM ycumrnaIOTCH orrepaIJ;HOHHhIM ycIIJIHTeJieM DAL C Bhrno,n:a 6 
DA1 CHIIMaIOTC.H rrpHMoyroJihHhie HMIIYJihChI, rroJIO)KIITeJihHhIM cppoHT KO­
TOpbIX OTKphrnaeT TpaH3IICTOp VT1. 

KoH,ZJ;eHcaTop C3• IlJiaBHO 3apH)KaeTCH B MOMeHT OTKphrnaHHH VT1, 
rroaTOMY ypoBeHh HarrpH)KeHHH Ha BXO,n:e HHBepTopa DD1.2 pacTeT Me,n:­
Jietttto, no Mepe 3apH,n:KH C3. Ha Bhixo,n:e y3Jia rro.HBJIHeTC.H HarrpH)KettHe BhI­
coKoro ypoBeHH, KOTopoe MO)KeT CJIY)KIITh ynpaBJIHIOill;HM ,l(JIH pa6oTbI 
,n:pymx MIIKpocxeM HJIH ynpaBJIHTb Tpatt3IICTOpHbIMH KJIIO'faMH. BpeMH 3a­
pH,n:a KOH,n:ettcaTopa C3 o6ycJIOBJieHo ero eMKOCTbIO II conpoTHBJieHHeM 
rrocTOHHHoro pe3IICTopa R3. 

HHuepTOphl DD1.2, DD1.3. 06ecrreq1rnaIOT 6ycpepH3aIJ;HIO BbIXO,l(HhIX 
CHrHaJIOB. B pe3yJihTaTe Bh1xo,n:ttoii curttaJI ern;e 6oJiee ycmrnBaeTCH. Mo)K­
HO IICIIOJih30BaTb MHKpocxeMy K561JIES HJIH K561JIH2; B rrocJie,n:HeM 
CJiyqae HyMepal{HH BbIBO,l(OB 6y.zi;eT .zi:pyroii:. 

Onepao;HOHHbIH ycHJ1HTeJib DAL BMecTo orrepaIJ;IIOHHoro ycIIJIHTeJIH 
K140Y,L(7 MO)KHO, tte H3MeHHH cxeMy, ucrroJib30BaTb OY K140Y,L(6, 
K140Y,Ll608, K140Y,Ll708. 

TpaH3HCTOp VT1. Mo)KeT 6bITh 3aMetteH TpaH3HCTopaMH KT312A ... 
KT312B, KT315A ... KT315E, KT3102 c JII06hIM 6yKBeHHbIM HH,n:eKcoM. 

Bee nocTOHHHhle peaHcTopw THna MJIT-0,25. 
KoH,l(eHcaTopb1 C1, C3• THn KOH.zi;eHcarnpa- KM-6. 
0KCH,ZJ;Hblii KOH,l(eHcaTop C2• Crna)KHBaeT rryJihCaIJ;HH no mnaHHIO. 

K50-20, KS0-12 HJIH attanornqtthIH Ha pa6oqee ttarrpH)KeHHe He Mettee 16 B. 
Y3eJI IIHTaeTCH OT cTa6HJIH3HpoBattHoro HCTOqHHKa Harrp.H)KCHHH. On­

THMaJibHhIM ypoBCHb Harrp.H)KeHHH, npu KOTOpOM ycHJIHTCJib ,n:aHHOM KOH­
cl>nrypaIJ;HH pa6oTaeT 6e3 HCKa)KeHHM ( <PopMa HMIIYJibCOB Ha BXO,l(e TQqHo 
rrepe,n:aeTCH Ha BhlXO,n:) COCTaBJIHCT 5 B. B TaKOM BKJIIO'feHHH Koa<P<PHJJ:H­
eIIT ycuJieHHH MHKpocxeMhI DA1 panett 1. 

Ilpe,l(JlaraeMhIH 3JICKTPOHHbIH HHTerpaTOp HMIIYJibCOB HCIIOJib3YIOT B JJ:Hcl>­
pOBhIX cxeMax KOHrpDJIH. c ero IIOMOill;bIO, HanpHMep, MO)KHO Bbl,l(eJIHTb yn­
paBJIHIOill;HM CHrHaJI ,l(JIH OTKJIIOqeHHH CHCTeMbI oxpaHbl rrpH HaJiffqHH Ha BXO,l(e 
y3Jia orrpe,n:eJieHttoii: rrocJie,n:onaTeJibHOCTH HMny JibCOB. KpoMe Toro, TaKo:ii y3eJI 
crroco6eH Bbl,l(e.IDITb ynpanJIHIOill;HM CHffiaJI ,l(JI.H BKJIIO'feHHH/ OTKJIIOqeHH.H IIOT­
pe6uTeJieii n ceTH 220 B, eCJIH Ha)KaTh KJianmny KJianHaTypbI nepcoHaJibHOro 
KOMIIbIOTepa THIIa ~IleHTHYM~. KaK H3BeCTHO, npH Ha)KaTHH JII06oii: KJiaBHIIIH 
KJiaBHaTyphr IlK Ha KOHTaKTe 2 pa3neMa PS/2 KJiaBiraTyphI IlK rro.HBHTCH 
IIOCJie,l(OBaTCJlhHOCTb HMIIYJibCOB OTpHIJ;aTeJihHOM IIOJI.HpHOCTH, npH'feM Ka)K­
.n:oii: KJianurne cooTBeTcrnyeT onpe,n:eJieHHoe KOJIHqecrno HMIIYJibCOB. TaK, 
qyTb-qYTb ,l(OIIOJIHHB cxeMy, MO)KHO ynpanJI.HTb ycTpOMCTBaMH ttarpy3KH. 
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nPOCTOM KOPnYC AnSI 
3nEKTPETHOro MMKPO<l>OHA 

Ilp11 Bb16ope KOHCTPYKUHH Kopnyca ,n:Jrn caMo,n:eJihHhIX yCTpo:i1:crn pa3-

JIHqHoro Ha3HaqeHH5I pa,UHOJII06HTeJIH qaCTo npeHe6peraIOT npoCTbIMH Ba­

pHaHTaMH. HanpHMep, MO)KHO HCTIOJib30BaTb BbIIIIe,n:nrne H3 CTp05I HJIH 

CH5ITbie c 3KCTIJiyaTaUHH np116opbI npOMbIIIIJieHHOH c6opKH HJIH HX KOMTIO­

HeHTbI, B qacTHOCTH Kopnyc. TaK, .UJIH aJieKTpeTHhIX MaJIOra6apHTHbIX MHK­

po<t>ottoB Twna DJ-15E, CZN-15E, MK3-3 H aHaJiomqHhIX MOJI<Ho wc­

TIOJih30BaTb Kopnyc OT IIOpTaTHBHOro aJieKTpHqecKoro <t>oHapH, paccqJI­

TaHHOro Ha TIHTaHHe OT .UBYX IlaJibqHKOBbIX 6aTape:i1:. BHeIIIHHH BH,U 

aJieKTpeTHhIX MHKpo<t>oHoB noKa3aH Ha Pwc. 1.21. 

Puc.1.21. 3JieKTpeTHhie MttKpocpOHhI DJ-15E 11 CZN-15E 

3TOT <t>ottapb 6bIJI npn:o6peTeH aBTOpOM napy JieT Ha3a,U B Mara3HHe 

aJieKTpOTOBapoB. 0,n:HaKo H cero.n:HH no.uo6Hhie <t>ottapH He HBJIHIOTCH .ue­

<i>MUHTOM. IloKynaTb TaKOH <t>oHapb, nycTb H npHeMJieMOH CTOHMOCTH, cne-
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rnaaa 1 . 3neKTpOHHble cxeMbl M KOHCTpyK~MM 

uuaJibHO JJ.m1 Koprryca caMOCTOJITeJibHO H3rOTOBJieHHOM KOHCTPYKUHH, MO­

JKeT 6bITb, H He CTOHT, TeM 6oJiee qTo, IIOpbIBIIIHCb B CBOHX ~3aKpOMaXi>, 
MOiKHO HaMTH HeqTo IIOJJ.06Hoe. 

KaK rrpucrroco6ttTb Koprryc clloHapJI JJ.JIJI co6crneHHoii: KOHCTPYKUtttt? 

Ll,JIJI ::noro Ha/l,O OTKpbITb Koprryc TaK iKe, KaK ::lTO )].eJiaeTCH B CJiyqae 3aMe­

Hbl JiaMIIbI HaKaJIHBaHHJI, H IIOJIHOCTbIO BbIHYTb H3 Hero Bee aJieKTpMqecKMe 

KOHTaKTbI M rrpoBO)].a KaK )].JIJI aJieMeHTOB IIMTaHMJI, TaK M )],JIJI JiaMIIbI HaKa­

JlMBaHMJI. llocJie noro B rrycTOTeJibIM Koprryc MOiKHO'IIOMeCTMTb MOHTa)K­

HYIO rrJiaTy c aJieMeHTaMM oqepeJJ.HOM KOHCTPYKUMM. llptt aTOM rraTpoH, 

HJIH BHyTpeHHIOIO pe3b6y B BepxHeii: qacTM cPOHa, YJJ.06Ho HCIIOJib30BaTb 

KaK JJ.epiKaTeJib aJieKTpeTHOro MMKPOcPOHa, JIM6o MHaqe - B Kaqecrne )].e­
piKaTeJIJI )].JIJI aJieMeHTa MH.ll.MKaUIU1, T.e. CBeTO)].MO)].a, JiaMIIbI HaKaJIMBaHHJI, 

TeJiecPOHHOro H IIbe30aJieKTpHqecKoro KaIICIOJIJI, JJ.pyroro )].aTqHKa - B 3a­

BHCHMOCTH OT rrpe)].Ha3HaqeHHJI ycTpoii:crna. 

B 3a)].Heii: qacTH Koprryca, KaK IIOKa3atto tta Puc. 1.22, rrpoCBepJIHBaeT­

CJI ornepCTHe )],MaMeTpOM 5.5 ... 6 MM, CKB03b KOTOpoe rrporrycKaeTCJI aKpa­

HHpOBaHHbIM (HJIH HHOH) rrpOBO.ll. B 3aBHCHMOCTH OT Ha3HaqeHHJI KOHC­

TPYKUHM. B MeCTe coe)].HHeHHJI Koprryca cPOHapJI H rrpoBoJJ.a yCTaHaBJIHBa­

eTCJI m6KaJI MYcPTa (HarrpttMep, OT TeJiecPOHHoro rrpoBOJJ.a). 

Puc. 1.22. BHeIIIHlfif Blf.ll. Koprryca rropTaTMBHoro cpoHap.H 
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IlocJie TaKOH .n:opa6oTKH BbIHOCHOH 3JieKTpeTHbIH MHKpocpoH, 06Jia.n;a-

10mHH BbICOKOH 'lYBCTBHTeJibHOCTbIO, MmKeT 6bITb HCIIOJlb30BaH B Ka'leCT­

Be yCTpo:Hcrna HarrpaBJieHHoro .n:e:Hcrnmi: c cpHKcau;He:H Koprryca cpoHap5I c 

MHKpOcpOHOM B HYJKHOM HarrpaBJieHHH. 0.n;HH H3 B03MOJKHbIX BapHaHTOB -

HCIIOJlb30BaHHe rOTOBOro rrpOMbllllJieHHOro 3JieKTpeTHOro Mlmpocpotta Ha 

npama10me:Hc5I crn:HKe. Ho TaKOH MHKpocpoH 6oJibIIIe rro.n:xo.n;HT .ZJ:JI5I Ha­

CTOJihHoro 6ecKOHTaKTHoro rrpHMeHeHH5I. B TO JKe npeM5I rrpe.n;JiaraeMbIH 

BapHaHT rrpaKTH'leCKH He3aMeHHM TaM, r.n:e Tpe6yeTrn m6KOCTb KOHCTpyK­

QHH, HarrpHMep B orpaHH'leHHOM no rrJioma.n:H H Hacb1meHHOM CTOHKaMH c 

arrrrapaTypo:H IIOMemeHHH Jia6opaTOpHH, KOJIJieKTHBHOH pa.n;HOCTaHQHH H B 

aHaJIOrH'lHbIX CHTyaQH5IX. 

IlpHHQHII pa60Tbl 3JieKTpeTHbIX MHKpOcpOHOB, HHor.n:a HX Ha3bIBaIOT 

KOH,neHCaTOpHbIMH, OCHOBaH Ha H3MeHeHHH eMKOCTH rrpH B03.ZJ:eHCTBHH 

3BYKOBbIX BOJIH, II03TOMY BbICOKM 'lYBCTBHTeJibHOCTb TaKHX MHKpocpOHOB 

'MoJKeT rrpHBO.ZJ:MTb K HeJKeJiaTeJibHbIM acpcpeKTaM B pa6oTy yCTpo:Hcrna. 

TaK, rrpH KacaHHH pyKo:H Koprryca cpoHap5I c aJieKTpeTHhlM MHKpocpoHoM 

Ka'lecTBO 3ByKa orrTHMaJibHO BbICOKoe. EcJIH JKe Koprryc c aJieKTpeTHbIM 

MHKpOcpOHOM IIOJIOJKHTb Ha CTOJI HJIH Ha .n:pyry10 IIOBepXHOCTb, T.e. He .n:e­

p1KaTb ero B pyKax, MHOr.n:a MO/KHO Ha6JIIO.ZJ:aTb CJia6b1e H HeycTOH'lHBbie rro­

MeXH C 'laCTOTOH (cpOHOM) 50 fa;, He CMOTp5I Ha 3KpaHHpOBaHHbIH IIpOBO.ZJ: 

OT MMKpocpoHa K ycHJIHTeJIIO. 1ho6bI H36aBHTbC5I OT 3THX IIOMex, Ha.n;o: 

JIH6o rro,nKJIIO'lHTb rrapaJIJieJibHO MMKpocpoHy (Herrocpe.n:crneHHO y era 

Bhrno.n:on) pe3HCTop corrpoTHBJieHHeM 1 MOM H TeM caMbIM rroHH3HTb 

'lYBCTBHTeJibHOCTb MHKpocpOHHOro ycHJIHTeJI5I, 

JIH6o IIOMeH5ITb MeCTaMH IIOJI5IpHOCTb BKJIIO'leHH5I BblBO.ZJ:OB MHKpocpo­

Ha TaK, '1T06bI Koprryc MHKpocpoHa coe.n;HH.HJIC.H c o6mHM rrpoBO.ZJ:OM (3Kpa­

HOM) cxeMbl (M.H MHKpocpOHOB c .ZJ:BYM5I BbIBO.ZJ:aMH). 
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3AMEHATPAH3MCTOPA 
.QAPnMHrTOHA nonEBblM"1 
TPAH3"1CTOPAM"1 

fomOJrnpHbie TpaH3HCTOpbI, BKJIIO'IeHHbie no cxeMe )lapJIHHITOHa ' T. e. 

coe)J,HHeHHbie c o61IlHM KOJIJieKTopoM (TpaH3HCTOp )lapJIHHITOHa), 'IaCTO 

5IBJI5IIOTC5I cocTaBHhIM aJieMeHTOB pa.n.MoJI106IneJihCKHX KOHCTPYKUHH. KaK 

H3BeCTHO, npn TaKOM BKJIIO'Iemrn K03cpcpnuneHT ycttJieHH5I no TOKy, KaK 

npamrno, yBeJIH'IHBaeTC5I B .n.ecJITKH pa3. 0.n.HaKO .n.o6HTbCJI 3Ha'IHTeJibHOro 

3anaca pa60Tocnoco6HocTn no HanpmKeHHIO, B03.n.eikrny10meMy Ha Kac­

Ka.n., y.n.aeTCJI He Bcer.n.a. y CHJIHTeJIH no cxeMe )lapJIHHfTOHa, COCT05IIIlHe H3 

)J,Byx 6ttrrOJI5IpHblX TpaH3HCTOpOB (Puc. 1.23), 'lac.TO BbIXO)J,JIT H3 CTp05I 

rrpn B03)],eHCTBHH IlMIIYJibCHOfO HarrpmKeHHJI, )J,aJKe eCJIH OHO He rrpeBhIIIIa­

eT 3Ha'Iettne 3JieKTpH'IeCKHX napaMeTpOB, yKa3aHHhIX B crrpaBO'IHOH JIHTe­

paType. 

c 3THM HeIIpH.HTHbIM acpcpeKTOM MO)KHO 6opOTbCJI pa3HbIMH cnoco6a­

MH. 0)],HHM 113 HHX - caMbIM rrpOCTbIM - 5IBJI5IeTCJI HaJIH'IHe B nape TpaH-

3HCTOpa c 6oJibIIIHM ( B HeCKOJibKO pa3) 3arracoM pecypca no Hanp.H)KCHHIO 

KOJIJICKTOp-3MHTTep. 0THOCHTCJihHO BbICOKa.H CTOHMOCTb TaKHX ~BbICOKO­
BOJibTHbIX» TpaH3HCTopoB npHBO)J,HT K YBCJIH'ICHHIO ce6ecTOHMOCTH KOHC­

TPYKUHH. Mo)KHO, KoHe'IHO, np1106pecTH crreQHaJihHbie cocTaBHhie KpeM­

HHeBbie TpaH3HCTOphr B O)J,HOM Koprryce, Harrp11Mep: KT712, KT825, 

KT827, KT829, KT834, KT848, KT852, KT853, KT894, KT897, KT898, 

KT972, KT973 H .n.p. 3ToT CIIHCOK BKJIIO'IaeT MOIIlHbie n cpe.n.Heii MOIIlHOC­

TH rrpu6opb1, pa3pa6oTaHHhie npaKTH'IeCKH .n.;rn Bcero cneKTpa pa.n.noTex­

HH'IeCKHX ycTpOHCTB. A MO)KHO BOCIIOJib30BaTbC5I KJiaCCH'IeCKOH cxeMOH 

)lapJIHHITOHa - c )J,BYM5I napaJIJieJibHO BKJIIO'ICHHbIMH IlOJICBbIMH TpaH3HC­

TOpaMH THna KI1501B - HJIH 11cnoJib30BaTb nptt6opb1 KII501A. .. B, KI1540 

H .n.pyrne c aHaJIOfH'IHbIMH 3JICKTplI'ICCKHMH xapaKTCplICTHKaMM 

(Pnc. 1.24). IlpH 3TOM Bhrno.n. 3arnopa no.n.KJIIO'IaIOT BMecTo 6a3bI VT1, a 

Bhrno.n. MCTOKa - BMecTo 3MHTTepa VT2, BhIBO)J, CTOKa - BMecTo o6'be)J,M­

HeHHhIX KOJIJieKrnpoB VT1, VT2. 

70 if~--
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58 

VT1, KT3158 
VT2,KT815r 

+Vn 
128 

Rttarp 

Puc. 1.23. CxeMa BKJIKJqemu1 

TpaH3HCTOpOB no cxeMe 

,llapJIHHITOHa 

VT1, VT2 Kn501B 

Puc. 1.24. 3aMeHa JIOJieBbJMH 

TpaH3HCTOpaMH COCTaBHOfO 

TpaH3HCTOpa rro cxeMe ,l{apJIHHITOHa 

IlocJie TaKon HecJIO)KHOH .Z1:opa60TKH, T.e. 3aMeHbI Y3JIOB B 3JieKTpH11ec­
KHX cxeMax, YHHBepcaJibHOfO npHMeHeHH.SI, ycHJIHTeJih TOKa Ha TpaH3HCTO­
pax VT1, VT2 He BhIXO.ll;IfT H3 cTpo.lI .Z1:ame npH 10-Kpamoli H 6oJiee nepe­
rpy3Ke no HanpHmeHHIO. Ilptt11eM conpoTHBJieHHe orpaHH'lHTeJibHoro pe-
3Hcrnpa B l.(entt 3arnopa VT1 TaKme yBeJIH111rnaeTCH B HeCKOJihKO pa3. 3rn 
npHBO,ll;HT K TOMy, lJTO noJieBhie TpaH3HCTOpbI HMeIOT 6oJiee BhICOKOe BXO.ll:­
Hoe conpoTHBJieHHe H, KaK CJie,ll;CTBHe, BhI,ll;ep:>KHBaIOT neperpy3KH npH HM­
nyJihCHOM xapaKTepe ynpaBJieHH.lI ,ll;aHHhIM aJieKTpOHHhIM Y3JIOM. 

Koa<P<Pnl.(HeHT ycrrneHH.lI no TOKY noJiy11eHHoro RacKa,ll;a He MeHee 50. 
YBeJIH1lHBaeTcH npHMO nponopl.(HOHaJihHO yBeJin11eHHIO HanpHIKeHHH nH­
TaHH.SI y3Jia. 

3neMeHTbl cxeMbl M MX H83Ha'leHl/le 

PeaHcTop R1• ConpoTHBJieHHe pe3HCTopa R1 3aBHCHT OT xapaKTepa Ha­
rpy3KH H BbJ6HpaeTC.lI TaKHM, 1lT06hI Ha BhIBO)le 3aTBopa napaJIJieJihHO co­
e,ll;HHeHHhIX noJieBhIX TpaH3HcrnpoB npncyTcTBOBaJIO 0,5 VnnT· IlpH 3TOM 

MaKCHMaJihHhIH TOK He )lOJIJKeH npeBhIIIIaTh 0.2 A (B cJiyqae npttMeHeHHH 
noJieBoro TpaH3HCrnpa H3 cepHH KTI501). 

IloJieBb1e TJ>aHaHcTopbI VTt, VT2. Ilpn OTCYTCTBHH JlHCKpeTHhIX TpaH-
3HCTopoB THna KTI501A. .. B MOiKHO 6e3 noTepH Ra11ecrna pa6oTbr ycTpoiic­
rna n:cnOJih30BaTh MHKpocxeMy 1014KT1B. B 0TJIH11He, ttanpn:Mep, OT 
1014KT1A ~ 1014KT1E aTa MHKpocxeMa Bhl.ll:epiKHBaeT 6oJiee BbICOKHe ne­
perpy3KH no npHJIOiKeHHOMY HanpHIKeHHIO HMIIYJihCHoro xapaKTepa - JlO 
200 B nocTOHHHOro ttanpHIKeHHH. UoKoJieBKa BKJII01leHHH Tpatt3HCTopoB 
MHKpocxeMhI 1014KT1A ... 1014K1B IIOKa3aHa Ha Pac. 1.25. 

TaK JKe KaK H B npeAhIJlymeM Bapn:aHTe (Pac. 1.24), rroJieBhie Tpatt3Hc­
Topb1 BKJ1Ioqa10T napaJIJ1eJihHO. 
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rnaea 1 . 3neKTpOHHble CX91\11bl "' KOHCTPYK~MM 

Puc.1.25. 
UoKoJieBKa noJie­

BhIX TpaH3lICTopoB 

B MHKpocxeMe 

1014KT1A ... B 

72 ___ _ 

ABTop onpo6omUI .n;ec.s:i:TKII ::meKTpoHHhIX Y3JIOB, 

BKJIIO'IeHHhIX no cxeMe .ZJ:apJIIIHITOHa. TaKIIe y3JibI IIC­

noJih3YIOTC.SI B pa.n;MoJI106JITeJibCKIIX KOHCTPYKU:II.SIX B 

Ka'IeCTBe TOKOBbIX KJIIO'IeH aHaJIOrlI'IHO COCTaBHbIM 

TpaH3lICTOpaM, BKJIIO'IeHHbIM no cxeMe .ZJ:apJIIIHITOHa. 

K nepe'IIICJieHHbIM BhIIIIe oco6eHHOCT.SIM noJieBbIX 

TpaH3MCTOpOB MO)KHO .n;o6aBMTb MX 3HeproaKOHOMM1I­

HOCTb, TaK KaK B 3aKpbITOM COCTO.SIHMM M3-3a BbICOKOro 

BXO.ZJ;HOro conpoTMBJieHII.SI OHM npaKTII'IeCKlI He noT­

pe6JI.SIIOT TOKa. lfro KacaeTC.SI CTOHMOCTM TaKMX TpaH-

3lICTOpOB, TO cero.n;H.SI OHa npaKTM'IeCKM TaKa.SI )Ke, KaK 

M CTOMMOCTb cpe.n;HeMOIUHbIX TpaH3lICT0pOB TMna 

KT815, KT817, KT819 (M aHaJIOrH'IHhIM MM), KOT0-

pb1e npIIH.SITO MCnOJib30BaTb B Ka'IeCTBe ycMJIMTeJI.SI TO­

Ka .ZJ;JI.SI ynpaBJieHM.SI yCTpoiicrnaMM Harpy3KM. 



AMHMCTOPbl, MXAHAnOrM 
M TMPMCTOPbl 

HapH,ny c npn6opaMn, npe,nHa3Ha'!eHHhIMM ,n;rn JIMHettHoro ycnJieHnH 
CllfHaJIOB, B ::weKTPOHMKe, B Bhl'!llCJIMTeJihHOH TeXHMKe ll oco6eHHO B aBTO­
MaTMKe nrnpoKoe npnMeHeHne Haxo,nHT npn6oph1 c na,naro:rn;nM yqacTKOM 
BOJlhT-aMnepHOH xapaKTepHCTllKll. 3Tn npn6ophl qa:rn;e BCero BhIITOJIHHIOT 
<i>YHKU:llll 3JieKTpOHHOf0 KJIIO'la ll MMeIOT ,nBa COCTOHHMH: 3aKphITOe, xapaK­
Tepn3y10:rn;eecH BhICOKllM conpOTllBJieHneM; ll OTKphITOe, xapaKTepn3y10-
:rn;eecH MllHllMaJihHhIM conpOTllBJieHMeM. 

AMHMCTOP 

PaccMoTpHM pa6oTy ,nno,na, cocToH:rn;ero M3 'leThipex qepe,nyro:rn;nxcH 
Pt -nt -prnrcJioeB (Puc. 1.26). 

EcJin Ha TaKOH ,nno.n no,nai'h He oqeHh 6oJihmoe HanpmKeHne V, nJIIO­
coM Ha CJIOHPt M MllHYCOM Ha CJIOH nti TOK IIOTe'!eT B HanpaBJieHllll CTpeJI­
Kll, noKa3aHHOH Ha Puc. 1.26. B pe3yJihTaTe nepexo,nhI Ilt n II3 OKa:iKyTcH B 
npHMOM aanpaBJieHMM, a nepexo.n II2 - B o6paTHOM. B pe3yJihTaTe noJiy­
'!MTCH, 'ITO B o,nHOM npn6ope KaK 6hI CO'!eTaIOTCH ,nBa TpaH3llCJ:Opa 
(Puc. 1.27). 

'------0 v er----' 
+ 

Puc. 1.26. CTpy1nypHaH cxeMa rrp116opa 
C qeThlpbMR CJIO.HMH 

P2 

P2 

Puc. 1.27. CTpyKTYPHaH cxeMa 
rrepexoJJ;OB JJ;HHHCTopa 

KoM6naan;nH TpaH3ncrnpoB p-n-p n n-p-n HMeeT CBOHCTBa ,nHHncTopa, 
npH 3TOM o,nnH TpaH3MCTop o6pa3oBaH Pt -nt -prCJIOHMH, a ,npyroH: -
nt -prnrcJIOHMH. CJioH Pt H nt HBJIHIOTCH 3MMTTepaMH, p 2 - 6a3oH ,nJIH o.n­
Horo TpaH3MCTopa n KOJIJieKTopoM ,nJIH ,npyroro. Bo n36e:iKaHne nyrnHHU:hI 
mt lia3hIBaIOT 6aaa.Mu, a nepexo.n II2 - KOJIJieKToptthIM. ----73 



rnaaa 1. 3neicrpoHHble cxeMbl "' KOHCTPYKl..l.MM 

Hanuque oTpnuaTeJihHoro J"laCTKa Ha xapaKTepncTHKe AHHHcTopa 
o6ycJioBJieHo TOM /Ke npnquHoii, qrn n y JiaBHHHoro TpaH3Hcrnpa: y o6oux 
npu6opoB Ha ::JTOM yqacTKe 3aAaH IlOCT051HHhIM TOK 6a3bl, npnqeM y AllHHC­
TOpa OH paBeH HYJIIO. 

IIpeAnoqTeHneM ITOJih3YIOTC51 KpeMHHeBhie AHHHCTOphl, TaK KaK y Hnx 
KoaQ:>qmuueHT HH:>KeKunu npn MaJihIX TOKax 6JIH30K K HYJIIO u c pocToM 
ToKa yBeJiuqnBaeTC51 BeChMa MCAJICHHo. Eme o,ll,HHM npeuMymecTBOM 
KpeMHHCBOro np116opa 51BJI51eTC51 MaJia51 BeJinquHa TOKa B 3anepTOM COCT0-
51Hllll. BMecTe c TeM KpeMHIICBh1e nepexo;:i;hI xapaKTepn3y10Tc5I 6oJihIIIOii 
BeJmqnHoii na;:i;eHII51 np51MOro Hanp51:>KeHII51 Ha nepexo;:i;e 11 6oJihIIIMM co­
npoTIIBJieHIIeM CJIOCB. 3To yxy;:i;IIIaeT napaMeTpbI ,ll,llHllCTOpa B OTKpbITOM 
COCT051Hllll. 

AHanorAMHMCTopa 

EcJIII B ycTpoiicTBe HeT B03MOIKHOCTII ycrnHOBHTh Tpe6yeMhIM ;:i;11H11c­
rnp, MO/KHO noiiTn no ;:i;pyroMy nyTM u co6paTh cxeMy, np1rneAeHHy10 Ha 
PHc.1.28. 

VD1 
KC170A 

R, 
270 

VD2 
K.l\1056 

Puc. 1.28. 3JICKTpll-

'lCCKa5! cxeMa,ll,MO,ll,HOfO 

TpMHl1CTOpa - aHaJiora 

,ll,11Hl1CTOpa 

B .uaHHOM CJIJ"lae poJih ocHOBHoro npoBOM­
mero aJieMeHTa 11rpaeT TpHHHCTOp VS1 
(KY221), aJieKTpH'IeCKlle napaMeTpbl KOToporo 
onpe;:i;eJI51IOT xapaKTepllCTHKH attanora i'.(MHMCTO­
pa. MoMeHT OTKpbIBaHH51 3aBHCIIT OT crn6ncTo­
pa VD1, a o6paTHhtii TOK - OT nuona VD2. Ta­
Koii aHanor MO:>KeT 6hITh llCilOJlh30BaH B pa;:i;no­
JII06llTeJlhCKllX pa3pa6oTKax pa3JIHqHoii 
CJIO/KHOCTH ll CTaTb HaCT051meii nanoqKoM-BhI­
pyqanoqKoii npn OTCYTCTBHH HYIKHoro ;:i;nHnc­
TOpa. 

,UaHHhIM y3eJI llMCeT CJie;:i;y10mne ::JJieKTpll­
qecKHe xapaKTepucTHKll: Hanp511KeHne .uo 120 B 11 TOK .uo 0.8 A. 3Tn xapaK­
TepncTHKII 6y.ueT llHblMll, eCJill B cxeMe 6y.uyT llCilOJih30BaHbl .upyrne aJie­
MCHTbl, HanpnMep Tnpncrnp KY202JI. TaKa51 cxeMa BKJ110qeHII5I aJieMeH­
TOB 51BJI51eTc51 yHnBepcanbHOii. 

B npaKTHKe pa;:i;noJ1106nTeJI5I B03MO:>KHbI CJIJ"laH, Kor;:i;a Tpe6yeTc.SI 3a­
MeHa norryJIRpHoro ,ll,HHIIcTopa KH102/K (mm c ;:i;pyrnM 6yKBeHHbIM HH­
.ueKcoM). TaK, npn Heo6xo.unMoCTH ncnoJib30BaTh aHanor B aJieKTpuqec­
Knx n:err.SIX c 6oJibIIlllM Hanp.SI:>KCHHCM, HanpnMep B n:em1 OCBCTllTCJibHOM 
ceTn 220 B, conpoTHBJieHne pe3llCTopa R1 yBeJI11qnBaIOT ;:i;o 1 KOM, cTa-
6ncrnp 3aMeH.SIIOT Ha KC620A. EcJin B 3anace He oKa/KeTC.SI Hy/Irnoro Tpn­
HHCTopa (Turra KY201, KY202, KY221 H attanomqHhIX rro aJieKTpnqec­
KHM xapaKTepncTnKaM), ero 3aMeH.SIIOT TnpucrnpoM KY101.U IIJIH 
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AHHHCTOpb1, HX aHanorH H THpHCTOpb1 

KY101E. EcJIM o6paTHbIM TOK B ,n:aHHoii IIeirn tte aKTyaJieH, ,1.1,Mo,1.1, VD2 M3 

cxeMbl HCKJIIOqaeTCJ.I. 

KpoMe Toro, ecJIH no.n: pyKoiI He oKmKeTcJI .D:MHMCTopa KH 102)1(, 

ero MO:>KHO 3aMeHMTh ITOCJie,l(OBaTeJibHOR IIeilhIO ,l(HHHCTOpOB cepMH 

KH102 (HJIH attaJiorHqHhrx) c MeHhllIHM ttanpJI:>KeHMeM BKJI10qeHHJ.1. 

,ZlttHHcTop KH102)K OTKphrnaeTcJI npn ttanpJI:>KeHHH 130 .•. 150 B. 3TO 
CJie,1.1,yeT yqHThIBaTb npn 3aMeHe aHaJIOfOBOM cxeMOM HJIH IIenoqKOM ,l(H­

HHCTOpOB. 

Boo6IIIe, o.n:Hoii H3 npnq11H nonyJIJJpHOCTH ,l(HHHCTopon, ncnoJih3ye­

MhIX B aJieKTPOHHhIX Y3Jiax c 6oJihllIHM HanpJI:>KeHtteM, JIBJIJieTcJI KOHKy­

peHrncnoco6HocTh arnro npn6opa no cpanHeHHIO co crn6nmnpoHoM: HaiI­

TH CTa6HJIMTpOHhI Ha BhICOKoe HarrpJI)KCHHe He npoCTo, .n:a H CTOHMOCTh Ta­

KOfO rrp116opa .n:ocrnToqHo BhICOKa. KpoMe Toro, na,n:eHMe HarrpJ.1)KeHMJ.1 Ha 

JlHHHCTOpe BO BKJIIOqeHHOM COCTO.f.IHHH HeBeJIHKO, a paccettBaeMaJJ MOIII­

HOCTh ( H poCT TeMrrepaTyphl) 3HaqHTCJibHO MeHhllle, qeM rrpH yCTaHOBKe 

crn6ttJIHTpOHa . 

. IloMHMO ,l(HO.D:HblX TMpHCTOpOB (.n:HHHCTOpoB) pacrrpoCTpaHeHHe noJiy­

qHJIH CHMMeTpMqHbie ,11.HHHCTOpbl (HarrpHMep, BXOJl.f.IIIIHe B c6opKy 

KP1125KI13A). M11Kpoc6opKa y.n:o6tta 6Jiaro.n:apJI B03MO:>KHOCTH rro.n;KJiro­

qeHHJI ee K pa3HhIM BblB0,11.aM, qTo II03BOJIJieT HCII0Jlb30BaTb HJIH ,[(HHHCTOP 

H3 ee COCTaBa, HJIH CHMMeTpMqHhIM ,[(HHHCTOP (Puc. 1.29 H Puc. 1.30). 
IlpM ycrnHOBKe B BhICOKOBOJihTHbie cxeMhI (110 ... 220 B) MaKCMMaJih­

HbIM rrocTOJIHHhIM MJIH nyJihCHPYIOIIIHM TOK qepe3 KP1125KI13A onpe.n:e­

JIJieTcJI pacceHBaeMOM HM MOIIIHOCTbIO H COCTaBJIJ.ICT OKOJIO 60 MA. KaK 

rrpaBHJIO, 3TOM BCJIHqHHbI HC,11.0CTaToqHo, H CMMMeTpHqHhIM ,[(HHHCTOp 

BKJiroqaroT no cxeMe, B KOTOpo:tt rrpncyTCTBYIOT ,[(OIIOJIHMTeJibHhie ,[(HCKpeT­

Hhie aJieMeHThI (Puc.1.29 M Puc.1.30) 
B 3TOM cxeMe HCIIOJih3yeTCJ.I TOJihKO O,[(Ha qaCTh MMKpoc6opKM 

KP1125KI13A. 

VS1 
KP1125Kn3A VD1 

K,D,1056 

Puc. 1.29. 3JieKTpHqecKM cxeMa 

VS1 
KY208JI 

Puc. 1.30. 3JieKTPH'lecKM cxeMa 

BKJIIO'leHHH CHMMeTpHqHoro /lHHHCTOpa BKJIIOqeHttH CHMMeTpHqHoro /lHHHCTOpa 

KP1125KII3A coBMecrno KP1125KII3A cosMecrno 

c TttpttcrnpoM KY202 llJIH yseJrnqeHttH c JlHHHCTopoM KY208 llJIH yseJinqeHHH 

MOI.UHOCTH MOIIIHOCTH 



rnaaa 1. 3neKTpOHHble cxeMbl M KOHCTPYKl.4MM 

Ilptt .n:pyroM IIO.ll:KJIIoqeHHH Bhrno.n:oB KP1125KI13A rro51BJHieTc51 B03-

MOJKHOCTh BhI.n:eJIHTh H3 ee qacTH CHMMeTpHqHhIH .ll:HHHCTOp. 

::heKTpOHHbie ycTpOHCTBa c .Zl:HHHCTopaMH (MHorne H3 3THX ycTpOHCTB 

51BJI51IOTC51 HCToqHm<aMH IIHTaHH51 H rrpeo6pa30BaTeJI51MH Harrp51JKeHH51) 

HMeIOT TaKHe rrpe1:1MyII1eCTBa; KaK MaJla51 paccettBaeMa51 MOIIIHOCTh H BhICO­

Ka51 CTa6ttJihHOCTh BhIXO.ll:HOfO HaIIp51JKeHI:l51. 0.n:HHM H3 He.n:ocTaTKOB 51BJI51-

eTC51 orpaH1:1qeHHhlH BbI6op BhIXO.ll:HhIX HaIIp51JKCHHH, o6ycJIOBJieHHhIH Ha­

IIp51iKemteM BKJI10qeHH5I ( OTKPhIBaHH51) .Zl:MHHcTOpoB. Y CTpaHeHtte 3Toro 

He.n:ocTaTKa - 3a.n:aqa pa3pa60Tql:IKOB H rrpOI:13BO.ll:HTCJie:i1: COBpeMCHHOH 

3JieMCHTHOH 6a3bl .ll:HHHCTOpoB. 

TMpMCTOP 

CHa6.n:ttM o.n:Hy 1:13 6a3 .n:ttHMCTopa, Harrp1:1Mep ni. BHCIIIHHM BhIBO.ll:OM H 

I:ICIIOJih3YCM 3TOT TpeTHH 3JieKTpo.n: .Zl:JI51 3a.n:aHH51 .n:orroJIHI:ITCJihHOro TOKa 

qepe3 rrepexo.n.p1-n1 . .[{JI51 peaJihHhIX qeTb1pexcJIOHHhIX CTPYKTYP xapaKTep­

Ha pa3JiffqHa5J TOJIIIIHHa 6a3. B Kaqecrne yrrpaBJI51IOIIICH HCIIOJih3yeTC51 6a-

3a, y Kornpo:i1: Ko3$qmutteHT rrepe.n:aq1:1 a 1 6JIM30K K e,nHH1:1ue. B 3TOM cJiy­

qae rrptt6op 6y.n.eT o6Jia.n:aTh cBOHCTBaMH TttpaTpoHa. L{JI51 TaKoro 1Ip1:16opa, 

HJIH THpHCTOpa, I:ICIIOJih3yeTC51 Ta JKe TepMHHOJIOfl:l51, qTQ H ,UJI51 06h1qHoro 

TPaH3HCTopa: BhIXO,ll,HOH TOK Ha3hlBaeTC51 KOJIJieKTOpHbIM, a yrrpaBJI5IIOIUHH -

6a30BhIM. 3MHTTepoM cq1:1TaeTC5I CJIOH, rrpHMhIKaIOIIIHH K 6a3e, XOT51 c <Ptt-

3HqeCKOH TOqKH 3peHM51 3MHTTepoM 51BJI51eTC51 H BTopo:i1: BHeIIIHHH CJIOH, B 

.n:aHHOM CJiyqae - n2. 
IlpH yBeJilfqeHHH yrrpaBJI5IIOIIICf0 TOKa h HaIIp51JKeHHe rrp51MOro rrepe­

KJIIOqeHH51 YMCHbIIIaeTC51, OTqaCTH B03pacTaeT TOK rrp51MOro rrepeKJIIOqeHI:l51 

H yMeHhIIIaeTc51 TOK o6paTHoro nepeKJiroqeHH51. B pe3yJihTaTe OT,UeJihHbie 

KpHBhie c poCTOM TOKa [6 KaK 6hr <l:BIIHCbIBaIOTC51» .n.pyr B .n.pyra BIIJIOTb ,ll,O 

IIOJIHOro acqe3HOBeHI:l51 OTpHUaTeJibHOfO yqacTKa (TaKyIO KpHBYIO Ha3bIBa­

IOT crrp.HMJieHHOH xapaKTepRCTHKOH). 

MOIIIHhie TI:lpHCTOpbI HCII0Jlb3YIOTC.H B Kaqecrne KOHTaKTOpOB, KOMMy­

TaTOpOB TOKa, a TaKJKC B rrpeo6pa30BaTeJI51X IIOCTO.HHHOro HaIIp51JKCHH51, 

HHBepTopax H BbIIlp.HMHTeJibHblX cxeMax c peryJIHpyeMhIM BhIXO,UHhIM tta­

np.H:>KeHHeM. 

BpeM.H nepeKJ110qeHR5I y THpHcTopoB 3HaqttTeJibHO MeHbIIIe, qeM y TH­

paTpOHOB . .[{aJKe y MOIIIHhIX rrpa6opoB ( c TOKaMH B .n:ec.HTKH aMnep H 6oJib­

IIIe) BpCM51 np.HMOfO rrepeKJIIOqeHH.H COCTaBJI.HeT OKOJIO 1 MKC; a BpeM.H 06-

paTHOfO nepeKJiroqeHM.H He npeBbIIIIaeT 10 ... 20 MKC. Hap51.n:y c KOHeqHo:i1: 

,nJIHTeJibHOCTbIO <l>POHTOB HaIIp.HJKCHH.H H TOKa HMeIOT MeCTo 3a.n:epiKKH 

<l>POHTOB no OTHOIIIeHIIIO K MOMeHTY rro.n.aq1:1 yrrpaBJrnIOruero HMIIYJibCa. 

Hap51,uy c MOIIIHbIMH THpttcrnpaMH pa3pa6aThIBaIOTC.R H MaJIOMOIUHhie BhI-
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AMHMCTOpbl, MX aHanorM M TMPMCTOPbl 

COKO'laCTOTHbie BapHaHTbI. B TaKHX npH6opax BpeM.H rrp.HMOro nepeKJIIO'le­

mrn COCTaBJI.HeT .nec.HTKH, a BpeM.H o6paTHOro rrepeKJIIO'leHH.H - COTHH Ha­

HOCeKytt,n. CTOJib BhlCOKoe 6brcTpo.neiicTBHe o6ecne'lHBaeTC.H Ma.n:oii TOJI­

m;HHOH CJIOeB H HaJIH'lHeM ::meKTpH'leCKOro IlOJI.H B TOJICTOH 6a3e. 

ManoMom;Hhle 6b1cTpo.neil:crnyrom;He TttpHcTOpbI HcnoJib3YIOTC.H B pa3JIH'l­

HbIX cnycKOBbIX H peJiaKca~HOHHbIX cxeMaX. 

--- 77 



MMKPOCXEMA KP1006BM1 B PE>KMME 
CBEPXCTA&MnbHOro TAMMEPA 

MHKpocxeMa KP1006Bl11 ,uaBHO rrpHo6peJia H3BeCTHOCTb cpe,n:H pa­
.n;Ho.ino6HTeJieii, HHTepec K Heli He ocJia6eBaeT H cero.n:m1. MHKpocxeMa co­
.n:ep>I<HT ,UBa rrpeu;H3HOHHbIX KOMIIapaTopa, o6ecrreqHBaIOiu;HX rrorpeIIIHOCTb 
cpaBHeHmI Harrp5DKeHHH He xy:>Ke 1 %. Y 3TOH cxeMhI perryrnu;m1 yHHBep­
CaJibHoro Tai%Mepa, IIOCKOJibKY ee MO:>KHO HCIIOJib30BaTb B Ka'leCTBe OCHOBbl 
.UJI» rrocTpoeHH» pa3JIHqHbIX ycTµOHCTB, TaKHX, KaK MYJihTHBH6paTopb1, 
rrpeo6paJoBaTeJIH, yJJibI 3a,n:epJKKH BpeMeHH. 

Hap».n:y c KJiaccttqecKHMH (MttoroKpaTHO orrHcaHHbIMH Ja rrporne.n:­
rnne ro,ubl) crroco6aMn BKJIJOqeHH» KP1006Bl11 anTop rrpe,uJiaraeT 
yJeJI, 06Jia.n;a10mnH:, Ha ero B3rJI».n;, tteo6h1qHbIM crroco6oM BKJIIO'lettm1. 
Ero aneKTpll'IecKa» cxeMa rroKa3atta Ha PHc. 1.31. :=hy cxeMy BKJIIO'le­
HH» KP1006Bl11 OTJIHqaeT BbICOKa» crn6HJibHOCTb BpeMettttht:x HHTep­
BaJIOB. 
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Puc. 1.11. 3JieKTJmqecKrur cxeMa BKJI10qemu1 KP1006Bl11 B pe)KMMe TaiiMepa 
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--. MMKpocxeMa KP1006BM1 a pe>KMMe caepxcTa61mbHoro Tai1Mepa 

3neMeHTbl cxeMbl "' HX H83Ha'leHHe 

YCTpoH:crno rrpe,ll,CTaBJI51eT co6oH: TattMep (MHKpocxeMa DA1), yrrpaB­

JI51eMhIH BXO,ll,HhIM HMIIYJihCOM BhrcoKoro JIOfH'IecKoro ypoBH51 no BXO.ZJ:Y C 

(BbIBO,ll, 7). B HOpMaJihHOM COCT051HHH, T. e. npH HH3KOM ypOBHe HaIIp51)Ke­

HH51 Ha BhIBO,ll,e 7: 
KOMrrapaTop 3a6JIOKHpoBaH; 

OKCH,ll,HhIH KOH,ll,eHcaTop C1 He 3ap51)KaeTc5I; 

Ha BhIBO,ll,e 3 Harrp51)KeHHe BhICOKOfO ypoBH51. 

KHorrKa SB1 noKa3aHa Ha cxeMe ycJIOBHo; BMecTo Hee rrpe,ll,rroJiaraeTc51 

HCIIOJih30BaTb ynpaBJI5II01:ny10 cxeMy c COOTBeTCTBYIOIIJHM BhlXO,ll,HbIM 

ypoBHeM. 

Ilptt rrocTyrnieHHH Ha BhIBO,ll, 7 DA1 Hanp51)KeHH5I BhICOKoro ypoBH51, 

HaIIpMMep CHfHaJia OT cxeMhl yrrpaBJieHH51, MJIH B pe3yJihTaTe pa3MhIKaHH51 

KOHTaKTOB SB1 «BPY'IHYIO~: 
OKCH,ll,HhIH KoH.n.ettcaTop C1 Ha'IHHaeT 3ap5I1KaThC5I qepe3 :u;enh R2,VD2; 
Ha BbIXO,ll,e (BbIBO,ll, 3) - Harrp511KeHHe BhICOKOfO ypOBH51. 

qepe3 HeKOTopoe BpeM51, npH6JIH3HTeJibHO qepe3 3 MHHJThl, Harrp511Ke­

HHe Ha o6KJia.n;Kax KOH,ll,eHcaTopa C1 .n;ocTHrHeT BeJIH'IHHhI, Heo6xo.n.HMOH 

,ll,JI51 cpa6aThIBaHH51 KOMrrapaTopa. Tor.n;a Ha BhIXo.n;e MHKpocxeMhI DA1 

(BhIBO,ll, 3) yCTaHOBHTC51 HH3KHH ypoBeHb Hanp51:>KeHm:C, KOTOpbIH 6y.n;eT oc­

TaBaThCSl HeH3MeHHblM AO TeX rrop, IIOKa He 6y.n;eT BhIKJIIO'IeHO, a 3aTeM 

BHOBh BKJIIO'IeHo 1mrnmre y3Jia .. BpeM51 3a.n;ep1KKH 3aBHCHT oT napaMeTpoB 

C1 H R2 n: H3MeH51eTC51 rrponop:u;HoHaJihHO BeJIH'IHHe eMKOCTH H corrpoTHB­

JieHH51. 

0KCHAlfhIH KOH,ZJ;eHcaTop C1. Tn:rr KOH.n;eHcarnpa - KS0-24 n: aHaJIO­

rH'IHbie. 

,l(uo,zi;hI VD1, VD2. BBe,ll,etthl B cxeMy ,ll,JI51 yMeHhllleHH51 rroTeph :mep­

nm rrpH 3apSI,ll,e-pa3pSI,ll,e OKCH,ll,Horo KOH,ll,ettcaTopa C1• 3TH ,ll,HOAhI, BKJIIO­

'IeHHhie BCTpe'IHo-rrapaJIJICJihHO, yMeHhlllaIOT BJIH51HHe TOKa YTe'IKH KOH­

.n;eHCaTopa Ha CTa6HJihHOCTh BpeMeHHOfO HHTepBaJia 3a,ll,ep:>KKH BhIKJIIOqe­

HH51 Y3Jia. MofYT 6b1Th 3aMeHeHhI JJ:220, JJ:310, KJJ:503 H aHaJIOrM'IHhIMH. 

,l(uo.n VD3. Ilperr51TCTByeT rrpoTeKaHHIO o6parnoro ToKa qepe3 peJie 

Kt. 
0KCH,nHblH KOH,ZJ;eHcaTop C3• CrnaJKHBaeT rryJihcan;HH HCTO'IHHKa rrH­

TaHHSI. Tm1 KOH,nettcarnpa - KS0-24 H aHaJiorH'IHhie. 

Henom1pHhIH KOH,ZJ;eHcaTop C2• THrr KOH,ll,eHcarnpa - KM6. 

BbIXO,ll, DA1 (BhIBO,ll, 3) coe,nHHeH c BXO,ll,OM c6poca R (BhIBO,ll, 4) AJI51 

rrpe,ll,ornpameHH51 rrepexo.ua ycTpoH:crna B aBTOKOJie6aTeJihHhIH pe:>KMM. 

qT06bI TaHMepoM MO/KHO 6hIJIO yrrpaBJI51Th 6ecKOHTaKTHhIM crroco6oM, ,ll,0-

rryCTHM, c rroMOIIJhIO cornacyIOIIJero KacKa.n;a Ha Bxo.n;e Y3Jia .uocTaTO'IHO yc­

TaHOBHTh rrpocTeHIIIHH HHBepTop, HaIIpMMep KpeMHHeBhIH n-p-n TpaH3HC­

TOp KT315E (Ha Puc.1.31 rroKa3aH rry~KrnpoM). IlpH 3TOM 3MHTTep HH----79 



rnaaa 1 . 3neKTpOHHbl8 cxeMbl M KOHCTPYK'-'MM 

neprnpa IIO,l{KJIIOqaeTC.H K o6meMy rrpono.uy, KOJIJieKTOp - K BbIBO.UY 7 
DA1, a 6aJa (qepe3 orpaHHqHTeJibHhIM pe3HCTop c conpoTHBJieHHeM 
1...3 KOM) - K Bhlxo.uy yJJia yrrpanJieHH51 rnii:MepoM. 0CTaJihHbie aJieMeHThI 
cxeMbI ocTaIOTC51 6e3 HJMetteHHM. Harrp51:>KeHHe IIHTaHH51 yJJia Haxo.n:HTC.H B 
.nttarraJoHe 5 ... 16 B. 

y CTpOHCTBO MO:>KeT 6bITb HCIIOJib30BaHO B BH,Ue COCTaBHOM qacTH Y3JIOB 
3a.z:cep:>KKH BhIKJIIOqeHH51 (rnii:Mepon). B Kaqecrne KOMMyTHpy10mero aJie­
MettTa Ha cxeMe ycJIOBHO rroKaJatto peJie Ki, KOHTaKThI KoToporo JaMbIKa­
IOT n:errh ttarpyJKH. Ha rrpaKTHKe, o.nttaKo, HCIIOJIHHTeJII~HhIM YJJIOM MO:>KeT 
6bITb KaKoe-To .upyroe ycTpOHCTBO, HarrpHMep 3BYKOBOM KaIICIOJib, CBeTO­
.UHO.U HJIH orrrnaJieKTpottttoe MOil-peJie. 

IlocTOHHHhie peaucTOphl THrra MJIT-0,25. 
TpaH3HCTop VT1. BhIIIOJIH51eT cpyttKU:HIO ycttJIHTeJI51 TOKa. Tttrr Tpatt­

JHCTopa - KT503, KT504, KT315 c JII06bIM 6yKneHHhIM Htt,UeKcoM. 

Y3eJt 11e mpe6yem HaJlaoKu. 
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nPOCTOM A"1nOnb 
AnSI PAA"10CBSl3"1 B A"1AnA30HE 
27 Mn.J. 

Ba)l(Heihueii 'IaCThIO JII06oii pall,HOCTaHu:1m 5IBmt:eTCH aHTeHHa. OT ee 

a¢¢eKTHBHOH pa6oThl, BblCOTbl ycTaHOBKH, pa3MepoB, ll,HarpaMMbl Ha­

rrpaBJieHHOCTH B BepTHKaJibHOH IIJIOCKOCTH H ll,pyrnx corryTCTBYIOIIlHX 

¢aKTOpOB 3aBHCHT ycrrex KOppecrroHll,eHTa B rrpoBell,eHHH pall,HOCBH3H. 

CH-EH CBH3hIO IIOJih3YIOTCH B OCHOBHOM Ha'IHHaIOiu:He pall,HOJII06HTeJIH H 

KoppecrroHll,eHThI, ocyiu:ecTBJIHIOIUHe CB513h Ha KaHaJie 27 Mfu:, 'ITO rrpell,­

rroJiaraeT OTHOCHTeJihHO He60JibIIIHe pacCTOHHHH. 0)'.J,HaKO, yqHTbIBaH or­

paHH'IeHHbie B03MO)KHOCTH no yCTaHOBKe BbICOKOKa'!eCTBeHHblX aHTeHH B 

ropOll,CKHX ycJIOBHHX, KoppecrrOHll,eHTaM rrpHXOll,HTCH BbI6HpaTh H3 Toro, 

'ITO eCTb. 

IlpH He6oJibllIOH BbICOTe ycTaHOBKH aHTeHHbl (MeHhllle 0,5 ll,JIHHbl 

BOJIHbI) ll,HarpaMMa HarrpaBJieHHOCTH aHTeHHbl B BepTHKaJibHOH IIJIOCKOC­

TH HCKa)KaeTCH H 60JibllIM 'IaCTb aHeprnH pall,HOBOJIH H3JiyqaeTCH IIO)'.J, 

60JibllIHM yrnoM K ropH30Hry. llJIH CBH3H Ha 6oJibllIHX paCCTOHHHHX, npH 

rrpo'IHX paBHhIX ycJIOBHHX, ropH30HTaJihHOe HarrpaBJieHHe aHTeHHhI oco-

6eHHO Ba)KHO, HO rrpH TaKOM pacrroJio)KeHHH ee Kllll MaJioa¢¢eKTHBeH. 

0TCIO)'.J,a BbIBO)'.J,: aHTeHHY Hall,O ycTaHaBJIHBaTb KaK MO)KHO BbIIIIe Ha.ll: 6JIH­

)Kaiirneii K Heii rrpoBOll.HIUeii rronepxHOCThIO, HarrpHMep KphlrnH. EcJIM, 

CKa)KeM, ycTaHOBHTb aHTeHHY Hall, rrpocMOJieHHOH, HO He IIOKpbITOH Me­

TaJIJIOM KpbIIIIeii ll,epeBHHHOro ll,OMa, 6JIH)Kaiirneii rrpOBOMIUeii rronepx­

HOCTbIO 6yll,eT C'IHTaTbCH 3eMJIH. A ecJIH Kpb1rna wrn ll.OM )KeJie3o6eToH­

Hbie HJIH IIOCTpOeHbl c HCIIOJib30BaHHeM MeTaJIJJ'a, rrpoBOMIUeii IIOBepx­

HOCTbIO 6yll,eT Kpblllla ll,OMa. 

IlpH H3MeHeHHH rrpoBOll,HMOCTH IIOBepXHOCTH, HarrpHMep rrpH 60Jib­

IIIOH BJia)KHOCTH ll,epeBHHHOH KpbIIIIH ll,OMa rrocJie o6HJihHhIX OCaJJ:KOB, a¢­

¢eKTHBHOCTh pa60Tbl TaKOH aHTeHHbl COOTBeTCTBeHHO yxyll,rnaeTCH. 

Cpell.H pall,HOJII06HTeJieii, HcrroJib3YIOIIlHX ll,JIH o6iu:eHHH CH-fiH-CBH3h, 

IIIHpOKOe pacrrpoCTpaHeHHe IIOJIY'IHJIH rrpOCTbie aHTeHHbl, TaKHe, KaK 

~ll.BOHHOH KBall,pan, rroJiyBoJIHOBOH nepTHKaJihHhIH BH6paTOp, GP (rpa­

YHll.IIJI3HH), nepTHKaJihHaH aHTeHHa ~s;s~, aHTeHHa ~BOJIHonoii KaHaJI~ H 

ee pa3HOBH)'.J,HOCTH H ll.pyrne, HH¢opMaU:HIO H rrapaMeTpbI KOTOpblX MO)KHO 

HaiiTH B JIHTepaType. Cpell,H HHX pa3JIH'IaIOT aHTeHHhI HarrpaBJieHHoro H 

HeHarrpaBJieHHoro ll,eHCTBHH. EoJibIIIHHCTBO H3 rrpHBell,eHHhIX rrpttMepon 
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npoCTOM AMnOnb AnSI P8AMOCBSl3M B AMana30He 27 Mr'-' 

attTeHH ti:OCTynttbl PMMOJII06MTeJI.R:M ti:JIH nOBTopeHMH: HX HaCTpOHKa He 

CJIOJKHa, HX MOJKHO yCTattaBJIMBaTb KaK B ropoti:ax MaCCOBOH 3aCTpOHKM, 

TaK If B ceJibCKOH MeCTHOCTH (ti:eHCTByeT 06111ee npaBMJIO: BbICOTa ycTaHOB­

Klf ti:OJIJKHa 6bITb KaK MOJKHO Bhlme). Ho eCTb If ti:pyroi1 BapMaHT, KOTOpbIM 

xoqy noti:eJIMThrn c pati:MOJII06MTeJIHMM. · 

EcJIM xoTH 6h1 OtJ:MH M3 Koppecnottti:eHTOB ttaxoti:MTCH 3a ropoti:OM (MMe­

eT co6cTBeHHbIH yqaCTOK), MOJKHO MCnOJib30BaTb npOCTYIO aHTeHHy-ti:M­

nOJib, KOTOpaH, B 3aBMCMMOCTM 'OT MOIIIHOCTM nepeti:aTqlfKa-TpaHCMBepa, 

no3BOJIMT dcy111ecTBJIHTb CBH3b Ha KattaJie 27 Mfu; ti:o 50 KM. KottcTpyKu;Mro 

attTeHHbl MOJKHO cqlfTaTb KJiaccliqecKOH If He Tpe6y10111ei1 ti:eTaJibHOro onM­

caHMH. Ilo3TOMY MMeeT CMblCJI OCTaHOBMTbCH TOJibKO Ha HeKOTOpbIX npaK­

TlfqecKM BaJKHbIX MOMeHTax If Ha pe3yJibTaTax ee npMMeHeHHH, KOTOpble 

npeBOCXOtJ:HT BCe OJKMti:aHMH. 

Ila BCeM CBOMM napaMeTpaM ti:aHHaH aHTeHHa MMeeT npaBO Ha cy111ecT­

BOBaHMe, TeM 6oJiee qTo no 3aTpaTaM Ha ycTaHOBKY Otta ~BHe KOHKypeH­

D;MM•. c noMOIIIbIO TaKHX aHTeHH MOJKHO BeCTH KaqecTBeHHbIH PMMOo6-

MeH Ha KattaJiax 26 ... 28 Mfu; MeJKti:Y ti:BYMH Koppecnottti:eHTaMM B ceJibCKOH 

MeCTHOCTH HJIH B peJl<HMe ~npMropoti: - ropoti:•. ::ho 03HaqaeT HeorpaHM­

qeHHbie B03MOJKHOCTH CBH3H ti:JIH Yti:aJietttto pacnoJIO'JKeHHbIX PMHOJII06H­

TeJieif, npMqeM peaJIH3aD;MH 3THX B03MOJKHOCTeH He noTpe6yeT cymecTBeH­

HblX MaTepMaJibHbIX 3aTpaT - aHTeHHa no cy111ecTBY Cti:eJiatta H3 noti:pyq­

HbIX MaTepHaJIOB. 

KOHCTPYK'-'MSI 8HT9HHbl 

AttTetttta cocTOHT H3 ti:HnOJIH (1) M dTpaJKaTeJIH (2). 06111a.R: ti:JIHHa ti:H­

noJIH Bb16patta 5.24 M, COOTBeTCTBeHHO no 2.62 M Ha KaJKti:Oe nJieqo 

(PHC. 2.1). 

Puc. 2.1. KottcTpyKrvrn attTeHHbI-J(HIIOJUI 
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rnaea 2. YcTpoiotcTea paA111ocesi3111 

CoeAHHHTeJI&Hhlii npoBOA (3). Ka6eJih PK-75 c BOJIHOBhIM conponrn­
Jiem1eM 75 OM. lIMeeT 06my10 ,n;mrny ,n;o TpaHCHBepa 12 M. Ilo B03MO:lKHoc­
TH ,ZJ;JIHHa ,ZJ;OJI:lKHa 6bITb MHHHMaJibHOM. 

JJ:nnoJI&. BhIIIOJIHeH H3 apMeikKoii npoBOJIOKH «nOJieBKa•, c KOTopoii 
CH»Ta H30JIRL(H.H. MecTa coe,n;HHeHH» ,n;HnoJia H Ka6e;rn nponaHBaIOTCH. 
KoHI(hI ,n;HnoJia ( 4) H (S) npHB513hIBaIOTC51 o6hIKHOBeHttoii pb160JIOBHOH 
JieCKOH, (HanpHMep, ,ZJ;HaMeTpOM 2 MM) K CTBOJiaM ,n;epeBheB TaK, qTO JiecKa 
CJIY:lKHT H30JI51TOpOM. )lJIHHa 0Tpe3KOB JieCKH, 3aKpenJieHHblX Ha CTBOJiax H 
Ha KOHI(ax OTpaJKaTeJI51, O,ZJ;HHaKOBa - 15 ... 20 CM. 

0Tpa3CaTeJib (2). BbIIIOJIHeH B BH,ZJ;e 6yKBbI v (Puc. 2.1) H3 apMeiic­
KOH npoBOJIOKH «noJieBKa•, c KOTopoii ctt.Hrn H30JI»I(H». Ero 06:w;a51 ,n;mrna 
cocTaBJIHeT 5.34 M, T.e. Ha 10 cM 6oJihIIIe, qeM ,ZJ;JIHHa ,n;HnoJIH. Orno,n; K 3a-
3eMJieHHIO OT cepe,n;HHbI. 

Bb1corn HaTaJKeHH» ,n;HnoJIH H oTpaJKaTeJIH Ha,n; 3eMJieii - 3.8 M (Ha­
CKOJihKO n03BOJI.HeT BbICOTa ,n;epeBheB ). Ilo npHHI(Hny ,n;eHCTBH51 aHTeHHa 
ttanpaBJieHHaH, n03TOMY pacnoJIO:lKeHHe ,ZJ;HnOJI51 OTHOCHTeJihHO ,n;epeBbeB 
BbI6HpaeTC51 TaK, qrn6bI OH 6bJJI o6pa:rn;eH no HanpaBJieHHIO K ropo,n;y (BTO­
poMy KoppecnoH.n;ettTy). CooTBeTcTBeHHO oTpaJKaTeJih oKa3hIBaeTC51 c ,n;na­
MeTpaJibHO npoTHBOnOJIOJKHOH CTOpOHbl (no,n; yrnoM c npOTHBOTIOJIO)KHOH 
CTOpOHbI OT ,n;pyroro KoppecnoH,n;eHTa). 

)lHnOJib H OTpa)KaTeJib ,ZJ;OJIJKHbI HaXO,ZJ;HThC.H B HaTHHYTOM noJIO)KeHHH 
(B CTpytty), Il03TOMY OCHOBHbie KpenJieHirn (CTBOJibI) ,ZJ;OJIJKHbI 6bITb Ha­
,n;eJKHhIMH. EcJIH HeT ,n;epeBheB Ha no,n;xo,n;a:rn;eM paccrnaHHH ,n;pyr OT ,n;pyra, 
MO)KHO B Kaqecrne CTBOJIOB HCnOJib30BaTb ,n;pyrHe BepTHKaJibHbie npe,n;Me­
Tbl - IIITaHrH. 

3KcnepnMeHT nposo,n;nJica B HIOHe 2005 r. B CeBepo-3ana,n;HOM perno­
He P<l>. B Kaqecrne nepBoro KoppecnoH,n;eHTa BhicrynaJI 12-3Ta:lKHhIH ,n;oM B 
qepTe CaHKT-IleTep6ypra. Ha Kphlrne 6h1Jia ycTaHOBJieHa BepTHKaJihHaH 
aHTeHHa-Bn6parnp d/2•, IIITblpb ,ZJ;JIHHOH 5.3 M, qeTbipe npOTHBOBeca; 
,ZJ;JIHHa MaqTbI cocTaBJIHJia 2.8 M. B KaqecTBe rrpneMonepe,n;a10mero ycT­
po:iicrna HCnOJib30BaJIC.H TpaHCHBep «Alan 9001» c BHeIIIHHM ycHJIHTeJieM 
MOIUHOCTbIO so BT. 

BrnphIM Koppecrrott,n;eHTOM 6bIJI noceJIOK JleM6oJIOBO, pacnoJio)KeH­
HhIH B 44 KM OT qepTbl ropo,n;a. Ilepe,n;a10mee yCTpOHCTBO npe,n;cTaBJI51JIO co-
6oii aBTOMo6HJihHhIH TpattcnBep «President George• (Bhixo,n;HaH Mom­
HOCTh 15 BT, SSB-21 BT), a CB513h ocymecrnJIHJiacb no KaHaJIY 16cE no eB­
poneiicKoii ceTKe. 

IlpHMeHeHHe HarrpaBJieHHOH aHTeHHbI-,ZJ;HTIOJI.H B coqeTaHHH c ,n;pyrn­
MH, B TOM qncJie reorpaqmqeCKHMH, cpaKTOpaMH MeCTHOCTH TI03BOJIHJIO 
«3aropo,n;HOMY• KOppecnOH,ZJ;eHTY OTKa3aTbC51 OT ,n;onOJIHHTeJibHOro ycnmi:­
TeJI51 MOII(HOCTH. 
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npoCTOM AMnonb AnSI p8AMOCBS13M B AMana30He 27 Mr .... 

6e3onaCHOCTb pa6oT no yCTSHOBKe aHTeHH 

Pa6oTa Ha BhICoTe HeCKOJihKHX MeTpos OT 3eM.JIH Mo:>KeT 6b1Th qpesaToii 

TpaBMaMH, 110:3TOMY If ycTaHOBKa aHTeHHhl, If HaT5I:>KeHHe ,lJ;HII0.7151 ,lJ;OJl:>KHhl 

BhIIIOJIH51ThC51 B,lJ;BOeM mm c yqacTHeM HeCKOJlhKHX qe.JioBeK, qT06b1 06ec-

11eqHTh ,lJ;OJl:>KHYIO CTpaXOBKy. 

He.Jih351 3aHHMaThCJI ycTaHOBKoii aHTeHHhI B cb1py10 11oro.n;y, 11pH rpo30-

011acHoii o6cTaHOBKe, CHJihHOM BeTPe, a TaK:>Ke B TeMHoe BpeM51 cyrnK. EcJIH 

3a,nyMaTbC5I, TO Bee :3TH rrpoCThie Tpe6oBaHlf51 JIOrlfqHhI If no cyTH .n;eJia npH-

3BaHbl o6ecneqlfTh 6e30IIaCHOCTh If no B03MO:>KHOCTH OIITHMaJihHYIO ycTa­

HOBKY aHTeHHhI. 

HeJih351 HaT51rHBaTh aHTeHHhr H HX aJieMeHThI, a TaK:>Ke TOKonpoBo,n51-

ll(He pacrn:>KKH Ha,n rrposo.n;aMH aJieKTpnqecKoii ocBeTHTe.JihHOH ceTH 220 B 
H pa.n;HOTpaHC.7151l(HOHHOH ceTH, a TaK:>Ke HM .n;pyrHMH Te.Jie- H PMHOKOM­

MYHMKal(H51MH. CJiyqaiiHhrii o6phIB aHTeHHhI n ee a.JieMeHTOB MO:>KeT rrpn­

BeCTM K HX rra,neHHIO Ha rrposo.n;a .n;pyn1x KOMMYHHKal(HH, qTo qpeBaTO KO­

poTKHM 3aMbIKaHHeM If B03.n;eiicTBHeM Ha rrposo.n;a aHTeHHhI, q:m.n;ep If 

TpaHcnsep BhICOKoro Harrp51:>KeHM51. KpoMe Toro, KaK y:>Ke OTMeqanoch, co­

r.JiacHo o6meMy npaBHJIY ,lJ;JI51 ,ll;OCTHJKemrn: MaKCHMaJihHOH o¢~eKTHBHOC­
TH aHTeHHhI He pacno.JiaraIOTC51 6.JIH3KO K npoBO,lJ;511l(HM IIOBepxHOCT51M. 

MomttoCTh CH-BH-nepe_naTqHKOB OTHOCHTe.JihHO HeBe.JIHKa, o.n;HaKo Ha 

KOHI(ax ,nHII0.7151 H pe3oHHpyIOII(HX a.JieMeHTax B03MOJKHO Harrp51'.lKeHHe Bq 
B COTHH BOJlhT. ::ho onaCHO H MOJKeT rrpMBeCTH K O:>KOraM npH IlpHKOCHOBe­

HHH. B .n;aHHOM cJiyqae Mepa 11pe.n;ocrnpoJKHOCTH 11pe.n;e.JibHa rrpocTa - 11pH 

pa6oTe TpaHCHBepa Ha 11epe,naqy He cJie.n;yeT rro.n;xo.n;MTh K aHTeHHe Ha pac­

CTOHHHe 6JimKe 1 M. 

IlpH yCTaHOBKe aHTeHHhl Heo6xo.n;HMO II03a60THThC.II 0 rp0303all(HTe. 

3TO 1103BOJIHT crracTH TpaHCHBep npH rp030BOM pa3p51.n;e, xorn B rpo3y pe.n;­

KO KTO IIOJih3YeTC51 CH-BH-CB513hIO: Bo-nepBbIX, Hea¢¢eKTHBHO, BO-BTO­

pbIX, orracHo. OrracHOCTh 11opaJKeHM5I rrpHeMonepe.n;a10mHx y3.JIOB cyru,ecT­

syeT He TOJihKO npH 1Ip51MOM rrona,naHHH MOJIHHH, HO H npH HaKOIIJieHHH 

3ap51.n;a CTaTHqecKoro aJieKTpHqecTBa, KOTOpbIH MOJKeT B03HHKHYTh .n;aJKe 

11pH cyxoii noro.n;e H CHJihHOM BeTpe. B Kaqecrne·3a3eMJieHM51 B paccMaTpH­

BaeMhIX ycJIOBH51X HCIIOJih3yeTCJI MeTaJIJIHqecKHH IIITblph (Tpy6a), 3a6H­

ThIH B 3eMJIIO ,no B.Jia:>KHOro C.71051. 
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AOPA&OTKA PAAMOCTAHU.MM «nEH-B» 

B 80-90-e ro.n;hI npom;mro BeKa OTeqecrneHHhie 3aBO.ll;hI aKTHBHO 3a­

HHMaJIHCh BhmycKOM pa.n;HocTaHI.(HH Mo.n;eJihHoro p.H.n:a «JleH~. HecMoTpH 

Ha CBOIO KIDKYII.(YIOC.H «.ll;OIIOTOIIHOCTb~, 3Tll pa.ll;HOCTaHI.(llll ll IIO CeH .ll;eHb · 

HaXO.ll;.HTC.H Ha BOopyiKeHHH pa3Jill'IHbIX rpaiK.n;aHCKHX CJiy:IK6, B TOM 'IHCJie 

KOMMYHaJihHhIX, reoJioropa3Be,notIHhIX, H3hICKaTeJihCKHX, aBapHHHhIX, 

CTpOHTeJibHbIX. KpoMe Toro, OHM mHpOKO, HCIIOJlb3YIOTC.H 11 TaKCH 

(r. IlymKHH B IIpe.n:eJiax CaHKT-IleTep6ypra), aBapHHHO-cIIacaTeJihHhIX 

cJiyiK6ax, JleHaHepro, Bo.n;oKaHaJie ( CaHKT-IleTep6ypr) H .zi;aiKe B cJiy:IK6e 

CKOpOH IIOMOII.(ll B HeKOTOpbIX pawoHHhlX neHTpax (P.H3aHCKa.H o6JiaCTb). 

PaHhme KaHaJihI pa.n;HOCB.H3H pa.n;HocTaHJ:~HH «Jlett-B~ ucrroJih30BaJIHCh n 

OIIepaTHBHbIMH CJiyiK6aMH. I1 aTO TOJibKO Te CJiyqau, KOTOpbie .ll;OIIO.ll;JIHHHO 

ll3BeCTHbI aBTopy. 

3TOT THII pa.n;HOCTaHI.(HH BbIIIYCKaJIC.H B Tpex'IaCTOTHOM HCIIOJIHeHHH, 

coorneTCTBeHHO ,n:JI.H pa.nnocB.H3H Ha qacTornx 33.0 ... 39.0 Mfn, 

39.025 ••• 48.5 Mfo, 57.0 .•. 57.5 Mfn, c pa3HocoM IIo qacTOTe MeiK.zi;y coce,n:­

HHMH KaHaJiaMH 25 Kfn. HaH6oJiee IIOIIYJI.HpHbIMH Mo.n;eJI.HMH B IIapax .HB­

JI.HIOTC.H «JleH-B~ (1P21B-3, 1P21C-4, 1P21C-5), COOTBeTCTBeHHO IIepe­

HOCHa.H, CTal(HOHapHa.H ( ceTeBa.H) If neHTpaJibHa.H ,ZlllCIIeTtiepcKa.H ceTeBa.H 

CTaHI.(ll.H c aBapHHHhIM IIHTaHHeM. B OTJillqHe OT IIepeHOCHOH CTal(HOHap­

Ha.H CTaHI.(H.H MOiKeT pa6oTaTb Ha HeCKOJlbKO KaHaJIOB ll KOMIIJieKTyeTC.H 6a-

30BbIM HCTO'IHHKOM IlllTaHH.H HaIIp.HiKeHHeM 13.5 B c IIOJie3HbIM TOKOM .n:o 

7 A. )lJI.H Bcex CTaHI.(HH IIpe,n:ycMOTpeH peiKHM pa6oThI CHMIIJieKCHOH qac­

TOTHOH MO.ll;YJI.Hl(Hll, T.e. c IIpHHY.ll;HTeJihHbIM IIepeKJIIO'IeHHeM rrpneM/rre­

pe.zi;aqa. Hau6oJiee ocoBpeMeHeHHbie cTaHI.(HH aHaJIOrH'IHOro KJiacca THIIa 

«fpaHHT·M~ 6e3 .n:orroiIHHTeJibHOro o6opy,n:oBaHH.H HJIH rrepe.n:eJIOK COOT­

BeTCTBeHHO MOryT 6bITb 3aMeHeHhl «JleH-B~ (50PTM-A2-qM, 

65PTC-A2-qM TO :/Ke, 'ITO H 67PTM-A2-qM coorneTCTBYIOT 1P21C-4, 

51PTC-A2-qM). MaKCHMaJihHa.H MOII.(HOCTh rrepe.n:aT'IHKa - 15 BT. BpeM.H 

MaKCHMaJibHOH pa6oThl 6e3 IIepepbIBa B peiKHMe «IIepe,n:aqa~ - ,no 15 MHH. 

MaKCHMaJibHoe 3a<t>HKCHpoBaHHoe Ha IIpaKTHKe paccTo.HHHe pa.n;Hoo6MeHa 

MeiK.n;y crnnHoHapHO yCTaHOBJieHHhIMH pa.n:nocTaHI.(H.HMH «JleH-B~ co­

cTaBJI.HJIO 36 KM no rrepecetieHHOH MeCTHOCTH (MeiK.n;y ueHTpoM CaHKT-Ile-
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Tep6ypra H npHropo,nHhIM noceJIKOM PaxM1). KoacTpyKUHeli pMHOCTaH-
1\HH .nonycKaeTC}l HX MCilOJlh30BaHHe COBMeCTHO c ysJiaMH H ycTpOHCTBaMH 
npoBO.Z(HOH CB513H, B TOM qJ1cJie TeJie¢ottHOH. )lpyrMMH CJIOBaMM, HX MO:>K­
HO HCilOJib30BaTb B KaqecTBe poyTepa c pa,nHycoM yBepeHHOH CB513H 30 KM 
B CJiyqae 06010,l(HOH CB513H Me)Ki'J:y CTaUMOHaptto ycTaHOBJieHHbIMH p/cT H 
aHTeHHO-¢H,nepHbIMH yCTpo:ikTBaMH H .no 15 KM yBepeHHOH CB513H B cJiy­
qae c Mo6HJihHO ycrnaoBJieHHhIMH PMHOCTaHUHHMH (Ha aBTOMo6HJIHX). 
IlpH 3TOM, ecTeCTBeHHO, yqHThlBaIOTC}l ycJIOBH}l MeCTHOCTH. 

IlpHBenettttbie napaMeTphI nosBOJIHIOT noJiyqMTh o6mee npe,ncTaBJie­
HHe 0 npe,nMeTe pa3roBopa, BKJllQqa}l ypoBHb MOll{HOCTH H B03MO:>KHOCTH 
HcnoJih30BaHHH ,naHHoro THna PMHOCTaHUHH. BoJiee noJIHhie aJieKTpHqec­
KHe xapaKTepHCTHKH H npyme .naHHble 6es oco6oro Tpy.na MO:>KHO HaHTH B 
cnpaBoqHhIX H3,naHMHX no oTeqecTBeHHhIM Pai'J:HOCTaHUHHM HJIH B pyKo­
Bo,ncTBe no 3KCnJiyaTaUHH ,naHHOro THna CTaHUHH ( OTBeqaIOll{HX Tpe6oBa­
HHJ1M rOCT 12252-86). 

B nonhsy 4Jlea-B~ cnHneTeJibcTByeT u TOT ¢aKT, qTo 6oJihIIIOe KOJIH­
qecTBO pMHOCTanun:ii .naaHoro THna, CHHThix c npoMhIIIIneaaoro n: rocy­
.napcTBeHHoro n:cnoJih30BaHHH, ttaxo,nHTC5I B pyKax PMMOJI106HTeJie:H, a 
PMHOphIHKH B KpyntthIX roponax P<l> npenocTaBJIHIOT 6oJihIIIHe B03Mo:>K­
HOCTH no npHo6peTeHMIO 3TMX 6/y CTaHUMH. PasMephr KopnycoB 
(38 x 30 x 7 cM) II03BOJIRIOT npttMeHRTb %Jlett-B~ npaKTH'IecKH npH JII0-
6hlx o6CT05ITeJibCTBax, onTHMaJibHhIX .Z(Jl}l pa,n110mo6HTeJI5I, c yqeTOM Tpe-
6onaHHH 3aKOHO.Z(aTeJihCTBa H 3JieKTpHqecKHX xapaKTepHCTHK CTaHUMH. 

HapHny c .l(OCTOHHCTBaMH 3TOT THn pMHocTaHUHH HMeeT, K co:>KaJie­
HHIO, TaKOH ae.nocTaTOK, KaK yxo.n qacTOThI onopaoro reaeparnpa (Of) H 
IlOJIHhIH cpbIB reaepaUHH. IlpH IIITaTHOM cxeMHOM peIIIeHmI OH qacTO tPHK­
CHpyeTCH B pe:>KHMe «nepenaqa~. IlocJie.Z(CTBHH TaKOH H:eIIcrrpaBHOCTM 
Tpy.nno npeyMeHbIIIHTh, nocKOJibKY npH 3TOM CTpa.naeT CTa6HJibHOCTb pa­
,'l;H006MeHa II yMeHbIIIaeTC}l MaKCHMaJibHOe pacCTOHHHe Me)Ki'J:y Koppec­
noH,neHTaMH .Z(Jl}l ycToHqHBOH CB5I3H, He rOBOp5I y:>Ke 0 TOM, qTo TaKaH «nJia­
BaIDll{M~ aecTa6HJihHOCTh or OKa3b1BaeT BJIIDIHHe Ha KaqecTBO PMH006Me­
Ha B pe:>KHMe «npHeM~. 

OnnaKo, KaK noKasaJia npaKTHKa, Bcero :noro MO:>KHO IIs6e:>KaTh, ecJIH 
HeCKOJibKO yMeHbIIIHTh qaCTOTY Of. 

Ilo nacnopTHhlM ,naHHhIM, MaKCHMaJibHaH ,neBHaUHH qaCTOTbl rrepe,naT­
qHKa COCTaBJIHCT He 6oJiee 5 Kfu, a MaKCHMaJibHO .norrycTHMOe OTKJIOHeHHe 
qacTOThI nepenaTqHKa- He 6oJiee 0.01%. BH3YaJihHO TaKHe napaMeTphI npM 
PMHoo6MeHe He npoBepmIIh, Ho, ecJIH renepauHH cpbrnaeTCH qacTo, aTo 
nepBbIH npH3HaK HeHcnpaBHOCTH B or. B onopHOM reHeparnpe HCnOJih3y­
eTC5I KBapueBhIM pe3oHaTOp PK100-4BH Ha qacTOTY 12.796 Mfu. YseJI or 
npe,ncTaBJrneT co6o:H MIIKpocxeMy DB (o6osHaqeHHe Ha IIITaTHoii: npHHUH­
IIHaJihHOH cxeMe) KP1015XK3A c onopHhIM nemneJieM D7 (KC193l1E3). ---87 



rnaaa 2. YcTpo'1cTaa paAMOCBst3M 

B mo6oM pe)KMMe (rrptteM/rrepe.n;aqa) BhIXO.ll;H<UI qacrnrn Ha Bhrno.n;e 12 
MMKpocxeMhI D8 .n;OJI)KHa 6hITb B rrpe.n;eJiax 12.8 Mfu; ±60 fu;. IlpH Heo6xo­
.n;HMOCTH KoppeKIIHIO qacTOThI peaJIH3YIOT no.n;6opoM ~oH.n;eHcaTopoB C4s H 
C48 HY)KHOH eMKOCTH. Ha BbIBo.n;e 14 D8 qacrnrn cpaBHeHM.SI .n;oJI)KHa co­
cTaBJI.SITh 12.5 Mfu; H HMeTh cpopMy rrp.SIMoyroJihHhIX HMIIYJihCOB (rreptto.n; 
80 MKC) M aMIIJIHTJ.ll;Y 4 ... 4.8 B. 

Pa6orn cqeTqHKa-.n;eJIMTeJrn TMrra KC193I1E3-.n;eJIHTeJih 10/11 rrpoBe­
p5IeTc.SI Ha Bhrno.n;e 6 .n;aHHOH MMKpocxeMhI. B pe)KHMe <irrpHeM~ HMIIYJihChI 
MMeIOT BH.ZJ: <iIIHJihI~ aMIIJIHTy.n;oii: OT -0.2 ... +0.2 B, rrpoxo.n;Hmeii: qepe3 
HYJib, c rrepHO,Zl;OM, paBHhIM rrpHMepHO 0.2 MKC. ECJIM qacTOTY or yMeHh­
IllHTh .n;o 12.5 Mfu;, crn6HJihHOCTh ero pa6oThI H corryTcrnyromHx Y3JIOB pa­
.ZJ:HOCTaHu;HH yBeJIHqHTC5I, H o6Hapy)KeHHbie He,ZJ;OCTaTKH Hcqe3HyT. 0.n;HaKO 
He,ZJ;OCTaTOqHO rrpOCTO 3aMeHHTh KBapu;eBhIH pe30HaTop Ha .n;pyroii:, c MeHh­
Uieii: qacTOTOH. .llJIH IIOBhIUieHH.SI Ha,ZJ;e)KHOCTH pa6oTbl MHKpocxeMhl 
KP1015XA3A (o6o3HaqeHHe D8 no UITarnoii: cxeMe) Tpe6yeTc.SI HOBoe 
ycTpOHCTBO Of H OIIOpHbIH .n;eJIMTeJih, IIpHHll;HIIHaJihH<UI CXeMa KOTOporo 
rroKa3atta Ha PHc. 2.2. 

KBblB.7001, 
8003, 
10002 

l 
, 

K+5B.---~ 

003 

BblB. 14001, 
16003, 

5002 

CT10 001 3 

011 
4 

021 
5 

031 
6 

002 
11 

012 
12 

022 
13 

032 
14 

002 

CT 

8b1XOA 

12.5Mrt1 
KBblB.14 
KP1015XK 

00 12 

01 
9 

02 
8 

03 11 

001 K155JlA3, 002 K1551-1E5, 003 K5611-1E10, 004 K561nY4 

Puc. 2.2. 3JieKTp11qecmm rrpHHIIHIIHaJibHruI cxeMa Y3Jia 

HOBOro orropttoro .l(CJIHTCJI.H 

3neMeHTbl cxeMbl M MX HS3HS'teHMe 

Y CTpoii:crno cocTOHT H3 reHeparnpa Ha MHKpocxeMe DD1 c BhIXO.n;Hoii: 
qacrnrnii: 12.796 Mf11, .n;eJIHTeJrn Ha 16 (M1mpocxeMa DD2) H Ha 64 (MHK-
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pocxeMa DD3) H MHKpocxeMbI npeo6pa3oBaTeJI.H ypoBH.H DD4, KOTOpa.H 
o.z:i:HoBpeMeHHO .HBJI.HeTc.H 6ycpepHbIM ycunuTeneM .UJI.H BbIXO.UHOro cHrHaJia 
or. IIpttMeHeHHe MHKpocxeM cepHH K155, MO:>KeT 6bITb, lI He OTBeqaeT 
Tpe6osaHH.HM ceroL{H.HDrnero .UH.H, HO rnaBHOH 3a.z:i:aqeii npu pa3pa6oTKe 
6bIJia MaKCHMaJibHa.H CTa6HJibHOCTb napaMeTpOB. 

MHKpocxeMa DD2. CqeTqHK THna K155IIES. CocrnsneH H3 .uenuTeJI.H 
Ha 2 (oT CO .uo QO) H .uenuTeJI.H Ha 8 (oT C1 .no Q1...Q3). IlpH coe.u«HeHHH 
BblBOL{OB 12 H 1 nonyqaIOT .ueneHHe BXOL{HOH qacTOTbl Ha 16, CHfHaJI KOTO­
poii CHHMaIOT c BblXOL{a Q3. 

MHKpocxeMa DD3. CqeTqHK THna K561IIE10. BhmonH.HeT ponh 
L{eJIHTeJrn Ha 64 H co.uep:>KHT ,[{Ba OL{HOTHIIHbIX CHHXpOHHbIX cqeTqHKa 
.uenHTeJI.H 6e3 .uenmcpparnpoB. 

Hanp.H:>KeHHe HH3Koro norHqecKoro ypoBH.H Ha TaKTOBOM sxo.ue MO:>KeT 
6bITb pa3pernaromHM, rnr.ua TaKTOBbIM crnHeT sxo.u EC (EC1 H EC2). 
CqeTHhIM nepena.uoM cTaHeT oTpHIIaTeJihHbIH nepena.u Ha sxo.uax EC. Ha 
Bhixo.uax QOL.Q32 .no nepena.ua Ha sxo.ue EC 6y.uyT CHrHaJihI HH3Koro 
ypoBH.H. IlpH 3TOM o6.H3aTeJihHbIM ycnostteM .HBJI.HeTc.H Hanp.H:>KeHHe HH3-
Koro ypoBH.H Ha sxo.uax c6poca R1 II R2. 

MHKpocxeMa DD4. Co.uep:>KHT rnecTb npeo6pa3oBaTeneii ypoBH.H. IIo 
npHHIIHIIY pa6oTbI JIOfHKH oHa cxo.z:i:Ha c MHKpocxeMoii KS61JIH2. Bbrno.u 
16 DD4 - cso60.UHhIH. 0.z:i:HH :KaHaJI MHKpocxeMbI KS61IIY 4 o6ecneqHsa­
eT MOIUHOCTb HMIIYJihCOB TOKa .UJI.H .usyx MHKpocxeM THIIa TT JI. 

Bhmo.u 2 MHKpocxeMbI DD4 IIO.UKJIIOqaeTc.H K Bhrno.uy 14 MHKpocxeMhI 
Ha rnrnrnoii cxeMe DB (KP101SXA3A). qacrnrn B 3TOH rnqKe cocTaBJI.HeT 
12.5 Mfu ±60 ru, qTQ o6ycJIOBJieHO napaMeTpaMH KBapuesoro pe30HaTOpa, 
BJIH.HHHeM OKpy:>Karomeii TeMnepaTyphI Ha D8 H Haso.z:i:KaMH Ha Bbrno.uax 
3JieMeHTOB o6BeCKH. 

Crn6HJIH3aTOp D1(o6o3HaqeHHe Ha rnrnTHoii cxeMe H neqaTHOH IIJiaTe) -
OT Bhixo.ua crn6HJIH3arnpa DD1 THna KP142EHSA (Bbrno.u 2) HaIIp.H:>Ke­
HHe IIHTaHH.H no.uaeTC.H Ha MHKpocxeMbI DD1...DD4. MomHoCTb cTa6ttnH-
3aTopa Il03BOJI.HeT IIOL{KJIIQqHTb K HeMy L{OIIOJIHHTeJibHYIO Harpy3KY He3Ha­
qHTeJibHOH MOIUHOCTH (y3eJI Ha MMKpocxeMax K155, K561). 

OcTaJibHbie 3JieMeHTbI lIITaTHOH cxeMhI ocrnIOTC.H 6e3 H3MeHeHHH. IIocne 
npoH3Be.neHHhIX H3MeHeHHH pa.z:i:HoCTaHIIHH ~JleH-B~ pa6ornIOT 6e3 c6oes. 

IlpHBe,[{eHHYIO cxeMy MO:>KHO HCIIOJib30BaTb H B .upymx cnyqa.Hx, KOf­
.ua Tpe6yeTC.H He3HaqHTeJibHOe H3MeHeHHe (yMeHblIIeHHe) qacTOTbI 
Bq CHfHaJIOB. 

3neMeHTbl c6opKM 

3TOT y3eJI MOHTHpyeTC.H HenocpeL{CTBeHHO Ha IIJiaTe nepe.uaTqHKa pa­
L{HOCTaHIIHH (Ha lIITaTHOH OL{HOCTOPOHHeH neqaTHOH IIJiaTe eCTb CB06o.u-
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rnaaa 2. YcTpoicTaa paAMocat1s111 

HhIH yqacToK ,zvrn: pa3Me~eHH51 MHKpocxeM H aJieMeHTOB 06nec1<H). MHKpo­

cxeMhI ycTaHaBJIHBaIOT B DJiaT)' HaBeCHblM MOHTaJKOM. 

HeKoTopwe 'l&CTOTbl nonynt11pHblX paAMOCT&HL.1.Mlii 

Pll,Z\HOCTaHWfJI 11acroTa, Mfu; 

Be.na qM 27.1875 

JleH-B 36 ... 42 

MruiK 144 ... 146 

Ypa.n:-P 27.175 

Motorola GP 300 135 ... 175 

Motorola P040 160 

Vertex 135 ... 175 
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PEKOMEHAAUMM HA"IMHAIOLUMM 
KOPPECnOHAEHTAM 

KopoTKOBOJIHOBHKH Y3HaIOT (ono3HaIOT) .n:pyr .n:pyra B aqmpe 6e3omH-

6oqHo, HecMoTp5I Ha TO, qTO Y3HaTb no roJiocy ;ri:<DKe xopomero 3HaKOMoro 

y.n:aeTCJI He Bcer.n;a, a TeM 6oJiee npH pa6oTe TeJierpacpoM, «o6e3JIHqHBaro­

illHM~ co6ece.n;HHKa. Ha noMOillb npttxo.n;HT cHcTeMa ono3HaBaTeJihHbIX 

CHfHaJIOB-n03hIBHhIX. Il03hlBHbie npHCBairnaIOTCJ! BCeM pa.n;HOCTaHQHJIM: 

BemaTeJihHhIM, CBJ!3HhIM, JII06HTeJihCKHM. Il03hIBHOH - oTO «HM5l~ pa;ri:Ho­

CTaHQHH, a y pa.n;HoJiro6HTeJieii eIQe H nceB.UOHHM ee BJia.n;eJihQa. B rrepByro 

oqepe;ri:h KOpOTKOBOJIHOBHKH 3anOMHHaIOT n03hIBHhie .n:pyr .n:pyra . .lla HHaqe 

H HeJih35l: HHKOJiaeBhix HJIH BJia.n;HMHpOBhIX - ThICJiqH, a noBTOp5IIOIQHXCJI 

n03hIBHhIX HeT, I(aJK)J;hlH no3h1BROH ymrKaJieR. Il03hlBRhle MOryT 6hITh pa3-

HhIMH. y BeIQaTeJihHbIX pa,ll,HOCTaHQHH oTO qaIQe Bcero MeJIO,ll,HH, MY3hI­

KaJihHble OTpbIBI(H, 3ByqaIQHe B acpttpe rrepe.ti HaqaJIOM rrepe.QaqH, y paQHH 

KOCMHqecKHX Kopa6Jie:ii: - CJIOBa-CHMBOJibl (HanpHMep, «BOCTOK~, «qaii­

Ka~ ), y 06b1qRhIX CBJ!3Hh1X - KOM6HHaQHJI 6yKB HJIH 6yKB H QHcpp. lfa 6yKB 

(QHcpp) COCTOJ!T H JII06HTeJihCKHe II03bIBllbie. 

qT06bI no II03hlBHOMY CHfHaJIY CTaHQHH Mo:>KHO 6bIJIO 6e30mH6oqHo 

onpe.n;eJIJ!Th CTpaHy, KOTOpo:H npHHa.D;Jie)KHT pa.n;HOCTaHQHJ!, Ka:>K,QOH CTpa­

He BhI,UeJieHbI rpynnhI HaqaJihHhIX 3HaKoB II03hIBHhix. TaK, PoccHH BhIL(eJie­

HhI 6yKBhI U A. .. UI, RA. .. RZ H UO ... U9. C oTHX 3HaKOB HaqHHaIOTCJI Bee no-

3hIBHbie JI106HTeJihCKHX pa.n:HoCTaHQHH PoccHH. BoT HeKOTOph1e rpyrrrrhI 

HaqaJihHbIX 3HaKOB n03hIBHblX HeKOTOphIX CTpaH: 

C1'paira Iloai.mHb1e C1'paHa Il03blBHhle 

ABCTpaJilUl VN CIIIA NB mm WA 

fepMamrn DA Toro SV 
HrnJI11J1 I 11JI11 IC Tp11HllJ1a.zl 11 To6aro gy 

K11np SB YKpa11Ha UR rum US 

IloJibllla SP 11JI11 SR <!>paHI_\llR F 

CJioBaKllH OM .Hnomrn JA 
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rnaaa 2. YcTpOMCTBa P8AHOCBA3H 

B ~CnpaBoqmrne KopoTKOBOJIHOBMKa• MO)l(HO HaHTH TaK)l(e II03hIBHhie 
. .n;pyrwx CTpaH H .n;pyrwe BeCbMa noJie3Hhle cBe,n;ettm1. 

IIo3blBHbie JII06HTeJihCKHX pa,n;HOCTaHI(HH CTpOHTrn IIO CBOHM oco6hIM 
3aKOHaM. Ilpe)l(,Zl;e Bcero B cepe.n;wtte JII06ttTeJibCKOro 1103hIBHOro CTOHT 
u:mppa, ttanpwMep: RV3ABM HJIH SP2DX (PoccttH H IloJihma). IIepBaH 
qacTb 1103hIBHOro - npecpHKC (rrpHCTaBKa) - II03BOJIHeT orrpe,n;eJIHTh 
paiioH cTpatthI, B KOTQpOM HaXO,ll;HTCH pa,ll;HOCTaHU:HH. TaK, Teppurnpun 
Pocc1rn, IloJihIIIH, Bettrpntt, Katta.n;hl, Epa3MJIHH, CIIIA u 6oJihIIIHHcTBa 
.npymx cTpaH pa3,neJieHhI Ha ycJIOBHhie paiioHhI. IIoaToMy, ycJihIIIIaB rro-
3hIBHOH SPSAD, MO)l(HO rrpe.urroJIO)l(HTh, qTQ pa,ll;MOCTaHU:HH Haxo,nHTCH B 
IloJihllle, B BapIIIaBCKOM Boeno.ncrne (rrHThIH pa,Z1;HOJII06ttTeJihCKHH paifott). 
XoTH rro.no6HaH cncTeMa oqetth y.n;o6tta ,n;JIH pa,Z1;HOJII06ttTeJieii, B tteKoTO­
phlx CTpaHax Otta He rrpumITa. Ilo rrpe¢HKCaM II03bIBHblX KOPOTKOBOJIHO­
BHKOB HeKOTOpbIX CTpaH MO)l(HO orrpe,n;eJIHTh TOJibKO 06Jia,Z1;aTeJIH 1103hIBHO­
ro, T.e. HOBMqoK oTO HJIH OIIhITHhIH pa,ll;HOJII06HTeJib, IIOCKOJibKY II03hIBHbie 
BhI,Z(aIOTCH 110,n;pH,U 6e3 yqeTa TeppurnpHaJihHOH IIpHHa,ll;Jle)l(HOCTH. 

Ilo rrpe<f>uKcy IT03hIBHoro pH,n;a CTpatt JierKo orrpe,n;eJIHTh, 11p1rna.n;Jie­
)l(HT JIH pa,ll;HOCTaHI(HH O,Z(HOMY JIHU:Y (pa,ll;MOCTaHI(HH HH,Z(HBH.Z(YaJihHOro 
IIOJih30BaHHH) HJIH KJiy6y, KOJIJieKTHBY (pa,ll;HOCTaHI(HH KOJIJleKTHBHOrO 
rroJih3onaHHH). HarrpuMep, B Illnen:ttu KOJIJieKTHBHhie CTaHI(HH HMeIOT 
rrpe¢ttKChI c 6yKnaMM SK, Tor.na KaK HH.Z(HBH.Z(YaJihHhie - c 6yKnaMH SM. 
Ilo rrpe<f>HKCy MO)l(HO cy.n;HTh 0 KBaJIH<f>HKaI(HH BJia,ll;eJibI(a pa,ll;HOCTaHI(HH. 
TaK, B CIIIA HOBHqKaM Bh1.n;a10T II03hlBHhie c 6yKBaMH WN, WL, WH. 
CttcTeMa rrpe<f>HKCOB JI106wTeJihCKHX II03hIBHhlX B Pocc1m ttacTOJihKO HHTe­
pectta, qTo Ha HeH CTOHT OCTaHOBHThCH rrorro.npo6ttee. 

TeppttTOpHH Poccwu ycJIOBHO pa3.n;eJietta Ha 10 pa,ll;HOJII06HTeJihCKHX 
paifottoB: 1-if paiioH - CeBep u CeBepo-3arra,ll; eBporreiicKoii qacTH Poccuw 
(CattKT-IleTep6ypr); 2-ii - KaJiwttuHrpa,ll;cKaH o6JI.; 3-ii - n:ettTp Poccutt 
(MocKBa); 4-ii - IlonoJl)l(he (BoJirorpa,ll;); 6-ii - CenepHhIH KaBKa3 H 3a­
KaBKa3he (HarrpuMep, KpacHo,n;ap); 8-ii - Cpe.n;HHH A3H.H; 9-:H - a3HaTCKaH 
qacTb Poccwu, BocrnqHaH Cw6Hph (qeJia6uHcK); 10-ii-BocrnqHaH Cu-
6upb H ,[{aJibHHH BocTOK (KpacHoHpCK, BJia,ll;HBOCTOK); 5-H: H 7-:H paiioHhI 
0Tcyrcrny10T rrocJie pacrra,ll;a CCCP. 

HoMep paiioHa - u:u¢pa B rrpe<f>MKce rro3bIBHoro. Ilo rrepBoii 6yKBe 
cy¢¢uKca MO)l(HO Y3HaTb 06J1aCTb, B KOTOpo:H HaXO,Z(HTCH pa,n;HOCTaHI~HH 
(B HOBblX II03bIBHblX - a6coJIIOTHO TOqHo, B CTapblX - rrpn6JIH3HTeJibHO). 
Ce:Hqac Ka)l(,n;o:H o6JiaCTH u tteKoTOphIM KpyrrHhIM ropo,n;aM rrpwcBoeHa CBOH 
6yKBa cy<f><f>wKca (rroCJie u:w¢pb1), ttarrpwMep: CaHKT-Ile1ep6ypr - 1A, 
MocKBa - 3A, PocTOBCKaH o6JiacTb - 6L, Bopoae)l(CKaH o6JiaCTb - 3Q, 
Pa3aHcKaH o6JiaCTh - 3S. 

IlpHHHTaH CHCTeMa 1103bIBHhlX y.no6Ha TeM, qTQ OHa II03BOJIHeT IIO o.n­
HOMY II03blBHOMY orrpe,n;eJIHTb MeCTOHaXO)l(,UeHHe CTaHI(HH H pe1IIaTb, 
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rrpe.n;cTaBJI.HeT JIH CB.H3b c Hell HHTepec .ll:JI.H BbIIlOJIHeHH51 ycJIOBHM rroJiyqe­
HH.H .lJ:HilJIOMa HJIH .ll:JI.H TIOJiyqeHH.H .ll:OTIOJIHHTeJibHbIX oqKOB B copeBHOBa­
HH.HX. HanpHMep, pa.n;ttocTaHUH.H FSAA: B KaKoM .n:enapTaMettTe otta ttaxo­
.ll:HTC51, CTOHT JIH c Hell pa6oTaTb, CKaiKeM, .ll:Jl51 cppaHUY3CKoro .ll:HilJIOMa? 
11ttoe .n;eJio, ecJIH, HanpHMep, pa6orneT U A4LAB; cpa3y HCHO, qrn 3To Y Jib-
51HOBCKa51 o6JiaCTb. 

l103bIBHbie pa3.n;eJI.HIOTC51 Ha KOJIJieKTHBHbie H HH.lJ:HBH.lJ:YaJibHble. y 
KOJIJieKTHBHbIX TI03bIBHbIX B cycpcpHKCe cpe.n;HHH 6yKBa ( BTOpa.H TIOCJie 
uttcppbr, a HX TpH) - X, Z , Y HJIH W. HanpHMep: RK6LZK, RW6AW A, 
RZ3SXE, RX9AYI - KOJIJieKTHBHhie cTaHUHH, a RV6LML, RU9BB, 
UAOWW, RV6LOU, RN1AZ, UA2FV, RA3AAA - HH.lJ:HBH.ll:YaJibHbie. 
11cKJIJOqeHHe cocTaBJIHIOT cneuHaJibHhie TI03bIBHhie, ttanpHMep: RAEM. 
UPOL c .ll:BY3HaqHbIM qHcJioM B KoHue - II03bIBHhie JII06HTeJihCKHX pa­
.ll:HOCTaHIJHH .n:peiicpyIOIIIHX CTaHIIHM <iCeBepHbIM IIOJIIOC>.> (qHCJIO - HOMep 
CTaHUHH) . .lloBOJibHO qacTO cneUHaJibHbie TI03bIBHbie BbI.n;aIOTC.H B oco6bIX 
CJiyqa.Hx: rrpH yqacTHH B OTBeTCTBeHHbIX copeBHOBaHHHX, B 03HaMeHOBa­
HHe Bbl.n;arorn;Hxcn co6bITHM, ro6HJieeB. TaK, B qecTh 50-JieTH51 I106e.n;b1 co­
BeTcKoro ttapo.n:a B BeJIHKoif 0TeqecrnettHOM BOMHe B 3cpHp BhIXO.ll:HJIH 
CTaHUHH co crreuHaJibHbIMH II03bIBHbIMH, co.n:epiKall(HMH ro6HJieHHOe qHc­
JIO. BcTpeqaroTCH TaKiKe H <iyKopoqeHHble>.>, BpeMeHHhie II03bIBHhie, KOTO­
pbre HCIIOJib3YIOTC51 rrpH pa6oTe JII06HTeJibCKHX 3KCrre.n:HUHM HJIH B pa.n;Ho­
copeBHOBaHHHX (TecTax). HanpHMep: RA2F, RX9S, R4A. BeTepaHbl Boli­
Hbl - U3BS, U4AW. KocMHqecKa51 CTaHUH51 <iMHp>.> HMeJia II03bIBHhie 
U1MIR ... U9MIR. 

I1Hor.n;a B 3cpHpe MO)KHO ycJibIIIIaTb JII06HTeJibCKHe II03bIBHbie, co.n:ep­
)Karn;He KpOMe rrpecpHKCa H cycpcpHKCa OKOHqaHHe, OT.n;eJieHHOe OT OCHOBHO­
ro II03bIBHOro .n:po6ttoi1: qeprnli. TaKHe oKoHqaHHH rrpHMett.HIOT pa.n;HOJII0-
6ttTeJIH, BpeMeHHO pa6oTaIOII(He Ha TeppHTOpHH, .n;JI.H KOTOpoli yCTaHOBJieH 
HHOH npeqmKc (B rrpe.n;eJiax o.n:ttoro rocy.n;apcrna mi6o 3a rpaHHueli), Ha­
npHMep: W8NGG/UA3 (aMepHKatteu pa6orneT tta TeppHTop1m PocCHH) 
HJIH UA1CK/JT1 (poccH51HHH pa6orneT Ha TeppHTopHH MottfOJIHH). Ec­
JIH )Ke B MeCTe BpeMeHHOH pa60TbI OTJIHqHa JIHIIIb UHcppa, o6o3Haqarorn;a.H 
YCJIOBHbIH palioH, Otta o.n;Ha MO)KeT CJIY)KHTb OKOHqaHHeM, HanpHMep: 
JA2BB/S HJIH RV6LML/6. HeKoTophre oKoHqaHH.H o6o3HaqaroT oco6hre 
ycJIOBH.H pa6oTbr: P. (OT attrnHHCKoro portable) - .ll:JI51 rrepe.n;BH)KHhIX rrop­
TaTHBHbIX pa.n;HOCTaHIJHH, M (mobile) - .n;JIH CTattIJHH, yCTaHOBJieHHbIX Ha 
aBTOM06Hmrx, MM (maritime mobile) - Ha MopcKHX cy.n:ax, AM (aircraft 
mobile) - Ha caMbJiernx, S (space) - B KOCMoce, HanpttMep: RK6LZB/M, 
UT71M/P. 

Cyrn;ecrnyeT rpyrrna ttaq11ttarorn;Hx pa.n;110Jiro6ttTeJieli-KopoTKOBOJIHo­
BMKOB, KOTOpbre Be.n;yT Ha6Jiro.n;eHH51 3a pa6orni1: B 3cpHpe 6oJiee OIIbITHhIX 
pa.n;Homo6HTeJieH - onepaTopoB rrepe.n:arorn;ux CTaHIJHH. 3THM Ha6Jiro.n;aTe-
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rnaea 2. YcTpOMCTBa P8A"10CBR3"1 

JUIM TaK)Ke npHCBa1rnaIOTC5I n03bIBHhie, npe<PHl\Cbl KOTOpbIX COOTBeTCTBy­
IOT rrpe<PwKcaM rr03hIBHhIX KB pa,ZJJIOCTaHI.J;HM, a cy<P<PnKc saMettReT 'IHCJIO, 
COCT051II.J;ee H3 ycJIOBHOrO HOMepa o6JiaCTM H nop51,l(KOBOro HOMepa perHCT,­
paI.J;HH. HarrpnMep, RA6-150-228 (r.n:e RA - npe<PttK<; Pocctt:iicKoii <De.n:e­
par.i:nw, 150 - HOMep PocrnncKoii o6JiaCTM rro ,n:MnJioMy P-150-0, 228 -
nopRl(KOBhIH HOMep no o6JiaCTH) - tta6Jiro,n:aTeJih M3 Pocrnna HJIH o6Jiac­
TM. TaKHe noshIBHhJe o6hl1IHO noJiyqaroT JII06JueJIH n;aJihHero rrpneMa H 
'IJieHbl KOJIJieKTMBHbIX CTaHI.J;HH. c n051BJieHHeM 4-:H KaTeropirn, n03BOJIJJ:IO­
me:H pa6oTaTh B mi:anasoHe 160 M M Ha YKB 6e3 3HaHMH TeJierpa<PHo:H a3-
6yKn, 6hITh Ha6JIIOl(aTeJieM CTaJIO Kpa:Htte HenonyJIRpHo. Pan;woJiro6ttTem1 
pa6oTaIOT qacrn He npocrn pan;M o6meHM51, a MMeR cnopniBHhIH MHTepec 
copeBHOBaHMH - KTO 60Jihllle co6epeT I<aprnqeK CBJJ:3H. QSL-I<apTO'l:I<a 
(KapTO'IKa-KBHTaHIJ,HR KoppecnoH.n:eHTa), no.n:rnep)Kn;a10111aR ceaHc pan;1m­
CB513H, noKasaHa Ha PHc. 2.3. 

WAZl8 ITU 2t RUSSIA QTff LOC: t<.N97LE 

Puc. 2.3. KapTO'IKa KOppeCIIOHtJ,eHTa, IIOtJ,TBep)J{.ll;aIOru:aR ceaHC CBH3H 

Ilon;o6HbIMH KapTO'l:KaMH pan;HOJIIOfoneJIH o6MeHHBaIOTC51 no nO'l:Te 
HJIH qepe3 crreumUihHbie QSL-6ropo. Ha Hett y1<ashrna10TCR no3hIBHoH 
(Kpyntto), CTpaHa H o6JiaCTh. B cneIJ,HaJihHyro Ta6JIHIJ.Y sattornTrn: 

• no3bIBHOH 1<oppecrroH.n:eHTa (TO RADIO), 
• n;aTa nponen;emrn CB513H (DAY-MO-YEAR), 
• BceMHpHoe BpeMR no fpHHBH'iy (UTC, UT HJIH GMT), 
• 'iaCTOTa ,n:11anas0Ha (MHz HJIH BAND), 
• OIJ,eHKa npHH51TOro CHrHaJia (RST), 
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PeKoMeHAa...,MM Ha'IMH8IOl.L\MM KoppecnOHAeHTaM 

• BH,l{ CBHJH (2-WAY HJIH MODE). 
B rroJie PSE QSL CTaBHTCH ra.n:oqKa, 'ITO oJnaqaeT ¢Ilpomy QSL-Kap-

TOqKy B OTBen. 
TNX QSL OJHaqaeT: ¢Crracu6o Ja KapTOqKy, 3Ta - BaM B oTBen. 
731- ¢ttairnyqmHe rro:iKeJiaHHSI Koppecrron,neHTy:1>. 
TaKoB HecJIO)KHhlii Ha6op MHHHMaJibHbIX rrpamm .U:JIH uaquHa10mHx 

KoppecnoH,neHTOB. KapToqKH HMelOT paJMep rrpH6JIHJl'.ITeJihHo 9 Ha 14 CM. 
lbroTaBJIHBaIOTCH 06b1qHO B THrrorpa<t>HH HJ ITJIOTHOH 6yMarH H HMeIOT 
npmJJBOJlhHoe o<t>opMnettHe. 

0 1teM roaopMTia a acl>Mpe 

HaH6oJiee xapaKTepHa» qeprn KOppecrron,neHTOB - 3TO Be:lKJIHBOCTb! 
Koppecnou.neHTbI HHKor.u:a He Ja6y,nyT rrOJ,nopoBaTbCH H rronpomaThCH, 
rro6Jiaro,napHTb .npyr .npyra Ja CBHJb, a TO H Ja KapToqJ<y-KBHTaHUHIO, KOTO­
pyro .npyroii rroo6ema.n: rrpucJiaTb. Pa,nHOJII06HTeJibCKHii H3hIK, - caMhlii 
Be)KJJHBhIH HJhlK B MHpe. 3To Me)K,nyaapo,nHhIH SI3hlI<. Ocnony H3hlKa co­
CTaBJIHIOT ,l{Ba 1<0.u:a: Q-KO,!\ (I<blO-I<OJJ:) H pa,nHOJII06HTeJibCKHH I<O,l{. Q-KO.U: 
noaaHMCTBOBaH HJ npaKTHKH cny)l{e6Hoii CBHJH. Ka)K,naSI <l>pa3a Q-Ko,na 
rrpe,ncTaBJIHeT co6oli Tpex6yKneHnoe coqeTaHHe, uaqHHa10meecH c 6JKBbI Q. 
ECJIH nocne 3T0f0 CO'ieTaHHSl CTOHT BOilpOCHTeJlbHblll 3HaK, <t>paJa rrpe.u:­
CTaBJIHeT co6oii Borrpoc, eCJIH BOIIpOCHTeJibHOfO 3HaKa HeT- YTBep)K,neHHe 
HJIHOTBeT. 

HarrpHMep: 
QRL?- 03HaqaeT Bonpoc: ¢3attHTbl JIH Bbl?:>; 
QRL - OTBeT: ¢.sJ Jamin . .l(o6aBHB K JTBep)J\,l{eHHIO OT{>HU:aTeJibHYIO 

qacTHU:Y NOT (HeT), MO)l{HO noJiyqHTb npoTHBorroJ1o)l{HhlH no 
CMbICJIY OTBeT: 

QRL NOT- ¢HeT, H He JaHHn. 

BoT ae1<0TOph1e ttau6oJiee xo.nonhle Bhlpa)l{eHHSI (B yrnep,n;HTeJlbHOH 
<l>opMe): 

QRT - ¢IlpeKparnTe (npeKpama10) nepe,naqy:>; 
QRM- •MemaroT IIOMeXH OT .u:pyrnx pa,nHOCTaHl(HH•; 
QRN - ¢Mema10T aTMOc<Pepttbie IlOMeXH (rp030Bble pa3pH.l{bI)•; 
QRO - yBeJIH'leHHe MOII{HOCTH nepe,naT'lHI<a; 
QRP - yMeHhmeHHe ero J140II{HOCTH; 
QRS - Me,nJieHHaSI nepe,naqa; 
QRX - •Ilo,nO)KJ.lHTe, .ff Bae Bbl30By•; 
QRU - •Y MeHSI . .nJIH Bae HHqero Hen; 
QSL - no.u:rnep)K,neHHe rrpHeMa, a TaK)Ke pa,nHOJII06HTeJibCKa.H 

KapTOlJKa-KBHTaHl(HH; 
QSO - JII06HTeJlbCKaH pa,nHOCBHJb; --illlll 95 
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QTH - MeCTOIIOJID:IKeHHe pa,n:HOCTaHUirn; 
QTR - ToqHoe BpeM.si ... ; 
QSY - «IlepeM:,nHTe Ha HHYID qacrnTy (MeH.sIID qacToTy)~. 

Pa,n:HO:iKaproH B OCHOBHOM IIpe,ncTaBJI.sieT co6oM: COKpaiueHHe aHrJIHM-
CKHX CJIOB (aHrJIHMCKHM - Me:iK,UyHapo,nHbIM 513bIK pa,n:HOJIID6MTeJieM:). B 
Hero BXO,U5IT HeCKOJihKO ycJIOBHhIX coqeTaHHM 6yKB, HaIIpHMep: 

ANT - aHTeHHa; 
YL - ,neByIIIKa-oIIeparnp; 
BAND - ,nHaIJa3oH; 
ABT (about) - oKoJio, IIpH6JIH3HTeJibHO; 
BD (bad) - nJioxoM:; 
CFM (confirm) - IIO.UTBep:iK,naTb; 
CONDX (conditions) -ycJIOBHa; 
CUAGN (see you again) - BCTpeTHMC5l CHOBa; 
CQ - o6IUHM BbI30B (BHHMaHHe, BCeMI); 
DX - .UaJibHHM HJIH pe,nKHM 1<oppecnott,neHT (pe,nKaa CB5I3b); 
FB (fine business) - npeBocxo,nHo; 
GLD (glad) - ,noBoJieH; 
K - Kotteu nepe,naqH (npHeM); 
p A (power amplifier) - ycHJIHTeJib MOIUHOCTH; 
SK - Kotteu CB.sI3H H .npyrne. 

EcTb Bb1pa:iKeHH5I, 060JHaqaeMb1e umppaMH: 

73! - HaHJiyqIIIHe IIO:iKeJiaHm1; 
88 - JIID60Bh H noueJiyM:; 
99 - He xoqy c BaMH pa6oTaTb, Bbl IIOCTO.sIHHO MHe MeIIIaeTe (HeBe:iKJIH­

BOe Bbipa:iKeHHe, ycJibIIIIaTb era MO:iKHO HCKJIRJqHTeJibHO pe,UKO ). 

Bcero B pa,n:Ho:iKaprone oKoJio 300 <Ppa3 H CJIOB . .l{oBOJibHO qacrn oc­
HOBHYID ueHHOCTb .UJI5I KopoTKOBOJIHOBHKa npe,ncTaBJiaeT caM <PaKT ycTa­
HOBJieHH5I CB5I3H c HOBOM TeppHTOpHeM, c HHTepeCHbIM KOppecIJOH,UeHTOM. 
IlpH 3TOM o6MeH IIO,Upo6HOM HH<l>opMauHeM He Hy:iKeH, CB513b MO:iKeT 6bITb 
KOpOTKOH. 3TO HMeeT H .upyryID IIOJIO:iKHTeJibHYID CTOpoHy: IIPH KOpOTKHX 
CB5135IX 6oJibIIIee qHcJio :iKeJiaIDIUHX CMO:iKeT 3aIIHCaTb B cBoM: aKTHB pe,n1<0-
ro KoppecIJoH,UeHrn. Co,nep:iKaHHe TaKoii CBH3H yKJia,n:hrnaeTca B HeKHM Tpa­
<PapeT, <PopMaJihHYID cxeMy. 

npMMep Tenecl>OHHOM CBSl3M Ha pyCCKOM R3b1Ke 

0,nHH H3 KopoTKOBOJIHOBHKOB, ttaIIpHMep II03hIBHOM UA3AAA, ycJihI­
IIIaJI B a<Pttpe o6IUHM Bhl30B, ,naBaeMbIM cTaHuHeM: UAOLAA ( «BceM, BCeM, 
3,nech UAOLAA~ ). Ilo II03hIBHOMY cpa3y oIIpe,neJIHIDT, qTo arn - JIID6H­
TeJihCKa5l pa,n:HOCTaHIJ.HH H3 IlpHMOpCKOfO Kpa5I (OL). Ila Tpa,UHUHH B Ha-
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qa.ne H B Komi:e Ka)K;i:oro ceattca Koppecrrntt;i:ettThI ttecKOJihKO pa3 nepe;i:aroT 
o6a II03hIBHhIX «IIO 6yKBaM1> )J:Jl51 ysepeHHOCTH B npaBHJihHOCTH IIpHH51TH51 
II03bIBHoro (ttanpHMep: Z - 3HHaH;i:a, X - 3HaK HJIH 11Kc, H - XapHTOH, 
W - BacHJIHM HJIH BHKTOp, V - )Kett51 HJIH )KyK). 

11TaK, )J:HaJIOr: 

- UAOLAA, 3;i:ech UA3AAA, YJihHHa, AHtta, TpH, Atttta, Atttta, AHHa, 
nporny OTBeTHTh, npHeM. 

- UA3AAA, 3;i:ecb UAOLAA. .ZJ:o6pb1ii: ;i:eHh, cnacu6o 3a BhI3oB! Qqettb 
pa;i: BCTpeTHThCH B aqmpe snepBbie. Bae npHHHMaIO oqetth rpoMKo, · II51Th, 
;i:eBHTh. 3;i:ecb ropo;i: BJia;i:HBOCTOK, Moe HM51 BJia;i:HMHp. KaK npHHHJIH? 
UA3AAA, 3;i:ech UAOLAA. Ha npHeMe. . 

- UAOLAA, 3;i:ech UA3AAA. 3;i:paBcrnyii:Te, BJia;i:HMHp! TaK)Ke oqeHh 
pa;i: HarneMy 3HaKoMcrny. Ori:ettKa Barnux curna.nos - nHTh, soceMh. 5I tta­
xo)KyCh B MocKBe, Moe HM51 IOpuii:. Ilporny npucJiaTh Barny QSL-Kaprn­
qKy. BoJihrnoe cnacH6o 3a QSO, )KeJiaIO BaM Bcero ttaHJiyqrnero, 73! 
UAOLAA, 3;i:ech UA3AAA, Kotteri: CB513H, ;i:o CBHJ:i:aHH51. 

- UA3AAA, 3;i:ecb UAOLAA. Ornuqtto npHtt51To, IOpuii:! QSL-Ka 6y­
;i:eT 100 npori:ettTOB. IlpHMHTe MOH 73, ;i:o CBHJ:i:aHH51! UA3AAA 3;i:ecb 
UAOLAA. SK. 

Ila 3TOM )Ke cxeMe MO)KeT 6bITh npoBe;i:etto «THIIOBOei.> QSO (no KOJ:i:Y 
QSO - 3TO JII06HTeJihCKa51 pa;i:uocB513h) tta aHrJIHMCKOM 513hIKe. Bb16epeM 
B Koppecnott;i:eHTh! IOpuro, ttanpHMep, attrnuqattutta G2BB. Ott TaK:JKe ;i:a­
eT o6rri:uii: BhI30B CQ (ri:e-KhIO): 

- CQ, CQ, CQ!!! Here is G2BB, G2BB, Golf-Two-Bravo-Bravo 
calling and tuning. 

- G2BB from UA3AAA, Uniform-Alfa-Three-Alfa-Alfa-Alfa. Standing 
by! 

- UA3AAA this is G2BB. Good afternoon, my dear friend! Thanks a 
lot. Your signals is five-nine in London! My name is John. Back to you. 
UA3AAA here is G2BB. Go ahead. 

- G2BB from UA3AAA. Hello, John! I am very glad good QSO. Your 
signals are five and nine too. Im lokated in Moskow. My name is Yuri. Id be 
very pleased to receive you QSL-card. Now wont to keep you. Wish you all 
the very best, 73 and see you again. G2BB from UA3AAA. Good bye, John. 

- UA3AAA here is G2BB for the final. All okey, Yuri. My QSL will be 
sure. Thank you for a nice QSO, 73 So long, Yuri. Bye-bye. UA3AAA here 
is. G2BB signing off and clear. 

TaKaH CB513h 3attHMaeT oKoJio 3 MHHYT (o6h!qttoe HBJiettue). Ho BOT B 

aqmpe 3a3ByqaJI, HanpHMep, 3K30THqecKHM Il03hIBHOM gy 4AA (TpHHH;i:a;i: 
H To6aro ). TyT tta;i:o cnernHTh: Be;i:h tteH3BeCTHO, KaK ;i:oJiro npo;i:JIHTC51 xo­
pornee npoxo:JK;i:ettue H cKOJihKO BpeMettJ:I MO)l{eT y;i:eJIHTb pa6oTe B aqmpe ----97 
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.n;aJieKMH KOJIJiera. Ha qacTOTe, r.n;e BhI3hrnaeT 9Y 4AA, ueJia.H oqepe.n;h :>Ka)K­

.n;ymMx QSO enponeii:uen. l1 qT06b1 .n;aTh B03MO)KHOCTh cpa6oTaTh MM, 
U A3AAA coKpamaeT npeM5l CB5l3M .n;o MHHHMyMa. 

qT06bI oueHMTh ClffHaJibl Koppecnott.n;ettTa, KOpOTKOBOJIHOBMKM npMMe­
H5IIOT cMCTeMy «RST», cocTo.Hmyro M3 Tpex (.ll.JI.H TeJierpacpa CW) MJIM .n;nyx 
(.ll.JI.H TeJiecpottMM SSB) UMcpp. 

IlepBa.H (R) - CTeIIeHb pa36opqMBOCTM CMrttaJia TIO II5ITM6aJIJibHOH IIIKa­
Jie (3 - IIJIOXO qMTaeMhIH CMrHaJI, 5 - OTJIMqHblH CMrttaJI). 

BTOpa.H (S) - CMJia CMrttaJia no .n;eB.HTM6aJIJibttoii: IIIKaJie (2 - Kpaii:tte 
cJia6o, 9 - oqenh rpoMKO ). 

TpeTb5l (T) (TOH) - Kaqecrno TOHa TeJierpacpHOro CHrttana TIO .n;eB5ITH-
6aJIJibHOH IIIKaJie (TOH 9 6aJIJIOB - qMcTeHIIIMH, MY3bIKaJihHbIH, 6e3 xpHIIOB 
M nyJihcauMii:). 

MaKCMMaJihttan 011ettKa RS TeJiecpottttoro SSB cHrnana pantta 59. l1ttor­
.n;a ronop5IT: «59 c IIJIIOCOM». 3To 03HaqaeT - npe.n;eJibHO pa36opqMBO M 
oqeHb rpOMKO. 

MaKCMMaJihHa.H ouettKa TeJierpacpttoro CW CMrttaJia, H.n;eaJihttoro H 
rpOMKOrO CMrttaJia, paBHa 599. 

Me)K.n;y omeJibHhIMM cppa3aMM npM TeJierpacpttoii: CB513M npMH.HTO nepe­
.n;aBaTb 3HaK pa3.n;eJia (-... -). IlpM QSO poCCHHCKMX KOpOTKOBOJIHOBMKOB 
.n;pyr c .n;pyroM HaJBaHHe ropo.n;on H HMetta nepe.n;aroTC.H no-pyccKH, a oT.n;e­
JihHhie CJIOBa pa.n;MOJKaproHa MHor.n;a 3aMeH51IOTCS1 COKpa:meHmJMM pycCKMX 
cJion: BJif (6Jiaro.n;apro), )lCB (.n;o cn11.n;aHM5I). 

Ha npaKTMKe co.n;ep)KaHMe QSO MO)KeT OTJIMqaTbC.H OT .n;aHHOH cxeMhI. 
HeKoTOpb1e KopoTKOBOJIHOBMKM nocJie npMBeTCTBM.H cpa3y )Ke npe.n;cTaB­
JI5IIOTC51 co6ece.n;HMKy, Ha3bIBa5l CBOe MM.fl. I1Hor.n;a TIO CBOeii: MHHUMaTMBe 
JII06HTeJIM coo6maIOT MOll(HOCTb nepe.n;aTqMKa, TMII aHTeHHbI, HHcpopMMpy­
IOT o noro.n;e (6oJiee no.n;po6Hhie cne.n;eHMH o pa.n;MOCTaHUMM, ycJIOBH.Hx npo­
xo:>K.n;eHM5l, KaK npaBMJIO, nepe.n;aroTC.H TOJihKO no Janpocy KoppecnoH.n;eH­
Ta ). )loBOJibHO qacTO npocb6a npMCJiaTh QSL-KapToqKy conpoBO)l(L(aeTCH 
coneTOM, KaKMM cnoco6oM :no JiyqIIIe c.n;eJiaTb (qepe3 QSL-6ropo HaUHO­
HaJihHOH pa.n;MOJII06MTeJihCKOH opraHM3aUMH, qepe3 l1HTepHeT, qepe3 
QSL-Mette.n;JKepa). 

lfmo6bt npoeoaumb mo6umellbCKue paauocea3u, :J1CeJlameJlb1lO 8Jlaaemb 
pa3W80p1lblM a1llllUUCKUM. 

C ~ero Ha~aTb 

Tpy.n;HOCTh Ha nyTM B KopoTKMe BOJIHhI CBH3aHa c npMo6peTeHMeM an­
napaTyphI. 3Ty annapaTypy BhIIIYCKaeT B OCHOBHOM 3apy6e)J(Ha5l IIpOMhIIII­
JieHHOCTh, HO He nceM ona no KapMaHy. qT06b1 npeo.n;oJieTh 3TY TPY.ll.HOCTh, 
MO)KHO MCIIOJih30BaTb annapaTypy .ll.JIH npocpeccMOHaJlbHOH CB$13M, KYIIMTb 

98 ...... 



PeKOMeHAa ... 111111 Ha'i111Ha10L14lllM KoppecnoHAeHTaM 

y pa.zlHOJI106iue1ieif HJIH H3roTOBHTh ee caMoMy. ABTopy 6oJihrne no .n:yrne 

TpeTHM nyTb: CJie.n:yH HM, pa.n:HOJIIOfoITeJib CMOJKeT npno6peCTH QeHHbie 
npaKTH'IeCKHe HaBbIKH H TeopeTH'leCKHe 3HaHHH. 

Bh1xo.n: B ::iqmp HaKJia.n:hrnaeT Ha pa.n:HoJII06HTeJIH 6oJibIIIYIO oT­
BeTCTBeHHOCTb. CoBpeMeHHhie neperpy:>KeHHhie .n:nana30HbI MOJKHO cpaB­
HHTh c OJKHBJieHHhIMH QeHTpaJibHbIMH yJIHQaMH 6oJibllIHX ropo.n:oB, no KO­

TOphIM HenpepbIBHOM BepeHHQeM .UBHJKYTCH THJKeJihie rpy30BHKH, nepe­
nOJIHeHHble aBT06ychI H TpoJIJieii6ychI, IOpKne HHOMapKH. CecTb 3a pyJih 

MallIHHbl MOJKHO, TOJibKO xoporno YCBOHB npaBHJia BOJKJJ:eHHH H .n:opo:>K­
Hble npaBHJia. B npoTHBHOM cJiyqae MOJKHO CTaTb BHHOBHHKOM aBapHH, a 

TO H KaTacTpocpbl. To :>Ke OTHOCHTCH H K MHPY Pa.zlHO. 3.n:ecb, «C'bexaB>.> c 
OTBe.n:eHHOM 'laCTOTbl, aeyMeJIO npOBO.ll:H CBH3b, He BOBpeMH BKJIIO'lHB ne­

pe.n:aT'lHK, MOJKHO «COBepllIHTb Hae3.n:>.> HJIH caMOMY «nonaCTb no.n: KOJie­
ca>.>. Oco6eHHO onacHhIM 6brnaeT HapyrneHne qacTOTHOM .n:ncQHnJIHHhI. 3a­
HHB qacToTy, He OTBe.n:eHHYIO .UJIH JII06HTeJibCKOM CBH3H, MOJKHO CTaTb BH­
HOBHHKOM HenonpaBHMOro: KaK 3HaTb, MOJKeT 6bITb, HMeHHO Ha ::ITOM 

qacTOTe TilleTHO B3bIBaeT 0 noMOIIIH TepnHIIIHM 6e.n:cTBHe KOpa6Jib HJIH 3a­
CTHrHYTbIM aenoro.n:oii H noTepHBllIHM opneHTHpOBKY caMoJieT?! TaK :>Ke 
KaK H 6y.n:y111nif aBTOJII06HTeJib, Ha'lHHaIOIIIHM KOpOTKOBOJIHOBHK o6H3aH 

npOMTH aeo6xo.n:HMYIO CTa:>KHpOBKY H c.n:aTb ::IK3aMeH, .n:oKa3aB yMeHHe 
BeCTH Pa.zlHOCBH3b no BceM npaBHJiaM. 

HenpeMeHHoe ycJIOBHe cTa:>KHpoBKH - pa6oTa B Ka'leCTBe pa.n:no­
aa6JI10.n:aTeJIH. ,l(JIH ::iTOro MO:lKHO co6paTb npocTOif KB-nptteMHHK HJIH 
npno6peCTH cTaph1if apMeifcKHM (P-311, P-2SO(M, M2), P326(M)), cno­
co6HhIM npttHHMaTh CHrHaJibI CW H SSB H HMe10111nif HecKOJibKO JlHana3o­

HOB. CJleJiaB K HeMy 3a3eMJieHne, npoCTyio Hapy:>KHYIO aHTeHHy B BH.n:e Kyc­
Ka BblCOKO no.n:BerneHHOfO npoBo.n:a c H30JIHTOpOM Ha KOHQe (.UJIHHOM OKO­
JIO 20 M), MOJKHO OIIIyTHTh MHp JII06ttTeJibCKOro pa.n:no. Mo:>KHO eme 
noJiy'lHTb Ha6JI10.n:aTeJibCKHM n03hIBHOM B pa,llHOKJiy6e ( ocHOBHOM KOJIJieK­
THBHOM CTaHQHH) H nocbrnaTb aa6mo.n:aTeJihCKHe QSL-KapTO'lKH no no'lTe, 

HHTepHeTy HJIH qepe3 QSL-610po Pa.zlHOKJiy6a. BcKope Ha'lHYT npnxo.n:HTh 
OTBeTHbie. (qepe3 QSL-610po KapTO'lKH HJlYT OT MeCHQa JlO ro.n:a, a no noq­
Te Ha.n:o OTnpaBJIHTb KOHBepT c MapKaMH H o6paTHhIM a.n:pecoM.) 

DhICTpo npHo6peTH onhIT, aa6JIIOJlaTeJib no.n: pyKOBOJlCTBOM onhITHoro 

aacTaBHHKa BhIXOJlHT B ::icpnp Ha KOJIJieKTHBHOM Pa.zlHOCTaHllHH. HaKoHeQ, 
BbIIIOJIHHB yCTaHOBJieHHbie Tpe6oBaHHH, OH noJiy'laeT npaBO Ha caMOCTOH­

TeJibHYIO pa6oTy B ::icpnpe Ha JII06nTeJihCKOM pa.zlHOCTaHQHH. Oa o6H3aH 
yMeTh npHHHMaTb H nepeJlaBaTb coo6111eHHH TeJierpacpoM co CKOpOCTblO He 

Mettee 40 ... 50 3HaKoB B MHHYTY (AJIH 3-if KaTeropnn) H 3HaTb: 
• OCHOBbl npoBe,neHHH pa.n:HOCBH3H; 

• nopH)J.Ka 10 3Ha'leHHM Q-Ko.n:a; 
• ycTpOMCTBO aHTeHH; ---99 
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• rrpu6m131ueJihHOe yCTpoikrno paJ.J;HOCTaHJJHH; 
• TeXHHKY 6e30ITaCHOCTH. 
BblilOJIHHB 3TH Tpe60BaHm1 H CJ.J;aB 3K3aMeH KBaJIH<l>HKalJHOHHOH KOMHC­

CHH, OH IIOJI)"IHT pa3peureHHe Ha 3KCITJIYaTaJJHIO JIJ06MTeJibCKOH PMHOCTaH­
IJHH TPeTbett KaTeropHH. Pa3peureHHe Ha KB PMHOCTaHJJH,IO TpeTheii KaTe­
ropHH J.J;aeT rrpaBo pa6oTaTb c paJ.J;HonepeJ.J;aTqHKOM MOW:HOCTbJO He BhIIIIe 
10 BT, TeJierpa<t>oM CW Ha KB J.J;Hana3oHax 1.83 ... 2; 3.5 ... 3.7; 21...21.45 H 
28 ... 29.7 M[JJ M TeJie<t>oHoM SSB - Ha yqacTKax 1.85 ... 2 H 28.2 ... 29.7 M[JJ, a 
TaK)Ke TeJie<t>oHOM (SSB, AM, FM) H TeJierpa<t>oM (CW) Ha YKB 
(144 .. .146 Mf11 H MHomx J.J;pymx YKB J.J;Hana3oHax MOW:HOCTbJO J.J;O 5 BT). 

Pa3peureHMe Ha PMHOCTaHIJHJO qerneprnii KaTeropttH J.J;aeT npaBo pa6o­
TaTb Ha KB J.J;Hana3oHe 160 M ( 1.83 ... 2 Mf11) H YKB JIJ06HTeJibCKHX J.J;Mana3o­
Hax TeJie<t>oHOM H TeJierpa<t>oM MOID;HOCTbJO J.J;O 5 BT. OT oneparnpa KB paJ.J;HO­
CTaHIJHH 4-H KaTeropHH He Tpe6yeTCH 3HaHHH TeJierpa<t>HOH a36yKH. ,llocTa­
TQqHQ noaepxHoCTHbIX 3HaHHH PMH03JieKTpOHHKH, TexHHKH 6e3onaCHOCTH, 
ycTPoiicrna aHTeHH H ornoB npoBeJ.J;eHH» PMMOCBHJH. Ha Puc. 2.4 noKa3aH 
CTaHJ.J;apTHbIH arrnapaTHbIH 1KypHaJI KoppecnoHJ.J;eHTa CH-BM CB»3H. ,llJI» ero 
IlOHHMamrn J.J;OCTaToqHo 6a30BOro «IIIKOJibHOfO~ 3Hamrn aHrJIHHCKOfO H3b1Ka. 

DATE HIS E~~li8N 
QSLS 

HIS MY POWER POWER CALLED FREQ SIGNAL SJGNAL IXPUT ENDING NAME OTHER DATA 
TIME STATION 

BY OR RST RST MC WATTS QSO s R 
CALLED 

DIAL TI'PE 

Puc. 2.4. BHelllHHM BHA ( o6paaeu) annaparnoro )KypHana KoppecnoHJJ;eHTa 



TECTEP B KA"IECTBE MHAMKATOPA 
PA60Tb1PAAMOCTAH~MM 

KaK H3BeCTHO, npn BKJIIoqeHHH pa,n,11onepe.n:aTqnKa B peJKHMe «nepe.n:a­

qa» BOKpyr ero aHTeHHbl o6pa3yeTCH aJieKTpHqecK;Oe ITOJie. qeM MOID;Hee 

cnrttaJI c nepe,naTqHKa, TeM 6oJihIIIe ttanpaJKeHHOCTb noJia. EcJIH B03HHKa­

IOT ITO,ZJ;03peHHH B TOM, qTo O,ZJ;Ha H3 pa,n,HOCTaHI~Hii: KOMITJieKTa, HaCTpoeH­

HbIX Ha o.n:tty .n:.imtty BOJIHbI (qacToTy), ttencnpaBHa B peJKnMe «nepe,n:aqa», 

Re o6a3aTeJibHO BCKpbIBaTb ee KOpnyc H 3aTeM CKaJibITeJieM ¢0nepnpoBaTM 

neqaTHYIO ITJiaTy B ITOHCKax HencnpaBROro aJieMeHTa. y .n:ocTOBepHTbC.H B 

pa6orncnoco6HocTH nepe.n:arom;ero y3Jia B peJKHMe aMITJIHTy,n:ttoii: Mo,n:yJia­

UHH MOJKHO oqeHb npoCTblM cnoco6oM. 

BMecrn ycJIO)KHeHHbIX KOHCTPYKUHM, MHOroKpaTHO on11caHHbIX B JIH­

TepaType, peKoMeH,n:yeTCH npHMeHHTb 6JIH3KO pacnOJIO)KeHHblM K aHTeHHe 

nepe.n:a~HKa 06bIKH0BeHRb1ii: TecTep. TecTep .n:omKeH Raxo,n:HTbC.H B pe)KH­

Me H3MepeRHH ITOCTOHRHOro HJIH nepeMeHROro Hanp.H)KeHH.H c npe,n:eJIOM 

10 B. )lJia pacrnnpeHH.H aKcnepnMeRTa MOJKHO ycTaROBHTh H3MepnTeJib­

Rbiii: npn6op B pe)KHM H3MepeHH51 ITOCTO.HHROro HJIH nepeMeHHOro TOKa -

pe3yJibTaT 6y.n:eT TOT )Ke. 06n.SICHHeTCH 3TO TeM, 'ITO Ha 3JieKTpHqecKoe no­

Jie, o6pa3yrom;eeca BOKpyr aHTeHHbl, pearnpyeT OTKJIOHHIOID;aH CHCTeMa co 

CTpeJioqHbIM MeXaHH3MOM H ycHJIHTeJib CJia6bIX CHrHaJIOB, eCJIH HCITOJlb3Y­

eTCH .umppoBOM TeCTep. Tip11qeM B Kaqecrne JiH,n:HKaTopa MOryT npHMe­

HHTbC.H KaK CTpeJioqHbie, TaK H ¢UH<ppoBbie» BOJibTMeTpbl, KOTOpbie cero.n:­

HH MO)KHO 6e3 Tpy,n:a npno6peCTH B Mara3HHaX pa,n,Ho- H aJieKTpOTOBapOB. 

qyBCTBHTeJibHbIMH 3JieMeHTaMM (,n:aTqJ1KaMH) B peKOMeH,n:yeMOM KOHC­

TPYKUHH CJiyJKaT IIITaTHhie H3MepnTeJihHbie npoBo,n:a H3 KOMITJieKTa TecTe­

pa, KaK npaBHJIO, COCTOHID;He H3 MHOro)KHJibHbJX rn6KMX aJieKTpnqecKHX 

npoBO.ll:OB ,n:JIHHOM .n:o ITOJiyMeTpa. Ilepe.n: BKJIJOqeHMeM pa,n:HOCTaH.UHH B pe­

JKHMe ¢Ilepe,n:aqa» MHHYCOBblM BblBO,Zl; TeCTepa ( 06b1qHo 06m;11ii: Kopnyc) 

OTBO,n:HTC.H B CTOPOHY OT «ITJIIOCOBOro» Ha MaKCHMaJibHO B03MO:>KHOe pac­

CTOHHHe, npH 3TOM nepBOMY ( ¢-))) Jiyqme np11,naTb HanpaBJieHHe CBepxy 

BHH3 (oH CBHcaeT c pa6oqero CTOJia K ITOJiy, o6pa3ya npoTHBOBec aHTeH­

Hbl). «IlJIIOCOBOMy» npoBo,n:y TeCTepa HanpaBJieHHe 3a,n:a10T TaKHM o6pa-

30M, qrn6b1 OH Haxo,n:HJICH B napaJIJieJibHOM ITJIOCKOCTH c aHTeHHOM nepe­

.n:a~HKa (He o6.H3aTeJibHO BepTHKaJibHO). 
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rnaea 2. YcTpoi.1cTea P8AMOCBH3M 

BbICOKaH qyscTBMTeJibHOCTh MttnMKaTopa 1103BOJIHeT MCllOJih30BaTh ero 

nJIH nttcTaHIIMOHHOfO KOHTpOJIH pa60Tbl TpaHCMBepa B pelKMMe AM M 110 

OTKJIOHemno CTpeJIKM TeCTepa (MJIM IIOKa3aHMHM tta11p.SI1Kemrn IIMcpposoro 

rrptt6opa) cneJiaTb COOTBeTCTBYIOIIIMe BbIBOnhI M no6MTbCH (norrOJIHMTeJih­

HOH peryJittposKott ttaCTpoi1Koi1 rrepenaT'IMKa) MaKcMMaJihHOH Bb1xonttoi1 

MOIIIHOCTM 6e3 rrpttMetteHMH crre11ttaJihHhIX rrptt6opos. Co unaTHhIMM rrpo­

sonaMM CTpeJIO'IHhIH TecTep U4317 ysepeHHo pearnpyeT Ha M3Jiy'IeHMe rre­

penaT'IMKa TpaHCMBepa ~Alan 87 >,> c 3aHBJieHHOH B 11acrropTHbIX naHHhIX 

Bbixonttott MOIIIHOCTbIO B pelKMMe AM 4 BT M aHTeHHOH SB-line. Ha pac­

CTOHHMM MelKny aHTeHHOH M IIJIIOCOBbIM M3MepMTeJihHblM rrpoBonoM TeCTe­

pa no 50 CM TecTep rroKa3bIBaeT ~3aIIIKaJIMBaHMe>.> CTpeJIKM Ha rrpeneJie 10 B 

B pelKMMe M3MepeHMH IIOCTOHHHOfO HanpHIKeHMH. IlpM ynanettMM 6oJiee 

qeM Ha 1 M IIOKa3aHMH CTpeJIKM CKpOMHee -:- Bcero 1...1.5 B. 

Ilpu KoHmpoJte pa6ombt nepeaa10w,ezo ycmpoucmea HeJtb3R KacambcR 
pyKaMu npoeoaoe ( a11,me11,11,) mecmepa, mmc KaK npu amoM pe31Co naaaem 
'llyecmeumeJtbHocmb U3-3a wy11,mupoea11,ua aHmeHH <jJpal.MeHmaMu 'lleJtoee­
'llecKozo meJta. 

EcJIM TecTep MCIIOJih30BaTb 6e3 H3MepttTeJibHbIX rrpoBonoB, OTKJIIO'IHB 

BX, IIOJIY'JMTCH yno6HbIH 11epe'HOCHOH rropTaTHBHhIH KOHTpOJibHbIH 11pM-

6op. Ero Koprryc MO/KHO rrptt6Jitt1KaTh H ynaJIHTh OT attTeHHbI, rrpM aToM B 

pa3HhIX TO'IKax TeCTep 6yneT cpMKCHpOBaTh pa3Hble llOKa3aHHH B 3aBHCH­

MOCTM OT HallpHIKeHHOCTM IIOJIH. 

Ha paccTOHHMM no 1 M 11ptt6op yBepeHHO pa6oTaeT 11ptt ttc11paBHOM rre­

penaro111eM ycTpo:H:crne, 1103.BOJIHH cneJiaTh rrpocrn:H: Bhrnon 06 ttcrrpasHoc­

™ MJIM Hettc11paBHOCTM rrepenaro111ero ycTpo:H:crna TpaHCMBepa. BMeCTO To­

ro 'IT06bI pa3pa6aTbIBaTb HOBbie ycTpOHCTBa H YCJIO/KHHTb CTapbie KOHC­

TPYKIIHH, rronqac Heo11pasnaHHO Harpy1KaH HX nHCKpeTHblMH 3JieMeHTaMH, 

aBTop rroIIIeJI 110 npyroMy 11yTH H 11poseJI pHn aKc11epttMeHTOB c pa3HhIMH 

TeCTepaMH. 

TaK, 11pH pa6oTe B pelKHMe ~11epena'Ia>.> rropTaTMBHOH panHocTaHIIHM 

~rponHo-P>.> c MOIIIHOCTblO 0.5 BT TecTep, paCIIOJIOJKeHHbIH B 20 CM OT 

C'beMHOH aHTeHHhl 11epenaHHKa, 3acpHKCMpOBaJI Hallp.SIIKeHHOCTb llOJIH co 

3Ha'IeHHeM 0.4 B. c 11pHcoenHHeHHeM K TeCTepy 11poBonoB, TaK, KaK 6hIJIO 

OllHCaHo BhIIIIe, IIOKa3aHH.Sl rrptt6opa yBeJIH'IHJIHCb no 2 B. 3To Tpyntto He 

3aMeTIITb. 

PanHoJII06ttTeJIHM, 11pen11o'IHTaI01IIHM TeCTepb1 c 11HcppoBhIM HHnHKa­

rnpoM, TaKJKe He COCTaBHT Tpyna 3acpHKCHpOBaTb HOpMaJihHYIO pa6oTy 11e­

penaro111ero yCTpo:H:crna - 1111cppb1 Ha HH.llHKaTope TecTepa M830-B 11ocTo­

.SIHHo H3MeHHIOTrn Me1Kny 3Ha'IeHH.SIMH 2 ... 3 B; 11p11 BhIKJIIO'IeHHH 11epenaT­

'IHKa rrp116op 110Ka3hrnaeT ~O>.>. 
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TecTep a Ka'lecTae MHAMKaTopa pa6oTbl P8AMOCT8H'-'""' 

TaKIIM rrpocThIM MeTO.ll.OM asTOp rrposepm1 rrepe.n.aromIIe Y3JihI .n.ernTKa 
pa,ll,IIOCTaHUIIH MaJIOH II cpe.n.Heii MOmHOCTII. IlpOCTOTa MeTO,ll,a II03BOJI5IeT 
4:B35ITb ero Ha soopy)KeHIIe8> pa.n.uoJII06IITeJI5IM, y KOTOpbIX HeT crreQHaJib­
HblX rrpu6opos ,ll,JI5I KOHTPOJI5I II HaCTpOHKH pa.n.uorrepe.n.aromIIx yCTpOHCTB, 
a TaK)Ke II03BOJI5IeT rrposep5ITb HaIIp5I)KeHHOCTb IIOJI5I B .n.pyrux CIITyaUII5IX. 

B 6bITY HH,ll,HKaTopaMH ::JJieKTpuqecKoro u .n.a)Ke Marmunoro IIOJI5I s 
6oJihIDHHCTBe cJiyqaes cJiy)KaT pacrrpocTpaneHHhie asToMaTIIqecKIIe BhI­
KJIIOqaTeJIH csern u oxpaHHhie yCTpoii:cTsa na ocnose IIIIpmJieKTpIIqecKIIX 
.n.aTqHKOB ,ll,Btt)KeHH5I. TaK, rrupo::iJieKTpHqecKHH .n.eTeKTop-,ll,aTqHK ,ll,BH)Ke­
HH5I rrpoTHB HecaHKUIIOHHpOBaHHOro npOHHKHOBeHH5I B )KHJIOe IIOMeme­
HH5I c JIO,ll,JKHH 6bIJI yCTaHOBJieH Ha JIO,ll,)KHH Ha paccTOHHHH 2 M OT aHTeHHbl 
pa.n.nocTaHUIIH 4:JleH-B8> (qM) H nepno.n.HqecKH cpa6aThIBaJI so speM5I rre­
peKJ1roqeHH5I pa.n.uoCTaHUHH B pe)KHM 4:rrepe.n.aqa8>. EcJIH s .n.oMe no Herro­
H5ITHhIM rrpHqHHaM cpa6aThIBaIOT aBTOMaTHqecKHe ycTpOHCTBa H rrpII60pbl 
c ,ll,HCTaHUHOHHhIM yrrpasJieHIIeM, eCTb IIOBO,ll, 3a,ll,yMaThC5I: a He rrpoBOUH­
PYIOT JIH TaKne cpa6aTbIBaHH5I peaJihHO .n.eiicrnyromHe Momnhre npH60-
pb1-renepaTopbr aJieKTpHqecKoro H MarHHTHOro IIOJI5I? 3To BaM He qepnyIO 
KOIDKY HCKaTh B TeMHOH KOMHaTe - 3,ll,eCh qy.n.ec He 6brnaeT . 

.l{aHHbie peKOMeH.n.aUHH C03,ll,aHhl Ha OCHOBe 9KCrrepHMeHTa c asoMeTpa­
MH U4317, U20, M830-B, Dahua MF-110A, npHqeM nocJie,ll,HHii naH6oJiee 
rrpe.n.noqTHTeJieH. On HMeeT MHHHaTIOpHbie pa3MepbI, rrpe.n.na3naqeH ,ll,JI5I 
OTbICKaHH5I npoCTbIX HeHCIIpaBHOCTeii: B 9JieKTporrpoBO,ll,Ke, a II09TOMY CTO­
HT He.n.oporo (H3-3a ne6oJihillOH TQqHOCTH IIOKa3aHHH). 

Ilpu 8btno1me11uu onucaimbtx aKcnepUMe11moo 11e cmoum pacnoJtaiamb 
mecmep 11enocpeacmoe11110 y c(lMou a11me1111bt paauonepeaam11,uKa, oco6e11110 
c 8btxoa11ou M01J.'11lOcmb10 6oJtee 1 Bm, maK KaK CUJtb1loe aJteKmpu11,ecTCoe noJte 
MOJ1Cem 8bl8ecmu U3MepumeJtb1lbtU npu6op U3 cmpoa. 

Ta6Jluf.4a 2.1; Koop,l\UHaT1>1 Koppecnoff,l\eHTOB Cu-Jiu CB.Hau B paanh1x peruouax 
Poccuu u 6;rnxcuero aapy6e:>R:h.H (no ,l\aHHhIM ua OKT.H6ph 2005 r.) 

KauaJI HaaBaJUte PacnoJIOlKCHHe IIoahIBHOii BpeM.11 pa6oTbl 

lieMopoii. 

8cE TaKCMCTbI OpeJI 

15cE AKTMBHbIH CB-IIIHMK JleIIIHH 

20cE HecKOJibKo coqyncTBy- Octtonttoif-

IOIIU1X «CTpeJieIJ~ 

22cR 3xo-penHTep Eerne11 
(neqe-
pOM E) 

KaJiyra 

3cR BbIJhIBHOH KaHaJI 
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rnaaa 2. YcTpOMCTBa PSAMOCBR3M 

llpoiJoJ1J1CeHue 

KBHM Haamume PacnOJiomeuue IloablBHOli BpeMSI pa6oTbl 

ScE KpyrJihle CTOJibI Ilo tJeTBepraM (3H-
MOM no IDITHH-
llaM) H 22:00 MCK 

9cE KpyrnocyrntJHo 

40cR 3xo-perrnTep Be'lepoM H B HO'I-
HOeBpeM.fl 

Jlemmrp~ - Ca111<T-IleTep6ypr 

3cE KpHK KpHK KpyrnocyrntJHO 

ScE 5-ii KaHaJI BacHJIWBCKoro BacttJibeBCKHtt oCTpoB KpyJ"JIOCYTO'IHO 
OCTpOBa 

9cE CJiylK6a cnaceHH.fl 911 KpyrnocyTO'IHO 

16cE fpalK,l\aHCKHll np., 
CeBepHbIH np., 
IfacKapeBKa ... 

19cE Mqc· KpyrnocyrntJHO 

27cE KaK-TO 3aTyxaeT ... PaiioH JleHHHCKoro-
BeTepaHoB 

38cE Grand Otel Europe 
TaKcl! 

19dE HeBa .lleKa6pHCTOB (300 M OT HeBa KpyrJiocyTotJHo 
TeaTpaJibHOH IlJIOilla.zlll 

MocKBa 

11bE Tyrn11Ho 

12bE CeBep,Cesepo-3ana.zc XHMKH 

17bE PaJIJ1H-6a3a !Or PaJIJIH-6a3a 

22bE Mecrn L26 B MHTHHO XaHTep, Eocc, 
}ltt-11;lKeii, AH-
reJI 

23bE KaJiylKcKa.H IIJJ., qeprn-
HOBO, OpexoBo-Eoptt-
COBO, IlaBeJiel(Ka.fl IlJI. 

37bE K0He11 .llMHTpoBcKoro 
rnocce 

2cE TepeMoK !Oro-BocTOK 

3cE KpttK IleTpOBKa KpyrnoCYTO'IHO 

ScE CeBep 

7cE 3eJieHOfPM 
9cE CJiylK6a crraceHJrn 11Kc- A6eJibMaHOBCKa.H,4a CnaceHtte KpyrnocYTO'IHo 

TpeHHa.fl 
11cR HoBompeeBo HoBornpeeBo, Bb!XHHO, 

lfaMattJIOBO, 11naHOBC-
Koe (soctoK Mocl<nhl) 
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TecTep a Ka11ecTBe MHAMKaTopa pa6oTbl paAMOCTaH1.4MM 

llpoiJOAJl<:eHUe 

ICaHaJI HaauaHHe Pacnono:aceHHe fi03blBHOil BpeMJI pa6oThl 

11cE TynmHo 

13cE fiaJianmxa BocTOK 

14cE 0Tpa,11Hoe OTpaAHOe 

18cE Ill,eJIKOBO, Honrncr<, 
KyrraaHa 

19cE CJiyJK6a crraceHlrn AO- A6eJibMaHoacKM, 4a CrraceHHe KpyrnocyrnqHo 
pom 

26cR Ceaep,Ceaepo-3arra,11 XHMKH 

31cE Ky6HHKa, TyqKoBo, 
Hapo-<l>oMHHCK 

34cR Tynnrno 

38cE «COKOJI!>, «AllporropT!>, 
«fieroBaH>.>, dloJieJKa-
eBCKa.11!> 

39cE Ky6HHKa, TyqKoBo, Ha-
po-<l>oMHHCK . 

idE fiHpIOJieBo 

9dE Accou11anH.11 27 IlpeqHcTeHKa, 38 IloJieT 27 KpyrnocyrnqHo 

16dE Byrn Bo ( ceBep, 10r ), DH 
pIOJieBo, IlOAOJibCK, 
Ill,ep6HHKa 

20dE lOlKHblH, IOro-3arra,11- ,lleHb, Beqep 
HbIH oKpyr 

21dE CJiyJK6a crraceHHH ( HH- A6eJibMaH0BcKa.11,4a CrraceHHe KpyrnocyrnqHo 
<1>opMau11.11) 

21dE Terrm,Iii: CrnH, fieJI.11eBo I10CJ1e 19 + Bbl-
XO,l(Hble 

23dE lOJKHbIH, IOro-BoCToq-
Hb!HOKpyra 

36dE IloAMOCKOBbe (BHAHOe, 
<l>eAIOKOBO •.. ) + fiHpIOJie 
BO H «,llOMOAeAOBCKM!> 

HIDKmdi Hoaropo,11 

9cE CrraceHHe CrraceHHe 

24dE Ilapyc 

PJiaaH& 

1SD fapalK(rpy3oTaKCH) 

2SD Y ,11aqa ( +rpy3oTaKcH) 

33D 0KTaBa 

2E l\1a.11K(+rpy30TaKCH) 

SE AJiatt ( Takctt) 

---105 



rnaaa 2. YcTpOHCTaa paAMOCBH3M 

IlpoiJoAJICeHue 

KallaJI HaaBaHHe PacnOJiolKeHHe 003hl8HOil BpeMB pa6oTbl 

7E UeHTpaJibHmI (Kpac-
HmI cTpeJia) ( +rpy3o-
TaKCH) . 

TaIOKe aa<t>HKCHpoBaHbI CTaH!lHH Ha qacrnrnx: 
41. 700 IieKac 
42.525 fapll)K (rpyaoTaKCH) 
43.000 0KTaBa 
P.R3aHCKHH TaKconapK ( 4 'laCToTbI), "Ill!TepKai> H "fapll)Ki>. lfacTOTbI Ha 144 Mf!l. 

Cepmeu Iloc3,!I, 

10cE CJiyJK6a cnaceHH.11 )lernTKa KpyrnocyrntJHo 

18cE Kaaa.11 llJl.I! "no6oJITaTb» BeqepoM 

39cE 04>HllHaJibHbIH "Kpyr- Be.ztymH:H- 22:00 KaJK.ltYIO 
JibIH cTOJI!> llJl.11 CB-cTOB TpH.zt!laTblll cy66oTy 
pa:HoHa (IlponeJIJiep) 

Co1111 

18cE 18cE, 35cE 

9cE 9cE 

Cb!KTblBKap 

9cE KpHK 

15cE 

H3,!1,b1M 

20dR 

27dR 

TOJlbJl1TH 

7cE CJiyJK6a cnaceHH.11 CnaceHHe 

9cE AeapH:HHo-cnacaTeJib-
Ha.II CJiyJK6a (KOMMep-
tJeCKmI) 

20ccR BbI3b!BHOli KaHaJI ToJib.l!TTH,IKHryJieBcK 

25cE Bb!3bIBHOH KaHaJI ToJib.l!TTH,IKHryJieacK 

YJlbHHOBCK 

19cE CJiyJK6aHH$opMa!lHH fp03a KpyrnocyTO'IHO 

9cE TaKcH fpoaa KpyrnocyTOtJHo 

XepcoH 

9cE 3KCTpeHHbIH KaHaJI 3amHrn 

19cE ABToKaHaJI. Texno- Pa.ztap 
Momb, rAH ... 

20cE BbI3bIBHOH Kattan 

27cE IlJiaTHaH cJiyJK6a. 11H- Pa.ztap 
<t>opMaQH.11, TeJie<t>oHbl ... 
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TecTep a. Ka'fecTae lllHAMKaTopa pa60Tbl P8A11tocTaH4111111 

Ta6JZut.4a 2.2. 06m;aa umJ>0pMau;m1 

ropo11 KauaJI HaaBaHHe Il03blBHOH BpeMB pa60Thl 

Epl!HCK 9cE Bera9 

EeJiaJI U:epKOBh 9cE CJiy)l(6a crraceHirn 

Bami:an 9cE CJiy)l(6a crraceHirn 

BeJIHKHe JlyKtt 9cE MoJIHHll MoJIHHJI KpyrnocyTO'IHo 
TeJI. (81153) 50-911 

BepeJI 28dE Eoropo,nCKoe 

Bo po He"' 15cE Citadel Russian U:ttTa,neJih 9.00-17.00 
DX-Club (21.00) e)l(e,nH. 

Bh16opr 18cE 
(AM) 

)lMHTpOB 4cE CJiy)l(6a crraceHHll 

)ly6tta 9cE )leBJITKa 

)KJKOBCKHM 28dE Torraa 

3nettnropo.n 39cE CrraceHne 

KaJiyra 9cE BeKrnp9 

Kn en 18cE CJiy)l(6a crracettn.ff. 
IlJiaTHaJI, ,!(Jill TpaH-
anTa - 6ec1maTHO 

KnMphl ( CaneJiono) 19cE )leBJITKa 

KJinH 9cE CJiy)i(6a crracettn.ff )leBJITKa KpyrnocyTo'IHO 

KparnoropcK 3cE CJiy)l(6a crracetttt.ff Crracem1e KpyrnocyTO'IHO 

Kparno.nap 9cE CJiy)l(6a crraceHn.ff 9-rf KpyrnocyTO'IHO 

JlnrreuK 9cE CJiy)l(6a crraceHH.ff fpoaa KpyrJiocyTO'IHo 

Hapo-<DoMHHCK 5cE IJepHaJI aKyJia 

HeneJih 11cE )leBJITKa HeneJib )lenJITKa HeneJih KpyrnocyTo'IHO 
TeJI. (81151) 25-0-11 

HonoMOCKOBCK 9cE )leBJITKa )leBJITKa KpyrnocyTo'IHO 

HonoceJihe 19cE )leBJITKa HonoceJihe )leBJITKa HonoceJihe KpyrnocyTo'IHO 

OrrotIKa 9cE 
TeJI. (81f38) 9-14-41 

)leBJITKa OrrotIKa )leBJITKa OrrotIKa KpyrnocyTo'IHO 

OCTpOB 19cE .UenJITKa OcTpon )leBJITKa OcTpon KpyrnocyTo'IHQ 
TeJI. (81152) 2-15-75 

Ilmocca 19cE )lenJITKa Ilmocca )leBJITKa Ilmocca KpyrJiocyTO'IHO 
TeJI. (81133) 9-14-52 
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rnaaa 2. YcTpoi1cTaa paAMOCBS13M 

IlpoiJ011J1CeHue 

fopo11 Kaau HaaeaHHe fi03hlBHOil: 8peMJI pa6oTbl 

IJo,llOJibCK 38cR 

IJpOTBliHO 7cE IlpOTBHHO 

fICKOB 9cE ,lleBHTKa ,lleB.HTKa IlcKOB Kpyrnocyrn'lHO 
TeJI. (8112) 46-99-07 
HJIH 46-65-24

1 

II ycT0111Ka 19cE ,lleBHTKa IlycTOillKa .lleBHTKa IlycTOillKa Kpyrnocyrn'lHO 
TeJI. (81142) 9-23-95 

IJy111KHHO 8cE CJiyJK6a cnaceHHH KpyrnocyTO'lHO 

Ily111KHHCKHe fopb! 11cE ,lleBHTKa Ily111ropb1 ,llea.11rna Ily111ropb1 KpyrnocyTO'lHO 

Ce6eJK 11cE ,lleBHTKa Ce6eJK .lleBHTKa Ce6eJK KpyrnocyTO'lHO 
TeJI. (81140) 2-14-52 

Cepmea Iloca,ll 10cE CJiyJK6a cnaceHHH .llecHTKa Cepmea Ilo- KpyrnocyTO'lHO 
Ca,ll 

CTpym KpacHble 9cE ,lleBHTKa CTpyTH .lleBHTKa CTPym Kpyrnocyrn'lHO 
TeJI. (81132) 5-18-11 

TaJI,llOM 8cE CJiy:iK6a cnaceHHH ,lleB.HTKa 

Taepb 9cE .lleBHTKa 

TyJia 19cE CnacettHe 19 CnacettHe KpyrnocyTO'lHO 

XepcoH 9cE 3KCTpeHHbIM 3amttTa 

3JieKTpOCTaJib 1cE CJiyJK6a ::JKCTpettttoil: IlOMOl!lb KpyfJIOCyTO'lHO 
ITOMOl!lH H TaKCH 

IlpHMe'lamte. R - Poccttil:CKa.H ceTKa KaHaJIOB, E - Eaporreil:cKa.H. 
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3AMEHA YCMnMTEnSI MO~HOCTM 
B PAAMOCTAHU."1"1 ccALAN-18» 

Y CHJIHTeJih MOII(HOCTH, peaJIH30BaHHhIH Ha MHKpocxeMe KIA 7217 AP, 
qacrn BhIXO.l(HT H3 cTpoH B pe3yJihTaTe OTKa3a pa,nHocTaHJ:.{HH Alan-18, aK­
THBHO HCIIOJih3YeMOH B aBTOM06HJie. AHaJIH3HPYH rrpHqHHhl CHCTeMaTH­
qecKoro OTKa3a, aBTOp rrpmneJI K BbIBO,ny, qTO BhIXO,Z( H3 CTpOH MHKpocxe­
Mhl KIA7217 AP rrpoHcxo,nHT H3-3a rrepeHarrpHiKeHHH (6pocKoB HarrpHiKe­
HHH) B CHCTeMe IlHTaHHH aBTOM06HJIH. 

KaK IIOKa3aJia rrpaKTHKa, aTOT ycttJIHTeJih MoiKeT 6bITh c ycrrexoM 3aMe­
HeH ,npyrnM, pea.n:H30BaHHhIM Ha oTeqecrneHHOH MHKpocxeMe K174YH14A, 
K174YH14E. ,l(JIH TaKOH 3aMeHhI Tpe6yeTcH co6paTh cxeMy pa,nnocTaHQHH, 
KOTOpaH qacTnqHO IIOKa3aHa Ha PHc.2.5, r,ne IIYHKTHpOM OTMeqeHO rro.n­
KJIIOqeHHe OTeqecrneHHoif MHKpocxeMhI K 174YH14A. 

+Vn 12 B 

KAPY™M 
y3JlaMCX0Mbl 

· Alan-18 

Puc. 2.5. 3JieKTpttqecKM cxeMa BKJIIoqeHMH Ki 74YH14A 
B IIJiaTy pa.n;MOCTaHI.{MH •Alan-18» 

IlpH HaIIpH)l{eHHM IIHTaHHH 12 B MHKpocxeMa HMeeT MaKCHMaJihHYIO 
Bhixo,nHyro MOII(HOCTh 4.5 BT Ha ttarpy3KY (,nHHaMHqecKyro roJIOBKY) corrpo­
TMBJieHMeM 4 OM. MaKCHMaJihHOe HarrpmKeHMe IIMTaHHH ,nJIH K 174YH14 
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rnaaa 2. YcTpOMCTaa paAMOCBR3M 

,ll,OCTMraeT +15 B. 3TOro Brro1rne ,ll,OCTaTOqHo )],JUI sKcrn1yarnuMM ycttJIMTem1 
B aBTOM06HJibHOM p~MOCTaHUHM c Harrp>DKettueM rrttTattmI 11-13, 5 B 
( 4:Alan-18i- ). 3apy6e:1Ktto1:H: aHaJIOr MMKpocxeMbI K174YH14 -TDA2003. 

3neMeHTbl cxeMbl 111 111x Ha3Ha'feHMe 

Y cttmneJih Ha MMKpocxeMe K 174YH14 co6patt rro KJiaccttqecKo:H: cxeMe. 
Ilepe,ll, ycTaHOBKOH (no,ll,KJIIOqeHMeM) HOBoro sJieKTpOHHoro y3Jia Heo6-

XO,ll,MMO OTKJIJ:OqHTh uentt nttTattm1 MHKpocxeMbI KIA 7217 AP, ee Bxo.n M 
BbIXO,ll, ( cooTBeTCTBeHHO ToqKH coe.nttHeHmI KOH.UeHcaTopoB C54, C57 M C4s, 
C47 ), 3aTeM K 9TMM ToqKaM no,ll,KJIIOqMTb rn6KMM rrpOBO,ll,OM THrra 
MIT<D-0,8 cooTBeTcTBy10mIIe uenM MHKpocxeMbI Ki 74YH14. 

lJmo6'bt omKJt10ttum'b npoaoanwm npuweawew a newanocm'b wmamnow 
y3Jla, uado atacypamuo nepepe3amb cKanbneJteM (Ullu U1lblM ocmpblM npeo­
Memo.M) coomeemcmay10U1iue aopo:J1CKU ua nettamnoii mame paauocmauupu. 

HerroJUipH&Iii KOH,ZJ;eucaTop C1 Tttna K78-17 HJIM attaJiornqHhIH. 
OKCHAHhlii KOH,ZJ;eHcaTOp C2 TMrra K50-35. 
KoH,ZJ;eucaTOp C3 TMna KM6. 
IIocTOmIHhle peauctopbI ,nma MJIT-0,5. 
Bb16op sJieMeHTOB cxeMbI He npMHUHIIMaJieH. 

3neMeHTbl c6opK111 

3JieMeHTbl ycTpOHCTBa 3aKperrmIIOTCH Ha JIJiaTe M3 ¢oJibfMpoBaHHOfO 
CTeKJIOTeKCTOJIMTa pa3MepoM 20 x 30 MM, npIIqeM KOprryc MHKpocxeMbl 
K174YH14 pacnoJiaraeTcH nepneH,ll,MKYJIHpHo ,ll,JIMHHo:H: cTOpoHe rnraThI, 
qTo6bI OHa 4'.BIIMCaJiaCM B CB06o,ll,HOe MeCTeqKo B KOpnyce p~HOCTaHUHM. 
IlJiaTa KperrMTCH c IIOMOmbIO BMHTa .nnaMeTpOM 3.6 MM, KOTOpbIH rrpoxo)],MT 
CKB03b IIITaTHOe OTBepCTMe B CTeHKe maccM ll MeTaJIJIIIqecKOH qacTH KOp­
rryca MHKpocxeMbI K174YH14. 

PeKo.Me11oye.MOJl 3a.M.eHa no3a0Jtaem n0Jtuocmb10 ucKJt10ttumb B'btxod U3 
cmpoa ycU!lumel/JI, MOWiHocmu paouocmau1.1iuu ~Alan-18 ». 
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rEHEPATOP 'fACTOTbl 100 Mr'-' 

Ba:>KHbIM s1ieMeHTOM pa,n:uorrepeJJ,aromero ycTpoikrna aBm1eTca orrop­

HbIH retteparnp qacTOTbI 27 ••. 300 Mru. 0JJ,HaKo qacrn wrn ttacTpoifKM Ta­

KHX ycTpoikTB TPe6yeTCH BHellIHHH rettepaTop BbICOKOH qacTOTbl H CTa-

6ttJibHOCTH. IIpnqeM coBceM He ofol3aTeJibHO, qT06b1 sTo 6b1JI KBapueBbIH 

rettepaTop, IlOCKOJlbKY B KaqeCTBe ~rrpoBepoqHoro~ MO:>KeT 6b1Tb HCIIOJib30-

BaH orropHblH rettepaTOp Tpe6yeMOH BbICOKOH qacTOTbl, co6paHHblH no 

rrpoCTOH, HO sct>ct>eKTHBHOH cxeMe. 

KaK rroKaaaJia rrpaKTMKa paapa6oTKH ycTpoH:cTB paaJinqttoro ttaattaqe­

HMa, CaMbie 6blcTpoJJ,eifcrnyro111He rettepaTOpbI HMIIYJibCOB Jiyqme C03JJ,a­

BaTb Ha MHKpocxeMax cepHH TT JI III ( Tpattancrnp-TPaH3HCTOpHaa JIOfHKa 

c Jl,HOJJ,aMH IlloTTKH) H Mettee rrorryJiil:pHOH cepHM MHKpocxeM 3CJI (3MHT­

TepHO-CB5I3aHHOH JIOfHKH). IlpHMepbI COOTBeTCTBeHHO MO)KHO HaHTlf B 

MMKpocxeMax cepnii KP531 M K1500. 

MnKpocxeMbI cepMM KP531, M B qacTHOCTH MMKpocxeMa KP531ff1, 

rrpocTO He3aMeHHMbl B Tex CJiyqaSix, KOf}l,a Tpe6yeTCH BblCOKaH ToqHOCTh H3-

MepeHMH, T.e. cTa6MJihHOCTh qacTOTbl KBapueBoro orropttoro rettepaTopa 

(Of). , 
Otta BKJiroqaeT JJ,Ba He3aBHCHMbIX rettepaTopa HMIIYJibCOB. llacToTa Ko­

Jie6aHHH Ka:>KJJ,OfO H3 HHX orrpeJJ,eJiaeTCH 3JieKTpHqecKHMlf rrapaMeTpaMH, B 

TOM qHcJie eMKoCThIO KOHJJ,ettcaTopa, BKJIIO~eHttoro Me)KJJ.y BhIBOJJ,aMM C1 H 

C2 COOTBeTCTByIOrn:ero retteparnpa. BbIXOJl.HYIO qacrnzy or MO:>KHO pery­

JIMpoBaTb B He6oJibIIIHX rrpeJJ,eJiax, H3MeH5IH ypoBeHb HanpH:>KeHMH Ha JJ.BYX 

yrrpaBJIHIOIIIHX BXOJJ,ax, OJJ.HH H3 KoTopbIX ( Vd) - JJ,MarraaoHHbIH, a JJ.pyroii 

(Vi) - BXOJJ. ynpaBJieHMH qacrornii. 

IlpH yBeJIHqCHMH HaIIp.H:>KeHHH Ha BXOJJ,e Vf qaCTOTa BbIXOJl,HOfO ClffHa­

Jia Or yBeJIMqfrnaeTCSI, a npM yBeJIHqeHMH HaIIp.H:>KeHM5I Ha BXOJJ,e Vd 
yMeHbIIIaeTcsi:. PeKoMeHJJ.yeMbIH HHTepBaJI pery;rnpoBKM HarrpH:>KeHHSJ: Ha 

BXOJJ,e vd COCTaBJl.HeT 2.0 ... 4.5 B. B aaBHCMMOCTlf OT Harrpa:>KeHH.H Ha BXO,[(e 

Vd MeH.HeTCH H Jl,11alla30H peryJIMpOBKlf qacTOThl IlpM H3MeHeHHH Hallp.H:>Ke­

HHH Ha BXOJJ,e Vf. 
3aBMClfMOCTb H3MeHeHMH qacTOTbl Or OT BeJIHqMHbl Hailp.H:>KeHH5I Ha 

Bxo,ne Vi rrpH vd = const IIOKaaaHa Ha Puc. 2.6, a 3aBHClfMOCTb 'IaCTOTbI OT 
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rnaaa 2. YcTpoitcTaa paAMocasi3M 

eMKOCTH KOH.UeHcaTopa, rro,n:KJI10qaeMoro K BbIBo,n:aM C1 H C2, - Ha 
Puc. 2.7. 

2 3 4 5 
Vr[B] 

Puc. 2.6. 3aBMCMMOCTb qacTOTbl 

OT HanpH)KeHMH 

1()5 

10" 

10 

1 

-......,... 
"\ .... 
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'~ 

'I\. 
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C[n<I>] 

Puc. 2. 7. 3aBMCMMOCTb qacTOTbl 

OTeMKOCTM 

KaK CJie,n:yeT H3 rpacpHKOB Ha PHc. 2.6 H 2.7, HC3HaqHTCJlbHO H3Memu1 
corrpOTHBJICHHH pe3HCTOpOB R2 H R3, MO:IKHO peryJrnpoBaTh qacTOTY or B 
urnpoKHX rrpe,n:eJiax. Ha PHc. 2.8 npe,n:cTaBJieHa aJieKTpttqecKM cxeMa re­
Heparnpa c MHKpocxeMoii: KP531ff1. 

R1 R3 001 KP531ff1 
3K 1K G C 4 

3 1 
--1-~VA 5 

C2 2 
Vr 

+Vn 5B 

K 15BblB. 001 

Ct 
1 

fr;, 100Mr11 
Fel-"

7
--• ....___,___.___, _r---+ K8eble. 001 

Puc. 2.8. 3J1eKTp11qecKaH cxeMa onopttoro rettepaTOpa Ha MMKpocxeMe KP531ff1 

3neMeHTbl CX9Mbl M MX H83H8't9HMe 

B CHJIY KOHCTPYKTHBHhIX oco6eHHocTeii: MHKpocxeMbl KP531ff1 BhI­
xo.n:ttoii: cttrHaJI Ha BhJxo.n:e F MHKpocxeMbI DD1 IIOHBJIHeTrn npH HH3KOM 
(ttyJieBOM) ypoBHe Ha Bxo.n:e E MHKpocxeMhI DD1. IIoaTOMY Ha cxeMe BhI-
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reHepayop '18CT0Tbl 100 Mr14 

eo.zi; 6 DD1 rro,n:KJiroqeH K o61I(eMy rrpoeo.zi;y. B ,n:aHHOM cJiyqae HCIIOJih3yeT­

C.H TOJibKO qacTb MHKpocxeMbI, T.e. O,ll;HH reHepaTop. 

TOK IIOTpe6JieHH.H or - 120 MA. YCTpOHCTBO IIHTaeTC.H OT CTa6nJIH3H­

poBaHHOfO ncToqHnKa IIHTaHH.H c rroHmKaIOII(HM TpaHccpopMaTopoM. B Ka­

qecrne cTa6nJIH3arnpa rrpnMeHeHa MHKpocxeMa KP142EHSB. 
KoH,Z1;eucaTOp C1 Tnrra KM. 
IlocTOBHHble peaucTOpbI THrra C2-13 c .n:orrycKOM OTKJioHeHH.H corrpo­

THBJieHH.H He 6oJiee 5%. 

3neMeHTbl c«SopKM 

3JieMeHTbl cxeMbl pacrroJiaraIOTC.H KOMIIaKTHO Ha JII06oii: MOHTaX<HOH 

ILJiaTe. llx BblBOJJ:bl .n:omKHbl HMeTb MHHHMaJibHYIO JJ:JIHHy, a HCTOqHHK IlHTa­

HH.H - BblCOKHH K03cpcpnuneHT CTa6HJIH3aUHH IIOCTO.HHHOro HaIIp.HJKeHH.H. 

Cma6UJlb1lblU u npocmou or 1la MUKpOCXe.Me KP531I'I'1 MO:JICem 6btmb 
ucnoJlb30801l U 8 apyzux Clly11,aJ1X, tcoiaa mpe6yemca 1lacmpo811,1lblU le1lepa­
mop Bl/~ BblCO'KUMU napa.Mempa.Mu cma6UJ1u3au,uu 11,acmombt. 
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M3MEPEHME MOLUHOCTM 
nEPEAA.T~MKAPAAMOCTAH~MM 

I13Mepemie MOII(HOCTH Ha BbIXO.lle nepe.n:a10II(ero KacKa.n:a pa.n;HOCTaH­

u:1m, aHTeHHe, oqeHb BaJKHO .n;JIH pa.n;HOJII06IITeJieH, 3anycKaIOmHx He o.n:­

Hy-.n:Be, a .n:ernTOK pa.llHOCTaHU:HH B ro.n:, oco6eHHO eCJIH MOII(HOCTb nepe.n:a-

10mero yCTpoiicTBa coCTaBJI5leT .n:ec5ITKH BaTT. CyTh npe,n:JiaraeMoro cnoco-

6a H3MepeHH5l 3aKJIIOqaeTC5I B TOM, 'ITO Ha BblXO.ll nepe.n:a10II(ero 

ycTpoiicrna (pa,n:HOCTaHU:HH, TpaHCHBepa) K aHTeHHOMY pa3'heMy IIO.D:KJIIO­

qa10T 3KBHBaJieHT aHTeHHhI. Ott npe.n:cTaBJI5leT co6oii pa,n:HOTeXHH'IeCKHH 

Ka6eJib c BOJIHOBbIM corrpOTHBJieHHeM so OM .l(JIHHOM o.s M, Ha KOHU:e KOTO­

poro BOJlbTMeTpOM HJIH OCU:HJIJIOrpacpoM (pa3HHU:a B .n:eMCTBHTeJihHOM HJIH 

HaCT05III(eM 3HaqeHHM KOHTpOJIHpyeMoro rrapaMeTpa HaIIp5DKeHM5I) npon3-

BO.ll5IT M3MepettHe aMnJIHTY.llhI Bq cnrnaJia. 

3KBHBaJieHT attTeHHbI, IlO.llKJIIO'IaeMhIM Ha KOHU:e pa.n;HOTeXHM'IeCKOrO 

Ka6eJIJI .llJIMHOH so CM, rrpe.n:cTaBJI.HeT co6o:H: 20 IlOCTOJIHHbIX pe3HCTOpOB 

MJIT-2corrpoTHBJieHHeM1 KOM, BKJIIO'IeHHhIX rrapaJIJieJibHO. TaKMM o6pa-

30M, o6mee corrpoTHBJiettne rrpMJioJKemro:H: ttarpy3KH coCTaBJI5leT SO OM, 

'ITO corJiacyeTCJI c BOJIHOBbIM corrpOTHBJieHMeM Ka6eJIJI. 

KaK H3BeCTHO, BKJIIO'IaTh nepe.n:aTqHK JII06oM: qacTOTbl B pe:>KHMe <me­

pe.n:aqa~ 6e3 rrpHCoe.n:HHeHHOM aHTeHHbl HeJib3JI, IIOCKOJlhKY MOJKHO BhlBec­

TH H3 CTpO.H BbIXO.l(HOH KaCKa.n: nepe.n:aT'IHKa. 06blqHo 3TO .n:oporOCTOJIII(He 

Momtthie Bq TpaH3HCTOpbI. Ilo3TOMY B ycJIOBHJIX pa.n:HoJI106HTeJibCKOH Jia-

6opaTopnn, He OCHaII(eHHOH crreu:MaJibHblM o6opy.n:oBaHHeM H rrpH6opaMH, 

.n:orrycTHMO MCilOJib30BaTb peKOMeH.llOBaHHbIH BbIIIIe 3KBHBaJieHT aHTeHHbl. 

IlpM IIO.llKJIIOqeHMH BOJibTMeTpa rrapaJIJieJihHO 3KBHBaJieHry aHTeHHbl c 

IlOMOII(blO BOJibTMeTpa, oqeBH.llHO, y.n:aeTCJI BblHCHMTb MOII(HOCTb rrepe.n:a10-

II(ero yCTpo:H:crna, qTo rroJie3HO rrpH era HaCTpoiiKe. B .n:attHOM cJiyqae rrpH­

MeH.HeTCJI cpopMyJia 

P= V2/R, 

r.n:e P - MOII(HOCTh Bq HJJiyqeHHJI nepe.n:aT'IHKa, BT; 

R - aKTHBHoe conpoTMBJiettne, OM; 

V = .n:eM:crny10II(ee 3Ha'Iettne ttarrp.HJKeHH5l Bq CHrttaJia, B; 
HJIH 
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P= V~ /2R, 

r.n:e v m - MaKCHMa.JlbHOe 3Haqettne ttanpJDKeHH51 Bq CllfHa.Jia, B. 
TaKHM o6pa30M, npn ncnoJib30BaHnH B KaqecTBe H3MepnTeJihttoro 

npn6opa Bq BOJibTMeTp onpe,n:eJI51eTC51 BeJinqntta V, a npn ncnoJih30Battnn 
ocu:nJIJiorpa<t>a - Vm. HanpnMep, npn H3Mepettnn BbIXOJJ:HOro cnrna.Jia Ha 
peKOMeH,n:yeMOM 3KBHBa.JieHTe aHTeHHbI OCU:HJIJIOrpa<t>oM c 1-77 aMilJIHTy­
.n:a Bq cnrna.Jia oKa3a.JiaCh paBtto:H 29 B. Mcxo.z:i:51 n3 arnro, BbIXOJJ:HaJI MOIU:­
HOCTb pa,n:nonepe,n:aTqnKa BbJqncJieHa cornactto BbIIIIenpnBe,n:eHHOH <t>op­
MyJie P = (29/1.44)2 /50, 'ITO B pe3yJibTaTe ,n:aeT npnMeptto 8 BT. 

Oc1to6btBaRCb 1la aa1l1lOU Memoawce .MOJfC1lO 6btcmpo Bbl'llUCJf,Umb .M0~-
1lOCmb pa3AU'll1lbtx paauocmmtUiuu. 
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cornACOBAHME CM-6"1 
PAAMOCTAHU.MM C AHTEHHOM 

,l{Jrn 110Jiyqemu1 Hatt60JihIIIero KII.l{ 11epeJJ:aTqMKa Ctt-EM paJJ:MOCTaH­

IJJrn HaJ];O, qT06hl 3HaqeHMe aKTMBHOro COIIpOTMBJieHMJI BbIXOJJ:a 11epeJJ:a10m:e­

ro yJJia 6bIJIO MaKCMMaJihHO 6JIM3KMM ( cornacoBhlBaJIOCb) K 3HaqeHMIO BOJI­

HOBoro conpoTMBJieHMJI Ka6em1 ( qmJJ:epa). BoJIHOBoe conpoTHBJietttte ¢ttJJ:e­

pa B CBOIO oqepeJJ:b JJ:OJI:>KHO COOTBeTCTBOBaTb 3HaqeHMIO COIIpOTMBJieHMJI 

M3JI)":laTeJIJI, T. e. aHTeHHOfO ll1Tblp5I, eCJIH aHTeHHa MMeeT rrpocryIO KOHC­

TPYKUMIO. 

CorJiacoBatttte cpMJJ:epa M IIITbipJI ocym;ecTBJI5ieTcJI c 110MOlll;hIO KaTyIII­

KH HHJJ:YKTMBHOCTM H IIOJJ:CTpoeqttoro KOHJJ:eHCaTopa, KOTOpbie yCTaHaBJIH­

BaIOTCJI, KaK 11paBMJIO, B OCHOBaHMe aHTeHHbl. ,l{JIJI corJiaCOBaHMJI BbIXOJJ:HO­

ro co11poTHBJieHMJI 11epeJJ:a10m;ero y3Jia paJJ:MOcTaHUMH H cpttJJ:epa MO:>KHO 

IIpMMeHHTb pacCMOTpeHHbIM HH:>Ke MeTOJJ:. ,l{JIJI ero peaJIM3aUHM IIOTpe6yeT­

C.H co6paTb cornacy10m;ee yCTpoi1crno c M3MepttTeJieM KCB, cxeMa KOTopo­

ro IIOKaJatta Ha Puc. 2.9. 

CornacyioL11ee 
yCTpoMCTBO 

L1 

KCB-MeTp 

K rne3,11y +-j_,..,..,"'-r-~~~~~-+K.PMAepy 
«AHT • H 8HT0HH0 

p/CTaH!lMM Ci 

10 ... 50 
VD2 
,[196 

Puc. 2.9. 3JieKTpw1ecKrui: cxeMa cornacyroinero YCTPOttCTBa 
c H3Mep11TeJieM KCB 

3neMeHTbl cxeMbl M MX HS3Ha'teHMe 

IlepeMeHHbie KOH~eHCaTOpbl C1 H C2• Cornacy10m;ee ycTpoifcrno co­

CTOHT H3 JJ:Byx KOHJJ:ettcaTOpoB 11epeMeHHOM eMKOCTH C1 H C2 c B03JJ:YIIIHhIM 
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CornacoaaHMe CM-5M P8AMOCTaH41o1iii c aHTeHHOM 

.Zl:U3JieKTpuKoM, HarrpuMep KITE-4 ... 50, 1KJIBM-1, u 6ecKapKacHoii Ka­
TymKu UH.Zl:YKTUBHOCTU L1• 

KacywKa HH,ZJ;YKTHBHOCTH L1. Coi'!;ep)KUT 8 BUTKOB Mei');Horo rrpoBO.ll:a 
6e3 U30JI.Hl(UU i');UaMeTpoM 2.2 MM, c i'J;UaMeTpOM HaMOTKU 25 MM u MUHoii 
22 MM. I1H.Zl:YKTUBHOCTb TaKOH KaTymKU COCTaBJI.HeT 1.2 MKfH. HacTpoiiKa 
cornaconaHu.H BbIIIOJIH.HeTC.H c rroMOll(bIO KOHi'J;eHcaTopoB C1 u C2• IloKaJa­
HU.H cHuMaIOT c U3MepuTeJI.H KCB. 

HaMepuTeJih KCB (Koaipqmu:ueHT CTOR'leii BOJIHbI), HJIH KCB-MeTp. 
IloKa3hIBaeT, HaCKOJibKO 6JIH3KO K pe)KUMY 6erymeii BOJIHbl ( OTCYTCTBHe 
OTPa)KeHHoro CHrHaJia OT Harpy3KU) HaXOi');HTC.H CHCTeMa <ipai'!;HOCTaHl(H.H -
<t>u.Z1:ep - aHTeHHa». CornacyIOmee yCTpoiicrno IIO.Z1:KJIIOqa10T K rHe3.ny aH­
TeHHhI rrepei'!;aTqHKa c IIOMOll(bIO 0Tpe3Ka Ka6eJI.H MHHOH He 6oJiee 1 M H 
BOJIHOBhIM corrpoTHBJieHueM 50 OM, HanpuMep PK-50. 

KCB-MeTp rrpe.ll:CTaBJI.HeT co6oii oTpe30K 
Ka6eJI.H Tuna PK-50 .Zl:JIHHoii 160 MM c y.naJieH­
Hoii BHemHeii H30JI.Hu;ueii. IIocJie ncex rroi'J;ro­
TOBuTeJibHhIX pa6oT aToT OTPe30K Ka6eJI.H u3-
ru6aIOT IIOi'J;KOBOH. 3KpaH npoBo.na coemrn.H­
IOT c <1Maccoih nepe.Zl:a~HKa. BHemHuii BH.Zl: 
rorneoro Ka6eJI.H IIOKa3aH Ha Puc. 2.10. 

BHyTpeHH.H.H )KUJia Ka6eJI.H (2) rroi'J;co­
e.nnH.HeTc.H Oi');HUM KOHI.(OM K cornacyIOll(eMy 
ycTpoii:crny, T.e. K KOH.Zl:eHcarnpy C2, a .Zl:PY­
rHM - K <t>u.Z1:epy aHTeHHhI. BHyTpH aKpaHH­
pyIOmero npoBo.Zl:a KCB-MeTpa, oTpe3Ka Ka-
6eJI.H i');JIHHOH 160 MM c y.naJieHHOH H30JI.Hl(H­
eii:, aKKypaTHO c (noMOll(bIO HroJIKH) 
npoKJiai'!;bIBaIOT ru6KHH H30JIUpOBaHHbIH 
npoeo;:i; Tuna MfT<l>-0,8 uJIH MfT<l>-1, 
MIT<l>-2 u OT era cepe.nuHhI BhIBOMT OTBO.Zl: 

Puc. 2.10. BtteIIIHttii: BMJl 
aarttyToro <1110.n:KoBOii:• 

OTpeaKa Ka6eJIH PK-50 .l{JIH 
KCB-MeTpa 

.Zl:JI.H no.nKJIIOqeHH.H pe3ucrnpa R1. KoHl(hI BHyTpeHHero rrpoeo.na 
MIT<l>-0,8 rrpunaueaIOTC.H K .ll:HO.ll:aM VD1, VD2. 

1IocToJ1HHh1e KoH,ZJ;eHcaTopbl. Tpy6oqHbie. 
PeancTop R1. MomHoCTh pacce.HHH.H - 2 BT, HanpuMep pe3HCTop Tuna 

MJIT-2. Ero conpoTHBJieHue MO)KeT Haxo.nuThC.H B rrpe.neJiax 30 ... 50 OM. 
IIocTOJIHHblH peaucTOp R3• Tim pe3ucTopa - MJIT-0,5. 
IIepeMeHHblii: peaucTOp R2• Tun pe3UCTopa - CII0-1. 
,[(HOAbl VD1, VD2. fepMaHueBhie .ll:UO.Zl:hI cepuii: .l(2, .l(9, .l(220, .l(311 c 

JII06hIM 6yKBeHHhIM UH,ZJ;eKCOM. 
HaMepuTeJibHblii npu6op. JI106oi1: rpMyupoaaHHbIH c TOKOM noJittoro 

OTKJIOHemrn 1 MA. 
IIepeKJIIOlfaTeJih SB1. TyM6Jiep, HanpuMep MTS-1. 
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rnaaa 2. YcTpoMcTaa paAMOCBR3M 

Ilepe.n: BK.moqem1eM pa,IUiocTattQHH H cornacyioruero ycTPoiicrna ITpOBOMTC.H 

tteo6xo.n;HMbie ITO,n:roTOBHTeJibHbie pa60Th1: ITO,ZJ;KJIIOtfaeTc.H aHTetttto-qm.n:epttoe 

ycTpoM:crno, ITepeKJIIOtfaTeJib SB 1 ycTattaBJIHBaeTC.H B ITOJio:>KettHe TIP ( B JieBoe ITO 

cxeMe ITOJIO:>KettHe ), a ,n:BM:>KOK ITepeMettttoro pe3HCTopa R2 yCTattaBJIHBaeTC.H B 

cpe.n:ttee ITOJIO:>KettHe. ,l{anee BbIIIOJIHHeTc.H cornacoBattHe H OITpe,n:eJIHeTca KCB. 

IlocJie ITO,ZJ;atfH ITHTaHH.H Ha pa.n;HOCTaHQHIO H BKJIIOtfeHMH ee B pe:>KHMe ~ITe­
pe,n:a'laJ.:> ITepeMeruettneM ,n:BH:>KKa ITepeMettttoro pe3HCTopa R2 .n:o6nBaIOTCH MaK­

CHMaJibttoro OTKJIOHeHH.H CTpeJIKH MHJIJIHaMITepMeTpa BITpaBO, ttarrpHMep, .n:o 

QH<l:>pbI ~ 1 OJ.>, ecJIH otta .HBJI.HeTc.H MaKCHMaJibHOM rpa.n:ynpoBattttoM: BeJIH'lMHOM 

IIIKaJibI. IloCJie aToro ITepeKJIIOtfaTeJib SB 1 ycTattaBJIHBaeTc.H B ITOJio:>Kettne 

OEP H qmKcttpyeTc.H HoBoe ITOKa3attne IIIKaJibI ITpM6opa (3aMeTHO MeHhIIIe 

ITpe.n:wcyruero ), 'ITO COOTBeTcrnyeT 3Ha'leHMIO o6paTHOH BOJIHbI. 

3ttatfettne KCB oITpe,n:eJI.HeTc.H ITO q,opMyJie 

KCB = (Ilup + Ilo6p)/(Ilup - Ilo6p). 

3.n:ecb Ilnp - ITOKa3aHHe ITpn6opa B pe:>KHMe cpMKCaQMH ITp.HMOH BOJIHbI 

(ITepeKJIIO'laTeJib SB1 B JieBOM (Ha cxeMe) noJio:>KeHHH); Ilo6p - ITOKa3attne 

npn6opa npH o6parnoM: BOJIHe. HanpHMep, Ilup = 10, no6p = 2, rnr.n:a 

KCB = (10 + 2)/(10- 2) = 12/8 = 1.5. 

OtfeBH,n:tto, 'ITO noTepH Ha OTPa-

Ta6Jlu~a23. 3auucUMoCTbnoTep& :>KettHe BOJIHbI B QenH ~rrepe,n:aT'IHK 
OTpaxcelllloii BOJIHbl OT KCB - <l:>H.n:ep - attTettttaJ.:> 3aBHC.HT OT 

3Ha'leHHe KCB 

1 
1.7 
1.8 

2.25, 

2.6 

3 

lloTepa 
Ha oTpa:>KeHHe, % 

0 

5 
10 
15 
20 

25 

BeJIM'lHHbI KCB (Ta6JI. 2.3). 

TaKHM o6pa30M, ,ZJ;JI.H OITTH­

MaJibttoro corJiacoBaHH.H :>KeJia­

TeJibHO <l:>nKcnpoBaTb KCB B npe­

,n:eJiax 1.7 ... 2, TaK KaK B 3TOM cJiy­

qae IlOTepH Ha OTpa:>KeHHe BOJIHbI 

COCTaB.HT 5 ... 12 %, 'ITO BilOJIHe .n:o-

nycTHMO. 

Ilpn IlOCTO.HHHOH ,Zl;JIHHe IIITblp.H-attTeHHbI, H3MeH.H.H eMKOCTH KOH,n:ettcaTO­

pOB C1 n C2 cornacy10ruero yCTpoH:crna, a TaK:>Ke H3Metta.H eMKOCTb no.n:cTpoeq­

ttoro KOH,ZJ;eHCaTopa B OCHOBaHHH aHTeHHbI, MO:>KHO .n:o6MTbC.H Heo6xo,n:MMbIX 

3HatfettnH: KCB. ECJIH KOHCTPYKQneM: rrpe.n:ycMoTPeHa peryJinpoBKa MHHbI 
IIITbip}l attTeHHbI, a B HeKOTOpbIX Mo,n:eJI.HX Hero ~IIpOTHBOBeca~, TO 3TO erue 

O,ZJ;Ha B03MOJKHOCTb HaCTpOHKH BCett CHCTeMbl cornacoBaHM.H. 

TaKHM npoCTbIM MeTO,ZJ;OM MO/KHO BOCITOJib30BaTbC.H .n:AA HaCTPOHKH pa,n;Ho­

JII06nTeJibCKHX TPaHCHBepoB CH-EH .n:uana3otta, aBTOMOOHJibHbIX pa.n:uocTaH­

QHH, pa60Ta10IUHX B rpa/K.n:attCKOM .n:narra3otte qacTOT 27 MfQ, c BbIXo.n;ttoM: 

MOIUHOCTbIO 2 ... 15 BT H yKOMITJieKTOBattHbIX attTeHHaMH npocrnM: KOHCTPYKQHH. 
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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-

122 ...... 



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. 
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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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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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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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rpoMK8R AlllCT8H'-'1110HH8R CBR3b AJISI AOM8WHero Tene<l>OHa 

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. 
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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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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. 

----137 



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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rnaaa 3. YcTpOMCTBa Tenecl>OHllllll 

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 
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«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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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. 
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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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------ "1MlllT8TOP CBeTOBOl'"O Cllll'"Hana oxpaHttOM Cllll'"Han1113a"'"'"' 

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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rnaaa 4. KottCTPYKL\MM AIHI oxpaHbl M 6e3onacHOCTM 

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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I 

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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rnaaa 4. KoHCTPYK'-'111111 AIU• oxpaHbl 111 6e3onacHOCT111 

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-

---165 



rnaaa 4. KoHCTPYKl.4MM AJIH oxpaHbl .,, 6eaonacHOCTM 

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-

---169 



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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6ecKOHTaKTHblM eMKOCTHblM AaT'IMK 

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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6ecKoHT8KTHblM eMKOCTHblM A8T'IMK 

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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npMnO>KeHMe 1. npeAOXpaHMTenM B coapeMeHHOM P3A 

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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np11molKeHMe 1. npeAOXpaHMTem• B coepeMeHHOM P3A 

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 
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npt1nO>KeHMe 1. npeAOXPaHMTenM B coapeMeHHOM PSA 

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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np.moll<eHMe 1. npeAOXpaHMTenM B coapeMeHHOM P3A 

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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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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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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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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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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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 
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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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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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• 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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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. 

212 ----



Op111noJKeHMe 4. MapKMpoaKa nonynpoaoAHMKOBblX aneMeHTOB 

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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np111no>KeH111e 4. MapK111poaKa nonynpoBOAHlllKOBl:tlx aneMeHTOB 

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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np111J1o>KeHMe 4. MapKMpoaKa nonynpoaoAHMKOablx 3neMeHToa 

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. 
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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). 
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